SEQUENCE LISTING

<110> Boehringer Ingelheim International GmbH
ViraTherapeutics GmbH

<120> Recombinant rhabdovirus encoding for CCL21
<130> 01-3349-WO

<150> EP19153668.9
<151> 2019-01-25

<160> 24
<170> BiSSAP 1.3.6

<210> 1

<211> 134

<212> PRT

<213> Homo sapiens

<400> 1
Met Ala Gln Ser Leu Ala Leu Ser Leu Leu Ile Leu Val Leu Ala Phe
1 5 10 15
Gly Ile Pro Arg Thr Gln Gly Ser Asp Gly Gly Ala Gln Asp Cys Cys
20 25 30
Leu Lys Tyr Ser Gln Arg Lys Ile Pro Ala Lys Val Val Arg Ser Tyr
35 40 45
Arg Lys Gln Glu Pro Ser Leu Gly Cys Ser Ile Pro Ala Ile Leu Phe
50 55 60
Leu Pro Arg Lys Arg Ser Gln Ala Glu Leu Cys Ala Asp Pro Lys Glu
65 70 75 80
Leu Trp Val Gln Gln Leu Met Gln His Leu Asp Lys Thr Pro Ser Pro
85 90 95
Gln Lys Pro Ala Gln Gly Cys Arg Lys Asp Arg Gly Ala Ser Lys Thr
100 105 110
Gly Lys Lys Gly Lys Gly Ser Lys Gly Cys Lys Arg Thr Glu Arg Ser
115 120 125
Gln Thr Pro Lys Gly Pro
130

<210> 2

<211> 111

<212> PRT

<213> Homo sapiens

<400> 2

Ser Asp Gly Gly Ala Gln Asp Cys Cys Leu Lys Tyr Ser Gln Arg Lys

1 5 10 15

Ile Pro Ala Lys Val Val Arg Ser Tyr Arg Lys Gln Glu Pro Ser Leu
20 25 30

Gly Cys Ser Ile Pro Ala Ile Leu Phe Leu Pro Arg Lys Arg Ser Gln



35
Ala Glu Leu Cys Ala
50
Gln His Leu Asp Lys
65
Arg Lys Asp Arg Gly
85
Lys Gly Cys Lys Arg
100

<210> 3

<211> 79

<212> PRT

<213> Homo sapiens

<400> 3

Ser Asp Gly Gly Ala

1 5

Ile Pro Ala Lys Val

20
Gly Cys Ser Ile Pro
35

Ala Glu Leu Cys Ala
50

Gln His Leu Asp Lys

65

<210> 4

<211> 81

<212> PRT

<213> Homo sapiens

<400> 4
Ser Asp Gly Gly Ala
1 5
Ile Pro Ala Lys Val
20
Gly Cys Ser Ile Pro
35
Ala Glu Leu Cys Ala
50
Gln His Leu Asp Lys
65
Arg

<210> 5

<211> 98

<212> PRT

<213> Homo sapiens

Asp
Thr
70

Ala

Thr

Gln
Val
Ala
Asp

Thr
70

Gln
Val
Ala
Asp

Thr
70

Pro
55

Pro
Ser

Glu

Asp
Arg
Ile
Pro

55
Pro

Asp
Arg
Ile
Pro

55
Pro

40
Lys

Ser
Lys

Arg

Cys
Ser
Leu
40

Lys

Ser

Cys
Ser
Leu
40

Lys

Ser

Glu
Pro
Thr

Ser
105

Cys
Tyr
25

Phe
Glu

Pro

Cys
Tyr
25

Phe
Glu

Pro

Leu
Gln
Gly

90
Gln

Leu
10

Arg
Leu

Leu

Gln

Leu
10

Arg
Leu

Leu

Gln

Trp
Lys
75

Lys

Thr

Lys
Lys
Pro
Trp

Lys
75

Lys
Lys
Pro
Trp

Lys
75

Val
60
Pro

Lys

Pro

Tyr
Gln
Arg
Val

60
Pro

Tyr
Gln
Arg
Val

60
Pro

45
Gln

Ala
Gly

Lys

Ser
Glu
Lys
45

Gln

Ala

Ser
Glu
Lys
45

Gln

Ala

Gln
Gln
Lys

Gly
110

Gln
Pro
30

Arg
Gln

Gln

Gln
Pro
30

Arg
Gln

Gln

Leu
Gly
Gly

95
Pro

Arg
15

Ser
Ser

Leu

Gly

Arg
15

Ser
Ser

Leu

Gly

Met
Cys

80
Ser

Lys
Leu
Gln

Met

Lys
Leu
Gln
Met

Cys
80



<400> 5

Met
1
Val
Gln
Pro
Arg
65
Gln

Gln

Gly
His
Arg
Ser
50

Ser

Leu

Gly

<210> 6

<211> 19

Trp
Ser
Lys
35

Leu

Gln

Met

<212> PRT
<213> Mus musculus

<400> 6
Met Gly Trp Ser

1

Val His Ser

<210> 7
<211> 422
<212> PRT
<213> Vesicular

<400> 7

Met
1
Lys
Arg
Ser
Ser
65
Arg
Lys
Leu

Ala

Gly

Ser
Leu
Lys
Asp
50

Ile
Gly
Ala
Asp
Asp

130
Arg

Val
Pro
Ser
35

Leu
Ile
Lys
Gly
Gly
115
Asp

Thr

Ser
Ser

20
Ile

Ala

Gln

Thr
Ala
20

Lys
Arg
His
Leu
Asp
100
Val
Lys

Gln

Cys
Asp
Pro
Cys
Glu

His
85

Ile
Gly
Ala
Ser
Leu

70
Leu

Ile
Gly
Lys
Ile
55

Cys

Asp

Leu
Ala
Val
40

Pro

Ala

Lys

Phe
Gln
25

Val
Ala
Asp

Thr

Leu
10

Asp
Arg
Ile

Pro

Pro
90

Val
Cys
Ser
Leu
Lys

75
Ser

Ala
Cys
Tyr
Phe
60

Glu

Pro

Thr
Leu
Arg
45

Leu

Leu

Gln

Ala
Lys
30

Lys
Pro

Trp

Lys

Thr
15

Tyr
Gln
Arg
Val

Pro
95

Ser
Glu
Lys
Gln

80
Ala

Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

5

stomatitis virus

Val
Asn
Glu
Gly
Val
Asp
85

Thr
Leu

Trp

Met

Lys
Glu
Ile
Tyr
Asn
70

Lys
Ile
Pro

Leu

Pro

Arg
Asp
Pro
Val
55

Ser
Asp
Gly
Asp
Pro

135
Glu

Ile
Pro
Leu
40

Tyr
Tyr
Trp
Ile
Gly
120

Leu

Tyr

Ile
Val
25

Tyr
Gln
Leu
Ser
Phe
105
Val
Tyr

Arg

10

Asp
10

Glu
Ile
Gly
Tyr
Ser
90

Asp
Ser

Leu

Lys

Asn
Tyr
Asn
Leu
Gly
75

Phe
Leu
Asp

Leu

Lys

Thr
Pro
Thr
Lys
60

Ala
Gly
Val
Ala
Gly

140
Leu

Val
Ala
Thr
45

Ser
Leu
Ile
Ser
Ser
125

Leu

Met

Val
Asp
30

Lys
Gly
Lys
Asn
Leu
110
Arg
Tyr

Asp

15

Val
15

Tyr
Ser
Asn
Asp
Ile
95

Lys
Thr
Arg

Gly

Pro
Phe
Leu
Val
Ile
80

Gly
Ala
Ser

Val

Leu



145
Thr Asn Gln Cys

Glu Gly Arg Asp
180

Lys Ile Val Ala

195
Glu Cys Ala Ser
210

Cys Ala Ala Leu

225

Ser Thr Glu Asp

Glu Met Val Gln
260

Ser Tyr Met Pro

275
Tyr Ser Ser Val
290

Ala Leu Leu Leu

305

Asp Ile Glu Tyr

Ala Val Gly Ser
340

Asn Lys Tyr Thr

355
Pro Pro Gln Gly
370

Gln Asn Arg Lys

385

Val Met Ser Leu

Lys Ser Glu Phe
420

<210> 8

<211> 265

<212> PRT

<213> Vesicular

<400> 8
Met Asp Asn Leu
1
Leu Asp Gln Ala
20
Glu Lys Ser Asn
35
Thr Lys Pro Ser
50
Glu Pro Glu Ile
65
Ala Glu Gln val

150
Lys Met Ile Asn Glu
165
Ile Phe Asp Val Trp
185
Ala Val Asp Met Phe
200
Phe Arg Tyr Gly Thr
215
Ala Thr Phe Gly His
230
Val Thr Thr Trp Ile
245
Met Met Leu Pro Gly
265
Tyr Leu Ile Asp Phe
280
Lys Asn Pro Ala Phe
295
Arg Ser Thr Arg Ala
310
Thr Ser Leu Thr Thr
325
Ser Ala Asp Leu Ala
345
Pro Asp Asp Ser Thr
360
Arg Asp Val Val Glu
375
Pro Thr Pro Asp Met
390
Gln Gly Leu Arg Glu
405
Asp Lys

stomatitis virus

Thr Lys Val Arg Glu

Val Gly Glu Ile Asp
25
Tyr Glu Leu Phe Gln
40
Tyr Phe Gln Ala Ala
55
Glu Asp Asn Gln Gly
70
Glu Gly Phe Ile Gln

Gln
170
Gly
Phe
Ile
Leu
Leu
250
Gln
Gly
His
Arg
Ala
330
Gln
Gly
Trp

Met

Lys
410

Tyr
10

Glu
Glu
Asp

Leu

Gly

155
Phe

Asn
His
Val
Cys
235
Asn
Glu
Leu
Phe
Asn
315
Gly
Gln
Gly
Leu
Gln

395
Thr

Leu
Ile
Asp
Asp
Tyr

75
Pro

Glu
Asp
Met
Ser
220
Lys
Arg
Ile
Ser
Trp
300
Ala
Leu
Phe
Leu
Gly
380
Tyr

Ile

Lys
Glu
Gly
Ser
60

Ala

Leu

Pro
Ser
Phe
205
Arg
Ile
Glu
Asp
Ser
285
Gly
Arg
Leu
Cys
Thr
365
Trp
Ala

Gly

Ser
Ala
Val
45

Asp

Pro

Asp

Leu
Asn
190
Lys
Phe
Thr
Val
Lys
270
Lys
Gln
Gln
Tyr
Val
350
Thr
Phe
Lys

Lys

Tyr
Gln
30

Glu
Thr
Asp

Asp

Val
175
Tyr
Lys
Lys
Gly
Ala
255
Ala
Ser
Leu
Pro
Ala
335
Gly
Asn
Glu
Arg

Tyr
415

Ser
15

Arg
Glu
Glu

Pro

Tyr

160
Pro

Thr
His
Asp
Met
240
Asp
Asp
Pro
Thr
Asp
320
Tyr
Asp
Ala
Asp
Ala

400
Ala

Arg
Ala
His
Ser
Glu

80
Ala



Asp Glu Glu Val
100

Leu Glu Ser Asp

115
Gly Leu Ser Gly
130

Val Val Gln Ser

145

Ala Ser Gly Glu

Val Tyr Lys Val
180

Ala Val Ser Asp

195
Pro Lys Lys Ala
210

Phe Ser Ser Arg

225

Ser His Lys Glu

Asn Gln Ala Arg
260

<210> 9

<211> 2109
<212> PRT

<213> Vesicular

<400> 9
Met Glu Val His
1
Asp Asp Tyr Ala
20
Tyr Leu Asn His
35
Asp Ile Asp Asn
50
Met Trp Asp Ser
65
Cys Gln Ala Asn

Ser Trp Leu Met
100

Leu His Glu Vval

115
Thr Phe Ile Arg
130

Glu Arg Trp Thr

145

Phe Leu Asp Leu

Val Glu Leu Leu

85

Asp Val Val Phe Thr
105

Glu His Gly Lys Thr

120
Glu Gln Lys Ser Gln
135
Ala Lys Tyr Trp Asn
150

Gly Vval Ile Met Lys

165

Thr Pro Val Met Asn
185

Val Trp Ser Leu Ser

200
Ser Leu Gln Pro Leu
215
Gly Glu Phe Ile Ser
230

Ala Ile Leu Leu Gly

245

Val Lys Tyr Ser Leu
265

stomatitis virus

Asp Phe Glu Thr Asp

Thr Arg Glu Phe Leu
25

Ala Asp Tyr Asn Leu

40
Leu Ile Arg Lys Phe
55
Lys Asn Trp Asp Gly
70

Pro Ile Pro Thr Ser

85

Ser Asp Asn His Asp
105

Asp Lys Glu Ala Glu

120
Gly Trp Gly Asn Lys
135
Asp Ser Phe Lys Ile
150

His Lys Leu Thr Leu

165

Asn Leu Ala Arg Thr

90
Ser

Leu
Trp
Leu
Glu
170
Thr
Lys
Thr

Val

Leu
250

Glu
10

Asn
Asn
Asn
Val
Gln
90

Ala
Ile
Pro
Leu
Ile

170
Phe

Asp
Arg
Leu
Ala
155
Arg
His
Thr
Ile
Gly

235
Arg

Phe
Pro
Ser
Ser
Leu
75

Met
Ser
Thr
Ile
Ala
155

Leu

Lys

Trp
Leu
Ser
140
Glu
Gln
Pro
Ser
Ser
220
Gly

Tyr

Asn
Asp
Pro
Leu
60

Glu
His
Gln
Phe
Glu
140
Tyr

Asn

Gly

Lys
Thr
125
Thr
Cys
Ile
Ser
Met
205
Leu

Asp

Lys

Asp
Glu
Leu
45

Pro
Met
Lys
Gly
Asp
125
Tyr
Leu

Ala

Lys

Gln
110
Ser
Ile
Thr
Thr
Gln
190
Thr
Asp
Gly

Lys

Phe
Arg
30

Ile
Ile
Leu
Trp
Tyr
110
Val
Ile
Cys
Val

Val

95
Pro

Pro
Lys
Phe
Pro
175
Ser
Phe
Glu

Arg

Leu
255

Asn
15

Met
Ser
Pro
Thr
Met
95

Ser
Val
Lys
Gln
Ser

175
Arg

Glu
Glu
Ala
Glu
160
Asp
Glu
Gln
Leu
Met

240
Tyr

Glu
Thr
Asp
Ser
Ser
80

Gly
Phe
Glu
Lys
Lys
160
Glu

Arg



Ser
Pro
Leu
225
Arg
Ser
Lys
Val
Arg
305
Ser
Asp
Gly
Leu
Ser
385
Gln
Pro
Thr
Leu
Tyr
465
Val
Thr
Ile
Gly
Ser
545
Thr
Thr
Lys

Trp

Ser
Thr
210
Met
Met
Glu
Ile
Glu
290
Pro
Val
Gln
Ser
Glu
370
Tyr
Gln
His
Ala
Ile
450
Ser
Arg
Met
Asp
Lys
530
Trp
His
Ala

Ser

Asn

His
195
Phe
Asp
Gln
Gln
Val
275
Pro
Leu
Asp
Ile
Phe
355
Lys
Ala
Phe
Asp
Ala
435
Lys
Asp
Met
Leu
Glu
515
Glu
Lys
Phe
Val
Tyr

595
Asn

180
Gly

Ile
Arg
Thr
Asp
260
Glu
Ile
Val
Glu
Met
340
Arg
Leu
Lys
Asn
His
420
Gln
Cys
Lys
Asn
Asp
500
Lys
Arg
Leu
Val
Ile
580
Glu

His

Thr
Ser
Asn
Val
245
Ile
Arg
Cys
Pro
Gly
325
Ser
His
His
Ala
Asp
405
Pro
Val
Phe
Ser
Pro
485
Thr
Gly
Glu
Arg
Pro
565
Lys
Ala

Gln

Asn
Glu
Phe
230
Leu
Phe
Gln
Asn
Gln
310
Ala
Val
Trp
Ser
Leu
390
His
Phe
Gln
Glu
His
470
Asn
Lys
Leu
Leu
Glu
550
Met
Lys
Ile

Arg

Ile
Gly
215
Leu
Ser
Ser
Gly
Leu
295
Phe
Lys
Lys
Gly
Gln
375
Ala
Lys
Lys
Asp
Ile
455
Ser
Thr
Ala
Asp
Lys
535
Tyr
Phe
Met

Cys

Lys

Cys
200
Trp
Leu
Met
Leu
Asn
280
Lys
Pro
Ile
Thr
His
360
Val
Ser
Lys
Ser
Phe
440
Pro
Met
Pro
Thr
Asp
520
Leu
Phe
Lys
Leu
Ile

600
Leu

185
Arg

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

Ser

Ile
Tyr
Val
Cys
250
Asn
Ser
Met
Phe
Arg
330
Asp
Phe
Met
Leu
Phe
410
Val
Asp
Leu
Arg
Pro
490
Trp
Asp
Gly
Ile
Leu
570
Ser

Asn

Asn

Arg
Phe
Lys
235
Arg
Ile
Tyr
Lys
Glu
315
Gly
Leu
Ile
Lys
Ala
395
Val
Lys
Lys
Leu
Ser
475
Ser
Lys
Leu
Arg
Thr
555
Thr
Ser
His

Gly

Val
Lys
220
Asp
Ile
Tyr
Asp
Leu
300
Asn
Ile
Thr
Asp
Lys
380
Arg
Asn
Glu
Trp
Asp
460
Glu
Lys
Glu
Ile
Phe
540
Glu
Met
Ser

Ile

Pro

Pro
205
Lys
Val
Asp
Arg
Leu
285
Ala
His
Arg
Leu
Tyr
365
Asp
Ile
Gly
Asn
His
445
Pro
Val
Lys
Phe
Ile
525
Phe
Tyr
Ala
Gly
Asp

605
Val

190
Ser

Leu
Ile
Asn
Ile
270
Ile
Arg
Ile
Phe
Val
350
Tyr
Ile
Val
Asp
Thr
430
Glu
Ser
Leu
Val
Leu
510
Gly
Ser
Leu
Asp
Gln
590
Tyr

Phe

Leu
Asp
Ile
Leu
255
Gly
Lys
Glu
Lys
Leu
335
Ile
Thr
Asp
Leu
Leu
415
Trp
Leu
Ile
Lys
Leu
495
Lys
Leu
Leu
Ile
Asp
575
Gly
Glu

Arg

Gly
Ile
Gly
240
Phe
Asp
Met
Ser
Thr
320
His
Tyr
Gly
Val
Phe
400
Leu
Pro
Pro
Ile
His
480
Gln
Glu
Lys
Met
Lys
560
Leu
Leu

Lys

Val



Met
625
Phe
Arg
Trp
Ser
Thr
705
Gln
Leu
Ile
Gln
Val
785
Thr
Thr
Met
Met
Ile
865
Asp
Ile
Phe
Val
Lys
945
Pro
Arg
Tyr

Leu

Val

1025

610
Gly

Phe
Val
Gln
Ile
690
Ala
Tyr
Asn
Gly
Ser
770
Ile
Asn
Asn
Ile
His
850
Pro
Pro
Arg
Ile
Phe
930
Leu
Ala
Gln
His

Phe

1010

Ala

Gln
Glu
His
Gly
675
Leu
Val
Lys
Gln
Thr
755
Ala
Arg
Asp
Ala
Gln
835
Asp
Gly
Ser
Ala
His
915
Gly
Val
Asn
Thr
Glu
995

Pro

Asp

Asn Ser Phe

Phe
Lys
Asn
660
Gln
Asn
Lys
Thr
Met
740
Gly
Asp
Gly
Gln
Leu
820
Tyr
Pro
Leu
Ile
Phe
900
Val
Asn
Glu
Leu
Ile
980
Glu
Arg
Gly

Lys

Leu
Ser
645
Asn
Glu
Leu
Val
Lys
725
Val
Lys
Tyr
Leu
Ile
805
Thr
Asn
Ala
His
Gly
885
Pro
His
Pro
Asp
Leu
965
Arg
Asp
Phe

Leu

Lys

Gly
630
Leu
Thr
Gly
Leu
Leu
710
Lys
Ser
Leu
Leu
Glu
790
Pro
Val
Tyr
Leu
Ser
870
Gly
Asp
Ala
Glu
Pro
950
Lys
Asn
Arg

Leu

Ile

1030

615
Tyr

Ile
Leu
Gly
Val
695
Ala
Ser
Asn
Gly
Asn
775
Thr
Thr
Ala
Phe
Arg
855
Ser
Val
Pro
Arg
Ile
935
Thr
Thr
Gln

Leu

Ser

1015

Ser

Pro Ser
Tyr Tyr

Ile Asn
665

Leu Glu

680

Ile Gln

Gln Gly
Arg Asn

Asn Glu
745

Leu Leu

760

Tyr Gly

Lys Arg
Cys Ala

His Phe
825

Gly Thr

840

Gln Ser

Thr Phe
Ser Gly

Val Thr
905

Ser Glu

920

Ala Lys

Ser Leu
Glu val
Val Ile
985
Arg Ser
1000
Glu Phe

Leu Phe

Lys Tyr His Arg

Leu
Asn
650
Ser
Gly
Arg
Asp
Val
730
Lys
Ile
Lys
Trp
Asn
810
Ala
Phe
Leu
Lys
Met
890
Glu
His
Phe
Asn
Lys
970
Lys
Phe
Lys
Gln

Glu

620
Ile Glu
635
Gly Arg

Thr Ser
Leu Arg

Glu Ala
700

Asn Gln

715

Val Glu

Ile Met
Asn Asp

Ile Pro
780

Ser Arg

795

Ile Met

Glu Asn
Ala Arg
Tyr Glu
860
Tyr Ala
875
Ser Leu
Ser Leu
Leu Lys
Arg Ile
940
Ile Ala

955
Lys Cys

Asp Ala
Leu Trp

Ser Gly
1020

Arg
Pro
Gln
Gln
685
Lys
Val
Leu
Thr
Asp
765
Ile
Val
Ser
Pro
Leu
845
Val
Met
Ser
Ser
Glu
925
Thr
Met
Leu
Thr
Ser

1005
Thr

Thr
Asp
Arg
670
Lys
Ile
Ile
Gln
Ala
750
Glu
Phe
Thr
Ser
Ile
830
Leu
Gln
Leu
Arg
Phe
910
Met
His
Gly
Ile
Ile
990
Ile

Phe

Asn Ser Arg Thr

1035

Leu Asp Asp Leu

His
Leu
655
Val
Gly
Arg
Cys
Gly
735
Ile
Thr
Arg
Cys
Val
815
Asn
Leu
Asp
Tyr
Phe
895
Trp
Ser
Ile
Met
Glu
975
Tyr
Asn
Leu

Ile

Ile

Glu
640
Met
Cys
Trp
Asn
Thr
720
Ala
Lys
Met
Gly
Val
800
Ser
Ala
Met
Lys
Leu
880
Leu
Arg
Ala
Asp
Ser
960
Ser
Leu
Pro
Gly
Arg

1040
Val



1045
Arg Ser Glu Val Ser
1060

Arg Gly Ser Cys Lys

1050
Ser Leu Thr His Leu
1065

Met Trp Thr Cys Ser

1055

Gly Lys Leu His Leu
1070
Ala Thr His Ala Asp

Arg

Thr

1075
Leu Arg Tyr Lys
1090
His Pro Leu Glu
1105
Ala Pro Cys Asn

Asp Gly Ile His
1140

Leu Gly Ser Lys

1155
Arg Glu Ser Lys
1170

Ala Ile Ser Trp

1185

Leu Ser Asn Ile

His Gly Phe Lys
1220

Arg Met Ser His

1235

Arg Leu Met Ala
1250

Phe Asp
1265
Thr

Phe Leu

Val Ala Arg

Ile Ala Cys Lys
1300

Met Asp

1315

Asn Gly

Ser Ser

Trp Arg
1330
Pro Leu
1345

Gln Vval

Glu Gly
Gly Arg

Thr His
1380

Ile Arg

1395

Ala Ser

Lys Ser
Gly Arg

Met Arg
1410

Leu Lys Arg Pro

1425

Asp Lys Leu Ser

Pro Ile Arg Asp
1460

1080
Trp Gly Arg Thr
1095
Leu Gly Pro Gln
1110
Ser Gly Phe Asn

Ser
Met

Thr
1125
Asp Val Phe Ser Ser
1145
Thr Ser Glu Ser Thr
1160
Val Pro Leu Ile Lys
1175
Phe Val Glu Pro Asp
1190
His Ser Leu Thr Gly
1205
Arg Thr Gly Ser Ala
1225
Gly Gly Phe Ala Ser
1240
Thr Thr Asp Thr Met
1255
Phe Gln Ala
1270
Asp Gly Trp
1285
Ser Cys Leu

Thr Leu
Ile Thr

Arg Pro
1305

Pro Asp

1320

Trp Gly

Tyr Thr Pro

Glu Gly Ser
1335
Asn Trp Lys
1350
Cys Ile Gly
1365
Ala Glu Asp

Asn Leu

Phe Leu

Ser Ser
1385

Phe Leu

1400

Val Ile

Gly Arg Gly

Cys Cys Gln

1415

Ala Asn Ala Val Tyr

1430

Val Ser Pro Pro Phe
1445

Glu Leu Glu Thr Ile

1465

1085

Ile Gly Thr
1100

Arg Lys Glu

1115

Val

Val
His
Tyr Ser Val
1130
Arg

Gly Pro Leu

Ile Leu Gln
1165

Thr Arg

1180

Leu Ala

Ser

Arg Ala

Ser Lys
1195
Glu Glu Trp Thr
1210
Leu His Arg Phe
Gln Ser Thr Ala
1245
Asp Leu Gly
1260
Tyr Ala
1275

Cys Thr

Arg

Leu Gln
Ser
1290
Ile Glu Glu

Asp

Ile

Val Ser His Val

1325

Gln Glu Ile Lys
1340

Ala Pro Ala

1355

Tyr Gly Asp

1370

Leu Phe Pro

Glu

Leu

Leu

Leu

1405
Ser

Lys Gly Leu

His Arg Arg
1420
Gly Gly Leu Ile
1435
Leu Ser Leu Thr
1450
Pro His Lys Ile

Tyr Pro Thr Ser Asn Arg Asp Met Gly Val Ile Val Arg

Thr Val Pro

Thr Pro Cys
1120
His Cys Pro
1135
Pro Ala
1150

Pro Trp

Tyr
Glu

Leu Arg Asp

Met Thr Ile
1200
Lys Arg Gln
1215
Ser Thr
1230

Ala Leu

Ser
Thr

Asp Gln Asn

Ile Thr Thr
1280
His Tyr His

1295
Thr Leu Asp
1310

Leu Lys Thr
Gln Ile Tyr

Gln Ser Tyr
1360
Ala Tyr Arg
1375
Ser Ile Gln
1390
Asp Gly Leu

Leu Ala His

Tyr Leu Ile
1440
Arg Ser Gly
1455
Pro Thr Ser
1470
Asn Tyr Phe



Lys Tyr Gln Cys Arg Leu Ile Glu Lys Gly Lys Tyr Arg

Ser
1505
Pro
Leu
Ser
Phe
Lys
1585
Trp
Thr
Asn
His
Asp
1665
Leu
Leu
Leu
Cys
Phe
1745
Met
Asn
Ile
Val

Glu
1825

Leu Lys Lys Leu

Glu

Ala

Ser

Ile

1490
Gln

Phe
Ser
Leu
Thr
1570
Phe
Gly
Thr
Pro
Tyr
1650
Phe
Arg
Ser
Glu
Trp
1730
Leu
Asp
Val
Tyr
Thr

1810
Phe

Ser
Arg

Gln
1890

1475

1495
Leu Trp Leu Phe Ser
1510
Ser Ile Ser Thr Thr
1525
Gly Lys Asp Lys Asn
1540
Leu Arg Ser Gly Glu
1555
Lys Asp Ile Leu Leu
1575
Gly Ile Ala Lys Asp
1590
Arg Glu Ser Arg Gly
1605
Thr Pro Tyr Pro Lys
1620
Leu Leu Ser Gly Ile
1635
Lys Ile Arg Ser Ile
1655
Leu Ser Cys Gly Asp
1670
Glu Asn Val His Ser
1685
Gly Ser Val Met Arg
1700
Thr Leu
1715
Glu Tyr

Gly Gly Asp

Pro Ser Asp
1735
Lys Ala Gly
1750
Val Arg Asp
1765
Tyr Val His

Arg Leu
Met Glu

Arg Asn
1780

Lys Thr

1795

Ile Leu

Tyr Gly Thr

Gly Pro Met
1815
Ser Gln Thr
1830
Ile Asp Glu
1845
Asn Leu Tyr

Ser Ser

Trp Lys
1860
Ala Lys Lys Val Ser
1875
Phe Ile Pro Asp Pro
1895

1480

1500
Ser Ile
1515
Ile Leu

Asp Val Leu

Leu Leu Gln
1530
Glu Leu Arg Glu Leu
1545
Gly Trp Glu Asp Ile
1560
Cys Pro Glu Glu Ile
1580
Asn Asn Lys Asp Met
1595
Thr Ile Thr Thr Ile
1610
Met Leu Glu Met Pro
1625
Arg Leu Gly Gln Leu
1640
Leu His Gly Met Gly
1660
Gly Ser Gly Gly Met
1675
Arg Gly Ile Phe Asn
1690
Gly Ala Ser
1705
Lys Ser
1720
Leu Cys

Pro Glu

Arg Cys Val

Asp Pro Arg
1740

Gln Ile

1755

Ser Leu

Leu Gly Leu

Thr
1770
Leu

Ser Ser

Arg Ile
1785

Tyr Ile Cys

1800

Phe Lys Thr

Asp Glu
Glu Ser

Val Asp
1820

Tyr Met

1835

Asp Trp

Ser Glu Vval

Pro Asn Pro
1850
Ala Phe Gln Ser Ser
1865
Thr Tyr Phe Thr Leu
1880
Phe Val Asn Ile Glu
1900

1485

Ser His Tyr

Asp Phe Ile Gly
1520

Lys Pro Phe

1535

Asn Leu Ser

1550

Val Lys Phe

Tyr
Ala

His
1565
Arg His Ala Cys

Ser Tyr Pro Pro
1600
Pro Val Tyr Tyr
1615
Pro Arg Ile Gln
1630
Pro Thr Gly Ala
1645
Ile His Tyr Arg
Thr Ala Ala Leu
1680
Leu Leu Glu
1695
Pro Ser
1710
Gly Glu

Ser

Pro Ala

Asn Thr
1725

Thr Trp Asp Tyr
Val
1760
Thr

Asp Leu Ile

Lys Ile Glu
1775
Gln Gly Val
1790
Glu Lys Asn
1805
Leu Val Gln

Leu
Ala
Thr
Val Cys Lys Gly
1840
Ser Ser Ile Asn
1855
Glu Gln Glu Phe
1870

Thr Gly Ile Pro
1885

Thr Met Leu Gln

Phe Gly Val Pro Thr Gly Val Ser His Ala Ala Ala Leu Lys Ser



1905

Ser

Ile Ile Ser Tyr
1940

Pro Asn Pro Pro

1955

Gly Ile Ser

1970

Gln Gln Cys

Thr

Tyr
1985
Glu Ala Vval Ser

Gly Asp Gly Leu
2020

Ile Gly Asn Trp

2035
Leu Asn Pro Phe
2050

Asp Asn His Leu

2065

Glu Trp Ile Asn

Leu Lys Ser Asp
2100

<210> 10
211> 229
<212> PRT
<213> Vesicular

<400> 10
Met Ser
1
Ser

Ser Leu
Leu
20
Ala

Lys Lys

Met Glu Tyr
35
Glu Met
50

Phe

Asp Asp

Phe
65
Tyr

Thr Val

Ser Asp Val

Gly Met Ala Gly
100
Asn Leu
115

Tyr

Ser Ser

Glu His
130
Gly

Pro

Met
145
Pro

Lys Thr

Phe Asn Ile

Tyr
Ser
Phe
Leu

Val

2005

Pro
Ile
Asn
Lys

Arg

2085

Leu

1910

Asn Ile Asn His
1945

Asp Gly Ile Ala

1960
Trp Leu Ser Leu
1975

Ala Val Ile Gln

1990

Lys Gly Gly Tyr

Lys Asp Thr Arg
2025

Arg Ser Leu Glu

2040
Glu Ile Leu Phe
2055

Trp Ser Asn Leu

2070

Arg Ile Ser Lys

His Glu Glu Asn
2105

stomatitis virus

Lys
Gly
Pro
Thr
Lys
Ala
85

Lys
Lys
Ala

Pro

Gly

Lys Ile Leu Gly

Ile Ala Pro
25

Ile

Pro

Ala Pro
40

Pro

Ser

Tyr Asp Asn
55

Met Thr

70

Ala

Val Arg

Ala Val Ser

Arg Pro Phe Tyr

105

Ala Thr Pro Ala

120

His Cys Glu

135

Pro Met Leu Asn

150

Leu Tyr Lys Gly

1915 1920

Asp Arg Pro Ala Asp Leu Leu Thr Ile Ser Leu Phe Tyr Met Ala
1925

1930
Ile

1935
Arg Val Gly Pro Ile Pro
1950
Asn Val Gly Ile Ala Ile
1965
Glu Lys Asp Ile Pro Leu
1980
Ser Phe Pro Ile Arg Trp
1995 2000
Lys Gln Lys Trp Ser Thr Arg
2010 2015
Ile Ser Asp Ser Leu Ala
2030
Leu Val Arg Asn Gln Val
2045
Asn Gln Leu Cys Arg Thr
2060
Arg Arg Asn Thr Gly Met
2075
Glu Asp Arg Ser Ile Leu
2090 2095
Ser Trp Arg Asp

Gln
Met

Gln

Pro
Arg
Val
Ile

2080
Met

Leu
10
Pro

Lys Gly Lys Gly Lys

15
Thr

Lys

Tyr Glu Glu Asp Ser

30

Asp Lys Ser Tyr Phe Val

45

Gln Leu Arg Tyr Glu Phe

60
Arg

Lys
Phe Thr
80
Ile

Asn Pro
75

Trp

Ser Arg

His His Met
90

Lys

Asp Tyr
95
Ile Ala Phe Leu
110

Gln

Leu Gly

Val Leu Ala Asp Gln

125
Leu

Gly

Arg Ala Tyr Pro His

140
Glu

Arg

Val Pro His Phe
155

Ile

Arg Arg

160

Thr Glu Leu Thr Met Thr



165 170

Ile Tyr Asp Asp Glu Ser Leu Glu Ala Ala Pro Met Ile
180 185

Phe Asn Ser Ser Lys Phe Ser Asp Phe Arg Glu Lys Ala
195 200 205

Gly Leu Ile Val Glu Lys Lys Ala Ser Gly Ala Trp Val

210 215 220

Ile Gly His Phe Lys

225

<210> 11

<211> 498

<212> PRT

<213> Lymphocytic choriomeningitis mammarenavirus

<400> 11
Met Gly Gln Ile Val Thr Met Phe Glu Ala Leu Pro His
1 5 10
Glu Val Ile Asn Ile Val Ile Ile Val Leu Ile Ile Ile
20 25
Lys Ala Val Tyr Asn Phe Ala Thr Cys Gly Ile Leu Ala
35 40 45
Phe Leu Phe Leu Ala Gly Arg Ser Cys Gly Met Tyr Gly
50 55 60
Pro Asp Ile Tyr Lys Gly Val Tyr Gln Phe Lys Ser Val
65 70 75
Met Ser His Leu Asn Leu Thr Met Pro Asn Ala Cys Ser
85 90
Ser His His Tyr Ile Ser Met Gly Ser Ser Gly Leu Glu
100 105
Thr Asn Asp Ser Ile Leu Asn His Asn Phe Cys Asn Leu
115 120 125
Phe Asn Lys Lys Thr Phe Asp His Thr Leu Met Ser Ile
130 135 140
Leu His Leu Ser Ile Arg Gly Asn Ser Asn His Lys Ala
145 150 155
Asp Phe Asn Asn Gly Ile Thr Ile Gln Tyr Asn Leu Ser
165 170
Pro Gln Ser Ala Ile Ser Gln Cys Arg Thr Phe Arg Gly
180 185
Asp Met Phe Arg Thr Ala Phe Gly Gly Lys Tyr Met Arg
195 200 205
Gly Trp Ala Gly Ser Asp Gly Lys Thr Thr Trp Cys Ser
210 215 220
Tyr Gln Tyr Leu Ile Ile Gln Asn Arg Thr Trp Glu Asn
225 230 235
Tyr Ala Gly Pro Phe Gly Met Ser Arg Ile Leu Phe Ala
245 250
Thr Lys Phe Leu Thr Arg Arg Leu Ala Gly Thr Phe Thr
260 265
Ser Asp Ser Ser Gly Val Glu Asn Pro Gly Gly Tyr Cys
275 280 285
Trp Met Ile Leu Ala Ala Glu Leu Lys Cys Phe Gly Asn

Trp
190
Leu

Leu

Ile
Thr
30

Leu
Leu
Glu
Ala
Leu
110
Thr
Val
Val
Phe
Arg
190
Ser
Gln
His
Gln
Trp
270

Leu

Thr

175
Asp

Met

Asp

Ile
15

Ser
Val
Asn
Phe
Asn
95

Thr
Ser
Ser
Ser
Ser
175
Val
Gly
Thr
Cys
Glu
255
Thr
Thr

Ala

His
Phe

Ser

Asp
Ile
Ser
Gly
Asp
80

Asn
Phe
Ala
Ser
Cys
160
Asp
Leu
Trp
Ser
Arg
240
Lys
Leu

Lys

Val



290
Ala Lys Cys Asn
305
Leu Ile Asp Tyr

Glu Ser Ala Leu
340

Asp Gln Leu Leu

355
Tyr Cys Asn Tyr
370

Glu Thr Ser Val

385

Asn Glu Thr His

Ile Thr Glu Met
420

Pro Leu Ala Leu

435
Ile Ser Ile Phe
450

Lys Gly Gly Ser

465

Cys Ser Cys Gly

Arg Arg

<210> 12

<211> 498

<212> PRT

<213> Dandenong

<400> 12

Met Gly Gln Leu

1

Glu Val Ile Asn
20

Lys Ala val Tyr

35
Phe Cys Leu Leu
50

Pro Asp Ile Tyr

65

Met Ser Gln Leu

Ser His His Tyr
100
Thr Asn Asp Ser
115
Phe Lys Lys Lys
130
Leu His Leu Ser

Val
Asn
325
His
Met
Ser
Pro
Phe
405
Leu
Met
Leu

Cys

Ala
485

Asn
310
Lys
Val
Arg
Lys
Lys
390
Ser
Arg
Asp
His
Pro

470
Phe

virus

Ile
Ile
Asn
Ala
Lys
Asn
85

Ile
Ile

Thr

Ile

Thr
Val
Phe
Gly
Gly
70

Leu
Ser
Ile

Phe

Arg

295
His

Ala
Phe
Asn
Phe
375
Cys
Asp
Lys
Leu
Leu
455
Lys

Lys

Met
Ile
Ala
Arg
55

Leu
Thr
Met
Ser
Asp

135
Gly

Asp
Ala
Lys
His
360
Trp
Trp
Gln
Asp
Leu
440
Val

Pro

Val

Phe
Ile
Thr
40

Ser
Tyr
Met
Gly
His
120
His

Asn

Glu
Leu
Thr
345
Leu
Tyr
Leu
Ile
Tyr
425
Met
Lys
His

Pro

Glu
Val
25

Cys
Cys
Gln
Pro
Lys
105
Asn

Thr

Thr

Glu
Ser
330
Thr
Arg
Leu
Val
Glu
410
Ile
Phe
Ile

Arg

Gly
490

Ala
10

Leu
Gly
Gly
Phe
Asn
90

Ser
Phe

Leu

Asn

Phe
315
Lys
Val
Asp
Glu
Thr
395
Gln
Lys
Ser
Pro
Leu

475
Val

Leu
Val
Ile
Leu
Lys
75

Ala
Gly
Cys
Met

Tyr

300
Cys

Phe
Asn
Leu
His
380
Asn
Glu
Arg
Thr
Thr
460
Thr

Lys

Pro
Ile
Ile
Tyr
60

Ser
Cys
Leu
Asn
Ser

140
Lys

Asp
Lys
Ser
Met
365
Ala
Gly
Ala
Gln
Ser
445
His
Asn

Thr

His
Ile
Ala
45

Gly
Val
Ser
Glu
Leu
125
Ile

Ala

Met
Gln
Leu
350
Gly
Lys
Ser
Asp
Gly
430
Ala
Arg

Lys

Ile

Ile
Thr
30

Leu
Val
Glu
Ala
Leu
110
Thr
Val

Val

Leu
Asp
335
Ile
Val
Thr
Tyr
Asn
415
Ser
Tyr
His
Gly

Trp
495

Ile
15

Ser
Ile
Thr
Phe
Asn
95

Thr
Asp
Ala

Ser

Arg
320
Val
Ser
Pro
Gly
Leu
400
Met
Thr
Leu
Ile
Ile

480
Lys

Asp
Ile
Ser
Gly
Asn
80

Asn
Phe
Gly

Ser

Cys



145
Asp

Ala
Asp
Gly
Tyr
225
Tyr
Thr
Ser
Trp
Ala
305
Leu
Glu
Asp
Tyr
Asp
385
Asn
Ile
Pro
Ile
Lys
465
Cys

Arg

<210> 13

Phe
Gln
Met
Trp
210
Gln
Ala
Lys
Asp
Met
290
Lys
Ile
Ser
Gln
Cys
370
Thr
Glu
Thr
Leu
Ser
450
Gly

Ser

Arg

Asn
Ser
Phe
195
Lys
Tyr
Gly
Phe
Ser
275
Leu
Cys
Asp
Ala
Leu
355
Asn
Ser
Thr
Glu
Ala
435
Val
Gly

Cys

<211> 489
<212> PRT
<213> Mopeia mammarenavirus

<400> 13

Asn
Ala
180
Arg
Gly
Leu
Pro
Leu
260
Ser
Ile
Asn
Tyr
Leu
340
Leu
Tyr
Val
His
Met
420
Leu
Phe
Thr

Gly

Gly
165
Ile
Thr
Ser
Ile
Phe
245
Thr
Gly
Ala
Ile
Asn
325
His
Met
Ser
Pro
Phe
405
Leu
Met
Leu

Cys

Ala
485

150
Ile

Asn
Ala
Asp
Ile
230
Gly
Arg
Thr
Ala
Asn
310
Lys
Leu
Arg
Lys
Lys
390
Ser
Arg
Asp
His
Pro

470
Phe

Thr
Gln
Phe
Gly
215
Gln
Leu
Arg
Glu
Glu
295
His
Ala
Phe
Asn
Phe
375
Cys
Asp
Lys
Leu
Leu
455
Lys

Lys

Met Gly Gln Ile Val Thr Phe

Ile
Cys
Gly
200
Lys
Asn
Ser
Leu
Asn
280
Leu
Asp
Ala
Lys
His
360
Trp
Trp
Gln
Asp
Leu
440
Met

Pro

Val

Gln
Arg
185
Gly
Thr
Arg
Arg
Ala
265
Pro
Lys
Glu
Leu
Thr
345
Leu
Tyr
Leu
Ile
Tyr
425
Met
Lys
His

Pro

Tyr
170
Thr
Lys
Thr
Thr
Val
250
Gly
Gly
Cys
Glu
Lys
330
Thr
Arg
Leu
Val
Glu
410
Ile
Phe
Ile
Arg

Gly
490

155
Asn

Phe
Tyr
Trp
Trp
235
Leu
Thr
Gly
Phe
Phe
315
Lys
Val
Asp
Glu
Ser
395
Gln
Lys
Ser
Pro
Leu

475
Val

Leu
Arg
Met
Cys
220
Glu
Phe
Phe
Tyr
Gly
300
Cys
Phe
Asn
Leu
His
380
Asn
Glu
Arg
Thr
Thr
460
Thr

Lys

Ser
Gly
Arg
205
Ser
Asn
Ala
Thr
Cys
285
Asn
Asp
Lys
Ser
Met
365
Val
Gly
Ala
Gln
Ser
445
His
Ser

Thr

Phe
Arg
190
Ser
Gln
His
Gln
Trp
270
Leu
Thr
Met
Glu
Leu
350
Gly
Lys
Ser
Asp
Gly
430
Ala
Arg
Lys

Val

Ser
175
Val
Gly
Thr
Cys
Glu
255
Thr
Thr
Ala
Leu
Asp
335
Ile
Val
Thr
Tyr
Asn
415
Ser
Tyr
His
Gly

Trp
495

160
Asp

Leu
Tyr
Ser
Glu
240
Lys
Leu
Lys
Val
Arg
320
Val
Ser
Pro
Gly
Leu
400
Met
Thr
Leu
Ile
Ile

480
Lys

Phe Gln Glu Val Pro His Ile Leu Glu



Glu
Lys
Phe
Tyr
65

Met
Gly
Asp
Asp
Asp
145
Ile
Asn
Met
Gln
Trp
225
Ser
Leu
Pro
Lys
Glu
305
Ile
Lys
Leu
Tyr
Leu
385
Ile
Tyr

Val

Val
Gly
Leu
50

Glu
Pro
Asn
His
Lys
130
Phe
Ser
His
Tyr
Cys
210
Glu
Leu
Gly
Gly
Cys
290
Glu
Ser
Ala
Arg
Leu
370
Val
Glu
Glu

Phe

Met
Ile
35

Phe
Phe
Leu
Glu
Lys
115
Ala
Asn
Ile
Cys
Trp
195
Ile
Asp
Leu
Leu
Gly
275
Phe
Phe
Lys
Val
Asp
355
Asn
Thr
Gln
Lys

Ser

Asn
20

Tyr
Leu
Phe
Ser
Thr
100
Phe
Leu
Gln
Gln
Gly
180
Ser
Gln
His
Ser
Phe
260
Tyr
Gly
Cys
Leu
Asn
340
Leu
Asp
Asn
Glu
Arg

420
Thr

Ile
Asn
Cys
Ser
Cys
85

Gly
Cys
Met
Tyr
Tyr
165
Thr
Thr
Thr
Cys
Gln
245
Thr
Cys
Asn
Asp
Arg
325
Ala
Met
Thr
Gly
Ala
405
Gln

Ser

Val
Val
Gly
Leu
70

Ser
Leu
Asn
Ser
Glu
150
Asn
Ile
Ser
Asp
Met
230
Arg
Trp
Leu
Thr
Met
310
Ser
Leu
Gly
Arg
Ser
390
Asn

Ser

Phe

Leu
Met
Arg
55

Asp
Lys
Glu
Leu
Ile
135
Ala
Leu
Ala
Leu
Tyr
215
Phe
Thr
Thr
Thr
Ala
295
Leu
Glu
Ile
Ile
Thr
375
Tyr
Asn

Thr

Tyr

Met
Thr
40

Ser
Leu
Asn
Leu
Ser
120
Leu
Met
Ser
Asn
Ser
200
Lys
Ser
Arg
Leu
Arg
280
Ile
Arg
Val
Asn
Pro
360
Gly
Leu
Met

Thr

Leu

Thr
25

Cys
Cys
Asp
Asn
Thr
105
Asp
Thr
Ser
His
Gly
185
Val
Tyr
Arg
Asn
Ser
265
Ser
Ala
Leu
Gln
Asp
345
Tyr
Arg
Asn
Phe
Pro

425
Ile

10
Leu

Gly
Ser
Met
Ser
90

Leu
Ala
Thr
Cys
Ser
170
Ile
Ala
Leu
Pro
Phe
250
Asp
Met
Lys
Phe
Gln
330
Gln
Cys
Thr
Glu
Thr
410

Leu

Ser

Ser
Ile
Ser
Ser
75

His
Thr
His
Phe
Asp
155
Asn
Met
Ser
Ile
Ser
235
Tyr
Ser
Leu
Cys
Asp
315
Ser
Leu
Asn
Ser
Thr
395
Asp
Gly

Val

Ile
Ile
Ile
60

Ser
His
Asn
Arg
His
140
Phe
Tyr
Asp
Asp
Ile
220
Pro
Ile
Glu
Ile
Asn
300
Phe
Ile
Val
Tyr
Leu
380
Gln
Met

Leu

Phe

Leu
Gly
45

Tyr
Leu
Tyr
Thr
Arg
125
Leu
Asn
Val
Val
Ile
205
Gln
Met
Ser
Gly
Gly
285
Gln
Asn
Asn
Met
Ser
365
Pro
Phe
Leu

Val

Leu

Ala
30

Leu
Lys
Asn
Ile
Ser
110
Asn
Ser
Gly
Asp
Phe
190
Ser
Asn
Gly
Arg
Asn
270
Leu
Ala
Lys
Leu
Arg
350
Lys
Lys
Ser
Arg
Asp

430
His

15
Ile

Ile
Asp
Ala
Gln
95

Ile
Leu
Ile
Gly
Ala
175
Arg
Gly
Thr
Phe
Arg
255
Asp
Asp
His
Gln
Ile
335
Asn
Phe
Cys
Thr
Lys
415

Leu

Leu

Leu
Thr
Asn
Thr
80

Val
Ile
Tyr
Pro
Lys
160
Gly
Arg
Thr
Ser
Leu
240
Leu
Met
Leu
Asp
Ala
320
Asn
His
Trp
Trp
Glu
400
Glu
Phe

Ile



435

Lys Ile Pro Thr His

450

His Arg Leu Asn His

465

Pro Gly Leu Pro Thr

<210> 14

<211> 446
<212> PRT
<213> Homo sapiens

<400> 14

Glu
1
Ser
Ala
Ala
Lys
65
Leu
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Pro
225
Phe
Pro
Val
Thr

Val

Val
Leu
Met
Tyr
50

Gly
Gln
Arg
Thr
Pro
130
Gly
Asn
Gln
Ser
Ser
210
Cys
Leu
Glu
Gln
Lys

290
Leu

Met
Arg
Ser
35

Ile
Arg
Met
His
Leu
115
Leu
Cys
Ser
Ser
Ser
195
Asn
Pro
Phe
Val
Phe
275

Pro

Thr

Leu
Leu
20

Trp
Ser
Phe
Asn
Ser
100
Val
Ala
Leu
Gly
Ser
180
Leu
Thr
Pro
Pro
Thr
260
Asn

Arg

Val

485

Val
Ser
Val
Gly
Thr
Ser
85

Asn
Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Pro
245
Cys
Trp

Glu

Leu

Arg
Met

470
Gln

Glu
Cys
Arg
Gly
Ile
70

Leu
Val
Val
Cys
Lys
150
Leu
Leu
Thr
Val
Pro
230
Lys
Val
Tyr

Glu

His

His
455
Ala

Trp

Ser
Thr
Gln
Gly
55

Ser
Arg
Asn
Ser
Ser
135
Asp
Thr
Tyr
Lys
Asp
215
Ala
Pro
Val
Val
Gln

295
Gln

440
Ile

Ile

Lys

Gly
Ala
Ala
40

Gly
Arg
Ala
Tyr
Ser
120
Arg
Tyr
Ser
Ser
Thr
200
Lys
Pro
Lys
Val
Asp
280
Phe

Asp

445

Lys Gly Lys Pro Cys Pro Lys Pro

460

Cys Ser Cys Gly Phe Tyr Lys Gln

Arg

Gly
Ser
25

Pro
Asp
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Glu
Asp
Asp
265
Gly

Asn

Trp

Gly
10
Gly

Thr
Asn
Asp
90

Ala
Ser
Thr
Pro
Val
170
Ser
Thr
Val
Phe
Thr
250
Val
Val

Ser

Leu

475

Leu
Phe
Lys
Tyr
Ala
75

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Leu
235
Leu
Ser
Glu

Thr

Asn

Val
Thr
Gly
Tyr
60

Lys
Ala
Asp
Lys
Glu
140
Pro
Thr
Val
Asn
Ser
220
Gly
Met
Gln
Val
Tyr

300
Gly

Gln
Phe
Leu
45

Ser
Asn
Val
Tyr
Gly
125
Ser
Val
Phe
Val
Val

205
Lys

Ile
Glu
His
285
Arg

Lys

Pro
Ser
30

Glu
Ser
Ser
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asp
Tyr
Pro
Ser
Asp
270
Asn

Val

Glu

Gly
15

Ala
Trp
Ser
Leu
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Gly
Ser
Arg
255
Pro
Ala
Val

Tyr

480

Gly
Ser
Val
Val
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys
Pro
Val
240
Thr
Glu
Lys

Ser

Lys



305
Cys Lys Val Ser Asn
325
Ser Lys Ala Lys Gly
340
Pro Ser Gln Glu Glu
355
Val Lys Gly Phe Tyr
370
Gly Gln Pro Glu Asn
385
Asp Gly Ser Phe Phe
405
Trp Gln Glu Gly Asn
420
His Asn His Tyr Thr
435

<210> 15

<211> 218

<212> PRT

<213> Homo sapiens

<400> 15
Glu Ile Val Leu Thr
1 5
Glu Arg Ala Thr Met
20
Gly Ile Ser Phe Met
35
Lys Leu Leu Ile Tyr
50
Arg Phe Ser Gly Ser
65
Arg Leu Glu Pro Glu
85
Glu val Pro Trp Thr
100
Thr Val Ala Ala Pro
115
Leu Lys Ser Gly Thr
130
Pro Arg Glu Ala Lys
145
Gly Asn Ser Gln Glu
165
Tyr Ser Leu Ser Ser
180
His Lys Val Tyr Ala
195
Val Thr Lys Ser Phe
210

310
Lys

Gln
Met
Pro
Asn
390
Leu

Val

Gln

Gln
Ser
Asn
Val
Gly
70

Asp
Phe
Ser
Ala
Val
150
Ser
Thr
Cys

Asn

Gly
Pro
Thr
Ser
375
Tyr
Tyr

Phe

Lys

Ser
Cys
Trp
Ala
55

Ser
Phe
Gly
Val
Ser
135
Gln
Val
Leu

Glu

Arg
215

Leu
Arg
Lys
360
Asp
Lys
Ser

Ser

Ser
440

Pro
Arg
Tyr
40

Ser
Gly
Ala
Gln
Phe
120
Val
Trp
Thr
Thr
Val

200
Gly

Pro
Glu
345
Asn
Ile
Thr
Arg
Cys

425
Leu

Ala
Ala
25

Gln
Asn
Thr
Val
Gly
105
Ile
Val
Lys
Glu
Leu
185
Thr

Glu

Ser
330
Pro
Gln
Ala
Thr
Leu
410

Ser

Ser

Thr
10

Ser
Gln
Gln
Asp
Tyr
90

Thr
Phe
Cys
Val
Gln
170
Ser
His

Cys

315
Ser

Gln
Val
Val
Pro
395
Thr

Val

Leu

Leu
Glu
Lys
Gly
Phe
75

Tyr
Lys
Pro
Leu
Asp
155
Asp

Lys

Gln

Ile
Val
Ser
Glu
380
Pro
Val

Met

Ser

Ser
Asn
Pro
Ser
60

Thr
Cys
Leu
Pro
Leu
140
Asn
Ser

Ala

Gly

Glu
Tyr
Leu
365
Trp
Val
Asp
His

Leu
445

Leu
Ile
Gly
45

Gly
Leu
Gln
Glu
Ser
125
Asn
Ala
Lys

Asp

Leu
205

Lys
Thr
350
Thr
Glu
Leu
Lys
Glu

430
Gly

Ser
Asp
30

Gln
Ile
Thr
Gln
Ile
110
Asp
Asn
Leu
Asp
Tyr

190
Ser

Thr
335
Leu
Cys
Ser
Asp
Ser

415
Ala

Pro
15

Thr
Ala
Pro
Ile
Ser
95

Lys
Glu
Phe
Gln
Ser
175
Glu

Ser

320
Ile

Pro
Leu
Asn
Ser
400
Arg

Leu

Gly
Ser
Pro
Ala
Ser
80

Lys
Arg
Gln
Tyr
Ser
160
Thr

Lys

Pro



<210> 16

<211> 446
<212> PRT
<213> Homo sapiens

<400> 16

Glu
1
Ser
Ala
Ala
Lys
65
Leu
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Pro
225
Phe
Pro
Val
Thr
Val
305
Cys
Ser

Pro

Val

Val
Leu
Met
Tyr
50

Gly
Gln
Arg
Thr
Pro
130
Gly
Asn
Gln
Ser
Ser
210
Cys
Leu
Glu
Gln
Lys
290
Leu
Lys
Lys

Ser

Lys

Met
Arg
Ser
35

Ile
Arg
Met
His
Leu
115
Leu
Cys
Ser
Ser
Ser
195
Asn
Pro
Phe
Val
Phe
275
Pro
Thr
Val
Ala
Gln

355
Gly

Leu
Leu
20

Trp
Ser
Phe
Asn
Ser
100
Val
Ala
Leu
Gly
Ser
180
Leu
Thr
Pro
Pro
Thr
260
Asn
Arg
Val
Ser
Lys
340
Glu

Phe

Val
Ser
Val
Gly
Thr
Ser
85

Asn
Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Pro
245
Cys
Trp
Glu
Leu
Asn
325
Gly

Glu

Tyr

Glu
Cys
Arg
Gly
Ile
70

Leu
Pro
Val
Cys
Lys
150
Leu
Leu
Thr
Val
Pro
230
Lys
Val
Tyr
Glu
His
310
Lys
Gln

Met

Pro

Ser
Thr
Gln
Gly
55

Ser
Arg
Asn
Ser
Ser
135
Asp
Thr
Tyr
Lys
Asp
215
Ala
Pro
Val
Val
Gln
295
Gln
Gly
Pro

Thr

Ser

Gly
Ala
Ala
40

Gly
Arg
Ala
Tyr
Ser
120
Arg
Tyr
Ser
Ser
Thr
200
Lys
Pro
Lys
Val
Asp
280
Phe
Asp
Leu
Arg
Lys

360
Asp

Gly
Ser
25

Pro
Asp
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Glu
Asp
Asp
265
Gly
Asn
Trp
Pro
Glu
345

Asn

Ile

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Ala
Ser
Thr
Pro
Val
170
Ser
Thr
Val
Phe
Thr
250
Val
Val
Ser
Leu
Ser
330
Pro

Gln

Ala

Leu
Phe
Lys
Tyr
Ala
75

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Leu
235
Leu
Ser
Glu
Thr
Asn
315
Ser
Gln

Val

Val

Val
Thr
Gly
Tyr
60

Lys
Ala
Asp
Lys
Glu
140
Pro
Thr
Val
Asn
Ser
220
Gly
Met
Gln
Val
Tyr
300
Gly
Ile
Val

Ser

Glu

Gln
Phe
Leu
45

Ser
Asn
Val
Tyr
Gly
125
Ser
Val
Phe
Val
Val
205
Lys
Gly
Ile
Glu
His
285
Arg
Lys
Glu
Tyr
Leu

365
Trp

Pro
Ser
30

Glu
Ser
Ser
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asp
Tyr
Pro
Ser
Asp
270
Asn
Val
Glu
Lys
Thr
350
Thr

Glu

Gly
15

Ala
Trp
Ser
Leu
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Gly
Ser
Arg
255
Pro
Ala
Val
Tyr
Thr
335
Leu

Cys

Ser

Gly
Ser
Val
Val
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys
Pro
Val
240
Thr
Glu
Lys
Ser
Lys
320
Ile
Pro

Leu

Asn



370

Gly Gln Pro Glu

385

Asp Gly Ser Phe

Trp Gln Glu Gly

420

His Asn His Tyr

<210> 17

435

<211> 218
<212> PRT
<213> Homo sapiens

<400> 17

Glu
1
Glu
Gly
Lys
Arg
65
Arg
Glu
Thr
Leu
Pro
145
Gly
Tyr
His

Val

<210> 18

Ile
Arg
Ile
Leu
50

Phe
Leu
Val
Val
Lys
130
Arg
Asn
Ser
Lys

Thr
210

Val
Ala
Ser
35

Leu
Ser
Glu
Pro
Ala
115
Ser
Glu
Ser
Leu
Val

195
Lys

<211> 446
<212> PRT
<213> Homo sapiens

<400> 18

Leu
Thr
20

Phe
Ile
Gly
Pro
Trp
100
Ala
Gly
Ala
Gln
Ser
180
Tyr

Ser

Asn
Phe
405
Asn

Thr

Thr
Met
Met
Tyr
Ser
Glu
85

Thr
Pro
Thr
Lys
Glu
165
Ser

Ala

Phe

Asn
390
Leu
Val

Gln

Gln
Ser
Asn
Val
Gly
70

Asp
Phe
Ser
Ala
Val
150
Ser
Thr
Cys

Asn

375
Tyr

Tyr
Phe

Lys

Ser
Cys
Trp
Ala
55

Ser
Phe
Gly
Val
Ser
135
Gln
Val
Leu

Glu

Arg
215

Lys
Ser
Ser

Ser
440

Pro
Arg
Tyr
40

Ser
Gly
Ala
Gln
Phe
120
Val
Trp
Thr
Thr
Val

200
Gly

Thr
Arg
Cys

425
Leu

Ala
Ala
25

Gln
Asn
Thr
Val
Gly
105
Ile
Val
Lys
Glu
Leu
185
Thr

Glu

Thr
Leu
410
Ser

Ser

Thr
10

Ser
Gln
Gln
Asp
Tyr
90

Thr
Phe
Cys
Val
Gln
170
Ser
His

Cys

Pro
395
Thr
Val

Leu

Leu
Glu
Lys
Gly
Phe
75

Tyr
Lys
Pro
Leu
Asp
155
Asp

Lys

Gln

380
Pro

Val
Met

Ser

Ser
Asn
Pro
Ser
60

Thr
Cys
Leu
Pro
Leu
140
Asn
Ser

Ala

Gly

Val
Asp
His

Leu
445

Leu
Ile
Gly
45

Gly
Leu
Gln
Glu
Ser
125
Asn
Ala
Lys

Asp

Leu
205

Leu
Lys
Glu

430
Gly

Ser
Asp
30

Gln
Ile
Thr
Gln
Ile
110
Asp
Asn
Leu
Asp
Tyr

190
Ser

Asp
Ser

415
Ala

Pro
15

Thr
Ala
Pro
Ile
Ser
95

Lys
Glu
Phe
Gln
Ser
175
Glu

Ser

Ser
400
Arg

Leu

Gly
Ser
Pro
Ala
Ser
80

Lys
Arg
Gln
Tyr
Ser
160
Thr

Lys

Pro

Glu Val Met Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly



Ser
Ala
Ala
Lys
65

Leu
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Pro
225
Phe
Pro
Val
Thr
Val
305
Cys
Ser
Pro
Val
Gly
385
Asp
Trp

His

Leu
Met
Tyr
50

Gly
Gln
Arg
Thr
Pro
130
Gly
Asn
Gln
Ser
Ser
210
Cys
Leu
Glu
Gln
Lys
290
Leu
Lys
Lys
Ser
Lys
370
Gln
Gly
Gln

Asn

Arg
Ser
35

Ile
Arg
Met
His
Leu
115
Leu
Cys
Ser
Ser
Ser
195
Asn
Pro
Phe
Val
Phe
275
Pro
Thr
Val
Ala
Gln
355
Gly
Pro
Ser

Glu

His

Leu
20

Trp
Ser
Phe
Asn
Ser
100
Val
Ala
Leu
Gly
Ser
180
Leu
Thr
Pro
Pro
Thr
260
Asn
Arg
Val
Ser
Lys
340
Glu
Phe
Glu
Phe
Gly

420
Tyr

Ser
Val
Gly
Thr
Ser
85

Asn
Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Pro
245
Cys
Trp
Glu
Leu
Asn
325
Gly
Glu
Tyr
Asn
Phe
405

Asn

Thr

Cys
Arg
Gly
Ile
70

Leu
Val
Val
Cys
Lys
150
Leu
Leu
Thr
Val
Pro
230
Lys
Val
Tyr
Glu
His
310
Lys
Gln
Met
Pro
Asn
390
Leu

Val

Gln

Thr
Gln
Gly
55

Ser
Arg
Asn
Ser
Ser
135
Asp
Thr
Tyr
Lys
Asp
215
Ala
Pro
Val
Val
Gln
295
Gln
Gly
Pro
Thr
Ser
375
Tyr
Tyr
Phe

Lys

Ala
Ala
40

Gly
Arg
Ala
Tyr
Ser
120
Arg
Tyr
Ser
Ser
Thr
200
Lys
Pro
Lys
Val
Asp
280
Phe
Asp
Leu
Arg
Lys
360
Asp
Lys
Ser

Ser

Ser

Ser
25

Pro
Asp
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Glu
Asp
Asp
265
Gly
Asn
Trp
Pro
Glu
345
Asn
Ile
Thr
Arg
Cys

425
Leu

10
Gly

Gly
Thr
Asn
Asp
90

Ala
Ser
Thr
Pro
Val
170
Ser
Thr
Val
Phe
Thr
250
Val
Val
Ser
Leu
Ser
330
Pro
Gln
Ala
Thr
Leu
410

Ser

Ser

Phe
Lys
Tyr
Ala
75

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Leu
235
Leu
Ser
Glu
Thr
Asn
315
Ser
Gln
Val
Val
Pro
395
Thr
Val

Leu

Thr
Gly
Tyr
60

Lys
Ala
Asp
Lys
Glu
140
Pro
Thr
Val
Asn
Ser
220
Gly
Met
Gln
Val
Tyr
300
Gly
Ile
Val
Ser
Glu
380
Pro
Val

Met

Ser

Phe
Leu
45

Ser
Asn
Val
Tyr
Gly
125
Ser
Val
Phe
Val
Val
205
Lys
Gly
Ile
Glu
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
Val
Asp
His

Leu

Ser
30

Glu
Ser
Ser
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asp
Tyr
Pro
Ser
Asp
270
Asn
Val
Glu
Lys
Thr
350
Thr
Glu
Leu
Lys
Glu

430
Gly

15
Lys

Trp
Ser
Leu
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Gly
Ser
Arg
255
Pro
Ala
Val
Tyr
Thr
335
Leu
Cys
Ser
Asp
Ser

415
Ala

Ser
Val
Val
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys
Pro
Val
240
Thr
Glu
Lys
Ser
Lys
320
Ile
Pro
Leu
Asn
Ser
400
Arg

Leu



435

<210> 19

<211> 218

<212> PRT

<213> Homo sapiens

<400> 19
Glu Ile Val Leu Thr
1 5
Glu Arg Ala Thr Met
20
Gly Ile Ser Phe Met
35
Lys Leu Leu Ile Tyr
50
Arg Phe Ser Gly Ser
65
Arg Leu Glu Pro Glu
85
Glu val Pro Trp Thr
100
Thr Val Ala Ala Pro
115
Leu Lys Ser Gly Thr
130
Pro Arg Glu Ala Lys
145
Gly Asn Ser Gln Glu
165
Tyr Ser Leu Ser Ser
180
His Lys Val Tyr Ala
195
Val Thr Lys Ser Phe
210

<210> 20
<211> 446
<212> PRT
<213> Homo sapiens

<400> 20

Glu Val Met Leu Val
1 5
Ser Leu Arg Leu Ser

20
Ala Met Ser Trp Val
35
Ala Tyr Ile Ser Gly
50
Lys Gly Arg Phe Thr

Gln
Ser
Asn
Val
Gly
70

Asp
Phe
Ser
Ala
Val
150
Ser
Thr
Cys

Asn

Glu
Cys
Arg
Gly

Ile

Ser
Cys
Trp
Ala
55

Ser
Phe
Gly
Val
Ser
135
Gln
Val
Leu

Glu

Arg
215

Ser
Thr
Gln
Gly

55
Ser

440

Pro
Arg
Tyr
40

Ser
Gly
Ala
Gln
Phe
120
Val
Trp
Thr
Thr
Val

200
Gly

Gly
Ala
Ala
40

Gly

Arg

Ala
Ala
25

Gln
Asn
Thr
Val
Gly
105
Ile
Val
Lys
Glu
Leu
185
Thr

Glu

Gly
Ser
25

Pro

Asp

Asp

Thr
10

Ser
Gln
Gln
Asp
Tyr
90

Thr
Phe
Cys
Val
Gln
170
Ser
His

Cys

Gly
10

Gly
Gly
Thr

Asn

Leu
Glu
Lys
Gly
Phe
75

Tyr
Lys
Pro
Leu
Asp
155
Asp

Lys

Gln

Leu
Phe
Lys
Tyr

Ala

Ser
Asn
Pro
Ser
60

Thr
Cys
Leu
Pro
Leu
140
Asn
Ser

Ala

Gly

Val
Thr
Gly
Tyr

60
Lys

445

Leu
Ile
Gly
45

Gly
Leu
Gln
Glu
Ser
125
Asn
Ala
Lys

Asp

Leu
205

Gln
Phe
Leu
45

Ser

Asn

Ser
Asp
30

Gln
Ile
Thr
Gln
Ile
110
Asp
Asn
Leu
Asp
Tyr

190
Ser

Pro
Ser
30

Glu

Ser

Ser

Pro
15

Val
Ala
Pro
Ile
Ser
95

Lys
Glu
Phe
Gln
Ser
175
Glu

Ser

Gly
15

Lys
Trp

Ser

Leu

Gly
Ser
Pro
Ala
Ser
80

Lys
Arg
Gln
Tyr
Ser
160
Thr

Lys

Pro

Gly
Ser
Val
Val

Tyr



65
Leu

Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Pro
225
Phe
Pro
Val
Thr
Val
305
Cys
Ser
Pro
Val
Gly
385
Asp

Trp

His

<210> 21

Gln
Arg
Thr
Pro
130
Gly
Asn
Gln
Ser
Ser
210
Cys
Leu
Glu
Gln
Lys
290
Leu
Lys
Lys
Ser
Lys
370
Gln
Gly

Gln

Asn

Met
His
Leu
115
Leu
Cys
Ser
Ser
Ser
195
Asn
Pro
Phe
Val
Phe
275
Pro
Thr
Val
Ala
Gln
355
Gly
Pro
Ser

Glu

His
435

<211> 218
<212> PRT
<213> Homo sapiens

Asn
Ser
100
Val
Ala
Leu
Gly
Ser
180
Leu
Thr
Pro
Pro
Thr
260
Asn
Arg
Val
Ser
Lys
340
Glu
Phe
Glu
Phe
Gly

420
Tyr

Ser
85

Asn
Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Pro
245
Cys
Trp
Glu
Leu
Asn
325
Gly
Glu
Tyr
Asn
Phe
405

Asn

Thr

70
Leu

Val
Val
Cys
Lys
150
Leu
Leu
Thr
Val
Pro
230
Lys
Val
Tyr
Glu
His
310
Lys
Gln
Met
Pro
Asn
390
Leu

Val

Gln

Arg
Asn
Ser
Ser
135
Asp
Thr
Tyr
Lys
Asp
215
Ala
Pro
Val
Val
Gln
295
Gln
Gly
Pro
Thr
Ser
375
Tyr
Tyr

Phe

Lys

Ala
Tyr
Ser
120
Arg
Tyr
Ser
Ser
Thr
200
Lys
Pro
Lys
Val
Asp
280
Phe
Asp
Leu
Arg
Lys
360
Asp
Lys
Ser

Ser

Ser
440

Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Glu
Asp
Asp
265
Gly
Asn
Trp
Pro
Glu
345
Asn
Ile
Thr
Arg
Cys

425
Leu

Asp
90

Ala
Ser
Thr
Pro
Val
170
Ser
Thr
Val
Phe
Thr
250
Val
Val
Ser
Leu
Ser
330
Pro
Gln
Ala
Thr
Leu
410

Ser

Ser

75
Thr

Met
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Leu
235
Leu
Ser
Glu
Thr
Asn
315
Ser
Gln
Val
Val
Pro
395
Thr

Val

Leu

Ala
Asp
Lys
Glu
140
Pro
Thr
Val
Asn
Ser
220
Gly
Met
Gln
Val
Tyr
300
Gly
Ile
Val
Ser
Glu
380
Pro
Val

Met

Ser

Val
Tyr
Gly
125
Ser
Val
Phe
Val
Val
205
Lys
Gly
Ile
Glu
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
Val
Asp
His

Leu
445

Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asp
Tyr
Pro
Ser
Asp
270
Asn
Val
Glu
Lys
Thr
350
Thr
Glu
Leu
Lys
Glu

430
Gly

Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Gly
Ser
Arg
255
Pro
Ala
Val
Tyr
Thr
335
Leu
Cys
Ser
Asp
Ser

415
Ala

80
Cys

Gln
Val
Ala
Ser
160
Val
Pro
Lys
Pro
Val
240
Thr
Glu
Lys
Ser
Lys
320
Ile
Pro
Leu
Asn
Ser
400
Arg

Leu



<400> 21
Glu Ile Val Leu Thr
1 5
Glu Arg Ala Thr Met
20
Gly Ile Ser Phe Met
35
Lys Leu Leu Ile Tyr
50
Arg Phe Ser Gly Ser
65
Arg Leu Glu Pro Glu
85
Glu val Pro Trp Thr
100
Thr Val Ala Ala Pro
115
Leu Lys Ser Gly Thr
130
Pro Arg Glu Ala Lys
145
Gly Asn Ser Gln Glu
165
Tyr Ser Leu Ser Ser
180
His Lys Val Tyr Ala
195
Val Thr Lys Ser Phe
210

<210> 22

<211> 446

<212> PRT

<213> Homo sapiens

<400> 22
Glu Val Met Leu Val
1 5
Ser Leu Arg Leu Ser
20
Ala Met Ser Trp Val
35
Ala Tyr Ile Ser Gly
50
Lys Gly Arg Phe Thr
65
Leu Gln Met Asn Ser
85
Ala Arg His Ser Asn
100
Gly Thr Leu Val Thr
115
Phe Pro Leu Ala Pro

Gln
Ser
Asn
Val
Gly
70

Asp
Phe
Ser
Ala
Val
150
Ser
Thr
Cys

Asn

Glu
Cys
Arg
Gly
Ile
70

Leu
Val

Val

Cys

Ser
Cys
Trp
Ala
55

Ser
Phe
Gly
Val
Ser
135
Gln
Val
Leu

Glu

Arg
215

Ser
Thr
Gln
Gly
55

Ser
Arg
Asn

Ser

Ser

Pro
Arg
Tyr
40

Ser
Gly
Ala
Gln
Phe
120
Val
Trp
Thr
Thr
Val

200
Gly

Gly
Ala
Ala
40

Gly
Arg
Ala
Tyr
Ser

120
Arg

Ala
Ala
25

Gln
Asn
Thr
Val
Gly
105
Ile
Val
Lys
Glu
Leu
185
Thr

Glu

Gly
Ser
25

Pro
Asp
Asp
Glu
Tyr
105
Ala

Ser

Thr
10

Ser
Gln
Gln
Asp
Tyr
90

Thr
Phe
Cys
Val
Gln
170
Ser
His

Cys

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Ala

Ser

Thr

Leu
Glu
Lys
Gly
Phe
75

Tyr
Lys
Pro
Leu
Asp
155
Asp

Lys

Gln

Leu
Phe
Lys
Tyr
Ala
75

Thr
Met

Thr

Ser

Ser
Asn
Pro
Ser
60

Thr
Cys
Leu
Pro
Leu
140
Asn
Ser

Ala

Gly

Val
Thr
Gly
Tyr
60

Lys
Ala
Asp
Lys

Glu

Leu
Ile
Gly
45

Gly
Leu
Gln
Glu
Ser
125
Asn
Ala
Lys

Asp

Leu
205

Gln
Phe
Leu
45

Ser
Asn
Val
Tyr
Gly

125
Ser

Ser
Asp
30

Gln
Ile
Thr
Gln
Ile
110
Asp
Asn
Leu
Asp
Tyr

190
Ser

Pro
Ser
30

Glu
Ser
Ser
Tyr
Trp
110

Pro

Thr

Pro
15

Val
Ala
Pro
Ile
Ser
95

Lys
Glu
Phe
Gln
Ser
175
Glu

Ser

Gly
15

Lys
Trp
Ser
Leu
Tyr
95

Gly

Ser

Ala

Gly
Ser
Pro
Ala
Ser
80

Lys
Arg
Gln
Tyr
Ser
160
Thr

Lys

Pro

Gly
Ser
Val
Val
Tyr
80

Cys
Gln

Val

Ala



Leu
145
Trp
Leu
Ser
Pro
Pro
225
Phe
Pro
Val
Thr
Val
305
Cys
Ser
Pro
Val
Gly
385
Asp
Trp

His

<210> 23

130
Gly

Asn
Gln
Ser
Ser
210
Cys
Leu
Glu
Gln
Lys
290
Leu
Lys
Lys
Ser
Lys
370
Gln
Gly

Gln

Asn

Cys
Ser
Ser
Ser
195
Asn
Pro
Phe
Val
Phe
275
Pro
Thr
Val
Ala
Gln
355
Gly
Pro
Ser

Glu

His
435

<211> 218
<212> PRT
<213> Homo sapiens

<400> 23

Leu
Gly
Ser
180
Leu
Thr
Pro
Pro
Thr
260
Asn
Arg
Val
Ser
Lys
340
Glu
Phe
Glu
Phe
Gly

420
Tyr

Glu Ile Val Leu

1

Glu Arg Ala Thr

20

Gly Ile Ser Phe

35

Lys Leu Leu Ile

Val
Ala
165
Gly
Gly
Lys
Cys
Pro
245
Cys
Trp
Glu
Leu
Asn
325
Gly
Glu
Tyr
Asn
Phe
405

Asn

Thr

Thr
Met
Met

Tyr

Lys
150
Leu
Leu
Thr
Val
Pro
230
Lys
Val
Tyr
Glu
His
310
Lys
Gln
Met
Pro
Asn
390
Leu

Val

Gln

Gln
Ser
Asn

Val

135
Asp

Thr
Tyr
Lys
Asp
215
Ala
Pro
Val
Val
Gln
295
Gln
Gly
Pro
Thr
Ser
375
Tyr
Tyr

Phe

Lys

Ser
Cys
Trp

Ala

Tyr
Ser
Ser
Thr
200
Lys
Pro
Lys
Val
Asp
280
Phe
Asp
Leu
Arg
Lys
360
Asp
Lys
Ser

Ser

Ser
440

Pro
Arg
Tyr

40
Ser

Phe
Gly
Leu
185
Tyr
Arg
Glu
Asp
Asp
265
Gly
Asn
Trp
Pro
Glu
345
Asn
Ile
Thr
Arg
Cys

425
Leu

Ala
Ala
25

Gln

Asn

Pro
Val
170
Ser
Thr
Val
Phe
Thr
250
Val
Val
Ser
Leu
Ser
330
Pro
Gln
Ala
Thr
Leu
410

Ser

Ser

Thr
10

Ser
Gln

Gln

Glu
155
His
Ser
Cys
Glu
Leu
235
Leu
Ser
Glu
Thr
Asn
315
Ser
Gln
Val
Val
Pro
395
Thr
Val

Leu

Leu
Glu
Lys

Gly

140
Pro

Thr
Val
Asn
Ser
220
Gly
Met
Gln
Val
Tyr
300
Gly
Ile
Val
Ser
Glu
380
Pro
Val

Met

Ser

Ser
Asn
Pro

Ser

Val
Phe
Val
Val
205
Lys
Gly
Ile
Glu
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
Val
Asp
His

Leu
445

Leu
Ile
Gly

45
Gly

Thr
Pro
Thr
190
Asp
Tyr
Pro
Ser
Asp
270
Asn
Val
Glu
Lys
Thr
350
Thr
Glu
Leu
Lys
Glu

430
Gly

Ser
Asp
30

Gln

Ile

Val
Ala
175
Val
His
Gly
Ser
Arg
255
Pro
Ala
Val
Tyr
Thr
335
Leu
Cys
Ser
Asp
Ser

415
Ala

Pro
15

Val
Ala

Pro

Ser
160
Val
Pro
Lys
Pro
Val
240
Thr
Glu
Lys
Ser
Lys
320
Ile
Pro
Leu
Asn
Ser
400
Arg

Leu

Gly
Ser
Pro

Ala



50

Arg Phe Ser

65
Arg

Leu Glu

Glu Val Pro

Thr Val Ala

115

Leu Lys Ser
130

Pro Arg Glu

145

Gly

Asn Ser

Tyr Ser Leu
Val
195

Lys

His Lys

Val Thr

210
<210> 24
<211> 11520

<212> RNA
<213> Vesic

<400> 24

ugcuucuguu
uuuuacagac
cguuuacucc
gaaauguagu
uuuaggccuu
uaggccccau
cuauguuagc
ccucauagcc
ccgaauaugu
gacuguuuag
cuguaaaaac
uacaagaagg

aggucuaagu

Gly Ser
Glu
85
Thr

Pro

Trp
100
Ala Pro

Gly Thr

Ala Lys

Gly
70

Asp
Phe
Ser

Ala

Val

55
Ser Gly

Phe Ala

Gly Gln

Val Phe
120
Ser Val
135

Gln Trp

150

Gln Glu

165

Ser Ser

180

Tyr Ala

Ser Phe

ular

uguuugguaa
aaugucaguu
uaggucaccu
uaugauguuu
uacauaguua
ucaaccuauu
cuuauaaacu
uacgaagguc
cucacccguc
uuacguuuua
uacacacccc
uguacaaguu

uucuaacacg

Ser
Thr
Cys

Asn

Val Thr

Leu Thr

Glu Vval
200
Arg Gly

215

stomatitis virus

uaauaguaau

cucuuaguaa

uaugggccgu

uucCaaacagu

guauguacag

ucuaaccagu

ggaacauagg

uuggucgcgu

uuguguuuac

cuaguuacuu

uuuacuguca

uuuuguacuu

acguaaccgu

Thr Phe
75

Tyr

Asp
Val Tyr
90
Gly Thr
105
Ile

Lys

Phe Pro

Val Cys Leu

Lys Val Asp

155

Glu Gln Asp
170

Leu Ser

185

Thr

Lys
His Gln

Glu Cys

uuuccgaguc
cuguuguguc
cuaaugaagu
cuagauucuc
uugucgauga
ucaaagccuu
aacuuucggg
cuacuguuua
ggacuuaugu
gucaaacuug
uuaauguguu
acacggagca

uguaaaccug

60

Thr Leu Thr

Cys Gln Gln

Glu Ile
110
Asp

Leu

Ser
125
Asn

Pro

Leu Asn

140

Asn Ala Leu

Ser Lys Asp

Ala Asp Tyr

190
Leu Ser

205

Gly

cucuuugaaa
agcaucaagg
cuuuuaguuu
cuauacagau
acauaccucg
auuuguagcc
accugccgca
ccaacggaaa
cuuuuuucga
gagaacacgg
uuuaacagcg

agucuaugcc

uggagacguu

Ile Ser

80

Ser Lys

95

Lys Arg

Glu Gln
Phe Tyr

Gln Ser

160

Ser Thr

175

Glu Lys

Ser Pro

uugucauuag
uuuugaagga
ccucuaagga
gguuccggag
uaauuuccug
cuuucguccc
ugaaggucua
cauagaugaa
guaccuaccc
ucuuccagca
acgucaccug
uugauaacaa

uuauuggccu

60

120

180

240

300

360

420

480

540

600

660

720

780



uacagauguc

guuuacuacg

Ccugaaaccua

acccccguua

cuacuguaac

aggagacggc

ucauggccuc

CcCuacCcCaaac

cgucaguaca

aaacuguuua

uuugauuguc

gcagaccuag

uuaauacuca

cgucgucuac

cguggucuag

cgucuacucc

cugcucguac

agggucaccg

cucacgugua

CuacCauauau

CUacCaaacca

ggagaguggu

ccacugccug

auguuagucc

Cuagauucac

uccccuuucc

gaucguaccu

uucuacauug

aagguccggu

acagaagauu

acugucgaga

ucauauguag

ugaaccgugu

cuaacugcug

uucuaguuuu

gugacguucc

cugggauauu

uauaguaccu

uccgccaucc

acaagguucu

uaagacugug

gucuucgacu

uucaccuaca

cuuucuggaa

aaagcugcua

aacuucguag

uccagugagg

gagagaguuu

auaggaaccu

cuuacagagu

gcucucaguu

aauaggguua

auucuuuaga

cauacgaggc

cuggaccuag

ucuuuaacug

cagagguaua

agacgagucu

agaaugaugu

ugucaaaaca

auuacguggc

gucuuuuggc

ggauucucuc

aagagucuag

auuagagugu

ucucuaucua

ccuaccucac

ucuuagacuu

cguucaacuu

aCauaaauga

ugccaacugu

auuucgucag

cccucuuccc

ucacuacuug

cuguagguac

acCuuaacaag

auuucuccgg

uauaagagac

gguaaguagu

uucuuuaauc

ucgcgagguu

aacuuggcuc

uuccggcuaa

agaaggcagu

agguggucuc

CcguccCaaaca

Caaccucuau

gguguuccgu

ugaggacuau

uucuguuaac

uggauaauau

uuucaagcac

cucuagcuuc

cuucucguau

ggucuuuaac

ccgaaauaug

agccugaccu

agcggucucc

cacguuucac

Ccaguaauacu

uguguaggca

ugaaagguug

aguagaucuc

uaggacgagc

aucugauacu

acucaaggaa

ccuagcgugg

aacuguuuag

uucaacgucu

guauguacgg

uuuugggacg

guuccuuacg

acaugcgaau

uguuuaugug

cucuacacca

acuacgucau

cguucauacg

auaauacgau

ucauagaguu

guguugcucg

gauucgggag

uucuguuagu

uccccggaaa

uugucggacu

Caaauucacc

gguuuaugac

uccucgcggu

ggguuagucu

gguucuuucg

Ccucucaagua

cggacucuau

uuuuuucauu

uuucuucuaa

ugggggaaua

gauaaaaccu

acuuuaccag

daauaaacuag

gaaggugaag

ggacugucgga

acgucauccu

aggucuacua

gcuuaccgag

acgcuuuucu

auucagucuu

guauacuuuu

caggauaaga

acuuuucagg

dauaaaaguc

uccgaacaua

ucuacugaua

cgaacuuaga

ucucgucuuu

cuuagaccgu

cuauugaggc

ucgucauagu

uucagaaguc

gagacagccu

guuuuucaac

gucuauagug

gagccagacu

cuucuccugu

Caacugcucu

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



accuguggau

gccaaucuag

cccuagugua

acccaagaag

uagugcgagu

acgaguuaca

aacucgagug

uaguaaaguu

aacagcucuu

gaucagauug

gagagcuugu

agacaaaugc

cugguacaag

cgaguaguag

ggaccacucg

gcuauagaug

ggagugguac

gucgccggac

guggucgcegsg

cguggacucg

guagugguag

uuggaagucu

uucgccgacc

ggucauggag

gccguacucg

gccguggaag

ggagugguuc

acuaggcuua

auuagcaggc

cauguagccu

auuagauuuc

gacgcuuccg

uggucucgug

uuacugguag

aagaagguuu

uuuccguaga

aagaucgaag

ugauuauagg

gcagugccua

cuccgggacg

uaguggucgu

aaggacaagg

uucccgcaca

ggguugecgga

cucaacugga

aaguuguucu

uagucuccgu

gucauguugg

ccgucucacg

ccgacccggc

uaguaggucu

ucuuaggaca

uggaccuggg

accuacuagg

guuaauucua

aagucuugua

uaccgucccu

cggugagguc

ucccgaauaa

aagucuucug

augcuacuac

aaaagacuaa

ccucgcaccc

acuuguuagg

acagaaaaga

gggggeecga

ggguguagua

aguuccggca

accggccguc

uggucaaguu

cgucgcgguu

agugguugcu

uuuggaagcu

ugucguuggu

acucgaaguc

accuguacaa

cgucgcugcc

ugucuuggac

agcggguccu

acucgcuguc

accggcggcu

uacucuuuaa

ugagucuaca

uugcagggaa

gccauaaccg

acgguguauc

guaaguuaua

ucagugaccu

agucucucuu

aggaccugag

ggccaaauga

uagggauacu

cguccuuaag

gcugcuccac

cauguugaag

uucgacgccg

cucgcaccuc

guuaucggug

gucguaggac

ggugugggag

guuccggcac

gcuaggaguc

gucuuggcgsg

guucuggugsg

ccucuuggug

cuuuugguuc

gucgccgcac

cgacuucacg

gaagaaaugu

ccgucggcga

gauguuuuag

ucuaguucca

cuaccccuuc

uccagaaaug

ucgucgagga

ccggaauuac

auagccggug

gucagaggegg

uuuuuugauu

cggugguacc

uaguuguagc

cgguggacgc

uacaugccgg

aagcuguacu

gugauguagu

uugguguuga

uacucguagc

ucgacgcuga

ucgcgguagu

aagccgecgu

accacgucgg

acgucuaugc

aaggaguggu

cucuugggac

aagccguugu

cacuuuuacu

cauaggguaa

daacCCgaaaaa

guuggucuca

uggggaggsgu

uucccuugcu

uacuagaccc

aaaccggacu

aaguuuacuc

auuaaggucg

gucucuagcu

cggucuagca

acuaguagca

cguaggaccg

acuuaccggg

cgguggacuu

cguacccguc

agacguugga

acucgucgga

aguuguugcc

cggucacguc

ucauguacuc

ucuggucgau

ggccuggaaa

ccucugaccg

cgccgaugac

ggcggeaccg

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020



guucacguug

guuccggegsg

guggcacuug

cccgcacggg

cuggucgcac

gucgcugguc

guaguucucu

gcggauggag

cccgeecgucg

gaaguuccac

cugauacuuu

aCaaagacca

cggacuucau

ucggaagaga

ggcuugacac

ucugggguag

guacCaaaccu

dadaauUuaaa

gcucaaguua

cgcguacugc

auaacuguua

cuugacccua

agucuacgua

Ccauaucaaaa

gaaguaggcg

gaguaaguuu

uuagaauuua

cacuuggugc

gacucguuca

ucggaguagu

augacguuga

ggguucacga

uagcucgucc

gucccgucgu

uagucguaga

acgggguucg

gggccgeacu

uuuugauugu

ccggugucgsg

gagagucucu

cccgacgaga

gcggcuagga

aggagucuuc

gguuuaguug

aauacuuuuu

Cuaaaguuac

augaacuuag

aauuaguccu

CCucCaagaac

uuuaccuacc

aauguacuuc

ccgaccccgu

uaagagcgaa

cgacagagac

ugcuccucaa

aguucguccu

cgcuggucga

ugucguucaa

ccgaccacug

uucggcuguu

gggggegaccyg

aggacgugga

gggugucuga

uuugguagac

cuauaggagc

uggccacagg

uucuaggggc

uagggacggu

uuucuugaca

ggacgaguuc

aacacuaugg

uugauugucg

uucuacugau

uacgacuaau

uuaaguuaag

ucuacaauug

cuucaaccaa

accuguuucu

uguuugguua

UaaacCacagu

uccaccuuaa

gacgcuguac

gcaccucucg

cgaguacucu

gaccauagac

guuaccgucg

guacuagugg

ggaguaccua

ccacuucuag

gugguuguuc

cuucuccucu

ugcgguggua

uaucaagacu

gguuccagca

aggacaaaga

cccacgucgu

cgacuacuaa

uacgaguuuc

uuaguaccuu

acgguguucu

guuggacuua

agaagguuaa

caguacaguu

uuacagacua

ccgucuuuau

acuuauguag

uuucaaaaac

cgaguugaac

gacucugagu

cgggacgugc

uugguggacu

cucgugcggu

auggacuugc

cucuacgacu

gacgaguaca

gggugggugu

ccguagacgu

auucgccggc

cccgaccagg

accgccgcga

cgccucgaug

cggggecuuc

cgacuacguc

aaauaugauc

uccggaguua

caggugcuaa

cuuaaggacu

agaggagauu

gggagcuaca

cgguuagggu

uuaguacuac

uguaaacugc

uuuuuccuuu

cugaaugugu

cgcuccugaa

agcugauguu

acaaguucug

cucuggagua

ucuggccgceu

ucugggugaa

ccuuccugau

agucgugguc

cuguguaguu

cgacgccgceg

gaugcuggag

acguaguaag

guccugacga

ucuuucguuc

ucuagugucc

guagaccugu

ggucuaagaa

adaUauaaacuc

aacucuggcu

uagggcuacu

aaucacuacu

cCccuaucauu

aggguuguag

ggucaguucc

accaccucug

cuaccugacu

ucaacuguaa

aguuuccguu

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640



ucagucuucu

augaaaauaa

gaaagacaau

uacaucuuau

uuaaccucua

ccuuggcuau

uguuaaggga

ggcuccauau

CCaCuaaaua

ucuuuuuaau

ugaacguuca

CaagcCacuua

auguaccggg

CUaauuuaca

aguaaguuac

gggaucauuu

agaauuucuc

uuuccucucc

ucuuaugaaa

ggacuguuac

gguuccuaac

cuuauuggug

uccaauaggu

guuaccuucu

ugcucaaaca

auaggaguua

gaaccguguu

ucaagaguac

agucuuccua

uaccaguuuc

cuguuggaca

uuuuaacacc

acguugaacu

guaaaacuuu

ucuaaggagg

ccuagcaagu

guaaggguuc

cuaaaucgag

ccucugaacg

ugucgacgag

aaacuuuaug

uuauccaguc

uuccacaacg

uaacuacucu

cuugacuuca

cauuaauggc

cgccugcuag

uucaguauac

guuuccuuca

aggaauuagc

ggucugaacu

accguuccug

gaugaccaau

CcCacuauuag

cuugcuugua

cccgaaugaa

uacacuaaua

agagucucgu

ucuccguccc

ucgacuacuu

uaguauaguu

uacuagucua

cuguaacccc

auugguacuu

CCUaacCaaga

agggaguacu

uucaaguucu

ggcugaauga

uccacCaacuu

ucugauacaa

ucccgaaucu

accguccauc

uuauaaacua

auugacguca

uccguuaaac

auaguuugcc

ucucuugagu

acgcacaagu

uucucccacc

aaguuucucu

uucaauaaac

uacguccuaa

guucuuugaa

ucccuccuac

ucuguagaag

uuuaaaaaga

uaaucguucu

cugaagacaa

uuacucacac

aguaggaaaa

cuuucuauaa

uaaaguuguc

aguagggaaa

dadaacCcucua

ucuggguagc

uguacaggcu

ccuguguuuc

acCuacuacua

uaaaaagagg

uuucugagua

guaauuuuuc

guaucgguua

gggucacaag

aCuuaaaaaa

guuguugugu

ugaccuucca

ccgauuuuag

gugugucaua

ucccaagggu

cuauaagauu

guuugccacg

agggaagauu

auacugaacu

cuuaguuccg

cuacuucccc

uuuugucacc

uaucuaauaa

Cuacacagua

aaguuacuag

uuuucaguac

uuuaccguac

uauuauauga

uacuuaggcu

cgaugguuaa

gauuaauaac

gauuacagaa

aagcagggau

uacaaucuaa

guguaacuaa

gCucCaauacc

cucuuuucag

gacuaguuaa

gaugccguuu

ucuuugugac

uuuugcuucu

cgaacccagg

accuggcuuu

auagguacca

uauagauguc

aauuuuacca

gaaaucaggg

guuuuuaacu

uagaguguga

ugugaccuga

uacguuuucg

uauuuuucac

aauuucuuuu

uugaaggcga

gacuguuuuc

ugugaggaua

ccuuucuuaa

Cagaauuucc

ccuuuaacgc

aCaaauuucc

ggaguaggcc

ugcuuuuuac

cggucaagaa

aauauaugau

guuggagggu

uuccuaccuc

gacaguuuca

uuagcucuuu

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260



gCaacaucuu

acguuaguuu

uagacgucua

ucucugguuc

auuauauuac

uuaguuacgg

cguacuagga

gucaagauga

guacagaaac

Uaagaccucu

uaaaccuuug

agguuggaga

auuuuuuacg

guauauaaac

caagggaucu

guagucagau

CCuuaaccua

aguaaacucu

uucuauguuu

caacccaggu

aauacCaaaga

cggacgaaua

ccuuucguuu

acaacuuggg

gcuucuuacc

aagcuguaga

Caacuaccgu

aaugucccac

uaucccuguc

augaacuuaa

ucuaccagug

ucgagucaaa

uacuauguca

cgagaagcag

aaguuuaugc

agguccaaaa

aaguagguac

gggcucuauc

gacuuguagc

aauuagcuua

auaguacuuc

dadaaauucac

aaaguuuuaa

CUaaacuaac

uccccuagua

aggaccccgg

guuguagcuu

cacguaacag

gaucccagau

cagggugacu

cugagauuug

ugguuuuccg

gccuacucgg

ugaugucugu

gagaguuagu

ccuucaaucc

uaccuuuuua

cucacugaac

gguguuuacg

uguuaauaaa

uuaguaacau

gguacaacau

aCuaaucucg

auguacgagc

gguucaaagc

gauacccuua

guucuguuug

uccuagccga

uuaaguuuag

gagcaugaua

acuccucacu

cauuuuacac

caugucaaua

uucucugagg

gucugcccua

uuuguagacu

aauuuucucg

aucguuacug

ucguacccaa

uaccacccaa

gguacucccu

uuacCaaaga

ugaaaacuau

uggcuaaaag

acagugguua

agaguggcau

acccuguaaa

acuucaaguu

aaaccuggga

gaagggucua

uucacucgua

uuauugagug

cucaggucgc

guaguccuug

gucuucaaag

uccgugaaaa

agccuugagg

ccauaggaga

cuguacaagu

acccuguuga

aacacguggu

gguacugcag

uagauguaga

augugcagaa

auaugaaaga

guuuucuugu

gcguagaguc

agacccucua

uuauuacucu

uuacugcuac

gcaccucacu

cugguuuaug

cgaguaaaac

cgaucugaga

cuauucuaug

agguaaccuc

gggcauuguc

gacuuccucu

uaucuguucg

uugaacaauu

guccacuaau

aauaccaguu

aacccucagc

aaauucuuuu

aacuguguaa

cgaugaguac

caugggguag

acauugugua

aaaucaagug

uaaaacgucg

ucucuacgau

uuguagguga

cccagacggg

ucgugacguc

gucuuaaagc

uuuaauacug

ucugauacgu

aaucucccaa

ggugaacacg

gacucuuggg

daCaacCuacua

gcccgaacgu

cucacagccc

uuucagagag

acucacguca

aucaucuucu

ucugacucca

uccuacguug

auuuaggaga

gucugcccga

ucauaguauc

aucccuuuga

gacuguguaa

guaaucuuua

gucccaaguu

ccccugguaa

gaacccuuuc

agagaaccaa

gaaauugucc

aaguauccaa

guaacugguc

Uugaaaaauaa

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880



gguucguugc

gucaacaugu

gugggaccug

cuccuuaccc

aaccuucuua

uauaccucug

uagauauguu

cucucguuca

guugcgucac

ggaaagagaa

ggguuggagsg

uaugguuacg

uaagagucua

cguuuaggau

uuuagaaaga

gugguuccug

auuccuauua

auguuguuag

uucuuagguu

aauauuuuaa

accucugccg

uuauaaguua

ggggucacgg

aaCccuuaua

ucguccgaac

augaucggac

uccucCaaaau

aacgagauac

cuaguaauag

aguucauacc

cuuccCaagca

aaucguggac

aaccgcauau

CcCagcCauaau

acgacgguuc

augccuccaa

ugaucuaguc

auaggcuguu

gcagauuaac

cagaauaggu

auguucggua

aguaacgauu

uauaauaaca

uuauuucugu

ggacaaauaa

uuaggggacg

gCccucauaua

aggccucccu

ucagacaauc

gaucuuugaa

gguagacuga

cccgaaguuu

uuuuaacucu

uagauguucu

gaguuuaaug

uauaacggac

ugaugugcgsg

ccccuguucu

gacucguuag

cuuuuagaug

cuccagcucc

auuauguggc

aCUaaaugaa

cuggauaauc

cguuggcacu

uuuucccuuu

aucugaagua

aaaauagacc

cuaguccucu

caggucuccu

acucgauagg

uaugcuggug

acaggccuua

auguaccuua

acugacgacg

uuaauagucc

auccuccucu

auacacuggg

aaCuaaauua

gcuuacaauc

gaauaccuug

guggugacaa

auucaggaca

gggucuacau

cuauuuuguc

gauaguucag

aguacggcuc

aaagaauuuu

cucuucagac

CUuaacuauuu

ucugcuuaau

auacccccac

uaugucuagu

accugguaag

cuuucuauuc

ccccacccuu

uuagucugua

gggaaccccu

gggaaugggu

guccaacccg

cccuuaggua

uaaugaugcu

cagucaguac

auuuagcucu

uuccugaacc

aCauuaccua

uuuaauacac

uauauaaaca

cguucucugc

aacucugggu

aggguacacg

uagauaggaa

ccgucuacau

cugucaagag

CCCaacgauc

cgaguaaacu

aaCucacaua

cuuugcuaag

uaacagucuu

guaauaagug

agauaaaggu

uuacucaacu

cuguauguac

cgaacguuca

ucccuuaggu

uucuacgauc

guuaaugguu

augucccuga

cuuuuacacg

gcuccgegga

aCacauuuac

cugauaaagg

uaccuucaag

guggccuaaa

cucucgcuuu

cuaccuagug

aucuucucua

acuucuguac

aucuucccuu

aucCCaaaaga

auaaaggaga

ugccuaauua

ucuccggccg

guggagguaa

ggguguucua

uaaugaaguu

uuaauaccaa

ggugggagaa

cucucgaccg

aCcuuuaagaa

agcccuaacg

cucccuguua

ucuacggagg

gaccgcgagu

agaacucaac

uaucgucucc

gaggacucgsg

cacuuuguac

aggcugaguu

cccuaagaag

accuacucgu

ucuuacguca

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500



uuguuaggaa

aguuugcaga

agggcuaacc

uguccuuaaa

gguuaaguaa

gugcccacac

guaaucggaa

uggcuaugga

aCCauauucg

ucgucaauag

guucgucuuc

gaaccggggu

uuuagguaag

uaccaguuua

ucuucuggcec

aauuuuuuag

ggagaacacc

ccaggguaca

cuucauauau

agaagguagu

cggucucguu

ggacuaggaa

agaguacgcc

ddaauauacc

ggcuugegegss

daaaaccgacu

gucguuagua

accucaugau

uagcccuuga

uuacucuaga

aacgcuucuu

agauaugacu

uacuccucug

dddaaduUaaaa

aguucugcca

aCCauacauu

uacuuaggac

ucuuccaauc

aacauuugua

gacggaauuu

gcuaauauag

guagucuacc

Caaacuaccu

agggcuaauc

cuccacuacc

ccuagucuag

acaaguuagu

uguguccuua

aCaacuucuc

agguuugaaa

aauagaccaa

gcugaaucaa

ucCaaacuuc

cuuuuuggac

auguaugaaa

acucugauac

uaguagacua

cauaauauug

uuaacguguu

cuuucuguaa

cacccuccga

cgaggguuuu

agaccuuaac

cgauacagca

CUuaacuuacc

acuggaugug

uucauacuuu

aacCaccagaa

guuugucuua

uuuaauuagc

augcguaagg

uggaacuguc

gauguuuaua

ucuggacguc

uaguuaguau

uuacaccccu

ggugauauag

Caaagucauu

cuaugggcuu

caggcuuugg

ugucaccuau

uaguuaucug

cuccuuuuga

uuuugaaacu

gcaucggacg

aaucaucaag

uacuuggguu

ucaguagucu

cauaagggag

agccucaugg

Uaaauaacug

agucucaucc

agcgauauug

uugucacaaa

uuccuccuau

aaagucugag

uucaagcaga

uaguaaacuu

cuuaaaguuu

gaaccucucu

aggaauucug

aguuccgacu

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520



