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Tong-Ming FU
Dai WANG
Muneeswara Babu MEDI

CONDITIONAL REPLICATING CYTOMEGALOVIRUS

AS A VACCINE FOR CMV

<130>

<150>
<151>

<160>
<170>
<210>
<211>
<212
<213>

<220>
<223>

<400>
1

23109-Us-PCT

61/532,667
2011-09-09

14

rFastseQ for windows version 4.0
1

598

PRT

artificial Sequence

Chemically Synthesized

1

mMet Gly val Gln val Glu Thr Ile Ser Pro Gly Asp Gly
5

10

Pro Lys Arg .Gly GIn Thr Cys val val His Tyr Thr Gly

20 25

Asp Gly Lys Lys val Asp Ser Ser Arg Asp Arg Asn Lys

35 ' 40 45

PHe Met Leu Gy Lys GlIn Glu val Ile Arg Gly Trp Glu

50

55 60

Ala GIn Met Ser val Gly Gln Arg Ala Lys Leu Thr Ile

65

70 75

Tyr Ala Tyr Gly Ala Thr Gly His Pro Gly Ile Ile Pro

85" * 90

Thr Leu val phe Asp val Glu Leu Leu Lys Pro Glu Glu

100 105

Lys Arg Lys Met Asp Pro Asp Asn Pro Asp Glu Gly Pro

115 120 125

val pro Arg Pro Glu Thr pPro val Thr Lys Ala Thr Thr
130 135 140
Thr Met Leu Arg Lys Glu val Asn Ser Gln Leu Ser Leu

145

150 155

teu Phe Pro Glu Leu Ala Glu Glu Ser Leu Lys Thr Phe

165 170

Thr Glu Asp Cys Asn Glu Asn Pro Glu Lys Asp val Leu

180 185

val Lys Gin Ile Lys val Arg val Asp Met val Arg His

195 200 205

Glu His Met Leuw Lys Lys Tyr Thr Gin Thr Glu Glu Lys
210 215 220
Ala Phe Asn Met Met Gly Gly Cys Leu Gln Asn Ala Leu

225

230 235

Asp Lys val His Glu Pro Phe 6lu Glu Met Lys Cys Ile

245 250

Met G1n Ser Met Tyr Glu Asn Tyr Ile val Pro Glu Asp

260 265

Met Trp Met Ala Cys Ile Lys Glu Leu His Asp val Ser

275 280 285

Ala Asn Lys Leu Gly Gly Ala teu Gln Ala Lys Ala Arg
290 295 300
Asp Glu Leu Arg Arg Lys Met Met Tyr Met Cys Tyr Arg

305

310 315
Page 1

Arg
Met
30

Pro
Glu
Ser
Pro
Ser
110
Ser
Phe
Gly
Glu
Ala
190
Arg
Phe
ASp
Gly
LYS
270
Lys
Ala

Asn

Thr
15

Leu
Phe
Gly
Pro
His
a5

Ser
Ser
Lau
ASp
Gin
175
Glu
Ile
Thr
Ile
Leu
255
Arg
Gly
Lys

Ile

Phe
Glu
LysS
val
ASp
80

ala
Ala
Lys
Gin
Pro
160
val
Leu
LyS
Gly
Leu
240
Thr
Glu
Ala
Lys

Glu
320



Phe P

Glin
Ile
Asp
Thr
385
Cys
Arg
Lys
Arg
ala
465
Ile
Ala
Ser
Asn
Gly
. 545

val
Glu

Arg

Ala
Met
Lys
370
Cys
Met
val
Arg
Ite
450
Asp
Ala
Thr
Pro
Ser
530
Ala
ser
Glu

Ser

Thi
Met
Ala
355
val
val
Met
Leu
Pro
435
Glu
Pro
Glu
Ala
val
515
Asp
Gln
Glu

Pro

LYS

LysS
Ala
340
Tyr
Leu
Glu
Thr
Cys
420
Leu
Glu
Leu
Glu
Gly
500
Pro
GIn
Glu
Ife
Thr

580
Ala

Asn
325
Ala
Ala
Thr
Thr
Met
405
Cys
Ile
Ile
Arg
Ser
485
val
Ala
Glu
Glu
Glu
565
Ala

ASD

ser
Leu
Gln
His
Met
390
Tyr
Tyr
Thr
Cys
val
470
ASp
Ser
Thr
Glu
Arg
550
Glu
Ser

Gln

Ala
Glin
LyS
Iie
375
Cys
Gly
val
Lys
Met
455
Cys
Glu
Ser
Ile
ser
535
Glu
val

Gly

Asn
Ile
360
AsSp
Asn
Gly
Leu
Pro
440
Lys
Ser
Glu
Ser
Pro
520
Glu
ASp
Ala

Gly

23109WoPCTSEQ
Fro Lys Thr Thr

Leu
345
Phe
His
Giu
Ile
Glu
425
Glu
val
Pro
Glu
Asp
505
Ley
GlIn
Thr
Pro

Lys
585

330
Pro

Lys
Ile
Tyr
Ser
410
Glu
va’l
Phe
Ser
INF
490
Sar
Ser
ser
val
Giu

570
ser

Gln
Ile
Phe
Lys
395
Leu
Thr
Ile
Ala
val
475
Ile
Leu
Ser
ASp
Ser
555
Glu

Thr

cys
Leu
met
380
val
Leu
ser
Ser
Gln
460
ASD
val
val
va'l
Glu
540
va'l
Glu

His

Asn
Ser
Asp
365
ASD
Thr
Ser
val
val
445
Tyr
ASD
Ala
ser
Iie
525
Glu
Lys
Giu

Pro

[
o |
<

Pro
350
Glu
Ite
Ser
Glu
Met
430
Met
Ite
Leu
Tyr
Pro
510
val
Gluy
Ser
Asp

Met
590

Cys 5

335
AsSp

Glu
Ley
ASp
Phe
415
L.eu
Lys
Leu
Arg
Thr
495
Pro
Ala
Glu
Glu
Gly

575
val

Glu
Arg
Thr
Ala
400
Cys
Ala
Arg
Gly
Ala
480
Leu
Glu
Glu
Glu
Pro
560
Ala

Thr

595

<210> 2

<211> 2081
<212> DNA
<213>

<220>
<223>

<400> 2

atgggagtgc
cagacctgtg
cgggacagaa
gaagaagggg
tatgcctatg
gatgtggagc
cctgacgagg
tttttttaat
tatgactcta
ctgcagacta
ccagagttgg
aaccccgaga
actaacctgc
tgcatgtgag
tgttgttatc
gaatcaagga
ttaatatgat
ctttcgagga
tacctgagga
agggegecgo
aacttaggag

aggtggaaac
tggtgcacta
acaagccctt
ttgcccagat
gtgccactgy
ttctaaaacc
gcectrtectce
aaaattgtat
tttctcatgt
tgttgaggaa
ccgaagaatc
aagatgtect
atgggacgtg
cggggcateg
ctcctctaca
gcacatgctg
gggaggatgt
gatgaagtgt
taagegggay
taacaagttg
aaagatgaty

Artificial Sequence’

Chemically synthesized

catctcccea
caccgggaty
Taagtttatg
gagtgtgggt
geacccaggce
ggaagagtcc
caaggtgeca
taatgttata
gtttaggeec
ggaggttaac
cctcaaaact
ggcagaactc
gatttacttg
agatagcgat
gtcaaacaga
aaaaaatata
ttgcagaatyg
attgggctaa
atgtggatgg
gggggtgcac
tatatgtgct

ggagacgygc
cttgaagatg
ctaggcaagce
cagagagcca
atcatcecac
tctogccaaga
cggtacgtot
tacatatctc
gagacacccyg
agtcagctga
tttgaacaag
ggtaagtctyg
tgtatgtcag
aaatgagtca
ttaaggtrtcg
ceeagacgga
ccttagatat
ctatgcagag
cttgtattaa
tgcaggetaa
acaggaatat

Page 2

gcaccttccc
gaaagaaagt
aggaggtgat
aactgactat
cacatgecac
gaaagatgga
£ggggttigt
ctgtatgtga
tgaccaagge
gtctgggaga
tgaccgagga
ttgacatgta
atagagtaaa
ggaggacgya
agtggacatyg
agagaaattc
cttagataag
catgtatgag
ggagctgeat
ggcccgtget
agagttctet

caagcgegge
cgattectece
ccgaggctyg
atctccagat
tctegtette
ccctgataat
geocccectt
cceatgtget
cacgacgttc
cecgetgttt
ttgcaacgag
tgtgatgtat
gattaactct
tacttatatg
gtgcggcata
actggegect
gttcatgage
aactacattyg
gatgtgagca
aaaaaggatg
accaagaact

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260



cagecttece
ctcagtgetce
aggagagaga
gtgtggaaac
acgggggcat
agactagtgt
tgaagcyccy
atcctctgag
atgaggaaga
ctectggtgte
tggctgagaa
ctcaggagga
aagttgcccc
gcacccaccec

«<210> 3
<211> 264
<212> PRT

taagaccacc
ccetgatgag
caaggtgctc
aatgtgtaat
ctctctctta
gatgctggec
cattgaggag
agtctgctct
ggctattgta
accecccagag
cagtgatcag
gcgggaggac
agaggaagag
tatggtgact

aatggctgea
attatggctt
acgcacattg
gagtacaagd
agtgagtrict
aagcggcctc
atctgcatga
cctagtgtgg
gcctacactt
tccectgtac
gaagaaagtg
actgrgtctyg
gaggatggtg
agaagcaagg

<213> artificial sequence

<220>

<223> Chemically Synthesized

<400> 3

Met
1

Pro
ASp
Phe
Ala
65

Tyr
Thr
GIn
val
ASD
145
Gly
L.eu
Tyr
Ala
Ala
225
Thr

Lys

Gly
LYS
Gly
Met
50

Gin
Alta
Leu
Arg
Gln
130
Glu
Gly
AsSp
ASp
Gly
210
Thr
Ala

ASDP

<210> 4
<211> 795
<212> DNA
<213> artificial Sequence

<220

<223> Chemically synthesized

val
Arg
Lys
35

Leu
Met
Tyr
val
val
115
Asp
Asp
Gly
ASp
Ley
195
GlIn
cys
Ile

Glu

Gn
Gly
20

Lys
Gly
sSer
Gly
Phe
100
Pro
ASD
Ala
Asp
Asp
180
Leu
Lys
ser
val

ser
260

val
5
Gln
val
Lys
val

Ala

85

ASp
Phe
val
Glu
ASp
165
Leu
Leu
TYr
Mis
Sar

245
Ala

Glu
Thr
ASp
Gln
Gly
70

Thr
val
Leu
Asp
Pro
150
Glu
Leu
Pro
Ala
Gly
230
LYsS

Pro

Thr
Cys
Ser
Glu
55

GIn
Gly
GTu
Asp
Ser
135
Ala
Asp
Leu
Say
Ala
215
Glu

Leu

Gly

Ile
val
Ser
val
Arg
His
Leu
ASD
120
Pro
Ala
Gly
Glin
Ley
200
Phe
Ile
Met

LyS

23109WOPCTSEQ

gtcaggcceat
atgcccagaa
atcacatatt
tcactagtga
gtcgggtget
tgataaccaa
aggtctttgce
atgacctacg
tggecaccge
ccgegactat
agcagagtga
tcaagtctga
ctgaggaacce
ctgaccagta

Pro Gly
10

His

Ser

val Tyr

Arg Asp Arg

Ile Arg Gly

Ala Leu
75
Ile

LyS
Pro Gly
90
Lys

Leu Pro

105
AsSp

Asp Gly

val pPro Thr

Thr ser
155

Gly

Gly
Glu Asp
170
pPhe Glu
185

AsSp

Pro

Ala Arg

Leu Lys Tyr
Glu
235

Asn

Leu Arg

Ile
250

Asp

Page 3

ggcggcactg
aatatttaag
tatggatatc
cgcttgtatg
gtgcrgctat
gcctgaggtt
ccagtacatt
ggccatecgece
tggtgtcage
ccetetgtee
tgaggaagag
gcecagtgtet
caccgectct
a

Asp Gly Arg

Thr Gly Met

30

Asn Lys Pro

Trp Glu Glu

60

Thr Ile ser

Ile Pro Pro

Glu Ser Trp
110
Glu Glu
125

Pro

Glu

Arg Leu

140
Gly

Gly Leu

His Ala Leu

Met Leu Pro

190
teu Aasn Phe
205
val His

220

Lys

Gly

Thr Gln

Gly Ile Leu

cagaacttge
attttggatg
ctcactacat
atgaccatgt
gtcttagagg
atcagtgtaa
ctgggggecyg
gaggagtcag
tcctctgatt
tcagtaattg
gaggaggyty
gagatagagg
ggaggcaaga

Thr Phe
15
l.euy Glu

phe Lys

Gly val

Pro Asp
80
His Ala
g5
Ala Lys

Asn Asp

vatl Tle

Glu Gly
160
Pro Asp
175
Arg val

val Asn

ASp Cys

Leu Leu
240
Glu Gly

255

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2081



<400> 4

atgggagtgce
cagacctgtg
cgggacagaa
gaagaagggy
tatgectatyg
gatgtggagc
gacgacggag
ccgctggtga
ggaggtggtyg
ctgctattac
gacgcgeget
cacggcgact
acggcgatcg
gcgccgggta

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

<220>
<223>

<400>

Met
1

Pro

>
775
PRT

5
Gly val

Lys Arg

Asp Gly Lys
35
Ley

Phe Met

50
Ala GIn
65

Tyr

Met
Ata

Thr Leu val

His val ser
115
Phe Leu
130

Ata

Thr
Ala Thr
145
Gly

Trp Ser

Leu Leu Trp
Ala
195

Tyr

Ala Ala

AsSn Arg
210
Giu val
225

Gly

ASD

Thr Gin

Gly Gly Ala

Ala Ala Cys

275

Ala Asp Phe
290

Thr Arg
305

Cys

cys

Asp GlIn

ser Tyr Ala

e gy

aggtggaaac
tggtgcacta
acaageectt
ttgcccagat
gtgccactgy
ttctaaaacc
aggaggaaaa
tcgacgagga
acgacgagga
agttcgagec
taaatttecgt
gcgcgacctyg
tcagcaaget
aataa

Glin

5
Gly GlIn
20
Lys val

Gly Lys

Sser val
Ala
85

Phe Asp
100
Ser Asn

Pro Pro

Leu Cys

Thr
Asp
GIn
s
Thr
val
Gly
Thr

Ser

catctccececa
caccgggatg
taagtttaty
gagtgtgggt
gcacccagoc
ggaatcctgg
cgacgtgcag
cgcggagecec
cggtgaagac
gatgcrgccg
gaacgcgggt
cagtcacgga
catggacatt

Artificial Seguence
Chemically Synthesized

val Glu Thr Ile

Cys val

Ser Ser
40
Glu val
55
Gin Arg

Gly His

Glu Leu

Thr
120
Pro

Pro

Ser
135

Pro Glin

150

Glu
165
Ala

Thr

His
180
Ala Ala

Arg His

Gly Leu

Tyr
His
Ala
Tyr

Leu

Thr Gln

Pro Arg

ser Tyr
200
Glu Phe
215

Asn Cys

230

Thr
245
Ala

Ser

val
260
AsSp Leu

Glu Gln

Ash Leu

val
Gly
ASp
Leu

Cys

Leu Thr

ser Ser

Glu
280
Arg

Ala

Arg
295

Ala Ile

310

ser Trp
325

Pro Arg

Leu

Ala

Leu Glu

Ala Leu

23109WOPCTSEQ

ggagacgggc
cttgaagatg
ctaggcaage
cagagagcca
atcatcccac
gctaageage
gatgacgtgg
geggetggta
ggacacgcgce
cgecgtectacg
cagaagtacg
gagatcctcce
aacggaatcc

Pro
10
H1s

Ser Gly

val
25
Arg

Tyr

ASp Arg

Ile Arg Gly

Ala Lys Leu

Pro Gly
90
Leu Lys Pro
105
Thr

Pro Pro

Ala Pro Sser
Ala
155

ser

Arg Gin
His
170
val

Trp

Glin
185
Gln

Pro

val Asn

Gin Thr Leu
Glu
235

Thr

Cys Ala
Ala
250
val

Asn

Asn
265
Leu

Gly

Ala Gly

teu Cys Ala
Ile
315

Leu

Ile ser

Tyr Ser
330
Thr

Ser Leu

Page 4

Ile-T¥e

gcacctrtecc
gaaagaaagt
aggaggtgat
aactgactat
cacatgecac
gggtgccgtt
attctccggt
cgagcggtag
tacccgatct
atctgttget
cegecttect
gtgagaagac
tggagggaaa

Asp Gly Arg

Thr Met
30
Pro

Gly

Asn Lys
45
Glu

Trp Glu

Thr Ile Ser

Pro Pro

Glu Asn Pro
110
Gly Pro
125

Ser

His

Thr
140
val

Ser

ser Arg

Asp Leu Thr
Glu
190

His

Met Asp

Gln
205
Leu

Pro

Ser
220
Glu

Gly

Thr Thr

Aasn Thr Thr

Pro Ala Gly
270
Glu Thr
285

Leu

Leu

Pro Ala

300

Cys Leu Lys

Leu Cys Phe

ITe Ile Met

caagcgegge
cgattcctcce
ccgaggctgg
atctccagat
tctegtette
tctggacgat
gccgacgega
gctcgagggg
tgacgacgat
gcectetcty
caagtacgtg
gcaactatta
agacgagtcg

Thr Phe
15
teu Glu

rhe Lys

Gly val
Pro Asp
80
His Ala
95
ser Thr

His Thr

val Ala

Ser
160
Glu

Tyr

Thr
175
Ala Leu

Pro Ala

Thr Ser

Gly
240
cys

Cys

Ser
255
Ala ser

Ser Ala

Ite Asp

Gin Asp
320
Lys Cys
335

Ser Glu

60

120
180
240
300
360
420
480
540
600
660
720
780
795



23109WOPCTSEQ
340 345 350
Phe Thr His Leu Leu GIn GIn His pPhe Ser Asp Leu Arg Ile Asp Asp
355 360 365
Leu Phe Arg His His val teu Thr val Phe Asp Phe His Leu His Phe
370 375 380
phe Ile Asn Arg Cys Phe Glu Lys GIn val Gly Asp Ala val Asp Asn
385 390 395 400
Giu Asn val Thr Leu Asn His Leu Ala val val Arg Ala Met val Met
405 410 415
Gly Glu Asp Thr val Pro Tyr Asn Lys Pro Arg Arg His Pro Gin Gln
420 425 430
Lys GIn Lys Asn Ash Pro Tyr His val Glu val Pro Gln Glu Leu Ile
435 440 445
Asp Asn Phe Leu Glu His Ser Ser Pro Ser Arg Asp Arg Phe val Gin
450 455 460
Leu teu Phe Tyr Met Trp Ala Gly Thr Gly val Met Ser Thr Thr Pro
465 470 475 480
Leu Thr Glu Leu Thr His Thr Lys Phe Ala Arg Leu Asp Ala Leu Ser
485 490 495
Thr Ala Ser Glu Arg Glu Asp Ala Arg Met Met Ile Glu Glu Glu Glu
500 505 510 ‘
asp Glu Glu Gly Gly Glu Lys Gly Gly Asp Asp Pro Gly Arg His Asn
515 520 525
Gly Gly Gly Thr ser Gly Gly Phe Ser Glu Ser Thr Leu Lys Lys Asn
530 535 540
val Gly Pro Ile Tyr Leu Cys Pro val Pro Ala Phe Phe Thr Lys Asn
545 550 553 560
GIn Thr ser Thr val Cys Leu Leu Cys Glu Leu Met Ala Cys Ser Tyr
565 570 575
Tyr Asp Asn val val Leu Arg Glu Leu Tyr Arg Arg val val Ser Tyr
580 585 590
Cys GIn Asn Asn val Lys Met val Asp Arg Ile GIn Leu val Leu Ala
595 600 605
Asp Leu Leu Arg Glu Cys Thr Ser Pro Leu Gly Ala Ala His Glu Asp
610 615 620
val Ala Arg Cys Gly Leu Glu Ala Pro Thr Ser Pro Gly Gly Asp Ser
625 630 635 640
Asp Tyr His Gly Leu Ser Gly val Asp Gly Ala Leu Ala Arg Pro Asp
645 650 655
Cys His val Leu Arg GIn Ala Gly val Thr Gly Ile Tyr
660 665 670
Lys His Phe Phe Cys Asp Pro Gln Cys Ala Gly Asn Ile Arg val Thr
675 680 685
Asn Glu Ala val teu Phe Gly Arg teu His Pro His His val Gin Glu
690 695 700
val Lys Leu Ala Ile Cys His Asp Asn Tyr Tyr Ile Ser Arg Leu Pro
705 : 710 715 720
Arg Arg val Trp Leu Cys Ile Thr Leu pPhe Lys Ala Phe Gin Ile Thr
725 730 735
Lys Arg Thr Tyr Lys Gly Lys val His Leu Ala Asp Phe Met Arg Asp
740 745 750
phe Thr GIn Leu Leu Glu Ser Cys Asp Ile Lys Leu val Asp Pro Thr
755 760 765
Tyr val Ile Asp Lys Tyr val
770 775

Pro val Phe

<210> 6

<211> 2328

<212> DNA

<213> artificial Sequence

<220> )
<223> Chemically synthesized

<400> ©

atgggagtgc aggtggaaac catctcccca ggagacggge geaccttccc caagegcegge 60

cagacctgtg tggtgcacta caccgggatg cttgaagatg gaaagaaagt cgattcctce 120
Page 5



8¢EZ
08¢¢
0¢Ze
09T¢
00T¢
0¥0¢
0861
06T
0981
0081
OvLT
0891
0791
09¢T
00s1
ObvT
08ET
07T
0971
00cT
OFTT
0807
00T
096
006
08
084
el
099
009
0rS
08y
Gy
09¢
GOt

0¥<
08T

G-

no7

0971
by

N7
LEA
Buay Jes
2Ud J3%
By

56
SLH

dsvy

eV
08

dsy odd

Lea ALD

SA7 aud

ngs neT
ST

syd JulL

36116eHe66
Jeadoedboe
Ho33313108hB01
pl:elelelnlelzie]s)
Besboodebo
263131330160
Ba1oefBa66e
B3623bH3306
fa1b66aebeeh
»boeeqehs
>eebeesoel
BoeoxBebebs
ehbeverebe
eefH6312066
va3360e32383
2ebabanben
JBI1B110DD
Boeoebeebl
aeeleH1166
3333126231310
sesbeosbhend
33063h0e13
Jebbeaered
6226262616
eepeobaivhe
216306eb60
26636B31Boed
a6ed1360vh
Je3e21006D
2e56b618106
ahese11606
22e32168300
fowvedo066>
23132360101
1eBedoa3nae
slshielatsiciiinle]

nal JytL nio

21T SAT nei
OFT
SAT N9
SeT

SAT

1oKW

aUd
0Tt
eV

ALD

19K (D

0Jd 0dd 3T

Jd3S 2T Jylk

09
nis nio dai
St

DU4d SAT

0¢
L=

usy

AlD ayl

Bavw A9 dsy

He3o1bae
11b10ben60
eeedEllehe
Beeieaeioe
1o06o0ebh01
$153133100
22oeba030eb
6622262100
3063362e26
1Haeeseebe
©13e1503106
13313125632
Hr011H666D
fhebbeehee
>e233B11ho
BebHaec1626
soe313bede
PEDEERLERER
bBbBaeda6BHL
26>e5236661
1663e21031
12363103 e062
Beaxbaeeeda
1536331826
1oebabhnh1
100ebo6200
B6263106e30
oeeebeebhin
PI3313eEBOE
plilin]s]sllilels]
126ebioees
27111623066
plililelelolilzlole]
eeiberbeba
Je323Baeded
aeioefioee
jebabbebbe

o abed

ne1 Ao Bavy

SST

nLoD Nio na7

435 BLI ULO

Ayl Buy 1BA
50T

SAT et

06
ALD

G.ld

ILI 0.d

e SA1 BLY

ALD Bay 2411
Gy

S¢
LBA

fay dsy

JAL SLH
0T
Odd

ALD J95

1B6reo>ebeae
22133e6063
3111006B%e
11eesebHaed
1212616306
>bresel1DaE
362663006
e2d0elbeeb
1eebHsbHob1a
31B13e1602
152661e031D
se1H2023182
ipls)zielelzie]sts]
Biehbehbeb
Boebeideha
Bo3e3662326
seebeinilly
af6eebeoeed
eo0bhHH5H1H
Beeoeeeeed
boeaoedehs
e111bebHo02
12616156311
e338331E220
Jeedeeblll
H2306B6221206
BIIBIEEIIP
B1b313B6308R
13e233booe]
b2o6612606
eb1ioebhal
aefoeeabod
eB352302210
foedooelbe
JBD2231BD21e
eooabebebeo
>beenhibeid

DIASIDdOMBOTEL

SLH 9yd

na7

nav [BA

0sT

Bav no7

LT
na1 LI
07T
bavy odd

ne1 nio

SLH ALD

fuv ulo
SS
LBA 0D
O
435 J3S

LBA SAD

ST 44l

PRZLSIYIUAS AL LBDLWBYD

32uanbas |BLOLY LAV

B1rboeahoed
B1e31330e6b
2131230eded
1H353e3266
Behboreednden
2B6Boe2160
2662eb6216>
2>32ebbhaibio
HadaeboobH
3363362600
eefo61612H
r1D08111ED
166366oeED
eeheeHeied
626>336ve]
Hb61b3e1E3Dd
seedeboseh
Baooed0626
B2.60266202
1110631601
21163100e62
Baeoaeoied
abeoe1bebs
abaeasdee]
iclollelstimlels]
plilipllillel]]
fHobreended
3326310eehD
1632ee336>
rehoebhien
sea6H16e00
16e061363110
11aboeooeD
Booieveebh
266e310e36
166616166
faeraribees

435
N9
LBA
LBA
ST
N
k!
dsy
YL
nLo

425 Na’

SLH uSYy
OJdd

00T
2uyd

eiv

dsy
g8
2LY ALD

LBA 43S

SAT ALD
sAT

114
ALD

LeA

ups
S

LBA UD

aooebbhibba
3661708563
1e23bH1231566
1oeeebhibbe
16062018008
6b6eoHBb6e016
B6o6ebH106
B263663.65®
11e1bb1obHe
booeibanbe
12316161632
20166b16oe
e216206H660
1e61ebbeed
Jeoedhoeda
111126306k
1oeebeedhis
Boixooberoe
eooeebHaoon
PEI1E21111
ebo1edB061
10Hoesbeoa
1021066106
Baaboboede
J2120veehol
Bbeirboeesh
12eafboadedd
efbe1hbehbo
JD3BIPED1D
Joeabeesib
Jese1behosd
pl:plelinlelslot)
e22036b66oe
JD8BRE1D1L
661oe20616
1ebeoa33H11
11950b6ee3E

SAD 91T n97
ST

Odd U9 AD
0t

BlY SAD

STT

usy

SIYER

nLo nio

LBA MeT] JdyL

JdAL

59
=18

JAL BV

19W ulD
08
nem 18k
Sf
SAT

Dld

AlD dsy

Bavy SAT OJd

T
AL 1oKW
L <00t>

LBA

<geeE
<0Z¢>

<¢ie>
<¢Le>
<TEe>
<0TZ>

>beediyeneh
peeeofifere
1631H365ebhd
Bbex31563eD
edBH026063
563223620
Goedoeioneb
bBeboeoedb
331e23b600eb
sl hleleluti]
eibesoeeed
PEPERERRELD
aye6oebehb
boebeebebe
seehbBoe331D
5631623311260
ab16eehbn1h
BOR1130616
eo1b631eebHeh
3282H63150e
33efino33]3)
2623662363162
ebesaebobn
Boae3266310
2266220610
eabesb6o06
1eesboed66
12082566210
a3eerlBbreo
plislslsl-mlilols)
eabebbaabb
6731b6237106%
21323232108
>6ebbabB1eb
Bie3ooabaiea
6666eehHeeb
eebedebBns

L¥d

atyy
JA



23109WOPCTSEQ

1565 170
Arg Glu Thr Met Asn Asn Leu Gly val Ser Asp
180 ‘ 185
Arg Lys Thr Pro Gln Pro Tyr Trp Pro His Leu
185 200
Gln Ala phe Pro Gly Leu Asp Phe Glu Ala Ala
210 215
Arg Ala Ala Arg Leu Ser Gln Arg Leu Cys His
225 230 235
Gly Leu Leu Thr Arg Phe val Gin Arg His Thr
245 250
Phe Pro Glu Asp Leu Ala Arg Asn Giy Asn Ile
260 265
Thr Leu Tyr Gly His Arg Leu Phe Arg Leu Ala
275 280
His Trp Gly Ala Glu Ala Tyr Glu Pro Leu Ile
290 295
Lys Met Trp Tyr Phe Tyr Leu Ile Gly Thr Gly
305 310 315
Pro Asp Ala Phe Glu Ite GIn Arg Ser Arg His
325 330
Thr phe ITe Met Glu Asp Tyr Arg Thr Phe Ala
3490 345
His Pro His Arg Pro His Pro Gln Gln Gln GiIn
355 360
Pro Pro His Pro Pro Leu Ser His Pro Ala Ser
370 375
Glu Ala val Leu Ala Ala Arg Ala Leu His Met
385 390 395
Asp val
<210> B
<211> 1209
<212> DNA
<213> Artificial Sequence
<220>
<223> Chemically Synthesized
<400> 8
atgggagtgc aggtggaaac catctcccca ggagacggge
cagacctgtg tggtgcacta caccgggatg cttgaagatg
cgggacagaa acaagccctt taagtttatg ctaggcaagce
gaagaagggg ttgcccagat gagtgtgggt cagagagcca
tatgcctatg gtgcecactgyg geacccagge atcatcoccac
gatgtggagc ttctaaaacc ggaaatggcc cgcgacgaag
gtccgcacgg gcaaattctc ctttacttge gccaatcatce
aagatgtcge goggacagoe gotgagoicg ctgogtitgy
ctcatctgcg tToctoctctt tcaccgeggt ctcgaaacgce
aacaacctgg gtgtctcgga ccacgccgtg cttagtcgea
cetcatotgt accgegaact gogocagged thooccgagyge
ttcgatygaaa cgoegogorge cogtoicage cagogootgt
ggactgctga cgcgettiygt gcageogecac accggoctge
ctggegogea acggeaacat cctcttctcc ctaggcacgc
cgtetggegy cottoticac gogocactgg ggtgccgaag
atcatctgtcC aaaaaatgtg gtacttttat ctcatcggea
cccgacgcct tcgagatcca geggagtcga cacgagacgg
gaagattaca gaacgtitcgc cggcacgctg tcccggeace
cagcagcage accaccacce cggteccece catectectc
tgtctcagee cagaggeegt actggoogos cgogeoctte
gacgtgtga :
<210> 9
<211> 693
<212> PRT
<213> Artificial Sequence

Page 7

val
190
Glu

His Ala

Tyr Arg
205
val Phe
220

Pro

ASp

Arg Leu

Gly Leu Pro

Leu Phe ser
270
rhe Phe
285

Ile

Ala

Arg Iie

300
Lys

Met Arg

Glu Thr Gly

Gly Thr Leu
350
His His
365
Cys

His

Ser
380
Pro

Leu

Thr Leu

gecaccttecc
gaaagaaagt
aggaggtgat
aactgactat
cacatgccac
agaaccceccgc
taatattaca
aagaactcaa
tgctractgcg
agacgccgea
tggactttga
gteaccogeg
cggtcgtttt
tctacggaca
cgtacgaacc
ccggcaagat
gcatttttac
cgcaccgtee
tttetcacec
atatgccgac

175
Leu Ser

Leu Arg

Glu Thr

ser Gly
240
val val
255
Leu Gly

Thr Arg

Cys Gln
Thr
320
Phe

Ile

Ile
335
ser Arg

Pro Gly

Ser Pro

Ala Asn
400

caagcgegge
cgattectec
ccgagyctag
atctccagat
tctogtetic
cgreccgcgyg
gattagcgag
gatcgtacgc
cgaaaccatg
accctactgg
ggcggccgty
ctigagegge
ccccgaagac
ccgettgtet
cttgattcgc
gcgcattacc
ttttattaty
gcacccacaa
tgcctegtec
gctggctaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
960
4960
1020
1080
1140
1200
1209



23109wWOPCTSEQ

<220>
<223> Chemically Synthesized

<400> 9
Mgt Pro Arg val Asp Pro Asn Leu Arg Asn Arg Ala
5 10
Ala Arg Arg ggy Gly Gly Gly Gly val Gly Ser Asn
25
Ser Gly Lys Cys Arg Arg Gin ﬁgg Arg Ala Leu Ser
35
Thr pPhe Leu Ala Thr Thr Thr Thr Thr Thr Met Met
50 55 60
Thr Asp Asp Asp Ser lLeu Leu Leu Lys Thr Pro Asp
65 70 75
Tyr Ser Gly Ser Pro Gln Thr Ile Leu ghr Leu Thr
85 0
Iie Arg GIn Pro Arg val His Arg Gly Thr Tyr His
166 105
His Leu Asp Leu Arg Pro Glu Glu Leu Arg Asp Pro
115 120
Leu Ser Thr Pro Leu Gln Leu Gly Glu Ala Asn Asp
130 135 140
Ala . pPro Ala Thr teu GIn Glu Glu Glu Thr Ala Ala
145 150 155
Glu Lys Lys Lys Glu Lys GIn Glu Lys Lys Glu Glu
165 170
Arg Asn Asp Asp Arg Glu Arg Gly Ile Leu Cys val
180 185
Asp Ser Asp val Arg Pro Ala Phe Ser Leu Phe Pro
195 200
Cys His Ile Leu Arg Ser val Ile Asp Gln Gln Leu
210 - 215 220
ITe val Arg Leu Ser Leu Asn Leu Phe Ala Leu Arg
225 230 ‘ 235
Leu Leu Lys Arg Leu Pro Leu Arg Arg Lys Ala Ala
245 250
Leu His Asp Cys Leu Ala Leu His Leu Pro Glu Leu
260 265
Thr Leu Asp ITe Ash Asn val Thr Glu Asn Ala Ala
275 280
Thr ala Glu Ser Thr Asp Ala Asp Leu Thr Pro Thr
290 295 300
val Arg His Ala Leu Cys Trp HMis Arg val Glu Gly
305 310 315
Pro Arg Gly Leu Thr sSer Arg Ile Ser Ala Arg Leu
325 330
Ala Lys Thr Leu Gly Pro Ser val Phe Gly Arg Leu
340 345
Asn Glu Ser Pro Pro Asp Leu Thr Leu Ser Ser Leu
355 360
Asp Gly Ile Leu Arg Phe Asn val Thr Cys Asp Arg
370 375 380
Ala Asp pro val Ala Phe Arg Leu Arg Leu Arg Arg
385 390 395
Arg Pro pPhe pPhe Ser Asp Ala Pro Leu Pro Tyr Phe
405 410
ser- Gly Ala Ala Asp Glu Gly Leu Glu val Arg val
420 425
Thr Leu Lys Asn Ser His Thr Leu Arg Ile Tyr Arg
435 440
Pro Tyr Leu Gly val Phe val Pro His Asn Arg Gln
450 455 460
pro val Thr val Trp Leu Pro Arg Ser Trp Leu Glu
465 470 475
val ser Asp Glu Asn Gly Ala Thr Phe Pro Arg Asp
485 490
Arg Leu Tyr Phe Ile Ser Ser Lys His Thr Leu Asn
Page 8

Arg
ser
Ala
45

Gly
Glu
ASp
Leu
Phe
125
Giu
Ser
ASD
val
Ala
205
Thr
Ile
His
Thr
Ser
285
Leu
Gly
Ser
Glu
Thr
365
Thr
Glu
vai
Pro
Arg
445
Gly
Leu
Ala

Arg

Arg
Ser
30

Pro
val
Leu
Lys
Ile
110
Gin
Ser
His
Glu
Ser
190
Arg
Arg
Ile
His
Phe
270
val
Thr
Ile
Glu
l.ey
350
Leu
Giu
Thr
Pro
Tyr
430
Phe
Leu
Thr
Lau

Gly

Pro
15

Arg
Pro
Ala
ASp
His
95

GIn
Ile
Gn
Glu
Asp
175
AsSn
Pro
Met
Thr
Thr
255
Glu
Ala
val
Ser
Thr
335
ASp
Tyr
Ala
val
Pro
415
Glu
Tyr
LyS
val
Leu

495
Cys

Arg
His
Leu
Ser
Lys
80

Asp
Leu
Leu
Thr
Pro
160
AsSp
Glu
Gly
Ala
Pro
240
Ala
Pro
Asp
Arg
Gly
320
Thr

Pyro

Pro
Arg
400
Arg
Leu
Gly
Met
Leu
480
Gly

Leu



Ser Ala Met
515
His Ser
530
lLeu

ser
Ala Glu
545
Pro

GIn Asp

val Thr Leu

Ile Pro
535

His

Ser

val
610
Arg

val

ser
625
val

ASp

Ile Arg

Gly Ala Lys

His Pro Gly
675
Glu

L.eu Leu

690

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

<220>
<223>

<400> 10

Gty val
1

Lys

10
107
PRT

Gln

Arg Gly

Gly Lys Lys
35
Gly

Met Leu

50
GIn Met
65

Ala

Ser

Tyr Gly

Leu val Phe

<210>
<Z11>
<212>
<213>

<220>
<223>

<400> 11

argccacgcy
ggcgacagtg
cgagctctgt
ggcgregeca
tacagcggct
cgggtgcacce
ttgcgggatc

11
2082
DNA

500
Thr His

Pro Ser Gl
Le
55

Le

AsSp Leu

Cys LyS
565
Ala Met
580

Gly

vVa
ASD

Tyr Thr Gl

Arg Asn Ly
63
Gly Trp Gi
645
Thr

Leu 11

660
Ile Ile

Leu Giu

Glu Th
5
Thr

val

GIn
20
Phe

Cy

Asp Se

Lys Gin G1
Gl
70

val Gly
The
85

val

Ala
Asp Gl
100

tecgaccoeaa
gegttggeag
cggcgecgcece
gtaccgacga
cgeecgeagac
gcggeaccta
ccttccagat

Gin

Gly

Pro

Gly

val Lys
520
Gln G1n
535

Pro

n

u
0
u

]

Met

Thr Glu

Cys Gly

Thr
600
l.ey

Arg

Met
615
Pro

b4
5 Phe
0

u Glu Gly

e Ser Pro

His
680

Pro

Artificial Ssequence

Chemically synthesized

r Ilte ser

s val val

r ser Arg

val Ile
55

Arg

u

n Ala

His Pro

u Leu Leu

artificial Sequence

Chemically Ssynthesized

ccttcggaat
caatagcagc
gctcactttc
cgacagtctc
catcctcaca
ccatctgatc
tetgotctet

23109WOPCTSEQ

505

Ser Thr Leu

Leu Ser val
Ala
555

Thr

Arg Leu
Thr
570
Leu

Asn
Asp Gly
585
Phe

Pro Lys

Gly Asp Gly

Phe Met
635
GIn

Lys

Ala
650
Tyr

val
ASp Ala
665
Ala

Thr Leu

Pro Gly
10

Tyr

ASD
His Thr
25

ASp

Arg Asn

Arg Gly Trp
Thr
75

Ile

Lys Leu
Ile
90
Lys

Gly
Lys Glu
105

cgggeeegec
cgacacageyg
ctcgecacca
ctcctgaaaa
ctgacggata
cagttgcacc
acgeegetygce

Page 9

w

510
ser Arg
525

Gly

His
Leu Ala
540
Ser

Pro Glu

Glu Lys Thr
val
590

Glin

val Gin

Gly
605
Lys

Arg
Lys vai
620
Leu

Gly Lys

Met Ser val
Ala
670

Asp

Tyr Gly

Phe
685

val

Gly Arg Thr

Met Leu
30
rhe

Gly

LYsS Pro

Giu Glu
60
Ile

Gly

ser Pro

Pro Pro His

ggccacgage
gaaaatgccyg
ctaccaccac
cgccggacga
aacacgacat
tcgacctecy

aattgoggga

ser Thr

Ser Tle

Thr Glu
560
Ser Pro
575
Glu Thr

Thr Cys

Asp Ser
Glu
640
Gln

Gin

Gly
655
Thr Gly

val

pPhe
15
Ghu

Pro
Asp

Lys Phe

val Ala

Asp Tyr
80
Ala Thr

95

cagacgaggc
ccgecaacge
gaccatgatg
gctggacaag
ccgtcagect
acccgaagaa
agcgaacgac

60
120
180
240
300
360
420
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