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BPK1179: pCAG-NLS-dSpCas9(D10A,H840A)-NLS-3xFLAG-DmrA-DmrA-DmrA-
DmrA (B3| &S 9)

ATGGCGCCGAAAAAAAAACGCAAAGTGAACGGCGGAGGGTCCGGAGGAGGC

GGTAGCGGAGGCGATAAAAAGTATTCTATIGGTITAGCCATCGGCACTAATIC
CGITGGATGGGCTGTCATAACCGATGAATACAAAGTACCTTCAAAGAAATITTA

GCTCTTGCCCATATGATAAAGTICCGTGGGCACTTICTCATTIGAGGGTIGATCTA
AATCCGRACAACTCGGATGTCGACAAACTGTICATCCAGTTAGTACAAACCTA
TAATCAGTTIGITTGAAGAGAACCCTATAAATGCAAGTGGCRTGGATGCGAAGG
CTATTCTTAGCGCCCECCTCTCTAAATCCCCACGGCTAGAAAACCTGATCGCA
CAATTACCCGRGAGAGAAGAAAAATGGRTTGITCGGTAACCTTATAGCGCTCTC
ACTAGGCCTGACACCAAATTTTAAGTCGAACTICGACTTAGCTGAAGATGLCA
AATTGCAGCTTAGTAAGGACACGTACGATGACGATCTICGACAATCTACTGGCA
CAAATTGGAGATCAGTATGCGGACTTATTITIGGCTGCCAAAAACCTTAGCGA
TGCAATCCTCCTATCTGACATACTGAGAGTTAATACTGAGATTACCAAGGCGE
CETTATCCGCTTCAATGATCAAAAGGTACGATGAACATCACCAAGACTTGACA
CTTCTCAAGGCCCTAGTCLGTCAGCAACTGCCTGAGAAATATAAGGAAATATIT
CTTTGATCAGTCGAAAAACGGGTACGCAGGTTATAITGACGGCGGAGCGAGT

CAAGAGGAATTCTACAAGTITATCAAACCCATATTAGAGAAGATGGATGGGAG
GGAAGAGTIGCTTGTAAAACTCAATCGCGAAGATCTACTGCGAAAGCAGCGG

CEAGRGAACTCTCGRITCCCATGGATGACAAGAAAGTCCGAAGAAACGATTA
CICCATGRAATTITGAGGAAGTTGICGATAAARGIGCRICAGCTICAATCRTTG
ATCGAGAGGATGACCAACTTIGACAAGAATITACCGAACGAAAAAGTATTGECS

JTAAGCACAGTTTACTITACGAGTATTTCACAGTGTACAATGAACTCACGAAAGT
TAAGTATGTGCACTGAGGGCATGCGTAAACCCGCCTITCTAAGCGGAGAACAG

GCAATIGAAAGAGGACTACTITAAGAAAATIGAATGCTICGATICTIGTICGAGA

JCTCCERGRTAGAAGATGGATTTAATGCRTCACTIGGTACRTATCATGARCTC
CTAAAGATAATTAAAGATAAGGACTTICCTGGATAACGAAGAGAATGAAGATAT

CERGATAAGAGACAAGCAAAGTCGTAAAACTATICTCGATTTICTAAAGAGCG
ARG CTICRRCAATAGGAACTTIATGCAGCTGATCCATCATGACTCTITAACS
TTCAAAGAGRATATACAAAAGGCACAGGTTICCGRACAAGGRGACTCATIGE
ACCAACATATIGCGAATCTTGCTCRTICRCCACCCATCAAAAAGGGCATACTC
CAGACAGTCAAAGTAGTGGATRAGCTAGTTAAGGICATGRRACGTCACAAAG
CERAAAACATIGTAATCGACATGGRCACGCCAAAATCAAACGACTCAGAAGEE

GCAAAAAAACARTCRAGAGCRRATGAAGAGAATAGAAGAGGRTATTAAAGA
gooogod
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goooaoano

ACTGGGCAGCCACATCTTAAAGCAGCATCCTGTGGAAAATACCCAATTGCAG
AACGAGAAACTTTACCTCTATTACCTACAAAATGGAAGGGACATGTATIGTITGA

CCCAATCCTTTTIGAAGGACGATTCAATCGACAATAAAGTGCTTACACGCTCG
GATAAGAACCRAGGGAAAAGTGACAATGTTCCAAGCGAGGAAGTCGTAAAGA
AAATCAAGAACTATIGGCRGCAGCTICCTAAATGCGAAACTGATAACGCAAAG

AAAGTTCGATAACTTAACTAAAGCTGAGAGGCRICGCTIGTICTIGAACTIGACA
AGGCCGGATTTATTAAACGTCAGCTCGTGGAAACCCGCCAAATCACAAAGCA

...............................................................................................................................................

GCGCACGACGCTTATCTTAATGCCGTCGTAGGGACCGCACTCATTAAGAAATA
CCCGAAGCTAGAAAGTGAGTTIGTIGTATGGTGATTACAAAGTITATGACGTCC

GGAGAGATACGCAAACGACCTITAATTIGAAACCAATGGGGAGACAGGTGAAA
TCGTATGGGATAAGEGCCEGRACTICGCGACCGTGAGAAAAGTITIGTCCAT
GCCCCAARTCAACATAGTAAAGAAAACTGAGRTGCAGACCGCAGGRTTTICA
AAGGAATCGATTCTICCAAAAAGGAATAGTGATAAGCTCATCGCTCGTAAAAA
GRACTGRGACCCCAAAAACTACGRTGRCTICGATAGCCCTACAGTIGCCTAT
TCTRICCTAGTAGTGECAAAACGTTGACAAGGGAAAATCCAAGAAACTGAAGT
CAGTCAAAGAATIATTGRGRATAACGATTATGGAGCECTCGTCTITIGAAAAG

AACCCCATCGACTICCTTGAGGCGAAAGGRTTACAAGGAAGTAAAAAAGGATG
TCATAATTAAACTACCAAAGTATAGTICIGTTTIGAGITAGAAAATGGCCGAAAA

TATCTCGACGAAATCATAGAGCAAATTICGGAATTICAGTAAGAGAGTCATCCT
AGCTGATGCCAATCTGGACAAAGTATTAAGCGCATACAACAAGCACAGGGAT
GCTCGRCECTCCAGCCECATTCAAGTATITIGACACAACGATAGATCGCAAAG
GATACACTICTACCAAGGAGGTGCTAGACGCGACACTGATTICACCAATCCATC
ACGGGATTATATGAAACTCGRATAGATTIGICACAGCTTGEGEGTRACGGATC

...................................................................

GCGCTGGAAGCGGGGGCAAGGGGAGTGCAGGTGGAAACCATCTCCCCAGGAGAC
GGGCGCACCTTCCCCAAGCGCGGCCAGACCTGCGTGGTGCACTACACCGGG
ATGCTTGAAGATGGAAAGAAATTTGATTCCTCCCGGGACAGAAACAAGCCCTT
TAAGTTTATGCTAGGCAAGCAGGAGGTGATCCGAGGCTGGGAAGAAGGGGTT
GCCCAGATGAGTGTGGGTCAGAGAGCCAAACTGACTATATCTCCAGATTATGC
CTATGGTGCCACTGGGCACCCAGGCATCATCCCACCACATGCCACTCTCGTCT
TCGATGTGGAGCTTCTAAAACTGGAAGGTTCTAGGGGAGTGCAGGTGGAAAC
CATCTCCCCAGGAGACGGGCGCACCTTCCCCAAGCGCGGCCAGACCTGCGTG
GTGCACTACACCGGGATGCTTGAAGATGGAAAGAAATTTGATTCCTCCCGGG
ACAGAAACAAGCCCTTTAAGTTTATGCTAGGCAAGCAGGAGGTGATCCGAGG
CTGGGAAGAAGGGGTTGCCCAGATGAGTGTGGGTCAGAGAGCCAAACTGACT
ATATCTCCAGATTATGCCTATGGTGCCACTGGGCACCCAGGCATCATCCCACC
ACATGCCACTCTCGTCTTCGATGTGGAGCTTCTAAAACTGGAAGGGGGAAGCG
GCTGGAAGCGGGAGGGGAGTGCAGGTGGAAACCATCTCCCCAGGAGACGGGC
GCACCTTCCCCAAGCGCGGCCAGACCTGCGTGGTGCACTACACCGGGATGCT
TGAAGATGGAAAGAAATTTGATTCCTCCCGGGACAGAAACAAGCCCTTTAAGT
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TTATGCTAGGCAAGCAGGAGGTGATCCGAGGCTGGGAAGAAGGGGTTGCCCA
GATGAGTGTGGGTCAGAGAGCCAAACTGACTATATCTCCAGATTATGCCTATG
GTGCCACTGGGCACCCAGGCATCATCCCACCACATGCCACTCTCGTCTTCGAT
GTGGAGCTTCTAAAACTGGAAGGTTCTAGGGGAGTGCAGGTGGAAACCATCT
CCCCAGGAGACGGGCGCACCTTCCCCAAGCGCGGCCAGACCTGCGTGGTGC
ACTACACCGGGATGCTTGAAGATGGAAAGAAATTTGATTCCTCCCGGGACAG
AAACAAGCCCTTTAAGTTTATGCTAGGCAAGCAGGAGGTGATCCGAGGCTGG
GAAGAAGGGGTTGCCCAGATGAGTGTGGGTCAGAGAGCCAAACTGACTATAT
CTCCAGATTATGCCTATGGTGCCACTGGGCACCCAGGCATCATCCCACCACAT
GCCACTCTCGTCTTCGATGTGGAGCTTCTAAAACTGGAAGGATAA

NNNN = NLS

NNNN = DmrA
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BPK617: pCAG-NLS-dSpCas9(D10A,H840A)-NLS-3xFLAG-VP64 (B2%|&F= 10)

ATGGCGCCGAAAAAAAAACGCAAAGTGAACGGCGGAGGGTCCGGAGGAGGC
GGTAGCGGAGGCGATAAAAAGTATTCTATTIGGTTITAGCCATCGGCACTAATIC

GAAAAAAGGCTAGTIGACTCAACTGATAAAGCGGACCTGAGGRTTAATCTACTIG
GCICTTGCCCATAIGATAAAGTICCGTCGRCACTTICTCATIGAGGGTIGATCTA
AATCCGGACAACTCGGATGTCGACAAACTGTICATCCAGTITAGTACAAACLTA

TAATCAGTTGTITGAAGAGAACCCTATAAATGCAAGTGRCRTGCATGCGAAGE

CIATTCTTAGCRCCCRCCTCTCTAAATCCCGACGGCTAGAAAACCTGATCECA
CAATTACCCGGAGAGAAGAAAAATGGGTTGTTCGGTAACCTTATAGCGCTCTC

------------------------------------------------------------------------------------------------------------------------------------------------
................................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------------

CAAATTGCAGATCAGTATGCRGACTTATTITIGGCTGCCAAAAACCTTAGCGA
TGCAATCCTCCTATCTGACATACTGAGAGTTAATACTGAGATTACCAAGGECGE

CAAGAGGAATTCTACAAGTTITATCAAACCCATATTIAGAGAAGATGGATGGGAC
GRAAGAGTIGCTTGTAAAACTCAATCGCGAAGATCTACTGCGAAAGCAGCGE
ACTITCGACAACGETAGCATTCCACATCAAATCCACTTAGGCGAATIGCATGE
JTATAGITAGAAGGCAGGAGGATLTITTAICCGIICCTICAAAGACAATCCIGAAA
AGATTGAGAAAATCCTAACCTTICGCATACCTTACTATGIGRGACCCCTIGRCE
CCAGGRAACTCICGEITCGCATGGATGACAAGAAAGTCCGAAGAAACGATTA
CICCATGGAATITTGAGGAAGTIGICGATAAAGRIGCRICAGCTCAATCGITTC.
ATCGAGAGGATCACCAACTTIGACAAGAATTTACCCAACGAAAAAGTATIGCG
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JTAAGCACAGTITACGTITACGARTATTICACACTIGIACAATGAACTICACGAAAGT
TAAGTATGTCACTGAGGGCATGCGTAAACCCGCCTTTCTAAGCGGAGAACAG

AAGAAAGCAATAGTAGATCTGTTATTCAAGACCAACCECAAAGIGACACTTAA
GCAATTGAAAGAGGACTACTITAAGAAAATTGAATGCTICGATICTGTCGAGA
TCTCCEECRTAGAAGATCGATTTAATGCRICACTTIGGTACGTATICATGACCTE
CTAAAGATAATTAAAGATAAGRACTICCTGGATAACGAAGAGAATGAAGATAT

CITAGAAGATATAGTGTTGACTCTTACCCICTITGAAGATCCGRAAATGATIGA
GGAAAGACTAAAAACATACGCTCACCTGTTCGACGATAAGGTTATGAAACAGT

GCAAAAAAACAGTCRACAGCGGATGAAGAGAATAGAAGAGGGTATTAAAGA
ACTGGGECAGCCAGATCTTAAAGGAGCATCCTGTGCAAAATACCCAATTGCAG
AACGAGAAACTTIACCTCTATTACCTACAAAATGCAAGGGACATGTATGTTGA
TCAGGAACTGRACATAAACCGTTTATCIGAITACGACGTCGATGCCATIGTAG
CCCAATCCTITITGAAGGACGATTCAATCCACAATAAAGTGCTTACACGCTCG
GATAAGAACCGAGGRGAAAAGTGACAATGTITCCAAGCGAGGAAGTCGTAAAGA
AAATGAAGAACTATIGGCGGCAGCTCCTAAATGCGAAACTGATAACGCAAAG

AAAGTTCGATAACTTAACTAAAGCTGAGAGGGRIGGCTTGICTGAACTTGACA
AGGCCGGATTTATTAAACGTCAGCTCGTGGAAACCCGCCAAATCACAAAGCA

CITCTITTATICTAACATTATGAATTTICTITAAGACGGAAATCACTCTGGCAAAC
GGEAGAGATACGCAAACGACCTITAATTGAAACCAATGGGGAGACAGGETGAAA
TCRTATGGRATAAGRGCCEGRACTICGCCACGRTGAGAAAAGTTTTGICCAT
GCCCCAAGTCAACATAGTAAAGAAAACTGAGGTGCAGACCGGAGGRITTICA

AAGGAATCGATTCTTCCAAAAAGGAATAGTGATAAGCTCATCGCTCGTAAAAA
GGACTGGGACCCGAAAAAGTACGGTGGCTTCGATAGCCCTACAGTTGCCTAT

CARTCAAAGAATTATTIGGGRATAACGATTATGRAGCRCTCRICITTTGAAAAG
AACGCCATCGACTTICCTIGAGRCRAAAGGTTACAAGGAAGTAAAAAAGGRATG

TCATAATTAAACTACCAAAGTATAGTCTGTTICAGTTAGAAAATGGCCCAAAA
CGGATGTTGGCTAGCGCCECAGAGCTTCAAAAGGGGAACGAACTCGCACTAG

COTCTAAATACGTGAATTICCTGTATTTAGCGTICCCATTACGAGAAGTIGAAAG
GITCACCTGAAGATAACGAACAGAAGCAACTTTTTGTIGAGCAGCACAAACAT

TATCTCGACGAAATCATAGAGCAAATTTCGGAATTCAGTAAGAGAGTCATCCT
AGCTGATGCCAATCTGCACAAAGTATTAAGCGCATACAACAAGCACAGGGAT
AAACCCATACGTGAGCAGRCRGAAAATATTATCCATTIGTITACTCTITACCAA
CCTCRGCRCTCCARCCECATTCAAGTATTTIGACACAACGATAGATCGCAAAG
GATACAGTTCTACCAARGAGGTGCTACACGCRACACTGATTCACCAATCCATC

ACGRRATTATATGAAACTCGRATAGATTTGICACAGCTTGRRGRTGACGGATC
CCCCAAGAAGAAGAGGAAAGTCTCGAGCGAGTAGAAAGACCATGACGGTGATT
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GGTGGAAGCGGGCGCGCCGACGCGCTGGACGATTTCGATCTCGACATGCTGG
GTTCTGATGCCCTCGATGACTTTGACCTGGATATGTTGGGAAGCGACGCATTG
GATGACTTTGATCTGGACATGCTCGGCTCCGATGCTCTGGACGATTTCGATCT
CGATATGTTA

NNNN = NLS
NNNN = dSpCas9(D10A, H840A)

NNNN = VP64
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BPK1160: pCAG-NLS-dSpCas9(D10A,H840A)-NLS-3xFLAG-p65 (E2H&E= 11)

ATGGCGCCGAAAAAAAAACGCAAAGTGAACGGCGGAGGGTCCGGAGGAGGC

GGTAGCGGAGGCEATAAAAAGTALICTAIIGGITIAGCCATCGECACTAATIG
CeTIGCATGERCTCGTCATAACCCATGAATACAAAGTACCTTCAAAGAAATTTA
ACGRIGTTCRGGAACACAGACCGTCATICGATTAAAAAGAATCTTATCGGRIGCE
CICCTATTCGATAGTGGCGAAACGGCACAGGCRACTCECCTGAAACGAACLE,
Gl CGGAGAAGGTATACACGTCGCAAGAACCCAATATGITACTTACAAGAAATL

TTTAGCAATGAGATGGCCAAAGTTCACCGATTICTIICTITCACCGTITTIGGAAGAG
TCCTTCCTTIGTCGAAGAGGACAAGAAACATGAACGGCACCCCATCTTTGGAAA

ACTAGGCCTGACACCAAATTTTAAGTCGAACTICGACTTIAGCTGAAGATGCCA
AATTGCAGCTTAGTAAGCGACACCTACGATGACGATCTICGACAATCTACTGGCA
CAAATTGGAGATCAGTATGCGGACTTATTITIGGCIGCCAAAAACCTTAGCGA
TGCAATCCTCRTATCTGACATACTGAGAGITAATACTGAGATTACCAAGGCGE

COTTATCCRCTTCAATGATCAAAAGGTACGATGAACATCACCAAGACTTIGACA
CTITCTCAAGGCCCTAGTICCGTCAGCAACTGCCTGAGAAATATAAGGAAATATT

-----------------------------------------------------------------------------------------------------------------------------------------------
..............................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------------

GGRAAGAGTIGCTTGTAAAACTCAATCGCCAAGATCTACTGCGAAAGCAGCRR
ACTTTCGACAACGGTAGCATTCCACATCAAATCCACTTAGGCGAATTIGCATIGE

CICCATGCAATITICGAGGAAGTIGICCGATAAAGRIGCGTCAGCTCAATCGTIG
ATCGAGAGGATGACCAACTTIGACAAGAATTTACCGAACGAAAAAGTATIGES
TAAGCACAGTTIACTITACGAGTATITCACAGTGTACAATGAACTCACGAAAGT
TAAGTATGICACTGAGGGCATGCGTAAACCCGCCTTTCTAAGCGRAGAACAG
AAGAAAGCAATAGTAGATCTGTTATTCAAGACCAACCGCAAAGTGACAGRTTAA
GCAATIGAAAGAGGACTACTITAAGAAAATTGAATGCTTCGATICIGTCGAGA
TCICCRRGRTAGAAGATCGATTTAATGCRICACTIGGTACGTIATCATGACCTC
CTAAAGATAATTAAAGATAAGGAGTICCTGCATAACGAAGAGAATGAAGATAT
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CITAGAAGATATAGTGITGACTCTTACCCTCTTTGAAGATCGGCAAATGATIGA

..........................................................................................................................................

CEGGATAAGAGACAAGCAAAGTGRTAAAACTATICTCGATTITCTAAAGAGCE
ACGRCTICGCCAATAGGAACTTTATGCAGCTGATCCATGATGACTCTTTAACE
TTCAAAGAGGATATACAAAAGGCACAGRTTICCGRACAAGGGGACTCATIGE

ACGAACATATTGCRAATCTTCCTERTICGCCAGCCATCAAAAAGGECATACTS
CAGACAGTCAAAGTAGTGGATGAGCTAGTTAAGGTCATGGGACGTCAGAAAG.

-----------------------------------------------------------------------------------------------------------------------------------------------

AACGAGAAACTTTACCTCTATTACCTACAAAATGGAAGGGACATGTATGTIGA
TCAGGAACTGGACATAAACCGTTTATCTGATTACGACGTCGATGCCATTGTAG

AAATGAAGAACTATTGGCGGCAGCTCCTAAATGCGAAACTGATAACGCAAAG

AAAGTTCGATAACTTAACTAAAGCTGAGAGGEGTEGCTIGICTGAACTIGACA
AGGCCRGATTTATTAAACGTCAGCTCATGGAAACCCGECCAAATCACAAAGEA

TGTTGCACAGATACTAGATICCCGAATGAATACGAAATACGACGAGAACGATA
AGCTGATTCGRGAAGTCAAAGTAATCACTITAAAGTCAAAATIGRTRICGRAG
TTCAGAAAGGATTTTCAATTCTATAAAGTTAGGGAGATAAATAACTACCACCAT
GCGCACGACGCTTATCTTAATGCCCTCGTAGGGACCECACTCATTAAGAAATA

CCCGAAGCTAGAAAGTGAGTTIGIGTATGRIGATTACAAAGTTIATGACGTCG
GTAAGATGATCGCGAAAAGCGAACAGGAGATAGGCAAGGCTACAGCCAAATA

GCCCCAAGTCAACATAGTAAACGAAAACTCAGGTGCAGACCEGAGGRITTICA
AAGGAATCGATTCTTCCAAAAAGGAATAGTGATAAGCTCATCGCTCGTAAAAA
TCTGTCCTAGTAGTGGCAAAAGTIGAGAAGGCAAAATCCAAGAAACTGAAGT
CAGTCAAAGAATTATTGGGRGATAACGATTATGGAGCGCTCGICTITIGAAAAG
AACCCCATCGACTICCTIGAGGCGAAACGTTACAAGGAAGTAAAAAAGRATE
TCATAATTAAACTACGCAAAGTATAGICIGITIGAGTTAGAAAATGGCCGAAAA

CRRATGTTGGCTAGCGCCCRAGAGCTICAAAAGEGGAACGAACTCGCACTAL
CGTCTAAATACGTGAATTICCTGTATITAGCGTCCCATTACGAGAAGTTGAAAG

TATCTCGACGAAATCATAGAGCAAATTTCRGAATTCAGTAAGAGAGTCATCGT

AGCTGATGCCAATCTGEACAAAGTATTAAGCGCATACAACAAGCACAGGEGAT
AAACCCATACGTGAGCAGGCGGAAAATATTATCCATTTGTITACTCTTACCAA

GATACACTICTACCAAGGAGGTGCTAGACGCGACACTGATTCACCAATCCATC
ACGGGATTATATGAAACTCGGATAGATTIGICACAGCTTGGGGGTGACGGATC

GGTGGAAGCGGGATGGAGTTCCAGTACCTGCCAGATACAGACGATCGTCACC
GGATTGAGGAGAAACGTAAAAGGACATATGAGACCTTCAAGAGCATCATGAA
GAAGAGTCCTTTCAGCGGACCCACCGACCCCCGGCCTCCACCTCGACGCATT
GCTGTGCCTTCCCGCAGCTCAGCTTCTGTCCCCAAGCCAGCACCCCAGCCCTA
TCCCTTTACGTCATCCCTGAGCACCATCAACTATGATGAGTTTCCCACCATGGT
GTTTCCTTCTGGGCAGATCAGCCAGGCCTCGGCCTTGGCCCCGGCCCCTCCC
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CAAGTCCTGCCCCAGGCTCCAGCCCCTGCCCCTGCTCCAGCCATGGTATCAG
CTCTGGCCCAGGCCCCAGCCCCTGTCCCAGTCCTAGCCCCAGGCCCTCCTCA
GGCTGTGGCCCCACCTGCCCCCAAGCCCACCCAGGCTGGGGAAGGAACGCT
GTCAGAGGCCCTGCTGCAGCTGCAGTTTGATGATGAAGACCTGGGGGCCTTG
CTTGGCAACAGCACAGACCCAGCTGTGTTCACAGACCTGGCATCCGTCGATA
ACTCCGAGTTTCAGCAGCTGCTGAACCAGGGCATACCTGTGGCCCCCCACAC
AACTGAGCCCATGCTGATGGAGTACCCTGAGGCTATAACTCGCCTAGTGACA
GGGGCCCAGAGGCCCCCCGACCCAGCTCCTGCTCCACTGGGGGCCCCGGGG
CTCCCCAATGGCCTCCTTTCAGGAGATGAAGACTTCTCCTCCATTGCGGACAT
GGACTTCTCAGCCCTGCTGAGTCAGATCAGCTCTTAA

NNNN = NLS

NNNN = p65
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JEH127: pCAG-NLS-dSpCas9(D10A,H840A)-NLS-3xHA-VPR(VP64-p65-RTA)
(BHES 12)

ATGGCGCCGAAAAAAAAACGCAAAGTGAACGGCGGAGGGTCCGGAGGAGGC
GGTAGCGGAGGCGATAAAAAGTATTCTATIGGTTTAGCCATCGGCACTAATIC

CATAGTAGATGAGGTGGCATATCATGAAAAGTACCCAACGATTTATCACCTCA
GAAAAAAGGTAGTIGACTCAACTGATAAAGCGGACCTGAGGRTIAATICTACTIG
GeICTTGCCCATATGATAAAGTICCGTGGGCACTTTICTCATIGAGGGTGATCTA
AATCCRGACAACTCRRATGTCRACAAACTGTICATCCAGTTAGTACAAACCTA

TAATCAGITTGITTGAAGAGAACCCTATAAATGCAAGTGGCRTGCGATGCCAAGG
CTATTCTTAGCGCCCGCCTCTCTAAATCCCGACGGCTAGAAAACCTGATCGCA

................................................................................................................................................
-------------------------------------------------------------------------------------------------------------------------------------------------

...............................................................................................................................................

AATTGCAGCTTAGTAAGGACACGTACGATCACGATCTCGACAATCTACTGGECA
CAAATTGGAGATCAGTATGCGGACTTATTITIGGCTGCCAAAAACCTTAGCGA

CITTGATCAGTCGAAAAACGGERTACGCAGGTTATATIGACGGCGGAGCGAGT
CAAGAGGAATTCTACAAGTITATCAAACCCATATTAGAGAAGATGGATGGGAC
GRAAGAGTTIGCTTGTAAAACTCAATCGCGAAGATCTACTGCGAAAGCAGCGE
ACTTTCGACAACGGTAGCATTCCACATCAAATCCACTTAGRCGAATIGCATGS
TATACTTAGAAGGCAGCAGGATTTITATCCGTICCTCAAAGACAATCGTGAAA
AGATTGAGAAAATCCTAACCTTTICGCATACCTTACTATGIGRGACCCCTGGCE
CEAGCGRRAACTCICGRITCCCATGGATGACAAGAAAGTCCGAAGAAACGATTA

CICCATGCAATTTTGAGGAAGITGTCRATAAAGGIGCRICAGCTCAATCGITG
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ATCCAGAGCATCACCAACTTTIGACAAGAATTTACCGAACGAAAAAGTATIGCS
TAAGCAGCAGTTTACTTTACGAGTATTICACAGTGTACGAATGAACTCACGAAAGT

AAGAAAGCAATAGTAGATCTGITATTCAAGACCAACCGCAAAGTGACARTTAA
GCAATTGAAAGAGGACTACTITAAGAAAATTGAATGCTTCRATICTIGTCGAGA
TCTCCEEERTAGAAGATCCATTTAATGCGICACTIGGTACGTATCATGACLTC

CTAAAGATAATTAAAGATAAGGACTTCCTGRATAACGAAGAGAATGAAGATAT
CTTAGAAGATATAGTGTTGACTCTTACCCTCTTTGAAGATCGGGAAATGATTIGA

ACGGRTTCECCAATAGGAACTITATGCACCTICGATCCAIGATGACTCTTTAACG
TTCAAAGAGGATATACAAAAGGCACAGGTTITCCGGACAAGGGGACTCATIGE

CEGAAAACATIGTAATCGAGATGGCACGCCAAAATCAAACGACTCAGAAGGE
GCAAMAAAACAGTCCAGAGCCCATCGAACGAGAATAGAAGAGGGTATTAAAGA
ACTGGRCAGCCAGATCTTAAAGGAGCATCCTGTGGAAAATACCCAATIGCAG
AACGAGAAACTTTACCTCTATTACCTACAAAATGGAAGGGACATGTATGTIGA
TCAGGAAGTGRACATAAACCRTTTATCIGATTACGACGTCRATGCCATTRTAG
CeCAATCCTTTITGAAGGACRATTCAATCGACAATAAAGTGCTTACACGRTCG
GATAAGAACCGAGGGAAAAGTGACAATGTTCCAAGCGAGGAAGTCETAAAGA

AAATGAAGAACTATTGGCGGCAGCTCCTAAATGCGAAACTGATAACGCAAAG
AAAGTTCGATAACTTAACTAAAGCTGAGAGGGGTGGCTTGTICTGAACTTGACA

TTCAGAAAGGATITTCAATTCTATAAAGTTAGGGAGATAAATAACTAGCACCAT
GCGCACGACCCTTAICTTAATGCCGTCGTAGGGACCGCACTCATTAAGAAATA
GTAAGATGATCGCCAAAAGCGAACAGGAGATAGGCAAGGCTACAGCCAAATA
CITCTITTATICTAACATTATGAATTTCTITAAGACGGAAATCACTCTEGCAAAL
GGAGAGATACGCAAACGACCTTTAATTGAAACCAATGEGRAGACAGRTGAAA
TCRTATRGRATAAGGRCCRGRACTICRCCACGRTGAGAAAAGTITIGICCAT

GCCCCAAGTCAACATAGTAAAGAAAACTGAGGTECAGACCGGAGGGTTIICA
AAGGAATCGATTCTICCAAAAAGGAATAGTGATAAGCTCATCGCTCGTAAAAA

TCTIGTCCTAGTAGTGRCAAAAGTIGAGAAGGGAAAATCCAAGAAACTGAAGT
CAGTCAAAGAATTATTGGGGATAACGATTATGGAGCGCTCRICTITIGAAAAG
AACCCCATCGACTICCTIGAGGCGAAAGGTTACAAGGAAGTAAAAAAGGATG

CEGATGTTCGCTAGCGCCECAGAGCTICAAAGEEGAACGAACTCGCACTAC
CGICTAAATACGTGAATITCCTGTATITAGCGTCCCATTACGAGAAGTTGAAAG

GITCACCTGAAGATAACGAACAGAAGCAACTTTTIGTITGAGCAGCACAAACAT
TATCTCGACGAAATCATAGAGCAAATTTCGGAATTCAGTAAGAGAGTCATCET
AGCTGATGCCAATCTGRACAAAGTATTAAGCGCATACAACAAGCACAGGGAT
AAACCCATACGTGAGCAGGCGGAAAATATTATCCATTTCTITACTCTTACCAA
CCTCRECGETCCAGCCRCATTCAAGTATTTTIGACACAACGATAGATCGCAAAG
GATACACTTCTACCAAGGACGTGCTAGACGCGACACTGATTICACCAATCCATG
ACGGGATTATATGAAACTCGGATAGATTTGICACAGCTTGRRGRTGAGCGGATC
CCCCAAGAAGAAGAGGAAAGTCAAAAGGCCGGCGGCCACGAAAAAGGCCGG
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CCAGGCAAAAAAGAAAAAGGGATCCTACCCATACGATGTITCCAGATTACGCTT

--------------------------------------------------------------------------------------------------------------------------------------------

GAAGCGAGGCCAGCGGTTCCGGACGGGCTGACGCATTGGACGATTTTGATCT
GGATATGCTGGGAAGTGACGCCCTCGATGATTTTGACCTTGACATGCTTGGTT
CGGATGCCCTTGATGACTTTGACCTCGACATGCTCGGCAGTGACGCCCTTGAT
GATTTCGACCTGGACATGCTGATTAACTCTAGAAGTTCCGGATCTCCGAAAAA
GAAACGCAAAGTTGGTAGCCAGTACCTGCCCGACACCGACGACCGGCACCG
GATCGAGGAAAAGCGGAAGCGGACCTACGAGACATTCAAGAGCATCATGAA
GAAGTCCCCCTTCAGCGGCCCCACCGACCCTAGACCTCCACCTAGAAGAATC
GCCGTGCCCAGCAGATCCAGCGCCAGCGTGCCAAAACCTGCCCCCCAGCCTT
ACCCCTTCACCAGCAGCCTGAGCACCATCAACTACGACGAGTTCCCTACCATG
GTGTTCCCCAGCGGCCAGATCTCTCAGGCCTCTGCTCTGGCTCCAGCCCCTCC
TCAGGTGCTGCCTCAGGCTCCTGCTCCTGCACCAGCTCCAGCCATGGTGTCTG
CACTGGCTCAGGCACCAGCACCCGTGCCTGTGCTGGCTCCTGGACCTCCACA
GGCTGTGGCTCCACCAGCCCCTAAACCTACACAGGCCGGCGAGGGCACACTG
TCTGAAGCTCTGCTGCAGCTGCAGTTCGACGACGAGGATCTGGGAGCCCTGC
TGGGAAACAGCACCGATCCTGCCGTGTTCACCGACCTGGCCAGCGTGGACAA
CAGCGAGTTCCAGCAGCTGCTGAACCAGGGCATCCCTGTGGCCCCTCACACC
ACCGAGCCCATGCTGATGGAATACCCCGAGGCCATCACCCGGCTCGTGACAG
GCGCTCAGAGGCCTCCTGATCCAGCTCCTGCCCCTCTGGGAGCACCAGGCCT
GCCTAATGGACTGCTGTCTGGCGACGAGGACTTCAGCTCTATCGCCGATATGG
ATTTCTCAGCCTTGCTGGGCTCTGGCAGCGGCAGCCGGGATTCCAGGGAAGG
GATGTTTTTGCCGAAGCCTGAGGCCGGCTCCGCTATTAGTGACGTGTTTGAGG
GCCGCGAGGTGTGCCAGCCAAAACGAATCCGGCCATTTCATCCTCCAGGAAG
TCCATGGGCCAACCGCCCACTCCCCGCCAGCCTCGCACCAACACCAACCGGT
CCAGTACATGAGCCAGTCGGGTCACTGACCCCGGCACCAGTCCCTCAGCCAC
TGGATCCAGCGCCCGCAGTGACTCCCGAGGCCAGTCACCTGTTGGAGGATCC
CGATGAAGAGACGAGCCAGGCTGTCAAAGCCCTTCGGGAGATGGCCGATACT
GTGATTCCCCAGAAGGAAGAGGCTGCAATCTGTGGCCAAATGGACCTTTCCC
ATCCGCCCCCAAGGGGCCATCTGGATGAGCTGACAACCACACTTGAGTCCAT
GACCGAGGATCTGAACCTGGACTCACCCCTGACCCCGGAATTGAACGAGATT
CTGGATACCTTCCTGAACGACGAGTGCCTCTTGCATGCCATGCATATCAGCAC
AGGACTGTCCATCTTCGACACATCTCTGTTTTAA

NNNN = NLS
NNNN = dSpCas9(D10A, H840A)

NNNN = VPR
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BPK880: pCAG-DmrC-NLS-3xFLAG-VP64 (Bc5I&E= 13)

ATGGGATCCAGAATCCTCTGGCATGAGATGIGGCATRAAGGCCTGGAAGAGS
CATCTCRITIGTACTIIGGGGRAAAGRAACGTGAAAGRCATGITIGAGGTIGCIG
GAGCCCITCCATGCTAICATGGAACGGGGACCCCAGACTCTGAAGCAAACAT
CCTTTAATCAGGRCCTATGGTICCGAGATITAATGGAGGCLCAAGAGTGGTGCAG
GAAGTACATGAAATCAGCGAATGTCAAGGACCTCCTCCAAGCCTIGGRACCTE
TATTATCATGIGITCCGACGAATCTCAAAGGGCGGCGGATCCCCCAAGAAGAA
GAGGAAAGTCTCGAGCGACTACAAAGACCATGACGGTGATTATAAAGATCATGA

---------------------------------------------------------------------------

CGCGCCGACGCGCTGGACGATTTCGATCTCGACATGCTGGGTTCTGATGCCCT
CGATGACTTTGACCTGGATATGTTGGGAAGCGACGCATTGGATGACTTTGATC
TGGACATGCTCGGCTCCGATGCTCTGGACGATTTCGATCTCGATATGTTATAA

NNNN = NLS
NNNN = DmrC

NNNN = VP64
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BPK1169: pCAG-DmrC-NLS-3xFLAG-p65 (B25IES 14)

GTCGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTC
ATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCT
GACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAA
CGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCC
ACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATG
ACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTA
CTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAGGTGAGCCCCA
CGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTAT
TTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGEGGCGCGECGCC
AGGCGGGGCGGEGGLCGEGGGCGAGGGGCEGGGGCGGGEGGCGAGGCGGAGAGGTGCGGLCGGC
AGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCE
GCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGCGCTGCCTTCG
CCCCGTGCCCCGCTCCGCCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGACCGC
GTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCG
CTTGGTTTAATGACGGCTTGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTGAGGGGCT
CCGGGAGGGCCCTTTGTGCGGGGGGAGCGGCTCGGGGGEGETGCGTGCGTGTGTGTGTG
CGTGGGGAGCGCCGCGTGCGEGCTCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGEGEGLEG
CGGCGCGGGGCTTTGTGCGCTCCGCAGTGTGCGCGAGGGGAGCGCGGCCGGGEGGLC GG
TGCCCCGCGGTGCGGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGETGTGTG
CGTGGGGGGGETGAGCAGGGGGETGTGGGCGCGTCGGTCGGGCTGCAACCCCCCCTGCA
CCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGEGTGCGGGGCTCCGTACGGG
GCGTGGCGCGGGGCTCGCCGEGTGCCGGGCGEGGGEGGETGGCGGCAGGTGGGGGETGCCGGGE
CGGGGCGGGGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGECGGCGGCCCCCG
GAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATC
GTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGTGCGGAGCCGAAATCTGG
GAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGGCGAAGCGGTGCGGCGCCGGCAG
GAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCC
TCTCCAGCCTCGGGGCTGTCCGCGGGGGGACGGCTGCCTTCGGGGGGGACGGGEGCAG
GGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGT
TCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTC
TCATCATTTTGGCAAAGAATTCTGCAGTCGACGGTACCGCGGGCCCGGGATCCACCG
GTCGCCACCATGGGATCCAGAATCCTCTGGCATGAGATGTGGCATGAAGGCCTGGAA
GAGGCATCTCGTTTGTACTTTGGGGAAAGGAACGTGAAAGGCATGTTTGAGGTGCTG
GAGCCCTTGCATGCTATGATGGAACGGGGACCCCAGACTCTGAAGGAAACATCCTTT
AATCAGGCCTATGGTCGAGATTTAATGGAGGCCCAAGAGTGGTGCAGGAAGTACATG
AAATCAGGGAATGTCAAGGACCTCCTCCAAGCCTGGGACCTCTATTATCATGTGTTC
CGACGAATCTCAAAGGGCGGCGGATCCCCCAAGAAGAAGAGGAAAGTCTCGAGCGAC
TACAAAGACCATGACGGTGATTATAAAGATCATGACATCGATTACAAGGATGACGAT
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GACAAGGCTGCAGGAGGCGGTGGAAGCGGGATGGAGTTCCAGTACCTGCCAGATACA
GACGATCGTCACCGGATTGAGGAGAAACGTAAAAGGACATATGAGACCTTCAAGAGC
ATCATGAAGAAGAGTCCTTTCAGCGGACCCACCGACCCCCGGCCTCCACCTCGACGC
ATTGCTGTGCCTTCCCGCAGCTCAGCTTCTGTCCCCAAGCCAGCACCCCAGCCCTAT
CCCTTTACGTCATCCCTGAGCACCATCAACTATGATGAGTTTCCCACCATGGTGTTT
CCTTCTGGGCAGATCAGCCAGGCCTCGGCCTTGGCCCCGGCCCCTCCCCAAGTCCTG
CCCCAGGCTCCAGCCCCTGCCCCTGCTCCAGCCATGGTATCAGCTCTGGCCCAGGCC
CCAGCCCCTGTCCCAGTCCTAGCCCCAGGCCCTCCTCAGGCTGTGGCCCCACCTGCC
CCCAAGCCCACCCAGGCTGGGGAAGGAACGCTGTCAGAGGCCCTGCTGCAGCTGCAG
TTTGATGATGAAGACCTGGGGGCCTTGCTTGGCAACAGCACAGACCCAGCTGTGTTC
ACAGACCTGGCATCCGTCGATAACTCCGAGTTTCAGCAGCTGCTGAACCAGGGCATA
CCTGTGGCCCCCCACACAACTGAGCCCATGCTGATGGAGTACCCTGAGGCTATAACT
CGCCTAGTGACAGGGGCCCAGAGGCCCCCCGACCCAGCTCCTGCTCCACTGGGGGLCC
CCGGGGCTCCCCAATGGCCTCCTTTCAGGAGATGAAGACTTCTCCTCCATTGCGGAC
ATGGACTTCTCAGCCCTGCTGAGTCAGATCAGCTCTTAAAGCGGCCGCACTCCTCAG
GTGCAGGCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTCACAAA
TACCACTGAGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTT
GAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGG
AATTTTTTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACAT
CAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCCATATGCTGGCTGCCATG
AACAAAGGTTGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCAT
TCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTTGTTTT
GTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGA
TTTTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTATGGAGA
TCCCTCGACCTGCAGCCCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTG
AAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAA
AGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCC
CGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCGGATCCGCATCTCAATTAGTCAGCA
ACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCC
CATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC
TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTT
TGCAAAAAGCTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCA
TCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCA
AACTCATCAATGTATCTTATCATGTCTGGATCCGCTGCATTAATGAATCGGCCAACG
CGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTC
GCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAAT
ACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCA
GCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCG
CCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGAC
AGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGT
TCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGC
GCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAA
GCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAA
CTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCAC
TGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTG
GTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAA
GCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGC
TGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATC
TCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTC
ACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTT
AAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGA
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CAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTC
ATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACC
ATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTT
ATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTT
ATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCC
AGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTC
GTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATG
ATCCCCCATGTTGTGCARAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAG
AAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCT
TACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTC
ATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGA
TAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTC
GGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCAC
TCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGC
AARAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTG
AATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCT
CATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCG
CACATTTCCCCGAAAAGTGCCACCTGG
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MMW948: pCAG-DmrC-NLS-3xFLAG-VPR(VP64-p65-RTA)(E25IE 2 15)

GGTCGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTT
CATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGC
TGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTA
ACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCC
CACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAAT
GACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCT
ACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAGGTGAGCCCC
ACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTA
TTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGEGGGGGGCGCGCGLT
AGGCGGGGCGEGGGCGEGEGEECGAGGEGSGEGEGCEGGGCGAGGCGGAGAGGETGCGGCEEC
AGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCG
GCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGCGCTGCCTTCG
CCCCGTGCCCCGCTCCGCCGCLCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGACCGEL
GTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCG
CTTGGTTTAATGACGGCTTGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTGAGGGGCT
CCGGGAGGGCCCTTTGTGCGGGGGGAGCGGCTCGGGGEGGETGCGTGCGTGTGTGTGTG
CGTGGGGAGCGCCGCGTGCGGCTCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGGGCE
CGGCGCGGGGCTTTGTGCGCTCCGCAGTGTGCGCGAGGGGAGCGCGGCCGEGGGEGLGEE
TGCCCCGCGGTGCGGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTG
CGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGTCGGTCGGGCTGCAACCCCCCCTGCA
CCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTACGGG
GCGTGGCGCGEGGGCTCGCCGTGCCGGGCGEGEEETGGCEGGCAGGTGEGEEETGCCGGEGE
CGGGGCGGGGCCGCCTCGGGCCGGEGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCCG
GAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATC
GTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGTGCGGAGCCGAAATCTGG
GAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGGCGAAGCGGTGCGGCGCCGGCAG
GAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCC
TCTCCAGCCTCGGGGCTGTCCGCGGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAG
GGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGT
TCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTC
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TCATCATTTTGGCAAAGAATTCTGCAGTCGACGGTACCGCGGGCCCGGGATCCACCG
GTCGCCACCATGGGATCCAGAATCCTCTGGCATGAGATGTGGCATGAAGGCCTGGAA
GAGGCATCTCGTTTGTACTTTGGGGAARAGGAACGTGAAAGGCATGTTTGAGGTGCTG
GAGCCCTTGCATGCTATGATGGAACGGGGACCCCAGACTCTGAAGGAAACATCCTTT
AATCAGGCCTATGGTCGAGATTTAATGGAGGCCCAAGAGTGGTGCAGGAAGTACATG
AAATCAGGGAATGTCAAGGACCTCCTCCAAGCCTGGGACCTCTATTATCATGTGTTC
CGACGAATCTCAAAGGGCGGCGGATCCCCCAAGAAGAAGAGGAAAGTCTCGAGCGAC
TACAAAGACCATGACGGTGATTATAAAGATCATGACATCGATTACAAGGATGACGAT
GACAAGGCTGCAGGAGGCGGTGGAAGCGGGTCGGAGGCCAGCGGTTCCGGACGGGCT
GACGCATTGGACGATTTTGATCTGGATATGCTGGGAAGTGACGCCCTCGATGATTTT
GACCTTGACATGCTTGGTTCGGATGCCCTTGATGACTTTGACCTCGACATGCTCGGC
AGTGACGCCCTTGATGATTTCGACCTGGACATGCTGATTAACTCTAGAAGTTCCGGA
TCTCCGAAAAAGAAACGCAAAGTTGGTAGCCAGTACCTGCCCGACACCGACGACCGG
CACCGGATCGAGGAAAAGCGGAAGCGGACCTACGAGACATTCAAGAGCATCATGAAG
AAGTCCCCCTTCAGCGGCCCCACCGACCCTAGACCTCCACCTAGAAGAATCGCCGTG
CCCAGCAGATCCAGCGCCAGCGTGCCAAAACCTGCCCCCCAGCCTTACCCCTTCACC
AGCAGCCTGAGCACCATCAACTACGACGAGTTCCCTACCATGGTGTTCCCCAGCGGC
CAGATCTCTCAGGCCTCTGCTCTGGCTCCAGCCCCTCCTCAGGTGCTGCCTCAGGCT
CCTGCTCCTGCACCAGCTCCAGCCATGGTGTCTGCACTGGCTCAGGCACCAGCACCC
GTGCCTGTGCTGGCTCCTGGACCTCCACAGGCTGTGGCTCCACCAGCCCCTAAACCT
ACACAGGCCGGCGAGGGCACACTGTCTGAAGCTCTGCTGCAGCTGCAGTTCGACGAC
GAGGATCTGGGAGCCCTGCTGGGAAACAGCACCGATCCTGCCGTGTTCACCGACCTG
GCCAGCGTGGACAACAGCGAGTTCCAGCAGCTGCTGAACCAGGGCATCCCTGTGGCC
CCTCACACCACCGAGCCCATGCTGATGGAATACCCCGAGGCCATCACCCGGCTCGTG
ACAGGCGCTCAGAGGCCTCCTGATCCAGCTCCTGCCCCTCTGGGAGCACCAGGCCTG
CCTAATGGACTGCTGTCTGGCGACGAGGACTTCAGCTCTATCGCCGATATGGATTTC
TCAGCCTTGCTGGGCTCTGGCAGCGGCAGCCGGGATTCCAGGGAAGGGATGTTTTTG
CCGAAGCCTGAGGCCGGCTCCGCTATTAGTGACGTGTTTGAGGGCCGCGAGGTGTGC
CAGCCAAAACGAATCCGGCCATTTCATCCTCCAGGAAGTCCATGGGCCAACCGCCCA
CTCCCCGCCAGCCTCGCACCAACACCAACCGGTCCAGTACATGAGCCAGTCGGGTCA
CTGACCCCGGCACCAGTCCCTCAGCCACTGGATCCAGCGCCCGCAGTGACTCCCGAG
GCCAGTCACCTGTTGGAGGATCCCGATGAAGAGACGAGCCAGGCTGTCAAAGCCCTT
CGGGAGATGGCCGATACTGTGATTCCCCAGAAGGAAGAGGCTGCAATCTGTGGCCAA
ATGGACCTTTCCCATCCGCCCCCAAGGGGCCATCTGGATGAGCTGACAACCACACTT
GAGTCCATGACCGAGGATCTGAACCTGGACTCACCCCTGACCCCGGAATTGAACGAG
ATTCTGGATACCTTCCTGAACGACGAGTGCCTCTTGCATGCCATGCATATCAGCACA
GGACTGTCCATCTTCGACACATCTCTGTTTTAAAGCGGCCGCACTCCTCAGGTGCAG
GCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTCACAAATACCAC
TGAGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCAT
CTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTT
TTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAAT
GAGTATTTGGTTTAGAGTTTGGCAACATATGCCCATATGCTGGCTGCCATGAACARAA
GGTTGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTA
TTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTTA
TTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTC
CTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTATGGAGATCCCTC
GACCTGCAGCCCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTG
TTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTG
GGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTT
CCAGTCGGGAAACCTGTCGTGCCAGCGGATCCGCATCTCAATTAGTCAGCAACCATA
GTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT
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CCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCC
TCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAA
AAGCTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAA
ATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCA
TCAATGTATCTTATCATGTCTGGATCCGCTGCATTAATGAATCGGCCAACGCGCGGG
GAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCG
CTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTT
ATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAA
GGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCC
TGACGAGCATCACAAARAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACT
ATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGAC
CCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTC
TCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGG
CTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCG
TCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAA
CAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCC
TAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAG
CGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA
AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTA
AGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTA
AAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTA
CCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCAT
AGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGG
CCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGC
AATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGC
CTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAA
TAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTT
TGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCC
CATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAA
GTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGT
CATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTG
AGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATAC
CGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCG
AAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGC
ACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAAC
AGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACT
CATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAG
CGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATT
TCCCCGAAAAGTGCCACCTG
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CGAGGTACCTCTCTACATATGACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACC
GTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATC
ACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACC
AGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTA
CCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCAC
GCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACG
AACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCA
ACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCA
GAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCT
ACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAA
AAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTT
TTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGA
TCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGG
TCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTT
TTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAA
TCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGAC
TCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTG
CAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGC
CAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGT
CTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCA
ACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTT
CATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCA
AAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCG
TAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATA
GCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAA
GGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGAT
CTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAA
ATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCC
TTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATAT
TTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAG
TGCCACCTGACGTCGCTAGCTGTACAAAAAAGCAGGCTTTAAAGGAACCAATTCAGT
CGACTGGATCCGGTACCAAGGTCGGGCAGGAAGAGGGCCTATTTCCCATGATTCCTT
CATATTTGCATATACGATACAAGGCTGTTAGAGAGATAATTAGAATTAATTTGACTG
TAAACACAAAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGT
AGTTTGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTT
GAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGGAG
ACGATTAATGCGTCTCCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTC
CGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTAAGCTTGGGCCGCT
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HA Xz Cas
ERER % {o‘é R FAY | Chr | BR% | #&IE #
R v
YET890 | P1 gﬁg@gﬁ@(}ﬂ SpCas9 | chri0 6170247 6190147 17
LoRA oo | YETSOL | P2 gg&%ﬁ“m SpCas9 | chrlo 6100545 612%45 18
T=7 | yEr78 | 3 gém(}m(} SpCas9 | chrl0 610(245 6120345 19
YET731 | P4 é%é‘ggggAGTC SpCas9 | chrl0 61(%'6 6110946 20
YET7I8 | EI i%E(;fXAT?SAGGT SpCas9 | chrl0 6089346 6009247 21
oAy | YEOLS | giggg}\éﬁm SpCas9 | chrl0 6029247 6(29147 2
T U yeTe | B3 é%ggg?égcmc SpCas9 | chrl0 6{41;’4 6161704 23
YET725 | E4 ﬁgcéc&ms SpCas9 | chrl0 6171706 6191606 24
YETS92 | P é‘éﬁgﬁgzm“ SpCas9 | chrl2 9971936 9991836 25
v [1599 | 7 [T | a0 e |07 | |
=% | vETS13 P3 %?TT&TTA;AGTG SpCas9 | chrl2 9911736 9931636 27
YETSIS | P4 Fé%’éﬁg%ﬁg“ SpCas9 | chrl2 99517‘7’ : 997163 5 28
ot i N £ e Kt Bl
©ns) | vEmsn | E2 | per i spCas9 | chri2 | 00| 70 30
NP8S Pl gggg%%(}gmm SpCas9 | chrll 1(7)21 13;21 31
iy [ 95 | 7| ST sy | | 150 0 [
P e | | SR | a0 < |5
NPR4 | P4 i‘éggg%%“ SpCas9 | chrll 1;;20 1;;‘5‘0 34
NP79 El %gﬁég%\mcc SpCas9 | chrll IZZ? 1;@1 35
= | 0 | TR ey | T T < [
g anll I~ 7T E3 g%iﬁfgﬁmﬂ SpCas9 | chrll lzggl 1;@1 37
R AT EIAIEE
ff_;i YET0 | Pe | Coimnan AT speaso | ernt | 32017 301 39
H:E(il ;f YETI92 | Pora iggé%’%mm SpCas9 | chrll 5287;9 5207710 40
E(iz Z_‘_ﬂ YETI9? | Poun iggé%;%émm SpCas9 | chrll 5217259 5237159 41
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HBB 7 & GECTOTTOIGHE 52484 | 52484
+
e | YET429 B | sorescrr SpCas9 | chrll | 70 - )
HSD GAAGGTTACAC 53020 | 53020
s 1G891 B | AGAACCAGA SpCas9 | chrll | 3 o + | 43
APOC3 7 TGACCTTTGCCC 11670 | 11670
g | 1RO = AGCGCCCT SpCas9 | chrll | gon' | ose1 | - | ¥
CTGOGGGGAGIC 11669 | 11669
JEH599 B0 | Coreare SpCas9 | chrll | o 22| G - |43
GCATCTGACCCC 11669 | 11669
NP190 5 S gy SpCas9 | chrll | (o> | ol | - | 46
TGCAACAATGTC 11669 | 11669
NP251 Y Pl SpCas9 | chrll | ol | o |+ | 47
APOC3 T CCAGGGAGGTG 11669 | 11669
v | D2 | B | seeerraan SpCas9 | chrll | cory | goaz | = |8
CTCTCACATGCT 11669 | 11669
NP193 7 i s SpCas9 | chrll | o0 | o8 | - | 49
TCCCCGCCACGT 11669 | 11669
NP196 - P g SpCas9 | chrll | .00 | L0 | - | 50
CAGGCCTTTCAT 11669 | 11669
NP205 B | enoAGTA SpCas9 | chrll | o' | aea | - |81
FERZEAH L AT GGCTCGGTCCCG
b 7
ke YEISIE | Bl | soraarcs SpCas9 | N/A | NJA | N/A | N/A | 52
#, ECAIEE
Dooooao
00000
R AFREIZB W THEH ENIZRT-qPCRT T 1 v —
JIE 7 # WHm #
IL2RA | GAGACTTCCTGCCTCGTCACAA 53 | GATCAGCAGGAAAACACAGCCG | 60
CD69 | GCTGGACTTCAGCCCAAAATGC 54 | AGTCCAACCCAGTGTTCCTCTC 61
MyoD1 | CTCCAACTGCTCCGACGGCAT 55 | ACAGGCAGTCTAGGCTCGACAC 62
HBE | TCACTAGCAAGCTCTCAGGC 56 | AACAACGAGGAGTCTGCCC 63
HBGI 57 64
2 GCTGAGTGAACTGCACTGTGA & GAATTCTTTGCCGAAATGGA
HBB | GCACGTGGATCCTGAGAACT 58 | ATTGGACAGCAAGAAAGCGAG 65
APOC3 | CTCTGCCCGAGCTTCAGAG 59 | TGTCCTTAACGGTGCTCCAG 66
#, BiFIES
Dooooao
00000
FOAFFEICBWVTHA SN T LAVEEBIRT-QPCRT 7 A < —
NE 7 1A # WA # R
APOC3 | CTCCTTGTTGTTGCCCTC | o | GGTCTTGGTGGCGTGCTTCATGT | (o | T-
2. 7 | BT TA R HHY
X CTCCTTGTTGTTGCCCTC | co | GGTCTTGGTGGCGTGCTTCATGT | 44 | C-
(T/C) | CT TG R
#, ECFIES
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K10 AFEIZ BV T S 7ChIP-gPCRT T A ~—
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%] y BS | EEMYA X .
HOFEIR JIE5 ) W 7 ) LR
ke 0 £5|  op) =
- ATGCTGCCTCCTT 21 | GTACGTGTTGG - 058 chr11:1166966
TTTGATG AGCCTGGAT 42-116696744
- GIGCTTGCAACAA | ., | GGGGCACTGAG | ¢, & chr11:1166968
TGTCTGG TACTGACCT 60-116697023
- GTGCTTGCAACAA | . | GGGGCACTGAG | . iéd chr11:1166968
TGTCTGG ® | TACTGACCT 60-116697023
- GGTGCCACTAGCA | ., | CACACACICIG | ., 1451 chrl1:1166971
TGTGAGA GTGGATGCT 18-116697238
5 ATTTGAGCATGTC 25 | TGATGCAAAAC | oo i chr11:1166972
CGAGAGC GTACCCTCA 02-116697400
- AGGGTGCAAGTA 26 | TGCCTGTTGCA HE 53 chrl1:1166974
GCTGATGG CAGATAAGG : 65-116697617
" ATCTCAGCCCCGA |, | CAACTGGGAGG | 160 chr11:1166996
? GAAGG AACAAGGTC 39-116699738
APOC3~
—_— ATCTCCACTGGTC 2g | CAGCTGCCTCT i 4 chr11:1167005
- AGCAGGT AGGGATGAA 23-116700650
FEAERITE | AACCCTGCTTATC 29 | CTCTGCCCTGC 29 3 chrl1:5255727
11 TTAAACCAACCT CTTTTATGC - 5255799
FEAERITE | AGCCTTGTCCTCC %0 AAACGGTCCCT 90 248 chr11:5271005
Ji2 TCTGTGA GGCTAAACT 5271252
Ooo0o0oOgoao
Ooo0ogao
FILKHREICBWWERH =T 2 ¥ A JPCRT T A ~—
B . A | EEMIYA R
] F 1A F5 1 5 ) LJEE
BRATEUR " £5 i &% |  Op) "
APOC3 T
MNP —- | GCCTCCTTTIT o; | ATCCTIGGC - . chr11:1166966
APOC3™ % | TGATGCAGCC GGTCTTGGTG 47-116701568
V3
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F12:1]5] B OPCR:pEIk A tEhg L, ZZH A 035

JP 2023-503618 A 2023.1.31

[Rl] 3 B F
1ERGHE JEH T Wi
BE &BE
ACACTCTITCCC
GACTGGAGTTCAG
E1upocs | TACACGACGCTC
diery | TTCCGATCTGCC | 93 111
éc(;%ITHTGATGCA COALCTOT A0,
E2 (APOC3 ACGTGTGCTCTTC
) TTCCGATCTGCT 94 ---------------------------- 112
BT | 1GCAACAATGTCT COATCIGGCTGAGG
vy TGTCATTCGTGA
E3 (APOC3 ACGTGIGCTCTTC
2 TTCCGATCTGCT | o5 |28SLGIGCICLIC 113
BT | [GCACAATGTCT COATCIOGCTGAGG
vy TGTCATTCGTGA
ACACTCTITCCC
GACTGGAGTTCAG
Eiupocs | TACACGACGCTC
e ry | TICCGATCTGAA | 96 114
o ig”gGCACAGT ce CTCA4ATGGTGC
.4
& ACACTCTITCCC
GACTGGAGTTCAG
;1 E5 (4POC3 TACACGACGCTC
, 2 TTCCGATCTIGA | 97 115
a BIEFH) | GeATGTCCGAGAG
o TCTCTCCCTGC
e GACTGGAGTICAG
TACACGACGCTC
E6 (APOC3 ACGTGTGCTCTTC
" . TTCCGATCTGCA 98 ---------------------------- 116
BETH) | GGGAGAGAATGAG COALCTATCAGCCTC
ool ATTGCCTCACC
ASARTCTLTCCE GACTGGAGTICAG
TACACGACGCTC
E0 (APOC3 ACGTGTIGCTCTIC
G w7 TTCCGATCTATCT 99 ---------------------------- 1 17
BEF | C4GCCCCGAGIAG COALCLGAGCAACT
< GGGAGGAACAAG
ACACTCTITCCC
pupocs | TACACGACGETC GACTGGAGTTCAG
s, | TTCCGATCTGIT | 100 118
ggg%‘iGCT RHRCE GCAGACAGGCAG
ACACTCTITCCC
oes | TACACGACGCTC GACTGGAGTTCAG
= s gty | TICCGATCTACT | 101 119
CCTTGTTGTTGCC
crec
ACACTCTITCCC
& TACACGACGCTC
z APOCS | rrccearcrerer| 102 120
e EL Y| G OCCGAGCTTCAG
o CGGTGCTCCAG
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ChIP/A > 7" FDNA

ACACTCTTTCCC GACTGGAGTICAG
TACACGACGCTC
BLATOC | TTeceatctrarg | 103 |ACSHGIGCICLIC | )
ﬁ{?}—?/_ﬁ@ CITGCCTCCTITTTG COATGIGTACGTGIT
GGAGCCTGGAT
ATG
ACACICIIICCC GACTGGAGTTCAG
TACACGACGCTC
E2 (APOC3 ACGIGTGCTCIIC
e e TTCCGATCTCGT 104 122
BETH | 4 oT6CCTGTIGTGT COALCTAGCTGGAC
TGTGCCTGATTC
CcCciT
ACACTCTTTCCC GACTGGAGTTCAG
TACACGACGCTC | | frrrrmoresmemswsimwseseriosss
Eparecs TTCCGATCTGTG 105 ACGIGTGCICIIC 123
BEFH) | CrrGCAACAATGT COALCTGGGGCACT
GAGTACTGACCT
CTGG
ACACTCIITCCE GACTGGAGTICAG
TACACGACGCTC
B (APOCS TTCCGATCTAGA 106 ACGIGTGCICTIG 124
ET1) CGATCTCACACACTC
GGGGAGGAGGAG TGGTGCGATGCT
ACTGA
iy g GACTGGAGTTCAG
TACACGACGCTC
E>(APOCS |y ccGaTeTarrT | 107 | ASSEQIOCICTIC 125
ﬁﬁ%@ GAGCATGTCCGAG COATCLIGATGCAAA
ACGTACCCTCA
AGC
ACACTCTITCCC GACTGGAGTICAG
TACACGACGCTC
S | TTCCGATCTAGG | 108 |ASSRGIGCICIIG | 156
HETH | GIGCAAGTAGCTG COATCITGCCTGTIG
CACAGATAAGG
ATGG
ACACTCATTCC GACTGGAGTICAG
TACACGACGCTC
E0 (4POC3 TTCCGATCTATCT 109 ACGIGIGCICTIC 127
HEFH | c4GOCCCGAGAAG COATLCTGAGCAACT
G e GGGAGGAACAAG
ACACTCTTTCCC GACTGGAGTTCAG
TACACGACGCTC -----------------------------
P (APOC3 ACGTGTGCTCTTC
4 TTCCGATCTCTC 110 ---------------------------- 128
TRE=FT | TCTCCACTGGTC COATCTACTGAGCA
4GCA GACAGGCAGGAG

Kkt —r oo o ZERmT 2 7% —ERF|
TR — Ay WA T X 2 —EAE
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#13: 2% H OPCR:A 7 v 7 AR X UpshpTE N4 5
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ATy
7 A

AT R
.27k

L3
&5

JE7 18]

BLF
&=

1501

TATAGCCT

129

AATGATACGGCGACCACCGAGATCTACA
CTATAGCCTACACTCTTTCCCTACACGA
CGCTCTTCCGATCT

145

1502

ATAGAGGC

130

AATGATACGGCGACCACCGAGATCTACA
CATAGAGGCACACTCTTTCCCTACACGA
CGCTCTTCCGATCT

146

1503

CCTATCCT

131

AATGATACGGCGACCACCGAGATCTACA
CCCIATCCTACACTCTTTCCCTACACGA
CGCTCTTCCGATCT

147

1504

GGCTICTGA

132

AATGATACGGCGACCACCGAGATCTACA
CGGCICTGAACACTCTTTICCCTACACG
ACGCTCTTCCGATCT

148

1505

AGGCGAAG

133

AATGATACGGCGACCACCGAGATCTACA
CAGGCGAAGACACTCTTTCCCTACACG
ACGCTCTTCCGATCT

149

1506

TAATCTTA

134

AATGATACGGCGACCACCGAGATCTACA
CTAATCTTAACACTCTTTCCCTACACGA
CGCTCTTCCGATICT

150

1507

CAGGACGT

135

AATGATACGGCGACCACCGAGATCTACA
CCAGGACGTACACTCITTCCCTACACG
ACGCTCTTCCGATCT

151

1508

GTACTGAC

136

AATGATACGGCGACCACCGAGATCTACA
CGTACIGACACACTCTTTCCCTACACGA
CGCTCTTCCGATCT

152

J5001

AACGGTITG

137

AATGATACGGCGACCACCGAGATCTACA
CAACGGITGACACTCTTTCCCTACACG
ACGCTCTTCCGATCT

153

J5002

CIGITCIA

138

AATGATACGGCGACCACCGAGATCTACA
CCTGTTCTAACACTCTTTCCCTACACGA
CGCTCTTCCGAICT

154

J5003

CATTGIAA

139

AATGATACGGCGACCACCGAGATCTACA
CCATTGTAAACACTCTTTCCCTACACGA
CGCTCTTCCGATICT

155

J5004

CTCCTCGHA

140

AATGATACGGCGACCACCGAGATCTACA
CCTCCTCGAACACTCTTTCCCTACACG
ACGCTCTTCCGATCT

156

J5005

ACTCGCCT

141

AATGATACGGCGACCACCGAGATCTACA
CACTCGCCTACACTICTTTCCCTACACG
ACGCTCTTCCGATCT

157

J5006

CAGITTGIT

142

AATGATACGGCGACCACCGAGATCTACA
CCAGITGITACACTCTTTCCCTACACGA
CGCTCTTCCGATCT

158
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143

AATGATACGGCGACCACCGAGATCTACA
CAGAGATCCACACTCTTTCCCTACACG

159

J5007 AGAGATCC ACGCTCTTCCGATCT
AATGATACGGCGACCACCGAGATCTACA
144 | CTGGCACTTACACTCTTTCCCTACACGA | 160
J5008 IGGCACIT CGCTCTTCCGATCT
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#14: 23FE OPCR:A 7 v 7 AE X UpSpT 217 %

s
27 A

a1
a5y

el
&5

WI7TE

(527
&5

1701

ATTACTCG

161

CAAGCAGAAGACGGCATACGAGATCGAGTA
ATGTGACTGCGAGTICAGACGTIGIGCTCITC

185

1702

TCCGGAGA

162

CAAGCAGAAGACGGCATACGAGATICTCCG
GAGTGACTGGAGTTCAGACGTIGIGCTICTIC

186

1703

CGCTCAIT

163

CAAGCAGAAGACGGCATACGAGATAATGAG
CGGTGACTGGAGTTCAGACGTGIGCTCTTC

187

1704

GAGATTCC

164

CAAGCAGAAGACGGCATACGAGATGGAATC
TCGTGACTGGAGTITCAGACGTIGIGCTCTTC

188

1705

ATTCAGAA

165

CAAGCAGAAGACGGCATACGAGATITCTGAA
TGTGACTGGAGTTCAGACGTIGTIGCTCTTICC

189

1706

GAATTCGT

166

CAAGCAGAAGACGGCATACGAGATACGAAT
TCGTGACTGGAGTITCAGACGTGIGCTCTITC

190

1707

CTGAAGCT

167

CAAGCAGAAGACGGCATACGAGATAGCTIC
AGGIGACTGGAGTTCAGACGIGTGCTCTIC

191

1708

TAATGCGC

168

CAAGCAGAAGACGGCATACGAGATGCGCAT
TAGTGACTGGAGTICAGACGIGTIGCTCTIC

192

1709

CGGCTATG

169

CAAGCAGAAGACGGCATACGAGATCATAGC
CGGTGACTGGAGTTCAGACGTGTIGCTCTTC

193

i710

TCCGCGAA

170

CAAGCAGAAGACGGCATACGAGATTTCGCG
GAGIGACTIGGAGTTICAGACGIGIGCTCTIC

194

i711

rcreceae

171

CAAGCAGAAGACGGCATACGAGATGCGCGA
GAGIGACTGGAGTICAGACGIGIGCTCTIC

195

712

AGCGATAG

172

CAAGCAGAAGACGGCATACGAGATCTATCG
CTGTGACTGGAGTTCAGACGTGTGCTICTTC

196

J7001

ATCCIATC

173

CAAGCAGAAGACGGCATACGAGATGATAGG
ATGTGACTGGAGTTCAGACGTGTIGCTCTTC

197

J7002

ICGTGICA

174

CAAGCAGAAGACGGCATACGAGATTGACAC
GAGIGACTGGAGTTICAGACGTIGIGCTCTIC

198

J7003

CTGIACTA

175

CAAGCAGAAGACGGCATACGAGATTAGTACA
GGIGACTGGAGTITCAGACGTIGTIGCTICTTCC

199
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CAAGCAGAAGACGGCATACGAGATTAGACG

17004 | GTCGTCTA CGATCT
CAAGCAGAAGACGGCATACGAGATTGGAATA

J7005 | GTATTCCA GATCT
CAAGCAGAAGACGGCATACGAGATGGTCTG

J7006 | GGCAGACC CGATCT
CAAGCAGAAGACGGCATACGAGATATTATAC

179 | TGIGACTGGAGTTCAGACGTGTGCTCITCE | 203

17007 | AGTATAAT GATCT
CAAGCAGAAGACGGCATACGAGATGCACGT

J7008 | GAACGTGC CGATCT
CAAGCAGAAGACGGCATACGAGATATCTCC

17009 | GTGGAGAT CGATCT
CAAGCAGAAGACGGCATACGAGATAAGATAC

J7010 | TGTATCIT GATCT
CAAGCAGAAGACGGCATACGAGATTTCCAG

J7011  |ATCTGGAA CGAICT
CAAGCAGAAGACGGCATACGAGATCCTCCIT

184 | AGTGACTGGAGTTICAGACGTGTGCTCTTCS | 208

J7012 | TAAGGAGG GATCT

EFL RF=D500B; [ #=D700B; #f=1 T v 7 A& if=p5;

k& RAFE AT
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INTERNATIONAL SEARCH REPORT International application No.
PCTAUS 20/62166

A.  CLASSIFICATION OF SUBJECT MATTER
IPC-  C12N 9/22; C12N 15/113; G12N 15/63 (2021.01)

CPC - C12N 9/22: C12N 15/113; C12N 2310/20; CO7K 2319/00; C12N 2710/16222

According to International Patent Classification (IPC) or 1o both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
See Search History documant

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the refevant passages Relevant to claim No.

X US 201910351074 A1 (THE REGENTS OF THE UNIVERSITY OF CALIFORNIA) 21 November (1, 2,6, 8
2019 (21.11.2019), Especially para [0022], [0023], ¢laims 1, 14, 15

A WO 2018/195540 A1 (THE GENERAL HOSPITAL CORPORATION) 25 October 2018 1,2,6,8
(25.10.2018), Espacially pg 2 In 18-20, pg 4 In 9-14, claims 1-5.

D Further documents are listed in the continuation of Box C. D See patent family annex,

. Special categories of cited documents: “T*  Iater document published after the imernational filing date or priarity

wpm : ichi ; date and not in confliet with the application but cited te uadersiand
A :l:c b:“;:gtac:zsﬂ;:rgr::"eem?l state of the art which is not considered the principle er theory underlying the invention

“D" document cited by the applicant in the international application .. docm;l:rnetd of pml'ticular re]i:nnce; _‘t’he :‘:!lain_'led invemi_on cmyrmtl:e
s i icati i j i consi nhovel or cannot considered to involve an inventive slep
E Fl?:rll:;l;! sm:lwquon or patent but published on or after the international hen the docament is taken alone
“L" document which may throw doubts on priority claim(s) or which Y™ document of parlicular vance; the claimed i ion cannot
is cited to establish 1 14:ul:lit:ﬂtion date of another citation or other be considered o involve an inventive step when the document is
special reason (as specified) combined with one or more other such di such combination

"™ document referringto an oral disclosure, use, exhibitionor ather means being obvious 10 a person skilled in the art

“P*  document published prior to the iuternational filing date but later than  “&"  document member of the same patent family
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
26 February 2021 M AY 04 2021
Name and mailing address of the [SA/US Authorized officer
Mail Stop PCT, Attn: ISA/US, Commissloner for Patents Lee Young
P.0. Box 1450, Alexandria, Virginia 22313-1450
Facsimile Mo, 571-273-8300 Telephone No, PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2015)
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INTERNATIONAL SEARCH REPORT [nternational application No.
PCT/US 20/62168
Box No. 1 Nucleotide and/or amino acid seq (s) (Continuation of item 1.c of the first sheet}

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international applécation, the international ssarch was
carried out on the basis of a sequence listing:

[ D forming part of the international application as filed:
E in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file,
b. D furnished together with the international application under PCT Rule 13ser: 1{a} for the purposes of international search
only in the form of an Annex C/ST.25 text file.
. furnished subsequent to the international filing date for the purposes of intermationat search enly:
I>] in the form of an Annex C/ST.25 text file (Rule 13¢er. 1(a)}.

Fal
D on paper or in the form of an image file {Rule 13ter.1(b) and Administrative Instructions, Section 713}.

2. ¢] In addition, in the case that more than one version or copy of 2 sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not ga beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)} (uly 2019)
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INTERNATIONAL SEARCH REPORT Totermational application NG,
PCTAUS 20/62166

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international sgarch report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:I Claims Nos.:
because they relate to parts of the intemnationat application that do not comply with the prescribed requitements to such an
extent that no meaningful intemnaticnal search can be carried out, specifically:

3. €] Claims Nos.: 4,5, 10-25
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4{a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet}

This International Searching Autherity found multiple inventions in this international application, as follows:
-3¢ 1o Extra Sheet for continuation---—

1. I:] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, m No required additional search fees were timely paid by the applicant, Consequently, this intemational search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.;
1, 2. 6, 8, limited to fusion protein comprising a catalytically inactive Cas9 or catalytically inactive Cpf1 and a gene expression
modulating domain

Remzrk on Protest l:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

EI The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation, .

D No protest accompanied the payment of additional scarch fees.

Form PCT/ISAf210 (continuation of first sheet (2)) (July 2019)
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INTERNATIONAL SEARCH REPORT Intemmational application No.

PCT/US 20/62166

-Continpation of Box 11I: Observations where Uinity of Invention is lacking-

This application contains the following inventions ar groups of inventicns which are not so linked as te form a single ganeral invantive
concept under PCT Rule 13.1. In order for all invenilions to b searched, the appropriate additional search fees must be paid.

Group 4 Clalms 1-3, 6-9, drawn to an artificial transcription factor (aTF) system. The artificial transcription factor sysiem will be
saarched to the extant that the aTF fusion protein(s) encompass a fusion protein comprising a catalylically inactive Cas® or catalytically
inactive Cpf and a gene expression modulating domain (claim 2). It is believed that claims 1, 2, 6, 8 read on this first named Invention
and thus these claims will be searched without fee to the extent that they encompass a fusion protein comprising a calalytically Inactive
Cas2 or catalytically inactive Cpf1 and a gens expression modulating domain, Additional fusion proteins will be searched upon paymant
of additional fees. Applicant must specify the claims that encompass any additional elected fusion proteins. Applicants must further
indicate, if applicable, the claims which read on the first named invention if different than what was indicated above for this group. Failure
to claarly idantify how any paid additionat invention fees are to be applied 1o the "+" group(s} will result in only the first claimed invention
to ba searched/exarnined. An exemplary election would be wherein the aTFs ¢comprisa a first fusion protein compriging a catalytically
inactive Cas9 or catalytically inactive Cpfl and a first dimerization domain and a second fusion protein comprising a gene expression
maodulating domain and a second dimerization domain (clalms 1, 3/1, 7, 8).

The inventions listed as Group I+ do not relate to a single general inventive concept under PCT Rule 13.1 bacause, under PCT Rule
13.2, they Iack the same or comesponding spadial tachnicat features for the following reasons:

Spacial Tachnical Features:

Among the inventions listed as Groups |+ ara the specific fusion proteins recited (e.g., dCas9 or Cp fused to a gene exprassion
modulating domaln or dCas9 or CpH fused to a first dimerization demain) therain. Each invention requires a specific fusion protain not
required by any cther inventions.

Common Technical Features:
Group I+ inventions share the common technical featyres:

1. an antificial transcription factar (aTF) system of claim 1, wherein the aTF(s) comprise a fusion protein; and wherein the aTF system
comprisas a first gRNA comprising a sequance complementary to a target gene enhancer sequence and/or a target gene promoter
sagquence.

2. a fusion protein comprising a catalytically inactive Cas9 or catalytically Inactive Cpf1 and a gene expression modulating domain.
3. a fusion protein comprlsing a catalytically inactive Gas$ or catalytically inactive Cpf1 and a first dimerizatlon domain

4. a second fusion protein comprising a gena exprassion modulating domain and & second dimerization domain

5. one or more gRNAS comprising a saquanca complementary to a target gene enhancer sequence

6. ona of more gRNASs comprising a sequence complementary to a target gene promoter sequence

Hawever, said common tachnical feature does not represant a contribution over the prior art, and is disclosed by US 2018/0351074 A1
te The Regents of the Unlversity of Califomia (hereinafter "UCalifornia”) [published 21 November 2018] and WO 2018/195540 A1 1o The
General Hpspital Corporation (hersinafter "MGH").

Ucalifornia discloses an arlificial transcription factor {aTF} system comprising:

(a) one or more enhancer-targeting aTF(s) comprising a fusion protein (para [0023]; "CRISPRa Sim1 overexpression in vitro. FIG, 8A,
shows an axemplary S. aureus CRISPRa system targeting the Sim1 SCE2 enhancer (Enh) by transfection of various sgRNA's {(SEQ 1D
NOS:44-49) into M2A cells. Results are exprassed as MRNA fold-increasa normalized to Sa-dCas9-VP64");

(b) one ar more promatar-targating aTF(s) comprising a fusion proteln {para [0022]; "Sim1 overexprassion in vitre. FIG. 7A, shows an
examplary 5. aureus CRISPRa system targeting the Sim1 promoter {Pr) by transfaction of various sgRNA's (SEQ 10 NOS:38-43) into
Neuro-2A (N2A) cells. Results are sxpressed as mRNA, fold-increase normalized to Sa-dCasd-VP64"; claim 15; "The method of any cne
of the preceding claims, whersin tha CRISPR nuclease is a CRISPR nuclease-VP84 fusion polypaptide®; claim 14; “Tha methed of any
one of the preceding clalms, wherain the complex comprising the CRISPR nuclease bound to the guide RNA further comprises a
transcriptional activation damain salected from the group consisting of HSF1, VP16, VP64, pB5, MyoD1, RTA, SETT/9, VPR, histene
acetyltransferasa p300”); and gRNAS comprising a sequence complementary to a target gene enhancer sequence and/or a target gana
promoter sequence (para [D006] "with a transcription-activating gulde-RNA {gRNA} construct (s.g., as part of a dCAS9/gRNA complex)
targeted to a promoter or enhancer reglon of a gene™; [0022)-{0023]).

——-continued on next sheat--—

Form PCT/ISA/210 {extra sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT Internaticnal application No.

PCTIUS 20/62166

--—~continued from previous shaat-—

As to commaon technical feature #2, UCalifornia discloses a fusion protein comprising a catalytically inactive Cas9 or catalytically inactive
Cpf1 and a gene expression modulating domain {para [0022]; "Sa-dCasd-vP64").

As to common tachnical feature #3, MGH discloses a first fusion proteln comprising a catalytically inactive Cas8 or catalytically inactive
Cpf1 and a first dimerization domain (claim 2; "A fusion protsin compriging a catalytically inactiva Lachnospiraceae bacterium ND2008
Cpf1 (dLbCpf1) fused to a conditional dimerization dornain, with an optional intervening linker").

As to common technical feature #4, MGH discloses a second fuslen pratein comprising a gene expression modulating domain and a
sacond dimerization domain (claim 4; "A compuosition comprising the fusion protein of claim 2, and a second fusion protain cemprising at
laast one activation domain fused to a second conditional dimerization domain that dimerizes with the conditional dimerization in the
fusion protein of claim 2 in tha presenca of a dimerzing agent”).

As la common technical feature #5, UCalifornia discloses one aor more gRNAs comprising a sequence complemantary to a target gene
enhance rsequence (para [0023]; “the Sim1 SCE2 enhancer (Enh) by transfection of various sgRNA's (SEQ 1D NOS:44-49)").

As to common technical faature #6, UCallfornia discloges ane or mare gRNAs comprising a sequence complemantary to a target gene
promoter sequence (para [0022]; Sim1 promoter (Pr) by transfection of various sgRNA's (SEQ 1D NOS:38-43)").
As the common technical features ware known in tha art at the tima of the invention, they cannot be considered common special

technical features that would otherwise unify the groups. The inventlons lack unity with one another.

‘Therefore, Group |+ inventions lack unity of invention under PCT Rule 13 because they do not share a same or cormresponding spaciak
technical feature.

ltem 4 {cont.): Claims 4, 5, 10-25 are held unsearchable because they are nat drafted according lo the secand and third sentences af
PCT Rule €.4(a).
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