
02
50

1

150,001

300,001

450,001

600,001

750,001

900,001

1,050,001

1,200,001

1,350,001

1,500,001

1,650,001

1,800,001

1,950,001

2,100,001

dn
aA

dn
aN

re
cF

00
04

gy
rB

gy
rA

00
07

ile
T

ala
T

00
08

pp
iA

00
10

00
11

00
12

pa
bA

pk
nB

pk
nA

pb
pA

ro
dA pp

p

00
19

00
20

leu
T

00
21

00
22

00
23

00
24

00
25

00
26

00
27

00
28

00
29

00
30

00
31

bio
F2

00
33

00
34

fad
D34

00
36

00
37

00
38

00
39

00
40

leu
S

00
42

00
43

00
44

00
45

00
46

00
47

00
48

00
49

po
nA

00
51

00
52

rp
sF

ss
b

rp
sR

rpl
I

00
57

dn
aB

00
59

00
60

00
61

ce
lA

00
63

00
64

00
65

icd
2

00
67

00
68

sd
aA

gly
A2

00
71

REP'
00

72

00
73

00
74

00
75

00

PE_P
GRS

pe
pA

01
26

01
27

01
28

fbp
C2

01
30

fad
E1

01
32

01
33

ep
hF

01
35

01
36

01
37

01
38

01
39

01
40

01
41

01
42

01
43

01
44

01
45

01
46

01
47

01
48

01
49

01
50 PE PE

01
53

fad
E2

pn
tA

A
pn

tA
B

pn
tB

01
58

PE PE

01
61

ad
hE

01
63

01
64

01
65

fad
D5

01
67

01
68

mce
1

01
70

01
71

01
72

lpr
K

01
74

01
75

01
76

01
77

01
78

lpr
O

01
80

01
81

sig
G

01
83

01
84

01
85

bg
lS

01
87

01
88

ilv
D

01
90

01
91

01
92

01
93

01
94

01
95

01
96

01
97

0

02
49 hs
p

nir
B

nir
D

co
bU

co
bQ PPE

02
58

02
59

02
60

na
rK

3

02
62

02
63

02
64

fec
B2

02
66

na
rU

02
68

02
69

fad
D2

fad
E6

02
72

02
73

02
74

fad
D27

02
76

02
77

PE_P
GRS

PE_P
GRS

PPE

02
81

02
82

02
83

02
84

PE PPE

02
87

02
88

02
89

02
90

02
91

02
92

02
93

02
94

02
95

ats
G

PE_P
GRS

02
98

02
99

03
00

03
01

03
02

03
03

PPE

PPE

03
06

03
07

03
08

03
09

03
10

03
11

03
12

03
13

03
14

03
15

03
16

gl

03
73

03
74

03
75

03
76

03
77

03
78

se
c

03
80

03
81

um
pA 03
83

clp
B

03
85

03
86

03
87 PPE

pu
rT

03
90

metZ

03
92

03
93

03
94

03
95

03
96

03
97

03
98

lpq
K

fad
E7

04
01

mmpL
1

mmpS
1

fad
D30

pk
s6

04
06

04
07

pta ac
kA

pk
nG gln

H

04
12

mutT
3

thi
E

04
15

04
16

thi
G

lpq
L

lpq
M

04
20

04
21 thi
D

thi
C

04
24

ctp
H

04
26

xth
A

04
28 de

f

04
30

04
31

so
dC

04
33

04
34

04
35

ps
sA ps

d
moa

A3

04
39

gr
oE

L2
04

41 PPE

04
43

04
44

sig
K

04
46

05
08

he
mA

he
mC

cy
sG

he
mB

05
13

05
14

05
15

05
16

05
17

05
18

05
19

05
20

05
21

ga
bP

05
23

he
mL

05
25

05
26

cc
sA

05
28

cc
sB

05
30

05
31

PE_P
GRS

fab
H

men
A

pn
p

ga
lE

2

05
37

05
38

05
39

05
40

05
41

men
E

05
43

05
44

pit
A

05
46

05
47

men
B

05
49

05
50

fad
D8

05
52

men
C

bp
oC

men
D

05
56

05
57

ub
iE

05
59

05
60

05
61

gr
cC

1
htp

X
gp

dA
1

05
65

05
66

tyr
T

05
67

05
68

05
69

nr
dZ

05
71

05
72

05
73

05
74

05
75

05
76

05
77

PE_P
GRS

05
79

05
80

05
81

05
82

lpq
N

05
84

05
85

05
86

06
54

06
55

06
56

06
57

06
58

06
59

06
60

06
61

06
62

ats
D

06
64

06
65

06
66

rp
oB rp
oC

06
69

en
d

lpq
P

fad
E8

ec
hA

4
06

74
ec

hA
5

mmpL
5

mmpS
5

06
78

06
79

06
80

06
81

rp
sL

rp
sG fus

A

tuf 06
86

06
87

06
88

06
89

06
90

06
91

06
92

pq
qE

lld
D1

06
95

06
96

06
97

06
98

06
99

rp
sJ

rp
lC

rpl
D

rp
lW

rpl
B

rp
sSrpl
V

rp
sC rpl
P

rp
mC

rp
sQ ats

A

07
12

07
13

rpl
N

rp
lXrpl
E

rp
sNrp
sHrp
lF

rpl
R

rp
sE

rpm
D

rp
lO

sp
pA

07
25

07
26

fuc
A

07
28

xy
lB

07
30

07
31

se
cY

ad
k

map
'

sig
L

07
36

07
37

07
38

07
39

07
40

IS
15

57
'

07
41

PE_P
GRS

07
43

07
44

cp
sY

08
07

pu
rF

pu
rM

08
10

08
11

pa
bC

08
13

ss
eC

2
cy

sA
2

thi
X

08
17

08
18

08
19

ph
oT

ph
oY

2

08
22

08
23

de
sA

1

08
25

08
26

08
27

08
28

IS
16

05
'

08
29

08
30

08
31

lys
T

glu
T

as
pT

ph
eT

PE_P
GRS

PE_P
GRS

PE_P
GRS

lpq
Q

08
36

08
37

lpq
R

08
39

08
40

08
41

08
42

08
43

na
rL

08
45

08
46

lpq
S

cy
sM

3

08
49

IS
16

06
'

08
50

08
51

fad
D16

pd
c

08
54

far 08
56

08
57

08
58

fad
A

fad
B

08
61

08
62

08
63

moa
C2

mogmoa
E2

08
67

moa
D2

moa
A2
08

70
cs

pB
PE_P

GRS

fad
E10

08
74

08
75

08
76

08
77

PPE

08
79

08
80

08
81

08
82

08
83

se
rC

08
85

fpr
B

09
40

09
41

09
42

09
43

09
44

09
45

pg
i

09
47

09
48

uv
rD

09
50

su
cC

su
cD

09
53

09
54

09
55

pu
rN

pu
rH

09
58

09
59

09
60

09
61

09
62

09
63

09
64

09
65

09
66

09
67

09
68

ctp
V

09
70

ec
hA

7
fad

E12

ac
cA

2

ac
cD

2

fad
E13 09

76

PE_P
GRS

PE_P
GRS

09
79

PE_P
GRS

09
81

09
82

09
83

moa
B2

msc
L

09
86

09
87

09
88

gr
cC

2

09
90

09
91

09
92

ga
lU

moe
A

rim
J

09
96

ala
V

09
97

09
98

09
99

10
00

ar
cA

10
02

10
03

10
04

pa
bB

10
06

metS

10
08

10
09

ks
gA

10
11

10
12

pk
s1

6

pth rpl
Y

lp
qT

lip
U

cy
sM

2

pr
a

metB
gr

eA 10
81

10
82

10
83

10
84

10
85

10
86

PE_P
GRS

PE PE 10
90

PE_P
GRS

co
aA

gly
A

de
sA

2

ph
oH

2

10
96

10
97 fum 10
99

11
00

11
01

11
02

11
03

11
04

11
05

11
06

xs
eB

xs
eA 11
09

lyt
B'

11
11

11
12

11
13

11
14

11
15

11
16

11
17

11
18

11
19

11
20

zw
f

gn
d2

bp
oB

ep
hC

11
25

11
26

pp
dK 11
28

REP

11
29

11
30

glt
A1

11
32

metE

11
34

PPE

11
36

11
37

11
38

11
39

11
40

ec
hA

11
ec

hA
10

mcr 11
44

11
45

11
46

11
47

REP

11
48

IS
-L

IK
E

11
49

11
50

11
51

11
52

om
t

11
54

11
55

11
56

11
57

11
58

fad
D6

fol
P2

12
08

12
09

tag
A

12
11

12
12

glg
C

PE

12
15

12
16

12
17

12
18

12
19

12
20

sig
E

12
22

htr
A

12
24

12
25

12
26

12
27

lpq
X

mrp

12
30

12
31

12
32

12
33

12
34

lpq
Y

su
gA

su
gB

su
gC

co
rA

mdh 12
41

12
42

PE_P
GRS

lpq
Z

12
45

12
46

12
47

su
cA 12
49

12
50

12
51

lpr
E

de
aD

12
54

12
55

12
56

12
57

12
58

12
59

12
60

12
61

12
62

am
iB2

12
64

12
65

pk
nH

em
bR 12
68

12
69

lpr
A

12
71

12
72

12
73

lpr
B

lpr
C

12
76

12
77

12
78

12
79

op
pA

op
pD

13
31

13
32

13
33

13
34

13
35

cy
sM

13
37

murI
13

39
rp

hA
13

41
pk

s1
4

13
43

13
44

fad
D33

fad
E14

13
47

leu
T

13
48

13
49

fab
G2

13
51

13
52

13
53

13
54

moe
Y

13
56

13
57

13
58

13
59

13
60

PPE

13
62

13
63

rsb
U

13
65

13
66

13
67

lpr
F

IS
61

10

13
69

13
70

13
71

pk
s1

8

13
73

13
74

13
75

13
76

13
77

13
78

py
rR

py
rB

py
rC

13
82

ca
rA

ca
rB

py
rF

PE PPE

mIH
F

gm
k

13
90

dfp metK

13
93

13
94

13
95

PE_P
GRS

13
97

13
98 lip
H lip

I

14
01

pr
iA

14
03

14
04

14
05

fm
t

fm
u

rp
e

14
62

14
63

14
64

14
65

14
66

fad
E15

PE_P
GRS

ctp
D

trx
A

trx
B

ec
hA

12

14
73

14
74 ac

n

14
76

14
77

14
78

mox
R

14
80

14
81

14
82

fab
G1

inh
A

he
mZ

14
86

14
87

14
88

14
89

14
90

14
91

mutA

mutB 14
94

14
95

14
96

lip
L

14
98

14
99

15
00

15
01

15
02

15
03

15
04

15
05

15
06

15
07

15
08

15
09

15
10

gm
dA

ep
iA

15
13

15
14

15
15

15
16

15
17

15
18

15
19

15
20

fad
D25

mmpL
12

15
23

15
24

wbb
l2

15
26

pk
s5

pa
pA

4

fad
D24

ad
h

15
31

15
32

15
33

15

his
D

his
C

his
B

his
H

his
A

im
pA

his
F

his
I2

ch
aA

bc
pB

trp
E

16
10

trp
C

trp
B

trp
A

lgt 16
15

16
16

py
kA

tes
B1

16
19

cy
dC

cy
dD

cy
dB

ap
pC 16
24

16
25

leu
V

16
26

16
27

16
28

po
lA

rp
sA

16
31

16
32

uv
rB

16
34

16
35

16
36

16
37

uv
rA

16
39

lys
X

inf
C

rpm
I

rp
lT

tsn
R

16
45

PE 16
47

16
48

ph
eS

ph
eT

PE_P
GRS

ar
gC ar
gJ

ar
gB

ar
gD

ar
gF

ar
gR

ar
gG

ar
gH

pk
s1

0

pk
s7

pk
s8

17
24

17
25

17
26

17
27

17
28

17
29

17
30

ga
bD

1
17

32
17

33
17

34
17

35

na
rX

na
rK

2

17
38

17
39

17
40

17
41

17
42

pk
nE

17
44

17
45

pk
nF

17
47

17
48

17
49

fad
D1

17
51

17
52

PPE

17
54

plc
D

IS
61

10

17
56

17
57

17
58

PE_P
GRS

(w
ag

22
)  

17
60

17
61

17
62

IS
61

10

17
63

17
64

17
65

IS
B9'

17
66

17
67

PE_P
GRS

17
69

17
70

17
71

17
72

17
73

17
74

17
75

17
76

17
77

17
78

17
79

17
80

17
81

17
82

17
83

17
84

17
85

17
86

PPE
PE PPE

PPE

PE 17
92

17
93

17
94

17
95

17
96

ure
F

ure
G

ure
D

nd
h

18
55

18
56

mod
A

mod
B

mod
C

mod
D

18
61

ad
hA

18
63

18
64

18
65

18
66

18
67

18
68

18
69

18
70

18
71

lld
D2

18
73

18
74

18
75

bfr
A

18
77

gln
A3

18
79

18
80

lpp
E

18
82

18
83

18
84

18
85

fbp
B

18
87

18
88

18
89

18
90

18
91

18
92

18
93

18
94

18
95

18
96

18
97

18
98

lpp
D lip
J

cin
A

na
nT

19
03

19
04

aa
o

19
06

19
07

ka
tG

fur
A

19
10

lpp
C

fad
B5

19
13

19
14

ac
eA

a

ac
eA

b

PPE

PPE

19
19

19
20

lpp
F

19
22

lip
D

19
24

fad
D31

19
26

19
27

19
28

19
29

19
30

19
31

tpx
fad

E18
fa

d

02
57

150,000

300,000

450,000

600,000

750,000

900,000

1,050,000

1,200,000

1,350,000

1,500,000

1,650,000

1,800,000

1,950,000

2,100,000

2,250,000

00
76

00
77

00
78

00
79

00
80

00
81

00
82

00
83

hy
cD

hy
cP

hy
cQ

hy
cE

00
88

00
89

00
90

00
91

ctp
A

00
93

REP

00
94

00
95

PPE

00
97

00
98

fad
D10

01
00

nr
p 01
02

ctp
B

01
04

rpm
B

01
06

ctp
I

01
08

PE_P
GRS

01
10

01
11

gc
a

gm
hA

01
14

01
15

01
16

ox
yS

ox
cA

fad
D7

fus
A2

01
21

01
22

01
23

01
98

01
99

02
00

02
01

mmpL
11

02
03

02
04

02
05

mmpL
3

02
07

02
08

02
09

02
10

pc
kA

na
dR 02
13

fad
D4

fad
E3

02
16

lip
W

02
18

02
19

lip
C

02
21

ec
hA

1
02

23

02
24

02
25

02
26

02
27

02
28

02
29

02
30

fad
E4

02
32

nr
dB

ga
bD

2

02
35

02
36

lpq
I

02
39

02
40

02
41

02
45

fab
G4

fad
A2

fad
E5

02
46

02
47

02
48

16
glpQ

2
gly

U
03

18
3

pc
p

03
20

dc
d

ud
gA

03
23

03
24

03
25

03
26

03
27

03
28

03
29

03
30

03
31

03
32

03
33

rm
lA

PE

03
36

as
pC 03
38

03
39

03
40

03
41

03
42

03
43

lpq
J

03
45

ar
oP

2

03
47

03
48

03
49

dn
aK

gr
pE dn
aJ

hs
pR

PPE

PPE

03
56

pu
rA

03
58

03
59

03
60

03
61

mgtE

fba

03
64

03
65

03
66

03
67

03
68

03
69

03
70

03
71

03
72

ufa
A1

04
48

04
49

mmpL
4

mmpS
4

04
52

PPE

04
54

04
55

ec
hA

2

04
57

04
58

04
59

04
60

04
61

04
62

04
63

04
64

04
65

04
66

ac
eA

fad
B2

um
aA

1
um

aA
2

04
71

04
72

04
73

04
74

04
75

04
76

04
77

de
oC

04
79

04
80

04
81

murB 04
83

04
84

04
85

04
86

04
87

04
88

gp
m

se
nX

3

re
gX

3

04
92

04
93

04
94

04
95

04
96

04
97

04
98

04
99

pr
oC ga
lE

1

05
02

cm
aA

2
05

04

se
rB

mmpS
2

mmpL
2

86
05

87
05

88

mce
2

05
90

05
91

05
92

lpr
L

05
94

05
95

05
96

05
97

05
98

05
99

06
00

06
01

tcr
A

06
03

lpq
O

IS
15

36

06
05

06
06

06
07

06
08

06
09

06
10

06
11

06
12

06
13

06
14

06
15

06
16

06
17

ga
lT'

ga
lT

ga
lK

06
21

06
22

06
23

06
24

06
25

06
26

06
27

06
28

rec
D

rec
B

re
cC

ec
hA

3
06

33

06
34

thr
T

metT06
35

06
36

06
37

trp
T

se
cE

nu
sG

rpl
K

rp
lA

mmaA
4

mmaA
3

mmaA
2

mmaA
1

lip
G

06
47

06
48

fad
D37

06
50

rpl
J

rp
lL

06
53

07
45

PE_P
GRS

PE_P
GRS

07
48

07
49

07
50

mmsB

fad
E9

mmsA

PE_P
GRS

PPE

thr
V

07
56

ph
oP

ph
oR

07
59

07
60

ad
hB 07
62

07
63

07
64

07
65

07
66

07
67

ald
A

07
69

07
70

07
71

pu
rD

gg
tA

07
74

07
75

07
76

pu
rB

07
78

07
79

pu
rC

ptr
Bb

ptr
Ba

07
83

07
84

07
85

07
86

07
87

pu
rQ

07
89

07
90

07
91

07
92

07
93

lpd
B

IS
61

10

07
95

07
96

IS
15

47
07

97
07

98

07
99

pe
pC

08
01

08
02

pu
rL

08
04

08
05

B

08
87

08
88

cit
A

08
90

08
91

08
92

08
93

08
94

08
95

glt
A2

08
97

08
98

om
pA

09
00

09
01

09
02

09
03

ac
cD

3

ec
hA

6
09

06

09
07

ctp
E

09
09

09
10

09
11

09
12

09
13

09
14

PPE PE

be
tP

09
18

09
19

ar
gT

IS
15

54

09
20

IS
15

35

09
21

09
22

09
23

nr
am

p

09
25

09
26

09
27

ph
oS

2
ps

tC
2

ps
tA

1

pk
nD ps
tS

ps
tB

ph
oS

1

ps
tC

ps
tA

2
09

37

09
38

09
39

pq
T

pr
sA

glm
U

gln
T

10
19

mfd 10
21

lpq
U

en
o

10
24

10
25

10
26

kd
pE

kd
pD

kd
pA

kd
pB

kd
pC

10
32

10
33

10
34

IS
15

60

10
35

10
36

10
37

10
38 PPE PE

IS
-L

IK
E

10
41

10
42

10
43

10
44

10
45

10
46

IS
10

81
10

47

10
48

10
49

10
50

10
51

10
52

10
53

10
54

10
55

leu
X

10
56

10
57

fad
D14

10
59

10
60

10
61

10
62

10
63

lpq
V

10
65

10
66

PE_P
GRS

PE_P
GRS

10
69

ec
hA

8
ec

hA
9

10
72

10
73

fad
A3

10
75

11
59

mutT
2

na
rG

na
rH

na
rJ

na
rI

11
65

lpq
W

11
67 PPE PE

11
70

11
71

PE

11
73

11
74

fad
H

11
76

fdx
C

11
78

11
79

pk
s3

pk
s4

pa
pA

3

mmpL
10

11
84

fad
D21

11
86

ro
cA

11
88

sig
I

11
90

11
91

11
92

fad
D36

11
94

PE PPE

11
97

11
98

11
99

IS
10

81

12
00

12
01

da
pE

12
03

12
04

12
05

op
pC

op
pB

12
84

cy
sD

cy
sN

12
87

12
88

12
89

12
90

12
91

ar
gV

ar
gS

lys
A

thr
A

thr
C

thr
B

rh
o

rpm
E

pr
fA

he
mK

13
01

rfe 13
03

atp
B

atp
E

atp
F

atp
H

atp
A

atp
G

atp
D

atp
C

13
12

IS
15

57

13
13

13
14

murA

rrs rrl rrf
og

t

alk
A

13
18

13
19

13
20

13
21

13
22

fad
A4

13
24

PE_P
GRS

glg
B

13
27

glg
P

din
G

13
30

e

rib
G

14
10

lpr
G

rib
C

14
13

14
14

rib
A2

rib
H

14
17

lpr
H

14
19

uv
rC

14
21

14
22

14
23

14
24

14
25

lip
O

fad
D12

14
28

14
29

PE 14
31

14
32

14
33

14
34

14
35

ga
p

pg
k

tpi

14
39

se
cG

PE_P
GRS

bis
C

14
43

14
44

de
vB

op
cA zw

f2 tal tkt

PE_P
GRS

cta
B

PE_P
GRS

14
53

qo
r

14
55

14
56

14
57

14
58

14
59

14
60

14
61

15
34

15
35

ile
S

din
X

an
sA

lsp
A

15
40

lpr
I

glb
N

15
43

15
44

15
45

15
46

dn
aE

1

PPE

fad
D11

'
fad

D11

pls
B1

frd
A

frd
B

frd
C

frd
D

15
56

mmpL
6

15
58

ilv
A

15
60

15
61

glg
Z

glg
Y

glg
X

15
65

15
66

15
67

bio
A

bio
F

bio
D

15
71

15
72

15
73

15
74

15
75

15
76

15
77

15
78

15
79

15
80

15
81

15
82

15
83

15
84

15
85

15
86

15
87

REP
15

88

bio
B

15
90

15
91

15
92

15
93

na
dA

na
dB

na
dC

15
97

15
98

pk
s1

7

pk
s9

pk
s1

1
16

66

16
67

16
68

16
69

16
70

16
71

16
72

16
73

16
74

16
75

16
76

ds
bF

16
78

fad
E16

16
80

moe
X

16
82

16
83

16
84

16
85

16
86

16
87

16
88

tyr
S

lpr
J

16
91

16
92

16
93

tly
A

16
95

rec
N

16
97

16
98

py
rG

17
00

17
01

17
02

REP

17
03

cy
cA PPE

PPE

17
07

17
08

17
09

17
10

17
11

cm
k

17
13

17
14

fad
B3

17
16

17
17

17
18

17
19

pr
oT

17
20

17
21

17
22

17
23

17
97

17
98

lpp
T

PPE

PPE

PPE

PE_P
GRS

18
04

18
05

PE PPE

PPE

PPE

18
10

mgtC
18

12

18
13

18
14

18
15

18
16

18
17

PE_P
GRS

18
19

ilv
G se
cA

2

pg
sA

2
18

23
18

24
18

25
gc

vH
18

27
18

28
18

29

18
30

18
31

gc
vB

18
33

18
34

18
35

18
36

glc
B

18
38

18
39

PE_P
GRS

18
41

18
42

gu
aB

1

gn
d

18
45

18
46

18
47

ur
eAure

B

ur
eC

ad
E17

ec
hA

13

19
36

19
37

ep
hB

19
39

rib
A

19
41

19
42

19
43

19
44

19
45

REP

lpp
G

19
47

19
48

19
49

19
50

19
51

19
52

19
53

19
54

19
55

19
56

19
57

19
58

19
59

19
60

19
61

19
62

19
63

19
64

19
65

mce
3

19
67

19
68

19
69

lpr
M

19
71

19
72

19
73

19
74

19
75

19
76

19
77

19
78

19
79

mpt6
4

nr
dF

19
82

PE_P
GRS

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

ctp
G

19
93

19
94

19
95

19
96

ctp
F

19
98

19
99

20
00

20
01

fab
G3

20
03

02
38



2,250,001

2,400,001

2,550,001

2,700,001

2,850,001

3,000,001

3,150,001

3,300,001

3,450,001

3,600,001

3,750,001

3,900,001

4,050,001

4,200,001

4,350,001 4,411,529

20
04

20
05

ots
B

fdx
A

20
08

20
09

20
10

20
11

20
12

IS
16

07
20

13
20

14
20

15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

pfk
B

20
30

hs
pX

20
32

20
33

20
34

20
35

20
36

20
37

20
38

20
39

20
40

20
41

20
42

pn
cA 20
44 lip
T

lpp
I

20
47

pk
s1

2

20
49

20
50

20
51

20
52

20
53

20
54

rp
sR

2
rp

sN
2

rpm
G

rpm
B2

20
59 20

60
20

61

co
bN 20
63

co
bG

co
bH

co
bI

20
67

bla
C

sig
C

co
bK

co
bM co
bL 20
73

20
74

20
75

20
76

20
77

2

21
40

da
pE

2

leu
U

21
42

21
43

21
44

wag
31

21
46

21
47

21
48 yfi
H

fts
Z

fts
Q

murC murG fts
W

murD

mur
X

murF murE 21
59

21
60

21
61

PE_P
GRS

pb
pB 21
64

21
65

21
66

IS
61

10

21
67

21
68

21
69

21
70

lpp
M

21
72

ids
A2

21
74

21
75

pk
nL

IS
15

58

21
77

ar
oG 21

79
21

80

21
81

21
82

21
83

21
84

21
85

21
86

fad
D15

21
88

21
89

21
90

21
91

trp
D

cta
E

qc
rC

qc
rA

qc
rB

21
97

mmpS
3

21
99

cta
C

as
nB

cb
hK

22
03

22
04

22
05

22
06

co
bT

co
bS

22
09

ilv
E

gc
vT

22
12

pe
pB

ep
hD

su
cB

22
16

lip
B

IS
61

10

22
78

22
79

22
80

pit
B

22
82

22
83

lip
M

22
85

22
86

yjc
E

22
88

cd
h

lpp
O

ss
eB

22
92

22
93

22
94

22
95

22
96

22
97

22
98

htp
G

23
00

23
01

23
02

23
03

23
04

23
05

23
06

23
07

23
08

metV 23
09

23
10

23
11

23
12

23
13

23
14

23
15

us
pA

us
pE

us
pC

23
19

ro
cE

ro
cD

2
ro

cD
1

23
23

23
24

23
25

23
26

23
27

PE

na
rK

1

lpp
P

23
31

mez

23
33

cy
sK

cy
sE

23
36

23
37

moe
W

mmpL
9

PE

as
nT

lpp
Q

23
42

dn
aG dg

t

23
45

23
46

23
47

23
48

plc
C

plc
B

plc
A

PPE

PPE

lpp
R

lep
A

24
05

24
06

24
07

PE
24

09

24
10

24
11

rp
sT

24
13

24
14

24
15

24
16

24
17

24
18

24
19

24
20

24
21

24
22

24
23

IS
15

58

24
24

24
25

24
26

pr
oA

ah
pC

ah
pD

PPE PE
24

32
24

33
24

34

24
35

rb
sK

24
37

24
38

pr
oB ob

g
rp

mA
rpl

U

dc
tA

rne

nd
kA 24
46 fol
C

va
lS

24
49

24
50

24
51

24
52

24
53

24
54

24
55

24
56

clp
X

24
58

24
59

clp
P2
clp

P tig
pr

oU
gly

V
lip

P

24
64 rpi

24
66

pe
pD

24
68

24
69

glb
O

24
71

24
72

24
73

24
74

24
75

24
76

24
77

24
78

I
24

7

25
25

25
26

25
27

mrr

25
29

25
30 ad

i

25
32

nu
sB efp

pe
pQ

25
36

ar
oD

ar
oB

ar
oK ar
oF

25
41

25
42

lpp
A

lpp
B

25
45

25
46

25
47

25
48

25
49

25
50

25
51

ar
oE 25
53

25
54

ala
S

25
56

25
57

25
58

25
59

25
60

25
61

25
62

25
63

gln
Q

25
65

25
66

25
67

25
68

25
69

25
70

25
71

as
pS

25
73

25
74

25
75

25
76

25
77

25
78

lin
B

his
S

25
81

pp
iB

rel
A ap

t

25
85

se
cF

se
cD 25
88

ga
bT

fad
D9

PE_P
GRS

ru
vB

ru
vA

ru
vC

25
95

25
96

25
97

25
98

25
99

26
00

sp
eE

26
02

26
03

26
04

tes
B2

26
06

pd
xH

26
83

ar
sA ar
sB

26
86

26
87

26
88

26
89

26
90

trk
A

trk
B

26
93

26
94

26
95

26
96 du

t
26

98
26

99

27
00

su
hB

pp
gK

sig
A

27
04

27
05

27
06

27
07

27
08

27
09

sig
B

ide
R

27
12

27
13

27
14

27
15

27
16

27
17

27
18

27
19

lex
A

27
21

27
22

27
23

fad
E20 hfl

X

da
pF

miaA 27
28

27
29

27
30

27
31

27
32

27
33

27
34

27
35

re
cX

re
cA 27
38

27
39

27
40

PE_P
GRS

27
42

27
43

35
kd

_a
g

27
45

pg
sA

3
27

47

fts
K

27
49

27
50

27
51

27
52

da
pA 27
54

hs
dS

'
hs

dM 27
57

27
58

27
59

27
60

27
61

27
62

dfr
A

thy
A

27
65

fab
G5
27

67

PPE PE

PPE

27
71

27
72

da
pB 27
74

27
75

27
76

27
77

28
43

28
44

pr
oS

efp
A

cy
sG

2

co
bB

co
bA 28
50

28
51

28
52

PE_P
GRS

28
54

go
rA

nic
T

28
57

ald
C

28
59

gln
A4

map
28

62

28
63

28
64

28
65

28
66

28
67

gc
pE 28
69

28
70

28
71

28
72

mpt8
3

28
74

mpt7
0

28
76

merT
mpt5

3
28

79
28

80
cd

sA frr
py

rH

28
84

IS
15

39

28
85

28
86

28
87

am
iC tsf

rp
sB

28
91

PPE

28
93

xe
rC

viu
B

28
96

28
97

28
98

fdh
D

fdh
F

29
01

rnh
B

lep
B

rp
lS

lpp
W

trm
D

rim
M

29
08

rp
sP

29
10

da
cB

29
12

29
13

pk
nI

29
15 ffh

29
17

gln
D

gln
B am

t

fts
Y

29
49

fad
D29

29
51

29
52

29
53

29
54

29
55

29
56

29
57

29
58

29
59

29
60

29
61

29
62

29
63

pu
rU

kd
tB

29
66 pc
a

29
68

29
69 lip
N

29
71

29
72

re
cG 29
74

29
75 un
g

thi
L

IS
15

38

29
78

29
79

29
80

dd
lA

gp
dA

2

29
83

pp
k

mutT
1

hu
pB leu

D

leu
C

29
89

29
90

29
91

glu
U

gln
U

glt
S

29
93

29
94

leu
B

se
rA

29
97

29
98

lpp
Y

30
00

ilv
C ilv
N

ilv
B

30
04

30
05

lpp
Z

30
07

30
08

ga
tB

pfk
A

ga
tA

ga
tC

30
13

lig
A

30
15

lpq
A

30
17

PPE

30
19 PE

PPE
PPE

IS
10

81

30
23

30
24

30
25

lip
R

30
85

ad
hD

30
87

30
88

fad
D13

30
90

30
91

30
92

30
93

30
94

30
95

30
96

PE

30
98 ss

r
30

99
sm

pB fts
X

fts
E

31
03

31
04

pr
fB

fpr
A

31
07

31
08

moa
A

moa
B

moa
C

moa
D

31
13

31
14

IS
10

81
31

15

moe
B

cy
sA

3
ss

eC
moa

E
31

20

31
21

31
22

31
23

31
24

PPE

31
26

31
27

31
28

31
29

31
30

31
31

31
32

31
33

31
34

PPE
PPE

31
37

pfl
A

fad
E24

fad
E23

fad
B4

31
42

31
43

PPE

nu
oA

nu
oB

nu
oC

nu
oD

nu
oE

nu
oF

nu
oG

nu
oH

nu
oI

nu
oJ

nu
oK

nu
oL

nu
oM

nu
oN

PPE

31
60

31
61

31
62

31
63

mox
R3
31

65
31

66

32
24

32
25

32
26

ar
oA

32
28

de
sA

3

32
30

32
31

pv
dS 32
33

32
34

32
35

ke
fB

32
37

32
38

32
39

se
cA 32
41

32
42

32
43

lpq
B

mtrB

mtrA tm
k

sa
hH 32
49

ru
bB

ru
bA 32
52

32
53

32
54

man
A

32
56

pm
mA

32
58

32
59

whiB
2

32
61

32
62

32
63

rm
lA2

wbb
L

rm
lD

32
67

32
68

32
69

ctp
C

32
71

32
72

32
73

fad
E25
pu

rE

pu
rK

32
77

32
78

bir
A

ac
cD

5
32

81
32

82
ss

eA
32

84

ac
cA

3

sig
F

rsb
W

32
88

32
89 lat

32
91

32
92

ald
B

32
94

32
95

lhr ne
i

lpq
C

ats
B

IS
16

08
33

48
33

49
IS

15
61

'

PPE

33
51

33
52

33
53

33
54

33
55

fol
D

33
57

33
58

33
59

33
60

33
61

33
62

33
63

33
64

33
65

sp
oU

PE_P
GRS

33
68

33
69

dn
aE

2

33
71

ots
B2

ec
hA

18
ec

hA
18

'
am

iD

33
76

33
77

33
78

33
79

IS
61

10

33
80

33
81 lyt
B

ids
B

33
84

33
85

IS
15

60
33

86
33

87

PE_P
GRS

33
89

lpq
D

ac
rA

1
cm

aA
1

iun
H

33
94

33
95

gu
aA

ph
yA ids

A

33
99

34
00

34
01

34
02

34
03

34
04

34
05

34
06

34
07

34
08

ch
oD

gu
aB

3

gu
aB

2

34
12

34
13

sig
D

34
15

wh

34
81

34
82

34
83

cp
sA

34
85

34
86

lip
F

34
88

34
89

ots
A

34
91

34
92

34
93

34
94 lpr
N

34
96

34
97

34
98

mce
4

35
00

35
01

35
02

fdx
D

fad
E26

fad
E27

fad
D17

PE_P
GRS

PE_P
GRS

ilv
X

35
10

PE_P
GRS

PE_P
GRS

fad
D18

PE_P
GRS

fad
D19

ec
hA

19
35

17
35

18

35
19

35
20

35
21

35
22

35
23

35
24

35
25

35
26

35
27

35
28

35
29

35
30

35
31

PPE

PPE

35
34

35
35

35
36

35
37

ufa
A2

PE

ltp
2

35
41

35
42

fad
E29

fad
E28 35

45

fol
E

fts
H

36
11

36
12

36
13

36
14

36
15

36
16

ep
hA

36
18

36
19

36
20

PPE PE

lpq
G

hp
t

mes
J

36
26

36
27

pp
a

36
29

36
30

36
31

36
32

36
33

rm
lB2

36
35

IS
15

34

36
36

36
37

36
38

36
39

IS
15

53

36
40 fic

36
42

36
43

thr
U

36
44

36
45

top
A

36
47

cs
pA

36
49

PE 36
51

PE_P
GRS

PE_P
GRS

36
54

36
55

36
56

36
57

36
58

trb
B

36
60

36
61

36
62

dp
pD

dp
pC

dp
pB

dp
pA

ac
s

36
68

36
69

ep
hE

36
71

36
72

36
73 nth

36
75

36
76

36
77

36
78

36
79

36
80

whiB
4

po
nA

'

36
83

36
84

pr
oV

36
85

36
86

36
87

36
88

36
89

36
90

36
91

mox
R2

tyr
A

37
55

pr
oZ

pr
oW pr
oV

pr
oX

37
60

fad
E36

37
62

lpq
H

37
64

37
65

37
66

37
67

37
68

37
69

37
70

37
71

ar
gU

se
rT

his
C2

37
73

ec
hA

21
lip

E

37
76

se
rU

37
77

37
78

37
79

37
80

37
81

rfb
E

37
83

ep
iB

37
85

37
86

37
87

37
88

37
89

37
90

37
91

37
92

em
bC

em
bA

em
bB

ats
H

fad
E35

37
98

IS
15

57

ac
cD

4

pk
s1

3

fad
D32

38
02

fbp
C1

fbp
A

38
05

38
06

38
07

38
08 glf

pir
G

cs
p

PE_P
GRS

38
13

38
14

38
15

38
16

38
17

38
18

38
19

pa
pA2

PE PPE
38

74
es

at6

38
76

38
77

38
78

38
79

38
80

38
81

38
82

38
83

38
84

38
85

38
86

38
87

38
88

38
89

38
90

38
91 PPE PE

38
94

38
95

38
96

38
97

38
98

38
99

39
00

39
01

39
02

39
03

39
04

39
05

39
06

pcn
A

39
08

39
09

39
10

sig
M

39
12

trx
B2

trx
C

cw
lM

39
16

par
A

par
B gid 39
20

39
21

39
22

rn
pA

rp
mH

2,400,000

2,550,000

2,700,000

2,850,000

3,000,000

3,150,000

3,300,000

3,450,000

3,600,000

3,750,000

3,900,000

4,050,000

4,200,000

4,350,000

20
78

20
79

lpp
J

20
81

20
82

20
83

20
84

IS
15

56

20
85

20
86

20
87

pk
nJ

pe
pE

20
90

20
91

he
lY

20
93

20
94

20
95

20
96

20
97

PE_P
GRS PE

21
00

he
lZ

21
02

21
03

21
04

IS
61

10

21
05

21
06

PE PPE

pr
cA

pr
cB 21
11

21
12

21
13

21
14

21
15

lpp
K

21
17

21
18

21
19

21
20

his
G his

I

PPE

metH

21
25

PE_P
GRS

an
sP

21
28

21
29

cy
sS

2

cy
sQ

21
32

21
33

21
34

21
35

21
36

21
37

lpp
L

py
rD

pB lip
A

22
19

gln
A1

gln
E

gln
A2

22
23

22
24

pa
nB

22
26

rn
pB

22
27

22
28

22
29

22
30

co
bC

22
32

22
33

ptp
A

22
35

co
bD

22
37

va
lV

ah
pE22
39

22
40

ac
eE

22
42

fab
D

ac
pM

ka
sA

ka
sB

ac
cD

6

22
48

glp
D1

22
50

22
51

22
52

22
53

22
54

22
55

22
56

22
57

22
58

ad
hE

2
22

60
22

61
22

62

22
63

22
64

22
65

22
66

22
67

22
68

22
69

lpp
N

22
71

22
72

22
73

22
74

22
75

22
76

22
77

PE

IS
61

10

23
54

23
55

PPE

gly
S

23
58

fur
B

23
60

23
61

23
62

am
iA2

be
x

23
65

23
66

23
67

ph
oH 23

69
23

70

PE
23

72
dn

aJ
2

hr
cA

23
75

23
76

mbtH mbtG mbtF mbtE

mbtD mbtC mbtB

mbtA

lip
K

trp
E2

23
87

he
mN

23
89

23
90

nir
A

cy
sH

23
93

gg
tB

23
95

PE_P
GRS

cy
sA

cy
sW cy
sT su
bI

24
01

24
02

IS
61

10

47
9

24
80

24
81

pls
B2

24
83

24
84 lip
Q

ar
gW

ec
hA

14
PE_P

GRS

24
88

24
89

PE_P
GRS

24
91

24
92

24
93

24
94

pd
hC

pd
hB

pd
hA cit

E
24

99
fad

E19

ac
cA

1

ac
cD

1

sc
oB

sc
oA

fad
D35

25
06

25
07

25
08

25
09

25
10

25
11

his
T

IS
10

81

25
12

25
13

25
14

25
15

25
16

25
17

lpp
S

lys
U

PE

25
20

bc
p

25
22

ac
pS fas

PPE

26
09

26
10

26
11

pg
sA 26
13 thr
S

PE_P
GRS

26
16

26
17

26
18

26
19

26
20

26
21

26
22

26
23

26
24

26
25

26
26

26
27

26
28

26
29

26
30

26
31

26
32

26
33

PE_P
GRS

26
35

26
36

de
dA

26
38

26
39

26
40

26
41

26
42

ar
sC

26
44

va
lT

gly
T

cy
sT

va
lU

26
45

26
46

26
47

IS
61

10

26
48

26
49

26
50

26
51

26
52

26
53

26
54

26
55

26
56

26
57

26
58

26
59

26
60

26
61

26
62

26
63

26
64

26
65

IS
10

81
'

26
66

clp
X'

26
68

26
69

26
70

rib
D

26
72

26
73

26
74

26
75

26
76

he
mY'

he
mE

ec
hA

15
26

80

26
81

dx
s

77

27
78

27
79

ald

27
81

pe
pR gp

sI

lpp
U

rp
sO rib

F

27
87

sir
R

fad
E21 ltp

1

IS
16

02

27
91

27
92

tru
B

27
94

27
95

lpp
V

27
97

27
98

27
99

28
00

28
01

28
02

28
03

28
04

28
05

28
06

28
07

28
08

28
09

IS
15

55
'

28
10

28
11

IS
16

04
28

12

28
13

IS
61

10

28
14

28
15

28
16

28
17

28
18

28
19

28
20

28
21

28
22

28
23

28
24

28
25

28
26

28
27

28
28

28
29

28
30

ec
hA

16
ug

pC

ug
pB

ug
pE

ug
pA din

F

28
37

rb
fA inf
B

28
40

nu
sA 28
42

sm
c

29
23 fpg rn

c
29

26
29

27

tes
A

29
29

fad
D26

pp
sA

pp
sB

pp
sC

pp
sD

pp
sE

dr
rA drr
B

dr
rC pa
pA

5

mas

fad
D28

mmpL
7

IS
15

33

29
43

29
44

lpp
X

pk
s1

pk
s1

5

fad
D22

30
26

30
27 fix
B

fix
A

30
30

30
31

30
32

30
33

30
34

30
35

30
36

30
37

30
38

ec
hA

17 30
40

30
41

se
rB

2

cta
D

fec
B

ad
hC

30
46

30
47

nr
dG 30

49

30
50

nr
dE nrd

I
nr

dH 30
54

30
55

din
P

30
57

30
58

30
59

30
60

fad
E22

lig
B

cs
tA

30
64

em
rE

30
66

30
67

ala
U

pg
mA

30
69

30
70

30
71

30
72

30
73

30
74

30
75

30
76

ats
F

30
78

30
79

pk
nK

30
81

vir
S

30
83

6
31

67

31
68

31
69

31
70

hp
x

31
72

31
73

31
74

31
75

lip
S

31
77

31
78

31
79

31
80

31
81

31
82

31
83

IS
61

10

31
84

31
85

IS
61

10

31
86

31
87

31
88

31
89

31
90

31
91

IS
16

03

metU
31

92

31
93

31
94

31
95

31
96

31
97

uv
rD

2

31
99

32
00

32
01

32
02

lip
V

32
04

32
05

moe
Z

32
07

32
08

32
09

32
10

rhl
E

32
12

32
13

en
tD

en
tC

32
16

32
17

32
18

whiB
1

32
20

32
21

32
22

sig
H

33
00

ph
oY

1

glp
D2

lpd
A

33
04

am
iA

am
iB

de
oD

pm
mB

up
p

33
10

33
11

33
12 ad
d

de
oA cd

d
sd

hC
sd

hD

sd
hA

sd
hB

33
20

33
21

moa
E3

gp
hA

moa
C3

IS
61

10

33
25

33
26

IS
15

47
33

27

sig
J

33
29

33
30

su
gI

na
gA

33
33

33
34

33
35

trp
S

33
37

33
38

icd
1

metC metA 33
42

PPE

PE_P
GRS

PE_P
GRS

33
46

PPE

whiB
3

gr
oE

L1
gr

oE
S

gc
p

rim
I

34
21

34
22 alr

34
24

PPE

PPE

IS
15

32

34
27

34
28

PPE
IS

15
40

34
30

IS
15

52

34
31

ga
dB 34
33

34
34

34
35

glm
S

34
37

34
38

34
39

34
40

mrsA rp
sI

rpl
M

34
44

34
45

34
46

34
47

34
48

34
49

34
50

34
51

34
52

34
53

34
54

tru
A

rp
lQ

rp
oA

rp
sDrp
sK

rp
sM

rpm
J

inf
A

34
63

rm
lB

rm
lC

34
66

REP
34

67
rm

lB3

mhp
E

ilv
B2

34
71

34
72

bp
oA

IS
61

10

34
74

34
75

kg
tP

PE PPE

34
79

34
80

fad
A5

35
47

35
48

35
49

ec
hA

20
35

51
35

52

35
53

fdx
B

35
55

fad
A6

35
57

PPE

35
59

fad
E30

fad
D3

fad
E31

fad
E32

fad
E33

as
pB

nh
oA 35
67

35
68

35
69

35
70

35
71

35
72

fad
E34

35
74

35
75

pk
nM

35
77

ar
sB

2
35

79

cy
sS 35
81

35
82

35
83

lpq
E

ra
dA

35
86

35
87

35
88

mutY
PE_P

GRS

35
91

35
92

lpq
F

35
94

PE_P
GRS

clp
C lsr
2

lys
S

35
99

36
00

pa
nD

pa
nC 36
03

36
04

36
05

fol
K

fol
X

fol
P

36
93

36
94

36
95

glp
K

36
97

36
98

36
99

37
00

37
01

37
02

37
03

gs
hA 37
05

37
06

37
07 as

d

as
k

leu
A

dn
aQ

37
12

co
bQ

2
37

14
rec

R
37

16

37
17

37
18

37
19

37
20

dn
aZ

X

37
22

se
rV

37
23

37
24

37
25

37
26

37
27

37
28

37
29

37
30

lig
C

37
32

37
33

37
34

37
35

37
36

37
37

PPE
PPE

37
40

37
41

37
42

37
43

37
44

37
45 PE

37
47

37
48

37
49

37
50

37
51

se
rX

37
52

37
53

A2

38
21

38
22

mmpL
8

pa
pA

1

pk
s2

fad
D23

IS
15

37

38
27

38
28

38
29

38
30

38
31

38
32

38
33

se
rS

38
35

38
36

38
37

ph
eA

38
39

38
40

bfr
B

glp
Q1

38
43

38
44

38
45

so
dA

38
47

38
48

38
49

38
50

38
51

hn
s

men
G

38
54

38
55

38
56

38
57 glt
D

glt
B

38
60

38
61

38
62

38
63

38
64

38
65

38
66

38
67

38
68

38
69

38
70

38
71


