SEQUENCE LISTING
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Glaxosmithkline Biologicals

Glaxosmithkline Biologicals

<120>
<130>
<160>
<170>

16

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

<400> 1
atgggtgccc

DNA
HIV

ctgcgeecegg
cttgaacggt
ctggggcaat
acagtggcta
ttggacaaaa
gacactgggc
cagatggttc
gagaaggdcct
cctcaggacc
ttgaaggaga
ggcccaatcy
tctacactgce
atctataaac
tccatecttg
tataagaccc
ctcctggtac
gccaccctgy
agagtgttga
atggacggcc
gagatctgca
tacaacaccc
gatttccggg
catccggeceg

ttcagegtcc

1
3204

gagcttcggt
gaggcaaaaa
ttgccgtgaa
tgcagccatc
ccctetactg
ttgaggagga
atagcaacca
atcaggccat
tttctcctga
tcaatacaat
ctatcaacga
cgcccggaca
aagagcaaat
ggtggatcat
acattagaca
tgcgagcaga
agaacgctaa
aagagatgat
tgggccccat
ccaaggtcaa
ccgagatgga
cegtgtttyc
agctgaataa
gcctgaagaa

ctctggacga

patentIn version 3.5

actgtctggt
gaaatacaag
cccaggectg
cctccagacc
cgtacaccag
gcaaaacaag
ggtatcacag
cagccecccgg
ggttatcccc
gcttaatacc
ggaggcagcc
gatgcgggag
cggatggatg
cctgggectg
gggacccaaa
gcaggcctct
cccegactgce
gaccgcctgt
cagtcccatc
gcagtggcca
gaaagagggc
catcaagaag
gcggacccag
gaagaagagc

ggactttaga

Novel method and composition

V62209

ggagagctgg
ctcaagcata
ctggaaacat
gggagtgaag
aggatcgaga
agcaagaaga
aactatccta
acgctcaatg
atgttctccg
gtgggcggcec
gagtgggaca
cctegeggcet
accaacaatc
aacaagatcg
gagcctttta
caggaggtca
aaaacaatct
cagggagtag
gagaccgtgce
ctcaccgagg
aagatcagca
aaggacagca
gatttctggg
gtgaccgtgce
aagtacaccg

pPage 1

acagatggga
tcgtgtgggc
ctgagggatg
agctgaggtc
ttaaggatac
aggcccagea
ttgtccaaaa
cctgggtgaa
ctttgagtga
atcaggcecegce
gagtgcatcc
ctgacattgc
ctcccateec
tgcgcatgta
gggattacgt
aaaactggat
tgaaggcact
gcggaccegg
cggtgaagct
agaagatcaa
agatcgggcc
ccaagtggcg
aggtccagcet
tygacgtggg

cctttaccat

gaaaattagg
ctcgagggag
tcgecagatce
cttgtataac
caaggaggcc
ggcagetgct
cattcagggc
ggttgtcgaa
gggggccact
catgcaaatg
cgtccacgct
cggcaccacc
agttggagaa
ctctccgaca
cgaccggttt
gacggagaca
aggceccggcet
acacaaagcc
gaaacccggg
ggccctggty
ggagaaccca
caagctggtyg
gggcatcccce
cgacgcttac

cccatctatc

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

1020
1080
1140
1200
1260
1320
1380
1440
1500



aacaacgaga
tctceccgeca
cccgatateg
gggcagcatc
actccggaca
cccgacaagt
gacatccaga
gtgcgccagce
acggaggaag
ggcgtgtact
cagtggacat
cgcatgaggg
acgaccgagt
gagacctggg
ttcgtgaata
ggcgeggaga
gggtacgtca
aagacggagc
gtgacggaca
gaactggtga
gtcceggecce
attagaaagg
acttacaagg
ctaattcact
tacttccectg
ggatggtgct
gagaacacca
gtgttagadt
ccggagtact
<210> 2

<211> 1067
<212> PRT
<213> HIV

<400> 2

cccctggeat
ttttccagag
tcatctacca
gcacgaagat
agaagcatca
ggaccgtgca
agctggtggy
tctgcaagct
ccgagctcga
atgacccctc
accagattta
gcgcccacac
ccatcgtgat
agacgtggtg
cacctcctct
cattctacgt
ccaaccggyg
tgcaggecat
gccagtacgc
accagattat
ataagggcat
tgctgatggt
cagctgtaga
cccaaagaag
attggcagaa
acaagctagt
gcttgttaca
ggaggtttga

tcaagaactg

PhoenixTemp65258. tmp. txt

cagatatcag
ctccatgacc
gtacatggac
tgaggagctg
gaaggagccg
gcctatcgtc
caagctcaac
gctgegegoc
gctggctgag
caaggacctg
ccaggagcect
caacgatgtc
ctgggggaag
gaccgaatat
ggtgaagctg
ggacggcgeg
ccgecagaag
ctatctcgcet
gctgggcatt
cgagcagctg
tggcggcaac
gggttttcca
tcttagcecac
acaagatatc
ctacacacca
accagttgag
ccctgtgage
cagccgcecta

ctga

tacaacgtcc
aagatcctgg
gacctgtacg
aggcagcatc
ccattcctga
ctccccgaga
tgggctagec
accaaggccc
aaccgggaga
atcgccgaaa
ttcaagaacc
aagcagctga
acacccaagt
tggcaggcca
tggtaccagc
gccaaccgceg
gtcgtcaccc
ctccaggact
attcaggccc
atcaagaaag
gagcaggtcg
gtcacacctc
tttttaaaayg
cttgatctgt
gggccagggg
ccagataagg
ctgcatggga

gcatttcatc

tccceccaggg
agccgtttcg
tgggctctga
tgctgagatg
agatgggcta
aggacagctg
agatctatcc
tgaccgaggt
tcctgaagga
tccagaagca
tcaagaccgy
ccgaggecgt
tcaagctgcec
cctggattcce
tcgagaagoa
aaacaaagct
tgaccgacac
ccggectgga
agccggacca
agaaggtcta
acaagctggt
aggtaccttt
aaaagggggg
ggatctacca
tcagatatcc
tagaagaggc
tggatgaccc
acgtggcccy

ctggaagggc
gaagcagaac
cctggaaatc
gggcctgacce
cgagctccat
gaccgtgaac
cgggatcaag
gattcccctc
gcccgtgeac
gggccagggg
caagtacgcc
ccagaagatc
tatccagaag
cgagtgggag
gcccategtg
c€gggaaggcc
caccaaccag
ggtgaacatc
gtccgagagc
cctcgectyg
gagtgcggygg
aagaccaatg
actggaaggg
cacacaaggc
actgaccttt
caataaagga
ggagagagaa
agagctgeat

Met Gly Ala Arg Ala Ser val Leu Ser Gly Gly Glu Leu Asp Agg Trp
1 5 10 1

Page 2

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3204



Glu

His

Gly

Gln

65

Thr

Thr

Lys

ser

Gln

145

Glu

Glu

Gly

Ala

Pro

225

ser

Pro

Ile

Lys

Ile

Leu

50

Pro

val

Lys

Lys

Gln

130

Ala

Lys

Gly

His

Ala

210

Gly

Thr

val

val

Ile

val

35

Leu

Ser

Ala

Glu

Ala

115

Asn

ITe

Ala

Ala

Gin

195

Glu

Gln

Leu

Gly

Arg
275

Arg

20

Trp

Glu

Leu

Thr

Ala

100

Gln

Tyr

ser

Phe

Thr

180

Ala

Trp

Met

Gin

Glu

260

Met

Leu

Ala

Thr

GIn

Leu

85

Leu

GIn

Pra

Pro

Ser

165

Pro

Ala

Asp

Arg

Glu

245

Tle

Tyr

Arg

Ser

ser

Thr

70

Tyr

Asp

Ala

Ile

Arg

150

Pro

Gln

Met

Arg

Glu

230

Gln

Tyr

Ser

Pro

Arg

Glu

Gly

Cys

Lys

Ala

val

135

Thr

Glu

Asp

GIn

val

215

Pro

Ile

Lys

Pro
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Gly Gly Lys Lys Lys Tyr Lys
25 30

Glu

40

Gly

Ser

val

Ile

Ala

120

Gln

Leu

val

Leu

Met

200

His

Arg

Gly

Arg

Thr
280

Leu

Cys

Glu

His

Glu

105

Asp

Asn

Asn

Ile

AsSn

185

Leu

Pro

Gly

Trp

Trp

265

Ser

Glu

Arg

Glu

Gln

90

Glu

Thr

Ile

Ala

Pro

170

Thr

Lys

val

ser

Met

250

Ile

Ile

Arg

Gln

Leu

75

Arg

Glu

Gly

GIn

Trp

155

Met

Met

Glu

His

ASp

235

Thr

Ile

Leu

pPage 3

Phe

Ile

60

Arg

Ile

GIn

His

Gly

val

Phe

Leu

Thr

Ala

220

Ile

Asn

Leu

Asp

Ala

45

Leu

Ser

Glu

Asn

Ser

125

Gln

Lys

ser

Asn

Ile

205

Gly

Ala

AsSn

Gly

Ile
285

val

Gly

Leu

Ile

Met

val

Ala

Thr

190

Asnh

Pro

Gly

Pro

Leu

270

Arg

Leu
Asn
GIn
Tyr
5%
Ser
Gln
val
val
Leu
175
val
Glu
Ile
Thr
Pro
255

Asn

Gln

Lys

Pro

Leu

Asn

80

Asp

Lys

val

His

Glu

160

Ser

Gly

Ala

Thr

240

Ile

Lys

Gly




Pro

Arg

305

Leu

Leu

val

Pro

Pro

ser

Thr

Leu

465

Phe

Ile

val

Met

Ile

545

Gly

Lys

Ala

Leu

Gly

Gly

Ile

370

val

Ile

Glu

Thr

Gln

450

Lys

Ser

Pro

Leu

Thr

530

Tyr

Gln

Glu

Glu

val

Pro

Gly

355

Glu

Lys

Cys

Asn

Lys

Asp

Lys

val

ser

Pro

515

Lys

Gln

His

Pro

GIn

Gin

Ala

340

Pro

Thr

Gln

Thr

Pro

420

Trp

Phe

Lys

Pro

Ile

500

Gln

Ile

Tyr

Arg

Phe

Ala

Asn

325

Ala

Gly

val

Trp

Glu

405

Tyr

Arg

Trp

Lys

Leu

485

Asn

Gly

Leu

Met

Thr

Arg

Ser

310

Ala

Thr

His

Pro

Pro

390

Met

Asn

Lys

Glu

ser

470

Asp

Asn

Trp

Glu

Asp

550

Lys

Asp

295

Gln

Asn

Leu

Lys

val

375

Leu

Glu

Thr

Leu

val

455

val

Glu

Glu

Lys

Pro

535

Asp

Ile
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Tyr val Asp Arg 538 Tyr Lys

Glu

Pro

Glu

Ala

360

Lys

Thr

Lys

Pro

val

440

Gln

Thr

Asp

Thr

Gly

Phe

Leu

Glu

val

Asp

Glu

345

Arg

Leu

Glu

Glu

val

425

Asp

Leu

val

Phe

Pro

505

ser

Arg

Tyr

Glu

Lys

Cys

330

Met

val

Lys

Glu

Gly

Phe

Phe

Gly

Leu

Arg

490

Gly

Pro

Lys

val

Leu

Ash
315
Lys
Met
Leu
Pro
LyS
355
Lys
Ala
Arg
Ile
As

47

Lys
Ile
Ala
Gln

Gly

Arg

Page 4

Trp

Thr

Thr

Met

Gly

380

Ile

Ile

Ile

Glu

Pro

460

val

TYyr

Arg

Ile

Asn

540

ser

GIn

Met

Ile

Ala

Gly

365

Met

Lys

senr

Lys

Leu

445

His

Gly

Thr

Tyr

Phe

525

Pro

ASp

His

Thr

Leu

cys

350

Pro

Asp

Ala

Lys

Pro

Asp

Ala

Gln

510

GlIn

Asp

Leu

Leu

Thr

Glu

Lys

335

Gln

Ile

Gly

Leu

Ile

415

Lys

Lys

Ala

Ala

Phe

495

Tyr

ser

Ile

Glu

Leu

Leu

Thr

320

Ala

Gly

ser

Pro

val

400

Gly

Asp

Arg

Gly

Tyr

480

Thr

Asn

ser

val

Ile

560

Arg



Trp

Leu

Ile

Leu

625

val

val

Glu

ASp

GIn

705

Arg

val

Lys

Glu

Pro

785

Gly

Leu

Thr

Gly

Lys

val

610

val

Arg

Ile

Ile

Leu

690

Ile

Met

Gln

phe

TYyr

770

Pro

Ala

Gly

Leu

Leu

Met

595

Leu

Gly

GIn

Pro

Leu

675

Ile

Tyr

Arg

Lys

Lys

Trp

Leu

Glu

Lys

Thr
835

The

580

Gly

Pro

Lys

Leu

Leu

660

Lys

Ala

Gln

Gly

Ile

740

Leu

GIn

val

Thr

Ala

820

Asp

565

Thr

Tyr

Glu

Leu

cys

645

Thr

Glu

Glu

Glu

Ala

725

Thr

Pro

Ala

Lys

Phe

805

Gly

Thr

Pro

Glu

Lys

Asn

630

Lys

Glu

Pro

Ile

Pro

710

His

Thr

Ile

Thr

Leu

790

Tyr

Tyr

Thr

Asp

Leu

Asp

615

Trp

Leu

Glu

val

Gln

695

Phe

Thr

Glu

GlIn

Trp

775

Trp

val

val

Asn
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570

Lys Lys His Gln Lys Glu
585

His

600

Ser

Ala

Leu

Ala

His

630

Lys

Lys

Ash

ser

TYyr

ASp

Thr

GIn
840

Pro

Trp

ser

Arg

Glu

665

Gly

Gln

Asn

Asp

Ile

745

Glu

Pro

Gly

Asn
825

Lys

Asp

Thr

GIn

Gly

Leu

val

Gly

Leu

val

730

val

Thr

Glu

Leu

Ala

810

Arg

Thr

Lys

val

Ile

635

Thr

Glu

Tyr

Gln

Lys

Lys

Ile

Trp

Trp

Glu

795

Ala

Gly

Glu

Page 5

Trp

Asn

620

Tyr

Lys

Leu

Tyr

Gly

Thr

GIn

Trp

Glu

Glu

780

Lys

Asn

Arg

Leu

Thr

605

Asp

Pro

Ala

Ala

Asp

685

Gln

Gly

Leu

Gly

Thr

765

Phe

Glu

Arg

GIn

Gln
845

Pro

590

val

Ile

Gly

Leu

Glu

670

Pro

Trp

Lys

Thr

Lys

Trp

val

Pro

Glu

Lys

Ala

575

Pro

GIn

Gln

Ile

Thr

655

Asn

Ser

Thr

Tyr

Glu

735

Thr

Trp

Asn

Ile

Thr

815

val

Ile

Phe

Pro

Lys

Lys

Glu

Arg

Lys

Tyr

Ala

720

Ala

Pro

Thr

Thr

val

800

Lys

val

Tyr




Leu

GIn

865

Glu

Tyr

val

Phe

Ala

Leu

His

Gly

val

Ser

Arg

His

Ala Leu GIn Asp Ser Gl
850 85

Tyr Ala Leu Gly Ile Ile
870

Leu val Asn GIin Ile Ile
885

Leu Ala Trp val Pro Ala

Asp Lys Leu val Ser Ala
915

pro val Thr Pro Gin val
930 935

val Asp Leu Ser His Phe
950

Ile His Ser Gln Arg Arg
965

Thr GIn Gly Tyr Phe Pro
980

val Arg Tyr Pro Leu Thr
995
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Leu Glu val Asn Ile val Thr Asp
860

Gln

Glu

His

Gly

Pro

Leu

Gln

Asp

Phe Gly Trp Cys Tyr Lys Leu val Pro
1000 1005

Ala
Gln
Lys
Ile
Leu
Lys

Asp

538

Gln

Leu

890

Gly

Arg

Arg

Glu

Ile

970

GlIn

Pro

875

Ile

Ile

Lys

Pro

Lys

Leu

Ash

Asp

Lys

Gly

val

Met

940

Gly

Asp

Tyr

Gln

Lys

Gly

Leu

925

Thr

Gly

Leu

Thr

Ser

Glu

Asn

910

Met

Tyr

Leu

Trp

Pro
990

Glu

Lys

Glu

val

Lys

Glu

Ile

975

Gly

Ser

Ser

880

val

Gln

Gly

Ala

Gly

Tyr

Pro

Glu Pro Asp Lys val Glu Glu Ala Asn Lys Gly Glu Asn Thr
1015 1020

1010

Leu Leu His Pro val Ser
1025

Leu His Gly Met Asp Asp Pro Glu
1035

Glu val Leu Glu Trp Arg Phe Asp Ser Arg Leu Ala Phe His
1045 1050

1040

val Ala Arg Glu Leu His
1055 1

<210> 3

<211> 4665
<212> DNA
<213> HIV

<400> 3

atggccgeca gagccagcat cctgagceggyg ggcaagetygg acgectggga gaagatcaga
ctgaggcctg gcggcaagaa gaagtaccgyg ctgaagcacc tggtgtggygc cagcagagag

ctggatcgct tcgccctgaa tcctagectg ctggagacca ccgagggctg ccagcagatc
Page 6

Pro Glu Tyr Phe Lys
1065

Asn Cys

60

120
180



atgaaccagc
accgtggeca
ctggacaaga
gacaccggced
cagatgatcc
gaaaaggcct
ccccaggace
ctgaaggaca
ggacccatcc
tccaccecte
atctacaagc
tcecatectyg
ttcaaggccce
ctgctggtgc
gccacactgg
agagtgctgg
aacttcagag
agaaactgca
atgaaggact
ggcagacccy
ttcggcatggy
gtgccccccec
cccatcagcec
gtgaaacagt
atggagaagg
ttcgecatca
aacaagagga
aagaagaaga
gacgagaact
ggagtgagat
cagagcagca
taccagtaca
aagatcgaag

caccagaagg

tgcagcecyce
ccctgtactg
tcgaggagat
acagcagcaa
accagaacct
tcagccecga
tgaacgtgat
ccatcaatga
ccecctggeca
aagaacagct
ggtggatcat
atatcaagca
tgagagccga
agaacgccaa
aggagatgat
ccgaggccat
gccagaagcg
gagcccccag
gcaccgagag
gcaatttccc
gcgagggeat
tggtgtcect
ccatcgagac
ggcccctgac
agggcaagat
agaagaagga
cccaggactt
agtccgtgac
tcaggaagta
accagtacaa
tgaccaagat
tggccgecct
agctgagggc

agcccecttt
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cgtgaaaacc
cgtgcaccag
ccagaacaag
agtgagccag
gagccccaga
agtgatccct
gctgaacatt
ggaggccgec
gatcagagag
gcagtggatg
cctgggecty
gggccccaag
gcaggecacc
ccccgactge
gaccgcctgce
gagccaggcc
gatcaagtgc
gaagaagggc
gcaggccaat
ccagagcaga
cgccagectg
gaagtccctg
cgtgccegty
cgaggagaag
cagcaagatc
cagcaccaag
ctgggaagtyg
agtgctggat
caccgectte
cgtgctgecet
cctggagecc
gtatgtgggc
ccacctgctg

cctgtggatg

ggcaccgagg
cggatcgacg
agcaagcaga
aactacccca
accctgaatg
atgttcagcg
gtgggcggac
gagtgggaca
cccagaggca
accggeaacc
aacaagattg
gagcccttca
caggacgtga
aagagcatcc
cagggagtgg
cagcagacca
ttcaactgcg
tgctggaagt
ttcctgggea
cccgagecca
cccaagcagg
ttcggcaacg
accctyaagc
attaaggccc
ggccccgaga
tggcggaaac
cagctgggca
gtgggcgacy
accatcccca
cagggctgga
ttccggagea
agcgatctgy
agctggggct
ggctacgagc

Page 7

agatcaagag
tgaaggatac
aaacccagca
tcatccagaa
cctgggtgaa
ccctgagcga
accaggccegce
gactgcaccc
gcgacatcgce
ctcccatecce
tgcggatgta
gagactacgt
agggctggat
tgaaggcect
gcggacccgg
acatcatgat
gcaaggaggg
gtggcaagga
agatttggcce
ccgeecctec
agcagaagga
atcctctgag
ccggcatgga
tgaccgaaat
acccctacaa
tggtggactt
tcccecaccc
cctacttcag
gcaccaacaa
agggcagccc
agaaccccga
agatcggcca
tcaccacccc

tgcaccccga

cctgttcaac
caaggaggcc
ggccgcetgec
tgcccagggce
agtgatcgag
gggcgccacc
catgcagatg
cgtgcaggcc
cggcaccacc
tgtgggcaac
cagcccegtg
ggaccggttc
gaccgagacc
gggcagcggc
ccacaaggcc
gcagcggggc
ccacctggec
agggcaccag
tagcagcaag
cgccgagetg
cagagagcag
ccagggatcc
tggccccaaa
ctgtaccgag
cacccccatc
ccgggagctg
tgccggectg
cgtgcccctyg
cgagaccccee
cgccatcttc
gatcatcatc
gcacaggacc
cgataagaag

taagtggacc

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



gtgcagccca
gtgggcaagce
aggctgctga
ctggagctgg
cccagcaagyg
atctaccagg
cacaccaacg
gtgatctggg
tggtggatgy
cctctggtga
tacgtggacy
agaggcagac
gccatcctgc
tacgccctygg
atcatcgaga
ggcatcggcg
tttctggacg
acaatggcca
gataagtgtc
tggcagctgg
agcggctaca
ctgctgaagc
ttcacctctg
atcccctaca
atcatcyggcc
ttcatccaca
atcgacatca
cagaacttca
ctgctgtgga
ccccggagga
gtggccggea
gtgggcrggc
ggcgccytgt
cccagcetgty

caggtgcccc

tcatgctgec
tgaattgggc
gaggcgccaa
ccgagaacag
acctggtggc
agcctitcaa
atgtgaggca
gcaagacccc
actactggca
agctgtggta
gagccgcecaa
agaaagtggt
tggccctgea
gcatcattca
agctgatcgg
gcaacgagca
gcatcgacaa
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agctgaaggg
cctgcaccca
tcgaggccga
tggccggcag
ccgcecgtgaa
accctcagag
aggtgaggga
acttcaagcy
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gagtgtacta
agggcgaagg
aggccaagat
ggcaggatga
ccgagatccg
ctcaggatct
tgtggctgga
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ggagatcctg
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tcagctggag
tagagagacc
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ggacagcggc
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ggtggacaag
ggcccaggag
cectgectece
cgaggccatg
cctggagggc
agtgattccc
atggcccgtg
ggccgcectgt
ccagggcgtg
ccaggccgag
gaagggcggc
tatccagacc
ccgggacagce
cgccgtgotg
tctgcgggac
ggacagatct
ggagagaatg
ggataagcac
ggcccaggaa

gacctacaag

agctggaccy
tacgccggca
gacatcgtga
aaggaccccg
aagcagggcc
accgggaagt
gtggtgcaga
ctgcccatcc
attcctgagt
aaggacccca
aagctgggca
gagacaacca
agcgaagtoa
gatagaagcg
atctacctga
ctggtgtcca
gaccacgaga
atcgtggceea
cacggccagg
aaagtgattc
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tggtgggcca
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<400> 4
Met Ala Ala
1

Ile

Glu Lys

val
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His Leu

Ser Leu Leu
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Gln Ala
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Pro

Thr val Ala

Thr Lys Glu

Thr
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Gln Lys

Gln
130

Ser Asn

Gln
145

Asn Leu

Glu Lys Ala

Gly Ala

gcctggacgg
acacccaggy
ccctgacctt
ccacagaggy
aggagcggga
aggaactgca
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5

Arg Leu
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Glu Thr

val Lys

Thr Leu
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ser Pro
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Arg

ser
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ASp

Ala

Ile
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gactggcaga
ttcaagctgy
agectgetye
tggaagttcy

tacaaggact
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Glu Glu
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Asp Thr Gly
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Asn val
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Met
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ggcaggagat
attacacccc
tgcctatgga
accctatctyg
acagcaggct

gctga

Lys Leu Asp
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tggccctgga
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ccagcacggc

ggccctgaag
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15
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Leu Lys
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Phe Asn
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Lys
Lys val
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val Gly
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Gln

Pro
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Trp
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As
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Ile
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Leu

Arg

Lys

Cys

Arg

Pro

Glu
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Gly
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val
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Lys
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Phe
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Pro
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val
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Gln

Pro

Lys

Lys

Ala

Arg

Ile
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Lys

val

Ala

Lys

Lys
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Gly

Gly
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Ile

Ile

Ile

Glu

Pro
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val

Tyr

Arg

Ile

Asn
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Ala

Lys

Trp

Leu
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Met
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Ser

Lys

Leu
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Thr

Tyr

Phe
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Glu
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Asp

Ala

Lys

Lys

Asn
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Gln
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Gln

Glu

Leu

Leu
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Ile

Gly

Leu

Ile
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Lys

Lys
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Phe
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Tyr
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GIn

Leu
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Gly

Tyr
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Ile

Ile

695
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Trp
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Trp
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Cys
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Thr

Gln
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Pro
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Trp

Phe

Lys

Pro

Thr
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Arg

Thr
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Trp
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Leu Pro Asp
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Ala
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Thr val Asn Asp Ile Gln Lys Leu val Gly Lys Leu Asn Trp Ala Ser
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Gln Ile Tyr Ala Gly Ile Lys val Lys Gln Leu Cys Arg Leu Leu Arg
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Gly Ala Lys Ala teu Thr Asp Ile val Thr Leu Thr Glu Glu Ala Glu
785 790 795 800

Leu Glu Leu Ala Glu Asn Arg Glu Ile Leu Lys Asp Pro val His Gly
805 810 815

val Tyr Tyr Asp Pro Ser Lys Asp Leu val Ala Glu ITe Gln Lys Gln
820 825 830

Gly Gln Asp G1In Trp Thr Tyr Gln Ile Tyr Gln Glu Pro Phe Lys Ash
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Leu Lys Thr Gly Lys Tyr Ala Arg Lys Arg Ser Ala His Thr Asn Asp
850 855 860

val Arg GIn Leu Ala Glu val val Gln Lys val Ala Met Glu Ser Ile
865 870 875 880

val Ile Trp Gly Lys Thr Pro Lys Phe Lgs Leu Pro Ile GIn Lys Glu
885 890

Thr Trp G1u Thr Trp Trp Met Asp T%r Trp GIn Ala Thr Trp Ile Pro
900 905 910

Glu Trp Glu Phe val Asn Thr Pro Pro Leu val Lys Leu Trp Tyr Gln
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Leu Glu Lys Asp Pro Ile Leu Gly Ala Glu Thr Phe Tyr val Asp Gly
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Ala Ala Asn Arg Glu Thr Lys Leu Gly Lys Ala Gly Tyr val Thr Asp
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Arg Gly Arg GIn Lys val val Ser Leu Thr Glu Thr Thr Asn Gln Lys
965 970 975

Thr Glu Leu His Ala Ile Leu Leu Ala Leu GIn Asp Ser 615 ser Glu
980 985 99

val Asn Ile val Thr Asp Ser Gln Tyr Ala Leu Gly ITe Ile Gln Ala
995 1000 1005

GIn Pro Asp Arg Ser Glu Ser Glu Leu val Asn Gln Ile Ile Glu
1010 1015 1020
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Lys

His
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Gln
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val
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Ile
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Thr
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Glu
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Gly
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Gly
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Trp
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His
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Met
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Leu
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Ala
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Trp
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Trp
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Cys
1340

Trp
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Trp
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Asn

Gly
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Ile

Gly

Glu
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Trp
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Lys
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Asp
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Trp
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Arg
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1535
Glu Phe
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<210> 5

<211» 2025
<212> DNA
<213> HIV

<400> 5
atgagggtga

ctgggcatga
gtgcctgtgt
agcaccgaga
caggagatcc
gaccagatgc
ctgacccecce
tccaccgagg
gataagaagc
agcaacaaca
tgccctaagg
atcctgaagt
gtgcagtgca
ctggccgaga
atcgtgcagt
aagagctaca
agacaggcec
aaccagctgc
gacctggaga
tccggectgt
aacgycaccea
ggccaggcca
ggcctgatcc
ggcggcggag
atcgagcccc
agagccgtygg
ggagccgeca

cagcagagca

tggagatcca
ttatcatctg
ggagagatgc
agcacaatgt
ccctggacaa
acgaggacat
tgtgcgtgac
acagggaggg
agcaggtgta
acagcgagta
tgaccttcga
gcaacgacac
cccacggeat
gagaagtgcyg
tcgeccagecc
gaatcggeccc
actgcaacgt
ggaagtactt
tcaccaccca
tcaatagcac
tcaccctyec
tgtacgcecc
tgaccagaga
atatccggga
tgggcgtggc
gcatcggcge
gcatcaccct

atctgctgag
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aagcagatca
ggcgtgattc
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agcgagctot
gccaagagaa
ggcttcctgg
gccagacage
gcccageage
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tgagatgggg
gggtgaccgt
ccagcgacgc
tgcctaccga
tgtggaagaa
gcctgaagcc
gagtgaacgc
acatgaccac
acatcgagaa
ccagcgecat
gcgecectge
cctgcaagaa
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agttcttcta
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ggtggtgaag
gcgggagaag
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540
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1560
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cagctcctgg

aatagcagct

tgggacaagg
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Trp
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Trp
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Trp
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Thr

445

Gly

Tyr Lys Tyr Lys
475

Page 17

val

Glin

ser

270

sSer

Ser

Gly

Asn

Lys

Thr
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cacaatggaa
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Trp
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atgcatcaca
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cys
420

Arg
Met Tyr
Thr Gly

Glu Ash

Glu

Ile

Ala

Leu

Glu

Gly Asn

Lys Gln

Pro Pro

440

Leu Leu

455

Thr Glu

470

ASh Trp

Leu
500

Gly

cggccgegte
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cgataacttc
ggcgatcgceg
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cgacggcget
cggtgacgtc
gacattggcc
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gatgtgggac
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Thr
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Gly Asn Ser

Gln
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Met Trp
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Gly Gly Thr

Pro Gly Gly
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Asn

390

Phe

Gly

Leu

ser

Pro

470

Arg

Ala

Pro

Ala

Pro

550

Thr
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Trp
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Thr
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Leu
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Thr
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Leu
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335
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Thr
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Thr
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Gly Thr Gly

Ile
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His val

GIn Thr
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690

Glu Leu
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Asn Thr Ala
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<400> 11
atgatgagaa

11
1149
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caggagtatc
gacaacgctg
aactggtata
aacaacggcg
gataacgaga
ccggacccca
gccaatccca
gcaaacccca
gctaacccaa

gcaaacccta

Ile val
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Ala Gly

Tyr Gly

Leu Gln

Ile

Ala

val

Leu
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Leu
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aacttgccat
agtgctacgg
gaacgaacct
gcctgaagaa
acaacggcag
agctgcggaa
atgcaaatcc
acgtcgatcc
acgccaatcc
atgcaaatcc

acgccaatcc

Plasmodium falciparum

cctcagegtce
aagcagcagc
gtataacgag
gaacagceyg
ggagggcaaa
gcccaageac
caacgtcgac
taatgccaat
taacgccaac
caatgctaac

taacgcaaac

Pro Asnh Gly val val Leu
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Ile Ash Ala

val Gly Tyr

Ala Gly Gly
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Arg Ala val
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ser Asp Ser

Phe Asp Ala

Gly Leu Gly

agctctttec
aatacaaggg
ctggagatga
Lcectyggey
gatgaggaca
aagaaactca
ccaaacgcaa
ccaaatgcca
ccaaatgcca
ccaaacgtgg

cccaatgcaa
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Thr
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Asp Thr
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Arg
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val Ala Met

Pro Gly

Ar
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Thr
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Leu Gly
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Gln val val

tgttcgtgga
tcctgaacga
actactatgg
agaacgacga
agagggacgg
agcagcccge
accctaacgt
accctaacgc
acccaaacgc
accctaacgce

dCcCCaaacgc
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Gln Asp
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Ala

Gly Asn

val val

Ala Glu

Pro Gly

Gly Met
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ggccctcttce
gctcaactat
caagcaggag
cggcaacaac
gaacaacgag
cgacgggaac
ggaccccaac
aaatcctaat
taaccccaac
taaccccaac

aaatcccaac
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420
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600
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gctaacccta
gccaatccaa
gccaacccaa
ccgaacgacc
aacaacaacg
agtctgagca
atcaagcccg
aagaagatct
ggcctgtga

<210>
1
<213>
<400>

12
382
PRT

12

acgcaaaccc
acgcaaatcc
acgccaatcc
ctaatcggaa
aggagccctc
ccgagtggtc
gctccgccaa

gcaagatgga
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cgacaagcac
cccctgetcc
caagcccaag

gaaatgcagc

Plasmodium falciparum

?et Met Arg Lys Leu Ala Ile Leu
5

Glu Ala Leu

val Leu

35

Arg

Glu
50

Asn Leu

Leu
65

Lys Lys

Asn Asn Gly

Gly Asnh Asn

Gln
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Leu Lys

val Asp Pro
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val
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Asp Pro

Ala Asn Pro
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20

Asn

Glu
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Asp

Glu
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Gln

Glu
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Asn
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Ala
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Tyr
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Tyr
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Glu

Gly

Pro
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Tyr
40

Tyr
Leu
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Lys
Asn
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Asn

AsSn

Asn

aaacgccaac ccaaatgcaa

aatcagggca

aacgccaacg

atcaaggaat

gtgacctgcg

gacgagctgg
tctgtgttca

Ser
Cys
2

Asp
Gly
Gly
Gly
Leu
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val

Ala
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val
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Tyr Gly

Asn Ala

Lys Gln

Glu Asn
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Lys Asp
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Arg Lys

Asp Pro

Asp Pro

Asnh Pro
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Asn
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Pro
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caacgccaac cctaatgcca accccaatgc

accccaacgce

acgggcaggg

ccaacagcgc

acctgaacaa

dcaacggcat

actacgccaa

acgtcgtgaa
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Glu
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Glu
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Asn
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Thr
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Asn
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Asn

Trp
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Lys

His

Asn

Asn
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Asn

taaccccaac
taatcccaac
ccataacatg
cgtgaagaac
gatccagaac
ccaggtgagg
cgacatcgag

ctccgecate

Phe val
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Asn Thr

Leu Tyr
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TYyr

Asn
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Asn

Arg
95

Asp

Lys Lys

Pro Asn

Pro Asn

Pro Asn

160

Pro Asn

175

720
780
840
900
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1020
1080
1140
1149




Ala Ash Pro

val Pro

195

Asp

Ala Asn Pro

210

Asn Pro

Ala Asn Pro

Ala Asn Pro

Gly Asn Gly

Glu
290

Asp Asn

Glu
305

Pro Ser

Ser Leu Ser

Ile Gln val

Leu Asp Tyr

355

ser ser
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Cys
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<400> 13
atgatggctc
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1275
DNA

aatcctaatg
aatccaaatg
aatccaaatg

aacaatcaag

Ash Ala

180

Ash Ala

Ala

Asn

Ash Ala

Ash

Asn

Asnh

Asn
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gtaatggaca
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aggtcacaat
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agtgtaactt
aaagacgaat
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<400> 15
atggtcattg

15
3411
DNA

cttaatgcat
ttttctgegc
ggcgggcacc
tgggatcgag
cgcgggtctg
aacaatccac
aagatagtcc
ccgttcaggg
gaggtcaaaa
acaattttaa
ggagtcggty
gaaacagttt
ctaacggaag
aagataagca
aaggattcaa
gacttttggg
gtcacagtcc
aagtatactg
tacaacgtyc
aaaatacttg
gatctctatg
aggcaacatc
ccgttectaa
ctgcccgaaa

tgggcctcte

ttcagaacat
gggtgaaggt
tatctgaggg
aagccgctat
tgcacccggt
atattgcagg
caatcccggt
gcatgtattc
actatgtcga
attggatgac
aggctctagg
gaccggggea
cggtcaagct
agaagattaa
agatcgggcc
caaaatggcg
aagtccaact
tggatgtagg
cgtttactat
tccecgecaggg
aaccattccg
tgggctcgga
tgcttcgaty
agatgggcta
aggattcttg

agatttaccc

acagggccaa
cgtggaggaa
cgcaacgccg
gcaaatgcta
gcacgccggc
aactacgtct
cggagagatc
tccgacttcet
ccgattctat
agaaactctt
accggecegea
taaagcccgc
taaaccaggg
ggcgctcgta
agagaacccg
aaagcttgta
agggatccca
agacgcatat
accgagcata
ctggaagggg
aaagcagaat
tctagaaatt
gggcctcact
cgagcttcat
gaccgtaaat

aggcattaag

atggtccacc
aaggcattct
caagacctta
aaagagacta
ccaattgcac
acccttcagg
tataagaggt
atactggata
aagacccttc
ttggtgcaga
acgctagaag
gtcttacaca
atggatggtc
gagatttgta
tacaatacac
gattttaggg
catccageeg
tttagtgtac
aacaatgaaa
tctccggcga
ccggatattg
gggcagcatc
actcccgaca
ccggacaagt
gatattcaga

gtccgacagce
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aggcaattag
cceccggaggt
ataccatgct
taaacgaaga
caggccagat
agcagattgg
ggatcatact
tacgccaagg
gcgcagagcea
atgcgaatcc
agatgatgac
tgggcccgat
caaaggtcaa
ctyaaatgga
cggtatttgc
aactaaacaa
gtctaaagaa
cgcttgatga
cgccaggcat
tatttcagag
taatttacca
gcactaagat:
agaagcacca
ggacagtaca
aactagtcgy
tttgcaagct

415

tcecgcgaact
cattccgaty
taacacggta
ggccgecgaa
gcgcgagecy
gtggatgact
gggactaaac
cccaaaggag
ggcatcccag
ggattgtaaa
ggcttgtcag
atctccgata
gcagtggccy
gaaggaaggc
aataaagaaa
gcgaacccaa
gaagaaatcg
ggacttccga
tcgctatcag
ctgtatgaca
atacatggac
tgaggaactg
gaaggagccyg
gccgatagtg
caagcttaac

actgagggga
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180
240
300
360
420
480
540
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720
780
840
900
960
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1080
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1200
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1320
1380
1440
1500
1560




actaaggctc
aatcgcgaaa
atagccgaga
tttaagaatc
aagcaactta
accccaaagr
tggcaagcta
tggtaccagc
gcgaatcgeg
gtcgtaaccc
cttcaggata
attcaagcgc
ataaagaaag
gagcaagtyg
tggtctaagt
ccagccycag
tccagtaaca
gaagtagggt
gtggatcttt
aggcgacagg
cagaattaca
ctagtcccag
cttcacccyg
ttcygactctc
aactgccgcc
gaaaagatac
gecctotegeg
tgtaggcaaa
agtctttata
actaaagagg

caggccgeceg

<210> 16
<211>
<212>

<«213>

PRT
HIV

1136

taacagaggt
ttcttaagga
tccagaagcea
tgaagactgg
cggaagcagt
tcaagctgcec
cctggattec
ttgaaaagga
aaacgaagct
ttacggatac
gtggcctaga
agccagatca
agaaggtata
acaagctagt
ctagcgtagt
atggcgtgygg
cggcggegac
ttccggtaac
ctcacttcct
atattcttga
cceceygygacc
tggaacccga
taagcctgca
gacttgcgtt
caatgggcgc
gcctacgecc
aacttgagcy
ttctggggea
ataccgtcgce
cccttgataa

ccgacaccgg
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