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MULTI-SPECIFICANTIBODIESANDANTIBODYCOMBINATIONS 

FIELDOFTHEINVENTION 

10011Thepresentinventionrelatestoantibodiesthatbindto1L13and1L22.Suchantibodicsprovided 

hereinareusefulinthetreatmentofinflammatoryconditionsinparticularskininflammation.  

5 BACKGROUND 

4 

10021Atopicdcrmatitis(AD),alsoknownasatopiccezemaisaninflammatoryconditionwhichresults 

inepidermaldysfunctionandthickeningcczcmatouslesionsandpniritis.Theconditionisprevalentin 

peopleofallagesandetlinicitiesandhasthegreatestdiseaseburdenofallskindiseasesmeasuredby 

disability-adjustedlifeyears(LaughteretalBr.I.Dermatol. , pubaheadofprint).ADisa 

10 complexconditionanditspathophysiologyisinfluencedbymultiplefactorssuchasgenetics, 

environmentalandimmunologicalfactors.Althoughtype-2immunemechanismsareimportantinthe 

pathologyofatopicdermatitisincreasingevidencesupportsaroleforseveralimmunepathways.  

10031Treatments used forAD include systemic immunosuppressants such as cyclosporin 

methotrexatemycophenolatemof'etilandazathiopnne.Antidepressantsandnaltrexonemaybeusedto 

15 control niritu.In2016,crisaboroleatopicalphosphodiesterase-4inhibitorwasapprovedformild

to-moderateeczemaandin2017,dupilumabamonoclonalantibodyantagonistofJL-4Rawas 

approvedtotreatmoderate-to-severeeczema.Currenttreatmentoptionshoweverofferonlytemporary, 

incompletesymptomaticrelief 

100411L22isamemberoftheIL10cytokinefamilywithmultiplefunctionsinvariousinflammatory 

cellssuchasThelper1(Thi)cellsTh17cellsandTh22cellsybTcellsNaturalKiller(NK)cellsand 

innatelymphoidcells(JLCs)3aswellasnon-lymphoidcellssuchasfibroblastsneutrophils, 

macrophagesandmastcells(Foranoverviewsee:LanfrancaMPetal.I.Mol.Med.(Bcrl)(2016) 

94(5):523-534).1L22signalsthroughaheterodimerictransmembranereceptorcomplexcomposedof 

25 1L22receptor1(1L22R1,alsoknownasJL22RA1,orasInterleukin-22receptorsubunitalpha-i)and 

IL10receptor2(IL10R2),whereasIL10signalsthroughIL1ORiandIL1OR]. Similartoothermembers 

oftheIL-lOfamily,1L22mediatesitseffectsthroughthe1L22R1/1L10R2complexandsubsequent 
9 

JAK-signaltransducerandactivatoroftranscnption(STAT)signalingpathwaysincludingJakiTyk2, 

andSTAT3. IncontrasttoIL10,1L22isalsoreportedtosignalthroughanumberofMAPKpathways 

30 suchasERK1/2,INKandp38.Intheskin1L22actsonkeratinocytesthroughbindingto1L22R1 

expressedonthesecells.  

10051UnlikeothermembersoftheILlOcytokinefamily,1L22hasasoluble-secretedreceptorknown 

as1L22bindingprotein(IL22BPalsoknownas1L22RA2,orasInterleukin-22ReceptorSubunitAlpha 

20 andtissueresponsesdependingontheenvironmentalcontext.1L22ismainlyproducedbylymphoid
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2).AlthoughIL22BPsharcs11whighcststructuralhomologywiththc1L22R1chainIL22BPcxhibitsa 

muchhigheraffinityfor1L22than1L22R1andthereforepreventsthebindingofJL22to.  

10061IthasbeenshownthatIL22BPwhichisspecificfor1L22,blocksitsactivity.Inhibitionoftotal 

1L22hasshownefficacioussignalsinpatientswithsevereatopicdermatitisorinpatientswithhigh 

5 baseline1L22cxprcssion(Guttman-YasskyBetal.IAmAcadDermatol.201&78(5):872-881and 

BrunnerPMetciiIAllergyCm Immunol.2019143(1):142-154).Inhibitionofthe1L22R1hasalso 

beenproposedasapotentialtherapeuticoptiontoinhibit1L22whichwouldalsopartiallyblockthe 

effectofIL-20andJL-24.Todatenotherapeuticoptionexiststhatisdesignedtospecificallytarget 

biologicallyactive1L22thatisnotboundtoJL22BPthusnotimpactingonthenormalbiological 

10 functionofIL22BP.  

10071IncreasedexpressionofTh22cytokine1L22isacharacteristicfindinginatopicdermatitis(AD).  

HoweverthespecificroleofJL22inthepathogenesisofADinvivoisnotcompletelyunderstood.The 

roleof1L22inthedevelopmentandmaintenanceofADhasnotbeenspecificallyexploredbutithas 

beenhypothesizedthat1L22playsanimportantroleinthedevelopmentofADbyimpairingskinbaffler 

15 functionimmunedysregulationandpruritus.  

10081US8906375andUS7901684discloseantibodiesbinding1L22andusefulnessofsuchantibodies 

inthetreatmentofAD.US7737259disclosesspecificanti-1L22antibodiesusefulinthetreatmentof 
. 9 

9 

100911L13isashod-chaincytokinesharing250~sequenceidentitywithILl Itcomprises 

20 approximately132aminoacidsformingasecondarystructureoffourhelicesspanningresidues10-21 

(helixA),43-52(helixB),61-69(helixC),and92-110(helixD),alongwithtwoJ3strandsspanning 

up-down-downfour-helix-bundleconformationthatisalsoobservedwith1L4.  

100101HumanIL13isa17kDaglycoproteinandisproducedbyactivatedT-cellsoftheTh2lineage, 

25 althoughThOandThiCD4+TcellsCD8+Tcellsandseveralnon-Tcellpopulationssuchasmast 

cellsalsoproduce1L13.Thefunctionsof1L13includeimmunoglobulinisotypeswitchingto1gBin 

humanBcellsandsuppressinginflammatorycytokineproductioninbothhumansandmice. IL13has 

beenshowntoplayaroleinepidermalthickening.  

1001111L13bindsitscellsurfacereceptors,1L13R-alphaland1L13R-alpha2.1L13R-alphalinteracts 

30 withIL13withalowaffinity(KD~1OnM),followedbyrecruitmentofJL4R-alphatoformahigh 

affinity(KD%.4nM)heterodimencreceptorsignaling 9 

100121TheIL4R/JLl3Ralphal complexisexpressedonmanycelltypessuchasBcells, 

monocytes/macrophagesdendriticcellseosinophilsbasophilsfibroblastsendothelialcellsairway 

epithelialcellsandairwaysmoothmusclecells.Ligationofthe1L13R-alpha/1L4Rreceptorcomplex 

35 resultsinactivationofa 9 

vanetyofsignal-transductionpathwaysincludingsignaltransducerand 
activatoroftranscription6(STAT6)andinsulinreceptorsubstrate2(JRS2)pathways.  

residues33-36and87-90.Thesolutionstructureof1L13hasbeensolvedrevealingthepredictedup-
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100131ThcJL13R-alpha2chainalonchasahighaffinityfor1L13(KD~O.25-O.4nM).Itfunctionsboth 

asadecoyreceptorthatnegativelyregulatesIL13bindingandasasignalingreceptorthatinducesTOF

f3synthesisandfibrosisviatheAP-1pathwayinmacrophagesandpossiblyothercelltypes.  

SUMMARYOFTHEINVENTION 

5 100141Thepresentinventionaddressestheneedfornewtreatmentsofinflammatoryconditionssuch 

asinflammatoryskinconditionsinparticularatopicdermatitisbyprovidingantibodiesthatbindboth 

1L13and1L22.Theinventionforthefirsttimedemonstratesthatinhibitingboth1L13and1L22restores 

normalskinphenotype.  

100151Thepresentinventionprovidesamulti-specificantibodycomprisingatleasttwoantigenbinding 

10 domainswhereinoneantigenbindingdomainbindsto1L13andthesecondantigen-bindingdomain 

bindsto1L22.  

100161Thepresentinventionalsoprovideapharmaceuticalcompositioncomprisinganantibodythat 

bindsto1L13andanantibodythatbindsto1L22.  

100171Thepresentinventionalsoprovidesacombinationofanantibodythatbindstoandneutralizes 

15 1L13andanantibodythatbindstoandneutralizes1L22foruseinthetreatmentofaninflammatoryskin 

condition.  

BRIEFDESCRIPTIONOFTHEDRAWINGS 

100181Thepresentinventionisdescribedbelowbyreferencetothefollowingdrawingsinwhich: 

100191Figure1showsaschematicrepresentationoftwoexamplesofmulti-specificantibodies 

domains*(B)Knobs-into-Holesmoleculehaving1L13-and1L22-bindingdomains(in2possible 

orientations).  

100201Figure2showsAb65Ohumanizationalignments.(A)Lightchain , (B)heavychaingraft 

[0021JFigure3showshumanizationofantibody11041lightchain.Differentvariantsgeneratedfor 

25 thatchainarealsoshown.CDRsequencesareunderlined.  

[0022JFigure4showshumanizationofantibody11041heavychain.Differentvariantsgeneratedfor 

thatchainarealsoshown.CDRsequencesareunderlined.  

[0023JFigure5showshumanizationofantibody11070lightchain(A)andheavychain(B).Different 

vanantsgeneratedforthatchainarealsoshown.CDRsequencesareunderlined.  

30 [0024JFigure6shows1L22peptidecoveragemapoftheHDX-MSexperiment.  

[0025JFigure7showstheresultsofHDX-MSanalysisfor1104lgL13gH14Fab.(A)peptidesshowing 

significantreduceddeuteriumincorporationuponantibodybindingarelisted.Peptidesshowinga 

20 accordingtothepresentinvention:(A)TrYbemoleculehaving1L13-1L22-andalbumin-binding
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similarcxchangcpattcminthepresenceandabsenceofiheantibodyhaveanon-significantdeuterium 

incorporationandaredisplayedinlightgrey.(B)determined1lO4lgLl3gHl4Fabepitopeisprojected 

ontothe1L223Dstructureandhighlightedinblack.Relative1104lgLl3gHl4Fabbindingto1L22 

fromX-raydataisdisplayedforreference.  

5 100261Figure8showstheresultsofHDX-MSanalysisfor1lO7OgL7gHl6Fab.(A)peptidesshowing 

significantreduceddeuteriumincorporationuponantibodybindingarelisted.Peptidesshowinga 

similarexchangepatterninthepresenceandabsenceoftheantibodyhavea 9 

non-significantdeuterium 
incorporationandaredisplayedinlightgrey.(B)determined1lO7OgL7gHl6Fabepitopeisprojected 

ontothe1L223Dstructureandhighlightedinblack.  

10 100271Figure9showstheresultsofX-rayanalysisof1104lgLl3gHl4Fabbindingto1L22.(A) 

cartoonrepresentationof1104lgL13gH14Fabbindingto . (B)adetailedviewontheinteraction 

interfacebetweenJL-22andof1lO4lgLl3gHl4Fab.  

100281Figure10showsthat1104lgLl3gHl4Fabmoleculepreventstheinteractionof1L22withthe 

1L22R1receptor(A)1L22(surfacerepresentation)incomplexwithitsreceptor1L22R1(PDB:3DLQ).  

15 (B)The1lO4lgLl3gHl4Fablightchainblockstheinteractionsitebetween1L22and 9 

100291Figure11showsin(A)Cryo-EMstructureof1L22incomplexwithFezakinumaband 

1lO7OgL7gHl6Fab(VR11070)inFabformatandin(B)ModelofJL22incomplexwithFezakinumab 

and llO4lgLl3gHl4 Fab (VR11O41). The model was created by superposing the 

1L22/1104lgLl3gHl4Fabcrystalstructureonthecryo-EMstructureinpanel(A).Thisrevealsthat 

20 1lO7OgL7gHl6Faband1lO4lgLl3gHl4Fabhaveasimilarepitopeon1L22.  

100301Figure12showsin(A)superpositionofthecrystalstructureof1L22R1boundto1L22,onthe 

sidechainsofIL-22residuesknowntocontributetotheinteractionwithIL-10R2areshownassticks.  

ThissiteisoccupiedbytheFezakinumabFabmolecule.  

25 100311Figure13showstheSDS-PAGEresultsforthe1L13/1L22TrYbeunderreducing(lane1)or 

non-reducing(lane2)conditions.Mark12proteinmarkers(LifeTechnologies)wereusedasstandards 

9 Molecularweights(MW)weremeasuredinkilodaltons 9 

100321Figure14shows1L13/JL22TrYbe(TRYBE)activityintheinvitrohumanprimarykeratinocyte 

assay.(A). Exampleofeotaxin-3responseintheassay.Geometricmeann=4-6,stimulation:JL-13and 

30 JL-22atlOOng/mlLebrikizumab(Leb)andFezakinumab(Fez)atlOOnMand1L13/1L22TrYbe 

(TRYBE)at25nM.(B). ExampleofS100A7responseintheassay.Geometricmeann=5-6,stimulation: 

JL-13andJL-22atlOOng/mlLebrikizumab(Leb)andFezakinumab(Fez)atlOOnMand1L13/1L22 

TrYbe(TRYBE)at25nM.  

100331Figure15shows1L13/1L22TrYbeand1L13/1L22KiHmoleculesactivityintheinvitrohuman 

35 primarykeratinocyteassay.(A)Percentageinhibitionofeotaxin-3andS100A7byIL13/1L22TrYbein 

cryo-EMstructureofJL-22incomplexwith1lO7OgL7gHl6FabandFezakinumabFafrandin(B)The
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thcassay.Mcan+SDn3donorsStatistic:log(inhibitor)vs.rcsponsc(threcparamctcrs),Stimulation: 

IL-13andIL-22at1 . (B)Percentageinhibitionofeotaxin-3andS100A7byIL13/1L22 

bispecificintheKiHformats(1L13KIIL22Hand1L13HIIL22K)intheassay.Mean+SDn=2 

donorsStatistic:log(inhibitor)vs.response(threeparameters),Stimulation:JL-13andJL-22at 

5 lOOng/mi.  

100341Figure16showstheeffectofIL-13,JL-22ortheircombination(lOOng/mieach)on 

reconstitutedhumanepidermis(EpiDermFTfromMatTek)after7dayculture(treatedeveryotherday).  

100351Figure17showsthetitrationof1L13/1L22TrYbe(TRYBE)from66nMtoO.2nMwith 

combinationof1OOng/mlIL-13andJL-22inEpiDermFTmodelor66nMIL13/1L22TrYbe(TRYBE) 

10 withIL-13orJL-22alone.  

100361Figure18showstheeffectofMolarequivalentLebrikizumabFezakinumab(aloneorin 

combination)and1L13/1L22TrYbeoncombinationoflOOng/mlIL-13andIL-22inEpiDermFT 

model.  

DETAILEDDESCRIPTIONOFTHEINVENTION 

15 Abbreviations 

100371Table1.Abbreviationsusedthroughoutthespecification 

ADCC antibody-dependent cellular cytotoxicity 
CDC complement dependent cytotoxicity 
CDR complementarity-determining region 
CHi, CH2, CH3 constant heavy domain 
CL constant light 
dsscFv disulphide stabilized scFv 

Fc fragment crystallizable 
FRi, FR2, FR3, FR4 framework region 
Fv variable domain 
HVR hyper-variable region 
KD constant ofdissociation 
mAb monoclonal antibody 
scFv single chain variable-fragment 
VH variable heavy region 
VIM-I single domain antibody 
VL variable light region 
VNAR variabledomainofIgNAR 

100381Table2.Aminoacidsabbreviations 

S S 

sli ____________________________________ _______________________________________________________ 

Cys C Cysteine 

Fab fragment antigen-binding
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______________________________________________________ istiinc 
Jic I _____________________________________________ 

Lc L ______________________________ 

Ls _____________ L sine 

______________________________________________________________________ oily1 I nine 

I __________________________________ I sine 
p 

er _________________________________________________________________________ 
ec U elen cysteine 

___________________ T ______________________________ 

Tr ___________________________________ 

Definitions 

100391Thefollowingtermsareusedthroughoutthespecification.  
9~ 

100401Thetermacceptorhumanframework"isusedhereinisaframeworkcomprisingtheaminoacid 

sequenceofalightchainvariabledomain(VL)frameworkoraheavychainvariabledomain(VH) 

5 frameworkderivedfromahumanimmunoglobulinframeworkorahumanconsensusframework.An 

acceptorhumanframeworkderivedfromahumanimmunoglobulinframeworkorahumanconsensus 

frameworkmaycomprisethesameaminoacidsequencethereoforitmaycontainaminoacidsequence 

an.  

100411Theterm affinity"referstothestrengthofallnoncovalentinteractionsbetweenanantibody 

referstointrinsicbindingaffinitywhichreflectsa1:1interactionbetweenmembersofabindingpair 

(e.g.,antibodyandantigen).Theaffinityofamoleculeforitsbindingpartnercanbegenerally 

representedbythedissociationconstant(KD).Affinitycanbemeasuredbycommonmethodsknown 

intheartincludingthosedescribedherein.  

15 100421Theterm"affinitymatured"inthecontextofantibodyreferstoanantibodywithoneormore 

alterationsinthehypervariableregionscomparedtoaparentantibodywhichdoesnotpossesssuch 

alterationswheresuchalterationsresultinginanimprovementintheaffinityoftheantibodyforantigen.  

100431Theterm antibody"hereinisusedinthebroadestsenseandencompassesvariousantibody 

structuresincludingbutnotlimitedtomonoclonalantibodiespolyclonalantibodiesandmulti-specific 

20 antibodiesaslongastheyexhibitthedesiredantigen-bindingactivity.Thetermantibodyasusedherein 

relatestowhole(full-length)antibodies(i.e.comprisingtheelementsoftwoheavychainsandtwolight 

chains)andfunctionallyactivefragmentsthereof(i.e.,moleculesthatcontainanantigenbindingdomain 

thatspecificallybindstoanantigenalsotermedantibodyfragmentsorantigen-bindingfragments).  

10 thereofandthetargetprotein.Unlessindicatedotherwiseasusedhereintheterm"bindingaffinity"
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Fcaturcsdcscribcdhereinwithrespecttoantibodiesalsoapplytoantibodyfragmentsunlesscontext 

dictatesotherwise.AnantibodymaycompriseaFablinkedtotwoscFvsordsscFvseachscFvordsscFv 

bindingthesameoradifferenttarget(e.g.,onescFvordsscFvbindingatherapeutictargetandonescFv 

ordsscFvthatincreaseshalf-lifebybindingforinstancealbumin).Suchantibodiesaredescribedin 

5 W02015/197772.Thetermantibody"encompassesmonovalenti.e.,antibodiescomprisingonlyone 

antigenbindingdomain(e.g.one-armedantibodiescomprisingafull-lengthheavychainandafull

lengthlightchaininterconnectedalsotermed"half-antibody"),andmultivalentantibodiesi.e.  

antibodiescomprisingmorethanoneantigenbindingdomaine.gbivalent.  

100441Thetermantibodybindingtothesameepitopeasareferenceantibody"referstoanantibody 

10 thatblocksbindingofthereferenceantibodytoitsantigeninacompetitionassayby500~ormoreand 

converselythereferenceantibodyblocksbindingoftheantibodytoitsantigeninacompetitionassay 

by5O0 oormore.  

100451Thetermantibody-dependentcellularcytotoxicity"or"ADCC"isamechanismforinducing 

celldeaththatdependsupontheinteractionofantibody-coatedtargetcellswitheffectorcellspossessing 

15 lyticactivitysuchasnaturalkillercellsmonocytesmacrophagesandneutrophilsviaFcgamma 

receptors(FcyR)expressedoneffectorcells.  

100461Thetermantigen-bindingdomain"asemployedhereinreferstoaportionoftheantibodywhich 

comprisesapartorthewholeofoneormorevariabledomainsforexampleapartorthewholeofapair 

ofvariabledomainsVHandVLthatinteractspecificallywithatargetantigen.Inthecontextofthe 

20 presentinventionthetermisusedinrelationtothreedifferentantigens:1L13,1L22,andalbumin.Hence, 

suchantigen-bindingdomainsarereferredtoas"IL13-binding , " "1L22-bindingdomain"and 
'4 

albumin-bindingdomain".Abindingdomainmaycompriseasingledomainantibody.Eachbinding 

Antigen-bindingdomainmaycompriseorconsistofanantibodyorantigen-bindingfragmentofan 

25 antibody.Anexampleofanantigen-bindingdomainisaVHIVLunitcomprisedofaheavychain 

variabledomain(VH)andalightchainvariabledomain(VL).  

100471Thetermantigen-bindingfragment"asemployedhereinrefertofunctionallyactiveantibody 

bindingfragmentsincludingbutnotlimitedtoFabmodifiedFabFab'modifiedFab',F(ab')2,Fv 

singledomainantibodiesscFvFvbitriortetra-valentantibodiesBis-scFvdiabodiestriabodies, 

30 tetrabodiesandepitope-bindingfragmentsofanyoftheabove(seeforexampleHolligerandHudson 

2005NatureBiotech.23(9):1126-1136AdairandLawson,2005,DrugDesignReviews- Online2(3), 

209-217).A"bindingfragment"asemployedhereinreferstoafragmentcapableofbindingatarget 

peptideorantigenwithsufficientaffinitytocharacterizethefragmentasspecificforthepeptideor 

antigen.  

35 100481Thetermantibodyvariant"referstoapolypeptideforexampleanantibodypossessingthe 

desiredcharacteristicsdescribedhereinandcomprisingaVHand/oraVLthathasatleastabout800o 

domainmaybemonovalent.EachbindingdomainmaycomprisenomorethanoneVHandoneVL.
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aminoacidscqucnccidcntitywithaVHand/oraVLofthcrcfcrcnccantibody.Suchantibodyvariants 

includeforinstanceantibodieswhereinoneormoreaminoacidresiduesareaddedtoordeletedfrom 

theVHand/oraVLdomain.Ordinarilyanantibodyvariantwillhaveatleastabout800~aminoacid 

sequenceidentityalternativelyatleastaboutanyof850o900o950o 960o,970o,980oor990oamino 

5 acidsequenceidentitytoanantibodydescribedhereinOptionallyvariantantibodieswillhavenomore 

thanoneconservativeaminoacidsubstitutionascomparedtoanantibodysequenceprovidedherein 

alternativelynomorethanaboutanyof2,3,4,5,6,7,8,9,or10conservativeaminoacidsubstitution 
9 

ascomparedtoanantibodysequenceprovidedherein.  

100491Theterm"bispecific"or"bispecificantibody"asemployedhereinreferstoanantibodywith 

10 twoantigenspecificities.  

9 

100501Theterm complementantydeterminingregions or"CDRs referstogenerallyantibodies 

comprisesixCDRs:threeintheVH(HiH2,H3),andthreeintheVL(LiL2,L3).TheCDRsofthe 

heavychainvariabledomainarelocatedatresidues31-35(CDR-Hi),residues50-65(CDR-H2)and 

residues95-102(CDR-H3)accordingtotheKabatnumberingsystem.HoweveraccordingtoChothia 

15 (ChothiaC.andLeskA.M.1.Mol.Biol9, i96,901-917(i987)),theloopequivalenttoCDR-Hi 

extendsfromresidue26toresidue32.Thusunlessindicatedotherwise"CDR-Hi"asemployedherein 

isintendedtorefertoresidues26to35,asdescribedbyacombinationoftheKabatnumberingsystem 

andChothia'stopologicalloopdefinition.TheCDRsofthelightchainvariabledomainarelocatedat 

residues24-34(CDR-Li),residues50-56(CDR-L2)andresidues89-97(CDR-L3)accordingtothe 

20 Kabatnumberingsystem.UnlessindicatedotherwiseCDRresiduesandotherresiduesinthevariable 

domain(e.g.,FRresidues)arenumberedhereinaccordingtoKabat.  

. 9, 

portionthereof)oftheheavyand/orlightchainisderivedfromaparticularsourceorspecieswhilethe 

remainderoftheheavyand/orlightchain(i.e.theconstantdomains)isdenvedfromadifferentsource 

25 orspecies.(MorrisonPNAS81,6851(1984)).Chimericantibodiescanforinstancecomprisenon

humanvariabledomainsandhumanconstantdomains.Chimericantibodiesaretypicallyproduced 

usingrecombinantDNAmethods.Asubcategoryof"chimericantibodies"is"humanizedantibodies 

'9 
100521The"classofanantibodyreferstothetypeofconstantdomainorconstantregionpossessedby 

itsheavychain.Therearefivemajorclassesofantibodies:IgAIgD,1gBIgOand1gMandseveralof 

30 thesemaybefurtherdividedintosubclasses(isotypes),e.g.,IgGi,1g02, 1g03, 1g04, IgAiandIgA2.  

Theheavychainconstantdomainsthatcorrespondtothedifferentclassesofimmunoglobulinsarecalled 

a,6,cyandgrespectively.  

,, 

100531Thetermcombinationorantibodycombination"inthecontextofmultipleantibodiesrefers 

tomultiple(2ormore)antibodiesthatarenotphysicallymixed(beingapartofacomposition),butare 

35 providedaseparateantibodiesoreachinaformofacompositionincombinationwithotheringredients.  

100511Theterm"chimencantibodyreferstoanantibodyinwhichthevariabledomain(oratleasta
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'I, 

100541Thctcrmcomplcmcnt-dcpcndcntcytotoxicity, or"CDC"referstoamechanismforinducing 

celldeathinwhichanFceffectordomainofatarget-boundantibodybindstoandactivatescomplement 

componentClqwhichinturnactivatesthecomplementcascadeleadingtotargetcelldeath.  

C.' 

100551Thetermsconstantdomain(s)"orconstantregion",asusedhereinareusedinterchangeablyto 

5 refertothedomain(s)ofanantibodywhichisoutsidethevariableregions.Theconstantdomainsare 

identicalinallantibodiesofthesameisotypebutaredifferentfromoneisotypetoanother.Typically, 

theconstantregionofaheavychainisformedfromNtoCterminalbyCHi-hinge-CH2-CH3

optionallyCH4,comprisingthreeorfourconstantdomains.  

'C.  

100561Thetermcompetingantibody"or"cross-competingantibody"shallbeinterpretedasmeaning 

10 thattheclaimedantibodybindstoeither(i)thesamepositionontheantigentowhichthereference 

antibodybinds, or(ii)apositionontheantigenwheretheantibodystericallyhindersthebindingofthe 

referenceantibodytotheantigen.  

100571Theterm"Derivatives"asusedhereinisintendedtoincludereactivederivativesforexample 

thiol-selectivereactivegroupssuchasmaleimidesandthelike. Thereactivegroupmaybelinked 

15 directlyorthroughalinkersegmenttothepolymer.Itwillbeappreciatedthattheresidueofsucha 

groupwillinsomeinstancesformpartoftheproductasthelinkinggroupbetweentheantibodyfragment 

andthepolymer.  

100581Theterm"derivedfrom"inthecontextofgeneratingvariablesequencesreferstothefactthat 

thesequenceemployedorasequencehighlysimilartothesequenceemployedwasobtainedfromthe 

20 originalgeneticmaterialsuchasthelightorheavychainofanantibody.  

C.  

100591Theterm'diabody"asemployedhereinreferstotwoFvpairsafirstVHIVLpairandafurther 

secondFvandtheVLofthefirstFvislinkedtotheVHofthesecondFv.  

100601Theterm"DiFab"asemployedhereinreferstotwoFabmoleculeslinkedviatheirC-terminus 

25 oftheheavychains.  

100611Theterm"DiFab asemployedhereinreferstotwoFab'moleculeslinkedviaoneormore 

disulfidebondsinthehingeregionthereof 

100621Theterm"dsFab"asemployedhereinreferstoaFabwithanintra-variableregiondisulfide 

bond.  

30 100631ThetermC.'dsscFv"or"disulphide-stabilisedsinglechainvariablefragment"asemployedherein 

refertoasinglechainvariablefragmentwhichisstabilisedbyapeptidelinkerbetweentheVHandVL 

variabledomainandalsoincludesaninter-domaindisulphidebondbetweenVHandVL.(seefor 

exampleWeatherilleital.,ProteinEngineeringDesign& Selection 25 (321-329), 2012, 

W02007109254.  

VHIVLpairwhichhavetwointer-FvlinkerssuchthattheVHofafirstFvislinkedtotheVLofthe
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C 'I, 

100641Thctcrm'DVD-Jg(alsoknownasdualVdomainJgG)rcfcrstoafull-lengthantibodywith4 

additionalvariabledomainsoneontheN-terminusofeachheavyandeachlightchain.  

100651Theterm'effectorfunctionsrefertothosebiologicalactivitiesattributabletotheFcregionof 

anantibodywhichvarywiththeantibodyisotype.Examplesofantibodyeffectorfunctionsinclude: 

5 Clqbindingandcomplementdependentcytotoxicity(CDC),Fcreceptorbindingantibody-dependent 

cell-mediatedcytotoxicity(ADCC),phagocytosisdownregulationofcellsurfacereceptors(e.g.Bcell 

receptor),andBcellactivation.  

C 

100661ThetermCfft molecule"asusedhereinincludesforexampleantineoplasticagentsdrugs, 

toxinsbiologicallyactiveproteinsforexampleenzymesotherantibodyorantibodyfragments, 

10 syntheticornaturallyoccurringpolymersnucleicacidsandfragmentsthereofe.g.DNARNAand 

fragmentsthereofradionuclidesparticularlyradioiodideradioisotopes, chelatedmetalsnanoparticles 

andreportergroupssuchasfluorescentcompoundsorcompoundswhichmaybedetectedbyNMRor 

ESRspectroscopy.  

,, ,, C 

100671ThetermepitopeorCbindingsite"inthecontextofantibodiesrefertoasite(orapart)onan 

15 antigentowhichtheparatopeofanantibodybindsorrecognizes.Epitopescanbeformedbothfrom 

contiguousaminoacids(alsooftencalledCClinearepitopes')ornoncontiguousaminoacidsformedby 

tertiaryfoldingofaprotein(oftencalledCCconfo~ationalepitopes).Epitopesformedfromcontiguous 

aminoacidsaretypicallyretainedonexposuretodenaturingsolventswhereasepitopesformedby 

foldingaretypicallylostontreatmentwithdenaturingsolvents.Anepitopetypicallyincludesatleast3, 

20 andmoreusuallyatleast5-10aminoacidsinauniquespatialconformation.Epitopesusuallyconsist 

ofchemicallyactivesurfacegroupsofmoleculessuchasaminoacidssugarsidechainsandusually 

" CC 

100681TheCCEUindexorEUindexasinKabat"orCCEUnumberingschemereferstothenumbering 

oftheEUantibody(Edelmanetal.,1969,ProcNatlAcadSciUSA63:78-85).Suchisgenerallyused 

25 whenreferringtoaresidueinanantibodyheavychainconstantregion(e.g.,asreportedinKabatetal.).  

UnlessstatedotherwisetheEUnumberingschemeisusedtorefertoresiduesinantibodyheavychain 

constantregionsdescribedherein.  

C 

100691ThetermCFab~~referstoasusedhereinreferstoanantibodyfragmentcomprisingalightchain 

fragmentcomprisingaVL(variablelight)domainandaconstantdomainofalightchain(CL),anda 

30 VH(variableheavy)domainandafirstconstantdomain(CHi)ofaheavychain.DimersofaFab' 

accordingtothepresentdisclosurecreateaF(ab')2whereforexampledimerizationmaybethrough 

thehinge.  

C 

100701ThetermCFb~F asemployedhereinissimilartoFabFvwhereintheFabportionisreplaced 

byaFab'.TheformatmaybeprovidedasaPEGylatedversionthereof 

havespecific3Dstructuralandchargecharacteristics.
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100711Thctcrm"Fab'-scFv"ascmploycdhcrcinisaFab'moiccuicwithascFvappcndcdonthcC

terminalofthelightorheavychain.  

100721Theterm'Tab-dsFvasemployedhereinreferstoaFabFvwhereinanintra-Fvdisulfidebond 

stabilisestheappendedC-terminalvariableregions.TheformatmaybeprovidedasaPEGylatedversion 

5 thereof 

100731Theterm'Fab-FvasemployedhereinreferstoaFabfragmentwithavariableregionappended 

totheC-terminalofeachofthefollowingtheCHioftheheavychainandCLofthelightchain.The 

formatmaybeprovidedasaPEGylatedversionthereof 

100741Theterm"Fab-scFv asemployedhereinisaFabmoleculewithascFvappendedontheC

10 terminalofthelightorheavychain.  

100751Theterm"Fc""Fcfragment"and"Fcregion"areusedinterchangeablytorefertotheC

terminalregionofanantibodycomprisingtheconstantregionofanantibodyexcludingthefirstconstant 

regionimmunoglobulindomain.ThusFcreferstothelasttwoconstantdomainsCH2andCH3of 

IgAIgDandIgOorthelastthreeconstantdomainsof1gBand1gMandtheflexiblehingeN-terminal 

15 tothesedomains.ThehumanIgGiheavychainFcregionisdefinedhereintocompriseresiduesC226 

toitscarboxyl-terminuswhereinthenumberingisaccordingtotheEUindex.Inthecontextofhuman 

IgGithelowerhingereferstopositions226-236,theCH2domainreferstopositions237-340andthe 

CH3domainreferstopositions341-447accordingtotheEUindex.ThecorrespondingFcregionof 

otherimmunoglobulinscanbeidentifiedbysequencealignments.  

20 100761Theterm"Framework"or'FR"referstovariabledomainresiduesotherthanhypervariable 

regionresidues.TheFRofavariabledomaingenerallyconsistsoffourFRdomains:FRiFR],FR3 

(orVL):FRi-H1(L1)-FR2-H2(L2)-FR3-H3(L3)-FR4.  

100771Theterm"frilllengthantibody"usedhereintorefertoanantibodyhavingastructure 

25 substantiallysimilartoanativeantibodystructureorhavingheavychainsthatcontainanFcregionas 

definedherein.Eachlightchainiscomprisedofalightchainvariableregion(abbreviatedhereinasVL) 

andalightchainconstantregion(CL).Eachheavychainiscomprisedofaheavyvariableregion 

(abbreviatedhereinasVH)andaheavychainconstantregion(CH)constitutedofthreeconstant 

domainsCHiCH2andCH3,orfourconstantdomainsCHiCH2,CH3andCH4,dependingontheIg 

30 class.Theconstantregionsoftheantibodiesmaymediatethebindingoftheimmunoglobulintohost 

tissuesorfactorsincludingvanouscellsoftheimmunesystem(e.g.,effectorcells)andthefirst 

component(Clq)oftheclassicalcomplementsystem.  

C.  

100781Theterm'F"referstotwovariabledomainsoffulllengthantibodiesforexampleco-operative 

variabledomainssuchasacognatepairoraffinitymaturedvariabledomains, ie.aVHandVLpair.  

andFR4.AccordinglytheHVRandFRsequencesgenerallyappearinthefollowingsequenceinVH
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'I, 

100791Thctcrm"highlysimilarascmploycdinIliccontcxtofamino-acidscqucnccsisintcndcdto 

refertoanaminoacidsequencewhichoveritsfulllengthis950osimilarormoresuchas96,97,98or 

99%similar.  

100801Theterm'humanantibody"referstoanantibodywhichpossessesanaminoacidsequencewhich 

5 correspondstothatofanantibodyproducedbyahumanorahumancellorderivedfromanon-human 

sourcethatutilizeshumanantibodyrepertoiresorotherhumanantibody-encodingsequences.This 

definitionofahumanantibodyspecificallyexcludesahumanizedantibodycomprisingnon-human 

antigen-bindingresidues.  

100811Theterm"humanconsensusframework"referstoaframeworkwhichrepresentsthemost 

10 commonlyoccurringaminoacidresiduesinaselectionofhumanimmunoglobulinVLorVH 

frameworksequences.GenerallytheselectionofhumanimmunoglobulinVLorVHsequencesisfrom 

asubgroupofvariabledomainsequences.Generallythesubgroupofsequencesisasubgroupasin 

Kabatetal.,SequencesofProteinsofImmunologicalInterestFifthEditionNIHPublication91-3242, 

BethesdaMD(1991),vols.1-3. InsomeembodimentsfortheVLthesubgroupissubgroupkappaI 

15 asinKabatetci.,supra.InsomeembodimentsfortheVHthesubgroupissubgroupIIIIorIVasin 

Kabatetal.  

100821Theterm'humanized"antibodyreferstoanantibodycomprisingaminoacidresiduesfromnon

humanHVRsandaminoacidresiduesfromhumanFit.Typicallytheheavyand/orlightchaincontains 

oneormoreCDRS(includingifdesiredoneormoremodifiedCDRS)fromadonorantibody(e.g.a 

20 non-humanantibodysuchasamurineorrabbitmonoclonalantibody)andisgraftedintoaheavyand/or 

lightchainvariableregionframeworkofanacceptorantibody(ahumanantibody)(seee.g.Vaughanet 

immunogenicitytohumanswhileretainingthespecificityandaffinityoftheparentalnon-human 

antibody.RathertantheentireCDRbeingtransferredonlyoneormoreofthespecificitydetermining 

25 residuesfromanyoneoftheCDRsdescribedhereinabovecanbetransferredtothehumanantibody 

framework(seee.g.,Kashmirietal 2005,Methods,36,25-34).A"humanized"antibodyreferstoa 

chimencantibodycomprisingaminoacidresiduesfromnon-humanHYRsandaminoacidresidues 

fromhumanFRs.A"humanizedform"ofanantibodye.g.,anon-humanantibodyreferstoanantibody 

thathasundergonehumanization.  

30 100831Theterm"hypervariableregion"or"HVR"asusedhereinreferstoeachoftheregionsofan 

antibodyvariabledomainwhicharehypervariableinsequence("complementaritydeterminingregions 

or"CDRs")and/orformstructurallydefinedloops("hypervariableloops")and/orcontaintheantigen

contactingresidues(''antigencontacts''), 

100841Theterm1C50"asusedhereinreferstothehalfmaximalinhibitoryconcentrationwhichisa 

35 measureoftheeffectivenessofasubstancesuchasanantibodyininhibitingaspecificbiologicalor 

a!,NatureBiotechnology,16,535-539,1998).Theadvantageofsuchhumanizedantibodiesistoreduce
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biochcmicalfunction.Thc1C50isaquantitativcmcasurcwhichindicaicshowmuchofaparticular 

substanceisneededtoinhibitagivenbiologicalprocessby500o.  

100851The'~identity"betweenamino-acidsinthesequenceindicatesthatatanyparticularpositionin 

thealignedsequencestheaminoacidresidueisidenticalbetweenthesequences.  

5 100861ThetermC.'JgG-scFv"asemployedhereinisafull-lengthantibodywithascFvontheC-terminal 

ofeachoftheheavychainsoreachofthelightchains.  

[0087JThetermC.C.JgG~v~~asemployedhereinisafull-lengthantibodywithavariabledomainonthe 

C-terminalofeachoftheheavychainsoreachofthelightchains 

[0088JThetermcC.iltd~~meansthroughoutthisspecificationthattheantibodyorpolynucleotide, 

10 asthecasemaybeexistsinaphysicalmilieudistinctfromthatinwhichitmayoccurinnature.The 

term isolated"nucleicacidreferstoanucleicacidmoleculethathasbeenisolatedfromitsnatural 

environmentorthathasbeensyntheticallycreated.Anisolatednucleicacidmaycomprisesynthetic 

DNAforinstanceproducedbychemicalprocessingcDNAgenomicDNAoranycombinationthereof 

[0089JTheterm"Kbtresiduedesignations or"Kbf7refertotheresiduenumberingscheme 

15 commonlyusedforantibodies.Suchdonotalwayscorresponddirectlywiththelinearnumberingofthe 

aminoacidresidues.Theactuallinearaminoacidsequencemaycontainfeweroradditionalamino 

acidsthaninthestrictKabatnumberingcorrespondingtoashorteningoforinsertionintoastructural 

componentwhetherframeworkorcomplementaritydeterminingregion(CDR),ofthebasicvariable 

domainstructure.ThecorrectKabatnumberingofresiduesmaybedeterminedforagivenantibodyby 

20 alignmentofresiduesofhomologyinthesequenceoftheantibodywitha"tdd"Kabatnumbered 

sequence.FordetailsseeKabatcital.,SequencesofProteinsofImmunologicalInterest,5thEd.Public 

numberingisusedthroughoutthespecification 

C.  

[0090JTheterm'ED"asusedhereinreferstotheconstantofdissociationwhichisobtainedfromthe 

25 ratioofKdtoKa(i.e.Kd/Ka)andisexpressedasamolarconcentration(M).KdandKareferstothe 

dissociationrateandassociationraterespectivelyofaparticularantigen-antibodyinteraction.KD 

valuesforantibodiescanbedeterminedusingmethodswellestablishedintheart.  

[0091JThetermmonoclonalantibody"(orC.C.Ab~~)referstoanantibodyobtainedfromapopulation 

ofsubstantiallyhomogeneousantibodiesi.e.eachindividualofamonoclonalantibodypreparationare 

30 identicalexceptforpossiblemutations(e.g.,naturallyoccurringmutations),thatmaybepresentin 

minoramounts.Certaindifferencesintheproteinsequenceslinkedtopost-translationalmodifications 

(forexamplecleavageoftheheavychainC-terminallysinedeamidationofasparagineresiduesand/or 
isomensationofaspartateresidues)mayneverthelessexistbetweenthevariousdifferentantibody 

moleculespresentinthecomposition.Contrarytopolyclonalantibodypreparationseachmonoclonal 

35 antibodyofamonoclonalantibodypreparationisdirectedagainstasingledeterminantonanantigen.  

HealthServiceNationalInstitutesofHealthBethesdaMD(1991).UnlessindicatedotherwiseKabat
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C' 

100921Thctcrm multi-paratopicantibody"ascmploycdhcrcinrcfcrstoanantibodyasdcscribcd 

hereinwhichcomprisestwoormoredistinctparatopeswhichinteractwithdifferentepitopeseither 

fromthesameantigenorfromtwodifferentantigens.Multi-paratopicantibodiesdescribedhereinmay 

be 9 9 

biparatopictriparatopictetraparatopic.  
5 100931ThetermCCmulti-specific"orC'multi-specificantibody"asemployedhereinreferstoanantibody 

asdescribedhereinwhichhasatleasttwobindingdomains, i9 e.twoormorebindingdomainsfor 

exampletwoorthreebindingdomainswhereintheatleasttwobindingdomainsindependentlybind 

twodifferentantigensortwodifferentepitopesonthesameantigen. Multi-specificantibodiesare 

generallymonovalentforeachspecificity(antigen). Multi-specificantibodiesdescribedherein 

10 encompassmonovalentandmultivalente.g.bivalenttrivalenttetravalentmulti-specificantibodies.  

CC 

[0094JTheterm neutralizing"(or"neutralize")inthecontextofantibodiesandantigen-binding 

domainsdescribesanantibody(oranantigen-bindingdomain)thatiscapableofinhibitingor 

attenuatingthebiologicalsignalingactivityofitstarget(targetprotein).  

CC 

[0095JThetermparatopereferstoaregionofanantibodywhichrecognizesandbindstoanantigen.  
15 [0096JThetermpercent(0o)sequenceidentity(orsimilarity)"withrespecttothepolypeptideand 

antibodysequencesisdefinedasthepercentageofaminoacidresiduesinacandidatesequencetatare 

identical(orsimilar)totheaminoacidresiduesinthepolypeptidebeingcomparedafteraligningthe 

sequencesandintroducinggapsifnecessarytoachievethemaximumpercentsequenceidentityand 

notconsideringanyconservativesubstitutionsaspartofthesequenceidentity.  

20 [0097JA"pharmaceuticallyacceptablecarrier"referstoaningredientinapharmaceuticalformulation 

otherthananactiveingredientwhichisnontoxictoasubject.Pharmaceuticallyacceptablecaters 

CC 

[0098JThetermpolyclonalantibody"referstoamixtureofdifferentantibodymoleculeswhichbind 

to(orotherwiseinteractwith)moretanoneepitopeofanantigen 

25 [0099JThetermCCprevent"inthecontextofantibodiesisusedhereininterchangeablywithteterm 

C', andindicatesteeffecttheantibodiesaccordingtotepresentinventionhavewithrespectto 

aparticularbiologicalprocessormolecularinteraction.  

C' 

1001001ThetermscDiabody"referstoadiabodycomprisinganintra-Fvlinkersuchthattemolecule 

composesthreelinkersandformsanormalscFvwhoseVHandVLterminalsareeachlinkedtoaone 

30 ofthevariableregionsofafurtherFvpair.  

1001011ThetermCCscdiabody~cH3~~asemployedhereinreferstotwoscdiabodymoleculeseachlinked, 

forexampleviaahingetoaCH3domain.  

includebutarenotlimitedtoabufferexcipientstabilizerorpreservative.
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1001021Thcterm"SeDiabody-Fe"ascmploycdhcrcinistwosediabodicswhereineachoneis 

appendedtotheN-terminusofaCH2domainforexampleviaahingeofconstantregionfragment

9 

" " 

1001031ThetermsinglechainvariablefragmentorscFvasemployedhereinreferstoasinglechain 

5 variablefragmentwhichisstabilisedbyapeptidelinkerbetweentheVHandVLvariabledomains.  

~~1 

1001041Theterm'~ScFv-Fc-scFv asemployedhereinreferstofourscFvswhereinoneofeachis 

appendedtotheN-terminusandtheC-terminusofboththeheavychainsofa-CH2CH3fragment.  

1001051Theterm scFv-IgG"asemployedhereinisafull-lengthantibodywithascFvontheN

terminalofeachoftheheavychainsoreachofthelightchains.  

10 1001061Theterm"similarity",asusedhereinindicatesthatatanyparticularpositioninthealigned 

sequencestheaminoacidresidueisofasimilartypebetweenthesequences.Forexampleleucinemay 

besubstitutedforisoleucineorvaline.Otheraminoacidswhichcanoftenbesubstitutedforoneanother 

includebutarenotlimitedto: 

- phenylalaninetyrosineandtryptophan(aminoacidshavingaromaticsidechains); 

15 - lysinearginineandhistidine(aminoacidshavingbasicsidechains); 

- aspartateandglutamate(aminoacidshavingacidicsidechains); 

- asparagineandglutamine(aminoacidshavingamidesidechains);and 

- cysteineandmethionine(aminoacidshavingsulphur-containingsidechains).  

1001071Thetermsingledomainantibody"asusedhereinreferstoanantibodyfragmentconsistingof 

20 asinglemonomericvariabledomain.ExamplesofsingledomainantibodiesincludeVHorVLorVHH 

1001081Thetermspecific"asemployedhereininthecontextofantibodiesisintendedtorefertoan 

antibodythatonlyrecognizestheantigentowhichitisspecificoranantibodythathassignificantly 

higherbindingaffinitytotheantigentowhichitisspecificcomparedtobindingtoantigenstowhichit 

25 isnon-specificforexampleatleast5,6,7,8,9,10timeshigherbindingaffinity.  

9 

1001091Thetermstericallyblocking"orstencallypreventing"asemployedhereinisintendedtorefer 

tothemeansofblockinganinteractionbetweenfirstandsecondproteinsbyathirdprotein'sbindingto 

thefirstprotein.Thebindingbetweenthefirstandthethirdproteinspreventsthesecondproteinfrom 

bindingtothefirstproteinduetounfavorablevanderWaalsorelectrostaticinteractionsbetweenthe 

30 secondandthirdproteins.  

110011OJThetermssubject"orindividualinthecontextofthetreatmentsanddiagnosisgenerallyrefer 

toamammal.Mammalsincludebutarenotlimitedtodomesticatedanimals(e.g.,cowssheepcats, 

dogsandhorses),primates(e.g.,humansandnon-humanprimatessuchasmonkeys),rabbitsand 

rodents(e.g.,miceandrats).Morespecificallytheindividualorsubjectisahuman 

orV-NAR.
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1001111Thctcrm"TandemscFv"ascmploycdhercinreferstoatleasttwoscFvslinkedviaasingle 

linkersuchthatthereisasingleinter-Fvlinker.  

1001121Theterm"TandemscFv-FcasemployedhereinreferstoatleasttwotandemscFvswherein 

eachoneisappendedtotheN-terminusofaCH2domainforexampleviaahingeofconstantregion 

5 fragment-CH2CH3.  

1001131Theterm"target"or'~antibodytarget"asusedhereinreferstotargetantigentowhichthe 

antibodybinds.  

1001141Theterm"Tetrabody"asemployedhereinreferstoaformatsimilartothediabodycomprising 

foursFvsandfourinter-Fvlinkers.  

10 1001151Theterm"therapeuticallyeffectiveamount"referstotheamountofanantibodythereofthat, 

whenadministeredtoasubjectfortreatingadiseaseissufficienttoproducesuchtreatmentforthe 

disease.Thetherapeuticallyeffectiveamountwillvarydependingontheantibodythediseaseandits 

severityandtheageweightetc.,ofthesubjecttobetreated.  

1001161Theterm"tribody"(alsoreferredtoaFab(scFv)2)asemployedhereinreferstoaFabfragment 

15 withafirstscFvappendedtotheC-terminalofthelightchainandasecondscFvappendedtotheC

terminaloftheheavythechain.  

1001171Theterm"trispecificortrispecificantibody"asemployedhereinreferstoanantibodywith 

threeantigenbindingspecificities.Forexampletheantibodyisanantibodywiththreeantigenbinding 

domains(trivalent),whichindependentlybindthreedifferentantigensorthreedifferentepitopesonthe 

20 sameantigeni.e.eachbindingdomainismonovalentforeachantigen.Oneoftheexamplesofa 

9~ 
1001181Thetermsprevent"orpreventing"andthelikerefertoobtainingaprophylacticeffectin 

termsofcompletelyorpartiallypreventingadiseaseorsymptomthereofPreventingthusencompasses 

stoppingthediseasefromoccurringinasubjectwhomaybepredisposedtothediseasebuthasnotyet 

25 beendiagnosedashavingthedisease.  

1001191Theterms"treatment""treating"andthelikerefertoobtainingadesiredpharmacologic 

and/orphysiologiceffect.Theeffectmaybetherapeuticintermsofapartialorcompletecurefora 

diseaseand/oradverseeffectaftributabletothedisease.Treatmentthusencompasses(a)inhibitingthe 

diseasei.e.,arrestingitsdevelopmentand(b)relievingthediseasei.e.,causingregressionofthe 

30 disease.  

1001201Theterm"TrYbe"asemployedhereinreferstoatribodycomprisingtwodsscFvs 

(Fab(dsscFv)2). Theterm"IL13/1L22TrYbe"asemployedhereinreferstoaTrYbethatcomprisesIL13

and1L22-bindingdomainsandanalbumin-bindingdomain.  

tnspecificantibodyformatisTrYbe.
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.  

1001211Thctcrmvariabicrcgion"orvariabicdomainrcfcrstothcdomainofanantibodyheavyor 

lightchaintatisinvolvedinbindingtheantibodytoantigen.Thevariabledomainsoftheheavychain 

(VH)andlightchain(VL)ofafulllengthgcncrallyhavcsimilarstructureswithcachdomain 

comprisingfourconservedframeworkregions(FRs)andthreeCDRS.(Seee.g.,Kindtcital.Kuby 

5 Immunology,6thod.,W.H.FreemanandCo.,page91(2007).)AsingleVHorVLdomainmaybe 

sufficienttoconferantigen-bindingspecificity.EachVHandVLiscomposcdofthrccCDRsandfour 

FRsarrangedfromamino-terminustocarboxy-terminusinthefollowingorder:FRiCDR1,FRI 

CDR2,FR3,CDR3,FR4.TheCDRSandtheFRtogetherformavariableregion.Byconventionthe 

CDRsintheheavychainvariableregionofanantibodyarereferredasCDR-H1, CDR-H2andCDR

10 H3andinthelightchainvariableregionsasCDR-L1, CDR-L2and 9 Theyarenumbered 

sequentiallyinthedirectionfromtheN-terminustotheC-terminusofeachchainCDRsare 

conventionallynumberedaccordingtoasystcmdcvisedbyKabat.  

9, 
1001221Thetermvector asusedhereinreferstoanucleicacidmoleculecapableofpropagating 

anothernucleicacidtowhichitislinked.Thetermincludesthevectorasaself-replicatingnucleicacid 

15 structureaswellasthevectorincorporatedintothegenomeofahostcellintowhichithasbeen 

introduced.Certainvectorsarecapableofdirectingtheexpressionofnucleicacidstowhichtheyare 
C' 

operativelylinked.Suchvectorsarercfcrredtohereinas cxprcssionvectors. Theterm vector" 
includes"expressionvectors 

~5 

1001231Theterm'NHreferstothevariabledomain(orthesequence)oftheheavychain.  

20 1001241Thcterm"V-IgG"asemployedhereinisafull-lengthantibodywithavariabicdomainonthe 

N-terminalofeachoftheheavychainsoreachofthelightchains.  

~5 

Interleukin22(1L22J 

1001261Theterm'I~.interleukin-22"or1122~5 referstoaclassIIcytokinecapableofbindingto1L22R1 

25 (alsoknownasJL22RA1, 1L22receptor1, orJnterlcukin-22receptorsubunitalpha-1)and/orareceptor 

complexof1L22R1andJL1ORA2(alsoknownasJL22BP,1L22bindingproteinorInterleukin-22 

ReceptorSubunitAlpha2).1L22isalsoknownasinterleukin-lOrelatedTcell-derivedinduciblefactor 

(IL-TIF).Thetermreferstonaturallyoccurnngorendogenousmammalian1L22proteinsandtoproteins 

havinganaminoacidsequencewhichisthesameasthatofanaturallyoccurringorendogenous 

30 correspondingmammalian1L22protein(e.g.,recombinantproteinssyntheticproteins).Accordingly, 

asdefinedhereinthetermincludesmature1L22proteinpolymorphicorallelicvariantsandother 

isoformsof1L22(e.g.,producedbyalternativesplicingorothercellularprocesses),andmodifiedor 

unmodifiedformsoftheforegoing(e.g.,Lipidatedglycosylated).Naturallyoccurringorendogenous 

1L22includewildtypcproteinssuchasmaturc1L22,polymorphicoraliclicvariantsandotherisoforms 

35 andmutantformswhichoccurnaturallyinmammals(e.g.,humansnon-humanprimates).These 

1001251Theterm'~VLreferstothevariabledomain(orthesequence)ofthelightchain.
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proteinsandproteinshavingthesameaminoacidsequenceasanaturallyoccurringorendogenous 

corresponding1L22arereferredtobythenameofthecorrespondingmammal.  

1001271Theaminoacidsequenceofmaturehuman1L22correspondstoaminoacids34-179ofSEQ 

IDNO:1. Analysisofrecombinanthuman1L22revealsmanystructuraldomains.(Nagemetal.(2002) 

5 Structure,10:1051-6Th1152002/0187512).  

Interleukin13(1L13) 

1001281"Jnterleukin-13"or'JL13"referstonaturallyoccurringorendogenousmammalian1L13 

proteinsandtoproteinshavinganaminoacidsequencewhichisthesameasthatofanaturallyoccurring 

orendogenouscorrespondingmammalian1L13protein(e.g.,recombinantproteinssyntheticproteins).  

10 AccordinglyasdefinedhereinthetermincludesmatureIL13proteinpolymorphicorallelicvariants, 

andotherisoformsof1L13(e.g.,producedbyalternativesplicingorothercellularprocesses),and 

modifiedorunmodifiedformsoftheforegoing(e.g.,Lipidatedglycosylated).Naturallyoccurringor 

endogenous1L13includewildtypeproteinssuchasmature1L13,polymorphicorallelicvariantsand 

otherisoformsandmutantformswhichoccurnaturallyinmammals(e.g.,humansnon-human 

15 primates).Theseproteinsandproteinshavingthesameaminoacidsequenceasanaturallyoccurringor 

endogenouscorresponding1L13arereferredtobythenameofthecorrespondingmammal.For 

examplewherethecorrespondingmammalisahumantheproteinisdesignatedasahumanIL13.  

Severalmutant1L13proteinsareknownintheartsuchasthosedisclosedinWO03/035847.  

1001291Theterm"human1L13"asusedhereinincludesahuman1L13cytokine.Thetermincludesa 

20 monomericproteinof13kDapolypeptide. ThestructureofhumanIL13isdescribedfurtherinfor 

example,(MoyDiblasioatal.20011MolBiol310219-30).Thetermhuman1L13isintendedto 

Theaminoacidsequenceofmaturehuman1L13correspondstoaminoacids25-146ofSEQIDNO:5.  

Antibodiesandantigenbindingdomainsthatbindto1L22and1L13 

25 1001301Thepresentinventionprovidesanantibodythatcomprisesanantigenbindingdomainthat 

bindsto1L13('JL13-bindingdomain")andanantigenbindingdomainthatbindsto1L22("1L22

bindingdomain'')(multi-specificantibody).  

1001311Alternativelythe1L13and1L22antigen-bindingdomainsmightalsobepresentondifferent 

antibodies.Hencetheinventioninsomeembodimentsutilizesanantibodythatcomprisesan1L22

30 bindingdomainandanantibodythatcomprisesan1L13-bindingdomain.Suchantibodiesmightbea 

partofacomposition.Alternativelytheymightbeprovidedindividuallyoreachinaformofa 

composition.Theantibodymightbeafull-lengthantibodyorafragmentofafull-lengthantibody.  

1001321Theantibodiesmaybe(orderivedfrom)polyclonalmonoclonalfrillyhumanhumanizedor 

chimeric.  

includerecombinanthumanIL13(whichcanbepreparedbystandardrecombinantexpressionmethods).
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1001331Thcantibodicsdcscribcdfurthcrinforpurposesofrcfcrcnccandcxamplconlyanddonotlimit 

thescopeofinvention.  

1001341Anantibodyusedaccordingtotheinventionmaybeamonoclonalantibodyorapolyclonal 

antibodyandispreferablyamonoclonalantibody.Anantibodyusedaccordingtotheinventionmay 

5 beachimericantibodyaCDR-graftedantibodyananobodyahumanorhumanizedantibody.Forthe 

productionofbothmonoclonalandpolyclonalantibodiestheanimalusedtoraisesuchantibodiesis 

typicallyanon-humanmammalsuchasagoatrabbitratormousebuttheantibodymayalsoberaised 

inotherspecies.  

1001351Polyclonalantibodiesmaybeproducedbyroutinemethodssuchasimmunizationofasuitable 

10 animalwithanantigenofinterest.Bloodmaybesubsequentlyremovedfromsuchanimalandthe 

producedantibodiespurified.  

1001361Monoclonalantibodiesmaybemadebyavarietyoftechniquesincludingbutnotlimitedto, 

thehybridomamethodrecombinantDNAmethodsphage-displaymethodsandmethodsutilizing 

transgenicanimalscontainingallorapartofthehumanimmunoglobulinloci. Someexemplary 

15 methodsformakingmonoclonalantibodiesaredescribedherein.  

1001371Forexamplemonoclonalantibodiesmaybepreparedusingthehybridomatechnique(Kohler 

&Milstein1975,Nature,256:495-497),thetriomatechniquethehumanB-cellhybridomatechnique 

(Kozboretal.,1983,ImmunologyToday,4:72)andtheEBV-hybridomatechnique(Coleetal 

MonoclonalAntibodiesandCancerTherapypp77-96,AlanKLissInc.,1985).  

20 1001381Monoclonalantibodiesmayalsobegeneratedusingsinglelymphocyteantibodymethodsby 

cloningandexpressingimmunoglobulinvariableregioncDNAsgeneratedfromsinglelymphocytes 

W02004051268andW02004106377.  

1001391Antibodiesgeneratedagainstthetargetpolypeptidemaybeobtainedwhereimmunizationof 

25 ananimalisnecessarybyadministeringthepolypeptidetoananimalpreferablyanon-humananimal, 

usingwell-knownandroutineprotocolsseeforexampleHandbookofExperimentalImmunologyD.  

M.Weir(ed.),Vol4,BlackwellScientificPublishersOxfordEngland,1986).Manyanimalssuchas 

rabbitsmiceratssheepcowscamelsorpigsmaybeimmunized.Howevermicerabbitspigsand 

ratsaregenerallyused.  

30 1001401Monoclonalantibodiescanalsobegeneratedusingvarious.phagedisplaymethodsknownin 

theartandincludethosedisclosedbyBrinkmancital.(inI.Immunol.Methods,1995 . 41-50), 

Amesetal.(I.Immunol.Methods,1995,184:177-186),Kettleboroughetal.(Eur.I.Immunol.1994, 

24:952-958),Persiccital.(Gene 19971879-18),Burtoncital.(AdvancesinImmunology,1994, 

57:191-280).IncertainphagedisplaymethodsrepertoiresofVHandVLgenesareseparatelycloned 

35 bypolymerasechainreaction(PCR)andrecombinedrandomlyinphagelibraneswhichcanthenbe 

selectedfortheproductionofspecificantibodiesbyforexamplethemethodsdescribedinW09202551,
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scrccncdforantigcn-bindingphageasdcscribcdinWintcretal.,Ann.Rcv.Immunol,12:433-455 

(1994)4 Phagetypicallydisplayantibodyfragmentseitherassingle-chainFv(scFv)fragmentsoras 

Fabfragments.Librariesfromimmunizedsourcesprovidehigh-affinityantibodiestotheimmunogen 

withouttherequirementofconstructinghybridomas.Alternativelythenaiverepertoirecanbecloned 

5 (e.g.,fromhuman)toprovideasinglesourceofantibodiestoawiderangeofnon-selfandalsoself 

antigenswithoutanyimmunizationasdescribedbyGriffithsetal.,EMBOI12:725-734(1993).  

FinallynaivelibranescanalsobemadesyntheticallybycloningunrearrangedV-genesegmentsfrom 

stemcellsandusingPCRprimerscontainingrandomsequencetoencodethehighlyvariableCDR3 

regionsandtoaccomplishrearrangementinvitroasdescribedbyHoogenboomandWinterI.Mol.  

10 Biol,227:381-388(1992).Patentpublicationsdescribinghumanantibodyphagelibrariesincludefor 

example: US 5,750,373 and US 2005/0079574 US2005/O119455 US2005/0266000, 

US2007/O117126,US2007/0160598,US2007/0237764,US2007/0292936,andUS2009/0002360.  

1001411Screeningforantibodiescanbeperformedusingassaystomeasurebindingtothetarget 

polypeptideand/orassaystomeasuretheabilityoftheantibodytoblockaparticularinteraction.An 

15 exampleofabindingassayisanELISAforexampleusingafusionproteinofthetargetpolypeptide, 

whichisimmobilizedonplatesandemployingaconjugatedsecondaryantibodytodetecttheantibody 

boundtothetarget.Anexampleofablockingassayisaflowcytometrybasedassaymeasunngthe 

blockingofaligandproteinbindingtothetargetpolypeptide. Afluorescentlylabelledsecondary 

antibodyisusedtodetecttheamountofsuchligandproteinbindingtothetargetpolypeptide.  

20 1001421Antibodiesmaybeisolatedbyscreeningcombinatoriallibrariesforantibodieswitthedesired 

activityoractivities.Forexampleavarietyofmethodsareknownintheartforgeneratingphagedisplay 

1001431Antibodiesorantibodyfragmentsisolatedfromhumanantibodylibrariesareconsideredhuman 

antibodiesorhumanantibodyfragments.  

25 1001441Theantibodymaybeafulllengthantibody.MoreparticularlytheantibodymaybeoftheJgG 

isotype.MoreparticularlytheantibodymaybeanIgGiorIgG4.  

1001451Theconstantregiondomainsoftheantibodyifpresent, maybeselectedhavingregardtothe 

proposedfunctionoftheantibodymoleculeandinparticulartheeffectorfunctionswhichmaybe 

required.ForexampletheconstantregiondomainsmaybehumanIgAJgDIgEIgOor1gMdomains.  

30 InparticularhumanIgGconstantregiondomainsmaybeusedespeciallyoftheIgGiand1g03isotypes 

whentheantibodymoleculeisintendedfortherapeuticusesandantibodyeffectorfunctionsare 

required.Alternatively,1g02and1g04isotypesmaybeusedwhentheantibodymoleculeisintended 

fortherapeuticpurposesandantibodyeffectorfunctionsarenotrequired.Itwillbeappreciatedthat 

sequencevariantsoftheseconstantregiondomainsmayalsobeused.Itwillalsobeknowntothe 

35 personskilledintheartthatantibodiesmayundergoavarietyofposttranslationalmodifications.The 

typeandextentofthesemodificationsoftendependsonthehostcelllineusedtoexpresstheantibody 

librariesandscreeningsuchlibrariesforantibodiespossessingthedesiredbindingcharacteristics.
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aswcllasthcccliculturcconditions. Suchmodificationsmayincludcvariationsinglycosylation 
methionineoxidationdiketopiperazineformationaspartate 9 

isomenzationandasparaginedeamidation.  

Afrequentmodificationisthelossofacarboxy-terminalbasicresidue(suchaslysineorarginine)due 
9 

totheactionofcarboxypeptidases(asdescribedinHamsRI.JournalofChromatography705:129

5 134,1995).AccordinglytheC-terminallysineoftheantibodyheavychainmaybeabsent.  

1001461Alternativelytheantibodyisanantigen-bindingfragment.  

1001471Forareviewofcertainantigen-bindingfragmentsseeHudsonetci.Nat.Med.9:129-134 

(2003).ForareviewofscFvfragmentsseee.g.,PltickthuninThePharmacologyofMonoclonal 
Antibodiesvol.113RosenburgandMooreeds.,(Springer-VerlagNewYork),pp.269-315(1994); 

10 seealsoWO93/16185andUS5,571,894andUS5,587,458.FabandF(ab')2fragmentscomprising 

salvagereceptorbindingepitoperesiduesandhavingincreasedinvivohalf-lifearedisclosedinUS 

5,869,046.  

1001481Antigen-bindingfragmentsandmethodsofproducingthemarewellknownintheartseefor 

exampleVermaetal.,1998,JournalofImmunologicalMethods,216,165-181~AdairandLawson 

15 2005. Therapeuticantibodies.DrugDesignReviews Online2(3):209-217.TheFab-Fvformatwas 

firstdisclosedinW02009/040562andthedisulphidestabilizedversionthereoftheFab-dsFvwasfirst 

disclosedinW02010/035012,andTrYbeformatisdisclosedinW02015/197772.  

1001491Varioustechniqueshavebeendevelopedfortheproductionofantibodyfragments.Such 

fragmentsmightbederivedviaproteolyticdigestionofintactantibodies(seee.g.,Morimotoetal 
4, 

20 JournalofBiochemicalandBiophysicalMethods24:107-117(1992)andBrennanetalScience229:81 

(1985)).Howeverantibodyfragmentscanalsobeproduceddirectlybyrecombinanthostcells.For 

AlternativelyFab'-SHfragmentscanbedirectlyrecoveredfromF.co/iandchemicallycoupledtoform 

F(ab')2 fragments(Carteretal., Bio/Technology10:163- 167(1992)).  

25 1001501F(ab')2fragmentscanbeisolateddirectlyfromrecombinanthostcellculture.Theantibodymay 

beasinglechainFvfragment(scFv).SucharedescribedinWO93/161StUS5,571,891andUS 

5,587,458.Theantibodyfragmentmayalsobea"linearantibody,"e.g.,asdescribedinUS5,641,870.  

Suchlinearantibodyfragmentsmaybemonospecificorbispecific.  

1001511TheantibodymaybeaFabFab',F(ab') 2 ,FvdsFvscFvordsscFv.Theantibodymaybea 

30 singledomainantibodyorananobodyforexampleVHorVLorVHF(orVNAR.Theantibodymay 

beFaborFab'fragmentdescribedinW02011/117648W02005/003169,W02005/003170and 

W02005/003171.  

1001521TheantibodymaybeaDisulphide- stabilizedsinglechainvariablefragment(dsscFv).  

1001531ThedisulfidebondbetweenthevariabledomainsVHandVLmaybebetweentwoofthe 

35 residueslistedbelow.  

exampleantibodyfragmentscanbeisolatedfromtheantibodyphagelibrariesdiscussedabove.
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. VH37+VL95SCOforexampleProteinScience6,781-788Zhuetal(1997); 

. VH44+VLlOOseeforexampleWeatherillcitcd.,ProteinEngineeringDesign&Selection,25 

(321-329),2012' 

. VH44+VL1O5seeforexanipleIBiochem.118,825-831Luoetal(1995); 

5 VH45+VL87seeforexampleProteinScience6,781-788Zhuetal(1997); 

S VH55+VLlOlseeforexampleFEBSLetters377135-139Youngetal(1995); 

. VHlOO+VL5OseeforexampleBiochemistry291362-1367Glockshubercital(1990); 

. VH100b+VL49seeforexampleBiochemistry291362-1367Glockshuberetal(1990); 

VH98+VL46seeforexampleProteinScience6,781-788Zhuetal 9 

10 VHlOl+VL46seeforexampleProteinScience6,781-788Zhuetal(1997); 

* VH1O5+VL43seeforexample;Proc.Natl.Acad.Sci.USAVol.90pp. 7 5 3 8 -7 5 4 2 Brinkmann 

etal(1993);orProteins19,35-47Jungetal(1994), 

* VHlO6+VL57seeforexampleFEBSLefters377135-139Youngeital(1995) 

andapositionorpositionscorrespondingtheretoinavariableregionpairlocatedinthemolecule, 

15 1001541ThedisulphidebondmaybeformedbetweenpositionsVH44andVL100.  

1001551Itwillbeappreciatedbytheskilledpersonthatantigen-bindingfragmentsdescribedherein 

mayalsobecharacterizedasmonoclonalchimerichumanizedfullyhumanmultispecificbispecific 

etc.,andthatdiscussionofthesetermsalsorelatetosuchfragments.  

Multi-specificantibodiesbindingto1L22and1L13 

20 1001561Thepresentinventionprovidesamulti-specificantibodycomprisingatleasttwoantigen 
9 

andatleastoneantigen-bindingdomainbindsto1L22("1L22-bindingdomain").Inparticularsuch 

antigen-bindingdomainsbindspecificallytotheircorrespondingtargets.  

1001571Examplesofmulti-specificantibodieswhichalsoarecontemplatedforuseinthecontextof 
25 thedisclosureincludebitriortetra-valentantibodies, 9 

Bis-scFvdiabodiestriabodiestetrabodies, 

bibodiesandtribodies(seeforexampleHolligerandHudson2005,NatureBiotech23(9):1126-1136' 

Schoonjansetal.2001, BiomolecularEngineering,17(6),193-202).  

1001581Inoneembodimentthemulti-specificantibodyisabispecificantibody.Inoneembodiment, 

theantibodycomprisestwoantigenbindingdomainswhereinonebindingdomainbindsto1L13and 

30 theotherbindingdomainbindsto1L22,9i.e.eachbindingdomainismonovalentforeachantigen.In 
9 

oneembodimenttheantibodyisatetravalentbispecificantibodyi.e.theantibodycomprisesfour 

antigenbindingdomainswhereinforexampletwobindingdomainsbindto1L13andtheothertwo 

bindingdomainsbindto1L22.Inoneembodimenttheantibodyisatrivalentbispecificantibody.  

1001591Inoneembodimentthemulti-specificantibodyisatrispecificantibody.  

bindingdomainswhereinatleastoneantigenbindingdomainbindsto1L13("1L13-bindingdomain')
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1001601Thcmulti-spccificantibodyofiheinvdntionmaybeamulti-paratopicantibody.  

1001611Inoneembodimenteachbindingdomainismonovalent. Preferablyeachbindingdomain 

comprisestwoantibodyvariabledomains.Morepreferablyeachbindingdomaincomprisesnomore 

thanoneVHandoneVL.  

5 1001621Moreparticularlythebindingdomainwhichbindsto1L13andthebindingdomainwhichbinds 

to1L22areindependentlyselectedfromaFabscFvFvdsFvanddsscFv 

9 

1001631Avanetyofdifferentmulti-specificantibodyformatsareknownintheart. Different 

classificationshavebeenproposedbutmulti-specificIgOantibodyformatsgenerallyincludebispecific 

IgOappendedJgGmulti-specific(e.g.bispecific)antibodyfragmentsmulti-specific(e.g.bispecific) 

10 fusionproteinsandmulti-specific(e.g.bispecific)antibodyconjugatesasdescribedforexamplein 

Spiessetal.,Alternativemolecularformatsandtherapeuticapplicationsforbispecificantibodies.Mol 

Immunol.67(2015):95-106.  

1001641Techniquesformakingbispecificantibodiesinclude butarenotlimitedtoCrossMab 

technology(Kleinetal.EngineeringtherapeuticbispecificantibodiesusingCrossMabtechnology, 

15 Methods154(2019)21-31),Knobs-in-holesengineering(e.g.W01996027011W01998050431), 

DuoBodytechnology(e.g.W02011131746),Azymetrictechnology(e.g.W02012058768).Further 

technologiesformakingbispecificantibodieshavebeendescribedforexampleinGodaretal.,2018, 

Therapeuticbispecificantibodyformats:apatentapplicationsreview(1994-2017),ExpertOpinionon 

TherapeuticPatents,28:3,251-276.BispecificantibodiesincludeinparticularCrossMabantibodies, 

20 DAF(two-in-one),DAF(four-in-one),DutaMabDT-IgGKnobs-in-holescommonLCKnobs-in

holesassemblyChargepairFab-armexchangeSEEDbodyTriomabLIJZ-YFcabwi-bodyand 

1001651AppendedIgOclassicallycompnsefull-lengthIgOengineeredbyappendingadditional 

antigen-bindingfragmenttotheN-and/orC-terminusoftheheavyand/orlightchainoftheJgG.  

25 Examplesofsuchadditionalantigen-bindingfragmentsincludesdAbantibodies(e.g.VHorVL),Fv 

scFvdsscFvFabscFab.AppendedIgOantibodyformatsincludeinparticularDVD-IgGJgG(H)

scFvscFv-(H)JgGIgG(L)-scFvscFv-(L)JgGIgG(LH)-FvIgG(H)-VV(H)-JgGIgC(L)-VV(L)
9 lgGKJHJgG-scFab,2scFv-JgGJgG-2scFv scFv4-IgZybodyandDVJ-JgG(four-in-one),for 

exampleasdescribedinSpiessetalMolImmunol.67(2015):95-106.  

30 1001661Multi-specificantibodiesincludenanobodynanobody-HSABiTEsdiabodyDART, 

TandAbscDiabodysc-Diabody-CH3Diabody-CH3TripleBody, 9 MinibodyTnBi 

minibodyscFv-CH3KJHFab-scFvscFv-CH-CL-scFvF(ab') 2 ,F(ab')2-scFv2,scFv-KIHFab-scFv

FcTetravalentHCAbscDiabody-FcDiabody-FcTandemscFv-Fc;andintrabodyasdescribedfor 

exampleSpiessetal.,MolImmunol.67(2015):95-106.  

orthogonalFab.
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1001671Multi-spccificfusionprotcinsincludcDockandLockImmTACHSAbodyscDiabody-HSA 

andTandemscFv-Toxin.  

1001681Multi-specificantibodyconjugatesincludeIgO-IgO;Cov-X-Body;andscFvl-PEG-scFv2.  

1001691Additionalmulti-specificantibodyformatshavebeendescribedforexampleinBrinkmannand 

5 KontermannmAbs,9:2,182-212(2017),forexampletandemscFvtriplebodyFab-VHHtaFv-Fc, 

scFv4-IgscFv2-FcabscFv4-JgG.Bibodiestribodiesandmethodsforproducingthesamearedisclosed 

forexampleinW099/37791.  

1001701Apreferredmulti-specificantibodyforuseinthepresentinventioncomprisesaFablinkedto 

twoscFvsordsscFvseachscFvordsscFvbindingthesameoradifferenttarget(e.g.,onescFv 

10 ordsscFvbindingatherapeutictargetandonescFvordsscFvthatincreaseshalf-lifebybindingfor 

instancealbumin).Suchmulti-specificantibodiesaredescribedinW02015/197772.Inapreferred 

embodimentthemulti-specificantibodycomprisesaFabbindingtohuman1L22linkedtotwoscFvor 

dsscFvwhereonescFvordsscFvbindsto1L13andonescFvordsscFvbindstoalbumin.Another 

preferredantibodyforuseinthepresentinventionfragmentcomprisesaFablinkedtoonlyonescFvor 

15 dsscFvasdescribedforexampleinW02013/068571, andDaveetalMabs,8(7)1319-1335(2016).  

1001711AnotherpreferredmultispecificantibodyforuseinthepresentinventionisaKnobs-into-holes 

antibody("KiH").Generallysuchtechnologyinvolvesintroducingaprotuberance("knob")atthe 

interfaceofafirstpolypeptide(suchasafirstCH3domaininafirstantibodyheavychain)anda 

correspondingcavity("hole")intheinterfaceofasecondpolypeptide(suchasasecondCH3domain 

20 inasecondantibodyheavychain),suchthattheprotuberancecanbepositionedinthecavitysoasto 

assisttheformationbispecificantibody.Protuberancesareconstructedbyreplacingsmallaminoacid 

heavychain)withlargersidechains(e.g.argininephenylalaninetyrosineortryptophan).  

Compensatorycavitiesofidenticalorsimilarsizetotheprotuberancesarecreatedintheinterfaceofthe 

25 secondpolypeptide(suchasasecondCH3domaininasecondantibodyheavychain)byreplacinglarge 

aminoacidsidechainswithsmallerones(e.g.alanineserinevalineorthreonine).Theprotuberance 

andcavitycanbemadebyalteringthenucleicacidencodingthepolypeptidese.g.bysite-specific 

mutagenesisorbypeptidesynthesis.Furtherdetailsregarding"knobs-into-holes"technologyis 

described, e.g.,1155731168US7695936~WO2009/089004~US2009/0182127~MarvinmdZuAda 

30 PharmacologicaSincia(2005)26(6):649-65&KontermannActaPharmacologicaSincia(2005)26:1
9.RidgwayetalProtEng9,617-621(1996);andCarterIImmunolMeth248,7-15(2001).  

Antibodiesbindingtoalbumin 

1001721Thehighspecificityandaffinityofantibodiesmakethemidealdiagnosticandtherapeutic 

agentsparticularlyformodulatingprotein:proteininteractions.Howeverantibodiesmaysufferfrom 

sidechainsfromtheinterfaceofthefirstpolypeptide(suchasafirstCH3domaininafirstantibody
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anincrcascdrawofelcaranecfromScrurncspcciallywhcntheylacktheFedomainthatimpartsalong 

lifetimeinvivo(Medasaneta!.,1997,1.Immunol.158:2211-2217).  

1001731Meanstoimprovethehalf-lifeofantibodiesareknown.Oneapproachhasbeentoconjugate 

thefragmenttopolymermolecules.Thustheshortcirculatinghalf-lifeofFab',F(ab') 2 fragmentsin 

5 animalshasbeenimprovedbyconjugationtopolyethyleneglycol(PEEPseeforexample, 

W098/25791,W099/64460andW098/37200).Anotherapproachhasbeentomodifytheantibody 

fragmentbyconjugationtoanagentthatinteractswittheFcRnreceptor(seeforexample, 

W097/34631).Yetanotherapproachtoextendhalf-lifehasbeentousepolypeptidesthatbindserum 

albumin(seeforexampleSmithcital., 2001 BioconjugateChem. 12:750-756 EP048652t 

10 1156267964'W004/001064W002/076489;andWOO1/45746).  

1001741Serumalbuminisanabundantproteininbothvascularandextravascularcompartmentswitha 

half-lifeinmanofabout19days(Peters,1985,AdvProteinChem.37:161-245).Thisissimilartothe 

half-lifeofIgO1, whichisabout21days(Waldeman&Strober,1969,Progr.Allergy,13:1- 110).  

1001751Anti-serumalbuminbindingsinglevariabledomainshavebeendescribedalongwiththeiruse 

15 asconjugatestoincreasethehalf-lifeofdrugsincludingNCE(chemicalentity)drugsproteinsand 

peptidesseeforexampleHoltcaal.,ProteinEngineeringDesign&Selectionvol21,5,pp283-288, 

W004003019,W02008/096158,WOOS118642,W02006/0591056andW02011/006915.Otheranti

serumalbuminantibodiesandtheiruseinmulti-specificantibodyformatshavebeendescribedin 

W02009/040562,W02010/035012andW02011/086091. Inparticularthepresentinventorshave 

20 previouslydescribedananti-albuminantibodywithimprovedhumanizationinW02013/068571.  

1001761Insomeembodimentsthemulti-specificantibodiesofthepresentinventionhavebeen 

extendtheirinvitoserumhalf-liferesultinginimprovedpharmacokineticprofiles.  

Humanizedhumanandchimericantibodiesandmethodsofproducingsuch 

25 1001771Theantibodiesofthepresentinventionmaybebutarenotlimitedtohumanizedfullyhuman 

orchimencantibodies.  

1001781Inoneembodimenttheantibodiesarehumanized.Moreparticularlytheantibodyisachimeric, 

humanorhumanizedantibody.  

1001791Incertainembodimentsanantibodyprovidedhereinisachimericantibody.Examplesof 

30 chimencantibodiesaredescribede.g.,inUS4,816,567andMorrisoncital.,Proc.Natl.Acad.Sci.  

USA81:6851-6855(1984)).Inoneexampleachimericantibodycomprisesanon-humanvariable 

region(e.g.,avariableregionderivedfromamouserathamsterrabbitornon-humanprimatesuch 

asamonkey)andahumanconstantregion.Inafurtherexampleachimencantibodyisa~9class 

switched"antibodyinwhichtheclassorsubclasshasbeenchangedfromthatoftheparentantibody.  

35 Chimenicantibodiesincludeantigen-bindingfragmentsthereof 

engineeredtobindtohumanserumalbumin(e.g.containanalbumin-bindingdomain),inorderto
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1001801Inoneembodimenttheantibodyisahumanizedantibody.  

1001811Humanizedantibodiesmayoptionallyfurthercompriseoneormoreframeworkresidues 

derivedfromthenon-humanspeciesfromwhichtheCDRSwerederived.Itwillbeappreciatedtatit 

mayonlybenecessarytotransferthespecificitydeterminingresiduesoftheCDRsratertantheentire 

5 CDR(seeforexampleKashmirietal.,2005,Methods,36,25-34).  

1001821Suitablytehumanizedantibodyaccordingtothepresentinventionhasavariabledomain 

comprisinghumanacceptorframeworkregionsaswellasoneormoreoftheCDRsandoptionally 

furtherincludingoneormoredonorframeworkresidues.  

1001831Thusprovidedinoneembodimentisahumanizedantibodywhereinthevariabledomain 

10 compriseshumanacceptorframeworkregionsandnon-humandonorCDRs.  

1001841WhentheCDRSorspecificitydeterminingresiduesaregraftedanyappropriateacceptor 

variableregionframeworksequencemaybeusedhavingregardtoteclass/typeoftedonorantibody 

fromwhichtheCDRsarederivedincludingmouseprimateandhumanframeworkregions.  

1001851ExamplesofhumanframeworkswhichcanbeusedinthepresentinventionareKOLNEWM 

15 REIEUTURTElLAYandPOM(Kabatetci).ForexampleKOLandNEWMcanbeusedforthe 

heavychainREJcanbeusedforthelightchainandEULAYandPOMcanbeusedforboththeheavy 

chainandtelightchain.Alternativelyhumangermlinesequencesmaybeuse&teseareavailable 

at:www.imgt.org.InembodimentsteacceptorframeworkisIGHV1-69humangermlineJGKV1D

13humangermlineIGHV3-66humangermlineIGKV1-12humangermlineIGKV1-39human 

20 germlineand/orJGHV4-31humangermline.Inembodimentstehumanframeworkcontains1-5,1

1001861Inahumanizedantibodyoftepresentinventiontheacceptorheavyandlightchainsdonot 

necessarilyneedtobederivedfromthesameantibodyandmayifdesiredcomprisecompositechains 

havingframeworkregionsderivedfromdifferentchains.  

25 1001871Incertainembodimentsanantibodyprovidedhereinisahumanantibody.Humanantibodies 

canbeproducedusingvarioustechniquesknownintheart.  

1001881Humanantibodiescompriseheavyorlightchainvariableregionsorfulllengthheavyorlight 

chainstatare"theproductof'or"derivedfrom"aparticulargermlinesequenceifthevariableregions 

orfull-lengtchainsoftheantibodyareobtainedfromasystemthatuseshumangermline 

30 immunoglobulingenes.Suchsystemsincludeimmunizingatransgenicmousecarryinghuman 

immunoglobulingeneswithteantigenofinterestorscreeningahumanimmunoglobulingenelibrary 

displayedonphagewithteantigenofinterest.Ahumanantibodyorfragmenttereoftatis"te 

productof'or"derivedfrom"ahumangermlineimmunoglobulinsequencecanbeidentifiedassuchby 

comparingtheaminoacidsequenceoftehumanantibodytotheaminoacidsequencesofhuman 

35 germlineimmunoglobulinsandselectingthehumangermlineimmunoglobulinsequencethatisclosest 

4,1-3or1-2donorantibodyaminoacidresidues.
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inscqucncc(i.e.,greatest0 

0identity)tothesequenceofthehumanantibody.Ahumanantibodythatis 

"theproductof'or"derivedfromaparticularhumangermlineimmunoglobulinsequencemaycontain 

aminoaciddifferencesascomparedtothegermlinesequenceduetoforexamplenaturallyoccurring 

somaticmutationsorintentionalintroductionofsite-directedmutation.Howeveraselectedhuman 

5 antibodytypicallyisatleast900oidenticalinaminoacidsequencetoanaminoacidsequenceencoded 

byahumangermlineimmunoglobulingeneandcontainsaminoacidresiduesthatidentifythehuman 

antibodyasbeinghumanwhencomparedtothegermlineimmunoglobulinaminoacidsequencesof 

otherspecies(e.g.,murinegermlinesequences).Incertaincasesahumanantibodymaybeatleast6000, 
0 0 

700o,8 0 0 o,90ooratleast 9 5 0 oorevenatleast960o,970~, 98oor990oidenticalinaminoacid 
10 sequencetotheaminoacidsequenceencodedbythegermlineimmunoglobulingene.Typicallya 

humanantibodyderivedfromaparticularhumangermlinesequencewilldisplaynomorethan10amino 

aciddifferencesfromtheaminoacidsequenceencodedbythehumangermlineimmunoglobulingene.  

Incertaincasesthehumanantibodymaydisplaynomorethan5,orevennomorethan4,3,2,or1 

aminoaciddifferencefromtheaminoacidsequenceencodedbythegermlineimmunoglobulingene.  

15 Antigen-bindingdomainsandtheirsequences 

1001891Anantigenbindingdomainwillgenerallycomprise6CDRSthreefromaheavychainand 

threefromalightchain.InoneembodimenttheCDRSareinaframeworkandtogetherformavariable 

region. Thusinoneembodimentthebindingdomainspecificforantigencomprisesalightchain 

variableregionandaheavychainvariableregion.  

20 1001901Inthecontextoftheantibodiesofthepresentinventiontreetypesofantigen-bindingdomains 

arebeingreferredto:an1L22-bindingdomainan1L13-bindingdomainandanalbumin-binding 

1001911Table3.Summaryofsequencesfor1L22and1L13antigen-bindingdomains(b.d.) 

1L22 b.d. (11041) 1L22b.d(11070) 1L13b.d.SEQIDs 

SEQIDs SEQIDs 

CDR-L1 8 70 22 

CDR-L2 9 71 23 

CDR-L3 10 72 24 

CDR-H1 11 73 25 

CDR-H2 12 74 26 

CDR-H3 13 75 27 

VLofFab 14 76 

VHofFab 16 78 

VLofscFv 28 

VHofscFv 29 

domain.
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VLofdsscFv 32 

VHofdsscFv 33 

LCFab 18 80 

HCFab 20 82 

scFv(VWVLJ 36 

dsscFv(VH/VLJ 38 

1001921Inoneembodimentthemulti-specificantibodycomprisesanantigen-bindingdomainthat 

bindsto1L22comprising 

alightchainvariableregioncomprising: 

aCDR-L1comprisingSEQID 9 

aCDR-L2comprisingSEQID 9 

aCDR-L3comprisingSEQIDNO:10~ 

andaheavychainvariableregioncomprising: 

aCDR-H1comprisingSEQIDNO:11, 

aCDR-H2comprisingSEQIDNO:12,and 

10 aCDR-H3comprisingSEQIDNO:13.  

9 

1001931Inanotherembodimentthemulti-specificantibodycompnsesanantigen-bindingdomainthat 

bindsto1L22comprising 

alightchainvariableregioncomprising: 

aCDR-L1comprisingSEQIDNO:70, 

aCDR-L3comprisingSEQIDNO:729 

andaheavychainvariableregioncomprising: 

aCDR-H1comprisingSEQIDNO:73, 

aCDR-H2comprisingSEQIDNO:74,and 

20 aCDR-H3comprisingSEQIDNO:75.  

1001941Inoneembodimentthemulti-specificantibodycomprisesanantigen-bindingdomainthat 

bindstoIL13comprising 

alightchainvariableregioncomprising: 

aCDR-L1comprisingSEQIDNO:22 

25 aCDR-L2comprisingSEQIDNO:23and 

aCDR-L3comprisingSEQIDNO:249 

andaheavychainvariableregioncomprising: 

aCDR-H1comprisingSEQIDNO:25, 

15 aCDR-L2comprisingSEQIDNO:71,and
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aCDR-H2comprisingSEQIDNO:26,and 

aCDR-H3comprisingSEQIDNO:27.  

1001951Inoneembodimenttheantigen-bindingdomainthatbindsto1L22comprisesalightchain 

variableregioncomprisingthesequencegiveninSEQIDNO:14andheavychainvariableregion 

5 comprisingthesequencegiveninSEQIDNO:16.  

1001961Alternativelytheantigen-bindingdomainthatbindsto1L22comprisesalightchainvariable 

regioncomprisingthesequencegiveninSEQIDNO:76andheavychainvariableregioncomprising 

thesequencegiveninSEQIDNO:78.  

1001971Inoneembodimenttheantigen-bindingdomainthatbindsto1L13comprisesalightchain 

10 variableregioncomprisingthesequencegiveninSEQIDNO:28andaheavychainvariableregion 

composingthesequencegiveninSEQIDNO:29.  

1001981Inanalternativeembodimenttheantigen-bindingdomainthatbindstoIL13comprisesalight 

chainvariableregioncomprisingthesequencegiveninSEQIDNO:32andaheavychainvariable 

regioncomprisingthesequencegiveninSEQIDNO:33.  

15 1001991Inoneembodimenttheantigen-bindingdomainthatbindsto1L13isascFvcomprisingthe 

sequencegiveninSEQIDNO:36oradsscFvcomprisingthesequencegiveninSEQIDNO:38.  

1002001Inoneembodimenttheantigen-bindingdomainthatbindsto1L22isaFabcomprisingalight 

chaincomprisingthesequencegiveninSEQIDNO:18andaheavychaincomprisingthesequence 

giveninSEQIDNO:20 

20 1002011Alternativelyinoneembodimentanalternativeantigen-bindingdomainthatbindsto1L22is 

composingthesequencegiveninSEQIDNO:82 

1002021Inoneembodimentthepresentinventionprovidesamulti-specificantibodycomprisingan 

antigen-bindingdomainthatbindsto1L22comprising 

25 alightchainvariableregioncomprisingoneormoreof 

aCDR-L1comprisingSEQID .  

aCDR-L2comprisingSEQID , 

aCDR-L3comprisingSEQIDNO:10 

andaheavychainvariableregioncomprisingoneormoreof 

30 aCDR-H1comprisingSEQIDNO:11, 

aCDR-H2comprisingSEQIDNO:12,and 

aCDR-H3comprisingSEQIDNO:13 

andanantigen-bindingdomainthatbindstoIL13comprising 

alightchainvariableregioncomprisingoneormoreof 

aFabcomprisingalightchaincomprisingthesequencegiveninSEQIDNO:80andaheavychain
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aCDR-L1comprisingSEQIDNO:22 

aCDR-L2comprisingSEQIDNO:23and 

aCDR-L3comprisingSEQIDNO:24 

andaheavychainvariableregioncomprisingoneormoreof 

5 aCDR-H1comprisingSEQIDNO:25, 

aCDR-H2comprisingSEQIDNO:26,and 

aCDR-H3comprisingSEQIDNO:27.  

1002031Preferablybothoftheantigen-bindingdomainscompnseatleastaCDR-H3comprisingthe 

sequencesprovidedabove.  

10 1002041Inoneembodimentthepresentinventionprovidesamulti-specificantibodycomprisingan 

antigen-bindingdomainthatbindsto1L22comprising 

alightchainvariableregioncomprising: 

aCDR-L1comprisingSEQID 9 

aCDR-L2comprisingSEQID .  

15 aCDR-L3comprisingSEQIDNO:10 

andaheavychainvariableregioncomprising: 

aCDR-H1comprisingSEQIDNO:11, 

aCDR-H2comprisingSEQIDNO:12,and 

aCDR-H3comprisingSEQIDNO:13 

20 andanantigen-bindingdomainthatbindstoIL13comprising 

alightchainvariableregioncomprising: 

aCDR-L2comprisingSEQIDNO:23and 

aCDR-L3comprisingSEQIDNO:24 

25 andaheavychainvariableregioncomprising: 

aCDR-H1comprisingSEQIDNO:25, 

aCDR-H2comprisingSEQIDNO:26,and 

aCDR-H3comprisingSEQIDNO:27.  

1002051Alternativelythepresentinventionprovidesamulti-specificantibodycomprisinganantigen

30 bindingdomainthatbindsto1L22comprisingalightchainvariableregioncomprising: 

aCDR-L1comprisingSEQIDNO:70, 

aCDR-L2comprisingSEQIDNO:71,and 

aCDR-L3comprisingSEQIDNO:72 

andaheavychainvariableregioncomprising: 

35 aCDR-H1comprisingSEQIDNO:73, 

aCDR-H2comprisingSEQIDNO:74,and 

aCDR-L1comprisingSEQIDNO:22,
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aCDR-H3comprisingSEQIDNO:75 

andanantigen-bindingdomainthatbindsto1L13comprisingalightchainvariableregioncomprising: 

aCDR-L1comprisingSEQIDNO:22 

aCDR-L2comprisingSEQIDNO:23and 

5 aCDR-L3comprisingSEQIDNO:24 

andaheavychainvariableregioncomprising: 

aCDR-HlcomprisingSEQIDNO:25, 

aCDR-H2comprisingSEQIDNO:26,and 

aCDR-H3comprisingSEQIDNO:27.  

10 1002061Inoneembodimentthepresentinventionprovidesamulti-specificantibodycomprisingan 

antigen-bindingdomainthatbindsto1L22comprising 

alightchainvariableregioncomprising: 

aCDR-L1comprisingSEQIDNO:8orSEQIDNO:70 

aCDR-L2comprisingSEQIDNO:9orSEQIDNO:71,and 

15 aCDR-L3comprisingSEQIDNO:10orSEQIDNO:7% 

andaheavychainvariableregioncomprising: 

aCDR-H1comprisingSEQIDNO:11orSEQIDNO:73, 

aCDR-H2comprisingSEQIDNO:12orSEQIDNO:74,and 

aCDR-H3comprisingSEQIDNO:13orSEQIDNO:7t 

20 andanantigen-bindingdomainthatbindstoIL13comprising 

alightchainvariableregioncomprising: 

aCDR-L2comprisingSEQIDNO:23and 

aCDR-L3comprisingSEQIDNO:24 

25 andaheavychainvariableregioncomprising: 

aCDR-H1comprisingSEQIDNO:25, 

aCDR-H2comprisingSEQIDNO:26,and 

aCDR-H3comprisingSEQIDNO:27.  

1002071Inoneembodimentthepresentinventionprovidesamulti-specificantibodycomprising: 

30 (i)anantigen-bindingdomainthatbindsto1L22comprising 

alightchainvariableregioncomprisingthesequencegiveninSEQIDNO:14and 

aheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:16and 

(ii)anantigen-bindingdomainthatbindstoIL13comprising 

alightchainvariableregioncomprisingthesequencegiveninSEQIDNO:28or32 

35 and 

aCDR-L1comprisingSEQIDNO:22,
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aheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:29or33.  

1002081Inaparticularembodiment theprcsentinventionprovidesamulti-specificantibody 

comprising: 

(i)anantigen-bindingdomainthatbindsto1L22,whcrcinsaidantigen-bindingdomainisaFab 

5 comprising 

alightchaincomprisingthcsequenecgivcninSEQIDNO:18and 

aheavychaincomprisingthesequencegiveninSEQIDNO:20and 

(ii)anantigen-bindingdomainthatbindsto1L13whereinsaidantigen-bindingdomainis 

ascFvcomprisingthcsequenecgivcninSEQIDNO:36or 

10 adsscFvcomprisingthesequencegiveninSEQIDNO:38.  

Multi-specificantibodyformats 

1002091Thepresentinventionalsoprovidesamulti-specificantibodywhichbindsto1L13and1L22, 

comprisingorconsistingof 

a) apolypeptidechainofformula(I): 

15 and 

b) apolypcptidcchainofformula(II): 

0 

wherein: 

VH representsaheavychainvariabledomain 

20 CH1  representsdomain1ofaheavychainconstantregiOn' 

CH2  representsdomain2ofaheavychainconstantregion 

CH3  representsdomain3ofaheavychainconstantregion 

x representsabondorlinker 

V1  representsadsscFvadsFvascFvaVHaVLoraVHIE{ 

25 V3  rcprescntsadsscFvadsFvascFvaVHaVLoraVEil-F 

z representsabondorlinker 

VL representsalightchainvariabledomain 

CL representsadomainfromalightchainconstantregionsuchasCkappa; 

Y rcpresentsabondorlinkcr 

30 V2  representsadsscFvadsFvascFvaVHaVLoraVEil-F 

p represents0orU 

tV3JrtVLCL-Y-tV2JP
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q rcprcscnts0orU 

r represents0or1' 

S represents0or1' 

I represents0or1' 

5 whereinwhenpis0,Xisabsentandwhenqis0,Yisabsentandwhenris0,Zisabsentand 

whereinwhenqis0rislandwhenris0,qish'and 

whereinwhenbothqandrare1,andoneofV 2 andV3 isaVLonlyoneofV 2 orV3 isaVL.  

1002101Inoneembodiment, thepolypeptidechainofformula(I)comprisesaproteinAbinding 

domainandthepolypeptidechainofformula(II)doesnotbindproteinA.  

10 1002111Inoneembodimentwhensis0andtis0,themulti-specificantibodyaccordingtothepresent 

disclosureisprovidedasadimerofaheavyandlightchainofFormula(I)and(II)respectivelywherein 

theVH-CHlportiontogetherwiththeVL-CLportionformafunctionalFaborFab'fragment.  

1002121Inoneembodimentwhensis1andtis1,themulti-specificantibodyaccordingtothepresent 

disclosureisprovidedasadimeroftwoheavychainsandtwolightchainsofFormula(I)and(II) 

15 respectivelywhereinthetwoheavychainsareconnectedbyinterchaininteractionsnotablyatthelevel 

ofCH2 -CH3 ,andwhereintheVH-CHlportionofeachheavychaintogetherwiththeVL-CLportion 

ofeachlightchainformafunctionalFaborFab'fragment.InsuchembodimentthetwoVH-CH1

Cl-I2 -Cl-I3 portionstogetherwiththetwoVL-CLportionsformafunctionalfull-lengthantibody.In 

suchembodimentthefull-lengthantibodymaycompriseafunctionalFcregion.  

20 1002131VHrepresentsaheavychainvariabledomain.InoneembodimentVHishumanized.Inone 

1002141VLrepresentsalightchainvariabledomain.InoneembodimentVLishumanized.Inone 

embodimenttheVLisfullyhuman.  

1002151GenerallyVHandVLtogetherformanantigenbindingdomain.InoneembodimentVHand 

25 VLformacognatepair.Inoneexamplethecognatepairbindtheantigenco-operatively.  

1002161Variableregionsforuseinthepresentdisclosurewillgenerallybederivedfromanantibody, 

whichmaybegeneratedbyanymethodknownintheart.  

1002171VariableregionsforuseinthepresentinventionasdescribedhereinaboveforVHandVL 

maybefromanysuitablesourceandmaybeforexamplefullyhumanorhumanized.  

30 1002181InoneembodimentthebindingdomainformedbyVHandVLarespecifictoafirstantigen.  

1002191InoneembodimentthebindingdomainofV 1 isspecifictoasecondantigen.  

1002201InoneembodimentthebindingdomainofV 2 isspecifictoasecondorthirdantigen.  

embodimenttheVHisfullyhuman.
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1002211InoneembodimentthebindingdomainofV 3 isspecifictoathirdorfourthantigen.  

1002221InoneembodimenteachoneofVH-VLV 1 ,V2 andV3 ,aspresentseparatelybindstoits 

respectiveantigen.  

1002231InoneembodimenttheCH 1 domainisanaturallyoccurringdomain1fromanantibodyheavy 

5 chainoraderivativethereofInoneembodimenttheCH 2 domainisanaturallyoccurringdomain2 

fromanantibodyheavychainoraderivativethereofInoneembodimenttheCH 3 domainisanaturally 

occurringdomain3fromanantibodyheavychainoraderivativethereof 

1002241InoneembodimenttheCLfragmentinthelightchainisaconstantkappasequenceora 

derivativethereof InoneembodimenttheCLfragmentinthelightchainisaconstantlambda 

10 sequenceoradenvativethereof 

1002251Aderivativeofanaturallyoccurringdomainasemployedhereinisintendedtorefertowhere 
9 

atleastoneaminoacidinanaturallyoccumngsequencehavebeenreplacedordeletedforexampleto 

optimizethepropertiesofthedomainsuchasbyeliminatingundesirablepropertiesbutwhereinthe 

characterizingfeature(s)ofthedomainis/areretained.Inoneembodimentaderivativeofanaturally 

15 occurringdomaincomprisestwothreefourfivesixseveneightninetenelevenortwelveamino 

acidsubstitutionsordeletionscomparedtoanaturallyoccurringsequence.  

9 

1002261Inoneembodimentoneormorenaturalorengineeredinterchain(i.e.interlightandheavy 

chain)disulphidebondsarepresentinthefunctionalFaborFab'fragment.  

1002271Inoneembodimenta natural"disulfidebondispresentbetweenaCH 1 andCLinthe 

1002281WhentheCLdomainisderivedfromeitherKappaorLambdathenaturalpositionforabond 

formingcysteineis214inhumancKappaandcLambda(Kabatnumbering4thedition1987).  

1002291TheexactlocationofthedisulfidebondformingcysteineinCHidependsontheparticular 

domainactuallyemployed.Thusforexampleinhumangamma-ithenaturalpositionofthedisulfide 

25 bondislocatedatposition233(Kabatnumbering).Thepositionoftebondformingcysteineforother 

humanisotypessuchasgamma2,3,4,1gMandIgDareknownforexampleposition127forhuman 

1gM,1gB,1g02,1gW,1g04and128oftheheavychainofhumanIgDandIgA2B.  

1002301OptionallytheremaybeadisulfidebondbetweentheVHandVLofthepolypeptidesof 

formulaIandII.  

30 1002311Inoneembodimentthemulti-specificantibodyaccordingtothedisclosurehasadisulfidebond 

inapositionequivalentorcorrespondingtothatnaturallyoccurringbetweenCH 1 andCL.  

20 polypeptidechainsofFormula(I)and 9
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1002321InoneembodimentaconstantregioncomprisingCH 1 andaconstantregionsuchasCLhasa 

disulfidebondwhichisinanon-naturallyoccurringposition.Thismaybeengineeredintothemolecule 

byintroducingcysteine(s)intotheaminoacidchainatthepositionorpositionsrequired.Thisnon

naturaldisulfidebondisinadditiontoorasanalternativetothenaturaldisulfidebondpresentbetween 

5 Cl-I1 andCL.Thecysteine(s)innaturalpositionscanbereplacedbyanaminoacidsuchassennewhich 

isincapableofformingadisulfidebridge.  

1002331Introductionofengineeredcysteinescanbeperformedusinganymethodknownintheart.  

ThesemethodsincludebutarenotlimitedtoPCRextensionoverlapmutagenesissite-directed 

mutagenesisorcassettemutagenesis(seegenerallySambrookaalMolecularCloningALaboratory 

10 ManualColdSpringHarbourLaboratoryPressColdSpringHarbourNY, 1989AusbeletalCurrent 

ProtocolsinMolecularBiologyGreenePublishing&Wiley-InterscienceNY,1993). Site-directed 

mutagenesiskitsarecommerciallyavailablee.g.QuikChange®Site-DirectedMutagenesiskit 

(StratageneLaJollaCA).CassettemutagenesiscanbeperformedbasedonWellscital.,1985,Gene, 
34:315-323. AlternativelymutantscanbemadebytotalgenesynthesisbyannealingligationandPCR 

15 amplificationandcloningofoverlappingoligonucleotides.  

1002341InoneembodimentadisulfidebondbetweenCH 1 andCLiscompletelyabsentforexample 

theinterchaincysteinesmaybereplacedbyanotheraminoacid suchassenne. Thusinone 

embodimenttherearenointerchaindisulphidebondsinthefunctionalFabfragmentofthemolecule.  

DisclosuressuchasW02005/003170,incorporatedhereinbyreferencedescribehowtoprovideFab 

20 fragmentswithoutaninterchaindisulphidebond.  

1002351PreferredantibodyformatsforuseinthepresentinventionincludeappendedIgGandappended 

additionalantigen-bindingdomain(e.g.onetwothreeorfouradditionalantigen-bindingdomains),for 

exampleasingledomainantibody(suchasVHorVLorVHH),ascFvadsscFvadsFvtotheN

25 and/orC-terminusofthelightchainofsaidIgGorFabandoptionallytotheheavychainofsaidIgG 

or Fab, for example as described inW02009/040562, W02010035012, W02011/030107, 

W02011/061492W02011/061246andW02011/086091allincorporatedhereinbyreference. In 

particulartheFab-FvformatwasfirstdisclosedinW02009/040562andthedisulphidestabilized 

versionthereoftheFab-dsFvwasfirstdisclosedinW02010/035012. AsinglelinkerFab-dsFv 

30 whereinthedsFvisconnectedtotheFabviaasinglelinkerbetweeneithertheVLorVHdomainofthe 

FvandtheCterminaloftheLCoftheFabwasfirstdisclosedinW02014/096390,incorporatedherein 

byreference.AnappendedIgGcomprisingafull-lengthIgGengineeredbyappendingadsFvtotheC

terminusofthelightchain(andoptionallytotheheavychain)oftheIgGwasfirstdisclosedin 

W02015/197789incorporatedhereinbyreference.  

35 1002361AnotherpreferredantibodyformatforuseinthepresentinventioncomprisesaFablinkedto 

twoscFvsordsscFvseachscFvordsscFvbindingthesameoradifferenttarget(e.g.,onescFvor 

FabwhereinawholeIgGoraFabfragmentrespectivelyisengineeredbyappendingatleastone
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dsscFvbindingathcrapcutictargctandoncscFvordsscFvthatincrcascshalf-lifcbybindingfor 

instancealbumin). SuchantibodyfragmentsaredescribedinW02015/197772.Anotherpreferred 

antibodyforuseinthepresentinventionfragmentcomprisesaFablinkedtoonlyonescFvordsscFv 

asdescribedforexampleinW02013/068571incorporatedhereinbyreferenceandDavecital.,2016, 

5 Mabs,8(7)1319-1335.  
1002371V1 ,whenpresentrepresentsadsscFvadsFvascFvaVHaVLoraVHHforexamplea 

, , 

dsscFvadsFvorascFv.  
1002381V2 ,whenpresentrepresentsadsscFvadsFvascFvaVHaVLoraVHHforexamplea 

, , 

dsscFvadsFvorascFv.  

10 1002391V3 ,whenpresentrepresentsadsscFv, adsFv, ascFvaVHaVLoraVHFIforexamplea 

dsscFvadsFvorascFv.  

[00240JWhenbothV 2 andV3 arepresentonlyoneofV 2 andV3 mayrepresentaVL.  

[00241JInoneembodimentwhen 1and/orV2 and/orV3 areadsFvoradsscFvthedisulfidebond 

betweenthevariabledomainsVHandVLof 1and/orV2 and/orV3 isbetweentwooftheresidues 

15 listedbelow(unlessthecontextindicatesotherwiseKabatnumberingisemployedinthelistbelow).  

WhereverreferenceismadetoKabatnumberingtherelevantreferenceisKabatetal., 1991(5thedition 

BethesdaMd.),inSequencesofProteinsofImmunologicalInterestUSDepartmentofHealthand 

HumanServicesNIHUSA.  

[00242JInoneembodimentthedisulfidebondisinapositionselectedfromthegroupcomprising: 

. VH44+VLlOOseeforexample;forexampleWeatherilletal.,ProteinEngineenngDesign& 

Selection,25(321-329),2012); 

. VH44+VL1O5seeforexampleIBiochem.118,825-831Luoeta!(1995); 

. VH45+VL87seeforexampleProteinScience6,781-788Zhuetal(1997); 

25 S VH55+VLlOlseeforexampleFEBSLetters377135-139Youngetal(1995); 

S VHlOO+VL5OseeforexampleBiochemistry291362-1367Glockshubercital(1990); 

S VH100b+VL49seeforexampleBiochemistry291362-1367Glockshuberetal(1990); 

S VH98+VL46;seeforexampleProteinScience6,781-788Zhuetal(1997); 

S VHlOl+VL46seeforexampleProteinScience6,781-788Zhuetal(1997); 

30 S WiGS+VL43seeforexample;Proc.Natl.Acad.Sci.USAVol.90pp.7538-7542Brinkmann 

etal(1993);orProteins19,35-47Jungetal(1994), 

S VHlO6+VL57seeforexampleFEBSLetters377135-l39Youngetal(1995) 

andapositioncorrespondingtheretoinavariableregionpairlocatedinthemolecule.  

20 VH37+VL95seeforexampleProteinScience6,781-788Zhuetal(1997);
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1002431InoneembodimentthedisuiphidebondisformedbetweenpositionsVH 4 4 andVLlOO.  

1002441Theaminoacidpairslistedaboveareinthepositionsconducivetoreplacementbycysteines 

suchthatdisulfidebondscanbeformed.Cysteinescanbeengineeredintothesedesiredpositionsby 

knowntechniques. Inoneembodimentthereforeanengineeredcysteineaccordingtothepresent 

5 disclosurereferstowherethenaturallyoccurringresidueatagivenaminoacidpositionhasbeen 

replacedwithacysteineresidue.  

1002451Introductionofengineeredcysteinescanbeperformedusinganymethodknownintheart.  

ThesemethodsincludebutarenotlimitedtoPCRextensionoverlapmutagenesissite-directed 

mutagenesisorcassettemutagenesis(seegenerallySambrookaalMolecularCloningALaboratory 

10 ManualColdSpringHarbourLaboratoryPressColdSpringHarbourNY, 1989AusbeletalCurrent 

ProtocolsinMolecularBiologyGreenePublishing&Wiley-InterscienceNY,1993). Site-directed 

mutagenesiskitsarecommerciallyavailablee.g.QuikChange®Site-DirectedMutagenesiskit 

(StratagenLaJollaCA).CassettemutagenesiscanbeperformedbasedonWellsetal.,1985,Gene, 
34:315-323. AlternativelymutantscanbemadebytotalgenesynthesisbyannealingligationandPCR 

15 amplificationandcloningofoverlappingoligonucleotides.  

1002461Accordinglyinoneembodimentwhen 1and/orV2 and/orV3 areadsFvoradsscFvthe 

variabledomainsVHandVLofV 1 and/orthevariabledomainsVHandVLofV 2 ,and/orthevariable 

domainsVHandVLofV 3 ,maybelinkedbyadisulfidebondbetweentwocysteineresidueswherein 

thepositionofthepairofcysteineresiduesisselectedfromthegroupconsistingofVH37andVL95, 

20 VH44andVL100,VH44andVL1O5,VH45andVLS7,VH100andVL5OVH100bandVL49,VH98 

andVL46,VH1O1andVL46,VH1O5andVL43andVH1O6andVL57.  

VHandVLofV 1 and/orthevariabledomainsVHandVLofV 2 ,and/orthevariabledomainsVHand 

VLofV3 ,maybelinkedbyadisulfidebondbetweentwocysteineresiduesoneinVHandoneinVL, 

25 whichareoutsideoftheCDRSwhereinthepositionofthepairofcysteineresiduesisselectedfromthe 

groupconsistingofVH37andVL95,VH44andVL100,VH44andVL1O5,VH45andVLS7,VH100 

andVL5OVH98andVL46,VH1O5andVL43andVH1O6andVL57.  

1002481Inoneembodimentwhen 1isadsFvoradsscFvthevariabledomainsVHandVLof ~are 

linkedbyadisulphidebondbetweentwoengineeredcysteineresiduesoneatpositionVH44andthe 

30 otheratVL100.InoneembodimentwhenV 2 isadsFvoradsscFvthevariabledomainsVHandVL 

ofV2 arelinkedbyadisulphidebondbetweentwoengineeredcysteineresiduesoneatpositionVH44 

andtheotheratVL100.InoneembodimentwhenV3isadsFvoradsscFvthevariabledomainsVH 

andVLofV3 arelinkedbyadisulphidebondbetweentwoengineeredcysteineresiduesoneatposition 

VH44andtheotheratVL100.  

1002471Inoneembodimentwhen 1and/orV2 and/orV3 areadsFvoradsscFvthevariabledomains
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1002491Inonccmbodimcntwhen 1isadsscFvadsFvorascFvtheVHdomainof ~isattached 

toY 

1002501Inoneembodimentwhen 1isadsscFvadsFvorascFvtheVLdomainof ~isattached 

toY 

5 1002511InoneembodimentwhenV2isadsscFv, adsFvorascFvtheVHdomainofV2isattached 

toY.  

[00252JInoneembodimentwhenV 2 isadsscFvadsFvorascFvtheVLdomainofV 2 isattached 

toY.  

[00253JInoneembodimentwhenV 3 isadsscFvadsFvorascFvtheVHdomainofV 3 isattached 

10 tot 

[00254JInoneembodimentwhenV 3 isadsscFvadsFvorascFvtheVLdomainofV 3 isattached 

tot 

[00255JTheskilledpersonwillappreciatethatwhenV 1 and/orV2 and/orV3 representsadsFvthe 

multi-specificantibodywillcompriseathirdpolypeptideencodingthecorrespondingfreeVHorVL 

15 domainwhichisnotattachedtoXorYorZ.WhenV 1 andV2 ,V2 andV3 ,orV1 andV2 andV3 are 

adsFvthenthe'Treevariabledomain"(i.e.thedomainlinkedtoviaadisulphidebondtotheremainder 

ofthepolypeptide)willbecommontobothchains.Thuswhilsttheactualvariabledomainfusedor 

linkedviaXorYorZtothepolypeptidemaybedifferentineachpolypeptidechainthefreevariable 

domainspairedtherewithwillgenerallybeidenticaltoeachother.  

someembodimentsqis0,andris1. Insomeembodimentsris1. Insomeembodimentsqis1andr 

is0.Insomeembodimentsqis1andris1. Insomeembodimentssis1. Insomeembodimentssis 

0.Insomeembodimentstis1. Insomeembodimentstis0.Insomeembodimentssis1andtis1.  

Insomeembodimentssis0andtis0.  

25 [00257JInoneembodimentpis1,qis1,ris0,sis0andtis0,andViandV2bothrepresentadsscFv.  

[00258JThusinoneaspectthereisprovidedamulti-specificantibodywhichbindsto1L22andIL13, 

comprisingorconsistingof 

a) apolypeptidechainofformula(Ta): 

VH-CHl-X-Vl.and 

30 b) apolypeptidechainofformula(ha): 

VL-CL-Y-V2; 

20 [00256JInsomeembodimentspis1. Insomeembodimentspis0.Insomeembodimentsqis1. In
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wherein: 

VH representsaheavychainvariabledomaim 

CH1  representsdomain1ofaheavychainconstantregion 

x representsabondorlinker 

5 Y representsabondorlinker 

V1  representsascFvadsscFvoradsFw 

VL representsalightchainvariabledomaiw 

CL representsadomainfromalightchainconstantregionsuchasCkappa; 

V2  representsascFvadsscFvoradsFv; 

10 whereinatleastoneofV 1 orV2 isadsscFvoradsFv.  

1002591Inoneembodimentthepolypeptidechainofformula(Ia)comprisesaproteinAbinding 

domainandthepolypeptidechainofformula(ha)doesnotbindproteinA.  

1002601InsuchembodimentV 2 doesnotbindproteinAi.e.thescFvdsscFvordsFvofV 2 doesnot 

compriseaproteinAbindingdomain.InoneembodimentV 2 ,i.e.thescFvdsscFvordsFvofV 2 , 

15 comprisesaVH1domain.InanotherembodimentV 2 ,i.e.thescFvdsscFvordsFvofV2,comprises 

aVH3domainwhichdoesnotbindproteinA.InoneembodimentV 2 ,i.e.thescFvdsscFvordsFvof 

V2 ,comprisesaVH2domain.InoneembodimentV2,i.e.thescFvdsscFvordsFvofV2,comprises 

aVH4domain.InoneembodimentV 2 ,i.e.thescFvdsscFvordsFvofV 2 ,comprisesaVH5domain.  

InoneembodimentV 2 ,i.e.thescFvdsscFvordsFvofV 2 ,comprisesaVH6domain. Inone 

presentinVHor ~. Inoneembodimentthepolypeptidechainofformula(Ia)comprisesonlyone 

proteinAbindingdomainpresentin ~. Inanotherembodimentthepolypeptidechainofformula(Ia) 

comprisestwoproteinAbindingdomainspresentinVHandV 1 respectively.  

1002611Inanotherembodimentpis0,qis1ris0,sis1,tis1,andV 2 isadsscFv.Thusinone 

25 aspectthereisprovidedamulti-specificantibodywhichbindsto1L22and1L13comprisingor 

consistingof 

a) apolypeptidechainofformula(Tb): 

V~-CH1 -CH2 CH3 ;and 

b) apolypeptidechainofformula(TIb): 

30 VL-CL-Y-V2; 

wherein: 

20 embodimentthepolypeptidechainofformula(Ia)comprisesonlyoneproteinAbindingdomain
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VH rcprcscntsaheavychainvariabledomaim 

CH1  representsdomain1ofaheavychainconstantregiOn' 

CH2  representsdomain2ofaheavychainconstantregion' 

CH3  representsdomain3ofaheavychainconstantregion' 

5 Y representsabondorlinker' 

VL representsalightchainvariabledomain' 

CL representsadomainfromalightchainconstantregionsuchasCkappa; 

V2  representsadsscFv.  

1002621Inoneembodimentthepolypeptidechainofformula(Ib)compnsesaproteinAbinding 

10 domainandthepolypeptidechainofformula(JIb)doesnotbindproteinA.  

1002631InsuchembodimentV 2 doesnotbindproteinAi.e.thedsscFvofV 2 doesnotcomprisea 

proteinAbindingdomain.InoneembodimentV 2 ,i.e.thedsscFvofV 2 ,compnsesaVHldomain.  

InanotherembodimentV 2 ,i.e.thedsscFvofV 2 ,comprisesaVH3domainwhichdoesnotbindprotein 

A.Inoneembodimentthepolypeptidechainofformula(Ib)comprisesonlyoneproteinAbinding 

15 domainpresentinVHorCH 2 -CH3 . Inanotherembodimentthepolypeptidechainofformula(Ib) 

comprisestwoproteinAbindingdomainspresentinVHandCH 2 -CH3 respectively.  

1002641Inanotherembodimentpis0,qis1,ris0,sis1,tis1,andV 2 isadsFv.Thusinoneaspect, 

thereisprovidedamulti-specificantibodywhichbindstoIL22andIL13comprisingorconsistingof 

20 V~-CH1 -CH2 CH3 ;and 

b) apolypeptidechainofformula(TIc): 

VL-CL-Y-V2; 

wherein: 

VH representsaheavychainvariabledomain' 

25 CH1  representsdomain1ofaheavychainconstantregion' 

CH2  representsdomain2ofaheavychainconstantregion' 

CH3  representsdomain3ofaheavychainconstantregion' 

Y representsabondorlinker' 

VL representsalightchainvariabledomain' 

30 CL representsadomainfromalightchainconstantregionsuchasCkappa; 

V2  representsadsFv.  

a) apolypeptidechainofformula(Ic):



41 PC1/EP2021/084402 
wo20221122654 

1002651Inoneembodiment, thepolypeptidechainofformula(Ic)compnsesaproteinAbinding 

domainandthepolypeptidechainofformula(lie)doesnotbindproteinA.  

4 

1002661InsuchembodimentV 2 ,i.e.thedsFvofV 2 ,doesnotbindproteinA.Inoneembodimentthe 
polypeptidechainofformula(Ic)comprisesonlyoneproteinAbindingdomainpresentinVHorCH 2

5 4 Inanotherembodimentthepolypeptidechainofformula(Ic)comprisestwoproteinAbinding 

domainspresentinVHandCH 2 &H3 respectively.  

1002671Inanotherembodimentpis0,qis0,ris1,sis1,tis1,andV 3 isadsscFv.  

1002681Thusinoneaspectthereisprovidedamulti-specificantibodywhichbindstoIL22andIL13 

comprisingorconsistingof 

10 a) apolypeptidechainofformula(Id): 

VH-CH1-CH 2 CH3 ;and 

b) apolypeptidechainofformula(lid): 

v3 -z-VL-CL; 

wherein: 

15 VH representsaheavychainvariabledomaim 

CH1  representsdomain1ofaheavychainconstantregiom 

CH2  representsdomain2ofaheavychainconstantregiOn' 

z representsabondorlinker' 

20 VL representsalightchainvariabledomain' 

CL representsadomainfromalightchainconstantregionsuchasCkappa; 

V3  representsadsscFv.  

4 

1002691Inoneembodimentthepolypeptidechainofformula(Id)compnsesaproteinAbinding 

domainandthepolypeptidechainoffoimula(lid)doesnotbindproteinA.  

25 1002701InsuchembodimentV 3 ,i.e.thedsscFvofV 3 ,doesnotbindproteinA.Inoneembodiment, 

thepolypeptidechainofformula(Id)comprisesonlyoneproteinAbindingdomainpresentinVHor 

4 Inanotherembodimentthepolypeptidechainofformula(Id)comprisestwoproteinA 

bindingdomainspresentinVHandCH 2 -CH3 respectively.  

1002711Inoneembodimentofthemulti-specificantibodyoftheinvention, 

30 VLandVHcompriseanantigenbindingdomainthatbindsto1L22,and 

CH3 representsdomain3ofaheavychainconstantregion'
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V2 comprisesanantigenbindingdomainthatbindstoIL13.  

1002721Inanotherembodimentofthemulti-specificantibodyoftheinvention 

VLandVHcompriseanantigenbindingdomainthatbindsto1L22, 

1comprisesanantigenbindingdomainthatbindstoserumalbuminand 

5 V2 comprisesanantigenbindingdomainthatbindstoIL13 

1002731Table4.Summaryofsequencesof1L22,1L13andalbuminantigen-bindingdomains 

VL and VH V1 SEQIDNO V2 SEQIDNO 

SEQIDNO 

CDR-L1 8 40 22 

CDR-L2 9 41 23 

CDR-L3 10 42 24 

CDR-H1 11 43 25 

CDR-H2 12 44 26 

CDR-H3 13 45 27 

VLFab 14 

VHFab 16 

VLscFv 46 28 

VHscFv 47 29 

VLdsscFv 50 32 

VHdsscFv 51 33 

LCFab 18 

scFv(VH/VLJ 54 36 

dsscFv(VH/VLJ 56 38 

1002741InoneembodimentVLcomprises 

aCDR-L1comprisingSEQID , 

aCDR-L2comprisingSEQID 9 

10 aCDR-L3comprisingSEQIDNO:10 

andVHcompnses 

aCDR-H1comprisingSEQIDNO:11, 

aCDR-H2comprisingSEQIDNO:12,and 

aCDR-H3comprisingSEQIDNO:13.  

15 1002751InoneembodimentV 1 comprises 

alightchainvariableregioncomprising: 

aCDR-L1comprisingSEQIDNO:40, 

HCFab 20
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aCDR-L2comprisingSEQIDNO:41,and 

aCDR-L3comprisingSEQIDNO:420 

andaheavychainvariableregioncomprising: 

aCDR-HlcomprisingSEQIDNO:43, 

5 aCDR-H2comprisingSEQIDNO:44,and 

aCDR-H3comprisingSEQIDNO:45.  

1002761InoneembodimentV 2 comprises 

alightchainvariableregioncomprising: 

aCDR-L1comprisingSEQIDNO:22 

10 aCDR-L2comprisingSEQIDNO:23and 

aCDR-L3comprisingSEQIDNO:240 

andaheavychainvariableregioncomprising: 

aCDR-HlcomprisingSEQIDNO:25, 

aCDR-H2comprisingSEQIDNO:26,and 

15 aCDR-H3comprisingSEQIDNO:27.  

1002771InoneembodimentVLcomprisesthesequencegiveninSEQIDNO:14andVHcomprises 

thesequencegiveninSEQIDNO:16.  

1002781InoneembodimentV 1 comprisesalightchainvariableregioncomprisingthesequencegiven 

inSEQIDNO:46andaheavychainvariableregioncomprisingthesequencegiveninSEQID 0 

20 47.  

1002791InanalternativeembodimentV 1 comprisesalightchainvariableregioncomprisingthe 

SEQIDNO:51.  

1002801Inoneembodimentthelightchainvariableregionandheavychainvariableregionof 1are 

25 connectedbyalinkersaidlinkercomprisingthesequencegiveninSEQIDNO:69.  

1002811InoneembodimentV 1 isascFvcomprisingthesequencegiveninSEQIDNO:54oradsscFv 

composingthesequencegiveninSEQIDNO:56.  

1002821InoneembodimentV 2 comprisesalightchainvariableregioncomprisingthesequencegiven 

inSEQIDNO:28andaheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:29.  
compnsesalightchainvariableregioncomprisingthe 

30 1002831InanalternativeembodimentV 2  0 

sequencegiveninSEQIDNO:28or32andaheavychainvariableregioncomprisingthesequence 

giveninSEQIDNO:29or33.  

sequencegiveninSEQIDNO:50andaheavychainvariableregioncomprisingthesequencegivenin
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1002841InonccmbodimcntthclightchainvariabicrcgionandlicavychainvariabicrcgionofV 2 arc 

connectedbyalinkersaidlinkercomprisingthesequencegiveninSEQIDNO:67.  

1002851InoneembodimentV 2 isascFvcomprisingthesequencegiveninSEQIDNO:36oradsscFv 

comprisingthesequencegiveninSEQIDNO:38.  

5 1002861InoneembodimentXisalinkercomprisingthesequencegiveninSEQIDNO:68.  

1002871InoneembodimentYisalinkercomprisingthesequencegiveninSEQIDNO:66.  

1002881Inoneembodimentthepolypeptidechainofformula(Ia)comprisesthesequencegiveninSEQ 

IDNO:58orSEQIDNO:60.  

1002891Inoneembodimentthepolypeptidechainofformula(Ila)comprisesthesequencegivenin 

10 SEQIDNO:62orSEQIDNO:64.  

1002901Inoneembodimentthepolypeptidechainofformula(Ia)comprisesthesequencegiveninSEQ 

IDNO:60andthepolypeptidechainofformula(Ila)comprisesthesequencegiveninSEQIDNO:64.  

U U format 

1002911Inoneaspecttheinventionprovidesamulti-specificantibodythatbindsto1L22and1L13 

15 comprisingatleasttwopolypeptideseachpolypeptidecomprisingaCH3domain("CH3polypeptide"), 
9 

engineeredwiththeKnobs-in-holestechnology.  
1002921TheKnobs-in-holestechnologyreliesonmodificationsoftheinterfacebetweenthetwoCH3 

domainsoftwoCH3polypeptidese.g.twoheavychainsofanantibody.Abulkyresidueisintroduced 

intotheCH3domainofoneCH3polypeptideandformsaprotuberance("knob")andacavity(or'hole") 

20 isformedinasecondCH3polypeptidethatisabletoaccommodatethisbulkyresidue.Theengineering 

betweenthefirstandthesecondCH3polypeptides.  

1002931"Protuberancesareconstructedbyreplacingsmallaminoacidsidechainsfromtheinterface 

ofthefirstCH3polypeptidewithlargersidechains(e.g.tyrosineortryptophan).Compensatory 

25 cavities"ofidenticalorsimilarsizetotheprotuberancesareoptionallycreatedontheinterfaceofthe 

secondCH3polypeptidebyreplacinglargeaminoacidsidechainswithsmallerones(e.g.alanineor 

threonine).Whereasuitablypositionedanddimensionedprotuberanceorcavityexistsattheinterface 

ofeitherthefirstorsecondCH3polypeptideitisonlynecessarytoengineeracorrespondingcavityor 

protuberancerespectivelyattheadjacentinterface.  

30 1002941TheresultingheterodimericFc-regioncanbefurtherstabilizedbytheintroduction/formation 

ofartificialdisulphidebridges.Non-naturallyoccurringdisulphidebondsareconstructedbyreplacing 

onthefirstCH3polypeptideanaturallyoccumngaminoacidwithafreethiol-containingresiduesuch 

ascysteinesuchthatthefreethiolinteractswithanotherfreethiol-containingresidueonthesecond 

CH3polypeptidesuchthatadisulfidebondisformedbetweenthefirstandsecondCH3polypeptides.  

ofknobandholemutationsattheinterfaceofthetwoCH3polypeptidesthuspromoteinteraction
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1002951Thcfollowingsubstitutionsresultinginappropriatelyspacedapartcysteineresiduesforthe 

formationofnewintra-chaindisulphidebondsintheindividualheavychainsofanFc-regionofanIgO 

antibodyofsubclassIgOlhavebeenfoundtoincreaseheterodimerformation:Y349Cinonechainand 

S354CintheotherY349CinonechainandE356CintheotherY349CinonechainandE357Cinthe 

5 otherL35iCinonechainandS354CintheotherT394CinonechainandE397Cintheotheror 

D399CinonechainandK392Cintheother(numberingoftheresiduesaccordingtotheKabatEU 

indexnumberingsystem).  

1002961InoneembodimenttheCH3polypeptideisaheavychainofanantibody.Inoneembodiment, 

themulti-specificantibodyisabispecificfull-lengthimmunoglobulin(Ig),e.g.anIgOcomprisingtwo 

10 heavychainswhereintheCH3domainofatleastoneofthetwoheavychainsisengineeredwiththe 

Knobs-in-holestechnologyandwhereineachheavychainispairedwithalightchaintoformanantigen 

bindingdomain.Insuchembodimenteachantigenbindingdomainformedbyapairofheavyandlight 

chainbindstoaseparateepitopeonthesameordifferentantigen.Theheavychainengineeredto 

introduceaknobmaybetermedthe'tnobchain. Theheavychainengineeredtointroducethe 

15 complementaryholemaybetermedthe"holechain".  

1002971Inoneaspectthemulti-specificantibodyofthepresentinventioncomprisesoneofthe 

combinationsofknobsandholesmutations(substitutions)asdescribedinTable5(numberingofthe 

residuesaccordingtotheEUindexnumberingsystem).Alternativelyaknobandaholemutationcan 

beintroducedtooneheavychainandacomplementaryknobandholemutationcanbeintroducedin 

20 thesecondheavychain.  

1002981Table5.Exemplaryknobsandholesmutations(substitutions).Thenumberingisaccording 

toEU.  

T366W T366SL368AY407V 

T366WS354C T366SL368AY407VY349C 

T366WY349C T366SL368AY407VE356C 

T366Y Y407T 

T366W Y407A 

T394W F405A 

F405W T394S 

T366Y Y407T 

1002991Inoneembodimenttheantibodyforuseinthepresentinventioncomprisestheknob 

substitutionsT366WandY349Cintheheavychain(i.e.theknobchain)andtheholesubstitutions 

25 T366SL368AY407VandE356Cinthesecondheavychain(i.e.theholechain).  

1003001Mutationsmaybeintroducedintotheconstantdomainofaheavychainorlightchainby 

methodswellknownintheartforexamplebysite-directedmutagenesis.  

Knob Hole
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1003011InonccmbodimcntIliclightchainsofthcmulti-spccificantibodyarcidenticaltoeachother 

andafirstheavychainandafirstlightchainformabindingdomainthatbindstoafirstantigenand 

thesecondheavychainandthesecondlightchainformabindingdomainthatbindstoadifferent 

antigen.Insuchembodimentahostcellmaybeco-transfectedwithoneormorevectorscomprising 

5 thenucleicacidscodingfortheholeheavychaintheknobheavychainandthecommonlightchain.  

Methodsofpreparingabispecificantibodycomprisingtwocommonlightchainshavebeendescribed 

forexampleinUS9409989.  

1003021Inanotherembodimentthemulti-specificantibodyengineeredwiththeKnobs-in-holes 

technologycomprisestwolightchainsthataredifferent.  

10 1003031MethodsofpreparingabispecificantibodyengineeredwiththeKnobs-in-holestechnology 

comprisingtwoantibodyheavychainsandtwodifferentlightchainseachheavychainpairingwitha 

lightchaintoformadistinctantigenbindingdomainhavebeendescribedforexampleinWO11133886, 

W02013/055958andW02015/171822.  

1003041Morespecificallythepresentinventionprovidesamulti-specificantibodywhichbindsto1L22 

15 and1L13comprisingorconsistingof 

a) apolypeptidechainofformula(III): 

VH1 -CH1 -CH2 -CH3 .  

b) apolypeptidechainofformula(IV): 

VL1-CL; 

20 c) apolypeptidechainofformula(V): 

VH2 -CH1 -CH2 -CH3 .and 

VL2-CL; 

wherein: 

25 VH1 andVH2  representaheavychainvariabledomain 

CH1  representsdomain1ofaheavychainconstantregion 

CH2  representsdomain2ofaheavychainconstantregion 

CH3  representsdomain3ofaheavychainconstantregion 

VL1 andVL1  representalightchainvariabledomaiw 

30 CL representsadomainfromalightchainconstantregionsuchas 

Ckappa; 

andwhereinVH 1 andVL1 comprisethe1L22-bindingdomainandVH 2 andVL2 comprisethe1L13

bindingdomainandwhereinCH 3 domainsofthepolypeptidesofFormulaIIIandVcompriseoneor 

moresubstitutionslistedinTable5.  

d) apolypeptidechainofformula(VI):
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1003051Inoneembodimenttheantibodyofthepresentinventioncomprisestheknobsubstitutions 

T366Wintheheavychain(i.e.polypeptideofFormulaIIIorV)andtheholesubstitutionsT366S, 

L368AY407Vinthesecondheavychain(i.e.polypeptideofFormulaVorIIIrespectively).  

1003061Inoneembodiment, comprises 

5 aCDR-L1comprisingSEQIDN&8 

N&9and 
aCDR-L2comprisingSEQID .  
aCDR-L3comprisingSEQIDNO:10 

andVH1 comprises 

aCDR-H1comprisingSEQIDNO:11 

10 aCDR-H2comprisingSEQIDNO:12,and 

aCDR-H3comprisingSEQIDNO:13.  

1003071InoneembodimentVL 2 comprises 

aCDR-L1comprisingSEQIDNO:22 

aCDR-L2comprisingSEQIDNO:23and 

15 aCDR-L3comprisingSEQIDNO:24 

andVH2 comprises 

aCDR-H1comprisingSEQIDNO:25 

aCDR-H2comprisingSEQIDNO:26,and 

aCDR-H3comprisingSEQIDNO:27.  

20 1003081Inoneembodimentthepolypeptidechainofformula(III)comprisesthesequencegivenin 

SEQIDNO:144,thepolypeptidechainofformula(IV)comprisesthesequencegiveninSEQID 

polypeptidechainofformula(VI)compnsesthesequencegiveninSEQIDNO:148.  

1003091Inoneembodimentthepolypeptidechainofformula(III)comprisesthesequencegivenin 

25 SEQIDNO:146,thepolypeptidechainofformula(IV)comprisesthesequencegiveninSEQID 

NO:142,thepolypeptidechainofformula(V)compnsesthesequencegiveninSEQIDNO:150,the 

polypeptidechainofformula(VI)compnsesthesequencegiveninSEQIDNO:148.  

NO:142,thepolypeptidechainofformula(V)compnsesthesequencegiveninSEQIDNO:152,the
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Functionalpropertiesoftheantibodies 

1003101Amulti-spccificantibodyaccordingtothepresentinventioncomprisesatleasttwoantigen 

bindingdomaindomainswhereinoneantigenbindingdomainthatbindsto1L13andthesecond 

antigen-bindingdomainthatbindsto1L22.Morespecificallysuchmulti-specificantibodyiscapable 

5 ofbindingtohumanandcynomolgus1L22andIL13.  

1003111Acompositionaccordingtothepresentinventioncompnsesanantibodythatcomprisesan 

antigen-bindingdomainthatbindsto1L22andanantibodythatcomprisesanantigenbinding-domain 

thatbindstoIL13. Morespecificallytheantigen-bindingdomainthatbindsto1L22iscapableof 

bindinghumanandcynomolgus1L22andtheantigen-bindingdomainthatbindstoIL13iscapableof 

10 bindinghumanandcynomolgus1L13.  

1003121The1L13-bindingdomainmay: 

1. bindto1L13andpreventbindingofJLl3Rcx1andasaresultalsoblocksubsequent 

interactionwithJL4Ror 
44 

11. bindtoIL13insuchawaythatallowsbindingtoIL13Ra1butpreventsrecruitmentof 

15 JL4Rintothecomplex.  

1003131The1L22-bindingdomainmay: 
4 

1. bindto1L22andprevent1L22bindingto1L22R1'I4 or 
44 

114 bindto1L22butallow1L22R1bindingto1L22.  

1003141Preferablytheantibodiesarespecificfortheirantigens.  

20 1003151Thepropertiesdescribedhereinrelationtoantigen-bindingdomainsalsoapplytoantibodies, 

1003161Theantibodiesofthepresentinventionareneutralizingantibodies.  

1003171Preferablythe1L22-bindingdomainisneutralizingoneormore1L22activities.Inparticular 

the1L22-bindingdomainiscapableofneutralizing1L22bindingto1L22receptor1(1L22R1).The1L22

25 bindingdomainbindsto1L22andinhibits1L22bindingto1L22bindingprotein(1L22RA2orIL22BP).  

Preferablythe1L22-bindingdomainiscapableofneutralizing1L22bindingto1L22receptor1 

(1L22R1)and1L22bindingprotein(L22RA2).  

1003181The1L22-bindingdomainbindstothesameregionon1L22as . Inoneparticular 

embodimentofthe1L22-bindingdomainthepresentinventionprovidesan1L22-bindingdomainthat 

30 bindstoaregionon1L22suchthatthebindingstericallyblockstheinteractionbetween1L22and 

4 

1003191Inoneembodimentthe1L22-bindingdomainaccordingtothepresentinventionbindsto1L22 

thatisnotboundto1L22bindingprotein('Tree1L22").Inanotherembodimentthe1L22-binding 

domainbindsto1L22andprevents1L22frombindingto1L22bindingprotein.  

includingmulti-specificantibodiesthatcontainthosedomains.
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1003201Preferablythe1L13-bindingdomainisneutralizingoneormoreof1L13activities.The1L13

bindingdomainalsoinhibits1L13interactionwith1L13R-alphaland1L13R-alpha2.TheIL13-binding 

domainbindstoIL13andpreventsbindingofIL13Ra1andasaresultalsoblocksIL-4Rfrombinding.  

Inoneexamplethe1L13-bindingdomainbindsto1L13andblocks1L13interactionwith1L13R-alphal 

5 and/or1L13R-alpha2.Inhibitionof1L13bindingto1L13R-alphalpreventstheformationofthe 

1L13/JL13R-alphal/JL4R-alphareceptorcomplex.Inoneexamplethe1L13-bindingdomainallows 

thebindingofIL13toIL13R-alphalbutblocksthebindingofJL4R-alphasopreventingtheformation 

ofthereceptorcomplex.  

1003211Inoneembodiment,1L22-bindingdomainhasastrongerbindingaffinityfor1L22comparedto 

10 1L22R1. Thisischaracterizedbyaconstantofdissociation(KD)atleast10-foldhigherfor1L22than 

for1L22R1orIL22BP.SpecificallysuchismeasuredusingBIACoretechnique.  

10032211L22-bindingdomainbindsto1L22withsufficientaffinityandspecificity.Incertain 

embodimentsthe1L22-bindingdomainbindstohuman1L22withaKDofaboutanyoneof1gM,100 

nM,50nM,,40nM,,30nM,2OnM 10nM5nM,1nM,0.5nM0.1nM,0.05nMor0.001nM(e.g.  

15 io~Morlesse.g.fromio~Mtoio'~Me.g.,fromio~Mtoio'~M),includinganyrangeinbetween 

thesevalues.Inoneembodimentthe1L22-bindingdomainaccordingtothepresentinventionbindsto 

human1L22withaKDoflessthan100pM.  

1003231Incertainembodimentsthe1L22-bindingdomainbindstocynomolgus1L22withaKDof 
aboutanyoneofl~M,100nM,50nM,,40nM,,30nM,2OnM,,10nM,5nM,1nM,0.5nM,0.1nM 

20 0.05nMor0.001nM(e.g.io~Morlesse.g.fromio~Mtoio' 3 Me.g.,fromio 9 Mtoio'3 M), 

includinganyrangeinbetweenthesevalues.Inoneembodimentthe1L22-bindingdomainbindsto 

1003241Incertainembodimentsthe1L13-bindingdomainbindstohuman1L13withaKDofaboutany 
oneoflNiM,100nM, 50nM40nM,,30nM,20nM,,10nM,5nM,1nM,0.5nM,0.lnM,0.05nMor 

25 0.001nM(e.g.io~Morlesse.g.fromio~Mtoio' 3 Me.g.,fromio 9 Mtoio'3 M),includingany 

rangeinbetweenthesevalues.Inoneembodimentthe1L13-bindingdomainaccordingtothepresent 

inventionbindstohumanIL13withaKDoflessthan100pM.  

1003251Incertainembodimentsthe1L13-bindingdomainbindstocynomolgus1L13withaKDof 
aboutanyoneoflpM,100nM,50nM,,40nM,,30nM,20nM 10nM,5nM,1nM,0.5nM,0.lnM 

30 0.05nMor0.001nM(e.g.108Morlesse.g.from108Mto10'sMe.g.,from10~Mto10'sM), 

includinganyrangeinbetweenthesevalues.Inoneembodimentthe1L13-bindingdomainbindsto 

cynomolgus1L13withaKDoflessthan250pM.  

1003261ItwillbeappreciatedbytheskilledpersonthatKDvaluemaydifferdependingontheformat 
andoverallstructureoftheantibody.ForexampletheKDofanantigen-bindingdomainmightdiffer 

35 inthecontextofthemulti-specificantibodies 

cynomolgus1L22withaKDoflessthan1OOpM.
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1003271Thcmulti-specificantibodyandthecompositionsofthepresentinventionisalsocapableof 

inhibitingILlOreleaseincells.  

1003281AsdemonstratedbytheExamplesthe1L22-bindingdomainiscapableofinhibiting1L22

mediatedkeratinocyteproliferationanddifferentiation.  

5 1003291Themulti-specificantibodiesofthepresentinventionshowdoseddependentinhibitionofJLl3 

biomarker(eotaxin-3)and1L22dependentbiomarker(S100A7).  

1003301Themulti-specificantibodiesofthepresentinventionarecapableofsimultaneousbindingto 

eitherhumanorcynomolgus1L22and1L13. Inoneembodimentthemulti-specificantibodycomprises 

anadditionalantigen-bindingdomainthatbindstoalbuminandiscapableofsimultaneouslybinding 

10 eitherhumanorcynomolgus1L22,1L13andalbumin.  

1003311Consequentlythemulti-specificantibodiesofthepresentinventionactinasimilarwayasa 

compositioncomprisinganantibodythatbindsto1L13andanantibodythatbindsto1L22.  

1003321Theaffinityofanantibodyaswellastheextenttowhichanantibodyinhibitsbindingcanbe 

determinedbytheskilledpersonusingconventionaltechniquesforexamplethosedescribedby 

15 Scatchardeta!.(Ann.KY.Acad.Sci.51:660-672(1949))orbysurfaceplasmonresonance(SPR)using 

systemssuchasBlAcore.Forsurfaceplasmonresonancetargetmoleculesareimmobilizedonasolid 

phaseandexposedtoligandsinamobilephaserunningalongaflowcell.Ifligandbindingtothe 

immobilizedtargetoccursthelocalrefractiveindexchangesleadingtoachangeinSPRanglewhich 

canbemonitoredinrealtimebydetectingchangesintheintensityofthereflectedlight.Theratesof 

20 changeoftheSPElLsignalcanbeanalyzedtoyieldapparentrateconstantsfortheassociationand 

dissociationphasesofthebindingreaction.Theratioofthesevaluesgivestheapparentequilibrium 

Epitopesandantibodiesbindingtothesameepitope 

1003331Antibodiesmaycompeteforbindingto1L22and/or1L13withorbindtothesameepitopeas, 

25 thosedefinedaboveintermsoflight-chainheavy-chainlightchainvariableregion(LCVR),heavy 

chainvariableregion(HCVR)orCDRsequences.  

1003341Antibodiesmaycompeteforbindingto1L22withorbindtothesameepitopeasamulti

specificantibodywhichcompnsesaCDR-L1/CDR-L2/CDR-L3/CDR-H1/CDR-H2/CDR-H3sequence 

combinationofSEQIDNOs:8/9/10/11/12/13.  

30 1003351Antibodiesmaycompeteforbindingto1L13withorbindtothesameepitopeaamulti

specificantibodywhichcompnsesaCDR-L1/CDR-L2/CDR-L3/CDR-H1/CDR-H2/CDR-H3sequence 

combinationofSEQIDNOs:22/23/24/25/26/27.  

constant(affinity)(seee.g.,Wolffeta4CancerRes.53:2560-65(1993)).
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1003361Antibodicsmaycompeicforbindingtoscramalbuminwithorbindtothesameepitopeasa 

multi-specificantibodywhichcomprisesaCDR-L1/CDR-L2/CDR-L3/CDR-H1/CDR-H2/CDR-H3 

sequencecombinationofSEQIDNOs:40/41/42/43/44/45.  

1003371Anantibodymaycompeteforbindingto1L22withorbindtothesameepitopeasamulti

5 specificantibodywhichcomprisesaLCVRandHCVRsequencepairofSEQIDNOs:14/16or76/78.  

Anantibodymaycompeteforbindingto1L22withorbindtothesameepitopeasaFabcomprisinga 

lightchaincomprisingthesequencegiveninSEQIDNO:18andaheavychaincomprisingthesequence 

giveninSEQIDNO:20.  

1003381Thusinoneembodimenta1L22-bindingdomainbindstoanepitopeon1L22,saidepitope 

10 comprisingoneormoreresiduesofthepolypeptideVRLJGEKLFHGVSM(SEQIDNO:155) 

correspondingtoresidues72-85oftheamino-acidsequenceof1L22definedbySEQIDNO:1. More 

specificallyanantibodybindstoatleast1,atleast2,atleast3,atleast5,atleast8,atleast10,orallof 

residuesselectedfromtheresidues72-85oftheamino-acidsequenceof1L22definedbySEQIDNO.  

1. Moreparticularlythe1L22-bindingdomainbindstothepolypeptideVRLJGEKLFHGVSM(SEQ 

15 IDNO:155)correspondingtoresidues72-85oftheamino-acidsequenceof1L22definedbySEQID 

NO:1.  

1003391Inoneembodimentthe1L22-bindingdomainbindstoanepitopeon1L22,saidepitope 

comprisingatleast1,atleast2,atleast3,atleast5,atleast8,atleast10,orallofresiduesselected 

fromthelistconsistingofGln4S,01u77,Phe8OHis8l,01y82,Val835er84,Met85,Arg88,Leul69, 

20 Metl72,5er173,Argl75,Asnl76and11e179ofhuman1L22(SEQIDNO:1)asdeterminedatlessthan 

4Acontactdistance. Morespecificallythe1L22-bindingdomainbindstoanepitopeon1L22,said 

selectedfromthelistconsistingofLys44,Phe47,01n48,11e75,01y76,01u77,Phe8OHisSi,01y82, 

Val83,5er84,Met85,5er86,Arg88,Leul69,Metl72,5er173,Argl75,Asnl76and11e179ofhuman 

25 1L22(SEQIDNO:1)asdeterminedatthedistanceoflessthansAcontactdistancebetweenthe 

antibodyand1L22.  

1003401Inparticularanantibodymaycompeteforbindingto1L22withorbindtothesameepitope 

asanantibodywhichcomprisestheresiduesoftheheavyandlightchainslistedintables6or7below.  

MoreparticularlyanantibodycompnsesCDR-H3sequencecomprisingresiduesdefinedintable7, 

30 preferablyandbindstoanepitopeon1L22asdefinedabove. Morespecificallyanantibodyofthe 

inventioncomprisesCDR-H1,CDR-H2andCDR-H3residuesasdefinedinthetables6or7andbinds 

toanepitopeon1L22asdefinedabove.  

epitopecomprisingatleast1,atleast2,atleast3,atleast5,atleast8,atleast10,orallofresidues
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1003411Table6.Aminoacidsofthelightandheavychainsofthe1L22-bindingdomainofthe 
presentinvention(1104flinvolvedininteractionswith1L22whichhave<4Acontactdistance 
betweentheantibodyand1L22.ThepositionsofilicresiduescorrespondtoSEQIDNO:14forthe 
lightchainandSEQIDNO16fortheheavychain(sequentialnumbering) 

light chain heavy chain 
Tyr3O(CDR1) Ser31(CDR1) 
Thr31(CDR1) Tyr32(CDR1) 
Asn32(CDRi) Ala33(CDR1) 
Trp5O(CDL?) Asp52(CDR2) 
Tyr93(CDR3) 11e53(CDR2 

Arg99(CDR3) 
PhelOG(CDR3) 
VallOl(CDR3) 
GlylO2(CDR3) 
VallO3(CDR3) 
AsplO4(CDR3) 

5 1003421Table7.Aminoacidsofthelightandheavychainsofthe1L22-bindingdomainofthe 
presentinvention(11041)involvedininteractionswith1L22whichhave<5Acontactdistance 
betweentheantibodyand1L22.ThepositionsoftheresiduescorrespondtoSEQIDNO:14forthe 
lightchainandSEQIDNO16fortheheavychain(sequentialnumbering).  

light chain heavy chain 
Tyr3O(CDR1) Ser3O(CDR1) 
Thr31(CDR1) Ser31(CDR1) 
Asn32(CDR1) Tyr32(CDR1) 
Trp5O(CDL?) Ala33(CDR1) 
Tyr93(CDR3) 11e50(CDL?) 
Gly94(CDR3) Asp52(CDL?) 
TyrlOl(CDR3) 11e53(CDL? 

Glu54(CDL?) 
Tyr5S(CDL?) 
Arg97(CDR3) 

Arg99(CDR3) 
PhelOG(CDR3) 
VallOl(CDR3) 
01y102(CDR3) 
VallO3(CDR3) 

___________________________AsplO4 (CDR3) 

1003431Moreparticularlyamulti-specificantibodyofthepresentinventionbindstoanepitopeon 

10 human1L22asdefinedaboveandwhereinsaidantibodypreventsbindingof1L22to1L22R1and 

1L22RA2.Morespecificallythelightchainoftheantibodystericallypreventsbindingof1L22R1to 

1L22.  

1003441Theepitopecanbeidentifiedbyanysuitablebindingsitemappingmethodknownintheartin 

combinationwithanyoneoftheantibodiesprovidedbythepresentinvention. Examplesofsuch 

15 methodsincludescreeningpeptidesofvaryinglengthsderivedfromfulllengthtargetproteinforbinding 

totheantibodyofthepresentinventionandidentifyafragmentthatcanspecificallybindtotheantibody 

containingthesequenceoftheepitoperecognizedbytheantibody. Targetpeptidesmaybeproduced 

synthetically.Peptidesthatbindtheantibodycanbeidentifiedbyforexamplemassspectrometnc 

Asp9S(CDR3)
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analysis.InanothcrcxamplcNMRspcctroscopyorX-raycrystallographycanbcuscdtoidcntifyIlic 

epitopeboundbyanantibodyofthepresentinvention.Typicallywhentheepitopedeterminationis 

performedbyX-raycrystallographyaminoacidresiduesoftheantigenwithin4kfromCDRsare 

consideredtobeaminoacidresiduespartoftheepitope.Onceidentifiedtheepitopemayservefor 

5 preparingfragmentswhichbindanantibodyofthepresentinventionandifrequiredusedasan 

immunogentoobtainadditionalantibodieswhichbindthesameepitope.  

1003451InoneembodimenttheepitopeofantibodyisdeterminedbyX-raycrystallography.  

1003461Onecaneasilydeterminewhetheranantibodybindstothesameepitopeasorcompetesfor 

bindingwithareferenceantibodybyusingroutinemethodsknownintheart. Forexampleto 

10 determineifatestantibodybindstothesameepitopeasareferenceantibodyoftheinventionthe 

referenceantibodyisallowedtobindtoaproteinorpeptideundersaturatingconditions.Nextthe 

abilityofatestantibodytobindtotheproteinorpeptideisassessed.Jfthetestantibodyisabletobind 

totheproteinorpeptidefollowingsaturationbindingwiththereferenceantibodyitcanbeconcluded 

thatthetestantibodybindstoadifferentepitopetanthereferenceantibody.Ontheotherhandifthe 

15 testantibodyisnotabletobindtoproteinorpeptidefollowingsaturationbindingwiththereference 

antibodythenthetestantibodymaybindtothesameepitopeastheepitopeboundbythereference 

antibodyoftheinventionorthereferenceantibodycausesaconformationchangeintheantigenand 

hencepreventingthebindingofthetestantibody.  

1003471Todetermineifanantibodycompetesforbindingwitareferenceantibodytheabove

20 describedbindingmethodologyisperformedintwodifferentexperimentalsetups.Inafirstsetupte 

referenceantibodyisallowedtobindtotheantigenundersaturatingconditionsfollowedbyassessment 

ofbindingofthetestantibodytotheantigen.Inasecondsetuptetestantibodyisallowedtobindto 

teprotein/peptide.Ifinbotexperimentalsetupsonlythefirst(saturating)antibodyiscapableof 

25 bindingtotheprotein/peptidethenitisconcludedthatthetestantibodyandtereferenceantibody 

competeforbindingtotheantigen. Aswillbeappreciatedbytheskilledpersonanantibodythat 

competesforbindingwitareferenceantibodymaynotnecessarilybindtotheidenticalepitopeasthe 

referenceantibodybutmaystericallyblockbindingoftereferenceantibodybybindinganoverlapping 

oradjacentepitopeorcauseaconformationalchangeleadingtothelackofbinding.  

30 1003481Twoantibodiesbindtothesameoroverlappingepitopeifeachcompetitivelyinhibits(blocks) 

bindingofteothertotheantigen. Twoantibodieshaveoverlappingepitopesifsomeaminoacid 

mutationsthatreduceoreliminatebindingofoneantibodyreduceoreliminatebindingoftheoter.  

1003491Alternativelytwoantibodieshavethesameepitopeifessentiallyallaminoacidmutationsin 

teantigentatreduceoreliminatebindingofoneantibodyreduceoreliminatebindingofteother.  

35 1003501Additionalroutineexperimentation(e.g.,peptidemutationandbindinganalyses)canthenbe 

carriedouttoconfirmwhethertheobservedlackofbindingoftetestantibodyisinfactduetobinding 

teantigenundersaturatingconditionsfollowedbyassessmentofbindingoftereferenceantibodyto
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tothcsamcpartofiheantigcnasthcreferenecantibodyorifstoneblocking(oranotherphcnomcnon) 

isresponsibleforthelackofobservedbinding.ExperimentsofthissortcanbeperformedusingELISA 

HAsurfaceplasmonresonanceflowcytometryoranyotherquantitativeorqualitativeantibody

bindingassayavailableintheart.  

5 Antibodyvariants 

1003511Incertainembodimentsantibodyvariantshavingoneormoreaminoacidsubstitutions, 

insertionsand/ordeletionsareprovided.Sitesofinterestforsubstitutionalmutagenesisincludethe 

CDRsandFRs.Aminoacidsubstitutionsmaybeintroducedintoanantibodyofinterestandtheproducts 

screenedforadesiredactivitye.g.,retained/improvedantigenbindingdecreasedimmunogenicityor 

10 improvedADCCorCDC.  

1003521Incertainembodimentsaminoacidsequencevariantsoftheantibodiesdescribedhereinare 

contemplated.Forexampleitmaybedesirabletoimprovethebindingaffinityand/orotherbiological 

propertiesoftheantibody.Aminoacidsequencevariantsoftheantibodymaybepreparedby 

introducingappropnatemodificationsintothenucleotidesequenceencodingtheproteinorbypeptide 

15 synthesis.Suchmodificationsincludeforexampledeletionsfromand/orinsertionsintoand/or 

substitutionsofresidueswithintheaminoacidsequences(suchasinoneormoreCDRsand/or 

frameworksequencesorinaVHand/oraVLdomain)oftheantibody.Anycombinationofdeletion 

insertionandsubstitutioncanbemadetoarriveatthefinalconstructprovidedthatthefinalconstruct 

possessesthedesiredcharacteristics.  

20 1003531IncertainembodimentsofthevariantVHandVLsequencesprovidedhereineachHVReither 

isunalteredorcontainsnomorethanonetwoorthreeaminoacidsubstitutions.  

1003541Itwillbeappreciatedthatoneormoreaminoacidsubstitutionsadditionsand/ordeletionsmay 

bemadetotheCDRsofthe1L22-bindingdomainprovidedbythepresentinventionwithout 

25 significantlyalteringtheabilityoftheantibodytobindto1L22andtoattenuate1L22activity.The 

effectofanyaminoacidsubstitutionsadditionsand/ordeletionscanbereadilytestedbyoneskilledin 

theartforexamplebyusingthemethodsdescribedhereinparticularlythoseillustratedinthe 

Examplestodetermine1L22bindingandinhibitionofthe1L22interactionswithitsreceptor1L22R1 

and1L22bindingprotein.  

30 1003551ConsequentlyincertainembodimentsofthevariantVHandVLsequencesof1L22-binding 

domaineachCDReithercontainsnomorethanonetwoorthreeaminoacidsubstitutionswherein 

suchamino-acidsubstitutionsareconservativeandwhereinthe1L22-bindingdomainretainsitsbinding 

propertiesto1L22andblocks1L22bindingto1L22R1and1L22bindingprotein.  

1003561Accordinglyinoneembodimentthe-1L22-bindingdomaincompnsesCDRsasdefinedbythe 

35 sequencesgiveninSEQIDNO:8/9/10/11/12/13inwhichoneormoreaminoacidsinoneormoreof 

1L22-bindingdomainvariants
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thcCDRshasbccnsubstitutedwithanotheraminoacidforexampleasimilaraminoacidasdefined 

hereinbelow.  

1003571Inoneembodimentthe-1L22-bindingdomaincompriseslightchainvariabledomainwhich 

comprisesasequencewhichhasatleast70%,80%,90%,91%,92%,93%94%,95%96%,97O~ 98% 

5 or990~identityorsimilaritytothesequencegiveninSEQIDNO:14andheavychainvariabledomain 

whichcomprisesasequencewhichhasatleast700~ 800~900o,9500or9800identityorsimilarityto 

thesequencegiveninSEQIDNO:16.  

1003581InembodimentsoneormoreaminoacidsubstitutionsinoneormoreCDRSreplacesafree 

CysteineresidueormodifiesapotentialAsparaginedeamidationsite.Inembodimentsoneormore 

10 aminoacidsubstitutionsinoneormoreCDRsmodifiesapotentialAsparticacidisomerizationsite.In 

embodimentsoneormoreaminoacidsubstitutionsinoneormoreCDRsremovesapotentialDP 

hydrolysissite. InembodimentsoftheIL22-bindingdomainoneormoreaminoacidsubstitutionsin 

oneormoreCDRSreplacesafreeCysteineresidueormodifiesapotentialAsparaginedeamidationsite.  

InembodimentsoneormoreaminoacidsubstitutionsinoneormoreCDRsmodifiesapotential 

15 Asparticacidisomerizationsite.Inembodimentsofthe1L22-bindingdomainoneormoreaminoacid 

substitutionsinoneormoreCDRsremovesapotentialDPhydrolysissite.  

1003591InembodimentswithreferencetoCDR-L3(SEQIDNO:10)thesubstitutionsareC91Sor 

lv.N95W596KoracombinationthereofwithreferencetoCDR-H2(SEQIDNO:12),the 

substitutionsareD54EOSSAoracombinationthereotwithreferencetoCDR-H3(SEQIDNO:13), 

20 thesubstitutionsisD1O7Eoracombinationoftherecitedsubstitutionswhereinthepositionswithin 

thelightchainareaccordingtoSEQIDNO:14andthepositionswithintheheavychainareaccording 

1003601Inoneembodimentanantibodyofthepresentinventioncomprisesalightchainvariableregion 

andaheavychainvariableregionwhereinthelightchainvariableregioncomprisesthesequencegiven 

25 inSEQIDNO:14whereinoneormoreresiduesatthepositions91, 95and/or96havebeensubstituted 

byanotheramino-aci&andtheheavychainvariableregioncomprisesthesequencegiveninSEQID 

NO:16whereinoneormoreresiduesatthepositions54,55,and/or107havebeensubstitutedby 

anotheramino-acid.  

1003611Insomeembodiments,1L22-bindingdomainisaFabcomprisingalightchaincomprisinga 

3Q sequencewhichhasatleast700o,800o 900~ 910o 920o 930~ 940~ 950~ 960o 970o, 980oor990o 

identityorsimilaritytothesequencegiveninSEQIDNO:18and/oraheavychaincomprisinga 

sequencewhichhasatleast700o,800o 900~ 910o 920o 930~ 940~ 950o 960o 970o, 980oor990o 

identityorsimilaritytothesequencegiveninSEQIDNO:20.  

1003621Insomeembodimentsthe1L22-bindingdomaincomprisesCDR-L1/CDR-L2/CDR-L3/CDR
35 H1/CDR-H2/CDR-H3sequencescomprisingSEQIDNOs:8/9/10/11/12/13respectivelyandthe 

toSEQIDNO:16.
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rcmaindcrofthclightchainandhcavychainvariabicregionshaveatleast700 800 900o,910 920o, 

930o 940o 950o 96o,97o,980oor990oidentityorsimilaritytoSEQIDNO:14and16respectively.  

IL]3-bindingdomainvariants 

1003631Itwillbealsoappreciatedthatoneormoreaminoacidsubstitutionsadditionsand/ordeletions 

5 maybemadetotheCDRsofthe1L13-bindingdomainprovidedbythepresentinventionwithout 

significantlyalteringtheabilityoftheantibodytobindto1L13andtoneutralize1L13activity.The 

effectofanyaminoacidsubstitutionsadditionsand/ordeletionscanbereadilytestedbyoneskilledin 

thearttodetermine1L13bindingto1L13R-alphalandJL13R-alpha2.  

1003641ConsequentlyincertainembodimentsofthevariantVHandVLsequencesofIL13-binding 

10 domaineachCDReithercontainsnomorethanonetwoorthreeaminoacidsubstitutionswherein 

suchamino-acidsubstitutionsareconservativeandwhereinthe1L13-bindingdomainretainsitsbinding 

propertiesto1L13andblocks1L13bindingto1L13R-alphaland1L13R-alpha2,andpreventsbinding 

ofIL13Rct1andblocksIL-4Rfrombinding.  

1003651Accordinglyinoneembodimentthe-1L13-bindingdomaincompnsesCDRsasdefinedbythe 

15 sequencesgiveninSEQIDNO:22/23/24/25/26/27inwhichoneormoreaminoacidsinoneormore 

oftheCDRshasbeensubstitutedwithanotheraminoacidforexampleasimilaraminoacidasdefined 

hereinbelow.  

1003661Insomeembodiments,1L13-bindingdomaincomprisesalightchainvariableregion 
0 0 0 comprisingasequencewhichhasatleast700o,80o,900o,9l0o,92o,930o 940o 95o,960o,970o 

20 980oor990o identityorsimilaritytothesequencegiveninSEQIDNO:28and/oraheavychain 

variableregioncomprisingasequencewhichhasatleast700~3~30~ 900o910o920~ 930o,940o,950o 

960o,970~ 980oor99oidentityorsimilaritytothesequencegiveninSEQIDNO:29.  

1003671Insomeembodiments,1L13-bindingdomaincomprisesalightchainvariableregion 
0 0 0 composingasequencewhichhasatleast 7 0 0 o,80o,9 0 0 o,9l0o,92o,9 3 0 o9 4 0 o95o,960o,9 7 0 o 

25 980oor990o identityorsimilaritytothesequencegiveninSEQIDNO:32and/oraheavychain 

variableregioncomprisingasequencewhichhasatleast700~3~30~ 900o910o920~ 930o,940o 950o 

0 960o,970~ 980oor99oidentityorsimilaritytothesequencegiveninSEQIDNO:33.  

1003681Insomeembodiments,1L13bindingdomainisascFvcomprisingasequencewhichhasatleast 
0 0 0 0 700o,800o,90o,91o,920o,930~ 94o,950~ 960o 97o,980oor990o identityorsimilaritytothe 

30 sequencegiveninSEQIDNO:36oradsscFvcomprisingasequencewhichhasatleast700o,8000, 
0 0 0 0 

900o,910o,920o,930,94o,950o 960o,970o 98oor99oidentityorsimilaritytothesequencegiven 
inSEQIDNO:38.  

1003691Insomeembodiments, theIL13-bindingdomaincomprisesCDR-L1/CDR-L2/CDR-L3/CDR

H1/CDR-H2/CDR-H3sequencescomprisingSEQIDNOs:22/23/24/25/26/27respectivelyandthe 

0
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rcmaindcrofthclightchainandhcavychainvariabicregionshaveatleast700 800 900o,910 920o, 

930o 940o 950o 96o,97o,980oor990oidentityorsimilaritytoSEQIDNO:28and29respectively.  

100370JInsomeembodiments, theIL13-bindingdomaincomprisesCDR-L1/CDR-L2/CDR-L3/CDR

H1/CDR-H2/CDR-H3sequencescomprisingSEQIDNOs:22/23/24/25/26/27respectivelyandthe 

5 remainderofthelightchainandheavychainvariableregionshaveatleast700~ 800~900o,910~920o, 

0 0 

930o 940o 950o 96o,97o,980oor990oidentityorsimilaritytoSEQIDNO:32and33respectively.  
U 

Albumin-bindingdomainvariants 

1003711Inoneembodimentthe-albumin-bindingdomaincompnsesCDRsasdefinedbythesequences 

giveninSEQIDNO:40/41/42/43/44/45inwhichoneormoreaminoacidsinoneormoreoftheCDRs 

10 hasbeensubstitutedwithanotheraminoacidforexampleasimilaraminoacidasdefinedhereinbelow.  

1003721Insomeembodimentsthealbumin-bindingdomaincomprisesalightchainvariableregion 

comprisingasequencewhichhasatleast7 O0 o 8O0 o,9O0o 9l0o 920o 9 3 0 o 9 4 0 o 9 5 0 o 9 6 0 o,970o 

980oor990o identityorsimilaritytothesequencegiveninSEQIDNO:46and/oraheavychain 

variableregioncomprisingasequencewhichhasatleast700~~ffj 0 ~ 900o910o920~ 930o,940~ 950o 

15 960o,970o 980oor9900 identityorsimilaritytothesequencegiveninSEQIDNO:47.  

1003731Insomeembodimentsthealbumin-bindingdomaincomprisesalightchainvariableregion 
comprisingasequencewhichhasatleast7 O0 o 8O0o,9 O0o 9 l0 o9 2 0 o 930o 940o 9 5 0 o 9 6 0 o, 9 7 0 o 

, 

980oor990 identityorsimilaritytothesequencegiveninSEQIDNO:50and/oraheavychain 

variableregioncomprisingasequencewhichhasatleast700~~ffj 0 ~ 900o910~920~ 930o,940~ 950o 

20 960 970~ 9~0~ or9900 identityorsimilaritytothesequencegiveninSEQIDNO:51 

9 

1003741Insomeembodimentsanti-albuminbindingdomainisascFvcomprisingasequencewhich 

tothesequencegiveninSEQIDNO:54oradsscFvcomprisingasequencewhichhasatleast7000, 
0 0 0 0 

8000,900o,910o,92o,93o,940o 950o 960o,97o,98oor990o identityorsimilaritytothesequence 
25 giveninSEQIDNO:56.  

Insomeembodiments, thealbumin-bindingdomaincomprisesCDR-L1/CDR-L2/CDR-L3/CDR

H1/CDR-H2/CDR-H3sequencescomprisingSEQIDNOs:40/41/42/43/44/45respectivelyandthe 

remainderofthelightchainandheavychainvariableregionshaveatleast700~800~900o,910~920o, 

0 0 

930o 940o 950o 96o,97o,980oor990oidentityorsimilaritytoSEQIDNO:46and47respectively.  
30 Insomeembodimentsthealbumin-bindingdomaincomprisesCDR-L1/CDR-L2/CDR-L3/CDR

H1/CDR-H2/CDR-H3sequencescomprisingSEQIDNOs:40/41/42/43/44/45respectivelyandthe 

remainderofthelightchainandheavychainvariableregionshaveatleast700o,800o,900o,910~920o, 

0 0 

930o 940~ 950o 96o,97o,980oor990~identityorsimilaritytoSEQIDNO:50and51respectively.  
Multi-specficantibodyvariants 

hasatleast700o,800o,900o,910o,920o,930o 940o 950o 960o,970o 980oor990oidentityorsimilarity
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1003751Inccrtainembodimentssubstitutionsinsertionsordeletionsmayoccurwithinoneormore 

CDRssolongassuchalterationsdonotsubstantiallyreducetheabilityoftheantibodytobindto1L22 

andIL13. Forexampleconservativealterationsthatdonotsubstantiallyreducebindingaffinitymaybe 

madeinCDRS.SuchalterationsmaybeoutsideofCDRS.IncertainembodimentsofthevariantVH 

5 andVLsequenceseachCDReitherisunalteredorcontainsnomorethanonetwoortreeaminoacid 

substitutions.  

1003761Accordinglythepresentinventionprovidesamulti-specificantibodycomprisingCDRSas 

definedbythesequencesgiveninSEQIDNOs:8,9,10,11,12,13,22,23,24,25,26,27inwhichone 

ormoreaminoacidsinoneormoreoftheCDRshasbeensubstitutedwithanotheraminoacidfor 

10 exampleasimilaraminoacidasdefinedhereinbelow.  

1003771Additionallythepresentinventionprovidesamulti-specificantibodycomprisingCDRsas 

definedbythesequencesgiveninSEQIDNOs:8,9,10,11,12,13,22,23,24,25,26,27,40,41,42, 

43,44,45,inwhichoneormoreaminoacidsinoneormoreoftheCDRshasbeensubstitutedwith 

anotheraminoacidforexampleasimilaraminoacidasdefinedhereinbelow.  

15 1003781InoneembodimenttheCDRsofthemulti-specificantibodycomprisesequenceswhichhave 

atleast700~3~30~ 900o910o920~ 930~ 940o 950o 960~ 970o,980oor990o identityorsimilarityto 

thesequencesgiveninSEQIDNOs:8,9,10,11,12,13,22,23,24,25,26,27,whileretainingthe 

abilitytobindto1L13and1L22.  

1003791InoneembodimentVLcomprisesasequencewhichhasatleast700o,800o,900o,950oor980o 

20 identityorsimilaritytothesequencegiveninSEQIDNO:14andVHcomprisesasequencewhichhas 

1003801InoneembodimentV 1 comprisesalightchainvariableregioncomprisingasequencewhich 

hasatleast700o,800o,900o,950~or980oidentityorsimilaritytothesequencegiveninSEQID 9 

46and/oraheavychainvariableregioncomprisingasequencewhichhasatleast700o,80~o,900~9500 

25 or930oidentityorsimilaritytothesequencegiveninSEQIDNO:47.  

1003811InoneembodimentV 1 comprisesalightchainvariableregioncomprisingasequencewhich 

hasatleast700o, 8000, 9000950oor980oidentityorsimilaritytothesequencegiveninSEQIDNO:50 

and/oraheavychainvariableregioncomprisingasequencewhichhasatleast700o,800o,900o950oor 

980oidentityorsimilaritytothesequencegiveninSEQIDNO:51.  

30 1003821InoneembodimentthelightchainvariableregionandheavychainvariableregionofV 1 in 

formulas(I),(Ia),(Ib),(Ic),or(Id)areconnectedbyalinkersaidlinkercomprisingasequencewhich 

hasatleast700o800o900o910o,920o,930o 940o,950o,960o970o 980oor990 oidentityorsimilarity 

tothesequencegiveninSEQIDNO:69.  

0 1003831InoneembodimentV1i~ascFvcomprisingasequencewhichhasatleast70o,80~o,900o, 

35 950~or930~identityorsimilaritytothesequencegiveninSEQIDNO:54oradsscFvcomprisinga 

atleast700~800~900~9500or9800identityorsimilaritytothesequencegiveninSEQIDNO:16.
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scqucnccwhichhasatleast700~ 800~ 900~9500or9800identityorsimilaritytothesequencegiven 

inSEQIDNO:56.  

1003841InoneembodimentV 2 comprisesalightchainvariableregioncomprisingasequencewhich 
NO.  

hasatleast700o,800o,900o,950~or980oidentityorsimilaritytothesequencegiveninSEQID 9 

5 28and/oraheavychainvariableregioncomprisingasequencewhichhasatleast700o,80~o,900~9500 

or930~identityorsimilaritytothesequencegiveninSEQIDNO:29.  

1003851InoneembodimentV 2 comprisesalightchainvariableregioncomprisingasequencewhich 

hasatleast700o,8000900o,950~or980oidentityorsimilaritytothesequencegiveninSEQID 9 

32and/oraheavychainvariableregioncomprisingasequencewhichhasatleast700o,800o,900~9500 

10 or9~0oidentityorsimilaritytothesequencegiveninSEQIDNO:33.  

1003861InoneembodimentthelightchainvariableregionandheavychainvariableregionofV 2 are 

connectedbyalinkersaidlinkercomprisingasequencewhichhasatleast7000,8000900o,910~9200 
930o 940o 950 960o970 980oor990 identityorsimilaritytothesequencegiveninSEQIDNO:67.  

, , 

0 1003871InoneembodimentV 2 isascFvcomprisingasequencewhichhasatleast70o,80~o,900o, 

15 950~or930~identityorsimilaritytothesequencegiveninSEQIDNO:36oradsscFvcomprisinga 

sequencewhichhasatleast700~800~90009500or9800identityorsimilaritytothesequencegiven 

inSEQIDNO:38.  

1003881InoneembodimentXinformulasIIaIbIcorIdisalinkercomprisingasequencewhich 

hasatleast700o,~ 900~910~920o930o 940o 950~960o,970o 980oor990o identityorsimilarity 

20 tothesequencegiveninSEQIDNO:68.  

910o,920o,930o 940~ 950~ 960o,970o 980oor990 identityorsimilaritytothesequencegivenin 

SEQIDNO:66.  

1003901Inoneembodimentthepolypeptidechainofformula(Ia)comprisesasequencewhichhasat 

25 least700o,800o9000910~920o930~ 9400 950~ 960o970o,9800or990o identityorsimilarityto 

thesequencegiveninSEQIDNO:58orSEQIDNO:58or60.  

1003911Inoneembodimentthepolypeptidechainofformula(Ila)comprisesasequencewhichhasat 

least700o,800o 900~9500or980oidentityorsimilaritytothesequencegiveninSEQIDNO:62or 

SEQIDNO:64.  

30 1003921Inoneembodimentthepolypeptidechainofformula(Ia)comprisesasequencewhichhasat 

least700o,800o,900o,910o,920o,930~ 940o 950o 960o,970o 980oor990oidentityorsimilaritytothe 

sequencegiveninSEQIDNO:58andthepolypeptidechainofformula(Ila)comprisesasequence 

whichhasatleast700og~jo~ 900~910~ 920o930o 940~ 950~ 960o970o 980oor990o identityor 

similaritytothesequencegiveninSEQIDNO:62.  

1003891InoneembodimentYisalinkercomprisingasequencewhichhasatleast700o 800o,9000
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1003931Inonccmbodimcntthepolypcptidcchainofformula(Ia)comprisesasequencewhichhasat 

least700o,800o900~910~ 920o930o 940~ 950~ 960o970o 980oor990o identityorsimilarityto 

thesequencegiveninSEQIDNO:60andthepolypeptidechainofformula(ha)comprisesasequence 

whichhasatleast700o,800o900o910o,920o,930o 940o 950o 960o,970o,980oor990o identityor 

5 similaritytothesequencegiveninSEQIDNO:64.  

1003941Insomeembodimentsamulti-specificantibodycomprisesCDRSasdefinedbythesequences 

giveninSEQIDNOs:8,9,10,11,12,13,22,23,24,25,26,27,40,41,42,43,44,45,therespective 

heavyandlightchainvariableregionsasdefinedbythesequencesprovidedhereinandtheremainder 

ofthepolypeptidechainsofformula(Ia)and(ha)outsideofvariableregionshasatleast700o,8000 

10 9O0o,9l0o,920o,930~ 940~ 950o 960o,970o 980oor990~identityorsimilaritytothesequencesas 

providedherein.  

1003951Insomeembodimentsamulti-specificantibodycomprisesCDRSasdefinedbythesequences 

giveninSEQIDNOs:8,9,10,11,12,13,22,23,24,25,26,27,therespectiveheavyandlightchain 

variableregionsasdefinedbythesequencesprovidedhereinandtheremainderofthepolypeptide 

15 chainsofformula(III),(IV),(V),and(VI)outsideofvariableregionshasatleast700~800o,900~9100, 
0 0 

920o,930~ 94o,950o 960o,970, 980oor990~identityorsimilaritytothesequencesasprovided 
0 

SequenceIdentityandsimilarity 

1003961Degreesofidentityandsimilaritybetweensequencescanbereadilycalculated. The"00 

20 sequenceidentity"(or~sequencesimilarity")iscalculatedby:(1)comparingtwooptimallyaligned 

sequencesoverawindowofcomparison(e.g.,thelengthofthelongersequencethelengthoftheshorter 

similar)amino-acids(e.g.,identicalaminoacidsoccursinbothsequencessimilaraminoacidoccursin 

bothsequences)toyieldthenumberofmatchedpositions,(3)dividingthenumberofmatchedpositions 

25 bythetotalnumberofpositionsinthe compansonwindow(e.g.,thelengthofthelongersequencethe 

lengthoftheshortersequenceaspecifiedwindow),and(4)multiplyingtheresultby100toobtainthe 

0 

0sequenceidentityorpercentsequencesimilarity.  

1003971Methodsofalignmentofsequencesforcomparisonarewell-knownintheart.Optimal 

alignmentofsequencesforcomparisoncanbeconductede.g.,bythelocalhomologyalgorithmof 

30 Smith&WatermanAdv.Appl.Math.2:482(1981),bythehomologyalignmentalgorithmof 

Needleman&WunschI.Mol.Biol.48:443(1970),bythesearchforsimilaritymethodofPearson& 

LipmanProc.Nat'l.Acad.Sci.USA85:2444(1988),bycomputerizedimplementationsofthese 

algorithms(GAPBESTFITFASTAandTFASTAintheWisconsinGeneticsSoftwarePackage, 

GeneticsComputerGroup,575ScienceDr.MadisonWis.),orbymanualalignmentandvisual 

35 inspection(seee.g.,CurrentProtocolsinMolecularBiologyAusubeletal.,eds.1995supplement).  

sequenceaspecifiedwindowetc.),(2)determiningthenumberofpositionscontainingidentical(or
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1003981Prcfcrrcdexampicsofalgorithmsthatarcsuitablefordeterminingpercentsequenceidentity 

andsequencesimilarityincludetheBLASTandBLAST2.0algorithmswhicharedescribedinAltschul 

etci Nuc.AcidsRes.25:3389-3402(1977)andAltschuletal.,I.Mol.Biol.215:403-410(1990).  

PolypeptidesequencesalsocanbecomparedusingFASTAusingdefaultorrecommendedparameters.  

5 FASTA(e.g.,FASTA2andFASTA3)providesalignmentsandpercentsequenceidentityoftheregions 

ofthebestoverlapbetweenthequeryandsearchsequences.  

1003991Incertainembodimentssubstitutionsinsertionsordeletionsmayoccurwithinoneormore 

CDRsolongassuchalterationsdonotsubstantiallyreducetheabilityoftheantibodytobindthetarget.  

1004001Forexampleconservativealterationstatdonotsubstantiallyreducebindingaffinitymaybe 

10 madeinCDRs.SuchalterationsmaybemadeoutsideofantigencontactingresiduesintheCDRs.  

1004011ConservativesubstitutionsareshowninTable8togetherwithmoresubstantial"exemplary 

substitutions~ 

1004021Table8.Examplesofamino-acidsubstitutions 

OriginalResidue Exemp1arySubstitutions ConservativeSubstitution 

Ala(A) ValLew Ile Val 

Arg(R) Lys; Gln Asn Lys 

Asn (N) Gln His Asp, Lys; Arg Gln 

Asp(D) GluAsn Glu 

Cys(C) 5crAla 5cr 

Gln(Q) Asm Glu Asn 

Gly(G) Ala Ala 

His (H) Asir Gln, Lys; Arg Arg 

Ile (I) Lew Val, Met, Ala, Phe Leu 

Leu (L) Ile, Val, Met, Ala, Phe Ile 

Lys (K) Arg; Gln Asn Arg 

Met(M) LouPhelb Lou 
Phe(F) rpLou Val lb Ala T Tyr 

_______________ , , ,yr _______________________ 

Pro (P) Ala Ala 

5cr (5) Thr Thr 

Thr(T) Val, 5cr 5cr 

Tm(W) Tyr;Phe Tyr 

Tyr(Y) TmPheThr, 5cr Phe 

Val (V) lb; Lou Met Pho Ala Lou 

Glu(B) Asp; Gln Asp
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1004031Substantialmodificationsinthcbiologicalpropcrticsofanantibodyvariantcanbc 

accomplishedbyselectingsubstitutionsthatdiffersignificantlyintheireffectonmaintainingthe 

structureofthepolypeptidebackboneintheareaofthesubstitutionthechargeorhydrophobicityofthe 

moleculeatthetargetsiteorthebulkofthesidechain.Aminoacidsmaybegroupedaccordingto 

5 similaritiesinthepropertiesoftheirsidechains(inA.L.LehningerBiochemistryseconded,,pp.73

75,WorthPublishersNewYork(1975)) 

9 

1004041OnetypeofsubstitutionalvanantinvolvessubstitutingoneormoreCDRregionresiduesofa 

parentantibody(humanizedorhumanantibody).Generallytheresultingvariant(s)selectedforfurther 

studywillhave changes in certainbiological properties (e.g., increased affinity, reduced 

10 immunogenicity)relativetotheparentantibodyand/orwillhavesubstantiallyretainedcertainbiological 

propertiesoftheparentantibody.Anexemplarysubstitutionalvariantisanaffinitymaturedantibody, 

whichmaybeconvenientlygeneratede.g.,usingphagedisplay-basedaffinitymaturationtechniques.  

BrieflyoneormoreCDRresiduesaremutatedandthevariantantibodiesdisplayedonphageand 

screenedforaparticularbiologicalactivity(e.g.bindingaffinity).  

15 1004051Alterations(e.g.,substitutions)maybemadeinCDRse.g.,toimproveantibodyaffinity.Such 

alterationsmaybemadeinHVR"hotspots,,, . residuesencodedbycodonsthatundergomutationat 

highfrequencyduringthesomaticmaturationprocess(seee.g.,ChowdhuryMethodsMol.Biol.207: 

179-196(2008)),and/orresiduesthatcontactantigenwiththeresultingvariantVHorVLbeingtested 

forbindingaffinity.Affinitymaturationbyconstructingandreselectingfromsecondarylibraneshas 

20 beendescribede.g.,inHoogenboometal.mMethodsinMolecularBiology178:1-37(O'Brienetal9, 

ed HumanPressTotowaNJ,(2001).)Insomeembodimentsofaffinitymaturationdiversityis 

introducedintothevariablegeneschosenformaturationbyanyofavarietyofmethods(e.g.,error-prone 

Thelibraryisthenscreenedtoidentifyanyantibodyvariantswiththedesiredaffinity.  

25 1004061Oneofthemethodsthatcanbeusedforidentificationofresiduesorregionsofanantibodythat 

maybetargetedformutagenesisisalaninescanningmutagenesis(CunninghamandWells(1989) 

Science,244:1081-1085).Inthismethodaresidueoranumberoftargetresiduesareidentifiedand 

replacedbyalaninetodeterminewhethertheinteractionoftheantibodywithantigenisaffected.  

AlternativelyoradditionallyaX-raystructureofanantigen-antibodycomplexcanbeusedtoidentify 

30 contactpointsbetweentheantibodyanditsantigen.Variantsmaybescreenedtodeterminewhether 

theycontainthedesiredproperties.  

Consitan,~regionvariants 

1004071IncertainembodimentsoneormoreaminoacidmodificationsmaybeintroducedintotheFc 

regionofanantibodyprovidedhereintherebygeneratinganFcregionvariant.TheFcregionvariant 

35 maycompriseahumanFcregionsequence(e.g.,ahumanIgOlIgG2,IgG3orIgG4Fcregion) 

comprisinganaminoacidmodification(e.g.asubstitution)atoneormoreaminoacidpositions.  

PCRchainshufflingoroligonucleotide-directedmutagenesis).Asecondarylibraryisthencreated.
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1004081CcrtainantibodyvariantswithimprovcdordiminishcdbindingtoFeRsarcdcscribcd.(Scc, 

e.g.,U.S.6,737,O56~WO2004/056312,andShieldsetaI 4 ~ I.Biol.Chem.9(2):6591-6604(2001).) 

1004091Antibodieswithincreasedhalf-livesandimprovedbindingtotheneonatalFereceptor(FcRn) 

aredescribedinU52005/0014934.ThoseantibodiescompriseanFcregionwithoneormore 

5 substitutionsthereinwhichimprovebindingoftheFcregiontoFcRn.  

1004101IncertainembodimentsanantibodyvariantcomprisesanFeregionwithoneormoreamino 

acidsubstitutionswhichimproveADCCe.g.,substitutionsatpositions298,333,and/or334oftheFc 

region(EUnumberingofresidues).  

100411JAntibodieswithreducedeffectorfunctionincludethosewithsubstitutionofoneormoreofFe 

10 regionresidues234,235,237,238,265,269,270,297,327and329(seee.g.,U.S.6,737,056).Such 

FemutantsincludeFemutantswithsubstitutionsattwoormoreofaminoacidpositions265,269,270, 

297and327whereintheaminoacidresidueisnumberedaccordingtotheEUnumberingsystem 

1004121Invitroand/orinvivocytotoxicityassayscanbeconductedtoconfirmthereduction/depletion 

ofCDCand/orADCCactivities.ForexampleFereceptor(FeR)bindingassayscanbeconductedto 

15 ensurethattheantibodylacksFeykbinding(hencelikelylackingADCCactivity),butretainsFeRn 

bindingability.TheprimarycellsformediatingADCCNKcellsexpressFeyRIJIonlywhereas 

monocytesexpressFeffiFeyRilandFeyRIJI.FeRexpressiononhematopoieticcellsissummanzedin 

RavetchandKinetAnnu.Rev.Immunol.9:457-492(1991).Non-limitingexamplesofinvitroassays 

toassessADCCactivityofamoleculeofinterestisdescribedinU55,500,362 U55,821,337.  

20 AlternativelyoradditionallyADCCactivityofthemoleculeofinterestmaybeassessedinvivoe.g., 

inananimalmodelsuchastatdisclosedinClyneseta!.Proc.Nat1Acad.Sci.USA95:652-656(1998).  

lacksCDCactivity.Seee.g.,ClqandC3ebindingELISAinWO2006/029879andWO2005/100402.  

ToassesscomplementactivationaCDCassaymaybeperformed(seeforexampleGazzano-Santoro 

25 etalI.Immunol.Methods202:163(1996);CraggM.S.etalBlood101:1045-1052(2003);and 

CraggM.S.andM.JGlennieBlood103:2738-2743(2004)).FcRnbindingandinvivoclearance/half

lifedeterminationscanalsobeperformedusingmethodsknownintheart(seee.g.,PetkovaS.B.eta!, 

Intl.Immunol.18(12):1759-1769(2006)).  

1004131Theconstantregiondomainsoftheantibodymoleculeofthepresentinventionifpresentmay 

30 beselectedhavingregardtotheproposedfunctionoftheantibodymoleculeandinparticular 

theeffeetorfunctionswhichmayberequired.Forexampletheconstantregiondomainsmaybehuman 

IgAJgD,1gBIgOor1gMdomains.InparticularhumanIgOconstantregiondomainsmaybeused, 

especiallyoftheIgGiand1g03isotypeswhentheantibodymoleculeisintendedfortherapeuticuses 

andantibodyeffectorfunctionsarerequired.AlternativelyJgG2andIgG4isotypesmaybeusedwhen 

35 theantibodymoleculeisintendedfortherapeuticpurposesandantibodyeffectorfunctionsarenot 

ClqbindingassaysmayalsobecarriedouttoconfirmthattheantibodyisunabletobindClqandhence
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rcquircd.Itwillbcapprcciatcdthatsequenecvariantsofthcscconstantrcgiondomainsmayalsobc 

used.  

Glycosylationvariants 

1004141Incertainembodimentsanantibodyprovidedhereinisalteredtoincreaseordecreasethe 

5 extenttowhichtheantibodyisglycosylated.Additionordeletionofglycosylationsitestoanantibody 

maybeconvenientlyaccomplishedbyalteringtheaminoacidsequencesuchthatoneormore 

glycosylationsitesiscreatedorremoved.  

Effectormolecules 
9 

1004151Ifdesiredanantibodymaybeconjugatedtooneormoreeffectormolecule(s). Inone 

10 embodimenttheantibodyisnotattachedaneffectormolecule.  

9 

1004161Itwillbeappreciatedthattheeffectormoleculemaycompnseasingleeffectormoleculeortwo 

ormoresuchmoleculessolinkedastoformasinglemoietythatcanbeattachedtothemulti-specific 

antibodiesofthepresentinvention.Whereitisdesiredtoobtainanantibodylinkedtoaneffector 

moleculethismaybepreparedbystandardchemicalorrecombinantDNAproceduresinwhichthe 

15 antibodyfragmentislinkedeitherdirectlyorviaacouplingagenttotheeffector 9 Techniques 

forconjugatingsucheffectormoleculestoantibodiesarewellknownintheart(seeHe11stromcital9, 

ControlledDrugDelivery,2ndEd Robinsoncital9, eds 1987,pp.623-53;Thorpecital.,1982, 

Immunol.Rev.,62:119-58andDubowchikcital.,1999,PharmacologyandTherapeutics,83,67-123).  

ParticularchemicalproceduresincludeforexamplethosedescribedinWO93/06231,WO92/22583, 

20 WO89/00195,WO89/01476andWO03/031581.Alternativelywheretheeffectormoleculeisa 

asdescribedinWO86/01533andEP0392745.  

1004171Examplesofeffectormoleculesmayincludecytotoxinsorcytotoxicagentsincludinganyagent 

thatisdetrimentalto(e.g.kills)cells. Examplesincludecombrestatinsdolastatinsepothilones, 

25 staurosporin maytansinoids, spongistatins rhizoxin halichondrins roridinshemiasterlins, taxol, 

cytochalasinBgramicidinDethidiumbromideemetinemitomycinetoposidetenoposide, 

vincristinevinblastinecolchicindoxorubicindaunorubicindihydroxyanthracindionemitoxantrone, 

mithranttycinactinomycinD, 1-dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, 

propranololandpuromycinandanalogsorhomologsthereof 

30 1004181Effectormoleculesalsoincludebutarenotlimitedtoantimetabolites(e.g.methotrexate,6

mercaptopunne, 6-thioguaninecytarabine, 5-fluorouracildecarbazine), alkylatingagents(e.g.  

mechlorethamine thioepachlorambucil melphalancarmustine(BSNU)andlomustine(CCNIJ), 

cyclothosphanPde, busulfandibromomannitol, streptozotocinmitomycinC, andcis-dichlorodiamine 

platinum(II)(DDP)cisplatin),anthracyclines(e.g.daunorubicin(formerlydaunomycin)and 

35 doxorubicin),antibiotics(e.g. dactinomycin(formerlyactinomycin),bleomycinmithramycin 

proteinorpolypeptidethelinkagemaybeachievedusingrecombinantDNAproceduresforexample
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anthramycrn(AMC),caliclicamicinsorduocarmycins),andanti-mitoticagents(e.g.vincristineand 

i.  

1004191Othereffectormoleculesmayincludechelatedradionuclidessuchas11unand90YLu177, 

Bismuth213,Califomium252,Iridium192andTungsten188/Rhenium188ordrugssuchasbutnot 

5 limitedtoalkylphosphocholinestopoisomeraseIinhibitorstaxoidsandsuramin.  

1004201Othereffectormoleculesincludeproteinspeptidesandenzymes.Enzymesofinterestinclude, 

butarenotlimitedtoproteolyticenzymeshydrolaseslyasesisomerasestransferases. Proteins, 

polypeptidesandpeptidesofinterestincludebutarenotlimitedtoimmunoglobulinstoxinssuchas 

abrinricinApseudomonasexotoxinordiphtheriatoxinaproteinsuchasinsulintumournecrosis 

10 factor x-interferonn-interferon nervegrowthfactorplateletderivedgrowthfactorortissue 

plasminogenactivatorathromboticagentorananti-angiogenicagente.g.angiostatinorendostatin 

orabiologicalresponsemodifiersuchasalymphokineinterleukin-1(IL-i),interleukin-2(JL-2), 

granulocytemacrophagecolonystimulatingfactor(GM-CSF),granulocytecolonystimulatingfactor 

(G-CSF),nervegrowthfactor(NOF)orothergrowthfactorandimmunoglobulins.  

15 1004211Othereffectormoleculesmayincludedetectablesubstancesusefulforexampleindiagnosis.  

Examplesofdetectablesubstancesincludevariousenzymesprostheticgroupsfluorescentmaterials, 

luminescentmaterialsbioluminescentmaterialsradioactivenuclidespositronemiftingmetals(foruse 

inpositronemissiontomography),andnonradioactiveparamagneticmetalions. Seegenerally 

IJS4,741,900formetalionswhichcanbeconjugatedtoantibodiesforuseasdiagnostics. Suitable 

20 enzymes include horseradish peroxidase, alkaline phosphatase, beta galactosidase, or 

acetylcholinesterase. suitableprostheticgroupsincludestreptavidin avidinandbiotimsuitable 

dichlorotriazinylaminefluoresceindansylchlorideandphycoerythrin. suitableluminescentmaterials 

includeluminol;suitablebioluminescentmaterialsincludeluciferaseluciferinandaequorin~and 

25 suitableradioactivenuclidesinclude1251,1311,11unand99Tc.  

1004221Inanotherexampletheeffectormoleculemayincreasethehalf-lifeoftheantibodyinvivo 

and/orreduceimmunogenicityoftheantibodyand/orenhancethedeliveryofanantibodyacrossan 

epithelialbafflertotheimmunesystem.Examplesofsuitableeffectormoleculesofthistypeinclude 

polymersalbuminalbuminbindingproteinsoralbuminbindingcompoundssuchasthosedescribedin 

30 WO2005/117984.  

1004231Wheretheeffectormoleculeisapolymeritmayingeneralbeasyntheticoranaturally 

occurringpolymerforexampleanoptionallysubstitutedstraightorbranchedchainpolyalkylene, 

polyalkenyleneorpolyoxyalkylenepolymerorabranchedorunbranchedpolysaccharidee.g.ahomo

orhetero-polysaccharide.  

fluorescentmaterialsincludeumbelliferone fluorescein fluoresceinisothiocyanaterhodamine,
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1004241Spccificoptionalsubstitucntswhichmaybcprcscnton11wabovc-mcntioncdsynthetic 

polymersincludeoneormorehydroxymethylormethoxygroups.  

1004251Specificexamplesofsyntheticpolymersincludeoptionallysubstitutedstraightorbranched 

chainpoly(ethyleneglycol), poly(propyleneglycol)poly(vinylalcohol)orderivativesthereofespecially 

5 optionallysubstitutedpoly(ethyleneglycol)suchasmethoxypoly(ethyleneglycol)orderivativesthereof 

1004261Specificnaturallyoccurringpolymersincludelactose amylose dextranglycogenor 

derivativesthereof 

1004271Inoneembodimentthepolymerisalbuminorafragmentthereofsuchashumanserum 

albuminorafragmentthereof 

10 1004281Thesizeofthepolymermaybevariedasdesiredbutwillgenerallybeinanaveragemolecular 

weightrangefrom500Dato50000Daforexamplefrom5000to40000Dasuchasfrom20000to 

40000Da.Thepolymersizemayinparticularbeselectedonthebasisoftheintendeduseoftheproduct 

forexampleabilitytolocalizetocertaintissuessuchastumorsorextendcirculatinghalf-life(forreview 

seeChapman,2002,AdvancedDrugDeliveryReviews,54,531-545).Thusforexamplewherethe 

15 productisintendedtoleavethecirculationandpenetratetissueforexampleforuseinthetreatmentof 

atumoritmaybeadvantageoustouseasmallmolecularweightpolymerforexamplewithamolecular 

weightofaround5000Da.Forapplicationswheretheproductremainsinthecirculationitmaybe 

advantageoustouseahighermolecularweightpolymerforexamplehavingamolecularweightinthe 

rangefrom20000Dato40000Da.  

20 1004291Suitablepolymersincludeapolyalkylenepolymer suchasapoly(ethyleneglycol)or 

especiallyamethoxypoly(ethyleneglycol)oraderivativethereofandespeciallywithamolecular 

1004301Inoneexampletheantibodyareattachedtopoly(ethyleneglycol)(PEG)moieties. Inone 

particularembodimenttheantigen-bindingfragmentaccordingtothepresentinventionandthePEG 

25 moleculesmaybeattachedthroughanyavailableaminoacidside-chainorterminalaminoacid 

functionalgrouplocatedintheantibodyfragmentforexampleanyfreeaminoiminothiolhydroxyl 

orcarboxylgroup. Suchaminoacidsmayoccurnaturallyintheantibodyfragmentormaybe 

engineeredintothefragmentusingrecombinantDNAmethods(seeforexampleUS5,219,996;US 

5,667,425. W098/25971,W02008/038024). Inoneexampletheantibodymoleculeofthepresent 

30 inventionisamodifiedFabfragmentwhereinthemodificationistheadditiontotheC-terminalendof 

itsheavychainoneormoreaminoacidstoallowtheattachmentofaneffectormolecule. Suitablythe 

additionalaminoacidsformamodifiedhingeregioncontainingoneormorecysteineresiduestowhich 

theeffectormoleculemaybeattached.MultiplesitescanbeusedtoattachtwoormorePEGmolecules.  

1004311SuitablyPEGmoleculesarecovalentlylinkedthroughathiolgroupofatleastonecysteine 

35 residuelocatedintheantibodyfragment.Eachpolymermoleculeaftachedtothemodifiedantibody 

weightintherangefromaboutl5000Datoabout40000Da.
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fragmentmaybecovalentlylinkedtothesulphuratomofacysteineresiduelocatedinthefragment.  

Thecovalentlinkagewillgenerallybeadisulphidebondorinparticularasulphur-carbonbond.Where 

athiolgroupisusedasthepointofattachmentappropriatelyactivatedeffectormoleculesforexample 

thiolselectivederivativessuchasmaleimidesandcysteinederivativesmaybeused. Anactivated 

5 polymermaybeusedasthestartingmaterialinthepreparationofpolymer-modifiedantibodyfragments 

asdescribedabove.Theactivatedpolymermaybeanypolymercontainingathiolreactivegroupsuch 

asana-halocarboxylicacidorestere.g.iodoacetamideanimidee.g.maleimideavinylsulphoneor 

adisulphide. Suchstartingmaterialsmaybeobtainedcommercially(forexamplefromNektarformerly 

ShearwaterPolymersInc HuntsvilleALUSA)ormaybepreparedfromcommerciallyavailable 

10 startingmaterialsusingconventionalchemicalprocedures. ParticularPEGmoleculesinclude20K 

methoxy-PEG-amine(obtainablefromNekiarformerlyShearwaterRappPolymereandSunBio)and 

M-PEG-SPA(obtainablefromNektarformerlyShearwater).  

1004321InoneembodimenttheantibodycomprisesamodifiedFabfragmentFab'fragmentordiFab 

whichisPEGylated, ie.hasPEG(poly(ethyleneglycol))covalentlyattachedtheretoe.g.accordingto 

15 themethoddisclosedinEP0948544orEP1090037[seealso"Poly(ethyleneglycol)Chemistry, 

BiotechnicalandBiomedicalApplications" 1992,1.MiltonHams(ed),PlenumPressNewYork, 

"Poly(ethyleneglycol)ChemistryandBiologicalApplications"1997,1.MiltonHarrisandS.Zalipsky 

(eds),AmericanChemicalSocietyWashingtonDCand"BioconjugationProteinCouplingTechniques 

fortheBiomedicalSciences",1998,M.AslamandA.DentGrovePublishersNewYork~Chapman 

20 A.2002,AdvancedDrugDeliveryReviews2002,54:531-545].InoneexamplePEGisattachedtoa 

cysteineinthehingeregion.InoneexampleaPEGmodifiedFabfragmenthasamaleimidegroup 

covalentlylinkedtoasinglethiolgroupinamodifiedhingeregion.Alysineresiduemaybecovalently 

methoxypoly(ethyleneglycol)polymerhavingamolecularweightofapproximately20,OOODa. The 

25 totalmolecularweightofthePEGattachedtotheFabfragmentmaythereforebeapproximately 

40,OOODa.  

1004331Inoneembodimentthepresentinventionprovidesanantibodymoleculewhichcomprisesa 

modifiedFab'fragmenthavingattheC-terminalendofitsheavychainamodifiedhingeregion 

containingatleastonecysteineresiduetowhichaneffectormoleculeisattached. Suitablytheeffector 

30 moleculeisPEGandisattachedusingthemethodsdescribedin(WO98/25971andWO2004072116 

orinWO2007/003898.Effectormoleculesmaybeattachedtoantibodyfragmentsusingthemethods 

describedinInternationalpatentapplicationsWO2005/003169 WO2005/003170andWO 

2005/003171.  

1004341Inoneembodimenttheantibodyisnotattachedaneffectormolecule.  

35 

linkedtothemaleimidegroupandtoeachoftheaminegroupsonthelysineresiduemaybeattacheda
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Polynucleotidesandvectors 

1004351Thcpresdiltinventionalsoprovidesanisolatedpolynucleotideencodingtheantibodiesora 

componentthereofaccordingtothepresentinvention.Theisolatedpolynucleotideaccordingtothe 

presentinventionmaycomprisesyntheticDNAforinstanceproducedbychemicalprocessingcDNA 

5 genomicDNAoranycombinationthereof 

1004361Table9.Amino-acidsequencesoftheantibodiesofthepresentinventionandtheir 

correspondingnucleicacidsequences.  

Antibodysequence Amino-acid Nucleic acid 

SEQIDNO SEQIDNO 

1L22 

11041lightchainVregion 14 15 

11041heavychainVregion 16 17 
. 4 

11041lightchainFab 18 19 
4 

11041heavychainFab 20 21 
4 4 4 

11070lightchainVregion 76 77 
4 4 

11070heavychainVregion 78 79 
4 4 

11070lightchainFab 80 81 

11070heavychainFab 82 83 

1L13 

650lightchainVregion(unmutated) 28 30 
4 4 

650lightchainVregion(mutated) 32 34 

650heavychainVregion(mutated) 33 35 

650scFv(VH/VL)gH9gL8(unmutated) 36 37 

650dsscFv(VH/VL)gH9gL8(mutated) 38 39 

Albumin 

645lightchainVregion(unmutated) 46 48 

645heavychainVregion(unmutated) 47 49 

645lightchainVregion(mutated) 50 52 

645heavychainVregion(mutated) 51 53 

645scFv(VH/VL)(unmutated) 54 55 

645dsscFv(VH/VL)(mutated) 56 57 

1L13/1L22TrYbe 

1104lgHl4HC-645(VH/VL)scFv(unmutated) 58 59 

1104lgHl4HC-645(VH/VL)dsscFv(mutated) 60 61 

650heavychainVregion(unmutated) 29 31
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1104lgLl3LC-650scFv(unmutatcd) 62 63 

1104lgLl3LC-650dsscFv(mutatcd) 64 65 

1L13/1L22KiH 

11041knoblightchain 142 143 
9 

11041knobhcavychain 144 145 
9 9 

11041Hoiclightchain 142 143 
9 

11041Holeheavychain 146 147 
9 9 

650knoblightchain 148 149 
9 

650knobheavychain 150 151 
9 9 

650Holelightchain 148 149 
9 

650Holeheavychain 152 153 

1004371Examplesofsuitablesequencesareprovidedherein. Thusinoneembodimentthepresent 

inventionprovidesanisolatedpolynucleotideencodinganantibodyantigen-bindingdomainorapart 

thereofcomprisingoneormoresequencegiveninSEQIDNOs15,17,19,21,30,31,34,35,37,39, 

48,49,52,53,55,57,59,61,63,65,143,145,147,149,151,153,77,79,81,83.  

5 1004381Inoneembodimentthepresentinventionprovidesanisolatedpolynucleotideencodingthe 
9 multi-specificantibodyofthepresentinventionwhichcomprisesthesequencegiveninSEQIDNO.  

59,61,63,65.  

1004391Inoneembodimentthepresentinventionprovidesanisolatedpolynucleotideencodingthe 
9 multi-specificantibodyofthepresentinventionwhichcomprisesthesequencegiveninSEQIDNO.  

1004401Thepresentinventionalsoprovidesforacloningorexpressionvectorcomprisingoneormore 

polynucleotidesdescribedherein.Inoneexamplethecloningorexpressionvectoraccordingtothe 

presentinventioncomprisesoneormoreisolatedpolynucleotidescomprisingasequenceselectedfrom 

SEQIDNO:15,17,19,21,30,31,34,35,37,39,48,49,52,53,55,57,59,61,63,65,143,145,147, 

15 149,151,153,77,79,81,83.  

1004411StandardtechniquesofmolecularbiologymaybeusedtoprepareDNAsequencescodingfor 

theantibodyorantigen-bindingfragmentthereofofthepresentinvention.DesiredDNAsequences 

maybesynthesizedcompletelyorinpartusingoligonucleotidesynthesistechniques. Site-directed 

mutagenesisandpolymerasechainreaction(PCR)techniquesmaybeusedasappropriate.  

20 1004421Generalmethodsbywhichthevectorsmaybeconstructedtransfectionmethodsandculture 

methodsarewellknowntothoseskilledintheart. Inthisrespectreferenceismadeto'turrent 

ProtocolsinMolecularBiology",1999,F.M.Ausubel(ed),WileyJnterscienceNewYorkandthe 

ManiatisManualproducedbyColdSpringHarborPublishing.  

10 143,145,147,149,151,153.
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Hostcellsforproductionofthe U 

multi-specificantibodies 

1004431Alsoprovidcdisahostcclicomprisingoneormoreisolatedpolynucleotidesequences 

accordingtotheinventionoroneormorecloningorexpressionvectorscomprisingoneormoreisolated 

polynucleotidesequencesencodinganantibodyorantigen-bindingfragmentthereofofthepresent 

5 invention.Anysuitablehostcell/vectorsystemmaybeusedforexpressionofthepolynucleotide 

sequencesencodingtheantibodyorantigen-bindingfragmentthereofofthepresentinvention.  

BacterialforexampleF.co/iandothermicrobialsystemsmaybeusedoreukaryoticforexample 

mammalianhostcellexpressionsystemsmayalsobeused. Suitablemammalianhostcellsinclude 

CHOmyelomaorhybridomacells.  

10 1004441Inafurtherembodimentahostcellcomprisingsuchnucleicacid(s)orvector(s)isprovided.  

Inonesuchembodimentahostcellcomprises(e.g.,hasbeentransformedwith):(1)avectorcomprising 

anucleicacidthatencodesanaminoacidsequencecomprisingtheVLoftheanti-1L13antibodyandan 

aminoacidsequencecomprisingtheVHoftheanti-IL13antibodyor(2)afirstvectorcomprisinga 

nucleicacidthatencodesanaminoacidsequencecomprisingtheVLoftheanti-1L22antibodyanda 

15 secondvectorcomprisinganucleicacidthatencodesanaminoacidsequencecomprisingtheVHofthe 

anti-1L22antibody.Inoneembodimentthehostcelliseukaryotice.g.aChineseHamsterOvary(CHO) 

cellorlymphoidcell(e.g.,YONSOSp2Ocell).Inoneembodimentthehostcellisprokaryotice.g.an 

F.co/icell.Inoneembodimentamethodofmakingananti-Xantibodyisprovidedwhereinthemethod 

comprisesculturingahostcellcomprisinganucleicacidencodingtheantibodyasprovidedabove, 

20 underconditionssuitableforexpressionoftheantibodyandoptionallyrecoveringtheantibodyfrom 

thehostcell(orhostcellculturemedium).  

thereofincludeprokaryoticoreukaryoticcellsdescribedherein.Forexampleantibodiesmaybe 

producedinbacteriainparticularwhenglycosylationandFceffectorfunctionarenotneeded.For 

25 expressionofantibodyfragmentsandpolypeptidesinbacteriaseee.g.,US5,648,237,5,789,199,and 

5,840,523.(SeeforexampleCharltonMethodsinMolecularBiologyVol.248,B.K.C.Loed 

HumanaPressTotowaNJ,2003,pp.245-254),).Afterexpressiontheantibodymaybeisolatedand 

canbefurtherpurified.  

1004461Eukaryoticmicrobessuchasfungioryeastaresuitablecloningand/orexpressionhostsfor 

30 antibody-encodingvectorsincludingfungiandyeaststrainswhoseglycosylationpathwayshavebeen 

"humanized" resultingintheproductionofanantibodywithapartiallyorfullyhumanglycosylation 

paftem.(GemgrossNat.Biotech.22:1409-1414(2004),andLie&ilNat.Biotech.24:210-215(2006)).  

1004471SuitabletypesofChineseHamsterOvary(CHOcells)foruseinthepresentinventionmay 

includeCHOandCHO-Kicellsincludingdhfr-CHOcellssuchasCHO-D044cellsandCHO-DXB11 

35 cellsandwhichmaybeusedwithaDHFRselectablemarkerorCHOK1-SVcellswhichmaybeused 

withaglutaminesynthetaseselectablemarker.Othercelltypesofuseinexpressingantibodiesinclude 

1004451Suitablehostcellsforcloningorexpressionofvectorsencodingantibodiesorcomponents
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lymphocyticcclilincsc.g.,NSOmyclomaecilsandSP2eclisCOSeclis.Thchostcclimaybcstably 

transformedortransfectedwiththeisolatedpolynucleotidesequencesortheexpressionvectors 

accordingtothepresentinvention.  

ProteinA 

5 1004481ProteinAisa42kDasurfaceproteinoriginallyfoundinthecellwallofthe 9 

Staphylococcus aureus. ProteinAhasbeenwidelyusedto detect, quantifyandpurify 

immunoglobulins.ProteinAhasbeenreportedtobindtheFabportionderivedfromtheVH3family 

antibodiesandtheFcgammaregionintheconstantregionportionofIgO(betweentheCH2andCH3 

domains).ThecrystalstructureofthecomplexformedbyproteinAandtheFabhasbeendescribedfor 

10 exampleinGrailleetal.,2000,PNAS,97(10):5399-5404.Inthecontextofthepresentdisclosure, 

proteinAencompassesnaturalproteinAandanyvariantorderivativethereoftotheextentthatthe 

proteinAvariantorderivativemaintainsitsabilitytobindVH3domainsand/orFcgammadomains.  

[00449JThepolypeptidechainofformula(I)ofthepresentinventioncomprisesaproteinAbinding 

domain.Inoneembodimentthepolypeptidechainofformula(I)comprisesonetwoorthreeprotein 

15 Abindingdomains.  

[00450J AProteinAbindingdomainmayrefertoaVH3domainoraportionofaVH3domainwhich 

bindstoproteinAi.e.whichcomprisesaproteinAbindinginterface.TheportionofaVH3domain 

whichbindstoproteinAdoesnotcomprisetheCDRsoftheVH3domaini.e.theproteinAbinding 

interfaceoftheVH3doesnotinvolvetheCDRwconsequentlyitwillbeunderstoodthataproteinA 

20 bindingdomaindoesnotcompetewithanantigenbindingdomainasdisclosedinthepresent 

[00451JInoneembodimentthepolypeptidechainofformula(I)comprisesaproteinAbindingdomain 

whichispresentinVHand/orCH2-CH3and/orV 1 . Inoneembodimentthepolypeptidechainof 

formula(I)comprisesonetwoorthreeproteinAbindingdomainswhichis/arepresentinVHand/or 

25 CH2-CH3and/or 1~Inoneembodimentthepolypeptidechainofformula(I)comprisesonlyone 

proteinAbindingdomainwhichispresentinVHor ~. Inoneembodimentsis0,tis0andthe 

polypeptidechainofformula(I)comprisesonlyoneproteinAbindingdomainwhichispresentinVH 

or ~. Inoneembodimentthepolypeptidechainofformula(I)comprisesonlyoneproteinAbinding 

domainwhichispresentinVH.Inoneembodimentsis0,tis0,pis0andthepolypeptidechainof 

30 formula(I)comprisesonlyoneproteinAbindingdomainwhichispresentinVH.Inoneembodiment, 

thepolypeptidechainofformula(I)comprisesonlyoneproteinAbindingdomainwhichispresentin 

vi. Inoneembodimentsis0,tis0,pis1,andthepolypeptidechainofformula(I)comprisesonly 

oneproteinAbindingdomainwhichispresentin ~.  

application.
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1004521Inoneembodimentthepolypeptidechainofformula(I)comprisestwoproteinAbinding 

domains.Inoneembodimentthepolypeptidechainofformula(I)comprisestwoproteinAbinding 

domainswhicharepresentinVHandCH2-CH3respectively.Inanotherembodimentthepolypeptide 

chainofformula(I)comprisestwoproteinAbindingdomainswhicharepresentinVHandV 1 

5 respectively.Inanotherembodimentthepolypeptidechainofformula(I)comprisestwoproteinA 

bindingdomainswhicharepresentinCH2-CH3andV 1 respectively.  

1004531Inoneembodimentthepolypeptidechainofformula(I)comprisesthreeproteinAbinding 

domainseachonebeingpresentinVHCH2-CH3andV 1 .  

1004541NaturalproteinAcaninteractinparticularwiththeFcgammaregionintheconstantregion 

10 portionofJgG.MoreparticularlyproteinAcaninteractwithabindingdomainbetweentheCH2and 

theCH3. Inoneembodimentwhensis1, tis1, bothCH2andCH3arenaturallyoccurnngdomainsof 

theIgOclass.  

1004551InsomeembodimentstheproteinAbindingdomain(s)comprise(s)orconsist(s)ofaVH3 

domainorvariantthereofwhichbindstoproteinA. InsomeembodimentstheproteinAbinding 

15 domain(s)comprise(s)orconsist(s)ofanaturallyoccurringVH3domain.Insomeembodimentsa 

vanantofaVH3domainwhichbindstoproteinAisavariantofanaturallyoccurringVH3domain 

saidnaturallyoccurringVH3domainbeingunabletobindproteinA.  

1004561Thepolypeptidechainofformula(II)ofthepresentdisclosuredoesnotbindproteinA.Inone 

embodimentthebindingdomainofV 2 doesnotbindproteinA. Inoneembodimentthebinding 

20 domainofV3 doesnotbindproteinA.InoneembodimentbothV 2 andV3 donotbindproteinA.  

aVH4and/oraVH5and/oraVH6anddo(es)notcompnseaVH3domain.InsomeembodimentsV2 

and/orV3,comprise(s)orconsist(s)ofaVH3domainorvariantthereofwhichdoesnotbindproteinA.  

InsomeembodimentsV2and/orV3,comprise(s)orconsist(s)ofanaturallyoccumngVH3domain 

25 beingunabletobindproteinA.InsomeembodimentsavariantofaVH3domainwhichdoesnotbind 

proteinAisavariantofanaturallyoccurringVH3,saidnaturallyoccurnngVH3domainbeingableto 

bindproteinA.  

1004581HumanVH3germlinegenesandVH3domains(orframeworks)havebeenwellcharacterized.  

ManyofthenaturallyoccurringVH3domainshavethecapacitytobindproteinAbutcertainnaturally 

30 occurringVH3domainsdonothavethecapacitytobindproteinA(seeRobencital.,1995,1 

Immunol.,154(12):6437-6445).  

1004591AVH3domainforuseinthepresentdisclosurecanbeobtainedbyseveralmethods.Inone 

embodimentaVH3domainforuseinthepresentdisclosureisanaturallyoccurringVH3domain 

selectedforitsabilityorinabilitytobindproteinAdependingonitspositionwithinthepolypeptide(I) 

1004571InsomeembodimentsV 2 and/orV3 comprise(s)orconsist(s)ofaVH1and/oraVH2and/or
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and/or(II)ofthcdisclosure.Forexampleapanelofantibodicsmaybegeneratedagainstanantigenof 

interestbyimmunizationofanon-humananimaltenhumanizedandthehumanizedantibodiesmay 

bescreenedandselectedbasedontheirabilityorinabilitytobindproteinAviathehumanizedVH3 

domainforexampleagainstaproteinAaffinitycolumn.Alternativelydisplaytechnologies(e.g.phage 

5 displayyeastdisplayribosomedisplaybacterialdisplaymammaliancellsurfacedisplaymRNA 

displayDNAdisplay)maybeusedtoscreenantibodylibrariesandselectantibodiescomprisingaVH3 

domainwhichbindstonotablyviaaproteinAbindinginterfacewhichdoesnotinvolvetheCDRSor 

doesnotbindproteinA.  

1004601AlternativelyaVH3domainforuseinthepresentdisclosureisavariantofanaturally 

10 occurringVH3. InoneembodimentaVH3variantcomprisesasequenceofanaturallyoccurringVH3 

abletobindproteinAandfurthercomprisingatleastoneaminoacidmutationwhichabolishesits 

abilitytobindproteinA.InoneembodimentaVH3variantwhichbindstoproteinAcomprisesa 

sequenceofanaturallyoccurringVH3unabletobindproteinAandfurthercomprisesatleastone 

aminoacidmutation.Insuchembodimentthemutation(s)is/areresponsiblefortheVH3domainto 

15 gaintheabilitytobindproteinAi.e.themutation(s)contribute(s)tothegenerationofaproteinA 

bindingdomainwhichwasnotnaturallypresent.  

1004611InoneembodimentaVH3variantcomprises1,2,3,4,5,6,7,8,9,10,11,or12aminoacid 

mutations.InoneembodimentaVH3variantcomprisesamutationattheposition15,17,19,57,59, 

64,65,66,68,70,81or82ontheVH3numberingaccordingtoKabatandasdescribedforexamplein 

20 Grailleetal.,2000,PNAS,97(10):5399-5404).Themutationmaybeasubstitutionadeletionoran 

insertion.InoneembodimenttheVH3variantcomprisesasubstitutionattheposition15,17,19,57, 

59,64,65,66,68,70,81or82ontheVH3,numberingaccordingtoKabat.  

embodimentaVHdomainwhichdoesnotbindproteinAisaVHl. InoneembodimentaVHdomain 

25 whichdoesnotbindproteinAisaVH2.InoneembodimentaVHdomainwhichdoesnotbindprotein 

AisaVH4. InoneembodimentaVHdomainwhichdoesnotbindproteinAisaVHS. Inone 

embodimentaVHdomainwhichdoesnotbindproteinAisaVH6.  

Productionofm ulti-specificantibodies 

1004631Thereareanumberofapproachesforgeneratingmulti-specificnotablybispecificantibodies.  

30 Morrisonetal(ColomaandMorrison1997,NatBiotechnol.15,159-163)describesthefusionofsingle 

chainvariablefragments(scFv)towholeantibodiese.g.IgO. Schoonjansaci.,2000,Journalof 

Immunology, 165, 7050-7057 describes the fusion ofscFv to antibody Fab fragments.  

W02015/197772describesthefusionofdisulphidestabilisedscFv(dsscFv)toFabfragments.  

1004641Standardapproachesdescribedinthepriorartcomprisetheexpressioninahostcellofatleast 

35 twopolypeptideseachonecodingforaheavychain(HC)oralightchain(LC)ofawholeantibodyor 

1004621NaturallyoccumngVHlVH2,VH4 VHSandVH6donotbindproteinA. Inone
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anantibodyfragmcntc.g.aFabtowhichanadditionalantigenbindingfragmcntofanantibodycanbc 

fusedtotheN-and/orC-terminalpositionoftheheavychainand/orthelightchain.Whentryingto 

recombinantlyproducesuchmulti-specificantibodiesbyexpressingtwo(onelightchainandoneheavy 

chaintoformanappendedFab)orfourpolypeptides(twolightchainsandtwoheavychainstoforman 

5 appendedIgO),itusuallyrequiresexpressingthelightchaininexcessovertheheavychaininorderto 

ensuretheproperfoldingoftheheavychainuponassemblywithitscorrespondinglightchain.In 

particulartheCHi(domain1oftheheavychainconstantregion)ispreventedfromfoldingonitselfby 

BIPproteinswhichcanbedisplacedbyacorrespondingLCthereforethecorrectfoldingofthe 

CH1/HCisdependentontheavailabilityofitscorrespondingLC(Leeetci.,1999,MolecularBiology 

10 oftheCellVol.10,2209-2219).  

1004651Themethodsofexpressingmulti-specificantibodiesmayresultintheproductionofthelight 

chaininexcessovertheheavychainwhichremainsinthehostcellharvestandthattheexcessoflight 

chaintendstoformdimericcomplexes(or'~LCdimers")whicharepresentasaby-productofthe 

productionprocesswiththedesiredmulti-specificantibodynotablymonomericandthusneedtobe 

15 purifiedaway.  

1004661Importantlythetechnicalproblemassociatedwiththeformationofdimersoflightchains, 

whenfusedonN-and/orC-terminaltoadditionalantigenbindingfragment(s),hasnotbeenidentified 

sofarandthecommonlyusedanalyticalmethodshavenotallowedthedetectionandquantificationof 

thoseappendedLCdimersamongsttheheterogenousproductsoftheproductionprocess.Thismay 

20 resultinasignificantbiaswhenestimatingtheamountoftheproductsusingstandardanalytical 

methods.  

1004671Thusthereisaneedtoimprovemulti-specificantibodiesandmethodsofproductionthereof, 

stepsoftheproductionprocessandthusimprovetheyieldoftheproteinofinterestforuseintherapy, 

25 whichisthemulti-specificantibodyinparticularinitsmonomericform.  

1004681Themulti-specificantibodiesofthepresentinventionhavebeenengineeredtoprovide 

improvedmulti-specificantibodieswithequivalentfunctionalityandstabilitywhilstincreasingthe 

yieldof"multi-specificantibody"materialnotablymonomericobtainedafterpurificationnotably 

afteraone-steppurificationcomprisingaproteinAaffinitychromatography.  

30 1004691Advantageouslythemulti-specificantibodiesofthepresentdisclosurecanbemoreefficiently 

purifiedwithapurificationmethodwhichisimprovedoverthemethodscommonlyusedintheprior 

artnotablyinthattheimprovedmethodcomprisesfewerstepswhichiscostandtimeeffectiveatthe 

industrialscale. Inparticularthemulti-specificantibodiesofthepresentdisclosuremaximizethe 

quantityofproteinsofinterest(i.ethecorrectmulti-specificantibodyformat)obtainedafteraone-step 

35 purificationmethodcomprisingaproteinAaffinitychromatographywherebythepurificationofthe 

multi-specificantibodiesofinterestandtheremovaloftheappendedLCdimersoccurconcurrently.  

whichallowtheisolationandremovaloftheappendedLCdimerseasilyandefficientlyattheearliest
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Advantagcouslythcmcthodsofproductionandpurificationofthemulti-specificantibodiesofthe 

presentdisclosuredonotrequireanadditionalpurificationsteptocapturethefreeunboundlightchains 

inexcessnotablytheappendedLCdimers.  

1004701Thepresentinventionprovidesaprocessfortheproductionofamulti-specificantibodyorof 

5 anantigen-bindingdomainaccordingtothepresentinventioncomprisingculturingahostcellaccording 

tothepresentinventionunderconditionssuitableforproducingthemulti-specificantibodyorthe 

antigen-bindingdomainaccordingtotheinventionandisolatingthemulti-specificantibodyorantigen

bindingdomain.  

1004711Themulti-specificantibodyorantigen-bindingdomainmaycompnseonlyaheavyorlight 

10 chainpolypeptideinwhichcaseonlyaheavychainorlightchainpolypeptidecodingsequenceneeds 

tobeusedtotransfectthehostcells. Forproductionofantibodiesorantigen-bindingdomains 

comprisingbothheavyandlightchainsthecelllinemaybetransfectedwithtwovectorsafirstvector 

encodingalightchainpolypeptideandasecondvectorencodingaheavychainpolypeptide.  

Alternativelyasinglevectormaybeusedthevectorincludingsequencesencodinglightchainand 

15 heavychainpolypeptides.  

1004721Thusthereisprovidedaprocessforculturingahostcellandexpressingamulti-specific 

antibodyoranantigen-bindingdomainisolatingthelafterandoptionallypurifyingthesametoprovide 

anisolatedmulti-specificantibodyoranantigen-bindingdomain. Inoneembodimenttheprocess 

furthercomprisesthestepofconjugatinganeffectormoleculetotheisolatedantibodyorfragment.  

20 1004731Thepresentinventionalsoprovidesaprocessfortheproductionofanantibodymolecule 

accordingtothepresentinventioncomprisingculturingahostcellcontainingavectorofthepresent 

antibodymoleculeofthepresentinventionandisolatingtheantibodymolecule.  

1004741Theantibodymoleculemaycompriseonlyaheavyorlightchainpolypeptideinwhichcase 

25 onlyaheavychainorlightchainpolypeptidecodingsequenceneedstobeusedtotransfectthehost 

cells. Forproductionofproductscomprisingbothheavyandlightchainsthecelllinemaybe 

transfectedwithtwovectorsafirstvectorencodingalightchainpolypeptideandasecondvector 

encodingaheavychainpolypeptide.Alternativelyasinglevectormaybeusedthevectorincluding 

sequencesencodinglightchainandheavychainpolypeptides.  

30 1004751Theantibodiesandantigen-bindingfragmentsaccordingtothepresentinventionareexpressed 

atgoodlevelsfromhostcells. Thusthepropertiesoftheantibodiesand/orfragmentsappeartobe 

optimizedandconducivetocommercialprocessing.  

inventionunderconditionssuitableforleadingtoexpressionofproteinfromDNAencodingthe
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Purifiedantibodies 

1004761Inoneembodimentthereisprovidedapurifiedantibodyforexampleahumanizedantibody, 

inparticularanantibodyaccordingtotheinventioninsubstantiallypurifiedfrominparticularfreeor 

substantiallyfreeofendotoxinand/orhostcellproteinorDNA.  

5 1004771Substantiallyfreeofendotoxinisgenerallyintendedtorefertoanendotoxincontentof1EU 

permgantibodyproductorlesssuchas0.5or0.1EUpermgproduct.  

1004781SubstantiallyfreeofhostcellproteinorDNAisgenerallyintendedtorefertohostcellprotein 

and/orDNAcontent400ggpermgofantibodyproductorlesssuchas1OOggpermgorlessinparticular 

2Oggpermgasappropriate.  

10 Invitroandcvvivouseofthemulti-specificantibodies 

1004791Thepresentinventionalsoprovidesaninvitroorexvivomethodofinhibiting1L22-induced 

STAT3phosphorylationthemethodcomprisingcontactingandincubatingkeratinocytecellswitha 

multi-specificantibodyoftheinvention.Anykeratinocytecellsandtheirderivativescanbeused, 

includingforexampleHaCaTcells.  

15 1004801Thepresentinventionfurtherprovidesaninvitroorcxvivomethodofinhibiting1L22induced 

IL-lOreleasethemethodcomprisingcontactingandincubatingepithelialcellswithan antibody 

composingan1L22-bindingdomainaccordingtothepresentinvention.MorespecificallyC0L0205 

cellsmaybeused.  

1004811Alsoisprovidedaninvitroorcxvivomethodofinhibiting1L22inducedS100A7releasethe 

bindingdomainaccordingtothepresentinvention.  

U 

1004821Alsoisprovidedaninvitroorexvivomethodofinhibiting1L22inducedepidermalthickening 

associatedwithaberrantkeratinocytedifferentiationandparakeratosisthemethodcomprising 

contactingandincubatingareconstitutedepitheliumconsistingofkeratinocytesanddermalfibroblasts 

25 withanantibodyaccordingtothepresentinvention. Inparticulartheaberrantkeratinocyteproliferation 

anddifferentiationdemonstratedbyepidermalthickeningandparakeratosisinducedby1L22is 

inhibited.  

1004831Thecellsaregenerallyincubatedforthetimesufficienttoallowtheantibodyoranantigen

bindingfragmentthereoftobindtothetargetandcausethebiologicaleffect.  

30 1004841Themethodsinvolvingmulti-specificantibodiescanbeusedtoachievebiologicaleffectsas 

describedintheExamplesherein.  

20 methodcomprisingcontactingandincubatingkeratinocyteswithanantibodycomprisingan1L22-
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Therapeuticuseofthemulti-specificantibodies 

1004851Thcmulti-spccificantibodiesofthcinventionformulationsorpharmaceuticalcompositions 

tlicrcofmaybeadministeredforprophylacticand/ortherapeutictreatments.  

1004861Thepresentinventionprovidesamulti-specificantibodyoftheinventionorpharmaceutical 

5 compositionthereofforuseasamedicament.  

1004871Inprophylacticapplicationsmulti-specificantibodiesformulationsorcompositionsare 

administeredtoasubjectatriskofadisorderorconditionasdescribedhereininanamountsufficient 

topreventorreducethesubsequenteffectsoftheconditionoroneormoreofitssymptoms.  

1004881Intherapeuticapplicationsthemulti-specificantibodiesareadministeredtoasubjectalready 

10 sufferingfromadisorderorconditionasdescribedhereininanamountsufficienttocurealleviateor 

partiallyarresttheconditionoroneormoreofitssymptoms.Suchtherapeutictreatmentmayresultin 

adecreaseinseverityofdiseasesymptomsoranincreaseinfrequencyordurationofsymptom-free 

periods.  

1004891Thesubjectstobetreatedcanbeanimals.Preferablythepharmaceuticalcompositions 

15 accordingtothepresentinventionareadaptedforadministrationtohumansubjects.  

1004901Thepresentinventionprovidesamethodoftreatingadisorderorconditionasdescribedherein 

inasubjectinneedthereofthemethodcomprisingadministenngtothesubjectamulti-specific 

antibodyaccordingtothepresentinvention.Themulti-specificantibodyisadministeredina 

therapeuticallyeffectiveamount.  

20 1004911Thepresentinventionalsoprovidesamulti-specificantibodyoftheinventionforuseinthe 

Therapeuticuseofacombinationofantibodiesbindingto1L22and1L13 

1004921Thepresentinventionalsoprovidesatherapeuticuseofacombinationofanantibodythatbinds 

to1L13andanantibodythatbindsto1L22.Suchcombinationmightbeinaformofacomposition 

25 comprisinganantibodythatbindsto1L13andanacompositioncomprisinganantibodythatbindsto 

1L22,orinaformoftwoseparateantibodies.  

1004931The antibody combination, the composition their formulations or pharmaceutical 

compositionsthereofmaybeadministeredforprophylacticand/ortherapeutictreatments.  

1004941Inprophylacticapplicationsthecombinationoftheantibodiesformulationsorcompositions 

30 thereofareadministeredtoasubjectatriskofadisorderorconditionasdescribedhereininanamount 

sufficienttopreventorreducethesubsequenteffectsoftheconditionoroneormoreofitssymptoms.  

1004951Intherapeuticapplicationstheantibodiesareadministeredtoasubjectalreadysufferingfrom 

adisorderorconditionasdescribedhereininanamountsufficienttocurealleviateorpartiallyarrest 

treatmentofadisorderorconditionasdescribedherein.
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thcconditionoroncormoreofitssymptoms.Suchtherapeutictreatmentmayresultinadecrcascin 

seventyofdiseasesymptomsoranincreaseinfrequencyordurationofsymptom-freeperiods.  

1004961Thesubjectstobetreatedcanbeanimals.Preferablythepharmaceuticalcompositions 

comprisingthecombinationofthcantibodiesareadaptedforadministrationtohumansubjects.  

5 1004971Thepresentinventionprovidesamethodoftreatingadisorderorconditionasdescribedherein 

inasubjectinneedthereofthemethodcomprisingadministeringtothesubjectacombinationofan 

antibodythatbindsto1L13andanantibodythatbindsto1L22.Suchantibodiesareadministeredina 

therapeuticallyeffectiveamount.  

1004981Thcprescntinventionprovidesamethodoftrcatingadisordcrorconditionasdcscribcdhcrcin 

10 inasubjectinneedthereofthemethodcomprisingadministeringtothesubjectacomposition 

comprisinganantibodythatbindsto1L13andanantibodythatbindsto1L22.Suchantibodiesare 

administeredinatherapeuticallyeffectiveamount.  

1004991Thecombinationattenuatesimpairedbafflerfunctionofthcskinand/orparakeratosisand/or 

thcreleaseofantimicrobialpeptides 

15 1005001Inthecontextofthecombinationtheanti-1L13antibodyandtheanti-1L22antibodymightbe 

administeredeithcrsimultaneouslyorsubsequently.  

1005011Thepresentinventionalsoprovidesacombinationofanantibodythatbindsto1L13andan 

antibodythatbindsto1L22foruscinthetreatmentofadisorderorconditionasdescribedherein.  

1005021Thepresentinventionalsoprovidesacompositioncomprisinganantibodythatbindsto1L13 

1005031Eachantibodyofthecombinationorthecompositioncanbeindependentlyselectcdfromafull 

lengthantibodyFabscFvFvdsFvanddsscFvasdescribedabove.  

1005041Eachantibodyofthecombinationcanbeindependentlyselectedfromamonoclonal, 

humanizedhumanandchimen.  

25 Therapeuticindications 

1005051Themulti-specificantibodiesthecombinationsandthecompositionsoftheantibodiesof 

presentinventionmaybeusedintreatingpreventingoramelioratinginflammatoryskinconditionsthat 

areassociatedwith1L22,1L22R1,1L13,orJL13RA1activity;forexampleanyconditionwhichresults 

inwholeorinpartfromsignalingthrough1L22R1,JL13RA1,JL-13R2and/orJL-22BP.  

30 10050611L22ismainlyproducedbylymphoidcellssuchasThelper1(Thi)cellsTh17cellsandTh22 

cellsybTcellsNaturalKiller(NK)cellsandinnatelymphoidcells(ILCs)3aswcllasnon-lymphoid 

cellssuchasfibroblastsneutrophilsmacrophagesandmastcells.HighlevelsofJL22havebeenfound 

inhumanpsoriaticplaques(Bonifaceetal.1, ClinExpImmunol 150:407-415(2007))andthe 

20 andanantibodythatbindsto1L22foruseinthetreatmentofadisorderorconditionasdescribedherein.
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rnvolvcmcntofthiscytokineinIlicpathogenesisofpsonasishasbccndcmonstratcdinmouscmodcls 

ofskininflammation(VanBelleaci.IImmunol.January1;188(1):462-9(2012)).Theligandssuch 

as1L22tatsignalviathe1L22R1havebeenimplicatedinanumberofdiseasesandsince1L22R1is 

expressedonskinandepithelialcellsthekeydiseasesarethoseaffectingskinandepithelia.1L13isa 

5 pleiotropiccytokineinvolvedinimmuneresponseconditionssuchasatopyasthmaallergyand 

inflammatoryresponse.TheroleofJLl3inimmuneresponseisfacilitatedbyitseffectoncell-signaling 

pathways.1L13hasbeenshowntoplayroleinepidermalthickening.  

1005071Theantibodiesandcompositionsofthepresentinventioncanbeusedtotreatinflammatory 

skinconditions.Incertainembodimentsinflammatoryskinconditionsareselectedfrompsoriasis, 

10 psonaticarthritiscontactdermatitischronichandeczemaoratopicdermatitis.Morespecificallythe 

skininflammatorydiseaseisatopicdermatitis.  

1005081InparticularasdemonstratedbytheExamplestheantibodiesandcompositionsofthe 

inventioninhibitepidermalthickeningassociatedwithaberrantkeratinocytedifferentiationand 

parakeratosisinasubjectdiagnosedwithaninflammatoryskincondition.  

15 1005091Consequentlytheinventionprovidesamethodofattenuatingimpairedbafflerfunctionofthe 

skinand/orparakeratosisand/orthereleaseofcytokinesand/orantimicrobialpeptidessuchasfor 

exampleS100A7inasubjectdiagnosedwithaskininflammatorydiseasethemethodcomprising 

administeringtosaidsubjectanantibodyasprovidedinthepresentinvention.  

1005101Inyetanotherembodimentthepresentinventionprovidesanantibodyoftheinventionforuse 

20 inaftenuatingepidermalthickeningimpairedbarrierfunctionoftheskinand/orparakeratosisand/or 

thereleaseofcytokinesand/orantimicrobialpeptidessuchasforexampleS100A7,and/orEotaxin-3 

1005111Inyetanotherembodimentthepresentinventionprovidesuseofanantibodyoftheinvention 

forthemanufactureofamedicamentforattenuatingepidermalthickeningimpairedbamerfunctionof 

25 theskinand/orparakeratosisand/orthereleaseofcytokinesand/orantimicrobialpeptidessuchasfor 

exampleS100A7inasubjectdiagnosedwithaskininflammatorydisease.  

1005121Inparticularsuchattenuationofimpairedbarrierfunctionoftheskinisachievedbyreducing 

aberrantIL22mediatedkeratinocyteproliferationanddifferentiation.  

Diagnosticuseoftheantibodies 

30 1005131Alsopartofthepresentinventionistheuseoftheantibodiesasdiagnosticallyactiveagentsor 

indiagnosticassaysforexamplefordiagnosinginflammatoryskindisease.  

1005141Thediagnosismaypreferablybeperformedonbiologicalsamples.A"biologicalsample" 

encompassesavarietyofsampletypesobtainedfromanindividualandcanbeusedinadiagnosticor 

monitoringassay.Thedefinitionencompassescerebrospinalfluidbloodsuchasplasmaandserumand 

releaseinasubjectdiagnosedwithaninflammatoryskindisease.
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othcrliquidsampicsofbiologicaloriginsuchasurincandsalivasolidtissucsamplcssuchasabiopsy 
9 

specimenortissueculturesorcellsdenvedtherefromandtheprogenythereofThedefinitionalso 

includessamplesthathavebeenmanipulatedinanywayaftertheirprocurementsuchasbytreatment 

withreagentssolubilizationorenrichmentforcertaincomponentssuchaspolynucleotides.  

5 1005151Diagnostictestingmaypreferablybeperformedonbiologicalsampleswhicharenotincontact 

withthehumanoranimalbody.Suchdiagnostictestingisalsoreferredtoasinvitrotesting.Invitro 

diagnostictestingmayrelyonaninvitromethodofdetectionofamarkerinabiologicalsamplewhich 

hasbeenobtainedfromanindividual.  

Pharmaceuticalanddiagnosticcompositions 

10 1005161Anantibodyoracompositionofantibodiesmaybeprovidedasapharmaceuticalcomposition.  

Thepharmaceuticalcompositionwillnormallybesterileandwilltypicallyincludeapharmaceutically 

acceptablecaterand/oradjuvant.Apharmaceuticalcompositionofthepresentinventionmay 

additionallycompriseapharmaceuticallyacceptableadjuvantand/orcarder.  

1005171Astheantibodiesofthepresentinventionareusefulinthetreatmentdiagnosisand/or 

15 prophylaxisofadisorderorconditionasdescribedhereinthepresentinventionalsoprovidesfora 

pharmaceuticalordiagnosticcompositioncomprisinganantibodyorantigen-bindingfragmentthereof 

accordingtothepresentinventionincombinationwitoneormoreofapharmaceuticallyacceptable 

carrierexcipientordiluent.  

1005181Inparticulartheantibodyorantigen-bindingfragmentthereofisprovidedasapharmaceutical 

20 compositioncomprisingoneormoreofapharmaceuticallyacceptableexcipientdiluentorcater.  

9 

pharmaceuticallyacceptableexcipientcarnerdiluentbufferstabilizerorothermaterialswellknown 

tothoseskilledintheart.Suchmaterialsshouldbenon-toxicandshouldnotinterferewiththeefficacy 

oftheactiveingredient.  

25 1005201Alsoprovidedarecompositionsincludingpharmaceuticalformulations comprisingan 

antibodyofthepresentinventionorpolynucleotidescomprisingsequencesencodingsuchantibody.In 

certainembodimentscompositionscompriseoneormoreantibodiestatbindto1L13and1L22orone 

ormorepolynucleotidescomprisingsequencesencodingoneormoreantibodiesthatbindto1L13and 

1L22.Thesecompositionsmayfurthercomprisesuitablecaterssuchaspharmaceuticallyacceptable 

30 excipientsand/oradjuvantsincludingbufferswhicharewellknownintheart.  

1005211Pharmaceuticalcompositionsofanantibodyasdescribedhereinarepreparedbymixingsuch 

antibodyhavingthedesireddegreeofpuritywithoneormoreoptionalpharmaceuticallyacceptable 

carriersinteformoflyophilizedformulationsoraqueoussolutions.  

1005191Thesecompositionsmaycompriseinadditiontothetherapeuticallyactiveingredient(s),a
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9 
1005221ExampicsofthetechniquesandprotocolsmentionedabovecanbefoundinRemingtons 

PharmaceuticalSciences,20thEdition,2000,pub.LippincoftWilliams&Wilkins.  

1005231Pharmaceuticallyacceptablecatersaregenerallynontoxictorecipientsatthedosagesand 

concentrationsemployedandincludebutarenotlimitedto:bufferssuchasphosphatecitrateand 

5 otherorganicacids antioxidantsincludingascorbicacidandmethionine;preservatives(suchas 

octadecyldimethylbenzylammoniumchlo6de hexamethoniumchloride benzalkoniumchloride* 

benzethoniumchloridesphenolbutylorbenzylalcohol;alkylparabenssuchasmethylorpropyl 

paraben~catechol~resorcinol;cyclohexanol;3-pentanol~andm-cresol);lowmolecularweight(lessthan 

about10residues)polypeptides, proteinssuchasserumalbumingelatinorimmunoglobulins~ 

10 hydrophilicpolymerssuchaspolyvinylpyrrolidone~aminoacidssuchasglycineglutamineasparagine, 

histidinearginineorlysine;monosaccharides disaccharidesandothercarbohydratesincluding 

glucosemannoseordextrinschelatingagentssuchasEDTAsugarssuchassucrosemannitol, 

trehaloseorsorbitohsalt-forming counter-ionssuchassodiummetalcomplexes(e.g.Zn-protein 
4 

complexes); and/or non-ionic surfactants such as polyethylene glycol (PEG). Exemplary 

15 pharmaceuticallyacceptablecarriershereinfurtherincludeinterstitialdrugdispersionagentssuchas 

solubleneutral-activehyaluronidaseglycoproteins(sHASEOP),forexamplehumansolublePH-20 

hyaluronidaseglycoproteinssuchasrHuPH2O(HYLENEX® BaxterInternationalInc.).Certain 

exemplarysHASEGPsandmethodsofuseincludingrHuPH2OaredescribedinUS2005/0260186and 

2006/0104968. In one aspect, a sHASEOP is combined wit one or more additional 

20 glycosaminoglycanasessuchaschondroitinases.  

1005241ExemplarylyophilizedantibodyformulationsaredescribedinIJS6,267,958.Aqueousantibody 

formulationsincludethosedescribedinUS6,171,586andW02006/044908,thelafterformulations 

1005251Activeingredientsmaybeentrappedinmicrocapsulespreparedforexamplebycoacervation 

25 techniquesorbyinterfacialpolymerization forexamplehydroxymethylcelluloseorgelatin

microcapsulesandpoly-(methylmethacylate)microcapsulesrespectivelyincolloidaldrugdelivery 

systems (forexample, liposomes, albuminmicrospheres microemulsions nano-particlesand 
9 nanocapsules)orinmacroemulsions.SuchtechniquesaredisclosedinRemingtonsPharmaceutical 

Sciences16theditionOsolA.Ed.(1980).  

30 1005261Sustained-releasepreparationsmaybeprepared.Suitableexamplesofsustained-release 

preparationsincludesemipermeablematricesofsolidhydrophobicpolymerscontainingtheantibody, 

whichmatricesareintheformofshapedarticlese.g.filmsormicrocapsules.  

U 

1005271Theformulationstobeusedforinvivoadministrationaregenerallysterile.Sterilitymaybe 

readilyaccomplishede.g.,byfiltrationthroughsterilefiltrationmembranes.  

35 1005281ExemplarylyophilizedantibodyformulationsaredescribedinUS6,267,958.Aqueous 

antibodyformulationsincludethosedescribedinUS6,171,586andW02006/044908.  

includingahistidine-acetatebuffer.
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1005291Thcpharmaccuticalcompositionsoftheinventionmayincludeoneormorepharmaceutically 

acceptablesalts.  

1005301Pharmaceuticallyacceptablecarrierscompriseaqueouscarnersordiluents. Examplesof 

suitableaqueouscaterstatmaybeemployedinthepharmaceuticalcompositionsoftheinvention 

5 includewaterbufferedwaterandsaline. Examplesofothercatersincludeethanolpolyols(suchas 

glycerolpropyleneglycolpolyethyleneglycolandthelike),andsuitablemixturesthereofvegetable 

oilssuchasoliveoilandinjectableorganicesterssuchasethyloleate. Inmanycasesitwillbe 

desirabletoincludeisotonicagentsforexamplesugarspolyalcoholssuchasmannitolsorbitolor 

sodiumchlorideinthecomposition.  

10 1005311Pharmaceuticalcompositionstypicallymustbesterileandstableundertheconditionsof 

manufactureandstorage.Thecompositioncanbeformulatedasasolutionmicroemulsionliposome, 

orotherorderedstructuresuitabletohighdrugconcentration.  

1005321Inoneembodimenttheantibodyorantigen-bindingfragmentthereofaccordingtothepresent 

inventionisthesoleactiveingredient.Inanotherembodimenttheantibodyorantigen-bindingfragment 

15 thereofaccordingtothepresentinventionisincombinationwithoneormoreadditionalactive 

ingredients.Alternativelythepharmaceuticalcompositionscomprisetheantibodyorantigen-binding 

fragmentthereofaccordingtothepresentinventionwhichisthesoleactiveingredientanditmaybe 

administeredindividuallytoapatientincombination(e.g.simultaneouslysequentiallyorseparately) 

withotheragentsdrugsorhormones.  

20 1005331Theprecisenatureofthecarrierorothermaterialmaydependontherouteofadministration 

e.g.oralintravenouscutaneousorsubcutaneousnasalintramuscularandintraperitonealroutes.For 

dextrosesaccharosecellulosecornstarchorpotatostarcfrlubricantse.g.silicatalcstearicacid, 

magnesiumorcalciumstearateand/orpolyethyleneglycolsbinding , e.g.starchesgumarabic, 

25 gelatinmethylcellulosecarboxymethylcelluloseorpolyvinylpyrrolidoncvdisaggregatingagentse.g.  

starchalginicacidalginatesorsodiumstarchglycolate;effervescing , dyestuffs;sweetenerw 

weftingagentssuchaslecithinpolysorbateslaurylsulphates~and general non-toxicand 

pharmacologicallyinactivesubstancesusedinpharmaceuticalformulations. Suchpharmaceutical 

preparationsmaybemanufacturedinknownmannerforexamplebymeansofmixinggranulating, 

30 tablettingsugar-coatingorfilm-coatingprocesses.  

1005341Oralformulationsincludesuchnormallyemployedexcipientsasforexamplepharmaceutical 

gradesofmannitollactosestarchmagnesiumstearatesodiumsaccharinecellulosemagnesium 

carbonateandthelike. Thesecompositionstaketheformofsolutionssuspensionstabletspills, 

capsulessustainedreleaseformulationsorpowdersandcontain100oto950oofactiveingredient, 

35 preferably250oto700~Wherethepharmaceuticalcompositionislyophilisedthelyophilisedmaterial 

examplesolidoralformsmaycontaintogetherwiththeactivesubstancediluentse.g.lactose,
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maybcrcconstitutcdpriortoadministrationc.g.asuspcnsion.Reconstitutionisprcfcrablycffcctcdin 

buffer.  

1005351Solutionsforintravenousadministrationorinfusionmaycontainascaterforexamplesterile 

waterorpreferablytheymaybeintheformofsterileaqueousisotonicsalinesolutions.  

5 1005361Preferablythepharmaceuticalordiagnosticcompositioncomprisesahumanizedantibody 

accordingtothepresentinvention.  

Therapeuticallyeffectiveamountanddosage 

1005371Theantibodiesandpharmaceuticalcompositionsmaybeadministeredsuitablytoapatientto 

identifythetherapeuticallyeffectiveamountrequired.Foranyantibodythetherapeuticallyeffective 

10 amountcanbeestimatedinitiallyeitherincellcultureassaysorinanimalmodelsusuallyinrodents, 

rabbitsdogspigsorprimates. Theanimalmodelmayalsobeusedtodeterminetheappropriate 

concentrationrangeandrouteofadministration.Suchinformationcanthenbeusedtodetermineuseful 

dosesandroutesforadministrationinhumans.  

1005381Theprecisetherapeuticallyeffectiveamountforahumansubjectwilldependupontheseverity 

15 ofthediseasestatethegeneralhealthofthesubjecttheageweightandgenderofthesubjectdiet, 

timeandfrequencyofadministrationdrugcombination(s),reactionsensitivitiesandtolerance/response 

totherapy.Compositionsmaybeconvenientlypresentedinunitdoseformscontainingapredetermined 

amountofanactiveagentofthedisclosureperdose. Doserangesandregimensforanyofthe 

embodimentsdescribedhereinincludebutarenotlimitedtodosagesrangingfrom1mg-1000mgunit 

20 doses.  

inventionmaybedeterminedbyaskilledmedicalpractitioner. Actualdosagelevelsoftheactive 

ingredientsinthepharmaceuticalcompositionsofthepresentinventionmaybevariedsoastoobtain 

anamountoftheactiveingredientthatiseffectivetoachievethedesiredtherapeuticresponsefora 

25 particularpatientcompositionandmodeofadministrationwithoutbeingtoxictothepatient.The 

selecteddosagelevelwilldependuponavarietyofpharmacokineticfactorsincludingtheactivityofthe 

particularcompositionsofthepresentinventionemployedtherouteofadministrationthetimeof 

administrationtherateofexcretionoftheparticularcompoundbeingemployedthedurationofthe 

treatment otherdrugscompoundsand/ormaterialsusedincombinationwiththeparticular 

30 compositionsemployedtheagesexweightconditiongeneralhealthandpnormedicalhistoryofthe 

patientbeingtreatedandlikefactorswellknowninthemedicalarts.  

1005401Asuitabledosemaybeforexampleintherangeoffromabout0.01gg/kgtoabout1000mg/kg 

bodyweighttypicallyfromabout0.1p~gIgtoabout100mg/kgbodyweightofthepatienttobetreated.  

1005411Dosageregimensmaybeadjustedtoprovidetheoptimumdesiredresponse(e.g.,atherapeutic 

35 response).Forexampleasingledosemaybeadministeredseveraldivideddosesmaybeadministered 

1005391Asuitabledosageofanantibody/modulatoryagentorpharmaceuticalcompositionofthe
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ovcrtimcorthcdoscmaybeproportionallyreducedorincreasedasindicatedbytheexigenciesofthe 

therapeuticsituation.Dosageunitformasusedhereinreferstophysicallydiscreteunitssuitedasunitary 

dosagesforthesubjectstobetreatecLeachunitcontainsapredeterminedquantityofactivecompound 

calculatedtoproducethedesiredtherapeuticeffectinassociationwiththerequiredpharmaceutical 

5 carrier.  

Administrationofpharmaceuticalcompositionsorformulations 

1005421Theantibodiesorformulationsorcompositionsthereofmaybeadministeredforprophylactic 

and/ortherapeutictreatments.  

1005431Anantibodyorpharmaceuticalcompositionmaybeadministeredviaoneormoreroutesof 

10 administrationusingoneormoreofavarietyofmethodsknownintheart.Aswillbeappreciatedby 

theskilledartisantherouteand/ormodeofadministrationwillvarydependinguponthedesiredresults.  

Examplesofroutesofadministrationforcompoundsorpharmaceuticalcompositionsoftheinvention 

includeintravenousintramuscularintradermalintraocularintraperitonealsubcutaneousspinalor 

otherparenteralroutesofadministrationforexamplebyinjectionorinfusion. Alternatively, 

15 antibody/modulatoryagentorpharmaceuticalcompositionoftheinventioncanbeadministeredviaa 

non-parenteralroutesuchasatopicalepidermalormucosalrouteofadministration. The 

antibody/modulatoryagentorpharmaceuticalcompositionoftheinventionmaybefororal 

administration.  

1005441Suitableformsforadministrationincludeformssuitableforparenteraladministratione.g.by 

20 injectionorinfusionforexamplebybolusinjectionorcontinuousinfusioninintravenousinhalable 

orsub-cutaneousform. Wheretheproductisforinjectionorinfusionitmaytaketheformofa 

suchassuspendingpreservativestabilizingand/ordispersingagents.Alternativelytheantibodyor 

antigen-bindingfragmentthereofaccordingtotheinventionmaybeindryformforreconstitution 

25 beforeusewithanappropriatesterileliquid.Solidformssuitableforsolutioninorsuspensionin, liquid 

vehiclespriortoinjectionmayalsobeprepared.  

1005451Onceformulatedthecompositionsoftheinventioncanbeadministereddirectlytothesubject.  

Accordinglyprovidedhereinistheuseofanantibodyoranantigen-bindingfragmentthereofaccording 

totheinventionforthemanufactureofamedicament.  

30 Articlesofmanufactureandkits 

1005461Thepresentdisclosurealsoprovideskitscomprisingtheantibodiesofthepresentinventionand 

instructionsforuse.Thekitmayfurthercontainoneormoreadditionalreagentssuchasanadditional 

therapeuticorprophylacticagentasdiscussedabove.  

suspensionsolutionoremulsioninanoilyoraqueousvehicleanditmaycontainadditionalagents,
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1005471Thcprcsdntinvdntionprovidcsuseofamulti-spccificantibodyaccordingtotheinventionor 

pharmaceuticalcompositionthereofforthemanufactureofamedicament.  

1005481Thepresentinventionalsoprovidesuseofamulti-specificantibodyofthepresentinvention 

forthemanufactureofamedicamentforthetreatmentofadisorderorconditionasdescribedherein.  

5 1005491Thepresentinventionalsoprovidesuseofacombinationofanantibodythatbindsto1L22and 

anantibodythatbindstoIL13orpharmaceuticalcompositionthereofforthemanufactureofa 

medicamentforthetreatmentofadisorderorconditionasdescribedherein.  

1005501Thepresentinventionalsoprovidesuseofacompositioncomprisinganantibodythatbindsto 

1L22andanantibodythatbindstoIL13orpharmaceuticalcompositionthereofforthemanufactureof 

10 amedicamentforthetreatmentofadisorderorconditionasdescribedherein.  

1005511Incertainembodimentsthearticleofmanufactureorkitcomprisesacontainercontainingone 

ormoreoftheantibodiesoftheinventionorthecompositionsdescribedherein.Incertainembodiments, 

thearticleofmanufactureorkitcomprisesacontainercontainingnucleicacids(s)encodingone(or 

more)oftheantibodiesorthecompositionsdescribedherein.Insomeembodimentsthekitincludesa 

15 celloracelllinethatproducesanantibodyasdescribedherein.  

1005521Incertainembodimentsthearticleofmanufactureorkitcomprisesacontainerandalabelor 

packageinsertonorassociatedwiththecontainer.Suitablecontainersincludeforexamplebottles, 

vialssynngesIVsolutionbagsetc.Thecontainersmaybeformedfromavarietyofmaterialssuchas 

glassorplastic.Thecontainerholdsacompositionwhichisbyitselforcombinedwithanother 

20 compositioneffectivefortreatmentpreventionand/ordiagnosisandmayhaveasterileaccessport.At 

leastoneagentinthecompositionisanantibodyofthepresentinvention.Thelabelorpackageinsert 

specificallyatopicdermatitis.  

25 1005531Itshouldbenotedthattheabove-mentionedembodimentsillustrateratherthanlimitthe 

inventionandtatthoseskilledintheartwillbeabletodesignmanyalternativeembodimentswithout 

departingfromthescopeoftheclaims.I 

1005541ThesequencesincludedinthepresentinventionareshowninTables10-17 

1005551Table10.Sequencesof1L22,1L13andalbuminrelatedproteins 

Name Sequence SEQ 
ID 

_________________________________________________________ NO 
1L22 MAALQKSVSSFLMGTLATSCLLLLALLVQGGAZNABISSHCRLDKSNFQ 1 

QBYITNRTFMLAKEASLADNNTDVRLIGEKLFHGVSMSERCYLMKQVL 

NFTLEEVLFBQSDRFQBYMQEVVBFLARLSNRLSTCHIEGDDLHIQRN 
____________________ VQKLKDTVKKLGESGEIKidGELDLLFMSLRNACI ______ 

indicatesthatthecompositionisusedforthetreatmentofaskininflammatoryconditionmore
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1L22 (34-179) ABISSHGRLDKSNFQQBYITNRTFMLAKEASLADNNTDVRLIGEKLFH 2 

Without signal GVSMSERCYLMKQVLNFTLEEVLFBQSDRFQBYMQEVVBFLARLSNRL 

peptide STOHIEGDDLHIQRNVQKLKDTVKKLGESGEIKZYIGELDLLFMSLRNA 

_____________________ 0I ______ 

His-tagged 1L22 MGSSHHHHHHSSGENLYFQGSQGGA/\ABISSHCRLDKSNFQQBYITNR 3 

TFI'4LAKEASLADNNTDVRLIGEKLFHGVSMSERCYLMKQVLNFTLEEV 

LFPQSDRFQPYMQEVVPFLARLSNRLSTCHIEGDDLHIQRNVQKLKDT 

_____________________ VKKLGESGEIKMGELDLLFZ'4SLRNACI ______ 

Cleaved1L22 GSQGGA/\APISSHCRLDKSNFQQPYITNRTFMLAKEASLADNNTDVRL 4 
IGEKLFHGVSMSERCYLMKQVLNFTLEEVLFBQSDRFQPYMQEVVPFL 

ARLSNRLSTCHIEGDDLHIQRNVQKLKDTVKKLGESGEIKidGELDLL 

____________________ FMSLRNACI ______ 

1L13 MHPLLNPLLLALGLZ'4ALLLTTVIALTCLGGFASPGPVBPSTALRELIE 5 
ELVNITQNQKABLCNGSMVW2INLTAGMYCAJ&LESLINVSGCSAIEKT 

QRI4LSGFCBHKVSAGQFSSLHVRDTKIEVAQFVKDLLLHLKKLFREGR 

______________________ EN ______ 

1L13mature LTCLGGFASBGBVBBSTALRELIEELVNITQNQKABLCNGSMVW2INL 6 

TAGMYCAALESLINVSGOSAIEKTQRI'4LSGFCBHKVSAGQFSSLHVRD 

_____________________ IKIEVAQFVKDLLLHLKKLFREGRFN ______ 

HumanAlbumin MKWVTFISLLFLFSSAYSRGVFRRDAHKSEVAHRFKDLGEENFKALVL 7 
IAFAQYLQQCBFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGD 

KLCTVATLRETYGEI4ADCGAKQEBERNECFLQHKDDNBNLBRLVRBEV 

DVP4CTAFHDNEETFLKKYLYEIARRHBYFYABELLFFAKRYKZ\AFTEC 

CQAADKZ\ACLLBKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAV 
ARLSQRFBKAEFAEVSKLVTDLTKVHTECCHGDLLEGADDRADLAKYI 
GENQDSISSKLKECCEKPLLEKSHGIAEVENDEMPADLPSLAADFVES 

KDVCKNYAEAKDVFLGNFLYEYARRHBDYSVVLLLRLAKTYETTLEKC 

GAZNADBHECYAKVFDEFKBLVEEBQNLIKQNCELFEQLGEYKFQNALL 
VRYTKKVBQVSTBTLVEVSRNLGKVGSKCCKHBEAKRMBCAEDYLSVV 

LNQLCVLHEKTBVSDRVTKCCTESLVNRRBGFSALEVDETYVBKEFNA 

ETFTFRADICTLSEKERQIKKQTALVELVKHKBKATKEQLKAVMDDFA 
_____________________ AFVEKCGKADDKETCFAEEGKKLVAASQAALGL ______ 

U 

1005561Table11.CDRsof1L13-,1L22-andalbumin-bindingdomainsand1L13/1L22TrYbe 
sequences 

Name Sequence SEQ 

___________________________________________________________________________ NO 
11041 CDRL1 QASEDIYTNLA S 

11041 CDRL2 WASTLAS 9 

11041 CDRL3 QASVYGNAADSRYT 10 

11041 CDRH1 GFSLSSYAMI 11 

11041 CDRH2 IIDIEGSTYYASWAKG 12 

11041 CDRH3 DRFVGVDIFDB 13 

11O41gL13 V-region AVQLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKABKLLI 14 

YWASTLASGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQASVYGNA 

____________________ ADSRYTFGGGTKVEIK ______ 

11O41gL13V-region gccgtcoaactgactcagtccccgagctcaotttccgcgagcgtggga 15 

gatcgcgtgaccattacgtgccaggcctcggaggacatctacaccaac 
otcgcctggtatoaacagaagcctggcaaagctcccaagctgttgatc 
tactgggcctccactctggcctccggagtgocttcgoggttctccggt 

______________________ tctggatcaggcaccgacttcaccctgacaatcagcagcctccagccg________ 

ID
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gaagattttgccacttactactgcoaagcatccgtctacgggaacgca 
gcggactccagatataccttcggcgggggaaccaaagtggagattaag 

______________________ ogtacg ______ 

11O41gH14 V-region EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIVIIWVRQABGKGLEWI 16 

GIIDIEGSTYYASWAKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFDBWGQGTLVTVSS ______ 

11O41gH14 V-region gaggtgoagctcgtggaaagcggaggaggaotggtgoagccaggaggg 17 

tccttgoggcttagctgtgccgtgtccggcttctccotgtcctcctac 
gccatgatctgggtccgccaagctcctgggaagggcctcgaatggatt 
ggtattatcgacatcgagggatcaacctactacgcctcgtgggccaag 
ggacggttcaccatctcgcgggacaactccaagaacactgtgtatctg 
oagatgaacagcotgagggcagaagataccgccgtgtactactgcgcg 
agagatogcttcgtgggcgtggacatctttgacccgtggggtoaaggc 

______________________ accctggtcactgtctcgagc ______ 

Light chain (VL- AVQLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKABKLLI 18 

CL) 11O41gL13 YWASTLASGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQASVYGNA 

ADSRYTFGGGTKVEIKRTVAABSVFIEBBSDEQLKSGTASVVGLLNNF 

YBREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 

____________________ KHKVYAGEVTHQGLSSPVTKSFNRGEC ______ 

Light chain (VL- gccgtcoaactgactcagtccccgagctcaotttccgcgagcgtggga 19 
CL) 11O41gL13 gatcgcgtgaccattacgtgccaggcctcggaggacatctacaccaac 

ctcgcctggtatcaacagaagcctggcaaagctcccaagctgttgatc 
tactgggcctccactctggcctccggagtgccttcgcggttctccggt 
tctggatcaggcaccgacttcaccctgacaatcagcagcctccagccg 
gaagattttgccacttactactgcoaagcatccgtctacgggaacgca 
gcggactccagatataccttcggcgggggaaccaaagtggagattaag 
ogtacggtggccgctccctccgtgttcatcttcccaocctccgacgag 
oagctgaagtccggcaccgcctccgtcgtgtgcctgotgaacaacttc 
taccccogcgaggccaaggtgcagtggaaggtggacaacgccotgcag 
tccggcaactcccaggaatccgtcaccgagcaggactccaaggacagc 
acctactccctgtcctccaccctgaccctgtccaaggccgactacgag 
aagcacaaggtgtacgcctgcgaagtgaccoaccagggcctgtccagc 

______________________ occgtgaccaagtccttcaaccggggcgagtgc ______ 

Heavychain (WI- EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIAIWVRQAPGKGLEWI 20 

Clii) iiO4igHi4 GIIDIEGSTYYASWAKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA 

RDRFVGVDIFDBWGQGTLVTVSSASTKGBSVFBLABSSKSTSGGTAAL 

GCLVKDYFBEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBS 

Heavychain (WI- gaggtgoagctcgtggaaagcggaggaggaotggtgoagccaggaggg 21 
Clii) iiO4igHi4 tccttgoggcttagctgtgccgtgtccggcttctccotgtcctcctac 

gccatgatctgggtccgcoaagctoctgggaagggcotcgaatggatt 
ggtattatcgacatcgagggatcaacctactacgcctcgtgggccaag 
ggacggttcaccatctcgcgggacaactccaagaacactgtgtatctg 
cagatgaacagcctgagggcagaagataccgccgtgtactactgcgcg 
agagatogcttcgtgggcgtggacatctttgacccgtggggtoaaggc 
accctggtcactgtctcgagcgcgtccacaaagggcocatcggtcttc 
occctggcaccctcctccaagagcacctctgggggcacagcggccctg 
ggctgcotggtcaaggactacttcoccgaaocagtgacggtgtcgtgg 
aactcaggtgccotgaccagcggcgttcacaccttcocggctgtccta 
cagtcttcaggactctactccctgagcagcgtggtgaccgtgccctcc 
agcagcttgggcacccagacctacatctgcaacgtgaatcacaagccc 

______________________ agcaacaccaaggtcgataagaaagttgagoccaaatcttgt ______ 

650 CDRL1 KASQNINENLD 22 

650 CDRL2 YTDILQT 23 

650 CDRL3 YQYYSGYT 24 

650 CDRH1 GYSFTSYYIH 25 

____________________ SSLGTQTYICNVNHKBSNTKVDKKVEBKSC ______
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650 CDRH2 RIGBGSGDINYNEKFKG 26 

650 CDRH3 FRYDGAD 27 

650 gL8 V-region DIQMTQSBSSLSASVGDRVTITCKASQNINENLDWYQQKBGKABKLLI 28 

(unmutated*) YYTDILQTGIPSRFSGSGSGTDYTLTISSLQBEDFATYYCYQYYSGYT 

____________________ FGQGTKLEIK ______ 

650 gH9 V-region EVQLVQSGAEVKKBGSSVKVSCKASGYSFTSYYIHWVRQABGQGLEWM 29 

(unmutated*) GRIGPGSGDINYNEKFKGPATFTVDKSTSTAYMELSSLRSEDTAVYYC 

____________________ ARFHYDGADWGQGTLVTVSS ______ 

650gL8V-region gacatcoagatgacccagtccccctcctccotgtccgcctccgtgggc 30 
(unmutated*) gacagggtgaccatcacctgcaaggcctcccagaacatcaacgagaac 

ctggactggtaccagcagaagcccggcaaggcccccaagctgctgatc 
tactacaccgacatcctgoagaccggcatcocctccaggttctccggc 
tccggctccggcaccgactacaccotgaccatctcctccctgoagccc 
gaggacttcgccacctactactgctaccagtactactccggctacacc 

______________________ ttcggcoagggcaccaagotggagatcaag ______ 

650gH9V-region gaggtgoagctggtgcagtccggcgccgaggtgaagaagcccggctcc 31 
(unmutated*) tccgtgaaggtgtcctgcaaggcctccggctactccttcacctcctac 

tacatcoactgggtgaggoaggccoccggcoagggcotggagtggatg 
ggcaggatcggcoccggctccggcgacatcaactacaacgagaagttc 
aagggcagggccaccttcaccgtggacaagtccacctccaccgcctac 
atggagctgtcctccctgaggtccgaggacaccgccgtgtactactgc 
gccaggttccactacgacggcgccgactggggccagggcaccotggtg 

______________________ accgtgtcctcc ______ 

650 gL8 V-region DIQMTQSBSSLSASVGDRVTITCKASQNINENLDWYQQKPGKABKLLI 32 

(mutated**) YYTDILQTGIBSRFSGSGSGTDYTLTISSLQBEDFATYYCYQYYSGYT 

_____________________ FGCGTKLEIK ______ 

650 gHS V-region EVQLVQSGAEVKKBGSSVKVSCKASGYSFTSYYIHWVRQABGQCLEWM 33 

(mutated*~) GRIGBGSGDINYNEKFKGPATFTVDKSTSTAYMELSSLRSEDTAVYYC 

____________________ ARFHYDGADWGQGTLVTVSS ______ 

650gL8V-region gacatcoagatgacccagtccccctcctccotgtccgcctccgtgggc 34 
(mutated**) gacagggtgaccatcacctgcaaggcctccoagaacatcaacgagaac 

otggactggtacoagcagaagcccggcaaggcccccaagctgotgatc 
tactacaccgacatcctgoagaccggcatcocctccaggttctccggc 

gaggacttcgccacctactactgctaccagtactactccggctacacc 
______________________ ttcggctgcggcaccaagctggagatcaag ______ 

650gH9V-region gaggtgoagctggtgcagtccggcgccgaggtgaagaagcccggctcc 35 
(mutated**) tccgtgaaggtgtcctgcaaggcctccggctactccttcacctcctac 

tacatccactgggtgaggcaggcccccggccagtgcctggagtggatg 
ggcaggatcggcoccggctccggcgacatcaactacaacgagaagttc 
aagggcagggccaccttcaccgtggacaagtccacctccaccgcctac 
atggagotgtcctccctgaggtccgaggacaccgccgtgtactactgc 
gccaggttccactacgacggcgccgactggggccagggcaccotggtg 

______________________ accgtgtcctcc ______ 

650 scFv (VH/VL) EVQLVQSGAEVKKBGSSVKVSCKASGYSFTSYYIHWVRQABGQGLEWM 36 

gH9gL8 GRIGBGSGDINYNEKFKGRATFTVDKSTSTAYI4ELSSLRSEDTAVYYC 
(unmutated*) ARFHYDGADWGQGTLVTVSSGGGGSGGGGSGGGGSGGGGSDIQMTQSB 

SSLSASVGDRVTITCKASQNINENLDWYQQKBGKABKLLIYYTDILQT 

GIBSRFSGSGSGTDYTLTISSLQBEDFATYYCYQYYSGYTFGQGTKLE 

____________________ 1K ______ 

650 scFv (VH/VL) gaggtgcagctggtgcagtccggcgccgaggtgaagaagcccggctcc 37 
gH9gL8 tccgtgaaggtgtcctgcaaggcctccggctactccttcacctcctac 
(unmutated*) tacatcoactgggtgaggoaggccoccggcoagggcotggagtggatg 

ggcaggatcggcoccggctccggcgacatcaactacaacgagaagttc 
aagggcagggccaccttcaccgtggacaagtccacctccaccgcctac 
atggagotgtcctccctgaggtccgaggacaccgccgtgtactactgc 
gccaggttccactacgacggcgccgactggggccagggcaccotggtg 
accgtgtcctccggaggtggcggttctggcggtggcggttccggtggc 

______________________ ggtggatcgggaggtggcggttctgacatccagatgacccagtccccc________ 

tccggctccggcaccgactacaccotgaccatctcctccctgoagccc
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tcctccotgtccgcctccgtgggcgacagggtgaccatcacctgcaag 
gcctccoagaacatcaacgagaacotggactggtacoagcagaagccc 
ggcaaggcccccaagctgotgatctactacaccgacatcctgoagacc 
ggcatcccctccaggttctccggctccggctccggcaccgactacacc 
ctgaccatctcctccctgcagcccgaggacttcgccacctactactgc 
taccagtactactccggctacaccttcggccagggcaccaagctggag 

______________________ atcaag ______ 

650 dsscFv (VH/VL) EVQLVQSGAEVKKBGSSVKVSCKASGYSFTSYYIHWVRQAPGQCLEWM 38 
gHSgL8 (mutated**) GRIGBGSGDINYNEKFKGPATFTVDKSTSTAYMELSSLRSEDTAVYYC 

ARFHYDGADWGQGTLVTVSSGGGGSGGGGSGGGGSGGGGSDIQMTQSB 

SSLSASVGDRVTITCKASQNINENLDWYQQKBGKABKLLIYYTDILQT 

GIBSRFSGSGSGTDYTLTISSLQBEDFATYYCYQYYSGYTFGGGTKLE 

____________________ 1K ______ 

650dsscFv (VH/VL) gaggtgoagctggtgcagtccggcgccgaggtgaagaagcccggctcc 39 
gH9gL8 (mutated**) tccgtgaaggtgtcctgcaaggcctccggctactccttcacctcctac 

tacatcoactgggtgaggoaggccoccggcoagtgcotggagtggatg 
ggcaggatcggccccggctccggcgacatcaactacaacgagaagttc 
aagggcagggccaccttcaccgtggacaagtccacctccaccgcctac 
atggagotgtcctccctgaggtccgaggacaccgccgtgtactactgc 
gccaggttccactacgacggcgccgactggggccagggcaccotggtg 
accgtgtcctccggaggtggcggttctggcggtggcggttccggtggc 
ggtggatcgggaggtggcggttctgacatcoagatgacccagtccccc 
tcctccotgtccgcctccgtgggcgacagggtgaccatcacctgcaag 
gcctcccagaacatcaacgagaacctggactggtaccagcagaagccc 
ggcaaggcccccaagctgctgatctactacaccgacatcctgcagacc 
ggcatcccctccaggttctccggctccggctccggcaccgactacacc 
otgaccatctcctccctgoagcccgaggacttcgccacctactactgc 
taccagtactactccggctacaccttcggctgcggcaccaagotggag 

______________________ atcaag ______ 

645 CDRL1 QSSBSVWSNFLS 40 

645 CDRL2 EASKLTS 41 

645 CDRL3 GGGYSSISDTT 42 

645 CDRH1 GIDLSNYAIN 43 

645 CDRH2 IIWASGITFYATWAKS 44 

645 CDRH3 TVBGYSTABYFDL 45 

645VL-region DIQMTQSBSSVSASVGDRVTITCQSSBSVWSNFLSWYQQKBGKABKLL 46 

(unmutated*) IYEASKLTSGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCGGGYSSI 

645VH-region EVQLLESGGGLVQBGGSLRLSCAVSGIDLSNYAINWVRQABGKGLEWI 47 
(unmutated*) GIIWASGTTFYATWAKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA 

_____________________ RTVBGYSTABYFDLWGQGTLVTVSS ______ 

645VL-region gacatacaaatgactcagtctccttcatcggtatccgcgtccgttggc 48 

(unmutated*) gatagggtgactattacatgtcaaagctctoctagcgtctggagcaat 
tttctatcctggtatcaaoagaaaocggggaaggctocaaaaottctg 
atttatgaagcctcgaaaotcaccagtggagttccgtcaagattcagt 
ggctctggatcagggacagacttcacgttgacaatcagttcgotgcaa 
ocagaggactttgcgacctactattgtggtggaggttacagtagcata 

______________________ agtgatacgacatttgggggcggtactaaggtggaaatcaaa ______ 

645WI-region gaggttoaactgottgagtctggaggaggcotagtcoagcctggaggg 49 

(unmutated*) agcctgcgtctctcttgtgcagtaagcggcatcgacctgagcaattac 
gccatcaactgggtgagacaagctccggggaagggtttagaatggatc 
ggtataatatgggccagtgggacgaccttttatgctacatgggcgaaa 
ggaaggtttacaattagcogggacaatagcaaaaacaccgtgtatctc 
oaaatgaactccttgcgagcagaggacacggcggtgtactattgtgct 
ogcactgtcccaggttatagcactgcaccctacttcgatctgtgggga 

______________________ oaagggaccctggtgactgtttcaagt ______ 

645VL-region DIQMTQSBSSVSASVGDRVTITCQSSBSVWSNFLSWYQQKBGKABKLL 50 
(mutated**) IYEASKLTSGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCGGGYSSI 

_____________________ SDTTFGCGTKVEIK ______ 

645WI-region EVQLLESGGGLVQBGGSLRLSCAVSGIDLSNYAINWVRQABGKCLEWI 51 
(mutated**) GIIWASGTTFYATWAKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA 

_____________________ RTVBGYSTABYFDLWGQGTLVTVSS ______ 

_____________________ SDTTFGGGTKVEIK ______
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645 VL-region gacataoaaatgactcagtctccttcatcggtatccgcgtccgttggc 52 
(mutated**) gatagggtgactattacatgtcaaagctctoctagcgtctggagcaat 

tttctatcctggtatcaaoagaaaocggggaaggctocaaaaottctg 
atttatgaagcctcgaaactcaccagtggagttccgtcaagattcagt 
ggctctggatcagggacagacttcacgttgacaatcagttcgctgcaa 
ccagaggactttgcgacctactattgtggtggaggttacagtagcata 

______________________ agtgatacgacatttgggtgcggtactaaggtggaaatcaaa ______ 

645 WI-region gaggttcaactgcttgagtctggaggaggcctagtccagcctggaggg 53 

(mutated**) agcctgogtctctcttgtgcagtaagcggcatcgacotgagcaattac 
gccatcaactgggtgagaoaagctocggggaagtgtttagaatggatc 
ggtataatatgggccagtgggacgaccttttatgctacatgggcgaaa 
ggaaggtttacaattagcogggacaatagcaaaaacaccgtgtatctc 
oaaatgaactccttgcgagcagaggacacggcggtgtactattgtgct 
cgcactgtcccaggttatagcactgcaccctacttcgatctgtgggga 

______________________ caagggaccctggtgactgtttcaagt ______ 

645 scFv (VH/VL) EVQLLESGGGLVQBGGSLRLSCAVSGIDLSNYAINWVRQABGKGLEWI 54 

(unmutated*) GIIWASGTTFYATWAKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA 

RTVPGYSTAPYFDLWGQGTLVTVSSGGGGSGGGGSGGGGSGGGGSDIQ 

MTQSPSSVSASVGDRVTITCQSSBSVINSNFLSWYQQKBGKABKLLIYE 

ASKLTSGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCGGGYSSISDT 

____________________ TFGGGTKVEIK ______ 

645 scFv (VH/VL) gaggttoaactgottgagtctggaggaggcotagtcoagcctggaggg 55 
(unmutated*) agcctgogtctctcttgtgcagtaagcggcatcgacotgagcaattac 

gccatcaactgggtgagaoaagctocggggaagggtttagaatggatc 
ggtataatatgggccagtgggacgaccttttatgctacatgggcgaaa 
ggaaggtttacaattagcogggacaatagcaaaaacaccgtgtatctc 
caaatgaactccttgcgagcagaggacacggcggtgtactattgtgct 
cgcactgtcccaggttatagcactgcaccctacttcgatctgtgggga 
oaagggaccctggtgactgtttcaagtggaggtggcggttctggcggt 
ggcggttccggtggcggtggatcgggaggtggcggttctgacatacaa 
atgactoagtctocttcatcggtatccgcgtccgttggcgatagggtg 
actattacatgtoaaagctctcctagcgtctggagcaattttotatcc 
tggtatoaacagaaaccggggaaggctccaaaacttotgatttatgaa 
gcctcgaaactcaccagtggagttccgtcaagattcagtggctctgga 
tcagggacagacttcacgttgacaatcagttcgctgcaaccagaggac 
tttgcgacctactattgtggtggaggttacagtagcataagtgatacg 

______________________acatttgggggcggtactaaggtggaaatcaaa ______ 

(mutated**) GIIWASGTTFYATWAKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA 

RTVBGYSTABYFDLWGQGTLVTVSSGGGGSGGGGSGGGGSGGGGSDIQ 

MTQSPSSVSASVGDRVTITCQSSBSVW2NFLSWYQQKBGKABKLLIYE 

ASKLTSGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCGGGYSSISDT 

____________________ TFGCGTKVEIK ______ 

645dsscFv (VH/VL) gaggttoaactgottgagtctggaggaggcotagtcoagcctggaggg 57 
(mutated**) agcctgogtctctcttgtgcagtaagcggcatcgacotgagcaattac 

gccatcaactgggtgagaoaagctocggggaagtgtttagaatggatc 
ggtataatatgggccagtgggacgaccttttatgctacatgggcgaaa 
ggaaggtttacaattagccgggacaatagcaaaaacaccgtgtatctc 
caaatgaactccttgcgagcagaggacacggcggtgtactattgtgct 
ogcactgtcccaggttatagcactgcaccctacttcgatctgtgggga 
oaagggaccctggtgactgtttcaagtggaggtggcggttctggcggt 
ggcggttccggtggcggtggatcgggaggtggcggttctgacatacaa 
atgactoagtctocttcatcggtatccgcgtccgttggcgatagggtg 
actattacatgtoaaagctctcctagcgtctggagcaattttotatcc 
tggtatcaacagaaaccggggaaggctccaaaacttctgatttatgaa 
gcctcgaaactcaccagtggagttccgtcaagattcagtggctctgga 
tcagggacagacttcacgttgacaatcagttcgctgoaaccagaggac 
tttgcgacctactattgtggtggaggttacagtagcataagtgatacg 

______________________ acatttgggtgcggtactaaggtggaaatcaaa ______ 

11O41gH14 HC- 645 EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAI4IWVRQABGKGLEWI 58 

(VH/VL) scFv GIIDIEGSTYYASWAKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA 

(unmutated*) RDRFVGVDIFDBWGQGTLVTVSSASTKGBSVFBLABSSKSTSGGTAAL ______ 

645 dsscFv (VH/VL) EVQLLESGGGLVQBGGSLRLSCAVSGIDLSNYAINWVRQAPGKCLEWI 56
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GCLVKDYFBEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBS 

SSLGTQTYICNVNHKBSNTKVDKKVEBKSCSGGGGSGGGGSEVQLLES 

GGGLVQBGGSLRLSCAVSGIDLSNYAINWVRQABGKGLEWIGIIWASS 

TTFYATWAKGRFTISRDNSKNTVYLQMNSLPAEDTAVYYCARTVPGYS 

TAPYFDLWGQGTLVTVSSGGGGSGGGGSGGGGSGGGGSDIQMTQSPSS 

VSASVGDRVTITGQSSPSVW2NFLSWYQQKPGKAPKLLIYEASKLTSS 

VBSRFSGSGSGTDFTLTISSLQBEDFATYYGGGGYSSISDTTFGGGTK 

____________________ VEIKRT ______ 

11O41gH14 HC- 645 gaggtgoagctcgtggaaagcggaggaggaotggtgoagccaggaggg 59 

(VH/VL) scFv tccttgoggcttagctgtgccgtgtccggcttctccotgtcctcctac 
(unmutated*) gccatgatctgggtccgcoaagctoctgggaagggcotcgaatggatt 

ggtattatcgacatcgagggatcaacctactacgcctcgtgggccaag 
ggacggttcaccatctcgogggacaactccaagaacactgtgtatctg 
cagatgaacagcctgagggcagaagataccgccgtgtactactgcgcg 
agagatcgcttcgtgggcgtggacatctttgacccgtggggtcaaggc 
accctggtcactgtctcgagcgcgtccacaaagggcccatcggtcttc 
occctggcaccctcctccaagagcacctctgggggcacagcggccctg 
ggctgcotggtcaaggactacttcoccgaaocagtgacggtgtcgtgg 
aactcaggtgccotgaccagcggcgttcacaccttcocggctgtccta 
oagtcttcaggaotctactccctgagcagcgtggtgaccgtgocctcc 
agcagcttgggcacccagacctacatctgcaacgtgaatcacaagccc 
agcaacaccaaggtcgataagaaagttgagcccaaatcttgtagcggt 
ggcggtggctccggaggtggcggttcagaggttcaactgcttgagtct 
ggaggaggcctagtccagoctggagggagcotgcgtotctcttgtgca 
gtaagcggcatcgacctgagcaattacgccatcaactgggtgagacaa 
gctccggggaagggtttagaatggatcggtataatatgggccagtggg 
acgaccttttatgctacatgggcgaaaggaaggtttacaattagccgg 
gacaatagcaaaaacaccgtgtatotccaaatgaactccttgogagca 
gaggacacggcggtgtactattgtgctcgcactgtcccaggttatagc 
actgcaccctacttcgatctgtggggacaagggaccctggtgactgtt 
tcaagtggaggtggcggttctggcggtggcggttccggtggcggtgga 
tcgggaggtggcggttctgacataoaaatgactcagtctccttcatcg 
gtatccgcgtccgttggcgatagggtgactattacatgtcaaagctct 
octagcgtctggagcaattttctatcctggtatcaaoagaaaocgggg 
aaggctocaaaaottctgatttatgaagcctcgaaaotcaccagtgga 
gttccgtcaagattcagtggctctggatcagggacagacttcacgttg 
acaatcagttcgctgcaaccagaggactttgcgacctactattgtggt 

______________________ gtggaaatcaaaogtacc ______ 

11O41gH14 HC- 645 EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYATYTIWVRQAPGKGLEWI 60 

(VH/VL) dsscFv GIIDIEGSTYYASWAKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA 

(mutated**) RDRFVGVDIFDBWGQGTLVTVSSASTKGBSVFBLABSSKSTSGGTAI&L 

GCLVKDYFBEBVTVSWNSSALTSSVHTFBAVLQSSSLYSLSSVVTVBS 

SSLSTQTYICNVNHKBSNTKVDKKVEBKSCSSSSSSSSSSSEVQLLES 

SSSLVQBSSSLRLSCAVSSIDLSNYAINWVRQABSKGLEWISIIWASS 

TTFYATWAKSRFTISRDNSKNTVYLQI'4NSLPAEDTAVYYCARTVBSYS 

TAPYFDLWSQSTLVTVSSSSSSSSSSSSSSSSSSSSSSDIQMTQSPSS 

VSASVSDRVTITGQSSPSVW2NFLSWYQQKPSKAPKLLIYEASKLTSS 

VBSRFSSSSSSTDFTLTISSLQBEDFATYYGSSSYSSISDTTFSCSTK 

____________________ VEIKRT ______ 

11O41gH14HC- 645 gaggtgcagctcgtggaaagcggaggaggactggtgcagccaggaggg 61 

(VH/VL) dsscFv tccttgoggcttagctgtgccgtgtccggcttctccotgtcctcctac 
(mutated**) gccatgatctgggtccgcoaagctoctgggaagggcotcgaatggatt 

ggtattatcgacatcgagggatcaacctactacgcctcgtgggccaag 
ggacggttcaccatctcgogggacaactccaagaacactgtgtatctg 
oagatgaacagcotgagggcagaagataccgccgtgtactactgcgcg 
agagatcgcttcgtgggcgtggacatctttgacccgtggggtcaaggc 
accctggtcactgtctcgagcgcgtccacaaagggcccatcggtcttc 
occctggcaccctcctccaagagcacctctgggggcacagcggccctg 
ggctgcotggtcaaggactacttcoccgaaocagtgacggtgtcgtgg 
aactcaggtgccotgaccagcggcgttcacaccttcocggctgtccta 

______________________ oagtcttcaggaotctactccctgagcagcgtggtgaccgtgocctcc________ 

ggaggttacagtagcataagtgatacgacatttgggggcggtactaag
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agcagcttgggcacccagacctacatctgcaacgtgaatcacaagccc 
agcaacaccaaggtcgataagaaagttgagoccaaatcttgtagcggt 
ggcggtggctccggaggtggcggttcagaggttcaaotgcttgagtct 
ggaggaggcctagtccagcctggagggagcctgcgtctctcttgtgca 
gtaagcggcatcgacctgagcaattacgccatcaactgggtgagacaa 
gctccggggaagtgtttagaatggatcggtataatatgggccagtggg 
acgaccttttatgctacatgggcgaaaggaaggtttacaattagccgg 
gacaatagcaaaaacaccgtgtatotccaaatgaactccttgogagca 
gaggacacggcggtgtactattgtgctcgcactgtcocaggttatagc 
actgcaocctacttcgatotgtggggacaagggaccotggtgactgtt 
tcaagtggaggtggcggttctggcggtggcggttccggtggcggtgga 
tcgggaggtggcggttctgacatacaaatgactcagtctccttcatcg 
gtatccgcgtccgttggcgatagggtgactattacatgtcaaagctct 
octagcgtctggagcaattttctatcctggtatcaaoagaaaocgggg 
aaggctocaaaaottctgatttatgaagcctcgaaaotcaccagtgga 
gttccgtcaagattcagtggctctggatcagggacagacttcacgttg 
acaatcagttcgotgcaaocagaggactttgcgacctactattgtggt 
ggaggttacagtagcataagtgatacgacatttgggtgcggtactaag 

______________________ gtggaaatcaaacgtacc ______ 

11O41gL13 LC- 650 AVQLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKPLBKLLI 62 

scFv (unmutated*) YWASTLASGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQASVYGNA 

ADSRYTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVGLLNNF 

YBREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 

KHKVYAGEVTHQGLSSBVTKSFNRGECSGGGGSGGGGSEVQLVQSGAE 

VKKBGSSVKVSCKASGYSFTSYYIHWVRQABGQGLEWMGRIGBGSGDI 

NYNEKFKGRZYTFTVDKSTSTAYMELSSLRSEDTAVYYCARFHYDGADW 

GQGTLVTVSSGGGGSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDR 

VTITCKASQNINENLDWYQQKBGKABKLLIYYTDILQTGIBSRFSGSG 

____________________ SGTDYTLTISSLQBEDFATYYCYQYYSGYTFGQGTKLEIKRT ______ 

11O41gL13 LC- 650 gccgtcoaactgactcagtccccgagctcaotttccgcgagcgtggga 63 

scFv (unmutated*) gatcgcgtgaccattacgtgccaggcctcggaggacatctacaccaac 
ctcgcctggtatcaacagaagcctggcaaagctcccaagctgttgatc 
tactgggcctccactctggcctccggagtgccttcgcggttctccggt 
tctggatcaggcaccgacttcaccotgacaatcagcagcctcoagccg 
gaagattttgccacttactactgcoaagcatccgtctacgggaacgca 
gcggactccagatataccttcggcgggggaaccaaagtggagattaag 
ogtacggtggccgctccctccgtgttcatcttcccaocctccgacgag 

tacccccgcgaggccaaggtgcagtggaaggtggacaacgccctgcag 
tccggcaactcccaggaatccgtcaccgagcaggactccaaggacagc 
acctactccctgtcctccaccctgaccctgtccaaggccgactacgag 
aagcacaaggtgtacgcctgcgaagtgaccoaccagggcctgtccagc 
occgtgaccaagtccttcaaccggggcgagtgcagcggtggcggtggc 
tccggaggtggcggttcagaggtgoagctggtgcagtccggcgccgag 
gtgaagaagcccggctcctccgtgaaggtgtcctgcaaggcctccggc 
tactccttcacctcctactacatcoactgggtgaggoaggccoccggc 
cagggcctggagtggatgggcaggatcggccccggctccggcgacatc 
aactacaacgagaagttcaagggcagggccaccttcaccgtggacaag 
tccacctccaccgcctacatggagotgtcctccctgaggtccgaggac 
accgccgtgtactactgcgccaggttccactacgacggcgccgactgg 
ggccagggcaccotggtgaccgtgtcctccggaggtggcggttctggc 
ggtggcggttccggtggcggtggatcgggaggtggcggttctgacata 
oagatgacccagtccccctcctccotgtccgcctccgtgggcgacagg 
gtgaccatcacctgcaaggcctcccagaacatcaacgagaacctggac 
tggtaccagcagaagcccggcaaggcccccaagctgctgatctactac 
accgacatcctgcagaccggcatcccctccaggttctccggctccggc 
tccggcaccgactacaccotgaccatctcctccctgoagcccgaggac 
ttcgccacctactactgctaccagtactactccggctacaccttcggc 

______________________ oagggcaccaagotggagatcaagogtacc ______ 

11O41gL13 LC- 650 AVQLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKABKLLI 64 

dsscFv (mutated**) YWASTLASGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQASVYGNA 

_____________________ ADSRYTFGGGTKVEIKRTVPABSVFIEBBSDEQLKSGTASVVGLLNNF ______ 

oagctgaagtccggcaccgcctccgtcgtgtgcctgotgaacaacttc
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YBREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 

KHKVYAGEVTHQGLSSBVTKSFNRGECSGGGGSGGGGSEVQLVQSGAE 

VKKBGSSVKVSCKASGYSFTSYYIHWVRQABGQCLEWMGRIGBGSGDI 

NYNEKFKGRATFTVDKSTSTAYMELSSLRSEDTAVYYCARFHYDGADW 

GQGTLVTVSSGGGGSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDR 

VTITCKASQNINENLDWYQQKPGKABKLLIYYTDILQTGIPSRFSGSG 

____________________ SGTDYTLTISSLQBEDFATYYCYQYYSGYTFGCGTKLEIKRT ______ 

11O41gL13 LC- 650 gccgtccaactgactcagtccccgagctcactttccgcgagcgtggga 65 

dsscFv (mutated**) gatcgcgtgaccattacgtgccaggcctcggaggacatctacaccaac 
otcgcctggtatoaacagaagcctggcaaagctcccaagctgttgatc 
tactgggcctccactctggcctccggagtgocttcgoggttctccggt 
tctggatcaggcaccgacttcaccotgacaatcagcagcctcoagccg 
gaagattttgccacttactactgcoaagcatccgtctacgggaacgca 
gcggactccagatataccttcggcgggggaaccaaagtggagattaag 
cgtacggtggccgctccctccgtgttcatcttcccaccctccgacgag 
cagctgaagtccggcaccgcctccgtcgtgtgcctgctgaacaacttc 
taccccogcgaggccaaggtgcagtggaaggtggacaacgccotgcag 
tccggcaactccoaggaatccgtcaccgagoaggactccaaggacagc 
acctactccctgtcctccaccctgaccctgtccaaggccgactacgag 
aagcacaaggtgtacgcctgcgaagtgaccoaccagggcctgtccagc 
occgtgaccaagtccttcaaccggggcgagtgcagcggtggcggtggc 
tccggaggtggcggttcagaggtgcagctggtgcagtccggcgccgag 
gtgaagaagcccggctcctccgtgaaggtgtcctgcaaggcctccggc 
tactccttcacctcctactacatcoactgggtgaggoaggccoccggc 
oagtgcotggagtggatgggcaggatcggcoccggctccggcgacatc 
aactacaacgagaagttcaagggcagggccaccttcaccgtggacaag 
tccacctccaccgcctacatggagotgtcctccctgaggtccgaggac 
accgccgtgtactactgcgccaggttccactacgacggcgccgactgg 
ggccagggcaccctggtgaccgtgtcctccggaggtggcggttctggc 
ggtggcggttccggtggcggtggatcgggaggtggcggttctgacatc 
cagatgacccagtccccctcctccctgtccgcctccgtgggcgacagg 
gtgaccatcacctgcaaggcctcccagaacatcaacgagaacctggac 
tggtacoagcagaagcccggcaaggcccccaagctgotgatctactac 
accgacatcctgoagaccggcatcocctccaggttctccggctccggc 
tccggcaccgactacaccotgaccatctcctccctgoagcccgaggac 
ttcgccacctactactgctaccagtactactccggctacaccttcggc 

______________________ tgcggcaccaagctggagatcaagcgtacc ______ 

Lightchainlinker SGGGGSGGGGS 66 

constant region 

and650VIIof 
scFv/dssFv (Y) __________________________________________________________ 

Lightchainlinker GGGGSGGGGSGGGGSGGGGS 67 

between WI and VL 

of 650 scFv/dsscFv __________________________________________________________ 

Heavychainlinker SGGGGSGGGGS 68 

betweenCHi 
constantregion 
and645WIof 
scFv/dssFv (X) ___________________________________________________________ 

Heavychainlinker GGGGSGGGGSGGGGSGGGGS 69 

betweenVIIandVL 
of 645 scFv/dsscFv __________________________________________________________ 

*lewithoutcysteinesengineeredforadisuiphidebond 

iewithcysteinesengineeredforadisuiphidebond 

1005571Table12.110701L22-bindingdomainsequences 

Name Sequence SEQ 
ID 

___________________________________________________________________________NO 

between kappa



wo 20221122654 94 PCr/EP2021/084402 

11070 CDRL1 KASKTISKYLA 70 

11070 CDRL2 SGSTLQS 71 

11070 CDRL3 QQHNEYBLT 72 

11070 CDRH1 GFSLTSYSVH 73 

11070 CDRH2 RNNSDGDTSYNTAFTS 74 

11070 CDRH3 SLDFYYDTTLAF 75 

11O7OgL7 V-region DIQMTQSBSSVSASVGDRVTITCKASKTISKYLAWYQQKPGKANKLLI 76 

YSGSTLQSGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQQHNEYBL 

____________________ TFGQGTKLEIK ______ 

11O7OgL7 V-region gacattoagatgactcagtcgccttcgtccgtgagcgccagcgtcgga 77 

gacagagtgacaatcacctgtaaagcgtccaagaccatctccaagtac 
otggcttggtatoagcagaaaccggggaaggccaacaagttgottatc 
tactccggttctactctcoaatcgggagtgocaagcoggttttccggg 
tccggatcaggcaccgacttcaccotcaccatctcatccctgoaaccg 
gaggatttcgccacgtactactgccagcagcacaacgaataccccctg 

______________________ accttcggccaaggaactaagctggaaattaag ______ 

11O7OgH16 V-region EVQLQESGBGLVKBSQTLSLTCTVSGFSLTSYSVHWVRQHBGKGLEWI 78 

GRMINSDGDTSYNTAFTSRLTISRDTSKNQVSLKLSSVTAADTAVYYCA 

_____________________ RSLDFYYDTTLAFWGQGTTVTVSS ______ 

11O7OgH16 V-region gaggtgcagctgcaagaatccggtcctggcctcgtgaagccgtcgcag 79 
accttgagcctgacctgtactgtgtccggattcagcctcacatcctac 
tcggtgcactgggtcagacagcatcccggaaaaggcctggaatggatt 
gggaggatgtggtctgatggagacacctcctacaacacggcgttcacc 
agccggotgaccatctccogcgacacctccaagaacoaagtgtcgctt 
aagctgtcctcagtcactgccgccgataccgcagtgtattactgcgct 
oggtcaotggacttttactacgacaccaccotggccttctggggacag 

______________________ gggactactgtgactgtctcgagc ______ 

11O7OgL7 Light DIQMTQSBSSVSASVGDRVTITCKASKTISKYLAWYQQKBGKANKLLI 80 
chain YSGSTLQSGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQQHNEYBL 

TFGQGTKLEIKRTVAABSVFIFBBSDEQLKSGTASVVCLLNNFYBREA 

____________________ ACEVTHQGLSSPVTKSFNRGEC ______ 

11O7OgL7 Light gacattcagatgactcagtcgccttcgtccgtgagcgccagcgtcgga 81 

chain gacagagtgacaatcacctgtaaagcgtccaagaccatctccaagtac 
ctggcttggtatcagcagaaaccggggaaggccaacaagttgcttatc 
tactccggttctactctcoaatcgggagtgocaagcoggttttccggg 
tccggatcaggcaccgacttcaccotcaccatctcatccctgoaaccg 
gaggatttcgccacgtactactgcoagcagoacaacgaatacoccctg 
accttcggccaaggaactaagctggaaattaagcgtacggtggccgct 
occtccgtgttcatcttcocaccctccgacgagcagotgaagtccggc 
accgcctccgtcgtgtgcctgctgaacaacttctacccccgcgaggcc 
aaggtgcagtggaaggtggacaacgccctgcagtccggcaactcccag 
gaatccgtcaccgagcaggactccaaggacagcacctactccotgtcc 
tccaccotgaccotgtccaaggccgactacgagaagoacaaggtgtac 
gcctgcgaagtgacccacoagggcotgtccagccccgtgaccaagtcc 

______________________ ttcaacoggggcgagtgc ______ 

llO7OgHlE Fat EVQLQESGBGLVKBSQTLSLTCTVSGFSLTSYSVHWVRQHBGKGLEWI 82 

Heavychain GRIVNSDGDTSYNTAFTSRLTISRDTSKNQVSLKLSSVTAADTAVYYCA 

RSLDFYYDTTLAFWGQGTTVTVSSASTKGBSVFBLABSSKSTSGGTAA 

LGCLVKDYFBEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVB 

____________________ SSSLGTQTYICNVNHKPSNTKVDKKVEPKSG ______ 

11O7OgH16 Fat gaggtgoagctgoaagaatccggtoctggcotcgtgaagccgtcgcag 83 

Heavychain accttgagcctgacctgtactgtgtccggattcagcctcacatcctac 
______________________ tcggtgcactgggtcagacagcatcccggaaaaggcctggaatggatt________ 

KVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
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gggaggatgtggtctgatggagacacctcctacaacacggcgttcacc 

agccggotgaccatctccogcgacacctccaagaacoaagtgtcgctt 

aagctgtcctcagtcactgccgccgataccgcagtgtattactgcgct 

cggtcactggacttttactacgacaccaccctggccttctggggacag 

gggactactgtgactgtctcgagcgcgtccacaaagggcccatcggtc 

ttccccctggcaccctcctccaagagcacctctgggggcacagcggcc 

otgggctgcctggtcaaggactacttccccgaaccagtgacggtgtcg 

tggaactcaggtgccctgaccagcggcgttoacaccttcccggctgtc 

otacagtcttcaggactctactccotgagcagcgtggtgaccgtgccc 

tccagcagcttgggcaccoagacctacatctgcaacgtgaatoacaag 

______________________ occagcaacaccaaggtcgataagaaagttgagcccaaatcttgt ______ 

1005581Table13.Other11041sequences(1L22-bindingdomain) 

Name Sequence SEQ 
ID 
NO 

11041 CDRL1 Same as SEQ ID NO S S 

11041 CDRL2 Same as SEQ ID NO 9 9 

11041CDRL3 (not QACVYGNSADSRYT 84 

mutated) ___________________________________________________________ 

11041 CDRL3 C915 QASVYGNSADSRYT 85 

11041 CDRL3 C91V QAVVYGNSADSRYT 86 

11041 CDRL3 596A QACVYGNAADSRYT 87 

11041CDRL3C915 Same as SEQ ID NO 10 10 

596A _______________________________________________________________ 

11041CDRL3C91V QAVVYGNAADSRYT 88 

596A _______________________________________________________________ 

11041 CDRL3 N95D QACVYGDSADSRYT 89 

11041CDRL3C915 QASVYGDSADSRYT 90 

N95D ______________________________________________________ 

11041CDRL3C91V QAVVYGDSADSRYT 91 

N95D ______________________________________________________ 

11041 CDRH1 Same as SEQ ID NO 11 11 

11041CDRH2 (not IIDIDGSTYYASWAKG 92 

mutated) ___________________________________________________________ 

11041 CDRH2 G55A IIDIDASTYYASWAKG 93 

11041 CDRH2 D54E Same as SEQ ID NO 12 12 

11041 CDRH3 D1O7E DRFVGVDIFEB 94 

Rabbit11041VL- AVVLTQTASPVSABVGGTVTIKCQASEDIYTNLAWYQQKPGQPBKLLI 95 

region YWASTLASGVPSRFKGSGSGTEFTLTISDLECADAATYYCQAGVYGNS 

____________________ADSRYTFGGGTEVVVK ______ 

Rabbit11041VL- gccgtcgtgctgacccagactgcatcccccgtgtctgcacctgtggga 96 

region ggcacagtcaccatcaagtgccaggccagtgaggacatttacaccaat 
ttagcctggtatoaacagaaaccaggacagoctcccaagctcotgatc 
tactgggcatccactctggcatctggggtcocatcgoggttcaaaggc 
agtggatctgggacagagttcactotcaccatcagcgacctggagtgt 
gccgatgctgccacttactactgtoaagcctgtgtttatggcaatagt 

______________________ gctgatagtcggtatactttcggcggagggaccgaggtggtggtcaaa________ 
Rabbit11041WI- QSVEESGGRLVTBGTBLTLTCTVSGFSLSSYAI4IWVRQABGEGLEWIG 97 

region IIDIDGSTYYASWAKGRFTISRTSTTVDLKITSBTTGDTATYFCARDR 

_____________________ FVGVDIFDPWGPGTLVTVSS ______ 

Rabbit11041WI- oagtcggtggaggagtccgggggtogcctggtcacgoctgggacaccc 98 

region otgacaotcacctgcaccgtctctggattctccctcagtagctatgca 
atgatctgggtccgccaggctccaggggaggggctggaatggatcgga 

atcattgatattgatgggagcacatactacgcgagctgggcgaaaggc 
ogattcaccatctccagaacctcgaccacggtggatotgaaaatcacc 
agtccgacaaccggggacacggccacctatttctgtgccagagatcgt 
tttgttggtgttgatatttttgatocctggggcccaggcaccotggtc 

______________________ accgtctcgagc ______ 

11041 CDRH3 Same as SEQ ID NO 13 13
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llO4lgLl V-region AVVLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKABKLLI 99 

YWASTLASGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQAGVYGNS 

____________________ ADSRYTFGGGTKVEIK ______ 

11041 gLi C91S V- AVVLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKPLBKLLI 100 

region (gL2) YWASTLASGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQASVYGNS 

____________________ADSRYTFGGGTKVEIK ______ 

11041 gLi C91VV- AVVLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKPLBKLLI 101 

region (gL3) YWASTLASGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQAVVYGNS 

____________________ ADSRYTFGGGTKVEIK ______ 

llO4lgLG V-region AVQLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKABKLLI 102 

YWASTLASGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQACVYGNS 

____________________ ADSRYTFGGGTKVEIK ______ 

11O41gL7V-region AIQLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKABKLLI 103 

YWASTLASGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQACVYGNS 

____________________ ADSRYTFGGGTKVEIK ______ 

11041gLiN95DV- AVVLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKABKLLI 104 

region (gL8) YWASTLASGVPSRFSGSGSGTDFTLTISSLQBEDFATYYCQAGVYGDS 

____________________ ADSRYTFGGGTKVEIK ______ 

11041gLi S96AV- AVVLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKABKLLI 105 

region (gL9) YWASTLASGVPSRFSGSGSGTDFTLTISSLQBEDFATYYCQAGVYGNA 

____________________ ADSRYTFGGGTKVEIK ______ 

11041gLiC91S AVVLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKPGKABKLLI 106 

S96AV-region YWASTLASGVPSRFSGSGSGTDFTLTISSLQBEDFATYYCQASVYGNA 

(gL1O) ADSRYTFGGGTKVEIK ______ 

11041gL6C91SV- AVQLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKPGKABKLLI 107 

region (gLil) YWASTLASGVPSRFSGSGSGTDFTLTISSLQBEDFATYYCQASVYGNS 

____________________ ADSRYTFGGGTKVEIK ______ 

11041gL7 C91SV- AIQLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKPGKABKLLI 108 

region (gL12) YWASTLASGVPSRFSGSGSGTDFTLTISSLQBEDFATYYCQASVYGNS 

____________________ ADSRYTFGGGTKVEIK ______ 

11041gL7 C91S AIQLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKPGKABKLLI 109 

S96AV-region YWASTLASGVPSRFSGSGSGTDFTLTISSLQBEDFATYYCQASVYGNA 

(gL14) ADSRYTFGGGTKVEIK ______ 

11041gH1V-region EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIAIWVRQAPGKGLEWI 110 

GIIDIDGSTYYASWAKGRFTISRDSSKNTVYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFDBWGQGTLVTVSS ______ 

11041gH1G55AV- EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIYTIWVRQAPGKGLEWI 111 

____________________ RDRFVGVDIFDBWGQGTLVTVSS ______ 

11041gH1D54EV- EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIAIWVRQABGKGLEWI 112 

region (gH3) GIIDIEGSTYYASWAKGRFTISRDSSKNTVYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFDBWGQGTLVTVSS ______ 

11041gH1D107EV- EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAI4IWVRQABGKGLEWI 113 

region (gH4) GIIDIDGSTYYASWAKGRFTISRDSSKNTVYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFEBWGQGTLVTVSS ______ 

11041gH5V-region EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAI4IWVRQABGKGLEWI 114 

GIIDIDGSTYYASWAKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFDBWGQGTLVTVSS ______ 

11041gH8V-region EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIAIWVRQABGKGLEWI 115 

GIIDIDGSTYYASWAKGRFTISRDSSKNTLYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFDBWGQGTLVTVSS ______ 

11041gH9V-region EVQLVESGGGLVQBGGSLRLSCAASGFSLSSYAIVIIWVRQABGKGLEWI 116 

GIIDIDGSTYYASWAKGRFTISRDSSKNTVYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFDBWGQGTLVTVSS ______ 

11041gH11V-region EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIVIIWVRQABGKGLEWV 117 

GIIDIDGSTYYASWAKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFDBWGQGTLVTVSS ______ 

11041gH12V-region EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIVIIWVRQABGKGLEWI 118 

SIIDIDGSTYYASWAKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFDBWGQGTLVTVSS ______ 

region (gH2) GIIDIDASTYYASWAKGRFTISRDSSKNTVYLQMNSLRAEDTAVYYCA
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11041 gH8 D54E V- EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIVIIWVRQABGKGLEWI 119 

region (gH15) GIIDIEGSTYYASWAKGRFTISRDSSKNTLYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFDBWGQGTLVTVSS ______ 

11041 gHll D54E V- EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIVIIWVRQABGKGLEWV 120 

region (gHl7) GIIDIEGSTYYASWAKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFDBWGQGTLVTVSS ______ 

11041 gHl2 D54E V- EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIVIIWVRQABGKGLEWI 121 

region (gHl8) SIIDIEGSTYYASWAKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCA 

____________________ RDRFVGVDIFDPWGQGTLVTVSS ______ 

11041 gLE C91S Same as SEQ IDNO 18 18 

S96A (gL13) light 

chain _________________________________________________________ 

11041 gH5 D54E Same as SEQ IDNO 20 20 

(gH14)_heavychain_____________________________________________________ 

1005591Table14.Other11070sequences(1L22-bindingdomain) 

Name Sequence SEQ 

ID 

NO 

11070 CDRH2 (not RNNSDGDTSYNSAFTS 122 

mutated) 

11070 CDRH2 561T Same as SEQ IDNO 74 74 

Rat Ab 11070 VL- DIVIATQTBSNLAJYSPGESVSINCKASKTISKYLAWYQQKPGKANKLLI 123 

region YSGSTLQSGTBSRFSGSGSSTDFTLTIRNLEBEDFGLYYCQQHNEYBL 

____________________ TFGSGTKLEIK ______ 

Rat Ab 11070 VL- gatattgtgatgacacagactccatctaatcttgctgcctctcctgga 124 

region gaaagtgtttccatcaattgcaaggcaagtaagaccattagcaagtat 
ttagcctggtatoaacagaaacctgggaaagcaaataagcttottatc 
tattctgggtcaactttgoaatctggaactocatcgaggttcagtggc 
agtggatctagtacagatttcactotcaccatcagaaacctggagcct 

gaagattttggaotctattactgtoaacagoataatgaatacocgctc 
______________________ acgttcggttctgggaccaagttggaaataaaa ______ 

Rat It 11070 WI- EVQLQESGBGLVQBSQTLSBTCTVSGFSLTSYSVHWVRQHSGKSLEWM 125 

region GRI'4VJSDGDTSYNSAFTSRLSITRDTSKSQVFLKMNSLQTEDTGTYYCA 

_____________________ RSLDFYYDTTLAFWGPGTTVTVSS ______ 

Rat It 11070 VH- gaggtgoagctgoaggagtcaggaoctgggotggtgoagccctcacag 126 

agtgtacactgggttcgccagcattcaggaaagagtctggaatggatg 
ggaagaatgtggagtgatggagacacatcatataattcagcgttcaca 
tcccgattgagcatcactagggacacctccaagagcoaagttttctta 
aaaatgaacagtotgcaaactgaagacacaggcacttactactgtgcc 
agaagtotcgatttttactatgatactactottgccttctggggccca 

______________________ ggaaccacggtcaccgtctcgagt ______ 

11070gL1 V-region DIVIVITQSBSSVSASVGDRVTITCKASKTISKYLAWYQQKBGKANKLLI 127 

YSGSTLQSGTBSRFSGSGSSTDFTLTISSLQBEDFATYYCQQHNEYBL 

____________________ TFGQGTKLEIK ______ 

11070gH1 V-region EVQLQESGBGLVKBSQTLSLTCTVSGFSLTSYSVHWVRQHSGKGLEWM 128 

GRIVNSDGDTSYNSAFTSRLTISRDTSKSQVSLKLSSVTAADTAVYYCA 

_____________________ RSLDFYYDTTLAFWGQGTTVTVSS ______ 

11070gH13 V-region EVQLQESGBGLVKBSQTLSLTCTVSGFSLTSYSVHWVRQHSGKGLEWM 129 

(gill 561T) GRI4VJSDGDTSYNTAFTSRLTISRDTSKSQVSLKLSSVTAADTAVYYCA 

_____________________ RSLDFYYDTTLAFWGQGTTVTVSS ______ 

1005601Table15.Other1L13-bindingdomainsequences 

Name Sequence SEQ 
ID 

NO 

region accctgtcccccacctgcactgtctctgggttctcactaactagttac



98 PCr/EP2021/084402 
wo 20221122654 

RatAt 650 (1539) DIQMTQSBBVLSASVGDRVTLSCKASQNINENLDWYHQKHGEABKLLI 130 

VL-region YYTDILQTGIBSRFSGSGSGTDYTLTISSLQBEDVATYYCYQYYSGYT 

____________________ FGBGTKLEIK ______ 

RatAt 650 (1539) gacatcoagatgacccagtctcctocagtcotgtctgcatctgtggga 131 
VL-region gacagagtcactotcagttgcaaagcaagtoagaatattaatgagaac 

ttagactggtatoatcaaaagcatggcgaagctccaaaactcotgata 
tattatacagacattttgcaaacgggcatcccatcaaggttcagtggc 
agtggatctggtacagattacacactcaccatcagcagcctgcagcct 
gaagatgttgccacatattactgctatcagtattacagtgggtacacg 

______________________ tttggaoctgggaccaagotggaaataaaa ______ 

RatAt 650 (1539) QVQLQQSGAELVKBGSSVKMSCKASGYSFTSYYIHWIKQRPGQGLEWI 132 

VH-region GRIGBGSGDINYNEKFKGKATFTVDKYFSTAYMQLSSLSBEDTAVFYC 

____________________ARFHYDGADWGQGTLVTVSS ______ 

RatPt 650 (1539) oaggtaoaactgoagcagtctggagctgagttggtgaagcctgggtct 133 
VH-region tcagtgaagatgtcctgcaaggcttctggctacagtttcaccagctac 

tacataoactggataaagoagaggoctggaoagggcottgagtggatt 
gggcgtattggtoctggaagtggagatattaattacaatgagaagttc 
aagggcaaggccacatttactgtggacaaatatttcagcacagcctac 
atgcaactcagcagcctgtcacctgaggacactgcggtcttttactgt 
gcaagatttcactatgatggggctgactggggccaaggcactctggtc 

______________________ acagtctcgagc ______ 

1005611Table16Humanacceptorframeworksusedfor1L22-bindingdomains 

Name Sequence SEQ 
ID 

___________________________________________________________________________NO 
HumanIGKV1D-13 AIQLTQSBSSLSASVGDRVTITCRASQGISSALAWYQQKPGKABKLLI 

IGKJ4acceptor YDASSLESGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQQFNSYBL 134 

framework TFGGGTKVEIK _______ 

HumanIGKV1D-13 gccatccagttgacccagtctccatcctccctgtctgcatctgtagga 135 
IGKJ4acceptor gacagagtcaccatcacttgccgggcaagtoagggcattagcagtgct 
framework ttagcctggtatoagcagaaaccagggaaagctcctaagctcotgatc 

tatgatgcctccagtttggaaagtggggtcocatcaaggttcagcggc 
agtggatctgggacagatttcactotcaccatcagcagcctgoagcct 
gaagattttgcaacttattactgtoaacagtttaatagttacoctctc 

______________________ actttcggcggagggaccaaggtggagatcaaa ______ 

IGHJ4acceptor SVIYSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCA 

framework RYFDYWGQGTLVTVSS ________ 

HumanIGHV3-66 gaggtgoagctggtggagtctgggggaggcttggtcoagcctgggggg 137 
IGHJ4acceptor tccctgagactctcctgtgcagcctctggattcaccgtcagtagcaac 
framework tacatgagctgggtccgccaggctccagggaaggggctggagtgggtc 

tcagttatttatagcggtggtagcacatactacgcagactccgtgaag 
ggcagattcaccatctccagagacaattccaagaacacgctgtatctt 
oaaatgaacagcotgagagccgaggacacggctgtgtattactgtgcg 

______________________ agatactttgactactggggccaaggaaccotggtcaccgtctcctca________ 
HumanIGKV1-12 DIQMTQSBSSVSASVGDRVTITCRASQGISSWLAWYQQKBGKABKLLI 138 

IGKJ2 acceptor YAASSLQSGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQQANSFBY 

framework TFGQGTKLEIK _______ 

HumanIGKV1-12 gacatcoagatgacccagtctccatcttccgtgtctgcatctgtagga 139 
IGKJ2 acceptor gacagagtcaccatcacttgtcgggcgagtoagggtattagcagctgg 
framework ttagcctggtatoagcagaaaccagggaaagcccctaagctcotgatc 

tatgctgcatccagtttgoaaagtggggtcocatcaaggttcagcggc 
agtggatctgggacagatttcactctcaccatcagcagcctgcagcct 
gaagattttgcaacttactattgtcaacaggctaacagtttcccttac 

______________________ acttttggccaggggaccaagctggagatcaaa ______ 

HumanIGHV4-31 QVQLQESGPGLVKBSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLE 140 

IGHJGacceptor WIGYIYYSGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 

framework GARYYYYYGJADVWGQGTTVTVSS ________ 

HumanIGHV3-66 EVQLVESGGGLVQBGGSLRLSCAASGFTVSSNYMSWVRQABGKGLEWV 136
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HumanIGHV4-31 oaggtgoagctgoaggagtcgggcocaggaotggtgaagccttcacag 141 

IGHJGacceptor accctgtccctcacctgcactgtctctggtggctccatcagcagtggt 
framework ggttactactggagctggatccgcoagcacocagggaagggcotggag 

tggattgggtacatctattacagtgggagcacctactacaacccgtcc 
ctcaagagtcgagttaccatatcagtagacacgtctaagaaccagttc 
tccctgaagctgagctctgtgactgccgcggacacggccgtgtattac 
tgtgcgagatactactactactacggtatggacgtctgggggoaaggg 

______________________ accacggtcaccgtctcctca ______ 

U 

1005621Table17.SequencesofIL/1L22bi-specificKiHmolecules 

Name Sequence SEQ 
ID 

___________________________________________________________________________NO 
1L22knobLight AVQLTQSBSSLSASVGDRVTITCQASEDIYTNLAWYQQKBGKABKLLI 142 

chain YWASTLASGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQASVYGNA 

ADSRYTFGGGTKVEIKRTVAABSVFIEBBSDEQLKSGTASVVCLLNNF 

YBREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 

____________________ KHKVYAGEVTHQGLSSPVTKSFNRGEC ______ 

1L22knobLight gcagtgoagctgactcagtccccgtcctccotgtcggcctcagtggga 143 
chain gatcgcgtgaccattacctgtcaagccagcgaagatatctacaccaac 

ctcgcctggtaccagcagaaacccgggaaggctccgaagctgctcatc 
tattgggccagcaccttggcgtctggcgtgccatcccggttttccggt 
tcgggaagcggaaccgacttcacgottaccatttcctccctgoaacct 
gaggacttcgccacttactactgcoaagcctccgtctacgggaacgcc 
gcggactcaagatacactttcggcggcggaaccaaggtcgaaatcaag 
ogtacggtagcggccccatctgtcttcatcttcccgocatctgatgag 
oagttgaaatctggaactgcctctgttgtgtgcctgotgaataacttc 
tatcccagagaggccaaagtacagtggaaggtggataacgccctccaa 
tcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagc 
acctacagcctcagcagcaccctgacgctgagcaaagcagactacgag 
aaacacaaagtctacgcctgcgaagtcaccoatcagggcctgagctcg 

______________________ occgtcacaaagagcttcaacaggggagagtgt ______ 

1L22knobHeavy EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIAIWVRQABGKGLEWI 144 

chain GIIDIEGSTYYASWAKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA 

RDRFVGVDIFDBWGQGTLVTVSSASTKGBSVFBLABGSRSTSESTAZYL 

GCLVKDYFBEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBS 

SSLGTKTYTCNVDHKBSNTKVDKRVESKYGBBCBBCBABEFLGGBSVF 

LFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKT 

KAKGQBREBQVYTLBBSQEEMTKNQVSLWCLVKGFYBSDIAVEWESNG 

QBENNYKTTBBVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALH 

____________________ NHYTQKSLSLSLGK ______ 

1L22knobHeavy gaagtgoagctcgtggagtcggggggaggaotggtgoagcccggaggt 145 
chain tccctgogcttgagctgtgcagtgtcaggcttttccotgtcctcctac 

gccatgatctgggtccgcoaagctoctggaaaggggotggaatggatc 
ggaatcatcgacatcgagggctccacctactacgcctcatgggccaag 
ggccggttcaccatttccogggataacagcaagaacactgtgtacctc 
cagatgaactcgctgagggccgaggacactgccgtgtattactgcgcg 
cgggacagattcgtcggggtggacattttcgacccgtggggtcaaggc 
acccttgtgaccgtctcgagcgcttctacaaagggcccatccgtcttc 
occctggcgccctgctccaggagcacctccgagagcacagccgccctg 
ggctgcotggtcaaggactacttcoccgaaocggtgacggtgtcgtgg 
aactcaggcgccotgaccagcggcgtgcacaccttcocggctgtccta 
oagtcctcaggaotctactccctcagcagcgtggtgaccgtgocctcc 
agcagcttgggcacgaagacctacacctgcaacgtagatcacaagccc 
agcaacaccaaggtggacaagagagttgagtccaaatatggtccccca 
tgcccaccatgcccagcacctgagttcctggggggaccatcagtcttc 
otgttcoccccaaaacccaaggacactctcatgatctcccggacccct 
gaggtcacgtgcgtggtggtggacgtgagcoaggaagaccccgaggtc 
oagttcaactggtacgtggatggcgtggaggtgcataatgccaagaca 

______________________ aagccgogggaggagcagttcaacagcacgtaccgtgtggtcagcgtc________ 

KBREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTIS
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otcaccgtcctgoaccaggactggotgaacggcaaggagtacaagtgc 
aaggtatccaacaaaggcotcccgtcctccatcgagaaaaccatctcc 
aaagccaaagggoagcccogagagocacaggtgtacaccctgocccca 
tcccaggaggagatgaccaagaaccaggtcagcctgtggtgcctggtc 
aaaggcttctaccccagcgacatcgccgtggagtgggagagcaatggg 
cagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttcttcotctacagcaggotaaccgtggacaagagcaggtgg 
oaggaggggaatgtcttctcatgctccgtgatgcatgaggctotgcac 

______________________ aaccactacacaoagaagagcctctccctgtctctgggtaaa ______ 

1L22Holelight Same as SEQ IDNO 142 142 

chain 

1L22Holelight Same as SEQ IDNO 143 143 

chain 
1L22Holeheavy EVQLVESGGGLVQBGGSLRLSCAVSGFSLSSYAIVIIWVRQABGKGLEWI 146 
chain GIIDIEGSTYYASWAKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA 

RDRFVGVDIFDBWGQGTLVTVSSASTKGBSVFBLABCSRSTSESTAZYL 

GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPS 

SSLGTKTYTCNVDHKPSNTKVDKRVESKYGPBCPPCPAPEFLGGPSVF 

LFBBKBKDTLMISRTBEVTCV\/VDVSQEDBEVQFNWYVDGVEVHNAKT 
KBREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLBSSIEKTIS 

KAKGQBREBQVYTLBBSQEEI'4TKNQVSLSCAVKGFYBSDIAVEWESNG 

QBENNYKTTBBVLDSDGSFFLVSRLTVDKSRWQEGNVFSCSVMHEALH 

____________________ NHYTQKSLSLSLGK ______ 

1L22Holeheavy gaagtgoagctcgtggagtcggggggaggaotggtgoagcccggaggt 147 
chain tccctgogcttgagctgtgcagtgtcaggcttttccotgtcctcctac 

gccatgatctgggtccgcoaagctoctggaaaggggotggaatggatc 
ggaatcatcgacatcgagggctccacctactacgcctcatgggccaag 
ggccggttcaccatttcccgggataacagcaagaacactgtgtacctc 
oagatgaactcgotgagggccgaggacactgccgtgtattactgcgcg 
ogggacagattcgtcggggtggacattttcgacccgtggggtoaaggc 
acccttgtgaccgtctcgagcgcttctacaaagggcocatccgtcttc 
occctggcgccctgctccaggagcacctccgagagcacagccgccctg 
ggctgcotggtcaaggactacttcoccgaaocggtgacggtgtcgtgg 
aactcaggcgccctgaccagcggcgtgcacaccttcccggctgtccta 
cagtcctcaggactctactccctcagcagcgtggtgaccgtgccctcc 
agcagcttgggcacgaagacctacacctgcaacgtagatcacaagccc 
agcaacaccaaggtggacaagagagttgagtccaaatatggtocccca 

otgttcoccccaaaacccaaggacactctcatgatctcccggacccct 
gaggtcacgtgcgtggtggtggacgtgagcoaggaagaccccgaggtc 
oagttcaactggtacgtggatggcgtggaggtgcataatgccaagaca 
aagccgcgggaggagcagttcaacagcacgtaccgtgtggtcagcgtc 
ctcaccgtcctgcaccaggactggctgaacggcaaggagtacaagtgc 
aaggtatccaacaaaggcotcccgtcctccatcgagaaaaccatctcc 
aaagccaaagggoagcccogagagocacaggtgtacaccctgocccca 
tcccaggaggagatgaccaagaacoaggtcagcctgagctgcgcggtc 
aaaggcttctacoccagcgacatcgccgtggagtgggagagcaatggg 
oagccggagaacaactacaagaccacgcctoccgtgotggactccgac 
ggctccttcttcctcgtcagcaggctaaccgtggacaagagcaggtgg 
caggaggggaatgtcttctcatgctccgtgatgcatgaggctctgcac 

______________________ aaccactacacacagaagagcctctccctgtctctgggtaaa ______ 

1L13knoblight DIQMTQSBSSLSASVGDRVTITCKASQNINENLDWYQQKPGKABKLLI 148 
chain YYTDILQTGIPSRFSGSGSGTDYTLTISSLQBEDFATYYCYQYYSGYT 

FGQGTKLEIKRTVAABSVFIFBBSDEQLKSGTASVVGLLNNFYBREAK 

VQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYA 

____________________ GEVTHQGLSSBVTKSFNRGEC ______ 

1L13knoblight gacatcoagatgacccagtccccctcctccotgtccgcctccgtgggc 149 
chain gacagggtgaccatcacctgcaaggcctccoagaacatcaacgagaac 

otggactggtacoagcagaagcccggcaaggcccccaagctgotgatc 
tactacaccgacatcctgoagaccggcatcocctccaggttctccggc 

______________________ tccggctccggcaccgactacaccotgaccatctcctccctgoagccc________ 

tgcccaocatgcocagcaoctgagttcctggggggaocatcagtcttc
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gaggacttcgccacctactactgctaccagtactactccggctacacc 
ttcggcoagggcaccaagotggagatcaagogtacggtagcggcccca 
tctgtcttcatcttcccgocatctgatgagoagttgaaatctggaact 
gcctctgttgtgtgcctgctgaataacttctatcccagagaggccaaa 
gtacagtggaaggtggataacgccctccaatcgggtaactcccaggag 
agtgtcacagagcaggacagcaaggacagcacctacagcctcagcagc 
accctgacgctgagcaaagcagactacgagaaacacaaagtctacgcc 
tgcgaagtcaccoatcagggcctgagctcgoccgtcacaaagagcttc 

_____________________ aacaggggagagtgt ______ 

1L13 knob heavy EVQLVQSGAEVKKBGSSVKVSCKASGYSFTSYYIHWVRQABGQGLEWM 150 

chain GRIGBGSGDINYNEKFKGRATFTVDKSTSTAYI4ELSSLRSEDTAVYYC 
ARFHYDGADWGQGTLVTVSSASTKGBSVFBLABCSRSTSESTAALGCL 

VKDYFBEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBSSSL 

GTKTYTGNVDHKPSNTKVDKRVESKYGPPCPBCPAPEFLGGPSVFLFP 

PKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPR 
EEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAK 
GQBREBQVYTLBBSQEEMTKNQVSLWCLVKGFYBSDIAVEWESNGQBE 

NNYKTTBBVLDSDGSFELYSRLTVDKSRWQEGNVFSGSVIVIHEALHNHY 

_____________________ TQKSLSLSLGK ______ 

1L13knobheavy gaggtgoagctggtgcagtccggcgccgaggtgaagaagcccggctcc 151 
chain tccgtgaaggtgtcctgcaaggcctccggctactccttcacctcctac 

tacatcoactgggtgaggoaggccoccggcoagggcotggagtggatg 
ggcaggatcggcoccggctccggcgacatcaactacaacgagaagttc 
aagggcagggccaccttcaccgtggacaagtccacctccaccgcctac 
atggagctgtcctccctgaggtccgaggacaccgccgtgtactactgc 
gccaggttccactacgacggcgccgactggggccagggcaccctggtg 
accgtctcgagcgcttctacaaagggcccatccgtcttccccotggcg 
occtgctccaggagcacctccgagagcacagccgccotgggctgcctg 
gtcaaggactacttccccgaaccggtgacggtgtcgtggaactcaggc 
gccctgaccagcggcgtgoacaccttcccggctgtcotacagtcctca 
ggactctactccotcagcagcgtggtgaccgtgccctccagcagcttg 
ggcacgaagacctacacctgcaacgtagatcacaagcccagcaacacc 
aaggtggacaagagagttgagtccaaatatggtcccccatgcccacca 
tgcccagcacctgagttcotggggggaccatcagtcttcctgttcccc 
ocaaaaoccaaggacactotcatgatctccoggaccoctgaggtcacg 
tgcgtggtggtggacgtgagccaggaagacoccgaggtccagttcaac 
tggtacgtggatggcgtggaggtgoataatgccaagacaaagocgcgg 

ctgcaccaggactggctgaacggcaaggagtacaagtgcaaggtatcc 
aacaaaggcctcccgtcctccatcgagaaaaccatctccaaagccaaa 
gggcagccccgagagccacaggtgtacaccctgcccccatcccaggag 
gagatgaccaagaaccaggtcagcotgtggtgcctggtcaaaggcttc 
taccccagcgacatcgccgtggagtgggagagcaatgggcagocggag 
aacaactacaagaccacgoctcccgtgctggactccgacggctccttc 
ttcctctacagcaggctaaccgtggacaagagcaggtggcaggagggg 
aatgtcttctcatgctccgtgatgoatgaggctctgoacaacoactac 

______________________ acacagaagagcctctccctgtctctgggtaaa ______ 

1L13Holelight Same as SEQ IDNO 148 148 
chain 

1L13Holelight Same as SEQ IDNO 149 149 
chain 

1L13 Hole heavy EVQLVQSGAEVKKBGSSVKVSCKASGYSFTSYYIHWVRQAPGQGLEWM 152 

chain GRIGPGSGDINYNEKFKGFATFTVDKSTSTAYZ'4ELSSLRSEDTAVYYC 
ARFHYDGADWGQGTLVTVSSASTKGBSVFBLABCSRSTSESTAALGCL 

VKDYFBEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBSSSL 

GTKTYTGNVDHKBSNTKVDKRVESKYGBBCBBCBABEFLGGBSVFLFB 

BKBKDTLMISRTBEVTCVWDVSQEDBEVQFNWYVDGVEVHNAKTKBR 
EEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLBSSIEKIISKAK 
GQPREPQVYTLPPSQEEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPE 

NNYKTTPBVLDSDGSFFLVSRLTVDKSRWQEGNVFSGSVXYTHEALHNHY 

_____________________ TQKSLSLSLGK ______ 

gaggagoagttcaacagcacgtacogtgtggtcagcgtcctcaccgtc
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1L13Holeheavy gaggtgoagctggtgcagtccggcgccgaggtgaagaagcccggctcc 153 
chain tccgtgaaggtgtcctgcaaggcctccggctactccttcacctcctac 

tacatcoactgggtgaggoaggccoccggcoagggcotggagtggatg 
ggcaggatcggccccggctccggcgacatcaactacaacgagaagttc 
aagggcagggccaccttcaccgtggacaagtccacctccaccgcctac 
atggagctgtcctccctgaggtccgaggacaccgccgtgtactactgc 
gccaggttccactacgacggcgccgactggggccagggcaccotggtg 
accgtctcgagcgcttctacaaagggcccatccgtcttccccotggcg 
occtgctccaggagcacctccgagagcacagccgccotgggctgcctg 
gtcaaggactacttccccgaaccggtgacggtgtcgtggaactcaggc 
gccctgaccagcggcgtgoacaccttcccggctgtcotacagtcctca 
ggactctactccctcagcagcgtggtgaccgtgccctccagcagcttg 
ggcacgaagacctacacctgcaacgtagatcacaagcccagcaacacc 
aaggtggacaagagagttgagtccaaatatggtcccocatgcocacca 
tgcccagcacctgagttcotggggggaccatcagtcttcctgttcccc 
ocaaaaoccaaggacactotcatgatctccoggaccoctgaggtcacg 
tgcgtggtggtggacgtgagccaggaagacoccgaggtccagttcaac 
tggtacgtggatggcgtggaggtgoataatgccaagacaaagocgcgg 
gaggagcagttcaacagcacgtaccgtgtggtcagcgtcctcaccgtc 
ctgcaccaggactggctgaacggcaaggagtacaagtgcaaggtatcc 
aacaaaggcctcccgtcctccatcgagaaaaccatctccaaagccaaa 
gggcagocccgagagccaoaggtgtacaccotgcccocatccoaggag 
gagatgaccaagaaccaggtcagcotgagctgcgcggtcaaaggcttc 
taccccagcgacatcgccgtggagtgggagagcaatgggcagocggag 
aacaactacaagaccacgoctcccgtgctggactccgacggctccttc 
ttcctcgtcagcaggctaaccgtggacaagagcaggtggcaggagggg 
aatgtcttctcatgctccgtgatgcatgaggctctgcacaaccactac 

______________________ acacagaagagcctctccctgtctctgggtaaa ______ 

EXAMPLES 

Example1.Generationandselectionoftherapeuticanti-1L13antibodyCA650 

1005631Ratswereimmunizedwitheitherpurifiedhuman1L13(Peprotech)orratfibroblastsexpressing 

human1L13(expressingapprox1gg/mlinculturesupematant),orinsomecasesacombinationofthe 

harvested.ScrawasmonitoredforbindingtohumanIL13inELISAandalsofortheabilitytoneutralize 

hILl3inthcHEK-293JL13R-STAT-6rcportcrccliassay(HEK-BlucassayInvivogen).  

1005641BcellculturesweresetupandsupematantswerefirstscreenedfortheirabilitytobindhIL13 

inabcad-bascdassayinanApplicdBiosystemsFMATassay.Thiswasahomogeneousassayusing 

10 biotinylatedhuman1L13coatedontostreptavidinbeadsandagoatanti-ratFc-Cy5conjugateasareveal 

agent.PositivesfromthisassaywerethenprogressedintoaHEK-293JL13R-STAT-6reportercell 

assay(HEK-BlucassayInvivogen)toidcntifyneutralisers. Neutralisingsupematantswerethen 

profiledintheBiacoretoestimateoff-rateandalsotocharacterizethemodeofactionofneutralization.  

Neutralizationwascategorizedaseitherbin1orbin2.Bin1representsanantibodythatbindstohuman 

15 1L13andprcventsbindingofJLl3RcxlandasaresultalsoblocksJL-4Rfrombinding.Bin2rcpresents 

anantibodythatbindshuman1L13insuchawaythatallowsbindingtoJLl3Rctlbutprevents 

recruitmentofJL-4Rintothecomplex.Bin1antibodieswereselected.  

5 txvo.Following3to6shotsanimalswcrcsacrificedandPBMCspicenbonemarrowandlymphnodcs
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1005651Approx.75001L13-spccificpositiveswereidentifiedintheprimaryFMATscreenfromatotal 

of27x100-plateSLAMexperiments.800wellsdemonstratedneutralizationintheHEK-blueassay.  

170wellshaddesirableBiacoreprofiles, ie.bin1antibodieswithoff-rates<5x10-4s-i Variable 

regioncloningfromthese170wellswasattemptedand160successfullyyieldedfluorescentfoci.100 

5 wellsgeneratedheavyandlightchainvariableregiongenepairsfollowingreversetranscnption(13(T)

PCR.TheseV-regiongeneswereclonedasmouseIgGifull-lengthantibodiesandre-expressedina 

HEK-293transientexpressionsystem.Sequenceanalysisrevealedthattherewere27uniquefamilies 

ofanti-humanIL13antibody.Theserecombinantantibodieswerethenretestedfortheirabilitytoblock 

recombinanthIL13(E.coli-derivedandmammalian-derived),recombinantvarianthIL13(R130Q) 

10 (F.co/i-derived),naturalwildtypeandvarianthIL13(humandonor-derived)andcynomolgusIL13 

(mammalian-derived)inthecell-basedassay.Recombinantantibodieswerealsotestedfortheirability 

tobindvarianthuman1L13(R130Q)andcynomolgus1L13intheBiacore. Followingthis 

characterization5antibodyfamiliesfulfilledourcnteriaie.sub-100pMantibodywithminimaldrop

offinpotencyandaffinityforallhumanandcynomolgus1L13preparations.  

15 1005661Basedonneutralizationpotencyaffinityanddonorcontentinhumanizedgrafts(seebelow), 

humanizedCA650wasselectedforfurtherprogression.  

Example2.AntibodyCA6SOHumanization 

1005671Antibody650washumanizedbygraftingtheCDRsfromtheratV-regionontohumangermline 

antibodyV-regionframeworks. Inordertorecovertheactivityoftheantibodyanumberofframework 

20 residuesfromtheratV-regionwerealsoretainedinthehumanizedsequence. Theseresidueswere 

selectedusingtheprotocoloutlinedbyAdaireta!.(1991)(Humanizedantibodies.W091/09967).  

regionsequencesareshowninFigure2,togetherwiththedesignedhumanizedsequences.(Figure2(A) 

lightchaingraft650andFigure2(B)heavychaingraft650).TheCDRsgraftedfromthedonortothe 

25 acceptorsequenceareasdefinedbyKabat(Kabatetal.,1987),withtheexceptionofCDR-H1where 

thecombinedChothia/Kabatdefinitionisused(seeAdaireital 1991Humanizedantibodies.  

W091/09967).  

1005681GenesencodinginitialV-regionsequencesweredesignedandconstructedbyanautomated 

synthesisapproachbyEntelechonGmbHandmodifiedtogeneratethegraftedversionsgUSandgH9 

30 byoligonucleotidedirectedmutagenesis.ThegL8sequencewassub-clonedintotheUCBCelltech 

humanlightchainexpressionvectorpVhCKwhichcontainsDNAencodingthehumanC-Kappa 

constantregion(Km3allotype).ThegH9sequencewassub-clonedintopVhgiFabwhichcontains 

DNAencodinghumanheavychaingamma-iCHiconstantregion.  

1005691HumanV-regionIGKVi-39plusJK2I-region(InternationalImmunogeneticsInformation 

35 System®JMGThttp://www.imgt.org)waschosenastheacceptorforantibody650lightchainCDRs.  

ThelightchainframeworkresiduesingraftgL8areallfromthehumangermlinegenewiththe 

Alignmentsoftheratantibody(donor)V-regionsequenceswiththehumangermline(acceptor)V-
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cxccptionofrcsiducs58and71(numberingaccordingtoKabat),whcrcthedonorresiduesIsoleucine 

(158)andTysrosine(Y71)wereretainedrespectively.Retentionofresidues158andY71wasessential 

forfullpotencyofthehumanizedantibody.  

1005701HumanV-regionIGHV1-69plusJfl4J-region(IMGThttp://www.imgt.org)waschosenas 

5 theacceptorfortheheavychainCDRSofantibody650.Theheavychainframeworkresiduesingrafts 

gH9areallfromthehumangermlinegenewiththeexceptionofresidues67,69and71(numbering 

accordingtoKabatresidues68,70and72withreferencetoSEQIDNO:29),wherethedonorresidues 

Alanine(A67),Phenylalanine(F69)andValine(V71)wereretainedrespectively.Retentionofresidues 

A67,F69andV71wasessentialforfullpotencyofthehumanizedantibody.TheGlutamineresidueat 

10 position1ofthehumanframeworkwasreplacedwithGlutamicacid(El)toaffordtheexpressionand 

purificationofahomogeneousproduct:theconversionofGlutaminetopyroGlutamateattheN

terminusofantibodiesandantibodyfragmentsiswidelyreported. Thefinalselectedvariablegraft 

sequencesgUSandgH9areshowninFigure2(A)andFigure2(B)respectively(l539gL8gH9).  

1005711TheaminoacidandDNAsequencesencodingtheCDRsheavyandlightvariableregionsscFv 

15 anddsscFVformatsofantibody650areshowninFigure2.  

Example3.Generationofanti-humanalbuminantibody645 

1005721Theproductionoftheanti-humanalbuminantibody645hasbeenpreviouslydescribedin 

W02013/068571. TheaminoacidandDNAsequencesencodingtheCDRSheavyandlightvariable 

regionsscFvanddsscFVformatsofantibody645arelistedinTable11 

20 Example4.Generationandselectionoftherapeuticanti-1L22antibodies11041and11070 

witheitherpurifiedin-houseproducedorcommerciallyavailablehuman1L22(R&Dsystems).  

Following3-5shotstheanimalsweresacrificedandPBMCspleenbonemarrowandlymphnodes 

harvested.Serawasmonitoredforbindingtohumanandcynomolgus1L22inELISA.  

25 1005741Incaseof11041memoryBcellculturesweresetupandsupematantswerefirstscreenedfor 

theirabilitytobindhumanandcynomolgus1L22inabead-basedassayontheTTPLabtechMirrorball 

system.Thiswasahomogeneousmultiplexassayusingbiotinylatedhuman1L22andbiotinylated 

cynomolgus1L22coatedontoSol-Rstreptavidinbeads(TTPLabtech)andagoatanti-rabbitFc-FJTC 

conjugateasarevealagent.  

30 1005751Approx.45001L22-specificpositivehitswereidentifiedintheprimaryMirrorballscreensfrom 

atotalof12x(164-400)-plateBcultureexperiments.Positivesupematantsfromthisassaywerethen 

progressedforfurthercharacterizationby.  

. ELISAtoconfirmbindingtohumanandcynomolgusmonkeyJL-22, 

1005731Anumberofanimalsacrossdifferentspecies(includingmiceratsandrabbits)wereimmunized
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. progressionintoan1L22dependentHACATphosphoSTAT-3HTRFcellassay(CisBio)to 

identifyneutralizersand, 

. profilinginBlAcoretoestimateoff-rateandtocharacterizethemodeofactionofneutralization.  

1005761Neutralizationwascategorizedaseitherbin1orbin2.Bin1representsanantibodythatbinds 

5 tohuman1L22andpreventsbindingof1L22R1. Bin2representsanantibodythatbindshuman1L22 

butallows1L22R1binding.Bin1antibodieswereselected.Wellsdemonstratingneutralizationinthe 

phosphoSTAT-3HTRFassayand/orwellswithdesirableBlAcoreprofileswereprogressedforV 

regionrecoveryusingthefluorescentfocimethod.  

1005771Plasmacellsfrombonemarrowwerealsodirectlyscreenedfortheirabilitytobindhuman1L22 

10 usingthefluorescentfocimethod(relevantfor11070).HereBcellssecreting1L22specificantibodies 

werepickedonbiotinylatedhuman1L22immobilizedonstreptavidinbeadsusingagoatanti-ratFc

FJTCconjugaterevealreagent.Approx.300directfociwerepicked.  

1005781Followingreversetranscription(RT)andPCRofthepickedcells,'transcriptionallyactive 

PCR'(TAP)productsencodingtheantibodies'Vregionsweregeneratedandusedtotransiently 

15 transfectHEK-293cells.TheresultantTAPsupematantscontainingrecombinantantibodyweretested 

fortheirabilityto;bindhumanandcynomolgus1L22,block1L22R1bindingintheBlAcoreand 

neutralize1L22intheHACATphosphoSTAT-3HTRFcellassay.  

1005791HeavyandlightchainvariableregiongenepairsfrominterestingTAPproductswerethen 

clonedaseitherrabbitormouseFabantibodiesandre-expressedinaHEK-293transientexpression 

20 system.Intotal131Vregionswereclonedandsequenced.Recombinantclonedantibodieswerethen 

andneutralize1L22dependentIL-lOreleaseintheC0L0205IL-lOHTRFcell-basedassay(CisBio).  

Followingthischaractenzation2antibodiesfulfilledthecriteriai.e.rabbitdenved11041andrat 

derived11070.  

25 1005801Basedonneutralizationpotencyaffinitytobothhumanandcynomolgus1L22,donorcontent 

inhumanizedgrafts(seebelow)andexpressiondatarabbitderived11041wasselectedforfurther 

progression.  

Example5.Bindingofrabbit11041Fabtohumancynomolgusandmouse1L22 

1005811Theaffinityofpurified11041rabbitFabtohumancynomolgusandmouse1L22wasassessed 

30 usingaBiacoreT200instrument(GEHealthcare)bycapturingtherabbit11041Fabtoanimmobilized 

antirabbitIgOF(ab')2followedbytitrationof1L22fromeachspecies.. AffinipureGoatanti-Rabbit 

JgG-F(ab')2fragmentspecific(JacksonJmmunoResearch)wasimmobilizedonaCM5SensorChipvia 

aminecouplingchemistrytoacapturelevelof~5000responseunits(RUs).HBS-EP+buffer(10mM 

HEPESpH7.4,0.15MNaCl,3mMEDTA,0.050 SurfactantP20,GEHealthcare)wasusedasthe 

35 runningbufferwithaflowrateof104/mm. A10p.Linjectionof11041Fabat0.5~g/mLwasused 

retestedfortheirabilitytobindhumanandcynomolgus1L22,block1L22R1bindingintheBlAcore
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forcapturebytheimmobilizedGoatAnti-RabbitFab.Human1L22,Cyno1L22andmouse1L22were 

titratedoverthecaptured11041Fab(PB0006661)(at0nM,0.6nM,1.8nM,5.5nM,16.6nMand50 

nM)ataflowrateof30p~L/mintoassessaffinity.Blockingofliuman1L22R1wasassessedbyinjecting 

lOOnMJL-22(for180secondsat30p~L/min)followedbyinjectinghuman1L22R1(at5OnMfor1SOs).  

5 1005821Thesurfacewasgeneratedby2X104injectionof50mMHClinterspersedbya104 

injectionof5mMNaOHatflowrateof10gL/min.Backgroundsubtractionbindingcurveswere 

analyzedusingtheBiacoreT200evaluationsoftwarefollowingstandardprocedures.Kineticparameters 

weredeterminedfromthefittingalgorithm.Thekineticparametersofpurified11041bindingtohuman 

cynomolgusandmouse1L22areshowninTable18.  

10 1005831Table:18.Kineticparametersofrabbit11041bindingtohumancynomolgusandmouse 

1L22 

Human1L22 Cynomolgus1L22 Mouse1L22 

ka ka (~j) ka (~J) 

(lIMs) (131s) (lIMs) kd(its) 

Si7OE+05 2.90E-04 3,40E-1O 2,60E+05 2,SOE-04 1.1OE-09 3,'70E+O'7 1.1OE-O1 3,OOE-09 

Example6.Humanizationof11041 

1005841Antibody11041washumanizedbygraftingtheCDRsfromtherabbitV-regionontohuman 

germlineantibodyV-regionframeworks.Inordertorecovertheactivityoftheantibodyanumberof 

15 frameworkresiduesfromtherabbitV-regionwerealsoretainedinthehumanizedsequence.These 

residueswereselectedusingtheprotocoloutlinedbyAdairetal.(1991)(W091/09967). Alignmentsof 

therabbitantibody(donor)V-regionsequenceswiththehumangermline(acceptor)V-regionsequences 

thedonortotheacceptorsequenceareasdefinedbyKabat(Kabataal.,1987),withtheexceptionof 

20 CDR-H1wherethecombinedChothia/Kabatdefinitionisused(seeAdairetcii.,W091/09967).  

1005851HumanV-regionJGKV1D-13plusJGKJ4I-region(IMOThttp://www.imgt.org/)waschosen 

astheacceptorforantibody11041lightchainCDRS.Thelightchainframeworkresiduesinthe 

humanizedgraftvanantsareallfromthehumangermlinegenewiththeexceptionofnoneoneortwo 

residuesfromthegroupcomprisingresidues2and3(withreferencetoSEQIDNO:99gLi),wherethe 

25 donorresiduesValine(V2)andValine(V3)wereretainedrespectively.Insomehumanizedgraft 

vanantsanunpaired/freeCysteineresidueatposition91inCDRL3wasremovedbymutationtoeither 

Valine(C91V)orSerine(C915):freecysteineresiduescanbesubjecttopost-translationalmodification 

suchascysteinylationandmaycontributetocovalentaggregationandpoorstability.Mutationofthis 

residueresultedinanunexpected15-to50-foldincreaseinbindingaffinityrespectivelyasmeasured 

30 bysurfaceplasmonresonance(Table19,gLigHi(642pM)comparedtogLi(C91V)gHl(41.9pM)or 

gL1(C91S)gH1(12.4pM)). InsomehumanizedgraftvariantsapotentialAsparaginedeamidationsite 

areshowninFigures4and5,togetherwiththedesignedhumanizedsequences.TheCDRSgraftedfrom
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inCDRL3wasmodificdbycithcrreplacingtheAsparagineresidueatposition95withAsparticacid 

(N95D)orbyreplacingtheSerineresidueatposition96withAlanine(S96A).Modificationofthe 

deamidationsitebyS96Amutationsignificantlyreducedthebasallevelofdeamidation.  

1005861HumanV-regionJGHV3-66plusJGHJ4I-region(IMOThttp://www.imgt.org/)waschosen 

5 astheacceptorfortheheavychainCDRSofantibody11041. Incommonwithmanyrabbitantibodies, 

theVHgeneofantibody11041isshorterthantheselectedhumanacceptor.Whenalignedwiththe 

humanacceptorsequenceframework1oftheVHregionofantibody11041lackstheN-terminal 

residuewhichisretainedinthehumanizedantibody(Figure4). Framework3ofthe11041rabbitVH 

regionalsolackstworesidues(75and76withreferencetoSEQIDNO:110gHl)intheloopbetween 

10 betasheetstrandsDandB:inthehumanizedgraftvanantsthegapisfilledwiththecorresponding 

residues(Lysine75, , sparagine76,N76)fromtheselectedhumanacceptorsequence(Figure1).  

Theheavychainframeworkresiduesinthehumanizedgraftvariantsareallfromthehumangermline 

genewiththeexceptionoftheresidues24,48,49,73and78(withreferencetoSEQIDNO:110gHl), 

wherethedonorresiduesValine(V24),Isoleucine(148),Glycine(049),Serine(573)andValine(V78) 

15 wereretainedrespectively.RetentionofdonorresiduesV24,148,049andV78wasessentialforthe 

highestaffinitybindingtohuman1L22,asmeasuredbysurfaceplasmonresonance.Insomehumanized 

graftvariantsapotentialAsparticacidisomerizationsiteinCDRH2wasmodifiedbyeitherreplacing 

theAsparticacidresidueatposition54withGlutamicacid(D54E),orbyreplacingtheGlycineresidue 

atposition55withAlanine(055A).Insomehumanizedgraftvariantsapotentialhydrolysissitein 

20 CDRH3wasmodifiedbyreplacingtheAsparticacidresidueatposition107withglutamicacid 

(D1O7E).  

Antibodyvariant Light Light Heavychain Heavy Affinity 
chain chain Donorresidues chain (KD)pM 
Donor Mutation Mutation 

residues 

_________________________________ ___________ ___________ 569 
11041_(parental) _______________________________________________________ 
1lO4lgLlgHl V2,V3 V24,148,G49 642 

__________________________________________________ S'73,_V78 ____________________ 

llO4lgLlC91Sgill V2,V3 C91S V24,148,G49 12,4 
__________________________________________________ S'73,_V'78 ____________________ 

1104igLiC91Vgill V2,V3 C91V V24,148,G49 41,9 
__________________________________________________ S'73,_V78 ____________________ 

11041gL1N95Dgill V2,V3 N95D V24,148,G49 128,6 
__________________________________________________ S'73,_V78 ____________________ 

1104igLiS96Agill V2,V3 S96A V24,148,G49 200 
____________________________________________________ S'73_V'78 _____________________ 

1104lgL6gill V2 V24,148,G49, 369 
__________________________________________________ S'73,_V78 ____________________ 

1104lgL'7gill V24,148,G49 446 

__________________________________________________ S'73,_V78 ____________________ 

1104igLigillG55A V2,V3 V24,148,G49, G55A 627 
__________________________________________________ S73,_V78 ____________________ 

1005871Table19.Bindingaffinityofdifferentgeneratedvariants
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1104igLigillD54E V2,V3 V24,148,G49, D54E 166 
__________________________________________________ S'73,_V78 ____________________ 

1104igLigillD107E V2,V3 V24,148,G49, D1O'7E 657 
__________________________________________________ S'73,_V78 ____________________ 

11O4lgLlgH5 V2,V3 V24,148,G49 378 
_______________________________________________________ V78 ______________________ 

11O4lgLlgH8 V2,V3 V24,148,G49 274 
______________________________________________________ S73 ______________________ 

llO4lgLlC91SgUiD54E V2,V3 C91S V24,148,G49 D54E 28,1 
__________________________________________________ S73,_V78 ____________________ 

1104igLiS96AgH1D54E V2,V3 V24,148,G49, D54E 88,8 
__________________________________________________ S73,_V78 ____________________ 

11041gL1C91SgH9 V2,V3 C91S 148,G49,S73 11,4 
_______________________________________________________ V78 ______________________ 

llO4lgLlC91SS96AgH5D54E V2,V3 C91S, V24,148,G49 D54E 23,3 
___________________________________________ S96A V78 ______________________ 

11041gL1C91SS96AgH15 V2,V3 C91S, V24,148,G49 D54E 79 
___________________________________________ S96A S73 ______________________ 

11041gL1C91SS96AgH17 V2,V3 C91S, V24,G49 D54E 39,8 
___________________________________________ S96A _______________________________________ 

11041gL1C91SS96AgH18 V2,V3 C91S, V24,148 D54E 45,4 
___________________________________________ S96A _______________________________________ 

1104lgL6C91S415D54E V2 C91S V24,148,G49, D54E 16,1 
_______________________________________________________ V78 ______________________ 

1104lgL6C91S418D54E V2 C91S V24,148,G49, D54E 105,8 
______________________________________________________ S73 ______________________ 

11041gL6 C91Sgill D54E V2 C91S V24, G49 D54E 51,6 
11041 L6C91S H12D54E V2 C91S ____________ D54E _______ 

_______________________________________________________ V24, 148 ___________ 44,4 
1104lgL7C91S415D54E C91S V24,148,G49, D54E 29,3 

_______________________________________________________ V78 ______________________ 

1104lgL7C91S418D54E C91S V24,148,G49, D54E 114,6 
______________________________________________________ S73 ______________________ 

11041gL7 C91SgHll D54E _______ C91S V24, G49 D54E 66,6 
11041 L7C91S H12D54E __________ C91S V24, 148 D54E 73,9 

11041gL6C91SS96A415D54E V2 C91S, V24,148,G49 D54E 12,5 
___________________________________________ S96A V78 ______________________ 

11041gL6C91SS96A418D54E V2 C91S, V24,148,G49 D54E 84,9 

11O41gL6C91SS96AgH11D54E V2 C91S, V24,G49 D54E 52,4 
___________________________________________ S96A _______________________________________ 

1104lgL6C91SS96AgH12D54E V2 C91S, V24,148 D54E 51,7 
___________________________________________ S96A _______________________________________ 

1104lgL7C91SS96A415D54E C91S, V24,148,G49, D54E 26,6 
___________________________________________ S96A V78 ______________________ 

1104lgL7C91SS96A418D54E C91S, V24,148,G49, D54E 103,8 
___________________________________________ S96A S73 ______________________ 

1104lgL7C91SS96AgH11D54E C91S, V24,G49 D54E 61,7 
___________________________________________ S96A _______________________________________ 

1104lgL7C91SS96AgH12D54E C91S, V24,148 D54E 67,6 
___________________________________________ S96A _______________________________________ 

Example7.Humanizationof11070 

1005881Antibody11070washumanizedbygraftingtheCDRSfromtheratV-regionontohuman 

germlineantibodyV-regionframeworks.Inordertorecovertheactivityoftheantibodyanumberof 

frameworkresiduesfromtheratV-regionwerealsoretainedinthehumanizedsequence.Theseresidues 

5 wereselectedusingtheprotocoloutlinedbyAdairetat(1991)(W091/09967). Alignmentsoftherat 

___________________________________________ S96A S73 ______________________
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antibody(donor)V-rcgionsequenecswiththehumangcrmlinc(acceptor)V-regionsequencesare 

showninFigure5Aand5Btogetherwiththedesignedhumanizedsequences.TheCDRsgraftedfrom 

thedonortotheacceptorsequenceareasdefinedbyKabat(Kabatcital.,1987),withtheexceptionof 

CDR-H1wherethecombinedChothia/Kabatdefinitionisused(seeAdairetal.,W091/09967).  

5 1005891HumanV-regionJGKV1-12plusJGKJ2I-region(IMOThttp://www.imgt.org/)waschosen 

astheacceptorforantibody11070lightchainCDRS.Thelightchainframeworkresiduesinthe 

humanizedgraftvariantsareallfromthehumangermlinegenewiththeexceptionofoneormore 

residuesfromthegroupcomprisingresidues3,44,58and68(witreferencetoSEQIDNO:127,gLi), 

wherethedonorresiduesValine(V3),Asparagine(N44),Threonine(T58)andSerine(568)were 

10 retainedrespectively.RetentionofdonorresidueN44wasessentialforthehighestaffinitybindingto 

human1L22,asmeasuredbysurfaceplasmonresonance(Table20).  

1005901HumanV-regionJGHV4-31plusJGHJ6I-region(IMOThttp://www.imgt.org/)waschosen 

astheacceptorfortheheavychainCDRsofantibody11070.Theheavychainframeworkresiduesin 

thehumanizedgraftvariantsareallfromthehumangermlinegenewiththeexceptionofoneormore 

15 residuesfromthegroupcomprisingresidues37,41,48,67,71,76and78(withreferencetoSEQID 

NO:128,gHl),wherethedonorresiduesValine(V37),Serine(541),Methionine(M48),Leucine 

(L67),Arginine(R71),Serine(576)andValine(V78)wereretainedrespectively.TheGlutanttine 

residueatposition1ofthehumanframeworkwasreplacedwithGlutanPcacid(El)toaffordthe 

expressionandpurificationofahomogeneousproduct:theconversionofGlutaminetopyroGlutamate 

20 attheN-terminusofantibodiesandantibodyfragmentsiswidelyreported.Retentionofdonorresidues 

V37,L67,R71andV78wasessentialforthehighestaffinitybindingtohumanJL-22,asmeasuredby 

surfaceplasmonresonance(Table20).InsomehumanizedgraftvariantsapotentialAsparagine 

(S6iT).  

25 1005911Table20.Bindingaffinityofdifferentgeneratedvariantsof11070antibody 

Antibody11070 LightchainDonor HeavychainDonor Heavychain Affinity(KD) 
variant residues residues Mutation pM 
11070 49 

llO7OgLlgHl V3,N44,T58,S68 ElV37,S41,M48, 36,8 
_____________________________________ L67,_R71,_S76,_V78_______________________________ 

llO7OgLlgHl3 V3,N44,T58,S68 ElV37,S41,M48, S61T 31,7 
_____________________________________ L67,_R71,_S76,_V78_______________________________ 

1lO7OgL7gHl6 N44 ElV37,L67,R7l, S61T 25,7 
_______________________________________ V78 _________________ ______________ 

Example8.Cloningandproductionofvariants 

1005921GenesencodingdifferentvariantsofheavyandlightchainV-regionsequencesweredesigned 

andconstructedbyanautomatedsynthesisapproachbyATUM(NewarkCA).Furthervariantsofheavy 

andlightchainV-regionswerecreatedbymodifyingtheVHandVKgenesbyoligonucleotide-directed 

deamidationsiteinCDRH2wasmodifiedbyreplacingtheSerineresidueatposition61withThreonine
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mutagenesisincludinginsomccascsmutationswithinCDRS.Fortransicntcxprcssioninmammalian 

cellsthehumanizedlightchainV-regiongeneswereclonedintotheUCBlightchainexpressionvector 

pMhCKwhichcontainsDNAencodingthehumanKappachainconstantregion(Km3allotype).The 

humanizedheavychainV-regiongeneswereclonedintotheUCBhumangamma-iFabheavychain 

5 expressionvectorpMhFabnhwhichcontainsDNAencodingthehumangamma-iCHi-hingedomain.  

Co-transfectionoftheresultingheavyandlightchainvectorsintoExpi293TMsuspensioncellsgave 

expressionofthehumanizedrecombinantantibodiesinthehumanFabformat.Thevarianthumanized 

Fabantibodieswereassessedfortheirbindingaffinityforhuman1L22relativetotheparentantibody, 

theirpotencyininvitroassaystheirbiophysicalpropertiesandsuitabilityfordownstreamprocessing.  

10 Example9.Bindingpropertiesofhumanized11041Fabantibody 

1005931Humanizedsamplesfor11041antibodyweretestedbycapturingthesamplesonimmobilized 

antihumanJgG-F(abj2tentitrationofHuman1L22overthecapturedsurface.Theassaywasrunon 

Biacore8Kinstrument(GEHealthcare)andBIA(BiomolecularInteractionAnalysis)wasperformed 

usingBiacore8000evaluationsoftware.AffinpureGoatanti-humanIgG-F(ab')2fragmentspecific 

15 (JacksonImmunoResearch)wasimmobilizedonaCM5SensorChipviaaminecouplingchemistryto 

acapturelevelof~5OOOresponseunits(RUs).HBS-EP+buffer(10mMHEPESpH7.4,0.15MNaCl, 

3mMEDTA,0,050oSurfactantP20,GEHealthcare)wasusedastherunningbufferwithaflowrateof 

10pt/mm.A10p.Linjectionofhumanizedsamplesof11041antibodyat0.5j~tg/mLwasusedfor 

capturebytheimmobilizedGoatanti-humanFabIgO.Human1L22(50nM16. 7nM,5.6nM1.9nM 

20 and617pM)andweretitratedoverthecaptured11041antibodiesataflowrateof30gL/min.  

1005941Thesurfacewasgeneratedby2X104injectionsof50mMHClinterspersedbya54 

analyzedusingtheInsightevaluationsoftwarefollowingstandardprocedures.Kineticparameterswere 

determinedfromthefittingalgorithm.The1L22affinitydeterminedfromasingleexperimentisshown 

25 inTable21andwasshowntobelessthan100pM.  

1005951Table21.Bindingaffinitybetweenhumanized11041Faband1L22 

Sample ka kd KD(M~ KD(pM) 

11041gL13gH14Fab 1.O1E+06 1.26E-05 1.25E-11 12.48 

Valuesdeterminedfromasingleexpenment 

Example10.AssessmentofblockingofIL22BPbindingsiteon1L22byhumanized11041antibody 

1005961Surfaceplasmonresonance(BiacoreT200)wasusedtoassesswhether11041gL13gH14Fab 

(asapartofabispecificantibody)orFezakinumabareabletoblocktheIL22BPbindingsiteof1L22.  

30 1005971Agoatanti-humanIgOFabspecificantibody(JacksonJmmunoResearch)wasimmobilizedon 

aCM5Sensorchipviaaminecouplingchemistrytoalevelofapproximately6000RU.  

injectionof5mMNaOHatflowrateof104/mm.Backgroundsubtractionbindingcurveswere
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1005981Eachanalysiscycicconsistedofcaptureof1104lgL13gH14FaborFezakinumabmolecules 

totheantiFabsurfaceinjectionof1L22at2OnM(preparedinhouse)followedbyinjectionofIL22BP 

atlOOnMwitheachinjectedfor180sat3O~d/min.Attheendofeachcyclethesurfacewas 

regeneratedataflowrateoflOgL/minusinga60sinjectionof50mMHClfollowedbya30sinjection 

5 of5mMNaGHandafinal60sinjectionof50mMHCl.Backgroundbindinganddriftweresubtracted 

usingcontrolcyclesconsistingofbuffercaptureorbufferanalyteinjections.  

1005991Table22.The1L22andIL22BPbindingresponses 

Sample Capture(RI]) 1L22Bindingat2OnM IL22BPBindingatlOOnM 
_________________________ (RU) (RU) 

1lO4lgLl3gHl4 Fab 280 40 0 
Fezakinumab 202 37 59 

1006001When1L22wasboundtosurface-captured1104lgLl3gHl4FabIL22BPwasunabletobind 

10 1L22.When1L22wasboundtosurface-capturedFezakinumabJL22BPwasstillcapableofbinding 

1L22.Inconclusion1104lgL13gH14Fab(asapartofabispecificantibody)blockstheJL22BPbinding 

siteofIL22,whileFezakinumabdoesnot.  

Example11.Purificationof1L22 

1006011Ahis-taggedversionof1L22waspurifiedlargelyasdescribedbyNagemetal[Nagemetal 

15 Structure.2002Aug;10(8):1051-62.].TheBL21(DE3)F.colistrainwastransformedbyheatshock 

withanexpressionconstnictencoding 9 

His-tagged1L22.  
1006021Theencodedproteinsequenceis: 

7EDVRLJGEKLFHGVSMSERCYLMKQVLNFTLEEVLFPQSDRYQPYMQEVVPFLARLSNRLST 
20 CHIEGDDLHIQRNVQKLKDTVKKLGESGEJKAJGELDLLFMSLRNACJ(SEQIDNO:3) 

10060311L22proteinsequenceafter1EVcleavage(seebelow): 

OSQGGAAAPJSSHCRLDKSNFQQPYJTNRTFMLAKEASLADNNTDVRLJGEKLFHGVSMSERC 
YLMKQVLNFTLEEVLFPQSDRJFQPYMQEVVPFLARLSNRLSTCHIEGDDLHIQRNVQKLKDT 
VKKLGESGEJKAJGELDLLFMSLRNACI(SEQIDNO:4) 

25 1006041Cellsweregrowninthepresenceof100gg/mlampicillinandproteinexpressionwasinduced 

byaddingIPTOtoaconcentrationof1mMwhenthecellsreachedanopticaldensity(measuredat600 

nM)of1. After4hoursthecellswereharvestedbycentrifugation.Aftercelllysiswithahigh-pressure 

cellhomogenizertheinclusionbodiescontaining1L22werecollectedbyhighspeedcentrifugation.  

Theinclusionbodieswerewashedwith50mM 9 

Tns-HCl,100mMNaCl,1mMEDTA,1mMDTT, 
30 and0.50o(w/v)DOC(pH8)andthenagainwiththesamebufferwithoutdetergent.Thewashed 

inclusionbodiesweresolubilizedovernightat4 0 Cinabuffercontaining50mMMES,10mMEDTA 

1mMDTTandSMurea.Insolublematerialwasseparatedbycentriftigationand1L22inthesoluble 

fractionwasrefoldedbydilutionto0.1mg/mlin100mM 9 

Tris-HCl,2mMEDTA0.5MArginine,1 

MGSSHE-IHE-ll-ll-JSSGENLYFQGSQGGAAAPJSSHCRLDKSNFQQPYJTNRTFMLAKEASLADNN
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mMrcduccdglutathioncand0. 1mMoxidizcdglutathionewithafinalpHof8. 0. Aftcr72hoursof 

incubationat4 0 Ctheproteinwasconcentratedandpurifiedbysize-exclusionchromatographyona 

HiLoad26/600Superdex75pgcolumnequilibratedwith25mMMESpH5.4and150mMNaCl.The 

proteinwastenfrozenat-80 0 Cuntilfurtheruse.  

5 1006051Thehis-tagwasremovedbyovernightincubationofthe1L22proteinwithTEVproteaseat4 

aceAfterdilutingtheproteininPBScontaining25mMimidazolethecleavedproteinwaspassedover 

a5mlHisTrap~"HighPerformancecolumn(GEHealthcare)andcollectedintheflow-through.  

Example12.HDX-MSof1L22inthepresenceofllO4lgLl3gHl4FabandllO7OgL7gHl6Fab 

1006061HydrogenDeuteriumExchangeMassSpectrometry(HDX-MS)wasusedforepitopemapping 

10 ofJL22againstllO4lgLl3gHl4FabandllO7OgL7gHl6Fab.  

Samplepreparabonanddataaeqaisition 

1006071ForHDX-MSanalysis,30jiMof1L22(preparedasdescribedinExample11)and30gMof 

1L22complexedwith90gMofeitherl104lgLl3gHl4Fabor1lO7OgL7gHl6Fabwerepreparedand 

incubatedfor1hourat4 0 C.4i~of1L22,1L22/1lO4lgLl3gHl4Fabor1L22/1lO7OgL7gHl6Fab 

15 complexesweredilutedinto57gLof10mMphosphateinH 2 0(pH7.0),orinto10mMphosphatein 

D2 0(pD7,0)at25 0 C.Thedeuteratedsampleswerethenincubatedfor0,5,2,15and60mm at250 C.  

Afterthereactionallsampleswerequenchedbymixingat1:1witaquenchbuffer(4MGuanadine 

Hydrochloride,250mMTris(2-carboxyethyl)phosphinehydrochloride(TCEP),100mMphosphate)at 

1 0 CThemixedsolutionwasatafinalpH2,5. Themixturewasimmediatelyinjectedintothe 

20 nanoAcquityHDXmodule(WatersCow.)forpepticdigest.Peptidedigestionwastenperformedon

aflowrateof100gL/min.Alldeuteratedtimepointsandun-deuteratedcontrolswerecarriedoutin 

triplicatewithblanksrunbetweeneachdab-point.  

1006081PeptidefragmentswerethentrappedusinganAcquityBEHC181. 7gMVANGUARDchilled 

25 pre-columnfor3mm.PeptideswerethenelutedintoachilledAcquityUPLCBEHC181.7gM1.0x 

100usingthefollowinggradient:0mm, 50oif6mm,350oB7mm,400oif8mm,95%B,11mm 

50 if12mm 950oif13mm, 

500if14mm 950~if15mm 5~oB(A:0.20oHCOOHinH20,B.  
0.200HCOOHinacetonitrile.PeptidefragmentswereionizedbypositiveelectrosprayintoaSynapt 

02-Simassspectrometer(Waters).DataacquisitionwasruninToF-onlymodeoveranm/zrangeof 

30 50-2000ThusinganMSemethod(lowcollisionenergy,4V;highcollisionenergy:rampfrom18Vto 

40V).Glu-1-FibrinopeptideBpeptidewasusedforinternallockmasscorrection.  

HJJX-MSdataprocessing 

1006091MSEdatafromun-deuteratedcontrolssamplesof1L22,1L22/1104lgLl3gHl4Fabor 

1L22/1lO7OgL7gHl6FabcomplexeswereusedforsequenceidentificationusingteWatersProtein 

lineusingaEnzymaticonlinedigestioncolumn(Waters)in0.20oformicacidinwaterat20 0 Candwith
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LynxGlobalScrvcr2.5. 1(PLOS).Pcptidcscarchwaspcrformcdagainstadatabascofthc1L22 

sequenceonlywithprecursorintensitythresholdof500countsand3matchedproductionsrequired 

forassignment.Jonaccountingfilesforthe3controlsampleswerecombinedintoapeptidelistimported 

intoDynamxv3.Osoftware.  

5 1006101PeptidesweresubjectedtofurtherfilteringinDynamX.Filteringparametersusedwerea 

minimumandmaximumpeptidesequencelengthof4and25,respectivelyminimumintensityof1000, 

minimumMS/MSproductsof2,minimumproductsperaminoacidof0.2,andamaximumMH+error 

thresholdof10ppm.DynamXv3.0wasusedtoquantifytheisotopicenvelopesresultingfrom 

deuteriumuptakeforeachpeptideateachtime-point.Furthermoreallthespectrawereexaminedand 

10 checkedvisuallytoensurecorrectassignmentofm/zpeaksandonlypeptideswithahighsignaltonoise 

ratioswereusedforHDX-MSanalysis.  

1006111FollowingmanualfiltrationinDynamxstatisticalanalysisandfiltrationwereperformedusing 

Deuteros(https:I/academic.oup.com/bioinformatics/article/35/17/3171/5288775)thatusesstatistical 

analysispublishedbyHoudeetal.,2011(https://www.ncbi.nlm.nih.gov/pubmed/21491437).Deuteros 

15 generatesawoodsplotthatdisplayspeptidelengthstartandendresiduesglobalcoverageanday-axis 

metricwhichistheabsoluteuptake(inDaltons).Itisthedifferenceinuptakeinthepresenceofaligand 

(bound)andtheapoform.Woodsplotsfirstapplyconfidencefilteringtoallpeptidesineachtimepoint.  

Peptideswithdifferentialdeuterationoutsideoftheselectedconfidencelimitsarenon-significantand 

areshowninlightgrey.Thesignificantpeptidesareshownasdarkgreyandblack.Anin-house 

20 algorithmwasusedtofiltertheresultsandidentifyanepitope.Datapresentedisafter0.5minutesof 

deuterationincubation.  

1006121HDXanalysisofJL22with1lO4lgLl3gHl4Faband1lO7OgL7gHl6Fabwasperformedina 
0 singleexperiment.Atotalof91.3ocoveragewasobtainedfortheHDX-MSexperimentfrom47 

25 peptides.Thepeptideredundancyfollowingfilteringandanalysiswas3.48.  

HJJX-MSofIL22inthepresenceofllO4lgLlSgHl4Fab 

1006131Sevenpeptidesshowingstatisticallysignificantreduceddeuteriumincorporationupon 

antibodybinding(i.e.potentialepitope)wereobservedsixofwhichagreedwiththeanalysis 

(highlighted in black on the woods plot in Figure 7 A): 72VRLIGEKLFHGVS84, 

30 72VRLJGEKLFHGVSM85,75JGEKLFHGVS84,75JGEKLFHGVSM85,76GEKLFHGVS84and 

8OFHGVSM85. Anincreaseindeuteriumuptake(i.e.potentialconformationalchange)wasobserved 

in three peptides: 1O1EEVLFPQSDRF111, 1O3VLFPQSDRFQPYM115 and 

1O3VLFPQSDRFQPYMQE117. The1104lgL13gH14Fabepitopewasprojectedontothestructureof 

1L22(Figure7,B).Otherregionsthatwereprotectedordeprotecteduponantibodybindingdueto 

35 conformationalchangearehighlightedindarkgrey.  

Coveragemapof1L22
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1006141Inconclusionthcprotcctcdrcgionwhichrcprcscntsthccpitopcregionof1104lgLl3gHl4 

Fabisresidues72- 85(VRLIGEKLFHGVSM).  

HJJX-MSofIL22inthepresenceofllO7OgL7gHl6Fab 

1006151Fourpeptidesshowingstatisticallysignificantreduceddeutenumincorporationuponantibody 

5 binding(i.e.potentialepitope)wereobservedthreeofwhichagreedwiththeSPEEDanalysis 

(highlighted in black on the woods plot in Figure 8, A): 72VRLJGEKLFHGVSM85, 

75IGEKLFHGVSM85 and8OFHGVSM85. Anincreaseindeuteriumuptake(i.e.potential 

conformational change) was observed in two peptides: 43DKSNFQQPYJTNRTFM58 and 

1O5FPQSDRFQPYMQE117.The1lO7OgL7gHl6Fabepitopewasprojectedontothestructureof1L22 

10 (Figure8,B).Otherregionsthatwereprotectedordeprotecteduponantibodybindingdueto 

conformationalchangearehighlightedindarkgrey.  

1006161Inconclusiontheprotectedregionwhichrepresentstheepitoperegionof1lO7OgL7gHl6Fab 

isresidues72- 85(VRLJGEKLFHGVSM).  

Table23.Listofpeptidesthatshowsignificantchangeuponantibodybindingmeasuredby 
15 HDX-MS.  

_________ HDX-MS of1L22 in the presence of 110412L132H14 Fab 

Start End Peptide sequence SEQ ID NO Deuterium Uptake 
72 84 VRLJGEKLFHGVS 154 Protected! epitope 
72 85 VRLJGEKLFHGV5M 155 Protected! epitope 
75 84 IGEKLFHGV5 156 Protected/ epitope 
75 85 IGEKLFHGVSM 157 Protected/ epitope 
76 84 GEKLFHGV5 158 Protected/ epitope 

126 139 SNRLSTCHIEGDDL 160 Protected 
101 111 EEVLFPQSDRF 161 Deprotected 
103 115 VLFPQSDRFQPYM 162 Deprotected 
103 117 VLFPQSDRFQPYMQE 163 Deprotected 

_________ HDX-MS of1L22 in the presence of 11070 L7 H16 Fab 

__________ 13 U U _____________________ 

Start End Peptide sequence SEQ ID NO Deuterium Uptake 
72 85 VRLIGEKLFHGV5M 155 Protected! epitope 
75 85 IGEKLFHGVSM 157 Protected! epitope 
80 85 FHGVSM 159 Protected! epitope 
126 139 SNRLSTCHIEGDDL 160 Protected 
43 58 DKSNFQQPYITNRTFM 164 Deprotected 
105 117 FPQSDRFQPYMQE 165 Deprotected 

Example13.Purificationandstructuralanalysisofthe1L22/llO4lgLl3gHl4complex 

10061711L22waspurifiedasdescribedinExample11.  

80 85 FHGVSM 159 Protected! epitope
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1006181Cicaved1L22wasmixcdwith 1104lgLl3gHl4Fabandpurificdbysizc-cxclusion 

chromatographyonaHiLoad®26/600Superdex®75pgcolumn(GEHealthcare),equilibratedwith10 

mMTrispH7.4and150mMNaCl.  

1006191The1L22/1104lgL13gH14Fabcomplexwasconcentratedto10.1mg/ml.Crystallization 

5 conditionsforthecomplexwereidentifiedusingseveralcommerciallyavailablecrystallisationscreens.  

ThesewerecarriedoutinsiftingdropformatusingSwissci96-well2-dropMRCCrystallizationplates 

(sourcedfromMolecularDimensionsCatNo. MD11-00-100). Firstthereservoirswerefilledwith75 

4ofeachcrystallizationconditioninthescreensusingaMicrolabSTARliquidhandlingsystem 
(Hamilton).Then,300nLofthe1L22/Fabcomplexand300nLofthereservoirsolutionsweredispensed 

10 inthewellsofthecrystallisationplatesusingaMosquitoliquidhandler(TTPLabTech).Aninitial 

crystallisationconditionwasidentifiedincondition59oftheNextalTubesJCSG+screen(QiagenCat 

No:130720),containing0.16MCalciumacetatehexahydrate,0.08MsodiumcacodylatepH6.5,14.400 

PEG8000and200oglycerol.ThisconditionwillbefurtherreferredtoasJCSG+59.Optimizedcrystals 

wereobtainedbyaddingYftrium(JIJ)Chloridehexahydrate- whichisincludedintheAdditiveScreen 

15 (HamptonResearchCatNoHR2-138)- at0.01MtoJCSG+59whichwassourcedfromMolecular 

Dimensions(CatNo.MDSR-37-E11).TheoptimizedcrystalsweregrowninMRCMaxi48Well 

CrystallisationPlates(Swissci),usingareservoirvolumeof250gLandadropconsistingof2gL 

reservoirsolutionmixedwith2gLofthe1L22/Fabcomplex.Beforeflashfreezinginliquidnitrogen, 

thecrystalsweretransferredtoa4gLdropofcryoprotectionsolution.Thissolutionwaspreparedby 

20 mixing40gLoftheoptimizedreservoirsolutionwith10gLofsolutionCryoMixes~'7includedwith 

theCryoProtX~'kit(MolecularDimensionsMD1-61). CryoMixes~'7contains12.500v/vDiethylene 
0 0 0 glycol,12.5 ov/vEthyleneglycol,25 ov/v1,2-Propanediol,12.5 ov/vDimethylsulfoxideand12.5 

0 

1006201Diffractiondatawerecollectedatbeamline104(DiamondLightSourceUK).Thedatawas 

25 indexedandintegratedusingXDS[KabschW.ActaCryst.D66,125-132(2010)],followedbyscaling 

usingAIMLESS[EvansetalActaCrystallogrDBiolCrystallogr.2013,69(Pt7):1204-1214].The 

1L22/FabstructurewassolvedbymolecularreplacementusingPhaser[McCoyetalI.Appl.Cryst.  

(2007).40,658-674]inthePhenixsoftwaresuite[AdamsetalMethods.2011;55(1):94-106].Inthis 

procedure,1L22structure1YKB[Xueta!ActaCrystallogrDBiolCrystallogr.2005Jul;61(Pt7):942

30 50]andFabstructure5BVJ[RondeauetalMAbs.2015;7(6):1151-60]wereusedasmolecular 

replacementtemplates.Coot[P.Emsleyetal(2010).ActaCrystallographica.D66:486-501]and 

phenix.refine[P.V.AfonineetalActaCrystallogrDBiolCrystallogr68,352-67(2012)]wereusedin 

thefollowingcyclesofmanualmodelcompletionandrefinement.MolProbity[Williamsetal.(2018) 

ProteinScience27:293-315]wasusedtoanalyzethequalityofthefinalmodel.  

35 1006211Three1L22/11041gL13gH14Fabcomplexesareobservedinthecrystalasymmetncunit.  

0v/vGlycerol.
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1006221Figurc9Ashowsthcintcractionof1104lgLl3gHl4Fabwith1L22withadctailcdviewon 

theinteractioninterface(Figure 9B).NCONTintheCCP4softwaresuite[WinnMDeta!Acta 

CrystallogrDBiolCrystallogr.2011Apr;67(Pt4):235-42]wasusedtodeterminetheepitopeon1L22, 
9 recognizedbytheFabmolecule.The1L22aminoacidnumbenngisbasedonUnitProtKBentry 

5 Q9GZX6.  

1006231Ata<4AcontactdistancewiththeFabmoleculethe1L22epitopeiscomposedofresidues: 

Gln4S,0lu77,PheSOHis8l,0ly82,Val83,Ser84,Met85,ArgSSLeul69Metl72,Serl73,Arg175, 

Asnl76andIle179.  

1006241Ata<5AcontactdistancewiththeFabmoleculethe1L22epitopeiscomposedofresidues: 

10 Lys44,Phe47,Gln48,11e75,Gly'76,Glu77,Phe8OHis81,Gly82Val83,Ser84,Met85,Ser86,Arg88, 

Leul69,Metl72,Serl73,Argl75,Asnl76andIle179.  

1006251Table24.AminoacidsofthelightchainofllO4lgLl3gHl4Fabandtheircorresponding 
contactson1L22.Residuesinboldareinvolvedincontactsbetween4and5A.Otherresidueshave< 
4Acontactdistancebetweentheantibodyand1L22.Sequentialnumberingisused.  

li ht chain 1L22 residue 
Tyr3O(CDR1) 01n48 

Arg175 
Lys44 
Phe47 
Gln48 

_______________________11e179 
Thr31(CDR1) Met172 
____________________ Argl75 
Asn32(CDR1) Arg175 
_____________________ Asnl76 
Trp5O(CDL?) Leu169 

Arg175 
Asnl76 

____________________ Serl73 
Tyr93(CDR3) Asnl76 

11e179 
_____________________ Arg88 
Gly94(CDR3) 11e179 
TyrlOl (CDR3) Met85 

15 1006261Table25.AminoacidsoftheheavychainofllO4lgLl3gHl4Fabandtheircorresponding 
contactson1L22.Residuesinboldareinvolvedincontactsbetween4and5A.Otherresidueshave< 
4Acontactdistancebetweentheantibodyand1L22.Sequentialnumberingisused.  

hea chain 1L22 residue 
vy __________ 

Ser3O (CDR1) Gly82 
Ser31(CDR1) 0ly82 

Phe8O 
_____________________ His8l 
Tyr32(CDR1) Glu77 

______________________ HisSi 

Metl72
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___________________ G1u77 
A1a33 (CDR1) Mct85 
1160(CDR2J Met85 
Asp52(CDL?) Scr84 

Mct85 
Va183 

______________________Ser86 
11e53(CDR2) 01y82 

Va183 
_____________________ Scr84 

G1u54 (CDR2) Ser84 
1yr58 (CDR2) Met85 
Arg97(CDR3) G1u77 
Asp98(CDR3) Met85 

_____________________ Arg88 
Arg99 (CDR3) 01u77 
PliclOG(CDR3) 01u77 

Phc8O 
ArgSS 

G1y76 
___________________ G1u77 
VallOl(CDR3) G1u77 

11e75 

G1y76 
G1u77 
Phe8O 

____________________ Serl73 
G1y1O2(CDR3) Phc8O 

Metl72 
Serl73 

_____________________ Asnl76 
VallO3 (CDR3) Asnl76 
AsplO4(CDR3) ArgSS 

1006271The1104lgLl3gHl4FabmoleculepreventstheinteractionofJL22withthe1L22R1receptor, 

astheFablightchainbindstothesameepitopeon1L22.(Fig.10) 

Example14.StructuredeterminationofIL-22incomplexwithFezakinumabandllO7OgL7gHl6 

Fabbycryo-EM 

5 1006281JL-22wasexpressedusingExpi293cellsfusedtoanN-terminalhumanFctag.Afterclearing 

thecellsbycentrifugationthesupematantwasloadedona5mlHiTrapProteinAcolumn(Cytiva).  

TheproteinwaselutedwithabuffergradientfromPBSto0.1MSodiumCitrateatpH2.0.ThehFctag 

wascleavedusingTEVproteaseandIL-22wasseparatedfromthecleavedtagbyanotherpassby 

gravityflowover4mlpackedproteinAresin.AfterelutionfromtheresinIL-22wasfurtherpurified 

10 onaHiLoad26/600Superdex75pgcolumn(Cytiva),equilibratedinPBS.  

100629170microliters1lO7OgL7gHl6Fabat12.1mg/ml,153microlitersFezakinumabFabat11.5 

mg/mland153microliterIL-22at1.36mg/mlweremixed.55microliterswereinjectedontoa 

______________________ Met85
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Supcrdcx2005/150columncquilibratcdin10mMHcpcspH7.4and150mMNaCi.Afraction 

containingtheJL-22+11070+Fezakinumabcomplexat1. 7mg/mlwascollectedandusedforpreparing 

cryo-EMgrids.  

1006301Quantifoil®R1.2/1.3holeycarbongrids(SPTLabtech)wereglow-dischargedinaPelco 

5 easyGlow~'for45sat22mAimmediatelybeforeuse.The1L22with1lO7OgL7gHl6Faband 

FezakinumabFabaftergelfiltrationwasappliedtothefreshlyglow-dischargedgridinaVitrobotMark 

Iv(ThermoFisherScientific)for2sinthechamberat10000humidityand4 0 C.Thegridwasthen 

blottedonfreshfilterpaperfor4satforce7andplungedinliquidethane.Thegridwasfirstscreened 

foricethicknessandparticledistributioninthein-houseGlaciosoperatedat200keVandequippedwith 

10 aFalcon3camera.ThedatawasthencollectedontheKrios2oftheCambridgeconsortiumequipped 

withaFalcon4andoperatedat300keVaccelerationvoltage.The5700movieswerecollected 

automaticallyusingtheEPUsoftwareincountingmodeatadefocusrangeof-1to-2.5ginatapixel 

sizeof0.67ALwitha12,2sexposureforafinalelectronfluxof49,36&1A 2 distributedover42fractions.  

AllsubsequentdataanalysiswasperformedonCryosparcversion2.15(StructuraBiotechnologymc).  

15 ThemovieswerealignedusingPatchMotioncontrasttransferfunctionparameters(CTF)were 

estimatedusingPatchCiTandparticleswereinitiallypickedwiththeblobpickerandresultedinatotal 

of5.5Mparticles.Thepickedparticleswerebinned2Xtoaboxsizeof300pixelsandsubjectedtoa 

firstroundof2Dclassificationthatresultedintheselectionof488,000particleswithdistinctfeatures.  

Fiveabinitiomodelsweregenerated,2ofwhichdifferedfromoneanotherattheglycosylationsitesof 

20 1L22.Thesetwoclassesforatotalof240,000particleswerepooledtogetherandanon-uniform 

refinementyieldedaresolutionestimationof3.4Ausingthegold-standardFSC0.143criterion.  

1006311TwoFabmoleculesandtheIL-22structurewerefiftedinthecryo-EMdensityusingUCSF 

buildingusingCoot[Emsleyetal(2010)ActaCrystallographica.D66. 486-501.],themapwas 

25 sharpenedusingtheAutosharpen[Terwilliger,.(2018).ActaCryst.D74545-559.]toolinPhenix 

[Liebschneretal.ActaCryst.D75,861-877(2019)]andthemodelwasfurtherrefinedusingtheReal

spacerefinement[AfonineetalAdaCryst.D74,531-544(2018)]toolinPhenix.  

1006321NCONTintheCCP4softwaresuite[Winneta!ActaCrystallogrDBiolCrystallogr.2011 

Apr;67(Pt4):235-42]wasusedtodeterminetheepitopeonIL-22recognizedbythe11070and 

30 FezakinumabFabmolecules.TheIL-22aminoacidnumberingbelowisbasedonUnitProtKBentry 

Q9GZX6.  

1006331Ata<4Acontactdistancewiththe11070gL7gH16FabmoleculetheJL-22epitopeis 

composedofresidues:01u77,Lys78,HisSiSerS4,MetS5,SerS6,ArgSSAsn176,Ala177 

1006341Ata<5Acontactdistancewiththe11070gL7gH16FabmoleculetheJL-22epitopeis 

35 composedofresidues:11e75,01y76,Glu77,Lys78,Phe8OHis81,Ser84,Met85,Ser86,Arg88,Leu169, 

Metl72,Serl73,Asnl76,Ala177 

Chimera[PeftersenetciiI.Comput.Chem.25(13):1605-1612(2004).].Afterfurthermanualmodel
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1006351Ata<4Acontactdistancewith4wFczakinumabFabmoiccuictheJL-22epitopeiscomposed 

ofresidues:01n49,Tyr5lPhelO5,SerlOSAsplO9,01n112,Proll3,Tyrll4,01n116,01u117,Prol2O, 

A1a123,Arg124 

1006361Ata<5AcontactdistancewiththeFezakinumabFabmoleculetheJL-22epitopeiscomposed 

5 ofresidues:Gln49,Pro5OTyr5l,11e52,Arg55,PhelO5,ProlO6,SerlO8,AsplO9,Glnll2,Proll3, 

Tyrll4,Glnll6,Glull7,Valll9,Prol2OPhel2lAla123,Argl24 

1006371Thestructuralanalysisrevealsthat1lO7OgL7gHl6FabhasadifferentepitopeonJL-22then 

Fezakinumab. Alsothe11O7OgL7gH16Fabissimilartotheepitopeof1104lgL13gH14FabonJL-22.  

(Fig1lAandlB).Like1104lgL13gH14Fab,11O7OgL7gHl6FabblocksJL-22signalingbypreventing 

10 theinteractionwiththe1L22R1receptor(Fig12A).IncontrastFezakinumabblocksIL-22signalingby 

preventingtheinteractionof1L22withIL-10R2(Fig12B).  

Example15.Multi-specificantibody- constructionoftransientplasmidsandexpressionincells.  

1006381IL13/1L22TrYbeantibodiesweredesignedwiththeanti-1L22V-region(1104lgL13gH14) 

fixedintheFabpositiomtheanti-albuminV-region(645gL4gH5)andIL13(1539gL8gH9)were 

15 reformaftedintodisulfide-linkedscFvintheHLonentation(dsHL)andlinkedtotheC-terminiofthe 

respectiveheavyandlightchainconstantregionsviaa11-aminoacidglycine-serinerichlinkers.  

1006391Thelightchainandheavychaingeneswereindependentlyclonedintoproprietarymammalian 

expressionvectorsfortransientexpressionunderthecontrolofahCMVpromoter.Thefollowinglight 

andheavychainsequenceswereused: 

20 Lightchain: 

tcaagcctccgaagatatctacaccaacctcgcctggtaccagcagaagcccggaaaggccccaaagc 

tgttgatctactgggcgtctaccctcgcctccggggtgccgtcgcgctttagcggttcgggatccggc 
accgacttcaccctgactattagcagcctgcagcctgaggacttcgccacttattactgccaagcatc 

25 cgtctacgggaacgccgccgattcacggtacaccttcggcggcggaacgaaagtcgagattaagcgta 

cggtagcggccccatctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactgcctct 
gttgtgtgcctgctgaataacttctatcccagagaggccaaagtacagtggaaggtggataacgccct 
ccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcctgagca 
gcaccctgacgctgtctaaagcagactacgagaaacacaaagtgtacgcctgcgaagtcacccatcag 

30 ggcctgagctcaccagtaacaaaaagttttaatagaggggagtgtagcggtggcggtggctccggtgg 
tggcggttcagaggtgcagctggtgcagtccggcgccgaggtgaagaagcccggctcctccgtgaagg 
tgtcctgcaaggcctccggctactccttcacctcctactacatccactgggtgaggcaggcccccggc 
cagtgcctggagtggatgggcaggatcggccccggctccggcgacatcaactacaacgagaagttcaa 
gggcagggccaccttcaccgtggacaagtccacctccaccgcctacatggagctgtcctccctgaggt 

35 ccgaggacaccgccgtgtactactgcgccaggttccactacgacggcgccgactggggccagggcacc 
ctggtgaccgtgtcctccggaggtggcggttctggcggtggcggttccggtggcggtggatcgggagg 
tggcggttctgacatccagatgacccagtccccctcctccctgtccgcctccgtgggcgacagggtga 
ccatcacctgcaaggcctcccagaacatcaacgagaacctggactggtaccagcagaagcccggcaag 

gcccccaagctgctgatctactacaccgacatcctgcagaccggcatcccctccaggttctccggctc 
40 cggctccggcaccgactacaccctgaccatctcctccctgcagcccgaggacttcgccacctactact 

gcggtgcagctgactcagtcaccgtcctcgctttccgcttccgtgggagacagagtgaccatcacctg
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gctaccagtactactccggctacaccttcggctgcggcaccaagctggagatcaagcgtacc (SEQ 

IDNO: 166) 

Heavychain: 

gaggtgcagctcgtggaatccggcggcggactggtgcagccgggcggatccctgcggctgtcctgcgc 
5 cgtgtcgggtttttccctgtcctcatacgccatgatctgggtcagacaggcacctgggaagggtctgg 

agtggattggcatcatcgacatcgaagggtcgacctactacgcgagctgggccaagggaaggttcacc 
attagccgggacaacagcaagaacaccgtgtaccttcaaatgaactccctccgggccgaagataccgc 
cgtgtattactgtgctcgcgaccgcttcgtgggagtggacatcttcgatccctggggacagggaactt 
tggtcactgtctcgagcgcgtccacaaagggcccatcggtcttccccctggcaccctcctccaagagc 

10 acctctgggggcacagcggccctgggctgcctggtcaaggactacttccccgaaccagtgacggtgtc 
gtggaactcaggtgccctgaccagcggcgttcacaccttcccggctgtcctacagtcttcaggactct 
actccctgagcagcgtggtgaccgtgccctccagcagcttgggcacccagacctacatctgcaacgtg 
aatcacaagcccagcaacaccaaggtcgataagaaagttgagcccaaatcttgtagcggtggcggtgg 
ctccggtggtggcggttcagaagtgcagttgctggagtcaggtggagggctggtgcagcccggaggat 

15 cgctgcggttgtcatgcgcggtgtccggtattgatttgtccaattacgccatcaattgggtacgccaa 
gcgccagggaagtgccttgagtggattggcatcatctgggcgtcggggacgaccttttatgctacttg 
ggccaaaggaagattcacaatotcccgagacaactcgaagaacaccgtgtatcttcaaatgaactcgc 
tcagggccgaggacacggcggtctactactgtgcacggacagtgccgggttattcaacggcaccttac 
tttgatctttggggccaggggaccctcgtgactgtctcaagtggaggtggcggttctggcggtggcgg 

20 ttccggtggcggtggatcgggaggtggcggttctgatattcagatgacgcaatcaccttcgagcgtat 
ccgcctcggtgggagacagggtgacaatcacttgtcagtcatccccctcagtctggagcaactttttg 
tcatggtatcagcagaagcccggaaaggctccgaaattgctgatctacgaggcatcgaagttgacgag 
cggtgtaccaagcagattctccggttcggggtcgggaactgacttcacccttacgatctcatcgctgc 
agccggaggattttgcgacctactactgtgggggtgggtattcgtcgatttccgacacaacattcggg 

25 tgcggcacgaaagtggaaatcaagcgtacc (SEQ IDNO: 167) 

1006401EqualratiosofbothplasmidsweretransfectedintotheCHO-SXEcellline(UCB)usingthe 

commercialExpiCHOexpifectaminetransientexpressionkit(ThernttoScientific).Thecultureswere 

incubatedinComingrollerbottleswithventedcapsat37 0 C,8.OOoC02,190rpm.After18-22lithe 

cultureswerefedwiththeappropriatevolumesofCHOenhancerandfeedsfortheHiTitermethodas 

10to12days.Thesupematantwasharvestedbycentrifugationat4000rpmfor1hat4 0 Cpriorto 

filter-sterilizationtrougha0.45gmfollowedbya0.2gmfilter.Expressiontitreswerequantifiedby 

Protein0HPLCusinga1mlGEHiTrapProtein0column(GEHealthcare)andFabstandardsproduced 

in-house.  

35 Example16.Mammaliancelllinedevelopment 

1006411TodemonstratestableexpressionofILl3/JL22TrYbeastablyexpressingmammaliancellline 

wascreated.ACHOcelllinewastransfectedwithavectorcontaining1104lgLl3gHl4Fab(1L22 

bindingdomain),650gH9gL8dsscFv(1L13-bindingdomain),645gH5gL4dsscFv(albumin-binding 

domain)andaselectablemarker.SequencesofSEQIDs61and65wereincludedinthevectorusedto 

40 generatethecellline.Thecelllineswereclonedandevaluatedforfittoasuitablemanufacturing 

process.Toassessthequalityandquantityoftheproteinandtoensuretheoptimalcelllinewasselected, 

thecelllinewasevaluatedinasmallscalemodelofamanufacturingfed-batchbioreactor.ACHOcell 

linewasselectedthatexpressedsufficientlevelsofILl3/1L22TrYbe.  

30 providedbythemanufacturer.Cultureswerere-incubatedat32 0 C,8.00C02 ,190rpmforanadditional
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U 

Example17.Purificationof1L13/1L22TrYbemulti-specificantibody 

1006421ThcTrYbeprolcinwaspurifiedbynativcproteinAcapturestepfollowedbyapreparativesize 

exclusionpolishingstep.ClarifiedsupematantsfromstandardtransientCHOexpressionwereloaded 

ontoaMabSelect(GEHealthcare)columngivinga12mmcontacttimeandwashedwithbindingbuffer 

5 (200mMGlycinepH7.4).Boundmaterialwaselutedwitha0.iMsodiumcitratepH3.2stepelutionand 

neutralisedwith2MTris/HClpHS.5andquantifiedbyabsorbanceat2SOnm.  

1006431Sizeexclusionchromatography(SE-UPLC)wasusedtodeterminethepuritystatusofthe 

elutedproduct.Theantibody(~3~g)wasloadedontoaBEH200,200A,1.7~tm,4.6mmIDx300 

mmcolumn(WatersACQIJITY)anddevelopedwithanisocraticgradientof0.2MphosphatepH7at 

10 0.35mL/min.Continuousdetectionwasbyabsorbanceat280nmandmulti-channelfluorescence 
0 (FLR)detector(Waters).TheelutedTrYbeantibodywasfoundtobe65 monomer.  

1006441TheneutralisedsampleswereconcentratedusingAmiconUltra-15concentrator(1OkDa 

molecularweightcutoffmembrane)andcentrifugationat4000xginaswingoutrotor.Concentrated 

sampleswereappliedtoaXK26/60Superdex200column(GEHealthcare)equilibratedinPBSpH7.4 

15 anddevelopedwithanisocraticgradientofPBSpH7.4at2.5m1/min.Fractionswerecollectedand 

analysedbysizeexclusionchromatographyonaBEH200,200A,1.7gin,4.6mmIDx300mmcolumn 

(Aquity)anddevelopedwithanisocraticgradientof0.2MphosphatepH7at0.35mL/minwith 

detectionbyabsorbanceat2SOnmandmulti-channelfluorescence(FLR)detector(Waters). Selected 

monomerfractionswerepooled,0.22p~msterilefilteredandfinalsampleswereassayedfor 

20 concentrationbyA280ScanningonCaryUVSpectrophotometer.Endotoxinlevelwaslessthan 

1.OEU/mgasassessedbyCharles mversEndoSafe®PortableTestSystemwithLimulusAmebocyte 

1006451MonomerstatusofthefinalTrYbewasdeterminedbysizeexclusionchromatographyona 

BEH200,200A,1.7gin,4,6mmIDx300mmcolumn(Aquity)anddevelopedwithanisocraticgradient 

25 of0.2MphosphatepH7at0.35mL/minwithdetectionbyabsorbanceat280nmandmulti-channel 

fluorescence(FLR)detector(V.faters).ThefinalTrYbeantibodywasfoundtohavelessthan100HMW 

species.  

1006461Foranalysisbysodiumdodecylsulfate-polyacrylamidegelelectrophoresis(SDS-PAGE) 

sampleswerepreparedbyadding4xNovexNuPAGELDSsamplebuffer(LifeTechnologies)and 

30 eitherloxNuPAGEsamplereducingagent(LifeTechnologies)or100mMN-ethylmaleimide(Sigma

Aldrich)to~3ggpurifiedproteinandwereheatedto100 0 Cfor3mm.Thesampleswereloadedonto 

a15wellNovex4~200oTris-glycine1.0mmSDS-polyacrylamidegel(LifeTechnologies)and 

separatedataconstantvoltageof225Vfor40mm inTns-glycineSDSrunningbuffer(Life 

Technologies). NovexMark12wide-rangeproteinstandards(LifeTechnologies)wereusedas 

35 standards.ThegelwasstainedwithCoomassieQuickStain(Generon)anddestainedindistilledwater.  

Lysate(LAL)testcartridges.
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1006471Onnon-rcducingSDS-PAGEtheTrYbetheoreticalmolecularweight(MW)ofAOOkDa, 

migratedtoA20kDa(Figure13).WhentheTrYbeproteinwasreducedbothchainsmigratedata 

mobilityrateapproachingtheirrespectivetheoreticalMWs,~5OkDa.Additionalbandsonthenon

reducedgelat¾5- 50kDaareduetoincompleteformationofthenaturalinterchaindisulphide(ds) 

5 bondbetweentheCHiandCKinaportionofthemoleculestheydonotmigratetothesameposition 

astheLCandHCinlane2astheyarenotfullyreduced.  

Example18.ProductionandpurificationofKiHantibodiesbindinghuman1L13and1L22 

1006481Parentalmonoclonalantibodies(mAbs)containingeitherT366W(knobmutation)orL366S 

L368AandY407V(holemutations)wereexpressedandpurifiedbystandardchromatographymethods 

10 includingaproteinAcapturestepfollowedbypreparativesizeexclusionchromatography(SEC).In 

ordertogeneratethebispecificparentalmAbsweremixedata1:1ratiointhepresenceof50mMbeta

mercaptoethylanPnefor18hratroomtemperature.HighmolecularweightspeciesorparentalmAbs 

wereremovedsubsequentlybyasecondroundofpreparativesizeexclusionusingaS20016/60column 

equilibratedinPBSpH7,4.PercentagebispecificwasdeterminedbyanalyticalHICchromatography 

15 andpercentagepuritywasdeterminedbyanalyticalSECandSDS-PAGE. Endotoxinlevelswere 

determinedforallmaterialandremovedifnecessaryusingHighCapacityEndotoxinRemovalSpin 

Columns(Pierce)toafinallevelof<1EU/mg.  

Examplel9.MassSpectrometry- SequenceIdentityof1L13/1L22TrYbemolecule 

1006491ThesequencemassofIL13/JL22TrYbewasconfirmedbyliquidchromatography-mass 

20 spectrometry(LC-MS).AnaliquotofJLl3/1L22TrYbeat0.25mgImLwasreducedwith5mMtris(2

carboxyethyl)phosphine(TCEP)in150mMammoniumacetateat37 0 Cfor40minutesthen 

aWatersXevo02Q-ToFmassspectrometeroperatedwithMassLynx T M andprocessedusing 

OpenLynxTMsoftwarepackages.LCconditionswereasfollows:BiokesolveTRPmAbPolyphenyl, 

25 450A,2.7gmcolumnheldat80 0 Cwithaflowrateof0.6mLIminute.Themobilephasebuffers 
werwwater10.020 0 0 

0Trifluoroaceticacid(TFA)I0.08oformicacid(SolventA)and95 acetonitrile 

/50 owater/0.O20 oTFA/0.0800formicacid(solventB). Areversephasegradientwasrunfrom5 
0otO500 osolventBover8.80minuteswitha950 

0solventBwashandre-equilibration.UVdatawere 

acquiredat280nm.MSconditionswereasfollows:Jonmode:ESIpositiveionresolutionmodemass 

30 range:400-5000m/zandexternalcalibrationwithNal.Theobservedreducedmasseswerefoundtobe 

consistentwiththetheoreticalmassesforeachchaintatis,50,427.8Daforthelightchain(50,422.6 

Datheoretical)and50,627.8Dafortheheavychain(50,623.5Datheoretical).  

centrifugedandanalyzed.DatawereacquiredusingaWatersACQUITYUPLCSystemconnectedto
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Example20.ThermalStabilityof1L13/1L22TrYbe 

1006501Thcrmalstabilitywaspefformedtoassessconformationalstabilityofpurifiedsampleinpro

formulationstoragebufferPBSpH7.4andacommonlyusedformulationbufferpH5.5. Thethermal 

stabilitywasmeasuredbyaFluorescence-basedmethod(thermofluor).  

5 1006511Thereactionmixcontained54of30xSYPRO T M OrangeProteinGelStain(Thermofisher 

scientific),dilutedfrom5000xconcentratewithtestbuffer,454of1L13/1L22TrYbeat0,2mg/mL, 

ineitherbufferwasaddedtothedyeandmixed,104ofthissolutionwasdispensedinquadruplicate 

intoa384PCi?.opticalwellplateandwasrunonaQuantStudioReal-TimePCRSystem(Thermofisher).  

ThePCRsystemheatingdevicewassetat20 0 Candincreasedto99 0 Catarateof1. 10 C/minAcharge

10 coupleddevicemonitoredfluorescencechangesinthewells.Fluorescenceintensityincreaseswere 

ploftedtheinflectionpointoftheslope(s)wasusedtogenerateapparentmidpointtemperatures(Tm).  

10065211L13/1L22TrYbeexhibitedthreeunfoldingtransitionsinPBSpH7.4of58.3 0 C(Tml),73.70 C 

(Tm2)and81.4 0 C(Tm3)attributedtodsscFv1539gLSgH9(CA650anti1L13),dsscFv645gL4gH5 

(antiHSA)andFab11041gLl3gHl4(anti1L22)respectively.(ii)Threetransitionsof65.2 0 C(Tm1), 

15 73.20 C(Tm2)and81.3 0 C(Tm3)werealsoseeninformulationbufferpH5.5withthethermalstability 

ofthedsscFv1539gLSgH9(CA650anti1L13)increasingfrom58.3 0 Cto65.20 Cas 4 

Table26.  

1006531Table26.ThermalStabilityDatafromtheThermofluorassayintwodifferentbuffers.  

Buffer TmlCOd) Tm2(0C) Tm3COd 

formulationbufferpH5.5 65.2 73.2 81.3 

10065411L13/1L22TrYbeexhibitedaslightlylowerfirstunfoldingtransitioncomparedtoanJgG4 

20 molecule(~65 0 C;Ref1)inPBSpH7.4,howeverunlikeanJgG4moleculethistransitionisstabilized 

inmoreacidicbuffers.  

Example21.Experimentalp1(isoelectricpoint)of1L13/1L22TrYbemolecule 

1006551Theexperimentalp1(isoelectncpoint)ofJL13/JL22TrYbewasobtainedusingwhole-capillary 

imagedclEFICE3system(ProteinSimple).Sampleswerepreparedbymixing3O~dsample(froma 

25 lmg/mlstockinHPLCgradewater),35~dof10omethylcellulosesolution(ProteinSimple),41pH3

10ampholytes(Pharmalyte),0.5glof4.65and0.5gl9.77syntheticp1markers(ProteinSimple),12.5 

glof8Mureasolution(Sigma-Aldrich).HPLCgradewaterwasusedtomakeupthefinalvolumeto 

100gl.Themixturewasvortexedbrieflytoensurecompletemixingandcentrifugedat10,000rpmfor 

3minutestoremoveairbubblesbeforeanalysis.Sampleswerefocusedfor1mm at1.5kVfollowed 

30 by5mm at3kVandA280imagesofthecapillaryweretakenusingtheProteinSimplesoftware.  

markers).ThecalibratedelectropherograniswerethenintegratedusingEmpowersoftware(Waters).  

PBSpH7.4 58.3 73.7 81.4
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1006561Twopcakswcrcobscrvcd;anacidicpeakofp18.77andmainspeciesofp18.96.Thiswas 

consistentwiththetheoreticalvalueof8. 9(non-reduced). Thehighp1allowsforgoodmanufacturability 

aswellaslowpropensityforaggregationinusualformulationbuffers(pH5-6).  

1006571Table27.p1determinationbyclEF.  

Peak pT 

1-Acidic 8.77 32.8 

2-Mainspecies 8.96 67.2 

5 Example22.Hydrophobicinteractionchromatography(HIC)of1L13/1L22TrYbemolecule 

1006581ADionexProPacHIC-lOcolumn100mmx4,6mm(ThermoFisherscientific)connectedto 

anAgilentHP1260HPLCwithanon-linefluorescencedetectorwasusedtomeasureapparent 

hydrophobicity.Themobilephasewas0.8Mammoniumsulfate,50mMphosphatepH7.4(bufferA) 

and50mMphosphatepH7.4(bufferB).1L13/1L22TrYbe(1O~tg(104)wasinjectedontothecolumw 

10 followinga5mm holdat000Btheproteinwaselutedusingalineargradientfrom0to100~Bover 

45mm ataflowrateof0.8mL/minute.Theseparationwasmonitoredbyintrinsicfluorescenceusing 

excitationat280nmandemissionat340nm.  

1006591Table28.HICDatafor1L13/1L22TrYbe 

Retention Time (mm) Main Peak AUC (%) 
1L13/1L22TrYbe 9.6 100 

10066011L13/1L22TrYbeexhibitedalowapparenthydrophobicityasdeterminedbythisassay;thatis 

Example23.Polyethyleneglycol(PEG)precipitationassay 

1006611ThePEGprecipitationassaywasperformedtoassesshighconcentrationsolubilityinbothPBS 

pH7.4andacommonformulationbufferpH5.5. PEGwasusedtoreduceproteinsolubilityina 

quantitativelydefinablemannerbyincreasingtheconcentrationsofPEG(w/v)andmeasuringthe 

20 amountofproteinremaininginsolution.Thisassayservedtomimictheeffectofhighconcentration 

withoutusingconventionalconcentrationmethods.  

0 1006621Stock40oPEG3350solutions(W/V)werepreparedinPBSpH7.4orformulationbufferpH 

5. 5. AserialtitrationwasperformedbyaViafloassistplusliquidhandlingrobot(Integra),resultingin 

aPEG3350rangeof4000to~5,40oPEG3350.Tominimizenon-equilibriumprecipitationsample 

25 preparationconsistedofmixingproteinandPEGsolutionsata1:1volumeratio.35p.LofthePEG3350 

stocksolutionswasaddedtoa96wellvbottomPCRplate(AltoHi)byaliquidhandlingrobot.35 

4ofa2mg/mLsamplesolution(unlessotherwisestated)wasaddedtothePEGstocksolutions 
resultingina1mg/mLtestconcentration.Thissolutionwasmixedbyautomatedslowrepeatpipetting.  

15 aretentiontimeof<10minutes.
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Aftermixingthesampleplatewassealedandincubatedat37 0 Cfor0.5litore-dissolveanynon

equilibriumaggregates.Sampleswerethenincubatedat20 0 Cfor24li.Thesampleplatewas 

subsequentlycentrifugedat4000xgfor1liat20 0 C.504ofsupematantwasdispensedintoaUV

Star®,halfarea,96wellgClear®microplate.TheproteinconcentrationwasdeterminedbyUV 

5 spectrophotometryat280nmusingaFLUOstarOmega®multi-detectionmicroplatereader(BMG 

LABTECH).TheresultingvalueswereplottedagainstpercentPEGusingGraphpadprismandthePEG 

midpoint(PEGmdpnt)scorewasderivedfromthemidpointofthesigmoidaldose-response(variable 

slope)fit.  

10066311L13/1L22TrYbeexhibitedahighPEGmdpntinPBSpH7.4andisthereforeexpectedtoshow 

10 lowaggregationpropensity.1L13/1L22TrYbeexhibitedanapparentlyincreasedPEGmdpntin 

formulationbufferpH5.5comparedtothesampletestedinPBSpH7,4andsowouldbeexpectedto 

showhighconcentrationstabilityinatypicalformulationbuffer.  

1006641Table29.PEGmidpointdataforsampleinPBSandformulationbufferpH5.5.  

Buffer PEGmidpoint(%) 
PBS H7.4 12.4 

p ________________________ 
formulationbufferpH 17.6* 
5.5 ________________________ 

*s~p1edidnotreachbaselineatthehighesttestconcentrationofPEG3350.ThegeneratedPEGmdpnt15not 
15 accuratebutdoesreflectthelowaggregationpropensityofthissampleinformulationbufferpH5.5.  

Example24.EffectofStressatanair-liquidinterface(agitationassay)on1L13/1L22TrYbe 

1006651Proteinstendtounfoldwhenexposedtoanair-liquidinterfacewherehydrophobicsurfaces 

arepresentedtothehydrophobicenvironment(air)andhydrophilicsurfacestothehydrophilic 

20 aggregation.Thisassayservestomimicstressesthatthemoleculewouldbesubjectedtoduring 

manufacture(forexampleultra-filtration)andpotentialtransportation.  

10066611L13/1L22TrYbesamplesinPBSpH7.4(typicalstoragebuffer)andformulationbufferpH 

5,5+Tween8O(typicalformulationbuffer)werestressedbyvortexingusinganEppendorf 

ThermomixerComfortTM. Thesamplewasbufferexchangedintotherespectivebuffersusing7mL 

25 ZebaTMdesaltingcolumns(Thermofisher)andtheconcentrationadjustedtolmg/mLusingthe 

appropriateextinctioncoefficients(1.72Abs280nm1mg/mL,1cmpathlength).Theabsorbanceat 

280nmand595nmwasobtainedusingaVarianCary®50-Biospectrophotometertoestablishthetime 

zeroreading.Thesampleineachbufferwassub-aliquotedinto1.5mLconicalEppendorf®-style 

cappedtubes(4x250gL)andsubjectedtovortexingat1400mmat25 0 C.Timedependent 

30 aggregation(turbidity)wasmonitoredbymeasurementofthesamplesat24hat595nmusingaVarian 

Cary®50-Biospectrophotometer.ThemeanandSDofthetriplicatereadingswascalculatedandis 

summarizedinTable30.  

environment(water).Agitationofproteinsolutionsachievesalargeair-liquidinterfacethatcandrive
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1006671Table30.Meanturbiditymeasurementsof1L13/1L22TrYbeinPBSpH7.4and 
formulationbufferpH5.5+1-0.03%Tween80.  

Buffer OD at 595nm 
PBSpH7.4 0.66+0.19 

formulation buffer, pH 5.5 0.0085+0 
formulation buffer, pH 5.5 + 0,030oTween80 0.0007+0 

1006681ThehighestaggregationpropensitywasobtainedinPBSpH7.4.Therewaslittleaggregation 

observed(asjudgedbyODat595nm)whenthesamplesweresubjectedtovortexinformulationbuffer 

5 pH5,5+Tween80.Thesampleswouldbeexpectedtobestableforlongtermstorageandtransportation 

inatypicalformulationbuffer:formulationbufferpH5.5+1-0.030oTween80.  

Example25.DeamidationandAspisomerizationStressStudy 

1006691Astressstudywassetuptodeterminedeamidation!Aspisomerizationpropensityoftwo 

identifiedsequenceliabilities:Asn(95)Ala(deamidation)andAsp(98)SerbothinthelightchainCDR3 

10 ofanti-1L22domainofJLl3/1L22TrYbe.Thepropensity/rateofdeamidation/Aspisomerizationcannot 

bepredictedasitisdependentonlinearsequenceand3Dstructureaswellassolutionproperties.  

1006701Thebasaldeamidation/Aspisomerizationlevelswerealsoobtained-lowlevelsindicatelow 

susceptibilitybutcanchangeduetodifferentmanufacturingbatches/conditions.  

10067111L13/1L22TrYbewasbufferexchangedintobuffers(i)knowntofavordeamidationofAsn 

15 (N)residues(TrispH8)and(ii)knowntofavorAsp(D)isomerization(acetatepH5).Thefinal 

concentrationwasadjustedtoapproximatelySmg/mLandthensplitintotwoaliquotswhereonewas 

storedat40 Candoneat370 Cforupto4weeks.Analiquotwasremovedimmediately(TOnon-stressed 

Massspectrometry/peptidemapping 

20 1006721The2-weeksampleswereanalyzedwithliquidchromatographymass spectrometry 

(LCMS)/peptidemappingforchemicalmodificationasfollows.Bothstressedandnon-stressedsamples 

(164atSmg/mL)wereincubatedwith24Dithiothreitol(DTT500mM)and60~tl8Mguanidine 
hydrochlorideat37 0 Cfor40minutesandthencappedwith64iodoacetamide(lAM~500mM)fora 

further30minutesatroomtemperature.Thesampleswerethenbufferexchangedintodigestionbuffer 

25 (7.5mMTrishydrochloride/i.5mMcalciumchloridepH7.9)andimmediatelyaddedtotrypsinand 

incubatedat37 0 Cfor3hours. AvolumeofSuLof10oTFA(trifluoraceticacid)wasusedtoquench 

thedigestionbeforebeinganalyzedbyLCMS.ThiswasperformedonaThermoQExactiveOrbitrap, 

0 

usingaWatersCiSBEH2.1mmx150mm,1.7~mcolumn.MobilephaseAwas0.1oformicacidin 
watermobilephaseBwas0.100formicacidinacetonitrile.  

control)and2weeksand4weeksandstoredat-20 0 C.
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1006731ThcrcsultsofilicmassspcctromctryandpcptidcmappingshowedthatthebasaldeanAlidation 

ofAsn(95)inthelightchainCDR3was*, 000~dincreasedto>400 (40~600derivedfromdifferent 

dataanalysismethods)after2weeksatpH8and37 0 C.  

1006741TherewasnoevidenceforchemicalmodificationofAspatD(98)Serineitherthenon-stressed 

5 (basal)orstressedsamplesinanybufferconditions.  

1006751Isomerizationofanasparticacidusuallyresultsinearlierelutionofthemodifiedpeptidethan 

thecorrespondingunmodifiedsequence.Achangeintheelutionprofileofthetrypticpeptidecontaining 

theAsp(98)Sermotif(residuesspanning62-100ofthelightchain)wasnotobservedindicatingthat 

anisoAsphadnotbeenformedoralternativelyco-elutedwiththeunmodifiedandwasthereforenot 

10 detectedatthissite.  

1006761ThepropensityofchemicalmodificationofthedeamidationmotifAsn(95)Alaonthelight 

chainCDRwasshowntobehighbutcanbecontrolledbycarefulmonitoringandbyavoidingprolonged 

exposuretohighpHandformulatinginalowpHbuffer(<pH5-6).NoAspisomerizationattheAsp(98) 

SermotifonthelightchainCDRwasobserved.  

15 SurfacePlasmonResonance(SPR)analysis 

1006771Theeffectofthechemicalmodification(deamidation)oftheAsn(95)Alamotifinthelight 

chainCDR3ontheaffinityfor1L22wasassessed.ThebindingkineticsandaffinityofJLl3/1L22TrYbe 

wasnotchanged.Therewouldthereforebenoimpactonefficacyofthismoleculeasaconsequenceof 

chemicalmodification.  

Condition ka 
________________ (1/Ms) kd(1/s) KD(pM) TO 1.20E+06 3.1OE-05 26 

2 week/370C 1.1OE+06 3.20E-05 30 

Example26.1L22R1cross-blockingexperimentby1L13/1L22TrYbe 

1006791Across-blockingassaywasperformedonaBiacoreT200(GEHealthcare)todetermine 

whetherthebindingofIL13/JL22TrYbetoIL-22preventthebindingofIL-22R1.  

1006801ACM5Sensorchipwaspreparedbyactivatingwitha7-minuteinjection(at104mm-1)of 

25 amixtureofEDC/NHS(GEHealthcare)followedbya7-minuteinjectionofahuman-Fabspecificgoat 

Fab'2(JacksonImmunoResearch)at50jg/mlinacetatebufferpH5.0(GEHealthcare)toachievean 

immobilizationlevelofapproximately5500RU.Finallya7-minuteinjection(at104mm-1)ofiM 

Ethanolaminehydrochloride-NaOHpH8.5wasperformedtodeactivatethesurface. Reference 

surfacewaspreparedasaboveomiftingthehuman-Fcspecificcaptureantibody.  

20 1006781Table31.BindingkineticsforTOand2weeksamplespH8.O(2weeksI37 0 C);KD=kd/ka.
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1006811Cross-blockingwaspcfformcdat25 0 CinHBS-EP+buffcr(GEHcalthcarc).Eachanalysis 

cycleinvolvedcapturingof1L13/JL22TrYbeonthechipsurfacefollowedbyaninjectionofhuman 

JL-22at5OnMconcentrationfor300sandfinallyaninjectionofJL-22R1at5OnMfor300s. Binding 

responseswerecalculatedaftersubtractionofbufferblankandnocapturecontrolsamples.Apositive 

5 responsefortheJL-22R1wouldindicatethat1L13/1L22TrYbebindstoJL-22onadifferentepitope 

fromJL-22R1. AlackofresponsefortheJL-22R1wouldindicatethatthebindingsiteof1L13/1L22 

TrYbeonJL-22overlapswithJL-22R1bindingsite.Aftereachcyclethesurfacewasregeneratedby 

thefollowinginjections:60s50mMHCl,60s5mMNaOHand60sHClallat104mm-i.  

1006821AsshownintablebelowaclearbindingresponsewasobservedwhenhumanIL-22was 

10 injectedoncaptured1L13/1L22TrYbebutnoresponsewasseenfortheIL-22R1injection.This 

demonstratesthat1L13/1L22TrYbeandJL-22R1haveanoverlappingbindingsite.  

1006831Table32.Bindingresponsesof1L22and1L22R1intheabsenceandinthepresenceof 
1L13/1L22TrYbeantibody.  

Capture HumanlL-22 HumanlL- HumanlL- HumanlL
Level concentration 22binding 22R1 22R1Binding 

Capture (RU) _____________ (RU) concentration (RU) 

Buffer o.o 5OnM 19 5OnM 

1L13/1L22 TrYbe 301.1 OnM 13 OnM 0.6 

1L13/1L22 TrYbe 298.1 5OnM 540 OnM 0.2 
1L13/1L22TrYbe 2972 OnM 12 5OnM 

1L13/1L22TrYbe 2964 5OnM 5OnM 0.2 

Example27.Biacoreaffinityandsimultaneousbindingofantigentargetsof1L13/1L22TrYbe 

15 10068411L13/1L22TrYbewastestedforaffinityagainsthumancynomolgusandmouse1L22,1L13 

1006851Theassayformatwascaptureofthe1L13/1L22TrYbebyimmobilizedantihumanJgG-F(ab')2 

thentitrationofHuman1L22,1L13andalbuminoverthecapturedsurface.BIA(Biomolecular 

InteractionAnalysis)wasperformedusingT200(GEHealthcare).AffinpureJgG-F(ab')2Fragmentgoat 

20 anti-humanIgOF(ab') 2 fragmentspecific(JacksonJmmunokesearch)wasimmobilizedonaCM5 

SensorChipviaaminecouplingchemistrytoacapturelevelof~5000responseunits(RUs).HBS-EP+ 

buffer(10mMHEPESpH7.4,0.15MNaCl,3mMEDTA,0.050~SurfactantP20,GEHealthcare)was 

usedastherunningbufferwithaflowrateof10gL/min.A104injectionofIL13/JL22TrYbeat0.5 

gg/mLwasusedforcapturebytheimmobilizedanti-humanIgO-F(abjzHumancynomolgusormouse 

25 1L22,1L13andalbuminweretitratedoverthecaptured1L13/1L22TrYbeatvariousconcentrations(10 

nMto0.3125nM,10nMto0.3125nMand100nMto3nMfor1L22,1L13andalbuminrespectively) 

ataflowrateof3OgL/min.  

1006861Thesurfacewasgeneratedby2X104injectionsof50mMHClinterspersedbya104 

injectionof5mMNaOHatflowrateof104/mm.Backgroundsubtractionbindingcurveswere 

andalbuminaccordingtothemethoddescribedbelow:
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analyzcdusingtheT200evaluationsoftware(version3.0)followingstandardprocedures.Kinetic 

parametersweredeterminedfromthefittingalgorithm.TheresultsareshowninTable33. Resultsfor 

theaffinityoftheTrYbemoleculewith11070gL7gHl61L22domainbindingtohumanIL-22are 

summarizedinTable34 

5 1006871Table:33.Bindingaffinityof1L13/1L22TrYbemoleculefor1L13,1L22andalbumin 

Sample MeanlCD 

HumanIL-22 Lessthan100pM 

HumanIL-13 Lessthan100pM 

HumanAlbumin lto3nM 

CynoIL-22 Lessthan100pM 

CynoIL-13 Lessthan250pM 

CynoAlbumin lto3nM 

MouseIL-22 14to25nM 

MouseIL-13 NoBinding 

MouseAlbumin 5to6nM 

1006881Table:34.BindingAffinityofTrYbeMoleculewith11070gL7gHl61L22domainbinding 

tohuman1L22 

Sample MeanlCD 

HumanIL-22 Lessthan100pM 

1006891ThesimultaneousbindingofJL22,1L13andalbuminto1L13/1L22TrYbewasassessedbySPR 

usingaBiacoreT200(GEHealthcare).The1L13/1L22TrYbeconstructwascapturedtothesensorchip 

albumin(1OOnM)aloneoramixedsolutionwithafinalconcentrationofi0nM1L22,10nMIL13and 

100nMalbuminwereinjectedoverthecaptured1L13/1L22TrYbe.  

1006901Forbothhumanandcynomolgusanalytesthebindingresponseforthecombined1L22,1L13 

andalbuminsolutionwasequivalenttothesumoftheresponseoftheindependentinjectionsasshown 

15 inTables35and36.Thisconfirmsthat1L13/1L22TrYbeiscapableofsimultaneousbindingtoeither 

humanorcynomolgus1L22,1L13andalbumin.  

1006911Table:35.SimultaneousBindingof1L13/1L22TrYbetoHuman1L22,1L13andAlbumin 
(ExperimentI) 

Analyte Bindingn=1 Bindingn=2 Bindingn=3 Mean(%J 

(RU) (RU) (R9 

HumanJLl3 10.0 10.3 10.7 

Human1L22 20.1 16.5 18.8 

HumanAlbumin 45.0 33.8 47.7 

10 byimmobilisedanti-humanIgG-F(ab')2thenhumanorcynomolgus1L22(1OnM),IL13(1OnM)and
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1L13+1L22+Albumin 74,9 61.5 81.4 
Mixture 

SumoflndividualBinding 75,1 60,6 77.2 
Resonscs 

BindingofMixtureasa 
PercentageofIndividual 99.7 101.5 105.4 102.2 
BindinResonses( 0 o) 

1006921Table36.SimultaneousBindingof1L13/1L22TrYbetocynomolgus1L22,1L13,and 
albumin(ExperimentII) 

Analyte Bindingn=1 Bindingn=2 Bindingn=3 Mean(%~ 

(RU) (RU) (RI]) 

HumanJLl3 15.0 14.9 16.1 

Human1L22 14.5 15.7 18.5 

HumanAlbumin 37.2 38.4 41.9 

1L13+1L22+Albumin 65.0 65.8 72.3 
Mixture 

SumoflndividualBinding 66.7 69.0 76.5 
Responses 

BindingofMixtureasa 
PercentageofIndividual 97,5 95,4 94.5 95.8 
BindinResonses( 0 o) 

Example28.1L13/1L22TrYbeand1L13/1L22KiHmoleculesinprimaryhumankeratinocyte 

assay 

5 10069311L13/1L22TrYbemulti-specificantibodyand1L13/1L22KnobsinHoles(KiH)bi-specific 

weretestedinaninvitrocellassayagainstactivityofhumanIL13(R&DSystemscatno#213-JLB

025)and1L22(inhouseprotein).Thepnmaryhumanneonatalepidermalkeratinocytesfromforeskin 

usedintheassay.NHEKcellsrespondtoIL13stimulationand1L22stimulationbysecretionofsoluble 

10 moleculesthatcanbedetectedincellsupematants.1L13stimulationresultedinanincreaseofeotaxin

3(CCL-26,Fig.14A)and1L22stimulationresultedinincreaseofS100A7(psoriasinFig.14B).Those 

biomarkershavebeenusedintheassaytoassess1L13/1L22TrYbeactivity.  

1006941NHEKcellsfromthreedonorsatpassage2or3wereplatedat1x10 4 cellsperwellindermal 

basalmedia(LGCcatno#ATCC-PCS-200-030)containingkeratinocytegrowthkit(LOCca 

15 no#ATCC-PCS-200-040)in48-wellplates(ComingCostar®ClearTC-treatedPlatescatno#3548) 

pre-coatedwithextracellularmatrix(TheromoFishercatno#RO11K). Keratinocyteswereculturedin 

standardconditions(37 0 C500C0210000humidity)untiltheyreachedconfluence.Onday3growth 

mediumwasaspiratedfromallwellsandcellswerewashedwith200~lbasaldermalmediatoremove 

anydeadcellsandgrowthfactors.1L13/1L22TrYbewaspreincubatedwith100ng/ml1L13and1L22 

20 atconcentrationsfrom100to0.01nM(10000-1ng/mlbatchno#PB7916andPB8056)indermalbasal 

mediaat370 Cfor30minutes.1L13/1L22bi-specificmoleculesinKiHformats,1L13/22(1L13HIIL 

(NHEK)wereethicallysourcedfromdonors(Promocellcatno#C-12001),expandedincultureand
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22K)and1L22/IL13(IL13KIIL22H),wcrcprcincubatcdwith100ng/mlofIL13and1L22at 

concentrationsfrom100to0.01nM(15000-1.5ng/ml)indermalbasalmediaat37 0 Cfor30minutes.  

Fezakinumab (anti-1L22antibodyproducedinhouse batchnoPBSN.9787.hJgG4.801)and 

Lebrikizumab(anti-1L13antibodyproducedinhousebatchno#BSN.9874.hJgG4.983)atlOOnM 

5 (15000ng/ml)werealsopreincubatedwith100ng/mlof1L13and1L22indermalbasalmediaat37 0 C 

for30minutes.Afterpre-incubationtheantibody!cytokinesolutionwastransferredtocells.After48 

hrsofstimulationsupematantswerecollectedandlevelsofeotaxin-3weremeasuredusingMSD(Meso 

ScaleDiagnosticscatno#K15067L-2)andS100A7usingELISA(LSBiocatno#LS-F50031).  

1006951Anincreaseineotaxin-3wasmeasuredpost1L13and1L13/1L22stimulations(Fig.14A).IL

10 22stimulationalonedidnotinduceEotaxin-3secretion.Lebrikizumabaloneat100nMshowedfull 

inhibitionofeotaxin-3secretioninducedbyIL13/1L22stimulationwhereasFezakinumabaloneat100 

nMdidnotfullyinhibiteotaxin-3levels(Fig.14A).ThisshowsthatEotaxin-3secretioninthisassayin 

dependentonJL-13stimulationonly.1L13/1L22TrYbeantibodyat25nMshowedfullinhibitionof 

eotaxin-3(Fig.14A).1L13/1L22TrYbealsoshowedaconcentrationdependentinhibitionofeotaxin-3 

15 indicatingthattheanti-1L13armof1L13/J1L22TrYbeneutralizes1L13activity(Fig.15A).KiH 

moleculesinboth1L13/22and1L22/1L13formatsalsoshowedconcentrationdependentinhibitionof 

eotaxin-3(Fig.15B)withefficacycomparableto1L13/i1L22TrYbe.  

1006961AnincreaseinS100A7wasmeasuredpost1L22andIL13/22stimulations(Fig. 14B). IL-13 

stimulationalonedidnotinduceS100A7secretion.Fezakinumabaloneat100nMfullyinhibited 

20 S100A7secretioninducedby1L13/1L22.Lebrikizumabaloneat100nMdidnotinhibitS100A7 

(Fig.14B).1L13/J1L22TrYbeat25nMshowedsuccessfulinhibitionof1L13/1L22inducedS100A7 

secretion(Fig.14B).1L13/1L22TrYbeshowedaconcentrationdependentinhibitionofS100A7 

bi-specificKiHinboth1L13K122HandJL22KIIL13Hformatsshowedconcentrationdependent 

25 inhibitionofS100A7(Fig15B)withefficacyequivalentto1L13/J1L22TrYbe.  

1006971Inconclusionboth1L13/1L22TrYbeand1L13/1L22KiHbi-specificformatstestedinthe 

humanpnmarykeratinocyteassayshowedsimultaneousandconcentrationdependentinhibitionofILl3 

and1L22activity.TheresultsaresummarizedonFigures14and15.  

Example29.C0L0205IL-lOReleaseAssayfor1L13/1L22TrYbe 

30 1006981TheantibodywastestedinanUInvitrocellassayforactivityagainsthuman1L22.TheC0L0205 

celllineisahumancolorectalcancerepithelialcellline.1L22bindsto1L22R1andIL-lOPSonthecell 

surfacetoinduceSTAT3phosphorylationanddownstreamcytokinerelease(e.g.IL-lO).Inthisassay, 

C0L0205cellswerestimulatedwith1L22withorwithoutanti-1L22antibodies.TheresultantIL-lO 

responseisthenmeasuredinthecellculturesupematantusingahomogenoustime-resolvedFRET 

35 (HTRF)kit(Cisbio).  

indicatingthattheanti-1L22armof1L13/1L22TrYbeneutralizes1L22activity(Fig.15A).1L13/J1L22
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1006991C0L0205cellswereseededat25000cellsperwellintissueculturetreatedflatbottomed96 

wellplates.Human1L22(finalassayconcentration3OpM)waspre-incubatedwithantibody(finalassay 

concentration3nM- 1.4pM)at37 0 Cforonehour.Theantibody/cytokinecomplexeswerethen 

transferredtotheC0L0205cellsandincubatedfor48hoursat37 0 C,500C02.Cell-freecellculture 

5 supematantswerethencollectedandstoredat-80 0 C.Cellculturesupematantsweredefrostedonice 

andthelevelsofIL-10weredeterminedbyHITRE. Allsampleswereruninduplicateineachrepetition 

oftheassay.  

1007001TheresultsconfirmthatIL13/1L22TrYbeinhibitsthe1L22-inducedIL-10responseof 

C0L0205cellsintheC0L0205IL-lOreleaseassay.Twopurificationsof1L13/1L22TrYbewere 

10 testedPB8056andPB7916.PB8056hadan1C50of36.6pMandPB7916hadan1C50of34.OpMas 

determinedbythegeometncmeanof4occasionsoftheassay(table37).Thesemeasurementsare 

deemedreliableastherangeofthemeasured1C50ineachrepetitionoftheassaywasfoundtovaryby 

lesstanthreefoldineachinstance.  

1007011Table37:1L13/1L22TrYbeintheC0L0205IL-lOreleaseassay 
__________IC 5 0 (M) ______ %inhibition ___________ 
___________________ _____________________________________________ Hill Slope_________ 

Geo ean Range Range Range 
______________________________________ ean _____________________________ 
1L13/IL22TrYbe 3.66e-11 3.42e-11 100.4 99.2 1.270 1.184 
PB8056 (N=4J _________4.15e-11 ___________101.2 _________1.409 
1L13/IL22TrYbe 3.40e-11 2.44e-11 100.0 99.4 1.377 1.294 
PB7916 (N=4J _________4.60e-11 ___________100.6 _________1.504 

15 Example30.C0L0205IL-lOReleaseAssayforKiHbi-specific 

1007021Theknobinholebispecificantibodiesweretestedinaninvitrocellassayforactivityagainst 

andIL-1OR]onthecellsurfacetoinduceSTAT3phosphorylationanddownstreamcytokinerelease 

(e.g.IL-10).InthisassayC0L0205cellswerestimulatedwith1L22withorwithoutanti-1L22 

20 antibodies.TheresultantIL-lOresponseisthenmeasuredinthecellculturesupematantusinga 

homogenoustime-resolvedFRET(HTRF)kit(Cisbio).  

1007031C0L0205cellswereseededat25000cellsperwellintissueculturetreatedflatboftomed96 

wellplates.Human1L22(finalassayconcentration3OpM)waspre-incubatedwithantibody(finalassay 

concentration3nM- 1.4pM)at37 0 Cforonehour.Theantibody/cytokinecomplexeswerethen 

25 transferredtotheC0L0205cellsandincubatedfor48hoursat37 0 C,500C02.Cell-freecellculture 

supematantswerethencollectedandstoredat-80 0 C.Cellculturesupematantsweredefrostedonice 

andthelevelsofIL-10weredeterminedbyHTRF.Sampleswereruninduplicate.  

10070412batchesofpurificationsforeachKiHmoleculeweretested:IL13K/1L22H(PB8920and 

PB8841)andJL13HIIL22K(PB8842andPB8919).  

30 PB8919KnobinHoleBispecificResults 

human1L22.C0L0205celllineisahumancolorectalcancerepithelialcellline.1L22bindsto1L22R1
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1007051PB8919knobinhoicbispecifichasanti-1L22onIlicknobarmandanti-IL13onIlicholearm.  

TheresultsconfirmthatPBS919inhibitsthe 1L22-inducedIL-10responseofC0L0205cellsinthe 

C0L0205IL-lOreleaseassay.PB8919hadan1C50of57.3pMasdeterminedbythegeometricmean 

of2occasionsoftheassay(Table38).Thesemeasurementsaredeemedreliableastherangeofthe 

5 measured1C50ineachrepetitionoftheassaywasfoundtovarybylessthanthreefoldineachinstance.  

1007061Table38:PB8919intheC0L0205IL-lOreleaseassay.  
__________________________________ U % inhibition ____________________ 

________IC5 0 (M) _________________________________________ _______________________________________________________________HillSlope _________ Geo ean Range Arith etic Range Range 
_____________________________________ ean __________________________________ 
PB8919 5.73E-11 5.35E-11 101.0 98.2 1,509 1.199 
(N=2J ___________6.14E-11 ____________103.8 ___________1.900 

PB8920KnobinHoleBispecificResults 

1007071PB8920knobinholebispecifichasanti-1L13ontheknobarmandanti-1L22ontheholearm.  

TheresultsconfirmthatPB8920inhibitsthe 1L22-inducedIL-lOresponseofC0L0205cellsinthe 

10 C0L0205IL-10releaseassay.PB8920hadan1C50of63.8pMasdeterminedbythegeometricmean 

of2occasionsoftheassay(Table39).Thesemeasurementsaredeemedreliableastherangeofthe 

measured1C50ineachrepetitionoftheassaywasfoundtovarybylessthanthreefoldineachinstance.  

1007081Table39:PB8920intheC0L0205IL-lOreleaseassay.  
__________________________________ U % inhibition _____________________ 

________IC5 0 (M) __________________________________________ _______________________________________________________________HillSlope __________ Geo ean Range Arith etic Range Range 
__________________________________ ean ________________________________ 

PB8920 6.38E-11 5.85E-11 101.8 100.9 1.330 1.321 
(N=2J ___________6.95E-11 ____________102.6 ___________1.339 

15 1007091PB8841knobinholebispecifichasanti-1L13ontheknobarmandanti-1L22ontheholearm.  

TheresultsconfirmthatPB8841inhibitsthe 1L22-inducedIL-lOresponseofC0L0205cellsinthe 

C0L0205IL-10releaseassay.PB8841hadan1C50of65.9pMasdeterminedbythegeometricmean 

of2occasionsoftheassay(Table40).Thesemeasurementsaredeemedreliableastherangeofthe 

measured1C50ineachrepetitionoftheassaywasfoundtovarybylessthanthreefoldineachinstance.  

20 1007101Table40:PB8841intheC0L0205IL-lOreleaseassay.  
__________________________________ U % inhibition ____________________ 

________IC5 0 (M) _________________________________________ _______________________________________________________________HillSlope _________ Geo ean Range Arith etic Range Range 
__________________________________ ean _______________________________ 

PB8841 6.59E-11 6.4GB-li 99.8 97.4 1.593 1.371 
(N=2J ___________6.79E-11 ____________102.2 ___________1.851 

PB8842KnobinHoleBispecificResults 

1007111PB8842knobinholebispecifichasanti-1L22ontheknobarmandanti-1L13ontheholearm.  

TheresultsconfirmthatPB8842inhibitsthe1L22-inducedIL-lOresponseofC0L0205cellsinthe 

PB8841KnobinHoleBispecificResults
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C0L0205IL-10rclcascassay.PB8842hadan1C50of71.3pMasdctcrmincdbythcgcomctricmcan 

of2occasionsoftheassay(Table41). Thesemeasurementsaredeemedreliableastherangeofthe 

measured1C50ineachrepetitionoftheassaywasfoundtovarybylessthanthreefoldineachinstance.  

1007121Table41:PB8842intheC0L0205IL-lOreleaseassay.  
__________________________________ U % inhibition ____________________ 

________IC 5 0 (M) _________________________________________ 
_______________________________________________________________HillSlope _________ Geo ean Range Arith etic Range Range 
__________________________________ ean _______________________________ 
PB8842 7.13E-11 6.89E-11 96.6 93.7 1.859 1.734 
(N=2J ___________7.37E-11 ____________99,5 ___________1.994 

5 Example30.STAT-6ReporterAssay 

1007131Theknobinholebispecificantibodies1L13K/1L22Hand1L13H11L22K(2proteinpurifications 

foreach)weretestedinaninvitrocellassayforactivityagainsthumanIL13responsethatisgenerated 

bystimulatingHEK-Blue T M JL-4/IL13cellswithexogenouslyaddedhumanIL13.  

1007141HEK-Blue T M JL-4/JL13cellsallowthedetectionofbioactiveIL-4/1L13bymonitoringthe 

10 activationoftheSTAT-6pathwayinducedbyIL-4/JL13.Thesecellsweregeneratedbythestable 

transfectionofHEK293cellswiththehumanSTAT6geneandaSTAT6-inducibleSEAP(secreted 

embryonicalkalinephosphatase)reportergene.ThesecretedSEAPismeasuredusingaQUANTI

BlueTM(InvivoGen)detectionmedium.  

1007151HEK-Blue T M JL-4/JL13cellswereseededatacelldensityof5.OE+05cellsperwellinatissue 

15 culturetreatedflatbottomed96wellplateandincubatedfor24hoursat37 0 C,500C02.  

1007161Human1L13(finalassayconcentration2OpM)waspre-incubatedwithantibody(finalassay 

transferredtotheHEK-Blue T M IL-4/JL13cellsandincubatedforafurther24hoursat37 0 C,50oC02.  

Cell-freecellculturesupematantswerethencollectedinatissueculturetreatedflatbottomed96well 

20 plateandaddQUANTJ~BlueTM(InvivoGen),andthelevelsofSEAPreleaseweredeterminedby 

readingtheopticaldensityat630nmabsorbancesettingsusingaBioTek®SynergyTMreaderwith 

Gen5TMsoftware.  

10071712batchesofpurifiedproteinsforeachKiHmoleculeweretested:1L13K/1L22H(PB8920and 

PB8841)and1L13H11L22K(PB8842andPB8919).  

25 PB8920ILI3K/1L22HBispecificResults 

1007181Theresultsconfirmthat1L13K/1L22Hknobinholebispecificformatthathasananti1L13on 

theknobandanti1L22ontheholearminhibitsthe1L13responseofHEK-Blue T M JL-4/1L13cellsin 

theSTAT-6reporterassaygeneratingan1C50of2.9pMasdeterminedbythegeometricmeanof2 

occasionsoftheassay(table42).Thesemeasurementsaredeemedreliableastherangeofthemeasured 

30 1C50ineachrepetitionoftheassaywasfoundtovarybylessthanthreefoldineachinstance.  

concentrationmM- O.O5pM)at37 0 Cforonehour.Theantibody/cytokinecomplexeswerethen
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1007191Table42:PB8920IL13KIIL22HbispecificintheSTAT-6reporterassay.  

________ 1C5 0 (pM)N=2 %inhibition HillSlope 
Concatenated Range Range 

________________________ 1C50 values ean ________________________________ 
KiH 2.9 2.1-4.0 107.6 106.3- 1.8 1.6-2.1 

bispecific 109.0 

PB8841ILI3K/1L22HBispecificResults 

1007201TheresultsconfirmtatJL13K/1L22Hknobinholebispecificformatthathasananti1L13on 

theknobandanti1L22ontheholearminhibitsthe1L13responseofHEK-Blue T M JL-4/1L13cellsin 

5 theSTAT-6reporterassaygeneratingan1C50of34pMasdeterminedbythegeometricmeanof2 

occasionsoftheassay(table48).Thesemeasurementsaredeemedreliableastherangeofthemeasured 

1C50ineachrepetitionoftheassaywasfoundtovarybylessthanthreefoldineachinstance.  

1007211Table43:PB8841IL13KIIL22HbispecificintheSTAT-6reporterassay.  

________ 1C5 0 (pM)N=2 %inhibition HillSlope 
Concatenated Range Range 

________________________ 1C50 values ean ________________________________ 
KiH 3.4 1.9-6.1 107.9 106.4- 1.6 1.5-1.8 

bispecific 109.4 

PB8842ILI3H/lL22KBispecificResults 

10 1007221JL13HIIL22Kbispecifichasanti-1L22ontheknobarmandanti-1L13ontheholearm.The 

resultsconfirmthatIL13H11L22KinhibitstheIL13responseofHEK-Blue T M JL-4/IL13cellsinthe 

STAT-6reporterassaygeneratingan1C50of4.9pMasdeterminedbythegeometricmeanof2 

1C50ineachrepetitionoftheassaywasfoundtovarybylessthanthreefoldineachinstance.  

15 1007231Table44:PB88421L131{/1L22KbispecificintheSTAT-6reporterassay.  

________ 1C5 0 (pM)N=2 %inhibition HillSlope 
Concatenated Range Range 

_________________________ 1C50 values ean _________________________________ 

KiH 4.9 4.6-5.2 106.4 104.5- 2.8 1.7-4.7 
bispecific _____________________________________________ 108.3 __________ 

PB8919ILI3H/IL22KBispeciflcResults 

1007241JL13HIIL22Kbispecifichasanti-1L22ontheknobarmandanti-1L13ontheholearm.The 

resultsconfirmthatIL13H11L22KinhibitstheIL13responseofHEK-Blue T M JL-4/IL13cellsinthe 

STAT-6reporterassaygeneratingan1C50of2.3pMasdeterminedbythegeometricmeanof2 

20 occasionsoftheassay(table45).Thesemeasurementsaredeemedreliableastherangeofthemeasured 

1C50ineachrepetitionoftheassaywasfoundtovarybylessthanthreefoldineachinstance.  

1007251Table45:TableofdataforPB8919IL13H/1L22KbispecificintheSTAT-6reporterassay.  

occasionsoftheassay(table44).Thesemeasurementsaredeemedreliableastherangeofthemeasured
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________ 1C5 0 (pM)N=2 %inhibition HillSlope 
Concatenated Range Range 

_________________________ 1C50 values ean _________________________________ 
KiH 2.3 2-2.7 109.3 106-112.8 1.2 0.9-1.6 

bispecific ____________________________________________________________________________________ 

Example31.Effectsofacombinationofananti-1L13andanti-1L22antibodiesand1L13/1L22 

TrYbeinafullthicknessreconstitutedskintissuemodel 

1007261ToevaluatetheeffectofIL13/1L22TrYbemediateddualblockadeofIL13and1L22induced 

epidermalthicknessandaberrantkeratinocytedifferentiationafullthicknessskintissuemodelwas 

5 used.  

1007271EpiDermFT T M (MatTekCorporation)fullthicknessreconstitutedskintissuewasequilibrated 

inEFT-400-ASYassaymedium(MatTekCorporation)at37 0 C500 C02inacellcultureincubator 

ovemight.  

1007281OnDay0,mediawasremovedfromwellsandreplacedwith2.5m1ofthefollowingconditions 

10 intotherespectivewellsandplatesincubatedat37 0 C50£02: 

. Mediaalone,1L13(K&Dsystems)or1L22(inhouseproduced)or1L13/1L22combinationat 

lOOng/mlfinalconcentrationinEFT-400ASYmedia(Figure16) 

. Mediaaloneor1L13/1L22combinationatlOOng/mlfinalconcentrationinEFT-400ASYmedia 

withatitrationof1L13/JL22TrYbefrom66nMto0,2nM.1L13or1L22alonewith/without 

15 66nM1L13/JL22TrYbe.(Figure17) 

. MediaaloneIL13or1L22orIL13/1L22combinationat1OOng/mlfinalconcentrationinEFT

400ASYmedia.IL13/1L22combinationwith66nMLebrikizumab(anti-IL13antibody)or 

TrYbealone(Figure18).  

20 1007291Conditionswererefreshedevery2days(0,2,4,6)andexperimentsstoppedonday7.  

1007301Tissueswereremovedfromtranswellsbisectedusingascalpelonasterilepetridishand 

placedin100~NeutralBufferedFormalin(Sigma)inpreparationforHistologicalanalysiswith 

HaematoxylinandBosinstainingon4gmsection.  

1007311Theresultsshowthat1L13and1L22individuallyincreaseepidermalthickness(Figure16).  

25 Aberrantkeratinocytedifferentiationisalsoobservedfollowing1L22treatmentillustratedbyincreased 

parakeratosisandthickeningofthestratumcomeum(theuppermostlayeroftheepidermis).The 

combinedeffectof1L13and1L22isgreaterthaneithercytokinealonesuggestinganadditiveor 

synergisticeffectbetween1L13and1L22(Figure16).  

1007321Theresultsdemonstratethat1L13/1L22TrYbeinhibits1L13and1L22inducedchangesand 

30 enablesanormalskinphenotypetobemaintained(Figure17).1L13/1L22TrYbealsosuccessfully 

Fezakinumab(anti-1L22antibody)orLebrikizumab/Fezakinumabcombinationor1L13/JL22
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inhibitscpidcrmalthickcningandaberrantkcratinocytcdiffcrcntiationasarcsultofcombincd 

1L13/JL22stimulationinaconcentrationdependentmanner(Figure17).  

1007331TheresultsalsodemonstratethatinhibitionofbothIL13and1L22(bythecombinationofthe 

anti-1L13andanti-1L22antibodiesor1L13/1L22multi-specificantibody)isrequiredtoameliorate 

5 IL13/JL22inducedepidermalthickeningandaberrantkeratinocytedifferentiation(Figure18),as 

inhibitionofeithercytokinealonewasunabletomaintainanormalskinphenotypewhencomparedto 

control(mediaalone). ThedatashowsthatIL13/1L22TrYbewasabletofullyinhibitIL13/1L22induced 

epidermalthickeningandaberrantkeratinocytedifferentiationdemonstratingdualblockadeof1L13 

and1L22.  

10 Example32.1L22PhosphoSTAT3Method 

1007341Hacatcellswereaddedtoa96wellflatbottomedtissuecultureplateat150,000cellsperwell 

in100~dsofDMEM+100oFBS+2mML-glutamineperwellandincubatedat37degreesand500 

Co2 overnight.Ananti-1L22antibodywasdilutedinmocksupernatantmediatoafinalassay 

concentrationof18.75nMand60glswasaddedtocolumns1and12ofa96wellpolypropyleneV 

15 boftomedplateastheminimumsignalcontrol.60glsofmocksupematantmediawasaddedtocols2 

and11ofthe96wellpolypropyleneVboftomedplateasthemaximumsignalcontrols.Sampleswere 

titrated1:3intomocksupernatantmedialeavingafinalvolumeof6O~dsincolumns3-10ofthe96well 

polypropyleneVbottomedplate.30~tls1L22solutionwasaddedtoallwellsgivingafinalassay 

concentrationof3Ong/mlFAC.Theplateswerepreincubatedfor1hrat37degrees.75~tlsoftheculture 

20 mediafromcellcultureplatestoleave25ulsintheplate.75j~dsofsampletitration/controls+i122was 

transferredtothecellplate.TheseplateswereIncubatedat37degreesfor30minutes.Supematants 

HTRFsignalsfromthelysateforeachwell.Theplatesweresealedandincubatedatroomtemperature 

onashakerovernightfor18hours.ThewellsignalsweremeasuredusingaHTRFprotocolonthe 

25 SynergyNeo2platereader.Both11041and11070antibodiesdemonstratedclearinhibitionof1L22

inducedSTAT3phosphorylation.  

1007351Allreferencescitedhereinincludingpatentspatentapplicationspaperstextbooksandthe 
likeandthereferencescitedthereintotheextentthattheyarenotalreadyareherebyincorporated 

30 hereinbyreferenceintheirentirety.  

wereremoved.CisbioSTAT3PhosphoY705kitwasusedtolysetheremainingcellsandgenerate
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WHATISCLAIMEDIS: 

1. Amulti-specificantibodycomprisingatleasttwoantigen-bindingdomainswhereinoneantigen 

bindingdomainbindsto1L13(1L13-bindingdomain)andthesecondantigen-bindingdomainbindsto 

1L22(1L22-bindingdomain).  

5 2.Themulti-specificantibodyaccordingtoclaim1wherein1L13ishumanand/orcynomolgus1L13, 

and1L22ishumanand/orcynomolgus1L22.  

3,Themulti-specificantibodyaccordingtoclaim1or2,whereineachantigen-bindingdomain 

comprisestwoantibodyvariabledomains.  

4.Themulti-specificantibodyaccordingtoclaim3whereinthetwoantibodyvariabledomainsarea 

10 VH/VLpair.  

5.Themulti-specificantibodyaccordingtoanyoneofclaims1-4whereinthe1L13-bindingdomainand 

the1L22-bindingdomainareindependentlyselectedfromaFabscFFvdsFvanddsscFv.  

6.Themulti-specificantibodyaccordingtoanyoneofclaims1-5whereinsaidmulti-specificantibody 

neutralizesoneormore1L13and/or1L22activities.  

15 7.Themulti-specificantibodyaccordingtoclaim6,whereinsaidantibodyiscapableofinhibitingor 

attenuating1L22bindingto1L22receptor1(1L22R1).  

8.Themulti-specificantibodyaccordingtoclaim6,whereinsaidantibodybindstoaregionon1L22 

suchthatthebindingstencallyblockstheinteractionbetween1L22and1L22R1.  

9.Themulti-specificantibodyaccordingtoclaim6,whereinsaidantibodyiscapableofinhibitingor 

10.Themulti-specificantibodyaccordingtoanyoneofclaims6-9,whereinsaidantibodyiscapableof 

inhibitingoraftenuating1L13bindingto1L13Ralphal.  

11. Themulti-specificantibodyaccordingtoanyoneofclaims1- 10,whereinsaidantigen-binding 

domainthatbindsto1L22hasadissociationequilibriumconstant(KD)islessthan100pMforhuman 

25 1L22.  

12.Themulti-specificantibodyaccordingtoanyoneofclaims1-10,whereinsaidantigen-binding 

domainthatbindsto1L13hasadissociationequilibriumconstant(KD)islessthan100pMforhuman 

1L13.  

13. Themulti-specificantibodyaccordingtoanyoneofclaims1- 12whereinthe1L22-bindingdomain 

30 bindstoanepitopeon1L22,saidepitopecomprising5ormoreresidueswithinpolypeptide 

VRLIGEKLFHGVSM(SEQIDNO:155)correspondingtoresidues72-85oftheamino-acidsequence 

ofIL22definedbySEQIDNO:1.  

20 attenuating1L22bindingto1L22bindingprotein(1L22RA2).
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14.Themulti-specificantibodyaccordingtoanyoneofclaims1-12whereinthe1L22-bindingdomain 

specificallybindstothepolypeptideVRLJGEKLFHGVSM(SEQIDNO:155).  

15. Themulti-specificantibodyaccordingtoanyoneofclaims1- 12whereinthe1L22-bindingdomain 

bindstoanepitopeofhuman1L22,theepitopecomprising5ormoreresiduesselectedfromLys44, 

5 Phe47,01n48,11e75,01y76,01u77,Phe8OHisSi,01y82,ValS3,SerS4,MetS5,Ser86,ArgS8,Leul69, 

Metl72,Serl73,Argl75,Asnl76and11e179ofhuman1L22(SEQIDNO:1)asdeterminedatthe 

distanceoflessthanSAcontactdistancebetweentheantibodyand1L22.  

16. Themulti-specificantibodyaccordingtoanyoneofclaims1- 15additionallycomprisingathird 

antigenbindingdomainthatbindstoserumalbumin(albumin-bindingdomain).  

10 17.Themulti-specificantibodyaccordingtoclaim16comprising 

a) apolypeptidechainofformula(Ta): 

VH-CHl-X-Vl;and 

b) apolypeptidechainofformula(ha): 

VL-CL-Y-V2; 

15 wherein: 

VH representsaheavychainvariabledomaiw 

CHj representsdomain1ofaheavychainconstantregiom 

x representsabondorlinker 

Y representsabondorlinker 

20 vi representsascFvadsscFvoradsFv 

CL representsadomainfromalightchainconstantregionsuchasCkappa; 

V2  representsascFvadsscFvoradsFv; 

whereinatleastoneofVlorV2isadsscFvoradsFv.  

25 18.Themulti-specificantibodyaccordingtoclaim17wherein: 

VLandVHcomprisetheantigen-bindingdomainthatbindsto1L22 

V2 comprisestheantigenbinding-domainthatbindsto1L13and 

vicomprisestheantigenbinding-domainthatbindstoserumalbumiw 

19.Themulti-specificantibodyaccordingtoanyoneofclaims1-15comprising: 

30 a) apolypeptidechainofformula(III): 

VH1 -CH1 -CIT2 -CH3 .  

b) apolypeptidechainofformula(IV): 

VL1-CL; 

VL representsalightchainvariabledomaim
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c) apolypeptidechainofformula(VJ: 

VH2 -CH1 -CH2 -CH3 .and 

d) apolypeptidechainofformula(VI): 

VL2-CL; 

5 wherein: 

VH1 andVH2 representaheavychainvariabledomain 

4 

CH1  representsdomain1ofaheavychainconstantregion 
4 CH2  representsdomain2ofaheavychainconstantregion 

4 CH3  representsdomain3ofaheavychainconstantregion 

10 VL1 andVL2 representalightchainvariabledomaiw 

CL representsadomainfromalightchainconstantregionsuchas 

Ckappa; 

andwhereinVH 1 andVL1 comprisethe1L22-bindingdomainandVH 2 andVL2 comprise 

the1L13-bindingdomainandwhereinthepolypeptidesofFormulaIIIandVareapairof 

15 heavychainpolypeptidesinwhichonepolypeptidecomprisestheknobsubstitutionT366Win 

theCH3 domainandtheotherpolypeptidecomprisestheholesubstitutionsT366SL368Aand 

numbenngisaccordingtoEUasinKabat.  
Y407VintheCH 3 domainwhereinthe 4 

20.Themulti-specificantibodyaccordingtoanyoneofclaims1-19,whereinthe1L22-binding 

compnsesalightchainvariableregioncomprising: 

20 aCDR-L1comprisingSEQID 4 

N09and 

aCDR-L3comprisingSEQIDNO:10~ 

andaheavychainvariableregioncomprising: 

aCDR-H1comprisingSEQIDNO:11, 

25 aCDR-H2comprisingSEQIDNO:12,and 

aCDR-H3comprisingSEQIDNO:13.  

21. Themulti-specificantibodyaccordingtoanyoneofclaims1-20,whereinthe1L13-binding 

domain comprisesalightchainvariableregioncomprising: 

aCDR-L1comprisingSEQIDNO:22 

30 aCDR-L2comprisingSEQIDNO:23and 

aCDR-L3comprisingSEQIDNO:244 

andaheavychainvariableregioncomprising: 

aCDR-H1comprisingSEQIDNO:25, 

aCDR-H2comprisingSEQIDNO:26,and 

35 aCDR-H3comprisingSEQIDNO:27.  

aCDR-L2comprisingSEQID 4
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22.Thcmulti-spccificantibodyaccordingtoanyoncofclaims16-18,whereinthealbumin-binding 

domaincompnsesalightchainvariableregioncomprising: 

aCDR-L1comprisingSEQIDNO:40, 

aCDR-L2comprisingSEQIDNO:41,and 

5 aCDR-L3comprisingSEQIDNO:42 

andaheavychainvariableregioncomprising: 

aCDR-HlcomprisingSEQIDNO:43, 

aCDR-H2comprisingSEQIDNO:44,and 

aCDR-H3comprisingSEQIDNO:45.  

10 23. Themulti-specificantibodyaccordingtoanyoneofclaims20-22,whereineachCDRcontainsup 

tothreeaminoacidsubstitutionswhereinsuchamino-acidsubstitutionsareconservative.  

24.Themulti-specificantibodyaccordingtoanyoneofclaims1-19,whereinthe1L22-binding 

domaincomprisesalightchainvariableregioncomprisingthesequencegiveninSEQIDNO:14and 

aheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:16.  

15 25. Themulti-specificantibodyaccordingtoanyoneofclaims1- 19,whereinthe1L22-binding 

domaincomprisesCDR-L1/CDR-L2/CDR-L3/CDR-H1/CDR-H2/CDR-H3sequencescomprising 

SEQIDNOs:8/9/10/11/12/13respectivelyandtheremainderofthelightchainandheavychain 

variableregionshaveatleast900~identityorsimilaritytoSEQIDNO:14and16respectively.  

26.Themulti-specificantibodyaccordingtoanyoneofclaims1-19,whereinthe1L22-binding 

20 domainisaFabcomprisingalightchaincomprisingthesequencegiveninSEQIDNO:18anda 

heavychaincomprisingthesequencegiveninSEQIDNO:20.  

domaincomprisesalightchainvariableregioncomprisingthesequencegiveninSEQIDNO:28and 

aheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:29.  

25 28.Themulti-specificantibodyaccordingtoanyoneofclaims1-19,whereinthe1L13-binding 

domaincomprisesCDR-L1/CDR-L2/CDR-L3/CDR-H1/CDR-H2/CDR-H3sequencescomprising 

SEQIDNOs:22/23/24/25/26/27respectivelyandtheremainderofthelightchainandheavychain 

variableregionshaveatleast900~identityorsimilaritytoSEQIDNO:28and29respectively.  

29.Themulti-specificantibodyaccordingtoanyoneofclaims1-19,whereinthe1L13-binding 

30 domaincomprisesalightchainvariableregioncomprisingthesequencegiveninSEQIDNO:32and 

aheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:33.  

30.Themulti-specificantibodyaccordingtoanyoneofclaims1-19,whereinthe1L13-binding 

domaincomprisesCDR-L1/CDR-L2/CDR-L3/CDR-H1/CDR-H2/CDR-H3sequencescomprising 

SEQIDNOs:22/23/24/25/26/27respectivelyandtheremainderofthelightchainandheavychain 

35 variableregionshaveatleast900oidentityorsimilaritytoSEQIDNO:32and33respectively.  

27.Themulti-specificantibodyaccordingtoanyoneofclaims1-19,whereinthe1L13-binding
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31. Thcmulti-spccificantibodyaccordingtoanyoncofclaims1- 19,whereinthelightchainvariable 

regionandheavychainvariableregionofthe1L13-bindingdomainareconnectedbyalinkersaid 

linkercomprisingthesequencegiveninSEQIDNO:67.  

32.Themulti-specificantibodyaccordingtoanyoneofclaims1-19,whereinthe1L13-binding 

5 domainisascFvcomprisingthesequencegiveninSEQIDNO:36oradsscFvcomprisingthe 

sequencegiveninSEQIDNO:38.  

339 Themulti-specificantibodyaccordingtoanyoneofclaims1- 19,wherein 

the1L22-bindingdomaincomprises 

alightchainvariableregioncomprisingthesequencegiveninSEQIDNO:14and 

10 aheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:16;and 

the1L13-bindingdomaincomprises 

alightchainvariableregioncomprisingthesequencegiveninSEQIDNO:28or32and 

aheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:29or33.  

34,Themulti-specificantibodyaccordingtoanyoneofclaims1-19,wherein 

15 (i)the1L22-bindingdomainisaFabcomprisingalightchaincomprisingthesequencegivenin 

SEQIDNO:18andaheavychaincomprisingthesequencegiveninSEQIDNO:20;and 

(ii)the1L13-bindingdomainisascFvcomprisingthesequencegiveninSEQIDNO:36ora 

dsscFvcomprisingthesequencegiveninSEQIDNO:38.  

35. Themulti-specificantibodyaccordingtoanyoneofclaims16-18,whereinthealbumin-binding 

aheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:47.  

36.Themulti-specificantibodyaccordingtoanyofclaims16-18whereinthealbumin-binding 

domaincomprisesalightchainvariableregioncomprisingthesequencegiveninSEQIDNO:50and 

aheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:51.  

25 37.Themulti-specificantibodyaccordingtoanyoneofclaims16-18,whereinthelightchainvariable 

regionandheavychainvariableregionofthealbumin-bindingdomainareconnectedbyalinkersaid 

linkercomprisingthesequencegiveninSEQIDNO:69.  

38. Themulti-specificantibodyaccordingtoanyoneofclaims16-18,whereinthealbumin-binding 

domainisascFvcomprisingthesequencegiveninSEQIDNO:54oradsscFvcomprisingthe 

30 sequencegiveninSEQIDNO:56.  

39. Themulti-specificantibodyaccordingtoclaim17or18whereinYisalinkercomprisingthe 

sequencegiveninSEQIDNO:66.  

20 domaincomprisesalightchainvariableregioncomprisingthesequencegiveninSEQIDNO:46and
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40. Thcmulti-spccificantibodyaccordingtoclaim17or18whcrcinXisalinkcrcomprisingthc 

sequencegiveninSEQIDNO:68.  

41. Themulti-specificantibodyaccordingtoclaim17or18comprisingthesequencegiveninSEQID 

NO:58orSEQIDNO:60.  

5 42. Themulti-specificantibodyaccordingtoclaim17or18comprisingthesequencegiveninSEQID 

NO:62orSEQJDNO:64.  

439 Themulti-specificantibodyaccordingtoclaim17or18,comprisingthesequencegiveninSEQ 

IDNO:60andcomprisingthesequencegiveninSEQIDNO:64.  

44.Anisolatedpolynucleotideencodingthemulti-specificantibodyorapolypeptidechainthereof 

10 accordingtoanyoneofclaims1-43.  

459 Anexpressionvectorcarryingthepolynucleotideofclaim44.  

46.Ahostcellcomprisingthevectorasdefinedinclaim45.  

47, Amethodofproducingthemulti-specificantibodyasdefinedinanyoneofclaims1-43, 

comprisingculturingthehostcellofclaim46underconditionspermittingproductionoftheantibody, 

15 andrecoveringtheantibodyproduced.  

48.Apharmaceuticalcompositioncomprisingthemulti-specificantibodyasdefinedinanyoneof 

claims1-43andapharmaceuticallyacceptableadjuvantand/orcarrier.  

49.Themulti-specificantibodyasdefinedinanyoneofclaims1-43orthepharmaceutical 

compositionasdefinedinclaim48foruseinamethodoftreatmentofthehumanoranimalbodyby 

50. Themulti-specificantibodyaccordingtoanyoneofclaims1-43orthepharmaceutical 

compositionaccordingtoclaim48,foruseasamedicament.  

51. Useofthemulti-specificantibodyaccordingtoanyoneofclaims1-43orthepharmaceutical 

compositionaccordingtoclaim48forthemanufactureofamedicament.  

25 52.Themulti-specificantibodyaccordingtoanyoneofclaims1-43orpharmaceuticalcomposition 

accordingtoclaim48,foruseinthetreatmentorpreventionofaninflammatoryskincondition.  

53, Amethodoftreatingorpreventinganinflammatoryskinconditioncomprisingadministeringa 

therapeuticallyeffectiveamountofthemulti-specificantibodyaccordingtoclaims1-43ora 

pharmaceuticalcompositionaccordingtoclaim48toapatientinneedthereof 

30 54.Useofthemulti-specificantibodyaccordingtoanyoneofclaims1-43orthepharmaceutical 

compositionaccordingtoclaim48forthemanufactureofamedicamentforthetreatmentofan 

inflammatoryskincondition.  

20 therapy.
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55. Thcmulti-spccificantibodyorpharmaccuticalcompositionaccordingtoclaim52,thcmethodof 

claim53,ortheuseaccordingtoclaim54,whereinsaidinflammatoryskinconditionispsoriasis, 

psonaticarthritiscontactdermatitischronichandeczemaoratopicdermatitis.  

56.Apharmaceuticalcompositioncomprisinganantibodythatbindsto1L13andanantibodythat 

5 bindsto1L22.  

57,Thepharmaceuticalcompositionaccordingtoclaim56,whereintheantibodythatbindsto1L13 

neutralizes1L13,andtheantibodythatbindsto1L22neutralizes1L22.  

58.Thepharmaceuticalcompositionaccordingtoclaim56,whereineachantibodycomprisestwo 

antibodyvariabledomains.  

10 59.Thepharmaceuticalcompositionaccordingtoclaim58,whereinthetwoantibodyvariable 

domainsareaVHNL 9 

pair.  
60.Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-59,whereintheantibodythat 

bindsto1L13andtheantibodythatbindsto1L22areindependentlyselectedfromafull-length 

antibodyFabscFvFvdsFvanddsscFv 

15 61. Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-60,whereintheantibodythat 

bindsto1L22iscapableofinhibitingorattenuating1L22bindingto1L22receptor1(1L22R1).  

62. Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-61, whereintheantibodythat 

bindsto1L22bindstoaregionon1L22suchthatthebindingstericallyblockstheinteractionbetween 

1L22and 9 

20 63. Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-60,whereintheantibodythat 

64.Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-60,whereintheantibodythat 

bindstoIL13iscapableofinhibitingorattenuatingIL13bindingtoIL1Ra.  

65. Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-60,whereintheantibodythat 

25 bindsto1L22hasadissociationequilibriumconstant(KD)oflessthan1OOpMfor.  

66.Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-60,whereintheantibodythat 

bindstoIL13hasadissociationequilibriumconstant(KD)oflessthan1OOpMforIL13.  

67.Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-66,whereintheantibodythat 

bindsto1L22comprises 

30 alightchainvariableregioncomprising: 

aCDR-L1comprisingSEQID 9 

aCDR-L2comprisingSEQID 9 

aCDR-L3comprisingSEQIDNO:10~ 

bindsto1L22iscapableofinhibitingorattenuating1L22bindingto1L22bindingprotein(L22RA2).
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andaheavychainvariablercgioncomprising: 

aCDR-H1comprisingSEQIDNO:11, 

aCDR-H2comprisingSEQIDNO:12,and 

aCDR-H3comprisingSEQIDNO:13.  

5 68. Thcpharmaccuticalcompositionaccordingtoanyoncofclaims56-66,whcrcinthcantibodythat 

bindsto1L13comprisesalightchainvariableregioncomprising: 

aCDR-L1comprisingSEQIDNO:22 

aCDR-L2comprisingSEQIDNO:23and 

aCDR-L3comprisingSEQIDNO:24 

10 andaheavychainvariableregioncomprising: 

aCDR-H1comprisingSEQIDNO:25, 

aCDR-H2comprisingSEQIDNO:26,and 

aCDR-H3comprisingSEQIDNO:27.  

69.Thepharmaceuticalcompositionaccordingtoclaim67or68whereineachCDRcontainsupto 

15 threeaminoacidsubstitutionswhereinsuchamino-acidsubstitutionsareconservative.  

70.Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-66,whereintheantibodythat 

bindsto1L22comprisesalightchainvariableregioncomprisingthesequencegiveninSEQID 

NO:14andaheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:16.  

71. Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-66,whereintheantibodythat 

20 bindsto1L22comprisesCDR-L1/CDR-L2/CDR-L3/CDR-H1/CDR-H2/CDR-H3sequences 

composingSEQIDNOs:8/9/10/11/12/13respectivelyandtheremainderofthelightchainandheavy 

72.Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-66,whereintheantibodythat 

bindsto1L22isaFabcomprisingalightchaincomprisingthesequencegiveninSEQIDNO:18anda 

25 heavychaincomprisingthesequencegiveninSEQIDNO:20.  

739 Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-66,whereintheantibodythat 

bindsto1L13comprisesalightchainvariableregioncomprisingthesequencegiveninSEQIDNO: 

28andaheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:29.  

74.Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-66,whereintheantibodythat 

30 bindsto1L13comprisesCDR-L1/CDR-L2/CDR-L3/CDR-H1/CDR-H2/CDR-H3sequences 

composingSEQIDNOs:22/23/24/25/26/27respectivelyandtheremainderofthelightchainand 

heavychainvariableregionshaveatleast900oidentityorsimilaritytoSEQIDNO:28and29 

9 

chainvariableregionshaveatleast9000identityorsimilaritytoSEQIDNO:14and16respectively.
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75. Thcpharmaccuticalcompositionaccordingtoanyoncofclaims56-66,whcrcinthcantibodythat 

bindsto1L13comprisesalightchainvariableregioncomprisingthesequencegiveninSEQID 

NO:32andaheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:33.  

76.Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-66,whereintheantibodythat 

5 bindsto1L13comprisesCDR-L1/CDR-L2/CDR-L3/CDR-H1/CDR-H2/CDR-H3sequences 

comprisingSEQIDNOs:22/23/24/25/26/27respectivelyandtheremainderofthelightchainand 

heavychainvariableregionshaveatleast900oidentityorsimilaritytoSEQIDNO:32and33 

respectively.  

77,Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-66,whereinthelightchain 

10 variableregionandheavychainvariableregionoftheantibodythatbindsto1L13areconnectedbya 

linkersaidlinkercomprisingthesequencegiveninSEQIDNO:67.  

78. Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-66,whereintheantibodythat 

bindsto1L13isascFvcomprisingthesequencegiveninSEQIDNO:36oradsscFvcomprisingthe 

sequencegiveninSEQIDNO:38.  

15 79.Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-66,wherein 

theantibodythatbindsto1L22comprises 

alightchainvariableregioncomprisingthesequencegiveninSEQIDNO:14and 

aheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:16;and 

theantibodythatbindsto1L13comprises 

20 alightchainvariableregioncomprisingthesequencegiveninSEQIDNO:28or32and 

80.Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-66,wherein 

(i)theantibodythatbindsto1L22isaFabcomprisingalightchaincomprisingthesequence 

giveninSEQIDNO:18andaheavychaincomprisingthesequencegiveninSEQIDNO:20 

25 and 

(ii)theantibodythatbindsto1L13isascFvcomprisingthesequencegiveninSEQIDNO:36 

oradsscFvcomprisingthesequencegiveninSEQIDNO:38.  

81. Thepharmaceuticalcompositionaccordingtoanyoneofclaimstoanyoneofclaims56-80,for 

useasamedicament.  

30 82.Thepharmaceuticalcompositionaccordingtoanyoneofclaims56-80,foruseinthetreatmentor 

preventionofaninflammatoryskincondition.  

aheavychainvariableregioncomprisingthesequencegiveninSEQIDNO:29or33.
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83. Amcthodofircatingorprcvcntinganinflammatoryskinconditioncomprisingadministcringa 

therapeuticallyeffectiveamountofthepharmaceuticalcompositionaccordingtoanyoneofclaims 

56-80toapatientinneedthereof 

84.Useofthepharmaceuticalcompositionaccordingtoanyoneofclaims56-80forthemanufacture 

5 ofamedicament.  

85. Useofthepharmaceuticalcompositionaccordingtoanyoneofclaims56-80forthemanufacture 

ofamedicamentforthetreatmentofaninflammatoryskincondition.  

86.Thepharmaceuticalcompositionaccordingtoclaim82,themethodofclaim83,ortheuse 

accordingtoclaim85,whereinsaidinflammatoryskinconditionispsoriasispsoriaticarthritis, 

10 contactdermatitischronichandeczemaoratopicdermatitis.  

87.Amethodoftreatinganinflammatoryskinconditioninasubjectinneedthereofthemethod 

comprisingadministeringtothesubjectatherapeuticallyeffectiveamountofacombinationofan 

antibodythatbindstoandneutralizes1L13andanantibodythatbindstoandneutralizes1L22.  

88. AcombinationofanantibodythatbindstoandneutralizesIL13andanantibodythatbindstoand 

15 neutralizes1L22foruseinthetreatmentofaninflammatoryskincondition.  

89.Useofacombinationofanantibodythatbindstoandneutralizes1L13andanantibodythatbinds 

toandneutralizes1L22forthemanufactureofamedicamentforthetreatmentofaninflammatoryskin 

condition.  

90.Themethodofclaim87,thecombinationofclaim88,ortheuseofclaim89,whereinsaid 

20 inflammatoryskinconditionis psonasispsonaticarthritiscontactdermatitischronichandeczemaor 

91. Themethodofclaim87,thecombinationofclaim88,ortheuseofclaim89,whereineach 

antibodyofthecombinationisindependentlyselectedfromafulllengthantibodyFabscFvFvdsFv 

anddsscFv.  

25 92.Themethodofclaim87,thecombinationofclaim88,ortheuseofclaim89,whereineachofthe 

antibodiesofthecombinationisprovidedasapharmaceuticalcompositioncomprisingoneormoreof 

apharmaceuticallyacceptableexcipientdiluentorcater.  

atopicdermatitis..







































                         SEQUENCE LISTING

<110>  UCB Biopharma SRL
 
<120>  MULTI‐SPECIFIC ANTIBODIES AND ANTIBODY COMBINATIONS

<130>  PF0252‐WO‐PCT

<160>  167   

<170>  PatentIn version 3.5

<210>  1
<211>  179
<212>  PRT
<213>  Homo sapiens

<400>  1

Met Ala Ala Leu Gln Lys Ser Val Ser Ser Phe Leu Met Gly Thr Leu 
1               5                   10                  15      

Ala Thr Ser Cys Leu Leu Leu Leu Ala Leu Leu Val Gln Gly Gly Ala 
            20                  25                  30          

Ala Ala Pro Ile Ser Ser His Cys Arg Leu Asp Lys Ser Asn Phe Gln 
        35                  40                  45              

Gln Pro Tyr Ile Thr Asn Arg Thr Phe Met Leu Ala Lys Glu Ala Ser 
    50                  55                  60                  

Leu Ala Asp Asn Asn Thr Asp Val Arg Leu Ile Gly Glu Lys Leu Phe 
65                  70                  75                  80  

His Gly Val Ser Met Ser Glu Arg Cys Tyr Leu Met Lys Gln Val Leu 
                85                  90                  95      

Asn Phe Thr Leu Glu Glu Val Leu Phe Pro Gln Ser Asp Arg Phe Gln 
            100                 105                 110         

Pro Tyr Met Gln Glu Val Val Pro Phe Leu Ala Arg Leu Ser Asn Arg 
        115                 120                 125             



Leu Ser Thr Cys His Ile Glu Gly Asp Asp Leu His Ile Gln Arg Asn 
    130                 135                 140                 

Val Gln Lys Leu Lys Asp Thr Val Lys Lys Leu Gly Glu Ser Gly Glu 
145                 150                 155                 160 

Ile Lys Ala Ile Gly Glu Leu Asp Leu Leu Phe Met Ser Leu Arg Asn 
                165                 170                 175     

Ala Cys Ile 
            

<210>  2
<211>  146
<212>  PRT
<213>  Homo sapiens

<400>  2

Ala Pro Ile Ser Ser His Cys Arg Leu Asp Lys Ser Asn Phe Gln Gln 
1               5                   10                  15      

Pro Tyr Ile Thr Asn Arg Thr Phe Met Leu Ala Lys Glu Ala Ser Leu 
            20                  25                  30          

Ala Asp Asn Asn Thr Asp Val Arg Leu Ile Gly Glu Lys Leu Phe His 
        35                  40                  45              

Gly Val Ser Met Ser Glu Arg Cys Tyr Leu Met Lys Gln Val Leu Asn 
    50                  55                  60                  

Phe Thr Leu Glu Glu Val Leu Phe Pro Gln Ser Asp Arg Phe Gln Pro 
65                  70                  75                  80  

Tyr Met Gln Glu Val Val Pro Phe Leu Ala Arg Leu Ser Asn Arg Leu 
                85                  90                  95      

Ser Thr Cys His Ile Glu Gly Asp Asp Leu His Ile Gln Arg Asn Val 
            100                 105                 110         



Gln Lys Leu Lys Asp Thr Val Lys Lys Leu Gly Glu Ser Gly Glu Ile 
        115                 120                 125             

Lys Ala Ile Gly Glu Leu Asp Leu Leu Phe Met Ser Leu Arg Asn Ala 
    130                 135                 140                 

Cys Ile 
145     

<210>  3
<211>  172
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 with His tag

<400>  3

Met Gly Ser Ser His His His His His His Ser Ser Gly Glu Asn Leu 
1               5                   10                  15      

Tyr Phe Gln Gly Ser Gln Gly Gly Ala Ala Ala Pro Ile Ser Ser His 
            20                  25                  30          

Cys Arg Leu Asp Lys Ser Asn Phe Gln Gln Pro Tyr Ile Thr Asn Arg 
        35                  40                  45              

Thr Phe Met Leu Ala Lys Glu Ala Ser Leu Ala Asp Asn Asn Thr Asp 
    50                  55                  60                  

Val Arg Leu Ile Gly Glu Lys Leu Phe His Gly Val Ser Met Ser Glu 
65                  70                  75                  80  

Arg Cys Tyr Leu Met Lys Gln Val Leu Asn Phe Thr Leu Glu Glu Val 
                85                  90                  95      

Leu Phe Pro Gln Ser Asp Arg Phe Gln Pro Tyr Met Gln Glu Val Val 
            100                 105                 110         



Pro Phe Leu Ala Arg Leu Ser Asn Arg Leu Ser Thr Cys His Ile Glu 
        115                 120                 125             

Gly Asp Asp Leu His Ile Gln Arg Asn Val Gln Lys Leu Lys Asp Thr 
    130                 135                 140                 

Val Lys Lys Leu Gly Glu Ser Gly Glu Ile Lys Ala Ile Gly Glu Leu 
145                 150                 155                 160 

Asp Leu Leu Phe Met Ser Leu Arg Asn Ala Cys Ile 
                165                 170         

<210>  4
<211>  153
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 cleaved

<400>  4

Gly Ser Gln Gly Gly Ala Ala Ala Pro Ile Ser Ser His Cys Arg Leu 
1               5                   10                  15      

Asp Lys Ser Asn Phe Gln Gln Pro Tyr Ile Thr Asn Arg Thr Phe Met 
            20                  25                  30          

Leu Ala Lys Glu Ala Ser Leu Ala Asp Asn Asn Thr Asp Val Arg Leu 
        35                  40                  45              

Ile Gly Glu Lys Leu Phe His Gly Val Ser Met Ser Glu Arg Cys Tyr 
    50                  55                  60                  

Leu Met Lys Gln Val Leu Asn Phe Thr Leu Glu Glu Val Leu Phe Pro 
65                  70                  75                  80  

Gln Ser Asp Arg Phe Gln Pro Tyr Met Gln Glu Val Val Pro Phe Leu 
                85                  90                  95      



Ala Arg Leu Ser Asn Arg Leu Ser Thr Cys His Ile Glu Gly Asp Asp 
            100                 105                 110         

Leu His Ile Gln Arg Asn Val Gln Lys Leu Lys Asp Thr Val Lys Lys 
        115                 120                 125             

Leu Gly Glu Ser Gly Glu Ile Lys Ala Ile Gly Glu Leu Asp Leu Leu 
    130                 135                 140                 

Phe Met Ser Leu Arg Asn Ala Cys Ile 
145                 150             

<210>  5
<211>  146
<212>  PRT
<213>  Homo sapiens

<400>  5

Met His Pro Leu Leu Asn Pro Leu Leu Leu Ala Leu Gly Leu Met Ala 
1               5                   10                  15      

Leu Leu Leu Thr Thr Val Ile Ala Leu Thr Cys Leu Gly Gly Phe Ala 
            20                  25                  30          

Ser Pro Gly Pro Val Pro Pro Ser Thr Ala Leu Arg Glu Leu Ile Glu 
        35                  40                  45              

Glu Leu Val Asn Ile Thr Gln Asn Gln Lys Ala Pro Leu Cys Asn Gly 
    50                  55                  60                  

Ser Met Val Trp Ser Ile Asn Leu Thr Ala Gly Met Tyr Cys Ala Ala 
65                  70                  75                  80  

Leu Glu Ser Leu Ile Asn Val Ser Gly Cys Ser Ala Ile Glu Lys Thr 
                85                  90                  95      

Gln Arg Met Leu Ser Gly Phe Cys Pro His Lys Val Ser Ala Gly Gln 



            100                 105                 110         

Phe Ser Ser Leu His Val Arg Asp Thr Lys Ile Glu Val Ala Gln Phe 
        115                 120                 125             

Val Lys Asp Leu Leu Leu His Leu Lys Lys Leu Phe Arg Glu Gly Arg 
    130                 135                 140                 

Phe Asn 
145     

<210>  6
<211>  122
<212>  PRT
<213>  Homo sapiens

<400>  6

Leu Thr Cys Leu Gly Gly Phe Ala Ser Pro Gly Pro Val Pro Pro Ser 
1               5                   10                  15      

Thr Ala Leu Arg Glu Leu Ile Glu Glu Leu Val Asn Ile Thr Gln Asn 
            20                  25                  30          

Gln Lys Ala Pro Leu Cys Asn Gly Ser Met Val Trp Ser Ile Asn Leu 
        35                  40                  45              

Thr Ala Gly Met Tyr Cys Ala Ala Leu Glu Ser Leu Ile Asn Val Ser 
    50                  55                  60                  

Gly Cys Ser Ala Ile Glu Lys Thr Gln Arg Met Leu Ser Gly Phe Cys 
65                  70                  75                  80  

Pro His Lys Val Ser Ala Gly Gln Phe Ser Ser Leu His Val Arg Asp 
                85                  90                  95      

Thr Lys Ile Glu Val Ala Gln Phe Val Lys Asp Leu Leu Leu His Leu 
            100                 105                 110         



Lys Lys Leu Phe Arg Glu Gly Arg Phe Asn 
        115                 120         

<210>  7
<211>  609
<212>  PRT
<213>  Homo sapiens

<400>  7

Met Lys Trp Val Thr Phe Ile Ser Leu Leu Phe Leu Phe Ser Ser Ala 
1               5                   10                  15      

Tyr Ser Arg Gly Val Phe Arg Arg Asp Ala His Lys Ser Glu Val Ala 
            20                  25                  30          

His Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu 
        35                  40                  45              

Ile Ala Phe Ala Gln Tyr Leu Gln Gln Cys Pro Phe Glu Asp His Val 
    50                  55                  60                  

Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp 
65                  70                  75                  80  

Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp 
                85                  90                  95      

Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala 
            100                 105                 110         

Asp Cys Cys Ala Lys Gln Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln 
        115                 120                 125             

His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val 
    130                 135                 140                 

Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys 
145                 150                 155                 160 



Lys Tyr Leu Tyr Glu Ile Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro 
                165                 170                 175     

Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys 
            180                 185                 190         

Cys Gln Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu 
        195                 200                 205             

Leu Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gln Arg Leu Lys Cys 
    210                 215                 220                 

Ala Ser Leu Gln Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val 
225                 230                 235                 240 

Ala Arg Leu Ser Gln Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser 
                245                 250                 255     

Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly 
            260                 265                 270         

Asp Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr Ile 
        275                 280                 285             

Cys Glu Asn Gln Asp Ser Ile Ser Ser Lys Leu Lys Glu Cys Cys Glu 
    290                 295                 300                 

Lys Pro Leu Leu Glu Lys Ser His Cys Ile Ala Glu Val Glu Asn Asp 
305                 310                 315                 320 

Glu Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser 
                325                 330                 335     

Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly 
            340                 345                 350         

Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val 



        355                 360                 365             

Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys 
    370                 375                 380                 

Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu 
385                 390                 395                 400 

Phe Lys Pro Leu Val Glu Glu Pro Gln Asn Leu Ile Lys Gln Asn Cys 
                405                 410                 415     

Glu Leu Phe Glu Gln Leu Gly Glu Tyr Lys Phe Gln Asn Ala Leu Leu 
            420                 425                 430         

Val Arg Tyr Thr Lys Lys Val Pro Gln Val Ser Thr Pro Thr Leu Val 
        435                 440                 445             

Glu Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His 
    450                 455                 460                 

Pro Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val 
465                 470                 475                 480 

Leu Asn Gln Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg 
                485                 490                 495     

Val Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe 
            500                 505                 510         

Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala 
        515                 520                 525             

Glu Thr Phe Thr Phe His Ala Asp Ile Cys Thr Leu Ser Glu Lys Glu 
    530                 535                 540                 

Arg Gln Ile Lys Lys Gln Thr Ala Leu Val Glu Leu Val Lys His Lys 
545                 550                 555                 560 



Pro Lys Ala Thr Lys Glu Gln Leu Lys Ala Val Met Asp Asp Phe Ala 
                565                 570                 575     

Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe 
            580                 585                 590         

Ala Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gln Ala Ala Leu Gly 
        595                 600                 605             

Leu 
    

<210>  8
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRL1

<400>  8

Gln Ala Ser Glu Asp Ile Tyr Thr Asn Leu Ala 
1               5                   10      

<210>  9
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRL2

<400>  9

Trp Ala Ser Thr Leu Ala Ser 
1               5           

<210>  10
<211>  14
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  11041 CDRL3

<400>  10

Gln Ala Ser Val Tyr Gly Asn Ala Ala Asp Ser Arg Tyr Thr 
1               5                   10                  

<210>  11
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRH1

<400>  11

Gly Phe Ser Leu Ser Ser Tyr Ala Met Ile 
1               5                   10  

<210>  12
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRH2

<400>  12

Ile Ile Asp Ile Glu Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys Gly 
1               5                   10                  15      

<210>  13
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRH3

<400>  13

Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro 
1               5                   10      



<210>  14
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gL13 V‐region

<400>  14

Ala Val Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Ser Val Tyr Gly Asn Ala 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  15
<211>  342
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  11041gL13 V‐region

<400>  15
gccgtccaac tgactcagtc cccgagctca ctttccgcga gcgtgggaga tcgcgtgacc       60



attacgtgcc aggcctcgga ggacatctac accaacctcg cctggtatca acagaagcct      120

ggcaaagctc ccaagctgtt gatctactgg gcctccactc tggcctccgg agtgccttcg      180

cggttctccg gttctggatc aggcaccgac ttcaccctga caatcagcag cctccagccg      240

gaagattttg ccacttacta ctgccaagca tccgtctacg ggaacgcagc ggactccaga      300

tataccttcg gcgggggaac caaagtggag attaagcgta cg                         342

<210>  16
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gH14 V‐region

<400>  16

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Glu Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 



        115                 

<210>  17
<211>  357
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  11041gH14 V‐region

<400>  17
gaggtgcagc tcgtggaaag cggaggagga ctggtgcagc caggagggtc cttgcggctt       60

agctgtgccg tgtccggctt ctccctgtcc tcctacgcca tgatctgggt ccgccaagct      120

cctgggaagg gcctcgaatg gattggtatt atcgacatcg agggatcaac ctactacgcc      180

tcgtgggcca agggacggtt caccatctcg cgggacaact ccaagaacac tgtgtatctg      240

cagatgaaca gcctgagggc agaagatacc gccgtgtact actgcgcgag agatcgcttc      300

gtgggcgtgg acatctttga cccgtggggt caaggcaccc tggtcactgt ctcgagc         357

<210>  18
<211>  219
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Light chain (VL‐CL) 11041gL13

<400>  18

Ala Val Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  



Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Ser Val Tyr Gly Asn Ala 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 
        115                 120                 125             

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 
    130                 135                 140                 

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln 
145                 150                 155                 160 

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser 
                165                 170                 175     

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 
            180                 185                 190         

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser 
        195                 200                 205             

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
    210                 215                 

<210>  19
<211>  657
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Light chain (VL‐CL) 11041gL13

<400>  19



gccgtccaac tgactcagtc cccgagctca ctttccgcga gcgtgggaga tcgcgtgacc       60

attacgtgcc aggcctcgga ggacatctac accaacctcg cctggtatca acagaagcct      120

ggcaaagctc ccaagctgtt gatctactgg gcctccactc tggcctccgg agtgccttcg      180

cggttctccg gttctggatc aggcaccgac ttcaccctga caatcagcag cctccagccg      240

gaagattttg ccacttacta ctgccaagca tccgtctacg ggaacgcagc ggactccaga      300

tataccttcg gcgggggaac caaagtggag attaagcgta cggtggccgc tccctccgtg      360

ttcatcttcc caccctccga cgagcagctg aagtccggca ccgcctccgt cgtgtgcctg      420

ctgaacaact tctacccccg cgaggccaag gtgcagtgga aggtggacaa cgccctgcag      480

tccggcaact cccaggaatc cgtcaccgag caggactcca aggacagcac ctactccctg      540

tcctccaccc tgaccctgtc caaggccgac tacgagaagc acaaggtgta cgcctgcgaa      600

gtgacccacc agggcctgtc cagccccgtg accaagtcct tcaaccgggg cgagtgc         657

<210>  20
<211>  222
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Heavy chain (VH‐CH1) 11041gH14

<400>  20

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Glu Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu 



65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
        115                 120                 125             

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
    130                 135                 140                 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
145                 150                 155                 160 

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
                165                 170                 175     

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
            180                 185                 190         

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
        195                 200                 205             

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220         

<210>  21
<211>  666
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Heavy chain (VH‐CH1) 11041gH14

<400>  21
gaggtgcagc tcgtggaaag cggaggagga ctggtgcagc caggagggtc cttgcggctt       60



agctgtgccg tgtccggctt ctccctgtcc tcctacgcca tgatctgggt ccgccaagct      120

cctgggaagg gcctcgaatg gattggtatt atcgacatcg agggatcaac ctactacgcc      180

tcgtgggcca agggacggtt caccatctcg cgggacaact ccaagaacac tgtgtatctg      240

cagatgaaca gcctgagggc agaagatacc gccgtgtact actgcgcgag agatcgcttc      300

gtgggcgtgg acatctttga cccgtggggt caaggcaccc tggtcactgt ctcgagcgcg      360

tccacaaagg gcccatcggt cttccccctg gcaccctcct ccaagagcac ctctgggggc      420

acagcggccc tgggctgcct ggtcaaggac tacttccccg aaccagtgac ggtgtcgtgg      480

aactcaggtg ccctgaccag cggcgttcac accttcccgg ctgtcctaca gtcttcagga      540

ctctactccc tgagcagcgt ggtgaccgtg ccctccagca gcttgggcac ccagacctac      600

atctgcaacg tgaatcacaa gcccagcaac accaaggtcg ataagaaagt tgagcccaaa      660

tcttgt                                                                 666

<210>  22
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  650 CDRL1

<400>  22

Lys Ala Ser Gln Asn Ile Asn Glu Asn Leu Asp 
1               5                   10      

<210>  23
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  650 CDRL2

<400>  23

Tyr Thr Asp Ile Leu Gln Thr 
1               5           



<210>  24
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  650 CDRL3

<400>  24

Tyr Gln Tyr Tyr Ser Gly Tyr Thr 
1               5               

<210>  25
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  650 CDRH1

<400>  25

Gly Tyr Ser Phe Thr Ser Tyr Tyr Ile His 
1               5                   10  

<210>  26
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  650 CDRH2

<400>  26

Arg Ile Gly Pro Gly Ser Gly Asp Ile Asn Tyr Asn Glu Lys Phe Lys 
1               5                   10                  15      

Gly 
    

<210>  27
<211>  7
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  650 CDRH3

<400>  27

Phe His Tyr Asp Gly Ala Asp 
1               5           

<210>  28
<211>  106
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  650 gL8 V‐region (unmutated*)

<400>  28

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Ile Asn Glu Asn 
            20                  25                  30          

Leu Asp Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Tyr Thr Asp Ile Leu Gln Thr Gly Ile Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Tyr Gln Tyr Tyr Ser Gly Tyr Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210>  29



<211>  116
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  650 gH9 V‐region (unmutated*)

<400>  29

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Arg Ile Gly Pro Gly Ser Gly Asp Ile Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Gly Arg Ala Thr Phe Thr Val Asp Lys Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Phe His Tyr Asp Gly Ala Asp Trp Gly Gln Gly Thr Leu Val 
            100                 105                 110         

Thr Val Ser Ser 
        115     

<210>  30
<211>  318
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  650 gL8 V‐region (unmutated*)

<400>  30



gacatccaga tgacccagtc cccctcctcc ctgtccgcct ccgtgggcga cagggtgacc       60

atcacctgca aggcctccca gaacatcaac gagaacctgg actggtacca gcagaagccc      120

ggcaaggccc ccaagctgct gatctactac accgacatcc tgcagaccgg catcccctcc      180

aggttctccg gctccggctc cggcaccgac tacaccctga ccatctcctc cctgcagccc      240

gaggacttcg ccacctacta ctgctaccag tactactccg gctacacctt cggccagggc      300

accaagctgg agatcaag                                                    318

<210>  31
<211>  348
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  650 gH9 V‐region (unmutated*)

<400>  31
gaggtgcagc tggtgcagtc cggcgccgag gtgaagaagc ccggctcctc cgtgaaggtg       60

tcctgcaagg cctccggcta ctccttcacc tcctactaca tccactgggt gaggcaggcc      120

cccggccagg gcctggagtg gatgggcagg atcggccccg gctccggcga catcaactac      180

aacgagaagt tcaagggcag ggccaccttc accgtggaca agtccacctc caccgcctac      240

atggagctgt cctccctgag gtccgaggac accgccgtgt actactgcgc caggttccac      300

tacgacggcg ccgactgggg ccagggcacc ctggtgaccg tgtcctcc                   348

<210>  32
<211>  106
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  650 gL8 V‐region (mutated**)

<400>  32

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Ile Asn Glu Asn 



            20                  25                  30          

Leu Asp Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Tyr Thr Asp Ile Leu Gln Thr Gly Ile Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Tyr Gln Tyr Tyr Ser Gly Tyr Thr 
                85                  90                  95      

Phe Gly Cys Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210>  33
<211>  116
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  650 gH9 V‐region (mutated**)

<400>  33

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Cys Leu Glu Trp Met 
        35                  40                  45              

Gly Arg Ile Gly Pro Gly Ser Gly Asp Ile Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Gly Arg Ala Thr Phe Thr Val Asp Lys Ser Thr Ser Thr Ala Tyr 



65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Phe His Tyr Asp Gly Ala Asp Trp Gly Gln Gly Thr Leu Val 
            100                 105                 110         

Thr Val Ser Ser 
        115     

<210>  34
<211>  318
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  650 gL8 V‐region (mutated**)

<400>  34
gacatccaga tgacccagtc cccctcctcc ctgtccgcct ccgtgggcga cagggtgacc       60

atcacctgca aggcctccca gaacatcaac gagaacctgg actggtacca gcagaagccc      120

ggcaaggccc ccaagctgct gatctactac accgacatcc tgcagaccgg catcccctcc      180

aggttctccg gctccggctc cggcaccgac tacaccctga ccatctcctc cctgcagccc      240

gaggacttcg ccacctacta ctgctaccag tactactccg gctacacctt cggctgcggc      300

accaagctgg agatcaag                                                    318

<210>  35
<211>  348
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  650 gH9 V‐region (mutated**)

<400>  35
gaggtgcagc tggtgcagtc cggcgccgag gtgaagaagc ccggctcctc cgtgaaggtg       60

tcctgcaagg cctccggcta ctccttcacc tcctactaca tccactgggt gaggcaggcc      120



cccggccagt gcctggagtg gatgggcagg atcggccccg gctccggcga catcaactac      180

aacgagaagt tcaagggcag ggccaccttc accgtggaca agtccacctc caccgcctac      240

atggagctgt cctccctgag gtccgaggac accgccgtgt actactgcgc caggttccac      300

tacgacggcg ccgactgggg ccagggcacc ctggtgaccg tgtcctcc                   348

<210>  36
<211>  242
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  650 scFv (VH/VL) gH9gL8 (unmutated*)

<400>  36

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Arg Ile Gly Pro Gly Ser Gly Asp Ile Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Gly Arg Ala Thr Phe Thr Val Asp Lys Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Phe His Tyr Asp Gly Ala Asp Trp Gly Gln Gly Thr Leu Val 
            100                 105                 110         

Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly 
        115                 120                 125             



Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro 
    130                 135                 140                 

Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Lys 
145                 150                 155                 160 

Ala Ser Gln Asn Ile Asn Glu Asn Leu Asp Trp Tyr Gln Gln Lys Pro 
                165                 170                 175     

Gly Lys Ala Pro Lys Leu Leu Ile Tyr Tyr Thr Asp Ile Leu Gln Thr 
            180                 185                 190         

Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr 
        195                 200                 205             

Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys 
    210                 215                 220                 

Tyr Gln Tyr Tyr Ser Gly Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu 
225                 230                 235                 240 

Ile Lys 
        

<210>  37
<211>  726
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  650 scFv (VH/VL) gH9gL8 (unmutated*)

<400>  37
gaggtgcagc tggtgcagtc cggcgccgag gtgaagaagc ccggctcctc cgtgaaggtg       60

tcctgcaagg cctccggcta ctccttcacc tcctactaca tccactgggt gaggcaggcc      120

cccggccagg gcctggagtg gatgggcagg atcggccccg gctccggcga catcaactac      180

aacgagaagt tcaagggcag ggccaccttc accgtggaca agtccacctc caccgcctac      240



atggagctgt cctccctgag gtccgaggac accgccgtgt actactgcgc caggttccac      300

tacgacggcg ccgactgggg ccagggcacc ctggtgaccg tgtcctccgg aggtggcggt      360

tctggcggtg gcggttccgg tggcggtgga tcgggaggtg gcggttctga catccagatg      420

acccagtccc cctcctccct gtccgcctcc gtgggcgaca gggtgaccat cacctgcaag      480

gcctcccaga acatcaacga gaacctggac tggtaccagc agaagcccgg caaggccccc      540

aagctgctga tctactacac cgacatcctg cagaccggca tcccctccag gttctccggc      600

tccggctccg gcaccgacta caccctgacc atctcctccc tgcagcccga ggacttcgcc      660

acctactact gctaccagta ctactccggc tacaccttcg gccagggcac caagctggag      720

atcaag                                                                 726

<210>  38
<211>  242
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  650 dsscFv (VH/VL) gH9gL8 (mutated**)

<400>  38

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Cys Leu Glu Trp Met 
        35                  40                  45              

Gly Arg Ile Gly Pro Gly Ser Gly Asp Ile Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Gly Arg Ala Thr Phe Thr Val Asp Lys Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 



                85                  90                  95      

Ala Arg Phe His Tyr Asp Gly Ala Asp Trp Gly Gln Gly Thr Leu Val 
            100                 105                 110         

Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly 
        115                 120                 125             

Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro 
    130                 135                 140                 

Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Lys 
145                 150                 155                 160 

Ala Ser Gln Asn Ile Asn Glu Asn Leu Asp Trp Tyr Gln Gln Lys Pro 
                165                 170                 175     

Gly Lys Ala Pro Lys Leu Leu Ile Tyr Tyr Thr Asp Ile Leu Gln Thr 
            180                 185                 190         

Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr 
        195                 200                 205             

Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys 
    210                 215                 220                 

Tyr Gln Tyr Tyr Ser Gly Tyr Thr Phe Gly Cys Gly Thr Lys Leu Glu 
225                 230                 235                 240 

Ile Lys 
        

<210>  39
<211>  726
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  650 dsscFv (VH/VL) gH9gL8 (mutated**)



<400>  39
gaggtgcagc tggtgcagtc cggcgccgag gtgaagaagc ccggctcctc cgtgaaggtg       60

tcctgcaagg cctccggcta ctccttcacc tcctactaca tccactgggt gaggcaggcc      120

cccggccagt gcctggagtg gatgggcagg atcggccccg gctccggcga catcaactac      180

aacgagaagt tcaagggcag ggccaccttc accgtggaca agtccacctc caccgcctac      240

atggagctgt cctccctgag gtccgaggac accgccgtgt actactgcgc caggttccac      300

tacgacggcg ccgactgggg ccagggcacc ctggtgaccg tgtcctccgg aggtggcggt      360

tctggcggtg gcggttccgg tggcggtgga tcgggaggtg gcggttctga catccagatg      420

acccagtccc cctcctccct gtccgcctcc gtgggcgaca gggtgaccat cacctgcaag      480

gcctcccaga acatcaacga gaacctggac tggtaccagc agaagcccgg caaggccccc      540

aagctgctga tctactacac cgacatcctg cagaccggca tcccctccag gttctccggc      600

tccggctccg gcaccgacta caccctgacc atctcctccc tgcagcccga ggacttcgcc      660

acctactact gctaccagta ctactccggc tacaccttcg gctgcggcac caagctggag      720

atcaag                                                                 726

<210>  40
<211>  12
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 CDRL1

<400>  40

Gln Ser Ser Pro Ser Val Trp Ser Asn Phe Leu Ser 
1               5                   10          

<210>  41
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 CDRL2



<400>  41

Glu Ala Ser Lys Leu Thr Ser 
1               5           

<210>  42
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 CDRL3

<400>  42

Gly Gly Gly Tyr Ser Ser Ile Ser Asp Thr Thr 
1               5                   10      

<210>  43
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 CDRH1

<400>  43

Gly Ile Asp Leu Ser Asn Tyr Ala Ile Asn 
1               5                   10  

<210>  44
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 CDRH2

<400>  44

Ile Ile Trp Ala Ser Gly Thr Thr Phe Tyr Ala Thr Trp Ala Lys Gly 
1               5                   10                  15      

<210>  45



<211>  13
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 CDRH3

<400>  45

Thr Val Pro Gly Tyr Ser Thr Ala Pro Tyr Phe Asp Leu 
1               5                   10              

<210>  46
<211>  110
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 VL‐region (unmutated*)

<400>  46

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ser Ser Pro Ser Val Trp Ser Asn 
            20                  25                  30          

Phe Leu Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu 
        35                  40                  45              

Ile Tyr Glu Ala Ser Lys Leu Thr Ser Gly Val Pro Ser Arg Phe Ser 
    50                  55                  60                  

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln 
65                  70                  75                  80  

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gly Gly Gly Tyr Ser Ser Ile 
                85                  90                  95      

Ser Asp Thr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110 



<210>  47
<211>  121
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 VH‐region (unmutated*)

<400>  47

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Ile Asp Leu Ser Asn Tyr 
            20                  25                  30          

Ala Ile Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Trp Ala Ser Gly Thr Thr Phe Tyr Ala Thr Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Thr Val Pro Gly Tyr Ser Thr Ala Pro Tyr Phe Asp Leu Trp Gly 
            100                 105                 110         

Gln Gly Thr Leu Val Thr Val Ser Ser 
        115                 120     

<210>  48
<211>  330
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  645 VL‐region (unmutated*)



<400>  48
gacatacaaa tgactcagtc tccttcatcg gtatccgcgt ccgttggcga tagggtgact       60

attacatgtc aaagctctcc tagcgtctgg agcaattttc tatcctggta tcaacagaaa      120

ccggggaagg ctccaaaact tctgatttat gaagcctcga aactcaccag tggagttccg      180

tcaagattca gtggctctgg atcagggaca gacttcacgt tgacaatcag ttcgctgcaa      240

ccagaggact ttgcgaccta ctattgtggt ggaggttaca gtagcataag tgatacgaca      300

tttgggggcg gtactaaggt ggaaatcaaa                                       330

<210>  49
<211>  363
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  645 VH‐region (unmutated*)

<400>  49
gaggttcaac tgcttgagtc tggaggaggc ctagtccagc ctggagggag cctgcgtctc       60

tcttgtgcag taagcggcat cgacctgagc aattacgcca tcaactgggt gagacaagct      120

ccggggaagg gtttagaatg gatcggtata atatgggcca gtgggacgac cttttatgct      180

acatgggcga aaggaaggtt tacaattagc cgggacaata gcaaaaacac cgtgtatctc      240

caaatgaact ccttgcgagc agaggacacg gcggtgtact attgtgctcg cactgtccca      300

ggttatagca ctgcacccta cttcgatctg tggggacaag ggaccctggt gactgtttca      360

agt                                                                    363

<210>  50
<211>  110
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 VL‐region (mutated**)

<400>  50

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly 



1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ser Ser Pro Ser Val Trp Ser Asn 
            20                  25                  30          

Phe Leu Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu 
        35                  40                  45              

Ile Tyr Glu Ala Ser Lys Leu Thr Ser Gly Val Pro Ser Arg Phe Ser 
    50                  55                  60                  

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln 
65                  70                  75                  80  

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gly Gly Gly Tyr Ser Ser Ile 
                85                  90                  95      

Ser Asp Thr Thr Phe Gly Cys Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110 

<210>  51
<211>  121
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 VH‐region (mutated**)

<400>  51

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Ile Asp Leu Ser Asn Tyr 
            20                  25                  30          

Ala Ile Asn Trp Val Arg Gln Ala Pro Gly Lys Cys Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Trp Ala Ser Gly Thr Thr Phe Tyr Ala Thr Trp Ala Lys 



    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Thr Val Pro Gly Tyr Ser Thr Ala Pro Tyr Phe Asp Leu Trp Gly 
            100                 105                 110         

Gln Gly Thr Leu Val Thr Val Ser Ser 
        115                 120     

<210>  52
<211>  330
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  645 VL‐region (mutated**)

<400>  52
gacatacaaa tgactcagtc tccttcatcg gtatccgcgt ccgttggcga tagggtgact       60

attacatgtc aaagctctcc tagcgtctgg agcaattttc tatcctggta tcaacagaaa      120

ccggggaagg ctccaaaact tctgatttat gaagcctcga aactcaccag tggagttccg      180

tcaagattca gtggctctgg atcagggaca gacttcacgt tgacaatcag ttcgctgcaa      240

ccagaggact ttgcgaccta ctattgtggt ggaggttaca gtagcataag tgatacgaca      300

tttgggtgcg gtactaaggt ggaaatcaaa                                       330

<210>  53
<211>  363
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  645 VH‐region (mutated**)

<400>  53



gaggttcaac tgcttgagtc tggaggaggc ctagtccagc ctggagggag cctgcgtctc       60

tcttgtgcag taagcggcat cgacctgagc aattacgcca tcaactgggt gagacaagct      120

ccggggaagt gtttagaatg gatcggtata atatgggcca gtgggacgac cttttatgct      180

acatgggcga aaggaaggtt tacaattagc cgggacaata gcaaaaacac cgtgtatctc      240

caaatgaact ccttgcgagc agaggacacg gcggtgtact attgtgctcg cactgtccca      300

ggttatagca ctgcacccta cttcgatctg tggggacaag ggaccctggt gactgtttca      360

agt                                                                    363

<210>  54
<211>  251
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 scFv (VH/VL) (unmutated*)

<400>  54

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Ile Asp Leu Ser Asn Tyr 
            20                  25                  30          

Ala Ile Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Trp Ala Ser Gly Thr Thr Phe Tyr Ala Thr Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Thr Val Pro Gly Tyr Ser Thr Ala Pro Tyr Phe Asp Leu Trp Gly 



            100                 105                 110         

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly 
        115                 120                 125             

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln 
    130                 135                 140                 

Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly Asp Arg Val 
145                 150                 155                 160 

Thr Ile Thr Cys Gln Ser Ser Pro Ser Val Trp Ser Asn Phe Leu Ser 
                165                 170                 175     

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Glu 
            180                 185                 190         

Ala Ser Lys Leu Thr Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly 
        195                 200                 205             

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp 
    210                 215                 220                 

Phe Ala Thr Tyr Tyr Cys Gly Gly Gly Tyr Ser Ser Ile Ser Asp Thr 
225                 230                 235                 240 

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
                245                 250     

<210>  55
<211>  753
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  645 scFv (VH/VL) (unmutated*)

<400>  55
gaggttcaac tgcttgagtc tggaggaggc ctagtccagc ctggagggag cctgcgtctc       60



tcttgtgcag taagcggcat cgacctgagc aattacgcca tcaactgggt gagacaagct      120

ccggggaagg gtttagaatg gatcggtata atatgggcca gtgggacgac cttttatgct      180

acatgggcga aaggaaggtt tacaattagc cgggacaata gcaaaaacac cgtgtatctc      240

caaatgaact ccttgcgagc agaggacacg gcggtgtact attgtgctcg cactgtccca      300

ggttatagca ctgcacccta cttcgatctg tggggacaag ggaccctggt gactgtttca      360

agtggaggtg gcggttctgg cggtggcggt tccggtggcg gtggatcggg aggtggcggt      420

tctgacatac aaatgactca gtctccttca tcggtatccg cgtccgttgg cgatagggtg      480

actattacat gtcaaagctc tcctagcgtc tggagcaatt ttctatcctg gtatcaacag      540

aaaccgggga aggctccaaa acttctgatt tatgaagcct cgaaactcac cagtggagtt      600

ccgtcaagat tcagtggctc tggatcaggg acagacttca cgttgacaat cagttcgctg      660

caaccagagg actttgcgac ctactattgt ggtggaggtt acagtagcat aagtgatacg      720

acatttgggg gcggtactaa ggtggaaatc aaa                                   753

<210>  56
<211>  251
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  645 dsscFv (VH/VL) (mutated**)

<400>  56

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Ile Asp Leu Ser Asn Tyr 
            20                  25                  30          

Ala Ile Asn Trp Val Arg Gln Ala Pro Gly Lys Cys Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Trp Ala Ser Gly Thr Thr Phe Tyr Ala Thr Trp Ala Lys 
    50                  55                  60                  



Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Thr Val Pro Gly Tyr Ser Thr Ala Pro Tyr Phe Asp Leu Trp Gly 
            100                 105                 110         

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly 
        115                 120                 125             

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln 
    130                 135                 140                 

Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly Asp Arg Val 
145                 150                 155                 160 

Thr Ile Thr Cys Gln Ser Ser Pro Ser Val Trp Ser Asn Phe Leu Ser 
                165                 170                 175     

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Glu 
            180                 185                 190         

Ala Ser Lys Leu Thr Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly 
        195                 200                 205             

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp 
    210                 215                 220                 

Phe Ala Thr Tyr Tyr Cys Gly Gly Gly Tyr Ser Ser Ile Ser Asp Thr 
225                 230                 235                 240 

Thr Phe Gly Cys Gly Thr Lys Val Glu Ile Lys 
                245                 250     

<210>  57



<211>  753
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  645 dsscFv (VH/VL) (mutated**)

<400>  57
gaggttcaac tgcttgagtc tggaggaggc ctagtccagc ctggagggag cctgcgtctc       60

tcttgtgcag taagcggcat cgacctgagc aattacgcca tcaactgggt gagacaagct      120

ccggggaagt gtttagaatg gatcggtata atatgggcca gtgggacgac cttttatgct      180

acatgggcga aaggaaggtt tacaattagc cgggacaata gcaaaaacac cgtgtatctc      240

caaatgaact ccttgcgagc agaggacacg gcggtgtact attgtgctcg cactgtccca      300

ggttatagca ctgcacccta cttcgatctg tggggacaag ggaccctggt gactgtttca      360

agtggaggtg gcggttctgg cggtggcggt tccggtggcg gtggatcggg aggtggcggt      420

tctgacatac aaatgactca gtctccttca tcggtatccg cgtccgttgg cgatagggtg      480

actattacat gtcaaagctc tcctagcgtc tggagcaatt ttctatcctg gtatcaacag      540

aaaccgggga aggctccaaa acttctgatt tatgaagcct cgaaactcac cagtggagtt      600

ccgtcaagat tcagtggctc tggatcaggg acagacttca cgttgacaat cagttcgctg      660

caaccagagg actttgcgac ctactattgt ggtggaggtt acagtagcat aagtgatacg      720

acatttgggt gcggtactaa ggtggaaatc aaa                                   753

<210>  58
<211>  486
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gH14 HC‐ 645 (VH/VL) scFv (unmutated*)

<400>  58

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 



            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Glu Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
        115                 120                 125             

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
    130                 135                 140                 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
145                 150                 155                 160 

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
                165                 170                 175     

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
            180                 185                 190         

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
        195                 200                 205             

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Ser Gly 
    210                 215                 220                 



Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Leu Glu Ser 
225                 230                 235                 240 

Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala 
                245                 250                 255     

Val Ser Gly Ile Asp Leu Ser Asn Tyr Ala Ile Asn Trp Val Arg Gln 
            260                 265                 270         

Ala Pro Gly Lys Gly Leu Glu Trp Ile Gly Ile Ile Trp Ala Ser Gly 
        275                 280                 285             

Thr Thr Phe Tyr Ala Thr Trp Ala Lys Gly Arg Phe Thr Ile Ser Arg 
    290                 295                 300                 

Asp Asn Ser Lys Asn Thr Val Tyr Leu Gln Met Asn Ser Leu Arg Ala 
305                 310                 315                 320 

Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Thr Val Pro Gly Tyr Ser 
                325                 330                 335     

Thr Ala Pro Tyr Phe Asp Leu Trp Gly Gln Gly Thr Leu Val Thr Val 
            340                 345                 350         

Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly 
        355                 360                 365             

Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser 
    370                 375                 380                 

Val Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Gln Ser Ser 
385                 390                 395                 400 

Pro Ser Val Trp Ser Asn Phe Leu Ser Trp Tyr Gln Gln Lys Pro Gly 
                405                 410                 415     

Lys Ala Pro Lys Leu Leu Ile Tyr Glu Ala Ser Lys Leu Thr Ser Gly 



            420                 425                 430         

Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
        435                 440                 445             

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gly 
    450                 455                 460                 

Gly Gly Tyr Ser Ser Ile Ser Asp Thr Thr Phe Gly Gly Gly Thr Lys 
465                 470                 475                 480 

Val Glu Ile Lys Arg Thr 
                485     

<210>  59
<211>  1458
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  11041gH14 HC‐ 645 (VH/VL) scFv (unmutated*)

<400>  59
gaggtgcagc tcgtggaaag cggaggagga ctggtgcagc caggagggtc cttgcggctt       60

agctgtgccg tgtccggctt ctccctgtcc tcctacgcca tgatctgggt ccgccaagct      120

cctgggaagg gcctcgaatg gattggtatt atcgacatcg agggatcaac ctactacgcc      180

tcgtgggcca agggacggtt caccatctcg cgggacaact ccaagaacac tgtgtatctg      240

cagatgaaca gcctgagggc agaagatacc gccgtgtact actgcgcgag agatcgcttc      300

gtgggcgtgg acatctttga cccgtggggt caaggcaccc tggtcactgt ctcgagcgcg      360

tccacaaagg gcccatcggt cttccccctg gcaccctcct ccaagagcac ctctgggggc      420

acagcggccc tgggctgcct ggtcaaggac tacttccccg aaccagtgac ggtgtcgtgg      480

aactcaggtg ccctgaccag cggcgttcac accttcccgg ctgtcctaca gtcttcagga      540

ctctactccc tgagcagcgt ggtgaccgtg ccctccagca gcttgggcac ccagacctac      600

atctgcaacg tgaatcacaa gcccagcaac accaaggtcg ataagaaagt tgagcccaaa      660



tcttgtagcg gtggcggtgg ctccggaggt ggcggttcag aggttcaact gcttgagtct      720

ggaggaggcc tagtccagcc tggagggagc ctgcgtctct cttgtgcagt aagcggcatc      780

gacctgagca attacgccat caactgggtg agacaagctc cggggaaggg tttagaatgg      840

atcggtataa tatgggccag tgggacgacc ttttatgcta catgggcgaa aggaaggttt      900

acaattagcc gggacaatag caaaaacacc gtgtatctcc aaatgaactc cttgcgagca      960

gaggacacgg cggtgtacta ttgtgctcgc actgtcccag gttatagcac tgcaccctac     1020

ttcgatctgt ggggacaagg gaccctggtg actgtttcaa gtggaggtgg cggttctggc     1080

ggtggcggtt ccggtggcgg tggatcggga ggtggcggtt ctgacataca aatgactcag     1140

tctccttcat cggtatccgc gtccgttggc gatagggtga ctattacatg tcaaagctct     1200

cctagcgtct ggagcaattt tctatcctgg tatcaacaga aaccggggaa ggctccaaaa     1260

cttctgattt atgaagcctc gaaactcacc agtggagttc cgtcaagatt cagtggctct     1320

ggatcaggga cagacttcac gttgacaatc agttcgctgc aaccagagga ctttgcgacc     1380

tactattgtg gtggaggtta cagtagcata agtgatacga catttggggg cggtactaag     1440

gtggaaatca aacgtacc                                                   1458

<210>  60
<211>  486
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gH14 HC‐ 645 (VH/VL) dsscFv (mutated**)

<400>  60

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              



Gly Ile Ile Asp Ile Glu Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
        115                 120                 125             

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
    130                 135                 140                 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
145                 150                 155                 160 

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
                165                 170                 175     

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
            180                 185                 190         

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
        195                 200                 205             

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Ser Gly 
    210                 215                 220                 

Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Leu Glu Ser 
225                 230                 235                 240 

Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala 



                245                 250                 255     

Val Ser Gly Ile Asp Leu Ser Asn Tyr Ala Ile Asn Trp Val Arg Gln 
            260                 265                 270         

Ala Pro Gly Lys Cys Leu Glu Trp Ile Gly Ile Ile Trp Ala Ser Gly 
        275                 280                 285             

Thr Thr Phe Tyr Ala Thr Trp Ala Lys Gly Arg Phe Thr Ile Ser Arg 
    290                 295                 300                 

Asp Asn Ser Lys Asn Thr Val Tyr Leu Gln Met Asn Ser Leu Arg Ala 
305                 310                 315                 320 

Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Thr Val Pro Gly Tyr Ser 
                325                 330                 335     

Thr Ala Pro Tyr Phe Asp Leu Trp Gly Gln Gly Thr Leu Val Thr Val 
            340                 345                 350         

Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly 
        355                 360                 365             

Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser 
    370                 375                 380                 

Val Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Gln Ser Ser 
385                 390                 395                 400 

Pro Ser Val Trp Ser Asn Phe Leu Ser Trp Tyr Gln Gln Lys Pro Gly 
                405                 410                 415     

Lys Ala Pro Lys Leu Leu Ile Tyr Glu Ala Ser Lys Leu Thr Ser Gly 
            420                 425                 430         

Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
        435                 440                 445             



Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gly 
    450                 455                 460                 

Gly Gly Tyr Ser Ser Ile Ser Asp Thr Thr Phe Gly Cys Gly Thr Lys 
465                 470                 475                 480 

Val Glu Ile Lys Arg Thr 
                485     

<210>  61
<211>  1458
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  11041gH14 HC‐ 645 (VH/VL) dsscFv (mutated**)

<400>  61
gaggtgcagc tcgtggaaag cggaggagga ctggtgcagc caggagggtc cttgcggctt       60

agctgtgccg tgtccggctt ctccctgtcc tcctacgcca tgatctgggt ccgccaagct      120

cctgggaagg gcctcgaatg gattggtatt atcgacatcg agggatcaac ctactacgcc      180

tcgtgggcca agggacggtt caccatctcg cgggacaact ccaagaacac tgtgtatctg      240

cagatgaaca gcctgagggc agaagatacc gccgtgtact actgcgcgag agatcgcttc      300

gtgggcgtgg acatctttga cccgtggggt caaggcaccc tggtcactgt ctcgagcgcg      360

tccacaaagg gcccatcggt cttccccctg gcaccctcct ccaagagcac ctctgggggc      420

acagcggccc tgggctgcct ggtcaaggac tacttccccg aaccagtgac ggtgtcgtgg      480

aactcaggtg ccctgaccag cggcgttcac accttcccgg ctgtcctaca gtcttcagga      540

ctctactccc tgagcagcgt ggtgaccgtg ccctccagca gcttgggcac ccagacctac      600

atctgcaacg tgaatcacaa gcccagcaac accaaggtcg ataagaaagt tgagcccaaa      660

tcttgtagcg gtggcggtgg ctccggaggt ggcggttcag aggttcaact gcttgagtct      720

ggaggaggcc tagtccagcc tggagggagc ctgcgtctct cttgtgcagt aagcggcatc      780

gacctgagca attacgccat caactgggtg agacaagctc cggggaagtg tttagaatgg      840



atcggtataa tatgggccag tgggacgacc ttttatgcta catgggcgaa aggaaggttt      900

acaattagcc gggacaatag caaaaacacc gtgtatctcc aaatgaactc cttgcgagca      960

gaggacacgg cggtgtacta ttgtgctcgc actgtcccag gttatagcac tgcaccctac     1020

ttcgatctgt ggggacaagg gaccctggtg actgtttcaa gtggaggtgg cggttctggc     1080

ggtggcggtt ccggtggcgg tggatcggga ggtggcggtt ctgacataca aatgactcag     1140

tctccttcat cggtatccgc gtccgttggc gatagggtga ctattacatg tcaaagctct     1200

cctagcgtct ggagcaattt tctatcctgg tatcaacaga aaccggggaa ggctccaaaa     1260

cttctgattt atgaagcctc gaaactcacc agtggagttc cgtcaagatt cagtggctct     1320

ggatcaggga cagacttcac gttgacaatc agttcgctgc aaccagagga ctttgcgacc     1380

tactattgtg gtggaggtta cagtagcata agtgatacga catttgggtg cggtactaag     1440

gtggaaatca aacgtacc                                                   1458

<210>  62
<211>  474
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gL13 LC‐ 650 scFv (unmutated*)

<400>  62

Ala Val Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 



65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Ser Val Tyr Gly Asn Ala 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 
        115                 120                 125             

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 
    130                 135                 140                 

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln 
145                 150                 155                 160 

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser 
                165                 170                 175     

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 
            180                 185                 190         

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser 
        195                 200                 205             

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys Ser Gly Gly Gly Gly 
    210                 215                 220                 

Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Gln Ser Gly Ala Glu 
225                 230                 235                 240 

Val Lys Lys Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gly 
                245                 250                 255     

Tyr Ser Phe Thr Ser Tyr Tyr Ile His Trp Val Arg Gln Ala Pro Gly 
            260                 265                 270         



Gln Gly Leu Glu Trp Met Gly Arg Ile Gly Pro Gly Ser Gly Asp Ile 
        275                 280                 285             

Asn Tyr Asn Glu Lys Phe Lys Gly Arg Ala Thr Phe Thr Val Asp Lys 
    290                 295                 300                 

Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp 
305                 310                 315                 320 

Thr Ala Val Tyr Tyr Cys Ala Arg Phe His Tyr Asp Gly Ala Asp Trp 
                325                 330                 335     

Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly 
            340                 345                 350         

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile 
        355                 360                 365             

Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg 
    370                 375                 380                 

Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Ile Asn Glu Asn Leu Asp 
385                 390                 395                 400 

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Tyr 
                405                 410                 415     

Thr Asp Ile Leu Gln Thr Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly 
            420                 425                 430         

Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp 
        435                 440                 445             

Phe Ala Thr Tyr Tyr Cys Tyr Gln Tyr Tyr Ser Gly Tyr Thr Phe Gly 
    450                 455                 460                 

Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr 



465                 470                 

<210>  63
<211>  1422
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  11041gL13 LC‐ 650 scFv (unmutated*)

<400>  63
gccgtccaac tgactcagtc cccgagctca ctttccgcga gcgtgggaga tcgcgtgacc       60

attacgtgcc aggcctcgga ggacatctac accaacctcg cctggtatca acagaagcct      120

ggcaaagctc ccaagctgtt gatctactgg gcctccactc tggcctccgg agtgccttcg      180

cggttctccg gttctggatc aggcaccgac ttcaccctga caatcagcag cctccagccg      240

gaagattttg ccacttacta ctgccaagca tccgtctacg ggaacgcagc ggactccaga      300

tataccttcg gcgggggaac caaagtggag attaagcgta cggtggccgc tccctccgtg      360

ttcatcttcc caccctccga cgagcagctg aagtccggca ccgcctccgt cgtgtgcctg      420

ctgaacaact tctacccccg cgaggccaag gtgcagtgga aggtggacaa cgccctgcag      480

tccggcaact cccaggaatc cgtcaccgag caggactcca aggacagcac ctactccctg      540

tcctccaccc tgaccctgtc caaggccgac tacgagaagc acaaggtgta cgcctgcgaa      600

gtgacccacc agggcctgtc cagccccgtg accaagtcct tcaaccgggg cgagtgcagc      660

ggtggcggtg gctccggagg tggcggttca gaggtgcagc tggtgcagtc cggcgccgag      720

gtgaagaagc ccggctcctc cgtgaaggtg tcctgcaagg cctccggcta ctccttcacc      780

tcctactaca tccactgggt gaggcaggcc cccggccagg gcctggagtg gatgggcagg      840

atcggccccg gctccggcga catcaactac aacgagaagt tcaagggcag ggccaccttc      900

accgtggaca agtccacctc caccgcctac atggagctgt cctccctgag gtccgaggac      960

accgccgtgt actactgcgc caggttccac tacgacggcg ccgactgggg ccagggcacc     1020

ctggtgaccg tgtcctccgg aggtggcggt tctggcggtg gcggttccgg tggcggtgga     1080

tcgggaggtg gcggttctga catccagatg acccagtccc cctcctccct gtccgcctcc     1140



gtgggcgaca gggtgaccat cacctgcaag gcctcccaga acatcaacga gaacctggac     1200

tggtaccagc agaagcccgg caaggccccc aagctgctga tctactacac cgacatcctg     1260

cagaccggca tcccctccag gttctccggc tccggctccg gcaccgacta caccctgacc     1320

atctcctccc tgcagcccga ggacttcgcc acctactact gctaccagta ctactccggc     1380

tacaccttcg gccagggcac caagctggag atcaagcgta cc                        1422

<210>  64
<211>  474
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gL13 LC‐ 650 dsscFv (mutated**)

<400>  64

Ala Val Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Ser Val Tyr Gly Asn Ala 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 



        115                 120                 125             

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 
    130                 135                 140                 

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln 
145                 150                 155                 160 

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser 
                165                 170                 175     

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 
            180                 185                 190         

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser 
        195                 200                 205             

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys Ser Gly Gly Gly Gly 
    210                 215                 220                 

Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Gln Ser Gly Ala Glu 
225                 230                 235                 240 

Val Lys Lys Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gly 
                245                 250                 255     

Tyr Ser Phe Thr Ser Tyr Tyr Ile His Trp Val Arg Gln Ala Pro Gly 
            260                 265                 270         

Gln Cys Leu Glu Trp Met Gly Arg Ile Gly Pro Gly Ser Gly Asp Ile 
        275                 280                 285             

Asn Tyr Asn Glu Lys Phe Lys Gly Arg Ala Thr Phe Thr Val Asp Lys 
    290                 295                 300                 

Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp 
305                 310                 315                 320 



Thr Ala Val Tyr Tyr Cys Ala Arg Phe His Tyr Asp Gly Ala Asp Trp 
                325                 330                 335     

Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly 
            340                 345                 350         

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile 
        355                 360                 365             

Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg 
    370                 375                 380                 

Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Ile Asn Glu Asn Leu Asp 
385                 390                 395                 400 

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Tyr 
                405                 410                 415     

Thr Asp Ile Leu Gln Thr Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly 
            420                 425                 430         

Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp 
        435                 440                 445             

Phe Ala Thr Tyr Tyr Cys Tyr Gln Tyr Tyr Ser Gly Tyr Thr Phe Gly 
    450                 455                 460                 

Cys Gly Thr Lys Leu Glu Ile Lys Arg Thr 
465                 470                 

<210>  65
<211>  1422
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  11041gL13 LC‐ 650 dsscFv (mutated**)

<400>  65



gccgtccaac tgactcagtc cccgagctca ctttccgcga gcgtgggaga tcgcgtgacc       60

attacgtgcc aggcctcgga ggacatctac accaacctcg cctggtatca acagaagcct      120

ggcaaagctc ccaagctgtt gatctactgg gcctccactc tggcctccgg agtgccttcg      180

cggttctccg gttctggatc aggcaccgac ttcaccctga caatcagcag cctccagccg      240

gaagattttg ccacttacta ctgccaagca tccgtctacg ggaacgcagc ggactccaga      300

tataccttcg gcgggggaac caaagtggag attaagcgta cggtggccgc tccctccgtg      360

ttcatcttcc caccctccga cgagcagctg aagtccggca ccgcctccgt cgtgtgcctg      420

ctgaacaact tctacccccg cgaggccaag gtgcagtgga aggtggacaa cgccctgcag      480

tccggcaact cccaggaatc cgtcaccgag caggactcca aggacagcac ctactccctg      540

tcctccaccc tgaccctgtc caaggccgac tacgagaagc acaaggtgta cgcctgcgaa      600

gtgacccacc agggcctgtc cagccccgtg accaagtcct tcaaccgggg cgagtgcagc      660

ggtggcggtg gctccggagg tggcggttca gaggtgcagc tggtgcagtc cggcgccgag      720

gtgaagaagc ccggctcctc cgtgaaggtg tcctgcaagg cctccggcta ctccttcacc      780

tcctactaca tccactgggt gaggcaggcc cccggccagt gcctggagtg gatgggcagg      840

atcggccccg gctccggcga catcaactac aacgagaagt tcaagggcag ggccaccttc      900

accgtggaca agtccacctc caccgcctac atggagctgt cctccctgag gtccgaggac      960

accgccgtgt actactgcgc caggttccac tacgacggcg ccgactgggg ccagggcacc     1020

ctggtgaccg tgtcctccgg aggtggcggt tctggcggtg gcggttccgg tggcggtgga     1080

tcgggaggtg gcggttctga catccagatg acccagtccc cctcctccct gtccgcctcc     1140

gtgggcgaca gggtgaccat cacctgcaag gcctcccaga acatcaacga gaacctggac     1200

tggtaccagc agaagcccgg caaggccccc aagctgctga tctactacac cgacatcctg     1260

cagaccggca tcccctccag gttctccggc tccggctccg gcaccgacta caccctgacc     1320

atctcctccc tgcagcccga ggacttcgcc acctactact gctaccagta ctactccggc     1380

tacaccttcg gctgcggcac caagctggag atcaagcgta cc                        1422

<210>  66



<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Light chain linker between kappa constant region and 650 VH of 
       scFv/dssFv (Y)

<400>  66

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
1               5                   10      

<210>  67
<211>  20
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Light chain linker between VH and VL of 650 scFv/dsscFv

<400>  67

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
1               5                   10                  15      

Gly Gly Gly Ser 
            20  

<210>  68
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Heavy chain linker between CH1 constant region and 645 VH of 
       scFv/dssFv (X)

<400>  68

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
1               5                   10      

<210>  69
<211>  20
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  Heavy chain linker between VH and VL of 645 scFv/dsscFv

<400>  69

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 
1               5                   10                  15      

Gly Gly Gly Ser 
            20  

<210>  70
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070 CDRL1

<400>  70

Lys Ala Ser Lys Thr Ile Ser Lys Tyr Leu Ala 
1               5                   10      

<210>  71
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070 CDRL2

<400>  71

Ser Gly Ser Thr Leu Gln Ser 
1               5           

<210>  72
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070 CDRL3



<400>  72

Gln Gln His Asn Glu Tyr Pro Leu Thr 
1               5                   

<210>  73
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070 CDRH1

<400>  73

Gly Phe Ser Leu Thr Ser Tyr Ser Val His 
1               5                   10  

<210>  74
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070 CDRH2

<400>  74

Arg Met Trp Ser Asp Gly Asp Thr Ser Tyr Asn Thr Ala Phe Thr Ser 
1               5                   10                  15      

<210>  75
<211>  12
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070 CDRH3

<400>  75

Ser Leu Asp Phe Tyr Tyr Asp Thr Thr Leu Ala Phe 
1               5                   10          

<210>  76



<211>  107
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070gL7 V‐region

<400>  76

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Lys Thr Ile Ser Lys Tyr 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Asn Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Gly Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Asn Glu Tyr Pro Leu 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105         

<210>  77
<211>  321
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  11070gL7 V‐region

<400>  77
gacattcaga tgactcagtc gccttcgtcc gtgagcgcca gcgtcggaga cagagtgaca       60

atcacctgta aagcgtccaa gaccatctcc aagtacctgg cttggtatca gcagaaaccg      120



gggaaggcca acaagttgct tatctactcc ggttctactc tccaatcggg agtgccaagc      180

cggttttccg ggtccggatc aggcaccgac ttcaccctca ccatctcatc cctgcaaccg      240

gaggatttcg ccacgtacta ctgccagcag cacaacgaat accccctgac cttcggccaa      300

ggaactaagc tggaaattaa g                                                321

<210>  78
<211>  120
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070gH16 V‐region

<400>  78

Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln 
1               5                   10                  15      

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Ser Tyr 
            20                  25                  30          

Ser Val His Trp Val Arg Gln His Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Arg Met Trp Ser Asp Gly Asp Thr Ser Tyr Asn Thr Ala Phe Thr 
    50                  55                  60                  

Ser Arg Leu Thr Ile Ser Arg Asp Thr Ser Lys Asn Gln Val Ser Leu 
65                  70                  75                  80  

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Ser Leu Asp Phe Tyr Tyr Asp Thr Thr Leu Ala Phe Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser 
        115                 120 



<210>  79
<211>  360
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  11070gH16 V‐region

<400>  79
gaggtgcagc tgcaagaatc cggtcctggc ctcgtgaagc cgtcgcagac cttgagcctg       60

acctgtactg tgtccggatt cagcctcaca tcctactcgg tgcactgggt cagacagcat      120

cccggaaaag gcctggaatg gattgggagg atgtggtctg atggagacac ctcctacaac      180

acggcgttca ccagccggct gaccatctcc cgcgacacct ccaagaacca agtgtcgctt      240

aagctgtcct cagtcactgc cgccgatacc gcagtgtatt actgcgctcg gtcactggac      300

ttttactacg acaccaccct ggccttctgg ggacagggga ctactgtgac tgtctcgagc      360

<210>  80
<211>  214
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070gL7 Light chain

<400>  80

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Lys Thr Ile Ser Lys Tyr 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Asn Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Gly Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 



65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Asn Glu Tyr Pro Leu 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

Phe Asn Arg Gly Glu Cys 
    210                 

<210>  81
<211>  642
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  11070gL7 Light chain

<400>  81
gacattcaga tgactcagtc gccttcgtcc gtgagcgcca gcgtcggaga cagagtgaca       60



atcacctgta aagcgtccaa gaccatctcc aagtacctgg cttggtatca gcagaaaccg      120

gggaaggcca acaagttgct tatctactcc ggttctactc tccaatcggg agtgccaagc      180

cggttttccg ggtccggatc aggcaccgac ttcaccctca ccatctcatc cctgcaaccg      240

gaggatttcg ccacgtacta ctgccagcag cacaacgaat accccctgac cttcggccaa      300

ggaactaagc tggaaattaa gcgtacggtg gccgctccct ccgtgttcat cttcccaccc      360

tccgacgagc agctgaagtc cggcaccgcc tccgtcgtgt gcctgctgaa caacttctac      420

ccccgcgagg ccaaggtgca gtggaaggtg gacaacgccc tgcagtccgg caactcccag      480

gaatccgtca ccgagcagga ctccaaggac agcacctact ccctgtcctc caccctgacc      540

ctgtccaagg ccgactacga gaagcacaag gtgtacgcct gcgaagtgac ccaccagggc      600

ctgtccagcc ccgtgaccaa gtccttcaac cggggcgagt gc                         642

<210>  82
<211>  223
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070gH16 Fab Heavy chain

<400>  82

Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln 
1               5                   10                  15      

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Ser Tyr 
            20                  25                  30          

Ser Val His Trp Val Arg Gln His Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Arg Met Trp Ser Asp Gly Asp Thr Ser Tyr Asn Thr Ala Phe Thr 
    50                  55                  60                  

Ser Arg Leu Thr Ile Ser Arg Asp Thr Ser Lys Asn Gln Val Ser Leu 
65                  70                  75                  80  



Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Ser Leu Asp Phe Tyr Tyr Asp Thr Thr Leu Ala Phe Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
        115                 120                 125             

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
    130                 135                 140                 

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
145                 150                 155                 160 

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
                165                 170                 175     

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
            180                 185                 190         

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
        195                 200                 205             

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 
    210                 215                 220             

<210>  83
<211>  669
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  11070gH16 Fab Heavy chain

<400>  83
gaggtgcagc tgcaagaatc cggtcctggc ctcgtgaagc cgtcgcagac cttgagcctg       60

acctgtactg tgtccggatt cagcctcaca tcctactcgg tgcactgggt cagacagcat      120



cccggaaaag gcctggaatg gattgggagg atgtggtctg atggagacac ctcctacaac      180

acggcgttca ccagccggct gaccatctcc cgcgacacct ccaagaacca agtgtcgctt      240

aagctgtcct cagtcactgc cgccgatacc gcagtgtatt actgcgctcg gtcactggac      300

ttttactacg acaccaccct ggccttctgg ggacagggga ctactgtgac tgtctcgagc      360

gcgtccacaa agggcccatc ggtcttcccc ctggcaccct cctccaagag cacctctggg      420

ggcacagcgg ccctgggctg cctggtcaag gactacttcc ccgaaccagt gacggtgtcg      480

tggaactcag gtgccctgac cagcggcgtt cacaccttcc cggctgtcct acagtcttca      540

ggactctact ccctgagcag cgtggtgacc gtgccctcca gcagcttggg cacccagacc      600

tacatctgca acgtgaatca caagcccagc aacaccaagg tcgataagaa agttgagccc      660

aaatcttgt                                                              669

<210>  84
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRL3 (not mutated)

<400>  84

Gln Ala Cys Val Tyr Gly Asn Ser Ala Asp Ser Arg Tyr Thr 
1               5                   10                  

<210>  85
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRL3 C91S

<400>  85

Gln Ala Ser Val Tyr Gly Asn Ser Ala Asp Ser Arg Tyr Thr 
1               5                   10                  

<210>  86



<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRL3 C91V

<400>  86

Gln Ala Val Val Tyr Gly Asn Ser Ala Asp Ser Arg Tyr Thr 
1               5                   10                  

<210>  87
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRL3 S96A

<400>  87

Gln Ala Cys Val Tyr Gly Asn Ala Ala Asp Ser Arg Tyr Thr 
1               5                   10                  

<210>  88
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRL3 C91V S96A

<400>  88

Gln Ala Val Val Tyr Gly Asn Ala Ala Asp Ser Arg Tyr Thr 
1               5                   10                  

<210>  89
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRL3 N95D

<400>  89



Gln Ala Cys Val Tyr Gly Asp Ser Ala Asp Ser Arg Tyr Thr 
1               5                   10                  

<210>  90
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRL3 C91S N95D

<400>  90

Gln Ala Ser Val Tyr Gly Asp Ser Ala Asp Ser Arg Tyr Thr 
1               5                   10                  

<210>  91
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRL3 C91V N95D

<400>  91

Gln Ala Val Val Tyr Gly Asp Ser Ala Asp Ser Arg Tyr Thr 
1               5                   10                  

<210>  92
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRH2 (not mutated)

<400>  92

Ile Ile Asp Ile Asp Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys Gly 
1               5                   10                  15      

<210>  93
<211>  16
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  11041 CDRH2 G55A

<400>  93

Ile Ile Asp Ile Asp Ala Ser Thr Tyr Tyr Ala Ser Trp Ala Lys Gly 
1               5                   10                  15      

<210>  94
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 CDRH3 D107E

<400>  94

Asp Arg Phe Val Gly Val Asp Ile Phe Glu Pro 
1               5                   10      

<210>  95
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Rabbit 11041 VL‐region

<400>  95

Ala Val Val Leu Thr Gln Thr Ala Ser Pro Val Ser Ala Pro Val Gly 
1               5                   10                  15      

Gly Thr Val Thr Ile Lys Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Lys Gly 
    50                  55                  60                  



Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Asp Leu Glu Cys 
65                  70                  75                  80  

Ala Asp Ala Ala Thr Tyr Tyr Cys Gln Ala Cys Val Tyr Gly Asn Ser 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Glu Val Val Val Lys 
            100                 105                 110         

<210>  96
<211>  336
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Rabbit 11041 VL‐region

<400>  96
gccgtcgtgc tgacccagac tgcatccccc gtgtctgcac ctgtgggagg cacagtcacc       60

atcaagtgcc aggccagtga ggacatttac accaatttag cctggtatca acagaaacca      120

ggacagcctc ccaagctcct gatctactgg gcatccactc tggcatctgg ggtcccatcg      180

cggttcaaag gcagtggatc tgggacagag ttcactctca ccatcagcga cctggagtgt      240

gccgatgctg ccacttacta ctgtcaagcc tgtgtttatg gcaatagtgc tgatagtcgg      300

tatactttcg gcggagggac cgaggtggtg gtcaaa                                336

<210>  97
<211>  116
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Rabbit 11041 VH‐region

<400>  97

Gln Ser Val Glu Glu Ser Gly Gly Arg Leu Val Thr Pro Gly Thr Pro 
1               5                   10                  15      

Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser Tyr Ala 



            20                  25                  30          

Met Ile Trp Val Arg Gln Ala Pro Gly Glu Gly Leu Glu Trp Ile Gly 
        35                  40                  45              

Ile Ile Asp Ile Asp Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys Gly 
    50                  55                  60                  

Arg Phe Thr Ile Ser Arg Thr Ser Thr Thr Val Asp Leu Lys Ile Thr 
65                  70                  75                  80  

Ser Pro Thr Thr Gly Asp Thr Ala Thr Tyr Phe Cys Ala Arg Asp Arg 
                85                  90                  95      

Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Pro Gly Thr Leu Val 
            100                 105                 110         

Thr Val Ser Ser 
        115     

<210>  98
<211>  348
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Rabbit 11041 VH‐region

<400>  98
cagtcggtgg aggagtccgg gggtcgcctg gtcacgcctg ggacacccct gacactcacc       60

tgcaccgtct ctggattctc cctcagtagc tatgcaatga tctgggtccg ccaggctcca      120

ggggaggggc tggaatggat cggaatcatt gatattgatg ggagcacata ctacgcgagc      180

tgggcgaaag gccgattcac catctccaga acctcgacca cggtggatct gaaaatcacc      240

agtccgacaa ccggggacac ggccacctat ttctgtgcca gagatcgttt tgttggtgtt      300

gatatttttg atccctgggg cccaggcacc ctggtcaccg tctcgagc                   348

<210>  99



<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gL1 V‐region

<400>  99

Ala Val Val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Cys Val Tyr Gly Asn Ser 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  100
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gL1 C91S V‐region (gL2)

<400>  100

Ala Val Val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      



Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Ser Val Tyr Gly Asn Ser 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  101
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gL1 C91V V‐region (gL3)

<400>  101

Ala Val Val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  



Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Val Val Tyr Gly Asn Ser 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  102
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gL6 V‐region

<400>  102

Ala Val Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Cys Val Tyr Gly Asn Ser 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         



<210>  103
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gL7 V‐region

<400>  103

Ala Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Cys Val Tyr Gly Asn Ser 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  104
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gL1 N95D V‐region (gL8)

<400>  104

Ala Val Val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 



1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Cys Val Tyr Gly Asp Ser 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  105
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gL1 S96A V‐region (gL9)

<400>  105

Ala Val Val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 



    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Cys Val Tyr Gly Asn Ala 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  106
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gL1 C91S S96A V‐region (gL10)

<400>  106

Ala Val Val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Ser Val Tyr Gly Asn Ala 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 



            100                 105                 110         

<210>  107
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gL6 C91S V‐region (gL11)

<400>  107

Ala Val Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Ser Val Tyr Gly Asn Ser 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  108
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gL7 C91S V‐region (gL12)

<400>  108



Ala Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Ser Val Tyr Gly Asn Ser 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  109
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gL7 C91S S96A V‐region (gL14)

<400>  109

Ala Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              



Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Ser Val Tyr Gly Asn Ala 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  110
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gH1 V‐region

<400>  110

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Asp Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Ser Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      



Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 

<210>  111
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gH1 G55A V‐region (gH2)

<400>  111

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Asp Ala Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Ser Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 



<210>  112
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gH1 D54E V‐region (gH3)

<400>  112

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Glu Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Ser Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 

<210>  113
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gH1 D107E V‐region (gH4)



<400>  113

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Asp Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Ser Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Glu Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 

<210>  114
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gH5 V‐region

<400>  114

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 



            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Asp Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 

<210>  115
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gH8 V‐region

<400>  115

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Asp Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 



    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Ser Ser Lys Asn Thr Leu Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 

<210>  116
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gH9 V‐region

<400>  116

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Asp Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Ser Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 



                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 

<210>  117
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gH11 V‐region

<400>  117

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Gly Ile Ile Asp Ile Asp Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 



        115                 

<210>  118
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041gH12 V‐region

<400>  118

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Ser Ile Ile Asp Ile Asp Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 

<210>  119
<211>  119
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  11041 gH8 D54E V‐region (gH15)

<400>  119

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Glu Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Ser Ser Lys Asn Thr Leu Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 

<210>  120
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gH11 D54E V‐region (gH17)

<400>  120

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      



Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Gly Ile Ile Asp Ile Glu Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 

<210>  121
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11041 gH12 D54E V‐region (gH18)

<400>  121

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              



Ser Ile Ile Asp Ile Glu Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 

<210>  122
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070 CDRH2 (not mutated)

<400>  122

Arg Met Trp Ser Asp Gly Asp Thr Ser Tyr Asn Ser Ala Phe Thr Ser 
1               5                   10                  15      

<210>  123
<211>  107
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Rat Ab 11070 VL‐region

<400>  123

Asp Ile Val Met Thr Gln Thr Pro Ser Asn Leu Ala Ala Ser Pro Gly 
1               5                   10                  15      

Glu Ser Val Ser Ile Asn Cys Lys Ala Ser Lys Thr Ile Ser Lys Tyr 



            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Asn Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Gly Ser Thr Leu Gln Ser Gly Thr Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Ser Thr Asp Phe Thr Leu Thr Ile Arg Asn Leu Glu Pro 
65                  70                  75                  80  

Glu Asp Phe Gly Leu Tyr Tyr Cys Gln Gln His Asn Glu Tyr Pro Leu 
                85                  90                  95      

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys 
            100                 105         

<210>  124
<211>  321
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Rat Ab 11070 VL‐region

<400>  124
gatattgtga tgacacagac tccatctaat cttgctgcct ctcctggaga aagtgtttcc       60

atcaattgca aggcaagtaa gaccattagc aagtatttag cctggtatca acagaaacct      120

gggaaagcaa ataagcttct tatctattct gggtcaactt tgcaatctgg aactccatcg      180

aggttcagtg gcagtggatc tagtacagat ttcactctca ccatcagaaa cctggagcct      240

gaagattttg gactctatta ctgtcaacag cataatgaat acccgctcac gttcggttct      300

gggaccaagt tggaaataaa a                                                321

<210>  125
<211>  120
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  Rat Ab 11070 VH‐region

<400>  125

Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Gln Pro Ser Gln 
1               5                   10                  15      

Thr Leu Ser Pro Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Ser Tyr 
            20                  25                  30          

Ser Val His Trp Val Arg Gln His Ser Gly Lys Ser Leu Glu Trp Met 
        35                  40                  45              

Gly Arg Met Trp Ser Asp Gly Asp Thr Ser Tyr Asn Ser Ala Phe Thr 
    50                  55                  60                  

Ser Arg Leu Ser Ile Thr Arg Asp Thr Ser Lys Ser Gln Val Phe Leu 
65                  70                  75                  80  

Lys Met Asn Ser Leu Gln Thr Glu Asp Thr Gly Thr Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Ser Leu Asp Phe Tyr Tyr Asp Thr Thr Leu Ala Phe Trp Gly Pro 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser 
        115                 120 

<210>  126
<211>  360
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Rat Ab 11070 VH‐region

<400>  126
gaggtgcagc tgcaggagtc aggacctggg ctggtgcagc cctcacagac cctgtccccc       60

acctgcactg tctctgggtt ctcactaact agttacagtg tacactgggt tcgccagcat      120



tcaggaaaga gtctggaatg gatgggaaga atgtggagtg atggagacac atcatataat      180

tcagcgttca catcccgatt gagcatcact agggacacct ccaagagcca agttttctta      240

aaaatgaaca gtctgcaaac tgaagacaca ggcacttact actgtgccag aagtctcgat      300

ttttactatg atactactct tgccttctgg ggcccaggaa ccacggtcac cgtctcgagt      360

<210>  127
<211>  107
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070gL1 V‐region

<400>  127

Asp Ile Val Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Lys Thr Ile Ser Lys Tyr 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Asn Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Gly Ser Thr Leu Gln Ser Gly Thr Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Ser Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Asn Glu Tyr Pro Leu 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105         

<210>  128
<211>  120
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  11070gH1 V‐region

<400>  128

Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln 
1               5                   10                  15      

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Ser Tyr 
            20                  25                  30          

Ser Val His Trp Val Arg Gln His Ser Gly Lys Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Arg Met Trp Ser Asp Gly Asp Thr Ser Tyr Asn Ser Ala Phe Thr 
    50                  55                  60                  

Ser Arg Leu Thr Ile Ser Arg Asp Thr Ser Lys Ser Gln Val Ser Leu 
65                  70                  75                  80  

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Ser Leu Asp Phe Tyr Tyr Asp Thr Thr Leu Ala Phe Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser 
        115                 120 

<210>  129
<211>  120
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  11070gH13 V‐region (gH1 S61T)

<400>  129

Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln 



1               5                   10                  15      

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Ser Tyr 
            20                  25                  30          

Ser Val His Trp Val Arg Gln His Ser Gly Lys Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Arg Met Trp Ser Asp Gly Asp Thr Ser Tyr Asn Thr Ala Phe Thr 
    50                  55                  60                  

Ser Arg Leu Thr Ile Ser Arg Asp Thr Ser Lys Ser Gln Val Ser Leu 
65                  70                  75                  80  

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Ser Leu Asp Phe Tyr Tyr Asp Thr Thr Leu Ala Phe Trp Gly Gln 
            100                 105                 110         

Gly Thr Thr Val Thr Val Ser Ser 
        115                 120 

<210>  130
<211>  106
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Rat Ab 650 (1539) VL‐region

<400>  130

Asp Ile Gln Met Thr Gln Ser Pro Pro Val Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Leu Ser Cys Lys Ala Ser Gln Asn Ile Asn Glu Asn 
            20                  25                  30          

Leu Asp Trp Tyr His Gln Lys His Gly Glu Ala Pro Lys Leu Leu Ile 



        35                  40                  45              

Tyr Tyr Thr Asp Ile Leu Gln Thr Gly Ile Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Val Ala Thr Tyr Tyr Cys Tyr Gln Tyr Tyr Ser Gly Tyr Thr 
                85                  90                  95      

Phe Gly Pro Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210>  131
<211>  318
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Rat Ab 650 (1539) VL‐region

<400>  131
gacatccaga tgacccagtc tcctccagtc ctgtctgcat ctgtgggaga cagagtcact       60

ctcagttgca aagcaagtca gaatattaat gagaacttag actggtatca tcaaaagcat      120

ggcgaagctc caaaactcct gatatattat acagacattt tgcaaacggg catcccatca      180

aggttcagtg gcagtggatc tggtacagat tacacactca ccatcagcag cctgcagcct      240

gaagatgttg ccacatatta ctgctatcag tattacagtg ggtacacgtt tggacctggg      300

accaagctgg aaataaaa                                                    318

<210>  132
<211>  116
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Rat Ab 650 (1539) VH‐region

<400>  132



Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Ile Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Arg Ile Gly Pro Gly Ser Gly Asp Ile Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Gly Lys Ala Thr Phe Thr Val Asp Lys Tyr Phe Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Gln Leu Ser Ser Leu Ser Pro Glu Asp Thr Ala Val Phe Tyr Cys 
                85                  90                  95      

Ala Arg Phe His Tyr Asp Gly Ala Asp Trp Gly Gln Gly Thr Leu Val 
            100                 105                 110         

Thr Val Ser Ser 
        115     

<210>  133
<211>  348
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Rat Ab 650 (1539) VH‐region

<400>  133
caggtacaac tgcagcagtc tggagctgag ttggtgaagc ctgggtcttc agtgaagatg       60

tcctgcaagg cttctggcta cagtttcacc agctactaca tacactggat aaagcagagg      120

cctggacagg gccttgagtg gattgggcgt attggtcctg gaagtggaga tattaattac      180

aatgagaagt tcaagggcaa ggccacattt actgtggaca aatatttcag cacagcctac      240



atgcaactca gcagcctgtc acctgaggac actgcggtct tttactgtgc aagatttcac      300

tatgatgggg ctgactgggg ccaaggcact ctggtcacag tctcgagc                   348

<210>  134
<211>  107
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Human IGKV1D‐13 IGKJ4 acceptor framework

<400>  134

Ala Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Ala 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Asp Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Phe Asn Ser Tyr Pro Leu 
                85                  90                  95      

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105         

<210>  135
<211>  321
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Human IGKV1D‐13 IGKJ4 acceptor framework



<400>  135
gccatccagt tgacccagtc tccatcctcc ctgtctgcat ctgtaggaga cagagtcacc       60

atcacttgcc gggcaagtca gggcattagc agtgctttag cctggtatca gcagaaacca      120

gggaaagctc ctaagctcct gatctatgat gcctccagtt tggaaagtgg ggtcccatca      180

aggttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagcct      240

gaagattttg caacttatta ctgtcaacag tttaatagtt accctctcac tttcggcgga      300

gggaccaagg tggagatcaa a                                                321

<210>  136
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Human IGHV3‐66 IGHJ4 acceptor framework

<400>  136

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Val Ser Ser Asn 
            20                  25                  30          

Tyr Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Val Ile Tyr Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 



            100                 105                 110         

<210>  137
<211>  336
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Human IGHV3‐66 IGHJ4 acceptor framework

<400>  137
gaggtgcagc tggtggagtc tgggggaggc ttggtccagc ctggggggtc cctgagactc       60

tcctgtgcag cctctggatt caccgtcagt agcaactaca tgagctgggt ccgccaggct      120

ccagggaagg ggctggagtg ggtctcagtt atttatagcg gtggtagcac atactacgca      180

gactccgtga agggcagatt caccatctcc agagacaatt ccaagaacac gctgtatctt      240

caaatgaaca gcctgagagc cgaggacacg gctgtgtatt actgtgcgag atactttgac      300

tactggggcc aaggaaccct ggtcaccgtc tcctca                                336

<210>  138
<211>  107
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Human IGKV1‐12 IGKJ2 acceptor framework

<400>  138

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  



Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Tyr 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105         

<210>  139
<211>  321
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Human IGKV1‐12 IGKJ2 acceptor framework

<400>  139
gacatccaga tgacccagtc tccatcttcc gtgtctgcat ctgtaggaga cagagtcacc       60

atcacttgtc gggcgagtca gggtattagc agctggttag cctggtatca gcagaaacca      120

gggaaagccc ctaagctcct gatctatgct gcatccagtt tgcaaagtgg ggtcccatca      180

aggttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagcct      240

gaagattttg caacttacta ttgtcaacag gctaacagtt tcccttacac ttttggccag      300

gggaccaagc tggagatcaa a                                                321

<210>  140
<211>  119
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Human IGHV4‐31 IGHJ6 acceptor framework

<400>  140

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln 
1               5                   10                  15      

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Ser Gly 



            20                  25                  30          

Gly Tyr Tyr Trp Ser Trp Ile Arg Gln His Pro Gly Lys Gly Leu Glu 
        35                  40                  45              

Trp Ile Gly Tyr Ile Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser 
    50                  55                  60                  

Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe 
65                  70                  75                  80  

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 
                85                  90                  95      

Cys Ala Arg Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp Gly Gln Gly 
            100                 105                 110         

Thr Thr Val Thr Val Ser Ser 
        115                 

<210>  141
<211>  357
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Human IGHV4‐31 IGHJ6 acceptor framework

<400>  141
caggtgcagc tgcaggagtc gggcccagga ctggtgaagc cttcacagac cctgtccctc       60

acctgcactg tctctggtgg ctccatcagc agtggtggtt actactggag ctggatccgc      120

cagcacccag ggaagggcct ggagtggatt gggtacatct attacagtgg gagcacctac      180

tacaacccgt ccctcaagag tcgagttacc atatcagtag acacgtctaa gaaccagttc      240

tccctgaagc tgagctctgt gactgccgcg gacacggccg tgtattactg tgcgagatac      300

tactactact acggtatgga cgtctggggg caagggacca cggtcaccgt ctcctca         357

<210>  142



<211>  219
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 knob Light chain

<400>  142

Ala Val Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glu Asp Ile Tyr Thr Asn 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Trp Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Ala Ser Val Tyr Gly Asn Ala 
                85                  90                  95      

Ala Asp Ser Arg Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 
        115                 120                 125             

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 
    130                 135                 140                 

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln 
145                 150                 155                 160 

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser 



                165                 170                 175     

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 
            180                 185                 190         

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser 
        195                 200                 205             

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
    210                 215                 

<210>  143
<211>  657
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  IL22 knob Light chain

<400>  143
gcagtgcagc tgactcagtc cccgtcctcc ctgtcggcct cagtgggaga tcgcgtgacc       60

attacctgtc aagccagcga agatatctac accaacctcg cctggtacca gcagaaaccc      120

gggaaggctc cgaagctgct catctattgg gccagcacct tggcgtctgg cgtgccatcc      180

cggttttccg gttcgggaag cggaaccgac ttcacgctta ccatttcctc cctgcaacct      240

gaggacttcg ccacttacta ctgccaagcc tccgtctacg ggaacgccgc ggactcaaga      300

tacactttcg gcggcggaac caaggtcgaa atcaagcgta cggtagcggc cccatctgtc      360

ttcatcttcc cgccatctga tgagcagttg aaatctggaa ctgcctctgt tgtgtgcctg      420

ctgaataact tctatcccag agaggccaaa gtacagtgga aggtggataa cgccctccaa      480

tcgggtaact cccaggagag tgtcacagag caggacagca aggacagcac ctacagcctc      540

agcagcaccc tgacgctgag caaagcagac tacgagaaac acaaagtcta cgcctgcgaa      600

gtcacccatc agggcctgag ctcgcccgtc acaaagagct tcaacagggg agagtgt         657

<210>  144
<211>  446
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  IL22 knob Heavy chain

<400>  144

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Glu Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
        115                 120                 125             

Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu 
    130                 135                 140                 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
145                 150                 155                 160 

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
                165                 170                 175     



Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
            180                 185                 190         

Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro 
        195                 200                 205             

Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro 
    210                 215                 220                 

Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe 
225                 230                 235                 240 

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro 
                245                 250                 255     

Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Pro Glu Val 
            260                 265                 270         

Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr 
        275                 280                 285             

Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val 
    290                 295                 300                 

Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys 
305                 310                 315                 320 

Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser 
                325                 330                 335     

Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro 
            340                 345                 350         

Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Trp Cys Leu Val 
        355                 360                 365             

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly 



    370                 375                 380                 

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp 
385                 390                 395                 400 

Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp 
                405                 410                 415     

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His 
            420                 425                 430         

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys 
        435                 440                 445     

<210>  145
<211>  1338
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  IL22 knob Heavy chain

<400>  145
gaagtgcagc tcgtggagtc ggggggagga ctggtgcagc ccggaggttc cctgcgcttg       60

agctgtgcag tgtcaggctt ttccctgtcc tcctacgcca tgatctgggt ccgccaagct      120

cctggaaagg ggctggaatg gatcggaatc atcgacatcg agggctccac ctactacgcc      180

tcatgggcca agggccggtt caccatttcc cgggataaca gcaagaacac tgtgtacctc      240

cagatgaact cgctgagggc cgaggacact gccgtgtatt actgcgcgcg ggacagattc      300

gtcggggtgg acattttcga cccgtggggt caaggcaccc ttgtgaccgt ctcgagcgct      360

tctacaaagg gcccatccgt cttccccctg gcgccctgct ccaggagcac ctccgagagc      420

acagccgccc tgggctgcct ggtcaaggac tacttccccg aaccggtgac ggtgtcgtgg      480

aactcaggcg ccctgaccag cggcgtgcac accttcccgg ctgtcctaca gtcctcagga      540

ctctactccc tcagcagcgt ggtgaccgtg ccctccagca gcttgggcac gaagacctac      600

acctgcaacg tagatcacaa gcccagcaac accaaggtgg acaagagagt tgagtccaaa      660



tatggtcccc catgcccacc atgcccagca cctgagttcc tggggggacc atcagtcttc      720

ctgttccccc caaaacccaa ggacactctc atgatctccc ggacccctga ggtcacgtgc      780

gtggtggtgg acgtgagcca ggaagacccc gaggtccagt tcaactggta cgtggatggc      840

gtggaggtgc ataatgccaa gacaaagccg cgggaggagc agttcaacag cacgtaccgt      900

gtggtcagcg tcctcaccgt cctgcaccag gactggctga acggcaagga gtacaagtgc      960

aaggtatcca acaaaggcct cccgtcctcc atcgagaaaa ccatctccaa agccaaaggg     1020

cagccccgag agccacaggt gtacaccctg cccccatccc aggaggagat gaccaagaac     1080

caggtcagcc tgtggtgcct ggtcaaaggc ttctacccca gcgacatcgc cgtggagtgg     1140

gagagcaatg ggcagccgga gaacaactac aagaccacgc ctcccgtgct ggactccgac     1200

ggctccttct tcctctacag caggctaacc gtggacaaga gcaggtggca ggaggggaat     1260

gtcttctcat gctccgtgat gcatgaggct ctgcacaacc actacacaca gaagagcctc     1320

tccctgtctc tgggtaaa                                                   1338

<210>  146
<211>  446
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 Hole heavy chain

<400>  146

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1               5                   10                  15      

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Ser Ser Tyr 
            20                  25                  30          

Ala Met Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Ile Ile Asp Ile Glu Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys 
    50                  55                  60                  



Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Asp Arg Phe Val Gly Val Asp Ile Phe Asp Pro Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
        115                 120                 125             

Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu 
    130                 135                 140                 

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
145                 150                 155                 160 

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
                165                 170                 175     

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
            180                 185                 190         

Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro 
        195                 200                 205             

Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro 
    210                 215                 220                 

Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe 
225                 230                 235                 240 

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro 
                245                 250                 255     

Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Pro Glu Val 



            260                 265                 270         

Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr 
        275                 280                 285             

Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val 
    290                 295                 300                 

Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys 
305                 310                 315                 320 

Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser 
                325                 330                 335     

Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro 
            340                 345                 350         

Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Ser Cys Ala Val 
        355                 360                 365             

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly 
    370                 375                 380                 

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp 
385                 390                 395                 400 

Gly Ser Phe Phe Leu Val Ser Arg Leu Thr Val Asp Lys Ser Arg Trp 
                405                 410                 415     

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His 
            420                 425                 430         

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys 
        435                 440                 445     

<210>  147
<211>  1338
<212>  DNA



<213>  Artificial Sequence

<220>
<223>  IL22 Hole heavy chain

<400>  147
gaagtgcagc tcgtggagtc ggggggagga ctggtgcagc ccggaggttc cctgcgcttg       60

agctgtgcag tgtcaggctt ttccctgtcc tcctacgcca tgatctgggt ccgccaagct      120

cctggaaagg ggctggaatg gatcggaatc atcgacatcg agggctccac ctactacgcc      180

tcatgggcca agggccggtt caccatttcc cgggataaca gcaagaacac tgtgtacctc      240

cagatgaact cgctgagggc cgaggacact gccgtgtatt actgcgcgcg ggacagattc      300

gtcggggtgg acattttcga cccgtggggt caaggcaccc ttgtgaccgt ctcgagcgct      360

tctacaaagg gcccatccgt cttccccctg gcgccctgct ccaggagcac ctccgagagc      420

acagccgccc tgggctgcct ggtcaaggac tacttccccg aaccggtgac ggtgtcgtgg      480

aactcaggcg ccctgaccag cggcgtgcac accttcccgg ctgtcctaca gtcctcagga      540

ctctactccc tcagcagcgt ggtgaccgtg ccctccagca gcttgggcac gaagacctac      600

acctgcaacg tagatcacaa gcccagcaac accaaggtgg acaagagagt tgagtccaaa      660

tatggtcccc catgcccacc atgcccagca cctgagttcc tggggggacc atcagtcttc      720

ctgttccccc caaaacccaa ggacactctc atgatctccc ggacccctga ggtcacgtgc      780

gtggtggtgg acgtgagcca ggaagacccc gaggtccagt tcaactggta cgtggatggc      840

gtggaggtgc ataatgccaa gacaaagccg cgggaggagc agttcaacag cacgtaccgt      900

gtggtcagcg tcctcaccgt cctgcaccag gactggctga acggcaagga gtacaagtgc      960

aaggtatcca acaaaggcct cccgtcctcc atcgagaaaa ccatctccaa agccaaaggg     1020

cagccccgag agccacaggt gtacaccctg cccccatccc aggaggagat gaccaagaac     1080

caggtcagcc tgagctgcgc ggtcaaaggc ttctacccca gcgacatcgc cgtggagtgg     1140

gagagcaatg ggcagccgga gaacaactac aagaccacgc ctcccgtgct ggactccgac     1200

ggctccttct tcctcgtcag caggctaacc gtggacaaga gcaggtggca ggaggggaat     1260

gtcttctcat gctccgtgat gcatgaggct ctgcacaacc actacacaca gaagagcctc     1320



tccctgtctc tgggtaaa                                                   1338

<210>  148
<211>  213
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL13 knob light chain

<400>  148

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Ile Asn Glu Asn 
            20                  25                  30          

Leu Asp Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Tyr Thr Asp Ile Leu Gln Thr Gly Ile Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Thr Tyr Tyr Cys Tyr Gln Tyr Tyr Ser Gly Tyr Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala Pro 
            100                 105                 110         

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
        115                 120                 125             

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
    130                 135                 140                 

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 



145                 150                 155                 160 

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
                165                 170                 175     

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 
            180                 185                 190         

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
        195                 200                 205             

Asn Arg Gly Glu Cys 
    210             

<210>  149
<211>  639
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  IL13 knob light chain

<400>  149
gacatccaga tgacccagtc cccctcctcc ctgtccgcct ccgtgggcga cagggtgacc       60

atcacctgca aggcctccca gaacatcaac gagaacctgg actggtacca gcagaagccc      120

ggcaaggccc ccaagctgct gatctactac accgacatcc tgcagaccgg catcccctcc      180

aggttctccg gctccggctc cggcaccgac tacaccctga ccatctcctc cctgcagccc      240

gaggacttcg ccacctacta ctgctaccag tactactccg gctacacctt cggccagggc      300

accaagctgg agatcaagcg tacggtagcg gccccatctg tcttcatctt cccgccatct      360

gatgagcagt tgaaatctgg aactgcctct gttgtgtgcc tgctgaataa cttctatccc      420

agagaggcca aagtacagtg gaaggtggat aacgccctcc aatcgggtaa ctcccaggag      480

agtgtcacag agcaggacag caaggacagc acctacagcc tcagcagcac cctgacgctg      540

agcaaagcag actacgagaa acacaaagtc tacgcctgcg aagtcaccca tcagggcctg      600

agctcgcccg tcacaaagag cttcaacagg ggagagtgt                             639



<210>  150
<211>  443
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL13 knob heavy chain

<400>  150

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Arg Ile Gly Pro Gly Ser Gly Asp Ile Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Gly Arg Ala Thr Phe Thr Val Asp Lys Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Phe His Tyr Asp Gly Ala Asp Trp Gly Gln Gly Thr Leu Val 
            100                 105                 110         

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala 
        115                 120                 125             

Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu 
    130                 135                 140                 

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly 
145                 150                 155                 160 



Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser 
                165                 170                 175     

Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu 
            180                 185                 190         

Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr 
        195                 200                 205             

Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro 
    210                 215                 220                 

Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro 
225                 230                 235                 240 

Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr 
                245                 250                 255     

Cys Val Val Val Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn 
            260                 265                 270         

Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg 
        275                 280                 285             

Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val 
    290                 295                 300                 

Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser 
305                 310                 315                 320 

Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys 
                325                 330                 335     

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu 
            340                 345                 350         

Glu Met Thr Lys Asn Gln Val Ser Leu Trp Cys Leu Val Lys Gly Phe 



        355                 360                 365             

Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu 
    370                 375                 380                 

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe 
385                 390                 395                 400 

Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly 
                405                 410                 415     

Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr 
            420                 425                 430         

Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys 
        435                 440             

<210>  151
<211>  1329
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  IL13 knob heavy chain

<400>  151
gaggtgcagc tggtgcagtc cggcgccgag gtgaagaagc ccggctcctc cgtgaaggtg       60

tcctgcaagg cctccggcta ctccttcacc tcctactaca tccactgggt gaggcaggcc      120

cccggccagg gcctggagtg gatgggcagg atcggccccg gctccggcga catcaactac      180

aacgagaagt tcaagggcag ggccaccttc accgtggaca agtccacctc caccgcctac      240

atggagctgt cctccctgag gtccgaggac accgccgtgt actactgcgc caggttccac      300

tacgacggcg ccgactgggg ccagggcacc ctggtgaccg tctcgagcgc ttctacaaag      360

ggcccatccg tcttccccct ggcgccctgc tccaggagca cctccgagag cacagccgcc      420

ctgggctgcc tggtcaagga ctacttcccc gaaccggtga cggtgtcgtg gaactcaggc      480

gccctgacca gcggcgtgca caccttcccg gctgtcctac agtcctcagg actctactcc      540



ctcagcagcg tggtgaccgt gccctccagc agcttgggca cgaagaccta cacctgcaac      600

gtagatcaca agcccagcaa caccaaggtg gacaagagag ttgagtccaa atatggtccc      660

ccatgcccac catgcccagc acctgagttc ctggggggac catcagtctt cctgttcccc      720

ccaaaaccca aggacactct catgatctcc cggacccctg aggtcacgtg cgtggtggtg      780

gacgtgagcc aggaagaccc cgaggtccag ttcaactggt acgtggatgg cgtggaggtg      840

cataatgcca agacaaagcc gcgggaggag cagttcaaca gcacgtaccg tgtggtcagc      900

gtcctcaccg tcctgcacca ggactggctg aacggcaagg agtacaagtg caaggtatcc      960

aacaaaggcc tcccgtcctc catcgagaaa accatctcca aagccaaagg gcagccccga     1020

gagccacagg tgtacaccct gcccccatcc caggaggaga tgaccaagaa ccaggtcagc     1080

ctgtggtgcc tggtcaaagg cttctacccc agcgacatcg ccgtggagtg ggagagcaat     1140

gggcagccgg agaacaacta caagaccacg cctcccgtgc tggactccga cggctccttc     1200

ttcctctaca gcaggctaac cgtggacaag agcaggtggc aggaggggaa tgtcttctca     1260

tgctccgtga tgcatgaggc tctgcacaac cactacacac agaagagcct ctccctgtct     1320

ctgggtaaa                                                             1329

<210>  152
<211>  443
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL13 Hole heavy chain

<400>  152

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              



Gly Arg Ile Gly Pro Gly Ser Gly Asp Ile Asn Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Gly Arg Ala Thr Phe Thr Val Asp Lys Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Phe His Tyr Asp Gly Ala Asp Trp Gly Gln Gly Thr Leu Val 
            100                 105                 110         

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala 
        115                 120                 125             

Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu 
    130                 135                 140                 

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly 
145                 150                 155                 160 

Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser 
                165                 170                 175     

Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu 
            180                 185                 190         

Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr 
        195                 200                 205             

Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro 
    210                 215                 220                 

Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro 
225                 230                 235                 240 

Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr 



                245                 250                 255     

Cys Val Val Val Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn 
            260                 265                 270         

Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg 
        275                 280                 285             

Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val 
    290                 295                 300                 

Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser 
305                 310                 315                 320 

Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys 
                325                 330                 335     

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu 
            340                 345                 350         

Glu Met Thr Lys Asn Gln Val Ser Leu Ser Cys Ala Val Lys Gly Phe 
        355                 360                 365             

Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu 
    370                 375                 380                 

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe 
385                 390                 395                 400 

Phe Leu Val Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly 
                405                 410                 415     

Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr 
            420                 425                 430         

Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys 
        435                 440             



<210>  153
<211>  1329
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  IL13 Hole heavy chain

<400>  153
gaggtgcagc tggtgcagtc cggcgccgag gtgaagaagc ccggctcctc cgtgaaggtg       60

tcctgcaagg cctccggcta ctccttcacc tcctactaca tccactgggt gaggcaggcc      120

cccggccagg gcctggagtg gatgggcagg atcggccccg gctccggcga catcaactac      180

aacgagaagt tcaagggcag ggccaccttc accgtggaca agtccacctc caccgcctac      240

atggagctgt cctccctgag gtccgaggac accgccgtgt actactgcgc caggttccac      300

tacgacggcg ccgactgggg ccagggcacc ctggtgaccg tctcgagcgc ttctacaaag      360

ggcccatccg tcttccccct ggcgccctgc tccaggagca cctccgagag cacagccgcc      420

ctgggctgcc tggtcaagga ctacttcccc gaaccggtga cggtgtcgtg gaactcaggc      480

gccctgacca gcggcgtgca caccttcccg gctgtcctac agtcctcagg actctactcc      540

ctcagcagcg tggtgaccgt gccctccagc agcttgggca cgaagaccta cacctgcaac      600

gtagatcaca agcccagcaa caccaaggtg gacaagagag ttgagtccaa atatggtccc      660

ccatgcccac catgcccagc acctgagttc ctggggggac catcagtctt cctgttcccc      720

ccaaaaccca aggacactct catgatctcc cggacccctg aggtcacgtg cgtggtggtg      780

gacgtgagcc aggaagaccc cgaggtccag ttcaactggt acgtggatgg cgtggaggtg      840

cataatgcca agacaaagcc gcgggaggag cagttcaaca gcacgtaccg tgtggtcagc      900

gtcctcaccg tcctgcacca ggactggctg aacggcaagg agtacaagtg caaggtatcc      960

aacaaaggcc tcccgtcctc catcgagaaa accatctcca aagccaaagg gcagccccga     1020

gagccacagg tgtacaccct gcccccatcc caggaggaga tgaccaagaa ccaggtcagc     1080

ctgagctgcg cggtcaaagg cttctacccc agcgacatcg ccgtggagtg ggagagcaat     1140

gggcagccgg agaacaacta caagaccacg cctcccgtgc tggactccga cggctccttc     1200



ttcctcgtca gcaggctaac cgtggacaag agcaggtggc aggaggggaa tgtcttctca     1260

tgctccgtga tgcatgaggc tctgcacaac cactacacac agaagagcct ctccctgtct     1320

ctgggtaaa                                                             1329

<210>  154
<211>  13
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 peptide 72‐84

<400>  154

Val Arg Leu Ile Gly Glu Lys Leu Phe His Gly Val Ser 
1               5                   10              

<210>  155
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 peptide 72‐85

<400>  155

Val Arg Leu Ile Gly Glu Lys Leu Phe His Gly Val Ser Met 
1               5                   10                  

<210>  156
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 peptide 75‐84

<400>  156

Ile Gly Glu Lys Leu Phe His Gly Val Ser 
1               5                   10  

<210>  157



<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 peptide 75‐85

<400>  157

Ile Gly Glu Lys Leu Phe His Gly Val Ser Met 
1               5                   10      

<210>  158
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 peptide 76‐84

<400>  158

Gly Glu Lys Leu Phe His Gly Val Ser 
1               5                   

<210>  159
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 peptide 80‐85

<400>  159

Phe His Gly Val Ser Met 
1               5       

<210>  160
<211>  14
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 peptide 126‐139

<400>  160



Ser Asn Arg Leu Ser Thr Cys His Ile Glu Gly Asp Asp Leu 
1               5                   10                  

<210>  161
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 peptide 101‐111

<400>  161

Glu Glu Val Leu Phe Pro Gln Ser Asp Arg Phe 
1               5                   10      

<210>  162
<211>  13
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 peptide 103‐115

<400>  162

Val Leu Phe Pro Gln Ser Asp Arg Phe Gln Pro Tyr Met 
1               5                   10              

<210>  163
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 peptide 103‐117

<400>  163

Val Leu Phe Pro Gln Ser Asp Arg Phe Gln Pro Tyr Met Gln Glu 
1               5                   10                  15  

<210>  164
<211>  16
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  IL22 peptide 43‐58

<400>  164

Asp Lys Ser Asn Phe Gln Gln Pro Tyr Ile Thr Asn Arg Thr Phe Met 
1               5                   10                  15      

<210>  165
<211>  13
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL22 peptide 105‐117

<400>  165

Phe Pro Gln Ser Asp Arg Phe Gln Pro Tyr Met Gln Glu 
1               5                   10              

<210>  166
<211>  1422
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  light chain for transient expression

<400>  166
gcggtgcagc tgactcagtc accgtcctcg ctttccgctt ccgtgggaga cagagtgacc       60

atcacctgtc aagcctccga agatatctac accaacctcg cctggtacca gcagaagccc      120

ggaaaggccc caaagctgtt gatctactgg gcgtctaccc tcgcctccgg ggtgccgtcg      180

cgctttagcg gttcgggatc cggcaccgac ttcaccctga ctattagcag cctgcagcct      240

gaggacttcg ccacttatta ctgccaagca tccgtctacg ggaacgccgc cgattcacgg      300

tacaccttcg gcggcggaac gaaagtcgag attaagcgta cggtagcggc cccatctgtc      360

ttcatcttcc cgccatctga tgagcagttg aaatctggaa ctgcctctgt tgtgtgcctg      420

ctgaataact tctatcccag agaggccaaa gtacagtgga aggtggataa cgccctccaa      480



tcgggtaact cccaggagag tgtcacagag caggacagca aggacagcac ctacagcctg      540

agcagcaccc tgacgctgtc taaagcagac tacgagaaac acaaagtgta cgcctgcgaa      600

gtcacccatc agggcctgag ctcaccagta acaaaaagtt ttaatagagg ggagtgtagc      660

ggtggcggtg gctccggtgg tggcggttca gaggtgcagc tggtgcagtc cggcgccgag      720

gtgaagaagc ccggctcctc cgtgaaggtg tcctgcaagg cctccggcta ctccttcacc      780

tcctactaca tccactgggt gaggcaggcc cccggccagt gcctggagtg gatgggcagg      840

atcggccccg gctccggcga catcaactac aacgagaagt tcaagggcag ggccaccttc      900

accgtggaca agtccacctc caccgcctac atggagctgt cctccctgag gtccgaggac      960

accgccgtgt actactgcgc caggttccac tacgacggcg ccgactgggg ccagggcacc     1020

ctggtgaccg tgtcctccgg aggtggcggt tctggcggtg gcggttccgg tggcggtgga     1080

tcgggaggtg gcggttctga catccagatg acccagtccc cctcctccct gtccgcctcc     1140

gtgggcgaca gggtgaccat cacctgcaag gcctcccaga acatcaacga gaacctggac     1200

tggtaccagc agaagcccgg caaggccccc aagctgctga tctactacac cgacatcctg     1260

cagaccggca tcccctccag gttctccggc tccggctccg gcaccgacta caccctgacc     1320

atctcctccc tgcagcccga ggacttcgcc acctactact gctaccagta ctactccggc     1380

tacaccttcg gctgcggcac caagctggag atcaagcgta cc                        1422

<210>  167
<211>  1458
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  heavy chain for transient expression

<400>  167
gaggtgcagc tcgtggaatc cggcggcgga ctggtgcagc cgggcggatc cctgcggctg       60

tcctgcgccg tgtcgggttt ttccctgtcc tcatacgcca tgatctgggt cagacaggca      120

cctgggaagg gtctggagtg gattggcatc atcgacatcg aagggtcgac ctactacgcg      180

agctgggcca agggaaggtt caccattagc cgggacaaca gcaagaacac cgtgtacctt      240



caaatgaact ccctccgggc cgaagatacc gccgtgtatt actgtgctcg cgaccgcttc      300

gtgggagtgg acatcttcga tccctgggga cagggaactt tggtcactgt ctcgagcgcg      360

tccacaaagg gcccatcggt cttccccctg gcaccctcct ccaagagcac ctctgggggc      420

acagcggccc tgggctgcct ggtcaaggac tacttccccg aaccagtgac ggtgtcgtgg      480

aactcaggtg ccctgaccag cggcgttcac accttcccgg ctgtcctaca gtcttcagga      540

ctctactccc tgagcagcgt ggtgaccgtg ccctccagca gcttgggcac ccagacctac      600

atctgcaacg tgaatcacaa gcccagcaac accaaggtcg ataagaaagt tgagcccaaa      660

tcttgtagcg gtggcggtgg ctccggtggt ggcggttcag aagtgcagtt gctggagtca      720

ggtggagggc tggtgcagcc cggaggatcg ctgcggttgt catgcgcggt gtccggtatt      780

gatttgtcca attacgccat caattgggta cgccaagcgc cagggaagtg ccttgagtgg      840

attggcatca tctgggcgtc ggggacgacc ttttatgcta cttgggccaa aggaagattc      900

acaatctccc gagacaactc gaagaacacc gtgtatcttc aaatgaactc gctcagggcc      960

gaggacacgg cggtctacta ctgtgcacgg acagtgccgg gttattcaac ggcaccttac     1020

tttgatcttt ggggccaggg gaccctcgtg actgtctcaa gtggaggtgg cggttctggc     1080

ggtggcggtt ccggtggcgg tggatcggga ggtggcggtt ctgatattca gatgacgcaa     1140

tcaccttcga gcgtatccgc ctcggtggga gacagggtga caatcacttg tcagtcatcc     1200

ccctcagtct ggagcaactt tttgtcatgg tatcagcaga agcccggaaa ggctccgaaa     1260

ttgctgatct acgaggcatc gaagttgacg agcggtgtac caagcagatt ctccggttcg     1320

gggtcgggaa ctgacttcac ccttacgatc tcatcgctgc agccggagga ttttgcgacc     1380

tactactgtg ggggtgggta ttcgtcgatt tccgacacaa cattcgggtg cggcacgaaa     1440

gtggaaatca agcgtacc                                                   1458
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