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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. 60/477,813, 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.

FIELD OF THE INVENTION

[0003] The present invention relates generally to the area of immunogenic
compositibns useful for eliciting or measuring immune responses against human
immunodeficiency virus type 1(HIV-1) envelope glycoproteins; gp120 and/or gpl60, In
particular, the invention relates to immunogenic compositions comprising a polypeptide
comprising a gpl20 sequence, and/ér a polynucleotide (RNA or DNA) encoding such a
polypeptide, wherein the compositions elicit an immune response useful in the prevention or

treatment of HIV-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 gp120, 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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gp120 mediates HIV-1 infection by free virions or by cell-to-cell fusion. In both
circumstances, gpl120 initiates HIV-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 gpl20 molecule.

[0005] The FIV 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 gp120 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 proteins, gp120 and gp41
are both derived from a common precursor, gpl60. The gpl60 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). In 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 fncmbranes, 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 (C1-C5) interspersed with five hypervariable domains (V1-V5). The positions of
18 cysteine residues in the gp120 primary sequence, and the positions of 13 of the
approximately 24 N-linked glycosylation sites in the gp120 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 virs to
interact with gp41 and to bind to the CI24 and chemokine (CCRS and CXCR4) receplors to

induce fusion of the viral and host cell memmbranes.

SUMMARY OF THE INVENTION

[0007] 'The invention provides an immunogenic composition including an isolated
polypeptide, or an isolated polynucleotide, and a pharmacentically 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 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 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-terminal methionine of
gp120 from the HXB-2 strain of HIV gpl120. However, the first gpl20 sequence is not a
subtype G gpl20 sequence having one or more additional cysteines in the V1 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 V1 domain.

[0008] In one embodiment, the first gpl20 sequence lacks one or more cysteine
residnes 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, 383, 418, or 445, provided that

the one or more additional cysteine residues are not present in the V1 domain of gpl120.

[0010] The first gp120 sequence can include a naturally occurring gpl20 sequence
and preferably includes a gpl120 sequence from a primary isolate of HIV. In preferred
embodiments, the first gpl120 sequence has at least about 99% identity to each of the V1,
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,
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56, 58, 60, 62, 64, 66, 63, 70, 72, 74, 76, 78, 80, 82, 84, 80, 83, 90, 62, 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 V1, 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.

[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 gpl20 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 gp120 sequence, the fixst and second gp120
sequences form a homodimer. Where the second gpl20 sequence is different from the first
ep120 sequence, the first and second gp120 sequences form a heterodimer. The other

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

[0012] The invention also provides immunogenic compositions including the
polypeptide comprising the first gp120 sequence, 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 (e.g., Cp(G), and an

immunogenic carrier protein. )

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

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

first gp120 sequence.

[0014] The immunogenic composition can additionally include an adjuvant, if
desired.

[0015] The invention also provides an isolated polypeptide inclnding 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 ¢ysteine residues
at ane 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 gpl120 sequence comprises one or more additibnal
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cysteine residues at a position other than the following positions: 54, 74, 119, 126, 131, 157,
196, 205, QIS, 228,239, 247, 296, 331, 378, 385, 418, or 443, provided that the one or more
addirional cysteine residnes are not present in the V1 domain of gp120,as numbered from
the N-terminal methionine of gpl20 from the HXB-2 strain of HIV gpl120. However, the
first gpl20 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 V1 domain. ¢

[0016] In one embodiment, the isolated polypeptide includes a first gpl120 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 gpl120 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

addmonal cysteine residues are not present in the V1 domain of gp120.

[0017] In preferred embodiments, the isolated polypeptide includes a first gp120
amino acid sequence that has at least about 99% identity to each of the V1, 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, B0, 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 V1, 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.

[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 gpl20 sequence, the first and second gpl20

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

[0020] In certain embodiments, the isolated polypeptide includes a fusion
polypeptide including the first gp120 sequence. The fusion polypeptide can include 2
heterologous signal sequernce, 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 V1, 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, 38, 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
crmbodiments, the polynucleotide includes a gp120 nucleotide sequence selected from the
group consisting SEQ ID N(: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, 73,75,71,79, 81, 83,
25, 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
Teast the V1, V2, V3, and C4 domains of gpl120.

[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 orin culture, If in culture, the method can additionally entail recovering the
polypeptide from the culture. In another ernbodiment, the polypeptide is produced by: (a)
culturing a host cell of the invention, wherein the host cell inclndes 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 sulbject with: (a) an isolated polypeptide inclnding a gpl20 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 gp120 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 (i1) 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 from the N-terminal methionine of gp120 from the HXB-~2 strain of FIIV gpl20.
However, the gp120 sequence is not a subtype G gpl20 sequence having one or more
additional cysteines in the V1 dommain or a subtype E gpl120 sequence having one or more
additional cysteines in the V4 domain. In preferred embodiments, the gpl20 sequence

additionally includes the V1 domain.

[0026] In an alternative emnbodiment, the invention provides a diagnostic method
that entails assaying a biological sample from a subject to determine whether the sample
includes a polypeptide inclnding, or a polynucleotide encoding, 2 gp120 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 gpl120. Preferably. the gp120 sequence is not a subtype G gp120 sequence having
one or more additional cysteines in the V1 domain or a subtype E gpl120 sequence having

one or more additional ¢cysteines in the V4 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 gpl120 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 molecule 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.

L

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 X is the replaced amino acid, and Y is the replacement
(i.e., new) amino acid. The five variable and five conserved regions are indicated as V1-V5

and C1-C5, 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-101cl. 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-178¢13. The total cysteine complement is 16
residnes.

[0032] FIG. 3 shows the HIV-1 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-1 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-1 samples that have a total cysteine complement
of 20 residues. The sample names are indicated below each representation. In this -
composite figure, only the region that has additional Cys residues is shown. In panels A-5,
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-374c] and U-234¢10, represent one set of
potential secondary structures based on the additional cysteines, Panel U shows different
conformations for U-374¢] and U-208_4cl, based on distinct Cys paitings. Additional Cys
residues in V2 ([3—033(;1) (panel V), V4 (U-210¢2) (panel W), and V5 (U-062_2¢5) (panel
X) are also depicted.

DETAILED DESCRIPTION

[0035] The present invention provides isolated polypeptides that include sequences
from HIV gpl20. These gpl20 sequences have unusual disulfide structure, Specifically,
the gp120 sequences of the invention contain more or fewer than the usual 18 cysteine
regidues, The gpl20 sequences described herein were obtained in a large-scale clinical trial
of an HIV vaccine carried out at 6] clinical sites throughout North America, Puerto Rico,
and the Netherlands. During the course of these studies, gpl20-encoding cDNAs from 350
recent HTV 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 gp120 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 gp120s
with unusual disulfide structure.

[0036] Naturally occuming 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 intramolecular 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 virus 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 proteir.

[0037] ‘Moreover, vaccine developers can make use of HIV-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 virus-infected cells. For example, the viral spikes on the surface of the HIV-1
virions and vins-infected cells are thought to be non-covalent oligomers (usually ttimers)
of monomeric gp120/gp41 complexes. Because these complexes are fragile and
disassociate, it has not been possible to purify monomeric or oligomeric gpl20/gp41
complexes. It is believed, however, that supetior HIV-1 vaccines could be developed if a
method for producing oligomeric gpl20/gp41 complexes could be developed. Indeed some
investigators have used in vitro mutagenesis to engineer unpaired cysteine residues into the
structures of gpl120 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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unigue opportunity to genetically engineer a variety of disulfide-bonded structures to
enhance the immunogenicity of gp120. Exemplary structures include homodimers,
gp120/gp41 heterodimers, gp120s covalently linked to other HIV-1 proteins, gpl120s linked
to non-HIV-1 proteins, or gpl120s covalently l_inked to non-protein chemical compositions,
Such structures can enhance immunogenicity beyond that achievable with monomers.
Heterodimeric gpl20 complexes are useful to expand the breadth of the immune response.
For example, a heterodimer containing gpl120 sequences from two different HIV-1 subtypes
can be employed to elicit an immune response against each HTV-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 enha_nce immunogenicity (e.g., by linking gp120 sequences to a4
highly immunogenic ca:tﬁf_:r protein, such as diptheria toxin, keyhole limpet hemocyanin,
thyroglobulin, or bovine senun albumin). Because gpl20 binds with high affinity to the cell
surface antigen CD4, gpl20 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 gpl120 sequences. A gpl20 fragment is also said to have “additional
cysteines” if the full-length gp120 sequence from which it was derived contains more than

the usnal 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 "vaceine” refers to an immunogenic composition
that reduces the risk of, or prevents, infection by an infectious agent (a "prophylactic

vaceine") or that ameliorates, to any extent, an existing infection (a "therapeutic vaccine").

11
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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 term "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 terms "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 & 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 has 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 1t 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 terms “amino acid” or “amino acid residue,” include naturally occurring
L-amino acids or residues, unless otherwise specifically indicated. The commonly nsed

" 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 terms “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 proline, which allow the same conformational restriction of

12



WO 2004/110384 PCT/US2004/018672

the peptide compounds as natural Phe or Pro are included within the definition of “amino

acid.”

[0047] Exemplary atypical au;u'no 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-aminopimelic acid (Apm), for Glu and Asp; 2-
aminobutyric acid (Abu), for Met, Leu, and other aliphatic amino acids; 2-aminoheptanoic
acid (Ahe), for Met, Leu, and other aliphatic amino acids; 2-aminojsobutyric 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 (Et.;ksn), for Asn and Gln; hydroxyllysine (Hyl), for Lys;
allohydroxyllysine (Ahyl), for Lys; 3- (and 4-) hydoxyproline (3Hyp, 4Hyp), for Pro, Ser,
and Thr; allo-isolencine (Aile), for Oe, Leu, and Val; amidinophenylalanine, for Ala; N- |
methylglycine (MeGly, sarcosine), for Gly, Pro, and Ala; N-methylisoleucine (Melle), for
He; norvaline (Nva), for Met and other aliphatic amino acids; norlencine (Nle), for Met and
other aliphatic amino acids; ornithine (Om), for Lys, Arg, and His; citmlline (Cit) and
methionine sulfoxide (M3S0) for Thr, Asn, and Gin; N-methylphenylalanine (MePhe),
trimethylphenylalanine, halo (F, Cl, Br, and I} phenylalanine, and trifluorylphenylalanine,
for Phe.

[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, shorter than 100 nucleotides, most particularly, shorter than
50 nucleotides. Typically, oligonucleotides are single-stranded IDINA 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 visunal inspection.

[0052] For sequence comparison, typically one sequence acts as a reference
I'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, FASTA,
and TFASTA in the Wisconsin Genetics Software Péckagc, 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 FILEUP, PILEUP 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. PILEUP
uses a simplification of the progressive alignment method of Feng & Doolittle (1987) T.
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 muliiple 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
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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.

[0053] Another example of algorithm that is suitable for determining percent
sequence identity and sequence simnilarity 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. T is referved 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
aligniment score can be increased. Cumulative scores are calenlated 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 algorithin 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=5, N=-4, and a
comparison of both strands. For amino acid sequences, the BLASTP program nses as
defaults a word length (W) of 3, an expectation (E) of 10, and the BLOSUMS62 scoring
matrix (see Henikoff & Henikoff (1989) Proc. Natl. Acad..Sci. USA 89:10915).

[0056] In addition to calculating percent sequence jdentity, the BLAST algorithrn

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(IN)), 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 &
reference sequence if the smallest sum probability in a compatison of the test nucleic acid to
the reference nucleic acid is less than about 0.1, more preferably less than about 0.01, and

most preferably less 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 gp120 amino acid sequences described in the application are
identified by plosition numbers, wherein the numbering is from the N-texminal methionine
of gp120 from the HXB-2 strain of HIV (SEQ ID NO:138).

[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 sowrce of the molecule; i.¢., 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:

(1) hydrophobic: His, Trp, Tyr, Phe, Met, Leu, Jle, 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;

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

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

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

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

[0063] The following table shows exemplary and preferred conservative amino acid

substitntions.
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Preferred Conservative
Original Residue ~ Exemplary Conservative Substitution Substitution
Ala Val, Leu, Ile Val
Arg Lys, Gln, Asn Lys
Asn Gln, His, Lys, Arg Gln
Asp Glu Glu
Cys Ser Ser
Gln Asn Asn
Glu Asp Asp
Gly Pro Pro
His Asn, Gln, Lys, Arg Asn -
Tle Leu, Val, Met, Ala, Phe Leu
Leu Ile, Val, Met, Ala, Phe Ile
Lys Arg, Gln, Asn Arg
Met Leu, Phe, Ile Leu
Phe Leu, Val, Ile, Ala Len
Pro Gly Gly
Ser Thr Thr
Thr Ser Ser
Tip Tyr Tyr
Tyr Trp, Phe, Thr, Ser . Phe
Val Ile, Len, 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 proteiﬁs to membrane-bound
ribosomes and mediates translocation 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

gecretion.

[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

micleotide sequence encoding the other polypeptide sequence.

[0067] As used with reference to a polypeptide or polypeptide fragment, the tertn
“derivative” includes amino acid sequence variants ag 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 pattner found on one or several particular cell types. A cell-specific binding
mojety 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 immunoglobulin genes or fragments of

immunoglobulin genes. The recognized immunoglobulin genes include the kappa, 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, IgG, IgM, IgA, IgD and IgE, respectively.

[0072] A typical immunoglobulin (antibody) sttuctural 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.

[0673] Antibodies exist as intact immunoglobulins or as a number of well-
characterized fragments produced by digestion with various peptidases. Thus, for examble,
pepsin digests an antibody below the disulfide linkages in the hinge region to produce |
F(ab)'2, a dimer of Fab, which itself is a light chain joined to VH-CHI1 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 (seé, Fundamental Immunology, W.E.
Paul, ed., Raven Press, N.Y. (1993), for a more detailed dcscripti;)n of other antibody
fragments). While various antibody fragments are defined in terms of the digestion of an
intact antibody, one of skill will appreciate that such Fab' frapments may be synthesized de
novo either chemicaily or by utilizing recombinant DNA methodology. Thus, the term
antibody, as used herein also includes antibody fragments either produced by the
modification of whole antibodies or synthesized de novo using recombinant DINA
methodologies, Preferred antibodies include single chain antibodies (antibodies that exist as
a single polypeptide chain), more preferably single 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 convcrﬁng
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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 arount sufficient to" refer to

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

[0075] The term “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

immune 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. (mRNA) or amplification; DNA
molecules produced synthetically or by amplification; and mRINA. 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 vsed 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 mnay 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 linkage
between a control sequence (typically a promoter) and the linked sequence. For exarnple, a
promoter is operably linked to a sequence if the promoter can injtiafe trapscription of the

linked sequence.

[0081] “Expression vector” refers 1o 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 6pﬁona1 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, altematively, “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. Le., 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 phrage “stringent hybridization conditions™ generally refers to a
temperature about 5°C lower than the melting temperature (Ty,) for a specific sequence at a
defined ionic strength and pH. Exemplary stringent 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 nucleotide
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sequences present in the hybridization mixture under defined stringency conditions. Those
of skill in the att recognize that relaxing the stringency of the hybridization conditions

allows sequence mismatches to be tolerated.

Isolated gp120 Polvpeptides 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
£p120 sequence-containing fragment of gpl60. The first gp120 sequence can be a full-
length gpi20 sequence or a fragment thereof. A gpl120 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 V1 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.

[0038] 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 gp120 polypeptides are used as vaccine antigens. The
polypeptides can be included in a vaccine in a varicty of forms, e.g., in free form, covalently
bonded to a cell-specific moiety or an iramunogenic carrier protein, or displayed on the
surface of a viral particle (as in a vitrus-derived vaccine). In addition, gp120 polypeptides
that carry a drug can 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 gp120

polypeptide with an unusual disulfide structure.

[0090] Furthermore, 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 gpl20.
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A. Tvypes of gp120 Polypeptides

[0091] In a first embodiment, 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, as numbered from the N-terminal
methionine of gp120 from the HXB-2 strain of HIV gp120. In a preferred variation of this
embodiment, the first gp120 sequence lacks one or more cysteine residues at one or more of
the following pesitions: 54, 74, 119, 126, 157, 205, 218, 228, 239, 247, 331, 378, and 385,

[0092] In a second embodirent, the first gpl120 sequence includes one or more
additional ¢ysteine 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 gpl20. However, the first
gp120 sequence of the invention is not a subtype G gpl20 sequence having one or more
addjtional cysteines in the V1 domain, nor is it a subtype E gp120 sequence having one or
more additional cysteines in the V4 domain. In a preferred variation of this 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 notpresent in the V1 domain of gpl120.

[0093] The invention also includes combinations of these two embodiments, i.e.,
where the first gp120 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 preferced 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 gp120 sequence selected from the group consisting of SEQ ID NO: 2, 4, 6, §,
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.
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
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designation from the trial. The amino acid sequence for gp120 from the HXB-2 strain of
HIV-1 is SEQ ID NO:138.

[0095] In more preferred embodiments, the first gp120 sequence has at least about
80%, about 85%, about 909, about 95%, or about 99% identity to each of the V1, V2, V3,
and C4 domains of a gp120 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 of HXB-2 are ag follows: V1:
residues 131 to 157; V2: residues 157 to 196, V3: residues 296 to 331; C4: residues 418 to
445, In particular examples of such embodiments, the first gp120 sequence includes at Jeast
the V1, V2, V3, and C4 domains of a gp120 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,- 60, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92,
94, 96, 98, 100, 102, 104, 106, 108, ilO, 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.

EQ I NO HIV-1 2p120 Sample/Sequence Type
U-101c1/DNA

U-101cl/protein
U-178c13/DNA
U-178¢13/protein
U-013c6/DNA
U-013c6/protein
U-016¢c1/DNA
U-016¢1/protein
U-OBé_ScMDNA
U-032_3c4/protein
T-051c1/DNA
U-051cl/protein
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13 U-052c1/DNA
14 U-052¢1/protein
15 U-065_3cl/DNA
16 U-065_3cl/protein
17 U-074c12/DNA
18 U-074¢12/protein
19 U-093c1/DNA
20 U-093c1/protein
21 U-106c4/DINA
22 U-106c4/protein T
23 U-117¢1/DNA
24 U-117¢1/protein
25 U-124_2cl/DNA
26 U-124_2c1/protein
27 U-145c1/DNA
28 U-145¢1/protein
29 U-171c11/DNA
30 U-171c11/protein
31 U-174c11/DNA
32 U-174c11/protein
33 U-177c11/DNA
34 U-177¢11/protein
35 U-218c14/DNA
36 U-218¢14/protein
37 U-228c1/DNA
38 U-228c1/protein
39 U-241_2c2/DNA
40 U-241_2c¢2/protein
41 U-242c1/DNA
42 U-242¢1/protein
43 U-257¢1/DNA
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44 U-257¢1/protein
45 U-267_2c10/DNA
46 U-267_2¢10/protein
47 U-300_3¢1/DNA
48 U-300_3cl/protein
49 U-302c¢17/DNA j
50 U-302¢17/protein
51 U-305¢c1/DNA
52 U-305¢c1/protein
53 U-323¢11/DNA
54 U-323c11/protein
55 U-334c¢3/DNA
36 U-334c3/protein
57 U-349¢2/DNA
58 U-349¢2/protein
59 U-350c1/DNA
60 U-350c1/protein
61 U-386_2c¢1/DNA
62 U-386_2c1/protein
63 U-031_2c10/DNA
64 U-031_2c10/protein
65 U—06I4c I/DNA
66 U-064¢1/protein
67 U-099c6/DNA
68 U-066c6/protein
69 U-148_2c¢1/DNA
70 U-148_2c1/protein
71 U-183_2c1/DNA
72 U-183_2cl/protein
73 U-209c3/DNA
74 U-209c¢3/protein
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75 U-212¢11/DNA
76 U-212¢cl1proicin
77 U-294¢30/DNA
78 1J-294¢30/protein
79 U-307¢1/DNA
80 U-307¢1/protein
81 U-312c4/DNA
82 U-312c4/protein
83 U-313¢1/DNA
84 U-313cl/protein
85 U-317_2c1/DNA
86 U-317_2cl/protein
87 U-343c3/DNA
88 U-343¢3/protein
89 U-344c1/DNA
%0 U-344c1/protein
91 ' U-363c2/DNA
02 U-363¢2/protc;,in
93 T-033cl/DNA
o4 U-033¢1/protein
95 U-060c4/DNA
96 U-060cd/protein
97 U-062_2c5/DNA
98 U-062_2c5/protein
09 U-071c11/DNA
100 U-071¢11/protein
101 U-104_3c1/DNA
102 U-104_3cl/protein
103 U-141c1/DNA
104 U-141cl/protein
105 U-165c1/DNA
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106 U-165¢1/protein
107 T U-I87c1/DNA
108 U-187c¢c1/protein
109 U-195c1/DNA
110 U-195¢1/protein
111 U-208_4c1/DNA
112 U-208_4c¢1/protein
, 113 U-210c2/DNA.
114 . U-210¢2/protein
115 U-215_2c1/DNA.
116 U-215_2cl/protein
117 U-234c10/DNA
118 U-234¢10/protein
119 U-236¢2/DNA
120 U-236c2/protein
121 U-260c3/DNA
122 U-260c3/protein
123 U-275c1/DNA
124 U-275¢c1/protein
125 U-279c1/DNA.
126 1-279c1/protein
127 U-284c¢3/DNA
128 U-284c¢3/protein
129 U-306c1/DNA
130 ' U-306c1/protein
131 U-332c14/DNA
132 U332c14/protein
133 U-356c1/DNA
134 U-356¢1/protein
135 U-374c1/DNA.
136 U-374c1/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 gp120 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 gpl20 amino acid sequence containing consexvative

amino acid substitutions, as defined above.

[0097] Polypeptides of the invention can include other amino acid sequences, in
addition to gp120 amino acid sequences, 1.¢., amino acid sequences from heterologous
proteins. Accordingly, the invention encompasses fusion polypeptides 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 plasminogen activator signal sequence. Exemplary epitope tags include green
fluorescent protein, hemagglutinin, or FLAG epitope tags and hexahistidine or similar metal
affinity tags. An N-terminal HSV gD-1 sequence is conveniently employed as an epitope
tag when the HSV gD-1 signal sequence is used to facilitaie 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-terminal amino group, the C-terminal carboxyl group, and/or wherein one or more of

the amido linkages in the peptide is/are converted to 4 non-amido linkage.

[0099] In particular embodiments, polypeptides of the invention include a first
£p120 sequence that has an odd number of cysteine residues. Such a sequence has at least
one “free” cysteine (i.e., one that does not form an intramolecular disnlfide 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 gpl20 sequence. Disulfide bonding between two
identical gp120 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 gpl20 sequence
is éovalently bonded to another polypeptide that comprises a gp41 amino acid sequence.
Preferably, the first gpl20 sequence is disulfide bonded to a free cysteine in the gp41 |
sequence fo produce a gp120/gp41 complex. Such complexes are useful as antigens
because they can mimic the gp120/gp41 complexes found in viral spikes on the surface of

HIV-1 viral particles or virus-infected cells.

[0101] In other embodiments, a free cysteine in the gp120 sequence is covalently
bonded with a cell-specific binding moiety, a drug, an immunostimulatory oligonucleotide
(e.g., CpG), or an immunogenic 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 guality of the immune response (e.g., TH1 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 celis). Generally, cell-specific binding moieties bind to a
membrane-bound cell-surface protein, carbohydrate, lipid, glycosaminoglycan, lipoprotein,
antigen, or receptor. Thus, exemplary cell-specific binding moieties can include, for
example, ligands, such as hormones or cytokines, receptor-binding domains of hormones or

cytokines, adhesion molecules, and antibodies. Commonly used imumunogenic cartiers
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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 ep120 Polypeptides

1. Syothetic 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., Mexrxifield, J.
Am. Chem. Soc., 85:2149 (1963). Solid phase techniques are preferred and are described,
for example, in John Morrow Stewart and Janis Dij]aha 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 commercially available, as are services that make

peptides to order.

2. Recombinant Technigues

[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 gpl120 polynucleotide or
HIV-1 isolate, or othérwise cloned from an HIV-1 isolate. With a given gp120
polynucleotide in hand, a polynucleotide encoding a desired gp120 amino acid sequence can
be generated by any of a variety of cloning and mutagenesis techniques. See, e.g.,
Sambrook, I., 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, T.A., et al., (1985) Gene 34:315), and restriction selection mutagenesis (Wells, LA,
et al., (1986) Philos. Trans. R. Soc., London Ser, A, 317:415).
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[0104] - In 2 preferred embodiment of the invention, the sequence of a gpl120 coding
region is used as a guide to design a synthetic polynucleotide cncoding a desired gpl120
sequence that can be incorporated into a vector of the present invention. Methods for
constructing synthetic genes are well known to those of skill 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 gpl20 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 B-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.. Intramolecular
disulfide bonds produce oligomers. If the solution contains only one type of gp120
polypeptide, the oligomers formed will contain that species. H the solution contains
different gp120 polypeptides or a gp120 polypeptide in combination_wifh another
bolypeptidc (e.g., gp41l), the oligomers formed can contain multiple species.

[0106] Alternatively, oligomeric complexes including one or more gp120
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 gpl20
polypeptides with a cell-specific binding moiety, a drug, an immunostimulatory

oligonucleotide, 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., DynabeadsTM), fluorescent dyes (e.g., fluorescein, texas
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red, rhodamine, coumarin, oxazine, green fluorescent protein, and the like, sce, e.g.,
Molecular Probes, Eugene, Oregon, USA), radiolabels (e.g., g, 121, ¥, B 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 Yight 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 Polynucleotides Encoding gp120 Polvpeptides 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 gpl120 sequence that
has at least about 80%, about 85%, about 90%, about 95%, or about 99% identity to each of
the V1, 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, 18, 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,
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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 Jeast the V1, V2, V3, and C4 domains of gpl120.
Table 1, above, shows the correspondence between the SEQ ID NO and the gp120 sample
designation from the clinical trial discussed above. The nucleotide sequence for gp120
from the HXB-2 strain of HIV-1 is SEQ ID NO:137.

[0120] As noted above, the encoded gpl120 amino acid sequence can be a wild-type
sequence or a variant sequence. Where the gpl20 amino acid sequence is a wild-type
sequence, the nucleotide 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 of tRINA isoacceptors. In the case of gp120, changes in codon frequency has
been shown tto enhance recombinant production of gp120 in mammaliang cells. (Haas J et
al. (1996} Curr Biol.6(3):315-24; Andre S. et al. (1998) J Virol. 72(2):1497-503.) Native
gpl120 coding sequences are generally over 60% A-T, while genes that are 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
mamimalian 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 mamnmalian 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 20% 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 pritnate cells (e.g., monkey or human cells). In an
exemplary, preferred embodiment, polynucleotides of the invention are codon-optimized for
expression in Chinese hamstgr ovary (CHO) cells. Polynucleotides of the invention can be
codon-optimized based on an:v gene from the species in which expression is desired, but
codon-optimization is preferably camried 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 immunoglobulin genes.
Thus, codon frequencies of, e.g., the human Ig 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 Ig Kappa and Mu constant region
genes. Briefly, the sequences of these genes can be downloaded from GenBank or a similar
database. The Ig Kappa C-region is designated as locus HUMIGKC3 in GenBank, and the
Ig Mu C-region sequence is designated as locus HSIGMHCC. These sequences can then be
translated and codon usage determined. The codon vusage information ¢an 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 Ig genes is then conveniently produced synthetically.

[0114] In some applications, it is advantageous to stabilize the polynucleotides
described herein or to produce polynucleotides that are modified to better adapt them for
particular applications. To this end, the polynucleotides of the invention can contain
phosphorothioates, phosphptriesters, methyl phosphonates, short chain alkyl or cycloalkyl
intersugar linkages or short chain heteroatomic or heterocyclic intersugar ("backbone").
linkages. Most preferred are phosphorothioates and those with CH2--NH--0--CH2, CH2--
N(CH3)--O—CH2 (known as the methylene(methylimino) or MMI backbone) and CH2--O--
N(CH3)--CH2, CH2--N(CH3)--N(CH3)--CH2, and O-IN(CH3)--CH2--CH backbones
(where phosphodiester is O--P--0--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 polyamide backbone, the bases being bound directly or indirectly to the aza nitrogen
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atoms of the polyamide backbone, P. E. Nielsen, M. Egholm, R. H. Berg, O. Buchardt,
Science 1991, 254, 1497. Polynucleotides of ﬂle 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
af least one modified base form or “universal base” such as inosine. Polynucleotides can, if
desired, include an RINA cleaving group, a cholesteryl group, a reporter group, an
intercalator, a group for improving the pharmacokinetic properties of the polynucleotide,

and/or a group for improving the pharmacodynamic properties of the polynucleotide.

[0115] Also, polynucleotides of the invention can be modified to include any of the
wide varicty 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 polynucleoﬁdes for use in diagnostic
methods. Fluorescent labels that can be attached to the polynucleotide include, but are not

lirnited 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 inventicn include such “antisense polynucleotides,” and the phrase
“polynucleotide 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 gp120 polynucleotide or HIV-1 isolate, or otherwise obtained from an HIV-1
isolate. If necessary, the nucleotide sequence of the polynucleotide thus obtained can be
altere_d using any of a variety of cloning and mutagenesis techniques to arrive at the desired
nucleotide sequence. See, e.g., Sambrook, I., 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 eifecting replication of the vector in a
suitable host cell (e.g., E. coli, Chinese haruster ovary [CHOY] 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 enhahcing the expression of an
operably linked polypeptide-coding sequence. Control sequences that are suitable for
expression in prokaryotes, for example, can include a promoter sequence, an operator
sequernce, and a ribosome binding site. Control sequences for expression in eukaryatic 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 pene. A signal sequence can ditect 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

38



WO 2004/110384 PCT/US2004/018672

procedures, see, .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 Perricaudet (1995) British Medical
Bulletin 51(1) 31-44; Haddada et al. (1995) in Current Topics in Microbiology and
Immunology, Doerfler and Béhm (eds) Springer-Verlag, Heidelberg Germany; and Yu et
al., (1994) Gene Therapy, 1:13-26.

[0122] Widely used viral vector systems include, but are 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 mammatian cells,

[0123] Adeno-associated virus (AAV)-based vectors used to transduce cells with
target nucleic acids, e.g., in the in vitro production of polymucleotides and peptides, and in
vivo and ex vivo gene therapy procedures are described, for exarmple, 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) Mol. 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
rAAYV 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 (MuLV), gibbon ape leukemia virus (GaL.V), simian immunodeficiency virus (SIV),
human imumunodeficiency virus (HIV), alphavirus, and combinations thereof (see, e.g.,
Buchscher et al. (1992) J. Virol. 66(5) 2731-2739; Johann et al. (1992) I. Virol. 66
(5):1635-1640 (1992); Sommerfelt et al., (1990) Virol, 176:58-59; Wilson et al. (1989) T,
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Virol. 63:2374-2378; Miller et al., J. Virol. 65:2220-2224 (1991); Wong-Staal et al.,
PCT/US94/05700, and Rosenbutg 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),

papillomavirus, Epstein Baxr virus (EBV), 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 aDNA \;accine, 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-

derived 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. cetevesiae and P.
pastoris), insect cells, plant cells, and phage, as well as higher eukaryotic cells, including
mammalian cells (such as Chinese hamster ovary celis), 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 fransgenic plants or animals or cells

into which a DNA vaceine or viral vector has been introduced.

[01.28] 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 exarmnple, ;as taught by Hinnen ‘(1978) Proc. Natl. Acad. Sci,
USA, 75;1929-33, Mamrnalian cells are conveniently transformed wsing 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 known methods
for infroducing 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 i 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 2 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 known or can be readily determined empirically by those skilled in the art.
Suitable culture conditions for mammalian host cells, for instance, are deseribed in

Mammalian Cell Culture (Mather ed., Plenum Press 1984) and in Barnes and Sato (1980)
Cell 22:649,

[0131) I 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 cxample, DNA/RNA copy number; factors that stabilize DNA;
nutrents, 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 particulér vector-host cell system is within the level
of skill in the art. Principles and practical techniques for maximizing the productivity of in
vitro mamumalian 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-known techniques for large- or small-scale
production of proteins ¢an 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
Iysate by any method capable of separating the polypeptide from one or more coruponents
of the host cell or culture medium. Typically, the polypeptide is separated frorn host cell
and/or culture medium components that would interfere with the intended use of the

.polypeptide. As a first step, the cnlfure 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 epifope 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 silﬁilar

metal affinity tags can be purified by fractionation on an affinity column.
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Immunogenic Compositions

A. Types of Immunogenic Compositions

[0136] Immunogenic compositions of the invention ¢an 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 composifion in an amount
sufficient to elicit an anti-gp120 inunune 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-gp120 immune

© response.

[0137] In preferred embodiments, the immunogenic compositions are “multivalent,”
providing at least two different antigenic gp120 sequences. Thus, polypeptide-based
compositions can contain one or more polypeptides including gp120 sclqucnccs derived
from. at least two different HIV isolates. Polynucleotide-based compositions can contain
one or more polynucleotides encoding gpl20 sequences derived from at least two different
HIV isolates. Alternatively, immunogenic compositions of the invention ¢an contain at

~ least one polypeptide including a gp120 sequence derived from one HIV isolate and at least
one polynucleotide encoding a gpl20 sequence derived from a different HIV isolate,
Variations of this eﬁbodﬁnent can provide as many different antigenic gpl20 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 ¢ther 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 pharmacentically acceptable
carrier, such as are described in Remington’s Pharmaceutical Sciences (1980) 16th editions,

Qsol, 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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cell-specific binding moiety, an immunostimulatory oligonucleotide, or an immunogenic

carrier protein.

[01440] In one embodiment, an immunogenic composition of the invention includes
cells expressing a polypeptide of the invention, a cell lysate, or a fraction thereof, containing

the polypeptide, such as, e.g., a membrane fraction.

[0141] In another embodiment, an immunogenic composition includes viral particles
and/or virally infeeted 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
vaceines.” Virus-derived vaccines can be advantageous because the viral infection
component can promote a vigorous immune response that activates B Iymphocytes, helper T
Iymphocytes, 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 al,,
AIDS Res. Hum, Retroviruses 11:373-81 (1995), erratum in ATDS Res. Hum, Retrovimses
11:875 (1993); 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-Febenstreit et al., J.
Gen. Virol. 71:2425-31 (1990); Prevec ef al., I. Infect, Dis. 161:27-30 (1990); Lubeck et al.,
Proc. Nafl. Acad. Sci. USA 86:6763-7 (1989); Xiang et al., Virology 219:220-7 (1996)).
QOther 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
(MHSV) (see, e.g., Kaplitt et al., Molec. Cell. Neurosci. 2:320-330 (1991)), papillomavirus,
Epstein Barr virus (EBV), adeno-associated virus (AAV) (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 snitable for use in the invention is

non-toxic to cells, tissues, or subjects at the dosages employed, and can include a buffer
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(such as a 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 serom albumin, gelatin, and an irmmunoglobulin), a
hydrophilic polymer (such as polyvinylpyrrolidone), an amino acid (such as glycine,
glutamine, asparagine, arginine, and/or lysine), a monosaccharide, a disaccharide, and/or
other carbohydrates (including glucose, mannose, and dextrins), a chelating agent (e.g.,
ethylenediaminetetratacetic acid [EDTAD), a sugar alcohol (such as manpitol and sorbitol), a
salt-forming counterion (e.g., sodium), and/or an anionic surfactant (such as Tween™,

Pluronics™, and PEG). In one embodiment, the pharmacentically acceptable carrier is an

aqueous pH-buffered solution.

[0143] Preferred embodiments include sustained-release cornpositions. An
exemplary sustained-release composition has a semipermeable matrix of a golid
hydrophobic polymer to which the polypeptide is attached or in which the polypeptide is
encapsulated. Examples of suitable polymers include a polyester, 2 hydrogel, a polylactide,
a copolymer of L-glutamic acid and T-ethyl-L-glutamase, non-degradable ethylene-
vinylacetate, a degradable lactic acid-glycolic acid copolymer, and poly-D-(-)-3-
hydroxybutyric acid. Sucﬂ matrices are in the form of shaped articles, such as films, or

microcapsules.

[0144] Exemplary sustained release compositions include polypeptides attached,
typically via ¢-amino groups, to a polyalkylene glycol (e.g., polyethylene glycol [PEG]).
Attachment of PEG to proteins is a2 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. Liposomes are small vesicles composed of various
types of lipids, phospholipids, and/or surfactants. These components are typically amranged
in a bilayer formation, similar to the lipid arrangement of biological membranes.
Liposomes containing polypeptides ate prepared by known methods, such as, for example,
those described in Epstein, et al. (1985) PNAS USA 82:3688-92, and Hwang, et al., (1930)
PNAS USA, 77:4030-34. Ordinanly the liposomes in such preparations are of the small
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(about 200-800 Angstroms) unilamellar 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 sjlastic 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 Iyophilized cake. Such compositions are
typically sterile when administered to subjects. Sterilization of an aqueous solution 1s
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 Containing 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." DINA vaccines are described in International Patent Publication WO
05/20660 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., Virol, 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); Montgotnery 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 ef 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 viruges (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 stirnulate different arms of the immmune
system. For example, major histocompatability antigen class I (MHC-T) responses are best
stimulated by intracellular expression of protein antigens. In order to accomplish this, the
sequences encoding the gp120 signal sequence are deleted and replaced with a codon for an
initiator methionine residue. gp120 genes lacking the signal sequence are synthesized on
free ribosomes in the cytoplasm, do not acquire N-linked carbohydrate, are proteolytically
processed intracellularly, and can stimulate MHC-I-restricted immune responses. MHC-I
responses are thought to be particularly effective in promoting cytotoxic T cell responses
mediated by CD8-bearing T cells, In conirast, 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 proteins
destined for export to the cell surface or exiracellular compariment acquire a number .of
post-translational modifications (e.g., glycosylation) and are presented to the immune
system in conjunction with major histocompatability antigens class I{ (MHC-II) proteins.
Protein antigens presented in association with MEHC-II antigens are particularly effective in
promoting antibody responses and CD4-mediated T cell responses, but are not effective in

stimulating CID8-dependent immune responses (s.2., 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 antipen genes and/or the immunogenicity of DNA vaccines.
Examples of such factors include the vector, the promoter used to drive antipen gene
expression, and the stability of the inserted gene in the plasmid. Depending on their origin,
promoters differ in tissne 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
maﬁner appropriate for the particular indication. U.S. Patent No. 6,001,651 to Bennett et al.
describes a number of pharmaceutical compositions and formulations snitable for use with
an oliponucleotide 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 polynucleotides ¢an 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 stertle 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, immunogenic 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, a4 new class adjuvants, immmunostimulatory oligonucleotides, have been described.
These tend to be small (about 15-30-mer) chemically synthesized oligonucleotides rich in

gnanine and eytosine (GC rich). In some cases (e.g., particulate antigens such as hepatitis B
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surface antigen), these oligonucleoatides can simply mixed with viral antigens in order to
have an immunostimulatory effect. In other cases (e.g., gp120), superior aclivity is
achieved by chemically coupling the oligonucleotides to the protein. gpl20 molecules
described in this application are particularly well-suited for detjvatization with
itnmunostimulatory 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 interleuking, in immunogenic

compositions of the invention.

[0156] In preferred embodiments, compositions containing an isolated
polynucleotide of the invention also include a componcnt 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]-nn,n-trimethylammonium chloride (DOTMA),
dioleoyl phosphotidylethanolamine (DOPE), and/or dioleoyl phosphatidylcholine (DOPC).
Polynucleotides can also be entrapped in lipogomes, as described above for polypeptides.

[0157] In another embodiment, polynucleotides are complexed to dendrimers, which
can be used to transfect cells. Dendrimer polycations are three dimensional, highly ordered
olipomeric and/or polymeric compounds typically formed on a core molecule or designated
initiator by retterative 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” dendrimers and various dendrimer 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, 4,694,004,
4,713,975; 4,737,550, 4,871,779; 4,857,599; and 5,661,025.

B._Uses of Immunogenic Compositions

[0158] The immunogenic compositions of the invention can be employed to
generate a gp120-specific immune response in an animal, Immunogenic 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-gpl20 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 injccﬁon) antigenic polypeptides into a suitable animal (e.g., a mouse or a
rabbit). The antibodies arve then obtained from blbod 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
Immunogen: Multiple Intradermal 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 matzix to which the polypeptide to which the antibodies were
raised is bound. Those of skill in the art will know of various standard techniques for
purification and/or concentration of potyclonal, 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-gp120 antibodies are preferred. The
general method used for production of hybridomas secreting mAbs 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 SHEP-1. Hybridomas
were screened for production of antibodies that bound to cancer cell lines. Confirmation of
specificity among mAb's can be accomplished using routine screening techniques (such as

the enzyme-linked immunosorbent assay, or "ELISA") to determine the elementary reaction

pattern of the mAb of interest.

[0162] Alternatively, immunogenic compositions of the invention can be used as
vaceines 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
prévent, 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.

1. Immunogenic Compositions Containing Polypeptides

[0163] Polypeptide-based immunogenic composition are conveniently administered
by injection (e.g., subcutaneous, intradermal, intramuscular, intraperitoneal, intravenous,
ete.), althongh 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 formulations or lyophilized or
acrosolized formulations). Polypeptide compositions may also be administered via
microspheres, liposomes, immune-stimulating complexes (ISCOMSs), or other

microparticulate delivery systems or sustained release formulations introduced into suitable

tissues (such as blood).

[0164] The vaccination dose of gp120 polypeptide administered in the immunogenic
composition depends on the properties of the particular composition, e.g., the
immunogenicity of a particular forroulation, 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 pg of
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gp120 polypeptide per administration are most preferred, although preferred doses can

range from about 10 pg-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 2 priﬁlary inoculation and then boost with relatively smaller doses of

£p120 polypeptide,

2. Immunogenic Compositions Containing Polynucleotides

[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
43, %55 1-9555, (1986)] showed that CaPQ,-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. W090/11092 (Oct. 4, 1990) describes the use of naked polynucleotides to

vaccinate vertchrates.

[0166] Various methods are available for introducing polynucleotides into animals,
and the selection of a suitable method for infroducing 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 enc;oding bovine growth hormone (BGH) into the skin of
mice has been shown to elicit anti-BGH antibodies in the mice. A jet injector has been used
to transfect skin, muscle, fat, and mammmary tissues of living animals. Intravenous injection
of a DNA:cationic 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. Ulmer 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 ruore
effective antigen presentation by dendritic cclls. Polynucleotides of the invention can also
be introduced into a subject by other methods known in the art, e.g., transfection,
electroporationa microinjection, transduction, cell fusion, DEAE dexiran, 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, I, Biol. Chem. 263:14621-14624
(1988); Hartmut ef al., Canadian Patent Application No, 2,012,311, filed Mar. 15, 1990}.

[0167] The vaccination dose of gpl120 polynucleotide adiministered in the
immunogenic composition depends on the properties of the particular composition, e.g., the
imrounogenicity 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

2p120 polynucleofide.

3. Immunization Regimen

[0168] The gplZO—spe'cific 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 typé
of immunogenic composition described above may be used for a primary or booster
immunization. Thus, for example, an immunogenic 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 immunogenic composition containing
polypeptides of the mvention, o;: vice versa. In addition, a prirnary immunization and one
or more booster immunization can provide the same antigenic gp120 sequences and/or

different antigenic gpl20 sequences.
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[0169] In an excmplary embodiment, a suitable immunization regimen includes at
least three separate inoculations with onc or more immunogenic compositions of the
invention, with a second inoculation being administered more than about two, preferably
three to 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 ti'le 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 of HIV-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. H such
monitoring indicates that vaccination is sub-optimal, the subject can be boosted with an
addition dose of immunogenic composition, and the vaccination parameters ¢an be modified
in a faghion 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 catrier protein, or the route of

administration can be changed.

Diarmostic Methods

A. Detection of Antibodies Specific for gp120 Polypeptides with Unusual
Disulfide Structure
[0171] The invention provides a diagnostic method for determining whether a
subject has producéd 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 gpl120 polypeplide. 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-gpl20 antibodies can be detected and/or quantified in the sample vsing
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 Cell Biology Volume 37: Antibodies in Cell Biology, Asai, ed. Academic Press, Inc.
New York (1993); Basic and Clinical Immunology 7ih Edition, Stites & Terr, eds. (1991).

[0173] In a standard sclid-phase format, a gpl20 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 gpl120 polypeptide. Bound antibody can then be separated
from free antibody in the sample by a simaple washing step.

[0174] Immunoassays 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 gpl20 polypeptide. Any suitable labeling system, ditect 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-
immunogenic reactivity with immunoglobulin 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-gpl20 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 vizible spot or band is
scored as a negative. The intensity of the band or spot can provide a quantitative measure

of anti-gp12( antibody concentration.
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[0176] In preferred embodiments, immunoassays according to the invention are
carried out using a MicroElectroMechanical Systern (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” multicantilever acray. 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 sutface 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 gp120 Sequences with Unusual Disulfide Structure

[0177] The invention alsc provides a diagnostic method for determining whether a
biological sample from a subject contains a polypeptide including, and/or a polynucleotide
encoding, a gp120 amino acid sequence characterized by unusual disulfide structure.
Unusual disulfide structure may represent a “transimission phenotype™ associated with new
infections or a major new variant of HIV-1 in circulation in North Amezica. The method
entails assaying the sarnple for a polypeptide comprising, or a polynucleotide encoding, a
£p120 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, 41.8, 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, and 510; as
numnbered from the N-terminal methionine of gp120 from the HXB-2 strain of HIV gpl20.
In preferred embodiments, the gpl120 sequence is not a subtype G gpl20 sequence having
one or more additional cysteines in the V1 domain or a subtype E gpl20 sequence having
one or more additional cysteines in the V4 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 gp120

sequence with unusual disulfide structure. The sample employed can include any tissue
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expected to contain a4 polypeptide including, or polynucleotide encoding, a gp120 amino

acid sequence. Conveniently, blood or a blood fraction (e.g., serumn or plasma) is satupled

for assay.
1. #p120 Polvpeptide-Based Assays
[0178] Immunoassays are generally most convenient for detection of gp120

polypeptides characterized by unusual disulfide structure. The considerations for
conducting immunoassays to detect gpl120 polypeptides, e.g., formats, labeling systems, are
essentially as described above with respect to detection of anti-gp120 antibodies.

[0179] Preferred iromunoassays for detecting gp120 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. 2p120 Polynucleotide-Based Assays
[0181] - gp120 polynucleotides encoding gpl20 sequences characterized by ununsual
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] Polynucleotides can be prepared from a sample according to any of a number
of methods well kmown 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 1. Theory and Nucleic Acid Preparation, Elsevier, N.Y. and
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Tijssen ed. In preferred embodiments, gp120 polynucleotides can be obtained from a

sample containing FHIV-1 viral RNA by reverse txanscription, followed by amplification.

i._Amplification-Based Assays
[0183] In cr)ne embodiment, amplification-based assays can be used to detect, and
optionally quantify, a gp120 polypeptide of interest. In such amplification-based assays, the
2p120 polynucleotides in the sample act as template(s) in an amplification reaction cartied
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; transcxiption amplification (Kwoh et al. (1989) Proc.
Natl. Acad. Sci. USA 86: 1173), self—sust;ﬂined 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 gp120 polynucleotide, E.my ofa
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, Innis et al,, Academic Press, Inc. N.Y.,

(1590),

ii. Hybridization-Based Assays

[0185] . Nucleic acid hybridization 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 ef al. supra). Hybridization techniques are generally desciibed in
Hames and Higgins (1985) Nucleic Acid Hybridization, A Practical Approach, IRL Press;
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*Gall and Pardue (1969} Proe. 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 Technigues 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 Iess 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 vsé in nucleic
acid hybridization.) Visualization of the hybridized probes allows the qualitative
determination of the presence or absence of the gp120 polynucieotide 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 polynucleotides. 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 can 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 2 mumber 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; Tackson (1996) Nature Biotechnology
14:1685; Chee (1995) Science 274: 610; WO 96/17958, Pinkel et al. (1998) Nature
Genetics 20: 207-211).

[0189] Arrays, particularly nucleic acid arrays can be produced according to a wide

vatiety of methods well known to those of skill in the art. For example, in a sirople
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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, ef¢.). This simple spotting approach has been automated to produce high-
density spotted microarrays. For example, U.5. 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.
Ilustrative solid surfaces include, e.g., nitrocellulose, nylon, glass, quartz, diazotized
membranes (paper or nylon), silicones, polyformaldehyde, cellulose, and cellulose écetate.
In addition, plastics such as polyethylene, polypropylene, polystyrene, and the like can be
used. Other materials that can be employed include paper, cerarics, metals, metalloids,
semiconductive materials, and the like. In addition, substanccs 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 natore of the systero.

[0192] In prepating 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 mnay be present on the sﬁrface and vsed 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 sutfaces

is well known and is amply illustrated in the literature.

[0193] Axrrays can be made up of target elements of various sizes, ranging from
about I mm diameter down to about 1 pm. Relatively simple approaches capable of
quantitative fluorescent imaging of 1 cm? areas have been described that permit acqliisition
of data from a large number of target elements in a single image (see, e.g,, Wittrup (1994)
Cytometry 16:206-213, Pinkel 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 gpl120 Polynucleotides

[0195] gpl120 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 sarnple 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 Laboratory Techniques in Biochemistry and
Molecular Biology, Vol. 24: Hybridization With Nucleic Acid Probes, P. Tijssen, ed.

Flsevier, 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 (ILCR) 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 usc 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 performed using a suitable DNA polymerase with
both polymerase and exonuclease activity (e.g., Tag 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® Systerns 7000,7300, 7500, 7700, or 7900 (TagMan®) 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
Example 1
Expression of sp120 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 herp:es simplex virus-1 (HSV1) gD glycoprotein and the
human tissue plasminogen activator (tPA). The first 29 amino acids of the mature HSV]
gD) serves as an epitope tag, which is joined to residue 42 of HIV gpl20, as numbered from
the N-terminal methionine of the FIXB2 strain of gpl120 (residue 12 of the mature gpl20).

[0199] pCLeD.gp120 contains 2 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 acids of the mature HSV1 gD glycoprotein fused
to residue 42 of HIV-1 gpl20 at a Kpnl site, The gpl20 sequence ends with a stop codon
and a Xhol restriction site, as noted above. This is followed, in the vector, by an §V40 '

poly-A sequence and transcription terminator.

[0200] pCLtPA . gp120 also contains a mammalian franseription unit and a pUC
vector backbone (the pCI mammalian expression vector, which is avﬁilable commercially
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 tPA pre-pro sequence and the first 29 amino acids of the mature
HSV1 gD fused to residue 42 of HIV-1 gp120 at a Kpnl site. The gp120 sequence, which
ends with a stop codon and a Xhol restriction site, is followed by an SV40 poly-A sequence

and a transcription terminator.

[0201] Sequences encoding gpl20 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 ,g];)tll).l The fragments have a Kpnl
restriction site at the 5' end and a stop codon, followed by a Xhol restriction site at the 3'
end. These restriction sites facilitate cloning into the pCI.gD.gpl20 vector or the
pCLtPA.gp120 vector.

[0202] gp120 amplification products are cleaved with Kpnl and Xhol 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). PCLgD.gpl20 or
pCLtPA.gp120 is cleaved with Kpnl and Xhol, and the 4.3 kb vector fragment ig isolated by
a cor_ﬁmﬁrcia]ly available kit like the QTAquick Gel Extraction kit (Qiagen, Valencia, CA).
The gpl20 fragments are ligated into either vector. The ligation products are transformed
into Topl0 E.coli. DNA is prepared and digested with Kpnl and Xhol 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. Virol. 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

Virus Infectivity and Neuiralization Assay

[0203] Becanse 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 ¢an 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 psendotype 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 CCRS5) 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 (gpl60) from HIV-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-1 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 ¥IV-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 CCR5 dependent control viruses (NLA-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
imoculated with virus-antibody dilutions. Virus infectivity is determined 72 hours post-
inocnlation 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
comparcd to an antibody negative control, The IC50 is defined as the concentration of
monoclonal antibody requited 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-MLV.

Experimental Results

[0205] Three of the cysteine mutants, U-099 (with 19 cysteine residues), U-209
(with 19 cysteine residues), and U-210 (with 20 cysfeine residues), were subjected to the
PhenoSense™ infectivity and neuntralization 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 CXCRA4 co-receptor,
indicating that these mutant viruses are exclusively of the RS phenotype. The viruses were
differentially neutralized vsing monoclonal antibodies (M Abs) targeting gp41 (4E10 and
2F5) and gpl20 (2G12). The 19-cysteine mutant U-099 was 2-8 fold more resistant to the
gp41 MADbs, but was neutralized just as well as the other mutants using the gp120 MAb
2G12. Interestingly, U-210 was not nentralized by 2G12, a MAD thought to be broadty
cross-neut;'alizing against primary HIV isolates (see Trkola et al., 1996). However, because
2G12 binding is sensitive to mutations in V4 and U-210 has two additional cysteine
residﬁes in this région, neufralization 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, ave functional and can mediate the

infection of cells containing CD4 and the CCR5 chemoldine receptor,
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[0206]

Table 2

PCT/US2004/015672

IC50 values are defined as the concentration of monoclonal antibody (MAD)

required to inhibit virus infectivity by 50%. The MAbs 4E10 and 2F5 target regions in gp41

while MAb 2G12 recognizes epitopes in gpl20, 92HT594 is a dual-tropic virus control.,
JRCSF and NLA3 are confrols for R5 and X4 tropism, respectively. A-MLYV is a non-HIV
control that infects either cell type (RS or X4) but is not inhibited by HIV MAbs. NA; not

applicable.
. Tested on U887 CD4/CCRS3 Cells: IC50
Virus Growth on R5 Cells? | Tropism of Virus| 4E10 (ug/ml) 2F5 (ug/ml) 2G12 (ug/ml)
O2HT5%4 Yes Dual 2941 0.557 1.940
U210 Yes R5 0915 0.438 »50.0000
U-209 Yes R3 0.686 1.022 2.643
099 Yes R5 5.494 2.295 1.298
JRCSF Yes RS 7.911 2.104 0,764
NL43 No X4 NA NA NA
AMLY Yes non-HIV =50 =50 =50
Tested on US7 CD4/CXCR4 Cells: 1C50
Virus and Cantrol
Growth on X4 Cells? | Tropism of Virus| 4EI10 (ug/ml) 2F5 (ug/ml) 2G12 (ug/ml)
Tropismg
92HTS5%4 Yes Dual 2,667 0.748 2392
NA NA
U210 No RS NA
U-209 No RS5 NA NA NA
U-099 No R5 NA NA NA
JECSE No RS NA NA NA
NLA3 Yes X4 1415 0.477 0473
AMLV Yes non-HIV =50 =50 =50
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CLAIMS
What is claimed is:
1. An immunogenic composition comprising:

() an isolated polypeptide comprising, or an isolated
polynucleotide encoding, a first gpl120 amino acid sequence, wherein the first gp120
sequence comprises at least the V2, V3, and C4 domains of gp120 and:

@ 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 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-terminal methionine of gp120 from
the HXB-2 strain of HIV gpl20;

wherein the first gpl20 sequence is not a subtype G gpl20
sequence having one or more additional cysteines in the V1 domain or a subtype E
gp120 sequence having one or more additional cysteines in the V4 domain; and

a pharmacentically acceptable carrier.

2. The immunogenic composition of claim 1, wherein the first gpl20

sequence additionally comprises the V1 domain.

3. The immunogenic composition of claim 1, wherein the immunogenic

composition additionally comprises an adjuvant.

4. The immunogenic composition of claim 1, wherein the first gp120

sequence coﬁpﬁscs a naturally ocenrring gpl20 sequence.

5. The immunogenic composition of claim 4, wherein the first gp120

sequence comprises a gpl20 sequence from a primary isolate of HIV,

68



WO 2004/110384 PCT/US2004/018672

6. The immunogenic composition of claim 1, comprising the

polypeptide comprsing the first gpl20 sequence.

7. The immunogenic composition of claim 1, comprising the

polynucleotide encoding the first gp120 sequence.

8. The immunogenic 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, and 445.

0. The immunogenic composition of claim 8, 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, or 385.

10.  The immunogenic composition of claim 1, wherein the first gpl120
sequence comprises one or more additional cysteine regidues 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 immunogenic composition of ¢claim 10, 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 V1 domain of gp120.

12.  The immunogenic¢ composition of claim 1, wherein the first gp120

sequencc comprises an odd number of cysteines.

13.  The immunogenic compesition of claim 12, wherein the composition
comprises the polypeptide comprising the first gpl20 sequence, and a cysteine in the first

2p120 sequence is covalently bonded with another polypeptide.

14.  The immunogenic composition of ¢laim 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 gpl20 sequence.

16.  The immunogenic composition of claim 15, wherein the second
£p120 sequence is the same ag the first gp120 sequeﬁce, said gpl120 sequences forming a

homodimer.

17.  'The immunogenic composition of claim 15, wherein the second
gp120 sequence is different from the first gp120 sequence, said gp120 sequences forming a

heterodimer.

18.  The immunogenic composition of ¢laim 13, wherein the other

polypeptide comprises a gp41 amino acid sequence.

19.  The immunogenic composition of claim 12, wherein the composition
comprises the polypeptide comprising the first gp120 sequence, and 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,

20.  The immunogenic composition of claim 1, wherein the polypeptide
comprises, or the polynucleotide encodes, a fusion polypeptide comprising the first gpl20

scquence.

21.  The immunogenic composition of claim 1, wherein the first gp120
sequence has at least about 99% identity to each of the V1, 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, 30, 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.

22,  The immunogenic composition of claim 21, wherein the first gpl20
sequence comprises at least the V1, 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.  Anisolated polypeptide comprising a first gpl20 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 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 V1 domain of gp120,
as mumbered from the N-terminal methionine of gp120 from the

HXB-2 strain of HIV gp120;
wherein the first gpl120 sequence is not a subtype E gpl20 sequence

having one or more additional ¢cysteines in the V4 dormain.

24, The polypeptide of claim 23, wherein the first gp120 sequence

additionally comprises the V1 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, or 385.

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, 203, 218, 228, 239, 247, 296, 331, 378, 383, 418,
or 445, provided that the one or more additional cysteine residues are not present in the V1

domain of gp120.

27.  The polypeptide of claim 23, wherein the first gp120 sequence

comprises an odd number of cysteines.

71



WO 2004/110384 PCT/US2004/018672

28. The polypeptide of claim 27, wherein a cysteine in the gpl120

sequence is covalently 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 gp120 sequences forming a homodimer,

32.  The polypeptide of claim 30, wherein the second gp120 sequence is
different from the first gp120 sequence, said gp120 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 covalenily bonded with an agent selected from the group consisting of a cell-
specific binding moiety, a drug, an immunostirulatory oligonucleotide, and an

immunogenic cartrier 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 1s selected from the herpes simplex virus 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.  Anisolated polypeptide comprising a first gp120 amino acid
sequence, wherein the first gp120 sequence has at least about 99% identity to each of the
V1, 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, 106,
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
cornprises at least the V1, 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 particular 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 V1, V2, V3, and C4
domains of a gp120 selected from the group consisting of SEQ 1D 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, 60, 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,

44.  The polynucieotide of claim 43, wherein the polynucleotide
comprises a gp120 nucleotide sequence selected from the group consisting SEQ ID NQ; 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, 1185, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135 or a
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subsequence thereof, wherein the subsequence encodes at least the V1, V2, V3, and C4

domains of gpl20.
45. A vector comprising the polynucleotide of claim 41,

46.  The vector of claim 45, wherein the' vecior 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 céll of olaim 48, wherein the host cell is selected from a

marraalian cell and a bacterial cell,

50, A method of producing a polypeptide comprising a first gp120 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 ccll is in culture.

53.  The method of claim 52, additionally comprising recovering the

. polypeptide from the culture. o R

54, A method of producing a polypeptide compﬁsing a first gp120 amino
acid sequence, said method comprising: ' |
(a)  culturing the host cell of claim 48, wherein the host cell
compuises an expression vector, and the host cell is cultured under conditions suitable for
expression of the polypeptide; and _ '
() recovering the polypeptide from the culture.

_ 55. ' Use of an immunogenic composition of any one of claims 1 to 22 for
the manufacture of a medicament for immunizing an animal with at least one

polypeptide comprising at least one gp120 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 gpi20 sequence
comyprises at least the V2, V3, and C4 domains of gp120 and:

(§)) the gp120 sequence lacks one or more cysteine
residues at one or more of the following positions: 54,74, 119, 126, 131, 157, 196,
2053, 218, 228, 239, 247, 296, 331, 378, 385, 418, and 445; and/or

(i)  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-terminal methionine of gp120 from
the HXB-2 strain of HIV gp120;

wherein the gp120 sequence is not a subtype G gp120
sequence having one or more additional cysteines in the V1 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 V1 domain.

38, 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-terminal methionine of gp120 from the
HXB-2 strain of HIV gp120.

59.  'The diagnostic method of claim 58, wherein the gp120 sequence is
not a subtype G gp120 sequence having one or mote additional cysteines in the V1 domain

or 2 subtype E gp120 sequence having one or more additional cysteines in the V4 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 svitable 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 with both amplification primers under conditions suitable for
amplification, and‘ said determining comprises determining whether an amplification

product is produced.

63.  The diagnostic method of ¢laim 61, wherein the nucleic acid

molecule is a nucleic acid probe affixed to a solid phase.
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<[J-101ecl;DNA; HIV—l::-
AGARAGAGCAGAAGACAGTGCCAATCAGACTGAAGGEEATCAGGAGEAATTGTCAGCECTECTEGACATG -

CEECATCATGECTCCTIGGAATCTTGATGATCTETAATEC TGTAGGACAATTGTGGGTTACGG TCTATTAT
GEGGTACCTGTGTGGARAGAAGCCACCACCACTCTATTCCGTGCATCAGATGCTAAAGCATATGATACAG +
AGGTACATAATETCTGEECCACACATECCTGTGTACCCACAGRACCCCARCCCACRAGAAATAGAATTGGA
AAATGTEACAGAAACTTTTAACATGTGGEAAAAATAACATGETAGAACAAATGCATGAGGATATAATCAGT
TTATEECATCAACECCTARAACCATGTGTAAAATTAACCCCACTCCETGT TACTTTAANTTGCACTGACT
ACAACAATCECTAATAGTACCAATAATAATAGTACCAGTGATAGTAGCAATCTACGARGCGAGGAGARRGCAGA
AATAAAAAACTGCTCTTTCAATATCACTACANGCATAAAAGATAGGATGCAGARAGRATATGCACTTTTY
TATAAACTTGATATAGTACCAATAGATAATAATARTACTAGATATAGGATCATAAGTTGTARCACCTCAG
TCATTACACAGECCTEICCAAAGGTATCTTTTGAGCCAATTCCCATACATTATTGTECCCCEECTGGTTT
TGCGATTCTAAAATGTARGEATARMGAAGTTCAATGGARCACCGACCATGTAGARATGTCAGCACAGTACAA
PETACACATGEAATTAGGCCAGTAGTATCAACTCAATTEC TGTTAAATGECAGTCTAGCAGAAGAAGARG
A TACTTAGATCTGAARATTTCACCAACAATGCTARARCCATAATAGTACAGCTARARGARCCTATAAL |
AATCAATTETACAAGACCCAACARCAATACARAGAARAAGTATACATATAGGACCAGGCAGAGCATTTTAT
ACAACAGCGGAGATAATAGGAGACATAAGACAAGCACATTETAGCATTAGTAAGGTAGAATGCAACAACA
CTTTGATACAAATAGTTCAAAANT TAAGAGAACAATTTGGCACTAAMACAATAAAT TTTACTAAACCCTC
AGEACEGECACCTAGAAATTETAACGCACAGCTTTAATTGTAGAGGGFAATTT TTCTACTGTAATACCACA
AARCTGETTTAATAGTACTTGGCCTGGRAATATTACT TEGACTCGGAATAATAATGTTACTACAGAAAATA

TCACACTCCCATECAGAATARAACAAATTGTGAACAGATGECAGGAAGTAGEAAAAGCAATGTATGCCCC -
. TCCCATCCRAAGGACAAATTAGATGTTCATCAAATATTACAGGECTGCTAT TAACAAGAGATGETGETGEE
CACCAGANTAGCACAGGRGAGATCTTCAGACCTGGAGGAGGAGATATCAGGGACAATTCGAGARGTGAAC
TATACAAATATAAAGTAGTACAAATTGAACCATTAGGAATAGCACCCACCAAGGCAAGGAGAAGAGTCEGT
GCAGAGAGAAAAAAGAGCAGTGGGAAC&TIAGGAGGTATGTTCCTTGGGTTCTTGGGAGEAGCAGGAAGC

ACT

-:U-J.Olcl PRT/1:HIV-1> '
NAVGQLWGVPVWKEATTTLFRASDAKAETEVHNVWATHACVPTDENPQEIELENV‘I‘ETWMT

© NMVEQOMHEDIISLWDOGLAPCVKLTPLRVTLNC TD YKNANS THNNSTSDSSNLEEEKGEIKNCSFNITTS
IXDRMQKEYALFYKLDLVE LM TRYRMT SCNTSVITQACPKV SFEPIPTHYCAPAGFATLKCKDERFN
GTEPCRNVSTVOCTHGIRFVV S TQLLLNGSLARERVVLRIENF TNNARTI IVOLKEPIKINC TRENNNTR
KSITHIGPERAFYTTGEI IGDIROAHCSI SKVEWNNTLIQIVERLREQFGTHT INFTKPSGGDLEIVIHSF
NCRGEFFYCNITRLENSTWEGN ITWTRNNNVT TEN I T, PCRIKQIVNRWOEVGRAMYAPPIQGEQIRCSSN
I TELLLTRDGGEDONSTGEI FRPGECDMRDNWR S EL YKYRVVQIEPLGIAPTKARRRVVOREKR

<U-178cl3;DNA;HIV-1>
AGAAACACCAGAAGACAGTGECARTGARACTGACGEGEATCAGEAAGAATTETCAGCECTTETGFAGATG

GGGCATCATGCTCOTEEEEATG T TAATGATC TETAGTGCTECAGAACAATTGTGCGICACAGTCTATTAT
GERETACCTGTOTGGAAAGAAGEAACCACCACTCTATT TTGTGCATCAGATGCTAARGCATATGACCGCRG
ACAAACATAATGTTTEECCCACACATECCTGOGTACCCACAGACCCCARCCCACAAGRAATAGTATTGGA,
AANTETCGACAGAATATITTAATGCTTGGARAAATARCATGUTAGARCAGATGCATGAGGATATAATCAGT
TTATGGEATCAAAGCCTAAAACCATGTETARA AT TARCCCCACTCTETG T ACTTTARATCGCACTGATT
TGARTAATAGTACTAACACCACTAATAGTAATAGCAGCCEFEEGATGATGAGAGAAGAAATGARAARCTG
CTCTT T CAATATCACCACARCAATAGGTGATAGGACECAA AN AGAATATGCACTTTT T TATAAACTTGAT
ATAGCATCAATAAAGGATGATGCTAATAAT TCACATATAGETTGATAAGTTGTAACACCTCAGTCATTA
CACAAGCOTGTCCARAGATATCCTTTGAGCCAATTCCCATACATTATTGTECCCCGECTEETTTTGCAAT
TCTAARGTATAACGATAAGAAGTICAATGEACAAGAGCAATGTAARAATGTCAGCACAGTRACARATGTACA
CATGGAATTAAGCCAGTAGTATCAACTCAGCTECTGTTAAATCETAGTCTAGCAGAAGAAGAGATAGTAA
TTAGATCTGACAATTTCACAGACAATGCTAARACCATAACAGTACAGCTGAATGAATCTGTAGTAATTAA
TTETACAAGACCCCACAACAATACAAGAAAAAGTATAAATATAGGACCAGGGAGAGCATGGTATACAACA
GEAGAAATAATAGGAGATATAAGACAAGCACATTGTAACATTAGTAAAACACAATGEAATARCACTTTAR
TAAAGATAGTTAAAAAATTAAGAGAACAATTTAATACAAACACCATAATCTTTAATCAATCCACRGEAGE
GGACCTAGAAATTGTAATGCACAGT TTTAATTGTGCAGGGGAATTTTTU TACTGICGATACAACACAACTG
TETAATAGCTACTTGEAATATTACTCGACAAAGTACTT CEAATAGTACTEEAAARACRANTGARACTATCA
CACTCCCATETAGAATAAARCAAGT TATALACATGTGECAGCAAGTAGECAAAGCARTETATGCCCCTCC
CATCAAAGGGECAAATTAGATG T ICATCAAATATTACAGGECTCCTATTAACAAGAGATGGTGETAAGAAC
AGCAGTAACGEGACTGARACCTITAGACCTEAAGCAGCACATATGAGGEACAATTGGAGAAGTGAATTAT
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ATARATATARAGTAGTAGARATTGAACCAT TACEAATAGCACCCACTAMGGCAAAGRCAAGAGTEGTECA
GACAGAAACARGACCAGTAATAGGAGCTATETTCCTTGGETTCTTGERAGCAGCAGGAAGCACT '

<J-178c13;PRY/L HIV-1> )
SAAEQLMWYGVPWATTTLFCASDAKAYDAEKHNVWATHACVPTDPNPQEiVLENVTEYFNAWIW
NMVEQMHEDT T SLWNQSLEPCVRLAPLOVTLATR TDLA, STNTTNSNSSGEMMREEMENCSFNITTTIGRR
ROKEYALFYRLDIASIKDDANNETYRLT SCNTSVITOACFKISFEPIPIHYCAPAGFAILRYNDERFNGE
BEQCENVS WQCTHGIKPWSTQLLLNGSIAEEEIVIRSDNFTDHAKTITVQINESVVINCTRPE\E\ITRKS
IN IGPGRAWYTTGEIIGDIRQAHCNISKTQWNNTLIKIVI{EE:REQFNTNTIIFNQSTGGDLEIVMI-ISFNC
GEEFFYCDTTOLEN STQWITGESTWNSTGKTNETITLPCRIKQVINMWQQVGKAMYAPPIKGQIRCSSNI
TGLLLTRDGEKN S SNGTETFRPGCEDMRADNWR SEL YR YKVVELIEPLGTAPTHAKRRVVQRERR

<U-013c¢6; DNA;HIV-1> E L
ACAAACACCAGAAGACAGTGECAATCAGAGTEATCCGEATGACGARGAATTATCAGCACTEGTGEAGAGE

e GCATCTTGCTCCTTGGGATG’I‘TAATGA‘I‘CAGTAGTGCTATAGAAAATTCGTGGGTCBCAGTCTA‘I‘TAT
CGEGETACCTGTGTECARAAGAAGC TACCACCACTTTAT TTTGTGCAT CAGATGCTAARGCTTATCGAAACAL
AGGCACATAATGTTTEGEGEC CACACATECCTETOTACCCACKGACCCCARCCCACARGAMATAARATTGEA
AAATGTGTCAGAAAATTTTAACATGTGMTAACATGGTAGACCMATGCATGAGGATATMTCAGT
T‘I‘A‘I‘GGGA‘I‘CAAAGCCTAMGCCATGTGTAAMHMCCGMTCTGTG‘I‘I‘ACTTTAAATTGCACTGATT

ATT 'I"I.'GGGAATACTMTAATACCAATACTAATACCACCAGTAG’I'CCCAG CACCAACAGTAGTAARTGAAGE
RGAAGTGAAAAAATGCTCTTTCMTATCMCACAGAAGTMGGGACAAGGTGCGAE!AAGAA‘IT‘I‘GCACT‘I‘
PAGETTEATAAGTTETAACACCT

TTTATAAACTTGATATAGTACGAACAGGTCATGATARTACTAGCTA
CAGTEATTACPACAEGCCTGCCCAAAGATATCCTTTGATCCAATTCCCATACA’I’TATTGTGCCCCGGCTGG
TTTTGECGATTC TCAAGTGTAGAGATAATAAAITTAATGGAACAGGAC CATGTAARAATGTCAGCACALGTA
CAATGTACTCATGGAATTAGGCCAGTARTATCAACTCAAC TACTETTAAATGECAGTC TAGCAGAAGARG
ACCTAGTAGTTAGATCTAARBATTTCACARAACAATGEC TGAAGTCATAATAGTGCAGCTGAAAGAATCTGT
ACAAATAAATCGTACAAGACCCAACAACAATACARGGAARAGTATAC CTATGEETCCAGGCAGAECATGE
TATGCTACAGAAGA‘I‘ATCATAGGAAATATAAGACAGGCAC.FLTTGTAACATTAGTGGAGTBMATGGAA‘I‘A
AMWMMTMWMTTMMNTMTMTMGTTTCAGCCA.TC .
CTCABGAGEG GACCCAGAAATTGTAAGGCACAGI“PTTAAT‘I‘GTAGAGGGGAGTTTTPCTACTGTGATACA
ACACTACTGTT‘I‘AATAGTACTTGGAA'I‘AGTAATGATACTTGGAATAGTAETGAAGGGTCAAATGACACTA
TTACAC'I‘CCCGTGTAGAATMAACAAATTGTMAEATGTGGCAAGMGTAGGMAAGCBATGTATGCTCC
TCCCATCAAAGEACARCTTAACTGTTCATCAAATAT TACAGGGCC GATATTAACAAGAGATGGTGGTARG
GG‘I‘GAGAACTCGAGCGAGAACMTACTGAGATATTCAGACCTGGAGGAGGAGATATGAGGGA.CAA'I‘TGGC

_ GAAGTGAATTATATMATATMAGTAGTACMATTGAMCAT‘I‘AGGAATB.GCACCCACTAAGGCAAAGAG
MGAGTGGTGCAGAGAGBAAAAAGAGGAGCGGGACTGTTTTTCCTGGGGTTCTTGGGAACAGCAGGAAGC

ACT

<U-013¢6; PRT/L;EIV-1>. . oo e o e L
SAIENSWVTWYGV'PVWKEATTTLFCASDAKAYETEAPMVWAM{ACVPTDPNPQEIKLENVSENI'WW -
M?DQM{EDIISLWDQSLKPCVKLTELCVTINGTDYFGNTTH‘I‘NTNTTSSPSTNSSNEGEWCKCSFNITT

EVRﬁKVRKEFALFYKLDIVRTGI-DDNTSYFLISCNTSVITQACPKISFDPIPIHYCAPAGFAILKCRDNKF
NGTEPCRNVSTVOCTHEIRPVISTOLL LNGSLAEEEVVVRSKNFTHNAEVI IVOLKESVQINRTRENNNT
RKS IPMGPGRAWYATEDIIGNIRQAHCNISGW{WNNTLQQIWGEREQMTIKFQPSSGGDPEIVRHS
SNDTWN, STEGSNDTITLECHIKQTVNMWOEVGKRAMYARPPIKGOLNCSSN

FNCRGEFFYCDTTLLFNSTWN
ITGPIL'I‘RDGGKGENS‘I‘ENN‘I‘EIFRPGGGDMDMSELWQIEPLGIAPTKAKRRWQREKR

«[J-01601 ; DNA ; HIV~1>

AGAMGAGCAGAAGACAGTGGGAATGAGAGTGAAGGGGATCAGGAAGAATTATCAGCACTTGTGGAGATG
GGGCRTCATGCTCCTTGGGATG‘I‘TGATGATCTGTMTGCTGCAGAACAGTTGTGGGTCACAGTCTATTAT
GEEGTACCTGTCTEEAGGEATGCAAATAC C.'ACTCTAT‘I‘TTGTGCATCCGATGCTMAGCATATGATACAG
BGGTACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGMGTAGTATTGGR
MATGTGACAGAAAGCTTTAACATATGGAAAMTMCATG GTAGMCAAATGCATGAGGATATMTCEGT
TTGTGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGCGTTACTTTAAATTGCAGTAATT
'I'AAG'I‘ACCACTAATAATAATACCATTAGTGG‘I‘AATGAGACAGCAGTAMTMAGGAGAMTMG
CTCTTTCAATGTCACCACAAACATAAGAGATAGGGTAAAGAMGAATATGCGCTTTTTTATMTC TTEAT
TTACTACAAATAGETGATTCTAATACTAS CTATACAATGGTARAGTGTMCACCTCAGTC.'ATTACACAGG
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COTGTCCAAAGGTACCCT T TGAGCCAATTCCCATACAT TTTTCTGCCCCAGCTGGTTITGCGATTICTAAA
GTGTAATAATAACACGTTCAGTEGAAAACGAGAATGTACAAATGTCAGCACAGTACAATGTACGCATEGA )
ATTAGACCAGTAGTATCAACTCATCTGCTETTAAATGECAGCTTAGCAGARGAAGACATAGTARTTAGAT
CTGACAATTTCACGGACAATACTAAAACCATARTAGTACAGCTAGACAATACTATARACATTACTTGTAC
CAGACCCAACAATAATACAAGGAAAGGTATACATATAGGACCAGGGREAGCATTTTATGCAACACGGEAT
ATAATAGGAAATATAAGACAAGCACATTGTAACCTTAGTAAAACACATTGGAATMCACTTTAAAACAGA
TAGTTAAAAAATTAACAGAACAATTTAAAAATARAACAATAGTCTTTAATCARTC TACAGGAGEGGACCC
AGAAATTGTACAGCACACTTTTAATTGTAGAGGGEAATTTTTCTATTGTAACTCAACACCACTGTTTAAT
AGTACTTGETATCCTAATAGTACATTGGATEAARCAAACAGCACAGARCARCAATGARACTATCACACTCC
AATGCAGAATARGACAAATTATAAACATGTGGCAGGAAGTAGEAAAAGCAATATATGCCCCTCCTATCAG
AGGACAAATTACATECACATCAAATATTACAGEGCTGATATTARCAAGAGATEET! GGAGATAACAATEAA
ACTGAGATCTICAGGCUTGRAGCGACCCAATATGARGGATAAT TGEACAAGTGAATTATATAARTATAARG
PAGTARAAATTEAGCCATTAGCAATAGCACCCACTAAGGCARAGAGAAGAC CEGTGCAGAGAGARAAAAG
AGCAGCEAGAATACGAGCTETETTCCTTGEETTCTTEGCAGCACCAGGAAGCACT

=J-016c1; PRT/1;HIV~-1> _ )
NAAEQLWVITVY YGVEVIWRDANTT! LFCASDAKAYDTEVHNVWATHRCVPTDPNPQEVVLENVTESFNIWEW

NMVEQMHEDI ISLWDQSLK PCVRLTPLCVITNC SNLSTTNNNT L SGNETAVNKGE IKNRSFNVTTNIRDR
VKKEYALFYNLDLVOIGDSNTSY TMVKCNTSVITQACPKVFFEPL PIHFCAPAGFATILKCNKTT SGRGE
CTNVSTVOCTHGIRPYVSTHLLLNGSLARFDTVIRSDNFTDNTRT T IVOLDNTINI TCTRENNNTRKGTH
IQPCRAFYATGDI IGNTROAHCNLSKTHWNNTL KO IVKKLREQFRNKPIVFNOSTGEDPELVQHTFNCRG
EFFYCNSTPLFNSTWYPNSTLDETNS TDNNET T TLOCRIRQL INMWQEVGHAMYAPPTHGOITCTSNITG
LI TRDGGDNNETE [FRPGGCNMEDNWRSELYKYKVVKIEPLGTAPTRAKRRAVOREKR : _

<U-032_3¢4;DNA; HIV-1> - ' _
AGAMGAGCAGAAGACAGTGGCAA‘I‘GEAAGTGAAGGAGACCAGGAAGAATTATCAAAGCTTGTGGAGAGG

GGEECAC C‘I‘TGTTCCT'1‘GGAA'I‘GTI‘GA‘I‘GA‘I‘CTGTAGTGTTACAGGACAATTGTGGGTTAGAGTCTATTAT
GEEETACCTCTETEEAARGACCGCARCCAC CACTCTATTTTGTGCATCARAATGCTARAGCATATGATACAG
AGGTACATAATGTTIGEECCACACATECCTGTGTACCCACAGACCCCARC GCACAAGAAGTAGTATTAGA
.BAATGTGACAGMTATTTTGACATGTGGAAAAATGACATGGTAGAACAAATGCATGAGGATGTAATCAGT
TTATGGGATCAAAGCCTAAAGCCATGTGTAGAATTAACCCCACTCTGTGTTACTTTAAATTGCAC‘I'GATG
TGARTATTACTAATACCAATAATAGTAC CATTAACAATAGTAGTAATAATACCAATAGTAGTGATTCGGA
ACCEATGGAGCCAGGAGAAATAAAMAACTGCTCT T TCAATAGCAC CACAAACATGAGAGATAGGACGCAG.
AG‘:P.LGAA‘I‘ACGCACTTTTT'I'ATA.AACTTGATATAGAACCAGTAGATAATAAMGTAATMTMAAGTCTTA .
ATGAAAGTATTAGTAAAAGTATTACTTATAGGTTAATARGTTATAACAC CTCAGTCATTAARCRGECCTG
'I'CCAAAAGTATCTTTTGAGCCAATTCCCATACATTATTGTGCCCCAGCTGGTT‘I‘TGCAA’I‘TCTMAGTGT
EATAATGAGACATTCGATGGAMAGGAGAATGTAGAMTGTCAGCM&GTAQAATGTACACATGGMTTA
GGCCAATAGTGTCMCTCAACTGCTGTTAAATGGEAGTCTAGCAEAAMGGACATAGTMTTAGATCM
CAATTTCTCEGACAATGCTAAAACCATAATAGTACATCTGAATGARTC TATAACAATTAAGTGTATAAGA
COCAACAATAATACAACAAAMAGTATACATATAG CACCAGGAAGCGOATTTTATGCAACAGGAGACATAA
'I‘AGGAGATA'I‘AA.GGCAAGCACATTGTAACATTAGTGCAMMATTGGATTAACACTTTAAAACAGATAGT ’
TATAAAACTMAAGGAAAATATAATACTAGTAEMAAATAGACTTTMGECATCCTCAGGAGGGGACC.‘C.'A.
GAAATTGTAATGCACAGCTTTAATTGTGGAGGGGAGTTTTTCTACTGTMTACATCAAAACTGTTTAATA
ATACTTGGAAGGAGAATAATACTTITACAGTCAAATGATACTATCGEAGATCATTARC GAAACTATTATACT
CCCATGTAGAATAMACAGTTTATAAACATGTGGCAGAAAGTGGGAAMGCAATGTATGCC CCTCCCATC
AGAGGACAANTTAAATGTGEAATCAAATATTACACGGECTAEC TATTAACRAGAGATGGTEGTAATACRARTA
GLACEAACGGGEAC CGA.GACCTTCAGACCTGGAGGAGGAAATATGAAAGACAATTGGAGAAGTGAATT GTA
CAAATATARAGTAGTAAARATTGAACCAATAG GAATAGCACCCACCAGGGCAARARGAAGAGTGETECAG
AGAGAAAAAAGAGCAGTGEGAATAGGACGCTGTGTTCCTTGGGTTC TIGEEAGCAGCAGGAAGCACT

<17032_3¢d;PRT/1;HIV-1>
SVTEOLWVTVY Y GVEVWREATTTLFCASNARAY DT

DMVEQMEEDVISLWDQSLEPCVELTELCVTLNCTDVN
FNSTTNMRDRTQREYALFEE-DIEPVDNKSNNKSINESISKSITYRLIS‘INTSVIKQAEPKVSFEPIPIH

YC&PAGFAILKCNNETFDGKGECEMISTVQCTHGIRPIVSTQLLLNGSLAEMIVIRSNNFSDNAKTI I
I-II'.-NESITIKCIR;E"NNN‘I‘RKSIHIAPGSAFYATGDIIGDIRQAHCNISWINTLKQIVIIE:KGKYNTST
KIDFKPSSGGDPEIVMHSFNCCGREREY! CMSKDFNNTWKENNTLESNDTMEIE\TETIILPCRIKQFINMW

THACYPTDENAQEVVLENYTEYFDMWEN
T TNNS T LN S SNNTNS SDWERMEPGEIRNCS
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QI{VGKAMYAPPIRGQIKCESNI‘I‘GLLLTHDGGI\‘ITNETNGTETFRPGGGMMNWRSELYWIEPIG
TAPTRAKRRVVOREKR ’ '

<O~051c];DNA;HIV-1> )
AGAMGAGCAGAAGACAGTGGCMTGAGAMGMGGGGATCAGGMGAGTTGC.' T TGTEEARATEEECGCAC

C'I'TG'I'TCC'I"I‘GGAATGTTGATGA.TC‘I‘GTAG’I‘GC'l‘GTAGAACAATTGTGGGTCACAGTTTATTATGGAGTA
COTETETCEARRGAMGCARC CACCACTCTATTTTGTGCATCAGATGCTAAGGCATATA‘I“I‘CCAGAGGTAC
ATARTGTATGGEGC CACACATGCCTGTG‘I‘ACCCACAGATCCCAACCCACAAGAAGTAGRATTGAAAAAT GT
GACAGAGGAT'I'TTEACATGTGGAAGAATAACATGGTAGAACMATG CATGAAGATGTAATCAGTTTATGG
GATCAARGCCTAAAGCCATATGTGGAATTAALC CCACTOTGTGTTACGTTAAATTGCACTGATTATL TEEE
GGGBTACTACTCGTGCCGGAAATACTACTGCTAGTGTCACTAGTACTGC‘I‘MTGTC ACTAGTAGTALAGZA
GETACAAATGAAAAACTGCTCTTTCTATGTC TCCACARACATGATGGATAAGAAACACGAARGAATACGCA
CTTTITTATAAACTTGATGTAGTGC CAA'I‘AGGTAA'I‘GAGACTMTGGTMGGAGMTAATAATAGGTATA

GGTTAATAAGTTGTBACACCTCAGTAGTTACCCAAGCCTGTCCAAAGGTMCCTTTGAGCCMTTCCCAT

ACATTATTGTGCCCCGGCTGGTTTTGTGATTCTAAAGTGCAAGGATAAGAGGTTCMTGGAACAGGACCA

TETACAAATGTCAGCACAGTACAAT GTACACATGGAATTAGCGC CAGTAGTATCAACTCAACTACTGTTAR

A.TGGCAGC.'TTAGCAGAAGAAGATATAGTACTTAGATCTGAAAATTTCTC GAACRATGCTARRARCATAAT

AGTACAS CTGAATGAATCTGTAGTAATTAATTGTACAAGACTCAACAACBATACAAGMMG CATACAT
A.TGGGGCCAGGGAA.’AGCA‘I‘T'I"I‘ATG‘CAACAGGAGACACCATAGGAGATATMGACMGCACATTGTAACA
TTAGTCAAGAGECCTGGAATAARACTCTARGAC GAATAGCTATAMATTBMGMCAATTTAATATMC
AGACAAAGTAATCTTTAAACCCTCCTCAGGAGGGGACATAGAAATTGCAATGCRCAGT GTTAATTGTGEA
GGGGAATTTTTC'I‘ACTGTAATACAACACAGCTGTTTAATAGTACTTGGMTGAAACACAGCTGAATAGTA

GTACTCT GMTAATATTMAAGGTCAGACMCMCATCACMTCCCATGCAAAATAAA
CATGTGCCAGAAAATAGGAAAAGCAATGTATEC COOTCCCATCAGTGGACTAATTAGATGTAAATCAART

ATTACAGGGATAATATTAGCMGAGATGGTGGTAATAATGGCACAAATGA‘I‘AC CAGGACCTTCAGACCTG

TAGGACGARATATGARGEAL B\A'I'TGGAGAAGTGAAITATATAMTATAAAGTAGTBAGAATTGAAC CATT

,'A.GGAG'I‘AGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGEGAGAAAAAAGAGCAGTGGGACTAGGAGC T
A‘I‘GTTCCTTGGGTTCTTGGGAGCAGCAGGMGCAC'I" ’

<U-051lcl; PRT/1;HIV-1>
SAVEQLWV VY YGVEVIWEEATTTLE CASDAKAYL PEVI-EWWATHRCVPTDPNPQEVELHWTEDFMIW

HMVEQM-IEDVISLWDQSLKIYVELTPLCVTLNGTDYWGDTTRAGNTTASVTSTANVTSSKEVQMIG‘ICSFY

VSTNMEKICQEYALFYH:DWPIGNETNGKETNNSYRLISCNTWQACPKVTFEPIPIEHCAPAGW
ILKCKDKRFNGTGPCTNVS'I'VQC'I‘HGIRFWSTQLLINGSMEEDIVLRSENFSNM\KNIIVQLNEENI
“NCTRINNNTRES II'E'IGPGKA.'E'YATGDTIGDIRQAHCNISEEAWNKTLRRIAIKDKEQFNITDKVIFKPSS
GGDIEIAMISVNCGGEFFYCN’ITQLFNSTWNETQLNSETVNNI‘PRSDNNITLPCKIKQIWM‘IQKIGKAM
YAPE'IEGLIRCKSNITGIILAR]JGGNNGTNDTRTFRPVGGNMIDNWRSELYKYK\NRIEPLGVAP'I‘KAKR

RVVORERR

=T-052cl;:DNA ;HIV=-1> ' -
'AMGCAGMG&CAGTGGCMTGAGAGTGAAGGGGATCAG GAAGAATTGTCAGCGCT‘I‘GTGGAEATG
GGGCACCATGCTCCTTGGGATGTTAATGATCTGTAGGGCTGCAGAGCAATTGTGGGTCAGAGTC‘I‘A‘I‘TA‘I‘
GGAGTACGTGTGTGGAGAGMGCAAAGACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGRTACAG

AGGTACATAATGTTTGGGCCACRCATGCCTGTGTACCCACAGACCCTMCCCACABGMGTAGTATTGGA

AAATGTGACAGAAAATTTTAACATG'I‘GGAMAATAACATGGTAGAACAGATGCATGAGGATATMTCAGT

CTATGECATCAAAGCCTAAAACCATGT G LAAAATTAACCCCACTC TETQTTACTTTAAATTGTAATACCA

TTAATGCCAC TAMGATATGATAGGAGMTTMMCTGGTCTHCMCATCACCAC AAGCRTAAGAGH

TAAGTGECAAAAAGAATATGCAC TTTT'I‘TATMACTTGATGTAGTGCERATAGATGATAATGGTAATGAT

ACTGGTAATGETAGCTATAGCCTAATAAGTTGTARTAC CTCAGTCATTACACAGGCCTGTCCBAAGACAT
CCT‘I‘TGAGCCBA’I‘TCCCATAEATTATTGTGCCCCGGCTGGTT‘I‘TGCGA.TTGTAAAGTGTAACBATMAM
GTTCAATGGAACAGGACCACGTMTGTGAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTA
'I.‘CTAC‘I‘CMCTGTTGTTAMTGGCAGTCTMCAGAAGAAGAGATAGTAC TPACATCTGAAAATTTCTCRA
ACM—':.TGCTAMACCATAATAGTBEMTTGAATGAATCTATAGTAATTMTTGTACAAGACCCAACAACAA

TATGCAGCAGGAGARATAATAGGAGATATR

TACGAGAAAAAGTATACATATAGGACCAGE QAGAGCATTT

A@ACAGCACATTGTAACATTAGTGGMCMAATGGAATAACACT PrAAAACAGATAGTTGTAARATTAR

GAGAACAATTTGEBAATAMACAATGGTCTTTAG’I'CMTCCTCAGGAGGGGACCCGGAAATTGTAAGGCA

CAGTI‘TTAAT‘I‘GTGGAGGGGAAT‘ITTTCCATTGCAATACAACACAACTGTTTAATAGTAGTTGGCC'I"I'GG
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AATGETACTGAACCETCARATAACACTGAACCGARATGACACAATCACCCTCCCATGCAGAATARAACAAN
TTATAAACATGTCGCAGGAACTAGGARAAGCAATETATGCCCCTCCCATCACAGGGETAATTARATGTTC .
ATCAAATATTACAGGGCTATTATTAACAAGAGATGGECGTACTARCAGEACCEACAATEGCAGCGAGETC
T CAGACCTEECERAGGACATATCAGEGACAATTGEACTAGTGAATTATATAAAARTAARGTACTARGAR
TTEA ACCATTAGEAGTAGCACCCACCAAGGCAAAGAGAACAGTGETGCACAGRGAAANANGAGCAGTGEG
ACTAGGAGCTATGTTCCTTGEGT TCTTGGGACCAGCAGGAAGCALT

<U=052cl; PRT/1;HEIV-1>

RAARQLWVTVYYGVEVWREANT T, FCASDAKAYDTEVHNVHA THACY PTDRNEQEVVLENVTENENMWELN
NMVECMHEDT ISLWDQSLKPCVKLTPLCVTLNCNTDTATKDMIGELKHCSFMTTSIRDKWQKEYALFYK
LoV E L DN GNDTENC S Y RL T SCNT SV ITOACPRKTSFEPI PIHYCAPAGFAILECNNERFNGTGEFRENV, -
TVQCTHGIRPWSTQLLINGSL&EEEIVLRSENFSNNBKTIIVQLNES IVINCTRPNNNTRKS IBEIGPGER
AFYAAGET TGDIRTANCNI SGTEWNNTLEQIVVELREQFCNKTMYFSHESSGGDPEIVRESFNCGGEFFHC
NTTQLFNSSWPWNGTEGSNNTEGNDTITLPCRIKQI IIMWQEVGKAMYA-PPIRGVIKCSSI\]ITGLI;LTRD
GETNRETDNGSEVFREGESDMEDNWS SELYKNEVVRIEPLGVAFTKAKRRVVORERR

<UI-065_3cl;DNA; HIV-1>
AGMAGAGCGAAGACAGTGGCAATGAGAGTGAGGGGGATCATGAGGAATTATCAGTACTTATGGMATGG

GGCACCATGCTCCTGGGGATATTGATGA‘I‘I:!'I'GTAATGCTAGTGMAAATTGTGGGTCACAGTCTATTATG _
GEETACCTETETCCAAAGAGECAARCACCACTCTATTTTGTECATCAGATGCCAARGCTTATGATACAGA
AGTACATAATCTT IGEGECCACACATGCCTETCTACCCACAGACCCCCECCCTCARGARGTACTATIGEGR
AATGTGACAGAAAATTTTAACATGTCCARAAATAACATGETAGAACARATGCATGAGGATATAATCAGTT
TATGGGATCAAAGCC‘I‘AAAGCCA‘I'GTGTAAMTTAACCCCACTCTGTGTTACTTTMATTGCACTEACTT
GAATGATACTAATATCAGTAGTAGTAATGTTAGTACCCATAATAGTAGTGGCATAGGAGARATGAAARAT
TECTCTTTCAATGTTACCACAAGTATAAGAGATARGATGAAGAARGAATATCCACTTTTTTATAGACTTG
ATATAGTTCCAATAGATAATACTAACACCAGTTATATCGT TARTAAGTTATAATACCTCAGTCATTACACA
GGCCTGTCCAAAGGTATCCTTTGAACCAATTCCCATAEA‘I.‘TAT‘I‘GTGCCCCGGCTGGTTTTGCGATTCTA
AAGTGTAATGA‘I‘AAGAAGTTCMTGGAACAGGACCATGTMGAATGTCAGCACAGTACAATG'I‘AC.‘ACA‘I‘G
GAATTAGGCCAG’I‘AGTATCMCTCAACTGCTGTIAAATGGCAGT‘ITAGCAGAAGAAGAGATAGTAATTAG
ATCTGABMTTTﬂﬂ%MTACTAAMCﬂTMTMTGCATCTGAACGE.ATC’I‘ATACAAATTAATTGT
AGAAGACCCAACAACAATACAAGAMAAQCAT&CATATAGGACCAGGAAGAGCATTTTATGCAACAGGAG
ARATAATAGGAGATATAAGACAAGCACATTGTAACCTTAGTAGAGCAAAATGEAATAACACGT TAARACA
GATAGTTMAAABTTMGAGTACAATTTGAAAATAAAACAATAGTCTTTAATCMTCTTGAGGAGGGGAC
COAGAAATTGTAATGCACAGCTT TAATTGTGCAGGGEAATTTTTCTACTGTAATACARCAGCACTGTTTA
ATAG'I‘AC'I“I‘GGAA.TAG'I‘AA‘I‘AGTACTGAATGGTCAAATGACACTGAAAGCAATGACACAGTGATTACACT
CCCATGCAGAATAAAACAAATAGTAAACATGTGGCAGEAAGTT GEAAAACCAATETATGCCCCTCCCATC
AAGGGACAAATTAAGTGGATATGAAATAT‘I'ACAGGGATACTATTAACMGAGATGGGGGAAGAGATGAGG
T‘I‘AATAGCACGAACGAGAACAAGACCGAGATC‘ITCAGACCTGCAGGAGGAMTMGAAGGAEMTTGGAG
AAGTGAATTATATMATATMAGTAGTAMMTTGAAECATI‘AGGAATAGCACCCACTAGGGCHAGAAGA
AGAGTGGTGCRGAGAGAAMGAGCAGTGACACTMGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAG :

GAAGCACT

<7-065_3c1; FRT/L; EIV-1> :
NASERLWV VY YOV EPVIHREANT TLECASDARAYDTEVENVWATHACVETDPRPQEVLLENVT ENFNMWEKN
NMVEQMHEDT ISLWDQSLKPCVELTPLCVTLNC TNLNDTNI S S SNV STIHNS SGIGEMKNCSFNVTTSIRD

M!KKEYALE"!’RIDIVPIDNSNTSYMLISCI'TI‘SVITQACPKVSFEPIPIHYCAPAGFAILKCNDIGCFNGTG
PQRNVSTVOCTHGIRFVVSTOLLLNGSLAEEELV TRYENFIDNTKTILVILNESIQINCTREPNNNTRKS T
HIGPGRAFYATGEIIGDIRQAHCMSRAKWI\NTLKQIVKKLRVQFENKTIVFNQSSGGDPEIVM‘!SFNCG
GEFFYCNTTALEFN STWNSNSTEWSNDTESNDTVITLPCHIKQIVNMWQEVGKAMYBPPIKGQIWIENIT
GILLTRDGGRDEVNS'INENK’I‘EIFRPAGGDMENWRSEL‘!KYKVW{IEPLGIAPTMRRWQREKE )

<J-074212; DNA; HIV-1>
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGAGATCAAGAAGAMTGTCAGCGCTTGTGGAGA'I‘G

GRECATCATGCTCCTTGEGATATTGATGATCTGTAGT GOTACAGAARAATTETCEGTCACAGTCTATTAT
GGGGTACCTGTGTGGAAGGAAGCAAACACCACTCTATT'I“I‘GTGCATCTGATGCTMAGCATATGATACAG
AGRTACATAATGTITGEGECAMC ACATGOCTETGTACCCACAGACCCCAACCCACAAGRAGTAACATTIARA
AA.B.TGTGACAGAAAATTTTAACA’I‘GTGGAGGAATAACATGGTAGAACAGATGCAGGAGGATATAATCAGT
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TTGTGGGATCAAAGGCTAAAGCCATGTGTAACMTAACTcCACTATGTGTTACTTTAAATTGCACTGATT ]
ATTGGGGCMTGTTACTGGGACCAATACTACTAGTAACCCTACTGG':’I'ACTGGTG‘I‘GGGTGGTACCACTAA
CAATGGCGCGGAAG‘I‘GATGAAGTGC'I‘CT‘I‘TTZ-\ATGTCACCAEAAGTGTMGAGATMGGTACMAGAA
TCTGCTCTTTTT‘I‘A‘I‘AGACTTGATG‘I‘AGTAAAAA’I‘AGATGAGAAAACAAATACMGCAATTATAGGTTGA
TAAGTTGTAACACCTEAGTCATTAAACAGGCCCGTCCAA&GGTAAACTTTGAGCCAATTCCCATACATTA
'I‘TG'I'GCCCCGGC‘I‘GGTT‘I“IGCGAT‘I‘CTMAGTG‘I‘AATGATAAGAAGTTCAATGGAACAGGATCATGTAAA
AATGTCAGCACAGTACAATGTACACATGGAATTAAGCCAGTAGTATCCACTCACTTGCTGT‘I!AAATGGCA

GTCTAGCAGAACATGAGATAGTAATTAGATCTGARRATTTCAC CAACAATGCTAAAACCATAATAGTACA
TTAATTGTATAAGACC CAATAATAATACAAGAAAAAGTATATCACTCGGA

GOTECAATAATTATETARARA

COACGAAGAGCATTTTATACAACAGGACACATAATAG GAAATATAAGACAACCACATTGCAACCTTAGTG

GTACAGAATGGJ%ATMCMTTTA.A.AACAGGTAGCTAACAAATTBAGAGAACAATTTAACAAMCMTMT
CACARTECTCACT TTTAATTGTGCGAGGAGAA

ARAATTTAACCARCCCCCCCCEGEAGEEGACCTAGAAAT
'I‘TTTTTTACTGTMLTTCATCAGCACTGTT‘I‘AA‘I‘A.GTACTTTGACTTGGGATAGTAAG—GCATGGGCBAATA

CACTTGAAGARAATATCACACTCC CATGCAGAATAAAACAAATTGTAAACAAGTG GCAGGARGTAGGAAA

AGCAATATATGCCCC.'.TCCCATCAG‘I‘GGACAGA'I‘TAATTGTACATCAAATATTACAGGGATACTATTMCA

AGAGATGGTGETAATAACAACGACACTAACAACACTGAGETCTT CAGACCTCEAGGACGAGATATEAGGE

ACAATTGGAGAAGTGAGTTATATAAATATAARGTAGTARAAATTGAACCATTACCAATAGCACCCACCAG
GAGCTATGITCCTTGGETTCTTCGCA

GGCAMAGAGAAGAGTGETGCAGAGAGAARAAAGAGCAGCAATAL
GCAGCAGGAAGCACT o

<1-074c12; PRT/ 1 ; HIV-1>

SATEKLWVIVYYGY PWWKEANTTLFCASDAKAYDTEVI-NVWATHACVPTDPNPQEVFLWTENFNMWRN
NMVEQMQEDIIELWDQSLKPCVTL}I‘PLCVTLNCTDYWGWTGTMTSNPTGTGV GGETTNNGAEVMECSFN
VT SVRDKVOKESALFYRLDVVEIDEKTNT TNYRLISCNTSV TEQARPKVNFEPIPTHYCAPAGFAILRC
NDKKFNGTGSCKNVSTVQCTHGIKPVVSTHDLLNGSLAEDEIVIRSEN'FTNNAKTIIVQLNNYVKINCIR

PNMNTRKSISLGPGRAFYTTERIIGNTROAHCNL SETERNNTLKOVANKLREQFNKTI IKFKQPPPCGDL

EITMTE‘NCGGEFFYCNESALFNSTLTWDSKAWANTLEENITLPCRIKQIVNIH‘ITQEVGKAIYAPPISGQI
NCTSNITGILLTRDGGNNNDTNNTEVE, RPGGGDM?.DNWRSELYKYKWIKIEPLGIAPTRAKRRWQREKR

<0-093¢cl;DNA; HIV~1> .
AGMAGAGCAGAAGACAGTGGCAATGAGAGTGATGGAGATCAG GAAGAGTTATCAGAACTTATEGAGAGE

GGGCACCTTGCTCCTTGGGAEGTTAATGATGATCTGTAGTGCTGCAGAAGAATCGTGGGWCACAGTAEAT

TATGGEETACCTGTCTGEARAGAAGCAACCAC CACTCTATTTTCTECATCACATGCTAMAGGCTATGATA

CAGAMGACA‘I‘AATGT'I"I‘GGGCCAC‘.ACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAATTGAATT
TAACATGGTAGRACAGATGCATGAGGATATAATC

GETAAATGTCACAGAATATTTTAACATGGGAAARRN
TAACCCCACTCTGTGTTACTCTARATTGCACTA

ACTTTATCEEATGAAAGCCTARAGCCATGTGTAARNT
ATTTGAATAT‘I‘ACTAATACGACTGGTATTAC’I‘MTAGTAGCCTGGAAGMATGAGGAGMTAATGACAM
GATMGGTGCAGAAGCMTATGCACTGTTGTATMCTP

CTETTCTTTCAAGETCACCACAARTATAAGA
AGGTAA'I‘AGGAGTAACAGCGCCTACAGGTTGA‘I‘AAGTT.

GTMCACCTCAGTCATTACACAGGCCCGTCCAAAGGTATCCTTTGAGCCAATTCCCATACACTTTTGTGC

CCCGGCTGGTTTTGCGATTCTMAATGTAAGGATAAGMGTTCMTGGAMAGGACTATGTAAAAATGTC

AGCACAGTACMTGTACACATGGAATTAGGCCAGTAGTATCAACTCAGCTGCTGT TAAATGGCAGTCTAG
CAGBAGAAGAGGTAGTAATTAGATCTGTMATTTCACAAMT GOTAAAACTATAATAGTACAGCTGEAA
CAAATCTATAGAAATTAATTGTACAAGAC CCAACAACAATACAAGAAGAGGTATAMTATAG GACCCEEE
AGAGCATTTTACACAATAA&GGACATAACAGGAGATATMGACMGCACATTGTMCATTAGTGE.PA.TC‘.PAG
AC‘I‘GGAATAATACTGTAACACAGGTAGTTGCMAATTMAGAGCAATTTGGGMTMTAGTCTT
TAATCAATCCTCAGGAGGAGACC CAGAAATTATMTGCACACTTT‘I‘AATTGTGGAGGGGMTTTTTCTAC

PETAAGACAACACAACTGTTTAATAGTACTTGGCCTAATART GETACTTEECCTARTAGTAATTGCGACTE

ATAATAATAGAAC TTGGMCGGTGCTAAAGGAACTATCACACTCCCATGCAGRATMAACMAT'I’GTAAA

CATGTGECACGAACTAGGARAAGCART CTATGCCCOTCCCATCGAAGGGAAAATARANT GTACATCAAAT

CTTR.CAGGATTGCTATTAACMG&GATGGTGGTMTGTGAATGGCACCAC CATCGAGACCTICAGACCTGE
TATATAAATATAAAGTAGTACAAATTGAACCATT

CAGGAGOAGATATGAGEGACARTTGGAGAAGTGAAT
AGGACTGGCACCTACCAAGS CAAACAGAAGACTGETCCAGAGAGAAAARAG GECEAGTAATAGEAGCTATG

TTCCTTGEETTCTTGECAGCAGCAGGAAGCACT

<J-09341; PRT/1; HIV=1
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SAARESWYTIVY YCUVPVWKEATPTLFCASDAKGYDTERHNVWATHACVPTDPNPQEIELVNVTEY FNMGRN
NMVEQMEEDIISLWDESLEPCVELTPLCVILNC TNLN I TNTTEITNSSLEEMRR IMINC SFRVITNIRDK -
VOKQYALLYKLDVVQIDDESTTGNRSNSAYRL T SCNTSVITOARPKVSFEP L PIHFCAPAGFAILKCKDR
KFNGTELOKNVSTVOCTHG T RPVVSTOLLLNG SLAEEEVVIRSVIFINNARTT IVQLNKSTETNC TRENN
NTRRGINIGPGRAFYTIRDITGDIRQAHCNISASDHNNTVTQVVARLKEQFEGNKTIVFNQSSGGDFEIIM
HTFNCGEEFFYCR T TOLFN S TWENNGTWENS NWTDNNRTWNGARGTITLPCRTRQIVNIWOEVGEAMYAD
PIEGKIKCTSNLTGLLLTRDGENVNGTTI ETFRPGEGDMRINWRSELY KYKVVQIEPLGLARTKAKRRVV

QRERR

<[J-106c4 ;DNA; HIV-1> :
AGAAAGAGCACAARACAGTGGCAATCAGAGTGATGGACGATCAGGAGEART TATCAGCGCTCGTGGAGATE

GEGCACCATGCTCCT TECREATCTTCATGATTTATAGTGCTECAGRAGAGT TATGCETCACAGT TTATTAT
GEEETACCGETETEEAAACGARCCARCCACTACT I TATTC TETECATCAGATGC TARAGCATATGACACAG
AGCTACATAATGITTEEECAACACATGCCTATCTACCCACAGACCCTAATCCACAAGARGTATTATTGGA
ARATCTGACAGAAAATTITAACATCTGGAARAATAACATGETAGAACAGATGCATGAGGATATAATCAGT
CTATGEGATCAALGCCTRAAGCCACGTETAAAATTAACCCCACTCTGTGT TACT TTARACTGTACTAATT
TEAGAAATCTTACTAATTMIGAAAAATCTTACTAATAACAGTAATATTAGTAGTACTAATAACAATACTAG
A TGREGGECTGAACGGAGGAGAAATGAAARATTGCTCTTTCTATATCACCACACACAGAAAGGATAAG
GTGAAGAAAGAATATGCACTTTTTTATAACCT TGATATAGTATCAACAGATGATGATAATACAAGCTATA
TATTGAGAAGTTCTAACACCTCAGTCAT TACCCAGGCCTGTCCARAGETAACCTTTGAACCAATTCCCAT
ACATTATTGTACCCCAGCT EETTTTECEATTCTEAAGTETAACGATAAGAAGTTCAATGGAACAGEACCA
PETAGAAATETCAGTACAGTACAATGTACACATGGAATCAAGCCAGTAGTETCAACCCARCTGTTGTTAR
ATEACAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGARAATTTCACGEACARTGTTAAAACCATRAAT
AGTACAGCTGAATGAATCTCTARTAATTAATTGTACAAGACCCAGCAACAATACARGAAARAGTATACGT
TP TGEACCAGGGECCECATTTTATACAACAGEAGACATAATAGEAGATATAAGACAAGCACATTGTARCA
TCAGTAGACCAGAATCGEAATARCACTTTARAACAAATAGTTARRAMTTACARGAACAATTITETCGARTAL
AACAATAGTCTTTAATCAATCTGCAGGAGGEEACCCACAARTTGTAAGGCACAGTGTARATTGTGEAGCS
GAATTTITCTACTCCGATACRACACAACTGTTTAATAGTACTTGEAATAGTACTCCAGAGTCARATANCA
CTCAAGAAAATGACCTARTCACACTCCCATGCAGAATARAACAAATTATAAACAGATGCGCAGGARATAGG
ARAAGCAATETATECOCOTCCCATCCARGGACAAATTAGCTGTACATCAAATATTACAGEGCTGCTACTA
ACAAGAGATCETEETAATAATAATAACAGCACAGAGACCTTCAGACCTGGAGGAGGARATATCAAGGACA
ATTGGACARCTGAATTATATAAATATAAAGTAGTAARAATTCAGCCATTAGGEGTAGCACCCACCAAGEC
ARAGAGAAGAGTGRTCCAGAGREAAAAGAGCAGTGEEAGCACTAGGAGCTATGTTCCTTGEGTTCTTEEE

AGCAGCAGEAAGCACT

<U-106e4; PRT/1;HIV-1> ' .
SAACELWVTVYYGVEVWEEAT TTLFCASDARAY DTEVHNVWATHACYPTD PNPQEVL LENVTENFRNMNKN

NMVEQMHEDI I SLWDQSLKPRVELTPLCVTLNCTNLRNVTNLEKNVINNSNI SCTNNNTSSECLEGGEMEN
CSFYITTHRKDEVEKEYALFYNLDIVSTODDNTSY ILRSCNTSVITQACPKVTIFERTPIHYCTEAGEALL
KONDEKSNGIGECRNY STVOCTHETREVV STRLLINGSLAEEEVV LRSENFTDNVRTIIVOLNESY IINC™
TRPSNNTRKS IRFGPGAAFYTTGDIIGDIROAHCNI SRAEWNNTLEQIVKELQEQFVNET IVENQSAGED
PEIVRHSVNCGCEHFYCD I TOLFNSTWN STEESNNTQENDLITLPCRTRKQL INRHQELIGKAMYAPPIQGQ
I5CTSNITELLLTROGGNNNN, STETFRPGCCNMEDNWRSELYKYRVVKLQPLGVAPTKARKRRVVOREKS

«J-117cl;DNA;HIV-1>
AGAAAGAGCAGAAGACAGTGECAATGAGACTGACGEGOATEAGGARCAATTATCCEGCACTTATGGRAAGA

GGTCACCTTGEL T OCTTGEAATATTGATGATATGTAGTGC TACAGAAAATT TETEGETCACAGTCTATIAT
GGGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTCTGTGCATCGGATGCTAAGGCATATGATACAG
AGGCACATAATGTTTEGGCCACACATGCCTGTGTACCCACAGACC CCAACCCACAAGAARATGAGATTGEA
MATGTGACAGAAAAT'I"I'TAACATGTGGABMATAACATGGTAGAACAGATGCAGGATGATATM‘I‘CAGT -
TTATGEEATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTTACT TTARATTGCACTARTA

COACAAATGCTAATAGTACCAATAATAATARCTGGEACATGAAAAACTECTCTTTCARTGTCACCTCASG

CATAAGAGATAACGTGCCAAAAGAACATGCACTCTTTTATGCACTTGATGTAGTACCAATAGATARTGAG

ACTAACTATAGETTGATAAGTIGTAACACCTCAGTCATCACACAGECCTETCCARRGGTATCCTTTGAGC
CRATTCCTATACATIATTATGCOCCEEC TECTT T CCGATTCTAAARTGTAGGGATAAAAAGTICAATCG
AACAGGACCATETAAAGATGTCACCACAGTACAATGTACACATEEAATTAAGCCAGTAGTATCAACTCAA
CTACTGTTAAATGGCACTCTAGCAGAAGAAGAGETACTAATCAGATCTGAAARCTTCAC GRACAATECTA
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AAACCATATTAGTACAACTGAATGAATCTCTAGTAATTAATTGTACAAGACCCARACARCARTACAAGRAR, . -
AAGTATAAATATACGACCAGEGAGAGCATTCTATGCAACAGEAGARATAATAGGAGATATARGACANGCA
. CATTETAACCTTAGTAAGCCACAATGEARCAACACTT TAAAARAGGTAGT TUTARART TAAGRGARCAAT
TTCCEAATAAAACGATAGTCTTTACTCATTCCTCAGGACEGGACCCAGAAATTETARTGCACAGTTTTAR
TTGTGEACGACAATTT TTCTACTGTAATTCAACACCACTGTITAATAGTACTTGEAAGTTCAATGGTACT
ATGEARTCAAATGACACTGARCGAAATCTCACACTCCAATGCAGAATARARCAAATCATGARCAAGTGGC
AGCAACGTAGGAAAGGCARTGTATGCCCOTCCCATCCARGCACRGATTACGATGTTCATCAAATATTACAGG
GCTGTTATTAGTAAGAGATGGTGGGG’I‘CAA(‘.A.GCGCCMCGAGACCTTCAGACCAGGAGGAGGAGATATG
AGGCACAATTCEAGAACTGAATTATATAAATATAMAGTAGTAAAAAT TGAACCATTAGGAATAGCACCCA
CCAAGGCARAAGAGAAGAGTEETGCAGAGACAAAAAAGAGCAGTGEGAATAGGAGCTTTGT TCCTTGRETT

CTTGEGAGCAGCAGGAMLGCACT

<U~117¢l; PRT/1;HIV~1> o -
SATENLWVIVY YGVEVIWE EATTTLFCASDAKAYDTEAHNVIWATHACVETDENEFQEMRLENVT ENFNMWEN

NMVEQMODDITSLWDQSLEECVELTPLCVILNC TNTTNAN S TNNNNWOMKNC SFNVTSG IRDKVREEHAL
FYALDVVPIDNETNYRL L SCNTSVITQACPKVSFEPLPIHYYAPAGFATLKCROFKFNGTGPCKDVSTVQ
CTHEIKPVVSTQLLLNGSLAEEEVVIRSENE TNNAKTIIVOLNESVVINCTRPNNNTAKSINIGPGRAFY
ATGEEIIGEDIRQAHCNL SKAQWNNTLKKVVWE-REQFPNKTIVFTH'S SGGDPEIVMHSFNCCGEFFYCNIT
PLFNSTWKLNGTMESND TEGNLTLOCRIXQIMNEWOEVGRANYA PPIQGOTRCS SNI TGLLLVRDGGVNS
ANETFRPGEGDVRDNWRSEL YKYKVVKIEPLGIATPTRAKRRVVQREKR

<U-124_201;0MA;HIV-1>- ’
AGAARCACCACARGACAGTCCCAATGACAGCGAAGGECATCAGGACCGAATTGECAGCGCTIGTGTTGEAL

ATGOCECACGATECTCCO T TGGAATGTTAATCATCTETAGTGCTACAGAACCATTGTGEGTAACAGTCTAT
TAMGECETACCTOTETGCAAAGAAGTAACCACCACTCTATTICGTGCATCAGATGCTAAAGCATATGETA
CAGAGGTACATAATGTTTGEECCACGCATECCTGTETACCCACAGAC COCAACCCACAAGARGTAGTATT
GEAAAATGTAACAGAAAATTTTAATGCGTGA EAAAATAACATGETECAACAAATGCATGAGGATATAATC
AGTTTATECCATCAAAGTCTAAAGCCATGTEGTAAAGT TAACCCCACTCTGTGTTAC TTTAAAATGCACTG
APAATTTEEGGAATGATACTAAAAC CACTAATAAGAGCTGGGAAAAGATGGAGCCACGGAGAARTARRNAA
CrGCTCCTTCARCATCACCACAAGCATAGEAGATAAGAL GCAGGAAACATATGCATTTTTTTATAAACTT
GATGTAGTACCAATACATAATAAGACTACAATAGATAATAATACTGCAAGRAACTATAGC GACTATAGGET
TEATAAGTTGTAACAC CTCAGTCATTACACAGGCCTGTCCARAGGTATCTTTTEAACCAATTCCCATACA
'I‘TA'I'TGTGCCCCGGCTGGTTTTGCGAT‘I‘CTAAAGTGTAACMTAAGACATTCATGGGAMAGGACCATGT
ACARATETCAGCACAGTACART CTACACATGRAATTARGCCAGTAGTATCAACTCAACTGCTGTTAAATG
GoACTCTGGCACAACAAGAGATAATAATTAGATCTGAARATTTCACGEACAATGC TAAAACCTTARTAAT
ACMCTEAACCACTCTGTAGAARTTAAGTGTATAAGACC CARCAACAATACAAGCGAAGESTATACATATA
GEACCAGEGAGAGCGTTTTATCCAACAAGAATAATAGEAGRTATAAGAAAAGC ACATTGETAACATTRATG
AAACAGCATGGARGACAACTTTACCACAGATAGT TACARAATTAAGAGAACAATTTCEGAATARAACAAT

- -AGTCTT‘I‘AGCCAATCC‘I'L'AGGAGGGGACCCAGABATTGTAATGCACAGTT'I“I‘A:ATTGTGGAGGGGMTTT -
'I"I'C.TAC'I'GTGA‘I‘ACAACAAMCTGT‘I‘TAATAG‘I‘ACTTGGAATGTTAATGATACTTGGAATGGTGCTGGAG
GGTCAAACAGCMTGAAAGAAACACCACCATCATACTCCCATGCAAMTAMMAAATTATAMCTTGTG
GCAGGAGGTAGGAAAAGCAATGTATGCCCCTCCCATCAAAGGACTMTTAGATGTTCATCAAATATTACA
GEECTEC TATTAACAAGAGATGETGGTAATAACAATGACACAAACGECACAGAGRTCTTCAGAC CTEEGEE
GAGGAGATATGAGGGACAATTGGAGAAGTGMTTATATAMTATAAAGTAGTGAAAATTGAACCATTAGG
AGTAGCAC CCACTAAGGCABAGAGAAGAGTGGTGCAGAGAGMAGAAGAGEAGTGGGAATAGGAGCTTTG

PTCCTTGEETTCTTEEEAGCAGCAGGAAGCACT

<[J=124 2¢l;PRT/1;HIV-1>
SATEPLWVTVYYGVPVWICEATTTLFRBSDARAYGTE\HNVWATHACVPTDPNP QEVVLENV‘I'ENFNAWEN

DEIVEQI-!HEDIISLWDQELKPCVKLTPLCVTLKC‘I‘DNLGND‘I‘KTSNKSWMPGEIKNC SFNITTSIGDK
IDNNTARNY SDYRLLSCNTSVITOACPKVSFEPIPIHYCAPAGFAILRC

TQETYAFFYRLDVVEIDNKLT
NMTFMGKGPCTNVSTVQCTHGIKPWSTQLLINGSLAEEEIIIRSENE’TDNAI‘EILIII-ENHSVEIKCIR
PNNNTSEGIHIGPGRAFYETRT IGDTRKABCNINETAWKTTLAQ IVTKLREQFGNKTIVFSQSSGEDPEL

‘ VMSFNCGGEFFYCDTTKLFNSTWMINDTWNGAGGSNSTERI\T‘I“I‘IILPCKIKQIINLWQEVGKADHAPPI
KGLIRC5SNITGLLLTRDGGI\INNDTNGTEIFRPGGGDMRDNWRSELYKYIWVKIEPLGVAPTKAKRRWQ

HERR
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<U-145a1; DNA; HIV-1:~ ; ’ .
AGAMAGAGCACAACACACTOCCAATCAGAGTCANGEEGATCAGGAAGAATTGTCAGCTCTTGTGCAAATG -
EEGCACCATECTCOTTEECATET TEATGATC G TACTECTECAGAACAACTGTGGGTCACAGTCTATTAT
CeCCTACCTGTETGCARAGATCCAACCACCACT T TATT TG TGCATCAGATGC TAAAGCATACGACAALG
ACCCACATAATG T TCGCCCACACATECCTETGTACCCACAGACCCTAACCCACGAGARATAAAATTGEA
AAATGTGACAGAAAATTTITAACATETGGAAAAATCACATECECAGACCAGATGCATEAGEATATAATCAGT
TTATGGEATCAAAGCCTAAAGCCATETETAGAATTAACCCCACTCTGTGTTACTTTAAATTGCACTARATA
TTAGTTTGAATAGTACTAACAATGATACTATTAACAGTAGTAATAGTACTGAAGCGAATARATATCGAGGGA.
AGAMTGAAMACTGC'I'CTTTCHATACCACCACAAGTA‘I'AGGAGATMGAATAAGAGAGAATATGCACTT
TTTTATAAACTTCATGTAGTACCAATAGATAATAAGACAACCTATACGTTGATAAATTGTAACACCTCAG
TCATTAAACAGECCTGTCCARAGGTAACCTTTGAACCAATTCCCATACATTATTGTECCCCGECTGETTT
PGCGATTCTAAAGTCTCTCAATAAGACGTTCCGATGEAAATGEAACATSTACAAATGTCAGCACRGTACAG
TGPACACATGGCATTAGACCAGTAGTE IC AACCCARCTACTCTTARATCGCAGTCTAGCAGAACGARACAGG
TAGTAATTAGATATGAGAATGTCCAGGACAATACTMCCATMTAGTMAGCTGAACGAAACTGTAAA
AATTAATTOTACAAGACCCAACAACAATACAAGAAARGETATACATCTEGEATGREECACACCAATTTAT
GCEACAGGAGAMTMTAGGAGATATMGACAAGCACATCGTMTCTAAGTMAMAGACTGGGGAGACA
CTTTAAAGAAGATAGCTATAAAACTACAAGRACAATTTAATACARCARTAATCTTTGAGCAATCCTCAGG
ACCEEACCCACAAATTACAATCCACAGTCTTAATTGTECAGGECAATTTTTCTACTGTAATACATCARAG
CTGTTTAATGGCACTTGG'I‘CTAATGGTACTTGGACTAGTGGTATTTGGAATAATAC‘I‘GGAGAGTCAGATA
GCACMTCACACTCCCATGCBGMTAAAACMATTATAAACAGGTGGCAGGGAGTAG_GACAAGCMTGTA
TAACCCTCCCATCAACGGACTBATTAGC'I'GTTCATCAAATATTACAGGACTGATATTAACAAGAGATGGA
GGTAACAACAGETCCAACGAGACCT TCAGACCAAGTGEAGEAAACATCAGGGACAAT TGEAGAAGTGAAT
‘I‘ATATAMTATAGAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGT
GCAGAGAGAAAAAAGAGCAG‘I'GGGGA‘I‘GATAGGAGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGC

ACT

<J-145¢1; PRT/1 ;HIV-1>
SMEQLWVWAHTLFCASDAKAYDEMTMWPNPREI&ENWW

DMADOMHED T ISLWDQSLEPCVELTPLCVILNCTNI SLNSTNNDTINSSNSTEGINMAEEMKNCSFNTTT
STGDRNKREYALFYKLDVVPIDNKTSYTL INCNT SVIKQACPKVTFEN IPTHYCAPAGFAILKCLNKTED
GNETCTNVSTVQCTHEIRPVVETQLLLNGSLAEEEVV IRTENV! QDNTEIIIVOLNETVAINCTRENNNTR
KGIHVGWGRPIETGEIIGDIRQAHRNLSKKDWGDTLKKIRIKLQEQFNTPIIFEQSSGGDPEITMHSIN
CGGEFFYCNTSKLFNGTWSNGTWT SGIWNNTGESDSTITLFCRIKQL INRWOGVGOAMYNPPINGLISCS
SNI'I‘G-LILTRDGGMRSNETFRPSGGMDNWRSELYKYRVVKIEPLGVBPTKMG{RWQREH{

=U-171cll; DNA: HIV-1> . ) . :
AGAAAGACCAGARCACAGTCRCAATGAGAGTGAAGECEATCAGGARGARCTATCAGCAC TTETGEAAATG

GGECACCTTECTCC T IGEEATATCCATEATCTCTAGTGCTAAAGAAGACAAGTTGTGGETCACAGTCTAT
PATGEGETACCTCTGTGEAGAGATGCAAACACCACTCTATTITATCCATCAGGTGCTAAAGCATATARGA,
CAGAGETACATAATGTCTGEGCCACACATGCCTETGTACCCACAGACCCCAACCCACRAAGAAGTEGTATT -
GGEAAATGTGACACARTATITTAATGCATGGAAAAATCACATGGTAGAACAGATGCATGAGEATATALTC

AATCTATCCCATCAAAGCCTAAAGCCATGTETAAAATTARCCCCACTCTETGTCACT TIARATTGCACTA
ACGTTAAAAACAATGCTACCAAAATAAATCATACCACCACTACACCTAGTGAGEARATAGAAATARARAR,
CTECTCTTTCAACATCACCGCAGGCATAAGAGATAAGATACAGARAGAATATCCATTGTTTTCTAAATTT
GATTTAGTACAAATCCATCAAGATAATAARARTAATAATAATACARACTATACAGACTATAGGTTGATAR
GTTGTAACACCTCAGTCATTACCCAGGCCTGTCCARAAGTATCCTTTGACCCAATTCCCATACATTITTTG
TACCCOGGOTEETTTTGCGATTC T ARAGCETARTAATAMGACATTCAACGGAARAGEGCCATGTACRAAT
GTCACTACAGTACACTATACACATEGAAT TAGECCAGTAGTATCAACTCAACTGCTGCTAAATGGCAGTT
PAGCAGAAGAGGATCTACTAATTAGATCTGARAATTICACAAACAATGT TAARACCATAATAGTACAGCT
CAAAGAAGCTETACAAATTAATTGCACAAGGCCCAACAACAATACAAGARAAAGTATACCTATAGGACCA.
GGOAGACCATTTIATGCAACAGGAGACATAATAGGAGATATAAGACAAGCACATTGTAACAT TAGTGGAA
CACAATGGRATAAAACTTTAGGAAAGATAGTTGAAAAATTAARACAACAATTTGGGAATAAAACAATART
CTTTAACCAACCCGTAGEACCCGACCCAGARATTGTAGCGCACACTTITAATTGTGEAGEGEAATTTTIC
TACTATAATACAACACCTCTGT I TAATAGTACCTGGACTTGEAATAGTACTTGEARTCETACTACAAGTA
CTGEGAATGTTACTAAAARAATTATCACACTCCAATGCAGAATAAGACAAATTGTAAACATGTGGCAGRA
AGTAGGAAAAGCARTGTATGCCCCTCCCATCAGAGGACAGATTGGATGTTCATCAARTATTACAGEECTG

CTAT TAACAAGAGATGGTGGTAATAGTGAGAACGGGACCBATAACACAGACACAGAGACGTTCAGACCGG
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GAGGAGGAGATATGAGGGACAATTGGAGAAGTGAA‘I‘.TATATAAATATMAGTAGTAAGAATTGAACCATT ;
AGGAATAGCACCCACTAAGGCARGGAGAAGARTCGTECAGACAGAAAARAGAGCRAGTGGGAATAGEAECCT

TTGTTCCTTEGETTCTTEGEEAGCAGCAGGAAGCACT

<U-171ell;PRT/1; HIV-1=> ‘
SAKEDKLWVTVYYGVPVWRDANTTLFCASGAKAYKTEVENVWATHACY. PTDPNEQEVVLGHVTEYFNAWK

NDMVEOMHEDI INLWDOSLKPCVRLTELCVTLNC THVENNATKINDTTTTPSEEIELKNCSFN LI TAGIRD '
KIOKEYALFSKFDLVQIHRDNENNNNTNYTDYRUTSCNTSVITQAC PKVSFEPIPIHFCTPAGFALLERN
NKTFNGKGECTNVS TVOCTHEIRPVVSTOLLLNGSLAEEDVVIRSENFTNNVKT I IVQLREAVQINCTRE
WNNTRKSYPTGRGRAFYATGN T IGDIROAHCNT SGTOWNK T LGK IVERL KEQFCNKTI TFNQEVGEDPEL
VALTENCGGEFFYCNTTELFN S TWTWNS TWNGT TS TENVTRK I ITLQCRIRQIVNMVQEVCRAMYAPPIR
GOIGCSENITGLLLTRDGENS. ENGTNNTDTETFRPGECDMRONWRSELYKYKVVRIEFLGIARTKARRRV

VQREER

<J-174c11;DNA; HIV-15 :
AGAAAGACAGAAGACAGTGGCAATGAGAGCGAAGGGGACCAGGAAGAA‘I’I‘GTCAGCACTTGTGGTGGAGA

TERECCACCATGOTCT T TECRATGTTEATGATC TETACGTCCTGCAARAGARAARTTETHGETCACAGTCT -
ATTATGGGEETECCTGTCTEGAAACAAGCAACCACCACTCTATTT TETECATCAGATGCTAAAGCATATGA
CACAGAAGCACATAATGTTTGGGCCACACATGCTTGTGTACCCACMACCCTAAC CCACAAGAAGTATTA
TTGARAAATGTCACACAAGATTTTAACATGTGGARRAATAATATGGTAGRACAGRTIGCAT GAGEATATAR
PCAGTTTATGCGATCAAACCCTARAGCCATGTGTGARATTAACCCCACTCTGTGITACTTTACATTGCAC
TCATGOGAACATPACTECARACAGTACTCOTACTAACAGTACTGTTACCTCCATTAAAGARGARGTGAAR
MCTGCTC‘I‘TTCAATATCACCACAGAAGTAAGAGACAAGGTMAGAMGAACATGCACTTTTT‘I‘A.TAGAC
TTGATGTAGTAC CAATAGCTAATGATAATACAAGOTATACATTGETAAATTGTAACACCTCAACCATTAC
ACAGGCCTGTCCALAGGTGACCTTTGAACCMTTCCTATAEATTATTGTGCCCCGGCTGGTTTTGCGA‘I‘T
CTAAMTGTAATGATAAEHATTTCMTGGMEAGGACCATGTMMATGTCAGCACAGTACAATGCAGAC
ATECAATTAGGCCAGTEITGTCAACTCAACTAC TGTTAAATGGCAGTCTAGCAGAAGATGAGGTAGTAAT
TAGATCTGAAAATTTCACMACMTGCMAMTCATAATAGTACAGCTMATGAATCTGTAATAA‘I‘TAAT
TATACAAGAC CTEECARCAATACAAGAAAAACTATACATATAGGACCEECAAGTGCATTTTATGCAACAG
GAGACATAATAGGAGATATAAGACAAGCACATTGTAAC ATTAGTAAAGCAGATTGEGAGAARACACTARA
MAGGTAGTTAAAAAATTACAGGAACAATATGGGAATAAAACAATAAAC‘I‘TTACCCBATCCTCAGGAGGA
GACCCAGAAATTGTAATGCACAGTCTTARTTGTGGEAG GAGAATTTTTCTATTETAATACARCAAAGCTET
- PAATAGTACTTGGCAGAATGETACTATTGTAGGATCAGAARATAL FrCAGACATTATCATACTCCCATG
CAGAATRAAG CAAATTATAAACAGGTGECAGCAACTAGGARAAGCAATGTATGECCOCTCCCATCAGCGGA
GACATTAGATGTACATCAAATATTACAGHEGCTG CTATTAACAAGAGATCGGEGTATARAGAACRAGACCA
.R.TGGGACAGAGACAGAGATCTTCAGACCTGCAGGAGGAGATATGAAGGACAATTGGAGAAGTGMTTATA
TAAATATAMGTBGTMAAATTGAACCGTTAGGAATAGCACCCACCAGGGCAAGGAGMGAGTGGTGCAG
AGGGAAMAAGAGM&GTGACGCTGGGAGTTATGTTCCTTGGGTTCTEGGGAGCAGCAGGAAGCACT

<U=-174cl1;PRT/1;:HIV-1>
SAAKEKLWTVHGVPVWKEATTTLFCASDAKAYDTEMINVWATHACVP TNPNPQEVLLI&UVTEDFNMMC

NNMVEQMHED I TSLWDQSLRPCVELTPLCYTLHCTDAN L TAN, STATNSTVSSIKEEVRNCSFNITTEVED
WEHALFYRLDWIPIANDNTSYTLVNCNTS'I‘I'I‘QACPI{VTFEPIPIH!’CAPAGFAILKCNDKNFNGTG
ECRNVSTVOCTHGIRFPVVSTOLLLNG SLAEDEVV IR SENFTNNAKTI TIVOLNESY! T INYTRPGMNTRESL
I'IIGPGSAFYATGDIIGDIRQM{CNISKADWEKTLKQWKKE-QEQYGNKTINFTQSSGGDPEIVMHSLNCG
GEFFYCNTTRLFNSTWONGTIVGSENTSDI 1T PCRIKQIINRWQEVGKAMYA PP ISGDIRCTSNITGLL
LTRDEGT RNKTNGTETELFREACCDMEDNWRSELYKYKVVKIEPLGIAPTRARRRVVOREKR

<g=-177c11;PNA; HIV-1>
AGAAAGAGCAGAAGACAGTGGCAATGAAAGTGAAGGGGACCAGGMGAGTTATCAGCACTTGTGGAGATG

GGGCATCA'I‘GCCCCTTGGGA‘I‘GTTGACGATTTGTAGTGTTGEAGAACAATTGTGGGTCACAGTCTATTAT
GGGG‘I‘ACCTGTGTGGAMGAAGCCACCACCACTCTATTTTGTGCATCAGAAGCTAAGGCATATGTTACAG
ACCTACATARTATTTGGECCACACATGCCTETETACCCACAGACCCCARC CCACAAGAAGCAGTATTGGEA
AAATGTGACAGAAAATTTTAACA‘I'ATGGAAAAATGACATGGTAGACCAGATGCATGAG GATATAATCAGT
GTB.TGGGA‘I'CAAAGGCTAMGCGATGTGTGMATTAACCCCGCTCTGTGTCAC‘I‘T’I‘AAATTGCACTGATT
ATTTTGEE GABAAC‘I‘BATAT‘I‘ACTACCACTTCTAGCAGTGGTCCCAATAATGATAGAGGAATGAMAACTG
CTC TTTCAATATCACCACBAGCATAAGAGATAAGGTAACGAAAGAACATGCACTTTTTTATAGAG’I“I‘GAT
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GTAGTCCCAATAGATAGTAGTAATAGTAGCTATAGETTGATAAATTGTAACRCCTCAGTGATTACACAGG'-
CCAGTCCAAAAGTATCCTTTGAGCCAATTCCCATACATTATTGTACCCCGRCTEGETTITGCGATTATARA
GTGTAATAATAAGACATTCAATGEARCAGEACCATGTAGAAATGTCAGCACAGTACAATGTACACATGEA
ATTAGGCCAATAGTGTCARCTCACC TG IGTTARATGECAGTCTAGCAGTAGARGAGGTAGTAATTAGAT
CTGAARATATCACGAACAATGCTARAACCATAATAGTACAATTGAACGARTCTETAAGCATCAATTGTAC
AAGACCCAGCAACANTACAAGAAGGEEEATACATATAEGACCAGECAGACCATTTTIGEACAACAGETGAA
CTAATACCACATATAAGGAAAGCACATTGTAACATTAGTAGARAAGAATGGAATGRCACTTTAGACARGG
TAGTCAAAAAATTAAGGGAAAAA'I'TTAATGCAACAATMTCTTTAATCAATCCACAGGAGGGGACCCAGA
ARTTETAATGOACACTT T TAATEGTCEACGEGAGTTT TTCTACTGTAACACATCACAACTGT T TAATAGT
ACTTRGEATATTAATCEAAATACTACTCGAGGETTAGAAGGCAATGACACAATCACARCTCCAATGTAGAR
TAAAACAAATTGTAAACATGTGECAGGAAGTAGGAAAACCAATGTATECCCCTCCCATCCAAGGARAMAT
PAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGCTAATAACAGTAGTAACAATGAG
ACCTTOAGACCTCCAGCAGCAGATATGAGEGACAATTCCAGAAGTGARCTATATARATATAAACGTAGTAR
AR ATTCAACCACTAGGAATAGCACCCACCAACGCAAAGAGAAGAGTGETGLAGAGREAARRARGAGCAGT
CGEAATAGGAGCTITGTTCCTTEGETTCT TOGGAGCAGCAGGAAGCACT ‘ _

<J~177¢1l1; PRY/1;HIV-1> .
' SVAEQLWTVYYGVPVWICEA‘I"I‘TLFCAEEMAYWMTHACWTDPNPQEAVLENVTENFNMKN

DMVDOMEEDT L SVWDQSLELCVELTEPLOVTLNCTDYFEKINITTTSS SGENNDREMENCSFNITTSIRDE
VTREHALFYRVDVVPIDSSNSSYRLINCNTSVITQASPRVSFEFIPTHYCTPAGFAL IRCNNKTFNGIGE
CRNVSTVQCTHGIRPIVSTOLLLNGSLAYVEEVVIRSENITNNAKTIIV QLNESVSINCTRPSNNTRRGELH
MOPCRAFWTTGEVIGDIRKAHCNI SRKEWNDTLDRVVEKLRERFNATL IFNQSTGGDPEIVMHTFNCGGE
FFYCNT S QULFNSTWDINGNTTGGLEGNDT. ITLOCRIKQIVNMWOEVGRAMYAPPIOQGKIRCSSNITGLLL
PRDGENN S SNNETFREGECDMRDNWRSELYKYKVVKIOPLGIANTRAKRRVVORERR

<[7-218c14;DNA HIV-1> :
AGAAAGAGCAGAAGACAGTCCCAATGAGACTGAGGGAGACCAGGARGAATTATCAGCAC TTETGEAGATG

GGGCAACA‘I‘A'I‘GGAGATGGGGCATGATGC'I‘CCTTGGGATGTTGA‘I‘GATCTGTAGTGCTGCAGAAGATTTG
TGGG‘I‘C'P..CAGTTTATTATGGGGTACCTGTGTGGAAAGACGCAAAGACCACTCTATTTTGTGCA‘I‘CAGATG
CTAAAGCATATAAGACAGAGGTACATAATGTTTGGGCCACGCATGCCTGTGTACCCACAGACCCCMCCC
ACAAGAAGTAGMATGAAMATGTGACAGAAGATTTTAACATGTGGAAAAATAATATGGTAGAACAGA.TG
: CA'I'GAGGATATAATCAGTTTATGGGATCAGAGCCTAABACCACGTGTBAPAATTAACCCCACTCTETGTTA

CT‘I‘TAAAGTGCTTTGATG’I‘GAAG’AATMMCCACTACTACEACTAC‘I‘AATAGTACGACATCCAGTAT'I'A.G
TACTACTACCACTMGACGCCCACTGTTAGTAAAGGGACRGAGMATCAG&ACTGACAMC'I'GCTC'I‘TTC
AATA'I‘CACCACMACATMGAGATAAGTHCAGAAMACTATGCAATTITTGATAAACTTGATGTAGTAC
CAATAGATGATGATAATGATACTAC'I‘ACTMCAA‘I'MTACTAGTAATGAMMAGCTTTAGGTTAATMA
TTGTAACACCTCAGTCATCACACAGGCCTGCCCMAGATATCATITGAACCAATTCCCATACATTATTGT
ACCCCGGCTGG‘I‘TT‘I‘GCGATTCTMAGTGTAMGATAAAMTTTCAATGGAACAGGAAAATGTAAMGCG
'I'C.P.GCACAGTGCAATGTACACATGGAATTAGGCCAGTAGTGTCMCTCAACTACTGTTAMTGGCAGTCT .
AGCAGMGMGAGGTAGTAATTAGATCTGCCGATTTCTCGGACAATACTAAAATCATAATAGTACAGCTG .
AATMATCTGTAGAAATTAATTGTACAAGACCCAACAACMTAAAAGAAAAAGTATMATATAGGACC'AG
GGAGAGCAATGTTTGCMCAGGAGACA‘I‘AATAGGAGATATAAGAAAAGCATCTTGTACCAT‘I‘AATGMAC
ACAATGGMTMCACGTTACAACAGGTAGTTATAAAATTAAAAGAACAATAE‘GG.E.BATAAAACMTAGTC
_T'I'TGACCGCCCCTCAGGAGGGGACCQAGAAATTGTAATGCACAGTTTTAATTGTGGAGGAGAATTT‘H‘CT
ATTG'I'AA‘I‘TCAACACAACTGTTTAA‘I‘AGTAGTTGGGGGCCTEATGGTACTCGGAATGGTACTACMCGAT
MATGGTACTATCATACTCCCATGTAGAATABAACHAAT‘I‘ATAAACATGTGGCAGGBAGTAGGMAAGCA
ATGTATGCCCCTCCCATCGAGGGACTTATTAACTGTACATCMATATCACAGGGCTBCTATTAACAAGAG
ATGGTGGCCATGACMTMTGACACMAAMTAACMTACCGAGATC'I“I‘CB.GACCTGGAGGAGGAGATAT
GAGGGACAATTGGAGAAGTGAATTATATBAATATAMGTMTMMATTGAACCATTAGGAATAGCACCC
AAC'AEGACBMAAGAATAGTGGTGEBAAGAGAAAAAAGAGCAGTGGGATTCGGAGCTGTGTTCGTTGGGT

TCTTEEGACCAGCAGEAAGCACT

<J-218¢14;PRT/ 1 HIV-1>
SAAEDLWVTVYYGVPVWIGDM{TTLFCASDAKAYKTEV}DWWATHACVPTDPNPQEVEMKNVTEDFNMNIW

NMVEQMEEDT 1 SLWDQSLEKPRVELTPLCVTLKCFDVENKTTTTTTNSTTSTI STTTTHTPTVESKGTEKSE
LTNCSFNITI‘NIRDKFQRNYAIFDICEDVVPIDDDHJJTTTNNNTSNEKSFRLDICNTSVITQAC BPKISFEP
IPIH!'C'I‘PAG-FAILKCKDH\'I‘FNGTGKCKSVSWQCTHGIRPWSTQLLLNGSLAEEEVVIRSADFSDNTK
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T IIVOLNKSVEINCTRPNNNERES INIGPGRAMFATGDIIGDIRI{ASCTINETQWNNTLQQWIMEQY
GNRTIVFDRPSCGDFEIVMHSFNCCGREFFYCNS TOLFNSSWEENGTRNGTTT INCTIILOCRIKOT INMW
QEVGKAMYAPPIEGLINCTSNI TELLLTRDEGHDNNDT EIFRPGEGDMRDNWASELYKYKVVELE

PLGIAPNRTKRIVVQREKRR '

<[-22901;DNA ; HIV-1>
AGAAAGAGCAGAAGACAGTGGCAATGAAAGTGAAGGGGATCAAGAAGAGTTATCAGCACTTGTTGAGATG

GGGCGCCATGCTCCT‘I‘GGEATGTTBATGATCTGTAGTGCTGCAGAACMTTGTGGGTCACAGTCTATTAT :
GREGTAC CTG‘I‘G‘I‘GGAGAGAAGCAAACACCACTCTAMTTGECATCMAT GCTAARGCATATGATAAAG
AGG‘I‘ACATAATGTTTGGGCCACACA’I‘GCCTGTGTACCCACAGACCCCAACCCACAAGAAG’I’AGAATTGGA

AAATGT GACAGBAAATTTTAACATGTGGMAAATGACATGGTAGAACAGATGCATGAGGA‘I’ATAATCAGT

TTATGGGATCBBAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGCGTTACTTTAAATTGTACTGATT

TARGETCACAGAATGTGACTTATACCACTEETGCTAATAC CACTATEECTACTACCACTAGTACTAATAC
CACTAGTAGTGGGECACACATGCACGTAG GAATGAAAAACTGCTCTTTCAATATCACCACAARCACACAR

GATAAGGTGAAGGGATATGCACATTTTGATMCCTTGATCTAGTACHAATAGAGGATGAAAATCACAGCA

ATAAMCAGC TATAGETTCATACATTGTAACACCTCAGTAATTACACAGECC TETCCAAAGCTATCCTTTGA

GCCAA‘ITCCTATACATTATCGTGCCCCGGCTGGTTTTGCGATTCTAAAGTGTAAAGATAAGAAGTTCMT
GGAACAGGACCCTGTACAAATGTCAGCACAGTACAGTGTACACATGGAAT’I‘AGGCCAGTAGTATCCACTC

AAC."I‘GCTGTTCMTGGCAGTCTAGCA.GAAGAAGAGGTAGTAATTAGATCTGCCAATTTCTUAEAMA‘I’GA

TAABATCATMTAGTACAGGTGAAAGACGCTGTACMATTAATTGTACMGACCCMCMCAGA

AAAGGTATACATATGGGACCAGGGAAAGTATTTTAC GCAACAGAAGTCATAGGGGACATAAGGCGAGCAC
.’A.'I"I'GTAACATTAGTAAAGABAATTGGAATMTACTTTAAMCAGATAGCTATACAATTAAGAGAGCMGA

GCAGTTCAACAATAAAACAATAGTCTTTAATCAATC CTCACGAGGECACCTAGAMATTETAATGTCTAGT

T‘I‘TAATTGTGGAGGGGAATTTTTCTACTGTAATACAACACMCTGTTTAATAGTACTTGGGAGAATGA‘I‘A

CTAGTACTTCGAATGATACTGARGGET CEAATCGCACTATCACACTCCCATGCAGAATAAAACAAATTAT
CBACAMTGGCAGGAGGTAGGMAAGCMTATATGCCCCTCCCATCAAAGGACCAETTCATTGTTCATCA

ARTATTACAGEECTACTAPTAACAAGAGATGETGETAATAC TANTGAGRAGCAACACCACCCAGGTCEAGE

TOTTCAGACCTTTAGGAGGAAACATGAGGGACAATTGGAGAAGTGAATTATATARATATAAAGTAGTAAR
GAAAAAAGAGCAGTGE |

GATTGAACCATTAGGAATAGCACCCAC CAAGGCAARGAGRAGAGTGETGCAGAGA
GGAATAGGAGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT

<U=228¢1;PRT/1; HIV-1>

IG'.\TCSFNI‘I“I‘N‘I'QDKVKGYAIEDNLDLVQIEDENHSNNSYRLIHCNTSVITQACPKVSFEPIPIHYRAPAG

FAILKCIGDKI{FNGTGPCTNVS‘I'VQBTHGIRPWSTQLLFNGSIAEEEVVIRSANFSEHDKIIIVQL!UJAV
QJJ‘ICTRPNNNTRKGII—MGPGKVFYATEVIGDIRRAHCNI SRENWNNTLKQIATOLREQEQFRNKTIVEING
SSGEDPEIVMS SFNCGGEFFYCNT’I‘QLFNS'I‘WENDTSTWNDTEGSNGTI‘I’LPCFIKQIIMMQEVGKAIY
.APPTKGPLHCSSNITGLLLTRDGGNTNE SNTTEVEVFRPBGGNHRDNWRSEU}!KH{VVKIEPLGIAPTKA

KRRVVQRERR .

" w241 _202 ;DNA;HIV-1> ) "
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCATGAAGAATTGTCAGCACTTGTGGTG GAG

_ATGGGGCATGATGCTCCTTGGGATGTTGATGATC'I‘GTAGTGCTACAGRACAATTGTGGG‘I‘CACAGTCTAT

‘I‘A'I’GGGGTACCTGTGTGGAMGAAGCAACCACCACTC‘I‘ATTTTGTGCATCAGATGC TAAAGCATATGACA

CAGAG GCACATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCTAACCCACAAGAAGTRGMTT
GAAMATGTGACAGAMATCTTAACATGTGGAMTGACATGGTAGMEAGATGCATGAGGATATMTC

AATTTATGGGATCAAAGCCTAMGC.'CATGTGTMAATTAACTCCACTC'I‘GTGTCACT‘I‘TACATT GCACTA

ATTTCAATGTTACTACCAGTARTAC TACAAGTTGGCCACAGATEEAGGCRG GAGARATARARARCTECTC
'I"I“I'CAA'I‘GTCACCACACGCAGAAGRMTAAGAAAGBATATGCACTTTTTTATMTTGATGTAGTACCT

ATAGATAGTGATAATGCAAGCTATACGTTGATMA‘I‘TGTAACACTTCAGTCATTACACAAGCC'I’G‘I'CCAA
PEGTTTTGCCATICTARAATGTARTGA

AGGTATCCTTTGMCCAATTCCCATACATTATTGTGCCCCGGG
PARGARATTCAATGGARCAGEAC CATGTAAAAATGTTAGCACAGTACAMGTACACATGGMTTAGGCCA

GTAGTGTCAATTGAACTGCTGTTAAATGGCAGTCTAGCAGAAEAAGAGGTAGTAATTAGATCTGABAATT
TCTC GAACAATGCTMAGCCGTMTAGTACAGCTGAATGCATCTATAGAMTTAATTGTACAAGACGCAA
CAACAATACARGAARAGATATACATATAGGAC CAGGOAGAGCATTATATACARCAGCAG GAATAATAGGA
GATATARGACARGCACATTCTAGCCTTAGGRAAG CAGAATGGAATGACACTTTAAAACATGTAGTTACAA
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AATTAAGAGAACAATTTGGGAATAAAACAATATTC‘I“I‘TAATCAATCCTCAGGAGGGGACCCA.GAGATTGT’
AATACAACAATGOTGTTTAATAGTAATAGT

AATGCACAGTTTTAATTGTGEACCECAATTTTTCTACTGT
ACTTGGAATGATACTACAGGACCAGATARTAACACTATCATAC TCCCATETAGAATAAAACAAATTATAL
ACAG GTGGCAGGAAGTAGGMMGCARTGTA‘I‘GCCCCTCCTATCAGTGGACCAAT TAAACGCACATCAARD
PATTACAGEGCTACTATTARCARAGAGATE ETRGTAGTAACACCACCGAGACCTTCAGACCTGRAGGEAGGA
GATATGAGGGACAATTGGAGAAGTGAATTATATMATATAAAGTAGTAMATTGAGCCATTAGGGGTAG
CACCCACCAGGGCMGGAGAAGAGTGGTGCAGAGAGAAMAAGAGCAGTGGGACTGGGAGCTGTATTCC'I'_ '

TECEITCTTEGEAGCAGCAGGARGCACT _ .

<-241_2¢2:PFRT/1;HIV-1>
SATEQLWVTVYYGVPVWKEATT‘ILFCASDAKAYDTEAEVVWATHACVP TDFNEQOEVELENVTENLNMWEN

DMVEQM—IEDIII\DQWDQSIJ{PCVI{LTPLCVTLHCTNLNVTTSNTTSWGEMEAGEIKNCSFNVI'TRR.’RNI{KE
VALFYKLOVVPIDSDNASYTLINCNTSVITOACPRVSFEPIPLHY! CARAGFAILKCNDEEFNGTGPCENV
STVOCTHGIREVV STOLLINGSLAEEEVVIRSENFSNNAKAVIVOLNAS IEINCTRENNNTREDIHIGPE

RALY‘I‘TGGIIGDIRQAHCSLRKAEWND‘I‘LKHVVTKLREQFGNKTIFFNQSSGGDPEIVMHSFNCGGEFFY
CNTTDE-FNSNS'I‘D\B\]DTTGPDNNTIILPCRIKQIJI\JRWQEVGMAPPISGPIECH.TSNITGLLL‘I‘RDGGE :

NTT:ETFRPGGGDMRDNWRSEL’!KYKVVKIEPLGVBPTRARRRWQREKR

<J-24201; DNA;HIV-1>
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGAGATGAGGAAGCACTGGCAGCBCTGGTGGACAGG

GOEECATCATGCTCCTTGGGATGCTGAT GATCTCTACTECTGTARACAACTTETGEETCACTGTATATTAT

GGAGTGCCTGTGTGGAGAGAAGCAACCACCACCCTATPTTGTGCATCAGATGCTAAAGCATACMMCAG

AGGTACATAATCTCTCEECCACACATGCCTETGTAC CCACAGACCCCAACCCACAAGAGATAGATTTGGT

MATGTGACMTTTTMCATGTGMTAACATGGTAGAACAGATGCATGAGGATATMTCAGT
TTATCGEATCARAAGCCTARAAC CA‘I'GCGTAMATTAACCCCACTCTG‘I‘GTTGTGAAAAACTGCTCT‘I“I‘CA

. ACACCACCACANTGGTAAGCCGATACGGAGCCGARAGAN
TAGATTGATEAATTGTAATACCTCAGTCATT

AATGAATGATANTAATAATAATAGTACCCATGGAACCTA
ACACAGGCCTGTCCAAAGGTATCCTTTGAGCCMTTCCCATACATTATTGCGCCCCGGCTGGT‘I"I‘TGCGA
TTCTAAAGTGTAAAGACAAGAAGTTCAATGEAACGEGACCATG CAAAAATGETCAGCACAGTACAGTCETAC

ACATGCAATTAGECCAGTAGTGTCAACTCAACTGCTGCTAAATG GCAGTCTAGCAGARGAAGAGGTAATA
TAGTACAGCTARATGAARCTGTACGAGATTA

ATTAGATCTGAAAACTTCACAAGCAATECTARAACCATAN
ATTGCACAAGAC CTAGCAACAATACAAGAAGAAGTATACATATAGGACCAGGGAGAGCATTTTACACAAC
AGGAGACATAATAGGAGATATAAGAAMGCACATTGTAACATTAGTAGAACAAAATGGAATAACAE TTTA
GGACAGATAGTTGMAAAHACAAGAACAATTTAAGMTMCMTAATCTT‘I'AATTCATCC‘I‘CAGGAG
GGEEACCCAGAAATTGTATATCACACT T IAATTGTGEAGEE GAATTTTTCTACTGTAATACAACAGAACT
G’I‘I‘CGA‘I‘AG'I‘ACC‘I‘GGTATA.GCL‘ECTGGBACAGTACTGGTGGGTCAAATAACACTGAAGGGBATAGCACG
ATCACACT CAAATECAGAATAAAGCAAATTGTAAACAGETGGCAGCAAGTAL GAAAAGCAATGTATGECCC
CTCC‘.CATCCAGGGAABAATTMATGTTCATCAAATATTACAGGGCTAETATTAACAAGAGACGGTGGTAA

GAGACATGAGAGACAATTGGAGAAGTGAATTA

TAGTARTAGTAGTAACGAGACCTTCAGACCAGGAGGAG
TATMATATMAGTAATAMMTTGAACCAT‘I‘AGGAG‘I‘AGCACCCACCAAGGCAAAGAGMGAGTGGTGC :

AAAGAGAAAGAAGAGCAGTGGEAACAATAGEAGCTATETTCC TTGRGETTCTTGGCAGCAGCAGEAAGCAC
P .

L <U242¢1; PRT/L;HIV=-1> . .
SAVNNLWVIVYYGVEFVWREAT TTLFCASDAKRYKTEVHNVWATHACVPTDPNP QEIDLVNVTENFMIWIW
NMVEQMTEDIISLWDQSLKPCMTPL CVVENC SMTTMIRDRERKEYALFYKLDWQWDMSTHG
TYRLINCNTSVITQACPRVS. FEPIPIH!CAPAGFMLKCKDKKFNGTGPCKNVSTVQCTHGIRPW BTQL
LLNGSLAEEEVIIRSENFTSNAKTIIVQLNETVEINCTRPSNNTRREIHIGPGRBFYTTGDIIGDIRKAH
CNTSRTEWNNTLGRIVERLOEQFKNKT IIFNSSSGGDPEIVEHSFNCGGEFFYCN’ITELFDSMSPWS
TGGSNNTEGNSTITLKCRIKQIWQEVGMPIQGKIKCSSN TTCLLLTRDGENSNSSHETE RPG
GGDMRDNWRSELWKIEPLGVAPTMRWQREM

<-257cL; DNA;HIV-1>
AGAAAGAGCAGMGECAGTGGCAATGAGAGTGMGGGGATCAGGAAGAGTTATCRAAACTTGTGGBAATG
TAGE'G—CTACAGAACAATTGTGGGTCAGAGTCTATTAT

CEGCACATTGCTCCTTEGEEATATTGATGATTAG
TATTTTGTGCA‘I‘CAGATGCTAAAGCCTATAATACAG

CeCETACCTGTGTGEAAAGAAGCAACCACCACTC
AGG‘I‘TCATAATG‘I‘TTGGGCCACACATGCCTGTGTACCCACAGACCGCMTCCACMGMGTMTGTTAM

TATQCTCTCTTTTATAAACTTGATETAGTACA
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TGETGACAGAGRATTTTAACATGTGEAAAARTGACATGCTAGARCAGATECAG GAGGATATAATCAGTTTA

TGGEATCAAAGCGTAAAGCCATGTGTAAAATTRACCCCAC'.TCTGTGTTACTTTAAGC‘I‘ACACTGATGCAA '
ATRGTMTGA’I‘GTTAATCATACCAMMTAGTAGTGAGGGAATGATGGAGGGAGAAAAAAT GAARBACTG
CTCTTTCAATATCIAC CACARGCATGEGAAATAAGATGCAGAARGAATATGCACTTITTCATAGACTTGAT
GTAATACCAMIGEATAATCARAGTECTAGTGCTARCTATTCTARC TATAGGTTAATAAGCTGTAACACCT
CAGTCACTACACAGGCTTGTCCAABAATATCATTTGAGCCAATTCCCATACATTA‘I‘TGTACCCCGGCTGG
TTTTGC GA‘I‘TCTAAAATGTAATGA‘I‘AAGMA’I‘TCAGTGGMAAGGAGGATGTAGAAATGTCAGTACAGTA
CAATGCACACA.‘I‘GGAA'I'TAAGCCAG’I‘AGTATCGACTCMCTACTGTTAAATGGCAGTCTAG CAGAAGAMG

ATGTGGTAATTAAATCTGCCAE.T'I‘TCTCGGACAA‘I‘GCTAAAACCATAATAGTACAGCTGAATGAATCTGT '
AA‘I‘AATTAA’I‘TG'I‘ACAAGACCCAACAACMTACAAGAAAGGGTATACATATGGGACCAG GEAAAACATTT
TATPGCAACAGGAGCCATAATAGGAGATATARGACAAG CACATTGCAATETTAGYAGARCAGACCGEGAATA
ACACTTTAAMAAGGETAGC TAAAAAACTACAAGAACAATTTAATACAACAAAAGTTGTCTTTAAACAATC
CTCACEAGSGGACCCAGAAAT PETAATGCACAGT M TAATTGTGGAGGEGAATT T TCTACTETAATACA
TCAGECCTETTTAATAGTACTTGGCCTTG CAATCATACTAAAGACGCAAATARCACTAACACARTCACAC
TCCCATGECAMAATARAACAAAT CATAAACATGTGECAGGCACTACGEAMAGCAATGTATGCCCCTCCCAT
TAGTGGEEATAATTAAATGTGAATCTAATATTACAGGS CTGCTACTAACARGAGATGETECTAGTAAGAMC
ACMCAGATAGTAATGACACAMCATMCACAAGAGGTCTTCAGACCAGGAGGAGGAGA‘I‘AT GAGGGACH,
AT'I'GGAGAAGTGAATTATATAMTATAAAGTAGTAAGAATTGMCCATTAGGAGTAGCACCCACTAAGGC
AAARRGAAGAGTEETE CAGAGAGMAMAGAGCAGTGGGMTAGGAGCTGTGTTCCTTGGGTTCTTGGGA

GCAGCAGEAAGCACT

<(1-257cl; PRT/1;HIV-1=>

SaTEQLWVTVYYGVEVWKEATTTLE CASDARAYNTEVENVWATHACVETDENPQEVMLNYVTENFNMWEND
WEQMQEDIISLWQSLKPCVIGZTPLCVTLSYTDANSTDVNHTIWSSEGIMGERIMC SFNITTSMGNE
MQKEYALFHELDVIPI'DNESASANY SNYRLIS CNTSVTTQ&CPKISFEPIPIHYCTPAGFAILKCNDKKF

SEECGORNVSTVOCTHGIKPVVSTRLLLNGSLAEEDVV I KSANF SDNARTT IVOLNESYIINCTRENWNT

REKGIHMGPGKTFYATGAT IGDIRQAHCNVSRTDRNNTLKRVAKK&QEQFNT'I‘KVVFKQSSGGDPEIVM‘!S

FIl CGGEFFYCNI‘SGLFNSTWPTAINDTKEANN‘INTITLPCI{IKQIINMWQAVGIEMYAPPISGIIKCESNIT
GLLLTRDGESENTTDENDTNITQEVE RPGGGDMRDNWRSELYKWTRIEPLGVAPTKMCRRWQREKR

<J-267_2¢10;DNA; HIV-1>
AGAAAGAGCAGAAGACAGTCGCAATGAGAGE GAAGGAGATCARCGAGEAATTETCACCACTCGTGEAGATG
GGGCATCATGCTCCT'I‘GGGATGTTBATGATCTATAGTACTGCAGAAAAMCGTGGGTCAEAGTATATTAT
GGGG’I‘ACE'I‘GTGTGGAAGGAAGCAAACACCACTCTAT'I"I’TGTGCA‘I'CB.GATGCTAAAGCATATGATACAG
AGGCACATAATGT‘I‘TGGGCCACACATGCCTGTGTACCCACAGACCGCAACC CACAAGAAATAAAGTTGEA
AMATGETGACAGAGCAACTTTAACKATGTGGEAAARAC AACATGGTAGAACAGATECATGAGGATATTATCAGT
TTATGGGATCAAAGCCTACAGCCMGTGTMTTAACCCCACTTTGTGTTACTTTAAA'I‘TGCTC'I‘ACTG

CGARTUTTACTAAMAGCAATTTTACTAATAGCACTCAGCATCAAAAGC CGAGTGCAGAAATCAGARACTG

CTCTTTCAA'I‘&‘_I.'CACCACAATC.G_TAAGAGMAAGGTMCMAAGAACATGCACTTMTMAGAGATGAT_ ;

GTAGTACCAATAGATAATGCTAGTAATAATACCAGTTAT.
CACAGGCCTGTCCAMGA‘I‘ATCCTTTGAGCCAATTCGTATACATTATTGTGCCCCGGCTGG'I"I'TTGCGA‘I‘
TCTAAAGTGTAATGATAAGACATTTAATGCGAACAG GECTATGTAAAAATGTCAGCACAGTACARTGTACA
CATGGAA'I‘TAGACCAGTAG‘I‘G‘I'CAACTCAACTGTTGTTMATGGCAGTCTAGCRGMAAAGGTAGTAG
ACACCTGARTACATCTGTAGTAATTAL

TAGATCTGAGGAGTTTTCAGACAATGCTAAATCCATARTAGT.
TTGTACARGACCC GGCAATAATACAAGARGAAGCATACCTATGGGACCAGGAAGAGTATT‘I‘TATGCAACA

GATATBATAG GAGACATAAGACAGGCACATTGTMCCTTAGTAGAGCAGCATGGAATBACACTT'I‘MAGC

TEATAGCC GC&GAATTAAAREAMTATATAATMAACAATAGCCTTTMTCGATCCTCAGGAG GEGACCC
AGMATTGTAATGCACAGTTTTAATTGTGGGGGGGBATTTTTCTACTGTAATAMCACAAC'I’GTTTAAT
TAATGACACCATCTCTAATGACGCCA

AGTECTTECAACAGTACTARTATTTATACTGECAATAATTCTAC
TCTCAL‘TCCCA‘I‘G'I.‘AGMTMAMTTGTMTGTGGCAGGMGTAGGMAAGCABTGTMGCCCC
CAAGAGATGGCGEGAAT

TCCCATCACGAGEARACATCAGCTGTITCC TCAAATATTACAGEGCTGATATTEA
AGTAGTAGTAATACCGAGATCT 'I'CAGACCTCAGGGAGGGAATATAMGGACMTTGGAGAAGTGAATTAT
ATAAATATAAAGTAGTAAGAATTGAACCB.TTAGGA'I"I‘AGCACCCACCAAGGCMAGAGGAGAGTGGTGCG
GAGAGAMMGAGCGGTAACGTTCGGAGGTTTGT‘I‘CCTTGGGTTCTTGGGAGEAGCAGGAAGCACT

<U-267_2¢10; PRT/L; HIV-1>

AGGTTRATAAATTGTAATACCTCAGTCATTA -
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STAEKIWVMYGVPVWKEAMTLFCASDAKAYDTEAHIWWATHACWTDPNPQEIEEWENEWWW .
NMVEQM{EDIISLWDQSLQPSV'!CDTPLCVTIJTCSTANFTKRNF'I‘NSTEHEKPSAEMRNCSFNI'I“I‘WRDK
VTKEHALFYRDDVVEIDNASMNTSYRLINCNTSV. TTOACEKISFEPTPIHYCAPAGFATLKCNDETFNGT
GLCIE\TVSTVQCTHGIRPWSTQLLLNGSLAEIG{VWRSEEE'SDNAKSIIVQLNTSXNINCTRPGDMTRRS
.T.PMGPGRVFYATDIIGDIRQAHCNLSRAAWNNTLKDIAAELKEIYNKTIAFNRSSGGDPEIVMHTFNCGG
EFFYCNTTOLFNSAWNSTNI Y TGNN STNDTISNDATSLPCRTKQIVNMWQEVEKAMYAPPTRGNISCSSN
T TG ILTRDGENSSSNTREIFRPOCGNI KDNWR SELYKYKVVR LEPLGLAPTKAKRRVVRREKE

. «T=-300_3cl1;DNA;HIV-1> _ .
AGAMAGAGCAGAAGACACTGECAATGAAAGTGAAGCCEATCAGEAAGAAT TATCAGTECTTGTGGGCATE
GECCACCATGOTCCTCEGGATAT TGATCATCTGTAGTGCTGCAGAAAATTTGTGEGTCACAGTCTACTAT
GGGETACCTGTETEGAAAGADGCAACCACCACTCTATTTCGTGCATCAGATGCTAAAGCATATGATACAG
AGGTACATAAEGTTTGGGCCACACA?GCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGEATTGGA
AAATGITACAGAAAATTTTAATATCTGGARAAATGACATGETAGAACAGATGCAGGAGGATATAGTCAGT
TTATGGEATCAAAGCCTAAAGCCATETCTAGAATCAACTCCACTCTETGTTACTCTARATTGTACTCATG
TGAAGAAE&ATGCTAAIAATACCACTGGTAATACCACTGATGGTAACGTGGAAAGGTTGGAGAAAGAAGA
AAEEA&AAACTGCTCTTTCAATATCACCACAHGCATAAGAGATAAGATGCGGAAAG%ATATGCACTTTTT
TATAGCCTTGAEGTAGTACCAATAGATAAGGATAATACAAGCTATAGGTTGATAAGTTGTAACACCTCAG
TCATTACACAGGCCTETCCAAAAGTATCCTTTGAGCCAAT TCCCATACATTATTGTECCCCGRCTGETTT
TGCGCTTCTAAAATETAATGAEAAGGAGTTCAAEGGAACAGGACCAEGTRGGAAEGTCAGGACAGTCCAA
TGTQEACATGGAATT%EGCCAGTAGTAECAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAAAGA
TAGTAAETAGATCTGAGAAETTCACGAGCAAEGCTAAAACTamAAEAGTAEAGCTGAAmAAATGTATAGA
AATTAATTCTATAACACCCARCARCAACACAAGAAGAAGTATACATATAGGACCAGGGGGAGCATTTTAT
CCRAACAGARATANTAGGAGATATAAGACAAGCACATTETACCCTCAATAGAACAGAATEGAATARCACTC
 PARGACAGATAGTTAAAAAATTAAGAGAACAATATGEGAATAANACAATAAAATTTACGCAGCCCTCCTC
AGGAGGGGAcCCAEAAGTTGTAAEGCACAG@TTT%AITGTGGAGGGGAATTTTTCTAGTGTAATTCATCA
CAGCTGTTTAAEAGTmnTTGGGATGTTACTGAAGGGTCAAAEAACAETGAAGGAAGCAACGAIACAGGAA
TCAEACTCCCGTGCAGAATABAACAAATAATAAACATGTGGCAGAAAGTAGGAAAAGCAAEGTATGCCCC
TCCCAECAGAGGACAAATTAACTGTACAECAAATATTACAGGGCTACTATTAAEBAEEGAEGGTGGTAAC
ﬂACGGGACCGACAACGGGACCGAGACCTTCAGACCTGGAGGAGGAGAEATGAGGGACAAETGGAGAAGTG
AAETATATAAATATAAAGTAGTBAAAATTGAACCATTAGGAGTAGCACCCACCBAGGCAAAGAGAAGAGT
GGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGC

ACT

<O=300_Jcl;PRT/1; HIV-1= o .
SEAARENL GVPVWKEATTTLFRASDAKAYDTEWMATHAMTDPNPQEVVLMENFNMM

DMVEQMQEDIVSLWDQSLKPCVEETPLCVTLNCTDMAMTI’TGNTTDGNVERLEKEEII’WCSFNITTS
- IRDEMREEYALFYSLOVVPIDRDNTSYRLISCNTSVITQACPKVS FEPLIPIHYCAPAGFATLECNDKEFN
" GTGPCRNVSTVQCTHGIBI’VVSTQLLLNGSLAEEKIVIRSENFTSNAKTIIVQLNKS IRINCIRPNNNTR
ESIHIGPGGAFYATEIIGDIRQAHCTINRTEEMTLGQIVKKLREQYGHK‘I‘IKFTQPSSGGDPE‘NM‘ISF -
NCGGEFFYCHSSQI-FNSTWDVTEGSI{NTEGSNDTGIILECRIKQIINI'MQI{VGKAMYAPPIHGQINCTSN
ITGLLLIRDGGNNGTDNGTETFRPGGGDMRDNWRSELYMWVKIEPLGVAP‘I‘KAK.‘RRWQREECR

«0-302¢17; DNA; HIV-1>
AGAAAGAGCACAAGACAGTGECAATGACAGTGAAGEGGATCAGCAGCAATTATCAGTGCTTGTGGACATG
COGCACGATACTCCTTEREATETTGATCATCTGTAGTGCTETAGAACARTYGTGEGTCACAGTCTATTAT
CGEETECCTETGTEERAACARGCEACCACCACTCTATTTIGTGCATCAGATGCTAARACATATGATCCAG
AGETACATAATGTTTGCGCCACACATGCCTETCTACCCACAGACCCCAACCCACARAGAAGTAGTATTGES
AAATGTGACAGAAAACTTTAACATGTGGAAAARTGACATGETARACCAAATGCATCAGCATATAATCAGT

TTATGGGA'I‘CAAAGTTTAAAGCC.‘.A‘I‘GTGCAAMTTMCCCCAGTCTGTGTTACTCTMATTGCACTGATA
AGTTCAATATTAATACTACCAGTACCAATAGTAGTACCAATAATACTAC TAGTACTGEAGTEEATCGAAGCE
GGGMTGMMACTGCTCTTTGAATGTCMCACAAGCATMGAGATAGGGTGCAGAAAGAATATGCACTT .
TTTATAAACCTEATGTAGTAC CAATAGATGATAATACTAATAATACTAGC‘I‘A'I‘AGGTTGA‘I‘AAA‘I"I'GTA
ACACCTCAGTCATTACACAAGCCTG'I‘CCAAAGG'I'AACC‘I‘TTGATCCAATTCCCHTACA.‘I“I‘A‘I‘TGTGCCCC
GGCTGG-’I"I‘T‘I’GCGATTC'I'AARA’I‘GTAACAA'I‘AAGACGTTCAATGGATCAGGACCATGTACAAATGTCAG C
CACATGGBATTAAACC‘.AGTGGTGTCGACTCMTTGCTGTTAAATGGCAGTCTAGCAG

ACASTACARTETA
AGCAAGAAATAGTAATCAGETCTGAAGATTTCACGCACRATGATAGAAC CATAATAGTACACCTGAATGEA



WO 2004/110384 PCT/US2004/018672
16/43

ATCTGTAGTAATTCATTGTACAAGAC CCAACAACAATACAAGAARAAGTATACACCTAGGACCAGGGAGT

GCATT'I"I‘ATGCAACAGGAGATATAATAGGAGATATBMACAAGCACATTGTAACA‘I"I‘AGTAGAGCAAATT '
GEACTAACACCTTARRRCAGATAGCT GGARARTTAARAGAACACTTTGGARATAAGACAATATTCTTTAA
TCAATCCTCAGGAGGGGATCCAGAAATTGTAACACACAGTTTCAATTGTAGAGGGGAAT’I‘TTTCTACTGT
AATACATCACAATPGTTTARCACTACTTGGECTTCATAATAATAGTACTGGGARTGATAC TEAAAMGAATG
GTARTATCACACTCC CACGOACAATAARACAANTTATAAACATGTGECAGCARGTAGGAAAAGCAATGTR
TGCCCCCC.'CTGTCAAAGGACTAATTACATGTTCATCAAATATTACAGGACTGCTATTAGTAAGAGATGGT
GGTAACAACACCAACGCCACCGACACCCAGACCTTCAGACCTGRAGGACGAGATAT: CAGEEACAATTGGA
GAAGTGAATTATATAARTATAAAGTAGTAAAAATCAAACCATTAGEAATAGCAL CCACCAAGGCAAAAAG
MGAGTGGTGCAGAGAGAAAM&AGAGCAGCACTAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGGAGGA

AGCACT

<U=302cl7;:PRT/1;HIV-1> ‘ ) -
SAVEQLWVTWYGVPVWEEATT’I‘LFCASDAKTYD PEVENVWATHACVE TR PN PQEVVLENVTENF NMWET

DMVI\TQMEDIISLWDQSLKPCAKLTPLCV‘I‘LNCTDRI:NINTTE'I‘NSSTNNI‘TSSGVDEGGMEG.\TCSFWIT
SIRDRVQKEYALFYKPDVVPIDDN‘I‘NI\TTSYRLINCNTSVITQACPKVTF‘DPIPIHYCAPAGFAILKCNNK
TFNGSGECINVSTVQCTHGIKFVVSTQLLLNGSLAEEEIVIRSEDFTDNDRTT IVQLNESVVIHCTRENI
NTRKE I}EGPGSAFYATGDIIGDIKQM{CNISRANWTNTLKQIAGKLKEQFGNKTIFFNQSSGGDPEIVT
HSFNCRGEFFYCNTS QLFNSTWLHNNSTGNDTEIWGNITLPRRIKQIINWQQVGKAMYAPPVKGLITCS
SNITGLLLVRDGGNNTNATDTETFRPGGGDMRDNWRSELYK!{KWKIKELGIAPTK'AKRRWQREKR

<U-305¢1; DNA; HIV=1> . '
AGAAAGAGCAGMGACMTGGCMTGAGAGTGAGGGGGAC CAGGAAGAATTATCAG CACPTETECGAGATE

GGGCHI’CA'I'GCTCC'I'TGGGATGTC:AATGATCTGTAATGCTACAAMGATTTGTGGGTCACA_GTITATTAT
GGGGTACCTGTATGGMAGAAGCAAACACCAGTCTATTTTGTGCATCAGA‘I‘GCTAAAGGATATGATACAG
AGGTACATAATGTTTCGGCCACACATGCCTEGTGTAC CCACAGACCCCAACCCACARGAAGTATTCATGAR
CAATCETCACACAAAATTTTAACATCTGCAAAAATAACATGCGTAGAAC AAATGCATGRGGATATAATCAGT
TTATCEEATCAAAGCCTAAAACCATGTGTAARATTAACCCCAC TCGETGTTACTCTAGATTGCACTARGG
CTAATATTACCAATAATAGTACCAC TAATAGTACCCEGEGAATAGAGGAGGEAAGRCACATACGAAARTTC
CTCTTTCAATATCAC CACAMCATAAGAGATAAGATAAAGAAAGAATATGCAC‘I‘TT'I‘TTATAGCC'I'T GAT
GTGATAGCAATAGATGATAGTAGTAATAGTAGTAATAG&AGCTATAGGT‘I‘GAGAGGTTGTMCACCTCAA
CCA’I‘CACACAGGCC'I'GTCCAAAGGTBACCTTTGAGCCMTTCCAATACATTATTGTGCCCCAGCTGGTTT
TECEATTCTAAAGTETAAL GATAAGAAGTTCMTGGAACAGGACCATGTMTGTCAGTMAGTACAA
TGTACACATGGAATTAGGC CAGTAGTATCAACTCAACTGCTGCTMATGGCAGTATAGCAGAAMAGAGG
TAGTAATTAGETCCECTAATTT CACGGACAATGCTMAACCATMTAGTACAGCTGAATAACTC'I'GTACA
AATTARTTECACAAGACCC GGCMCAATACAAGAAMAGTATACATATAGGACCAGGCAGAGCATT’I‘TA‘I‘
PEARATAATAGECGAGATAAGACAAGCACATTGTACC CTTAACAGAACACAATGGAATAACACTT

TAMACAGATAGT'I‘ATAAAATTAAGAGAACAATTTAACAATAAGACAATAGTCTTTAATCACTC CTCAGG

.AGGGGACCCAGAAATTGTMCACACAGTTTTAATTGTG
TTA.TTTAA‘I'AGTACCTGGAGGAGTAATGAAACTGTAAATGACACTATGGGAAAGGACACAAATGACACM .

CAATCACACTCCCA'I'GCAGAATAAAAC‘.AAATTATAAACATGTGGCAGGAAGTAGGAMAGCAATGTATGC
CCCGCCCATCAGAGGACAAAT‘I‘AGCTGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTG@T

GTGAACGAGACCAACGCCACCGAGGT! CTTCAGACCTGGAGGAGGAGATATGAGGGACMTTGGAGMGTG
AATTATATAAATATAAACTAGTAGAAATTGAACCATTAGGAATAGCACC CACCARGGCAAAGAGAAGAGT
CCTMTEEETTCTTEECAGCAGCAGGAAGE

 CGTGCACAGAGAGARAAGAGCAGTGGGAATAGGAGCTGTGTT
20T

<T-305¢), ; FRT/ 1 HIV-1>

ATEDLWVTVY YEVEVWEEANT g1 FCASDAKAYDTEVENVWATHACVETDENE QEVFMI\!NVTENFNMM
NMVEQME'IEDIISLWDQSLKPCWCI'.-‘I‘PL':GV'I‘LDCTKBNITNNSTTNSSGGIEEGHDIENCSFNITTNIRDK
IEE(E‘IALFYSLDVIAIDDSSNSSN‘RSYRLRGCNTSTITQACPKVIFEPIPIHYCAPAGFAILKCNDKKFN

GTGPCKNVSTVQCTHGIRPVVSTQLLINGSIAEKE\NIRSANF PONAKTITVOLNNSVQINCTRPGNNTR
K& IHIGPGRAFYAHEIIGEIRQAHCTLNRTQWNNTLKQWIICL:REQFNNKTIVFNHSSGGDPEIV‘;‘HSFN
CGGEFFYCNTS QLFNSTWRSNETVNDTMGKD‘I‘NDTTITLPCRIKQIIMQEVGKAIEYAPPIRGQISCSE
NITGLILTRDGGVNETNATEVFRPGGGDMDMSEL‘!KYKVVEIEPLGIAPTKAKRWV QREKR

<[J-323c1l;DNA; HIV-1>

GCAGGGGAATTTTTCTACTGTAATACATCACAR
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AGAAAGAGCACAAGACAGTGECAATGAGAGCCARGGEGATCAGEAAGART TGECAGCACTTGTEEAGATGE |
GEECACCATECTCCCATGREGCACCATEC TCCTTEREATET TAATGATCATCTGTAGTGCTGCAGRAAGAR
AAATGEEGTCACAGTCTATTATGEGETACCTETETEEAAAGRAGCAACCACCACTCTATTTTETECATCAG
ATGCTAAAGOATATGACACAGACETACATAATGTTTGGECCACACATGCCTETETACCCACAGACCCTAR,
CCCACARGARGTAGTATTEGCAAATGTEACAGARART TT TAATGTGTGGAAARATEACATGRTAGAACAG
ATGCATGAAGATATAATCAGC TTATCECATCAARGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTG
TGO TTTAAATTGCACTAATGTGAATGATACTACGACARACAATAGTAGTAGTAGTGATAAAAATGATGC
TARAACCAATAGTAGTAGTAGTTGGCAAAGGATEGAAGGAGAAGTAARAAACTGCTCTTTCAATGTTACC
ACPAGAATAAGAAACAAGGTGCAGAAAGAATATCCACTTTTTTATAAGCTTGATGTAGTGCCAATAGAGA
AGGATAATGCAAGCTATACATTEATAAATTGTAACACCTCAGTCATTACACAGECCTGTCCAARGETATC
T TGAACCAATTCOCATACATTATTGTGCCCCEECTGETTTTECGATTCTAAAGCCTAATGATAAGARG
TTCAATGRAAAAGGCCCATGTACAAATGTCAGCACAGTACGATCTACACATGGAATTAGGCCAGTAGTET
CAACTCAACTACTGTTAAATEGCAGTC TAGCAGARGAAGGGETAGTAATTIAGATCTGAAAATCTCACGAA
CAATGTTAAAACCATAATAGTACAGCTGAACAAATCTGTAAAAATTAATTGTACAAGACCCAACAACAAT
ACAAGAAARAGTATAARTATAGGACCAGEGAGACCATTTTATECAACACGAGCAATAATAGGAAATATGA
GACAAGCACATTETAACCTTAATGCAACACAATCEAAGAACACTTI TAAGACAGETAGTTATARGCTTAAG
AGAGAAATTTGGEAAGAAGACAATAGTCTTCAACCAATCCTCAGGAGGECATTTAGARATTATAATGCAC
AATTTTAATTGTGGAGCEEAATTTTTCTACTGTGATACARCACAGCTGTTTAATAGTACT TGECTGCCTA
ATGAGACTACAGAGTCARATAACATTACTOCAGGACCTARTGACACACTCACGCTCCCATGTAGAATAAA
ACAAATTATAAACAGATCCCAGCGAAGTAGGARARGCAATCTATEGCCCCTCCCATCAGTGGGCARATTAGA
PECTCATCARATATTACGEGGC TGO TATTALCAAGAGATCHTCGTGACGAGCACAATGACACTEAGGTCT
P AGACCTECAGGAGGRAGATATGACGGACARTTCCAGAAGTGAATTATATAARTATAARGTAGTRAAGAAT
TGAGCCATCAGGAGTAGCACCCACCARGECAARGAGARGAGTGCTECARAGAGACAARAGAGCAGTGEGA

GOACTAGGAGCTATC T TCC T TECETTC T TGEEACCAGCAGGARGCACT

<U-323cil; PRT/1:;HIV-1> )
SR AFRERNVTVY YGVEVWEEAT TTL.FCASDARAY DT EVENVWATHACVETDFNPOEV VLGN VT ENFNVIWEN

DMVEQM—IEDIISLEEQSLKPCVIGLTPLCVALNC‘I‘I{WNDTRTNNSSSSDIQJDAK‘INSSSSWERIEGEVKNC
SFRVITRIRNEVOKEYALFYRLDVVPIEKDNASYTLINCNTSVITQACPKVSFEPL P THYCAPAGFATLE
RNDEXFNGKGPCTNVSTVRO THEIREVVSTQLLINGSLAEEGYVIRSENLITNNVETL I VQLNESVEINCT
RENNNTRES INIGPGRAFYATEAT IGNMRQAHCNLNGTEWKNTLROVVI SLREKFEGKKTTVFNQESGEDL.
EIIMHENFNCGGEFFYCDTTOLFNSTWLENETTESNN ITGGPNDTLTLPCRIKQLINRWQEVERAMYARPT
SGQIRCSSN ITGLLLTRDGGEEQNDTEVFRPGGGDMRDMELYK!K\NRIEPSGVAP‘I‘KAKRRWQRD

<U-334¢3 ; DNA; HIV-1> :
AGAARGAGCAGAAGACAGTGGCAATGARAGTGAAGGEGACCAGEAAGARTTATCAGCACT TATGGAGATS

GEGCACCATGCTCCTATGEACATEEEGCACCATGCTCCTTEEECTAT TAATGATCTGTAATGCTATAGAA.
GAATCETGEGTCACARTCCATTATGEAGTACCTETGTAGAAAGAAGCAAACACCACTCTGTTTTGTGCAT

GAGATGCTAAAGEATATGATACAGAGGTMATAATGTTTGGGCCAC;ACATGCC‘."I‘GTGTACCCACMACCC- R

CARCCCACAAGAACTAGACTTGRRAAATGTGACAGAAAATTT TAATGCATCCAAAARTGACATGETAGAA
CAAATGCATEAGGATATAATTAGTTTATGEGATCAAAGCCTARAGCCATGTGTAARATTAACTCCACTCT
GIGTTACTCTACAGTCCACTGATTTGAGGAATGATACTAATACCACTAGTAGTCCTAATACCACTAGTGE
TARCTGEATGEATAAAAG GEAAATGAAAAACTGCTCTTTCAATATCACCACAAGCATAAGAGATAAGCTG
CAGARAACATTTGCACTTTTTTATAAACTTGATATAGTACCAATAAATGAGGACAAAAACAGTAGTARTR
TTGATAATACCAGTTATAGETTGATAAGTTGTAATACCTCAGTCAT TACACAGECCTETCCARAGGETATC
CTITEAGCCAATTCCCATACATTATTGTGCCCCEECTEETITTECCATTC TAAAATCTAAAGATEAGGAG
TTCAATGGAACAGGACCATETARAAATGTCACTACAGTACAATATACACATEGAATTACGCCAGTAGTAT
CAACTCAACTGC PGTTAAATGCCACTCTAGCAGAACAAGGEETAGTACTTAGATCTAARAATATCTCAGA
CAATACTAARACCATAATAGTACAGCTAAAAGRAGCTEGTARCAAT TAAGTGTACAAGACCCAACARCART
ACARGAANANGTATACATATAGCACCTGEGAGAGCATTTTATGCAACAGEAGACATAATAGGAGATATAA
GACAAGCCCATTETAACATCAGTGCAACAAAGTGEAATGACACGTTACGTCAGATAGT TGAAAAATTACA
F1¢ GATCATTTAAGAATMCAATMGCTTCAAGCGATCCTCAG@.GGGGATCCAGAGATTGTAATGCAC
AGTTTTAATTCTGEAGRGEAATT T TCTATTGTAATTCAMCAAAACTGTTTAATAGTACTIGETATAGTA
ATGEGACTACTACTTTTGATAATACTAC TGAACGAACAAATGACACTATCATACTCCCATGCAGARTAAA
ACAAATTATAAACATCTGECAGCAAGTAGEAAAAGCAATGTATGCCCCTCCCATCCCAGGACTAATTAAC
TETTCATCAAATATTACAGGACTGCTATTAATAAGAGATGETGETAATAAC TATACTGACAATACTGAGR
T TCAGACCTOEAGCAGCGAGA CATEAGGGACAATTEEAGAAGTGAATTATATAAATATAARGTAGTARA
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AGTTGAACCAT_TAGGTATAGCACCCACCBAGGCAMGAGAAGAGTGGTACAGAGAGMAAAGAGCAGTG
GGAATAGG'AGCGTTTTTCCTTGGG‘I’TCTTGGGAGCAGCAGGAAGCACT '

«-334¢3 ; PRT/1; HIV-1=> '
NATLERSWVTVEHY TLFCASDAKAYDTEVEWVWATHACVPTNPNPQEVDLGNVTENFNAWKN

DMVEQMHEDI ISLWDQSLKPCVKDTPLCVTLQCTDLRNDTNTTSSPN'I"I'SGNWWKREBECNCSFNZQTTS I
RDEQKTFALFMDIVPINEDI{NSSNIDNTSYRLI SCNTSVITQACPKVS FEPIPTHYCARAGFATLKC
KDEEFNGTGPCE’NVSTVQYTHGIRP\NSTQLLIINGSLAEQGVVLRSKNISDNTKTIIVQLKEAVTIKCTR

PNNNTRES IHIGPGRAFYATGDIIGDIRQAHCNISATKWDTLRQIVEH-QGSFIQ‘IKTISFKRSSGGDPE

TVMHSFNCGGEFF Y CNSTKDFNSTWYSNGTSTFDNTTERTNDTI ILPCRIKQII}MWQEVGKAMYAPPIP

GLINCSSNITGLLLIRDGGNN!‘TDWT EIFRPGGGDMRDNWRSELYKYKVVKVEPLGIMTKAKRRWQRE

<(J=-349c2 ;DNA;HIV-1=
GTGGCAATGAGAGTGMGGAGATCAGGAAGAATTGTCAGCGCTTG‘I‘GGACATG

AGAAAGAGCAGARGACA
GGGCACCATGCTCCTTGGGATGTTGATGATCTGTAGTMTGCAGMCAAC‘I‘GTGGGTCACAG‘I‘CTATTAT

GGGG-TACCTGTGTGGAAAGAAGCAACTACCB.CT'I‘TA‘I“I‘TTGTGCATCAGATGCTAAAGCATATGACACAG

MGCACATAATGTTTGGGCCACACATGCCTGTGTACCCACGGACCCTAACCCACAAGMGTAGTAATBM _

TETGACAGAAAATTITAACAT GTGGMMATGACATGGTAGAACAGATGCATGAGGACATAATCAG‘I‘GTA
TETGTTACTTTARATT QCACTAATTGEEA

TGGGACCAGAGTCTAAAGCCATGTGTAAAATTMCCCCACTC
GCTAATAC 'J.‘AC‘.CAGTAG‘I‘CCTAATAT‘I‘ACC‘.PA.GTACTACTACTGC CAATAT

TTATGAGAAAAGAATGGAAGBAGGAGAAATACAAMCTGCACTTTCMT ETCACCACAAGCATAAGCEGAT

MGGTAMAGAAGAATATGCACTTTTTTATAGATCTGATGTAGGCCABATAG GTAATAATAGTAATAATA

CATATACATT GATAAATTGTAATTCCTCAGTCATTACACAGGCTCGT CCAAAGATATCCT TTEAACCAAT
TCCCATACATTATTGTACCCCGGCTGGT'I‘TTGCGATTCTAMATGCBATAATMGACCTTCAATGGAACA
GGACCATGTAACMTGTCAGCACAGTACAGT GTACACATGGTATTAGGCCAGTAGTATCAACTCAATTGT
TGETTAAATGGECAGTCTAG CAGAAGATGAGATMTGATTRGATCTGCAAATCTCTCGGACAATACTAAAAA

TGTACAAGAC CCAACMTAATACAAGAAAAAGT

GCATTTTATG CMCAGGAGATATAATAGGAAACATMGACATGCATATT
GAAACTTTAAGACAGATAGCTACAMA‘ITACACAMCMTTTAA
TMAACABTMTCTTTGAGCAGTCCTCAGGAGGAGACCCAGAABTTACAAC GCACAGTTTTAATTGTGGA
GGGGBATTTTTCTACTGTAATACAACACCGCTGTTTAATAGCACTTGGGTT A ACACTCAGARATGATACTA
TAGGGTCTAAGAGTCAGAATGCTACTACAGGGTTAMT CECACTATCATAC TCCCATGCAGAATARARCA,
AATCATAARRCAGATGE CAGGAAGTAGGAAGAGCAATGTATGCCCCTCCCATCMAGGMTAATTAGATGT
GC‘I‘GATATTGACMGAGATGGTGGTGGTMTGAGAGCBGGGBAMTGAGACCT

TCATCAAATATTACAGG
TCAGACCTE GAGGAGGAGATA‘I‘GAGGGMHGGAGMGTGMTTATATMATATMGTAGTMT
CAGAGAAAAARGAGCGGTARCE

TEAGCCAATAGGACTGECACT CACCAAGGCAARGAGRAGRET GETGCAS
CTGGGAGCTATGTTCCCTGGGTTCTTGGGAGCAGCAGGABGCACT

<U-349¢2; PRT/1;HIV-1> : e . S TR o
STAEQLWTWYGVPW\TKEATTTLFCASDWYDTEAHNVWATHACVPTDPNPQE‘NINVTENFW

MVEQMHE'DIISVWDQSLKPCVELTPLCVTLNCTHWNGTNTNNANTI'SSPNITSTTTANIYEKRMEEGEIQ
NCTFNVTTSIRDKVKEEEALFIBSDVGQIGNNSNNTY‘I‘LINCNSSVITQARPKISFEPIPIHYCTPAGFA

ILKCNNKTFNGTGPCWSWQCTHGIRPWSTQLILNGSLAEDEIMIRSANLSDNTIWINQLNKEVEI
NCTRPNNN'I‘RKSINIGPGRAF'YB.TGDIIGNIRHAYCTINETKWNETLRQIATKL}E{QFMTIIFEQSSGG
DEEITTHSFNCGGEFFYCNTTPLFNSWNKTQNDTIGSKTQNATTGINGTIILPCRIKQI INRWQEVGERA
MPPIKGIIRCSSNITGLIL_'I‘RDGGGNESRENETFRPGGGDI«EDNWRSEL!KYKVVKIEPIGMPTKAK

REVVOREEKR

«U-350cl;DNA; HIV-1>
AGAMGAGCAGAAGACAGTG GCBATGAGAGTGMGGGGAT CAGGAAGAATTATCAGCACTTGTGGACATG
GAGCBAEATGCTCACGATGCTCC TTGGGATG‘I‘TAATGATCTG‘I‘AGTGCTGCAGATCAATTGTGGGTCACA
GTC PATTATGGEEETACCTGTGTE GAAAGAMCAACCBCCACTCTATTTTGTGCA‘I‘CAGATGC TAAAGCAT
ATGATAAAGAGGTACATAATGTTTGGGCCACACATGCGTGTGTAC CCACAGACCCCAACCCACAAGAAGT
MTA‘I"IGGAAAATGTGACAGMTTTTAAC GCGTGGAAAMATGACATG GTAGAACAGATGCHTGAGGAT
ATARTTAGT 'I‘TA.'I'GGGATCAAAGCTTMAGCCATGTGTAMBTTMCCCCAC MCTGTGTITACTTTARATT
GCACTGA.TGCTAATAT’I‘ACTMTACCMTGATAATGAGCCCBATAGTAGTGTGGTGAAAC TGATAGAGRA
TGCTCTTTCAATAT CACCACAAGCATMGAGATMGATGCAGAMG CATATGCA
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CTTTTTTA.TAAACTTGA‘I'GTAGAACCAATAGAGAATAATACTACTAGCTATAGGTTGA‘I‘AAGTTG'I‘AACA .
CATACATTTTTGTGCCCCGEC

CCTCAGTCATTACACAAGCCTGTCCAAAGGTATCCTTTGAGCCAATTCC
TGGTTTTGCGATTCTAMGTGTAACAATAAGACATTCGAGGGAAAAGGAC CATGTAARAATATCAGCACA
GT.ACAATG’I'AC.‘ACATGGAATTAGGCCAGTAGTATCAACTCAATTGCTGTTAAATGGCAGTCTGGCAGAAG
AAGAGA’I'AGTGATTAGATCTGACAATTTTTC‘AAACAGTGCTAAAACCATMTAGT:PLCAGTTGAATGCATC
TGTAGAAATTAATCGTACAAGACCCAACAACAATAL CAGRAARCOTATAGTTATAGGACCAGGEEAGAAAD
G’I‘TA‘I‘TGCAACAGAAAAAATAATAGGAGATGTAAGACAAGCACATTGTAACATTAGTATAACAAAATGGA

ATAATACTT 'I‘AGGCCATATAGTTAATAAETTMGAMACAATTTGGGGAAAATAAAACAATAGTCTTTAA

GCMCACTCAGGAGGGGATCCAGAAG‘I‘TATBATGCATAA’I’TT‘I‘AATTGTGCAGGGGAATTTTTCTACTGT

AATACAACAGGACTGTTTAATAGCACTTGECATTGGARTGETAC GGAGTGGTACTGAAAGGAGAANTA
GCACTGAAGGAART GACACACTTACACTCCCATGCAGAATAAAACAAATTATARACATGT GECAGGAAGT

: AGGAABAGCAATGTATGCCCCTGCCG‘I’TAACGGACAGATTAGATGTTTATCAAATATTACAGGACTGC'I'A

‘I‘TAACAA.GAGA’I‘GGTGGTAATMCAATAACACMACGACACCGAAACCTTCAGACC TEAAGGAGGAGATA

'I'GAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAAGAATTGAACCATTAGGAGTAGCACC

CACCAAGGCMAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCACTGGGAGTAGGAGCAGCTTTG'ITCC'I‘T

GEETTCTTEAGACCAGCAGEAAGCACT

<[J-350cl;PRT/1BTV-1> : - .
SAADQLWV‘I‘VYYGV‘EVWI{E:T‘I‘TTLFCASDAKAYDKEVHNVWATHACVPTDPNPQEVILENVTENFNAWKN
DMVEQM{EIISLWDQSLKPCW{LTPLWTINCTDAN ITN‘I'ND‘NEPNSSVWEIEKGEIKNCSFNITTSI
F'!KLDVEPIENNTTSYRLISCNI‘SVITQACPKVSFEPIPIHFCAPAGFAILKCME{.TFEG

RDKMOKAYAL
KGPCRNISTVQCTHGIRPWS’I‘QLLLNGSLBEEEIVIRSDNFSNEAKTIIVQINASVEINRTRPNMJTHI{
GIVIGEGREVIATEKIIGDVROAHCNIS TTKWNNTLCH I VNFLRKOFGENKT IVFKQHEGEDPEV IMHNF

NCAGEFFYCNTTGLFNSTWHWNGTWSGTERRNS PEGNDTLTLPCRIKQL INMWQEVGKAMYAPPVINGQLIR
CLENTTELLLTROGENNNNTHDTETF RPEGEDMRDNIRS ELYEYKVVRIEPLGVAFTKAKREVVOREKR

<U-386_201;0NA; HIV-1- ) )
AGAAAGAGCAGAAGACHGTGGAATGAGAGTEAAGGGGATCAGGAAGAAT’I‘ATCAG CACTTETEGATATGE
GGCATCTTGCTCCCTGGGATGTTGATGATCTGTAGTGCTGCAGACAAGTTGTGGGTCACAGTCTATTATG
GGGTACCTGTGTGGAAAGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTMAGCA‘I‘A‘I‘AGTGCAGA
GGTACATARTETCTEGED CACACATCCCTGTGTACCCACAGACC CCGACCCACAGEAMATAGTATTGGEAD
AATGTMCAGMAATT‘I‘TAACATGTGGAMAATAACATGGTAGAACAGATGCAGGAGGATATAATCAG‘IT

‘I‘ATGGGATCAAAGCCTAAAGCCATGTG'I‘AAAATTAACCCCTCTCTGTGTCACT‘ITMACCGCAGTGATGA
ATTGEC GGACTACTAATAAGACTACTAATAAGACCAATGATACAGAGACGMTACTMTMTAECACCB.GC
PGGEAAANAGCGEARATGEAARAACTECTC T TTEATETCAC CACARACATARGACATAAGTGGCAGRGRAG

AATGATCETAATGGTAATAGTAGTAATAR

AATATGCACTTTTT TATAAGCTTGATGTAGTACCAATAGAT.
5 ACTATACGTMTGATAAGTTGTAACACCTCAGTTATT

TEOCACTGATAATAATAATACTACCAAATATACC
ACACAGGCCTGTCCAAAGGTATCCTTTGAGCCAATTCCCATACATTATTGTGGCCCAGCTGGTTTTGCGA
GACCATGTAAAAATGTCAGCACAGTACAATGCAC

TTCTAAAGTGTAAAGATEAGARGT TCAGTGGAACAG!
MATGGAATTAGGCCAETAGTATCBACTCAACTGCTGTTGAATGGCAGTCTAGCAMAG?\AGAGATAATA )
A’I‘TAGATCTGAABATCTCACGRACMTGCTAMACCATAATAGTACAGCTGAATGAATGTGTATCAATTA

ATTGTATAAGACCCAACAATANTACAAGARGAGETATACC TATAGGACCAGGGCAAGCATTTTATGCARC

ACCGEATATAATAGGEGATATAAGARANG CACA'I“I'GTATAGTTMCAGTACACAATGGAATAACMTTTA
CMATAAAACAATAGTCTI'TMGCAGTCCTCRGGAG

GGGACC.'.CAGAAA'I‘TGTAATGCACAGTTTTAATTGTGGAGGGGMTTTTTCTACTGTGATTCAACACCLCT
GTTTAACAATACTTGRAATGAAACACATTTTAATAATACTTA EGATAGTATTGAAARGEGAARAATCATA
CTCCAATGCAGAATAAAACAAATTATAAATATGTGGCAGGAAGTAGGAAMGCAAT GPATECCCCTCCCA
TCAGAGGEECTEATTAAC 'I‘GTACA‘I‘CAAACATTACAGGGCTACTATTAACAAGAGATGGTGGCAAGMBGA
GAATGAGAGTGATACTATCGAGATC TTCAGACCTGGAGGAGGAGACATGAGGAACARTTGGAGMGTGM
TTATATAAATATAAAGTAGTAAAAAT TGAACCATTAGGAGTAGCACCCACCAAGGCEMGMGAGTGG

TGCAGAGAGMAAAAGAGCAGCGCTAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT

<U-386_2cl;PRT/1HIV-1=

SRADRIIWVTWYGVP\NUKEATTTLFCASDAKAY SASVHNVWATHACY. PTDPDPQEIVLENVTENFNM{'UKN
NMVEQMQEDIISLWDQSLKPMTFLCV TINRTDELRTTNKT'I'NKTNDTETNTTNTT SWERGEMERNCSE
DV TTHIRDEWOREYALFTRIOVVE TDNDGENGNSSNNATDNNNT TKYTNYRLIS CNTSVITQACPEVSFEP
IPIHYC.APAGFAILKCKDEKFEGTGECKNVSTV QCTHEIREVVS TOLLINGSLAKEEL TIRSENLTHNNAK



| AGTARGAATTGAACCATTAGGAGTAGCACCE

<U-064c1 ; DNA HIV-1>
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TITVQOLNESVSING IRPNNNTRRGEPL GPGQAFYATGDIIGDIRKBHCIVNSTQWNNTI&Q@IENEHF .
PNKTIVFKQSSGGDPEIVI-IHSFNCGGEFFYCDSTPLFNN’I‘WNETHFNNTWDSIEKGKIILQCRIKQIINM
WQEVGKAMYAPPIRGLINCTSMTGLLLTHDGGKICEW'ESDTIEIFRPGGGDMRNNWRSELYMNKIEP '

LEVAPTEAKRRVVOREKR

=031 _2c10;DNA; HTV-1=
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGAGATCATGAAGAAGTATCAGAACTTATGGAGAGG

GGGCATGATGCTCCTTGGGA‘I‘A‘I‘TCATGATCTGTBGTGCTACAGMCAATTGTGGGTCACAGTCTA‘I‘TAT
GEEGTACCTEIGT GGAAAGAAGCAAATMCACTCTATTTTGTGCATCAGATG CTAAAGCATATAAGACAG
AGGTACATAATCTTTEGGECCACACATGC CTGTETACCCACAGACCCCAACCCACAAGRAGTAT TATTECC
ARATAT GACAG.“_AGATTTTAACATGTGGAAAAATAACATGGTAGAACAGATGCATGAGGATATAATL‘AG'I'
TTGTGGGATCMAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTTACTTTAAHATGCACTGACT

TEAATACTACTAATAC TATCAA.’I'AGTAG'I'GACTTGATGGAGAAGGGAGAEATAP;AGAACTGCTCTTTCBA

TATCACCACAAACATAAGAGATAAGATGCAGAAAGACTATGCGC PTTTTTATAGACTTGATGTAGTACCA

ATAGATAATGATAATACTAGCTATAGGTIGATAAGT PETAACACCTCAGTCATTACACAGGCCTECCCAA
AGGTATCT‘I‘TTGAGC('.‘AA'I‘TCCCA‘I'ACATTGTTG’I‘GCCCCGGCTGGTTTTGCGATTCTMAGTGTAAAGA
TAAGAATTTCAATGGAACAGGAACATGTAAAAATGTCAGCACAGTACAGTGTACACATGGAATTAGACC.‘.A
GTAGTATCAACTCAACTGTTGTTAAATGETACTCTGE CACARGAAGAGGTAGTAATTAGATCTGCCARTT
TCAGTGACAATGEC TAAAAACATAATAGTACAGCTGARC GAAACTGTAGAAATTAATTGTACARGAC CCAML

CARCAATACAATGARAAGCATACATATAGGACTAGG
GAEAIAAGAAAAGCACATTGTAGCATTAAIATGACAAAATGGAATAACACCTTAATACAGGTAGCTAAAA
AGTTAGGAGAACAAETTAAGAATAAAACAATAGTCTTTAAECAATCCTCAGGAGGGGAEAEAGAAATTGT

A.A.‘I‘GCACAGC'I“I‘TAATTGTGGAGGGGAAT‘PTTTCTAGTGCAATACAA‘ZACAAETGTTTAATGG'I‘AGTTGG

AA‘I‘CCAAATGGTAC‘I‘TGGPAAS[‘TATGC‘I‘GGGGGGTCAMCGACACTATCMMTCCCATGCAGMTMAAC
AMAGGACAAATCAGATG

AM\.’I‘TATAAATA‘I‘GTGGCAGGMGTAGGABMGCAATGTATGGCCC'I'CCCG'I‘C
"I‘GT.'A.TC:AAACATTACAGGGTTGATATTAACM.GAGATGGTGGTAATGGTGGTAATGGCACAGACAACACC

ACCCAGATCTTTAGECCTGCAGGAGGARATAT GBAGGACAATTGGAGAAGTGAATTATATAAATATAMG
ACTAAGGCAAAGAGAAGAGTGGTACAAAGAGAAAAAAG

AGCAGTGGGAATGGGAG‘C‘I‘CTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCAC‘I'

<U-031_2¢10; PRT/1;HIV-1>
SATEQLWVTVYYGVPWIKEANT TLFCESDAKAYKTEWATHACVPTDPN? QEVLLPNMTEDW

NI-IVEQMHEDIISLWDQSLKPMTPLCVTLKCTDLNTTNTINS SDLMEKGETKNCSFNITTNIRDKMOK
DYATLFYRLDVVEIDNDNTSYRLISCNTSVITOQACFRV SFEPLPIHCCAPAGFATLKCKDENEFNGTGTCEN
VSTVQCTHGIRPWSTQLLLNGSLH.EEEVVIMMFSDNAH\TI TVOLNETVEINCTRENNNTMKS IHIGL

GRAFYTTGQIIGDIRKAHCSINMTKWNNTLIQVAKKLGEQFIG\]MIVFNQSSGGDTEIVMHEFNCGGEFF
YCNTTQLFNGSWNPNGIWNYAGGSNDTITLPCRIKQIINMWQEVGKAMY APBVKGQIRCVSNITGLILTR

DGGNGGNGTDNTTEIFRPAGGN}ECDNWRSELWEPLGVAPTKAKRRWQREKR

GAAGGGGATEAGGAGGAATTGTCAGCACTTATGGAGATG

GGGCACCATGCTCCTTGGGATGTTAATG&TCTGTAGTGCTACAGAACMTTGTG (GETCACAGTCTATTAT
CCTAT'I‘TTGTGCATCAGATGCTAAAGCATATGATA.CAG

CQGGTACCTETGTGEAARGARGCAACTALCAC

_AGAGHCATMTGTTTGGGCCACACATGCGTGTGTACGCACAGACCCCTGCCCACAAGAAGTAGGATTGGG

MATGTGACAGAGTAT‘I"I‘TAACATGTGGAAMATMGATGGTAGAACAGATGCATGAGGATATMTCAGT
CACTCTGTGTTACTTTAAATTGTAATACGE

TTATGEGATCARAGCCTARAGC CATCTGTAAAATTAACAC
GAAAGTTTAATTATAC GAATMTACTGATACACTGMAGAAGMGTAGGAGAAATMAAMCTGCTCTI‘T

CAA'I‘ATC.‘ACCACAAGCATAAGAGATAAGGTAMGAMGAATATGCATTTTTTAATMCTTG&TGTAGTA

CCMTAGATAATGAGAATGATAGCTATAGGTTGATAAGTTG’I‘MCACCTCAGTCATTAC'I‘CR.GGCC‘.TGTC

CAAAGGTATCATTTGEAGC CAAT'I‘CCTA‘I‘ACATTATTGTGCCCCAGCTGGTTTTGCGATTCTMGGTG‘I‘M
ACALATET GAGTACAGTACAATGTACACATGGAA‘I‘TAGG

TAATAAGACATTCAATGGGACAGEACCATGT.
CCAGTAGTGTCAACCCMCTGCTGTTAMTGGCAGT CTAGCAGAAGAGGBGGTMTGATTAGGTCTGAGA
TAGTRCAGC TGAATGMTCTGTAGTAATTMTTGTACAAGAC C

ACTTCACGAACAATGCTAARACCATAN
A'I‘AGGACCAGGGAGAGCA‘PTTTATACAACAGGAGAGATAATA

CAACAACAATACAAGARABAGTATACAC
GTAMGCMAATGGGATAGCACTTTAAAACAAGTAGTTA

GORACATATAAGARARGCACATTETAACATTA
CAMMTMGAGBACMTATGGAAATAMACAATAGCCTTTMGARCTCCTCAGGAGGGGACC CAGARAT
TGEARTGCAC AGTTTTAATTCTGGACGGHEAATTITTTC TACTGTAATACAACAAAGCTATTTAATAGTACT

AGAANGAGCAGAAGACAGTGGCANTCAGAGT

GAGAGCATTTTATACAACAGEACARATARTAGGA -
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TECAATAGGACAGAGGTACATACTATTGAAGGAAATACCACTATARATATCACACTCCCATGTAGARTAR

AACAAATTATAAACATGTCECACGAAGTAGGAMARGCAATGTATGCCCCTCCCATCAGACGGACCAATTAG '
CTECACATCAAATAT TACAGEECTCOTETTAATAAGAGATECTGGTACAGRACAATAGCACGARCGACACC
GAGATCTTCAGACCTGEAGCAGGACATATGAGHGACAATTGGACAAGTGAAT TATACAAATATAAACTAG
T AAAATTEAACCATTAGEAATACCACCCACCAAGGCAAAGACAACAGTEETGCAGACGAGAAAANAGAGC

AATACCAATAGEAGCTGTETTCCTTREETTCT TEEEAGCAGCAGGAAGCACT

<U=064cl; PFRT/ 1 HIV-1>
SATEQLWVTVYYGVEIVWKEATTTLECAS DAKAYDTERHNVWATHACVETDPC EQEVGLEGNVTEYFNMTIIT

MMVEQMEEDT ISLWDQSLE FCVELTPLCVTLNCNAGKFN YINNTDTLKEEVGELKNCSFN I TTS LADKVE
KEYAFFNKLDVVPIDNENDSYRLISCNTSVITQACPRVSFEPIPIHYCAPAGFAILRCNNETFNGTGPCT
NV ETVQCTHEIRPVVSTOLLLNGS LAEEEVMIRSENF TNNAKT I TVQLNESVY. INCTRENNNTRESIHIG
PERAFYITEET IGD I REAHCNI SKARWDSTLROVVTELREQYGNK TTAFKNSSGEDPELIVMHEFNCGGER
FYCNTTKLENSTWNRTEVDTI EGN T TINITLPCRIKOI INMWOEVGRAMYAPPIRGFI SCTSNITGLLLT
RDGGTDNSTNDTEIFRPGGGDMRONWR SELYKYRVVKIEFLGIAPTRAKRRVVORERR

<U-099ca; DNAHIV-1> .
AGAAAGAGCAGAAGACAGTGGCAATGAAAGTGACGGGGATCATGAAGAATT&TEAGCACT TATGGACGATE
GGGCATCATGCTCCTTGGGATGTTGA‘I‘GATCTATAGTACTGCAGAACAACAATTGTGGGTCACAGTC‘I‘AT
TATEEGETACCTETETECARAGAAGCAACTACTACTCTATTCTET BCATCAGATECTARAAGCATATGEATA
CAGAGGTACATMTGTTTGGGCCACRCATGCCT CTOTACCOACAGACCCCARCCCACAAGARGTAGTATT
GGGGAA‘I‘GTGACAGAABATT'ITMCATGTGGMTAACATGGTAGAACAGATGCATGAGGATATAATC
AGTTTATGGGATCMAGCCTMCBTGTGTMAACTMCC CCACTCTETETTACTTTARATTGCACTE
ACTGGGATMMCGAATTGCMTMTGGGG_GAGATATTACTG CTAATEAGEAAAAAGGACGAACTAARANLD,
RO TCTTTCARTATCACCACAAACATAAGACGATAAGATAC GEAAAGAATATGCACT M TATARALTTG
GA.TGTAGTACCAATAGATAATGATAATMTAGTTATAGGTTGATAAATTGTAACAC CTCAGTCATTACAC
MGCCTGTCCAAAGGTATGCTTTGAGCCAATI‘CCCA‘I‘ACATTATTGTGCCCCGGCTGGTTTTGCGA‘I‘TCT

ARAGTGETAACAATAAGAC GTTCAATGGAAAAGGACCATETAAAAATCTCAGCACAGTACAATGCACACAT

GGRAATTAGGCCAGTAGTGTCAACTCARCTGCTGT TAAATEECACTTTAGCAGAAGAAGRGETAGTAGTTA
GA’I'CTGCC.B.AT‘I'TCTCGGACAGTGCCAAAACCATCATAGTACAACTAAATGARTCTGTAGTMTTMTTG
TACAAGACCCAACAACAATACAAGAAAAAGCATACATATAGEACCACGEAGAGCATTTTAT GCAACAGER
GAAATAATAGCAGATATAAGACAAGCACATTGTAATCTTAGTCTAACAARAT GEANTCAARCTTTATATC
ACGTAGTTAGAAAATTAAAAGAACAATTTAAGAATAAAACAATAGCCTTTAATCACTCC TCAGGAGGEGA
CCCAGAAATTGTAATGCACAGTTTTAATTGTGGAGGAGAAT'I‘TTTCTACTGTMTACAACACAATTATTT
AA'I'AG‘I‘ACTTGGTATACTAATGGTACTTGGAGTGATACTGGAAGTAATGACACAGTCACACTCCEATGCA
GAATAAAACAAATTATARACAGGTCGCAAGARGTAGCAAARCCAATGTATGCC COTCCCATCARAGEACA
AATTAGATGC TCATCAAATATTMAGGGCTGTTATTAACAAGAGATGGTGGTAGTAGCAAAAAC GAGACC

‘ GA.GG‘I‘C’I"I‘CAGAECTGGAGGAGGAGATATGAGGGACMTTGGAGAAGTGAATTATATAAATATAAAGTAG

TAA.AAATTGAACCAT‘I‘AGGAGTAGCACCCMCAGGGCMAGAGAAEAGTGGTGCAGAGAGMAAMGAGG
AATAGGAGCTGTEITCCTTEECTTCTTGGEAGCAGCAGEAAGCACT :

<U-099¢6 ; PRT/1; HIV-~1> ' :
STAEQQOLWVIVYYGVEVWKEATTTLFCASDARAYDTEVENVWATHACVE TDENPQEVVLENVTENF MWK

NNMVEQMI-IEDIISL‘WDQSLKPCVIETPLCVTLNCTDWDK‘I‘NCTNGGDITANEEKGELRNCSMT’I‘NIRD
KIRKEVALFYKLOVVPIDNDNTSYRLINCNTSV. ITQACPWSF‘EPIPIH!’CAPAGFAILKCNNKTFNGKG
PCENV S'I‘VQCTHGIRE‘VVETQI:LLNGSMEEWRSANFSDSAKTIIVQLN'ESWINCTRPNNNTRKSI
HIGPGRAFYATGEIIGDIRQAHCNLSLTWQTLYQVV’RRLKEQFKNKTIAFNHSSGGDPEIVMHSFI‘TCG
GEFFYCNTTQLFNSW!TNGTWSDTGSNDTVTLPCRIKQIINRWQEVGKAMYAPPIKGQIRGS SNITELL
LTRDGGES SKNETEVFRPGCEDMRDNWRSELYKYKVVKIEPLGVARTRAKRRVVQREKR

<7-148_2¢cl1 ;DNA; HIV-1= .
AGAAAGAGCAGAAGACAGTGGCAATGAGAECGAAGGGGACCAAGAAGAATTGGCAGCAGCACT‘I‘A‘I‘GGAA

ATGGGGCACGATGC‘.TC!CTTGGGA'I'GTTAA'I'GATC'I‘GTAGTGCTGCGGAACAATGGTGGGTCACAGTCTAT
TATGCACTACCTGTGTGEAAGGACGCARATACCAC PCTATT I TGTGCATCAGATECTAAAGCATATGATA
CAGAGECACATAATETC TEEECCACACATGCCTGTGTACCCACAGATCCCAACC CACAAGAAATAGTATT
GEAAAATGTGACAGAAGATTTTAACATGTGEAAAAATARCATGECAGAC CAGATGCATEAGGATATAATC
AGTTTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACTCCGCTCTGTGT’I’ACTTTAAA‘I‘TGTACTG
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ATTGGAA'I'GGTAATACTACTAGCAATAGTACTATAAACAACAATACTAGTMTMGGCAGAAATGAHAAA .

ATGECTC TR A ATATCACCACAAGCATAAGAGATAARGTGACAARG GAATATGCACTETTTTATAGAGTT
GATGTAGTAC CAATAGATAAAGAAAATAATAATACCAATTATAC CAATTATAGATTAATAARTTGETARCA
CCTCAGTCATI‘ACACAAGCCTGTCCAAAGACATCCTTTGAGCCAATTCCTATACA?TATTGTGCCCCAGC
TEETTTTECAATTC TAAAGTGTAACAATAAGACATTCACAGGAMAGGACTCTGTACAAGGGTTAGCACA
TTACAATGTACACATGGAATTAGAC CAG‘I‘AGTGTCAACTC.‘AACTGCTGTTMTGGCAGTCTAGCAGAAG
AGGAGGTAGTAATTAGATGTGAAAATAT CACAGACART GOTAAAACCATAATAGTACAGCTGAATEAATC

TGTAG CAATTBAT‘I‘GTACAAGACCTAATAMAATACMAAMAGTATACCTATAGGACCAGGGAGAGCA

TTTTATGCMCAGGAGATATAGTAGGAAATATAAGACAAGCACATTGTAAC CTTAGTGGAACAGAGTGGGE

AAABARCTTTAGEGARAATACTT GGGGAAT‘I‘AAGAAMAATTTTGAGAATAAGACAATAATTTTTAATCA
 ATCCTCAGGAGEEGACCCAGAARTTGTATCGCACCTTTT PAATTOTEGAGGAGAATTTTTCTATTGTAAC
'I‘CAACACAACTGT‘I‘TAATAGT&CTTGGAATACTACTGCAAAMTTGATGGTTCTGGGAATGTTACTGGAA
AGCTAAATAGCAC TATCACACTCCAATGTAAAATAAGACAAATTGTAAAC CTGTEECACEAAGTAGGAAL

AGCAATGTATGCCCCTCCCA’I‘CAG‘I‘GGAATAATT’I‘ACTGTTCATCAAATA‘I‘TACAGGGCTGATACTGATG

ACAGATCCTGGTAATGATAGTAGCAC GAATCGAANCGAGACCTTCAGRCCTGGAGEE GGAAATATCAAAG

A‘I‘AA'I‘TGGAGAAG‘I’GAATTATATAAATATMAGTAGTAAAAATTGAACCAT TAGGACTAGCACCCACCARA
GTAGCAATAGEAGCTATGTTCCTTGGETTCTTG

GECAAAGAGGAGAGTGETGCARAGRCAARARAGAGEN
CEAGCAGCAGRARECACT ‘

<17-148_2cl1;PRT/1;HIV~1x= .
SAARQUWVIVYY GVPVWIGJANTTLFCASDAKAYDTEAEEWVE-THACWTDPNPQEIVLENVTEDFMMKN

NMADQMHEDIISLWDQSLKPCVKLTPLCVTINCTDWGNTTSNSTH‘MNTSTI{AEMKKCSFMTTS IRDK
VTICEYALFYRVDWPIDKENNN’L‘NYTNYRLINMSVITQACPKTSFEPIPIHYCAPAGFAILKCMH(TF
TGKGLCTRVSTLQCTHGIRPWS‘I‘QLLLNGSLAEEEVVIRCENITDNAKTINQLNESVAINCTRPNNNT
RI{SIPIGPGRAFYA‘I‘GDIVGNIRQAHCNLSGTEWEKTLGKIVGEMFENKTIIFNQS SEEDEEIVSHL
FNCGGEFFYCNSTQLFNSTWNTTAKIDGEGNVTGMSTITLQCKIRQIVNLWQEVGKAMEPPISGI I¥Y
CBS8N ITGLILMRDGGNDSSTNGNETFRPGGGNMI{DNWRSELYKYKVVKIEPLGLAPTKAKRRWQREKR

<[-183_2cl;DNA; HIV-1>

AGAAAGAGCAGMGMAGTGGCAA‘IGAGAGTGAAGGGGATCAGGAAGAATTGGEGGCGCTGGTGGAGATG
GGGCMCATGCTCCTTGGGATGTTAATGATCTGTAGTGCTACAGAACAATTGTGGGTTACAGTCTATTAT
GGGGTACCTGTGTGGAAAGAAGCAACCACC.'ACTCTATI'T'I‘GTGCATCAGATGCTAAAGCATATAATACAG
AGGTACGTAATGTA‘I‘GGGCCACACATGCCTGTGTGCCC‘.ACAGGCCCCAACCCACAAGAAATAGTATTGGT

AAATGTGACAGAAGAT'I"I‘TAACATGTGGAMAATAGCATGGTAGARCAGATGCATGAGGATI&TMTCAGT

TTATGGGATCAAAGCC‘I‘AAAACC'I“I'GTGTAAAATTAACCCCACTCTGTGTTACTTTABACTGCACTGATT

TGAGGAATACTACTMTAGCACTAATAGTGACGGGGAMAGATGGAGAGAGGAGAMTMTGCTC

TTTCAATGTTAC CACAGGCATAAGAEATMGGTTCAGAGAGAATATGCACTCTTTTATAMCTTGATATA
GTA.CCAA'I'AGAGGAAGGTGGGGATMTACEAGC‘I‘GTAGGGRTAATAECAGCTATAGG’I‘TGATAAGTTGTA
ATACCTCA.GTCATTACACAAGCCTGTCCBAAGGTATCCTTTGAGCGAATTGGZEATACATTA‘I‘TGTGCCCC

AGC.‘TGGTTT‘I‘GCGATTCTEMGTGTMTMTMGACGTTCBATGGAAAAGGACCATGTTCAAATG’I‘CAGC :

ACAGTACMTG’I‘.R.C.’M‘.ATGGMTTAGGCCAGTAGTGTCMCTCAACTGCTGTTAAAC GGCAGTCTAGCAG
AP:AMGAGGTAGTAATTAGATCTGAAMTATCACGGACAATACTAAAAACATAATAGTACAGTTMATGA
AACTGTAGAAATTAATTGTACAAGACC CBACAACAATACAAGAABAAGTATACATATAGGACCGGGGBGA
GCATTTCATGCAACAGGAGAAATAATAGGAAATA‘I'AAGACAGGCATATTGTAACA‘I’TAGTGGAGCAABAT
GGAATAACACTTTAA.BACAGATAGTAAAAAGATTAAAAGAMAATTTCCGAATMGATMTAGTCTTTAA
TCACTC CTCAGGAGGGGACCCAGAMTTGTAACACACAGTTTTMTTGTGGAGGGGARTTTTTCTACTGT
AATTCAACARACCTGETTIAATAGTAATTCAACACAACT GGATMTTGGACTTATB.CTGMGGGTCMATG
ACACTGTTAT CACGCTCCCATGCAGAATMMCAMTTGTAAATATGTG GCAGGAAGTAGGAAARGCAAT

GTATGC'I‘CCTCCCA’I‘CAGAGGACAAATTAGATG‘I“I‘CTTCAAATATTACAGGGCTGATATTAAERAGAG&T

GGTGGTAATAAGACTGACAATGACACCACC GAGACCTTCHGACCTGGAGGAGGAAGCATGAGGGACAATT
GGAGAAGTEAATTATATAAATATAAAATAGTMAGGTTGAACCACTAGGAGTAGCMCCACCBAGG CAAR
TTGEEETTCTTGEGAGCCA

GAGGAGAGTGETGCAGAGAGRAAAAAGAACRET REGACTEEEAGCCTTETITC
GCAGGAAGTALT '

<j-183_2¢cl; BRT/L; HIV-1> :
SATEQLWPVWKEATTTLFCBSDAKAYNTEVRNVWATH&CVPTGPN PQEIVLVNVTEDFNW

SMVEQMHEDTTSLWDOSLKPCVELT PLCV‘I‘INCTDLRNTTNSTNSDGEKMERGEIKNCSFNWTGII?DIW’
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QREYALFYKLDIVPIEEGGDNTSCRDNTSYRLISCNTSVITQACPKVSFEPIPIHYCAPAGFATILKCNNE -
TFNGKGPCSNVSTVOCTHG IR PVVSTQLLLNGSLAEKEVVIRSENI TDONTENI IVQLNETVEINCTRFPNN
NTRRSIEIGPGRAFHATGEI IGNIRQAYCNI SCAKWNNTLKQIVERLKERFPNKI IVFNHS SGEGDPEIVT
HEFNCGGEFF YCNS TNLFNSNS TQLNWTY TEGSNDTV I TLPCRIKQTVIMWQEVGKAMYAPPIRGQIRC
S5SNI TELILTRDGENKTDNDTTETFRPGGGSMRDNWRSELYKYKIVRVEPLGVAPTRARRRVVORERR

<f-209¢3; DNA; HIV-1>
AGAAAGAGCAGAAGACAGTGECAATGAGAGTEAAGEECATCAGGARGRATTATCAGCACTTGTGRAGAGG
COACAACTTETCOAGAGEEEGCATCATGCTCCTTGEGATAT TEATEATCTGTAGTGCTACAGARARRTTG
TEGETCACAGTC AT TATGERETACCTETETGGARARATECARACACCACTC TATTTTGTGCATCAGATG
CTAAAGCATATEATACAGACGTACATAATGTTTEGECCACACACCCCTGTETACCCACAGACCCCAGCCC
ACGAGAATTAATATTGEAARATGTEACAGAACACTTIGACATATGGAAARAATAACATGETAGAACAGATG
CAAGAGGATATARTCAGTTTATGCEATCAAAGCCTAPAGCCATGTGTAAAATTAACCCCTCTCTGTGTTA
CTTMAGRATCCARGAATGCCACTAAAATTAGTAATAGCAGTGAAATTGCGAGAAATGAAAAACTGCTCTTT
TAATGTTACCACAGACACEAGAGATAAGGTGAAAACAGAATATGCACTTTITTATAACCTTGATATAATA
CAAATAGAGEAGEAGAATACCAGCAGCTECACTAATACCAGCAGCTACAGGTTCATAAGTTGTAACACCT
CAACCOTTACACAGECCTETCCAAAGATATCCTTTEAGCCAATTCCCATACATTATTGTGCCCCGGCTGE
P TGCARATTCTAAAGTGTAATAATAARAACATICCGATGCAARAGGATCATGTAAAAATGTCAGCACAGTA
CAATGTACACATGRAATTAAGCCAGTAGTATCAACTCAACTECTGCTAARCGECAGTCTAGCAGAAGRAG
AGGTAGTAATTAGATCTGCTAATCTCTCAGACAATGC TAAAACCATAATAGTACAGCTGARCATETCTET
ACAAATTAATTGTACAACACCCAACAACAATACAAGAAGAGGTATACATTI TAGGACCAGEEAGAGCCTTT
TATCGAACAGACATAATAGGAGATATAAGACAAGCACATTGTAACATTAGTGGARARCAATCERATTACA
CTTTACAACAGATAGTTAAAAAATTCAGARAACAATTTGAGAATAGCACAGTGATCTTTARCAGATCCTC
ACCAGGEGACCCAGAAATTETAATGCACAGTTTTAATTGTGGACGEEAATTITTCTACTGTARATACARCA
CAACTGTTTAATAGTACTTGGAACAGTAGTCATCCTTIGGATGATACTTGGCCTCCTTTEGGATAATACAR
OTEACACTACTATCACACTCCCATGCAGAATAARACRARTTATAAACATGTCECAGCGAAGTAGEAARAGC
AATG‘I‘A'I'GCCCC'I‘CCCATCAAAGGACCAATTAGATGTGAA‘I‘CAAATATTACAGGGCTGETATTAACAAGA
CATCOTGECEATACCAATACCACTARCGGEACTGACACCTTCAGACCTGEAGGAGGAGRTATCAGGGACA
ATTCCACARTGAATTATATAAATATAAAGTAGTARGAATTAARCCATTAGGAATAGCACCCACCANGET
ACAGAGAAGAGTGATGCARAGAGAARRALGAGCAGCACTAGGACCTATGT TCCTTGGETTCTIGGGAGCA

GCACGRAGCACT :

<T-209c3; PRT/1;HIV-1> '
SATERL WV TV Y Y GVEVWENANTTLFCASDAKAYDTEVENVWATHACVP TDPSPRELILENVTEDFDIWKN

NMVEQMQEDIISLWDQSLKPCVKLTPLCVTLECENATEISNS SEIGEMENCSFNVTTDRRDEVETEYALF
YNLDIIQIEEENTSSCSNTS SYRLISCNTSTLTQACPKI SFEPTIPIHYCAPAGFAILKCNNKTFDGKGSC

’ WSTVQCTHGIKPWSTQLLEIGSMEEE‘ZVIRSANLSDMTIIVQL}MSVQINCTRPNNN‘I‘RRGI}E:

GPGRAFYGTDIIGDIRQAHCNISGKQWI'TYTLQQIVKKFRKQFENSTVIFNRSSGGDPEIVMHSFNCGGEF
FYCNTTELFNSTWNS SERL DD TWEPLDNTSD T ITLPCRIKGT INMAQEVGKAMYAPPTKGRPIRCESNIT.

GLLLTRDEED TN T TN G T ETFRPGEEDMRDNWR SELYKYKVVRIKPLG LA PTKAQRRVVORERR

=U-212¢ll;DNA;RIV-1>
AGMAGAGEAGAAGACAGTGGCBATGACAGTGATGGGGATCAGGAGGAATTATCMTGCTTGTGGAAATG

GGECATEACEOTCOTTEEGATETTGATGATCTGTAGTGC TECACAATTGTEGETCACAGTCTETTATGRG
GTACCGGTETGCARAGARGCAACCACCACTCTATTTTGTGCATCAGATGC TARAGCATATGACACAGACG
TACATAATGTITEGECCACACATGCCTGTGTACCCACAGACCCCAATCCACTAGAATTARAAT TGGATAL
TETEACAGAAAAT T TAACATGTGEAAAAATAACATGETAGAACAAATGCATGAGEATATAATCAGT TTA
TGGGATC.A.AAGCCTAAAGCCATGTGTAAAATTAACCCCAC‘TCTGTGTTACTTTAAATTGCACTGACTB.CT
CEAAGAATGGETACTAATAACACTGCTAATAATGAAGGAGAAATGAAAAACTGCTCTTTTAATATCACCAC
AAACATAAGAGATAAGATGCAGAATGAATACGCACTTTTITATAAACATGATATGGTATCARTAGATART
A.G‘I'AGTACTAGCTATAGGTTGACAAGTTGTAACACCTCAGTCATTACACAGGCCTGTCCMAGATMCCT )
TTGAACCAATTCCTATACATTATTGTACCCCEGCTEETTITECECTTTTAARGT GTAATAATAAAMCGTT
CAATGEAACAGEACCATGTAANANTGT CAGCACAGTACAATGTACACATGEAATTAGECCAGTAGTTTCA
ACTCALCTGCTGTTARATGECAGTCTAGCAGARGAAGAGCTAGTAATTAGATCTGAARATTTCACGAALCA
ATGCAAAAATCATAATAGTACAGCTAMATGANACTATACAAATTAATTGTACAAGACCCAACAACAATAC
AAGAMAAGTATACA‘I‘ATAGCACCAGGGAGAGCATTTTATGCMCAGGAGMATAATAGGAGATATAAGA
C‘.AAGCACA’I“I‘GTAACATTAGCAGAGCBAAATGGAACMCGCTTTAAAACAE&TAGTTGMAAATTAAGAG
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AACAATTTAAGAATAAAACAATAGAATTTAAGTCATCCTCAGGAGGGGACCCAGAAATTGTMTGCACAG
TTTCAATTGTGGAGGGGAMTTTTCTACTGTAATTCAACAAAACTGTTTAATAGTATTTGGTATCCGAAT
GGTACTGAAGGGTCAAATAAEAGTGAAGGAAMGACCCAATCACACTCCCATGCAGAMAAGACMATTG
TAAACAGATGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCGCATCAGGGGACCAATTAGATG'I‘I'CATG
AAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTGCTAA‘I‘AATACTGATAATGAGACCTTCAGACCT
GGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAA‘I‘TATATMATATAAAGTAGTAAGAATTGAACCA'I‘
TAGGAATAGCGCCCACTACGGCAAGGAGMGAGTGGTGCAAAGAGAMAMGGGCAGCCATAGGAGCTAT

- GATCCTTGGETTCTTGEEAGCAGTAGGAAGCACT

<g-212¢11; PRT/ 1 ;HIV-1> ‘ : |

sanqnwvwvcw@vpvwxaanTLFCAsnaxafnTEvnmvwanAcvrTnPNPLELKLDNVTENFNMWKNN
MVEQMHEDI:snwnQSLKECVKLTPLCVTLNCTDYSKNGTNmeNmEGEMKNcSFNITTNIRDKMQNEYA
LFYKHDHVSIDNSSTSYRLTSCNTSVITQACPKITFEPIPIHYCTPAGFALLKCNNKTFNGTGPCKNVST

VQCTHGIRPWSTQLLLNGSLAEEEVVIRSENFTNNAKI IIVQLNETIQINCTRENNNTRKSIHIAPGRA
FYATGEITGD IRQAHCNISRAKWNNALKQIVEKLREQFIQ\H{TIEFKSSSGGDPEIVW‘ISFNCGGEFFYCN
STELFNS IW!'PNGTEGSNI\]TEGNDPITLPCRIRQIWRWQEVGMAPPIRGPIRCSSI\'I’ITGLLL‘I‘RDG
@NMDNETFRPGGGDMDNWRSELYKYKVVRIEPLGIRPTTARRRWQREKR : '

<[J-294¢30; DNA; HIV-1> : ) .
AGAAAGAGCAGMGACAGTGGCAATGAAAGTGAAGGGGATCAGGAAGAATTGTCRGCGCTGG’I'GGA.TAGG
GGGCATCTTGCTCCTTGGAATGTTGATGATCTG‘I‘J!.GTGCTGCAGAACRATTGTGGGTCACAGTCTAT TAT
GGGGTACETGTGTGGAAA@AGCAMCATCACTCTATTTTGTGCATCAGATGCTAAGGGATATGATACAG
AAGCACATAATETCTEGEEC CACBCATGCCTGTGTACCCACBGACCCCAAC CCACBAGAGETAGCATTGAC
AARTGTGACAGARAAC TTTAACATGTGCARARATARCATEG TAGAACAARTGCATGAGEATATRAAT TAGT
PTATCEEATCAAAGCTTAAAGCCATCT GTAARATTAACCCCACTCTGTGTTACTTTP.GATTGCAATGATA

CTAATATAAATG‘I‘AACTAGCAAAAATGAEACMTGATGGAGCM TECTCTTTCAA
TATCAC CACAAATTTAAGAGATAAGGTECAGAAAGAATATTCAGTTTTT‘I’ATAAACTTGATGTAGTACCA.
PLTAGAAGAGGAGMAAATRATAGTA‘I‘TAACMTAGATATAGGTTGATAAGTTGTAACACCTCAGTCATTA
CAL'AAGCCTGTCCAAAGATATCCTTTGAACCAATTCCCA’I‘ACATTATTGTGCCCCGGC‘I‘GG‘I‘TTTGEGAT )
TCTGAAGTGTAACAATAAGACATTCAGTGGAMAGGACCATGCACAAATGTCAGCACAGTACMTGCMA

CATGGAATTAGECCAGTAGTATCAAC TCAACTGCTGETTAAATGGCAGC CTAGCAGARGGAGAGATAGTAA

TTAGATCTGACAATITCACAGACAATACAMMCCATAATAGTMAGC TEAATACATCTGTAGCAMTTAA

TTGTACBAGACCCAACMCMTACAAGAAGMGTATAACTATAGGAC CAGGGAGRGCATTTTATGCAACA

GACATAATAGGAGATATAAGACPAGCACATTGTAACATTAGTAGAACACMTGGAATMCACTT‘I‘MMC

AGG'I‘AGCTAGAAAATTAAGTGMCAATTTAATGCMCAATAGTTTTTAATMATCCTCAGGAGGGGACCC
AGMATTGTAATGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTMTACMCBEAAC PTETTTAAT
AGTATT‘I‘GGTGTCCTAATMTACTGGAGAGTCAMTAGCACTMCMTGAGACAA’I‘CATACTCCCATGCA
GA‘I“I‘AAAACMTTTATAAACATGTGGCAGGAGGTAGGAAAAGCAATGTATGCCC CTCCCATCAGAGEATA
CATTAAC TGTTCATCMATATTMGGGGETGCTATTAAGHAGAGATGGT GGTGETGATAATAARAACALCG
AGTCCAGA CTTCAGACCTGGAGGAGGAAATATGAAGGACAATT GEAGAAGTCAAC
PETATLAATATAAAGTAGTARGANTTGARC CATTAGGAGTAGCACC CACCAAGGCAAAGAGAAGAGTGGET
GCAGAGAGMAAAAGAGCAGTGGGBATAGGAGCTATGTTGCTTGGGTTCTTGGGAGCAGCAGGMGCACT

<U-254c30; FRT/L; HIV-1>
CYVETDPNPQEVALTNVTENFNIMWIN

NMVEQDE'IEDIISLWDQSLKPCVKLTPLCVTLDCNDTNINVTSKNE'I‘M!EQGEME\TCSFNITTNLRDKVQK i
EYSVFYECE:DWPIEEEIWNSDJNRYRLISCNTSVITQACPKISFEPIPIH‘!’CAPAGFAILKCNNRTFSGK

GROTNVSTVQCTHEIRPVV, STQLLLNGSLAEGEIVIRSDNFTDNTKTIIVQLNTSVAINCTRPNNMRRS
ITIGPGRAFYATHIIGDIRQAHCNI SRTQWNNTLKQVARMSEQFNATIVFNKSSGGDEEIVMHSFNCGG
EFFYCNTTOLFNS IWCPNI\TI'GESNSTWETIILPCMKQFINWQEWMEPIRGYINCS ENITGELL

LTRDGGGDNKNTSPEMKTETFRPGGGNMKDNWREELYK!KVVRIEPLGVAPTKAKRRVVQREKR

«tf=307c1; 0NA; HIV-1> .
AGAMGAGCAGAHGAE&GTGGCAATGABAGCGAAGGGGACCAGGAAGAATTATCAGCACTTGTGGAGATG

GeQTACCATGCTCOTTGECGATET TGATGATCTGTAGTGCTACAGAGCAAT TG ICGCETAACAGTCTATTAT

GGG GTACCTGTETECAARAGAAGCARAMAC CACTCTATTTTETG CATCAGATGCTAAAGCATATGATACAG
AGATGCATPAATG’I‘TTGGGCCACACATGCCTGTGTACC CACAGACCCCAACCCACAAGAAATAGTATTGGA
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A.BATGTGACAGAAAATTTTAACATGTGGAAAAATAACATGGTAGAT CAGATGCAGGAGGATGTAATCAGT

CTATGECATCAARGCCTARAGT C!A'I'GTGTAAAB.TTAACCCCBCTCTGTGTTACTTTAAATTGCAATGATA

CATTGAGGAATGATAATAGCAC TAACAATAATAGTAGTACTCCTIGECARAAGATGCACGAAAG GAGAAAT

AAARAATTGCTCTTTCAGTGCCAC CACAACCGTGAEAGATAAGACACAGAAACMTATGCACTTTTTTAT

AATCTTGATATAGTACATACARATEATGGTEETAATAGTAG CPATATETTAAGAAGTTETAACACCTCAG
TCATTACACAGGCCTGTCCAAAGGTATCATTTGAGCCAATTCCCATACH.TTATTGTGCCCCGGCTGGTTT
TGCOATTCTAAAGTGTAATGATAAGAAGTTCAATGEGACAGEAL CATGTARAAATGTCAGCACAGTACAA

TGTACACATGGAATTAGGCCAGTAGTETCAACTCAAC TGECTATTAAATGECAGTCTAGCACGAAGRAGAGE

PAGTAATTAGATCTAGCAATTTAACGGACAATACTARRAC CATAATAGTACAGCTGAAGGAATCTGTAAA
CAGGGAGCGCATITTAT

AATTRATT GTACAAGACCCAACMCAATACAAGAAAAAGTATATCTATAGGAC
GCMCAGGAGACATBATAGGAEATATAAGACAAGCACATTGCAAC CTTAGTAAAACAGAATGGEEEGAAR

CT’I‘TAAGACAGATAGCTACAAAATTAAGAGAACAATTTAATMTMCAATAATC'I‘TTAATAGC TCCTC
AGGAGGGGACCCAGAAATTGTAATGCACAGTTTTAATTGTGGAGGGGAATTTTTC TACTETAATACAACA
ARACTGTTTAATCETACTTGGAATGGTACTTGGAAGAATEETAC TTGEEAGTACAAATGATACTGAAARTG

ATACTA‘I‘CATACTCCCATGTAGAATAAAACAAATTATAAACATGTGG CAGCAAGTAGGAARMAGCAATGTE

TECCCOTCCCATCAGAGGACAAATTAAC TECTCATCACAGATTACAGEECTECTATTARCAAGAGATGGT

GGAGATAACCCTAAAAATGAAACCTTCAGACCTGGAGGAGGAGATATGAG GGACAATTGCACAAGTGAAT
TATMAAATATAAAGTAGTAAABATTGAACCATTAGGAATAGCACCTACCAGGGCMAGAGAAGAGTGGT
GCAGAGJ}GAAAAMGAGCAGCHATAGGAGCTATGATCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT

<-307¢1; DRT/1;HIV~1>

NMVDOMOEDVISIWDOSLKPCVRLTPLCVILNCHD
RDKTOKOYALFYNLD TVHTNDGGNSSYMLRECN MSVITQACPKVSFEPIPIHY! CAPAGFATLEKCNDEKFN
G‘I"GPCKNVS'I‘VQCTHGIRPWETQLLLNGSLAEEHNIRSSMTDNTHDINQLICESVKINCTRPIMTR
I{SISIGPGSAFYATGDIIGDIEQAHCNLSKTEWGETLRQIATHREQFNNKTIIFN SSEGEDPEIVMHSF
NCGGEFFYCNITKLFNGTWGTWKNGTWS'INDTENDTIILPCRIKQIIM&WQEVGKAMCAPPIRGQINCE
SQITGLLLTRDGGDNPKNETFRPGGGDMRDNWRS ELYKYKVVEIEPLGIAPTRAKRRVVOREKR

<O-312c4 ;DNA; HIV-1>

AGMAGAGCAGAAGACAGTGGEAATGAGAGTGAGGGGGATTATGAGGAATTAEAGCACTTGTGGAGATG
CECCATEACGCTCCTTGEEATGTTAAT GATCAG‘I‘AGTGCTAATGAACM‘I‘TGTGGGTCACAGTCTGTTAT
GGGGTACCTGTGTGGAAAGAAGCAACCACTACT'I";I'.‘ATTTTGTGCA‘I‘CAGATGGTAAAGCATATGCTGCAG
AGAHACATMTGT‘I‘TGGGCCACACATGCCTG‘-TGTACCCACAGAC CGCAACCCACAAGBAGTAGTAATAAA
TGTGACAGAAAAT‘I‘TTAACA‘TGTGGAAAAATAACATGGTAGAGEAGATGCATGAAGATGTMC TAGTTTA
TEGEEAC CAAAGCCTMAGCCATGTGTAAMTTMCCCGTCT CTETETTACTTTARATTGCACTGACTATG
AGGGGAATAATATCACTAGTGGGAATBAGACAGGAGAAATAAAAMETGGTCTTTC GAGATCACCACAAR
CATGAGAGATMGA‘I‘ACAGAMREATATGCACT'I'TTTPATAGACTTGATGTAGAACCMTMATGATGAT .

- AATGT'TACTTATAGETTEATAACCTGTAATACCT

AGCC.AA'I‘TCCCAT'ACATTATTGTGCCGCGG—CTGGCT‘I‘TGCGATTGTMAGTGTAACAATAMACGTTCAA :
'I'GGAACAGGACCATGTMAAATGTTAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTATCBAC’I‘
CAACTGCTGTTAAATGGCAGTCTAGCGGAAGAAGAGACAATGATTAGATGTGAGAATTTCTCGGACAATG

CTAAAATCATAATAGTACAGCTGARTAARTCT GTAAAAATTAATTGTACARGACE CAACARTAATACANT
CACGACAAATAATAGGAGACATARGACAA

AMAAGETATACATATACGACCACGGAGAGCATTITATACAA

GCATATTGTACCAT TAATMAACAGAATGGAATAACACTTTATCACAGATAGCTMAAMT‘I‘AMI‘AGRC

AAT'I"I'GAGAATAAMCAATAGCCTTTAGGCCACCCTCAGGAGGGGACCCAGMATTGTMTGCMAGTPT

TAATTGTEGAG GGGAATTTT'I'CTATTGTMTACAACACMCTGTTTAATAGTAATTGGACTAC TAATGGA

GAGTCAAATTACACAACGGGMACMTGAGACMNAWGCCATGCAGAATMAMTTTATM

ACATETGGCAGGAAGTAGEARAAGCAATGTATGCCCCTCC CATTACTGGAATAATTAATTGCTTATCAAN

TATTACAGGGCTGC‘I‘ATTAACAAGAGATGGTGGTAATAGTAGCAGCGCCAACAGCACCGAGA'I’C'I"I‘CAGA _

CCTGEGAG GAGGGGA‘I‘ATGAGGGA‘I‘M‘I‘TGGEGAAGTGAMTATATAAATATAMGTAGTACAMTTGAAC

CA‘I"I‘AGGA‘I‘TAGCACCCACCMGGCMAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGACTAGG

AGCTGTGTTCCTTGGGT’I‘CTTGGGBGCAGCAGGAAGGACT

<Uj-312cd;PRT/1:HIV-1>
SANEQLWVTVCYGVFVWKEATTTLFCA
MV'EQMHEDVTSLWDQSLKPCWETPLWTLNCTDYEGNN ITS

SDAKAYAAEKHNVWATHACVPTDENF QEVVINVTENFNMAEKNN
ENETCEIKNCSFELITTIMROEIOKTYAL

CAGTCATTACACAAGCCTGTCCAAAGETAACCTTTG,
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FYRLDVEPINDDNVIYRLISCNTSY. ITQACPKVTFEPIPIHYCAPAGFAIVKCNNKTENGTGPCKNVSTV

OCTHGIRPVVSTULLLNGSLAEERTMIRSENEF SONAKT I TVOLNKSVKINCTRENNNTIKGIHIGPGRAF )
YT‘I‘GQIIGDIRQAYCTINKTEWNNTLEQIAKESRQFENKTIAFRPFSGGDPEIV]‘AHSFNCGGEFFYCNT
POLFNSNWITNGESNYTTEGNNETL ITLPCRIKQFINMWQEVG_KAM!APPISGIINCLSNITGLLLTRDGG

NE55AN, 5TEIFRPGGGDMRDNWRSELYK!KWQIEELGLMTKAKRRWQREKR

<TI=313c1; DNA;HIV-1>

AGARAGAGCAGAAGRCAGT GGCAATGAGA.GTGAAGGAGATCAGGAAGAATTGTCAGAAATTCTGGAAATG
GEGCACCTTECTC CTTGGGB.TG‘I‘TAATGATGATCTGTAGAGCTGCAGAGGATTC ETCEETCACAGTCTAT
TRTCECCTACCTETETGEAAGGAAGCARCCACCACTC TATTTTGTGOATCAGATGCTAARGCATATGACA

CAGAGGTACATAATGTTTGGGCCACACATGCCTG'I‘GTAC CCACAGACCCTAACCCACAAGAAGTAGTATT

GGAAAATGTCACAGARAATTTCAATGC GTGGAAAAATAATATGGTAGAACAGATGCATGAGGATATAATC
CCCOPCTTTGTETTACTCTAARTTGCACTG

. AGTTTATGCGATCARAGCCTARAGCCATGTGTAAAATTAA
ATGTGACARATAATGCTACCAATACTACTAATACCAATAGTACTAATACCTATAGTACTAACATAGARAL
CATGAAAGAAGGAGAAATAAAARACTGCTCTTTCAATACCACCCCARGCATARCAGRCARGATCCAGRAG
COATATCCATTGTTTTATAAGCTTGATATACTACAGATAAATARTGATANTARAGATANTACCAGCTATA
GATTGATAAGTTETAATACCTCAGTCATTACACAGGCCTETCCAAAGGCATCCTTIGAGCCARTTCCCAT
ACATTATTGTGCCCCAGCTGGTITTCCGATTCTAAAGTGTAATGATAAGRAGTTCAATCGAACAGGRCCA
PGOAAAARTGTCAGCACAGTACAATGTACACATGGAATTACGCCAGTAGTATCARCCCAACTGCTETTAR
ATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTCARAATTICACRARCART GCTAAARCCATART
AGTACAGCTGAATGAGACTGTACATAT TARTTGTACARGACCCARCAACAATACARGRARARGTATAGET

GAGACATAAGACARGCACATTGTAACA

ATAGGAC CAGCEAGAACATTTTITGCARCAGGGGAAATAATAG

TTAGTAGAAACALC TGGMTMAACTTTAGAAAGGGTAGTTMTTMGAGAACRATTTG GEAACAD

CAAAACAATTGTTPTTMTCMTCCTCAGGAGGGGACCCAGAAA’I‘TGTGAT GCACAGTTTTAATTGTAGA
GGAGAATTTTTCTACTGTAATACAACACAACTGITTAATAGTACTTGGAATGCTAATAGTAC TTCEAATG

CTAACGAGAATACTMTGGAATGC CAAGTGACAA‘I‘ATCACAC‘I’CCCCTGCAGAATAAHACAAGTTA’I‘MA

CATGTGGCAGGAAGTAGGMBAGCAATGTATGCCCCTCCCATTMAGGACCAATTAAGTGTTCATCMAT
CTGAAACTOAGACCTTCAGACCTGGAL

'ATTACAGGACTGCTATTMCAAGGGATGGTGGTGTGAACAATT
GAG GAGATATGAGGAACAATTGGAGATGTGGAETATATAAATATAAAGTAGTAAAMTTGAGCCATTAGG
AGTAGCACCCACCAGGGCAMGAGAAGAGTGGTGCAAAGAGMGAGCAGTGGQACTAGGAGCTATG

TTCCTTCEETTCTTCGCAGCAGCAGRAAGCACT '
<[J-313cl; PRT/1; HIV-1=>

NMVEQMHEDIL
TTPSITDKMQKAIALFYKLDIVQINNDNKDNTSYRLISGNTSVITQACPKASFEPIPIHYCAPAGFAILK

CI\EIGG‘NGTGPCWISTVQCTHGIR‘E‘WSTQLLINGSIAEEE\WIRSENFTNNAKTIIVQT..NE'IW‘IINC‘I‘
RPM\]NTRKSIGIGPGRTFFA.TGEIIGDIRQBHCNISBNNNNKTLERV‘HCE{DHEQFGNNKTWEWQSSGGD :
PEIVM—ISFNGRGEFFYCNTTQLFNETWHANSTWNANENTTGMPSDNITLPCRIKQVINMWQEVGKFMXBP__ ,
PIKGPIKCSENITGLLLTRDGG‘MSETE'I'FRPGGGDMRNNWRCGLYK!K\NKIEPLWAPTRAKRRWQ .

REER

<U=317_2¢l;DNAHIV-1>
AGAAAGAGCAGAGACAGTGGCAATGARAGTGAAGG

GECATGATGC TCCTTGECATGTTAATGATCTETAGTE
GGGETACCT GTGTGGMAGAAGCAGAAACCAGTCTA’ITTTGTGCATCAG&TGCTAMACATATMTACAGA

GGCTCATAATGTT‘I‘GGGCCACTCATGCCTGTGTACCCRCGGACCCCAACCCACAAGMATATATTTGGAA
AATGTGACAGAARATTTTAACRTGTG GMATMCATGGTAGAACAGATGCATGAGGATATAGTMGTT
TATGGGATGAMGCCTMAGCCATGTGTAAMATMCCCACTCTGTGTCACTCTAMTTGCACTGATTT
GGAMATGGCACTAGTAGCBATMTAGTAGGTATCMAGGGGGGAAGAAGGAGAAATMAGMCTGCTCT

TTCMTATCACCACAAGAWAAGAGMG@MAGMAGMTATG(.'.'.ACTT‘I“I‘T‘I‘ATAAACTTGA‘I‘A'I‘AA

TAGCAA‘I‘GGATMTAAAACTAATGCTACCAGATATAGGTTGATAAGTT GTAACACCTCAACCATTACACA

GGCCTGTCCBAAAG‘I‘ATCCTTTGAGCCMTTCCGATACATTATTGTGCCCGAGCTGGTTTTGCGCTTTTC

AAGTGTAATGATAAGAAGTTCAA'I‘GGA'I‘CAGGRACATGTMCAATGTCAGCACAGTACMTGTACBCA‘I‘G

GAATTAGGCCAGTAGTATCAAC TCAGCTETTGCTAARTEE CAETCTAGCAGAAGAAGAGGTAGTMTTAG
ATCTGAAAATTTCAMAGTGCTAAMCCATMTAGTACAGC‘I'AAAAGAAC CTGTAARAATTAATIGT
ACAAGACCCAACAATMTACMGMGAAGTATMATATAGGAC CAGGAAAACCATTTTATGCAACAGEAG

GEATCAGGAAGAATTATCAG CACTTGTCEGGEATGE
CTACAGMAACCTGTGGGTCMAGTATATTGTG
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AACATTACTGEACAAGAATGGAATAARACTTTAATTCA |
TACTAAACCAGCAGEAGEGGAC

C CAGAGA’I‘TG’I‘AATGCACAGTTTTAAT‘I‘GTGGAGGGGAAT‘I‘TTTCT‘ACTGTGATACAB.CACGACTGTTTA

ATAGGGCTTGGAATAATACTGAAGAGT TARATAGTACT.
ATGCAGAATAAAACAAATTATAAACATGTGGCAGGARGT.
GGEAACAATTAGATGTTCATCAARTATTACAGEGCTGCTAC

ACTGGAGAGTCAAATAA@ACTATCACCCTGCC
AGEAAAAGCAATGTATGCCCCTCCCATCCAA
TAGCAAGAGATGGTGGCACTAACAATGAGA

CTAATAC TMTGAAATCTTCAGACCTGCAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATA’I‘AA
ATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAGGGCAAAGAGAAGAGTGGTGCAAAGA .
GAAAGAAGAGCA‘ATAGGAATAGGAGCTGTGTTCCTTGGGTTC'I“I’GGGAGCAGGAGGAAGCACT

<17-317_2cl; PRT/L;HIV-1=>

SATMWWYCGWVWKEETSLFCASDANTYNTEAINWUATHACVPTDPNPQEIEENVTENFMGWKN

NMVEQMHEDIVSLWDESLKPCVKITPLCVELNCTL
QREYALEYRLDITAMONKTNATRYRLISCNTSTIT
PONNVSTVOCTHEIRFVVETRLLLNGS.

HIGPGKAFYATGEIIGDIGRAHCNISGO
GEFFYCDTTRLFNRAWNNTEELNSTTGESNN PITLECRIEQL INMWQEVGEAMYAR

LENGTSSNNSSYQRGEEGETKNCSFNITTRLRERV
QACPRVSFEPIPIHYCAPAGFALFKCNDRKFNGSG
LAREEVVIRSENFTNSARTIIVOLKEPVEINCTRENNNTRREL

EWNKTLIQIVKKDREQFGNKTINFTKPAGGDPEIVMHSENCG
PIQGETTRCSSNITG

LLLARDGGSNNETNITEL FRPAGGDMRDNWRSELYKYKVVKIEPLGVAPTRAKERWQHERR

<[J-343c3; b4 ; HIV-1>

AGAAAGAGCAGAAGACAGTGECAATGAGAGTGARG
GEGCATCATGCTCCTIGCAATETTAATGATCTETAG
GTACCTGTCTGCAAAGATECAAACACCACTCTATTTITG
TACATAATETGTEGECCACACATECCCTGTETACCCACA
PGTGACAGAAAATTTTAATATGTGGAAAAAT.

TGGEACCAAAGCCTARAGCCATGTGTARAACTAAC
CAATAGTACTACTACCAATAGTACCAGTAGTCCTCCTAC CAGTAGTGGATTGAC

TETTEAATACTACTAC

AAACTGCTCTTTCAATATCGCCACAGATCTAAG

CTTEATGTAGTATCAATAGGTAATAACAGCTCT.
CCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCAATTCTMA _

GAAA.A.GGACTATGTAACAATGTCAGCACAATACAATGTACACATGGA

CCTGTCCARAGGTATCCTTTGAG
GTGTAACAATAAGACATTCARTG

. ATTARGCCAGTAGTATCAACTCAATTACTGTTARATEG
 CTGACAATTTTTCAAACAATGCTAAGACCATAATA
AAGACCCAACAACAATACGAGAAAAGGTATACACAT.
ATAATACGAGACATAAGGAAACCATATTGTGARATTAGT
TACCTACAARATTAAGAGAACAATTTGGCAGTAATRARAR
CCCAGEAATTGTAATGCACAGTTTPAATTGTAGA
AATAGTACTTEGCCGECTAACGETCCTAGCARTAAT,
-TTCCATECAGRATANMDS TOATAAACATETEGCAG
CCCAGGACAMATTAACTGTACARCAAAAATTACAG
GAGACCAMGAGACTGAAATCTTTMACCTGGAGGAG
ACAAATATAAAGTAGTAAAANTTGAACCATTAGGAGTAG
ACGAGAAAAGAGCAGTGGGACTAGEGAGCTATETTC

<[J-343¢3; PRT/1;HIV-1>

SARSLWVTVYYGVEVWEDANTTLFCASDAKAYDT.

MVEQMHEDT ISLWDQSTKPCVELTPL

DWQKEYALFSTLDWSIGNNSSRLISCNTSILTQACPKV
CNNVSTIQCTHGIKPVVSTOLLLNGSLAEKDIV
TAPGRAFYTTGOILGDIREAYCEISGKSWNNTLE
GEFFYCNSTOLFNSTWPGNGPSNNT T GNGTDTVE
GLLITRDGGNSNETKETEIFRPEGGDMRDNWRSED

<U-344c) ;DA HIV-1>

AGAAAGAGCAGAGACAGTEECALT!
GGAACCATGCTCCTGTGGAGATGGGG
ATTETEEETCACRATCTATTATEGE

GEGATCAGCAAGARTTETCAGCACTTATGGAGATE
TECTECAACCCTETECETCACAGTCTATTATGEE
TGCATCAGATGCTAAAGCATATGATACAGAGE
GACCCCAACCCACAAGAAGTAGTATTGGARRA,
AACATCETAGAMCAGATGCATGAGGACATAATTAGTTTA
CCCACTCTGTGTTACTTTAAATTGCACTEAGTICA

ACATAAGETGCAGAARGAATATCCTCTTTTTICTACA
A GECTCATAAGTTETAACACCTCAATCCTTACACAGE

CAGTCTAGCAGAGAAAGACATAGTAATTAGAT
GTACAGCTGAAGAAGCCTETATACRTCAATTGTAC
AGCACCAGEGAGAGCATTITATACAACAGGACAG
GOAARARGOTCEAATAACACTTTAGAACAGA
CARTAGTCTTTAATCAATCCTCGGEAGGGEA
CEAGAATTITTCTATTGTAATTCAACACAATTGTTT
ACTACTGGGAMIGGTACTGATACTGTTATCATCC
GAAGTAGCCAAGAGCAATGTETGCCCCTCCCAT «
GECTETTATTAACAAGAGATGGTGEGARTAG CAAT -
GAGATATGAGGGACAATTGGAGAAGTGAATTAT
CACCCACCGAGGCAAGGAGAAGAGTGETECA
CTTEGETTICTIGECAGCAGCAGARGCACT

EVINVWATHACVEPTDENEPQEVYLENVTENENMNENN
CUTLNCTELMLNTTTNSTTTNSTSSPPTS SGLTNCSFNIATOLE
SFEPTPIHYCAPAGFATLKCHNKTFNGEGL
TREPNFSNNAKTIIVOLKKPY Y INCTRENNNTRRGIH
QIATEREQFGSNKTWFNQSSGGDPEIVM{SFNCR
TLECRIXQI TNMWQEVGRAMCAPPIAGQINCTTEIT
VYEYKVVKIEPLGVAPTEARRRVVQRERS

GAGAGCGAAGGAGACCAGGAAGMTTGTCAGCACTCGTGGGGATGG

ER.TCATGCTCCTTGGGATGTTAATGATCTGTAGTGCTAMGAAA :
GTACCTG‘I‘G’I‘GGAAAGAAGCATCCACCA.CTCTATTTTGTGCATC
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AATGTTTGGGCCACACAEGCCTGTGTacccahasaccéc

AGATGCTAAAGCATATGATACAGAGGTACAT.
AGCCCACAAGAAGTACTATTGEGAAATGTGACAGAATGTTT TARCATGTGGAATAACARCATGETAGAAT |

AGATGCATGAGGATATAATCAGTTTATGGGACCLMQTCTAMMCCTGTGTMAATTMCCC CACTCTG
TETTACCTTAAGTT GCAGTGACGTTMTATTACCAATATTATCAATAACAC TATTECTAAAAATAATAGT
'I“I’RAGAATGGAAACAGGAGACATAAABAACTGCTCTTTCAATATCMCACMACATAAGAGATAAGATGC
AAACAE‘:AA‘I‘ATGCACTTTTTTATAAATTTGATGTAGTGCCAATATATGATAGCAAT GATGATAGCAATAT
TACTAGAAATGATAGTTATAGGATAATMGTTGTAA‘I‘ACCTCAGTCATTACACAGGC CTGTCCAAAGGTA
ACCTTTGAGCCAATTCCCATACATTATTGTGCCCC GEOTCETTTTECGATTCTARAGTGTAACAATAAGA

CATTCMTGGAAMGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGC CAGTAGT
AGAAAAGGAGATAGTGATTAGATCTGACAATTICTCE

GTCAACTCAACTACTGTTAAATGGCAGTCTAGC
GACAATGCTAAAACTATAATAGTACAGT TAAATGGAACTETTCARATTAATTGTTCARGACCCGGCAACA

ATMAAGAAAAAGTATACATA‘I‘AGGACCAGGGAGTGCATTTTATG CAACAGGACACATAATAGGAGATAT

AAGAARAGCACATTGTAACATTAGTAAAACAGAC TEEAATAACAC TPAGGAAAGATAGCAAARRAATTA

AGAGAACAATTTGGGGAAAATAMACBATAGAGTTTGAGAAATC CACAGGAGGEGACCCAGARGTTATEA

TGCATACTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCMCACCGCTGTTTAATGGTAGTMTTT

TAATAATAC TPGGACACCTTTGAATAGTAGTCCTARAGGGEC CAAATGACACTCTCATACTCCAATGTAGA,
TETATGECCCCTCCCATCAGAGEATACA

ATARAACAAATCATAAACATGETEECAGGAAGTAG GAARAGCAA
TTAATTGTTCATCAAATATTACAGGEE CTGCTATTGACAAGAGATGGTGGTMTAATACTGGTAATGATAG

CAATAC CGAGACC'I'TCAGACCTACAGGAGGAMTATGAAGGACAATTGGAG GAGTGEAATTATATAAATAT
AAAGTAGTACAAATTEAACCATTAGGAGTAGCAC CCACCAGGGCBAAAAGAAGAGTGGTGCAGAGAGAAA
AAAGAGCAGCGCTGGGGGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT

<7-344c1;PRT/1;BIV-1> : _ -
SAKENLWGVPVWKEASTTLFCASDAKAYDTEV}EWWATHACV PTDRSPOEVVLGNVTECFNMWNN

MVEQB&IEDIISLWDQSLKPCVKL‘I‘PLEVTLSCSDVNITNIINNTIAKNNSLRMETGDIKNCSFNITTNI
PRVTFEPIPIHYCAPAGFATLE

RDKMQTEYALF‘IKFDVVPIYDSNDDSNITRNDS‘!{RIISCNTSVITQAC
CNNKTFNGEGPCTNVSTVQCTHGIRPVVS TOLLLNGSLAERELVIRS DNFSDNAKTIIVQLNGTVQINCS

REGNNTEKSIHIGPGSAFYATGDLIGDIRKAHCNT SKTDWNNTLGKIAKIE-REQFGENKTIEFEKSTGGD

PEVI-M'ITFNCGGEFFYCNSTELFNGSTFNI-J’I‘WTPLNSSAKGPNDTLILQCRIKQIINMWQEVGKAMYAPP

IRGYI.NCSSNITGLLLTRDGGNNTGNDSNTETFRPTGGNMENWRSELYKYKVVQIEPLGVAPTRAHRV

VOREER .

<U-3263 cB,;D'NA: EIV-1=
CTEAACCAGATCAG GAAGAACTATCAGCAC TTGTEGAGATE

AGAAAGAGCAGAAGACAGTGGCAATGRGA
GGGCA'I’CATG-CTC‘I."I“I‘GGGATATTMTGATCTGTAG’I‘GCTGAAGBAAAGTGGGTCACAGTCTATTATGGG )

GTACCTGTGTGGAAAGAAGCBMGACCACTCTATTTTG'I‘GCATCAGATGCTAAAGCA‘I‘ATGATACAGAGG
CACATAATGTTTGGGGCACACATGCCTGTGTAC CCACAGMGCCMCCCACAAGAAGTAGTATTGGAGM

TGTGACAGAAMLTTTTMTGTGGAAMATGACATEGTAGAGCAGATGCATGAGGATG{I'MTCAGT‘I'TA
TGEGAT CAAAGCCTAAAGCCATGTGTAGAATTAACGCCACTCTGT GTTACTCTAAATTGCACTAATCTAA
ATTGECACTAACAACAC TAGTAGCGAAATAMCTGTTCTTTCTATGTCACCACAAG CATEGAAGETAR
GGTGAAAAAACATGCAACGTTTTATAGCC TTGATA‘I‘AG‘I‘ACGAACAACAGAGAGTMTATCAGCTATAGG
'I"I.‘GATAAGTTG‘I‘MCACCTCAGTCATTACACAGGCCTGFI‘CCABAAATATCCTTTGMCCAATTCCCATAC

AT'I‘ATTGTGCCCCGC-ICTGGTT'I"I'GCGATCCTAAAGTGTMCAATAAGACATTCAATGGBACAGGAECATG

TACAAATGTCAGCACAGTGCAATGTACACATGGAATTMG CCAGTAG‘I‘ATCMCTGAACTACTGTTBMT
GGCAGTCTAGCAGAGGAAGAGGTAGTAA‘I‘TAEATCTGMMTTTCATGAGMATGATMTCATMAG
GTACAAGACCCAACTATAATACMGAMAGGTTTCCATAT
AGGACCAGGGAGAGCAATTTATACAGGECMATMTAGGAGATATCAGACAAGCACATTGTAACA‘I"I‘AGT
GGAATMAATGGAAGAAGGCTPTAMACAGATAGTTGGAAAATTAAGAEMCAATTTGGGAATMCM
PAGTATTTAAT CAG‘I‘CCTCAGGAGGGGACCTAGAAATTGAAACACACAGTTTTAATTGTGGAGGGGMTT
MITCTACTECAATACARCACAACT GTTTAA'I’BATACTTGGCCGTCAAATAATACTGACGGAGATATTMC
GAMACATCBCACTCACACTCCCATGCAGMTAAMCAAATTATAAACATGTG GCAGAAAGTAGGARAAG

CCATGTATGCCCCTCCCATCABAGGACAAATTAGAT GTTCATCAAATATTACAGGGCTGCTACTMTGAG
AGATGGTGGTAACGACAEQACCAAGGCAAACGACACCGAGGTCTTCAGACCTGGAGGAGGGG—AGBTGAGG
GAEEATTGGAGAAGTGAATTATATAAATATAAAGTAGTAMAATTGAACCATTAGGAATAGCACCCACCA
AGGCMAGAGHAGAGTGGTGCAGAGAGAMAGAGGAGTAGGATTAGGAGC TATETTCCTTGEEITCTT

GEGAGCAGCAGGARGCACT
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<U=-363c2; PRT/ L HIV-1> )
SARFKWVTVY YGVFVWEEAKTTLFCASDAKAYDTEAHNVWATHACVETO ENPQEVVLENVT ENFNMWEND

MVEQOMHEDVISLWDOSLKECVELTPLCVTLHCTHLNC NN T S SEIKNCSPY VT TSMEGKVEKHATFYSLT)
TVRTTESNISYRLISCNTSVITQACPKISFEPIPTHYCAPAGFATILKCNNKTFNGTGRCTNVSTVQCTHG
TR PVVSTOLLLNG S LARFEVY I RSENFMRNDE I I TVOLNES IETNC TR PNYNTRKGFHIGEGRATY TGO I
IGDTROARCNI SGIKWKKAL KO I VGKLREQFENK T IVFNQS SGEDLEI ETHSFNCEGGEFFYCNTTQLFNN
TWESNATDEDINEN ITLTLECRIRQT TNMNORVEKAMYAPPIEGQIRCSSNI TELLLMRDCGNDT TRAND
TEVFRPCCCEMRONWRSELYKYEVVK I EPLGTAPTKAKRRVVREKR . :

<U=-033c]l;DNA; HIV-1= , L
AGAAAGAGCAGAAGACACTACCAATGAGAGTCAAGGAGATCAAGAGGAGTTATCAGCTCTTGTTGAARGG

GECCAT T ECTCCTTGEEATATTGATGATC TETAGTGCTACAGACAACT TGTCGETCACAGTATATTAT
GEACTACCTETATCGAAAGARGCAACCACCACTCTATT I TETECATCAGATGCTAAAGCCCATAATACAG
ACCTACACAATGT I TGEECCACACATECCTETGTACCCACAGACCCTAACCCACARGARGTAGTATTGEA
AAATCTGACAGAAAATTTTAACATGTCCAAAAATGACATEGTAGAACACATGCATGACGCATATARTCAGT
TTATGECATCAAAGCC TAAAGCCATGTETARA AATTAACCCCACPTTGTGTTACT TTAARTTGCACTRATG
CTAAAATGAACAATACTGCTGATACCAATGC TACTAATACTGT TAATATCAGCAAGGARCGARATGGARGA
AATAAAAAACTGCTCTTTCAATCTCACCACAAGCTTAAGAGATAAGATGCAGAGCCAATATGCATTETTT
TATAAACTTGATATAGTAC CAATAGATAATAGTAGTAGTATAGATMTAGTAGTAATACATGTAATAG'I'A
A‘I‘AGTACACATAATAATAGTAGTAGATG’I‘AATMTTATGCTMTTATAGATTGATAAGTTGTGACMCTC _
AGTCATTACACAGGCCTGTCCAAAGG‘I‘ATCCTTTGAGCCMTTCCCPLTACATTATTGTGCCCCGGCTGG‘I'
T GATTC TAAAGTETARTAATAAGACGT TCAATGGATCAGGACCATGTAAAAATGTCAGCACAGTAC
AATGTACACATGEAATCAGGCCAGTAGTATCAACTCAACTGCTGTTAAATCGCAGTCTAGCAGAAGARGG
. GETACTTATTACATCTGAGAATTTCACAAACAATGCTAARACCATAATAGTACAGATACATCGAACCTATA
GAAATTAANTTGTACAAGACCCAACAACAATACAAGARARAGTATAACTATAGGACCAGEAAGAGCCGTTTT
ATGCAACAGGAGACATAATACCAGATATAAGACARGCACATTGTAACCT TAGTAAAGCAAGATCGAATEA.
TACTTTAAAACAGATAGTTACARAATTAAGAGAACAGTTTAGAAATARAACAATAARTTT TACTCAATCC
TCAGGAGCECACCCAGAAANTGTEATECACAGT I TTAAT TG TGGAGGEEAATTTTTCTACTGTAATACAA
CACBACTGTTTAATAGTACTTGGTTGTCTAATAGTAC TTEGAATGATACTGAAAGETCAAATGGCACTGA
AACTATTACACTCCCATGCAGAATAAAGCAAGTTATAARCAGGTEECAGEAAGTACGAARAGCAATGTAT
GCCCCTCCCATCAGTGEAATAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGETG
GTAATAGTAATGACACTCCGACTGATACTGAGATC T TCAGACCTGEAGCAGOAGATATGAGECACAATTG
GAGAAGCGAATTATATAAATATAAAGTAGTANAAATTEAACCATTAGGAATAGCACCCACCAAGGCARRG
AGAAGAGTEGTGLAGAGAGARAAMAGAGCAGCGEEAATAGGAGCTCTETTCCTIGEET TCTTGEEAGCAG

CAGEAAGCACT

<U-~033¢1;PRT/1; HIV-1> . :
SATDNLIWNV TV Y Gy PYNKEATTTLFCASDAKANNTEVENVI{ATHACY PTDPDEQEVY L ENVTENE NMWEN

’ DMVEQMHEDIISLWDQSLKPCVKL‘EPLCVTINCTMMTADTNATNTVNISKEEMEEIKNCSFNVTTS e

memsgrmmnmmnss‘;sIDNssmmsmsmmssmmmzscmsvzmmmvsF
EPTPIHYCAPAGFATLKCHNNE TFNGSEFCRNVSTVOC THEIRPVYSTOLLLNGSLAEEGVVIRSENF THIN
-AKTIIVDIHEPIEINCTR.PNNNTRKSITIGPGHAFYATGDIIGDIRQAHCNLSKARWND‘I‘LKQIVTKLRE
QFRNKTINFTQSSGGDPEIVMISFNCGGEFFYCNTTQLFNSTWLSNSTmm'rERSNGTETITLPCRIRQV
INRWOEVGRAMYAPPI SGT TRCSSNITGLLL TRDGGNENDTPTDTELIFREGEGDMRUNWRSELY RYEVVR

IEPLEIAPTRARRRVVOREKR

< J-060¢4; DA ; HIV=-1=> '
AGMGAGCAGAAGACAGTGGCMTGA@.GTGMGGGGETCAGGMGAATTGTCAGCGCTGGTGGAGATG

GGGCATCATGCTCOTTCERATG T TEATGATC I GTARACCTGCAGACCAATTGTEGGETCACAGTCTATTIAT
GGGG'I‘ACCTGTGTGGAAGGAAGGMCCACCACTTTATTTTGTGCATCAGATGCTMAGCATATAAGACAG
AGGTACATAATETTTECCCCACACATGCCTETETACCCACAGRCCE CAATCCACAAGARATAGACTIGGC
AANT E‘-TGMAGAAAA’I'TTTARCATGTGGPM.TMCATGGTAGAACAGATGCATGAGGATATAA’I‘ CAGT
TATGGEATCAAAGCOTAAAGCCATGTGTAAAACTAACCCCACTCTGTGTTACT TTAAATTGTACTGATE
ACTTAGAAAATTGTAHAMTACCACTAA‘I'AATAATGCCGCTAATMTAATAATACCTGCGACATGC CAGGE
AGAAATARAGAACTGCTCTTTCAATATCAC CECAGETATAAGAGATARGATECAGRAAGAATATGCACTT
'I'TTAATACACTTGATGTAGTACCAATAGGTGA‘I'GAGAATGATMTACCAGTTATAGG‘I‘TAATAAGTTGTA
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ATACCTCAGTCA'I‘_TACACAGGCCTGTCCAAAGG‘I.‘ATCCTTTGAGCCAATTCCCATBCATTATTGTGCCCC -
GGC'I‘GGT'I“I"I'GCGATTCTAAAGTGTAAAGATAAGAA'ATTCAATGGGACAGGACAGTGTAAAAATGTCAGG

ACAGTACAATG‘I‘ACACATGGAATTAAGCCAGTAGTATCAACTCBATTMTGTTMTGGCAGTCTAGCAG
AAGAAGAGGTAGTAATI’AGGTCTGAAAATTTCACMACAATGCTAAAACCATAATAGTACAGCTGAAAGA
. ACCTGTACAAATTAATTGTACAAGGCCCMCAACMTACAAGAAAAAGCATACATRTAGGACCAGGGAGA
GCATTTTATGcmcm@acmmmmesmmmmemmcACATTGTAACATTAGTAGTATAAAAT
GGAATAACAC‘I‘TTAAAACAGA‘I‘AGTTAAAAAATTAAGAGAACAATTTAATAAAACAATAATC'I‘T'I‘AA'I'C‘A

ATCCTCAGGAGGGGACCCAGAAATTGTAATGCACA’I‘TTTTAATTGTAGAGGGGAATTTTTCTACTGTAAT

ACAACACBRACTGTTTAATAGCAC 'I‘TGGAA‘I‘ATTE}CTGAAGGGTCAAATGACAATATTACAGGCAGGTCAA

ATGACACTATCACGTT CCCATGCAAGATAAGACMTTGTAAACATGTGGCAG GARGTAGGAAAAGCAAT
GTATGCTCCTCC.CRTCAGAGGACMATTAA.CTGTACATCAAATATTACAGGGCTGCTGTTAACAAGAGAT
GOTGETAAAARTATCAGCGAGTCCGARAC C'I'TCAGACCTGGAGGAGGAMTATGAAGGACAATTGGAGAA
GTGAATTATATAAATACRAAGTAGTACARATTEAAC CATTACGAGTAGCACCCACCAAGGCAAAGRGARG
AGTGGTGCA.GAGAGAAAAAAGAGCAGTGGGAATAGGAGCTCTGTTCCTTGGGTTCT‘I‘GGGAGCAGCAGGA

AGCACT

<U-060cd; PRT/1;HIV-1>
KAADQLWTWYGWWKEATﬂLFCASDmYMWPWVWATHAWPTDPNPQEI DLANVTENEFRMWEN
MIVEQM-IEDIISLWDQSLKPCVKDTPLCVTLNCTDDDENCKNTTNNNFAANNNNTEDMPGEIH\ICSFNITA
GIRDMQK.EYALFNTLDVVPIGDENDNTSY‘RLISCNTSV ITQAEPKVSFEPIPI}HCAPAGFAILKCEK
KFNGTGQCIU:WSTVQCTHGIKPWSTQLLLNGSLAEEWVIRSENFTNNAKTIIVQLKEEVQINCTRFDIN
NTRKSIHIGPGRAFYATGQIIGDIRQAHCNISS]ZWTLKQIVKKDREQFNEI‘IIFNQS SGEDPELIVMH
IFNCRGEFFY CZN‘I‘I‘QLFNS‘I"WNITEGE‘:NDNITGRSNDTITLPCKIRQIVMQEVGKAMYAPPIRGQINC
TSNITGILLTHDGGEU.\TISESETFRPGGGMSELWQIEPLGVMTKEKRRWQREKR

<J-062_205;DNR; HIV-1=> ' ) ) . .
AGAAAGAGCAGARGACAGTGE CAATGAGAGTGAAGGGGATCAGGAAGAAT PATCAGCACTGGETEGAGATE

GGGGACCATGCTCCTT‘I‘GGTTATTGATGATCTGTAGTGCTGCAGMCMTTGTGGGTCACAGTTTAC TAT

COCETACCTETGTGGAAAGARGCARCCAC CACTC'I‘ATTTTGTGCATCAGATGCCAAAGCATATGATCCAG

AGGCACATMTGTTTGGGCCACACATGCCTGTGTACC CACAGACCCCARCCCACAAGAATTAGTATTGEC

A.'AATGTGACAGAAAATTTTAACATGTGGAAAMTAACATGGTAGMGATGCAGGAGGATATAATCAGT

TTATGGGATCAAAGCCTMAGCCATGTACAAAATTAAC CCCACTCTETGTTACTTTAAATTETACTGATG
TGGAGTATAATAATGAAACTGCT‘I‘CCAATMTACTGC‘I“PCCAATACTACTATTATTABTGGGGGAACMT
AGRGGGAGATGGBATAMMACTGCTCTTTCAATATCACCACCAGCCTMATMGGTGCAG&AAGMAAT

G CA'I'A'I‘TTT‘I‘ATAA‘I'CTTGATGTAGTACAAATAGATMTAGTGATMTACCAGCTATAGGTTAGTAAG'I‘T

G’I‘AACACCTCAGTCA‘I‘TACACAGGCC'I‘G'I‘CCBBAG—A.TATCTTTTGAGCCMTTCCCA‘I‘ACA‘I“I’ACTGTAC
GEAACAGGACCATGTAAARATGTC

cca GGCTGGTTTTGCGATICTMAGTGTAATGATMGTTCAAT

AGCACAG'I‘ACAA'I’GTACACATGGAATTAAGCCAGTAGTATCAACTCAACTGTTGTTAMTGGCAGTCTAG‘

CAG.BAGAAGAGGTAGTAA‘I‘TAGPLTCAGAAMTTTE}ACAGATAATGCAAAMTGATAATAGTACAGCTGM :
'I‘GRATCTATGGAF:A'I’TAA’I‘TGTGCMGACCCMCAMMTACAAGMMGGTATACATATGGGACCAGGG .
MAGCATTTTATGCAACAGGAGCCATAATAGGAGATATAC GAAGAGCACATTGCAACATTAGTCAAACAA
AGTGEAACAATGCCCTARAACAGATAGC TATAAAGTTAAGAGAACAATTTGGGBATMAACMTAGTCTT
TACAAACTCCTCAGEAGGGGACCCAGAAATTGTAHTGCACAGTTTTAACTGTGGAGGGGAGTTTTTCTAC

TGTAMTACATCACTCC POTTTAATAGTATCTGGAATAGTAC TACTTTCTCAAATAGCACTACAGGAGRTG

GARATATCACACTCC CATGCAGAATAMACAAATTATMTATGTGGCAGAAAGTAGGEAAAECMTG@A
TGCCCC'I'CCCA'I'CCAAGGAC'I’AATTA.BA'I‘G'I'AC.'A‘I’C}\AATATCACAGGGATGTTATTM‘I‘AAGAGATGGT

GGTAACATCARCTGCAC'.'l.‘GAGACTAATACCACCAACTGCAATGAGACTGBGACCTTCAGACCTGTAGGAG

GAGATATGAGGGACAATTGGAGAAGTGAATTATATAMTATAAAGTAGTAMAATTGAACCA'I.‘TAGGAA‘I'
AGCEEGACTAGGAGCTTTGITC

AGCACCCACTAAGGCAAAGAGAAGAGTGGTGCAGAGAGMMGAGG
CTTGEGEITCTTGEEAGCAGCAGEAAGCACT

<U-062_2¢5;FRT/1;HIV-1>
SAAEQLWVW!YGVP’VWKEATTTLFCASDAKAEDPEAHNVWATHACVP TDPNF QELVLANWEN‘FNMWIW
NI'IVEQMQEDIISLWDQSLKPCTH.TPLMLNCTDVE!NNETASNNTASNTTIINGC-}TIEGDGIKNCSFN
ITTSINKVQICEDEYF!NLDWQIDNSDMSYRLVS CNTSVITOACEKISFEPI PIH!'C‘I‘PAGFAILKCND
LLNGSIAEEEVVIRSENFTDNAKIIIVQLNESMEINCARPN

KKENGTEECENVSTVOCTHGIKPVVETOL
NNTRKGI}MG'EGKAFYATGAIIGDIRRAHCNI SQTKWNNALKQIAIEREQFGNKTIVF‘I‘NS SGGEDFEXV
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M‘ISFNCGGEFFYCNTSLLFNSIWSTTLSNSTTGDGNI‘I‘LPCRIKQIMQKVGKAMYAPPIQGLIKCT
SNITMLIRDGGNINCTETNTINCNETETFRPVGGDMRDNWRSELYKYKVVKIEPLGIAPTKAKRRWQ
REKR - '

<[7-071cll;DNA;HIV-1> : :
AGAAMGAGCAGARGACAGTGGCART GAGAGTCAMAGGAGATCAGEAGGAATTGTCAGCACTRETEETEEAA
ATGGGGCMCATGCTCCTTGGGATGTI’GATGATCTGTAGTGCTMCGAGCAATTGTGGGTCACAGTCTAT
TATGGGGTACCTGTGTGGMAGAAGCMCCMCACTCTATTTT GTECATCAGATGCTAAAGCATATGACA
CAGAGGCACATMTGTTTGGGCCACACATGCCTGTGTACCCACAGACCCTAACCCACAAGAAGTAGTATT
GOTARATGTEACAGARAATT T TARTATGET GGHAMATMCATGGTAGAACAGACGCAGGAGGATATMTC

: AG‘I“I‘TATGGGATCAAAGCCTAAAGGCATGTGTAMATTAACCCCACTCTGTGTTACTCTAAATTGCACTG

APTEGACCCTACATTGCAATAATAATGATACTAATTGCACTAC TTrAAAAAATCATACTAAAARACCARTAR
TAAMAGTAGTTTGAGAACAATG GAGEGAGGAGAAGTAARARACTGCTCTTTCAATGTCACCACAAGCCTA
AGAGATMGGAGCGMAAGMTATGCACTT‘I‘T’I‘TATAAACTTGATGTAG‘I‘AC CAATAGETAATEATAATA
CAMGCTATACG CTGATMATTGTAACACC'I‘CAACCATTAC.‘.ACAGGCCTGTCCAAAGGTMCCTTTGAACG
AA.T‘I‘CCCATACA’I‘TATTGTACCCCGGCTGGTTTTGCGCTTCTAAAGTGTAATGATMGAAGTTCAATGGA .
ACAGGACAG’I‘GTAAAAATGTCAGGACAGTACAATGTACACATGGAATTAGGCCAGTAGTATCAACTCAAT
TECTERTAAATEGCAGTCTATCACAAGGAGAGGTAAT GATTAGATCTGAAAATTMCACAAACARTGCTAL
ARCCATAATAGTACAGCTGAATGAATC mATACCAATTAATTETACRACACCCAACAACARTACRAGARRR,

AGTATAAC TATAGGACCGGGGAGAGCATTTTTTACAACAGGBGMATAACAGGAGATATAAGACMGCM

ATMTETAACCTTAGTGCAGTACAAT GOAATARCACATTAAMACAGATAGTTECAAAATTAAGGGARCAATT
TGGGAATAATACAATAAGCTT‘I‘AATMATCCGCAGGAGGGGACCCAEMATTGTAATGCACAGTT’LTAAT

TGT GGAGGGGAATTTTTCTACTGTGATACAACACAGCTGTTTAATAGTACTTGGGA‘I‘AATGACMAGACT

TAARGTATTAAGAART GAGACTAEAGAATCAAACAACMAACTATCACACTCCCGTGCAGAATAAAACAAAT

TATANACACATCGOAGGAAGTAGGAAARCGCAATGTATGCC COPCOCATCAGAGGACAAATTAAATGTTCA
TCBAATATTACAGGGCTACTATTAACAAGAGATGGTGGTATGAACAATAGCGC CAACGAGACCTTCAGAC
G.ACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAAAAATTGAGCC

AT'I‘AGGGGTAGCACCCACCMGGCMAGAGAAGAGCGGTGCMGAGAAMMGAGCAGTGGGMTMGA
COTETGTTCCTTECETTCTTEEEACCAGCAGEAAGCACT

<0-071e11; PRT/1; HIV~1> _
SANEQIMVIVYYGVEVWREATTTLFCASDAKAYDTEARNVWATHACVPTD PNR QEVVLUNV T ENFNMITKN
NMVEQTOEDY ESLWDQOSLKPCVKLTPLCVILNC TDWTLECNNNDTNC T TLIND TRINNNS STRTUEGGEV
KNCSFNVTTSLADKERKEYALEFYKLDVVP IGNDNTSY TLINCNTSTL TQACPKVTFEPLETHYCTRAGEA
LR CNDREFNGTEOCKNVSTVQCTHE TREVYSTOLLLNG SLEEGEVMIR SENF TNNAKT I TVOLNESTAL
NCTRENNNTRKS ITIGPGRAFFTTGEITGDIROAHCNLSAVQWNNTLKQIVAKLREQFGNNTISFNRERAG
TWONDTDLE TKNETTESNNK T TTLPCRTRQT INRWQEVGKAMY
NWRSELYKYRVVKIEPLGVAPTKARRRA

APPIRGQIKCSSMTGLLLTBDGGEMSBNETFRPGGGDIED

<J-104_3cl; DNA; HIV-1>
AGAAAGAGCAGAAGACAGTGGCAATCACAGT GAAGGGEATCAG GAAGAATTECTTACGGARATGGGECAC
CATGCTCCTTGGGATATTAATGATCTGTAGTGCTGCAGGAAATTTGTGGGTCACAGTC‘I‘ATTATGGGGTG
COTGTGTGEARAGAAGCARCCACCACTCTATTCTGTECAT CAGATGCTAAAGCATATGCTACAGRGGCAC
ATAATGTTTCEGCCACACATEC GTGTG'I‘ACCCACAGACCCTAACCCACAAGAAGTAG’I‘MTGGAMTGT
GBCAGARAA’I“I‘TTAACATGTGGAAAMTAACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGG
GATCBAAGCCTAAAGCCA‘I‘GTGTMAATTAACCCCACTCTGTGTTACTCTAMTTGCACTGACTGTGTGA
CTTCAAATTGCACTAAGTTGAAGAATCTCAC TMTMTGCTMTATTAGCMGATGGAGATGGAGGAGGG
GATAAGATGAAGARAGAATATGCATTT

AGAAATGAAAAACTGCTCTTTTAACATCACCTCAGGCATEAGA
TAAGTTETAATACCT

77T 'I‘ATMAC‘I"I'GA'I‘A'I‘AG‘I'ACCMTAAGTMTGATMTACTAGCTATAGATTGA

CAGTCATTACACAGGCATGTCCMAAGTA‘I‘CCTTTGAGCCAATTCCCATACATTA’ITGTGCCCCGGCTGG
TEGAACAGRACCATGTAAAAATGTCAGCACAGTA

TP TECGATTCTAAAATCTART GATARGARGTTCAN

CAATETACACATGCARTTAGECCAGTAGTGT CAACTCAAWGCTGTTAAATGGCAGCCTAGCAGAAGBAG
ACGTACTAATTAGATCTGAAAATTTAACGGACAATGETARAAC CATAATAGTACAGCTGAACGAATCTGET
ACACATTAATTETACAAGACCCAGCAACAATAC CAGAAAAAGTATACATATAGGACCAGGGAMGCATTT
TATGCAAEAGGACABATAATAGGAGATATMGACMGCACACTGTAACATTAGTGAAAAACAATGEAATA
ARACTTTAAG CCAGATAGTTMMAATTAAGAGAACAATTTAAMATAAAAEEATAGTCTTT@ATCMTC
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C'I‘CAGGAGGGGAC_CCAGAAATTGTAATGCACAGTTTTBATTGTGGAGGAGRATTTTTCTACTGTAATTCA
ACACAACTATTTAATACTACTTGGAATTGGAATGATACT FAAGCETCAAATAACACTGARAGAARTGAAA
GAAATATTACACTCCCATGCAGAATARAACAAATTGTAAACAGETE GCAGCAAGTAGGAARAGCAATGTA
'I'GCCCCTCCC!A‘I'CAGCGGACCAATTAGC'I'G‘I'TCATCABATA’I‘TACAGGGCTGCTATTAAGAAGAGATGGT
QETCTCCCARACAATACTEAGACCTTCAGAC CAGAACGAGCAAATATGAAGGACAATTCGAGAAGTGAAT
TATATABATATAAAGTAGTAARAATTGARCCAT TACGAATAGCACCCACCAAGGCAAAGAGAACAGTGGET
GUAAAGAGAAAAAAGAGCAGTGACATTAGGAGC TATETTC O TTCEETTCT TEGEAGCAGCAGEARGCACT

<U-104_3¢1;ERT/1;HIV-1> , ' '
SAAGNLWVTVYYGVPVWKEATTTLFCASDAKAYATEAHI\WWATHACVPTDPN POEVVNENVTENFIMWTERN

NMVEQMEEDIT SLWDQSIJCPCVKLTPLCVTLNCTDCWSNCTKLKNVTNNANISKMMEGEMWCSENI
TSEMRDKMKEEYAFFYKLDIVEL SNDNTSYRLISCNTSVITQACPRVSFEPI PIRYCAPACFATLRCNDK
KFNGETEPCENVSTV QCTHGIRPWSTQLLLNGSLAEEE\NIRSEHLTDNGKTIIVQLNES\H-IINCTRPS'N'
N‘I‘m{SIHIGPGKAFYATGQIIGDIRQAHCNISEKQ?MTLSQMKLREQFMKTIVFNQS SCGGDPEIVHM
HSFNCGGEFFYCHSTQLFNTTWNWNDTEGSNNTERNERNITLPCRIKQIVI‘TEWQEVGKAMYAPEISGPIS
Ccs SNTTCLLLTRDEC, PNNTETF REECCNMEDNWRSELYRYRVVKIEFLGIAPTHAKRRVVOREKR

=U-1l4lcl , DNA; HIV-1> ‘ ' )
AGAAAGAGCAGAAGACAGTGGCAATGAG&GTGAAGGGGATCAGGAAGMTTATCAGCAC TEGETEEAAATE

GGGCACGATGC‘I'CCTTGGAATGTTGATGA‘I‘C‘I‘GTAGTGCTGCAGAACAATTGTGGGTTACAGTC'I‘A'I‘TAT
GGGGTACCTG‘I‘GTGGAAGGAAGCAAAGACL‘ACTCTATTCTGTG_CATCAGATGCTAAAGCATATGAAACAG
AGG‘I’ACATM‘I‘GTTTGGGCCGCACATGCC’I‘GTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGC
AMAT GTGACAGAAAATT’I‘TAATATGTGGGACBACAACAAGGTAGHACAGATGCAGGAGGATATAATCAGT
TTATGGGATGAAGGCCTA.AAGCCA'I'GTGTAAAATTMCCCCACTCTGTATTACTCTBAATTGCMTGACC
CCTETRATE CTCAAAATAC—'CACTCGAAGTTGCACTTATTTGAATGATACGGTGGAAGAGGAGAGAGGACA
AATAAGAAATTGCTC‘I‘TTCAA'I‘A'I‘CTCCACAAAGCTAGAAPAATAGAAGGCAGACAGGATATGCAGTTTTT
GATARACTTGATTTAGTAC CACTAGATGCTEOTAATAATACTGTCAGATATAGGTTGATAAATTGTARCA
COTCAGTCATTACACARGCATGTCCARAGETATCCTTTGAACCAATTCC CATACATTATTGTACCCCAGC
TGGT T T IGCGATTCTAA MG TGTAATGATAAGARGT TCAATEGAACAGEEC CATGCACAAATETCAGCACA
GTACAATGCACACATGEAATTAGGCCAGTAGTGTCAACTCAACTECTGT PAAATGEECAGTCTGGCAGAAG
AAGAGGTAGTAATTAGATCTAAAAATTTCACAGACAATACTAARAC PATAATAGTACAGCTGAATCEAATC
TETACAAATTAATTGTACAAGACT CAACAACAATACAAGACAGAGTACACCTATCCEACCAGCGEAAAGCA
CITTACACAACACAGATAATAGGAGACATAAGACAAGCACATTGTAACA'I“TAGTACAAAAGATTGGAATG -
ACACCTTAAMAAGATAGTTACAAAATTAGAAGAACMTTTGAAAATAAAAEAATAAGCTTTAATC.BATC
CTCAGGAGGCGACCCAGAAATTGTAAAGCACAGTTTTAATIGTG GAGGEEAATTCTICTACTGTGATACA
ACAAAACTATTTAATAGTACTTGEGCCTG CAAGTATCAATTQATACCACTGGAGTAMTATCACTGGAETTA
TCACACTCCCATGTAGAATMAACAAATTATAMCAGGTGGCAGGGAGGAGGMGGCAATGTATGCTCC
TCCCATCAGTEGACCAATTAGRTGTTCATCAAATAT TACAGEECTECTATTAACARGAGATEETGGTGAT
GAGAATMTGGGGCTGAGACC‘I‘TTAGACCTGGAGGAGGAGATATGAGGGACMTTGGAGAAG'I' GARTTAT
ATAMTATMAGTAGTMTTGMCCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCA
GAGAGAMRMGAGCAGTGGGAMMTAGGAGETATGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT

<J-141¢l; PRT/1;HIV-1> '

SAAEQLWTWYGVWWIEAKTTLFCASDAKAYETEVEWWAMEWPTDPNPQEVVLANVTENFMHDN
NEVEQMQEDIISIWDEGLKECVELTPLCITLNCTDPCDAQN STRECTYLNDTVEEERGOIRNCSFNISTR
LENRROTGYAVFDELDLVEVIGGNNTVRYRLINCNT SVITQAC PKVSFEPIPIHYCTPAGFATLECNDRE
FNGTGPCTNVSWQCTHGIR.'E‘WSTQLLLNGSLAEEEVVIRSKE\'IFTDI‘TI‘K‘I‘IIVQLNESV QINCTRENNN
TRQSTPMGPGKALYTTQIIGDIRQAHCNIST@WNDTLIECIVTIUJEEQFEM{TISFNQS BEGDPELVHILS
FNCGGEFFYCDTTIE:FNSTWPASIN!‘I‘TGVNITGVITLECRIKQIINRWQGGGKM’IYAPPISGPIRC S5N

ITGLLI:TRDGGDDNNGAETFRPGGGDIEDNWRSEL'!!KYIWVKIEPLGVAPTKAKRRWQREKR

217-165¢1; DNA; HIV-1>
AGAARGALCAGAAGACAGTEECAATGARAGTCAGGCGAGACCAG CAGGAATTATTGGGACTTGTGEAGATE

GAGCACGATGCTCCTTEGGCATGTTAATGATCT GTAGTCOTACAGAACAATTATGGGTCACAATCTATTAT

GEAGTACCTGTGTGOAAAGAAGCAGATACCAC PCTATTTTGTCCATCAGATGCTAAAGCATATGATACAG
AGAAACATAATGTTTGEGCCACACATGCCTGTGTACC CACAGACCCTAACCCACAAGAAGTAGTAATEEC
AAAT GTGACAGABAATTTTAACA'I'G’I‘GGAAAAATAACHTGGTAGAACAGATGCAGAAGGATATTATCAGT
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CTATGGGATGARAGCT TAAAACCATGTETAAAATTAACCCCACTCTGTATCACT T TAAATTGCARATACTT
TAAATTGCACACATAACAATARA T MGTAGTAGT TTECAGAGARGAAATGACAARCTECTCCTTCAATECCAC
CICAARA T TCAGAGATAAGGTTCGEARACAATATGCAATTT T TTC TAMAC T TGATETGGTAARACTAGAT
AGTAATRATAATGARACAGAATATACGTTGATAAATTGTARCACCTCAGTCETTACACAGGCCTETCCAR
AGETATCATTTGAGCCAATTCCCATACATTATTETGCOCCEECTGETTTTGCGATTCTAAMITCTAACAA
TAAGACATTCCATGGAARAGEACCATGTACAAATGTCAGCACAGTACAATGTACACATGEAATTAGECCA
GTAGTGTCAACTCAACTGCTET TARATCGCAGTCTAGCAGAAGRAAGGCGATACTAATTAGATCTCACAATA
TCTCAGACRAATACTARAACCATAATAGTACACCTGAATCAATCTGTAGCAATTAATTGTTCAAGACCCCA
CAACAATACAAGAAAAAGTATACATATACCACCAGECAGAGCCTTTTATGCAACAGGAGACATAATAGEA
GATATAAGACAAGCACATTCTAACATTAGTAGAAAACARTGOAATAAAACTITAGAACAGGTAGCTARAR
AATTAAGAGAAAAATT TG TAAATARAGCAATTATCTTTAAAAACTCOTCAGGAGEREACCCAGAAATTGT
AATGCACAGTITTAATTGTACGAGGGEAATTTTTCTACTGTAATACAACACCACTETTTAATCEGACT TGS
AATGETACTAATTTCAGTACTAATAAGGAGTCAAATCGACACAATCATACTCCARTGTAGAATARARCANA,
TTATARACATGTGECAGGAAGTAGGAAARGCAATETATGCCCCTCCCATTECACGGACAAATTAACTGTTC
ATCAAAAATTACAGGGCTACTATTAACAAGAGATGETAGTAGCACAAATCAEACARATCAGACTGAGATC
T CAGACCTORAGEAGRAGATATGAGCGACAATTGCAGAAGCCAATTATATAAATATAAAGTAGTARGAG
TTGAACCAATAGEAATAGCACCCACCARGECARAGACAACACTEETECAGAGAGARAAAAGAGCACTECE

ARCETTAGCACCTATETTCCTTEEGTTCTTEGEAGCAGCAGGARGCACT

<0-165c¢1; PRT/1;HIV-1=
SATEQLWV T IYYGVPVWREADT TLFCASDARAYD TEKHNVWATHACVETDPNPQEV VANV TENFNMWEN

NMVECQMOKDT T SLWDESLKPCVELTOLCTTLNCNTLNC THNNNC S SLREEMTNC SFNATSKLRDKVREQY -
ATFSELDVVKLDSNNNETEYRLINCNT SV TQACPKV SFEPIPIHYCAPAGFATLECNNKTFDGKGPCTN
VETVOCTHGIREYVSTOLLLNGSLAREGIVIRSONI SDNTKT I IVOLNESVATNC SRPHNNTRKSTHIAP
GRAFYATGDIIGDIRQAHCNL SRKOWNKITL.EQVAKKLREKFVNEA I TFXNS SGADPEIVMHSFNCREIEFF
YCNT T PLFNGTWNGTNLS TNEESNOTT ILOCRTKOT INMWQEVGKAMYAPPIAGQH\TCSSKITGLLLTRD
EEETN GTNE‘I‘EIFRPGGGDMRDNWRSELYKY‘KWIRVEPIGIAPTKMCRRWQREKR

<U7-187¢cl; DNA; HIV-1> ' .
AGARAGAGCRGAAGACAGTEECAATGAGAGTCACGEECATCAGGAAGAAT TACTTATCGAGATGGGECAC

CTTATTCCTGEEEATATTGATGATCTETAAGECTECAGAAAACTTGTGEGTCACAGTCTATTATGFEETA
CCTGTPETECAAAGACGCAACCACCACTCTATT T GTGCATCAGATECTARAGCTETTGATACAGAAGTAC
ACAATGTGIGEECCACACATRCCTGTETACCCACAGACCCARACCCACAAGARGTAGTATTGTATAATCT
GACAGAAAATTTTAACATGTGGAAAAATAACATGGTACARCACGATECATGAGGATATARTCAGTTTATES
GATGAAAGTCTAARGCCATGTGTAAAGC TAACCCCACTCTGTGTTACTTIGARTTGCACTCGATGARTTGA
ATATCAATACTALTAATACCTETAGTAATACCAGTAGTGGCACTAATAAPACCAGTAAT TGCACTARTGC
TEAGTCGACTATCATCAGTACCAGTAATAGTAGCAATACCACAAATATCACTGATAGTAGCAAGATAGAG
AAAGGAGARAATAARR AACTEHTACTTTCAATATCACCACAACCATAAGAGATARGETGCAGAAAGAATATE
CACTGTITTATAAAC T TGATGTAGTACCAACAGGTAGTGACAATAC TAGCTATAGGTTGATARGTTGTAA,
TACCTCAGTCATTACACACECC TETCOAAMSETAACCTTTGAGCCAATTCCTATACATTATTGTGLCCCE
GCTGGTTATGECGATTGTAAAGT GCAACAATAAGACATTCAGTGCALARCEGACCATGTAAAARTGTCAGCA
CAGTACAATGCACACATGCCATTAACCCAGTAGTATCAACTCAGTTGCTGTTAAATAGCAGTCTGECAGA
AAAACATATAGTAATTAGATCTGACAACTTCTCAAACAATGCTARAACCATAATAGTGCAGCTGARCACA
TCTGTAGARATTAATTGTACAAGACCCAGCAACAATACAAGAMAAAGTATTCATATAGGACCAGEEAGAG
CATTTTATGCAACAGATATAATAGGAGATATAAGACAAGCACATTGTAACATTAGTGAAGARARTTGGTA
TAARACTCTAAAGCAGGTAGCTATGARATTAGCAGAACAGTTTCAGAATAAAAAAATAGTC TTTAATCAR,
TCCTCAGRAGREGACCCAGARAT TG TAATGCACAGTTTTAATTGTGEAGEGCAATTTITCT TCTGTAGTA
CATCACAACTETTTAATAGTACTTEEAATTATAGTACTTGGGATGAAATAGAAAATAAANCTCARGGAAR
TEECACACTCACACTCCCATGCAGAATAANACAAATTGTAAACATETGECACCAAGTACCGAAAAGCAATS
TATGCCCCTCCTATCARACGAAATAT TACATGTTCATCAAAGATTACAGEGTTGCTATTARCAAGAGATG
GTGGTAAGACTAATATCAATGACACCCACATC TTCACACCACCAGGAGGAGATATGACGCACAATTEEAG
AAGTGAACTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAATAGCACCCACCAAGGCANAGAGA
AGAGTGGTGCAGAGRGAMAMGAGCAGTGGGAATAGGAGC‘I‘A'I’GTTCC‘I’TGGGTTCT'I’GGGAGGCAGCA

GGAAGCACT
<U-187¢l; PRT/1 ;HIV~1>
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KAAENLWTWYG:VPVWKDATTTLFCASDAKAVDTEV}ETNWATHACVETDPNPQEVVL’!NVTENFNMWW .
NMVEQUHEDI TSLWNESLEPCYRLT PLCVTLNCTDELN INTNNTCENTS SGTNNTENCTNAESTIISTEN
SENTRNISDSSRIERGEIRNCTFNITTS IRDEVOREYALFYKLDVVPTESDNTSYRLI SCNTSVITOQACE
EVTFEPIPIHYCAPAGYAIVECNNKTFSGREPCKNVETVOCTHEIKPVV ETQLLLNGSLAEKDIVIRSDN
FENNARTIIVOLNTSVEINCTRPSNNTRESIHIGPGRAFYATDITGDIRQAHCNISEENWYRTLEQVAMK
LGEQFONKKIVFN(SSGGDPEIVMHSFNCGGEFFFCST SQLFNS TWNY STWDETENKTQGNEETLTLPCRI
EQIVIMWQEVEKAMYAPPIKGNITCS SKITGILLTRDGGKTNINGTEIFRPGGGDMRDNWRSELYIC!’KVV

KIEPLGIAPTRAKRRAVVOREKR

«U-195¢l ;DNA; HIV-1>
AGARAGAGCAGAAGACAGTEECAATGAGAGTCAT SEECATCAGEAGGAATTATCAGCACTTGTGEAGATG

GEGCACCATECTCOTTEECATGTTGATGATC TGTARAATCACTACAGGARAAACGTGGGTCACAGTCTAT
TATGGEGETACCTGTGTGCAAAGAAGCAACTACCACTCTATTITGTGCATCAGATGCTAAAGCATATGATA
CAGAGGTACATAATETTTGEECCACACATGCCTETGTACCCACAGACCCCAACCCACAAAARATAGTAAT
GETAAATGETEACACAGCGARATTTAACATGTGGAAAAATAACATAGTAGAACAGATEGCATGAGEATATAATC
AGTTTATGEGATCAGAGCCTAAAGCCATCTGTAARATTARCCCCACTCTGCGTTACTTTAAATTGCAATG
ATACTACGAAGAGAA ATTRCACTEETCCCGATGETAGAAARATAAATTGCACTCAAGTGAARARTTACTL
TCTCARTATCACCACAAACATAACAGATANCETGCAGAAAGAATATGCACTTTTTTATAGAACTGATCTE
GTGCCAATAGATAATAATAATACTAGTACCAGCAGTCATACGCTATAGETTCGATAAGT TGTAATACCTCAG
TCOTTACACAGACCTGTCCARAAGTATCCTTTCAGCCARTTCCCATACATTATTETGCCCCGACTEETTT
- TECGATTCTAARATGTAACAATAGGACATTCAATGGAAAAGGAGAATGTGGTAATGTCAGCACAGTACAA
‘ e ACACATGGAAT TAAGCCAGTAGTATCAACTCAGCTGCTECTAAGTGECACGTCTAGCAGAACAAGAGA
TaGTeC T TAGATC TGACAACT TCTCAGACAATGCTAAAACCATAATAGTACAGCTGACTAAACCTGTAGA
AATTAATTGTACACGACCCARCAACAATACAAGAAAAAGTATAGCTATAGGACCAGCEAGAGCATTTATT
GCAACAGGAGACATAATAGGAGATATAAGACAGGCACATTGTAACATTAGTAAAGTAGCATGGAATARCA
CTATAGAAGAGGTAGCAAGAAAATTAAGCAARCANTTTGGEAATAGATCAATAACCTTTAATCAATCCTC
AGGAGGGEACCCAGA AN IGTAATGCACAGTTTTAATTCTGEAGEEEAATTTITTCTACTGTAATACAACA
GeACTATTTAGTAGTACTTEGAATETTACTGATAATTEGAATECTACTCAAGAGGCAAATACCACTAGEG
PARATATCACACTCCCATECACAATAAGACAAATTGTAAACATGTGECAGGAAGTAGEAALAGCAATGTA
TGCCCCTCCCATCAGAGGACAAATTAGTTGCTCATCAAATATTACAGGACTGATATTAACAAGAGATGGT
GETAACCAGAGCAACGAGACGACCCCTEACATCTTTAGACC TGGAGEAGGACATATGAGGGACAATTEEA
GAAGTGAATTATATAAATATAAAGTAGTAARA AT TGARCCTATAGCGAATAGCACCCACCRACGCAAAGAS
AAGAGTGGTGCAGAGAGAAAAAAGAGGGGTAC TAGGAGCTATETTCCTTGEETTCTIGGEAGCAGCAGGA

AGCACT

<U-195c1; PRT/1; HIV-1>
KITTGKTWVTVYYGVPVWKEATTTLFCASDAKAYDTEWMWATHACVETDPNPQKIVMVNVTEEFNMWK

NNMVEQMHED I L SLWDOSLK PCVEKLTPLCVITNCNDT TERNC TGPDGREINC TEVENC SINI TTN IRDEV
OKEYALFYRTDVVEP IDNNNTSTSSHSYRLISCNTSVLTOTCPEVEFOPIPTHYCAPAGFALLKCNNRTFN-
GRGECENVATVOCTHGIKPVY STOLLLSGSLAEQOEIVLRSDNFSDNAKT I IVQLTKFVEINC TRPNNNTR
KSTAIGPGRAFIATEDIIGDIROAHCNI SKVAWNNTIEEVARKLSKQFGNRS ITFNQSSGEDPEIVMISE
NCGGEFFYCNTTGLFSSTWNV T DNWNATEEANTTRVNITLPCRIRQIVNMWQEVGRAMYAPPIRGQISCS
ENITELILTRDEGNQSNETTPEIFREGEGDMRINWR SELYKYKVVKIEPIGTAPTRAKRRVVORERR

<U-208_4cl;DNA;HIV-1>
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGBATTG’I‘CACTCCTGGAGA'I‘GGGG .

CACCATECTCCTATGRAGATGEEGCACCATGCTCCTTGEGTTGTTAATGATCGATCTGTAATGCTAARGAA
GAARAAACGTGEETCACAGTATATTATGGRCTACCTETCTCCARAGAAGCGACCACCACTCTATTTIGTG
CATCAGATGCTARAGCATATGACACAGAGETACATAATATTTEEGCCACACATGCCTETGTACCTACAGA
CCCCEACCCACAGEAAATATTCTTGEAAAATGTEACAGRAAAT T TAACATGTCGAAAAATARCATGEETA
CAACAGATECATGAGEATATARTCAGTTTETEGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCAC
TCTETGTTACGTTAAATTGCACTAATGTGAGEATTACTAGCATAAATTGCACTCGATCGCGAGTAGTAATAG
CACTGETETEGAAAAAACTACTAGCACTAATGGEEGEAATEAT TACTATTTGTAATACTACTGAGEAGATA
AAAAACTGCTCCTTCAACATCACCACCAACATGARAGATAAGATACAGAAGACATATGCACTGTTTTATA
AACTTGATGTAGAACCAATAGATARCGGGAATCAGAATAGCACCAGCTATAGECTGATAAGTTGTAACAC
TTCAACCATTACACAGGCOTGTCCARAGGTATCCTTTEAGCCAATTCCTATACATTAT TGTGCCCCGECT
GE T T GCGATTCTARAAATETAGAGATAARAGGT TTAATGEAACAGRACCATETACAARTGTCAGCACAL
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TACARTGTACACATEGAAT TAAACCAGTAGTATCAACTCARCTGCTGT TAAA TGECAGTCTAGCAGARGA
AGAGATAGTACTTAGATCTGAAAATTTCTCGAACAATCCTAAAARCATATTAATACAGOTAAAAGAACCT -
GIAGAAATTAATTGTACAAGACCCAACARCAATACAAGARAAGGTATACATATAGGACCAGGAAGAGCAT
TTTATGGAACAGATATAATAGGAGATATAAGACAAGCACATTGTAACATTAGCAGAGARARATGGAATAG
CACTTTAAGTCAGATAGTTGATAAATTAAGAGAACAATATGEGAAARATAAAACAATAATCTTTOATCAA
CCATCAGEAGGGEACCCAGARATTETAACGCACAGTTTTAATTGTGGAGEAGAATTTTTC TACTETAATT
CAACACRACTETITTAATAGCACTTGGTATGATAATAGTACTTGEAATCAGAATAAALATCACACTAAARA
o+ TEACACAATCACGOTCCCATGCAGAATAAAGCAATTTATAAACATGTEGCACCAAGTAGGAARAGCAATE
TATGECCCCTCCCATCAGAGGACAARTTAAATGCTCATCAAATATTACRGGGCTAATAATAACARGAGATE
GGEEGEAACAACAACAGCCACACCTTCAACAACGACGACCTTCAGACCTGRAGGAGEAANTATCGARGGACAR
TTGEAGARGTGAATTATATARATATAAAGTAGTAAGARTTGAGCCATTAGOAGTAGCACCOACCAGGACS,
AAGAGGAGAGTGGTGCAGAGAGAAPAMGAGCAGTGGGAATAGGAG CTETETTCCITEECTTCTTEEGAG

CAGCAGGAMICACT

<J-208_4¢l; FRT/ l HIV-1=
NAKEEKTWVIVY Y GV PVIEEAT T TLF CASDARAYDTEVHNVWATHACVE TDEDPOE CF LENV T ENFNMIWIL

NNMVEQMEEDT T SIWDOSLEPCVRLTPLCVILNCTNVRITS INCTDASSNETGVERT TSTNGEN VT ICNT
TEEIKNCSFNITTNMKDKIQRTYALFYKLOVEP IDKGNENSTSYRVISCNTSTITQACPKVSFEPIPIHY -
CAPAGFAILKCRDKRFNGTGECTNVSTVOCTHEIRPVVSTOLLLNGSLAEEEIVLRSENFSNNARNIL IO
LEEFVEINCTRPNNNTREGIHIGPGRAFYGTD L YGDIRQAHCNL SREKWINS TLSO TVDEL REQYGKNKTT
IFDQPSGEDPEIVIHSFNCGEERFYCN S TOLF NS TWYDNS TWNENKNHTEND TTTEFCRTEQOF TNMWQEY
GEANYAPPIRGOINCSSNITCL LT TRDGENNNSETFNNETFRPGGGNMEDNWRSELYKYKVVRIEIML VA

PTRAKRRVVOREKR

<U-210¢2; DNA;HIV-1> _ .
AGAAAGAGCAGAAGACACTGECAATCACACTEAACCOCACCARGACGAATTATCAGCACTTATGGAGATE

. GEGCATCATGC TCCTEEEEATAT TEATEATCTETAGTGCTACAGAACAATGGTEGEETCACAGTC TATTAT
GEAGTACCTGTETEEACACATGCAAATACCACTC TATTTTETGCATCAGATTCTAAAGCATATGCTACAG
AGETACATAATGT T IEGEECCACACATECCTETETACCCACAGALCCCARCCCACAAGAARTAAACTTGER,
AAATGTAACAGAAGAGTTTAACATATGEAAAAATAACATGGTAGAACAAATGCATGAGGATATAATCAGT
TTATEGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACTCTGTGTTACTTTAAATTGCACTEATT
ACAATGETACTCATACCAATACTACTAATACCACTAGTATTTATGEGEAARAGATAEAAATACCAGANGT
AAAGAAATGCTCTTTCAATGCTACCACAATCATAAGAGATAAGETGGACAAAGAAGARGCACTTTTTTAT
AAACTTGATATAGTACCAATAGATGETAATAATGAGACTAACATAGTTAATARTGGEACTAATAATACTA
GTACCAACTATACCAGCTATAGGCTAATAAATTETAACACCTCACTCATTACACAGGCCTGTCCAGAGET
ATCCTTTEAGCCAATTCCCATACAT TAT TGTGCCCCEECTEETTTTGCGATTCTAAAGTGTAAAGRGAAR
GCGTTCAATGGAAGTGEGCCATETAAAAATGTCAGCTCAGTACAATETACACATEEAATTAAGCCAGTAG
TATCAACTCAATTGLCETTAAATGGCAGTCTAGCAGAAGAAGAAGTAGTARTTAGATCTGAARATTTCAC

AARCARTGCTAAAACCATAATACTACAGCTGAARGAAGCTGTARACATTAGTTGTATAAGGCCCARCAAC  ©

AATACAAGAR AN GTATACOTATAGEACC AGECARAGCAM TTATGCAACAGCAGACATARTAGEAGATA
TAGGEACAAGCACATTGTAACCTTAGTAGAACAAATTCEAATARAACTTTACARCAGATAGCTACAAAATT

© AGGAGAAAAGTTTAATAAAACAACAATAATCTTTAATOANICCTCAGEAGGEGACCCAGAAATTETAATE
CACAGT T T A T M e TGOAGEECAAT T T T IO TACTETAATACARCACAACTGT T TAATAGTACT TGEAACT
GTACTEAGAATGEEEAATTETACACTEETTACCEETACTTGECCTEGACAGECCAAATACGARCTGEAGAARR
TEACACAATCACACTCCCATECAGAATAABACARATCATAAACCTETEGCAGGAAGTAGEAARAGCAATE
TATGCCTCTCCCATCCAGGEEACTA ATTAATTETACATCAAATATTACAGGECTECTATTAACANGAGATE
GGG TACCOATARTAGACAGAAT A G ACC I TCAGACO TCAAGCACGAAATATGAANGACAATTGEAGAAG
TEAATTATATAAATATAA AGTAGTAAGAATTGAACCATTAGGAGTARCACCCACCARGGCAAAGACAAGA
GTGGTGCAGAGAGAAAAAAGAGCAGTGGGA‘I"I'GGGAGCTATGATCCTTGGGTTCTTGGGAGCAGCAGGAA

GCACT

«U-210c2;PRT/L ;HIV-1>
SATEQWWVIVY YGVPVWRDANTTL.FCASDSKAY AT EVENVWATHAC VP TDENPQEINLENVTEEFNIWEN

NMVEQMHEDI I SLWDQSLKPCVEL T PLCVILNCT DY NG THINTINT TS IYGEKME IGEVKKCSFNATTIY
RDKVDKEEALFYKLDIVE IDGHNE TN IVNNGINNT STNY TSYRLINCNTSVITQACPEVSFEPTPIHYCA
PAGFATLKCKERAFNGSGECKNVS SVQCTHGIKPVVSTQLELNGSLAEREEVV IR SENFTNNAKT I IVOLK
EAVNISCIRENNNTRESIPIGPGRAFYATGDIIGDIGQAHCNLSRTNWNRTLOQIATKL.GEKFNETTIIF



: BAGCAATGTATGCCCC‘I‘CCCATCAGAGGA

N(OSSGEEDPEIVMES FICGGEFFYCNTTOLENSTWNCTEN GNCTLVTGTWPDRPNRTGENDTITLPCRIKQ
IINI:WQEVGKAI'IYASPIQGLINGTSNITGLLLTHDGGTHSRQITETF RPEGGNMKDNWRSELYKYKVVRIE

PLGVAPTKAKRRVVQREKR

<J-215_2¢cl;DNA;HIV-1> :
AGAAAGAGCAAAACAGTGGCAATGAAAGTGAAGGGGACCAGGATGBATTGTCAGCGCTGG‘I‘GGTGGMAT

GGGGCACGATGCTCCT‘I‘GGGATGTTGATGATCTGTAG'I‘GCTGCAGAAMGTTGTGGGTCACAGTCTA'I"I’A
‘I'GGGGTACCTGTGTGGAAAGAAGCMCCACCACT('.‘.TAT‘I‘TTGTGCATCAGA.TGCTMAGCATATMGACA
EAAAAGCATAATGTC TGGGCCACACA‘I‘GCCTGTGTACCCACAMCCCCAACCCACAAGAAGTAGTAATGG
MMTGTAACAGAATETTTTAACATGTGGAMAATMCATGG‘I‘AGAACAGATGCAG GAGGATATAATCAL

TTTATGGGATCMAGCCTAAAGCCATGTGTAMATTAMCCCACTCTGTGTMCTTTAACTTGTGTGAAT

AT TACTAACTGTAAGAATAATACTMCTGTMTMTGATACTAACAGTAAGAATGATACTC‘I‘TAAGGAGG

AGATAGGGGAAATAAAAAACTGCTCTTTCBACGTCAC CACAGCCATARGAGATAAG GTGCAGAAARGAATA
TGCATTATTTCATARACTTGAT GTAGTACAAATACATAAT GATAATACTAGTAGTAATACTTCTAAGCCT

TATACCTTEATARGTTGTAACACCTCAGT CAITACACAGGCCTGTCCAAAGGTMCCTTTGAGCCAATTC

CCATACA’I‘TA’L"I‘GTGCCTCGGCTGGTTTTGCGATTCTM&GTGTAACAATAAGACTTTCAATGGAACAGG
GCCAGTAGTATCAACTCAACTGTIG -

ACCA'I‘GTACAMTGTCAGCACAGTACAATGTACACATGGAATTAG
TTAAATGACAGC CTAGCAGAAAAAGAGGCAATAGTTAGATC TGAAAATTTCJ}CMACMCGCTAI}RATCA
TAATAGTACRGCTARATGAATC TGTAGAGATTAATTGTACAAGACCCMCAAEAA‘IMAAGAAGAAGTAT
AC CTATAGGACCAGGGAAAGCATTTTTTACATCAGAAATAATAGGAGATATAAGMAAGCACMTGTAAC
ATTAGTGGAACAMGTGGAATGCCAC TTTGCATMAATAGCTATMTTMGAGAACAATATGGAAATA
AAACAATAGTC TITAATCAACCTTCAGGAGGEGACCCAGRAGT TETAATGCACAGTTTTARCTCTGGAGE
GCAATTTITCTACTGTGATACAACACAACTGTT PAATAGTACTTG GTTTAATAGTACTTGECCAAATATC
A.CAC'I‘TGAAGAAAATA‘I‘CACAC'I'CCCATGMTMAACAATTTATAMTGTGGCAGGAAGTAGGAA
CARATTAACTETTCATCACAGATTAC AGGGCTECTATTAAC
AAGAGATGGTGGTCAGE GTMCMTACTMCAACGACACTGAGATTITCAGM CAGEGGEACGAGATATG
AGGGACAA‘I‘TGGAGAAGTGAATTATACAMTATMAGTAGTAAGAATTGAGCCATTGGGAGTAGCACC CA
CCAAGGCAATGAGAAGAGTGGTGCAGAGAGMAGCMTAGGACTAGGAGCTTTTTTCCTTGGGTT

| CPTGEGAGCACCAGGARGCACT ,

<U-215_2¢1; PRT/L;HIV-1>
SMWMWMFMDMWATMMWPQWM
NMVEQMQENYISLWDQSLEPCVELT PLOVTLTCVNITNCENNTNCNND
PTAIRDEVOKEYALFHKLDVVQIDNDNTS SNTSKPYRLISCNTSVITQAC DKVIFEPTPIHYCASAGFAL
LECNNKTFNGTGPCTNVSTVOCTHGIREPVVS TOLLLND SLAEKEAIVREENFTMKIIIVQLNESVEIN
CTRPNM\ITRRSIPIGPGKAFFTSEIIGDIRKAHCNISGTKWMTL}E{IAIKLEEQYGNKTIVFNQPSGGD
PEVVMHSFNCGGEFFYCDTTOLEFNSTWEN, STWPNITLEENITLPEKIKQFMWQEVGKAMYAPPIRGQI
NCESSQIT GLI-LTRDGGQGNNTMDTE IFRPGGGDMRDNWRSELYKYKVVRIEPLGVAPTKAMRRVV QREXK

R

<U-234¢)10; DNA;HIV=1> .
AGAAAGAGCAGBAGACAGTGGCMTGAGAGTGATGGGGATCAGGAAGAGTTATCAGCACTTGTGGAAAGG
GGGCACCTTGCTCC.TTGGAATATTGATGATCTGTAGTGCTGCAGMCAAT‘I’GTGGG’I‘CACAGTCTA‘I‘TAT
GGGGTACCTGTGTGGAAAGATGGAACCACCACTTTATTTTGTGCATCAGATGCTAAAGCATATGATACAG
AGGTACACAATGT‘I‘TGGGCCACA.CATGCCTGTGTACCCACAGACCCCAACCCACMGAAGTAGTAATGGG
AAATGTGACAGAATATTTTAACATGTGGACAAATAACATGGTAGAACAGATGCATGAGGATGTAATCRET

PTATGEGATCAAAGCC TAAAGCCATGTGTMAATTMCCCCACTC TGTGTTACT‘I‘TAMTTGC&CTAATT
‘I'GGTGAATAC'I'ACCTGTAATGGGACTACTAACAATMTACTACCTGTACTGGGACTGCTAACAATGA‘I‘AC

TAATMCMTAGTACTAGGTGGGTGTATCAAGCGATGGCAGGAGBAATAMTGGTCTTTCAATATC

ACCACAMCATAAGAGATAAGATMTATGCAC TTTTTMTAGACTTGA‘I‘ATAGTACCABTAG

ATGATGAGAATMGAATACTGGCAATACTACTAGGTATAGGTTGATMGT TETAACACCTCAGTCATTAC

ACAGGCCTGTCCAMGGTAAEC‘I"I‘TGAACCAATTGCCATACMTATTGTGCCCCGGCTGGTTTTGCGA‘I"I'

C‘I‘CAAGTGTAATGATAAGAAGTTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACMT GTACAC

ATGGAATTAGGCCAGTAGTATCAACTCAACTACTATTAAATGGCAGTCTAGCAGMGAAGAGAGAGTAAT

TAGATCTAGCAATTT CTCGAACAATGC'I‘MMTCATMTAGTMAGCTGAATGAAACTGTACGMTTMT

TGTACARGAC GCMCMCAATACAAGAAGAAGTATACATATAGGAC CRG@GAGAGCATT‘I‘TATGCAACAG
GRACTTTAAR

GAGACATMTAGGAGATATMGACMGC.A.CATTGTAACATTAG'I‘GGAGAAGAATGGAGGA
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ACGGATAACTATAAAATTAGGACAACAATTTAATARAACAAAAATAACCTATARCCAATCCTCAGGAGGE
GACCCAGAAATTATAAGGCACAGTT T TAATTGTCAAGGEEAATTTTTCTACTGTGATACATCAGEACTET
AT AGTAC T T EEETCAAGAATEATACT TGEAATCAGACTAGTATTAGCAATGGAACTATCACACTCCE
ATGCAGAATAAARCAAATTGTAAACATETGECAGGAACTAGGRAGAGCAATGTATGCCCCTCCTATCAAA
GEACAMATTAMTTGTACATCGAATATTACAGEGCTECTACTAACAAGAGATGGTGETCAGACTAATAGCA
CCAACAACGACACTGAGACCTTCAGACCTACAGCAGEAGATATAAGGEACAATTGCAGGAGTGAATTATA
PAAATATAARGTAGTAARAATTGAACCATTAGGAATAGCACCCACCAGGGCARAAAGAAGAGTGETGCAA
AGAGAAAAAAGAGCAGTGGEAACGATGGEAGCHTTGTTCCTTGEETTCT TGECAGCAGCAGEARGCACT

«U-234¢10; PRT/1; HIV-1> _ _
SAREQLWVIVY YGVEVWRDATTTLFCASDAKAYDTEVENVWATHACVPTDENPQEV VMENVTEYFNMN TN

NMVEQMHEDVY.SLWDQSLK PCVKLT PLCVTLNC TNLYNTTCNGTTNNNT TCTGTANNDTNTNSTRWV Y QA
MAGEIKNCSFNITTNIRDKIKKAEYALFNRLDIVPIDDENKNTGNTTSYREISCNTSVITQACPKVIFERPT
PIHYCAPAGFAILKCNDRKFNGTGPCTNVSTVOCTHGIRFVV S TRLLINGSLAEERTVIRS SNE SNNAKT
LIVQLNETVRINCTRENNNTRRS THIGPGRAFYATGDI IGDIRQARCNI SGEEWRRT LKRITIKLGEQFN
KTKISYNQSSGGDEIVRHEFNCQGEFFYCDTSGLEN STWVEND TWNES STSNGTITLECRIKOTIVNUWG -
EVGRAMYAPDPIXGQINCTSNITGLLLTRIGERINS TNNDTETFRPTGGOIRDNWRSELYKYKVVKIERTG

JAPTRAKRRVVOREKR

<J-23602; DNA; HIV-1> - ' )
ACAAMGAGCAGAAGACAGTGGCAATGAGAGTGAGGEEEATCATEAGEAATTACT TGTGEAAATGAGECAT
CATCCTCCTTEERATATTGATGATC TG TAGTGCTACAGACAAATTCTGEGTCACAGTCTATTATGGEETE
COTETETGRAAAGARGCATCCACCACTCTATTTTGTGCATCAGATEC TAAAGCCTATGATACRGAGETAC
ATAATGTTTGEECCACACATECCIGTETACCCACAGATCCCAATCCACACGAATTAGAATTGGAAAATGT
GACAGAACATTTTAACATCTGEAARAATGACATEETCGAACAGATCCATGAGEATATAATCAGTTTATGG
GATCAANGCCTAARACCATGTETAAAATTAACCCCACTCTGTGTTACT TTAAATTGCAGTGATGCTITAA
CTTECAATAGGACATCAAATAGCAGTAGTACTTCAAATTGCAGTAACTGEGAACCGATAGAAGAAATARA
AAATTGCTCTTTCAATATTACCACAAGCATAGAAAATAAGRTGCAGAAAAFLGTCTGCATTTTTTGATGCC
CTTGATGTAGTACAAATAGATGATACTAGT TATAGGTTCATAAATTETAACACCTCAGTCATTACACAGE
COTGTCCAAAGATATCC TP TGAGCCAATTCCCATACATTAT TETGCCCCRECTGETTTTGCGCTTCTAAA
GTCTAAGGATCCEAAATTCAATGEAACACGGCCATETARATATGC TAGCTCAGTACAGTGTACACATECEA
ATTAGECCEGTAGTATCAACTCAACTECTECTARATCGCAGTC TAGCAGAAGARCGATATAGTAATTAGAT
CTGECCAATTTCTCGEACAACACCAARGCCATAATAGTACAACTAAAAGARCCTGTAATART TAATTGCAC
AAGACCCAACAACAATACARGACARAGTGTACATATAGRACCAGGEAGCGCACTTTATACAACAGATATA
ATACCAGATATAAGAAAACCACATTETAACATTAGTAGAGCAGACTEGACTARAGCTT TAAACCAGACAG
TOATALAATTAAGAGAACAATTTAACAATAAAACAATAGTC TTTAATCAATCCTCAGEAGGEGATCCAGA
ALATTGTAATGCACACT T T TAATTETEEAGGEGAATTTTICTAT TGTAAT TCAACAAAACTGTTTAATAGT
ACTTGGAATEGEACTEAACCAGGAGAGTCAAATEACACTGTAATCATACTCCCATGCAGAATAAAACARA
ATAAATATETEGCAGGAAGTAGGAAAAGCAATGTATECCCCTCCCATCAGAGGACAAATTAGATETAC
ATCAAATATTACAGGCCTGCTACTAACAACAGATGEEEGAAATGAGACCACTAAAARCGGGACTGAGRCC
TTOAGACCTCEAGGACGAAATATEAACCACAATTGAAGAAGTEAAT TATATAAATATAAAGTGGETARALA
TTGAACCATTAGGAGTAGCACCOACCAAGECARAAAGAALAGTGETGCAGAGAGAARARAGAGCAATAGE
GGCATICEEAGCTATGTICCT TEGETTCTTGECACCAGCAGEAAGCALT )

=U-236c2; PRT/1;: BIV-1>
SATDELWVIVY Y GVPVIWKEAS TTLFCASDAKAYDTMTMCVPTDPMHELELENWEDFMWKN

DMVEQMHEDIISLWDQSLKPCVKLTPLCVTLNCSDALTCNRTSNSSSTSNCSNWEEIEEIMTCSFNITTS
IENIWQIG{EAFFDALUWQIDDTS'!RLINCN‘I’SVITQACPKISFEPIPIH!’CB.PAGFALLKCIGDPKFNGT
GPCKYASSVOCTHEIREVYSTOLYL LNGSLAEED IV RSANFEDNTKA LIVQLKEF VI INCTRENNNTRQS
VHTGEGSALYTTDI IGDIRKAHCN T SRADWTKAT NQTVIKLREQF KNKTIVFNQ SEGGDPEIVMHTFNCG
GEFFYCNSTKLFNSTWNGTELGESNDTVI ILPCRIKQI INMWOEVGRAMYAPPTRGQIRCTSNI TGLLLT
ROGENETTENGTETFREGEENMEDNWRSELYKYRVVK L EPLGVAPTKAKRRVVQRERR

<J-260c3 ; DNA; HIV-1>
AGAAAGAGCAGAAGACAGTGGCAATGAAAGTGAAGGGGATCAGGMGAA‘ITGTCAGCGCTTGTGGAGATG
CEGCACCATGCTCC T CECATGTTAATGATATCTAGTGCTECAGAGCAATTGTGEETCACAGTCTATTAT

GGGGTACCTGTGTGGAGAGAAGCAAACACCACTC‘I‘ATTCTGTGCCTCAGATGCTAMGE&CAGGTTGCAG



. TATMA.CTAGAT‘I"I‘AGCATCMTAGGTAATGATAATACAAGCTATACITTGAT
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AGGCACATAATGTA’I‘GGGCCACACATGCCTGTGTACCCACAGACCCTAGCCCACMGAAGTAG’I‘AATGGA ;
AAATGTGACAGAAAATTT'I‘AACATGTGGAMAATAACATGGTAGAACAGATGCRTGAGGATATAATCAGT

TTATGEGATCARAGTCTAAAGCCATGTGTGARATTAACC COACTCTECETTACTTIARATTGCACTARTG
TEGGTTECACTGETAATACTAC TEGACCCAATTGTACTTCTTIGAC TGATCATAATAGTAATCTTACTTG
GGGBATGGAGAAAGGAGAAA‘I‘AAAAAATTGCTCTTTCAATGTCACCAGTATMCAMTMGATGCAGAAA
GAATATGCACTTTTTTATAARC TTGA‘I'GTAATGCCAATGGATAGTACAGATAATACAACGTATACACTGA

TAAATTGTAACCCCTCAGTCATTACACAGGCCTGTCC.ABAGGTATCTTTTGAACCCATTCCTATACATTA
T'I‘GTACCCCGGCTGGTTTTGCGATTCTAAAGTGTAATGATMGACATTCAATGGATCAGGACCATGTBCA

AATGTCAGTACAGTACTATGTACACATGGMTTAGGCCAGTAGTGTCAAE TCAACTACTGTTAAATGECA

GTCTAGCAGAAGAGGAGG‘I‘AATAGTCAGGTCCGAGAATTTCTCGGACAATAC TAAAATCATAATAGTACA

GCTGAATAAAACTGTAGAPAATTBATTGTACAAEACCCAATAAGAATACMGAMAAGTATACATATAGCA

CCAGGAMARGCATTCTATGCAACAG GTGATATAATAGGAGATATAAGACAAGCACATTG'I‘AACA‘I‘CAGTG

AP.\ACAABATGGGTGAAC'.ACT‘I‘TAAAACAGGTAGTTACAAAATTAAGGGA_ACAATATGGGAATAAAACMT
AGCCTTTMTCAATCCTCAGGAGGGGATCCAGAAATTGTAAC GOATAGTTTTAATTGTGEAGGAGRATTT

TTCTAC‘I‘GTAATACATCACGGCTGTTTAATAGTAATTGGACTGGGAATGGAAC GACTGAGTCAGGARATA

GC‘.ACAATCATACTTCCATGCAGAATAAAACAA{ATTATAAACAGATGGCAG GAAGTAGGAAAAGCAATGTA:
CATTACAGGECTECTATTARCAAGAGATGET

TRCCAATCCCATTAGTGGACCARTCAACTGITCATCAAM
GETAAAGT GACCAATGACACCACCGAGACCTTCAGACCTTGGGGTGGAGATATGAGGGACAATTGGAGAA
GEACTACCACCCACCAGGGUAAAGAGARG

CTGAACTATATAAATATAAAGTAGTAAGAATTGAGCCATTA
AG'I‘GGTGCAGAGAGAAAAGAGAGCAATAACATTAGGAGCTATGTTCCTTGGGTTCTTGGGAGCAGCAGGA

AGCACT

. |
<J=-260c3; FRT/1; HiV-1> . : .
SAAE QLWTWYGVPVWREHNTTBFCASDAKAQVAEMATHRCV PETDPSPOEVVMENVTENE. TNMWEIT

m&VEQIvII-IEDIISLWDQSLKPCV!E:TPLWIINGTNVGCTGN’I“I‘GPNCTSLTDENSNLTWGMEKGEIIWCS

FNVTS ITNKMQKEYALFYKLDVMPMDSTDNTTYTIIINCNPSVITQAC FEVSFEPIPIHYCTPAGFATLKC

NDK'I‘FNGSGECTNVSTVLCTHGIRPWSTQLLLNGELAEEEVIVRSENFSDNTKII IVOLNETVEINCTR

ERNNTRES IHIAPGKAFYATGDIIGDIRQAHCNISETKBWNI‘LKQWTICDREQYGNKTIAFNQSSGGDPE

IVTHSFHCGGEFFYCMSRLFNSNWTGNG’ITESGNSTIILPCRIKQIINRWQEVGKAMYANPISGPINCS
ENITCLLUTROGEKVTNDTTETFRPWGGEDMRDNWRS ELYKYRVVRIEPLGLAPTRAKRRVVOREKR

<U-275c ; DNA; HIV~15 o '

A CARAGAGOACARGACAGTGECAATCAGAGTGARCCAGATCAGEAAGARTTGGCACCECTTGTGEACATE
CGCATGATCCTCCTTGEGATGTTGATGATCAGTACTGCTGAAGARGAT TTCTGCETCACAGICTRAT AT
CeCCTACCTETGTEGAARGAAGCAGAGACCACTTTAT M TGTGCATCAGRTGCTAAAGCATATAACACAS
ACGCACATAATGTGTGEECCACACATECCTGTGTACCANCAGACCCTAGCCCACARGARGTATTATT ST
ABATGTGACAGARANTTATAACATGTGGARAARTARCATCETAGARCACATGCATGACCATATAATTAGT
PTATGGRATCAAAGECTAAMGCCATGTGTARARTTARCCCCGCTTTETGITACTTTAARTTGCACTAATS
CCARTTGORCTCATGAGARTGGTACCACTACCEACTECGETAATAAT GGGATACAGATGGAGAARGEACA

AATGMAAACTGCTCTTTCMATTACCACAAGCATMARAATAAGATGCAGAAAGAATATGCACTTTTG )
AAGTTGTAACACCTCAG

'I'CATTACACAGGCCTGTCCAA.H.GA‘I'ATCCTTTGAACCAATTCCAATACATTATTGTGCCCCGECTGGTTT
TGCGA.T'I'C'I'ARAATGTAATGATAAGAAC‘I‘TCAAGGGMCAGGATCATGTAMAATGTCAGCMAGTACM
TOTACACATGGAATTAAGCCAETAGTATCARC TCAATTGTTGET PANATGECACTTTAGCAGARACAGAGE

TAGTAMTTAGATC TGBAAATATCACAGACAATGCTAAMCCATAATAGTACAAC TGAAGCGACCCTETRAR
AATTAA‘I'TGTACAAGACC'I'GGCAACAATAGAGCMGAAGCATACATATGGGAC CEECGAGAGCATTTTCT
GUAACAGGACAAATAATAG @AAATATARGACAAGCACATTGTAAC CTTAGTAGAACAGAATCEGATEACA

GAATMGTATABCCTT’I‘AATCAATCCTC

CTTTAAAAAAGA.TAGCTAAGAAATTAGGAGAACAATTTAG
AGGAGGGGACCCAGAAATTGTAATGCACAGTTTTAATTGTGGBGGGGBATTTTTTTACTGTMTMATCA
CAGCTGTTTAATAGTACTTGETG GAACAATGGTACTAGGAATGATGCTGCAAGGTCMATAGCACT GAAC

C'I‘ATCACH.CTCCGGTGCAGTATAAAGC&AATTATMCAGATGG CACGAMGTAGGAANAGCAATGTATEC

CCCTCECATCAGGGRARACGTTACAT GTAACTCAAGTATTACAGGGCTACTC'I”I‘AB.TAAGAGATGGTGGG

AMCAGTAATGAGTCTACTGAGACCTTCAGRC CTCAEGGAGGMATATGAAGGACMTTGGAGAAGT GRAT
CCATTAGGAGTAGCACCCAC CAAGGCAAAGAGAAGAGTGGT

TATACAAATATARAGTAGTAAARATITGAG
GCACAGAGAARAARGAGCAGT GGGMTAGGAGC‘.TGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT

<i-275%cl;PRT/1;HIV-1>
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SAREDLWVITVYY GV PVWEEAETTLFCASDAKA YNTEANNVWATHACVPTDP S PQEVLLVVTENYNMWEN
NMVEQMEEDI IS8T WDOSLEPCVRLTELCVILNC TNVNC THENGT TTECCNNG LQVERGEMKNCSFNTTTS
TRNKMOKEYALL YKL DLASTGNONTSYTLISCNTSVITQACYRT SFEPT PIHYCAPAGFATLKCNDKNEK
GTGSCKNYSTVOOTHEIKPVVSTQLLING I LAETEVV IRSENI TONAKT T IVOLKDFVKINCTRPGNNTA
RSTHMGPGRAFSATEOL IGNIRQOAHCNL SRT EWDRTLKK TAKKT GEQFRNKSTAFNQS SGGDPETVMHSF
NCGGEFFYCNTSOLFNSTWWNNGTRNDAARSNS TEPTTLRCS TKQT INRWQEVEXAMY APPTREGNVTCNS
STTCLLYL TRDGENSNESTETFREQGEGNMEDNWR SELYRY KV VK TEPLGVAPTKAKRRVVOREKR

<U-27901 ; DNA; HIV-1= ' .
AGRAAGAGCAGAAGACAGTOGCAATGAGAGT GATCCEEATAAAGAAGAATTACTEGTGEAGATGEEECCC
CATECTCCTTEEGATATTEATCGACCTATAGTGCAGCAGAATTT TEEETCACAGTCTACTATGGAGTGCCA
GTGTGGAAAGAAACMCCMCA‘;T CTAPT T TETECATC AGATGCCAAAGCATATGATACAGAGGCACATA
ATETTTEGGCCACACATGCCTETETACCCACAGALC COAACCCACAAGEAGTAGTATTGRAAAAGGTGAL
AGAAGAGTTTAACATGTCCAAAAATAG CATECETAGAACAGATECATGAGEATATAATCAGTTTATGEGAT
CAAAGTCTAAAGCCATGTGTAAAACTAACCCCACTCT GTETTACTITAAGTTECACTCGATTGTAATGETA
CTAGCCCTEAGTETECCAACAATEC TAGTACTACTACCAC TAGTACTAAGEEATTGATACGATAALCEGEA
AMNTAAAARBCTEOTCTTTCARTEC CACCACACACATAATGEATARG STGCAGEAAGAATATGCATTATTT
TATAACACTGAT T TAGTACAAATAGAGEGTGAGARATC TRATAATAATACTAGATATAGGTTAATARGTT
GTAACRCCTCRGTCATTMAGGCCTGTCMGGTATCTTTTGAGCCMTTCCCATACATTATTGTG C
COCGECTEETT T TGCGATTOTARALT GTAAAGATAAGAATTTCAAT GERACAGGAARATCTTACRATGETC
AGCACAGTACAATGTACACATGEAATTAGGCCAGTALT GTOAAOCAACTEOTGTTAAATEECAGCCTAG
- CAGRAGAACAAATACTAATTAGATCTECCAATTTCTC GCAACAATECTARAACCATARTAGTACATCTGAA -
TeAATCTETAGARATTAACTGCACAAGACCCAACAACGATAC AAGEAADACGTATAARTATAGGACCACGE
ACGAGCATGETATAECAGCAG GAGAMTMTAGGHMTATMGAAMGCATATT GTAACATTAGCAGAGCAA
AATGRAACAACACTTTAAAACATETAGTTGAAAAAC TAAGAAAACAATTTEGAAATARAACAATAAACTT
TACACAACACGCAGGAGEEGACC MAGAAARTTETGACCCATAGTTITAATT ETGEAGEGEAATTCTTCTAC
PECARCACAACACAGCTETTTAAM AGTACTTEGCCTAAGAATGGTAC TIEEAATGETACTEETAGTGACA,
TTATCACACTCC CATCCAAAATAAAACAGATTATAAACATGTGGCAG CAGETAGGARAAGCAATETATEL
COCTCOCATCAGCERACTAATTAGATGTTCATCAAATATTACAG ACCTECTATTAACAAGAGATGETGET
ALCGGTAATGGCACAAATCATACAGAGATCTTCAGACCAG A GEACCAGATATGACEEACAATTGEAGAD
GUGAATTATATAAATATAAAGT. A ACAAATTEAGCCAATAGGACTAGCACC CACCAAGGCARRCGAGARG
AGTCCTGECAGAGAGAAARARGAGCAGTGECAACGC TECEAGCTATEITCCTTGEETTC TIGGGAGCAGCA

GGARGCACT

<U-2789c1; PRT/1;HIV-1>
SAARFHVTVYYIGY PUWEETT P LFCASDERAYDTEAHNVWATHACVETDENP QEVVLEKVTEEFMKNS

meQMiEDIISLWDQSLK.PCVKLTPLCV’I‘LEQTDCNGTSPECAM\IASTTTTSSKGLIDKGEIMICSFNAT
THII{DKVQKEYALFYNTDLVQIEGEKSDNN‘I‘R‘L"RLISCNTSVIKQACPKVSFEPIPIHYCAPAGFAILKE
KDKNFNGTEKCYNVSTVOCTHGIRPVMSTQLELNGSLAEEE L VIRSANFSNNARTI IVHLNESVELNCTR
PMDTRI{SINIGPGRMWMGEIIGNIRKAYCNIERM{WNN‘I‘LKHWEKLRKQFGNKTINFTQHAGGDLE -
IVTHSFNCGGEFFYCNTTOLFNSTWRRNGTHNGTGSDI L TL PCRIKOL INMWQEVGKAMYAPPISGLIRC
SENTTELLLTROCCKGNGTND TELFRPGEGPMADNWR SELYKY KVVELEPIGLAPTRAKRRRVVOREKR

<[-204¢3;DNA; HIV-1> . -
AGAAAGAGCACAAGACAGTCECAATGAGAGCGAAGEEEATCAGGAAGAGTTGTCARCACT TATGEAGATS
CEECACCATECTCCTTGECATGTICATGATTIGTACTGCTECACAAAACT TGTGGGTCACAGTCTACTAT
GECETACCTCTETCEAMGAAGCAACCACCACTCTATTTTETCCATCEAATGC TARAGCATATGAGACAG
AGGTGCATAATCTTTCRGCCACACATGCCTETGTACCCACAGACCOCAACCCACAAGRAGTAGTATTGEE
AAATGTGACAGAAAAT T TAACATGTGGAARRATAACATECTACAACAGATGCATGAGGATG TAATTAGT
TETGEGACCARAGCTTAAAGCCATGTETAAAATTGACCCCACTCTATGTTACTTTACAT TGCACTGATT
GTGAGAATAGTATTACTGGGGGGAMMTACTAMAGTAAATGCAATGAGGATAAGGGGAMACTACTGG
CACTATATTGATAGAGAAAGGAGAGBTGAAAAACTGCTCTTTTAATGTCACCACAGACCTAAGAGATAAG
ATGCAGAAAGAATATGCACT’I.‘GATG'I‘AGTACCA'I'TAGACAG‘I‘ACTAATACCAGCTATAAGTTAGTAAGTT
GTAACACCTCAGTCATTAEACAGGCC'I‘GTCCAAAGG‘I‘ATCTTTTGAGCCAATTCCAATAGATTTC‘I‘GTGC
CCCAGC:TGGTTTTGCGATTCTAAAGTGTAACAATAAAACGTTTGATGGAAAAGGACCATGTACAAATGTC
AGTACAG‘I‘GCGA'I‘GTAL‘ACATG_GAATTMACCAGTAGTGTGAACTCAACTGCTGTTAAATGGCAG‘I‘CTAG
CAGAAGAACAGATAGTEATTAGATCTGAARATTTCTCGAACAATGCPAARACCATAATAGTACAGCTARA
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TAAAACTGTAGARATTAATTGTACARGAC CCAACAACAACACARGCARAGGTATACATATGE GACCAGGG

AGGGCA'I‘TTTA‘I‘GC!AACAGGAAGAATAGTAGGAGATATAAGACAAGCACATTGTAACATTAGTAAC GCAG
AT‘I.‘GGB.CAAATACTTTAMACAGGTAGCTAGGAAATTAAGGGAMAATATGTGAATMTAGCCTT
'I'AAGCC.'A.CCCTCAGGAGGGGACCCAGAAGTTGTACTGCACACTTTTAATTGTAGAGGGGAATTTTTC'I‘AC
’I‘GTAATTTATCAAGAATGTTTAATAGTAGTTTTAATTCRACACAACTGTC TAATTATTCAGAAGATACTE
GEACCATCACAGTC CCATGCAGAATAAAACAATTTATAAACATGT GECAGGAAGTAGGARAAGCARTGTA
TGCCCCTCCCATCAGAGGAGAAATTAATTGTTCATCAHAGATTACAG GATTGTTATTAACAAGAGACGET
GGCAATAGGAATGGGACTGAGATTTTCAGACCTGGAGGAGGAGATATGAGGGACAATTG GAGARGTGAAT
TATACAAATATAMAGTAGTAAGAATTGAACCATTAGGAT TAGCACCCACCAAGECARAGAGAACGAGTGET
GCAGAGAGMMAAGAGCAGCAGTGACMTGGGAGCAATGTTCCC‘I'GGGTTCTTGGGAGCAGCAGGAAGC

ACT

<I7-284c3; PRT/ 1 ; HIV-1>

SAAENLWTVHGWWKEATTEFCASNAKAYETEVWATMPTDPNPQEMGNVTENFMW
NLWEQM—IEDVISLWDQSLKPCWCLTPLCVTLHCTDCENTITGGNNTNSKCNEDI{GNTTATILIEKGEM
CSFNVT’I‘DLRDKMQKEYALDVVPLDSTNTSMVSCNTSVITQACFWSFEPIPI}ECAEAGFAILKCNN
KTFDGKGPcmvsTVRCTHGIvavsTQLLLNGSLAEEEIvmsmmsmma:rvqmmmc-mpw
NN'I‘SKGII-MGPGRAFYATGRIVGDIRQAHCNISNNJWTNTLKQVARKLREQWNKTIA.E'KPPSGGDPEVV
LHTFNCRGEFFrcm.smssmsTQLENYSEDTGTIWPCRIKQFWQEVGMAPP:RG'EINcs

SKI'I‘GLLL_‘I‘HDGGNSNGTEIFREGGGDMRDNWRSELYKYKVVRIEPLGLAPTKAKRRWQREKR

<17=-306cl ; INA; BIV-1> ‘
AGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGGGATCAGGAAGAATTATCAGCACTTATGGAGA‘I'G
GGGCB.CCGTGCTCCTTGGGATGTTGATGATCTGTAGTGCTGTAGAACAATTGTGGGTCACAGTCTAT'I'AT
GGGGTACCTGTGTGGMAGAAGCAACCACCACTTTATTT TGTGCATCAGATGCTAMGCATATGACACAG
AGGCACATAA‘I‘G’I‘CTGGGCCACACATGCCTGTG‘I‘ACCTACAGACCCTAACCCACAAGRAGTAGTATTGGA
AAATGTGACAGAAGATTC'I‘AACA'I‘GTGGAAAAATAACA‘I‘GGTAGAACAGATGCATGAGGATATAATCB.GT
TTA’I‘GGGATCAAAGCC'I'AAAGCC‘.ATGTGTAAAATTAACCCCACTC'I'GTGTTACTCTAAATTGCBETGAT‘I‘
TCAATTGTACTAGTTCCAGCMTACTACTAATAGCAC.'TTGCATTGGTACCCATCGGAC‘I‘ACTAATAECGA
'I‘GG’I‘AGGGAGAAATTGGAAATGGAGGTAGGAGAAATAAAAMCTGCTCTITCAATGTCAGCMGCATA
AGGARTMGGTACAGAAAGAATATGCACTTTTTTATAAACTTGATGTMTGCCAATAGATAGTACGAGC'I.‘

A‘I‘ACATTGATACATTGCAACACTTCAACCATTACACAGGCCTGTCCAAAGGTATCCTTTGAMCAATTCC

'I‘ATACATTATI‘GTGCCCCGGC‘I‘GGTTTTGCGATTCTMAGTGTAACAATLAGACGTTCAGTGGBAMGGA
ARTAGTETCARCTCAARCTGCTGT

CCATGTAAAAATGTCAGCACAGTT CAATGTACACATGGAATTAGECC -
TAMTGGTAGTCTAGCAEAAGAAGAGATA@TAATTAG ETCTGACAATTTCTCGGACAATGC TARBATCAT
AATAGTACAL‘CTAAATAAATCTATAGAAA‘I‘TAATTG TACAAGAC CCAACAATAATACAAGAAARAGRATA

TC GATGGGGL‘CGGGMGAGTATATTATMAACAGGACMATAATAGGAGATATAAGAAAAGCACA‘I‘TGTA

ATATTAGTGGAGAAGAATGGMTAGAACGTTAAAAGGGATAGTTATAAAATPAAGAGAACAATTTGGGAA
GAATAAAACAATCATCTITGATAGATC CTCAGGAGGGGAC CTAGAAATTGAAATGCATAGTTTTAATTIGT
GGAGGAGAGT‘I‘CTTCTACTG‘I'AATACAACAAAACTATTTAATAGTGCTTGGAATGAGTCAGGT‘I‘ACAATG .

GEACAAATTCTARTGGAACTATTACACTC CCATGCAGAATMGACAMWGTMCAGGTGGCAG GARGT

AGGAARAGCAATGTATGCCCCTCC CATCACAGGACAAATTEGGTGTTCATCAAATATTACAGGACTAA‘I'P:.

TTAACAAGAGATGGTCETAACAGTAGCAATAGTAG TAATGTGAATEAGAC CTTCAGACCTACAGEGAGGAG
TAAATATARAGTARTACGARTTGALC CAATAGGAGTAGC

ATATCAGGEACAATTGGAGAAGCTGAATTATA
ACCCACCAAGGCMAGAGAAGAGTGGTGCAGAGAGAGMMGAGCAGTGGGAACGCTAGGAGCTA‘I‘GTTC

CTTCEETTCTTACGACCAGCAGGAAGCACT

<J-306¢1; PRT/ L ; HIV-1>
SAVEQLWVTVYYGV PWKEATTTLFCASDAKAEDTEME@VWATHACVFTDPNPQEVWENVTEDSNMWKN
SNTTNSTCLGTHRTINTDGREKLEMEVGE

MJEQDEIEDIISLWQSLKPCVETPLCVTINCTDFNCTSS

IKN’CSFHVTTSIHNWQKEYALE’!IEDVMPIDSTSYTLIHCNTSTITQACPKVSFEPIPIHYCAPAGFAI
LECNNKETF SGKGPC‘KIWSTVQCTHGIRPWSTQLLLNGSLAEEEIVIRSDNFSDNAKIIIVI-ENKSIEIN
CTRPNNNTRKRISMGPGRVYTI‘I‘GQIIGDIRKAHCNISGEEWNRTMCGIVIKDREQFGENKTIIFDRSSG
GDLEIEMHSFNCGGEFFYCNTTICDFNSAWNESGYNGTN SNGTI'I'LPCRIRQIVNRWQEVGKAMYAPPITG
QIRCSSNITGLILTRDGGNSSNSSNVNETFRPTGGDMRDNWRSELYKYKVIRIEPIGVAPTKAKRRWQR

EKR
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<U-332¢14; DNMA; HIV-1>
AGAARGAGCAGAAGACACTCECAATGAAAGC GAAGGACATGARGAAGCATTCGCAGCACTIGTGEAAAGE
GGGCATCATGCTCCTTGGGATGTTAA‘I‘GATC‘I‘GTAGTGCTGCACCABACTTG‘I‘GGGTCACAGTCTATTAT
GECETACCTETETGEAAAGAKGCARCCACCACTCTATT TTETECATCAGATEC TAAAGCATACARAACAG
AGGCTCATAATGTCTGGGCCACACA‘I‘GCCTGTG'I'ACCCACAGACCCCAACCCACMGAAGTAGTATTGGA
AAATGTGACACAAAATTTTAACATGTGEAAAAATAACATGETAGAACAGATGCATGAGEATATART TACT
cTATGGGATCAAAGCCTAAAGCCATGTGTAAAA‘I‘TAACCCCACTCTG'I‘GTTACTTTAAATTGCACTAAGT
TAAATAATTECACTGAGTITGCACANTGATACTACGAATAGTAC TAC G’ITGGAG:HATGGTACTTATTGC'AT
TAAGGTGGAGAATMAACTAATATAAGGGAAGAAATGACAAATTGCTCTTTCAATATTACCACAAGTGTA
AGAGATAAGGTGCATAMCMTATGC TOTCTTCTATAGATTTGATT TAGTACCAATAGAGGATCGAARATA
AGAATACTAGCTC TAATAATAGCTT“I‘AGATTGATAAATTGTMTACCT CAATCATTACACAGTCCTGTCC
AAAGGTAACCTTTGAGCCAATTCCCATACATTATTGTACCCCAGCTGGTTTTGCGATTCTMAGTGTMT
GATAAGARGTTCAATGEAAAAGCGUCATETACARAT GTCACCACACTACAATGTACACATGEAATTAAAC
CAGTAGTCTCAACTCAACTGOTCT I ARATGECAGTC TAGCAGAAGARGAGGTAGTARTTAGATCTGAARA
C TTCACMACMTGL‘TAA.?&ACCATAATAGTACAGCTGAACGAGACTGTAGMATTAATTGTACAAGACC‘I'
AGCAACAATACAAGAAAAAGTATMCTATAGGACCEGGGAGAGCATTTTTTACBACAGGGG&TGTAATAG
GMATATAAGGCAAGCATA'I'TGTAACGT?AGTAGGGCAMATGGAATAACACTTTMGACAGATAGT TAC
AAAACTAAGAGMCMTT’I‘GAGMTMMCMTMTTI‘TTAAGTCATCCTCGGGAGGGGAC CCAGAAATT
GTAACTCACAC.TTT‘I‘AAT’I‘GTGGAGGAGAATTTTTCTACTGTMTACAACACCMTGTTTAATAGTAC cT
GGGATAATAGTACCTGGGATTGGAATAATACTGAAGAGTCAAACAGCE.CTCCCA‘I‘TG’I‘AC'I‘CACATGCAG
AATAAAACMATTGTAMTATGTGGCAGGAGGTAGGAAEAGCAATGTATGCCCC POCCATCAGAGGACAA
ATTTGETETTCATCAAATATTACAG GACTGCTATTAACAAGAGATGGTGGAATMATAATAC GEGAART(E
AGACCTTCAGACCTGCAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATCATATAAATATAAAGTAGT
AAGAATTGAACCATI‘AGGAGTGGCACCCACCMGGCAAAGAGAAGAGTGGTGCAGAGAGMMBAGAGCA
CTECGAACAATAGGAGCTATGTTCCTIEGETTCTTGEGAGCAGCACGGAAGCACT

<F-332¢14;PRT/1;HIV-1> ' .

SAAPNLWVTVY YGVEPVWKEATTTLF CA SDAKAY KT EANNVWATHACVE TH PNPQEV VLENVTENFNMWKN
NMVEQMHEDIISLWDQSLKPCVKLTPLCVTLNCTKLNNCTELQNDTTNETTLENGTYCIKVENKTNIREE
MTNCSFNTTTSVRDKVHEQYALFYRFDLY P TEDENKNT SSNNSFRLINCNTSI ITOSCPRVIFER IPIHY
CTEAGFATLECHNDEKFNGKGECTNVSTVOCTHGIKEVVE TOLLLNGSLAEEEVVIRSENF THNARTIIVO
LNETVEINCTRDSNNTRKSITIGPGRAFFIGDVIGNIRQAYCNVSRAKWNNTLRQIVIRLREQFENKTL
TFRE S SGGDPETVTHTFNCGGEFFYCNT T P LENSTWDN S TWDWNNTEESNS TR TVLTCRIKQIVAMWQEV
GKKMYAPPIRGQIWCESNITGLLLTRDGGINNTGNETFRPAGGDMRDNWRSESYKYKVVRIEPLGEAFTK

AKRRVVQREER

<{I-356¢1;DNA; HIV-1= o .
AGAAAGAGCAGAAGACAGTGCCAATGANAGCGARCGAGACCAGCAAGAACTATCAGCGCTTGTGEAGATE
GGGCACGA‘I‘GCTCC!TTGGGA'I‘GTTGATGATCTGTAGTGCTACAGAAAAA‘I‘TGTGGGTCMAGTCTACTAT .

GORETACCTETETCEAAAGAACCAACTACCACTCTATTTT GTGCATCAGATECTARAGCATATGATALGE
AGGTACATAATETTTGEGC CRACACANGCCTETGTACCCACAGACCCCAACCCACAAGAAGTRGTATTGET
AMATETAACAGAAAAGTTTAACATGTG GAARAATRACATCGTAGARCARATECATGAGGACATAATCAAT
C‘I‘ATGGGATC.AAAGCCTAAAGCCBTGTGTAMATTMCCCCGCTCTGTATTACTTTAMTTGC'I'CTGA‘I'G
TTAGAAATTECACTCAGCAGGEGAATGATACTECCGCTAGTAC T GTATTCATTGGAAGACTAATGGTAG
MEAGAAAGTCATEGAGAARGGAGRRAATAARARACTGC TCTTTCAATATTACAACAAACATARGGGACRAL
GTCARG GAAGAG‘I‘A‘I‘GCACTTT‘T{TTATAAAATTGATATAGCACCAATAGATMTGATM TACTAGCTATA
GGTTGATAAATTGTAACACL'.‘TCAGTCAT'I'ACACAGGCCTGTCCAMGGTATCCTTTGAGCCAATTCCCAT
ACB.TTA‘I‘TGTGCCCCGGCTGGTTTTGCGATTCTAAAATGTGGAGATAAGAAGTTCMTGGAACAGGACTA
'I'GTAMMTGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTGTCAACTCMCTECTGTTAA
ACGECAGTC TAGCAGAAGAAGATGTMTAATTAGATCTGCCAATTTCACAGACAATGCTAAMACATAAT
AGTACAGCTGAAGGAATC TGTAGAAA’I"I‘ACTTG'I‘A‘I‘AAGACCGMCAATACAAGAAMAGTATTCATATA
GEAC CAGGGAAAACAT‘I“I“I‘TTACAACAGAAATAATAGGAAATATAAGACAAGCATATTGTBCCCTTGATG
GAACARAATGGAATAACACTTTAG CACAGATAGTTGAACAATTAAGGGGACAATTTGGAAATAAAMAAT
AGACTTTAAGCAACCCTCAGCAGEEEACCCAGAAGTTATAAT GCACAAGTTTAATTGIGCAGGGGARTTT
TTCTAC‘I‘GTAATTCAACACAAC'I'GTTTAATAG{I‘ACTTGGCCACTAAATGGTACTAGA’I‘CAGGTGGCACTG
AAGGAAGCACTEAAGGAAATATCACACTCC CATOTARAATARAACABATTATAAACAGGTGECAGEGAAGT
AGGAARAGCAATETATGCCCCTCCCATCAAAGGRATAAT TAGATGTTCATC GAATATTACAGGGECTGATA,
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TTAACAAGAGATGGTGGGGAGGGCAAGAACGATACCAACAGTACCGAGATCTTCAGACCTGGAGGAGGAG -
ATATGAGCGACAATTGEAGAAGTGAATTATATAAATATARAGTAGTAC GAATTGAACCATTAGEAGTAGC
ACC CACCAAGGCAAAGAGAAGAGTGG‘I‘GCAGAGAGAAAAAAGAGCAGTGGGGATGCTAGGAGCTATGTTC

. CTTGEGTTCTIGEEAGCAGCAGEGARGLACT

<Tf-356c1;PRT/L ;HTV-1> :
SA.'I'EKLWVTVYYGVPVWKEATTTLFCASDAKAYDTEV}EQVWATHACVPTDPNPQEVVLVNVTEKFMM

MEQM—IEDIINLWDQSLK'E'CVKLTPLCI'I‘LNCSDVRNCTEQGNDTMSTCIDWKTNGSEK‘MKGEIKN
CSFI\IITTI\TIRDKVKEEYALFYKEIA'E'IDNDTTSYRI;INCNTSVITQACEKVSFEPIPIH!CAPAGFAIL
KCGDKKFNGTGLCKNVS‘I‘VQCTHGIRPWSTQLLLNGSLAEEDVIIRSANFTDNMU.\TIIVQLEESVEITC
IRPMT'I‘RKSIHIGPGI{TFFTTEIIGNIRQAYCTLDGTIW]NN‘I‘ILAQIVEQLRGQFGI\]KTIDFKQPEGGDPE

VIMHKFNCGGEFFYCNSTQLFNS'I‘WPLNGTRSGGTEGSTEGNI’I‘LPCK]‘.KQIINRWQEVGKAMYEPPII{G '
IIRCSSNITGLILTRDGGEGIG.‘]DTNSTEIFRPGGGDMRDWRSEL‘!K!’KVVRIEPLWAPTKAKRRWQR :

EKR

<7-374¢l;DNA; HIV-1> . . )
AGAACAGCAGARGACACTEECAATGAANGTCANE GACACCAGGAAGAATTATCAGAACTTATGGAGATEGE '

GGCA'I‘C'I“I'GCTCCT‘I’GGGATATTAA‘I’GA‘I‘CTGTA.GTGC‘I‘GCAGAAAAATTGTGGGTAACAGTC‘I‘A‘I‘TATG _
GGETACC TGTGTGGAGAGAAGCANACACCACTTTATTTTGTGCATCAGATCC TAAAGCATATGATACAGA
AGTACATAATGTCTGGGCCAEACATGC‘.C'I'GTGTGCCCACAGACCCCAACCCACBAGAAGTAGTATTGGG}E

BATGTGACAGAATA‘I‘T‘I'TAA‘I‘ATGTGGAMAATAACATG_GTAG&ACAGATGCATGAGGATATAATCLGTT

TATGGEATCAAACCCTARAGCCATGTETAAAATTAAC TCCACTCTETGTTACTTFARRTTGCACTGATGC
AGTCTG’I‘ACTTCAAATTGCACTAA'I‘TCCACTGGTMGTCCACTCCTATTCCCACCACTGTTAGCAGTGAG
GACAAAGGAGRAATAARAAACTGCTCTTTCAATGET CACCACAAGCATARAAGATAGGATACAGAGAGAAT
ATGCAACTTTTTATAAGC 'I’TGA‘I‘GTAGTAECAATAGATGATGB.TGATBATBCTAGAGATGA‘I‘AATMTAC

TAGTAATAATAATACTAGTARCC CTAGTAAGACTCTCTATAGGTTGATAM‘I"I‘GTBACACCTCBGC CCTT

ACACAGGCETG'I‘CCBAAGG'I‘ATCC'I‘T'I‘GAACCAATTCCCATACA.TTAT‘I‘GTGCCCCAGC‘I‘GGTTTTGC!GA
ACAATGETAC

'J."TCTAAAGTGTAACAA'I‘AAGACATTCGATGGATCGGGACCATGTACAAATGTCAGCAC!AGT
ACAT GGAATTAGGCCAGTAGTGTCAACTCMTTGCTGTTAAATGGCAGTCTAGCAGAAGGAGATA’I‘AGTA

- ATCAGATCTGAAAA‘I‘TTCTCGM\CAATGCTAAAACCATAATAGTACAGCTGAAGGAATCTATAAGCATTA

A‘I"I‘GTACAAEACCCAACAACAATACAAGAAMAGTATACATATAGGACAAGGAAGGGCATTT TATACAAC
GTTGEAATAACGCTGTA

AGGAGATATAATAGGAGATATABGAMAGCACATTGTAACGTTAGTAGAGAAG
AACCGEAC TAGTTGAAAAATTAAAAGAACMTTTGGAAAAAGMACAATAAAATTTAAGC CATCOTCAL
GAGGGGACCCAGAGATTGTAATGCACATGTI‘TAATTGTGGAGGGGAGTTTTTCTACTGTAATAEATCAAA
ACTGTTTAATGT‘I‘GTTAATGATAC’I‘TGGATGGGATCAAATGACACTGGAGAAAT CGAGCTCCCATGTACA
ATAAAACAAATCGTAAGCATETGOCAGEAAGTAGGAANAG CAATGTATGCCCCTCCCATCAGRGGACARAR,

TGGTCGTARGGATCACRACAACACAAT

TTAGATGTTCATCAGATATCACAGEGCTGCTATTARCAAGAGA
TG@AMTG@cQTTcAGac;c_-rGGQ.G@@GA@;;TAT@GGGACAAWGGAGAAGTGAA{I:TMMAMTAT _
ARAGTAGTAAAAATTCAACCACTAGGAATAGCACCCACCARGECARAGAGAAGAGTGETECAGAGAGAAR

AAAGAGCAGTGGGAGCACTAGGAGCTATGTTCCTTGGG‘;’TCTTGGGAGCAGCAGGAAGCACT

<J=-374¢c1  BRT/ )L HIV=-1> . .
SAARKLWVTVY Y GV EVWREANTTLFCASDARA TEVHNVWATHACVPTDPN‘EQEVVLGNVTEYFNM
I\IMVEQMHEDIISLWDQSLKECVIG}TPLCVTLNETDAVCTSNCTNSTGTSTPIP’J.‘WS SEDKGELENCSEI .
VTTSIKDRIQR.EYATFYKDDVVFIDDDDNTRDDNNTSIWNTSNPSKTLYRLINCNTSALTQACPKV SFEP

IPTHYCAPAGRATLKCNNE I FDESGECINV, STVQCTHGIRPWSTQLLLNGSLAEGDIVIRSENFSI\NAK

TIIVOLRESISINCTRENNNTRES THIGOCRAFYTTGDIIGDIRKAHCNVE REGWNNAVNRLVERLKEQF

GERETIKFKPSSCENPEIVMHMFNCGEEFFY CNTSEFNWMTWMGSNDTGEIELPCRIKQIVSMWQEV

GKBMEPPIRGQIRCSSDITGLLLTRDGGKDDNNTIGNETFRPGGGDMRDNWRSELYK'!KVVKIQPLGIA

PTKARRRVVOREKR
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<HKB2; DNA: HiV=1i»
A'I'GAGMTGMGGAGAMTATCAGCACNGTGGAG&IGGGGG’TEEMATGGGGCACCATGCTCCTTGGGH
T’I‘GMGMGTG!EAGTGGTAGAGMMATTGTGGGTCACMTGTATTATGGGGTMCTG‘:‘GTGGMGGAA@

ACCACCAOTCTATTTTET GOATCAGATGCTAAACCATATGATACACACEIACRTARTET TTEACGCCACAC.

G-CC‘I‘G‘I‘GTAGCCACAGAGC‘.CCMCCCAGAAGAAGTAETATTGGTMATGTGACAGMTETTAACHTGTI
AAAMTGMATGGTAEAAQMATG'-C!ATGAGGATATAAI‘CAGT‘ITATGGGATCAAAGCGTAAAGCC‘ATG'I’G'

AAATPAACCCCACTOTGTGTTAGT T TAAAGTCCACTCATTTGAACAAT GATACTAATACCAATAGTAGTAI
GGGAGMTG&TAATWGGA@GATAAMAACTGCTCTWTATCMCMTMGEGGTAJ
G’I‘GCAEAAAGBA‘I‘ATGCAT‘I"I"I‘TT'EATA&AC‘I‘TGATATMTMCLATAGATAA.‘I‘GATAC’PAGCAGCTA‘I‘AJ

CAMTACACAGECCTGTCCARAGGTATCCTT TGAGCCRAT TCCCATAC

TIGACAAGCTIGTARCACCICAGT
'.T.’A‘I‘TGFI’ECCGCGGCTGGTTTTGCGATTETAMATGTMTAATBAGACGTTGAATGGMCAGGACCATGTH
M‘I’E‘I‘CAGCACAGTACBATGTACAGATGGMTTAGGCCAGTAGTATCAACTGAACTGG’I‘GTTAM‘I‘GGCN

CTAGCAGAAGAA@AGGTAGTAATTAGATCTGTCMTPTCACGG&CMTGGTAMAGCATMTMAQ&GC‘
COAACAANAATACAAGARAAAGARTCOGTATCCACAGRA

AACACATCTGTAGAAATTARTTGTACAAGAL
I..'.'GBEGGAGAECA'I‘I‘TGTTLCRLTAGGWLTAGGMATATGAGACAAGCACATTGTAAGATTAGTAGAGI
TAGCTAGCALATTAACAGAACARTT TGEARATAATAARACLATARN

ARATGEAATAACACTT TAAMAACAGA!
TITMGCAATCCTCAGGAGGGGACCWTTGTMCGCAGAGTTTTAATTGTGGAGGGGMTMTTCTJ
‘I‘G‘I’M‘l"I‘CAACACAACTG‘I‘T‘I‘MTAG‘I'ACTTGGTTTMTAGTACTTGGAETMTGMGGGTMTAACH
GAAGGMG’I’EACACM’I‘CRCCCTCCCATGEAGAATMTTATMCATGTGGCAGMAGTAGGMU
GCMTE'I‘ATGCCCC‘I‘CCCATC&GTGGAMT‘I‘AGATG‘I‘TCATMTMTACAGGGCTGC‘I‘ATI‘AAM
G OEAGATCTTCAGACCTECAGGAGCAGATATCAGGRACAATTGEN

GATGETGGTAATAGCAACARTGAGT
RGTGAATTA‘EATAAATATAMGTAGTAMTTGAACCATTAGMAGCACCCAECAAGGCAMGAGAM

GTCGETCCAGAGAGARAAAAGA

<HYB2; PRT/L; HIV-1»
MRVREXTORLWRWEWRWETMLLGMINLC BATERLWNVIVE Y GVEVWREAT P TLFCASDARAYDTEVIINVNAL

I-IACV'P‘I‘I:‘PNPQMWWIISLMSLHWTFLCVMMMW&
SSERMIMERGRIFNCSFNT E_TEIRGWQKEHFFMDIIPIJJND‘I‘TSYELTSCN’I‘SVITQACPKVEEEEZ
PIRYCAFAGFATLKCNNETFNGTGRQINVETVRCTHGIREVVS POLLLNGSLAREEVVIRIVAF TONAKT]

TVQLNTSVETNCTRENNNTRER TR IORGE GRAFVTIGK IGIMROAHCNT SRARNNN TLE) TASKIREQF Gl

NKTIIFKQSSGGDPEIVTHSFMCGGEFFYCNE‘I.‘QLFNS'IWFNSTWSTEGENNTEGSDTITLPCRIKQIIM

WQKVGRAMYAPEISGQIRESENITGLLLTRDGGNSNNESEIPRPGGGDMRDNWRSELWEPLEW
PTRAKREVVQREKHE



