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SEQUENCE LISTING

<110> VAXIMM AG

<120> Novel CMV pp65 targeting DNA vaccine for Cancer Immunotherapy
<130> 111688P855PC

<160> 7

<170> PatentIn version 3.5

<210> 1
<211> 561
<212> PRT
<213> Cmv
<400> 1

Met Glu Ser Arg Gly Arg Arg Cys Pro Glu Met Ile Ser val Leu Gly
1 5 10 15

Pro Ile Ser Gly His val Leu Lys Ala val Phe Ser Arg Gly Asp Thr
20 25 30

Pro val Leu Pro His Glu Thr Arg Leu Leu GIn Thr Gly Ile His val
35 40 45

Arg val Ser Gln Pro Ser Leu Ile Leu val Ser Gln Tyr Thr Pro Asp
50 55 60

Ser Thr Pro Cys His Arg Gly Asp Asn Gln Leu GIn val Gln His Thr
65 70 75 80

Tyr Phe Thr Gly Ser Glu val Glu Asn val Ser val Asn val His Asn
85 ’ 90 95

Pro Thr Gly Arg Ser Ile Cys Pro Ser GIn Glu Pro Met Ser Ile Tyr
100 105 110

val Tyr Ala Leu Pro Leu Lys Met Leu Asn Ile Pro Ser Ile Asn val
115 120 125

His His Tyr Pro Ser Ala Ala Glu Arg Lys His Arg His Leu Pro val
130 135 140

Ala Asp Ala val Ile His Ala Ser Gly Lys Gin Met Trp Gln Ala Arg
145 150 155 160

Leu Thr val ser Gly Leu Ala Trp Thr Arg GIn Gln Asn GIn Trp Lys
165 170 175

Glu Pro Asp val Tyr Tyr Thr Ser Ala Phe val Phe Pro Thr Lys Asp
180 185 190

val Ala Leu Arg His val val Cys Ala His Glu Leu val Cys Ser Met
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Glu

Lys

225

Phe

Thr

Thr

His

Leu

305

Met

val

Ile

Phe

Trp

385

Thr

Thr

Ala

Glu

Asn

210

val

Met

Arg

val

Ile

290

cys

Asn

Glu

Asp

Thr

370

Asp

ser

Pro

Gly

val

450

Glu

195

Thr

TYyr

Asn

Leu

275

Met

Pro

Gly

Leu

Leu

355

Ser

Arg

Gly

Arg

Arg

Met

Asp

Arg

Leu

val

Pro

260

Cys

Leu

Lys

Gln

Gln

His

ser

val

420

Lys

Thr

Thr

Ala

Glu

Thr

245

Gln

Pro

AsSp

ser

Gln

325

Gln

Leu

Tyr

Asp

Arg

Arg

Asp

Thr

Ser

230

Leu

Pro

Lys

val

Ile

310

Ile

Tyr

Gln

Arg

Glu

390

ser

Gly

Lys

Gly

Glu

Gly

Phe

Asn

Ala

295

Pro

Phe

ASp

Arg

Ile

375

Gly

Asp

Gly

Ser

Arg

Asp

200

Met

cys

Ser

Met

Met

280

Phe

Gly

Leu

Pro

Ala

Glu

Gly

Ala

440

Leu

Ser
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Gln

Glu

Asp

Arg

265

Ile

Thr

Leu

Glu

val

345

Pro

Gly

Ala

Glu

Ala

425

Ser

Lys

ASp

val

Asp

val

250

Pro

Ile

ser

Ser

val

330

Ala

Gln

Lys

Gln

Leu

410

Met

Ser

Ala

Ile

val
235

Lys

His

Ile

315

Gln

Ala

TYyr

Leu

Gly

val

Ala

Ala

Glu

txt

Gly

Pro

Glu

Glu

Pro

Glu

300

Ser

Ala

Leu

ser

Glu

380

Asp

Thr

Gly

Thr

ser
460

Asn Glu Ile
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205

Asp

Ser

Asp

Arg

Gly

His

Gly

ITe

Phe

Glu

365

Tyr

Asp

Thr

Ala

Ala

445

Thr

His

Gln

Gly

Leu

Asn

270

Lys

Phe

Asn

Arg

Phe

350

His

Arg

AsSp

Glu

ser

430

Cys

val

Asn

TYyr

Lys

Thr

255

Gly

Ile

Gly

Leu

Glu

335

Phe

Pro

His

val

Thr

Ala

Pro

val

Leu

240

Met

Phe

Ser

Leu

Leu

320

Thr

Asp

Thr

Thr

Trp

400

Lys

ser

Ala

Pro

Ala
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465 470 475 480

val Phe Thr Trp Pro Pro Trp Gln Ala Gly Ile Leu Ala Arg Asn Leu
485 490 495

val Pro Met val Ala Thr val GIn Gly Gln Asn Leu Lys Tyr Gln Glu
500 505 510

Phe Phe Trp Asp Ala Asn Asp Ile Tyr Arg Ile phe Ala Glu Leu Glu
515 520 525

Gly val Trp GlIn Pro Ala Ala GIn Pro Lys Arg Arg Arg His Arg Gln
530 535 540

Asp Ala Leu Pro Gly Pro Cys Ile Ala Ser Thr Pro Lys Lys His Arg

545 550 555 560
Gly

<210> 2

<211> 561

<212> PRT

<213> artificial

<220>

<223> mutated CMV pp65

<400> 2

Met Glu Ser Arg Gly Arg Arg Cys Pro Glu Met Ile Ser val Leu Gly
1 5 10 15

Pro Ile Ser Gly His val Leu Lys Ala val Phe Ser Arg Gly Asp Thr
20 25 30

Pro val Leu Pro His Glu Thr Arg Leu Leu Gln Thr Gly Ile His val
35 40 45

Arg val Ser Gln Pro Ser Leu Ile Leu val Ser Gln Tyr Thr Pro Asp
50 55 60

ser Thr Pro Cys His Arg Gly Asp Asn GIn Leu GIn val Gln His Thr
65 70 75 80

Tyr Phe Thr Gly Ser Glu val Glu Asn val Ser val Asn val His Asn
85 90 95

Pro Thr Gly Arg Ser Ile Cys Pro Ser GIn Glu Pro Met Ser Ile Tyr
100 105 110

val Tyr Ala Leu Pro Leu Lys Met Leu Asn Ile Pro Ser Ile Asn Vval
115 120 125

Seite 3



His

Ala

145

Leu

Glu

val

Glu

Lys

Phe

Thr

Thr

His

Leu

305

Met

val

Ile

Phe

His
130
Asp
Thr
Pro
Ala
Asn
210
val
Met
Arg
val
Ile
290
Cys
Asn
Glu
Asp
Thr

370

Asp

Tyr

Ala

val

Asp

Leu

195

Thr

Tyr

His

Asn

Leu

275

Met

Pro

Gly

Leu

Leu

355

ser

Arg

Pro

val

Ser

val

180

Arg

Arg

Leu

val

Pro

260

cys

Leu

Lys

GIn

Gln

His

ser

Ile

Gly

Tyr

His

Ala

Glu

Thr

245

Gln

Pro

Asp

Ser

Gln

325

G1n

Leu

Tyr

Asp

Ala

His

150

Leu

TYyr

val

Thr

ser

230

Leu

Pro

Lys

val

Ile

310

Ile

Tyr

GIn

Arg

Glu
390

Ala

135

Ala

Ala

Thr

val

Gly

Phe

Asn

Ala

295

Pro

Phe

Asp

Arg

Ile

375

Gly

Glu
Ser
Trp
Ser
Cys
200
Met
Ccys
ser
Met
Met
280
Phe
Gly

Leu

Pro

Ala
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Arg Lys His

Gly

Thr

Ala

185

Ala

‘GIn

Glu

Asp

Thr

Leu

Glu

val

345

Pro

Gly

Ala

Lys

Arg

Phe

His

val

Asp

val

250

Pro

Ile

Ser

Ser

val

330

Ala

Gln

Lys

Gin
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GIn

155

Gln

val

Glu

Ile

val
235

Lys

His

Ile

315

Gln

Ala

Tyr

Leu

Gly
395

Arg

140

Met

Gln

Phe

Leu

Gly

Pro

Glu

Pro

Glu

300

Ser

Ala

Leu

Ser

Glu

380

Asp

Trp

Asn

Pro

val

205

Asp

Ser

Asp

Arg

Gly

His

Gly

Ile

Phe

Glu

365

Tyr

Asp

Leu

Gln

Gln

Thr

190

Cys

Gln

Gly

Leu

Asn

270

Lys

Phe

Asn

Arg

Phe

350

His

Arg

Asp

Pro

Ala

Trp

Lys

Ser

Tyr

Lys

Thr

255

Gly

ITe

Gly

Leu

Glu

335

Phe

Pro

His

val

val
Arg
Lys
ASp
Met
val
Leu
240
Met
Phe
ser
Leu
Leu
320
Thr
Asp

Thr

Thr



Thr Ser
Thr Pro
Ala Gly

Gly val
450

Glu Glu
465

val Phe
val Pro
Phe Phe

Gly val
530

Asp Ala
545

Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Met Glu
1

Pro Ile
Pro val

Arg val

Gly
Arg
Arg
4

Met
Asp
Thr
Met
Trp
Trp

Leu

3
536
PRT

ser

val

420

Asn

Thr

Thr

Trp

val

500

Asp

Gln

Pro

Arg

Arg

Asp

Pro

485

Ala

Ala

Pro

Gly

artificial

Ser

Gly

Lys

Gly

Glu

470

Pro

Thr

Asn

Ala

Pro
550

mutated CMV pp65

3

sSer

Ser

Leu

35

ser

Arg Gly Arg
5

Gly His val

20

Pro His Glu

Gln Pro Ser

Asp

Gly

Ser

Asp

Trp

val

Asp

Ala

535

Cys

Arg

Leu

Thr

Leu

Glu

Gly

Ala

440

Leu

ser

Gln

Gln

Ile

520

Gln

Itle

cys

Lys

Arg

40

Ile
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Glu

Ala

425

Ser

Lys

Asp

Ala

Tyr

Pro

Ala

Pro

Ala

25

Leu

Leu

Leu val

410

Met Ala

Ser Ala

Ala Glu

Asn Glu

475

Gly Ile

Gln Asn

Arg Ile

Lys Arg

Ser Thr
555

Glu Met
10

val Phe

Leu GIn

val Ser
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™t

Thr

Gly

Thr

ser

460

Ile

Leu

Leu

Phe

Ile

ser

Thr

Gln

Thr

Ala

Ala

445

Thr

His

Ala

Lys

Ala

525

Arg

Lys

ser

Arg

45

Tyr

Glu

Ser

430

Cys

val

Asn

Arg

Tyr
510

Lys

val
Gly
30

Ile

Thr

Arg

Thr

Thr

Ala

Pro

Asn

495

Gln

Leu

Arg

His

Leu

15

Asp

His

Pro

Lys

Ser

Ala

Pro

Ala

480

Leu

Glu

Glu

Gln

Arg
560

Gly

Thr

val

Asp



ser

65

Tyr

Pro

val

His

Ala

145

Leu

Glu

val

Glu

Lys

Phe

Thr

Thr

His

Leu

305

Met

50

Thr

Phe

Thr

Tyr

His

130

Asp

Thr

Pro

Ala

Asn

210

val

Met

Arg

val

Ile

290

Cys

Asn

Pro

Thr

Gly

Ala

115

Tyr

Ala

val

Asp

Leu

195

Thr

Tyr

His

Asn

Leu

275

Met

Pro

Gly

Cys

Gly

Pro

val

Ser

val

180

Arg

Arg

Leu

val

Pro

260

cys

Leu

Lys

Gln

His

ser

85

Sser

Pro

Ser

Ile

Gly

Tyr

His

Ala

Glu

Thr

245

Gln

Pro

Asp

ser

Gln

Arg

70

Glu

Ile

Leu

Ala

His

150

Leu

Tyr

val

Thr

Ser

230

Leu

Pro

Lys

val

Ile

310

Ile

55

Gly
val
Ccys
Lys
Ala
135
Ala
Ala

Thr

val

Gly
Phe
Asn
Ala
295

Pro

Phe

Asp

Glu

Pro

Met

120

Glu

ser

Trp

ser

Cys

200

Met

Cys

Ser

.Met

Met
280
Phe

Gly

Leu

2016019798

Asn

Asn

ser

105

Leu

Arg

Gly

Thr

Ala
185

"Ala

Gln
Glu
Asp
Arg
265
Thr
Leu

Glu

Gln Leu
75

val Ser
90

GIn Glu
Asn Ije
Lys His
Lys Gln

155
Arg GIn
Phe val
His Glu
val Ile
Asp val

235

val Glu
250

Pro His
ITe Lys
Ser His
Ser Ile

315

val Gln
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txt

60

GIn

val

Pro

Pro

Arg

Met

Gln

Phe

Leu

Gly

Pro

Glu

Glu

Pro

Glu

300

Ser

Ala

val

Asn

Met

ser

125

His

Trp

Asn

Pro

val

205

Asp

ser

Asp

Arg

Gly

His

Gly

Ile

Gln

val

ser

110

Ile

Leu

Gln

Gln

Thr

190

Cys

Gln

Gly

Leu

Asn

270

Lys

Phe

Asn

Arg

Asn

Pro

Ala

ser

Tyr

Lys

Thr

255

Gly

Ile

Gly

Leu

Glu

Thr

80

Asn

Tyr

val

val

Arg

160

Lys

Asp

Met

val

Leu

240

Met

Phe

Ser

L.eu

Leu

320

Thr



val

Ile

Phe

Trp

Thr

Thr

Ala

Glu
465

val

val

Phe

Gly

Glu

ASp

Thr

370

Asp

Ser

Pro

Gly

val

450

Phe

Pro

Phe

val
530

<210>
<211>
<212>
<213>

<400>
atggaatcca gggggaggag gtgtccggag atgatctcag

Leu
Leu
355
Sser
Arg

Gly

Arg

Asp
Thr
Met

Trp
515

Trp

4
1683
DNA
CMv

4

Arg

Leu

Gln

His

Ser

val

420

Asn

Thr

Thr

Trp

val

500

Asp

325

Gln

Leu

Tyr

Asp

Arg

Arg

Asp

Pro

485

Ala

Ala

Pro

Tyr
GIn
Arg
Glu
390
ser
Gly
Lys
Gly
Glu
470
Pro
Thr

Asn

Ala

Asp

Arg

Ile

375

Gly

Asp

Gly

ser

Asp

Trp

val

Asp

Ala
535

Pro
Gly
360

Gln

Ala

Glu.

G1y‘

Ala

440

Leu

ser

Gln

Gln

Ile

520

Gln
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330

val Ala Ala

345

Pro

Gly

Ala

Glu

Ala

425

Ser

Lys

Asp

Ala

Gln

Lys

Gln

Leu

410

Met

ser

Ala

Asn

Gly

Gln

Arg

Tyr

Leu

Ala

Ala

Glu

Glu

475

Ile

Asn

Ile

cacgtgctca aagcggtctt cagcagagga gacactccgg

ctccttcaga cggggataca cgtgcgtgtg agtcagccca

tacacccctg acagcactcc ctgtcacaga ggggacaacc

Seite 7

335

Leu Phe Phe Phe Asp
350

Ser Glu His Pro Thr
365

Glu Tyr Arg His Thr
380

Asp Asp Asp val Trp
Thr Thr Glu Arg Lys

Gly Ala ser Thr Ser
430

Thr Ala cys Thr Ala
445 :

ser Thr val Ala Pro
460

Ile His Asn Pro Ala
480

Leu Ala Arg Asn Leu
495

Leu Lys Tyr Gln Glu
510

Phe Ala Glu Leu Glu
525

tcctcggacc gattagcggt
tgctgccgca cgaaacaagg
gcctgatcct cgtgtctcaa

aactccaggt ccagcacacc

60
120
180
240



tacttcactg
tcaatctgcc
ctcaacatcc
cacttgccag
cttactgtga
tactacacca
gctcacgaac
gaccagtacg
ttcatgcacg
cagcctttca
atcatcaagc
cacttcgggc
atgaacgggc
cagtacgatc
ccacagtata
taccgacaca
'actagcggct
acgggcggeg
tctagcgcaa
acagtggctc
gtgtttacgt
gccacagtcc
taccgtatct

cgtcacagac

ggc

<210> 5
<211>
<212>
<213>

<220>
<223>

<400> 5

DNA

1683

ggagcgaggt
ctagccagga
cctccatcaa
ttgcggacgce
gtggactcgc
gcgecttegt
tggtgtgcag
tcaaggtgta
tgaccctggg
tgagaccgca
ccggcaagat
tgctgtgtcc
agcagatctt
ctgtggctgc
gcgaacaccc
cttgggatag
ctgatagcga
gcgcaatggc
ctgcatgcac
cggaagagga
ggccaccttg
aaggccagaa
tcgccgaact

aggacgcgct

artificial

cgagaacgtc
gcccatgagc
cgtccaccac
cgtgatacac
ctggactagg
gttccccaca
catggagaac
cctggagagc
cagtgacgtt
cgagaggaac
cagccacatc
gaagagcatt
cctggaagtg
cctgttcttc
caccttcacc
gcacgacgag
cgaagagctg
tggcgectct
tgccggtgtg
taccgacgag
gcaagccggc
cctgaagtac
tgaaggcgtc

tcccggaccc

mutated CMV pp65 CDNA

atggaatcca gggggaggag gtgtccggag
' cacgtgctca aagcggtctt cagcagagga

ctccttcaga cggggataca cgtgcgtgtg

tacacccctg acagcactcc ctgtcacaga
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agcgtgaacg
atctacgtgt
tatccctccg
gcttcaggga
caacagaacc
aaagacgtcg
acgcgagcga
ttctgcgagg
gaggaagacc
ggattcaccg
atgctcgacg
ccgggtctga
caggccataa
ttcgacatcg
tcccagtacc
ggtgccgcetc
gtgaccactg
acttccgcgg
atgacaaggg
gactctgaca
atccttgcta
caggagttct
tggcagccgg
tgtattgcct

atgatctcag
gacactccgg
agtcagccca

ggggacaacc
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Xt

tgcacaaccc
acgccctcecc
ctgccgaacg
agcagatgtg
agtggaagga
cgctgcgaca
ccaagatgca
atgtcccgtc
tgaccatgac
tcctgtgecc
tcgecttcac
gcatctcagg
gggagaccgt
acctcttgct
gtatccaggg
aaggtgacga
agcgcaaaac
gaaggaaaag
ggagactgaa
acgagatcca
gaaacctggt
tctgggacgc
cggctcaacc

ctacccccaa

tcctcggacc
tgctgccgcea
gcctgatcect

aactccaggt

cacgggaaga
gctcaagatg
taaacaccga
gcaagccagg
gcccgacgtg
tgtggtgtgc
ggtgatcggt
cggaaagctg
gcgtaacccg
gaagaacatg
ctctcacgaa

caacctgctg

ggaactgagg
gcaaaggggt
caagctggag
cgatgtttgg
tccaagagtt
gaaaagcgcg
ggccgagagt
caaccccgca
gcccatggtg
caacgacatc
caaaaggaga

gaaacaccgg

gattagcggt
cgaaacaagg
cgtgtctcaa

ccagcacacc

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1683

60
120
180
240
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tacttcactg ggagcgaggt cgagaantc agcgtgaacg tgcacaaccc cacgggaaga 300
tcaatctgcc ctagccagga gcccatgagc atctacgtgt acgccctccc gctcaagatg 360
ctcaacatcc cctccatcaa cgtccaccac tatccctccg ctgccgaacg taaacaccga 420
cacttgccag ttgcggacgc cgtgatacac gcttcaggga agcagatgtg gcaagccagg 480
cttactgtga gtggactcgc ctggactagg caacagaacc agtggaagga gcccgacgtg 540
tactacacca gcgccttcgt gttccccaca aaagacgtcg cgctgcgaca tgtggtgtgce 600
gctcacgaac tggtgtgcag catggagaac acgcgagcga ccaagatgca ggtgatcggt 660
gaccagtacg tcaaggtgta cctggagagc ttctgcgagg atgtcccgtc cggaaagctg 720
ttcatgcacg tgaccctggg cagtgacgtt gaggaagacc tgaccatgac gcgtaacccg 780
cagcctttca tgagaccgca cgagaggaac ggattcaccg tcctgtgccc gaagaacatg 840
atcatcaagc ccggcaagat cagccacatc atgctcgacg tcgccttcac ctctcacgaa 900
cacttcgggc tgctgtgtcc gaagagcatt ccgggtctga gcatctcagg caacctgctg 960
atgaacgggc agcagatctt cctggaagtg caggccataa gggagaccgt ggaactgagg 1020
cagtacgatc ctgtggctgc cctgttcttc ttcgacatcg acctcttgct gcaaaggggt 1080
ccacagtata gcgaacaccc caccttcacc tcccagtacc gtatccaggg caagctggag 1140
taccgacaca cttgggatag gcacgacgag ggtgccgctc aaggtgacga cgatgtttgg 1200
actagcggct ctgatagcga cgaagagctg gtgaccactg agcgcaaaac tccaagagtt 1260
acgggcggcg gcgcaatgge tggcgcctct acttccgcgyg gaaggaacag gaaaagegcg 1320
tctagcgcaa ctgcatgcac tgccggtgtg atgacaaggg ggagactgaa ggccgagagt 1380
acagtggctc cggaagagga taccgacgag gactctgaca acgagatcca caaccccgca 1440
gtgtttacgt ggccaccttg gcaagccggc atccttgcta gaaacctggt gcccatggtg 1500
gccacagtcc aaggccagaa cctgaagtac caggagttct tctgggacgc caacgacatc 1560
taccgtatct tcgccgaact tgaaggcgtc tggcagccgg cggctcaacc caaaaggaga 1620
cgtcacagac aggacgcgct tcccggaccc tgtattgcct ctacccccaa gaaacaccgg 1680
ggc 1683
<210> 6
<211> 1608
<212> DNA
<213> artificial
<220>
<223> mutated CMV pp65 CDNA
<400> 6
atggaatcca gggggaggag gtgtccggag atgatctcag tcctcggacc gattagcggt 60
cacgtgctca aagcggtctt cagcagagga gacactccgg tgctgccgca cgaaacaagg 120
ctccttcaga cggggataca cgtgcgtgtg agtcagccca gcctgatcct cgtgtctcaa 180
tacacccctg acagcactcc ctgtcacaga ggggacaacc aactccaggt ccagcacacc 240
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tacttcactg ggagcgaggt cgagaacgtc

tcaatctgcc ctagccagga gcccatgagc

ctcaacatcc cctccatcaa cgtccaccac

cacttgccag ttgcggacgc cgtgatacac

cttactgtga gtggactcgc ctggactagg

tactacacca gcgccttcgt gttccccaca

gctcacgaac tggtgtgcag catggagaac

gaccagtacg tcaaggtgta cctggagagc

ttcatgcacg tgaccctggg cagtgacgtt

cagcctttca tgagaccgca cgagaggaac

atcatcaagc ccggcaagat cagccacatc

cacttcgggce tgctgtgtcc gaagagcatt

atgaacgggc agcagatctt cctggaagtg

cagtacgatc ctgtggctgc cctgttcttc

ccacagtata gcgaacaccc caccttcacc

taccgacaca cttgggatag gcacgacgag

actagcggct ctgatagcga cgaagagctg

acgggcggcg gcgcaatgge tggcgectct

tctagcgcaa ctgcatgcac tgccggtgtg

acagtggctc cggaagagga taccgacgag

gtgtttacgt ggccaccttg gcaagccggce

gccacagtcc aaggccagaa cctgaagtac

taccgtatct tcgccgaact tgaaggcegtc

<210> 7
<211> 3500
<212> DNA
<213> artificial

<220>
<223>

<400> 7
tgggcttttg ctggcctttt gctcacatgt

expression plasmid

atacgcgttg acattgatta ttgactagtt

ttcatagccc atatatggag ttccgcgtta

gaccgcccaa cgacccccge ccattgacgt

caatagggac tttccattga cgtcaatggg

cagtacatca agtgtatcat atgccaagta

2016019798.

agcgtgaacg

atctacgtgt

tatccctceg

gcttcaggga
caacagaacc
aaagacgtcg
acgcgagcga
ttctgcgagg
gaggaagacc
ggattcaccg
atgctcgacg
ccgggtctga
caggccataa
ttcgacatcg
tcécagtacc
ggtgccgcetc
gtgaccactg
acttccgcgg
atgacaaggg
gactctgaca
atccttgcta
caggagttct

tggcagccgg

tcttgactct
attaatagta
cataacttac
caataatgac
tggactattt

cgccccctat

txt

tgcacaaccc
acgccctccc
ctgccgaacg
agcagatgtg
agtggaagga
cgctgcgaca
ccaagatgca
atgtcccgtc
tgaccatgac
tcctgtgecc
tcgecttcac
gcatctcagg
gggagaccgt
acctcttgct
gtatccaggg
aaggtgacga
agcgcaaaac
gaaggaacag
ggagactgaa
acgagatcca
gaaacctggt
tctgggacgc

cggctcaa

tcgcgatgta
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact

tgacgtcaat
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cacgggaaga
gctcaagatg
taaacaccga
gcaagccagg
gcccgacgtg
tgtggtgtgc
ggtgatcggt
cggaaagctg
gcgtaacccg
gaagaacatg
ctctcacgaa
caacctgctg
ggaactgagg
gcaaaggggt
caagctggag
cgatgtttgg
tccaagagtt
gaaaagcgcg
ggccgagagt
caaccccgca
gcccatggtg

caacgacatc

cgggccagat
gggtcattag
ccgecctggct
atagtaacgc
gcccacttgg

gacggtaaat

300
360
420
‘480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1608

60
120
180
240
300
360



ggcccgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
taactagaga
cccaagctgg
gtgccttcta
gaaggtgcca
agtaggtgtc
gaagacaata
tatggacagc
cctgcaaagt
gctctgatca
caggttctcc
tcggcetgctc
tcaagaccga
ggctggccac
gggactggct
ctgccgagaa
ctacctgcecc
aagccggtct
aactgttcgc
gcgatgcctg
gtggcegget
ctgaagagct
ccgattcgca
cttacaattt
tacaggtggc
acattcaaat
cgtgctaaaa
catgaccaaa
accaaacagg

cttctggaga

gcattatgcc
agtcatcgct
gtttgactca
gcaccaaaat
gggcggtagg
acccactgct
ctagcctcga
gttgccagcc
ctcccactgt
attctattct
gcaggcatgc
aagcgaaccg
aaactggatg
agagacagga
ggccgettgg
tgatgccgcc
cctgtccggt
gacgggcgtt
gctattgggc
agtatccatc
attcgaccac
tgtcgatcag
caggctcaag
cttgccgaat
gggtgtggcg
tggcggcgaa
gcgcatcgcec
cctgatgcgg
acttttcggg
atgtatccgc
cttcattttt
atcccttaac
aaaaaaccgc

aactcaacga

cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
tactggctta
gtctagaggg
atctgttgtt

cctttcctaa

999999tggg
tggggatgcg
gaattgccag
gctttctcgce
tgaggatcgt
gtggagaggc
gtgttccggc
gccctgaatg
ccttgcgeag
gaagtgccgg
atggctgatg
caagcgaaac
gatgatctgg
gcgagcatgc
atcatggtgg
gaccgctatc
tgggctgacc
ttctatcgec
tattttctcc
gaaatgtgcg
tcatgagaca
aatttaaaag
gtgagttttc
ccttaacatg

gctggacgeg

2016019798.

ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
tcgaaattaa
cccgtttaaa
tgccecctecc
taaaatgagg
gtggggcagg
gtgggctcta
ctggggcgec
cgccaaggat
ttcgcatgat
tattcggcta
tgtcagcgca
aactgcaaga
ctgtgctcga
ggcaggatct
caatgcggcg
atcgcatcga
acgaagagca
ccgacggcga
aaaatggccg
aggacatagc
gcttcctcegt
ttcttgacga
ttacgcatct
cggaacccct
ataaccctga
gatctaggtg
gttccactga
gcccgettta

gatgaacagg

txt

ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
tacgactcac
cccgctgatc
ccgtgecttc
aaattgcatc
acagcaaggg
tggcttctac
ctctggtaag
ctgatggcgc
tgaacaagat
tgactgggca
ggggcgeecg
cgaggcagcg
cgttgtcact
cctgtcatct
gctgcatacg
gcgagcacgt
tcaggggctc
ggatctcgtc
cttttctgga
gttggctacc
gctttacggt
gttcttctga
gtgcggtatt
atttgtttat
taaatgcttc
aagatccttt
gcgtcagacc
tcagaagcca

cagacatctg
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tggcagtaca

atcaatgggc

gtcaatggga
tccgccccat
gctctctggce
tatagggaga
agcctcgact
cttgaccctg
gcattgtctg
ggaggattgg
tgggcggttt
gttgggaagc
aggggatcaa
ggattgcacg
caacagacaa
gttctttttg
cggctatcgt
gaagcgggaa
caccttgctc
cttgatccgg
actcggatgg
gcgccagecg
gtgacccatg
ttcatcgatt
cgtgatattg
atcgccgetc
attattaacg
tcacaccgca
ttttctaaat
aataatagca
ttgataatct
cccatcagtg
gacattaacg

tgaatcgctt

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400



cacgaccacg
aacctctgac
agcagacaag
acccagtcac
ttgtactgag
accgcatcag
tgcggcgagce
ataacgcagg
ccgcgttget
gctcaagtca
gaagctccct
ttctcccttc
tgtaggtcgt
gcgccttatce
tggcagcagce
tcttgaagtg
tgctgaagcc
ccgctggtag

ctcaagaaga

ctgatgagct
acatgcagct
cccgtcaggg
gtagcgatag
agtgcaccat
gcgctcttcce
ggtatcagct
aaagaacatg
ggcgtttttc
gaggtggcga.
cgtgcgctct
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt

tcctttgatc

ttaccgcagce
cccggagacg
cgcgtcagceg
cggagtgtat
atgcggtgtg
gcttecctegce
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttccga
gcgctttctce
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag

tttgtttgca

2016019798,

tgcctcgegce
gtcacagctt
ggtgttggcg
actggcttaa
aaataccgca
tcactgactc
cggtaatacg
gccagcaaaa
gcccccctga
gactataaag
ccctgecget
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaaggac
ttggtagctc

agcagcagat

™t

gtttcggtga
gtctgtaagc
ggtgtcgggg
ctatgcggca
cagatgcgta
gctgcgcteg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
ccccgttcag
aagacacgac
tgfaggcggt
agtatttggt
ttgatccggce

tacgcgcaga
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tgacggtgaa
ggatgccggg
cgcagccatg
tcagagcaga
aggagaaaat
gtcgttcggc
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttccecectg
ctgtccgect
ctcagttcgg
cccgaccgct
ttatcgccac
gctacagagt
atctgcgcetce
aaacaaacca

aaaaaaggat

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3500



