
42 z  fevereiro De 2016

O
R

IG
IN

   
   

   
   

  1
 a

gt
at

ca
ac

a 
gg

ttt
ta

ttt
 tg

ga
ttt

gg
a 

aa
cg

ag
ag

tt 
tc

tg
gt

ca
tg

 a
aa

aa
cc

ca
a

   
   

 6
1 

aa
aa

ga
aa

tc
 c

gg
ag

ga
ttc

 c
gg

at
tg

tc
a 

at
at

gc
ta

aa
 a

cg
cg

ga
gt

a 
gc

cc
gt

gt
ga

   
   

12
1 

gc
cc

ct
ttg

g 
gg

gc
ttg

aa
g 

ag
gc

tg
cc

ag
 c

cg
ga

ct
tc

t g
ct

gg
gt

ca
t g

gg
cc

ca
tc

a
   

   
18

1 
gg

at
gg

tc
tt 

gg
cg

at
tc

ta
 g

cc
ttt

ttg
a 

ga
ttc

ac
gg

c 
aa

tc
aa

gc
ca

 tc
ac

tg
gg

tc
   

   
24

1 
tc

at
ca

at
ag

 a
tg

gg
gt

tc
a 

gt
gg

gg
aa

aa
 a

ag
ag

gc
ta

t g
ga

aa
ta

at
a 

aa
ga

ag
ttc

a
   

   
30

1 
ag

aa
ag

at
ct

 g
gc

tg
cc

at
g 

ct
ga

ga
at

aa
 tc

aa
tg

ct
ag

 g
aa

gg
ag

aa
g 

aa
ga

ga
cg

ag
   

   
36

1 
gc

gc
ag

at
ac

 ta
gt

gt
cg

ga
 a

ttg
ttg

gc
c 

tc
ct

gc
tg

ac
 c

ac
ag

ct
at

g 
gc

ag
cg

ga
gg

   
   

42
1 

tc
ac

ta
ga

cg
 tg

gg
ag

tg
ca

 ta
ct

at
at

gt
 a

ct
tg

ga
ca

g 
aa

ac
ga

cg
ct

 g
gg

ga
gg

cc
a

   
   

48
1 

ta
tc

ttt
tc

c 
aa

cc
ac

at
tg

 g
gg

at
ga

at
a 

ag
tg

tta
ta

t a
ca

ga
tc

at
g 

ga
tc

ttg
ga

c
   

   
54

1 
ac

at
gt

gt
ga

 tg
cc

ac
ca

tg
 a

gc
ta

tg
aa

t g
cc

ct
at

gc
t g

ga
tg

ag
gg

g 
gt

gg
aa

cc
ag

   
   

60
1 

at
ga

cg
tc

ga
 tt

gt
tg

gt
gc

 a
ac

ac
ga

cg
t c

aa
ct

tg
gg

t t
gt

gt
ac

gg
a 

ac
ct

gc
ca

tc
   

   
66

1 
ac

aa
aa

aa
gg

 tg
aa

gc
ac

gg
 a

ga
tc

ta
ga

a 
ga

gc
tg

tg
ac

 g
ct

cc
cc

tc
c 

ca
ttc

ca
ct

a
   

   
72

1 
gg

aa
gc

tg
ca

 a
ac

gc
gg

tc
g 

ca
aa

cc
tg

gt
 tg

ga
at

ca
ag

 a
ga

at
ac

ac
a 

aa
gc

ac
ttg

a
   

   
78

1 
tta

ga
gt

cg
a 

aa
at

tg
ga

ta
 tt

ca
gg

aa
cc

 c
tg

gc
ttc

gc
 g

tta
gc

ag
ca

 g
ct

gc
ca

tc
g

   
   

84
1 

ct
tg

gc
ttt

t g
gg

aa
gc

tc
a 

ac
ga

gc
ca

aa
 a

ag
tc

at
at

a 
ct

tg
gt

ca
tg

 a
ta

ct
gc

tg
a

   
   

90
1 

ttg
cc

cc
gg

c 
at

ac
ag

ca
tc

 a
gg

tg
ca

ta
g 

ga
gt

ca
gc

aa
 ta

gg
ga

ct
tt 

gt
gg

aa
gg

ta
   

   
96

1 
tg

tc
ag

gt
gg

 g
ac

ttg
gg

tt 
ga

tg
ttg

tc
t t

gg
aa

ca
tg

g 
ag

gt
tg

tg
tc

 a
cc

gt
aa

tg
g

   
  1

02
1 

ca
ca

gg
ac

aa
 a

cc
ga

ct
gt

c 
ga

ca
ta

ga
gc

 tg
gt

ta
ca

ac
 a

ac
ag

tc
ag

c 
aa

ca
tg

gc
gg

   
  1

08
1 

ag
gt

aa
ga

tc
 c

ta
ct

gc
ta

t g
ag

gc
at

ca
a 

ta
tc

gg
ac

at
 g

gc
ttc

gg
ac

 a
gc

cg
ct

gc
c

   
  1

14
1 

ca
ac

ac
aa

gg
 tg

aa
gc

ct
ac

 c
ttg

ac
aa

gc
 a

at
ca

ga
ca

c 
tc

aa
ta

tg
tc

 tg
ca

aa
ag

aa
   

  1
20

1 
cg

tta
gt

gg
a 

ca
ga

gg
ct

gg
 g

ga
aa

tg
ga

t g
tg

ga
ct

ttt
 tg

gc
aa

ag
gg

 a
gc

ct
gg

tg
a

   
  1

26
1 

ca
tg

cg
ct

aa
 g

ttt
gc

at
gc

 tc
ca

ag
aa

aa
 tg

ac
cg

gg
aa

 g
ag

ca
tc

ca
g 

cc
ag

ag
aa

tc
   

  1
32

1 
tg

ga
gt

ac
cg

 g
at

aa
tg

ct
g 

tc
ag

ttc
at

g 
gc

tc
cc

ag
ca

 c
ag

tg
gg

at
g 

at
cg

tta
at

g
   

  1
38

1 
ac

ac
ag

ga
ca

 tg
aa

ac
tg

at
 g

ag
aa

ta
ga

g 
cg

aa
gg

ttg
a 

ga
ta

ac
gc

cc
 a

at
tc

ac
ca

a
   

  1
44

1 
ga

gc
cg

aa
gc

 c
ac

cc
tg

gg
g 

gg
ttt

tg
ga

a 
gc

ct
ag

ga
ct

 tg
at

tg
tg

aa
 c

cg
ag

ga
ca

g
   

  1
50

1 
gc

ct
tg

ac
tt 

ttc
ag

at
ttg

 ta
tta

ct
tg

a 
ct

at
ga

at
aa

 c
aa

gc
ac

tg
g 

ttg
gt

tc
ac

a
   

  1
56

1 
ag

ga
gt

gg
tt 

cc
ac

ga
ca

tt 
cc

at
ta

cc
tt 

gg
ca

cg
ct

gg
 g

gc
ag

ac
ac

c 
gg

aa
ct

cc
ac

   
  1

62
1 

ac
tg

ga
ac

aa
 c

aa
ag

aa
gc

a 
ct

gg
ta

ga
gt

 tc
aa

gg
ac

gc
 a

ca
tg

cc
aa

a 
ag

gc
aa

ac
tg

   
  1

68
1 

tc
gt

gg
ttc

t a
gg

ga
gt

ca
a 

ga
ag

ga
gc

ag
 tt

ca
ca

cg
gc

 c
ct

tg
ct

gg
a 

gc
tc

tg
ga

gg
   

  1
74

1 
ct

ga
ga

tg
ga

 tg
gt

gc
aa

ag
 g

ga
ag

gc
tg

t c
ct

ct
gg

cc
a 

ct
tg

aa
at

gt
 c

gc
ct

ga
aa

a
   

  1
80

1 
tg

ga
ta

aa
ct

 ta
ga

ttg
aa

g 
gg

cg
tg

tc
at

 a
ct

cc
ttg

tg
 ta

cc
gc

ag
cg

 tt
ca

ca
ttc

a
   

  1
86

1 
cc

aa
ga

tc
cc

 g
gc

tg
aa

ac
a 

ct
gc

ac
gg

ga
 c

ag
tc

ac
ag

t g
ga

gg
ta

ca
g 

ta
cg

ca
gg

ga
   

  1
92

1 
ca

ga
tg

ga
cc

 tt
gc

aa
gg

tt 
cc

ag
ct

ca
ga

 tg
gc

gg
tg

ga
 c

at
gc

aa
ac

t c
tg

ac
cc

ca
g

   
  1

98
1 

ttg
gg

ag
gt

t g
at

aa
cc

gc
t a

ac
cc

cg
ta

a 
tc

ac
tg

aa
ag

 c
ac

tg
ag

aa
c 

tc
ta

ag
at

ga
   

  2
04

1 
tg

ct
gg

aa
ct

 tg
at

cc
ac

ca
 tt

tg
gg

ga
ct

 c
tta

ca
ttg

t c
at

ag
ga

gt
c 

gg
gg

ag
aa

ga
   

  2
10

1 
ag

at
ca

cc
ca

 c
ca

ct
gg

ca
c 

ag
ga

gt
gg

ca
 g

ca
cc

at
tg

g 
aa

aa
gc

at
tt 

ga
ag

cc
ac

tg
   

  2
16

1 
tg

ag
ag

gt
gc

 c
aa

ga
ga

at
g 

gc
ag

tc
ttg

g 
ga

ga
ca

ca
gc

 c
tg

gg
ac

ttt
 g

ga
tc

ag
ttg

   
  2

22
1 

ga
gg

cg
ct

ct
 c

aa
ct

ca
ttg

 g
gc

aa
gg

gc
a 

tc
ca

tc
aa

at
 tt

ttg
ga

gc
a 

gc
ttt

ca
aa

t
   

  2
28

1 
ca

ttg
ttt

gg
 a

gg
aa

tg
tc

c 
tg

gt
tc

tc
ac

 a
aa

ttc
tc

at
 tg

ga
ac

gt
tg

 c
tg

at
gt

gg
t

   
  2

34
1 

tg
gg

tc
tg

aa
 c

ac
aa

ag
aa

t g
ga

tc
ta

ttt
 c

cc
tta

tg
tg

 c
ttg

gc
ct

ta
 g

gg
gg

ag
tg

t
   

  2
40

1 
tg

at
ct

tc
tt 

at
cc

ac
ag

ct
 g

tc
tc

tg
ct

g 
at

gt
gg

gg
tg

 c
tc

gg
tg

ga
c 

ttc
tc

aa
ag

a
   

  2
46

1 
ag

ga
ga

cg
ag

 a
tg

cg
gt

ac
a 

gg
gg

tg
ttc

g 
tc

ta
ta

ac
ga

 c
gt

tg
aa

gc
c 

tg
ga

gg
ga

ca
   

  2
52

1 
gg

ta
ca

ag
ta

 c
ca

tc
ct

ga
c 

tc
cc

cc
cg

ta
 g

at
tg

gc
ag

c 
ag

ca
gt

ca
ag

 c
aa

gc
ct

gg
g

   
  2

58
1 

aa
ga

tg
gt

at
 c

tg
tg

gg
at

c 
tc

ct
ct

gt
tt 

ca
ag

aa
tg

ga
 a

aa
ca

tc
at

g 
tg

ga
ga

tc
ag

   
  2

64
1 

ta
ga

ag
gg

ga
 g

ct
ca

ac
gc

a 
at

cc
tg

ga
ag

 a
ga

at
gg

ag
t t

ca
ac

tg
ac

g 
gt

cg
ttg

tg
g

   
  2

70
1 

ga
tc

tg
ta

aa
 a

aa
cc

cc
at

g 
tg

ga
ga

gg
tc

 c
ac

ag
ag

at
t g

cc
cg

tg
cc

t g
tg

aa
cg

ag
c

   
  2

76
1 

tg
cc

cc
ac

gg
 c

tg
ga

ag
gc

t t
gg

gg
ga

aa
t c

gt
ac

ttc
gt

 c
ag

ag
ca

gc
a 

aa
ga

ca
aa

ta
   

  2
82

1 
ac

ag
ct

ttg
t c

gt
gg

at
gg

t g
ac

ac
ac

tg
a 

ag
ga

at
gc

cc
 a

ct
ca

aa
ca

t a
ga

gc
at

gg
a

   
  2

88
1 

ac
ag

ct
ttc

t t
gt

gg
ag

ga
t c

at
gg

gt
tc

g 
gg

gt
at

ttc
a 

ca
ct

ag
tg

tc
 tg

gc
tc

aa
gg

   
  2

94
1 

tta
ga

ga
ag

a 
tta

ttc
at

ta
 g

ag
tg

tg
at

c 
ca

gc
cg

tta
t t

gg
aa

ca
gc

t g
tta

ag
gg

aa
   

  3
00

1 
ag

ga
gg

ct
gt

 a
ca

ca
gt

ga
t c

ta
gg

ct
ac

t g
ga

ttg
ag

ag
 tg

ag
aa

ga
at

 g
ac

ac
at

gg
a

   
  3

06
1 

gg
ct

ga
ag

ag
 g

gc
cc

at
ct

g 
at

cg
ag

at
ga

 a
aa

ca
tg

tg
a 

at
gg

cc
aa

ag
 tc

cc
ac

ac
at

   
  3

12
1 

tg
tg

ga
ca

ga
 tg

ga
at

ag
aa

 g
ag

ag
tg

at
c 

tg
at

ca
ta

cc
 c

aa
gt

ct
tta

 g
ct

gg
gc

ca
c

   
  3

18
1 

tc
ag

cc
at

ca
 c

aa
ta

cc
ag

a 
ga

gg
gc

ta
ca

 g
ga

cc
ca

aa
t g

aa
ag

gg
cc

a 
tg

gc
ac

ag
tg

   
  3

24
1 

aa
ga

gc
ttg

a 
aa

ttc
gg

ttt
 g

ag
ga

at
gc

c 
ca

gg
ca

ct
aa

 g
gt

cc
ac

gt
g 

ga
gg

aa
ac

at
   

  3
30

1 
gt

gg
aa

ca
ag

 a
gg

ac
ca

tc
t c

tg
ag

at
ca

a 
cc

ac
tg

ca
ag

 c
gg

aa
gg

gt
g 

at
cg

ag
ga

at
   

  3
36

1 
gg

tg
ct

gc
ag

 g
ga

gt
gc

ac
a 

at
gc

cc
cc

ac
 tg

tc
gt

tc
cg

 g
gc

ta
aa

ga
t g

gc
tg

ttg
gt

   
  3

42
1 

at
gg

aa
tg

ga
 g

at
aa

gg
cc

c 
ag

ga
aa

ga
ac

 c
ag

aa
ag

ta
a 

ct
ta

gt
aa

gg
 tc

aa
tg

gt
ga

   
  3

48
1 

ct
gc

ag
ga

tc
 a

ac
tg

at
ca

c 
at

gg
at

ca
ct

 tc
tc

cc
ttg

g 
ag

tg
ct

tg
tg

 a
ttc

tg
ct

ca
   

  3
54

1 
tg

gt
gc

ag
ga

 a
gg

gc
tg

aa
g 

aa
ga

ga
at

ga
 c

ca
ca

aa
ga

t c
at

ca
ta

ag
c 

ac
at

cg
at

gg
   

  3
60

1 
ca

gt
gc

tg
gt

 a
gc

ta
tg

at
c 

ct
gg

ga
gg

at
 tt

tc
aa

tg
ag

 tg
ac

ct
gg

ct
 a

ag
ct

tg
ca

a
   

  3
66

1 
ttt

tg
at

gg
g 

tg
cc

ac
ct

tc
 g

cg
ga

aa
tg

a 
ac

ac
tg

ga
gg

 a
ga

tg
ta

gc
t c

at
ct

gg
cg

c
   

  3
72

1 
tg

at
ag

cg
gc

 a
ttc

aa
ag

tc
 a

ga
cc

ag
cg

t t
gc

tg
gt

at
c 

ttt
ca

tc
ttc

 a
ga

gc
ta

at
t

   
  3

78
1 

gg
ac

ac
cc

cg
 tg

aa
ag

ca
tg

 c
tg

ct
gg

cc
t t

gg
cc

tc
gt

g 
tc

ttt
tg

ca
a 

ac
tg

cg
at

ct
   

  3
84

1 
cc

gc
ct

tg
ga

 a
gg

cg
ac

ct
g 

at
gg

ttc
tc

a 
tc

aa
tg

gt
tt 

tg
ct

ttg
gc

c 
tg

gt
tg

gc
aa

   
  3

90
1 

ta
cg

ag
cg

at
 g

gt
tg

ttc
ca

 c
gc

ac
tg

at
a 

ac
at

ca
cc

tt 
gg

ca
at

cc
tg

 g
ct

gc
tc

tg
a

   
  3

96
1 

ca
cc

ac
tg

gc
 c

cg
gg

gc
ac

a 
ct

gc
ttg

tg
g 

cg
tg

ga
ga

gc
 a

gg
cc

ttg
ct

 a
ct

tg
cg

gg
g

   
  4

02
1 

gg
ttt

at
gc

t c
ct

ct
ct

ct
g 

aa
gg

ga
aa

ag
 g

ca
gt

gt
ga

a 
ga

ag
aa

ct
ta

 c
ca

ttt
gt

ca
   

  4
08

1 
tg

gc
cc

tg
gg

 a
ct

aa
cc

gc
t g

tg
ag

gc
tg

g 
tc

ga
cc

cc
at

 c
aa

cg
tg

gt
g 

gg
ac

tg
ct

gt
   

  4
14

1 
tg

ct
ca

ca
ag

 g
ag

tg
gg

aa
g 

cg
ga

gc
tg

gc
 c

cc
ct

ag
cg

a 
ag

ta
ct

ca
ca

 g
ct

gt
tg

gc
c

   
  4

20
1 

tg
at

at
gc

gc
 a

ttg
gc

tg
ga

 g
gg

ttc
gc

ca
 a

gg
ca

ga
ta

t a
ga

ga
tg

gc
t g

gg
cc

ca
tg

g
   

  4
26

1 
cc

gc
gg

tc
gg

 tc
tg

ct
aa

tt 
gt

ca
gt

ta
cg

 tg
gt

ct
ca

gg
 a

aa
ga

gt
gt

g 
ga

ca
tg

ta
ca

   
  4

32
1 

ttg
aa

ag
ag

c 
ag

gt
ga

ca
tc

 a
ca

tg
gg

aa
a 

aa
ga

tg
cg

ga
 a

gt
ca

ct
gg

a 
aa

ca
gt

cc
cc

   
  4

38
1 

gg
ct

cg
at

gt
 g

gc
gc

ta
ga

t g
ag

ag
tg

gt
g 

at
ttc

tc
cc

t g
gt

gg
ag

ga
t g

ac
gg

tc
cc

c
   

  4
44

1 
cc

at
ga

ga
ga

 g
at

ca
ta

ct
c 

aa
gg

tg
gt

cc
 tg

at
ga

cc
at

 c
tg

tg
gc

at
g 

aa
cc

ca
at

ag
   

  4
50

1 
cc

at
ac

cc
tt 

tg
ca

gc
tg

ga
 g

cg
tg

gt
ac

g 
ta

ta
cg

tg
aa

 g
ac

tg
ga

aa
a 

ag
ga

gt
gg

tg
   

  4
56

1 
ct

ct
at

gg
ga

 tg
tg

cc
tg

ct
 c

cc
aa

gg
aa

g 
ta

aa
aa

ag
gg

 g
ga

ga
cc

ac
a 

ga
tg

ga
gt

gt
   

  4
62

1 
ac

ag
ag

ta
at

 g
ac

tc
gt

ag
a 

ct
gc

ta
gg

tt 
ca

ac
ac

aa
gt

 tg
ga

gt
gg

ga
 g

tta
tg

ca
ag

   
  4

68
1 

ag
gg

gg
tc

tt 
tc

ac
ac

ta
tg

 tg
gc

ac
gt

ca
 c

aa
aa

gg
at

c 
cg

cg
ct

ga
ga

 a
gc

gg
tg

aa
g

   
  4

74
1 

gg
ag

ac
ttg

a 
tc

ca
ta

ct
gg

 g
ga

ga
tg

tc
a 

ag
ca

gg
at

ct
 g

gt
gt

ca
ta

c 
tg

tg
gt

cc
at

   
  4

80
1 

gg
aa

gc
ta

ga
 tg

cc
gc

ct
gg

 g
ac

gg
gc

ac
a 

gc
ga

gg
tg

ca
 g

ct
ct

tg
gc

c 
gt

gc
cc

cc
cg

   
  4

86
1 

ga
ga

ga
ga

gc
 g

ag
ga

ac
at

c 
ca

ga
ct

ct
gc

 c
cg

ga
at

at
t t

aa
ga

ca
aa

g 
ga

tg
gg

ga
ca

   
  4

92
1 

ttg
ga

gc
gg

t t
gc

gc
tg

ga
t t

ac
cc

ag
ca

g 
ga

ac
ttc

ag
g 

at
ct

cc
aa

tc
 c

ta
ga

ca
ag

t
   

  4
98

1 
gt

gg
ga

ga
gt

 g
at

ag
ga

ct
t t

at
gg

ca
at

g 
gg

gt
cg

tg
at

 c
aa

aa
at

gg
g 

ag
tta

tg
tta

   
  5

04
1 

gt
gc

ca
tc

ac
 c

ca
ag

gg
ag

g 
ag

gg
ag

ga
ag

 a
ga

ct
cc

tg
t t

ga
gt

gc
ttc

 g
ag

cc
ttc

ga
   

  5
10

1 
tg

ct
ga

ag
aa

 g
aa

gc
ag

ct
a 

ac
tg

tc
tta

g 
ac

ttg
ca

tc
c 

tg
ga

gc
tg

gg
 a

aa
ac

ca
gg

a
   

  5
16

1 
ga

gt
tc

ttc
c 

tg
aa

at
ag

tc
 c

gt
ga

ag
cc

a 
ta

aa
aa

ca
ag

 a
ct

cc
gt

ac
t g

tg
at

ct
ta

g
   

  5
22

1 
ct

cc
aa

cc
ag

 g
gt

tg
tc

gc
t g

ct
ga

aa
tg

g 
ag

ga
ag

cc
ct

 ta
ga

gg
gc

tt 
cc

ag
tg

cg
tt

   
  5

28
1 

at
at

ga
ca

ac
 a

gc
ag

tc
aa

t g
tc

ac
cc

ac
t c

tg
ga

ac
ag

a 
aa

tc
gt

cg
ac

 tt
aa

tg
tg

cc
   

  5
34

1 
at

gc
ca

cc
tt 

ca
ct

tc
ac

gt
 c

ta
ct

ac
ag

c 
ca

at
ca

ga
gt

 c
cc

ca
ac

ta
t a

at
ct

gt
at

a
   

  5
40

1 
tta

tg
ga

tg
a 

gg
cc

ca
ct

tc
 a

ca
ga

tc
cc

t c
aa

gt
at

ag
c 

ag
ca

ag
ag

ga
 ta

ca
ttt

ca
a

   
  5

46
1 

ca
ag

gg
ttg

a 
ga

tg
gg

cg
ag

 g
cg

gc
tg

cc
a 

tc
ttc

at
ga

c 
cg

cc
ac

gc
ca

 c
ca

gg
aa

cc
c

   
  5

52
1 

gt
ga

cg
ca

tt 
tc

cg
ga

ct
cc

 a
ac

tc
ac

ca
a 

tta
tg

ga
ca

c 
cg

aa
gt

gg
aa

 g
tc

cc
ag

ag
a

   
  5

58
1 

ga
gc

ct
gg

ag
 c

tc
ag

gc
ttt

 g
at

tg
gg

tg
a 

cg
ga

tc
at

tc
 tg

ga
aa

aa
ca

 g
ttt

gg
ttt

g
   

  5
64

1 
ttc

ca
ag

cg
t g

ag
ga

ac
gg

c 
aa

tg
ag

at
cg

 c
ag

ct
tg

tc
t g

ac
aa

ag
gc

t g
ga

aa
ac

gg
g

   
  5

70
1 

tc
at

ac
ag

ct
 c

ag
ca

ga
aa

g 
ac

ttt
tg

ag
a 

ca
ga

gt
tc

ca
 g

aa
aa

ca
aa

a 
ca

tc
aa

ga
gt

   
  5

76
1 

gg
ga

ct
ttg

t c
gt

ga
ca

ac
t g

ac
at

ttc
ag

 a
ga

tg
gg

cg
c 

ca
ac

ttt
aa

a 
gc

tg
ac

cg
tg

   
  5

82
1 

tc
at

ag
at

tc
 c

ag
ga

ga
tg

c 
ct

aa
ag

cc
gg

 tc
at

ac
ttg

a 
tg

gc
ga

ga
ga

 g
tc

at
tc

tg
g

   
  5

88
1 

ct
gg

ac
cc

at
 g

cc
tg

tc
ac

a 
ca

tg
cc

ag
cg

 c
tg

cc
ca

ga
g 

ga
gg

gg
gc

gc
 a

ta
gg

ca
gg

a
   

  5
94

1 
at

cc
ca

ac
aa

 a
cc

tg
ga

ga
t g

ag
ta

tc
tg

t a
tg

ga
gg

tg
g 

gt
gc

gc
ag

ag
 a

ct
ga

cg
aa

g
   

  6
00

1 
ac

ca
tg

ca
ca

 c
tg

gc
ttg

aa
 g

ca
ag

aa
tg

c 
tc

ct
tg

ac
aa

 ta
ttt

ac
ct

c 
ca

ag
at

gg
cc

   
  6

06
1 

tc
at

ag
cc

tc
 g

ct
ct

at
cg

a 
cc

tg
ag

gc
cg

 a
ca

aa
gt

ag
c 

ag
cc

at
tg

ag
 g

ga
ga

gt
tc

a
   

  6
12

1 
ag

ct
ta

gg
ac

 g
ga

gc
aa

ag
g 

aa
ga

cc
ttt

g 
tg

ga
ac

tc
at

 g
aa

aa
ga

gg
a 

ga
tc

ttc
ct

g
   

  6
18

1 
ttt

gg
ct

gg
c 

ct
at

ca
gg

tt 
gc

at
ct

gc
cg

 g
aa

ta
ac

ct
a 

ca
ca

ga
ta

ga
 a

ga
tg

gt
gc

t
   

  6
24

1 
ttg

at
gg

ca
c 

ga
cc

aa
ca

ac
 a

cc
at

aa
tg

g 
aa

ga
ca

gt
gt

 g
cc

gg
ca

ga
g 

gt
gt

gg
ac

ca
   

  6
30

1 
ga

ca
cg

ga
ga

 g
aa

aa
ga

gt
g 

ct
ca

aa
cc

ga
 g

gt
gg

at
gg

a 
cg

cc
ag

ag
tt 

tg
ttc

ag
at

c
   

  6
36

1 
at

gc
gg

cc
ct

 g
aa

gt
ca

ttc
 a

ag
ga

gt
ttg

 c
cg

ct
gg

ga
a 

aa
ga

gg
ag

cg
 g

ct
ttt

gg
ag

   
  6

42
1 

tg
at

gg
aa

gc
 c

ct
gg

ga
ac

a 
ct

gc
ca

gg
ac

 a
ca

tg
ac

ag
a 

ga
ga

ttc
ca

g 
ga

ag
cc

at
tg

   
  6

48
1 

ac
aa

cc
tc

gc
 tg

tg
ct

ca
tg

 c
gg

gc
ag

ag
a 

ct
gg

aa
gc

ag
 g

cc
tta

ca
aa

 g
cc

gc
gg

cg
g

   
  6

54
1 

cc
ca

at
tg

cc
 g

ga
ga

cc
ct

a 
ga

ga
cc

at
ta

 tg
ct

ttt
gg

g 
gt

tg
ct

gg
ga

 a
ca

gt
ct

cg
c

   
  6

60
1 

tg
gg

aa
tc

tt 
ttt

cg
tc

ttg
 a

tg
ag

ga
ac

a 
ag

gg
ca

ta
gg

 g
aa

ga
tg

gg
c 

ttt
gg

aa
tg

g
   

  6
66

1 
tg

ac
tc

ttg
g 

gg
cc

ag
cg

ca
 tg

gc
tc

at
gt

 g
gc

tc
tc

gg
a 

aa
ttg

ag
cc

a 
gc

ca
ga

at
tg

   
  6

72
1 

ca
tg

tg
tc

ct
 c

at
tg

ttg
tg

 tt
cc

ta
ttg

c 
tg

gt
gg

tg
ct

 c
at

ac
ct

ga
g 

cc
ag

aa
aa

gc
   

  6
78

1 
aa

ag
at

ct
cc

 c
ca

gg
ac

aa
c 

ca
aa

tg
gc

aa
 tc

at
ca

tc
at

 g
gt

ag
ca

gt
a 

gg
tc

ttc
tg

g
   

  6
84

1 
gc

ttg
at

ta
c 

cg
cc

aa
tg

aa
 c

tc
gg

at
gg

t t
gg

ag
ag

aa
c 

aa
ag

ag
tg

ac
 c

ta
ag

cc
at

c
   

  6
90

1 
ta

at
gg

ga
ag

 g
ag

ag
ag

ga
g 

gg
gg

ca
ac

ca
 ta

gg
at

tc
tc

 a
at

gg
ac

at
t g

ac
ct

gc
gg

c
   

  6
96

1 
ca

gc
ct

ca
gc

 tt
gg

gc
ca

tc
 ta

tg
ct

gc
ct

 tg
ac

aa
ct

tt 
ca

tta
cc

cc
a 

gc
cg

tc
ca

ac
   

  7
02

1 
at

gc
ag

tg
ac

 c
ac

ttc
at

ac
 a

ac
aa

ct
ac

t c
ct

ta
at

gg
c 

ga
tg

gc
ca

cg
 c

aa
gc

tg
ga

g
   

  7
08

1 
tg

ttg
ttt

gg
 ta

tg
gg

ca
aa

 g
gg

at
gc

ca
t t

ct
ac

gc
at

g 
gg

ac
ttt

gg
a 

gt
cc

cg
ct

gc
   

  7
14

1 
ta

at
ga

ta
gg

 tt
gc

ta
ct

ca
 c

aa
tta

ac
ac

 c
cc

tg
ac

cc
t a

at
ag

tg
gc

c 
at

ca
ttt

tg
c

   
  7

20
1 

tc
gt

gg
cg

ca
 c

ta
ca

tg
ta

c 
ttg

at
cc

ca
g 

gg
ct

gc
ag

gc
 a

gc
ag

ct
gc

g 
cg

tg
ct

gc
cc

   
  7

26
1 

ag
aa

ga
ga

ac
 g

gc
ag

ct
gg

c 
at

ca
tg

aa
ga

 a
cc

ct
gt

tg
t g

ga
tg

ga
at

a 
gt

gg
tg

ac
tg

   
  7

32
1 

ac
at

tg
ac

ac
 a

at
ga

ca
at

t g
ac

cc
cc

aa
g 

tg
ga

ga
aa

aa
 g

at
gg

ga
ca

g 
gt

gc
ta

ct
ca

   
  7

38
1 

ta
gc

ag
ta

gc
 c

gt
ct

cc
ag

c 
gc

ca
ta

ct
gt

 c
gc

gg
ac

cg
c 

ct
gg

gg
gt

gg
 g

gg
ga

gg
ct

g
   

  7
44

1 
gg

gc
cc

tg
at

 c
ac

ag
cg

gc
a 

ac
ttc

ca
ct

t t
gt

gg
ga

ag
g 

ct
ct

cc
ga

ac
 a

ag
ta

ct
gg

a
   

  7
50

1 
ac

tc
ct

ct
ac

 a
gc

ca
ct

tc
a 

ct
gt

gt
aa

ca
 tt

ttt
ag

gg
g 

aa
gt

ta
ct

tg
 g

ct
gg

ag
ct

t
   

  7
56

1 
ct

ct
aa

tc
ta

 c
ac

ag
ta

ac
a 

ag
aa

ac
gc

tg
 g

ct
tg

gt
ca

a 
ga

ga
cg

tg
gg

 g
gt

gg
aa

ca
g

   
  7

62
1 

ga
ga

ga
cc

ct
 g

gg
ag

ag
aa

a 
tg

ga
ag

gc
cc

 g
ct

tg
aa

cc
a 

ga
tg

tc
gg

cc
 c

tg
ga

gt
tc

t
   

  7
68

1 
ac

tc
ct

ac
aa

 a
aa

gt
ca

gg
c 

at
ca

cc
ga

gg
 tg

tg
ca

ga
ga

 a
ga

gg
cc

cg
c 

cg
cg

cc
ct

ca
   

  7
74

1 
ag

ga
cg

gt
gt

 g
gc

aa
cg

gg
a 

gg
cc

at
gc

tg
 tg

tc
cc

ga
gg

 a
ag

tg
ca

aa
g 

ct
ga

ga
tg

gt
   

  7
80

1 
tg

gt
gg

ag
cg

 g
gg

at
ac

ct
g 

ca
gc

cc
ta

tg
 g

aa
ag

gt
ca

t t
ga

tc
ttg

ga
 tg

tg
gc

ag
ag

   
  7

86
1 

gg
gg

ct
gg

ag
 tt

ac
ta

cg
cc

 g
cc

ac
ca

tc
c 

gc
aa

ag
ttc

a 
ag

aa
gt

ga
aa

 g
ga

ta
ca

ca
a

   
  7

92
1 

aa
gg

ag
gc

cc
 tg

gt
ca

tg
aa

 g
aa

cc
ca

tg
t t

gg
tg

ca
aa

g 
ct

at
gg

gt
gg

 a
ac

at
ag

tc
c

   
  7

98
1 

gt
ct

ta
ag

ag
 tg

gg
gt

gg
ac

 g
tc

ttt
ca

ta
 tg

gc
gg

ct
ga

 g
cc

gt
gt

ga
c 

ac
gt

tg
ct

gt
   

  8
04

1 
gt

ga
ca

ta
gg

 tg
ag

tc
at

ca
 tc

ta
gt

cc
tg

 a
ag

tg
ga

ag
a 

ag
ca

cg
ga

cg
 c

tc
ag

ag
tc

c
   

  8
10

1 
tc

tc
ca

tg
gt

 g
gg

gg
at

tg
g 

ct
tg

aa
aa

aa
 g

ac
ca

gg
ag

c 
ct

ttt
gt

at
a 

aa
ag

tg
ttg

t
   

  8
16

1 
gc

cc
at

ac
ac

 c
ag

ca
ct

at
g 

at
gg

aa
ac

cc
 tg

ga
gc

ga
ct

 g
ca

gc
gt

ag
g 

ta
tg

gg
gg

ag
   

  8
22

1 
ga

ct
gg

tc
ag

 a
gt

gc
ca

ct
c 

tc
cc

gc
aa

ct
 c

ta
ca

ca
tg

a 
ga

tg
ta

ct
gg

 g
tc

tc
tg

ga
g

   
  8

28
1 

cg
aa

aa
gc

aa
 c

ac
ca

ta
aa

a 
ag

tg
tg

tc
ca

 c
ca

cg
ag

cc
a 

gc
tc

ct
ct

tg
 g

gg
cg

ca
tg

g
   

  8
34

1 
ac

gg
gc

cc
ag

 g
ag

gc
ca

gt
g 

aa
at

at
ga

gg
 a

gg
at

gt
ga

a 
tc

tc
gg

ct
ct

 g
gc

ac
gc

gg
g

   
  8

40
1 

ct
gt

gg
ta

ag
 c

tg
cg

ct
ga

a 
gc

tc
cc

aa
ca

 tg
aa

ga
tc

at
 tg

gt
aa

cc
gc

 a
ttg

aa
ag

ga
   

  8
46

1 
tc

cg
ca

gt
ga

 g
ca

cg
cg

ga
a 

ac
gt

gg
ttc

t t
tg

ac
ga

ga
a 

cc
ac

cc
at

at
 a

gg
ac

at
gg

g
   

  8
52

1 
ct

ta
cc

at
gg

 a
ag

ct
at

ga
g 

gc
cc

cc
ac

ac
 a

ag
gg

tc
ag

c 
gt

cc
tc

tc
ta

 a
ta

aa
cg

gg
g

   
  8

58
1 

ttg
tc

ag
gc

t c
ct

gt
ca

aa
a 

cc
ct

gg
ga

tg
 tg

gt
ga

ct
gg

 a
gt

ca
ca

gg
a 

at
ag

cc
at

ga
   

  8
64

1 
cc

ga
ca

cc
ac

 a
cc

gt
at

gg
t c

ag
ca

aa
ga

g 
ttt

tc
aa

gg
a 

aa
aa

gt
gg

ac
 a

ct
ag

gg
tg

c
   

  8
70

1 
ca

ga
cc

cc
ca

 a
ga

ag
gc

ac
t c

gt
ca

gg
tta

 tg
ag

ca
tg

gt
 c

tc
ttc

ct
gg

 tt
gt

gg
aa

ag
   

  8
76

1 
ag

ct
ag

gc
aa

 a
ca

ca
aa

cg
g 

cc
ac

ga
gt

ct
 g

ta
cc

aa
ag

a 
ag

ag
ttc

at
c 

aa
ca

ag
gt

tc
   

  8
82

1 
gt

ag
ca

at
gc

 a
gc

at
ta

gg
g 

gc
aa

ta
ttt

g 
aa

ga
gg

aa
aa

 a
ga

gt
gg

aa
g 

ac
tg

ca
gt

gg
   

  8
88

1 
aa

gc
tg

tg
aa

 c
ga

tc
ca

ag
g 

ttc
tg

gg
ct

c 
ta

gt
gg

ac
aa

 g
ga

aa
ga

ga
g 

ca
cc

ac
ct

ga
   

  8
94

1 
ga

gg
ag

ag
tg

 c
ca

ga
gt

tg
t g

tg
ta

ca
ac

a 
tg

at
gg

ga
aa

 a
ag

ag
aa

aa
g 

aa
ac

aa
gg

gg
   

  9
00

1 
aa

ttt
gg

aa
a 

gg
cc

aa
gg

gc
 a

gc
cg

cg
cc

a 
tc

tg
gt

at
at

 g
tg

gc
ta

gg
g 

gc
ta

ga
ttt

c
   

  9
06

1 
ta

ga
gt

tc
ga

 a
gc

cc
ttg

ga
 tt

ct
tg

aa
cg

 a
gg

at
ca

ct
g 

ga
tg

gg
ga

ga
 g

ag
aa

ct
ca

g
   

  9
12

1 
ga

gg
tg

gt
gt

 tg
aa

gg
gc

tg
 g

ga
tta

ca
aa

 g
ac

tc
gg

at
a 

tg
tc

ct
ag

aa
 g

ag
at

ga
gt

c
   

  9
18

1 
gc

at
ac

ca
gg

 a
gg

aa
gg

at
g 

ta
tg

ca
ga

tg
 a

ca
ct

gc
tg

g 
ct

gg
ga

ca
cc

 c
gc

at
ca

gc
a

   
  9

24
1 

gg
ttt

ga
tc

t g
ga

ga
at

ga
a 

gc
tc

ta
at

ca
 c

ca
ac

ca
aa

t g
ga

ga
aa

gg
g 

ca
ca

gg
gc

ct
   

  9
30

1 
tg

gc
at

tg
gc

 c
at

aa
tc

aa
g 

ta
ca

ca
ta

cc
 a

aa
ac

aa
ag

t g
gt

aa
ag

gt
c 

ct
ta

ga
cc

ag
   

  9
36

1 
ct

ga
aa

aa
gg

 g
aa

ga
ca

gt
t a

tg
ga

ca
tta

 tt
tc

ga
ga

ca
 a

ga
cc

aa
ag

g 
gg

ga
gc

gg
ac

   
  9

42
1 

aa
gt

tg
tc

ac
 tt

ac
gc

tc
tt 

aa
ca

ca
ttt

a 
cc

aa
cc

ta
gt

 g
gt

gc
aa

ct
c 

at
tc

gg
aa

ta
   

  9
48

1 
tg

ga
gg

ct
ga

 g
ga

ag
ttc

ta
 g

ag
at

gc
aa

g 
ac

ttg
tg

gc
t g

ct
gc

gg
ag

g 
tc

ag
ag

aa
ag

   
  9

54
1 

tg
ac

ca
ac

tg
 g

ttg
ca

ga
gc

 a
ac

gg
at

gg
g 

at
ag

gc
tc

aa
 a

cg
aa

tg
gc

a 
gt

ca
gt

gg
ag

   
  9

60
1 

at
ga

ttg
cg

t t
gt

ga
ag

cc
a 

at
tg

at
ga

ta
 g

gt
ttg

ca
ca

 tg
cc

ct
ca

gg
 tt

ct
tg

aa
tg

   
  9

66
1 

at
at

gg
ga

aa
 a

gt
ta

gg
aa

g 
ga

ca
ca

ca
ag

 a
gt

gg
aa

ac
c 

ct
ca

ac
tg

ga
 tg

gg
ac

aa
ct

   
  9

72
1 

gg
ga

ag
aa

gt
 tc

cg
ttt

tg
c 

tc
cc

ac
ca

ct
 tc

aa
ca

ag
ct

 c
ca

tc
tc

aa
g 

ga
cg

gg
ag

gt
   

  9
78

1 
cc

at
tg

tg
gt

 tc
cc

tg
cc

gc
 c

ac
ca

ag
at

g 
aa

ct
ga

ttg
g 

cc
gg

gc
cc

gc
 g

tc
tc

tc
ca

g
   

  9
84

1 
gg

gc
gg

ga
tg

 g
ag

ca
tc

cg
g 

ga
ga

ct
gc

tt 
gc

ct
ag

ca
aa

 a
tc

at
at

gc
g 

ca
aa

tg
tg

gc
   

  9
90

1 
ag

ct
cc

ttt
a 

ttt
cc

ac
ag

a 
ag

gg
ac

ct
cc

 g
ac

tg
at

gg
c 

ca
at

gc
ca

tt 
tg

ttc
at

ct
g

   
  9

96
1 

tg
cc

ag
ttg

a 
ct

gg
gt

tc
ca

 a
ct

gg
ga

ga
a 

ct
ac

ct
gg

tc
 a

at
cc

at
gg

a 
aa

gg
ga

ga
at

   
 1

00
21

 g
ga

tg
ac

ca
c 

tg
aa

ga
ca

tg
 c

ttg
tg

gt
gt

 g
ga

ac
ag

ag
t g

tg
ga

ttg
ag

 g
ag

aa
cg

ac
c

   
 1

00
81

 a
ca

tg
ga

ag
a 

ca
ag

ac
cc

ca
 g

tta
cg

aa
at

 g
ga

ca
ga

ca
t t

cc
ct

at
ttg

 g
ga

aa
aa

gg
g

   
 1

01
41

 a
ag

ac
ttg

tg
 g

tg
tg

ga
tc

t c
tc

at
ag

gg
c 

ac
ag

ac
cg

cg
 c

ac
ca

cc
tg

g 
gc

tg
ag

aa
ca

   
 1

02
01

 tt
aa

aa
ac

ac
 a

gt
ca

ac
at

g 
gt

gc
gc

ag
ga

 tc
at

ag
gt

ga
 tg

aa
ga

aa
ag

 ta
ca

tg
ga

ct
   

 1
02

61
 a

cc
ta

tc
ca

c 
cc

aa
gt

tc
gc

 ta
ct

tg
gg

tg
 a

ag
aa

gg
gt

c 
ta

ca
cc

tg
ga

 g
tg

ct
gt

aa
g

   
 1

03
21

 c
ac

ca
at

ct
t a

gt
gt

tg
tc

a 
gg

cc
tg

ct
ag

 tc
ag

cc
ac

ag
 c

ttg
gg

ga
aa

 g
ct

gt
gc

ag
c

   
 1

03
81

 c
tg

tg
ac

cc
c 

cc
ca

gg
ag

aa
 g

ct
gg

ga
aa

c 
ca

ag
cc

ta
ta

 g
tc

ag
gc

cg
a 

ga
ac

gc
ca

tg
   

 1
04

41
 g

ca
cg

ga
ag

a 
ag

cc
at

gc
tg

 c
ct

gt
ga

gc
c 

cc
tc

ag
ag

ga
 c

ac
tg

ag
tc

a 
aa

aa
ac

cc
ca

   
 1

05
01

 c
gc

gc
ttg

ga
 g

gc
gc

ag
ga

t g
gg

aa
aa

ga
a 

gg
tg

gc
ga

cc
 tt

cc
cc

ac
cc

 tt
ca

at
ct

gg
   

 1
05

61
 g

gc
ct

ga
ac

t g
ga

ga
tc

ag
c 

tg
tg

ga
tc

tc
 c

ag
aa

ga
gg

g 
ac

ta
gt

gg
tt 

ag
ag

ga
g

Sequenciamento confirma que variedade em 

circulação no país veio da Polinésia e projeção estima 

que deve se espalhar por outros países 

Saúde y

Zika em expansão

Ricardo Zorzetto

abaixo, o genoma 
completo da variedade 
do vírus zika que 
circulou no surto de 
2013 e 2014 na 
Polinésia Francesa
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D
uas equipes brasileiras completaram 
nas últimas semanas o sequencia-
mento do material genético do vírus 
zika isolado nos estados de São Paulo 
e da Paraíba. Os resultados sugerem 

que a variedade do zika em circulação em dife-
rentes regiões brasileiras é mesmo originária da 
Polinésia Francesa, onde houve um surto em 2013 
e 2014. Também indicam que o vírus possivelmen-
te foi introduzido no Brasil em um único evento.

No Instituto Adolfo Lutz, em São Paulo, o vi-
rologista Renato Pereira de Souza e sua equipe 
sequenciaram o material genético do zika extraí-
do de uma pessoa que desenvolveu a doença em 
Campinas. Esse indivíduo contraiu o vírus ao re-
ceber uma transfusão de sangue. O doador adoe-
ceu dias mais tarde e avisou ao hemocentro da 
Universidade Estadual de Campinas (Unicamp) 
que estava com suspeita de dengue. Análises fei-
tas no Adolfo Lutz descartaram a dengue e con-
firmaram a infecção por zika. “Os hemocentros 
terão de prestar atenção também a esse vírus, 
uma vez que muitos casos são assintomáticos”, 
afirma Souza. “No caso em questão, o vírus per-
maneceu viável e infectou outra pessoa”, conta 
o virologista, um dos coordenadores da análi-

se, realizada em parceria com pesquisadores da 
Unicamp e da Universidade de São Paulo (USP), 
em Ribeirão Preto, e aceito para publicação na 
revista Genome Announcements.

O sequenciamento do material genético do vírus 
revelou um genoma enxuto. São cerca de 10,6 mil 
unidades (nucleotídeos) compondo uma fita sim-
ples de ácido ribonucleico (RNA). Essa fita abriga 
ao todo apenas seis genes, capazes de produzir 10 
diferentes proteínas – alguns genes são polivalen-
tes. “A análise do genoma indica que o vírus é de 
uma linhagem muito próxima à que circulou na Po-
linésia Francesa e na Ilha de Páscoa”, conta Souza.

Na Universidade Federal do Rio de Janeiro, o 
virologista Amilcar Tanuri e sua equipe também 
sequenciaram o genoma do zika extraído do lí-
quido amniótico de duas gestantes que tiveram 
bebês com microcefalia na Paraíba. As conclu-
sões são as mesmas. “Não tenho dúvida de que é 
a mesma linhagem da Polinésia”, afirma Tanuri. 
Segundo o virologista carioca, a diferença entre 
o material genético do vírus em circulação aqui 
e o de lá é pequena, cerca de 20 nucleotídeos e 
apenas 1 dos 3.500 aminoácidos (unidades for-
madoras das proteínas). Tamanha semelhança, 
segundo ele, indica que o vírus está se espalhan-
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do muito rapidamente e foi introduzido 
uma única vez no Brasil. Tanuri con-
ta ainda que o zika sequenciado no Rio 
tem grande similaridade com o vírus da 
dengue, em especial o sorotipo 4, o que 
pode dificultar o desenvolvimento de um 
kit de diagnóstico que identifique espe-
cificamente os anticorpos contra o zika. 
“Teremos de driblar essa semelhança na 
hora de produzir o teste”, diz.

Do BRASIl pARA o mUnDo
O vírus que assombra o mundo com a 
ameaça da microcefalia levou quase 70 
anos para atravessar metade do globo. 
Mas em pouco tempo conquistou um 
potencial explosivo de disseminação. 
Sua capacidade de se espalhar parece 
ter aumentado nos últimos tempos, em 
especial depois de chegar ao Brasil, onde, 
segundo estimativas do governo, já infec-
tou de 440 mil a 1,3 milhão de pessoas. 

Adaptações sofridas pelo vírus duran-
te a sua viagem a partir da África aparen-
temente facilitaram a sua reprodução no 
organismo humano. Essa característica, 
somada à alta mobilidade da população 
atual e ao fato de que o vírus costuma 
pegar carona no sangue humano sem ser 
notado (em 80% dos casos a infecção não 
provoca sintomas), está transformando 
o zika em uma dor de cabeça interna-
cional. Em um breve artigo apresenta-
do na edição de 23 de janeiro da revista 

Lancet, uma das mais importantes da 
área médica, um grupo de pesquisado-
res do Canadá, dos Estados Unidos e da 
Inglaterra prevê um cenário de rápido 
espalhamento do zika por regiões com 
elevada concentração de pessoas nas 
Américas e na Europa.

A equipe chefiada pelo médico Kamran 
Khan, infectologista da Universidade de 
Toronto que investiga o espalhamento 
de doenças por viajantes, usou um mo-
delo matemático que reproduz os surtos 
de dengue para estimar a capacidade de 
disseminação do zika. Os pesquisadores 

alimentaram o modelo com informações 
sobre as áreas de ocorrência atual dos 
mosquitos do gênero Aedes, que, além do 
zika, transmitem também os vírus da fe-
bre amarela, da dengue e da chikungunya, 
e as regiões com clima favorável à pro-
liferação dos insetos. Com esses dados, 
eles conseguiram ter uma ideia de onde 
haveria condições favoráveis para o zika 
se espalhar, caso chegasse lá.

Numa etapa seguinte, os pesquisadores 
precisaram calcular a probabilidade de 
o vírus alcançar as regiões onde vive seu 
transmissor – o Aedes aegypti, nas Amé-
ricas e na África, e o Aedes albopictus, na 
Ásia e na Europa. Para isso, mapearam 
o destino internacional de pessoas que 
entre setembro de 2014 e agosto de 2015 
estiveram em regiões do Brasil onde ha-
via transmissão de zika. 

Nesse período, quase 10 milhões de 
pessoas viajaram para o exterior a partir 
de 146 aeroportos brasileiros situados 
em áreas onde circulava o vírus. Cer-
ca de 6,5 milhões de pessoas (65% do 
total) foram para países das Américas 
do Sul e do Norte. Outros 27% viajaram 
para a Europa e 5% para a Ásia. Só os 
Estados Unidos receberam 2,8 milhões 
de pessoas vindas do Brasil, enquanto a 
Argentina acolheu 1,3 milhão e o Chi-
le, 614 mil. Na Europa os destinos mais 
comuns foram Itália, Portugal e Fran-
ça, cada um recebendo 400 mil pessoas. 

embrião de 
galinha (ao lado) e 

de zebrafish: 
modelos para 

estudar o 
desenvolvimento 

do sistema 
nervoso central

Desde outubro, 
404 casos de 
microcefalia 
foram 
confirmados;  
17 têm ligação 
comprovada 
com zika
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        1 agtatcaaca ggttttattt tggatttgga aacgagagtt tctggtcatg aaaaacccaa

       61 aaaagaaatc cggaggattc cggattgtca atatgctaaa acgcggagta gcccgtgtga

      121 gcccctttgg gggcttgaag aggctgccag ccggacttct gctgggtcat gggcccatca

      181 ggatggtctt ggcgattcta gcctttttga gattcacggc aatcaagcca tcactgggtc

      241 tcatcaatag atggggttca gtggggaaaa aagaggctat ggaaataata aagaagttca

      301 agaaagatct ggctgccatg ctgagaataa tcaatgctag gaaggagaag aagagacgag

      361 gcgcagatac tagtgtcgga attgttggcc tcctgctgac cacagctatg gcagcggagg

      421 tcactagacg tgggagtgca tactatatgt acttggacag aaacgacgct ggggaggcca

      481 tatcttttcc aaccacattg gggatgaata agtgttatat acagatcatg gatcttggac

      541 acatgtgtga tgccaccatg agctatgaat gccctatgct ggatgagggg gtggaaccag

      601 atgacgtcga ttgttggtgc aacacgacgt caacttgggt tgtgtacgga acctgccatc

      661 acaaaaaagg tgaagcacgg agatctagaa gagctgtgac gctcccctcc cattccacta

      721 ggaagctgca aacgcggtcg caaacctggt tggaatcaag agaatacaca aagcacttga

      781 ttagagtcga aaattggata ttcaggaacc ctggcttcgc gttagcagca gctgccatcg

      841 cttggctttt gggaagctca acgagccaaa aagtcatata cttggtcatg atactgctga

      901 ttgccccggc atacagcatc aggtgcatag gagtcagcaa tagggacttt gtggaaggta

      961 tgtcaggtgg gacttgggtt gatgttgtct tggaacatgg aggttgtgtc accgtaatgg

     1021 cacaggacaa accgactgtc gacatagagc tggttacaac aacagtcagc aacatggcgg

     1081 aggtaagatc ctactgctat gaggcatcaa tatcggacat ggcttcggac agccgctgcc

     1141 caacacaagg tgaagcctac cttgacaagc aatcagacac tcaatatgtc tgcaaaagaa

     1201 cgttagtgga cagaggctgg ggaaatggat gtggactttt tggcaaaggg agcctggtga

     1261 catgcgctaa gtttgcatgc tccaagaaaa tgaccgggaa gagcatccag ccagagaatc

     1321 tggagtaccg gataatgctg tcagttcatg gctcccagca cagtgggatg atcgttaatg

     1381 acacaggaca tgaaactgat gagaatagag cgaaggttga gataacgccc aattcaccaa

     1441 gagccgaagc caccctgggg ggttttggaa gcctaggact tgattgtgaa ccgaggacag

     1501 gccttgactt ttcagatttg tattacttga ctatgaataa caagcactgg ttggttcaca

     1561 aggagtggtt ccacgacatt ccattacctt ggcacgctgg ggcagacacc ggaactccac

     1621 actggaacaa caaagaagca ctggtagagt tcaaggacgc acatgccaaa aggcaaactg

     1681 tcgtggttct agggagtcaa gaaggagcag ttcacacggc ccttgctgga gctctggagg

     1741 ctgagatgga tggtgcaaag ggaaggctgt cctctggcca cttgaaatgt cgcctgaaaa

     1801 tggataaact tagattgaag ggcgtgtcat actccttgtg taccgcagcg ttcacattca

     1861 ccaagatccc ggctgaaaca ctgcacggga cagtcacagt ggaggtacag tacgcaggga

     1921 cagatggacc ttgcaaggtt ccagctcaga tggcggtgga catgcaaact ctgaccccag

     1981 ttgggaggtt gataaccgct aaccccgtaa tcactgaaag cactgagaac tctaagatga

     2041 tgctggaact tgatccacca tttggggact cttacattgt cataggagtc ggggagaaga

     2101 agatcaccca ccactggcac aggagtggca gcaccattgg aaaagcattt gaagccactg

     2161 tgagaggtgc caagagaatg gcagtcttgg gagacacagc ctgggacttt ggatcagttg

     2221 gaggcgctct caactcattg ggcaagggca tccatcaaat ttttggagca gctttcaaat

     2281 cattgtttgg aggaatgtcc tggttctcac aaattctcat tggaacgttg ctgatgtggt

     2341 tgggtctgaa cacaaagaat ggatctattt cccttatgtg cttggcctta gggggagtgt

     2401 tgatcttctt atccacagct gtctctgctg atgtggggtg ctcggtggac ttctcaaaga

     2461 aggagacgag atgcggtaca ggggtgttcg tctataacga cgttgaagcc tggagggaca

     2521 ggtacaagta ccatcctgac tccccccgta gattggcagc agcagtcaag caagcctggg

     2581 aagatggtat ctgtgggatc tcctctgttt caagaatgga aaacatcatg tggagatcag

     2641 tagaagggga gctcaacgca atcctggaag agaatggagt tcaactgacg gtcgttgtgg

     2701 gatctgtaaa aaaccccatg tggagaggtc cacagagatt gcccgtgcct gtgaacgagc

     2761 tgccccacgg ctggaaggct tgggggaaat cgtacttcgt cagagcagca aagacaaata

     2821 acagctttgt cgtggatggt gacacactga aggaatgccc actcaaacat agagcatgga

     2881 acagctttct tgtggaggat catgggttcg gggtatttca cactagtgtc tggctcaagg

     2941 ttagagaaga ttattcatta gagtgtgatc cagccgttat tggaacagct gttaagggaa

     3001 aggaggctgt acacagtgat ctaggctact ggattgagag tgagaagaat gacacatgga

     3061 ggctgaagag ggcccatctg atcgagatga aaacatgtga atggccaaag tcccacacat

     3121 tgtggacaga tggaatagaa gagagtgatc tgatcatacc caagtcttta gctgggccac

     3181 tcagccatca caataccaga gagggctaca ggacccaaat gaaagggcca tggcacagtg

     3241 aagagcttga aattcggttt gaggaatgcc caggcactaa ggtccacgtg gaggaaacat

     3301 gtggaacaag aggaccatct ctgagatcaa ccactgcaag cggaagggtg atcgaggaat

     3361 ggtgctgcag ggagtgcaca atgcccccac tgtcgttccg ggctaaagat ggctgttggt

     3421 atggaatgga gataaggccc aggaaagaac cagaaagtaa cttagtaagg tcaatggtga

     3481 ctgcaggatc aactgatcac atggatcact tctcccttgg agtgcttgtg attctgctca

     3541 tggtgcagga agggctgaag aagagaatga ccacaaagat catcataagc acatcgatgg

     3601 cagtgctggt agctatgatc ctgggaggat tttcaatgag tgacctggct aagcttgcaa

     3661 ttttgatggg tgccaccttc gcggaaatga acactggagg agatgtagct catctggcgc

     3721 tgatagcggc attcaaagtc agaccagcgt tgctggtatc tttcatcttc agagctaatt

     3781 ggacaccccg tgaaagcatg ctgctggcct tggcctcgtg tcttttgcaa actgcgatct

     3841 ccgccttgga aggcgacctg atggttctca tcaatggttt tgctttggcc tggttggcaa

     3901 tacgagcgat ggttgttcca cgcactgata acatcacctt ggcaatcctg gctgctctga

     3961 caccactggc ccggggcaca ctgcttgtgg cgtggagagc aggccttgct acttgcgggg

     4021 ggtttatgct cctctctctg aagggaaaag gcagtgtgaa gaagaactta ccatttgtca

     4081 tggccctggg actaaccgct gtgaggctgg tcgaccccat caacgtggtg ggactgctgt

     4141 tgctcacaag gagtgggaag cggagctggc cccctagcga agtactcaca gctgttggcc

     4201 tgatatgcgc attggctgga gggttcgcca aggcagatat agagatggct gggcccatgg

     4261 ccgcggtcgg tctgctaatt gtcagttacg tggtctcagg aaagagtgtg gacatgtaca

     4321 ttgaaagagc aggtgacatc acatgggaaa aagatgcgga agtcactgga aacagtcccc

     4381 ggctcgatgt ggcgctagat gagagtggtg atttctccct ggtggaggat gacggtcccc

     4441 ccatgagaga gatcatactc aaggtggtcc tgatgaccat ctgtggcatg aacccaatag

     4501 ccataccctt tgcagctgga gcgtggtacg tatacgtgaa gactggaaaa aggagtggtg

     4561 ctctatggga tgtgcctgct cccaaggaag taaaaaaggg ggagaccaca gatggagtgt

     4621 acagagtaat gactcgtaga ctgctaggtt caacacaagt tggagtggga gttatgcaag

     4681 agggggtctt tcacactatg tggcacgtca caaaaggatc cgcgctgaga agcggtgaag

     4741 ggagacttga tccatactgg ggagatgtca agcaggatct ggtgtcatac tgtggtccat

     4801 ggaagctaga tgccgcctgg gacgggcaca gcgaggtgca gctcttggcc gtgccccccg

     4861 gagagagagc gaggaacatc cagactctgc ccggaatatt taagacaaag gatggggaca

     4921 ttggagcggt tgcgctggat tacccagcag gaacttcagg atctccaatc ctagacaagt

     4981 gtgggagagt gataggactt tatggcaatg gggtcgtgat caaaaatggg agttatgtta

     5041 gtgccatcac ccaagggagg agggaggaag agactcctgt tgagtgcttc gagccttcga

     5101 tgctgaagaa gaagcagcta actgtcttag acttgcatcc tggagctggg aaaaccagga

     5161 gagttcttcc tgaaatagtc cgtgaagcca taaaaacaag actccgtact gtgatcttag

     5221 ctccaaccag ggttgtcgct gctgaaatgg aggaagccct tagagggctt ccagtgcgtt

     5281 atatgacaac agcagtcaat gtcacccact ctggaacaga aatcgtcgac ttaatgtgcc

     5341 atgccacctt cacttcacgt ctactacagc caatcagagt ccccaactat aatctgtata

     5401 ttatggatga ggcccacttc acagatccct caagtatagc agcaagagga tacatttcaa

     5461 caagggttga gatgggcgag gcggctgcca tcttcatgac cgccacgcca ccaggaaccc

     5521 gtgacgcatt tccggactcc aactcaccaa ttatggacac cgaagtggaa gtcccagaga

     5581 gagcctggag ctcaggcttt gattgggtga cggatcattc tggaaaaaca gtttggtttg

     5641 ttccaagcgt gaggaacggc aatgagatcg cagcttgtct gacaaaggct ggaaaacggg

     5701 tcatacagct cagcagaaag acttttgaga cagagttcca gaaaacaaaa catcaagagt

     5761 gggactttgt cgtgacaact gacatttcag agatgggcgc caactttaaa gctgaccgtg

     5821 tcatagattc caggagatgc ctaaagccgg tcatacttga tggcgagaga gtcattctgg

     5881 ctggacccat gcctgtcaca catgccagcg ctgcccagag gagggggcgc ataggcagga

     5941 atcccaacaa acctggagat gagtatctgt atggaggtgg gtgcgcagag actgacgaag

     6001 accatgcaca ctggcttgaa gcaagaatgc tccttgacaa tatttacctc caagatggcc

     6061 tcatagcctc gctctatcga cctgaggccg acaaagtagc agccattgag ggagagttca

     6121 agcttaggac ggagcaaagg aagacctttg tggaactcat gaaaagagga gatcttcctg

     6181 tttggctggc ctatcaggtt gcatctgccg gaataaccta cacagataga agatggtgct

     6241 ttgatggcac gaccaacaac accataatgg aagacagtgt gccggcagag gtgtggacca

     6301 gacacggaga gaaaagagtg ctcaaaccga ggtggatgga cgccagagtt tgttcagatc

     6361 atgcggccct gaagtcattc aaggagtttg ccgctgggaa aagaggagcg gcttttggag

     6421 tgatggaagc cctgggaaca ctgccaggac acatgacaga gagattccag gaagccattg

     6481 acaacctcgc tgtgctcatg cgggcagaga ctggaagcag gccttacaaa gccgcggcgg

     6541 cccaattgcc ggagacccta gagaccatta tgcttttggg gttgctggga acagtctcgc

     6601 tgggaatctt tttcgtcttg atgaggaaca agggcatagg gaagatgggc tttggaatgg

     6661 tgactcttgg ggccagcgca tggctcatgt ggctctcgga aattgagcca gccagaattg

     6721 catgtgtcct cattgttgtg ttcctattgc tggtggtgct catacctgag ccagaaaagc

     6781 aaagatctcc ccaggacaac caaatggcaa tcatcatcat ggtagcagta ggtcttctgg

     6841 gcttgattac cgccaatgaa ctcggatggt tggagagaac aaagagtgac ctaagccatc

     6901 taatgggaag gagagaggag ggggcaacca taggattctc aatggacatt gacctgcggc

     6961 cagcctcagc ttgggccatc tatgctgcct tgacaacttt cattacccca gccgtccaac

     7021 atgcagtgac cacttcatac aacaactact ccttaatggc gatggccacg caagctggag

     7081 tgttgtttgg tatgggcaaa gggatgccat tctacgcatg ggactttgga gtcccgctgc

     7141 taatgatagg ttgctactca caattaacac ccctgaccct aatagtggcc atcattttgc

     7201 tcgtggcgca ctacatgtac ttgatcccag ggctgcaggc agcagctgcg cgtgctgccc

     7261 agaagagaac ggcagctggc atcatgaaga accctgttgt ggatggaata gtggtgactg

     7321 acattgacac aatgacaatt gacccccaag tggagaaaaa gatgggacag gtgctactca

     7381 tagcagtagc cgtctccagc gccatactgt cgcggaccgc ctgggggtgg ggggaggctg

     7441 gggccctgat cacagcggca acttccactt tgtgggaagg ctctccgaac aagtactgga

     7501 actcctctac agccacttca ctgtgtaaca tttttagggg aagttacttg gctggagctt

     7561 ctctaatcta cacagtaaca agaaacgctg gcttggtcaa gagacgtggg ggtggaacag

     7621 gagagaccct gggagagaaa tggaaggccc gcttgaacca gatgtcggcc ctggagttct

     7681 actcctacaa aaagtcaggc atcaccgagg tgtgcagaga agaggcccgc cgcgccctca

     7741 aggacggtgt ggcaacggga ggccatgctg tgtcccgagg aagtgcaaag ctgagatggt

     7801 tggtggagcg gggatacctg cagccctatg gaaaggtcat tgatcttgga tgtggcagag

     7861 ggggctggag ttactacgcc gccaccatcc gcaaagttca agaagtgaaa ggatacacaa

     7921 aaggaggccc tggtcatgaa gaacccatgt tggtgcaaag ctatgggtgg aacatagtcc

     7981 gtcttaagag tggggtggac gtctttcata tggcggctga gccgtgtgac acgttgctgt

     8041 gtgacatagg tgagtcatca tctagtcctg aagtggaaga agcacggacg ctcagagtcc

     8101 tctccatggt gggggattgg cttgaaaaaa gaccaggagc cttttgtata aaagtgttgt

     8161 gcccatacac cagcactatg atggaaaccc tggagcgact gcagcgtagg tatgggggag

     8221 gactggtcag agtgccactc tcccgcaact ctacacatga gatgtactgg gtctctggag

     8281 cgaaaagcaa caccataaaa agtgtgtcca ccacgagcca gctcctcttg gggcgcatgg

     8341 acgggcccag gaggccagtg aaatatgagg aggatgtgaa tctcggctct ggcacgcggg

     8401 ctgtggtaag ctgcgctgaa gctcccaaca tgaagatcat tggtaaccgc attgaaagga

     8461 tccgcagtga gcacgcggaa acgtggttct ttgacgagaa ccacccatat aggacatggg

     8521 cttaccatgg aagctatgag gcccccacac aagggtcagc gtcctctcta ataaacgggg

     8581 ttgtcaggct cctgtcaaaa ccctgggatg tggtgactgg agtcacagga atagccatga

     8641 ccgacaccac accgtatggt cagcaaagag ttttcaagga aaaagtggac actagggtgc

     8701 cagaccccca agaaggcact cgtcaggtta tgagcatggt ctcttcctgg ttgtggaaag

     8761 agctaggcaa acacaaacgg ccacgagtct gtaccaaaga agagttcatc aacaaggttc

     8821 gtagcaatgc agcattaggg gcaatatttg aagaggaaaa agagtggaag actgcagtgg

     8881 aagctgtgaa cgatccaagg ttctgggctc tagtggacaa ggaaagagag caccacctga

     8941 gaggagagtg ccagagttgt gtgtacaaca tgatgggaaa aagagaaaag aaacaagggg

     9001 aatttggaaa ggccaagggc agccgcgcca tctggtatat gtggctaggg gctagatttc

     9061 tagagttcga agcccttgga ttcttgaacg aggatcactg gatggggaga gagaactcag

     9121 gaggtggtgt tgaagggctg ggattacaaa gactcggata tgtcctagaa gagatgagtc

     9181 gcataccagg aggaaggatg tatgcagatg acactgctgg ctgggacacc cgcatcagca

     9241 ggtttgatct ggagaatgaa gctctaatca ccaaccaaat ggagaaaggg cacagggcct

     9301 tggcattggc cataatcaag tacacatacc aaaacaaagt ggtaaaggtc cttagaccag

     9361 ctgaaaaagg gaagacagtt atggacatta tttcgagaca agaccaaagg gggagcggac

     9421 aagttgtcac ttacgctctt aacacattta ccaacctagt ggtgcaactc attcggaata

     9481 tggaggctga ggaagttcta gagatgcaag acttgtggct gctgcggagg tcagagaaag

     9541 tgaccaactg gttgcagagc aacggatggg ataggctcaa acgaatggca gtcagtggag

     9601 atgattgcgt tgtgaagcca attgatgata ggtttgcaca tgccctcagg ttcttgaatg

     9661 atatgggaaa agttaggaag gacacacaag agtggaaacc ctcaactgga tgggacaact

     9721 gggaagaagt tccgttttgc tcccaccact tcaacaagct ccatctcaag gacgggaggt

     9781 ccattgtggt tccctgccgc caccaagatg aactgattgg ccgggcccgc gtctctccag

     9841 gggcgggatg gagcatccgg gagactgctt gcctagcaaa atcatatgcg caaatgtggc

     9901 agctccttta tttccacaga agggacctcc gactgatggc caatgccatt tgttcatctg

     9961 tgccagttga ctgggttcca actgggagaa ctacctggtc aatccatgga aagggagaat

    10021 ggatgaccac tgaagacatg cttgtggtgt ggaacagagt gtggattgag gagaacgacc

    10081 acatggaaga caagacccca gttacgaaat ggacagacat tccctatttg ggaaaaaggg

    10141 aagacttgtg gtgtggatct ctcatagggc acagaccgcg caccacctgg gctgagaaca

    10201 ttaaaaacac agtcaacatg gtgcgcagga tcataggtga tgaagaaaag tacatggact

    10261 acctatccac ccaagttcgc tacttgggtg aagaagggtc tacacctgga gtgctgtaag

    10321 caccaatctt agtgttgtca ggcctgctag tcagccacag cttggggaaa gctgtgcagc

    10381 ctgtgacccc cccaggagaa gctgggaaac caagcctata gtcaggccga gaacgccatg

    10441 gcacggaaga agccatgctg cctgtgagcc cctcagagga cactgagtca aaaaacccca

    10501 cgcgcttgga ggcgcaggat gggaaaagaa ggtggcgacc ttccccaccc ttcaatctgg

    10561 ggcctgaact ggagatcagc tgtggatctc cagaagaggg actagtggtt agaggag

1
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Algumas dezenas de milhares também 
foram para a Ásia, em especial a China, 
e para a África, principalmente Angola.

Esse cenário preocupa as autoridades 
da saúde por várias razões. Em primeiro 
lugar, porque algumas regiões que rece-
beram os viajantes abrigam uma elevada 
concentração de pessoas. “Mais de 60% 
da população da Argentina, da Itália e 
dos Estados Unidos vive em regiões fa-
voráveis à transmissão sazonal do vírus”, 
escreveram os pesquisadores. No Méxi-
co, na Colômbia e também nos Estados 
Unidos entre 23 milhões e 30 milhões 
de habitantes estariam ainda em áreas 
com risco de transmissão contínua, nas 
quais insetos podem espalhar o vírus 
durante o ano todo.

O segundo motivo de inquietação é 
que o zika parece ter adquirido a ca-
pacidade de infectar mais facilmente 
o organismo humano no longo e lento 
caminho que percorreu na Ásia, des-
de que deixou as florestas de Uganda 
por volta de 1945, até chegar à Polinésia 
Francesa em 2013, de onde alcançou o 
Brasil. Nessa travessia, mapeada recen-
temente pelo biomédico Caio de Melo 
Freire, da Universidade Federal de São 
Carlos (UFSCar), e colegas da USP e do 
Instituto Pasteur no Senegal, o vírus se 
humanizou: alguns de seus genes hoje 
contêm receitas para fazer proteínas 
mais compatíveis com o organismo hu-

mano, o que facilita a infecção (ver Pes-
quisa FAPESP nº 239). “Isso pode ter 
ocorrido porque ao longo dessa viagem 
o vírus circulou entre poucos vetores, 
provavelmente o ser humano e o inseto”, 
explica o biólogo Atila Iamarino, coautor 
do estudo. Membro da equipe da USP, 
Iamarino também faz divulgação cien-
tífica e, com a zoóloga Sônia Carvalho 
Lopes, coordenou a produção de um 
material disponível no site Wikiversi-
dade com orientações para professores 
do ensino básico e médio auxiliarem os 
alunos a desmentir boatos sobre o zika 
disseminados pela internet.

Enquanto o vírus avança, pesquisa-
dores de todo o Brasil seguem com seus 
estudos para tentar entender o que o zika 
causa no organismo humano e como po-
deria provocar os casos de microcefalia a 
ele atribuídos. De 22 de outubro de 2015 
a 30 de janeiro deste ano, o Ministério da 
Saúde registrou o nascimento de 4.783 
bebês com suspeita de ter microcefalia 
(antes da epidemia de zika a notificação 
não era obrigatória). 

Dos 1.113 casos já analisados, 404 fo-
ram confirmados. Esses bebês têm de 
fato o cérebro pequeno demais para a 
idade e, além dos sintomas clínicos, apre-
sentam sinais de lesão cerebral compa-
tíveis com os de uma infecção adquirida 
durante a gestação (congênita). Até ago-
ra, porém, só se conseguiu comprovar a 

infecção por zika em 17 dos 404 casos de 
microcefalia – os outros 387 dependem 
da realização de testes imunológicos, 
ainda não disponíveis, para descartar 
de vez essa associação.

SínDRomE congênItA
Alguns grupos tentam caracterizar me-
lhor os problemas apresentados por be-
bês filhos de mães possivelmente infec-
tadas pelo vírus. Sob a coordenação da 
médica e geneticista Lavinia Schüler-
-Faccini, da Universidade Federal do Rio 
Grande do Sul, especialistas em anoma-
lias congênitas de diferentes instituições 
brasileiras realizaram exames clínicos, 
genéticos e de imagem em 35 crianças 
com microcefalia relacionada ao zika 
nascidas em oito estados brasileiros, en-
tre eles São Paulo. “Os exames permiti-
ram excluir doenças genéticas ou infec-
ção por outros agentes sabidamente cau-
sadores de microcefalia”, conta Lavinia.

Dessa análise, começou a emergir um 
padrão de alterações típico de infecções 
causadas por vírus durante a gestação. 
Embora não houvesse comprovação de 
que as mães tenham sido infectadas pe-
lo vírus, 74% delas apresentaram sinais 
compatíveis com a febre zika durante a 
gravidez, como manchas vermelhas que 
coçam, febre baixa e dor nas articulações 
– a maior parte no primeiro trimestre 
da gestação, quando o feto se encontra 
em fase acelerada de desenvolvimento. 
Dos 35 bebês examinados, 25 (71% do 
total) tinham microcefalia grave, com o 
perímetro do crânio inferior a 31 centí-
metros no nascimento. 

Os 27 bebês que passaram por exa-
mes de imagem apresentavam altera-
ções neurológicas. A mais comum eram 
as calcificações, pequenos nódulos que 
funcionam como uma espécie de cica-
triz no tecido cerebral. Uma em cada 
três crianças apresentava lisencefalia, 
ausência das dobras características do 
cérebro sadio, ou paquigiria, dobras mais 
alargadas. Mais graves, essas alterações 
sugerem que a infecção ocorreu em uma 
fase precoce do desenvolvimento. 

 Quatro bebês desenvolveram um pro-
blema articular grave, a artrogripose. Es-

casos de microcefalia associados ao 
zika apresentam padrão que favorece 
hipótese de síndrome congênita
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        1 agtatcaaca ggttttattt tggatttgga aacgagagtt tctggtcatg aaaaacccaa

       61 aaaagaaatc cggaggattc cggattgtca atatgctaaa acgcggagta gcccgtgtga

      121 gcccctttgg gggcttgaag aggctgccag ccggacttct gctgggtcat gggcccatca

      181 ggatggtctt ggcgattcta gcctttttga gattcacggc aatcaagcca tcactgggtc

      241 tcatcaatag atggggttca gtggggaaaa aagaggctat ggaaataata aagaagttca

      301 agaaagatct ggctgccatg ctgagaataa tcaatgctag gaaggagaag aagagacgag

      361 gcgcagatac tagtgtcgga attgttggcc tcctgctgac cacagctatg gcagcggagg

      421 tcactagacg tgggagtgca tactatatgt acttggacag aaacgacgct ggggaggcca

      481 tatcttttcc aaccacattg gggatgaata agtgttatat acagatcatg gatcttggac

      541 acatgtgtga tgccaccatg agctatgaat gccctatgct ggatgagggg gtggaaccag

      601 atgacgtcga ttgttggtgc aacacgacgt caacttgggt tgtgtacgga acctgccatc

      661 acaaaaaagg tgaagcacgg agatctagaa gagctgtgac gctcccctcc cattccacta

      721 ggaagctgca aacgcggtcg caaacctggt tggaatcaag agaatacaca aagcacttga

      781 ttagagtcga aaattggata ttcaggaacc ctggcttcgc gttagcagca gctgccatcg

      841 cttggctttt gggaagctca acgagccaaa aagtcatata cttggtcatg atactgctga

      901 ttgccccggc atacagcatc aggtgcatag gagtcagcaa tagggacttt gtggaaggta

      961 tgtcaggtgg gacttgggtt gatgttgtct tggaacatgg aggttgtgtc accgtaatgg

     1021 cacaggacaa accgactgtc gacatagagc tggttacaac aacagtcagc aacatggcgg

     1081 aggtaagatc ctactgctat gaggcatcaa tatcggacat ggcttcggac agccgctgcc

     1141 caacacaagg tgaagcctac cttgacaagc aatcagacac tcaatatgtc tgcaaaagaa

     1201 cgttagtgga cagaggctgg ggaaatggat gtggactttt tggcaaaggg agcctggtga

     1261 catgcgctaa gtttgcatgc tccaagaaaa tgaccgggaa gagcatccag ccagagaatc

     1321 tggagtaccg gataatgctg tcagttcatg gctcccagca cagtgggatg atcgttaatg

     1381 acacaggaca tgaaactgat gagaatagag cgaaggttga gataacgccc aattcaccaa

     1441 gagccgaagc caccctgggg ggttttggaa gcctaggact tgattgtgaa ccgaggacag

     1501 gccttgactt ttcagatttg tattacttga ctatgaataa caagcactgg ttggttcaca

     1561 aggagtggtt ccacgacatt ccattacctt ggcacgctgg ggcagacacc ggaactccac

     1621 actggaacaa caaagaagca ctggtagagt tcaaggacgc acatgccaaa aggcaaactg

     1681 tcgtggttct agggagtcaa gaaggagcag ttcacacggc ccttgctgga gctctggagg

     1741 ctgagatgga tggtgcaaag ggaaggctgt cctctggcca cttgaaatgt cgcctgaaaa

     1801 tggataaact tagattgaag ggcgtgtcat actccttgtg taccgcagcg ttcacattca

     1861 ccaagatccc ggctgaaaca ctgcacggga cagtcacagt ggaggtacag tacgcaggga

     1921 cagatggacc ttgcaaggtt ccagctcaga tggcggtgga catgcaaact ctgaccccag

     1981 ttgggaggtt gataaccgct aaccccgtaa tcactgaaag cactgagaac tctaagatga

     2041 tgctggaact tgatccacca tttggggact cttacattgt cataggagtc ggggagaaga

     2101 agatcaccca ccactggcac aggagtggca gcaccattgg aaaagcattt gaagccactg

     2161 tgagaggtgc caagagaatg gcagtcttgg gagacacagc ctgggacttt ggatcagttg

     2221 gaggcgctct caactcattg ggcaagggca tccatcaaat ttttggagca gctttcaaat

     2281 cattgtttgg aggaatgtcc tggttctcac aaattctcat tggaacgttg ctgatgtggt

     2341 tgggtctgaa cacaaagaat ggatctattt cccttatgtg cttggcctta gggggagtgt

     2401 tgatcttctt atccacagct gtctctgctg atgtggggtg ctcggtggac ttctcaaaga

     2461 aggagacgag atgcggtaca ggggtgttcg tctataacga cgttgaagcc tggagggaca

     2521 ggtacaagta ccatcctgac tccccccgta gattggcagc agcagtcaag caagcctggg

     2581 aagatggtat ctgtgggatc tcctctgttt caagaatgga aaacatcatg tggagatcag

     2641 tagaagggga gctcaacgca atcctggaag agaatggagt tcaactgacg gtcgttgtgg

     2701 gatctgtaaa aaaccccatg tggagaggtc cacagagatt gcccgtgcct gtgaacgagc

     2761 tgccccacgg ctggaaggct tgggggaaat cgtacttcgt cagagcagca aagacaaata

     2821 acagctttgt cgtggatggt gacacactga aggaatgccc actcaaacat agagcatgga

     2881 acagctttct tgtggaggat catgggttcg gggtatttca cactagtgtc tggctcaagg

     2941 ttagagaaga ttattcatta gagtgtgatc cagccgttat tggaacagct gttaagggaa

     3001 aggaggctgt acacagtgat ctaggctact ggattgagag tgagaagaat gacacatgga

     3061 ggctgaagag ggcccatctg atcgagatga aaacatgtga atggccaaag tcccacacat

     3121 tgtggacaga tggaatagaa gagagtgatc tgatcatacc caagtcttta gctgggccac

     3181 tcagccatca caataccaga gagggctaca ggacccaaat gaaagggcca tggcacagtg

     3241 aagagcttga aattcggttt gaggaatgcc caggcactaa ggtccacgtg gaggaaacat

     3301 gtggaacaag aggaccatct ctgagatcaa ccactgcaag cggaagggtg atcgaggaat

     3361 ggtgctgcag ggagtgcaca atgcccccac tgtcgttccg ggctaaagat ggctgttggt

     3421 atggaatgga gataaggccc aggaaagaac cagaaagtaa cttagtaagg tcaatggtga

     3481 ctgcaggatc aactgatcac atggatcact tctcccttgg agtgcttgtg attctgctca

     3541 tggtgcagga agggctgaag aagagaatga ccacaaagat catcataagc acatcgatgg

     3601 cagtgctggt agctatgatc ctgggaggat tttcaatgag tgacctggct aagcttgcaa

     3661 ttttgatggg tgccaccttc gcggaaatga acactggagg agatgtagct catctggcgc

     3721 tgatagcggc attcaaagtc agaccagcgt tgctggtatc tttcatcttc agagctaatt

     3781 ggacaccccg tgaaagcatg ctgctggcct tggcctcgtg tcttttgcaa actgcgatct

     3841 ccgccttgga aggcgacctg atggttctca tcaatggttt tgctttggcc tggttggcaa

     3901 tacgagcgat ggttgttcca cgcactgata acatcacctt ggcaatcctg gctgctctga

     3961 caccactggc ccggggcaca ctgcttgtgg cgtggagagc aggccttgct acttgcgggg

     4021 ggtttatgct cctctctctg aagggaaaag gcagtgtgaa gaagaactta ccatttgtca

     4081 tggccctggg actaaccgct gtgaggctgg tcgaccccat caacgtggtg ggactgctgt

     4141 tgctcacaag gagtgggaag cggagctggc cccctagcga agtactcaca gctgttggcc

     4201 tgatatgcgc attggctgga gggttcgcca aggcagatat agagatggct gggcccatgg

     4261 ccgcggtcgg tctgctaatt gtcagttacg tggtctcagg aaagagtgtg gacatgtaca

     4321 ttgaaagagc aggtgacatc acatgggaaa aagatgcgga agtcactgga aacagtcccc

     4381 ggctcgatgt ggcgctagat gagagtggtg atttctccct ggtggaggat gacggtcccc

     4441 ccatgagaga gatcatactc aaggtggtcc tgatgaccat ctgtggcatg aacccaatag

     4501 ccataccctt tgcagctgga gcgtggtacg tatacgtgaa gactggaaaa aggagtggtg

     4561 ctctatggga tgtgcctgct cccaaggaag taaaaaaggg ggagaccaca gatggagtgt

     4621 acagagtaat gactcgtaga ctgctaggtt caacacaagt tggagtggga gttatgcaag

     4681 agggggtctt tcacactatg tggcacgtca caaaaggatc cgcgctgaga agcggtgaag

     4741 ggagacttga tccatactgg ggagatgtca agcaggatct ggtgtcatac tgtggtccat

     4801 ggaagctaga tgccgcctgg gacgggcaca gcgaggtgca gctcttggcc gtgccccccg

     4861 gagagagagc gaggaacatc cagactctgc ccggaatatt taagacaaag gatggggaca

     4921 ttggagcggt tgcgctggat tacccagcag gaacttcagg atctccaatc ctagacaagt

     4981 gtgggagagt gataggactt tatggcaatg gggtcgtgat caaaaatggg agttatgtta

     5041 gtgccatcac ccaagggagg agggaggaag agactcctgt tgagtgcttc gagccttcga

     5101 tgctgaagaa gaagcagcta actgtcttag acttgcatcc tggagctggg aaaaccagga

     5161 gagttcttcc tgaaatagtc cgtgaagcca taaaaacaag actccgtact gtgatcttag

     5221 ctccaaccag ggttgtcgct gctgaaatgg aggaagccct tagagggctt ccagtgcgtt

     5281 atatgacaac agcagtcaat gtcacccact ctggaacaga aatcgtcgac ttaatgtgcc

     5341 atgccacctt cacttcacgt ctactacagc caatcagagt ccccaactat aatctgtata

     5401 ttatggatga ggcccacttc acagatccct caagtatagc agcaagagga tacatttcaa

     5461 caagggttga gatgggcgag gcggctgcca tcttcatgac cgccacgcca ccaggaaccc

     5521 gtgacgcatt tccggactcc aactcaccaa ttatggacac cgaagtggaa gtcccagaga

     5581 gagcctggag ctcaggcttt gattgggtga cggatcattc tggaaaaaca gtttggtttg

     5641 ttccaagcgt gaggaacggc aatgagatcg cagcttgtct gacaaaggct ggaaaacggg

     5701 tcatacagct cagcagaaag acttttgaga cagagttcca gaaaacaaaa catcaagagt

     5761 gggactttgt cgtgacaact gacatttcag agatgggcgc caactttaaa gctgaccgtg

     5821 tcatagattc caggagatgc ctaaagccgg tcatacttga tggcgagaga gtcattctgg

     5881 ctggacccat gcctgtcaca catgccagcg ctgcccagag gagggggcgc ataggcagga

     5941 atcccaacaa acctggagat gagtatctgt atggaggtgg gtgcgcagag actgacgaag

     6001 accatgcaca ctggcttgaa gcaagaatgc tccttgacaa tatttacctc caagatggcc

     6061 tcatagcctc gctctatcga cctgaggccg acaaagtagc agccattgag ggagagttca

     6121 agcttaggac ggagcaaagg aagacctttg tggaactcat gaaaagagga gatcttcctg

     6181 tttggctggc ctatcaggtt gcatctgccg gaataaccta cacagataga agatggtgct

     6241 ttgatggcac gaccaacaac accataatgg aagacagtgt gccggcagag gtgtggacca

     6301 gacacggaga gaaaagagtg ctcaaaccga ggtggatgga cgccagagtt tgttcagatc

     6361 atgcggccct gaagtcattc aaggagtttg ccgctgggaa aagaggagcg gcttttggag

     6421 tgatggaagc cctgggaaca ctgccaggac acatgacaga gagattccag gaagccattg

     6481 acaacctcgc tgtgctcatg cgggcagaga ctggaagcag gccttacaaa gccgcggcgg

     6541 cccaattgcc ggagacccta gagaccatta tgcttttggg gttgctggga acagtctcgc

     6601 tgggaatctt tttcgtcttg atgaggaaca agggcatagg gaagatgggc tttggaatgg

     6661 tgactcttgg ggccagcgca tggctcatgt ggctctcgga aattgagcca gccagaattg

     6721 catgtgtcct cattgttgtg ttcctattgc tggtggtgct catacctgag ccagaaaagc

     6781 aaagatctcc ccaggacaac caaatggcaa tcatcatcat ggtagcagta ggtcttctgg

     6841 gcttgattac cgccaatgaa ctcggatggt tggagagaac aaagagtgac ctaagccatc

     6901 taatgggaag gagagaggag ggggcaacca taggattctc aatggacatt gacctgcggc

     6961 cagcctcagc ttgggccatc tatgctgcct tgacaacttt cattacccca gccgtccaac

     7021 atgcagtgac cacttcatac aacaactact ccttaatggc gatggccacg caagctggag

     7081 tgttgtttgg tatgggcaaa gggatgccat tctacgcatg ggactttgga gtcccgctgc

     7141 taatgatagg ttgctactca caattaacac ccctgaccct aatagtggcc atcattttgc

     7201 tcgtggcgca ctacatgtac ttgatcccag ggctgcaggc agcagctgcg cgtgctgccc

     7261 agaagagaac ggcagctggc atcatgaaga accctgttgt ggatggaata gtggtgactg

     7321 acattgacac aatgacaatt gacccccaag tggagaaaaa gatgggacag gtgctactca

     7381 tagcagtagc cgtctccagc gccatactgt cgcggaccgc ctgggggtgg ggggaggctg

     7441 gggccctgat cacagcggca acttccactt tgtgggaagg ctctccgaac aagtactgga

     7501 actcctctac agccacttca ctgtgtaaca tttttagggg aagttacttg gctggagctt

     7561 ctctaatcta cacagtaaca agaaacgctg gcttggtcaa gagacgtggg ggtggaacag

     7621 gagagaccct gggagagaaa tggaaggccc gcttgaacca gatgtcggcc ctggagttct

     7681 actcctacaa aaagtcaggc atcaccgagg tgtgcagaga agaggcccgc cgcgccctca

     7741 aggacggtgt ggcaacggga ggccatgctg tgtcccgagg aagtgcaaag ctgagatggt

     7801 tggtggagcg gggatacctg cagccctatg gaaaggtcat tgatcttgga tgtggcagag

     7861 ggggctggag ttactacgcc gccaccatcc gcaaagttca agaagtgaaa ggatacacaa

     7921 aaggaggccc tggtcatgaa gaacccatgt tggtgcaaag ctatgggtgg aacatagtcc

     7981 gtcttaagag tggggtggac gtctttcata tggcggctga gccgtgtgac acgttgctgt

     8041 gtgacatagg tgagtcatca tctagtcctg aagtggaaga agcacggacg ctcagagtcc

     8101 tctccatggt gggggattgg cttgaaaaaa gaccaggagc cttttgtata aaagtgttgt

     8161 gcccatacac cagcactatg atggaaaccc tggagcgact gcagcgtagg tatgggggag

     8221 gactggtcag agtgccactc tcccgcaact ctacacatga gatgtactgg gtctctggag

     8281 cgaaaagcaa caccataaaa agtgtgtcca ccacgagcca gctcctcttg gggcgcatgg

     8341 acgggcccag gaggccagtg aaatatgagg aggatgtgaa tctcggctct ggcacgcggg

     8401 ctgtggtaag ctgcgctgaa gctcccaaca tgaagatcat tggtaaccgc attgaaagga

     8461 tccgcagtga gcacgcggaa acgtggttct ttgacgagaa ccacccatat aggacatggg

     8521 cttaccatgg aagctatgag gcccccacac aagggtcagc gtcctctcta ataaacgggg

     8581 ttgtcaggct cctgtcaaaa ccctgggatg tggtgactgg agtcacagga atagccatga

     8641 ccgacaccac accgtatggt cagcaaagag ttttcaagga aaaagtggac actagggtgc

     8701 cagaccccca agaaggcact cgtcaggtta tgagcatggt ctcttcctgg ttgtggaaag

     8761 agctaggcaa acacaaacgg ccacgagtct gtaccaaaga agagttcatc aacaaggttc

     8821 gtagcaatgc agcattaggg gcaatatttg aagaggaaaa agagtggaag actgcagtgg

     8881 aagctgtgaa cgatccaagg ttctgggctc tagtggacaa ggaaagagag caccacctga

     8941 gaggagagtg ccagagttgt gtgtacaaca tgatgggaaa aagagaaaag aaacaagggg

     9001 aatttggaaa ggccaagggc agccgcgcca tctggtatat gtggctaggg gctagatttc

     9061 tagagttcga agcccttgga ttcttgaacg aggatcactg gatggggaga gagaactcag

     9121 gaggtggtgt tgaagggctg ggattacaaa gactcggata tgtcctagaa gagatgagtc

     9181 gcataccagg aggaaggatg tatgcagatg acactgctgg ctgggacacc cgcatcagca

     9241 ggtttgatct ggagaatgaa gctctaatca ccaaccaaat ggagaaaggg cacagggcct

     9301 tggcattggc cataatcaag tacacatacc aaaacaaagt ggtaaaggtc cttagaccag

     9361 ctgaaaaagg gaagacagtt atggacatta tttcgagaca agaccaaagg gggagcggac

     9421 aagttgtcac ttacgctctt aacacattta ccaacctagt ggtgcaactc attcggaata

     9481 tggaggctga ggaagttcta gagatgcaag acttgtggct gctgcggagg tcagagaaag

     9541 tgaccaactg gttgcagagc aacggatggg ataggctcaa acgaatggca gtcagtggag

     9601 atgattgcgt tgtgaagcca attgatgata ggtttgcaca tgccctcagg ttcttgaatg

     9661 atatgggaaa agttaggaag gacacacaag agtggaaacc ctcaactgga tgggacaact

     9721 gggaagaagt tccgttttgc tcccaccact tcaacaagct ccatctcaag gacgggaggt

     9781 ccattgtggt tccctgccgc caccaagatg aactgattgg ccgggcccgc gtctctccag

     9841 gggcgggatg gagcatccgg gagactgctt gcctagcaaa atcatatgcg caaatgtggc

     9901 agctccttta tttccacaga agggacctcc gactgatggc caatgccatt tgttcatctg

     9961 tgccagttga ctgggttcca actgggagaa ctacctggtc aatccatgga aagggagaat

    10021 ggatgaccac tgaagacatg cttgtggtgt ggaacagagt gtggattgag gagaacgacc

    10081 acatggaaga caagacccca gttacgaaat ggacagacat tccctatttg ggaaaaaggg

    10141 aagacttgtg gtgtggatct ctcatagggc acagaccgcg caccacctgg gctgagaaca

    10201 ttaaaaacac agtcaacatg gtgcgcagga tcataggtga tgaagaaaag tacatggact

    10261 acctatccac ccaagttcgc tacttgggtg aagaagggtc tacacctgga gtgctgtaag

    10321 caccaatctt agtgttgtca ggcctgctag tcagccacag cttggggaaa gctgtgcagc

    10381 ctgtgacccc cccaggagaa gctgggaaac caagcctata gtcaggccga gaacgccatg

    10441 gcacggaaga agccatgctg cctgtgagcc cctcagagga cactgagtca aaaaacccca

    10501 cgcgcttgga ggcgcaggat gggaaaagaa ggtggcgacc ttccccaccc ttcaatctgg

    10561 ggcctgaact ggagatcagc tgtggatctc cagaagaggg actagtggtt agaggag
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Colônias de bactérias 
do gênero Bacillus  
e Microbacterium  
(no alto): testes para 
avaliar se eliminam  
o vírus zika

O
R
IG
IN
      

        1 agtatcaaca ggttttattt tggatttgga aacgagagtt tctggtcatg aaaaacccaa

       61 aaaagaaatc cggaggattc cggattgtca atatgctaaa acgcggagta gcccgtgtga

      121 gcccctttgg gggcttgaag aggctgccag ccggacttct gctgggtcat gggcccatca

      181 ggatggtctt ggcgattcta gcctttttga gattcacggc aatcaagcca tcactgggtc

      241 tcatcaatag atggggttca gtggggaaaa aagaggctat ggaaataata aagaagttca

      301 agaaagatct ggctgccatg ctgagaataa tcaatgctag gaaggagaag aagagacgag

      361 gcgcagatac tagtgtcgga attgttggcc tcctgctgac cacagctatg gcagcggagg

      421 tcactagacg tgggagtgca tactatatgt acttggacag aaacgacgct ggggaggcca

      481 tatcttttcc aaccacattg gggatgaata agtgttatat acagatcatg gatcttggac

      541 acatgtgtga tgccaccatg agctatgaat gccctatgct ggatgagggg gtggaaccag

      601 atgacgtcga ttgttggtgc aacacgacgt caacttgggt tgtgtacgga acctgccatc

      661 acaaaaaagg tgaagcacgg agatctagaa gagctgtgac gctcccctcc cattccacta

      721 ggaagctgca aacgcggtcg caaacctggt tggaatcaag agaatacaca aagcacttga

      781 ttagagtcga aaattggata ttcaggaacc ctggcttcgc gttagcagca gctgccatcg

      841 cttggctttt gggaagctca acgagccaaa aagtcatata cttggtcatg atactgctga

      901 ttgccccggc atacagcatc aggtgcatag gagtcagcaa tagggacttt gtggaaggta

      961 tgtcaggtgg gacttgggtt gatgttgtct tggaacatgg aggttgtgtc accgtaatgg

     1021 cacaggacaa accgactgtc gacatagagc tggttacaac aacagtcagc aacatggcgg

     1081 aggtaagatc ctactgctat gaggcatcaa tatcggacat ggcttcggac agccgctgcc

     1141 caacacaagg tgaagcctac cttgacaagc aatcagacac tcaatatgtc tgcaaaagaa

     1201 cgttagtgga cagaggctgg ggaaatggat gtggactttt tggcaaaggg agcctggtga

     1261 catgcgctaa gtttgcatgc tccaagaaaa tgaccgggaa gagcatccag ccagagaatc

     1321 tggagtaccg gataatgctg tcagttcatg gctcccagca cagtgggatg atcgttaatg

     1381 acacaggaca tgaaactgat gagaatagag cgaaggttga gataacgccc aattcaccaa

     1441 gagccgaagc caccctgggg ggttttggaa gcctaggact tgattgtgaa ccgaggacag

     1501 gccttgactt ttcagatttg tattacttga ctatgaataa caagcactgg ttggttcaca

     1561 aggagtggtt ccacgacatt ccattacctt ggcacgctgg ggcagacacc ggaactccac

     1621 actggaacaa caaagaagca ctggtagagt tcaaggacgc acatgccaaa aggcaaactg

     1681 tcgtggttct agggagtcaa gaaggagcag ttcacacggc ccttgctgga gctctggagg

     1741 ctgagatgga tggtgcaaag ggaaggctgt cctctggcca cttgaaatgt cgcctgaaaa

     1801 tggataaact tagattgaag ggcgtgtcat actccttgtg taccgcagcg ttcacattca

     1861 ccaagatccc ggctgaaaca ctgcacggga cagtcacagt ggaggtacag tacgcaggga

     1921 cagatggacc ttgcaaggtt ccagctcaga tggcggtgga catgcaaact ctgaccccag

     1981 ttgggaggtt gataaccgct aaccccgtaa tcactgaaag cactgagaac tctaagatga

     2041 tgctggaact tgatccacca tttggggact cttacattgt cataggagtc ggggagaaga

     2101 agatcaccca ccactggcac aggagtggca gcaccattgg aaaagcattt gaagccactg

     2161 tgagaggtgc caagagaatg gcagtcttgg gagacacagc ctgggacttt ggatcagttg

     2221 gaggcgctct caactcattg ggcaagggca tccatcaaat ttttggagca gctttcaaat

     2281 cattgtttgg aggaatgtcc tggttctcac aaattctcat tggaacgttg ctgatgtggt

     2341 tgggtctgaa cacaaagaat ggatctattt cccttatgtg cttggcctta gggggagtgt

     2401 tgatcttctt atccacagct gtctctgctg atgtggggtg ctcggtggac ttctcaaaga

     2461 aggagacgag atgcggtaca ggggtgttcg tctataacga cgttgaagcc tggagggaca

     2521 ggtacaagta ccatcctgac tccccccgta gattggcagc agcagtcaag caagcctggg

     2581 aagatggtat ctgtgggatc tcctctgttt caagaatgga aaacatcatg tggagatcag

     2641 tagaagggga gctcaacgca atcctggaag agaatggagt tcaactgacg gtcgttgtgg

     2701 gatctgtaaa aaaccccatg tggagaggtc cacagagatt gcccgtgcct gtgaacgagc

     2761 tgccccacgg ctggaaggct tgggggaaat cgtacttcgt cagagcagca aagacaaata

     2821 acagctttgt cgtggatggt gacacactga aggaatgccc actcaaacat agagcatgga

     2881 acagctttct tgtggaggat catgggttcg gggtatttca cactagtgtc tggctcaagg

     2941 ttagagaaga ttattcatta gagtgtgatc cagccgttat tggaacagct gttaagggaa

     3001 aggaggctgt acacagtgat ctaggctact ggattgagag tgagaagaat gacacatgga

     3061 ggctgaagag ggcccatctg atcgagatga aaacatgtga atggccaaag tcccacacat

     3121 tgtggacaga tggaatagaa gagagtgatc tgatcatacc caagtcttta gctgggccac

     3181 tcagccatca caataccaga gagggctaca ggacccaaat gaaagggcca tggcacagtg

     3241 aagagcttga aattcggttt gaggaatgcc caggcactaa ggtccacgtg gaggaaacat

     3301 gtggaacaag aggaccatct ctgagatcaa ccactgcaag cggaagggtg atcgaggaat

     3361 ggtgctgcag ggagtgcaca atgcccccac tgtcgttccg ggctaaagat ggctgttggt

     3421 atggaatgga gataaggccc aggaaagaac cagaaagtaa cttagtaagg tcaatggtga

     3481 ctgcaggatc aactgatcac atggatcact tctcccttgg agtgcttgtg attctgctca

     3541 tggtgcagga agggctgaag aagagaatga ccacaaagat catcataagc acatcgatgg

     3601 cagtgctggt agctatgatc ctgggaggat tttcaatgag tgacctggct aagcttgcaa

     3661 ttttgatggg tgccaccttc gcggaaatga acactggagg agatgtagct catctggcgc

     3721 tgatagcggc attcaaagtc agaccagcgt tgctggtatc tttcatcttc agagctaatt

     3781 ggacaccccg tgaaagcatg ctgctggcct tggcctcgtg tcttttgcaa actgcgatct

     3841 ccgccttgga aggcgacctg atggttctca tcaatggttt tgctttggcc tggttggcaa

     3901 tacgagcgat ggttgttcca cgcactgata acatcacctt ggcaatcctg gctgctctga

     3961 caccactggc ccggggcaca ctgcttgtgg cgtggagagc aggccttgct acttgcgggg

     4021 ggtttatgct cctctctctg aagggaaaag gcagtgtgaa gaagaactta ccatttgtca

     4081 tggccctggg actaaccgct gtgaggctgg tcgaccccat caacgtggtg ggactgctgt

     4141 tgctcacaag gagtgggaag cggagctggc cccctagcga agtactcaca gctgttggcc

     4201 tgatatgcgc attggctgga gggttcgcca aggcagatat agagatggct gggcccatgg

     4261 ccgcggtcgg tctgctaatt gtcagttacg tggtctcagg aaagagtgtg gacatgtaca

     4321 ttgaaagagc aggtgacatc acatgggaaa aagatgcgga agtcactgga aacagtcccc

     4381 ggctcgatgt ggcgctagat gagagtggtg atttctccct ggtggaggat gacggtcccc

     4441 ccatgagaga gatcatactc aaggtggtcc tgatgaccat ctgtggcatg aacccaatag

     4501 ccataccctt tgcagctgga gcgtggtacg tatacgtgaa gactggaaaa aggagtggtg

     4561 ctctatggga tgtgcctgct cccaaggaag taaaaaaggg ggagaccaca gatggagtgt

     4621 acagagtaat gactcgtaga ctgctaggtt caacacaagt tggagtggga gttatgcaag

     4681 agggggtctt tcacactatg tggcacgtca caaaaggatc cgcgctgaga agcggtgaag

     4741 ggagacttga tccatactgg ggagatgtca agcaggatct ggtgtcatac tgtggtccat

     4801 ggaagctaga tgccgcctgg gacgggcaca gcgaggtgca gctcttggcc gtgccccccg

     4861 gagagagagc gaggaacatc cagactctgc ccggaatatt taagacaaag gatggggaca

     4921 ttggagcggt tgcgctggat tacccagcag gaacttcagg atctccaatc ctagacaagt

     4981 gtgggagagt gataggactt tatggcaatg gggtcgtgat caaaaatggg agttatgtta

     5041 gtgccatcac ccaagggagg agggaggaag agactcctgt tgagtgcttc gagccttcga

     5101 tgctgaagaa gaagcagcta actgtcttag acttgcatcc tggagctggg aaaaccagga

     5161 gagttcttcc tgaaatagtc cgtgaagcca taaaaacaag actccgtact gtgatcttag

     5221 ctccaaccag ggttgtcgct gctgaaatgg aggaagccct tagagggctt ccagtgcgtt

     5281 atatgacaac agcagtcaat gtcacccact ctggaacaga aatcgtcgac ttaatgtgcc

     5341 atgccacctt cacttcacgt ctactacagc caatcagagt ccccaactat aatctgtata

     5401 ttatggatga ggcccacttc acagatccct caagtatagc agcaagagga tacatttcaa

     5461 caagggttga gatgggcgag gcggctgcca tcttcatgac cgccacgcca ccaggaaccc

     5521 gtgacgcatt tccggactcc aactcaccaa ttatggacac cgaagtggaa gtcccagaga

     5581 gagcctggag ctcaggcttt gattgggtga cggatcattc tggaaaaaca gtttggtttg

     5641 ttccaagcgt gaggaacggc aatgagatcg cagcttgtct gacaaaggct ggaaaacggg

     5701 tcatacagct cagcagaaag acttttgaga cagagttcca gaaaacaaaa catcaagagt

     5761 gggactttgt cgtgacaact gacatttcag agatgggcgc caactttaaa gctgaccgtg

     5821 tcatagattc caggagatgc ctaaagccgg tcatacttga tggcgagaga gtcattctgg

     5881 ctggacccat gcctgtcaca catgccagcg ctgcccagag gagggggcgc ataggcagga

     5941 atcccaacaa acctggagat gagtatctgt atggaggtgg gtgcgcagag actgacgaag

     6001 accatgcaca ctggcttgaa gcaagaatgc tccttgacaa tatttacctc caagatggcc

     6061 tcatagcctc gctctatcga cctgaggccg acaaagtagc agccattgag ggagagttca

     6121 agcttaggac ggagcaaagg aagacctttg tggaactcat gaaaagagga gatcttcctg

     6181 tttggctggc ctatcaggtt gcatctgccg gaataaccta cacagataga agatggtgct

     6241 ttgatggcac gaccaacaac accataatgg aagacagtgt gccggcagag gtgtggacca

     6301 gacacggaga gaaaagagtg ctcaaaccga ggtggatgga cgccagagtt tgttcagatc

     6361 atgcggccct gaagtcattc aaggagtttg ccgctgggaa aagaggagcg gcttttggag

     6421 tgatggaagc cctgggaaca ctgccaggac acatgacaga gagattccag gaagccattg

     6481 acaacctcgc tgtgctcatg cgggcagaga ctggaagcag gccttacaaa gccgcggcgg

     6541 cccaattgcc ggagacccta gagaccatta tgcttttggg gttgctggga acagtctcgc

     6601 tgggaatctt tttcgtcttg atgaggaaca agggcatagg gaagatgggc tttggaatgg

     6661 tgactcttgg ggccagcgca tggctcatgt ggctctcgga aattgagcca gccagaattg

     6721 catgtgtcct cattgttgtg ttcctattgc tggtggtgct catacctgag ccagaaaagc

     6781 aaagatctcc ccaggacaac caaatggcaa tcatcatcat ggtagcagta ggtcttctgg

     6841 gcttgattac cgccaatgaa ctcggatggt tggagagaac aaagagtgac ctaagccatc

     6901 taatgggaag gagagaggag ggggcaacca taggattctc aatggacatt gacctgcggc

     6961 cagcctcagc ttgggccatc tatgctgcct tgacaacttt cattacccca gccgtccaac

     7021 atgcagtgac cacttcatac aacaactact ccttaatggc gatggccacg caagctggag

     7081 tgttgtttgg tatgggcaaa gggatgccat tctacgcatg ggactttgga gtcccgctgc

     7141 taatgatagg ttgctactca caattaacac ccctgaccct aatagtggcc atcattttgc

     7201 tcgtggcgca ctacatgtac ttgatcccag ggctgcaggc agcagctgcg cgtgctgccc

     7261 agaagagaac ggcagctggc atcatgaaga accctgttgt ggatggaata gtggtgactg

     7321 acattgacac aatgacaatt gacccccaag tggagaaaaa gatgggacag gtgctactca

     7381 tagcagtagc cgtctccagc gccatactgt cgcggaccgc ctgggggtgg ggggaggctg

     7441 gggccctgat cacagcggca acttccactt tgtgggaagg ctctccgaac aagtactgga

     7501 actcctctac agccacttca ctgtgtaaca tttttagggg aagttacttg gctggagctt

     7561 ctctaatcta cacagtaaca agaaacgctg gcttggtcaa gagacgtggg ggtggaacag

     7621 gagagaccct gggagagaaa tggaaggccc gcttgaacca gatgtcggcc ctggagttct

     7681 actcctacaa aaagtcaggc atcaccgagg tgtgcagaga agaggcccgc cgcgccctca

     7741 aggacggtgt ggcaacggga ggccatgctg tgtcccgagg aagtgcaaag ctgagatggt

     7801 tggtggagcg gggatacctg cagccctatg gaaaggtcat tgatcttgga tgtggcagag

     7861 ggggctggag ttactacgcc gccaccatcc gcaaagttca agaagtgaaa ggatacacaa

     7921 aaggaggccc tggtcatgaa gaacccatgt tggtgcaaag ctatgggtgg aacatagtcc

     7981 gtcttaagag tggggtggac gtctttcata tggcggctga gccgtgtgac acgttgctgt

     8041 gtgacatagg tgagtcatca tctagtcctg aagtggaaga agcacggacg ctcagagtcc

     8101 tctccatggt gggggattgg cttgaaaaaa gaccaggagc cttttgtata aaagtgttgt

     8161 gcccatacac cagcactatg atggaaaccc tggagcgact gcagcgtagg tatgggggag

     8221 gactggtcag agtgccactc tcccgcaact ctacacatga gatgtactgg gtctctggag

     8281 cgaaaagcaa caccataaaa agtgtgtcca ccacgagcca gctcctcttg gggcgcatgg

     8341 acgggcccag gaggccagtg aaatatgagg aggatgtgaa tctcggctct ggcacgcggg

     8401 ctgtggtaag ctgcgctgaa gctcccaaca tgaagatcat tggtaaccgc attgaaagga

     8461 tccgcagtga gcacgcggaa acgtggttct ttgacgagaa ccacccatat aggacatggg

     8521 cttaccatgg aagctatgag gcccccacac aagggtcagc gtcctctcta ataaacgggg

     8581 ttgtcaggct cctgtcaaaa ccctgggatg tggtgactgg agtcacagga atagccatga

     8641 ccgacaccac accgtatggt cagcaaagag ttttcaagga aaaagtggac actagggtgc

     8701 cagaccccca agaaggcact cgtcaggtta tgagcatggt ctcttcctgg ttgtggaaag

     8761 agctaggcaa acacaaacgg ccacgagtct gtaccaaaga agagttcatc aacaaggttc

     8821 gtagcaatgc agcattaggg gcaatatttg aagaggaaaa agagtggaag actgcagtgg

     8881 aagctgtgaa cgatccaagg ttctgggctc tagtggacaa ggaaagagag caccacctga

     8941 gaggagagtg ccagagttgt gtgtacaaca tgatgggaaa aagagaaaag aaacaagggg

     9001 aatttggaaa ggccaagggc agccgcgcca tctggtatat gtggctaggg gctagatttc

     9061 tagagttcga agcccttgga ttcttgaacg aggatcactg gatggggaga gagaactcag

     9121 gaggtggtgt tgaagggctg ggattacaaa gactcggata tgtcctagaa gagatgagtc

     9181 gcataccagg aggaaggatg tatgcagatg acactgctgg ctgggacacc cgcatcagca

     9241 ggtttgatct ggagaatgaa gctctaatca ccaaccaaat ggagaaaggg cacagggcct

     9301 tggcattggc cataatcaag tacacatacc aaaacaaagt ggtaaaggtc cttagaccag

     9361 ctgaaaaagg gaagacagtt atggacatta tttcgagaca agaccaaagg gggagcggac

     9421 aagttgtcac ttacgctctt aacacattta ccaacctagt ggtgcaactc attcggaata

     9481 tggaggctga ggaagttcta gagatgcaag acttgtggct gctgcggagg tcagagaaag

     9541 tgaccaactg gttgcagagc aacggatggg ataggctcaa acgaatggca gtcagtggag

     9601 atgattgcgt tgtgaagcca attgatgata ggtttgcaca tgccctcagg ttcttgaatg

     9661 atatgggaaa agttaggaag gacacacaag agtggaaacc ctcaactgga tgggacaact

     9721 gggaagaagt tccgttttgc tcccaccact tcaacaagct ccatctcaag gacgggaggt

     9781 ccattgtggt tccctgccgc caccaagatg aactgattgg ccgggcccgc gtctctccag

     9841 gggcgggatg gagcatccgg gagactgctt gcctagcaaa atcatatgcg caaatgtggc

     9901 agctccttta tttccacaga agggacctcc gactgatggc caatgccatt tgttcatctg

     9961 tgccagttga ctgggttcca actgggagaa ctacctggtc aatccatgga aagggagaat

    10021 ggatgaccac tgaagacatg cttgtggtgt ggaacagagt gtggattgag gagaacgacc

    10081 acatggaaga caagacccca gttacgaaat ggacagacat tccctatttg ggaaaaaggg

    10141 aagacttgtg gtgtggatct ctcatagggc acagaccgcg caccacctgg gctgagaaca

    10201 ttaaaaacac agtcaacatg gtgcgcagga tcataggtga tgaagaaaag tacatggact

    10261 acctatccac ccaagttcgc tacttgggtg aagaagggtc tacacctgga gtgctgtaag

    10321 caccaatctt agtgttgtca ggcctgctag tcagccacag cttggggaaa gctgtgcagc

    10381 ctgtgacccc cccaggagaa gctgggaaac caagcctata gtcaggccga gaacgccatg

    10441 gcacggaaga agccatgctg cctgtgagcc cctcagagga cactgagtca aaaaacccca

    10501 cgcgcttgga ggcgcaggat gggaaaagaa ggtggcgacc ttccccaccc ttcaatctgg

    10561 ggcctgaact ggagatcagc tgtggatctc cagaagaggg actagtggtt agaggag

sa doença, que dificulta o movimento das 
articulações, manifestou-se principal-
mente nos joelhos, quadris e cotovelos 
e, segundo Lavinia, pode significar que 
o bebê não se movia muito durante o 
desenvolvimento intrauterino por causa 
das lesões neurológicas. “Já analisamos 
outros 15 casos e o padrão que vemos é 
sempre muito parecido, favorecendo a 
hipótese de que a infecção pelo zika não 
cause apenas microcefalia, mas uma sín-
drome nova, como já propuseram alguns 
pesquisadores”, conta a geneticista, que 
apresentou os resultados em um artigo 
na edição de 22 de janeiro da Morbidity 
and Mortality Weekly Report.

A caracterização dos danos associados 
ao zika é fundamental para orientar o 
trabalho de outros grupos que tentam 
esclarecer os mecanismos biológicos por 
trás da microcefalia. Em uma nova ini-
ciativa de estudo do vírus organizada por 
Kleber Gomes Franchini, do Laboratório 
Nacional de Biologia (LNBio) do Cen-
tro de Pesquisa em Energia e Materiais 
(CNPEM), o médico e pesquisador José 
Xavier Neto e sua equipe em Campinas 
planejam inocular o vírus em embriões 
de camundongos, galinhas e zebrafish 
de diferentes idades. 

Nos vertebrados, o extenso grupo ani-
mal que inclui de peixes a mamíferos 
(inclusive os seres humanos), a forma-
ção e o desenvolvimento dos órgãos do 
sistema nervoso central seguem uma 
sequência de passos conhecidos e pa-
dronizados. Interferências em diferentes 
estágios costumam levar a modificações 
distintas na arquitetura do cérebro, o que 
torna possível antecipar como o vírus 
atua. “Antes”, explica Xavier, “teremos 
de verificar qual modelo biológico é mais 
adequado para estudar a infecção”.

Xavier pretende examinar alterações 
no nível celular e genético. O padrão ob-
servado nos casos de microcefalia asso-
ciados ao zika sugere que pode haver in-
terferência tanto na multiplicação das 
células como na fase de migração, na qual 
elas se deslocam perifericamente até as 
posições que vão ocupar no cérebro fetal, 
fenômeno que ocorre no segundo trimes-
tre da gestação. “Há muita informação 
chegando e ainda é preciso determinar 
o que é mais relevante”, diz Xavier. Nos 
seus experimentos, ele usará amostras do 
vírus que está sendo cultivado no labora-
tório de Lucio Freitas Júnior, também do 
LNBio. Freitas Júnior, por sua vez, está 

desenvolvendo ensaios de triagem para a 
busca de novos compostos que possam ser 
usados para tratar as infecções por zika.

o VíRUS E o moSQUIto
Enquanto alguns pesquisadores ma-
peiam os danos produzidos pelo vírus 
no organismo humano, outros buscam 
formas de tentar reduzir ou até bloquear 
a transmissão do vírus pelo mosquito. Na 
Universidade Estadual Paulista (Unesp) 
em Botucatu, o biólogo Jayme Souza-
-Neto começa a investigar quais fato-

res tornam o Aedes mais suscetível a se 
infectar com o zika. Nesse trabalho, ele 
planeja usar o que já se aprendeu nos 
últimos anos sobre a interação entre o 
mosquito e o vírus da dengue.

Anos atrás, em seu pós-doutorado na 
Universidade Johns Hopkins, nos Esta-
dos Unidos, Souza-Neto começou a ob-
servar que as bactérias que compõem a 
microbiota intestinal e são naturalmente 
encontradas no sistema digestivo do in-
seto em alguns casos o protegem do ví-
rus da dengue. Esse efeito ficou evidente 
quando os pesquisadores trataram uma 
população de mosquitos com antibióti-
cos – alterando a microbiota intestinal 
deles – e verificaram que eles se infec-
tavam mais facilmente com o vírus do 
que aqueles com a microbiota intacta.

Num desdobramento desse trabalho, 
Souza-Neto constatou que alguns gru-
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“precisamos 
atuar de forma 
complementar 
para vencer as 
barreiras mais 
rapidamente”, 
diz glaucia 
pastore

(Cruesp), os pró-reitores de Pesquisa da 
USP, da Unicamp e da Unesp propuse-
ram às lideranças da Rede Zika a criação 
de uma estrutura que permita otimizar o 
uso dos recursos disponíveis, coordenar 
a interação entre essas universidades e 
outras instituições do país e do exterior, 
além de acelerar o acesso a mais ver-
bas para pesquisa. Essa estrutura será 
composta por um comitê científico e um 
consultivo, ambos integrados por mem-
bros das três universidades, além de um 
porta-voz, que se encarregará da inter-
locução com os meios de comunicação. 

O objetivo, segundo os pró-reitores, 
é desenhar um programa de ação que 
leve mais rapidamente à compreensão 
de como o vírus zika atua no organismo 
humano, ao desenvolvimento de testes 
de diagnóstico eficazes, à produção de 
um soro ou uma vacina contra o vírus, 
além do controle do vetor. Um primeiro 
passo será fazer o levantamento de to-
dos os pesquisadores da rede e de suas 
áreas de atuação. “Assim, queremos ter 
mais claro o cenário com que estamos 
trabalhando para verificar de quais re-
cursos dispomos e quais será preciso 
buscar, inclusive no exterior”, diz Maria 
José Giannini, pró-reitora de Pesquisa 
da Unesp. “Será uma tentativa de fazer 
essas colaborações obterem resultados 
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        1 agtatcaaca ggttttattt tggatttgga aacgagagtt tctggtcatg aaaaacccaa

       61 aaaagaaatc cggaggattc cggattgtca atatgctaaa acgcggagta gcccgtgtga

      121 gcccctttgg gggcttgaag aggctgccag ccggacttct gctgggtcat gggcccatca

      181 ggatggtctt ggcgattcta gcctttttga gattcacggc aatcaagcca tcactgggtc

      241 tcatcaatag atggggttca gtggggaaaa aagaggctat ggaaataata aagaagttca

      301 agaaagatct ggctgccatg ctgagaataa tcaatgctag gaaggagaag aagagacgag

      361 gcgcagatac tagtgtcgga attgttggcc tcctgctgac cacagctatg gcagcggagg

      421 tcactagacg tgggagtgca tactatatgt acttggacag aaacgacgct ggggaggcca

      481 tatcttttcc aaccacattg gggatgaata agtgttatat acagatcatg gatcttggac

      541 acatgtgtga tgccaccatg agctatgaat gccctatgct ggatgagggg gtggaaccag

      601 atgacgtcga ttgttggtgc aacacgacgt caacttgggt tgtgtacgga acctgccatc

      661 acaaaaaagg tgaagcacgg agatctagaa gagctgtgac gctcccctcc cattccacta

      721 ggaagctgca aacgcggtcg caaacctggt tggaatcaag agaatacaca aagcacttga

      781 ttagagtcga aaattggata ttcaggaacc ctggcttcgc gttagcagca gctgccatcg

      841 cttggctttt gggaagctca acgagccaaa aagtcatata cttggtcatg atactgctga

      901 ttgccccggc atacagcatc aggtgcatag gagtcagcaa tagggacttt gtggaaggta

      961 tgtcaggtgg gacttgggtt gatgttgtct tggaacatgg aggttgtgtc accgtaatgg

     1021 cacaggacaa accgactgtc gacatagagc tggttacaac aacagtcagc aacatggcgg

     1081 aggtaagatc ctactgctat gaggcatcaa tatcggacat ggcttcggac agccgctgcc

     1141 caacacaagg tgaagcctac cttgacaagc aatcagacac tcaatatgtc tgcaaaagaa

     1201 cgttagtgga cagaggctgg ggaaatggat gtggactttt tggcaaaggg agcctggtga

     1261 catgcgctaa gtttgcatgc tccaagaaaa tgaccgggaa gagcatccag ccagagaatc

     1321 tggagtaccg gataatgctg tcagttcatg gctcccagca cagtgggatg atcgttaatg

     1381 acacaggaca tgaaactgat gagaatagag cgaaggttga gataacgccc aattcaccaa

     1441 gagccgaagc caccctgggg ggttttggaa gcctaggact tgattgtgaa ccgaggacag

     1501 gccttgactt ttcagatttg tattacttga ctatgaataa caagcactgg ttggttcaca

     1561 aggagtggtt ccacgacatt ccattacctt ggcacgctgg ggcagacacc ggaactccac

     1621 actggaacaa caaagaagca ctggtagagt tcaaggacgc acatgccaaa aggcaaactg

     1681 tcgtggttct agggagtcaa gaaggagcag ttcacacggc ccttgctgga gctctggagg

     1741 ctgagatgga tggtgcaaag ggaaggctgt cctctggcca cttgaaatgt cgcctgaaaa

     1801 tggataaact tagattgaag ggcgtgtcat actccttgtg taccgcagcg ttcacattca

     1861 ccaagatccc ggctgaaaca ctgcacggga cagtcacagt ggaggtacag tacgcaggga

     1921 cagatggacc ttgcaaggtt ccagctcaga tggcggtgga catgcaaact ctgaccccag

     1981 ttgggaggtt gataaccgct aaccccgtaa tcactgaaag cactgagaac tctaagatga

     2041 tgctggaact tgatccacca tttggggact cttacattgt cataggagtc ggggagaaga

     2101 agatcaccca ccactggcac aggagtggca gcaccattgg aaaagcattt gaagccactg

     2161 tgagaggtgc caagagaatg gcagtcttgg gagacacagc ctgggacttt ggatcagttg

     2221 gaggcgctct caactcattg ggcaagggca tccatcaaat ttttggagca gctttcaaat

     2281 cattgtttgg aggaatgtcc tggttctcac aaattctcat tggaacgttg ctgatgtggt

     2341 tgggtctgaa cacaaagaat ggatctattt cccttatgtg cttggcctta gggggagtgt

     2401 tgatcttctt atccacagct gtctctgctg atgtggggtg ctcggtggac ttctcaaaga

     2461 aggagacgag atgcggtaca ggggtgttcg tctataacga cgttgaagcc tggagggaca

     2521 ggtacaagta ccatcctgac tccccccgta gattggcagc agcagtcaag caagcctggg

     2581 aagatggtat ctgtgggatc tcctctgttt caagaatgga aaacatcatg tggagatcag

     2641 tagaagggga gctcaacgca atcctggaag agaatggagt tcaactgacg gtcgttgtgg

     2701 gatctgtaaa aaaccccatg tggagaggtc cacagagatt gcccgtgcct gtgaacgagc

     2761 tgccccacgg ctggaaggct tgggggaaat cgtacttcgt cagagcagca aagacaaata

     2821 acagctttgt cgtggatggt gacacactga aggaatgccc actcaaacat agagcatgga

     2881 acagctttct tgtggaggat catgggttcg gggtatttca cactagtgtc tggctcaagg

     2941 ttagagaaga ttattcatta gagtgtgatc cagccgttat tggaacagct gttaagggaa

     3001 aggaggctgt acacagtgat ctaggctact ggattgagag tgagaagaat gacacatgga

     3061 ggctgaagag ggcccatctg atcgagatga aaacatgtga atggccaaag tcccacacat

     3121 tgtggacaga tggaatagaa gagagtgatc tgatcatacc caagtcttta gctgggccac

     3181 tcagccatca caataccaga gagggctaca ggacccaaat gaaagggcca tggcacagtg

     3241 aagagcttga aattcggttt gaggaatgcc caggcactaa ggtccacgtg gaggaaacat

     3301 gtggaacaag aggaccatct ctgagatcaa ccactgcaag cggaagggtg atcgaggaat

     3361 ggtgctgcag ggagtgcaca atgcccccac tgtcgttccg ggctaaagat ggctgttggt

     3421 atggaatgga gataaggccc aggaaagaac cagaaagtaa cttagtaagg tcaatggtga

     3481 ctgcaggatc aactgatcac atggatcact tctcccttgg agtgcttgtg attctgctca

     3541 tggtgcagga agggctgaag aagagaatga ccacaaagat catcataagc acatcgatgg

     3601 cagtgctggt agctatgatc ctgggaggat tttcaatgag tgacctggct aagcttgcaa

     3661 ttttgatggg tgccaccttc gcggaaatga acactggagg agatgtagct catctggcgc

     3721 tgatagcggc attcaaagtc agaccagcgt tgctggtatc tttcatcttc agagctaatt

     3781 ggacaccccg tgaaagcatg ctgctggcct tggcctcgtg tcttttgcaa actgcgatct

     3841 ccgccttgga aggcgacctg atggttctca tcaatggttt tgctttggcc tggttggcaa

     3901 tacgagcgat ggttgttcca cgcactgata acatcacctt ggcaatcctg gctgctctga

     3961 caccactggc ccggggcaca ctgcttgtgg cgtggagagc aggccttgct acttgcgggg

     4021 ggtttatgct cctctctctg aagggaaaag gcagtgtgaa gaagaactta ccatttgtca

     4081 tggccctggg actaaccgct gtgaggctgg tcgaccccat caacgtggtg ggactgctgt

     4141 tgctcacaag gagtgggaag cggagctggc cccctagcga agtactcaca gctgttggcc

     4201 tgatatgcgc attggctgga gggttcgcca aggcagatat agagatggct gggcccatgg

     4261 ccgcggtcgg tctgctaatt gtcagttacg tggtctcagg aaagagtgtg gacatgtaca

     4321 ttgaaagagc aggtgacatc acatgggaaa aagatgcgga agtcactgga aacagtcccc

     4381 ggctcgatgt ggcgctagat gagagtggtg atttctccct ggtggaggat gacggtcccc

     4441 ccatgagaga gatcatactc aaggtggtcc tgatgaccat ctgtggcatg aacccaatag

     4501 ccataccctt tgcagctgga gcgtggtacg tatacgtgaa gactggaaaa aggagtggtg

     4561 ctctatggga tgtgcctgct cccaaggaag taaaaaaggg ggagaccaca gatggagtgt

     4621 acagagtaat gactcgtaga ctgctaggtt caacacaagt tggagtggga gttatgcaag

     4681 agggggtctt tcacactatg tggcacgtca caaaaggatc cgcgctgaga agcggtgaag

     4741 ggagacttga tccatactgg ggagatgtca agcaggatct ggtgtcatac tgtggtccat

     4801 ggaagctaga tgccgcctgg gacgggcaca gcgaggtgca gctcttggcc gtgccccccg

     4861 gagagagagc gaggaacatc cagactctgc ccggaatatt taagacaaag gatggggaca

     4921 ttggagcggt tgcgctggat tacccagcag gaacttcagg atctccaatc ctagacaagt

     4981 gtgggagagt gataggactt tatggcaatg gggtcgtgat caaaaatggg agttatgtta

     5041 gtgccatcac ccaagggagg agggaggaag agactcctgt tgagtgcttc gagccttcga

     5101 tgctgaagaa gaagcagcta actgtcttag acttgcatcc tggagctggg aaaaccagga

     5161 gagttcttcc tgaaatagtc cgtgaagcca taaaaacaag actccgtact gtgatcttag

     5221 ctccaaccag ggttgtcgct gctgaaatgg aggaagccct tagagggctt ccagtgcgtt

     5281 atatgacaac agcagtcaat gtcacccact ctggaacaga aatcgtcgac ttaatgtgcc

     5341 atgccacctt cacttcacgt ctactacagc caatcagagt ccccaactat aatctgtata

     5401 ttatggatga ggcccacttc acagatccct caagtatagc agcaagagga tacatttcaa

     5461 caagggttga gatgggcgag gcggctgcca tcttcatgac cgccacgcca ccaggaaccc

     5521 gtgacgcatt tccggactcc aactcaccaa ttatggacac cgaagtggaa gtcccagaga

     5581 gagcctggag ctcaggcttt gattgggtga cggatcattc tggaaaaaca gtttggtttg

     5641 ttccaagcgt gaggaacggc aatgagatcg cagcttgtct gacaaaggct ggaaaacggg

     5701 tcatacagct cagcagaaag acttttgaga cagagttcca gaaaacaaaa catcaagagt

     5761 gggactttgt cgtgacaact gacatttcag agatgggcgc caactttaaa gctgaccgtg

     5821 tcatagattc caggagatgc ctaaagccgg tcatacttga tggcgagaga gtcattctgg

     5881 ctggacccat gcctgtcaca catgccagcg ctgcccagag gagggggcgc ataggcagga

     5941 atcccaacaa acctggagat gagtatctgt atggaggtgg gtgcgcagag actgacgaag

     6001 accatgcaca ctggcttgaa gcaagaatgc tccttgacaa tatttacctc caagatggcc

     6061 tcatagcctc gctctatcga cctgaggccg acaaagtagc agccattgag ggagagttca

     6121 agcttaggac ggagcaaagg aagacctttg tggaactcat gaaaagagga gatcttcctg

     6181 tttggctggc ctatcaggtt gcatctgccg gaataaccta cacagataga agatggtgct

     6241 ttgatggcac gaccaacaac accataatgg aagacagtgt gccggcagag gtgtggacca

     6301 gacacggaga gaaaagagtg ctcaaaccga ggtggatgga cgccagagtt tgttcagatc

     6361 atgcggccct gaagtcattc aaggagtttg ccgctgggaa aagaggagcg gcttttggag

     6421 tgatggaagc cctgggaaca ctgccaggac acatgacaga gagattccag gaagccattg

     6481 acaacctcgc tgtgctcatg cgggcagaga ctggaagcag gccttacaaa gccgcggcgg

     6541 cccaattgcc ggagacccta gagaccatta tgcttttggg gttgctggga acagtctcgc

     6601 tgggaatctt tttcgtcttg atgaggaaca agggcatagg gaagatgggc tttggaatgg

     6661 tgactcttgg ggccagcgca tggctcatgt ggctctcgga aattgagcca gccagaattg

     6721 catgtgtcct cattgttgtg ttcctattgc tggtggtgct catacctgag ccagaaaagc

     6781 aaagatctcc ccaggacaac caaatggcaa tcatcatcat ggtagcagta ggtcttctgg

     6841 gcttgattac cgccaatgaa ctcggatggt tggagagaac aaagagtgac ctaagccatc

     6901 taatgggaag gagagaggag ggggcaacca taggattctc aatggacatt gacctgcggc

     6961 cagcctcagc ttgggccatc tatgctgcct tgacaacttt cattacccca gccgtccaac

     7021 atgcagtgac cacttcatac aacaactact ccttaatggc gatggccacg caagctggag

     7081 tgttgtttgg tatgggcaaa gggatgccat tctacgcatg ggactttgga gtcccgctgc

     7141 taatgatagg ttgctactca caattaacac ccctgaccct aatagtggcc atcattttgc

     7201 tcgtggcgca ctacatgtac ttgatcccag ggctgcaggc agcagctgcg cgtgctgccc

     7261 agaagagaac ggcagctggc atcatgaaga accctgttgt ggatggaata gtggtgactg

     7321 acattgacac aatgacaatt gacccccaag tggagaaaaa gatgggacag gtgctactca

     7381 tagcagtagc cgtctccagc gccatactgt cgcggaccgc ctgggggtgg ggggaggctg

     7441 gggccctgat cacagcggca acttccactt tgtgggaagg ctctccgaac aagtactgga

     7501 actcctctac agccacttca ctgtgtaaca tttttagggg aagttacttg gctggagctt

     7561 ctctaatcta cacagtaaca agaaacgctg gcttggtcaa gagacgtggg ggtggaacag

     7621 gagagaccct gggagagaaa tggaaggccc gcttgaacca gatgtcggcc ctggagttct

     7681 actcctacaa aaagtcaggc atcaccgagg tgtgcagaga agaggcccgc cgcgccctca

     7741 aggacggtgt ggcaacggga ggccatgctg tgtcccgagg aagtgcaaag ctgagatggt

     7801 tggtggagcg gggatacctg cagccctatg gaaaggtcat tgatcttgga tgtggcagag

     7861 ggggctggag ttactacgcc gccaccatcc gcaaagttca agaagtgaaa ggatacacaa

     7921 aaggaggccc tggtcatgaa gaacccatgt tggtgcaaag ctatgggtgg aacatagtcc

     7981 gtcttaagag tggggtggac gtctttcata tggcggctga gccgtgtgac acgttgctgt

     8041 gtgacatagg tgagtcatca tctagtcctg aagtggaaga agcacggacg ctcagagtcc

     8101 tctccatggt gggggattgg cttgaaaaaa gaccaggagc cttttgtata aaagtgttgt

     8161 gcccatacac cagcactatg atggaaaccc tggagcgact gcagcgtagg tatgggggag

     8221 gactggtcag agtgccactc tcccgcaact ctacacatga gatgtactgg gtctctggag

     8281 cgaaaagcaa caccataaaa agtgtgtcca ccacgagcca gctcctcttg gggcgcatgg

     8341 acgggcccag gaggccagtg aaatatgagg aggatgtgaa tctcggctct ggcacgcggg

     8401 ctgtggtaag ctgcgctgaa gctcccaaca tgaagatcat tggtaaccgc attgaaagga

     8461 tccgcagtga gcacgcggaa acgtggttct ttgacgagaa ccacccatat aggacatggg

     8521 cttaccatgg aagctatgag gcccccacac aagggtcagc gtcctctcta ataaacgggg

     8581 ttgtcaggct cctgtcaaaa ccctgggatg tggtgactgg agtcacagga atagccatga

     8641 ccgacaccac accgtatggt cagcaaagag ttttcaagga aaaagtggac actagggtgc

     8701 cagaccccca agaaggcact cgtcaggtta tgagcatggt ctcttcctgg ttgtggaaag

     8761 agctaggcaa acacaaacgg ccacgagtct gtaccaaaga agagttcatc aacaaggttc

     8821 gtagcaatgc agcattaggg gcaatatttg aagaggaaaa agagtggaag actgcagtgg

     8881 aagctgtgaa cgatccaagg ttctgggctc tagtggacaa ggaaagagag caccacctga

     8941 gaggagagtg ccagagttgt gtgtacaaca tgatgggaaa aagagaaaag aaacaagggg

     9001 aatttggaaa ggccaagggc agccgcgcca tctggtatat gtggctaggg gctagatttc

     9061 tagagttcga agcccttgga ttcttgaacg aggatcactg gatggggaga gagaactcag

     9121 gaggtggtgt tgaagggctg ggattacaaa gactcggata tgtcctagaa gagatgagtc

     9181 gcataccagg aggaaggatg tatgcagatg acactgctgg ctgggacacc cgcatcagca

     9241 ggtttgatct ggagaatgaa gctctaatca ccaaccaaat ggagaaaggg cacagggcct

     9301 tggcattggc cataatcaag tacacatacc aaaacaaagt ggtaaaggtc cttagaccag

     9361 ctgaaaaagg gaagacagtt atggacatta tttcgagaca agaccaaagg gggagcggac

     9421 aagttgtcac ttacgctctt aacacattta ccaacctagt ggtgcaactc attcggaata

     9481 tggaggctga ggaagttcta gagatgcaag acttgtggct gctgcggagg tcagagaaag

     9541 tgaccaactg gttgcagagc aacggatggg ataggctcaa acgaatggca gtcagtggag

     9601 atgattgcgt tgtgaagcca attgatgata ggtttgcaca tgccctcagg ttcttgaatg

     9661 atatgggaaa agttaggaag gacacacaag agtggaaacc ctcaactgga tgggacaact

     9721 gggaagaagt tccgttttgc tcccaccact tcaacaagct ccatctcaag gacgggaggt

     9781 ccattgtggt tccctgccgc caccaagatg aactgattgg ccgggcccgc gtctctccag

     9841 gggcgggatg gagcatccgg gagactgctt gcctagcaaa atcatatgcg caaatgtggc

     9901 agctccttta tttccacaga agggacctcc gactgatggc caatgccatt tgttcatctg

     9961 tgccagttga ctgggttcca actgggagaa ctacctggtc aatccatgga aagggagaat

    10021 ggatgaccac tgaagacatg cttgtggtgt ggaacagagt gtggattgag gagaacgacc

    10081 acatggaaga caagacccca gttacgaaat ggacagacat tccctatttg ggaaaaaggg

    10141 aagacttgtg gtgtggatct ctcatagggc acagaccgcg caccacctgg gctgagaaca

    10201 ttaaaaacac agtcaacatg gtgcgcagga tcataggtga tgaagaaaag tacatggact

    10261 acctatccac ccaagttcgc tacttgggtg aagaagggtc tacacctgga gtgctgtaag

    10321 caccaatctt agtgttgtca ggcctgctag tcagccacag cttggggaaa gctgtgcagc

    10381 ctgtgacccc cccaggagaa gctgggaaac caagcctata gtcaggccga gaacgccatg

    10441 gcacggaaga agccatgctg cctgtgagcc cctcagagga cactgagtca aaaaacccca

    10501 cgcgcttgga ggcgcaggat gggaaaagaa ggtggcgacc ttccccaccc ttcaatctgg

    10561 ggcctgaact ggagatcagc tgtggatctc cagaagaggg actagtggtt agaggag

pos de bactérias parecem desempenhar 
um efeito mais protetor do que outros. 
Fêmeas de Aedes alimentadas com uma 
mistura de sangue e alta concentração de 
certos grupos de bactérias – por exem-
plo, as bactérias do gênero Paenibacillus e 
Proteus – apresentavam uma quantidade 
menor de cópias do vírus nos intestinos. 
Além de estimularem o sistema imuno-
lógico do inseto, algumas dessas bacté-
rias, já se sabe, atuam diretamente sobre 
o vírus, inibindo a sua replicação. “Como 
o vírus da dengue e o da febre zika são 
evolutivamente muito próximos, é possí-
vel que algumas variedades de bactérias 
que agem contra um também funcionem 
contra o outro”, diz Souza-Neto. Se for 
bem-sucedida, essa estratégia de com-
bate ao vírus pode se somar ao combate 
ao próprio mosquito; por ora, a forma 
mais eficiente de evitar o avanço do zika.

Além de buscar formas de evitar que 
o mosquito se infecte com o vírus, impe-
dindo o inseto de o passar adiante, Souza-
-Neto planeja comparar a eficiência do 
Aedes aegypti em transmitir o vírus da 
dengue com a de propagar o da zika. Esse 
trabalho será realizado em parceria com a 
equipe da entomologista Margareth Ca-
purro, da USP, e pode ajudar a explicar 
por que este vírus parece se disseminar 
mais rapidamente do que aquele. Em um 
projeto a ser desenvolvido com pesquisa-
dores do Imperial College de Londres, ele 
pretende ainda verificar se o Aedes albo-
pictus, comum na Europa e encontrado 
em regiões de mata no Brasil, também 
pode ser um bom propagador do zika.

Simultaneamente aos estudos de mais 
longo prazo, Souza-Neto desempenhará 
uma tarefa de impacto imediato. Assim 
como outras equipes da Rede Zika, seu 
grupo em Botucatu fará a busca ativa de 
mosquitos nas áreas com casos suspeitos 
da doença. “Assim, esperamos conhecer 
a quantidade de mosquitos infectados 
no ambiente e a variedade do vírus em 
circulação”, conta o biólogo, que traba-
lhará com Margareth Capurro e Lincoln 
Suesdek, do Instituto Butantan, ambos 
integrantes da rede de pesquisa que co-
meçou a se estruturar em dezembro em 
São Paulo e agora deve ganhar eficiência 
com uma gestão otimizada.

REDE mAIS EfIcIEntE
Em uma reunião realizada no início 
de fevereiro no Conselho de Reitores 
das Universidades Estaduais Paulistas 

mais rapidamente para uma questão que 
se tornou de urgência nacional e inter-
nacional”, completa.

“Talvez não se precisasse dessa coor-
denação até este momento”, afirmou 
o pró-reitor de Pesquisa da USP, José 
Eduardo Krieger. “Agora, porém, senti-
mos que ela se tornou necessária para a 
rede ganhar eficiência.” Segundo Krie-
ger, essa estruturação permitirá apro-
veitar melhor o uso dos recursos e da 
infraestrutura das três universidades. 
“Ainda não se tinham aliado as capaci-
dades internas de cada instituição e po-
de haver mais de um grupo trabalhando 
isoladamente num mesmo tema”, conta 
Glaucia Pastore, pró-reitora de Pesquisa 
da Unicamp. “Nesse momento de emer-
gência, precisamos de um novo modelo 
de trabalho, em que se atue de forma 
complementar para vencer as barreiras 
mais rapidamente.” 

Carlos Henrique de Brito Cruz, di-
retor científico da FAPESP participou 
da reunião e solicitou às três universi-
dades que preparem um programa com 
propostas, metodologias e objetivos que 
possa ser encaminhado a algumas fontes 
de financiamento. “Nossa pretensão era 
ter um novo programa subvencionado 
pela FAPESP, visando ao melhor enten-
dimento, principalmente do vírus zika, 
e também em relação à dengue e chi-
kungunya”, disse Brito. “Teremos mais 
reuniões a respeito.” n
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