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SEQUENCE LISTING

<110> The Wistar Institute of Anatomy and Biology

The Trustees of The University of Pennsylvania

BErtl, Hildegund C.J.

Wilson, James M.
<120> Methods of Inducing a Cytotoxic Immune Response and Recombinant Simian Ad
enovirus
Compositions Useful Therein
<130> WST104A/UPNN2628A

<150> USs &0/300,131
<151» 2001-06-22

<150> US 60/304,843
<151> 2001-07-12

<160> 13

<170> Patentin wversion 3.1

<Z10> 1
<21i> 8
<212> PRT

<213> Artificial seguence

<220

<223> S8ynthetle pephide which carries the immuncdominant CD8+ T cell ep
itope for the H-2d haplotype i

<400> 1

Ala Met GIn Met Leu Lys Glu Thr Ile

1 : 5
<210> 2

<211> 18

<212> DNA

<213> Artificial sequence

<220>

<223» 5' primer for the rabies virus glycoprotein
<400> 2

aagcatitee goccaacac i8
<210> 3

<211> 22

<212> DNA

<213> hArtificial sequence

<220>
<223> 3' primer Ffor rables virus glycoprotein



T <400> 3

ggttagtgga gcagtaggta ga

<210> 4
<211> 25
<212> DNA
<213>
<220>
<223>
<400> 4

Artificial sequence

gotyaaggtc ggtgtgaacyg gattt

<210> 5
<211>» 25
<212> DNA
<213>
<220>
<223>
<400> 5

Artificial Sequence

3" primer for GRPDH

aatgocaaayg ttgteatgga tgacc

caaaaaagac
tggragaact
aagttagtac
ttgttacace
aagtttgaca

aaagactgct

<216> 6

<2Li> 7228

<Z12> DNA

<213> Artificial Sequence
<220>

<223>

<220>

<221> CDs8

<222>» (728})..{1820)
<223>

<400> 6

tggaagggct aatttggteo
cacaaggcta cttcecctgat
tgacctitgg atggtgette
aataaggaga gaagaacago
agggagaagt attagtgtyy
agctgcatoc ggagtactac
ctggggactt tecagggagg

tgtggoctgy

Modified HIV-1 gay sequence

aagagatockt
acacaccagy
cagttgaacc
ctatgageea
gectectage
gacatcgagc

gegggactgy

tgatetgtgg
gocagggate
agagcaagta
goatgggatg
atttegtoac

titetacaag

ggagtggcga

5" primer for glutaraldehyde-3-phosphate dehydrogenase (GAPDH)

atctaccaca
agatatccac
gaagaggeca
gaggacccgyg
atggcecogag
ggactittecy

goockoagat

22

25

25

60

129

180

240

300

360

420



getacatata ageagetget ttttgectgt

gectgggage tctctggéta actagggaac

tgagtgctcea aazgtagtgtg tgeccogtetg

agaccetttt agtecagtgtyg gaaaatctet

cgaaagtaaa gccagaggayg atctetegac

acagagag atg ggt geg aga gog tca

cga
Arg
15

chy
Leu

aat
Asn

cag
Gln

tac
Tyr

aag
Lys
95

teo

Seyr

cay
Gin

gta
Val

gta
Val

tta
Leu

tog
Trp

aag
Liys

cet
Pro

cta
Leu

aac
Asn
80

gac
Asp

aag
Lys

gte
Val

cat

His

faa
Glu
1890

toa
Ser

Mel Gly Ala Arg Ala Ser
1 5

gaa aaa att cgy tta agg

actgggtcte
ccactgetta
ttgtgtgact
ageagtggeg

gecaggacteg

tctggttaga ccagatctga
ageotcaata aagoettgoet
ctggtaacta gagatcecto
ccocgaacagg gacttgaaag

gcttgetgaa gegegegtog

gta tta agc ggg gga gaa tta gat
Val Leu Ser Gly Gly &lu Leu Asp
10

cca ggg gga

Glu Lys Ile Axg Leu Axg Pro Gly Gly

20

cac atc gta tgg gea age

25

agg gag cisa

His Ile Val Trp Ala Ser Axg Glu Leu

35

40

gge ctg tia gaa aca tca gaa gge tgt
Gly Leu Leu Glu Thr Ser Glu Gly Cys

50

55

caa cca tec ctt cag aca gya tea gag
Gln Pro Ser Leu Gln Thr &ly Ser Glu

&5 70

aca gta gea acce cte tat gt gty cac
Thr Val Ala Thr Leu Tyr Cys Val His

85

acc aayg gaa gech tta gac
Thr Lys &lu Ala Leu Asp
106G

aag ata gag
Lys Ile Glu

105

amg aag gec cag cag geoa goa gob gac
Lys Lys Ala Gln Gln Ala Ala Ala Asp

118

120

age caa aat tac cct ata gty cag asac
Ser &ln Asn Tyr Pre Ile Val Gln Asn

130

135

cég geo ata toa cot aga act tta aat
Gln Ala Ile Ser Pro Arg Thr Leu Asn

145 15¢

gag aag gct ttc age cca
Glu Lys Ala Phe Ser Pro
165

gaa gtg ata
Glu val Ile

gaa gga goo acc cca cag gac ohg aac
Glu Gly Ala Thr Pro Gln Asp Leu Asn

aag aayg aag tac aag
Lys Lys Lys Tyr Lys
30

gaa <ga tte geoa gtt
Gilu Arg Phe Ala Val
45

aga caa ata ctg gga
Arg Gln Ile Leu Gly
60

gag cbt cga tea cta
Glu Leu Arg Ser Leu
75

cag cgg atc gag atce
Gln Arg Ile Glu Ile
80

gaa gag caa aac aag
Glu Glu Gln Asn Lys
iid

aca gyga cac adc aat
Thr Gly His Sex Asn
125

atec gag ggyg caa atg
Ile Gln Gly Gln Met
140

gea tgy gta aaa gta
Ala Trp Val Lys Val
155

cee atg ttt tca gea
Pro Met Phe Ser Ala
17¢

acg atg tig aac acc
Thr Met Leu Asn Thr

480

540

600

660

T20

770

818

Bs6e

962

101¢

1658

1106

1154

1202

1250

1258



175

gtg
Val

gag
Glu

att
Ile

ackt
Thr

cet
Pro
255

aac
Asn

caa
Gln

act
Thr

gaa
Glu

aag
Lys
3353

cag
Gln

g9y
Gly

gaa
Glu

gea
Ala

aot
Thr
240

atc
Ile

ang
Lys

gga
Gly

cta
Leu

ace
Thr
320

get
Ala

gga
Gly

gga
Gly

got
Ala

oog
Fro
225

agt
Ser

cca
BEro

atc
Ile

coa
Pro

aga
Arg
305

ttg

Leu

cte
Lety

gta
Val

ggatcocacta
ggcagebgta
ctocecazaga
tyattggcayg
ctacaageta

cagcttgtta

180

cat
His

cEa
Gln
185

gea
Ala
219

gaa
Giu

cag
Gln

gge
Gly

ctt
Leu

ace
Thr

gta
Val

gga
Gly

gca

Ala

tgy
Trp

aty
Met

cay
&in

gag
Glu

gee
Ala

atyg
Met.

gat
Asp

aga
Arg

caa
Gln

gty
Val

“215

aga
Arg

gaa
Glu
230

gaa
Glu
245

caa
Gln

tac
Tyr

atc
Ile

260

gtg
Val

agy
Arg
275

aay
Lya
290

gaa
Glu

get
Ala

gag
Glu

gte
Val

ttg
Leu

cca
Pro

ggc
Gly

atg
Met

cec
Pro

caa
Gln

caa
Gln

geg
Ala

tat
Tyr

ago
Ser

Tttt
Phe

aga
Arg

tea
Sar
310

got
Ala

zat
Asn
325 .

geg
Ala

get
Ala

acs
Thr

340

gga
Gly
355

gga

Gly
gttetagact
gatcttagee
agacaagata
aactacacac
gtaccagttg

caceelgtga

coc
Pro

cat
His

ggc
Gly

cgaggggyggyg

actttttaaa
tocttgatet
cagggoecagy
ageeagataa

gectgeatgy

cCa
Pro

ata
Ile

aag
Lys

cot
Pro

gac
Asp
295

cag
Gln

aac
Asn

cta
Leu

aag
Lys

atyg
Met
200

cat
His

agg
Arg

gga
Gly

agg
Arg

ace
Thr
280

tat
Tyx

gag
Glu

coy
Pro

gaa
Glua

goa
Ala
360

185

tty
Leu

cey
Pro

gga
Gly

tgy
Trp

tgy
Trp
265

agc
Sexr

gta
Val

gta
Val

gat
Asp

gaa
Glu
345

aga
Arg

aga
Lys

gtyg
Val

agt
Ser

atyg
Met
250

ata
Tle

att
Ile

gac
Asp

aaa
Lys

tgt
Cys
330

atg
Met

gtt
Val

gayg
Glu

cat
His

gac
Asp
235

aca
Thz

ate
Ile

ctg
Leu

g
Arg

aat
Asn
318
aag
Lvs

atg
Met

tiyg
Leu

180

zat
Asn

ate
Ile
205

asc
Thye

cet
Pro

goa
Ala
2290

gg¢g
Gly

ata
Ile

goa
Ala

gga
Gly

aat
Asn

aat
Asn

cca
Fro

ctg
Leu

ttyg
Leu
270

gga
GlLy

ata
Ile
285

gac
AsSp

aga
Arg

tat
TVE

tre
Phe
300

saa
Lys

atg
Met

aca
Thr

tgy
Trp

atc
Ile

acec
Thr

chg
Leu

aca
Thr

tgk
Cys
350

gca
Ala

tag

cecgghacot
agaaazgdgyg
gtgygatctac
ggtoagatat
ggtagaagay

aatggatgac

ttaagaccaa
ggactggaag
cacacacaay
ccactgacct

gccaataaag

ectgagagag

Lgacttacaa
ggcteattca
getacttcee
trggatggty
gagagaacag

aagtgtﬁaga

1346

1394

1442

1490

1538

1586

1634

1682

1730

1778

1820

1880

194¢

2000

2080

2120

2180



gtyggaggttt
ctbcaagaaq
gaggegtgge
tgctttttge
gctaactagg
togtgtgcecy
tgtggaaaat
ctgeattcoca
tattaaatat
gcteacacek
gttoccagaceo
Tatbttatgt
tctgatacca
agggaggttt
cggtteagtt
cqccaagaca
ggcagagoeg
ggetgtgegg
atcagagttt
agggagtcga
atgagccagt
tatctoaage
ggggaaggte
tgttttottt
tggtgeaatc
togecctata
gaaaaccchg

cgtaatagcg

t

gacagcageea
tgetgacate
ctgggeggga
ctgtactggg
gaacecactyg
tobgtigtgt
ctotagoace
geoctgggcasa
atttatacat
gegoooggeo
ageetgacca
gtattttatt
caagaatcét
tcaccageac
Cocaacaccgc
taaacaccea
attcaccaag
gagaacggayg
ttaaggataa
aggtgtectt
ttatcaatce
actgattgat
agaatettgt
tttttatbte
acagcteact
gtgagtegta
gegttacoca

aagaggeoecg

tagecatttes
gagettgeta
ctggggaghy
totetotggt
cttaagecte
gactctggta
ccocaggagyg
gaazacaaga
ggaggtecata
ctitgggagy
acatggagaa
cacaggtatt
cagcacagag
atgagcagtec
ctgcctggag
agacataaac
acygggaatta
ttctattatyg
cttagtgtgt
tEgcgccgag
gggggtgeca
cttaggtitt
agcctgtage
tgagacaggy
geageccocta
ttacaattca
acttaatege

cacegatege

teacgiggea
caagggactt
gegageecte
tagaccagat
aatasagekt

actagagate

tagaggttge

ctgtctaaaa
aaaatatata
cogagygcagy
accoctictae
tetggaaaac
gaagacttct
agttctgeeg
agaggteaga
acecaacayy
ggatagagaa
actcaaatca
agggggeecay
tcagttectyg
getgatccat
acaatagﬁga
tgeatgacte
tetcactchyg
gagoggecga
ctggecgtey
ckttgoagoac

cctiecceaac

cgagagcetge
teegetgggg
agatgctgoa
ctgagectgy
gecttgagtyg
cetcagacoc
agtgageccaa
taataataat
tatttggget
tggatecacot
tgtgtatttt
tgaaactgtt
gtgatcaaat
cagacteggo
ccacagggtyg
tacacccago
agagtaagtc
gtctecccaa
tgagttggay
gogtgggggee
ggagtgeagy
tgttaccceea
ctaaaccata
tcacctagge
cacegegghyg
ttttacaacy
atceoceoottt

agtigcgeag

afccggagta
actttcoagyg
tataagcoagce
gagcetctotg
cttcaagtag
ttttégtaag
gatcgogoecea
sagttaaggy
gggcgergty
gagtttggya
tagtagatth
ttteototae
gtygtgggag
gggtgtoctt
agggcteagt
ctgetgecea
acacagagee
geattegygy
atgaaagegt
acaagatcgy
gtctgcocaaaa
ggaacaattt

atttettttt

tggagtgeag

‘gagctcecaat

tegtgactag

cgeocagotygyg

cectgaatgge.

2240
2300
2380
2420
2480
25490
2600
2680
2720
2780
2840
2900
2960
3020
3080
3140
3200
3260
3320
3380
3440
3300
3560
3620
3680
3740
3800

3860



gaatggcgeg
atcagetcat
tagaccgaga
gtggactceca
ccateaccet
aaagggagee
gdgaagaaag

gtaaccacca
tteggggaaz
atcocgeteat
tgagtattca
tttttgetea
gagtygggtta
aagaacgbti
gtattgacge
ttgagtactc
gecagtgetge
gaggacogaa
atocgbtggga
ctgtageaat
cooggeaaca
cggecetteo
geggtatcat
cgacggygyay
cactgatiaa
taaaacttca
ccaaaatcece
aaggatcttc

cacegctacc

azattgtaaa
tttttaacea
tagggttgayg
acgtcaaagy
aatesagttit
ceegatttag
cgaaaggagc
caccogooge
tgtgogegga
gagacaataa
écatttccgt
cocagasacyg
catcgaactyg
tccaatgatg
cgggcaagay
accadgtcaca

cataaccatyg

ggagctaace

accggagety
ggcaacaacy
attaatagac
ggotggetgg
tgcagcactyg
toaggecaact
geattggtaa
tttttaattt
ttaacgtgag
ttgagatect

agocggtggtt

cgttaatatt
ataggccgaa
tyttgtteoca
gogaaaaaca
tttggggtey
agcettgacgg
gggegotagg
gettaatgeg
accectattt
cecetgataaa
gtegooctta
ctggtgaaaqg
gatctoaaca
agcactttta
caacteggto
gaaaagcate
agtgataaca
gebitctbtge
aatgaagcca
ttgocgoaaac
tggatggagg
tttattgetg
gggccagatg
atggatgaac
ctgtcagacc
aagaggatcet
ttttegttee
ttetttetge

tgtttgeegg

ttgttazaat
atcggcaaaa
gtttggaaca
gtctatcagy
aggtgcegta
gganagcogy
gogotggeaa
cegetacagy
gtttattttt
tgettcaata
ttecctbttt
taaaagatgce
gcggtaagat
aagttctget
gecgeataca
ttacggatgg
ctgcggoeaa
acaacatggg
taccaaacga
tattaactgg
cggataaaght
ataaatctgy
gtaagceccte
gaaatagaca
gagtttactc
aggtgaagat
acbtgagegte
gogtaatelg

atcaagaget

tegegtitaaa
tccettataa
agagtocact
gegatggoeo
aagceactaaa
cgaacgtgge
gtgtageggt
gegegtocoea
ctazatacat
atattgaaaa
tgeggeattt
tgaagatcag
coctigagagh
atgtggecgey
ctattcteoag
catgacagta
cttacttctyg
ggatcatgta
cgagegtgas
cgaactactt
tgcaggacca
ageoggtgag
cegtateogta
gatcgetgag
atatatactt
coetttttgat
agacccogta
ctgetibgeaa

accaactott

tttttgttaa
atcaasaagaa
attaaagaac
actacgtgaa
teggaacaot
gagaaagyaa
cacgoctgege
ggtggcactt
tcaaatatgt
aggaagagta
tgocttootyg
ttgggtgeac

tttegecceg

gtattatcce.

aatgacttgy
agagaattat
acaacgateg
actcegecttyg
accacgatge
actctagott
cttetgoget
cgtgggtote
gttatctaca
ataggtgect
tagattgatt
aatctcatgs
gaaaagatca
acaaaaaaac

tttecgaagy

3929
3980
4040
4100
4160
1220
4280
4340
1400
4460
4520
4580
4640
1700
4760
4820
4880
4940
5000
5060
5120
5180
5240
5300
5360
5420
5480
5540

5600



taactggett
gecacoactt
cagtggctgo
taceggataa
agogaacygas
tteocecgaagy
geacgaggga
acctetgact
acgocagoaa
tctticetge
atacecgoteg
agcgeccaat
acgacagght
tcacteatta
ttgtgagcgy
gaattaaccoe
cagtgtgcce
ctagtiteag
actgogagag
cagecteaca
atcacagtge
cctaacttgt
agggttcagt
ggtgatgact
ctececaagge
tecggaggtge
gettccagec

gyaaaggc

cagcagagaoy
caagaactelt
tgccagtgge
ggcgeagegyg
ctracaccgaa
gagaaaggoyg
gettocagag
tgagegtega
cgeggeettt
gttatcecoet
cecgeagoega
acgcazacoy
tecegactygg
ggeacccooag
ataacaattt
tcactaaagy
tgaggetgoce
ttacttgogt
adagagacca
gggggtitat
acecttacaa
aagttaaatt
actatogeat
acctcagttyg
taccacaatg
aagcacacoh

atccacctga

cagataccaa
gtagoaccyge
gataagtcgt
tegggctgaa
ctgagatace
gacaggtate
ggaaacgect
tetttgtgat
ttacggttce
gattetgtgg
acgacocgagc
cctocteocoeceyg
aaagegggea
getttacact
cacacaggaa
gaacaaaagg
cehtecttet
tcagecaagy
getttacagg
cacattgcac
tcattecatt
tgatcagagg
ttecaggecte
gatctacaca
ggccgeccte
gegeatcaga

tgaacagaac

atactgtect
ctacatacct
gtettaccogy
cgggggytte
tacagcgtga
cggtaagegy
ggtatcttta
gotogteagy
tggectttty
ataaccgtat
geagogagtc
cgogttggee
gtgagcgeaa
ttabgcttee
acagctatga
tgetgeaggg
ageggetgec
tctgaaacta
gggtttatea
cctgacagto
tgattcacaa
tgtgttcecea
caccotgggte
ggtcacagtyg
cacgtgcaca

gteccttggtyg

ctagggaaag

teragtgtag
cgoktoctgeta
gttggactoa
gtgeacacay
getatgagaa
cagggtegga
tagtcctgteo
ggggcggage
ctggcétttt
taccgoctth
agtgagcgag
gattcatiaa
cgcaattagt
ggctcgtaty
ccatgéttac
tcectaacty
cocactogge
ggtgcgeaca
cagtgcacco
gtcagectca
ttttyttagt
gaggggaaaa
ttgyaatgtyg
acacaagata
tggceggagy
tggagggagy

ccccagtitot

cegtagttag
atcctgtiaa
agacgatagt
cecagettgg
agcgeoacge
acaggagage
gggtttegee
ctatggaaaa
gectecacatat
gagtgagetyg
gaagcggaay
tgcagctgge
gtgagttage
ttgtgtggaa
gecaagehog
CCaagCCCC&
tttgetttee
gagcggtaag
tgacagtegt
cagggggttt
ctoctactgty
cagtatatac
teceoegagy
accaagacac
aactgecatyg
gaccagcgea

acttacacca

5660
5720
5780
5840
5500
5560
6020
6080
6140
6200
6260
6320
6380
6440
6500
6560
6620
6680
6740
6800
5860
6920
6980
7040
7100
7160
7220

7228



<210> 7
<21i> 3

<212
<213>

<220>

<223>

<400> 7

63

BRT
Artificial Seguence

Met Gly Ala

1

Glu

His

Gly

Gln

65

Thr

Thr

Lys

Sarx

Gin

145

Glu

Glu

Lys

Leu

50

Pro

Val

Lys

Lys

Gln,

130

Ala

Lys

Gly

Ile

Val

35

Leu

Ser

Ala

Glu

Ala

1315

Asn

Ile

Ala

Ala

Arg

Arg

20

Trp

alu

Leu

Thz

Ala

100

Gln

Tyx

Sexr

Phe

Thr
180

Ala

Ley

Ala

Thr

Gin

Leu

85

Leu

Gin

Pro

FPro

Ser

165

Pro

Ser

Ay

Ser

Ser

Thr

70

Tyr

Asp

Ala

Ile

Arg

150

Pro

Gln

Val

Pro

Arg

Glu

55

Gly

Cys

Lys

Ala

Val

135

Thr

Glu

Asp

Lau

Gly

Glu

40

Gly

Ser

Val

Ile

Ala

12a

Gin

Leau

Val

Leu

Modified HIV-1l gag sequence

Ser

Gly

25

Leu

Cys

Giu

His

Glu

105

Asp

Asn

Asn

Tle

Asn
185

Gly

10

Lys

&Glu

Arg

Glu

Gln

8¢

Glu

Thr

Ile

Ala

Pro
170

Thr

Gly

Lys

Arg

Eln

Leu

73

Arg

Glu

Gly

Gln

Trp

155

Met

Met

Glu

Lys

Phe

Ile

&0

Arg

Iie

Gln

Gly
140
Val

Phe

Leu

Leu

Tyx

Ala

45

Leu

Ser

Glu

Asn

Ser

125

Gln

Lys

Serx

Asn

Asp

Lys

30

Val

Gly

Leu

Tle

Lys

110

Asn

Met

Val

Ala

Thr
180

Arg

15

Leu

Asn

Gln

Tyr

Lys

95

Ser

Gln

Val

Val.

Leu
175

Val

Trp

Lys

Pro

Leu

Asn

80

Asp

Lys

WVal

His

Giu

180

Ser

Gly



. Gly

Ala

Pro

225

Sex

Fro

Ile

Pro

Arg

365

Leu

Tieu

Val

His

Ala

210

Gly

Thr

Val

Val

Lys

2390

Ala

Leu

Gly

Gly

<210>
<Z21l>
<212>
<213>

<400>

1

Gln

185

Glu

Gln

Leu

Gly

Arg

8
3
P

275

Glu

Glu

Val

Pro

Gly
355

i1
RT

Ala

Trp

Maif

Gln

Glu

260

Mek

Pro

Gin

Gln

Ala

340

Pro

Ala

Asp

Arg

Glu

245

Ile

Tyr

Phe

Ala

Aen

325

Ala

Gly

Met

Arg

Glu

230

Gln

Tyx

Ser

Arg

Sex

310

Ala

Thr

His

Gln

Val

215

Pro

Ile

Lys

Pro

Asp

285

Gln

Asn

Leu

Lys

Met

200

His

Arg

Gly

Arg

Thr

280

Tyr

Pro

Glu

Ala
360

Leu Lys Glu Thr Ile Asn

Pro Val His

Gly Ser Asp
235

Trp Met Thr
250

Trp Ile Ile
265

Ser Ile Leu

Val Asp Arg

Val Lys Asn
315

Asp Cys Lys
330

Glu Met Met
245

Arg Val Leu

Chimpanzze type adenovirus

B

10

Ala

220

Ile

Asn

Ley

Asp

FPhe

300

Trp

Thr

Thr

205

Gly

Ala

Asn

Gly

Ile

285

Tyx

Met

Ile

Ala

Pro

Gly

Pro

Leu

270

Arg

Lys

The

Leu

Cys
350

Glu Glu

Ile Ala

Thr Thr
240

Pro Ile
255

Asn Lys

Gln Gly

Thr Leu

Glu Thr
320

Liys Ala
335

Gin Gly

Asn Thr Cys Gln Trp Thr Tyr Lys Ala Asp Gly Glu Thr Ala Thr Glu
5

15



Lys

Lys

Ala

His

&5

Pro

Asn

Lys

Ala

Leu

145

Sex

Val

Sern

Ala

Leu

225

Gln

Thr

Asp

Asp

50

Asp

Asp

Lys

Glu

Ala

130

Glu

Ser

Tyr

Thr

Val

210

Leu

Ala

Tyx

Gly

35

Lys

Ile

Thr

Glua

Tyxr

115

Gly

The

Ser

Ile

Gly

185

Val

Asp

Val

Thr
20

Ile
Thr
Thx
Lys
Gly
100
Asp
Ley
Pro
Ser
Gly
180
Asn
Asp

Sar

Asp

Tyre

Gln

Tyr

Gly

Met

85

Gly

Ile

Asp

Ile

165

Phe

Met

Leu-’

Leu

Ser

Gly

Leu

Gln

Thx

70

Lys

Gln

Asp

Pro

Thr

150

Asn

Arg

Gly

Gln

Gly

230

Tyxr

Asn

Gly

Pro

55

Asp

Pro

Ala

Met

Glu

135

His

Leu

Asp

Val

Asp

215

Asp

Asp

Ala Pro
25

Thr Asp
40

Glu Pro

Glu Lys

Cys Tyr

Asn Val

105

Ala Phe
120

Iie Val

Ile val

Gly Gln

Asn Phe

185

Leu Ala

200

Arg Asn

Arg Thr

Pro Asp

Val

Thr

Glin

Tyr

Gly

80

Lys

Phe

Leu

Tyr

Gln

170

Ile

Gly

Thr

Arg

Val

Gln

Asp

Val

Gly

75

Ser

Thx

Asp

Tyx

Lys

155

Ala

Gly

Gln

Gilu

Tyr

235

Arg

10

Gly

Asp

Gly

60

Gly

Phe

Gly

Asn

Thxr

140

Ala

Met

Leu

Ala

Leu

220

Phe

Ile

Ile
Gln
45

Asp
Arg
Ala
Thr
Arg
125
Giu
Gly
Pro
Met
Ser
205
Ser

Ser

Ile

Asn
30

Pre
Ala
Ala
Liys
Gly
11¢
Sex
Asn
Thr
Asn
Tyx
190
Gln
Tyxr

Met

Glu

Ile

Ile

Glu

Leu

Pro

95

Thr

Ala

Val

Asp

Axg

175

Tyr

Ley

Gln

Trp

Asn

Thr

Tyxr

Trp

Lys

80

Thr

Thx

Ala

Asp

Asp

160

Pro

Asn

Asn

Leu

Asn

240

His



Gly Val Glu

Gly Arg Thr
275

Thr Thr Trp
2540

Lys Gly Asn
305

<210> 9
<2il> 334
<212> PRT
<213>
<400> 8
Asn Thr Cys
1

Ala Ale Ala

Leu Pre Ile
35

Ala Asp Lys
50

~Val Asp Thr
85

Asp Thr Thr

Asn Lys Glu

Thr Thr Pro
115

Asp

260

Asp

Thr

Pro

Gin

Met

20

Ary

Thr

Asn

Lys

Gly

100

Asn

245

Glu

Thr

Lys

Phe

Trp

Bro

Tle

Phe

Gly

Metl

85

Gly

TFyx

Leu

Ty

Asp

Ala
310

Human adenovirus

Lys

Gly

A=zp

Gln

Ala

70

Asn

Gln

Asp

Pro

Gln

Asp

285

Met

Agn

Gly
280

Sexr

type 4

Asp

Val

Ser

Pro

55

Giu

Pro

Ala

Ile

Ser

Thr

Thye

40

Glu

Glu

Cys

Asn

Asp
120

Tyr
265

ITle

Val

Asp

Gly

25

Ser

Pro

Lys

YL

Leu

1065

Liew

250

Cys

Lys

Asn

Ser

10

Lys

Gly

Gln

Tyr

Gly

90

Lys

Ala

Phe

Ala

Asp

Lys

Lys

Thr

Val

Gly

75

Sgr

Asp

Fhe

il

EFro

Asn

Ala
300

Met

Ile

Asp

Gly

ad

Gly

Phe

Ser

FPhe

e,

Gly

285

Asn

His

Glu

Thr

45

Asn

Arg

Ala

Glu

Asp
125

Asp
270

Thr

Giu

Thr

Ala

30

Val

Asp

Ala

Lys

Pro

110

Ser

255

Ala

Asp

Ile

Fhe

15

Asp

Iie

Ser

Leu

Pro

85

Ala

Lys

Val

Gln

Gly

Gly

Gly

Tyr

Tre

Lys

80

Thr

Ala

Thr



Ile

Asp

145

Asp

Pro

Asn

Asn

Leu

225

Asn

His

Val

Gly

Glu
305

Val
139

Leu

Thr

Asn T

Sexr

Ala

210

Leu

Gln

Gly

Gly

Ser
280

Ile

Ala

Gln

Serx

Thx
1585
Val
Liey
Ala
Val
Leu
275

Glu

His

Asn

Thr

Sexr

Ile

i80

Gly

Val

Asp

Val

Glu

260

Thr

Lys

Val

Tyr

Pro

Glu

iles

Gly

Asn

Asp

Ser

Asp

245

Asp

Asp

Trp

Gly

Asp

Asp

150

Ser

Phe

Meb

Leu

Leu

230

Ser

Glu

Thr

Asp

Asn
3.0

<210>
<21i>
«<212>
<Z213>

<400>

10

318

PRT

Human adenovirus

10

Asn Thr Cys Gln Trp Lvs

Pro
1358

Thr

Asn

Aryg

Gly

Gin

215

Gly

Tyr

Leu

Tyxr

Lys

285

Pxo

Asp

His

Leu

Asp

Val

200

Asp

Asp

Asp

Pro

Gln

280

Asp

Phe

type 16

Ile

Ile

Gly

Asn

185

Lay

Arg

Arg

Pro

Asn

265

Gly

Asp

Al;

Val

Val

Gin

170

Phe

Ala

Asn

Thr

Asp

250

Tyr

val

Thr

Met

Met

Fyr

155

Gin

Iie

Gly

Thr

Arg

235

Val

Cys

Lys

Thr

Tyr

140

Lys

Ala

Gly

Gln

Glu

220

Tyx

Arg

Phe

Val

Val
300

Thx

FPro

Met

Leu

Ala

205

Leu

Phe

Ile

Pro

Lys

285

Ser

Glu

Gly

Pro

Metl

120

Ser

Ser

Ile

Leu

270

Thr

Asn

Asn

Thr

Asn

175

Tyr

Gln

Tyr

Met

5iu

zZ55

Asn

Asp

Ala

Val

Glu
160

Arg

Tyr

Leu

Gln

Trp

240

Asn

Gly

Ala

Asn

Asp Ser Asp Ser Lys Met His Thr Phe Gly

1z



Val

Leu

Ala

Val

&5

Asn

Thr

Ile

Asp

145

Pro

Asn

Asn

Leu
225

Ala

Pro

Thr

Lys

Thr

Ala

130

Leu

Thx

Asn

Ser

Ala

210

Leu

Ala

Ile

35

Lys

Thr

Glu

Pro

115

Ala

Gln

Sexr

Tyxr

Thr

185

val

Leu

Met

20

Gly

Thr

Asn

Lys

cly

100

Asn

Asn

Thr

Ser

Ile

180

Gly

val

Asp

Prao

Iie

Phe

ely

Met

85

Gly

Ty

Tyr

Pro

Glu

165

Gly

Asn

Asp

Sex

Gly

Asp

Gln

Thx

70

Lys

Gln

Asp

Asp

Asp

150

Ser

Phe

Metb

Leu

Leu
230

Val

Ser

Pro

55

Glu

Ala

Ile

Pro

135

Thr

Asn

Arg

Gly

Gln

215

Gly

Thr

Glu

Cys

Asn

Asp

120

Asp

His

Leu

Asp

Vel

200

Asp

Asp

Gly
25

¥ Ser

Pro

Lys

Tyx

Leu

105

Leu

Ile

Ile

Gly

Asn

185

Leu

Arg

Arg

10

Lys

Gly

Gln

Ty

Gly

80

Lys

Val

Val

Gln

170

Phe

Ala

Asn

Thr

Lys

Thr

Val

Gly

75

Ser

Asp

Met

YL

155

Gln

Ile

Gly

Thr

Arg
235

13

Iie

Asp

Gly

60

Gly

Phe

Sex

Phe

Tyr

140

Lys

Ala

Gly

Gln

Glu

220

Tyr

Glu

Thx

45

Asn

Arg

Ala

Glu

Pro

Meb

Leu

Ala

205

Leu

Phe

Ala

30

Val

Ala

Ala

Lys

Thr

110

Asn

Glu

Gly

Pro

Met

18¢C

Ser

Sern

Ser

15

Asp

Ile

Sexr

Leu

Pro

95

Ala

Lys

Asn

Thx

Asn

175

Tyr

Gln

Tyr

Met

Gly

Tyr

Trp

Lys

80

Thr

Ala

Asn

Val

Glu

160

Arg

Tyr

Leu

Gln

Trp
240



Asn

His

Val

Val

Ser
305

Gin Ala

Gly Val

Gly Fhe
275

Ala Gly
250

Thr Ala

<210> 11
<2il> 323
<212> PRT

<213>

<400> 11

Asn

1

Thr

Thx

Glu

Val

65

Gly

Ser

Thr Ser

Thr Thr

Lys Glu

35

Glu Lys

50

Gly Glu

Gly Arg

Phe Ala

Val

Glu

260

Thyr

Thr

Asn

Gln

Asn

20

Gly

Pro

Glu

Ala

Arg
100

Asp

245

Asp

Asp

Ser

Glu

Trp

Thzx

Leu

Tle

Ser

Leu

85

Pro

Ser

Glu

Thr

Gly

lie
310

Human adenovirus

Tle

Fhe

Gln

Tyxr

Trp

70

Lys

Thr

Tyvr Asp

Lewu Pro

Tyr Gln

280

Thr Gln
295

His Gly

type 3

Val Thr

Gly Ile

Ile Gly

40

Ala Aap

55

Thr Asp

Pro Ala

Asn Ile

Pro

Asn

285

Gly

Trp

Gly

Thr

Ala

25

Lys

Lys

Thr

Thr

Lys
105

Aép
z50
Tyr
Val

Asp

Asn

Asn
20

Ser
Asp
Thr

Asp

Asn
g0

Gly

Val

Cys

Lys

Lys

Pro
315

Gly

Met

Ile

Tyr

GlLy

=

Met

Gly

14

Arg

Phe

Val

Asp

300

Phe

Asp

Lys

Thr

Gln

&0

Thr

Lys

Gln

Ile

Pro

Lys

285

Asp

Ala

Asn

Gly

Thr

45

Ero

Asn

Pro

Ala

Ile

Leu

270

Thr

Thx

Mel

Ala

Gly

30

Thr

Glu

Glu

Cys

Lys
110

Glu
255
Asn

Asp

?hx

Val
15

Asn
Glu
Pro
Lys
Tyr
55

Asn

Asn

Gly

Ala

Val

Thr

Tle

Gly

Gln

Phe

80

Gly

Arg



Liys

Ile

Ala

145

Asp

Asn

Sly

Gln

225

Gly

Tyr

Leu

Tyr

Lys

3058

Leu

<210>

Val

Asp

130

Pro

Ser

Teu

Asp

Val

210

Asp

AsSp

Asp

Pro

Gln
290

Asp

Ala

Liys

115

Met

Glu

His

Gly

Asn

185

Leu

Arg

Arg

Pro

Asn

275

Gly

Ala

Met

iz

Pro

Glu

Ile

Val

Gln

180

Phe

Ala

Asn

Thr

Asp

260

Tyr

Ile

Asn

Thr Thr Glu

Phe Phe Asp

Val

Val

165

Gln

Vai

Gly

The

Arg

245

val

Cys

Liys

Val

Liens
150

Tyr I

Ala

Gly

Gln

GLu

230

Tyr

Arg

Phe

Lys

Ala
310

135

Tyr

Met

Leu

Ala

215

Leu

Fhe

Ile

Fro

Val

295

Pro

Gly

120

Gly

Thrn

Pro

Pro

Met

200

Ser

Ser

Ser

Ile

Liey

280

Lys

Ala

Gly

Arg

Glu

Glu

Asn

185

Tyx

Gln

Tyr

Melt

Glu

265

Asn

Thr

Asn

Val

Asp

Asn

Thr

170

Arg

Tyx

Leu

Gln

Trp

250

Asn

Giy

Asp

Giu

Glu

Ala

Val

155

Sex

Pro

Asn

Asn

Leuw

235

Asn

His

Ile

Asp

Ile
315

15

Thr

Val

144

Asn

Asn

Asn

Sexr

Ala

220

Leu

Gln

Gly

Gly

Thr

300

Thr

Glu
125
Ala
Leu
Asn
Tyx
Thr
205
Val
Leu
Ala
Ile
Pro
283

Asn

Ile

Glu

Gly

Ser

Ile

180

Gly

Val

Asp

Val

Glu

270

Gly

Gly

Gly

Pro

Ala

Thr

His

175

Gly

Asn

Asp

Sexr

Asp

255

Asp

His

Trp

Asn

Ley

Pro

160

Ala

Phe

Met

Leu

Leu

240

Ser

Glua

Thr

Glu

Asn
320



<Z21il>
<212>

<213>

<400>

315
ERT

12

Asn Thr Ser

1

Thr

Thr

Pro

Glu

&5

Ala

Arg

Pro

Phe

Leu

145

Tyr

Gln

val

Thr

Lys

Ile

50

Sex

Leuw

Bro

Thx

Phe

130

Tyr

Lys

Ala

Gly

Thx

Glu

35

Tyr

Trp

Lys

Thx

Glu

115

Asp

Thr

Pro

Met

Leu
185

Gln

Asn

20

Gly

Ala

Thr

Pro

Asn

i6o

Gly

Gly

@lu

Gly

Pro

180

Met

Trp

Thz

Leu

Asp

Asp

Ala

85

Ile

Asp

Arg

Asn

Thr

165

Asn

Tyr

ITle

Phe

Glu

Lys

Thr

70

Thr

Lys

Val

Glu

Val

150

Ser

Arg

Tye

Val

Gly

Ile

Thr

55

Asp

Lys

Gly

Glu

Ala

135

Asn

Asp

Pro

Asn

Human adenocvirus type 7

Thr

Iile

Gly

49

Tyx

Gly

Met

Gly

Thr

iz20

Ala

Leu

Asp

Asn

Ser
200

Ala

Ala

25

Lys

Gln

Thr

Lhys

Gln

105

Glu

Asp

Glu

Asn

Tyr
185

Thx

Gly

10

Sern

Asp

Pro

Asn

Pro

S0

Ala

Glu

Ala

Thr

Ser

170

Ile

Gly

Glu

Met:

Iie

Glu

Glu

75

Cys

Lys

Pro

Phe

Pro

155

His

Gly

Asn

16

Glu

Lys

Thr

Prao

60

Lys

Tyx

Asn

Asp

Ser

140

Asp

Ala

Phe

Met

Aryg

Gly

Ala

45

Gln

Phe

Gly

Arg

Tle

125

Pro

Ser

Asn

Arg

Gly

Ala

Asp

30

Asp

Val

Gly

Sex

Lys

110

Asp

Glu

His

Leu

Asp

180

val

205

Val
15

Asn
Asn
Gly
Gly
Phe
85

Val
Met
Ile
Val
Gly
1758

Asn

Leu

Thi

Ile

Lys

Glu

Arg

80

Ala

Lys

Glu

Val

val

160

Gln

Phe

Ala



Gly

Thy

225

Arg

Val

Cys

Lys

Asn
305

Gln

210

Glu

Tyx

Arg

Phe

Ser

290

Glu

<2186>
<Z211>
<212>
<213>

<400>

Ala

Leu

Phe

Pro
275

Lys

Ile

13
345
PRT

Ser

Ser T

Ser

Ile
260

Leu

Asp

Gln

Met

245

Glu

Asp

Asn

Ile

Ley

Gln

230

Trp

Asn

Gly

Gly

Gly
310

Human adenovirus

13

Asn Ser Cys

1

Glu Asp Glu

Glin

Ala

Ser

a5

Tyr

Asn

Pro
50

Ala
35

Leeu

Glu Trp Glu

Glu
20

5

Glu

Glu

Arg Asp Gln

Ser

Lys Asn Ala

Gly

Glu

Glu

Thr
TG

Gln Pro Glu Pro Gln

Asn Ala
215

Leu Leu

Asn Gln

His Gly

Ile Giy
280

Trp Giu
295

Asn Asn

type 2

Gln Thr

Asp Glu

Ala Thr

40

Thr Leu
55

Gln Ala

Ile Gly

Val

Leu

Ala

Ile

265

Pro

Lys

Gin

Glu

Asp

25

Lys

Thr

Lys

Glu

Val

Asp

Val

2890

Giu

Ala

Asp

Ala

Asp

10

Glu

Lys

Lys

Bro

Sexr

Asp

Ser

235

Asp

Asp

Lys

Asp

Met
315

Ser

Glu

Thr

Ser

Val

75

Gln

£

Leu Gln
220

Lew Gly

Ser Tyr

Glu Leu

Thr Tvr

285

Asn Val
300

Gly Arg

Glu &iu

His Val
45

Gly Leu
60

Tyr Ala

Trp Asn

Asp

Asp

Asp

Pro

2770

Gln

Ser

Ala

Glu

30

Ty

Bsp

Glu

Arg

Arg

Pro

255

Asn

Gly

Lys

Val

15

Glu

Ala

Ile

Pro

Ala

Asn

Thr

240

Asp

Tyr

Tle

Ser

Ala

Glu

Gln

Gly

Sar

80

Asp



Fro

Val

Gln

145

Thr

Pro

Lys

Ala

Asn

225

Asp

Sex

Asp

Asp

Asp
305

Asn

Tyr

Leu

130

Phe

Lys

Asp

Ala

Phe

210

Met

Leuw

Ile

Ser

Glu

280

Thr

Ala

Gly

115

Val

Phe

Pro

Thr

Met

185

Arg

Gly

Gln

Gly

Tyr

275

Leu

Tyr

Ala

140

Ser

Bro

Sex

Lys

His I

180

Lzu

Asp

Val

Asp

Asp

260

Asp

Pro

Gln

85

Gly

Ty

Asp

Asn

Val

165

Gly

Asn

Leu

Arg

245

Arg

Pro

Asn

Ala

Gly

Ala

Glu

Thrx

150

Val

Ser

Gln

Phe

Ala

230

Asn

Thr

Asp

Tyxr

Ile
310

Arg

Arg

Lys

135

Thr

Len

Tyr

Gin

Ile

215

Gly

Thr

Arg

Val

Cys

285

Lys

Val

Pro

120

Gly

Ser

Tyr

Lys

Ser

200

Gly

Gln

Glu

Tyx

Arg

280

FPhe

Ala

Leu
10%
Thr
Val
Leu
Ser
Pro
185
Met
Leu
Ala
Leu
Phe
265
Ile

Pro

Asn

5¢

Lys

Asn

Pro

Asn

Glu

170

Gly

Pro

Met

Ber

Ser

250

Ser

Ile

Leu

Gly

Lys

Pro

Leu

Asp

135

Asp

Lys

Asn

Tyr

Gln

235

Tyr

Met

Glu

Gly

Asn
315

18

Thy

Phe

Pro

140

Arg

Val

Gly

Arg

Tyxr

220

Leu

Glin

Trp

Asn

Gly

300

Gly

Thr

Gly

125

Lys

Gln

ABn

Asp

Pro

205

Asn

Asn

Leu

A=n

His

285

Ile

Ser

Pro

110

Gly

Val

Gly

Met

Glu

1890

Asn

Ser

Ala

Leu

Glno

270

Gly

Gly

Gly

85

Met

Gln

Asp

Asn

Glu

175

Asn

Tyx

Thr

Val

Leu

255

Ala

Thr

Val

Asp

Lys

Sex

Leu

Ala

160

Thr

Ser

Ile

Gly

Val

240

Asp

Val

Glu

Thr

Asn
320



Gly Asp Thr Thr Trp Thr Lys Asp Glu Thr Phe Ala Thr Arg Asn Glu
325 _ 330 335

Ile Gly Val Gly Asn Asn Phe Ala Met
340 . 345
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