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Supplementary Figure 1. Base editing efficiency of evoA1-seBE-T2A constructs in human cells at 
diverse loci and off-target sites. The frequency of individual base calls at each locus of interest are 
shown, colored using a heat map from white (0%) to red (100%). The parent sequence is shown with 
PAM (yellow) and sgRNA protospacer (black) noted. When the PAM is at right, the coding strand 
cytosine (C) targeted for mutation is highlighted in red. When the PAM is at left, the non-coding strand 
cytosine is targeted, and the associated coding strand (G) is highlighted in red. The data in Fig. 3b show 
the quantification of conversion at the target base only, with individual loci shown in Extended Data 
Fig. 5a. Results across each locus with individual replicates are shown using untreated cells (n = 1), 
along with intact evoA1-BE4max or evoA1-seBE-T2A with or without rapamycin (n = 3 each). The 
loci analyzed and desired mutations are (a) CDA E67R targeting the active site residue, (b) CDA Q104* 
nonsense mutation, (c) IDH1 R132H neomorphic mutation, (d) TDG Q51* nonsense mutation, (e) TDG 
Q172* nonsense mutation, (f) TET2 nonsense mutation Q180*, (g) IDH2 R172K neomorphic mutation, 
(h) validated EMX1 targeting site, (i) validated EMX1 off-target site 1 (OT1) (j) validated EMX1 
off-target site 2 (OT2), (k) validated FANCF targeting site, (l) validated FANCF off-target site 1 (OT1), 
(m) validated FANCF off-target site 2 (OT2). 
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a

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 100.0 100.0 0.0
C 99.9 100.0 99.9 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 100.0
G 0.0 0.0 0.0 99.9 0.0 0.0 100.0 99.9 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 99.9 0.0 0.1 100.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C C G C T G G G C A T C T G T G C T G A A C

A 0.0 0.0 0.0 0.0 0.0 0.0 0.7 3.6 0.6 0.0 99.2 0.0 0.1 0.0 2.7 0.0 59.5 0.0 0.0 59.2 99.7 99.8 0.0
C 99.9 99.8 99.8 0.0 99.8 0.0 0.0 0.0 0.0 99.3 0.0 0.0 99.1 0.0 0.0 0.0 0.2 99.2 0.0 0.1 0.0 0.0 99.8
G 0.0 0.0 0.0 99.8 0.0 0.0 98.6 95.6 98.7 0.0 0.0 0.0 0.0 0.0 96.3 0.0 39.2 0.0 0.0 39.8 0.0 0.0 0.0
T 0.0 0.1 0.0 0.0 0.0 99.8 0.0 0.2 0.0 0.0 0.0 99.2 0.0 99.0 0.1 99.1 0.3 0.0 99.4 0.3 0.0 0.0 0.0
- 0.1 0.1 0.1 0.1 0.2 0.2 0.6 0.6 0.7 0.7 0.7 0.8 0.8 0.9 0.9 0.9 0.8 0.7 0.6 0.5 0.3 0.2 0.2

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.0 0.1 0.0 1.1 2.8 0.4 0.0 99.6 0.0 0.0 0.0 3.1 0.0 59.1 0.0 0.0 58.8 99.8 99.9 0.0
C 100.0 99.9 99.9 0.0 99.9 0.0 0.0 0.0 0.0 99.6 0.0 0.0 99.5 0.0 0.0 0.1 0.2 99.5 0.0 0.2 0.0 0.0 99.8
G 0.0 0.0 0.0 99.9 0.0 0.1 98.6 96.7 99.2 0.0 0.0 0.0 0.0 0.0 96.3 0.0 39.7 0.0 0.0 40.3 0.0 0.0 0.0
T 0.0 0.1 0.0 0.0 0.0 99.9 0.1 0.2 0.1 0.0 0.0 99.5 0.0 99.4 0.0 99.3 0.4 0.0 99.5 0.3 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.2 0.3 0.3 0.4 0.4 0.5 0.6 0.6 0.6 0.6 0.5 0.5 0.4 0.2 0.1 0.1

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.1 0.0 0.0 0.8 3.2 0.5 0.0 99.4 0.0 0.0 0.0 2.9 0.0 57.5 0.0 0.0 57.6 99.7 99.7 0.0
C 99.9 99.9 99.9 0.0 99.9 0.0 0.0 0.0 0.0 99.6 0.0 0.0 99.4 0.0 0.0 0.1 0.2 99.4 0.0 0.2 0.0 0.0 99.8
G 0.0 0.0 0.0 99.9 0.0 0.0 98.6 96.2 99.0 0.0 0.0 0.0 0.0 0.0 96.5 0.0 41.5 0.0 0.0 41.6 0.0 0.0 0.0
T 0.0 0.1 0.1 0.0 0.0 99.9 0.0 0.1 0.0 0.0 0.0 99.4 0.0 99.3 0.0 99.3 0.3 0.0 99.5 0.3 0.0 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.1 0.5 0.5 0.5 0.4 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.4 0.3 0.2 0.2

20 15 10 5 1
C C C G C T G G G C A T C T G T G C T G A A C

A 0.0 0.0 0.0 0.1 0.0 0.0 0.4 1.9 0.2 0.0 99.8 0.0 0.0 0.0 1.0 0.0 38.0 0.0 0.0 38.7 100.0 100.0 0.0
C 100.0 100.0 100.0 0.0 100.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 0.1 0.1 99.9 0.0 0.0 0.0 0.0 100.0
G 0.0 0.0 0.0 99.9 0.0 0.0 99.4 97.8 99.6 0.0 0.0 0.0 0.0 0.0 98.9 0.0 61.8 0.0 0.0 61.2 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.1 0.0 0.0 0.0 99.8 0.0 99.8 0.0 99.8 0.1 0.0 99.9 0.1 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0

C C C G C T G G G C A T C T G T G C T G A A C
A 0.1 0.0 0.0 0.1 0.0 0.0 0.3 1.4 0.3 0.0 100.0 0.0 0.0 0.0 1.0 0.1 29.2 0.0 0.0 30.0 100.0 100.0 0.0
C 99.9 100.0 99.9 0.0 99.9 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.1 100.0 0.0 0.0 0.0 0.0 99.9
G 0.0 0.0 0.0 99.9 0.0 0.0 99.6 98.6 99.7 0.0 0.0 0.0 0.0 0.0 99.0 0.0 70.6 0.0 0.0 69.9 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 99.9 0.0 99.8 0.1 0.0 100.0 0.1 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.1 0.0 0.0 0.0 0.5 1.8 0.4 0.0 99.9 0.0 0.0 0.0 1.3 0.1 37.8 0.0 0.0 38.9 99.9 99.9 0.0
C 99.9 100.0 99.9 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 0.0 0.1 99.9 0.0 0.0 0.0 0.1 99.9
G 0.0 0.0 0.0 100.0 0.0 0.0 99.5 98.1 99.5 0.0 0.0 0.0 0.0 0.0 98.7 0.0 62.0 0.0 0.1 61.1 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.1 0.0 0.0 99.9 0.0 99.9 0.0 99.9 0.0 0.0 99.8 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0

20 15 10 5 1
C C C G C T G G G C A T C T G T G C T G A A C

A 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 100.0 0.0 0.0 0.0 0.1 0.0 4.0 0.0 0.0 5.5 100.0 100.0 0.0
C 100.0 100.0 100.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.1 0.0 0.0 100.0
G 0.0 0.0 0.0 100.0 0.0 0.0 99.9 99.8 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 96.0 0.0 0.0 94.5 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C G C T G G G C A T C T G T G C T G A A C
A 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.1 0.0 99.9 0.0 0.0 0.0 0.1 0.1 3.2 0.0 0.0 4.4 99.9 99.9 0.0
C 99.9 100.0 99.9 0.0 99.9 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0
G 0.0 0.0 0.0 99.9 0.0 0.0 99.8 99.9 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.1 96.8 0.0 0.0 95.5 0.0 0.1 0.0
T 0.0 0.0 0.0 0.0 0.0 99.9 0.1 0.0 0.0 0.0 0.0 100.0 0.0 99.9 0.0 99.8 0.0 0.0 99.9 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.1 0.0 100.0 0.0 0.0 0.0 0.1 0.1 3.3 0.0 0.0 4.6 99.9 100.0 0.0
C 100.0 100.0 99.9 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0
G 0.0 0.0 0.0 99.9 0.0 0.0 99.9 99.9 99.9 0.0 0.0 0.0 0.0 0.0 99.8 0.0 96.7 0.0 0.0 95.4 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ev
oA

1-
se

B
E-

T2
A

 -R
ap

 
R

ep
lic

at
e 

1 

ev
oA

1-
se

B
E-

T2
A

 -R
ap

 
R

ep
lic

at
e 

2

ev
oA

1-
se

B
E-

T2
A

 -R
ap

 
R

ep
lic

at
e 

3
un

tre
at

ed
ev

ol
A

1-
B

E4
m

ax
 

R
ep

lic
at

e 
1 

ev
oA

1-
B

E4
m

ax
 

R
ep

lic
at

e 
2 

ev
oA

1-
B

E4
m

ax
 

R
ep

lic
at

e 
3

CDA E67R

PAM

PAM

PAM

ev
oA

1-
se

B
E-

T2
A

 +
R

ap
 

R
ep

lic
at

e 
1 

ev
oA

1-
se

B
E-

T2
A

 +
R

ap
 

R
ep

lic
at

e 
2

ev
oA

1-
se

B
E-

T2
A

 +
R

ap
 

R
ep

lic
at

e 
3

P61 L62 G63 I64 C65 A66 E67

Supplementary Figure 1

3



b

C T G C A G G C A A G T C A T G A G A G A G G
A 0.0 0.0 0.1 0.0 99.9 0.0 0.1 0.0 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 0.0
C 100.0 0.0 0.0 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.9 0.0 0.1 100.0 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 100.0
T 0.0 100.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
C T G C A G G C A A G T C A T G A G A G A G G

A 0.1 0.0 0.0 0.6 99.4 0.2 0.0 0.4 99.1 99.1 0.0 0.0 0.1 99.5 0.0 0.2 99.8 0.1 99.9 0.0 100.0 0.1 0.0
C 78.7 0.0 0.0 36.3 0.0 0.1 0.0 39.8 0.0 0.0 0.0 0.0 91.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.6 0.3 0.1 99.0 99.1 1.8 0.0 0.0 99.0 0.0 0.0 0.0 0.0 99.4 0.0 99.8 0.0 99.9 0.0 99.8 99.9
T 20.8 99.6 0.0 62.2 0.0 0.0 0.0 56.6 0.0 0.0 0.0 99.2 7.9 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.4 0.4 0.4 0.6 0.6 0.8 0.8 1.4 0.9 0.9 1.0 0.8 0.7 0.5 0.4 0.4 0.2 0.1 0.1 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.3 0.0 0.1 0.8 99.5 0.3 0.0 0.2 99.3 99.2 0.0 0.0 0.3 99.4 0.0 0.2 99.7 0.0 99.7 0.1 99.8 0.2 0.0
C 79.9 0.0 0.0 41.7 0.0 0.0 0.0 45.3 0.0 0.1 0.0 0.0 91.9 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0
G 0.1 0.0 99.5 0.2 0.0 99.1 99.2 1.4 0.0 0.0 99.2 0.0 0.0 0.0 0.0 99.5 0.1 99.8 0.0 99.8 0.1 99.7 100.0
T 19.3 99.6 0.0 56.8 0.0 0.1 0.1 52.2 0.0 0.0 0.0 99.2 7.1 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.5 0.4 0.4 0.5 0.4 0.6 0.7 0.9 0.7 0.8 0.8 0.8 0.7 0.5 0.3 0.3 0.2 0.3 0.2 0.2 0.1 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.1 0.0 0.0 0.5 99.4 0.3 0.0 0.5 99.1 99.1 0.0 0.0 0.0 99.4 0.0 0.1 99.7 0.1 99.7 0.0 99.9 0.1 0.0
C 78.0 0.0 0.0 37.0 0.0 0.0 0.0 40.5 0.0 0.0 0.0 0.0 91.5 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
G 0.0 0.0 99.6 0.5 0.0 99.1 99.2 1.9 0.0 0.0 99.2 0.0 0.0 0.0 0.0 99.5 0.0 99.7 0.0 99.9 0.0 99.8 99.9
T 21.5 99.6 0.0 61.5 0.0 0.0 0.0 55.9 0.0 0.0 0.0 99.3 7.9 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.4 0.3 0.4 0.6 0.6 0.7 0.8 1.2 0.8 0.9 0.8 0.7 0.6 0.5 0.4 0.4 0.2 0.2 0.2 0.1 0.1 0.1 0.0

1 5 10 15 20
C T G C A G G C A A G T C A T G A G A G A G G

A 0.1 0.0 0.0 0.1 99.8 0.1 0.0 0.3 99.8 99.8 0.0 0.0 0.0 99.8 0.0 0.0 99.9 0.0 99.9 0.0 100.0 0.1 0.0
C 85.7 0.0 0.0 51.8 0.0 0.0 0.0 57.1 0.0 0.0 0.0 0.0 92.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.9 0.1 0.0 99.8 99.9 1.3 0.0 0.0 99.8 0.0 0.0 0.0 0.0 99.9 0.0 99.9 0.0 99.9 0.0 99.9 100.0
T 14.1 99.9 0.0 47.8 0.0 0.0 0.0 40.9 0.0 0.0 0.0 99.8 7.5 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.1 0.0 0.0 0.3 99.8 0.0 0.0 0.2 99.9 99.8 0.0 0.0 0.0 99.8 0.0 0.0 99.9 0.0 99.9 0.0 100.0 0.0 0.1
C 89.2 0.0 0.0 63.9 0.0 0.0 0.0 68.1 0.0 0.0 0.0 0.0 94.8 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
G 0.0 0.0 99.9 0.2 0.1 99.8 99.8 1.1 0.0 0.0 99.8 0.0 0.0 0.0 0.0 99.9 0.1 100.0 0.0 100.0 0.0 100.0 99.9
T 10.7 100.0 0.0 35.5 0.0 0.0 0.0 30.3 0.0 0.0 0.0 99.8 5.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.1 0.0 0.1 0.1 0.1 0.2 0.2 0.3 0.1 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.0 0.0 0.1 0.0 0.0 0.0 0.5 1.8 0.4 0.0 99.9 0.0 0.0 0.0 1.3 0.1 37.8 0.0 0.0 38.9 99.9 99.9 0.0
C 99.9 100.0 99.9 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 0.0 0.1 99.9 0.0 0.0 0.0 0.1 99.9
G 0.0 0.0 0.0 100.0 0.0 0.0 99.5 98.1 99.5 0.0 0.0 0.0 0.0 0.0 98.7 0.0 62.0 0.0 0.1 61.1 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.1 0.0 0.0 99.9 0.0 99.9 0.0 99.9 0.0 0.0 99.8 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0

1 5 10 15 20
C T G C A G G C A A G T C A T G A G A G A G G

A 0.0 0.0 0.1 0.0 99.9 0.0 0.0 0.0 99.9 99.9 0.0 0.0 0.1 99.9 0.0 0.0 99.9 0.1 99.8 0.0 100.0 0.0 0.0
C 99.0 0.0 0.0 93.2 0.0 0.0 0.0 95.9 0.0 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
G 0.0 0.0 99.9 0.0 0.0 100.0 99.9 0.1 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 99.9 0.0 100.0 0.0 99.9 100.0
T 0.9 99.9 0.0 6.8 0.0 0.0 0.1 4.0 0.0 0.1 0.0 100.0 0.3 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 99.9 99.9 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 99.8 0.0 100.0 0.0 0.0
C 98.8 0.0 0.0 91.9 0.0 0.0 0.0 95.1 0.0 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
G 0.0 0.0 100.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 99.9 99.9
T 1.2 100.0 0.0 8.0 0.0 0.0 0.1 4.9 0.0 0.0 0.0 100.0 0.4 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 99.9 99.9 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 99.8 0.0 100.0 0.0 0.0
C 98.8 0.0 0.0 91.9 0.0 0.0 0.0 95.1 0.0 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
G 0.0 0.0 100.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 99.9 99.9
T 1.2 100.0 0.0 8.0 0.0 0.0 0.1 4.9 0.0 0.0 0.0 100.0 0.4 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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c

C C T A T C A T C A T A G G T C G T C A T G C
A 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
C 100.0 99.9 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 100.0 100.0 0.0 0.0 99.9 0.5 0.0 0.0 0.4 100.0 0.0
T 0.0 0.0 100.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.6 0.0 0.0 0.0 100.0 0.0 0.0 99.4 0.0 0.0 99.6 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C T A T C A T C A T A G G T C G T C A T G C

A 0.0 0.0 0.0 100.0 0.0 0.0 98.6 0.0 0.0 98.4 0.0 97.0 23.9 0.7 0.0 0.0 7.4 0.0 0.0 97.6 0.0 30.3 0.1
C 99.9 99.9 0.0 0.0 0.0 99.9 0.0 0.0 98.6 0.0 0.0 0.0 0.6 0.0 0.0 96.4 0.0 0.0 97.2 0.0 0.0 0.3 98.7
G 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 71.8 95.8 0.0 0.0 89.8 0.0 0.0 0.0 0.0 67.6 0.1
T 0.0 0.0 99.9 0.0 100.0 0.0 0.0 98.7 0.0 0.0 98.2 0.0 0.2 0.1 96.5 0.0 0.0 97.1 0.0 0.0 97.7 0.3 0.2
- 0.0 0.0 0.0 0.0 0.0 0.1 1.3 1.3 1.3 1.5 1.7 2.9 3.4 3.4 3.5 3.5 2.8 2.8 2.7 2.3 2.3 1.5 0.9

C C T A T C A T C A T A G G T C G T C A T G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.0 0.1 0.0 98.8 0.0 97.9 21.4 0.6 0.0 0.0 6.0 0.0 0.0 98.0 0.0 24.6 0.1
C 99.9 99.9 0.0 0.0 0.0 99.8 0.0 0.1 99.1 0.0 0.0 0.0 0.5 0.0 0.0 97.3 0.0 0.0 97.9 0.0 0.0 0.4 98.6
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 75.2 96.7 0.0 0.0 91.9 0.0 0.0 0.0 0.0 73.5 0.0
T 0.0 0.0 99.9 0.0 99.9 0.0 0.0 99.0 0.0 0.0 98.7 0.0 0.2 0.0 97.3 0.0 0.0 97.8 0.0 0.0 98.2 0.2 0.3
- 0.0 0.0 0.0 0.0 0.0 0.1 0.9 0.9 0.8 1.1 1.2 2.0 2.6 2.7 2.7 2.6 2.1 2.1 2.0 1.9 1.8 1.3 1.0

C C T A T C A T C A T A G G T C G T C A T G C
A 0.0 0.0 0.0 99.9 0.0 0.0 98.8 0.0 0.0 98.6 0.0 97.4 21.5 0.8 0.0 0.0 5.9 0.0 0.0 97.7 0.0 25.3 0.1
C 100.0 99.9 0.0 0.0 0.0 99.9 0.1 0.1 98.8 0.0 0.0 0.1 0.7 0.1 0.1 96.7 0.0 0.1 97.4 0.0 0.0 0.4 98.8
G 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 74.6 96.0 0.1 0.0 91.3 0.1 0.0 0.0 0.0 72.9 0.1
T 0.0 0.1 100.0 0.0 100.0 0.0 0.0 98.8 0.0 0.0 98.5 0.0 0.2 0.0 96.7 0.0 0.1 97.3 0.1 0.0 97.8 0.3 0.3
- 0.0 0.0 0.0 0.0 0.0 0.0 1.1 1.1 1.2 1.4 1.4 2.5 3.0 3.1 3.1 3.2 2.6 2.5 2.5 2.2 2.2 1.1 0.7

20 15 10 5 1
C C T A T C A T C A T A G G T C G T C A T G C

A 0.0 0.0 0.0 100.0 0.0 0.0 99.2 0.0 0.0 98.9 0.0 98.2 18.5 0.3 0.0 0.0 7.4 0.1 0.0 98.8 0.0 26.5 0.1
C 100.0 99.9 0.0 0.0 0.0 99.9 0.0 0.0 99.2 0.0 0.0 0.0 0.2 0.0 0.0 98.0 0.0 0.0 98.6 0.0 0.0 0.2 99.1
G 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 79.3 97.7 0.0 0.0 91.1 0.0 0.0 0.0 0.0 72.4 0.0
T 0.0 0.0 100.0 0.0 100.0 0.0 0.0 99.3 0.0 0.0 98.8 0.0 0.0 0.0 97.9 0.0 0.0 98.6 0.0 0.0 98.8 0.1 0.3
- 0.0 0.0 0.0 0.0 0.0 0.1 0.7 0.6 0.7 1.0 1.1 1.7 2.0 2.0 2.0 2.0 1.4 1.4 1.3 1.2 1.2 0.8 0.6

C C T A T C A T C A T A G G T C G T C A T G C
A 0.0 0.0 0.0 100.0 0.0 0.0 99.5 0.0 0.0 99.3 0.0 98.6 13.6 0.3 0.0 0.0 5.2 0.1 0.0 99.0 0.0 18.7 0.1
C 99.9 100.0 0.1 0.0 0.0 99.9 0.0 0.0 99.4 0.0 0.0 0.1 0.1 0.0 0.0 98.5 0.0 0.1 98.9 0.0 0.0 0.2 99.6
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 84.7 98.2 0.0 0.0 93.6 0.0 0.0 0.0 0.0 80.5 0.0
T 0.1 0.0 99.9 0.0 99.9 0.0 0.0 99.5 0.0 0.0 99.2 0.0 0.0 0.0 98.5 0.0 0.0 98.7 0.0 0.0 99.0 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.6 0.7 0.8 1.3 1.5 1.5 1.5 1.5 1.1 1.1 1.1 0.9 0.9 0.5 0.3

C C T A T C A T C A T A G G T C G T C A T G C
A 0.0 0.0 0.0 100.0 0.0 0.0 99.3 0.0 0.0 99.2 0.0 98.4 15.9 0.5 0.0 0.0 6.8 0.0 0.0 98.9 0.0 22.6 0.0
C 100.0 100.0 0.0 0.0 0.0 99.9 0.0 0.0 99.2 0.0 0.0 0.1 0.1 0.0 0.0 98.3 0.0 0.0 98.7 0.0 0.0 0.1 99.4
G 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 82.2 97.7 0.0 0.0 91.8 0.0 0.0 0.0 0.0 76.8 0.0
T 0.0 0.0 100.0 0.0 99.9 0.0 0.0 99.3 0.1 0.0 99.1 0.0 0.1 0.0 98.2 0.0 0.0 98.6 0.0 0.0 98.9 0.0 0.2
- 0.0 0.0 0.0 0.0 0.0 0.1 0.6 0.7 0.7 0.8 0.8 1.5 1.8 1.8 1.8 1.7 1.3 1.3 1.2 1.1 1.1 0.5 0.3

20 15 10 5 1
C C T A T C A T C A T A G G T C G T C A T G C

A 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.9 0.1 0.0 0.0 0.4 0.0 0.0 100.0 0.0 1.9 0.0
C 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 0.0 100.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.0 99.9 0.0 0.0 99.5 0.0 0.0 0.0 0.0 98.1 0.0
T 0.0 0.0 100.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C T A T C A T C A T A G G T C G T C A T G C
A 0.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 100.0 0.0 99.9 0.6 0.0 0.0 0.0 0.2 0.0 0.0 99.9 0.0 1.3 0.0
C 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 100.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.4 99.9 0.0 0.0 99.8 0.0 0.0 0.0 0.0 98.7 0.0
T 0.0 0.0 100.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C T A T C A T C A T A G G T C G T C A T G C
A 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 99.9 0.9 0.0 0.0 0.0 0.2 0.0 0.0 99.9 0.0 1.5 0.0
C 99.9 100.0 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.1 100.0 0.0 0.0 0.0 100.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.1 100.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 98.5 0.0
T 0.0 0.0 100.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.1 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

IDH1 R132H 
I128 I129

ev
oA

1-
se

B
E-

T2
A

 -R
ap

 
R

ep
lic

at
e 

3
P127

PAM

un
tre

at
ed

ev
ol

A
1-

B
E4

m
ax

 
R

ep
lic

at
e 

1 
ev

oA
1-

B
E4

m
ax

 
R

ep
lic

at
e 

2 
ev

oA
1-

B
E4

m
ax

 
R

ep
lic

at
e 

3

ev
oA

1-
se

B
E-

T2
A

 +
R

ap
 

R
ep

lic
at

e 
1 

ev
oA

1-
se

B
E-

T2
A

 +
R

ap
 

R
ep

lic
at

e 
2

PAM

ev
oA

1-
se

B
E-

T2
A

 +
R

ap
 

R
ep

lic
at

e 
3

PAM

ev
oA

1-
se

B
E-

T2
A

 -R
ap

 
R

ep
lic

at
e 

1 
A134

ev
oA

1-
se

B
E-

T2
A

 -R
ap

 
R

ep
lic

at
e 

2
I130 G131 R132 H133

Supplementary Figure 1

5



d

C C T G C T C A G G A A C C A G T G C A A G G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 100.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0
C 100.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 67.3 0.0 0.0 0.0 0.1 100.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 100.0 0.0 0.0 0.0 100.0 100.0
T 0.0 0.0 100.0 32.7 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
C C T G C T C A G G A A C C A G T G C A A G G

A 0.1 0.1 0.0 0.0 0.3 0.0 0.0 99.0 0.1 0.1 99.2 99.2 0.0 0.0 99.6 0.0 0.0 0.0 0.0 100.0 100.0 0.2 0.0
C 82.8 58.2 0.0 0.0 47.2 0.0 47.2 0.0 0.0 0.0 0.0 0.0 99.2 96.9 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.1 0.0
G 0.0 0.1 0.0 65.9 0.4 0.0 0.3 0.0 99.1 99.0 0.0 0.0 0.0 0.0 0.0 99.6 0.0 99.9 0.0 0.0 0.0 99.7 100.0
T 16.8 41.1 99.6 33.6 51.6 99.1 51.4 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0 99.7 0.0 0.2 0.0 0.0 0.0 0.0
- 0.2 0.5 0.4 0.5 0.6 0.9 1.1 0.9 0.8 0.9 0.8 0.8 0.7 0.6 0.4 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0

C C T G C T C A G G A A C C A G T G C A A G G
A 0.0 0.1 0.0 0.0 0.1 0.0 0.1 99.4 0.2 0.0 99.5 99.5 0.0 0.0 99.7 0.0 0.0 0.0 0.0 100.0 100.0 0.2 0.0
C 83.9 61.7 0.0 0.0 51.8 0.0 52.0 0.0 0.0 0.0 0.0 0.0 99.5 96.3 0.0 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 65.8 0.4 0.0 0.2 0.0 99.2 99.4 0.0 0.0 0.0 0.0 0.0 99.6 0.1 99.9 0.0 0.0 0.0 99.8 99.9
T 15.7 37.6 99.5 33.7 46.9 99.2 46.6 0.0 0.0 0.0 0.0 0.0 0.0 3.2 0.0 0.1 99.8 0.0 0.3 0.0 0.0 0.0 0.0
- 0.3 0.5 0.5 0.4 0.8 0.8 1.2 0.6 0.6 0.5 0.5 0.5 0.5 0.4 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0

C C T G C T C A G G A A C C A G T G C A A G G
A 0.1 0.1 0.0 0.0 0.1 0.0 0.1 99.3 0.1 0.1 99.4 99.4 0.0 0.0 99.6 0.0 0.0 0.0 0.0 100.0 100.0 0.4 0.0
C 83.8 60.9 0.0 0.0 52.2 0.0 52.4 0.0 0.0 0.0 0.0 0.0 99.4 97.3 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0
G 0.1 0.0 0.0 67.1 0.6 0.0 0.2 0.0 99.1 99.3 0.0 0.0 0.0 0.0 0.0 99.6 0.1 100.0 0.0 0.0 0.0 99.6 100.0
T 15.8 38.5 99.6 32.5 46.3 99.1 46.3 0.0 0.0 0.0 0.0 0.0 0.1 2.3 0.0 0.0 99.7 0.0 0.1 0.0 0.0 0.0 0.0
- 0.2 0.5 0.3 0.4 0.7 0.8 1.1 0.6 0.6 0.6 0.6 0.6 0.5 0.4 0.3 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
C C T G C T C A G G A A C C A G T G C A A G G

A 0.2 0.0 0.0 0.0 0.0 0.0 0.0 99.7 0.0 0.0 99.6 99.7 0.0 0.0 99.8 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0
C 86.9 70.4 0.0 0.0 65.1 0.0 65.2 0.0 0.0 0.0 0.0 0.0 99.7 97.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0
G 0.1 0.0 0.0 67.9 0.1 0.0 0.1 0.0 99.7 99.6 0.0 0.0 0.0 0.0 0.1 99.9 0.0 100.0 0.0 0.0 0.0 100.0 100.0
T 12.7 29.4 99.8 31.8 34.5 99.6 34.2 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 100.0 0.0 0.1 0.0 0.0 0.0 0.0
- 0.1 0.2 0.2 0.2 0.3 0.3 0.5 0.3 0.3 0.4 0.4 0.3 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C T G C T C A G G A A C C A G T G C A A G G
A 0.0 0.1 0.0 0.0 0.1 0.0 0.0 99.8 0.1 0.0 99.7 99.8 0.0 0.0 99.9 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0
C 89.7 77.9 0.0 0.0 74.4 0.0 74.3 0.0 0.0 0.0 0.0 0.0 99.8 98.6 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 66.9 0.2 0.1 0.1 0.0 99.6 99.7 0.0 0.0 0.0 0.0 0.0 99.8 0.1 100.0 0.0 0.0 0.0 100.0 100.0
T 10.2 21.9 99.8 32.9 25.2 99.6 25.3 0.0 0.0 0.1 0.0 0.0 0.0 1.2 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0
- 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.2 0.2 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C T G C T C A G G A A C C A G T G C A A G G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 99.8 99.7 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0
C 89.6 76.5 0.0 0.0 71.0 0.0 71.4 0.0 0.0 0.0 0.0 0.0 99.7 98.5 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 66.7 0.2 0.0 0.0 0.0 99.7 99.8 0.0 0.0 0.0 0.0 0.0 100.0 0.1 100.0 0.0 0.0 0.0 100.0 100.0
T 10.2 23.2 99.9 33.2 28.6 99.8 28.4 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0
- 0.2 0.2 0.1 0.1 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
C C T G C T C A G G A A C C A G T G C A A G G

A 0.1 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0
C 99.2 97.6 0.0 0.0 96.8 0.0 96.8 0.0 0.0 0.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 65.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0 100.0 100.0
T 0.7 2.4 100.0 34.9 3.2 100.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C T G C T C A G G A A C C A G T G C A A G G
A 0.0 0.0 0.0 0.0 0.1 0.0 0.1 100.0 0.0 0.0 99.9 99.9 0.1 0.0 99.9 0.1 0.0 0.0 0.0 100.0 100.0 0.0 0.0
C 99.7 97.9 0.0 0.0 97.3 0.0 97.4 0.0 0.0 0.0 0.0 0.0 99.9 99.8 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 65.7 0.0 0.1 0.0 0.0 100.0 99.9 0.0 0.1 0.0 0.0 0.0 99.9 0.1 100.0 0.0 0.0 0.0 99.9 100.0
T 0.3 2.0 100.0 34.2 2.5 99.8 2.4 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C T G C T C A G G A A C C A G T G C A A G G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.1 100.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0
C 99.4 98.2 0.0 0.0 97.7 0.0 97.7 0.0 0.0 0.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 66.1 0.0 0.1 0.0 0.1 99.9 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.1 100.0 0.0 0.0 0.0 100.0 100.0
T 0.6 1.8 100.0 33.9 2.2 99.9 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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e

T G A G G T C C A G C T G A A C C A T A T G G
A 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 100.0 99.9 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 0.0 99.7 99.8 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9 100.0 0.0 0.1 0.0 0.1 0.0 0.0
G 0.0 99.9 0.1 100.0 99.9 0.2 0.1 0.0 0.1 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 100.0 99.9
T 100.0 0.0 0.0 0.0 0.0 99.8 0.2 0.2 0.0 0.0 0.0 100.0 0.0 0.0 0.1 0.0 0.0 0.0 99.9 0.0 99.9 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
T G A G G T C C A G C T G A A C C A T A T G G

A 0.0 0.0 99.5 0.0 0.0 0.0 0.5 0.1 99.4 0.0 0.0 0.0 0.0 99.6 99.7 0.1 0.1 99.9 0.0 99.9 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 0.0 37.3 42.3 0.0 0.0 95.9 0.0 0.0 0.0 0.0 99.5 99.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 99.5 0.0 99.5 99.5 0.0 2.4 0.1 0.1 99.5 0.1 0.0 99.6 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 99.9 99.9
T 99.5 0.1 0.0 0.0 0.0 99.5 59.2 57.0 0.0 0.0 3.5 99.5 0.0 0.0 0.0 0.1 0.6 0.0 99.9 0.0 99.9 0.0 0.0
- 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.5 0.4 0.4 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1

C C T G C T C A G G A A C C A G T G C A A G G
A 0.0 0.1 99.9 0.0 0.0 0.1 0.6 0.2 99.7 0.0 0.1 0.0 0.1 99.6 99.7 0.0 0.1 99.9 0.0 100.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 0.0 43.3 48.8 0.0 0.0 95.9 0.0 0.0 0.1 0.0 99.8 99.2 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 99.8 0.0 99.8 99.7 0.5 2.6 0.1 0.1 99.7 0.2 0.0 99.6 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 100.0 99.9
T 99.8 0.0 0.0 0.0 0.0 99.2 53.3 50.6 0.0 0.0 3.6 99.7 0.0 0.0 0.1 0.1 0.6 0.0 99.9 0.0 100.0 0.0 0.0
- 0.1 0.1 0.1 0.2 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1

C C T G C T C A G G A A C C A G T G C A A G G
A 0.0 0.0 99.6 0.1 0.0 0.1 0.5 0.2 99.7 0.0 0.0 0.0 0.1 99.7 99.7 0.0 0.0 99.8 0.0 99.9 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 0.0 42.0 47.0 0.0 0.0 95.7 0.0 0.0 0.0 0.0 99.8 99.2 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 99.5 0.0 99.5 99.6 0.3 2.4 0.1 0.0 99.7 0.1 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 99.9
T 99.7 0.1 0.0 0.0 0.0 99.3 54.8 52.5 0.0 0.0 3.9 99.7 0.0 0.0 0.0 0.0 0.6 0.0 99.9 0.0 99.9 0.0 0.0
- 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.2 0.2 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1

1 5 10 15 20
T G A G G T C C A G C T G A A C C A T A T G G

A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 99.9 0.2 0.1 100.0 0.0 100.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 0.0 53.2 56.9 0.0 0.0 96.6 0.0 0.0 0.0 0.0 99.7 99.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 99.9 0.0 99.9 99.9 0.0 0.4 0.1 0.0 100.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0
T 99.9 0.0 0.0 0.0 0.0 100.0 46.3 43.0 0.0 0.0 3.4 100.0 0.0 0.0 0.0 0.0 0.8 0.0 100.0 0.0 100.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C T G C T C A G G A A C C A G T G C A A G G
A 0.0 0.0 99.9 0.0 0.0 0.1 0.1 0.0 99.9 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.0 99.9 0.0 99.9 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 0.0 66.9 70.4 0.0 0.0 97.9 0.0 0.0 0.0 0.0 99.9 99.4 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 99.9 0.0 99.9 99.9 0.4 0.4 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 99.9 99.9
T 99.9 0.0 0.0 0.0 0.0 99.5 32.6 29.6 0.0 0.0 2.0 99.9 0.0 0.0 0.0 0.0 0.5 0.0 99.9 0.0 99.9 0.0 0.0
- 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0

C C T G C T C A G G A A C C A G T G C A A G G
A 0.1 0.0 99.9 0.0 0.0 0.0 0.2 0.0 99.9 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 99.9 0.0 100.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 0.0 56.9 59.8 0.0 0.0 97.5 0.0 0.0 0.0 0.0 99.9 99.3 0.0 0.0 0.0 0.0 0.0 0.0
G 0.1 99.9 0.0 99.9 99.9 0.3 0.3 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 100.0 100.0
T 99.8 0.0 0.0 0.0 0.0 99.6 42.6 40.0 0.0 0.0 2.4 99.9 0.0 0.0 0.0 0.1 0.6 0.0 99.9 0.0 99.9 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
 G A G G T C C A G C T G A A C C A T A T G G

A 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 100.0 0.1 0.1 100.0 0.0 100.0 0.0 0.1 0.0
C 0.1 0.0 0.0 0.0 0.0 0.0 94.0 95.9 0.0 0.0 99.6 0.0 0.0 0.0 0.0 99.9 99.8 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 99.9 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 100.0
T 99.9 0.0 0.0 0.0 0.0 100.0 5.9 4.0 0.0 0.0 0.4 100.0 0.0 0.0 0.0 0.0 0.1 0.0 100.0 0.0 100.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C T G C T C A G G A A C C A G T G C A A G G
A 0.0 0.0 100.0 0.0 0.0 0.1 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 99.9 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 0.0 95.7 97.5 0.0 0.0 99.8 0.0 0.0 0.0 0.1 100.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 100.0 0.0 100.0 100.0 0.3 0.1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0
T 100.0 0.0 0.0 0.0 0.0 99.5 4.2 2.5 0.0 0.0 0.2 100.0 0.0 0.0 0.0 0.1 0.0 0.0 99.9 0.0 100.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C T G C T C A G G A A C C A G T G C A A G G
A 0.1 0.0 100.0 0.0 0.1 0.1 0.1 0.0 99.9 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.0 99.9 0.0 99.9 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 0.1 94.4 96.6 0.0 0.0 99.8 0.1 0.0 0.1 0.0 100.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 100.0 0.0 100.0 100.0 0.3 0.1 0.0 0.1 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 100.0 99.9
T 99.9 0.0 0.0 0.0 0.0 99.6 5.4 3.4 0.0 0.0 0.2 100.0 0.0 0.0 0.1 0.0 0.1 0.0 99.9 0.0 100.0 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
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f

G C T T C A G A T T C T G A A T G A G C A G G
A 0.0 0.0 0.0 0.0 0.0 99.9 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0
C 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
G 100.0 0.0 0.1 0.1 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.1 100.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0
T 0.0 0.0 99.9 99.9 0.0 0.0 0.0 0.0 100.0 100.0 0.0 99.8 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
G C T T C A G A T T C T G A A T G A G C A G G

A 0.0 0.0 0.0 0.0 0.1 99.7 0.0 99.7 0.0 0.0 0.1 0.0 0.0 99.7 99.8 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0
C 0.0 94.6 0.0 0.0 75.8 0.0 0.0 0.0 0.0 0.0 87.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0
G 99.9 0.1 0.0 0.0 0.1 0.0 99.7 0.0 0.0 0.0 0.3 0.0 99.7 0.0 0.0 0.0 99.9 0.0 99.9 0.0 0.0 100.0 100.0
T 0.0 5.2 99.8 99.8 23.7 0.0 0.0 0.0 99.6 99.7 11.9 99.7 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0

G C T T C A G A T T C T G A A T G A G C A G G
A 0.0 0.0 0.0 0.0 0.2 99.8 0.0 99.7 0.0 0.0 0.2 0.0 0.0 99.8 99.8 0.0 0.1 99.9 0.0 0.0 100.0 0.0 0.0
C 0.0 93.8 0.0 0.0 73.4 0.0 0.0 0.0 0.0 0.0 86.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0
G 99.9 0.1 0.0 0.0 0.3 0.0 99.7 0.0 0.0 0.0 0.3 0.0 99.8 0.0 0.0 0.0 99.8 0.0 99.9 0.0 0.0 100.0 99.9
T 0.0 6.0 99.8 99.8 25.9 0.0 0.0 0.0 99.6 99.6 12.9 99.6 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.1 0.1 0.2 0.2 0.3 0.2 0.3 0.3 0.4 0.3 0.4 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0

G C T T C A G A T T C T G A A T G A G C A G G
A 0.1 0.0 0.0 0.0 0.2 99.8 0.0 99.7 0.0 0.0 0.1 0.0 0.0 99.7 99.7 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0
C 0.0 93.3 0.0 0.0 70.9 0.0 0.0 0.0 0.0 0.0 85.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0
G 99.8 0.0 0.0 0.0 0.2 0.0 99.7 0.0 0.0 0.0 0.3 0.0 99.7 0.0 0.0 0.0 99.8 0.0 99.9 0.0 0.0 99.9 100.0
T 0.0 6.5 99.8 99.8 28.5 0.0 0.0 0.0 99.7 99.7 14.2 99.6 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0

1 5 10 15 20
G C T T C A G A T T C T G A A T G A G C A G G

A 0.0 0.0 0.0 0.0 0.0 99.9 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0
C 0.0 96.0 0.0 0.0 85.7 0.0 0.0 0.0 0.0 0.0 93.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0
G 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0
T 0.0 3.9 99.9 99.9 14.1 0.0 0.0 0.0 99.9 99.8 6.5 99.8 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

G C T T C A G A T T C T G A A T G A G C A G G
A 0.0 0.0 0.0 0.0 0.0 100.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 99.9 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0
C 0.0 97.3 0.0 0.0 90.2 0.0 0.0 0.0 0.0 0.0 95.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
G 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.1 0.0 99.9 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0
T 0.0 2.7 99.9 99.9 9.7 0.0 0.0 0.0 99.9 99.9 4.5 99.9 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

G C T T C A G A T T C T G A A T G A G C A G G
A 0.0 0.0 0.0 0.0 0.1 100.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0
C 0.0 98.4 0.0 0.0 93.1 0.0 0.0 0.0 0.0 0.0 96.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
G 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.1 0.0 100.0 0.0 0.0 0.0 99.9 0.0 99.9 0.0 0.0 100.0 99.9
T 0.0 1.6 99.9 99.9 6.8 0.0 0.0 0.0 99.9 99.9 3.4 99.9 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
G C T T C A G A T T C T G A A T G A G C A G G

A 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0
C 0.0 99.9 0.0 0.0 99.6 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
G 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0
T 0.0 0.1 100.0 100.0 0.4 0.0 0.0 0.0 100.0 100.0 0.1 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

G C T T C A G A T T C T G A A T G A G C A G G
A 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0
C 0.0 99.9 0.0 0.0 99.6 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
G 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 99.9 0.0 0.0 100.0 100.0
T 0.0 0.1 100.0 100.0 0.4 0.0 0.0 0.0 100.0 100.0 0.1 100.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

G C T T C A G A T T C T G A A T G A G C A G G
A 0.0 0.0 0.0 0.0 0.0 99.9 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0
C 0.0 99.8 0.0 0.0 98.9 0.0 0.0 0.0 0.0 0.0 99.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
G 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 99.9 0.0 100.0 0.0 0.0 100.0 100.0
T 0.0 0.2 99.9 99.9 1.0 0.0 0.0 0.0 100.0 100.0 0.4 99.9 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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g

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.2 0.2 0.0 99.9 0.5 0.5 0.0 100.0 0.0 0.1 0.0
C 99.9 100.0 100.0 0.0 0.0 100.0 0.0 99.9 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 100.0 0.0 99.9 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 99.8 0.0 0.1 99.4 99.5 0.0 0.0 0.0 99.9 0.0
T 0.1 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C C A T A A C C A T T G G C A G G C A C G C

A 0.0 0.0 0.0 99.9 0.0 0.0 99.6 0.0 0.0 99.6 0.0 0.0 18.0 7.6 0.0 99.1 48.9 49.1 0.0 99.4 0.0 7.9 0.0
C 100.0 100.0 99.9 0.0 0.0 99.8 0.1 99.7 99.6 0.0 0.0 0.0 0.0 0.0 99.1 0.0 0.3 0.2 99.4 0.0 99.5 0.0 99.5
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 81.2 91.5 0.0 0.0 49.1 49.4 0.0 0.0 0.0 91.6 0.0
T 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.4 99.3 0.1 0.1 0.1 0.0 0.8 0.5 0.0 0.0 0.1 0.1 0.0
- 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.3 0.4 0.4 0.6 0.7 0.7 0.8 0.8 0.9 0.9 0.8 0.6 0.5 0.5 0.5 0.5

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.7 0.0 0.0 99.7 0.0 0.0 13.1 5.6 0.0 99.3 40.1 39.8 0.0 99.5 0.0 5.3 0.0
C 99.9 99.9 99.9 0.0 0.0 99.9 0.0 99.7 99.7 0.0 0.0 0.0 0.0 0.0 99.4 0.0 0.2 0.3 99.6 0.0 99.7 0.0 99.7
G 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 86.3 93.8 0.0 0.0 58.4 58.8 0.0 0.0 0.0 94.4 0.0
T 0.1 0.0 0.0 0.0 99.9 0.0 0.0 0.1 0.0 0.0 99.6 99.4 0.1 0.0 0.1 0.0 0.6 0.5 0.0 0.0 0.0 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.2 0.2 0.3 0.4 0.5 0.6 0.6 0.6 0.6 0.7 0.6 0.4 0.4 0.3 0.3 0.2

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.8 0.0 0.0 99.7 0.0 0.0 99.6 0.0 0.0 20.0 9.2 0.0 99.1 53.7 53.4 0.0 99.5 0.0 9.9 0.0
C 99.9 99.9 99.9 0.0 0.0 99.8 0.0 99.8 99.6 0.0 0.0 0.0 0.0 0.1 99.2 0.0 0.4 0.4 99.4 0.0 99.7 0.0 99.7
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 79.2 89.9 0.0 0.0 44.4 45.0 0.0 0.0 0.0 89.7 0.0
T 0.0 0.0 0.0 0.1 99.9 0.1 0.0 0.0 0.0 0.0 99.4 99.3 0.0 0.0 0.0 0.0 0.7 0.5 0.0 0.0 0.0 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.5 0.7 0.7 0.8 0.8 0.8 0.8 0.7 0.5 0.5 0.3 0.3 0.3

20 15 10 5 1
C C C A T C A C C A T T G G C A G G C A C G C

A 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 9.1 3.5 0.0 99.8 30.7 30.2 0.0 99.9 0.0 4.2 0.0
C 100.0 100.0 100.0 0.0 0.0 100.0 0.0 99.9 99.9 0.0 0.0 0.0 0.1 0.0 99.8 0.0 0.1 0.2 99.9 0.0 99.9 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 90.7 96.3 0.0 0.0 68.7 69.3 0.0 0.0 0.0 95.8 0.0
T 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.8 99.9 0.0 0.0 0.0 0.0 0.3 0.2 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 6.4 2.3 0.0 99.8 22.7 22.3 0.0 99.8 0.0 2.7 0.0
C 99.9 100.0 100.0 0.0 0.0 99.9 0.1 99.9 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.2 0.2 99.9 0.0 99.9 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 93.4 97.5 0.0 0.0 76.9 77.3 0.0 0.1 0.0 97.2 0.0
T 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 10.2 3.3 0.0 99.7 35.9 35.3 0.0 99.8 0.0 4.9 0.0
C 99.9 99.9 99.9 0.0 0.0 99.9 0.0 99.9 99.9 0.0 0.0 0.0 0.0 0.0 99.6 0.0 0.3 0.2 99.8 0.0 99.8 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 89.5 96.4 0.0 0.1 63.3 64.1 0.0 0.0 0.0 95.0 0.0
T 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.7 99.7 0.0 0.0 0.1 0.0 0.3 0.1 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1

20 15 10 5 1
C C C A T C A C C A T T G G C A G G C A C G C

A 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.7 0.3 0.0 100.0 6.0 5.5 0.0 100.0 0.0 0.5 0.0
C 100.0 100.0 100.0 0.0 0.0 100.0 0.0 99.9 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.1 0.0 99.9 0.0 100.0 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.2 99.7 0.0 0.0 93.9 94.4 0.0 0.0 0.0 99.5 0.0
T 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 99.9 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.5 0.1 0.0 99.9 4.0 3.5 0.0 99.8 0.0 0.2 0.0
C 99.9 100.0 100.0 0.0 0.0 100.0 0.1 99.9 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.1 0.0 99.9 0.0 99.9 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.4 99.8 0.0 0.1 95.9 96.4 0.0 0.1 0.0 99.8 0.0
T 0.1 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.7 0.3 0.0 99.9 5.7 5.1 0.0 99.9 0.0 0.2 0.0
C 100.0 100.0 99.9 0.0 0.0 99.9 0.0 99.9 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.1 0.0 100.0 0.0 99.9 0.0 99.9
G 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.3 99.7 0.0 0.1 94.2 94.8 0.0 0.0 0.0 99.7 0.0
T 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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h

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 99.7 99.9 0.0 99.9 99.9 0.0 99.4 99.6 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 99.8 99.8 0.0 0.0 0.0 99.8 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.0 99.8 0.1 0.0 0.0 99.8 0.0 99.9 0.1 0.1 99.9 0.1 0.1 99.7 0.0 0.0 99.5 0.1 0.0 99.8 99.8 99.8
T 0.0 0.0 0.1 99.7 0.2 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4 0.0 0.0 0.0

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.5 99.7 0.1 0.0 0.4 0.2 0.0 99.6 0.0 1.1 99.6 0.0 99.8 99.8 0.1 99.8 99.8 0.0 99.7 99.8 0.0 0.0 0.0
C 0.1 0.0 0.0 0.1 46.1 47.3 0.0 0.0 0.0 93.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.1 0.0 99.6 2.1 1.5 0.5 99.5 0.0 99.5 0.2 0.0 99.7 0.0 0.0 99.7 0.0 0.0 99.7 0.0 0.0 99.9 99.9 99.9
T 0.0 0.0 0.1 97.4 51.6 51.6 0.0 0.0 0.0 5.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
- 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.3 0.2 0.2 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.4 99.7 0.1 0.0 0.5 0.3 0.1 99.7 0.0 0.0 99.7 0.0 99.7 99.8 0.1 99.9 99.9 0.0 99.7 99.8 0.0 0.0 0.0
C 0.1 0.0 0.0 0.0 52.8 54.3 0.0 0.0 0.0 95.2 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.3 0.0 99.5 0.2 1.6 0.4 99.6 0.0 99.6 0.1 0.1 99.7 0.1 0.1 99.7 0.0 0.0 99.7 0.0 0.0 99.9 99.9 99.8
T 0.0 0.0 0.2 99.6 44.7 44.7 0.1 0.0 0.1 4.5 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.2
- 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.5 99.8 0.0 0.0 0.6 0.1 0.0 99.8 0.0 0.1 99.6 0.0 99.6 99.8 0.0 99.8 99.8 0.0 99.5 99.7 0.0 0.0 0.0
C 0.1 0.0 0.0 0.0 45.0 46.2 0.0 0.0 0.0 94.7 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.3 0.1 99.6 0.1 1.4 0.5 99.7 0.0 99.7 0.1 0.1 99.8 0.1 0.1 99.7 0.0 0.0 99.6 0.0 0.0 99.9 99.8 99.7
T 0.1 0.0 0.2 99.7 52.9 53.0 0.1 0.0 0.1 4.9 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.2
- 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.3 0.3 0.3 0.1 0.1 0.1

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.1 99.9 0.0 0.1 0.1 0.0 0.0 99.9 0.0 1.1 99.8 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.8 99.8 0.0 0.0 0.0
C 0.0 0.0 0.0 0.1 65.6 65.8 0.0 0.0 0.0 96.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.0 99.9 1.7 0.3 0.0 99.9 0.0 99.8 0.2 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 99.9 99.9 99.9
T 0.0 0.0 0.1 98.1 34.0 34.0 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
- 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.2 0.2 0.2 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.1 99.9 0.0 0.0 0.1 0.0 0.0 99.9 0.0 0.0 99.7 0.0 99.6 99.8 0.0 99.9 99.9 0.0 99.6 99.8 0.0 0.0 0.0
C 0.0 0.0 0.0 0.1 72.9 73.2 0.0 0.0 0.0 97.8 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.1 99.8 0.1 0.6 0.1 99.9 0.0 99.8 0.1 0.1 99.9 0.2 0.1 99.7 0.0 0.0 99.7 0.0 0.0 99.8 99.8 99.6
T 0.1 0.0 0.2 99.7 26.4 26.7 0.1 0.0 0.1 2.1 0.1 0.0 0.0 0.1 0.2 0.0 0.0 0.2 0.2 0.0 0.1 0.2 0.3
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 99.6 99.8 0.0 99.9 99.9 0.0 99.6 99.8 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 60.3 60.3 0.0 0.0 0.0 96.6 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.0 99.8 0.1 0.6 0.1 99.8 0.0 99.9 0.0 0.1 99.9 0.2 0.1 99.8 0.0 0.0 99.6 0.1 0.0 99.9 99.8 99.7
T 0.0 0.0 0.1 99.8 39.0 39.5 0.2 0.0 0.1 3.3 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.2 0.1 0.0 0.1 0.1 0.3
- 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.0 0.0 0.0

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 1.3 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.7 99.8 0.0 0.0 0.0
C 0.0 0.0 0.0 0.1 94.6 94.8 0.0 0.0 0.0 98.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 100.0 0.1 99.9 1.9 0.0 0.0 100.0 0.0 99.9 0.2 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 99.8 99.8 99.9
T 0.0 0.0 0.1 97.9 5.3 5.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.1 0.0 0.0 0.0 100.0 0.0 0.0 99.8 0.0 99.7 99.9 0.0 100.0 99.9 0.0 99.6 99.8 0.0 0.0 0.0
C 0.0 0.0 0.0 0.1 96.0 96.2 0.0 0.0 0.0 99.7 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.0 99.8 0.2 0.1 0.0 99.8 0.0 99.9 0.0 0.1 100.0 0.1 0.0 99.7 0.0 0.1 99.6 0.0 0.0 99.9 99.7 99.6
T 0.0 0.0 0.2 99.7 3.9 3.8 0.1 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.2 0.2 0.0 0.0 0.2 0.3
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 99.7 99.9 0.0 99.9 99.9 0.0 99.6 99.7 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 94.8 94.9 0.0 0.0 0.0 99.7 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.1 99.8 0.2 0.1 0.0 99.9 0.0 99.8 0.1 0.1 100.0 0.2 0.1 99.9 0.0 0.0 99.6 0.0 0.0 99.8 99.8 99.7
T 0.0 0.0 0.1 99.7 5.1 5.0 0.1 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.2
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.3 0.3 0.3 0.1 0.0 0.0
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i

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.1 100.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 100.0
T 100.0 100.0 0.0 99.9 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 100.0 0.0 99.9 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
T T C T T C T T C T G C T T A G A C T C T T G

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0 100.0 15.0 100.0 0.0 0.0 0.0 0.0 0.0 0.2
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.3 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 97.9 0.0 0.0 0.0 0.0 84.8 0.0 0.0 0.0 0.0 0.0 0.0 99.8
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 100.0 14.3 99.9 0.0 0.0 0.0 0.0 0.0 0.1
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.4 0.0 100.0 0.0 99.9 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 97.8 0.0 0.0 0.0 0.0 85.3 0.0 0.0 0.0 0.0 0.0 0.0 99.8
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 100.0 0.1 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0 100.0 15.6 100.0 0.0 0.0 0.0 0.0 0.0 0.3
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.3 0.0 99.9 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 97.9 0.0 0.0 0.0 0.0 84.1 0.0 0.0 0.0 0.0 0.0 0.0 99.7
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
T T C T T C T T C T G C T T A G A C T C T T G

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 100.0 4.8 100.0 0.0 0.0 0.0 0.0 0.0 0.1
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.4 0.0 0.0 0.0 0.0 95.2 0.0 0.0 0.0 0.0 0.0 0.0 99.9
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 100.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 100.0 3.7 99.9 0.0 0.0 0.0 0.0 0.0 0.1
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.5 0.0 0.0 0.0 0.0 96.2 0.0 0.0 0.0 0.0 0.0 0.0 99.9
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 99.9 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 100.0 6.0 100.0 0.0 0.0 0.0 0.0 0.0 0.1
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.0 0.0 0.0 0.0 0.0 93.9 0.0 0.0 0.0 0.0 0.0 0.0 99.9
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
T T C T T C T T C T G C T T A G A C T C T T G

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.1 100.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 100.0
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.2 100.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 99.9
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.1 100.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 100.0
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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j

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 99.7 0.0 0.0 0.1
C 100.0 100.0 0.2 0.0 0.0 99.9 0.0 0.1 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.2 0.0 0.2 100.0 0.0 0.2
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0
T 0.0 0.0 0.0 100.0 99.9 0.0 99.9 99.9 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.1 0.0 0.0 0.1 99.7
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C A T T C T T C T T C T G C T C A G A C G T

A 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 100.0 1.4 100.0 0.0 0.0 0.0
C 99.9 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.2 100.0 0.0 99.9 0.0 0.0 0.0 99.9 0.0 0.1
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 96.9 0.0 0.1 0.0 0.0 98.6 0.0 0.0 99.9 0.0
T 0.1 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 99.9 99.9 0.0 99.9 2.1 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 99.9
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 99.9 1.5 99.8 0.0 0.0 0.1
C 100.0 100.0 0.2 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.1 99.9 0.0 0.2
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.4 0.0 0.0 0.0 0.0 98.4 0.0 0.0 100.0 0.0
T 0.0 0.0 0.0 100.0 99.9 0.0 99.9 99.9 0.0 100.0 100.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 99.7
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 99.9 0.8 99.8 0.0 0.0 0.0
C 100.0 99.9 0.1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.1 100.0 0.0 0.0 100.0 0.0 100.0 0.1 0.0 0.1 99.9 0.0 0.1
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.5 0.0 0.0 0.0 0.0 99.1 0.0 0.0 99.9 0.0
T 0.0 0.1 0.0 100.0 100.0 0.0 100.0 99.9 0.0 100.0 99.9 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 99.8
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C A T T C T T C T T C T G C T C A G A C G T

A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 99.9 0.6 99.9 0.0 0.0 0.0
C 100.0 100.0 0.1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.2 100.0 0.0 100.0 0.1 0.0 0.1 100.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 97.1 0.0 0.1 0.0 0.0 99.3 0.0 0.0 99.9 0.0
T 0.0 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 2.5 0.0 99.9 0.0 0.0 0.1 0.0 0.0 0.1 99.9
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.5 99.9 0.0 0.0 0.0
C 99.9 99.9 0.1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.1 0.0 0.1 99.9 0.0 0.3
G 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 100.0 0.0 0.0 0.0 0.0 99.5 0.0 0.0 100.0 0.1
T 0.0 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 99.6
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 99.9 0.8 99.8 0.0 0.0 0.1
C 100.0 100.0 0.1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.1 100.0 0.0 0.0 100.0 0.0 99.9 0.1 0.1 0.2 100.0 0.0 0.3
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.9 0.0 0.0 0.0 0.0 99.2 0.0 0.0 100.0 0.0
T 0.0 0.0 0.0 100.0 100.0 0.0 99.9 100.0 0.0 99.9 99.9 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 99.6
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

20 15 10 5 1
C C A T T C T T C T T C T G C T C A G A C G T

A 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 99.9 0.0 99.9 0.0 0.0 0.0
C 100.0 100.0 0.1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.2 100.0 0.0 100.0 0.1 0.0 0.1 99.9 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 97.5 0.0 0.1 0.0 0.0 99.9 0.0 0.0 99.8 0.0
T 0.0 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 2.3 0.0 99.9 0.0 0.0 0.1 0.0 0.1 0.1 100.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.1
C 100.0 99.9 0.1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 0.2
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0
T 0.0 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 99.8
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 99.9 0.0 0.0 0.0
C 100.0 100.0 0.1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.1 99.9 0.0 0.2
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0
T 0.0 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 99.7
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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k

G G A A T C C C T T C T G C A G C A C C T G G
A 0.0 0.0 99.9 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.1
C 0.0 0.0 0.0 0.0 0.0 99.9 99.9 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 100.0 100.0 0.0 0.0 0.0
G 100.0 100.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 99.9
T 0.0 0.0 0.0 0.0 99.9 0.1 0.1 0.1 99.9 100.0 0.0 99.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
G G A A T C C C T T C T G C A G C A C C T G G

A 0.1 0.1 98.3 98.1 0.0 0.1 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 98.6 0.0 0.0 99.0 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 64.1 64.8 64.5 0.0 0.0 72.9 0.0 0.0 96.3 0.0 0.0 98.1 0.0 99.3 99.3 0.0 0.0 0.0
G 98.6 98.4 0.0 0.0 0.0 0.1 0.2 0.2 0.0 0.0 0.1 0.0 98.1 0.0 0.0 98.6 0.0 0.0 0.0 0.0 0.0 99.7 99.7
T 0.0 0.0 0.0 0.0 98.1 33.6 32.5 32.6 97.9 97.9 24.3 97.9 0.0 2.1 0.0 0.0 0.8 0.0 0.0 0.0 99.3 0.0 0.0
- 1.3 1.5 1.6 1.8 1.9 2.0 2.4 2.5 2.0 2.1 2.6 2.1 1.9 1.5 1.4 1.3 1.1 0.9 0.7 0.7 0.6 0.2 0.2

G G A A T C C C T T C T G C A G C A C C T G G
A 0.1 0.2 98.7 98.6 0.0 0.1 0.3 0.2 0.0 0.0 0.1 0.0 0.0 0.0 99.1 0.0 0.0 99.3 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.1 66.8 67.6 67.4 0.1 0.0 75.8 0.0 0.0 97.4 0.0 0.0 98.5 0.1 99.6 99.6 0.0 0.0 0.0
G 98.8 98.6 0.0 0.0 0.0 0.1 0.2 0.2 0.0 0.0 0.1 0.0 98.8 0.0 0.0 99.1 0.0 0.1 0.0 0.0 0.0 99.8 99.8
T 0.0 0.0 0.0 0.0 98.4 31.4 30.0 30.1 98.2 98.2 21.9 98.5 0.0 1.7 0.0 0.0 0.7 0.0 0.0 0.0 99.6 0.0 0.0
- 1.1 1.2 1.3 1.4 1.5 1.6 1.9 2.1 1.7 1.7 2.1 1.5 1.1 1.0 0.9 0.8 0.8 0.6 0.4 0.4 0.4 0.2 0.2

T T C T T C T T C T G C T T A G A C T C T T G
A 0.2 0.1 98.6 98.5 0.0 0.2 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 98.8 0.0 0.0 99.2 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 59.5 60.5 60.2 0.0 0.0 69.7 0.0 0.0 96.7 0.0 0.0 98.1 0.0 99.5 99.6 0.0 0.0 0.0
G 98.7 98.5 0.0 0.0 0.0 0.1 0.2 0.3 0.0 0.0 0.1 0.1 98.4 0.0 0.0 99.0 0.0 0.0 0.0 0.0 0.0 99.8 99.8
T 0.0 0.1 0.0 0.0 98.4 38.3 36.7 36.8 97.9 98.0 27.7 98.2 0.0 2.1 0.0 0.0 0.9 0.1 0.0 0.0 99.5 0.0 0.0
- 1.1 1.3 1.4 1.5 1.6 2.0 2.3 2.4 2.0 2.0 2.4 1.7 1.5 1.3 1.2 1.0 0.9 0.7 0.5 0.4 0.4 0.2 0.2

1 5 10 15 20
G G A A T C C C T T C T G C A G C A C C T G G

A 0.0 0.0 99.7 99.6 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 99.7 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 83.1 83.5 83.1 0.0 0.0 90.1 0.0 0.0 99.2 0.0 0.0 99.5 0.0 99.8 99.8 0.0 0.0 0.0
G 99.7 99.6 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.0 99.6 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 100.0 99.9
T 0.0 0.0 0.0 0.0 99.6 16.4 15.8 16.2 99.6 99.5 9.3 99.6 0.0 0.5 0.0 0.0 0.2 0.0 0.0 0.0 99.8 0.0 0.0
- 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.6 0.4 0.4 0.5 0.4 0.4 0.3 0.3 0.3 0.3 0.2 0.1 0.1 0.1 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 99.6 99.6 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 86.3 86.5 86.6 0.0 0.0 93.0 0.0 0.0 99.3 0.0 0.0 99.7 0.0 99.8 99.8 0.0 0.0 0.0
G 99.7 99.6 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.0 99.7 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 99.9 99.9
T 0.1 0.0 0.0 0.0 99.6 13.2 12.8 12.8 99.6 99.6 6.4 99.6 0.0 0.4 0.0 0.0 0.1 0.0 0.0 0.0 99.8 0.0 0.0
- 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.4 0.4 0.5 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1

T T C T T C T T C T G C T T A G A C T C T T G
A 0.1 0.0 99.6 99.6 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 99.7 0.1 0.0 99.6 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.1 77.9 78.3 77.9 0.0 0.0 87.5 0.0 0.0 99.1 0.0 0.0 99.5 0.0 99.8 99.8 0.0 0.0 0.0
G 99.6 99.6 0.0 0.0 0.0 0.1 0.1 0.2 0.0 0.0 0.0 0.0 99.6 0.0 0.0 99.5 0.0 0.0 0.0 0.0 0.0 99.9 99.9
T 0.0 0.0 0.0 0.0 99.5 21.4 21.0 21.3 99.5 99.5 11.9 99.5 0.1 0.5 0.0 0.0 0.1 0.0 0.0 0.0 99.8 0.0 0.0
- 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.4 0.6 0.4 0.4 0.3 0.3 0.4 0.4 0.3 0.2 0.2 0.2 0.1 0.1

1 5 10 15 20
G G A A T C C C T T C T G C A G C A C C T G G

A 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 97.0 97.2 97.0 0.0 0.0 99.5 0.0 0.0 99.9 0.0 0.0 99.9 0.0 100.0 100.0 0.1 0.0 0.0
G 99.9 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 99.9
T 0.0 0.0 0.0 0.0 100.0 3.0 2.8 2.9 100.0 99.9 0.5 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 99.9 99.9 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.1
C 0.0 0.0 0.0 0.0 0.0 96.7 96.9 96.8 0.0 0.0 99.3 0.0 0.0 99.8 0.0 0.0 99.8 0.0 99.9 99.9 0.0 0.0 0.0
G 99.9 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.1 99.9 99.8
T 0.0 0.0 0.0 0.0 99.9 3.2 2.9 3.0 99.9 99.9 0.6 99.8 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 99.8 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 99.9 99.9 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 96.3 96.5 96.4 0.0 0.0 99.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 99.9 99.9 0.0 0.0 0.0
G 100.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 99.9
T 0.0 0.0 0.0 0.0 99.9 3.6 3.4 3.4 99.9 99.9 0.8 99.8 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 99.9 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
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l

C C T G G T G C T G C A G A C G G G G T T C C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 99.9 0.0 99.8 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0
C 99.7 99.8 0.2 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.1 99.9 99.9
G 0.1 0.1 0.1 99.9 99.9 0.2 100.0 0.0 0.2 99.8 0.0 0.0 99.8 0.1 0.0 99.9 99.8 99.6 99.7 0.0 0.3 0.0 0.0
T 0.1 0.1 99.6 0.0 0.0 99.8 0.0 0.1 99.8 0.1 0.0 0.0 0.1 0.0 0.1 0.0 0.2 0.3 0.2 99.9 99.4 0.1 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C T G G T G C T G C A G A C G G G G T T C C

A 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.3 0.0 99.8 4.8 99.8 0.0 7.6 7.5 8.1 4.4 0.0 0.0 0.0 0.0
C 99.9 99.9 0.1 0.0 0.0 0.0 0.0 99.8 0.0 0.0 99.9 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 99.7 99.8
G 0.0 0.0 0.0 99.8 99.8 0.0 99.9 0.0 0.0 99.6 0.0 0.0 94.9 0.0 0.0 92.2 92.2 91.6 95.3 0.0 0.0 0.0 0.0
T 0.0 0.0 99.8 0.0 0.1 99.9 0.0 0.1 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 99.8 99.8 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

C C T G G T G C T G C A G A C G G G G T T C C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 99.8 4.8 99.6 0.0 9.1 8.7 9.7 4.5 0.0 0.1 0.0 0.0
C 99.8 99.8 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 99.9 0.1 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.1 99.8 99.8
G 0.1 0.0 0.2 99.9 99.9 0.2 99.6 0.0 0.2 99.9 0.0 0.0 94.9 0.2 0.0 90.8 91.0 89.9 95.2 0.0 0.3 0.0 0.0
T 0.1 0.1 99.7 0.0 0.0 99.7 0.1 0.0 99.6 0.0 0.0 0.0 0.2 0.0 0.1 0.0 0.2 0.3 0.2 99.8 99.4 0.1 0.0
- 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

C C T G G T G C T G C A G A C G G G G T T C C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.0 99.8 4.1 99.6 0.0 7.4 7.3 7.9 3.5 0.0 0.1 0.1 0.0
C 99.9 99.8 0.1 0.0 0.0 0.0 0.0 99.8 0.0 0.0 99.7 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.1 99.4 99.6
G 0.1 0.0 0.1 99.9 99.9 0.1 99.6 0.0 0.2 99.8 0.0 0.0 95.5 0.1 0.0 92.3 92.3 91.6 96.0 0.0 0.3 0.1 0.0
T 0.0 0.1 99.8 0.0 0.1 99.7 0.0 0.0 99.7 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.3 0.2 99.7 99.2 0.2 0.1
- 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

20 15 10 5 1
C C T G G T G C T G C A G A C G G G G T T C C

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 3.1 99.9 0.0 4.4 4.8 5.0 2.8 0.0 0.0 0.0 0.0
C 99.9 99.9 0.1 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 99.9 99.9
G 0.0 0.0 0.1 99.9 99.8 0.0 99.9 0.0 0.0 99.9 0.0 0.0 96.8 0.0 0.0 95.4 95.0 94.8 97.0 0.0 0.0 0.0 0.0
T 0.0 0.0 99.8 0.0 0.1 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 99.8 99.8 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1

C C T G G T G C T G C A G A C G G G G T T C C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 99.9 1.6 99.7 0.0 2.6 2.8 2.9 1.2 0.0 0.2 0.0 0.0
C 99.8 99.8 0.1 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.1 99.8 99.9
G 0.1 0.1 0.1 99.9 99.9 0.2 99.9 0.0 0.2 99.8 0.0 0.0 98.1 0.1 0.1 97.3 96.9 96.7 98.5 0.0 0.3 0.1 0.0
T 0.1 0.1 99.8 0.0 0.1 99.7 0.0 0.0 99.7 0.0 0.0 0.0 0.2 0.1 0.1 0.0 0.2 0.4 0.2 99.9 99.3 0.1 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

C C T G G T G C T G C A G A C G G G G T T C C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 2.9 99.6 0.0 4.9 4.8 4.9 2.8 0.0 0.1 0.0 0.0
C 99.8 99.8 0.1 0.0 0.0 0.0 0.0 99.8 0.0 0.0 99.7 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.1 99.7 99.7
G 0.1 0.1 0.1 99.9 99.9 0.3 99.8 0.0 0.3 99.8 0.0 0.0 96.8 0.1 0.0 94.8 94.9 94.4 96.8 0.1 0.3 0.0 0.0
T 0.1 0.1 99.8 0.0 0.0 99.6 0.0 0.0 99.5 0.1 0.0 0.0 0.2 0.1 0.1 0.1 0.2 0.4 0.2 99.7 99.3 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.2 0.2 0.2 0.2

20 15 10 5 1
C C T G G T G C T G C A G A C G G G G T T C C

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.1 99.9 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0
C 99.9 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 99.9 99.9
G 0.0 0.0 0.1 99.9 99.9 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 99.8 99.8 99.8 99.8 0.0 0.0 0.0 0.0
T 0.0 0.0 99.9 0.0 0.1 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

C C T G G T G C T G C A G A C G G G G T T C C
A 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
C 99.7 99.7 0.1 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.2 99.7 99.8
G 0.1 0.1 0.2 99.9 99.9 0.3 99.9 0.0 0.3 99.9 0.1 0.0 99.6 0.2 0.1 99.9 99.6 99.4 99.5 0.1 0.4 0.0 0.0
T 0.1 0.1 99.7 0.0 0.1 99.7 0.0 0.0 99.6 0.1 0.0 0.0 0.3 0.1 0.1 0.1 0.2 0.5 0.3 99.8 99.1 0.1 0.1
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

C C T G G T G C T G C A G A C G G G G T T C C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 99.7 0.0 0.3 0.2 0.2 0.0 0.0 0.2 0.0 0.0
C 99.9 99.8 0.1 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.2 99.8 99.9
G 0.1 0.1 0.1 99.9 99.9 0.3 99.9 0.0 0.2 99.9 0.1 0.0 99.7 0.1 0.0 99.7 99.6 99.4 99.7 0.1 0.3 0.0 0.0
T 0.0 0.1 99.8 0.0 0.0 99.6 0.1 0.0 99.7 0.1 0.1 0.0 0.2 0.1 0.1 0.0 0.1 0.3 0.3 99.9 99.2 0.1 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
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m

A C C A T C C C T C C T G C A G C A C C A G G
A 99.9 0.2 0.2 99.4 0.0 0.4 0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.0 99.8 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.1
C 0.0 99.7 99.8 0.6 0.0 99.6 99.8 100.0 0.0 99.9 99.9 0.1 0.0 99.9 0.1 0.0 100.0 0.0 99.9 100.0 0.0 0.0 0.0
G 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 100.0 0.0 0.1 100.0 0.0 0.0 0.0 0.0 0.1 100.0 99.9
T 0.0 0.0 0.0 0.0 100.0 0.1 0.0 0.0 99.9 0.0 0.0 99.7 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
A C C A T C C C T C C T G C A G C A C C A G G

A 99.9 0.0 0.1 99.9 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.1 0.0 100.0 0.0 0.0
C 0.0 99.7 97.7 0.0 0.0 97.3 97.2 97.3 0.0 97.6 98.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 99.9 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0
T 0.0 0.1 2.2 0.0 99.9 2.6 2.6 2.6 99.9 2.3 1.8 99.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

A C C A T C C C T C C T G C A G C A C C A G G
A 100.0 0.4 0.3 99.3 0.0 0.4 0.2 0.1 0.0 0.2 0.1 0.0 0.0 0.1 99.8 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0
C 0.0 99.5 97.7 0.7 0.0 96.8 97.1 97.2 0.0 97.5 98.0 0.2 0.0 99.9 0.2 0.0 100.0 0.0 100.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 99.9
T 0.0 0.1 2.0 0.0 100.0 2.8 2.7 2.7 100.0 2.3 1.8 99.8 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

A C C A T C C C T C C T G C A G C A C C A G G
A 99.8 0.2 0.1 99.1 0.0 0.3 0.1 0.1 0.0 0.2 0.1 0.1 0.0 0.0 99.8 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0
C 0.0 99.3 96.7 0.7 0.0 95.8 96.0 96.0 0.1 96.4 97.1 0.1 0.0 99.8 0.1 0.0 99.9 0.0 99.9 99.9 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.1 0.0 0.0 0.0 99.9 100.0
T 0.0 0.2 3.0 0.0 99.8 3.8 3.8 3.8 99.7 3.2 2.6 99.7 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
A C C A T C C C T C C T G C A G C A C C A G G

A 99.9 0.1 0.0 99.9 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.0 100.0 0.1 0.0 100.0 0.1 0.0 99.9 0.0 0.1
C 0.0 99.8 99.9 0.1 0.0 99.8 99.9 99.8 0.0 99.8 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 99.9 99.9 0.0 0.0 0.0
G 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.1 100.0 99.8
T 0.0 0.1 0.0 0.0 99.9 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

A C C A T C C C T C C T G C A G C A C C A G G
A 99.9 0.4 0.2 99.0 0.0 0.6 0.2 0.1 0.0 0.3 0.1 0.1 0.0 0.0 99.8 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0
C 0.0 99.5 99.2 0.9 0.0 98.6 99.0 99.2 0.0 99.1 99.4 0.2 0.0 99.9 0.1 0.0 99.9 0.0 100.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0
T 0.0 0.1 0.5 0.0 99.9 0.8 0.7 0.7 99.9 0.6 0.4 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

A C C A T C C C T C C T G C A G C A C C A G G
A 99.9 0.3 0.2 99.4 0.0 0.4 0.1 0.1 0.0 0.2 0.1 0.1 0.0 0.0 99.8 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0
C 0.1 99.6 98.8 0.6 0.0 98.1 98.3 98.4 0.0 98.7 99.1 0.2 0.0 99.9 0.1 0.0 100.0 0.0 99.9 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0
T 0.0 0.1 1.1 0.0 100.0 1.5 1.5 1.5 100.0 1.1 0.9 99.7 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
A C C A T C C C T C C T G C A G C A C C A G G

A 99.9 0.1 0.0 99.9 0.0 0.1 0.0 0.0 0.0 0.2 0.1 0.0 0.1 0.0 100.0 0.1 0.1 100.0 0.1 0.0 99.8 0.0 0.1
C 0.0 99.8 99.9 0.1 0.0 99.9 99.9 99.9 0.0 99.8 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 99.9 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.1 100.0 99.8
T 0.0 0.1 0.0 0.0 99.9 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

A C C A T C C C T C C T G C A G C A C C A G G
A 99.9 0.6 0.1 99.1 0.0 0.6 0.3 0.2 0.0 0.2 0.1 0.1 0.0 0.0 99.7 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0
C 0.0 99.3 99.8 0.7 0.0 99.3 99.7 99.8 0.0 99.8 99.9 0.2 0.0 99.9 0.3 0.0 100.0 0.0 100.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0
T 0.0 0.0 0.0 0.0 100.0 0.1 0.0 0.0 99.9 0.0 0.0 99.7 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

A C C A T C C C T C C T G C A G C A C C A G G
A 99.9 0.4 0.1 99.3 0.0 0.4 0.1 0.1 0.0 0.1 0.2 0.2 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0
C 0.1 99.6 99.9 0.7 0.0 99.5 99.8 99.9 0.0 99.9 99.8 0.1 0.0 100.0 0.1 0.0 100.0 0.0 100.0 100.0 0.0 0.0 0.0
G 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 100.0
T 0.0 0.0 0.0 0.0 100.0 0.0 0.1 0.0 100.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Supplementary Figure 2. Base editing efficiency of evoA1-seBE-IRES constructs in human cells 
at diverse loci and off-target sites. The frequency of individual base calls at each locus of interest are 
shown, colored using a heat map from white (0%) to red (100%). The parent sequence is shown with 
PAM (yellow) and sgRNA protospacer (black) noted. When the PAM is at right, the coding strand 
cytosine (C) targeted for mutation is highlighted in red. When the PAM is at left, the non-coding strand 
cytosine is targeted, and the associated coding strand (G) is highlighted in red. The data in Fig. 3c show 
the quantification of conversion at the target base only, with individual loci shown in Extended Data 
Fig. 5b. Results across each locus with individual replicates are shown using untreated cells (n = 1), 
along with intact evoA1-BE or evoA1-seBE-IRES with or without rapamycin (n = 3 each). The loci 
analyzed and desired mutations are (a) CDA E67R targeting the active site residue, (b) CDA Q104* 
nonsense mutation, (c) IDH2 R172K neomorphic mutation, (d) validated EMX1 targeting site, (e) 
validated EMX1 OT1 (f) validated EMX1 OT2.
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a

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 100.0 100.0 0.0
C 99.9 100.0 99.9 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 100.0
G 0.0 0.0 0.0 99.9 0.0 0.0 100.0 99.9 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 99.9 0.0 0.1 100.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C C G C T G G G C A T C T G T G C T G A A C

A 0.0 0.0 0.0 0.1 0.0 0.0 0.9 4.4 0.8 0.0 99.2 0.0 0.0 0.0 2.7 0.1 53.9 0.0 0.0 53.8 99.6 99.8 0.0
C 99.9 99.9 99.9 0.0 99.9 0.0 0.0 0.0 0.0 99.3 0.0 0.0 99.2 0.0 0.0 0.1 0.3 99.3 0.0 0.2 0.0 0.0 99.7
G 0.0 0.0 0.0 99.8 0.0 0.0 98.5 94.9 98.6 0.0 0.0 0.0 0.0 0.0 96.4 0.0 44.6 0.0 0.0 45.0 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.2 0.0 0.0 0.0 99.2 0.0 99.3 0.0 99.1 0.5 0.0 99.4 0.6 0.0 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.2 0.5 0.5 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.5 0.5 0.3 0.2 0.2

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.9 4.2 0.7 0.0 99.2 0.1 0.0 0.0 2.6 0.0 53.2 0.0 0.0 53.2 99.6 99.7 0.0
C 99.9 99.8 99.9 0.0 99.8 0.0 0.0 0.1 0.1 99.5 0.0 0.0 99.2 0.0 0.0 0.1 0.2 99.1 0.0 0.2 0.0 0.0 99.6
G 0.0 0.0 0.0 99.9 0.0 0.0 98.5 95.2 98.8 0.0 0.0 0.0 0.0 0.0 96.5 0.0 45.3 0.0 0.0 45.8 0.0 0.0 0.0
T 0.0 0.1 0.0 0.0 0.0 99.8 0.1 0.1 0.0 0.0 0.1 99.2 0.1 99.2 0.1 99.1 0.4 0.0 99.3 0.1 0.0 0.0 0.0
- 0.1 0.1 0.1 0.1 0.2 0.2 0.5 0.5 0.5 0.5 0.7 0.7 0.7 0.7 0.8 0.8 0.9 0.8 0.7 0.7 0.3 0.3 0.3

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.9 4.1 0.5 0.0 99.2 0.0 0.0 0.0 3.0 0.0 54.7 0.0 0.0 54.2 99.4 99.5 0.0
C 99.9 99.8 99.8 0.0 99.8 0.0 0.0 0.1 0.1 99.3 0.0 0.0 99.1 0.0 0.1 0.0 0.2 99.0 0.1 0.1 0.0 0.0 99.5
G 0.0 0.0 0.0 99.8 0.0 0.0 98.5 95.0 98.7 0.0 0.0 0.0 0.0 0.0 95.9 0.0 43.7 0.0 0.0 44.3 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 99.8 0.1 0.3 0.0 0.0 0.0 99.1 0.0 99.0 0.0 99.0 0.4 0.0 99.1 0.4 0.0 0.0 0.1
- 0.1 0.1 0.1 0.1 0.1 0.2 0.5 0.5 0.6 0.7 0.7 0.9 0.9 1.0 0.9 1.0 1.1 0.9 0.9 0.9 0.6 0.5 0.4

20 15 10 5 1
C C C G C T G G G C A T C T G T G C T G A A C

A 0.0 0.0 0.0 0.0 0.0 0.0 0.4 2.7 0.4 0.0 99.9 0.0 0.0 0.0 0.9 0.0 34.3 0.0 0.0 34.8 100.0 99.9 0.0
C 99.9 99.9 99.9 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.1 0.1 99.9 0.0 0.0 0.0 0.0 100.0
G 0.0 0.0 0.0 99.9 0.0 0.0 99.4 97.1 99.5 0.0 0.0 0.0 0.0 0.0 98.9 0.0 65.3 0.0 0.0 65.0 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 99.9 0.0 99.8 0.2 0.0 99.9 0.0 0.0 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.6 2.2 0.5 0.0 99.8 0.0 0.0 0.0 1.2 0.0 34.1 0.0 0.0 35.3 99.9 99.9 0.0
C 100.0 100.0 99.9 0.0 100.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 0.1 0.1 99.8 0.0 0.1 0.0 0.0 99.9
G 0.0 0.0 0.0 99.9 0.0 0.0 99.3 97.6 99.3 0.0 0.0 0.0 0.0 0.0 98.6 0.0 65.6 0.0 0.0 64.5 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 99.8 0.0 99.7 0.1 0.0 99.8 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.5 2.2 0.5 0.0 99.8 0.0 0.0 0.0 1.1 0.0 35.0 0.0 0.0 35.9 100.0 100.0 0.0
C 99.9 99.9 99.9 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 99.9
G 0.0 0.0 0.0 99.9 0.0 0.0 99.4 97.7 99.4 0.0 0.0 0.0 0.0 0.0 98.8 0.0 64.8 0.0 0.0 64.0 0.0 0.0 0.0
T 0.0 0.1 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 99.9 0.0 99.8 0.0 0.0 99.9 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0

20 15 10 5 1
C C C G C T G G G C A T C T G T G C T G A A C

A 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 2.1 100.0 100.0 0.0
C 100.0 99.9 100.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9
G 0.0 0.0 0.0 99.9 0.0 0.0 100.0 99.9 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 98.5 0.0 0.0 97.9 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 1.2 100.0 100.0 0.0
C 100.0 100.0 100.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9
G 0.0 0.0 0.0 99.9 0.0 0.0 100.0 99.9 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 99.0 0.0 0.0 98.7 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 1.9 100.0 100.0 0.0
C 100.0 100.0 99.9 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 100.0
G 0.0 0.0 0.0 99.9 0.0 0.0 99.9 99.8 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 98.6 0.0 0.0 98.1 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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b

C T G C A G G C A A G T C A T G A G A G A G G
A 0.0 0.0 0.1 0.0 99.9 0.0 0.1 0.0 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 0.0
C 100.0 0.0 0.0 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.9 0.0 0.1 100.0 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 100.0
T 0.0 100.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C T G C A G G C A A G T C A T G A G A G A G G

A 0.2 0.0 0.1 0.8 99.3 0.2 0.0 0.3 99.1 99.1 0.0 0.0 0.2 99.4 0.0 0.1 99.7 0.1 99.7 0.0 99.8 0.1 0.0
C 79.9 0.0 0.0 43.9 0.0 0.0 0.0 47.0 0.0 0.0 0.0 0.0 91.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.4 0.4 0.0 99.0 99.1 1.9 0.0 0.0 99.2 0.0 0.0 0.0 0.0 99.4 0.0 99.6 0.0 99.8 0.0 99.7 99.9
T 19.3 99.6 0.0 54.2 0.0 0.1 0.0 49.4 0.0 0.0 0.0 99.2 7.2 0.0 99.5 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0
- 0.5 0.4 0.4 0.7 0.6 0.8 0.8 1.4 0.9 0.9 0.8 0.7 0.7 0.6 0.5 0.5 0.3 0.3 0.2 0.2 0.1 0.1 0.1

C T G C A G G C A A G T C A T G A G A G A G G
A 0.3 0.0 0.0 0.7 99.2 0.4 0.1 0.5 99.1 99.2 0.0 0.0 0.0 99.5 0.0 0.1 99.6 0.1 99.8 0.0 99.9 0.1 0.0
C 79.9 0.0 0.0 44.5 0.0 0.0 0.0 47.7 0.0 0.0 0.0 0.0 90.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.4 0.3 0.0 98.7 99.0 1.8 0.0 0.0 99.2 0.0 0.0 0.0 0.0 99.4 0.0 99.6 0.0 99.8 0.0 99.8 100.0
T 19.2 99.5 0.0 53.7 0.0 0.1 0.0 48.8 0.0 0.0 0.0 99.3 8.4 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.6 0.5 0.5 0.8 0.8 0.9 0.9 1.2 0.9 0.8 0.8 0.7 0.7 0.5 0.4 0.4 0.3 0.3 0.2 0.1 0.1 0.1 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.1 0.0 0.0 0.7 99.2 0.2 0.0 0.3 99.3 99.3 0.0 0.0 0.0 99.6 0.0 0.0 99.7 0.2 99.9 0.1 99.9 0.2 0.0
C 81.7 0.0 0.0 47.9 0.0 0.0 0.0 51.3 0.0 0.0 0.0 0.0 91.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.4 0.2 0.0 99.0 99.1 1.7 0.0 0.0 99.3 0.0 0.2 0.0 0.0 99.6 0.0 99.7 0.0 99.8 0.0 99.7 99.9
T 17.6 99.4 0.0 50.4 0.0 0.0 0.0 45.3 0.0 0.0 0.0 99.4 7.5 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.6 0.6 0.5 0.8 0.7 0.7 0.8 1.4 0.7 0.7 0.7 0.6 0.5 0.4 0.3 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.1

20 15 10 5 1
C T G C A G G C A A G T C A T G A G A G A G G

A 0.1 0.0 0.0 0.1 99.8 0.0 0.0 0.1 99.7 99.8 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 99.9 0.0 100.0 0.0 0.0
C 88.7 0.0 0.0 63.4 0.0 0.0 0.0 68.2 0.0 0.0 0.0 0.0 94.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.7 0.1 0.0 99.8 99.7 0.9 0.0 0.0 99.8 0.0 0.0 0.0 0.0 99.9 0.1 99.9 0.0 100.0 0.0 99.9 100.0
T 11.1 99.8 0.1 36.1 0.0 0.0 0.0 30.4 0.0 0.0 0.0 99.8 5.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.2 0.1 0.2 0.3 0.2 0.2 0.3 0.4 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.1 0.0 0.0 0.3 99.6 0.1 0.0 0.1 99.6 99.8 0.0 0.0 0.0 99.8 0.0 0.0 99.9 0.0 100.0 0.0 100.0 0.0 0.0
C 88.4 0.0 0.0 61.8 0.0 0.0 0.0 66.3 0.0 0.0 0.0 0.0 94.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.7 0.2 0.1 99.5 99.5 1.3 0.0 0.0 99.8 0.0 0.0 0.0 0.0 99.9 0.0 99.9 0.0 100.0 0.0 99.9 100.0
T 11.2 99.7 0.0 37.4 0.0 0.0 0.0 31.7 0.0 0.0 0.0 99.8 5.4 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.3 0.3 0.3 0.4 0.3 0.4 0.5 0.7 0.4 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.0 0.0 0.0 0.2 99.8 0.1 0.0 0.1 99.9 99.9 0.0 0.0 0.0 99.8 0.0 0.0 99.9 0.0 99.9 0.0 100.0 0.0 0.0
C 88.7 0.0 0.0 62.2 0.0 0.0 0.0 66.4 0.0 0.0 0.0 0.0 94.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.9 0.1 0.0 99.8 99.9 0.7 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.1 100.0 0.0 100.0 0.0 100.0 100.0
T 11.2 99.9 0.0 37.4 0.0 0.0 0.0 32.5 0.0 0.0 0.0 99.8 5.7 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C T G C A G G C A A G T C A T G A G A G A G G

A 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 0.0
C 99.8 0.0 0.0 97.6 0.0 0.0 0.0 98.6 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 100.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 100.0
T 0.2 100.0 0.0 2.4 0.0 0.0 0.0 1.4 0.0 0.0 0.0 100.0 0.2 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 0.0
C 99.8 0.0 0.0 97.8 0.0 0.0 0.0 98.8 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 100.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 100.0
T 0.2 100.0 0.0 2.2 0.0 0.0 0.0 1.2 0.0 0.0 0.0 100.0 0.2 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 0.0
C 99.8 0.0 0.0 97.7 0.0 0.0 0.0 98.8 0.0 0.0 0.0 0.0 99.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.9 0.0 0.0 99.9 100.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 100.0
T 0.2 100.0 0.0 2.3 0.0 0.0 0.0 1.1 0.0 0.0 0.0 100.0 0.1 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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c

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.2 0.2 0.0 99.9 0.5 0.5 0.0 100.0 0.0 0.1 0.0
C 99.9 100.0 100.0 0.0 0.0 100.0 0.0 99.9 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 100.0 0.0 99.9 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 99.8 0.0 0.1 99.4 99.5 0.0 0.0 0.0 99.9 0.0
T 0.1 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C C A T C A C C A T T G G C A G G C A C G C

A 0.0 0.0 0.0 99.9 0.0 0.0 99.6 0.0 0.0 99.5 0.0 0.0 14.8 6.7 0.0 99.3 40.6 40.6 0.0 99.3 0.0 6.9 0.0
C 99.9 99.9 99.9 0.0 0.0 99.8 0.0 99.6 99.6 0.0 0.0 0.0 0.1 0.0 99.3 0.0 0.5 0.3 99.3 0.0 99.6 0.0 99.6
G 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 84.5 92.6 0.0 0.0 57.2 57.6 0.0 0.0 0.0 92.7 0.0
T 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.1 0.0 99.4 99.4 0.1 0.0 0.1 0.0 0.9 0.7 0.0 0.0 0.0 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.6 0.7 0.8 0.8 0.6 0.6 0.4 0.4 0.3

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.7 0.0 0.0 99.7 0.0 0.0 15.3 7.4 0.0 99.2 38.9 39.1 0.0 99.4 0.0 6.7 0.0
C 99.9 99.9 99.9 0.0 0.0 99.8 0.1 99.8 99.7 0.0 0.0 0.0 0.0 0.1 99.3 0.0 0.3 0.4 99.3 0.0 99.6 0.0 99.6
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 84.1 91.8 0.0 0.0 59.1 59.2 0.0 0.0 0.0 92.9 0.0
T 0.0 0.0 0.1 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.5 99.4 0.0 0.0 0.0 0.0 0.8 0.5 0.0 0.0 0.0 0.1 0.0
- 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.2 0.3 0.3 0.5 0.6 0.6 0.7 0.7 0.8 0.8 0.8 0.6 0.5 0.4 0.4 0.3

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.6 0.0 0.0 99.6 0.0 0.0 13.3 5.5 0.0 99.4 35.7 35.9 0.0 99.4 0.0 6.3 0.0
C 99.9 99.9 99.9 0.0 0.0 99.8 0.0 99.6 99.6 0.0 0.0 0.0 0.1 0.0 99.3 0.0 0.3 0.4 99.4 0.0 99.5 0.0 99.6
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 86.0 93.8 0.0 0.0 62.3 62.4 0.0 0.0 0.0 93.2 0.0
T 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.5 99.4 0.1 0.0 0.1 0.0 0.9 0.7 0.0 0.0 0.0 0.1 0.0
- 0.0 0.1 0.1 0.1 0.1 0.2 0.3 0.3 0.3 0.4 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.6 0.6 0.4 0.4 0.3

20 15 10 5 1
C C C A T C A C C A T T G G C A G G C A C G C

A 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 7.7 2.7 0.0 99.9 25.7 24.9 0.0 99.9 0.0 3.3 0.0
C 100.0 100.0 100.0 0.0 0.0 100.0 0.0 99.9 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.2 0.3 99.9 0.0 100.0 0.0 100.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 92.1 97.1 0.0 0.0 73.8 74.5 0.0 0.0 0.0 96.6 0.0
T 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 100.0 0.0 0.0 99.8 0.0 0.0 99.9 0.0 0.0 7.1 2.5 0.0 99.8 24.2 23.5 0.0 99.8 0.0 3.0 0.0
C 100.0 100.0 100.0 0.0 0.0 100.0 0.1 99.9 99.9 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.2 0.3 99.8 0.0 99.9 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 92.7 97.2 0.0 0.0 75.2 75.9 0.0 0.0 0.0 96.9 0.0
T 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.8 99.8 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0.1 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 6.6 2.5 0.0 99.8 22.4 22.0 0.0 99.9 0.0 2.8 0.0
C 100.0 100.0 100.0 0.0 0.0 100.0 0.1 99.9 100.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.2 0.2 99.9 0.0 99.9 0.0 100.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 93.3 97.4 0.0 0.0 77.1 77.6 0.0 0.0 0.0 97.1 0.0
T 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0

20 15 10 5 1
C C C A T C A C C A T T G G C A G G C A C G C

A 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.3 0.1 0.0 100.0 1.4 1.2 0.0 100.0 0.0 0.1 0.0
C 100.0 100.0 100.0 0.0 0.0 99.9 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 99.9 0.0 100.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.7 99.9 0.0 0.0 98.6 98.7 0.0 0.0 0.0 99.9 0.0
T 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0
C C C A T C A C C A T T G G C A G G C A C G C

A 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.2 0.0 0.0 100.0 1.5 1.4 0.0 100.0 0.0 0.1 0.0
C 100.0 100.0 100.0 0.0 0.0 100.0 0.1 100.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 99.9 0.0 100.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 99.9 0.0 0.0 98.5 98.5 0.0 0.0 0.0 99.9 0.0
T 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.2 0.1 0.0 99.9 1.8 1.4 0.0 100.0 0.0 0.1 0.0
C 100.0 100.0 100.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 99.9 0.0 0.1 98.2 98.5 0.0 0.0 0.0 99.8 0.0
T 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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d

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 99.7 99.9 0.0 99.9 99.9 0.0 99.4 99.6 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 99.8 99.8 0.0 0.0 0.0 99.8 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.0 99.8 0.1 0.0 0.0 99.8 0.0 99.9 0.1 0.1 99.9 0.1 0.1 99.7 0.0 0.0 99.5 0.1 0.0 99.8 99.8 99.8
T 0.0 0.0 0.1 99.7 0.2 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4 0.0 0.0 0.0

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.4 99.8 0.0 0.0 0.5 0.2 0.0 99.6 0.0 0.0 99.7 0.0 99.7 99.8 0.0 99.8 99.8 0.0 99.4 99.5 0.0 0.0 0.0
C 0.2 0.0 0.0 0.0 55.8 56.9 0.0 0.0 0.0 95.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.1 0.1 99.8 0.3 1.1 0.3 99.7 0.1 99.7 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.5 0.0 0.0 99.9 99.9 99.9
T 0.1 0.0 0.0 99.4 42.4 42.3 0.0 0.0 0.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.5 99.7 0.0 0.0 0.5 0.3 0.0 99.7 0.0 0.1 99.7 0.0 99.8 99.8 0.0 99.9 99.8 0.0 99.6 99.6 0.0 0.0 0.0
C 0.1 0.0 0.0 0.0 55.8 57.4 0.0 0.0 0.0 95.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.1 0.1 99.8 0.3 1.5 0.5 99.7 0.1 99.7 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.5 0.0 0.0 99.9 99.9 99.9
T 0.1 0.0 0.0 99.5 41.9 41.5 0.0 0.0 0.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.6 99.7 0.0 0.0 0.6 0.1 0.0 99.7 0.1 0.0 99.7 0.0 99.8 99.7 0.0 99.8 99.8 0.0 99.6 99.6 0.0 0.0 0.0
C 0.1 0.0 0.0 0.0 58.7 60.1 0.0 0.0 0.0 95.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.1 0.1 99.8 0.2 1.3 0.3 99.7 0.0 99.7 0.0 0.0 99.7 0.0 0.0 99.8 0.0 0.0 99.6 0.0 0.0 99.8 99.9 99.8
T 0.1 0.0 0.0 99.6 39.2 39.2 0.0 0.0 0.0 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.1 99.9 0.0 0.0 0.1 0.0 0.0 99.9 0.0 0.0 99.9 0.0 99.9 99.9 0.0 100.0 99.9 0.0 99.6 99.6 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 72.5 72.6 0.0 0.0 0.0 97.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.1 100.0 0.2 0.1 0.0 99.9 0.0 99.9 0.0 0.1 99.9 0.0 0.0 99.9 0.0 0.0 99.6 0.0 0.0 99.9 99.9 99.9
T 0.0 0.0 0.0 99.7 27.2 27.2 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 99.9 100.0 0.0 100.0 99.9 0.0 99.7 99.7 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 74.3 74.2 0.0 0.0 0.0 97.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.0 99.9 0.2 0.2 0.0 99.9 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 99.7 0.0 0.0 100.0 100.0 99.9
T 0.0 0.0 0.0 99.7 25.5 25.7 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.1 99.7 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 99.8 0.0 99.7 99.7 0.0 99.7 99.8 0.0 99.5 99.5 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 74.1 74.2 0.0 0.0 0.0 97.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.7 0.1 99.8 0.2 0.3 0.0 99.8 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.7 0.0 0.0 99.5 0.0 0.0 99.7 99.8 99.7
T 0.1 0.0 0.0 99.6 25.3 25.6 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 99.9 100.0 0.0 100.0 100.0 0.0 99.8 99.7 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 97.9 98.1 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.0 100.0 0.2 0.0 0.0 99.9 0.0 99.9 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.7 0.0 0.0 99.9 99.9 99.9
T 0.1 0.0 0.0 99.8 2.1 1.8 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 99.9 100.0 0.0 100.0 100.0 0.0 99.8 99.7 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 98.2 98.2 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.1 100.0 0.2 0.0 0.0 99.9 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 100.0 100.0 99.9
T 0.1 0.0 0.0 99.7 1.8 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 99.9 100.0 0.0 100.0 99.9 0.0 99.6 99.6 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 97.9 98.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.0 100.0 0.3 0.0 0.0 99.9 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.6 0.0 0.0 99.9 100.0 99.9
T 0.1 0.0 0.0 99.7 2.1 2.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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e

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.1 100.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 100.0
T 100.0 100.0 0.0 99.9 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 100.0 0.0 99.9 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
T T C T T C T T C T G C T T A G A C T C T T G

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0 0.0 99.9 13.9 99.9 0.0 0.0 0.0 0.0 0.0 0.2
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.2 0.0 99.9 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 97.6 0.0 0.0 0.0 0.0 85.9 0.0 0.0 0.0 0.0 0.0 0.0 99.8
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 100.0 10.9 99.9 0.0 0.0 0.0 0.0 0.0 0.2
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.2 0.0 99.9 0.0 99.9 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 98.2 0.0 0.0 0.0 0.0 88.8 0.0 0.0 0.0 0.0 0.0 0.0 99.8
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 99.9 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 99.9 13.6 99.9 0.0 0.0 0.0 0.0 0.0 0.2
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 0.0 0.4 0.0 99.9 0.0 99.9 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 97.8 0.0 0.0 0.0 0.0 85.9 0.0 0.0 0.0 0.0 0.0 0.0 99.8
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 100.0 0.0 99.9 99.9 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
T T C T T C T T C T G C T T A G A C T C T T G

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 100.0 5.5 100.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.1 0.0 0.0 0.0 0.0 94.5 0.0 0.0 0.0 0.0 0.0 0.0 100.0
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 100.0 4.7 100.0 0.0 0.0 0.0 0.0 0.0 0.1
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.2 0.0 0.0 0.0 0.0 95.2 0.0 0.0 0.0 0.0 0.0 0.0 99.9
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 100.0 4.6 100.0 0.0 0.0 0.0 0.0 0.0 0.1
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.2 0.0 0.0 0.0 0.0 95.4 0.0 0.0 0.0 0.0 0.0 0.0 99.9
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
T T C T T C T T C T G C T T A G A C T C T T G

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.1 100.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 100.0
T 100.0 100.0 0.0 99.9 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.1 100.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 100.0
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 99.9 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.1 100.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 100.0
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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f

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 99.7 0.0 0.0 0.1
C 100.0 100.0 0.2 0.0 0.0 99.9 0.0 0.1 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.2 0.0 0.2 100.0 0.0 0.2
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0
T 0.0 0.0 0.0 100.0 99.9 0.0 99.9 99.9 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.1 0.0 0.0 0.1 99.7
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C A T T C T T C T T C T G C T C A G A C G T

A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 99.9 1.3 99.9 0.0 0.0 0.0
C 99.9 100.0 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 99.9 0.0 0.0 0.0 100.0 0.0 0.3
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.0 0.0 0.0 0.0 0.0 98.6 0.0 0.0 99.9 0.0
T 0.1 0.0 0.0 100.0 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.9 0.0 0.0 99.9 0.1 0.0 0.0 0.0 0.0 0.0 99.7
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 100.0 0.8 100.0 0.0 0.0 0.0
C 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.1 100.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 0.2
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.4 0.0 0.0 0.0 0.0 99.2 0.0 0.0 100.0 0.0
T 0.0 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 99.7
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 99.9 1.2 100.0 0.0 0.0 0.0
C 99.9 99.9 0.1 0.0 0.0 100.0 0.1 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 100.0 0.0 0.1 0.0 99.9 0.0 0.3
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.2 0.0 0.0 0.0 0.1 98.7 0.0 0.0 100.0 0.1
T 0.1 0.1 0.0 100.0 100.0 0.0 99.9 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.1 100.0 0.0 0.0 0.1 0.0 0.0 0.0 99.7
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C A T T C T T C T T C T G C T C A G A C G T

A 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 99.9 0.5 100.0 0.0 0.0 0.0
C 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 99.9 0.0 0.0 0.0 99.9 0.0 0.4
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 99.4 0.0 0.0 99.9 0.0
T 0.0 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 99.6
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 99.9 0.5 99.9 0.0 0.0 0.0
C 100.0 100.0 0.1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 99.9 0.1 0.0 0.1 100.0 0.0 0.3
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.9 0.0 0.0 0.0 0.0 99.4 0.0 0.0 99.9 0.1
T 0.0 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 99.9 0.1 0.0 100.0 0.0 0.0 0.1 0.0 0.0 0.0 99.6
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 100.0 0.7 99.9 0.0 0.0 0.0
C 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 100.0 0.0 0.0 0.0 100.0 0.0 0.3
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.3 0.0 0.0 100.0 0.1
T 0.0 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 99.6
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C A T T C T T C T T C T G C T C A G A C G T

A 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 100.0 0.0 0.0 0.0
C 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 0.3
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0
T 0.0 0.0 0.0 99.9 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 99.7
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 99.9 0.0 0.0 0.0
C 100.0 100.0 0.0 0.0 0.0 100.0 0.1 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 0.4
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0
T 0.0 0.0 0.0 100.0 100.0 0.0 99.9 100.0 0.0 100.0 100.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 99.6
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
C 100.0 100.0 0.1 0.0 0.0 100.0 0.1 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 100.0 0.0 0.0 0.0 100.0 0.0 0.2
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0
T 0.0 0.0 0.0 100.0 100.0 0.0 99.9 99.9 0.0 100.0 100.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 99.8
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Supplementary Figure 3. Base editing efficiency of AID’-seBE-IRES constructs in human cells at 
diverse loci and off-target sites. The frequency of individual base calls at each locus of interest are 
shown, colored using a heat map from white (0%) to red (100%). The parent sequence is shown with 
PAM (yellow) and sgRNA protospacer (black) noted. When the PAM is at right, the coding strand 
cytosine (C) targeted for mutation is highlighted in red. When the PAM is at left, the non-coding strand 
cytosine is targeted, and the associated coding strand (G) is highlighted in red. The data in Fig. 3c show 
the quantification of conversion at the target base only, with individual loci shown in Extended Data 
Fig. 5c. Results across each locus with individual replicates are shown using untreated cells (n = 1), 
along with intact AID’-BE4max or AID’-seBE-IRES with or without rapamycin (n = 3 each). The loci 
analyzed and desired mutations are (a) CDA E67R targeting the active site residue, (b) CDA Q104* 
nonsense mutation, (c) IDH2 R172K neomorphic mutation, (d) validated EMX1 targeting site, (e) 
validated EMX1 OT1 (f) validated EMX1 OT2.
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a

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 100.0 100.0 0.0
C 99.9 100.0 99.9 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 100.0
G 0.0 0.0 0.0 99.9 0.0 0.0 100.0 99.9 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 99.9 0.0 0.1 100.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C C G C T G G G C A T C T G T G C T G A A C

A 0.0 0.1 0.4 0.2 0.1 0.0 1.8 0.9 11.2 0.1 99.7 0.0 0.1 0.0 37.3 0.0 38.7 0.1 0.0 37.9 99.7 99.8 0.0
C 99.9 99.8 99.6 0.0 99.8 0.0 0.0 0.0 0.0 99.6 0.0 0.0 99.4 0.0 0.2 0.1 0.1 98.9 0.0 0.0 0.0 0.0 99.0
G 0.0 0.0 0.0 99.7 0.0 0.0 97.6 98.7 88.5 0.0 0.0 0.0 0.0 0.0 61.8 0.0 60.6 0.0 0.0 61.6 0.0 0.0 0.0
T 0.1 0.0 0.0 0.1 0.0 99.9 0.3 0.1 0.1 0.0 0.0 99.7 0.1 99.5 0.2 99.4 0.1 0.5 99.6 0.2 0.0 0.0 0.8
- 0.0 0.1 0.1 0.1 0.1 0.1 0.3 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.4 0.4 0.3 0.2 0.2 0.2

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.3 0.7 0.2 0.1 0.0 2.6 1.0 11.9 0.2 99.5 0.0 0.1 0.0 41.0 0.0 42.4 0.2 0.0 41.8 99.5 99.5 0.1
C 99.9 99.7 99.3 0.0 99.8 0.0 0.0 0.0 0.0 99.4 0.0 0.0 99.2 0.0 0.5 0.0 0.1 98.5 0.0 0.0 0.0 0.0 98.6
G 0.0 0.0 0.0 99.8 0.0 0.0 96.4 98.5 87.5 0.0 0.0 0.0 0.0 0.0 57.5 0.0 56.5 0.1 0.0 57.3 0.0 0.0 0.1
T 0.0 0.0 0.0 0.0 0.0 99.9 0.6 0.1 0.2 0.0 0.0 99.5 0.1 99.4 0.2 99.1 0.2 0.5 99.2 0.2 0.0 0.0 0.8
- 0.0 0.0 0.0 0.0 0.1 0.1 0.4 0.3 0.3 0.4 0.4 0.5 0.6 0.6 0.7 0.8 0.8 0.8 0.8 0.7 0.5 0.5 0.5

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.1 0.3 0.0 0.0 2.6 1.2 13.2 0.0 99.6 0.0 0.0 0.0 45.0 0.0 46.6 0.1 0.0 45.8 99.5 99.6 0.1
C 99.8 99.9 99.8 0.0 99.9 0.0 0.0 0.0 0.1 99.6 0.0 0.0 99.3 0.0 0.5 0.0 0.1 98.4 0.0 0.1 0.0 0.0 98.5
G 0.0 0.0 0.0 99.6 0.0 0.0 97.0 98.5 86.3 0.0 0.0 0.0 0.0 0.0 53.6 0.0 52.5 0.1 0.0 53.5 0.0 0.0 0.0
T 0.1 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.1 0.0 0.0 99.4 0.1 99.4 0.2 99.3 0.2 0.7 99.4 0.1 0.0 0.0 1.1
- 0.1 0.0 0.1 0.0 0.1 0.1 0.4 0.3 0.3 0.3 0.3 0.5 0.5 0.6 0.6 0.7 0.7 0.7 0.6 0.6 0.4 0.3 0.3

20 15 10 5 1
C C C G C T G G G C A T C T G T G C T G A A C

A 0.0 0.2 0.6 0.1 0.1 0.0 0.4 0.2 2.3 0.2 99.8 0.0 0.1 0.0 16.3 0.0 17.1 0.1 0.0 16.2 99.9 99.9 0.0
C 99.9 99.8 99.3 0.0 99.8 0.0 0.0 0.0 0.0 99.6 0.0 0.0 99.7 0.0 0.2 0.0 0.0 99.6 0.0 0.0 0.0 0.0 99.6
G 0.0 0.0 0.0 99.9 0.0 0.0 98.8 99.5 97.5 0.0 0.0 0.0 0.0 0.0 83.3 0.0 82.7 0.0 0.0 83.6 0.0 0.0 0.0
T 0.1 0.0 0.0 0.0 0.0 99.9 0.6 0.2 0.1 0.0 0.0 99.8 0.0 99.8 0.1 99.8 0.1 0.2 99.8 0.1 0.0 0.0 0.3
- 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.2 0.4 0.1 0.1 0.0 0.4 0.1 1.7 0.1 99.9 0.0 0.1 0.0 12.7 0.0 13.3 0.1 0.0 12.5 99.9 99.9 0.0
C 100.0 99.8 99.6 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.3 0.0 0.0 99.7 0.0 0.0 0.0 0.0 99.9
G 0.0 0.0 0.0 99.9 0.0 0.0 99.1 99.7 98.2 0.0 0.0 0.0 0.0 0.0 87.0 0.0 86.6 0.0 0.0 87.3 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 99.9 0.5 0.2 0.1 0.0 0.0 99.9 0.0 99.9 0.0 99.8 0.0 0.1 99.9 0.1 0.0 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.1 0.0 0.0 0.5 0.2 2.5 0.0 99.9 0.0 0.0 0.0 15.5 0.0 16.1 0.0 0.0 15.4 99.9 99.9 0.0
C 99.9 99.9 99.9 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.2 0.0 0.0 99.8 0.0 0.0 0.0 0.0 99.8
G 0.0 0.0 0.0 99.9 0.0 0.0 99.4 99.7 97.4 0.0 0.0 0.0 0.0 0.0 84.2 0.0 83.8 0.0 0.0 84.6 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 99.9 0.1 0.0 0.0 0.0 0.0 99.9 0.0 99.9 0.0 99.9 0.0 0.1 99.9 0.0 0.0 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C C G C T G G G C A T C T G T G C T G A A C

A 0.0 0.1 0.4 0.0 0.1 0.0 0.0 0.0 0.1 0.1 100.0 0.0 0.0 0.0 0.4 0.0 0.4 0.0 0.0 0.5 100.0 100.0 0.0
C 100.0 99.9 99.6 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9
G 0.0 0.0 0.0 99.9 0.0 0.0 99.6 99.9 99.8 0.0 0.0 0.0 0.0 0.0 99.6 0.0 99.6 0.0 0.0 99.4 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 100.0 0.4 0.1 0.1 0.0 0.0 100.0 0.0 100.0 0.0 99.9 0.0 0.0 100.0 0.1 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.2 0.7 0.0 0.2 0.0 0.0 0.0 0.2 0.2 100.0 0.0 0.1 0.0 0.3 0.0 0.3 0.1 0.0 0.3 100.0 100.0 0.1
C 100.0 99.8 99.2 0.0 99.8 0.0 0.0 0.0 0.0 99.7 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9
G 0.0 0.0 0.0 99.9 0.0 0.0 99.3 99.8 99.7 0.0 0.0 0.0 0.0 0.0 99.7 0.0 99.6 0.0 0.0 99.5 0.0 0.0 0.0
T 0.0 0.0 0.0 0.1 0.0 100.0 0.6 0.2 0.1 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 0.0 100.0 0.2 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C G C T G G G C A T C T G T G C T G A A C
A 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 99.9 0.0 0.0 0.0 0.3 0.0 0.4 0.0 0.0 0.4 100.0 100.0 0.0
C 100.0 100.0 99.9 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9
G 0.0 0.0 0.0 99.9 0.0 0.0 99.9 100.0 99.8 0.0 0.0 0.0 0.0 0.0 99.7 0.0 99.5 0.0 0.0 99.6 0.0 0.0 0.0
T 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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b

C T G C A G G C A A G T C A T G A G A G A G G
A 0.0 0.0 0.1 0.0 99.9 0.0 0.1 0.0 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 0.0
C 100.0 0.0 0.0 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.9 0.0 0.1 100.0 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 100.0
T 0.0 100.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
C T G C A G G C A A G T C A T G A G A G A G G

A 0.4 0.0 1.0 0.5 99.0 0.5 0.5 0.3 99.3 99.3 0.1 0.1 0.1 99.6 0.0 0.0 99.9 0.1 100.0 0.0 100.0 0.1 0.2
C 88.0 0.0 0.0 65.8 0.0 0.0 0.0 66.3 0.0 0.0 0.0 0.0 97.8 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.1 0.0 98.0 0.2 0.0 98.2 98.3 1.0 0.0 0.0 99.4 0.0 0.0 0.0 0.0 99.4 0.0 99.6 0.0 99.4 0.0 99.7 99.8
T 10.3 99.1 0.1 32.5 0.0 0.3 0.0 31.1 0.0 0.0 0.0 99.6 1.8 0.0 99.8 0.4 0.0 0.3 0.0 0.5 0.0 0.2 0.0
- 1.2 0.8 0.8 1.0 1.0 1.0 1.1 1.3 0.7 0.7 0.5 0.4 0.3 0.2 0.2 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.3 0.0 0.6 0.4 99.0 0.4 0.5 0.4 99.1 99.1 0.0 0.0 0.2 99.6 0.0 0.0 99.8 0.0 99.9 0.0 100.0 0.3 0.4
C 89.6 0.0 0.1 63.7 0.0 0.0 0.0 63.3 0.0 0.0 0.0 0.0 98.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 98.3 0.1 0.0 98.0 98.3 1.7 0.0 0.0 99.1 0.0 0.0 0.1 0.0 99.4 0.0 99.7 0.0 98.8 0.0 99.3 99.6
T 8.5 99.1 0.1 34.8 0.0 0.6 0.1 33.4 0.0 0.0 0.1 99.4 1.3 0.0 99.7 0.4 0.0 0.2 0.0 1.1 0.0 0.4 0.0
- 1.5 0.8 0.9 1.0 0.9 1.0 1.1 1.2 0.9 0.9 0.8 0.5 0.4 0.4 0.2 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.3 0.1 0.8 0.3 98.7 0.6 0.6 0.3 98.9 98.9 0.1 0.0 0.2 99.4 0.0 0.1 99.8 0.1 99.9 0.0 100.0 0.3 0.5
C 85.5 0.0 0.0 55.5 0.0 0.0 0.0 55.5 0.0 0.0 0.0 0.0 97.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.1 0.0 98.0 0.2 0.1 97.5 97.8 1.5 0.0 0.0 98.9 0.0 0.0 0.0 0.0 99.3 0.0 99.5 0.0 99.1 0.0 99.2 99.5
T 12.5 98.9 0.2 42.8 0.0 0.6 0.2 41.1 0.0 0.0 0.1 99.3 1.9 0.0 99.5 0.3 0.0 0.4 0.0 0.9 0.0 0.4 0.1
- 1.6 1.0 1.0 1.2 1.1 1.3 1.3 1.6 1.1 1.0 0.9 0.7 0.6 0.6 0.5 0.4 0.2 0.1 0.1 0.0 0.0 0.0 0.0

1 5 10 15 20
C T G C A G G C A A G T C A T G A G A G A G G

A 0.1 0.0 0.1 0.0 99.9 0.1 0.1 0.1 99.9 99.9 0.0 0.0 0.1 99.9 0.0 0.0 99.9 0.0 100.0 0.0 100.0 0.0 0.1
C 92.6 0.0 0.0 72.0 0.0 0.0 0.0 72.2 0.0 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.7 0.0 0.0 99.6 99.7 0.3 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.8 0.0 99.8 0.0 99.7 0.0 99.9 99.9
T 7.1 99.9 0.0 27.9 0.0 0.3 0.1 27.3 0.0 0.0 0.0 99.9 0.3 0.0 100.0 0.2 0.0 0.2 0.0 0.3 0.0 0.1 0.0
- 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.1 0.0 0.0 0.1 99.8 0.0 0.1 0.1 99.8 99.9 0.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 0.0
C 94.6 0.0 0.0 76.0 0.0 0.0 0.0 76.4 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.8 0.0 0.0 99.5 99.7 0.4 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.7 0.0 99.9 0.0 99.5 0.0 99.8 100.0
T 5.0 99.8 0.1 23.8 0.0 0.3 0.1 22.9 0.0 0.0 0.0 100.0 0.2 0.0 100.0 0.2 0.0 0.1 0.0 0.4 0.0 0.2 0.0
- 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.2 0.0 0.1 0.1 99.9 0.0 0.0 0.1 100.0 99.9 0.0 0.0 0.1 99.9 0.0 0.0 100.0 0.0 99.9 0.0 100.0 0.0 0.0
C 93.5 0.0 0.0 73.1 0.0 0.0 0.0 73.2 0.0 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.8 0.0 0.0 99.5 99.8 0.3 0.0 0.0 99.8 0.0 0.0 0.0 0.0 99.7 0.0 99.6 0.0 99.2 0.0 99.7 100.0
T 6.1 99.9 0.1 26.7 0.0 0.4 0.1 26.3 0.0 0.0 0.1 100.0 0.2 0.0 100.0 0.3 0.0 0.4 0.0 0.8 0.0 0.3 0.0
- 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 5 10 15 20
C T G C A G G C A A G T C A T G A G A G A G G

A 0.1 0.0 0.0 0.0 99.9 0.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 99.9 0.0 0.0
C 99.7 0.0 0.0 99.1 0.0 0.0 0.0 99.2 0.0 0.0 0.0 0.0 100.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.9 0.0 0.1 99.8 99.9 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 99.9 0.0 99.7 0.0 99.9 100.0
T 0.2 99.9 0.0 0.8 0.0 0.1 0.0 0.8 0.0 0.0 0.1 100.0 0.0 0.0 99.9 0.1 0.0 0.1 0.0 0.3 0.0 0.1 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.1 0.0 0.1 0.1 100.0 0.0 0.1 0.1 100.0 99.9 0.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 99.9 0.0 100.0 0.0 0.0
C 99.8 0.1 0.0 99.5 0.0 0.0 0.0 99.5 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 99.9 0.0 0.0 99.8 99.9 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.8 0.0 99.7 0.0 99.4 0.0 99.8 100.0
T 0.1 99.9 0.0 0.4 0.0 0.1 0.1 0.4 0.0 0.0 0.1 99.9 0.0 0.0 100.0 0.2 0.0 0.3 0.0 0.6 0.0 0.2 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C T G C A G G C A A G T C A T G A G A G A G G
A 0.1 0.0 0.0 0.0 100.0 0.0 0.0 0.1 100.0 100.0 0.0 0.0 0.1 100.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 0.0
C 99.7 0.0 0.0 99.3 0.0 0.0 0.0 99.2 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 100.0 0.0 0.0 99.7 99.9 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.6 0.0 99.7 0.0 99.3 0.0 99.7 99.9
T 0.2 100.0 0.0 0.6 0.0 0.3 0.1 0.7 0.0 0.0 0.1 100.0 0.0 0.0 100.0 0.3 0.0 0.3 0.0 0.7 0.0 0.3 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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c

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.2 0.2 0.0 99.9 0.5 0.5 0.0 100.0 0.0 0.1 0.0
C 99.9 100.0 100.0 0.0 0.0 100.0 0.0 99.9 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 100.0 0.0 99.9 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 99.8 0.0 0.1 99.4 99.5 0.0 0.0 0.0 99.9 0.0
T 0.1 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C C A T C A C C A T T G G C A G G C A C G C

A 0.1 0.2 0.4 99.9 0.0 0.1 99.7 0.1 0.2 99.6 0.0 0.0 10.0 31.7 0.2 99.2 31.4 32.2 0.1 99.4 0.1 30.2 0.1
C 99.6 99.7 99.5 0.0 0.0 99.6 0.0 99.5 99.4 0.0 0.0 0.0 0.0 0.1 98.8 0.0 0.0 0.1 98.9 0.0 99.0 0.0 98.8
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 89.4 67.2 0.0 0.0 67.5 66.7 0.0 0.0 0.0 68.9 0.0
T 0.2 0.0 0.0 0.0 99.9 0.1 0.0 0.1 0.1 0.0 99.5 99.4 0.1 0.3 0.3 0.0 0.3 0.2 0.3 0.0 0.3 0.1 0.4
- 0.0 0.1 0.1 0.1 0.1 0.2 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.7 0.7 0.7 0.7 0.8 0.7 0.6 0.6 0.7 0.7

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.7 0.0 0.0 99.7 0.0 0.0 10.1 38.0 0.0 99.3 37.7 38.3 0.1 99.3 0.0 35.6 0.1
C 99.7 100.0 99.9 0.0 0.0 99.8 0.1 99.7 99.7 0.0 0.0 0.0 0.0 0.3 99.1 0.0 0.1 0.3 98.7 0.1 99.0 0.0 98.7
G 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 89.4 60.7 0.0 0.0 61.4 60.4 0.0 0.0 0.0 63.7 0.0
T 0.2 0.0 0.0 0.0 100.0 0.1 0.0 0.1 0.1 0.0 99.6 99.5 0.0 0.3 0.2 0.0 0.1 0.2 0.6 0.0 0.4 0.0 0.5
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.2 0.2 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.7 0.6 0.6 0.7 0.7

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.1 99.9 0.0 0.0 99.8 0.0 0.0 99.7 0.0 0.0 8.2 30.0 0.1 99.4 29.7 30.3 0.1 99.5 0.0 28.2 0.0
C 99.7 99.9 99.9 0.1 0.0 99.9 0.1 99.7 99.7 0.0 0.0 0.0 0.0 0.3 99.3 0.0 0.0 0.2 99.2 0.0 99.3 0.0 99.1
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 91.3 69.0 0.0 0.0 69.6 68.8 0.0 0.0 0.0 71.3 0.0
T 0.2 0.0 0.0 0.0 100.0 0.0 0.0 0.1 0.1 0.0 99.6 99.5 0.0 0.2 0.2 0.0 0.1 0.2 0.3 0.0 0.3 0.0 0.4
- 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.5 0.4 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.4 0.4 0.4

20 15 10 5 1
C C C A T C A C C A T T G G C A G G C A C G C

A 0.1 0.2 0.4 99.9 0.0 0.0 99.9 0.1 0.2 100.0 0.0 0.0 2.6 14.8 0.2 99.9 14.6 15.0 0.1 99.9 0.1 13.6 0.1
C 99.9 99.8 99.6 0.1 0.0 99.9 0.1 99.9 99.8 0.0 0.0 0.0 0.0 0.1 99.7 0.0 0.0 0.1 99.7 0.0 99.8 0.0 99.7
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 97.3 85.0 0.0 0.0 85.1 84.7 0.0 0.0 0.0 86.1 0.0
T 0.1 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 99.9 0.1 0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.1 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 2.6 14.6 0.0 99.8 14.6 14.9 0.1 99.8 0.0 13.5 0.0
C 99.9 99.9 99.9 0.1 0.0 99.9 0.1 99.9 99.9 0.0 0.0 0.0 0.0 0.1 99.8 0.0 0.0 0.1 99.8 0.0 99.8 0.0 99.8
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 97.3 85.2 0.0 0.1 85.2 84.9 0.0 0.0 0.0 86.3 0.0
T 0.1 0.0 0.0 0.0 100.0 0.1 0.0 0.0 0.0 0.0 99.9 99.9 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 99.9 0.0 0.0 2.3 14.2 0.0 99.8 14.2 14.5 0.0 99.8 0.0 13.1 0.0
C 99.9 100.0 99.9 0.1 0.0 100.0 0.1 99.9 99.9 0.0 0.0 0.0 0.0 0.0 99.7 0.0 0.0 0.1 99.8 0.0 99.8 0.0 99.8
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 97.5 85.5 0.0 0.1 85.6 85.3 0.0 0.0 0.0 86.8 0.0
T 0.1 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 99.8 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

20 15 10 5 1
C C C A T C A C C A T T G G C A G G C A C G C

A 0.1 0.2 0.3 99.9 0.0 0.0 99.9 0.0 0.1 100.0 0.0 0.0 0.1 0.3 0.2 100.0 0.3 0.3 0.1 99.9 0.0 0.3 0.1
C 99.9 99.8 99.7 0.0 0.0 99.9 0.0 100.0 99.9 0.0 0.0 0.0 0.0 0.0 99.7 0.0 0.0 0.0 99.9 0.0 99.9 0.0 99.8
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 99.7 0.0 0.0 99.6 99.6 0.0 0.0 0.0 99.6 0.0
T 0.0 0.0 0.0 0.0 100.0 31.0 0.0 0.0 0.0 0.0 100.0 99.9 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.2 0.9 0.0 99.9 0.9 1.0 0.0 100.0 0.0 0.9 0.0
C 99.9 100.0 100.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 99.9 0.0 99.8 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.7 99.0 0.0 0.0 99.0 99.0 0.0 0.0 0.0 99.1 0.0
T 0.1 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C C A T C A C C A T T G G C A G G C A C G C
A 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.4 0.9 0.0 99.9 1.6 1.7 0.0 100.0 0.0 0.8 0.0
C 99.9 99.9 100.0 0.0 0.0 100.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 99.9 0.0 99.9 0.0 99.9
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.5 99.1 0.0 0.0 98.3 98.2 0.0 0.0 0.0 99.1 0.0
T 0.1 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 99.9 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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d

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 99.7 99.9 0.0 99.9 99.9 0.0 99.4 99.6 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 99.8 99.8 0.0 0.0 0.0 99.8 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.0 99.8 0.1 0.0 0.0 99.8 0.0 99.9 0.1 0.1 99.9 0.1 0.1 99.7 0.0 0.0 99.5 0.1 0.0 99.8 99.8 99.8
T 0.0 0.0 0.1 99.7 0.2 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4 0.0 0.0 0.0

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.6 99.3 0.8 0.1 0.7 0.5 0.1 99.2 0.5 0.6 99.4 0.2 99.4 99.5 0.1 99.6 99.7 0.0 99.6 99.6 0.1 0.0 0.4
C 0.0 0.0 0.0 0.0 70.7 76.0 0.0 0.0 0.0 70.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 98.2 0.0 98.3 0.0 0.3 0.2 98.1 0.0 98.5 0.6 0.0 98.9 0.0 0.0 99.1 0.0 0.0 99.2 0.0 0.1 99.0 99.3 99.1
T 0.5 0.0 0.1 99.2 27.6 22.4 0.9 0.0 0.2 27.9 0.0 0.3 0.0 0.0 0.4 0.0 0.0 0.3 0.0 0.0 0.7 0.5 0.3
- 0.7 0.7 0.8 0.8 0.8 0.8 0.9 0.8 0.8 0.8 0.6 0.6 0.5 0.4 0.5 0.4 0.3 0.5 0.4 0.4 0.2 0.2 0.2

G A G T C C G A G C A G A A G A A G A A G G G
A 0.6 99.3 0.9 0.0 0.7 0.3 0.1 99.1 0.3 0.6 99.1 0.1 99.4 99.5 0.0 99.7 99.7 0.1 99.5 99.6 0.0 0.0 0.6
C 0.0 0.0 0.1 0.1 55.2 64.8 0.0 0.0 0.0 54.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 98.5 0.0 98.2 0.2 0.3 0.2 98.9 0.0 98.7 0.9 0.0 99.1 0.0 0.0 99.5 0.0 0.0 99.5 0.0 0.0 99.7 99.8 99.2
T 0.1 0.0 0.1 98.9 42.9 33.8 0.1 0.0 0.0 43.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.1 0.1
- 0.7 0.7 0.7 0.8 0.9 1.0 0.9 0.9 1.0 1.0 0.8 0.8 0.6 0.5 0.4 0.3 0.2 0.4 0.4 0.3 0.1 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.5 99.4 0.6 0.0 0.5 0.1 0.2 99.4 0.3 0.3 99.4 0.1 99.6 99.6 0.1 99.6 99.7 0.0 99.5 99.5 0.1 0.0 0.3
C 0.0 0.0 0.1 0.0 65.0 73.5 0.0 0.0 0.0 64.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 98.8 0.0 98.7 0.2 0.2 0.2 99.1 0.0 99.1 0.7 0.0 99.3 0.0 0.0 99.5 0.0 0.0 99.4 0.0 0.0 99.5 99.7 99.6
T 0.1 0.0 0.1 99.3 33.7 25.6 0.1 0.0 0.0 33.4 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0
- 0.6 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.3 0.3 0.3 0.3 0.3 0.5 0.4 0.4 0.2 0.2 0.1

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.0 99.9 0.1 0.0 0.2 0.2 0.0 99.9 0.0 0.1 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.8 99.8 0.0 0.0 0.1
C 0.0 0.0 0.0 0.0 85.5 88.7 0.0 0.0 0.0 85.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.0 99.8 0.1 0.0 0.0 99.6 0.0 99.9 0.1 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.7 0.0 0.0 99.6 99.8 99.8
T 0.1 0.0 0.0 99.8 14.1 11.0 0.3 0.0 0.1 14.2 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.3 0.1 0.1
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.1 0.1 0.0 99.9 0.0 0.1 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.7 99.8 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 85.2 88.6 0.0 0.0 0.0 85.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.0 99.9 0.1 0.0 0.0 99.8 0.0 99.8 0.1 0.1 99.9 0.0 0.0 99.9 0.0 0.0 99.7 0.0 0.0 99.8 99.9 99.9
T 0.1 0.0 0.0 99.8 14.7 11.2 0.1 0.0 0.1 14.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.1 99.9 0.0 0.0 0.1 0.2 0.0 99.9 0.0 0.1 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.8 99.8 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 86.2 89.2 0.0 0.0 0.0 85.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.0 99.9 0.1 0.1 0.0 99.8 0.0 99.9 0.1 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 99.7 99.8 99.8
T 0.1 0.0 0.1 99.8 13.6 10.5 0.1 0.0 0.0 13.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.1
- 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.0 99.9 0.0 0.0 0.2 0.4 0.0 99.9 0.0 0.1 99.9 0.0 99.9 100.0 0.0 99.9 100.0 0.0 99.9 99.9 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 98.4 98.2 0.0 0.0 0.0 99.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.7 0.0 100.0 0.1 0.0 0.0 99.6 0.0 99.9 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.7 0.0 0.0 99.4 99.7 99.9
T 0.3 0.0 0.0 99.9 1.4 1.4 0.3 0.0 0.1 0.4 0.0 0.1 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0 0.6 0.3 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.1 0.2 0.0 100.0 0.0 0.0 99.9 0.0 99.9 100.0 0.0 100.0 100.0 0.0 99.8 99.7 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 99.7 99.6 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.0 99.9 0.1 0.0 0.0 99.8 0.0 99.9 0.0 0.0 99.9 0.1 0.0 99.9 0.0 0.0 99.7 0.0 0.0 99.7 99.9 99.9
T 0.1 0.0 0.1 99.9 0.2 0.2 0.1 0.0 0.1 0.2 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.2 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.0 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.1 0.3 0.0 99.9 0.0 0.0 99.9 0.0 99.9 99.9 0.0 99.9 100.0 0.0 99.8 99.8 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 99.4 99.4 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.0 99.9 0.2 0.0 0.0 99.7 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 99.7 99.8 99.9
T 0.2 0.0 0.0 99.8 0.4 0.3 0.2 0.0 0.0 0.3 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.3 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0
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e

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.1 100.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 100.0
T 100.0 100.0 0.0 99.9 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 100.0 0.0 99.9 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
T T C T T C T T C T G C T T A G A C T C T T G

A 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 9.1 0.1 0.0 0.0 100.0 8.8 100.0 0.0 0.0 0.3 0.0 0.0 11.0
C 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 99.3 0.0 99.4 0.0 0.0 0.3
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 90.7 0.0 0.0 0.0 0.0 91.0 0.0 0.0 0.0 0.0 0.0 0.0 88.7
T 99.9 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.1 99.9 0.1 0.2 99.9 100.0 0.0 0.1 0.0 0.7 100.0 0.3 99.9 99.9 0.1
- 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.2 0.0 10.7 0.1 0.0 0.0 100.0 10.4 99.9 0.0 0.0 0.3 0.0 0.0 14.7
C 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 99.7 0.0 0.1 99.6 0.0 0.0 0.0 0.1 0.0 99.1 0.0 99.3 0.0 0.0 0.3
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 89.1 0.0 0.0 0.0 0.0 89.3 0.0 0.0 0.1 0.0 0.0 0.0 84.9
T 99.9 99.9 0.0 100.0 100.0 0.1 100.0 99.9 0.1 99.9 0.1 0.3 100.0 100.0 0.0 0.1 0.0 0.8 99.8 0.4 99.9 99.9 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 9.0 0.0 0.0 0.0 100.0 8.9 99.9 0.0 0.0 0.2 0.0 0.0 11.7
C 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.1 99.6 0.0 0.0 0.0 0.0 0.0 99.3 0.0 99.4 0.0 0.0 0.2
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 90.8 0.0 0.0 0.0 0.0 90.8 0.0 0.0 0.0 0.0 0.0 0.0 88.0
T 99.9 100.0 0.1 99.9 100.0 0.1 100.0 99.9 0.0 99.9 0.1 0.3 99.9 99.9 0.0 0.2 0.0 0.6 99.9 0.4 99.9 99.9 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.1

20 15 10 5 1
T T C T T C T T C T G C T T A G A C T C T T G

A 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 100.0 0.9 100.0 0.0 0.0 0.1 0.0 0.0 1.6
C 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 99.8 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.1 0.0 0.0 0.0 0.0 99.0 0.0 0.0 0.0 0.0 0.0 0.0 98.4
T 99.9 99.9 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0 0.0 0.1 0.0 0.0 100.0 0.0 100.0 99.9 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.1 0.0 0.0 0.2 0.0 0.0 0.1 0.0 0.6 0.0 0.0 0.0 100.0 0.6 100.0 0.0 0.0 0.2 0.0 0.0 1.0
C 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 100.0 0.0 99.8 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.3 0.0 0.0 0.0 0.0 99.2 0.0 0.0 0.0 0.0 0.0 0.0 98.9
T 99.9 100.0 0.0 99.9 100.0 0.0 99.9 99.9 0.0 100.0 0.1 0.0 100.0 100.0 0.0 0.1 0.0 0.0 100.0 0.0 100.0 99.9 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.9 0.0 0.0 0.0 99.9 0.9 100.0 0.1 0.0 0.4 0.0 0.0 1.1
C 0.1 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 99.5 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.0 0.0 0.0 0.0 0.0 98.9 0.0 0.0 0.0 0.0 0.0 0.0 98.8
T 99.9 99.9 0.0 99.9 100.0 0.0 100.0 99.9 0.0 99.9 0.1 0.0 100.0 99.9 0.0 0.2 0.0 0.1 100.0 0.0 100.0 100.0 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
T T C T T C T T C T G C T T A G A C T C T T G

A 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.2 0.0 0.0 0.0
C 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 99.8 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 99.9
T 99.9 99.9 0.0 99.9 100.0 0.0 99.9 99.9 0.0 99.9 0.1 0.0 100.0 100.0 0.0 0.1 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 100.0 0.0 100.0 0.1 0.0 0.2 0.0 0.0 0.1
C 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 99.8 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 99.9
T 100.0 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 100.0 0.0 0.1 0.0 0.0 100.0 0.0 100.0 100.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

T T C T T C T T C T G C T T A G A C T C T T G
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 100.0 0.1 99.9 0.0 0.0 0.0 0.0 0.0 0.1
C 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 99.9
T 99.9 100.0 0.0 100.0 100.0 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 99.9 0.0 0.0 0.0 0.0 99.9 0.0 99.9 99.9 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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f

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 99.7 0.0 0.0 0.1
C 100.0 100.0 0.2 0.0 0.0 99.9 0.0 0.1 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.2 0.0 0.2 100.0 0.0 0.2
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.9 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.9 0.0
T 0.0 0.0 0.0 100.0 99.9 0.0 99.9 99.9 0.0 100.0 99.9 0.0 99.9 0.0 0.0 100.0 0.0 0.0 0.1 0.0 0.0 0.1 99.7
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 15 10 5 1
C C A T T C T T C T T C T G C T C A G A C G T

A 0.1 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 9.8 0.1 0.1 0.0 99.6 10.5 99.6 0.1 10.5 0.1
C 99.2 99.1 0.0 0.0 0.0 99.4 0.0 0.0 99.5 0.1 0.0 99.4 0.0 0.1 98.4 0.1 99.0 0.0 0.2 0.0 91.7 0.1 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 89.6 0.1 0.0 0.0 0.0 88.4 0.0 0.5 88.8 0.0
T 0.7 0.8 0.0 99.9 99.8 0.3 99.8 99.7 0.3 99.6 99.6 0.1 99.5 0.1 1.0 99.4 0.5 0.0 0.6 0.0 7.2 0.1 99.4
- 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.2 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.4 0.5 0.4

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 15.9 0.0 0.0 0.0 99.0 17.1 99.0 0.4 17.3 0.1
C 98.7 98.3 0.2 0.0 0.0 99.6 0.0 0.0 99.5 0.0 0.0 98.9 0.0 0.2 97.8 0.0 98.6 0.3 0.2 0.2 85.1 0.1 0.1
G 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 83.1 0.2 0.0 0.1 0.0 81.1 0.0 0.6 81.6 0.1
T 1.1 1.6 0.0 99.9 99.9 0.3 99.8 99.8 0.3 99.8 99.4 0.2 99.1 0.2 1.3 99.2 0.5 0.1 0.8 0.0 13.1 0.3 99.1
- 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.6 0.8 0.8 0.6 0.7 0.7 0.8 0.7 0.8 0.7 0.8 0.8 0.7

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.1 99.7 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.1 0.1 0.0 12.6 0.0 0.0 0.1 99.1 13.7 99.2 0.3 13.7 0.0
C 98.7 98.3 0.1 0.0 0.0 99.5 0.0 0.0 99.3 0.1 0.0 99.1 0.0 0.1 98.4 0.0 98.7 0.2 0.2 0.2 89.0 0.1 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 86.5 0.1 0.0 0.1 0.0 85.3 0.0 0.3 85.4 0.1
T 1.1 1.5 0.0 99.8 99.8 0.3 99.7 99.6 0.2 99.5 99.4 0.2 99.4 0.2 0.9 99.3 0.5 0.0 0.3 0.0 9.7 0.2 99.4
- 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.4 0.4 0.5 0.5 0.6 0.6 0.5 0.6 0.7 0.6 0.6 0.5 0.6 0.7 0.6 0.5

20 15 10 5 1
C C A T T C T T C T T C T G C T C A G A C G T

A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 99.6 4.6 99.6 0.0 4.7 0.0
C 99.9 99.9 0.1 0.0 0.0 100.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 99.8 0.0 99.7 0.2 0.1 0.2 97.4 0.0 0.1
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 96.1 0.0 0.0 0.0 0.0 94.8 0.0 0.1 95.0 0.0
T 0.1 0.1 0.0 100.0 100.0 0.0 100.0 100.0 0.0 99.9 99.9 0.0 99.8 0.0 0.0 99.8 0.1 0.0 0.3 0.0 2.2 0.0 99.7
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8 0.0 0.0 0.0 99.9 4.9 99.9 0.1 5.1 0.0
C 99.8 99.8 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.0 99.6 0.0 0.0 99.8 0.0 99.9 0.0 0.1 0.0 97.1 0.0 0.1
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 95.9 0.0 0.0 0.0 0.0 94.7 0.0 0.1 94.8 0.0
T 0.1 0.2 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.8 99.7 0.0 99.7 0.1 0.1 99.8 0.0 0.0 0.3 0.0 2.6 0.0 99.8
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 0.0 0.0 0.0 99.6 4.1 99.7 0.0 4.0 0.0
C 99.9 99.9 0.1 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.8 0.0 99.7 0.1 0.0 0.1 97.4 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 96.4 0.0 0.0 0.0 0.0 95.4 0.0 0.1 95.7 0.0
T 0.0 0.1 0.0 99.9 99.9 0.0 99.9 99.8 0.0 99.8 99.8 0.0 99.8 0.1 0.0 99.8 0.0 0.0 0.3 0.0 2.2 0.1 99.8
- 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

20 15 10 5 1
C C A T T C T T C T T C T G C T C A G A C G T

A 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 99.9 0.1 99.9 0.0 0.1 0.0
C 100.0 99.9 0.0 0.0 0.0 100.0 0.1 0.0 100.0 0.0 0.0 99.9 0.0 0.0 100.0 0.0 100.0 0.1 0.0 0.1 99.9 0.0 0.1
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 99.6 0.0 0.0 99.9 0.0
T 0.0 0.0 0.0 100.0 100.0 0.0 99.9 100.0 0.0 100.0 99.9 0.0 100.0 0.1 0.0 100.0 0.0 0.0 0.3 0.0 0.1 0.0 99.9
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 99.9 0.0 0.0 0.0
C 100.0 100.0 0.0 0.0 0.1 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0 99.9 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 0.0 0.0 99.6 0.0 0.0 99.9 0.0
T 0.0 0.0 0.0 100.0 99.9 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.1 0.0 100.0 0.0 0.0 0.4 0.0 0.1 0.1 100.0
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

C C A T T C T T C T T C T G C T C A G A C G T
A 0.0 0.0 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 99.7 0.1 99.7 0.0 0.1 0.0
C 100.0 99.9 0.1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.3 0.0 0.3 99.9 0.0 0.0
G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 99.5 0.0 0.0 99.9 0.0
T 0.0 0.1 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 0.1 0.0 100.0 0.0 0.0 0.4 0.0 0.1 0.0 99.9
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0A
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Supplementary Figure 4. R-loop assay to examine sgRNA-independent off-target activity. The 
on-target activity at EMX1 and sg-RNA independent off-target activity at the dSaCas9-site is provided. 
The frequency of individual base calls at each locus of interest are shown, colored using a heat map 
from white (0%) to red (100%). The parent sequence is shown with PAM (yellow) and sgRNA proto-
spacer (black) noted, with the SpCas9 NGG PAM for EMX1 and the NNGRRT for the dSaCas9 target-
ing site. The PAM is at right, with the coding strand cytosine (C) targeted for mutation is highlighted in 
red. The data in Fig. 4c and Extended Data Fig. 4d show the quantification of conversion at the listed 
base only. Results across each locus and with individual replicates are shown using untreated cells (n = 
1), along with intact BE4max or seBE-IRES constructs with or without rapamycin (n = 3 each). The 
loci analyzed are the validated EMX1 targeting site with (a) evoA1, (b) AID’ or (c) A3A editors or the 
dSaCas9 site with (d) evoA1, (e) AID’ or (f) A3A editors.
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a

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 99.7 99.9 0.0 99.9 99.9 0.0 99.4 99.6 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 99.8 99.8 0.0 0.0 0.0 99.8 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.0 99.8 0.1 0.0 0.0 99.8 0.0 99.9 0.1 0.1 99.9 0.1 0.1 99.7 0.0 0.0 99.5 0.1 0.0 99.8 99.8 99.8
T 0.0 0.0 0.1 99.7 0.2 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4 0.0 0.0 0.0

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.3 99.3 0.4 0.1 0.6 0.2 0.1 99.3 0.2 0.4 99.3 0.1 99.5 99.5 0.1 99.6 99.6 0.1 99.4 99.5 0.1 0.1 0.3
C 0.0 0.0 0.0 0.0 78.0 84.0 0.0 0.1 0.0 77.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.0 0.1 98.9 0.2 0.1 0.0 99.2 0.0 99.1 0.3 0.0 99.2 0.0 0.1 99.4 0.0 0.0 99.5 0.0 0.0 99.3 99.6 99.5
T 0.2 0.0 0.1 99.1 20.8 15.2 0.1 0.0 0.1 21.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.1 0.2
- 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.4 0.4 0.4 0.3 0.3 0.3 0.4 0.4 0.4 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.2 99.4 0.3 0.0 0.3 0.1 0.1 99.4 0.1 0.2 99.5 0.0 99.6 99.6 0.0 99.7 99.7 0.0 99.5 99.5 0.0 0.0 0.1
C 0.0 0.1 0.0 0.0 82.1 87.2 0.0 0.0 0.0 82.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.2 0.0 99.1 0.2 0.1 0.0 99.3 0.0 99.4 0.2 0.0 99.4 0.0 0.0 99.6 0.0 0.0 99.7 0.0 0.1 99.5 99.7 99.6
T 0.1 0.0 0.1 99.3 17.1 12.1 0.1 0.0 0.0 17.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.2 0.1 0.1
- 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.3 0.3 0.2 0.2 0.2 0.4 0.4 0.4 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.8 99.1 1.2 0.1 1.4 0.5 0.1 99.2 0.4 0.5 99.1 0.2 99.2 99.3 0.2 99.6 99.5 0.1 99.4 99.5 0.2 0.1 0.6
C 0.0 0.0 0.0 0.1 59.5 69.4 0.1 0.1 0.0 59.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 98.4 0.1 97.9 0.2 0.4 0.2 98.8 0.0 98.6 0.6 0.1 99.1 0.1 0.2 99.1 0.1 0.1 99.3 0.1 0.1 98.9 99.2 98.7
T 0.3 0.2 0.4 99.1 38.1 29.2 0.4 0.1 0.3 38.4 0.1 0.1 0.1 0.1 0.3 0.0 0.1 0.3 0.2 0.0 0.5 0.6 0.5
- 0.6 0.6 0.6 0.6 0.7 0.7 0.6 0.7 0.7 0.7 0.6 0.6 0.5 0.5 0.4 0.3 0.2 0.2 0.4 0.3 0.3 0.1 0.1

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.0 99.7 0.1 0.0 0.2 0.1 0.0 99.7 0.0 0.1 99.7 0.0 99.8 99.8 0.0 99.8 99.9 0.0 99.8 99.8 0.0 0.0 0.1
C 0.0 0.0 0.0 0.0 83.0 87.2 0.0 0.1 0.0 82.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.7 0.1 99.7 0.2 0.1 0.0 99.7 0.0 99.7 0.1 0.0 99.7 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.6 99.8 99.8
T 0.1 0.0 0.1 99.6 16.5 12.4 0.1 0.0 0.0 16.8 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.2 0.1 0.1
- 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.8 0.1 0.1 0.1 0.2 0.0 99.8 0.0 0.2 99.8 0.0 99.8 99.8 0.0 99.8 99.9 0.0 99.7 99.7 0.0 0.1 0.0
C 0.0 0.0 0.0 0.1 86.2 89.7 0.0 0.0 0.0 86.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.7 0.0 99.7 0.2 0.1 0.0 99.6 0.0 99.8 0.1 0.0 99.7 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.6 99.7 99.7
T 0.1 0.0 0.1 99.6 13.5 10.0 0.2 0.0 0.1 13.6 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.2 0.1
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.1 99.6 0.1 0.0 0.2 0.1 0.1 99.5 0.1 0.2 99.5 0.0 99.6 99.6 0.0 99.7 99.8 0.0 99.6 99.6 0.0 0.0 0.1
C 0.0 0.1 0.0 0.0 75.5 81.4 0.0 0.0 0.0 75.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.5 0.0 99.5 0.1 0.1 0.0 99.3 0.1 99.5 0.3 0.0 99.5 0.0 0.0 99.6 0.0 0.0 99.7 0.0 0.0 99.4 99.7 99.6
T 0.2 0.0 0.1 99.5 23.8 18.1 0.2 0.0 0.0 24.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.2 0.2 0.1
- 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.2 0.2 0.2 0.3 0.3 0.3 0.1 0.1

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.0 99.8 0.0 0.1 0.1 0.2 0.0 99.8 0.1 0.0 99.8 0.0 99.9 99.8 0.0 99.9 99.9 0.0 99.7 99.7 0.0 0.0 0.1
C 0.0 0.0 0.0 0.0 99.5 99.5 0.0 0.1 0.0 99.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.1 99.8 0.4 0.0 0.0 99.7 0.1 99.8 0.0 0.0 99.8 0.0 0.1 99.8 0.0 0.0 99.8 0.0 0.0 99.6 99.7 99.7
T 0.2 0.0 0.1 99.5 0.4 0.3 0.2 0.0 0.1 0.4 0.1 0.2 0.0 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.3 0.2 0.2
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.1 0.1 0.0 99.8 0.1 0.1 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.7 99.7 0.0 0.0 0.0
C 0.0 0.0 0.0 0.1 99.6 99.5 0.0 0.1 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.1 99.8 0.2 0.0 0.0 99.8 0.0 99.8 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.5 99.8 99.8
T 0.2 0.0 0.1 99.7 0.3 0.3 0.1 0.0 0.0 0.3 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.3 0.2 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.8 0.0 0.1 0.1 0.1 0.0 99.8 0.0 0.0 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.9 99.8 0.0 0.0 0.1
C 0.0 0.0 0.0 0.0 98.4 98.5 0.0 0.1 0.0 98.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.1 99.9 0.2 0.0 0.0 99.8 0.1 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.6 99.8 99.8
T 0.1 0.0 0.1 99.7 1.5 1.4 0.1 0.0 0.0 1.5 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.3 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0
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b

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 99.7 99.9 0.0 99.9 99.9 0.0 99.4 99.6 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 99.8 99.8 0.0 0.0 0.0 99.8 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.0 99.8 0.1 0.0 0.0 99.8 0.0 99.9 0.1 0.1 99.9 0.1 0.1 99.7 0.0 0.0 99.5 0.1 0.0 99.8 99.8 99.8
T 0.0 0.0 0.1 99.7 0.2 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4 0.0 0.0 0.0

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.4 99.7 0.0 0.0 0.9 0.3 0.1 99.6 0.1 0.1 99.7 0.0 99.8 99.8 0.0 99.8 99.8 0.0 99.7 99.7 0.0 0.0 0.0
C 0.1 0.0 0.0 0.1 55.7 56.9 0.0 0.0 0.0 95.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.2 0.1 99.7 0.2 1.6 0.5 99.6 0.0 99.6 0.0 0.0 99.7 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.1 99.6 99.7 99.8
T 0.1 0.0 0.1 99.5 41.5 41.9 0.1 0.0 0.0 4.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.2 0.2 0.1
- 0.2 0.2 0.2 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.3 99.6 0.0 0.0 0.5 0.3 0.0 99.7 0.0 0.1 99.7 0.0 99.8 99.8 0.0 99.8 99.9 0.0 99.7 99.7 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 63.2 63.8 0.0 0.0 0.0 95.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.3 0.1 99.7 0.2 1.4 0.2 99.6 0.0 99.7 0.1 0.0 99.7 0.0 0.0 99.7 0.0 0.0 99.8 0.0 0.1 99.6 99.7 99.7
T 0.2 0.0 0.1 99.5 34.7 35.4 0.1 0.0 0.1 3.7 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.1 0.2
- 0.3 0.2 0.3 0.2 0.2 0.3 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.5 99.8 0.0 0.0 0.7 0.4 0.1 99.7 0.1 0.1 99.7 0.0 99.7 99.7 0.0 99.8 99.8 0.0 99.7 99.7 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 45.2 46.3 0.0 0.0 0.0 92.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.3 0.0 99.7 0.2 1.4 0.2 99.5 0.0 99.6 0.1 0.0 99.7 0.0 0.0 99.7 0.0 0.0 99.8 0.0 0.0 99.6 99.8 99.8
T 0.1 0.0 0.1 99.6 52.5 52.9 0.1 0.0 0.1 7.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.1 0.1
- 0.1 0.1 0.1 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.2 0.2 0.0 0.0

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.1 99.8 0.0 0.1 0.1 0.1 0.0 99.8 0.0 0.0 99.8 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.7 99.7 0.0 0.1 0.0
C 0.0 0.0 0.0 0.0 74.1 74.1 0.0 0.0 0.0 97.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.0 99.8 0.2 0.5 0.1 99.8 0.1 99.9 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.9 0.0 0.0 99.7 99.8 99.8
T 0.1 0.0 0.1 99.7 25.3 25.7 0.1 0.0 0.0 2.4 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.1 99.8 0.0 0.1 0.1 0.1 0.0 99.8 0.0 0.1 99.8 0.0 99.8 99.8 0.0 99.9 99.9 0.0 99.8 99.7 0.0 0.0 0.1
C 0.0 0.1 0.0 0.1 75.5 75.5 0.0 0.1 0.0 97.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
G 99.6 0.0 99.8 0.3 0.5 0.1 99.7 0.0 99.8 0.0 0.0 99.8 0.0 0.1 99.8 0.0 0.0 99.9 0.0 0.1 99.6 99.7 99.7
T 0.2 0.0 0.1 99.6 23.9 24.2 0.1 0.0 0.1 2.6 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.2 0.2
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.2 99.8 0.0 0.0 0.1 0.1 0.0 99.8 0.0 0.1 99.7 0.0 99.8 99.8 0.0 99.8 99.8 0.0 99.7 99.7 0.0 0.1 0.0
C 0.0 0.0 0.0 0.0 69.1 69.1 0.0 0.0 0.0 97.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.6 0.0 99.7 0.2 0.4 0.0 99.7 0.0 99.8 0.0 0.1 99.7 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.6 99.7 99.7
T 0.1 0.0 0.1 99.6 30.3 30.6 0.1 0.0 0.0 2.8 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.2 0.2
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.1

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.0 99.8 0.0 0.0 0.1 0.1 0.0 99.8 0.0 0.1 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.8 99.8 0.0 0.0 0.1
C 0.0 0.0 0.0 0.1 98.9 98.9 0.0 0.1 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.1 99.9 0.2 0.0 0.0 99.8 0.1 99.9 0.0 0.0 99.9 0.1 0.0 99.9 0.0 0.0 99.9 0.0 0.1 99.7 99.7 99.7
T 0.1 0.0 0.1 99.7 0.9 0.9 0.1 0.0 0.0 0.3 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.2 0.2 0.2
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.1 0.1 0.1 99.9 0.1 0.1 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.8 99.8 0.0 0.0 0.0
C 0.0 0.0 0.0 0.1 99.3 99.2 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.0 99.9 0.2 0.0 0.0 99.7 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.6 99.8 99.8
T 0.2 0.0 0.1 99.7 0.6 0.6 0.2 0.0 0.1 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.1 0.1 0.2 0.0 99.8 0.1 0.0 99.9 0.0 99.9 99.8 0.0 99.9 99.9 0.0 99.8 99.8 0.0 0.0 0.1
C 0.0 0.0 0.0 0.1 98.5 98.5 0.0 0.1 0.0 99.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.1 99.9 0.3 0.0 0.0 99.8 0.1 99.8 0.0 0.0 99.9 0.0 0.1 99.9 0.0 0.0 99.9 0.0 0.0 99.6 99.8 99.7
T 0.1 0.0 0.1 99.6 1.4 1.3 0.1 0.0 0.1 0.4 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.3 0.1 0.2
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0
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c

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.0 99.8 0.0 99.7 99.9 0.0 99.9 99.9 0.0 99.4 99.6 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 99.8 99.8 0.0 0.0 0.0 99.8 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.0 99.8 0.1 0.0 0.0 99.8 0.0 99.9 0.1 0.1 99.9 0.1 0.1 99.7 0.0 0.0 99.5 0.1 0.0 99.8 99.8 99.8
T 0.0 0.0 0.1 99.7 0.2 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4 0.0 0.0 0.0

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.8 99.4 0.1 0.0 0.9 0.2 0.2 99.1 0.0 0.3 99.2 0.2 99.4 99.5 0.2 99.5 99.6 0.2 99.5 99.6 0.0 0.0 0.0
C 0.0 0.1 0.0 0.0 61.8 62.0 0.1 0.1 0.0 72.1 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 98.6 0.0 99.3 0.2 1.2 0.3 98.9 0.1 99.2 0.2 0.0 98.9 0.0 0.0 99.3 0.0 0.0 99.5 0.0 0.0 99.5 99.7 99.7
T 0.2 0.0 0.1 99.1 35.4 36.7 0.1 0.0 0.1 26.5 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.2 0.1 0.1
- 0.5 0.5 0.6 0.7 0.7 0.8 0.7 0.7 0.7 0.8 0.7 0.8 0.5 0.4 0.4 0.4 0.3 0.3 0.4 0.4 0.4 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.5 99.5 0.0 0.0 0.5 0.2 0.2 99.3 0.1 0.4 99.4 0.1 99.5 99.5 0.1 99.6 99.7 0.1 99.4 99.5 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 71.5 71.1 0.1 0.0 0.0 78.8 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 98.9 0.1 99.5 0.2 1.0 0.1 99.1 0.1 99.3 0.1 0.0 99.3 0.0 0.0 99.4 0.0 0.0 99.6 0.0 0.0 99.3 99.7 99.6
T 0.2 0.0 0.1 99.3 26.5 28.1 0.1 0.0 0.1 20.2 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.1 0.2
- 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.4 0.4 0.4 0.3 0.2 0.2 0.5 0.4 0.4 0.2 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.4 99.4 0.0 0.1 0.6 0.4 0.2 99.1 0.1 0.6 99.2 0.2 99.5 99.5 0.2 99.7 99.7 0.1 99.4 99.5 0.0 0.1 0.1
C 0.1 0.0 0.0 0.0 62.3 62.5 0.0 0.0 0.0 71.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
G 98.9 0.1 99.3 0.2 1.4 0.2 98.9 0.1 99.1 0.2 0.0 99.0 0.0 0.0 99.3 0.0 0.0 99.7 0.0 0.0 99.4 99.7 99.6
T 0.1 0.0 0.1 99.0 35.1 36.0 0.2 0.1 0.1 27.2 0.1 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.1 0.2
- 0.5 0.5 0.6 0.7 0.7 0.9 0.7 0.7 0.7 0.7 0.6 0.6 0.4 0.4 0.4 0.2 0.2 0.2 0.4 0.4 0.4 0.1 0.1

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.2 99.8 0.0 0.0 0.2 0.2 0.1 99.8 0.0 0.1 99.9 0.0 99.8 99.8 0.0 99.9 99.9 0.0 99.8 99.8 0.0 0.1 0.1
C 0.0 0.0 0.0 0.1 69.3 69.0 0.0 0.1 0.0 84.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.5 0.0 99.8 0.2 0.5 0.1 99.6 0.1 99.8 0.1 0.0 99.8 0.0 0.1 99.8 0.0 0.0 99.8 0.0 0.0 99.6 99.7 99.8
T 0.2 0.0 0.1 99.6 30.0 30.7 0.2 0.0 0.1 15.4 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.2 0.2 0.1
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.1 99.8 0.0 0.0 0.1 0.2 0.1 99.8 0.0 0.1 99.8 0.0 99.8 99.8 0.0 99.8 99.8 0.0 99.7 99.7 0.0 0.0 0.1
C 0.0 0.0 0.0 0.0 73.8 73.5 0.0 0.0 0.0 86.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.7 0.1 99.8 0.2 0.7 0.0 99.7 0.0 99.7 0.1 0.0 99.7 0.0 0.0 99.8 0.1 0.0 99.8 0.0 0.1 99.6 99.8 99.7
T 0.2 0.0 0.1 99.6 25.2 26.1 0.1 0.0 0.1 13.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.1 0.1
- 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1

G A G T C C G A G C A G A A G A A G A A G G G
A 0.3 99.8 0.0 0.0 0.2 0.1 0.1 99.7 0.0 0.2 99.7 0.0 99.8 99.8 0.0 99.9 99.8 0.0 99.7 99.7 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 58.6 59.3 0.0 0.0 0.0 77.1 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0
G 99.5 0.0 99.7 0.0 0.5 0.0 99.4 0.0 99.6 0.1 0.0 99.6 0.0 0.0 99.8 0.0 0.0 99.7 0.0 0.0 99.8 99.8 99.8
T 0.1 0.0 0.0 99.8 40.5 40.2 0.3 0.0 0.1 22.3 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.1
- 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1

1 5 10 15 20
G A G T C C G A G C A G A A G A A G A A G G G

A 0.0 99.9 0.0 0.0 0.1 0.1 0.0 99.9 0.0 0.0 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 0.0 0.0
C 0.0 0.0 0.0 0.1 97.3 97.2 0.0 0.0 0.0 98.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.1 99.9 0.2 0.0 0.0 99.8 0.0 99.8 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.7 99.8 99.8
T 0.1 0.0 0.0 99.6 2.6 2.6 0.1 0.0 0.1 1.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.2 0.1 0.1
- 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.0 99.9 0.0 0.1 0.1 0.1 0.1 99.9 0.0 0.1 99.9 0.0 99.9 99.9 0.0 99.9 99.9 0.0 99.7 99.7 0.0 0.0 0.0
C 0.0 0.1 0.0 0.0 98.6 98.5 0.0 0.0 0.0 99.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.9 0.1 99.9 0.2 0.0 0.0 99.8 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.9 0.0 0.0 99.7 99.7 99.8
T 0.1 0.0 0.1 99.7 1.3 1.3 0.1 0.0 0.1 0.5 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.2 0.2
- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.0 0.0

G A G T C C G A G C A G A A G A A G A A G G G
A 0.1 99.8 0.0 0.0 0.1 0.1 0.1 99.8 0.1 0.1 99.8 0.0 99.8 99.8 0.0 99.9 99.8 0.0 99.7 99.7 0.0 0.0 0.1
C 0.0 0.1 0.0 0.1 96.5 96.5 0.1 0.1 0.0 97.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
G 99.8 0.1 99.8 0.2 0.0 0.0 99.6 0.1 99.7 0.0 0.0 99.9 0.0 0.0 99.8 0.0 0.1 99.8 0.0 0.0 99.6 99.8 99.7
T 0.1 0.0 0.1 99.6 3.4 3.3 0.1 0.0 0.1 1.9 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.1 0.2
- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1A
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d

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.7 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.7 0.0 99.7 99.6 0.0 0.0 99.6 99.5 99.6 0.0 0.0 0.0 99.3 99.4 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 99.5 99.3 0.0 0.0 0.0 99.2 99.2 99.1 0.0
T 99.7 0.0 99.8 0.0 0.0 99.8 99.7 0.1 99.8 0.1 0.1 0.0 0.0 0.1 0.0 0.0 99.6 0.0 0.1 0.0 0.0 99.3 0.0 0.0 0.0 98.7
- 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.6 0.6 0.6 0.7 0.7 0.7 0.8 1.3

1 5 10 15 20
T C T G C T T C T C C A G C C C T G G C C T G G G T

A 0.0 0.1 0.0 0.4 0.3 0.0 0.0 0.0 0.0 0.0 0.1 99.5 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 94.4 0.0 0.0 90.3 0.0 0.0 96.5 0.1 96.0 96.7 0.0 0.0 91.1 99.1 97.2 0.0 0.0 0.0 99.2 99.2 0.1 0.0 0.0 0.0 0.0
G 0.0 0.1 0.0 99.2 0.5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 99.3 0.0 0.0 0.0 0.0 99.1 99.1 0.0 0.0 0.0 98.7 98.8 98.8 0.0
T 99.6 4.8 99.7 0.1 8.6 99.6 99.6 3.1 99.6 3.5 2.8 0.0 0.1 8.2 0.3 2.2 99.4 0.1 0.1 0.0 0.0 99.1 0.3 0.2 0.1 98.4
- 0.3 0.6 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.7 0.8 0.8 0.8 0.9 1.0 1.1 1.5

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.1 0.0 0.3 0.2 0.0 0.0 0.0 0.0 0.1 0.0 99.5 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0
C 0.0 96.1 0.0 0.0 93.0 0.0 0.0 97.4 0.0 96.3 97.1 0.1 0.1 93.6 99.3 98.2 0.0 0.0 0.0 99.4 99.3 0.1 0.0 0.0 0.0 0.1
G 0.0 0.0 0.0 99.3 0.3 0.0 0.0 0.0 0.0 0.2 0.0 0.1 99.4 0.0 0.0 0.0 0.0 99.3 99.1 0.0 0.0 0.0 98.9 99.0 98.9 0.0
T 99.4 3.4 99.8 0.2 6.3 99.8 99.8 2.4 99.7 3.2 2.6 0.0 0.2 6.1 0.3 1.4 99.5 0.2 0.3 0.0 0.0 99.2 0.4 0.2 0.2 98.4
- 0.5 0.3 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.8 0.9 1.5

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.1 0.0 0.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 99.6 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.0
C 0.0 88.9 0.0 0.0 81.8 0.0 0.0 93.3 0.1 91.1 92.6 0.0 0.0 82.6 98.6 94.7 0.1 0.0 0.0 99.5 99.5 0.1 0.0 0.0 0.0 0.0
G 0.0 0.2 0.0 99.0 0.8 0.0 0.0 0.1 0.0 0.3 0.0 0.0 99.6 0.0 0.0 0.0 0.0 99.5 99.5 0.0 0.0 0.0 99.3 99.3 99.2 0.0
T 99.7 10.1 99.8 0.1 16.5 99.8 99.8 6.4 99.7 8.4 7.0 0.0 0.0 16.9 1.0 4.8 99.6 0.1 0.0 0.1 0.0 99.3 0.1 0.1 0.0 99.0
- 0.2 0.7 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.7 1.0

1 5 10 15 20
T C T G C T T C T C C A G C C C T G G C C T G G G T

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.7 0.0 0.0 98.5 0.0 0.0 99.7 0.0 99.4 99.5 0.1 0.0 98.3 99.7 99.5 0.0 0.0 0.0 99.5 99.5 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.5 0.0 0.0 0.0 0.0 99.4 99.4 0.0 0.0 0.0 99.0 99.2 99.1 0.0
T 99.7 0.2 99.8 0.1 1.1 99.8 99.8 0.1 99.8 0.3 0.2 0.0 0.2 1.4 0.0 0.1 99.6 0.2 0.2 0.0 0.0 99.4 0.4 0.2 0.0 98.9
- 0.3 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.5 0.5 0.5 0.6 0.6 0.7 0.8 1.1

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0
C 0.0 99.5 0.0 0.0 99.0 0.0 0.0 99.5 0.0 99.1 99.3 0.1 0.0 98.3 99.6 99.5 0.0 0.0 0.0 99.3 99.3 0.1 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.7 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 99.6 0.0 0.0 0.0 0.0 99.4 99.2 0.0 0.0 0.0 98.8 99.0 98.9 0.0
T 99.5 0.2 99.8 0.0 0.7 99.8 99.7 0.3 99.7 0.5 0.4 0.0 0.1 1.4 0.1 0.1 99.6 0.1 0.1 0.0 0.0 99.2 0.4 0.1 0.1 98.6
- 0.5 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.6 0.6 0.6 0.7 0.7 0.8 0.9 1.3

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.4 0.0 0.0 97.8 0.0 0.0 99.4 0.0 99.0 99.1 0.0 0.0 97.1 99.4 99.3 0.0 0.0 0.0 99.2 99.2 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.7 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 99.5 0.0 0.0 0.0 0.0 99.3 99.2 0.0 0.0 0.0 98.9 98.9 98.8 0.0
T 99.6 0.3 99.7 0.0 1.8 99.7 99.7 0.3 99.6 0.5 0.4 0.0 0.1 2.4 0.1 0.2 99.5 0.1 0.0 0.0 0.0 99.1 0.1 0.1 0.1 98.4
- 0.3 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.7 0.7 0.8 0.8 0.9 1.0 1.1 1.5

1 5 10 15 20
T C T G C T T C T C C A G C C C T G G C C T G G G T

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.8 0.0 99.8 99.7 0.0 0.0 99.7 99.7 99.7 0.0 0.0 0.0 99.6 99.5 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 99.4 99.4 0.0 0.0 0.0 99.0 99.2 99.2 0.0
T 99.8 0.0 99.8 0.0 0.0 99.8 99.8 0.0 99.8 0.1 0.0 0.0 0.2 0.0 0.0 0.0 99.7 0.2 0.1 0.0 0.0 99.5 0.5 0.2 0.0 98.7
- 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.5 0.5 0.6 0.7 1.2

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
C 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.8 0.1 99.7 99.6 0.0 0.0 99.7 99.7 99.7 0.0 0.0 0.1 99.3 99.3 0.1 0.0 0.0 0.0 0.1
G 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.5 0.0 0.0 0.0 0.0 99.3 99.2 0.0 0.0 0.0 98.9 99.0 99.0 0.0
T 99.4 0.0 99.8 0.0 0.0 99.8 99.8 0.0 99.7 0.1 0.1 0.0 0.2 0.1 0.0 0.0 99.6 0.2 0.1 0.0 0.0 99.2 0.4 0.1 0.1 98.5
- 0.6 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.4 0.5 0.6 0.6 0.6 0.7 0.7 0.8 0.9 1.4

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 99.6 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.3 0.0 0.0 99.6 0.0 0.0 99.0 0.0 98.8 98.9 0.0 0.0 99.3 99.3 99.3 0.0 0.0 0.0 99.3 99.4 0.1 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 99.6 0.0 0.0 0.0 0.0 99.4 99.3 0.0 0.0 0.0 99.2 99.2 99.1 0.0
T 99.7 0.6 99.8 0.0 0.2 99.8 99.8 0.8 99.8 0.8 0.8 0.0 0.1 0.4 0.3 0.3 99.6 0.0 0.1 0.0 0.0 99.3 0.1 0.0 0.0 98.6
- 0.3 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.5 0.6 0.6 0.6 0.7 0.7 0.8 0.9 1.3A
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e

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.7 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.7 0.0 99.7 99.6 0.0 0.0 99.6 99.5 99.6 0.0 0.0 0.0 99.3 99.4 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 99.5 99.3 0.0 0.0 0.0 99.2 99.2 99.1 0.0
T 99.7 0.0 99.8 0.0 0.0 99.8 99.7 0.1 99.8 0.1 0.1 0.0 0.0 0.1 0.0 0.0 99.6 0.0 0.1 0.0 0.0 99.3 0.0 0.0 0.0 98.7
- 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.6 0.6 0.6 0.7 0.7 0.7 0.8 1.3

1 5 10 15 20
T C T G C T T C T C C A G C C C T G G C C T G G G T

A 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.2 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.1 96.4 0.0 0.0 99.1 0.1 0.0 93.3 0.0 83.9 90.4 0.0 0.0 98.4 97.8 98.9 0.0 0.0 0.0 99.4 99.3 0.0 0.0 0.0 0.0 0.0
G 0.0 0.1 0.0 99.7 0.0 0.0 0.0 0.1 0.0 1.0 0.0 0.0 99.5 0.0 0.0 0.0 0.0 99.4 99.3 0.0 0.0 0.0 99.0 99.1 99.1 0.0
T 99.7 3.0 99.7 0.0 0.6 99.7 99.7 6.1 99.7 14.6 9.0 0.0 0.2 1.2 1.8 0.7 99.5 0.1 0.1 0.0 0.0 99.3 0.3 0.1 0.1 98.7
- 0.3 0.4 0.2 0.2 0.2 0.3 0.3 0.4 0.3 0.3 0.5 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.7 0.8 1.3

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.3 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 96.8 0.0 0.0 99.1 0.0 0.0 94.5 0.0 86.6 92.5 0.0 0.0 98.3 98.1 99.0 0.0 0.0 0.0 99.3 99.3 0.1 0.0 0.0 0.0 0.1
G 0.0 0.1 0.0 99.7 0.0 0.0 0.0 0.1 0.0 0.8 0.0 0.1 99.5 0.0 0.0 0.0 0.0 99.4 99.3 0.0 0.0 0.0 99.0 99.1 99.1 0.0
T 99.3 2.8 99.8 0.1 0.6 99.8 99.7 5.0 99.7 12.0 7.0 0.0 0.1 1.4 1.5 0.6 99.5 0.1 0.1 0.1 0.0 99.3 0.3 0.1 0.0 98.7
- 0.7 0.3 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.8 1.2

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.3 0.1 99.7 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 95.7 0.0 0.1 98.7 0.0 0.0 92.4 0.0 79.8 88.6 0.0 0.0 97.7 97.1 98.5 0.0 0.0 0.0 99.5 99.4 0.1 0.0 0.0 0.0 0.0
G 0.0 0.1 0.0 99.7 0.0 0.0 0.0 0.1 0.0 1.3 0.0 0.0 99.6 0.0 0.0 0.0 0.0 99.4 99.4 0.0 0.0 0.0 99.2 99.2 99.0 0.0
T 99.7 3.8 99.8 0.0 1.0 99.8 99.8 7.1 99.8 18.4 11.0 0.0 0.1 2.0 2.5 1.1 99.6 0.1 0.1 0.0 0.0 99.4 0.2 0.1 0.1 98.5
- 0.3 0.3 0.1 0.2 0.2 0.2 0.2 0.3 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.6 0.7 0.9 1.4

1 5 10 15 20
T C T G C T T C T C C A G C C C T G G C C T G G G T

A 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 99.6 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.5 0.0 0.0 99.7 0.0 0.0 98.6 0.0 95.5 98.1 0.0 0.0 99.4 99.3 99.5 0.0 0.0 0.0 99.3 99.2 0.1 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 99.5 0.0 0.0 0.0 0.0 99.3 99.2 0.0 0.0 0.0 99.0 99.1 99.0 0.0
T 99.6 0.3 99.8 0.0 0.1 99.7 99.7 1.0 99.7 3.6 1.6 0.0 0.1 0.3 0.3 0.1 99.5 0.1 0.1 0.0 0.0 99.2 0.2 0.1 0.0 98.6
- 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.6 0.6 0.7 0.7 0.8 0.8 0.9 1.0 1.4

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0
C 0.0 99.5 0.0 0.0 99.8 0.0 0.0 98.9 0.1 95.9 98.0 0.0 0.0 99.5 99.4 99.6 0.0 0.0 0.0 99.5 99.4 0.1 0.0 0.0 0.0 0.1
G 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.1 99.7 0.0 0.0 0.0 0.0 99.5 99.4 0.0 0.0 0.0 99.2 99.2 99.2 0.0
T 99.4 0.3 99.9 0.0 0.1 99.9 99.9 0.9 99.8 3.5 1.8 0.0 0.1 0.3 0.3 0.1 99.7 0.1 0.2 0.1 0.0 99.4 0.2 0.1 0.1 98.8
- 0.6 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.6 0.7 1.2

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 98.9 0.0 0.0 99.5 0.0 0.0 98.0 0.1 94.1 96.9 0.0 0.0 99.2 99.0 99.2 0.0 0.0 0.0 99.4 99.4 0.1 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 99.6 0.0 0.0 0.0 0.0 99.5 99.4 0.0 0.0 0.0 99.1 99.2 99.1 0.0
T 99.7 0.8 99.8 0.0 0.3 99.8 99.8 1.7 99.7 5.2 2.7 0.0 0.1 0.5 0.6 0.4 99.6 0.1 0.1 0.0 0.0 99.3 0.2 0.1 0.0 98.4
- 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.6 0.6 0.6 0.7 0.7 0.8 1.5

1 5 10 15 20
T C T G C T T C T C C A G C C C T G G C C T G G G T

A 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.8 0.1 99.6 99.7 0.0 0.0 99.7 99.6 99.6 0.0 0.0 0.0 99.5 99.5 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.5 0.0 0.0 0.0 0.0 99.4 99.3 0.0 0.0 0.0 99.0 99.2 99.2 0.0
T 99.7 0.0 99.8 0.1 0.0 99.8 99.8 0.0 99.7 0.1 0.0 0.0 0.2 0.0 0.0 0.0 99.6 0.2 0.2 0.0 0.0 99.4 0.4 0.1 0.0 98.7
- 0.3 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.6 0.7 0.8 1.3

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.6 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0
C 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.7 0.0 99.6 99.6 0.0 0.0 99.6 99.6 99.6 0.0 0.0 0.0 99.3 99.3 0.1 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.4 0.0 0.0 0.0 0.0 99.3 99.1 0.0 0.0 0.0 98.8 98.9 99.0 0.0
T 99.5 0.0 99.8 0.0 0.0 99.8 99.8 0.0 99.7 0.1 0.1 0.0 0.2 0.1 0.0 0.0 99.6 0.2 0.3 0.1 0.0 99.3 0.5 0.3 0.1 98.6
- 0.5 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.8 1.3

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.7 0.0 0.0 99.8 0.0 0.0 99.6 0.0 99.5 99.5 0.0 0.0 99.6 99.6 99.6 0.0 0.0 0.0 99.5 99.5 0.1 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 99.7 0.0 0.0 0.0 0.0 99.5 99.4 0.0 0.0 0.0 99.3 99.2 99.2 0.0
T 99.7 0.1 99.8 0.0 0.0 99.8 99.8 0.2 99.7 0.2 0.2 0.0 0.1 0.1 0.1 0.1 99.7 0.1 0.1 0.0 0.0 99.4 0.1 0.1 0.0 98.5
- 0.3 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.5 0.5 0.5 0.5 0.6 0.7 0.8 1.4
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f

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.7 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.8 0.0 0.0 99.8 0.0 0.0 99.7 0.0 99.7 99.6 0.0 0.0 99.6 99.5 99.6 0.0 0.0 0.0 99.3 99.4 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 99.5 99.3 0.0 0.0 0.0 99.2 99.2 99.1 0.0
T 99.7 0.0 99.8 0.0 0.0 99.8 99.7 0.1 99.8 0.1 0.1 0.0 0.0 0.1 0.0 0.0 99.6 0.0 0.1 0.0 0.0 99.3 0.0 0.0 0.0 98.7
- 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.6 0.6 0.6 0.7 0.7 0.7 0.8 1.3

1 5 10 15 20
T C T G C T T C T C C A G C C C T G G C C T G G G T

A 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.5 0.1 99.4 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 85.5 0.1 0.1 94.0 0.0 0.0 79.4 0.0 76.4 77.9 0.1 0.0 92.0 92.8 92.7 0.0 0.0 0.0 99.2 99.1 0.0 0.0 0.0 0.0 0.0
G 0.0 0.1 0.0 99.4 0.1 0.0 0.0 0.2 0.0 2.3 0.0 0.0 99.3 0.1 0.0 0.0 0.0 99.1 99.0 0.0 0.0 0.0 98.5 98.7 98.7 0.0
T 99.6 13.5 99.7 0.2 5.5 99.7 99.7 19.9 99.6 20.4 21.1 0.0 0.2 7.4 6.7 6.8 99.4 0.2 0.2 0.0 0.0 99.1 0.6 0.3 0.1 98.1
- 0.3 0.7 0.2 0.2 0.2 0.2 0.3 0.4 0.3 0.4 0.8 0.4 0.4 0.4 0.4 0.5 0.5 0.6 0.7 0.7 0.8 0.8 0.9 1.0 1.2 1.8

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.1 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.3 0.1 99.5 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.1 0.1 0.0
C 0.0 89.6 0.0 0.0 95.4 0.1 0.0 85.5 0.0 83.2 84.3 0.0 0.0 94.2 94.9 94.8 0.1 0.0 0.0 99.2 99.2 0.1 0.0 0.0 0.0 0.1
G 0.0 0.1 0.1 99.6 0.2 0.0 0.0 0.1 0.0 1.5 0.0 0.1 99.4 0.0 0.1 0.0 0.0 99.2 99.1 0.0 0.0 0.0 98.8 98.9 98.8 0.0
T 99.4 9.5 99.7 0.1 4.1 99.7 99.8 13.9 99.7 14.7 15.0 0.0 0.2 5.3 4.6 4.7 99.4 0.2 0.2 0.1 0.1 99.1 0.4 0.1 0.1 98.2
- 0.6 0.7 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.4 0.6 0.4 0.4 0.4 0.4 0.4 0.5 0.6 0.6 0.7 0.7 0.7 0.8 0.9 1.1 1.6

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.1 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.5 0.1 99.3 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 82.1 0.0 0.1 91.8 0.0 0.0 75.3 0.0 72.1 73.5 0.0 0.0 89.5 90.8 90.5 0.0 0.0 0.0 98.9 99.0 0.0 0.0 0.0 0.0 0.0
G 0.0 0.3 0.0 99.2 0.3 0.0 0.0 0.2 0.0 2.7 0.1 0.0 99.1 0.1 0.1 0.0 0.0 99.0 99.0 0.0 0.0 0.0 98.7 98.8 98.6 0.0
T 99.4 16.7 99.6 0.3 7.4 99.6 99.6 23.8 99.5 23.9 25.2 0.1 0.2 9.6 8.4 8.8 99.3 0.2 0.1 0.1 0.0 99.0 0.2 0.1 0.1 97.9
- 0.5 0.9 0.3 0.3 0.3 0.4 0.4 0.7 0.4 0.6 1.1 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.9 0.9 0.9 0.9 1.0 1.1 1.2 2.0

1 5 10 15 20
T C T G C T T C T C C A G C C C T G G C C T G G G T

A 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 99.5 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 97.3 0.0 0.0 99.4 0.0 0.0 93.9 0.0 88.8 90.2 0.0 0.0 99.1 99.4 99.3 0.0 0.0 0.0 99.3 99.2 0.0 0.0 0.0 0.0 0.0
G 0.0 0.1 0.0 99.7 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 99.4 0.0 0.0 0.0 0.0 99.3 99.2 0.0 0.0 0.0 98.9 98.9 98.9 0.0
T 99.6 2.3 99.7 0.0 0.3 99.7 99.7 5.7 99.7 9.3 9.3 0.0 0.2 0.4 0.1 0.2 99.4 0.1 0.1 0.0 0.0 99.2 0.3 0.2 0.1 98.6
- 0.4 0.3 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.7 0.7 0.7 0.7 0.8 0.9 1.0 1.4

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.0
C 0.0 97.8 0.0 0.0 99.5 0.1 0.0 94.9 0.0 90.6 91.5 0.0 0.0 99.3 99.5 99.5 0.0 0.0 0.0 99.3 99.3 0.0 0.0 0.0 0.0 0.0
G 0.0 0.1 0.0 99.7 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.1 99.5 0.0 0.0 0.0 0.0 99.3 99.2 0.0 0.0 0.0 99.0 99.0 99.0 0.0
T 99.4 1.7 99.7 0.0 0.3 99.7 99.8 4.7 99.7 8.0 8.0 0.0 0.2 0.3 0.1 0.1 99.5 0.1 0.1 0.1 0.0 99.3 0.3 0.1 0.1 98.6
- 0.6 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.8 0.9 1.3

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 99.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 95.4 0.0 0.0 99.3 0.0 0.0 90.7 0.0 84.2 85.6 0.0 0.0 98.8 99.0 99.0 0.0 0.0 0.0 99.3 99.2 0.1 0.0 0.0 0.0 0.0
G 0.0 0.1 0.0 99.7 0.0 0.0 0.0 0.1 0.0 1.6 0.0 0.0 99.5 0.0 0.0 0.0 0.0 99.2 99.2 0.0 0.0 0.0 99.0 99.0 98.9 0.0
T 99.7 4.1 99.7 0.0 0.5 99.8 99.7 8.8 99.7 13.8 13.8 0.0 0.1 0.8 0.5 0.5 99.4 0.1 0.1 0.0 0.0 99.1 0.1 0.0 0.0 98.4
- 0.3 0.4 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.5 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.7 0.7 0.7 0.8 0.9 0.9 1.0 1.6

1 5 10 15 20
T C T G C T T C T C C A G C C C T G G C C T G G G T

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.4 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.7 0.0 0.0 99.7 0.0 0.0 99.6 0.0 99.1 99.4 0.2 0.0 99.6 99.5 99.5 0.0 0.0 0.0 99.4 99.3 0.0 0.0 0.0 0.0 0.1
G 0.0 0.0 0.0 99.6 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 99.2 0.0 0.0 0.0 0.0 99.0 99.0 0.0 0.0 0.0 98.5 98.9 98.8 0.0
T 99.7 0.1 99.8 0.2 0.0 99.7 99.7 0.1 99.7 0.5 0.2 0.0 0.4 0.0 0.0 0.0 99.5 0.5 0.4 0.0 0.0 99.3 0.7 0.3 0.2 98.5
- 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.6 0.6 0.6 0.7 0.7 0.8 0.9 1.4

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 99.6 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0
C 0.0 99.7 0.0 0.0 99.8 0.0 0.0 99.7 0.1 99.3 99.5 0.0 0.0 99.6 99.6 99.6 0.1 0.0 0.0 99.3 99.4 0.1 0.0 0.0 0.0 0.1
G 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.5 0.0 0.0 0.0 0.0 99.3 99.2 0.0 0.0 0.0 99.0 99.1 99.0 0.0
T 99.5 0.1 99.8 0.0 0.0 99.8 99.8 0.0 99.7 0.3 0.2 0.0 0.2 0.1 0.0 0.0 99.6 0.2 0.1 0.0 0.0 99.2 0.3 0.1 0.0 98.7
- 0.5 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.8 1.2

T C T G C T T C T C C A G C C C T G G C C T G G G T
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 99.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 0.0 99.5 0.0 0.0 99.7 0.0 0.0 99.3 0.0 98.6 99.1 0.0 0.0 99.7 99.6 99.6 0.0 0.0 0.0 99.5 99.5 0.0 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 99.8 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 99.6 0.0 0.0 0.0 0.0 99.5 99.3 0.0 0.0 0.0 99.1 99.1 99.1 0.0
T 99.7 0.3 99.8 0.1 0.1 99.8 99.8 0.5 99.8 1.0 0.7 0.0 0.1 0.1 0.1 0.1 99.6 0.1 0.2 0.0 0.0 99.4 0.3 0.1 0.1 98.6
- 0.3 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.5 0.5 0.5 0.5 0.6 0.7 0.8 1.4A
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Supplementary Note: Vector Sequences

Bacterial DNA deaminase expression plasmids 
 AID*-pET41
 AID*-INS1 pET41
 AID*-INS2 pET41
 AID*-INS3 pET41
 AID*-INS- pET41
 AID*-INS+ pET41
 AID*-SPL2 pET41
 AID*-SPL2N pET41
 AID*-SPL2C pET41
 A3A-pET41
 A3A-INS2 pET41

Mammaian DNA deaminase expression plasmids 
A3A-INS2 pLEXm

 A3A(E72A)-INS2 pLEXm
 A3A-SPL2N pLEXm
 A3A-SPL2C pLEXm

Intact base editor constructs
 evoA1-BE4max 
 AID’-BE4max 
 A3A-BE4max 

Split engineered base editor constructs
 evoA1-seBE-T2A
 AID’-seBE-T2A
 A3A-seBE-T2A
 evoA1-seBE-IRES
 AID’-seBE-IRES
 A3A-seBE-IRES

gRNA and control constructs
 LRcherry 2.1T empty 
 LRcherry 2.1 neomycin 
 LRG empty 
 dSaCas9-sgRNA 

Lentiviral intact and split engineered constructs
 Lentiviral evoA1-BE4max 
 Lentiviral seBEN + sgRNA 
 Lentiviral seBEC
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Supplementary Vector Sequences 

 
taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatAtgaaaatcgaagAAGGTAAACTGGTAATCt
ggattaacggcgataaaggctataacggtctcgctgaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccggataaactggaagagaaattcccacag
gttgcggcaactggcgatggccctgacattatcttctgggcacacgaccgctttggtggctacgctcaatctggcctgttggctgaaatcaccccggacaaagcgttccaggacaagct
gtatccgtttacctgggatgccgtacgttacaacggcaagctgattgcttacccgatcgctgttgaagcgttatcgctgatttataacaaagatctgctgccgaacccgccaaaaacct
gggaagagatcccggcgctggataaagaactgaaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggccgctgattgctgctgacgggggttatgcg
ttcaagtatgaaaacggcaagtacgacattaaagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttcctggttgacctgattaaaaacaaacacatgaatgcagacac
cgattactccatcgcagaagctgcctttaataaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacaccagcaaagtgaattatggtgtaacggtactgc
cgaccttcaagggtcaaccatccaaaccgttcgttggcgtgctgagcgcaggtattaacgccgccagtccgaacaaagagctggcaaaagagttcctcgaaaactatctgctgactgat
gaaggtctggaagcggttaataaagacaaaccgctgggtgccgtagcgctgaagtcttacgaggaagagttggcgaaagatccacgtattgccgccactatggaaaacgcccagaaagg
tgaaatcatgccgaacatcccgcagatgtccgctttctggtatgccgtgcgtactgcggtgatcaacgccgccagcggtcgtcagactgtcgatgaagccctgaaagacgcgcagacta
attcgagctcgaacaacaacaacaataacaataacaacaacctcgggatcgagggaaggatttcagaattcgaaaacctgtattttcaggggtcgacaATGGATAGCCTGCTGATGAAC
CGTCGTgAATTTCTGTATCAGTTTAAAAACGTGCGTTGGGCGAAAGGCCGTCGTGAAACCTATCTGTGCTATGTGGTGAAACGTCGTGATAGCGCGACCAGCGAAAGCCTGGATTTTGG
CTATCTGCGTAACAAAAACGGCTGCCATGTGGAACTGCTGTTTCTGCGTTATATTAGCGATTGGGATCTGGATCCGGGCCGTTGCTATCGTGTGACCTGGTTTAtCAGCTGGAGCCCGT
GCTATGATTGCGCGCGTCATGTGGCGGATTTTCTGCGTGGCAACCCGAACCTGAGCCTGCGTATTTTTACCGCGCGTCTGTATTTTTGCGAAgCcGgcaGgCGtGAACCGGAAGGCCTG
CGTCGTCTGGCGGAAGCGGGCGTGCAGATTGCGATTATGACCTATAAAGATTATGAATATTGCTGGAACACCTTTGTGGAAAACCATGgACGTACCTTTAAAGCGTGGGAAGGCCTGCA
TGAAAACAGCGTGCGTCTGAGCCGTCAGCTGCGTCGTATTCTGCTGCCGCTGTATGAAGTGGATGATCTGCGTGATGCGTTTCGTACCCTGGGCCTGTAGcctaggctgctaaacaaag
cccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattg
gcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcc
tttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttc
acgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctatt
cttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcact
tttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatt
tattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccg
actcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttc
tttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaa
aaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccgggg
atcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggc
aacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaat
cagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaa
aatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccac
cgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggc
caccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagtt
accggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgc
ttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgc
cacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacat
gttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcgg
aagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactcc
gctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccg
ggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtcc
agctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcat
gggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcggg
accagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgct
gacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattc
attctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacaggagcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctca
agggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggc
caacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagc
ggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacg
cgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccgga
catggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaaca
gcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgcc
ggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttc
gacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgc
caatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctgg
ttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccat
accgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgca
aggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatc
ggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaa  
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taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatAtgaaaatcgaagAAGGTAAACTGGTAATCt
ggattaacggcgataaaggctataacggtctcgctgaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccggataaactggaagagaaattcccacag
gttgcggcaactggcgatggccctgacattatcttctgggcacacgaccgctttggtggctacgctcaatctggcctgttggctgaaatcaccccggacaaagcgttccaggacaagct
gtatccgtttacctgggatgccgtacgttacaacggcaagctgattgcttacccgatcgctgttgaagcgttatcgctgatttataacaaagatctgctgccgaacccgccaaaaacct
gggaagagatcccggcgctggataaagaactgaaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggccgctgattgctgctgacgggggttatgcg
ttcaagtatgaaaacggcaagtacgacattaaagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttcctggttgacctgattaaaaacaaacacatgaatgcagacac
cgattactccatcgcagaagctgcctttaataaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacaccagcaaagtgaattatggtgtaacggtactgc
cgaccttcaagggtcaaccatccaaaccgttcgttggcgtgctgagcgcaggtattaacgccgccagtccgaacaaagagctggcaaaagagttcctcgaaaactatctgctgactgat
gaaggtctggaagcggttaataaagacaaaccgctgggtgccgtagcgctgaagtcttacgaggaagagttggcgaaagatccacgtattgccgccactatggaaaacgcccagaaagg
tgaaatcatgccgaacatcccgcagatgtccgctttctggtatgccgtgcgtactgcggtgatcaacgccgccagcggtcgtcagactgtcgatgaagccctgaaagacgcgcagacta
attcgagctcgaacaacaacaacaataacaataacaacaacctcgggatcgagggaaggatttcagaattcgaaaacctgtattttcaggggtcgacaATGGATAGCCTGCTGATGAAC
CGTCGTgAATTTCTGTATCAGTTTAAAAACGTGCGTTGGGCGAAAGGCCGTCGTGAAACCTATCTGTGCTATGTGGTGAAACGTCGTGATAGCGCGACCGGATCCGCTGGCTCCGCTGC
TGGTTCTGGCGAATTCATGAGCAAAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGAGGAGAGGGTGAAG
GTGATGCTACAATCGGAAAACTCACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTCTGACCTATGGTGTTCAATGCTTTTCCCGTTAT
CCGGATCACATGAAAAGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCACTATATCTTTCAAAGATGACGGGAAATACAAGACGCGTGCTGTAGTCAAGTT
TGAAGGTGATACCCTTGTTAATCGTATCGAGTTAAAGGGTACTGATTTTAAAGAAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTTTAACTCACACAATGTATACATCACGG
CAGACAAACAAAAGAATGGAATCAAAGCTAACTTCACAGTTCGCCACAACGTTGAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTGGCGATGGCCCTGTC
CTTTTACCAGACAACCATTACCTGTCAACACAAACTGTCCTTTCGAAAGATCCCAACGAAAAGGGTACCCGTGACCACATGGTCCTTCATGAGTCTGTAAATGCTGCTGGGATTACAGG
TGGAGGAGGTTCTGGAGGCGGTGGAAGTGGTGGCGGAGGTAGCAGCGAAAGCCTGGATTTTGGCTATCTGCGTAACAAAAACGGCTGCCATGTGGAACTGCTGTTTCTGCGTTATATTA
GCGATTGGGATCTGGATCCGGGCCGTTGCTATCGTGTGACCTGGTTTAtCAGCTGGAGCCCGTGCTATGATTGCGCGCGTCATGTGGCGGATTTTCTGCGTGGCAACCCGAACCTGAGC
CTGCGTATTTTTACCGCGCGTCTGTATTTTTGCGAAgCcGgcaGgCGtGAACCGGAAGGCCTGCGTCGTCTGGCGGAAGCGGGCGTGCAGATTGCGATTATGACCTATAAAGATTATGA
ATATTGCTGGAACACCTTTGTGGAAAACCATGgACGTACCTTTAAAGCGTGGGAAGGCCTGCATGAAAACAGCGTGCGTCTGAGCCGTCAGCTGCGTCGTATTCTGCTGCCGCTGTATG
AAGTGGATGATCTGCGTGATGCGTTTCGTACCCTGGGCCTGTAGcctaggctgctaaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccc
cttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacg
cgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctcccttt
agggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtcca
cgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctg
atttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaa
tatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaa
ggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatc
aagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcat
caaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgca
tcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggt
cggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccataca
atcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaata
tggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatca
aaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaag
gtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgtt
accagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagct
tggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacagga
gagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatg
gaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagt
gagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgc
atatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctg
acgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctg
cggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccat
gttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatg
atgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggt
gttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgt
tgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacagga
gcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcg
ttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttca
ccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggc
gggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggc
aaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtga
gatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccg
tcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggata
gttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgc
gagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaa
ttcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgta
taacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctccctta
tgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgc
caccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccgg
ccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaa 
 
  

AID*-INS1 pET41 

39



Supplementary Vector Sequences 

  
 

taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatAtgaaaatcgaagAAGGTAAACTGGTAATCt
ggattaacggcgataaaggctataacggtctcgctgaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccggataaactggaagagaaattcccacag
gttgcggcaactggcgatggccctgacattatcttctgggcacacgaccgctttggtggctacgctcaatctggcctgttggctgaaatcaccccggacaaagcgttccaggacaagct
gtatccgtttacctgggatgccgtacgttacaacggcaagctgattgcttacccgatcgctgttgaagcgttatcgctgatttataacaaagatctgctgccgaacccgccaaaaacct
gggaagagatcccggcgctggataaagaactgaaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggccgctgattgctgctgacgggggttatgcg
ttcaagtatgaaaacggcaagtacgacattaaagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttcctggttgacctgattaaaaacaaacacatgaatgcagacac
cgattactccatcgcagaagctgcctttaataaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacaccagcaaagtgaattatggtgtaacggtactgc
cgaccttcaagggtcaaccatccaaaccgttcgttggcgtgctgagcgcaggtattaacgccgccagtccgaacaaagagctggcaaaagagttcctcgaaaactatctgctgactgat
gaaggtctggaagcggttaataaagacaaaccgctgggtgccgtagcgctgaagtcttacgaggaagagttggcgaaagatccacgtattgccgccactatggaaaacgcccagaaagg
tgaaatcatgccgaacatcccgcagatgtccgctttctggtatgccgtgcgtactgcggtgatcaacgccgccagcggtcgtcagactgtcgatgaagccctgaaagacgcgcagacta
attcgagctcgaacaacaacaacaataacaataacaacaacctcgggatcgagggaaggatttcagaattcgaaaacctgtattttcaggggtcgacaATGGATAGCCTGCTGATGAAC
CGTCGTgAATTTCTGTATCAGTTTAAAAACGTGCGTTGGGCGAAAGGCCGTCGTGAAACCTATCTGTGCTATGTGGTGAAACGTCGTGATAGCGCGACCAGCGAAAGCCTGGATTTTGG
CTATCTGCGTAACAAAAACGGCTGCCATGTGGAACTGCTGTTTCTGCGTTATATTAGCGATTGGGATCTGGATCCGGGATCCGCTGGCTCCGCTGCTGGTTCTGGCGAATTCATGAGCA
AAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGAGGAGAGGGTGAAGGTGATGCTACAATCGGAAAACTC
ACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTCTGACCTATGGTGTTCAATGCTTTTCCCGTTATCCGGATCACATGAAAAGGCATGA
CTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCACTATATCTTTCAAAGATGACGGGAAATACAAGACGCGTGCTGTAGTCAAGTTTGAAGGTGATACCCTTGTTAATC
GTATCGAGTTAAAGGGTACTGATTTTAAAGAAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTTTAACTCACACAATGTATACATCACGGCAGACAAACAAAAGAATGGAATC
AAAGCTAACTTCACAGTTCGCCACAACGTTGAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCT
GTCAACACAAACTGTCCTTTCGAAAGATCCCAACGAAAAGGGTACCCGTGACCACATGGTCCTTCATGAGTCTGTAAATGCTGCTGGGATTACAGGTGGAGGAGGTTCTGGAGGCGGTG
GAAGTGGTGGCGGAGGTAGCGGCCGTTGCTATCGTGTGACCTGGTTTAtCAGCTGGAGCCCGTGCTATGATTGCGCGCGTCATGTGGCGGATTTTCTGCGTGGCAACCCGAACCTGAGC
CTGCGTATTTTTACCGCGCGTCTGTATTTTTGCGAAgCcGgcaGgCGtGAACCGGAAGGCCTGCGTCGTCTGGCGGAAGCGGGCGTGCAGATTGCGATTATGACCTATAAAGATTATGA
ATATTGCTGGAACACCTTTGTGGAAAACCATGgACGTACCTTTAAAGCGTGGGAAGGCCTGCATGAAAACAGCGTGCGTCTGAGCCGTCAGCTGCGTCGTATTCTGCTGCCGCTGTATG
AAGTGGATGATCTGCGTGATGCGTTTCGTACCCTGGGCCTGTAGcctaggctgctaaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccc
cttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacg
cgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctcccttt
agggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtcca
cgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctg
atttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaa
tatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaa
ggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatc
aagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcat
caaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgca
tcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggt
cggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccataca
atcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaata
tggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatca
aaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaag
gtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgtt
accagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagct
tggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacagga
gagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatg
gaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagt
gagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgc
atatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctg
acgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctg
cggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccat
gttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatg
atgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggt
gttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgt
tgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacagga
gcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcg
ttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttca
ccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggc
gggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggc
aaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtga
gatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccg
tcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggata
gttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgc
gagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaa
ttcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgta
taacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctccctta
tgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgc
caccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccgg
ccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaa 
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taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatAtgaaaatcgaagAAGGTAAACTGGTAATCt
ggattaacggcgataaaggctataacggtctcgctgaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccggataaactggaagagaaattcccacag
gttgcggcaactggcgatggccctgacattatcttctgggcacacgaccgctttggtggctacgctcaatctggcctgttggctgaaatcaccccggacaaagcgttccaggacaagct
gtatccgtttacctgggatgccgtacgttacaacggcaagctgattgcttacccgatcgctgttgaagcgttatcgctgatttataacaaagatctgctgccgaacccgccaaaaacct
gggaagagatcccggcgctggataaagaactgaaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggccgctgattgctgctgacgggggttatgcg
ttcaagtatgaaaacggcaagtacgacattaaagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttcctggttgacctgattaaaaacaaacacatgaatgcagacac
cgattactccatcgcagaagctgcctttaataaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacaccagcaaagtgaattatggtgtaacggtactgc
cgaccttcaagggtcaaccatccaaaccgttcgttggcgtgctgagcgcaggtattaacgccgccagtccgaacaaagagctggcaaaagagttcctcgaaaactatctgctgactgat
gaaggtctggaagcggttaataaagacaaaccgctgggtgccgtagcgctgaagtcttacgaggaagagttggcgaaagatccacgtattgccgccactatggaaaacgcccagaaagg
tgaaatcatgccgaacatcccgcagatgtccgctttctggtatgccgtgcgtactgcggtgatcaacgccgccagcggtcgtcagactgtcgatgaagccctgaaagacgcgcagacta
attcgagctcgaacaacaacaacaataacaataacaacaacctcgggatcgagggaaggatttcagaattcgaaaacctgtattttcaggggtcgacaATGGATAGCCTGCTGATGAAC
CGTCGTgAATTTCTGTATCAGTTTAAAAACGTGCGTTGGGCGAAAGGCCGTCGTGAAACCTATCTGTGCTATGTGGTGAAACGTCGTGATAGCGCGACCAGCGAAAGCCTGGATTTTGG
CTATCTGCGTAACAAAAACGGCTGCCATGTGGAACTGCTGTTTCTGCGTTATATTAGCGATTGGGATCTGGATCCGGGCCGTTGCTATCGTGTGACCTGGTTTAtCAGCTGGAGCCCGT
GCTATGATTGCGCGCGTCATGTGGCGGATTTTCTGCGTGGCAACCCGGGATCCGCTGGCTCCGCTGCTGGTTCTGGCGAATTCATGAGCAAAGGAGAAGAACTTTTCACTGGAGTTGTC
CCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGAGGAGAGGGTGAAGGTGATGCTACAATCGGAAAACTCACCCTTAAATTTATTTGCACTACTGGAAA
ACTACCTGTTCCATGGCCAACACTTGTCACTACTCTGACCTATGGTGTTCAATGCTTTTCCCGTTATCCGGATCACATGAAAAGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTT
ATGTACAGGAACGCACTATATCTTTCAAAGATGACGGGAAATACAAGACGCGTGCTGTAGTCAAGTTTGAAGGTGATACCCTTGTTAATCGTATCGAGTTAAAGGGTACTGATTTTAAA
GAAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTTTAACTCACACAATGTATACATCACGGCAGACAAACAAAAGAATGGAATCAAAGCTAACTTCACAGTTCGCCACAACGT
TGAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCTGTCAACACAAACTGTCCTTTCGAAAGATC
CCAACGAAAAGGGTACCCGTGACCACATGGTCCTTCATGAGTCTGTAAATGCTGCTGGGATTACAGGTGGAGGAGGTTCTGGAGGCGGTGGAAGTGGTGGCGGAGGTAGCAACCTGAGC
CTGCGTATTTTTACCGCGCGTCTGTATTTTTGCGAAgCcGgcaGgCGtGAACCGGAAGGCCTGCGTCGTCTGGCGGAAGCGGGCGTGCAGATTGCGATTATGACCTATAAAGATTATGA
ATATTGCTGGAACACCTTTGTGGAAAACCATGgACGTACCTTTAAAGCGTGGGAAGGCCTGCATGAAAACAGCGTGCGTCTGAGCCGTCAGCTGCGTCGTATTCTGCTGCCGCTGTATG
AAGTGGATGATCTGCGTGATGCGTTTCGTACCCTGGGCCTGTAGcctaggctgctaaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccc
cttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacg
cgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctcccttt
agggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtcca
cgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctg
atttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaa
tatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaa
ggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatc
aagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcat
caaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgca
tcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggt
cggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccataca
atcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaata
tggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatca
aaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaag
gtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgtt
accagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagct
tggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacagga
gagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatg
gaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagt
gagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgc
atatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctg
acgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctg
cggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccat
gttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatg
atgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggt
gttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgt
tgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacagga
gcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcg
ttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttca
ccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggc
gggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggc
aaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtga
gatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccg
tcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggata
gttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgc
gagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaa
ttcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgta
taacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctccctta
tgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgc
caccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccgg
ccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaa 
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taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatAtgaaaatcgaagAAGGTAAACTGGTAATCt
ggattaacggcgataaaggctataacggtctcgctgaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccggataaactggaagagaaattcccacag
gttgcggcaactggcgatggccctgacattatcttctgggcacacgaccgctttggtggctacgctcaatctggcctgttggctgaaatcaccccggacaaagcgttccaggacaagct
gtatccgtttacctgggatgccgtacgttacaacggcaagctgattgcttacccgatcgctgttgaagcgttatcgctgatttataacaaagatctgctgccgaacccgccaaaaacct
gggaagagatcccggcgctggataaagaactgaaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggccgctgattgctgctgacgggggttatgcg
ttcaagtatgaaaacggcaagtacgacattaaagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttcctggttgacctgattaaaaacaaacacatgaatgcagacac
cgattactccatcgcagaagctgcctttaataaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacaccagcaaagtgaattatggtgtaacggtactgc
cgaccttcaagggtcaaccatccaaaccgttcgttggcgtgctgagcgcaggtattaacgccgccagtccgaacaaagagctggcaaaagagttcctcgaaaactatctgctgactgat
gaaggtctggaagcggttaataaagacaaaccgctgggtgccgtagcgctgaagtcttacgaggaagagttggcgaaagatccacgtattgccgccactatggaaaacgcccagaaagg
tgaaatcatgccgaacatcccgcagatgtccgctttctggtatgccgtgcgtactgcggtgatcaacgccgccagcggtcgtcagactgtcgatgaagccctgaaagacgcgcagacta
attcgagctcgaacaacaacaacaataacaataacaacaacctcgggatcgagggaaggatttcagaattcgaaaacctgtattttcaggggtcgacaATGGATAGCCTGCTGATGAAC
CGTCGTgAATTTCTGTATCAGTTTAAAAACGTGCGTTGGGCGAAAGGCCGTCGTGAAACCTATCTGTGCTATGTGGTGAAACGTCGTGATAGCGCGACCAGCGAAAGCCTGGATTTTGG
CTATCTGCGTAACAAAAACGGCTGCCATGTGGAACTGCTGTTTCTGCGTTATATTAGCGATTGGGATCTGGATCCGGGCCGTTGCTATCGTGTGACCTGGTTTAtCAGCTGGAGCCCGT
GCTATGGATCCGCTGGCTCCGCTGCTGGTTCTGGCGAATTCATGAGCAAAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAA
TTTTCTGTCAGAGGAGAGGGTGAAGGTGATGCTACAATCGGAAAACTCACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTCTGACCTA
TGGTGTTCAATGCTTTTCCCGTTATCCGGATCACATGAAAAGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCACTATATCTTTCAAAGATGACGGGAAAT
ACAAGACGCGTGCTGTAGTCAAGTTTGAAGGTGATACCCTTGTTAATCGTATCGAGTTAAAGGGTACTGATTTTAAAGAAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTTT
AACTCACACAATGTATACATCACGGCAGACAAACAAAAGAATGGAATCAAAGCTAACTTCACAGTTCGCCACAACGTTGAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAA
TACTCCAATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCTGTCAACACAAACTGTCCTTTCGAAAGATCCCAACGAAAAGGGTACCCGTGACCACATGGTCCTTCATGAGT
CTGTAAATGCTGCTGGGATTACAGGTGGAGGAGGTTCTGGAGGCGGTGGAAGTGGTGGCGGAGGTAGCGATTGCGCGCGTCATGTGGCGGATTTTCTGCGTGGCAACCCGAACCTGAGC
CTGCGTATTTTTACCGCGCGTCTGTATTTTTGCGAAgCcGgcaGgCGtGAACCGGAAGGCCTGCGTCGTCTGGCGGAAGCGGGCGTGCAGATTGCGATTATGACCTATAAAGATTATGA
ATATTGCTGGAACACCTTTGTGGAAAACCATGgACGTACCTTTAAAGCGTGGGAAGGCCTGCATGAAAACAGCGTGCGTCTGAGCCGTCAGCTGCGTCGTATTCTGCTGCCGCTGTATG
AAGTGGATGATCTGCGTGATGCGTTTCGTACCCTGGGCCTGTAGcctaggctgctaaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccc
cttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacg
cgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctcccttt
agggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtcca
cgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctg
atttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaa
tatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaa
ggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatc
aagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcat
caaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgca
tcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggt
cggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccataca
atcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaata
tggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatca
aaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaag
gtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgtt
accagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagct
tggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacagga
gagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatg
gaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagt
gagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgc
atatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctg
acgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctg
cggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccat
gttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatg
atgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggt
gttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgt
tgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacagga
gcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcg
ttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttca
ccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggc
gggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggc
aaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtga
gatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccg
tcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggata
gttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgc
gagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaa
ttcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgta
taacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctccctta
tgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgc
caccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccgg
ccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaa 
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taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatAtgaaaatcgaagAAGGTAAACTGGTAATCt
ggattaacggcgataaaggctataacggtctcgctgaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccggataaactggaagagaaattcccacag
gttgcggcaactggcgatggccctgacattatcttctgggcacacgaccgctttggtggctacgctcaatctggcctgttggctgaaatcaccccggacaaagcgttccaggacaagct
gtatccgtttacctgggatgccgtacgttacaacggcaagctgattgcttacccgatcgctgttgaagcgttatcgctgatttataacaaagatctgctgccgaacccgccaaaaacct
gggaagagatcccggcgctggataaagaactgaaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggccgctgattgctgctgacgggggttatgcg
ttcaagtatgaaaacggcaagtacgacattaaagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttcctggttgacctgattaaaaacaaacacatgaatgcagacac
cgattactccatcgcagaagctgcctttaataaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacaccagcaaagtgaattatggtgtaacggtactgc
cgaccttcaagggtcaaccatccaaaccgttcgttggcgtgctgagcgcaggtattaacgccgccagtccgaacaaagagctggcaaaagagttcctcgaaaactatctgctgactgat
gaaggtctggaagcggttaataaagacaaaccgctgggtgccgtagcgctgaagtcttacgaggaagagttggcgaaagatccacgtattgccgccactatggaaaacgcccagaaagg
tgaaatcatgccgaacatcccgcagatgtccgctttctggtatgccgtgcgtactgcggtgatcaacgccgccagcggtcgtcagactgtcgatgaagccctgaaagacgcgcagacta
attcgagctcgaacaacaacaacaataacaataacaacaacctcgggatcgagggaaggatttcagaattcgaaaacctgtattttcaggggtcgacaATGGATAGCCTGCTGATGAAC
CGTCGTgAATTTCTGTATCAGTTTAAAAACGTGCGTTGGGCGAAAGGCCGTCGTGAAACCTATCTGTGCTATGTGGTGAAACGTCGTGATAGCGCGACCAGCGAAAGCCTGGATTTTGG
CTATCTGCGTAACAAAAACGGCTGCCATGTGGAACTGCTGTTTCTGCGTTATATTAGCGATTGGGATCTGGATCCGGGCCGTTGCTATCGTGTGACCTGGTTTAtCAGCTGGAGCCCGT
GCTATGATTGCGCGCGTCATGTGGCGGATTTTCTGCGTGGCAACCCGAACCTGAGCCTGCGTATTTTTACCGCGCGTCTGTATTTTTGCGAAgCcGgcaGgCGtGAACCGGAAGGCCTG
CGTCGTCTGGCGGAAGCGGGCGTGCAGATTGCGATTATGACCTATAAAGATTATGAATATTGCTGGAACACCTTTGTGGAAAACCATGgACGTACCTTTAAAGCGTGGGAAGGCCTGCA
TGAAAACAGCGTGCGTCTGAGCCGTCAGCTGCGTCGTATTCTGCTGGGATCCGCTGGCTCCGCTGCTGGTTCTGGCGAATTCATGAGCAAAGGAGAAGAACTTTTCACTGGAGTTGTCC
CAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGAGGAGAGGGTGAAGGTGATGCTACAATCGGAAAACTCACCCTTAAATTTATTTGCACTACTGGAAAA
CTACCTGTTCCATGGCCAACACTTGTCACTACTCTGACCTATGGTGTTCAATGCTTTTCCCGTTATCCGGATCACATGAAAAGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTTA
TGTACAGGAACGCACTATATCTTTCAAAGATGACGGGAAATACAAGACGCGTGCTGTAGTCAAGTTTGAAGGTGATACCCTTGTTAATCGTATCGAGTTAAAGGGTACTGATTTTAAAG
AAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTTTAACTCACACAATGTATACATCACGGCAGACAAACAAAAGAATGGAATCAAAGCTAACTTCACAGTTCGCCACAACGTT
GAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCTGTCAACACAAACTGTCCTTTCGAAAGATCC
CAACGAAAAGGGTACCCGTGACCACATGGTCCTTCATGAGTCTGTAAATGCTGCTGGGATTACAGGTGGAGGAGGTTCTGGAGGCGGTGGAAGTGGTGGCGGAGGTAGCCCGCTGTATG
AAGTGGATGATCTGCGTGATGCGTTTCGTACCCTGGGCCTGTAGcctaggctgctaaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccc
cttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacg
cgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctcccttt
agggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtcca
cgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctg
atttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaa
tatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaa
ggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatc
aagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcat
caaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgca
tcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggt
cggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccataca
atcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaata
tggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatca
aaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaag
gtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgtt
accagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagct
tggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacagga
gagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatg
gaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagt
gagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgc
atatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctg
acgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctg
cggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccat
gttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatg
atgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggt
gttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgt
tgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacagga
gcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcg
ttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttca
ccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggc
gggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggc
aaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtga
gatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccg
tcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggata
gttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgc
gagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaa
ttcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgta
taacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctccctta
tgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgc
caccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccgg
ccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaa 
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taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatAtgaaaatcgaagAAGGTAAACTGGTAATCt
ggattaacggcgataaaggctataacggtctcgctgaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccggataaactggaagagaaattcccacag
gttgcggcaactggcgatggccctgacattatcttctgggcacacgaccgctttggtggctacgctcaatctggcctgttggctgaaatcaccccggacaaagcgttccaggacaagct
gtatccgtttacctgggatgccgtacgttacaacggcaagctgattgcttacccgatcgctgttgaagcgttatcgctgatttataacaaagatctgctgccgaacccgccaaaaacct
gggaagagatcccggcgctggataaagaactgaaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggccgctgattgctgctgacgggggttatgcg
ttcaagtatgaaaacggcaagtacgacattaaagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttcctggttgacctgattaaaaacaaacacatgaatgcagacac
cgattactccatcgcagaagctgcctttaataaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacaccagcaaagtgaattatggtgtaacggtactgc
cgaccttcaagggtcaaccatccaaaccgttcgttggcgtgctgagcgcaggtattaacgccgccagtccgaacaaagagctggcaaaagagttcctcgaaaactatctgctgactgat
gaaggtctggaagcggttaataaagacaaaccgctgggtgccgtagcgctgaagtcttacgaggaagagttggcgaaagatccacgtattgccgccactatggaaaacgcccagaaagg
tgaaatcatgccgaacatcccgcagatgtccgctttctggtatgccgtgcgtactgcggtgatcaacgccgccagcggtcgtcagactgtcgatgaagccctgaaagacgcgcagacta
attcgagctcgaacaacaacaacaataacaataacaacaacctcgggatcgagggaaggatttcagaattcgaaaacctgtattttcaggggtcgacaATGGATAGCCTGCTGATGAAC
CGTCGTgAATTTCTGTATCAGTTTAAAAACGTGCGTTGGGCGAAAGGCCGTCGTGAAACCTATCTGTGCTATGTGGTGAAACGTCGTGATAGCGCGACCAGCGAAAGCCTGGATTTTGG
CTATCTGCGTAACAAAAACGGCTGCCATGTGGAACTGCTGTTTCTGCGTTATATTAGCGATTGGGATCTGGATCCGGGATCCGCTGGCTCCGCTGCTGGTTCTGGCGAATTCATGAGCA
AAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGAGGAGAGGGTGAAGGTGATGCTACAATCGGAAAACTC
ACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTCTGACCTATGGTGTTCAATGCTTTTCCCGTTATCCGGATCACATGAAAAGGCATGA
CTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCACTATATCTTTCAAAGATGACGGGAAATACAAGACGCGTGCTGTAGTCAAGTTTGAAGGTGATACCCTTGTTAATC
GTATCGAGTTAAAGGGTACTGATTTTAAAGAAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTTTAACTCACACAATGTATACATCACGGCAGACAAACAAAAGAATGGAATC
AAAGCTAACTTCACAGTTCGCCACAACGTTGAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCT
GTCAACACAAACTGTCCTTTCGAAAGATCCCAACGAAAAGGGTACCtagtcggcggccgcaaaattaatacgactcactataggggaattgtgagcggataacaattccccatcttagt
atattagttaagtataagaaggagatatatccATGCGTGACCACATGGTCCTTCATGAGTCTGTAAATGCTGCTGGGATTACAGGTGGAGGAGGTTCTGGAGGCGGTGGAAGTGGTGGC
GGAGGTAGCGGCCGTTGCTATCGTGTGACCTGGTTTAtCAGCTGGAGCCCGTGCTATGATTGCGCGCGTCATGTGGCGGATTTTCTGCGTGGCAACCCGAACCTGAGCCTGCGTATTTT
TACCGCGCGTCTGTATTTTTGCGAAgCcGgcaGgCGtGAACCGGAAGGCCTGCGTCGTCTGGCGGAAGCGGGCGTGCAGATTGCGATTATGACCTATAAAGATTATGAATATTGCTGGA
ACACCTTTGTGGAAAACCATGgACGTACCTTTAAAGCGTGGGAAGGCCTGCATGAAAACAGCGTGCGTCTGAGCCGTCAGCTGCGTCGTATTCTGCTGCCGCTGTATGAAGTGGATGAT
CTGCGTGATGCGTTTCGTACCCTGGGCCTGTAGcctaggctgctaaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccccttggggcctc
taaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgac
cgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgat
ttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaat
agtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaa
atttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgc
tcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactc
accgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtgagaaat
caccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccg
ttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatatt
ttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggca
taaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagatt
gtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaatatggctcataac
accccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttct
tgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggctt
cagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctg
ctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacg
acctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgag
ggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgcca
gcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgatacc
gctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatatggtgc
actctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctgacgcgccctga
cgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgcggtaaagctc
atcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggcgg
ttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcc
cggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacaggg
tagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcg
cagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacaggagcacgatcatg
ctagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgcgctcact
gcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacg
ggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataaca
tgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcg
cagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgc
cagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatggga
gaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatca
gcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatc
gccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgc
catcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactg
gtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctg
cattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccataccca
cgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgt
ccggcgtagaggatcgagatcgatctcgatcccgcgaaa 
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taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatAtgaaaatcgaagAAGGTAAACTGGTAATCt
ggattaacggcgataaaggctataacggtctcgctgaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccggataaactggaagagaaattcccacag
gttgcggcaactggcgatggccctgacattatcttctgggcacacgaccgctttggtggctacgctcaatctggcctgttggctgaaatcaccccggacaaagcgttccaggacaagct
gtatccgtttacctgggatgccgtacgttacaacggcaagctgattgcttacccgatcgctgttgaagcgttatcgctgatttataacaaagatctgctgccgaacccgccaaaaacct
gggaagagatcccggcgctggataaagaactgaaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggccgctgattgctgctgacgggggttatgcg
ttcaagtatgaaaacggcaagtacgacattaaagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttcctggttgacctgattaaaaacaaacacatgaatgcagacac
cgattactccatcgcagaagctgcctttaataaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacaccagcaaagtgaattatggtgtaacggtactgc
cgaccttcaagggtcaaccatccaaaccgttcgttggcgtgctgagcgcaggtattaacgccgccagtccgaacaaagagctggcaaaagagttcctcgaaaactatctgctgactgat
gaaggtctggaagcggttaataaagacaaaccgctgggtgccgtagcgctgaagtcttacgaggaagagttggcgaaagatccacgtattgccgccactatggaaaacgcccagaaagg
tgaaatcatgccgaacatcccgcagatgtccgctttctggtatgccgtgcgtactgcggtgatcaacgccgccagcggtcgtcagactgtcgatgaagccctgaaagacgcgcagacta
attcgagctcgaacaacaacaacaataacaataacaacaacctcgggatcgagggaaggatttcagaattcgaaaacctgtattttcaggggtcgacaATGGATAGCCTGCTGATGAAC
CGTCGTgAATTTCTGTATCAGTTTAAAAACGTGCGTTGGGCGAAAGGCCGTCGTGAAACCTATCTGTGCTATGTGGTGAAACGTCGTGATAGCGCGACCAGCGAAAGCCTGGATTTTGG
CTATCTGCGTAACAAAAACGGCTGCCATGTGGAACTGCTGTTTCTGCGTTATATTAGCGATTGGGATCTGGATCCGGGATCCGCTGGCTCCGCTGCTGGTTCTGGCGAATTCATGAGCA
AAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGAGGAGAGGGTGAAGGTGATGCTACAATCGGAAAACTC
ACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTCTGACCTATGGTGTTCAATGCTTTTCCCGTTATCCGGATCACATGAAAAGGCATGA
CTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCACTATATCTTTCAAAGATGACGGGAAATACAAGACGCGTGCTGTAGTCAAGTTTGAAGGTGATACCCTTGTTAATC
GTATCGAGTTAAAGGGTACTGATTTTAAAGAAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTTTAACTCACACAATGTATACATCACGGCAGACAAACAAAAGAATGGAATC
AAAGCTAACTTCACAGTTCGCCACAACGTTGAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCT
GTCAACACAAACTGTCCTTTCGAAAGATCCCAACGAAAAGGGTACCtagtcgcaggtacgacgcatcagcctaggctgctaaacaaagcccgaaaggaagctgagttggctgctgccac
cgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcgcatt
aagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtc
aagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtt
tttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttc
ggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctattt
gtttatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatattt
ttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatt
tcccctcgtcaaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccatta
cgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaa
ccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcag
gagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaac
tctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcct
agagcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactga
gcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatca
agagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgccta
catacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacg
gggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatcc
ggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgat
gctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtg
gataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttac
gcatctgtgcggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcg
ccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtc
atcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatg
tctggcttctgataaagcgggccatgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagagg
atgctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgcca
gcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccag
cctagccgggtcctcaacgacaggagcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatg
agtgagctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattg
ggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaa
atcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattg
cgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgct
atcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccag
atgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaa
tggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccacc
acgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttg
ttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagaga
caccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtg
tccgggatctcgacgctctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgccca
acagtcccccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaacc
gcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaa 
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taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatatgGGTACCCGTGACCACATGGTCCTTCATG
AGTCTGTAAATGCTGCTGGGATTACAGGTGGAGGAGGTTCTGGAGGCGGTGGAAGTGGTGGCGGAGGTAGCGGCCGTTGCTATCGTGTGACCTGGTTTAtCAGCTGGAGCCCGTGCTAT
GATTGCGCGCGTCATGTGGCGGATTTTCTGCGTGGCAACCCGAACCTGAGCCTGCGTATTTTTACCGCGCGTCTGTATTTTTGCGAAgCcGgcaGgCGtGAACCGGAAGGCCTGCGTCG
TCTGGCGGAAGCGGGCGTGCAGATTGCGATTATGACCTATAAAGATTATGAATATTGCTGGAACACCTTTGTGGAAAACCATGgACGTACCTTTAAAGCGTGGGAAGGCCTGCATGAAA
ACAGCGTGCGTCTGAGCCGTCAGCTGCGTCGTATTCTGCTGCCGCTGTATGAAGTGGATGATCTGCGTGATGCGTTTCGTACCCTGGGCCTGTAGcctaggctgctaaacaaagcccga
aaggaagctgagttggctgctgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaa
tgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttct
cgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgta
gtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattctttt
gatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcg
gggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattc
atatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcg
tccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttcc
agacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaagga
caattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgc
agtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgc
tacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagca
tccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcc
cttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgcta
ccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccacca
cttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttccc
gaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacct
ctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttct
ttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagag
cgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctat
cgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagc
tgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctc
gttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatggggg
taatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccag
agaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgactt
ccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattcattct
gctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacaggagcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggc
atcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacg
cgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtcc
acgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcag
cccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatgg
cactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcg
atttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaac
attagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgc
cgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatc
agcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcac
cacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgc
gaaaggttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaa
tggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtga
tgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaa 
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Supplementary Vector Sequences 

 
 
taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatatgaaaatcgaagAAGGTAAACTGGTAATCt
ggattaacggcgataaaggctataacggtctcgctgaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccggataaactggaagagaaattcccacag
gttgcggcaactggcgatggccctgacattatcttctgggcacacgaccgctttggtggctacgctcaatctggcctgttggctgaaatcaccccggacaaagcgttccaggacaagct
gtatccgtttacctgggatgccgtacgttacaacggcaagctgattgcttacccgatcgctgttgaagcgttatcgctgatttataacaaagatctgctgccgaacccgccaaaaacct
gggaagagatcccggcgctggataaagaactgaaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggccgctgattgctgctgacgggggttatgcg
ttcaagtatgaaaacggcaagtacgacattaaagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttcctggttgacctgattaaaaacaaacacatgaatgcagacac
cgattactccatcgcagaagctgcctttaataaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacaccagcaaagtgaattatggtgtaacggtactgc
cgaccttcaagggtcaaccatccaaaccgttcgttggcgtgctgagcgcaggtattaacgccgccagtccgaacaaagagctggcaaaagagttcctcgaaaactatctgctgactgat
gaaggtctggaagcggttaataaagacaaaccgctgggtgccgtagcgctgaagtcttacgaggaagagttggcgaaagatccacgtattgccgccactatggaaaacgcccagaaagg
tgaaatcatgccgaacatcccgcagatgtccgctttctggtatgccgtgcgtactgcggtgatcaacgccgccagcggtcgtcagactgtcgatgaagccctgaaagacgcgcagacta
attcgagctcgaacaacaacaacaataacaataacaacaacctcgggatcgagggaaggatttcagaattcgaaaacctgtattttcaggggtcgacaATGGAAGCCAGCCCAGCATCC
GGGCCCAGACACTTGATGGATCCACACATATTCACTTCCAACTTTAACAATGGCATTGGAAGGCATAAGACCTACCTGTGCTACGAAGTGGAGCGCCTGGACAATGGCACCTCGGTCAA
GATGGACCAGCACAGGGGCTTTCTACACAACCAGGCTAAGAATCTTCTCTGTGGCTTTTACGGCCGCCATGCGGAGCTGCGCTTCTTGGACCTGGTTCCTTCTTTGCAGTTGGACCCGG
CCCAGATCTACAGGGTCACTTGGTTCATCTCCTGGAGCCCCTGCTTCTCCTGGGGCTGTGCCGGGGAAGTGCGTGCGTTCCTTCAGGAGAACACACACGTGAGACTGCGTATCTTCGCT
GCCCGCATCTATGATTACGACCCCCTATATAAGGAGGCACTGCAAATGCTGCGGGATGCTGGGGCCCAAGTCTCCATCATGACCTACGATGAATTTAAGCACTGCTGGGACACCTTTGT
GGACCACCAGGGATGTCCCTTCCAGCCCTGGGATGGACTAGATGAGCACAGCCAAGCCCTGAGTGGGAGGCTGCGGGCCATTCTCCAGAATCAGGGAAACggtaccGAAAACCTGTATT
TTCAGGGCTCGACAATGGATcaccaccaccaccaccaccaccactaacctaggctgctaaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataa
ccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggtt
acgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccc
tttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagt
ccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgag
ctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattc
aaatatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaat
gaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggtt
atcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcg
catcaaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagc
gcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgat
ggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccat
acaatcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttga
atatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaaga
tcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccg
aaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcct
gttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagccca
gcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaaca
ggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcct
atggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttg
agtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacac
cgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccg
ctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcag
ctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggc
catgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactg
atgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgta
ggtgttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgt
tgttgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgaca
ggagcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaatt
gcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttt
tcaccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaac
ggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgtt
ggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgag
tgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgta
ccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcgg
atagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcgg
cgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatg
taattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatc
gtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctccc
ttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcc
tgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgc
cggccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaat 
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Supplementary Vector Sequences 

 
 
taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatatgaaaatcgaagAAGGTAAACTGGTAATCt
ggattaacggcgataaaggctataacggtctcgctgaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccggataaactggaagagaaattcccacag
gttgcggcaactggcgatggccctgacattatcttctgggcacacgaccgctttggtggctacgctcaatctggcctgttggctgaaatcaccccggacaaagcgttccaggacaagct
gtatccgtttacctgggatgccgtacgttacaacggcaagctgattgcttacccgatcgctgttgaagcgttatcgctgatttataacaaagatctgctgccgaacccgccaaaaacct
gggaagagatcccggcgctggataaagaactgaaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggccgctgattgctgctgacgggggttatgcg
ttcaagtatgaaaacggcaagtacgacattaaagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttcctggttgacctgattaaaaacaaacacatgaatgcagacac
cgattactccatcgcagaagctgcctttaataaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacaccagcaaagtgaattatggtgtaacggtactgc
cgaccttcaagggtcaaccatccaaaccgttcgttggcgtgctgagcgcaggtattaacgccgccagtccgaacaaagagctggcaaaagagttcctcgaaaactatctgctgactgat
gaaggtctggaagcggttaataaagacaaaccgctgggtgccgtagcgctgaagtcttacgaggaagagttggcgaaagatccacgtattgccgccactatggaaaacgcccagaaagg
tgaaatcatgccgaacatcccgcagatgtccgctttctggtatgccgtgcgtactgcggtgatcaacgccgccagcggtcgtcagactgtcgatgaagccctgaaagacgcgcagacta
attcgagctcgaacaacaacaacaataacaataacaacaacctcgggatcgagggaaggatttcagaattcgaaaacctgtattttcaggggtcgacaATGGAAGCCAGCCCAGCATCC
GGGCCCAGACACTTGATGGATCCACACATATTCACTTCCAACTTTAACAATGGCATTGGAAGGCATAAGACCTACCTGTGCTACGAAGTGGAGCGCCTGGACAATGGCACCTCGGTCAA
GATGGACCAGCACAGGGGCTTTCTACACAACCAGGCTAAGAATCTTCTCTGTGGCTTTTACGGCCGCCATGCGGAGCTGCGCTTCTTGGACCTGGTTCCTTCTTTGCAGTTGGACCCGG
GATCCGCTGGCTCCGCTGCTGGTTCTGGCGAATTCATGAGCAAAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCT
GTCAGAGGAGAGGGTGAAGGTGATGCTACAATCGGAAAACTCACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTCTGACCTATGGTGT
TCAATGCTTTTCCCGTTATCCGGATCACATGAAAAGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCACTATATCTTTCAAAGATGACGGGAAATACAAGA
CGCGTGCTGTAGTCAAGTTTGAAGGTGATACCCTTGTTAATCGTATCGAGTTAAAGGGTACTGATTTTAAAGAAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTTTAACTCA
CACAATGTATACATCACGGCAGACAAACAAAAGAATGGAATCAAAGCTAACTTCACAGTTCGCCACAACGTTGAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAATACTCC
AATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCTGTCAACACAAACTGTCCTTTCGAAAGATCCCAACGAAAAGGGTACCCGTGACCACATGGTCCTTCATGAGTCTGTAA
ATGCTGCTGGGATTACAGGTGGAGGAGGTTCTGGAGGCGGTGGAAGTGGTGGCGGAGGTAGCGCCCAGATCTACAGGGTCACTTGGTTCATCTCCTGGAGCCCCTGCTTCTCCTGGGGC
TGTGCCGGGGAAGTGCGTGCGTTCCTTCAGGAGAACACACACGTGAGACTGCGTATCTTCGCTGCCCGCATCTATGATTACGACCCCCTATATAAGGAGGCACTGCAAATGCTGCGGGA
TGCTGGGGCCCAAGTCTCCATCATGACCTACGATGAATTTAAGCACTGCTGGGACACCTTTGTGGACCACCAGGGATGTCCCTTCCAGCCCTGGGATGGACTAGATGAGCACAGCCAAG
CCCTGAGTGGGAGGCTGCGGGCCATTCTCCAGAATCAGGGAAACggcaccGAAAACCTGTATTTTCAGGGCTCGACAATGGATcatcaccatcaccatcaccatcactaacctaggctg
ctaaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactat
atccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgcttt
cttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagg
gtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatc
tcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttc
aggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatga
aactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtc
tgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtt
tatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcga
tcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgt
tttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaa
catcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatac
ccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgt
tcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaaca
aaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagcc
gtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaa
gacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaa
agcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgt
cgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggcctt
ttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagc
gaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccag
tatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtg
accgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttc
atccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggat
ttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatgg
atgcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggt
gcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgta
tcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacaggagcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttg
aaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcatta
atgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagt
tgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtc
cgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgtt
gaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatggg
cccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaag
aaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctt
tacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggag
gtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtg
gctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgct
atcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcac
cgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgat
cttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaa 
 
 
 
 
 
  

A3A-INS2 pET41 

48



Supplementary Vector Sequences 

  
 
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCC
AACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACA
TCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACG
TATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGC
AGCGATGGGGGCGGGGGGGGGGGGGGCGCGCGCCAGGCGGGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAG
TTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCC
GCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCTGCGTG
AAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAG
CGCTGCGGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTG
TGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGG
GCGTGGCGCGGGGCTCGCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGC
CGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCG
CACCCCCTCTAGCGGGCGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTG
CCGCAGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACA
GCTCCTGGGCAACGTGCTGGTTGTTGTGCTGTCTCATCATTTTGGCAAAGAATTgcggccgtctcaggccGAATTCgccaccATGGAAGCCAGCCCAGCATCCGGGCCCAGACACTTGA
TGGATCCACACATATTCACTTCCAACTTTAACAATGGCATTGGAAGGCATAAGACCTACCTGTGCTACGAAGTGGAGCGCCTGGACAATGGCACCTCGGTCAAGATGGACCAGCACAGG
GGCTTTCTACACAACCAGGCTAAGAATCTTCTCTGTGGCTTTTACGGCCGCCATGCGGAGCTGCGCTTCTTGGACCTGGTTCCTTCTTTGCAGTTGGACCCGGGATCCGCTGGCTCCGC
TGCTGGTTCTGGCGAATTCATGAGCAAAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGAGGAGAGGGTG
AAGGTGATGCTACAATCGGAAAACTCACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTCTGACCTATGGTGTTCAATGCTTTTCCCGT
TATCCGGATCACATGAAAAGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCACTATATCTTTCAAAGATGACGGGAAATACAAGACGCGTGCTGTAGTCAA
GTTTGAAGGTGATACCCTTGTTAATCGTATCGAGTTAAAGGGTACTGATTTTAAAGAAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTTTAACTCACACAATGTATACATCA
CGGCAGACAAACAAAAGAATGGAATCAAAGCTAACTTCACAGTTCGCCACAACGTTGAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTGGCGATGGCCCT
GTCCTTTTACCAGACAACCATTACCTGTCAACACAAACTGTCCTTTCGAAAGATCCCAACGAAAAGGGTACCCGTGACCACATGGTCCTTCATGAGTCTGTAAATGCTGCTGGGATTAC
AGGTGGAGGAGGTTCTGGAGGCGGTGGAAGTGGTGGCGGAGGTAGCGCCCAGATCTACAGGGTCACTTGGTTCATCTCCTGGAGCCCCTGCTTCTCCTGGGGCTGTGCCGGGGAAGTGC
GTGCGTTCCTTCAGGAGAACACACACGTGAGACTGCGTATCTTCGCTGCCCGCATCTATGATTACGACCCCCTATATAAGGAGGCACTGCAAATGCTGCGGGATGCTGGGGCCCAAGTC
TCCATCATGACCTACGATGAATTTAAGCACTGCTGGGACACCTTTGTGGACCACCAGGGATGTCCCTTCCAGCCCTGGGATGGACTAGATGAGCACAGCCAAGCCCTGAGTGGGAGGCT
GCGGGCCATTCTCCAGAATCAGGGAAACTAGctcgagactagtatcgcgatAATTCACTCCTCAGGTGCAGGCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTCAC
AAATACCACTGAGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAA
TTTTTTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCATATGCTGGCTGCCATGAACAAAGG
TGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTTATTTTTTTC
TTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTATGAAGATCCCTCGACCTGCAGCCCA
AGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAG
CTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCGGATCGATCCGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGC
GTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGAT
AACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACG
CTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCT
TTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGC
TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGA
GTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAA
CCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAAC
TCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAG
TTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCC
CCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTC
ATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTAT
CACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCG
AGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTT
GAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAA
GGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAA
ATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGGTC 
 
 
 
 
  

A3A-INS2 pLEXm  

49



Supplementary Vector Sequences 

 
 
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCC
AACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACA
TCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACG
TATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGC
AGCGATGGGGGCGGGGGGGGGGGGGGCGCGCGCCAGGCGGGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAG
TTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCC
GCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCTGCGTG
AAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAG
CGCTGCGGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTG
TGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGG
GCGTGGCGCGGGGCTCGCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGC
CGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCG
CACCCCCTCTAGCGGGCGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTG
CCGCAGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACA
GCTCCTGGGCAACGTGCTGGTTGTTGTGCTGTCTCATCATTTTGGCAAAGAATTgcggccgtctcaggccGAATTCgccaccATGGAAGCCAGCCCAGCATCCGGGCCCAGACACTTGA
TGGATCCACACATATTCACTTCCAACTTTAACAATGGCATTGGAAGGCATAAGACCTACCTGTGCTACGAAGTGGAGCGCCTGGACAATGGCACCTCGGTCAAGATGGACCAGCACAGG
GGCTTTCTACACAACCAGGCTAAGAATCTTCTCTGTGGCTTTTACGGCCGCCATGCGGCGCTGCGCTTCTTGGACCTGGTTCCTTCTTTGCAGTTGGACCCGGGATCCGCTGGCTCCGC
TGCTGGTTCTGGCGAATTCATGAGCAAAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGAGGAGAGGGTG
AAGGTGATGCTACAATCGGAAAACTCACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTCTGACCTATGGTGTTCAATGCTTTTCCCGT
TATCCGGATCACATGAAAAGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCACTATATCTTTCAAAGATGACGGGAAATACAAGACGCGTGCTGTAGTCAA
GTTTGAAGGTGATACCCTTGTTAATCGTATCGAGTTAAAGGGTACTGATTTTAAAGAAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTTTAACTCACACAATGTATACATCA
CGGCAGACAAACAAAAGAATGGAATCAAAGCTAACTTCACAGTTCGCCACAACGTTGAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTGGCGATGGCCCT
GTCCTTTTACCAGACAACCATTACCTGTCAACACAAACTGTCCTTTCGAAAGATCCCAACGAAAAGGGTACCCGTGACCACATGGTCCTTCATGAGTCTGTAAATGCTGCTGGGATTAC
AGGTGGAGGAGGTTCTGGAGGCGGTGGAAGTGGTGGCGGAGGTAGCGCCCAGATCTACAGGGTCACTTGGTTCATCTCCTGGAGCCCCTGCTTCTCCTGGGGCTGTGCCGGGGAAGTGC
GTGCGTTCCTTCAGGAGAACACACACGTGAGACTGCGTATCTTCGCTGCCCGCATCTATGATTACGACCCCCTATATAAGGAGGCACTGCAAATGCTGCGGGATGCTGGGGCCCAAGTC
TCCATCATGACCTACGATGAATTTAAGCACTGCTGGGACACCTTTGTGGACCACCAGGGATGTCCCTTCCAGCCCTGGGATGGACTAGATGAGCACAGCCAAGCCCTGAGTGGGAGGCT
GCGGGCCATTCTCCAGAATCAGGGAAACTAGctcgagactagtatcgcgatAATTCACTCCTCAGGTGCAGGCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTCAC
AAATACCACTGAGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAA
TTTTTTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCATATGCTGGCTGCCATGAACAAAGG
TGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTTATTTTTTTC
TTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTATGAAGATCCCTCGACCTGCAGCCCA
AGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAG
CTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCGGATCGATCCGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGC
GTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGAT
AACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACG
CTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCT
TTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGC
TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGA
GTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAA
CCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAAC
TCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAG
TTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCC
CCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTC
ATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTAT
CACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCG
AGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTT
GAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAA
GGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAA
ATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGGTC 
 
  

A3A(E72A)-INS2 pLEXm  

50



Supplementary Vector Sequences 

 
 
 

 
 
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCC
AACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACA
TCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACG
TATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGC
AGCGATGGGGGCGGGGGGGGGGGGGGCGCGCGCCAGGCGGGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAG
TTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCC
GCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCTGCGTG
AAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAG
CGCTGCGGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTG
TGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGG
GCGTGGCGCGGGGCTCGCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGC
CGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCG
CACCCCCTCTAGCGGGCGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTG
CCGCAGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACA
GCTCCTGGGCAACGTGCTGGTTGTTGTGCTGTCTCATCATTTTGGCAAAGAATTgcggccgtctcaggccGAATTCgccaccATGGAAGCCAGCCCAGCATCCGGGCCCAGACACTTGA
TGGATCCACACATATTCACTTCCAACTTTAACAATGGCATTGGAAGGCATAAGACCTACCTGTGCTACGAAGTGGAGCGCCTGGACAATGGCACCTCGGTCAAGATGGACCAGCACAGG
GGCTTTCTACACAACCAGGCTAAGAATCTTCTCTGTGGCTTTTACGGCCGCCATGCGGAGCTGCGCTTCTTGGACCTGGTTCCTTCTTTGCAGTTGGACCCGGGATCCGCTGGCTCCGC
TGCTGGTTCTGGCGAATTCATGAGCAAAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGAGGAGAGGGTG
AAGGTGATGCTACAATCGGAAAACTCACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTCTGACCTATGGTGTTCAATGCTTTTCCCGT
TATCCGGATCACATGAAAAGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCACTATATCTTTCAAAGATGACGGGAAATACAAGACGCGTGCTGTAGTCAA
GTTTGAAGGTGATACCCTTGTTAATCGTATCGAGTTAAAGGGTACTGATTTTAAAGAAGATGGAAACATTCTCGGACACAAACTCGAGTACAACTTTAACTCACACAATGTATACATCA
CGGCAGACAAACAAAAGAATGGAATCAAAGCTAACTTCACAGTTCGCCACAACGTTGAAGATGGTTCCGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTGGCGATGGCCCT
GTCCTTTTACCAGACAACCATTACCTGTCAACACAAACTGTCCTTTCGAAAGATCCCAACGAAAAGGGTACCtagctcgagactagtatcgcgatAATTCACTCCTCAGGTGCAGGCTG
CCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTCACAAATACCACTGAGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCT
GGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTA
GAGTTTGGCAACATATGCCATATGCTGGCTGCCATGAACAAAGGTGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACT
TGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCAT
AGCTGTCCCTCTTCTCTTATGAAGATCCCTCGACCTGCAGCCCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGA
GCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCGGATCGATCC
GCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAG
CTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTT
TTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCG
CTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCT
CCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACT
GGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATC
CTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGT
TTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCC
CGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAA
GGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATT
GCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTT
CGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTG
AGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGA
AAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGG
GTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTC
TCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGGTC 
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ACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACAT
CAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGT
ATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCA
GCGATGGGGGCGGGGGGGGGGGGGGCGCGCGCCAGGCGGGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGT
TTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCCG
CCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCTGCGTGA
AAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGC
GCTGCGGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGT
GTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGG
CGTGGCGCGGGGCTCGCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGCC
GGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCGC
ACCCCCTCTAGCGGGCGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGC
CGCAGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACAG
CTCCTGGGCAACGTGCTGGTTGTTGTGCTGTCTCATCATTTTGGCAAAGAATTgcggccgtctcaggccGAATTCgccaccatgGGTACCCGTGACCACATGGTCCTTCATGAGTCTGT
AAATGCTGCTGGGATTACAGGTGGAGGAGGTTCTGGAGGCGGTGGAAGTGGTGGCGGAGGTAGCGCCCAGATCTACAGGGTCACTTGGTTCATCTCCTGGAGCCCCTGCTTCTCCTGGG
GCTGTGCCGGGGAAGTGCGTGCGTTCCTTCAGGAGAACACACACGTGAGACTGCGTATCTTCGCTGCCCGCATCTATGATTACGACCCCCTATATAAGGAGGCACTGCAAATGCTGCGG
GATGCTGGGGCCCAAGTCTCCATCATGACCTACGATGAATTTAAGCACTGCTGGGACACCTTTGTGGACCACCAGGGATGTCCCTTCCAGCCCTGGGATGGACTAGATGAGCACAGCCA
AGCCCTGAGTGGGAGGtagctcgagactagtatcgcgatAATTCACTCCTCAGGTGCAGGCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTCACAAATACCACTGA
GATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCT
CTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCATATGCTGGCTGCCATGAACAAAGGTGGCTATAAAGA
GGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTTATTTTTTTCTTTAACATCCCT
AAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTATGAAGATCCCTCGACCTGCAGCCCAAGCTTGGCGTAA
TCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATT
AATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCGGATCGATCCGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCT
CTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAG
AACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAG
GTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGG
GAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCC
GGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTG
GTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTA
GCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGG
ATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTT
AATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAA
TGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAAT
TGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGG
TTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTA
TGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGC
CCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTC
GATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGA
AATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCG
CGCACATTTCCCCGAAAAGTGCCACCTGGTC 
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tagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgttacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccat
tgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatg
ccaagtacgccccctattgacgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctat
taccatggtgatgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatc
aacgggactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctggtttagtgaaccgtcagatccgctag
agatccgcggccgctaatacgactcactatagggagagccgccaccatgaaacggacagccgacggaagcgagttcgagtcaccaaagaagaagcggaaagtcagttcaaagactgggc
ctgtcgccgtcgatccaaccctgcgccgccggattgaacctcacgagtttgaagtgttctttgacccccgggagctgagaaaggagacatgcctgctgtacgagatcaactggggaggc
aggcactccatctggaggcacacctctcagaacacaaataagcacgtggaggtgaacttcatcgagaagtttaccacagagcggtacttctgccccaataccagatgtagcatcacatg
gtttctgagctggtccccttgcggagagtgtagcagggccatcaccgagttcctgtccagatatccaaatgtgacactgtttatctacatcgccaggctgtatcacctggcaaacccaa
ggaataggcagggcctgcgcgatctgatcagctccggcgtgaccatccagatcatgacagagcaggagtccggctactgctggcacaacttcgtgaattattctcctagcaacgagtcc
cactggcctaggtacccacacctgtgggtgcgcctgtacgtgctggagctgtattgcatcatcctgggcctgcccccttgtctgaatatcctgcggagaaagcagagccagctgacctc
ctttacaatcgccctgcagtcttgtcactatcagaggctgccaccccacatcctgtgggccacaggcctgaagtctggcggatctagcggaggatcctctggcagcgagacacccggga
caagcgagtcagcaacaccagagagcagtggcggcagcagcggcggcagcgacaagaagtacagcatcggcctggccatcggcaccaactctgtgggctgggccgtgatcaccgacgag
tacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggct
gaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagt
ccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtg
gacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaa
gctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagacggctgg
aaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgcc
aaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgct
gagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagc
agctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaa
aagatggacggcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgc
cattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagca
gattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataag
aacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcct
gagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaa
tctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatc
gtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctg
gggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacg
acgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctg
cagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccg
cgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcaga
atgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggaccatatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctg
accagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagtt
cgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggact
cccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgc
gagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgta
cgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcg
agatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtg
aaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcga
cagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcg
agaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctg
gcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagca
gaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcct
acaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccgg
aagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgacagcggcgggagcgg
cgggagcgaggggagcactaatctgagcgacatcattgagaagaagactgggaaacagctggtcattcaggagtccatcctgatgctgcctgaggaggtggaggaagtgatcggcaaca
agccagagtctgacatcctggtgcacaccgcctacgacgagtccacagatgagaatgtgatgctgctgacctctgacgcccccgagtataagccttgggccctggtcatccaggattct
aacggcgagaataagatcaagatgctgagcggaggatccggaggatctggaggcagcaccaacctgtctgacatcatcgagaaggagacaggcaagcagctggtcatccaggagagcat
cctgatgctgcccgaagaagtcgaagaagtgatcggaaacaagcctgagagcgatatcctggtccataccgcctacgacgagagtaccgacgaaaatgtgatgctgctgacatccgacg
ccccagagtataagccctgggctctggtcatccaggattccaacggagagaacaaaatcaaaatgctgtctggcggctcaaaaagaaccgccgacggcagcgaattcgagcccaagaag
aagaggaaagtctaaccggtcatcatcaccatcaccattgagtttaaacccgctgatcagcctcgactgtgccttctagttgccagccatctgttgtttgcccctcccccgtgccttcc
ttgaccctggaaggtgccactcccactgtcctttcctaataaaatgaggaaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaaggg
ggaggattgggaagacaatagcaggcatgctggggatgcggtgggctctatggcttctgaggcggaaagaaccagctggggctcgataccgtcgacctctagctagagcttggcgtaat
catggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctagggtgcctaatgagtgagctaactcacatta
attgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcgggaagaggcggtttgcgtattgggcgcacttccgcttcctc
gctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaa
aaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccg
acaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgct
ttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtc
ttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactac
ggctacactagaagaacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttt
tgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaaaatcctttgatcttttctacggggtctgacactcagtggaacgaaaactcacgttaagggattttggtcatga
gattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggca
cctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcggga
cccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaag
ctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatca
aggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgca
taattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatac
gggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccact
cgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatact
catactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttcccc
gaaaagtgccacctgacgtcgacggatcgggagatcgatctcccgatcccctagggtcgactctcagtacaatctgctctgatgccgcatagttaagccagtatctgctccctgcttgt
gtgttggaggtcgctgagtagtgcgcgagcaaaatttaagctacaacaaggcaaggcttgaccgacaattgcatgaagaatctgcttagggttaggcgttttgcgctgcttcgcgatgt
acgggccagatatacgcgttgacattgattattgac 
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…gtcagatccgctagagatccgcggccgctaatacgactcactatagggagagccgccaccATGGATAGCCTGCTGATGAACCGTCGTgAATTTCTGTATCAGTTTAAAAACGTGCGTT
GGGCGAAAGGCCGTCGTGAAACCTATCTGTGCTATGTGGTGAAACGTCGTGATAGCGCGACCAGCTTTAGCCTGGATTTTGGCTATCTGCGTAACAAAAACGGCTGCCATGTGGAACTG
CTGTTTCTGCGTTATATTAGCGATTGGGATCTGGATCCGGGCCGTTGCTATCGTGTGACCTGGTTTAtCAGCTGGAGCCCGTGCTATGATTGCGCGCGTCATGTGGCGGATTTTCTGCG
TGGCAACCCGAACCTGAGCCTGCGTATTTTTACCGCGCGTCTGTATTTTTGCGAAgCcGgcaGgCGtGAACCGGAAGGCCTGCGTCGTCTGCATCGTGCGGGCGTGCAGATTGCGATTA
TGACCTTTAAAGATTATTTTTATTGCTGGAACACCTTTGTGGAAAACCATGgACGTACCTTTAAAGCGTGGGAAGGCCTGCATGAAAACAGCGTGCGTCTGAGCCGTCAGCTGCGTCGT
ATTCTGCTGtctggcggatctagcggaggatcctctggcagcgagacacccgggacaagcgagtcagcaacaccagagagcagtggcggcagcagcggcggcagcgacaagaagtacag
catcggcctggccatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaaga
acctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatc
ttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacga
ggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttcc
ggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagc
ggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagacggctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccct
gagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcg
accagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaag
agatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacat
tgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagc
ggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaag
atcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggt
ggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtata
acgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtg
aagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattat
caaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgccc
acctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctg
gatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcct
gcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcg
tgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacac
cccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtgga
ccatatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaaga
tgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaag
agacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccct
gaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctga
tcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttc
ttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataaggg
ccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcg
ataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaa
ctgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcat
caagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcc
tgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgag
ttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccct
gaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcc
tgtacgagacacggatcgacctgtctcagctgggaggtgacagcggcgggagcggcgggagcgaggggagcactaatctgagcgacatcattgagaagaagactgggaaacagctggtc
attcaggagtccatcctgatgctgcctgaggaggtggaggaagtgatcggcaacaagccagagtctgacatcctggtgcacaccgcctacgacgagtccacagatgagaatgtgatgct
gctgacctctgacgcccccgagtataagccttgggccctggtcatccaggattctaacggcgagaataagatcaagatgctgagcggaggatccggaggatctggaggcagcaccaacc
tgtctgacatcatcgagaaggagacaggcaagcagctggtcatccaggagagcatcctgatgctgcccgaagaagtcgaagaagtgatcggaaacaagcctgagagcgatatcctggtc
cataccgcctacgacgagagtaccgacgaaaatgtgatgctgctgacatccgacgccccagagtataagccctgggctctggtcatccaggattccaacggagagaacaaaatcaaaat
gctgtctggcggctcaaaaagaaccgccgacggcagcgaattcgagcccaagaagaagaggaaagtctaa… 
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…gtcagatccgctagagatccgcggccgctaatacgactcactatagggagagccgccaccATGGAAGCCAGCCCAGCATCCGGGCCCAGACACTTGATGGATCCACACATATTCACTT
CCAACTTTAACAATGGCATTGGAAGGCATAAGACCTACCTGTGCTACGAAGTGGAGCGCCTGGACAATGGCACCTCGGTCAAGATGGACCAGCACAGGGGCTTTCTACACAACCAGGCT
AAGAATCTTCTCTGTGGCTTTTACGGCCGCCATGCGGAGCTGCGCTTCTTGGACCTGGTTCCTTCTTTGCAGTTGGACCCGGCCCAGATCTACAGGGTCACTTGGTTCATCTCCTGGAG
CCCCTGCTTCTCCTGGGGCTGTGCCGGGGAAGTGCGTGCGTTCCTTCAGGAGAACACACACGTGAGACTGCGTATCTTCGCTGCCCGCATCTATGATTACGACCCCCTATATAAGGAGG
CACTGCAAATGCTGCGGGATGCTGGGGCCCAAGTCTCCATCATGACCTACGATGAATTTAAGCACTGCTGGGACACCTTTGTGGACCACCAGGGATGTCCCTTCCAGCCCTGGGATGGA
CTAGATGAGCACAGCCAAGCCCTGAGTGGGAGGCTGCGGGCCATTCTCCAGAATCAGGGAAACtctggcggatctagcggaggatcctctggcagcgagacacccgggacaagcgagtc
agcaacaccagagagcagtggcggcagcagcggcggcagcgacaagaagtacagcatcggcctggccatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgc
ccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaacc
gccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggt
ggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccg
acaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatc
cagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagacggctggaaaatctgat
cgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagc
tgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatc
ctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctga
gaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacg
gcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcgg
cggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctg
gatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgccca
acgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgag
cagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgt
ggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccc
tgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctg
agccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcct
gacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtga
aggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatg
aagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcggga
tatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggaccatatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcg
acaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctg
accaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaa
cactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaaca
actaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcgg
aagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaa
gcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccg
aggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccacc
gtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcc
catcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccg
gcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctg
tttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagca
ccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtaca
ccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgacagcggcgggagcggcgggagcgag
gggagcactaatctgagcgacatcattgagaagaagactgggaaacagctggtcattcaggagtccatcctgatgctgcctgaggaggtggaggaagtgatcggcaacaagccagagtc
tgacatcctggtgcacaccgcctacgacgagtccacagatgagaatgtgatgctgctgacctctgacgcccccgagtataagccttgggccctggtcatccaggattctaacggcgaga
ataagatcaagatgctgagcggaggatccggaggatctggaggcagcaccaacctgtctgacatcatcgagaaggagacaggcaagcagctggtcatccaggagagcatcctgatgctg
cccgaagaagtcgaagaagtgatcggaaacaagcctgagagcgatatcctggtccataccgcctacgacgagagtaccgacgaaaatgtgatgctgctgacatccgacgccccagagta
taagccctgggctctggtcatccaggattccaacggagagaacaaaatcaaaatgctgtctggcggctcaaaaagaaccgccgacggcagcgaattcgagcccaagaagaagaggaaag
tctaa… 
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…gtcagatccgctagagatccgcggccgctaatacgactcactatagggagagccgccaccATGGAACAAAAACTTATTTCTGAAGAAGATCTGAAAAGGCCGGCGGCCACGAAAAAGG
CCGGCCAGGCAAAAAAGAAAAAGGGAGGTTCCGCTAGCGGAGGTTCGATGagttcaaagactgggcctgtcgccgtcgatccaaccctgcgccgccggattgaacctcacgagtttgaa
gtgttctttgacccccgggagctgagaaaggagacatgcctgctgtacgagatcaactggggaggcaggcactccatctggaggcacacctctcagaacacaaataagcacgtggaggt
gaacttcatcgagaagtttaccacagagcggtacttctgccccGGCGCGCCgGGAGGTGGTGGCAGCGGTGGAGGAGGTTCTGGGGGCGGTGGCTCAATTTTATGGCATGAGATGTGGC
ATGAGGGTTTGGAAGAGGCATCTAGATTGTATTTCGGTGAAAGAAATGTCAAGGGAATGTTCGAAGTTTTAGAACCGTTGCACGCTATGATGGAGAGAGGTCCACAGACTCTAAAGGAG
ACTTCCTTCAACCAAGCTTATGGAAGGGACCTAATGGAGGCTCAAGAATGGTGTAGAAAATACATGAAAAGTGGAAATGTAAAGGACCTTACACAAGCTTGGGATCTCTACTACCATGT
TTTTAGGAGAATATCTAAAGGAAGTGGTGAGGGTAGGGGAAGTTTATTAACCTGTGGGGATGTTGAAGAAAATCCAGGTCCTATGGGCGTACAAGTTGAAACTATCAGCCCTGGGGACG
GCAGAACCTTTCCGAAGAGGGGACAGACATGTGTTGTTCACTATACTGGAATGTTGGAAGATGGTAAGAAGTTCGATAGCAGCAGAGATAGGAATAAACCATTTAAATTCATGCTTGGC
AAGCAAGAAGTGATTAGGGGTTGGGAAGAAGGTGTCGCTCAAATGAGTGTAGGTCAGAGGGCTAAGTTAACAATTAGTCCTGATTATGCTTATGGCGCTACAGGTCATCCAGGAATCAT
TCCCCCACATGCTACTCTTGTTTTCGACGTTGAATTGCTTAAGCTTGAAGGATCAGGTTCTGGATCTGGTTCAGGATCAGGCTCACCCGGGCTTaataccagatgtagcatcacatggt
ttctgagctggtccccttgcggagagtgtagcagggccatcaccgagttcctgtccagatatccaaatgtgacactgtttatctacatcgccAggctgtaTcacctggcaaacccaagg
aataggcagggcctgcgcgatctgatcagctccggcgtgaccatccagatcatgacagagcaggagtccggctactgctggcacaActtcgtgaaTtattctcctagcaacgagtccca
ctggcctaggtacccacacctgtgggtgcgcctgtacgtgctggagctgtattgcatcatcctgggcctgcccccttgtctgaatatcctgcggagaaagcagagccagctgacctcct
ttacaatcgccctgcagtcttgtcactatcagaggctgccaccccacatcctgtgggccacaggcctgaagtctggcggatctagcggaggatcctctggcagcgagacacccgggaca
agcgagtcagcaacaccagagagcagtggcggcagcagcggcggcagcgacaagaagtacagcatcggcctggccatcggcaccaactctgtgggctgggccgtgatcaccgacgagta
caaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctga
agagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtcc
ttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtgga
cagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagc
tgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagacggctggaa
aatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaa
actgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctga
gcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcag
ctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaa
gatggacggcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgcca
ttctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcaga
ttcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaa
cctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctga
gcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatc
tccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgt
gctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggg
gcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgac
gacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgca
gacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcg
agagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaat
gggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggaccatatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgac
cagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcg
acaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcc
cggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcga
gatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacg
acgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgag
atccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaa
aaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgaca
gccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgag
aagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggc
ctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcaga
aacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctac
aacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaa
gaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgacagcggcgggagcggcg
ggagcgaggggagcactaatctgagcgacatcattgagaagaagactgggaaacagctggtcattcaggagtccatcctgatgctgcctgaggaggtggaggaagtgatcggcaacaag
ccagagtctgacatcctggtgcacaccgcctacgacgagtccacagatgagaatgtgatgctgctgacctctgacgcccccgagtataagccttgggccctggtcatccaggattctaa
cggcgagaataagatcaagatgctgagcggaggatccggaggatctggaggcagcaccaacctgtctgacatcatcgagaaggagacaggcaagcagctggtcatccaggagagcatcc
tgatgctgcccgaagaagtcgaagaagtgatcggaaacaagcctgagagcgatatcctggtccataccgcctacgacgagagtaccgacgaaaatgtgatgctgctgacatccgacgcc
ccagagtataagccctgggctctggtcatccaggattccaacggagagaacaaaatcaaaatgctgtctggcggctcaaaaagaaccgccgacggcagcgaattcgagcccaagaagaa
gaggaaagtctaa…  
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…gtcagatccgctagagatccgcggccgctaatacgactcactatagggagagccgccaccATGGAACAAAAACTTATTTCTGAAGAAGATCTGAAAAGGCCGGCGGCCACGAAAAAGG
CCGGCCAGGCAAAAAAGAAAAAGGGAGGTTCCGCTAGCGGAGGTTCGATGGATAGCCTGCTGATGAACCGTCGTgAATTTCTGTATCAGTTTAAAAACGTGCGTTGGGCGAAAGGCCGT
CGTGAAACCTATCTGTGCTATGTGGTGAAACGTCGTGATAGCGCGACCAGCTTTAGCCTGGATTTTGGCTATCTGCGTAACAAAAACGGCTGCCATGTGGAACTGCTGTTTCTGCGTTA
TATTAGCGATTGGGATCTGGATCCGGGCGCGCCgGGAGGTGGTGGCAGCGGTGGAGGAGGTTCTGGGGGCGGTGGCTCAATTTTATGGCATGAGATGTGGCATGAGGGTTTGGAAGAGG
CATCTAGATTGTATTTCGGTGAAAGAAATGTCAAGGGAATGTTCGAAGTTTTAGAACCGTTGCACGCTATGATGGAGAGAGGTCCACAGACTCTAAAGGAGACTTCCTTCAACCAAGCT
TATGGAAGGGACCTAATGGAGGCTCAAGAATGGTGTAGAAAATACATGAAAAGTGGAAATGTAAAGGACCTTACACAAGCTTGGGATCTCTACTACCATGTTTTTAGGAGAATATCTAA
AGGAAGTGGTGAGGGTAGGGGAAGTTTATTAACCTGTGGGGATGTTGAAGAAAATCCAGGTCCTATGGGCGTACAAGTTGAAACTATCAGCCCTGGGGACGGCAGAACCTTTCCGAAGA
GGGGACAGACATGTGTTGTTCACTATACTGGAATGTTGGAAGATGGTAAGAAGTTCGATAGCAGCAGAGATAGGAATAAACCATTTAAATTCATGCTTGGCAAGCAAGAAGTGATTAGG
GGTTGGGAAGAAGGTGTCGCTCAAATGAGTGTAGGTCAGAGGGCTAAGTTAACAATTAGTCCTGATTATGCTTATGGCGCTACAGGTCATCCAGGAATCATTCCCCCACATGCTACTCT
TGTTTTCGACGTTGAATTGCTTAAGCTTGAAGGATCAGGTTCTGGATCTGGTTCAGGATCAGGCTCACCCGGGCTTGGCCGTTGCTATCGTGTGACCTGGTTTAtCAGCTGGAGCCCGT
GCTATGATTGCGCGCGTCATGTGGCGGATTTTCTGCGTGGCAACCCGAACCTGAGCCTGCGTATTTTTACCGCGCGTCTGTATTTTTGCGAAgCcGgcaGgCGtGAACCGGAAGGCCTG
CGTCGTCTGCATCGTGCGGGCGTGCAGATTGCGATTATGACCTTTAAAGATTATTTTTATTGCTGGAACACCTTTGTGGAAAACCATGgACGTACCTTTAAAGCGTGGGAAGGCCTGCA
TGAAAACAGCGTGCGTCTGAGCCGTCAGCTGCGTCGTATTCTGCTGtctggcggatctagcggaggatcctctggcagcgagacacccgggacaagcgagtcagcaacaccagagagca
gtggcggcagcagcggcggcagcgacaagaagtacagcatcggcctggccatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaag
gtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacac
cagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagc
acgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcgg
ctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagaccta
caaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagacggctggaaaatctgatcgcccagctgcccggcg
agaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctac
gacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccga
gatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattt
tcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctc
gtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagattttta
cccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcg
aggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgccc
aagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgt
ggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacg
cctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggac
agagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaa
cggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggaca
tccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctc
gtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagaggg
catcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccagg
aactggacatcaaccggctgtccgactacgatgtggaccatatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaag
agcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagagg
cggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgaga
atgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccac
gacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagag
cgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgaga
caaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggc
ttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgct
ggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaag
ccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaaggga
aacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaa
gcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatca
gagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtg
ctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgacagcggcgggagcggcgggagcgaggggagcactaatctgag
cgacatcattgagaagaagactgggaaacagctggtcattcaggagtccatcctgatgctgcctgaggaggtggaggaagtgatcggcaacaagccagagtctgacatcctggtgcaca
ccgcctacgacgagtccacagatgagaatgtgatgctgctgacctctgacgcccccgagtataagccttgggccctggtcatccaggattctaacggcgagaataagatcaagatgctg
agcggaggatccggaggatctggaggcagcaccaacctgtctgacatcatcgagaaggagacaggcaagcagctggtcatccaggagagcatcctgatgctgcccgaagaagtcgaaga
agtgatcggaaacaagcctgagagcgatatcctggtccataccgcctacgacgagagtaccgacgaaaatgtgatgctgctgacatccgacgccccagagtataagccctgggctctgg
tcatccaggattccaacggagagaacaaaatcaaaatgctgtctggcggctcaaaaagaaccgccgacggcagcgaattcgagcccaagaagaagaggaaagtctaa… 
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…gtcagatccgctagagatccgcggccgctaatacgactcactatagggagagccgccaccATGGAACAAAAACTTATTTCTGAAGAAGATCTGAAAAGGCCGGCGGCCACGAAAAAGG
CCGGCCAGGCAAAAAAGAAAAAGGGAGGTTCCGCTAGCGGAGGTTCGATGGAAGCCAGCCCAGCATCCGGGCCCAGACACTTGATAGATCCACACATATTCACTTCCAACTTTAACAAT
GGCATTGGAAGGCATAAGACCTACCTGTGCTACGAAGTGGAGCGCCTGGACAATGGCACCTCGGTCAAGATGGACCAGCACAGGGGCTTTCTACACAACCAGGCTAAGAATCTTCTCTG
TGGCTTTTACGGCCGCCATGCGGAGCTGCGCTTCTTGGACCTGGTTCCTTCTTTGCAGTTGGACCCGGGCGCGCCgGGAGGTGGTGGCAGCGGTGGAGGAGGTTCTGGGGGCGGTGGCT
CAATTTTATGGCATGAGATGTGGCATGAGGGTTTGGAAGAGGCATCTAGATTGTATTTCGGTGAAAGAAATGTCAAGGGAATGTTCGAAGTTTTAGAACCGTTGCACGCTATGATGGAG
AGAGGTCCACAGACTCTAAAGGAGACTTCCTTCAACCAAGCTTATGGAAGGGACCTAATGGAGGCTCAAGAATGGTGTAGAAAATACATGAAAAGTGGAAATGTAAAGGACCTTACACA
AGCTTGGGATCTCTACTACCATGTTTTTAGGAGAATATCTAAAGGAAGTGGTGAGGGTAGGGGAAGTTTATTAACCTGTGGGGATGTTGAAGAAAATCCAGGTCCTATGGGCGTACAAG
TTGAAACTATCAGCCCTGGGGACGGCAGAACCTTTCCGAAGAGGGGACAGACATGTGTTGTTCACTATACTGGAATGTTGGAAGATGGTAAGAAGTTCGATAGCAGCAGAGATAGGAAT
AAACCATTTAAATTCATGCTTGGCAAGCAAGAAGTGATTAGGGGTTGGGAAGAAGGTGTCGCTCAAATGAGTGTAGGTCAGAGGGCTAAGTTAACAATTAGTCCTGATTATGCTTATGG
CGCTACAGGTCATCCAGGAATCATTCCCCCACATGCTACTCTTGTTTTCGACGTTGAATTGCTTAAGCTTGAAGGATCAGGTTCTGGATCTGGTTCAGGATCAGGCTCACCCGGGCTTG
CCCAGATCTACAGGGTCACCTGGTTCATCTCCTGGAGCCCCTGCTTCTCCTGGGGCTGTGCCGGGGAAGTGCGTGCGTTCCTGCAGGAGAACACACACGTGAGACTGCGTATCTTCGCT
GCCCGCATCTATGATTACGACCCCCTATATAAGGAGGCACTGCAAATGCTGCGGGATGCTGGGGCCCAAGTCTCCATCATGACCTACGATGAATTTAAGCACTGCTGGGACACCTTTGT
GGACCACCAGGGATGTCCCTTCCAGCCCTGGGATGGACTAGATGAGCACAGCCAAGCCCTGAGTGGGAGGCTGCGGGCCATTCTCCAGAATCAGGGAAACtctggcggatctagcggag
gatcctctggcagcgagacacccgggacaagcgagtcagcaacaccagagagcagtggcggcagcagcggcggcagcgacaagaagtacagcatcggcctggccatcggcaccaactct
gtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacag
cggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacg
acagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccacc
atctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacct
gaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctg
ccagactgagcaagagcagacggctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaag
agcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgc
caagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctga
ccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttc
tacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatccccca
ccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacg
tgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttc
atcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgac
cgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaaga
aaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgag
gaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagca
gctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgcca
acagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggc
agccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagac
cacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacg
agaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggaccatatcgtgcctcagagctttctgaag
gacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaa
cgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatca
caaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccgg
aaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcga
gttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttca
agaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtg
ctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactg
ggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctgggga
tcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgag
ctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagct
gaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacg
ctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttc
aagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctca
gctgggaggtgacagcggcgggagcggcgggagcgaggggagcactaatctgagcgacatcattgagaagaagactgggaaacagctggtcattcaggagtccatcctgatgctgcctg
aggaggtggaggaagtgatcggcaacaagccagagtctgacatcctggtgcacaccgcctacgacgagtccacagatgagaatgtgatgctgctgacctctgacgcccccgagtataag
ccttgggccctggtcatccaggattctaacggcgagaataagatcaagatgctgagcggaggatccggaggatctggaggcagcaccaacctgtctgacatcatcgagaaggagacagg
caagcagctggtcatccaggagagcatcctgatgctgcccgaagaagtcgaagaagtgatcggaaacaagcctgagagcgatatcctggtccataccgcctacgacgagagtaccgacg
aaaatgtgatgctgctgacatccgacgccccagagtataagccctgggctctggtcatccaggattccaacggagagaacaaaatcaaaatgctgtctggcggctcaaaaagaaccgcc
gacggcagcgaattcgagcccaagaagaagaggaaagtctaa… 
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…gtcagatccgctagagatccgcggccgctaatacgactcactatagggagagccgccaccATGGAACAAAAACTTATTTCTGAAGAAGATCTGAAAAGGCCGGCGGCCACGAAAAAGG
CCGGCCAGGCAAAAAAGAAAAAGGGAGGTTCCGCTAGCGGAGGTTCGATGagttcaaagactgggcctgtcgccgtcgatccaaccctgcgccgccggattgaacctcacgagtttgaa
gtgttctttgacccccgggagctgagaaaggagacatgcctgctgtacgagatcaactggggaggcaggcactccatctggaggcacacctctcagaacacaaataagcacgtggaggt
gaacttcatcgagaagtttaccacagagcggtacttctgccccGGCGCGCCgGGAGGTGGTGGCAGCGGTGGAGGAGGTTCTGGGGGCGGTGGCTCAATTTTATGGCATGAGATGTGGC
ATGAGGGTTTGGAAGAGGCATCTAGATTGTATTTCGGTGAAAGAAATGTCAAGGGAATGTTCGAAGTTTTAGAACCGTTGCACGCTATGATGGAGAGAGGTCCACAGACTCTAAAGGAG
ACTTCCTTCAACCAAGCTTATGGAAGGGACCTAATGGAGGCTCAAGAATGGTGTAGAAAATACATGAAAAGTGGAAATGTAAAGGACCTTACACAAGCTTGGGATCTCTACTACCATGT
TTTTAGGAGAATATCTAAATAATGACCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTG
GCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTG
GAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGC
GGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGAT
CTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGCC
cccaagcttgccACCATGGGCGTACAAGTTGAAACTATCAGCCCTGGGGACGGCAGAACCTTTCCGAAGAGGGGACAGACATGTGTTGTTCACTATACTGGAATGTTGGAAGATGGTAA
GAAGTTCGATAGCAGCAGAGATAGGAATAAACCATTTAAATTCATGCTTGGCAAGCAAGAAGTGATTAGGGGTTGGGAAGAAGGTGTCGCTCAAATGAGTGTAGGTCAGAGGGCTAAGT
TAACAATTAGTCCTGATTATGCTTATGGCGCTACAGGTCATCCAGGAATCATTCCCCCACATGCTACTCTTGTTTTCGACGTTGAATTGCTTAAGCTTGAAGGATCAGGTTCTGGATCT
GGTTCAGGATCAGGCTCACCCGGGCTTaataccagatgtagcatcacatggtttctgagctggtccccttgcggagagtgtagcagggccatcaccgagttcctgtccagatatccaaa
tgtgacactgtttatctacatcgccAggctgtaTcacctggcaaacccaaggaataggcagggcctgcgcgatctgatcagctccggcgtgaccatccagatcatgacagagcaggagt
ccggctactgctggcacaActtcgtgaaTtattctcctagcaacgagtcccactggcctaggtacccacacctgtgggtgcgcctgtacgtgctggagctgtattgcatcatcctgggc
ctgcccccttgtctgaatatcctgcggagaaagcagagccagctgacctcctttacaatcgccctgcagtcttgtcactatcagaggctgccaccccacatcctgtgggccacaggcct
gaagtctggcggatctagcggaggatcctctggcagcgagacacccgggacaagcgagtcagcaacaccagagagcagtggcggcagcagcggcggcagcgacaagaagtacagcatcg
gcctggccatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctg
atcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcag
caacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtgg
cctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggc
cacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgt
ggacgccaaggccatcctgtctgccagactgagcaagagcagacggctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcc
tgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccag
tacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagata
cgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacg
gcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggacc
ttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcct
gaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggaca
agggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgag
ctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagca
gctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaagg
acaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctg
ttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggattt
cctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacg
agcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatc
gaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgt
ggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggaccata
tcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaag
aactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagaca
gctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagt
ccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaa
aagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttcta
cagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccggg
attttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataag
ctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaa
gagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagc
tgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtac
ctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctc
caagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgacca
atctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtac
gagacacggatcgacctgtctcagctgggaggtgacagcggcgggagcggcgggagcgaggggagcactaatctgagcgacatcattgagaagaagactgggaaacagctggtcattca
ggagtccatcctgatgctgcctgaggaggtggaggaagtgatcggcaacaagccagagtctgacatcctggtgcacaccgcctacgacgagtccacagatgagaatgtgatgctgctga
cctctgacgcccccgagtataagccttgggccctggtcatccaggattctaacggcgagaataagatcaagatgctgagcggaggatccggaggatctggaggcagcaccaacctgtct
gacatcatcgagaaggagacaggcaagcagctggtcatccaggagagcatcctgatgctgcccgaagaagtcgaagaagtgatcggaaacaagcctgagagcgatatcctggtccatac
cgcctacgacgagagtaccgacgaaaatgtgatgctgctgacatccgacgccccagagtataagccctgggctctggtcatccaggattccaacggagagaacaaaatcaaaatgctgt
ctggcggctcaaaaagaaccgccgacggcagcgaattcgagcccaagaagaagaggaaagtctaa… 
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…gtcagatccgctagagatccgcggccgctaatacgactcactatagggagagccgccaccATGGAACAAAAACTTATTTCTGAAGAAGATCTGAAAAGGCCGGCGGCCACGAAAAAGG
CCGGCCAGGCAAAAAAGAAAAAGGGAGGTTCCGCTAGCGGAGGTTCGATGGATAGCCTGCTGATGAACCGTCGTgAATTTCTGTATCAGTTTAAAAACGTGCGTTGGGCGAAAGGCCGT
CGTGAAACCTATCTGTGCTATGTGGTGAAACGTCGTGATAGCGCGACCAGCTTTAGCCTGGATTTTGGCTATCTGCGTAACAAAAACGGCTGCCATGTGGAACTGCTGTTTCTGCGTTA
TATTAGCGATTGGGATCTGGATCCGGGCGCGCCgGGAGGTGGTGGCAGCGGTGGAGGAGGTTCTGGGGGCGGTGGCTCAATTTTATGGCATGAGATGTGGCATGAGGGTTTGGAAGAGG
CATCTAGATTGTATTTCGGTGAAAGAAATGTCAAGGGAATGTTCGAAGTTTTAGAACCGTTGCACGCTATGATGGAGAGAGGTCCACAGACTCTAAAGGAGACTTCCTTCAACCAAGCT
TATGGAAGGGACCTAATGGAGGCTCAAGAATGGTGTAGAAAATACATGAAAAGTGGAAATGTAAAGGACCTTACACAAGCTTGGGATCTCTACTACCATGTTTTTAGGAGAATATCTAA
ATAATGACCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGA
AACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAA
ACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCA
CGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGT
GCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGCCcccaagcttgccACCATG
GGCGTACAAGTTGAAACTATCAGCCCTGGGGACGGCAGAACCTTTCCGAAGAGGGGACAGACATGTGTTGTTCACTATACTGGAATGTTGGAAGATGGTAAGAAGTTCGATAGCAGCAG
AGATAGGAATAAACCATTTAAATTCATGCTTGGCAAGCAAGAAGTGATTAGGGGTTGGGAAGAAGGTGTCGCTCAAATGAGTGTAGGTCAGAGGGCTAAGTTAACAATTAGTCCTGATT
ATGCTTATGGCGCTACAGGTCATCCAGGAATCATTCCCCCACATGCTACTCTTGTTTTCGACGTTGAATTGCTTAAGCTTGAAGGATCAGGTTCTGGATCTGGTTCAGGATCAGGCTCA
CCCGGGCTTGGCCGTTGCTATCGTGTGACCTGGTTTAtCAGCTGGAGCCCGTGCTATGATTGCGCGCGTCATGTGGCGGATTTTCTGCGTGGCAACCCGAACCTGAGCCTGCGTATTTT
TACCGCGCGTCTGTATTTTTGCGAAgCcGgcaGgCGtGAACCGGAAGGCCTGCGTCGTCTGCATCGTGCGGGCGTGCAGATTGCGATTATGACCTTTAAAGATTATTTTTATTGCTGGA
ACACCTTTGTGGAAAACCATGgACGTACCTTTAAAGCGTGGGAAGGCCTGCATGAAAACAGCGTGCGTCTGAGCCGTCAGCTGCGTCGTATTCTGCTGtctggcggatctagcggagga
tcctctggcagcgagacacccgggacaagcgagtcagcaacaccagagagcagtggcggcagcagcggcggcagcgacaagaagtacagcatcggcctggccatcggcaccaactctgt
gggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcg
gcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgac
agcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccat
ctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctga
accccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgcc
agactgagcaagagcagacggctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagag
caacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgcca
agaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgacc
ctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttcta
caagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccacc
agatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtg
ggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcat
cgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccg
agggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaa
atcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgagga
aaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagc
tgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaac
agaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcag
ccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagacca
cccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgag
aagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggaccatatcgtgcctcagagctttctgaagga
cgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacg
ccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcaca
aagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaa
ggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagt
tcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaag
accgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgct
gagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactggg
accctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatc
accatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagct
ggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctga
agggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgct
aatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaa
gtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagc
tgggaggtgacagcggcgggagcggcgggagcgaggggagcactaatctgagcgacatcattgagaagaagactgggaaacagctggtcattcaggagtccatcctgatgctgcctgag
gaggtggaggaagtgatcggcaacaagccagagtctgacatcctggtgcacaccgcctacgacgagtccacagatgagaatgtgatgctgctgacctctgacgcccccgagtataagcc
ttgggccctggtcatccaggattctaacggcgagaataagatcaagatgctgagcggaggatccggaggatctggaggcagcaccaacctgtctgacatcatcgagaaggagacaggca
agcagctggtcatccaggagagcatcctgatgctgcccgaagaagtcgaagaagtgatcggaaacaagcctgagagcgatatcctggtccataccgcctacgacgagagtaccgacgaa
aatgtgatgctgctgacatccgacgccccagagtataagccctgggctctggtcatccaggattccaacggagagaacaaaatcaaaatgctgtctggcggctcaaaaagaaccgccga
cggcagcgaattcgagcccaagaagaagaggaaagtctaa… 
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…gtcagatccgctagagatccgcggccgctaatacgactcactatagggagagccgccaccATGGAACAAAAACTTATTTCTGAAGAAGATCTGAAAAGGCCGGCGGCCACGAAAAAGG
CCGGCCAGGCAAAAAAGAAAAAGGGAGGTTCCGCTAGCGGAGGTTCGATGGAAGCCAGCCCAGCATCCGGGCCCAGACACTTGATAGATCCACACATATTCACTTCCAACTTTAACAAT
GGCATTGGAAGGCATAAGACCTACCTGTGCTACGAAGTGGAGCGCCTGGACAATGGCACCTCGGTCAAGATGGACCAGCACAGGGGCTTTCTACACAACCAGGCTAAGAATCTTCTCTG
TGGCTTTTACGGCCGCCATGCGGAGCTGCGCTTCTTGGACCTGGTTCCTTCTTTGCAGTTGGACCCGGGCGCGCCgGGAGGTGGTGGCAGCGGTGGAGGAGGTTCTGGGGGCGGTGGCT
CAATTTTATGGCATGAGATGTGGCATGAGGGTTTGGAAGAGGCATCTAGATTGTATTTCGGTGAAAGAAATGTCAAGGGAATGTTCGAAGTTTTAGAACCGTTGCACGCTATGATGGAG
AGAGGTCCACAGACTCTAAAGGAGACTTCCTTCAACCAAGCTTATGGAAGGGACCTAATGGAGGCTCAAGAATGGTGTAGAAAATACATGAAAAGTGGAAATGTAAAGGACCTTACACA
AGCTTGGGATCTCTACTACCATGTTTTTAGGAGAATATCTAAATAATGACCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTAT
TTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAAT
GTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACG
TGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCC
AGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTT
GAAAAACACGATGATAATATGGCCcccaagcttgccACCATGGGCGTACAAGTTGAAACTATCAGCCCTGGGGACGGCAGAACCTTTCCGAAGAGGGGACAGACATGTGTTGTTCACTA
TACTGGAATGTTGGAAGATGGTAAGAAGTTCGATAGCAGCAGAGATAGGAATAAACCATTTAAATTCATGCTTGGCAAGCAAGAAGTGATTAGGGGTTGGGAAGAAGGTGTCGCTCAAA
TGAGTGTAGGTCAGAGGGCTAAGTTAACAATTAGTCCTGATTATGCTTATGGCGCTACAGGTCATCCAGGAATCATTCCCCCACATGCTACTCTTGTTTTCGACGTTGAATTGCTTAAG
CTTGAAGGATCAGGTTCTGGATCTGGTTCAGGATCAGGCTCACCCGGGCTTGCCCAGATCTACAGGGTCACCTGGTTCATCTCCTGGAGCCCCTGCTTCTCCTGGGGCTGTGCCGGGGA
AGTGCGTGCGTTCCTGCAGGAGAACACACACGTGAGACTGCGTATCTTCGCTGCCCGCATCTATGATTACGACCCCCTATATAAGGAGGCACTGCAAATGCTGCGGGATGCTGGGGCCC
AAGTCTCCATCATGACCTACGATGAATTTAAGCACTGCTGGGACACCTTTGTGGACCACCAGGGATGTCCCTTCCAGCCCTGGGATGGACTAGATGAGCACAGCCAAGCCCTGAGTGGG
AGGCTGCGGGCCATTCTCCAGAATCAGGGAAACtctggcggatctagcggaggatcctctggcagcgagacacccgggacaagcgagtcagcaacaccagagagcagtggcggcagcag
cggcggcagcgacaagaagtacagcatcggcctggccatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaaca
ccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaac
cggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccc
catcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctgg
ccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttc
gaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagacggctggaaaatctgatcgcccagctgcccggcgagaagaagaatgg
cctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctgg
acaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcc
cccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagag
caagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaaca
gagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaag
gacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcac
cccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgc
tgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttc
aagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcac
ataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcg
aggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggac
aagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagccca
ggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgg
gccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctg
ggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaa
ccggctgtccgactacgatgtggaccatatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgc
cctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaa
ctggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgat
ccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctga
acgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatc
ggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaac
cggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagt
ctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaa
gtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaa
agaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccc
tgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggac
gagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccga
gaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccc
tgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgacagcggcgggagcggcgggagcgaggggagcactaatctgagcgacatcattgag
aagaagactgggaaacagctggtcattcaggagtccatcctgatgctgcctgaggaggtggaggaagtgatcggcaacaagccagagtctgacatcctggtgcacaccgcctacgacga
gtccacagatgagaatgtgatgctgctgacctctgacgcccccgagtataagccttgggccctggtcatccaggattctaacggcgagaataagatcaagatgctgagcggaggatccg
gaggatctggaggcagcaccaacctgtctgacatcatcgagaaggagacaggcaagcagctggtcatccaggagagcatcctgatgctgcccgaagaagtcgaagaagtgatcggaaac
aagcctgagagcgatatcctggtccataccgcctacgacgagagtaccgacgaaaatgtgatgctgctgacatccgacgccccagagtataagccctgggctctggtcatccaggattc
caacggagagaacaaaatcaaaatgctgtctggcggctcaaaaagaaccgccgacggcagcgaattcgagcccaagaagaagaggaaagtctaa… 
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Supplementary Vector Sequences 

 
 
 
 

 
ttaatgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgccttacaaggagagaaaaagcaccgtgcatgccgattggtggaagtaaggtggta
cgatcgtgccttattaggaaggcaacagacgggtctgacatggattggacgaaccactgaattgccgcattgcagagatattgtatttaagtgcctagctcgatacataaacgggtctc
tctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgac
tctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgcccgaacagggacttgaaagcgaaagggaaaccagaggagctctctcgacgcaggact
cggcttgctgaagcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagcgtcagtattaagcg
ggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattcgcagttaatcctg
gcctgttagaaacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctctattgtgtg
catcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccgctgatcttcagacctggaggaggag
atatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagagcagtg
ggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagcgtcaatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaa
caatttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaacagctcc
tggggatttggggttgctctggaaaactcatttgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaacagatttggaatcacacgacctggatggagtgggac
agagaaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaattg
gtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgctgtactttctatagtgaatagagttaggcagggat
attcaccattatcgtttcagacccacctcccaaccccgaggggacccagagagggcctatttcccatgattccttcatatttgcatatacgatacaaggctgttagagagataattaga
attaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttac
cgtaacttgaaagtatttcgatttcttggctttatatatcttgtggaaaggacgaaacaccggagacggttgtaaatgagcacacaaaatacacatgctaaaatattatattctatgac
ctttataaaatcaaccaaaatcttctttttaataactttagtatcaataattagaatttttatgttcctttttgcaaacttttaataaaaatgagcaaaataaaaaaacgctagtttta
gtaactcgcgttgttttcttcacctttaataatagctactccaccacttgttcctaagcggtcagctcctgcttcaatcattttttgagcatcttcaaatgttctaactccaccagctg
ctttaactaaagcattgtctttaacaactgacttcattagtttaacatcttcaaatgttgcacctgattttgaaaatcctgttgatgttttaacaaattctaatccagcttcaacagct
atttcacaagctttcatgatttcttcttttgttaataaacaattttccataatacatttaacaacatgtgatccagctgctttttttacagctttcatgtcttctaaaactaattcata
atttttgtcttttaatgcaccaatatttaataccatatcaatttctgttgcaccatctttaattgcttcagaaacttcgaatgcttttgtagctgttgtgcatgcacctagaggaaaac
ctacaacatttgttattcctacatttgtgccttttaataattctttacaatagcttgttcaatatgaattaacacaaactgttgcaaaatcaaattcaattgcttcatcacataattgt
ttaatttcagctttcgtagcatcttgttttaataatgtgtgatctatatatttgtttagtttcattttttctcctatatattcatttttaattttaattctttaataatttcgtctact
ttaactttagcgttttgaacagattcaccaacacctataaaataaatttttagtttaggttcagttccacttgggcgaacagcaaatcatgacttatcttctaaataaaattttagtaa
gtcttgtcctggcatattatacattccatcgatgtagtcttcaacattaacaactttaagtccagcaatttgagttaagggtgttgctctcaatgatttcattaatggttcaattttta
atttcttttcttctggtttaaaattcaagtttaaagtgaaagtgtaatatgcacccatttctttaaataaatcttctaaatagtctactaatgttttattttgttttttataaaatcaa
gcagcctctgctattaatatagaagcttgtattccatctttatctctagctgagtcatcaattacatatccataactttcttcataagcaaaaacaaaatttaatccgttatcttcttc
tttagcaatttctctacccattcatttaaatccagttaaagtttttacaatattaactccatatttttcatgagcgattctatcacccaaatcacttgttacaaaacttgaatatagag
ccggattttttggaatgctatttaagcgttttagatttgataattttcaatcaattaaaattggtcctgtttgatttccatctaatcttacaaaatgaccatcatgttttattgccatt
ccaaatctgtcagcatctgggtcattcataataataatatctgcatcatgtttaataccatattcaagcggtatttttcatgcaggatcaaattctggatttggatttacaacattttt
aaatgtttcatcttcaaatgcatgctcttcaacctcaataacgttatatcctgattcacgtaatatttttggggtaaatttagttcctgttccattaactgcgctaaaaataattttta
aatcttttttagcttcttgctcttttttgtacgtctctgtttaagagctatgctggaaacagcatagcaagtttaaataaggctagtccgttatcaactttgctggaaacagcaaagtg
gcaccgagtcggtgctttttttgaattctagatcttgagacaaatggcagtattcatccacaattttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagaca
taatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcgggtttattacagggacagcagagatccactttggcgccggctcgagtggctccgg
tgcccgtcagtgggcagagcgcacatcgcccacagtccccgagaagttggggggaggggtcggcaattgaaccggtgcctagagaaggtggcgcggggtaaactgggaaagtgatgtcg
tgtactggctccgcctttttcccgagggtgggggagaaccgtatataagtgcagtagtcgccgtgaacgttctttttcgcaacgggtttgccgccagaacacaggtgtcgtgacgcggg
atccgccaccatggattacaaagacgatgacgataagatggtgagcaagggcgaggaggataacatggccatcatcaaggagttcatgcgcttcaaggtgcacatggagggctccgtga
acggccacgagttcgagatcgagggcgagggcgagggccgcccctacgagggcacccagaccgccaagctgaaggtgaccaagggtggccccctgcccttcgcctgggacatcctgtcc
cctcagttcatgtacggctccaaggcctacgtgaagcaccccgccgacatccccgactacttgaagctgtccttccccgagggcttcaagtgggagcgcgtgatgaacttcgaggacgg
cggcgtggtgaccgtgacccaggactcctccctgcaggacggcgagttcatctacaaggtgaagctgcgcggcaccaacttcccctccgacggccccgtaatgcagaagaagaccatgg
gctgggaggcctcctccgagcggatgtaccccgaggacggcgccctgaagggcgagatcaagcagaggctgaagctgaaggacggcggccactacgacgctgaggtcaagaccacctac
aaggccaagaagcccgtgcagctgcccggcgcctacaacgtcaacatcaagttggacatcacctcccacaacgaggactacaccatcgtggaacagtacgaacgcgccgagggccgcca
ctccaccggcggcatggacgagctgtacaagtaagcgcgttaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgc
tatgtggatacgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgtt
gtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgggactttcgctttccccctccctattgccac
ggcggaactcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcggggaaatcatcgtcctttccttggctgctcgcctgtg
ttgccacctggattctgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcctcttccgcgtcttcgcctt
cgccctcagacgagtcggatctccctttgggccgcctccccgcgtcgactttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaa
gggctaattcactcccaacgaagacaagatctgctttttgcttgtactgggtctctctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcc
tcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtacgtata
gtagttcatgtcatcttattattcagtatttataacttgcaaagaaatgaatatcagagagtgagaggaacttgtttattgcagcttataatggttacaaataaagcaatagcatcaca
aatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggctctagctatcccgcccctaactccgcccatcccgccc
ctaactccgcccagttccgcccattctccgccccatggctgactaattttttttatttatgcagaggccgaggccgcctcggcctctgagctattccagaagtagtgaggaggcttttt
tggaggcctagggacgtacccaattcgccctatagtgagtcgtattacgcgcgctcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgcct
tgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaatgggacgcgccctgtagcggcgcattaa
gcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaa
gctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttt
tcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcgg
cctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgcttacaatttaggtggcacttttcggggaaatgtgcgcggaacccctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttatt
cccttttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacag
cggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtc
gccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataac
actgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagc
cataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatgg
aggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggcca
gatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtc
agaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagtttt
cgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgt
ttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgt
agcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggt
cgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcg
gacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcg
atttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatccc
ctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaa
ccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcacc
ccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgccaagcgcgcaattaaccctcact
aaagggaacaaaagctggagctgcaagc 
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Supplementary Vector Sequences 

ttaatgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgccttacaaggagagaaaaagcaccgtgcatgccgattggtggaagtaaggtggta
cgatcgtgccttattaggaaggcaacagacgggtctgacatggattggacgaaccactgaattgccgcattgcagagatattgtatttaagtgcctagctcgatacataaacgggtctc
tctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgac
tctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgcccgaacagggacttgaaagcgaaagggaaaccagaggagctctctcgacgcaggact
cggcttgctgaagcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagcgtcagtattaagcg
ggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattcgcagttaatcctg
gcctgttagaaacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctctattgtgtg
catcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccgctgatcttcagacctggaggaggag
atatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagagcagtg
ggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagcgtcaatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaa
caatttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaacagctcc
tggggatttggggttgctctggaaaactcatttgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaacagatttggaatcacacgacctggatggagtgggac
agagaaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaattg
gtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgctgtactttctatagtgaatagagttaggcagggat
attcaccattatcgtttcagacccacctcccaaccccgaggggacccagagagggcctatttcccatgattccttcatatttgcatatacgatacaaggctgttagagagataattaga
attaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttac
cgtaacttgaaagtatttcgatttcttggctttatatatcttgtggaaaggacgaaacaccggagacggttgtaaatgagcacacaaaatacacatgctaaaatattatattctatgac
ctttataaaatcaaccaaaatcttctttttaataactttagtatcaataattagaatttttatgttcctttttgcaaacttttaataaaaatgagcaaaataaaaaaacgctagtttta
gtaactcgcgttgttttcttcacctttaataatagctactccaccacttgttcctaagcggtcagctcctgcttcaatcattttttgagcatcttcaaatgttctaactccaccagctg
ctttaactaaagcattgtctttaacaactgacttcattagtttaacatcttcaaatgttgcacctgattttgaaaatcctgttgatgttttaacaaattctaatccagcttcaacagct
atttcacaagctttcatgatttcttcttttgttaataaacaattttccataatacatttaacaacatgtgatccagctgctttttttacagctttcatgtcttctaaaactaattcata
atttttgtcttttaatgcaccaatatttaataccatatcaatttctgttgcaccatctttaattgcttcagaaacttcgaatgcttttgtagctgttgtgcatgcacctagaggaaaac
ctacaacatttgttattcctacatttgtgccttttaataattctttacaatagcttgttcaatatgaattaacacaaactgttgcaaaatcaaattcaattgcttcatcacataattgt
ttaatttcagctttcgtagcatcttgttttaataatgtgtgatctatatatttgtttagtttcattttttctcctatatattcatttttaattttaattctttaataatttcgtctact
ttaactttagcgttttgaacagattcaccaacacctataaaataaatttttagtttaggttcagttccacttgggcgaacagcaaatcatgacttatcttctaaataaaattttagtaa
gtcttgtcctggcatattatacattccatcgatgtagtcttcaacattaacaactttaagtccagcaatttgagttaagggtgttgctctcaatgatttcattaatggttcaattttta
atttcttttcttctggtttaaaattcaagtttaaagtgaaagtgtaatatgcacccatttctttaaataaatcttctaaatagtctactaatgttttattttgttttttataaaatcaa
gcagcctctgctattaatatagaagcttgtattccatctttatctctagctgagtcatcaattacatatccataactttcttcataagcaaaaacaaaatttaatccgttatcttcttc
tttagcaatttctctacccattcatttaaatccagttaaagtttttacaatattaactccatatttttcatgagcgattctatcacccaaatcacttgttacaaaacttgaatatagag
ccggattttttggaatgctatttaagcgttttagatttgataattttcaatcaattaaaattggtcctgtttgatttccatctaatcttacaaaatgaccatcatgttttattgccatt
ccaaatctgtcagcatctgggtcattcataataataatatctgcatcatgtttaataccatattcaagcggtatttttcatgcaggatcaaattctggatttggatttacaacattttt
aaatgtttcatcttcaaatgcatgctcttcaacctcaataacgttatatcctgattcacgtaatatttttggggtaaatttagttcctgttccattaactgcgctaaaaataattttta
aatcttttttagcttcttgctcttttttgtacgtctctgtttaagagctatgctggaaacagcatagcaagtttaaataaggctagtccgttatcaactttgctggaaacagcaaagtg
gcaccgagtcggtgctttttttgaattctagatcttgagacaaatggcagtattcatccacaattttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagaca
taatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcgggtttattacagggacagcagagatccactttggcgccggctcgagtggctccgg
tgcccgtcagtgggcagagcgcacatcgcccacagtccccgagaagttggggggaggggtcggcaattgaaccggtgcctagagaaggtggcgcggggtaaactgggaaagtgatgtcg
tgtactggctccgcctttttcccgagggtgggggagaaccgtatataagtgcagtagtcgccgtgaacgttctttttcgcaacgggtttgccgccagaacacaggtgtcgtgacgcggg
atccgccaccatggattacaaagacgatgacgataagatggtgagcaagggcgaggaggataacatggccatcatcaaggagttcatgcgcttcaaggtgcacatggagggctccgtga
acggccacgagttcgagatcgagggcgagggcgagggccgcccctacgagggcacccagaccgccaagctgaaggtgaccaagggtggccccctgcccttcgcctgggacatcctgtcc
cctcagttcatgtacggctccaaggcctacgtgaagcaccccgccgacatccccgactacttgaagctgtccttccccgagggcttcaagtgggagcgcgtgatgaacttcgaggacgg
cggcgtggtgaccgtgacccaggactcctccctgcaggacggcgagttcatctacaaggtgaagctgcgcggcaccaacttcccctccgacggccccgtaatgcagaagaagaccatgg
gctgggaggcctcctccgagcggatgtaccccgaggacggcgccctgaagggcgagatcaagcagaggctgaagctgaaggacggcggccactacgacgctgaggtcaagaccacctac
aaggccaagaagcccgtgcagctgcccggcgcctacaacgtcaacatcaagttggacatcacctcccacaacgaggactacaccatcgtggaacagtacgaacgcgccgagggccgcca
ctccaccggcggcatggacgagctgtacaagtaaGGCAGCGGCGCCACCAACTTCAGCCTGCTGAAGCAGGCCGGCGACGTGGAGGAGAACCCCGGCCCCATGATTGAACAAGATGGAT
TGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTT
CTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGC
TTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTC
GCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGG
ATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACG
GTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAgtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaac
tatgttgctccttttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctcttta
tgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgggactttcgctt
tccccctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcggggaaatcatcgtccttt
ccttggctgctcgcctgtgttgccacctggattctgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcc
tcttccgcgtcttcgccttcgccctcagacgagtcggatctccctttgggccgcctccccgcgtcgactttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaa
agaaaaggggggactggaagggctaattcactcccaacgaagacaagatctgctttttgcttgtactgggtctctctggttagaccagatctgagcctgggagctctctggctaactag
ggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaa
atctctagcagtacgtatagtagttcatgtcatcttattattcagtatttataacttgcaaagaaatgaatatcagagagtgagaggaacttgtttattgcagcttataatggttacaa
ataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggctctagctatcccgcccct
aactccgcccatcccgcccctaactccgcccagttccgcccattctccgccccatggctgactaattttttttatttatgcagaggccgaggccgcctcggcctctgagctattccaga
agtagtgaggaggcttttttggaggcctagggacgtacccaattcgccctatagtgagtcgtattacgcgcgctcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcg
ttacccaacttaatcgccttgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaatgggacgcg
ccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgtt
cgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccat
cgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataa
gggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgcttacaatttaggtggcacttttcggggaaatgtg
cgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaaca
tttccgtgtcgcccttattcccttttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttaca
tcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgcc
gggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgc
cataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttggg
aaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaa
caattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtat
cattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactga
ttaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaa
atcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccacc
gctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggcc
accacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagtta
ccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgct
tcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgcc
acctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatg
ttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcgga
agagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagtt
agctcactcattaggcaccccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgccaag
cgcgcaattaaccctcactaaagggaacaaaagctggagctgcaagc 
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TTAATGTAGTCTTATGCAATACTCTTGTAGTCTTGCAACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCACCGTGCATGCCGATTGGTGGAAGTAAGGTGGTA
CGATCGTGCCTTATTAGGAAGGCAACAGACGGGTCTGACATGGATTGGACGAACCACTGAATTGCCGCATTGCAGAGATATTGTATTTAAGTGCCTAGCTCGATACATAAACGGGTCTC
TCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGAC
TCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTCGACGCAGGACT
CGGCTTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTGCGAGAGCGTCAGTATTAAGCG
GGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGTATGGGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTG
GCCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTG
CATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAAAACAAAAGTAAGACCACCGCACAGCAAGCGGCCGCTGATCTTCAGACCTGGAGGAGGAG
ATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTG
GGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAA
CAATTTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCC
TGGGGATTTGGGGTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGGAC
AGAGAAATTAACAATTACACAAGCTTAATACACTCCTTAATTGAAGAATCGCAAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAAGTTTGTGGAATTG
GTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAGTTTTTGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGAT
ATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCGAGGGGACCCAGAGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGAGATAATTAGA
ATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTAC
CGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGGAGACGGTTGTAAATGAGCACACAAAATACACATGCTAAAATATTATATTCTATGAC
CTTTATAAAATCAACCAAAATCTTCTTTTTAATAACTTTAGTATCAATAATTAGAATTTTTATGTTCCTTTTTGCAAACTTTTAATAAAAATGAGCAAAATAAAAAAACGCTAGTTTTA
GTAACTCGCGTTGTTTTCTTCACCTTTAATAATAGCTACTCCACCACTTGTTCCTAAGCGGTCAGCTCCTGCTTCAATCATTTTTTGAGCATCTTCAAATGTTCTAACTCCACCAGCTG
CTTTAACTAAAGCATTGTCTTTAACAACTGACTTCATTAGTTTAACATCTTCAAATGTTGCACCTGATTTTGAAAATCCTGTTGATGTTTTAACAAATTCTAATCCAGCTTCAACAGCT
ATTTCACAAGCTTTCATGATTTCTTCTTTTGTTAATAAACAATTTTCCATAATACATTTAACAACATGTGATCCAGCTGCTTTTTTTACAGCTTTCATGTCTTCTAAAACTAATTCATA
ATTTTTGTCTTTTAATGCACCAATATTTAATACCATATCAATTTCTGTTGCACCATCTTTAATTGCTTCAGAAACTTCGAATGCTTTTGTAGCTGTTGTGCATGCACCTAGAGGAAAAC
CTACAACATTTGTTATTCCTACATTTGTGCCTTTTAATAATTCTTTACAATAGCTTGTTCAATATGAATTAACACAAACTGTTGCAAAATCAAATTCAATTGCTTCATCACATAATTGT
TTAATTTCAGCTTTCGTAGCATCTTGTTTTAATAATGTGTGATCTATATATTTGTTTAGTTTCATTTTTTCTCCTATATATTCATTTTTAATTTTAATTCTTTAATAATTTCGTCTACT
TTAACTTTAGCGTTTTGAACAGATTCACCAACACCTATAAAATAAATTTTTAGTTTAGGTTCAGTTCCACTTGGGCGAACAGCAAATCATGACTTATCTTCTAAATAAAATTTTAGTAA
GTCTTGTCCTGGCATATTATACATTCCATCGATGTAGTCTTCAACATTAACAACTTTAAGTCCAGCAATTTGAGTTAAGGGTGTTGCTCTCAATGATTTCATTAATGGTTCAATTTTTA
ATTTCTTTTCTTCTGGTTTAAAATTCAAGTTTAAAGTGAAAGTGTAATATGCACCCATTTCTTTAAATAAATCTTCTAAATAGTCTACTAATGTTTTATTTTGTTTTTTATAAAATCAA
GCAGCCTCTGCTATTAATATAGAAGCTTGTATTCCATCTTTATCTCTAGCTGAGTCATCAATTACATATCCATAACTTTCTTCATAAGCAAAAACAAAATTTAATCCGTTATCTTCTTC
TTTAGCAATTTCTCTACCCATTCATTTAAATCCAGTTAAAGTTTTTACAATATTAACTCCATATTTTTCATGAGCGATTCTATCACCCAAATCACTTGTTACAAAACTTGAATATAGAG
CCGGATTTTTTGGAATGCTATTTAAGCGTTTTAGATTTGATAATTTTCAATCAATTAAAATTGGTCCTGTTTGATTTCCATCTAATCTTACAAAATGACCATCATGTTTTATTGCCATT
CCAAATCTGTCAGCATCTGGGTCATTCATAATAATAATATCTGCATCATGTTTAATACCATATTCAAGCGGTATTTTTCATGCAGGATCAAATTCTGGATTTGGATTTACAACATTTTT
AAATGTTTCATCTTCAAATGCATGCTCTTCAACCTCAATAACGTTATATCCTGATTCACGTAATATTTTTGGGGTAAATTTAGTTCCTGTTCCATTAACTGCGCTAAAAATAATTTTTA
AATCTTTTTTAGCTTCTTGCTCTTTTTTGTACGTCTCTGTTTAAGAGCTATGCTGGAAACAGCATAGCAAGTTTAAATAAGGCTAGTCCGTTATCAACTTTGCTGGAAACAGCAAAGTG
GCACCGAGTCGGTGCTTTTTTTGAATTCTAGATCTTGAGACAAATGGCAGTATTCATCCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGACA
TAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAATTCAAAATTTTCGGGTTTATTACAGGGACAGCAGAGATCCACTTTGGCGCCGGCTCGAGTGGCTCCGG
TGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCG
TGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGTGTCGTGACGCGGG
ATCCGCCACCATGGATTACAAAGACGATGACGATAAGATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGT
TCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTAC
GGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTA
CAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACA
ACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAAC
ACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGAC
CGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAGCGCGTTAAGTCGACAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCC
TTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGT
GGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCT
ATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCT
CGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTC
TTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCGTCGACTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGG
GACTGGAAGGGCTAATTCACTCCCAACGAAGACAAGATCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTG
CTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAG
TACGTATAGTAGTTCATGTCATCTTATTATTCAGTATTTATAACTTGCAAAGAAATGAATATCAGAGAGTGAGAGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATA
GCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCTCTAGCTATCCCGCCCCTAACTCCGCCCA
TCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGA
GGCTTTTTTGGAGGCCTAGGGACGTACCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTT
AATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCCTGTAGCGG
CGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTC
CCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAG
ACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCC
GATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTTAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCC
TATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCG
CCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGAT
CTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagca
actcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatga
gtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctg
aatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaataga
ctggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcac
tggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattgg
TAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACG
TGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGG
TGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAG
AACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGC
GCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGA
GAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTT
GAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGC
GTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAA
TACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCAT
TAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCGCGCAATTAA
CCCTCACTAAAGGGAACAAAAGCTGGAGCTGCAAGC 
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TTAATGTAGTCTTATGCAATACTCTTGTAGTCTTGCAACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCACCGTGCATGCCGATTGGTGGAAGTAAGGTGGTA
CGATCGTGCCTTATTAGGAAGGCAACAGACGGGTCTGACATGGATTGGACGAACCACTGAATTGCCGCATTGCAGAGATATTGTATTTAAGTGCCTAGCTCGATACATAAACGGGTCTC
TCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGAC
TCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTCGACGCAGGACT
CGGCTTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTGCGAGAGCGTCAGTATTAAGCG
GGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGTATGGGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTG
GCCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTG
CATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAAAACAAAAGTAAGACCACCGCACAGCAAGCGGCCGCTGATCTTCAGACCTGGAGGAGGAG
ATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTG
GGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAA
CAATTTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCC
TGGGGATTTGGGGTTGCTCTGGAAAACTCGCCATTTGTCTCAAGATCTAGAATTCAAAAAAATCTCGCCAACAAGTTGACGAGATAAACACGGCATTTTGCCTTGTTTAAGTAGATTCT
GTTTCCAGAGTACTTAAACAGAGACGTACAAAAAAGAGCAAGAAGCTAAAAAAGATTTAAAAATTATTTTTAGCGCAGTTAATGGAACAGGAACTAAATTTACCCCAAAAATATTACGT
GAATCAGGATATAACGTTATTGAGGTTGAAGAGCATGCATTTGAAGATGAAACATTTAAAAATGTTGTAAATCCAAATCCAGAATTTGATCCTGCATGAAAAATACCGCTTGAATATGG
TATTAAACATGATGCAGATATTATTATTATGAATGACCCAGATGCTGACAGATTTGGAATGGCAATAAAACATGATGGTCATTTTGTAAGATTAGATGGAAATCAAACAGGACCAATTT
TAATTGATTGAAAATTATCAAATCTAAAACGCTTAAATAGCATTCCAAAAAATCCGGCTCTATATTCAAGTTTTGTAACAAGTGATTTGGGTGATAGAATCGCTCATGAAAAATATGGA
GTTAATATTGTAAAAACTTTAACTGGATTTAAATGAATGGGTAGAGAAATTGCTAAAGAAGAAGATAACGGATTAAATTTTGTTTTTGCTTATGAAGAAAGTTATGGATATGTAATTGA
TGACTCAGCTAGAGATAAAGATGGAATACAAGCTTCTATATTAATAGCAGAGGCTGCTTGATTTTATAAAAAACAAAATAAAACATTAGTAGACTATTTAGAAGATTTATTTAAAGAAA
TGGGTGCATATTACACTTTCACTTTAAACTTGAATTTTAAACCAGAAGAAAAGAAATTAAAAATTGAACCATTAATGAAATCATTGAGAGCAACACCCTTAACTCAAATTGCTGGACTT
AAAGTTGTTAATGTTGAAGACTACATCGATGGAATGTATAATATGCCAGGACAAGACTTACTAAAATTTTATTTAGAAGATAAGTCATGATTTGCTGTTCGCCCAAGTGGAACTGAACC
TAAACTAAAAATTTATTTTATAGGTGTTGGTGAATCTGTTCAAAACGCTAAAGTTAAAGTAGACGAAATTATTAAAGAATTAAAATTAAAAATGAATATATAGGAGAAAAAATGAAACT
AAACAAATATATAGATCACACATTATTAAAACAAGATGCTACGAAAGCTGAAATTAAACAATTATGTGATGAAGCAATTGAATTTGATTTTGCAACAGTTTGTGTTAATTCATATTGAA
CAAGCTATTGTAAAGAATTATTAAAAGGCACAAATGTAGGAATAACAAATGTTGTAGGTTTTCCTCTAGGTGCATGCACAACAGCTACAAAAGCATTCGAAGTTTCTGAAGCAATTAAA
GATGGTGCAACAGAAATTGATATGGTATTAAATATTGGTGCATTAAAAGACAAAAATTATGAATTAGTTTTAGAAGACATGAAAGCTGTAAAAAAAGCAGCTGGATCACATGTTGTTAA
ATGTATTATGGAAAATTGTTTATTAACAAAAGAAGAAATCATGAAAGCTTGTGAAATAGCTGTTGAAGCTGGATTAGAATTTGTTAAAACATCAACAGGATTTTCAAAATCAGGTGCAA
CATTTGAAGATGTTAAACTAATGAAGTCAGTTGTTAAAGACAATGCTTTAGTTAAAGCAGCTGGTGGAGTTAGAACATTTGAAGATGCTCAAAAAATGATTGAAGCAGGAGCTGACCGC
TTAGGAACAAGTGGTGGAGTAGCTATTATTAAAGGTGAAGAAAACAACGCGAGTTACTAAAACTAGCGTTTTTTTATTTTGCTCATTTTTATTAAAAGTTTGCAAAAAGGAACATAAAA
ATTCTAATTATTGATACTAAAGTTATTAAAAAGAAGATTTTGGTTGATTTTATAAAGGTCATAGAATATAATATTTTAGCATGTGTATTTTGTGTGCTCATTTACAACCGTCTCCGGTG
TTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAATTA
TTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAATA
GGCCCTCCCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAA
ATTCAAAATTTTCGGGTTTATTACAGGGACAGCAGAGATCCACTTTGGCGCCGGCTCGAGTGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGG
GGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGT
GCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGTGTCGTGACGCGGGATCCGCCACCATGGATTACAAAGACGATGACGATAAGATGGCCCCAAAGA
AGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCAAGCGGAACTACATCCTGGGCCTGGCCATCGGCATCACCAGCGTGGGCTACGGCATCATCGACTACGAGACACGGGACGTG
ATCGATGCCGGCGTGCGGCTGTTCAAAGAGGCCAACGTGGAAAACAACGAGGGCAGGCGGAGCAAGAGAGGCGCCAGAAGGCTGAAGCGGCGGAGGCGGCATAGAATCCAGAGAGTGAA
GAAGCTGCTGTTCGACTACAACCTGCTGACCGACCACAGCGAGCTGAGCGGCATCAACCCCTACGAGGCCAGAGTGAAGGGCCTGAGCCAGAAGCTGAGCGAGGAAGAGTTCTCTGCCG
CCCTGCTGCACCTGGCCAAGAGAAGAGGCGTGCACAACGTGAACGAGGTGGAAGAGGACACCGGCAACGAGCTGTCCACCAAAGAGCAGATCAGCCGGAACAGCAAGGCCCTGGAAGAG
AAATACGTGGCCGAACTGCAGCTGGAACGGCTGAAGAAAGACGGCGAAGTGCGGGGCAGCATCAACAGATTCAAGACCAGCGACTACGTGAAAGAAGCCAAACAGCTGCTGAAGGTGCA
GAAGGCCTACCACCAGCTGGACCAGAGCTTCATCGACACCTACATCGACCTGCTGGAAACCCGGCGGACCTACTATGAGGGACCTGGCGAGGGCAGCCCCTTCGGCTGGAAGGACATCA
AAGAATGGTACGAGATGCTGATGGGCCACTGCACCTACTTCCCCGAGGAACTGCGGAGCGTGAAGTACGCCTACAACGCCGACCTGTACAACGCCCTGAACGACCTGAACAATCTCGTG
ATCACCAGGGACGAGAACGAGAAGCTGGAATATTACGAGAAGTTCCAGATCATCGAGAACGTGTTCAAGCAGAAGAAGAAGCCCACCCTGAAGCAGATCGCCAAAGAAATCCTCGTGAA
CGAAGAGGATATTAAGGGCTACAGAGTGACCAGCACCGGCAAGCCCGAGTTCACCAACCTGAAGGTGTACCACGACATCAAGGACATTACCGCCCGGAAAGAGATTATTGAGAACGCCG
AGCTGCTGGATCAGATTGCCAAGATCCTGACCATCTACCAGAGCAGCGAGGACATCCAGGAAGAACTGACCAATCTGAACTCCGAGCTGACCCAGGAAGAGATCGAGCAGATCTCTAAT
CTGAAGGGCTATACCGGCACCCACAACCTGAGCCTGAAGGCCATCAACCTGATCCTGGACGAGCTGTGGCACACCAACGACAACCAGATCGCTATCTTCAACCGGCTGAAGCTGGTGCC
CAAGAAGGTGGACCTGTCCCAGCAGAAAGAGATCCCCACCACCCTGGTGGACGACTTCATCCTGAGCCCCGTCGTGAAGAGAAGCTTCATCCAGAGCATCAAAGTGATCAACGCCATCA
TCAAGAAGTACGGCCTGCCCAACGACATCATTATCGAGCTGGCCCGCGAGAAGAACTCCAAGGACGCCCAGAAAATGATCAACGAGATGCAGAAGCGGAACCGGCAGACCAACGAGCGG
ATCGAGGAAATCATCCGGACCACCGGCAAAGAGAACGCCAAGTACCTGATCGAGAAGATCAAGCTGCACGACATGCAGGAAGGCAAGTGCCTGTACAGCCTGGAAGCCATCCCTCTGGA
AGATCTGCTGAACAACCCCTTCAACTATGAGGTGGACCACATCATCCCCAGAAGCGTGTCCTTCGACAACAGCTTCAACAACAAGGTGCTCGTGAAGCAGGAAGAAGCCAGCAAGAAGG
GCAACCGGACCCCATTCCAGTACCTGAGCAGCAGCGACAGCAAGATCAGCTACGAAACCTTCAAGAAGCACATCCTGAATCTGGCCAAGGGCAAGGGCAGAATCAGCAAGACCAAGAAA
GAGTATCTGCTGGAAGAACGGGACATCAACAGGTTCTCCGTGCAGAAAGACTTCATCAACCGGAACCTGGTGGATACCAGATACGCCACCAGAGGCCTGATGAACCTGCTGCGGAGCTA
CTTCAGAGTGAACAACCTGGACGTGAAAGTGAAGTCCATCAATGGCGGCTTCACCAGCTTTCTGCGGCGGAAGTGGAAGTTTAAGAAAGAGCGGAACAAGGGGTACAAGCACCACGCCG
AGGACGCCCTGATCATTGCCAACGCCGATTTCATCTTCAAAGAGTGGAAGAAACTGGACAAGGCCAAAAAAGTGATGGAAAACCAGATGTTCGAGGAAAAGCAGGCCGAGAGCATGCCC
GAGATCGAAACCGAGCAGGAGTACAAAGAGATCTTCATCACCCCCCACCAGATCAAGCACATTAAGGACTTCAAGGACTACAAGTACAGCCACCGGGTGGACAAGAAGCCTAATAGAGA
GCTGATTAACGACACCCTGTACTCCACCCGGAAGGACGACAAGGGCAACACCCTGATCGTGAACAATCTGAACGGCCTGTACGACAAGGACAATGACAAGCTGAAAAAGCTGATCAACA
AGAGCCCCGAAAAGCTGCTGATGTACCACCACGACCCCCAGACCTACCAGAAACTGAAGCTGATTATGGAACAGTACGGCGACGAGAAGAATCCCCTGTACAAGTACTACGAGGAAACC
GGGAACTACCTGACCAAGTACTCCAAAAAGGACAACGGCCCCGTGATCAAGAAGATTAAGTATTACGGCAACAAACTGAACGCCCATCTGGACATCACCGACGACTACCCCAACAGCAG
AAACAAGGTCGTGAAGCTGTCCCTGAAGCCCTACAGATTCGACGTGTACCTGGACAATGGCGTGTACAAGTTCGTGACCGTGAAGAATCTGGATGTGATCAAAAAAGAAAACTACTACG
AAGTGAATAGCAAGTGCTATGAGGAAGCTAAGAAGCTGAAGAAGATCAGCAACCAGGCCGAGTTTATCGCCTCCTTCTACAACAACGATCTGATCAAGATCAACGGCGAGCTGTATAGA
GTGATCGGCGTGAACAACGACCTGCTGAACCGGATCGAAGTGAACATGATCGACATCACCTACCGCGAGTACCTGGAAAACATGAACGACAAGAGGCCCCCCAGGATCATTAAGACAAT
CGCCTCCAAGACCCAGAGCATTAAGAAGTACAGCACAGACATTCTGGGCAACCTGTATGAAGTGAAATCTAAGAAGCACCCTCAGATCATCAAAAAGGGCAAGCGTCCTGCTGCTACTA
AGAAAGCTGGTCAAGCTAAGAAAAAGAAATAATGACCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTG
CCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGC
AGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACAC
CTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCAT
TGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGA
TAATATGGCCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCG
ATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCC
GACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGA
GGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCG
ACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTG
CTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGA
CGAGCTGTACAAGACGCGTTAAGTCGACAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAA
TGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTG
TGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTG
CCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCG
GGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATC
TCCCTTTGGGCCGCCTCCCCGCGTCGACTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAACGA
AGACAAGATCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGT
GCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTACGTATAGTAGTTCATGTCATCTTATTA
TTCAGTATTTATAACTTGCAAAGAAATGAATATCAGAGAGTGAGAGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTT
TTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCTCTAGCTATCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCC
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CATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGGACGTACCC
AATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGC
CAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTA
CGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCT
TTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTC
CACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGC
TGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTTAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAA
ATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGC
CTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTT
TCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGA
ATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGA
CACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGAC
CACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATC
GTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATAT
ACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACC
CCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCA
ACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGC
TCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGT
GCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGC
AGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGG
GGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTA
TTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGG
CCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCT
TCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGC
TGCAAGC 
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ggagctgcaagcttaatgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgccttacaaggagagaaaaagcaccgtgcatgccgattggtgga
agtaaggtggtacgatcgtgccttattaggaaggcaacagacgggtctgacatggattggacgaaccactgaattgccgcattgcagagatattgtatttaagtgcctagctcgataca
taaacgggtctctctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgt
ctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgcccgaacagggacttgaaagcgaaagggaaaccagaggagctctct
cgacgcaggactcggcttgctgaagcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagcgt
cagtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattcg
cagttaatcctggcctgttagaaacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaacc
ctctattgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccgctgatcttcagac
ctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaa
aaaagagcagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagcgtcaatgacgctgacggtacaggccagacaattattgtctggtatagt
gcagcagcagaacaatttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaagg
atcaacagctcctggggatttggggttgctctggaaaactcatttgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaacagatttggaatcacacgacctgg
atggagtgggacagagaaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaag
tttgtggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgctgtactttctatagtgaatagag
ttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgaggggacccagaccacaattttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagt
agacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcgggtttattacagggacagcagagatccactttggcgccggctcgagtggc
tccggtgcccgtcagtgggcagagcgcacatcgcccacagtccccgagaagttggggggaggggtcggcaattgaaccggtgcctagagaaggtggcgcggggtaaactgggaaagtga
tgtcgtgtactggctccgcctttttcccgagggtgggggagaaccgtatataagtgcagtagtcgccgtgaacgttctttttcgcaacgggtttgccgccagaacacaggtgtcgtgac
gcgggatccgccaccatggactataaggaccacgacggagactacaaggatcatgatattgattacaaagacgatgacgataagatgaaacggacagccgacggaagcgagttcgagtc
accaaagaagaagcggaaagtcagttcaaagactgggcctgtcgccgtcgatccaaccctgcgccgccggattgaacctcacgagtttgaagtgttctttgacccccgggagctgagaa
aggagacatgcctgctgtacgagatcaactggggaggcaggcactccatctggaggcacacctctcagaacacaaataagcacgtggaggtgaacttcatcgagaagtttaccacagag
cggtacttctgccccaataccagatgtagcatcacatggtttctgagctggtccccttgcggagagtgtagcagggccatcaccgagttcctgtccagatatccaaatgtgacactgtt
tatctacatcgccaggctgtatcacctggcaaacccaaggaataggcagggcctgcgcgatctgatcagctccggcgtgaccatccagatcatgacagagcaggagtccggctactgct
ggcacaacttcgtgaattattctcctagcaacgagtcccactggcctaggtacccacacctgtgggtgcgcctgtacgtgctggagctgtattgcatcatcctgggcctgcccccttgt
ctgaatatcctgcggagaaagcagagccagctgacctcctttacaatcgccctgcagtcttgtcactatcagaggctgccaccccacatcctgtgggccacaggcctgaagtctggcgg
atctagcggaggatcctctggcagcgagacaccaggaacaagcgagtcagcaacaccagagagcagtggcggcagcagcggcggcagcgacaagaagtacagcatcggcctggccatcg
gcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctg
ctgttcgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggc
caaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgaga
agtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatc
gagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggc
catcctgtctgccagactgagcaagagcagacggctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgaccc
ccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctg
tttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcacca
ccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagcc
aggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggc
agcatcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcat
cccctactacgtgggccctctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccg
cccagagcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtg
aaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagagga
ctacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcc
tggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaa
gtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccga
cggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgcca
atctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccaga
gagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacaccca
gctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggaccatatcgtgcctcaga
gctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcgg
cagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaac
ccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgt
ccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaag
ctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcat
gaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccg
tgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccaga
aagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaaga
gctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtact
ccctgttcgagctggaaaacggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccac
tatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgat
cctggccgacgctaatctggacaaagtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagccc
ctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatc
gacctgtctcagctgggaggtgacagcggcgggagcggcgggagcggggggagcactaatctgagcgacatcattgagaaggagactgggaaacagctggtcattcaggagtccatcct
gatgctgcctgaggaggtggaggaagtgatcggcaacaagccagagtctgacatcctggtgcacaccgcctacgacgagtccacagatgagaatgtgatgctgctgacctctgacgccc
ccgagtataagccttgggccctggtcatccaggattctaacggcgagaataagatcaagatgctgagcggaggatccggaggatctggaggcagcaccaacctgtctgacatcatcgag
aaggagacaggcaagcagctggtcatccaggagagcatcctgatgctgcccgaagaagtcgaagaagtgatcggaaacaagcctgagagcgatatcctggtccataccgcctacgacga
gagtaccgacgaaaatgtgatgctgctgacatccgacgccccagagtataagccctgggctctggtcatccaggattccaacggagagaacaaaatcaaaatgctgtctggcggctcaa
aaagaaccgccgacggcagcgaattcgagcccaagaagaagaggaaagtcgctagcggcagcggcgccaccaacttcagcctgctgaagcaggccggcgacgtggaggagaaccccggc
cccatgaccgagtacaagcccacggtgcgcctcgccacccgcgacgacgtccccagggccgtacgcaccctcgccgccgcgttcgccgactaccccgccacgcgccacaccgtcgatcc
ggaccgccacatcgagcgggtcaccgagctgcaagaactcttcctcacgcgcgtcgggctcgacatcggcaaggtgtgggtcgcggacgacggcgccgcggtggcggtctggaccacgc
cggagagcgtcgaagcgggggcggtgttcgccgagatcggcccgcgcatggccgagttgagcggttcccggctggccgcgcagcaacagatggaaggcctcctggcgccgcaccggccc
aaggagcccgcgtggttcctggccaccgtcggagtctcgcccgaccaccagggcaagggtctgggcagcgccgtcgtgctccccggagtggaggcggccgagcgcgccggggtgcccgc
cttcctggagacctccgcgccccgcaacctccccttctacgagcggctcggcttcaccgtcaccgccgacgtcgaggtgcccgaaggaccgcgcacctggtgcatgacccgcaagcccg
gtgcctgaacgcgttaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgcct
ttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcac
tgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgggactttcgctttccccctccctattgccacggcggaactcatcgccgcctgccttg
cccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcggggaaatcatcgtcctttccttggctgctcgcctgtgttgccacctggattctgcgcgggacg
tccttctgctacgtcccttcggccctcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcctcttccgcgtcttcgccttcgccctcagacgagtcggatctccct
ttgggccgcctccccgcgtcgactttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaacgaagaca
agatctgctttttgcttgtactgggtctctctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttc
aagtagtgtgtgcccgtctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtacgtatagtagttcatgtcatcttattattcag
tatttataacttgcaaagaaatgaatatcagagagtgagaggaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttc
actgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggctctagctatcccgcccctaactccgcccatcccgcccctaactccgcccagttccgcccattc
tccgccccatggctgactaattttttttatttatgcagaggccgaggccgcctcggcctctgagctattccagaagtagtgaggaggcttttttggaggcctagggacgtacccaattc
gccctatagtgagtcgtattacgcgcgctcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccctttcgccagct
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ggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgc
agcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagg
gttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgt
tctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatt
taacaaaaatttaacgcgaattttaacaaaatattaacgcttacaatttaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatg
tatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggcattttgccttcc
tgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgcc
ccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgac
ttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaac
gatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacacca
cgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccactt
ctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagt
tatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatacttt
agattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgta
gaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactct
ttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgc
taatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcaca
cagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggt
cggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggc
ggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattacc
gcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgat
tcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggctttacactttatgcttccgg
ctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgccaagcgcgcaattaaccctcactaaagggaacaaaagct 
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ttaatgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgccttacaaggagagaaaaagcaccgtgcatgccgattggtggaagtaaggtggta
cgatcgtgccttattaggaaggcaacagacgggtctgacatggattggacgaaccactgaattgccgcattgcagagatattgtatttaagtgcctagctcgatacataaacgggtctc
tctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgac
tctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgcccgaacagggacttgaaagcgaaagggaaaccagaggagctctctcgacgcaggact
cggcttgctgaagcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagcgtcagtattaagcg
ggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattcgcagttaatcctg
gcctgttagaaacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctctattgtgtg
catcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccgctgatcttcagacctggaggaggag
atatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagagcagtg
ggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagcgtcaatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaa
caatttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaacagctcc
tggggatttgGGGTTGCTCTGGAAAACTCGCCATTTGTCTCAAGATCTAGAATTCAAAAAAAGCACCGACTCGGTGCCACTTTGCTGTTTCCAGCAAAGTTGATAACGGACTAGCCTTA
TTTAAACTTGCTATGCTGTTTCCAGCATAGCTCTTAAACAGAGACGTACAAAAAAGAGCAAGAAGCTAAAAAAGATTTAAAAATTATTTTTAGCGCAGTTAATGGAACAGGAACTAAAT
TTACCCCAAAAATATTACGTGAATCAGGATATAACGTTATTGAGGTTGAAGAGCATGCATTTGAAGATGAAACATTTAAAAATGTTGTAAATCCAAATCCAGAATTTGATCCTGCATGA
AAAATACCGCTTGAATATGGTATTAAACATGATGCAGATATTATTATTATGAATGACCCAGATGCTGACAGATTTGGAATGGCAATAAAACATGATGGTCATTTTGTAAGATTAGATGG
AAATCAAACAGGACCAATTTTAATTGATTGAAAATTATCAAATCTAAAACGCTTAAATAGCATTCCAAAAAATCCGGCTCTATATTCAAGTTTTGTAACAAGTGATTTGGGTGATAGAA
TCGCTCATGAAAAATATGGAGTTAATATTGTAAAAACTTTAACTGGATTTAAATGAATGGGTAGAGAAATTGCTAAAGAAGAAGATAACGGATTAAATTTTGTTTTTGCTTATGAAGAA
AGTTATGGATATGTAATTGATGACTCAGCTAGAGATAAAGATGGAATACAAGCTTCTATATTAATAGCAGAGGCTGCTTGATTTTATAAAAAACAAAATAAAACATTAGTAGACTATTT
AGAAGATTTATTTAAAGAAATGGGTGCATATTACACTTTCACTTTAAACTTGAATTTTAAACCAGAAGAAAAGAAATTAAAAATTGAACCATTAATGAAATCATTGAGAGCAACACCCT
TAACTCAAATTGCTGGACTTAAAGTTGTTAATGTTGAAGACTACATCGATGGAATGTATAATATGCCAGGACAAGACTTACTAAAATTTTATTTAGAAGATAAGTCATGATTTGCTGTT
CGCCCAAGTGGAACTGAACCTAAACTAAAAATTTATTTTATAGGTGTTGGTGAATCTGTTCAAAACGCTAAAGTTAAAGTAGACGAAATTATTAAAGAATTAAAATTAAAAATGAATAT
ATAGGAGAAAAAATGAAACTAAACAAATATATAGATCACACATTATTAAAACAAGATGCTACGAAAGCTGAAATTAAACAATTATGTGATGAAGCAATTGAATTTGATTTTGCAACAGT
TTGTGTTAATTCATATTGAACAAGCTATTGTAAAGAATTATTAAAAGGCACAAATGTAGGAATAACAAATGTTGTAGGTTTTCCTCTAGGTGCATGCACAACAGCTACAAAAGCATTCG
AAGTTTCTGAAGCAATTAAAGATGGTGCAACAGAAATTGATATGGTATTAAATATTGGTGCATTAAAAGACAAAAATTATGAATTAGTTTTAGAAGACATGAAAGCTGTAAAAAAAGCA
GCTGGATCACATGTTGTTAAATGTATTATGGAAAATTGTTTATTAACAAAAGAAGAAATCATGAAAGCTTGTGAAATAGCTGTTGAAGCTGGATTAGAATTTGTTAAAACATCAACAGG
ATTTTCAAAATCAGGTGCAACATTTGAAGATGTTAAACTAATGAAGTCAGTTGTTAAAGACAATGCTTTAGTTAAAGCAGCTGGTGGAGTTAGAACATTTGAAGATGCTCAAAAAATGA
TTGAAGCAGGAGCTGACCGCTTAGGAACAAGTGGTGGAGTAGCTATTATTAAAGGTGAAGAAAACAACGCGAGTTACTAAAACTAGCGTTTTTTTATTTTGCTCATTTTTATTAAAAGT
TTGCAAAAAGGAACATAAAAATTCTAATTATTGATACTAAAGTTATTAAAAAGAAGATTTTGGTTGATTTTATAAAGGTCATAGAATATAATATTTTAGCATGTGTATTTTGTGTGCTC
ATTTACAACCGTCTCCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACT
GCAAACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATA
TGAAGGAATCATGGGAAATAGGCCCTCCCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAAT
TACAAAAACAAATTACAAAAATTCAAAATTTTCGGGTTTATTACAGGGACAGCAGAGATCCACTTTGGCGCCGGCTCGAGTGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCC
CACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTG
GGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGTGTCGTGACGCGGGATCCGCCACCATGGATTACAAAGACGATGA
CGATAAGGCCACCATGGAACAAAAACTTATTTCTGAAGAAGATCTGAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGGGAGGTTCCGCTAGCGGAGGTTCGA
TGagttcaaagactgggcctgtcgccgtcgatccaaccctgcgccgccggattgaacctcacgagtttgaagtgttctttgacccccgggagctgagaaaggagacatgcctgctgtac
gagatcaactggggaggcaggcactccatctggaggcacacctctcagaacacaaataagcacgtggaggtgaacttcatcgagaagtttaccacagagcggtacttctgccccGGCGC
GCCgGGAGGTGGTGGCAGCGGTGGAGGAGGTTCTGGGGGCGGTGGCTCAATTTTATGGCATGAGATGTGGCATGAGGGTTTGGAAGAGGCATCTAGATTGTATTTCGGTGAAAGAAATG
TCAAGGGAATGTTCGAAGTTTTAGAACCGTTGCACGCTATGATGGAGAGAGGTCCACAGACTCTAAAGGAGACTTCCTTCAACCAAGCTTATGGAAGGGACCTAATGGAGGCTCAAGAA
TGGTGTAGAAAATACATGAAAAGTGGAAATGTAAAGGACCTTACACAAGCTTGGGATCTCTACTACCATGTTTTTAGGAGAATATCTAAATAATGACCCCCCCCCCCTAACGTTACTGG
CCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTC
CTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAG
CGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGT
CAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGT
TAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGCCcccaagcttgccACCatggtgagcaagggcgaggaggataacatggcc
atcatcaaggagttcatgcgcttcaaggtgcacatggagggctccgtgaacggccacgagttcgagatcgagggcgagggcgagggccgcccctacgagggcacccagaccgccaagct
gaaggtgaccaagggtggccccctgcccttcgcctgggacatcctgtcccctcagttcatgtacggctccaaggcctacgtgaagcaccccgccgacatccccgactacttgaagctgt
ccttccccgagggcttcaagtgggagcgcgtgatgaacttcgaggacggcggcgtggtgaccgtgacccaggactcctccctgcaggacggcgagttcatctacaaggtgaagctgcgc
ggcaccaacttcccctccgacggccccgtaatgcagaagaagaccatgggctgggaggcctcctccgagcggatgtaccccgaggacggcgccctgaagggcgagatcaagcagaggct
gaagctgaaggacggcggccactacgacgctgaggtcaagaccacctacaaggccaagaagcccgtgcagctgcccggcgcctacaacgtcaacatcaagttggacatcacctcccaca
acgaggactacaccatcgtggaacagtacgaacgcgccgagggccgccactccaccggcggcatggacgagctgtacaagtaaGGCAGCGGCGCCACCAACTTCAGCCTGCTGAAGCAG
GCCGGCGACGTGGAGGAGAACCCCGGCCCCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGG
CTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGGCAGCGCGGCTATCGTGGC
TGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCT
GCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGA
AGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATG
GCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATT
GCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAgtcgacaa
tcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgcttcccgta
tggctttcattttctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccact
ggttggggcattgccaccacctgtcagctcctttccgggactttcgctttccccctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggggctcggct
gttgggcactgacaattccgtggtgttgtcggggaaatcatcgtcctttccttggctgctcgcctgtgttgccacctggattctgcgcgggacgtccttctgctacgtcccttcggccc
tcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcctcttccgcgtcttcgccttcgccctcagacgagtcggatctccctttgggccgcctccccgcgtcgactt
taagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaacgaagacaagatctgctttttgcttgtactggg
tctctctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtg
tgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtacgtatagtagttcatgtcatcttattattcagtatttataacttgcaaagaaatgaa
tatcagagagtgagaggaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtcc
aaactcatcaatgtatcttatcatgtctggctctagctatcccgcccctaactccgcccatcccgcccctaactccgcccagttccgcccattctccgccccatggctgactaattttt
tttatttatgcagaggccgaggccgcctcggcctctgagctattccagaagtagtgaggaggcttttttggaggcctagggacgtacccaattcgccctatagtgagtcgtattacgcg
cgctcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcac
cgatcgcccttcccaacagttgcgcagcctgaatggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcg
ccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcac
ctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttcca
aactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaatttta
acaaaatattaacgcttacaatttaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccct
gataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggcattttgccttcctgtttttgctcacccagaaacgctg
gtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgag
cacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacag
aaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaacc
gcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaac
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gttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggct
ggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggca
actatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcattttta
atttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgag
atcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagc
agagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgc
cagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacct
acaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggag
cttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaa
cgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctc
gccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacagg
tttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgag
cggataacaatttcacacaggaaacagctatgaccatgattacgccaagcgcgcaattaaccctcactaaagggaacaaaagctggagctgcaagc 
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ggagctgcaagcttaatgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgccttacaaggagagaaaaagcaccgtgcatgccgattggtgga
agtaaggtggtacgatcgtgccttattaggaaggcaacagacgggtctgacatggattggacgaaccactgaattgccgcattgcagagatattgtatttaagtgcctagctcgataca
taaacgggtctctctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgt
ctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgcccgaacagggacttgaaagcgaaagggaaaccagaggagctctct
cgacgcaggactcggcttgctgaagcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagcgt
cagtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattcg
cagttaatcctggcctgttagaaacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaacc
ctctattgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccgctgatcttcagac
ctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaa
aaaagagcagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagcgtcaatgacgctgacggtacaggccagacaattattgtctggtatagt
gcagcagcagaacaatttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaagg
atcaacagctcctggggatttggggttgctctggaaaactcatttgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaacagatttggaatcacacgacctgg
atggagtgggacagagaaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaag
tttgtggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgctgtactttctatagtgaatagag
ttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgaggggacccagaccacaattttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagt
agacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcgggtttattacagggacagcagagatccactttggcgccggctcgagtggc
tccggtgcccgtcagtgggcagagcgcacatcgcccacagtccccgagaagttggggggaggggtcggcaattgaaccggtgcctagagaaggtggcgcggggtaaactgggaaagtga
tgtcgtgtactggctccgcctttttcccgagggtgggggagaaccgtatataagtgcagtagtcgccgtgaacgttctttttcgcaacgggtttgccgccagaacacaggtgtcgtgac
gcgggatccgccaccatggactataaggaccacgacggagactacaaggatcatgatattgattacaaagacgatgacgataagATGGGCGTACAAGTTGAAACTATCAGCCCTGGGGA
CGGCAGAACCTTTCCGAAGAGGGGACAGACATGTGTTGTTCACTATACTGGAATGTTGGAAGATGGTAAGAAGTTCGATAGCAGCAGAGATAGGAATAAACCATTTAAATTCATGCTTG
GCAAGCAAGAAGTGATTAGGGGTTGGGAAGAAGGTGTCGCTCAAATGAGTGTAGGTCAGAGGGCTAAGTTAACAATTAGTCCTGATTATGCTTATGGCGCTACAGGTCATCCAGGAATC
ATTCCCCCACATGCTACTCTTGTTTTCGACGTTGAATTGCTTAAGCTTGAAGGATCAGGTTCTGGATCTGGTTCAGGATCAGGCTCACCCGGGCTTaataccagatgtagcatcacatg
gtttctgagctggtccccttgcggagagtgtagcagggccatcaccgagttcctgtccagatatccaaatgtgacactgtttatctacatcgccAggctgtaTcacctggcaaacccaa
ggaataggcagggcctgcgcgatctgatcagctccggcgtgaccatccagatcatgacagagcaggagtccggctactgctggcacaActtcgtgaaTtattctcctagcaacgagtcc
cactggcctaggtacccacacctgtgggtgcgcctgtacgtgctggagctgtattgcatcatcctgggcctgcccccttgtctgaatatcctgcggagaaagcagagccagctgacctc
ctttacaatcgccctgcagtcttgtcactatcagaggctgccaccccacatcctgtgggccacaggcctgaagtctggcggatctagcggaggatcctctggcagcgagacacccggga
caagcgagtcagcaacaccagagagcagtggcggcagcagcggcggcagcgacaagaagtacagcatcggcctggccatcggcaccaactctgtgggctgggccgtgatcaccgacgag
tacaaggtgcccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccggct
gaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagt
ccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggtg
gacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaaccccgacaacagcgacgtggacaa
gctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagacggctgg
aaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgcc
aaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgct
gagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagc
agctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaa
aagatggacggcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgc
cattctgcggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagca
gattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccagagcttcatcgagcggatgaccaacttcgataag
aacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcct
gagcggcgagcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaaaatcgagtgcttcgactccgtggaaa
tctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatc
gtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctg
gggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacg
acgacagcctgacctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctg
cagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccg
cgagagaatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcaga
atgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggaccatatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctg
accagaagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagtt
cgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggact
cccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgc
gagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgta
cgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcg
agatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtg
aaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcga
cagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcg
agaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgctg
gcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctcccccgaggataatgagca
gaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgcct
acaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccgg
aagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggtgacagcggcgggagcgg
cgggagcgaggggagcactaatctgagcgacatcattgagaagaagactgggaaacagctggtcattcaggagtccatcctgatgctgcctgaggaggtggaggaagtgatcggcaaca
agccagagtctgacatcctggtgcacaccgcctacgacgagtccacagatgagaatgtgatgctgctgacctctgacgcccccgagtataagccttgggccctggtcatccaggattct
aacggcgagaataagatcaagatgctgagcggaggatccggaggatctggaggcagcaccaacctgtctgacatcatcgagaaggagacaggcaagcagctggtcatccaggagagcat
cctgatgctgcccgaagaagtcgaagaagtgatcggaaacaagcctgagagcgatatcctggtccataccgcctacgacgagagtaccgacgaaaatgtgatgctgctgacatccgacg
ccccagagtataagccctgggctctggtcatccaggattccaacggagagaacaaaatcaaaatgctgtctggcggctcaaaaagaaccgccgacggcagcgaattcgagcccaagaag
aagaggaaagtcgctagcggcagcggcgccaccaacttcagcctgctgaagcaggccggcgacgtggaggagaaccccggccccatgaccgagtacaagcccacggtgcgcctcgccac
ccgcgacgacgtccccagggccgtacgcaccctcgccgccgcgttcgccgactaccccgccacgcgccacaccgtcgatccggaccgccacatcgagcgggtcaccgagctgcaagaac
tcttcctcacgcgcgtcgggctcgacatcggcaaggtgtgggtcgcggacgacggcgccgcggtggcggtctggaccacgccggagagcgtcgaagcgggggcggtgttcgccgagatc
ggcccgcgcatggccgagttgagcggttcccggctggccgcgcagcaacagatggaaggcctcctggcgccgcaccggcccaaggagcccgcgtggttcctggccaccgtcggagtctc
gcccgaccaccagggcaagggtctgggcagcgccgtcgtgctccccggagtggaggcggccgagcgcgccggggtgcccgccttcctggagacctccgcgccccgcaacctccccttct
acgagcggctcggcttcaccgtcaccgccgacgtcgaggtgcccgaaggaccgcgcacctggtgcatgacccgcaagcccggtgcctgaacgcgttaagtcgacaatcaacctctggat
tacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcatttt
ctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattg
ccaccacctgtcagctcctttccgggactttcgctttccccctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgac
aattccgtggtgttgtcggggaaatcatcgtcctttccttggctgctcgcctgtgttgccacctggattctgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcgga
ccttccttcccgcggcctgctgccggctctgcggcctcttccgcgtcttcgccttcgccctcagacgagtcggatctccctttgggccgcctccccgcgtcgactttaagaccaatgac
ttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaacgaagacaagatctgctttttgcttgtactgggtctctctggttag
accagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaac
tagagatccctcagacccttttagtcagtgtggaaaatctctagcagtacgtatagtagttcatgtcatcttattattcagtatttataacttgcaaagaaatgaatatcagagagtga
gaggaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatg
tatcttatcatgtctggctctagctatcccgcccctaactccgcccatcccgcccctaactccgcccagttccgcccattctccgccccatggctgactaattttttttatttatgcag
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aggccgaggccgcctcggcctctgagctattccagaagtagtgaggaggcttttttggaggcctagggacgtacccaattcgccctatagtgagtcgtattacgcgcgctcactggccg
tcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcc
caacagttgcgcagcctgaatggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgc
tcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaa
aacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaaca
ctcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaac
gcttacaatttaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttca
ataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaag
atgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagtt
ctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttac
ggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcaca
acatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaacta
ttaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctga
taaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaac
gaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatc
taggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttct
gcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagatac
caaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataag
tcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgag
atacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaa
acgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggccttttta
cggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaac
gaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccgactgga
aagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaattt
cacacaggaaacagctatgaccatgattacgccaagcgcgcaattaaccctcactaaagggaacaaaagct 
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