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HIV-1 ENVELOPE GLYCOPROTEINS HAVING 

UNUSUAL DISULFIDE STRUCTURE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of U.S. Provisional Application 

No. 60/477 ,815, filed on June 12, 2003, which is hereby incorporated by reference in its 

entirety. 

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER FEDERALLY 

SPONSORED RESEARCH AND DEVELOPMENT 

[0002) This invention was made with government support under Small Business 

Research Grant (SBIR) No. 4 R44 AI052624-02. The government may have certain rights 

in this invention. 

FIBLD OF THE INVENTION 

[0003) The present invention relates generally to the area of immunogenic 

compositi6ns useful for eliciting or measuring immune responses against human 

immunodeficiency virus type l(HIV-1) envelope glycoproteins: gp120 and/or gp160.Jn 

particular, the invention relates to inununogenic compositions comprising a polypeptide 

comprising a gp 120 sequence, and/or a polynucleotide (RNA or DNA) encoding such a 

polypeptide, wherein the compositions elicit an immune response useful in the prevention or 

treatment ofHIV-1 infection and/or disease (AIDS). 

BACKGROUND OF THE INVENTION 

[0004) Acquired immunodeficiency syndrome (AIDS) is caused by a retrovirus 

identified as the human immunodeficiency virus (HIV). There have been intense efforts to 

develop a vaccine that induces a protective immune response based on induction of 

antibodies or cellular responses. Recent efforts have used subunit vaccines where an HIV 

protein, rather than attenuated or killed virus, is used as the immunogen in the vaccine for 

safety reasons. Subunit vaccines generally include gpl20, the portion of the HIV envelope 

protein that is displayed on the surface of the virion and virus-infected cells. In this regard, 
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gpl20 mediates HN-1 infection by free virions or by cell-to-cell fusion. In both 

circumstances, gp120 initiates HN-1 infection by binding to two cellular receptors: one 

being CD4 and the other being a chemokine receptor (typically CCRS or CXCR4). Distinct 

high-affinity binding sites for CD4 and chemokine receptors have been located on the 

surface of the gp 120 molecule. 

[0005] The I-ITV envelope protein has been extensively described, and the amino 

acid and nucleotide sequences for HIV envelope from a large number of HIV strains are 

known. The gpl20 molecule consists of a polyPeptide core of 60,000 daltons, which is 

extensively modified by N-linked glycosylation to increase the apparent molecular weight 

of the molecule to 120,000 daltons. The mature HIV-1 envelope pro!eins, gp120 and gp41 

are both derived from a common precursor, gp160. The gp160 precursor contains an 

amino-terminal signal sequence that directs the protein to be synthesized on membrane­

bound ribosomes and ensures translocation of nascent polyPeptides into the lumen of the 

endoplasmic reticulum (secretory pathway) .. Jn the endoplasmic reticulum, the signal 

sequence is removed by a signal peptidase, and the protein acquires the "simple" high­

mannose tyPe of N-linked carbohydrate in a cotranslational process. The carbohydrate­

containing protein is then transported to the Golgi Apparatus where much of the high­

mannose carbohydrate is converted to "complex" sialic acid-containing carbohydrate. In 

addition gp160, is converted to a gp120/gp41 complex by proteolysis by furin or a furin-like 

peptidase at a conserved glycoprotein processing site. The gp120/gp41 complex is then 

exported to the cell surface where it is thought to form trimer structures. In cellular or 

virion membranes, gp120 occurs as a peripheral membrane protein that is associated with 

gp41 by non-covalent interactions. In contrast, gp41 is an integral membrane protein, 

which is anchored in the membrane bilayer by a hydrophobic transmembrane domain 

located near the carboxyl terminus. 

[0006] The amino acid sequence of gpl20 contains five relatively conserved 

domains (Cl-CS) interspersed with five hypervariable domains (VI-VS). The positions of 

18 cysteine residues in the gpl20 primary sequence, and the positions of 13 of the 

approximately 24 N-linked glycosylation sites in the gpl20 sequence are conserved among 

most gp120 sequences. The hyPervariable domains contain extensive amino acid 

substitutions, insertions and deletions. Sequence variations in these domains account for up 

to 30% overall sequence variability between gp120 molecules from the various viral 
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isolates. Despite this variation, all gp120 sequences preserve the ability of the vinis to 

interact with gp41 and to bind to the CD4 and chemokine (CCR5 and CXCR4) receptors to 

induce fusion of the viral and host cell membranes. 

SUMMARY OF THE INVENTION 

[0007] The invention provides an i=unogenic composition including an isolated 

polypeptide, or an isolated polynucleotide, and a pharmaceutically acceptable carrier. The 

isolated polypeptide includes, or the isolated polynucleotide encodes, a first gp120 amino 

acid sequence, wherein the first gp120 sequence includes at least the V2, V3, and C4 

domains of gpl20 and: (i) the first gp120 sequence lacks one or more cysteine residues at 

one or more of the following positions: 54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239, 

247, 296, 331, 378, 385, 418, and 445; and/or (ii) the first gp120 sequence comprises one or 

more additional cysteine residues at a position other than the following positions: 24, 29, 

34,54, 74, 119, 126, 131, 157, 196,205,218,228,239,247,296,331,378,385,418,445, 

493, 495, 499-501, 503-508, and 510, as numbered from the N-terminal methionine of 

gp120 from the HXB-2 strain of HIV gpl20. However, the first gp120 sequence is not a 

subtype G gpl20 sequence having one or more additional cysteines in the Vl domain or a 

subtype E gpl20 sequence having one or more additional cysteines in the V4 domain. In 

preferred embodiments, the first gp120 sequence additionally comprises the Vl domain. 

[0008] In one embodiment, the first gp120 sequence lacks one or more cysteine 

residues at one or more of the following positions: 54, 74, 119, 126, 157, 205, 218, 228, 

239, 247, 331, 378, or 385. 

[0009] In another embodiment, the first gpl20 sequence includes one or more 

additional cysteine residues at a position other than the following positions: 54, 74, 119, 

126, 131, 157, 196, 205, 218, 228, 239, 247, 296, 331, 378, 385, 418, or 445, provided that 

the one or more additional cysteine residues are not present in the Vl domain of gpl20. 

[0010] The first gp120 sequence can include a naturally occurring gp120 sequence 

and preferably includes a gp120 sequence from a primary isolate of HIV. In preferred 

embodiments, the first gp120 sequence has at least about 99% identity to each of the Vl, 

V2, V3, and C4 domains of a gp120 selected from the group consisting of SEQ ID N0:2, 4, 

6,8,10,12, 14, 16, 18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52,54, 
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56,58,60,62,64,66,68, 70, 72, 74,76, 78,80,82,84,86,88,90,92,94,96,98, 100, 102, 

104, 106, 108, 110, 112,114, 116,118,120, 122, 124, 126, 128, 130,132, 134,andl36. In 

more preferred embodiments, the first gp120 sequence includes at least the VI, V2, V3, and 

C4 domains of a gp120 selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 

14,16,18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52,54,56,58,60, 

62,64,66,68, 70, 72, 74, 76, 78,80,82,84,86,88,90,92,94,96,98,100,102, 104, 106, 

108, 110, 112, 114,116,118, 120, 122,124, 126,128, 130,132, 134,andl36. 

[0011] In a preferred embodiment, the first gpl20 sequence comprises an odd 

number of cysteines. In a variation of this embodiment, the immunogenic composition 

includes the polypeptide comprising the first gp120 sequence, and a cysteine in the first 

gp120 sequence is covalently bonded with another polypeptide, preferably via a disulfide 

bond. The other polypeptide can include a second gpl20 sequence. Where the second 

gp120 sequence is the same as the first gpl20 sequence, the first and second gp120 

sequences form a hornodimer. Where the second gp120 sequence is different from the first 

gp120 sequence, the first and second gpl20 sequences form a heterodimer. The other 

polypeptide can additionally, or alternatively, include a gp4 l amino acid sequence. 

[0012] The invention also provides irnmunogenic compositions including the 

polypeptide comprising the first gpl20 sequence, where a cysteine in the gp120 sequence is 

covalently bonded with an agent selected from the group consisting of a cell-specific 

binding moiety, a drug, an irnmunostimulatory oligonucleotide (e.g., CpG), and an 

irnrnunogenic carrier protein. 

[0013] In certain embodiments, the immunogenic composition includes a 

polypeptide including, or the polynucleotide encoding, a fusion polypeptide including the 

first gpl20 sequence. 

[0014] 

desired. 

[0015] 

The immunogenic composition can additionally include an adjuvant, if 

The invention also provides an isolated polypeptide including a first gp120 

amino acid sequence, wherein the first gp120 sequence comprises at least the V2, V3, and 

C4 domains of gp120 and: (a) the first gp120 sequence lacks one or more cysteine residues 

at one or more of the following positions: 54, 74, 119, 126, 157, 205, 218, 228, 239, 247, 

331, 378, or 385; and/or (b) the first gp120 sequence comprises one or more additional 
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cysteine residues at a position other than the following positions: 54, 74, 119, 126, 131, 157, 

196, 205, 218, 228, 239, 247, 296, 331, 378, 385, 418, or 445, provided that the one or more 

additional cysteine residues are not present in the Vl domain of gp120,as numbered from 

the N-terntlnal methionine of gpl20 from the HXB-2 strain of HIV gp120. However, the 

first gp120 sequence is not a subtype E gp120 sequence having one or more additional 

cysteines in the V4 domain. In preferred embodiments, the first gp120 sequence 

additionally comprises the VI domain. 

[0016] In one embodiment, the isolated polypeptide includes a first gp120 sequence 

lacking one or more cysteine residues at one or more of the following positions: 54, 74, 

119, 126, 157, 205, 218, 228, 239, 247, 331, 378, or 385. In another embodiment, the 

isolated polyPeptide includes a first gp120 sequence including one or more additional 

cysteine residues at a position other than the following positions: 54, 74, 119, 126, 131, 157, 

196, 205, 218, 228, 239, 247, 296, 331, 378, 385, 418, or 445, provided that the one or more 

additional cysteine residues are not present in the VI domain of gp120. 

[0017] In preferred embodiments, the isolated polypeptide in\:ludes a first gpl20 

amino acid sequence that has at least about 99% identity to each of the Vl, V2, V3, and C4 

domains of a gp120 selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 

16, 18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52,54,56,58,60,62, 

64,66,68, 70,72, 74, 76, 78,80,82,84,86,88,90,92,94,96,98, 100, 102, 104, 106,108, 

110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, and 136. In more preferred 

embodiments, the first gpl20 sequence includes at least the Vl, V2, V3, and C4 domains of 

a gp120 selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 

22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52,54,56,58,60,62,64,66,68, 

70, 72, 74, 76, 78,80,82, 84,86,88,90,92,94,96,98, 100,102, 104,106, 108, 110, 112, 

114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, and 136. 

[0018] In a preferred embodiment, the isolated polypeptide includes a first gp120 

sequence having an odd number of cysteines. In a variation of this embodiment, a cysteine 

in the first gp120 sequence is covalently bonded with another polypeptide, preferably via a 

disulfide bond. The other polypeptide can include a second gpl20 sequence. Where the 

second gpl20 sequence is the same as the first gp120 sequence, the first and second gpl20 

sequences form a homodimer. Where the second gp120 sequence is different from the first 
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gpl20 sequence, the first and second gpl20 sequences form a heterodimer. The other 

polypeptide can additionally, or alternatively, include a gp41 amino acid sequence. 

[0019] The invention also provides isolated polypeptides where a cysteine in the 

gpl20 sequence is covalently bonded with an agent selected from the group consisting of a 

cell-specific binding moiety, a drug, an immunostimulatory oligonucleotide, and an 

immunogenic carrier protein. 

[0020) In certain embodiments, the isolated polypeptide includes a fusion 

polypeptide including the first gpl20 sequence. The fusion polypeptide can include a 

heterologous signal sequence, such as, e.g., the herpes simplex virus glycoprotein D (gD-1) 

signal sequence or the human tissue plasminogen activator signal sequence. The fusion 

polypeptide can additionally, or alternatively, include an epitope tag. 

[0021] Also provided by the invention is an isolated polynucleotide encoding any of 

the isolated polypeptides of the invention. If intended for use in expression of the encoded 

polypeptide, the polynucleotide is preferably codon-optimized for expression in a host cell 

of a particular species. In preferred embodiments, the polynucleotide encodes a gp120 

sequence that has at least about 99% identity to each of the Vl, V2, V3, and C4 domains of 

a gpl20 selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 

22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52,54,56,58,60,62,64,66,68, 

70, 72, 74, 76, 78,80,82,84,86,88,90,92,94,96,98, 100,102, 104, 106,108, 110,112, 

114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, and 136. Jn more preferred 

embodiments, the polynucleotide includes a gp120 nucleotide sequence selected from the 

group consisting SEQ ID NO:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 

37,39,41,43,45,47,49,51,53,55,57,59,61,63,65,67,69, 71, 73, 75, 77, 79,81,83, 

85,87,89,91,93,95,97,99, 101, 103, 105,107, 109, 111, 113, 115,117,119,121, 123, 

125, 127, 129, 131, 133, 135 or a subsequence thereof, wherein the subsequence encodes at 

least the Vl, V2, V3, and C4 domains of gp120. 

[0022] Other aspects of the invention include a vector including any of the 

polynucleotides of the invention and a host cell including the vector. Preferred vectors of 

the invention include expression vectors and viral vectors. Preferred host cells include 

mammalian and bacterial cells. 
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[0023] The invention also provides a method of producing a polypeptide including a 

first gp120 amino acid sequence. In one embodiment, the method entails: (a) introducing a 

vector of the invention into a cell; and (b) expressing the polypeptide. The cell can be in 

vivo or in culture. If in culture, the method can additionally entail recovering the 

polypeptide from the culture. In another embodiment, the polypeptide is produced by: (a) 

culturing a host cell of the invention, wherein the host cell includes an expression vector, 

and the host cell is cultured under conditions suitable for expression of the polypeptide; and 

(b) recovering the polypeptide from the culture. 

[0024] Another aspect of the invention is a method of immunizing an animal with a 

polypeptide including a first gp120 sequence. This method entails administering an 

immunogenic composition of the invention to the animal. 

[0025] The invention also provides a diagnostic method that entails contacting a 
' 

biological sample from a subject with: (a) an isolated polypeptide including a gp120 amino 

acid sequence; and (b) determining whether the sample contains antibodies that specifically 

bind to the isolated polypeptide. The gpl20 sequence includes at least the V2, V3, and C4 

domains of gp 120 and: (i) lacks one or more cysteine residues at one or more of the 

following positions: 54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239, 247, 296, 331, 

378, 385, 418, and 445; and/or (ii) includes one or more additional cysteine residues at a 

position other than the following positions: 24, 29, 34, 54, 74, 119, 126, 131, 157, 196, 205, 

218,228,239,247,296,331,378,385,418,445,493,495,499-501,503-508,and510,as 

numbered from the N-terminal methionine of gp120 from the HXB-2 strain of HIV gp120. 

However, the gp120 sequence is not a subtype G gp120 sequence having one or more 

additional cysteines in the Vl domain or a subtype E gp120 sequence having one or more 

additional cysteines in the V4 domain. In preferred embodiments, the gp120 sequence 

additionally includes the Vl domain. 

[0026] In an alternative embodiment, the invention provides a diagnostic method 

that entails assaying a biological sample from a subject to determine whether the sample 

includes a polypeptide including, or a polyoucleotide encoding, a gp 120 amino acid 

sequence having an unusual number of cysteines. More specifically, the sample is assayed 

for a gp120 amino acid sequence that: (a) lacks one or more cysteine residues at one or 

more of the following positions: 54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239, 247, 
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296, 331, 378, 385, 418, and 445; and/or (b) comprises one or more additional cysteine 

residues at a position other than the following positions: 24, 29, 34, 54, 74, 119, 126, 131, 

157,196,205,218,228,239,247,296,331,378,385,418,445,493,495,499-501,503-

508, and 510; as numbered from the N-terminal methionine of gp120 from the HXB-2 strain 

of HIV gpl20. Preferably, the gp120 sequence is not a subtype G gpl20 sequence having 

one or more additional cysteines in the Vl domain or a subtype E gp120 sequence having 

one or more additional cysteines in the V 4 domain. 

[0027] In one variation of this embodiment, the assay is an immunoassay that entails 

contacting the sample with an antibody that specifically binds the gp120 sequence under 

conditions suitable for binding. 

[0028) In another variation of this embodiment, the assay is a polynucleotide-based 

assay in which sample polynucleotides are contacted with a nucleic acid molecule that 

hybridizes specifically to a nucleotide sequence encoding the gpl20 sequence under 

conditions suitable for hybridization. In a preferred embodiment, the nucleic acid molecule 

can be one of a pair of amplification primers, in which case the assay is conducted by 

contacting sample polynucleotides with both amplification primers under conditions 

suitable for amplification, and then determining whether an amplification product is 

produced. In another preferred embodiment, the nucleic acid molet;ule is a nucleic acid 

probe affixed to a solid phase, and the assay is conducted by determining whether sample 

polynucleotides hybridize specifically to the nucleic acid probe. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] The figures show schematic diagrams of the HIV-1 gp120 amino acid 

sequence. For all figures, the numbering for each amino acid residue position is relative to 

the HIV-1 strain HXB2. Lines indicate the actual amino acid residue that was mutated, with 

the amino acid residues labeled using the standard single-letter abbreviations. All mutations 

are designated in the following format to show a substitution of one residue for another: X -

>' Y at position Z (of HXB2) where Xis the replaced amino acid, and Y is the replacement 

(i.e., new) amino acid. The five variable and five conserved regions are indicated as Vl-V5 

and Cl-CS, respectively. 
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[0030] FIG. 1. Positions 54 and 126 have substitutions that alter the Cys residues to 

Arg residues in sample U-lOlcl. The total cysteine complement is 16 residues. 

[0031] FIG. 2. Positions 131 and 228 have substitutions that alter the Cys residues 

to Arg and Tyr, respectively, in sample U-I78c13. The total cysteine complement is I6 

residues. 

[0032] FIG. 3 shows the HIV-I samples that have a total cysteine complement of 17 

residues. The sample names are indicated in parentheses after each mutation. 

[0033] FIG. 4 shows the HIV-I samples that have a total cysteine complement of 19 

residues. The sample names are indicated in parentheses after each mutation. 

[0034] FIG. 5A-X shows the HIV-I samples that have a total cysteine complement 

of 20 residues. The sample names are indicated below each representation. Jn this 

composite figure, only the region that has additional Cys residues is shown. Jn panels A-S, 

the number of residues in the loop (excluding the Cys residues) is shown in the lower, right­

hand portion of the panel. Panel T, showing U-374cl and U-234c10, represent one set of 

potential secondary structures based on the additional cysteines. Panel U shows different 

conformations for U-374cl and U-208_ 4cl, based on distinct Cys pairings. Additional Cys 
\ 

residues in V2 (U-033cl) (panel V), V4 (U-210c2) (panel W), and VS (U-062_2c5) (panel 

X) are also depicted. 

DETAILED DESCRIPTION 

[0035] The present invention provides isolated polypeptides that include sequences 

from HIV gp120. These gpl20 sequences have unusual disulfide structure. Specifically, 

the gpl20 sequences of the invention contain more or fewer than the usual 18 cysteine 

residues. The gp120 sequences described herein were obtained in a large-scale clinical trial 

of an HIV _vaccine carried out at 61 clinical sites throughout North America, Puerto Rico, 

and the Netherlands. During the course of these studies, gp120-encoding cDNAs from 350 

recent HIV new infections were cloned and sequenced. In these studies, plasma samples 

were taken within 6 months of infection, and plasma viral RNA was reverse transcribed, 

amplified by the polymerase chain reaction (PCR), and sequenced. Surprisingly, 

approximately 20 percent of the gp 120 sequences obtained had unusual disulfide structure. 

Thus, this structural feature is found in a significant number of successful viruses early after 
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infection, before extensive mutation can occur in the host. Thus, viruses with unusual 

disulfide structure may represent a "transmission phenotype" associated with new infections 

or a major new variant of HIV-1 in circulation in North America. In either case, vaccines 

designed to prevent HIV-1 infection should be directed against viruses containing gp 120s 

with unusual disulfide stmcture. 

[0036] Naturally occuning proteins containing an odd number of cysteines are 

unusual because free sulfhydryl groups are highly reactive with other free sulfhydryl groups 

and therefore tend to form intrarnolecular and intermolecular disulfide bonds. gp120 

sequences of the invention that contain an odd number of cysteines are of interest because 

the unpaired cysteine residue can form an extra inter-or intra- molecular disulfide bond and 

may represent a previously undescribed mechanism used by the vims to generate molecular 

diversity. In principle, such diversity could be generated by altering intra- or intermolecular 

disulfide structure, by mediating a covalvent linkage between two gp120 molecules (each 

with an unpaired cysteine residue), by mediating a covalent linkage with a cysteine reside in 

gp41, or by mediating a covalent linkage with a another viral or cellular protein. 

[0037] Moreover, vaccine developers can make use ofHIV-1 envelope proteins 

containing an unpaired cysteine residue in the creation of novel antigens that more 

accurately replicate the structure of gp120/gp41 complexes that occur on the surface of 

virions and vims-infected cells. For example, the viral spikes on the surface of the HIV-1 

virions and vims-infected cells are thought to be non-covalent oligomers (usually trimers) 

of monomeric gpl20/gp41 complexes. Because these complexes are fragile and 

disassociate, it has not been possible to purify monomeric or oligomeric gp120/gp41 

complexes. It is believed, however, that superior HIV-1 vaccines could be developed if a 

method for producing oligomeric gp120/gp41 complexes could be developed. Indeed some 

investigators have used in vitro mutagenesis to engineer unpaired cysteine residues into the 

structures of gpl20 and gp41 in order to create stable, covalently linked gp120/gp41 

complexes. Although covalently linked complexes were achieved, the resulting structures 

were not naturally occurring structures and therefore did not accurately replicate the 

structure of the gp120/gp41 complexes, as they exist in virions or virus-infected cells. 

Because many of the molecules described in the present application are naturally occurring 

and have an unpaired cysteine in defined regions that are remote from those previously used 

for the production of disulfide stabilized gp120/gp41 complexes, these molecules offer a 
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unique opportunity to genetically engineer a variety of disulfide-bonded structures to 

enhance the immnnogenicity of gp120. Exemplary structures include homodimers, 

gp120/gp41 heterodimers, gp120s covalently linked to other IIlV-1 proteins, gp120s linked 

to non-IIlV-1 proteins, or gp120s covalently linked to non-protein chemical compositions. 

Such structures can enhance immnnogenicity beyond that achievable with monomers. 

Heterodimeric gp120 complexes are useful to expand the breadth of the immune response. 

For example, a heterodimer containing gp120 sequences from two different HIV-1 subtypes 

can be employed to elicit an immune response against eac.h HIV-1 subtype. In other 

embodiments, gpl20 sequences containing a free sulfhydryl group can be linked to other 

moieties, for example, to target gp120 sequences to particular cell types (e.g., dendritic cells 

or macrophages) or to enhance immnnogenicity (e.g., by linking gp120 sequences to a 

highly immunogenic carrier protein, such as diptheria toxin, keyhole limpet hemocyanin, 

thyroglobulin, or bovine serum albumin). Because gp120 binds with high affinity to the cell 

surface antigen CD4, gp120 sequences containing free sulfhydryl groups can be linked to a 

drug for targeting to CD4-bearing cells. 

Definitions 

[0038) Terms used in the claims and specification are defined as set forth below 

unless otherwise specified. 

[0039) A full-length gp120 amino acid sequence is said to have one or more 

"additional cysteines" if the sequence contains more than the 18 cysteine residues present in 

most full-length gp120 sequences. A gp120 fragment is also said to have "additional 

cysteines" if the full-length gp120 sequence from which it was derived contains more than 

the usual 18 cysteine residues, and one or more of the extra cysteine(s) is/are present in the 

fragment. 

[0040) The term "immunogenic composition" refers to any composition that is 

capable of eliciting an immune response. 

[0041) As used herein, the term "vaccine" refers to an immunogenic composition 

that reduces the risk of, or prevents, infection by an infectious agent (a "prophylactic 

vaccine") or that ameliorates, to any extent, an existing infection (a "therapeutic vaccine"). 
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If a vaccine protects an organism from subsequent challenge with the infectious agent, the 

vaccines is said to be "protective." 

[0042) As used herein, the term "DNA vaccine" is a vaccine containing one or more 

polynucleotides encoding an antigen, wherein administration of the polynucleotide to an 

organism results in expression of the encoded antigen, followed by an immune response to 

that antigen. 

[0043) As used herein, the tenn "virus-derived vaccine" refers to a vaccine 

containing a viral particle, a virus-like particle (VLP), some portion of a viral particle or 

VLP, and/or a virally infected cell that displays the antigen on its surface, wherein 

administration of the particle or cell to an organism elicits an immune response to the 

displayed antigen. The term "virus-derived vaccine" encompasses chimeric viral particles 

or VLPs, which contain components from two or more different sources. 

[0044] The tenns "polypeptide" and ''protein" are used interchangeably herein to 

refer to a polymer of amino acids, and unless otherwise limited, include atypical amino 

acids that can function in a similar manner to naturally occurring amino acids. 

[0045] As used with respect to polypeptides or polynucleotides, the term "isolated" 

refers to a polypeptide or polynucleotide that bas been separated from at least one other 
. 

component that is typically present with the polypeptide or polynucleotide. Thus, a 

naturally occurring polypeptide is isolated if it has been purified away from at least one 

other component that occurs naturally with the polypeptide or polynucleotide. A 

recombinant polypeptide or polynucleotide is isolated if it has been purified away from at 

least one other component present when the polypeptide or polynucleotide is produced. 

[0046] The tenns "amino acid" or "amino acid residue," include naturally occurring 

L-amino acids or residues, unless otherwise specifically indicated. The commonly used 

one- and three-letter abbreviations for amino acids are used herein (Lehninger, A. L. (1975) 

Biochemistry, 2d ed., pp. 71-92, Worth Publishers, N. Y.). The tenns "amino acid" and 

"amino acid residue" include D-amino acids as well as chemically modified amino acids, 

such as amino acid analogs, naturally occurring amino acids that are not usually 

incorporated into proteins, and chemically synthesized compounds having the characteristic 

properties of amino acids (collectively, "atypical" amino acids). For example, analogs or 

mimetics of phenylalanine or praline, which allow the same conformational restriction of 
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the peptide compounds as natural Phe or Pro are included within the definition of "amino 

acid." 

[0047] Exemplary atypical amino acids, include, for example, those described in 

International Publication No. WO 90/01940 as well as 2-amino adipic acid (Aad), which 

can be substituted for Glu and Asp; 2-arninopimelic acid (Apm), for Glu and Asp; 2-

aminobutyric acid (Abu), for Met, Leu, and other aliphatic amino acids; 2-arninoheptanoic 

acid (Abe), for Met, Leu, and other aliphatic amino acids; 2-aminoisobutyric acid (Aib), for 

Gly; cyclohexylalanine (Cha), for Val, Leu, and Ile; homoarginine (Har), for Arg and Lys; 

2, 3-diaminopropionic acid (Dpr), for Lys, Arg, and His; N-ethylglycine (EtGly) for Gly, 

Pro, and Ala; N-ethylasparagine (EtAsn), for Asn and Gln; hydroxyllysine (Hy!), for Lys; 

allohydroxyllysine (Ahyl), for Lys; 3- (and 4-) hydoxyproline (3Hyp, 4Hyp), for Pro, Ser, 

and Thr; allo-isoleucine (Aile), for Ile, Leu, and Val; alnidinophenylalanine, for Ala; N­

methylglycine (MeG!y, sarcosine), for Gly, Pro, and Ala; N-methylisoleucine (Melle), for 

Ile; norvaline (Nva), for Met and other alipjlatic amino acids; norleucine (Nle), for Met and 

other aliphatic amino acids; omithine (Orn), for Lys, Arg, and His; citrulline (Cit) and 

methionine sulfoxide (MSO) for Thr, Asn, and Gln; N-methylphenylalanine (MePhe), 

trimethylphenylalanine, halo (F, Cl, Br, and 1) phenylalanine, and trifluorylphenyla!anine, 

forPhe. 

[0048] As used with reference to a polypeptide, the term "full-length" refers to a 

polypeptide having the same length as the mature wild-type polypeptide. 

[0049] The term "fragment" is used herein with reference to a polypeptide or a 

polynucleotide to describe a portion of a larger molecule. Thus, a polypeptide fragment can 

lack an N-terminal portion of the larger molecule, a C-terminal portion, or both. 

Polypeptide fragments are also referred to herein as "peptides." A fragment of a 

polynucleotide can lack a 5' portion of the larger molecule, a 3' portion, or both. 

Polynucleotide fragments are also referred to herein as "oligonucleotides." 

Oligonucleotides arc relatively short nucleic acid molecules, generally shorter than 200 

nucleotides, more particularly, shmter than 100 nucleotides, most particularly, shorter than 

50 nucleotides. Typically, oligonucleotides are single-stranded DNA molecules. 

[0050] A "subsequence" of an amino acid or nucleotide sequence is a portion of a 

larger sequence. 
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[0051] The terms "identical" or "percent identity," in the context of two or more 

amino acid or nucleotide sequences, refer to two or more sequences or subsequences that 

are the same or have a specified percentage of amino acid residues or nucleotides that are 

the same, when compared and aligned for maximum correspondence, as measured using 

one of the following sequence comparison algorithms or by visual inspection. 

[0052] For sequence comparison, typically one sequence acts as a reference 

'sequence, to which test sequences are compared. When using a sequence comparison 

algorithm, test and reference sequences are input into a computer, subsequence coordinates 

are designated, if necessary, and sequence algorithm program parameters are designated. 

The sequence comparison algorithm then calculates the percent sequence identity for the 

test sequence(s) relative to the reference sequence, based on the designated program 

parameters. 

[0053] Optimal alignment of sequences for comparison can be conducted, e.g., by 

the local homology algorithm of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by 

the homology alignment algorithm of Needleman & Wunsch, J. Mol. Biol. 48;443 (1970), 

by the search for similarity method of Pearson & Lipman (1988) Proc. Natl. Acad. Sci. USA 

85 :2444, by computerized implementations of these algorithms (GAP, BESTFIT, FAST A, 

and TFASTA in the Wisconsin Genetics Software Package, Genetics Computer Group, 575 

Science Dr., Madison, WI), or by visual inspection (see generally Ausubel et al., supra). 

[0054] One example of a useful algorithm is Pll.EUP. Pll.EUP creates a multiple 

sequence alignment from a group of related sequences using progressive, pairwise 

alignments to show relationship and percent sequence identity. It also plots a tree or 

dendrogram showing the clustering relationships used to create the alignment. PILE~ 

uses a simplification of the progressive alignment method of Peng & Doolittle (1987) J. 

Mol. Evol. 35:351-360. The method used is similar to the method described by Higgins & 

Sharp (1989) CABIOS 5: 151-153. The program can align up to 300 sequences, each of a 

maximum length of 5,000 nucleotides or amino acids. The multiple alignment procedure 

begins with the pairwise alignment of the two most similar sequences, producing a cluster 

of two aligned sequences. This cluster is then aligned to the next most related sequence or 

cluster of aligned sequences. Two clusters of sequences are aligned by a simple extension 

of the pairwise alignment of two individual sequences. The final alignment is achieved by a 

14 



WO 2004/110384 PCT/US2004/018672 

series of progressive, pairwise alignments. The program is run by designating specific 

sequences and their amino acid or nucleotide coordinates for regions of sequence 

comparison and by designating the program parameters. For example, a reference sequence 

can be compared to other test sequences to determine the percent sequence identity 

relationship using the following parameters: default gap weight (3.00), default gap length 

weight (0.10), and weighted end gaps. 

10055] Another example of algorithm that is suitable for determining percent 

sequence identity and sequence similarity is the BLAST algorithm (Basic Local Alignment 

Search Tool), which is described in Altschul et al. (1990) J. Mol. Biol. 215: 403-410. 

Software for performing BLAST analyses is publicly available through the National Center 

for Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves 

first identifying high scoring sequence pairs (HSPs) by identifying short words of length W 

in the query sequence, which either match or satisfy some positive-valued threshold score T 

when aligned with a.word of the same length in a database sequence. Tis referred to as the 

neighborhood word score threshold (Altschul et al, supra). These initial neighborhood word 

hits act as seeds for initiating searches to find longer HSPs containing them. The word hits 

are then extended in both directions along each sequence for as far as the cumulative 

alignment score can be increased. Cumulative scores are calculated using, for nucleotide 

sequences, the parameters M (reward score for a pair of matching residues; always > 0) and 

N (penalty score for mismatching residues; always < 0). For amino acid sequences, a 

scoring matrix is used to calculate the cumulative score. Extension of the word hits in each 

direction are halted when: the cumulative alignment score falls off by the quantity X from 

its maximum achieved value; the cumulative score goes to zero or below, due to the 

accumulation of one or more negative-scoring residue alignments; or the end of either 

sequence is reached. The BLAST algorithm parameters W, T, and X determine the 

sensitivity and speed of the alignment. The BLASTN program (for nucleotide sequences) 

uses as defaults a word length (W) of 11, an expectation (E) of 10, M=S, N=-4, and a 

comparison of both strands. For amino acid sequences, the BLASTP program uses as 

defaults a word length (W) of 3, an expectation (E) of 10, and the BLOSUM62 scoring 

matrix (see Henilcoff & Henikoff (1989) Proc. Natl. Acad.·Sci. USA 89:10915). 

[0056] In addition to calculating percent sequence identity, the BLAST algorithm 

also performs a statistical analysis of the similarity between two sequences (see, e.g., Karlin 
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& Altschul (1993) Proc. Natl. Acad. Sci. USA ,90: 5873-5787). One measure of similarity 

provided by the BLAST algorithm is the smallest sum probability (p(N) ), which provides an 

indication of the probability by which a match between two nucleotide or amino acid 

sequences would occur by chance. For example, a nucleic acid is considered similar to a 

reference sequence if the smallest sum probability in a comparison of the test nucleic acid to 

the reference nudeic acid is less than about 0.1, more preferably less than about 0.01, and 

most preferably Jess than about 0.001. 

[0057] Residues in two or more polypeptides are said to "correspond" if they are 

either homologous (i.e., occupying similar positions in either primary, secondary, or tertiary 

structure) or analogous (i.e., having the same or similar functional capacities). As is well 

known in the art, homologous residues can be determined by aligning the polypeptide 

sequences for maximum correspondence as described above. 

[0058] Positions in gpl20 amino acid sequences described in the application are 

identified by position numbers, wherein the numbering is from the N-terminal methionine 

of gpl20 from theHXB-2 strain of HIV (SEQ ID NO:l38). 

[0059] A gp120 amino acid sequence is said to lack a cysteine at a particular 

position if another amino acid residue is substituted for the cysteine that is usually present at 

that position or if the cysteine has been deleted. 

[0060] As used with reference to polypeptides, the term "wild-type" refers to any 

polypeptide having an amino acid sequence present in a polypeptide from a naturally 

occurring organism, regardless of the source of the molecule; i.e., the term "wild-type" 

refers to sequence characteristics, regardless of whether the molecule is purified from a 

natural source; expressed using recombinant technology, followed by purification; or 

synthesized. 

[0061] The term "amino acid sequence variant" refers to a polypeptide having an 

amino acid sequence that differs from a wild-type amino acid sequence by the addition, 

deletion, or substitution of an amino acid. 

[0062] The term "conservative amino acid substitution" is used herein to refer to the 

replacement of an amino acid with a functionally equivalent amino acid. Functionally 

equivalent amino acids are generally similar in size and/or character (e.g., charge or 
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hydrophobicity) to the amino acids they replace. Amino acids of similar character can be 

grouped as follows: 

[0063] 

substitutions. 

(1) hydrophobic: His, Trp, Tyr, Phe, Met, Leu, Ile, Val, Ala; 

(2) neutral hydrophobic: Cys, Ser, Thr; 

(3) polar: Ser, Thr, Asn, Gln; 

(4) acidic/negatively charged: Asp, Glu; 

(5) charged: Asp, Glu, Arg, Lys, His; 

(6) basic/positively charged: Arg, Lys, His; 

(7) basic: Asn, Gln, His, Lys, Arg; 

(8) residues that influence chain orientation: Gly, Pro; and 

(9) aromatic: Trp, Tyr, Phe, His. 

The following table shows exemplary and preferred conservative amino acid 
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Preferred Conservative 
Original Residue Exemplary Conservative Substitution Substitution 

Ala Val, Leu, Ile Val 
Arg Lys, Gin, Asn Lys 
Asn Gin, His, Lys, Arg Gin 

ASJ? Glu Glu 
Cys Ser Ser 
Gin Asn Asn 
Glu Asp Asp 
Gly Pro Pro 
His Asn, Gln, Lys, Arg Asn 
Ile Leu, Val, Met, Ala, Phe Leu 
Leu Ile, Val, Met, Ala, Phe Ile 
Lys Arg, Gin, Asn Arg 
Met Leu, Phe, Ile Leu 
Phe Leu, Val, Ile, Ala Leu 
Pro Gly Gly 
Ser Thr Thr 
Thr Ser Ser 
Trp Tyr Tyr 
Tyr Trp, Phe, Thr, Ser Phe 
Val Ile, Leu, Met, Phe, Ala Leu 

[0064] A ''signal sequence" is an amino acid sequence that is found on membrane-
' , 

bound and secreted proteins that directs the synthesis of proteins to membrane-bound 

ribosomes and mediates trans!ocation of nascent peptide chains into the lumen of the 

endoplasmic reticulum, where a variety of post translational modifications (e.g., 

glycosylation) are available that are not available to proteins synthesized in the cytoplasm 

on free ribosomes. As used in recombinant expression, the polypeptide is secreted from a 

cell expressing the polypeptide into the culture medium for ease of purification. A signal 

sequence is said to be "heterologous" if the signal sequence is derived from a polypeptide 

other than the polypeptide to which it is fused to facilitate recombinant expression or 

secretion. 

[0065] An "epitope tag" is an amino acid sequence that defines an epitope for an 

antibody. Epitope tags can be engineered into polypeptides or peptides of interest to 

facilitate purification or detection. 
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[0066] As used herein, a "fusion polypeptide" is a polypeptide that includes an 

amino acid sequence from one polypeptide linked to an amino acid sequence not normally 

present in that polyPeptide. The latter may be an amino acid sequence from a different 

polypeptide (e.g., a heterologous signal sequence) or an artificial sequence. Generally, 

fusion polypeptides are expressed using recombinant technology that utilizes a construct 

containing a nucleotide sequence encoding one polypeptide sequence fused, in frame, to a 

nucleotide sequence encoding the other polypeptide sequence. 

[0067] As used with reference to a polypeptide or polypeptide fragment, the term 

"derivative" includes amino acid sequence variants as well as any other molecule that 

differs from a wild-type amino acid sequence by the addition, deletion, or substitution of 

one or more chemical groups. "Derivatives" retain at least one biological or immunological 

property of a wild-type polypeptide or polypeptide fragment, such as, for example, the 

biological property of specific binding to a receptor and the immunological property of 

specific binding to an antibody. 

[0068] A "cell-specific binding moiety" refers to a moiety that binds specifically to 

a binding partner found on one or several particular cell types. A cell-specific binding 

moiety can be linked to a polyPeptide or polynucleotide, for example, to direct the 

polypeptide or polynucleotide to a desired cell type. 

[0069] An ''immunogenic carrier protein" is a polypeptide that is linked to an 

antigen that does not, by itself, elicit a significant immune response (i.e., a "hapten"). The 

resulting conjugate is capable of eliciting an immune response against the hapten. 

[0070] The term "specific binding" is defined herein as the preferential binding of 

binding partners to another (e.g., two polypeptides, a polypeptide and nucleic acid molecule, 

or two nucleic acid molecules) at specific sites. The term "specifically binds" indicates that 

the binding preference (e.g., affinity) for the target molecule/sequence is at least 2-fold, 

more preferably at least 5-fold, and most preferably at least 10- or 20-fold over a non­

specific target molecule (e.g. a randomly generated molecule lacking the specifically 

recognized site(s)). 

[0071] As used herein, an "antibody" refers to a protein consisting of one or more 

polypeptides substantially encoded by irnmunoglobulin genes or fragments of . 

irnmunoglobu!in genes. The recognized irnmunoglobulin genes include the l<appa, lambda, 
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alpha, gamma, delta, epsilon and mu constant region genes, as well as myriad 

immunoglobulin variable region genes. Light chains are classified as either kappa or 

lambda. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in tum 

define the immunoglobulin classes, lgG, IgM, IgA, IgD and IgE, respectively. 

[0072] A typical immunoglobulin (antibody) structural unit is known to comprise a 

tetramer. Each tetramer is composed of two identical pairs of polypeptide chains, each pair 

having one "light" (about 25 kD) and one "heavy" chain (about 50 - 70 kD). The N­

terminus of each chain defines a variable region of about 100 to 110 or more amino acids 

primarily responsible for antigen recognition. The terms "variable light chain (VL)" and 

"variable heavy chain (VH)" refer to these light and heavy chains respectively. 

[0073] Antibodies exist as intact immunoglobulins or as a number of well-

characterized fragments produced by digestion with various peptidases. Thus, for example, 

pepsin digests an antibody below the disulfide linkages in the hinge region to produce 

F(ab)'2, a dimer of Pab, which itself is a light chain joined to VH-CHl by a disulfide bond. 

The F(ab )'2 may be reduced under mild conditions to break the disulfide linkage in the 

hinge region thereby converting the (Fab')2 dimer into a Fab' monomer. The Fab' monomer 

is essentially a Fab with part of the hinge region (see, Fundamental Immunology, W.E. 

Paul, ed., Raven Press, N.Y. (1993), for a more detailed description of other antibody 

fragments). While various antibody fragments are defined in tenus of the digestion of an 

intact antibody, one of skill will appreciate that such Fab' fragments may be synthesized de 

nova either chemically or by utilizing recombinant DNA methodology. Thus, the tenu 

antibody, as used herein also includes antibody fragments either produced by the 

modification of whole antibodies or synthesized de nova using recombinant DNA 

methodologies. Preferred antibodies include single chain antibodies (antibodies that exist as 

a single polypeptide chain), more preferably sirigle chain Fv antibodies (sFv or scFv) in 

which a variable heavy and a variable light chain are joined together (directly or through a 

peptide linker) to form a continuous polypeptide. The single chain Fv antibody is a 

covalently linked VH-VL heterodimer, which may be expressed from a nucleic acid 

including VH- and VL- encoding sequences either joined directly or joined by a peptide­

encoding linker. Huston, et al. (1988) Proc. Nat. Acad. Sci. USA, 85: 5879-5883. While 

the VH and VL are connected to form a single polypeptide chain, the VH and VL domains 

associate non-covalently. The scFv antibodies and a number of other structures converting 
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the naturally aggregated, but chemically separated light and heavy polypeptide chains from 

an antibody V region into a molecule that folds into a three dimensional structure 

substantially similar to the structure of an antigen-binding site are known to those of skill in 

the art (see e.g., U.S. Patent Nos. 5,091,513, 5,132,405, and 4,956,778). 

[0074] The phrases "an effective amount" and "an amount sufficient to" refer to 

amounts of a biologically active agent that produce an intended biological activity. 

[0075] The te1m "pharmaceutically acceptable" refers to any agent that is 

sufficiently non-toxic to cells and/or subjects to allow pharmaceutical use of the agent. 

[0076] The term "adjuvant" refers to a compound or mixture that enhances the 

i=une response to an antigen. 

[0077] A "primary isolate" of HIV is an HIV isolate obtained from an individual 

infected with HIV without passaging in cell culture. 

[0078] The term "polynucleotide" refers to a deoxyribonucleotide or ribonucleotide · 

polymer, and unless otherwise limited, includes known analogs of natural nucleotides that 

can function in a similar manner to naturally occurring nucleotides. The term 

"polynucleotide" refers to any form of DNA or RNA, including, for example, genomic 

DNA; complementary DNA (cDNA), which is a DNA representation of mRNA, usually 

obtained by reverse transcription of messenger RNA (roRNA) or amplification; DNA 

molecules produced synthetically or by amplification; and roRNA. The term 

"polynucleotide" encompasses double-stranded nucleic acid molecules, as well as single­

stranded molecules. In double-stranded polynucleotides, the polynucleotide strands need 

not be coextensive (i.e., a double-stranded polynucleotide need not be double-stranded 

along the entire length of both strands). 

[0079] The term "vector" is used herein to describe a DNA construct containing a 

polynucleotide. Preferred vectors can be propagated stably or transiently in a host cell. The 

vector can, for example, be a plasmid, cosmid, bacterial artificial chromosome (BAC), yeast 

artificial chromosome (YAC), or a viral vector. Once introduced into a suitable host, the 

vector may replicate and function independently of the host genome, or may, in some 

instances, integrate into the host genome. 
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[0080] As used herein, the term "operably linked" refers to a functional Jinl<age 

between a control sequence (typically a promoter) and the linked sequence. For example, a 

promoter is operably linked to a sequence if the promoter can initiate transcription of the 

linked sequence. 

[0081] "Expression vector" refers to a DNA construct containing a polynucleotide 

that is operably linked to a control sequence capable of effecting the expression of the 

polynucleotide in a suitable host. Exemplary control sequences include a promoter to effect 
' transcription, an optional operator sequence to control transcription, a sequence encoding 

suitable mRNA ribosome binding sites, and sequences that control termination of 

transcription and translation. 

[0082] The term "host cell" refers to a cell capable of maintaining a vector either 
. ,• 

transiently or stably. Host cells of the invention include, but are not limited to, bacterial 

cells, yeast cells, insect cells, plant cells and mammalian cells. Other host cells known in 

the art, or which become known, are also suitable for use in the invention. 

[0083] A host cell may be present in a cell culture or, alternatively, ''in vivo." A 

host cell is "in vivo" when it is present in a living organism. 

[0084] As used herein, the term "complementary" refers to the capacity for precise 

pairing between two nucleotides. I.e., if a nucleotide at a given position of a nucleic acid 

molecule is capable of hydrogen bonding with a nucleotide of another nucleic acid 

molecule, then the two nucleic acid molecules are considered to be complementary to one 

another at that position. The term "substantially complementary" describes sequences that 

are sufficiently complementary to one another to allow for specific hybridization under 

stringent hybridization conditions. 

[0085] The phrase "stringent hybridization conditions" generally refers to a 

temperature about 5°C lower than the melting temperature (Tin) for a specific sequence at a 

defined ionic strength and pH. Exemplary sllingent conditions suitable for achieving 

specific hybridization of most sequences are a temperature of at least about 60°C and a salt 

concentration of about 0.2 molar at pH 7 .0. 

[0086] "Specific hybridization" refers to the binding of a nucleic acid molecule to a 

target nucleotide sequence in the absence of substantial binding to other nuc:leotide 
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sequences present in the hybridization mixture under defined stringency conditions. Those 

of skill in the art recognize that relaxing the stringency of the hybridization conditions 

allows sequence mismatches to be tolerated. 

Isolated gp120 Polypeptides Having Unusual Disulfide Structure 

[0087] The present invention provides an isolated polypeptide that includes a first 

gp120 amino acid sequence. The isolated polypeptide can include one or more additional 

sequences, and thus the isolated polypeptide can include a full-length gp160 sequence or a 

gp120 sequence-containing fragment of gp160. The first gp120 sequence can be a full­

length gp120 sequence or a fragment thereof. A gpl20 fragment useful in the invention 

includes at least the V2, V3, and C4 domains of gp120. In preferred embodiments, the 

gp120 fragment also includes the VI domain. The gp120 sequence lacks one or more of the 

18 cysteine residues present in the majority of gp120 sequences or includes one or more 

additional cysteines. 

[0088] gp120 polypeptides of the invention can be used as components of the 

immunogenic compositions of the invention to elicit a gpl20-specific immune response. In 

preferred embodiments, the gpl20 polypeptides are used as vaccine antigens. The 

polypeptides can b_e included in a vaccine in a variety of forms, e.g., in free fonn, covalently 

bonded to a cell-specific moiety or an im.tnunogenic carrier protein, or displayed on the 

surface of a viral particle (as in a virus-derived vaccine). In addition, gp120 polypeptides 

that carry a drug qan be used to target the drug to CD4- or chemokine receptor-bearing cells. 

[0089] The gp120 polypeptides of the invention are also useful in a diagnostic 

method to determine whether a sample contains an antibody specific for a given gpl20 

polypeptide with an unusual disulfide structure. 

[0090] Furthennore, suitable polypeptides of the invention can be used as standards 

in gp120 immunoassays. More specifically, any polypeptide of the invention that cross­

reacts with the anti-HIV-1 antibody employed in the assay can be used as a positive control, 

which can be compared with the results observed when a sample is assayed for the presence 

of gp120. 
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A. Types of gpl20 Polypeptides 

[0091] In a first embodiment, the first gp 120 sequence lacks one or more cysteine 

residues at one or more of the following positions: 54, 74, 119, 126, 131, 157, 196, 205, 

218, 228, 239, 247, 296, 331, 378, 385, 418, and 445, as numbered from the N-terminal 

methionine of gp120 from the HXB-2 strain of IIlV gp120. In a preferred variation of this 

embodiment, the first gp 120 sequence lacks one or more cysteine residues at one or more of 

the following positions: 54, 74, 119, 126, 157, 205, 218, 228, 239, 247, 331, 378, and 385. 

[0092] In a second embodiment, the first gp120 sequence includes one or more 

additional cysteine residues at a position other than the following positions: 24, 29, 34, 54, 

74, 119, 126,131, 157,196,205,218,228,239,247,296,331,378,385,418,445,493, 

495, 499-501, 503-508, and 510, as numbered based on HXB-2 gp120. However, the first 

gpl20 sequence of the invention is not a subtype G gpl20 sequence having one or more 

additional cysteines in the VI domain, nor is it a subtype E gp 120 sequence having one or 

more additional cysteines in the V 4 domain. In a preferred variation ofthis embodiment, 

the first gp120 sequence comprises one or more additional cysteine residues at a position 

other than the following positions: 54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239, 

247, 296, 331, 378, 385, 418, and 445, provided that the one or more additional cysteine 

residues are not.present in the VI domain of gp120. 

[0093] The invention also includes combinations of these two embodiments, i.e., 

where the first gpl20 sequence lacks one or more cysteines at a position(s) noted above for 

the first embodiment and includes one or more additional cysteines at a position(s) noted 

above for the second embodiment. 

[0094] In preferred embodiments, the first gp120 sequence has at least about 80%, 

about 85%, about 90%, about 95%, or about 99% identity to each of the V2, V3, and C4 

domains of a gpl20 sequence selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 

10, 12,14,16, 18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52,54,56, 

58,60,62,64,66,68, 70, 72, 74, 76, 78,80,82,84,86,88,90,92,94,96,98, 100,102, 

104,106, 108,110, 112, 114, 116, 118,120, 122,124,126,128, 130, 132,134,andl36. 

These gpl20 sequences were obtained in a large-scale clinical trial of an HIV vaccine 

carried out at 61 clinical sites throughout North America, Puerto Rico, and the Netherlands. 

Table 1, below, shows the correspondence between the SEQ ID NO and the gpl20 sample 

24 



WO 2004/110384 PCT/US2004/018672 

designation from the trial. The amino acid sequence for gpl20 from the HXB-2 strain of 

HIV-1 is SEQ ID N0:138. 

[0095] In more preferred embodiments, the first gp120 sequence has at least about 

80%, about 85%, about 90%, about 95%, or about 99% identity to each of the Vl, V2, V3, 

and C4 domains of a gplZO sequence selected from one of these sequences. This 

requirement is met when percent identity for each one of these domains is at least about 

80%, about 85%, about 90%, about 95%, or about 99% or greater. The endpoints of these 

domains, as numbered from the N-terminal methionine ofHXB-2 are as follows: Vl: 

residues 131to157; V2: residues 157 to 196; V3: residues 296 to 331; C4: residues 418 to 

445. In particular examples of such embodiments, the first gp120 sequenc~ includes at least 

the Vl, V2, V3, and C4 domains of a gpl20 sequence selected from the group consisting of 

SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 

46,48,50,52,54,56,58,60,62,64,66,68, 70, 72, 74,76,78,80,82,84,86,88,90,92, 

94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 

132, 134, and 136. 

Table 1. Sequence ID Numbers for HIV-1 gp120 DNA and Protein Sequences. 

::!EO IDNO HIV·l gul20 Saml!le/Seguence Tn1e 

1 U-lOlcl/DNA 

2 U-lOlcl/protein 

3 U-178c13/DNA 

4 U-178c13/protein 

5 U-013c6/DNA 

6 U-013c6/protein 

7 U-016cl/DNA 

8 U-016cl/protein 

9 U-032_3c4/DNA 

10 U-032_3c4/protein 

11 U-05lcl/DNA 

12 U-051cl/protein 
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13 U-052cl/DNA 

14 U-052cl/protein 

15 U-065_3cl/DNA 

16 U-065_3clfprotein 

17 U-074cl2/DNA 

18 U-074cl2/protein 

19 U-093cl/DNA 

20 U-093cl/protein 

21 U-106c4/DNA 

22 U-106c4/protein 

23 1J-117cl/DNA 

24 U-117cl/protein 

25 U-124_2cl/DNA 

26 U-124__2cl/protein 

27 U-145cl/DNA 

28 U-145cl/protein 

29 U-17lcll/DNA 

30 U-171cll/protein 

31 U-174cll/DNA 

32 U-174cll/protein 

33 U-177cll/DNA 

34 U-177c11/protein 

35 U-218cl4/DNA 

36 U-218cl4/protein 

37 U-228cl/DNA 

38 U-228cl/protein 

39 U-241_2c2/DNA 

40 U-241__2c2/protein 

41 U-242cl/DNA 

42 U-242cl/protein 

43 U-257cl/DNA 
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44 U-257cl/protein 

45 U-267 _2cl O/DNA 

46 U-267 _2c10/protein 

47 U-300_3cl/DNA 

48 U-300_3cl/protein , 
49 U-302c17/DNA 

50 U-302c17/protein 

51 U-305cl/DNA 

52 U-305cl/protein 

53 U-323cll/DNA 

54 U-323cl 1/protein 

55 U-334c3/DNA 

56 U-334c3/protein 

57 U-349c2/DNA 

58 U-349c2/protein 

59 U-350cl/DNA 

60 U-350cl/protein 

61 U-386_2cl/DNA 

62 U-386_2cl/protein 

63 U-03l_Zc10/DNA 

64 U-031_2c10/protein 
' 

65 U-064cl/DNA 

66 U-064cl/protein 

67 U-099c6/DNA 

68 U-066c6/protein 

69 U-148_2cl/DNA 

70 U-148_2cl/protein 

71 U-183_2cl/DNA 

72 U-183_2cl/protein 

73 U-209c3/DNA 

74 U-209c3/protein 
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75 U-212cll/DNA 

76 U-212cllprotcin 

77 U-294c30/DNA 

78 U-294c30/ptotein 

79 U-307cl/DNA 

80 U-307cl/protein 

81 U-312c4/DNA 

82 U-312c4/protein 

83 U-313cl/DNA 

84 U-313cl/protein 

85 U-317_2cl/DNA 

86 U-317_2cl/protein 

87 U-343c3/DNA 

88 U-343c3/protein 

89 U-344cl/DNA 

90 U-344cl/protein 

91 ' U-363c2/DNA 

92 U-363c2/protein 

93 U-033cl/DNA 

94 U-033cl/protein 

95 U-060c4/DNA 

96 U-060c4/protein 

97 U-062_2c5/DNA 

98 U-062_2c5/protein 

99 U-071cll/DNA 

100 U-071cl 1/protein 

101 U-104_3cl/DNA 

102 U-104_3cl/protein 

103 U-141cl/DNA 

104 U-141cl/protein 

105 U-165cl/DNA 
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106 U-165c 1/protein 

107 U-187cl/DNA 

108 U-18 7 c I/protein 

109 U-195cl/DNA 

110 U-195cl/protein 

111 U-208_ 4cl/DNA 

112 U-208_ 4cl/protein 

' 
113 U-210c2/DNA 

114 . U-210c2/protein 

115 U-215_2cl/DNA 

116 U-215_2cl/protein 

117 U-234cl0/DNA 

1I8 U-234c10/protcin 

119 U-236c2/DNA 

120 U-236c2/protein 

121 U-260c3/DNA 

122 U-260c3/protein 

123 U-275cl/DNA 

124 U-275cl/protein 

125 U-279cl/DNA 

126 U-279cl/protein 

127 U-284c3/DNA 

128 U-284c3/protein 

129 U-306cl/DNA 

130 U-306cl/protein 

131 U-332c14/DNA 

132 U332cl 4/protein 

133 U-356cl/DNA 

134 U-356cl/protein 

135 U-374cl/DNA 

136 U-374cl/protein 
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137 HXB-2/DNA 

138 HXB-2/protein 

[0096] The gp120 amino acid sequence can be a naturally occurring (i.e., wild-type) 

amino acid sequence or an amino acid sequence variant of the corresponding region of a 

wild-type polypeptide. In one embodiment, the gpl20 amino acid sequence is from a 

primary isolate of HIV-1. Preferred polypeptides of the invention generally include a wild­

type gp120 amino acid sequence or a gp120 amino acid sequence containing conservative 

amino acid substitutions, as defined above. 

[0097] Polypeptides of the invention can include other amino acid sequences, in 

addition to gp120 amino acid sequences, i.e., amino acid sequences from heterologous 

proteins. Accordingly, the invention encompasses fusion polypeptide~ in which the gp120 

amino acid sequence is fused, at either or both ends, to amino acid sequence(s) from one or 

more heterologous proteins. Examples of additional amino acid sequences often 

incorporated into proteins of interest include a signal sequence, which facilitates secretion 

of the protein, and an epitope tag, which can be used for immunological detection or affinity 

purification. Preferred signal sequences for use in the invention include, but are not limited 

to, the herpes simplex virus glycoprotein D (HSV gD-1) signal sequence and the human 

tissue plasrninogen activator signal sequence. Exemplary epitope tags include green 

fluorescent protein, hemagglutinin, or FLAG epitope tags and hexahistidine or similar metal 

affinity tags. An N-terrninal HSV gD-1 sequence is conveniently employed as an epitope 

tag when the HSV gD-1 signal sequence is used to facilitate secretion. 

(0098] Polypeptides of the invention can be otherwise modified to produce 

derivatives that retain the ability to elicit a gp120-specific immune response. For example, 

those of skill in the art recognize that a variety of techniques are available for constructing 

so-called "peptide mimetics" with the same or similar desired biological activity as the 

corresponding peptide compound, but with more favorable activity than the peptide with 

respect to, e.g., solubility, stability, and susceptibility to hydrolysis and proteolysis. See, for 

example, Morgan, et al., Ann. Rep. Med. Chem., 24:243-252 (1989). Accordingly, the 

polypeptides of the invention include peptide mimetics that are, for example, modified at 
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· the N-tenninal amino group, the C-tenninal carboxyl group, and/or wherein one or more of 

the arnido linkages in the peptide is/are converted to a non-arnido linkage. 

[0099] In particular embodiments, polypeptides of the invention include a first 

gp120 sequence that has an odd number of cysteinc residues. Such a sequence has at least 

one "free" cysteine (i.e., one that does not form an intramolecular disulfide bond). The free 

cysteine can be covalently bonded with another polypeptide. For example, the free cysteine 

can form a disulfide bond with a free cysteine in another polypeptide. A free cysteine can 

conveniently be inserted into any polyPeptide of interest using site-directed mutagenesis, for 

example. The other polypeptide can include a second gp120 sequence, which can be the 

same as, or different from, the first gp120 sequence. Disulfide bonding between two 

identical gpl20 sequences produces a homodimer. Disulfide bonding between two different 

gpl20 sequences produces a heterodimer. 

[0100] In a variation of this embodiment, a free cysteine in the first gp120 sequence 

is covalently bonded to another polypeptide that comprises a gp41 amino acid sequence. 

Preferably, the first gp120 sequence is disulfide bonded to a free cysteine in the gp41 

sequence to produce a gp120/gp41 complex. Such complexes are useful as antigens 

because they can mimic the gpl20/gp41 complexes found in viral spikes on the surface of 

HIV-I viral particles or virus-infected cells. 

[0101] In other embodiments, a free cysteine in the gpl20 sequence is covalently 

bonded with a cell-specific binding moiety, a drug, an immunostimulatory oligonucleotide 

(e.g., CpG), or an imrnunogenic carrier protein. Targeting derivatized gpl20s to antigen­

presenting cells (such as dendritic cells or macrophages) in this way can be useful in 

modulating the potency and quality of the immune response (e.g., THl or TH2 immune 

responses). Cell-specific binding moieties useful in the invention include any moiety (e.g., 

a ligand or fragment thereof) capable of binding to a specific ligand-binding sites located on 

the target cell or cells (e.g., leukocytes) and not found in significant amounts on non-target 

cells (e.g., liver or muscle cells). Generally, cell-specific binding moieties bind to a 
I 

membrane-bound cell-surface protein, carbohydrate, lipid, glycosarninoglycan, lipoprotein, 

antigen, or receptor. Thus, exemplary cell-specific binding moieties can include, for 

example, ligands, such as hormones or cytokines, receptor-binding domains ofhonnones or 

cytokines, adhesion molecules, and antibodies. Commonly used immunogenic carriers 
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suitable for use in the invention include diptheria toxin, keyhole limpet hemocyanin (KLH), 

thyroglobulin, bovine serum albumin (BSA), and tetanus toxoid. 

B. Production of gpl20 Polypeptides 

1. Synthetic Techniques 

[0102] Polypeptides according to the invention can be synthesized using methods 

known in the art, such as for example exclusive solid phase synthesis, partial solid phase 

synthesis, fragment condensation, and classical solution synthesis. See, e.g., Merrifield, J. 

Am. Chem. Soc., 85:2149 (1963). Solid phase techoiques are preferred and are described, 

for example, in John Morrow Stewart and Janis Dillaha Young, Solid Phase Peptide 

Syntheses (2nd Ed., Pierce Chemical Company, 1984). On a solid phase, the synthesis 

typically begins from the C-terminal end of the peptide using an alpha-amino protected 

resin. A suitable starting material can be prepared, for instance, by attaching the required 

alpha-amino acid to a chloromethylated resin, a hydroxymethyl resin, or a benzhydrylamine 

resin. Automated peptide synthesizers are co=ercially available, as are services that make 

peptides to order. 

2. Recombinant Techniques 

[0103] Polypeptides according to the invention can also produced using recombinant 

techniques. gp120 polynucleotides can be produced synthetically, amplified (by PCR, RT­

PCR, rolling circle amplification (RCA) or other amplification method) from cDNA 

reverse-transcribed from viral RNA, proviral DNA, or a cloned gp120 polynucleotide or 

HIV-1 isolate, or otherwise cloned from anHIV-1 isolate. With a given gp120 

polynucleotide in hand, a polynucleotide encoding a desired gpl20 amino acid sequence can 

be generated by any of a variety of cloning and mutagenesis techoiques. See, e.g., 

Sambrook, J., Fritsch, E. F., and Maniatis, T. (1989) in Molecular Cloning: A Laboratory 

Manual, Second Edition, Cold Spring Harbor, N. Y. Examples of widely used mutagenesis 

techniques include site-directed mutagenesis (Kunkel et al., (1991) Methods Enzymol., 

204:125-139; Carter, P., et al., (1986) Nucl. Acids Res. 10:6487), cassette mutagenesis 

(Wells, J.A., et al., (1985) Gene 34:315), and restriction selection mutagenesis (Wells, J.A., 

et al., (1986) Philos. Trans. R. Soc., London Ser. A, 317:415). 
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[0104] , Jn a preferred embodiment of the invention, the sequence of a gp120 coding 

region is used as a guide to design a synthetic polynucleotide encoding a desired gpl20 

sequence that can be incorporated into a vector of the present invention. Methods for 

constructing synthetic genes are well known to those of slcill in the art. See, e.g., Dennis, 

M. S., Carter, P. and Lazarus, R. A. (1993) Proteins: Struct. Funct. Genet., 15:312--321. 

Expression and purification methods are described in greater detail below in connection 

with the nucleic acids, vectors and host cells of the invention. 

3. Complexes and Conjugates 

[0105] gp120 polypeptides of the invention can be modified by techniques 

commonly used for producing polypeptide complexes and conjugates. Disulfide-bonded 

oligomeric complexes including one or more gp120 polypeptides can be produced, for 

example, by mixing the polypeptides to be complexed in a solution containing a mild 

reducing agent, such as glutathione, dithiothreitol (DTT), or 13-mercaptoethanol, and, 

optionally, a denaturant, such as urea or guanidine hydrochloride. The reducing agent and 

optional denaturant can be removed by dialysis. Disulfide bonds form during renaturation 

in the presence of air, which oxidizes the reduced sulfhydryl groups. Jntramolecular 

disulfide bonds produce oligomers. If the solution contains only one type of gpl20 

polypeptide, the oligomers formed wi!l contain that species. If the solution contains 

different gp120 polypeptides or a gpl20 polypeptide in combination with another 

polypeptide (e.g., gp41), the oligomers formed can contain multiple species. 

[0106] Alternatively, oligomeric complexes including one or more gpl20 

polypeptides of the invention can be produced using, e.g., standard bifunctional cross­

linking agents. Such agents can also be employed to produce conjugates of gp120 

polypeptides with a cell-specific bin4ing moiety, a drug, an immunostimulatory 

oligonuc!eotide, or an immunogenic carrier protein. 

[0107) For some applications, such as the diagnostic methods described below, it is 

desirable to attach a detectable label to one or gp120 polypeptides of the invention. 

Detectable labels suitable for use in the present invention include any composition 

detectable by spectroscopic, photochemical, biochemical, immunochemical, electrical, 

optical or chemical means. Examples include biotin for staining with a labeled streptavidin 

conjugate, magnetic beads (e.g., Dynabeads™), fluorescent dyes (e.g., fluorescein, texas 
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red, rhodamine, coumarin, oxazine, green fluorescent protein, and the like; see, e.g., 

Molecular Probes, Eugene, Oregon, USA), radiolabcls (e.g., 3H, 125I, 35S, 14C, or 32P), 

enzymes (e.g., horse radish peroxidase, alkaline phosphatase and others commonly used in 

an ELISA), and colorimetric labels such as colloidal gold (e.g., gold particles in the 40 -80 

nm diameter size range scatter green light with high efficiency) or colored glass or plastic 

(e.g., polystyrene, polypropylene, latex, etc.) beads. Patents teaching the use of such labels 

include U.S. Patent Nos. 3,817,837; 3,850,752; 3,939,350; 3,996,345; 4,277,437; 4,275,149; 

and 4,366,241. 

Isolated Polvnucleotides Encoding gpl20 Polypeptides Having Unusual Disulfide 

Structure, Vectors. and Host Cells 

[0108] The invention also provides an isolated polynucleotide that encodes a 

polypeptide of the invention. Accordingly, polynucleotides of the invention include a DNA 

or RNA portion that encodes a gp120 amino acid sequence. The polynucleotides of the 

invention are useful for recombinant production of the polypeptides of the invention in vivo 

(i.e., in an organism) or in vitro (e.g., in cell culture). In particular embodiments, described 

further below, the polynucleotides of the invention can be used in immunogenic 

compositions, such as DNA vaccines, recombinant viruses·, or virus-derived vaccines (i.e., 

as components of viral particles). In addition, the gp120 polynucleotides of the invention 

can be used in a diagnostic method to determine whether a sample contains a polynucleotide 

that encodes a gpl20 polypeptide with an unusual disulfide structure. 

A. Polynucleotides 

[0109] In certain embodiments, the polynucleotide encodes a gp120 sequence that 

has at least about 80%, about 85%, about 90%, about 95%, or about 99% identity to each of 

the Vl, V2, V3, and C4 domains of a gp120 selected from the group consisting of SEQ ID 

NO: 2, 4, 6, 8, 10, 12, 14, 16,' 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 

50,52,54,56,58,60,62,64,66,68, 70,72, 74, 76,78,80,82,84,86,88,90,92,94,96, 

98, 100,102,104, 106, 108, 110, 112,114, 116,118, 120,122, 124, 126,128, 130,132, 

134, and 136. In preferred embodiments, the polynucleotide includes a gp120 nucleotide 

sequence selected from the group consisting SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 

21,23,25,27,29,31,33,35,37,39,41,43,45,47,49,51,53,55,57,59,61,63,65,67, 

34 



WO 2004/110384 PCT/US2004/018672 

69, 71, 73, 75, 77, 79,81,83,85,87, 89,91,93,95,97,99,101,103, 105, 107, 109, 111, 

113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135 or a subsequence thereof, 

wherein the subsequence encodes at least the Vl, V2, V3, and C4 domains of gp120. 

Table 1, above, shows the correspondence between the SEQ ID NO and the gpl20 sample 

designation from the clinical trial discussed above. The nucleotide sequence for gpl20 

from the HXB-2 strain of HIV-1 is SEQ ID N0:137. 

[0110] As noted above, the encoded gp120 amino acid sequence can be a wild-type 

sequence or a variant sequence. Where the gp120 amino acid sequence is a wild-type 

sequence, the nucleoti'de sequence encoding this sequence can be a wild-type nucleotide 

sequence or one containing one or more "silent" .mutations that do not alter the amino acid 

sequence due to the degeneracy of the genetic code. 

[0111] For example, if the polynucleotide is intended for use in expressing the 

encoded polypeptide, silent mutations can be introduced by standard mutagencsis 

techniques to optimize codons to those preferred by the host cell. Alternatively, a 

polynucleotide containing silent mutations can be designed and synthesized. More 

specifically, as those skilled in art understand, codon usages are highly nonrandom and 

differ between species. Codon usage patterns have been shown to be related to the relative 

abundance oftRNA"isoacceptors. In the case of gp120, changes in codon frequency has 

been shown to enhance recombinant production of gpl20 in mammalians cells. (Haas Jet 

al. (1996) Curr Biol.6(3):315-24; Andre S. et al. (1998) J Viral. 72(2):1497-503.) Native 

gpl20 coding sequences are generally over 60% A-T, while genes that arc highly expressed 

in mammalian systems tend to be about 60% G-C. Accordingly, where the polynucleotides 

of the invention are intended for use in expressing polypeptides of the invention in 

mammalian cells, the polynucleotides are preferably "codon-optimized" such that codon 

frequencies more closely match codon frequencies found in mammalian genes and, more 

preferably, relatively highly expressed mammalian genes. 

[0112] Codon-optimized polynucleotides of the invention typically differ in 

nucleotide sequence from their non-optimized counterparts by about 50% to about 80%. 

Thus, codon-optimized polynucleotides of the invention may share about 50%, about 60%, 

about 70%, about 80%, or about 90% sequence identity with the corresponding non­

optimized polynucleotide. 
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[0113] In preferred embodiments, polynucleotides of the invention are codon-

optimized for expression in mammalian cells. Of particular interest are rodent cells (e.g., 

mouse, rat, and hamster cells) and primate cells (e.g., monkey or human cells). In an 

exemplary, preferred embodiment, polynucleotides of the invention are codon-optimized for 

expression in Chinese hamst~r ovary (CHO) cells. Polynucleotides of the invention can be 

codon"optimized based on any gene from the species in which expression is desired, but 

codon-optimization is preferably carried out by changing the codon frequency to 

approximate that of relatively highly expressed genes. For example, polynucleotides of the 

invention can have codon frequencies that approximate those of i=unoglobulin genes. 

Thus, codon frequencies of, e.g., the human lg Kappa and Mu constant region genes can be 

determined, and polynucleotides can be engineered to have codon frequencies that 

approximate the combined codon frequencies of the lg Kappa and Mu constant region 

genes, Briefly, the sequences of these genes can be downloaded from GenBank or a similar 

database. The lg Kappa C-region is designated as locus HUMIGKC3 in GenBank, and the 

lg Mu C-region sequence is designated as locus HSIGMHCC. These sequences can then be 

translated and codon usage determined. The codon usage information can be combined and 

combined codon frequencies calculated. A codon-optimized polynucleotide of the 

invention that has codon frequencies that substantially match the combined codon 

frequencies for the lg genes is then conveniently produced synthetically. 

[0114] In some applications, it is advantageous to stabilize the polynucleotides 

described herein or to produce pol ynucleotides that are modified to better adapt them for 

particular applications. To this end, the polynucleotides of the invention can contain 

phosphorothioates, phosphotriesters, methyl phosphonates, short chain alkyl or cycloalkyl 
' 

intersugar linkages or short chain heteroatornic or heterocyclic intersugar ("backbone") 

linkages. Most preferred are phosphorothioates and those with CH2--NH--O--CH2, CH2-­

N(CH3)--0--CH2 (known as the methylene(methylirnino) or MMI backbone) and CH2--0-­

N(CH3)--CH2, CH2--N(CH3)--N(CH3)--CH2, and O--N(CH3)--CH2--CH backbones 

(where phosphodiester is O--P--O--CH2). Also preferred are polynucleotides having 

morpholino backbone structures. Summerton, J.E. and Weller, D. D., U.S. Pat. No. 

5,034,506. Other preferred embodiments use a protein-nucleic acid or peptide-nucleic acid 

(PNA) backbone, wherein the phosphodiester backbone of the polynucleotide is replaced 

with a po!yamide backbone, the bases being bound directly or indirectly to the aza nitrogen 
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atoms of the polyamide bacl<bone. P. E. Nielsen, M. Egholm, R.H. Berg, 0. Buchardt, 

Science 1991, 254, 1497. Polynucleotides of the invention can contain alkyl and halogen­

substituted sugar moieties and/or can have sugar mimetics such as cyclobutyls in place of 

the pentofuranosyl group. In other preferred embodiments, the polynucleotides can include 

at least one modified base form or "universal base" such as inosine. Polynucleotides can, if 

desired, include an RNA cleaving group, a cholesteryl group, a reporter group, an 

intercalator, a group for improving the pharmacoltinetic properties of the polynucleotide, 

and/or a group for improving the pharmacodynamic properties of the polynucleotide. 

[0115] Also, polynuc!eotides of the invention can be modified to include any of the 

wide variety of available labels for use in hybridization assays. Suitable labels include 

those discussed above with respect to labeling gp120 polypeptides of the invention. 

Fluorescent molecules are conveniently used to label polynucleotides for use in diagnostic 

methods. Fluorescent labels that can be attached to the polynucleotide include, but are not 

limited to, fluorescein, texas red, rhodamine, coumarin, oxazine, green fluorescent protein. 

[0116] Those of skill in the art understand that polynucleotides that are 

complementary or substantially complementary to the coding strand of polynucleotides of 

the invention can be employed to inhibit expression of the polypeptides of the invention, 

which may be of interest for research or therapeutic purposes. Accordingly, the nucleic 

acids of the invention jnclude such "antisense polynucleotides," and the phrase 

"po!ynucleotide encoding a polypeptide of the invention" is intended to include such 

antisense molecules. Antisense polynucleotides can be DNA or RNA and are useful in 

research or therapeutic antisense or RNA interference (RNAi) applications, respectively. 

[0117] Polynucleotides of the invention can be produced synthetically, amplified 

from a cloned gpl20 polynucleotide or HIV-I isolate, or otherwise obtained from an IllV-1 

isolate. If necessary, the nucleotide sequence of the polynucleotide thus obtained can be 

altered using any of a variety of cloning and mutagenesis techniques to arrive at the desired 

nucleotide sequence. See, e.g., Sambrook, J., Fritsch, E. F., and Maniatis, T. (1989) in 

Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, N. Y. 
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B. Vectors 

[0118] A polynucleotide of the present invention can be incorporated into a vector 

for propagation and/or expression in a host cell. Such vectors typically contain a replication 

sequence (i.e., an origin of replication) capable of effecting replication of the vector in a 

suitable host cell (e.g., E.coli, Chinese hamster ovary [CHO] cells) as well as sequences 

encoding a selectable marker, such as an antibiotic resistance gene. Upon transformation of 

a suitable host, the vector can replicate and function independently of the host genome or 

integrate into the host genome. Vector design depends, among other things, on the intended 

use and host cell for the vector, and the design of a vector of the invention for a particular 

use and host cell is within the level of skill in the art. 

[0119] If the vector is intended for expression of a polypeptide, the vector includes 

one or more control sequences capable of effecting and/or enhancing the expression of an 

operably linked polypeptide-coding sequence. Control sequences that are suitable for 

expression in prokaryoies, for example, can include a promoter sequence, an operator 

sequence, and a ribosome binding site. Control sequences for expression in eukaryotic cells 

can include a promoter, an enhancer, and a transcription termination sequence (i.e., a 

polyadenylation signal). Expression vectors of the invention are useful for expressing 

polypeptides of the invention in vivo (e.g., in DNA or virus-derived vaccine applications) or 

in vitro (e.g., cell culture). 

[0120] An expression vector according to the invention can also include other 

sequences, such as, for example, nucleic acid sequences encoding a signal sequence or an 

amplifiable gene. A signal sequence can direct the secretion of a polypeptide fused thereto 

from a cell expressing the protein. In the expression vector, nucleic acid encoding a signal 

sequence is linked to a coding sequence so as to preserve the reading frame of the coding 

sequence. In addition, the inclusion in a vector of a gene complementing an auxotrophic 

deficiency in the chosen host cell allows for the selection of host cells transformed with the 

vector. 

[0121] Viral vectors are.of particular interest for use in delivering polynucleotides of 

the invention to a cell or organism, followed by expression of the encoded protein. Viral 

vectors have been extensively studied as a means of delivering polypeptides to an organism 

to ameliorate a pathological condition, i.e., "gene therapy." For a review of gene therapy 
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procedures, see, e.g., Anderson, Science (1992) 256: 808-813; Nabel and Felgner (1993) 

TIBTECH 11: 211-217; Mitani and Caskey (1993) TIBTECH 11: 162-166; Mulligan 

(1993) Science, 926-932; Dillon (1993) TIBTECH 11: 167-175; Miller (1992) Nature 357: 

455-460; Van Brunt (1988) Biotechnology 6(10): 1149-1154; Vigne (1995) Restorative 

Neurology and Neuroscience 8: 35-36; Kremer and Perricandet (1995) British Medical 

Bulletin 51(1) 31-44; Haddada et al. (1995) in Current Topics in Microbiology and 

hnmunology, Doerfler and Bohm (eds) Springer-Verlag, Heidelberg Germany; and Yu et 

al., (1994) Gene Therapy, 1:13-26. 

[0122] Widely used viral vector systems include, but an;: not limited to adenovirus, 

adeno associated virus, vaccinia virus, canary pox virus, herpes viruses, and various 

retroviral expression systems. The use of adenoviral vectors is well known to those of skill 

and is described in detail, e.g., in WO 96/25507. Particularly preferred adenoviral vectors 

are described by Wills et al. (1994) Hum. Gene Therap. 5: 1079-1088. Adenoviral vectors 

suitable for use in the invention are also commercially available. For example, the Adeno­

X™ Tet-Off™ gene expression system, sold by Clontech, provides an efficient means of 

introducing inducible heterologous genes into most mammalian cells. 

[0123] Adena-associated virus (AA V)-based vectors used to transduce cells with 

target nucleic acids, e.g., in the in vitro production of polynucleotides and peptides, and in 

vivo and ex vivo gene therapy procedures are described, for example, by West et al. (1987) 

Virology 160:38-47; Carter et al. (1989) U.S. Patent No. 4,797,368; Carter et al. WO 

93/24641 (1993); Kotin (1994) Human Gene Therapy 5:793-801; Muzyczka (1994) J. Clin. 

Invst. 94:1351; Lebkowski, U.S. Pat. No. 5,173,414; Tratschin et al. (1985) Mol. Cell. Biol. 

5(11):3251-3260; Tratschin, et al. (1984) Mo!. Cell. Biol., 4: 2072-2081; Hermonat and 

Muzyczka (1984) Proc. Natl. Acad. Sci. USA, 81: 6466-6470; McLaughlin et al. (1988) and 

Samulski et al. (1989) J. Virol., 63:03822-3828. Cell lines that can be transformed by 

rAA V include those described in Lebkowski et al. (1988) Mol. Cell. Biol., 8:3988-3996. 

[0124] Widely used retroviral vectors include those based upon murine leukemia 

virus (MuL V), gibbon ape leukemia virus (GaL V), simian immunodeficiency virus (SIV), 

human immunodeficiency virus (HIV), alphavirus, and combinations thereof (see, e.g., 

Buchscher et al. (1992) J. Virol. 66(5) 2731-2739; Johann et al. (1992) J. Viral. 66 

(5):1635-1640 (1992); Sonunerfelt et al., (1990) Virol. 176:58-59; Wilson et al. (1989) J. 
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Viral. 63:2374-2378; Miller et al., J. Virol. 65:2220-2224 (1991); Wong-Staal et al., 

PCT/US94/05700, and Rosenburg and Fauci (1993) in Fundamental Immunology, Third 

Edition Paul (ed) Raven Press, Ltd., New York and the references therein, and Yu et al. 

(1994) Gene Therapy, supra; U.S. Patent 6,008,535, and the like). Other suitable viral 

vectors include, but are not limited to vectors derived from herpes simplex virus (HSV), 

papil!omavirus, Epstein Barr virus (EBY), and lentiviruses. 

[0125] In one embodiment, a vector according to the ·invention is a bi-functional 

plasmid that can serve as a DNA vaccine and a recombinant viral vector. Direct injection of 

the purified vector DNA into a subject, i.e., as a DNA vaccine, elicits an immune response 

to encoded polypeptide. The vector can also be used to produce live, recombinant viruses 

for use in virus-derived vaccines. Such a vector includes a nucleotide sequence encoding a 

polypeptide of the invention operably linked to two different promoters: an animal 

promoter (for use of the vector in a DNA vaccine) and a viral promoter (for use in a virus­

deri ved vaccine). 

[0126] A vector of the present invention is produced by linking desired elements by 

ligation at convenient restriction sites. If such sites do not exist, suitable sites can be 

introduced by standard mutagenesis (e.g., site-directed or cassette mutagenesis) or synthetic 

oligonucleotide adaptors or linkers can be used in accordance with conventional practice. 

C. Host Cells 

[0127] The present invention also provides a host cell containing a vector of the 

invention. A wide variety of host cells are available for propagation and/or expression of 

vectors. Examples include prokaryotic cells (such as E. coli and strains of Bacillus, 

Pseudomonas, and other bacteria), yeast or other fungal cells (including S. cerevesiae and P. 

pastoris), insect cells, plant cells, and phage, as well as higher eukaryotic cells, including 

mammalian cells (such as Chinese hamster ovary cells), and, in particular, human cells 

(such as human embryonic kidney cells). Host cells according to the invention include cells 

in culture and cells present in live organisms, such as transgenic plants or animals or cells 

into which a DNA vaccine or viral vector has been introduced. 

[0128] A vector of the present invention is introduced into a host cell by any 

convenient method, which will vary depending on the vector-host system employed. 
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Generally, a vector is introduced into a host cell by transformation (also known as 

"transfection") or infection with a virus bearing the vector. If the host cell is a prokaryotic 

cell (or other cell having a cell wall), convenient transformation methods include the 

calcium treatment method described by Cohen, et al. (1972) Proc. Natl. Acad. Sci., USA, 

69;2110-14. If a prokaryotic cell is used as the host and the vector is a phagemid vector, the 

vector can be introduced into the host cell by infection. Yeast cells can be transformed 

using polyethylene glycol, for example, as taught by Hinnen (1978) Proc. Natl. Acad. Sci, 

USA, 75;1929-33. Mammalian cells are conveniently transformed using the calcium 

phosphate precipitation method described by Graham, et al. (1978) Virology, 52;546 and by 

Gorman, et al. (1990) DNA and Prot. Eng. Tech., 2;3-10. However, other !mown methods 

for int:r;oducing DNA into host cells, such as nuclear injection, electroporation, and 

protoplast fusion also are acceptable for use in the invention. 

[0129] The invention includes the introduction of vectors of the invention into cells 

in vivo, as well as into cells in vitro, i.e., in cell culture. Techniques for introducing vectors 

into cells present in a living organism are well known and are described in greater detail 

below with respect to uses of the immunogenic compositions of the invention. In particular 

embodiments, vectors of the invention are introduced into a subject in DNA or virus­

derived vaccines. 

Recombinant Production Methods 

[0130] Host cells transformed with expression vectors can be used to express the 

polypeptides encoded by the polynucleotides of the invention. Expression entails culturing 

the host cells under conditions suitable for cell growth and expression and recovering the 

expressed polypeptides from a cell lysate or, if the polypeptides are secreted, from the 

culture medium. In particular, the culture medium contains appropriate nutrients and 

growth factors for the host cell employed. The nutrients and growth factors are, in many 

cases, well lmown or can be reap.Hy determined empirically by those skilled in the art. 

Suitable culture conditions for mammalian host cells, for instance, are described in 

Mammalian Cell Culture (Mather ed., Plenum Press 1984) and in Barnes and Sato (1980) 

Cell 22:649. 

[0131] In addition, the culture conditions should allow transcription, translation, and 

protein transport between cellular compartments. Factors that affect these processes are 
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well-known and include, for example, DNA/RNA copy number; factors that stabilize DNA; 

nutrients, supplements, and transcriptional inducers or repressors present in the culture 

medium; temperature, pH and osmolality of the culture; and cell density. The adjustment of 

these factors to promote expression in a particular vector-host cell system is within the level 

of skill in the art. Principles and practical techniques for maximizing the productivity of in 

vitro mammalian cell cultures, for example, can be found in Mammalian Cell 

Biotechnology: a Practical Approach (Butler ed., IRL Press (1991). 

[0132) Any of a number of well-lrnown techniques for large- or small-scale 

production of proteins can be employed in expressing the polypeptides of the invention. -

These include, but are not limited to, the use of a shaken flask, a fluidized bed bioreactor, a 

roller bottle culture system, and a stirred tank bioreactor system. Cell culture can be carried 

out in a batch, fed-batch, or continuous mode. 

[0133) Methods for recovery of recombinant proteins produced as described above 

are well known and vary depending on the expression system employed. A polypeptide 

including a signal sequence can be recovered from the culture medium or the periplasm. 

Polypeptides can also be expressed intracellularly and recovered from cell lysates. 

[0134) The expressed polypeptides can be purified from culture medium or a cell 

lysate by any method capable of separating the polypeptide from one or more components 

of the host cell or culture medium. Typically, the polypeptide is separated from host cell 

and/or culture medium components that would interfere with the intended use of the 

_polypeptide. As a first step, the culture medium or cell lysate is usually centrifuged or 

filtered to remove cellular debris. The supernatant is then typically concentrated or diluted 

to a desired volume or diafiltered into a suitable buffer to condition the preparation for 

further purification. 

[0135) The polypeptide can then be further purified using well-known techniques. 

The technique chosen will vary depending on the properties of the expressed polypeptide. 

If, for example, the polypeptide is expressed as a fusion protein containing an epitope tag or 

other affinity domain, purification typically includes the use of an affinity column 

containing the cognate binding partner. For instance, polypeptides fused with green 

fluorescent protein, hemagglutinin, or FLAG epitope tags or with hexahistidine or similar 

metal affinity tags can be purified by fractionation on an affinity column. 
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Immunogenic Compositions 

A. Tvoes of Immunogenic Compositions 

[0136] Immunogenic compositions of the invention can include an isolated 

polypeptide or an isolated polynucleotide of the invention or both. An isolated gpl20 

polypeptide of the invention is present in the immunogenic composition in an amount 

sufficient to elicit an anti-gp120 immune response upon administration of a suitable dose to 

a subject. An isolated gp120 polynucleotide of the invention is present in the immunogenic 

composition in a sufficient amount that administration of a suitable dose to a subject results 

in the expression of an encoded gp120 polypeptide, which stimulates an anti-gpl20 immune 

response. 

[0137) In preferred embodiments, the immunogenic compositions are "multivalent," 

providing at least two different antigenic gp 120 sequences. Thus, polypeptide-based 
' compositions can contain one or more polypeptides including gp120 sequences derived 

from at least two different HIV isolates. Polynucleotide-based compositions can contain 

one or more polynucleotides encoding gp120 sequences derived from at least two different 

HIV isolates. Alternatively, immunogenic compositions of the invention can contain at 

least one polypeptide including a gp120 sequence derived from one HIV isolate and at least 

one polynucleotide encoding a gp120 sequence derived from a different HIV isolate. 

Variations of this embodiment can provide as many different antigenic gp120 sequences as 

desired, for example, 3, 4, 5, 6, 7, 8, 9, 10, 20, 30, 40, 50, or 100 or more different antigenic 

gp120 sequences. 

1. Immunogenic Compositions Containing Polypeptides 

[0138] The invention provides immunogenic compositions containing an isolated 

polypeptide of the invention. The compositions optionally contain other components, 

including, for example, a storage solution, such as a suitable buffer, e.g., a physiological 

buffer. In a preferred embodiment, the other component is a pharmaceutically acceptable 

carrier, such as are de~cribed in Remington's Pharmaceutical Sciences (1980) 16th editions, 

Osol, ed., 1980. 

[0139] The immunogenic composition can include one or more polypeptides of the 

invention in free form (i.e., unconjugated to any other moiety) or covalently bonded to a 
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ce!J-specific binding moiety, an immunostimulatory oligonucleotidc, or an immunogenic 

carrier protein. 

[0140] In one embodiment, an immunogenic composition of the invention includes 

cells expressing a polypeptide of the invention, a ccll lysate, or a fraction thereof, containing 

the polypeptide, such as, e.g., a membrane fraction. 

[0141] In another embodiment, an irnmunogenic composition includes viral particles 

and/or virally infected cells that display one or more polypeptides of the invention. 

Immunization of subjects with engineered virus particles and/or infected cells is well known 

in the art and the compositions used for immunization are generally termed "virus-derived 

vaccines." Virus-derived vaccines can be advantageous because the viral infection 

component can promote a vigorous immune response that activates B lymphocytes, helper T 

lymphocytes, and cytotoxic T lymphocytes. Numerous viral species can be used to produce 

recombinant viruses useful in virus-derived vaccines. Examples include vaccinia virus 

(International Patent Publication WO 87/06262, Oct. 22, 1987, by Moss et al.; Cooney et 

al., Proc. Natl. Acad. Sci. USA 90:1882-6 (1993); Graham et al., J. Infect. Dis. 166:244-52 

(1992); McElrath et al., J. Infect. Dis. 169:41-7 (1994)) and canarypox virus (Pialoux et l)l., 

AIDS Res. Hum. Retroviruses 11 :373-81 (1995), erratum in AIDS Res. Hum. Retroviruses 

11:875 (1995); Andersson et al., J. Infect. Dis. 174:977-85 (1996); Fries et al., Vaccine 

14:428-34 (1996); Gonczol et al., Vaccine 13:1080-5 (1995)). Virus-derived vaccines have 

also been prepared using defective adenovirus or adenovirus (Gilardi-Hebenstreit et al., J. 

Gen. Virol. 71:2425-31 (1990); Prevec et al., J. Infect. Dis. 161:27-30 (1990); Lubeck et al., 

Proc. Natl. Acad. Sci. USA 86:6763-7 (1989); Xiang et al., Virology 219:220-7 (1996)). 

Other viruses that can be engineered to produce recombinant viruses useful in vaccines 

include retroviruses that are packaged in cells with amphotropic host range (see Miller, 

Human Gene Ther. 1:5-14 (1990); Ausubel et al., Current Protocols in Molecular Biology, § 

9), and attenuated or defective DNA virus, such as, but not limited to, herpes simplex virus 

(HSY) (see, e.g., Kaplitt et al., Molec. Cell. Neurosci. 2:320-330 (1991)), papillornavirus, 

Epstein Barr virus (EBV), adeno-associated virus (AA V) (see, e.g., Samulski et al., J. Virol. 

61:3096-3101 (1987); Samulski et al., J. Virol. 63:3822-3828 (1989)), and the like. 

[0142] A pharmaceutically acceptable carrier suitable for use in the invention is 

non-toxic to cells, tissues, or subjects at the dosages employed, and cari include a buffer 

44 



WO 2004/110384 PCT/US2004/018672 

(such as it phosphate buffer, citrate buffer, and buffers made from other organic acids), an 

antioxidant (e.g., ascorbic acid), a low-molecular weight (less than about 10 residues) 

peptide, a polyPeptide (such as serum albumin, gelatin, and an iillIIlunoglobulin), a 

hydrophilic polymer (such as polyvinylpyrrolidone), an amino acid (such as glycine, 

g!utarnine, asparagine, arginine, and/or lysine), a monosaccharide, a disaccharide, and/or 

other carbohydrates (including glucose, mannose, and dextrins), a chelating agent (e.g., 

ethylenediarninetetratacetic acid [EDTA]), a sugar alcohol (such as mannitol and sorbitol), a 

salt-forming counterion (e.g., sodium), and/or an anionic surfactant (such as Tween™, 

Pluronics™, and PEG). In one embodiment, the pharmaceutically acceptable carrier is an 

aqueous pH-buffered solution. 

[0143] Preferred embodiments include sustained-release compositions. An 

exemplary sustained-release composition has a semipenneable matrix of a solid 

hydrophobic polymer to which the polyPeptide is attached or in which the polypeptide is 

encapsulated. Examples of suitable polymers include a polyester, a hydrogel, a polylactide, 

a copolymer ofL-glutarnic acid and T-ethyl-L-glutamase, non-degradable ethylene­

vinylacetate, a degradable lactic acid-glycolic acid copolymer, and poly-D-(-)-3-

hydroxybutyric acid. Such matrices are in the fonn of shaped articles, such as films, or 

microcapsules. 

[0144] Exemplary sustained release compositions include polypeptides attached, 

typically via e-arnino groups, to a polyalkylene glycol (e.g., polyethylene glycol [PEG]). 

Attachment of PEG to proteins is a well-known means of extending in vivo half-life (see, 

e.g., Abuchowski, J., et al. (1977) J. Biol. Chem. 252:3582-86. Any conventional 

"pegylation" method can be employed, provided the "pegylated" variant retains the desired 

function(s). 

[0145] In another embodiment, a sustained-release composition includes a 

liposomally entrapped polypeptide. Liposornes are small vesicles composed of various 

types of lipids, phospholipids, and/or surfactants. These components are typically arranged 

in a bilayer fonnation, similar to the lipid arrangement of biological membranes. 

Liposomes containing polypeptides are prepared by known methods, such as, for example, 

those described in Epstein, et al. (1985) PNAS USA 82:3688-92, and Hwang, et al., (1980) 

PNAS USA, 77:4030-34. Ordinarily the liposomes in such preparations are of the small 
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(about 200-800 Angstroms) unilarnellar type in which the lipid content is greater than about 

30 mol. percent cholesterol, the specific percentage being adjusted to provide the optimal 

therapy. Useful liposomes can be generated by the reverse-phase evaporation method, 

using a lipid composition including, for example, phosphatidylcholine, cholesterol, and 

PEG-derivatized phosphatidylethanolamine (PEG-PE). If desired, liposomes are extruded 

through filters of defined pore size to yield liposomes of a particular diameter. 

[0146] Compositions of the invention can also include a polypeptide adsorbed onto 

a membrane, such as a si!astic membrane, which can be implanted, as described in 

International Publication No. WO 91/04014. 

[0147] Immunogenic compositions of the invention can be stored in any standard 

form, including, e.g., an aqueous solution or a lyophilized cake. Such compositions are 

typically sterile when administered to subjects. Sterilization of an aqueous solution is 

readily accomplished by filtration through a sterile filtration membrane. If the composition 

is stored in lyophilized form, the composition can be filtered before or after lyophilization 

and reconstitution. 

2. Immunogenic Compositions Cont.aining Polynucleotides 

[0148] The invention provides immunogenic compositions containing an isolated 

polynucleotide encoding a polypeptide of the invention. Such compositions optionally 

include other components, as for example, a storage solution, such as a suitable buffer, e.g., 

a physiological buffer. In a preferred embodiment, the other component is a 

pharmaceutically acceptable carrier as described above. 

[0149] An alternative to traditional immunization with a polypeptide antigen 

involves the direct in vivo introduction of a polynucleotide encoding the antigen into tissues 

of a subject for expression of the antigen by the cells of the subject's tissue. Polynucleotide­

based compositions used to vaccinate a subject are termed "DNA vaccines" or "nucleic 

acid-based vaccines." DNA vaccines are described in International Patent Publication WO 

95120660 and International Patent Publication WO 93/19183. The ability of directly 

injected DNA that encodes a viral protein to elicit an immune response has been 

demonstrated in numerous experimental systems (Conry et al., Cancer Res., 54: 1164-1168 

(1994); Cox et al., Viral, 67:5664-5667 (1993); Davis et al., Hum. Mole. Genet., 2:1847-
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1851 (1993); Sedegah et al., Proc. Natl. Acad. Sci., 91:9866-9870 (1994); Montgomery et 

al., DNA Cell Bio., 12:777-783 (1993); Ulmer et al., Science, 259:1745-1749 (1993); Wang 

et al., Proc. Natl. Acad. Sci., 90:4156-4160 (1993); Xiang et al., Virology, 199:132-140 

(1994)). Studies to assess this strategy in neutralization of influenza virus have used both 

envelope and internal viral proteins to induce the production of antibodies, but in particular 

have focused on the viral hemagglutinin protein (HA) (Fynan et al., DNA Cell. Biol., 

12:785-789 (1993A); Fynan et al., Proc. Natl. Acad. Sci., 90:11478-11482 (1993B); 

Robinson et al., Vaccine, 11:957, (1993); Webster et al., Vaccine, 12:1495-1498 (1994)). 

Vaccination through directly introducing DNA that encodes an HIV env protein to elicit a 

protective immune response produces both cell-mediated and humoral responses that are 

analogous to those obtained with live viruses (Raz et al., Proc. Natl. Acad. Sci., 91:9519-

9523 (1994); Ulmer, 1993, supra; Wang, 1993, supra; Xiang, 1994, supra). In addition, 

reproducible immune responses to DNA encoding nucleoprotein that last essentially for the 

lifetime of the animal have been reported in mice (Yankauckas et al., DNA Cell Biol., 12: 

771-776 (1993)). DNA vaccines can be designed to stimulate different arms of tbe immune 

system. For example, major histocompatability antigen class I (MHC-I) responses are best 

stimulated by intracellular expression of protein antigens. In order to accomplish this, tbe 

sequences encoding tbe gpl20 signal sequence are deleted and replaced with a codon for an 

initiator methionine residue. gp120 genes lacking tbe signal sequence are synthesized on 

free ribosomes in the cytoplasm, do not acquire N-linked carbohydrate, are proteolytically 

processed intracellularly, and can stimulate l\tlHC-1-restricted immune responses. l\tlHC-I 

responses are thought to be particularly effective in promoting cytotoxic T cell responses 

mediated by CDS-bearing T cells. In contrast, when gp120 genes containing a signal 

sequence are expressed in mammalian cells, the signal sequence directs synthesis on 

membrane-bound ribosomes and translocation into the "secretory pathway" where pr?teins 

destined for export to the cell surface or extracellular compartment acquire a number of 

post-translational modifications (e.g., glycosylation) and are presented to the immune 

system in conjunction with major histocompatability antigens class Il (MHC-Il) proteins. 

Protein antigens presented in association with l\tlHC-Il antigens are particularly effective in 

promoting antibody responses and CD4-mediated T cell responses, but are not effective in 

stimulating CDS-dependent immune responses (e.g., cytotoxic T lymphocytes [CTLs]). 
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[0150) As is well known in the art, a large number of factors can influence the 

efficiency of expression of antigen genes and/or the immunogenicity of DNA vaccines. 

Examples of such factors include the vector, the promoter used to drive antigen gene 

expression, and the stability of the inserted gene in the plasmid. Depending on their origin, 

promoters differ in tissue specificity and efficiency in initiating mRNA synthesis (Xiang et 

al., Virology, 209:564-579 (1994); Chapman et al., Nucle. Acids. Res., 19:3979-3986 

(1991)). Many DNA vaccines in mammalian systems have relied upon viral promoters 

derived from cytomegalovirus (CMV). These have had good efficiency in both muscle and 

skin inoculation in a number of mammalian species. 

[0151]. For pharmaceutical use, polynucleotides of the invention are formulated in a 

manner appropriate for the particular indication. U.S. Patent No. 6,001,651 to Bennett et al. 

describes a number of pharmaceutical compositions and formulations suitable for use with 

an oligonucleotide therapeutic as well as methods of administering such oligonucleotides. 

In a preferred embodiment, therapeutic compositions of the invention include 

polynucleotides combined with lipids, as described above. 

[0152) Compositions containing polynudeotides can be stored in any standard form, 

including, e.g., an aqueous solution or a lyophilized cake. Such compositions are typically 

sterile when administered to cells or subjects. Sterilization of an aqueous solution is readily 

accomplished by filtration through a sterile filtration membrane. If the composition is 

stored in lyophilized form, the composition can be filtered before or after lyophilization and 

reconstitution. 

3. Other Components 

[0153] In addition to the components described above, irnmunogenic compositions 

of the invention can include one or more adjuvants. Exemplary adjuvants include, but are 

not limited to, complete Freund's adjuvant, incomplete Freund's adjuvant, saponin, mineral 

gels such as aluminum hydroxide, surface active substances such as lysolecithin, pluronic 

polyols, polyanions, peptides, oil or hydrocarbon emulsions, keyhole limpet hemocyanins, 

dinitrophenol, and BCG (bacille Calmette-Guerin) and Corynebacterium parvum. In recent 

years, a new class adjuvants, immunostimulatory oligonucleotides, have been described. 

These tend to be small (about 15-30-mer) chemically synthesized oligonucleotides rich in 

guanine and cytosine (GC rich). In some cases (e.g., particulate antigens such as hepatitis B 
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surface antigen), these oligonuclcoatides can simply mixed with viral antigens in order to 

have an immunostimulatory effect. In other cases (e.g., gp120), superior activity is 

achieved by chemically coupling the oligonucleotides to the protein. gpl20 molecules 

described in this application are particularly well-suited for derivatization with 

immunostimulatory oligonucleotides by virtue of an unpaired cysteine that is available for 

chemical coupling to oligonucleotides. Selection of an adjuvant depends on the subject to 

be vaccinated. Preferably, a pharmaceutically acceptable adjuvant is used. A preferred 

adjuvant for human subjects is alum (alumina gel). 

[0154] Other antigens, such as, for example, other HIV-1 polypeptides (e.g., gp41) 

can be included in the immunogenic compositions of the invention. 

[0155] Immunogenic compositions can include other polypeptides that enhance the 

anti-gp120 immune response to the polypeptides of the invention or provide other benefits. 

For example, it may be advantageous, in particular embodiments to include one or more 

members of the cytokine family, such as interferons or interleukins, in immunogenic 

compositions of the invention. 

[0156] In preferred embodiments, compositions containing an isolated 

polynucleotide of the invention also include a component that facilitates entry of the 

polynucleotide into a cell. Components that facilitate intracellular delivery of 

polynucleotides are well-known and include, for example, lipids, liposomes, water-oil 

emulsions, polyethylene imines and dendrimers, any of which can be used in compositions 

according to the invention. lipids are among the most widely used components of this type, 

and any of the available lipids or lipid formulations can be employed with the 

polynucleotides of the invention. Typically, cationic lipids are preferred. Preferred cationic 

lipids include N-[1-(2,3-dioleyloxy)propyl]-n,n,n-trimethylammonium chloride (DOTMA), 

dioleoyl phosphotidylethanolamine (DOPE), and/or dioleoyl phosphatidylcholine (DOPC). 

Polynuc!eotides can also be entrapped in liposomes, as described above for polypeptides. 

[0157] ill another embodiment, polynucleotides are complexed to dendrimers, which 

can be used to transfect cells. Dendrimer polycations are three dimensional, highly ordered 

oligomeric and/or polymeric compounds typically fanned on a core molecule or designated 

initiator by reiterative reaction sequences adding the oligomers and/or polymers and 

providing an outer surface that is positively changed. Suitable dendrimers include, but are 
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not limited to, "starburst" dcndrimers and various dcndrirner polycations. Methods for the 

preparation and use of dendrimers to introduce polynucleotides into cells in vivo are well 

known to those of skill in the art and described in detail, for example, in PCT/US83/02052 

and U.S. Patent Nos. 4,507,466; 4,558,120; 4,568,737; 4,587,329; 4,631,337; 4,694,064; 

4,713,975; 4,737,550; 4,871,779; 4,857,599; and 5,661,025. 

B. Uses of Immunogenic Compositions 

[0158] The illllllunogenic compositions of the invention can be employed to 

generate a gp120-specific immune response in an animal. Inununogenic compositions of 

the invention can be administered to the animal by any suitable route of administration, as 

described in greater detail below. 

[0159] In one embodiment, an immunogenic composition is administered to an 

animal to generate anti-gp120 antibodies, e.g., antibodies useful in HIV research. 

Generally, the animal is one typically employed for antibody production. Mammals (e.g., 

rodents, rabbits, goats, sheep, etc.) are preferred. 

[0160] Polyclonal antibodies are raised by injecting (e.g. subcutaneous or 

intramuscular injection) antigenic polypeptides into a suitable animal (e.g., a mouse or a 

rabbit). The antibodies are then obtained from blood samples taken from the animal. The 

techniques used to produce polyclonal antibodies are extensively described in the literature 

(see, e.g., Methods of Enzymology, "Production of Antisera With Small Doses of 

Inununogen: Multiple Inlmdermal Injections'', Langone, et al. eds. (Acad. Press, 1981)). 

Polyclonal antibodies produced by the animals can be further purified, for example, by 

binding to and elution from a matrix to which the polypeptide to which the antibodies were 

raised is bound. Those of sldll in the art will know of various standard techniques for 

purification and/or concentration of polyclonal, as well as monoclonal, antibodies see, for 

example, Coligan, et al. (1991) Unit 9, Current Protocols in Immunology, Wiley 

Interscience ). 

[0161] For many applications, monoclonal anti-gpl20 antibodies are preferred. The 

general method used for production of hybridomas secreting rnAbs is well known (Kohler 

and Milstein (1975) Nature, 256:495). Briefly, as described by Kohler and Milstein, the 

technique entailed isolating lymphocytes from regional draining lymph nodes of five 
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separate cancer patients, pooling the cells, and fusing the cells with SHFP-1. Hybridomas 

were screened for production of antibodies that bound to cancer cell lines. Confinnation of 

specificity among mAb's can be accomplished using routine screening techniques (such as 

the enzyme-linked immunosorbent assay, or "ELISA") to .detemrine the elementary reaction 

pattern of the mAb of interest. 

[0162] Alternatively, immunogenic compositions of the invention can be used as 

vaccines for administration to human subjects. In particular, the compositions can be 

administered to individuals who are not infected with HIV-1 to reduce the risk of, or 

prevent, infection (prophylaxis of HIV-1 infection). Individuals such as health 

professionals, police officers, and fire fighters could benefit from prophylactic 

administration of vaccines of the invention. The compositions can also be administered to 

individuals who are already infected with HIV-1, but are still able to mount an immune 

response (see e.g. Salk, Nature 327:473-476 (1987); and Salk et al., Science 195:834-847 

(1977)). A so-called "therapeutic vaccine" can ameliorate the existing infection (for 

example, by improving the subject's condition or slowing or preventing disease progression) 

and/or can provide prophylaxis against infection with additional HIV-1 strains. 

[0163] 

1. lmmunogenic Compositions Containing Polypeptides 

Polypeptide-based immunogenic composition are conveniently administered 

by injection (e.g., subcutaneous, intradermal, intramuscular, intraperitoneal, intravenous, 

etc.), although delivery through catheter or other surgical tubing is also contemplated. 

Alternative routes include oral administration (tablets and the like) and inhalation (e.g., 

using commercially available nebulizers for liquid fonnulations or lyophilized or 

aerosolized formulations). Polypeptide compositions may also be administered via 

microspheres, liposomes, immune-stimulating complexes (ISCOMs), or other 

microparticulate delivery systems or sustained release formulations introduced into suitable 

tissues (such as blood). 

[0164) The vaccination dose of gpl20 polypeptide administered in the immunogenic 

composition depends on the properties of the particular composition, e.g., the 

immunogenicity of a particular formulation, administration route, immunization regimen, 

condition of the subject and the like, and the determination of a suitable dose for a particular 

set of circumstances is within the level of skill in the art. Generally, doses of 300 µg of 
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gp120 polypeptide per administration are most preferred, although preferred doses can 

range from about 10 µg-1 mg per administration, and doses outside of this preferred range 

can be useful, depending on the particular formulation, administration route (e.g., 

intramuscular versus subcutaneous), and/or immunization regimen. Different dosages can 

be used in a series of sequential inoculations. Thus, the practitioner may administer a 

relatively large dose in a primary inoculation and then boost with relatively smaller doses of 

gpl20 polypeptide. 

2. Immunogenic Compositions Containing Polvnucleotides 

[0165] Polynucleotide-based immunogenic compositions of the invention can be 

employed to express an encoded polypeptide in vivo, in a subject, thereby eliciting an 

immune response against the encoded polypeptide. Benvenisty, N., and Reshef, L. [PNAS 

83, 9551-9555, (1986)) showed that CaP04-precipitated DNA introduced into mice 
( 

intraperitoneally (i.p.), intravenously (i.v.) or intramuscularly (i.m.) could be expressed. 

The i.m. injection of DNA expression vectors in mice resulted in the uptake of DNA by the 

muscle cells and expression of the protein encoded by the DNA. The plasmids were 

maintained episomally and did not replicate. Subsequently, persistent expression has been 

observed after i.m. injection in skeletal muscle of rats, fish, and primates, and cardiac 

muscle of rats. W090/l 1092 (Oct. 4, 1990) describes the use of naked polynucleotides to 

vaccinate vertebrates. 

[0166) Various methods are available for introducing polynucleotides into animals, 

and the selection of a suitable method for introducing a particular polynucleotide into an 

animal is within the level of skill in the art. For example, the introduction of gold 

microprojectiles coated with DNA encoding bovine growth hormone (BGH) into the skin of 

mice has been shown to elicit anti-BGH antibodies in the mice. Ajet injector has been used 

to transfect skin, muscle, fat, and mammary tissues of living animals. Intravenous injection 

of a DNA:cationie liposome complex in mice was reported by Zhu et al., [Science 261:209-

211 (Jul. 9, 1993)) to result in systemic expression of a cloned transgene. tnmer et al., 

[Science 259:1745-1749, (1993)) reported on the heterologous protection against influenza 

virus infection by intramuscular injection of DNA encoding influenza virus proteins. WO 

93/17706 describes a method for vaccinating an animal against a virus, wherein carrier 

particles were coated with a gene construct and the coated particles are accelerated into cells 
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of an animal. High-velocity inoculation of plasmids, using a "gene-gun," enhanced the 

immune responses of mice (Fynan, 1993B, supra; Eisenbraun et al., DNA Cell Biol., 12: 

791-797 (1993)), presumably because of a greater efficiency of DNA transfection and more 

effective antigen presentation by dendritic cells. Polynucleotides of the invention can also 

be introduced into a subject by other methods known in the art, e.g., transfection, 

electroporation.: microinjection, transduction, cell fusion, DEAE dextran, calcium phosphate 

precipitation, lipofection (lysosome fusion), or a DNA vector transporter (see, e.g., Wu et 

al., J. Biol. Chem. 267:963-967 (1992); Wu and Wu, J. Biol. Chem. 263:14621-14624 

(1988); Hartmut et al., Canadian Patent Application No. 2,012,311, filed Mar. 15, 1990). 

[0167] The vaccination dose of gpl20 polynucleotide administered in the 

immunogenic composition depends on the properties of the particular composition, e.g., the 

immunogenicity of a particular formulation, administration route, immunization regimen, 

condition of the subject and the like, and the determination of a suitable dose for a particular 

set of circumstances is within the level of skill in the art. Generally, doses of about 1 to 

about 100 mg of gp120 polypeptide per administration are preferred. Different dosages can 

be used in a series of sequential inoculations. Thus, the practitioner may administer a 

relatively large dose in a primary inoculation and then boost with relatively smaller doses of 

gp 120 polynucleotide. 

3. Immunization Regimen 

[0168] The gpl20-specific immune response can be generated by one or more 

inoculations of an subject with an immunogenic composition of the invention. A first 

inoculation is termed a "primary inoculation" and subsequent immunizations are termed 

"booster inoculations." Booster inoculations generally enhance the immune response, and 
' 

immunization regimens including at least one booster inoculation are preferred. Any type 

of irnmunogenic composition described above may be used for a primary or booster 

immunization. Thus, for example, an imniunogenic composition containing 

polynucleotides (e.g., or a virus-derived vaccine) of the invention can be used for a primary 

immunization, followed by boosting with an imrnunogenic composition containing 

polypeptides of the invention, or vice versa. In addition, a primary immunization and one 

or more booster immunization can provide the same antigenic gpl20 sequences and/or 

different antigenic gp120 sequences. 
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[0169] In an exemplary embodiment, a suitable immunization regimen includes at 

least three separate inoculations with one or more immunogenic compositions of the 

invention, with a second inoculation being administered more than about two, preferably 

three t? eight, and more preferably approximately four, weeks following the first 

inoculation. Generally, the third inoculation is administered several months after the second 

inoculation, and preferably more than about five months after the first inoculation, more 

preferably about six months to about two years after the first inoculation, and even more · 

preferably about eight months to about one year after the first inoculation. Periodic 

inoculations beyond the third are also desirable to enhance the subject's "immune memory." 

See Anderson et al., J. Infectious Diseases 160(6):960-969 (Dec. 1989). 

[0170] The adequacy of the vaccination parameters chosen, e.g., formulation, dose, 

regimen and the like, can be determined by taking aliquots of serum from the subject and 

assaying antibody titers during•the course of the immunization program. Alternatively, the 

T cell populations can by monitored by conventional methods. In addition, the clinical 

condition of the subject is be monitored for the desired effect, e.g., prevention ofHIV-1 

infection or progression to AIDS, improvement in disease state (e.g., reduction in viral 

load), or reduction in transmission frequency to an uninfected partner or partners. If such 

monitoring indicates that vaccination is sub-optimal, the subject can be boosted with an 

addition dose of immunogenic composition, and the vaccination parameters can be modified 

in a fashion expected to potentiate the immune response. Thus, for example, the dose of 

gp120 polypeptide or polynucleotide and/or adjuvant can be increased, a gp120 polypeptide 

can be bonded or complexed to an immunogenic carrier protein, or the route of 

administration can be changed. 

Diagnostic Methods 

[0171] 

A. Detection of Antibodies Specific for gp120 Polypeptides with Unusual 

Disulfide Structure 

The invention provides a diagnostic method for determining whether a 

subject has produced antibodies specific for a gp120 polypeptide of the invention. The 

method entails contacting a biological sample from a subject with the gp120 polypeptide of 

interest and determining whether the sample contains an antibody that specifically binds to 
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the gp120 polypeptide. The sample employed can include any tissue that contains 

antibodies, but is most conveniently blood or blood fraction (e.g., serum or plasma). 

[0172) Anti-gp120 antibodies can be detected and/or quantified in the sample using 

any of a number of well-known immunoassays (see, e.g., U.S. Patents 4,366,241; 

4,376,110; 4,517,288; and 4,837,168). For a general review of immunoassays, see Methods 

in Cel! Biology Volume 37: Antibodies in Cell Biology, Asai, ed. Academic Press, Inc. 

New York (1993); Basic and Clinical Immunology 7th Edition, Stites & Terr, eds. (1991). 

[0173] In a standard solid-phase format, a gp120 polypeptide of interest can be 

affixed to a solid phase .to act as a capture agent that immobilizes any antibody in the 

sample that is specific for the gp120 polypeptide. Bound antibody can then be separated 

from free antibody in the sample by a simple washing step. 

[0174] hmnunoassays typically employ a labeling agent to specifically bind to, and 

label, the binding complex formed by the gp120 polypeptide and any antibody in the sample 

that is specific for the gp120 polypeptide. Any suitable labeling system, direct or indirect, 

can be employed. For example, a labeled antibody specific for the species of the subject 

being tested can be used to label any antibody bound to a solid phase. Other polypeptides 

capable of specifically binding immunoglobulin constant regions, such as polypeptide A or 

polypeptide G may also be used as the labeling agent. These polypeptides are normal 

constituents of the cell walls of streptococcal bacteria. They exhibit a strong non­

inrmuuogenic reactivity with immunoglobu!in constant regions from a variety of species 

(see, generally Kronval, et al. (1973) J. Immunol., 111: 1401-1406, and Akerstrom (1985) J. 

Immunol., 135: 2589-2542). Suitable labels include those discussed above with respect to 

labeling gp120 polypeptides of the invention. 

[0175] The assays of this invention are scored (as positive or negative or quantity of 

anti-gp120 antibody) according to standard methods well known to those of skill in the art. 

The particular method of scoring will depend on the assay format and choice of label. For 

example, a Western Blot assay can be scored by visualizing the colored product produced 

by the enzymatic label. A clearly visible colored band or spot at the correct molecular 

weight is scored as a positive result, while the absence of a clearly visible spot or band is 

scored as a negative. The intensity of the band or spot can provide a quantitative measure 

of anti-gp120 antibody concentration. 
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[0176] In preferred embodiments, immunoassays according to the invention are 

carried out using a MicroElectroMechanical System (MEMS). MEMS are microscopic 

structures integrated onto silicon that combine mechanical, optical, and fluidic elements 

with electronics, allowing convenient detection of an analyte of interest. An exemplary 

MEMS device suitable for use in the invention is the Protiveris' mnlticantilever array. This 

array is based on chemo-mechanical actuation of specially designed silicon microcantilevers 

and subsequent optical detection of the microcantilever deflections. When coated on one 

side with a protein, antibody, antigen or DNA segment, a microcantilever will bend when it 

is exposed to a solution containing the complementary molecule. This bending is caused by 

the change in the surface energy due to the binding event. Optical detection of the degree of 

bending (deflection) allows measurement of the amount of complementary molecule bound 

to the microcantilever. 

B. Detection of gpl20 Sequences with Unusual Disulfide Structure 

[0177] The invention also provides a diagnostic method for determining whether a 

biological sample from a subject contains a polypeptide including, and/or a polyuucleotide 

encoding, a gp 120 amino acid sequence characterized by unusual disulfide structure. 

Unusual disulfide structure may represent a "transmission phenotype" associated with new 

infections or a major new variant of IllV-1 in circulation in North America. The method 

entails assaying the sample for a polypeptide comprising, or a polynucleotide encoding, a 

gp 120 sequence that: (a) Jacks one or more cysteine residues at one or more of the 

following positions: 54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239, 247, 296, 331, 

378, 385, 418, and 445; and/or (b) includes one or more additional cysteine residues at a 

position other than the following positions: 24, 29, 34, 54, 74, 119, 126, 131, 157, 196, 205, 

218,228,239,247,296,331,378,385,418,445,493,495,499-501,503-508,and510;as 

numbered from the N-terminal methionine of gp120 from the HXB-2 strain oflllV gp120. 

In preferred embodiments, the gp120 sequence is not a subtype G gp120 sequence having 

one or more additional cysteines in the Vl domain or a subtype E gp120 sequence having 

one or more additional cysteines in the V 4 domain. The diagnostic method of the invention 

can be carried out using any assay that is capable of detecting the presence of, and 

optionally quantifying, a polypeptide including, and/or a polynucleotide encoding, a gpl20 

sequence with unusual disulfide structure. The sample employed can include any tissue 
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expected to contain a polypeptide including, or polynucleotide encoding, a gpl20 amino 

acid sequence. Conveniently, blood oi: a blood fraction (e.g., serum or plasma) is sampled 

for assay. 

1. gp120 Polypeptide-Based Assays 

[0178] Immunoassays are generally most convenient for detection of gpl20 

polypeptides characterized by unusual disulfide structure. The considerations for 

conducting immunoassays to detect gp120 polypeptides, e.g., formats, labeling systems, are 

essentially as described above with respect to detection of anti-gp120 antibodies. 

[0179] Preferred immunoassays for detecting gpl20 polypeptides are either 

competitive or noncompetitive. Noncompetitive immunoassays are assays in which the 

amount of gp120 polypeptide bound to a specific antibody is measured directly. In 

competitive assays, the amount of gpl20 polypeptide in the sample is measured indirectly 

by measuring the amount of an added (exogenous) polypeptide displaced (or competed 

away) from the specific antibody. 

[0180] Antibodies useful in these immunoassays include polyclonal and monoclonal 

antibodies, which can be produced, for example, as described above. 

2. gpl20 Polynucleotide-Based Assays 

[0181] · gpl20 polynucleotides encoding gpl20 sequences characterized by unusual 

disulfide structure are generally detected based on specific hybridization of a suitable 

nucleic acid molecule to sample polynucleotides. The nucleic acid molecule specifically 

hybridizes to a target nucleotide sequence that is present in the gpl20 polynucleotide to be 

detected and not present in other polynucleotides in the sample polynucleotides. In 

preferred embodiments, the nucleic acid molecule is substantially complementary to the 

target nucleotide sequence. 

[0182] Po!ynucleotides can be prepared from a sample according to any of a number 

of methods well known to those of skill in the art. General methods for isolation and 

purification of polynucleotides are described in detail in by Tijssen ed., (1993) Chapter 3 of 

Laboratory Techniques in Biochemistry and Molecular Biology: Hybridization With 

Nucleic Acid Probes, Part I. Theory and Nucleic Acid Preparation, Elsevier, N. Y. and 
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Tijssen ed. fu preferred embodiments, gpl20 polynucleotides can be obtained from a 

sample containing HIV-1 viral RNA by reverse transcription, followed by amplification. 

i. Amplification-Based Assays 

[0183] In one embodiment, amplification-based assays can be used to detect, and 

optionally quantify, a gp120 polypeptide of interest. In such amplification-based assays, the 

gp 120 polynucleotides in the sample act as template(s) in an amplification reaction carried 

out with a nucleic acid primer that contains a detectable label or component of a labeling 

system. Suitable amplification methods include, but are not limited to, polymerase chain 

reaction (PCR); reverse-transcription PCR (RT-PCR); ligase chain reaction (LCR) (see Wu 

and Wallace (1989) Genomics 4: 560, Landegren et al. (1988) Science 241: 1077, and 

Barringer et al. (1990) Gene 89: 117; transcription amplification (Kwoh et al. (1989) Proc. 

Natl. Acad. Sci. USA 86: 1173), self-sustained sequence replication (Guatelli et al. (1990) 

Proc. Nat. Acad. Sci. USA 87: 1874); dot PCR, and linker adapter PCR, etc. 

[0184] If it is desirable to determine the level of the gpl20 polynucleotide, any of a 

number of well known "quantitative" amplification methods can be employed. Quantitative 

PCR generally involves simultaneously co-amplifying a known quantity of a control 

sequence using the same primers. This provides an internal standard that may be used to 

calibrate the PCR reaction. Detailed protocols for quantitative PCR are provided in PCR 

Protocols, A Guide to Methods and Applications, funis et al., Academic Press, Inc. N.Y., 

(1990). 

ii. Hybridization-Based Assays 

[0185] Nucleic acid hyb1idization simply involves contacting a nucleic acid probe 

with sample polynucleotides under conditions where the probe and its complementary target 

nucleotide sequence can form stable hybrid duplexes through complementary base pairing. 

The nucleic acids that do not form hybrid duplexes are then washed away leaving the 

hybridized nucleic acids to be detected, typically through detection of an attached detectable 

label or component of a labeling system. Methods of detecting and/or quantifying 

polynucleotides using nucleic acid hybridization techniques are known to those of skill in 

the art (see Sambrook et al. supra). Hybridization techniques are generally described in 

Hames and Higgins (1985) Nucleic Acid Hybn"dization, A Practical Approach, IRL Press; 
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, Gall and Pardue (1969) Proc. Natl. Acad. Sci. USA 63: 378-383; and John et al. (1969) 

Nature 223: 582-587. Methods of optimizing hybridization conditions are described, e.g., 

in Tijssen (1993) Laboratory Techniques in Biochemistry and Molecular Biology, Vol. 24: 

Hybridization With Nucleic Acid Probes, Elsevier, N.Y.). 

[0186] The nucleic acid probes used herein for detection of the gp120 

polynucleotides can be full-length or less than the full-length of these polynucleotides. 

Shorter probes are generally empirically tested for specificity. Preferably, nucleic acid 

probes are at least about 15, and more preferably about 20 bases or longer, in length. (See 

Sambrook et al. for methods of selecting nucleic acid probe sequences for use in nucleic 

acid hyb1idization.) Visualization of the hybridized probes allows the qualitative 

determination of the presence or absence of the gp 120 polynucleotide of interest, and 

standard methods (such as, e.g., densitometry where the nucleic acid probe is radioactively 

labeled) can be used to quantify the level of the gp120 polynucleotide.) 

[0187] A variety of additional nucleic acid hybridization formats are known to those 

skilled in the art. Standard formats include sandwich assays and competition or 

displacement assays. Sandwich assays are commercially useful hybridization assays for 

detecting or isolating polynuc!eotides. Such assays utilize a "capture" nucleic acid 

covalently immobilized to a solid support and a labeled "signal" nucleic acid in solution. 

The sample provides the target polynucleotide. The capture nucleic acid and signal nucleic 

acid each hybridize with the target polynucleotide to form a "sandwich" hybridization 

complex. 

[0188] In one embodiment, the methods of the invention ean be utilized in array-

based hybridization formats. In an array format, a large number of different hybridization 

reactions can be run essentially "in parallel." This provides rapid, essentially simultaneous, 

evaluation of a number of hybridizations in a single experiment. Methods of performing 

hybridization reactions in array based formats are well known to those of skill in the art 

(see, e.g., Pastinen (1997) Genome Res. 7: 606-614; Jackson (1996) Nature Biotechnology 

14:1685; Chee (1995) Science 274: 610; WO 96/17958, Pinke! et al. (1998) Nature 

Genetics 20: 207-211). 

[0189] Arrays, particularly nucleic acid arrays can be produced according to a wide 

variety of methods well known to those of skill in the art. For example, in a simple 
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embodiment, "low-density" arrays can simply be produced by spotting (e.g. by hand using a 

pipette) different nucleic acids at different locations on a solid support (e.g. a glass surface, 

a membrane, etc.). This simple spotting approach has been automated to produce high­

density spotted microarrays. For example, U.S. Patent No. 5,807,522 describes the use of 

an automated system that taps a microcapillary against a surface to deposit a small volume 

of a biological sample. The process is repeated to generate high-density arrays. Arrays can 

also be produced using oligonucleotide synthesis technology. Thus, for example, U.S. 

Patent No. 5,143,854 and PCT Patent Publication Nos. WO 90/15070 and 92/10092 teach 

the use of light-directed combinatorial synthesis of high-density oligonucleotide 

microarrays. Synthesis of high-density arrays is also described in U.S. Patents 5,744,305; 

5,800,992; and 5,445,934. 

(0190] In a preferred embodiment, the arrays used in this invention contain "probe" 

nucleic acids. These probes are then hybridized respectively with their "target" nucleotide 

sequence(s) present in polynucleotides derived from a biological sample. Alternatively, the 

format can be reversed, such that polynucleotides from different samples are arrayed and 

this array is then probed with one or more probes, which can be differentially labeled. 

(0191] Many methods for immobilizing nucleic acids on a variety of solid surfaces 

are known in the art. A wide variety of organic and inorganic polymers, as well as other 

materials, both natural and synthetic, can be employed as the material for the solid surface. 

Illustrative solid surfaces inc!ude, e.g., nitrocellulose, nylon, glass, quartz, diazotized 

membranes (paper or nylon), silicones, pol yformaldehyde, cellulose, and cellulose acetate. 

In addition, plastics such as polyethylene, polypropylene, polystyrene, and the lilce can be 

used. Other materials that can be employed include paper, ceramics, metals, metalloids, 

semiconductive materials, and the like. In addition, substances that form gels can be used. 

Such materials include, e.g., proteins (e.g., gelatins), lipopolysaccharides, silicates, agarose 

and polyacrylamides. Where the solid surface is porous, various pore sizes may be 

employed depending upon the nature of the system. 

[0192] In preparing the surface, a plurality of different materials may be employed, 

particularly as laminates, to obtain various properties. For example, proteins (e.g., bovine 

serum albumin) or mixtures of macromolecules (e.g., Denhardt's solution) can be employed 

to avoid non-specific binding, simplify covalent conjugation, and/or enhance signal 
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detection. If covalent bonding between a compound and the surface is desired, the surface 

will usually be polyfunctional or be capable of being polyfunctionalized. Functional groups 

that may be present on the surface and used for linking can include carboxylic acids, 

aldehydes, amino groups, cyano groups, ethylenic groups, hydroxyl groups, mercapto 

groups and the like. The manner of linking a wide variety of compounds to various surfaces 

is well known and is amply illustrated in the literature. 

[0193] Arrays can be made up of target elements of various sizes, ranging from 

about 1 mm diameter down to about 1 µm. Relatively simple approaches capable of 

quantitative fluorescent imaging of 1 cm• areas have been described that permit acquisition 

of data from a large number of target elements in a single image (see, e.g., Wittrup (1994) 

Cytometry 16:206-213, Pinke! et al. (1998) Nature Genetics 20: 207-211). 

[0194] Hybridization assays according to the invention can be carried out using a 

MicroElectroMechanical System (MEMS), such as the Protiveris' multicantilever array. 

iii. Detection of gpl20 Polvnucleotides 

[0195] gp 120 polynucleotides are detected in the above-described polynucleotide-

based assays by means of a detectable label. Any of the labels discussed above can be used 

in the polynucleotide-based assays of the invention. The label may be added to a probe or 

primer or sample polynucleotides prior to, or after, the hybridization or amplification. So 

called "direct labels" are detectable labels that are directly attached to or incorporated into 

the labeled polynucleotide prior to conducting the assay. In contrast, so called "indirect 

labels" are joined to the hybrid duplex after hybridization. In indirect labeling, one of the 

polynucleotides in the hybrid duplex carries a component to which the detectable label 

binds. Thus, for example, a probe or primer can be biotinylated before hybridization. After 

hybridization, an avidin-conjugated fluorophore can bind the biotin-bearing hybrid 

duplexes, providing a label that is easily detected. For a detailed review of methods of the 

labeling and detection of polynucleotides, see La,boratory Techniques ill Biochemistry and 

Molecular Biology, Vol. 24: HybridizaJ:ion With Nucleic Acid Probes, P. Tijssen, ed. 

Elsevier, N.Y., (1993)), 

The sensitivity of the hybridization assays can be enhanced through use of a 

polynucleotide amplification system that multiplies the target polynucleotide being 
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detected. Examples of such systems include the polymerase chain reaction (PCR) system 

and the ligase chain reaction (LCR) system. Other methods recently described in the art are 

the nucleic acid sequence based amplification (NASBAO, Cangene, Mississauga, Ontario) 

and Q Beta Replicase systems. 

[0196] In a preferred embodiment, suitable for use in amplification-based assays of 

the invention, a primer contains two fluorescent dyes, a "reporter dye" and a "quencher 

dye." When intact, the primer produces very low levels of fluorescence because of the 

quencher dye effect. When the primer is cleaved or degraded (e.g., by exonuclease activity 

of a polymerase, see below), the reporter dye fluoresces and is detected by a suitable 

fluorescent detection system. Amplification by a number of techniques (PCR, RT-PCR, 

RCA, or other amplification method) is perfonned using a suitable DNA polymerase with 

both polymerase and exonuclease activity (e.g., Taq DNA polyinerase). This polymerase 

synthesizes new DNA strands and, in the process, degrades the labeled primer, resulting in 

an increase in fluorescence. Commercially available fluorescent detection systems of this 

type include the ABI Prism® Systems 7000,7300, 7500, 7700, or 7900 (TaqMan®) from 

Applied Biosystems or the LightCycler® System from Roche. 

[0197] The following examples are provided by way of illustration and are not 

intended to limit the invention. 

EXAMPLES 

Examplel 

Expression of gp120 Polypeptides 

[0198] HIV-1 gp120 sequences are preferably expressed as fusion proteins 

containing a heterologous signal sequence and an epitope tag. Exemplary, preferred signal 

sequences include those from the heq)es simplex virus-1 (HSVl) gD glycoprotein and the 

human tissue plasminogen activator (tP A). The first 29 amino acids of the mature HSVl 

gD serves as an epitope tag, which is joined to residue 42 of HIV gp120, as numbered from 

the N-terminal methionine of the HXB2 strain of gpl20 (residue 12 of the mature gp120). 

[0199] pCI.gD.gpl20 contains a mammalian transcription unit and a pUC vector 

backbone (the pCI mammalian expression vector, which is available commercially from 

Promega Corporation, Madison WI). The transcription unit contains a cytomegalovirus 
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(CMV) immediate early promoter and an artificial intron, followed by the coding region for 

the signal sequence and the first 29 amino adds of the mature HSVl gD glycoprotein fused 

to residue 42 ofHIV-l gp120 at aKpnI site. The gp120 sequence ends with a stop codon 

and a XhoI restriction site, as noted above. This is followed, in the vector, by an SV 40 

poly-A sequence and transcription terminator. 

[0200] pCI.tP A.gpl20 also contains a mammalian transcription unit and a pUC 

vector backbone (the pCI mammalian expression vector, which is available commercialJy 

from Promega Corporation, Madison WI). The transcription unit contains a CMV 

immediate early promoter and an artificial intron, followed by the coding region for the first 

36 amino acids of the tP A pre-pro sequence and the first 29 amino acids of the mature 

HSVl gD fused to residue 42 ofHIV-1 gp120 at a KpnI site. The gp120 sequence, which 

ends with a stop codon and a Xhol restriction site, is followed by an SV 40 poly-A sequence 

and a transcription terminator. 

[0201] Sequences encoding gp120 polypeptides of the invention are amplified by 

polymerase chain reaction (PCR) to generate DNA fragments extending from amino acid 
' 

residue 42 to amino acid residue 529 (residue 18 of gp41). The fragments have a KpnI 

restriction site at the 5' end and a stop codon, followed by a XhoI restriction site at the 3' 

end. These restriction sites facilitate cloning into the pCI.gD.gp120 vector or the 

pCI.tPA.gp120 vector. 

[0202] gpl20 amplification products are cleaved with Kpnl and Xho! restriction 

enzymes, and the 1.5 kb gp120 fragments are isolated using a commercially available kit, 

such as the QIAquick PCR purification kit (Qiagen, Valencia, CA). PCI.gD.gpl20 or 

pCI.tPA.gp120 is cleaved with Kpnl and XhoI, and the 4.3 kb vector fragment is isolated by 

a co~ercially available kit like the QIAquick Gel Extraction kit (Qiagen, Valencia, CA).' 

The gp 120 fragments are ligated into either vector. The ligation products are transformed 

into Top IO E.coli. DNA is prepared and digested with Kpnl and XhoI and subjected to gel 

electrophoresis to confirm that transformants contain the desired construct. Gene 

expression is then tested by transient transfection into the 293T embryonic human kidney 

cell line (Graham et al., J. Gen. Viral. 36:59-77 (1977)) using a calcium phosphate 

technique (Graham et al., Virology 52:456-467 (1973)) and subsequent assay of the 

conditioned medium by Western Blot using polyclonal rabbit anti-gp120 antiserum. 
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Example 2 

Vims Infcdivity and Neutralization Assay 

[0203] Because in vitro culture of HIV-1 inevitably imposes selective conditions, an 

accurate representation of viruses circulating in HIV-1 infected patients can only be 

obtained by examining viral sequences molecularly cloned from patient source materials 

(e.g. plasma, leukocytes, brain) without an intermediate, in vitro culture step. The resulting 

cloned complementary DNAs (cDNAs) derived from retroviral RNA genomes can then be 

inserted into stable DNA-based expression systems for further analysis. One such 

expression system is the PhenoSense™ HIV neutralization assay (described in detail in 

Richman et al., 2003). In brief, the assay creates pseudotype viruses expressing cloned 

HIV-1 envelope proteins, and then utilizes these viruses for viral infectivity studies. This 

assay has been used to determine the phenotype of cloned HIV envelope glycoproteins with 

respect to chemokine receptor usage (CXCR4 or CCRS) and sensitivity to soluble CD4, and 

virus neutralizing antibodies. This assay has been shown to correlate with conventional 

virus neutralization assays where the ability of antibodies to inhibit activated peripheral 

blood mononuclear cells (PBMCs) is measured. 

[0204] The PhenoSense™ assay has advantages over conventional methods in that it 

is faster, more sensitive, and uses defined viruses. This avoids potential artifacts arising 

from virus selection in vitro. The PhenoSense™ assay uses nucleic acid amplification (RT­

PCR) to derive HIV envelope sequences (gp160) from !ITV-positive patient plasma 

samples. Amplified envelope sequences are incorporated into an expression vector 

(pCXAS) using conventional cloning methods. Expression vectors can be prepared from 

single isolated molecular clones or from large pools of sequences that accurately represent 

the myriad viral quasispecies in the patient at the time of sample collection. Recombinant 

HIV-I stocks expressing patient virus envelope proteins (pooled or individual gp160) are 

prepared by co-transfecting HEK293 cells with a defective HIV-1 genomic viral vector 

lacking the lilV-1 envelope protein and second expression vector containing the HIV 

envelope protein of interest. The HIV-1 genomic vector is replication-defective and 

contains a luciferase expression cassette within a deleted region of the HIV envelope gene. 

Recombinant viruses pseudotyped with patient virus envelope proteins as well as CXCR4 

and CCRS dependent control viruses (NIA-3, JRCSF) and the specificity control, 
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amphotropic murine leukemia virus (A-MLV), are harvested 48 hours post-transfection and 

incubated for 1 h at 37°C with serial 4-fold dilutions of the monoclonal antibodies and/or 

plasma control. U87 cells that express CD4/CCR5 and cells that express CD4/CXCR4 are 

inoculated with virus-antibody dilutions. Virus infectivity is determined 72 hours post­

inoculation by measuring the amount of luciferase activity expressed in infected cells and 

recorded as Balanced Relative Light Units (RLUs). Neutralizing activity is displayed as the 

percent inhibition of viral replication (luciferase activity) at each antibody concentration 

compared to an antibody negative control. The IC50 is defined as the concentration of 

monoclonal antibody required to inhibit virus infectivity by 50%. A virus was classified as 

susceptible to neutralization if the IC50 is at least 3-times higher than the IC50 of the same 

reagent with the specificity control virus, A-ML V. 

Exnerimental Results 

[0205] Three of the cysteine mutants, U-099 (with 19 cysteine residues), U-209 

(with 19 cysteine residues), and U-210 (with 20 cysteine residues), were subjected to the 

PhenoSense™ infectivity and neutralization assay and the results are presented in Table 2. 

Each of the viruses bound to and infected U87 cells expressing CD4 and the CCR5 

chemokine receptor, but not the U87 cells expressing CD4 and the CXCR4 co-receptor, 

indicating that these mutant viruses are exclusively of the R5 phenotype. The viruses were 

differentially neutralized using monoclonal antibodies (MAbs) targeting gp41 (4E10 and 

2F5) and gpi20 (2012). The 19-cysteine mutant U-099 was 2-8 fold more resistant to the 

gp41 MAbs, but was neutralized just as well as the other mutants using the gp120 MAb 

2012. Interestingly, U-210 was not neutralized by 2012, a MAb thought to be broadly 

cross-neutralizing against primary m:Y isolates (see Trkola et al., 1996). However, because 

2012 binding is sensitive to mutations in V4 and U-210 has two additional cysteine 

residues in this r~gion, neutralization escape may be mediated by these cysteine mutations. 

The results of this study demonstrate that HIV isolates possessing 19 and 20 cysteine 

residues, rather than the typical 18 cysteine residues, are functional and can mediate the 

infection of cells containing CD4 and the CCRS chemokine receptor. 
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Table2 

[0206] ICSO values are defined as the concentration of monoclonal antibody (MAb) 

required to inhibit virus infectivity by 50%. The MAbs 4E10 and 2FS target regions in gp41 

while MAb 2012 recognizes epitopes in gp120. 92HT594 is a dual-tropic virus control. 

JRCSF and NIA3 are controls for RS and X4 tropism, respectively. A-MLV is a non-HIV 

control that infects either cell type (RS or X4) but is not inhibited by ffiV MAbs. NA; not 

applicable . 

. Tested on U87 CD4/CCR5 Cells: ICSO 

Virus Growth on RS Cells? Tropism of Virus 4E10 (µg/ml) 2FS (µg/ml) 2G12 (µg/ml) 

92Hf594 Yes Dual 2.941 0.857 1.940 

U-210 Yes RS 0.915 0.438 >50.0000 

U-209 Yes RS 0.686 1.022 2.643 

U-099 Yes R5 5.494 2.295 1.298 

JRCSF Yes RS 7.911 2.104 0.764 

NL43 No X4 NA NA NA 

A-MLV Yes non-HIV >50 >50 >50 

Tested on U87 CD4/CXCR4 Cells: ICSO 

VirllS and Control 
Growth on X4 Cells? Tropism of Virus 4E10(µglml) 2FS (µglml) 2G 12 (µglml) 

Tropisms 

92Hf594 Yes Dual 2.667 0.748 2.392 

NA NA 
U-210 No RS NA 

U-209 No RS NA NA NA 

U-099 No RS NA NA NA 

JRCSF No R5 NA NA NA 

NL43 Yes X4 1.415 0.477 0.473 

A-MLV Yes non-HIV >50 >50 >50 
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CLAIMS 

What is claimed is: 

1. An inununogenic composition comprising: 

(a) an isolated polypeptide comprising, or an isolated 

polynncleotide encoding, a first gpl20 amino acid sequence, wherein the first gpl20 

sequence comprises at least the V2, V3, and C4 domains of gp120 and: 

(i) the first gp120 sequence lacks one or more cysteine 

residues at one or more of the following positions: 54, 74, 119, 126, 131, 157, 196, 

205, 218, 228, 239, 247, 296, 331, 378, 385, 418, and 445; and/or 

(ii) the first gp120 sequence comprises one or more 

additional cysteine residues at a position other than the following positions: 24, 29, 

34,54, 74,119,126,131, 157,196,205,218,228,239,247,296,331,378,385, 

418, 445, 493, 495, 499-501, 503-508, and 510; 

as numbered from the N-terminal methionine of gpl20 from 

the HXB-2 strain of HIV gpl20; 

wherein the first gp120 sequence is not a subtype G gp120 

sequence having one or more additional cysteines in the Vl domain or a subtype E 

gp120 sequence having one or more additional cysteines in the V4 domain; and 

a pharmaceuticaJ!y acceptable carrier. 

2. The inununogenic composition of claim 1, wherein the first gpl20 

sequence additionally comprises the Vl domain. 

3. The immunogenic composition of claim I, wherein the immunogenic 

composition additionally comprises an adjuvant. 

4. The immunogenic composition of claim 1, wherein the first gp120 

sequence comprises a naturally occurring gpl20 sequence. 

5. The immunogenic composition of claim 4, wherein the first gp120 

sequence comprises a gp 120 sequence from a primary isolate of HIV. 
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6. The immunogenic composition of claim 1, comprising the 

polypeptide comprising the first gpl20 sequence. 

7. The immunogenic composition of claim 1, comprising the 

polynucleotide encoding the first gp120 sequence. 

8. The irnmunogenic composition of claim 1, wherein the first gp120 

sequence lacks one or more cysteine residues at one or more of the following positions: 54, 

74, 119,126,131,157, 196,205,218,228,239,247,296,331,378,385,418,and445. 

9. The inrmunogenic composition of claim 8, wherein the first gpl20 

sequence lacks one or more cysteine residues at one or more of the following positions: 54, 

74, 119, 126,157,205,218,228,239,247,331,378,or385. 

10. The irnmunogenic composition of claim 1, wherein the first gp120 

sequence comprises one or more additional cysteine residues at a position other than the 

following positions: 24, 29, 34, 54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239, 247, 

296, 331, 378, 385, 418, 445, 493, 495, 499-501, 503-508, and 510. 

11. The irnmunogenic composition of claim 10, wherein the first gpl20 

sequence comprises one or more additional cysteine residues at a position other than the 

following positions: 54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239, 247, 296, 331, 

378, 385, 418, or 445, provided that the one or-more additional cysteine residues are not 

present in the Vl domain of gpl20. 

12. The inrmunogenic composition of claim 1, wherein the first gp120 

sequence comprises an odd number of cysteines. 

13. The irnmunogenic composition of claim 12, wherein the composition 

comprises the polypeptide comprising the first gp120 sequence, and a cysteine in the first 

gpl20 sequence is covalently bonded with another polypeptide. 

14. The inrmunogenic composition of claim 13, wherein the covalent 

bond comprises a disulfide bond. 
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15. The immunogenic composition of claim 13, wherein the other 

polypeptide comprises a second gp120 sequence. 

16. The immunogenic composition of claim 15, wherein the second 

gp120 sequence is the same as the first gpl20 sequence, said gp120 sequences forming a 

homodimer. 

17. The immunogenic composition of claim 15, wherein the second 

gp120 sequence is different from the first gpI20 sequence, said gpl20 sequences forming a 

heterodimer. 

18. The immunogenic composition of claim 13, wherein the other 

polypeptide comprises a gp41 amino acid sequence. 

19. The inununogenic composition of claim 12, wherein the composition 

comprises the polypeptide comprising the first gp120 sequence, and a cysteine in the gp120 

sequence is covalently bonded with an agent selected from the group consisting of a cell­

specific binding moiety, a drug, an immunostimulatory oligonucleotide, and an 

immunogenic carrier protein. 

20. The immunogenic composition of claim 1, wherein the polypeptide 

comprises, or the polynucleotide encodes, a fusion polypeptide comprising the first gpl20 

sequence. 

21. The immunogenic composition of claim 1, wherein the first gp120 

sequence has at least about 99% identity to each of the VI, V2, V3, and C4 domains of a 
gp120 selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 

22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52,54,56,58,60,62,64,66,68, 

70, 72, 74, 76, 78,80,82,84,86,88,90,92,94,96,98,100,102, 104, 106, I08, 110, 112, 

114, 116,118, 120, 122,124, 126,128, 130, 132, 134,and136. 

22, The immunogenic composition of claim 21, wherein the first gpI20 
sequence comprises at least the VI, V2, V3, and C4 domains of a gp120 selected from the 

group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36,38,40,42,44,46,48,50,52,54,56,58,60,62,64,66,68,70,72, 74,76,78,80,82, 
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84,86,88,90,92,94,96,98, 100,102, 104, 106,108, 110, 112, 114, 116, 118, 120, 122, 

124, 126, 128, 130, 132, 134, and 136. 

23. An isolated polypeptide comprising a first gp120 amino acid 

sequence, wherein the first gpl20 sequence comprises at least the V2, V3, and C4 domains 

of gpl20 and: 

(a) the first gpl20 sequence lacks one or more cysteine residues 

at one or more of the following positions: 54, 74, 119, 126, 157, 205, 218, 228, 239, 247, 

331, 378, or 385; and/or 

(b) the first gp120 sequence comprises one or more additional 

cysteine residues at a position other than the following positions: 54, 74, 119, 126, 131, 157, 

196, 205, 218, 228, 239, 247, 296, 331, 378, 385, 418, or 445, provided that the one or more 

additional cysteine residues are not present in the Vl domain of gpl20, 

as numbered from the N-term.inal methionine of gpl20 from the 

HXB-2 strain ofHfV gpl20; 

wherein the first gpl20 sequence is not a subtype E gpl20 sequence 

having one or more additional cysteines in the V 4 domain. 

24. The polypeptide of claim 23, wherein the first gpl20 sequence 

additionally comprises the Vl domain. 

25. The polypeptide of claim 23, wherein the first gp120 sequence lacks 

one or more cysteine residues at one or more of the following positions: 54, 74, 119, 126, 

157,205,218,228,239,247,331,378,or385. 

26. The polypeptide of claim 23, wherein the first gp120 sequence 

comprises one or more additional cysteine residues at a position other than the following 

positions:54, 74, 119,126,131,157,196,205,218,228,239,247,296,331,378,385,418, 

or 445, provided that the one or more additional cysteine residues are not present in the VI 

domain of gpl20. 

27. The polypeptide of claim 23, wherein the first gp120 sequence 

comprises an odd number of cysteines. 
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28. The polypeptide of claim 27, wherein a cysteine in the gpl20 

sequence is covalent! y bonded with another polypeptide. 

29. The polypeptide of claim 28, wherein the covalent bond is a disulfide 

bond. 

30. The polypeptide of claim 28, wherein the other polypeptide 

comprises a second gpl20 sequence. 

31. The polypeptide of claim 30, wherein the second gp120 sequence is 

the same as the first gp120 sequence, said gpl20 sequences forming a homodimer. 

32. The polypeptide of claim 30, wherein the second gpl20 sequence is 

different from the first gpl20 sequence, said gpl20 sequences forming a heterodimer. 

33. The polypeptide of claim 28, wherein the other polypeptide 

comprises a gp41 amino acid sequence. 

34. The polypeptide of claim 27, wherein a cysteine in the gp120 

sequence is covalently bonded with an agent selected from the group consisting of a cell­

specific binding moiety, a drug, an immunostimulatory oligonucleotide, and an 

immunogenic carrier protein. 

35. The polypeptide of claim 23, wherein the polypeptide comprises a 

fusion polypeptide comprising the first gp120 sequence. 

36. The polypeptide of claim 35, wherein the fusion polypeptide 

comprises a heterologous signal sequence. 

37. The polypeptide of claim 36, wherein the heterologous signal 

sequence is selected from the herpes simplex vims glycoprotein D (gD-1) signal sequence 

and the human tissue plasminogen activator signal sequence. 

38. The polypeptide of claims 35 or 36, wherein the polypeptide 

comprises an epitope tag. 
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39. An isolated polypeptide comprising a first gpl20 amino acid 

sequence, wherein the first gp120 sequence has at least about 99% identity to each of the 

Vl, V2, V3, and C4 domains of a gp120 selected from the group consisting of SEQ ID NO: 

2,4,6,8, 10, 12,14,16,18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52, 

54,56,58,60,62,64,66,68, 70, 72, 74, 76, 78,80,82,84,86,88,90,92,94,96,98, 100, 

102, 104, 106,108,110, 112, 114, 116,118, 120, 122,124, 126, 128, 130, 132,134,and 

136. 

40. The polypeptide of claim 39, wherein the first gpl20 sequence 

comprises at least the Vl, V2, V3, and C4 domains of a gp120 selected from the group 

consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 

38,40,42,44,46,48,50,52,54,56,58,60,62,64,66,68, 70, 72, 74, 76, 78,80,82,84, 

86,88,90,92,94,96,98, 100, 102, 104,106,108,110, 112,114, 116,118,120, 122, 124, 

126, 128, 130, 132, 134, and 136. 

41. An isolated polynucleotide encoding the polypeptide of any of claims 

23-27 and 35-40. 

42. The polynucleotide of claim 41, wherein the polynucleotide is codon-

optimized for expression in a host cell of a particnlar species. 

43. The polynucleotide of claim 41, wherein the polynucleotide encodes 

a gpl20 sequence that has at least about 99% identity to each of the VI, V2, V3, and C4 

domains of a gpl20 selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 

16, 18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52,54,56,58,60,62, 

64,66,68,70,72, 74, 76,78,80,82,84,86,88,90,92,94,96,98, 100,102, 104, 106, 108, 

110, 112,114, 116,118,120, 122, 124, 126, 128, 130, 132, 134,andl36. 

44. The polynucleotide of claim 43, wherein the polynucleotide 

comprises a gpl20 nucleotide sequence selected from the group consisting SEQ ID NO: 1, 

3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37,, 39, 41, 43, 45, 47, 49, 51, 53, 

55,57,59,61,63,65,67,69, 71, 73,75, 77, 79,81,83,85,87,89,91,93,95,97,99,101, 

103, 105,107,109,111,113, 115, 117, 119,121, 123, 125, 127,129,131, 133, 135ora 
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subsequence thereof, wherein the subsequence encodes at least the Vl, V2, V3, and C4 

domains of gpl20. 

45. A vector comprising the polynucleotide. of claim 41. 

46. The vector of claim 45, wherein the1vector comprises an expression 

vector. 

47. ·The vector of claim 45, wherein the vector comprises a viral vector. 

48, A host cell comprising the vector of claim 45. 

49. The host cell of claim 48, wherein the host cell is selected from a 

mammalian cell and a bacterial cell. 

50~ A method of producing a polypeptide comprising a first gp 120 amino 

acid sequence, said method comprising: 

(a) introducing the vector Of claim 45 into a cell; and 

(b) expressing the polypeptide. 

51. The method of claim 50, wherein.the cell is in vivo. 

52. The method of claim 50, wherein the cell is in culture. 

53. The method of claim 52, additionally comprising recovering the 

polypeptide :frQm the cul~. _ , .. 

54. A method of producing a polypeptide comprising a first gp 120 amino 

acid sequence, said method comprising: 

(a) culturing the host cell of claim 48, wherein the host cell 

comprises an expression vector, and the host cell is cultured under conditions suitable for 

expression of the polypeptide; and 

(b) recovering the polypeptide from the culture. 

55. Use of an immunogenic composition of any one of claims l to 22 for 

the manufacture of a medicament for immunizing an animal with at least one 

polypeptide comprising at least one gp 120 sequence. , 
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56. A diagnostic method comprising: 

(a) contacting a biological sample from a subject with an isolated 

polypeptide comprising a gp120 amino acid sequence, wherein the gpl20 sequence 

comprises at least the V2, V3, and C4 domains of gp120 and: 

(i) the gp120 sequence lacks one or more cysteine 

residues at one or more of the following positions: 54, 74, 119, 126, 131, 157, 196, 

205, 218, 228, 239, 247, 296, 331, 378, 385, 418, and 445; and/or 

(ii) the gpl20 sequence comprises one or more additional 

cysteine residues at a position other than the following positions: 24, 29, 34, 54, 74, 

119,126,131,157,196,205,218,228,239,247,296,331,378,385,418,445,493, 

495, 499-501, 503-508, and 510; 

as numbered from the N-temtlnal methionine of gp120 from 

the HXB-2 strain of HIV gp120; ' 

wherein the gp120 sequence is not a subtype G gpl20 

sequence having one or more additional cysteines in the Vl domain or a subtype E 

gp120 sequence having one or more additional cysteines in the V4 domain; and 

(b) determining whether the biological sample comprises an antibody 

that specifically binds to the isolated polypeptide. 

57. The diagnostic method of claim 56, wherein the gp120 sequence 

additionally comprises the Vl domain. 

58. A diagnostic method comprising assaying a biological sample from a 

subject to determine whether the sample comprises a polypeptide comprising, or a 

polynucleotide encoding, a gp120 amino acid sequence that: 

(a) lacks one or more cysteine residues at one or more of the 

following positions: 54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239, 247, 296, 331, 

378, 385, 418, and 445; and/or 

(b) comprises one or more additional cysteine residues at a 

position other than the following positions: 24, 29, 34, 54, 74, 119, 126, 131, 157, 196, 205, 

218, 228, 239, 247, 296, 331, 378, 385, 418, 445, 493, 495, 499-501, 503-508, and 510; 
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as numbered from the N-tenninal methionine of gpl20 from the 

HXB-2 strain ofIDV gpl20. 

59. The diagnostic method of claim 58, wherein the gpl20 sequence is 

not a subtype G gp120 sequence having one or more additional cystcines in the Vl domain 

or a subtyPe E gp 120 sequence having one or more additional cysteines in the V 4 domain. 

60. The diagnostic method of claim 58, wherein said assaying comprises 

contacting the sample with an antibody that specifically binds the gp120 sequence under 

conditions suitable for binding. 

61. The diagnostic method of claim 58, wherein said assaying comprises 

contacting sample polynucleotides with a nucleic acid molecule that hybridizes specifically 

to a nucleotide sequence encoding the gp120 sequence under conditions suitable for 

hybridization. 

62. The diagnostic method of claim 61, wherein the nucleic acid 

molecule is one of a pair of amplification primers, said assaying comprises contacting 

sample polynucleotides wiih both amplification primers under conditions suitable for 

amplification, and said determining comprises determining whether an amplification 

pr,oduct is produced. 

63. The diagnostic method of claim 61, wherein the nucleic acid 

molecule is a nucleic acid probe affixed to a solid phase. 
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<U-101cl;DNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAGGAATTGTCAGCGCTGGTGGAGATG­
GGGCATCATGCTCCTTGGAATGTTGATGATCTGTAATGCTGTAGGACAATTGTGGGTTACGGTCTATTAT 
GGGGTACCTGTGTGGAAAGAAGCCACCACCACTCTATTCCGTGCATCAGATGCTAAAGCATATGATACAG 
AGGTACATAATGTCTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCAC/IAGAAATAGAATTGGA 
AAATGTGACAGAAACTTTTAACATGTGGAAAAATAACATGGTAGAACAAATGCATGAGGATATAATCAGT 
TTATGGGATCAAGGCCTAAAACCATGTGTAAAATTAACCCCACTCCGTGTTACTTTAAATTGCACTGACT 
ACAAGAATGCTAATAGTACCAATAATAATAGTACCAGTGATAGTAGCAATCTAGAAGAGGAGAAAGGAGA 
AATAAAAAACTGCTCTTTCAATATCACTACAAGCATAAAAGATAGGATGCAGAAAGAATATGCACTTTTT 
TATAAACTTGATATAGTACCAATAGATAATAATAATACTAGATATAGGATGATAAGTTGTAACACCTCAG 
TCATTACACAGGCCTGTCCAAAGGTATCTTTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTT 
TGCGATTCTAAAATGTAAGGATAAGAAGTTCAATGGAACAGGACCATGTAGAAATGTCAGCACAGTACAA 
TGTACACATGGAATTAGGCCAGTAGTATCAAC'rCAATTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGG 
TAGTACTTAGATCTGAAAATTTCACGllACAATGC'l'AAAACCATAATAGTACAGCTAAAAGAACCTATAAA . 
AATCAATTGTACAAGACCCAACAACAATACAAGAAAAAGTATACATATAGGACCAGGGAGAGCATTTTAT· 
ACAACA.GGGGAGATAATAGGAGACATAAGACAAGCACATTGTAGCATTAGTAAGGTAGAATGGAACAACA 
CTTTGATACAAATAGTTGAAAAAT'rAAGAGAACAATTTGGGACTMAACAATA.AATTTTACTAAACCCTC 
AGGAGGGGACCTAGAAATTGTAACGCACAGCTTTAATTGTAGAGGGGAATTTTTCTACTGTAATACCACA 
AAACTGTTTAATAGTACTTGGCCTGGGAA'l'ATTACTTGGACTCGGAATAATAATGTTACTACAGAAAATA 
TCACACTCCCATGCAGAATAAAACAAATTGTGAACAGATGGCAGGAAGTAGGAAAAGCAATGTATGCCCC 

, TCCCATCCAAGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTGGG 
GAC.CAGAATAGCACAGGGGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAAC 
TATACAAATATAAAGTAGTACAAA'I'TGAACCATTAGGAATAGCACCCACCAAGGCAAGGAGAAGAGTGGT 
GCAGAGAGAAAAAAGAGCAGTGGGAACATTAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGC 
ACT 

<U-101c1;PRT/l;HIV-1> 
NAVGQLWVTVYYGVPVWREATT'l'LFRASDAKAYDTEVHNVWATHACVPTDPNPQEIELENVTETFNMWICN 

. lllMVEQMHEDIISLWDQGLKPCVKLTPLRVTLNCTDYKNJ\NSTNNNSTSDSSNLEEEl<GEIKNCSFNITTS 
IXDRMQKEYALF'!Kt.DIV!lIONNNTR"ffiMISCNTSVITQACPKV'SFEPIPIHYCAPAGFAILKCKDKKFN 
GTGPCRNVSTVQCTHGIRl'WSTQLLLNGSLAEEEVVLRSENFTlilNAKTIIVQLKEPIKINCTRPJ.llNNTR 
KSIHIGPGRAFYTTGEIIGDIRQAHCSISKVEWNNTLIQIVEKLREQFGTKTINPTKPSGGDLEIV'l'HSF 
NCRGEFFYCNTT~FNSTWPGNITWTRNNNVTTENITLPCR.IKQIVNRWQEVGKAMYAPPIQGQIRCSSN 

ITGLLLTRDGGGDQNSTGEIFRPGGGDMRDNWRSELY~QIEPLGIAl'TKARRRVVQREKR 

<U-178c13;DNA;HIV-1> 
AGAAAGAGCAGAA.GACAGTGGcAA'l'GAAAGTGACGGGGATCAGGAAGAATTGTCAGCGCTTGTGGAGATG 
GGGCATGATGCTCCTGGGGATGTTAATGATCTGTAGTGCTGCAGAACAATTGTGGGTCACAGTCTATTAT 
GGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGACGCAG 
AGAAACATAATGTTTGGGCCACACATGCCTGCGTACCCACAGACCCCAACCCACAAGAAATAGTATTGGA 
AAATGITGACAGAATATTTTAATGCT'I'GGAAAAATAACA'l'GG'l'AGAACAGATGCATGAGGATATAATCAGT " 
TTATGGGATCAAAGCCTAAAACCATGTGT~TTAACCCCACTCTGTGTTACTTTAAATCGCACTGATT 

TGAATAATAGTACTAACACCACTAATAGTAATAGCAGCGGGGGGATGATGAGAGAAGAAA'I'GAAAAACTG 
CTCTTTCAATATCACCACllACAATAGGTGATAGGAGGCAAAAAGAATATGCACTTTTTTATAAACTTGAT 
ATAGCATCAATAAAOOATGATGCTAATAATTTCACATA'l'AGGTTGATAAGTTGTAACACCTCAGTCA'rTA 
CACAAGCCTGTCCAAAGATATCCTTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCAAT 
TCTAAAGTATAACGATAAGAAG'l'TCAATGGAGAAGAGCAATG'l'AAAAATGTCAGCACAGTACAATGTACA 
CATGGAATTAAGCCAGTAGTATCAACTCAGCTGCTGTTAAATGGTAGTCTAGCAGAAGAAGAGATAGTAA 
TTAGATCTGACAATTTCACAGACAATGCTAAAACCATAACAGTACAGCTGAATGAATCTGTAGTAATTAA 
TTGTACAAGACCCCACAACAATACAAGAAAM.GTATAAATA'l'AGGACCAGGGAGAGCATGGTATACAACA 
GGAGAAATAATAGGAGA'l'A'l'AAGACAAGCACATTGTAACATTAGTAAAACACAATGGAATAACACTTTAA 
TAAAGATAGTTAAAAAATTAAGAGAACAATT'l'AATACAAACACCATAATCTTTAATCAATCCACAGGAGG 
GGACCTAGAAATTGTAATGCACAGTT'l'TAATTGTGGAGGGGAATTTTTCTACTGTGATACAACACAACTG 
TTTAATAGTACTTGGAATATTACTGGAGAAAGTACTTGGAA'l'AGTACTGGAAAAACAAATGAAAC'rATCA 
CACTCCCATGTAGAATAAAACAAGTTATAAACATGTGGCAGCAAGTAGGGAAAGCAATGTATGCCCCTGC 
CATCAAAGGGCAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAAGAAC 
AGCAGTAACGGGACTGAGACCTTTAGACCTGGAGGAGGAGATATG~GACAATTGGAGAAGTGAATTAT 
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ATAAATATAAAGTAGTAGAAATTGAACCATTAGGAATAGCACCCACTAAGGCAAAGAGAAGAGTGGTGCA 

GAGAGAAllGAAGAGCAGTAATAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-178c13;PRT/11Hil/-l> 
SAAEQLWVTVYYGVI'VWKEATTTLFCASDAKAYDAEKHNVWATHACV'PTDPNPQEIVLENVTEYFNAWKN 

NMVEQMHEDIISLWDQSLKPCVKLTPLCVTLNRTDLNNSTNTTNSNSSGGMMREEMKNCSFNJ:TTTIGDR 

RQKEYALFYKLDIASI:KDDANNFTYRLISCNTSVITQACPKISFEPIPIHYCAPAGFAILKnlDKKFNGE 

EQCKNVSTV'QCTHGIKPVVSTQLLLNGSLAEEEil/IRSDNFTDNAKTITVQLNESVVINCTRPHNNTRKS 

INIGPGRAWYTTGEIIGD!RQAHCNISKTQWNNTLIKIVXKLREQFNTNTIIFNQSTGGDLEIVMHSFNC 

GGEFFYCDTTQLFNSTWNITGESTWNSTGKTNETITLPCRIKQVINMWQQVGKAMYAPPIKGQIRCSSNI 

TGLLLTRDGGJ<NSSNGTETFRPGGGDMIWNWRSELYICTKVVEIEPLGIAPTKAICAAVVQREER 

<U-013c6;DNl!.;H!V-1> 
AGJ:\AAGAGCAGAAGACAGTGGCAATGAGAGTGATGGGGATGAGGAAGAATTATCAGCACTGGTGGAGAGG 

GGGCATCTTGCTCC'.!'I'GGGATGTTAATGA.TCAGTAGTGCTATAGAAAATTCGTGGGTCACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGAAGCTACCACCACTTTA'J.'TTTGTGCATCAGATGCTAAAGCTTATGAAACAG 

AGGCACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGNIATAAAATTGGA 

A.AATGTGTCAGAAAATTTTAACATGTGGAAAAATAACATGGTAGACCAAA'OC:CATGAGGATATAATCAGT 

TTATGGGATCAAAGCCTAAAGCCA'l'GTGTAAAATTAACCCCACTCTGTGTTACTTTAAATTGCACTGATT 

ATTTTGGGAATACTACTAATACCAATACTAATACCACCAGTAGTCCCAGCACCAACAGTAGTAATGAAGG 

. AGAAGTGAAAAAATGCTCTTTCAATATCACCACAGAAGTAAGGGACAA.GGTGCGAAAAGAATTTGCACTT 

TTTTATAAACTTGATATAGTACGAACAGGTCATGA'l'AATACTAGCTA'l'AGGTTGATAAGTTGTAACACCT 

CAGTCATTACACAGGCCTGCCCAAAGATATCC'l'T'l'GATCCAATTCCCA'l'ACATTA'l'TGTGCCCCGGCTGG 

TTTTGCGA'l'TCTCAAG'l'GTAGAGATAATAAATTTAATGGAACAGGACCATGTAAAAATGTCAGCACAGTA 

CAATGTACTCATGGAA'l'TAGGCCAGTAATATCAACTCAACTACTGTTAAATGGCAGTCTAGCAGAAGAAG 

AGGTAGTAGTTAGM'CTAAAAA'l'TTCACAAACAATGCTGAAGTCATAATAG'!'GCAGCTGAAAGAATCTGT 

ACAAA'l'AAATCGTACAAGACCCAACAACAATACAAGGAAAAGTATACCTATGGGTCCAGGGAGAGCA'l'GG 

TATGCTACAGAAGATATCATAGGAAA'l'A'l'AAGACAGGCACA'l'TG'l'AACATTAGTGGAGT.IU\AATGGAATA 

ACACTTTACl!GCAAATAGT'l'AAAAAATTAAGAGAGCAAT'l'TAAAAATAAAACAATAAAGTTTCAGCCATC 

CTCA.GGAGGGGACCCAGAAAT'l'GTAAGGCACAGTTT'l'AATTG'l'AGAGGGGAGT'l"l"l"l:CTACTG'l'GATACA 

ACACTACTGTTTAATAGTACTTGGAATAGTAA'l'GA'l'ACT'l'GGAATAGTACTGAAGGG'l'CAAA'l'GACACTA 

TTACACTCCCGTGTAGAl>.TAAAACAAATTG'l'AAACATGTGGCAAGAAGTAGGAAAAGCMTGTATGCTCC 

TCCCA'l'CAAAGGACAACT'l'AACTGTTCATCAAATATTACAGGGCCGATATTAACAAGAGATGGTGGTAAG 

GGTGAGAACTCGACCGAGAACAATACTGAGATATTCAGACCTGGAGGAGGAGATATGAGGGACAA'l'TGGC 

. GAAGTGAATTATATAAATATAAAGTAGTACAAATTGllACCA'l'TAGGAATAGCACCCACTAAGGCAAAGAG 

AAGAGTGGTGCAGAGAGAAAAAAGAGGAGCGGGAC'l'GT'l'TTTCCTGGGGTTCTTGGGAACAGCAGGAAGC 

ACT 

<U-013c6;,l?R'l'/1;HXV:-l>_ ··-· _ . ·-·- ..... -· ,_,. .. ·---- ... .. . _ , ... 

SAIENSWVTl/YYGVPVWltEATTTLFCASDAKl\.YETEAHNVWATHACVPTDPNPQEIKLENVSENE'NMWIIN 

:NMVDQJ)ll!EDrISLWDQSLKPCVKLTl?LCl/TLNCTDYFGNTTNTNTNT'l'SSPSTNSSl'lEGEVI<l<:CSFNJ:'l"l' 

EVRDKVllKEFALFYKLDIVRTGHDNTSYRLISCNTSVJ:TQACPKISFDPIPIHYCAPAGFAILKCRDNXF 

NGTGJ?CilNVSTVQCTHGIRPVJ:STQLLLNGSLAEEEVVVRSKNF'mNAEVIIVQL:I<ESVQINRTRPNNNT 

llKSIPMGPGRAWYATEDIIGNIRQAHCNISGVKWNNTLQQrvKKLREQFKNKTIKFQl?SSGGDPEIVllliS 

FNCRGEFFYCDTTLLFNSTWNSNDTWNSTEGSNDTITLPCRIKQIVNMWQEVGKl\M2'APPIKGQLNCSSN 

I'l'GPIL'l'RDGGKGENS'l'ENN'l'EIFRPGGGDMRDNWRSEL'a;YKITVQIEl?LGIAl?TKAKRRVVQRBKR 

·-cU-016c1; DNA;HIIJ-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAA'l''l'ATCAGCACTTG'l'GGAGATG 

GGGCATCATGCTCCTTGGGATGTTGATGA'l'CTGTAATGC'l'GCAGAACAGTTGTGGG.l'CAC.'AGTCTATTAT 

GGGGTACCTGTGTGGAGGGA'l'GCAAATACCACTCTATTTTGTGCATCCGATGC'l'AAAGCATATGA'l'ACAG 

.AGGTACATAATGTT'l'GGGCCACACATGCC'l'GTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGA 

AAATGTGACAGAAAGCTTTAACA'l'ATGGAAAAATAACATGGTAGAACAAATGCATGAGGATATAATCAGT 

TTGTGGGATCAAAGCCTAAAGCCATGTG'l'AAAATTAACCCCACTCTGCGT'l'ACT'l'TAAAT'l'GCAGTAATT 

'l'AAGTACCACTAATAATAATACCATTAGTGGTAATGAGACAGCA.GTAAATAAAGGAGAAAT.AAAAAACCG 

C'l'CTTTCAATGTCACCACAAACATAAGAGATAGGGTA.AAGAAAGAATATGCGC'l'TTTTTATAA'I'CTTGAT 

TTAGTACAAATAGGTGAT'l'CTAA'l'ACTAGCTA'l'ACAA'l'GGTAAAGTGTAACACCTCAG'l'CATTACACAGG 
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CCTGTCCAAAGGTACCCTTTGAGCCAATTCCCATACATTTTTGTGCCCCAGCTGGTTTTGCGATTCTAAA 

GTGTAATAATAAGACGTTCAGTGGAAAAGGAGAATGTACAAATGTCAGCACAGTACAATGTACGCATGGA . 

ATTAGACCAGTAGTATCAACTCATCTGCTGTTAAATGGCAGCTTAGCAGAAGAAGACATAGTAATTAGAT 

CTGACAATTTCACGGACAATACTAAAACCATAATAGTACAGCTAGACAATACTATAAAC!ATTACTTGTAC 

CAGACCCAACAATAATACAAGGAAAGGTATACATATAGGACCAGGGAGAGCATTTTATGCAACAGGGGAT 

ATAATAGGAAATATAAGACAAGCACATTGTAACCTTAGTAAAACACATTGGAATMCACTTTAAAACAGA 

TAGTTAAAAAATTAAGAGAACAATTTAAAAATAAAACAATAGTCTTTAATCAATCTACAGGAGGGGACCC 

AGAAATTGTACAGCACACTTTTAATTGTAGAGGGGAATTTTTCTATTGTAACTCAACACCACTGTTTAAT 

AGTACTTGGTATCCTAATAGTACATTGGATGAAACAAACAGCACAGACAACAATGAAACTATCACACTCC 

AATGCAGAATAAGACAAATTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCTATCAG 

AGGACAAATTACATGCACATCAAATATTACAGGGCTGATA'.t'TAACAAGAGATGGTGGAGATAACAATGAA 

ACTGAGATCTTCAGGCCTGGAGGAGGCAATATGAAGGATAATTGGAGAAGTGAATTATATAAATATAJIAG 

TAGTAAAAATTGAGCCATTAGGAATAGCACCCACTAAGGCAAAGAGAAGAGCGGTGCAGAGAGAAAAAAG_ 

AGCAGCGGGAATAGGAGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGJQ\.GCACT 

-<U-OlGcl;PRT/l;HIV-1> 
NAAEQLWll'l'VYYGVPVWRDANTTLFCASDAKAYDTEVHNVWAT!Ul.CVPTDFNPQEVVLE:NVTESFNIWXN 

NMITEQMHEDIISLWDQSLKFCVXLTFLCVTLNCSNLST'I'NNNTISGNETAVNKGEIKNRSFNVTTNIRDR 

VKKEYALF~LVQIGDSNTSYTMVKCNTSVITQACPK\l'PFEFIPIHFCAFAGFAIL
KCNN,KTFSGKGE 

CTNVSTVQCTHGIRPVVSTHLLL?iGSLAEEDIVIRSDNFTDNTKTIIVQLDNTINITCTRPNNNTRKGIH 

IGPGRAFYATGDIIGNIRQAHCNLSKTHwNNTLKQi:vRKLREQFKNKTIVFNQSTGGDPEIVQHTFNCRG 

EFFYCNSTPLFNSTWYPNSTLDETNSTPNNETITLQCRIRQII1'JMWQEVGJl'AMYAPPIRGQITCTSNITG 

LILTROGGDNNETEIFRPGGGNMKDNWRSELYKYKVVKIEPLGIAPTKl\KRRAVQREKR 

<U-032_3c4;DNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGllAAGTGAAGGAGACCAGGAAGAATTATCAAAGCTTGTGGAGAGG 

GGGCACCTTGTTCCTTGGAATGTTGATGATCTGTAGTGTTACAGGACAATTGTGGGTTACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGAGGCAACCACCACTCTATTTTGTGCATCAAATGCTAAAGCATATGATACAG 

AGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACGCACAAGAAGTAGTATTAGA 

AAATGTGACAGAATATTT'l'GACATGTGGAAAAATGACATGGTAGAACAAA'l'GCATGAGGATGTAATCAGT 

TTATGGGATCAAAGCCTAAAGCCATG'l'GTAGAATTAACCCCAC'l'CTGTGTTACTTTAAATTGCACTGATG 

TGAATATTACTAATACCAATAATAGTACCATTAACAATAGTAGTAATAATACCAATAGTAGTGATTGGGA 

ACGGATGGAGCCAGGAGAAATAAAAAACTGCTCTTTCAATAGCACCACAAACATGAGAGATAGGACGCAG. 

AGAGAATACGCACTTTTTTATAAACTTGATATAGAACCAG'l'AGATAATAAAAGTAATAATAAAAGTCTTA . 

ATGAAAGTATTAGTAAAAGTATTACTTATAGGTTAATAAGTTATAACACCTCAGTCATTAAACAGGCC'rG 

TCCAAAAGTATCTTTTGAGCCAATTCCCATACATTll.TTGTGCCCCAGCTGGTTTTGCAATTCTAAAGTGT 

AATAATGAGACATTCGATGGAAAAGGAGAATGTAGAAATGTCAGCACAGTACAATGTACACATGGAATTA 

GGCCAATAGTGTCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAAAGG/ICATAGTAATTAGATCAAA 

cMTTTCTCGGACAATGCTAAAACCATAATAGTACATCTGAATGAATCTATAACAATTAAGTGTA'I'AAGA 

CCCAACAATAATACAAGAAAAAGTATACATA'l'AGCACCAGGAAGCGCATTTTATGCAACAGGAGACATAA 

TAGGAGATATAAGGCAAGCACATTGTAACATTAGTGCAAAAAATTGGATTAACACTTTAAAACAGATAGT . 

TATAAAACTAAAAGGAAAATATAA'l'ACTAGTACAAAAA'l'AGA=AAGCCATCCTCA.GGAGGGGACCCA 

GAAATTGTAATGCACAGCTTTAATTGTGGAGGGGAGTTTTTCTACTGTAATACATCAAAACTGTT'I'AATA 

ATACTTGGAAGGAGAATAATACTTTAGAGTCAAATGATACTATGGAGATCATTAACGAAACTATTATACT 

CCCATGTAGAATAAAA.CAGTTTATAAACATGTGGCAGAAAGTGGGAMAGCAM'GTATGCCCCTCCCATC 

AGAGGACAAATTAAATGTGAATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATACAAATA 

GCACGAACGGGACCGAGACCTTCAGACCTGGAGGAGGAAATA'l'Gl'>AAGACAATTGGAGAAG'l'GAATTGTA 

CAAATATAAAGTAGTAAAAATTGAACCAATAGGAATAGCACCCACCAGGGCAAAAAGAAGAGTGGTGCAG 

AGAGAAAAAAGAGCAGTGGGAA'l'AGGAGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-032_3c4;PRT/1;HIV-l> 
SVTGQLWVTVYYGVl'VWREATTTLFCASNAJQl.'.lDTEVENVWATHACVPTDl?NAQEITVLENVTEYFDMWKN 

DM\IEQMHEDVISLWDQSLKPCVELTJ?LCVTLNCTDVNITNTNNSTINNSSNNTNSSDWERMEPGEIKNCS 

FNSTTNM!lDRTQREY~IEPVDNKSNNKSLNESISKSITYRLISYNTSVIKQACP
KVSFEPIPIH 

YCAPAGFA:CLKCNNETFDGKGECRNVSTVQCTHGIRPIVS'l'QLLLNGSI.AEKDIV!RSNNFSDNAK'I'IIV 

HLNESITIKCIRPNHNTRKSIHIAPGSAFYATGDIIGD!RQAHCNISAKNWINTLKQIV'IKLKGKYNTST 

KIPFKPSSGGDPEIVMHSFNCGGEFFYCNTSKLFNNTWI<ENNTLESNDTMEIINETIILPCRIKQFINMW 
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QKVGKAMYAPPIRGQIKCESNITGLLLTRDGGNTNSTNGTETFRPGGG!IMKPNWRSELYKYKVVXIEPIG 

IAl'TR!UCRRWQREKR . 

<U-051cl;DNA;HIV-1> 

AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAGTTGCTTGTGGAAATGGGGCAC 

CTTGTTCCTTGGAATGTTGATGATCTGTAGTGCTGTAGA.!\.CAATTGTGGGTCACAGTTTATTATGGAGTA 

CCTGTGTGGAAAGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAGGCATATATTCCAGAGGTAC 

ATAATGTATGGGCCACACATGCCTGTGTACCCACJ\.GATCCCAACCCACAAGAAGTAGAATTGAAAAATGT 

GACAGAGGATTTTAACATGTGGAAGAATAACATGGTAGAACAAATGCATGAAGATGTAATCAGTTTATGG 

GATCAAAGCCTAAAGCCATATGTGGAATT~CCCA
CTCTGTGTTACGTTAAATTGCACTGATTATTGGG

 

GGGATACTACTCGTGCCGGAAATACTACTGCTAGTGTCACTAGTACTGCTAATGTCACTAGTAGTAAAGA 

GGTACAAATGAAAAACTGCTCTTTCTATGTCTCCACAAACATGATGGATAAGAAACAGAAAGAATACGCA 

CTTTTTTATAAACTTGATGTAGTGCCAATAGGTAATGAGACTAATGGTAAGGAGACTAATAATAGCTATA 

GGTTAATAAGTTGTAACACCTCAGTAGTTACCCAAGCCTGTCCAAAGGTAACCTTTGAGCCAATTCCCAT 

ACATTATTGTGCCCCGGCTGGTTTTGTGATTCTAAAGTGCAAGGATAAGAGGTTCAATGGAACAGGACCA 

TGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTATCAACTCAACTACTGTTAA 

ATGGCAGCTTAGCAGAAGAAGATATAGTACTTAGATCTGAAAATTTCTCGAACAATGCTAAAAACATAAT 

AGTACAGCTGAATGAATCTGTAGTAATTAATTGTACMGACTCAACAACAATACAAGAAAAAGCATACAT 

ATGGGGCCAGGGllAAGCATTTTATGCAACAGGAGACACCATAGGAGATATAAGACAAGCACATTGTAACA 

TTAGTGAAGAGGCCTGGAATAAAACTCTAAGACGAATJ!.GCTATAAAATTJ\AAAGAACAATTTAATATAAC 

AGACAAAGTAATCTTTAAACCCTCCTCAGGAGGGGACATAGAMTTGCAATGCl!.CAGTGTTMTTGTGGA 

GGGGAATTTTTCTACTGTAATACAACACAGCTGTTTAATAGTACTTGGAATGAAACACAGCTGAATAGTA 

GTACTGTGAATAATATTACAAGGTCAGACMCAACATCACACTCCCATGCAAAATAAAGCAAATTGTAAA 

CATGTGGCAGl>AAATAGGJIAAAGCAATGTATGCCCCTCCCATCJ\GTGGACTAATTAGATGTAAATCAAAT 

ATTACAGGGATAATATTAGCAAGAGATGGTGGTAATAATGGCACAAATGATACGAC-.GJ:lCCTTCAGACCTG 

TAGGAGGAAATATGAAGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAAGAATTGAACCATT 

AGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGACTAGGAGCT 

ATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-051cl;PRT/l;liIV-1> 

SAVEQLWVTVYYGVPVWKEATTTLFCASDAKAY
J'.l'EVHNVWATHA~TDl'NPQEVELKNVTED

FNMWKN 

NMVEQMRSDVISLWDQSLKPYVELTPLCVTLNCTDYWGDTTRAGNTTASVTSTAN\ITSSKEVQMKNCSFY 

VSTNMMDKKQKEYALFYKLOVVPIGNETNGKETNNSYRLISCNTSVV'l'QACPKV'l'l'EPil'IHYCAPAGFV 

ILKCKDKRFNGTGPCTNVSTVQCTHGIRl?WSTQLLLNGSLAEEDIVLR.SEm'SNNAKNIIVQLNESVVI 

_·NCTRLlml\rTR.KSIHMGl?GKAFYATGDTIGDIRQAHCNISEEAWNKTLRIUAIKLKEQFNI'l'DKVIFKPSS 

GGDIEIAMHSVNCGGEFFYCNTTQLFNS'l'WNETQLNSSTV!m"ITRSimw.tTLPCKIKQIVNMWQKIGKAM 

YAPPXSGLIRCKSNITGIIL11lUlG~TRTFR
PVGGNMKDNWRSELYK'l'KVVRIEl?LGVA1

'TKAKR 

RVVQRJ;;KR. 

<U-052cl;DNA;HIV-l> 
"AGAAAGAGCAGAAGACAGTGGCAA'I'GAGAGTGAAGGGGATCAGGAAGAATTGTCAGCGCTTGTGGMATG 

GGGCACCATGCTCCTTGGGATGTTAATGATCTG'l'AGGGCTGCAGAGCAATTGTGGGTCACAGTCTATTAT 

GGAGTACCTGTGTGGA.GAGAAGCAAACACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAG 

AGGTACA'I'AATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCTAACCCACAAGAAGTAGTATTGGA 

AAATGTGACAGAAAAT'I'TTAACATGTGGAAAAATAACATGGTAGAACAGATGCA'tGAGGA'I'ATAATCAGT 

CTAXGGGATCAAAGCCTAAAACCATGTGTAAAAT'I'AACCCCAC'I'CTGTGTTACTTTAAATTGTAATACCA 

TTAATGCCACTAAAGATATGATAGGAGAATTAAMAACTGCTCTTTCAACATCACCACAAGCATAAGAGA 

'I'AAGTGGCAAAAA.GAATATGCACTTTTTTA'l'AAACTTGATGTAGTGCCAATAGATGATAATGGTAATGAT 

ACTGGTAATGGTAGCTATAGGCTAATAAGTTG'l'AATACCTCAGTCATTACACAGGCCTGTCCAAAGACAT 

CCT'Z'TGAGCCAATTCCCA'r.ACATTATTGTGCCCCGGCTGGTTT'l)GCGATTC'I'AAAGTGTAACAATAAAAA 

GTTCAATGGAACAQGACCACGTAAAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTA 

TC'I'ACTCAACTGTTGTTAAATGGCAG'l'CTAGCAGAAGAAGAGATAGTACTTAGATCTGAAAATTTCTCAA 

ACAATGCTAAAACCATAATAGTACAATTGAATGAATCTATAGTAATTAATTGTACAAGACCCAACAACAA 

TACGA.GAAAAAGTATACATATAGGACCAGGGAGAGCATTTTATGC!AGCAGGAGAAATAATAGGAGATATA 

AGAACAGCACATTGTAACATTAGTGGAACAAAATGGAATAACACTTTAAAACAGATAGTTGTAAAATTAA 

GAGAACAATTTGGAAATAAAACAATGGTCTTTAGTCACTCCTCAGGAGGGGACCCGGAAATTGTAAGGCA 

CAGTTTTAATTGTGGAGGGGAAT'I"l'rTCCA'l'TGCAATACAACACAACTGTTTAATAGTAGTTGGCCTTGG 
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AATGGTACTGAAGGGTCAAATAACACTGAAGGAAATGACACAA.TCACCCTCCCATGCAGAATAAAACAAA 

TTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCA'l'CAGAGGGGTAATTAAATG'l'TC 

ATCAAATATTACAGGGCTATTATTAACAAGAGATGGGGGTACTAACAGGACCGACAATGGGAGCGAGG'l'C 

'l"l'CAGACCTGGGGGAGGAGATA'l'GAGGGACAATTGGAGTAGTGAATTATATAAAAATAAAG'l'AGTAAGAA 

'l"l'GAACCA'l'TAGGAG'l'AGCACCCACCAAGGCAAAGAGAAGAGTGG'l'GCAGAGAGAAAA1>.AGAGCAG'l'GGG 

ACTAGGAGCTATGTTCC'l'TGGGTTCT'l'GGGAGCAGCAGGAAGCACT .. 

<U-052c1;PRT/1;HIV-1> 
RAAEQLWVTVYYGVPVWR:E!Am'l'LFCASDAr<AYD'l'EVHNVWATHACVPTDPNPQEVVLENVTENFNMWKN 

?00/EQMHEOIISLWDQSLKPCVKLTPLCVTLNCNTINATKDMIGELKNCSFNITTSIRDKWQKEYALFYK 

LDVVPIDDNG1'JDTGNGSYRLISCNTSVITQACPK'l'SFEPIP:n!YCAPAGFAILKCNNKKFNGTGPRKNVS 

TVQC'l'HGIRPVVSTQLLLNGSLAEEEIVLRSENFSNNAKTIIVQLNESIVJ:NCTRPNNN'l'RKSIHIGPGR 

AFYAAGEIIGPIR'l'AHCNISGTKWNNTLKQIVVl:LREQFGNK'l'MVFSHSSGGDPEIVRHSFNCGGEFFHC 

NTTQLFNSSWPWNG'l'EG$NNTEGNDTITLPCRIKQIINMWQEVGKllMYAPPIRGVIKCSSN.I'l'GLLLT.!ID 

GGTNRTDNGSE:VFRPGGGDMRDNWSSELYKNKVVR!EPLGVAPTICAKRRVVQREKR 

<U-065_3c1;DNA;HIV-1> 
AGAAAGAGCGAAGACAGTGGCAATGAGAGTGAGGGGGATCATGAGGAATTATCAGTACTTATGGAAA'l'GG 

GGCACCATGCTCCTGGGGA'l'ATTGATGATCTGTAATGCTAGTGAAAAATTG'l'GGGTCACAGTCTATTATG . 

GGG'l'ACCTGTGTGGAAAGAGGCAAACACCACTCTATTT'l'GTGCATCAGATGCCAAAGCTTATGATACAGA 

AGTACATAATG'l'TTGGGCCACACATGCCTGTGTACCCACAGACCCCCGCCCT~GAAG'l'AC'l'AT'l'
GGGA 

AATGTGACAGAAAA'l'TTTAAcATGTGGAAAAATAACATGGTAGAACAAATGCATGAGGATATAATCAGTT 

'l'ATGGGATCAAAGCC'l'AAAGCCA'l'GTGTAAAATTAACCCCAC'l'CTGTGT'l'ACTTTAAATTGCACTAACTT 

GAATGATACTAA'l'ATCAGTAGTAGTAATGT'l'AGTACCCATAATAGTAGTGGCATAGGAGAAATGAAAAJ>.'l' 

TGCTCTTTCAATGTTACCACAAGTATAAGAGATAAGATGAAGAAAGAATATGCACTTTTTTATAGAC'l"l'G 

ATA'l'AGTTCCAATAGATAATAGTAACACCAGI'TA'l'A!l'GTTAATAAGT-I~TAATACCTCAGTCA
TTACACA 

GGCCTGTCCAAAGGTATCCTTTGAACCAATTCCCATACATTA'l'TGTGCCCCGGCTGGTTTTGCGATTCTA 

AAGTGTAATGATAAGAAGTTCAATGGAACAGGACCATGTAAGAATGTCAGCACAGTACAATGTACACATG 

GAAT'l'AGGCCAGTAGTATCAACTCAACTGCTGT'l'AAATGGCAGT'l'TAGCAGAAGAAGAGA'l'AGTAATTAG 

ATCTGAAAAT'l'TCACAGACAATAC'l'AAAACCATAA'l'AGTGCATC'l'GAACGAA'l'CTATACAAATTAATTGT 

ACAAGACCCAACAACAATACAAGAAAAAGCA'l'ACATATAGGACCAGGAAGAGCATTTTA'l'GCAACAGGAG 

AAATAATAGGAGATATAAGACAAGCACAT'l'GTAACCTTAGTAGAGCAAAA'l'GGAATAACACGTTAAAACA 

GATAGT'l'AAAAAAT'l'AAGAGTACAATTTGll.AAA'l'AAAACAATAGTCTTTAATCAATCTTCAGGAGGGGAC 

CCAGAAA'l"l'GTAATGCACAGCT'l'TAATTGTGGAGGGGAATTTTTCTACTGTAATACAACAGCACTGTTTA 

ATAGTAC'l"l'GGAATAGTAATAGTACTGAATGGTCAAATGACACTGAAAGCAATGACACAGTGATTACACT 
CCCATGCAGAA'l'AAAACAAATAGTAAACATG'l'GGCAGGAAGT'l'GGAAAAGCAATGTA'l'GCCCCTCCCATC 

AAGGGACAAATTAAGTGGA'l'ATCAAATATTACAGGGATACTATTAACAAGAGATGGGGGAAGAGATGAGG 

TTAA'l'AGCACGAACGAGAACAAGACCGAGATCTTCAGACCTGCAGGAGGAAATA'l'GAAGGACAAT'l'GGAG 

AAGTGAA'l"l'ATATAAATATAAAGTAGTAAAAATTGAACCAT'l'AGGAATAGCACCCACTA.GGGCAA.GAAGA 

AGAG'l'GGTGCAGAGAGAAAAAAGAGCAGTGACACTAGGAGCT'l'TGTTCCTTGGGTTCTTGGGAGCAGCAG 

GAAGCACT 

<0-065_3c1;PRT/1;HIV-1> 
NASEKLWVTVYYGITl?VWKEANTTLFCASOAKAYDTEVHNVWATHACVi'TDPRl?QEVLLGNVTENFNMW!CN 

NMVEQMHEPIISLWDQSLKl?CVKLTPLCVTJ:.NCTNLNDTNISSSNVSTHNSSGIGEMKN'CSFNVT'l'SIRD 

:KMICKR'!ALFYRLDNl?IDNSNTS'YML:CSCNTSVI'l'QACPKVSFEl?IPIHYCAPAGFA:CLKCND!CXFNGTG 

PCKNVSTVQCTHG:CRPVVSTQLLLNGSLAEEEIVIRSENFTDNTKT:CIVHLNESIQINCTRPNNNTlU{SI 

HIGPGRAFYATGEIIGDIRQAHCNLSRAKIVNNTLKQIVI<KLRVQFENKTIVFNQSSGGDl?EIVMHSFNCG 

GEFFYCNTTALFNSTWNSNSTEWSNDTESNOTVITLPCRIKQIV?'JMWQEVGlOIMl!'APl?IKGQIKW:CSNJ:'l' 

GILLTRDGGRDEVNSTNENll:TE:CFRPAGGWtlKDNWRSELYKYKVVKIEPLGIAPTRARRRVVQREKR _ 

<0-074o12iDNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAA'i'GAGAGTGAAGGAGATCAAGAAGAAT'l'GTCAGCGCT'l'GTGGAGATG 

GGGCATCATGCTCCTTGGGA'l'ATTGATGATCTGTAGTGCTACAGAAJl.AAT'I'GTGGGTCACAGTCTATTAT 

GGGGTACCTGTGTGGAAGGAAGCAAACACCAC'l'CTATTTTGTGCATCTGATGCTAAAGCATATGATACAG 

AGGTACATAATGTTTGGGCAACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAAGATTAAA 

AAATGTGACAGAAAATTTTAACATGTGGAGGAATAACATGGTAGAACAGATGCAGGAGGATATAATCAGT 
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TTGTGGGATCAAAGCCTAAAGCCATGTGTAACA'I'TAACTCCACTATGTGTTACTTTAAATTGCACTGATT 

ATTGGGGCAATGTTACTGGGACCAATACTACTAGTAACCCTACTGGTACTGGTGTGGGTGGTACCACTAA 

CAATGGCGCGGAAGTGATGAAGTGCTCTTTTAATGTCACCACAAGTGTAAGAGATAAGGTACAAAAAGAA 

TCTGCTCTTTTTTATAGACTTGATGTAGTAAAAATAGATGAGAAAACl\AATACAACCAATTATAGGTTGA 

TAAGTTGTAACACCTCAGTCATTAAACAGGCCCGTCCAAAGGTAAACTTTGAGCCAATTCCCATACATTA 

TTGTGCCCCGGCTGGTTTTGCGATTCTAAAGTGTAATGATAAGAAGTTCAATGGAACAGGATCATGTAAA 

AATGTCAGCACAGTACAATGTACACATGGAA'I'TAAGCCAGTAGTATCCACTCACTTGCTGTTAAATGGCA 

GTCTAGCAGAAGATGAGATAGTAATTAGATCTGAAAl\.TTTCACGAACAATGCTAAAACCATAATAGTACA 

GCTGAATAATTATGTAAAAATTAATTGTATAAGACCCAATAATAATACAAGAAAAAGTATATCACTCGGA 

CCAGGMGAGCATTTTATACAACAGGAGACATAATAGGAAATATAAGACAAGCACATTGCAACCTTAGTG 

GTACAGAATGGAATAACACTTTAAAACAGGTAGCTAACAAATTAAGAGMCAATTTAACAAAACAATAAT 

AAAATTTAAGCAACCCCCCCCGGGAGGGGACCTAGAAATCACAATGCTCACTTTTAATTGTGGAGGAGAA 

TTTTTTTACTGTAATTCATCAGCACTGTTTAATAGTACTTTGACTTGGGATAGTAAGGCATGGGCAAATA 

CACTTGAAGAAMTATCACACTCCCATGCAGAATAAAACAA
ATTGTAAACMGTGG~GAAGT.AGGAAA 

AGCAATATATGCCCCTCCCATCAGTGGACAGATTAATTGTACATCAAATATTACAGGGATACTATTAACA 

·AGAGATGGTGGTAATAACAACGACACTAACAACACTGAGGTCTTCAGACCTGGAGGAGGAGATATGAGGG 

ACAAT'rGGAGAAGTGAGTTATATAAATATAAAG!'AGT.AAAAATTGAACCATTAGGAATAGCACCCACCAG 

GGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGCAATAGGAGCTATGTTCCTTGGGTTCTTGGGA 

GCAGCAGGAAGCACT 

<U-074c12;PRT/l;HIV-l> 

SATEKLWV'l'WYGVPVWKEANTTLFCASDAKAYDTEVHNVWATHACVl?TDPNPQEVRLiu.VVTENFNMVRN 

NMVEQMQEDIISLWDQSll(J?CVTLTPLCVTLN'CTDYWGNVTGTNTTSNPTGTGVGGTT.WNGAEllMKCSFN 

VT'I'SVRDKVQKESJ\LF'YRLOVVK.!DEK'l'l\lTTNYRLISCN'l'SVIKQAAPKVNFEPIPlHY'CAPAGFAILKC 

NDKKFNGTGSCKIWSTVQCTHGIKPVVSTHLUJilGSLAEDEIVIRSENF'l'l'INAKTI:CVQI.NNYVKINCIR 

PNNNT!U<SISLGl?GRAFYTTGDIIGNIRQAHCNLSGTEWNNTLKQVANKLREQFNlCTIIKFKQPPPGGDL 

EITMLTFNCGGEFFYCNSSALFNSTLTWDSKAWAliTLEENITLl?CRIKQ!VNKWQEVGKAIYAPPISGQI 

NCTSN!TGILLTRDG~EVFRPGGGDMRDNWRSEL
YKYKVVKIEPLGIAPTRAKRRVVQREKR 

<U-093cl;DNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGATGGAGATCAGGAAGAGTTATCAGAACTTATGGAGAGG 

GGGCACCTTGCTCCTTGGGATGTTAATGATGATCTGTAGTGCTGCAGAAGAATCGTGGGTCACAGTATAT 

TATGGGGTACCTGTGTGGA;\AGAAGCAACCACCACTCTA'l'l'TTGTGCATCAGATGCTAAAGGCTATGATA 

CAGAAAGACATAATGTTTGGGCCACACATGCCTGTGTACCCACA
GACCCcAACCCACAA~TTGAATT 

GGTAAATGTGACAGAATATTTTAACATGGGAAAAAATAACATGGTAGAACAGATGCATGAGGATATAATC 

AGTTTATGGGATGAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTTACTCTAAATTGCACTA 

A'I'TTGAATATTACTAATACCACTGGTATTACTAATAGTAGCCTGGAAGAAATGAGGAGAATAATGACAAA 

CTGTTCTT':l'CAAGGTCACCACAAATATAAGAGATAAGGTGCAGM.GCAATATGCACTGTTGTATAAACTT 

GATGTAGTACAAATAGATGATGAGAGTACCACAGGTAATA~
AGTAACAGCGCCTACAGGTTGATAAGT'l'­

GTAACACCTCAGTCATTA.CACAGGCCCGTCCAAAGGTATCCTTTGAGCCAATTCCCATACACTTTTGTGC 

CCCGGCTGGTTTTGCGATTCTAAAATG'J'AAGGATAAGAAGTTCAATGGAACAGGACTATGTAAAM.TGTC 

AGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTATCAACTCAGCTGCTGTTAAA'l'GGC.AG'l'CTAG 

CAGAAGAAGAGGTAGTAATTAGATCTGTAAATT'l'CACAAACAATGCTAAMCTATAATAGTACAGCTGAA 

CAAA.TCTATAGAAATTAATTGTACAAGACCCAACAACAATACAAGAAGAGGTATAAATATAGGACCCGGG 

AGAGCATTTTACACAATAAAGGACATAAcAGGAGATATAAGACAAGCACATTGTAACATTAGTGCATCAG 

ACTGGAATAATACTGTAACACAGGTAGT'l'GCMAATTAAAAGAGCAATTTGGGAATAAAACAA'l'AGTCTT 

TAATCAATCCTCAGGAGGAGACCCAGAAATTATAATGCACACTTTTAAT'l'GTGGAGGGGAATTTTTCTAC 

TGTAAGACAACACAACTGT'rTAATAGTACTTGGCCTAATAATGGTACTTGGCCTAATAGTAATTGGACTG 

ATAATAATAGAACTTGGAACGGTGCTAA.AGGAACTATCACACTCCCATGC!\.GAATAAAACAAATTGTAAA 

CATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCGAAGGGAl\AATAAAATGT/l.CATCAAAT 

CTTACAGGATTGCTATTAA.C.Al\.GAGATGGTGGTAATGTGAATGGCACCACCATCGAGACCTTCAGACC'rG 

GAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATA'I'AAATATAAAGTAGTACAAATTGAACCATT 

AGGACTGGCACCTACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGl\AAAAAGGGGAGTAATAGGAGCTATG 

TTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-093cl;PR'I'/1;HrV-1> 
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SAAEESWVTVYYGVP1/WKETTTLFCASDAKGYDTEIU!NVWATHACVPTDPNPQEIELVNVTEYFNMGKN' 
NM\/EQMHEDIISLWDESLKPCVXLTPLCVTLNCTNLNJ:TNTTGITNSSLEEMRRIMTNCSFRVTTNIRDK· 
VQKQYALLYKLDVVQIDDESTTGNRSNSAYRLISCNTSVITQARPKVSFEPIPIHFCAPAGFAILKCKDK 
KFNGTGLCKNVSTVQCTHGIRPVVSTQLLLNGSLAEEEVVIRSVNFT?iNAKTIIVQLNKSIEINCTRPNN 
NTRRGINIGPGRAFYTIKDITGDIRQAHCNISASDWNN!'V'l'QVV11RLKEQFGNKTIVFNQSSGGDPEIIM 
H'l'l'NCGGEFFYCKTTQLFNSTWPNNGTWPNSNWTDNNRTWNGAKGTITLPCRIKQIVNMWQEVGIQIMYAP 
PIEGKIKCTSNLTGLLLTRDGGNVNGTTIETFRPGGGDMRDNWRSELYKYKVVQIEPLGLAPTKAKRRVV 
QREKR 

<U-106c4;~;HIV-1> 

AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGATGGAGATCAGGAGGAATTATCAGCGCTCGTGGAGATG 
GGGCACCATGCTCCTTGGGATGTTGATGATTTATAGTGCTGCAGGAGAGTTATGGGTCACAGTTTATTAT 
GGGGTACCGGTGTGGAAAGAAGCAACCACTACTTTATTCTGTGCATCA~ATGCTAAAGCATATGACACAG 

AGGTACATAATGTTTGGGCAACACATGCCTGTGTACCCACAGACCCTAATCCACAAGAAGTATTATTGGA 
AAATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCATGAGGATATAATCAGT 
CTATGGGATCAAAGCCTAAAGCCACGTGTAAAATTAACCCCACTCTGTGTTACTTTAAACTGTACTAATT 
TGll.GAAATGTTACTAATTTGAAAAATGTTACTAATAACAGTAATATTAGTGGTACTAATAACAATACTAG 
TAGTGGGGGGCTGAAGGGAGGAGAAATGAAAAATTGCTCTTTCTATATCACCACACACAGAAAGGA'l'AAG 
GTGAAGAAAGAATATGCACTTTTTTATAACCTTGATATAGTATCAACAGATGATGATAATACAAGCTATA 
TATTGAGAAGTTGTAACACCTCAGTCATTACCCAGGCCTGTCCAAAGGTAACCTT'l'GAACCAAT'\'CCCAT 
ACATTATTGTACCCCAGCTGGTTTTGCGATTC'J'GAAGTGTAACGATAAGAAGTTCAATGGAACAGGACCA 
TGTAGAAATGTcAGTACAGTACAATGTACACAa'GGAATCAAGCCAGTAGTGTCAACCCAACTGTTGTTAA 
ATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGAAAATTTCACGGACAATGTTAAAACCATAAT 
AGTACAGCTGAATGAATCTGTAATAATTAATTGTACAAGACCCAGCAACAATACAAGMMAGTA'l'ACG'l' 
TTTGGACCAGGGGCGGCATT'l'TATACAACAGGAGACATAATAGGAGATATAAGACAAGCACATTGTAACA 
TCAGTAGAGCAGAATGGAATAACACTTTAAAACAAATAGTTAAAAAATTACAAGAACAATTTGTGAATAA 
AACAATAGTCTTTAATCAATCTGCAGGAGGGGACCCAGAAATTGTAAGGCACAGTGTAAATTGTGGAGGG 
GAATTTTTCTACTGCGATACAACACAACTGTTTAATAGTACTTGGAATAGTACTGGAGAGTCAAATAACA 
CTCAAGAAAATGACCTAATCACACTCCCATGCAGAATAAAACAAATTATAAACAGATGGCAGGAAATAGG 
AAAAGCAATG'l'ATGCCCCTCCCATCCAAGGACAAATTAGCTGTACATCAAATATTACAGGGCTGCTACTA 
ACAAGAGATGGTGGTAATAATAA'l'AACAGCACAGAGACCTTCAGACCTGGAGGAGGAAATATGAAGGACA 
ATTGGAGAAGTGAATTATATAAATATAAAGTAGTAAAAATTCAGCCATTAGGGGTA.GCACCCACCAAGGC 
AAAGAGAAGAGTGGTGCAGAGGGAAAAGAGCAGTGGGAGCACTAGGAGCTATGTTCCTTGGGTTCTTGGG 
AGCAGCAGGAAGCACT 

<U-106c4;PRT/11HIV-l> 
SAAGELWVTVYYGVPVWKEATTTLFCASDAKAYD'l'EVHNVWATHACVPTDPNPQEVLLENVT~ 

NMVEQMHEDIISLWDQSLKPRVKLTPLCVTLNCTNLRNVTNLKNVTNNSNISGTNNNTSSGGLKGGEMKN 
CSFYITTHRKDKVKKEYALFYNLDIVSTDDDNTSYILRSCNTSVI'l'QACPKVTFEPIPIHYCTPAGFAIL 
KCNDKKFNGTGPCRNVSTVQCTliGIKJ?VV'STQLliLNGSL1iEEEVV:i:RSENF'l'DNVK'l'IIITQiiNE5'1IINC'"": 
TRl'SNN'l'RKSillFGPGAAFYT'l'GDIIGDIRQAHCNISRAEWNNTLKQI.VKKtQEQFVNKTIVFNQSAGGO 
PEIVRHSVNCGGEFFYCDTTQLFNSTWNSTGESNNTQENDLITLPCRIKQIINRWQEJ:GKAMYAPPIQGQ 
_ISCTSNITGLLLTRDGGNNNNSTETFRPGGG!IMKDNWRSELYKYKVVKIQl?LGVAl'TKAKRRWQREKS 

<U-117c11DNA;HIV-l> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGACGGGGATGAGGAACAATTATCCGCACTTATGGAAAGA 
GGTCACCTTGCTCCTTGGAATATTGATGATATGTAGTGC'l'ACAGAAAATTTGTGGGTCACAGTCTATTAT 
GGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTCTGTGCATCGGATGCTAAGGCATATGA'l'ACAG 
AOOCACATAA'l'GTT'l'GGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAATGAGATTGGA 
AAATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCAGGATGATATMTCAGT · 
'l'TATGGGATCAAAGCCTAAA.GCCATGTGTAAAATTAACCCCACTCTGTGT'l'ACTTTAAA'l'TGCACTAATA 
CCACAAATGC'l'AATAGTACCAATAA'l'AATAACTGGGACATGAAAAACTGCTCTTTCAATGTCACCTCAGG 
CATAAGAGATAAGGTGCGAAAAGAACATGCACTCTTTTATGCACTTGATGTAGTACCAATAGATAATGAG 
ACTAACTATAGGTTGATAAGTTGTAACACCTCAGTCATCACACAGGCCTGTCCAAAGGTATCCTTTGAGC 
CAATTCC'l'ATACATTATTATGCCCCGGCTGGTTTTGCGATTCTAAAATGTAGGGATAAAAAGTTCAATGG 
AACAGGACCATGTAAAGATGTCAGCACAGTACAATGTACACATGGAATTAAGCCAGTAGTATCAACTCAA 
CTACTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATCAGATCTGAAAACTTCACGAACAA'l'GCTA 
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AAACCATATTAGTACAACTGAATGAATCTGTAGTAATTAATTGTAC!AAGACCCAACAACAATACAAGAAA . · 

AAGTATAAATATAGGACCAGGGAGAGCATTCTATGCAACAGGAGAAATAATAGGAGATATAAGACAAGCA 

-CATTGTAACCTTAGTAAGGCACAATGGAACAACACTTTAAAAAAGGTAGTTGTAAAATTMGAGMCAAT 

TTCCGAATAAAACGATAGTCTTTACTCATTCCTCAGGAGGGGACCCAGAAATTGTl\ATGCACAGTTTTAA 

TTGTGGAGGAGAATTTTTCTACTGTAATTCAACACCACTGTTTAATAGTACTTGGAAGTTGAATGGTACT 

ATGGAATCAAATGACACTGAAGGAAATCTCACACTCCAATGCAGAATAAAACAAATCATGAACAAGTGGC 

AGGAAGTAGGAAAGGCAATGTATGCCCCTCCCATCCAAGGACAGATTAGATGTTCATCAAATATTACAGG 

GCTGTTATTAGTAAGAGATGGTGGGGTCAACAGCGCCAACGAGACCTTCAGACCAGGAGGAGGAGATATG 

AGGGACAATTGGAGAAGTGAATTATA'l'AAATATAl\AGTAGTAAAAAT'l'GAACCA'!'TAGGAATAGCACCCA 

CCAAGGCAAAGAGA.~GAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGG
GTT 

CTTGGGAGCAGCAGGAAGCACT 

<U-117c1;PRT/l;Hrv-1> 
SATENLWVTVYYGVPVWKEATTTLFCASDAKAYDTEAHNVWATHACVPTDPNPQEMRLENVTENFNMWKN 

NMV'EQMQDDIISLWDQSLl<PCVKLTPLCVTLNCTNTTmNSTN.NNNWDMKNCSFNVTSGIRDKllRKEHAL 

FYALDVVPIDNETNYRLISCNTSVITQACPKVSFEPIPIHYYAPAGFAILKCRDKKFNGTGPCKDVSTVQ 

CTHGIKPVVSTQLLLNGSLAEEEVVIRSENFTN.NAKTILVQLNESVVIWCTRPNNNTRKSINIGPGRAFY 

ATGEIIGDIRQAHCNLSKAQWNNTLKKl/VVKLREQFPNKTIVFTHSSGGDPEIVMHSFNcGGEFFYCNST 

PLFNSTWKLNGTME:SNDTEGNLTLQCRIKQ!MNEWQEITGKAMYAPPIQGQIRCSSN.ITGLLLVRDGGVNS 

.l\N.ETFRPGGGDMRDNWRSELYKYlWVKIEPLGIAJ?TKAl(RRWQREKR 

<U-l24_2o1;DNA;HlV-1>· 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGCGAAGGGGATCAGGAGGAATTGGCAGCGCTTGTGTTGGAG 

ATGGGGCACGATGCTCCTTGGAATGTTAATGATCTGTAGTGCTACAGAACCATTGTGGGTAACAGTCTAT 

TATGGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTTCGTGCATCAGATGCTAAAGCA'l'ATGGTA 

CAGAGGTACATAATGTTTGGGCCACGCATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATT 

GGAAAATGTAACAGAAAATTTTAATGCGTGGGAAAATAACATGGTGGAACAAATGCATGAGGATATAATC 

AGTTTATGGGATCAAAGTCTAAAGCCATGTGTAAAGTTAACCCCACTCTGTGTTACTTTAAAATGCACTG 

ATAA'l'TTGGGGAATGATACTAAAACCAGTAATAAGAGCTGGGAAAAGATGGAGCCAGGAGAAATAAAAA.A 

CTGC'l'CCTTCJIACA'l'CACCACAAGCATAGGAGATAAGACGCAGGAAACATATGCATTTTTTTATAAACTT 

GATGTAGTJ\.CCAATAGATAA'l'AAGACTACAA'l'AGATAATAATACTGCAAGAAACTATAGCGACTATAGGT 

TGATAAGTTGTAACACCTCAGTCATTACACAGGCCTGTCCAAAGGTATCTTTTGAACCAATTCCCATACA 

TTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAGTGTAACAATAAGACATTCATGGGAAAAGGACCATGT 

ACAAATGTCAGCACAGTACAATGTACACATGGAA'I'TAAGCCAGTAGTATCAACTCAACTGCTGTT.l\AATG 

GCAGTCTGGCAGAAGAAGAGATAATAATTAGATCTGAAAATTTCACGGACAATGCTAAAACCT'l'AATAAT 

ACATCTGAACCACTCTGTAGAAATTAAGTGTATAAGACCCAACAACAATACAAGCGAAGGTATACATATA 

GGACCAGGGAGAGCGTTTTATCCAACAAGAATAATAGGAGATATAAGAAMGCACATTGTAACATTAATG 

AAACAGCATGGAAGACAACTTTAGCACAGATAGTTACAAAATTAAGAGAACAATTTGGGAATAAAACAAT 
· · · ·AGTCTTTAGCCAATCCTCAGGAGGGGACCCAGAAA'l'TGTAATGCACAGTTTTAATTGTGGAGGGGAATTT · ·- - ·· 

'l'TCTAcTGTGA'l'ACAACAAAACTGTTTAATAGTACTTGGAATGTTAATGATACTTGGAATGGTGCTGGAG 

GGTCAAACAGCACTGAAAGAAACACCACCATCATAC'l'CCCATGCAAAATAAAACAAATTJ\.TAAACTTGTG 

GCAGGAGGTAGGAAAAGCAATGTATGCCCCTCCCA'l'CAAAGGACTAATTAGATGTTCATCAAATATTACA 

GGGCTGCTATTAACAAGAGATGGTGGTAATAACAATGACACAAACGGGACAGAGA'I'CTTCAGACCTGGGG 

GAGGAGA'l'ATGAGGGACAATTGGAGAAGTGAATTATATAAATA'l'AAAGTAGTGAAJ\.ATTGAACCATTAGG 

AGTAGCACCCAC'l'AAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAGAAGAGCAGTGGGAA'l'AGGAGCTTTG 

TTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-l24_2ol;PRT/1;Hrv-l> 
SATEPLWl/TVYYGVPVWKEATTTLFRASDAKAYGTEllHNVWATHACVPTDPNPQEVVLENVTENFNAWEN 

NMVEQMHEDIISLWDQSLKPCVKLTPLCV'1'LKCTDNLGNllTKTSNK$WEJ'(MEPGEIKNCSFNITTSIGDK 

TQETYAF~DVVPIDNK'r"J.'IDNNTARNYSDYBLXSCNTSVI'I'QACPKVSFEPIPIHYCAPAG
WAILKC 

NNKTFMGKGPCTNVSTITQCTHGIKPVVSTQLLLNGSLAEEEIIIRSENFTDN.l\lG'LIIHLNHSVEIKCIR 

PlllNNTSEGIHIGPGRAFYP'l'RIIGDIRKAHCNINETAWKTTLAQIVTKLREQFGNKTIVFSQSSGGDPEI 

.VMHSFNCGGEFFYCDTTKLFNSTWNVNDTWNGAGGSNSTERNTTIILPCKIKQIINLWQEITGKAMYAPPI 

KGLIRCSSNITGLLLTRDGGNNNDTNGTEIFRPGGGDMRDNWRSELYKYKVVKIEPLGVAPT~
VVQ 

RERR 
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<U-14Scl;DNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAATTGTCAGCTC'l'TGTGGJIAATG 

GGGCACCATGCTCCTTGGGATGTTGATGATCTGTAGTGCTGCAGAACAACTGTGGGTCACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGATGCAACCACCACTTTATTTTGTGCATCAGATGCTAAAGCATACGACAAAG 

AGGCACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCTAACCCACGAGAAATAAAATTGGA 

AAATGTGACAGAAAATTTTAACATGTGGAAAAATGACATGGCAGACCAGATGCATGAGGATATAATCAGT 

TTATGGGATCAAAGCCTAAAGCCATGTGTAGAATTAACCCCACTCTGTGTTACTTTAAATTGCACTAATA 

TTAGTTTGAATAGTACTAACAATGATACTATTAACAGTAGTAATAGTACTGAAGGAATAAATATGAGGGA 

AGAAATGAAAAACTGCTCTTTCAATACCACCACAAGTATAGGAGATAAGAATAl\GAGAGAATATGCACTT 

'I'TTTATAAACTTGATGTAGTACCAATAGATAATAAGACAAGCTATACGTTGATAAATTGTAACACCTCAG 

TCATTAAACAGGCCTGTCCAAAGGTAACCTTTGAACCAATTCCCATACATTATTGTGCCCCGGCTGGTTT 

TGCGATTCTAAAGTGTCTCAATMGACGTTCGATGGAAATGGAACATGTACAAATGTCAGCACAGTACAG 

TGTACACATGGCATTAGACCAGTAGTG'l'CAACCCAACTACTGTTAAATGGCAGTCTAGCAGAAGAAGAGG 

TAGTAATTAGATATGAGAATGTCCAGGACAATACTAAAACCATAATAGTACAGCTGAACGAl\ACTGTAAA 

AATTAATTGTACAAGACCCAACAACAATA.CAAGAAAAGGTATACATGTGGGATGGGGGAGACCAATTTAT 

GCAACAGGAGAAATAATAGGAGATA'l'AAGACAAGCACATCGTAATCTAAGT.AAAAAAGACTGGGGAGACA 

CTTTAAAGAAGATAGCTATAAAACTACAAGAACAATTTAATACAACAATAATCTTTGAGCAATCCTCAGG 

AGGGGACCCAGAAATTACAATGCACAGTCTTAATTGTGGAGGGGAATT'l:TTCTACTGTAATACATCAAAG 

CTGTTTAATGGCACTTGGTCTAATGGTACTTGGACTAGTGGTA'I'TTGGAATAATACTGGAGAGTCAGATA 

GCACAATCACACTCCCATGCAGAATAAAACAAATTATMACAGGTGGCAGGGAGTAGGACAAGCAATGTA 

TAACCCTCCCA'l'CAACGGACTAATTAGCTGTTCATCAAATATTACAGGACTGATATTAACAAGAGATGGA 

GGTAACAACAGG'I'CCAACGAGACCTTCAGACCAAGTGGAGGAAACATGAGGGACAATTGGAGAAGTGAAT 

TATATAAATATAGAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAG'I'GGT 

GCAGAGAGAAAAAAGAGCAGTGGGGATGATAGGAGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGC 
ACT -

<U-145cl;PRT/11HIV-l> 
SAAEQLWV'l'VYYGV1'VWKATTTLFCASDAKAYDKEAHNVWATHACVPTPPNPREJ:KLENIJTEm'NMWnl 

DMADQMHEOJ:J:SLWDQSLKPCVELTPLCV'l'LNCTNISLNSTNNDTINSSNSTEGJ:NMREEMKN'CSFN'l'TT 

SJ:GDKNKRSYALFYKLDWPIDNKTSYTLINCNTSVJ:KQACPKVTFEPIPJ:HYCAPAGFAJ:LKCLNK'l'FD 

GNGTC'l'NVSTITQCTHG!EPWSTQLLLNGSLAEEEVVIRYENVQDNTKTIJ:V~J:NC'l'R
PNNNTR 

KGJ:HVGWGRPIYATGEIJ:GDJ:RQAHBNLSKKDWGDTLKKIAIKLQEQFNTTIJ:FEQSSGGDPEITMHSLN 

CGGEFFYCNTSll:LFNGTWSNGTW'l'SGIWNNTGESDSTJ:TLPCRIKQIINRWQGVGQAM'(.l)JPPINGL!SCS 

SNJ:TGLILTRDGGNNRSNETFRPSGGNMRDNWRSELYKYRVVKJ:EPLGVAPTKAKRRWQREKR 

<U-171cll;DNA;HJ:V-1> 
AGAAAGAGCAGl\AGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAAC'l'ATCAGCACTTGTGGAAATG 

GGGCACCTTGCTCC'l'TGGGATATCGATGATCTGTAGTGCTAAAGAAGACAAG'l'TGTGGGTCACAGTCTAT 

TATGGGGTACCTG'!'GTGGAGAGATGCAAACACCACTCTATTTTGTGCATCAGGTGCTAAAGCATATAAGA 
CAGAGG'l'ACATAATGTCTGGGCCACAcATGCCTGTGTACCCACAGACCCCAACCcA~AT

01•·-· -

GGGA.Al\.TGTGACAGAA'I'A'l'TTTAATGCATGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATC 

AATCTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTCACTTTAAATTGCACTA 

ACGTTAAAAACAATGCTACCAAAATAAATGATACCACCAC'l'ACACCTAGTGAGGAAA'l'AGAAA'.1'.AAAAAA 

CTGCTCTTTCAACATCACCGCAGGCATAAGAGATAAGATACAGAAAGAATATGCA'l'TGTTTTCTAAATTT 

GATTTAGTACAAATCCATGAAGATAATAAAAATAATAATAATACAAACTATACAGACTATAGGTTGATAA 

GTTGTAACACCTCAGTCATTACGCAGGCCTGTCCAAAAGTATCC't'TTGAGCCAATTCCCATACATTTTTG 

TACCCCGGCTGGTTTTGCGATTCTAAAGCGTAATAATAAGACATTCAACGGAAAAGGGCCATG'I'ACAAAT 

GTCAGTACAGTACAGTGTACACATGGAATTAGGCCAGTAGTATCAACTCAAC'I'GCTGCTAAATGGCAGTT 

TAGCAGAAGAGGATGTAGTAATTAGATCTGAAAATTTCACAAACAATGTTAAAACCATAATAGTACAGCT 

GMAGAAGCTGTACAAATTAATTGCACAAGGCCCAACAACAATACAAGAMAAGTATACCTATAGGACCA 

GGGAGAGCATTTTATGCAACAGGAGACATAATAGGAGATATAAGAcAAGCACATTG'l'AACAT'l'AGTGGAA 

CACAATGGAATAAAACTTTAGGAAAGATAGTTGAAAAA'l'TAAAAGAACAATTTGGGAATAAAACAATAAT 

CTTTAACCAACCCGTAGGAGGGGACCCAGAAA'l'TGTAGCGCACACTTTTAATTGTGGAGGGGAATTTTTC 

TACTG'l'AATACAACACCTCTGTTTAATAG'l'ACCTGGAC'I'TGGAATAGTACTTGGAATGGTACTACAAGTA 

CTGGGAATGTTACTAAAAAAATTATCA.CAC'I'CCAATGCAGAATAAGACAAATTGTAAACATGTGGCAGAA 

AGTAGGAi\AAGCAATG'I'A'l'GCCCCTCCCATCAGAGGACAGATTGGATGTTCATCAAA'l'ATTACAGGGC'l'G 

CTATTAACAAGAGATGGTGGTAATAG'I'GAGAACGGGACCAATAACACAGACACAGAGACCTTCAGACCGG 
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GAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAAGAATTGAACCATT _ 

AGGAATAGCACCCACTAAGGCAAGGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGGGCT 

TTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-171c11;1?RT/l;HIV~1> 
SAKEDKLWVTVYYGVPVWRDANTTLFCASGAIOWKTEVHNVWATHAcVPTDPNPQEVVLGNVTEYE'NAWK 

NDMVEQMHEllIINLWDQSLKPCVKLTPLCVTLNCTNVKNNATKINDTTTTPSEEIEIKNCSFNITAGIRD 

KIQKEYALFSKPOLVQIHED~OYRLISCNTSVITQACPKVSFEPIPIHFCTP
AGFAILKRN 

NKTFNGKGPCTNVSTVQGTHGIRPVVSTQLLLNGSLAEEOVVIRSENFTNNVKTIIVQLKEAVQINCTRP 

NNNTRKSIPIGPGRAFYATGOIIGOIRQAHCNISG'!QWNKTLGKIVEKLKEQF~IKTII
J?NQ1'VGGOFEI 

VAHTB'NCGGEFFYCNTTFLFNSTWTWNSTWNGTTSTGNVTKXIITLQCRIRQIVMi'!WQltVGIUIM'{AFFIR 

GQIGCSSNITGLLLTRDGGNSENGTNNTOTETFRFGGGDMl!DNWRSEL'!KYI<VVRIEPLGIAl'TKARRRV 

VQl!EKR -

<U-174c11;DN'A;HIV-1> 
AGllAAGACAGAAGACAGTGGCAATGAGAGCGAAGGGGACCAGGAAGAATTGTCAGCACTTGTGGTGGAGA 

TGGGGCACCATGCTCTTTGGGATGTTGATGATCTGTAGTGCTGCAAAAGAAAAATTGTGGGTCACAGTCT· 

ATTATGGGGTGCCTGTGTGGAAAGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGA 

CACAGA.AGCACATAATGTTTGGGCCACACATGCTTGTGTACCCACAAACCCTAACCCACAAGAAGTATTA 

TTGAAA.AATGTGACAGAAGATTTTAACATGTGGAAAAA'l'AATATGGTAGAACAGATGCATGAGGATATAA 

TCAGTTTATGGGATCAAAGCCTAAAGCCATGTGTGAAATTAACCCCACTCTGTGTTACTTTACATTGCAC 

TGATGCGAACATTACTGCAAACAGTACTGCTACTAACAGTACTGTTAGCTCCATTAAAGAAGAAGTGAAA 

AACTGCTCTTTCAATATCACCACAGAAGTAAGAGACAAGGTAAAGAAAGAACATGCACTTT'I'TTATAGAC 

TTGATGTAGTACCAATAGCTAATGATAATACAl\.GCTATACATTGGTAAATTGTAACACCTCAACCATTAC 

ACAGGCCTGTCCAAAGGTGACCTTTGAACCAATTCCTATACATTATTGTGCCCCGGCTGGTTTTGCGATT 

CTAAAATGTAATGATAAGAATTTCAATGGAACAGGACCATGTAAAAATGTCAGCl\.CAGTACAATGCACAC 

ATGGAATTAGGCCAGTGGTGTCAACTCAACTACTGTTAAATGGCAGTCTAGCAGAAGATGAGG'I'AGTAAT 

TAGATCTGAAAATTTCACAAACAATGCAAl\AATCATAATAGTACAGCTAAATGAATCTGTAATAATTAAT 

TATACAAGACCTGGCAACAATACAAGAAJIAAGTATACATATAGGACCGGGAAGTGCATTTTATGCAACAG 

GAGACATAATAGGAGATATAAGACAAGCACATTGTAACATTAGTAAAGCAGATTGGGAGAAAACACT.l\AA 

ACAGGTAGTTAAJIAAATTACAGGAACAATATGGGAATAAAACAATAAACTTTACCCAA'l'CCTCAGGAGGA 

GACCCAGAAATTGTAATGCACAGTCTTAATTGTGGAGGAGAATTTT'l'CTATTGTAATACAACAAAGCTGT 

"TTAATAGTACTTGGCAGAATGGTACTATTGTAGGATCAGAAAATACGTCAGACATTATCATACTCCCATG 

CAGAATAAAGCAAATTAT.AAACAGGTGGCAGGAAG'l'AGGAAAAGCAATGTATGCCCC'l'CCCATCAGCGGA 

GACATTAGATGTACATCAAATATTACAGGGCTGCTATTAACAAGAGATGGGGGTATAMGAACAAGACCA 

ATGGGACAGAGACAGAGATCTTCAGACCTGCAGGAGGAGATATGAAGGACAATTGG;\GAAGTGAATTATA 

TAAATATAAAGTAGTAAAMTTGAACCGTTAGGAATAGCACCCACCAGGGCAAGGAGAAGAGTGGTGCAG 

AGGGAMAAAGAGAAGTGACGCTGGGAGTTATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-174c11;FRT/1;HIV-1> 
SAAlCEKLWWWGV!'VWKEATTTLFCASDAKAYOTEAHIWWATHACVl'~NPQSVL

LJCmlTEOF])JMWK 

:NNMVEQMHEDIISLWDQSL:l\'.l?CVKLTFLCV'l'LHCTDANITANSTATNSTVSSIKEEVKNCSFNITTEVRD 

lWKKEHALF'(RLDVVPit\NDNTSYTLVNCNTSTITQACPRVTFEFIFIHYCAPAGFAILKCNDKNFNGTG 

l'CKNVSTVQCTHGIRPVVSTQLLLNGSLAEOEVVIRSENFTNNAKIIIVQLNESVI!NYTRPGNNTRKSI 

HIGPGSAFYATGDIIGDIRQAHCNISKADWEKTLKQVVKKLQEQYGNKTINFTQSSGGOFEIVMHSLNCG 

GEFFYCNTTKLFNSTWQNGTIVGSENTSDIIILPCRIKQIINRWQEVGI<l\MYAPPISGDIRCTSNITGLL 

LTRDGGIKNKTNGTETEIFRPAGGDMKDNWRSELYKYKVVKIEPLGIAPTRARllll.WQREKR 

<U-177c11;DNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAAAGTGAAGGGGACCA~AGTTATCAGCA

CTTGTGGAGATG 

GGGCATCATGCCCCTTGGGATGTTGACGATTTGTAGTGTTGCAGAACAATTGTGGGTCACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGAAGCCACCACCACTCTATTTTGTGCATCAGAAGCTAAGGCATATGTTACAG 

AGGTACATAATA'l'TTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGMGCAGTATTGGA 

AAATGTGACAGAAAATTTTAACATATGGAAAAATGACATGGTAGACCAGATGCATGAGGATATAATCAGT 

GTATGGGATCAAAGCCTAAAGCCATGTGTGAAATTAACCCCGCTCTGTGTCACTTTAAATTGCACTGATT 

ATTTTGGGAAAACTAATATTACTACCACTTCTAGCAGTGGTCCCAATAATGATAGAGGAATGAAAAACTG 

CTCTTTCAATATCACCACAAGCATAAGAGATAAGGTAACGAAAGAACATGCACTTTTTTATAGAGTTGAT 
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GTAGTCCCAATAGA1AGTAGTAATAGTAGCTATAGATTGATAAATTGTAACACCTCAGTCATTACJICAGG 

CCAGTCCAAAAGTATCCTTTGAGCCAATTCCCATACATTATTGTACCCCGGCTGGTTTTGCGATTATAAA 

GTGTAATAATAAGACATTCAATGGAAciGGACCATGTAGAAATGTCAGCACAGTACAATGTACACATGGA 

ATTAGGCCAATAGTGTCAACTCAGCTGTTGTTAAATGGCAGTCTAGCAGTAGAAGAGGTAGTAATTAGAT 

CTGAAAATATCACGAACAATGCTAAAACCATAATAGTACAATTGAACGAATCTG'l'AAGCATCAATTGTAC 

AAGACCC!AGCAACAATACAAGAAGGGGGATACATATGGGACCAGGGAGAGCATTTTGGACAACAGGTGAA 

GTAATAGGAGATATAAGGAAAGCACATTGTAACATTAGTAGAAAAGAATGGAATGACACTTTAGACAAGG 

TAGTCAAAAAATTAAGGGAAAAATTTAATGCAACAATAATCTTTAATCAATCCACAGGAGGGGACCCAGA 

AATTGTAATGCACA.c:TTTTAATTGTGGAGGGGAGTTTTTCTACTGTAACACATCACAACTGTTTAATAGT 

ACTTGGGATATTAATGGAAATACTACTGGAGGGTTAGAAGGCAATGACACAATCACACTCCAATGTAGAA 

TAAAACAAATTGTAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCCAAGGAAAAAT 

TAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAGTAGTAACAATGAG 

ACCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAACTATATAAATATAJIAGTAGTAA 

AAATTCAACCACTAGGAATAGCACCCACCAAGGCAAAGAGAA.GAGTGGTGCAGAGAG1'AJ<AAAGAGCAGT 

GGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-177c11;PRT/l;HIV-1> 
· SVAEQLWVTVYYGVPVWKEATT'.l'LFCASEAKAYV'l'EVl!Nl:WATHACVPTPPNPQEAVLENVTENFNIWKN 

DMVDQMREDIISVWDQSLKl'CVlCLTPLCV'I'LNCTDYFGK'I'NITTTSSSGPNNDRGMl<lll'CSFNITTSIRDK 

VTKEHllLFYlWDVVPIPSSNSS'YRI.INCNTSVITQASPKVSFEPIPI!fYCTPAGF.!llIKCNNKTFNGTGP 

CRNVSTVQCTHGIRPIVSTQLLLNGSLAVEEITVIRSENITNNAKTIIVQLNESVSINCTRPSNN'l'RRGIH 

MGPGRAFWTTGEVIGDI!UCAHCNISRI<EWNDTLDKVVK!CLREXFNATIIFNQS'I'GGDPEIVMHTFNCGGE 

FFYCNTSQLFNSTWDINGN'l"l'GGLEGNOTITLQCRIKQ~QEVGKAMYAPPIQGKI
RCSSNI'l'GLLL 

TRDGGNNSSNNETFRPGGGDMRDNWRSEL~QPLGIAPTRAKRRWQREKR
 

<U-218cl4;DNA;HIV-l> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAGGGAGACCAGGAAGAA1"1'A'l'CAGCACTTGTGGAGATG 

GGGCAACATATGGAGATGGGGCATGATGCTCCTTGGGATGTTGATGATCTGTAGTGCTGCAGAAGATTTG 

TGGGTCACAGTTTATTATGGGGTACCTGTGTGGAAAGACGCAAAGACCAC'l'C'l'ATTTTGTGCATCAGATG 

CTAAAGCATATAAGACAGAGG'l'ACATAATGTTTGGGCCACGCATGCC'l'GTGTACCCACAGACCCCAACCC 

ACAAGAAGTAGAAATGAAAAATGTGACl\.GAAGATTTTAACATGTGGAAAAATAATATGGTAGAACAGATG 

CATGAGGATATAATCAGTTTATGGGATCAGAGCCTAAAACCACG'l'G'l'AAAATTAACCCCACTCTGTGTTA 

CTTTMAGTGCTTTGATGTGAAGAATAAAACCACTACTACCACTACTAATAGTACCACATCCACTATTAG 

TACTACTACCACTAAGACGCCCACTGTTAGTAAAGGGACAGAGAAATCAGAACTGACllAACTGCTCTTTC 

AATATCACCACAAACATAAGAGA'l'AAGTTTCAGAAAAACTATGCAAmTTGATAAACTTGATGTAGTAC 

CAATAGATGATGATAATGATACTACTACTAACAATAATACTAGTAATGAAAAAAGCTTTAGGTTAATAAA 

TTGTAACACC'J'CAGTCATCACACAGGCCTGCCCAAAGATATCAT'l'TGAACCAATTCCCA'l'ACATTATTGT 

ACCCCGGCTGGTTTTGCGATTCTAAAGTG'l'AAAGATAAAAATTTCAATGGAACAGGAAAATGTAAAAGCG 

TCAGCACAGTGCAATGTACACATGGAATTAGGCCAGTAGTGTCAACTCAACTACTGTTAAATGGCAGTCT , . 

AGCAGAAGAAGAGGTAGTAATTAGA'l'CTGCCGATTTCTCGGACAATACTAAAATCATAATAGTACAGCTG . 

MTAAATCTGTAGAAATTAATTGTACAAGACCCAACAACAATAAAAGAAAAAG'l'ATAAA'l'ATAGGACCAG 

GGAGAGCAATGTTTGCAACAGGAGACATAATAGGAGATATAAGAAAAGCA'l'CTTGTACCATTAATGAAAC 

ACAATGGAATAACACGTTACAACAGGTAGTTATAAAATTAAAAGAACAATATGGAAATAAAACAATAG'l'C 

TTTGACCGCCCC'l'CAGGAGGGGAf:CCAGAAATTGTAATGC!>.CAGTTTTAATTGTGGAGGAGAATTTTTCT 

ATTGTAATTCAACACAACTGTTTAATAGTAGTTGGGGGCC'l'AATGGTACTCGGAA'rGGTACTACAACGAT 

AAATGGTACTATCATACTCCCATGTAGAAT~TTATAAACATGTGGCAGGAA
GTAGGAAAAGCA 

ATGTATGCCCCTCCCA'l'CGAGGGACTTATTAACTGTACATCAAATATCACAGGGCTACTATTAACAAGAG 

ATGGTGGCCATGACAATAATGACACAAAAAATAACAATACCGAGATCTTCAGACCTGGAGGAGGAGATAT 

GAGGGACAATTGGAGAAGTGAAT'l'ATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAATAGCACCC 

AACAGGACAAAAAGAATAGTGGTGCAAAGAGAAAAAAGAGCAGTGGGATTCGGAGCTGTGTTCCTTGGG'l' 

TCTTGGGAGCAGCAGGAAGCACT 

<U-21Bcl4;PRT/11HIV-l> 
SMEDLWVTVYYGVl?VWKDAKTTLFCASDAKAYKTEVHNVWATHACVPTDPNl?QEVEMRNVTEDFNMWKN 

NMllEQM!tEDIISLWDQSLI<l?RVKL.TPLCV'l'LKCFDV!QlXT'l'TTTTNSTTSTISTTTTKTPTVSKGTEKSE 

LTNCSFN!'l'TNIRDKFQKNYAIFDKLDVVPIDDDND'l'TTNNNTSNEKSFRLINCNTSVITQACPKISFEP 

IPIHYCTPAGFAILKCKDKNFNGTGKCKSVSTITQCTHGIRPVVSTQLLLNGSLAEEEVVJ:RSADPSDNTK 
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II:rvQLNKSVEINCTRl'm.JNKRKSINIGFGRAMFATGDIIGDIRKASCTINETQWNN'J.'LQQVVIKLKEQY 

GNKTIVFDRPSGGDFEDIMHSFNCGGEFFYCNSTQLFNSSWGPNGTRNGTTTINGTIILPCRIKQIINMW 

QEVGKAMYJU>PIEGLINCTSNITGI.LLTRDGGHDNNDTR:mmTEIFRPGGGDMRDNWllSEii'iXYKIJVKIE 

l'LGIAPNRTKRIVVQREKR 

<U-22Sel;DNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAMGTGAAGGGGATCAAGAAGAGTTATCA.GCACTTGTTGAGATG 

GGGCGCCATGCTCCTTGGGATGTTAATGATCTGTAGTGCTGCAGAACAATTGTGGGTCACAGTCTATTAT 

GGGGTACCTGTGTGGAGAGAAGCAAACACCACTCTATTT'l'GTGCATCAGATGCTAAAGCATA'I'GATAAAG 

AGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGAATTGGA 

AAATGTGACAGAAAATTTTAACATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGT 

TTATGGGATCAAAGCCTAAAGCCATGTGTAl\AATTAACCCCACTCTGCGTTACTTTAAATTGTACTGATT 

TAAGGTCACAGAATGTGACTTATACCACTGGTGCTAATACCACTATGGCTACTACCACTAGTACTAATAC 

CACTAGTA~GGGGAGAGATGCAGGTAGGAATGAAAAACT
GCTCTTTCAATATCACCACAAACACACAA 

GATAAGGTGAAGGGATATGCACATTTTGATAACCTTGATCTAGTACA!l.ATAGAGGATGAAAATCACAGCA 

ATAACAGCTATAGGTTGATACATTGTAA.CACCTCAGTAATTACACAGGCCTGTCCAAAGG'l'ATCCTTTGA 

GCCAATTCCTATACATTATCGTGCCCCGGCTGGTTTTGCGATTCTAAAGTGTAAAGATAAGAAG'.!'TCAAT 

GGJIACAGGACCCTGTACAAATGTCAGCACAGTACAGTGTACACATGGAATTAGGCCAGTAGTATCCACTC 

AACTGCTGTTCAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGCCAATTTCTCAGAAAATGA 

TAAAATCATAATAGTACAGCTGAAAGACGCTGTACAAATTAATTGTACAAGACCCAACAACAACACCAGA 

AllAGGTATACATATGGGACCAGGGAAAGTATTTTACGCAACAGAAGTCATAGGGGACATAAGGcGAGCAC 

ATTGTAACATTAGTAAAGAAAATTGGAATAATACTTTAAAACAGATAGCTATACl".ATTAAGAGAGCAAGA 

GCAGTTCAAGl".ATAAAACAATAGTCTTTAATCAATCCTCAGGAGGGGACCCAGAAATTGTAATGTCTAGT 

TTTAATTGTGGAGGGGAATTTTTCTACTGTAATACJIACACAACTGTTTAATAGTACTTGGGAGAATGATA 

CTAGTACTTGGAATGATAC'J.'GAAGGGTCGAATGGCACTATCACACTCCCATGCAGAATAAAACAAATTAT 

CAACATGTGGCAGGAGGTAGGAAAAGCAATATATGCCCCTCCCATCAAAGGACCACTTCATTGTTCATCA 

AATATTACAGGGCTACTATTAACAAGAGl\.TGGTGGTAATACTAATGAGAGCAACACCACCGAGGTCGAGG 

TCTTCAGACCTTTAGGAGGAAACATGAGGGA~TTGGA
GAAGTGAATTATATAAATATAAAGTAGTAAA 

GATTGAACCATTAGGAATAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTG . 

GGAATAGGAGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-228cl;PRT/l;HIV-1> 
SAAEQLWVTVYYGVPVWREANTTLFCASDAKAYD.ll'.EVHNVWATHACVPTDJ?Nl'QEVELENVTSNFNMWXN" 

DMVEQM!IEDIISLWDQSLKPC\71U.TPLGVTI.NCTDLRSQNVTYTTGANTTMATTTS'l'NTTSSGGEMQVGM 

KNCSFNITTNTQDKVKGYAHFDNLDLVQlEDENHSNNSY.RI.IHCNTSVITQACPKVSFEPlPIH'lRAPAG 

FAILKCKDKKFNGTGPCTNVS'rVQCTHGXRFVVSTQLLFNGSLAEEEVVIRSl\NFSENDKIIIVQLKDAV 

QINCTRPNNNTRKGIHMGJ.'GKVFYATEVIGDIRRl\HCl<IISKENWNNTLKQIAIQLREQEQFI<?>lKTIVFNQ 

SSGGDPE1VMSSl"NCGGEFFYC1'1TTQLFNSTWENDTS'I'WNDTEGSNGTITLJ.'CR.IKQIINMWQEVGKAIY 

.AJ.'l'lKGl.'LHCSSNITGL1.LTRDGGNTNESNTTEV'EVFRl?.r:.GGNMRPNWRSEUYKTI<VVKIEJ.'LG1APTKA 

KRRVV'QREI<R 

. <U-24l_2c2;DNAiHIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCATGAAGAATTGTCAGCACTTGTGGTGGAG 

.ATGGGGCATGATGCTCCTTGGGATGTTGATGATCTGTAGTGCTACAGllACAATTGTGGGTCACAGTCTAT 

TATGGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGACA 

CAGll.GGCl\CATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCTAACCCACJIAGMGTAGAATT 

GAAAAATGTGACAGAAAATCTTAACATGTGGAAAIU'\TGACATGGTAGAACAGATGCATGAGGATATAATC 

AATTTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACTCCACTCTGTGTCAC'lTTACATTGCACTA 

ATTTGAATGTTACTACCAGTAATACTACAAGTTGGGGAGAGATGGAGGCAGGAGAAATAAAAAACTGCTC 

TTTCAATGTCACCACACGCAGAAGAAATAAGAAAGAATATGCACTTTTTTATAAACTTGJ!.TGTAGTACCT 

ATAGATAGTGATAA'l'GCAAGCTATACGTTGATAAATTGTAACACTTCAGTCAT'rACACAAGCCTGTCCAA 

AGGTATCCTTTGAACCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAATGTAATGA 

TAAGAAATTCMTGGAACAGGACCATGTAAAAATGTTAGCACAGTACAATGTACACATGGAATTAGGCCA 

GTAGTGTCAATTCAACTGCTGTTAAATGGCAGTCTAGCAGl\AGAAGAGGTAGTAATTAGATCTGAAAATT 

TCTCGAACAATGCTAAAGCCGTAATAGTACAGCTGAATGCATCTATAGAAATTAA'l'TGTACAAGACCCAA 

CAACAATACAAGAMAGATATACATATAGGACCAGGGAGAGCATTATATACAACAGGAGGAATAATAGGA 

GATATAAGACAAGCACA'J:'TGTAGCCTTAGGAAAGCAGAATGGAATGACACTTTAAAA.CATGTAGTTACAA 
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AATTAAGAGAACAATTTGGGAATAAAACAATATTCTTTAATCAATCCTCAGGAGGGGACCCAGl'>GATTGT. 

AATGCACAGTTTTAATTGTGGAGGGGAA'l'TTTTCTACTGTAATACAACAATGCTGTTTAATAGTAATAGT . 

ACTTGGAATGATACTACAGGACCAGATAATAACACTATCATACTCCCATGTAGAATAAAACAAATTATAA 

ACAGGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCTATCAGTGGACCAATTAAACGCACATCAAA 

TATTACAGGGCTACTATTAACAAGAGATGGTGGTAGTAACACCACCGAGACCTTCAGACCTGGAGGAGGA 

GATATGAGGGACAATTGGAGAAGTGAAT'l'ATATAAATATAAA.GTAGTAAAAATTGAGCCATTAGGGGTAG 

CACCCACCAGGGCAAGGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGACTGGGAGCTGTATTCCT. 

TGGGTTCTTGGGAGCAGCAGGAAGCACT . 

<U-241_2c2;PRT/l;HIV-1> 
SATEQLWVTVYYGVPVWKEATTTLFCASDAKAYD'l'E

l\HNVWATHACVPTDPNPQEVELKNVT~ 

DMVEQMHEDIINLWDQSLKPCVI<LTPLCVTLHCTNLNV'l'TSNTTSWGEMEAGEIKNCSFNVTTRRlUIBXE 

YALFYKLDVVPIDSDNASYTLINCNTSVITQACPKVSFEPIPIHYCAl'AGFAILKCNDKKl'NGTGPC:KNV 

STVQCTHGIRPVVSIQLLLNGSLAEEEVVIRSENFSNNAKAVIVQLNASIEINCTRPNNNTRKOIHIGPG 

RALYTTGGIIGDIRQAHC~KLREQFGNKTIFF
NQSSGGDPEIVMHSFNCGGEFFY 

CNTrMLFNSNSTWNDTTGPONWTIILPCRIKQIINRWQEVGKl\MYAPPISGPIKRTSNITGLLLTRDGGS 

NTTETFRPGGGDMRDNWRSEI.YKY!WVXIEPLGITAPTRAf!RRVVQREKR 

<U-242cl;DNA;HIV-l> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGAGATGAGGAAGCACTGGCAGCACTGGTGGACAGG 

GGGCATCATGCTCCTTGGGATGCTGATGATCTGTAGTGCTGTAAACAACTTGTGGQTCA€TGTATATTAT 

GGAGTGCCTGTGTGGAGAGAAGCAACCACCACCCTA'l"l'TTGTGCATCAGATGCTAAAGCATACAAAACAG 

AGGTACATAATGTCTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAGATAGATTTGGT 

AAATGTGACAGIIAAA.T'I'TTAACAT.GTGGAAAAATAACATGGTAGAACAGATGCATGAGGATATAATCAGT 

T'I'ATGGGATCAAAGCCTAMACCATGCGTAAAATTAACCCCACTCTGTGTTGTGAAAAACTGCTCTTTCA 

·ACACCACCACAATGGTAAGGGATAGGGAGCGGAAAGAATA'l'GCTCTCTTTTATAAACTTGATGTAGTACA 

AATGAATGATAATAATAATAATAGTACCCATGGAACCTATAGATTGATAAATTGTAATACCTCAGTCATT ·· 

ACACAGGCCTGTCCAAAGGTATCCTTTGAGCCAATTCCCATACATTATTGCGCCCCGGCTGGTT'l'TGCGA 

TTCTAAAGTGTAAAGACAAGAAGTTCAATGGAACGGGACCATGCAAAAATGTCAGCACAGTACAGTGTAC 

ACATGGAATTAGGCCAGTAGTGTCAACTCAACTGCTGCTMATGGCAGTCTAGCAGAAGAAGAGGTAATA 

ATTAGATCTGAAAACTTCACAAGCAATGCTAl\JIACCATAATAGTACAGCTAAATGAAACTGTAGAGATTA 

ATTGCACAAGACCTAGCAACAATACAAGAAGAAGTATACATATAGGACCAGGGAGAGCA'I'TTTACACAAC 

AGGAGACATAATAGGAGATATAAGAAAAGCACATTGTAACAT'I'AGTAGAACAAAATGGAATAACACTT'I'A 

GGACAGA'l'AGTTGAll.AAATTACAAGAACAATTTAAGAATAAAACAATAATC'I'TTAATTCATCCTCAGGAG 

GGGACCCAGAAA'l'TGTA'I'ATCACAGTTT'I'AAT'l'GTGGAGGGGAA'l.'TTTTCTACTGTAATACAACAGAAC'I' 

GTTCGATAGTACCTGGTATAGCCCCTGGAACAGTAC'I'GGTGGGTCAAATAACACTGAAGGGAATAGCACG 

ATCACACTCAAATGCAGAATAAAGCAAATTGTAAACAGGTGGCAGGAAGTAGGAAAAGCAATGTATGCCC 

CTCCCATCCAGGGAAAA)l.TTAAATGTTCATCAAATATTACAGGGCTACTATTAACAAGAGACGGTGGTAA 

TAG'l'AATAGTAGTAACGAGACCTTCAGACCAGGAGGAGGAGACATGAGAGACMTTGGAGAAG'I'G.;AT.TA 

'I'ATAAATATAAAGTAATAA!IAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGG'I'GC · 

AAAGAGAMGAAGAGCAGTGGGAACAATAGGAGCTA'I'GTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCAC 

T 

.<tl242cl;PRT/l;HIV-1> 
SAVNNLWVTVYYGVPVWREATTTLFCASDAKA~TEllHNVWA

THACVPTDPNPQEIDLVNVTENFNMWKN 

NNVEQMHEDIISLWDQSt.KPCVKLTPLCWKNCSFN'l''!'TM'niDRERKE:!ALFYXLDVVQMNDNNNNSTHG 

TYRLINCNTsVrTQACPKVSFEPIPIHYCAPAGFAJ:.LKCKDKKFNG'i'GPCKNVSTVQCTHGIRPVVSTQL 

LLNGSLAEEEVIIRSENFTSNAKTIIVQLNETVEINCTRPSNNTRRSIHIGPGRAFYTTGDIIGDlRXAH 

CJllISRTKWNNTLGQIVER'.LQEQF.KNXTIIF.NSSSGGDPEIVYHSFNCGGEFFYCNTTELFDSTWYSPWNS 

TGGSNNTEGNSTITLKCRIKQ!VNRWQEVGKAMYAPPIQGKIKCSSNITGLLLTRDGGN'SNSSNETFRPG 

GGDMRPNWRSEL~KIEPLGVAPTKAKRB.VVQRERR.
 

<U-257cl1DNA1HIV-l> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAGTTATCAAAACTTGTGGAAATG 

GGGCACAT'I'GCTCCTTGGGA'I'ATTGATGATTAGTAGTGCTACAGAACAATTGTGGGTCACAGTCTAT'l'AT 

GGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTT'I'GTGCATCAGATGCTAAAGCCTATAATACAG 

AGGTTCATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAATCCACAAGAAGTAATG'I'TAAA 
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TGTGACAGAGAATTTTAACATGTGGAAAJ\ATGACATGGTAGAACAGATGCAGGAGGATATAATCAGTTTA 

TGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTTACTTTAAGCTACACTGATGCAA 

ATAGTACTGATGTTAATCATACCAAAAATAGTAGTGAGGGAATGATGGAGGGAGAAAAAATGl\AAAACTG 

CTCTTTCAATATCACCACAAGCATGGGAAATAAGATGCAGAAAGAATATGCACTTTTTCATAGACTTGAT 

GTAATACCAATGGATAATGAAl\.GTGCTAGTGCTAACTATTCTAACTATAGGTTAATAAGCTGTAACACCT 

CAGTCACTACACAGGCTTGTCCAAAAATATCATTTGAGCCAATTCCCATACATTATTGTACCCCGGCTGG 

TTTTGCGATTCTAAIIATGTAATGATAAGAAATTCAGTGGAAAAGGAGGATGTAGAAATGTCAGTACAGTA 

CAATGCACACATGGAATTAAGCCAGTAGTATCGACTCAACTACTGTTAAATGGCAGTCTAGCAGAAGAAG 

ATGTGGTAATTAAATCTGCCAATTTCTCGGACAATGCTAAAACCATAATAGTACAGCTGAATGAATCTGT 

AATAATTAATTGTACAAGACCCAACAACAATACAAGAAAGGGTATACATATGGGACCAGGGAAAACATTT 

TATGCAACAGGAGCCATAATAGGAGATATAAGACAAGCACATTGCAATGTTAGTAGAACAGACCGGAATA 

ACACTTTAAAAAGGGTAGCTAAAAAACTACAAGAACAATTTAATACAACAAAAGTTGTCTTTAAACAATC 

CTCAGGAGGGGACCCAGAAATTGTAATGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATACA 

TCAGGGCTGTTTAATAGTACTTGGCCTTGGAATGATACTAAAGAGGCAAATAACACTAACACAATCACAC 

TCCCATGCAAAATAAAACAJ\ATCATAAACATGTGGCAGGCAGTAGGGAAAGCAATGTATGCCCCTCCCAT 

TAGTGGGATAATTAAATGTGAATCTAATATTACAGGGCTGCTACTAACAAGAGATGGTGGTAGTAAGAAC 

ACAACAGATAGTAATGACACAAACATAACACAAGAGGTCTTCAGACCAGGAGGAGGAGATATGAGGGACA 

ATTGGAGAAGTGAATTATATAAATAT;iAll.GTAGTAAGAATTGAACCATTAGGAGTAGCACCCACTAAGGC 

AAAAAG~GTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGA
GCTGTGTTCCTTGGGTTCTTGGGA 

GCAGCAGGAAGCACT 

<U-257cl;PRT/1;HJ:IT-1> 
SATEQLWVTVYYGVPVWKEATT'l'LFCASDlUCA'i!NTEVHNVWATHACVPTllPNPQEVMLNVTENFNMWKND 

MVEQMQEDIISLWOQSLKPCVl(LTPLCVTLSYTDANSTDVNHTKNSSEGMMEGEKMKNCSFNITTSMGNK 

MQKEYALFI!IlLDV!PMDNESJlSANYBN'll!LISCNTSVTTQACPKISFEPIPIHYCTPAGFA.ILKCNDKKF 

SGKGGCRNVSTVQCTHGI!Cl?VVSTQLLLNGS:Gll.EEDVVJ:KSANFSDNAKTIIVQLNESVJ:INCTRPNNNT 

RKGIHMGPGKTFYATGAIIGDIRQAHCNV'SRTDRNN'l'LKRVAKKLQEQFNTTKVVFKQSSGGDPEIVMHS 

FNCGGEFFYCNTSGLFNSTWPWNDTK~ITLPCKIKQI
!NMWQAVGKI\MY~PISGIIKCESNIT 

GLLLTRDGGSKl.\ITTDSNDTNITQEVFRPGGGDMRDNWRSEL'flalMlRIEPLGVAPTICAia\RVVQREKR 

<U-267_2c10;DNA;HIV-1> 
AGAAAGAGC!AGAAGACAGTGGCAATGAGAGCGAAGGAGATCAAGAGGAATTGTCAGCACTCGTGGAGATG 

GGGCATCATGCTCC'l'TGGGATGTTAATGATCTATAGTACTGCAGAAAAAACGTGGGTCACAGTATATTAT 

GGGGTACCTGTGTGGAAGGAAGCAAACACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAG 

AGGCACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACMGAAATAAAGTTGGA 

AAATGTGACAGAGAACTTTAACATGTGGAAAAACAACATGGTAGAACAGATGCATGAGGATATTATCAGT 

TTATGGGATCJIAI<GCCTACAGCCAAGTGTAAAATTAACCCCACTTTGTGTTACTTTAAATTGCTCTACTG 

CGAATTTTACTAM.AGGAATTTTACTAATAGCA.C'l'GAGCATGAMAGCCGAGTGCAGAAATGAGAAACTG 

CTCTTTCAAT.j\._');'(;.11,CCACMTC.G_'UAGl';>GM.'AAGGTAACAA.M.GAACATGCACTTTTTTATAGAGl\.'l,'GAT .. 

GTAGTACCMTAGATAATGCTAGTAATAATACCAGTTATAGGTTAATAAATTGTAATACCTCAGTCATTA 

CACAGGCCTGTCCAAAGATATCCTTTGAGCCAATTCCTATACA'l'TATTGTGCCCCGGCTGGTT'l"I'GCGAT 

TCTAAAGTGTAATGATAAGACATTTAATGGAACAGGGCTATGTAAAAATGTCAGCACAGTACAATGTACA 

CATGGAATTAGACCAGTAGTGTCAACTCAACTGTTGTTAAATGGCAGTCTAGCAGAAAAAAAGGTAGTAG 

TTAGATCTGAGGAGTTTTCAGACAATGCTAAATCCATAATAGTACAGCTGAATACATC'l'GTAGTAATTAA 

TTGTACAAGACCCGGCllATAATACAAGAAGAAGCATACCTATGGGACCAGGAAGAGTATTT'l'ATGCAACA 

GA'l'ATAATAGGAGACATAAGACAGGCACATTGTAACCTTAGTAGAGCAGCATGGAATAACACTTTAAAGC 

TGATAGCCGCAGAAT'l'AAAAGAAATATATAATAl\AACAATAGCCT
T'l'AATCGATCCTCAGGAG~CCC 

AGMATTGTAATGCACACTTTTAATTGTGGGGGGGAATTTTTCTACTGTAATACAACACAACTG'l'TTAAT 

AGTGCTTGGAACAGTACTAATATTTATACTGGGAATAA'l'TCTACTAATGACACCATCTCTAATGACGCCA 

TCTCACTCCCATGTAGAA'l'AAAAcAAATTGTAAACA'l'GTGGCAGGAAGTAGGAAl\AGCAATGTATGCCCC 

TCCCATCAGAGGAAACATCAGCTGTTCCTCAAATATTACAGGGCTGATATTGACAAGAGATGGCGGGAAT 

AGTAGTAGTAATACCGAGATCTTCAGACCTCAGGGAGGGAATATAAAGGACAATTGGAGAAGTGAATTAT 

ATAAATATAAAG'l'AGTAAGAATTGAACCATTAGGATTAGCACCCACCAAGGCAAAGAGGAGAGTGGTGCG 

GAGAGAAAAAGAGCGGTAACG'l''l'CGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-267_2c10;PRT/l;HIV-1> 
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STAEKTWVTVYYGVJ?VWKEANTTLFCASDAKAYDTEAHNVWATHAcvPTDJ?Nl?QEIKLENVTENFNMWKN 

NMVEQMHEDIISLWDQSLQPSVKLTPLC\!TLWCSTIINFTKRNFTNSTEHEKJ?SAEMRNCSFNITTIVRDK 

VTKEHALFYRDDVVI'IDNASNNTSYRLlNCNl'SVITQACPKISFEPIJ?IHYCAJ?AGFAILKCNDKTFNGT 

GLCKNVSTVQCTHGIRPVVSTQLLLNGSLAEKKVVVRSEEFSDNAKSIIVQLNTSVVINCTRPGNNTRRS 

IPMGPGRVFYATDI!GDIRQAHCNLSRAAWNNTLKLIAAELKEIYNRTIAFNRSSGGDPE:ti/MHTFNCGG 

EFFYCNTTQLFNSAWNSTNIYTGNNSTNDTISNDAISLPCRIKQIVJmmQEVGKl\MYAl?PIRGNISCSSN 

ITGLILTRDGGNSSSNTEIFRJ?QGGNIKDNWRSEL'.lKYKVVRIEPLGLAPTKAKRRVVRREKE 

<U-300_3c1;DNA;HIV-1> 
AGAMGAGCAGAAGACAGTGGCAATGAAll.GTGAAGGGGATCAGGAAGAATTA'l'CAGTGCTTGTGGGGATG 

GGGCACCATGCTCC'l'CGGGATATTGATGATCTGTAGTGCTGCAGAAAATTTGTGGGTCACAGTCTACTAT 

GGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTTCGTGCATCAGATGCTAAAGCATATGATACAG 

AGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGA 

AAATGT'l'ACAGAMATTTTAATATGTGGAAAAATGACATGGTAGAACAGATGCAGGAGGATATAGTCAGT 

TTATGGGATCAAAGCCTAAAGCCATGTGTAGAA'l'CAACTCCACTCTG'l'GTTAC'l'CTAAATTGTACTGATG 

TGAAGMGAATGCTAATAATACCACTGGTAATACCACTGATGGTAACGTGGAAAGGTTGGAGAAAGAAGA 

AATAAAAAACTGCTCTTTCAATATCACCJ!.CAAGCATAAGAGATAAGATGCGGAAAGAATATGCACTTTTT 

TATAGCCTTGATGTAGTACCAATAGATAAGGATAATACAAGCTATAGGTTGATAAGTTGTAACACCTCAG 

TCATTACACAGGCCTGTCCAAAAGTATCCTTTGAGCCAATTCCCATACATTAT'l'GTGCCCCGGCTGGTTT 

TGCGCTTCTAA?<ATGTAATGATAAGGAGTTCAATGGAACAGGACCll.TGTAGGAATGTCAGCACAGTCCAA 

TGTACACATGGAATTAGGCCAGTAGTATCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAAAGA 

TAGTAATTAGATCTGAGAAT'l'TCACGAGCAATGCTAAAACTATAATAGTACAGCTGAATAAATCTATAGA 

AATTAATTGTATAAGACCCAACAACAACACAAGAAGAAGTATACATATAGGACCAGGGGGAGCATTTTAT 

GCAACAGAAATAATAGGAGATATA.AGACAAGCACATTGTACCCTCAATAGAACAGAATGGAATAACACTC 

. TAGGACAGATAGTTAAAAAATTAAGAGMcAATATGGGAATAAAil.CAATAAAATTTACGCAGCCCTCCTC 

AGGAGGGGACCcAGAAGTTGTAATGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCATCA 

CAGCTGTTTAATAGTACTTGGGATGTTACTGAAGGGTCAAATAACACTGAAGGAAGCAACGATACAGGAA 

TCATACTCCCGTGCAGAATAAAACAAATAATAAACATGTGGCAGAAAGTAGGAAAAGCAATGTATGCCCC 

'l'CCCATCAGAGGACAAATTAACTGTACATCAAATATTACAGGGCTACTATTAATAAGAGATGGTGGTAAC 

:AACGGGACCGACAACGGGACCGAGACCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTG 

AATTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGT 

GGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGC 

ACT 

<U-300 icl;PRT/l;HIV-1> ·. . . · 

SAAENL~GVPVWKEA'l'TTLFRASDAI<AYDTEVHNVWATHACVl:'TPPNPQEVVLENVTENFNMWm 
DMVEQMQEDIVSLWDQSLKPCVESTPLCVTLNCTDVKKNANNTTGNTTDGNVERLEKEE!KNCSFNITTS 

·IRD!Ol'.!UtEYALFYSLDVVPIDKDNTSYRLISCNTSVITQACPKITSFEPIJ?IHYCAJ?AGFALLKCNDKEFN 

··GTGPCRNVSTVQCTHGIRJ?VVSTQLLLUGSLAEEKIVIRSENFTSNAKTIIVQLNKS!EINCIRPNNNTR 

RSIHIGPGGAFYATEIIGDIRQAHCTLNRTEWNNTLGQIVRKLREQYGNKTIKFTQP
SSG~OPEVVMHSF 

NCGGEFFYCNSSQLFNSTWDVTEGS1'1NTEGSNDTGIILPCRIKQIINMWQKVGKAMYAJ?PIRGQINCTSN 

ITGLLLIRDGGNNGTDNGTETFRPGGGDWWNWRSELYlClKVl/Kl:EPLGVAPTKAKRRWQREKR 

<U-302cl7;DNA;HIV-1> 
.AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAGGAATTATCAGTGCTTGTGGACATG 

GGGCACGATGCTCCTTGGGATGTTGATGATCTGTAGTGCTGTAGAACAATTGTGGGTCACAGTCTATTAT 

GGGGTGCCTGTGTGGGAAGAAGCGACCACCACTCTATTTTGTGCATCAGATGCTAAAACATATGATCCAG 

AGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGG 

AAATGTGACAGAAAACTTTAACATGTGGAMAATGACATGGTAAACCAAATGCATGAGGATA'l'AATCAGT 

TTATGGGATCAAAGTTTAAAGCCATGTGCAAAATTAACCCCACTCTGTGTTACTCTAAATTGCACTGATA 

AGTTGAATATTAATACTACCAGTACCAATAGTAGTACCAATAATACTACTAGTAGTGGAGTGGATGAAGG 

GGGAATGAAAAACTGCTCTTTCAATG'l'CACCACAAGCATAAGAGATAGGGTGCAGM.AGAATATGCACTT · 

TTTTATAAACCTGA'l'GTAGTACCAATAGATGATAATACTAATAATACTAGCTATAGGTTGATAAA'l'TGTA 

ACACCTCAGTCATTACACAAGCCTGTCCAAAGGTAACCTTTGATCCAATTCCCATACATTATTGTGCCCC 

GGCTGGTTTTGCGATTCTAAAATGTAACAATAAGACGTTCAATGGATCAGGACCATGTACAAA'l'GTCAGC 

ACAGTACAATGTACACATGGAATTAAACCAGTGGTGTCGACTCAATTGC'I'GTTAAATGGCAGTCT.AGCAG 

AGGAAGAAA'I'AGTAATCAGGTC'l'GAAGATTTCACGGACAATGATAGAACCATAATAGTACAGCTGAATGA 
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ATCTGTAGTAATTCATTGTACAAGACCCAACAACAATACAAGAAAAAGTATACACCTAGGACCAGGGAGT 

GCATTT'l'ATGCAACAGGAGATATAATAGGAGATATAAAACAAGCACATTGTAACATTAGTAGAGCAAATT 

GGACTAACACCTTAAAACAGATAGCTGGAAJIATTAAAAGAACAGTTTGGAAATAAGACAATATTCTTTAA 

TCAATCCTCAGGAGGGGATCCAG;;AATTGTAACACACAGTTTCAATTGTAGAGGGGAATTTTTCTACTGT 

AATACATCACAATTGTTTAACAGTACTTGGCTTCATAATAATAGTACTGGGAATGATACTGAAAAGAATG 

GTAATATCACACTCCCACGCAGAATAAAACAAATTATAAACATGTGGCAGCAAGTAGG.11.AA.AGCAATGTA 

TGCCCCCCCTGTCAAAGGACTAATTACATGTTCATCAAATATTACAGGACTGCTATTAGT.11.AGAGATGGT 

GGTAACAAC!ACCAACGCCACCGACACCGAGACCTTCAGACCTGGAGG
AGG.~GATATGAGGGACAATTGGA 

GMGTGAATTATATAAATATAAAGTAGT.AAAAATCAAACCATTAGGAAT.l\GCACCCACCAAGGCAAAAAG 

AAGAGTGGTGCAGAGAGAAAAAAGAGC.l\GCACTAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGA 

AGCACT 

<U-302c17;PRT/l;HIV-1> 
SAVEQLWVTVYYGVPVWEEATTTLFCASDAKTYDPEVHNVWATHACVPTOPNPQEVVLGWVTENFNMWXN 

DMVNQMHEDIISLWDQSLKPCAKLTPLCV'I'LNCTDKLNINTTSTNSSTN.WTTSSGVDEGGMKNCSFNVT'J;' 

SIRDRVQKEYALFYKPDVVl?IDDN'l'NNTSYRLINCNTSVlTQACPKV'l'FDPIPIHYCAPAGFAILKCNN!-:: 

TFNGSGPCTN'JSTVQCTHGIKPVVSTQLLLNGSLAEEEIVIRSEDFTDNDRTIIVQLNESWIHCTRPNN 

NTRKSIHLGPGSAFYATGDIIGDIKQAHCNISRANWTN'l'LKQIAGKLREQFGNKTIFFNQSSGGDPEIVT 

HSFNCRGEFFYCNTSQLFNS'l'WLHNNSTGNDTEKNGNITLPRRIKQIINMWQQVGKAMYAPPVKGLITCS 

SNITGLLLVRDGGNN'I'NATDTETFRPGGGDMRDNWRSELYKl:'lCWKIKl'LGIAPTKllKRRWQREKR 

<U-3G5cl;DNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAGGGGGACCAGGAAGAAT'l'ATCAGCACTTGTGGA.Gl\TG 

GGGCATCATGCTCCTTGGGATGTCAATGATCTGTAATGCTACAAAAGATTTGTGGGTCACAGTTTATTAT 

GGGGTACCTGTATGGAAAGAAGCAAACACCAGTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAG 

AGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTATTCATGAA 

CAATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAAATGCATGAGGATATAATCAGT 

TTATGGGATCAAAGCCTAAAACCATGTGTAAAATTAACCCCACTCGGTGTTACTCT.l\GATTGCACTAAGG 

CTAATATTACCAATAATAGTACCACTAATAGTAGCGGGGGAATAGAGGAGGGAAGAGACATAGAAAATTG 

CTCTTTCAATATCACCACAAACATAAGAGATAAGATAAAGAAAGAATATGCACTTTTT'l'ATAGCCTTGAT 

GTGATAGCAATAGATGATAGTAGTAATAGTAGTAATAGAAGCTATAGGTTGAGAGG'L'TGTAACACCTCAA 

CCATCACACAGGCCTG'l'CCAAAGGTAACCTTTGAGCCAATTCCAATACATTATTG'l'GCCCCAGCTGGTTT 

TGCGATTCT.AAAGTGTAACGATAAGAAGTTCAATGGAACAGGACCATGTAAAAATGTCAGTACAGTACAA 

TGTACACATGG/\A'l'TAGGCCAGTAGTATCAACTCAACTGCTGCTAAATGGCAGTATAGCAGAAAAAGAGG 

TAG'l'AATTAGGTCCGCTAATTTCACGGACAATGCTAAAACCATAATAGTACAGCTGAATAACTCTGTACA 

AATTAATTGCACAl\.GACCCGGCAACAATACAAG.llAAAAGTATACATATAGGACCAGGCAGAGCAT'l'TTAT 

GCACATGAAATAATAGGGGAGATAAGACAAGCACATTGTACCCTTAACAGAACACAATGGAATAACACTT 

Tl\AAACAGATAGTTATMA!\.TTAAGAGAACAATTTAACAATAAGACAATAGTCTTTAATCACTCCTCAGG 

. _ .AGGGGACCCAGAAATTGTAACACACAGT'l'TTAATTGTGGAGGGGAATTTT'.l;CTACTGTAATACATCACAA 

TTATTTAATAGTACCTGGAGGAGTAATGAAACTGTAAATGACACTATGGGAAAGGACACAAATGACAcAA . 

CAATCACACTCCCATGCAGAATAAAACAAATTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGC 

CCCGCCCATCAGAGGACAAATTAGCTGTTCA'l'CAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGT 

GTGAACGAGACCAACGCCACCGAGGTCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTG 

AATTATATAAATA'l'AAAGTAGTAG.AAATTGAACCATTMGAAT1\.GCACCCACCAAGGCAAAGAGAJ\.GAGT 

.GGTGCAGAGAGAGAAAAGAGCAGTGGGAATAGGAGCTG'l'GTTCCTTGGGTTCTTGGGAGCAGCAGGAAGC 

ACT 

<U-305cl;PRT/11HIV-l> 
NATRDLWVTVYYGVPVWKEl\NTSLFCASDAKAYDTEVl!NVWATHACVPTDPNPQEVJi'M!llNVTENFNMWKN' 

NM\IEQMHEDIISLWDQSLKPCVKLTPLGVTLDCTK.llNITNNSTTNSSGGIEEGRDIENCSFNITTNIRDK 

IK!<EYALFYSLDVIAIDDSSNSSNRSYRLRGCNTSTITQACl'KVTFEPIPIHYCAPAGFAILKCNDKl\FN 

GTGPCKNVSTVQCTHGIRPVVSTQLLLNGSIAEKEVV!RSANFTlll.WIKTIIVQL!mSVQINCTRPGNNTR 

KSIHIGPGRAFYAHEIIGEIRQAHCTLNRTQWNNTLKQIVIKL
REQFNNKT~SSGGDPEIV'l'HSFN 

CGGEFFYCNTSQLFNSTWRSNETVNDTMGKDTNDTTITLPCRIKQIINMWQEVGKAMYAPPIRGQISCSS 

NITGLLLTRDGGVNETNATEVFRPGGGDMRDNWRSELn<'nCVVEIEPLGIAP'l'KAKRRVVQREKR 

~U-323cll;DNA;HIV-1> 
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AGAAAGAGCAGAAGACAGTGGCAATGAGAGCGAAGGGGATCAGGAAGAATTGGCAGCACTTGTGGAGATG 
GGGCACCATGCTCCCATGGGGCACCATGCTCCTTGGGATGTTAATGATGATCTGTAGTGCTGCAGAAGAA . 
AAATGGGTCACAGTCTATTATGGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTTTGTGCATCAG 
ATGCTAAAGCATATGACACAGAGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCTAA 
CCCACAAGAAG'l'AGTATTGGGAAATGTGACAGAAAATTTTAATGTGTGGAAAAATGACATGGTAGAACAG 
ATGCATGAAGATATAATCAGCTTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTG 
TTGCTTTAAATTGCACTAATG'l'GAATGATACTAGGACAAACAATAGTAGTAGTAGTGATAAAAATGATGC 
TAAAACCAATAGTAGTAGTAGT'l'GGGAAAGGATGGAAGGAGAAGTAAAAAACTGCTCTTTCAATGTTACC 
ACAAGAATAAGAAACAAGGTGCAGAAAGMTATGCACTTTTTTATAAGCTTGATGTAGTGCCAATAGAGA 
AGGATAATGCAAGCTATACATTGATAAATTGTAACACCTCAGTCATTACACAGGCCTGTCCAAAGGTATC 
TTTTGAACCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAGCGTAATGATAAGAAG 
TTCAATGGAAAAGGCCCATGTACAAATGTCAGCACAGTACGATGTACACATGGAATTAGGCCAGTAGTGT 
CAACTCAACTACTGTTAAATGGCAGTCTAGCAGAAGAAGGGGTAGTAATTAGATCTGAAAATCTCACGAA 
CAATGTTAAAACCATAATAGTACAGCTGAACAAATCTGTAAAAATTAATTGTACAAGACCCAACAACAAT 
ACAAGAAAAAGTATAAATATAGGACCAGGGAGAGCATTTTATGCAACAGGAGCAATAATAGGAAATATGA 
GACAAGCACATTGTAACCTTAATGGAACAGAATGGAAGAACACTTTAAGACAGGTAGTTATAAGCTTAAG 
AGAGAAATT'.t'GGGAAGAAGACAATAGTCTTCAACCAATCCTCAGGAGGGGATTTAGAAATTATAATGCAC 
AATTTTAATTGTGGAGGGGAATTTTTCTACTGTGATACAACACAGCTGTTTAATAG'l'ACTTGGCTGCCTA 
ATGAGACTACAGAGTCAAATAACATTACTGGAGGACCTAATGACACACTCACGCTCCCATGTAGAATAAA 
.ACAAATTATAAACAGATGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCAGTGGGCA,AATTAGA 
TGCTCATCAAATATTACGGGGCTGCTATTAACAAGAGATGGTGGTGAGGAGCAGAATGACACTGAGGTCT 
TTAGACCTGGAGGAGGAGATATGAGGGA.CMT'l'GGAGAAGTGAATTATATAAATATAAAGTAGTAAGAAT 
TGAGCCATCAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAAAGAGACAAAAAGCAGTGGGA 
GCACTAGGAGCTATGTTCCTTGGG'l'TCTTGGGAGCAGCAGGAAGCACT 

<U-323c11;PRT/1;RIV-1> 
SAAEEKWVTVYYGVPVWKEATTTLFCASDAKAYDTEVHNVW'ATHACVPTDPNPQEVVLGNVTENFNVWKN 
DMVEQW!EDIISLWDQSLKPCVKLTPLCVALNCTNvNDTRTNNSSSSDl<NDAKTNSSSSWE!IMEGEVKNC 
SFNVT'l'RIRNKVQKEYALFYI<LilVVPIEKDNASYTLINC!IJTSVITQACPKITSFEPIPIINCAPAGFAILK 
RNDICKFNGKGPCTNVSTVRCTHGIRPWSTQLLLNGSLAEEGVVIRSEN.LTNNVKTIIVQLNKSVKINCT 
RPNNNTRKSINIGPGRAFYATGAIIGl\lMRQAHCNLNGTEWKNTLR.QVVJ;SLREKFGKKTIVFNQSSGGDL 
EIIMHNFNCGGEFFYCDTTQLFNSTWLPNETTESNNITGGPNDTLTLPCRIKQIINRWQEVGll'.1'MYAPPI 
SGQIRCSSNITGLLLTRDGGEEQNDTEVFRPGGGDMRimWRSELYKYKllVRIE?SGVAP'l'KIU(l!RVVQRD 

<tr-334c3;DNA;Hrv~1~ 

·AGAAAGAGCAGAAGACAGTGGCAATGAAAGTGAAGGGGACCAGGAAGAATTATCAGCACTTATGGAGATG 
GGGCACCATGCTCCTATGGAGATGGGGCACCATGCTCCTTGGGCTATTAATGATCTGTAATGCTATAGAA 
GAATCGTGGGTCACAGTCCATTATGGAGTACCTGTG'!;'GGAAAGAAGCAAACACCACTCTGTTTTGTGCAT 
CAGATGCTAAAGCATATGATACAGAGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAAACCC 
CAACCCACAAGAAGTAGACTTGGGMATGTGACAGAAMTTTTAATGCATGGAAAAATGACATGGTAGAA " 
CAAATGCATGAGGATATAATTAGTTTA'l'GGGATCAAAGCCTAAAGCCATGTGTAAAATTAACTCCACTCT 
GTGTTACTCTACAGTGCACTGATTTGAGGAATGATACTAATACCACTAGTAGTCCTAATACCACTAGTGG 
TAACTGGATGGATAAAAGGGAAATGAAAAACTGCTCTTTCAATATCACCACAAGCATAAGAGATAAGCTG 
CAGAAAACATTTGCACTTTTTTATAAACTTGATATAGTACCAATAAATGAGGACJIAAAACAGTAGTAATA 
TTGATAATACCAGTTATAGGTTGATAAGTTGTAA'l'ACCTCAGTCATTACACAGGCCTGTCCAAAGGTATC 
CTTTGAGCCAATTCCCATACAT'l'ATTGTGCCCCGGCTGGTTTTGCGATTCTAAAATGTAAAGATGJl.GGAG 
TTCAATGGAACAGGACCATGTAAAAATG'l'CAGTACAG'l'ACAATATACACATGGAATTAGGCCAGTAGTAT 
CAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAACAAGGGGTAGTACTTAGATCTAAAAATATCTCAGA 
CAATACTAAAACCATAATAGTACAGCTAAAAGAAGCTGTAACAATTAAGTGTACAAGACCCMCAACAAT 
ACMGAAAAAGTATACATATAGGACCTGGGAGAGCATTTTATGCAACAGGAGACATAATAGGAGATATAA 
GACAAGCCCATTGTAACATCAG'l'GCAACAMG'rGGAATGACACGTTACGTCAGATAGTTGAAAAATTACA 
AGGATCATTTAAGAATAAAACAATAAGCTTCAAGCGATCCTCAGGAGGGGATCCAGAGATTGTAATGCAC 
AGTTTTAATTGTGGAGGGGAATTTTTCTATTGTAATTCAACAAAACTGTTTAATAGTACTTGGTATAGTA 
ATGGGACTAGTACTTTTGATAATACTACTGAACGAACAAATGACACTATCATACTCCCATGCAGAATAAA 
ACAAATTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCCCAGGACTAATTAAC 
TGTTCATCAAATATTACAGGACTGCTATTAATAAGAGATGGTGGTAATAACTATACTGACAATACTGAGA 
TCTTCAGACCTGGAGGAGGAGACATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAAA 
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AGTTGAACCA~TAGGTATAGC
ACCCACCAAGGCAAAGAGAAG

AGTGGTACAGAGAGAl\AAAl
l.GAGCAGTG 

GGAATAGGAGCGTTTTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-334c3;PRT/1;HIV-1> 

NAIEESWVT1rnYGVWWKEllNTTLFCASDAKAYOTEVHNVWATHACVP'l'NPN!'QEVDLGNV'l'ENFNAWKN 

DMVEQMHEDIISLWDQSLKl'CVKLTFLCVTLQCTDL'RNDTNTTSSPNTTSGJllWMDKll.EMKNCSFNI'I'TSI 

.!WKLQKTFALFYXLDIVl?INEDKNSSNrDNTSYRLISCNTSVITQACFKVSFEFIPnrYCAl'AGFArLKC 

KD:e:EFNG'l'GPCll'.NVSTVQYTHGIRI'VVSTQLLt.NGSJJAEQGVVLRS.KNISDN'l'KTIIVQLKEAVTIKCTR 

PNNNTRKSIHIGPGRAF'l.'ATGDIIGDIRQAHCNISATKWNDTLRQIVEKLQGSFKNKTISF.!CRSSGGDPE 

IVMHSFNCGGEFFYCNSTKLFNS'l'WYSNG'l'STli'DNTTERTNDTIILPCRIKQIINMWQEVGKAMYAFPIP 

GLUlCSSNITGLLLIIIDGGNNYTDNT.S:IFRPGGOOMrulNM!.SELYKYKVVXVJ!FLGIAPTl\'.AKRRWQRS 

<U-349c2;DNA;HIV-1> 

AGAAAGAGCAGAAGACAGTGGt:AATGAGAGTGAAGGAGATCAGGAAGAATTGTCAGCGCTTGTGGACATG 

GGGCACCATGCTCCTTGGGATGTTGATGATCTGTAGTACTGCAGAACAACTGTGGGTCACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGAAGCAAC'l'ACCACTTTATTTTGTGCATCAGATGCTAAAGCATATGACACAG 

AAGCACATAATGTTTGGGCCACACATGCCTGTGTACCCACGGACCCTAACCCACAAGAAGTAGTAATAAA 

TGTGACAGAAAATTT'l'AACATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGACATAATCAGTGTA. 

TGGGACCAGAGTCTAAAGCCATGTGTAAAATTMCCCCACTC'l'GTGTTACT'l'TAAAT'I'GCAC'I'MTTGGA 

ATGG'I'ACTAATACCAATAATGCT.AATACTACCAG'I'AGTCC'I'AATAT'l'ACCAG'I'ACTACTACTGCCJIATAT 

TTATGAGAMAGAATGGAAGAAGGAGAAA'I'ACAAAACTGCAC1'TTCAATGTCACCACAAGCATMGGGAT 

AAGGTAAAAGAAGAATATGCACTTT'I'TTATAGATCTGATGTAGGCCAAATAGGTAATAA'I'AGTAATAATA 

CATATACATTGATAAATTG'I'AATTCCTCAGTCATTACACAGGCTCGTCCJ\AAGATATCC'l'TTGAACCAAT 

TCCCATACATTATTGTACCCCGGCTGGTTTTGCGATTCTAAAATGCAATAATAAGACCTTCAATGGAACA 

GGACCATGTAACAATGTCAGCACAGTACAGTGTACACATGGTATTAGGCCAGTAGTATCAACTCAATTGT 

TGTTAAATGGCAGTCTAGCAGAAGATGAGATAATGAT'I'AGATCTGCAAATCTCTCGGACAATACT.l!AAAA 

CATAATAGTACAGCTGAATAAATCTGTAGAAATTAA'l'TGTACAAGACCCAACAATAATACAAGAMAAGT 

A'I'AAATA'l'AGGACCAGGGAGAGCA'l'TTTATGCM.CAGGAGATATAATAGGAAACATAAGACATGCA'l'ATT 

GTACCATTAA'l'GAAACAAAATGGAATGAAACTTTAAGACAGATAGCTACAAAA'l'TACACAAACAAT'l'TAA 

TAAAA.CAATMTCTTTGAGCAGTCCTCAGGAGGAGACCCAGAAAT'J.'ACAACGCACAGTTTTAATTGTGGA 

GGGGAATTTTTCTACTGTAATACAACACCGCTGTTTAATAGCACTTGGGTTAAGJICTCAGM.TGATACTA 

TAGGGTCTAAGACTCAGAATGCTACTACAGGGTTAAATGGCACTATCATACTCCCATGCAGAATMAACA 

AATCATAAACAGATGGCAGGAAGTAGGAAGAGCAATGTATGCCCCTCCCATCMAGGAATAATTAGATGT 

TCATCMATA'I'TACAGGGCTGATATTGACAAGAIJATGGTGGTGGTAATGAGAGCAGGGAAAATGAGACCT 

TCAGACCTGGAGGAGGAGATATGAGGGACAA.TTGGAGAAG'I'GAATTATATMATAT.l\AAGTAGTAAAMT 

TGAGCCAATAGGACTGGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAMAGAGCGGTAACG 

CTGGGAGCTATGTTCCCTGGGTTC'I'TGGGAGCAGCAGGAAGCACT 

<U-349c2;PltT/1;flIV-1> 
......... _,, 

STAEQLWVTVY!'GVPVWI'(EATTTI.FCASDAAAYDTEAHNVWATHACVPTDPNPQEVVDIVTENFNMWKND 

MV'.EQMHEDIISVWDQSL:KFCVXLTFLCVTLNCTNWNGTNl'NNAN'l"l'SSPNITSTTTAN.tYl'lI<RMEEGEIQ 

NCTFNVTTSIRDKVKEEYALFYRSDVGQIGNNSNNTYTLINCNSSVITQARPKISFEPIP:IHYCTFAGFA 

ILKCNNKTFl'IGTGPCNNVS
'fVQCTHGIRPVVSTQr..t.

LNGSLAEDEIMIRSllNLS~I
VQLNKSVEI 

NCTR.FNNNTRKSillIGPGRAn'ATGDIIGNIRHl\YCTINETKWNE'l'LRQIATn.HKQFNKTIIFEQSSGG 

DFEITTHSFNCGGEFFYCN
TTPLFNSTWVKTQNilTIG

SKTQNll.TTGLNGTIJ:L
PCRIKQI~WQEVGRA 

MYAPPil:tGIIRCSSNITGLILTRDGGGNESRENlllTFRPGGGDMllDNWRSELYIClKVVKIEFIGLAPTKAK 

:RRVVQREKR 

<U-350c1;DNA1HIV-1> 

AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAATTATCAGCACTTGTGGACATG 

GAGCllACATGCTCACGATGCTCCTTGGGATGTTAATGATCTGTAGTGCTGCAGATCAATTGTGGGTCACA 

GTCTATTATGGGGTACCTGTGTGGAAAGAAACAACCACCACTCTATT'l"l'GTGCATCAGATGCTAAAGCAT 

ATGAT.AAAGAGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACJ\GACCCCAACCCACAAGAAG'l' 

AATA'l"l'GGAMATGTQACAGAAAAT'l'TTAACGCGTGGMAAATGllCATGGTAGAACAGATGCATGAGGAT 

ATAAT'!'AGTTTATGGGATCAAAGCTTAAAGCCATG'I'GTAAAATTAACCCCACTCTG'rGTTACTTTAAl\.TT 

GCACTGATGCTAATA'I'TACTAATACCAATGATAATGAGCCCAATAGTAGTGTGGTGAAACTGAT.l).GAGAA 

AGGAGMATAAAAAACTGCTC'l'TTCAA'I'ATCACCACAAGCATAAGAGATAAGATGCAGAAAGCATATGCA 
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CTTTTTTATAAACTTGATGTAGAACCAATAGAGAATAATACTACTAGCTATAGGTTGATAAGTTGTAACA 

CCTCAGTCATTACACAAGCCTGTCCAAAGGTATCCTTTGAGCCAATTCCCATACATTTTTG'l'GCCCCGGC 

TGGTTTTGCGATTCTAAAGTGTAACAATAAGACATTCGAGGGAAAAGGACCATGTAAllAATATCAGCACA 

GTACAATGTACACATGGAATTAGGCCAGTAGTATCAACTCAATTGCTGTTAAATGGCAGTCTGGCAGAAG 

AAGAGATAGTGATTAGATCTGACAATTTTTCAAACAGTGCTAi.AACCATAATAGTACAGTTGAATGCATC 

TGTAGAAATTAATCGTACAAGACCCAACAACAATACGAGAAAAGGTATAGTTATAGGACCAGGGAGAAAA 

GTTATTGCAACAGAAAAMTAATAGGAGATGTAAGACAAGCACATTGTAACATTAGTATAACAAAATGGA 

ATAATACTTTAGGCCATATAGTTAATAAATT.!\AOAAAACAATTTGGGGAAAATAAAACAATAGTCTTTAA 

GCAACACTCAGGAGGGGATCCAGAAGTTATAATGCATAATTTTAATTGTGCAGGGGAATTTTTCTACTGT 

AATACAAcAGGACTGTTTAATAGCACTTGGCATTGGAATGGTACTTGGAGTGGTACTGAAAGGAGAAATA 

GcACTGAAGGAAATGACACACTTACACTCCCATGCAGAATAAAACAAATTATAAACATGTGGCAGGAAGT 

AGGAAAAGCAATGTATGCCCCTCCCGTTAACGGACAGATTAGATGTTTATCAAATATTACAGGACTGCTA 

TTAACAAGAGATGGTGGT.AATAACAATAACACAAACGACACCGAAACCTTCAGACCTGAAGGAGGAGATA 

TGAGGGACAA'l'TGGAGAAG'l'GAATTATATAAATATAAAGTAGTAAGAATTGAACCATTAGGAGTAGCACC 

CACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCACTGGGAGTAGGAGCAGCTTTGTTCCTT 

GGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-350c1;FRT/11HIV-l> 
SAADQLWVTVYYGVPVWKETTTTLFCASDAKAYDKEVHWVWATHACVl'TDPNPQEVILENVTENFNAWKN 

DMVEQM!!EDIISLWDQSLICPCVXLTFLCVTUK:TDA
NI~PNSSVVKLIEKGEIKNCSFNITTSI 

RDKMQKAYALFYKLDVEFIENNT'l'SYRLISCNTSVITQACFKITSFEPIPIHFCAFAGFAILKCNNKTFEG 

KGFCKNISTVQCTHGIRFVVSTQLLLJ.\IGSLAEEEIVIRSDNl'SNS
AKTIIVQLNASVEINRTRF~ 

GIVIGPGRKl/'lATEKIIGDVRQAHCNISIT.KWNN'l'LGHIV\llXLRKQFGENK'l'IVFKQHSGGDPEVIMlll\IF 

NCAGEFFYCN'l'TGLFNSTWaWNGTWSGTERrolTSTEGNDTLTLFCRIKQIINMWQEVGKAMYAFl?VNGQIR 

CLSNITGLLL'l'RDGGNNNN'l'TFRFEGGDMRDNWRSELYKtKVVRIEFLGVAl'TKAKRRWQREKR 

<U-386_2c1;DNA;HlV-1> 
AGAAAGAGCAGAAGACAGTGGAATGAGAGTGA.AGGGGATCAGGAAGAATTATCAGCACTTG'l'GGATATGG 

GGCATCTTGC'rCCCTGGGATGTTGATGATCTGTAGTGCTGCAGACAAGTTGTGGGTCACAGTCTATTATG 

GGGTACCTGTGTGGAAAGAA.GCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATAGTGCAGA 

GGTACATAATGTCTGGGCCACACATGCCTGTGTACCCACAGACCCCGACCCACAGGAJ!.ATAGTATTGGAA 

AATGTAACAGAAAATTTTAACA'l'GTGGAAAAATAACATGGTAGAACAGATGCAGGAGGATATAATCAGTT 

TATGGGATCAAAGCCTAAAGCCATGTGTAAAATT.AACCCCTCTCTGTGTCACTTTAAACCGCACTGATGA 

ATTGCGGACTAC'l'AA~ACTAC'l'AATMGACCAATG
ATACAGAGACGAATACTACTAATACCACCAGC 

TGGGAAAAAGGGGMATGAAAAACTGCTCTTTTGATGTCACCACAAACA'l'AAGAGATAAGTGGCAGAG.AG 

AATATGCACTTTTTTATAAGCTTGATG'l'AGTACCAATAGATAATGATGGTAATGGTAATAGTAGTAATAA 

TGCCACTGATAATAATAATACTACCMATATACCAACTATAGGTTGATAAGTTGTAACACCTCAGTTATT 

ACACAGGCCTGTCCAAAGGTATCCTTTGAGCCAATTCCCATACATTATTG'J:GCCCCAGCTGGTTTTGCGA 

TTCTMAGTGTAAAGATGAGAAGTTCAGTGGAACAGGACCATGTAAMATGTCAGCAGAGTACAATGCAC 

ACATGGAATTAGGCCAGTAGTATCAACTCAACTGCTGTTGAATGGCAGTCTAGC¥MGMGJ'l.GATAATA 

ATTAGATCTGAAAATC'l'CACGAACAATGCTAAAACCATAATAGTACAGCTGAATGAATCTGTATCAATTA 

ATTGTATAAGACCCAACAATAATACAAGAAGAGGTATACCTATAGGACCAGGGCAAGCM'TTTATGCAAC 

AGGGGATATAATAGGGGATATAAGAllAAGCACATTGTATAGTTAACAGTACACAA'l'GGAATAACACTTTA 

. GCACAGGTAGCCATAAMTTAAATGAACACTTTCCMATAAMCAATAGTCTTTAAGCAGTCCTCAGGAG 

GGGACCCAGAAi!.TTGTAA'l'GCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTGATTCAACACCACT 

G'l'TTAACAATAC'l'TGGAATGMACACATTTTAATAATACTTGGGATAGTA'J.'TGllAAAGGGAAAAATCATA 

CTCCAATGCAGAATAAAACAAATTATAAATATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCC'l'CCCA 

TCAGAGGGCTGATTAACTGTACATCAAACATTACAGGGCTACTATTAACAAGAGATGG'l'GGCAAGAAAGA 

GAATGAGAGTGATACTATCGAGATCTTCAGACCTGGAGGAGGAGACATGAGGAACAATTGGAGAAGTGAA 

TTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAAAGAAGAGTGG 

TGCAGAGAGAl!AAAA.GAGCAGCGCTAGGAGCTTTGTTCCTTGGGTTC'l'TGGGAGCAGCAGGAAGCACT 

<U-386_2cl;PRT/1;RIV-1> 
S111\DKLWVTVYY:GVFVWKEA'l'TTLFCASDAKAYSAEVHNVWATHACVFTDFDFQEIVLENVTENFNMWXN' 

NMVEQMQEDIISLWDQSLKFCVKLTFLCVTLNRTDEt.RTTNKT'l'blKTNDTETNTTNTTSWEKGEMKNCSF 

DVTTNIRDKWQREYALFYKLDVVI'IDNDGNGNSSNNATDNNNTTKYTNYRLISCNTSVITQACFKITSFEF 

IFI!il'CAPAGFAILKCKDEKFSGTGFCI<lllVSTVQCTHGIRPVVSTQLLLNGSLAKEEIIIRSENLTNNAK 
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TIIVQLNESVSINCIRPNNNTRRGIPIGPGQAFYATGDIIGDIR!GIHC!VNSTQWNNTLAQVAIELNEHF 

PNKTIVFKQSSGGDPE!VMRSFNCGGEFFYCDSTPLF
~SIEKGKIILQCRIKQIINM -

WQEVGK/\MYAPPIRGLINCTSNITGLLLTRDG
GKKENESDTIEIFRPGGGDMRNNWRSEI.Y~EP

 

LGVAPTKAKRRWQREKR 

<U-031_2c101DNA;HIV-1> 
AGAAAGAGCAGAA.GACAGT~TGAGAGTGJ!AG

GAGATCATGAAGAACTATCAGAACTTATGGAGA
GG 

GGGCATGATGCTCCTTGGGATATTCATGATCTGTAGTGCTACAGAACAATTGTGGGTCACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGAAGCAAATACCACTCTATTTTGTGCATCAGATGCTA.AAGCATATAAGACAG 

AGGTACATAATGTTTGGGCCACACATGCC'l'GTGTACCCACAGACCCCMCCCACAAGAAGTATTATTGCC 

AAATATGACAG..~-~GATTTTAACATGTGGAAAAA-
TAACATGGTAGAACAGATGCATGAGGATATAATCAGT

 

TTG'I'GGGATCAAAGCCTAAAGCCATGTGTAAAATTAACGCCACTCTGTGTTACTTTAAAATGCACTGACT 

TGAATACTACTAATACTATCAATAGTAGTGACTTGATGGAGAAGGGAGAAATAAAGAACTGCTCTTTCJl.A 

TATCACCACAAACATAAGAGATAAGATGCAGAAAGACTATGCGCTTTTTTATAGACTTGATGTAGTACCA 

ATAGATAATGATAATACTAGCTATAGGTTGATAAGTTGTAACACCTCAGTCATTACACAGGCCTGCCCAA 

AGGTATCTTTTGAGCCAATTCCCATACATTGTTGTGCCCCGGCTGGTTT'I'GCGATTCTAAAGTGTAAAGA 

TAAGAATTTCAATGGAACAGGAACATGTAAAAATGTCAGCACAGTACAGTGTACACATGGAATTAGACCA 

GTAGTATCAA.CTCAACTGTTGTTAAAT~AGT
CTGGCJIGAAGAAGAGGTAGTAATTAGATCTG

CCAATT 

TCAGTGACAATGCTMAAACJl.TAATAG'J;'ACAGC'I'GAACGAAACTGTAGAAATTAATTGTACAAGACCCAA 

CAACAATACAATGAMAOCATACATATAGGACTAGGGAGAGCATTTTATACAA.CAGGACAAATAATAGGA . 

GATATAAGAAAAGCACATTGTAGCATTAATATGACilAAATGGA,ATAACACCTTAATACAGGTAGCTAAAA 

AGTTAGGAGAACAATTTAAGAATAAAACAA'l'AGTCTTTAACCll,ATCCTCAGGAGGGGACACAGAAATTGT 

AATGCACAGCTTTAATTGTGGAGGGGAAT'WTTCTAcTGCAATACAACACAACTG'l'TTAATGGTAGTTGG 

AATCCAAATGGTACTTGGAATTATGCTGGGGGGTCAAACGACACTATCACACTCCCATGCAGAATAAAAC 

AAATTATAAATATGTGGCAGGAAGTAGG~GC
AATGTATGCCCCTCCCGTCAl\AGGACAAAT

CAGATG 

TGTATCAAACATTACAGGGTTGATATTAACAAGAGATGGTGGTAATGGTGGTAATGGCACAGACAACACC 

ACCGAGATCTTTAGGCCTGCAGGAGGAM-TATGAAGGACAATTGGAGAAGTGAATTATATAAATATAAAG 

TAGTAAGAATTGAACCATTAGGAGTAGCACCCACTAAGGCAMGAGAAGAGTGGTACAAAGAGAAAAAAG 

AGCAG'l'GGGAATGGGAGCTCTGTTCCT'I'GGGTTCTTGGGAGCAGCAGGAAGCAC'I' 

<U-031...:2cl0;PRT/l;HIV-1> 
SA'I'EQLWVTVYYGVPVWKEAm'I'LFCASDAt<AYKTEVHNVWATl!ACVPTDPNPQEVIJ..li'NMTEDFNMWKN 

NMVEQMHEDIISLWDQSLKPCVKLTPLCVTLKCTDLNT'l'NTINSSDLmi:KGEIKNCSFN!TTNIRDKNQK 

DYALFYRLDWPIDNONTSYRLISCN'!'SVITQACPKVSFEPIPIHCCAPAGFAILKCKDK!lFNGTGTCKN 

VS'l'VQCTHGIRPVVSTQLLLNGSLAEEEVVrRSANFSDNAl'JilIIVQLNETVEINCTRPNNl!TMKSIHIGL 

GRAFYTTGQIIGD!RKAHCSINMTI<WNNTLIQVA.l<KLGEQFIQlKTIVFmQSSGGDTEIVMHS:G'NCGGEFF 

YCNTTQLFNGSWNl?NGTWN'lAGGSNDTITLPCRIKQIINMWQEVGKllMTAPPVKGQIRCVSNITGLILTR 

DGGNGGNGT!®TTEIFRPAGGNMKDNWRSELYK'(.KVVRIEPLGVAPTKAKRRVVQREKR 

<U-064cl;DNA;HXV-1~ 

AGAAAGAGCAGAAGACAGTGGCAATGAGAG'I'GMGGGGATCAGGAGGAATTGTCAGCACTTATGGAGATG 

GGGCACCATGCTCCTTGGGATGTTAATGATCTGTAGTGCTACAGAACAATTG'I'GGGTCACAGTC'I'ATTAT 

GGGGTACCTGTGTGGAAAGAAGCAACTACCACCCTA'l''I'TTGTGCATCAGA'l'GCTAAAGCATATGATACAG 

AGAGACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCTGCCCACAAGAJ!.GTAGGAT'l'GGG 

.AAATGTGACAGAGTAT'l'TTAACA'l'G'!'GGAAAAATAACATGGTAGAACAGATGCATGAGGATATAATCAGT 

TTATGGGATCAAAGCCTAAAGCCATGTGTAA21ATTAACACCACTCTGTGTTACTTTAAATTGTAATGCGG 

GAAAGTXTAATTA'I'ACGAATAATACTGA'I'ACACTGAAAGAAGAAGTAGGAGAAATAAAAAACTGCTCTTT 

CAATATCACCACAAGCATAAGAGATAAGGTAAAGAAAGAATATGCA'r'r'!TTTAATAAACTTGATGTAGTA 

CCAATAGA'I'AA'l'GAGAATGATAGCTATAGGTTGATAAGTTGTAACACCTCAGTCATTACTCAGGCCTGTC 

CAAAGGTATCA'l'I'TGAGCCAAT'!'CCTATACA'I'TATTGTGCCCCAGC'I'GGTTTTGCGATTCTAAGGTG'I'AA 

'I'AATAAGACATTCAATGGGACAGGACCATGTACAAATGTCAGTACAGTACAATGTACACATGGAATTAGG 

CCAGTAGTGTCAACCCAACTGCTG'I'TAAATGGCJl.GTC'I'AGCAGAAGAGGAGGTAATGATTAGGTC'I'GAGA 

ACTTCACGAACMTGC'I'AAAACCATAATAGTACAGCTGAATGMTCTGTAGTAATTAATTGTACAAGACC 

CAACAACAA'I'ACAAGAAAAAGTATACACATAGGACCAGGGAGAGCA'l'TTTA'I'ACAACAGGAGAGATAA'l'A 

GGAGATATAAGAAMGCACATTGTAACA'l''I'AGTAAAGCAAAA.TGGGATAGCACTTTAAAACAAGTAGT'I'A 

CAAAATTAAGAGAACAA'I'A'!'GGAAATAAAACMTAGCCTTTAAGAACTCCTCAGGAGGGGACCCAGAAAT 

TG'I'AATGCACAGTTTTAATTG'l'GGAGGGGAATTTTTC'l'ACTGTAATACAACAAAGC'I'ATTTAATAGTACT 
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TGGAATAGGACAGAGGTAGATACTATTGAAGGAAATACCACTATAAATATCACACTCCCATGTAGAATAA 

AA.CAAATTATAAA'CATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCAGAGGACCAATTAG 

CTGCACATCAAATATTACAGGGCTGCTGTTAATAAGAGATGGTGGTACAGACAATAGCACGAACGACACC 

GAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATACAAATATAAAG'l'AG 

TAAAAATTGAACCATTAGGAATAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGC 

AATAGGAATAGGAGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-064c1;PRT/1;HJ.V-1> 
SATEQLWV'l'VYYGVI'VWREATTTLFCASDAKAYDTERHNVWATHACVl'TDPCP.QEVGLGNVTEYFNMWKN 

NMITEQMHEilIISLWDQSLKPCVKLTPLCVTLNCNAGKFNYTNm'DTLKEEVGEIKNCSFNITTSIRDKVK 

KEYAFE'Nl<LDVVPIDNEND~ISCNTSVITQACPKVSFEPIPIHYCAPAGFAILRCNN
KTFNGTGPCT 

NVSTVQC'l'HGIRFVVSTQLLLNGSLAEEEVMIRSENFTN.NAKTIIVQLNESVVINCTRPNNNTRKSIHIG 

PGRAFYTTGEIIGD!RKAHCNISKAI<WDSTLKQVVTKLREQYGNKTIAFKNSSGGDPEIV}!HSFNCGGEF 

FYCNTTKLFNSTWN.aTEVDTIEGN'l'TINITLPCRIKQ!INMWQEVGKAMYAPPIRGP!SCTSN!TGLLLI 

RDGGTDNSTNDTEIFRPGGGDMRDNWRSEL"iKYKVl/KIEPLGIAPTKAKRRVVQREKR 

<U-099c6;DNA1H'.i:V-l> -
AGAAAGAGCAGAAGACAGTGGCAA'l'GAAAGTGACGGGGATCATGAAGAATTATCAGCACTTATGGAGATG 

GGGCATCATGCTCCTTGGGATGTTGATGATCTATAGTACTGCAGAACJ.ACAATTGTGGGTCACAGTCTAT 

TATGGGGTACCTGTGTGGAAAGAAGCAACTACTACTCTATTCTGTGCATCAGATGCTAAAGCATATGATA 

CAGAGGTACATAATGTTTGGGCCAcAcATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATT 

GGGGAATGTGACAGAAAATTTTAACA'l'GTGGAAAAATAACATGGTAGAACAGATGCATGAGGA'l'ATAATC 

AGTTTATGGGATCAAAGCCTMAACCATGTGTAAAACTAACCCCACTCTGTGTTACTTTAAATTGCACTG 

ACTGGGATAAAACGAATTGCACTAATGGGGGAGATATTACTGCTAATGAGGAAAAAGGAGAACTAAAAAA 

TTGCTCTTTCAATATCACCACAAACA'I;AAGAGATAAGATACGGAAAGAATATGCACT'l'TTTTATAAATTG 

GATGTAGTACCAATAGATAATGATAATACTAGTTATAGGTTGATAAATTGTAACACCTCAGTCATTACAC 

·AAGCCTGTCCAAAGGTATCCTTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCT 

AAl\.GTGTAACAATMGACGTTCAA'l'GGAAAAGGACCATGT.AAAAATGTCAGCACAG't'ACAATGCACACAT 

GGAATTAGGCCAGTAGTGTCAACTCAACTGCTGTTAAATGGCAGTTTAGCAGAAGAAGAGGTAGTAGTTA 

GATCTGCCAATTTC'l'CGGACAGTGCCMAACCATCATAGTACAACTAAATGAATCTGTAGTAATTAATTG 

TACAAGACCCAACAACAATACAAGAAAAAGCATACATATAGGACCAGGGAGAGCATTTTATGCAACAGGA 

GAAATAATAGGAGATATAAGACAAGCACATTG'l'AATCTTAGTCTAACAAAATGGAATCAAACTTTA'l'ATC 

AGGTAGTTAGAAAATTAAAAGAACAATTTAAGAAll'AAAACAATAGCCTTTAA'l'CACTCC'l'CAGGAGGGGA 

CCCAGAAATTGTAATGCACAGTTTTAATTGTGGAGGAGAAT'l"I'TTCTAC'l'GTAATACAACACAATTATTT 

AA'I'AGTACTTGG'l'ATACTAATGG'l'ACTTGGAGTGATAC'l'GGAAG'I'AATGACACAGTCACACTCCCATGCA 

GAATAAAACAAATTATAAACAGGTGGCAAGAAGTAGGAAAAGCA<\'l'GTATGCCCCTCCCA'I'CAAAGGACA 

AATTAGATGCTCATCAAATATTACAGGGC'l'GTTAT'l'AACMGAGATGGTGGTAGTAGCAAAAACGAGACC 

GAGGTCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAAT'I'ATATAAA'l'ATAAAGTAG 

TAAAAATTGAACCATTAGGAGTAGCACCCACCAGGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAA.GAGG 

AATAGGAGCTGTGTTCC'l'TGGGTTCTTGGGAGCAGCAGGAAGCACT . 

<u-099c6;PR'l'/1;H:CV-1> 
STAEQQLWVT'J'YYGV!'VWKEATTTLFCASDAKAYDTEVHNVWA'l'HACVPTDPNPQEVVLGNVTENFNMWK 

NblMVEQMHEDIISLWDQSLKPCVKLTPLCVTLNCTDWDKTNCTNGGDITANEEKGELKNCSl1NJ'.TTNIRD 

KIRKEYALFYKLDVVPIDNDNTSYRLINCNTSVITQACl?KVSFEl?IPIHYCAPAGFAILKCNNKTFNGKG 

PC:KNVSTVQCTHGIRPVVS'I'QLLLNGSLAEEE\7VVRSAN1'SDSAX'l'IJ.VQLNESVVINCTRP.NNNTRKS! 

HIGPGRAFYATGEIIGDIRQAHCNLSLTKWNQTLYQVVRKLKEQFKNKTIAFNHSSGGDPEIVMHSFNCG 

GEFFYCNTTQLFNSTWYTN'GTWSD'l'GSNDTVTLPClUKQIINRWQEVGKAMYAPPIKGQIRCSSNITGLL 

LTRDGGSSKNETEVFRl'GGGDMllDNWRSELYicrKll'VKJ:EPLGVAl'TRAKRRVVQREKR 

<U-14B_2c1;DNA;HJ.V-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGCGAAGGGGACCAAGAAGAATTGGCAGCAGCACTTATGGAA 

ATGGGGCACGATGCTCCTTGGGATGTTAA'I'GATCTGTAGTGCTGCGGAACAATGGTGGGTCACAGTCTAT 

TATGGAGTACCTGTGTGGAAGGACGCAAATACCACTC'l'ATTTTG'I'GCATCAGATGCTAAAGCATATGA'l'A 

CAGAGGCACATAA'l'GTCTGGGCCACAcATGCCTGTGTACCCACAGATCCCAACCCACAAGAAATAG'l'ATT 

GGAAAATGTGACAGAAGATTTTAACATGTGGAAAAATAACATGGCAGACCAGATGCATGAGGATATAATC 

AGTTTATGGGATCAAAGCC'l'AAAGCCATGTGTAAAATTAACTCCGCTCTGTGTTACTTTAAATTGTACTG 
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ATTGGAATGGTAA,TACTACTAGCAATAGTACTATAA.ACAACAATACTAGTACTAAGGCAGAAATGAAAAA . 

ATGCTCTTTTAATATCACCACAAGCATAAGAGATAAAGTGACAAAGGAATATGCACTGTTTTATAGAGTT 

GATGTAGTACCAATAGATAAAGMAATAATAATACCAATTATACCAATTATAGATTAATAAATTGTAACA 

CCTCAGTCATTACACAAGCCTGTCCAAA.GACATCCTTTGAGCCAATTCCTAT.!\CATTATTGTGCCCCAGC 

TGGTTTTGCAATTCTAAAGTGTAACAATAAGACATTCACAGGAAAAGGACTCTGTACAAGGGTTAGCACA 

TTACAATGTACACATGGAATTAGACCAGTAGTGTCAACTCAACTGCTGTTAAll.TGGCAGTCTAGCAGAAG 

AGGAGGTAGTAATTAGATGTGAAAATATCACAGACAATGCTAAAACCATAATAGTACAGCTGAATGAATC 

TGTAGCAATTAATTGTACAAGACCTAATAACAATACAAGAAAAAGTATACCTATAGGACCAGGGAGAGCA 

'l'T'l'TATGCAACAGGAGATATAGTAGGAAATATAAGAcAAGCACATTGTAACCTTAGTGGAACAGAGTGGG 

AAAAAACTTTAGGGAAAATAGTTGGGGAATTAAGAAAAAATTTTGAGAATAAGACAATAATTTTTAATCA 

"ATCCTCAGGAGGGGACCCAGAAATTGTATCGCACCTTTTTAATTGTGGAGGAGAATTTTTCTATTGTAAC 

TCAACACAACTGTTTAATAGTACTTGGAATACTACTGCAAAAATTGA'I'GGTTCTGGGAATGTTACTGGAA 

AGGTAAATAGCACTATCACACTCCAATGTAAAATAAGACAAATTGTAAA"CCTGTGGCAGGAAGTAGGAAA 

AGCAATGTATGCCCCTCCCATCAGTGGAATAATTTACTGTTCATCAAATATTACAGGGCTGATAC'l'GATG 

AGAGATGGTGGTAATGATAGTAGCACGAATGGAAACGAGACCTTCAGACCTGGAGGGGGAAATATGAAAG 

ATAATTGGAGAAGTGAATTATATAM.TATAAAGTAGTAMAATTGAACCATTAGGACTAGCACCCACCAA 

GGCAAAGAGGAGAGTGGTGCAAAGAGAAAAAAGAGCAGTAGGAATAGGAGCTATGTTCCTTGGGTTCTTG 

GGAGCAGCAGQAAGCACT 

<U-148_2c1;PRT(l;HIV-1> 
SAAEQWWVTVYYGVPVWICDANTTLFCASllAXAYDTEAl!NVWATHACVP'l'DPNPQEIVLENVTEllFNM\llm 

NMAJJQMHEDIISLWllQSLKl?CVKL'l'PLCV'l'LWCTDWlQGNTTSNST!NNNTSTKAEMKKCSFNITTSIRllK 

VTKEYALFYRVDVVPill~INCN'I'SV'IT
QACPKTSFEPIPIHYCAPAGFA!LKCNNKTF

 

TGKGLCTRVSTLQCTHGIRPVVSTQLLLNGSLAEEEVVIRCENITDNAKTIIVQLNl'!SVAINCTRPNNNT 

Rl<SIPIGPGRAFYATGllIVGNIRQAHCNLSGTEWEKTLGR!VGELRKNFENKTIIFNQSSGGllPEIVSHL 

FNCGGEFFYCNSTQLFNS~AKillGSGNVTGKVNS
TITLQClO:RQ!V1'JLWQEVGKAM'IAPPISGII

Y 

CSSNITGL!LMRDGGNDSSTNGNETFRl'GGGNMKDNWRSELYKYKVVKIEPLGLAPTKAXRRWQREKR 

<U-183_2c1;DNA;HIV-1>_ 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAATTGGCGGCGCTGGTGGAGATG 

GGGCACCATGCTCCTTGGGATGTTAATGATCTGTAGTGCTACAGAACAAT'l'GTGGGTTACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATAATACAG 

AGGTACGTAATGTATGGGCCACACATGCC'l'GTGTGCCCACAGGCCCCAACCCACAAGAAATAGTATTGGT 

AAATG'l'GACAGAAGATTTTAACATGTGGAAAAATAGCATGGTAGAACAGATGCATGAGGATATAATCAGT 

TTATGGGATCAAAGCC'l'AAAACCTTGTGTAAAATTAACCCCACTCTG'l'GTTACTT'l'AAACTGCACTGATT 

TGAGGAATACTACTAATAGCACTAATAG'l'GACG
GGGAAAAGATGGAGAGAGGAG~TAAAAAACTGCTC

 

TTTCAA'l'GTTACCACAGGCATAAGAGATAAGGTTCAGAGAGAATATGCACTCTTTTATAAACTTGATATA 

GTACCAATAGAGGAAGGTGGGGATAATACCAGCTGTAGGGATAATACCAGCTATAGGTTGATAAGTTGTA 

ATACCTCAGTCATTACACAAGCCTGTCCAAAGGTATCCTTTGAGCCAA'l'TCCeATACATTATTGTGCCCC 

AGCTGGTTTTGCGATTCTJIAAGTGTAATAATAAGACGTTCAATGGAAAAGGACCATGT'l'CAAATGTCAGC . 

ACAGT.ACAATGTACACATGGAATTAGGCCAGTAGTGTCAACTCAACTGCTG'l"J.'AAAfXIDCAGTCTAGCAG 

AAAAAGAGG'l.'AGTAAT'l'AGATCTGAAAATATCACGGACAATACTAAAAACATAATAGTACAGTTAAATGA 

AACTGTAGAAAT'l'AAT'l'GTACAAGACC~CAACAATA
CAA.GAAAAAGTATACATATAGGACCGGGGAGA 

GCATTTCA'l'GCAACAGGAGAAATAATAGGAAATATAAGACAGGCATATTGTAACATTAGTGGAGCAAAAT 

GGAATAACACTTTA.AAACAGATAGTAAAAAGATTMAAGAAAAATTTCCGAATAAGA'l'AATAGTCTTTAA 

TCACTCCTCAGGAGGGGACCCAGAAATTGTAACACACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGT 

AATTCAACAAACCTGTTTAATAGTAATTCAACACMCTGGATAATTGGACTTATAC'l'GAAGGGTCAAATG 

ACACTGTTATCACGCTCCCATGCAGAATAAAACAMTTGTAAATATGTGGCAGGAAGTAGGAAAAGCAAT 

GTATGCTCCTCCCATCAGAGGACAAATTAGATGTTCTTCAAATA'l'TACAGGGCTGATATTAACAAGAGAT 

GGTGGTAATAAGACTGACMTGACACCACCGAGACCTTCAGACC'l'GGAGGAGGAAGCATGAGGGACAATT 

GGAGAAGTGAATTATATAAATATAAAATAGTAAAGGTTGAACCACTAGGll.GTAGCACCCACCAAGGCAAA 

GAGGAGAGTGGTGCAGAGAGAAAAAAGAACAGTGGGACTGGGAGCCTTGTTTC'rTGGGTTCTTGGGAGCA 

GCAGGAAGCACT 

<U-183_2cl;PRT/l;HIV-1> 
ID\.TEQLWllTVYYGVPVWKEATTTLFCASPAXAYNTJWRNVWATl!ACVPTGPNPQEIVLVNVTEPF'NMWKN 

SMVEQMHEDIISLWDQSLKl'CVKLTPLCVTLNCTDLRNT'l'NSTNSDGEKl!!ERGEIKNCSFNVTTGIRPKV 
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QREYALFYKLDI1/1'IEEGGONTSCRDNTSYRLISCN'l'SVITQACPKVSFEPIPIHYCAPAGFAILKC.NNK 
TFNGKGPCSNVSTVQCTHGIRPVVSTQLLLNGSLAEKEVVIRSENITDNTKNIIVQLNETVEINCTRPJ.llN 
NTRKSIHIGPGRAFHATGEIIGNIRQAYCNISGAKWNNTLKQIVIUILKEKFPNKIIVF1'HSSGGDPErvT 
HSFNCGGEFFYCNSTNLFNSNSTQLDNWTYTEGSNDTVI'l'LPCRIKQ~QEVGKllMYAPPIRGQIRC 

SSNJ:TGLILTRDGGNKTDNDTTETFRl?GGGSMRDNWRSELYKYXIVKVEPLGVAPTKAKRRVVQREKR 

<U-209c3;DNAiHIV-l> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAATTATCAGCACTTGTGGAGAGG 
GGACAACTTGTGGAGAGGGGGCATCATGCTCCTTGGGATATTGATGATCTGTAGTGCTACAGAAAAATTG 
TGGGTCACAGTCTATTATGGGGTACCTGTGTGGAAAA!lTGCAAACACCACTCTATTTTGTGCATCAGATG 
CTAAAGCATATGATACAGAGGTACATAATGTTTGGGCCACACACGCCTGTGTACCCACAGACCCCAGCCC 
ACGAGAATTAATATTGGAAAATGTGACAGAAGACTTTGACATATGGAA},!\ATAACATGGTAGAACAGATG 
CAAGAGGATATAATCAGTTTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCTCTCTGTGTTA 
CTTTAGAATGCAAGAATGCCACTAAAATTAGTAATAGCAGTGAAATTGGAGAAATGAAAAACTGCTCTTT 
TAATGTTACCACAGACAGGAGAGATAAGGTGAAAACll.GAATATGCACTTTTTTATAACCTTGATATAATA 
CAAATAGAGGAGGAGAAT.ACCAGCAGCTGCAGTAATACCAGCAGCTACAGGTTGATAAGTTGTAACACCT 
CAACCCTTACACAGGCCTGTCCAAAGATATCCTTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGG 
TTTTGCAATTCTAAAGTGTAATAATAAAACATTCGATGGAAAAGGATCATGTAAAAATGTCAGCACAGTA 
CAATGTACACATGGAATTAAGCCAGTAGTATCAACTCAACTGCTGCTAAACGGCAGTCTAGCAGAAGAAG 
AGGTAGTAA'r'rAGATCTGCTAATCTCTC1'GACAATGCTAAAACCATAATAGTACAGCTGAACATGTCTGT 
ACAAATTAATTGTACAAGACCCAACAACAATACAAGAAGAGGTATACATTTAGGACCAGGGAGAGCCTTT 
TATGGAACAGACATAATAGGAGATATAAGACAAGCACATTGTAACATTAGTGGAAAACAATGGAATTACA 
CTTTACAACAGATAGTTAAAAAATTCAGAAAACAATTTGAGAATAGCACAGTGATCTTT.AACAGA'l'CCTC 
AGGAGGGGACCCAGAAATTGTAATGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATACAACA 
GAACTGTTTAATAGTACTTGGAACAGTAGTCATCCTTTGGATGATACTTGGCCTCCTTTGGATAATACAA 
GTGACACTACTATCACACTCCCATGCAGAATAAAACAAATTATAAACATGTGGCAGGAAGTAGGAAAAGC 
AATGTATGCCCC'l'CCCATCAAAGGACCAATTAGATGTGAATCAAATATTACAGGGCTGCTATTAACAAGA 
GATGGTGGCGATACCAATACcACTAACGGGACTGAGACCTTCAGACCTGGAGGAGGAGATATGAGGGACA 
ATTGGAGAAGTGAATTATATAAATATAAAGTAGTAAGAATTAAACCATTAGGAATAGCACCCACCAAGGC 
ACAGAGAAGAGTGGTGCAAAGAGAAAAAAGAGCAGCACTAGGAGCTATGTTCCTTGGGTTCTTGGGAGCA 
GCAGGAAGCACT 

<U-209c31PRT/l;HIV-l>. 
SATBKLWVTVYYGVPVWKNANTTLFCASD<U<AYDTEVHNVWATHACVPTDPSPRELILENV'l'EDFOIWKN 
NMVEQMQEDIISLWDQSLKPCVKLTPLCVTLECI<?i11.TKISNSSEIGEMKNCSFNVTTDRRDKVKTEYALF 
'lrnLDIIQIEEENTSSCSNTSSYRLISCNTSTLTQACPKISFEPIPIHYCAPAGFAILKCN?>lKTFDGKGSC 
KNVSTVQCTHGilC!'VVSTQLLLNGSLAEEEV,VIRSANLSDW\KTl:IVQL'NMSVQINCTRl?NNNTRRGIHL 
GPGRAFYGTDIIGDIRQAHCNISGKQWNYTLQQIVK!<FRKQFENSTVIFNRSSGGPPEIVMRSFNCGGEF 
FYCNT'l'ELFNSTWNSSiiPLDDTWPPLDNTSDTTITLPC!UKQIINMWQEVGl\'.AM2'APPIKGPIRCESNIT. 
GLLLTRDGGDTNl'TNGTETFRPGGGDMRDNWRSEL'!K'tKllVRIKPLGIAPTKAQ~REKR 

<U-212cll;DNA;HIV-l> 
AGAAAGAGCAGAAGACAGTGGCAATGACAGTGATGGGGATCAGGAGGAATTATCAATGCTTGTGGAAATG 
GGGCATGACGCTCCTTGGGATGTTGATGATCTGTAGTGCTGCACAATTGTGGGTCACAGTCTGTTATGGG 
GTACCGGTGTGGAAAGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGACACAGAGG 
TACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAATCCACTAGAATTAAAATTGGATAA 
TGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAAATGCATGAGGATATAATCAGTTT.A 
TGGGATCAAAGCCTAAAGCCATGTGT.AAAATTAACCCCACTCTGTGTTACTTTAAATTGCACTGACTACT 
CGAAGAATGGTACTAATAACACTGCTAATAATGAAGGAGAAATGAAAAACTGCTCTTTTAATATCACCAC 
AAACATAAGAGATAAGATGCAGAATGAATACGCACTTTTTTATAAACATGATATGGTATCAATAGATAAT 
AGTAGTACTAGCTATAGGTTGACAAGTTGTAACACCTCAGTCATTACACAGGCCTGTCCAAAGATAACCT. 
TTGAACCAATTCCTATACATTATTGTACCCCGGCTGGTTTTGCGCTTTTAAAGTGTAATAATAAAACGTT 
CAATGGAACAGGACCATGTAAAAATGTCAGCACA.GT.ACAATGTACACATGGAATTAGGCCAGTAGTTTCA 
ACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGAAAA.TTTCACGAACA 
A'l'GCAAAAATCATAATAGTACAGCTAAATGAAACTATACAAATTAATTGTACAAGACCCAACAACAATAC 
AAGAAAAAGTATACATATAGCACCAGGGAGAGCATTTTATGCAACAGGAGAAATAATAGGAGATATAAGA 
CAAGCACATTGTAACATTAGCAGAGcMAATGGAACAACGCTTTAAAACAGATAGTTGAAAAATTAAGAG 
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AACAATTTAAGAArAAAA.CAATAGAATTTAAG'.!'CATCCTCAGGAGGGGACCCAGAAATTGTAATGCACAG 

TTTCAATTGTGGAGGGGAATTTTTCTACTGTAATTCAAC.AAAACTGTTTAATAGTATTTGGTATCCGAAT 

GGTACTGAAGGGTCAAATAACACTGAAGGAAATGACCCAATCACACTCCCATGCAGAATAAGACAAATTG 

TAAACAGATGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCAGGGGACCAATTAGATGTTCATC 

AAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTGCTAATAATACTGATAATGAGACCTTCAGAcCT 

GGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAA'l''l'ATATAAATATAAAGTAGTAAGAATTGAACCAT 

TAGGAATAGCGCCCACTACGGCAAGGAGAAGAGTGGTGCAAAGAGAAAAAAGGGCAGCCATAGGAGCTAT 

· GA'l'CCT'l'GGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-212cll;PRT/l;HIV-1> 
SAAQLWVTVCYGVPVWKEAT'l'TLFCASDAKAYDTEVHNVWATHACV!'TDPNPLE.UCLD!NTENFNMWRNN 

MVEQMHEDIISLWDQSLKPCVIILTPL~TDY
SKNGTNNTA?VNEGEMKNCSFNIT'l'NI!U

lKMQNEYA 

LFYK!!DMVSIDNSSTSYRLTSCN'l'SVITQACPKITFEPIPIHYCTPAGFALLKCNNKTFNGTGPCKNVST 

VQCTHGIRPVVSTQLLLNGSLAEEEl/VIRSENFTNNAlaIIVQLNETIQINCTRPNNNTl!KSIHIAPGRA 

FYATGEIIGDIRQAHCNISRAKWmNALKQIVEKLREQFKJ.llKTIEFKSSSGGDPEIVMHSFNCGGEFFYCN 

STKLFNSIWYPNGTEGSNNTEGNDPITLPCRIRQIVNRWQEVGKAM1!11.PPIRGPIRCSSNITGL!.LTRDG 

Gl\DJNTDNETFRPGGGDM!UlNWRSELYKilWl/RIEPLG:tAI''I'TARRRWQREKR 

<U-294c30;DNA;Hrv-1> . 

AGAAAGAGCAGAAGACAGTGGCAATGAAAGTGAAGGGGATCAGGAAGAATTGTCAGCGCTGGTGGATAGG 

GGGCATCTTGCTCCTTGGAATGTTGATGATCTGTAGTGCTGCAGAACAATTGTGGGTCACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGAAGCAAACATCACTCTATTTTGTGCATCAGATGCTAAGGGiTATGATACAG 

AAGCACATAATGTCTGGGCCACACATGCC'!'GTGTACCCACAGACCCCAACCCACAAGAGG'l'AGCATTGAC 

AAATG'l'GACAGAAAACTTTAACATGTGGAAAAJ\.TAACATGGTAGAACAAATGCA'I'GAGGATATAATTAGT 

TTATGGGATCAAAGCTTAAAGCCATGTGTAl
lAATTAACCCCACTCTGTGTTACTTT~..GA

TTGCAATGATA 

CTAATATAAATGTAACTAGCAAAAATGAIJACAATGA'I'GGAGCAAGGAGAAGCAAAAAAC'I'GCTCTTTCAA 

TATCACCACAAATTTAAGAGATAAGGTGCAGAAAGAATATTCAG'!'TTTTTATAAAC'l"l'GATGTAGTACCA. 

ATAGAAGAGGAGAAAAATAATAGTATTAACAATAGATATAGGTTGATAAGTTGTAACACCTCAGTCATTA 

CACAAGCCTGTCCAiVIGATATCCTTTGAACCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGAT . 

TCTGAAGTGTAACAATAAGACATTCAGTGGAAAl\.GGACCATGCACAAATGTCAGCACAGTACAATGCACA 

CA'I'GGAATTAGGCCAGTAG'l'ATCAl!.CTCAACTGCTGTTAAATGGCAGCC'I'AGCAGAAGGAGAGATAGTAA 

TTAGATCTGACAAT'l'TCACAGACAATACAAAAACCATAATAGTACAGCTGAATACATCTGTAGCAATTAA 

TTGTACAAGACCCAACAACAATACAAGAAGAAGTATAACTATAGGACCAGGGAGAGCATTTTA'I'GCAACA 

GACATAATAGGAGA'I'ATAAGACM.GCACATTG'I'AACATTAGTAGMCACAATGGAATAACACTTTAAAAC 

AGGTAGC'l'AGAAAATTAAGTG.AACAATTTAA'I'GCAACAATAGTTTTTAA'I'A.AATCCTCAGGAGGGGACCC 

AGAAATTGTAATGCACAG'I'TTTAATTG'I'GGAGGGGAATTTT'l'CTAC'I'GTAATACAACACAACTGT'M.'AAT 

AGTATTTGGTGTCCTAATAA'I'ACTGGAGAGTCAAATAGCACTAACAATGAGACAATCA'I'ACTCCCATGCA 

GATTAAAJ\.CAATTTATAAACATGTGGCAGGAGGTAGGAAAAGCAATGTATGCCCCTCCCATCAGAGGATA 

CATTAACTGTTCATCAAA.TATTACGGGGC!TGCTAT'I'AACAAGAGATGGTGGTGGTGA'I'AATAAAAACACG 

AGTCCA.GAGAACAAGACl\.GJ\C'l'TCllGllJ::CTGGAGGAGGAAATATGAAGGACAATTGGAGAAGTGAAC 

TGTATAAA'I'ATAAAGTAGTAil.GAAT'I'GAACCAT'I'AGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGT 

GCAGAGAGAAAAAAGl\.GCAGTGGGAATAGGAGCTATGTTCCT'I'GGGTTC'I''I'GGGAGCAGCAGGAAGCACT 

<U-294c30;PRT/l;HIV-1> 
SAAEQLWWWGVPVWia:llN.ITLFCASDAKGYDTEAHmlWATHACVPTDPNPQEITALTNITTENFNMWKN 

NMVEQMHEDIISLWPQSLKECVKLTPLCVTLDCNDTNINV'l'SKNETMMEQGEll!<NCSFNITTNLRDKVQK . 

EYSVFYXLDVVPIE:EEKNNSINNRYRLISCNTSVITQACPKISFEPIPIHYCAPAGFAILKCWllKTFSGK 

GPCTNVSTVQC'I'HGIRPWSTQu.LNGSLAEGEIVIRSDNFTDNTK'I'I'iVQUITSVAINCTRPNNN'I'RRS 

ITIGPGRAJ;'YATOIIGDIRQAHCNISR'l'QWNNTLKQ'VlllUU,SEQFNAT!VFNKSSGGDPEIVMHSFNCGG 

EFFYCN'.l'TQLFNSIWCPNNTGESNSTNNETIILPCRLKQFINMWQEVGKl\MYAPPIRGYINCSSN:rTGLL 

LTRDGGGDNKNTSPEm<'I'ETl1RPGGGNMKDNWRSELncrKV\IRIEPLGVAPTKl!KRRWQREKR 

<U-307cl;Dt<m.;HIV-1> . 
AGAAAGAGCAGAAGACAGTGGCAATGAAAGCGAAGGGGACCAGGAAGAATTATCAGCACTTGTGGAGATG 

GGGTACCATGCTCCTTGGGATGTTGATGATCTGTAGTGCTACAGAGCAATTGTGGGTAACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGAAGCAAAAACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGA'l'ACAG 

AGATGCATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAl!.CCCACAAGAAATAG'I'ATTGGA 
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AAATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGATCAGATGCAGGAGGATGTAATCAGT 

CTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTTACTTTAAATTGCAATGATA 

CATTGAGGAATGATAATAGCACTAAGAATAATAGTAGTACTGGTTGGGAAAAGATGGAGAAAGGAGAAAT 

AAAMATTGCTCTTTCAGTGCCACCACAACCGTGAAAGATAAGACACAGAAACAATATGCACTTTTTTAT 

AATCTTGATATAGTACATACAAATGATGGTGGTAATAGTAGCTATATGTTAAGAAGTTGTAACACCTCAG 

TCATTACACAGGCCTGTCCAAAGGTATCATTTGAGCCl'Ji.TTCCCATACATTATTGTGCCCCGGCTGGTTT 

TGCGATTCTAAAGTGTAATGATAAGAAGTTCAATGGGACAGGACCATGTAAAAATGTCAGCACAGTACAA 

TGTACACATGGAATTAGGCCAGTAGTGTCAACTCAACTGCTATTAAATGGCAGTCTAGCAGAAGAAGAGG 

TAGTAATTAGATCTAGCAATTTAACGGACAATACTAAAACCATAATAGTACAGCTGAAGGAATCTGTAAA 

AATTAATTGTACAAGACCCAACAACAATACAAGAAAAAGTATATCTATAGGACCAGGGAGCGCATTTTAT 

GCAACAGGAGACATAATAGGAGATATAAGACAAGCACATTGCAACCTTAGTAAAACAGAATGGGGGGAAA 

CT'l'TAAGACAGATAGCTACAAAATTAAGAGAACAATTTAATAATAAAACAATAATCTTTAATAGCTCCTC 

AGGAGGGGACCCAGAAATTGTAATGCACAGTTTTAATTGTGGAGGGGAA'l'TTTTCTACTGTAATACAACA 

1IAJICTGTTTAATGGTACTTGGAATGGTACTTGGAAGAATGGTACTTGGAGTACAAATGATAC'l'GAAAATG 

ATACTATCATACTCCCATGTAGAA'l'AAAACAAATTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTG 

TGCCCCTCCCATCAGAGGACAAATTAACTGC'l'CATCACAGATTACAGGGCTGCTATTAACAAGAGATGGT 

GGAGATAACCCTAAAAATGAAACCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAAT 

TATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAATAGCACCTACCAGGGCAAAGAGAAGAGTGGT 

GCAGAGAGAAAAAAGAGCAGCAATAGGAGCTA['GATCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-307cl;PRT/l;HIV-1~ 

SATEQLWVTVYYGVPVWKEAKTTLFCASOAKAYDTEM!lNVWATHACVPTDPNl?QEIVLENVTENFNMWKN 

~QMQEDVISLWDQSLKPCVKLTPLCVTLNCNDTL~ST
KNNSSTGWJl:RMEl{GEIKNCSFSATTTV 

:KOKTQKQYALFYNLOIVHTNDGGNSSYl-ltRSCJ!ITSVITQACPKVSFEPIPIHYCAJ?AGFAlLKCNDKKFN 

GTGPCKNVSTITQCTHGIRPVVS'l'QL!.LNGSLAEEEWIRSSNI.'l'DNTKTIIVQLKESVKINCTRPNNNTR 

KSISIGPGSAFYATGDIIGDIRQl\HCNLSK'l'EWGETLRQIATKLREQJ"NNKTIIFNSSSGGDPEJ:VMHSF 

NCGGEFFYCNTTKI.FNG'l'WNGTWKNGTWSTNDTENDTIILPCRIKQIIlllMWQEVGKAMCAJ?PIRGQINCS 

SQITGLLLTRDGGDNPKNETFRPGGGDMRDNWRSELYXYKVVXIEPLGIAPTRAKRRVVQREKR 

<U-312c4;DN.A;HIV-1~ 

AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAGGGGGATTATGAGGAATTATCAGCACTTGTGGAGATG 

GGGCATGACGCTCCTTGGGATGTTAATGATCAGTAGTGCTAATGAACAATTGTGGGTCACAGTCTGTTAT 

GGGGTACCTGTGTGGAAAGAAGCAACCACTACTTTATTTTGTGCATCAGATGCTAAAGCATATGCTGCAG 

AGAAACATAATGTTTGGGCCACACATGCCTG'I'GTACCCACAGACCCCAACCCACAAGAAGTAGTAATl\AA 

TGTGACAGAAAATTTTAACATGTGGAAAAATMCATGGTAGAGCAGATGCATGAAGATGTAACTA.GTTTA 

TGGGACCAAAGCCTAAAGCCATGTGTAAAATTAACCCCTCTCTGTGTTACTTTAAATTGCACTGACTATG 

AGGGGAATAATATCACTAGTGGGAATAAGACAGGAGAAATAAAAAACTGClTCTTTCGAGATCACCACAAA 

CATGAGAGATAAGA'l'ACAGAAAACATATGCACTTTTT'l'ATAGACTTGATGTAGAACCAATAAATGATGAT · 

-AATGT't'ACTTATAGGT'l'GATAAGCTGTAATACCTCAGT
CATTACACAAGCCT.GTCCAAAGGTAACC~TQ_ . __ 

AGCCAATTCCCATACATTATTG'rGCCCCGGCTGGCTTTGCGATTGTAAAGTGTAA.CAATAAAACG'l"I'CAA 

TGGAACAGGACCA'l'GTAA!l.AATGTTAGCACAG'l'ACAATGTACACATGGAATTAGGCCAGTAG'l'ATCAACT 

CAACTGCTGTTAAATGGCAGTCTAGCGGAAGAAGAGACAATGATTAGATCTGAGAATTTCTCGGACAATG 

CTAAAA'I'CATAATAGTACAGC'l'GAA'l'AAATCTGTAAAMTTAM'TGTACAA.GACCCAACAATAATACAA'l' 

AAAAGG'l'ATACATATAGGACCl\.GGGAGAGCATTTTATACAACAGGACAAATAATAGGAGACATAAGACAA 

GCATATTG'l'ACCA'l'TAATAl\AACAGAATGGAATAACACTTTATCACAGATAGCTAAAAAATTAAGTAGAC 

AATTTGAGAATAAAACAA.TAGCCTTTAGGCCACCCTCAGGAGGGGACCCAGAAATTGTAATGCACAGT'l'T 

TAATTGTGGAGGGGAATTTT'l'CTATTGTAATACAACACAACTGTTTAATAGTAATTGGAC'l'AC'l'AATGGA 

GAGTCAAATTACACAACGGG.AAACAATGAGACAATTATCACACTCCCATGCAGAATAAAACAATTTA'l'AA 

ACA'l'GTGGCAGGAAGTAGGAAllAGCAATGTATGCCCC'l'CCCAT'I'AGTGGAATAATTAATTGCTTA'l'CAAA 

TATTACAGGGC'l'GCTATTAACAAGAGATGGTGGTAA'l'AGTAGCAGCGCCAACACCACCGAGATCTTCAGA . 

CCTGGAGGAGGGGA'l'ATGAGGGATAATTGGAGM.G'l'GAACTATATAAATATAAAGTAGTACAAATTGAAC 

CATTAGGA'I'TAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAll.GAGCAGTGGGACTAGG 

AGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAOCACT 

<U-312c4;PR'l'/l:HIV-1> 
SANEQLWVTVCYGVP'llWKEATTTLFCASDAKAYAAEKHN

VWATHACVPTDPNPQEVV'I~ 

MVEQMHEDVTSLWDQSLKPCVKLTPLCVTLNCTDnGNNITSGNKTGEIKNCSFEITTNMRDKIQK'l'YAL 
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FYRLDVEPINDDNVTYRLISCNTSVITQACPKVTFEPIPIHYCAPAGFAIVl<CNll!KTFNGTGPCKNVSTV 

QCTHGIRPVVSTQLLLNGSLAEEETMIRSENFSDNAKIIIVQLNXSVKINCTRPWNNTIKGIHIGPGRAF 

YTTGQIIGD!RQAYCT!NKTEWNNTLSQIAKXLSRQFENKTIAFRPPSGGDPE!VMHSFNCGGEFFYCNT 

TQLFNSNWTTNGESNY'l'TGNNETIITLPCRIKQFINMWQEVGKAMYAPPISGilNCLSNITGLLLTRDGG 

NSSSJ\NSTEIFRPGGGDMRtlNWRSELYKYKWQIEPLGLlU'TKl\I<RR.WQREKR ··· 

<U-313cl;DNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGAGATCAGGAAGAATTGTCAGAAATTCTGGAAATG 

GGGCACCTTGCTCCTTGGGATGTTAATGATGATCTGTAGAGCTGCAGAGGATTCGTGGGTCACAGTCTAT 

TATGGGGTACCTGTGTGGAAGGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGACA 

CAGAGG'I'ACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCTAACCCACAAGAAGTAGTATT 

GGAAAATGTGACAGAAAATTTCAATGCGTGGAAAAATAATATGGTAGAACAGATGCATGAGGATATAATC 

· AGTTTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCTCTTTGTGTTACTCTAAATTGCACTG 

ATGTGAGAAATAATGCTACCAATACTACTAATACCAATAGTACTAATACCTATAGTACTAACATAGAAAA 

GATGAAAGAAGGAGAAATAAAAAACTGCTCTTTCAATACCACCCCAAGCATAACAGACAAGATGCAGAAG 

GCATATGCATTGTTTTATAAGCTTGATATAGTACAGATAAATAATGATAATJIAAGATAATACCAGCTATA 

GATTGATAAGTTGTAATACCTCAGTCATTACACAGGCCTGTCCAAAGGCATCCTTTGAGCCAATTCCCAT 

ACATTATTGTGCCCCAGCTGGTTTTGCGATTCTAAAGTGTAA'l'GATAAGAAGTTCAATGGAJ\.CAGGACCA 

TGCAAAAATGTCll.GCll.CAGTACAATGTACACATGGAATTAGGCCAGTAGTATCAACCCAACTGCTGTTAA 

ATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGMAATTTCACJ\.AACAATGCTl\AAACCATAAT 

AGTACAGCTGAATGAGACTGTACATATT.1\A
TTGTACAAGACCCAAC~TACAAGJIAAAAGTA

TAGGT 

ATAGGACCAGGGAGAACATTTTTTGCAACAG
GGGAAATAATAG~TAAGACAAGCACATTGTA

ACA 

TTAGTAGAAACAACTGGAATAAAACTTTAGAAAGGGTAGTTAAAJIAATTAAGAGAA.CAATTTGGGAACAA 

CAAAACAATTGTTTTTAATCAATCCTCAGGAGGGGACCCAGAAATTGTGATGCACAGTTTTAATTGTAGA 

GGAGAATTTTTCTACTGTAATACAACACAACTGTTTAATAGTACTTGGAATGCTAATAGTACTTGGAATG 

CTAACGAGAATACTACTGGAATGCCAAGTGACAATaTCACACTCCCCTGCAGAAT.AAAACAAGTTATAAA 

CATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATT.AXAGGACCAATTAAGTGTTCATCAAAT 

.ATTACAGGACTGCTATTAACAAGGGATGGTGGTGTGAACAA.TTCTGAAACTGAGACCTTCAGACCTGGAG 

GAGGAGATATGAGGAACAATTGGAGATGTGGATTATATAAATATAAAGTAGTAAAAATTGAGCCATTAGG 

AGTAGCACCCACCAGGGCAAAGAGAAGAGTGGTGCAAAGAGAAAAAAGAGCAGTGGGACTAGGAGCTATG 

TTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT . 

<U-313cl;PRT/l;HIV-1> 
RAAEDSWVTVYYGVPVl'IKEATTTLFCASDAKAYDTEVHNVWATHACVPTDPNPQEVVLENllTENFNAWKN 

NMVEQMHEDI:CSLWDQSLl<PCVKLTPLCVTLNCTDVIOOIA'nl'l'TNTNSTNTYSTm:EI<MKEGEIKNCSFN 

TTPSITDKMQKAYALFYKLDIVQ!NNDNKDNTSYRLISCNTSVITQACPKASFEPIPIHYCAPAGli'AIL!( 

CNDKKFNGTGPCI<li!VSTVQCTHGIRPVVSTQLLLNGSLAEEEVVIRSENF'.l'Nm\KTI!VQLNETVHINCT 

l!l'NNNTRKSIGlGPGRTFFATGEIIGDIRQAHCN:CSRNNW.NKTLERVVK!UiREQFGNN!<TIVFNQSSGGD· 

PEIVMHSFNGRGEFFYCNTTQLFNS'I'WN<I
NS~i'GMPSONITLPCRIKQVINMWQ~-· 

PIKGPIKCSSNITGLLLTRDGGVNNSETETF!
U'GGGDMRNNWRCGL~IEPLGITAPTRAKRRV

VQ · 

REKR 

<U-317_2cl;DN1>.;HIV-1> 
AGAAAGAGCAGAGACAGTGGCAATGAAAGTGAAGGGGATCAGGAAGAATTATCAGCACTTGTGGGGATGG 

GGCATGATGCTCCTTGGGATGTTAATGATCTGTAGTGCTACAGAAAACCTGTGGGTCACAGTATATTGTG 

GGGTACCTGTGTGGAAAGAAGCAGAAACCAGTCTATTTTGTGCATCAGATGCTAACACATATAATACAGA 

GGCTCATAATGTTTGGGCCACTCATGCCTGTGTACCCACGGACCCCAACCCACAAGAAATATATTTGGAA 

AATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCATGAGGATATAGTAAGTT 

TATGGGATGAAAGCCTAAAGCCATGTGTAAAAATAACCCCACTCTGTGTCACTCTAAA'l'TGCACTGATTT 

GGAAAATGGCACTAGTAGCAATAATAGTAGCTATCMAGGGGGGAAGAAGGJ;.GAAATAAAGAACTGCTCT 

TTCAATATCACCACAA.GATTAAGAGMM.GGTACAGAl\AGMTATGCACTTTTTTATAAACTTGA'I'ATAA 

TAGCAATGGATAATAAAACTAATGCTACCAGATATAGGTTGATAAGTTGTAACACCTCAACCATTACACA 

GGCCTGTCCAAAAGTATCCT'!TGAGCCAATTCCCAT.ACATTATTGTGCCCCAGCTGGTTTTGCGCTTTTC 

AAGTGTAATGATAAGAAGTTCAA'I'GGATCAGGAACATGTAACAATGTCAGCACAGTACAATGTACACA'I'G 

GAATTAGGCCAGTAGTATCAACTCAGCTGTTGCTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAG 

ATCTGAAl\ATTTCACAAACAGTGCTAAAACCATAATAGTACAGC'l'AAAAGAACCTGTAAAAATTAATTGT 

ACAAGACCCAACAA.TAATACMGAAGAAGTATACATATAGGACCAGGAAAAGCATTTTATGCAACAGGAG 
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AAATAATAGGAGATATAGGACAAGCACATTGTAACATTAGTGGACAAGAATGGAATAAAACTTTAATTCA 

GATAGTTAAAAAATTGAGAGAACAAT'l'TGGGAATAAGACGATAAACTTTACTAAACCAGCAGGAGGGGAC 

CCAGAGATTGTAATGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTGATACAACACGACTG'!"rTA 

ATAGGGCTTGGAATAATACTGAAG.AG'l'TAAATAGTACTAC'I'GGAGAGTCAAATAACACTATCACCCTCCC 

ATGCAGAATAAAACAAATTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCCAA 

GGAACAATTAGATGTTCATCAAATATTACAGGGCTGCTACTAGCAAGAGATGGTGGCAGTAACAATGAGA 

CTAATACTACTGAAATCTTCAGACCTGCAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAA 

ATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAGGGCAA.AGAGAAGAGTGGTGCAAAGA 

GAAAGAAGAGCAATAGGAATAGGAGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-317....;lcl;PRT/l;HIV-l> 
SATENLWVTllYCG'.roVWKEAETST..FCASDANTnJTEAHl'Ml'ATHACVP!'DPNPQEIYLENVTEl'JFNMW,KN 

NMVEQMHEDIVST..WDESLKPCVKITPT..CVTLNCTDLENGTSSNNSSYQRGEEGEIKNCSFNITTET..REKV 

QKEYALFYKC.DIIllMONK'l'NATRYltt.ISCNTSTITQACPKVSFEPIPIRYCAPAGFALFKCNDKKFNGSG 

TCNNVSTVQCTHGIRPVVSTQLT..I.NGSLAEEEVVIRSENFTNSAKTIIVQLKEPVKINCTRP!mNTRRSI 

HIGPGKAFYATGEIIGDIGQAHCNJ:SGQEWNKTLIQIVKKLREQFGNKTINFTKPAGGDPEIVMHSFNCG 

GEFFYCDTTRLFNRAWNNTEELNS'l'TGESNNTITLPCRIKQI!NMWQEVGKl\MYAPPIQGTIRCSSNJ:TG 

LL~GGSNNE'l'NTTEIFRPf'l.\3GDMRDNWRSELYKYKVVKI
EPLGVAPTRAKPJlVVQRERR 

<U-343c3;DNA;Hiv-l> 
AGAJ!AGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAATTGTCAGCACTTATGGAGATG 

GGGCATCATGCTCCTTGGAATGTTAATGATCTGTAGTGCTGCAAGCCTGTGGGTCACAGTCTATTATGGG 

GTACCTGTGTGGAAAGATGCAAACACCACTCTAT'l'TTGTGCATcAG1o.TGCTAAAGCATATGATACAGAGG 

TACATAATGTGTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGAAAA 

TGTGACAGAAAATTTTAATATGTGGl\AAAATMCATGGTAGAACAGATGCATGAGGACATAATTAGTTTA 

TGGGACCAAAGCCTAAAGCCATGTGTAAAACTAACCCCACTCTGTGTTACTTTAAATTGCACTGAGTTGA 

TGTTGAATACTACTACCAATAGTACTACTACCAATAGTACCAGTAGTCCTCCTACCAGTAGTGGAT'l'GAC 

AAACTGCTCTTTCAATATCGCCACAGATCTAAGAGA'l'AAGGTGCAGAAAGAATA'l'GCTCTTTTTTCTACA 

CTTGATGTAGTATCAATAGGTAATAACAGCTCTAGGCTGA'l'AAGTTGTAACACCTCAATCCTTACACAGG 

CCTGTCCAAAGGTA'I'CCTTTGAGCCAATTCCCATACATTA'l'TGTGCCCCGGCTGGTTTTGCAATTCTAAA . 

GTGTAACAATAAGACATTCAATGGAAAAGGACTATGTAACAATGTCAGCACAATACAATGTACACATGGA 

. ATTAAGCCAGTAGTATCAACTCAATTAC'l'GTTAAATGGCAGTCTAGCAGAGAAAGACA'l'AGTAATTAGAT 

.CTGACAATTTTTCAAACAATGCTAAGACCATAATAGTA
CAGCT~AAGCCTGTATACATCAATTGTAC 

AAGACCCAAC!IACAATACGAGAAAAGGTATACACATAGCACCAGGGAGAGCATTTTATACAACAGGACAG 

ATAATAGGAGACATAAGG.AAAGCATATTGTGAAATTAGTGGAAAAAGCTGGru\.TAACACTTTAGAACAGA 

TAGCTACAAAA.TTAAGAGMCAATTTGGGAGTAATAAAACAA'l'AGTCTTTAATCAATCCTCGGGAGGGGA 

CCCAGAAATTGTAATGCACAGTTTTAATTGTAGAGGAGAATTTTTCTATTGTAATTCAACACAATTG'l'TT 

AATAGTACTTGGCCGGGTAACGGTCCTAGCAATAATACTACTGGGAATGGTACTGATACTGTTATCATCC 

-T'l'CCATGCAGAATAAAA.CAAA_TCAT~CATGTGGCAGG
AAGTAGGAAGAGCAATGTGTGCCCCTCCCAT. 

C~CAAATTAACTGTACAACAAAAATTACAGGGCTGTTA
T'l'AACAAGAGATGGTGGGAATAGCAAT -

GAGACCAl\AGAGACTGAAATCTTTAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTAT 

ACAAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCGAGGCAAGGAGAAGAGTGGTGCA 

ACGAGAAAAGAGCAGTGGGACTAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGAAGCACT 

<U"-343c3;PRT/11HIV-l> 
Sl\ASLWVTVYYGVPVWKDANTTLFCASDAKAYDTEVHNVWATHACVPTDPNl?QEWLENVTENFNMWKNN 

MVEQMHEDIISLWDQSLKPCVKLTPLCVTLNCT~TTNST'l
'TNS'l'SSPPTSSGLTNCSFNIATDLR 

DKITQKEYALFSTLDVVSIGNNSSRLISCNTSILTQACPKVSFEPIPIHY'CAPAGFAILKCNNKTFNGKGL 

CNNVSTIQCTHGIKPVV'STQr..LLNGSLAEKDIVIRSDN.t"SNNAltTIIVQLKKPVYINCTRPNNNTRKGIH 

IAPGRAFYTTGQIIGDIRKAYCEISGKSWNN'I'LEQIATKLREQFGSNK'l'rvFNQSSGGOPEIVMHSFNCR 

GEFFYCNSTQLFN'STWPGNGPSNNTTGNGTDTITIILPCRIKQIIN!:lWQEVGRAMCAPPIAGQINCTTKIT 

GLLLTRDGGNSNETKETEIFRPGGGDMRDNWRSEL¥KYKllVI<:IEPLGV'APTEARRRVVQREKS 

<U-344cl;DNA;HIV-l> 
AGMAGAGOGAGACAGTGGCAATGAGAGCGAAGGAGACCAGGAAGAATTGTCAGCACTCGTGGGGATGG 

GGAACCATGCTCCTGTGGAGATGGGGCATCATGCTCCTTGGGATGTTAATGATCTGTAGTGCTAAAGAAA 

AT'rrGTGGGTCACAGTCTATTATGGGGTACCTGTGTGGAAAGAAGCATCCACCACTCTAT'l'TTGTGCATC 
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AGATGCTAAAGCATATGATACAGAGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCC 

AGCCCACAAGAAGTAGTATTGGGAAATGTGACAGAATGTTTTAACATGTGGAATAACAACATGGTAGAAC. 

AGATGCATGAGGATATAATCAGTTTATGGGACCAAAG'l'CTAAAACCCTGTGTAAAATTAACCCCACTCTG 

TGTTACCTTAAGTTGCAGTGACGTTAATATTACCAATATTATCAATAACACTATTGCTAAAAATAATAGT 

TTAAGAATGGAAACAGGAGACATAAAAAACTGCTCTTTCAATATCACCACAAACATA!l.GAGATAAGATGC 

AAACAGAATATGC»..CTTTTTTATAA.ATTTGATGTAGTGCCAATATATGATAGCAATGATGATAGCAATAT 

TACTAGAAATGATAGTTATAGGATAATAAGTTGTAATACCTCAGTCATTACACAGGCCTGTCCAAAGGTA 

ACCTTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAGTGTAACAATAAGA 

CATTCAATGGAAAAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGT 

GTCAACTCAACTAC~TAAATGGCAGTCTAGCAG
AAAAGGAGATAGTGATTAGATCTGACAATTTCT

CG 

GACAATGCTAAAACTATAATAGTACAGTTAAATGGAACTGTTCAAATTAATTGTTCAAGACCCGGCAACA 

ATACAAG1'AAAAGTATACATATAGGACCAGGGAGTGCATTTTATGCAACAGGAGACATAATAGGAGATAT 

AAGAAAAGCACATTGTAACATTAGTAAAACAGACTGGAATAACACTTTAGGAMGATAGCAAAAAAATTA 

AGAGAACAATTTGGGGAAAATAAAACAATAGAGTTTGAGMATCCACAGGAGGGGACCCAGAAGTTATGA 

TGCATACTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCAACACCGCTGTTTAATGGTAGTACTTT 

TAATAATACTTGGACACCTT'l'GAATAGTAGTGCTAAAGGGCCAAATGACACTCTCATACTCCAATGTAGA 

ATAAAACAAATCATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCAGAGGATACA. 

TTAATTGTTCATCAAATATTACAGGGCTGCTATTGACAAGAGATGG'l'GGTAATAATACTGGTAATGAT.AG 

CAATACCGAGACCTTCAGACCT~.AGGAAATAT
GAAGG.ACAATTGGAGGAGTGAATTATATAAAT

AT" 

AAAGTAGTACAAATTGAACCATTAGGAGTAGCACCCACCAGGGCAAAAAGAAGAGTGGTGCAGAGAGAAA 

AAAGAGCAGCGCTGGGGGCTATGTTCCTTGGGTTCTTGGGAGCAGcAGGAAGCACT 

<U-344c1;PRT/1;HrV-1> 
moomLWVTVYYGVPVWKEASTTLFCASOAKAYDTEV!lNVWATHACVPTDPSPQEVVLm!VTECFNMWNN 

NMV:EQMREOIISLWOQSiilO?CVKLTPLCV'l'LSCSDVNITNJ:INllrr:tl\KNWSLRMETGO!KNCSFNI'l'TNI 

RDKMQTEYALFnai'DVVt'IYDSNDDSNITRNDSYRIISCNTSVITQACPKVTFEPIPIHYCAPAGFAILK 

CNNKTFNGKGPCTNVSTVQCTHGIRPVVSTQLLLNGSLAEKEIVIRSDNFSDNAKTIIVQLNGTVQINCS 

RPGNNT!l.KSIHIGPGSAFYATGDIIGDIRIG\HCNISKTDWNNTLGKil\KKLREQFGENKTIEFEKSTGGD 

PEVMM!iTFNCGGEFFYCNSTPLFNGSTFNl'nW'l'PLNSSAKGPblDTLILQCRIKQIINMWQEVGKAMYAPP 

IRGYINCSSNITGLLLTRDGGNNTGNDSN'J.'ET.FRPTGGl'1MKIJNWRSEJ:.YKYKVVQIEPLGVAPTRAIG\RV 

VQREKR 

<U-363c2,;DNA:HIV-1> 
AGAAAG.llGCAGAAGACAGTGGCAATGAGAGTGAAGGAGATCAGGAAGAACTATCAGCACTTGTGGAGATG 

GGGCATCATGCTCTT'l'GGGATATTAATGATCTGTAGTGCTGAAGAAAAGTGGGTCACAGTCTATTA'I'GGG 

GTACCTGTGTGGAAAGAAGCAAAGACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAGAGG . 

CAC?>TAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGAGAA 

TGTGACAGAAAATTTTAACATGTGGAAAAATGA
CATGGTAGAGCAGA~GCAT!3AGGATG~~TCAG

~A 

TGGGATCAAAGCCTAAAGCCA'l'GTGTAGAATTAACGCCAC'l:CTGTG'.CTACTCTAAATTGCACTAATCTAA 

ATTGCACTAACAACACTAGTAGCGAAATAAAAAAC'l'GTTC'I'TTCTATGTCACCACAAGCATGGAAGGTAA 

GGTGAAAAAACATGCAACGTTTTATAGCCTTGATATAGT.ACGAACAACAGAGAGTAATATCAGCTATAGG 

TTGATAAGTTGTAACACCTCAGTCATTACACAGGCCTGTCCAAAAATATCCTTTGAJ\CCAATTCCCATAC 

ATTATTGTGCCCCGGCTGGTTTTGCGATCCTAAAGTGTAACl\ATAAGACATTCAA'l'GGAACAGGACCATG 

TACAAA'.t'GTCA-GCAcAGTGCAATGTACACA'l'GGAATTAAGCCAGTAGTATCAAC'l'CAACTACTGTTAAAT 

GGCAGTCTAGCAGAGGAl\GAGGTAGTAATTAGATCTGAAAATTTCATGAGAAATGA'l'AAAATCATAATAG 

TACAGCTAAATGAATCTATAGAAATTAATTGTACAAGACCCAACTATAATACAAGAAAAGGTTTCCATAT 

AGGACCAGGGAGAGCAATTTATACAGGACAM.TAATAGGAGATATCAGACAAGCACATTGTAACATTAGT 

GGAATAAAATGGAAGAAGGCTT'l'AAAACAGATAGTTGGAAAATTAAGAGMCAATTTGGGAA'!'AAAACAA 

TAGTATTTAATCAGTCCTCAGGAGGGGACCTAGAAATTGAAACACACAGTTTTAATTGTGGAGGGGAATT 

TTTCTACTGCAATACAACACAACTGTTTAATAATACTTGGCCGTCAAATAATACTGACGGAGATATTAAC 

GAAAACATCACACTCACACTCCCATGCAGAATAAAACAAATTATAAACATGTGGCAGAAAGTAGGAAAAG 

CCATG'l'ATGCCCCTCCCATCAAAGGACAAATTAGATGTTCATCAAA'l'ATTACAGGGCTGCTACTAATGAG 

AGATGGTGGTAACGACACCACCAAGGCAAACGACACCGAGGTCTTCAGACCTGGAGGAGGGGAGATGAGG 

GACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAATAGCACCCACCA 

AGGCAAAGAGAAGAGTGG'I'GCAGAGAGAAAAAAGAGGAGTAGGATTAGGAGCTATGTTCCTTGGGTTCTT 

GGGAGCAGCAGGAAGCACT 
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<U-363c2;PRT/l;HIV-l> 
SAEEKWVTVYYG\TPVWKEAKTTLFCASDAKAYDTEA!INVWATHACVl?TDPNPQEVVLENVTENFNMWKN!l 
MVEQMHEDVISLWDQSLKl'CVELTPLCVTLNC'I'NLNCTm!TSSEIKNCSFWTTSMEGKVKI<HATFYSLD 
IVRTTESNISYRLISCNTSVITQACPKISFEPIPIHYCAPAGFAILKCNNKTFNGTGPCTNVSTVQCTHG 
IKPVVSTQLLLNGSLAEEEVVIRSENFMRNDKIIIVQLNESIEINCTRP~R:B'.GFHIGPGRAIYTGQI 

IGDIRQAHCNISGIKWKKl\LKQIVGKLREQFGNKTIVFNQSSGGDLEIETHSFNCGGEFFYCl\ITTQLFNN 
TWJ?SWN'l'DGDINENITL'l'LPCRIKQIINM.WQKVGKAMYAPPIKGQIRCSSN.ITGLLLMRDGGNDTT~ 

TEVFRPGGGEMRDNWRSELY!crKVVKIEPLGIAPTKAKRRVVQREKR 

<U-033cl1DNA;HIV-l> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGAGATCAAGAGGAGTTATCAGCTCTTGTTGAAAGG 
GGGCATCTTGCTCCTTGGGATATTGATGATCTGTAG'rGCTACAGAcAACTTGTGGGTCACAGTATATTAT 
GGGGTACCTGTATGGAAAGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCCCATAATACAG 
AGGTACACAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCTGACCCACAAGAAGTAGTATTGGA 
AAATGTGACAGAAAATTTTAACATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGT 
TTATGGGATCAAAGCCTAAAGCCATGTGT,..AAATTAACCCCACTTTGTGTTACTTTAAATTGCACTAATG 
CTAAAATGAACAATACTGCTGATACCAATGCTACTAATACTGTTAATATCAGCAAGGAAGAAATGGAAGA 
AATAAAAAACTGC'!'CTTTCAATGTCACCACAAGCTTAAGAGATAAGATGCAGAGCCAATATGCATTGTTT 
TATAAACTTGATATAGTACCAATAGATAATAGTAGTAGTATAGATAATAGTAGTAATACATGTAATAGTA 
ATAGTACACATAATAATAGTAGTACATGTAATAATTATGCTAATTATAGATTGATAAGTTGTGACACCTC. 
,AGTCATTACACAGGCCTGTCCAAAGGTATCCTTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGT 
TTTGCGATTCTAAAGTGTAATAATAAGACGTTCAATGGATCAGGACCATGTAAAAATGTCAGCACAGTAC 
AATGTACACATGGAATCA.GGCCAGTAGTATCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGG 
GGTAGTTATTAGATCTGAGAATTTCACAAACA.ATGCTAAAACCATAATAGTACAGATACATGAACCTATA 
GAAATTAATTGTACAAGACCCAACAACAATACAAGAAAAAGTATAACTATAGGACCAGGAAGAGCGTTTT 
ATGCAACAG.GAGACATAATAGGAGATATAAGACAAGCACA'l'TGTAACCTTAGTAAAGCAAGATGGAATGA 
TACTTTAAAACAGATAGTTACAAAATTAAGAGAACAGTTTAGAAATAAAACAATAAATTTTACTCAATCC 
TCAGGAGGGGACCCAGAAATTGTGATGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATACAA 
CACAACTGTTTAATAGTACTTGGTTGTCTAA'l'AGTACTTGGAATGATACTGAAAGGTCAAATGGCACTGA 
AACTATTACACTCCCATGCAGAATAAAGCAAGTTATAAACAGGTGGCAGGAAGTAGGAAAAGCAATGTAT 
GCCCC'l'CCCATCAGTGGAATAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTG 
GTAATAGTAATGACACTCCGACTGATACTGAGATC'l'TCAGACCTGGAGGAGGAGATATGAGGGACAATTG 
GAGAAGCGAATTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAATAGCACCCACCAAGGCAAAG 
AGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGCGGGAATAGGAGCTCTGTTCCTTGGG'l'TCTTGGGAGCAG 
CAGGAAGCACT 

<U-033cl1PRT/l;HIV•l> 
SATDNLWVTVYYGl/PVWKEAT'I'TLFCASDAKAHNTEVHNVWATHACVPTDPDPQEVVLENVTENFNMWKN 

. DMVEQMHEDIISLWDQSLKl?CVKL'I'l?LCVTI.NCTNAXMNNTADTNA'l'NTVNISKEEMEEIKN'CSFNVTTS -···· 
LRDKMQSQYALFYlCLDIVPJ:DNSSSIPNSSNTCNSNS'!'HNNSSTCNNYANYRLISCDTSVITQACPKVSF · 
EPIPIHYCAPAGFAILKCNNKTFNGSGPCKNVSTVQCTHGI.!U'VVSTQLLLNGSLAEEGVVIRSENF~ 

·AKTIIVQIHEl?IEINCTRPNNN'l'lU<SITIGPGRAFYATGDIIGPIRQA!lCN.t.SKARWNDTLKQIV'I'KLRE 
QFRNKTINFTQSSGGPPEIVMHSFNCGGEFFYCNTTQLFNSTWLSNSTWNOTERSNGTETITLPCRIKQV 
INRWQEVGKAmAPl?ISGIIRCSSN.ITGLLLTRPGGNSNDTPTDTEIFlU'GGGDMRDNWRSELYKYKVVK 
IEJ?LGIAPT:il'AKRRVVQREKR 

<U-060c4;DNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAATTGTCAGCGCTGGTGGAGATG 
GGGCATCATGCTCCTTGGGATGTTGATGATCTGTAAAGCTGCAGACCAATTGTGGGTCACAGTCTATTAT 
GGGGTACCTGTGTGGAAGGl\AGCAACCACCACTTTATTTTGTGCATCAGATGCTAAAGCATATAAGACAG 
AGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAA'l'CCACAAGAAATAGACTTGGC 
AAATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCATGAGGATATAA'l'CAGT 
TTATGGGATCAAAGCCTAAAGCCATGTGTAAAACTAACCCCACTCTGTGTTACTTTAAATTGTACTGATG 
ACT'l'AGAAAATTGTAAAAATACCACTAATAATAATGCCGCTAATAATAATAATACCTGCGACATGCCAGG 
AGAAATAAAGAACTGCTCTTTCAATA'l'CACCGCAGGTATAA.GAGA.TAAGATGCAGAAAGAATATGCACTT 
'l'TTAATACACTTGATGTAGTACCAATAGGTGATGAGAATGATAATACCAGTTATAGGTTAATAAGTTGTA 
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ATACCTCAGTCATTACACAGGCCTGTCCAAAGGTATCCTTTGAGCCAATTCCCATACATTATTGTGCCCC · 

GGCTGGTTTTGCGATTCTAAAGTGTAAAGATAAGAl\ATTCAATGGGACAGGACAG'I'GTAAAAATGTCAGC 

ACAGTACAATGTACACATGGAATTAAGCCAGTAGTATCAACTCAATTACTGTTAAJl.TGGCAGTCTAGCAG 

AAGAAGAGGTAGTAATTAGGTCTGAAAATTTCACAl\ACAATGCTAAAACCATAATAGTACAGCTGAAAGA 

. ACCTGTACAAATTAATTGTACMGGCCCAACAACAATACAAGAAAAAGCATACATATAGGACCAGGGAGA 

GCATTTTATGCAACAGGACAAATAATAGGAGATATAAGACAAGCACATTGTAACATTAGTAGTATAA!IAT 

GGAATAACACTTTAAAACAGATAGTTAAAAAATT.AAGAGAACAAT'l'TAATAA.AACAATAATCTTTAATCA 

ATCCTCAGGAGGGGACCCAGAAATTGTAATGCACATTTTTAATTGTAGAGGGGAATTTTTCT.ACTGTAAT 

ACAACACAACTGTTTAATAGCACTTGGAATATTACTGAAGGGTCAAATGACAATATTACAGGCAGGTCAA 

ATGACACTATCACGCTCCCATGCAAGATAAGA.Cil.AAT
TGTAAACATGTGGCAGGAAGTAGG~CAAT 

GTATGCTCCTCCCATCAGAGGACAAATTAACTGTACATCAAATATTACAGGGCTGCTGTTAACAAGAGAT 

GGTGGTAAAi>.ATATCAGCGAGTCCG.AAACCTTCAGACCTGGAGGAGGAAATATGAAGGACAATTGGAGAA 

GTGAATTATATAAATACAAAGTAGTACAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAG 

AGTGGTGCAGAGAGAJ\AAAAGAGCAGTGGGAATAGGAGCTCTGTTCCTTGGGTTCTTGGGAGCAGCAGGA 

AGCACT 

<U-060c4;PRT/l;HIV-1> 
KAADQLWVTVYYGVPVWKEATTTLFCASDAKAYKTEVHNVWATHACV'?TDPNPQEIDLANVTENFNNWKN 

NMITEQMHEDIISLWDQSLKPcifKLTPLCVTLNCTDil
r.SNCKNT~CDMl'GEIKNCSFNITA 

GIRD:l{MQKEYALFNTLDVVP!GDENDNTSYRLISCNTsVITQACPKVSFEPIPIHYCAPAGFAILKCKDK 

KFNGTGQCKWVSTVQCTHGIKPVVSTQLLLNGSLAEEEllVIRSENFTNNJU{TIIVQLKEPVQINCTRl?NN 

NTRKSIHIGPGRAFYATGQIIGD:rRQl\HCNISSIRWNNTLKQ!lntKI.REQFNK'I'IIFNQSSGGDPE!VMH 

IFNCRGEFFYCNTTQLFNS'l.'WNITEGSNDNITGRSND'l'ITLPCKIRQIVNMWQEVGKAMYAPPIRt;lQINC 

TSNITGLLLT.RDGGRN.tSESETFRPGGGNMKIJNWRSEii\!KYKVVQIEPLGVAPTKAK!m.VVQREKR 

<U-062_2c5;DNA;HIV-1> 
AGAAA.GAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAATTATCAGCACTGGTGGAGATG 

GGGGACCATGCTCCTTTGGTTATTGATGATCTGTAGTGCTGCAGAACAA'!'TGTGGGTCACAGTTTACTAT 

GGGGTACCTGTGTGGl\AAGAAGCAACCACCACTCTATTTTGTGCATCAGATGCCAAAGCATATGATCCAG 

AGGCACATAATGTTTGGGCCACACATGCCTGTGTACCcAcAGACCCCAACCCACAAGAATTAGTATTGGC 

AAATGTGACAGAAAATT'l'TAACATGTGGAAAAATAACA'l'GGTAGAACAGATGCAGGAGGATATAATCAGT 

TTATGGGATCAAAGCCTAAAGCCATGTACAAAA'l'TAACCCCACTCTGTGTTACTTTAAATTGTACTGATG 

TGGAGTATAATAATGAAACTGCTTCCAATAATACTGCTTCCAATACTACTATTATTAATGGGGGAACAAT 

AGAGGGAGATGGAATAAAAAACTGCTCTTTCAATA't'CACCACCAGCCTAAATAAGGTGCAGAAAGAAM.T 

GCATATTT'rTATAATCTTGATGTAGTACAAA
~GATAATAGTGATAATACCAGCTATAGGTTAG

TAAGTT 

GTAACACCTCAGTCATTACACAGGCCTGTCCA!IAGATATCTTTTGAGCCAATTCCCATACATTACTGTAC 

CCCGGCTGGTTTTGCGATTCTAAAGTGTAATGATAMAAGTTCAATGGAACAGGACCATGTAAAAATGTC 

AGCACAGTACAATGTACACATGGAATT~GTAGT
ATCAACTCAA.CTGTTGTT.AAATGGCAGTCTA

G. 

CAGAAGAAGAGGTAGTAATTAGATCAGAAMTTTeACAGA.TAATGCAAAllATCATAATAGTACAGCTGAA 

TGAATCTATGGAAATTAATTGTGCAAGACCCAACAACAATACMGAAAAGGTATACATATGGGACCAGGG -

AAAGCATTTTATGCAACAGGAGCCATAATAGGAGATATACGAAGAGCACATTGCAACATTAGTCJ!AACAA 

AGTGGAACAATGCCCTAAAACAGATAGCTATAM.G'l'TAAGAGAACAATTTGGGAATAAAACAATAGTCTT 

TACAAACTCCTCAGGAGGGGACCCAGMATTGTAATGCACAGTTTTAACTGTGGAGGGGAGTTTTTCTAC 

TGTAATACATCACTCCTGTTTAATAGTATC'l'GGAATA.G'l'ACTACTTTGTCAAATAGCACTACAGGAGATG 

GAAATATCACACTCCCATGCAGAATAAAACAAATTATAAATATGTGGCAGAAAGTAOOGAAAGCAATGTA 

'l'GCCCCTCCCATCCMGGACTAATTAAATGTACATCAAATATCACAGGGATGTTATTAATAAGAGATGGT 

GGTAACATCAACTGCACTGAGACTAATACCACCAACTGCAATGAGACTGAGACCTTCAGACCTGTAGGAG 

GAGATATGACJGGACAATTGGAGAAGTGAATTATATAAATl\.TAAAGTAGTAAAAll.TTGAACCATTAGGAA'l' 

AGCACCCACTAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGCGGGACTAGGAGCTTTGTTC 

C'l'TGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-062_2c5;PRT/1;HIV-1>, 
SAAEQLWllTVYYGVl?VWKETTTLFCASDAKAYDl?ll:AHNVWJ!.THACVPTDPNPQELVLANV'l'ENPNMWKN 

!llMllEQMQEDIISLWDQSLlU'CTKLTPLCVTLNCTDVEYNNETASNNTASNTTIINGGTIEGDGIKNCSFN 

ITTSLNKVQKEWl.YFYNLDVVQIDNSDNTS'a!LVSCNTSVITQACPKISFEPIPIHYCTPAGFAILKCl!ID 

KKFNGTGPCENITSTVQCTHGIKPVVSTQLLLNGSLAEEEVVInSENFTDNAKIIIVQLNESMEINCARPN 

NNTRKGI!lMGl?GKAFYATGAIIGDIRRAHCNrSQTKWNNALKQIAIKI.REQFGNXT!VFTNSSGGDPEIV 
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l!IHSFNCGGEFFYCNTSLLFNSIWNSTTLSNSTTGDGNITLPCRIKQIINMWQKVGKAMYAJ?l?IQGLIKCT 

SNITGMLLIRDGGNINCTETNTTNCNETETFRPVGGDMRDNWRSELYKYKVVUEPLGIAPTKAXRRVVQ 

REKR · 

<U-071c11;DNAlHI11-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGAGATCAGGAGGAATTGTCAGCACTGGTGGTGGAA 

ATGGGGCACCATGCTCCTTGGGATGTTGATGATCTGTAGTGCTAACGAGCAATTGTGGGTCACAGTCTAT 

TATGGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGACA 

CAGAGGCACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCTAACCCACAAGAAGTAGTATT 

GGTAJ'U\TGTGACAGAAAATTTTAATATGTGGAAAAATAACATGGTAGAACAGACGCAGGAGGATATAATC 

· AGTTTATGGGATCAAAGCCTAAAGCCATGTGTAAAA'l'TAACCCCACTCTGTGTTACTCTAAA'I'TGCACTG 

ATTGGACCCTACATTGCAATAATAATGATACTAATTGCACTACTTTAAAAAATGATACTMAACCAATAA 

TAATAGTAGTTTGAGAACAATGGAGGGAGGAGAAGTAAAAAACTGCTCTTTCAATGTCACCACAAGCCTA 

AGAGATAAGGAGC~GAATATGCACTTTTTTATAAACTTGATG
TAGTACCAATAGGTAATGATAATA 

CAAGCTATACGCTGATAAATTGTAACACCTCAACCATTACACAGGCCTGTCCAAAGGTAACCTTTGAACC 

AATTCCCATACATTATTGT~.CCCCGGCTGGT'l'TTGCGCTTCTA
AAGTGTAATGATAAGAAGTTCAATGGA 

ACAGGACAGTGTJ\AAAATG'l'CAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTATCAACTCAAT 

TGCTGCTAAATGGCAGTCTATCAGAAGGAGAGGTAATGATTAGATCTGAAAATTTCACAAACAATGCTAA 

AACCATAATAGTACAGCTGAATGAATCTATAGCAATTAA1'TGTACAA.GACCCAACAACAATACAAGAAAA 

AGTATAACTATAGGACCGGGGAGAGCATTTTTTACAACAGGAGAAATAACA.GGAGATATAAGACAAGCAC 

ATTGTAACCTTAGTGCAGTACAATGGAATAACACATTAAAACAGA'I'AGTTGCAAAATTAAGGGAACAAT'I' 

'I'GGGAATAATACAATAAGCTTTAATAAATCCGCAGGAGGGGACCCAGAAATTGTAATGCACAGT'l."L'TAAT 

'l'GTGGAGGGGAATT'l"l"l'C'l'ACTGTGATACAACACAGCTGTTTAATAGTACTTGGGA.TAATGACACAGACT 

'tAAGTATTAAGAATGAGACTACAGAATCAAACAACAAAACTATCACACTCCCGTGCAGAATAAAACAAA'l' 

TATAAACA!l.l\.TGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCAGAGGACAAATTAAATGTTCA 

TCAAATATTACAGGGCTACTATTAACAAGAGATGGTGGTATGAACAATAGCGCCAACGAGACCTTCAGAC 

. CTGGAGGAOOAGATATGAGGGACAATTGGAGAAGTGl!ATTATATAAATATAAAGTAGTAAAAATTGAGCC 

ATTAGGGGTAGCACCCACCAAGGCAAAGAGAAGAGCGGTGCAAAGAGAAAAAAGAGCAGTGGGAATAGGA 

GCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-071c11;l?RT/1;HIV-1> 
S/.NEQLWWWGV'l?W/KEATTTLFCASDAKAYDTE!\ENVWA.THACVPTDI'Nl?QEVVLVNllTENFNMWKN 

miiv:E:QTQEOlISLWDQSLKl?CVKLTl?LCVTLNCTDWTLHCNNN.DTNCTTUGIDTKTNNNSSLRTMEGGEV 

KNCSFJ.llVTTSLRDK!!RKEYALFYKLDVVPIGNDNTSYTLlNCNTSTITQACI'KVTFEI'Il?IHYCTl?AGFA 

LLKCNDKXFNGTGQCKNVSTV'QCTHGI:Rl?VVSTQLLLNGSLSEGEVMIRSENFTNNAKTIIVQLNESIAI 

NCTRJ?NNlll'l'RKSITIG!'Gl'lAl."FTTGEITGDIRQAHC?ILSAVQWNNTLKQlVAKLREQFGNN.t'ISFNKSAG 

. GDl?EIVMHSFNCGGEFl?YCDTTQLFNSTWDNDTDLSIKNETTESNNKTITLl?CRIKQIINRWQEVGKl\MY 

Al?l?IRGQIKCSSNITGLi.LTRDGGMNN'SllNETFRl?GGGDMRDNWRSELYKYKl/VKIEl?LGVAJ?Tl<'.AKRRA 

VQREXR - .. . . " 

<U-104_3c11DNA;HI1T-l> 
AGAAAGAGCAGAAGACAGTGGCAA'l'GAGAGTGAAGGGGATCAGGAAGAAT'l'GCTTACGGAAATGGGGCAC 

CATGCTCCTTGGGATATTAATGATCTGTAGTGCT~AAATTTG
TGGGTCACAGTCTATTATGGGGTG 

CCTG'l'GTGGAAAGAAGCAACCACCACTC'l'ATTCTGTGCATCAGATGCTAAAGCATATGCTACAGAGGCAC 

ATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCTAACCCACAAGAAGTAGTAATGGAl\AATGT 

GACAGAAAATTTTAACATGTGGJ\Al\AATAACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGG 

GATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTG'I'GTTACTCTAAAT'?GCACTGACTGTGTGA 

CTTCAAATTGCAC'I'AAGTTGAAGAATGTCACTAATAATGCTAATATTAGCAAGATGGAGATGGAGGAGGG 

AGAAATGAAAAACTGCTCTTTTAACATCACCTCAGGCATGAGAGATAAGATGAAGAAAGAATATGCATTT 

TTTTATilAACTTGATATAGTACCAATAAGTAATGATAATACTAGCTATAGATTGATAAGTTGTAATACCT 

CAGTCATTACACAGGCATGTCCAAAAG'l'ATCCTTTGAGCCAATTCCCA'I'ACATTATTGTGCCCCGGCTGG 

TTT'l'GCGATTCTAAAATGTAATGATAAGAAGTTCAATGGAACAGGACCATGTAAAAATGTCAGCACAGTA 

CAATGTACACATGGAATTAGGCCAGTAGTGTCAACTCAATTGCTGTTAAATGGCAGCCTAGCAGAAGAAG 

AGGTAGTAAT'l'AGATCTGAAA<\.TTTAACGGACJ\ATGGTAAAACCATAATAGTACAGCTGAACGAATCTGT 

ACACATTAATTGTACAAGACCCAGCAACAATACCAGAAAAAGTATACATATAGGACCAGGGMAGCATTT 

TATGCAACAGGACAAATAATAGGAGATATAAGACAAGCACACTGTAACATTAGTGAAAAACAATGGAATA 

AAACTTTAAGCCAGATAGTTAAAAAA'l'TAAGAGAACAATTTAAAAATAAAAcAATAGTCTTTµTCAATC 
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CTCAGGAGGGGACCCAGAAATTGTAATGCACAGTTTTAATTGTGGAGGAGAATTTTTCTACTGTAATTCA 

ACACAACTATTTAATACTACTTGGAATTGGAATGATACTGJ\AGGG'!'CAAATAACACTGAAAGAAATGAAA 

GAAATATTACACTCCCATGCAGAATAAAACAAATTGTAAACAGGTGGCAGGAAGTAGGAAAAGCAATGTA 

TGCCCCTCCCATCAGCGGACCAATTAGCTGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGT 

GGTCTCCCAAACAATACTGA.GACCTTCAGACCAGAAGGAGGAAATATGAAGGACAATTGGAGAAGTGAAT 

TATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAATAGCACCCACCAAGGCAAAGAGAAGAGTGGT 

GCAAAGAGAAAAAAGAGCAGTGACATTAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-104_3cl;PRT/1;HIV-l> 
SAAGNLWVTVYYGVWWKEATTTLFc::ASDAKAYATEAHNVWATHACVPTDPNPQEVVMENVTENFNMWKN 

NMVEQMHEDIISLWDQSLKPCVKLTPLCVTLNCTDCVTSNCTRLKNV'TNNANISKMEMEEGEMKNCSFNI 

TSGMRDKMKKEYAFFYICLDIVPISNDNTSYl!LISCNTSV!TQACPKVS~E
PIPIHYCAPAGFAILKCNDK 

KFNGTGPCKJ)JVSTVQCTHGIRPVVSTQLLLNGSLAEEEVVIRSENLTDNGKTIIVQLNESVHINCTRPSN 

NTRKSIHIGP~ATGQIIGDIRQAHCNISEKQWNKTLSQIVICKLREQF
KNKTIVFNQSSGGDPEIVM 

HSFNCGGEFFYCNSTQLFNTTWNWND'l.'EGSl'lNTERNERNITLPCRIKQ!VNRWQEVGRAM;YAPpISGPIS 

CSSNXTGLLLTIUlGGLPNNTETFRPEGGm!KDNWRSELYKYKVVKIEPLGIAPTKAf<RRWQREKR 

<U-141cl;DNA;HIV-1;," 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAATTATCAGCACTGGTGGAAATG 

GGGCACGATGCTCCTTGGAATGTTGATGATCTGTAGTGCTGCAGAACAATTGTGGGTTACAGTCTATTAT 

GGGGTACCTGTGTGGAAGGAAGCAAAGACCACTCTATTCTGTG_CATCAGATGCTAAAGCATATGAAACAG 

AGGTACATAATGTTTGGGCCGCACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGC 

AAATGTGACAGAM.ATTTTAATATGTGGGACAACAACAAGG'l'AGAACAGATGCAGGAGGATATAATCAGT 

TTATGGGATGAAGGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTATTACTCTAAATTGCACTGACC 

CCTGTGATGCTCJIAAATAGCACTCGAAGTTGCACTTATTTGAATGATACGGTGGAAGAGGAGAGAGGACA 

AATAAGAAATTGCTCTTTCAATATCTCCACAAAGCTAGAAAATAGAAGGCAGACAGGATATGCAGTTTTT 

GATAAACTTGATTTAGTACCAGTAGATGG'l'GGTAATAATACTGTCAGATATAGGTTGATAAATTGTAACA 

CCTCAGTCATTACACAAGCA'I'GTCCAAAGGTATCCTTTGAACCAATTCCCATACATTATTGTACCCCAGC 

TGGTTTTGCGATTC'I'AAAGTGTAATGATAAGAAGTTCAATGGAACAGGGCCATGCACAAATGTCAGCACA 

GTACAA'l'GCACACATGGAATTAGGCCAGTAGTG'I'CAACTCAACTGCTGTTAAATGGCAGTCTGGCAGAAG 

AAGAGGTAGTAATTAGATCTAAAAATTTCACAGACAATACTAAAACTATAATAGTACAGCTGAATGAATC 

TGTACAAATTAATTGTACAAGACCCAACAACAATACAAGACAGAGTACACCTATGGGJ\CCAGGGAAAGCA 

CTTTACACAACACAGJ\TAATAGGAGACATAAGACAAGCACATTGTAACATTAGTACJIAAAGATTGGAATG 

ACACCTTAAAAAAGATAGTTACAAAATTAGAA.GAACAATTTGAAAATMAACAATAAGCTTTAATCAATC 

CTCAGGAGGGGACCCAGAAATTGTAAAGCll.CAGTTTTAATTGTGGAGGGGAATTCTTCTACTGTGATACA 

ACAAAACTATTTAATAGTACTTGGCCTGCAAGTATCAAT~ATACCACT
GGAGTAAATATCACTGGAGTTA 

TCACACTCCCA'I'GTAGAATAMACAAATTATAM.CAGGTGGCAGGGAGGAGGAAAGGCAATGTATGCTCC 

TCCCATCAG'I'GGACCAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTGAT 

GACAATAATGGGGCTGAGACC'I'rTAGACCTGGAGGl\.~AGATATGAGGGACA
ATTGGAGAAGTGAATTAT 

ATAAATATAAAGTAGTAAM.ATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGG'I'GCA 

GAGAGAAAAAAGAGCAGTGGGMCACTAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-141c11PRT/l;HIV-l> 
SAAEQLWVTVYYGVPVWKEAKTTLFc::ASDAI<AYETEV!lNVWAAHACVPTDPNPQlllVVLANVTENFNMWDN 

NKVEQ~QEDIISLWDEGLKPCVKl:.TPLCI'l'LNCTDPCDAQNSTRSCT:!!L
NDTllEEERGQIRNCSFNISTK 

LENRRQTGYAVFDKr..DLVPVDGGNNTVRYRI.oINCNTSVITQACPKl!SFEPIFIHYCTPAGFAILKCNDKK 

FNGTGPCTNVSTl/QCTHGIRPVVSTQLLLNGSLAEEEVVIRSKNFTDNTKTIIVQLNESVQINCTRPNNN 

TRQSTPMGPGKAiiYTTQIIGDIRQAHCNJ:STKDWNDTLKKIVTKLEEQFENKTISFNQSSGGDPEIVKHS 

FNCGGEFFYCVTTKWFNSTWI'ASINYTTGVNITGVl:TLPCRIKQIINRWQGGGKAMYAPPISGPIRCSSN 

ITGLLLTRDGGDDNNGAETFRFGGGOMRDNWRSELYKYKVVlt!EPLGVAPTKAKRRVVQREKR 

<U-165c11DNA;HJ:IT-l> 
AGAAAGAGCAGMGACAGTGGCAATGAAAGTGAGGGAGACCAGGAGGAATTATTGGGACTTG'I'GGAGATG 

GGGCACGATGC'l'CCTTGGGATGTTAATGATCTGTAGTGCTACAGAACAATTATGGGTCACAATCTATTAT 

GGGGTACCTG'l'GTGGAAAGAAGCAGATACCACTCTATTTTGTGCATCAGATGCT/.AAGCATATGATACAG 

AGAAACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCTAACCCACAAGAAGTAGTAATGGC 

AAATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCAGAAGGATATTATCAGT 
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CTATGGGATGAAAGCTTAAAACCATGTGTAAAATTAACCCCACTCTGTATCACTTTAAATTGCAATACTT 
TAAATTGCACACATAACAATAATTGTAGTAGTTTGAGAGAAGAAATGACAAACTGCTCCTTCAATGCCAC 
CTCAAAATTGAGAGATAAGGTTCGGAAACAATATGCAATTTTTTCTAAACTTGATGTGGTAAAACTAGAT 
AGTAATAATAATGAAACAGAATATAGGTTGATAAATTGTAACACCTCAGTCGTTACACAGGCCTGTCCAA 
AGGTATCATTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAGTGTAACAA 
TAAGACATTCGATGGAAAAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCA 
GTAGTGTCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGGGATAGTAATTAGATCTGACAATA 
TCTCAGACAATACTAAAACCATAATAGTACAGCTGAATGAATCTGTAGCAATTAATTGTTCAAGACCCCA 
CAACAATACAAGAAAAAGTATACATATAGCACCAGGGAGAGCCTTTTATGCAACAGGAGACATAATAGGA 
GATATAAGACAAGCACATTGTAACATTAGTAGAAAACAATGGAATAAAACTTTAGAACAGGTAGCTAAAA 
AATTAAGAGAAAAATTTGTAAATAAAGCAATTATCTTTAAAAACTCCTCAGGAGGGGACCCAGAAATTGT 
AATGCACAGTTTTAATTGTAGAGGGGAATTTTTCTACTGTAATACAACACCACTGTTTAATGGGACTTGG 
AATGGTACTAATTTGAGTAC'l'AATAAGGAGTCAAATGACACAATCATACTCCAATGTAGAATAAAACAAA 
TTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATTGCAGGACAAATTAACTGTTC 
ATCAAAAATTACAGGGCTACTATTAACAAGAGATGGTAGTAGCACAAATGGGACAAATGAGACTGAGATC 
TTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGCGAATTATATAAATATAAAGTAGTAAGAG 
TTGAACCAATAGGAATAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGG 
AACGTTAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-165cl;PRT/1;HIV-l> 
SATEQLWVTIYYGVJ?VWKEADTTLFCASDAKAYDTEKBNVWATHACVPTDPNPQEVVMANVTENFNMWKN 
NMVEQMQKDIISLWDESLKPCVKLTPLCITLNCNTLNCTHNNNCSSLREEMTNCSFNATSRLRDKVRKQY 

.AIFSKLDVVlU.DSNNNETEYRLINCJ.ll'l'SVVTQACPKVSFEPIPIHYCAPAGFAILKCNNKTFDGKGPCTN 
VSTVQCTHGIRPVVSTQLLLNGSLAEEGIVIRSDNISDNTKTIIVQLNESVAINCSRPHNNTRKSIHIAP 
GRAFYATGDIIGDIRQAHCNISRKQWNKTLEQVARKLREKFlnn{AIIFKNSSGGDPEIVMHSFNCRGEFF 
YCN".l'TPLFNGTWNGTNLSTNKESNDTIILQCRIKQIINMWQEVGKAMYAPPIAGQINCSS!U'l'GLLLTRD 
GSSTNGTNETEIFRPGGGDMRDNWRSELYKYKVVRVEPIGIAPTKAXRRWQREKR 

<U-187cl;DNil.;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGACGGGGATCAGGAAGAATTACTTATGGAGATGGGGCAC 
CTTATTCCTGGGGATATTGATGATCTGTAAGGCTGCAGJIAAACTTGTGGGTCACAGTCTATTATGGGGTA 
CCTGTGTGGAAAGACGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCTGTTGATACAGAAGTAC 
ACAATGTGTGGGCCACACATGCCTGTGTACCCACAGACCCAAACCCACAAGAAGTAG'l'ATTGTATAATGT 
GACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGG 
GATGAAAGTCTAAAGCCATGTGTAAAGCTAACCCCACTCTGTGTTACTTTGAATTGCACTGATGAATTGA 
ATATCAATACTAATAATACCTGTAGTAATACCAGTAGTGGCACTAATAATACCAGTAATTGCACTAA'rGC 
TGAG'l'CGACTATCATCAGTACCAGTAATAGTAGCAATACCAGAAATATCAGTGATAGTAGCAAGATAGAG 
AAAGGAGAAATAAAAAACTGTACTTTCAATATCACCACAAGCATAAGAGATAAGGTGCAGAAAGAATATG 
CACTGTTTTATAAACTTGATGTAGTACCA:ACAGG'l'AGTGACAATA,t::TAGC'l'ATAGGTTGATAAGT'l'GTAA 
TACCTCAGTCATTACACAGGCCTGTCCAAAGGTAACCTTTGAGCCAATTCCTATACATTAT'l'GTGCCCCG· 
GCTGGTTA'l'GCGATTGTAAAGTGCAACAATAAGACATTCAGTGGAAAAGGACCA'l'GTAAAAATGTCAGCA 
CAGTACAATGCACACATGGGATTAAGCCAGTAGTATCAACTCAGT'l'GCTGTTAAATGGCAGTCTGGCAGA 
AAAAGATATAGTAATTAGATCTGACAACTTCTCAAACAATGC'l'AAAACCATAATAGTGCAGCTGAACACA 
TCTGTAGAAATTAATTGTACAAGACCCAGCAACAATACAAGAAAAAGTATTCATATAGGACCAGGGAGAG 
CATTTTATGCAACAGATATAATAGGAGATATAAGACAAGCACATTGTAACATTAGTGAAGAAAATTGGTA 
TAAAACTCTAAAGCAGGTAGCTATGAAATTAGGAGAACAGTTTCAGAATAAAAAAATAGTCTTTAATCAA 
TCCTCAGGAGGGGACCCAGAAATTGTAATGCACAGTTT'l'AATTGTGGAGGGGAAT'l'TTTCTTCTGTAGTA 
CATCACAACTGTTTAATAGTACTTGGAATTATAGTACTTGGGATGAAATAGAAAATAAAACTCM.GGAAA 
TGGCACACTCACACTCCCATGCAGAATAAAACAAATTGTAAACATGTGGCAGGAAGTAGGAAAAGCAATG 
TATGCCCCTCCTATCAAAGGAAATAT'l'ACATGTTCATCAAAGATTACAGGGTTGC'I'ATTAACAAGAGATG 
G'I'GGTAAGACTAATATCAATGGCACCGAGATCTTCAGACCAGGAGGAGGAGATATGAGGGACAA'l'TGGAG 
AAGTGAACTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAATAGCACCCACCAAGGCAAAGAGA 
AGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTATGTTCCTTGGGTTCTTGGGAGGCAGCA 
GGAAGCACT 

<U-187cl;PRT/l;HIV-l> 
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KAAENLWVTVYYGVPVWlIDATTTLFCASDAKAVDTEVHNVWATHACVl'TDPNPQEVVLYNVTENFNMWKN 
NMVEQMllEDIISLWoESLKPCVKLTPLCVTLNCTDELNINTNNTCSNTSSGTNN'L'SNCTNAESTIISTSN 
SSNTRNISDSSKIEKGEIKNCTFNITTSIRDKVQKEYALFYKLDVVPTGSDNTSYRLISCNTSVITQACP 
KVTFEPIPIHYCAPAGYAIVKCNNKTFSGKGPCKNVSTVQCTHGIKPVVSTQLLLNGSLAEKD:rv:I:RSDN 
FSNNAKTIIVQLNTSVEINCTRPSNNTRKSIHIGPGRAFYATDIIGDIRQAHCNISEENWYKTLKQVAMK 
LGEQFQNKKIVFNQssGGDPEIVMHSFNCGGEFFFCSTSQLFNSTWNYSTWDEIENKTQGNGTLTLPCRI 
KQ!VWMWQEVGKAMYAPPIKGNITCSSKITGLLLTRDGGKTNINGTEIFRPGGGDMRDNWRSELYKYKVV 
KIEPLGIAPTKAKRRVVQREKR 

<U-19Scl;DNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGATGGGGATCAGGAGGAATTATCAGCACTTGTGGAGATG 
GGGCACCATGCTCCTTGGGATGTTGATGATCTGTAAAATCACTACAGGAAAAACGTGGGTCACAGTCTAT 
TATGGGGTACCTGTGTGGAAAGAAGCAACTACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATA 
CAGAGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAAAAATAGTAAT 
GGTAAATGTGACAGAGGAATTTAACATGTGGAAAAATAACATGGTAGAACAGATGCATGAGGATATAATC 
AGTTTATGGGATCAGAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGCGTTACTTTAAATTGCAATG 
ATACTACGGAGAGAAATTGCACTGGTCCCGATGGTAGAAAAATAAATTGCACTGAAGTGAAAAATTGCTC 
TCTCAATATCACCACAAACATAAGAGATAAGGTGCAGAAAGAATATGCACTTTTTTATAGJ\ACTGATGTG 
GTGCCAATAGATAATAATAATACTAGTACCAGCAGTCATAGCTATAGGTTGATAAGT'l'GTAATACCTCAG 
TCCTTACACAGACCTGTCCAAAAGTATCCTTTCAGCCAATTCCCATA<;ATTATTG'l'GCCCCGGCTGGTTT 

· 'l'GCGATTCTAAAATGTAACAATAGGACATTCAATGGAAAAGGAGAATGTGGTAATGTCAGCACAGTACAA 
_'l'G'l'ACACATGGAATTAAGCCAGTAGTA'l'CAACTCAGCTGCTGCTAAGTGGCAGTCTAGCAGAACAAGAGA 
TAGTGCTTAGATCTGACAACTTCTCAGACAATGCTAAAACCATAATAGTACAGCTGACTAAACCTGTAGA 
AATTAATTG'l'ACACGACCCAACAACAATACAAGAAAAAGTATAGC'l'A'l'AGGACCAGGGAGAGCATTTAT'l' 
GCAACAGGAGACATAATAGGAGATATAAGACAGGCACATTGTAACA'l'TAG'l'AAAGTAGCATGGAATAACA 
CTATAGAAGAGGTAGCAAGAAAA'l'TAAGCAAACAATT'l'GGGAATAGATCAATAACCTTTAA'l'CAA'l'CCTC 
AGGAGGGGACCCAGAAA'l'TG'l'AA'l'GCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATACAACA 
GGACTA'l'T'l'AGTAGTACTTGGAATGTTACTGA'l'AATTGGAATGCTACTGAAGAGGCAAATACCACTAGGG 
TAAATATCACACTCCCATGCAGAATAAGACAAATTGTAAACA'l'GTGGCAGGAAGTAGGAAAAGCAATG'l'A 
TGCCCCTCCCATCAGAGGACAAATTAGTTGCTCATCAAATA'l'TACAGGACTGATATTAACAAGAGATGGT 
GGTAACCAGAGCAACGAGACGACCCCTGAGATC'l''l'TAGACCTGGAGGAGGAGA'l'ATGAGGGACAATTGGA 
GAAG'l'GAATTATATAAATATAAAGTAGTAAAAA'l'TGAACCTATAGGAATAGCACCCACCAAGGCAAAGAG 
AAGAGTGGTGCAGAGAGAAAAAAGAGGGGTAC'l'AGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGA 
AGCACT 

<U-19Sc1;PRT/1;HIV-1> 
KITTGKTW\/TVYYGVPVWKETTTLFCASDAll'AYOTEVHNVW'ATHACVPTDl?Nl'QKIVMVNVTEEFNMWK 
NNMVEQMEEIJIISLWDQ$LKPCVKLTPLCVT.LNCNDTTERNCTGPDGRKINCTEVKNCSLNITTNIRDKV 
QKEYALFYRTDVVPIDNNNTSTSSHSYRL;SCNTSVLTQTCPKVSFQPIPIHYCAPAGFAILKCNNRTFN· 
GKGECGNVSTVQCTHGIKPVVSTQLLLSGSLAEQEIVLRSDNFSDNAKTIIVQLTKPVEINCTRI'NNWTR 
KSIAIGPGRAFIATGDIIGDIRQAHCNISKVAWNNTIEEV2\RKLSKQFG\\lRSITFNQsSGGDPEIVMHsF 
NCGGEFFYCNTTGLFSSTWNVT!rnWNATEEANTTRVNITLPCRIRQIVNMWQEVGKl\M'fAPPIRGQISCS 
SNI'l'GLILTRDGGNQSNETTPEIFRPGGGDMRDNWRSELYKYKVVKIEPIGIAP'l'KllKRRVVQREKR 

<U-208_4c1;DNA;H!V-1> 
AGAAAGAGCAGAAGACAGTGGCAA'l'GAGAGTGAAGGGGA'l'cAGGAAGAA'l'TGTCAC'l'CCTGGAGA'l'GGGG. 
CACCATGCTCCTATGGAGATGGGGCACCA'l'GCTCCTTGGGTTGTTAATGATGA'l'CTG'l'AA'l'GCTAAAGAA 
GAAAAAACGTGGGTCACAGTA'l'ATTATGGGGTACC'l'GTG'l'GGAAAGAAGCGACCACCACTCTATTTTGTG 
CATCAGATGCTAAAGCATA'l'GACACAGAGGTACATAATG'l'TTGGGCCACACATGCC'l'GTG'l'ACCTACAGA 
CCCCGACCCACAGGAAATATTCTTGGAAAATG'l'GACAGAAAATTT'l'AACA'l'G'l'GGAAAAATAACATGGTA 
GAACAGATGCATGAGGATATAATCAGTTTG'l'GGGATCAAAGCCTAAAGCCA'l'GTG'l'AAAA'l'TAACCCCAC 
TCTGTGT'l'ACG'l'TAAATTGCAC'l'AATGTGAGGATTACTAGCATAAATTGCACTGA'l'GCGAGTAGTAATAG 
CACTGGTGTGGAAAAAACTACTAGCACTAATGGGGGGAATGTTACTATT'l'GTAATAC'l'AC'l'GAGGAGA'l'A 
AAAAACTGC'l'CCTTCAACATCACCACCAACA'l'GAAAGATAAGA'l'ACAGAAGACATATGCACTG'l'TT'l'ATA 
AACT'l'GA'l'GTAGAACCAATAGATAAGGGGAATGAGAATAGCACCAGCTATAGGGTGATAAG'l'TGTAACAC 
TTCAACCATTACACAGGCCTG'l'CCAAAGGTA'l'CCTTTGAGCCAAT'l'CC'l'ATACATTATTGTGCCCCGGCT 
GGTT'l''l'GCGATTCTAAAATGTAGAGA'l'AAAAGGTTTAATGGAACAGGACCATGTACAAATG'l'CAGCACAG 
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TACAATGTACACATGGAATTAAACCAGTAGTATCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGA 
AGAGATAGTACTTAGATCTGAAAATTTCTCGAACAATGCTAAAAACATATTAATACAGCTAAAAGAACCT 
GTAGAAATTAATTGTACAAGACCCAACAACAATACAAGAAAAGGTATACATATAGGACCAGGAAGAGCAT 
TTTATGGAACAGATATAATAGGAGATATAAGACAAGCACATTGTAACATTAGCAGAGAAAAATGGAATAG 
CACTTTAAG'l'CAGATAGTTGATAAATTAAGAGAACAA'I'ATGGGAAAAATAAAACAATAATCTTTGATCAA 
CCATCAGGAGGGGACCCAGAAATTGTAACGCACAGTTTTAATTGTGGAGGAGAATTTTTCTACTGTAATT 
CAACACAACTGTTTAATAGCACTTGGTATGATAATAGTACTTGGAATGAGAATAAAAATCACACTAAAAA 

.' TGACACAATCACGCTCCCATGCAGAATAAAGCAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATG 
TATGCCCCTCCCATCAGAGGACl\AATTAAATGCTCATCAAATATTACAGGGCTAATAATAACAAGAGATG 
GGGGGAACAACAACAGCGAGACCTTCAACAACGAGACCTTCAGACCTGGAGGAGGAAATATGAAGGACAA 
TTGGAGAAG'!'GAATTATATAAATATAAAGTAGTAAGAATTGAGCCATTAGGAGTAGCACCCACCAGGGCA 
AAGAGGAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTGTGTTCCTTGGGTTCTTGGGAG 
CAGCAGGAAGCACT 

<U-208_4cl;PRT/l;HIV-1> 
NAKEEK'I'WWWGVl'VWKEATTTLFCASDAKAYDTEVHNVW'ATHACVPTDPDl?QBIFLBNVTENFNMWK 
l!ilNMVBQM!lllDIISLWDQSLKl?CVKLTPLCVTLNCTNVRJ:TSINCTDASSNSTGVBKTTSTNGGNVTICNT 
TBBIKNCSFNITTNMltDKIQK'!'YALFYKLDVEPIDKGNEN'STSYRVXSCNTSTI'I'QACl?KVSFBPIPIHY , 
CAPAGFAILKCRDKRFNG'l'GPCTNVSTVQCTHGIKJ?VVSTQLLLN'GSLABBBIVLRSE:NFSNIDUOCCLIQ 
LKBPVEINCTRPNNNTBKGIHIGPGRAFYGTDIIGDI.RQAHCNISREKWNSTLSQIVDKLRE:QYGKNKTI 
IFDQPSGGDPBIV'I'E'SFNCGGEFFYCNSTQLFNSTWYDNSTWNBNKNHTKNDTITLPCRIKQF~QEV 

GKAMYAP.PIRGQIKCSSNITGLIITRDGGNNNSETF:mvETFRPGGGNMKDNWRSBLTicrKVVRIEPLGVA 
PTRAKRRVVQREKR 

<U-210c2;DNA;HIV-1> . 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGAcCAAGACGAATTATCAGCACTTATGGAGATG 

. GGGCATCATGCTCCTGGGGATATTGATGATCTGTAGTGCTACAGAACAATGGTGGGTCACAGTCTATTAT 
GGAGTACCTGTGTGGAGAGATGCAAATACCACTCTATTTTGTGCA'l'CAGATTCTAAAGCATATGCTACAG 
AGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAATAAACTTGGA 
AAATGTAACAGAAGAGTTTAACATATGGAAAAATAACATGGTAGAACAAATGCATGAGGATATAATCAGT 
TTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTTACTTTAAATTGCACTGATT 
ACAATGGTACTCATACCAATACTACTAATACCACTAGTATTTATGGGGAAAAGATGGAAATAGGAGAAGT 
AAAGAAATGCTCTTTCAATGCTACCACAATCATAAGAGATAAGGTGGACAAAGAAGAAGCACTTTTTTAT 
AAACTTGATATAGTACCAATAGATGGTAATAATGAGACTAACATAGTTAATAATGGGACTAATAATACTA 
GTACCAACTATACCAGCTATAGGCTAATAAATTGTAACACCTCAGTCATTACACAGGCCTGTCCAGAGGT 
ATCCTTT~GCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTC'I'AAAGTGTAAAGAGAAG 
GCGTTCAATGGAAGTGGGCCATGTAAAAATGTCAGCTCAGTACAATGTACACATGGAATTAAGCCAGTAG 
TATCAACTCAATTGCCGTTAAATGGCAGTCTAGCAGAAGAAGAAGTAGTAATTAGATCTGAAAATTTCAC 
AAACAATGCTAAAACCATAATAGTACAGCTGAAAGAAGCTGTWCATTAGTTGTATAAGGCCCAACAAC 
AA'I'ACAAGAAAAASTATACCTATAGGACCAGGGA~CA'.M'TTATGCAACAGGAGACATAATAGGl'>GA'fl(''":· 
TAGGACAAGCACATTGTAACCTTAGTAGAACAAATTGGAATAAAACTTTACAACAGATAGCTACAAAATT 
Jl<GGAGAAAAGTTTAATAAAACAACAATAATCTTTAATCAATCC'I'CAGGAGGGGACCCAGAAATTGTAATG 
CACAGTTTTATTTGTGGAGGGGAATTTTTCTACTGTAATACAACACAACTGTTTAATAGTACTTGGAACT 
GTACTGAGAATGGGAATTGTACACTGGTTACCGGTACTTGGCCTGACAGGCCAAATAGAACTGGAGAAAA 
TGACACAATCACACTCCCATGCAGAATAAAACAAATCATAAACCTG'l'GGCAGGAAGTAGGAAAAGCAATG 
TATGCCTCTCCCATCCAGGGACTAATTAATTGTACATCAAATATTACAGGGCTGCTATTAACAAGAGATG 
GTGGTACCCATAGTAG.ACAGAATG11.GACC'L'TCAGACCTGAAGGAGGAAATATGAAAGACAATTGGAGAAG 
TGAATTATATAAATATAAAGTAGTAAGAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAA.GA 
GTGGTGCAGAGAGAAAAAAGAGCAGTGGGA'I'I'GGGAGCTATGATCCTTGGGTTC'I'TGGGAGCAGCAGGAA 
GCACT 

<U-210c2;PRT/l;HIV-1~ 
SATEQWWVTVYYGVPVWRDANTTLFCASDSKAYATEVHNVWATHACVP'I'Dl?NPQEINLBNVTEEFNlmN 
NMVEQMHEDIISLWDQSLKJ?CVI<LTl?LCV'l'LNCTD~THTNTTNTTS'.rYGEKMEIGEVKKCSFNATTII 
RDKVDKEEl\LFYKLDIVPIDGNNETNIVNNGTNNTSTNYTSYRLINCl!TSV'ITQACPEVSFEPIPIHYCA 
PAGFAILKCKEKAFNGSGPCKNVSSVQCTHGIKPVVSTQLPLNGSLAEEEVV'.CRSENFTNllTAKTIIV~K 
EA.VNISCIRPNNNTlU{SIPIGl?GRAFYATGDIIGDIGQAHCNLSRTJllWNKTLQQIATKt.GEKFNKTTIIF 
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NQSSGGDP~IVMHSFICGGEFFYCNTTQLFNS
TWNCTJlNGNCTLVTGTWl'DRl?NRTGENDT

ITLPCRIKQ 

IINLWQEVG~ASPIQGLINCTSNITGLLL
TJlDGGTHSRQNETFRPEGGNMKDNWRSE

LyXyKVVll.IE 

PLGVAPTKAKRll.11V_QREKR 

<U-215_2cl;DNA;HIV-1> 
AGAAAGAGCl'IAAACAG'l'GGCAA'l'GAAAGTGAAGGGGACCAGGATGAATTGTCAGCGC'l'GGTGGTGGACA'l' 

GGGGCACGATGCTCCTTGGGATGTTGATGA'l'CTGTAGTGCTGCAGAAAAG'l''!G'l'GGGTCACAGTCTATTA 

TGGGGTACCTG'l'GTGGAAAGAAGCAACCACCACTCTAT'l"l'l'GTGCATCAGATGC'l'AAAGCATATAAGACA 

GAAAAGCATAATGTCTGGGCCACACATGCCTGTGTACCCACAAACCCCAACCCACAAGAAGTAGTAATGG 

AAAATGTAACAGAATA'l'T'I'TAACATGTGGAAAAATAACATGGTAGMCAGATGCAGGAGGA'l'ATAATCllG 

TTTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTC'!GTGTAACTTTAACTTGTGTGAAT 

ATTACTAACT(;TAAGAATAATACTAACTGTAATAATGATAC'l'AACAGTAAGAATGATACTCTTAAGGAGG 

AGATAGGGGAAATAAAAAJ\.CTGCTCTTTCAACGTCACCACAGCCATAAGAGATAAGG'l'GCAGAAAGAATA 

TGCATTA'CTTCATAAAC'l''l'GATGTAGTACAAA'l'AGATAATGATAATACTAGTAGTAA'l'ACTTCTAAGCCT 

TATAGGTTGATAAGTTGTAACACCTCA.GTCATTACACAGGCCTGTCCAAAGGTAACCTTTGAGCCAATTC 

CCATACATTATTGT<:ICCTCGGC'l'GGTTTTGCGATTCTAAAGTGTAACAATAAGACTTTCAATGGAACAGG 

ACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTATCAACTCAAC'!G'l'TG . 

TTAMTGA.cAGCCTAGCAGAAAAAGAGGC-AATAGTTAGATCTGAAAATTTCACAAACAACGCTAMA.'l'CA 

TMTAGTA.cAGCTMA'l'GAATCTGTAGAGATTAA'l'TGTACAAGACCCAAcAA.CAA'l'ACAAGAAGMGTA'l' 

ACCTATAGGACCAGGGAAAGCA'l'TTT'I'TACATCAGAAATAATAGGAGATATAAGAAAAGCACACTGTAAC 

ATTAGTGGAACAAAGTGGAATGCCACTTTGCATAAAATAGCTATMAATTAAGAGAACAATATGGAAATA 

AAACAATAGTCTTTAATCAACCTTCAGGAGGGGACCCAGAAGTTG'l'MTGCACAGTTrTAACTG'l'GGAGG 

GGAATTTT'l'CTACTGTGATACAACACAAC'l'GTTTAATAGTACTTGGTTTAA'l'AGTACTTGGCCAAATA'l'C 

ACAC'l'TGAAGAAAATATCACACTCCCATGCAAAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAA 

· AAGCAATG'l'ATGCCCCTCCCATCAGAGGACAAATTAACTGTTCATCACAGATTACAGGGCTGCTATTAAC 

AAGAGATGGTGGTCAGGGTAACAA'l'ACTAACAACGACACTGAGATTTTCAGACCAGGGGGAGGAGATATG 

AGGGACAATTGG.AGAAGTGAATTATACAAATATAAAGTl!.GTAAGAATTGAGCCATTGGGAGTAGCACCCA 

CCi!AGGCAATGAGAAGJ!.GTGGTGCAGAGAGAAAAMGJIGCAATAGGJ!.CTAGGAGCTTTTTTCCTTGGGTT 

CTTGGGAGCAGCAGGAAGCACT 

<0-215_2cl1PRT/l1HJ'.V-l> 
SAAEKLWVTVYYGVPVW!CE!A.TTTLFCASDAKAYK'l'EKHNVWATHACVPTM'NPQEllVMENVTE'lFNMWHN 

NMVEQMQEOIISLWDQSLKPCVKLTP
LCVTLTCVNITNC~TNSKNDTLKEEI

GEIKNCSFNIT 

TT.UllD~FH!CLDVVQIDNDNTSSNTSK
PYlU.ISCNTSVITQACPKll'l'FEPIP

IHYCASAGFAJ: 

LKCNNKTFNGTGPCTNVSTVQCTHGIRPVVSTQLLLNOSLAEKEAIVRSENFTNN2\lUIIVQLNESVEIN 

CTRP.NNNTRRSIPIGPGKAFFTSEIIGDIRI<AHCNISGTKWNATLHKJ:AIRLREQYGNK'l'IVFNQPSGGD 

PEVVMHSFNCGGEFFYCO'l'TQLFNSTWFNS'rWPNlTLBENITLPCIO:KQFINMWQEVG!<AMJ1'APPIRGQI 

NCSSQITGLLLTROGGQGNN'l'NNDTEIFRPGGGDMRDNWRSELYKYKVVl\IEPLGVl\PT!CAMRRVVQREK 

R . 

<U-234c10;llNA;HIV-l> 
AGAAAGAGCAGAAGACAGTGGCAA'l'GAGAGTGATGGGGATCAGGAAGAGTTATCAGCAC'l'TGTGGAAAGG 

GGGCACCTTGCTCCTTGGAATA'.CTGATGATCTGTAGTGCTGCAGAACAATTG'l'GGGTCACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGATGCAACCACCACTTTATTTTGTGCATCAGATGCTAAAIX:ATATGATACAG 

AGG'l'ACACAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTAATGGG 

AAATGTGACAGAATl!.TTTTAACATGTGGA
CAAA'I'.AACATGGT~CAGATGCATGAGGA

TGTAATCAGT 

TTATGGGATCAAAGCCTAAAGCCATGTGTMAATTAACCCCACTCTGTGT'l'ACTTTMATTGCACTAATT 

TGGTGAATACTACCTGTAATGGGACTACTAACAATMTAC'l'ACCTGTACTGGGACTGCTAACAATGATAC 

'l'AATACCAATAGTACTAGGTGGG'l'GTATCAAGCGATGGCAGGAGAAATAAAAAACTGCTCTTTCAA'l'ATC 

ACCACAAACATAAGAGATAAGATAAAAAAAGAATATGCACTTTTTAATAGAC'l'TGATATAGTACCAATAG 

ATGATGAGAATAAGAATAC'l'GGCAATAC'l'AC'l'AGCTATAGGTTGATAAGTTGTAACACCTCAGTCAT'l'AC 

ACAGGCCTGTCCAAAGGTAACC'l"l'TGAACCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATT 

CTCAAGTG'l'AATGATAAGAAG'l'TCAA'l'GGAACAGGACCATG'l'ACAAATGTCAGCACAGTACAA'l'GTACAC 

ATGGAATTAGGCCAGTAGTATCAACTCAACTACTATTAAATGGCAG'l'CTAGCAGAAGAAGAGACAGTAAT 

'l'AGATCTAGCAAT'l'TCTCGAACAATGCTAAAATCATAA'l'AGTA.C!AGCTGAATGAAACTGTACGAATTAAT 

TGTACAAGACCCAACAACAATACAAGAAGAAGTATACATA'l'AGGACCAGGGAGAGCATTTTATGCAACAG 

GAGACATAATAGGAGATATAAGACAAGCACATTGTAACATTAGTGGAGAAGAATGGAGGAGAACTT'l'AAA 



WO 2004/110384 PCT/US2004/018672 
37/43 

ACGGATAACTATAAAATTAGGAGAACAATTTAATAAAACAAAAATAAGCTATAACCAATCCTCAGGAGGG 
GACCCAGAAATTGTAAGGCACAGTTTTAATTGTCAAGGGGAATTTTTCTACTGTGATACATCAGGACTGT 
TTAATAGTACTTGGGTGAAGAATGATACTTGGAATGAGAGTAGTAT'I'AGCAATGGAACTATCACACTCCC 
ATGCAGAATAAAACAAATTGTAAACATGTGGCAGGAAGTAGGAAGAGCAATGTATGCCCCTCCTATCAAA 
GGACAAATTAATTGTACATCGAATATTACAGGGCTGCTACTAACAAGAGATGGTGGTCAGACTAATAGCA 
CCAACAACGACACTGAGACCTTCAGACCTACAGGAGGAGATATAAGGGACAATTGGAGGAGTGAATTATA 
TAAATATAAAGTAGTAAAAATTGAACCATTAGGAATAGCACCCACCAGGGCAAAAAGAAGAGTGGTGCAA 
AGAGAAAAAAGAGCAGTGGGAACGATGGGAGCGTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-234c10;PRT/1;HIV-1> . 
SAAEQLWVTVYYGVPVWKDATTTLFCASDAKAYDTEVHNVWATHACV!'TDPNPQEVVMGNVTEYFNMWTN 
IDNEQMHEDVISLWDQSLKl'CVKLTl'LCVTLNCTNLVNTTCNGTTNNNTTCTGTANNDTNTNSTRWVYQA 
MAGEIRNCSFNITTNIRDKIKKEYALFNRLD'I'./PIDDENKNTGNTTSYllISCNTSVITQACPKVTFEPI 
PIHYCAPAGFAILKClllDlQ{FNGTGPCTNVSTVQCTHGIRPVVSTQLLLNGSLAEEETVlRSSNFSENAKI 
IIVQLNETVRINCTRPNNNTRRSIHIGPGRAFYATGDIIGDIRQAHCNISGEEWRilTLKRITIKLGEQli'N 
KTKISYNQSSGGDPEIVRHSFNCQGEFFYCDTSGLFNSTWVKNDTWNESSISNGTITLPCRIKQIVNMWQ­
EVGRAMYAPPIKGQINCTSNITGLLLTRDGGQTNSTNNDTETFRPTGGDIRDNWRSEl:.YKYKVVKIEPLG 
IAPTRAKRRWQREKR 

<U-236c2;DNA;Hrv-1> . 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAGGGGGATCATGAGGAATTACTTGTGGAAATGGGGCAT 
CATGCTCCTTGGGATATTGATGATCTGTAGTGCTACAGACAAATTGTGGGTCACAGTCTATTATGGGGTG 
CCTGTGTGGAAAGAAGCATCCACCACTCTATTTTGTGCATCAGATGCTAAAGCCTATGATACAGAGGTAC 
ATAATGTTTGGGCCACACATGCCTGTGTACCCACAGA'l'CCCAATCCACACGAATTAGAATTGGAAAATGT 
GACAGAAGATTTTAACATGTGGAAAAATGACATGGTCGAACAGATGCATGAGGATATAATCAG'l"l'TATGG 
GATCAAAGCCTAAAACCATGTGTAAAATTAACCCCACTCTGTGTTACTTTAAATTGCAGTGATGCTTTAA 
CTTGCAATAGGACATCAAATAGCAGTAGTACTTCAAATTGCAGTAACTGGGAACCGATAGAAGAAATAAA 
AAATTGCTCTTTCAATATTACCACAAGCATAGAAAATAAGATGCAGAAAAAGTCTGCATTTT'I'TGATGCC 
CTTGATGTAGTACAAATAGATGATACTAGTTATAGGTTGATAAATTGTAACACCTCAGTCATTACACAGG 
CCTGTCCAAAGATATCCTTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGCTTCTAAA 
GTGTAA.GGATCCGAAATTCAATGGAACAGGGCCATGTAAATATGCTAGCTCAGTACAGTGTACACATGGA 
ATTAGGCCGGTAGTATCAACTCAACTGCTGCTAAATGGCAGTCTAGCAGAAGAAGATATAGTAAT'I'AGAT 
CTGCCAATTTCTCGGACAACACCAAAGCCATAATAGTACAACTAAAAGAACCTGTAATAATTAATTGCAC 
AAGACCCAACAACAATACAAGACAAAGTGTACATATAGGACCAGGGAGCGCACTTTATACAACAGATATA 
ATAGGAGATATAAGAAAAGCACATTG'l'AACATTAGTAGAGCAGACTGGACTAAAGCTTTAAACCAGACAG 
'rCATAAAATTAAGAGAACAATTTAAGAATAAAACAATAG'l'CTTTAATCAATCCTCAGGAGGGGATCCAGA 
AATTGTAATGCACA.CTTTTAATTGTGGAGGGGAATTTTTCTATTGTAATTCAACAAAACTGTTTAATAGT 
ACTTGGAATGGGACTGAACCAGGAGAGTCAAATGACACTGTAA'l'CATACTCCCATGCAGAATAAAACAAA 
TTATAAATATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCAGAGGACAAATTAGATGTAC 
ATCAAATATTACAGGGC'l'GCTACTAACAAGAGATGGGGGAAATGAGACCACT~CGGGACTGAGACC 

TTCAGACCTGGAGGAGGAAATATGAAGGACAATTGGAGAAGTGAATTATATAAATATAAAGTGGTAAAAA 
TTGAACCATTAGGAGTAGCACCCACCAAGGCAAAAAGAAGA.GTGGTGCAGAGAGAAAAAAGAGCAATAGG 
GGCATTCGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-2Jac2;PRT/1;HIV-1> 
SATDKLWWWGVJ!VWKEASTTLFCASDAKAYDTEVHNVWATHA.CVPTDPNPHELEl:.ENVTEDFNMWl<N 
DMVEQMHEDIXSLWDQSLKPCVKLTPLCVTLNCSDALTCNRTSNSSSTSNCSNWEPIEEIRNCSFNITTS 
IEN!IMQKRSAFFDALDVVQXDDTSYRLINCNTSVJ:TQACPKISFEPIPIHYCAPAGFALLKCKDPKFNGT 
GPCKYASSVQCTHGXRPWSTQLLLNGSLAEEDIVIRSANFSDN'l'l:CAIIVQLKEPVIINCTRPNNNTRQS 
VHIGPGSALYTTDIIGDIRKAHCN:rSRl\DWTKALNQTVIKLREQFKNKTIVFNQSSGGDPEIVMHTFNCG 
GEFPYCNSTKLFNS'l'lmlGTEPGESNDTVlILPCRIKQIINMWQEVGKllMYAPPIRGQIRCTSNITGLLLT 
RDGGNETTKNGTETFRl?GGGNMKDNWRSELYKYXVVK!EPLGVAPTKAKRRWQREKR 

<U-260c3;0NA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAAAGTGAAGGGGATCAGGAAGAATTGTCAGCGCTTGTGGAGATG 
GGGCACGATGCTCCT'I'GGGATGTTAATGATATGTAGTGCTGCAGAGCAATTGTGGGTCACAGTCTATTAT 
GGGGTACCTG'l'GTGGAGAGAAGCAAACACCACTCTATTCTGTGCCTCAGATGC'l'AAAGCACAGGTTGCAG 
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AGGCACATAATGTATGGGCCACACATGCCTGTGTACCCACAGACCCTAGCCCACAAGAAGTAG'l'AATGGA _ 

AAATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCATGAGGATATAATCAGT 

TTATGGGATCAAAGTCTAAAGCCATGTGTGAAATTAACCCCACTCTGCGTTACTTT.l'.AATTGCACTAATG 

TGGGTTGCACTGGTAATACTACTGGACCCAATTGTACTTCTTTGACTGATCATAATAGTAATCTTACTTG' 

GGGAATGGAGAAAGGAG.AAATAAAAAA.TTGCTCTTTCAATGTCACCAGTATMCfuTAAGATGCAGAAA 

GAATATGCACTTTTTTATAAACTTGATGTAATGCCAATGGATAGTACAGATAATACAACGTATACACTGA 

TAAATTGTAACCCCTCAGTCATTACACAGGCCTGTCCAAAGGTATCTTTTGAACCCATTCCTATACATTA 

TTGTACCCCGGCTGGTTTTGCGATTCTAAAGTGTAATGATAAGACATTCAATGGATCAGGACCATGTACA 

AATGTCAGTACAGTACTATGTACACATGGAATTAGGCCAGTAGTGTCAACTCA:ACTACTGTTAAATGGCA 

GTCTAGCAGAAGAGGAGGTAATAGTCAGGTCCGAGAATTTCTCGGACAATACTAAAATCA'!'AATAGTACA 

GCTGAATAAAACTGTAGAAATTAATTGTA<!AAGACCCAATAACAATACAAGAAA!IAGTATACATATAGCA 

CCAGGAAAAGCATTCTATGCAACAGGTGATATAATAGGAGATATAAGACAAGCACATTGTAACATCAGTG 

AAACAAMTGGGTGAACACTTTAAAACAGGTAGTTACAAAATTAAGGGAACAATATGGGAATAAAACAAT 

AGCCTTTAATCAATCCTCAGGAGGCGATCCAGAAATTGTAACGCATAGTTTTAA'l'TGTGGAGGAGAATTT 

TTCTACTGTAATACATCACGGCTGTTTAATAGTAATTGGACTGGGAATGGAACGACTGAGTCAGGAAATA 

GCACAATCATACTTCCATGCAGAATAAAACAAATTATAAACAGATGGCAGGAAGTAGGAAAAGCAATGTA 

TGCCAATCCCATTAGTGGACCAATCAACTG'l'Ti::ATCAAACATTACAGGGCTGCTATTAACAAGAGATGGT 

GGTAAAGTGACCAATGACACCACCGAGACCTTCAGACCTTGGGGTGGAGATATGAGGGACAATTGGAGAA 

G'IlGAACTATATAAATATAAAGTAG'!'AAGAATTGAGCCATTAGGACTAGCACCCACCAGGGCAAAGAGAAG 

AGTGGTGCAGAGi\GAAAAGAGAGCAATAACATTAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGA 

AGCACT 

<U-260cJ;PRT/1;HIV-1> 
SMo:QLWVTVYYGVPVWREAlllTTLFCASDJU<AQVAEN!NVWATHACVPTDPSPQEVVMENVTENFNMWKN 

NMVEQMH.EDJ:J:SLWDQSLKPCVKL'l'PLCVTLNCTNVGCTGNTTGPNCTSLTDHNOO.TWGJ!l:EKGEJ:KNCS 

FNVTSI'l'Jm(MQKEYALFY!<LDVMPNDSTDN'tTYTLJ:NC:NPSVl:TQACPKVSFEPJ:PJ:HYCTPAGFAJ:LKC 

IIDKTFNGSGPCTl'lVSTVLCTHGIRPVVSTQLLLNGSLAEEEV!v.RSEl'lFSDNTKJ:J::rV'QLNKTVEJ:NCTR 

I'NNNTRKSIH!A!'GKAFYATGDIIGDIRQAHCNISETKWl/NTLKQVVTKLREQYGNKTIAFNQSSGGDPE 

IVTHSFNCGGEFFYCNTSRLFNSNWTGNGTTESGNSTIILPCRIKQJ:INRWQEVGKtlMYANPISGPINCS 

SNJ:TGLLLTRDGGKVTNDTTETFRPWGGDMRDNWRSELYKYKVVRIEPLGLAPTRAKRRWQREKR 

<U-275c1;DNA;HlV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGAGATCAGGAAGAATTGGCAGCGCTTGTGGAGATG 

GGGCATGATGCTCCTTGGGATGTTGATGATCAGTAGTGCTGAAGAAGA'Z'TTGTGGGTCACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGAAGCAGAGACCACTTTA'I'TTTGTGCATCAGATGCTAAAGCATATAACACAG 

AGGCACATAATGTGTGGGCCACACATGCCTGTGTACCAACAGACCCTAGCCCACl\l\.GM.GTATTATTGGT 

AAATGTGACAGAAAATTATAACATGTGGAAAAATAACATGGTJl.GAACAGATGCATGl!.GGATATAATTAGT 

TTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCGCTTTGTGTTACTTTAM.TTGCACTAATG 

TGAATTGCACTCATGAGAATGGTACCACTACCGAG
TGCGGTAATAA'l~GGGATACAGATGGAGAAAGGA

GA 

AATGMAAACTGCTC'rT'l'CAATATTACCACAAGCATAAAMATAAGATGCAGAAAGAA'l'ATGCACTTTTG -

- TATAAACTAGATTTAGCATCAATA.GGTAATGATAATACAAGCTATACTTTGATAAGTTO!'AACll.CCTCAG 

TCATTACACAGGCCTGTCCAAAGATATCCTTTGAACCAATTCCAATACATTATTGTGCCCCGGCTGGTTT 

TGCGATTCTAAAATGTAATGATAAGAACTTCAAGGGAACAGGATCATGTAAAAATGTCAGCACAGTACAA 

TGTACACATGGAATTAAGCCAGTAGTGTCAACTCAATTGTTGTTAAATGGCACTTTAGCAGAAACAGAGG 

TAGTAATTAGATCTGAAAATATCACAGACAATGCTMAACCATAATAGTACAACTGAAGGACCCTGTAAA 

AATTAATTGTACAAGACCTGGCAACAATACAGCAAGAAGCATAC.ATATGGGACCGGGGAGAGCAT'l"l.'TCT 

GCAACAGGACAAATAATAGGAAATATAAGACAAGCACAT'I'GTAACCTTAGTAGAACAGAATGGGATGACA 

CTTTAAAJIAAGATAGCTAAGAAATTAGGAGAACAATTTAGGAATAAAAGTATAOCCTTTAATCAATCCTC 

AGGAGGGGACCCAGAAATTGTAATGCACAGTTTTAATTGTGGAGGGGAATTTTTTTACTGTAATACATCA 

CAGCTGTTTAATAGTACTTGGTGGAACAATGGTACTAGGAATGATGCTGCAAGGTCAAATAGCACTGAAC 

CTATCACACTCCGGTGcAGTATAAAGCAAATTATAAACAGATGGCAGGN\.GTAGGAMAGCAATGTATGC 

CCCTC€CATCAGGGGAAACGTTACATGTAACTCAAGTATTACAGGGCTACTCTTAATAAGAGATGG'l'GGG 

AACAGTAATGAGTCTACTGAGACCTTCAGACCTCA.GGGAGGAAATATGAAGGACAATTGGAGAAGTGAAT 

'l'ATACAAATATAAAGTAGTAAAAATTGAGCCATTAGGAG'l'AGC'll.CCCACCAAGGCAAAGAGAAGAGTGGT 

GCAGAGAGAAAAAAGAGCAGTGGGACTAGGAGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-275c1;PRT/1;HJ:V-1> 
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SAEEDLWVTVYYGVPVWREAETTI..FCASD.!IRA'tNTEAENVWATHACVl'TDl'Sl'QEVr.r.VlllVTENYbJMWlOr 

NMVEQM!lEDllSLWDQSr.KPcvru:.Tl'LCVTLNCTNVNCTHENGTTTECGNNGIQMEKGEMKNCSE'NlTTS . 

II<NKMQKEYALLYKr.DLASIGNDNTSYTLISClllTSVlTQACl'KlSFEl'Il'lHYCAPAGFAILKCND1<NFK 

GTGSCKNVSTVQCTHGIKPVVSTQLLLNGTLAETEVVIRSEll!:ITDNAKTIIVQr.KDPVKINCTRPGNNTA 

RSIHMGPGRAPSATGQIIGNIRQAHCli!LSRTEWDOTLKKIAKRLGEQFRNKSIAFNQSSGGDPEIVMHSF 

NCGGEFFYCNTSQLFNS'l'WWNNGTRNDAARSNSTEl'ITLRCSIKQIINRWQEVGKAMYAl'PIRGNVTCNS 

SITGLLLIRDGGNSNESTETFRPQGGNMKDNWRSELYXYKVllKIEPLGV'Al'TKAKRRVVQREKR 

<U-279cl;DNA;HIV-l> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGATGGGGAT.AAAGAAGAATTACTGGTGGAGATGGGGCCC 

GATGCTCCTTGGGATATTGATGACCTATAGTGCAGCAGAATTTTGGGTCACAGTCTACTATGGAGTGCCA 

GTGTGGAAAGAAACAACCACCACTCTATTTTGTGCATCAGATGCCAAAGCATATGATACAGAGGCACATA 

ATGTTTGGGCCllCACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGAAAAGGTGAC 

AGAAGAGT'!'TAACATGTGGAAAAATAGCATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGGGAT 

CAAAGTCT.AAAGCCATGTGTAAAACTAACCCCACTCTGTGTTACTTTAAGTTGCACTGATTGTAATGGTA 

C'l'AGCCCTGAGTGTGCGAAGAATGCTAGTACTACTACCACTAGTAGTAAGGGATTGATAGATAAAGGGGA 

AATAAAAAACTGCTCTTTCAATGCCACCACACACATAA'l'GGATAAGGTGCAGAAAGAATATGCATTATTT 

TATAACACTGATTTAGTACAAATAGAGGGTGAGAAATCTGATAATAATACTAGATATAGGTTAATAAGTT 

GTAACACCTCAGTCATTAAACAGGCCTGTCCAAAGGTATCTTTTGAGCCAATTCCCATACATTATTGTGC 

CCCGGCTGGT'l'TTGCGATTCTAAAGTGTAAAGATAAGAATTTCAATGGAACAGGAAAATGTTACAATGTC 

AGCACAGTACAATGTACACATGGAATTAGGCCAGTAATGTCAACTCAACTGCTGTTAAATGGCAGCCTAG 

. CAGAAGAAGAAATAGTAATTAGATCTGCCAATTTCTCGAACAATGCTMAACCATAATAGTACA'I'CTGAA 

TGAATCTGTAGAAATTAACTGCACAAGACCCAACAACGATACAAGGAAAAGTATAAATATAGGACCAGGG 

.AGAGCATGGTATGCAGCAGGAGAAATAATAGGAAATATAAGAAMGCATATTGTAACATTAGCAGAGCAA 

AATGGAACAACACTTTAAAACATGTAGTTGAAAAACT.Al\GAAAACAATTTGGAAATAAAACAATAAACTT 

TACACAA.CACGCAGGAGGGGACCTAGAAATTGTGACGCATAGTTTTAATTGTGGAGGGGAATTCTTCTAC 

TGCAACACAACACAGCTGTTTAATAGTACTTGGCCTAAGAATGGTACTTGGAATGGTACTGGTAGTGACA 

TTATCACACTCCCATGCAAAATAAAACAGATTATAAACATGTGGCAGGAGGTAGGAAAAGCAATGTATGC 

CCCTCCCATCAGCGGACTAATTAGATGTTCATCAAATATTACAGGGCTGCTAT'l'AACAAGAGATGGTGGT 

AAGGGTAATGGCACAAATGATACAGAGATCT'l'CAGACCAGGAGGllGGAGATATGAGGGACAATTGGAGAA 

GTGAATTATATAAATATAAAGTAGTAGAAATTGAGCCAATAGGACTAGCACCCACCAAGGCAAAGAGAAG 

AGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAACGCTGGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCA 

GGAAGCACT 

<U-279cl;PRT/l1HIV-l> 
SAAEFWVTVYYGVPVWKETTTT:LFCASDAll'.AYDTEAHNVWATHA.CVl/TDPNPQEVVLEKVTEEFlllMWKNS 

MVEQMHEDIISLWDQSLKJ!CVKLTPLCVTLSCTDCNGTSPECAKNASTTTTSSKGLIDKGEIKNCSFNAT 

THlMDKVQKEYALFYNTDLVQIEGEKSDNNTRYRLISCNTSVl:KQACPKVSFEPIPIHYCAPAGFAILKC 

lO:lKNFNGTGKCYNVS'I'VQCTHGil:Rl?VMSTQLLLNGSLAEEEIVlRSANFSNmKTIIVHLNESVEINCTR 

l'NNDTRKSINIGPGRAWYAAGEIIGNIRKAYCNISRAKWNNTLKIMTEKLRKQFGNKTINFTQHAGGDLE -

IVTHSFNCGGEFFYCNTTQLFNS'I'WPKNGTWllTGTGSDIITLPCKil<QlINMWQEVGKAMYAPPISGLIRC 

SSNlTGLLLTRDGGKGNGTNDTElFRPGGGPMRDNWRSELYKYltVVEIEPIGLAPTKAKl'!RVVQRERR 

<U-284c31DNA;HIV-l> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGCGAAGGGGATCAGGAAGAG'l"l'GTCAACACTTATGGAGATG 

GGGCACCATGCTCCTTGGGATGTTGATGATTTGTAGTGCTGCllGN\AACTTGTGGGTCACAGTCTACTAT 

GGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTTTGTGCATCGAATGCTAAAGCATATGAGACAG 

AGGTGCATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAG'l'ATTGGG 

AAATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCATGAGGATGTAATTAGT 

TTGTGGGACCAAAGCTTAAAGCCATGTGTAAAATTGACCCCACTCTGTGTTACTTTACATTGCACTGA'l'T 

GTGAGAATACTATTACTGGGGGGAATAATACTAATAGTAAATGCAATGAGGATAAGGGGAATACTACTGC 

CACTATATTGATAGAGAAAGGA.GAGATGAAAAACTGCTCTTTTAATGTCACCACAGACCTAAGAGATAAG 

ATGCAGAAAGAATATGCACTTGATG'I'AGTACCATTAGACAG'I'ACTAATACCAGCTATAAGT'I'AGTAAGTT 

GTAACACCTCAGTCAT'I'ACACAGGCCTGTCCAAAGGTATCTTTTGAGCCAATTCCAATACATTTCTGTGC 

CCCAGCTGGTTTTGCGATTCTAAAGTGTAACAA'I'AAAACGTTTGATGGAAAAGGACCATGTACAAATGTC 

AGTACAGTGCGATGTACACATGGAATTAAACCAGTAGTGTCAACTCAACTGCTGTTAAATGGCAGTCTAG 

CAGAAGAAGAGATAGTGATTAGATCTGAAAATTTCTCGAACAATGCTA11AACCATAATAGTACAGCTAAA 
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TAAAACTGTAGAAATTAATTGTACAAGACCCAACAACAACACAAGCAAAGGTATACATATGGGACCAGGG 

AGGGCATTTTATGCAACAGGAAGAATAGTAGGAGATATAAGACAAGCACATTGTAACATTAGTAACGCAG 

ATTGGACAAATACTTTAAAACAGGTAGCTAGGAAll.TTAAGGGAACAATATGTGAATAAAACAATAGCCTT 

TAAGCCACCCTCAGGAGGGGACCCAGAAGTTGTACTGCACACTTTTAATTGTAGAGGGGAATTTTTCTAC 

TGTAATTTATCAAGAATGT'l'TAATAGTAGTTTT
AATTCAACACAACTGTCTAATTA~TCAGAAGATAC

TG 

GGACCATCACAG'I'CCCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTA 

TGCCCCTCCCATCAGAGGAGAAATTAATTGTTCATCAAAGATTACAGGATTGTTATTAACAAGAGACGGT 

GGCAATAGCAATGGGACTGAGATTTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAAT 

TATACAAATATAAAGTAGTAAGAATTGAACCATTAGGATTAGCACCCACCAAGGCJIAAGAGAAGAGTGGT 

GCAGAGAGAAAAllAGAGCAGCAGTGACAATGGGAGCAATGTTCCCTGGGTTCTTGGGAGCAGCAGGAAGC 

ACT 

<U-284c3;PRT/l;HIV-l> 
SMENLWVTVYYGVPVWI<EATTTLFCASNAKAYETEVHNilWATEACVl?TDPNPQEVVLGNVTENFNMWI<N 

NMVEQMHEDVISLWDQSLKPCVXLTPLCV'l'LHCTDCENTITGGNNTNSKCNEDKGNTTATILIEKGEMKN 

CSFNVTTDLRDKMQKEYALDVVl'LDSTNTSYKLVSCNTSVITQACPKl/SFEPIPI!lFCAPAGFAILKCNN 

KTFDGKGPCTNVSTVRCTHGIKPVVSTQLLLNGSLAEEEIVIRSENFSNNAK'l'IIVQ!.NK'l'VEINCTRPN 

NNTSKGIHMGPGRAFYATGRIVGDIRQAHCNISNADWTNTLKQVARKLREQYVNKT!l\FKPPSGGDPEVV 

LHTFNCRGEFFYCNLSRMFNSSFNSTQLSNYSEOTGTITVPCRIKQFINMwQ$/GKAMYAPPIRGEINCS 

SKITGLLLTRDGGNSNGTEIFRPGGGDMRDNWRSELYKYKi/lJRIEPLGLAPTll'.AKRRVVQREKR 

<U-306cl;DNl\.;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAATTATCAGCACTTATGGAGATG 

GGGCACCGTGCTCCTTGGGATGTTGATGATCTGTAGTGCTGTAGAACAATTGTGGGTCACAGTCTATTAT 

GGGGTACCTGTG'l'GGAMGAAGCAACCACCACTTTATTTTGTGCATCAGATGC'l'AAAGCATATGACACAG 

AGGCACATAATG'l'CTGGGCCACACATGCCTGTGTACCTACAGACCCTAACCCACAAGAAGTAGTATTGGJ!. 

AAATGTGACAGAAGATTCTAAC!ATGTGGN>AAATAACATGGTAGAACAGATGCATGAGGATATAATCAGT 

TTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTTACTCTAAATTGCACTGA'l'T 

TCAATTGTACTAGTTCCAGCAATACTACTAATAGCACTTGCATTGGTACCCATCGGACTACTAATACCGA 

TGGTAGGGAGAAATTGGMATGGAGGTAGGAGAA.ATAAAAAACTGCTC'rTTCAATGTCACCACAAGCATA 

AGGAATAAGGTACAGAAAGAATATGCACTTTTTTATAAACTTGATGTAATGCCAATAGATAGTACGAGCT 

ATACATTGATACATTGCAACACTTCAACCATTACACAGGCCTGTCCAAAGGTATCCTTTGAACCAATTCC 

TATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAGTGTAACAATAAGACGTTCAGTGGAAAAGGA 

CCATGTAAAAATGTCAGCACAGTTCAATGTACACA'l'GGAATTAGGCCAGTAGTGTCl\ACTCAACTGCTGT 

TAAATGGTAGTCTAGCAGAAGAAGAGATAG'rAATTAGGTCTGACAATTTCTCGGACMTGCTAAAATCAT 

AATAGTACACCTMATAAATCTATAGAAJ\.TTAATTGTACAAGACCCAACAATAATA.CAA.GMAAA.GAATA 

TCGATGGGGCCGGGMGAGTATATTATACAACAGGACAAATAATAGGAGATATAAGAAAAGCACATTGTA 

ATATTAGTGGAGAAGAATGGAATAGMCGTTAAAAGGGATAGTTATAAAATTAAGAGAACAATTTGGGAA 

GAATAllAACAATCATCTTTGATAGA'l'CCTCAGG
~GGGACCTAGAAATTGAAATGCATAGTTTTAATTG'

;t' 

GGAGGAGAGTTCTTCTACTGTAATACAACAAAACTATTTAATAGTGCTTGGAATGAGTCAGGTTAQIATG · 

GGACAAATTCTAATGGAACTATTACACTCCCATGCAGAATAAGACMATTGTAAACAGGTGGCAGGAAGT 

AGGAAAAGCAATGTATGCCCCTCCCATCACAGGACAAATTAGGTGTTCATCAAATATTACAGGACTAATA 

TTAACAAGAGATGGTGGTAACAGTAGCAATAGTAGTAA'I'GTGAATGAGACCTTC!ll.GACCTACAGGAGGAG 

ATATGAGGGACAATTGGAGAAGTGAATTATATAAAT
ATAAAGTAATACGAATTGJIGCCAATAGGAG'I'~ 

ACCCACCAAGGCAAJIGAGAAGAGTGGTGCAGAGAGAGAAAAGAGCAGTGGGAACGCTAGGAGCTATGTTC 

CTTG'GGTTCTTGGGAGCAGCAGGAAGCACT 

<U-306cl;PRT/l;HIV-1> 
SAVEQLWVTVYYGVPVWKEATTTLFCASDAKAYDTEAHNVWATHACVPTDPNPQEVVLENV'l'EDSNMWIIN 

NMVEQMaEDIISLWDQSLKPCVKt.TPLCVTLNCTDFNCTSSSNTTN'STCIG'l'HRTTNTDGREKLEMBVGE 

IKNCSFNVTTSIIINKVQKEYl\LFllKLDVMPIDSTSYTLIHCNTSTITQACPKVSFEPIPIHYCAPAGFAI 

LKcmIB:TFSGKGPCI<NITSTVQCTHGIRPWSTQ:i:.t.LNGSLAEEE.IvrRSDNFSDNAKII:rvm.NKSIEIN 

CTRPN!!mTRKRISMGPGRVYY'l.'TGQIIGDIRKAHCNISGEEWNRTLKGlVIKLREQFGKNKTIIFDRSSG 

GDLEIEMHSFNCGGEFFYCJ.ll'.l"l'KLFNS~S
GYNGTNSNGTITLPCRIRQl:VNRWQEVGKl\MYAP

PITG 

QIRCSS!lUTGLILTRDGGNSSNSSNVNETFRPTGGDMRONl'/RSELYKYKVIRIEPIGVAPTKAKRRVVQR 

EI<R 
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<U-332c14;DNA;HIV-1> 
AGAAAGAGCAGAAGACAGTGGCAATGMAGCGJIAGGAGATGAAGAAGCATTGGCAGCACTTGTGGAAAGG 

GGGCATCATGCTCCTTGGGATGTTAATGATCTGTAGTGCTGCACCAAACTTGTGGGTCACAGTCTATTAT 

GGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATACAAAACAG 

AGGCTCATAA'l'GTCTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGJ\AGTAGTATTGGA 

AAATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCATGAGGATATAATTAGT 

CTATGGGATCAAAGCCTAAJl.GCCATGTGTAAAATTAACCCCACTCTGTGTTACTTTAAATTGCACTAAGT 

TAAATAATTGCACTGAGTTGCAGAATGATACTACGAATAGTACTACGTTGGAGAATGGTACTTATTGCAT 

TAAGGTGGAGAATAAAACTAATATAAGGGAAG11AATGACAAATTGCTCTTTCAATATTACCACAAGTGTA 

AGAGATAAGGTGCATAAACAATATGCTCTCTTCTATAGATTTGATTTAGTACCAATAGAGGATGAAAATA 

AGAATACTAGCTCTAATAATAGCTTT.llGATTGATAAATTGTAATACCTCAATCATTACACAGTCCTGTCC 

AAAGGTAACCTTTGAGCCAATTCCCATACATTAT'l'GTACCCCAGCTGG'!'!rTTGCGATTCTAAAGTGTAAT 

GATAAGAAGTTCAATGGAAAAGGGCCATGTACAAATG'I'CAGCACAGTACAATGTACACATGGAATTAAAC 

CAGTAGTGTCAACTCAACTGCTG'I'TAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGAAAA 

CTTCACAAACAATGCTAAAACCATAATAG'I'ACAGCTGAACGAGACTGTAGAAATTAA'l.'TGTACAAGACCT 

AGCAACAATACAAGAAAAAGTATAACTATAGGACCAGGGAGAGCATTTTTTACAACAGGGGATGTAATAG 

GAAATATAAGGCAAGCATATTGTAACGTTAGTAGGGCAAAATGGAATAACACTTTAAGACAGATAGTTAC 

AAAACTAAGAGAACAATTTGAGAATAAAACAATAATTTTTAAGTCATCCTCGGGAGGGGACCCAGAAATT 

GTAACTCACACTTTTAATTGTGGAGGAGAATTTTTCTA9TGTAATACAACACCACTGTTTAATAGTACCT 

GGGATAATAGTACCTGGGATTGGAATAATACTGAAGAGTCAAACAGCACTCCCATTGTACTCACATGCAG 

AATAAAACMAT'l'GTAAA'l'ATGTGGCAGGAGGTAGGAAAAGCAA'l'GTA'l'GCCCCTCCCATCAGAGGACAA 

ATTTGGTGT'l'CATCAAATAT'l'ACAGGACTGCTATTAACAAGAGATGGTGGAATAAATAATACGGGAAATG 

AGACCTTCAGACCTGCAGGAGGAGATATGAGGGACAAT'l'GGAGAAGTGAATCATATAAATATAAAGTAGT 

AAGAATTGAACCATTAGGAGTGGCil.CCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCA 

GTGGGAACAATAGGAGCTATGTTCCT'l'GGGTTCTTGG'GAGCAGCAGGl\AGCACT 

<U-332cl4;PRT/l;HIV-1> 
SAAPfilWVTVYYGVPVWKEATTTLFcAsDAKAYKTEAHNVWATHACVi'TDl?NPQE!/VLENVTBNFJIJMWKN. 

NMVEQMHEDIISLWDQSLKJ?CVl!LTPLCVTLNC'CKLNNCTELQNDTTNSTTLENGTYCIKITENK'l'NIREE 

MTNCSFNITTSVRJ:l:KVERQY.l\LFYEFDLVPIEDENRNTSSNNSFRLINCNTSIITQSCPKVTFEP!PIHY 

CTPAGFAILKCNllKI<li'NGKGPC'rNVSTVQCTHGIKPVVSTQLLLNGSLAEEEVV:rRSENFTNNAKTIIVQ 

LNETVEINCTRPSNNTRKSITIGPGRAFFTTGDVIGNIRQAYCNVSRAKWN.lll't'LRQIV'.rt<LREQFENKTI 

IFKSSSGGDFEIVTHTFNCGGEE'FYCNTTPLFNSTWONSTWDWNN'L'EESNSTPIVLTCRIKQIVNMWQEV 

GKAMYAPl?IRGQ:tWCSSNITGLUl.!'RDGGINN'l'GNETFRPAGGDMRDNWRSESYKYKVVRIEPLGVAPTK 

AKRRVVQREKR 

<U-356c11DNA;HIV-l> 
AGAAAGAGCAGAAGACAG;'l,'~'I'GAJ\11.GC~G~CCfl,C,;G~J),A(;TA~AGCGC

TTGTGGAGATG 

GGGCACGATGCTCC'l'TGGGATGTTGATGATCTG'rAGTGCTACAGAAAAATTGTGGG'I'CACAGTCTACTAT . 

GGGGTACCTGTGTGGAAAGAAGCAA.cTACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACGG 

AGGTACATAATGTT'l'GGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGT 

AAATl";TAACAGAAAAGTTTAACATGTGG!<AAAATAACATGGTAGAACAAA'l'GCATGAGGACATAATCAAT 

CTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCGCTCTGTATTACTTTAAATTGCTCTGATG 

TTAGAAATTGCACTGAGCAGGGGAATGATACTGCCGCTAGTACTTGTATTGATTGGAAGACTAATGG'l'AG 

TGAGAAAGTGATGGAGMAGGAGAAATAAAAAACTGCTCTTTCAATATTACMCl!AACATAAGGGACAAG 

GTGAAGGAAGAGTATGCACTTTTTTATAAAATTGATA'l'AGCACCAATAGATAATGATACTACTAGCTATA 

GGTTGATAAATTGTAACACC'l'CAGTCATTACACAGGCCTGTCCAAAGGTATCCTTTGAGCCAATTCCCAT 

ACATTATTGTGCCCCGGCTGGTTTTGCGATTCTMAATG~TAAGAAGTTCAATGGAAC
AGGACTA 

TGTAAAAATGTCAGC!ACAGTACAATGTACACATGGAATTAGGCCAGTAGTG'l'CAACTCAACTGCTGTTAA 

ACGGCAGTCTAGCAGAAGAAGATGTAATAATTAGATCTGCCAATTTCACAGACAATGCTAAAAACATAA'l' 

AGTACAGCTGAAGGAATCTGTAGAAATTACTTGTATAAGACCCAACAATACAAGAAAAAGTATTCATATA 

GGACCAGGGAAAACATTTTTTACAACAGAAATAATAGGAAATATAAGACAAGCATATTGTACCCTTGATG 

GAACAAMTGGAATAACACTTTAGCACAGATAGT'!'GAACAATTAAGGGGACAATTTGGAAATAAAACAAT 

AGACTTTAAGCAACCCTCAGGAGGGGACCCAGAAGTTATAATGCACAAGTTTAATTG'l'GGAGGGGAATTT 

TTCTACTGTAATTCAACACAACTGTTTAATAGTACTTGGCCACTAAATGG'l'ACTAGATCAGGTGGCAC'l'G 

AAGGAAGCACTGAAGGAAATATCACACTCCCATGTAAAATAAAACMATTATAAACAGGTGGCAGGAAGT 

AGGAAAAGCAATGTATGCCCCTCCCATCAAAGGAATAATTAGATGTTCATCGAATATTACAGGGCTGATA 
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TTAACAAGAGATGGTGGGGAGGGCAAGAACGATACCAACAGTACCGAGATCTTCAGACCTGGAGGAGGAG -

ATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTACGAATTGAACCATTAGGAGTAGC 

ACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGGATGCTAGGAGCTATGTTC 

CTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-356cl1PRT/l1HIV-l> 
SATEKLWVTVYYGVl'VWKEATTTLFCASDAKAYDTE:Vllm'WATHACVPTDPNl?QEVVLVNVTEKFNMWKN 

NMVEQMHEDIINLWDQSLKPCVKLTPLCITLNCSDVRNCTEQGNDTAASTCIDWKTNGSEKVMEKGEIKN 

CSFNITTNIRDKVKEEYALFYKIDIAPIDNDTTsYRLINCNTSVITQACPKITSFEPIPIHYCAPAGFAIL 

KCGDKKFNGTGLCKNVS'l'VQCTHGIRPVVSTQLLLNGSI.i\EEOVIIRSJINFTDNAKNIIVQLKESVEITC 

IRPNNTRXSIHIGPGKTFFTTEIIGNIRQAYCTLDGTKWNNTLAQIVEQLRGQFGNKTIDFKQPSGGDPE 

VIMHKl"NCGGEFFYCNSTQLFNSTWPLNGTRSGGTEGSTEGNITLPCKIKQIIlllRWQEVGKAMYAPPIKG 

IIRCSSNITGLILTRDGGEGKNDTNSTEIFRPGGGDMRDNWR
SEL~IEPLGVAPTKllKRRVVQR . 

EKR 

<U-374cl;DNA;HIV-1> 
AGAAGAGCAGAAGACAGTGGCAATGAAAGTGAAGGl\.GACCAGGAAGAA'l'TATCAGAACTTATGGAGATGG 

GGCATCTTGCTCCTTGGGATATTAATGATCTGTAGTGCTGCAGAAAAATTGTGGGTAACAGTCTATTATG 

GGGTACCTGTGTGGAGAGAAGCAAACACCACTTTATTTTGTGCATCAGATGCTAAAGCATATGATACAGA 

AGTACATAATGTCTGGGCCACACATGCCTGTGTGCCCACAGACCCCAACCCACAAGAAGTAGTATTGGGA 

AATGTGACAGAATATTTTAATATGTGGAAAAA'I'AACATGGTAGAACAGA'l'GCA.TGAGGATATAATCAGTT 

TATGGGATCAAAGCCTAAAGCCATGTGTMAA.TTAACTCCACTCTGTGT'l'ACTTTAAATTGCACTGATGC 

AGTCTGTACTTCAAATTGCACTMTTCCACTGGTACGTCCACTCCTATTCCCACCACTGTTAGCAGTGAG 

GACAAAGGAGAAATAAAAAACTGCTCTTTCAATGTCACCACAAGCATAAAAGATAGGATACAGAGAGAAT 

ATGCAACTTTTTATAAGCTTGATGTAGTACCAATAGATGATGATGATAATACTAGAGATGATAATAATAC 

TAGTAATAATAATACTAGTAAccCTAGTAAGACTCTCTATAGGTTGATAAATTGTAACACCTCAGCCCTT 

ACACAGGCCTGTCCAAAGGTATCCTTTGAACCAATTCCCATACATTATTGTGCCCCAGCTGGTTTTGCGA 

TTCTAAAGTGTAACAATAAGACAT'I'CGATGGATCGGGACCATG'I'ACAAA'I'GTCAGCACAGTACAATGTAC 

ACATGGAAT'I'AGGCCAG'I'AGTGTCAACTCAATTGCTGTTAAATGGCAGTCTAGCAGAAGGAGATATAGTA 

-ATCAGATCTGAAAATTTCTCGAACAATGCTl\MACCATAATAGTACAGCTGAAGGAATCTATAAGCATTA 

AT'!'GTACAAGACCCAACAACAATACAAGAAAAAGTATACATATAGGACAAGGAAGGGCATTTTATACAAC 

AGGAGATATAATAGGAGATATAAGAAAAGCACATTGTMCGTTAGTAGAGAAGGTTGGAATAACGCTGTA 

Mt.CGACTAGTTGAAAAATTAAAAGAACAATTTGGAAAM.GAAAAACAATAAAATTTAAGCCATCCTCAG 

GAGGGGACCCAGAGATTGTAATGCACATGTTTAATTG'l'GGAGGGGAGTT'l'T'l'CTACTGTAATACATC/!AA 

ACTGTTTAATGTTGTTAATGATACTTGGATGGGATCAAATGACACTGGAGAAATCGAGCTCCCATGTAGA 

A'l'AAAACAAATCGTAAGCATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCAGAGGACAAA 

TTAGATGTTCATCAGA'I'ATCACAGGGCTGCTA'I'TAACAAGAGATGGTGGTAAGGATGACAACAA.CACAAT 

'l'GGAAATGAAACCTTCAGACCTGGAGGAGGAGATArGAGGGACAA'l'TGGAGllAGTGAATTATATAAATAT 

Al\AGTAGTMAAATTCAACCACTAGGMTAGcAcccii.CcAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAA ·_ 

AAAGAGCAGTGGGAGCAC'l'AGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

<U-374cl;PRT/11RIV-l> 
SAAEKLWllTVY'lGVPVWRELFCASD.l\FAYDTEVHNVWATHACVPTDPNPQEVVLGNllTEYFNMWKN 

NMVEQMHEDIISLWDQSLKPCVlO'..TPLCV'rLNCTDAVCTSNC'I.'NSTGTSTPIPTTVSSEDKGEIKNCSFN -

VTTSIKDRIQREYATFYKLDVVPIDDDDNTRDD!lNTSNNN'l'SNPSKTLYRLINCNTSALTQACPKVSFEP 

IPIHYCAPAGFAILKCNNKTFPGSGPCTNVSTVQCTHGIRl'VVSTQLLLNGSLAEGPIVIRSENFSNNAK 

TIIVQLKESISUICTRP.NNNTRXSIR:CGQGRAFYTTGDIIGDIRKAHCNVSREGWNNAVNRLVEKLKEQF 

GKRKTIKFKPSSGGPPE~GGEFFYCN'l'SKLFNVVNDTWMGSND
'l'GEIELPCRIKQIVSMWQEV 

GKAMYAPPIRGQIRCSSDITGLLLTRDGGKDDNNTIGNETFRPGGGDMRDNWRSELYKYKVVKIQPLGIA 

P'l'.KlUQUl.VVQREI<R 
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<l!XB2; !'Jli/A; HIV•l> 
ATGAGAG'J:'GAAGGAGMATA'I'CAGCACT'I'GTGGAGMGGGGG':t'GGAGATGGGGCACCATGCTCC'l'TGOOA: 

T'l'GA'l'GATC'rt'JTAGT~'O'I'GTGGG'l'C/ICAGTC'l'ATTA'l'GGGGTACC'l'G'I'G'l'
GGAAGGAAG1 

ACCACCAC'l'CTA'l'TI'I'G'l'GCATCAGl>'rGCTAAAGCATM'GATJICAGAGG'?ACATAA'l'GTTTGGQCCACAc; 

GCC'l'GTGTACCCAC1t.GACCCCAACCCACAAGAAGTAGTATTGGTAAATGTGAC'AGAMATT!t'TAACATG'l'1 

AMMTGl\.CATGG'l'AGMCAGA'I'GCATGAGGATATAM'CAG'l'TTATGGGA'l'CAMGCCTAAAGCCATGTG' 

AAATTAACCCCACTC'I'GTGTTAGTT'I'AAAGTGCAC'I'GA':t'TTGAAGAATGl\.TACTAATACCAATAGTAG'I'AI 

GGGAGAATGATAM'GGAGAAAOOAGAGATAAl\2\M.CTGCTCT'tTCl\ATATCAGCA0-~.13Cl\TA
AGllGGTA,; 

G'l'GCAGAAAGM'I'ATGl';ATTn'l'T'llTAAAC'l'rGA'1'A'I'AAT11CCAATAGATAA'I'GATAC'l'ACCAGCTATJ\; 

TTGACMG'l"l'GTAACACC'l'CAG'I'CATTACACAGGCC'l'GTCCAMGGTA'l'CC~GAGCCl!
ATTCCCATAC 

TAT'l'G'lli;CCCCGGCTGGT~GCGATTC'l'.AAMTGTAATAATAAGACG'l"I'CAATGGAAcAGGACCA
TG'I'AI 

AATGTCAGCACAGTACAATGTACACATGGMT'l'AGGCCAGTAibTATCAACTCAACTGCTGTTAAATOOCAI 

CTAGCAGAAGAAGAGGTAGTAATTAGATCTGTCAATTTCACOOACAA'l'GCTAAAACCA'l"AATAG'l'ACAGC' 

-JUl.CAC:A'l'C'l'GTAGAAAT'I'AA'I'TGTACAAGACCCAACAACAA'l'ACAAGAAAAAGAATCC
GTA'l'CCAG~ 

CCAGGGAGAGCA'I'T'l'G'r'l'l\CAATAOOAAAAATAGSAAATA'l'GAGACAAGCACATTGTAACM''l'AGT.AGAG< 

MATGGAATMCM'r'l'TMZ\ACAGATAGCfAGCAAATT.MGAGl\ll.CAATT'l'GGAAATAA'I'AAAACAATM!. 

TTTMOCllll'C~CAGGAGGGGACCCAGAAATTG'I'AACGCACAGT'l''l''l'AATTGTQGAGGG
GMTTTTTCT< 

'I'G'I'AA'l'TCAACACAAC'I'Gl"l'TAl\.TAGTACT'l'GGT'I''I'AATAG'l'AC'I''l'OOAGTACTGAAGGGTCAAA'l'MCA< 

GAAGGAAG'I'GACA.CAA'I'CACCCTCCCATGCAGAATAAAACAAATTATllAACATGTGGCAGAAAG'l'AGGAAi 

GCAATGTA'l'GCCCCTCCCATCAG'I'GGACAAl'..1'TAGA'rGTTCATC!AAA'l'AT'J:'ACAGGOCTGCTAT't'AACMC 

GATGGTGGTAA'1'AGCAACAA'I'GAGTCCGAGA'I'C'I'TCAGACC'l'GGAOOJIGGAGATA'l'GAGGGAC:All.'l''I'GGA< 

~GAA'I'TATATAAATATAAAGTAQTAAAAA'l'TGAACCA'I"l'AGGWTAGCACCCACCA
AGGCAAAGAGM< 

G'I'GG'l'GcMA~A -

<HXil2; PRT/11 HIV-1> 
MRVKEK1QEL~:CCSA'l'EKL~T'l:'llI<FCASDAKAY0T

lMlJlMIA: 

HACVPTOPNPQEVVLVNV'l'~IISt.WOQS'LllcvtLTl't.CITSt.KCTDI.I
WD':t'.NTN! 

SSGRllW!li:KGEIKNCSFNJ:S'llSUGKVOXE?AFFDJ:.DIIl<IONDTTSYl'Ci!o'l'SCN'L'SVJ;TQA.CPKll'SFJ!lP: 

PIHYCAPAGFA:ct.KOlmtTFNGTGPC't'lllVSTV'QC'I'HGIRPWSTQ'Lt.WGSLAEEEVVI!\SVNFTDmut'l'j 

IVQ'LN'l'SVEINCTDNNlll'I'RKRIRIQ!\GPG!IAFV'l':CGKIQl)lMl!..QAHCNlSR.l\!WINNTLKQ:CASK:t.REQFG.! 

NKTIIFI<QSSGGDPEJ:VTHSFNCGGEFFYCNSTQLFNS'l'Wl'NSTNSTEGSNNTEGSD'I'I'l'LPCRIKQX?NI 

WQKVGK1lMl!'APPISGQ:CRCSSNI'I'Gt.LLTRDGGNsmrasEIPl!PGG®MR!mWRSE!inMWV'!o:EPI.iGM 

f'l'KAl®W1/'Q~ -


