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(57) ABSTRACT 

Attenuated recombinant viruses containing DNA encoding 
an immunodeficiency virus and/or CTL antigen, as well as 
methods and compositions employing the viruses, expression 
products therefrom, and antibodies generated from the 
viruses or expression products, are disclosed and claimed. 
The recombinant viruses can be NYVAC or ALVAC recom 
binant viruses. The DNA can code for at least one of: 
HIV1 gag(+pro) (IIIB), gp120(MN) (+transmembrane), nef 
(BRU)CTL, pol(IIIB)CTL, ELDKWA or LDKW epitopes, 
preferably HIV1gag(+pro) (IIIB), gp120(MN) (+transmem 
brane), two (2) nef(BRU)CTL and three (3) pol(IIIB)CTL 
epitopes; or two ELDKWA in gp120V3 or another region or 
in gp160. The two (2) nef(BRU)CTL and three (3) pol(IIIB) 
CTL epitopes are preferably CTL1, CTL2, poll, pol2 and 
pol3. The recombinant viruses and gene products therefrom 
and antibodies generated by the viruses and gene products 
have several preventive, therapeutic and diagnostic uses. 
DNA from the recombinant viruses are useful as probes or, for 
generating PCR primers or for immunization. Also disclosed 
and claimed are HIV immunogens and modified gp160 and 
gp120. 
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ATGTATCCGC ACAACGTGTT 
TATTAAAATG TATACGAGAA 
ACGTTGAAAC GTTTATAGAT 
TAAGAAGAGA ACTATCGGAT 
ACTATAACAA ACATTATGAT 
CTACTCATTC ATGGGTTAGA 
AAGATCACAT TAATGATCCT 
TATATTCCAT TAAACAACTC 
AAACTCATGA TCCTCTATGG 
AAATGCAGAT GGTGAGAGAA 
ATAGTTTTTT ACGAATGTAT 
AGATACTTGA ATGGACTAGA 
ACGCTTTGAG TTATAGTATC 
-ACAAGTACGA ACTAGACGGC 
ACGGATACGT AGGTTGTATG 
GCGGATTACA CGATAGAGCG 
GACCGATATT TGGAAAGAA 
ATTATGAGAG TTCTAAGAAG 
TTGCTGTATT TATACAGAAA 
ATAAATAATA TACAGCATTG 
CATCCGTTAT ACGGGGAATA 
ACAGTATTAT TAAATTTTCT 
ATAGATCGGT ATTTATCGTT 
ACATTTATTA ATTAAACATG 
CCTGTTATGG AAATGACAAA 
TAATTTATGA TAAAATTAAG 
TGAAATCAAA TAATTATGTA 
GATTATGTGA ATTACGAGGA 
CGAACTGGAA AAAATAAGT 
TATTAGTCGA TAATGTAAAA 
ATAAAACAA CCAGTTAAAA 
TTATATACGT TAAGGATATT 
GAAGAGATAC TTGCGGTTAC 
AAGATCTGGT ATCTTCTATA 
TATCTCCGTT ATTCGCCGTT 
AAATTATTAA CTATTATATA 
ATGATATACG ACTTAGCGAA 
ATATGACAGA AGTAATAGAT 
AATTAGTAGG AGGATACAAT 
CAGAAATAAT ATATTTGTTT 
TAGAAAAATA TATTGCTAAC 
CAACTGAATT ATCTAGTATA 
TTATAAATTT TATAAATTTT 
ACAATAACGA CATAAAGATA 

GCCTTAGAAG 
AGCAAAAAAA 
GAAATAATTG 
AATTTTTGTT 
AGTATCCAGT 
AAAACATTAG 
AGAAAGTATA 
GAAAAAGCGG 
AACGCGTCAC 
GGAAAAATGC 
TGGGCTAAGA 
ACACCTGAAG 
TATTTGAACA 
ACGGATCCTA 
TGGTCTATTT 
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AGATATATGA 
AAATTTGATG 
TACAATTAAG 
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AAGGTAAATA 
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ATATCGTTAT 
TTAAATAATT 
AATAAAAAAT 
TTTAATCTTT 
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AATTCTTGAT 
ACTAGATAAA 
TAAGAATCG 
AGAAGTTGAT 
AATAGTATTA 
TTACGTAGA 
TTACTTTGTT 
TCTGATAAAG 
TATCAACCAT 
AAAATACGTC 
GATAGCCTCA 
ATTGTTGTAG 
CATCCTCAAC 
AAACGGAAA 
AGATCATCTA 
GGAAATCATA 
TGCGTTTAAA 
TAGTTAGC 
TAACGAACAT 
TATTTTATAG 
CGTGGTTATA 
TTGGAAACTA 
AGATTTTAAA 
TTATAGATTG 
ATAAAAGATA 
ATGACGGATT 
CAATAGAAAT 
ATTTTATAAA 
AGAAAAACAA 
AGATAGAATC 
CTTTAGATAA 
AACGATATTG 
ACATTCCAGT 
TAGAACTTA 

CTGAAAAACA CATCTATAAA 
AAGTTATTCG . ATAAAGAAA 
AACGATGAAA AATTGGAAAC 
AAGCTAATTT TTTTCATCTA 
TTTTATTGAA GTACGAAGTT 
TAAATAATAA AGGTCGATTT 
AAATATCAAA TATGTCATTA 
ATACAAAAAC ACACGGTGAT 
CTAACGAACA GATATTACAA 
GGACTATGGA AAACGAAGCT 
ATAGAAGAAG CATTAAAGAA 
ATGTTATGAA GAATFGGGAT 
GAAGAAATAG ATAAAGTTCT 
AATGATACAT TAAACGATTT 
AATACAGATG ATAATATAA 
CAATGTCTGA TTAGAGAATT 
AAGATCAATT CTATTATGTA 
AGGAAAAC TCAATTCAGA 
TGAAAGATAA AATTAAGGAT 
AAACTATTC TAAAGACAAA 
AACAAAAGCC ATTACCCGGA 
AAATACTAGA TAGTATTATA 
AACATAAAAT TAATAGGTTT 
ACTTATTATA TACAATAGG 
TATATCAACT AGAAAGTTGA 
CTTAATTTTA. TATTATGATT 
TATTGTCATG TCGTGTAATC 
TATATCAGCG TTACTAGCTA 
GGACTTTAAT GAATGGCTAA 
ATTTAGAGAA ATAATAGATA 
AATTAATTAC GATCTAGGAC 
TGAAGAACTT ACGGCGCATC 
GTAATTATTG AGGTCAAAGC 
ATAGATGACA - GGACAGCTG. 
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TGTCTGGACT AACTGATTTC 
TTTCACAAA AATATCAGT 
CTACAAAGAC AGAACTTGA 
GTGTTGAT AGAAAATTTT 
CTGATATTTC TGAATATTTC 
ATGTTACTTA CTTACTCCTA 
FAATAAAATT CGAGGCGTAA 
CAAATATTTG AAATTCA 
GAAGAAAAGT AACATACTAT 
CAAGTAAGGT AGTAATGA 
AATTTCATG ACAATACATA 
TTCCACTCGT AATTATGTAC 
TAGTTAAATA CTTAGTCACA 
GACTGTCATT ACTGAAAAC 
ATAAATCAGA ATACTTAATA 
TGCTCGCTTC TGGAGGTTTC 
ATAACATATC TTCTGTATTA 
CACTCATTTT ATTACATAAT 
CTCCCGAAAC CAATGATGTT 
TACTTACATA CTTCTTGAA 
TACGTTTGT, ATGATCTATA 
ATGTATATTC TGTTCTAGAT 
TTAAGTTATT CTTTGTCTGT 
TCCTCTTCAT CATCGTCTAA 
ATATAATAAA TCTAATAGTT 
TCTATCAGTA CTCGCTTTCA 
TACTATAAGC ATAATAGAAG 
CACTATATTT TTATCGGGTA 
AATTAGTTAG TTCGTAGAAT 
TAAAAGCCAA TTTGTTGTTG 
CGTTACTCAT GTTTCTTGTT 
AACAGGTATA. CCCTTACAAT 
AACTTTTAGG TTTTTGTGAA 
CTTCTAGTTC CCTTATCCAT 
TAGATCTAGA TTCTCCCAT 
GGACATACCC AAAATCTTTA 
CCGTTTCTAT AGTAAATGTC 
TAATCAAAGT ATAAGGATTT 
TGAAGAACA AATAGGGAT 
TTAAACCTTT ATTAATATTA 
TTAAACACCA TAAAGGAAGA 
GTAGATCCAT CCCTAATTGA 
GCATGTAAA ATCATGATAA 
GAGAGGTATC GTAACAGTAA 
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A/G /2 FG, 2A 

ATGGAACAAT 
ATACCTAGTT 
TGTTATGTTT 
GGGAACTAA 
TGAATATTTC 
TCTAGACGA 
TATGTTTTTC 
ACGTATCGGC 
AAGTGTTATG 
TATTGGATTT 
TGTCCAAACA 
GGAACGACT 
AAAAACTTAT 
GGTGATTCCC 
TTAAATAGAA 
CGGATACTAG 
TAGTTTAATT 
ACAGAACA 
ATATTAGATT 
CTATCATGAA 
AAGAAGATGG 
AGCAAGTTCT 
ATTACTATCA 
AGGTAGCATT 
GATTTCTCGA 
ATAACATTTT 
GCGGTGATAT 
TTCTTTTAGT 
TTCGTAGAGA 
ATACTGCTTA 
TCTGTTAATT 
AAGTTTAATT 
GAACTTTTAG 
AATTGGGTCT 
GTATAAAGGG 
AATGCTTTGT 
GTACATTCCT 
AGTAAAGGCG 
AGTAATACTC 
GCGATAAACC 
CATGTATTCC 
TTAAAGAAAT 

FIG. 128 

GTTCAGTAG 
TACACGTTAT 
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A/G /2A 

TGCAGAGAGG ACTATGTTGA 
TCATATTTCT TGCTGCTAAA 
AAGCTACGTT TCCTGCATAG 
GAAATACTTT ATCATCCGCA 
TTTTCCTGCT TTTATACGAT 
AAGTTTCTAG TACTGGACAG 
AAACACCTAA TGGGCGTAGC 
TAATCTAAGT CCTATATTAG 
GTTAGCTTCT AGTATATATT 
CTTGTTTACT AAGAGGATAA 
GGTTAGATTG ATAATACGTA 
CTCTTATCAT CGCATCTCCG 
GGACCTACCG CAGAATAACT 
ACTAAGACTC TTACGCCGTT 
GAATCTACTA CGTTCTTCGT 
TTAACGTCCA TTATAGAGTC 
TTACCCGCTA CATCATTTAT 
TGAATGACCA CATCTGCTGA 
TCGTCCAAAG TACTTTTATT 
CCAATCACGG GAACTATCTT 
CATTTTTCTA CAAGATCTAG 
TCGATTCTAA TATCGTAAAC 
TTTTAAAGAG GATTCGAACPA 
ATTTATAATG TGTCTACCTA 
CCCTCCGGTT ACCACGTATA 
CATTTTGAGT ATTAACTATA 
ATTATATTTT CATTTTCTGT 
TATATAATAA AAACAAATAA 
ATTATAAGAA ATTTAGAACA 
GTATTGCCTT TTTTATTAAC 
TGTAATTGCC GTTTAGAATA 
ACTTTAGATA ACTCTTCTAT 
TCCTTATTCC AATCTTCTTC 
GAGTACTTAC CGAAGTTTAT 
ATTATATATG AAGAAA 
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CCATTTTCTA 
ATATGCATCC 
ACTCTGCTAT 
TATTTATACA 
CTTCTGTATA 
TATTCTCCGA 
GACAAGTGCA 
ACATAGTACC 
TCTCAGATAA 
GCCTCTTTAT 
TTCTCGTTTC 
GAGAAAGTA ACTCGTATAT 
ATACAGACAA 
TCCGTTGATA 
GTTAGTAAAC 
CGAAGCAATA 
TCTAAGCGCT 
TCTAACATCT 
TATTATATTA 
TAACCATTGG 
ACGAACTTCT 
AGATAAGATT 
AAAATCCACA 
CTAGTGTACG 
TAAGACCAAA 
TATATTATAC 
ATATACGAAT 
CGTTATTAAA 
GGCGTGTTCT 
GTCTTTATTT 
CATAACCGTC 
AGAAGTACAT 
CATCATAGAG 
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TAATGTAGTA 
ATTACATCAT 

C3 

TGACTAATTA 
ACTGATTAAT 

C3 

ATTCTAGAAT 
TAAGATCTTA 

TCTATTCACT 
AGATAAGTGA 
{ HIV 

TATTCTTAAA 
ATAAGAATT 
K HIW 

CATTATGAAT 
GTAATACTTA 
K 

CACTCTTCTC 
GTGAGAAGAG 
k HIV 

TCCTAATGGT 
AGGATTACCA 
C HIW 

TTTATATAAT 
AAATATATTA 

- C. HIV1 

CATATCTCC 
GTATAGAGGA 
K. HIV1 

GGTGTCGTTC 
CCACAGCAAG 
C H.W. 
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A/G /4A-/ 
TACTAATATT 
ATGATTATAA 

. FLANKING 

GCTATAAAAA 
CGAATTTT 
FLANKING 

AAAAATTAC 
TTTTTAAAG 

C 

ACAGAGAGTA 
TGTCTCTCAT 
ENV TRANS 

CCTACCAAGC 
GGATGGTTCG 
ENV TRANS 

AATCTTTTTT 
TTAGAAAAAA 

< HIV1 (MN) 
TTTGCCTTGG 
AAACGGAACC 
(MN) GP20 

TCAATTGTTA 
AGTTAACAAT 
(MN) GP120 
TCACTCTCC 
AGGAAGAGG 
(MN). GP20 

CCTCCAGGTC 
GGAGGTCCAG 
(MN) GP120 

GTGTCCGTGT 
CACAGGCACA 
(MN) GP120 

AACT CACAT 
TTGAGTGTAA 
ARM > 

CCCGGGATCG 
GGGCCCTAGC 
ARM > 

CCTGCCTAAC 
GGACGGATTG 

CAGCAAAAAC 
GTCGTTTTTG, 
MEMBRANE 
CTCCTACTAT 
GAGGATGATA 
MEMBRANE 
CTCTCTGCAC 
GAGAGACGG 

gpl20 

TGGGTGCTAC 
ACCCACGATG 
GENE 

CTACTTTATA 
GATGAAATAT 
GENE 

AATTGTCCCT 
TTAACAGGGA 
GENE . 

TGAAGATCTC 
ACTTCTAGAG 
GENE 

CCTTACCACC 
GGAATGGTGG 
GENE 
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TCTTAAAGTG 
AGAATTTCAC 
C HIW 

AATGTTACAA 
TTACAATGTT 
{ HIW 

TATTATATTT 
ATAATATAAA 
{ HIW 

CCCTGGTCCT 
GGGACCAGGA 
K HIV 

ATTGTAGTTG 
TAACATCAAC 
< HIV 

TACAGATTCA 
ATGTCTAAGT 
C HIV1 

TTTAGCATTA 
AAATCGTAAT 
K HIW 

AATTACTACC 
TTAATGATGG 
C HIW 

ATTTAACAGC 
TAAATTGTCG 
< HIV1 
CCTAATTCCA 
GGATTAAGGT 
( HIV 

GACATTTTTA 
CTGTAAAAAT 
K HIV1 
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TCATTCCATT 
AGTAAGGTAA 
(MN) GP120 

TGTGCTTGTC 
ACACGAACAG 
(MN) GP20 

TTTGTTGTAT 
AAACAACATA 
(MN) GP20 

ATATGTATCC 
TATACATAGG 
(MN) GP120 

GGTCTTGTAC 
CCAGAACATG 
(MN) GP120 

TTCAGATGTA 
AAGTCTACA 
(MN) GP120 

TCATTGAAAT 
AGTAACTTTA 
(MN) GP120 

TCTTCTTCTG 
AGAAGAAGAC 
(MN) GP20 

AGTTGAGTTG 
TCAACTCAAC 
(MN) GP120 

TGTGTACATT 
ACACATGTAA 
(MN) GP20 

CATGATCCTT 
GTACTAGGAA 
(MN) GP20 

TTGCTCTACT 
AACGAGATGA 
GENE 

TTATAGTTCC 
AATATCAAGG 
GENE 

AAAATGCTCT 
TTTTACGAGA 
GENE 

TTTTTCTTTT 
AAAAAGAAAA 
GENE 

AATTAATTTG 
TTAATTAAAC 
GENE 

CTATGATGGT 
GATACTACCA 
GENE 

TCTCAGATCT 
AGAGTCTAGA 
GENE 

CTAGACTGCC 
GATCTGACGG 
GENE 

ATACTACTGG. 
TATGATGACC 
GENE 

GTACTGTGCT 
CATGACACGA. 
GENE 

TTCCACTGAA 
AAGGTGACTT 
GENE 
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ATCTCTTGTT 
TAGAGAACAA 
C HIV1. 

TGATGAACAT 
ACTACTTGTA 
< HIV 

AGGGGCATAT 
TCCCCGTATA 
K HIV1 

CCACATGTTT 
GGTGTACAAA 
K HIW 

TTGAAGTGTG 
AACTTCACAC 
K HIW 

AGTATTATTC 
TCATAATAAG 
K HIV 

AGTACTATTA 
TCATGATAAT 
C HIV1 

GTAGAAGAAT 
CATCTTCTTA 
C HIV 

GTGCATTACA 
CACGTAATGT 
{ HIW 

GGATTGATTA . 
CCTAACTAAT 
< HIV1 

AAATTGTTCT 
TTTAACAAGA 
C HIV1 
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AATAGTAGCC CTGTAATATT 
TTATCATCGG GACATTATAA 
(MN) GP12O GENE 

CTAATTTGTC CTTCAATGGG 
GATTAAACAG GAAGTTACCC 
(MN) GP120 GENE 

ATTGCTTTTC CTACTTCCTG 
TAACGAAAAG GATGAAGGAC 
(MN) GP12O GENE 

ATAATTTGTT TTATTTTGCA 
TATTAAACAA AATAAAACGT 
(MN) GP120 GENE 

ATATTGTTAT TTGACCCTGT 
TATAACAATA AACTGGGACA 
(MN) GP12O GENE 

CAAGTATTAT TACCATTCCA 
GTTCATAATA ATGGTAAGGT 
(MN) GPl2O GENE 

AACAGTGGTG ATGAATTACA 
TTGTCACCAC TACTTAATGT 
(MN) GP120 GENE 

TCCCCTCCAC AATTAAAACT 
AGGGGAGGTG TTAATTTTGA 
(MN) GP120 GENE 
ATTTCTGGGT CCCCTCCTGA. 
TAAAGACCCA GGGGAGGACT 
(MN) GPl2O GENE 

AAGACTATTG TTTTATTCTT 
TTCTGATAAC AAAATAAGAA 
(MN) GP120. GENE 

TTIAATTTGc TAACTATCTG 
AAATTAAACG ATTGATAGAC 
(MN) GP20 GENE 
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CTTTTTATCG 
GAAAAATAGC 
K HIV1 

ACCAGCCGGG 
TGGTCGGCCC 
K . HIW 

TGGCTCAAAG 
ACCGAGTTTC 
g HIW 

F/G/44-4 
TTACACTTTA 
AATGTGAAAT 
(MN) GP120 

GCACAATAGT 
CGTGTTATCA 
(MN) GP120 

GATATCTTTG 
CTATAGAAAC 
(MN) GP120 

GAATCGCAAA 
CTTAGCGTTT 
GENE 

GTATGGGAAT 
CATACCCTTA 
GENE 

GACAAGCTTG 
CTGTTCGAAC 
GENE 
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TGTAATGACT 
ACATTACTGA 
K HIV1 

CCTATAGCTG 
GGATATCGAC 
C HIV 

TACTATATCA 
ATGATATAGT 
C HIW 

TTCTTTCTGC 
AAGAAAGACG 
C HIV1 

GGTGATATTG 
CCACTATAAC 
{ HIW 

TCCTCCCTTT 
AGGAGGGAAA 
< HIV 

- ATTGTTATTA 
TAACAATAAT 
K HIV 

AGTAGTATTC 
TCATCATAAG 
< . . HIVl 

AGTAACACAG 
TCATTGTGTc 
< HIV. 

TGGCTTTAGG 
ACCGAAATCC 
C HIW 

TATATCCTCA 
ATATAGGAGT 
C HIW 
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GAGGTATTAC AACTTATCAA 
CTCCATAATG TTGAATAGTT 
(MN) GP120 GENE 

GTACTATCAT TATTTATTGA 
CATGATAGTA ATAAATAACT 
(MN) GP20 GENE 

AGTTTATAAA GAAGTGCATA 
TCAAATATTT CTTCACGTAT 
(MN) GP120 GENE 

ATCTTATCTC TTATGCTTGT 
TAGAATAGAG AATACGAACA 
(MN) GP120 GENE 

AAAGAGCAGT TTTTCATTTC 
TTTCTCGTCA AAAAGTAAAG 
(MN) GPl2O GENE 

ATTGTTCCCT CGCTATACT 
TAACAAGGGA GCGATAATGA 
(MN) GP120 GENE 

GCAGTACTAT TATTGGTATT 
CGTCATGATA ATAACCATAA 
(MN) GPl2O GENE 

CTCAAATCAG TGCAATTTAA 
GAGTTTAGTC ACGTTAAATT 
(MN) GPl2O GENE 

AGTGGGGTTA ATTTTACACA 
TCACCCCAAT TAAAATGTGT . 
(MN) GP2O GENE 

CTTTGATCCC ATAAACTGAT 
GAAACTAGGG TATTTGACTA 
(MN) GP120 GENE 

TGCATCTGTT CTACCATGTT 
ACGTAGACAA GATGGTACAA 
(MN) GP120 GENE . 

ll 40 

70 

1200 
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ATTTTTCCAC 
TAAAAAGGTG 
C HIV 

ATTTACCAAT 
TAAATGGTTA 
C HIV. 

GTCTGTGGGT 
CAGACACCCA 
C HIW 

AACATTATGT 
TTGTAATACA 
C HIV 

AGCATCTGAT 
TCGTAGACTA 
C HIV 

TGCTTCTTTC 
ACGAAGAAAG 
C HIV 

GACTGTGACC 
CTGACACTGG 
C HIW 

ACAGATCATC 
TGTCTAGTAG 
C HIV 

GCCCCATCTC 
CGGGGTAGAG 
C HIV1 

CTGATATTTC 
GACTATAAAG 
S HIV1 

TGTCTTCTGC 
ACAGAAGACG 
< HIV1 (MN) gp120 

C 
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ATGTTAAAAT TTTCTGTCAC 
TACAATTTTA AAAGACAGTG 
(MN) GP120 GENE 

TCTACTTCTT GTGGGTTGGG 
AGATGAAGAA CACCCAACQC 
(MN) GP120 GENE 

ACACAGGCAT GTGTGGCCCA 
TGTGTCCGTA CACACCGGGT 
(MN) GP120 GENE 

ACCTCTGTAT CATATGCTTT 
TGGAGACATA GTATACGAAA 
(MN) GP120 GENE 

GCACAAAATA GAGTGGTGGT 
CGTGTTTTAT CTCACCACCA 
(MN) GPl2O GENE 

CACACAGGTAC CCCATAATA 
GTGTGTCCATG GGGTATTAT 
(MN) GP2O GENE 

CACAATTTTT CTGTAGCACT 
GTGTTAAAAA GACATCGTGA 
(MN) GP120 GENE 

AACATCCCAA GGAGCATGGT 
TTGTAGGGTT CCTCGTACCA 
(MN) GP120 GENE 

CACCCCCATC TCCACAAGTG. 
GTGGGGGTAG AGGTGTTCAC 
(MN) GP120 GENE 

TCCTTCACTC. TCATTGCCAC 
AGGAAGTGAG AGTAACGGTG 
(MN) GP120 GENE 
TCTTTCATAT ACGATACAAA 
AGAAAGTATA TGCTATGTTT 
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CTTAACGCAT 
GAATTGCGTA 
K H6 

TATGATTATT 
ATACTAATAA 
C H6 

AACCCTCAAG 
TTGGGAGTTC 
C H6 

CTTTTTAAGT 
GAAAAATTCA 
C H6 

TTAATTAAGC 
AATTAATTCG 

CCTTGTCTAA 
GGAACAGATT 

ATCTTGAGAT 
TAGAACTCTA 

TATATTACAA 
ATATAATGTT 

ATCATGGGTG 
TAGTACCGAC > 

HIVl 
GGGGGAGAAT 
CCCCCTCTTA 

. HIV1 

CGGTTAAGGC 
GCCAATTCCG 

HIV1 
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(IIIB) GAG/ 

ATCGCGATAA TGAAATAATT 
TAGCGCTATT ACTTTATTAA 
PROMOTER 

TCTCGCTTTC AATTTAACAC 
AGAGCGAAAG TTAAATTGTG 
PROMOTER 

AACCTTTGTA TTTATTTTCA 
TTGGAAACAT AAATAAAAGT 
PROMOTER 

ATAGAATAAA GAAGCTCTAA 
TATCTTATTT CTTCGAGATT 
PROMOTER 

TACAAATAGT TTCGTTTTCA 
ATGTTTATCA AAGCAAAAGT 

TAACTAATTA ATTAACCCGG 
ATTGATTAAT TAATTGGGCC 

AAAGTGAAAA TATATATCAT 
TTTCACTTTT ATATATAGTA 
I3L PROMOT ER > 
AGTACAATTA TTTAGGTTTA 
TCATGTTAAT AAATCCAAAT 
I3L PROMOT ER X 

CGAGAGCGTC AGTATTAAGC 
GCTCTCGCAG TCATAATTCG . 

(IIIB) GAG/ PRO GENE > 
TAGATCGATG GGAAAAAATT 
ATCTAGCTAC CCTTTTTTAA 
(IIIB) GAG/- PRO GENE > 
CAGGGGGAAA GAAAAAATAT 
GTCCCCCTTT CTTTTTTATA 

PRO GENE > 
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AAATTAAAAC 
TTTAATTTTG 

HIV1 

GAGCTAGAAC 
CTCGATCTTG 

HIW1 

CTGTTAGAAA 
GACAATCTTT 

HIV1 

ATACTGGGAC 
TATGACCCTG 

HIW 

ACAGGATCAG 
TGTCCTAGTC 

HIV1. 

AATACAGTAG 
TTATGTCATC 

HIV1 

CAAAGGATAG 
GTTTCCTATC 

HIW 

GCTTTAGACA 
CGAAATCTGT 

HIV 

AAAAGTAAGA 
TTTTCATTCT 

HIVl 
GCTGACACAG 
CGACTGTGTC 

HIV. 

CAAAATTACC 
GTTTTAATGG 

HIW 
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ATATAGTATG GGCAAGCAGG 
TATATCATAC CCGTTCGTCC 
(IIIB) GAG/ PRO GENE > 
GATTCGCAGT TAATCCTGGC 
CTAAGCGTCA ATTAGGACCG 
(IIIB) GAG/ PRO GENE > 
CATCAGAAGG CTGTAGACAA 
GTAGTCTTCC GACATCTGTT 
(IIIB) GAG/ PRO GENE > 
AGCTACAACC ATCCCTTCAG 
TCGATGTTGG TAGGGAAGTC 
(IIIB) GAG/ PRO GENE > 
AAGAACTTAG ATCATTATAT 
TTCTTGAATC TAGTAATATA 
(IIIB) GAG/ PRO GENE > 
CAACCCTCTA TTGTGTGCAT 
GTTGGGAGAT AACACACGTA 
(IIIB) GAG/ PRO GENE > 
AGATAAAAGA CACCAAGGAA 
TCTATTTTCT GTGGTTCCTT 
(IIIB) GAG/ PRO GENE > 
AGATAGAGGA AGAGCAAAAC 
TCTATCTCCT. TCTCGTTTTG 
(IIIB) GAG/ PRO GENE > 
AAAAAGCACA GCAAGCAGCA 
TTTTTCGTGT CGTTCGTCGT 
(IIIB) GAG/ PRO GENE > 
GACACAGCAA TCAGGTCAGC 
CTGTGTCGTT AGTCCAGTCG 
(IIIB) GAG/ PRO GENE > 
CTATAGTGCA GAACATCCAG 
GATATCACGT CTTGTAGGTC 
(IIIB) GAG/ PRO GENE > 
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GGGCAAATGG 
CCCGTTTACC 

HIV 

AGAACTTTAA 
TCTTGAAATT 

HIW 

GAAGAGAAGG 
CTTCTCTTCC 

HIVl 
CCCATGTTTT 
GGGTACAAAA 

HIV 
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TACATCAGGC CATATCACCT 2430 
ATGTAGTCCG GTATAGTGGA 
(IIIB) GAG/ PRO GENE > 
ATGCATGGGT AAAAGTAGTA 24 60 
TACGTACCCA TTTTCATCAT 
(IIIB) GAG/ PRO GENE > 
CTTTCAGCCC AGAAGTGATA 24.90 
GAAAGTCGGG . TCTTCACTAT 
(IIIB) GAG/ PRO GENE > 
CAGCATTATC AGAAGGAGCC 252O 
GTCGTAATAG TCTTCCTCGG 
(IIIB) GAG/ PRO GENE > 
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ACCCCACAAG 
TGGGGTGTTC 

HIV 

ACAGTGGGGG 
TGT CACCCCC 

HIVl 

ATGTTAAAAG 
TACAATTTTC 

HIV 

GCAGAATGGG 
CGTCTTACCC 

H.W. 

GCAGGGCCTA 
CGTCCCGGAT 

HIW 

GAACCAAGGG 
CTTGGTTCCC 

H.W. 

ACTAGTACCC 
TGATCATGGG 

HIV 

ATGACAAATA 
TACTGTTTAT. 

HIV 

GAAATTTATA 
CTTTAAATAT 

HIV." 

TTAAATAAAA 
AATTTATTTT 

HIW 

ACCAGCATTC 
TGGTCGTAAG 

HIV 
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A/G /4CFG 4C 
FIG. 4 C-2 
F.G. 14C-3 

A/G /4C-/ F.G. 14C-4 

ATTTAAACAC CATGCTAAAC 2550 
TAAATTTGTG GTACGATTTG 
(IIIB) GAG/ PRO GENE > 
GACATCAAGC AGCCATGCAA 258O 
CTGTAGTTCG TCGGTACGTT 
(IIIB) GAG/ PRO GENE > 
AGACCATCAA TGAGGAAGCT 260 
TCTGGTAGTT ACTCCTTCGA 
(IIIB) GAG/ PRO GENE > 
ATAGAGTGCA TCCAGTGCAT Z640 
TATCTCACGT AGGTCACGTA 
(IIIB) GAG/ PRO GENE > 
TTGCACCAGG CCAGATGAGA 2670 
AACGTGGTCC GGTCTACTCT 
(IIIB) GAG/ PRO GENE > 
GAAGGACAT AGCAGGAACT 27 OO 
CTTCACTGTA TCGTCCTTGA 
(IIIB) GAG/ PRO GENE > 
TTCAGGAACA AATAGGATGG 2730 
AAGTCCTTGT TTATCCTACC 
(IIIB) GAG/ PRO GENE > 
ATCCACCTAT CCCAGTAGGA 2760 
TAGGTGGATA GGGTCATCCT 
(IIIB) GAG/ PRO GENE > 
AAAGATGGAT. AATCCTGGGA 279 0. 
TTTCTACCTA TTAGGACCCT 
(IIIB) GAG/ PRO GENE > 
TAGTAAGAA GTATAGCCCT 2820 
ATCATTCTTA CATATCGGGA 
(IIIB) GAG/ PRO GENE > 
TGGACATAAG ACAAGGACCA 2850 
ACCTGTATTC TGTTCCTGGT 
(IIIB) GAG/ PRO GENE > 
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AAAGAACCCT 
TTTCTTGGGA 

HIV1 

TTCTATAAAA. 
AAGATATTTT 

HIW 

TCACAGGAGG 
AGTGTCCTCC 

HIVl 

ACCTTGTTGG 
TGGAACAACC 

HIV1 

TGTAAGACTA 
ACATTCTGAT 

HIW 

GCGGCTACAC 
CGCCGATGTG 

HIW 

TGTCAGGGAG 
ACAGTCCCTC 

HIV1 
GCAAGAGTTT 
CGTTCTCAAA 

HIW 

GTAACAAATT 
CATTGTTTAA 

HIVl. 

AGAGGCAATT 
TCTCCGTTAA 

HIV1 

GTTAAGTGTT 
CAATTCACAA 

HIV 
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TTAGAGACTA TGTAGACCGG 
AATCTCTGAT ACATCTGGCC 
(IIIB) GAG/ PRO GENE > 
CTCTAAGAGC CGAGCAAGCT 
GAGATTCTCG GCTCGTTCGA 
(IIIB) GAG/ PRO GENE > 
TAAAAAATTG GATGACAGAA 
ATTTTTTAAC CTACTGTCTT 
(IIIB) GAG/ . PRO GENE > 
TCCAAAATGC GAACCCAGAT 
AGGTTTTACG CTTGGGTCTA 
IIIB) GAG/ PRO GENE > 
TTTTAAAAGC ATTGGGACCA' 
AAAATTTTCG TAACCCTGGT 
(IIIB) GAG/ PRO GENE > 
TAGAAGAAAT GATGACAGCA 
ATCTTCTTTA CTACTGTCGT 
(IIIB) GAG/ PRO GENE > 
TAGGAGGACC CGGCCATAAG 
ATCCTCCTGG GCCGGTATTC 
(IIIB) GAG/ PRO GENE > 
TGGCTGAAGC AATGAGCCAA 
ACCGACTTCG TTACTCGGTT 
(IIIB) GAG/ PRO GENE > 
CAGCTACCAT AATGATGCAG 
GTCGATGGTA TTACTACGTC 
(IIIB) GAG/ PRO GENE > 
TTAGGAACCA AAGAAAGATT 
AATCCTTGGT TTCTTTCTAA 
(IIIB) GAG/ PRO GENE > 
TCAATTGTGG CAAAGAAGGG 
AGTTAACACC . GTTTCTTCCC 
(IIIB) GAG/ PRO GENE > 
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290 
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3150 
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CACACAGCCA 
GTGTGTCGGT 

HIW 

AAAAAGGGCT 
TTTTTCCCGA 

HIW1 

GGACACCAAA 
CCTGTGGTTT 

HIW 

CAGGCTAATT 
GTCCGATTAA 

HIV1 

TCCTACAAGG 
AGGATGTTCC 

HIW 

CAGAGCAGAC 
GTCTCGTCTG 

HIVl 

GAAGAGAGCT 
CTTCTCTCGA 

HIW 

ACAACTCCCC 
TGTTGAGGGG 

H.W. 

GACAAGGAAC 
CTGTTCCTTG 

H.W. 

AGATCACTCT 
TCTAGTGAGA . 

HIVl 

CAATAAAGAT 
GTTATTTCTA 

HIV 

GAAATTGCAG GGCCCCTAGG 
CTTTAACGTC CCGGGGATCC 
(IIIB) GAG/ PRO GENE > 
GTTGGAAATG TGGAAAGGAA 
CAACCTTTAC ACCTTTCCTT 
(IIIB) GAG/ PRO GENE > 
GAAAGATTG TACTGAGAGA 

ACTTTCTAAC ATGACTCTCT 
(IIIB) GAG/ PRO GENE > 
TTTTAGGGAA GATCTGGCCT 
AAAATCCCTT CTAGACCGGA 
(IIIB) GAG/ PRO GENE > 
GAAGGCCAGG GAATTTTCTT 
CTTCCGGTCC CTTAAAAGAA 
(IIIB) GAG/ PRO GENE > 
CAGAGCCAAC AGCCCCACCA 
GTCTCGGTTG TCGGGGTGGT 
(IIIB) GAG/ PRO GENE > 
TCAGGTCTGG GGTAGAGACA 
AGTCCAGACC CCATCTCTGT 
(IIIB) GAG/. PRO GENE > 
CTCAGAAGCA GGAGCCGATA 
GAGTCTTCGT CCTCGGCTAT 
(IIIB) GAG/ PRO GENE > 
TGTATCCTTT AACTTCCCTC 
ACATAGGAAA TTGAAGGGAG 
(IIIB) GAG/ PRO GENE > 
TTGGCAACGA CCCCTCGTCA 
AACCGTTGCT ... GGGGAGCAGT 
(IIIB) GAG/ PRO GENE > 
AGGGGGGCAA CTAAAGGAAG 
TCCCCCCGTT GATTTCCTTC 
(IIIB) GAG/ PRO GENE > 
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CTCTATTAGA 
GAGATAATCT 

HIV1 

TATTAGAAGA 
ATAATCTTCT 

HIV1 

GGAAACCAAA 
CCTTTGGTTT 

HIW 

GTTTTATCAA 
CAAAATAGTT 

HIW 

TACTCATAGA 
ATGAGTATCT 

w HIW 

TAGGTACAG 
ATCCATGTCA 

HIW 

TCAACATAAT 
AGTGTATTA 

HIV1 

AGATTGGTTG 
TCTAACCAAC 
HIV1 (IIIB) 

GGGGATCCCG 
CCCCTAGGGC 

C3 

AAATAAAAAG 
TTTATTTTTC 

C3 
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TACAGGAGCA GATGATACAG 
ATGTCCTCGT CTACTATGTC 
(IIIB) GAG/ PRO GENE > 
AATGAGTTTG CCAGGAAGAT 
TTACTCAAAC GGTCCTTCTA 
(IIIB) GAG/ PRO GENE > 
AATGATAGGG GGAATTGGAG 
TTACTATCCC CCTTAACCTC 
(IIIB) GAG/ PRO GENE > 
AGTAAGACAG TAGATCAGA 
TCATTCTGTC ATACTAGTCT 
(IIIB) GAG/ PRO GENE > 
AATCGTGGA CATAAAGCTA 
TTAGACACCT GTATTTCGAT 
(IIIB) GAG/ PRO GENE > 
ATTAGAGGA CCTACACCTG 
TAATCATCCT. GGATGTGGAC 
(IIIB) GAG/ PRO GENE > 
TGGAAGAAAT. CTGTTGACTC 
ACCTTCTTTA GACAACTGAG 
(IIIB) GAG/ BRO GENE > 
CACTTTAAAT TTTTAACCCG 
GTGAAATTTA AAAATTGGGC 
GAG/PRO GENE, Y 

ATTTTTATGA CTAGTTAATC 
TAAAAATACT GATCAATTAG 
FLANKING - ARM D 

CATACAAGCT ATTGCTTC 
GTATGTTCGA TAACGAAG 
FIANKING ARM X 
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AF/G/54 
F.G. 5A-2 

AGATATTTGT TAGCTTCTGC CGGAGATACC 30 
TCTATAAACA ATCGAAGACG GCCTCTATGG 

C3 FLANKING ARM > 

GTGAAAATCT ATTTTCTGGA AGGAAAGGGA 60 
CACTTTTAGA TAAAAGACCT TCCTTTCCCT 

C3 FANKING ARM D 

GGTCTTATCT ATTCTGTCAG CAGAGTAGGT 9 O 
CCAGAATAGA TAAGACAGTC GTCTCATCCA 

- - - - C3 - FEANKING ARM > 

TCCTCTAATG ACGAAGACAA TAGTGAATAC, 2O 
AGGAGATTAC TGCTTCTGTT ATCACTTATG 

C3 FLANKING ARM > 

TTGCATGAAG GTCACTGTGT AGAGTTCAAA SO 
AACGTACTTC CAGTGACACA TCTCAAGTTT 

C3 FLANKING ARM > 

ACTGATCATC AGTGTTTGAT AACTCTAGCG 18O 
TGACTAGTAG TCACAAACTA TTGAGATCGC 

C3 ELANKING ARM > 

TGTACGAGTC CTTCTAACAC TGTGGTTTAT 210 
ACATGCTCAG GAAGATTGTG ACACCAAATA 

C3 FLANKING ARM > 

TGGCTGGAAT AAAAGGATAA AGACACCTAT 240 
ACCGACCTTA TTTTCCTATT TCTGTGGATA 

C3 FIANKING ARM > 

ACTGATTCAT TTTCATCTGT CAACGTTTCT 270 
TGACTAAGTA AAAGTAGACA GTTGCAAAGA 

C3 . . FLANKING . ARM. . D 

CTAAGAGATT CATAGGTATT ATTATTACAT 300 
GATTCTCTAA GTATCCATAA TAATAATGTA 

C3 FANKING ARM D 

CGATCTAGAA GTCTAATAAC TGCTAAGTAT 330 
GCTAGATCTT CAGATTATTG ACGATTCATA 

C3 FLANKING ARM D 
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ATTATTGGAT 
TAATAACCTA 

C3 

CCAAAACCTA 
GGTTTTGGAT 

C3 

CTTATGAAAC 
GAATACTTTG 

C3 

CTATTACTAC 
GATAATGATG 

C3 

ATTATGTGAT 
TAATACACTA 

C3 

AAGACTAAAG 
TTCTGATTTC 

C3 

AATATCTTAT 
TTATAGAATA 

C3 

TTAGTTCTGT 
AATCAAGACA 

C3 

ACGAGTATAA 
TGCTCATATT 

. C3 

CCTAAAATAA 
GGATTTTATT 

C3. 

TTGTAAATCA 
AACATTTAGT 

TTAACGCGCT ATAAACGCAT 
AATTGCGCGA TATTTGCGTA 
FLANKING ARM X 

CAAATATAGG AGAAGCTTCT 
GTTTATATCC TCTTCGAA 
FLANKING ARM . X 

TTCTTAAAGC TTTACTCTTA 
AAGAATTTCG AAATGAGAAT 
FLANKING ARM > 

TCAAAAGAGA TATTACATTA 
AGTTTTCTCT ATAATGTAAT 
FLANKING ARM . > 

GAGGCATCCA ACATATAAAG 
CTCCGTAGGT TGTATATTTC 
FLANKING ARM X 

CTGTAGAAGC TGTTATGAAG 
GACATCTTCG ACAATACTTC 
FLANKING ARM > 

CAGATATATT AGATGCATTG 
GTCTATATAA TCTACGTAAC 
FLANKING ARM > 

AGATCAGTAA CGTATAGCAT 
TCTAGTCATT GCATATCGTA 
FLANKING ARM > 

TTATCGTAGG TAGTAGGTAT 
AATAGCATCC ATCATCCATA 
ELANKING ARM > 

ATCTGATACA GATAATAACT. 
TAGACTATGT CTATTATTGA 
FLANKING ARM > 
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ATTCAGCAAT 
TAAGTCGTTA 

C3 

GATTAATACA 
CTAATTATGT 

C3 

TTACGATAGT 
AATGCTATCA 

C3 

GAATCCCTAG 
CTTAGGGATC 

C3 

TGAAAAATAT 
ACTTTTTATA 

C3 

TGTTAACATA 
ACAATTGTAT 

C3 

GGGTAATTTT 
CCCATTAAAA 

C3 

TTACAGTTAT 
AATGTCAATA 

C3 

TGTTAGAAGT 
ACAATCTTCA 

C3 

TACAAAGTGC 
ATGTTTCACG 

C3 

AATTACTTAG 
TTAATGAATC 

C3 
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TTCTCTATTA TCATGATAAT 
AAGAGATAAT AGTACTATTA 
FIANKING ARM D 

CAGCGTGTCG TTATTTTTTG 
GTCGCACAGC AATAAAAAAC 
FLANKING ARM > 

ATTTCTAAAG TAAAGAGCAG 
TAAAGATTTC ATTTCTCGTC 
FLANKING ARM D 

TATAATAGAA ATAATCCATA 
ATATTATCTT TATTAGGTAT 
FLANKING ARM D 

AGTAATGTAC ATATTTCTAA 
TCATTACATG TATAAAGATT 
FLANKING ARM D 

TTTATAGGTA AATCCAGGAA 
AAATATCCAT TTAGGTCCTT 
FLANKING ARM > 

TACATATCTA TATACGCTTA 
ATGTATAGAT ATATGCGAAT 
FLANKING ARM D 

TAAAAATATA CTTGCAAACA 
ATTTTTATAT GAACGTTTGT . 
FLANKING ARM D 

AAAAAAGAAA GAACTAATTT 
TTTTTTCTTT CTTGATTAAA. 
FLANKING ARM >. 

TTTACCAAAA TGCCAATGGA 
AAATGGTTTT ACGGTTACCT 
FANKING ARM D 

TATGTATATA ATGTATAAAG 
ATACATATAT TACATATTTC 
FANKING ARM --> 
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GTATGAATAT 
CATACTTATA 

C3 

TTCCCAAGTT 
AAGGGTTCAA 

C3 

TATTTCTAGA 
ATAAAGATCT 

C3 

GCTTGACGTT 
CGAACTGCAA 

C3 

AAACTAGAAG 
TTTGATCTTC 

C3 

TACGAGAGTA 
ATGCTCTCAT 

C3 

TGTTGCTAAC 
ACAACGATTG 

C3 

TCATCTTTGA 
AGTAGAAACT 

C3 

ACTATATTAC - 
TGATATAATG 

. C3 

ATATACTATA 
TATATGATAT 

C3 

GTATAATTAT 
CATATTAATA 

C3 FLANKING 
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CACAAACAGC AAATCGGCTA 
GTGTTTGTCG TTTAGCCGAT 
FLANKING ARM > 

GAGAAACGGT ATAATAGATA 
CTCTTTGCCA TATTATCTAT 
FLANKING ARM > 

TACCATTAAT AACCTTATAA 
ATGGTAATTA TTGGAATATT 
FLANKING ARM > 

TCCTATAATG CCTACTAAGA 
AGGATATTAC GGATGATTCT 
FLANKING ARM D 

ATACATACAT ACTAACGCCA 
TATGTATGTA TGATTGCGGT 
FLANKING ARM > 

ACTACT CATC GTATAACTAC 
TGATGAGTAG CATATTGATG 
FLANKING ARM > 

AGTGACACTG ATGTTATAAC 
TCACTGTGAC TACAATATTG 
FIANKING ARM > 

TGTGGTATAA ATGTATAATA 
ACACCATATT. TACATATTAT 
FLANKING ARM > 

ACTGGTATTT TATTTCAGTT 
TGACCATAAA ATAAAGTCAA 
FLANKING ARM D 

TAGTATTAAA AATTATATTT. 
ATCATAATTT. TTAATATAAA . 
FLANKING ARM > 

ATTATTATAT, TCAGTGTAGA 
TAATAATATA AGTCACATCT 

ARM D 
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AAGTAAAATA 
TTCATTTTAT 

C3 

TTTATAACTT 
AAATATTGAA 

C3 

TCAGTTATAT 
AGTCAATATA 

C3 

CTACTAGATT 
GATGATCTAA 

C3 

AAATTAGTAA 
TTTAATCATT 
C3 FLANK ING ARM D 

Aug. 7, 2008 Sheet 38 of 128 

CTATAAATAT GTATCTCTTA 
GATATTTATA CATAGAGAAT 
FIANKING ARM X 

ATTAGTAAAG TATGTACTAT, 
TAATCATTTC ATACATGATA 
FLANKING ARM D 

TGTTTTATAA AAGCTAAATG 
ACAAAATATT TTCGATTTAC 
FLANKING ARM > 

GATATAAATG AATATGTAAT 
CTATATTTAC TTATACATTA 
FLANKING ARM > 

TGTAGTATAC . 
ACATCATATG 
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1330 

l360 

1390 

142O 

1440 
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TAATATTAAC 
ATTATAATTG 

C3 FLAN 

ATAAAAACCC 
TATTTTTGGG 

GTACGATACA 
CATGCTATGT 
X 

H6 

AATGAAATAA 
TTACTTTATT 

H6 

TCAATTTAAC 
AGTTAAATTG 

H6 

TATTTATTTT 
ATAAATAAAA 

H6 

AAGAAGCTCT 
TTCTTCGAGA 

GTTTCGTTTT . 
CAAAGCAAAA 

TAATTAACCC 
ATTAATTGGG 

AGTTAATCAA 
TCAATTAGTT 

C3 

A/G/5C 

TCACATTTGA CTAATTAGCT 
AGTGTAAACT GATTAATCGA 
KING ARM > 

CLONING 

GGGCTGCAGG AATTCCTCGA 
CCCGACGTCC TTAAGGAGCT 
CLONING SITES > 

AACTTAACGG ATATCGCGAT 
TTGAATTGCC TATAGCGCTA 

PROMOTER > 
TTTATGATTA TTTCTCGCTT 
AAATACTAAT AAAGAGCGAA 
PROMOTER X 

ACAACCCTCA AGAACCTTTG 
TGTTGGGAGT TCTTGGAAAC 
PROMOTER > 

CACTTTTTAA GTATAGAATA 
GTGAAAAATT CATATCTTAT 
PROMOTER > 

AATTAATTAA GCTACAAATA 
TTAATTAATT CGATGTTTAT 

CACCTTGTCT AATAACTAAT 
GTGGAACAGA TTATTGATTA 

GGATCCCGAT TTTTATGACT 
CCTAGGGCTA AAAATACTGA 

ATAAAAAGCA TACAAGCTAT 
TATTTTTCGT ATGTTCGATA 
ELANKING ARM D 

Aug. 7, 2008 Sheet 39 of 128 US 2008/0188640 A1 

FIG. I5C 
F.C. SC-2 
F. G.5C-3 

1470 

1500 

1530 

1560 

1590 

1620 

1650 

1680 

1710 

1740 

  



Patent Application Publication 

TGCTTCGCTA 
ACGAAGCGAT 

C3 

TTTTGTGTAA 
AAAACACATT 

C3 

ATGAAAAAAA 
TACTTTTTTT 

C3 

TAATGGGATT 
ATTACCCTAA 

C3 

ATTATAGTAA 
TAATATCATT 

C3 

ACGACGTTAG 
TGCTGCAATC 

C3 

ATTATAATAA 
TAATATTATT 

C3 

CAGGATGTGA 
GTCCTACACT 

C3 

TTGGAATAGC 
AACCTTATCG 

. C3 

GATTTGAAAA 
CTAAACTTTT 

C3 

ATCAAGATTT 
TAGTTCTAAA 

C3 
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TCGTTACAAA ATGGCAGGAA 
AGCAATGTTT TACCGTCCTT 
FLANKING ARM > 

ACTAAGCCAC ATACTTGCCA 
TGATTCGGTG TATGAACGGT 
FLANKING ARM > 

TAGTAGAAAG GATACTATTT 
ATCATCTTTC CTATGATAAA 
FLANKING ARM > 

AGATGTTAAG GTTCCTTGGG 
TCTACAATTC CAAGGAACCC 
FIANKING ARM > 

CTGGGCATCT GTTAACTTTT 
GACCCGTAGA CAATTGAAAA 
FLANKING ARM > 

GTTAGATACT GATGTTACAG 
CAATCTATGA CTACAATGTC 
FLANKING ARM > 

TGTTACAATA AAATACATGA 
ACAATGTTAT TTTATGTACT 
FLANKING ARM X 

TATTTTTCCT CATATAACTC 
ATAAAAAGGA GTATATTGAG 
FIANKING ARM > 

AAATATGGAT CAATGTGATA 
TTTATACCTA GTTACACTAT 
FLANKING . ARM > 

TTTCAAAAAG CAAATAACTG 
AAAGTTTTTC GTTTATTGAC. 
FLANKING ARM D 

ACAGACTATT TCTATAGTCT 
TGTCTGATAA AGATATCAGA 
FLANKING ARM D 

US 2008/0188640 A1 

1770 

800 

1830 

1860 

1890 

1920 

1950 

198O 

200 

204 O 

2070 



Patent Application Publication 

GTAAAGAAGA 
CATTTCTTCT 
- - - C3 

ACGCCTCTAA 
TGCGGAGATT 

C3 

GCGCTGTAGT 
CGCGACATCA 

C3 

ATGAACTTAG 
TACTTGAATC 

C3 

TGAATGCGGT 
ACTTACGCCA 

C3 

TTGGTGATAT 
AACCACTATA 

C3 FLANK 
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GATGTGTTTT CCTCAGAGTA 
CTACACAAAA GGAGTCTCAT 
FLANKING ARM . > 

ACAGTTGGGA GCGAAAGGAT 
TGTCAACCCT CGCTTTCCTA. 
FANKING ARM > 

TATGAAACTG GAGGTATCTG 
ATACTTTGAC CTCCATAGAC 
FLANKING ARM D 

AGCCCTAAGA AATGTTCTGC 
TCGGGATTCT TTACAAGACG 
FLANKING ARM > 

ACCCTGTTCG AAGGACGTGT 
TGGGACAAGC TTCCTGCACA 
FILANKING ARM > 

CACAGTAGAT 
GTGTCATCTA 
ING ARM > 
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AATCCGTGGA 
TTAGGCACCT 

C3 

TATGTTAAGG 
ATACAATTCC 

C3 

AAACGCCTAA 
TTTGCGGATT 

C3 

AGGGGGCAAG 
TCCCCCGTTC 

C3 

TATTAATAAG 
ATAATTATTC 

C3 

TTTATTAAAT 
AAATAATTTA 

C3 

TAAATAACAT 
ATTTATTGTA 

C3 

TAAAATAGAG 
ATTTTATCTC 

AATACTTCAT 
TTAGAAGTA 

C3 

AGACTTATAA 
TCTGAATATF 

C3 

AGGTATAGAG 
TCCATATCTC 

C3 

A/G /5A) 

A/G /5/D-/ 
ATCCTCACAT 
TAGGAGTGTA 
FANKING 

AGGACGATGT 
TCCTGCTACA 
FANKING 

TGGAGTGCAT 
ACCTCACGTA 
FANKING 

AAATACAAGT 
TTTATGTTCA 
FLANKING 

TATCTAAGTA 
ATAGATTCAT 
FLANKING 

AGTATAATA 
TCATATTAAT 
FANKING 

GATAACGGTT 
CTATTGCCAA 
FLANKING 

ATAATATCAT 
TATTATAGTA 
FLANKING 

TACCAGAAAT 
ATGGTCTTTA 
FANKING 

ATGAACTGCA 
TACTTGACGT 
FANKING 

ATATAAATTT 
TATATTTAAA 
FLANKING 

AACAGTAGGA 
TTGTCATCCT 
ARM > 
CGAAAACAAG 
GCTTTTGTTC 
ARM d 

GTCCAAGTTT 
CAGGTTCAAA 
ARM co 

TCTAGGATGG 
AGATCCTACC 
ARM do 

TTTGGTATAA 
AAACCATATT 
ARM 

. TAACAAATAA 
ATTGTTTATT 
ARM > 

TTTATTAGAA 
AAATAATCTT 
ARM co 

AATGATATAT 
TTACTATATA 
ARM > 

GAGTAATGGA 
CTCATTACCT 
ARM. > 

TAAAGCTATA 
ATTTCGATAT 
ARM d 

AGTAAGGTAT 
TCATTCCATA 
ARM Co 
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ATACTTAAAA 
TATGAATTTT 

C3 

AATATACTAT 
TTATATGATA 

C3 

GTAAGTATTT 
CATTCATAAA 

C3 

TTATTACTAG 
AATAATGATC 

C3 

AAATGTAAAA 
TTTACATTTT 

C3 

GCTAGTTTAG 
CGATCAAATC 

C3 

CTACTAATAG 
GATGATTATC 

C3 

CAGATACATT 
GTCTATGTAA 

C3 

: ATTTCTGTAT . 
TAAAGACATA 

C3 

ACTAGATATT 
TGATCTATAA 

C3 

TGTAATAGAT 
ACATTATCTA 

C3 
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A/G (5AD-2 

AATGCAAATA 
TTACGTTTAT 
FANKING 

CAACGTCTTT 
GTTGCAGAAA 
FLANKING 

CTGATATAGA 
GACTATATCT 
FLANKING 

AACACGGTGC 
TTGTGCCACG 
FIANKING 

ATCCTCCTCT 
TAGGAGGAGA 
FLANKING 

ATAATACAGA 
TATTATGTCT 
FLANKING 

ATTCTGGCGC 
TAAGACCGCG 
FLANKING 

CTGGAAATAG 
GACCTTTATC 
FLANKING 

ATAGAAACAA 
TATCTTTGTT 
FLANKING 

TATTAAAAAA 
ATAATTTTTT 
FLANKING 

TCTTTCTAAA 
AGAAAGATTT 
FLANKING 

AATTGCTAAA 

CAATAACGTA 
GTTATTGCAT 
ARM-> 

26 OO 

GTATTTAGCC 
CATAAATCGG 
ARM > 

263 O 

AATGGTAAAA 
TTACCATTTT 
ARM > 

2660 

CGATATTTTA 
GCTATAAAAT 
ARM D 

269 O 

TCATAAAGCT 2720 
AGTATTTCGA 
ARM o 

27 SO 
TTAACGATTT 
ARM-> 
TGACATAGAA 
ACTGTATCTT 
ARM > 

2780 

TCCGTTATAT 
AGGCAATATA 
ARM s 

27 O 

TAAGTCATTA 
ATTCAGTAAT 

284 O 

ARM - So 

AGGTGTTAAT 
TCCACAATTA 
ARM D 

2870 

TTATTACGAT 
AATAATGCTA 
ARM o 

289 O 
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GTACTGTATG 
CATGACATAC 

C3 

TATAAAATAT 
ATATTTTATA 

C3 

CTTAATATAC 
GAATTATATG 

C3 

CCGTTACATT 
GGCAATGTAA 

C3 

ATAGATTTAA 
TATCTAAATT 

C3 FLANK 
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A/G/5/D-3 

ATAAGATATC 
TATTCTATAG 
FLANKING 
TTATAGATTT 
AATATCTAAA 
FLANKING 

AAACTAGAAA 
TTTGATCTTT 
FLANKING 

ACGCTATAAA 
TGCGATATTT 
FLANKING 

TTAGGATATT 
AATCCTATAA 
ING ARM > 

TGATGATATG 
ACTACTATAC 
ARM O 

TAATATTGAT 
ATTATAACTA 
ARM de 

TTTTGAAACT 
AAAACTTTGA 
ARM 

GTATAAGAAT 
CATATTCTTA 
ARM 

> 

o 
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GTTAGATAAT 
CAATCTATTA 

C3 

TTTATTTTTG 
AAATAAAAAC 

C3 

GGCACTTAAA 
CCGTGAATTT 

C3 

AATAGCGTTA 
TTATCGCAAT 

C3 

TATAAACGAA 
ATATTTGCTT 

C3 

CCCATTACAT 
GGGTAATGTA 

C3 

AAAAGATGTA 
TTTTCTACAT 

C3 

AGGAGCTGAT 
TCCTCGACTA 

C3 

TATGGGCAGT 
ATACCCGTCA 

C3 

ACGTAACGAT 
TGCATTGCTA 

C3 

TTTAGAAAGA 
AAATCTTTCT 

C3 

AGTATTAAAA TAGATAAAAG 
TCATAATTTT ATCTATTTTC 
FLANKING ARM co 

CATAAACAGT ATCTCATAAA 
GTATTTGTCA TAGAGTATTT 
FANKING ARM > 

AATAATTGTA GTTACGATAT 
TTATTAACAT CAATGCTATA 
FLANKING ARM o 

CTTATAAATC ACGGAGTGCC 
GAATATTTAG TGCCTCACGG 
FLANKING ARM D 

CAAGATGATT TAGGTAAAAC 
GTTCTACTAA ATCCATTTTG 
FLANKING ARM C 

CATTCGGTAA TTAATAGAAG 
GTAAGCCATT AATTATCTTC 
FANKING ARM > 

ACAGCACTTC TGTTAAATCT 
TGTCGTGAAG ACAATTAGA 
FLANKING ARM > 

ATAAACGTAA TAGATGACTG 
TATTTGCATT ATCTACTGAC 
FLANKING ARM > 

cCCTTACATT. ACGCTGTTTC 
GGGAATGTAA TGCGACAAAG 
FLANKING ARM . . . . . . . 
ATCGAAACAA CAAAGACACT 
TAGCTTTGTT GTTTCTGTGA 
FLANKING ARM-> 

GGATCTAATG TTAATGTGGT 
CCTAGATTAC AATTACACCA 

ARM FANKING 
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TAATAATCAT 
ATTATTAGTA 

C3 

AGCTGTTGCA 
TCGACAACGT 

C3 

AAACTTATTA 
TTTGAATAAT 

C3 

AAAGTTGGTA 
TTTCAACCAT 

C3 

TCACATAGCT 
AGTGTATCGA 

C3 

TATACTGAAT 
ATAGACTTA 

C3 

CTATGTAAAC 
GATACATTTG 

C3 

CACTCCTCTA 
GTGAGGAGAT 

C3 

GAAAACAGAA 
CTTTTGTCTT 

C3 

CCAcGGTGCT 
GGTGCCACGA 

- C3 

GTTATCTGGA 
CAATAGACCT 

C3 
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A/G/5E-2 

ATAGATACCG 
TATCTATGGC 
FANKING 

TCTAAAAACA 
AGATTTTTGT 
FLANKING 

CTGAAGTACG 
GACTTCATGC 
FLANKING 

GGATTAGATA 
CCTAATCTAT 
FLANKING 

ATAGAAATGA 
TATCTTTACT 
FLANKING 

GCGATCTTAT 
CGCTAGAATA 
FANKING 

GTCTATAATC 
CAGATATTAG 
FLANKING 

TACATGGCAG 
ATGTACCGTC 
FANKING 

TTTGTTAAAC 
AAACAATTTG 
FLANKING 

TACGTAAATG 
ATGCATTAC 
FLANKING 

AATACTCCTT 
TTAGAGGAA 
FLANKING 

TTCTAAATAT 
AAGATTTATA 
ARM C 

AAACTATAGT 
TTTGATATCA 
ARM s 

GTACTGATAC 
CATGACTATG 
ARM > 

AACATGTTAT 
TTGTACAATA 
ARM co 

AAGATATTAA 
TTCTATAATT 
ARM-> 
TATATGGTTG 
ATATACCAAC 
ARM 

ATAAAGGTTT 
TATTTCCAAA 
ARM o 

TTAGTTCTAT 
AATCAAGATA 
ARM. s 

TCTTACTTGA 
AGAATGAACT 
ARM-> 
CTAAAGCTAA 
GATTTCGATT 
ARM D 

TACATAAAGC 
ATGTATTTCG 
ARM o 
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TATGITATCT 
ATACAATAGA 

C3 

ATTACTTTTA 
TAATGAAAAT 

C3 

TTCTCTAAAT 
AAGAGATTTA 

C3 

AACTTGTGTT 
TTGAACACAA 

C3 

AGCTATTATG 
TCGATAATAC 

C3 FLANK 

A/G A5A-3 

AATAGTTTTA 
TTATCAAAAT 
FLANKING 

TCTTATAACG 
AGAATATTGC 
FIANKING 

AATCACGGTA 
TTAGTGCCAT 
FIANKING 

AGCTTTTTAG 
TCGAAAAATC 
FLANKING 

ATAATATCTA 
TATTATAGAT 
ING ARM o 

ATAATATAAA 
TATTATATTT 
ARM D 

CCGACTATAA 
GGCTGATATT 
ARM > 

ATACGCCTCT 
TAGCGGAGA 
ARM . > 

ATGACAAGAT 
TACTGTTCTA 
ARM --> 
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AAATGATGTT 
TTTACTACAA 

C3 

AAATAGCTAA 
TTTATCGATT 

C3 

ACATGGAACA 
TGTACCTTGT 

C3 

TACTATCTAT 
ATGATAGATA 

C3 

AACTAGATGT 
TTGATCTACA 

C3 

ATTCTATATA 
TAAGATATAT 

C3 

ACAATAACAT 
TGTTATTGTA 

C3 

TAACTAATCC 
ATTGATTAGG 

C3 

CATGTATACG 
GTACATATGC 

C3 

GGAAAAATAA 
CCTTTTTATT 

C3 

ATCAGCTAAT 
TAGTCGATTA 

C3 
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A/G 5F (FIG SF-1) 
A/G 15A/ 

AGAAATATCT 
TCTTTATAGA 
FLANKING 

TTCAGAAGGT 
AAGTCTTCCA 
FLANKING 

TATAAACAGT 
ATATTTGTCA 
FLANKING 

AAAAGAATCA 
TTTTCTTAGT 
FIANKING 

TATAACACAT 
ATATTGTGTA 
FLANKING 

TTCTTTTAAT 
AAGAAAATTA 
FLANKING 

AGATCTTATG 
TCTAGAATAC 
FLANKING 

TAGAGTTAAT 
ATCTCAATTA 
FLANKING 

TATATATAGG 
ATATATATCC 
FLANKING 
ATCATTAGCT 
TAGTAATCGA 
FLANKING 
AGTTAAAGCT 
TCAATTTCGA 
FLANKING 

ARM 

AAAAATCCTG 
TTTTTAGGAC 
ARM > 

TTTATAGTAA 
AAATATCATT 
ARM o 

AATAAAAGAC 
TTATTTTCTG 
ARM co 

TGCGAAAAAG 
ACGCTTTTTC 
ARM Co 

AAAAGTTAA 
TATTTCAATT 
ARM > 

ATCTTTCTTG 
TAGAAAGAAC 
ARM > 

GTAAAGTTCG 
CATCAAGC 
ARM D 

AAGATACCTG 
TTCTATGGAC 
ARM D 

GAATTAATAC 
CTTAATTATG 

TTTCATAGAC 
AAAGTACG 
ARM-> 
GTAAAAGAGA 
CATTTTCTCT 
ARM D 

C 

F.C. 5-2 

3870 

3900 

3930 

396 O 

399 O 

402O 

4 OSO 

4 O 80 
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GTAAGAATCT 
CATTCTTAGA 

C3 

CTATAGATAT 
GATATCTATA 

C3 

TATTAAGTAA 
ATAATTCATT 

C3 

TCACCAGCTG 
AGTGGTCGAC 

C3 

g 

A/G /5A2 

AGGAATAATA 
TCCTTATTAT 
FANKING 

CAAACATATA 
GTTTGTATAT 
FLANKING 

TAATGATTTA 
ATTACTAAAT 
FIANKING 

TTGTAACCCA 
AACATTGGGT 
FLANKING 

GGTAGGTTAC 
CCATCCAATG 
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ARM o 

ATAATGGAAC 
TATTACCTTG 
ARM > 

CATTCTGTTA 
GTAAGACAAT 
ARM 

GTAGTATAAA 
CATCATATTT 
ARM 

co 

co 
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AGTACAATAA 
TCATGTTATT 

C6 LEFT 

TTACTTACGA 
AATGAATGCT 

C6 LEFT 

AAAAACCCGG 
TTTTTGGGCC 

TAGATTAACA 
ATCTAATTGT 

CC 
C 

new 

GTAATTCTCT 
CATTAAGAGA 
<L E R 

K 

ACTAGAATC 
TAGATCTTAG 
K.R S D 

< 

AACCTAAATA 
TTGGATTAT 
C I3L 

GATATATATT 
CTATATATAA 
<. 3. 

AATAAAAATG 
TTATTTTTAC 
K 3. 

GATGTCTAAT 
CTACAGATTA 
K 
museum 

A76, 764 
AAAGTATTAA 
TTTCATAATT 
ARM 

AAAAATGACT 
TTTTTACGA 
ARM 

GCTGCAGCC 
CGACGTCGAG 

ATTAAAA 
TAAAAATTTT 

N. K. F 
NEF CTL2 
AGCTACGTGA 
TCGATGCACT 
A W H 
NEF. CTL2 
AAATCTCCAC 
TTTAGAGGTG 

F. R. W 
NEF CTL2 

ATTGTACTTT 
TAACATGAAA 
PROMOTER 
TTCACTTTAT 
AAGTGAAAA 
PROMOTER 
TTTTTGTTTA 
AAAAACAAA 
PROMOTER 
TAATTAAGCT 
ATAATCGA 

A/G./6 

ATAAAAATAC 
TATTTTTATG 

X 

AATTAGCTAT 
TTAATCGATA 
> 

GAGGATCCTC 
CTCCTAGGAG 

TATTCAGGAT 
ATAAGTCCTA 
Y E H. 

TGAAATGCTA 
ACTTTACGAT 
H. F. A. L. 

TCCATGATTA 
AGGTACTAAT 
E M 

C 

GTAATATAAT. 
CATTATATTA 

CTCATTTGAG 
GAGTAAACTC. 

ACCACTGCAT 
TGGTGACGTA 

ACAAATAGTT 
TGTTTACAA 
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TCGTTTCAC 
AGCAAAAGTG 

TTAAGCTTCT 
AATTCGAAGA 

H6 

GAAAATAAAT 
CTTTTATTTA 

H6 

TGTTAAATTG 
ACAATTTAAC 

H6 

ATTATTTCAT 
TAATAAAGTA 

H6 

TTGTATCGTA 
AACATAGCAT 

ACCT CAAGTA 
TGGAGTTCAT 

P Q V 

CAAAGCAGCT 
GTTTCGTCGA 

K. A. A 

AAAAGAAAAA 
TTTTCTTTTT 

K. E. K. . 

TCATTCTCAA 
AGTAAGAGTT 
H S Q 

CTTGTCTAAT AACTAATTAA 
GAACAGATTA TTGATTAATT 

TTATTCTATA CTTAAAAAGT 
AATAAGATAT GAATTTTTCA 
PROMOTER > 

ACAAAGGTTC TTGAGGGTTG 
TGTTTCCAAG AACTCCCAAC 
PROMOTER X 

AAAGCGAGAA ATAATCATAA 
TTTCGCTCTT TATTAGTATT 
PROMOTER X 

TATCGCGATA TCCGTTAAGT 
ATAGCGCTAT AGGCAATCA 
PROMOTER D 

ATGGTAGGTT TTCCAGTAAC 
TACCATCCAA AAGGTCATTG 
M. W. G F P W TY 

> 

NEF CTLl X 

CCTTTAAGAC CAATGACTTA 
GGAAATTCTG GTTACTGAAT 

P L. R. P M T Y 
NEF CTLl X 

GTAGATCTTT - CTCACTTTTT 
CATCTAGAAA . GAGTGAAAAA 
W D S H E L. 
NEF CTLl X 

GGAGGTTTAG AAGGGCTAAT 
CCTCCAAATC TTCCCGATTA 
G. G. L. E G L I 
NEF CTLl > 

CGAAGACAAG ATATTCTTGA 
GCTTCTGTTC TATAAGAACT 
R. R. Q D I L. D> 
NEF CTLl X 
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TTTGTGGATT 
AAACACCTAA 

L W I 

TCCTGATTGG 
AGGACTAACC 

P D W 

AGGAGTCAGA 
TCCTCAGTCT 
G W R 

GTGCTACAAG 
CACGATGTTC 

C Y K 
NEF CTLl 

GAGGAATTCT 
CTCCTTAAGA 

AATGAGTATA 
TTACTCATAT 

ATAAATCATA 
-TATTTAGTAT 

C6 

A/G./6C 

TATCATACAC 
ATAGTATGTG 
Y H. T. 

NEF CTL1 
CAGAATTACA 
GTCTTAATGT 
Q N Y 
NEF CTL1 
TACCCATTAA 
ATGGGTAATT 
Y P L. 
NEF CTL1 
CTAGTACCAT 
GATCATGGTA 
L v P> 

X 

TTTTATTGAT 
AAAATAACTA 

TATAATTGAA 
ATATTAACTT 
C6 RIGHT 

TAATAATGAA 
ATTATTACTT 
RIGHT ARM 
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AAGGATATTT. 
TTCCTATAAA 
Q G Y F 

D 

CACCAGGACC 
GTGGTCCTGG 
T P G P 

> 

CCTTTGGTTG 
GGAAACCAAC 
T F G W 

D 

AATTTTTCTC 
TTAAAAAGAG 

.TAACTAGTCA 
ATTGATCAGT 

AAAGTAAAAT 
TTTCATTTTA 
ARM 

A 
- T 

> 
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f/G /74 FIGIA 
P . F.G. 7 A-2 

GAGCTCGCGG CCGCCTATCA AAAGTCTTAA 30 
CTCGAGCGCC GGCGGATAGT TTTCAGAATT 

C6 FLANKING ARM > 

TGAGTTAGGT GTAGATAGTA TAGATATTAC 60 
ACT CAATCCA CATCTATCAT ATCTATAATG 

C6 FLANKING ARM D 

TACAAAGGTA TTCATATTTC CTATCAATTC 90 
ATGTTTCCAT AAGTATAAAG GATAGTTAAG 

c6. FLANKING ARM > 
TAAAGTAGAT GATATTAATA ACT CAAAGAT 120 
ATTTCATCTA CTATAATTAT TGAGTTTCCTA 

C6 FLANKING ARM > , 

GATGATAGTA GATAATAGAT ACGCTCATAT 50 
CTACTATCAT CTATTATCTA TGCGAGTATA 

C6 FLANKING ARM > 

AATGACTGCA AATTTGGACG GTTCACATTT 18O 
TTACTGACGT TTAAACCTGC CAAGTGTAAA 

C6 FLANKING ARM > 

TAATCATCAC GCGTTCATAA GTTTCAACTG 20 
ATTAGTAGTG CGCAAGTATT CAAAGTTGAC 

C6 FLANKING ARM D 

CATAGATCAA AATCTCACTA AAAAGATAGC 240 
GTATCTAGTT TTAGAGTGAT TTTTCTATCG 

C6 FLANKING ARM > 

CGATGTATTT GAGAGAGATT GGACATCTAA 270 
GCTACATAAA CTCTCTCTAA CCTGTAGATT 

C6 ELANKING ... ARM * > 
CTACGCTAAA GAAATTACAG TTATAAATAA 300 
GATGCGATTT CTTTAATGTC AATATTTATT 

C6 FLANKING ARM > 

TACATAATGG ATTTTGTTAT CATCAGTTAT 330 
ATGTATTACC TAAAACAATA GTAGTCAATA 

C6 FLANKING 
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ATTTAACATA 
TAAATTGTAT 

C6 

ATAAAAATAC 
TATTTTTATG 

C6 

AATTAGCTAT 
TTAATCGATA 

GAGGAATTCT 
CTCCTTAAGA 

AATGAGTATA 
TTACTCATAT 

C6 

ATAAATCATA 
TATTTAGTAT 

C6 

AGTAATAGAC 
TCATTATCTG 

C6 

TCTAATGAAG 
AGATTACTTC 

C6 

AAATTAGATA 
TTTAATCTAT 

C5. 

GCTTCATTCA 
CGAAGTAAGT 

C6 

AGTACAATAA AAAGTATTAA 
TCATGTTATT TTTCATAATT 
flanking art. > 

TTACTTACGA AAAAATGACT 
AATGAATGCT TTTTTACTGA 
flanking 3. > 

- 
AAAAACCCGG GCTGCAGCTC 
TTTTTGGGCC CGACGTCGAG 

Cloning Sites D 

TTTTATTGAT TAACTAGTOA 
AAAATAACTA ATTGATCAGT 
Cloning sites > 

> 

TATAATTGAA AAAGTAAAAT 
ATATTAACTT TTTCATTTTA 
flanking al X 

TAATAATGAA ACGAAATATC 
ATTATTACTT TGCTTTATAG 
flanking 3. D 

AGGAACTGGC AGATTCTTCT 
TCCTTGACCG TCTAAGAAGA 
flanking 3. > - 

TAAGTACTGC TAAATCTCCA 
ATTCATGACG ATTTAGAGGT 
flanking al X 

AAAATGATAC AGCAAATACA 
TTTTACTATG TCGTTTATGT 
flanking s > 

ACGAATTACC TTTTAATTTT 
TGCTTAATGG AAAATTAAAA 
flanking > 
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TTCAGACACA 
AAGTCTGTGT 

C6 

GTCAGATGAT 
CAGTCTACTA 

C6 

AACTTATGGG 
TTGAATACCC 

C6 

TGATATTAAT 
ACTATAATTA 

C6 

TAGACTTATT 
ATCTGAATAA 

C6 

TTCTGGATAT 
AAGACCTATA 

C6 

TATTAAAATA 
ATAATTTTAT 

C6 

TAATTATTTG 
ATTAATAAAC 

C6 

AGTCTACTT 
TCAGATAGAA 

C6 

TAATATTAAT 
ATTATAATTA 

C6 

AGGATTTACA 
TCCTAAATGT 

C6. flanking 
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CCTTATTACA AACTAACTAA 
GGAATAATGT TTGATTGATT 
flanking arm 
GAGAAAGTAA . ATATAAATTT 
CTCTTTCATT TATATTTAAA 
flanking c - 

TATAAATAA TAAAGATTCA 
ATATTATATT ATTTCTAAGT 
flanking 3. > 

AATTTACTTA ACGATGTTAA 
TTAAATGAAT TGCTACAATT 
flanking 3. > 

CCATCAACCC CTTCAAACCT 
GGTAGTTGGG GAAGTTTGGA 
flanking 3. > * 

TATAAAATAC CAGTTAATGA 
ATATTTTATG GTCAATTACT 
flanking al > 

GATTGTTTAA GAGATGTAAA 
CTAACAAATT CTCTACATTT 
flanking 3. D 

GAGGTAAAGG ATATAAAATT 
CTCCATTTCC TATATTTTAA 
flanking 3. >. 

TCACATGGAA ATGAATTACC 
AGTGTACCTT TACTTAATGG 
flanking al D 

AATTATGATA GGAATTTTTT 
TTAATACTAT CCTTAAAAAA 
flanking 3. X 

GCTGTTATAT GTATCAACAA 
CGACAATATA CATAGTTGTT 

al > 
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TACAGGCAGA 
ATGTCCGTCT 

C6 

CTGTAACGGG 
GACATTGCCC 

C6 

TGGCCTATGT 
ACCGGATACA 

C6 

CTCTATAAAC 
GAGATATTTG 

C6 

ATCCTCTAGA 
TAGGAGATCT 

C6 

AACAACAAAA 
TTGTTGTTTT 

C6 

AGAAGTATTT 
TCTTCATAAA 

C6 

TAGTCTATCT 
ATCAGATAGA 

C6 

AGATAATOAT 
TCTATTAGTA 

GGAAAGAAAT 
ccTTTCTTTA 

C6 
TTTTATATTA 
AAAATATAAT 

C6 
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A/G /75-2 
TCTATGGTTA 
AGATACCAAT 
flanking 

AAGCAGCATT 
TTCGTCGTAA 
flanking 

TTAATAGCCA 
AATTATCGGT 
flanking 

ATTTTACCAC 
TAAAATGGTG 
flanking 

TATTTAATAT 
ATAAATTATA 
flanking 

AAATTTAACG 
TTTAAATTGC 
flanking 

TCTACTAATA 
AGATGATTAT 
flanking 
TATCTACAAG 
ATAGATGTTC 
flanking 

TTAGTAGTAG 
AATCATCATC 
flanking 

GTATACAAAA 
CATATGTTTT 
flanking 

AATAGCATAT 
TTATCGTATA 
flanking 

TGGTAAAACA 
ACCATTTTGT 

X 

CTATGGTAAC 
GATACCATTG 
al D 

GATCATTTTA 
CTAGTAAAAT. 
3. X 

AAATAATAGG 
TTTATTATCC 
al > 

TATATCTAAC 
ATATAGATTG 
s > 

ATGTATGGCC 
TACATACCGG 

> 

AAGATAAAGA 
TTCTATTTCT 
3. > 

ATATGAAAGA 
TATACTTTCT 
3. > 

CTACTAATAT 
GATGATTATA 
al D 

ACGTGGAAGC 
TGCACCTTCG 
ar > 

TACTAGAAGA 
ATGATCTTCT 
al X 
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AGGAATAAGC 
TCCTTATTCG 

C6 

TATTTTAACT 
ATAAAATTGA 

C6 

CAATACTAAA 
GTTATGATTT 

C6 

GTTAAAAGCT 
CAATTTTCGA 

C6 

AGAAGAAATA 
TCTTCTTTAT 

C6 

GGAAAGAACT 
CCTTTCTTGA 

C6 

TCAAACTTGT 
AGTTTGAACA 

C6 flanking 

AATATGCCAA TTATGTCTAA 
TTATACGGTT AATACAGATT 
flanking 3. > 

TTAGAACTAA AACGTTCTAC 
AATCTTGATT TTGCAAGATG 
flanking 3. D 

AATAGGATAC GTGATAGGCT 
TTATCCTATG CACTATCCGA 
flanking 3. > 

GCAATAAATA GTAAGGATGT 
CGTTATTTAT CATTCCTACA 
flanking 3. X 

CTTTGTTCTA TACCTTCGGA 
GAAACAAGAT ATGGAAGCCT 
flanking 3. > 

TTAGAACAAC TTAAGTTTAA 
AATCTTGTTG AATTCAAATT 
flanking al 

ATTTATGAAG GTACC 
TAAATACTTC CATGG 

ral P 
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TTTAAAATCT 
AAATTTTAGA 

C6 

GTTAAATGCC 
CAATTTACGG 

C6 

TCATAACAGT 
AGTATTGTCA 

. C6 

ACTGAAACGA 
TGACTTTGCT 

C6 

AGACTTAGTA TAACAAAACA 
TCTGAATCAT ATTGTTTTGT 
flanking 2. > 

AATATCGATT CTATATTTCA 
TTATAGCTAA GATATAAAGT 
flanking al > 

AGTACATTAA TCAGTGATAT 
TCATGTAATT AGTCACTATA 
flanking > 

TCTACAGACT CAACTAGCA 
AGATGTCTGA GTGATACGT 
flanking 3. d 
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TTAGAAATTA 
AATCTTTAAT 

C5 

GCGGCCGTGA 
CGCCGGCACT 

GGGATCGATT 
CCCTAGCTAA 

TAGGTTGTAA 
ATCCAACATT 

kT T. L. 
C 

TGTCTCAGCT 
ACAGAGTCGA 
O R I, E 
C 

TGCCCTATTT 
ACGGGATAAA 
O G. I. E 
C 

AAATCATCCA 
TTTAGTAGGT 
L. D. D. M 
< 

TCTGGATTTT 
AGACCTAAAA 
D P N Q 
C 

ATTTTTGTCA 
TAAAAACAGT 
I K T M. 
C POL 2 

TGCATTTTAG ATCTTTATAA 
ACGTAAAATC TAGAAATATT 
LEFT ARM 
TTAACTAGTC ATAAAAACCC 
AATTGATCAG TATTTTTGGG 

X 

CTAGACTCGA GCTATTCAAT 
GATCTGAGCT CGATAAGTTA 

GTCCCCACCT CAACAGATGT 
CAGGGGTGGA GTTGTCTACA 

G W R L. L H 
POL 2 

CCTCTATTTT TGTTCTATGC 
GGAGATAAAA ACAAGATACG 

E K. T R H 
POL, 2 

CTAAGTCAGA TCCTACATAC 
GATTCAGTCT AGGATGTATG 

L. D. S G W Y 
POL 2 

TGTATTGATA GATAACTATG 
ACATAACTAT CTATTGATAC 

Y Q Y I W I 
. POI 2 

GTTTTCTAAA AGGCTCTAAG 
CAAAAGATTT - TCCGAGATTC 

K. R. E. P E I 
POI 2 

TGCTACTTTG. GAATATTGCC 
ACGATGAAAC CTTATAACGG 

S S Q F A 
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ATGGCCCAAA AGTTAAACAA TGGCCATTGA 570 
TACCGGGTTT TCAATTTGTT ACCGGTAACT 
D G P K V K Q W. P. L. 

POL D 

CAGAAGAAAA AATAAAAGCA TTAGTAGAAA 600 
GTCTTCTTTT TTATTTTCGT AATCATCTTT 
T E E . K T. K. A L. W. E. 

POLl D 

TTTGTACAGA GATGGAAAAG GAAGGGAAAA 630 
AAACATGTCT CTACCTTTTC CTTCCCTTTT 
I C T E M. E. K. E. G. K. 

POLl > 

TTTCAAAAAT TGGGCCTTAA TTGATTAGAA 660 
AAAGTTTTTA ACCCGGAATT. AACTAATCTT 
I S K I G PX 

POLl P 
TTCCTGCAGC CCAGGTCAAA AAAATATAAA 69 O. 
AAGGACGTCG GGTCCAGTTT TTTTATATTT 

42K PROMOTER > 
TGATTCACCA TCTGATAGAA AAAAAATTTA . 720 
ACTAAGTGGT AGACTATCTT TTTTTTAAAT 

42K PROMOTER D 
TTGGGAAGAA TATGATAATA TTTTGGGATT 750 
AACCCTTCTT ATACTATTAT AAAACCCTAA 

42K PROMOTER X 

TCAAAATTGA AAATATATAA TTACAATATA 780 
AGTTTTAACT TTTATATATT AATGTTATAT 

42K PROMOTER > 

AAATGCCACT AACAGAAGAA GCAGAGCTAG 81.0 
TTTACGGTGA TTGTCTTCTT CGTCTCGATc 

M P L. T. E. E. A. E. L. 
D 's 

amo POL 3 X 

AACTGGCAGA AAACAGAGAG ATTCTAAAAG 840 
TTGACCGTCT TTTGTCTCTC TAAGATTTTC 
E. L. A. E. N R. E. I L. KX 

POL 3 > 
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ATGATTAAAC 
TACTAATTTG 
M 

ATATAATGAT 
TATATTACTA 
< I3L 

ATTTGAGAAT 
TAAACTCTTA 
g I3L 

ACTGCATGAT 
TGACGTACTA 
K 

CTTAAAAAGT 
GAATTTTTCA 

H6 

TTGAGGGTTG 
AACTCCCAAC 

H6 

ATAATCATAA 
TATTAGTATT 

H6 

TCCGTTAAGT 
AGGCAATTCA 

H6 

CTGTACCAGT 
GACATGGTCA 
T W P V 
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CTAAATAATT 
GATTTATTAA 

PROMOTER 
ATATATTTTC 
TATATAAAAG 
PROMOTER 
AAAAATGTTT 
TTTTTACAAA 
PROMOTER 
GTAAGCTTCT 
CATTCGAAGA 

s 

GAAAATAAAT 
CTTTTATTTA 
PROMOTER 
TGTTAAATTG 
ACAATTTAAC 
PROMOTER 
ATTATTTCAT 
TAATAAAGTA 
PROMOTER 
TTGTATCGTA 
AACATAGCAT 

PROMOTER 

AAAATAAAG 
TTTTAATTTC 

K K 
POL1 

GTACTTTGTA 
CATGAAACAT 

ACTTTATCTC 
TGAAATAGAG 

TTGTTTAACC 
AACAAATTGG 

TTATTCTATA 
AATAAGATAT 

X 

ACAAAGGTTC 
TGTTTCCAAG 

X 

AAAGCGAGAA 
TTTCGCTCTT 

D 

TATCGCGATA 
ATAGCGCTAT 

D 

ATGATTGAGA 
TACTAACTCT 

M. I. E. 

D 

CCAGGAATGG 
GGTCCTTACC 
P G M 

D 
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AACCAGTACA 
TTGGTCATGT 
E P W H 

CAAAAGACTT 
GTTTTCTGAA 
S K D L. 

AGGGGCAAGG . 
TCCCCGTTCC 
O G O G 

ATCAAGAGCC 
TAGTTCTCGG 
Y O E P 

GATAATTTTT 
CTATTAAAAA 
G> 

> 

ATTAGTCACG 
TAATCAGTGC 

C5 

CAGCTACCTC 
GTCGATGGAG 

C5 RIGHT 

TGGAGTGTAT TATGACCCAT 
ACCTCACATA ATACTGGGTA 
G W Y Y D P 
POL 3 > 

AATAGCAGAA ATACAGAAGC 
TTATCGTCTT TATGTCTTCG 

I. A. E. I Q K 
POL 3 > 

CCAATGGACA TATCAAATTT 
GGTTACCTGT ATAGTTTAAA 
Q W T Y Q I 

-POI-3- D 

ATTTAAAAAT CTGAAAACAG 
TAAATTTTTA GACTTTTGTC 

F. K. N I, K TX 
POL 3 > 

ATGGATCCTT TTTATAGCTA 
TACCTAGGAA AAATATCGAT 

> 

TACCTTTGAG AGTACCACTT 
ATGGAAACTC TCATGGTGAA 
RIGHT ARM X 
CTTTG 
GAAAC. 
ARM > 
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GAATTGCGGC 
CTTAACGCCG 

CS 

ACTFTGGATG 
TGAAACCTAC 

C5 

AAAAATAATC 
TTTTTATTAG 

C5 

ATACTACAAA 
TATGATGTTT 

CS 

ACTAAGCTTA 
TGATTCGAAT 

CS 

ATACACAAAT 
TATGTGTTTA 

C5 

CTAACAAATA 
GATTGTTTAT 

CS 

AAAGGAAATG 
TTTCCTTTAC 

CS 

TCAGGAATGG 
AGTCCTTACC 

CS 

TGTATATCTA 
ACATATAGAT 

CS 

. TACAATTACT 
ATGTTAATGA 

CS 

A/G /9A 
A/G /9A -/ 

CGCTGAATGT 
GCGACTTACA 
FLANKING 

AAGCTATAAA 
TTCGATATTT 
FLANKING 

CATTTAAAGA 
GTAAATTTCT 
FLANKING 

ACCTA AGCGA 
TGGATTCGCT 
FLANKING 

TTCTTAACGA 
AAGAATTGCT 
FLANKING 

AAACATAATT 
TTTGTATTAA 
FLANKING 

ACTAAAACAT 
TGATTTTGTA 
FLANKING 

TAATATCGTA 
ATTATAGCAT 
FLANKING 

GGTTAAATAT 
CCAATTTATA 
FLANKING 
TACTGTTATC 
ATGACAATAG 
FLANKING 

ATTACGAATA 
TAATGCTTAT 
FIANKING 

TAAATGTTAT 
ATTTACAATA 
ARM > 

TATGCATTGG 
ATACGTAACC 
ARM o 

AAGGATTCAA 
TTCCTAAGTT 
ARM s 

TAATATGTTA 
ATTATACAAT 
ARM o 

CGCTTTAAAT 
GCGAAATTTA 
ARM > 

TTTGTATAAC 
AAACAATTG 
ARM o 

AAAAATAATA 
TTTTTATTAT 
ARM Co 

ATTATTTTAC 
TAATAAAATG 
ARM co 

TTATATCACG 
AATATAGTGC 
ARM o 

GTATACTCTT 
CATATGAGAA 
ARM Co 

TGCAAGAGAT 
ACGTTCTCTA 
ARM > 
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AATAAGATTA 
TTATTCTAAT 

CS 

CATGATAATT 
GTACTATTAA 

CS 

TGCTATTTCG 
ACGATAAAGC 

C5 

TGGAAAGATG 
ACCTTTCTAC 

CS 

ATAGGTGCAA 
TATCCACGTT 

CS 

CTATCGGAAG 
GATAGCCTTC 

CS 

TACAAAAATC 
ATGTTTTTAG 

CS 

TCTGCAATAT 
AGACGTTATA 

CS 

TGCGAATTTG 
ACGCTTAAAC 

CS 

CCATTTATCT 
GGTAAATAGA 

CS 

TCCATGTTTT 
AGGTACAAAA 

C5 

Aug. 7, 2008 Sheet 64 of 128 

A/G /9A-2 
CGTATTTAAG 
GCATAAATTC 
FILANKING 

GGGTACGACA 
CCCATGCTGT 
FLANKING 

CATCGTTACA 
GTAGCAATGT 
FANKING 

GATTTGACAG 
CTAAACTGTC 
FLANKING 

AAATGTTAAA 
TTTACAATTT 
FLANKING 

ATAGGATACC 
TATCCTATGG 
FLANKING 
ACTGGTTGGA 
TGACCAACCT 
FLANKING 

TCGTAAAAGA 
AGCATTTTCT 
FLANKING 

TAAACTATGA 
ATTTGATACT 
FLANKING 

CAACGACATC 
GTTGCTGTAG 
FANKING 

ATGTATGTGT 
TACATACACA 
FLANKING 

AGAATCTTGT 
TCTTAGAACA 
ARM o 

TAGGATAAA 
ATCACTATTT 
ARM > 

TAAAGTCAGT 
ATTTCAGTCA 
ARM > 

ATGTAACTTA 
TACATTGAAT 
ARM > 

TAACAGCATT 
ATTGTCGTAA 
ARM 0. 

AGTTATATTA 
TCAATATAAT 
ARM d 

TAAAACAGAT 
ATTTTGTCTA 
ARM Co 

TGAAGATTAC 
ACTTCTAATG 
ARM Co 

CAATAAAAAG 
GTTATTTTTC 
ARM co 

GTGTAATTCT. 
CACATTAAGA 
ARM D 

TTCAGATATT 
AAGTCTATAA 
ARM D 
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ATGAGATTAC 
TACTCTAATG 

CS 

ATATTCCGTA 
TATAAGGCAT 

CS 

A/G /94-5 

TATAAACTTT 
ATATTTGAAA 
FLANKING 

AACTATATTA 
TTGATATAAT 
FLANKING 

TTGTATACTT 
AACATATGAA 
ARM 

ATCATGAAGA 
TAGTACTTCT 
ARM 
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A/G /9B-/ 
AAATGAAAAA 
TTTACTTTTT 

CS 

CGGTTGTTGA 
GCCAACAACT 

CS 

CAAGATGGCT 
GTTCTACCGA 

CS 

TATCATGGAT 
ATAGTACCTA 

CS 

TAGGTTTTTG 
ATCCAAAAAC 

CS 

CACGGAATAT 
GTGCCTTATA 

CS 

TGAAATGGCT 
ACTTTACCGA 

CS 

GGCTATAAAA 
CCGATATTTT 

CS 

TAAACCTGTA 
ATTTGGACAT 

. CS 

TTGTCTGCAT 
AACAGACGTA 

- CS 

CTACAAAATA 
GATGTTTTAT 

C5 

GTATAGAAGC 
CATATCTTCG 
FLANKING 

AAACAACAAA 
TTTGTTGTTT 
FANKING 

TACATATACG 
ATGTATATGC 
FANKING 

AATGACAATG 
TTACTGTTAC 
FLANKING 

GACAATGGAT 
CTGTTACCTA 
FANKING 

GGTACTCTAC 
CCATGAGATG 
FLANKING 

GTAATGTTCA 
CATTACAAGT 
FLANKING 

ATCTTGATOGA 
TAGAACTACT 
FLANKING 

GTTACTGAAT 
CAATGACTTA 
FLANKING 

GATGcGGTGT 
CTACGCCACA. 
FLANKING 

GTGAAAGATC 
CACTTTCTAG 
FLANKING 
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A/G /9B 

TGTTCACGAG 
ACAAGTGCTC 
ARM d 

ATTATACATT 
TAATATGTAA 
ARM o 

TCTGTGAGGC 
AGACACTCCG 
ARM o 

CATCTCTAAA 
GTAGAGATTT 
ARM d 

TCGACCCTAA 
AGCTGGGATT 
ARM > 

AATCTCCTCT 
TTAGAGGAGA 
ARM o 

AGAATACCGA 
TCTTATGGCT 
ARM D 

GGTATGGAGC 
CCATACCTCG 
ARM o 

GCACAACTTC 
CGTGTTGAAG 
ARM . Co 

TGAGAGACGA 
ACTCTCTGCT 
ARM -- > 

TGTTGAAGAA 
ACAACTTCTT 
ARM Co 
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TAACTATGTA 
ATTGATACAT 

CS 

AGGCTTTACT 
TCCGAAATGA 

CS 

CCTTAACAAA 
GGAATTGTTT 

CS 

ATTGGCTCAT 
TAACCGAGTA 

C5 

AAACACGGAT 
TTTGTGCCTA 

C5 

AGCCGTATCA 
TCGGCATAGT 

CS 

TAAACTTCTA 
ATTTGAAGAT 

CS 

TGACTTGCTG 
ACTGAACGAC 

. CS 
- 

TTTAATGATC 
AAATTACTAG . 

CS 

TGAAATATGT 
ACTTTATACA 

CS 

TAAAATGTCC 
ATTTTACAGG 

C5 
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AACAATGTTC 
TTGTTACAAG 
FANKING 

CCTTTGTGTT 
GGAAACACAA 
FIANKING 

GTTAATTTGG 
CAATTAAACC 
FLANKING 

TCGGCGGATG 
AGCCGCCTAC 
FLANKING 

CGGTTAACTC 
GCCAATTGAG 
FLANKING 

AATAAAAATT 
TTATTTTTAA 
FLANKING 

TTGAACAAAG 
AACTTGTTTC 
FLANKING 

GATAACATGG 
CTATTGTACC 
FLANKING 

GCTGTACAAT 
CGACATGTTA 
FLANKING 

AGCACACTAC 
TCGTGTGATG 
FLANKING 

AGAACTGGGA 
TCTTGACCCT 
FLANKING 

TTTACAGCGG 
AAATGTCGCC 
ARM > 

TGGCAGCTTA 
ACCGTCGAAT 
ARM > 

TTAAACTTCT 
AATTTGAAGA 
ARM > 

TAGATATTTC 
ATCTATAAAG 
ARM o 

CTCTACATAT 
GAGATGTATA 
ARM > 

TAACAATGGT 
ATTGTTACCA 
ARM d 

GTGCTGATAC 
CACGACTATG 
ARM > 

GACGTACTCC 
CTGCATGAGG 
ARM > 

CTGGAAATAT 
GACCTTTATA 
ARM > 

... TTAAAAAAAA 
AATTTTTTTT 
ARM > 

AAAATTGATC 
TTTTAACTAG 
ARM o 
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TTGCCAGCTG 
AACGGTCGAC 

C5 

GTGCTCAGGC 
CACGAGTCCG 

CS 

GATGTAAACT 
CTACATTTGA 

CS 

AAATCATATA 
TTTAGTATAT 

CS 

GAAAGTTACT 
CTTTCAATGA 

C5 FLANK 

A/G /9E9-3 

TAATTCATGG 
ATTAAGTACC 
FLANKING 

TACTTTTCAA 
ATGAAAAGTT 
FANKING 

ACATCTTTGA 
TGTAGAAACT 
FLANKING 

CTGTTTTGGA 
GACAAAACCT 
FANKING 

CTGAGACACA 
GACTCTGTGT 
ING ARM Co 

TAGAAAAGAA 
ATCTTTTCTT 
ARM . . > 

CAAAGGAGCA 
GTTTCCTCGT 
ARM > 

AAGAAATGGA 
TTCTTTACCT 
ARM 

ATTGATTAAA 
TAACTAATTT 
ARM 

Co 

> 
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AAAGAGGTAG 
TTTCTCCATC 

C5 

GTACGTGACT 
CATGCACTGA 

CGGTACCCTC 
GCCATGGGAG 

GTTTTTATGA 
CTCAGATCTT 

ATAAAGATCT 
TATTTCTAGA 

C5 

AATGAAAAAA 
TTACTTTTTT 

GTTAGTATAT 
CAATCATATA 

TCTATACCGT 
AGATATGGCA 

CS 

TGATGTTTTA. 
ACTACAAAAT 

C5 

TGAAAACTTT 
ACTTTTGAAA 

C5 

CTGAAGTGGT ACTCTCAAAG 
GACTTCACCA TGAGAGTTTC 
FLANKING ARM X 

AATTAGCTAT AAAAAGGATC 
TTAATCGATA TTTTTCCTAG 
CONING SITES D 

GAGTCTAGAA TCGATCCCGG 
AGCTAGGGCC CAAAAATACT 
CLONING SITES > 

CTAGTTAATC ACGGCCGCTT 
GATCAATTAG TGCCGGCGAA 
CLONING SITES > 

AAAATGCATA ATTTCTAAAT 
TTTTACGTAT TAAAGATTTA 
EANKING ARM D 

AAGTACATCA TGAGCAACGC 
TTCATGTAGT ACTCGTTGCG 
FLANKING ARM D 

TTTACAATGG AGATTAACGC 
AAATGTTACC TCTAATTGCG 
FLANKING ARM >. 
TCTATGTTTA TTGATTCAGA 
AGATACAAAT AACTAAGTCT 
FLANKING ARM X 

GAAAAGAAAG TTATTGAATA 
CTTTTCTTTC AATAACTTAT 
FLANKING ARM > 

AATGAAGATG AAGATGACGA 
TTACTTCTAC TTCTACTGCT 
FLANKING ARM > 
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CGATGATTAT 
GCTACTAATA 

CS 

TGAAGAAGAT 
ACTTCTTCTA 

C5 

GGTTACAAAG 
CCAATGTTTC 

CS 

GGCGACTTGT 
CCGCTGAACA 

CS 

GAAAATGTTG 
CTTTTACAAC 

C5 

ACCAAATAAA 
TGGTTTATTT 

CS 

ATCTCCTTTG 
TAGAGGAAAC 

C5 

TAGTTTAGAA 
ATCAAATCTT 
C5 FLANK 
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A/G /9C-2 
TGTTGTAAAT 
ACAACATTTA 
FLANKING 

GACGCGCTAA 
CTGCGCGATT 
FLANKING 

TATAAGTCTA 
ATATTCAGAT 
FLANKING 

GCAAGAAGGT 
CGTTCTTCCA 
FANKING 

TTAGATTATG 
AATCTAATAC 
FLANKING 

TCAGATCCAT 
AGTCTAGGTA 
FLANKING 

CACATAATTT 
GTGTATTAAA 
FLANKING 

TACCTGCAG 
ATGGACGTC 
ING ARM > 

CTGTTTTAGA 1850 
GACAAAATCT 
ARM > 

AGTATACTAT 
TCATATGATA 
ARM > 

1880 

TACTACTAAT 
ATGATGATTA 
ARM > 

1910 

ATAGTATAGT 
TATCATATCA 
ARM > 

1940 

ATTATGAAAA 1970 
TAATACTTTT 
ARM > 

ATCTAAAGGT 2000 
TAGATTTCCA 
ARM > 

CATCTATTCC 
GTAGATAAGG 
ARM > 

2030 

2049 
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A/G 26A 

A/G 26A-/ 

pHIV59/vcP1307 
AGAAAGTTAC TCTGAGACAC AAAAGAGGTA 3 O 
TCTTTCAATG AGACTCTGTG TTTTCTCCAT 

C5 FLANKING ARM D 

GCTGAAGTGG TACTCTCAAA GGTACGTGAC 6O 
CGACTTCACC ATGAGAGTTT CCATGCACTG 
C5 FLANK ING ARM > 

TAATTAGCTA TAAAAAGGAT CCGGGTTAAT 90 
ATTAATCGAT ATTTTTCCTA GGCCCAATTA 

TAATTAGTCA TCAGGCAGGG CGAGAACGAG l2O 
ATTAATCAGT AGTCCGTCCC GCTCTTGCTC 

ACTATCTGCT CGTTAATTAA TTAGAGCTTC SO 
TGATAGACGA - GCAATTAATT AATCTCGAAG 

. D 

TTTATTCTAT ACTTAAAAAG TGAAAATAAA 18O 
AAATAAGATA TGAATTTTTC ACTTTTATTT 

H6 PROMOTER > 
TACAAAGGTT CTTGAGGGTT GTGTTAAATT 2O 
ATGTTTCCAA GAACTCCCAA CACAATTTAA 

H6 PROMOTER > 

GAAAGCGAGA AATAATCATA AATTATTTCA 24 O 
CTTTCGCTCT TTATTAGTAT TTAATAAAGT 

H6 PROMOTER > 

TTATCGCGAT ATGCGTTAAG TTTGTATCGT 27 O 
AATAGCGCTA . . TACGCAATTC AAACATAGCA . 

H6 PROMOTER > 
ATATGAAAGA GCAGAAGACA GTGGCAATGA 300 
TATACTTTCT CGTCTTCTGT CACCGTTACT 

M. K. E Q K T W A MC) O9 
> 

- HIV1 (MN) GP120 GENE > 
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GAGTGAAGGA 
CTCACTTCCT 
R V K E 

HIV1 

GATGGGGGTG 
CTACCCCCAC 

TTGGGATGTT 
AACCCTACAA 
L G M I. 

HIV1 

AAAAATTGTG 
TTTTTAACAC 
E. K. L. W 

HIV1 

TACCTGTGTG 
ATGGACACAC 
V P W W 

HIW 

TATTTTGTGC 
ATAAAACACG 
I, F C A 

HIVl 

ATACAGAGGT 
TATGTCTCCA 
D T E W 

HIV1 

ATGCCTGTGT 
TACGGACACA 

. . H. A C W 
. . HIV1 

AAGAAGTAGA 
TTCTTCATCT 
Q E W E 

HIW 
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GAAATATCAG CACTTGTGGA 
CTTTATAGTC GTGAACACCT 

K Y Q H. L. WX 
(MN) GP120 GENE X 

GAGATGGGGC ACCATGCTCC 
CTCTACCCCG TGGTACGAGG 

R. W. G T M L> 
(MN) GP120 GENE > 

GATGATCTGT AGTGCTACAG 
CTACTAGACA TCACGATGTC 

M. I. C. S A TX 
(MN) GP120 GENE >. 

GGTCACAGTC TATTATGGGG 
CCAGTGTCAG ATAATACCCC 

W. T. V. Y Y GX 
(MN) GP20 GENE > 

GAAAGAAGCA ACCACCACTC 
CTTTCTTCGT TGGTGGTGAG 

K. E. A T T TY 
(MN) GP120 GENE > 

ATCAGATGCT AAAGCATATG 
TAGTCTACGA TTTCGTATAC 

S D A K. A YX 
(MN) GP20 GENE > 

ACATAATGTT TGGGCCACAC 
TGTATTACAA ACCCGGTGTG 

H. N. W. W A TX 
(MN) GP120 GENE X 

ACCCACAGAC CCCAACCCAC 
TGGGTGTCTG GGGTTGGGTG 
. P. T. D P N. Ps 
(MN). GP120 GENE > 

ATTGGTAAAT GTGACAGAAA 
TAACCATTTA CACTGTCTTT 

I, W N W T Ex 
(MN) GP20 GENE D 
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ATTTTAACAT 
TAAAATTGTA 
N F N M 

HV1 

AACAGATGC 
TTGTCTACG 
E O M H 

HIW 

GGGATCAAAG 
CCCTAGTTTC 
W D O S 

HIV1 

TAACCCCACT 
ATTGGGGTGA 
L T P L. 

HIV 

CTGATTTGAG 
GACTAAACTC 
T D L, R 

HIVl 
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A/G 26A-3 
GTGGAAAAAT AACATGGTAG 
CACCTTTTTA TTGTACCATC 

W. K. N N. M. VX 
(MN) GP120 GENE > 

ATGAGGATATA ATCAGTTTAT 
TACTCCTATAT TAGTCAAATA 

E D I 
(MN) GP120 

CCTAAAGCCA 
GGATTTCGGT 

L. K. P 
(MN) GP20 

CTGTGTTACT 
GACACAATGA 

C. v T. 
(MN) GP120 

GAATACTACT 
CTTATGATGA 

N T T 
(MN) GP120 

S > 
GENE > 

TGTGTAAAAT 
ACACATTTTA 
C W KY 

GENE X 

TTAAATTGCA 
AATTTAACGT 

N CX 
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ATAGTACTGC 
TATCATGACG 
N S T A 

HIV1 

AGGGAACAAT 
TCCCTTGTTA 
E G T I 

HIV 

ACTGCTCTTT 
TGACGAGAAA 
N C S F 

HIW 

GAGATAAGAT 
CTCTATTCTA 
R D K. M. 

HIV 

TTTATAAACT 
AAATATTTGA 
L. Y K L. 

HIW 

ATGATAGAC 
TACTATCATG 
N D S T 

HIVl 
GTAATACCTC 
CATTATGGAG 
'C' N T S 

HIV 

CAAAGATATC 
GTTTCTATAG 
P K S 

HIW GENE 
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A/G 26A 

pHIV59/vcPl307 

TAATAACAAT AGTAATAGCG 
ATTATTGTTA TCATTATCGC 

N. N. N. S N SX 
(MN) GP120 GENE X 

AAAGGGAGGA GAAATGAAAA 
TTTCCCTCCT. CTTTACTTTT 

K. G. G E. M. KX 
(MN) GP2O GENE > 

CAATATCACC ACAAGCATAA 
GTTATAGTGG TGTTCGTATT 

N I T T S > . 
(MN) GP120 GENE > 

GCAGAAAGAA TATGCACTTC 
CGTCTTTCTT ATACGTGAAG 
Q K E Y A LX 

(MN) GP12O GENE > 

TGATATAGTA TCAATAAATA 
ACTATATCAT AGTTATTTAT 

D I W S NX 
(MN) GP120 GENE X 

CAGCTATAGG TTGATAAGTT 
GTCGATATCC AACTATTCAA 

S Y R SX 
(MN) GP120 GENE X 

. AGTCATTACA. CAAGCTTGTC 
TCAGTAATGT GTTCGAACAG 

. W. I. T O A CX 
(MN) GP120 GENE D 

CTTTGAGCCA ATTCCCATAC 
GAAACTCGGT TAAGGGTATG 

F. E. P P > 
(MN) GP20 > 
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ACTATTGTGC 
TGATAACACG 
H Y C A 

HIV1 

TAAAGTGTAA 
ATTTCACATT 
L K C N 

HIV 

AAGGATCATG 
TTCCTAGTAC 
K. G. S C 

HV1 

AATGTACACA 
TTACATGTGT 
Q C T H 

HIVl 

CAACT CAACT 
GTTGAGTTGA 
S T O L. 

HIVl 

CAGAAGAAGA 
GTCTTCTTCT 
A E E E 

HIV1 

ATTTCAATGA 
TAAAGTTACT 
N F N D 

HIV 

TACATCTGAA 
ATGTAGACTT 
W H L N 

HIW 

GTACAAGACC 
CATGTTCTGG 
C T R P 

GP20 
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A/G 26A-2 
CCCGGCTGGT TTTGCGATTC 
GGGCCGACCA AAACGCTAAG 

P A G F A > 
(MN) GP120 GENE > 

CGATAAAAAG TTCAGTGGAA 
GCTATTTTTC AAGTCACCTT 

D K. K. F S GX . 
(MN) GP120 GENE D 

TAAAAATGTC AGCACAGTAC 
ATTTTTACAG TCGTGTCATG 

K N W S T VX 
(MN) GP120 GENE > 

TGGAATTAGG CCAGTAGTAT 
ACCTTAATCC GGTCATCATA 

G R P W We 
(MN) GP12O GENE > 

GCTGTTAAAT GGCAGTCTAG 
CGACAATTTA CCGTCAGATC 

L. L. N G S L> 
(MN) GP120 GENE X 

GGTAGTAATT AGATCTGAGA 
CCATCATTAA TCTAGACTCT 
W W I R S EX 

(MN) GP12O GENE d 

TAATGCTAAA ACCATCATAG 
ATTACGATTT TGGTAGTATC 
N. A. K. T > 

(MN) GP12O GENE X 

TGAATCTGTA . CAAATTAATT 
ACTTAGACAT GTTTAATTAA 

E S W . . Q I. N> 
(MN) GP120 GENE - > 

CAACTACGAG CTCGACAAAT 
GTTGATGCTC . GAGCTGTTTA 

N Y E L. D. K. 
GENE ><KAT EPITOPE > 
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GGGCCCATAT AGGACCAGGG AGAGAATTGG 
CCCGGGTATA TCCTGGTCCC TCTCTTAACC 
W. A. H I G P G R E 

>< GP120 GENE PS 
ATAAGTGGGC GAATATAATA GGAACTATAA 
TATTCACCCG CTTATATTAT CCTTGATATT 
D K W A N I G T IX 
KAT EPITOP X GP 120 GENE > 

GACAAGCACA TTGTAACATT AGTAGAGCAA 
CTGTTCGTGT AACATTGTAA TCATCTCGTT 
R Q A H C N I S R A2 

HIVl (MN) GP2O GENE > 

AATGGAATGA CACTTTAAGA CAGATAGTTA 
TTACCTTACT GTGAAATTCT GTCTATCAAT 
K. W N ID T I, R Q I W> 

HIW (MN) GP120 GENE > 

GCAAATTAAA AGAACAATTT AAGAATAAAA 
CGTTTAATTT TCTTGTTAAA TTCTTATTTT 
S K L K E Q F. K. N. KX 

HIV (MN) GP12O GENE > 

CAATAGTCTT TAATCAATCC - TCAGGAGGGG 
GTTATCAGAA ATTAGTTAGG AGTCCTCCCC 
T I v F N Q S S G G> 

HIV1 (MN) GPl2O GENE X 

ACCCAGAAAT TGTAATGCAC AGTTTTAATT 
TGGGTCTTTA ACATTACGTG TCAAAATTAA 
D P E I W M H S F N> 

(MN) GPl2O GENE > HIV1 
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GTGGAGGGGA 
CACCTCCCCT 
C G G E 

HIV 

CACCACTGTT 
GTGGTGACAA 
S P L E 

HIW1 

ATAATACTTG 
TATTATGAAC 
N N T W 

HIV 

ATAACAATAT 
TATTGTTATA 
N N N I 

HIVl 

AACAAATTAT 
TTGTTTAATA 
K Q I I 

HIV1 

GAAAAGCAAT 
CTTTTCGTTA 
G. K. A. I 

HIW 

GACAAATTAG 
CTGTTTAATC 
G Q I R 

HIV1 

GGCTACTATT 
CCGATGATAA 
G. L. I. I. 

HIV1 

ACACGGACAC 
TGTGCCTGTG 
D T D T 

HIV 

pHIV59/voP1307 
ATTCTTCTAC TGTAATTCAT 
TAAGAAGATG ACATTAAGTA 

F. F. Y C N SX 
(MN) GP12O GENE > 

TAATAGTACT TGGAATGGTA 
ATTATCATGA ACCTTACCAT 

N S T W. N. GX 
(MN) GP120 GENE X 
GAATAATACT ACAGGGTCAA 
CTTATTATGA TGTCCCAGTT 

N N T T G SX 
(MN) GP120 GENE > 

CACACTTCAA TGCAAAATAA 
GTGTGAAGTT ACGTTTTATT 
T L Q C K IX 

(MN) GP120 GENE > 

AAACATGTGG CAGGAAGTAG 
TTTGTACACC GTCCTTCATC 

. N. M. W. Q E V2 
(MN) GP2O GENE D 

ATATGCCCCT CCCATTGAAG 
TATACGGGGA GGGTAACTTC 

Y A P P I. Ed 
(MN) GP2O GENE d. 

ATGTTCATCA AATATTACAG 
TACAAGTAGT TTATAATGTC 

C S S N I TX 
(MN) GP120 GENE > 

AACAAGAGAT GGTGGTAAGG 
TTGTTCTCTA CCACCATTCC 
T R D G G KX 

(MN) GP120 GENE D 
GAACGACACC GAGATCTTCA 
CTTGCTGTGG CTCTAGAAGT 
N D T E. I. Fo 

(MN) GP120 GENE > 
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GACCTGGAGG 
CTGGACCTCC 
R P G - G 

HIV 

GGAGAAGTGA 
CCTCTTCACT 
W R S E 

HIVl 

TAACAATGA 
ATTGTTAACT 
W T I E 

HIV1 
CCAAGGCAAA 
GGTTCCGTTT 
T K. A. K. 

HIV 

AAAAAAGATT 
TTTTTTCTAA 
E K R L. 

GCTTGGTAGG 
CGAACCATCC 
G. L. W. G 
HIV1 TRAN 
TACTCTCTGT 
ATGAGAGACA 
W L S W 
HIV1 TRAN 
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GATAATTTTT 
CTATTAAAAA 
G * > . 

> 

TTTTTATGAC 
AAAAATACTG 
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AGGAGATATG AGGGACAATT 
TCCTCTATAC TCCCTGTTAA 

G D M R D N> 
(MN) GP120 GENE > 

ATTATATAAA TATAAAGTAG 
TAATATATTT ATATTTCATC 

L. Y "K Y K ve 
(MN) GP120 GENE X 

ACCATTAGGA GTAGCACCCA 
TGGTAATCCT CATCGTGGGT 

P G W A Ps 
(MN) GP120 GENE D 

GAGAAGAGTG GTGCAGAGAG 
CTCTTCT CAC CACGTCTCTC 
R R v V Q R> 

(MN) GPl2O GENE D 

ATTCATAATG ATAGTAGGAG 
TAAGTATTAC TATCATCCTC 

F I. M. I W GX 

TRANSMEMBR ANE REGION) 

TTTAAGAATA GTTTTTGCTG 
AAATTCTTAT CAAAAACGAC 

R I W F A) 
SMEMBRANE REGION X 

AGTGAATAGA GTTAGGCAGG 
TCACTTATCT CAATCCGTCC 

. V N R W R Ox 
SMEMBRANE REGION > 

ATTCTAGAAT CGATCCCGGG 
TAAGATCTTA GCTAGGGCCC 

TAGTTAATCA CGGCCGCTTA 
ATCAATTAGT GCCGGCGAAT 
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TACTTTGTAA 
ATGAAACATT 

14L 

CTTTATCTCA 
GAAATAGAGT 

l4I. 

AAAAATTAAC 
TTTTTAATTG 

TAATTAGTCA 
ATTAATCAGT 

ACTATCTGCT 
TGATAGACGA 

TTTATTCTAT 
AAATAAGATA 

H6 

TACAAAGGTT 
ATGTTTCCAA 

H6 

GAAAGCGAGA 
CTTTCGGTCT 

H6 

TTATCGCGAT 
AATAGCGCTA 

H6. 

ATATGAAAGA 
TATACTTTCT 

. M K E 
> 

HIV 

pHIV60/vP1313 

TATAATGATA TATATTTTCA 
ATATTACTAT ATATAAAAGT 
FLANKING ARM > 

TTTGAGAATA AAAAGATCAC 
AAACTCTTAT TTTTCTAGTG 
FLANKING ARM > 

TAATCAGGAT CCGGGTTAAT 
ATTAGTCCTA GGCCCAATTA 

TCAGGCAGGG CGAGAACGAG 
AGTCCGTCCC GCTCTTGCTC 

CGTTAATTAA TTAGAGCTTC 
GCAATTAATT AATCTCGAAG 

> 

ACTTAAAAAG TGAAAATAAA 
TGAATTTTTC ACTTTTATTT 
PROMOTER > 

CTTGAGGGTT GTGTTAAATT 
GAACTCCCAA CACAATTTAA 
PROMOTER X 

AATAATCATA AATTATTTCA 
TTATTAGTAT TTAATAAAGT 
PROMOTER > 

ATGCGTTAAG TTTGTATCGT 
TACGCAATTC. AAACATAGCA 

- PROMOTER . - 
GCAGAAGACA GTGGCAATGA 
CGTCTTCTGT CACCGTTACT 
O K T v. A M> 

(MN) GP2O GENE D 
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GAGTGAAGGA 
CTCACTTCCT 
R. W. K. E 

HIV1 

GATGGGGGTG 
CTACCCCCAC 

TTGGGATGTT 
AACCCTACAA 
L G M L. 

HIW 

AAAAATTGTG 
TTTTTAACAC 
E. K. L. W 

HIW 

TACCTGTGTG 
ATGGACACAC 
V P W W 

HIW 

TATTTTGTGC 
ATAAAACACG 
L. F C A 

HIV1 

ATACAGAGGT 
TATGTCTC 
D. T. E. 

HIV 

ATGCCTGTGT 
TACGGACACA 
H. A. C. W. 

HIV 

AAGAAGTAGA 
TTCTTCATCT 
Q E W E 

: HIV 

A/G 264-2 

GAAATATCAG CACTTGTGGA 
CTTTATAGTC GTGAACACCT 

K Y Q H. L. WX 
(MN) GP120 GENE > 

GAGATGGGGC ACCATGCTCC 
CTCTACCCCG TGGTACGAGG 

R. W. G T M L 
(MN) GP20 GENE > 

GATGATCTGT AGTGCTACAG 
CTACTAGACA TCACGATGTC 
M C S A TD 

(MN-GP120 GENE > 

GGTCACAGTC TATTATGGGG 
CCAGTGTCAG ATAATACCCC 

W. T. W. Y Y GX 
. (MN) GP120 GENE > 

GAAAGAAGCA ACCACCACTC 
CTTTCTTCGT TGGTGGTGAG 
K E A T T TY 

(MN) GP20 GENE D 

ATCAGATGCT AAAGCATATG 
TAGTCTACGA TTTCGTATAC 

S D A K. A Y> 
(MN) GP120 GENE > 

ACATAATGTT TGGGCCACAC 
TGTATTACAA' . ACCCGGTGTG 

H. N. W. W. A TX 
(MN) GPl2O GENE > 

ACCCACAGAC CCCAACCCAC 
TGGGTGTCTG GGGTTGGGTG. ". 

P. - T -D . . P - N. P> 
(MN) GP120 GENE > 

ATTGGTAAAT GTGACAGAAA 
TAACCATTTA CACTGTCTTT 

L. W N W T EX 
(MN) GP20 GENE > 
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ATTTTAACAT. 
TAAAATTGTA 
N F N M 

HIV 

AACAGATGCA 
TTGTCTACGT 
E O M H 

HIV 

GGGATCAAAG 
CCCTAGTTTC 

TAACCCCACT 
ATTGGGGTGA 
L T P , 

HIV 

CTGATTTGAG 
GACTAAACTC 
T D L, R 

HIV1 
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A/G 26A-3 
GTGGAAAAAT AACATGGTAG 
CACCTTTTTA TTGTACCATC 

W. K. N. N M WX 
(MN) GP120 GENE > 

TGAGGATATA ATCAGTTTAT 
ACTCCTATAT TAGTCAAATA 

E. D. I S Ld 
(MN) GP120 GENE X 

CCTAAAGCCA TGTGTAAAAT 
GGATTTCGGT ACACATTTTA 

L. K. P C W. K. 
(MN). GP120 GENE . . . X 

CTGTGTTACT TTAAATTGCA 
GACACAATGA AATTTAACGT 

C W. T. N CX 
(MN) GP120 GENE > 

GAATACTACT AATACCAATA 
CTTATGATGA TTATGGTTAT 

N T T N T N> 
(MN) GP20 GENE > 
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GENE > 

A/G 26EF2BB 
A/G 26E9-/ FIG.28B2. 

FG.283-3 

ATAGTACTGC TAATAACAAT AGTAATAGCG 750 
TATCATGACG ATTATTGTTA TCATTATCGC 
N S S A. N. N. N. S N Sd 

HIV1 (MN) GP120 GENE > 

AGGGAACAAT AAAGGGAGGA GAAATGAAAA 18O 
TCCCTTGTTA TTTCCCTCCT. CTTTACTTTT 
E G T I K. G. G E. M. KX 

HIV1 (MN) GP120 GENE - > 

ACTGCTCTTT CAATATCACC ACAAGCATAA 810 
TGACGAGAAA GTTATAGTGG TGTTCGTATT 
N C S F N I T T S > 

HIV1 (MN) GP120 GENE X 

GAGATAAGAT GCAGAAAGAA TATGCACTTC 840 
CTCTATTCTA CGTCTTTCTT ATACGTGAAG 
R D K. M. Q K E Y A L> 

HIV1 (MN) GP120 GENE > 

TTTATAAACT TGATATAGTA TCAATAAATA 870 
AAATATTTGA ACTATATCAT AGTTATTTAT 
L. Y. K. L. D I W S N> 

HIV1 (MN) GP120 GENE > 

ATGATAGTAC CAGCTATAGG TTGATAAGTT 900 
TACTATCATG GTCGATATCC AACTATTCAA 
N D S T S Y R L. I. SX 

HIV1 (MN) GP120 GENE > 

GTAATACdTC AGTCATTACA CAAGCTTGTC 930 
CATTATGGAG TCAGTAATGT GTTCGAACAG 
C N T S W I T O A CX 

- HIVl (MN) GP120 GENE >. 

CAAAGATATC CTTTGAGCCA ATTCCCATAC: 960 
GTTTCTATAG GAAACTCGGT TAAGGGTATG 
P K I S F E P P > 

HIVl (MN) GP20 GENE > 

ACTATTGTGC CCCGGCTGGT TTTGCGATTC 990 
TGATAACACG GGGCCGACCA AAACGCTAAG 
H Y C A P A G F A > 

HIVl (MN) GP120 
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TAAAGTGTAA 
ATTTCACATT 
I, K C N 

HIV1 

AAGGATCATG 
TTCCTAGTAC 

AATGTACACA 
TTACATGTGT 
Q C T H 

HIV1 

CAACTCAACT 
GTTGAGTTGA 
S T O L. 

HIV 

CAGAAGAAGA 
GTCTTCTTCT 
A E E E 

HIV1 

TTTCAATGA 
TAAAGTTACT 
N F N D 

HIV 

TACATCTGAA 
ATGTAGACTT 
W H L N 

HIV 

GTACAAGACC 
CATGTTCTGG 
c T R P 

GP120 

GGGCCCATAT 
CCCGGGTATA 
W. A. H. 
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CGATAAAAAG TTCAGTGGAA 
GCTATTTTTC AAGTCACCTT 

D. K. K. F S GX 
(MN) GP120 GENE > 

TAAAAATGTC AGCACAGTAC 
ATTTTTACAG TCGTGTCATG 

K. N. V S T vs 
(MN) GP120 GENE X 

TGGAATTAGG CCAGTAGTAT 
ACCTTAATCC GGTCATCATA 

G R P W V 
(MN) GP12O GENE > 

GCTGTTAAAT GGCAGTCTAG 
- CGACAATTTA CCGTCAGATC 

L. L N G. S > 
(MN) GP120 GENE X 

GGTAGTAATT AGATCTGAGA 
CCATCATTAA TCTAGACTCT 
V W I R S EX 

(MN) GP120 GENE X 

TAATGCTAAA ACCATCATAG 
ATTACGATTT TGGTAGTATC 

N A K. T I IX 
(MN) GP120 GENE X 

TGAATCTGTA CAAATTAATT 
ACTTAGACAT GTTTAATTAA 
E S W Q I ND 

(MN) GP12O GENE > 

CAACTACGAG CTCGACAAAT 
GTTGATGCTC GAGCTGTTTA 

... N. Y. E . L. D. K> 
GENE ><KAT EPITOPE > 

. AGGACCAGGG AGAGAATTGG 
TCCTGGTCCC TCTCTTAACC 

G P G R E > 
120 GENE XC 
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ATAAGTGGGC 
TATTCACCCG 
D K W A 
KAT EPITOP 

GACAAGCACA 
CTGTTCGTGT 
R O A H 

HIV 

AATGGAATGA 
TTACCTTACT 
K. W. N. D 

-HIV 

GCAAATTAAA 
CGTTTAATTT 
S K L. K. 

HIW 

CAATAGTCTT 
GTTATCAGAA 
T I V F 

HIV 

ACCCAGAAAT 
TGGGTCTTTA 
D P E 

HIV (MN) GP120 
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GAATATAATA GGAACTATAA 
CTTATATTAT CCTTGATATT 

N I G T IX 
> < GP 120 GENE > 
TTGTAACATT AGTAGAGCAA 
AACATTGTAA TCATCTCGTT 

C N I S R AD . 
(MN) GP120 GENE X 

CACTTTAAGA CAGATAGTTA 
GTGAAATTCT GTCTATCAAT 

T R O I W> 
(MN) GP120 GENE X 

AGAACAATTT AAGAATAAAA 
TCTTGTTAAA TTCTTATTTT 

E O F R. N. KX 
(MN) GP120 GENE > 

TAATCAATCC TCAGGAGGGG 
ATTAGTTAGG AGTCCTCCCC 

N O S S G GX . 
(MN) GP120 GENE D 

TGTAATGCAC AGTTTTAATT 
ACATTACGTG TCAAAATTAA 
W M H S F N> 

GENE > 
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GTGGAGGGGA 
CACCTCCCCT 
C G G E 

HIW 

CACCACTGTT 
GTGGTGACAA 
S P L F 

HIW 

ATAATACTTG 
TATTATGAAC 
N N T W 

HIV 

ATAACAATAT 
TATTGTTATA 
N N N I 

HIV 

AACAAATTAT 
TTGTTTAATA 
K Q I. I 

HIW 

GAAAAGCAAT 
CTTTTCGTTA 
G. K. A 

HV 

GACAAATAG 
CTGTTTAATC 
G O I R 

HIV1. 

GGCTACTATT 
CCGATGATAA 
G. L. L. L. 

HIW 

ACACGGACAC 
TGTGCCTGTG 
D T D T 

HIV1 

A/G 26C 

A/G 23C-/ 
ATTCTTCTAC TGTAATTCAT 
TAAGAAGATG ACATTAAGTA 

F F Y C N SY 
(MN) GP120 GENE X 

TAATAGTACT TGGAATGGTA 
ATTATCATGA ACCTTACCAT 

N S T W. N. GX 
(MN) GP120 GENE > 

GAATAATACT ACAGGGTCAA 
CTTATTATGA TGTCCCAGTT 

N N T T G S) 
(MN) GP120 GENE > 

CACACTTCAA TGCAAAATAA 
GTGTGAAGTT ACGTTTTATT 

T L O C. K. D 
(MN) GP120 GENE > 

AAACATGTGG CAGGAAGTAG 
TTTGTACACC GTCCTTCATC 

N M W Q E V> 
(MN) GPl20 GENE > 

ATATGCCCCT CCCATTGAAG 
TATACGGGGA GGGTAACTTC 
Y A P P I EX 

(MN) GP120 GENE D 

ATGTTCATCA AATATTACAG 
TACAAGTAGT TTATAATGTC 

C S S N TX 
(MN) GP20 GENE > 

AACAAGAGAT GGTGGTAAGG 
TTGTTCTCTA CCACCATTCC 

T R D G G KX 
(MN) GP20 GENE > 

GAACGACACC GAGATCTTCA 
CTTGCTGTGG CTCTAGAAGT 

N D T E E> 
(MN) GP120 GENE D 
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GACCTGGAGG 
CTGGACCTCC 
R P G G 

HIV 

GGAGAAGTGA 
CCTCTTCACT 
W R S E 

HIV 

TAACAATTGA 
ATTGTTAACT 
W T I E 

HIV 

CCAAGGCAAA 
GGTTCCGTTT 
T K. A. K. 

HIV1 

AAAAAAGATT 
TTTTTTCTAA 
E K R 

GCTTGGTAGG 
CGAACCATCC 
G. L. W. G 

HIV 

TACTCTCTGT 
ATGAGAGACA 
W L S W 

HIV 

GATAATTTTT 
CTATTAAAAA . 
G. --> 

d 

AGATCTTAGC 
TCTAGAATCG 
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AGGAGATATG AGGGACAATT 
TCCTCTATAC TCCCTGTTAA 

G D M R D NX 
(MN) GP120 GENE D 

ATTATATAAA TATAAAGTAG 
TAATATATTT ATATTTCATC 

Y K. Y K. W. 
(MN) GP120 GENE > 
ACCATTAGGA GTAGCACCCA 
TGGTAATCCT CATCGTGGGT 

P L G W A PX 
(MN) GP120 GENE D 
GAGAAGAGTG GTGCAGAGAG 
CTCTTCTCAC CACGTCTCTC 

R. R. W. V Q RD 
(MN) GP120 GENE D 

ATTCATAAG ATAGTAGGAG 
TAAGTATTAC TATCATCCTC 

F I. M. W GX 

TRAN MEMBRANE > 
TTTAAGAATA GTTTTTGCTG 
AAATTCTTAT CAAAAACGAC 

R W F A) 
TRANSMEMBR ANE > 

AGTGAATAGA. GTTAGGCAGG 
TCACTTACT CAATCCGTCC 

W. N. R W. R. Q) 
TRANSMEMBR ANE X 

ATTCTAGAAT ... CGATCCCGGG 
TAAGATCTTA . GCTAGGGCCC 

TAACTGATTT TTCTGGGAAA 
ATTGACTAAA AAGACCCTTT 

X 
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ATAAACCATT 
TATTTGGTAA 

A24R 

GCTCTTTTCT 
CGAGAAAAGA 

ATTACTCGAG 
TAATGAGCTC 

TAATTAGTCA 
ATTAATCAGT 

ACTATCTGCT 
TGATAGACGA 

TTTATTCTAT 
AAATAAGATA 

H6 

TACAAAGGTT 
ATGTTTCCAA 

H6 

GAAAGCGAGA 
CTTTCGCTCT 

H6 

TTATCGCGAT 
AATAGCGCTA 

H6 

ATATGAAAGA 
TATACTTTCT 

M. K. E 
d 

HIV 
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GGTACCGGAT CCGGGTTAAT 
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TCAGGCAGGG CGAGAACGAG 
AGTCCGTCCC GCTCTTGCTC 

CGTTAATTAA TTAGAGCTTC 
GCAATTAATT AATCTCGAAG 

> 

ACTTAAAAAG TGAAAATAAA 
TGAATTTTTC RCTTTTATTT 
PROMOTER > 

CTTGAGGGTT GTGTTAAATT 
GAACTCCCAA CACAATTTAA 
PROMOTER > 
AATAATCATA AATTATTTCA 
TTATTAGTAT TTAATAAAGT 
PROMOTER D 

ATGCGTTAAG TTTGTATCGT 
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PROMOTER X 
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GAGTGAAGGA 
CTCACTTCCT 
R V K E 

HIW 

GATGGGGGG 
CTACCCCCAC 
R. W. G. W 

HIVl 

TTGGGATGTT 
AACCCTACAA 
L G M L. 

HIV 

AAAAATTGTG 
TTTTTAACAC 
E. K. L. W 

H.W. 

TACCTGTGTG 
ATGGACACAC 
W P W W 

HIV1 

TATTTTGTGC 
ATAAAACACG 
I, F C A 

HIV1 

ATACA&AGGT 
TATGTCTCCA 
D T E v 

HIV1. 

ATGCCTGTGT 
TACGGACACA 
H A C W 

HIW 

AAGAAGTAGA 
TTCTTCATCT 
Q E V E 

HIW 
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(MN) GP20 GENE 

A/G 3OA-2 

GAAATATCAG CACTTGTGGA 330 
CTTTATAGTC GTGAACACCT 
K Y O . H. L. WX 19 

(MN) GP120 GENE > 

GAGATGGGGC ACCATGCTCC 360 
CTCTACCCCG TGGTACGAGG 

R. W. G T M Ld 29 
(MN) GP120 GENE D 

GATGATCTGT AGTGCTACAG 390 
CTACTAGACA TCACGATGTC 

M. I. C S A TX 39 
(MN) GP12O GENE > 

GGTCACAGTC TATTATGGGG 420 
CCAGTGTCAG ATAATACCCC. 
W T V Y Y Gd 49 

(MN) GPl2O GENE > 

GAAAGAAGCA ACCACCACTC 450 
CTTTCTTCGT TGGTGGTGAG 

K. E. A T T TY 59 
(MN) GP120 GENE > 

ATCAGATGCT AAAGCATATG A 80 
TAGTCTACGA TTTCGTATAC 

S D A K. A . Y) 69 
(MN) GP120 GENE > 

ACATAATGTT TGGGCCACAC 50 
TGTATTACAA ACCCGGTGTG 

H. N. W. W. A TX T 9 
(MN) GP120 GENE > 
ACCCACAGAC CCCAACCCAC 540 
TGGGTGTCTG GGGTTGGGTG 

P T D P N PX 89 
(MN) GP120 GENE > 

ATTGGTAAAT GTGACAGAAA 570 
TAACCATTTA CACTGTCTTT 

L. W N W T EX 99 
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ATTTTAACAT 
TAAAATTGTA 
N E N M 

HIV 

AACAGATGC 
TTGTCTACG 
E O M H 

HIW 

GGGATCAAAG 
CCCTAGTTTC 
W D Q S 

HIV 

TAACCCCACT 
ATTGGGGTGA 
I, T P L. 

HIV1 

CTGATTTGAG 
GACTAAACTC 
T. D. L. R. 

HIV 

A/G 3OA-3 
GTGGAAAAAT 
CACCTTTTTA 

W. K. N. 
(MN) GP120 

ATGAGGATATA. 
TACTCCTATAT 

E D I 
(MN) GP20 

CCTAAAGCCA 
GGATTTCGGT 

L. K. P 
(MN) GP120 

CTGTGTTACT 
GACACAATGA 

C W T 
(MN) GP120 

GAATACTACT 
CTTATGATGA 

N T T 
(MN) GP20 

GENE 

AACATGGTAG 
TTGTACCATC 
N M WY 

ATCAGTTTAT 
TAGTCAAATA 
I S L> 

> 

GENE > 
TGTGTAAAAT 
ACACATTTTA 
C V KY 

GENE. P. 
TTAAATTGCA 
AATTTAACGT 
L N CX 
GENE > 

AATACCAATA 
TTATGGTTAT 
N T N> 
GENE 
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600 

O9 

630 

19 

690 

. 139 

20 

149 
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A/G 3OE F.G. 3OB 
F.G. 303-2 

A/G 3OB-/ FG.303-3. 

ATAGTACTGC TAATAACAAT AGTAATAGCG 750 
TATCATGACG ATTATTGTTA TCATTATCGC 
N S T A N N N S N SX 1.59 

HIV1 (MN) GP120 GENE > 

AGGGAACAAT AAAGGGAGGA GAAATGAAAA 780 
TccCTTGTTA TTTCCCTCCT. CTTTACTTTT 
E G T K. G. G E M KX 169 

HIV1 (MN) GP120 GENE > 

ACTGCTCTTT CAATATCACC ACAAGCATAA 80 
TGACGAGAAA GTTATAGTGG TGTTCGTATT 
N C S F N I T T S IX 179 

HIV1 (MN) GP120 GENE > 
GAGATAAGAT GCAGAAAGAA TATGCACTTC 8AO 
CTCTATTCTA CGTCTTTCTT ATACGTGAAG . . 
R D K M O K E Y A L> 89 

HIV1 (MN) GP120 GENE X 

TTTATAAACT TGATATAGTA TCAATAAATA 870 
AAATATTTGA ACTATATCAT AGTTATTTAT 

Y K D I W S NX 199 
HIV1 (MN) GP120 GENE > 

ATGATAGTAC CAGCTATAGG TTGATAAGTT 9 OO 
TACTATCATG GTCGATATCC AACTATTCAA 

D S T S Y R S> 209 
HIV1 (MN) GP120 GENE > 

GTAATACTC AGTCATTACA CAAGCTTGTc 930 
CATTATGGAG TCAGTAATGT GTTCGAACAG 
C N T S W I T O A CX 29 

HIVl (MN) GP120 GENE > 

CAAAGATATC CTTTGAGCCA AITCCCATAC 960 
GTTTCTATAG GAAACTCGGT TAAGGGTATG 
P K I S F E P I P I 229 

HIV (MN) GP120 GENE > 

ACTATTGTGC CCCGGCTGGT TTTGCGATTC 990 
TGATAACACG GGGCCGACCA AAACGCTAAG 
H Y C A P A G F A > 239 

HIWl (MN) GP120 GENE > 

  






































































































































































































































































