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acagagacta
tggagggaaa
ttatcggatg
cccaaaagag
gttgaaagac
ggaggagttc
gctaacatgg
aataggaact
aacaatctac
cttagtatta
ctatgtacta
agtaaattcg
aatattttgt
gtgtcagtta
ttaagatcta
gtaccagatg
accgataaaa
tgtggagcat
gatattttta

actaaaaggt
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ttcctatagg
ttctatccaa
aagtgggtac
gagtacgagt
tacaaatggc
ttcatacaaa
attggagatc
tggcagcgga
catataattg
acgtaagcgg
tggaaagaac
tttatgtatc
tttggcctta
agctattgat
tcgctatgcet
ctgatcctcc
cggcgtatat
ctattaatat
tgcgtgattg
gtagactatt

Modulation of immune responses by the poxviral K4 protein

tatgcaattt
taccacaaaa
gaatttcggc
tagagtagcc
cggagttgaa
attttggata
actaactcag
tctcactcaa
gaaaaacttt
cgttccacac
caatgattta
tgttatgaac
tatagaagat
tagttgctgg
aaaatctaaa
cattccgtat
aggtacctca
tacaccggat
gaattcaaaa

aaaaaatatg
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aaacaatgta caaatgatat atactgcgat gagatacaac cggaaaaaga aattcctgaa

tattctcttg aataa

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

<220>
<223>

<400>

2
424
PRT

Poxvirus

K4 protein of VACV-WR-035

2

Met Asn Pro Asp Asn Thr
1 5

Gly Met
Glu Ile
Trp Ser

50

Asn Lys

65

val Asn

Ala Gly

val Leu

Gly ser

130

Gly Ile

Ile pPhe

Trp Lys

Ile Asn

Gln GlIn

Gln

Leu

35

Leu

Ile

Lys

val

His

115

Ala

Ala

Glu

Asn

val

195

Leu

Phe

20

ser

Ser

val

Ser

Glu

100

Thr

Asn

Ile

val

Phe

180

Ser

Cys

Asp

Asn

Asp

Gln

Asn

85

val

Lys

Met

Phe

Tyr

165

Tyr

Gly

Thr

Lys

Thr

Glu

Leu

70

Lys

Arg

Phe

Asp

Asn

150

Trp

Pro

val

Met

BN75_SeqList

Ile Ala val

val

Thr

val

55

Pro

Pro

Tyr

Trp

Trp

Asn

Tyr

Ser

Pro

Glu

TYyr

Lys

Leu

Ile

Ile

120

Arg

Arg

Leu

Tyr

His

200

Arg

Leu
25

Thr
Thr

Arg

Lys

ser

Asn

Gly

Tyr

185

Ser

Thr

Ile

10

ser

Leu

Asn

Gly

Asp

90

Ile

Asp

Leu

Leu

val

170

Asn

val

Asn

Thr

Thr

Asp

Phe

val

75

val

Thr

Asn

Thr

Ala

155

Asn

Thr

Phe

Asp
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Glu

Phe

Ile

Gly

60

Arg

Glu

Asn

Thr

GlIn

140

Ala

Asn

Asp

Ile

Leu

Thr

Asn

ser

45

Thr

val

Arg

Ile

His

125

val

Asp

Leu

His

Ala

205

Thr

Ile

Met

30

ser

Ile

Arg

Leu

Leu

110

Ile

Lys

Leu

Pro

Pro

190

Ser

Ala

Pro

15

Trp

Phe

Ile

val

GlIn

95

Gly

Tyr

Glu

Thr

Tyr

175

Leu

Ala

Leu

Ile

Arg

Tyr

Leu

Ala

80

Met

Gly

Leu

Leu

Gln

160

Asn

ser

Pro

Leu
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Ser

225

Phe

Tyr

val

Asn

Glu

305

ser

Ile

Ala

Leu

Leu

385

Lys

Glu

210

Cys

Ile

Ile

Lys

Phe

290

val

Arg

Gly

Ser

Glu

370

Tyr

Gln

Ile
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atgaatccgg ataatacaat cgcagtgatt acagagacta ttcctatagg tatgcaattt

gataaagtat atttgtctac atttaacatg tggagggaaa ttctatccaa taccacaaaa

3
1
D

Ile

Pro

Glu

Leu

275

Leu

Lys

val

Thr

Ile

355

Asp

Asp

cys

Pro

275
NA

Arg

Ile

Asp

260

Leu

Arg

Leu

Asn

Ser

340

Asn

Ile

Thr

Thr

Glu
420

Poxvirus

Asn

Ile

245

Glu

Ile

Ser

Phe

His

Asn

Ile

Phe

Ser

Asn

405

Tyr

Ala

230

TYyr

Leu

Ser

Ile

Ile

310

Ala

Trp

Thr

Met

Pro

390

Asp

Ser

215

ser

ser

Arg

Cys

Ala

295

val

Lys

Thr

Pro

Arg

Thr

Ile

Leu

Lys

Lys

Arg

Trp

Met

Pro

Tyr

Gly

360

ASp

Lys

Tyr

Glu
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Phe val Tyr

Ala

Ala

265

GIn

Leu

ASp

Met

Asn

345

Asp

Trp

Arg

Cys

Arg

Lys

Ala

val

330

Tyr

Gly

Asn

cys

MVA K4L homolog gene sequence
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235

Asn

Ile

Ser

ser

ASp

315

Thr

Phe

Leu

Ser

220

val

Ile

Asp

ser

Asp

Thr

Gly

Ile

Ser

Leu

Arg

Phe

285

Asn

Pro

Lys

Asp

Leu

365

Tyr

Leu

Gln

val

Phe

Gln

270

Ile

Ile

Ile

Thr

Thr

350

Arg

ser

Lys

Pro

Met

Trp

val

Met

Asn

Pro

Ala

335

Cys

GlIn

Tyr

Asn

Glu
415

Asn
240
Pro
Ser
Arg
Ile
Tyr
320

TYyr

Gly

Met
400

Lys

60

120



acactagata
acgataatat
gtcaataaat
gtacgataca
tctgataata
gtcaaagaat
atttttgagg
tatccgtcgt
tctgtattta
accgctttat
tttatcccta
gaattaagaa
caacgatctt
aacataaata
tctagggtaa
aattggacag
gatggattag
tacagctatg
aaacaatgta
tattctcttg
<210>
<211>
<212>
<213>

<220>
<223>

<400> 4

4
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1

Gly Met GIn Phe Asp Lys val
20
Glu Ile Leu Ser Asn Thr Thr
Trp Ser Leu Ser Asp Glu val
50 55

Asn Glu Ile val GIn Leu Pro

tatcatcttt
taaacgagat
ctaacaaacc
tagatattac
cacatattta
tgggtattgc
tatactggta
attataatac
ttgcttctge
tgtcatgtat
ttatttattc
gatccgctat
cgtttatcat
tagaagtaaa
accatgccaa
gaaattactt
gtcttcgtca
aattgtacga
caaatgatat

aataa

Poxvirus

MVA K4 homolog amino

Met Asnh Pro Asp Asn Thr Ile
5

ttattggagt
tgtacaatta
attaaaggat
aaatatccta
tttaggaagc
gatcttcaat
tcttggagtt
agatcatcct
accgcaacaa
tagaaatgcg
gaaggcgggt
agacagacaa
gagaaacttt
gctatttatt
atatatggta
tacggataca
acaattagaa
tactagtcct

atactgcgat

acid

BN75_SeqList

ttatcggatg
cccaaaagag
gttgaaagac
ggaggagttc
gctaacatgg
aataggaact
aacaatctac
cttagtatta
ctatgtacta
agtaaattcg
aaaattttgt
gtatccgtta
ttaagatcta
gtaccagatg
accgataaaa
tgtggagcat
gatattttta
actaaaaggt

gagatacaac

sequence

Ala val Ile Thr

10

Tyr Leu Ser Thr
25

Lys Thr Leu Asp

40

Gly Thr Asn Phe

Lys Arg Gly val

Page 4

aagtgggtac
gagtacgagt
tacaaatggc
ttcatacaaa
attggagatc
tggcagcgga
catataattg
acgtaagtgg
tggaaagaac
tttatgtatc
tttggcctta
agctattgat
tcgctatgct
ctgatcctcc
cggcctatat
ctattaatat
tgcgtgattg
gtaaactatt

cggaaaaaga

Glu Thr Ile

Phe Asn Met

30

Ile Ser
45

Ser

Gly Thr Ile

60

Arg val Arg

gaatttcggc
tagagtagcc
cggagttgaa
attttggata
actaactcag
tctcactcaa
gaaaaacttt
tgttccacac
caatgattta
tgttatgaac
tatagaagat
tagttgctgg
aaaatctaaa
cattccgtat
aggtacctca
tacaccggat
gaattcaaaa
aéaaaatatg

aattcctgaa

Pro Ile
15

Trp Arg
Phe Tyr

Ile Leu

val Ala
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360
420
480
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660
720
780
840
900
960
1020
1080
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65

val

Ala

val

Gly

Trp

Ile

Gln

Ser

225

Phe

Tyr

val

Asn

Glu

305

ser

Ile

Asn

Gly

Leu

Ser

130

Ile

Phe

Lys

Asn

Gln

210

cys

Ile

Ile

Lys

Phe

290

val

Arg

Gly

Lys

val

His

115

Ala

Ala

Glu

Asn

val

195

Leu

Ile

Pro

Glu

Leu

275

Leu

Lys

val

Thr

Ser

Glu

100

Thr

Asn

Ile

val

Phe

180

ser

cys

Arg

Ile

Asp

260

Leu

Arg

Leu

Asn

sSer

Asn

85

val

Lys

Met

Phe

Tyr

165

Tyr

Gly

Thr

Asn

Ile

245

Glu

Ile

Ser

Phe

His

325

Asn

70

Lys

Arg

Phe

Asp

Asn

150

Trp

Pro

val

Met

Ala

230

Tyr

Leu

ser

Ile

Ile

310

Ala

Trp

Pro

Tyr

Trp

TYyr

ser

Pro

Glu

215

Ser

ser

Arg

cys

Ala

295

val

Lys

Thr

Leu

Ile

Ile

120

Arg

Arg

Leu

Tyr

His

200

Arg

Lys

Lys

Arg

Trp

Met

Pro

Tyr

Gly
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75

Lys

Ser

Asn

Gly

Tyr

185

ser

Thr

Phe

Ala

sSer

265

GIn

Leu

Asp

Met

Asn

Asp val Glu
90

Ile

Asp

Leu

Leu

val

170

Asn

val

Asn

val

Gly

Ala

Arg

Lys

Ala

val

330

Tyr

Thr

Asn

Thr

Ala

155

Asn

Thr

Phe

Asp

Tyr

Lys

Ile

ser

Ser

Asp

315

Thr

Phe
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Asn

Thr

Gln

140

Ala

Asn

Asp

Ile

Leu

220

val

Ile

Asp

Ser

Lys

300

Pro

Asp

Thr

Arg

Ile

His

125

val

Asp

Leu

His

Ala

205

Thr

ser

Leu

Arg

Phe

285

Asn

Pro

Lys

Asp

Leu

Leu

110

Ile

Lys

Leu

Pro

Pro

190

ser

Ala

val

Phe

Gln

270

Ile

Ile

Ile

Thr

Thr

Gln

95

Gly

Tyr

Glu

Thr

Tyr

175

Leu

Ala

Leu

Met

Trp

val

Met

Asn

Pro

Ala

335

cys

80

Met

Gly

Leu

Leu

Gln

160

Asn

Ser

Pro

Leu

Asn

240

Pro

ser

Arg

Ile

Tyr

320

Tyr

Gly



Ile
355

Ala Ser

Glu
370

Leu Asp

Leu
385

Tyr Asp

Lys Gln Cys

Glu Ile Pro

<210> S

<211> 1056
<212> DNA
<213> Poxv

<220>
<223>

<400> 5
atgacgatga

agttacgcca
ctaccagcta
gatatagccg
ttatcgcaca
cgacaggttt
aaattcagta
ggtatagtta
ggtactcatg
aataatataa
caaacgggaa
tgttacgttc
atacttacgg
aacgtaacga
attgacgatg
gatgtatact
aatgttactg

gaaaaaaccc

340

Asn Ile

Ile Phe

Thr Ser

Thr

Met

Pro

Pro
360

Arg Asp

Thr Lys

390

Thr Asn

405

Glu
420

Tyr

irus

aaatgatggt
tagacatcga
aagactctaa
ctctaggaga
gatataaaga
ctaataaacg
accgtaggta
gatctcatat
ataagtatgg
cttggtataa
aggaattaat
attacgacga
ttataccgtc
taggagaacc
tactgattga
ctgttttaac
aagaatatat

ttacaactac

Asp

ser

Ile Tyr

teu Glu

VACV-WR-200 = VACV-WR-B18R

acatatatat
aaatgaaatc
atggttgaat
gccattcagc
ctatgtggtt
tgttaaacat
tttgtgcacc
tagaaaacct
catagactta
agataataag
tattcataat
cgttagaatc
acaagaccac
tgccaatata
atgggaaaat
tagtagaggc
aggtaataca

agtagtattg

?N75_SeqList
Asp Asp Gly tLeu
Trp Asn Ser Lys

Arg Cys Lys Leu

395

Cys Asp Glu
410

350

Gly Leu Arg GIn GIn

365

380

Ile

= VACV-B19R gene

ttcgtatcat
acagaattct
ccagcatgta
gcaaagtgtc
aaatgggaaa
ggtgatttat
gtaactacaa
ccttcatgca
tactgtggaa
gaaattaata
ccagagttag
aagaatgata
aggtttaaac
acatgcactg
ccatccggat
ggtattaccg
tataaatgtc
gagtaa
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tattgttatt
tcaataaaat
tgttcggagg
ctcctattga
ggctagaaaa
ggatagccaa
agaatggtga
ttccaaaaac
ttctttacgc
tcgacgacat
aagatagcgg
tcgtagtatc
taatactaga
ctgtgtcaac
ggcttatagg
aggcgacctt

gtggacacaa

Tyr Ser Tyr Glu

Leu Lys Asnh Met

400

GIn Pro Glu Lys
1

415

gctattccac
gagagatact
cacaatgaat
agacagtctt
aaatagacgg
ctatacatct
ctgtgttcag
atatgaacta
aaaacattat
taagtattca
aagatacgac
aagatgtaaa
tccaaaaatc
gtcattattg
attcgatttt
gtactttgaa
ctattatttt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1056



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

<220>
<223>

<400>

6
3

51

PRT .
Poxvirus

BN75_SeqList

VACV-WR-B18 = VACV-B19 protein

6

Met Thr Met Lys

1

Leu

Phe

Leu

Leu

65

Leu

Lys

Leu

cys

Ser

145

Gly

Ala

Asn

His

Tyr

Leu

Phe

Asn

50

Gly

ser

Asn

Trp

Thr

130

His

Thr

Lys

Ile

Asn

210

Asp

Phe

AsSn

35

Pro

Glu

His

Arg

Ile

115

val

Ile

His

His

Asp

His

20

Lys

Ala

Pro

Arg

Arg

Ala

Thr

Arg

Asp

TYyr

180

Asp

Glu

val

Met Met val His Ile
5

Ser

Met

cys

Phe

Tyr

85

Arg

Asn

Thr

Lys

Lys

Asn

Ile

Leu

Arg

Tyr

Arg

Met

ser

70

Lys

GlIn

Tyr

Lys

Pro

150

Tyr

Asn

Lys

Glu

Ile

Ala

Asp

Phe

55

Ala

Asp

val

Thr

Asn

135

Pro

Gly

Ile

Tyr

Asp

215

Lys

Ile

Thr

40

Gly

Lys

Tyr

ser

Ser

120

Gly

Ser

Ile

Thr

ser

200

ser

Asn

Asp

25

Leu

Gly

Cys

val

Asn

105

Lys

Asp

cys

Asp

Gly

Asp

Tyr Phe
10

Ile Glu

Pro Ala

Thr Met

Pro Pro

75

val Lys
90

Lys Arg

Phe Ser

Cys val

ITle Pro

155
Leu Tyr
170
Tyr Lys
Thr Gly

Arg Tyr

ITe val
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val

Asn

Lys

Asn

60

Ile

Trp

val

Asn

Gln

140

Lys

cys

Asp

Lys

Asp

220

val

Ser

Glu

Asp

45

Asp

Glu

Glu

Lys

Arg

Gly

Thr

Gly

Asn

Glu

205

Cys

Ser

Leu

Ile

30

Ser

Ile

Asp

Arg

His

110

Arg

Ile

Tyr

Ile

Lys

Leu

Tyr

Arg

Leu

15

Thr

Lys

Ala

sSer

Leu

95

Gly

Tyr

val

Glu

Leu

175

Glu

Ile

val

Cys

Leu

Glu

Trp

Ala

Leu

80

Glu

Asp

Leu

Arg

Leu

160

Tyr

Ile

Ile

His

Lys



225

Ile

Asp

Thr

Glu

val

305

Asn

Asn

Leu

Pro

Ala

Asn

290

Leu

val

Tyr

Thr

Lys

val

275

Pro

Thr

Thr

Tyr

val

Ile

260

Ser

ser

ser

Glu

Phe
340

Ile
245
ASnh
Thr
Gly
Arg
Glu
325

Glu

230

Pro

val

Ser

Trp

Gly

Tyr

Lys

Ser

Thr

Leu

Leu

295

Gly

Ile

Thr

Gln

Ile

Leu

280

Ile

Ile

Gly

Leu

BN75_SeqlList
235

Asp

Gly

Ile

Gly

Thr

Asn

Thr
345

His Arg Phe

250

Glu

Asp

Phe

Glu

Thr

330

Thr
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Pro

Asp

Asp

Ala

315

Tyr

Thr

Ala

val

Phe

300

Thr

Lys

val

Lys

Asn

Leu

285

Asp

Leu

Cys

val

Leu

Ile

270

Ile

val

Tyr

Arg

Leu
350

Thr

Glu

Tyr

Phe

Gly

Glu

240

Leu

cys

Trp

ser

Glu

320

His



