SEQUENCE LISTING

<110> VAXIMM GmbH
<120>

<130> 112582P855PC
<150> EP16001550.9
<151> 2016-07-13
<160> 15

<170> BiSSAP 1.3.6
<210> 1

<211> 3500

<212> DNA

<213>

<220>

Artificial Sequence

<223> expression plasmid

<400> 1
tgggcttttg

atacgcgttg
ttcatagccc
gaccgcccaa
caatagggac
cagtacatca
ggcccgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat

taactagaga

ctggecctttt
acattgatta
atatatggag
cgacccccgc
tttccattga
agtgtatcat
gcattatgcc
agtcatcgct
gtttgactca
gcaccaaaat

gggcggtagg

acccactgct

gctcacatgt
ttgactagtt
ttccgecgtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt

tactggctta

eolf-seql

tcttgactct
attaatagta
cataacttac
caataatgac
tggactattt
cgccccctat
ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg

gggaggtcta

tcgaaattaa

tcgcgatgta
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga

tacgactcac
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cgggccagat

gggtcattag
ccgectgget
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga
tccgccccat
gctctctggc

tatagggaga

PROCESS FOR THE PRODUCTION OF A DNA VACCINE FOR CANCER IMMUNOTHERAPY

60

120

180

240

300

360

420

480

540

600

660

720



cccaagctgg
gtgccttcta
gaaggtgcca
agtaggtgtc
gaagacaata
tatggacagc
cctgcaaagt
gctctgatca
caggttctcc
tcggetgctc

tcaagaccga

ggctggccac
gggactggct
ctgccgagaa
ctacctgccc
aagccggtct
aactgttcgc
gcgatgectg
gtggceggct
ctgaagagct
ccgattcgca
cttacaattt
tacaggtggc

acattcaaat

ctagcctcga
gttgccagcc
ctcccactgt
attctattct
gcaggcatgc
aagcgaaccg
aaactggatg
agagacagga
ggccgettgg
tgatgccgcc
cctgtccggt
gacgggegtt
gctattgggc
agtatccatc
attcgaccac
tgtcgatcag
caggctcaag
cttgccgaat
gggtgtggcg
tggcggcgaa
gcgcatcgcec
cctgatgcegg
acttttcggg

atgtatccgc

gtctagaggg

atctgttgtt

cctttcctaa

ggggegtegs
tggggatgcg
gaattgccag
gctttctcgc
tgaggatcgt
gtggagaggc
gtgttccggc
gccctgaatg
ccttgecgcag
gaagtgccgg
atggctgatg
caagcgaaac
gatgatctgg
gcgagcatgc
atcatggtgg
gaccgctatc
tgggctgacc
ttctatcgcc
tattttctcc
gaaatgtgcg

tcatgagaca

eolf-seql

cccgtttaaa
tgcccctcecc
taaaatgagg

gtggggcagg

gtgggctcta
ctggggcgcc
cgccaaggat
ttcgcatgat
tattcggcta
tgtcagcgca
aactgcaaga
ctgtgctcga
ggcaggatct
caatgcggcg
atcgcatcga
acgaagagca
ccgacggcga
aaaatggccg
aggacatagc
gcttcctegt
ttcttgacga
ttacgcatct
cggaacccct

ataaccctga

cccgctgatc
ccgtgecttc
aaattgcatc
acagcaaggg
tggcttctac
ctctggtaag
ctgatggcgc
tgaacaagat

tgactgggca

ggggeegeeceg
cgaggcageg
cgttgtcact
cctgtcatct
gctgcatacg
gcgagcacgt
tcaggggctc
ggatctcgtc
cttttctgga
gttggctacc
gctttacggt
gttcttctga
gtgcggtatt
atttgtttat

taaatgcttc
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agcctcgact
cttgaccctg

gcattgtctg

ggaggattgg
tgggeggttt
gttgggaagc
aggggatcaa
ggattgcacg
caacagacaa
gttctttttg
cggctatcgt
gaagcgggaa
caccttgctc
cttgatccgg
actcggatgg
gcgccagecg
gtgacccatg
ttcatcgact
cgtgatattg
atcgccgctc
attattaacg
tcacaccgca
ttttctaaat

aataatagca

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



cgtgctaaaa
catgaccaaa
accaaacagg
cttctggaga
cacgaccacg
aacctctgac
agcagacaag
acccagtcac
ttgtactgag
accgcatcag
tgcggcgagc
ataacgcagg
ccgegttgcet
gctcaagtca
gaagctccct
ttctcccttc
tgtaggtcgt
gcgccttatc
tggcagcagc
tcttgaagtg
tgctgaagcc
ccgctggtag

ctcaagaaga

cttcattttt
atcccttaac
aaaaaaccgc
aactcaacga
ctgatgagct
acatgcagct
cccgtcaggg
gtagcgatag
agtgcaccat
gcgctcttcc
ggtatcagct
aaagaacatg
ggecgtttttc
gaggtggcga
cgtgcgctct
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt

tcctttgatc

aatttaaaag
gtgagttttc
ccttaacatg
gctggacgeg
ttaccgcagc
cccggagacg
cgcgtcagceg
cggagtgtat
atgcggtgtg
gcttcctcgc
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttccga
gecgctttctc
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca

ggaaaaagag

tttgtttgca

eolf-seql

gatctaggtg
gttccactga
gcccgcttta
gatgaacagg
tgcctcgegce
gtcacagctt
ggtgttggeg
actggcttaa
aaataccgca
tcactgactc
cggtaatacg
gccagcaaaa
gcccccctga
gactataaag
ccctgecgcet
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaaggac
ttggtagctc

agcagcagat

aagatccttt
gcgtcagacc
tcagaagcca
cagacatctg
gtttcggtga
gtctgtaagc
ggtgtcgges
ctatgcggca
cagatgcgta
gctgegectceg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
ccccgttcag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggc

tacgcgcaga
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ttgataatct
cccatcagtg
gacattaacg
tgaatcgctt
tgacggtgaa
ggatgccggg
cgcagccatg
tcagagcaga
aggagaaaat
gtcgttcggc
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttccccctg
ctgtccgect
ctcagttcgg
cccgaccgct
ttatcgccac
gctacagagt
atctgcgctc
aaacaaacca

aaaaaaggat

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3500



<210> 2
<211> 1356
<212> PRT
<213> Homo sapiens

<400> 2

Met
1
Thr
Arg
Leu
Asn
65
Asp
Asp
Val
Val
Thr
145
Leu
Ile
Ser
Tyr
Asp
225
Lys
Asp
Val
Leu
Tyr

305
Phe

Gln
Arg
Leu
Gln
50

Asn
Gly
Thr
Ile
Ser
130
Val
Cys
Ser
Tyr
Gln
210
Val
Leu
Phe
Asn
Ser
290
Thr

Val

Ser
Ala
Ser
35

Ile
Gln
Leu
Gly
Tyr
115
Asp
Val
Ala
Trp
Ala
195
Ser
Val
Val
Asn
Arg
275
Thr
Cys

Arg

Lys
Ala
20

Ile
Thr
Ser
Phe
Ala
100
Val
Gln
Ile
Arg
Asp
180
Gly
Ile
Leu
Leu
Trp
260
Asp
Leu

Ala

Val

Val
Ser
Gln
Cys
Gly
Cys
85

Tyr
Tyr
His
Pro
Tyr
165
Ser
Met
Met
Ser
Asn
245
Glu
Leu
Thr
Ala

His

Leu
Val
Lys
Arg
Ser
70

Lys
Lys
Val
Gly
Cys

150
Pro

Val
Tyr
Pro
230
Cys
Tyr
Lys
Ile
Ser

310
Glu

Leu
Gly
Asp
Gly
55

Glu
Thr
Cys
Gln
Val
135
Leu
Glu
Lys
Phe
Ile
215
Ser
Thr
Pro
Thr
Asp
295

Ser

Lys

Ala
Leu
Ile
40

Gln
Gln
Leu
Phe
Asp
120
Val
Gly
Lys
Gly
Cys
200
Val
His
Ala
Ser
Gln
280
Gly
Gly

Pro

Val
Pro
25

Leu
Arg
Arg
Thr
Tyr
105
Tyr
Tyr
Ser
Arg
Phe
185
Glu
Val
Gly
Arg
Ser
265
Ser
Val

Leu

Phe

eolf-seql

Ala
10

Ser
Thr
Asp
Val
Ile
90

Arg
Arg
Ile
Ile
Phe
170
Thr
Ala
Val
Ile
Thr
250
Lys
Gly
Thr
Met

Val

Leu
Val
Ile
Leu
Glu
75

Pro
Glu
Ser
Thr
Ser
155
Val
Ile
Lys
Val
Glu
235
Glu
His
Ser
Arg
Thr

315
Ala

Trp
Ser
Lys
Asp
60

Val
Lys
Thr
Pro
Glu
140
Asn
Pro
Pro
Ile
Gly
220
Leu
Leu
Gln
Glu
Ser
300
Lys

Phe
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Leu
Leu
Ala
45

Trp
Thr
Val
Asp
Phe
125
Asn
Leu
Asp
Ser
Asn
205
Tyr
Ser
Asn
His
Met
285
Asp
Lys

Gly

Cys
Asp
30

Asn
Leu
Glu
Ile
Leu
110
Ile
Lys
Asn
Gly
Tyr
190
Asp
Arg
Val
Val
Lys
270
Lys
Gln

Asn

Ser

Val
15

Leu
Thr
Trp
Cys
Gly
95

Ala
Ala
Asn
Val
Asn
175
Met
Glu
Ile
Gly
Gly
255
Lys
Lys
Gly

Ser

Gly

Glu
Pro
Thr
Pro
Ser
80

Asn
Ser
Ser
Lys
Ser
160
Arg
Ile
Ser
Tyr
Glu
240
Ile
Leu
Phe
Leu
Thr

320
Met



Glu
Lys
Ile
Ile
385
Thr
Val
Asp
Ala
Glu
465
Pro
Ile
Thr
Lys
Phe
545
Pro
Thr
Ile
Leu
Leu
625
Val
Arg
Leu

Thr

Glu

Ser
Tyr
Pro
370
Met
Asn
Tyr
Ser
Ile
450
Cys
Cys
Glu
Val
Cys
530
His
Thr
Phe
His
Trp
610
Ile
Cys
Gln
Glu
Ala

690
Thr

Leu
Leu
355
Leu
Glu
Pro
Val
Tyr
435
Pro
Ala
Glu
Val
Ser
515
Glu
Val
Glu
Glu
Val
595
Lys
Met
Leu
Leu
Asn
675

Ser

Leu

Val
340
Gly
Glu
Val
Ile
Pro
420
Gln
Pro
Asn
Glu
Asn
500
Thr
Ala
Thr
Gln
Asn
580
Gly
Leu
Glu
Ala
Thr
660
Gln
Gly

Val

325
Glu

Tyr
Ser
Ser
Ser
405
Pro
Tyr
Pro
Glu
Trp
485
Lys
Leu
Val
Arg
Glu
565
Leu
Glu
Asn
Leu
Gln
645
Val
Thr

Asn

Glu

Ala
Pro
Asn
Glu
390
Lys
Gln
Gly
His
Pro
470
Arg
Asn
Val
Asn
Gly
550
Ser
Thr
Leu
Ala
Lys
630
Asp
Leu
Thr

Pro

Asp

Thr
Pro
His
375
Arg
Glu
Ile
Thr
His
455
Ser
Ser
Gln
Ile
Lys
535
Pro
Val
Trp
Pro
Thr
615
Asn
Arg
Glu
Ser
Pro

695
Ser

Val
Pro
360
Thr
Asp
Lys
Gly
Thr
440
Ile
Gln
Val
Phe
Gln
520
Val
Glu
Ser
Tyr
Thr
600
Met
Ala
Lys
Arg
Ile
680

Pro

Gly

Gly
345
Glu
Ile
Thr
Gln
Glu
425
Gln
His
Ala
Glu
Ala
505
Ala
Gly
Ile
Leu
Lys
585
Pro
Phe
Ser
Thr
Val
665
Gly
Gln

Ile

eolf-seql

330
Glu

Ile
Lys
Gly
Ser
410
Lys
Thr
Trp
Val
Asp
490
Leu
Ala
Arg
Thr
Trp
570
Leu
Val
Ser
Leu
Lys
650
Ala
Glu
Ile

Val

Arg Val
Lys Trp

Ala Gly
380

Asn Tyr

395

His Vval

Ser Leu
Leu Thr

Tyr Trp
460

Ser Val

475

Phe Gln

Ile Glu
Asn Val

Gly Glu
540

Leu Gln

555

Cys Thr

Gly Pro
Cys Lys
Asn Ser
620
Gln Asp
635
Lys Arg
Pro Thr
Ser Ile
Met Trp

700
Leu Lys
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Arg
Tyr
365
His
Thr
Val
Ile
Cys
445
Gln
Thr
Gly
Gly
Ser
525
Arg
Pro
Ala
Gln
Asn
605
Thr
Gln
His
Ile
Glu
685
Phe

Asp

Ile
350
Lys
Val
Val
Ser
Ser
430
Thr
Leu
Asn
Gly
Lys
510
Ala
Val
Asp
Asp
Pro
590
Leu
Asn
Gly
Cys
Thr
670
Val
Lys

Gly

335
Pro

Asn
Leu
Ile
Leu
415
Pro
Val
Glu
Pro
Asn
495
Asn
Leu
Ile
Met
Arg
575
Leu
Asp
Asp
Asp
Val
655
Gly
Ser

Asp

Asn

Ala
Gly
Thr
Leu
400
Val
Val
Tyr
Glu
Tyr
480
Lys
Lys
Tyr
Ser
Gln
560
Ser
Pro
Thr
Ile
Tyr
640
Val
Asn
Cys

Asn

Arg



705
Asn

Cys
Ile
Val
Ile
785
Tyr
Cys
Arg
Ile
Val
865
Ala
Asn
Met
Arg
Phe
945
Arg
Phe
Glu
Ser
Ile
1025
Val

Pro

Ala

Leu Thr
Gln Ala

Ile Glu
755

Gly Thr

770

Leu Arg

Leu Ser
Glu Arg

Leu Lys
835

Glu Ala

850

Ala Val

Leu Met
Val val

Val Ile
915
Ser Lys
930
Arg Gln

Arg Leu
Val Glu
Asp Leu
995
Phe Gln
1010
His Arg
Val Lys
Asp Tyr

Pro Glu

1075
Trp Ser Phe Gly Val Leu Leu Trp Glu Ile Phe Ser

Ile
Cys
740
Gly
Ala
Thr
Ile
Leu

820
Leu

Lys
Ser
Asn
900
Val
Arg
Gly
Asp
Glu
980
Tyr
Val
Asp
Ile

Val

1060
Thr Ile Phe Asp Arg Val Tyr Thr Ile

Arg
725
Ser
Ala
Val
Val
Val
805
Pro
Gly
Ala
Met
Glu
885
Leu
Glu
Asn
Lys
Ser
965
Lys
Lys
Ala

Leu

710
Arg

Val
Gln
Ile
Lys
790
Met
Tyr
Lys
Phe
Leu
870
Leu
Leu
Phe
Glu
Asp
950
Ile
Ser
Asp
Lys

Ala

1030

Val Arg Lys

Leu Gly Cys
745
Glu Lys Thr
760
Ala Met Phe
775
Arg Ala Asn

Asp Pro Asp

Asp Ala Ser
825
Pro Leu Gly
840
Gly Ile Asp
855
Lys Glu Gly

Lys Ile Leu

Gly Ala Cys
905
Cys Lys Phe
920
Phe Val Pro
935
Tyr Val Gly

Thr Ser Ser

Leu Ser Asp
985
Phe Leu Thr
1000
Gly Met Glu
1015
Ala Arg Asn

Cys Asp Phe Gly Leu

1045

Arg Lys Gly Asp Ala

1065

1080

eolf-seql

Glu
730
Ala
Asn
Phe
Gly
Glu
810
Lys
Arg
Lys
Ala
Ile
890
Thr
Gly
Tyr
Ala
Gln
970
Val
Leu
Phe
Ile

Ala

1050

715
Asp

Lys
Leu
Trp
Gly
795
Leu
Trp
Gly
Thr
Thr
875
His
Lys
Asn
Lys
Ile
955
Ser
Glu
Glu

Leu

Leu

1035

Arg

Glu Gly Leu

Val Glu Ala
750
Glu Ile Ile
765
Leu Leu Leu
780
Glu Leu Lys

Pro Leu Asp

Glu Phe Pro
830
Ala Phe Gly
845
Ala Thr Cys
860
His Ser Glu

Ile Gly His

Pro Gly Gly
910
Leu Ser Thr
925
Thr Lys Gly
940
Pro Val Asp

Ser Ala Ser

Glu Glu Glu
990
His Leu Ile
1005
Ala Ser Arg
1020
Leu Ser Glu

Asp Ile Tyr

Arg Leu Pro Leu Lys

1070

1085

Page 6

Tyr
735
Phe
Ile
Val
Thr
Glu
815
Arg
Gln
Arg
His
His
895
Pro
Tyr
Ala
Leu
Ser
975
Ala
Cys
Lys
Lys
Lys

1055
Trp

720
Thr

Phe
Leu
Ile
Gly
800
His
Asp
Val
Thr
Arg
880
Leu
Leu
Leu
Arg
Lys
960
Gly
Pro
Tyr
Cys
Asn
1040
Asp

Met

Gln Ser Asp Val

Leu Gly Ala Ser



1090
Pro Tyr
1105
Glu Gly

Gln Thr

Phe Ser

Gln Gln

1170
Ser Met
1185
Cys Met

Thr Ala

Pro Val

Val Lys

1250
Ala Ser
1265
Ser Phe

Glu Gly

Asp Thr

Ile
1330

Leu

Pro
1345

<210> 3

<211> 37
<212> PR
<213> Ho

<400> 3

Met Gly Ser Asp Val Arg Asp Leu Asn

1

Ser Leu Gly Gly Gly Gly Gly Cys Ala
Gln Trp Ala Pro Val Leu Asp Phe Ala

Gly Ser Leu Gly Gly Pro Ala Pro Pro

1095
Pro Gly Val Lys Ile
1110
Thr Arg Met Arg
1125
Met Leu Asp Cys
1140
Glu Leu Val Glu
1155
Asp Gly Lys Asp

Ala
Trp
His

Tyr
1175
Glu Glu Asp Ser Gly
1190
Glu Glu Glu Glu
1205
Gly Ile Ser Gln
1220
Ser Val
1235

Val Ile

Val
Tyr

Lys Thr Phe

Pro Asp Asp
1255
Glu Glu Leu Lys Thr

1270
Met Val Pro
1285

Gln Thr Ser

Gly Gly

Ser Asn
1300
Asp Thr Thr Val Tyr
1315
Glu Ile Gly Val Gln
1335

Asp Ser Gly Thr Thr Leu Ser Ser Pro

1350

1
T
mo sapiens

5
20

35

eolf-seql
1100
Asp Glu Glu Phe Cys
1115
Pro Asp Tyr Thr Thr
1130
His Gly Glu Pro Ser
1145
Leu Gly Asn Leu Leu
1160
Ile Val Leu Pro Ile
1180
Leu Ser Leu Pro Thr
1195
Cys Asp Pro Lys Phe
1210
Leu Gln Asn
1225
Glu Asp
1240
Asn Gln

Ser Lys

Ile Pro Leu

Thr Asp Ser
1260

Arg Thr

1275

Arg Glu

Leu Glu Asp
Ser
1290
Gln

Ser Lys

Gly Tyr
1305

Ser Ser Glu

1320

Thr Gly Ser

Ser Gly
Glu Ala

Thr Ala
1340

Pro Val

1355

Ala
10
Leu

Leu Leu

Pro Val
25

Pro Pro Gly
40

Pro Ala Pro

Page 7

Arg Arg Leu Lys
1120

Pro Glu Met Tyr

1135
Gln Arg Pro Thr
1150

Gln Ala Asn Ala

1165

Ser Glu Thr Leu

Ser Pro Val Ser
1200
His Tyr Asp Asn
1215
Arg Lys Ser
1230
Glu Glu Pro
1245
Gly Met Val

Arg
Glu
Leu
Pro

1280
Ser

Lys Leu Ser

Ser Val Ala
1295
Tyr His Ser Asp
1310
Glu Leu Leu Lys
1325
Gln Ile Leu Gln

Ala Val Pro
15

Gly Ala Ala

30

Ser Ala Tyr

Pro

Ser

Ala
45

Pro Pro Pro Pro



Pro
65

Ala
Ser
Gly
Pro
Arg
145
Gly
Lys
Tyr
Cys
Asn
225
Met
Ser
Ser
His
Gly
305
Arg
Leu

Tyr

Gln

50
Pro

Glu
Gly
Pro
Asn
130
Asn
His
His
Ser
Thr
210
Leu
Asn
Val
Asp
Thr
290
Val
Pro
Ser

Gln

Leu
370

<210> 4
<211> 630
<212> PRT
<213> Homo sapiens

Pro
Pro
Gln
Pro
115
Ala
Gln
Thr
Glu
Val
195
Gly
Tyr
Leu
Lys
Asn
275
His
Ala
Phe
His
Cys

355
Lys

Pro
His
Phe
100
Pro
Pro
Gly
Pro
Asp
180
Pro
Ser
Gln
Gly
Trp

260
His

Pro
Met
Leu

340
Asp

His
Glu
85

Thr
Pro
Tyr
Tyr
Ser
165
Pro
Pro
Gln
Met
Ala
245
Thr
Thr
Val
Thr
Cys
325
Gln

Phe

Ser
70
Glu

Ser
Leu
Ser
150
His
Met
Pro
Ala
Thr
230
Thr
Glu
Thr
Phe
Leu
310
Ala
Met

Lys

55
Phe

Gln
Thr
Gln
Pro
135
Thr
His
Gly
Val
Leu
215
Ser
Leu
Gly
Pro
Arg
295
Val
Tyr
His

Asp

Ile
Cys
Ala
Ala
120
Ser
Val
Ala
Gln
Tyr
200
Leu
Gln
Lys
Gln
Ile
280
Gly
Arg
Pro

Ser

Cys
360

Lys
Leu
Gly
105
Ser
Cys
Thr
Ala
Gln
185
Gly
Leu
Leu
Gly
Ser
265
Leu
Ile
Ser
Gly
Arg

345
Glu

eolf-seql

Gln
Ser
90

Ala
Ser
Leu
Phe
Gln
170
Gly
Cys
Arg
Glu
Val
250
Asn
Cys
Gln
Ala
Cys
330
Lys

Arg

Glu
75

Ala
Cys
Gly
Glu
Asp
155
Phe
Ser
His
Thr
Cys
235
Ala
His
Gly
Asp
Ser
315
Asn
His

Arg

60
Pro

Phe
Arg
Gln
Ser
140
Gly
Pro
Leu
Thr
Pro
220
Met
Ala
Ser
Ala
Val
300
Glu
Lys
Thr

Phe

Page 8

Ser

Thr

Ala
125
Gln
Thr
Asn
Gly
Pro
205
Tyr
Thr
Gly
Thr
Gln
285
Arg
Thr
Arg
Gly

Ser
365

Trp
Val
Gly
110
Arg
Pro
Pro
His
Glu
190
Thr
Ser
Trp
Ser
Gly
270
Tyr
Arg
Ser
Tyr
Glu

350
Arg

Gly
His
95

Pro
Met
Ala
Ser
Ser
175
Gln
Asp
Ser
Asn
Ser
255
Tyr
Arg
Val
Glu
Phe
335
Lys

Ser

Gly
80

Phe
Phe
Phe
Ile
Tyr
160
Phe
Gln
Ser
Asp
Gln
240
Ser
Glu
Ile
Pro
Lys
320
Lys

Pro

Asp



<400> 4

Met
1
Ala
Pro
Asp
Gln
65
Arg
Ser
Glu
Asp
Thr
145
Arg
Leu
Pro
Val
Ala
225
Ser
Gln
Gln
Leu
Gly
305
Trp
Asp
Lys

Ile

Ala
Leu
Ser
Gly
50

Leu
Val
Thr
Asp
Ala
130
Lys
Leu
Ser
Gly
Ser
210
Ala
Val
Pro
Arg
Arg
290
Lys
Glu
Arg
His

Gln

Leu
Gly
Arg
35

Val
Leu
Arg
Glu
Leu
115
Phe
Ala
Leu
Glu
Arg
195
Cys
Leu
Ser
Ile
Ser
275
Pro
Lys
Leu
Val
Lys

355
His

Pro
Ser
20

Thr
Leu
Gly
Glu
Gln
100
Asp
Ser
Asn
Pro
Ala
180
Phe
Pro
Gln
Thr
Ile
260
Ser
Arg
Ala
Glu
Asn
340

Leu

Leu

Thr
Leu
Leu
Ala
Phe
Leu
85

Leu
Ala
Gly
Val
Ala
165
Asp
Val
Gly
Gly
Met
245
Arg
Arg
Phe
Arg
Ala
325
Ala
Asp

Gly

Ala
Leu
Ala
Asn
Pro
70

Ala
Arg
Leu
Pro
Asp
150
Ala
Val
Ala
Pro
Gly
230
Asp
Ser
Asp
Arg
Glu
310
Cys
Ile
Glu

Tyr

Arg
Phe
Gly
Pro
55

Cys
Val
Cys
Pro
Gln
135
Leu
Leu
Arg
Glu
Leu
215
Gly
Ala
Ile
Pro
Arg
295
Ile
Val
Pro

Leu

Leu

Pro
Leu
Glu
40

Pro
Ala
Ala
Leu
Leu
120
Ala
Leu
Ala
Ala
Ser
200
Asp
Pro
Leu
Pro
Ser
280
Glu
Asp
Asp
Phe
Tyr

360
Phe

Leu
Leu
25

Thr
Asn
Glu
Leu
Ala

105
Asp

Pro
Cys
Leu
185
Ala
Gln
Pro
Arg
Gln
265
Trp
Val
Glu
Ala
Thr
345

Pro

Leu

eolf-seql

Leu
10

Phe
Gly
Ile
Val
Ala
90

His
Leu
Thr
Arg
Trp
170
Gly
Glu

Asp

Gly
250
Gly
Arg
Glu
Ser
Ala
330
Tyr
Gln

Lys

Gly
Ser
Gln
Ser
Ser
75

Gln
Arg
Leu
Arg
Gly
155
Gly
Gly
Val
Gln
Gly
235
Leu
Ile
Gln
Lys
Leu
315
Leu
Glu
Gly

Met

Ser
Leu
Glu
Ser
60

Gly
Lys
Leu
Leu
Phe
140
Ala
Val
Leu
Leu
Gln
220
Pro
Leu
Val
Pro
Thr
300
Ile
Leu
Gln
Tyr

Ser

Page 9

Cys
Gly
Ala
45

Leu
Leu
Asn
Ser
Phe
125
Phe
Pro
Arg
Ala
Leu
205
Glu
Pro
Pro
Ala
Glu
285
Ala
Phe
Ala
Leu
Pro

365
Pro

Gly
Trp
30

Ala
Ser
Ser
Val
Glu
110
Leu
Ser
Glu
Gly
Cys
190
Pro
Ala
Ser
Val
Ala
270
Arg
Cys
Tyr
Thr
Asp
350
Glu

Glu

Thr
15

Val
Pro
Pro
Thr
Lys
95

Pro
Asn
Arg
Arg
Ser
175
Asp
Arg
Ala
Thr
Leu
255
Trp
Thr
Pro
Lys
Gln
335
Val

Ser

Asp

Pro
Gln
Leu
Arg
Glu
80

Leu
Pro
Pro
Ile
Gln
160
Leu
Leu
Leu
Arg
Trp
240
Gly
Arg
Ile
Ser
Lys
320
Met
Leu

Val

Ile



Arg
385
Val
Pro
Leu
Leu
Ile
465
Leu
Gly
Thr
Ala
Ala
545
Glu
Asp
Gly

Pro

Leu
625

370
Lys

Asn
Gln
Asp
Cys
450
Trp
Asp
Ser
Glu
Thr
530
Glu
Glu
Asp
Tyr
Cys

610
Ala

<210> 5
<211> 702
<212> PRT
<213> Homo sapiens

<400> 5

Met
1

Arg
Thr

Lys

Glu

Leu

Ala

Glu

Trp
Lys
Val
Lys
435
Ser
Ala
Val
Glu
Asp
515
Phe
Val
Arg
Leu
Leu
595

Leu

Ser

Ser
Leu
Lys

35
Val

Asn
Gly
Ala
420
Asp
Leu
Val
Leu
Tyr
500
Leu
Met
Gln
His
Asp
580
Val

Leu

Thr

Pro
Leu
20

Leu

Leu

Val
His
405
Thr
Thr
Ser
Arg
Tyr
485
Phe
Lys
Lys
Lys
Arg
565
Thr
Leu

Gly

Leu

Ser
Thr
Thr

Leu

Thr
390
Glu
Leu
Leu
Pro
Pro
470
Pro
Val
Ala
Leu
Leu
550
Pro
Leu
Asp

Pro

Ala
630

Ala
Ala
Ile

Leu

375
Ser

Met
Ile
Asp
Glu
455
Gln
Lys
Lys
Leu
Arg
535
Leu
Val
Gly

Leu

Gly
615

Pro
Ser
Glu

Val

Leu
Ser
Asp
Thr
440
Glu
Asp
Ala
Ile
Ser
520
Thr
Gly
Arg
Leu
Ser

600
Pro

Pro
Leu
Ser

40
His

Glu
Pro
Arg
425
Leu
Leu
Leu
Arg
Gln
505
Gln
Asp
Pro
Asp
Gly
585
Met

Val

His
Leu
25

Thr

Asn

eolf-seql

Thr Leu
395

Gln Ala

410

Phe Val

Thr Ala
Ser Ser
Asp Thr
475
Leu Ala
490
Ser Phe
Gln Asn
Ala Vval
His Val
555
Trp Ile
570
Leu Gln
Gln Glu

Leu Thr

Arg Trp
10

380
Lys

Pro
Lys
Phe
Val
460
Cys
Phe
Leu
Val
Leu
540
Glu
Leu
Gly

Ala

Val
620

Cys

Ala
Arg
Gly
Tyr
445
Pro
Asp
Gln
Gly
Ser
525
Pro
Gly
Arg
Gly
Leu

605
Leu

Ile

Thr Phe Trp Asn

Pro Phe

Leu Pro

Asn

Gln

Page 10

Val
45
His

Leu
Arg
Arg
430
Pro
Pro
Pro
Asn
Gly
510
Met
Leu
Leu
Gln
Ile
590

Ser

Ala

Pro
Pro
30

Ala

Leu

Leu
Pro
415
Gly
Gly
Ser
Arg
Met
495
Ala
Asp
Thr
Lys
Arg
575
Pro

Gly

Leu

Trp
15

Pro
Glu

Phe

Glu
400
Leu
Gln
Tyr
Ser
Gln
480
Asn
Pro
Leu
Val
Ala
560
Gln
Asn

Thr

Leu

Gln
Thr
Gly

Gly



Tyr
65

Gly
Gly
Ile
Leu
Pro
145
Asp
Leu
Leu
Asp
Arg
225
Thr
Leu
Val
Ile
Asp
305
Glu
Asp
Thr
Leu
Arg
385
Val
Asp

Leu

50
Ser

Tyr
Arg
Gln
Val
130
Lys
Ala
Trp
Ser
Thr
210
Ser
Ile
Ser
Asn
Thr
290
Thr
Pro
Glu
Tyr
Gln
370
Asn
Asp

Pro

Ser

Trp
Val
Glu
Asn
115
Asn
Pro
Val
Trp
Asn
195
Ala
Asp
Ser
Cys
Gly
275
Val
Gly
Pro
Asp
Leu
355
Leu
Asp
His
Thr

Leu

Tyr
Ile
Ile
100
Asp
Glu
Ser
Ala
Val
180
Gly
Ser
Ser
Pro
His
260
Thr
Asn
Leu
Lys
Ala
340
Trp
Ser
Val
Ser
Ile

420
Ser

Lys
Gly
85

Ile
Thr
Glu
Ile
Phe
165
Asn
Asn
Tyr
Val
Leu
245
Ala
Phe
Asn
Asn
Pro
325
Val
Trp
Asn
Gly
Asp
405

Ser

Cys

Gly
70
Thr

Gly
Ala
Ser
150
Thr
Asn
Arg
Lys
Ile
230
Asn
Ala
Gln
Ser
Arg
310
Phe
Ala
Val
Asp
Pro
390
Pro

Pro

His

55
Glu

Gln
Pro
Phe
Thr
135
Ser
Cys
Gln
Thr
Cys
215
Leu
Thr
Ser
Gln
Gly
295
Thr
Ile
Leu
Asn
Asn
375
Tyr
Val

Ser

Ala

Arg
Gln
Asn
Tyr
120
Gly
Asn
Glu
Ser
Leu
200
Glu
Asn
Ser
Asn
Ser
280
Ser
Thr
Thr
Thr
Asn
360
Arg
Glu
Ile
Tyr

Ala

Val
Ala
Ala
105
Thr
Gln
Asn
Pro
Leu
185
Thr
Thr
Val
Tyr
Pro

265
Thr

Val
Ser
Cys
345
Gln
Thr
Cys
Leu
Thr

425
Ser

eolf-seql

Asp
Thr
90

Ser
Leu
Phe
Ser
Glu
170
Pro
Leu
Gln
Leu
Arg
250
Pro
Gln
Thr
Thr
Asn
330
Glu
Ser
Leu
Gly
Asn
410
Tyr

Asn

60
Gly Asn
75
Pro Gly

Leu Leu
His Val

Arg Val
140

Lys Pro

155

Thr Gln

Val Ser
Phe Asn

Asn Pro
220

Tyr Gly

235

Ser Gly

Ala Gln
Glu Leu

Cys Gln
300

Thr Ile

315

Asn Ser

Pro Glu
Leu Pro
Thr Leu
380
Ile Gln
395
Val Leu
Tyr Arg

Pro Pro

Page 11

Arg
Pro
Ile
Ile
125
Tyr
Val
Asp
Pro
Val
205
Val
Pro
Glu
Tyr
Phe
285
Ala
Thr
Asn
Ile
Val
365
Leu
Asn
Tyr

Pro

Ala

Gln
Ala
Gln
110
Lys
Pro
Glu
Ala
Arg
190
Thr
Ser
Asp
Asn
Ser
270
Ile
His
Val
Pro
Gln
350
Ser
Ser
Lys
Gly
Gly

430
Gln

Ile
Tyr
95

Asn
Ser
Glu
Asp
Thr
175
Leu
Arg
Ala
Ala
Leu
255
Trp
Pro
Asn
Tyr
Val
335
Asn
Pro
Val
Leu
Pro
415
Val

Tyr

Ile
80

Ser
Ile
Asp
Leu
Lys
160
Tyr
Gln
Asn
Arg
Pro
240
Asn
Phe
Asn
Ser
Ala
320
Glu
Thr
Arg
Thr
Ser
400
Asp

Asn

Ser



435
Trp Leu Ile Asp Gly Asn
450
Ser Asn Ile Thr Glu Lys
465 470
Asn Ser Ala Ser Gly His
485
Ser Ala Glu Leu Pro Lys
500
Val Glu Asp Lys Asp Ala
515
Asn Thr Thr Tyr Leu Trp
530
Pro Arg Leu Gln Leu Ser
545 550
Val Thr Arg Asn Asp Ala
565
Val Ser Ala Asn Arg Ser
580
Pro Asp Thr Pro Ile Ile
595
Ala Asn Leu Asn Leu Ser
610
Tyr Ser Trp Arg Ile Asn
625 630
Phe Ile Ala Lys Ile Thr
645
Val Ser Asn Leu Ala Thr
660
Thr Val Ser Ala Ser Gly
675
Val Gly Ile Met Ile Gly
690

<210> 6

<211> 561

<212> PRT

<213> Cytomegalovirus

<400> 6

Met Glu Ser Arg Gly Arg
1 5

Pro Ile Ser Gly His Val

20
Pro Val Leu Pro His Glu
35
Arg Val Ser Gln Pro Ser

Ile
455
Asn
Ser
Pro
Val
Trp
535
Asn
Arg
Asp
Ser
Cys
615
Gly
Pro
Gly
Thr

Val
695

Arg
Leu
Thr

Leu

440
Gln

Ser
Arg
Ser
Ala
520
Val
Gly
Ala
Pro
Pro
600
His
Ile
Asn
Arg
Ser

680
Leu

Cys
Lys
Arg

40
Ile

Gln
Gly
Thr
Ile
505
Phe
Asn
Asn
Tyr
Val
585
Pro
Ser
Pro
Asn
Asn
665

Pro

Val

Pro
Ala
25

Leu

Leu

eolf-seql

His
Leu
Thr
490
Ser
Thr
Gly
Arg
Val
570
Thr
Asp
Ala
Gln
Asn
650
Asn

Gly

Gly

Glu
10

Val
Leu

Val

Thr Gln
460

Tyr Thr

475

Val Lys

Ser Asn
Cys Glu
Gln Ser
540
Thr Leu
555
Cys Gly
Leu Asp
Ser Ser
Ser Asn
620
Gln His
635
Gly Thr
Ser Ile

Leu Ser

Val Ala
700

Met Ile
Phe Ser
Gln Thr

Ser Gln

Page 12

445
Glu

Cys
Thr
Asn
Pro
525
Leu
Thr
Ile
Val
Tyr
605
Pro
Thr
Tyr
Val
Ala

685
Leu

Ser
Arg
Gly

45
Tyr

Leu
Gln
Ile
Ser
510
Glu
Pro
Leu
Gln
Leu
590
Leu
Ser
Gln
Ala
Lys
670
Gly

Ile

Val
Gly
30

Ile

Thr

Phe
Ala
Thr
495
Lys
Ala
Val
Phe
Asn
575
Tyr
Ser
Pro
Val
Cys
655

Ser

Ala

Leu
15

Asp
His

Pro

Ile
Asn
480
Val
Pro
Gln
Ser
Asn
560
Ser
Gly
Gly
Gln
Leu
640
Phe
Ile

Thr

Gly
Thr
Val

Asp



Ser
65

Tyr
Pro
Val
His
Ala
145
Leu
Glu
Val
Glu
Lys
225
Phe
Thr
Thr
His
Leu
305
Met
Val
Ile
Phe
Trp
385
Thr
Thr

Ala

50
Thr

Phe
Thr
Tyr
His
130
Asp
Thr
Pro
Ala
Asn
210
Val
Met
Arg
Val
Ile
290
Cys
Asn
Glu
Asp
Thr
370
Asp
Ser

Pro

Gly

Pro
Thr
Gly
Ala
115
Tyr
Ala
Val
Asp
Leu
195
Thr
Tyr
His
Asn
Leu
275
Met
Pro
Gly
Leu
Leu
355
Ser
Arg
Gly
Arg

Arg

Cys
Gly
Arg
100
Leu
Pro
Val
Ser
Val
180
Arg
Arg
Leu
Val
Pro
260
Cys
Leu
Lys
Gln
Arg
340
Leu
Gln
His
Ser
Val

420
Lys

His
Ser
85

Ser
Pro
Ser
Ile
Gly
165
Tyr
His
Ala
Glu
Thr
245
Gln
Pro
Asp
Ser
Gln
325
Gln
Leu
Tyr
Asp
Asp
405
Thr

Arg

Arg
70

Glu
Ile
Leu
Ala
His
150
Leu
Tyr
Val
Thr
Ser
230
Leu
Pro
Lys
Val
Ile
310
Ile
Tyr
Gln
Arg
Glu
390
Ser

Gly

Lys

55
Gly

Val
Cys
Lys
Ala
135
Ala
Ala
Thr
Val
Lys
215
Phe
Gly
Phe
Asn
Ala
295
Pro
Phe
Asp
Arg
Ile
375
Gly
Asp
Gly

Ser

Asp
Glu
Pro
Met
120
Glu
Ser
Trp
Ser
Cys
200
Met
Cys
Ser
Met
Met
280
Phe
Gly
Leu
Pro
Gly
360
Gln
Ala
Glu
Gly

Ala

Asn
Asn
Ser
105
Leu
Arg
Gly
Thr
Ala
185
Ala
Gln
Glu
Asp
Arg
265
Ile
Thr
Leu
Glu
Val
345
Pro
Gly
Ala
Glu
Ala

425
Ser

eolf-seql

Gln
Val
90

Gln
Asn
Lys
Lys
Arg
170
Phe
His
Val
Asp
Val
250
Pro
Ile
Ser
Ser
Val
330
Ala
Gln
Lys
Gln
Leu
410
Met

Ser

60
Leu Gln
75
Ser Val

Glu Pro
Ile Pro

His Arg
140

Gln Met

155

Gln Gln

Val Phe
Glu Leu

Ile Gly
220

Val Pro

235

Glu Glu

His Glu
Lys Pro
His Glu
300
Ile Ser
315
Gln Ala
Ala Leu
Tyr Ser

Leu Glu
380

Gly Asp

395

Val Thr

Ala Gly

Ala Thr

Page 13

Val
Asn
Met
Ser
125
His
Trp
Asn
Pro
Val
205
Asp
Ser
Asp
Arg
Gly
285
His
Gly
Ile
Phe
Glu
365
Tyr
Asp
Thr
Ala

Ala

Gln
Val
Ser
110
Ile
Leu
Gln
Gln
Thr
190
Cys
Gln
Gly
Leu
Asn
270
Lys
Phe
Asn
Arg
Phe
350
His
Arg
Asp
Glu
Ser

430
Cys

His
His
95

Ile
Asn
Pro
Ala
Trp
175
Lys
Ser
Tyr
Lys
Thr
255
Gly
Ile
Gly
Leu
Glu
335
Phe
Pro
His
Val
Arg
415
Thr

Thr

Thr
80

Asn
Tyr
Val
Val
Arg
160
Lys
Asp
Met
Val
Leu
240
Met
Phe
Ser
Leu
Leu
320
Thr
Asp
Thr
Thr
Trp
400
Lys

Ser

Ala



Gly
Glu
465
Val
Val
Phe
Gly
Asp

545
Gly

Val
450
Glu
Phe
Pro
Phe
Val

530
Ala

<210> 7
<211> 561
<212> PRT
<213> Cytomegalovirus

<400> 7

Met
1
Pro
Pro
Arg
Ser
65
Tyr
Pro
Val
His
Ala
145

Leu

Glu

Glu
Ile
Val
Val
50

Thr
Phe
Thr
Tyr
His
130
Asp
Thr

Pro

435
Met

Asp
Thr
Met
Trp
515

Trp

Leu

Ser
Ser
Leu
35

Ser
Pro
Thr
Gly
Ala
115
Tyr
Ala
Val

Asp

Thr
Thr
Trp
Val
500
Asp
Gln

Pro

Arg
Gly
20

Pro
Gln
Cys
Gly
Arg
100
Leu
Pro
Val

Ser

Val

Arg
Asp
Pro
485
Ala
Ala

Pro

Gly

Gly
His
His
Pro
His
Ser
85

Ser
Pro
Ser
Ile
Gly

165
Tyr

Gly
Glu
470
Pro
Thr
Asn

Ala

Pro
550

Arg
Val
Glu
Ser
Arg
70

Glu
Ile
Leu
Ala
His

150
Leu

Arg
455
Asp
Trp
Val
Asp
Ala

535
Cys

Arg
Leu
Thr
Leu
55

Gly
Val
Cys
Lys
Ala
135
Ala
Ala

Thr

440
Leu

Ser
Gln
Gln
Ile
520
Gln

Ile

Cys
Lys
Arg
40

Ile
Asp
Glu
Pro
Met
120
Glu
Ser

Trp

Ser

Lys
Asp
Ala
Gly
505
Tyr

Pro

Ala

Pro
Ala
25

Leu
Leu
Asn
Asn
Ser
105
Leu
Arg
Gly
Thr

Ala

eolf-seql

Ala
Asn
Gly
490
Gln
Arg
Lys

Ser

Glu
10

Val
Leu
Val
Gln
Val
90

Gln
Asn
Lys
Lys
Arg

170
Phe

Glu Ser
460

Glu Ile

475

Ile Leu

Asn Leu
Ile Phe
Arg Arg

540

Thr Pro
555

Met Ile
Phe Ser
Gln Thr

Ser Gln
60

Leu Gln

75

Ser Val

Glu Pro

Ile Pro

His Arg
140

Gln Met

155

Gln Gln

Val Phe

Page 14

445
Thr

His
Ala
Lys
Ala
525

Arg

Lys

Ser
Arg
Gly
45

Tyr
Val
Asn
Met
Ser
125
His
Trp

Asn

Pro

Val
Asn
Arg
Tyr
510
Glu
His

Lys

Val
Gly
30

Ile
Thr
Gln
Val
Ser
110
Ile
Leu
Gln
Gln

Thr

Ala
Pro
Asn
495
Gln
Leu

Arg

His

Leu
15

Asp
His
Pro
His
His
95

Ile
Asn
Pro
Ala
Trp

175
Lys

Pro
Ala
480
Leu
Glu
Glu
Gln

Arg
560

Gly
Thr
Val
Asp
Thr
80

Asn
Tyr
Val
Val
Arg
160

Lys

Asp



Val
Glu
Lys
225
Phe
Thr
Thr
His
Leu
305
Met
Val
Ile
Phe
Trp
385
Thr
Thr
Ala
Gly
Glu
465
Val
Val
Phe
Gly
Asp

545
Gly

Ala
Asn
210
Val
Met
Arg
Val
Ile
290
Cys
Asn
Glu
Asp
Thr
370
Asp
Ser
Pro
Gly
Val
450
Glu
Phe
Pro
Phe
Val

530
Ala

Leu
195
Thr
Tyr
His
Asn
Leu
275
Met
Pro
Gly
Leu
Leu
355
Ser
Arg
Gly
Arg
Arg
435
Met
Asp
Thr
Met
Trp
515
Trp

Leu

180
Arg

Arg
Leu
Val
Pro
260
Cys
Leu
Lys
Gln
Arg
340
Leu
Gln
His
Ser
Val
420
Asn
Thr
Thr
Trp
Val
500
Asp
Gln

Pro

His
Ala
Glu
Thr
245
Gln
Pro
Asp
Ser
Gln
325
Gln
Leu
Tyr
Asp
Asp
405
Thr
Arg
Arg
Asp
Pro
485
Ala
Ala

Pro

Gly

Val
Thr
Ser
230
Leu
Pro
Lys
Val
Ile
310
Ile
Tyr
Gln
Arg
Glu
390
Ser
Gly
Lys
Gly
Glu
470
Pro
Thr
Asn

Ala

Pro
550

Val
Lys
215
Phe
Gly
Phe
Asn
Ala
295
Pro
Phe
Asp
Arg
Ile
375
Gly
Asp
Gly
Ser
Arg
455
Asp
Trp
Val
Asp
Ala

535
Cys

Cys
200
Met
Cys
Ser
Met
Met
280
Phe
Gly
Leu
Pro
Gly
360
Gln
Ala
Glu
Gly
Ala
440
Leu
Ser
Gln
Gln
Ile
520
Gln

Ile

185
Ala

Gln
Glu
Asp
Arg
265
Ile
Thr
Leu
Glu
Val

345
Pro

Ala
Glu
Ala
425
Ser
Lys
Asp
Ala
Gly
505

Pro

Ala

eolf-seql

His
Val
Asp
Val
250
Pro
Ile
Ser
Ser
Val
330
Ala
Gln
Lys
Gln
Leu
410
Met
Ser
Ala
Asn
Gly
490
Gln
Arg
Lys

Ser

Glu
Ile
Val
235
Glu
His
Lys
His
Ile
315
Gln
Ala
Tyr
Leu
Gly
395
Val
Ala
Ala
Glu
Glu
475
Ile
Asn
Ile
Arg

Thr
555

Leu
Gly
220
Pro
Glu
Glu
Pro
Glu
300
Ser
Ala
Leu
Ser
Glu
380
Asp
Thr
Gly
Thr
Ser
460
Ile
Leu
Leu
Phe
Arg

540
Pro

Page 15

Val
205
Asp
Ser
Asp
Arg
Gly
285
His
Gly
Ile
Phe
Glu
365
Tyr
Asp
Thr
Ala
Ala
445
Thr
His
Ala
Lys
Ala
525
Arg

Lys

190
Cys

Gln
Gly
Leu
Asn
270
Lys
Phe
Asn
Arg
Phe
350
His
Arg
Asp
Glu
Ser
430
Cys
Val
Asn
Arg
Tyr
510
Glu
His

Lys

Ser
Tyr
Lys
Thr
255
Gly
Ile
Gly
Leu
Glu
335
Phe
Pro
His
Val
Arg
415
Thr
Thr
Ala
Pro
Asn
495
Gln
Leu

Arg

His

Met
Val
Leu
240
Met
Phe
Ser
Leu
Leu
320
Thr
Asp
Thr
Thr
Trp
400
Lys
Ser
Ala
Pro
Ala
480
Leu
Glu
Glu
Gln

Arg
560



<210> 8
<211> 536
<212> PRT
<213> Cytomegalovirus

<400> 8

Met
Pro
Pro
Arg
Ser
65

Tyr
Pro
Val
His
Ala
145
Leu
Glu
Val
Glu
Lys
225
Phe
Thr
Thr
His

Leu

Glu
Ile
Val
Val
50

Thr
Phe
Thr
Tyr
His
130
Asp
Thr
Pro
Ala
Asn
210
Val
Met
Arg
Val
Ile

290
Cys

Ser
Ser
Leu
35

Ser
Pro
Thr
Gly
Ala
115
Tyr
Ala
Val
Asp
Leu
195
Thr
Tyr
His
Asn
Leu
275
Met

Pro

Arg
Gly
20

Pro
Gln
Cys
Gly
Arg
100
Leu
Pro
Val
Ser
Val

180
Arg

Leu
Val
Pro
260
Cys

Leu

Lys

Gly Arg
His Val
His Glu
Pro Ser

His Arg
70

Ser Glu

85

Ser Ile

Pro Leu
Ser Ala

Ile His
150

Gly Leu

165

Tyr Tyr

His Val
Ala Thr
Glu Ser
230
Thr Leu
245
Gln Pro
Pro Lys
Asp Val

Ser Ile

Arg
Leu
Thr
Leu
55

Gly
Val
Cys
Lys
Ala
135
Ala
Ala
Thr
Val
Lys
215
Phe
Gly
Phe
Asn
Ala

295
Pro

Cys
Lys
Arg
40

Ile
Asp
Glu
Pro
Met
120
Glu
Ser
Trp
Ser
Cys
200
Met
Cys
Ser
Met
Met

280
Phe

Pro
Ala
25

Leu
Leu
Asn
Asn
Ser
105
Leu
Arg
Gly
Thr
Ala
185
Ala
Gln
Glu
Asp
Arg
265
Ile
Thr

Leu

eolf-seql

Glu
10

Val
Leu
Val
Gln
Val
90

Gln
Asn
Lys
Lys
Arg
170
Phe
His
Val
Asp
Val
250
Pro
Ile

Ser

Ser

Met
Phe
Gln
Ser
Leu
75

Ser
Glu
Ile
His
Gln
155
Gln
Val
Glu
Ile
Val
235
Glu
His
Lys
His

Ile

Ile
Ser
Thr
Gln
60

Gln
Val
Pro
Pro
Arg
140
Met
Gln
Phe
Leu
Gly
220
Pro
Glu
Glu
Pro
Glu

300
Ser

Page 16

Ser
Arg
Gly
45

Tyr
Val
Asn
Met
Ser
125
His
Trp
Asn
Pro
Val
205
Asp
Ser
Asp
Arg
Gly
285
His

Gly

Val
Gly
30

Ile
Thr
Gln
Val
Ser
110
Ile
Leu
Gln
Gln
Thr
190
Cys
Gln
Gly
Leu
Asn
270
Lys
Phe

Asn

Leu
15

Asp
His
Pro
His
His
95

Ile
Asn
Pro
Ala
Trp
175
Lys
Ser
Tyr
Lys
Thr
255
Gly
Ile
Gly

Leu

Gly
Thr
Val
Asp
Thr
80

Asn
Tyr
Val
Val
Arg
160
Lys
Asp
Met
Val
Leu
240
Met
Phe
Ser

Leu

Leu



305
Met Asn Gly

Val Glu Leu

Ile Asp Leu
355
Phe Thr Ser
370
Trp Asp Arg
385
Thr Ser Gly

Thr Pro Arg

Ala Gly Arg
435
Gly Val Met
450
Glu Glu Asp
465
Val Phe Thr

Val Pro Met

Phe Phe Trp

515

Gly val Trp
530
<210> 9

<211> 4071

<212> DNA
<213> Artif

<220>
<223> cDNA

<400> 9
atgcagagca

tctgtgggtt
cttacaatta

tggctttggc

eolf-seql
310 315 320
Gln Gln Ile Phe Leu Glu Val Gln Ala Ile Arg Glu Thr
325 330 335
Arg Gln Tyr Asp Pro Val Ala Ala Leu Phe Phe Phe Asp
340 345 350
Leu Leu Gln Arg Gly Pro Gln Tyr Ser Glu His Pro Thr
360 365
Gln Tyr Arg Ile Gln Gly Lys Leu Glu Tyr Arg His Thr
375 380
His Asp Glu Gly Ala Ala Gln Gly Asp Asp Asp Val Trp
390 395 400
Ser Asp Ser Asp Glu Glu Leu Val Thr Thr Glu Arg Lys
405 410 415
Val Thr Gly Gly Gly Ala Met Ala Gly Ala Ser Thr Ser
420 425 430
Asn Arg Lys Ser Ala Ser Ser Ala Thr Ala Cys Thr Ala
440 445
Thr Arg Gly Arg Leu Lys Ala Glu Ser Thr Val Ala Pro
455 460
Thr Asp Glu Asp Ser Asp Asn Glu Ile His Asn Pro Ala
470 475 480
Trp Pro Pro Trp Gln Ala Gly Ile Leu Ala Arg Asn Leu
485 490 495
Val Ala Thr Val Gln Gly Gln Asn Leu Lys Tyr Gln Glu
500 505 510
Asp Ala Asn Asp Ile Tyr Arg Ile Phe Ala Glu Leu Glu
520 525
Gln Pro Ala Ala Gln
535

icial Sequence

human VEGFR-2

aggtgctgct ggccgtcgec ctgtggetct gecgtggagac ccgggecgec
tgcctagtgt ttctcttgat ctgcccaggec tcagcataca aaaagacata
aggctaatac aactcttcaa attacttgca ggggacagag ggacttggac

ccaataatca gagtggcagt gagcaaaggg tggaggtgac tgagtgcagc

Page 17

60

120

180

240



gatggcctct
tacaagtgct
tacagatctc
aacaaaaaca
ctttgtgcaa
agcaagaagg
gaagcaaaaa
tataggattt
aagcttgtct
gaataccctt
tctgggagty
gaccaaggat
tttgtcaggg
gaagccacgg
gaaataaaat
catgtactga
accaatccca
ccccagattg
caaacgctga
cagttggagg
ccttgtgaag
aaaaatcaat

gcggcaaatg

agggtgatct

tctgtaagac
tctaccggga
catttattgc
aaactgtggt
gatacccaga
gctttactat
ttaatgatga
atgatgtggt
taaattgtac
cttcgaagca
agatgaagaa
tgtacacctg
tccatgaaaa
tgggggagceg
ggtataaaaa
cgattatgga
tttcaaagga
gtgagaaatc
catgtacggt
aagagtgcgc
aatggagaag
ttgctctaat
tgtcagcttt

ccttccacgt

actcacaatt
aactgacttg
ttctgttagt
gattccatgt
aaagagattt
tcccagctac
aagttaccag
tctgagtccg
agcaagaact
tcagcataag
atttttgagc
tgcagcatcc
accttttgtt
tgtcagaatc
tggaataccc
agtgagtgaa
gaagcagagc
tctaatctct
ctatgccatt
caacgagccc
tgtggaggac
tgaaggaaaa

gtacaaatgt

gaccaggggt

eolf-seql

Cccaaaagtga
gcctcggtca
gaccaacatg
ctcgggtcca
gttcctgatg
atgatcagct
tctattatgt
tctcatggaa
gaactaaatg
aaacttgtaa
accttaacta
agtgggctga
gcttttggaa
cctgcgaagt
cttgagtcca
agagacacag
catgtggtct
cctgtggatt
cctcccccgc
agccaagctg
ttccagggag
aacaaaactg
gaagcggtca

cctgaaatta

tcggaaatga
tttatgtcta
gagtcgtgta
tttcaaatct
gtaacagaat
atgctggcat
acatagttgt
ttgaactatc
tggggattga
accgagacct
tagatggtgt
tgaccaagaa
gtggcatgga
accttggtta
atcacacaat
gaaattacac
ctctggttgt
cctaccagta
atcacatcca
tctcagtgac
gaaataaaat
taagtaccct
acaaagtcgg

ctttgcaacc

Page 18

cactggagcc
tgttcaagat
cattactgag
caacgtgtca
ttcctgggac
ggtcttctgt
cgttgtaggg
tgttggagaa
cttcaactgg
aaaaacccag
aacccggagt
gaacagcaca
atctctggtg
cccaccccca
taaagcgggsg
tgtcatcctt
gtatgtccca
cggcaccact
ctggtattgg
aaacccatac
tgaagttaat
tgttatccaa
gagaggagag

tgacatgcag

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



cccactgagc
ctcacatggt
cctgtttgcea
acaaatgaca
gtctgeccttg
gtcctagagc
ggggaaagcea
tttaaagata
aacctcacta
agtgttcttg
acgaacttgg
cttcttgtca
tacttgtcca
ccttatgatg
ggccgtggtg
acttgcagga
gctctcatgt
cttctaggtg

tttggaaacc

aaaggggcac
cggegettgg
aagtccctca
accttggagc

tcgcgaaagt

aggagagcgt
acaagcttgg
agaacttgga
ttttgatcat
ctcaagacag
gtgtggcacc
tcgaagtctc
atgagaccct
tccgcagagt
gctgtgcaaa
aaatcattat
tcatcctacg
tcgtcatgga
ccagcaaatg
cctttggcca
cagtagcagt
ctgaactcaa
cctgtaccaa
tgtccactta
gattccgtca
acagcatcac
gtgatgtaga
atctcatctg

gtatccacag

gtctttgtgg
cccacagcct
tactctttgg
ggagcttaag
gaagaccaag
cacgatcaca
atgcacggca
tgtagaagac
gaggaaggag
agtggaggca
tctagtaggc
gaccgttaag
tccagatgaa
ggaattcccc
agtgattgaa
Ccaaaatgttg

gatcctcatt

gccaggages
cctgaggagc
agggaaagac
cagtagccag
agaagaggaa
ttacagcttc

ggacctggceg

eolf-seql

tgcactgcag
ctgccaatcc
aaattgaatg
aatgcatcct
aaaagacatt
ggaaacctgg
tctgggaatc
tcaggcattg
gacgaaggcc
tttttcataa
acggeggtga
cgggccaatg
ctcccattgg
agagaccggc
gcagatgcct
aaagaaggag
catattggtc
ccactcatgg
aagagaaatg
tacgttggag
agctcagcca
gctcctgaag
caagtggcta

gcacgaaata

acagatctac
atgtgggaga
ccaccatgtt
tgcaggacca
gcgtggtcag
agaatcagac
cccctccaca
tattgaagga
tctacacctg
tagaaggtgc
ttgccatgtt
gaggggaact
atgaacattg
tgaagctagg
ttggaattga
caacacacag
accatctcaa
tgattgtgga
aatttgtccc
caatccctgt
gctctggatt
atctgtataa

agggcatgga

tcctcttatc
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gtttgagaac
gttgcccaca
ctctaatagc
aggagactat
gcagctcaca
gacaagtatt
gatcatgtgg
tgggaaccgg
ccaggcatgc
ccaggaaaag
cttctggcta
gaagacaggc
tgaacgactg
taagcctctt
caagacagca
tgagcatcga
tgtggtcaac
attctgcaaa
ctacaagacc
ggatctgaaa
tgtggaggag
ggacttcctg

gttcttggca

ggagaagaac

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



gtggttaaaa
agaaaaggag
gtgtacacaa
ttaggtgctt
gaaggaacta
gactgctggc
ggaaatctct
tcagagactt
tgtatggagg
agtcagtatc
gatatcccgt
ggtatggttc
tcttttggtg
cagacaagcg
agtgaggaag
cagattctcc
<210> 10

<211> 1116
<212> DNA

tctgtgactt
atgctcgcct
tccagagtga
ctccatatcc
gaatgagggc
acggggagcec
tgcaagctaa
tgagcatgga
aggaggaagt
tgcagaacag
tagaagaacc
ttgcctcaga
gaatggtgcc
gctaccagtc
cagaactttt

agcctgactc

tggcttggcc
ccctttgaaa
cgtctggtct
tggggtaaag
ccctgattat
cagtcagaga
tgctcagcag
agaggattct
atgtgacccc
taagcgaaag
agaagtaaaa
agagctgaaa
cagcaaaagc
cggatatcac

aaagctgata

ggggaccaca

<213> Artificial Sequence

<220>

<223> cDNA human truncated WT1

<400> 10

eolf-seql

cgggatattt
tggatggccc
tttggtgttt
attgatgaag
actacaccag
cccacgtttt
gatggcaaag
ggactctctc
aaattccatt
agccggectg
gtaatcccag
actttggaag
agggagtctg
tccgatgaca
gagattggag

ctgagctctc

ataaagatcc
cagaaacaat
tgctgtggga
aattttgtag
aaatgtacca
cagagttggt
actacattgt
tgcctacctc
atgacaacac
tgagtgtaaa
atgacaacca
acagaaccaa
tggcatctga
cagacaccac
tgcaaaccgg

ctcctgttta

agattatgtc
ttttgacaga
aatattttcc
gcgattgaaa
gaccatgctg
ggaacatttg
tcttccgata
acctgtttcc
agcaggaatc
aacatttgaa
gacggacagt
attatctcca
aggctcaaac
cgtgtactcc
tagcacagcc

a

atggacttcc tcttgctgca ggacccggect tccacgtgtg tcccggagecc ggecgtctcag

cacacgctcc gctccgggec tgggtgeccta cagcagccag agcagcaggg agtccgggac

ccgggeggeca tctgggccaa gttaggecgec gccgaggecca gegectgaacg tctccagggce
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3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4071

60

120

180



cggaggagcc
ctgaacgcgc
gtgagcggcg
tacgggtcgt
cctcactcect
tgcctgagceg
cgctacgggc
tttcctaacg
ggttacagca
gcggegcagt
ctgggtgagc
agctgcaccg
caaatgacat
aagggagttg
agcacagggt

atacacacgc

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

11
1893
DNA

<220>

<223> cDNA

<400> 11

gcggggcegtc
tgctgcccgce
cggcgcagtg
tgggeggecc
tcatcaaaca
ccttcactgt
ccttcggtcc
cgccctacct
cggtcacctt
tccccaacca
agcagtactc
gcagccaggc
cccagcttga
ctgctgggag
acgagagcga

acggtgtctt

human MSLN

cgggtctgag
cgtcccctcc
ggcgeeggtg
cgcgeegeca
ggagccgagc
ccacttttcc
tcctccgecc
gcccagcectgc
cgacgggacg
ctcattcaag
ggtgccgcecc
tttgctgctg
atgcatgacc
ctccagctca
taaccacaca

cagaggcatt

Artificial Sequence

eolf-seql

ccgcagcaaa
ctgggtggcg
ctggactttg
ccggctccgc
tggggcgscg
ggccagttca
agccaggcegt
ctggagagcc
cccagctacg
catgaggatc
ccggtctatg
aggacgccct
tggaatcaga
gtgaaatgga
acgcccatcc

cagtga

tgggctccga
gcggeggcetg
cgccceeggg
cgccaccccc
cggagccgcea
ctggcacagc
catccggcca
agcccgctat
gtcacacgcc
ccatgggcca
gctgccacac
acagcagtga
tgaacttagg

cagaagggca

tctgcggagc

cgtgcgggac
tgccctgect
cgcttcgget
gececgeegecg
cgaggagcag
cggagcctgt
ggccaggatg
tcgcaatcag
ctcgcaccat
gcagggctcg
ccccaccgac
caatttatac
agccacctta
gagcaaccac

ccaatacaga

atggccttgc caacggctcg acccctgttg gggtcctgtg ggacccccge cctecggeagce

ctcctgttcc tgctcttcag cctcggatgg gtgcagccct ccaggaccct ggctggagag
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240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1116

60

120



acagggcagg
ctctcccctce
cgtgtccggg
ctgecgctgtc
gacctgctgc
ttctcccgcea
cggctgetgc
gatgtgcggg
gccgaagtgc
gaggcagcca
tctgtctcca
cgcagcatcc
tggcggeagce
gcctgtectt
tgggagctgg
gccatcccct
ccacaaggtt
cctgaggaca
gtcaacaaag
accctgatcg
ctgaccgcct
ccccccagea
ctggacgtcc

ttcgtgaaga

aggctgcgcc
gccaactcct
agctggectgt
tggctcaccg
tattcctcaa
tcacgaaggc
ctgecggetct
ctctgggagg
tgctaccccg
gggeggetct
cgatggacgc
cgcagggcat
ctgaacggac
caggcaagaa
aagcctgcegt
tcacctacga
accccgagtc
ttcgcaagtg
ggcacgaaat
accgctttgt
tctaccctgg
gcatctgggc
tctatcccaa

tccagtcctt

cctggacgga

tggcttcccg
ggccttggea
gctctctgag
cccagatgcg
caatgtggac
ggcctgetgg
cctggettgc
gctggtgagce
gcaggecges
tctgegggsc
cgtggccgeg
catcctccgg
ggcecgegag
ggatgcggcc
gcagctggac
tgtgatccag
gaatgtgacg
gagtcctcag
gaagggaags
gtacctgtgc
ggtcaggccc

ggcccgectt

cctgggtggsg

eolf-seql

gtcctggcca
tgtgcggagg
cagaagaatg
ccccccgagg
ttctcggggc
ctgctcccga
ggtgtgeggsg
gacctgcctg
tgcccgggac
ggacccccct
ctgctgcccg
tggcggcaac
ccgeggttcec
atagacgaga
ctgctggcca
gtcctaaagc
cacctgggct
tccctggaga
gctcctceggce

ggccagctag

tccctcagec
caggacctgg
gctttccaga

gcccccacgg

acccacctaa
tgtccggect
tcaagctctc
acctggacgc
cccaggectg
ggggggctcc
ggtctctgct
ggcgectttgt
ccctggacca
acggcccccc
tgctgggcca
gctcctctcg
ggcgggaagt
gcctcatctt
cccagatgga
ataaactgga
acctcttcct
ccctgaaggc
ggcccctccc
acaaagacac
ccgaggagct
acacgtgtga
acatgaacgg

aggatttgaa
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catttccagc
gagcacggag
aacagagcag
cctcccattg
cacccgtttc
cgagcgacag
gagcgaggct
ggccgagtceg
ggaccaacag
gtcgacatgg
gcccatcatc
ggacccatcc
ggagaagaca
ctacaagaag
ccgcgtgaac
tgagctctac
caagatgagc
tttgcttgaa
acaggtggcc
cctagacacc
gagctccgtg
cccaaggcag
gtccgaatac

ggcgctcagt

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



cagcagaatg
ccgttgactg
gaggagegsc
acgctggggc
atgcaagagg
ctggcactgc
<210> 12

<211> 2109
<212> DNA

tgagcatgga
tggctgaggt
accgcccggt
tggggctaca
ccctcteggg

tcctagcectc

cttggccacg

gcagaaactt

gcgggactgg
gggcggcatc
gacgccctgc

caccctggcc

<213> Artificial Sequence

<220>
<223> cDNA

<400> 12
atggagtctc

acagcctcac
acgccgttca
catctttttg
ggatatgtaa
atatacccca
accctacacg
tacccggagc
gatgctgtgg
aacaatcaga
actctattca
gtgagtgcca

accatttccc

human CEA

cctecggeccc
ttctaacctt
atgtcgcaga
gctacagctg
taggaactca
atgcatccct
tcataaagtc
tgcccaagcc
ccttcacctg
gcctcccggt
atgtcacaag
ggcgcagtga

ctctaaacac

tccccacaga
ctggaacccg
ggggaagegasg
gtacaaaggt
acaagctacc
gctgatccag
agatcttgtg
ctccatctcc
tgaacctgag
cagtcccagg
aaatgacaca
ttcagtcatc

atcttacaga

eolf-seql

ttcatgaagc
ctgggacccc
atcctacggc
cccaacggct
ctcctaggac

tga

tggtgcatcc
cccaccactg
gtgcttctac
gaaagagtgg
ccagggcccg
aacatcatcc
aatgaagaag
agcaacaact
actcaggacg
ctgcagctgt
gcaagctaca
ctgaatgtcc

tcaggggaaa

tgcggacgga
acgtggaggg
agcggeagga
acctggtcct

ctggacctgt

cctggcagag
ccaagctcac
ttgtccacaa
atggcaaccg
catacagtgg
agaatgacac
caactggcca
ccaaacccgt
caacctacct
ccaatggcaa
aatgtgaaac
tctatggccc

atctgaacct
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tgcggtgcetg
cctgaaggcg
cgacctggac
agacctcagc

tctcaccgtc

gctcctgcetc
tattgaatcc
tctgccccag
tcaaattata
tcgagagata
aggattctac

gttccgggta

ggaggacaag
gtggtgggta
caggaccctc
ccagaaccca
ggatgccccc

ctcctgccac

1620

1680

1740

1800

1860

1893

60

120

180

240

300

360

420

480

540

600

660

720

780



gcagcctcta
acccaagagc
gcccataact
gagccaccca
gtagccttaa
cagagcctcc
ctcagtgtca
gttgaccaca
tccccctcat
tctaacccac
gagctcttta
aactcagcca
cccaagccct
ttcacctgtg
ctcccagtca
gtcacaagaa
cgcagtgacc
ccagactcgt
ccatccccgc
tttatcgcca
gctactggcc
cctggtctct

ctgatatag

acccacctgc
tctttatccc
cagacactgg
aacccttcat
cctgtgaacc
cggtcagtcc
caaggaatga
gcgacccagt
acacctatta
ctgcacagta
tctccaacat
gtggccacag
ccatctccag
aacctgaggc
gtcccaggct
atgacgcaag
cagtcaccct
cttacctttc
agtattcttg
aaatcacgcc

gcaataattc

cagctggggc

acagtactct
caacatcact
cctcaatagg
caccagcaac
tgagattcag
caggctgcag
tgtaggaccc
catcctgaat
ccgtccaggg
ttcttggctg
cactgagaag
caggactaca
caacaactcc
tcagaacaca
gcagctgtcc
agcctatgta
ggatgtcctc
gggagcgaac
gcgtatcaat
aaataataac
catagtcaag

cactgtcggc

eolf-seql

tggtttgtca
gtgaataata
accacagtca
aactccaacc
aacacaacct
ctgtccaatg
tatgagtgtg
gtcctctatg
gtgaacctca
attgatggga
aacagcggac
gtcaagacaa
aaacccgtgg
acctacctgt
aatggcaaca
tgtggaatcc

tatgggccgg

ctcaacctct
gggataccgc
gggacctatg
agcatcacag

atcatgattg

atgggacttt
gtggatccta
cgacgatcac
ccgtggagga
acctgtggtg
acaacaggac
gaatccagaa
gcccagacga
gcctctcctg
acatccagca
tctatacctg

tcacagtctc

aggacaagga

ggtgggtaaa

ggaccctcac
agaactcagt
acacccccat
cctgccactc
agcaacacac
cctgttttgt

tctctgcatc

gagtgctggt
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ccagcaatcc
tacgtgccaa
agtctatgca
tgaggatgct
ggtaaataat
cctcactcta
caaattaagt
ccccaccatt
ccatgcagcc
acacacacaa
ccaggccaat
tgcggagctg
tgctgtggcc
tggtcagagc
tctattcaat
gagtgcaaac
catttccccc
ggcctctaac
acaagttctc
ctctaacttg

tggaacttct

tggggttgct

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2109



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

13
1683
DNA

<220>

<223> cDNA

<400> 13
atggaatcca

cacgtgctca
ctccttcaga
tacacccctg
tacttcactg
tcaatctgcc
ctcaacatcc
cacttgccag
cttactgtga
tactacacca
gctcacgaac
gaccagtacg
ttcatgcacg
cagcctttca
atcatcaagc
cacttcgggc
atgaacgggc
cagtacgatc

ccacagtata

CMV pp65

gggeggagegag

aagcggtctt
cggggataca
acagcactcc
ggagcgaggt
ctagccagga
cctccatcaa
ttgcggacgc
gtggactcgc
gcgecttcegt
tggtgtgcag
tcaaggtgta
tgaccctggg
tgagaccgca
ccggcaagat
tgctgtgtcc
agcagatctt
ctgtggctgc

gcgaacaccc

Artificial Sequence

gtgtccggag
cagcagagga
cgtgcgtgtg
ctgtcacaga
cgagaacgtc
gcccatgagc
cgtccaccac
cgtgatacac
ctggactagg
gttccccaca
catggagaac
cctggagagc
cagtgacgtt
cgagaggaac
cagccacatc
gaagagcatt
cctggaagtg
cctgttcttc

caccttcacc

eolf-seql

atgatctcag
gacactccgg

agtcagccca

ggggacaacc
agcgtgaacg
atctacgtgt
tatccctccg
gcttcaggga
caacagaacc
aaagacgtcg
acgcgagcga
ttctgcgagg
gaggaagacc
ggattcaccg
atgctcgacg
ccgggtctga
caggccataa
ttcgacatcg

tcccagtacc

tcctcggacc
tgctgccgca
gcctgatcect
aactccaggt
tgcacaaccc
acgccctccc
ctgccgaacg
agcagatgtg
agtggaagga
cgctgcgaca
ccaagatgca
atgtcccgtc
tgaccatgac
tcctgtgccc
tcgccttcac
gcatctcagg
gggagaccgt
acctcttgct

gtatccaggg
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gattagcggt
cgaaacaagg
cgtgtctcaa
ccagcacacc
cacgggaaga
gctcaagatg

taaacaccga

gcaagccagg
gcccgacgtg
tgtggtgtgc
ggtgatcggt
cggaaagctg
gcgtaacccg
gaagaacatg
ctctcacgaa

caacctgctg

ggaactgagg
gcaaaggggt

caagctggag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



taccgacaca
actagcggct
acgggcegecg
tctagcgcaa
acagtggctc
gtgtttacgt
gccacagtcc
taccgtatct

cgtcacagac

g8¢

<210> 14

<211> 1683
<212> DNA
<213>

<220>

<223> cDNA

<400> 14
atggaatcca

cacgtgctca
ctccttcaga
tacacccctg
tacttcactg
tcaatctgcc
ctcaacatcc
cacttgccag

cttactgtga

cttgggatag
ctgatagcga
gcgcaatggc
ctgcatgcac
cggaagagga
ggccaccttg
aaggccagaa

tcgccgaact

aggacgcgct

gcacgacgag
cgaagagctg
tggcgcctct
tgccggtgtg
taccgacgag
gcaagccggc
cctgaagtac
tgaaggcgtc

tcccggaccc

Artificial Sequence

mutated CMV pp65

gggggagegag

aagcggtctt
cggggataca
acagcactcc
ggagcgaggt
ctagccagga
cctccatcaa
ttgcggacgc

gtggactcgc

gtgtccggag
cagcagagga
cgtgegtgtg
ctgtcacaga
cgagaacgtc
gcccatgagc
cgtccaccac
cgtgatacac

ctggactagg

eolf-seql

ggtgccgctc
gtgaccactg
acttccgcgg
atgacaaggg
gactctgaca
atccttgcta
caggagttct
tggcagecegg

tgtattgcct

atgatctcag
gacactccgg

agtcagccca

ggggacaacc
agcgtgaacg
atctacgtgt
tatccctccg
gcttcaggga

CaacCagaacc

aaggtgacga
agcgcaaaac
gaaggaaaag
ggagactgaa
acgagatcca
gaaacctggt
tctgggacgc
cggctcaacc

ctacccccaa

tcctcggacc
tgctgccgca
gcctgatcect
aactccaggt
tgcacaaccc
acgccctccc
ctgccgaacg
agcagatgtg

agtggaagga
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cgatgtttgg
tccaagagtt
gaaaagcgcg
ggccgagagt
caaccccgca
gcccatggtg
caacgacatc
caaaaggaga

gaaacaccgg

gattagcggt
cgaaacaagg
cgtgtctcaa
ccagcacacc
cacgggaaga
gctcaagatg

taaacaccga

gcaagccagg

gcccgacgtg

1200

1260

1320

1380

1440

1500

1560

1620

1680

1683

60

120

180

240

300

360

420

480

540



tactacacca
gctcacgaac
gaccagtacg
ttcatgcacg
cagcctttca
atcatcaagc
cacttcgggc
atgaacgggc
cagtacgatc
ccacagtata
taccgacaca
actagcggct
acgggegecs
tctagcgcaa
acagtggctc
gtgtttacgt
gccacagtcc
taccgtatct

cgtcacagac

88¢

<210> 15
<211> 1608
<212> DNA

gcgecttegt
tggtgtgcag
tcaaggtgta
tgaccctggg
tgagaccgca
ccggcaagat
tgctgtgtcc
agcagatctt
ctgtggctgc
gcgaacaccc
cttgggatag
ctgatagcga
gcgcaatggc
ctgcatgcac
cggaagagga
ggccaccttg
aaggccagaa

tcgccgaact

aggacgcgct

gttccccaca
catggagaac
cctggagagc
cagtgacgtt
cgagaggaac
cagccacatc
gaagagcatt
cctggaagtg
cctgttcttc
caccttcacc
gcacgacgag
cgaagagctg
tggcgcctct
tgccggtgtg
taccgacgag
gcaagccggc
cctgaagtac
tgaaggcgtc

tccecggaccc

<213> Artificial Sequence

eolf-seql

aaagacgtcg
acgcgagcga
ttctgcgagg
gaggaagacc
ggattcaccg
atgctcgacg
ccgggtctga
caggccataa
ttcgacatcg
tcccagtacc
ggtgccgctc
gtgaccactg
acttccgcegg
atgacaaggg
gactctgaca
atccttgcta
caggagttct
tggcagccegg

tgtattgcct

cgctgcgaca
ccaagatgca
atgtcccgtc
tgaccatgac
tcctgtgcecc
tcgccttcac
gcatctcagg
gggagaccgt
acctcttgcect
gtatccaggg
aaggtgacga
agcgcaaaac
gaaggaacag
ggagactgaa
acgagatcca
gaaacctggt
tctgggacgc
cggctcaacc

ctacccccaa
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tgtggtgtgc
ggtgatcggt
cggaaagctg
gcgtaacccg
gaagaacatg
ctctcacgaa

caacctgctg

ggaactgagg
gcaaaggggt
caagctggag
cgatgtttgg
tccaagagtt
gaaaagcgcg
ggccgagagt
caaccccgca
gcccatggtg
caacgacatc
caaaaggaga

gaaacaccgg

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1683



<220>
<223> cDNA

<400> 15
atggaatcca

cacgtgctca
ctccttcaga
tacacccctg
tacttcactg
tcaatctgcc
ctcaacatcc
cacttgccag
cttactgtga
tactacacca
gctcacgaac
gaccagtacg
ttcatgcacg
cagcctttca
atcatcaagc
cacttcgggc
atgaacgggc
cagtacgatc
ccacagtata
taccgacaca

actagcggct

acggegegeces

mutated truncated CMV

gggeggagegag

aagcggtctt
cggggataca
acagcactcc
ggagcgaggt
ctagccagga
cctccatcaa
ttgcggacgc
gtggactcgc
gcgecttcegt
tggtgtgcag
tcaaggtgta
tgaccctggg
tgagaccgca
ccggcaagat
tgctgtgtcc
agcagatctt
ctgtggctgc
gcgaacaccc
cttgggatag
ctgatagcga

gcgcaatggc

gtgtccggag
cagcagagga
cgtgcgtgtg
ctgtcacaga
cgagaacgtc
gcccatgagc
cgtccaccac
cgtgatacac
ctggactagg
gttccccaca
catggagaac
cctggagagc
cagtgacgtt
cgagaggaac
cagccacatc
gaagagcatt
cctggaagtg
cctgttcttc
caccttcacc
gcacgacgag
cgaagagctg

tggcgcctct

eolf-seql

pp65

atgatctcag
gacactccgg

agtcagccca

ggggacaacc
agcgtgaacg
atctacgtgt
tatccctccg
gcttcaggga
caacagaacc
aaagacgtcg
acgcgagcga
ttctgcgagg
gaggaagacc
ggattcaccg
atgctcgacg
ccgggtctga
caggccataa
ttcgacatcg
tcccagtacc
ggtgccgctc
gtgaccactg

acttccgcgg

tcctcggacc
tgctgccgca
gcctgatcect
aactccaggt
tgcacaaccc
acgccctccc
ctgccgaacg
agcagatgtg
agtggaagga
cgctgcgaca
ccaagatgca
atgtcccgtc
tgaccatgac
tcctgtgccc
tcgccttcac
gcatctcagg
gggagaccgt
acctcttgct
gtatccaggg
aaggtgacga

agcgcaaaac

gaaggaacag
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gattagcggt
cgaaacaagg
cgtgtctcaa
ccagcacacc
cacgggaaga
gctcaagatg

taaacaccga

gcaagccagg
gcccgacgtg
tgtggtgtgc
ggtgatcggt
cggaaagctg
gcgtaacccg
gaagaacatg
ctctcacgaa

caacctgctg

ggaactgagg
gcaaaggggt
caagctggag
cgatgtttgg
tccaagagtt

gaaaagcgcg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



tctagcgcaa
acagtggctc
gtgtttacgt
gccacagtcc

taccgtatct

eolf-seql
ctgcatgcac tgccggtgtg atgacaaggg ggagactgaa ggccgagagt

cggaagagga taccgacgag gactctgaca acgagatcca caaccccgca
ggccaccttg gcaagccgge atccttgcta gaaacctggt gcccatggtg
aaggccagaa cctgaagtac caggagttct tctgggacgc caacgacatc

tcgccgaact tgaaggcgtc tggcagccgg cggctcaa
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1380

1440

1500

1560

1608



