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HIV VACCINE COMPOSITION

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of and priority to United States Patent Application Serial
No. 60/656,908, filed on March 1, 2005, the entirety of which is herein incorporated by
reference.

FIELD OF THE INVENTION

[0001] The present invention relates generally to a vaccine composition, and more-

specifically to an anti-HIV vaccine composition comprising a plurality of peptides.

BACKGROUND OF THE INVENTION

[0002] To date, no effective vaccine against HIV is commercially available. Different
HIV clades predominate in certain regions of the world. For example, clade C is found
predominantly in India, clade E in south east Asia, and clade B in North America. There is a
need to develop vaccine that can be formulated either as broadly reactive against a variety of
clades, or which is specifically tailored to a regional clade.

[0003] Infection of humans with HIV-1 results in immunity that while rarely protective,
nonetheless creates strong negative pressure on viral replication in vivo manifested as
antigenic variation. Indeed, a recent study has demonstrated that cellular immunity is
directed against variable epitopes much more frequently than previously appreciated (Altfeld,
M., et al., J Virol (2003), 77(13), 7330-7340).

[0004] A process for preparation of an immunogenic peptide mixture is described by
Torres in co-owned U.S. Patent Application No. 10/072,084 (publication number
2002/0183484), herein incorporated by reference. According to this process, immunogenic
eptitope sequences of a pathogen are assessed, and variability is evaluated. A peptide
mixture is synthesized comprising different peptides representative of the frequency with
which different amino acids are found at variable residues of selected epitopes of pathogenic
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proteins. Although this document teaches the specific method by which a peptide mixture

can be formulated, there is still a need to formulate specific anti-HIV vaccine compositions.

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to obviate or mitigate at least one
disadvantage of previous attempts at formulating HIV vaccines. Surprisingly, the inventive
composition, which is directed to mutti-clade HIV immunity and which targets only
hypervariable HIV epitopes, elicits a broadly reactive CTL and T-helper cell response.
[0006] According to an embodiment of the invention, there is provided an anti-HIV
vaccine composition comprising mixtures of isolated peptides, said mixtures being
formulated on the basis of at least two HIV proteins having a hypervariable region, said
isolated peptide mixtures representing variants of a hypervariable region of the HIV proteins,
each of said hypervariable regions comprising a plurality of variable amino acid residues
represented by two or more amino acids; in combination with a pharmaceutically acceptable
carrier; wherein the composition comprises at least one of SEQ ID NO:1 to SEQ ID NO:176,
or peptide analogues thereof.

[0007] According to another embodiment of the invention there is provided an anti-
HIV vaccine composition comprising at least one of SEQ ID NO:1 to SEQ ID NO: 176, or
peptide analogues thereof; in combination with a pharmaceutically acceptable carrier.
[0008] The inventive composition, which is directed to muiti-clade HIV immunity, and
which targets only hypervariable HIV epitopes, elicits a broadly reactive CTL and T-helper
cell response.

[0009] Other aspects and features of the present invention will become apparent to
those ordinarily skilled in the art upon review of the following description of specific
embodiments of the invention in conjunction with the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Embodiments of the present invention will now be described, by way of
example only, with reference to the attached Figures, wherein:
[0011] Figure 1 illustrates a method by which the vaccine is assembled.
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[0012] Figure 2 depicts the peptides in V1 (SEQ ID NO:1 to SEQ ID NO:16). Figure
3 illustrates the amino acids in V1. Figure 4 provides characteristics of V1.

[0013] Figure 5 depicts the peptides in V2 (SEQ ID NO:17 to SEQ ID NO:32). Figure
6 illustrates the amino acids in V2. Figure 7 provides characteristics of V2.

[0014] Figure 8 depicts 16 peptides in V3 (SEQ ID NO:33 to SEQ ID NO:48). Figure
9 illustrates the amino acids in V3. Figure 10 provides characteristics of V3.

[0015] Figure 11 depicts the in V4 (SEQ ID NO:49 to SEQ ID NO:64). Figure 12
illustrates amino acid in V4. Figure 13 provides characteristics of V4.

[0016] Figure 14 depicts the peptides in V5 (SEQ ID NO:65 to SEQ ID NO:80).
Figure 15 illustrates the amino acids in V5. Figure 16 provides characteristics of V5.

[0017] Figure 17 depicts the peptides in V6 (SEQ ID NO:81 to SEQ ID NO:96).
Figure 18 illustrates the amino acids in V6. Figure 19 provides characteristics of V6.

[0018] Figure 20 depicts the peptides in V7(SEQ ID NO:97 to SEQ ID NO:1 12).
Figure 21 illustrates the amino acids in V7. Figure 22 provides characteristics of V7.

[0019] Figure 23 depicts the peptides in V8 (SEQ ID NO:113 - SEQ ID NO:128).
Figure 24 illustrates the amino acids in V8. Figure 25 provides characteristics of V8.

[0020] Figure 26 depicts the peptides in VO (SEQ ID NO:129 to SEQ ID NO:144).
Figure 27 illustrates the amino acids in V9. Figure 28 provides characteristics of V9.

[0021] Figure 29 depicts the peptides in V10 (SEQ ID NO:145 to SEQ ID NO:160).
Figure 30 illustrates the amino acids in V10. Figure 31 provides characteristics of V10.
[0022] Figure 32 depicts the peptides in V11 (SEQ ID NO:161 to SEQ ID NO:168).
Figure 33 illustrates the amino acids in V11. Figure 34 provides characteristics of V11.
[0023] Figure 35 depicts the peptides in V12 (SEQ ID NO:169 to SEQ ID NO:176).
Figure 36 illustrates the amino acids in V12. Figure 37 provides characteristics of V12,
[0024] Figure 38 depicts MALDI mass spec and analytical HPLC of V1. Figure 39
depicts MALDI mass spec and analytical HPLC of V2. Figure 40 depicts MALDI mass spec
and analytical HPLC of V3. Figure 41 depicts MALDI mass spec and analytical HPLC of V4.
Figure 42 depicts MALDI mass spec and analytical HPLC of V5.

[0025] Figure 43 depicts the MALDI mass spec of V8. Figure 44 depicts the MALDI
mass spec of V7. Figure 45 depicts the MALDI mass spec of V8. Figure 46 depicts the
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MALDI mass spec of V9. Figure 47 depicts the MALDI mass spec of V10. Figure 48
depicts the MALDI mass spec of V11. Figure 49 depicts the MALDI mass spec of V12

[0026] Figure 50 illustrates stimulation indices (SI) for vaccinated monkeys.
[0027] Figure 51 illustrates a CTL response at 2 and 5 weeks post vaccination.
[0028] Figure 52 illustrates the effect of the invention for multiple variants of HIV.
[0029] Figure 53 shows mucosal immunity developed by vaccinated monkeys.
[0030] Figure 54 shows induction of antibody binding response.

[0031] Figure 55 shows (a) HPLC chromatograms and (b) mass spectra of an
exemplary vaccine formulation of the present invention.

[0032] Figure 56 illustrates induction of reactive cellular immunity of the vaccine of
the present invention.

[0033] Figure 57 illustrates the expansion of cytotoxic CD4" T cells in vaccinated
animals.

[0034] Figure 58 illustrates the efficacy of a vaccine of the present invention in HLA

transgenic mice.

DETAILED DESCRIPTION

[0035] Generally, the invention relates to a vaccine composition, and more
specifically to an anti-HIV vaccine composition comprising mixtures of isolated peptides, said
mixtures being formulated on the basis of at least two HIV proteins having a hypervariable
region, said isolated peptide mixtures representing variants of a hypervariable region of the
HIV proteins, each of said hypervariable regions comprising a plurality of variable amino acid
residues represented by two or more amino acids; in combination with a pharmaceutically
acceptable carrier; wherein the composition comprises at least one of SEQ ID NO:1 to SEQ
ID NO:176, or peptide analogues thereof. The peptides may or may not have a conservative
substitution therein. Advantageously, the HIV vaccine composition prepared according to the
invention elicits a broadly reactive cellular immunity, targeting only hypervariable epitopes of
HIV-1.

[0036] The plurality of variable amino acid residues may comprise three or more
residues. At least one of said HIV proteins is an envelope protein or HIV-1 gp120.
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[0037] The isolated peptides are lipidated peptides SEQ ID NO:81 to SEQ ID
NO:178, or peptide analogues thereof. They may comprise at least two of the following
mixtures of isolated peptides: (a) eight or more of SEQ ID NO:1 to SEQ ID NO:16, or peptide
analogues thereof; (b) eight or more of SEQ ID NO:17 to SEQ ID NO:32, or peptide
analogues thereof; (c) eight or more of SEQ ID NO:33 to SEQ ID NO:48, or peptide
analogues thereof; (d) eight or more of SEQ ID NO:49 to SEQ ID NO:64, or peptide
analogues thereof; or (e) eight or more of SEQ ID NO:65 to SEQ ID NO:80, or peptide
analogues thereof.

[0038] Optionally, at least one of said mixtures of isolated peptides represents a
hypervariable region of HIV-1 Gag protein. The peptides within said mixture of isolated
peptides may represent a hypervariable region of HIV-1 Gag protein which comprises SEQ
ID NO:161 to SEQ ID NO:176, or peptide analogues thereof.

[0039] The anti-HIV vaccine composition may comprise the following isolated
peptides: (a) SEQ ID NO:161 to SEQ ID NO:168, or peptide analogues thereof; (b) SEQ ID
NO:169 to SEQ ID NO:176, or peptide analogues thereof, or (c) SEQ ID NO:1 to SEQ ID
NO: 176. Typically, the composition comprises at least one of SEQ ID NO:1 to SEQ ID NO:
176, or peptide analogues thereof, in combination with a pharmaceutically acceptable carrier.
[0040] The composition can be formulated using oligonucleotides encoding the
isolated peptides, or peptide analogues thereof. For example, the oligonucleotides can be
delivered in viral or non-viral vectors.

[0041] When the anti-HIV vaccine composition comprises lipidated peptides a
lipidated oligopeptide spacer may be attached thereto. The spacer can comprise 3 (a
tripeptide) or fewer amino acids. In one example, the spacer comprises Lys-Ser-Ser wherein
the Lys residue is lipidated. The spacer can be attached to the N-terminal residue of the
isolated peptide. Alternatively, the lipidated peptides are lipidated at the N-terminal or C-
terminal amino acid residue.

[0042] As used in the present invention, the term “hypervariable region” refers to a
portion of the HIV protein which shows a high degree of amino acid variation from molecule
to molecule. This is likely different from a hypervariable nucleotide region, which may or may
not result in amino acid variation. As would be understood in the art, a hypervariable region
can be determined in situations where a particular amino acid is present at a given position in

5



WO 2006/092046 PCT/CA2006/000295

less than or equal to a pre-determined percentage of sequences. For example, if the pre-
determined percentage is 90%, then this means that a particular amino acid is present at a
given position in less than or equal to 90% of the sequences analyzed in a typical sequence
database. In the present invention, the isolated peptide mixtures represent variants of a
hypervariable region of the HIV proteins. Each of the hypervariable regions comprises a
plurality of variable amino acid residues represented by two or more amino acids. The
plurality of peptides as referred to herein may comprise three or more residues.

[0043] As used in the present invention, a “conservative substitution” means a
substitution of an individual residue with another residue, as would be readily understood by
the person of ordinary skill in the art. For the peptides prepared according to the invention, it
may be appropriate to substitute at individual residues other amino acids that are related in
structure, such as sulfur-containing amino acids, negatively charged amino acids, etc.
Exemplary substitutions include, but are not limited to, Arg-Lys, Glu-Asp, GIn-Asn, Thr-Ser,
Phe-Tyr, or Leu-lle. In this way, the replacement of an amino acid with a conservative
substitution would be considered equivalent. Reference is made to such substitution
matrices as PAM250 and BLOSUM62, which show, for example that replacement of lysine
by arginine, or valine with isoleucine are considered conservative substitutions.

[0044] As used in the present invention, a “peptide analogue” refers to a peptide of
the present invention which comprises a conservative substitution as described above, a
deletion of an amino acid, or an insertion of an amino acid, such that the conservative
substitution, deletion or insertion has no material effect on the function of the peptide.
[0045] According to an embodiment of the invention, there is provided an anti-HIV
vaccine composition comprising mixtures of isolated peptides. The mixtures are formulated
on the basis of at least two HIV proteins, each of which has a hypervariable region. The
composition comprises at least one of SEQ ID NO:1 to SEQ ID NO:176 or peptide analogues
thereof (which may or may not have a conservative substitution therein). It would be
understood that peptides of any length could be used in the composition of the present
invention. ldeally, peptides having 15 or more residues are used, but fragments of any
length, particularly shorter than those presented herein, may also be used. Further, any
number of these peptides could be included in the vaccine composition of the present
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invention. The peptide mixtures are formulated in combination with a pharmaceutically
acceptable carrier.

[0046] At least one of the HIV proteins may be an envelope protein. Optionally, one
of the HIV proteins is HIV-1 gp120, in which case the isolated peptide mixtures may be
selected from the group consisting of SEQ ID NO:1 to SEQ ID NO:160, or peptide analogues
thereof.

[0047] A portion of said isolated peptides may be lipidated peptides, for example,
those selected from the group consisting of SEQ ID NO:81 to SEQ ID NO:160, or peptide
analogues thereof.

[0048] As a specific example, an anti-HIV vaccine composition comprises at least two
of the following mixtures of isolated peptides:

[0049] (a) eight or more of SEQ ID NO:1 to SEQ ID NO:16, or peptide analogues
thereof;

[0050] (b) eight or more of SEQ D NO:17 to SEQ ID NO:32, or peptide analogues
thereof;

[0051] (c) eight or more of SEQ ID NO:33 to SEQ ID NO:48, or peptide analogues
thereof;

[0052] (d) eight or more of SEQ ID NO:49 to SEQ ID NO:64, or peptide analogues
thereof; and

[0053] (e) eight or more of SEQ ID NO:65 to SEQ ID NO:80, or peptide analogues
thereof.

[0054] According to an embodiment of the invention, at least one of the mixtures of

isolated peptides may represent a hypervariable region of HIV-1 Gag protein, in which case,
the mixture of isolated peptides representing a hypervariable region of HIV-1 Gag protein
may be selected from the group consisting of SEQ ID NO:161 to SEQ ID NO:1786, or peptide
analogues thereof, which may or may not be lipidated.

[0055] As a specific example, the anti-HIV vaccine may include the following isolated
peptides: SEQ ID NO:161 to SEQ ID NO:168, or peptide analogues thereof; and SEQ ID
NO:169 to SEQ ID NO:176, or peptide analogues thereof.
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[0056] An exemplary anti-HIV composition may comprise SEQ ID NO:1 to SEQ ID
NO: 176 or peptide analogues thereof, in combination with a pharmaceutically acceptable
carrier.

[0057] The inventive composition, which is directed to multi-clade HIV immunity, and

which targets only hypervariable HIV epitopes, elicits a broadly reactive CTL and T-helper
cell response.

[0058] SEQ ID NO:1 to SEQ ID NO:176 are peptides which may be used in
combination according to an aspect of the invention. Although all peptides of SEQ ID NO:1 to
SEQ ID NO:176 may be used in combination as the vaccine formulation, sub-groups of
these peptides could be used together according to the invention.

[0059] Conservative substitution of amino acid residues within any of the peptides
shown in SEQ ID NO:1 to SEQ ID NO:176 may also be used according to the invention.
[0060] Preparation of the Vaccine Composition: The vaccine may be prepared

according to the methodology described by Torres in U.S. Patent Application No. 10/072,084
(publication number 2002/0183484), or by any alternative methodology acceptable to one
skilled in the art. For example, oligonucleotides encoding these peptides may be inserted in
viral or non-viral vectors for delivery. Peptides may be synthesized individually in and mixed
together to accomplish an acceptable composition. Any variety of different modes by which
these peptide antigens may be prepared is acceptable for use with the invention.

[0061] In selection of the proteins from which hypervariable isotopes are to be
assessed, according to an embodiment of the invention, selection of more than one viral
gene product (protein) may have the advantage that different types of responses will be
induced by the vaccine. For example, a cytoplasmic protein and an envelope protein may be
selected. In the case that two or more viral gene products are selected from which a
hypervariable epitope is represented, a broad based reactivity can be accomplished. From
each of the proteins chosen, one or more hypervariable epitope regions can be targeted, for
example, two hypervariable epitope regions from each protein, to arrive at the peptide
mixture. From each hypervariable epitope region, the peptide length is selected, and within
the peptide, a plurality of variable residues are selected. Each variable residue having at
least two optional amino acids, found naturally occurring in sequenced versions of the virus.
In this way, a high degree of variability is represented. For example, three or four variable
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residues may be represented in the mixture of peptides, each having two or more different
amino acids represented in the sequenced database records for HIV variants. If two variable
residues are indicated in a hypervariable region, 22 different peptides would be used in the
mixture representing that particular region. If three or four variable residues are indicated in
a hypervariable region, the number of peptides in the resulting mixture would be 2° and 2*,
respectively, and so on.

[0062] Once the proteins, hypervariable regions, peptide lengths, and variable
residues are selected, the synthesis of the peptide mixtures occurs, according to any
acceptable method of peptide synthesis.

[0063] According to the synthesis disclosed by Torres in U.S. Patent Application No.
10/072,084 (publication number 2002/0183484), peptide mixtures are synthesized with each
different peptide sequence represented in roughly equimolar quantities. However, there is
no requirement to provide equimolar quantities of the individual peptides.

[0064] The peptides can be lipidated by any conventional or acceptable method
known in the art to introduce lipids to the vaccine. This can be achieved by attaching one or
more lipid moities to the peptides of the vaccine composition. There are several ways for
introducing lipids. The lipids can be attached via an oligopeptide spacer at either the N- or
C-terminus of the vaccine peptides between the peptide and the lipid moiety. The
oligopeptide can comprise any number of amino acid residues and the lipid moiety can be
attached to any of the amino acid residues in the oligopeptide. Typically, the fipid moiety is
bulky and is added to the N-terminus end of the oligopeptide such that it is separated from
the amino acids of the vaccine peptide to prevent any possible interference with functional
portions, for example, of the amino acids in the vaccine peptides. A suitable spacer is
selected for the particular application used. Usually, the spacer comprises no more than 3
amino acids which are relatively simple in structure (such as, but not limited to, serine,
glycine or asparagine, for example). Serine is suitable as it increases the solubility of
lipidated peptides in water. Also, it is advantageous to include lysine in the oligopeptide,
which permits the addition of two lipid moieties. Alternatively, the vaccine peptides can be
lipidated directly without using a spacer at all. In this way, either the N- or C-terminal amino
acid residue of the vaccine peptide is itself lipidated. Finally, the vaccine peptide can
undergo total lipidation, i.e., one or more residues of the peptide can be lipidated. One

9
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advantage of total lipidation is that the vaccine peptides can be purified first, then lipidated.
This overcomes some of the problems associated with the purification of lipidated peptides.
[0065] Peptides need not be lipidated, but it may be advantageous for certain
peptides to be lipidated with any acceptable lipid, such as palmitic acid, so as to allow a
peptide to pass through lipid bilayer. Peptides incorporating lipidation may benefit from
placement of a KSS motif at their N-termini. The peptides incorporating lipidation may
contain 1 or more lipid moieties, for example, two lipid moieties per peptide. Lipidated
peptides may move more easily through cytoplasm and lipid bilayer, and may result in an
enhanced CTL response.

[0066] In order to formulate a vaccine that is clade-specific, the proteins selected
may contain hypervariable regions with selected variable amino acids that are characteristic
of the variability found within the clade of interest. This allows the vaccine to take advantage
of regional variability while targeting regional distinctiveness. To formulate a vaccine that
has less regional distinctiveness, the variable residues selected for the peptides in the
mixtures may be representative of a broader base of variability from a variety of different
regions. For example, a vaccine formulated to provide in India would target variable residues
particular to clade C sequences. A vaccine formulated to provide in South East Asia could
target variable residues characteristic of clade E sequences.

EXAMPLES
[0067] Example 1: Anti HIV-1 Peptide Composition.
[0068] The vaccine composition is based on 12 peptide-based components in

combination with an adjuvant and a buffer. The exact composition of the 12 components is
detailed below. Two different proteins were used in formulation of the composition,
specifically: gp120, an envelope protein, and Gag protein. Peptides mixtures used for this
embodiment of the invention were determined by analysing HIV clades from around the
world, (clades A, B, C, D and E), and arriving at hypervariable regions common to different
clades. Clade B, which is the predominant clade found in North America, is most highly
characterized, and is well-represented in the selected hypervariable regions of this example.
however, equal weight was given to data from all clades when selecting hypervariable
regions. Briefly, once the proteins and hypervariable regions were selected for the vaccine,

10
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the method of Torres described in co-owned U.S. Patent Application No. 10/072,084
(publication number 2002/0183484), was used to arrive at individual peptide mixtures.

[0069] The 12 peptide-based components are as follows: 5 non-lipidated
formulations, each comprised of 16 unique species (V1-V5); 5 formulations that are the same
as the non-lipidated formulations, but each having a lipid tail added (V6-V10); and 2
additional lipidated formulations, each with 8 unique variants (V11-V12). Formulations V1-
V10 are derived from 5 hypervariable regions in the gp120 envelope protein, while
formulations V11 and V12 are from variable regions in a Gag protein. According to this
example, the vaccine is the combination of all these components. The peptide compositions
V1 to V12 are prepared using any possible peptide synthesis, and may be prepared using
the method described in co-owned U.S. Patent Application No. 10/072,084 (publication
number 2002/0183484), herein incorporated by reference. The composition of the 12
components V1 to V12 is detailed below.

[0070] Figure 1 provides a diagrammatic representation of a method by which the
vaccine can be assembled, once the crude peptide-based components have been prepared.
Briefly, HPLC purified fractions of twelve components or “variosites” V1 to V12 are subjected
individually to an ion exchange procedure to replace a TFA counter ion with an acetate ion.
No loss of the peptide products is seen at this step. Identification by MS and analytical
HPLC may be conducted to ensure identification of V1 to V12. Components V1 to V5 are
subjected to QC analysis and concentrated. These non-lipidated peptides are pooled into a
non-lipidated mixture. Components V6 to V12 are pooled to form a lipidated mixture. These
procedures may be conducted under non-sterile conditions. Both of the pooled mixtures are
then sterile filtered, for example through a 0.22 micron filter, and a loss of up to about 10% of
the product may be experienced at this stage. The remaining procedure is conducted under
aseptic conditions. The lipidated and non-lipidated mixtures are then pooled, and identity
can be conducted using MS and analytical HPLC. A sterile solution (or suspension) is
formed containing the twelve variosite mixtures. The solution is then lyophilized to produce a
sterile vial of sterile lyophilized peptide vaccine. This bulk product may be stored frozen at -
20 °C or below.

[0071] A lipidated oligopeptide was used for lipidating the isolated vaccine
polypeptides in this example. The peptides were lipidated at their N-termini. A lysine-serine-
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serine (Lys-Ser-Ser) tripeptide was covalently attached to the N-terminus of the peptides of
SEQ ID NOs: 1 to 80, where the Lys residue was lipidated. The resulting lipidated peptides
are SEQ ID NOs: 81 to 160.

[0072] For lipidation using a lipidated peptide, any known protocol can be used. In
the example of the present invention, lipidation is performed as follows. Upon completion of
the synthesis of a mixed peptide composition (V6 - V12) on the synthesiser, the resin is
removed from the column and placed into a vial. Dissolve 10 eq. of the Palmitic Acid, 10 eq.
of TBTU and 10 eq. HOBT (all relative to the resin) in DMF (10 mi/0.1 mmol resin). Add the
solution to the peptidyl resin in the vial. Add 20 eq. (refative to the resin) of the DIPEA. Adjust
pH to 8-9 by adding DIPEA drop-wise. Seal the vial with a screw cap and shake the mixture
overnight (at least 12 hours).

[0073] To formulate the vaccine for injection, three sterile components are used. The
sterile peptide vaccine (100 g), containing an equal amount (8.333 ug) of each of V1 to V12,
is combined with Montanide™ adjuvant (500 uL) as Montanide ISA 51 (Seppic) emulsion,
which has been sterile sealed and with phosphate buffered saline (PBS) pH 7.4, in an
amount of 500 uL of a sterile injectable quality.

[0074] Figure 2 depicts the 16 peptides found in V1, along with the molecular
weights of each peptide. In this figure, as with other figures depicting the peptides inV2to
V12, " *" denotes a variable site at which more than one amino acid is used in the peptide
formulation. These 16 peptides are listed as SEQ ID NO:1 to SEQ ID NO:16, respectively.
As shown in Figure 2, sixteen peptides are found in this peptide mixture. roughly in
equimolar quantities. Each of the 16 peptides contains 27 amino acids. At residues 2, 4, 6
and 20, variable amino acids may be present, according to the sequences found in
databases representing variants of HIV. All of the combinations of peptides are represented.
Thus, 2* (16) variants of this hypervariable residue are found in the mixture V1. Figure 3
illustrates the amount of each amino acid present in V1.

[0075] Figure 4 provides characterizing details of V1, such as molecular weight,
protein, counter ion and lipid content.

[0076] Figure 5 depicts the 16 peptides found in V2, along with the molecular
weights of each peptide. These 16 peptides are listed as SEQ ID NO:17 to SEQ ID NO:32,

12



WO 2006/092046 PCT/CA2006/000295

respectively. Figure 6 illustrates the amount of each amino acid present in V2. Figure 7
provides characterizing details of V2.

[0077] Figure 8 depicts the 16 peptides found in V3, along with the molecular
weights of each peptide. These 16 peptides are listed as SEQ ID NO:33 to SEQ ID NO:48,
respectively. Figure 9 illustrates the amount of each amino acid present in V3. Figure 10
provides characterizing details of V3.

[0078] Figure 11 depicts the 16 peptides found in V4, along with the molecular
weights of each peptide. These 16 peptides are listed as SEQ ID NO:49 to SEQ ID NO:64,
respectively. Figure 12 illustrates the amount of each amino acid present in V4. Figure 13
provides characterizing details of V4.

[0079] Figure 14 depicts the 16 peptides found in V5, along with the molecular
weights of each peptide. These 16 peptides are listed as SEQ ID NO:65 to SEQ ID NO:80,
respectively. Figure 15 illustrates the amount of each amino acid present in V5. Figure 16
provides characterizing details of V5.

[0080] Figure 17 depicts the 16 peptides found in V6, along with the molecular
weights of each peptide. These 16 peptides are listed as SEQ ID NO:81 to SEQ ID NO:96,
respectively. These peptides are lipidated. Figure 18 illustrates the amount of each amino
acid present in V6. Figure 19 provides characterizing details of V6.

[0081] Figure 20 depicts the 16 peptides found in V7, along with the molecular
weights of each peptide. These 16 peptides are listed as SEQ ID NO:97 to SEQ ID NO:112,
respectively. These peptides are lipidated. Figure 21 illustrates the amount of each amino
acid present in V7. Figure 22 provides characterizing details of V7.

[0082] Figure 23 depicis the 16 peptides found in V8, along with the molecular
weights of each peptide. These 16 peptides are listed as SEQ ID NO:113 to SEQ ID
NO:128, respectively. These peptides are lipidated. Figure 24 illustrates the amount of
each amino acid present in V8. Figure 25 provides characterizing details of V8.

[0083] Figure 26 depicts the 16 peptides found in V9, along with the molecular
weights of each peptide. These 16 peptides are listed as SEQ ID NO:129 to SEQ ID
NO:144, respectively. These peptides are lipidated. Figure 27 illustrates the amount of
each amino acid present in V9. Figure 28 provides characterizing details of V9.
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Figure 29 depicts the 16 peptides found in V10, along with the molecular

weights of each peptide. These 16 peptides are listed as SEQ ID NO:145 to SEQ ID
NO:160, respectively. These peptides are lipidated. Figure 30 illustrates the amount of

each amino acid present in V10. Figure 31 provides characterizing details of V10.

[0085]

Figure 32 depicts the 8 peptides found in V11, along with the molecular

weights of each peptide. These 8 peptides which may or may not be lipidated are listed
as SEQ ID NO:161 to SEQ ID NO:168, respectively. Figure 33 illustrates the amount of
each amino acid present in V11. Figure 34 provides characterizing details of V11.

[0086]

Figure 35 depicts the 8 peptides found in V12, along with the molecular

weights of each peptide. These 8 peptides which may or may not be lipidated are listed as
SEQ ID NO:169 to SEQ ID NO:176, respectively. Figure 36 illustrates the amount of each
amino acid present in V12. Figure 37 provides characterizing details of V12.

[0087]

Figure 38 depicts the MALD] mass spectrum and an analytical HPLC

spectrum of the crude peptide mixture V1.

[0088]

Figure 39 depicts the MALDI mass spectrum and an analytical HPLC

spectrum of the crude peptide mixture V2.

[0089]

Figure 40 depicts the MALDI mass spectrum and an analytical HPLC

spectrum of the crude peptide mixture V3.

[0090]

Figure 41 depicts the MALD! mass spectrum and an analytical HPLC

spectrum of the crude peptide mixture V4.

[0091]

Figure 42 depicts the MALD! mass spectrum and an analytical HPLC

spectrum of the crude peptide mixture V5.

[0092]
[0093]
[0094]
[0095]
[0096]
[0097]
[0098]
[0099]

Figure 43 depicts the MALDI mass spectrum of crude peptide mixture V6.
Figure 44 depicts the MALDI mass spectrum of crude peptide mixture V7.
Figure 45 depicts the MALDI mass spectrum of crude peptide mixture V8.
Figure 46 depicts the MALDI mass spectrum of crude peptide mixture V9.
Figure 47 depicts the MALDI mass spectrum of crude peptide mixture V10.
Figure 48 depicts the MALDI mass spectrum of crude peptide mixture V11,
Figure 49 depicts the MALDI mass spectrum of crude peptide mixture V12.
The final vaccine composition comprises 80 different peptides (SEQ ID NOs: 1

to 80) that represent frequently occurring and predicted sequences present in five
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hypervariable regions of the HIV-1 gp120, as well lipidated versions of these 80 peptides
(SEQ ID NOs: 81 to 160), and 16 additional peptides (SEQ ID NOs: 161 to 176) which may
or may not be lipidated and based on two variable regions in the HIV-1 Gag protein (176
peptides in total), in combination with an adjuvant and a buffer.

[00100] A group of 6 cynomolgus macaques were immunized simultaneously with 0.1
mg of the final vaccine composition. This procedure was used instead of employ a prime-
boost immunization schedule.

[00101] Animals received four subcutaneous immunizations. Data indicate that the
animals have robust virus-specific CTL responses (measured using an IFN-g ELISPOT
assay) against recombinant vaccinia constructs expressing HIV antigens from six HIV clades
(A, B, C, D, E, F) as well as four clade B variants. Similarly, T helper cell proliferative
responses have been observed against recombinant envelope proteins derived from multiple
clades of virus (Clades B, C, and E). IgG Binding antibodies against gp120 were detected at
high serum dilutions (>1:10,000). igA antibodies against gp120 were also detected in saliva
at lower titers. Induction of neutralizing antibodies is currently being evaluated. The vaccine
elicits balanced, broadly reactive immunity against many HIV clades and variants.

[00102] Figure 50 illustrates the Stimulation Indices (SI) for the six monkeys. Six
different monkeys were assessed for stimulation indices of peripheral blood mononuclear
cells (PBMC) after exposure to a variety of antigens. The legend illustrates “vaccine” as one
of the antigens, in this case meaning non-lipidated peptide compositions V1 to V5
(representing hypervariable regions of envelop proteins). The remaining antigens shown are
recombinant proteins representing envelope proteins from which the vaccine of this example
is derived. The clade from which the protein is derived is listed parenthetically beside the
named protein in the legend. The final antigen of the iegend p55 (B) is derived from Gag,
while all others shown are from Gp 120. Briefly, stimulation indices are a measurement of
proliferation conducted with *H-thymidine added at day 5 post-isolation. Harvesting was
done at day 6. These data indicate that the vaccine elicits response in the animals.

[00103] Figure 51 shows a CTL response for one of the monkeys at 2 weeks and 5
weeks after delivery of the 4 vaccinations. These data illustrate the induction of CTL
response using an EliSpot™ assay, and “SPC” means spot forming celis. Briefly, PBMCs
are infected with different vectors expressing viral proteins of interest. The antigens used are
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shown with the clade from which each is derived listed parenthetically. Data illustrate
response at both 2 weeks and 5 weeks post vaccination. Although the response is more
pronounced at 2 weeks, the 5 week response shows a lasting effect to be detectable,
although decayed from the high 2 week response. Thus, the vaccine is broadly reactive, as
shown by the high response to the panel multiple variants used. Notably, representation
from clades A to F is provided in the panel of antigens tested, and in each case, reactivity is
ilustrated. Thus, the vaccine induces a broadly reactive response. It is also illustrated from
the lasting response seen even at 5 weeks, that an immunological memory can be achieved,
lasting beyond 5 weeks post vaccination.

[00104] Figure 52 illustrates the average neutralizing antibody titres to multiple
variants of HIV, clade B strains. The first bar shows a baseline titre, while the second bar
illustrates the greatly increased response illustrated after the third vaccination. Neutralization
was conducted in TZM-b1 cells. Virus stocks used were: HIV-1 MN (H9-grown, 11-01-02);
SF162 (PBMC-grown, 03-13-03); SS1196.01 (293T-transfection, 03-04-04).

[00105] Figure 53 shows the mucosal immunity developed by monkeys, characterized
by anti-HIV-1 IgA, after immunization with the vaccine outlined above. Salivary samples
were collected from anesthetized adult cynomolgous monkeys two weeks after the third
immunization with the vaccine. Saliva was collected by using sterile 3-ml plastic transfer
pipettes. Immediately, EDTA was added to a final concentration of 5 mM to prevent formation
of heterotypic calcium ion-dependent immunoglobulin-mucin complexes and to inhibit the
IgA1 protease activity in the saliva. The saliva samples were held at -80°C after filtration
through a 0.22 micron Millipore™ filter until assay.

[00106] ELISA to detect IgA antibodies in saliva was conducted as follows. Immulo™-
2 plates (Dynatech, Chantilly, Va.) were coated overnight with recombinant HIV-1 gp120 at a
concentration of 5 ug/ml in 0.05 M carbonate buffer (pH 9.6). Unbound protein was washed
from the wells that were then blocked with phosphate-buffered saline (PBS; pH 8.0)
containing 0.1% BSA. After the wells were washed, dilutions of saliva samples from each
monkey were added in duplicate and incubated overnight with shaking. After the diluted
saliva was washed out, a biotinylated affinity-purified polyclonal goat anti-monkey a chain
antibody at 2.0 ug/ml was used to detect bound SIgA antibodies. After being washed,
streptavidin conjugated with horseradish peroxidase (SA-HRP; BioSource international,
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Camarillo, Calif.) at 0.1 ug/mi was added fo the wells to detect the biotinylated antibodies.
The wells were washed again, and o-phenylenediamine (1 mg/ml) in citrate-phosphate buffer
(pH 4.5) containing 0.012% hydrogen peroxide was added to each well. The optical density
at 450 nm was measured with an automated microplate reader (Tecan U.S., Inc., Research
Triangle Park, N.C.). As negative control, non-vaccinated monkey saliva was tested as
describe previously.

[00107] These data show high salivary IgA relative to the control, and serve to
illustrate development of mucosal immunity induced by the vaccine.

[00108] Figure 54 summarizes the HiV specific antibody binding response of the
vaccinated monkeys to two divergent strains of HIV. SF162 is a clade B virus (common in
North America), and is known among experts to be a difficult strain fo elicit antibodies
against. CM is a clade E virus, which is common to South-East Asia. ELISA (enzyme linked
immunosorbent assay) allows for the determination of the quantity of antibodies in the blood
of the monkeys that are specific to Gp120, the envelope protein of HIV. This graph shows
the relative concentration of HIV-specific binding antibodies (as measured by optical density)
over several dilution points. This graph gives a positive indication that binding antibodies
specific to HIV are present after just three immunizations.

[00109] Example 2
[00110] Vaccine synthesis, analysis, and purification
[00111] HIV-1 amino acid sequence data was obtained from the Los Alamos Database

and aligned. Twenty-one subtype A, 128 subtype B, 51 subtype C, 17 subtype D, and 33
subtype E sequences were examined in one embodiment of the vaccine formulation of the
present invention. Vaccine formulations were based on 5 variable epitopes in the HIV-1
envelope protein and two variable epitopes in the Gag protein (amino acids 131-154, 159-
185, 307-324, 388-410, and 456-471 in Env, and amino acids 369-384 and 470-498 in Gag,
based on the B.US.SF2 gp120 sequence). During solid phase peptide synthesis using
standard Fmoc chemistry, mixtures of two amino acids were added at mulitiple positions in
order to reflect amino acid variability present within an epitope. This mixed addition of amino
acid residues produces peptides that are similar to each other, but have defined variability at
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positions of interest. At completion of each synthesis reaction, either 8 or 16 unique peptide
variants of same length were expected to be present.

[00112] Seven of the 12 preparations were lipidated in order to promote CTL
responses. The lipidated peptides contain two palmitic acid moieties attached to each
peptide variant via a Lys containing tripeptide spacer. Lipidated forms of the peptides were
synthesized on the solid phase from non-lipidated precursors by the simple elongation of the
peptide chains with the tripeptide spacer, Lys-Ser-Ser, followed by one-step double lipidation
of Lys at its two free amino groups.

[00113] For purification of the non-lipidated peptide mixtures, C18 RP HPLC was
used. Lipopeptides were isolated by size-exclusion chromatography on LH-20 Sephadex
column in DMSO as a solvent. Solutions of the purified peptide mixtures were afterwards
concentrated and then finally lyophilized. All synthesized peptide mixtures were
characterized using MALDI-TOF mass spectrometry. The presence of all expected peptide
analogs (either 8 or 16) was clearly detected by identifying their unique molecular weights on
the corresponding mass spectrum.

[00114] Immunization

[00115] Six cynomolgus macaques serologically negative for simian immunodeficiency
virus (SIV) were obtained from Health Canada. Fifty micrograms of each of the five non-
lipidated and seven lipidated formulations were resuspended in sterile saline and mixed at a
1:1 ratio with Montanide ISA-51 adjuvant. The vaccine was injected subcutaneously
approximately 2 cm from the inguinal area in the anterior aspect of the thigh, close to the
draining inguinal lymph nodes. Animals were vaccinated at months O, 1,3,7,and 10.

[00116] Proliferation assays

[00117] Peripheral blood mononuclear cells (PBMCs) were obtained from blood after
density gradient centrifugation of Ficoll using standard methodologies. PBMCs (2x10°/well)
were tested in triplicate against the following recombinant proteins: HIV-1 1iiB gp160 and
HIV-1 MN gp120 (Advanced Biotechnologies, Inc., Columbia, MD) and HIV-1 CM gp120
(Protein Sciences Corporation, Meriden, CT). The following reagents were obtained through
the NIH Research and Reference Reagent Program, Division of AIDS, NIAID, NIH: HIV-
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1oszme51 9120, HIV-1g371H075 gp120, and HIV-1sr162 gp120. Tritiated thymidine (1 uCilwell)
was added to all wells at the end of day 5. Cells were harvested on a TOMTEC cell
harvester the following day and counts were obtained on a WALLAC 1450 Microbeta Plus
liquid scintillation counter. Stimulation indices are defined as the mean cpm value of an
experimental condition divided by the mean cpm value obtained in wells incubated without

antigen.
[00118] Elispot and flow cytometric assays
[00119] PBMCs were infected for 90 minutes with 2 pfu of recombinant vaccinia

vectors expressing Env or Gag/Pol/Env proteins from six subtypes of HIV-1 (A- F). 2.5 x 10°
cells were then added to 96 well plates that were coated with anti-monkey IFN-y antibody
(Mabtech, Mariemont, OH). After 40 hrs incubation at 37C, cells were removed, washed with
PBS+0.05% Tween 20, and incubated with 1ug/ml of biotinylated anti-monkey IFN-y antibody
(Mabtech) for 2 hrs at room temperature. After washing, 100 ul/well of Streptavidin-ALP-PQ
(Mabtech) in PBS+ 0.5% FCS was added and incubated for 1 hr at room temperature.

Plates were washed as above and developed with 100ul per well BCIP/NBT alkaline
phosphatase (Moss Inc) for 30 minutes at room temperature. Rinsing the plates with tap
water stopped the reaction. Quantitation was determined visually by two independent
individuals in a blinded fashion. Responses to empty vector have been subtracted from all
reported values. For quantitation of IFN-y" and perforin® T cells, cells were washed and
suspended in RPMI-10, then incubated for 16-18 hours in the presence of monensin (BD
GolgiStop, BD Biosciences) and surface stained with anti-human CD3-PerCP-Cy 5.5 and
CD4-R-PE or CD8-R-PE. Fixation and red blood cell lysis was performed using FACSLYSE
buffer according to the manufacturer’s instructions (BD Biosciences). PBMC were then
permeabilized with Cytoperm (BD Biosciences) and incubated with anti-human perforin-
FITC. All fluorochrome-labeled monoclonals were purchased from BD Biosciences.
Paraformaldehyde-fixed cells were analyzed on a FACSCAN flow cytometer. Data analysis
was performed using WinMIDI software.

[00120] Humoral assays
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[00121] Plasma collected in EDTA-coated tubes was shipped to Virologic, Inc. for
determination of neutralizing activity. Positive neutralizing antibody responses were
determined relative to neutralizing activity against a non-HIV-1 virus and to activity present in
pre-immunization plasma for each animal. Virus-specific IgA-titers were determined by
ELISA. Recombinant proteins (MN, B, CM) or non-lipidated vaccine formulations V1-V5
were adsorbed onto EIA/RIA ™ Stripwell plates (Corning Incorporated, USA) at a
concentration of 0.3 pg/well. The plates were washed six times with 0.5% Tween-20/PBS,
and blocked with 1% BSA (FractionV)/PBS. Serial dilutions (1/10 to 1/8100) of cynomolgus
saliva in 1% BSA (FractionV)/PBS were incubated overnight at 4°C. Plates were washed
before the addition of a 1/2000 dilution of peroxidase-labeled affinity purified goat antibody to
monkey IgA (Kirkegaard & Perry Laboratories, UK). The signal was detected using an o-
phenylenediamine (OPD) dihydrochloride (Sigma) substrate and color development was
measured at 490 nm on a Biorad plate reader using Microplate Manager software. Endpoint
titers were defined as the greatest difution of a sample with an optical density at least twice
that of the mean value of three samples obtained from unimmunized animals.

[00122] Challenge study

[00123] HLA-2.1 mice from Jackson Laboratories where immunized 4 times with 12 Hg
of vaccine (1/50" the dose given to the macaques) or adjuvant alone (PBS and saline)
injected subcutaneously at the base of the tail in a total volume of 100 pl (1:1 ratio of ISA-51
adjuvant:PBS). Four weeks after the last immunization, mice were challenged
intraperitoneally with 2x107 pfu of a recombinant vaccinia virus containing expressing
Gag/Pol/Env proteins from é subtype E variant of HIV-1. Mice were placed in a biohazard
level Il facility for 10 days and monitored for sickness and abnormalities over the period of
experiment. On day 10, they were euthanized with CO, gas and the ovaries, the right lung
and spleens were dissected and placed in ice-cold PBS. The ovaries and lungs were
homogenated separately using a glass Teflon homogenizer, centrifuged, and the supernatant
was collected and kept at -80°C. A plague assay was performed the following day. Serial
10-fold dilutions were prepared in serum free IMDM for each homogenate obtained from the
ovaries of each mouse. Homogenate dilutions were used to inoculate previously cultured
Hela cells on a 12-well plate and incubated at 37°C for 3 hours. The media was then
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removed from the cells were washed once and covered with 2 ml of complete IMDM
containing 10% FCS and 0.5% agarose. The plates were left at room temperature for half an
hour to let the media solidify and transferred to a 37°C incubator for 7 days. Plates were
fixed over night with 4% paraformaldehyde at room temperature, stained with 0.05% neutral
red in PBS for at least 1 hour, rinsed with tap water and left inverted at room temperature to
dry prior to counting.

[00124] Results
[00125] Vaccine design and synthesis
[00126] As exemplified by HPLC chromatograms, remarkable batch consistency was

observed in the manufacturing of the vaccine (Figure 55A). Moreover, using mass
spectrometry the appropriate number of unique peptide species were identified with their
anticipated molecular weights (Figure 55B).

[00127] After completion of the synthesis of peptide mixtures, a portion of each of
seven mixtures was lipidated using palmitic acid and standard methodology. Two of the
peptide mixtures, which represent variable epitopes located in the Gag protein, were
lipidated entirely. The lipidated form of the peptide variants served two functions: to elicit
CTL responses and to activate innate immunity during vaccination.

[00128] Induction of cross-subtype cellular immunity

[00129] Six cynomolgus macaques were immunized 5 times with the vaccine. It was
well tolerated by all animals, with minimal redness and swelling of ipsilateral inguinal lymph
nodes, and no significant changes in animal behavior, lymphocyte ratios or blood chemistry.
There was a no evidence of vaccine-induced autoimmunity.

[00130] To evaluate the ability of the vaccine to expand a pool of broadly reactive T
cells, we used Elispot to measure the frequency of IFN-y-secreting T cells among PBMCs
after brief infection (90 minutes) with recombinant vaccinia vectors expressing envelope
proteins from 5 distinct variants of HIV-1, representing subtypes B, D, E, and F. Using this
assay we ensured that vaccine-induced T cells were capable of recognizing naturally
processed viral antigen. Figure 56 shows the results of the vaccine to induce cellular

immunity. Figure 56A illustrates the frequency of IFN-y-secreting T cells responding to a
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panel of recombinant vaccinia virus vectors expressing Env proteins from multiple subtypes
(indicated parenthetically) of HIV-1. Responses to empty vaccinia vector have been
subtracted from all values. The average frequency of spot forming cells (SFC) among 4
unimmunized animals to each vector is indicated with an asterisk. Figure 56B shows T cell
proliferative responses measured against the non-lipidated component of the vaccine (V),
and against recombinant envelope proteins from 3 distinct subtype B, 2 subtype E, and 1
subtype C HIV-1 viruses. The average stimulation index (Sl) of 4 unimmunized animals to
each antigen is indicated with an asterisk. Figure 56C shows the frequency of IFN-y-
secreting CD8" T cells measured by flow cytometry responding to a panel of recombinant
vaccinia virus vectors expressing Env (indicated with bold underline) or Gag/Pol/Env proteins
from multiple HIV-1 subtypes (indicated parenthetically). Responses to Env-expressing
vectors are indicated with a bold line. The average frequency of IFN-y-secreting CD8" T cells
from 3 unimmunized animals to each vector is indicated with an asterisk. Animals 079 and
011 responded to every variant tested while animal 012 recognized variants from all of the
subtypes of virus tested (Figure 56A). Animals 059, 013, and 002 responded to a subtype B
variant and one additional non-clade B variant.

[00131] Given the importance of T helper celis in maintenance of functional CTLs
during chronic viral infections, the vaccine of the present invention was designed to elicit a
broadly reactive repertoire of T helper cells. To assess the ability of the vaccine to elicita T
helper cell repertoire that could recognize widely divergent strains of HIV-1, proliferative
responses to recombinant envelope proteins derived from 3 subtype B variants, 2 clade E
variants, and a single clade C variant, were evaluated. Proliferative responses of PBMCs
obtained from vaccinated and unimmunized control animals after the third, fourth, and fifth
immunizations of the vaccine were evaluated. Proliferative responses after three
immunizations in 4/6 animals to multiple subtypes (data not shown) were detected, which
increased in strength and breadth over time. When assessed 6 weeks after the fifth
immunization, 2 animals (013 and 011) responded to variants from all three subtypes tested
while another animal (002) responded to variants from subtypes B and E (Figure 56B). Two
additional animals (012 and 059) responded to multiple subtype B variants. Animal 079
failed to respond to any of the envelope proteins tested at this time point, but did respond to
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subtypes B and E when assessed at an earlier time point (6 weeks after the third
immunization, data not shown).

[00132] To formally demonstrate that the vaccine expanded virus-specific CcD8' T
cells, PBMCs were similarly infected with recombinant vaccinia vectors expressing Env or
Gag/Pol/Env proteins from subtypes A, B, C, D, E, and F. High frequencies of [FN-y-
secreting CD8" T cells in animals 002, 012, and 059 that recognized three or more subtypes
of HIV-1, were detected (Figure 56C). IFN-y-secreting CD8" T cells directed against
subtypes B and E were present in animals 013 and 079. Somewhat surprisingly, IFN-y-
secreting CD8" T cells to any viral variants in animal 011 were not detected, despite the clear
ability to detect virus-specific cellular immunity using the other assays.

[00133] It has previously been shown that CD4" T cells with cytotoxic activity are
expanded during chronic viral infections (Appay, V., et al. J Immunol (2002), 168(11), 5954~
5958), and can be induced with vaccination (Cooper, D., et al. Vaccine 2004, 23(2), 236~
246). Similar to the conditions used for the Elispot assays, PBMCs were briefly infected with
recombinant vaccinia vectors to determine the ability to expand virus-specific T helper cells.
CD4*perforin® T cells were quantitated by flow cytometric analysis 16 hours after infection of
PBMCs with recombinant vaccinia virus vectors expressing the indicated HIV-1 proteins.
The clade of virus to which each variant belongs is indicated parenthetically. The frequency
of perforin* cells among CD4" T cells is indicated in each panel. After 24 hours, cultures
were assessed for the presence of CD4"perforin® T cells (Figure 57). When assessed 2
weeks after the fifth immunization, high frequencies of HIV-specific CD4 perforin® T cells
were detected in 4 of the 6 vaccinated animals. These cells were not detected at the later 6
week time point, consistent with the notion that these cells are a terminally differentiated,
effector population of T helper cells that are lost over time (Appay, supra).

[00134] Induction of cross-subtype humoral immunity

[00135] All vaccinated animals developed antibodies capable of binding to the 5
individual vaccine components that represent the 5 hypervariable regions of the gp120
envelope protein, in addition to a panel of clade B and E HIV-1 envelope proteins (data not
shown). To determine if any of these antibodies had functional, biologically relevant

neutralizing activity, sera from the vaccinated animals were assessed for their ability to
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neutralize a panel of primary isolates of HiV-1. Neutralizing antibody activity was evaluated
using sera obtained 6 weeks after the 5" vaccination against a total of 24 primary isolates of
HIV-1 from 5 clades (A-E), with 13/24 of the isolates T cell tropic and the remainder tropic for
macrophages or both macrophages and T cells. Of considerable interest, one of the animals
(Mk 013) had antibodies that neutralized 4/13 T cell tropic HIV-1 isolates from both clades D
and E; the sera failed to neutralize any of the 11 macrophage or dually tropic isolates (Table
1). More specifically, ICs titers of Mk 013 sera against 3 T cell tropic clade D variants were
1:19, 1:53, and 1:11, with I1Csgtiters of reference HIV-1* plasma against the same 3 variants
of 1:87, 1:67, and 1:35, respectively.

[00136] Given that mucosal surfaces are a major portal of entry for HIV infection,
mucosal responses present in the vaccinated animals was evaluated. HIV-specific IgA titers
in saliva were determined using envelope proteins from two clade B viruses (llIB and MN)
and a clade E variant (CM). Monkeys 012, 059, and 013 had titers ranging from 1:50 — 1:300
against at least one envelope protein; monkeys 012 and 059 had titers against both clade B
and clade E envelope proteins.
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Table 1. Neutralizing antibodies against T cell tropic strains of HIV-1. Sera from Mk 013
obtained 6 weeks after a 5™ vaccination were tested for neutralizing activity against primary
isolates of HIV-1 with tropism for T cells (X4), macrophage (R5), or both cell types (dual).

Positive antibody activity is denoted with shading.

X4 DUAL RS
- W 1
92RW008
Clade A 92RW009
91US054
91US056
Clade B 92US005
92US712
91US723
97Z.A009
Clade C 98IN026
93UG067
92UG021
92UG038
22UG046
Clade D | 93UG053
94UG117
CMU02
Clade E CMU0S
93THO69A
[00137] Challenge of HLA transgenic mice
[00138] The exemplified vaccine of the present invention was designed to elicit CTL

responses to multiple, antigenically variable regions in both the Env and Gag proteins of HIV-
1. However, SHIV viruses that could be used to challenge the presently vaccinated animals
express SlV-derived Gag protein, thereby precluding the potential efficacy of vaccine-
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induced cellular immunity against the epitopes in this protein. Moreover, the utility of SHIV
challenge in the species of macaques used in this study is of questionable value given the
relatively poor viral replication relative to that in rhesus macaques (Reimann, KA., etal., J
Virol (2005), 79(14), 8878-8885).

[00139] In an effort to evaluate vaccine-induced efficacy, HLA A*0201 transgenic mice
were immunized with an exemplary vaccine of the present invention and then challenged
them with recombinant vaccinia virus expressing Gag/Pol/Env proteins from a clade E strain
of HIV-1. This challenge system allowed the assessment of the impact of both humoral and
cellular responses against both the HIV-1 Gag and Env proteins. HLA A*0201 transgenic
mice were immunized with the vaccine and challenged 1 month after the final vaccination
with a recombinant vaccinia vector expressing HIV-1 viral proteins from a clade E strain of
virus. Viral loads were significantly lower 10 days after challenge in vaccinated mice
(p<0.05). An approximately 2-log reduction in virus (measured by plaque assay) was
observed in the vaccinated mice compared to control (p<0.05) (Figure 58). The data indicate
that vaccine-induced immunity was able to recognize and eliminate processed viral antigens
in vivo.

[00140] The above-described embodiments of the present invention are intended to be
examples only. Alterations, modifications and variations may be effected to the particular
‘embodiments by those of skill in the art without departing from the scope of the invention,
which is defined solely by the claims appended hereto. All publications noted herein are
incorporated by reference in their entirety.
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CLAIMS:

1. An anti-HIV vaccine composition comprising mixtures of isolated peptides,

said mixtures being formulated on the basis of at least two HIV proteins having a
hypervariable region, said isolated peptide mixtures representing variants of a hypervariable
region of the HIV proteins, each of said hypervariable regions comprising a plurality of
variable amino acid residues represented by two or more amino acids;

in combination with a pharmaceutically acceptable carrier,

wherein the composition comprises at least one of SEQ ID NO:1 to SEQ ID NO:176,

or peptide analogues thereof.

2. The anti-HIV vaccine composition according to claim 1 wherein said plurality of
variable amino acid residues comprises three or more residues.

3. The anti-HIV vaccine composition according to claim 1 or 2 wherein at least one of
said HIV proteins is an envelope protein.

4. The anti-HIV vaccine composition according to claim 1 or 2 wherein one of said HIV
proteins is HIV-1 gp120.

5. The anti-HIV vaccine composition according to claim 4, wherein said isolated
peptides are lipidated peptides SEQ ID NO:81 to SEQ ID NO:176, or peptide analogues
thereof.

6. The anti-HIV vaccine composition according to claim 1 or 2, comprising at least two of
the following mixtures of isolated peptides:
(a) eight or more of SEQ ID NO:1 to SEQ ID NO:16, or peptide analogues
thereof;

(b) eight or more of SEQ ID NO:17 to SEQ ID NO:32, or peptide analogues
thereof;
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(c) eight or more of SEQ ID NO:33 to SEQ ID NO:48, or peptide analogues
thereof;

(d) eight or more of SEQ ID NO:49 to SEQ ID NO:64, or peptide analogues
thereof; or

(e) eight or more of SEQ ID NO:65 to SEQ ID NO:80, or peptide analogues
thereof.

7. The anti-HIV vaccine composition according to claim 1 or 2 wherein at least one of

said mixtures of isolated peptides represents a hypervariable region of HIV-1 Gag protein.

8. The anti-HIV vaccine composition according to claim 7, wherein peptides within said
mixture of isolated peptides representing a hypervariable region of HIV-1 Gag protein
comprise SEQ ID NO:161 to SEQ ID NO:176, or peptide analogues thereof.

9. The anti-HIV vaccine composition according to claim 8, comprising the following
isolated peptides:

(a) SEQ ID NO:161 to SEQ ID NO:168, or peptide analogues thereof; and

(b) SEQ ID NO:169 to SEQ ID NO:176, or peptide analogues thereof.

10.  The anti-HIV vaccine composition according to claim 1 comprising SEQ 1D NO:1 to
SEQ ID NO: 176.

11. An anti-HIV vaccine composition comprising at least one of SEQ ID NO:1 to SEQ ID
NO: 176, or peptide analogues thereof; in combination with a pharmaceutically acceptable

carrier.
12. The anti-HIV vaccine composition according to claim 1 wherein the composition is

formulated using oligonucleotides encoding the isolated peptides, or peptide analogues
thereof.
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13. The anti-HIV vaccine composition according to claim 12 wherein the oligonucleotides are
delivered in viral or non-viral vectors.

14. The anti-HIV vaccine composition according to claim 5 wherein the lipidated peptides
comprise a lipidated oligopeptide spacer attached thereto.

15. The anti-HIV vaccine composition according to claim 14 wherein the spacer comprises 3

or fewer amino acids.

16. The anti-HIV vaccine composition according to claim 14 or 15 wherein the spacer is a
tripeptide.

17. The anti-HIV vaccine composition according to any one of claims 14 to 16 wherein the
spacer comprises Lys-Ser-Ser.

18. The anti-HIV vaccine composition according to claim 17 wherein the Lys residue is
lipidated.

19. The anti-HIV vaccine composition according to any one of claims 14 to 18 wherein the
spacer is attached to the N-terminal residue of the isolated peptide.

20. The anti-HIV vaccine composition according to claim 5 wherein the lipidated peptides
are lipidated at the N-terminal or C-terminal amino acid residue.
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HIV-I-V1 peptide variants
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Figure 3

Counter Ion | Molecular weight* | Counter Ion content, % | Lipid content, % | Protein content, %
Free form 46632.7 n/a n/a 100
Acetate 499927 7 nfa 93

*MW of acetylated form is calculated according to the formula

MW = MWgee + MWacon 2 (Neae + Ng + Ny + Ng), where MWs,. is total MW of desalted peptides,
MWacon is MW of acetate ion (60 m.u.), Ny, Nk, Ny and Ng are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 4

SUBSTITUTE SHEET (RULE 26)



WO 2006/092046 PCT/CA2006/000295
3/32

HIV-I-V2 peptide variants
1 |s F NMTTEI RDIEKJZKQGQZ KV HALF Y K L D|2813.237
2]s F N MTTEI! RDJIKUKOQQIKVY Y AL F Y K L D|2839.271
3(s FNMTTEI! RDIKI KOQKEWHAL F Y KL D|284322
4 (S F NMTTEILI RDIKIKQGQGIKEY AL F Y K L DJ|Z286925
5|S F N MTTSI1I RDIKIKQKV HALTFY KL D|2ZINM2
8|S F N MTTS ! RDIKJZKOQIKVY AL F Y KL D|27972M4
7]s F N M TT SI!1 RDIKK QZKEUHA AL F Y K L D|2801183
g(s FNMTTSI] RDIKIKOQIKTEYA AL F Y K L D|2g7217
g|s F NI T TEI1l RDIEKIKOQQKV HAL F Y KL D|2795197
10/sS F N1 T T E Il R D KK QK V Y A L F Y K L D|2821231
11/ F NJ T T E 1 R D K K Q KE H A L F Y K L D|282518
12| F N1 T T E | R D K K Q K E Y AL F Y K L D|28214
13|s F NI T T S 1 R DK K @K Vv HA L F Y K L D|[2753161
4|5 F NI T T S 1 R DK K QK V Y A L F Y K L D|2770.194
/S F NI T T 81 R D K K Q@Q K E H A L F Y K L D|2783.143
6({S F N I T T 8 1 R D K K @@ K E Y A L F Y K L DJ|2809177

* z * * MW

AA|S|FIN M|I|T|E|R|D|K|Q|V | H|Y | A|L| Total

Qnt. |24 (32|16 | 8 |24 32|16 |16 (32|64 |16| 8 | 8 | 24| 16| 32| 368
% (7|9 |42 |7]9|4| 4|9 |17 4|22 71419 100
Counter Ton | Molecular weight* | Counter Ion content, % | Lipid content, % | Protein content, %
Free form 44979.31 n/a nfa 100
Acetate 51219.31 12 nfa 88

*NMW of acetylated form is calculated

according to the formula

MW = MWgee + MWacor x Nyar + N + Nu + Nr), where MW, is total MW of desalted peptides,
MW .o is MW of acetate ion (60 m.1.), Ny,,, Ng. Ny and Ny are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 7
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HIV-I-V3 peptide variants
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AA | R | K S I H| G| P Q Total

R

Qut. | 32 | 16 | 16 | 48 | 8 | 48 | 16 16 | 16 | 24 | 8 8 288

% | 11 6 6 17 | 3 17 | 6 3 8 6 6 8 3 3 100

Figure 9

Counter Ton | Molecular weight* | Counter Ion content, % | Lipid content, % | Protein content, %
Free form | 31627.75 n/a n/a 100
Acetate 35947.75 12 n/a 88

*MW of acetylated form is calculated according fo the formula

MW = MWgee + MWacon x Noar + Ng + Nig + Ng), where MW, is total MW of desalted peptides,
MWy on is MW of acetate ion (60 mat.), Ny, Ng, N and Ny are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 10
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HIV-I-V4 peptide variants
1 INTTG6LFNSTNGNTTSTNNNGT 1 T L|24752
2 [N TTGLFNSTNTGNTTSNNNNGT I T L|24708
3 [N TT GLFNSTNGANTTNTNNNGT | T L|24844
4 I[N TT GLFNGSTNGNTTNNINNNTGT | T L|2497546
5 INTT 6L FNGSTNINNTTSTNNNGT I T L|[254863
6 IN T T GL FNGSTNNNTTSNNNNGT 1 T L[|
7 INTT GLFNSTNNNTTNTNNNGT I T L|245%8
8 [N TT GLFNSTNNNTTNNNNINGT | T L|254597
9 [N TTQLTFNGSTNGNTTSTNNNGT T L|[25286
WIN T TQLFNGSTAW NTGNTTSNNNNGT 1 T L|241568
M|NTTAQLFNSTNGNTTNTNNNGT | T L|2555625
2/N T TQLFNSTNGNTTNNNNNGT | T L|20864
B3IN T T QLFNGSTNNNTTST®NNNGT 1 T L |258565
“4|/N T T QL FNGSTNNNTTGSNNNNGT 1 T L|259886
5N T T QL FNGSTNNNTTNTNNNTGT I T L|2612676
BIN T T QL F NS TNNNTTNNNNNGT | T L|26265
* * E ®  x MW
AA N T G L Q F S 1 Total
Qnt. 136 120 32 32 8 16 24 16 384
% 35 31 8 8 2 4 6 4 100
Counter Ion | Molecular weight* | Counter Jon content, % | Lipid content, % | Protein content, %
Free form 40665.57 n/a nfa 100
Acetate 41625.57 2 n/a 98

*MW of acetylated form is calculated according to the formula
MW = MWgee + MWacon x Ny + Ng + N + Ng), where MW, is total MW of desalted peptides,
MWacon is MW of acetate ion (60 m.u.), Nya, Nx, Nu and Ng are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 13
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HIV-I-V5 peptide variants
1 G N N N N T T E T F R P G G G 1536.532
2 G N N N N T N E T F R P G G G 1548.531
3 G N N N 5 T T E T F R P G G G 1508.507
4 G N N N S T N E T F R P G G G 1521.506
5 G N N T N T T E T F R P G G G 1522 534
6 G N N T N T N E T F R P G G G 1535.532
7 G N N T 5 T T E T F R P G G G 1495 508
8 G N N T S T N E T F R P G G G 1508.507
g G A N N N T T E T F R P G G G 1492 508
0 |G A N N N T N E T F R P G G G 1505.506
11 |G A N N 8 T T E T F R P G G G 1465.482
12 |G A N N ] T N E T F R P G G G 1478.481
13 |G A N T N T T E T F R P G G G 1479.509
14 |G A N T N T N E T F R P G G G 1402.508
%5 |6 A N T S8 T T E T F R P G G G |[1452483
%]/ A N T S8 T N E T F R P G G G |1465482
= * X * MW
Figure 14
AA G N A T S E F R P Total
Qut. 64 48 8 48 8 16 16 16 16 240
% 27 20 3 20 3 7 7 7 7 100

Figure 15

Comter Ion | Molecular weight* | Counter Ion content, % | Lipid content, % | Protein content, %
Free form 24008.12 n/a nla 100
Acetate 25928.12 7 n/a 93

*MW of acetylated form is calculated according to the formula

MW = MWsee + MWacon x (Nuar + Ng + N + Ng), where MWie. is total MW of desalted peptides,
MWacon is MW of acetate ion (60 m.u.), Nya, N, Ng and Ng are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 16
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HIV-I-V6 peptide variants
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AA T A K S I G M E D N Total

Qnt. 88 16 56 48 48 32 8 32 8 144 480

% 18 3 12 10 10 7 2 7 2 30 100

Figure 18

Counter Ton | Molecular weight* | Counter Ion content, % | Lipid content, % | Protein content, %
Free form 59099.2 n/a 13 87
Acetate 61499.2 4 12 88

*MW of acetylated form is caleulated according to the formula

MW = MWagee + MWacon x (Nuwr + Ng + N + Nr), where MWae. is total MW of desalted peptides,
MWacon is MW of acetate ion (60 m.u.), Nias, Ng, Ni and Ng are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 19
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HIV-I-V7 peptide variants

1 S FNMTTTET I RDIEKZEKQEKVHALF Y K L DJ3502393
2 S F NMTTETLI RDZKTZKGO QZKVYALTF Y K L DJ|3618427
3 S F NMTTTETI RDZKZEKOQEKTEMHATLF Y K L DJ|3622376
4 S F NMTTTETI RDIKTZKTOQQEKTETYALTFY K L D|3648409
5 S F NMTTSI RDZEKZKTOQEKVYHATLF Y K L D|3550356
6§ |4IS F N MT T s RDKEKQKVYALFYKTL DJ357639
7 |©]S F N MT T S | RDKKQKETHATLF Y KL DJ|3580339
8 |[=]s F N M T TSI RDIKKQQKTEVY AL F Y K L D]|3606373
9 |2 F N1 T TEIl RDKKOQRKV HALF Y KL D|3574353
0|&]s F N1 T TEI1 RDZKZK®QEKVYYALTF Y KL D]|3600387
1|1%]8 F N1 T T EIT RD KK QFKTETMHALTLF Y KL D|3604336
12 S F NI T TEI RDZKZKQEKTETZYALTF Y K L DJ[363037
13 S F NI T T S1 RDZKZKTOQEKUVYHATLTF Y K L DJ3532317
14 S F NI T T S1 RDZKTZKTGQIKVYJYALF Y KL DJ|35835
15 S F N1 T T S1 RDKJKQHKTETHALTLF Y K L DJ|352299
16 S F NI T T S1 RDJKTZEKTOQQZKTETYALTF Y K L DJ3588.333

x ® x % MW
Figure 20

AMA | S[FINM[I]JT|E[R|[D|K|Q|V|H|Y|A|L| Total
Qnt. | 56 [ 32|16 | 8 |24 |32 |16 |16 |32 | 80 | 16 8 241632 416
% |13| 8 |4 26| 844819422 |61]4]|28]| 100

Figure 21

Counter Ion | Molecular weight* | Counter Ion content, % | Lipid content, % | Protein content, %
Free form 57445.81 n/a 13 87
Acetate 62725.81 8 12 88

MW of acetylated form is calcolated according to the formula

MW = MWgee + MWacon x (Nyar + Nk + Nu + Ng), where MW, is fotal MW of desalted peptides,
MWacon is MW of acetate ion (60 m.aL.), Nyar, Ng, Ni and Ny are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 22
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HIV-I-V8 peptide variants
1 R K 8§ 1] R 1 G P G Q A F ¥ A T G D | 272936
2 R K 8§ | R 1 G P G Q@ A F Y A T G E | 2743.387
3 R K 8 | R 1 G P G Q@ A F Y 7 7 G D | 2759.386
4 R K S | R | G P G Q@ A F Y T T G E | 2773413
5 R K 8§ 1 R 1 G P G R A F Y A T G D | 2757.417
6 & R K s |1 R i G P G R A F Y A T G E | 2771.443
7 ‘Q R K 8 | R 1 G P G R A F Y T T G D | 2787443
8 /R _ K s | R I 6 P 6 R A F Y T T G E | |2801469
a 'E R K 8§ i H | G P G Q A F Y A T G D 1 2710.314
10 SR K 8§ |1 H | G P G Q A F Y A T G E I 2724 .34
11 % R K 8 | H | G P 6 Q A F Y T T G D I 2740.34
12 R K 8 1 H |1 G P G Q A F Y T T G E | 2754.365
13 R K 8§ | H | G P G R A F ¥ A T G D 1 2738.37
14 R K 5§ | H | G P G R A F Y A T 6 E | 2752.397
15 R K 8§ | H 1 G P G R A F ¥ T T 6 D | 2768.396
16 R K 8 I H | G P G R A F Y T T G E |1 2782423
* L4 x * MW
AA | R K S I H G P Q A F Y T D E Total
Qnt. | 32 | 32 | 48 | 48 8 | 48 | 16 8 24 | 16 | 16 | 24 8 8 336
% 10 | 10 | 14 | 14 | 2 14 | 5 2 7 5 5 7 2 2 100
Counter Ion | Molecular weight* | Counter Ion content, % | Lipid content, % | Protein content, %
Free form 44094.25 n/a 17 83
Acetate 47454.25 7 16 84

*MW of acetylated form is calculated according to the formula
MW = MW + MWacon x Ny + Ng + Ng + Ng), where MW, is total MW of desalted peptides,
MW a.on is MW of acetate ion (60 m.1.), Ny, Nk, N and Ny are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 25
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HIV-I-V9 peptide variants
1 N TTGLFNSTNGNTTSTNNNGTII T L|3236.678
2 NTTGLTFNSTNGNTTSNNNNGTI T L|3249676
3 N T T GLFNSTWNGNTTNTNNNGT I T L|3263.703
4 N TTGLFNSTWNGNTTNNNNNGT I T L|3276.702
5 N T T GLF NG STNNNTTSTNNNGT I T L|[3203729
6 [4INT T GLFNSTNNNTTSNNNNEGEG T I T L 3306728
7 |@|[NT T GLFNSTNNNTTNTNNNGTITL|332074
8 %‘, N TTGLVFNZSTNNNTTNNNNWNGT I T L|[3333753
9 g N TTQLFNSTNGNTTSTNNNGT I T L|330775
10 ,5_‘.‘3 N TTQLTFNSTNGNTTSNNNNGT I T L|3320.754
M|S[NTTQLFNGSTNGNTTNTNNNGT I T L|3334781
12 N TTQLTFNSTNG GNTTNNNNNGT T L|[3347.78
13 N T TGQLFNSTNNRNTTSTNNNGT I T L|3364.807
14 N TTQLTFNSZSTNNNTTSNNNNGT 1 T L\|3377.806
15 N TTGQLFNSTNNNTTITNTNNNGGT I T L|3391.832
16 N TTO QLTFNGSTNHNNNTTNNINININNGT ! T L|3404831
® * * x MW

AA N T G L Q F 5 I K Total
Qnt. 136 120 32 32 8 16 56 16 16 432
% 31 28 7 7 2 4 13 4 4 100

Counter Ton | Molecular weight* | Counter Ion content, % | Lipid content, % | Protein content, %

Free form 53132.07 n/a 14 86

Acetate 53132.07 0 14 86

*MW of acetylated form is caleulated according to the formula

MW = MWiee + MWacon x (Nvar + Nx + Ni + Ng), where MWy, is total MW of desalted peptides,
MWacon is MW of acetate jon (60 m.u.), Nya, N, Nu and Ng are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 28
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HIV-I-V10 peptide variants
k| G N N N N T T E T F R P G G G 2314.689
2 G N N N N T N E T F R P G G G 2327.688
3 G N N N S T T E T F R P G G G 2287.664
4 G N N N S T N E T F R P G G G 2300.663
& G N N T N T T E T F R P G G G 2301.691
6 & G N N T N T N E T F R P G G G 2314.689
7 ‘g G N N T S T T E T F R P G G G 2274 665
8 %‘ G N N T S T N E T F R P G G G 2287.664
9 ”g G A N N N T T E T F R P G G G 2271.665
0| f|G A N N N T N E T F R P G G G 2284.663
M T la A N N 5 T T E T F R P G G G 2244 639
12 G A N N S T N E T F R P G G G 2257.638
13 G A N T N T T E T F R P G G G 2258 .668
14 G A N T N T N E T F R P G G G 2271.665
15 G A N T S T T E T F R P G G G 2231.64
16 G A N T 5 T N E T F R P G G G 2244639

* * * x MW
Figure 29

AA G N A T S E F R P K Total

Qnt. 64 48 8 48 40 16 16 16 i6 16 288
% 22 17 3 17 14 6 6 6 6 6 100

Figure 30

Counter Ion

Molecular weight*

Counter Ion content, %6

Lipid content, %

Protein content, %

Free form

36474.62

nfa

21

79

Acetate

37434.62

3

20

80

*MW of acetylated form is caleulated according to the formula

MW = MWigee + MWacor £ (New + Ng + Ng + Ng), where MWge, is total MW of desalted peptides,
MWacon is MW of acetate fon (60 m.u.). Ny, Ng, Ny and Ny are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 31
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HIV-I-V11 peptide variants
1 vV L A E A M 8 Q@ V T N S8 N T M M |2508.15
2.y L A E A M S Q V T N S N T | M | 2488.11
3|lelv L A E A M s Q V T N S N I M M |[2518204
4 % vV L A E A M 8§ Q V T N s N | ] M | 2500.164
5 |Elv L A E A M s Q V T N S A T M M 2463.125
6|d|v L A E A M s Q V T N S A T I M )2445086
7] v L A E A M 8§ Q V T N 8 A | M M |2475.179
8 vV L A E A M S8 Q V T N S A | 1 M | 2457130
* * * MW

AA v L A E M S Q T N i K | Total
Qnt. 16 8 20 8 20 32 8 12 12 8 8 152
% 11 5 13 5 13 21 5 8 8 5 5 100

Figure 33

Counter Ion Molecular weight* | Counter Ion content, % | Lipid content, % | Protein content, %
Free form 19853.16 n/a 19 81
Acetate 19853.16 0 19 81

*MW of acetylated form is calculated according to the formula

MW = MWgee + MWacor x (Nver + Ng + Ng + Ng), where MW, is total MW of desalted peptides,
MWacon is MW of acetate jon (60 m.u.), Ny, Nk, Nz and Ny are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 34
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HIV-I-V12 peptide variants

1| |[EsS FRFGEETTTPPQKREI QQYPLAS L]|3609223
2|4lE S FRFGEETTTPPQKRE GY®PLTS L]|3639249
3|¢|E S FRF GEETTTPPQKRETLYPTLAS L,/ 350425
4|%[E S FRFGEETTT®PPOQKRELTYPLTSL]|362428
S5|E]E S FRF GEETTTPPQKEKEI QYPLASL|3582
6|$|E S FRFGEETTTPPQKEKE QYZPLTS L|3611.236
7|®/E s FRF GEETTTPPQKIKETLTYPTLASL| 35606238
8| |[Es FRFGEETTTEPEPQKTKETLJYPLTS L|35264

* ® * MW

Figure 35

AA E S ¥ R G T P Q K Y L A Total

Qnut. | 32 32 16 12 5 28 24 12 20 8 20 216

.

% 15 15 7 6 4 13 11 6 9 4 9 2 100

Figure 36

Counter Ion Molecular weight* | Counter Ton content, % | Lipid content, % | Protein content, %
Free form 28677.83 /a 13 87
Acetate 30117.83 5 13 87

*MW of acetylated form is calculated according to the formula

MW = MWgee + MWacon x Near + Ng + N + Ng), where MWipe, is total MW of desalted peptides,
MW con is MW of acetate ion (60 m.u.), Ny, Ng, N and Ny are numbers of peptide variants, Lys, His
and Arg residues correspondingly.

Figure 37
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Average Neutralizing Antibody Titres to Multiple Variants of HIV
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HIV Variants ™ Baseline B Post Vaccination #3

Figure 52

Salivary IgA against gp120

Absorbance at 490 nm

W —e—control saliva
2.5 A -m— C95012M
5 | —x— C98013M
—e— C91079M
1.5 -
1 .
0.5 -
0 |
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Dilution of saliva
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SEQUENCE LISTING
<110> Variation Biotechnologies Inc.
<120> HIV Vaccine Composition
<130> PAT 2767W-90

<140>
<141> 2006-02-28

<150> US 60/656,908
<151> 2005-03-01

<160> 176

<170> PatentIn version 3.3

<210> 1
<21l> 27
<212> PRT
<213> HIV
<400> 1

Thr Asp Ala Lys Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 2
<211> 27
<212> PRT
<213> HIV
<400> 2

Thr Asp Ala Lys Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Tle Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 3
<211> 27
<212> PRT
<213> HIV
<400> 3

Thr Asp Ala Lys Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 4
<211l> 27

PCT/CA2006/000295
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<212> PRT
<213> HIV
<400> 4

Thr Asp Ala Lys Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> b5
<211> 27
<212> PRT
<213> HIV
<400> 5

Thr Asp Ala Asn Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 6
<211> 27
<212> PRT
<213> HIV
<400> 6

Thr Asp Ala Asn Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 . 15
Tle Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 7
<211> 27
<212> PRT
<213> HIV
<400> 7

Thr Asp Ala Asn Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 8
<211> 27
<212> PRT
<213> HIV
<400> 8

Thr Asp Ala Asn Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn
1 5 10 15

2
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Ile Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25

<210> 9
<211l> 27
<212> PRT
<213> HIV
<400> 9

Thr Asn Ala Lys Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 10
<211l> 27
«212> PRT
<213> HIV
<400> 10

Thr Asn Ala Lys Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Tle Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 11
<21l1> 27
<212> PRT
<213> HIV
<400> 11

Thr Asn Ala Lys Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 12
<211> 27
<212> PRT
<213> HIV
<400> 12

Thr Asn Ala Lys Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 13
<211l> 27
<212> PRT

PCT/CA2006/000295
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<213>

<400>

PCT/CA2006/000295

HIV

13

Thr Asn Ala Asn Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 14
<211l> 27
<212> PRT
<213> HIV
<400> 14

Thr Asn Ala Asn Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 15
<211l> 27
<212> PRT
<213> HIV
<400> 15

Thr Asn Ala Asn Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 16
<211> 27
<212> PRT
<213> HIV
<400> 16

Thr Asn Ala Asn Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 17
<211l> 23
<212> PRT
<213> HIV
<400> 17

Ser Phe Asn Met Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys val His
1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp

4
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20

<210> 18
<211> 23
<212> PRT
<213> HIV
<400> 18

Ser Phe Asn Met Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys Glu Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 19
<211l> 23
<212> PRT
<213> HIV
<400> 19

Ser Phe Asn Ile Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys Glu Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu AsSp
20
<210> 20
<211> 23
<212> PRT
<213> HIV
<400> 20

Ser Phe Asn Met Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys Glu His

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 21
<21l> 23
<212> PRT
<213> HIV
<400> 21

Ser Phe Asn Met Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys Val Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 22
<211> 23
<212> PRT
<213> HIV
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<400> 22

Ser Phe Asn Met Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Glu Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 23
<211> 23
<212> PRT
<213> HIV
<400> 23

Ser Phe Asn Ile Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys Glu His

1 5 10 15
Ala Leu Phe Tyr Lys Leu ASp
20
<210> 24
<211> 23
<212> PRT
<213> HIV
<400> 24

Ser Phe Asn Ile Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys val Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu ASp
20
<210> 25
<21l> 23
<212> PRT
<213> HIV
<400> 25

Ser Phe Asn Ile Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Glu Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu ASp
20
<210> 26
<211> 23
<212> PRT
<213> HIV
<400> 26

Ser Phe Asn Met Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Glu His
1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp

20
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<210> 27
<211l> 23
<212> PRT
<213> HIV
<400> 27

Ser Phe Asn Met Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys val Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 28
<211> 23
<212> PRT
<213> HIV
<400> 28

Ser Phe Asn Ile Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys Val His

1 5 10 15
Ala Leu Phe Tyr Lys Leu AsSp
20
<210> 29
<21l> 23
<212> PRT
<213> HIV
<400> 29

Ser Phe Asn Ile Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Glu His

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 30
<211> 23
<212> PRT
<213> HIV
<400> 30

Ser Phe Asn Ile Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Val Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 31
<211l> 23
<212> PRT
<213> HIV
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<400> 31

Ser Phe Asn Met Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Val His

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 32
<211> 23
<212> PRT
<213> HIV
<400> 32

Ser Phe Asn Ile Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Val His

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 33
<21l> 18
<212> PRT
<213> HIV
<400> 33

Arg Lys Ser Ile Arg Ile Gly Pro Gly Gln Ala Phe Tyr Ala Thr Gly

1 5 10 15
Asp Ile

<210> 34

<211l> 18

<212> PRT

<213> HIV

<400> 34

Arg Lys Ser Ile His Ile Gly Pro Gly Gln Ala Phe Tyr Ala Thr Gly

1 5 10 15
Asp Ile

<210> 35

<211l> 18

<212> PRT

<213> HIV

<400> 35

Arg Lys Ser Ile Arg Ile Gly Pro Gly Arg Ala Phe Tyx Ala Thr Gly
1 5 10 15
Asp Ile
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<210> 36
<211l> 18
<212> PRT

<213> HIV
<400> 36

Arg Lys Ser Ile His Ile Gly Pro Gly Arg Ala Phe Tyr Ala Thr Gly

1 5 10 15
Asp Ile

<210> 37

<211> 18

<212> PRT

<213> HIV

<400> 37

Arg Lys Ser Ile Arg Ile @Gly Pro Gly Gln Ala Phe Tyr Thr Thr Gly

1 5 10 15
Asp Ile

<210> 38

<211> 18

<212> PRT

<213> HIV
<400> 38

Arg Lys Ser Ile His Ile Gly Pro @Gly Gln Ala Phe Tyr Thr Thr Gly

1 5 10 15
Agp Ile

<210> 39

<21l1l> 18

<212> PRT

<213> HIV

<400> 39

Arg Lys Ser Ile Arg Ile Gly Pro Gly Arg Ala Phe Tyr Thr Thr Gly

1 5 10 15
Asp Ile

<210> 40

<211l> 18

<212> PRT

<213> HIV

<400> 40

PCT/CA2006/000295
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Arg Lys Ser Ile His Ile Gly Pro Gly Arg Ala Phe Tyr Thr Thr Gly

1 5 10 15
Asp Ile

<210> 41

<21l1l> 18

<212> PRT

<213> HIV

<400> 41

Arg Lys Ser Ile Arg Ile Gly Pro Gly Gln Ala Phe Tyr Ala Thr Gly

1 5 10 15
Glu Ile

<210> 42

<211> 18

<212> PRT

<213> HIV

<400> 42

Arg Lys Ser Ile His Ile Gly Pro Gly Gln Ala Phe Tyr Ala Thr Gly

1 5 10 15
Glu Ile

<210> 43

<211> 18

<212> PRT

<213> HIV

<400> 43

Arg Lys Ser Ile Arg Ile Gly Pro Gly Arg Ala Phe Tyr Ala Thr Gly

1 5 10 15
Glu Ile

<210> 44

<211> 18

<212> PRT

<213> HIV

<400> 44

Arg Lys Ser Ile His Ile Gly Pro Gly Arg Ala Phe Tyr Ala Thr Gly
1 5 10 15
Glu Ile

10
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<210>
<211>
<212>
<213>

<400>

45
18
PRT
HIV

45

Arg Lys Ser Ile Arg Ile Gly Pro Gly Gln Ala Phe Tyr Thr Thr Gly

1

5 10 15

Glu Ile

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

<400>

46
18
PRT
HIV

46

Arg Lys Ser Ile His Ile Gly Pro Gly Gln Ala Phe Tyr Thr Thr Gly

1

Glu Ile

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

<400>

5 10 15

47
18
PRT
HIV

47

Arg Lys Ser Ile Arg Ile Gly Pro Gly Arg Ala Phe Tyr Thr Thr Gly

1 5 10 15
Glu Ile

<210> 48

<21l> 18

<212> PRT

<213> HIV

<400> 48

Arg Lys Ser Ile His Ile Gly Pro Gly Arg Ala Phe Tyr Thr Thr Gly
1 5 10 15
Glu Ile

<210> 49

<211l> 24

<212> PRT

<213> HIV

<400> 49

11
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Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Ser Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 50
<211> 24
«212> PRT
<213> HIV
<400> 50

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Ser Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 51
<211l> 24
<212> PRT
<213> HIV
<400> 51

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Asn Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 52
<211> 24
<212> PRT
<213> HIV
<400> 52

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Asn Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 53
<211l> 24
<212> PRT
<213> HIV
<400> 53

asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Ser Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu

20
<210> 54

12
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<21l> 24
<212> PRT
<213> HIV
<400> 54

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Ser Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 55
<211l> 24

<212> PRT
<213> HIV

<400> 55

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Asn Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 56
<21l> 24
<212> PRT
<213> HIV
<400> 56

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Asn Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 57
<211> 24
<212> PRT

<213> HIV
<400> 57

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Ser Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 58
<211l> 24
<212> PRT
<213> HIV
<400> 58

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Ser Asn
13
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1 ' 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 59
<211> 24
<212> PRT
<213> HIV
<400> 59

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Asn Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 60
<211l> 24
<212> PRT
<213> HIV
<400> 60

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Asn Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 61
<211> 24
<212> PRT
<213> HIV
<400> 61

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Ser Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 62
<211l> 24
<212> PRT
<213> HIV
<400> 62

asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Ser Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 63
<211l> 24

14
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<212> PRT
<213> HIV

<400> 63

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Asn Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 64
<21l> 24
<212> PRT
<213> HIV
<400> 64

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Asn Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 65
<211> 15
<212> PRT
<213> HIV
<400> 65

Gly Asn Asn Asn Asn Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 66

<211> 15

<212> PRT

<213> HIV

<400> 66

Gly Asn Asn Asn Asn Thr Asn @lu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 67

<211> 15

<212> PRT

<213> HIV

<400> 67

@Gly Asn Asn Asn Ser Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 68
<211> 15

15
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<212>
<213>

<400>

PRT

HIV

68

Gly Asn Asn Asn Ser Thr Asn @lu Thr Phe Arg Pro Gly Gly Gly

1

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

<400>

5 10 15

69
15
PRT
HIV

69

Gly Asn Asn Thr Asn Thr Thr @lu Thr Phe Arg Pro Gly Gly Gly

1

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

<400>

5 10 15

70
15
PRT
HIV

70

Gly Asn Asn Thr Asn Thr Asn @Glu Thr Phe Arg Pro Gly Gly Gly

1

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

<400>

5 10 15

71
15
PRT
HIV

71

Gly Asn Asn Thr Ser Thr Thr @lu Thr Phe Arg Pro Gly Gly Gly

1

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

<400>

5 10 15

72
15
PRT
HIV

72

@Gly Asn Asn Thr Ser Thr Asn @lu Thr Phe Arg Pro Gly Gly Gly

1

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

5 10 15

73
15
PRT
HIV

16
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73

Gly Ala Asn Asn Asn Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1

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

<400>

5 10 15

74
15
PRT
HIV

74

Gly Ala Asn Asn Asn Thr Asn Glu Thr Phe Arg Pro Gly Gly Gly

1

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

<400>

5 10 15

75
15
PRT
HIV

75

Gly Ala Asn Asn Ser Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1

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

<400>

5 10 15

76
15
PRT
HIV

76

Gly Ala Asn Asn Ser Thr Asn Glu Thr Phe Arg Pro Gly Gly Gly

1

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

<400>

5 10 15

77
15
PRT
HIV

77

Gly Ala Asn Thr Asn Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1

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

<400>

5 10 15

78
15
PRT
HIV

78

17
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Gly Ala Asn Thr Asn Thr Asn @lu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 79

<21l> 15

<212> PRT

<213> HIV

<400> 79

@Gly Ala Asn Thr Ser Thr Thr @lu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 80

<21l> 15

<212> PRT

<213> HIV

<400> 80

Gly Ala Asn Thr Ser Thr Asn Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 81

<211> 27

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 81

Thr Asp Ala Lys Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 82
<211l> 27
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

«223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 82

Thr Asp Ala Lys Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn
1 5 10 15
Ile Ile Gly Met Glu Lys Gly Glu Ile Lys Asn

18
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20 25
<210> 83
<211> 27
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 83

Thr Asp Ala Lys Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Tle Ile Gly BAsn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 84
<211l> 27
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> B84

Thr Asp Ala Lys Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Tle Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 85
<211> 27
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 85

Thr Asp Ala Asn Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Tle Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 86
<211> 27

19
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<212> PRT
<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 86

Thr Asp Ala Asn Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Tle Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 87
<211> 27
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 87

Thr Asp Ala Asn Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 88
<211> 27
<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 88

Thr Asp Ala Asn Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 89
<21l> 27
<212> PRT
<213> HIV
<220>

<221> misc_feature

20
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<222> 1
<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 89

Thr Asn Ala Lys Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 90
<21i> 27
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 90

Thr Asn Ala Lys Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 91
<211> 27
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 91

Thr Asn Ala Lys Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Tle Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 92
<211l> 27
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 92

21
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Thr Asn Ala Lys Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Tle Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 93
<211> 27
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 93

Thr Asn Ala Asn Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Tle Ile Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 94
<211l> 27
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 94

Thr Asn Ala Asn Asn Asn Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Tle Tle Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 95
<211> 27
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 95

Thr Asn Ala Asn Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn
1 5 10 15

Ile Tle Gly Asn Glu Lys Gly Glu Ile Lys Asn
20 25

22
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<210> 96

<211l> 27

<212> PRT

<213> HIV

<220>

<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 96

Thr Asn Ala Asn Asn Thr Asn Thr Asn Thr Thr Thr Asn Asn Ser Asn

1 5 10 15
Ile Ile Gly Met Glu Lys Gly Glu Ile Lys Asn
20 25
<210> 97
<211> 23
<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 97

ser Phe Asn Met Thr Thr Glu Ile Brg Asp Lys Lys Gln Lys Val His

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 98
<21l1l> 23
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 98

Ser Phe Asn Met Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys Val Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu ASp
20
<210> 99
<211> 23
<212> PRT
<213> HIV

23
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<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 99

Ser Phe Asn Met Thr Thr Glu Tle Arg Asp Lys Lys Gln Lys Glu His

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 100
<211> 23
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 100

ger Phe Asn Met Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys Glu Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu ASD
20
<210> 101
<211> 23
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 101

Ser Phe Asn Met Thr Thr Ser Tle Arg Asp Lys Lys Gln Lys val His

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 102
<211> 23
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
24
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<400> 102

Ser Phe Asn Met Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Val Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 103
<211> 23
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 103

ger Phe Asn Met Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Glu His

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 104
<211> 23
<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 104

ger Phe Asn Met Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Glu Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu ASp
20
<210> 105
<211> 23
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 105

Ser Phe Asn Ile Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys val His
1 5 10 15

25
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Ala Leu Phe Tyr Lys Leu ASpP

20
<210> 106
<211l> 23
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

«223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 106

Ser Phe Asn Ile Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys Val Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu ASp
20
<210> 107
<211l> 23
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 107

Ser Phe Asn Ile Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys Glu His

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 108
<21l1l> 23
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223s> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 108

Ser Phe Asn Ile Thr Thr Glu Ile Arg Asp Lys Lys Gln Lys Glu Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp

20
<210> 109

26
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<211l> 23

<212> PRT

<213> HIV

<220>

<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 109

ger Phe Asn Ile Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Val His

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 110
<211l> 23
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 110

Ser Phe Asn Ile Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys val Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu ASp
20
<210> 111
«211> 23
«212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 111

ger Phe Asn Ile Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Glu His

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 112
<211> 23
<212> PRT

<213> HIV

<220>
27
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<221> misc_feature
<222> 1
<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 112

Ser Phe Asn Ile Thr Thr Ser Ile Arg Asp Lys Lys Gln Lys Glu Tyr

1 5 10 15
Ala Leu Phe Tyr Lys Leu Asp
20
<210> 113
<211> 18
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 113

Arg Lys Ser Ile Arg Ile Gly Pro Gly Gln Ala Phe Tyr Ala Thr Gly

1 5 10 15
Asp Ile

<210> 114

<211> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 114

Arg Lys Ser Ile His Ile Gly Pro Gly Gln Ala Phe Tyr Ala Thr Gly

1 5 10 15
Asp Ile

<210> 115

<211> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 115
28
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Arg Lys Ser Ile Arg Ile Gly Pro Gly Arg Ala Phe Tyr Ala Thr Gly

1 5 10 15
Asp Ile

<210> 116

<211l> 18

<212> PRT

<213> HIV
<220>
<221> misc_feature

<222> 1
<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 116

Arg Lys Ser Ile His Ile @ly Pro Gly Arg Ala Phe Tyr Ala Thr Gly

1 5 10 15
Asp Ile

<210> 117

<211> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 117

Arg Lys Ser Ile Arg Ile Gly Pro Gly Gln Ala Phe TyT Thr Thr Gly

1 5 10 15
Asp Ile

<210> 118

<211> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Sexr-Ser-
<400> 118
Arg Lys Ser Ile His Ile Gly Pro Gly Gln Ala Phe Tyr Thr Thr Gly

1 5 10 15
Asp Ile
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<210> 119

<211> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 119

Arg Lys Ser Ile Arg Ile Gly Pro Gly Arg Ala Phe Tyr Thr Thr Gly

1 5 10 15
Asp Ile

<210> 120

<211> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 120

Arg Lys Ser Ile His Ile Gly Pro Gly Arg Ala Phe Tyr Thr Thr Gly

1 5 10 15
Asp Ile

<210> 121

<211> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 121

Arg Lys Ser Ile Arg Ile Gly Pro Gly Gln Ala Phe Tyr Ala Thr Gly

1 5 10 15
Glu Ile

<210> 122

<211l> 18

<212> PRT
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<213> HIV
<220>
<221> misc_feature

<222> 1
<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 122

Arg Lys Ser Ile His Ile Gly Pro Gly Gln Ala Phe Tyr Ala Thr Gly

1 5 10 15
Glu Ile

<210> 123

<211> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 123

Arg Lys Ser Ile Arg Ile Gly Pro Gly Arg Ala Phe Tyr Ala Thr Gly

1 5 10 15
Glu Ile

<210> 124

<211> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 124

Arg Lys Ser Ile His Ile Gly Pro Gly Arg Ala Phe Tyr Ala Thr Gly

1 5 10 15
Glu Ile

<210> 125

<211l> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1
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<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 125

Arg Lys Ser Ile Arg Ile Gly Pro Gly Gln Ala Phe Tyr Thr Thr Gly

1 5 10 15
Glu Ile

<210> 126

<211> 18

<212> PRT

<213> HIV
<220>
<221> misc_feature

<222> 1
<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 126

Arg Lys Ser Ile His Ile Gly Pro Gly Gln Ala Phe Tyr Thr Thr Gly

1 5 10 15
Glu Ile

<210> 127

<211l> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 127

Arg Lys Ser Ile Arg Ile Gly Pro Gly Arg Ala Phe Tyr Thr Thr Gly

1 5 10 15
Glu Ile

<210> 128

<21l> 18

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 128

Arg Lys Ser Ile His Ile Gly Pro Gly Arg Ala Phe Tyr Thr Thr Gly
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1 5 10 15
Glu Ile

<210> 129

<21l> 24

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 129

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Ser Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 130
<21l1l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 130

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Ser Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 131
<211> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Sex-
<400> 131

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Asn Thr
1 5 10 15

Asn Asn Asn Gly Thr Ile Thr Leu
20
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<210> 132

<211> 24

<212> PRT

<213> HIV

<220>

<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 132

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Asn Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 133
<211> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 133

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Ser Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 134
<21l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 134

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Ser Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 135
<21ll> 24
<212> PRT
<213> HIV
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<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 135

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Asn Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 136
<211l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 136

Asn Thr Thr Gly Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Asn Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 137
<211> 24
<212> PRT

<213> HIV
<220>
<221> misc_feature

<222> 1
<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 137

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Ser Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 138
<211> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
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<400> 138

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Ser Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 139
<211> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 139

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Asn Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 140
<21l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 140

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Gly Asn Thr Thr Asn Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 141
<21l1l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 141

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Ser Thr
1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
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20
<210> 142
<211l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Sexr-Ser-
<400> 142

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Ser Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 143
<21l1l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 143

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Asn Thr

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
<210> 144
<211l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 144

Asn Thr Thr Gln Leu Phe Asn Ser Thr Asn Asn Asn Thr Thr Asn Asn

1 5 10 15
Asn Asn Asn Gly Thr Ile Thr Leu
20
«<210> 145
<211> 15
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<212> PRT
<213> HIV

<220>
<221> misc_feature

<222> 1
<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 145

Gly Asn Asn Asn Asn Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 146

<211> 15

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 146

Gly Asn Asn Asn Asn Thr Asn Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 147

<211> 15

<212> PRT

<213> HIV
<220>
<221> misc_feature

<222> 1
<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 147

Gly Asn Asn Asn Ser Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 148

<21l1l> 15

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 148
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Gly Asn Asn Asn Ser Thr Asn Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 149

<211l> 15

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 149

Gly Asn Asn Thr Asn Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 150

<21l> 15

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 150

Gly Asn Asn Thr Asn Thr Asn Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 151

<211> 15

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 151

Gly Asn Asn Thr Ser Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 152

<211l> 15

<212> PRT

<213> HIV

<220>
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<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 152

Gly Asn Asn Thr Ser Thr Asn Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15

<210> 153

<211l> 15

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400>

153

Gly Ala Asn Asn Asn Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1

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

<220>
<221>
<222>
<223>

<400>

5 10 15

154
15

PRT
HIV

misc_ feature
1
residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

154

Gly Ala Asn Asn Asn Thr Asn Glu Thr Phe Arg Pro Gly Gly Gly

1

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

<220>
<221>
<222>
<223>

<400>

5 10 15

155
15

PRT
HIV

misc_feature
1
residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

155

Gly Ala Asn Asn Ser Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1

5 10 15
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<210> 156

<21l> 15

<212> PRT

<213> HIV

<220>

<221> misc_feature
<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 156

Gly Ala Asn Asn Ser Thr Asn Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 157

<211l> 15

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 157

Gly Ala Asn Thr Asn Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 158

<211l> 15

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 158

@ly Ala Asn Thr Asn Thr Asn Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 159

<21l> 15

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-

<400> 159
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@Gly Ala Asn Thr Ser Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 160

<211> 15

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue lipidated, for example with palmitoyl-Lys-Ser-Ser-
<400> 160

@ly Ala Asn Thr Ser Thr Asn Glu Thr Phe Arg Pro Gly Gly Gly

1 5 10 15
<210> 161

<211l> 16

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

«223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 161

val Leu Ala Glu Ala Met Ser Gln Val Thr Asn Ser Asn Thr Met Met

1 5 10 15
<210> 162

<211> 16

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-~

<400> 162

val Leu Ala Glu Ala Met Ser Gln Val Thr Asn Ser Asn Thr Ile Met
1 5 10 15
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<210> 163

<211> 16

<212> PRT

<213> HIV

<220>

<221> misc_feature
<222> 1

<223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 163

val Leu Ala Glu Ala Met Ser Gln val Thr Asn Ser Asn Ile Met Met
1 5 10 15

<210> 164

<211> 16

<212> PRT

<213> HIV

<220>

<221> misc_feature
<222> 1

<223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 164

val Leu Ala Glu Ala Met Ser Gln Val Thr Asn Ser Asn Ile Ile Met

1 5 10 15
<210> 165

<211l> 16

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 165

val Leu Ala Glu Ala Met Ser Gln val Thr Asn Ser Ala Thr Met Met
1 5 10 15
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<210> 166

<211> 16

<212> PRT

<213> HIV

<220>

<221> misc_feature
<222> 1

<223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 166

val Leu Ala Glu Ala Met Ser Gln val Thr Asn Ser Ala Thr Ile Met

1 5 10 15
<210> 167

<211l> 16

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 167

val Leu Ala Glu Ala Met Ser Gln val Thr Asn Ser Ala Ile Met Met

1 5 10 15
<210> 168

<211> 16

<212> PRT

<213> HIV

<220>

<221> misc_feature

<222> 1

<«223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 168

Val Leu Ala Glu Ala Met Ser Gln val Thr Asn Ser Ala Ile Ile Met
1 5 10 15

<210> 169
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<211> 24

<212> PRT

<213> HIV

<220>

<221> misc_feature
<222> 1

«223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 169

Glu Ser Phe Arg Phe Gly Glu Glu Thr Thr Thr Pro Pro Gln Lys Arg

1 5 10 15
@lu Gln Tyr Pro Leu Ala Ser Leu
20
<210> 170
«211> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

«223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 170

@lu Ser Phe Arg Phe Gly Glu Glu Thr Thr Thr Pro Pro Gln Lys Arg

1 5 10 15
@lu Gln Tyr Pro Leu Thr Ser Leu
20
<210> 171
<21l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 171
@lu Ser Phe Arg Phe Gly Glu Glu Thr Thr Thr Pro Pro Gln Lys Arg
1 5 10 15

Glu Leu Tyr Pro Leu Ala Ser Leu
20
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<210> 172

<211> 24

<212> PRT

<213> HIV

<220>

<221> misc_feature
<222> 1

<223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 172

Glu Ser Phe Arg Phe Gly Glu Glu Thr Thr Thr Pro Pro Gln Lys Arg

1 5 10 15
@lu Leu Tyr Pro Leu Thr Ser Leu
20
<210> 173
<211l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

«223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 173

Glu Ser Phe Arg Phe Gly Glu Glu Thr Thr Thr Pro Pro Gln Lys Lys

1 5 10 15
@lu Gln Tyr Pro Leu Ala Ser Leu
20
<210> 174
<211l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

«223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 174

Glu Ser Phe Arg Phe Gly Glu Glu Thr Thr Thr Pro Pro Gln Lys Lys
1 5 10 15
Glu @ln Tyr Pro Leu Thr Ser Leu

20
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<210> 175

<211> 24

<212> PRT

<213> HIV

<220>

<221> misc_feature
<222> 1

<223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 175

@lu Ser Phe Arg Phe Gly Glu Glu Thr Thr Thr Pro Pro Gln Lys Lys

1 5 10 15
@lu Leu Tyr Pro Leu Ala Ser Leu
20
<210> 176
<211l> 24
<212> PRT
<213> HIV
<220>
<221> misc_feature
<222> 1

<223> residue unlipidated or lipidated, for example with palmitoyl-Lys-
Ser-Ser-

<400> 176
@lu Ser Phe Arg Phe Gly Glu Glu Thr Thr Thr Pro Pro Gln Lys Lys
1 5 10 15

Glu Leu Tyr Pro Leu Thr Ser Leu
20
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