SEQUENC

E LISTING

<110>
<120>
<130>
<150>
<151>
<160>
<170>
<210>
<211>
<212>
<213>
<400>

Glu Glu
1
Leu His

Ser Lys

Ala Gln
50

Pro Glu

65

Tyr Phe

Lys Val
Ile Phe

Ala Thr
130

Arg Thr

145

Ala Glu

Leu Ala
Gly Leu

Lys Glu
210

Ile Gly

225

Ile Met

Gly Ala
Gly Glu

Met Glu
290

Tyr Met

305

Leu Trp
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Streptococcus pyogenes
1

Lys Thr val Gln Val Gln
5
Tyr Leu Ser Glu Asn Ser
20
Ala Gly Gln Glu Ser Gln
35 ’ 40
Gln Ala Asp Lys Gln Ala
55
Lys Ile Pro Met Lys Pro
70
Arg Thr Trp His Asp Lys
85
Asn Ser Met Gly Glu Leu
100
His Asp Trp Thr Lys Asp
115 120
Lys His Val Pro Lys Leu
135
Ile Pro Trp Arg Phe Leu
150
Asp Thr Ser Lys Tyr Pro
165
Lys Ala Ile Val Asp Glu
180
Asp Val Asp Val Glu His
195 200
Asp Thr Ala Gly Val Glu
215
Lys Leu Ile Gly Pro Lys
230
Asp Ser Thr Tyr Met Ala
245
Pro Tyr Ile Asn Leu Leu
260
Lys Gly Gly Trp Glu Pro
275 280
Glu Arg Trp Gln Gly Tyr
295
Ile Gly Phe Ser Phe Tyr
310
Tyr Asp Ile Asn Ser Arg
325

Lys
Lys
25

Lys
Gln
Leu

Thr

Pro
105

Tyr
Asn
Ala
Asn
Tyr
185
Asp
Arg
Gly
Asp
Leu
265
val
Ser

Glu

Lys

Gly
10

Lys
Val
Glu
His
Ser
90

Lys
Ser
Lys
Gly
Thr
170
val
Ser
Ser
val
Lys
250
val
Ser
Lys

Glu

Asp
330

Leu
Glu
Lys
Leu
Gly
75

Asp
Glu
Leu
Gln
Gly

155
Pro

Tyr
Ile
Ile
Asp
235
Asn
Gln
Asn
Tyr
Asn

315
Glu

Pro
Phe
Glu
Ala
60

Pro
Pro
val
Phe
Gly
140
Asp
Glu
Lys
Pro
Gln
220
Lys
Pro
val
Arg
Ile
300

Ala

Asp

Ser
Lys
Ile
45

Lys
Leu
Thr
Asp
Trp
125
Thr
Asn
Gly
Tyr
Lys
205
val
Ser
Leu
TYyr
Pro
285
Arg

Gln

Lys

Ile
Glu
30

Leu
Met
Tyr
Glu
Leu
110
Lys
Arg
Ser
Asn
Asn
190
val
Phe
Arg
Ile
Gly
270
Glu
Pro

Glu

Ala

Asp
15

Glu
Ala
Lys
Gly
Lys
95

Ala
Glu
vVal
Gly
Lys
175
Leu
Asp
Glu
Leu
Glu
255
Ser
Lys
Glu

Gly

Asn
335

Ser
Leu
Lys
Ile
Gly
80

Asp
Phe
Leu
Ile
Ile
160
Ala
Asp
Lys
Glu
Phe
240
Arg
Gln
Thr
Gln
Asn

320
Gly



Ile
Gln
Asp
Glu
385
Ser
Ile
Ala
Leu
Phe
465
Lys
Thr
Pro
Leu
Leu
545
Asn
Thr
Val
Gly
Gln
625
Asn
Arg
Tyr
Thr
Phe
705
Ile
Thr

Asp

Ser

Asn
Pro
Arg
370
Phe
Lys
Asp
Gln
Arg
450
Lys
Leu
Leu
Ala
Lys
530
Asp
Lys
Met
Lys
Lys
610
Ser
Ser
Ser
Glu
Asp
690
Phe
Val
val

Gly

Lys

Thr
Lys
355
Asp
Lys
Ala
Glu
Val
435
Leu
Lys
Asp
Glu
Thr
515
Glu
Ala
Leu
Leu
Phe
595
Thr
Gln
Glu
Phe
Asn
675
Lys
Ser
Gly
Ile
Gln

755
Gln

Asp
340
Thr
Gly
Asp
Leu
Lys
420
Gly
Asp
Leu
Arg
Thr
500
Ile
Leu
Ala
Asp
Ser
580
Asp
Ser
Leu
Ala
val
660
Tyr
Thr
Pro
Asp
Gly
740

Leu

Ser

Ile
Gly
val
Ala
Lys
405
Asp
Thr
Asn
Ala
Ser
485
val
Pro
Asp
Thr
Leu
565
Thr
Lys
Leu
Leu
Asp
645
Asp
Thr
Leu
Ala
Glu
725
Gly

Gly

Ile

Thr
Gly
Ala
Thr
390
Thr
Phe
Arg
Pro
Gln
470
val
Leu
Pro
Leu
Leu
550
Ala
Ile
Gln
Arg
Phe
630
Tyr
Ser
vVal
Ala
Asp
710
Lys
Ser

Ser

Ile

Gly
Val
His
375
Asp
val
Pro
Lys
Ala
455
Leu
Leu
Glu
val
Ser
535
Thr
Pro
Ser
Lys
Leu
615
Gly
Lys
Asn
Lys
Thr
695
Lys
Thr
Ala

Glu

Phe

Thr
Lys
360
Gln
Asn
Met
Asp
Gly
440
Ile
Asp
Pro
Thr
Ser
520
Gly
Ser
Gly
Asn
Pro
600
Pro
Thr
Ala
Tyr
val
680
Asp
Thr
Met
Asp
Thr

760
Lys

Arg
345
Gly
Pro
Ile
Leu
Lys
425
Asp
Gln

Leu

Ala

TYyTr
505
Leu
Phe
Leu
Thr
His
585
Thr
vVal
val
Tyx
His
665
Thr
Lys
Lys
Met
Pro
745

Asp

Leu

Ala
Gly
Lys
Phe
Lys
410
Ala
Leu
Ser
Ile
Asn
490
Lys
Lys
Asp
Glu
Glu
570
val
Gly
Ala
Thr
Gln
650
Tyr
Asp
Glu
Ala
val
730
val

Asn

Lys

Glu
Ile
Lys
His
395
Asp
Leu
Glu
Leu
Gly
475
Met
Lys
val
Arg
Lys
555
Asn
Gly
His
Asn
Asn
635
Asn
Asn
Ser
Glu
Val
715
Asn
Asn

Ile

Glu

Arg

Phe

Tyr
380
Ser
Lys
Arg
Arg
Glu
460
Leu
Lys
Asp
Ser
Glu
540
Val
Arg
Ser
Tyr
Glu
620
Gln
His
Asn
Thr
Thr
700
His
Leu
Ala

Ser

Asp

Tyr
Ser
365
Ala
Asp
Ser
Glu
Phe
445
Gly
Ser
Pro
Asn
Gly
525
Thr
Asp
Gln
Asn
Pro
605
Lys
Gly
Lys
Phe
Leu
685
Tyr
Thr
Ala
Arg
Leu

765
Gly

Ala
350

Tyr
Lys
Tyr
Tyr
Ala
430
Asn
Leu
Arg
Gly
Lys
510
Leu
Leu
Ile
Ile
Glu
590
Asp
val
Thr
Ile
Lys
670
Gly
Lys
Ala
Glu
Lys
750

Gly

Leu

Arg
Ala
Gln
Ser
Asp
415
val
Gly
Asn
Ile
Lys
495
Glu
Thr
Ala
Ser
Phe
575
Gln
Thr
Asp
Leu
Ala
655
val
Thr
val
Lys
Gly
735
Val

Trp

Ile

Trp
Ile
Lys
val
400
Leu
Met
Thr
Lys
Thr
480
Asp
Glu
Gly
Gly
Gly
560
Asp
Thr
Tyr
Leu
Ile
640
Gly
Ser
Thr
Asp
Val
720
Ala
Phe

Asp

Lys



His
785
Lys
Asn
Tyr
Ala
val
865
Leu
Thr
Gln

Ser

Gly
945

770
Trp

Pro
Leu
Trp
Phe
850
Phe
Gln
val
Lys
Leu

930
Val

<210>
<211>
<212>
<213>
<400>
Met Asp Lys His

1
Ala

Thr
Ser
Lys
65

Ile
Lys
Leu
Thr
Asp
145
Trp
Thr

Asn

Gly

Thr
val
Ile
50

Glu
Leu
Met
Tyr
Glu
130
Leu
Lys
Arg

Ser

Asn

Arg
Ile
Asp
Ile
835
Sexr
Asp
Ile
Thr
Met
915
Asn
Leu
2

995
PRT

Phe
Gln
Asn
820
Thr
Asn
Thr
Leu
Thr
900
Leu

Ser

Lys

Phe
Glu
805
Leu
val
Thr
Lys
Gly
885
Ala
Asp

Lys

Asp

Asn
790
Ala
Leu
Asp
Leu
Gly
870
Tyr
Lys
Glu

Ile

Cys
950

Asp
Ser
Glu
Thr
Asn
855
Asp
Pro
Glu
Leu
Phe

935
Ile

Ser

Leu

Asn

Tyr
840
Asn
Arg
Leu
Leu
Lys
920

Asp

Glu

Streptococcus pyogenes

2

Leu
Lys
35

Asp
Glu
Ala
Lys
Gly
115
Lys
Ala
Glu
val
Gly

195
Lys

Met
20

Ala
Ser
Leu
Lys
Ile
100
Gly
Asp
Phe
Leu
Ile
180

Ile

Ala

Leu Leu Val Lys

5
Gly

Glu
Leu
Ser
Ala
85

Pro
Tyr
Lys
Ile
Ala
165
Arg

Ala

Leu

Ala
Glu
His
Lys
70

Gln
Glu
Phe
val
Phe
150
Thr
Thr

Glu

Ala

Ala
Lys
Tyr
55

Ala
Gln
Lys
Arg
Asn
135
His
Lys
Ile

Asp

Lys

Leu
Thr
40

Leu
Gly
Ala
Ile
Thr
120
Ser
Asp
His
Pro
Thr

200
Ala

775 780

Ala
Gln
Pro
825
Ser
Ile
Tyr
Pro
Ser
905
Ile

val

Lys

Arg
Ala
25

val
Ser
Gln
Asp
Pro
105
Trp
Met
Trp
val
Trp
185

Ser

Ile

Arg
Ile
810
Asn
Ala
Thr
Ser
Asn
890
Gln
Lys

Thr

Arg

Thr
10

Thr
Gln
Glu
Glu
Lys
90

Met
His
Gly
Thr
Pro
170
Arg

Lys

val

Asn
795
Phe
Lys
Gln
Ser
Ser
875
Ala
Gln
Glu

Ala

Gln
955

Leu
His
val
Asn
Ser
75

Gln
Lys
Asp
Glu
Lys
155
Lys
Phe
Tyr

Asp

Pro
Asn
Phe
Gly
Lys
860
Pro
Asp
Lys
Met
Ile

940
Leu

Gly
His
Gln
Ser
60

Gln
Ala
Pro
Lys
Leu
140
Asp
Leu
Leu

Pro

Glu

Glu

Ile

Asp

Glu
845
Tyr

val
Thr
Asp
Ala
925

Asn

Leu

Cys
Asp
Lys
45

Lys
Lys
Gln
Leu
Thr

125
Pro

Tyr
Asn
Ala
Asn

205
Tyr

Thr
Lys
Asp
830
Arg
Trp
val
Ile
Lys
910
Leu

Ala

Lys

Val
Ser
30

Gly
Lys
Val
Glu
His
110
Ser
Lys
Ser
Lys
Gly
190

Thr

val

Thr
Asp
815
Glu
Ala
Arg
Pro
Met
895
Phe
Glu

Asn

Lys

Cys
15

Leu
Leu
Glu
Lys
Leu
95

Gly
Asp
Glu
Leu
Gln
175
Gly

Pro

Tyr

Asn
800
Tyr

Lys
Thr
vVal
Glu
880
Lys
Ser

Thr

Ala

Ala
Asn
Pro
Phe
Glu
80

Ala
Pro
Pro
val
Phe
160
Gly
Asp

Glu

Lys



Tyr
225
Lys
val

Ser

Leu

Tyr

- 305

Pro
Arg
Gln
Lys
Tyr
385
Ser
Ala
Asp
Ser
Glu
465
Phe
Gly
Ser
Pro
Asn
545
Gly
Thr
Asp
Gln
Asn
625

Pro

" Lys

210
Asn

val
Phe
Arg
Ile
290
Gly
Glu
Pro
Glu
Ala

370
Ala

TYyY
Lys
Tyr
Tyr
450
Ala
Asn
Leu
Arg
Gly
530
Lys
Leu
Leu
Ile
Ile
610
Glu

Asp

val

Leu
Asp
Glu
Leu
275
Glu
Ser
Lys
Glu
Gly
355
Asn
Arg
Ala
Gln
Ser
435
Asp
val
Gly
Asn
Ile
515
Lys
Glu
Thr
Ala
Ser
595
Phe
Gln

Thr

Asp

Asp
Lys
Glu
260
Phe
Arg
Gln
Thr
Gln
340
Asn
Gly
Trp
Ile
Lys
420
val
Leu
Met
Thr
Lys
500
Thr
Asp
Glu
Gly
Gly
580
Gly
Asp
Thr
Tyr

Leu

Gly
Lys
245
Ile
Ile
Gly
Gly
Met
325
Tyxr
Leu
Ile
Gln
Asp
405
Glu
Ser
Ile
Ala
Leu
485
Phe
Lys
Thr
Pro
Leu
565
Leu
Asn
Thr
Val
Gly

645
Gln

Leu
230
Glu
Gly
Met
Ala
Glu
310
Glu
Met
Trp
Asn
Pro
390
Arg
Phe
Lys
Asp
Gln
470
Arg
Lys
Leu
Leu
Ala
550
Lys
Asp
Lys
Met
Lys
630

Lys

Ser

Asp
Asp
Lys
Asp
Pro
295
Lys
Glu
Ile
Tyr
Thr
375
Lys
Asp
Lys
Ala
Glu
455
Val
Leu
Lys
Asp
Glu
535
Thr
Glu
Ala
Leu
Leu
615
Phe

Thr

Gln

val
Thr
Leu

Ser
280

Tyr
Gly
Arg
Gly
Asp
360
Asp
Thr
Gly
Asp
Leu
440
Lys
Gly
Asp
Leu
Arg
520
Thr
Ile
Leu
Ala
Asp
600
Ser
Asp

Ser

Leu

215 220

Asp
Ala
Ile
265
Thr
Ile
Gly
Trp
Phe
345
Ile
Ile
Gly
Val
Ala
425
Lys
Asp
Thr
Asn
Ala
505
Ser
Val
Pro
Asp
Thr
585
Leu
Thr
Lys

Leu

Leu

Val
Gly
250
Gly
Tyr
Asn
Trp
Gln
330
Ser
Asn
Thr
Gly
Ala
410
Thr
Thr
Phe
Arg
Pro
490
Gln
val
Leu
Pro
Leu
570
Leu
Ala
Ile
Gln
Arg

650
Phe

Glu
235
val
Pro
Met
Leu
Glu
315
Gly
Phe
Ser
Gly
val
395
His
Asp
val
Pro
Lys
475
Ala
Leu
Leu
Glu
val
555
Ser
Thr
Pro
Ser
Lys
635

Leu

Gly

His
Glu
Lys
Ala
Leu

300
Pro

Tyr
Tyr
Arg
Thr
380
Lys
Gln
Asn
Met
Asp
460
Gly
Ile
Asp
Pro
Thr
540
Ser
Gly
Ser
Gly
Asn
620
Pro

Pro

Thr

Asp
Arg
Gly
Asp
285
Leu
val
Ser
Glu
Lys
365
Arg
Gly
Pro
Ile
Leu
445
Lys
Asp
Gln

Leu

Ala
525
Tyr

Leu
Phe
Leu
Thr
605
His
Thr

Val

val

Ser
Ser
Val
270
Lys
val
Ser
Lys
Glu
350
Asp
Ala
Gly
Lys
Phe
430
Lys
Ala
Leu
Ser
Ile
510
Asn
Lys
Lys
Asp
Glu
590
Glu
val
Gly

Ala

Thr

Ile
Ile
255
Asp
Asn
Gln
Asn
Tyx
335
Asn
Glu
Glu
Ile
Lys
415
His
Asp
Leu
Glu
Leu
495
Gly
Met
Lys
vVal
Arg
575
Lys
Asn
Gly
His

Asn
655

Asn-

Pro
240
Gln
Lys
Pro
Val
Axrg
320
Ile
Ala
Asp

Arg

Phe
400

Tyr
Ser
Lys
Arg
Arg
480
Glu
Leu
Lys
Asp
Ser
560
Glu
Val
Arg

Ser

Tyr
640
Glu

Gln



Thr Leu
675

Ala

Gly

Ile
690
Lys

Lys
Phe val
705
Leu

Gly Thr

Val

Tyr Lys

Thr Ala Lys
755
Glu Gly
770

Lys

Ala
Arg Val
785
Leu

Gly Trp

Gly Leu Ile
Thr
835

Asp

Glu Thr

Ile Lys

850
Asp Asp Glu
865
Glu

Arg Ala

Tyr Trp Arg

vVal val Pro
915
Ile Met
930

Lys

Thr
Asp Phe
945
Ala

Leu Glu

Asn Ala Asn

Leu Lys Lys

995

<210> 3

<211> 3403
<212> DNA
<213>
<400> 3

ctcttttgte
aaatttgtgt
cttaaggcga
ttagtaccaa
gggtgtgttt
aatactgtaa
agcttgcatt

660
Ile Asn

Gly Arg

Ser Tyr

Ser

Ser

Glu

Glu Ala
680
Phe Vval
695

Asn

Tyr

710

Thr Thr
725
Asp Phe
740
val Ile

Ala Thr

Phe Asp

Asp
Phe
Val
val

Gly

Lys Thr

Ser Pro
Asp
760
Gly

Gly

Ile
775

Gln Leu

790

Ser
805
His

Asp

Lys
820
Asn Lys

Asn

Tyr

Lys Tyr

Lys
Trp
Pro
Leu

Trp

Gln Ser

Arg Phe
Gln
840
Asn

Ile

Asp
855

Ile Thr

870

Ala
885
val

Thr

val
300
Glu Leu

Lys Thr

Ser Gln

Phe

Phe

Gln

val

Lys

Ser Asn

Asp Thr

Ile Leu
920
Thr Thr
935

Met Leu

950

Thr Ser
965
Ala Gly

980

ctgccatgga
tattttacct
actataggaa
aaataaggag
gtgctgcaac
aagcggagga
atctgtcaga

Leu

val

Asn Ser

Leu Lys

Streptococcus pyogenes

tggcaggttg
atactttgta
tgcgcttaca
tgtccaaatg
gttgatggga
gaagactgtt
gaatagcaaa

665 670
Asp Tyr Lys
Asn

Asp Ser

Thr Val Lys
715
Ala Thr
730

Asp

Leu

Ala
745
Glu

Lys

Lys Thr

Gly Ser Ala
Glu
795

Phe

Gly Ser
Ile
810
Asn

Ile

Phe
825
Glu

Asp

Ala Ser

Leu Leu Glu
Thr
875

Asn

Val Asp

Thr Leu
890
Lys Gly
905
Gly

Asp

Pro

TYyr

Ala Lys Glu

Glu Leu
955
Phe

Asp

Ile
970
Cys

Lys
Asp Ile
985

gcaaaaaaat
ccttgttttt
tggatggtat
gataaacatt
gctgccttag
caggttcaga
aaagaattta

5

Ala Gln

Tyr
685
Tyr His
700

vVal

Tyr

Thxr Asp

Asp Lys Glu
Ala
750

Val

Thr Lys

Met Met
765
Asp Pro Val
780
Thr

Asp Asn

Lys Leu Lys

Ser Ala Arg
830
Gln Ile
845

Pro

Leu
Asn Asn
860
Tyr

Ser Ala

Asn Ile Thr
Ser
910

Asn

Arg Tyr
Pro
925
Ser

Leu

Leu Gln

940
Lys

Ile Lys

Asp Val Thr

Glu Arg

990

Lys

gagaaaagcc
tttaataaag
atcaactggg
tgttggtaaa
cgacccacca
aaggattacc
aagaagaact

Asn His

Asn Asn
Thr
720
Thr

Ser

Glu
735
Val His

Asn Leu

Asn Ala

Ile Ser
800
Glu Asp
815
Asn Pro

Phe Asn

Lys Phe

Gln Gly
880
Ser Lys
895
Ser Pro

Ala Asp

Gln Lys

Glu Met
960
Ala Ile
975

Gln Leu

taaaaacctt
tgttgttata
aagccatgac
aagaacacta
tgattcactc
ttctatcgat
ctcaaaagcg

60

120
180
240
300
360
420



gggcaagaat
gctcaagaac
cctctctacg
gacaaagtta
gattggacaa
ttaaacaagc
gataacagtg
gctttagcca
gtggatgttg
gaacgctcta
aaatcgcggt
cgaggagctc
ggtggttggg
tatagcaagt
gctcaagaag
ggaattaaca
acaggtgggg
caacctaaaa
tcagattata
ctgattgatg
ggaaccagaa
attcaaagtt
ttatctcgca
gataccttgg
atcccaccag
ggttttgacc
gttgatattt
gatactatgc
gacaagcaaa
ccagtggcaa
caaggaaccc
ggacgtagct
tataccgtta
gataaagaag
catactgcta
gcaacagtta
ctgggcagtg
aaattgaaag
cctgagacaa
tataatctag
actgtagata
aatattacta
ccagtagtcc
aaaacagtaa
cttgatgagt
gatgtaactg
ctgctaaaaa
aatgtgacta
gaatagtccc
agactaccag

ctcaaaaggt
ttgccaaaat
gtggttactt
actcgatggg
aagattatag
aagggacacg
gtattgcaga
aagctattgt
aacatgatag
ttcaagtgtt
tatttattat
cttatattaa
agcctgtttce
atattcgtcce
ggaatctttg
ctgacataac
ttaagggagg
aatatgctaa
gtgtctccaa
agaaagattt
aaggtgattt
tagaaggtct
ttacaaagct
aaacagttct
tatctttgaa
gtgaaacctt
ctggcaacaa
tatcaactat
aaccaactgg
atgaaaaagt
taatcaatag
ttgttgattc
aagtaactga
agacctataa
aagtgattgt
ttggaggaag
agactgataa
aagatggatt
ccaataaacc
ataatttgtt
cttacagtgc
gtaaatattg
ctgaactcca
ctactgctaa
taaaaataaa
ctattaatgc
aataaacaaa
tgataaaggt
agatttttag
aaagggcgct

caaagagata
gaaaattcct
tagaacttgg
agagcttcct
ccttttttgg
tgtcattcgt
agataccagt
tgatgaatat
tattccaaaa
tgaagaaatt
ggatagcacc
tttattactg
taatcgacct
tgaacaatac
gtatgatatt
tggaacgcgt
tatcttctece
acagaaagag
ggcattaaag
cccagataag
ggaacgtttc
aaataaattt
cgaccgttct
tgaaacctat
ggtttctggt
ggctggtcectt
acttgatttg
cagcaatcat
gcattaccca
tgatttgcaa
cgaagcagac
aaactatcat
ttccacattg
ggttgacttc
tggtgacgaa
tgctgatcct
tatctcttta
aataaagcat
tattcaggaa
ggaaaatccc
acaaggagag
gcgagttgtc
aattttaggt
agagttatct
agagatggct
taatgctgga
gtaactttct
ttgctggaat
tcttttatag
tgtccgtgag

ttagcaaaag
gagaaaatac
catgacaaaa
aaagaagtag
aaagaattgg
accattccat
aaatacccaa
gtttataaat
gttgacaaaa
gggaaattaa
tacatggctg
gtacaggtct
gaaaaaacaa
atgattggtt
aattctcgca
gccgaacggt
tacgctattg
tttaaggacg
acagttatgce
gctttgcgag
aatggcacat
aaaaaattag
gttttacccg
aaaaaggata
ttaactggtc
gatgccgcta
gctccaggaa
gttggaagca
gatacctatg
agccagcttt
tataaggctt
tacaataact
ggaaccacta
tttagcccag
aaaaccatga
gtaaatgcaa
ggatgggatt
tggecgtttct
gcaagtctac
aataaatttg
agagctactg
tttgatacta
tatccgttac
caacaaaaag
ttagaaactt
gttttgaaag
tagatagcaa
tgattaacca
gttttgatga
acatggctgt

ctcagcaggc
cgatgaaacc
catcagatcc
atctagcctt
ccaccaaaca
ggcgtttecct
atacaccaga
acaaccttga
aagaagatac
ttggaccaaa
ataaaaaccc
atggttcaca
tggaagaacg
tttctttcta
aggacgagga
atgcaaggtg
accgagatgg
caactgataa
taaaagataa
aagctgtgat
tacgattgga
ctcaattaga
ctaatatgaa
acaaagaaga
tgaaagaatt
ctctaacgtc
cagaaaatcg
atgaacaaac
ggaaaactag
tgtttgggac
accaaaatca
ttaaagtttc
ctgacaaaac
cagataagac
tggttaattt
gaaaggtatt
ctaagcaaag
tcaatgattc
aaatttttaa
atgatgaaaa
cattcagtaa
aaggagatag
ctaacgccga
ataagttttc
ctttgaacag
attgtattga
cattcagatt
aaagactaaa
cataaagcta
ctt

agataaacaa
gttacatggt
aacagaaaaa
tattttccac
tgtgccaaag
agctgggggt
gggaaataaa
tggcttagat
agcaggcgta
aggtgttgat
attgattgag
aggagagaaa
atggcaaggt
tgaggaaaat
caaagcaaat
gcaacctaag
tgtagctcat
catcttccac
gtcgtatgat
ggcgcaggtt
taatccagcg
cttgattggce
gccaggcaaa
acctgctact
agatttgtca
tttagaaaaa
acaaattttt
agtgaaattt
tctgcgcetta
tgtgacaaat
taaaattgct
ttatgagaac
gctagcaact
aaaagctgtt
ggcagaaggc
tgatgggcaa
tattatattt
agcccgaaat
tatcaaagat
atattggatt
tacattaaat
atatagttcg
cactatcatg
tcaaaagatg
taagattttt
gaaaaggcag
aaattaacaa
aatctgagat
aataatcgtt

480
540
600
660
720
780
840
900
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3403



