
12

5

8
10

6

5

9

8

7

13
5

8
5

7

10

10

6
5

10

5

8

7
11

9

16

6 5

8

7

9

C
hr

om
os

om
e 

12
P

F
L

00
05

w
P

F
L

00
10

c
P

F
L

00
15

c
P

F
L

00
20

w

P
F

L
00

25
c

P
F

L
00

30
c

P
F

L
00

35
c

P
F

L
00

40
c

P
F

L
00

45
c

P
F

L
00

50
c

P
F

L
00

55
c

P
F

L
00

70
c

P
F

L
00

75
w

P
F

L
00

80
c

P
F

L
00

95
c

P
F

L
01

00
c

P
F

L
01

05
w

P
F

L
01

10
c

P
F

L
01

15
w

P
F

L
01

20
c

P
F

L
01

25
c

P
F

L
01

30
c

P
F

L
01

35
w

P
F

L
01

50
w

P
F

L
01

65
c

P
F

L
01

70
w

P
F

L
01

75
c

P
F

L
01

80
w

P
F

L
01

85
c

P
F

L
01

90
w

P
F

L
01

95
w

P
F

L
02

00
c

P
F

L
02

05
w

P
F

L
02

20
c

P
F

L
02

30
w

P
F

L
02

35
w

P
F

L
02

45
w

P
F

L
02

50
w

P
F

L
02

55
c

P
F

L
02

60
c

P
F

L
02

65
w

P
F

L
02

70
c

P
F

L
02

75
w

P
F

L
02

80
c

P
F

L
02

85
w

P
F

L
02

90
w

P
F

L
02

95
c

P
F

L
03

00
c

P
F

L
03

05
c

P
F

L
03

10
c

P
F

L
03

15
c

P
F

L
03

20
w

P
F

L
03

25
w

P
F

L
03

30
c

P
F

L
03

35
c

P
F

L
03

40
w

P
F

L
03

45
w

P
F

L
03

50
c

P
F

L
03

55
c

P
F

L
03

60
c

P
F

L
03

70
w

P
F

L
03

80
c

P
F

L
03

85
c

P
F

L
03

90
c

P
F

L
03

95
c

P
F

L
04

05
w

P
F

L
04

10
w

P
F

L
04

20
w

P
F

L
04

25
c

P
F

L
04

35
w

P
F

L
04

40
c

P
F

L
04

45
w

P
F

L
04

55
c

P
F

L
04

65
c

P
F

L
04

70
w

P
F

L
04

75
w

P
F

L
04

80
w

P
F

L
04

85
w

P
F

L
04

95
c

P
F

L
05

00
w

P
F

L
05

05
c

P
F

L
05

10
c

P
F

L
05

20
c

P
F

L
05

25
w

P
F

L
05

30
c

P
F

L
05

35
c

P
F

L
05

40
w

P
F

L
05

45
w

P
F

L
05

55
c

P
F

L
05

60
c

P
F

L
05

65
w

P
F

L
05

70
c

P
F

L
05

75
w

P
F

L
05

80
w

P
F

L
05

85
w

P
F

L
05

90
c

P
F

L
05

95
c

P
F

L
06

00
w

P
F

L
06

05
c

P
F

L
06

10
w

P
F

L
06

15
w

P
F

L
06

20
c

P
F

L
06

25
c

P
F

L
06

30
w

P
F

L
06

35
c

P
F

L
06

50
c

P
F

L
06

55
w

P
F

L
06

65
c

P
F

L
06

70
c

P
F

L
06

75
c

P
F

L
06

85
w

P
F

L
06

95
c

P
F

L
07

00
w

P
F

L
07

20
w

P
F

L
07

30
w

P
F

L
07

35
w

P
F

L
07

45
c

P
F

L
07

55
c

P
F

L
07

60
w

P
F

L
07

65
w

P
F

L
07

70
w

P
F

L
07

75
w

P
F

L
07

80
w

P
F

L
07

90
w

P
F

L
08

05
w

P
F

L
08

15
w

P
F

L
08

25
c

P
F

L
08

30
w

P
F

L
08

35
w

P
F

L
08

40
c

P
F

L
08

50
w

P
F

L
08

55
c

P
F

L
08

65
w

P
F

L
08

70
w

P
F

L
08

75
w

P
F

L
08

80
c

P
F

L
08

85
w

P
F

L
08

90
c

P
F

L
08

95
c

P
F

L
09

00
c

P
F

L
09

05
c

P
F

L
09

20
c

P
F

L
09

25
w

P
F

L
09

30
w

P
F

L
09

35
c

P
F

L
09

40
c

P
F

L
09

45
w

P
F

L
09

50
c

P
F

L
09

65
c

P
F

L
09

70
w

P
F

L
09

75
w

P
F

L
09

80
w

P
F

L
09

85
c

P
F

L
09

90
w

P
F

L
09

95
c

P
F

L
10

00
c

P
F

L
10

10
c

P
F

L
10

15
w

P
F

L
10

25
c

P
F

L
10

30
w

P
F

L
10

35
w

P
F

L
10

40
w

P
F

L
10

45
w

P
F

L
10

50
w

P
F

L
10

55
c

P
F

L
10

60
c

P
F

L
10

65
c

P
F

L
10

70
c

P
F

L
10

75
w

P
F

L
10

80
c

P
F

L
10

85
w

P
F

L
10

95
c

P
F

L
11

00
w

P
F

L
11

05
c

P
F

L
11

10
c

P
F

L
11

15
w

P
F

L
11

20
c

P
F

L
11

25
w

P
F

L
11

30
c

P
F

L
11

35
c

P
F

L
11

40
w

P
F

L
11

45
w

P
F

L
11

55
w

P
F

L
11

60
c

P
F

L
11

65
w

P
F

L
11

70
w

P
F

L
11

75
w

P
F

L
11

80
w

P
F

L
11

85
c

P
F

L
11

90
c

P
F

L
11

95
w

P
F

L
12

05
c

P
F

L
12

10
w

P
F

L
12

15
c

P
F

L
12

20
w

P
F

L
12

30
w

P
F

L
12

35
c

P
F

L
12

40
c

P
F

L
12

45
w

P
F

L
12

50
c

P
F

L
12

55
c

P
F

L
12

60
w

P
F

L
12

65
c

P
F

L
12

70
w

P
F

L
12

75
c

P
F

L
12

80
w

P
F

L
12

85
c

P
F

L
12

90
w

P
F

L
12

95
w

P
F

L
13

00
c

P
F

L
13

10
c

P
F

L
13

15
w

P
F

L
13

20
w

P
F

L
13

25
c

P
F

L
13

30
c

P
F

L
13

35
w

P
F

L
13

40
c

P
F

L
13

45
c

P
F

L
13

50
w

P
F

L
13

60
c

P
F

L
13

65
w

P
F

L
13

70
w

P
F

L
13

75
w

P
F

L
13

80
w

P
F

L
13

85
c

P
F

L
13

90
w

P
F

L
13

95
c

P
F

L
14

00
c

P
F

L
14

05
w

P
F

L
14

10
c

P
F

L
14

15
w

P
F

L
14

25
w

P
F

L
14

30
c

P
F

L
14

35
c

P
F

L
14

40
c

P
F

L
14

45
w

P
F

L
14

50
c

P
F

L
14

55
w

P
F

L
14

60
c

P
F

L
14

65
c

P
F

L
14

70
c

P
F

L
14

75
w

P
F

L
14

80
w

P
F

L
14

85
w

P
F

L
14

90
w

P
F

L
14

95
w

P
F

L
15

00
w

P
F

L
15

05
c

P
F

L
15

10
c

P
F

L
15

15
c

P
F

L
15

25
c

P
F

L
15

30
w

P
F

L
15

35
w

P
F

L
15

40
c

P
F

L
15

45
c

P
F

L
15

50
w

P
F

L
15

55
w

P
F

L
15

60
c

P
F

L
15

65
c

P
F

L
15

70
w

P
F

L
15

75
w

P
F

L
15

80
w

P
F

L
15

85
c

P
F

L
15

90
c

P
F

L
16

00
c

P
F

L
16

05
w

P
F

L
16

10
c

P
F

L
16

20
w

P
F

L
16

25
w

P
F

L
16

35
w

P
F

L
16

40
c

P
F

L
16

45
w

P
F

L
16

50
w

P
F

L
16

55
c

P
F

L
16

60
c

P
F

L
16

65
c

P
F

L
16

70
c

P
F

L
16

75
c

P
F

L
16

80
w

P
F

L
16

85
w

P
F

L
16

90
w

P
F

L
17

00
c

P
F

L
17

05
w

P
F

L
17

10
c

P
F

L
17

15
w

P
F

L
17

20
w

P
F

L
17

25
w

P
F

L
17

30
c

P
F

L
17

35
c

P
F

L
17

40
w

P
F

L
17

45
c

P
F

L
17

50
c

P
F

L
17

55
w

P
F

L
17

60
w

P
F

L
17

75
c

P
F

L
17

80
w

P
F

L
17

85
c

P
F

L
17

90
w

P
F

L
17

95
c

P
F

L
18

00
w

P
F

L
18

05
c

P
F

L
18

10
w

P
F

L
18

15
c

P
F

L
18

20
w

P
F

L
18

25
w

P
F

L
18

35
w

P
F

L
18

45
c

P
F

L
18

50
c

P
F

L
18

55
w

P
F

L
18

60
c

P
F

L
18

65
w

P
F

L
18

70
c

P
F

L
18

75
w

P
F

L
18

80
w

P
F

L
18

85
c

P
F

L
18

90
c

P
F

L
18

95
w

P
F

L
19

00
w

P
F

L
19

15
w

P
F

L
19

20
c

P
F

L
19

25
w

P
F

L
19

30
w

P
F

L
19

35
c

P
F

L
19

40
w

P
F

L
19

50
w

P
F

L
19

55
w

P
F

L
19

60
w

P
F

L
19

65
w

P
F

L
19

70
w

P
F

L
19

75
c

P
F

L
19

80
c

P
F

L
19

85
c

P
F

L
19

90
c

P
F

L
19

95
c

P
F

L
20

00
w

P
F

L
20

05
w

P
F

L
20

10
c

P
F

L
20

15
w

P
F

L
20

20
c

P
F

L
20

30
w

P
F

L
20

35
c

P
F

L
20

40
w

P
F

L
20

45
w

P
F

L
20

50
w

P
F

L
20

60
c

P
F

L
20

70
w

P
F

L
20

85
w

P
F

L
20

90
c

P
F

L
20

95
w

P
F

L
21

00
w

P
F

L
21

05
c

P
F

L
21

10
c

P
F

L
21

15
c

P
F

L
21

20
w

P
F

L
21

25
c

P
F

L
21

30
w

P
F

L
21

35
c

P
F

L
21

40
c

P
F

L
21

45
w

P
F

L
21

50
c

P
F

L
21

55
w

P
F

L
21

60
c

P
F

L
21

65
w

P
F

L
21

70
c

P
F

L
21

80
w

P
F

L
21

85
w

P
F

L
21

90
c

P
F

L
21

95
w

P
F

L
22

00
w

P
F

L
22

05
w

P
F

L
22

10
w

P
F

L
22

15
w

P
F

L
22

20
w

P
F

L
22

30
c

P
F

L
22

35
w

P
F

L
22

40
w

P
F

L
22

45
w

P
F

L
22

50
c

P
F

L
22

55
w

P
F

L
22

60
w

P
F

L
22

70
w

P
F

L
22

75
c

P
F

L
22

80
w

P
F

L
22

85
c

P
F

L
22

90
w

P
F

L
23

05
w

P
F

L
23

10
w

P
F

L
23

20
w

P
F

L
23

25
c

P
F

L
23

30
w

P
F

L
23

35
w

P
F

L
23

45
c

P
F

L
23

50
c

P
F

L
23

55
w

P
F

L
23

65
w

P
F

L
23

75
c

P
F

L
23

80
c

P
F

L
23

85
c

P
F

L
23

90
c

P
F

L
23

95
c

P
F

L
24

05
c

P
F

L
24

10
w

P
F

L
24

15
w

P
F

L
24

20
w

P
F

L
24

25
w

P
F

L
24

30
c

P
F

L
24

40
w

P
F

L
24

45
c

P
F

L
24

50
c

P
F

L
24

60
w

P
F

L
24

65
c

P
F

L
24

70
c

P
F

L
24

75
w

P
F

L
24

80
w

P
F

L
24

85
c

P
F

L
24

90
c

P
F

L
25

05
c

P
F

L
25

10
w

P
F

L
25

20
w

P
F

L
25

25
c

P
F

L
25

30
w

P
F

L
25

35
w

P
F

L
25

40
w

P
F

L
25

50
w

P
F

L
25

55
w

P
F

L
25

70
w

P
F

L
25

85
c

P
F

L
25

90
w

P
F

L
26

05
w

P
F

L
26

10
w

P
F

L
26

15
w

P
F

L
26

20
w

P
F

L
26

25
w

P
F

L
26

30
w

P
F

L
26

35
w

P
F

L
26

40
c

P
F

L
26

45
c

P
F

L
26

55
w

P
F

L
26

60
w

P
F

L
26

65
c

P
ro

 t
R

N
A

V
al

 t
R

N
A

G
ln

 t
R

N
A

F
U

N
C

T
IO

N

P
se

ud
og

en
e

5

T
el

om
er

ic
 r

eg
io

ns

rR
N

A

tR
N

A
R

N
A

s

S
B

−
1

S
B

−
3

S
B

−
2

T
ra

ns
m

em
br

an
e

do
m

ai
ns

P
la

sm
od

iu
m

 fa
lc

ip
ar

um
 c

lo
ne

 3
D

7

en
zy

m
e

en
zy

m
e 

re
gu

la
to

r

de
fe

ns
e/

im
m

un
ity

 p
ro

te
in

st
ru

ct
ur

al
 m

ol
ec

ul
e

ce
ll 

ad
he

si
on

 m
ol

ec
ul

e

tr
an

sp
or

te
r

lig
an

d 
bi

nd
in

g 
or

 c
ar

rie
r

tr
an

sc
rip

tio
n 

re
gu

la
to

r

tr
an

sl
at

io
n 

re
gu

la
to

r

ch
ap

er
on

e

m
ol

ec
ul

ar
 fu

nc
tio

n 
un

kn
ow

n

no
 a

ss
ig

nm
en

t

ot
he

r 
fu

nc
tio

n



12

5

8
10

6

5

9

8

7

13
5

8
5

7

10

10

6
5

10

5

8

7
11

9

16

6 5

8

7

9

C
hr

om
os

om
e 

12
P

F
L

00
05

w
P

F
L

00
10

c
P

F
L

00
15

c
P

F
L

00
20

w

P
F

L
00

25
c

P
F

L
00

30
c

P
F

L
00

35
c

P
F

L
00

40
c

P
F

L
00

45
c

P
F

L
00

50
c

P
F

L
00

55
c

P
F

L
00

70
c

P
F

L
00

75
w

P
F

L
00

80
c

P
F

L
00

95
c

P
F

L
01

00
c

P
F

L
01

05
w

P
F

L
01

10
c

P
F

L
01

15
w

P
F

L
01

20
c

P
F

L
01

25
c

P
F

L
01

30
c

P
F

L
01

35
w

P
F

L
01

50
w

P
F

L
01

65
c

P
F

L
01

70
w

P
F

L
01

75
c

P
F

L
01

80
w

P
F

L
01

85
c

P
F

L
01

90
w

P
F

L
01

95
w

P
F

L
02

00
c

P
F

L
02

05
w

P
F

L
02

20
c

P
F

L
02

30
w

P
F

L
02

35
w

P
F

L
02

45
w

P
F

L
02

50
w

P
F

L
02

55
c

P
F

L
02

60
c

P
F

L
02

65
w

P
F

L
02

70
c

P
F

L
02

75
w

P
F

L
02

80
c

P
F

L
02

85
w

P
F

L
02

90
w

P
F

L
02

95
c

P
F

L
03

00
c

P
F

L
03

05
c

P
F

L
03

10
c

P
F

L
03

15
c

P
F

L
03

20
w

P
F

L
03

25
w

P
F

L
03

30
c

P
F

L
03

35
c

P
F

L
03

40
w

P
F

L
03

45
w

P
F

L
03

50
c

P
F

L
03

55
c

P
F

L
03

60
c

P
F

L
03

70
w

P
F

L
03

80
c

P
F

L
03

85
c

P
F

L
03

90
c

P
F

L
03

95
c

P
F

L
04

05
w

P
F

L
04

10
w

P
F

L
04

20
w

P
F

L
04

25
c

P
F

L
04

35
w

P
F

L
04

40
c

P
F

L
04

45
w

P
F

L
04

55
c

P
F

L
04

65
c

P
F

L
04

70
w

P
F

L
04

75
w

P
F

L
04

80
w

P
F

L
04

85
w

P
F

L
04

95
c

P
F

L
05

00
w

P
F

L
05

05
c

P
F

L
05

10
c

P
F

L
05

20
c

P
F

L
05

25
w

P
F

L
05

30
c

P
F

L
05

35
c

P
F

L
05

40
w

P
F

L
05

45
w

P
F

L
05

55
c

P
F

L
05

60
c

P
F

L
05

65
w

P
F

L
05

70
c

P
F

L
05

75
w

P
F

L
05

80
w

P
F

L
05

85
w

P
F

L
05

90
c

P
F

L
05

95
c

P
F

L
06

00
w

P
F

L
06

05
c

P
F

L
06

10
w

P
F

L
06

15
w

P
F

L
06

20
c

P
F

L
06

25
c

P
F

L
06

30
w

P
F

L
06

35
c

P
F

L
06

50
c

P
F

L
06

55
w

P
F

L
06

65
c

P
F

L
06

70
c

P
F

L
06

75
c

P
F

L
06

85
w

P
F

L
06

95
c

P
F

L
07

00
w

P
F

L
07

20
w

P
F

L
07

30
w

P
F

L
07

35
w

P
F

L
07

45
c

P
F

L
07

55
c

P
F

L
07

60
w

P
F

L
07

65
w

P
F

L
07

70
w

P
F

L
07

75
w

P
F

L
07

80
w

P
F

L
07

90
w

P
F

L
08

05
w

P
F

L
08

15
w

P
F

L
08

25
c

P
F

L
08

30
w

P
F

L
08

35
w

P
F

L
08

40
c

P
F

L
08

50
w

P
F

L
08

55
c

P
F

L
08

65
w

P
F

L
08

70
w

P
F

L
08

75
w

P
F

L
08

80
c

P
F

L
08

85
w

P
F

L
08

90
c

P
F

L
08

95
c

P
F

L
09

00
c

P
F

L
09

05
c

P
F

L
09

20
c

P
F

L
09

25
w

P
F

L
09

30
w

P
F

L
09

35
c

P
F

L
09

40
c

P
F

L
09

45
w

P
F

L
09

50
c

P
F

L
09

65
c

P
F

L
09

70
w

P
F

L
09

75
w

P
F

L
09

80
w

P
F

L
09

85
c

P
F

L
09

90
w

P
F

L
09

95
c

P
F

L
10

00
c

P
F

L
10

10
c

P
F

L
10

15
w

P
F

L
10

25
c

P
F

L
10

30
w

P
F

L
10

35
w

P
F

L
10

40
w

P
F

L
10

45
w

P
F

L
10

50
w

P
F

L
10

55
c

P
F

L
10

60
c

P
F

L
10

65
c

P
F

L
10

70
c

P
F

L
10

75
w

P
F

L
10

80
c

P
F

L
10

85
w

P
F

L
10

95
c

P
F

L
11

00
w

P
F

L
11

05
c

P
F

L
11

10
c

P
F

L
11

15
w

P
F

L
11

20
c

P
F

L
11

25
w

P
F

L
11

30
c

P
F

L
11

35
c

P
F

L
11

40
w

P
F

L
11

45
w

P
F

L
11

55
w

P
F

L
11

60
c

P
F

L
11

65
w

P
F

L
11

70
w

P
F

L
11

75
w

P
F

L
11

80
w

P
F

L
11

85
c

P
F

L
11

90
c

P
F

L
11

95
w

P
F

L
12

05
c

P
F

L
12

10
w

P
F

L
12

15
c

P
F

L
12

20
w

P
F

L
12

30
w

P
F

L
12

35
c

P
F

L
12

40
c

P
F

L
12

45
w

P
F

L
12

50
c

P
F

L
12

55
c

P
F

L
12

60
w

P
F

L
12

65
c

P
F

L
12

70
w

P
F

L
12

75
c

P
F

L
12

80
w

P
F

L
12

85
c

P
F

L
12

90
w

P
F

L
12

95
w

P
F

L
13

00
c

P
F

L
13

10
c

P
F

L
13

15
w

P
F

L
13

20
w

P
F

L
13

25
c

P
F

L
13

30
c

P
F

L
13

35
w

P
F

L
13

40
c

P
F

L
13

45
c

P
F

L
13

50
w

P
F

L
13

60
c

P
F

L
13

65
w

P
F

L
13

70
w

P
F

L
13

75
w

P
F

L
13

80
w

P
F

L
13

85
c

P
F

L
13

90
w

P
F

L
13

95
c

P
F

L
14

00
c

P
F

L
14

05
w

P
F

L
14

10
c

P
F

L
14

15
w

P
F

L
14

25
w

P
F

L
14

30
c

P
F

L
14

35
c

P
F

L
14

40
c

P
F

L
14

45
w

P
F

L
14

50
c

P
F

L
14

55
w

P
F

L
14

60
c

P
F

L
14

65
c

P
F

L
14

70
c

P
F

L
14

75
w

P
F

L
14

80
w

P
F

L
14

85
w

P
F

L
14

90
w

P
F

L
14

95
w

P
F

L
15

00
w

P
F

L
15

05
c

P
F

L
15

10
c

P
F

L
15

15
c

P
F

L
15

25
c

P
F

L
15

30
w

P
F

L
15

35
w

P
F

L
15

40
c

P
F

L
15

45
c

P
F

L
15

50
w

P
F

L
15

55
w

P
F

L
15

60
c

P
F

L
15

65
c

P
F

L
15

70
w

P
F

L
15

75
w

P
F

L
15

80
w

P
F

L
15

85
c

P
F

L
15

90
c

P
F

L
16

00
c

P
F

L
16

05
w

P
F

L
16

10
c

P
F

L
16

20
w

P
F

L
16

25
w

P
F

L
16

35
w

P
F

L
16

40
c

P
F

L
16

45
w

P
F

L
16

50
w

P
F

L
16

55
c

P
F

L
16

60
c

P
F

L
16

65
c

P
F

L
16

70
c

P
F

L
16

75
c

P
F

L
16

80
w

P
F

L
16

85
w

P
F

L
16

90
w

P
F

L
17

00
c

P
F

L
17

05
w

P
F

L
17

10
c

P
F

L
17

15
w

P
F

L
17

20
w

P
F

L
17

25
w

P
F

L
17

30
c

P
F

L
17

35
c

P
F

L
17

40
w

P
F

L
17

45
c

P
F

L
17

50
c

P
F

L
17

55
w

P
F

L
17

60
w

P
F

L
17

75
c

P
F

L
17

80
w

P
F

L
17

85
c

P
F

L
17

90
w

P
F

L
17

95
c

P
F

L
18

00
w

P
F

L
18

05
c

P
F

L
18

10
w

P
F

L
18

15
c

P
F

L
18

20
w

P
F

L
18

25
w

P
F

L
18

35
w

P
F

L
18

45
c

P
F

L
18

50
c

P
F

L
18

55
w

P
F

L
18

60
c

P
F

L
18

65
w

P
F

L
18

70
c

P
F

L
18

75
w

P
F

L
18

80
w

P
F

L
18

85
c

P
F

L
18

90
c

P
F

L
18

95
w

P
F

L
19

00
w

P
F

L
19

15
w

P
F

L
19

20
c

P
F

L
19

25
w

P
F

L
19

30
w

P
F

L
19

35
c

P
F

L
19

40
w

P
F

L
19

50
w

P
F

L
19

55
w

P
F

L
19

60
w

P
F

L
19

65
w

P
F

L
19

70
w

P
F

L
19

75
c

P
F

L
19

80
c

P
F

L
19

85
c

P
F

L
19

90
c

P
F

L
19

95
c

P
F

L
20

00
w

P
F

L
20

05
w

P
F

L
20

10
c

P
F

L
20

15
w

P
F

L
20

20
c

P
F

L
20

30
w

P
F

L
20

35
c

P
F

L
20

40
w

P
F

L
20

45
w

P
F

L
20

50
w

P
F

L
20

60
c

P
F

L
20

70
w

P
F

L
20

85
w

P
F

L
20

90
c

P
F

L
20

95
w

P
F

L
21

00
w

P
F

L
21

05
c

P
F

L
21

10
c

P
F

L
21

15
c

P
F

L
21

20
w

P
F

L
21

25
c

P
F

L
21

30
w

P
F

L
21

35
c

P
F

L
21

40
c

P
F

L
21

45
w

P
F

L
21

50
c

P
F

L
21

55
w

P
F

L
21

60
c

P
F

L
21

65
w

P
F

L
21

70
c

P
F

L
21

80
w

P
F

L
21

85
w

P
F

L
21

90
c

P
F

L
21

95
w

P
F

L
22

00
w

P
F

L
22

05
w

P
F

L
22

10
w

P
F

L
22

15
w

P
F

L
22

20
w

P
F

L
22

30
c

P
F

L
22

35
w

P
F

L
22

40
w

P
F

L
22

45
w

P
F

L
22

50
c

P
F

L
22

55
w

P
F

L
22

60
w

P
F

L
22

70
w

P
F

L
22

75
c

P
F

L
22

80
w

P
F

L
22

85
c

P
F

L
22

90
w

P
F

L
23

05
w

P
F

L
23

10
w

P
F

L
23

20
w

P
F

L
23

25
c

P
F

L
23

30
w

P
F

L
23

35
w

P
F

L
23

45
c

P
F

L
23

50
c

P
F

L
23

55
w

P
F

L
23

65
w

P
F

L
23

75
c

P
F

L
23

80
c

P
F

L
23

85
c

P
F

L
23

90
c

P
F

L
23

95
c

P
F

L
24

05
c

P
F

L
24

10
w

P
F

L
24

15
w

P
F

L
24

20
w

P
F

L
24

25
w

P
F

L
24

30
c

P
F

L
24

40
w

P
F

L
24

45
c

P
F

L
24

50
c

P
F

L
24

60
w

P
F

L
24

65
c

P
F

L
24

70
c

P
F

L
24

75
w

P
F

L
24

80
w

P
F

L
24

85
c

P
F

L
24

90
c

P
F

L
25

05
c

P
F

L
25

10
w

P
F

L
25

20
w

P
F

L
25

25
c

P
F

L
25

30
w

P
F

L
25

35
w

P
F

L
25

40
w

P
F

L
25

50
w

P
F

L
25

55
w

P
F

L
25

70
w

P
F

L
25

85
c

P
F

L
25

90
w

P
F

L
26

05
w

P
F

L
26

10
w

P
F

L
26

15
w

P
F

L
26

20
w

P
F

L
26

25
w

P
F

L
26

30
w

P
F

L
26

35
w

P
F

L
26

40
c

P
F

L
26

45
c

P
F

L
26

55
w

P
F

L
26

60
w

P
F

L
26

65
c

P
ro

 t
R

N
A

V
al

 t
R

N
A

G
ln

 t
R

N
A

F
U

N
C

T
IO

N

P
se

ud
og

en
e

5

T
el

om
er

ic
 r

eg
io

ns

rR
N

A

tR
N

A
R

N
A

s

S
B

−
1

S
B

−
3

S
B

−
2

T
ra

ns
m

em
br

an
e

do
m

ai
ns

P
la

sm
od

iu
m

 fa
lc

ip
ar

um
 c

lo
ne

 3
D

7

en
zy

m
e

en
zy

m
e 

re
gu

la
to

r

de
fe

ns
e/

im
m

un
ity

 p
ro

te
in

st
ru

ct
ur

al
 m

ol
ec

ul
e

ce
ll 

ad
he

si
on

 m
ol

ec
ul

e

tr
an

sp
or

te
r

lig
an

d 
bi

nd
in

g 
or

 c
ar

rie
r

tr
an

sc
rip

tio
n 

re
gu

la
to

r

tr
an

sl
at

io
n 

re
gu

la
to

r

ch
ap

er
on

e

m
ol

ec
ul

ar
 fu

nc
tio

n 
un

kn
ow

n

no
 a

ss
ig

nm
en

t

ot
he

r 
fu

nc
tio

n



12

5

8
10

6

5

9

8

7

13
5

8
5

7

10

10

6
5

10

5

8

7
11

9

16

6 5

8

7

9

C
hr

om
os

om
e 

12
P

F
L

00
05

w
P

F
L

00
10

c
P

F
L

00
15

c
P

F
L

00
20

w

P
F

L
00

25
c

P
F

L
00

30
c

P
F

L
00

35
c

P
F

L
00

40
c

P
F

L
00

45
c

P
F

L
00

50
c

P
F

L
00

55
c

P
F

L
00

70
c

P
F

L
00

75
w

P
F

L
00

80
c

P
F

L
00

95
c

P
F

L
01

00
c

P
F

L
01

05
w

P
F

L
01

10
c

P
F

L
01

15
w

P
F

L
01

20
c

P
F

L
01

25
c

P
F

L
01

30
c

P
F

L
01

35
w

P
F

L
01

50
w

P
F

L
01

65
c

P
F

L
01

70
w

P
F

L
01

75
c

P
F

L
01

80
w

P
F

L
01

85
c

P
F

L
01

90
w

P
F

L
01

95
w

P
F

L
02

00
c

P
F

L
02

05
w

P
F

L
02

20
c

P
F

L
02

30
w

P
F

L
02

35
w

P
F

L
02

45
w

P
F

L
02

50
w

P
F

L
02

55
c

P
F

L
02

60
c

P
F

L
02

65
w

P
F

L
02

70
c

P
F

L
02

75
w

P
F

L
02

80
c

P
F

L
02

85
w

P
F

L
02

90
w

P
F

L
02

95
c

P
F

L
03

00
c

P
F

L
03

05
c

P
F

L
03

10
c

P
F

L
03

15
c

P
F

L
03

20
w

P
F

L
03

25
w

P
F

L
03

30
c

P
F

L
03

35
c

P
F

L
03

40
w

P
F

L
03

45
w

P
F

L
03

50
c

P
F

L
03

55
c

P
F

L
03

60
c

P
F

L
03

70
w

P
F

L
03

80
c

P
F

L
03

85
c

P
F

L
03

90
c

P
F

L
03

95
c

P
F

L
04

05
w

P
F

L
04

10
w

P
F

L
04

20
w

P
F

L
04

25
c

P
F

L
04

35
w

P
F

L
04

40
c

P
F

L
04

45
w

P
F

L
04

55
c

P
F

L
04

65
c

P
F

L
04

70
w

P
F

L
04

75
w

P
F

L
04

80
w

P
F

L
04

85
w

P
F

L
04

95
c

P
F

L
05

00
w

P
F

L
05

05
c

P
F

L
05

10
c

P
F

L
05

20
c

P
F

L
05

25
w

P
F

L
05

30
c

P
F

L
05

35
c

P
F

L
05

40
w

P
F

L
05

45
w

P
F

L
05

55
c

P
F

L
05

60
c

P
F

L
05

65
w

P
F

L
05

70
c

P
F

L
05

75
w

P
F

L
05

80
w

P
F

L
05

85
w

P
F

L
05

90
c

P
F

L
05

95
c

P
F

L
06

00
w

P
F

L
06

05
c

P
F

L
06

10
w

P
F

L
06

15
w

P
F

L
06

20
c

P
F

L
06

25
c

P
F

L
06

30
w

P
F

L
06

35
c

P
F

L
06

50
c

P
F

L
06

55
w

P
F

L
06

65
c

P
F

L
06

70
c

P
F

L
06

75
c

P
F

L
06

85
w

P
F

L
06

95
c

P
F

L
07

00
w

P
F

L
07

20
w

P
F

L
07

30
w

P
F

L
07

35
w

P
F

L
07

45
c

P
F

L
07

55
c

P
F

L
07

60
w

P
F

L
07

65
w

P
F

L
07

70
w

P
F

L
07

75
w

P
F

L
07

80
w

P
F

L
07

90
w

P
F

L
08

05
w

P
F

L
08

15
w

P
F

L
08

25
c

P
F

L
08

30
w

P
F

L
08

35
w

P
F

L
08

40
c

P
F

L
08

50
w

P
F

L
08

55
c

P
F

L
08

65
w

P
F

L
08

70
w

P
F

L
08

75
w

P
F

L
08

80
c

P
F

L
08

85
w

P
F

L
08

90
c

P
F

L
08

95
c

P
F

L
09

00
c

P
F

L
09

05
c

P
F

L
09

20
c

P
F

L
09

25
w

P
F

L
09

30
w

P
F

L
09

35
c

P
F

L
09

40
c

P
F

L
09

45
w

P
F

L
09

50
c

P
F

L
09

65
c

P
F

L
09

70
w

P
F

L
09

75
w

P
F

L
09

80
w

P
F

L
09

85
c

P
F

L
09

90
w

P
F

L
09

95
c

P
F

L
10

00
c

P
F

L
10

10
c

P
F

L
10

15
w

P
F

L
10

25
c

P
F

L
10

30
w

P
F

L
10

35
w

P
F

L
10

40
w

P
F

L
10

45
w

P
F

L
10

50
w

P
F

L
10

55
c

P
F

L
10

60
c

P
F

L
10

65
c

P
F

L
10

70
c

P
F

L
10

75
w

P
F

L
10

80
c

P
F

L
10

85
w

P
F

L
10

95
c

P
F

L
11

00
w

P
F

L
11

05
c

P
F

L
11

10
c

P
F

L
11

15
w

P
F

L
11

20
c

P
F

L
11

25
w

P
F

L
11

30
c

P
F

L
11

35
c

P
F

L
11

40
w

P
F

L
11

45
w

P
F

L
11

55
w

P
F

L
11

60
c

P
F

L
11

65
w

P
F

L
11

70
w

P
F

L
11

75
w

P
F

L
11

80
w

P
F

L
11

85
c

P
F

L
11

90
c

P
F

L
11

95
w

P
F

L
12

05
c

P
F

L
12

10
w

P
F

L
12

15
c

P
F

L
12

20
w

P
F

L
12

30
w

P
F

L
12

35
c

P
F

L
12

40
c

P
F

L
12

45
w

P
F

L
12

50
c

P
F

L
12

55
c

P
F

L
12

60
w

P
F

L
12

65
c

P
F

L
12

70
w

P
F

L
12

75
c

P
F

L
12

80
w

P
F

L
12

85
c

P
F

L
12

90
w

P
F

L
12

95
w

P
F

L
13

00
c

P
F

L
13

10
c

P
F

L
13

15
w

P
F

L
13

20
w

P
F

L
13

25
c

P
F

L
13

30
c

P
F

L
13

35
w

P
F

L
13

40
c

P
F

L
13

45
c

P
F

L
13

50
w

P
F

L
13

60
c

P
F

L
13

65
w

P
F

L
13

70
w

P
F

L
13

75
w

P
F

L
13

80
w

P
F

L
13

85
c

P
F

L
13

90
w

P
F

L
13

95
c

P
F

L
14

00
c

P
F

L
14

05
w

P
F

L
14

10
c

P
F

L
14

15
w

P
F

L
14

25
w

P
F

L
14

30
c

P
F

L
14

35
c

P
F

L
14

40
c

P
F

L
14

45
w

P
F

L
14

50
c

P
F

L
14

55
w

P
F

L
14

60
c

P
F

L
14

65
c

P
F

L
14

70
c

P
F

L
14

75
w

P
F

L
14

80
w

P
F

L
14

85
w

P
F

L
14

90
w

P
F

L
14

95
w

P
F

L
15

00
w

P
F

L
15

05
c

P
F

L
15

10
c

P
F

L
15

15
c

P
F

L
15

25
c

P
F

L
15

30
w

P
F

L
15

35
w

P
F

L
15

40
c

P
F

L
15

45
c

P
F

L
15

50
w

P
F

L
15

55
w

P
F

L
15

60
c

P
F

L
15

65
c

P
F

L
15

70
w

P
F

L
15

75
w

P
F

L
15

80
w

P
F

L
15

85
c

P
F

L
15

90
c

P
F

L
16

00
c

P
F

L
16

05
w

P
F

L
16

10
c

P
F

L
16

20
w

P
F

L
16

25
w

P
F

L
16

35
w

P
F

L
16

40
c

P
F

L
16

45
w

P
F

L
16

50
w

P
F

L
16

55
c

P
F

L
16

60
c

P
F

L
16

65
c

P
F

L
16

70
c

P
F

L
16

75
c

P
F

L
16

80
w

P
F

L
16

85
w

P
F

L
16

90
w

P
F

L
17

00
c

P
F

L
17

05
w

P
F

L
17

10
c

P
F

L
17

15
w

P
F

L
17

20
w

P
F

L
17

25
w

P
F

L
17

30
c

P
F

L
17

35
c

P
F

L
17

40
w

P
F

L
17

45
c

P
F

L
17

50
c

P
F

L
17

55
w

P
F

L
17

60
w

P
F

L
17

75
c

P
F

L
17

80
w

P
F

L
17

85
c

P
F

L
17

90
w

P
F

L
17

95
c

P
F

L
18

00
w

P
F

L
18

05
c

P
F

L
18

10
w

P
F

L
18

15
c

P
F

L
18

20
w

P
F

L
18

25
w

P
F

L
18

35
w

P
F

L
18

45
c

P
F

L
18

50
c

P
F

L
18

55
w

P
F

L
18

60
c

P
F

L
18

65
w

P
F

L
18

70
c

P
F

L
18

75
w

P
F

L
18

80
w

P
F

L
18

85
c

P
F

L
18

90
c

P
F

L
18

95
w

P
F

L
19

00
w

P
F

L
19

15
w

P
F

L
19

20
c

P
F

L
19

25
w

P
F

L
19

30
w

P
F

L
19

35
c

P
F

L
19

40
w

P
F

L
19

50
w

P
F

L
19

55
w

P
F

L
19

60
w

P
F

L
19

65
w

P
F

L
19

70
w

P
F

L
19

75
c

P
F

L
19

80
c

P
F

L
19

85
c

P
F

L
19

90
c

P
F

L
19

95
c

P
F

L
20

00
w

P
F

L
20

05
w

P
F

L
20

10
c

P
F

L
20

15
w

P
F

L
20

20
c

P
F

L
20

30
w

P
F

L
20

35
c

P
F

L
20

40
w

P
F

L
20

45
w

P
F

L
20

50
w

P
F

L
20

60
c

P
F

L
20

70
w

P
F

L
20

85
w

P
F

L
20

90
c

P
F

L
20

95
w

P
F

L
21

00
w

P
F

L
21

05
c

P
F

L
21

10
c

P
F

L
21

15
c

P
F

L
21

20
w

P
F

L
21

25
c

P
F

L
21

30
w

P
F

L
21

35
c

P
F

L
21

40
c

P
F

L
21

45
w

P
F

L
21

50
c

P
F

L
21

55
w

P
F

L
21

60
c

P
F

L
21

65
w

P
F

L
21

70
c

P
F

L
21

80
w

P
F

L
21

85
w

P
F

L
21

90
c

P
F

L
21

95
w

P
F

L
22

00
w

P
F

L
22

05
w

P
F

L
22

10
w

P
F

L
22

15
w

P
F

L
22

20
w

P
F

L
22

30
c

P
F

L
22

35
w

P
F

L
22

40
w

P
F

L
22

45
w

P
F

L
22

50
c

P
F

L
22

55
w

P
F

L
22

60
w

P
F

L
22

70
w

P
F

L
22

75
c

P
F

L
22

80
w

P
F

L
22

85
c

P
F

L
22

90
w

P
F

L
23

05
w

P
F

L
23

10
w

P
F

L
23

20
w

P
F

L
23

25
c

P
F

L
23

30
w

P
F

L
23

35
w

P
F

L
23

45
c

P
F

L
23

50
c

P
F

L
23

55
w

P
F

L
23

65
w

P
F

L
23

75
c

P
F

L
23

80
c

P
F

L
23

85
c

P
F

L
23

90
c

P
F

L
23

95
c

P
F

L
24

05
c

P
F

L
24

10
w

P
F

L
24

15
w

P
F

L
24

20
w

P
F

L
24

25
w

P
F

L
24

30
c

P
F

L
24

40
w

P
F

L
24

45
c

P
F

L
24

50
c

P
F

L
24

60
w

P
F

L
24

65
c

P
F

L
24

70
c

P
F

L
24

75
w

P
F

L
24

80
w

P
F

L
24

85
c

P
F

L
24

90
c

P
F

L
25

05
c

P
F

L
25

10
w

P
F

L
25

20
w

P
F

L
25

25
c

P
F

L
25

30
w

P
F

L
25

35
w

P
F

L
25

40
w

P
F

L
25

50
w

P
F

L
25

55
w

P
F

L
25

70
w

P
F

L
25

85
c

P
F

L
25

90
w

P
F

L
26

05
w

P
F

L
26

10
w

P
F

L
26

15
w

P
F

L
26

20
w

P
F

L
26

25
w

P
F

L
26

30
w

P
F

L
26

35
w

P
F

L
26

40
c

P
F

L
26

45
c

P
F

L
26

55
w

P
F

L
26

60
w

P
F

L
26

65
c

P
ro

 t
R

N
A

V
al

 t
R

N
A

G
ln

 t
R

N
A

F
U

N
C

T
IO

N

P
se

ud
og

en
e

5

T
el

om
er

ic
 r

eg
io

ns

rR
N

A

tR
N

A
R

N
A

s

S
B

−
1

S
B

−
3

S
B

−
2

T
ra

ns
m

em
br

an
e

do
m

ai
ns

P
la

sm
od

iu
m

 fa
lc

ip
ar

um
 c

lo
ne

 3
D

7

en
zy

m
e

en
zy

m
e 

re
gu

la
to

r

de
fe

ns
e/

im
m

un
ity

 p
ro

te
in

st
ru

ct
ur

al
 m

ol
ec

ul
e

ce
ll 

ad
he

si
on

 m
ol

ec
ul

e

tr
an

sp
or

te
r

lig
an

d 
bi

nd
in

g 
or

 c
ar

rie
r

tr
an

sc
rip

tio
n 

re
gu

la
to

r

tr
an

sl
at

io
n 

re
gu

la
to

r

ch
ap

er
on

e

m
ol

ec
ul

ar
 fu

nc
tio

n 
un

kn
ow

n

no
 a

ss
ig

nm
en

t

ot
he

r 
fu

nc
tio

n


