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TITLE OF THE INVENTION

TRUNCATED HIV ENVELOPE PROTEINS (ENV) , METHODS AND
COMPOSITIONS RELATED THERETO

FEDERAL FUNDING
This invention was made, in part, with government support under Cooperative
Agreement Number W81XWH-07-2-0067. The Federal Government has certain rights in

the invention.

CROSS-REFERENCE TO RELATED APPLICATION
This application claims the benefit of priority of U.S. Provisional Application
Serial No. 61/478,857 filed April 25, 2011, which is incorporated herein by reference in

its entirety.

FIELD OF THE INVENTION

The invention relates generally to novel HIV envelope proteins and to methods
and compositions related thereto. More particularly, the invention relates to methods and
compositions for the preparation, production, and administration of isolated novel HIV
envelope nucleic acid and protein sequences suitable, for example, in certain

embodiments, as vaccines against HIV.

BACKGROUND OF THE INVENTION

AIDS, or Acquired Immunodeficiency Syndrome, is caused by human
immunodeficiency virus (HIV) and is characterized by several clinical features including
wasting syndromes, central nervous system degeneration and profound
immunosuppression that results in opportunistic infections and malignancies. HIV is a
member of the lentivirus family of animal retroviruses, which include the visna virus of
sheep and the bovine, feline, and simian immunodeficiency viruses (SIV). Two closely
related types of HIV, designated HIV-1 and HIV-2, have been identified thus far, of
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which HIV-1 is by far the most common cause of AIDS. However, HIV-2, which differs
in genomic structure and antigenicity, causes a similar clinical syndrome.

The form of HIV-1 that dominates the global epidemic is called the major group
of HIV-1. There are three HIV-1 groups, the major group (M group), the outlier group (O
group), and the non-M/non-O group (N group). There is also the P group. The M group is
further divided into nine distinct genetic subtypes, which are commonly referred to as
clades and circulating recombinant forms (CRFs). HIV-1 M group subtypes/clades are
labelled A, B, C, D, F, G, H, J, and K. Clade B is the most prevalent in the United States,
while clade C is the most prevalent worldwide. CRFO1_AE or former clade E and
CRF02_AG are the most prevalent inter-subtype recombinant strains in the HIV-1
epidemic. Geographic distribution of genetic subtypes and inter-subtype recombinant
forms is continually changing, and current data offers incomplete estimates.

An infectious HIV particle consists of two identical strands of RNA, each
approximately 9.2 kb long, packaged within a core of viral proteins. This core structure
is surrounded by a phospholipid bilayer envelope derived from the host cell membrane
that also includes virally-encoded membrane proteins (Abbas et al., Cellular and
Molecular Inmunology, 4th edition, W.B. Saunders Company, 2000, p. 454). The HIV
genome has the characteristic 5'-LTR-Gag-Pol-Env-LTR-3' organization of the retrovirus
family. Long terminal repeats (LTRs) at each end of the viral genome serve as binding
sites for transcriptional regulatory proteins from the host and regulate viral integration
into the host genome, viral gene expression, and viral replication.

The HIV genome encodes several structural proteins. The gag gene encodes
structural proteins of the nucleocapsid core and matrix. The pol gene encodes reverse
transcriptase (RT), integrase (IN), and viral protease (PR) enzymes required for viral
replication. The far gene encodes a protein that is required for elongation of viral
transcripts. The rev gene encodes a protein that promotes the nuclear export of
incompletely spliced or unspliced viral RNAs. The vif gene product enhances the
infectivity of viral particles. The vpr gene product promotes the nuclear import of viral

DNA and regulates G2 cell cycle arrest. The vpu and nef genes encode proteins that
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down regulate host cell CD4 expression and enhance release of virus from infected cells.
The env gene encodes the viral envelope glycoprotein that is translated as a 160-
kilodalton (kDa) precursor (gpl60) and cleaved by a cellular protease to yield the external
120-kDa envelope glycoprotein (gp120) and the transmembrane 4 1-kDa envelope
glycoprotein (gp41), which are required for the infection of cells (Abbas et al., Cellular
and Molecular Immunology, 4th edition, W.B. Saunders Company, 2000, pp. 454-456).
gp140 is a modified form of the Env glycoprotein, which contains the external 120-kDa
envelope glycoprotein portion and the extracellular part of the gp41 portion of Env and
has characteristics of both gp120 and gp41. The nef gene is conserved among primate
lentiviruses and is one of the first viral genes that is transcribed following infection. In
vitro, several functions have been described, including downregulation of CD4 and MHC
class I surface expression, altered T-cell signaling and activation, and enhanced viral
infectivity.

HIV infection initiates with gp120 on the viral particle binding to the CD4 and
chemokine receptor molecules (e.g., CXCR4, CCR5) on the cell membrane of target cells
such as CD4" T-cells, macrophages and dendritic cells. The bound virus fuses with the
target cell and reverse transcribes the RNA genome. The resulting viral DNA integrates
into the cellular genome, where it directs the production of new viral RNA, and thereby
viral proteins and new virions. These virions bud from the infected cell membrane and
establish productive infections in other cells. This process also kills the originally
infected cell. HIV can also kill cells indirectly because the CD4 receptor on uninfected
T-cells has a strong affinity for gp120 expressed on the surface of infected cells. In this
case, the uninfected cells bind, via the CD4 receptor-gp120 interaction, to infected cells
and fuse to form a syncytium, which cannot survive. Destruction of CD4" T-
lymphocytes, which are important to immune defense, is a major cause of the progressive
immune dysfunction that is the hallmark of AIDS disease progression. The loss of CD4"
T cells seriously impairs the body's ability to fight most invaders, but it has a particularly
severe impact on the defenses against viruses, fungi, parasites and certain bacteria,

including mycobacteria.
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Research on the Env glycoprotein has shown that the virus has many effective
protective mechanisms with few vulnerabilities (Wyatt & Sodroski, Science. 1998 Jun
19;280(5371):1884-8). For fusion with its target cells, HIV-1 uses a trimeric Env
complex containing gp120 and gp41 subunits (Burton et al., Nat Immunol. 2004
Mar;5(3):233-6). The fusion potential of the Env complex is triggered by engagement of
the CD4 receptor and a coreceptor, usually CCRS or CXCR4. Neutralizing antibodies
seem to work either by binding to the mature trimer on the virion surface and preventing
initial receptor engagement events, or by binding after virion attachment and inhibiting
the fusion process (Parren & Burton, Adv Immunol. 2001;77:195-262). In the latter case,
neutralizing antibodies may bind to epitopes whose exposure is enhanced or triggered by
receptor binding. However, given the potential antiviral effects of neutralizing
antibodies, it is not unexpected that HIV-1 has evolved multiple mechanisms to protect it
from antibody binding (Johnson & Desrosiers, Annu Rev Med. 2002;53:499-518).

Most experimental HIV-1 vaccines tested in human and/or non-human primate
suggests that a successful vaccine will incorporate immunogens that elicit broad
neutralizing antibodies (bNabs) and robust cell-mediated immunity. HIV-1 envelope
glycoprotein (Env) is the main viral protein involved in the entry of the virus and is also
the primary target for neutralizing antibodies, but due to immune evasion strategies and
extreme sequence variability of Envs, generation of bNabs has been a daunting task
(Phogat S, Wyatt R. Curr_ Pharm Des. 2007, 13:213-27; Phogat S, et al. J Intern Med.
2007 262:26-43, Karlsson Hedestam GB, et al Nat Rev Microbiol. 2008, 6:143-55).

Developing effective vaccines to prevent HIV infection or neutralize HIV
infection has been difficult. The ability to elicit broad and potent neutralizing antibodies
is a major challenge in the development of an HIV-1 vaccine. It is a primary goal to
develop an HIV vaccine that can effectively elicit specific anti-viral neutralizing
antibodies as well as cell-mediated immune responses to prevent infection and control the
spread of HIV, with a potential for considerable breadth of reactivity across genetic
clades. The extraordinary degree of genetic diversity of HIV has been problematic for

vaccine development.
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Citation or identification of any document in this application is not an admission

that such document is available as prior art to the present invention.

SUMMARY OF THE INVENTION

In certain embodiments, the instant application provides an isolated peptide
comprising a truncated HIV Env protein, wherein the HIV Env protein is mutated in the
native gp120/gp41 cleavage site to prevent protease cleavage, comprises the MPER of
gp41, and is truncated prior to the transmembrane domain.

In some embodiments, the HIV Env protein comprises about 1-10 hydrophilic
amino acids at its C-terminus. in certain embodiments, the about 1-10 hydrophilic amino
acids are three lysines.

In some embodiments, the MPER of gp41 comprises the 4E10 epitope. In certain
embodiments, the MPER of gp41 comprises the amino acid sequence: LWYIK (SEQ ID
NO: 24) at its C-terminus. In further embodiments, the HIV Env protein comprises about
1-10 non-native hydrophilic amino acids C-terminal to and contiguous with the LWYIK
(SEQ ID NO: 24) amino acid sequence. In certain embodiments, the HIV Env protein
binds integrin a4p7.

In some embodiments, the HIV Env protein is derived from an HIV-I strain
classified in a group selected the group consisting of: M, O, N, and P. In certain
embodiments, the HIV-1 strain is isolated from an individual with an acute HIV-1
infection. In other embodiments, the HIV-1 strain is isolated from an individual with a
chronic HIV-1 infection. In certain embodiments, the HIV Env protein is derived from an
HIV-I group M strain. In further embodiments, the HIV-1 group M strain is a subtype
(clade) selected from the group consisting of: A, B, C,D,F, G, H, J,andK. Ina
particular embodiment, the subtype (clade) is clade B. In another embodiment, the
subtype (clade) is clade D. In yet another embodiment, the subtype (clade) is clade C.

In certain embodiments, the HIV Env protein comprises an amino acid sequence

having 85 % or greater identity to the amino acid sequence depicted in SEQ ID NO: 1.
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In further embodiments, the HIV Env protein comprises 90 % or greater identity to the
amino acid sequence depicted in SEQ ID NO: 1. In yet other embodiments, the peptide
comprises an amino acid sequence having 95 % or greater identity to the amino acid
sequence depicted in SEQ ID NO: I. In certain embodiments, the peptide comprises an
amino acid sequence having 98 % or greater identity to the amino acid sequence depicted
in SEQ ID NO: 1. In other embodiments, the peptide comprises an amino acid sequence
having 99 % or greater identity to the amino acid sequence depicted in SEQ ID NO: 1. In
a particular embodiment, the peptide comprises the amino acid sequence depicted in SEQ
ID NO: 1.

In some embodiments, the application pertains to an isolated nucleic acid
comprising a nucleic acid sequence encoding an amino acid sequence having 85 %, 90 %,
95 %, 98 %, 99 %, or greater identity to the amino acid sequence depicted in SEQ ID
NO: 1. Ir.x certain embodiments, the nucleic acid sequence encodes the amino acid
sequence depicted in SEQ ID NO: 1. In a particular embodiment, the isolated nucleic acid
comprises the nucleic acid sequence depicted in SEQ ID NO: 20.

In yet other embodiments, the instant application pertains to a vector comprising
nucleic acid encoding an amino acid sequence having 85 %, 90 %, 95 %, 98 %, 99 %, or
greater identity to the amino acid sequence depicted in SEQ ID NO: 1. In certain
embodiments, the application relates to a host cell comprising the vector comprising
nucleic acid encoding an amino acid sequence having 85 %, 90 %, 95 %, 98 %, 99 %, or
greater identity to the amino acid sequence depicted in SEQ ID NO: I. In a particular
embodiment, the host cell is a CHO cell.

In yet other embodiments, the instant application relates to a method of making a
peptide comprising an amino acid sequence having at least 85 % or greater identity to the
amino acid sequence depicted in SEQ ID NO: 1, comprising culturing a host cell
comprising a vector comprising nucleic acid encoding an amino acid sequence having 85
%, 90 %, 95 %, 98 %, 99 %, or greater identity to the amino acid sequence depicted in
SEQ ID NO: 1 under conditions suitable for protein expression and isolating the peptide.
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In certain embodiments, the instant application provides a composition
comprising an isolated HIV Env protein, such as an isolated HIV Env protein comprising
an amino acid sequence having 85 %, 90 %, 95 %, 98 %, 99 %, or greater identity to the
amino acid sequence depicted in SEQ ID NO: 1 and pharmaceutically acceptable carrier.

In yet other embodiments, the instant application relates to a method of generating
antibodies against HIV in a mammal, comprising administering to the mammal a
composition comprising an isolated HIV Env protein, such as an isolated HIV Env
protein comprising an amino acid sequence having 85 %, 90 %, 95 %, 98 %, 99 %, or
greater identity to the amino acid sequence depicted in SEQ ID NO: 1 and a
pharmaceutically acceptable carrier. In certain embodiments, the composition further
comprises an adjuvant. In certain embodiments, the adjuvant comprises a liposome
formulation. In further embodiments, the liposome formulation comprises one or more
of: dimyristoyl phosphatidylcholine, dimyristoyl phosphatidylglycerol, cholesterol, and
phospholipid. In a particular embodiment, the liposome formulation comprises
phospholipid A. In certain embodiments, the antibodies generated in the mammal are
antibodies that compete with the peptide comprising the truncated HIV Env protein for
binding integrin a4f7.

In some embodiments, the instant application relates to a method of conferring
immunity against HIV in a mammal, comprising administering to the mammal a
composition comprising an isolated HIV Env protein, such as an isolated HIV Env
protein comprising an amino acid sequence having 85 %, 90 %, 95 %, 98 %, 99 %, or
greater identity to the amino acid sequence depicted in SEQ ID NO: 1 and a
pharmaceutically acceptable carrier. In certain embodiments, the composition further
comprises an adjuvant. In certain embodiments, the adjuvant comprises a liposome
formulation. In further embodiments, the liposome formulation comprises one or more
of: dimyristoyl phosphatidylcholine, dimyristoyl phosphatidylglycerol, cholesterol, and
phospholipid. In a particular embodiment, the liposome formulation comprises
phospholipid A. In further embodiments, the method comprises administering the

composition to the mammal by injection.
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Examples of mammals to which the compositions of the invention can be
administered include human, non-human primates, dogs, rabbits, guinea pigs, and mice.

In yet other embodiments, the instant application relates to a subunit vaccine
comprising an HIV Env protein of the invention, such as an isolated peptide comprising a
truncated HIV Env protein, wherein the HIV Env protein is mutated in the native
gp120/gp41 cleavage site to prevent protease cleavage, compfises the MPER of gp41,
and is truncated prior to the transmembrane domain. In some embodiments, the HIV Env
protein comprises about 1-10 hydrophilic amino acids at its C-terminus. In certain
embodiments, the about 1-10 hydrophilic amino acids are three lysines. In other
embodiments, the subunit vaccine comprises an isolated HIV Env protein, such as an
isolated HIV Env protein comprising an amino acid sequence having 85 %, 90 %, 95 %,
98 %, 99 %, or greater identity to the amino acid sequence depicted in SEQ ID NO: 1

In some embodiments, the instant application relates to a nucleic acid vaccine
comprising an isolated nucleic acid comprising a nucleic acid sequence encoding an
amino acid sequence having 85 %, 90 %, 95 %, 98 %, 99 %, or greater identity to the
amino acid sequence depicted in SEQ ID NO: 1. In certain embodiments, the nucleic acid
sequence encodes the amino acid sequence depicted in SEQ ID NO: 1..

In yet other embodiments, the instant application pertains to an isolated peptide
comprising an amino acid sequence having 90 % or greater identity to the amino acid
sequence depicted in SEQ ID NO: 3, SEQ ID NO: 4, or SEQ ID NO: 5. In certain
embodiments, the peptide comprises an amino acid sequence having 98 % or greater
identity to an amino acid sequence depicted in SEQ ID NO: 3, SEQ ID NO: 4, or SEQ ID
NO: 5. In further embodiments, the peptide comprises an amino acid sequence having 99
% or greater identity to an amino acid sequence depicted in SEQ ID NO: 3, SEQ ID NO:
4, or SEQ ID NO: 5. In a particular embodiment, the peptide comprises the amino acid
sequence depicted in SEQ ID NO: 3, SEQ ID NO: 4, or SEQ ID NO: 5.

In another embodiment, the application relates to an isolated nucleic acid
sequence comprising a nucleic acid sequence encoding an amino acid sequence having 90

%, 95 %, 98 %, 99 %, or greater identity to the amino acid sequence depicted in SEQ ID
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NO: 3, SEQ ID NO: 4, or SEQ ID NO: 5. In certain embodiments, the nucleic acid
sequence encodes the amino acid sequence depicted in SEQ ID NO: 3, SEQ ID NO: 4, or
SEQ ID NO: 5. |

In some embodiments, the instant application relates to a kit comprising (a) a
composition comprising an isolated peptide comprising a truncated HIV Env protein,
wherein the HIV Env protein is mutated in the native gp120/gp41 cleavage site to prevent
protease cleavage, comprises the MPER of gp41, and is truncated prior to the
transmembrane domain and a pharmaceutically acceptable carrier and (b) instructions for
administration of the composition to a mammal. In some embodiments, the HIV Env
protein comprises about 1-10 hydrophilic amino acids at its C-terminus. In certain
embodiments, the about 1-10 hydrophilic amino acids are three lysines.

In some embodiments, the application relates to a kit comprising (a) a
composition comprising an isolated HIV Env protein, such as an isolated HIV Env
protein comprising an amino acid sequence having 85 %, 90 %, 95 %, 98 %, 99 %, or
greater identity to the amino acid sequence depicted in SEQ ID NO: 1 and (b)
instructions for administration of the composition to a mammal.

In other embodiments, the application relates to a kit comprising (a) a
composition comprising an isolated nucleic acid comprising a nucleic acid sequence
encoding an amino acid sequence having 85 %, 90 %, 95 %, 98 %, 99 %, or greater
identity to the amino acid sequence depicted in SEQ ID NO: 1 and a pharmaceutically
acceptable carrier and (b) instructions for administration of the composition to a
mammal. In certain embodiments, the nucleic acid sequence encodes the amino acid
sequence depicted in SEQ ID NO: 1

In certain embodiments, the application relates to an isolated peptide comprising a
truncated HIV Env protein, wherein the HIV Env protein is mutated in the native
gp120/gp41 cleavage site to prevent protease cleavage, comprises the MPER of gp41,
and is truncated prior to the transmembrane domain, wherein the HIV Env protein is
mutated in the leader sequence. In some embodiments, the native signal peptide is

replaced with a tPA signal peptide. In certain embodiments, the tPA signal peptide
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comprises a sequence selected from the group consisting of: SEQ ID NO: 21 and SEQ ID
NO: 22.

In yet other embodiments, the instant application provides an isolated peptide
comprising an amino acid sequence having 90 % or greater identity to the amino acid
sequence depicted in SEQ ID NO: 7 or SEQ ID NO: 9. In further embodiments, the
peptide comprises an amino acid sequence having 98 % or greater identity to an amino
acid sequence depicted in SEQ ID NO: 7 or SEQ ID NO: 9. In still further embodiments,
the peptide comprises an amino acid sequence having 99 % or greater identity to an
amino acid sequence depicted in SEQ ID NO: 7 or SEQ ID NO: 9. In a particular
embodiment, the peptide comprises the amino acid sequence depicted in SEQ ID NO: 7
or SEQ ID NO: 9.

In some embodiments, the application relates to an isolated nucleic acid sequence
comprising a nucleic acid sequence encoding an amino acid sequence having 85 %, 90 %,
95 %, 98 %, 99 %, or greater identity to the amino acid sequence depicted in SEQ ID
NO: 7 or SEQ ID NO: 9. In certain embodiments, the isolated nucleic acid sequence
comprises a nucleic acid sequence depicted in SEQ ID NO: 3 or SEQ ID NO: 5.

These and other embodiments are disclosed or are obvious from and encompassed

by, the following Detailed Description.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic of the vector, pJWIRESpuro.

Figure 2: Imunoprecipitation Western Blot of 293/pJW Ba-L gp140 DC 4E10 Puro
transfection. Conditioned media of 293 cells transfected with pJW Ba-L gp140 DC 4E10
Puro and naive cells are immunoprecipitated with Human monoclonal antibodies to the
MPER region (2F5 and 4E10), HIV-1 (+) human serum and normal human serum.
Precipitated proteins are resolved on 12.5% SDS-PAGE and transferred to PVDF. Ba-L
gp140 DC 4E10 proteins are detected with MoAb to gp41 (M25) followed by Goat anti-
mouse IgG AP conjugate, and BCIP/NBT substrate. Ba-L gp140 DC 4E10 is detected

10
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with 4E10 (lanel), 2F5 (lane 2) and HIV-1(+) human serum (lane 3), and not detected
with normal human serum (lane 4). No band corresponding to Ba-L gp140 DC 4E10 is
detected in the naive sample with 4E10 (lane 5), 2F5 (lane 6) and HIV-1(+) human serum

(lane 7) or normal human serum (lane 8).

Figure 3 depicts the nucleic acid sequence of HIV-1 Ba-L gp140 DC 4E10 (SEQ ID NO:
6). The tPa signal is highlighted.

Figure 4 depicts the amino acid sequence of Ba-L gp140 DC 4E10 protein (SEQ ID NO:
7). The tPa signal is highlighted.

Figure 5 depicts the nucleic acid sequence of HIV-1 Ba-L gp145 (SEQ ID NO: 8).
Highlighted is the tPa signal peptide. This sequence is identical in the gp145 region to
Figure 3, differing only in the tPa signal sequence.

Figure 6 depicts the amino acid sequence of HIV-1 Ba-L gp145 protein (SEQ ID NO: 9).
The tPa signal is highlighted.

Figure 7: Mammalian expression plasmid pJWTCDE-N.

Figure 8: HIV-1 subtype C gp160 expression plasmid. HIV-1 gp160 genes are ligated
into pSWTIPK3 at the Nhel and EcoRlI sites in frame with the t-Pa signal peptide.

Figure 9 depicts the nucleic acid sequence for Clade C, C3728v2c6 gp160 (SEQ ID NO:
10). The HIV-1 C3728v2c6 gpl160 nucleic acid sequence is codon optimized. The tPa
signal is highlighted

Figure 10 depicts the nucleic acid sequence for Clade C, C3728v2c6 gp160 DC (SEQ ID
NO: 11). The HIV-I C3728v2¢6 gp160 DC nucleic acid sequence is codon optimized.

11
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The tPa signal is highlighted. The gp120/gp41 cleavage site is mutated to prevent

cleavage.

Figure 11 depicts the nucleic acid sequence for Clade C, C06838v1c48 gp160 (SEQ ID
NO: 12). The HIV-1 C06838v1c48 gpl60 nucleic acid sequence is codon optimized. The
tPa signal is highlighted.

Figure 12 depicts the nucleic acid sequence for Clade C, C06838v1c48 gp160 DC (SEQ
ID NO: 13). The HIV-1 C06838v1c48 gp160 DC nucleic acid sequence is codon
optimized. The tPa signal is highlighted. The gp120/gp41 cleavage site is mutated to

prevent cleavage.

Figure 13 depicts the nucleic acid sequence for Clade C, C06980v1c3 gpl160 (SEQ ID
NO: 14). The HIV-1 C06980v1c3 gpl60 nucleic acid sequence is codon optimized. The
tPa signal is highlighted.

Figure 14 depicts the nucleic acid sequence for Clade C, C06980vic3 gpl160 DC (SEQ
ID NO: 15). The HIV-1 C06980v1c3 gp160 DC nucleic acid sequence is codon
optimized. The tPa signal is highlighted. The gp120/gp41 cleavage site is mutated to

prevent cleavage.

Figure 15 depicts the nucleic acid sequence for Clade C, C06980v0c22 gp160 (SEQ ID
NO: 16). The HIV-1 C06980v0c22 gp160 nucleic acid sequence is codon optimized. The
tPa signal is highlighted.

Figure 16 depicts the nucleic acid sequence for Clade C, C06980v0c22 gp160 DC (SEQ
1D NO: 17). The HIV-1 C06980v0c22 gp160 DC nucleic acid sequence is codon
optimized. The tPa signal is highlighted. The gp120/gp41 cleavage site is mutated to

prevent cleavage.

12
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Figure 17 is a schematic of the pSWTIPK3 vector.
Figure 18 depicts the nucleic acid sequence for pPSWTIPK3 (SEQ ID NO: 18).

Figure 19: IP western blot of CHO-K1 cells transfected with HIV-1 subtype C gp160

and gp160 DC expression plasmids. Env proteins are immunoprecipitated from the 48

hr. post-transfection cell lysates using HIV-1 (+) human serum, resolved on 4-15% SDS-
PAGE and transferred to PVDF. Proteins from the following constructs were detected
using rabbit antibodies to HIV-1 subtype B gp160: C06838v1c48 gp160 (lane 1),
C06980v1c3 gpl60 (lane 2), C06980v0c22 gp160 (lane 3), C3728v2c6 gp160 (lane 4),
C06838v1c48 gp160DC (lane 5), C06980vic3 gp160DC (lane 6), C06980v0c22
gp160DC (lane 7), C3728v2c6 gp160DC (lane 8), naive CHO-K1 (-) control (lane 9), Ba-
L gp145 (+) control (lane 10) and subtype C 96ZM651 gp140 (+) control (lane 11).

Molecular weight protein markers are run in lane 12.

Figure 20: IP western blot of HEK293 cells transfected with HIV-1 subtype C gpl160 and
gp160 DC expression plasmids. Env proteins are immunoprecipitated from the 48 hr.
post-transfection cell lysates using huMADb to gp41 (4E10), resolved on 4-15% SDS-
PAGE and transferred to PVDF. Proteins from the following constructs were detected
using rabbit antibodies to HIV-1 subtype B gp160: C06838v1c48 gp160 (lane 1),
C06980v1c3 gp160 (lane 2), C06980v0c22 gp160 (lane 3), C3728v2c6 gpl160 (lane 4),
C06838v1c48 gp160DC (lane 5), C06980vic3 gp160DC (lane 6), C06980v0c22
gp160DC (lane 7), C3728v2c6 gp160DC (lane 8), naive HEK293 (-) control (lane 9), Ba-
L gp160 (+) control (lane 10), naive CHO-K1 (-) control (lane 11) and CHO-K1/Ba-L

gp160 (+) control (lane12). Molecular weight protein markers are run in lane 13.

Figure 21: HIV-1 C06980v0c22 gp145 expression plasmid. The HIV-1 gp145 gene is
ligated into pSWTIPK3 at the Nhel and EcoRl sites in frame with the t-Pa signal peptide.
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Figure 22 depicts the nucleic acid sequence for pPSWC06980v0c22 gp145 (SEQ ID NO:
19).

Figure 23 depicts the codon optimized nucleic acid sequence for HIV-1 C06980v0c22
gpl145 (SEQ ID NO: 20). The tPa signal is highlighted.

Figure 24 is the protein sequence of HIV-1 C06980v0c22 gp145 (SEQ ID NO: 32). The
tPa signal is highlighted.

Figure 25A (SEQ ID NO: 21) and B (SEQ ID NO: 22) depicts tPA sequences employed

in the Env proteins of the invention.

Figure 26: IP western blot of CHO-KI cells transfected with pSWC06980v0c22 gp145.
Env proteins are immunoprecipitated from the 48 hr. post-transfection conditioned media
and cell lysates using HIV-1 (+) human serum, resolved on 4-15% SDS-PAGE and
transferred to PVDF. The gp145 was detected using rabbit antibodies to HIV-1 subtype
B gp160 and Subtype C gp120: naive CHO-K1 (-) control media (lane 1), supercoiled
pSWC06980v0c22 gp145 media (lane 2), linearized pSWC06980v0c22 gp145 media
(lane 3), naive CHO-K1 (-) control cell lysate (lane 4), supercoiled pSWC06980v0c22
gp145 cell lysate (lane 5), linearized pSWC06980v0c22 gp145 cell lysate (lane 6).

Molecular weight protein markers are run in lane 7.

Figure 27: 4-15% SDS-PAGE of C06980v0c22 gp145 purified from the conditioned
media of CHO cell lines H-73-9-2-8 and H-73-9-3-9. Sug protein is resolved under
reducing and nonreducing conditions and stained with coomassie blue R250: H-73-9-2-8
nonreduced (lane 1), H-73-9-3-9 nonreduced (lane 2), H-73-9-2-8 reduced (lane 3) and

H-73-9-3-9 reduced (fane 4). A molecular weight protein marker is run in lane 5.
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Figure 28: Western blot of C06980v0c22 gp145 purified from the conditioned media of
CHO cell lines H-73-9-2-8 and H-73-9-3-9. 0.5pg protein is resolved under reducing and
nonreducing conditions on 4-15% SDS-PAGE, transferred to PVDF and detected with an
HIV-1 (+) serum: H-73-9-2-8 nonreduced (lane 1), H-73-9-3-9 nonreduced (lane 2), H-
73-9-2-8 reduced (lane 3) and H-73-9-3-9 reduced (lane 4). A molecular weight protein

marker is run in lane 5.

Figure 29: Flow chart of downstream purification methods for gp145

Figure 30. SE-HPLC analysis of purified Recombinant HIV-1C06980v0c22 gp145 (lot
112009). 1:10 dilution of purified protein was prepared in 1 X PBS and 20 pL was loaded
on the TSK-GEL 3000SWXL Column (TOSOH BIOSEP). The column was eluted with
isocratic gradient of 1X PBS at flow rate of 1.0 mL/min, resulting in the identification of

4 gpl4S5 species.

Figure 31: Flow chart of downstream purification methods for gp145.

Figure 32: SE-HPLC analysis of purified Recombinant HIV-1C06980v0c22 gp145 lot
120710A. 1:10 dilution of purified protein was prepared in 1X PBS and 20 pL was
loaded on the TSK-GEL 3000SWXL Column (TOSOH BIOSEP). The column was
eluted with isocratic gradient of 1X PBS at flow rate of 1.0 mL/min, resulting in the

identification of 4 gp145 species.
Figure 33. Flow chart of downstream purification methods for gp145.

Figure 34: SE-HPLC analysis of purified Recombinant HIV-1C06980v0c22 gp145 lot
120710B. 1:10 dilution of purified protein was prepared in 1X PBS and 20 pL was
loaded on the TSK-GEL 3000SWXL Column (TOSOH BIOSEP). The column was
eluted with isocratic gradient of 1X PBS at flow rate of 1.0 mL/min, resulting in the

identification of 4 gp145 species.
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Figure 35: HIV-1 Subtype C Env Sequence Alignment. Boxed region represents the gp41/gp120
cleavage domain. The amino terminal amino acid is a serine derived from the Nhel cloning site at

the tPa signal terminus.

Figure 36: C06980v0c22 gpl45 amino acid sequence (SEQ ID NO: 32). The tPA signal,

cleavage site mutations, and C-terminal triple lysine are as indicated in the boxed regions.

Figure 37: C06980v0c22 gpl145 nucleotide sequence (SEQ ID NO: 20) and translation
~ (SEQ ID NO: 32). The tPA leader sequence is indicated between the nucleic acid
sequence and translation. The cleavage site mutations and terminal lysine repeat are as

indicated in the boxed regions.

Figure 38 depicts the C-terminal residues of an HIV Env protein according to the
invention (SEQ ID NOS: 25 and 43).

Figure 39 Antigenicity: 4E10 and VRCO1 bind to CO6980 gp145 by ELISA.
Figure 40 Neutralization: the CO6980 PV is Sensitive to the 4E10 and VRCO1 mAbs.
Figure 41 depicts the Rabbit clade C gp145 Study design.

Figure 42 gp145 clade C immunized rabbit sera neutralize Tier 1 pseudoviruses from

clade B and C.

Figure 43 Development of neutralizing antibodies against the HIV-1 clade C Tier 1

pseudovirus post-immunization.

Figure 44 Cross-clade neutralization of B, C and AE IMC in the PBMC assay using

gp145 immunized rabbit sera.
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Figure 45 Development of neutralizing antibodies against the HIV-1 clade B Bal. IMC

post-immunization.

Figure 46 The gp145 immunized rabbit sera bind clade C Envs.

Figure 47 Neutralization of GS015 is [gG Mediated (TZMbl Neutralization assay).
Figure 48 Composite of neutralization values by immunogen.

Figure 49 depicts the results of an 1.P. Western blot of protein-free media adapted CHO
C06980v0c22 gp145 cell. The gpl145 is precipitated from the conditioned media using
human antibodies, resolved on 4-15 % SDS-PAGE, transferred to PVDF and detected
using rabbit antisera to gp120 and gp160.

Figure 50 Homologies and Glycosylation Sites.

Figure 51 Amino acid sequences of clade D gp140 and clade C gp145 after codon

optimization.

Figure 52 Binding of sera from immunized rabbits to different Envs.

Figure 53: IFNy ELISPOT results in the A) lymph node and B) spleen, shown as spot

count after stimulation with HIV-1 antigen.

Figure 54: Detection of IL-2 expression by intracellular staining.

Figure 55: ELISA binding titers of all groups against HIV-1 envelope protein gp145 and
gp140.
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Figure 56: Neutralization results of all groups in two assay platforms, A) TZMbl and B)
PBMC.

Figure 57. Flow-cytometry based a4p7 binding and inhibition assay.

Figure 58. Induction of a4f7 expression on primary T cells. CD4+ (upper panels) and
CD8+ (lower panels) T cells isolated from PBMC by magnetic bead separation were
cultured with anti-CD3/CD28, IL-2 and retinoic acid for 5d. The primary CD4" (upper
panels) and CD8" (lower panels) T cells were cultured to express a4f7 bound to
recombinant gp120 or gp145 protein, or a cyclic peptide containing the V2 loop region of
Env. Bound protein/peptide (blue histogram) and no-protein neutravidin-PE control
(green histogram) are shown. The gp145 panels show that CD8+ cells are 89.7% positive,
and CD4+ T cells are 93.3% positive for a4B7 binding to gp145.

Figure 59. Binding of HIV-1 Env to a4p7 expressing T cells. Primary CD4+ (upper
panels) and CD8+ (lower panels) T cells cultured to express 047 bound to recombinant
gp120 or gp145 protein, or a cyclic peptide containing the V2 loop region of Env. Bound
protein/peptide (blue histogram) and no-protein neutravidin-PE control (green histogram)

are shown.

Figure 60. Blocking interactions between V2 and a4f7. Primary isolated T cells were
cultured to express a4p7 as described. Anti-V2 monoclonal antibodies were
preincubated with biotinylated (A) gp120 or (B) cyclic-V2 peptide prior to binding to
cells. Anti-a4 monoclonal antibody was pre-bound to cells prior to protein addition as a

positive control.

Figure 61: Blue Native PAGE of C06980v0c22 gp145 proteins. Sug of the following
proteins are resolved on a 4-16% Novex Bis-Tris gel using Invitrogen’s Native PAGE
system: lot 112009 (lane 1), lot 120710A (lane 2) and lot 120710B (lane 3). Molecular
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weight protein markers are run in lane 4. For each lot of gp145, 3 multimeric species (A,

B and C) are evident. Multimer B is predominant.

Figure 62: SDS-PAGE of EGS crosslinked C06980v0c22 gp145 (lot 120710A) under
nonreducing conditions. Spug of gp145 was treated with 12.5, 5, 1, 0.2 and 0 mM EGS
and resolved on a 3-8 % NuPAGE Tris Acetate polyacrylamide gel under nonreducing
conditions: 12.5 mM EGS (lane 1), 5 mM EGS (lane 2), 1 mM EGS (lane 3), 0.2 mM
EGS (lane 4) and 0 mM EGS (lane 5). EGS crosslinked phosphorylase B was run in lane

6 as a molecular weight protein marker.

Figure 63: SDS-PAGE of EGS crosslinked C06980v0c22 gp145 (lot 120710A) purified
on Superose 6. 10 ug of gp145 from the column load and eluted fractions was
crosslinked with 5SmM EGS. Crosslinked and noncrosslinked gp145 was resolved on a
3-8 % NuPAGE Tris Acetate polyacrylamide gel: 5 pg noncrosslinked gp145 column
load (A), 10 pg crosslinked gp145 column load (B) and 10 pg crosslinked eluted
fractions 26-32 (C). EGS crosslinked phosphorylase B was run as a molecular weight

protein marker (D).

DETAILED DESCRIPTION

Many candidate HIV vaccines do not interact with the natural neutralizing
antibodies in humans. As described herein, Applicants have demonstrated that the HIV-1
Env can be modified to bind broadly reactive antibodies. Accordingly, the instant
invention provides methods and related compositions pertaining to novel HIV Env
proteins.

The novel HIV Env proteins of the invention comprise the entire ectodomain of
an H1V Env protein, including the membrane proximal external region (MPER) of gp41.
The gp41 protein consists of three main domains, namely, the ectodomain, the
transmembrane domain, and the cytoplasmic tail. The ectodomain consists of the fusion

peptide, N-terminal heptad repeat, C-terminal heptad repeat, and the MPER.
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The MPER of gp41 typically comprises the last 24-28 C-terminal amino acids of
the gp41 ectodomain. The MPER is a highly conserved region of the HIV Env protein
and contains epitopes for broadly neutralizing human monoclonal antibodies, in
particular, the 2F5, Z13, and 4E10 monoclonal antibodies.

The inventive HIV Env proteins described herein are truncated HIV Env proteins
that are mutated in the gp120/gp41 cleavage site to prevent protease cleavage, comprise
the MPER of gp41, and are truncated prior to the transmembrane domain. The HIV Env
proteins of the invention may comprise any native MPER of the gp41 of an HIV Env
protein.

In certain embodiments, the HIV Env proteins of the invention comprise an
MPER sequence comprising the amino acid sequence, ALDSWNNLWNWFDIS (SEQ
ID NO: 23). In certain embodiments, the HIV Env proteins of the invention comprise an
MPER sequence comprising the amino acid sequence, LWYIK (SEQ ID NO: 24). In
some embodiments, the MPER sequence comprises the amino acid sequence,
ELLALDSWNNLWNWFDISNWLWYIK (SEQ ID NO: 25). In other embodimetns, the
MPER sequence comprises the amino acid sequence,
DLLALDSWKNLWNWFDITNWLWYIK (SEQ ID NO:26).

Typically, an HIV Env protein of the invention will comprise at least one of the
epitopes for the monoclonal antibodies, 2F5, Z13, and 4E10. Examples of 2F5 epitopes
include ALDSWN (SEQ ID NO: 27) as disclosed herein, ELDKWA (SEQ ID NO: 28),
and EKNEQELLELDKWASLW (SEQ ID NO: 29) (see, e.g., Montero, M, et al.,
Microbiology and Molecular Biology Reviews (2008) 72(1):54-84 and references cited
therein). Examples of 4E10 epitopes include NWFDIS (SEQ ID NO: 30) as disclosed
herein and NWFDIT (SEQ ID NO: 31). /d.

The HIV Env proteins of the instant invention lack the transmembrane domain
and cytoplasmic tail but comprise the entire ectodomain of gp41. In certain embodiments,
the ectodomain is modified to comprise about 1-10 hydrophilic amino acids at its C-
terminus. The hydrophilic amino acid residues are typically added to the ectodomain of a

truncated HIV Env protein of the invention in order to, in certain embodiments, improve
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exposure of this region by making it more hydrophilic. In embodiments wherein the HIV
Env protein comprises about 1-10 hydrophilic amino acids at its C-terminus, the
hydrophilic amino acids are t'ypically contiguous with the final amino acid residue of the
native MPER sequence. Thus, the 1-10 hydrophilic amino acids typically comprise the
final amino acid residues at the C-terminus of the HIV Env protein. In certain
embodiments, the 1-10 hydrophilic amino acids are one or more lysine residues.

In certain embodiments, the HIV Env proteins of the instant invention are derived
from an HIV strain isolated from an individual with an acute HIV infection. In other
embodiments, the HIV infection is chronic. In certain embodiments, the HIV Env protein
is derived from an HIV-1 strain classified in a group that is M, O, N, or P. In a particular
embodiment, the HIV Env protein is derived from an HIV-1 group M strain. In further
embodiments, the HIV-I group M strain is a subtype (clade) selected from A, B, C, D, F,
G, H, J, K, and hybrids thereof. In further embodiments, the HIV Env proteins are
derived from an HIV-1 Group M strain that is a Clade B, Clade C, or Clade D strain. In
some embodiments, the Clade B, C, or D strain is isolated from an individual with an
acute infection. In other embodiments, the Clade B, C, or D strain is isolated from an
individual with a chronic infection. Examples of suitable parent HIV strains from which

the Env proteins of the instant invention can be derived include the HIV-1 Clade D
| sequences depicted in GenBank under Accession Nos. AF484477, AF484511, and
AF484502 and the HIV-1 Clade C sequences depicted in GenBank under Accession Nos.
HM215344 and HM215345.

In certain embodiments, the HIV Env proteins described herein are useful as
immunogens in different forms to use as HIV vaccine components to elicit bNabs, e.g.,
against HIV-1. The different forms of the HIV Env can be used in a prime, as
DNA/vector expressing the protein/protein and/or as a boost as protein. For example, in
some embodiments, an HIV Env protein of the invention is administered to a mammal as
a DNA vaccine, followed by administration of a boost as protein. In further
embodiments, the HIV Env protein is administered as nucleic acid in a plasmid, followed

by administration in a viral vector (e.g., as nucleic acid in an MVA), followed by
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administration as a protein. In some embodiments, the inventive HIV Env proteins could
also be used as particulate immunogens by crosslinking to virus particles like Qbeta, cow
pea mosaic virus, CRM, HPV, HBsAg, etc.

In certain embodiments, HIV Env proteins of the instant invention are utilized as
reagents for screening of new broad neutralizing antibodies and/or mapping of human
sera with broad neutralizing serum activity and animal sera following immunization
studies. In other embodiments, HIV Env proteins of the instant invention are utilized for
screening of small molecules that compete for binding of broad neutralizing antibodies.
The identified small molecules could be used as immunogens or anti-viral compounds.

As described herein, Applicants have generated recombinant Env proteins with
unique sequences in which Applicants have modified the leader, modified the cleavage
site for gp120/gp41, added a hydrophilic amino acid-tail and term.inated the sequence
before the transmembrane domain such that it comprises the full ectodomain of gp41.
The DNA sequences are unique as they are codon optimized.

In another advantageous embodiment, the HIV Env proteins have substantially
similar sequences to the HIV Env protein sequences depicted in Figures 4, 6, 24, 35, 36,
and/or 37. In another particularly advantageous embodiment, the HIV Env proteins have
a substantially similar MPER sequence to the MPER sequence depicted in Figure 38.

In a particularly advantageous embodiment, the HIV Env proteins of the present
invention have about 75%, about 76%, about 77%, about 78%, about 79%, about 80%,
about 81%, about 82%, about 83%, about 84%, about 85%, about 86%, about 8§7%, about
88%, about 89%, about 90%, about 91%, about 92%, about 93%, about 94%, about 95%,
about 96%, about 97%, about 98%, about 99% or about 100% sequence identity to SEQ
ID NO: 1 or any of the HIV Env protein sequences depicted in Figures 3-6, 23, 24, and
35-37.

In one embodiment, the HIV Env proteins of the present invention may be used as
reagants to screen for and identify new broadly neutralizing antibodies. Assays for
screening for neutralizing antibodies are known in the art. A neutralization assay

approach has been described previously (Binley JM, et al., (2004). Comprehensive Cross-
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Clade Neutralization Analysis of a Panel of Anti-Human Immunodeficiency Virus Type

"1 Monoclonal Antibodies. J. Virol. 78: 13232-13252). Pseudotyped viruses may be
generated by co-transfecting cells with at least two plasmids encoding the soluble Env
cDNA of the present invention and the rest of the HIV genome separately. In the HIV
genome encoding vector, the Env gene may be replaced by the firefly luciferase gene.
Transfectant supernatants containing pseudotyped virus may be co-incubated overnight
with B cell supernatants derived from activation of an infected donor’s primary
peripheral blood mononuclear cells (PBMCs) or with monoclonal or polyclonal (serum)
antibodies. Cells stably transfected with and expressing CD4 plus the CCRS and CXCR4
coreceptors may be added to the mixture and incubated for 3 days at 37° C. Infected cells
may be quantified by luminometry.

In some embodiments, for the screening of broad neutralizing antibodies, an
envelope-enzyme fusion protein may be constructed by attaching an enzyme to the C-
terminal end of an envelope protein. Virus particles comprising of the fusion protein and
wild type and/or soluble envelope glycoprotein may be generated and used to infect
target cells in the presence of a patients’ sera. Activities of enzyme measured in such
infected cells are measures of virus binding and entry to the target cells that are mediated
by the wild type viral envelope protein. Examples of enzymes that can be used to
generate the fusion protein include, but are not limited to, luciferase, bacterial or
placental alkaline phosphatase, B-galactosidase, and fluorescent proteins such as Green
fluorescent protein or toxins. The assay, in. general, can also be carried out in 96-well
plate. Decreased enzyme activities in the presence of the sera indicate that there are
neutralizing antibodies in the sera.

213

As used herein, the terms “drug,” “agent,” and “compound” encompass any
composition of matter or mixture which provides some pharmacologic effect tlhat can be
demonstrated in-vivo or in vitro. This includes small molecules, antibodies,
microbiologicals, vaccines, vitamins, and other beneficial agents. As used herein, the
terms further include any physiologically or pharmacologically active substance that

produces a localized or systemic effect in a patient.
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Nucleic Acids, Proteins, and Recombinant Technology

The present invention employs, unless otherwise indicated, conventional
techniques of chemistry, molecular biology, microbiology, recombinant DNA and
immunology, which are within the capabilities of a person of ordinary skill in the art.
Such techniques are explained in the literature. See, for example, J. Sambrook, E. F.
Fritsch, and T. Maniatis, 1989, Molecular Cloning: A Laboratory Manual, Second
Edition, Books 1-3, Cold Spring Harbor Laboratory Press; Ausubel, F. M. et al. (1995
and periodic supplements; Current Protocols in Molecular Biology, ch. 9, 13, and 16,
John Wiley & Sons, New York, N.Y.); B. Roe, J. Crabtree, and A. Kahn, 1996, DNA
Isolation and Sequencing: Essential Techniques, John Wiley & Sons; M. J. Gait (Editor),
1984, Oligonucleotide Synthesis: A Practical Approach, Irl Press; and, D. M. J. Lilley
and J. E. Dahlberg, 1992, Methods of Enzymology: DNA Structure Part A: Synthesis and
Physical Analysis of DNA Methods in Enzymology, Academic Press. Each of these
general texts is herein incorporated by reference.

The term “nucleic acid” encompasses DNA, RNA (e.g., mRNA, tRNA),
heteroduplexes, and synthetic molecules capable of encoding a polypeptide and includes
all analogs and backbone substitutes such as PNA that one of ordinary skill in the art
would recognize as capable of substituting for naturally occurring nucleotides and
backbones thereof. Nucleic acids may be single stranded or double stranded, and may be
chemical modifications. The terms “nucleic acid” and “polynucleotide” are used
interchangeably. Because the genetic code is degenerate, more than one codon may be
used to encode a particular amino acid, and the present compositions and methods
encompass nucleotide sequences which encode a particular amino acid sequence.

Unless otherwise indicated, nucleic acids are written left to right in 5' to 3’
orientation; amino acid sequences are written left to right in amino to carboxy orientation,
respectively.

The terms “protein”, “peptide”, “polypeptide”, and “amino acid sequence” are

used interchangeably herein to refer to polymers of amino acid residues of any length.
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The polymer may be linear or branched, it may comprise modified amino acids or amino
acid analogs, and it may be interrupted by chemical moieties other than amino acids. The
terms also encompass an amino acid polymer that has been modified naturally or by
intervention; for example, disulfide bond formation, glycosylation, lipidation, acetylation,
phosphorylation, or any other manipulation or modification, such as conjugation with a
labeling or bioactive component. The conventional one-letter or three-letter code for
amino acid residues are used herein.

As used herein, a "synthetic" molecule is produced by in vitro chemical or
enzymatic synthesis rather than by an organism.

As used herein, the term “expression” refers to the process by which a
polypeptide is produced based on the nucleic acid sequence of a gene. The process
includes both transcription and translation.

A “gene” refers to the DNA segment encoding a polypeptide or RNA.

An “isolated” polynucleotide or polypeptide is one that is substantially free of the
materials with which it is associated in its native environment. By substantially free, is
meant at least 50%, advantageously at least 70%, more advantageously at least 80%, and
even more advantageously at least 90% free of these materials.

An "isolated" nucleic acid molecule is a nucleic acid molecule separate and
discrete from the whole organism with which the molecule is found in nature; or a
nucleic acid molecule devoid, in whole or part, of sequences normally associated with it
in nature; or a sequence, as it exists in nature, but having heterologous sequences in
association therewith.

"Native" proteins or polypeptides refer to proteins or polypeptides isolated from
the source in which the proteins naturally occur. "Recombinant” polypeptides refer to
polypeptides produced by recombinant DNA techniques; e.g., produced from cells
transformed by an exogenous DNA construct encoding the desired polypeptide.
"Synthetic" polypeptides include those prepared by chemical synthesis as well as the

synthetic antigens described above.
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By "homolog" is meant an entity having a certain degree of identity with the
subject amino acid sequences and the subject nucleotide sequences. As used herein, the
term "homolog" covers identity with respect to structure and/or function, for example, the
expression product of the resultant nucleotide sequence has the enzymatic activity of a
subject amino acid sequence. With respect to sequence identity, preferably there is at least
70%, 75%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, or even 99% sequence identity. These terms also
encompass allelic variations of the sequences. The term, homolog, may apply to the
relationship between genes separated by the event of speciation or to the relationship

between genes separated by the event of genetic duplication.

Relative sequence identity can be determined by commercially available computer
programs that can calculate % identity between two or more sequences using any suitable
.algorithm for determining identity, using, for example, default parameters. A typical
example of such a computer program is CLUSTAL. Advantageously, the BLAST
algorithm is employed, with parameters set to default values. The BLAST algorithm is
described in detail on the National Center for Biotechnology Information (NCBI)

website.

The homologs of the peptides as provided herein typically have structural similarity
with such peptides. A homolog of a polypeptide includes one or more conservative amino
acid substitutions, which may be selected from the same or different members of the class to

which the amino acid belongs.

In one embodiment, the sequences may also have deletions, insertions or
substitutions of amino acid residues which produce a silent change and result in a
functionally equivalent substance. Deliberate amino acid substitutions may be made on the
basis of similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the
amphipathic nature of the residues as long as the secondary binding activity of the substance
is retained. For example, negatively charged amino acids include aspartic acid and glutamic
acid; positively charged amino acids include lysine and arginine; and amino acids with

uncharged polar head groups having similar hydrophilicity values include leucine,
26



WO 2012/149038 PCT/US2012/035026

isoleucine, valine, glycine, alanine, asparagine, glutamine, serine, threonine, phenylalanine,

and tyrosine.

The present invention also encompasses conservative substitution (substitution and
replacement are both used herein to mean the interchange of an existing amino acid residue
with an alternative residue) that may occur e.g., like-for-like substitution such as basic for
basic, acidic for acidic, polar for polar, etc. Non-conservative substitution may also occur
e.g., from one class of residue to another or alternatively involving the inclusion of unnatural
amino acids such as ornithine (hereinafter referred to as Z), diaminobutyric acid ornithine
(hereinafter referred to as B), norleucine ornithine (hereinafter referred to as O),
pyridylalanine, thienylalanine, naphthylalanine and phenylglycine. Conservative
substitutions that may be made are, for example, within the groups of basic amino acids
(Arginine, Lysine and Histidine), acidic amino acids (glutamic acid and aspartic acid),
aliphatic amino acids (Alanine, Valine, Leucine, Isoleucine), polar amino acids (Glutamine,
Asparagine, Serine, Threonine), aromatic amino acids (Phenylalanine, Tryptophan and
Tyrosine), hydroxyl amino acids (Serine, Threonine), large amino acids (Phenylalanine and

Tryptophan) and small amino acids (Glycine, Alanine).

Many methods of amplifying DNA are known in the art, and any such method can
be used, see for example Sambrook et al., Molecular Cloning; A Laboratory Manual 2d
ed. (1989). For example, a DNA fragment of interest can be amplified using the
polymerase chain reaction or some other cyclic polymerase mediated amplification
reaction.

The amplified region of DNA can then be sequenced using any method known in
the art. Advantageously, the nucleic acid sequencing is by automated methods (reviewed
by Meldrum, Genome Res. September 2000;10(9):1288-303, the disclosure of which is
incorporated by reference in its entirety), for example using a Beckman CEQ 8000
Genetic Analysis System (Beckman Coulter Instruments, Inc.). Methods for sequencing
nucleic acids include, but are not limited to, automated fluorescent DNA sequencing (see,
e.g., Watts & MacBeath, Methods Mol Biol. 2001;167:153-70 and MacBeath et al.,

Methods Mol Biol. 2001;167:119-52), capillary electrophoresis (see, €.g., Bosserhoff et
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al., Comb Chem High Throughput Screen. December 2000;3(6):455-66), DNA
sequencing chips (see, e.g., Jain, Pharmacogenomics. August 2000;1(3):289-307), mass
spectrometry (see, e.g., Yates, Trends Genet. January 2000;16(1):5-8), pyrosequencing
(see, e.g., Ronaghi, Genome Res. January 2001;11(1):3-11), and ultrathin-layer gel
electrophoresis (see, e.g., Guttman & Ronai, Electrophoresis. December 2000; 21
(18):3952-64), the disclosures of which are hereby incorporated by reference in their
entireties. The sequencing can also be done by any commercial company. Examples of
such companies include, but are not limited to, the University of Georgia Molecular
Genetics Instrumentation Facility (Athens, Ga.) or SeqWright DNA Technologies
Services (Houston, Tex.).

Any one of the methods known in the art for amplification of DNA may be used,
such as for example, the polymerase chain reaction (PCR), the ligase chain reaction
(LCR) (Barany, F., Proc. Natl. Acad. Sci. (U.S.A.) 88:189-193 (1991)), the strand
displacement assay (SDA), or the oligonucleotide ligation assay ("OLA") (Landegren, U.
et al., Science 241:1077-1080 (1988)). Nickerson, D. A. et al. have described a nucleic
acid detection assay that combines attributes of PCR and OLA (Nickerson, D. A. et al,,
Proc. Natl. Acad. Sci. (U.S.A.) 87:8923-8927 (1990)). Other known nucleic acid
amplification procedures, such as transcription-based amplification systems (Malek, L. T.
et al., U.S. Pat. No. 5,130,238; Davey, C. et al., European Patent Application 329,822;
Schuster et al., U.S. Pat. No. 5,169,766; Miller, H. 1. et al., PCT Application
W089/06700; Kwoh, D. et al., Proc. Natl. Acad. Sci. (U.S.A.) 86:1173 (1989); Gingeras,
T.R. et al., PCT Application W088/10315)), or isothermal amplification methods
(Walker, G. T. et al., Proc. Natl. Acad. Sci. (U.S.A.) 89:392-396 (1992)) may also be
used.

To perform a cyclic polymerase mediated amplification reaction according to the
present invention, the primers are hybridized or annealed to opposite strands of the target
DNA, the temperature is then raised to permit the thermostable DNA polymerase to
extend the primers and thus replicate the specific segment of DNA spanning the region

between the two primers. Then the reaction is thermocycled so that at each cycle the
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amount of DNA representing the sequences between the two primers is doubled, and
specific amplification of gene DNA sequences, if present, results.

Any of a variety of polymerases can be used in the present invention. For
thermocyclic reactions, the polymerases are thermostable polymerases such as Taq,
KlenTaq, Stoffel Fragment, Deep Vent, Tth, Pfu, Vent, and UlTma, each of which are
readily available from commercial sources. For non-thermocyclic reactions, and in
certain thermocyclic reactions, the polymerase will often be one of many polymerases
commonly used in the field, and commercially available, such as DNA pol 1, Klenow
fragment, T7 DNA polymerase, and T4 DNA polymerase. Guidance for the use of such
polymerases can readily be found in product literature and in general molecular biology
guides.

Typically, the annealing of the primers to the target DNA sequence is carried out
for about 2 minutes at about 37-55° C, extension of the primer sequence by the
polymerase enzyme (such as Taq polymerase) in the presence of nucleoside triphosphates
is carried out for about 3 minutes at about 70-75° C, and the denaturing step to release the
extended primer is carried out for about 1 minute at about 90-95° C. However, these
parameters can be varied, and one of skill in the art would readily know how to adjust the
temperature and time parameters of the reaction to achieve the desired results. For
example, cycles may be as short as 10, 8, 6, 5, 4.5, 4, 2, 1, 0.5 minutes or less.

Also, "two temperature” techniques can be used where the annealing and
extension steps may both be carried out at the same temperature, typically between about
60-65° C, thus reducing the length of each amplification cycle and resulting in a shorter
assay time.

Typically, the reactions described herein are repeated until a detectable amount of
product is generated. Often, such detectable amounts of product are between about 10 ng
and about 100 ng, although larger quantities, e.g. 200 ng, 500 ng, 1 mg or more can also,
of course, be detected. In terms of concentration, the amount of detectable product can be
from about 0.01 pmol, 0.1 pmol, 1 pmol, 10 pmol, or more, Thus, the number of cycles

“of the reaction that are performed can be varied, the more cycles are performed, the more
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amplified product is producc;.d. In certain embodiments, the reaction comprises 2, 5, 10,
15, 20, 30, 40, 50, or more cycles.

For example, the PCR reaction may be carried out using about 25-50 pl samples
containing about 0.01 to 1.0 ng of template amplification sequence, about 10 to 100 pmol
of each generic primer, about 1.5 units of Taq DNA polymerase (Promega Corp.), about
0.2 mM dDATP, about 0.2 mM dCTP, about 0.2 mM dGTP, about 0.2 mM dTTP, about
15 mM MgCl.sub.2, about 10 mM Tris-HCI (pH 9.0), about 50 mM KCl, about 1 pg/ml
gelatin, and about 10 pl/ml Triton X-100 (Saiki, 1988).

Those of ordinary skill in the art are aware of the variety of nucleotides available
for use in the cyclic polymerase mediated reactions. Typically, the nucleotides will
consist at least in part of deoxynucleotide triphosphates (dNTPs), which are readily
commercially available. Parameters for optimal use of dNTPs are also known to those of
skill, and are described in the literature. In addition, a large number of nucleotide
derivatives are known to those of skill and can be used in the present reaction. Such
derivatives include fluorescently labeled nucleotides, allowing the detection of the
product including such labeled nucleotides, as described below. Also included in this
group are nucleotides that allow the sequencing of nucleic acids including such
nucleotides, such as chain-terminating nucleotides, dideoxynucleotides and boronated
nuclease-resistant nucleotides. Commercial kits containing the reagents most typically
used for these methods of DNA sequencing are available and widely used. Other
nucleotide analogs include nucleotides with bromo-, iodo-, or other modifying groups,
which affect numerous properties of resulting nucleic acids including their antigenicity,
their replicatability, their melting temperatures, their binding properties, etc. In addition,
certain nucleotides include reactive side groups, such as sulfhydryl groups, amino groups,
N-hydroxysuccinimidy! groups, that allow the further modification of nucleic acids
comprising them.

The term "oligonucleotide" is defined as a molecule comprised of two or more
deoxyribonucleotides, preferably more than three. Its exact size will depend upon many

factors which, in turn, depend upon the ultimate function and use of the oligonucleotide.
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The term "primer" as used herein refers to an oligonucleotide, whether occurring
naturally as in a purified restriction digest or produced synthetically, which is capable of
acting as a point of initiation of synthesis when placed under conditions in which
synthesis of a primer extension product, which is complementary to a nucleic acid strand,
is induced, i.e., in the presence of nucleotides and an inducing agent such as a DNA
polymerase and at a suitable temperature and pH. The primer may be either single-
stranded or double-stranded and must be sufficiently long to prime the synthesis of the
desired extension product in the presence of the inducing agent. The exact length of the
primer will depend upon many factors, including temperature, source of primer and use
for the method. In certain embodiments, oligonucleotides that can be used as primers to
amplify specific nucleic acid sequences of a gene in cyclic polymerase-mediated
amplification reactions, such as PCR reactions, consist of oligonucleotide fragments.
Such fragments should be of sufficient length to enable specific annealing or
hybridization to the nucleic acid sample. The sequences typically will be about 8 to
about 44 nucleotides in length, but may be longer. Longer sequences, e.g., from about 14
to about 50, are advantageous for certain embodiments.

In embodiments where it is desired to amplify a fragment of DNA, primers having
contiguous stretches of about 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, or
24 nucleotides from a gene sequence are contemplated.

As used herein, "hybridization" refers to the process by which one strar'ld of
nucleic acid base pairs with a complementary strand, as occurs during blot hybridization
techniques and PCR techniques.

Whichever probe sequences and hybridization methods are used, one ordinarily
skilled in the art can readily determine suitable hybridization conditions, such as
temperature and chemical conditions. Such hybridization methods are well known in the
art. For example, for applications requiring high selectivity, one will typically desire to
employ relatively stringent conditions for the hybridization reactions, e.g., one will select
relatively low salt and/or high temperature conditions, such as provided by about 0.02 M
to about 0.10 M NaCl at temperatures of about 50° C to about 70° C. Such high
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stringency conditions tolerate little, if any, mismatch between the probe and the template
or target strand. It is generally appreciated that conditions can be rendered more stringent
by the addition of increasing amounts of formamide. Other variations in hybridization
reaction conditions are well known in the art (see for example, Sambrook et al.,
Molecular Cloning; A Laboratory Manual 2d ed. (1989)).

Hybridization conditions are based on the melting temperature (Tm) of the
nucleic acid binding complex, as taught, e.g., in Berger and Kimmel (1987, Guide to
Molecular Cloning Techniques, Methods in Enzymology, Vol 152, Academic Press, San
Diego CA), and confer a defined "stringency" as explained below.

Maximum stringency typically occurs at about Tm-5 °C (5 °C below the Tm of
the probe); high stringency at about 5 °C to 10 °C below Tm; intermediate stringency at
about 10 °C to 20 °C below Tm; and low stringency at about 20 °C to 25 °C below Tm.
As will be understood by those of ordinary skill in the art, a maximum stringency
hybridization can be used to identify or detect identical nucleotide sequences while an
intermediate (or low) stringency hybridization can be used to identify or detect similar or
related polynucleotide sequences.

In one aspect, the present invention employs nucleotide sequences that can
hybridize to another nucleotide sequence under stringent conditions (e.g., 65 °C and
0.1xSSC {1xSSC =0.15 M NaCl, 0.015 M Na3 Citrate pH 7.0). Where the nucleotide
sequence is double-stranded, both strands of the duplex, either individually or in
combination, may be employed by the pfesent invention. Where the nucleotide sequence
is single-stranded, it is to be understood that the complementary sequence of that
nucleotide sequence is also included within the scope of the present invention.

Stringency of hybridization refers to conditions under which polynucleic acid
hybrids are stable. Such conditions are evident to those of ordinary skill in the field. As
known to those of ordinary skill in the art, the stability of hybrids is reflected in the
melting temperature (Tm) of the hybrid which decreases approximately 1 to 1.5 °C with
every 1 % decrease in sequence homology. In general, the stability of a hybrid is a

function of sodium ion concentration and temperature. Typically, the hybridization
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reaction is performed under conditions of higher stringency, followed by washes of
varying stringency.

As used herein, high stringency includes conditions that permit hybridization of
only those nucleic acid sequences that form stable hybrids in 1 M Na+ at 65-68 °C. High
stringency conditions can be provided, for example, by hybridization in an aqueous
solution containing 6x SSC, 5x Denhardt's, 1 % SDS (sodium dodecyl sulphate), 0.1 Na+
pyrophosphate and 0.1 mg/ml denatured salmon sperm DNA as non-specific competitor.
Following hybridization, high stringency washing may be done in several steps, with a
final wash (about 30 minutes) at the hybridization temperature in 0.2 - 0.1x SSC, 0.1 %
SDS.

It is understood that these conditions may be adapted and duplicated using a
variety of buffers, e.g., formamide-based buffers, and temperatures. Denhardt's solution
and SSC are well known to those of ordinary skill in the art as are other suitable
hybridization buffers (see, e.g., Sambrook, et al., eds. (1989) Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory Press, New York or Ausubel, et al.,
eds. (1990) Current Protocols in Molecular Biology, John Wiley & Sons, Inc.). Optimal
hybridization conditions are typically determined empirically, as the length and the GC
content of the hybridizing pair also play arole.

Nucleic acid molecules that differ from the sequences of the primers and probes
disclosed herein, are intended to be within the scope of the invention. Nucleic acid
sequences that are complementary to these sequences, or that are hybridizable to the
sequences described herein under conditions of standard or stringent hybridization, and
also analogs and derivatives are also intended to be within the scope of the invention.
Advantageously, such variations will differ from the sequences described herein by only
a small number of nucleotides, for example by 1, 2, or 3 nucleotides.

Nucleic acid molecules corresponding to natural allelic variants, homologues (i.e.,
nucleic acids derived from other species), or other related sequences (e.g., paralogs) of
the sequences described herein can be isolated based on their homology to the nucleic

acids disclosed herein, for example by performing standard or stringent hybridization
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reactions using all or a portion of the known sequences as probes. Such methods for
nucleic acid hybridization and cloning are well known in the art.

Similarly, a nucleic acid molecule detected in the methods of the invention may
include only a fragment of the specific sequences described. Fragments provided herein
are defined as sequences of at least 6 (contiguous) nucleic acids, a length sufficient to
allow for specific hybridization of nucleic acid primers or probes, and are at most some
portion less than a full-length sequence. Fragments may be derived from any contiguous
portion of a nucleic acid sequence of choice. Derivatives and analogs may be full length
or other than full length, if the derivative or analog contains a modified nucleic acid or
amino acid, as described below.

Derivatives, analogs, homologues, and variants of the nucleic acids of the
invention include, but are not limited to, molecules comprising regions that are
substantially homologous to the nucleic acids of the invention, in various embodiments,
by at least about 70%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or even 99% identity over
a nucleic acid sequence of identical size or when compared to an aligned sequence in
which the alignment is done by a computer homology program known in the art.

For the purposes of the present invention, sequence identity or homology is
determined by comparing the sequences when aligned so as to maximize overlap and .
identity while minimizing sequence gaps. In particular, sequence identity may be
determined using any of a number of mathematical algorithms. A nonlimiting example
of a mathematical algorithm used for comparison of two sequences is the algorithm of
Karlin & Altschul, Proc. Natl. Acad. Sci. USA 1990:87: 2264-2268, modified as in
Karlin & Altschul, Proc. Natl. Acad. Sci. USA 1993;90: 5873-5877.

Another example of a mathematical algorithm used for comparison of sequences
is the algorithm of Myers & Miller, CABIOS 1988;4: 11-17. Such an algorithm is
incorporated into the ALIGN program (version 2.0) which is part of the GCG sequence
alignment software package. When utilizing the ALIGN program for comparing amino
acid sequences, a PAM 120 weight residue table, a gap length penalty of 12, and a gap

penalty of 4 can be used. Yet another useful algorithm for identifying regions of local

34



WO 2012/149038 PCT/US2012/035026

sequence similarity and alignment is the FASTA algorithm as described in Pearson &
Lipman, Proc. Natl. Acad. Sci. USA 1988;85: 2444-2448.

Advantageous for use according to the present invention is the WU-BLAST
(Washington University BLAST) version 2.0 software. WU-BLAST version 2.0
executable programs for several UNIX platforms can be downloaded from
ftp://blast.wustl.edu/blast/executables. This program is based on WU-BLAST version
1.4, which in turn is based on the public domain NCBI-BLAST version 1.4 (Altschul &
Gish, 1996, Local alignment statistics, Doolittle ed., Methods in Enzymology 266: 460-
480; Altschul et al., Journal of Molecular Biology 1990;215: 403-410; Gish & States,
1993;Nature Genetics 3: 266-272; Karlin & Altschul, 1993;Proc. Natl. Acad. Sci. USA
90: 5873-5877, all of which are incorporated by reference herein).

In all search programs in the suite the gapped alignment routines are integral to
the database search itself. Gapping can be turned off if desired. The default penalty (Q)
for a gap of length one is Q=9 for proteins and BLASTP, and Q=10 for BLASTN, but
may be changed to any integer. The default per-residue penalty for extending a gap (R) is
R=2 for proteins and BLASTP, and R=10 for BLASTN, but may be changed to any
integer. Any combination of values for Q and R can be used in order to align sequences
so as to maximize overlap and identity while minimizing sequence gaps. The default
amino acid comparison matrix is BLOSUM62, but other amino acid comparison matrices
such as PAM can be utilized.

Alternatively or additionally, the term "homology" or "identity", for instance, with
respect to a nucleotide or amino acid sequence, can indicate a quantitative measure of
homology between two sequences. The percent sequence homology can be calculated as
(Nrer-Nair)* 100/~ Nyer, wherein Ng;¢ is the total number of non-identical residues in the two
sequences when aligned and wherein N, is the number of residues in one of the
sequences. Hence, the DNA sequence AGTCAGTC will have a sequence identity of
75% with the sequence AATCAATC (N Ner =8; N Ngir =2). "Homology" or "identity"
can refer to the number of positions with identical nucleotides or amino acids divided by

the number of nucleotides or amino acids in the shorter of the two sequences wherein
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alignment of the two sequences can be determined in accordance with the Wilbur and
Lipman algorithm (Wilbur & Lipman, Proc Natl Acad Sci USA 1983;80:726,
incorporated herein by reference), for instance, using a window size of 20 nucleotides, a
word length of 4 nucleotides, and a gap penalty of 4, and computer-assisted analysis and
interpretation of the sequence data including alignment can be conveniently performed
using commercially available programs (e.g., Intelligenetics. TM. Suite, Intelligenetics
Inc. CA). When RNA sequences are said to be similar, or have a degree of sequence
identity or homology with DNA sequences, thymidine (T) in the DNA sequence is
considered equal to uracil (U) in the RNA sequence. Thus, RNA sequences are within
the scope of the invention and can be derived from DNA sequences, by thymidine (T) in
the DNA sequence being considered equal to uracil (U) in RNA sequences. Without
undue experimentation, the skilled artisan can consult with many other programs or
references for determining percent homology.

As regards codon optimization, the nucleic acid molecules of the invention have a
nucleotide sequence that encodes the antigens of the invention and can be designed to
employ codons that are used in the genes of the subject in which the antigen is to be
produced. Such methods, and the selection of such methods, are well known to those of
skill in the art. In addition, there are several companies that will optimize codons of
sequences, such as Geneart (geneart(dot)com). Thus, the nucleotide sequences of the
invention can readily be codon optimized.

As used herein, the term “probe” refers to a molecule (e.g., an oligonucleotide,
whether occurring naturally as in a purified restriction digest or produced synthetically,
recombinantly or by PCR amplification), that is capable of hybridizing to another
molecule of interest (e.g., another oligonucleotide). When probes are oligonucleotides
they may be single-stranded or double-stranded. Probes are useful in the detection,
identification and isolation of particular targets (e.g., gene sequences). As described
herein, it is contemplated that probes used in the present invention may be labelled with a

label so that is detectable in any detection system, including, but not limited to enzyme
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(e.g., ELISA, as well as enzyme-based histochemical assays), fluorescent, radioactive,
and luminescent systems.

The primers and probes described herein may be readily prepared by, for
example, directly synthesizing the fragment by chemical means or by introducing
selected sequences into recombinant vectors for recombinant production. Methods for
making a vector or recombinants or plasmid for amplification of the fragment either in
vivo or in vitro can be any desired method, e.g., a method which is by or analogous to the
methods disclosed in, or disclosed in documents cited in: U.S. Pat. Nos. 4,603,112;
4,769,330; 4,394,448; 4,722,848; 4,745,051; 4,769,331; 4,945,050; 5,494,807; 5,514,375;
5,744,140; 5,744,141, 5,756,103; 5,762,938; 5,766,599; 5,990,091; 5,174,993; 5,505,941;
5,338,683; 5,494,807; 5,591,639; 5,589,466; 5,677,178; 5,591,439; 5,552,143; 5,580,859;
6,130,066; 6,004,777; 6,130,066; 6,497,883; 6,464,984; 6,451,770; 6,391,314; 6,387,376;
6,376,473; 6,368,603; 6,348,196; 6,306,400; 6,228,846; 6,221,362; 6,217,883; 6,207,166,
6,207,165; 6,159,477; 6,153,199; 6,090,393; 6,074,649; 6,045,803; 6,033,670; 6,485,729,
6,103,526; 6,224,882; 6,312,682; 6,348,450 and 6; 312,683; U.S. patent application Ser.
No. 920,197, filed Oct. 16, 1986; WO 90/01543; W091/11525; WO 94/16716; WO
96/39491; WO 98/33510; EP 265785; EP 0 370 573; Andreansky et al., Proc. Natl. Acad.
Sci. USA 1996;93:11313-11318; Ballay et al., EMBO J. 1993;4:3861-65; Felgner et al.,
J. Biol. Chem. 1994;269:2550-2561; Frolov et al., Proc. Natl. Acad. Sci. USA
1996;93:11371-11377; Graham, Tibtech 1990;8:85-87; Grunhaus et al., Sem. Virol.
1992;3:237-52; Ju et al., Diabetologia 1998;41:736-739; Kitson et al., J. Virol.
1991;65:3068-3075; McClements et al., Proc. Natl. Acad. Sci. USA 1996;93:11414-
11420; Moss, Proc. Natl. Acad. Sci. USA 1996;93:11341-11348; Paoletti, Proc. Natl.
Acad. Sci. USA 1996;93:11349-11353; Pennock et al., Mol. Cell. Biol. 1984;4:399-406;
Richardson (Ed), Methods in Molecular Biology 1995;39, "Baculovirus Expression
Protocols," Humana Press Inc.; Smith et al. (1983) Mol. Cell. Biol. 1983;3:2156-2165;
Robertson et al., Proc. Natl. Acad. Sci. USA 1996;93:11334-11340; Robinson et al., Sem.
Immunol. 1997;9:271; and Roizman, Proc. Natl. Acad. Sci. USA 1996;93:11307-11312.
Strategies for probe design are described in W095/11995, EP 717,113 and W097/29212.
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The present invention further contemplates direct and indirect labelling
techniques. For example, direct labelling incorporates fluorescent dyes directly into the
nucleotide sequences that hybridize to the array-associated probes (e.g., dyes are
incorporated into nucleotide sequence by enzymatic synthesis in the presence of labelled
nucleotides or PCR primers). Direct labelling schemes yield strong hybridization signals,
typically using families of fluorescent dyes with similar chemical structures and
characteristics, and are simple to implement. In some embodiments comprising direct
labelling of nucleic acids, cyanine or alexa analogs are utilized in multiple-fluor
comparative array analyses. In other embodiments, indirect labelling schemes can be
utilized to incorporate epitopes into the nucleic acids either prior to or after hybridization
to the microarray probes. One or more staining procedures and reagents are used to label
the hybridized complex (e.g., a fluorescent molecule that binds to the epitopes, thereby
providing a fluorescent signal by virtue of the conjugation of dye molecule to the epitope
of the hybridised species).

Oligonucleotide sequences used as probes according to the present invention may
be labeled with a detectable moiety. Various labeling moieties are known in the art. Said
moiety may be, for example, a radiolabel (e.g., 3H, 1251, 358, 14C, 32P, etc.), detectable
enzyme (e.g. horse radish peroxidase (HRP), alkaline phosphatase etc.), a fluorescent dye
(e.g., fluorescein isothiocyanate, Texas red, rhodamine, Cy3, CyS5, Bodipy, Bodipy Far
Red, Lucifer Yellow, Bodipy 630/650-X, Bodipy R6G-X and 5-CR 6G, and the like), a
colorimetric label such as colloidal gold or colored glass or plastic (e.g. polystyrene,
polypropylene, latex, etc.), beads, or any other moiety capable of generating a detectable
signal such as a colorimetric, fluorescent, chemiluminescent or electrochemiluminescent
(ECL) signal.

Probes may be labeled directly or indirectly with a detectable moiety, or
synthesized to incorporate the detectable moiety. In one embodiment, a detectable label
is incorporated into a nucleic acid during at least one cycle of a cyclic polymerase-
mediated amplification reaction. For example, polymerases can be used to incorporate

fluorescent nucleotides during the course of polymerase-mediated amplification
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reactions. Alternatively, fluorescent nucleotides may be incorporated during synthesis of
nucleic acid primers or probes. To label an oligonucleotide with the fluorescent dye, one
of conventionally-known labeling methods can be used (Nature Biotechnology, 14, 303-
308, 1996; Applied and Environmental Microbiology, 63, 1143-1147, 1997; Nucleic
Acids Research, 24, 4532-4535, 1996). An advantageous probe is one labeled with a
fluorescent dye at the 3' or 5' end and containing G or C as the base at the labeled end. If
the 5' end is labeled and the 3' end is not labeled, the OH group on the C atom at the 3'-
position of the 3' end ribose or deoxyribose may be modified with a phosphate group or
the like although no limitation is imposed in this respect.

Spectroscopic, photochemical, biochemical, immunochemical, electrical, optical
or chemical means can be used to detect such labels. The detection device and method
may include, but is not limited to, optical imaging, electronic imaging, imaging with a
CCD camera, integrated optical imaging, and mass spectrometry. Further, the amount of
labeled or unlabeled probe bound to the target may be quantified. Such quantification
may include statistical analysis. In other embodiments the detection may be via
conductivity differences between concordant and discordant sites, _by quenching, by
fluorescence perturbation analysis, or by electron transport between donor and acceptor
molecules.

In yet another embodiment, detection may be via energy transfer between
molecules in the hybridization complexes in PCR or hybridization reactions, such as by
fluorescence energy transfer (FET) or fluorescence resonance energy transfer (FRET). In
FET and FRET methods, one or more nucleic acid probes are labeled with fluorescent
molecules, one of which is able to act as an energy donor and the other of which is an
energy acceptor molecule. These are sometimes known as a reporter molecule and a
quencher molecule respectively. The donor molecule is excited with a specific
wavelength of light for which it will normally exhibit a fluorescence emission
wavelength. The acceptor molecule is also excited at this wavelength such that it can
accept the emission energy of the donor molecule by a variety of distance-dependent

energy transfer mechanisms. Generally the acceptor molecule accepts the emission

39



WO 2012/149038 PCT/US2012/035026

energy of the donor molecule when they are in close proximity (e.g., on the same, or a
neighboring molecule). FET and FRET techniques are well known in the art. See for
example U.S. Pat. Nos. 5,668,648, 5,707,804, 5,728,528, 5,853,992, and 5,869,255 (for a
description of FRET dyes), Tyagi et al. Nature Biotech. vol. 14, p 303-8 (1996), and
Tyagi et al., Nature Biotech. vol 16, p 49-53 (1998) (for a description of molecular
beacons for FET), and Mergny et al. Nucleic Acid Res. vol 22, p 920-928, (1994) and
Wolf et al. PNAS vol 85, p 8790-94 (1988) (for general descriptions and methods fir FET
and FRET), each of which is hereby incorporated by reference.

The nucleotide sequences of the present invention may be inserted into vectors.
The term “vector” is widely used and understood by those of ordinary skill in the art, and
as used herein the term “vector” is used consistent with its meaning to those of ordinary
skill in the art. For example, the term “vector” is commonly used by those ordinarily
skilled in the art to refer to a vehicle that allows or facilitates the transfer of nucleic acid
molecules from one environment to another or that allows or facilitates the manipulation
of a nucleic acid molecule.

For example, a vector is a replicon, such as plasmid, phage or cosmid, to which
another DNA segment may be attached so as to bring about the replication of the attached
segment. A "replicon" is any genetic element (e.g., plasmid, chromosome, virus) that
functions as an autonomous unit of DNA replication in vivo; i.e., capable of replication
under its own control. An "origin of replication" refers to those DNA sequences that
participate in DNA synthesis. An "expression control sequence" is a DNA sequence that
controls and regulates the transcription and translation of another DNA sequence. A
coding sequence is "operably linked" and "under the control” of transcriptional and
translational control sequences in a cell when RNA polymerase transcribes the coding
sequence into mRNA, which is then translated into the protein encoded by the coding
sequence.

In general, expression vectors containing promoter sequences which facilitate the
efficient transcription and translation of the inserted DNA fragment are used in

connection with the host. The expression vector typically contains an origin of
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replication, promoter(s), terminator(s), as well as specific genes which are capable of
providing phenotypic selection in transformed cells. When the polynucleotide encodes a
polyprotein fragment, advantageously, in the vector, an initiation codon (ATG) is placed
at 5' of the reading frame and a stop codon is placed at 3'. Other elements for controlling
expression may be present, such as enhancer sequences, stabilizing sequences and signal
sequences permitting the secretion of the protein. The transformed hosts can be
fermented and cultured according to means known in the art to achieve optimal cell
growth.

Any vector that allows expression of the immunogens of the present invention
may be used in accordance with the present invention. In certain embodiments, the
immunogens of the present invention may be used in vitro (such as using cell-free
expression systems) and/or in cultured cells grown in vitro. For such applications, any
vector that allows expression of the immunogens in ‘vitro and/or in cultured cells may be
used.

A DNA "coding sequence” is a double-stranded DNA sequence which is
transcribed and translated into a polypeptide in vivo when placed under the control of
appropriate regulatory sequences. The boundaries of the coding sequence are determined
by a start codon at the 5' (amino) terminus and a translation stop codon at the 3'
(carboxy!) terminus. A coding sequence can include, but is not limited to, prokaryotic
sequences, cDNA from eukaryotic mRNA, genomic DNA sequences from eukaryotic
(e.g., mammalian) DNA, and even synthetic DNA sequences. A polyadenylation signal
and transcription termination sequence will usually be located 3' to the coding sequence.
A "cDNA" is defined as copy-DNA or complementary-DNA, and is a product of a
reverse transcription reaction from an mRNA transcript.

Transcriptional and translational control sequences are DNA regulatory
sequences, such as promoters, enhancers, ribosome binding sites, upstream regulatory
domains, polyadenylation signals, terminators, and the like, that provide for the
expression of a coding sequence in a host cell. A "cis-element” is a nucleotide sequence,

also termed a "consensus sequence” or "motif”, that interacts with other proteins which
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can upregulate or downregulate expression of a specific gene locus. A "signal sequence”
can also be included with the coding sequence. This sequence encodes a signal peptide,
N-terminal to the polypeptide, that communicates to the host cell and directs the
polypeptide to the appropriate cellular location. Signal sequences can be found associated
with a variety of proteins native to prokaryotes and eukaryotes. Not all of these control
sequences need always be present in a recombinant vector so long as the desired gene is
capable of being transcribed and translated.

A "promoter sequence” is a DNA regulatory region capable of binding RNA
polymerase in a cell and initiating transcription of a downstream (3' direction) coding
sequence. The promoter sequence is typically bounded at its 3' terminus by the
transcription initiation site and extends upstream (5' direction) to include the minimum
number of bases or elements necessary to initiate transcription at levels detectable above
background. Within the promoter sequence is a transcription initiation site, as well as
protein binding domains (consensus sequences) résponsible for the binding of RNA
polymerase. Eukaryotic promoters often, but not always, contain "TATA" boxes and
"CAT" boxes. Prokaryotic promoters contain Shine-Dalgarno sequences in addition to
the -10 and -35 consensus sequences.

As used herein, the terms "restriction endonucleases"” and "restriction enzymes"
refer to enzymes which cut double-stranded DNA at or near a specific nucleotide
sequence.

"Recombinant DNA technology" refers to techniques for uniting two
heterologous DNA molecules, usually as a result of in vitro ligation of DNAs from
different organisms. Recombinant DNA molecules are commonly produced by
experiments in genetic engineering. Synonymous terms include "gene splicing",
"molecular cloning" and "genetic engineering”. The product of these manipulations
results in a "recombinant” or "recombinant molecule".

A cell has been "transformed" or "transfected" with exogenous or heterologous
DNA when such DNA has been introduced inside the cell. The transforming DNA may

or may not be integrated (covalently linked) into the genome of the cell. In prokaryotes,
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yeast, and mammalian cells for example, the transforming DNA may be maintained on an
episomal element such as a vector or plasmid. With respect to eukaryotic cells, a stably
transformed cell is one in which the transforming DNA has become integrated into a
chromosome so that it is inherited by daughter cells through chromosome replication.
This stability is demonstrated by the ability of the eukaryotic cell to establish cell lines or
clones comprised of a population of daughter cells containing the transforming DNA. A
"clone" is a population of cells derived from a single cell or ancestor by mitosis. A "cell
line" is a clone of a primary cell that is capable of stable growth in vitro for many
generations. An organism, such as a plant or animal, that has been transformed with
exogenous DNA is termed "transgenic".

As used herein, the term "host" is meant to include not only prokaryotes but also
eukaryotes such as yeast, plant and animal cells. Prokaryotic hosts may include E. coli, S.
tymphimurium, Serratia marcescens and Bacillus subtilis. Eukaryotic hosts include yeasts
such as Pichia pastoris, mammalian cells and insect cells and plant cells, such as
Arabidopsis thaliana and Tobaccum nicotiana. A number of mammalian cell lines are
known in the art and include immortalized cell lines available from the American Type
Culture Collection (ATCC), such as, but not limited to, Chinese hamster ovary (CHO)
cells, HeLa cells, baby hamster kidney (BHK) cells, monkey kidney cells (COS), human
hepatocellular carcinoma cells (e.g., Hep G2), Mandin-Darby bovine kidney ("MDBK")
cells, as well as others. Similarly, bacterial hosts such as E. coli, Bacillus subtilis, and
Streptococcus spp., will find use with the present expression constructs. Yeast hosts
useful in the present invention include inter alia, Saccharomyces cerevisiae, Candida
albicans, Candida maltosa, Hansenula polymorpha, Kluyveromyces fragilis,
Kluyveromyces lactis, Pichia guillerimondii, Pichia pastoris, Schizosaccharomyces
pombe and Yarrowia lipolytica. Insert hosts useful in the present invention include, but
are not limited to, Spodoptera frugiperda cells.

A "heterologous" region of the DNA construct is an identifiable segment of DNA
within a larger DNA molecule that is not found in association with the larger molecule in

nature. Thus, when the heterologous region encodes a mammalian gene, the gene will
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usually be flanked by DNA that does not flank the mammalian genomic DNA in the
genome of the source organism. In another example, the coding sequence is a construct
where the coding sequence itself is not found in nature (e.g., a cDNA where the genomic
coding sequence contains introns, or synthetic sequences having codons different than the
native gene). Allelic variations or naturally-occurring mutational events do not give rise
to a heterologous region of DNA as defined herein. For example, a polynucleotide, may
be placed by genetic engineering techniques into a plasmid or vector derived from a
different source, and is a heterologous polynucleotide. A promoter removed from its
native coding sequence and operatively linked to a coding sequence other than the native
sequence is a heterologous promoter.

As used herein, "fragment" or "portion" as applied to a gene or a polypeptide, will
ordinarily be at least 10 residues, more typically at least 20 residues, and preferably at
least 30 (e.g., 50) residues in length, but less than the entire, intact sequence. Fragments
of these genes can be generated by methods known to those skilled in the art, e.g., by
restriction digestion of naturally occurring or recombinant fiber or fibritin genes, by
recombinant DNA techniques using a vector that encodes a defined fragment of the fiber
or fibritin gene, or by chemical synthesis.

Methods for making and/or administering a vector or recombinants or plasmid for
expression of gene products of genes of the invention either in vivo or in vitro can be any
desired method, e.g., a method which is by or analogous to the methods disclosed in, or
disclosed in documents cited in: U.S. Patent Nos. 4,603,112; 4,769,330; 4,394,448;
4,722,848; 4,745,051; 4,769,331, 4,945,050; 5,494,807; 5,514,375, 5,744,140; 5,744,141;
5,756,103; 5,762,938; 5,766,599; 5,990,091; 5,174,993; 5,505,941; 5,338,683; 5,494,807,
5,591,639; 5,589,466, 5,677,178; 5,591,439, 5,552,143, 5,580,859, 6,130,066; 6,004,777,
6,130,066; 6,497,883; 6,464,984; 6,451,770; 6,391,314; 6,387,376; 6,376,473, 6,368,603;
6,348,196; 6,306,400; 6,228,846; 6,221,362; 6,217,883; 6,207,166; 6,207,165; 6,159,477,
6,153,199; 6,090,393; 6,074,649; 6,045,803; 6,033,670; 6,485,729, 6,103,526; 6,224,882;
6,312,682; 6,348,450 and 6; 312,683; U.S. patent application Serial No. 920,197, filed
October 16,1986; WO 90/01543; W091/11525; WO 94/16716; WO 96/39491; WO
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98/33510; EP 265785; EP 0 370 573; Andreansky et al., Proc. Natl. Acad. Sci. USA
1996;93:11313-11318; Ballay et al., EMBO J. 1993;4:3861-65; Felgner et al., J. Biol.
Chem. 1994;269:2550-2561; Frolov et al., Proc. Natl. Acad. Sci. USA 1996;93:11371-
11377; Graham, Tibtech 1990;8:85-87; Grunhaus et al., Sem. Virol. 1992;3:237-52; Ju et
al., Diabetologia 1998;41:736-739; Kitson et al., J. Virol. 1991;65:3068-3075;
McClements et al., Proc. Natl. Acad. Sci. USA 1996;93:11414-11420; Moss, Proc. Natl.
Acad. Sci. USA 1996;93:11341-11348; Paoletti, Proc. Natl. Acad. Sci. USA
1996;93:11349-11353; Pennock et al., Mol. Cell. Biol. 1984;4:399-406; Richardson (Ed),
Methods in Molecular Biology 1995;39, “Baculovirus Expression Protocols,” Humana
Press Inc.; Smith et al. (1983) Mol. Cell. Biol. 1983;3:2156-2165; Robertson et al., Proc.
Natl. Acad. Sci. USA 1996:93:11334-11340; Robinson et al. Sem. Immunol. 1997;9:271;
and Roizman, Proc. Natl. Acad. Sci. USA 1996;93:11307-11312.

/The invention also provides for transformed host cells comprising a vector of the
invention. In one embodiment, the vector is introduced into the cell by transfection,
electroporation or infection. The invention also provides for a method for preparing a
transformed cell expressing an immunogen of the present invention comprising
transfecting, electroporating or infecting a cell with an expression vector (e.g., a DNA
vaccine) to produce an infected producing cell and maintaining the host cell under
biological conditions sufficient for expression of the immunogen in the host cell.

According to another embodiment of the invention, the expression vectors are
expression vectors used for the in vitro expression of proteins in an appropriate cell
system. The expressed proteins can be harvested in or from the culture supernatant after,
or not after secretion (if there is no secretion a cell lysis typically occurs or is performed),
optionally concentrated by concentration methods such as ultrafiltration and/or purified
by purification means, such as affinity, ion exchange or gel filtration-type
chromatography methods.

1t is understood to one of skill in the art that conditions for culturing a host cell
varies according to the particular gene and that routine experimentation is necessary at

times to determine the optimal conditions for culturing the vector depending on the host
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cell. A “host cell” denotes a prokaryotic or eukaryotic cell that has been genetically
altered, or is capable of being genetically altered by administration of an exogenous
polynucleotide, such as a recombinant plasmid or vector. When referring to genetically
altered cells, the term refers both to the originally altered cell and to the progeny thereof.

Polynucleotides comprising a desired sequence can be inserted into a suitable
cloning or expression vector, and the vector in turn can be introduced into a suitable host
cell for replication and amplification. Polynucleotides can be introduced into host cells by
any means known in the art. The vectors containing the polynucleotides of interest can be
introduced into the host cell by any of a number of appropriate means as described above,
including direct uptake, endocytosis, transfection, f-mating, electroporation, transfection
employing calcium chloride, rubidium chloride, calcium phosphate, DEAE-dextran, or
other substances; microprojectile bombardment; lipofection; and infection (where the
vector is infectious, for instance, a retroviral vector). The choice of introducing vectors or
polynucleotides will often depend on features of the host cell.

For applications where it is desired that the immunogens be expressed in vivo, for
example when the immunogens of the invention are used in DNA or DNA-containing
vaccines, any vector that allows for the expression of the immunogens of the present
invention and is safe for use in vivo may be used. In preferred embodiments the vectors
used are safe for use in humans, mammals and/or laboratory animals.

The vectors used in accordance with the present invention should typically be
chosen such that they contain a suitable gene regulatory region, such as a promoter or
enhancer, such that the immunogens of the invention can be expressed.

For example, when the aim is to express the immunogens of the invention in vitro,
or in cultured cells, or in any prokaryotic or eukaryotic system for the purpose of
producing the protein(s) encoded by that immunogen, then any suitable vector can be
used depending on the application. For example, plasmids, viral vectors, bacterial
vectors, protozoal vectors, insect vectors, baculovirus expression vectors, yeast vectors,

mammalian cell vectors, and the like, can be used. Suitable vectors can be selected by
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the skilled artisan taking into consideration the characteristics of the vector and the
requirements for expressing the immunogens under the identified circumstances.

When the aim is to express the immunogens of the invention in vivo in a subject,
for example in order to generate an immune response against an HI'V antigen and/or
protective or therapeutic immunity against HIV, expression vectors that are suitable for
expression on that subject, and that are safe for use in vivo, should be chosen. For
example, in some embodiments it may be desired to express the immunogens of the
invention in a laboratory animal, such as for pre-clinical testing of HIV immunogenic
compositions and vaccines of the invention. In other embodiments, it will be desirable to
express the immunogens of the invention in human subjects, such as in clinical trials and
for actual clinical use of the immunogenic compositions and vaccine of the invention.
Any vectors that are suitable for such uses can be employed, and it is well within the
capabilities of the skilled artisan to select a suitable vector. In some embodiments it may
be preferred that the vectors used for these in vivo applications be attenuated to prevent
vector from amplifying in the subject. For example, if plasmid vectors are used,
preferably they will lack an origin of replication that functions in the subject so as to
enhance safety for in vivo use in the subject. If viral vectors are used, preferably they are
attenuated or replication-defective in the subject, again, so as to enhance safety for in vivo
use in the subject.

Any vector suitable for administration as a vaccine may be employed in the
instant invention. In certain embodiments of the instant invention, vectors suitable for use
as DNA vaccines are used, such as pVAX and pcDNA vectors (Invitrogen).

In other embodiments of the present invention, viral vectors are used. Viral
expression vectors are well known to those skilled in the art and include, for example,
viruses such as adenoviruses (e.g., adenovirus subtypes AdS, Adl1, Ad26, Ad35, Ad48
and Ad49), adeno-associated viruses (AAV), alphaviruses, retroviruses and poxviruses,
including avipox viruses, attenuated poxviruses, and vaccinia viruses, such as the
modified vaccinia Ankara virus (MVA). In certain embodiments, a vaccine of the

invention comprises an adenovirus selected from AdS, Ad11, Ad26, Ad35, Ad48 and
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Ad49. Such viruses, when used as expression vectors are innately non-pathogenic in the
selected subjects such as humans or have been modified to render them non-pathogenic
in the selected subjects. For example, replication-defective adenoviruses and
alphaviruses are well known and can be used as gene delivery vectors.

Following expression, the antigens of the invention can be isolated and/or purified
or concentrated using any suitable technique known in the art. For example, anion or
cation exchange chromatography, phosphocellulose chromatography, hydrophobic
interaction chromatography, affinity chromatography, immuno-affinity chromatography,
hydroxyapatite chromatography, lectin chromatography, molecular sieve
chromatography, isoelectric focusing, gel electrophoresis, or any other suitable method or
combination of methods can be used.

In certain embodiments, the nucleotide sequences and/or antigens of the invention
are administered in vivo, for example where the aim is to produce an immunogenic
response in a subject. A “subject” in the context of the present invention may be any
animal. For example, in some embodiments it may be desired to express the
immunogens of the invention in a laboratory animal, such as for pre-clinical testing of
HIV immunogenic compositions and vaccines of the invention. In other embodiments, it
will be desirable to express the immunogens of the invention in human subjects, such as
in clinical trials and for actual clinical use of the immunogenic compositions and vaccine
of the invention. In certain embodiments the subject is a human, for example a human
that is infected with, or is at risk of infection with, an HIV.

For such in vivo applications the nucleotide sequences and/or antigens of the
invention are preferably administered as a component of an immunogenic composition
comprising the nucleotide sequences and/or antigens of the invention in admixture with a
pharmaceutically acceptable carrier. The immunogenic compositions of the invention are
useful to stimulate an immune response against HIV and may be used as one or more
components of a prophylactic or therapeutic vaccine against HIV for the prevention,
amelioration or treatment of HIV. The nucleic acids and vectors of the invention are

useful for providing genetic vaccines, i.e., vaccines for delivering the nucleic acids
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encoding the antigens of the invention to a subject, such as a human, such that the
antigens are then expressed in the subject to elicit an immune response.
Immunogenic Compositions

The term “immunogenic protein or peptide” as used herein also includes peptides
and polypeptides that are immunologically active in the sense that once administered to
the host, it is able to evoke an immune response of the humoral and/or cellular type
directed against the protein. Preferably the protein fragment is such that it has
substantially the same immunological activity as the total protein. Thus, a protein
fragment according to the invention comprises at least one epitope or antigenic
determinant. The term epitope relates to a protein site able to induce an immune reaction
of the humoral type (B cells) and/or cellular type (T cells).

The term “immunogenic protein or peptide” further contemplates deletions,
additions and substitutions to the sequence, so long as the polypeptide functions to
produce an immunological response as defined herein.

The term "epitope" refers to the site on an antigen or hapten to which specific B
cells and/or T cells respond. The term is also used interchangeably with "antigenic
determinant” or "antigenic determinant site". Antibodies that recognize the same epitope
can be identified in a simple immunoassay showing the ability of one antibody to block
the binding of another antibody to a target antigen.

An "immunological response" to a composition or vaccine is the development in
the host of a cellular and/or antibody-mediated immune response to a composition or
vaccine of interest. Usually, an "immunological response" includes but is not limited to
one or more of the following effects: the production of antibodies, B cells, helper T cells,
suppressor-T cells, and/or cytotoxic T cells and/or yd T cells, directed specifically to an
antigen or antigens included in the composition or vaccine of interest. Preferably, the
host will display either a therapeutic or protective immunological response such that
resistance to new infection will be enhanced and/or the clinical severity of the disease

reduced. Such protection will be demonstrated by either a reduction or lack of symptoms
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normally displayed by an infected host, a quicker recovery time and/or a lowered viral
titer in the infected host.

Generation of an immunological response may involve antigen presenting cells
(APCs). APCs may be “professional” antigen presenting cells or may be another cell that
may be induced to present antigen to T cells. APCs include dendritic cells (DCs) such as
interdigitating DCs or follicular DCs, Langerhans cells, PBMCs, macrophages, B-
lymphocytes, or other cell types such as epithelial cells, fibroblasts or endothelial cells,
activated or engineered by transfection to express a MHC molecule (Class I or II) on their
surfaces. APCs also include hybridomas, lymphomas, and synthetic APCs such as lipid
membranes. Precursors of APCs include CD34+ cells, monocytes, fibroblasts and
endothelial cells. Cytokine genes which may promote immune potentiation include IL-2,
IL-12, IFN-y, TNF-a, IL-18,etc. Such proteins include MHC molecules (Class I or Class
I1), CD80, CD86, or CD40. Examples of T cells include helper T cells (CD4+) and CD8+
cells. }

The terms "immunogenic" protein or polypeptide as used herein also refers to an
amino acid sequence which elicits an immunological response as described above. An
"immunogenic" protein or polypeptide, as used herein, includes the full-length sequence
of the protein, analogs thereof, or immunogenic fragments thereof. By "immunogenic
fragment" is meant a fragment of a protein which includes one or more epitopes and thus
elicits the immunological response described above. Such fragments can be identified
using any number of epitope mapping techniques, well known in the art. See, e.g.,
Epitope Mapping Protocols in Methods in Molecular Biology, Vol. 66 (Glenn E. Morris,
Ed., 1996) Humana Press, Totowa, N.J. For example, linear epitopes may be determined
by e.g., concurrently synthesizing large numbers of peptides on solid supports, the
peptides corresponding to portions of the protein molecule, and reacting the peptides with
antibodies while the peptides are still attached to the supports. Such techniques are
known in the art and described in, e.g., U.S. Pat. No. 4,708,871; Geysen et al. (1984)
Proc. Natl. Acad. Sci. USA 81:3998-4002; Geysen et al. (1986) Molec. Immunol.

23:709-715, all incorporated herein by reference in their entireties. Similarly,
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conformational epitopes are readily identified by determining spatial conformation of
amino acids such as by, e.g., x-ray crystallography and 2-dimensional nuclear magnetic
resonance. See, e.g., Epitope Mapping Protocols, supra.

Synthetic antigens are also included within the definition, for example,
polyepitopes, flanking epitopes, and other recombinant or synthetically derived antigens.
See, e.g., Bergmann et al. (1993) Eur. J. Immunol. 23:2777-2781; Bergmann et al. (1996)
J. Immunol. 157:3242-3249; Suhrbiér, A. (1997) Immunol. and Cell Biol. 75:402-408;
Gardner et al. (1998) 12th World AIDS Conference, Geneva, Switzerland, Jun. 28-Jul. 3,
1998. Immunogenic fragments, for purposes of the present invention, will usually
include at least about 3 amino acids, at least about 5 amino acids, at least about 10-15
amino acids, or at least about 25 or more amino acids, of the molecule. There is no
critical upper limit to the length of the fragment, which could comprise nearly the full-
length of the protein sequence, or even a fusion protein comprising at least one epitope of
the protein.

As mentioned earlier, epitope determination procedures, such as, generating
overlapping peptide libraries (Hemmer B. et al., Inmunology Today, 1998, 19 (4), 163-
168), Pepscan (Geysen et al., (1984) Proc. Nat. Acad. Sci. USA, 81, 3998-4002; Geysen
et al., (1985) Proc. Nat. Acad. Sci. USA, 82, 178-182; Van der Zee R. et al., (1989) Eur.
J. Immunol., 19, 43-47; Geysen H.M., (1990) Southeast Asian J. Trop. Med. Public
Health, 21, 523-533; Multipin.RTM. Peptide Synthesis Kits de Chiron) and algorithms
(De Groot A. et al., (1999) Nature Biotechnology, 17, 533-561), and in PCT Application
Serial No. PCT/US2004/022605 all of which are incorporated herein by reference in their
entireties, can be used in the practice of the invention, without undue experimentation.
Other documents cited and incorporated herein may also be consulted for methods for
determining epitopes of an immunogen or antigen and thus nucleic acid molecules that
encode such epitopes.

As used herein, the terms “antigen” or “immunogen” are used interchangeably to
refer to a substance, typically a protein, which is capable of inducing an immune response

in a subject. The term also refers to proteins that are immunologically active in the sense
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that once administered to a subject (either directly or by administering to the subject a
nucleotide sequence or vector that encodes the protein) is able to evoke an immune
response of the humoral and/or cellular type directed against that protein.

The term "antibody" includes intact molecules as well as fragments thereof, such
as Fab, F(ab"),, Fv and scFv which are capable of binding the epitope determinant. These
antibody fragments retain some ability to selectively bind with its antigen or receptor and
include, for example:

(i) Fab, the fragment which contains a monovalent antigen-binding fragment of an
antibody molecule can be produced by digestion of whole antibody with the enzyme
papain to yield an intact light chain and a portion of one heavy chain;

(ii) Fab', the fragment of an antibody molecule can be obtained by treating whole
antibody with pepsin, followed by reduction, to yield an intact light chain and a portion
of the heavy chain; two Fab' fragments are obtained per antibody molecule;

(iii) F(ab'"), the fragment of the antibody that can be obtained by treating whole
antibody with the enzyme pepsin without subsequent reduction; F(ab')2 is a dimer of two
Fab' fragments held together by two disulfide bonds;

(iv) scFv, including a genetically engineered fragment containing the variable
region of a heavy and a light chain as a fused single chain molecule.

General methods of making these fragments are known in the art. (See for
example, Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor
Laboratory, New York (1988), which is incorporated herein by reference).

A "neutralizing antibody" is one that can neutralize the ability of that pathogen to
initiate and/or perpetuate an infection in a host and/or in target cells in vitro. A
neutralizing antibody may inhibit the entry of HIV-1 virus with a neutralization index
>1.5 or >2.0. Broad and potent neutralizing antibodies may neutralize greater than about
50% of HIV-1 viruses (from diverse clades and different strains within a clade) in a
neutralization assay. The inhibitory concentration of the monoclonal antibody may be
less than about 25 mg/ml to neutralize about 50% of the input virus in the neutralization

assay.
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An “isolated antibody” or “non-naturally occurring antibody” is one that has been
separated and/or recovered from a component of its natural environment. Contaminant
components of its natural environment are materials that would interfere with diagnostic
or therapeutic use§ for the antibody, and may include enzymes, hormones, and other
proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody is
purified: (1) to greater than 95% by weight of antibody as determined by the Lowry
method, and most preferably more than 99% by weight; (2) to a degree sufficient to
obtain at least 15 residues of N-terminal or internal amino acid sequence by use of a
spinning cup sequenator; or (3) to homogeneity by SDS-PAGE under reducing or non-
reducing conditions using Coomassie blue or, preferably, silver stain. Isolated antibody
includes the antibody in situ within recombinant cells since at least one component of the
antibody's natural environment will not be present. Ordinarily, however, isolated
antibody will be prepared by at least one purification step.

The term “monoclonal antibody” as used herein refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical except for possible naturally occurring mutations
that may be present in minor amounts. Monoclonal antibodies are highly specific, being
directed against a single antigenic site. Furthermore, in contrast to polyclonal antibody
preparations that include different antibodies directed against different determinants
(epitopes), each monoclonal antibody is directed against a single determinant on the
antigen. In addition to their specificity, the monoclonal antibodies are advantageous in
that they may be synthesized uncontaminated by other antibodies. The modifier
“monoclonal” is not to be construed as requiring production of the antibody by any
particular method. For example, the monoclonal antibodies useful in the present
invention may be prepared by the hybridoma methodology first described by Kohler et
al., Nature, 256:495 (1975), or may be made using recombinant DNA methods in
bacterial, eukaryotic animal or plant cells (see, e.g., U.S. Pat. No. 4,816,567). The

“monoclonal antibodies” may also be isolated from phage antibody libraries using the
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techniques described in Clackson et al., Nature, 352:624-628 (1991) and Marks et al., J.
Mol. Biol., 222:581-597 (1991), for example.

An “antibody fragment” comprises a portion of an intact antibody, preferably the
antigen binding or variable region of the intact antibody. Examples of antibody fragments
include Fab, Fab', F(ab'),, and Fv fragments; diabodies; linear antibodies (see U.S. Pat.
No. 5,641,870; Zapata et al., Protein Eng. 8(10): 1057-1062 [1995]); single-chain
antibody molecules; and multispecific antibodies formed from antibody fragments.

It should be understood that the proteins, including the antibodies of the invention
may differ from the exact sequences illustrated and described herein. Thus, the invention
contemplates deletions, additions and substitutions to the sequences shown, so long as the
sequences function in accordance with the methods of the invention. In this regard,
particularly preferred substitutions will generally be conservative in nature, i.e., those
substitutions that take place within a family of amino acids. For example, amino acids
are generally divided into four families: (1) acidic--aspartate and glutamate; (2) basic--
lysine, arginine, histidine; (3) non-polar--alanine, valine, leucine, isoleucine, proline,
phenylalanine, methionine, tryptophan; and (4) uncharged polar--glycine, asparagine,
glutamine, cysteine, serine threonine, tyrosine. Phenylalanine, tryptophan, and tyrosine
are sometimes classified as aromatic amino acids. It is reasonably predictable that an
isolated or non-naturally occurring replacement of leucine with isoleucine or valine, or
vice versa; an aspartate with a glutamate or vice versa; a threonine with a serine or vice
versa; or a similar conservative replacement of an amino acid with a structurally related
amino acid, will not have a major effect on the biological activity. Proteins having
substantially the same amino acid sequence as the sequences illustrated and described but
possessing minor amino acid substitutions that do not substantially affect the
immunogenicity of the protein are, therefore, within the scope of the invention.

According to the invention, in certain embodiments, administration of a vaccine
of the invention can be combined with other vaccinations within the framework of
vaccination programs, in the form of immunization or vaccination Kits or methods, or in

the form of multivalent immunogenic compositions and multivalent vaccines, €.g.,

54



WO 2012/149038 PCT/US2012/035026

comprising at least one vaccine component against a target pathogenic agent, such as
HIV, and at least one vaccine component against at least one other pathogenic agent.
This also includes the expression by the same expression vector of genes of at least two
pathogenic agents. ‘

The invention thus also relates to a multivalent or "cocktail” immunogenic
composition or a multivalent or "cocktail" vaccine against a target pathogenic agent, such
as HIV, and against at least one other pathogen of the target species, using the same in
vivo expression vector containing and expressing at least one polynucleotide of the target
pathogenic agent, such as HIV, according to the invention and at least one polynucleotide
expressing an immunogen of another pathogen

As discussed herein, these multivalent compositions or vaccines can also
comprise a pharmaceutically acceptable carrier or vehicle or excipient, and optionally an
adjuvant.

The immunogenic compositions or vaccines as discussed herein can also be
combined with at least one conventional vaccine (e.g., inactivated, live attenuated, or
subunit) directed against the same pathogen or at least one other pathogen of the species
to which the composition or vaccine is directed. The immunogenic compositions or
vaccines discussed herein can be administered prior to or after the conventional vaccine,
e.g., in a "prime-boost" regimen.

Formulations

The compositions of the invention can include any pharmaceutically acceptable
carrier known in the art.

To facilitate the administration of a vaccine of the invention, the vaccine can be
formulated into suitable pharmaceutical compositions. Generally, such compositions
include the active ingredient (e.g., a DNA vaccine) and a pharmacologically acceptable
carrier. Such compositions can be suitable for delivery of the active ingredient to a
patient for medical application, and can be manufactured in a manner that is itself known,
e.g., by means of conventional mixing, dissolving, granulating, dragee-making,

levigating, emulsifying, encapsulating, entrapping or lyophilizing processes.
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Pharmaceutical compositions for use in accordance with the present invention can
be formulated in a conventional manner using one or more pharmacologically or
physiologically acceptable carriers comprising excipients, as well as optional auxiliaries,
which facilitate processing of the active compounds into preparations, which can be used
pharmaceutically. Proper formulation is dependent upon the route of administration
chosen. Thus, for injection, the active ingredient can be formulated in aqueous solutions,
preferably in physiologically compatible buffers. For transmucosal administration,
penetrants appropriate to the barrier to be permeated are used in the formulation. Such
pénetrants are generally known in the art. For oral administration, the active ingredient
can be combined with carriers suitable for inclusion into tablets, pills, dragees, capsules,
liquids, gels, syrups, slurries, suspensions and the like. For administration by inhalation,
the active ingredient is conveniently delivered in the form of an aerosol spray
presentation from pressurized packs or a nebuliser, with the use of a suitable propellant.
The active ingredient can be formulated for parenteral administration by injection, e.g.,
by bolus injection or continuous infusion. Such compositions can take such forms as
suspensions, solutions or emulsions in oily or aqueous vehicles, and can contain
formulatory agents such as suspending, stabilizing and/or dispersing agents. Other
pharmacological excipients are known in the art.

The compositions of the invention may be injectable suspensions, solutions,
sprays, lyophilized powders, syrups, elixirs and the like. Any suitable form of
composition may be used. To prepare such a composition, a nucleic acid or vector of the
invention, having the desired degree of purity, is mixed with one or more
pharmaceutically acceptable carriers and/or excipients. The carriers and excipients must
be "acceptable” in the sense of being compatible with the other ingredients of the
composition. Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at
the dosages and concentrations employed, and include, but are not limited to, water,
saline, phosphate buffered saline, dextrose, glycerol, ethanol, or combinations thereof,
buffers such as phosphate, citrate, and other organic acids; antioxidants including

ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl
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ammonium chloride; hexamethonium chloride; benzalkonium chloride, benzethonium
chloride; phenol, butyl or benzyl alcohol; alkyl parabens such as methyl or propyl
paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular
weight (less than about 10 residues) polypeptide; proteins, such as serum albumin,
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino
acids such as glycine, glutamine, asparagine, histidine, arginine, or lysine;
monosaccharides, disaccharides, and other carbohydrates including glucose, mannose, or
dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose or
sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g., Zn-protein
complexes); and/or non-ionic surfactants such as TWEEN™, PLURONICS™ or
polyethylene glycol (PEG).

An immunogenic or immunological composition of the invention, e.g., a DNA
vaccine, can also be formulated in the form of an oil-in-water emulsion. The oil-in-water
emulsion can be based, for example, on light liquid paraffin oil (European Pharmacopea

E ™ or tetratetracontane; oil

type); isoprenoid oil such as squalane, squalene, EICOSAN
resulting from the oligomerization of alkene(s), e.g., isobutene or decene; esters of acids
or of alcohols containing a linear alkyl group, such as plant oils, ethyl oleate, propylene
glycol di(caprylate/caprate), glyceryl tri(caprylate/caprate) or propylene glycol dioleate;
esters of branched fatty acids or alcohols, e.g., isostearic acid esters. The oil
advantageously is used in combination with emulsifiers to form the emulsion. The
emulsifiers can be nonionic surfactants, such as esters of sorbitan, mannide (e.g.,
anhydromannitol oleate), glycerol, polyglycerol, propylene glycol, and oleic, isostearic,
ricinoleic, or hydroxystearic acid, which are optionally ethoxylated, and
polyoxypropylene-polyoxyethylene copolymer blocks, such as the PLURONIC®
products, e.g., L121. The adjuvant can be a mixture of emulsifier(s), micelle-forming
agent, and oil such as that which is commercially available under the name PROVAX®
(IDEC Pharmaceuticals, San Diego, CA).

The immunogenic compositions of the invention can contain additional

substances, such as wetting or emulsifying agents, buffering agents, or adjuvants to
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enhance the effectiveness of the vaccines (Remington's Pharmaceutical Sciences, 18th
edition, Mack Publishing Company, (ed.) 1980).

The term “adjuvant” encompasses vaccine adjuvants. A vaccine adjuvant is a
component that potentiates the immune responses to an antigen and/or modulates it
towards the desired immune responses. See The European Medicines Agency (EMEA)
Evaluation of Medicines for Human Use, Guideline on Adjuvants in Vaccines, (2005),
page 6. Examples of suitable adjuvants include mineral salts, such as aluminum
hydroxide and aluminum or calcium phosphate gels; oil emulsions and surfactant based
formulations, e.g., MF59 (microfluidized detergent stabilized oil-in-water emulsion),
QS21 (purified saponin), AS02 [SBAS2] (oil-in-water + MPL + QS-21), Montanide ISA-
51 and ISA-720 (stabilized water-in-oil emulsion); particulate adjuvants, e.g., virosomes
(unilamellar liposomal vehicles incorporating influenze hemagglutinin), AS04 ([SBAS4]
Al salt with MPL), ISCOMS (structured complex of saponins and lipids), polylactide co-
glycolide (PLG); microbial derivatives (natural and synthetic), e.g., monophosphoryl
lipid A (MPL), Detox (MPL + M. Phlei cell wall skeleton), AGP [RC-529] (synthetic
acylated monosaccharide), DC_Chol (lipoidal immunostimulators able to self-organize
into liposomes), OM-174 (lipid A derivative), CpG motifs (synthetic oligonucleotides
containing immunostimulatory CpG motifs), modified LT and CT (genetically modified
bacterial toxins to provide non-toxic adjuvant effects); endogenous human
immunomodulators, e.g., hGM-CSF or hIL-12 (cytokines that can be administered either
as protein or plasmid encoded), Immudaptin (C3d tandem array); and inert vehicles, such
as gold particles. /d.

Adjuvants that enhance the effectiveness of the vaccine may also be added to the
formulation. Further to the above, adjuvants include, but are not limited to, mineral salts
(e.g., AIK(SOy)2, AINa(SO4)2, AINH(SOq)s, silica, alum, AI(OH)3, Ca3(POs),, kaolin, or
carbon), polynucleotides with or without immune stimulating complexes (ISCOMs) (e.g.,
CpG oligonucleotides, such as those described in Chuang, T.H. et al, (2002) J. Leuk.
Biol. 71(3): 538-44; Ahmad-Nejad, P. et al (2002) Eur. J. Immunol. 32(7): 1958-68; poly
IC or poly AU acids, polyarginine with or without CpG (also known in the art as IC31;

58



WO 2012/149038 PCT/US2012/035026

see Schellack, C. et al (2003) Proceedings of the 34™ Annual Meeting of the German
Society of Immunology; Lingnau, K. et al (2002) Vaccine 20(29-30): 3498-508),
JuvaVax™ (U.S. Patent No. 6,693,086), certain natural substances (e.g., wax D from
Mycobacterium tuberculosis, substances found in Cornyebacterium parvum, Bordetella
pertussis, or members of the genus Brucella), flagellin (Toll-like receptor 5 ligand; see
McSorley, S.J. et al (2002) J. Immunol. 169(7): 3914-9), saponins such as QS21, QS17,
and QS7 (U.S. Patent Nos. 5,057,540; 5,650,398; 6,524,584; 6,645,495),
monophosphoryl lipid A, in particular, 3-de-O-acylated monophosphoryl lipid A (3D-
MPL), imiquimod (also known in the art as IQM and commercially available as Aldara®;
U.S. Patent Nos. 4,689,338; 5,238,944; Zuber, A K. et al (2004) 22(13-14): 1791-8), and
the CCRS5 inhibitor CMPD167 (see Veazey, R.S. et al (2003) J. Exp. Med. 198: 1551-
1562).

Aluminum hydroxide or phosphate (alum) are commonly used at 0.05 to 0.1%
solution in phosphate buffered saline. Other adjuvants that can be used, especially with
DNA vaccines, are cholera toxin, especially CTA1-DD/ISCOMs (see Mowat, A.M. et al
(2001) J. Immunol. 167(6): 3398-405), polyphosphazenes (Allcock, H.R. (1998) App.
Organometallic Chem. 12(10-11): 659-666; Payne, L.G. et al (1995) Pharm. Biotechnol.
6: 473-93), cytokines such as, but not limited to, IL-2, IL-4, GM-CSF, 1L-12, I1GF-1,
IFN-a, IFN-B, and IFN-y (Boyer et al., (2002) J. Liposome Res. 121:137-142;
WO01/095919), immunoregulatory proteins such as CD40L (ADX40; see, for example,
W003/063899), and the CD1a ligand of natural killer cells (also known as CRONY or a-
galactosyl ceramide; see Green, T.D. et al, (2003) J. Virol. 77(3): 2046-2055),
immunostimulatory fusion proteins such as IL-2 fused to the Fc fragment of
immunoglobulins (Barouch et al., Science 290:486-492, 2000) and co-stimulatory
molecules B7.1 and B7.2 (Boyer), all of which can be administered either as proteins or
in the form of DNA, on the same expression vectors as those encoding the antigens of the
invention or on separate expression vectors.

The oil in water emulsion, which is especially appropriate for viral vectors, can be
based on: light liquid paraffin oil (European pharmacopoeia type), isoprenoid oil such as
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squalane, squalene, oil resulting from the oligomerization of alkenes, e.g. isobutene or
decene, esters of acids or alcohols having a straight-chain alkyl group, such as vegetable
oils, ethyl oleate, propylene glycol, di(caprylate/caprate), glycerol tri(caprylate/caprate)
and propylene glycol dioleate, or esters of branched, fatty alcohols or acids, especially
isostearic acid esters. The oil is used in combination with emulsifiers to form an
emulsion. The emulsifiers may be nonionic surfactants, such as: esters of on the one
hand sorbitan, mannide (e.g., anhydromannitol oleate), glycerol, polyglycerol or
propylene glycol and on the other hand oleic, isostearic, ricinoleic or hydroxystearic
acids, said esters being optionally ethoxylated, polyoxypropylene-polyoxyethylene
copolymer blocks, such as Pluronic, e.g., L121.

For maleic anhydride-alkenyl derivative copolymers, EMA (Monsanto) may be
used, which are straight-chain or crosslinked ethylene-maleic anhydride copolymers and
they are, for example, crosslinked by divinyl ether. Reference is also made to J. Fields et
al., Nature 186: 778-780, Jun. 4, 1960. With regard to structure, the acrylic or
methacrylic acid polymers and EMA are preferably formed by basic units having the
following formula in which: R1 and R2, which can be the same or different, represent H
or CH3 ,x=0 or 1, preferably x=1, y=1 or 2, with x+y=2. For EMA, x=0 and y=2 and for
carbomers x=y=1. These polymers are soluble in water or physiological salt solution (20
g/1 NaCl) and the pH can be adjusted to 7.3 to 7.4, e.g., by soda (NaOH), to provide the
adjuvant solution in which the expression vector(s) can be incorporated.

A further instance of an adjuvant is a compound chosen from the polymers of
acrylic or methacrylic acid and the copolymers of maleic anhydride and alkenyl
derivative. Advantageous adjuvant compounds are the polymers of acrylic or
methacrylic acid which are cross-linked, especially with polyalkenyl ethers of sugars or
polyalcohols. These compounds are known by the term carbomer (Phameuropa Vol. 8,
No. 2, June 1996). Persons skilled in the art can also refer to U.S. Patent No. 2,909,462
(incorporated herein by reference) which describes such acrylic polymers cross-linked
with a polyhydroxylated compound having at least 3 hydroxyl groups, preferably not
more than 8, the hydrogen atoms of at least three hydroxyls being replaced by
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unsaturated aliphatic radicals having at least 2 carbon atoms. The preferred radicals are
those containing from 2 to 4 carbon atoms, e.g. vinyls, allyls and other ethylenically
unsaturated groups. The unsaturated radicals may themselves contain other substituents,
such as methyl. The products sold under the name CARBOPOL® (BF Goodrich, Ohio,
USA) are particularly appropriate. They are cross-linked with an allyl sucrose or with
allyl pentaerythritol. Among then, there may be mentioned CARBOPOL® 974P, 934P
and 971P. Among the copolymers of maleic anhydride and alkeny! derivative, the
copolymers EMA® (Monsanto) which are copolymers of maleic anhydride and ethylene,
linear or cross-linked, for example cross-linked with diviny! ether, are preferred.
Reference may be made to J. Fields et al., Nature, 186 : 778-780, 4 June 1960,
incorporated herein by reference.

The term “liposome” as used herein encompasses smectic mesophases, which
may comprise either phospholipid or nonphospholipid smectic mesophases. See, for
example, "smectic mesophase" in Small, D.M., in "The Physical Chemistry of Lipids,
From Alkanes to Phospholipids" Handbook of Lipid Research, Vol, 4, Plenum, NY,
1986, pp. 49-50, which states that "[w]hen a given molecule is heated, instead of melting
directly into an isotropic liquid, it may instead pass through intermediate states called
mesophases or liquid crystals, characterized by residual order in some directions but by
lack of order in others....In general, the molecules of liquid crystals are somewhat longer
than they are wide and have a polar or aromatic part somewhere along the length of the
molecule. The molecular shape and the polar-polar, or aromatic, interaction permit the
molecules to align in partially ordered arrays....These structures characteristically occur
in moleculés that possess a polar group at one end. Liquid crystals with long-range order
in the direction of the long axis of the molecule are called smectic, layered, or lamellar
liquid crystals....In the smectic states the molecules may be in single or double layers,
normal or tilted to the plane of the layer, and with frozed or melted aliphatic chains." See
also Figs. 3-4 of Small.

Advantageously, the immunogenic compositions and vaccines according to the

invention comprise an effective quantity to elicit an immunological response and/or a
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protective immunological response of one or more expression vectors and/or
| polypeptides as discussed herein; and, an effective quantity can be determined from this
disclosure, including the documents incorporated herein, and the knowledge in the art,
without undue experimentation. The immunogenic compositions can be designed to
introduce the antigens, nucleic acids or expression vectors to a desired site of action and
release it at an appropriate and controllable rate. Methods of preparing controlled-release
formulations are known in the art. For example, controlled release preparations can be
produced by the use of polymers to complex or absorb the immunogen and/or
immunogenic composition. A controlled-release formulation can be prepared using
appropriate macromolecules (for example, polyesters, polyamino acids, polyvinyl,
pyrrolidone, ethylenevinylacetate, methylcellulose, carboxymethylcellulose, or protamine
sulfate) known to provide the desired controlled release characteristics or release profile.
Another possible method to control the duration of action by a controlled-release
preparation is to incorporate the active ingredients into particles of a polymeric material
such as, for example, polyesters, polyamino acids, hydrogels, polylactic acid,
polyglycolic acid, copolymers of these acids, or ethylene vinylacetate copolymers.
Alternatively, instead of incorporating these active ingredients into polymeric particles, it
is possible to entrap these materials into microcapsules prepared, for example, by
coacervation techniques or by interfacial polymerization, for example,
hydroxymethyicellulose or gelatin-microcapsule and poly-(methylmethacrylate)
microcapsule, respectively, in colloidal drug delivery systems (for example, liposomes,
albumin microspheres, microemulsions, nano-particles and nanocapsules) or in
macroemulsions. Such techniques are disclosed in New Trends and Developments in
Vaccines, Voller et al. (eds.), University Park Press, Baltimore, Md., 1978 and
Remington's Pharmaceutical Sciences, 16th edition.
Administration |

Suitable dosages of the antigens, nucleic acids and expression vectors of the

invention (collectively, the immunogens) in an immunogenic composition of the

invention can be readily determined by those of skill in the art. For example, the dosage

62



WO 2012/149038 PCT/US2012/035026

of the immunogens can vary depending on the route of administration and the size of the
subject. Suitable doses can be determined by those of skill in the art, for example by
measuring the immune response of a subject, such as a laboratory animal, using
conventional immunological techniques, and adjusting the dosages as appropriate. Such
techniques for measuring the immune response of the subject include but are not limited
to, chromium release assays, tetramer binding assays, IFN-y ELISPOT assays, IL-2
ELISPOT assays, intracellular cytokine assays, and other immunological detection
assays, €.g., as detailed in the text “Antibodies: A Laboratory Manual” by Ed Harlow and
David Lane.

Assays for assessing the cellular response to HIV vaccines of the instant invention
include intracellular staining (e.g., flow cytometry) and ELISPOT (an enzyme-linked
immunosorbent assay format), which allow detecting and counting cells producing
cytokines (e.g., TNFa and IFN-y) in response to antigens. For example, isolation of
splenocytes or peripheral blood monocyte cells (PBMCs) from animals or human patients
followed by in vitro challenge with an HIV epitope such as 2F5 or 4E10, and finally
testing by ELISPOT and/or intracellular cytokine staining (ICS), can determine the
potential for a cell-mediated immune response in vaccine recipients. Flow cytometry
using tetramers (e.g., molecules consisting of four copies of a given class I molecule
bound to their cognate peptide and alkaline phosphatase) allows the enumeration of
antigen-specific T cells (e.g., detection of T cells that recognize specific peptides bound
to major histocompatibility complex (MHC) class I molecules). A standard chromium
release assay can be used to assess cytotoxicity. To assess a cell-mediated immune
response to a DNA vaccine, the more traditional approaches of measuring T cell
proliferation in response to antigen and CTL-mediated killing of autologous cells
expressing HIV epitopes can also be used.

ELISA assays and Western blots can be used to assess humoral immune
responses. In particular, ELISA and Western blots can be used to assess antibody
binding, antibody neutralizing capability, antibody-mediated fusion inhibition, and

antibody-dependent cytotoxicity.
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An MT-2 assay can be performed to measure neutralizing antibody responses.
Antibody-mediated neutralization can be measured in an MT-2 cell-killing assay as
described previously (Montefiori et al., 1988, J. Clin. Microbiol., 26:231-237). The
inhibition of the formation of syncytia by the sera shows the activity of neutralizing
antibodies present within the sera, induced by vaccination. Briefly, vaccinated test and
control sera can be exposed to virally infected cells (e.g., MT-2 T cell line).
Neutralization can be measured by staining viable cells (e.g., with Finter's neutral red
when cytopathic effects in control wells are about >70% but less than 100%). Percentage
protection can be determined by calculating the difference in absorption (Asq0) between
test wells (cells+virus) and dividing this result by the difference in absorption between
cell control wells (cells only) and virus control wells (virus only). Neutralizing titers are
then expressed as the reciprocal of the plasma dilution required to protect at least 50% of
cells from virus-induced killing.

When provided prophylactically, the immunogenic compositions of the invention
are ideally administered to a subject in advance of HIV infection, or evidence of HIV
infection, or in advance of any symptom due to AIDS, especially in high-risk subjects.
The prophylactic administration of the immunogenic compositions can serve to provide
protective immunity of a subject against HIV infection or to prevent or attenuate the
progression of AIDS in a subject already infected with HIV. When provided
therapeutically, the immunogenic compositions can serve to ameliorate and treat AIDS
symptoms and are advantageously used as soon after infection as possible, preferably
before appearance of any symptoms of AIDS but may also be used at (or after) the onset
of the disease symptoms.

Suitable doses of nucleic acid compositions for humans can range from 1 pg/kg to
1 mg/kg of total nucleic acid, e.g., from 5 pg/kg-500 mg/kg of total DNA, 10 pg/kg-250
ug/kg of total DNA, or 10 pg/kg-170 pg/kg of total DNA. In one embodiment, a human
subject (18-50 years of age, 45-75 kg) is administered 1.2 mg-7.2 mg of DNA. DNA

vaccines can be administered multiple times, €.g., between two-six times, €.g., three
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times. In a particular embodiment, 100 pg of a DNA composition is administered to a
human subject at 0, 4, and 12 weeks (100 .mu.g per administration).

An example of range for an immunogenic amount of protein composition is 5
ng/kg-500 pg/kg, e.g., 10-100 pg/kg of total protein, with adjuvant. In one embodiment,
a dose of 325 pg of a protein composition is administered to a human (18-55 years of
age, 45-75 kg).

The immunogenic compositions can be administered using any suitable delivery
method including, but not limited to, intramuscular, intravenous, intradermal, mucosal,
and topical delivery. Such techniques are well known to those of skill in the art. More
specific examples of delivery methods are intramuscular injection, intradermal injection,
and subcutaneous injection. However, delivery need not be limited to injection methods.
Further, delivery of DNA to animal tissue has been achieved by cationic liposomes
(Watanabe et al., (1994) Mol. Reprod. Dev. 38:268-274; and WO 96/20013), direct
injection of naked DNA into animal muscle tissue (Robinson et al., (1993) Vaccine
11:957-960; Hoffman et al., (1994) Vaccine 12: 1529-1533; Xiang et al., (1994) Virology
199: 132-140; Webster et al., (1994) Vaccine 12: 1495-1498; Davis et al., (1994) Vaccine
12: 1503-1509; and Davis et al., (1993) Hum. Mol. Gen. 2: 1847-1851), or intradermal
injection of DNA using "gene gun" technology (Johnston et al., (1994) Meth. Cell Biol.
43:353-365). Additional methods of delivery of DNA to animal tissue include
electroporation, jet injection, sonoporation, microneedle-assisted delivery, etc.
Alternatively, delivery routes can be oral, intranasal or by any other suitable route.
Delivery also be accomplished via a mucosal surface such as the anal, vaginal or oral
mucosa. ‘

Immunization schedules (or regimens) are well known for animals (including
humans) and can be readily determined for the particular subject and immunogenic
composition. Hence, the immunogens can be administered one or more times to the
subject. In certain embodiments, there is a set time interval between separate
administrations of the immunogenic composition. While this interval varies for every

subject, typically it ranges from 10 days to several weeks, and is often 2, 4, 6 or 8 weeks.
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For humans, the interval is typically from 2 to 6 weeks and up to 6 months or more. With
DNA tatooing, the interval is typically only 3 days (e.g., 0, 3, and 6 days). The
immunization regimes typically have from 1 to 6 administrations of the immunogenic
composition, but may have as few as one or two or four. The methods of inducing an
immune response can also include administration of an adjuvant with the immunogens.
In some instances, annual, biannual or other long interval (5-10 years) booster
immunization can supplement the initial immunization protocol.

The present methods also include a variety of prime-boost regimens. In these
methods, one or more priming immunizations are followed by one or more boosting
immunizations. The actual immunogenic composition can be the same or different for
each immunization and the type of immunogenic composition (e.g., containing protein or
expression vector), the route, and formulation of the immunogens can also be varied. For
example, if an expression vector is used for the priming and boosting steps, it can either
be of the same or different type (e.g., DNA or bacterial or viral expression vector).

The immunogenic compositions of the invention can be administered alone, or
can be co.—administered, or sequentially administered, with other immunogens and/or
immunogenic compositions, e.g., with "other" immunological, antigenic or vaccine or
therapeutic compositions thereby providing multivalent or "cocktail" or combination
compositions of the invention and methods of employing them. For example, in some
embodiments, an HIV Env protein of the instant invention is administered in a viral
vector, such as an MV A, which also comprises genes encoding one or more other HIV
proteins, such as, e.g., gag and pol. Again, the ingredients and manner (e.g., sequential or
co-administration) of administration, as well as dosages can be determined taking into
consideration such factors as the age, sex, weight, species and condition of the particular
subject, and the route of administration.

In certain embodiments, the immunogenic compositions of the invention are
administered to a mammal. In further embodiments, the mammal is a human, a non-
human primate, a dog, a rabbit, a guinea pig, or a mouse.

Those of ordinary skill in the art can easily make a determination of the proper
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dosage of a protein subunit and/or DNA vaccine. Generally, certain factors will impact
the dosage that is administered; although the proper dosage is such that, in one context, in
embodiments where a DNA vaccine is administered, the exogenous gene is expressed
and the gene product is produced in the particular cell of the mammal. Preferably, the
dosage is sufficient to have a therapeutic and/or prophylactic effect on the animal.
Combination Therapies

The methods of treating subjects infected with HIV with the compositions of the
instant invention can include combination therapies, in which other HIV treatments are
administered. For example, a subject undergoing HIV Env protein subunit vaccination
according to the instant invention can be administered anti-retroviral drugs individually,
or in combination, for example, with various combinations of nucleoside reverse
transcriptase inhibitors, non-nucleoside reverse transcriptase inhibitors, and HIV protease
inhibitors.

Nucleoside reverse transcriptase inhibitors include, e.g., zidovudine (AZT);
didanosine (ddI); zalcitabine (ddC); stavudine (d4T); lamivudine (3TC); abacavir
(1592U89); adefovir dipivoxil [bis(POM)-PMEA]; lobucavir (BMS-180194); and
lodenosine (FddA), 9-(2,3-dideoxy-2-fluoro-b-D-threo-pentofuranosyl)adenine.

Non-nucleoside reverse transcriptase inhibitors include nevirapine (BI-RG-587);
delaviradine (BHAP, U-90152); and efavirenz (DMP-266).

Protease inhibitors include saquinavir (Ro 31-8959); ritonavir (ABT-538);
indinavir (MK-639); nelfnavir (AG-1343) available under the VIRACEPT™ tradename
from Agouron Pharmaceuticals, Inc.; amprenavir (141 W94), a non-peptide protease
inhibitor, tradename AGENERASE™; and lasinavir (BMS-234475).

Kits

The compositions of the instant invention and their methods of use are ideally
suited for preparation of kits. HIV Env nucleic acid and/or protein may be provided in
containers that can be in any form, e.g., lyophilized, or in solution (e.g., a distilled water
or buffered solution), etc. In the kits of the invention, a set of instructions will typically

be included.
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The kits can include one or more other elements including: other reagents, e.g., a
diluent, devices or other mat’erials for preparing the composition for administration;
pharmaceutically acceptable carriers; and devices or other materials for administration to
a subject. Instructions for use can include instructions for therapeutic application
including suggested dosages and/or modes of administration, e.g., in a human subject, as
described herein.

The kit can further contain at least one additional reagent, such as a diagnostic or
therapeutic agent, e.g., a diagnostic agent to monitor a response to immune response to
the compositions in the subject, or an additional therapeutic agent as described herein.

In one embodiment, the kit includes a vial (or other suitable container) containing
one or more recombinant HIV Env proteins of the instant invention. In certain
embodiments, the kit further includes an adjuvant and an excipient. The adjuvant and the
excipient are formulated with the protein, and can be included in the formulation or

packaged separately within the kit.

The invention will now be further described by way of the following non-limiting
examples.
EXAMPLE 1
Ba-L gp140 DC 4E10

The HIV-1 Ba-L gp160 gene, minus the signal peptide was codon optimized and
synthesiszed at Geneart. The gp120/gp41 cleavage site was altered to prevent cleavage:
Arg 501 and Arg 509 were changed to Serines. The gp140 DC 4E10 sequence was
amplified by PCR and inserted into the pJWIRES expression plasmid in frame with the
tPa signal. The amino terminus begins with E(30) and the carboxyl terminus ends at
...WLWYIK(681) (SEQ ID NO: 45) with an additional KKK added to help solubility.
The pJWIRES includes the following:
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Expression of the inserted gene is driven by the CMV promotor and Bovine
Growth Hormone (BGH) Poly A. It has puromycin acetyl transferase gene linked to the
inserted gene through IRES sequence for Puromycin resistance.

The resulting construct is referred to as pJW Ba-L gp140 DC 4E10 Puro
(FIGURE 1).

Transfection studies were performed using HEK 293 cells using lipofectamine
2000. IP western blot of the conditioned media using 4E10 and 2F5 Human MPER
antibodies (Polymun Scientific GmbH, Klosterneuburg, Austria) showed reactivity with
the gp140 DC 4E10 as shown in Figure 2.

See also Figures 3-4 for the nucleic acid and protein sequences of the Clade B
sequence, Ba-L gp140 DC 4E10.

Figures 5-6 depict the nucleic acid and protein sequences for a second modified

Clade B sequence, Ba-L gp145.

EXAMPLE 2
Clade D gp140 Methods
Cell line development and molecular cloning

Chinese Hamster Ovary (CHO) cell lines stably expressing the extracellular
domains of gp160 (gp140) for 3 HIV-1 clade D isolates were developed. The goal was to
develop cell lines that secrete high levels of gp140 that can be purified and be used in
HIV-1 vaccine development. The isolates chosen for gp140 expression are A07412
(parent sequence, GenBank Accession No. AF484477; see also GenBank Accession No.
AY736828), 57128 (parent sequence, GenBank Accession No. AF484502; see also
GenBank Accession No. AY736829) and 57140 (parent sequence, GenBank Accession
No. AF484511). In order to maximize expression in this system, the gp140 codes were
created synthetically at GENEART. Through this process, the genes were codon
optimized for expression in human cells by designing the genes using codons that
correspond to the most abundant tRNAs present in human cells. Human codon

optimization is ideal for any DNA vaccine component to be used in humans, but is also
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quite effective in yielding high levels of expression in CHO. In addition to codon
optimization, the synthetic genes were also designed to eliminate various cis-acting
elements that can reduce transcription/translation efficiency (such as splice sites, poly A
sites, adenine-rich elements, the Rev Responsive Elements (RRE), and other mRNA
secondary structures) as well as other motifs (such as GC-rich stretches, internal TATA
boxes, Qui site) that may destabilize mRNA.

For each isolate, the gp140 genes were mutated at the primary and secondary
gp120/gp41 cleavage sites using a PCR-based process. This was done to prevent
gp120/gp41 cleavage, resulting in stable gp140 molecules upon secretion. In addition,
the native signal peptide for each was removed so that the efficient Tissue Plasminogen
Activator (tPA) signal in the expression vector can be used as the secretory signal. The
gp140 codes each have a stop codon inserted just prior to the Transmembrane (TM)
Domain to prevent the gp140 from being bound to the cell membrane upon secretion.
The gp140 genes were ligated into the mammalian expression vector pJWTCDE-N at the
Nhel and EcoRl sites for stable expression in CHO cells.

A07412
The amino acid sequence of the amino terminus is SL(30)WVT.. (SEQ ID
NO: 46), and the carboxyl terminus is ...FSITK(673)-Stop (SEQ ID NO: 47). The amino
terminal serine is a foreign residue from the Nhel cloning site at the end of the tPa signal.
The gp120/gp41 cleavage site was altered from RAKRRVVEREKR(507) (SEQ ID NO:
48) to RAKSRVVEREKS (SEQ ID NO: 49). See also Figure 51, SEQ ID NO: 3.

57140 .
The amino acid sequence of the amino terminus is SL(33)WVT.. (SEQ ID
NO: 46), and the carboxyl terminus is ...FSISN(673)-Stop (SEQ ID NO: 50). The amino
terminal serine is a foreign residue from the Nhel cloning site at the end of the tPa signal.
The gp120/gp41 cleavage site was altered from RAKRRVVEREKR(507) (SEQ ID NO:
48) to RAKSRVVEREKS (SEQ ID NO: 49). See also Figure 51, SEQ ID NO: 4.

70



WO 2012/149038 PCT/US2012/035026

57128

The amino acid sequence of the amino terminus is SL(33)WVT.. (SEQ ID NO:
46), and the carboxyl terminus is ...FSITK(671)-Stop (SEQ ID NO: 47). The amino
terminal serine is a foreign residue from the Nhel cloning site at the end of the tPa signal.
The gp120/gp41 cleavage site was altered from KARRRVVEREKR(507) (SEQ ID NO:
51) to KARSRVVEREKS (SEQ ID NO: 52). See also Figure 51, SEQ ID NO: 5.

The pJWTCDE-N contains the following elements for efficient expression of
foreign genes in CHO cells (Figure 7):

(1) Transcription of the gp140 genes are driven by the CMV promoter/intron A

and Bovine Growth Hormone (BGH) Poly A

(2) Neomycin Phosphotransferase II (NPT II) gene, driven by the SV40 promoter

and a synthetic poly A for the selection of stably transfected cells under G418

Sulfate selection.

(3) Dihydrofolate Reductase (DHFR) gene, driven by a partially crippled SV40

promoter and SV40 poly A for fairly weak expression of DHFR in transfected

Cells. This facilitates selection in nucleoside-free media as well as inducing gene

amplification of the foreign DNA through treatment with the DHFR inhibitor

Methotrexate (MTX). This gene amplification can greatly increase the level

gp140 production along with the increase in DHFR production needed to sustain

life in MTX-containing media.

After cloning the expression vectors for each, sequencing of the inserted gp140

genes are performed to ensure proper construction.

To establish stable CHO cell lines secreting gp140, CHO cells deficient in DHFR
(CHO-dhfr-) were transfected using Lipofectamine 2000 (Gibco). Transfected
cells were analyzed in a gp120 antigen capture assay and in radioimmunoprecipitation
(RIP) with HIV-1 (+) human serum to detect the presence and quality of gp140
production. Transfected cells were plated into 96-well plates for selection in alpha MEM

with 10% dialyzed Fetal Bovine Serum and 550 pg/mlG418 Sulfate. Surviving cells
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were screened with a gp120 antigen capture assay, and fairly high gp140 producers were
selected for expansion and single-cell cloning.

The gp120 antigen capture assay is an ELISA-based assay for the detection and
quantification of gp120 protein. Molecules, such as gp140 and the later described gp140
DC 4E10 and gp145 proteins, which contain the gp120 sequence, can also be detected
with this assay. The microtiter wells in a 96-well plate are coated with two murine
monoclonal antibodies that react with unique epitopes on HIV-1 gp120. When gp120
standard solutions or tissue culture test samples are added to the wells, an immune
complex forms with the plate-bound antibodies and the gp120 in solution. Unbound
materials are then thoroughly washed away. The conjugate solution, containing
peroxidase-conjugated human anti-gp120 polyclonal antibodies is then added. The
conjugated antibodies complex with other epitopes on the captured gp120. After washing
away the unbound conjugate solution, the peroxidase substrate is added. The enzyme-
substrate reaction results in the substrate’s blue color change. Upon adding the stop
solution (2 N sulfuric acid), the blue changes to yellow, which can be quantitatively
measured by reading the absorbance at 450nm. The amount of gp120 in the gp120
standards and test samples is relative to the absorbance. The concentration of gp120 in a
test sample can be calculated based on the standard curve.

True clones were compared to find a few strong producers using a gp120 antigen
capture assay and RIP. The best were treated with 0.02uM MTX to facilitate gene
amplification of the foreign DNA. Once cells were able to grow at normal rates in MTX,
they were cloned again to find higher producers. Cell lines were cloned by limiting
dilution, analyzed for optimum expression and adapted for growth in the protein-free
media HyQPFCHO Liquid Soy (HyClone; Logan, Utah).

Protein Purification
Conditioned media from CHO cultures were harvested by centrifugation and
concentrated with tangential flow 100 kDa molecular weight cutoff filters to about 2L.

Media was buffered with phosphate buffer, and pH was adjusted to 7.2. Sodium chloride
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concentration was adjusted to 300 mM, and media was filtered with 0.22 micron filter.
Media was passed through a GNL agarose (Vector Laboratories; Burlingame, CA)
column, and Env proteins were eluted in PBS containing 500 mM methyl a-D-
mannopoyranoside. Media was passed on the GNL agarose column 3-4 additional times
to remove all of the Env protein from the conditioned media. Additional procedures were
performed to further purify the Env proteins. The sodium chloride concentration of the
GNL agarose eluates were adjusted to 212 mM and passed through a column of Q-
sepharose (Amersham Biosciences; Piscataway, NJ). The high molecular weight
impurities bind Q-sepharose, but Env does not under these conditions. To disrupt any
abnormal multimers formed through air oxidation, the Q sepharose treated Env proteins
were concentrated to about 3 ml and treated with 50 mM DTT for 15 hours at 4°C,
followed by 1 hour at 21°C. DTT treated preparations were then run on a Superdex 200
26/60 (Amersham Biosciences) gel filtration column to remove additional high and low
molecular weight impurities, as well as to reduce the amount of Env breakdown products.
The column was run at 0.5 ml/min. in PBS containing 1 mM DTT. Fractions containing
the purest Env proteins, as analyzed on SDS-PAGE, were pooled. Proteins were then
buffer exchanged on 10 ml PD-10 columns (Amersham Biosciences) equilibrated with

PBS. Finally, proteins were filtered with 0.22pm filters, aliquoted and stored at —70°C.

EXAMPLE 3
Introduction

Plasmid DNA constructs expressing the Env proteins of four subtype C isolates
isolated from patients at the acute and early seroconversion stages of infection were
developed and tested to downselect the best candidate for gp145 expression. Isolate
C06980v0c22 was selected, stable cell lines expressing C06980v0c22 gp145 were
developed, and research cell banks were produced. Purified gp145 protein was produced
and supplied for study in preclinical immunogenicity studies.

As described above, Applicants collaborated on the development of a subtype D

HIV-1 subunit vaccine. Sequences for 4 subtype D HIV-1 isolates were provided and
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several gpl140 and gp120-secreting CHO cell lines were prepared. Cell lines were adapted
to serum-free media and the Env proteins purified for preclinical immunogenicity studies.
Small animals were immunized and gp140 and gp120-specific serum antibody binding
titers evaluated by ELISA and neutralizing antibody titers against the homologous
primary isolate evaluated using the pseudotype assay. While all gp120 and gp140
proteins were immunogenic, none elicited detectable neutralizing antibody against the
homologous pseudotyped isolate.

HIV Env subunit vaccine efforts were pursued using subtype C Env sequences
with the goal of eliciting more potent and broadly neutralizing antibody responses. As
discussed above, a DNA construct had been developed encoding modifications of the
HIV-1 Ba-L (Subtype B) Env. This construct coded for a truncated gp160 molecule
referred to as gp145. This gp145 protein includes a modified tissue plasminogen
activator (t-Pa) signal peptide upstream of a cleavage deficient gp160 that is truncated at
the end of the membrane proximal external region (MPER). At the C terminus, three
additional lysine residues were included, theoretically to increase the hydrophilicity of
the C tail in order to present potentially neutralizing MPER epitopes to the immune
system. Unlike the previous gp140 molecules discussed above, this gp145 molecule
reacted to the neutralizing anti-MPER huMADb 4E10 in ELISA and western blot.

Subtype C is known to be the most common international subtype, and since
preliminary data suggested subtype C infections may induce the most broadly cross-
reactive HIV-1 neutralizing response in natural infection, subtype C sequences were
investigated. A gpl45 construct was proposed to be created using a primary CCRS5-
dependant subtype C Env sequence. Stable CHO cell lines expressing this Env protein

were developed.

Envelope Downselection

The env sequences from 4 subtype C strains were provided for codon
optimization and synthesis. Transient expression studies were performed to select which

isolate would be used for further gp145 development.
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An electronic copy was provided of four South African subtype C RS HIV-1
envelope sequences from three acute (C06838v1c48, C06980v0c22 and C3728v2¢6) and
one early seroconverted (C06980v1c3) HIV-1 infections. Two of the sequences are from
the same individual, one during acute infection (C06980v0c22) and the other after
seroconversion (C06980v1c3).

In order to maximize expression in Chinese Hamster Ovary (CHO) cells, the env
genes were synthesized incorporating C. griseus (Chinese Hamster) codon bias by
Geneart AG (Regensberg, Germany). To further optimize expression, cis-acting motifs
that can reduce translational efficiency were eliminated (e.g., internal TATA boxes, chi-
sites, ribosomal entry sites, RNA secondary structure, repeat sequences, etc.). Two
versions of each env gene were synthesized: a) gp160, full-length gp160 minus the native
signal peptide and b) gp160 DC, full-length gp160 minus the native signal peptide and
with mutations in the gp120/gp41 primary and secondary cleavage sites to prevent
protease cleavage.

The translations of the four gp160 (WT) and gp160 DC (cleavage mutant) genes
are compared (Figure 35). Molecules are shown as the sequences following the t-Pa
signal peptide cleavage in the expressed proteins. The shaded regions are areas of
variability. The boxed region highlights the gp120/gp41 cleavage sites; arginine to serine
mutations in the gp160DC genes prevent the proteolytic cleavage. The gp160 genes were
cloned into pPSWTIPK3, a proprietary mammalian expression plasmid (Advanced
BioSciences Laboratories, Inc.), at the Nhel and EcoRI sites, in frame with the tPa signal
peptide (Figure 8). The native leader sequences are replaced by the tPa signal peptide,
which provides a more efficient secretion signal, enhancing gp160 production and
transport to the cell membrane. The expression plasmids contain the Cytomegalovirus
(CMYV) promoter to control expression. The plasmids were expanded and purified from
transformed Escherichia coli, and the gp160 coding regions were sequenced to confirm
sequence identity.

Chinese hamster ovary cells (CHO-K 1) and Human embryonic kidney cells

(HEK293; clone 293H) cells were transfected and analyzed for gp160 production in
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western blot and antigen capture ELISA. Based on production quality and quantity of
gp160 molecules, a decision was made which isolate will be used to develop CHO cell
lines producing the gp145 protein. Cells were transfected with the four gp160 and
gp160DC plasmid constructs using lipofection (Lipofectamine 2000; Invitrogen,

. Carlsbad, CA). Cultures transfected with HIV-1Ba-L gpl45, HIV-1Ba-L gp160 or HIV-
1 subtype C gp140 expression constructs served as positive controls. Naive CHO-K1 and
HEK?293 served as negative controls. Media and cell lysates were harvested 48 hours
post-transfection for analysis.

Media and cell lysate samples from CHO-K1 transfections were evaluated for
gp41/gp120/gp160 content via IP western blot using an HIV-1 positive human serum for
immunoprecipitation and an HIV-1Ba-L gp160 immunized rabbit’s serum for detection.
No Env expression was detected in the media for any construct except the Ba-L gp145
control (data not shown). If gp160 is processed into gp41 and gp120, the gp120 could
shed into the media; the amount of shed gp120 is below the assay detection limit. From
the cell lysates, Env expression is evident with each of fhe subtype C gp160 and
gp160DC constructs (Figure 19). Each construct produces gp160; each isolate runs at a
different size, likely due to different glycosylation patterns. Only pSWC06980v0c22
gp160 shows gp160 processing into gp120 and gp41.

Because expression levels in CHO-K 1 were quite low, transfection and analysis
using HEK293 cells was performed to further evaluate each construct. Cell lysate
samples from HEK293 transfections were evaluated for gp41/gp160 content via IP
western blot using huMADb to gp41 (4E10) for immunoprecipitation and HIV-1Ba-L
gpl160 immunized rabbit’s serum for detection. Env expression is strongly evident with
each of the subtype C gp160 and gp160DC constructs (Figure 20). Each construct
produces gpl60; each isolate runs at a different size, likely due to different glycosylation
patterns. Again, only pSWC06980v0c22 gp160 shows gp160 processing into gp120 and
gp4l.

To quantify gp120/gp160 production levels, media and cell lysates from
transfected CHO-K 1 and HEK293 were analyzed in an HIV-1 gp120 antigen capture
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assay (Table 1). In the CHO-K1 transfections, Env expression was detected with each
construct except C06838v1c48 gp160DC. Expression levels were quite low overall,
compared to the Ba-L gp145 control. This was due to very low expression levels and
difficulty in the detection of the Env proteins from these isolates. Level of the Ba-L
gpl45 expression was also quite low due to the low efficiency in transfecting CHO cells.
The highest producing subtype C constructs were the C06980v0c22 and C3728v2c6
gp160s. It should be noted that concentration values are based on relative reactivities to a
subtype C gp120 standard from a different isolate. Exact concentrations may differ than
as reported due to possible differences in each isolates’ affinities to the antibodies used in

the assays.

Table 1: HIV-1 gp120 Antigen Capture Assay of CHO-K1 cells transfected with
HIV-1 subtype C gp160 and gp160 DC expression plasmids. Quantities of gp120 and

gp160 are detected at 48 hrs post-transfection in media and cell lysates.

gp120/gp160 (ng/ml)
Construct Media Cell Lysate
pSWC06838v1c48 gp160 0.6 0.0
pSWC06980vic3 gp160 1.0 0.7
pSWC06980v0c22 gp160 3.2 5.7
pSWC3728v2¢6 gp160 7.2 6.7
pSWC06838vic48 gp160DC 0.0 0.0
pSWC06980vic3 gp160DC 0.4 0.7
pSWC06980v0c22 gp160DC 1.6 1.2
pSWC3728v2c6 gp160DC 2.5 3.4
(-) Control 0.0 0.0
(+) Control: Ba-L gp145 25.0 3.0

Since detection of Env proteins was so weak in CHO-K1, analysis of HEK293
transfections was performed to verify results. In HEK293, Env expression was detected
using antigen capture with each construct (Table 2). In HEK293, 06838v1c48 gp160DC

was now detected, but very weakly. Expression levels were much higher than with the
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CHO-K1. The highest producing subtype C constructs were again the C06980v0c22 and
C3728v2c6 gpl60s.

Table 2: HIV-1 gp120 Antigen Capture Assay of HEK293 cells transfected with
HIV-1 subtype C gp160 and gp160 DC expression plasmids. Quantities of gp120 and

gp160 are detected at 48 hrs post-transfection in media and cell lysates.

gp120/gp160 (ng/ml)
Construct Cell Type Media Cell Lysate
pSWC06838v1c48 gp160 293H 0.0 0.9
pSWC06980vic3 gp160 293H 28.2 11.6
pSWC06980v0c22 gp160 293H 94.1 94.6
pSWC3728v2c6 gp160 293H 198.2 87.7
pSWC06838vic48 gp160DC 293H 0.0 0.8
pSWC06980vic3 gp160DC 293H 2.7 8.8
pSWC06980v0c22 gp160DC 293H 13.9 37.7
pSWC3728v2c6 gp160DC 293H 59.3 92.1
(-) Control 293H 0.0 0.0
(+) Control: Ba-L gp145 293H 237.0 61.0
(+) Control: Ba-L gp160 293H 79.0 62.0
(-) Control CHO-K1 0.0 0.0
(+) Control: Ba-L gp145 CHO-K1 41.0 3.0
(+) Control: Ba-L gp160 CHO-K1 21.0 29.0

Further evaluation of gp160 production was performed using two gp160 antigen
capture assays utilizing the human monoclonal antibodies 4E10 (Table 3) and 2F5 (Table
4). The gp160 from each isolate reacted strongly with the 4E10-based assay. Even the
C06838v1c48 isolate reacted strongly, indicating that the gp120 assay gives artificially
low results for this isolate. The gp160 from each isolate reacted with the 2F5-based
assay, although weaker than the 4E10-based assay. The C06980v1c22 isolate reacted the
strongest. The weaker 2F35 reactivity is explained by the fact that the 2F5 epitope is quite
different in the subtype C isolates from that in the subtype B isolates from which the
antibody was developed. Without being bound to theory, Applicants think reactivity to
2F5 may possibly be through interactions with gp160-bound lipids rather than the amino

acid backbone. These assays demonstrate that the MPER is exposed on each construct.
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Table 3: HIV-1 gp160 Antigen Capture Assay using of HEK293 cells transfected
with HIV-1 subtype C gp160 and gp160 DC expression plasmids. 4E10 huMAb to gp41
MPER is used as the capture antibody. Relative quantities of gp160 are detected at 48

hrs post-transfection in media and cell lysates.

OD 450 nm
Construct Media Cell Lysate
pSWC06838v1c48 gp160 0.146 2.655
pSWC06980vic3 gp160 0.926 2.718
pSWC06980v0c22 gp160 2.534 2.736
pSWC3728v2¢c6 gp160 0.589 2.779
pSWC06838vic48 gp160DC 0.162 2.703
pSWC06980vic3 gp160DC 1.105 2.588
pSWC06980v0c22 gp160DC 2.608 2.616
pSWC3728v2¢c6 gp160DC 0.681 2.652
(-) Control 0.123 0.156
(+) Control: Ba-L gp145 2.417 2.553

Table 4: HIV-1 gp160 Antigen Capture Assay using of HEK293 cells transfected
with HIV-1 subtype C gp160 and gp160 DC expression plasmids. 2F5 huMAb to gp4l
MPER is used as the capture antibody. Relative quantities of gp160 are detected at 48

hrs post-transfection in media and cell lysates.

OD 450 nm
Construct Media Cell Lysate
pSWC06838v1c48 gp160 0.146 0.530
pSWC06980vic3 gp160 0.200 0.399
pSWC06980v0c22 gp160 0.344 1.458
pSWC3728v2¢c6 gp160 0.198 0.781
pSWC06838vic48 gp160DC 0.155 0.506
pSWC06980vic3 gp160DC 0.179 0.446
pSWC06980v0c22 gp160DC 0.298 1.210
pSWC3728v2c6 gp160DC 0.219 0.829
(-) Control- 0.135 0.150
+) Control: Ba-L gp145 49 2.268 2.638
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Applicants concluded that the isolate C06980v0c22 would be used to establish
CHO cell lines producing gp145. The decision to use this isolate was based on several
factors:
o Its relatively strong expression, as compared to isolates C06838v1c48 and
C06980vic2
e Processing of gp160 into gp120 and gp41 was most pronounced with this
isolate
o This strain was isolated early from the patient during acute infection
e Its strong reactivity with the MPER antibody 4E10

e This virus was infection competent

CHO-K1/C06980v0c22 gp14S5 cell line development

The C06980v0c22 gpl145 DNA expression plasmid was constructed and used to
establish stably transfected CHO-K1 cells producing gp145. These cell lines were
adapted for growth in protein-free media, and cell banks were established. The clone H-
73-9-2-8 was selected for gp145 protein production.

The C06980v0c22 gpl145 DNA construct was developed by modifying the
gp160DC gene using a PCR-based technique. The gp145 gene is composed of residues
N30, directly downstream of the native signal peptide cleavage site, through K676 just
prior to the transmembrane domain. Following K676, the gp145 terminates with three
additional lysines (Figure 36 and Figure 37). These are included to theoretically increase
the hydrophilicity of the C terminus, thus increasing exposure of the MPER for
presentation to the immune system. Upon signal peptide cleavage, it is predicted that a
foreign serine from the modified t-Pa signal will be present at the amino terminus. The
gpl45 gene was ligated at the Nhel and EcoRI sites in the mammalian expression
plasmid pSWTIPK3 and named pSWC06980v0c22 gp145 (Figure 21). The plasmid was
amplified in the E. coli (Invitrogen) strain DHSa and purified using an Endofree Plasmid

Maxi kit (Qiagen,Valencia, CA). The plasmids were analyzed by restriction digest, and
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the sequence of the gp145 coding region was confirmed by DNA bidirectional
sequencing. The plasmid contains the puromycin acetyl-transferase gene for selection of
stable colonies under puromycin selection. 1t is driven by an internal ribosomal entry site
(IRES) and the CMV promoter. This facilitates a high level of expression of the gp145

gene by linking its expression with that of the puromycin resistance marker.

A summary of important features of the mammalian expression vector can be

described as follows:

e The vector contains an antibiotic resistance gene that can be used as a
selectable marker in bacteria during construction. Therapeutic products
derived from such vectors should avoid use of penicillin or related
antibiotics during their construction. Therefore, kanamycin is used instead

of ampicillin.

e The gpl45 gene to be expressed is codon optimized for enhanced
expression of the product. The gene is synthesized using CHO codon bias,
using codons that correspond to the most abundant tRNAs present in CHO
cells. The synthetic gene is also designed to eliminate any cis-acting
elements that can reduce transcription/translation efficiency as well as

other motifs that may destabilize mRNA.

e The gpl45 gene is introduced into the vector in frame with a modified t-Pa

signal peptide to allow for efficient transport to the cell membrane.

e The gene is expressed under control of a strong promoter and efficient
poly-A signal. The powerful CMV promoter and the efficient Bovine
Growth Hormone (BGH) poly-A are used.

e For the selection of stable protein-expressing cell clones, the vector
contains a selectable marker: puromycin acetyl-transferase gene for
puromycin resistance driven by an internal ribosomal entry site (IRES)

and the CMV promoter.
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In developing cell lines, care was taken to perform tasks, keep records and use
materials that would be acceptable with the FDA should the need arise to use these cell
lines in the clinical setting. The CHO-K1 (cat# CCL.61) cells were obtained from ATCC
(Manassas, VA). To establish stable CHO-K1 cell lines, the preferred method of
transfection is electroporation. A benefit of this method is in its avoidance of
uncharacterized animal-derived components. In addition, animal derived products were
avoided unless necessary. Recombinant trypsin was used instead of porcine trypsin and
the fetal bovine serum (FBS) was well defined from a New Zealand source to reduce the

chances of BSE contamination. FBS was irradiated, heat inactivated and sterile filtered.

CHO-K1 cells were separately electroporated with supercoiled and linearized
pSWC06980v0c22 gpl145 DNA (linearized with the single cutter: Nrul). Both forms of
DNA were used, as both have their benefits and drawbacks when establishing cell lines.
Supercoiled DNA typically transfects with higher efficiency, which may be beneficial, as
CHO-K1 cells transfect poorly. Linear DNA transfects with less efficiency, but
incorporates into host genome with better efficiency than supercoiled DNA. Briefly,
5x106 CHO-K1 cells were suspended in 0.5 ml electroporation buffer (BioRad, Hercules,
CA), mixed with 100 pl Electroporation Buffer containing 100 pg plasmid DNA in 0.4
cm electrode cuvettes. Cells were pulsed using a Gene Pulser apparatus (BioRad) at
350V with 125 pFD, set on ice for 30 minutes, pooled and cultured in 5.5 ml complete F-
12 K medium (F12-K (Invitrogen, Inc.), containing 10 % heat inactivated FBS (Hyclone
Laboratories, Logan UT), 10 pg/ml gentamicin (Invitrogen, Inc.) and 2 mM I-glutamine
(Quality Biologicals, Inc., Columbia, MD)).

Forty-eight hours post-electroporation, conditioned media and cell lysate samples
were taken for analyses in a gp120 antigen capture assay and IP western blot. The gp120
antigen capture assay results confirm the secretion of gp145 into the conditioned media.
Production was quite low at only four and nine ng/ml from the linear and supercoiled
DNA, respectively. Production from the supercoiled DNA is higher than that from the
linearized DNA, as expected. Env proteins from Media and cell lysate samples were

analyzed in IP western blot (Figure 26). The presence of gp145 in the conditioned media
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from both the supercoiled and linearized DNA electroporated cells is evident at about 140
KDa, as expected. A slightly lower molecular weight species of gp145 is evident in the

cell lysates, as expected. This likely represents incompletely processed gp145.

Forty-eight hours post-electroporation, cells were plated at about 4500 cells/well
in 96-well plates for selection in cF12-K. After 24 hours, cells were put under puromycin
selection in cF12K containing 10pg/ml puromycin (Sigma-Aldrich, St. Louis, MO).
Media was changed twice a week until puromycin-resistant colonies reached about 50%
confluency. Conditioned media was analyzed for gp145 production using the gp120
antigen capture assay. Twenty cultures with the highest production were expanded,
frozen and cloned by limiting dilution to isolate true clones that stably express gp145.

The best production levels of uncloned cultures reached 2 pg/ml.

From the original 20 cultures initially selected and cloned, >100 clones were
analyzed by gp120 antigen capture assay. Based on gp145 production levels, 17 cell
lines, representing 12 of the original cultures were determined to be potential candidates
for gp145 production. Frozen stocks for each cell line were made. Studies to compare
production levels of each of the selected clones were performed. Briefly, cells were
seeded in a 24-well plate at 1x105 cells in 1 ml tissue culture media and incubated at 37°
C for 64 hours. Media was harvested and analyzed by gp120 antigen capture assay and
1.P. western blot. Based on their antigen capture and I.P. western blot results, clones H-
73-9, H-84-1 and H-94-10 were selected for adaptation to protein-free media required for
protein production. A five vial cell bank was frozen for each. Each clone produced
between 1 and 2 mg gp145/L. In L.P. western blot, each of the selected clones has strong
gpl45 reactivity at about 140 kDa as expected.

It was observed that CHO-K 1 cells electroporated with supercoiled DNA yielded
higher transient gp145 production than those cells electroporated with linearized DNA: 9
ng/ml verses 4 ng/ml, respectively. However, both supercoiled and linearized DNA
yielded about 100 stable cell lines following puromycin selection. Interestingly, 16 of the

17 best gp145 producing cell lines were derived from the linearized DNA. This supports

83



WO 2012/149038 PCT/US2012/035026

Applicants’ prediction that supercoiled DNA is more efficiently taken up by cells, but
linearized DNA is more efficiently integrated and results in higher protein yields in stable

cell lines.

The three selected cell lines were adapted for growth in protein-free media. As
adaptation for growth in protein-free media can be difficult for certain clones, three were
selected to increase the likelihood that an adaptable clone is selected. In addition, each
clone was adapted to three different media (PowerCHO-1 CD, PowerCHO-2 CD and
PowerCHO-3 CD, Lonza, Walkersville, MD), each containing 5 pg/ml puromycin and 4
mM l-glutamine. After several passages in protein-free media, clone H-73-9 grown in
PowerCHO-1 CD, PowerCHO-2 CD and PowerCHO-3 CD adapted and were named H-
73-9-1, H-73-9-2, and H-73-9-3, respectively. Clone H-84-1 grown in PowerCHO-2 CD

also adapted well and was named H-84-1-2. A two vial cell bank was frozen for each.

The four adapted cultures were again cloned by limiting dilution and the best
producing clone for each culture was identified by the gp120 antigen capture assay. Of
these, two cultures were identified as being the best producers; H-73-9-2-8 and H-73-9-3-
9. Two vial cell banks were frozen for each, and cultures were expanded to about 500 ml
for small-scale protein purification. Conditioned media was harvested, buffered with
20mM Tris, pH 8, 0.5% Triton-X-100 and 500 mM sodium chloride. Buffered media
was run through 2 ml columns of Galanthus nivalis lectin (GNL) agarose (Vector
Laboratories, Inc., Burlingame, CA). The columns were washed with Tris, pH 8, 0.5%
Triton-X-100 and 500mM sodium chloride, followed by PBS. The bound gp145 was
eluted with 400mM methyl a-D-mannopyranoside. Purified gp145 was analyzed in SDS-
PAGE and western blot (Figure 27 and Figure 28). Both clones produce an
approximately 145 kDa protein that reacts well in western blot. Under nonreducing
conditions, some dimer and high order multimers are evident, also. Both cell lines
produced >1.2 mg/L according to Comassie Plus Protein Assay (Pierce). Clone H-73-9-
2-8 had better growth characteristics (slightly healthier and faster growth), thus was
selected gp145 production.
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A 10 vial research cell bank (RCB) for H-73-9-2-8 (lot 4/17/08) was made and
stored in liquid nitrogen freezer. 2X106 cells were frozen in 10 vials of 1 ml protein-free
freezing medium (7.5% DMSO (Sigma-Aldrich), 50% fresh growth media, 42.5%
Profreeze CDM (Lonza)). The genomic DNA was isolated from 5x106 cells using
Qiamp Blood Mini Kit (Qiagen), and the integrated gp145 gene region was amplified by
PCR and sequenced in both directions. There was a 100% sequence match in the gp145
coding region. Two weeks after cell banking, cells were tested for mycoplasma
contamination using MycoAlert Mycoplasma detection Kit (Lonza) and were found to be
negative. One vial was thawed and put into culture to test for viability. After 3 days of
culture, cells were 77% viable and tested positive for gp145 production in gp120 antigen
capture assay. Culture was tested for bacterial contamination, and showed no bacterial

growth in inoculated SOC broth after incubation at 37° C for 24 hours.

A culture grown from the H-73-9-2-8 RCB lot 4/17/08 was used to make s 25 vial
RCB (lot F1144) and stored in liquid nitrogen freezer. 10X106 cells were frozen in 25
vials'of 1 ml protein-free freezing medium (7.5% DMSO (Sigma-Aldrich), 50%
PowerCHO-2 CD, 42.5% Profreeze CDM (Lonza)). At the time of cell banking, the
culture was tested for mycoplasma contamination and was found to be negative. The
culture was tested for bacterial and fungal contamination, and showed no bacterial
growth in thioglycollate broth or fungal growth in soybean-Casein digest broth. One vial
from the cell bank was thawed and cultured in the media previously described to check
for viability and to confirm production of gp145 in these cells. Upon thawing, viability
was acceptable at 87%. Growth characteristics were as expected and gp145 production

was confirmed by antigen capture assay.

C06980v0c22 gp145 Protein production
Three lots of gp145 were produced and delivered for further studies (Table 5).
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Table 5: HIV-1coso80voc22 gp145 LQtS pl’OVidCd

Lot Number Concentration (mg/ml) | Total Delivered (mg)

112009 1.1 7
120710A 1.0 18
120710B 0.975 5

Lot 112009

H-73-9-2-8 culture was expanded to 3 L in PowerCHO-2 CD supplemented with
4 mM l-gluatmine and 5 pg/ml puromycin using roller bottles. The conditioned media
was clarified by centrifugation. Media samples from the 3 L harvest were analyzed in
antigen capture. Results predicted nearly 4 mg gpl45/L media in gross. Quality and
yield was determined to be acceptable for production-using the 3L harvest. The gp145

protein was purified as described below and as outlined in Figure 29.

Harvested media was concentrated at room temperature using a 0.1 m2 Pellicon
filtration unit with molecular weight cut off of 30 kDa. The system was flushed with 1.0
M NaOH followed by WFI water then by 1X PBS buffer. The CHO cell culture
supernatant (3 L) was introduced and the system was operated in a recirculation mode.
The concentration was performed at a permeate flux of —1 L per hr/ 0.1 m2 and a cross
flow of 0.5L/min. At the end of concentration, the sample was concentrated to 200 mL.

The concentrated cell culture supernatant was stored at =70 oC until further processing.

The gp145 was purified using Lectin Affinity Chromatography. Concentrated
media was adjusted to 500 mM sodium chloride and was run over 25 ml column of GNL
agarose. The column was washed with PBS and the bound gp145 was eluted with 500
mM methyl a-D-mannopyranoside. The purification was performed at a flow rate of 10
m!/min. The eluate (100 mL) was concentrated and diafiltered into PBS using a
tangential flow filtration. A 50 cm2 Pellicon filtration unit with molecular weight cut off
of 30 kDa was used for this step. The system was flushed with 1.0 M NaOH, followed
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by WFI water then by PBS. The eluate was then introduced, and the system was operated
in recirculation mode. The ultra filtration was performed at a permeate flux of 2.0 mL
/min., and the cross flow was ~ 40 ml/min. The volume of the GNL-Eluate was reduced

to 8 mL in PBS.

Protein content was estimated by Bradford assay and found to be 1.1 mg/mL.
Endotoxin in the purified gp145 was estimated using colorimetric LAL assay (Lonza) and
found to be 31.8 EU/mg protein. SDS-PAGE analysis in reduced and non-reduced

condition showed the molecular weight of ~145 kD for the purified protein.

As can be seen from SE-HPLC analysis (Figure 30), lot 112009 gp145 was eluted
in four multimeric forms, referred to as A, B, C, and D. Based on the mobility of protein
standards, the apparent molecular weight of each gp145 species is calculated (Table 6).
The major peak calculates as >669 kDa (estimated to about 895 kDa), corresponding to
form A. Two shoulders are evident at > 669 (estimated to about 680 kDa) and 571 kDa,
corresponding to forms B and C, respectively. A fourth, but minor peak of 417 kDa

corresponds to a form D.
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Table 6: Retention time and molecular weight of protein standards and purified

gp145 (lot 112009) multimer species

Protein Retention Molecular Multimeric
Time (Min) | Weight (kDa) form

Thyroglobulin 11.81 669 N/A
Ferritin 13.74 440 N/A
Catalase 16.18 232 N/A
Bovine Gamma 16.52 150 N/A
Globulin
Bovine Serum 16.75 66 N/A
Albumin
gp145 peak 1 11.15 Approx. 895 A
gpl45 peak 2 11.77 Approx. 680 B
gpl145 peak 3 12.25 571 C
gp145 peak 4 14.64 417 D

The purity of the gp145 was 96.1 % by SDS-PAGE followed by laser densitometry.
Lot 120710A

H-73-9-2-8 culture was expanded to 11 L in PowerCHO-2 CD supplemented with
4 mM l-gluatmine and 5 pg/ml puromycin using roller bottles. The conditioned media
was clarified by centrifugation. Media samples from the 11 L harvest were analyzed in
antigen capture. Results predict nearly 8 mg gp145/L media in gross. Quality and yield
was determined to be acceptable for production using the 11 L harvest. The gp145

protein was purified as described below and as outlined in Figure 3 1.

Harvested media was concentrated at room temperature using a 0.1 m2 Pellicon
filtration unit with molecular weight cut off of 30 kDa operating in a recirculation mode

as described for ot 112009. The 11L conditioned media was concentrated to 1L.
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The concentrated conditioned media was buffered with 20 mM Tris, pH8, 500
mM sodium chloride and 0.5 % Triton-X-100, and then clarified with 0.22um filter.
Conditioned media was passed over 20 ml GNL-Agarose resin at 4° C at about 1 ml/min.
The resin was washed with 20 mM Tris, pH8, 500 mM sodium chloride and 0.5% Triton-
X-100 buffer, and then equilibrated with PBS. The gp145 was eluted in PBS containing
0.5M Methyl-c-D manopyranoside. GNL-Eluate (88 mL) was concentrated to 20 ml
with 50 kDa MWCO filter. 10 ml was set aside for use in preparing lot 120710B. The
remaining 10 ml was run on PD10 buffer exchange resin into PBS. Eluted material was
sterile filtered with 0.22um filter, aliquoted and stored at -70° C. Lot 120710A final

product has a volume of 22ml.

Protein content was estimated by Bradford assay and found to be 1.0 mg/mL.
Endotoxin in the purified gp145 was estimated using colorimetric LAL assay and found
to be <0.313 EU/mg protein. SDS-PAGE analysis in reduced and non-reduced condition
shows the molecular weight of 142 kD for the purified protein. Under non-reducing
conditions, multimers are also evident. This represents multimers held together with

disulfide bonds.

As can be seen from SE-HPLC analysis (Figure 32), gp145 lot 120710A was
eluted in four multimeric forms as with lot 112009. Based on the mobility of protein
standards, the molecular weight of each gp145 species is calculated (Table 7). The major
peak calculates as 666 kDa, corresponding to a form B. A second peak and a shoulder
calculate to >669 kDa (estimated to about 845 kDa) and 584 kDa, corresponding to forms
A and C, respectively. A fourth, but minor peak of 411 kDa corresponds to a form D.
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Table 7: Retention time and molecular weight of protein standards and purified

Protein | Retention Molecular | Multimeric
Time (Min) | Weight (kDa) form

Thyroglobulin 11.813 669 N/A
Ferritin 13.677 440 N/A
Catalase 16.114 232 N/A
Bovine Gamma 16.400 150 N/A
Globulin
Bovine Serum 16.737 66 N/A
Albumin
gp145 peak | 11.226 Approx. 845 A
gp145 peak 2 11.824 666 B
gp145 peak 3 12.217 584 C
gp145 peak 4 14.343 411 D

The purity of HIV-1Cqeosovoc22 gp145 lot 120710A was 94.2 % by SDS-PAGE

followed by laser densitometry.

Lot 120710B

Lot 120710B is made from the same gp145 eluted during lectin affinity

chromatography as lot 120710A. For lot 120710B, an additional step for the purpose of

reducing intermolecular disulfide bonds is employed. The rationale for this is based on

the observation that the previous lot of gp145 (lot 112009) is in the form of high order

multimers. Without being bound to theory, Applicants believe that many of these

multimers are due to oxidation, resulting in intermolecular disulfide bridges. Reduction

of these bonds is attempted to produce protein in the form of lower order multimers,

preferably trimer.

The gp145 protein was purified as described below and as outlined in Figure 33.
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10 ml of the concentrated GNL eluate described for lot 120710A had been set
aside for use in preparing lot 120710B. This 10 ml was treated with 50 mM DTT at 37°C
for 30 minutes, then run on PD10 buffer exchange resin into PBS. Eluted material was
sterile filtered with 0.22um filter, aliquoted and stored at -70° C. Lot 120710B final

product has a volume of 22ml.

Protein content was estimated by Bradford assay and found to be 0.975 mg/mL.
Endotoxin in the purified gp145 was estimated using colorimetric LAL assay and found
to be <0.321 EU/mg protein. SDS-PAGE analysis in reduced and non-reduced condition
shows the molecular weight of 143 kD for the purified protein. Under non-reducing
conditions, only trace amount of multimers are also evident. This represents multimers
held together with disulfide bonds. Treatment with DTT reduced many of these bonds
compared to the non-DTT treated lot 120710A.

Western blot shows the major band at about 143 kDa under reducing and non-
reducing conditions. Several multimeric forms of gp145 are evident under non-reducing
conditions, but fewer than seen with the non-DTT treated lot 120710A. Under reducing

conditions, these multimers have mainly been reduced to monomer.

As can be seen from SE-HPLC analysis (Figure 34), gp145 was eluted in four
multimeric forms as with lots 120710A and 112009. Based on the mobility of protein
standards, the molecular weight of each gp145 species is calculated (Table 8). The major
peak calculates as 665 kDa, corresponding to a form B. A second peak and a shoulder
calculate to >669 kDa (estimated to about 844 kDa) and 572 kDa, corresponding to forms
A and C, respectively. A fourth, but minor peak of 412 kDa corresponds to form D.
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Table 8: Retention time and molecular weight of protein standards and purified

Protein Retention Molecular Multimeric
Time (Min) | Weight (kDa) form
Thyroglobulin 11.813 669 N/A
Ferritin 13.677 440 N/A
Catalase 16.114 232 N/A
Bovine Gamma 16.400 150 N/A
Globulin
Bovine Serum 16.737 66 N/A
Albumin
gpl45 peak 1 11.23 Approx. 844 A
gpl45 peak 2 11.83 665 B
gpl45 peak 3 ’ 12.289 572 C
gpl45 peak 4 14.327 412 D

The purity of the gp145 is 94.2 % by SDS-PAGE followed by laser densitometry.

DTT reduction of intermolecular disulfide bonds had some effect on the

multimeric form of gp145. In SDS-PAGE, it is clear that most intermolecular disulfide

bonds were reduced with DTT treatment, if compared to non-DTT treated. SE-HPLC

shows only a modest increase in form C, perhaps due to a modest reduction of form A.

Further investigation of the nature of the multimeric forms is included below in

Example 7.

EXAMPLE 4

Induction of Neutralizing Antibodies to HIV-1 by Immunization with CHO-

Expressed Recombinant gp145 Derived from Acute Clade C HIV-1
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Animals: 24 New Zealand White female rabbits, 1.8-2 kg

The rabbits are divided into 6 groups of 4 animals each. The individual animals are

identified by cage cards and ear tags.

Group Antigen Adjuvant/Vehicle

1 gpl45 Alhydrogel

2 gpl45 Liposome formulation 1 containing lipid A,
preformed and mixed with gp145

3 gpl45 Liposome formulation 1 containing lipid A
with encapsulated gp145

4 gpl45 Liposome formulation 2 containing lipid A
and PIP with encapsulated gp145

5 None Liposome formulation 1 containing lipid A

6 mper23, clade B Liposome formulation 2 containing lipid A
and PIP with encapsulated mper23

Antigen: 25 pg/rabbit/dose

gp145 as described above expressed in CHO cell (acute clade C, C0698v?)'c22) in PBS,
pH 7.4

mper23 (NK-4): LELDKWASLWNWFDITNWLWYIK (SEQ ID NO: 53), (HBX2
variant; Swiss-Prot accession number P04578 except that the N at position 674 was

replaced with D.)

Adjuvants:
Alhydrogel (0.6 mg Al3+ /dose) formulated at 0.6 mg Al3+ in 0.125 ml of PBS, ph 7.4;

Mixed with equal volume of antigen

Liposome formulation 1 — DMPC:cholesterol:DMPG (9:7.5:1); 50 mM phospholipids
containing 100 pg of lipid A/0.25 ml dose; PBS, pH 7.4. DPMC refers to dimyristoyl
phosphotidyicholine, and DMPG refers to dimyristoyl phosphotidylglycerol.

Liposome formulation 2 — DMPC:cholesterol:PIP (1:1.5:1); 50 mM phospholipids
containing 100 pg of lipid A/0.25 mi dose; PBS, pH 7.4. PIP refers to phosphotidyl
inositol-4-phosphate.
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Bleeding: The animals are bled at weeks -2, 0, 4, 8, and 10 from an ear artery using a 20-
24 gauge butterfly catheter. Approximately, 5 ml of blood is taken during each
phlebotomy. The blood is incubated at room temperature for 2-3 hr and then refrigerated
- overnight at 4C prior to centrifugation to remove the serum from the clot. The serum is

aliquoted: 1 x Iml and 3 x 0.5 ml in plastic vials and frozen at -80C.

At week 12, the rabbits are terminally bled by cardiac puncture after anesthesia
with atamine/Xylanine with a 60 cc syringe and an 18 gauge needle. The serum is

aliquoted : 5 x 1 ml and 5 x 5ml in plastic vials and frozen at -80 °C.

Immunization: Weeks 0, 4 and 8 by the intramuscular route in alternating caudal thigh

muscles. Inject 0.25 ml with a 23-27 gauge needle.

Schedule:
Week . Procedure

Receive rabbits

Week -2 Release from quarantine

Week -2 Pre-bleed

Week 0 Pre-bleed

Week 0 Immunize IM, 0.25 ml

Week 4 Bleed

Week 4 Immunize IM, 0.25 ml

Week 8 Bleed

Week 8 Immunize IM, 0.25 ml

Week 10 Bleed

Week 12 Terminal Bleed

See also Figure 41. Results are presented in Figures 42-48, 52.

EXAMPLE 5

The following methods detailed below for the mouse studies incorporate the
immunogenicity/antigenicity methods used in the rabbit studies depicted in the Figures
(see Figures 41-48, 52), except rabbits received 25 ug of gp145 or placebo in liposomes

as described.
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Gp145 Mouse Immununogenicity Study: Antigeniciy/Immunogoenicity Methods
Antigens

The gp145 protein was produced from an envelope sequence isolated from an
acute, subtype C infected individual from Tanzania. The entire ecto-domain of the protein
is present, including the MPER of gp41. The protein was designed to include two
mutations (R508S, R511S) in the gp120/gp4 1 cleavage site to prevent protease cleavage
and a multi-lysine C-terminal to facilitate production and MPER epitope presentation.
The protein was produced in CHO cells, purified by lectin affinity chromatography and is
present as a mix of multimers as described in Example 7. The gp145 protein contained
the following MPER epitope sequence: ALDSWNNLWNWEDIS (SEQ ID NO: 23).
Liposome preparation

Antigens, experimental M13 phage or gp145 protein, were encapsulated in
liposome prior to immunization. Liposomes composed of dimyristoyl
phosphatidylcholine, dimyristoyl phosphatidylglycerol and cholesterol in molar ratios of
1.8:0.2:1.5 were prepared by dispersion of lyophilized mixtures of lipids at a
phospholipid concentration of 50 mM in Dulbecco's PBS with 0.4 g/ml lipid A, either
lacking or containing antigen. Liposomes were washed twice in sterile saline to remove
the unencapsulated antigen.

Animal Immunizations
Forty female BALB/C mice, 25 g each, were immunized under a protocol

approved by the Institutional Laboratory Animal Care and Use Committee. Animals were
divided into eight groups of five animals each (Téble 9). Mice were immunized
' intramuscularly four times in alternating caudal thigh muscles at two or three week
intervals with 5x10'" phage or 10 pg gp145 protein each per dose. Blood was collected at
two-week intervals ;tarting two weeks prior to the first immunization ending when the
animals were euthanized. Blood was incubated at room temperature for 2-3 h,

refrigerated overnight at 4°C then centrifuged. Serum was collected and stored at -20°C.
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Two weeks after the last boost (week 10) the mice will be euthanized. Blood, spleens,
lymph nodes, bone marrows, and livers were obtained and processed from naive and

immunized mice.

Group#| Immunogen |Immunization| Bleaeds {(\Weeks) | Euthanasia (cellect blood,
(Weeks) 150ul/mouse/bleed | spleens, lymph nodes, bone
marrow and livers

1 M13-12D4 0,3,6,8 -2,0,2 4,6,8,10 Week 10

2 M13-1287 0,3,6,8 -2,0,2,4,6,8,10 Week 10

3 M13-all 5 0,3,6, 8 -2,0,2,4,6,8,10 Week 10

4 qp145/M13-all 5 0,3,6,8 -2,0,2 4,6, 8 10 Week 10

5 gpl4s 0,3,6 8 -2,0,2 4,6,8 10 Week 10

6 M13-no insert 0,3,6,8 -2,0,2 . 4,6,8,10 Week 10

7 Naive 0,3,6,8 -2,0,2,4,6,8,10 Week 10

Table 9. Mouse immunization plan.

IFNy-release ELISPOT (Enzyme-linked Inmunosorbent Spot) assay

Spleen cells secreting IFNy were analyzed by ELISPOT. Ninety-six-well
nitrocellulose-backed MultiScreen-IP sterile plates (Millipore) were coated overnight at
4°C with 10 pg/ml of anti-gamma interferon (IFNy) (PBL Interferon Source) in sterile
PBS. The wells were blocked with sterile PBS containing 0.5% bovine serum albumin for
30 min at 37°C and washed with PBS containing 0.025% Tween 20 (wash solution)
followed by sterile RPMI-1640 complete medium. Single cell suspensions were prepared
from the mouse spleens of each group (five mice/group). Cells (2x10%/well) were plated
on anti-IFNy-coated plates and incubated for 18 h at 37°C in a humidified CO; incubator.
Cells were incubated with 5 pg/ml acute C gpl145 (HIV-1 C06980, Advanced Bioscience
Laboratories), gp140 (HIV-1 I1IB, Advanced Bioscience Laboratories), yeast-derived
gp41 (Meridian Biosciences) or 10 pg/ml cathepsin degraded, yeast-derived gp41 or no
protein. Plates were washed with wash solution followed by distilled water and overlaid
with 0.125 pg/ml of biotinylated anti-IFNy (clone XMG 1.2; BD PharMingen) and
incubated at room temperature for 2h. The plates were then washed and incubated with a
1:1,000 dilution of avidin-conjugated alkaline phosphatase (Vector Laboratories) for 2 h

at room temperature. The plates were washed, and bound IFNy was detected by the
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addition of 5-bromo-4-chloro-3-indolylphosphate (BCIP)/nitroblue tetrazolium (NBT)
(Kirkegaard and Perry Labs). The plates were washed with water, and the individual
spots were visualized and counted the next day using a stereo binocular microscope. The
average number of spots/number of cells plated was plotted.
Antigen presentation and detection of cytokines from T-cells by flow cytometry

Cells from spleens or lymph nodes from the different groups of mice were
stimulated with 5 pg/ml acute C gp145 (HIV-1 C06980, Advanced Bioscience
Laboratories), gp140 (HIV-1 I1IB, Advanced Bioscience Laboratories), yeast-derived
gp41 (Meridian Biosciences) or 10 pg/ml cathepsin degraded, yeast-derived gp41 or
ConA as the postive control for 22 h at 37°C. The cells were incubated with the above-
mentioned antigens for 2 h before the addition of brefeldin A (1 mg/ml, Sigma-Aldrich)
and monensin (0.07 mg/ml, BD Pharmingen). Cells were incubated for an additional 20
h. Cells were analyzed on an LSR 1T (BD Immunocytometry Systems) flow cytometer
and 500,000 events were collected using FACSDiva software (BD Immunocytometry
Systems). Dead cells were excluded using a viability marker and B-cells were excluded.
The CD3+ CD4+ and the CD3+ CD8+ T-cells were gated and analyzed for the
expression of 1L-2, TNF-a, IFN-g and CD107a. The data were analyzed using FlowJo
software (Tree Star). Percent positively stained cells per antigen are shown for each
group. The black bar represents a two-fold range above the control response, M13 — no
insert.
Antigen-specific serum IgG ELISA

Antigen specific IgG titers were determined by binding ELISA titrations using
gp145 and gp41 as targets. Antigens were diluted to 0.25 pg/ml in PBS (pH 7.4), 100 ul
per well was added to 96-well microtiter Inmunol 2 polystyrene plates. Plates were
incubated overnight at 4°C then washed three times with 300 ul 0.1% PBST (PBS
containing 0.1% Tween-20). Serum was titered in 2-fold serial dilutions starting at 1:50
dilution in serum diluent (0.1% PBST containing 5% non-fat milk), and 100 ul each
dilution was added to the plate. Plates were incubated at 37°C for 1 h then washed three

times with wash buffer. HRP-labeled anti-mouse 1gG antibody diluted to 1:16,000 in
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serum diluent was added, 100 ul/well. Plates were incubated for 1 h at 37°C then washed
three times with wash buffer. TMB (100ul, Kirkegaard and Perry Labs) was added,
incubated for 30 min at 37°C and the reaction stopped by adding 100 ul of 1 M
phosphoric acid. Plates were read on a spectrophotometer at 410 nm, 570 nm reference
filter. Antigen binding titer was determined by calculating the concentration at which
binding was detectable above three times background. ’i"wo independent assays were
performed and the results were averaged.
Surface Plasmon resonance (SPR) measurements by Biacore

SPR measurements were conducted with a Biacore T200 using CMS5 chips.
Peptides were immobilized to the chip surface using the Biacore amine coupling kit
(Biacore, AB). All immobilization steps used a flow rate of 10 pl/min and were
performed at 25°C. The peptide loading buffer was 20 mM sodium acetate, pH 4.2. The
immobilization wizard packaged within the T200 control software was used to
immobilize 14700 resonance units (RU) of 10 uM scrambled MPER peptide and 20500
RU of MPER peptide to their respective flow cells. Both peptides had a 10 min contact
time during immobilization. The serum samples were diluted 1:50 in Tris buffered saline,
pH 7.4 and passed over the chip surface at 30 pl/min for 3 min followed by a 5 min
dissociation period. At the end of the 5 min period, a 75 pg/mL solution of sheep anti-
mouse IgG(Fc) antibody (The Binding Site) was passed over the flow cells for 2 min at a
flow rate of 10 pl/min. After a 70 s dissociation period, the chip surface was regenerated
using a 30 second pulse of 50 mM HCI, a 30 second pulse of 100 mM EDTA in 20 mM
Tris, pH 7.4, and 30 second pulse of 50% acetic acid followed by a 1 minute injection of
Tris-buffered saline, pH 7.4. Non specific binding was subtracted and data analysis was
performed using the BlAevaluation 4.1 software. The reported response units for the IgG
specific values are the difference between the average value of a 5 second window taken
60 seconds after the end of the anti-IgG injection and the average value of a 5 second

window taken 10 seconds before the beginning of the anti-1gG injection.
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Pseudovirus neutralization assay
TZM-bl cells were used as assay targets to determine HIV-1 neutralization. BnAb
or plasma were titered in 4-fold serial dilutions starting at 25 pg/ml or 1:20 dilution
respectively, in growth medium [DMEM with 100 U/ml penicillin, 100 pg/mi
streptomycin, 2 mM L-glutamine (Quality Biologics Inc.), and 15% fetal calf serum
(Gemini Bio-Products)] and 25 pul added in duplicate to a 96-well flat-bottom black plate.
Pseudovirus, diluted in growth medium to a dilution optimized to yield ~150,000 relative
-luminescence units (RLU), wa§ added in equal volume to each well. The samples were
incubated at 37°C in a humidified 5% CO, incubator for 1 h. All incubations were under
these conditions. TZMbl cells were resuspended at 2x1 0° cells/ml in growth medium
containing 60 pg/ml DEAE-dextran (Sigma), 50 pl was added to each well. Each plate
included wells with cells and pseudovirus (virus control) or cells alone (background
control). Plates were incubated for 48 h, and then 100 pl/well of reconstituted Brite Lite
Plus (Perkin Elmer) was added. RLU values were measured using a Victor 2 luminometer
(Perkin-Elmer). The percent inhibition due to the presence of the antibody was calculated
by comparing RLU values from wells containing antibody to well with virus control.
Two independent assays were performed and the results were averaged.
PBMC neutralization assay
PBMC, collected from HIV-negative donors and cryopreserved, were used as
assay targets to determine HIV-1 neutralization. This assay uses replication-competent
HIV-1 infectious molecular clones (IMC) containing a Renilla reniformis luciferase
(LucR)-expressing HIV-1 reporter gene; viral production is measured with a luminometer
(Edmonds, TG et al. Virology 408:1-13 (2010)). Sera were titered in 4-fold serial
dilutions starting at 1:20 dilution in IL-2 growth medium [RPM1-1600 with 100 U/ml
penicillin,100 pg/ml streptomycin, 2 mM L-glutamine (Quality Biologics Inc.), 15% fetal
calf serum (Gemini Bio-Products), and 20 U/ml recombinant interleukin-2 (Roche
Diagnostics)] and 25 pl was added in duplicate to a 96-well round-bottom plate. IMC,
diluted in IL-2 growth medium to a dilution optimized to yield ~50,000 RLU, was added

in equal volume to each well. The samples were incubated at 37°C in a humidified 5%
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CO, incubator for 1 h. All incubations were under these conditions. PHA/IL-2 stimulated
PBMC were resuspended at 2x10° cells/ml in IL-2 growth medium then 50 pl was added
to each well. Each plate included wells with cells and IMC (virus control) or cells alone
(background control). Plates were incubated for 24 h, 100 pul of growth medium was
added to each well and then plates were incubated for an additional 72 h. Renilla
Luciferase Assay System (Promega) was used to quantify luciferase production. Lysis
buffer, 50 pl/well, was added and two freeze/thaw cycles were performed, 20 pl/well was
transferred to a black, flat-bottom plate and RLU in each well were measured
immediately after injection of 100 pl substrate. The percent inhibition due to the presence
of the antibody was calculated by comparing RLU values from wells containing antibody
to well with virus control. Two independent assays were performed and the results were

averaged.
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reaeamane o----City of the five M13-displayed 4E10 epitopes capable of inhibiting
neutralization was evaluated in vivo. Thirty-five female BALB/C mice, seven groups of five
animals each, were vaccinated with a single M13-displayed epitope, all five M13-displayed
epitopes or all five M13-displayed epitopes in combination with HIV-1 gp145 envelope
protein (Table 9). The gp145 envelope protein, from an acute clade C HIV-1 infection, has
been shown to elicit neutralizing antibodies in rabbits.

Analysis of elicited cellular immune response

Cellular immune responses elicited by vaccination were assessed by INFy-release
ELISPOT and intracellular cytokine staining (ICS) assays in both the spleen and lymph node.
In these assays HIV-specific responses were measured after stimulation with HIV-1 envelope
proteins: gp145, gp140, gp41 or cathepsin degraded gp41. A response two-fold greater than
the control group, mice immunized with M13 — no insert, was considered a positive response
(Figure 53 and 54). ICS data was analyzed to determine CD3+CD4+ or CD3+CD8+ T-cell
specific responses.

In the INFy-release ELISPOT assay, a single response was observed in all groups in
both the lymph node and the spleen; the M13-all 5 immunized group, stimulated with gp140
in the lymph node and the gp145 immunized group, stimulated with gp145 in the spleen
(Figure 53). Background responses to gp140 were high in the splenic T-cells. IL-2 responses
were observed by ICS for all groups against several HIV-1 envelope antigens; TNFa,
CD107a and INFy responses were not detected. Positive IL-2 responses were more frequent
in the lymph node than in the spleen, 85% and 48% positive responses, respectively, but were
lower in magnitude, 3.9-fold and 4.5-fold above control, respectively. Positive 1L-2 responses
were more frequent in the CD4+ T-cell compartment than in the CD8+ T-cell. 73% and 60%
positive responses, respectively, and were higher in magnitude, 4.5-fold and 3.8-fold above
control, respectively (Figure 54). Mice immunized with liposomes only did not have HIV-1
specific cellular responses.

Analysis of elicted antibody responses

Humoral immune responses were analyzed by IgG binding ELISA, Biacore and by
neutralization assays. Binding titers against gp145 and gp140 were determined for all groups
(Figure 55). Animals immunized with gp145 or gp145/M13-all 5 produced antibodies with
high titers gp145, average of 512000 and 409600 respectively, and gp41, average of 30400
and 43200 respectively; both groups had the highest titers to the gp145 immunizing protein.

The other groups did not have detectable binding titers in this assay with the exception of
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d a weak binding titer to gp145, average 1200. Biacore was used to
-specific IgG binding to MPER peptide in pooled serum; no binding was
observed (data not shown).
Neutralization assays were performed using both TZMbl and PBMC as assay targets.
5  Sera were titered against two neutralization-sensitive HIV-1 strains in both assay platforms
and ID50 values were calculated (Figure 56). Animals immunized with gp145/M13-all 5 had
the highest neutralization titers in both the TZMbl and PBMC assays, a 2.1- and 1.9-fold
increase respectively over the gp145-immunized group. Animals immunized with a single
M13-displayed MPER epitope, M13-12D4 and M13-12B7, or multiple M13-displayed
10  MPER epitopes (M13-all 5), also produced HIV-neutralizing antibodies. All sera were
screened against the HIV-2/MPER chimera and a nonspecific viral control, MuLV, no
neutralization was observed for either of these viruses.

EXAMPLE 6
o4p7 Blocking Assay
15  Materials:
Media : 10% FCS / RPMI/ Lglut / PenStrep

Cells : RPMI8866

Table 10 - Reagents:

20
IRWGTKiniD | S I G o e n (S

Normal mouse IgG - Invtrogen 10400C 645253A 10%
Normal human lgG - GenScript A01006 A108810 10% Make lyoph, stock to 1mg/mL H20
Anti-a4blocking MAb HP2/1 Beckman Coulter IMO0764 21 2ug/well make lyoph. stock to 0.5mg/mL H20
Anti-B7-FITC FIB504 BioLegend 321212 B142196 1:10
Neutravidin-PE - Invitrogen A2660 866787 1:400
gpl45-AcuteC-biotin - V.Polonis - LotB 0.5ug/well biotinylated 2X by RF
Anti-Env mAbs x 14 See Table 12 for list of mAbs tested rcvd from S. Zolla-Pazner

Prepare a4p7 Binding Buffer

- prepare IM MnCI2 fresh from powder (1g MnCI2-4H20 (from Arthos Lab - MW
197.9) + SmL dH20

25 - prepare binding buffer per table below

- sterile filter solution and store at 4°C
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TABLE 11
P T
Reae,nt M 1T, (Catid] mMIOTAYo Bar % 500 m 1%
HEPES buffer Gibco 15830 1 5
NaCl Sigma 56546 150
MnCl, (commercially available) 1 1 0 5
CaCl, Fluka 21115 0.1 ] 0.05
BSA Sigma A9576 0.5 30 8.3
NaN3 Aldrich 438456 0.09 10 4.5
dH,0 Quality Bio 351029101 - - 466.6
Harvest cells
5 - collect non-adherent cells and transfer to a 50ml tube

- pellet cells at 200xg for 10° and pour off supernatant

- combine all cells into 10mL media, resuspend virorously to break up clumps and

- adjust volume to 1.0x106 cells/mL media

10 - aliquot 100uL (100K) cells pef well into assay plates (96-well U-bottom
polypropylene)

- pellet at 200xg for 10’

- wash cells 2X with binding buffer

15 Table 12 - Samples

E@lmm

A [1361.100.10.10.1.1 1.52 334

B | 1393A.100.10.1.1 V2 2.99 3.3 36.7 40
C | 1357A.100.10.1 V2 0.84 1.9 28.1 40
D P158.100.100.10.1.1 V2 5.28 1.9 38.1 40
E 697-30D.10.1.1 V2 6.44 1.6 38.4 40
F 830A.10.10.1.1 V2 0.45 22.2 17.8 40
G 2297.100.1.1 V2 3.01 3.3 36.7 40
H| 447-52D.10.1.1 V3 4.36 23 37.7 40
| 1006-15D.100.1 V3 2.40 4.2 35.8 40
J | 3869.100.10.1.1 V3 5.27 1.9 38.1 40
K | 729-30D.10.10.1.1 CD4bs 2.15 4.7 35.3 40
L }1331-160E.100.10.1 CD4bs 1.54 6.5 33.5 40
M 1570D.10.1.1 CD4bs 3.86 26 37.4 40
N 1418(16).10.1 b19 4.75 2.1 37.9 40

Preincubate Protein + IgG
- add binding buffer to wells according to plate layout and sample calculations

20 - add IgG to the appropriate sample wells according to the sample calculations
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iding buffer alone to wells for UNTREATED, POS CTRL and NO IgG

- make up stock of protein(s) at 0.025ug/uL in binding buffer

Table 13
Protein [stock] ug/uL | # Wells | uL per well | Total Vol | {Final] ug/uL | uL Protein | ul Buffer
gp145-AcuteC Lot B2 1.0 20 20 400 0.025 10.0 390

- add 20uL binding buffer to UNTREATED wells

- add 20uL protein to sample wells, POS CTRL and NO IgG CTRL wells (= 0.5ug
protein/well)

- incubate plate for 60min at 37°C

Binding Assay

- prepare blocking buffer (10% mouse IgG, 10% human IgG in binding buffer)
- add 50uL / well blocking buffer

- add 4uL (2ug) anti-a4 blocking mAb to the POS CTRL well

- in-cubate on ice x 10min (do not wash off)

- transfer 50uL protein/IgG complexes to assay plate per layout

- incubate on ice x 30min

- wash 2X with binding buffer

Staining
- prepare staining cocktail

Table 14:

uL per well [ # wells | Total Vol [uL B7-FITC (1:10) | ulL NA-PE {1:400) | uL Buffer
50 20 1000 100 2.5 898

- add 50uL binding buffer to unstained wells
- add 50uL staining cocktail to NO IgG CTRL, POS CTRL and all sample wells
- incubate at 4°C for 30min
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1 binding buffer
- 11a wiu -+ 0 PFA x 30-60min at 4°C
- spin cells down and resuspend in 150uL binding buffer
- store plates at 4°C until ready to read
Compensation Bead Preparation
- prepare 2 wells of compensation beads, wash beads with staining buffer 2X
- resuspend beads in 45ul staining buffer
- 5uL CD4-FITC to one well and Sul. CD4-PE to the other and mix well
- incubate at 4°C for 30min
- wash 2X with staining buffer

- resuspend in 200uL staining buffer

A second a4B7 binding inhibition assay is a flow cytometry based assay which can be
performed on the RMPI8866 cell line, but is primarily performed on isolated CD4+ and
CD8+ T cells cultured to express the active form of the u4ﬁ7 heterodimer. A model for this
assay is shown in Figure 57. This assay can be performed as a binding assay to test variants
of the HIV-1 env derived from selected acute sequences. The expanded utility of the assay
includes the test for functional blocking of the env/a4p7 interaction by monoclonal antibodies
or purified serum IgG against either the env protein or the integrin. Selected HIV-1 env
protein is generated and biotinylated and pre-incubated with antibody, followed by incubation
with the a4p7 expressing cells. Binding is detected by addition of neutravidin-PE and the
presence of the a4B7 is confirmed by staining with the non-blocking mAb conjugated to
FITC. When testing an anti-integrin antibody, the cells are pre-incubated with the antibody
prior to addition of the biotinylated env protein, and detection proceeds as described.
Applicants have adapted this method for use with whole env protein as well as biotinylated
linear and cyclic peptides. In certain embodiments, the assay is developed to be used with the
IMC and VLP constructs.

One of the important features of this assay is the ability to use primary T cells
expressing the active form of a4p7. To generate these cells, Applicants isolate CD4+ and
CD8+ T cells from PBMC by magnetic bead separation. A negative selection protocol is

used so the resulting cells are “untouched”, purified and bead-free. Following isolation, cells
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lays in the presence of anti-CD3/anti-CD28, IL-2 and retinoic acid to
'ssion of a4P7 (Figure 58).

Preliminary experiments during development of this assay were conducted to
determine the binding kinetics and overall utility of the assay with a variety of HIV-1
envelope reagents. Recombinant CRF01_AEgp120 and an acute subtype C gp145 (as
described above) were biotinylated and bound to a437 expressing CD4+ or CD8+ T cells
(Figure 59, left and center panels). A biotinylated cyclic peptide containing the V2 loop of
HIV-1 Env derived from CRFO01-AE also bound both CD4+a4p7+ and CD8+a4f7+ cells.
Similar binding was also seen with the RPMI8866 cell line (data not shown). Tﬁere was no
binding detected with a clade B MN derived gp120 or with a cyclic V2 peptide containing a
mutation in the apex of the loop (data not shown).

Initial blocking studies were conducted using human anti-V2 monoclonal antibodies
(kindly provided by S. Zolla-Pazner) and the CRF01_AE-derived gp120 or cyclic V2 peptide.
Both V2-reactive monoclonal antibodies tested, 697-30D and 2158, blocked binding of Env
to CD4+a4f7+ and CD8+a4P7+ cells (Figure 60). As a positive control, cells were pre-
incubated with the anti-a4 blocking antibody HP2/1 prior to addition of protein or peptide.
Applicants proceeded with these experiments, testing a panel of overlapping linear peptides
derived from the V2 loop to delineate the amino acid residues required for this interaction
(data not shown).

Methodology

Preparation of a4B7 T Lymphocytes. Cryopreserved PBMC are thawed in complete
media and CD4+ or CD8+ T cells are isolated by magnetic bead negative selection. Cells are
cultured in the presence of anti-CD3/anti-CD28, IL-2 and retinoic acid for at least 5 days.
Polychromatic flow cytometry is used to monitor phenotype, cell viability and expression of
active form of a4fB7. For some assays, the human B cell lymphoma line RPMI8866 will be
used as it highly expresses active form of a4p7.

a4p7 Binding/Blocking Assay. Cells expressing a4f7 are incubated with 2-5ug
biotinylated V2 peptides or HIV-1 envelope glycoprotein for 30 minutes. Following a wash
to remove unbound peptide/protein, cells are stained with neutravidin-PE and binding is
assessed by flow cytometry. For blocking studies, antibodies are pre-incubated with either
the a4B7 expressing cells or with the HIV-1 envelope protein, as appropriate, for 30 minutes
prior to addition.

Synthesis of HIV-1 envelope proteins. Acute envelope sequences are éelected from

subjects in the RV217 acute infection study for synthesis. Sequences are submitted to
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don optimization and cloning into mammalian expression vectors.

:d in CHO cells or HEK293 cells, which provide different glycosylation
patterns that may be important for binding assays. Following expression, a portion of each
protein is biotinylated for use in a4p7 binding/blocking assays.

Synthesis of biotinylated V2 peptides. Peptides designed by Dr. Tim Cardozo (New
York University) are synthesized and biotinylated by Genemed Synthesis Inc. These
peptides have been kindly provided to us by Dr. Cardozo.

EXAMPLE 7
Summary

Data from gel filtration supported the presence of a mixture of different multimer
species. However, it was not certain how the globular nature, hydrophobic regions and heavy
glycosylation of gp145 affect the resolution of the different multimeric forms in this assay.
Therefore, it was difficult to conclude what species are present and in what proportion. In
addition, poor resolution in this assay made it difficult to determine the relative quantity of
each form. To further analyze the oligomeric froms present in the purified lots of
C06980v0c22 gp145, Blue Native PAGE (BN PAGE), and EGS crosslinking, SDS-PAGE
was performed using purified proteins. In addition, separation of oligomeric forms was

attempted using gel filtration chromatography.

BN PAGE 4
The multimeric composition of purified HIV-1C06980v0c22 gp145 lots 112009,
120710A and 120710B were analyzed using Blue Native PAGE. Purified HIV-
1C06980v0c22 gpl145 was run on a 4-16% Novex Bis-Tris polyacrylamide gel using
Invitrogen’s Native PAGE system (Figure 61). For comparison, Ba-L gp145 and the three
clade D gp140 proteins (A07412, 57128, and 57140) described above were also run. Laser
densitometry analysis run on the BLUE Native PAGE predicts a mixture of multimeric forms

for each protein (Table 15).

107



WO 2012/149038 PCT/US2012/035026

ser densitometry prediction of gp140 and gp145 multimer composition

Clade Protein Lot Apparent Multimeric Percent
Molecular Species composition
Weight (kDa)
B Ba-L 061308 >800* A 40.3 %
gpl45 691 B 21.5%
538 C 351 %
278 D 3.1%
D A07412 3-31-05 >800* A 30.5%
gpl140 733 B 32%
574 C 37.5%
D 57128 gp140 | 4-13-05 >800* A 214 %
: 674 B 44.5%
566 C 34%
D 57140 gp140 | 4-20-05 >800* A 27.1%
773 B 40.6 %
659 C 322 %
C C06980v0c22 | 112009 >800* A 12.8%
gpl45 767 B 52.7%
624 C 27.3%
302/244** D 7.2%
C C06980v0c22 | 120710A >800* A 11.4%
gpl4s 751 B 61 %
621 C 22%
308/239%* D 5.6 %
C C06980v0c22 | 120710B >800* A 15.1%
gpl45 (DTT 770 B 59.5%
treated) 638 C 19.6 %
307/239** D 5.9%

* Extremely diffuse band spanning several hundred kDa; difficult to state molecular
weight. More than one species may be present in these fractions.

** Doublet with incomplete separation may represent 2 species including some
breakdown products.

From Blue Native PAGE, it is clear that the gp140 and gp145 proteins exist as a
mixture of various multimers. However, it is not abundantly clear what species are present. If
one assumes that monomer is about 140 kDa, then the expected molecular weight of trimer,
tetramer, pentamer and hexamer are about 420 kDa, 560 kDa, 700 kDa, and 840 kDa,
respectively. However, due to their globular form, hydrophobic regions, and heavy
glycosylation, it is suspected that the proteins may not behave in this manner. Accordingly,
for this Example, Applicants designated each multimer species as A, B, C or D, with A being
the most complex and D the least complex. All C06980v0c22 gp145 lots behave similarly

with B as the predominant form along with significant amounts of C and D. DTT treatment

108



10

15

20

25

30

WO 2012/149038 PCT/US2012/035026

ars to have no significant affect on the multimer composition. A similar

:lade D 57140 and 57128 gp140s. The clade D A07412 gp140 is similar,
but the C form is slightly greater in quantity than the B form. For the Ba-L gp145, the
predominant species are found in a broad, diffuse band corresponding to a likely mixture of
high order multimers, classified as the A species. A distinct major C population and a more

minor B population are also evident.

EGS Crosslinking/SDS-PAGE

C06980v0c22 gpl145 gp145 has been further characterized by SDS-PAGE of proteins
crosslinked with ethylene glycol bis(succinimidylsuccinate) (EGS) to further characterize the
multimeric forms. The data suggests that trimers predominate, but dimers and trace amounts
of monomer and higher order multimers are also present. Purified HIV-1cgs9govoc22 gp145 (lot
120710A) was crosslinked with 0.2, 1, 5 and 12.5 mM EGS and resolved on a 3-8%
NuPAGE Tris Acetate polyacrylamide gel (Invitrogen) under reducing and non-reducing
conditions and stained with coomassie blue (Figure 62). Laser densitometry analysis was
used to estimate the molecular weights of each gp145 species. When treated with 0.2 mM
EGS, gp145 crosslinking is not complete, and three species are evident at 334, 232 and 139
kDa. These correspond well to the predicted molecular weights of trimeric, dimeric and
monomeric forms. As EGS concentrations are increased to 5 and 12.5 mM, crosslinking is
completed, revealing that trimer is the predominate species. A major dimer species is also
present, but monomer makes up only a trace of the total protein. Under nonreducing
conditions, a faint band corresponding to a higher order multimer is also evident with the
fully crosslinked samples. This reveals that some higher order multimers exist that are held
together with disulfide bridges. Multimeric species A, B and C presumably correspond to the
higher order multimer, trimer and dimer species as resolved with the EGS crosslinked
protein, respectively. Based on Blue Native PAGE results, the major multimer species B and
C had apparent molecular weights of 751 and 621 kDa, respectively. These apparent
molecular weights were too high to conclude with confidence that they represent trimer and
dimer. However, using EGS crosslinking, the apparent molecular weights are more in line
with the major forms being trimer or dimer. EGS crosslinking SDS-PAGE is a method used
by J.P. Nkolola, et. al. (1) to describe recombinant HIV-1 92UG037.8 gp140 produced in the
baculovirus system as trimer. These proteins run at a similar molecular weight as the
C06980v0c22 gp145 using a similar EGS crosslinking procedure. The apparent

discrepancies in the predicted molecular weights of the gp145 oligomers observed with BN-
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PAGE and EGS crosslinking SDS-PAGE may be due to how the charge, globular nature,
hydrophobic regions and heavy glycosylation of gp145 affect the resolution of the different
multimeric forms in these assays. It would seem that BN-PAGE is capable of resolving
oligomeric forms in the native state. However, the molecular weights cannot be determined
due to proportionate differences in the mobility of gp145 and the molecular weight markers.
In EGS-crosslinking SDS-PAGE, oligomers are covalently bound together, but denatured as
with a regular SDS-PAGE. Under these conditions, gp145 migrates relative to the standards

based on its apparent molecular weight much as it would if not crosslinked.

Dimer and Trimer Purification

Gel filtration chromatography has been investigated as to whether it can be used to
isolate the various oligomeric species of gp145. Successful isolation of the various forms
would allow for the potential investigation of the antigenicity or immunogenicity of each
form.

Gel filtration chromatography using Superose 6 was performed. 1t is thought that
Superose 6 would have potential for separating the high molecular weight gp145 species
because of its high molecular weight range; optimal separation of proteins is 5 to 500 kDa.
Separation of large proteins often proves to be difficult due to relatively poor resolution of
gel filtration resins for high molecular weight proteins, such as the gp145 oligomers.
Superose 6 shows some promise for separating the different oligomers.

On an analytical Superose 6 PC 3.2/30 (GE Healthcare) column, 25 pl containing 200 pg
HIV-1cosssovoc22 gp145 lot 120710A was loaded at 0.05 ml/min in PBS, pH 7.2. 50pl
fractions were collected and analyzed by EGS crosslinking/SDS-PAGE (Figure 63).
Although no fractions contained pure trimer or dimer, some enrichment of trimer was evident
in certain fractions. Higher order multimers are evident in some fractions. Different column
size and conditions could have better resolution and potentially separate out trimer from the
higher order multimers and dimers. In further embodiments, optimization of separation
conditions may be performed using a Superose 6 column.

References

Nkolola, J.P., et al. 2010. Breadth of neutralizing antibodies elicited by stable,
homogeneous clade A and clade C HIV-1 gp140 envelope trimers in guinea pigs. J. Virol.
84: 3270-3279.
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Having thus described in detail embodiments of the present invention, it is to be
understood that the invention defined by the above paragraphs is not to be limited to
particular details set forth in the above description as many apparent variations thereof are
possible without departing from the spirit or scope of the present invention.

Each patent, patent application, and publication cited or described in the present
application is hereby incorporated by reference in its entirety as if each individual patent,
patent application, or publication was specifically and individually indicated to be

incorporated by reference.
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WHAT IS CLAIMED IS:

l. An isolated peptide comprising a truncated HIV Env protein, wherein the HIV Env
protein is mutated in the native gp120/gp41 cleavage site to prevent protease cleavage,

comprises the MPER of gp41, and is truncated prior to the transmembrane domain.

2. The peptide of claim 1, wherein the HIV Env protein comprises about 1-10

hydrophilic amino acids at its C-terminus.

3. The peptide of claim 2, wherein the about 1-10 hydrophilic amino acids are three

lysines.

4. The peptide of claim 1, wherein the MPER of gp41 comprises the 4E 10 epitope.

5. The peptide of claim 4, wherein the MPER of gp41 comprises the amino acid
sequence: LWYIK (SEQ ID NO: 24) at its C-terminus.

6. The peptide of claim 5, wherein the HIV Env protein comprises about 1-10 non-native
hydrophilic amino acids C-terminal to and contiguous with the LWYIK (SEQ ID NO: 24)

amino acid sequence.

7. The peptide of claim 1, wherein the HIV Env protein is derived from an HIV-1 strain
classified in a group selected the group consisting of: M, O, N, and P.

8. The peptide of claim 7, wherein the HIV Env protein is derived from an HIV-1 group

M strain.

9. The peptide of claim 8, wherein the HIV-1 group M strain is a subtype (clade)
selected from the group consisting of: A, B, C, D, F, G, H, J, and K.

10. The peptide of claim 9, wherein the subtype (clade) is clade B.

I1. The peptide of claim 9, wherein the subtype (clade) is clade D.
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12. The peptide of claim 9, wherein the subtype (clade) is clade C.

13. The peptide of claim 12, comprising an amino acid sequence having 85 % or greater

identity to the amino acid sequence depicted in SEQ ID NO: 1.

14. The peptide of claim 13, wherein the peptide comprises an amino acid sequence

having 90 % or greater identity to the amino acid sequence depicted in SEQ ID NO: 1.

15. The peptide of claim 14, wherein the peptide comprises an amino acid sequence

having 95 % or greater identity to the amino acid sequence depicted in SEQ ID NO: 1.

16.  The peptide of claim 15, wherein the peptide comprises an amino acid sequence

having 98 % or greater identity to the amino acid sequence depicted in SEQ ID NO: 1.

17.  The peptide of claim 16, wherein the peptide comprises an amino acid sequence

having 99 % or greater identity to the amino acid sequence depicted in SEQ ID NO: 1.

18. The peptide of claim 17, wherein the peptide comprises the amino acid sequence

depicted in SEQ ID NO: 1.

19.  Anisolated nucleic acid comprising a nucleic acid sequence encoding the amino acid

sequence of any of claims 13-18.

20. The nucleic acid of claim 19, wherein the nucleic acid sequence encodes the amino

acid sequence depicted in SEQ ID NO: 1.

21. A vector comprising the nucleic acid of claim 19.

22. A host cell comprising the vector of claim 21.

23, The host cell of claim 22, wherein the host cell is a CHO cell.
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24. A method of making a peptide comprising an amino acid sequence having at least 85
% or greater identity to the amino acid sequence depicted in SEQ ID NO: 1, comprising
culturing the host cell of claim 22 or claim 23 under conditions suitable for protein

expression and isolating the peptide.

25. A composition comprising the peptide of any of claims 13-18 and a pharmaceutically

acceptable carrier.

26. A method of generating antibodies against HIV in a mammal, comprising

administering the composition of claim 25 to the mammal.

27. The method of claim 26, wherein the composition further comprises an adjuvant.

28. A method of conferring immunity against HIV in a mammal, comprising

administering the composition of claim 25 to the mammal.

29. The method of claim 28, wherein the composition further comprises an adjuvant.

30. The method of claim 28, comprising administering the composition to the mammal by
injection.

31 The method of any of claims 26-30, wherein the mammal is selected from the group

consisting of: a human, a non-human primate, a dog, a rabbit, a guinea pig, and a mouse.

32. A subunit vaccine comprising the peptide of any of claims 1-3.

33. A subunit vaccine comprising the peptide of any of claims 13-18.

34. A nucleic acid vaccine comprising the nucleic acid of claim 19.

35. An isolated peptide comprising an amino acid sequence having 90 % or greater

identity to the amino acid sequence depicted in SEQ ID NO: 3, SEQ ID NO: 4, or SEQ ID
NO: 5.
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36.  The peptide of claim 35, wherein the peptide comprises an amino acid sequence
having 98 % or greater identity to an amino acid sequence depicted in SEQ ID NO: 3, SEQ
ID NO: 4, or SEQ ID NO: 5.

37.  The peptide of claim 36, wherein the peptide comprises an amino acid sequence
having 99 % or greater identity to an amino acid sequence depicted in SEQ ID NO: 3, SEQ
ID NO: 4, or SEQ ID NO: 5.

38.  The peptide of claim 37, wherein the peptide comprises the amino acid sequence
depicted in SEQ ID NO: 3, SEQ ID NO: 4, or SEQ ID NO: 5.

39.  Anisolated nucleic acid sequence comprising a nucleic acid sequence encoding the

amino acid sequence of any of claims 35-38.

40.  The nucleic acid of claim 39, wherein the nucleic acid sequence encodes the amino

acid sequence depicted in SEQ ID NO: 3, SEQ ID NO: 4, or SEQ ID NO: 5.

41. A kit comprising (a) a composition comprising the peptide of any of claims 1-3 and a
pharmaceutically acceptable carrier and (b) instructions for administration of the composition

to a mammal.

42. A kit comprising (a) the composition of claim 25 and (b) instructions for

administration of the composition to a mammal.
43. A kit comprising (a) a composition comprising the nucleic acid of claim 19 and a
pharmaceutically acceptable carrier and (b) instructions for administration of the composition

to a mammal.

44. The peptide of any of claims 7-12, wherein the HIV-1 strain is isolated from an

individual with an acute HIV-1 infection.

45. The peptide of any of claims 7-12, wherein the HIV-1 strain is isolated from an

individual with a chronic HIV-1 infection.
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46. The peptide of claim 1, wherein the HIV Env protein is mutated in the leader

sequence.

47. The peptide of claim 46, wherein the native signal peptide is replaced with a tPA
signal peptide.

48.  The peptide of claim 47, wherein the tPA signal peptide comprises a sequence
selected from the group consisting of: SEQ ID NO: 21 and SEQ ID NO: 22.

49. An isolated peptide comprising an amino acid sequence having 90 % or greater

identity to the amino acid sequence depicted in SEQ ID NO: 7 or SEQ ID NO: 9.

50.  The peptide of claim 49, wherein the peptide comprises an amino acid sequence
having 98 % or greater identity to an amino acid sequence depicted in SEQ ID NO: 7 or SEQ
ID NO: 9.

51.  The peptide of claim 50, wherein the peptide comprises an amino acid sequence
having 99 % or greater identity to an amino acid sequence depicted in SEQ ID NO: 7 or SEQ

ID NO: 9.

52. The peptide of claim 51, wherein the peptide comprises the amino acid sequence

depicted in SEQ ID NO: 7 or SEQ ID NO: 9.

53.  Anisolated nucleic acid sequence comprising a nucleic acid sequence encoding the

amino acid sequence of any of claims 49-52.

54.  The nucleic acid of claim 53, wherein the nucleic acid sequence is selected from the

group consisting of: SEQ ID NO: 3 and SEQ ID NO: 5.

55.  The nucleic acid of claim 19, wherein the isolated nucleic acid comprises the nucleic

acid sequence depicted in SEQ ID NO: 20.
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56. The method of claim 27 or claim 29, wherein the adjuvant comprises a liposome
formulation.
57.  The method of claim 56, wherein the liposome formulation comprises one or more of:

dimyristoyl phosphatidylcholine, dimyristoyl phosphatidylglycerol, cholesterol, and

phospholipid.

58.  The method of claim 57, wherein the liposome formulation comprises phospholipid
A.

59.  The method of claim 26, wherein the antibodies generated in the mammal are

antibodies that compete with the peptide comprising the truncated HIV Env protein for

binding integrin a4p7.

60.  The isolated peptide of claim I, wherein the peptide binds integrin a4p7.
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FIGURE 3

Nucleic acid sequence of HIV-1 Ba-L gp140 DC 4E10 (SEQ ID NO: 6)
ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
TCGGCTAGC GAGGAAAAGCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAAAGAG
GCCACCACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGACACCGAGGTGCACAAC
GTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAGGAAGTGGAGCTGGAA
AACGTGACCGAGAACTTCAACATGTGGAAGAACAACATGGTGGAGCAGATGCACGAGGAC
ATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTGCGTG
ACCCTGAACTGCACCGACCTGCGGAACGCCACCAACGGCAACGACACCAACACCACCTCC
AGCAGCCGGGAGATGATGGGCGGAGGGGAGATGAAGAACTGCAGCTTCAAGATCACCACC
AACATCCGGGGCAAGGTGCAGAAAGAGTACGCCCTGTTCTACGAGCTGGACATCGTGCCC
ATCGACAACAACAGCAACAACCGGTACAGGCTGATCAGCTGCAACACCAGCGTGATCACC
CAGGCCTGCCCCAAGATCAGCTTCGAGCCCATCCCCATCCACTACTGCGCCCCTGCCGGE
TTCGCCATCCTGAAGTGCAAGGACAAGAAGTTCAACGGCAAGGGCCCCTGCAGCAACGTG
AGCACCGTGCAGTGCACCCACGGCATCCGGCCCGTGGTGTCCACCCAGCTGCTGCTGAAC
GGCAGCCTGGCCGAGGAAGAGGTGGTGATCAGAAGCGAGAACTTCGCCGACAACGCCAAG
ACCATCATCGTGCAGCTGAACGAGAGCGTGGAGATCAACTGCACCCGGCCCAACAACAAC
ACCCGGAAGAGCATCCACATCGGCCCTGGCAGGGCCCTGTACACCACCGGCGAGATCATC
GGCGACATCCGGCAGGCCCACTGCAACCTGAGCCGGGCCAAGTGGAACGACACCCTGAAC
AAGATCGTGATCAAGCTGCGGGAGCAGTTCGGCAACAAGACCATCGTGTTCAAGCACAGC
AGCGGCGGAGACCCCGAGATCGTGACCCACAGCTTCAACTGTGGCGGCGAGTTCTTCTAC
TGCAACAGCACCCAGCTGTTCAACAGCACCTGGAATGTGACCGAGGAAAGCAACAACACC
GTGGAGAACAACACCATCACCCTGCCCTGCCGGATCAAGCAGATCATCAATATGTGGCAG
AAAGTGGGCAGAGCCATGTACGCCCCTCCCATCCGGGGCCAGATCCGGTGCAGCAGCAAC

ATCACCGGCCTGCTGCTGACCCGGGACGGCGGACCCGAGGCCAACAAGALCCGAGGTGTTC
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FIGURE 3 {cont.)
CGGCCTGGCGGCGGAGATATGCGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGGTG
GTGAAGATCGAGCCCCTGGGCGTGGCCCCCACCAAGGCCAAGAGCCGGGTGGTGCAGCGG
GAGAAGAGCGCCGTGGGCATCGGCGCCGTGTTTCTGGGCTTCCTGGGAGCCGCCGGAAGC
ACCATGGGAGCCGCCAGCATGACCCTGACCGTGCAGGCCCGGCTGCTGCTGTCCGGCATC
GTGCAGCAGCAGAACAACCTGCTGCGGGCCATTGAGGCACAGCAGCATCTGCTGCAGCTG
ACCGTGTGGGGCATTAAGCAGCTGCAGGCCAGGGTGCTGGCCGTGGAGAGATACCTGCGG
GATCAGCAGCTGCTGGGGATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGCCGTG
CCCTGGAACGCCAGCTGGTCCAACAAGAGCCTGAACAAAATCTGGGACAACATGACCTGG
ATGGAATGGGACCGCGAGATCAACAACTACACCAGCATCATCTACAGCCTGATCGAGGAA
AGCCAGAACCAGCAGGAAAAGAACGAGCAGGAACTGCTGGAACTGGACAAGTGGGCCAGC

CTGTGGAACTGGTTCGACATCACCGAGTGGCTGTGGTACATCAAGAAGAAGAAGTGA
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FIGURE 4

Amino acid sequence of HIV-1 Ba-L gp140 DC 4E10 (SEQ ID NO: 7)

AKRGLCCVLLLCGAVFVSAS EEKLWVTVYYGVPVWKEATTTLFCASDAKAYDTEVHN
VWATHACVPTDPNPQEVELENVTENFNMWKNNMVEQMHEDIISLWDQSLKPCVKLTPLCY
TLNCTDLRNATNGNDTNTTSSSREMMGGGEMKNCSFKITTNIRGKVQKEYALFYELDIVP
IDNNSNNRYRLISCNTSVITQACPKISFEPIPIHYCAPAGFAILKCKDKKFNGKGPCSNV
STVQCTHGIRPVVSTQLLLNGSLAEEEVVIRSENFADNAKTIVQLNESVEINCTRPNNN
TRKSIHIGPGRALYTTGEIIGDIRQAHCNLSRAKWNDTLNKIVIKLREQFGNKTIVFKHS
SGGDPEIVTHSFNCGGEFFYCNSTQLFNSTWNVTEESNNTVENNTITLPCRIKQINMWQ
KVGRAMYAPPIRGQIRCSSNITGLLLTRDGGPEANKTEVFRPGGGDMRDNWRSELYKYKV
VKIEPLGVAPTKAKSRVVQREKSAVGIGAVFLGFLGAAGSTMGAASMTLTVQARLLLSG!
VQQQNNLLRAIEAQQHLLQLTVWGIKQLOARVLAVERYLRDQQLLGIWGCSGKLICTTAV
PWNASWSNKSLNKIWDNMTWMEWDREINNYTSHYSLIEESQNQQEKNEQELLELDKWAS

LWNWFDITEWLWYIKKKK
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FIGURE 5

Nucleic acid sequence of HIV-1 Ba-L gp145 (SEQ ID NO: 8)
ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC GAGGAAAAGCTGTGGGTGACCGTGTACTACGGCGTGCCCGTG
TGGAAAGAGGCCACCACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGACACCGAG
GTGCACAACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAGGAAGTG
GAGCTGGAAAACGTGACCGAGAACTTCAACATGTGGAAGAACAACATGGTGGAGCAGATG
CACGAGGACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCC
CTGTGCGTGACCCTGAACTGCACCGACCTGCGGAACGCCACCAACGGCAACGACACCAAC
ACCACCTCCAGCAGCCGGGAGATGATGGGCGGAGGGGAGATGAAGAACTGCAGCTTCAAG
ATCACCACCAACATCCGGGGCAAGGTGCAGAAAGAGTACGCCCTGTTCTACGAGCTGGAC
ATCGTGCCCATCGACAACAACAGCAACAACCGGTACAGGCTGATCAGCTGCAACACCAGC
GTGATCACCCAGGCCTGCCCCAAGATCAGCTTCGAGCCCATCCCCATCCACTACTGCGCC
CCTGCCGGCTTCGCCATCCTGAAGTGCAAGGACAAGAAGTTCAACGGCAAGGGCCCCTGC
AGCAACGTGAGCACCGTGCAGTGCACCCACGGCATCCGGCCCGTGGTGTCCACCCAGCTG
CTGCTGAACGGCAGCCTGGCCGAGGAAGAGGTGGTGATCAGAAGCGAGAACTTCGCCGAC
AACGCCAAGACCATCATCGTGCAGCTGAACGAGAGCGTGGAGATCAACTGCACCCGGCCC
AACAACAACACCCGGAAGAGCATCCACATCGGCCCTGGCAGGGCCCTGTACACCACCGGC
GAGATCATCGGCGACATCCGGCAGGCCCACTGCAACCTGAGCCGGGCCAAGTGGAACGAC
ACCCTGAACAAGATCGTGATCAAGCTGCGGGAGCAGTTCGGCAACAAGACCATCGTGTTC
AAGCACAGCAGCGGCGGAGACCCCGAGATCGTGACCCACAGCTTCAACTGTGGCGGCGAG
TTCTTCTACTGCAACAGCACCCAGCTGTTCAACAGCACCTGGAATGTGACCGAGGAAAGC
AACAACACCGTGGAGAACAACACCATCACCCTGCCCTGCCGGATCAAGCAGATCATCAAT
ATGTGGCAGAAAGTGGGCAGAGCCATGTACGCCCCTCCCATCCGGGGCCAGATCCGGTGC

AGCAGCAACATCACCGGCCTGCTGCTGACCCGGGACGGCGGACCCGAGGCCAACAAGACC
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FIGURE 5 {cont.)
GAGGTGTTCCGGCCTGGCGGCGGAGATATGCGGGACAACTGGCGGAGCGAGCTGTACAAG
TACAAGGTGGTGAAGATCGAGCCCCTGGGCGTGGCCCCCACCAAGGCCAAGAGCCGGGTG
GTGCAGCGGGAGAAGAGCGCCGTGGGCATCGGCGCCGTGTTTCTGGGCTTCCTGGGAGCC
GCCGGAAGCACCATGGGAGCCGCCAGCATGACCCTGACCGTGCAGGCCCGGCTGLTGLTG
TCCGGCATCGTGCAGCAGCAGAACAACCTGCTGCGGGCCATTGAGGCACAGCAGCATCTG
CTGCAGCTGACCGTGTGGGGCATTAAGCAGCTGCAGGCCAGGGTGCTGGCCGTGGAGAGA
TACCTGCGGGATCAGCAGCTGCTGGGGATCTGGGGCTGCAGCGGCAAGCTGATCTGCACC
ACCGCCGTGCCCTGGAACGCCAGCTGGTCCAACAAGAGCCTGAACAAAATCTGGGACAAC
ATGACCTGGATGGAATGGGACCGCGAGATCAACAACTACACCAGCATCATCTACAGCCTG
ATCGAGGAAAGCCAGAACCAGCAGGAAAAGAACGAGCAGGAACTGCTGGAACTGGACAAG
TGGGCCAGCCTGTGGAACTGGTTCGACATCACCGAGTGGCTGTGGTACATCAAGAAGAAG

AAGTGA
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FIGURE 6

Amino acid sequence of HIV-1 Ba-L gp145 (SEQ ID NO: 9):
MDAMKRGLCCVLLLCGAVFVTTTEAS EEKLWVTVYYGVPVWKEATTTLFCASDAKAYDTE
VHNVWATHACVPTDPNPQEVELENVTENFNMWKNNMVEQMHEDIISLWDQSLKPCVKLTP
LCVTLNCTDLRNATNGNDTNTTSSSREMMGGGEMKNCSFKITTNIRGKVQKEYALFYELD
IVPIDNNSNNRYRLISCNTSVITQACPKISFEPIPIHYCAPAGFAILKCKDKKFNGKGPC
SNVSTVQCTHGIRPVVSTQLLLNGSLAEEEVVIRSENFADNAKTIIVQLNESVEINCTRP
NNNTRKSIHIGPGRALYTTGEIIGDIRQAHCNLSRAKWNDTLNKIVIKLREQFGNKTIVF
KHSSGGDPEIVTHSFNCGGEFFYCNSTQLFNSTWNVTEESNNTVENNTITLPCRIKQIIN
MWQKVGRAMYAPPIRGQIRCSSNITGLLLTRDGGPEANKTEVFRPGGGDMRDNWRSELYK
YKVVKIEPLGVAPTKAKSRVVQREKSAVGIGAVFLGFLGAAGSTMGAASMTLTVQARLLL
SGIVQQQNNLLRAIEAQQHLLQLTVWGIKQLQARVLAVERYLRDQQLLGIWGCSGKLICT
TAVPWNASWSNKSLNKIWDNMTWMEWDREINNYTSHYSLIEESONQOEKNEQELLELDK

WASLWNWFDITEWLWYIKKKK
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FIGURE 9
HIV-1 C3728v2¢6 gp160 Codon Optimized (SEQ ID NO: 10):

tPa signal is highlighted

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAAG
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGAAGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAGGAGATGGAGCTG
CCCAACGTGACCGAGAACTTCAACATGTGGAAGAACGACATGGTGGACCAGATGCACGAG
GACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTGE
GTGACCCTGAACTGCAACAAGGTGAACAACAACCGCAGCATCGACAACAACAGCACCGAG
GAGGAGATGAAGAACTGCACCTTCAACACCACCACCGAGATCAGGGACAAGAAGAGGACC
CAGCAGGCCCTGTTCTACAAGCTGGACATCGTGCCCCTGGGCAACAGCAACGAGAGCTAC
AGGCTGATCAACTGCAACACCAGCACCCTGACCCAGGCCTGCCCCAAGGTGACCTTCGAC
CCCATCCCCATCCACTACTGCGCCCCAGCCGGCTACGCCATCCTGAAGTGCAAGGACGAG
AAGTTCAACGGCACCGGCCCCTGCAACAACGTGTCCACCGTGCAGTGCACCCACGGCATC
AAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGCAGCCTGGCCGAGAAGGACATCATC
ATCCGCAGCGAGAACCTGACCAACAACGTGAAGACCATCATGGTGCACCTGAACGAGAGC
GTGGAGATCAACTGTACCAGGCCCAACAACAACACCAGGAAGAGCATCAGGATCGGCCCA
GGCCAGACCTTCTACGCCACCGGCGGCATCATCGGCAACATCAGGCAGGCCTACTGCACC
ATCAGCAAGAACAAGTGGAACACCACCCTGGAGAGAGTGGCTACCAAGCTGAAGGAGTAC
TTCAAGAACACCACCATCCAGTTCGCCCCCCACTCTGGCGGCGACCTGGAGATCACCACC
CACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGCAACACAAGCCAGCTGTTCAACGGG
ACCAGCACCGGCTTCAGCAACAAGAGCACCGGCAACGAGACATTCACCCTGCCCTGCAGA

ATCAAGCAGATCATCAACATGTGGCAGGAAGTGGGCAGGGCCATGTACGCCCCACCAATC
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FIGURE 9 (cont.)
GCCGGGAACATCACCTGCGTGAGCAACATCACCGGCCTGCTGCTGACCAGGGACGGLGGEG
GACAACAACACAAGAACCGAGACATTCCGGCCAGGCGGCGGAGACATGAGGGACAACTGG
CGGAGCGAGCTGTACAAGTACAAGGTGGTGGAGGTGAAGCCCCTGGGCGTGGCCCCAAGC
GAAGCCAGGCGGAGAGTGGTGGAACGGGAGAAGAGGGCCGTGGGCCTGGGCGCCGTCTTT
CTGGGATTCCTGGGGGCTGCCGGATCCACCATGGGAGCCGCCAGCATCACCCTGACCGTG
CAGGCTAGGCAGCTGCTGTCCGGAATCGTGCAGCAGCAGTCCAACCTGCTGAGGGLCTATC
GAGGCTCAGCAGCATATGCTCCAGCTGACCGTGTGGGGCATCAAGCAGCTGCAGACCAAG
GTGCTGGCCATCGAGAGATATCTGCAGGACCAGCAGCTGCTCGGCATCTGGGGCTGCAGC
GGCAAGCTGATCTGCACCACCAACGTGCCCTGGAACAGCAGCTGGTCCAACAAGTCCCTG
AAGGCCATCTGGGACAACATGACCTGGATGCAGTGGGACAGAGAGATCAGCAACTACACC
AACACCATCTACAGGCTGCTGGAGGACAGCCACATCCAGCAGGAGAAGAACGAGAAGGAC
CTGCTGGCCCTGAACAGCTGGAACAACCTGTGGAGCTGGTTCAACATCACCAACTGGCTG
TGGTACATCCGGATCTTCATCATGATCGTGGGCGGCCTGATCGGCCTGAGGATCATCTTC
GCCATCCTGTCCATCGTGAACAGAGTGCGCCAGGGCTACAGCCCACTGAGCTTCCAGACC
CTGACACCCAACCAGCGGGGCCCAGACAGACTGGGCAGGATCGAGGAGGAGGGCGGLGAG
CAGGACAAGGACAGATCCATCAGGCTGGTGAACGGCTTCCTGGCCCTGGCCTGGGACGAC
CTGAGAAGCCTGTGCCTGTTCAGCTACCACAGGCTGAGGGACTTCATCCTGATCGCCACC
AGGGCCGTGGAACTGCTGGGGCACTCCAGCCTGAGGGGCCTGCAGAGGGGCTGGGAGGCC
CTGAAGTACCTGGGCTCCCTGGGCCAGTATTGGGGCCAGGAGCTGAAGAAGAGCGCCATC
AGACTGCTGGACATCACCGCCATCGCCGTGGCCGAGGGCACCGACAGGATCATCGAGTTC
ATCCAGAGGATCTGCAGGGCCATCCACAACGTGCCCAACAGGATCAGGCAGGGCITCGAG

GCCGCCCTGCTGTGATGA
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FIGURE 10

HIV-1 C3728v2c6 gp160 DC codon optimized Nucleic acid seq (SEQ ID NO: 11):

tPa signal is highlighted

The gp120/gp41 cleavage site is mutated to prevent cleavage
ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAAG
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGAAGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAGGAGATGGAGCTG
CCCAACGTGACCGAGAACTTCAACATGTGGAAGAACGACATGGTGGACCAGATGCACGAG
GACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTGC
GTGACCCTGAACTGCAACAAGGTGAACAACAACCGCAGCATCGACAACAACAGCACCGAG
GAGGAGATGAAGAACTGCACCTTCAACACCACCACCGAGATCAGGGACAAGAAGAGGACC
CAGCAGGCCCTGTTCTACAAGCTGGACATCGTGCCCCTGGGCAACAGCAACGAGAGCTAC
AGGCTGATCAACTGCAACACCAGCACCCTGACCCAGGCCTGCCCCAAGGTGACCTTCGAC
CCCATCCCCATCCACTACTGCGCCCCAGCCGGCTACGCCATCCTGAAGTGCAAGGACGAG
AAGTTCAACGGCACCGGCCCCTGCAACAACGTGTCCACCGTGCAGTGCACCCACGGCATC
AAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGCAGCCTGGCCGAGAAGGACATCATC
ATCCGCAGCGAGAACCTGACCAACAACGTGAAGACCATCATGGTGCACCTGAACGAGAGC
GTGGAGATCAACTGTACCAGGCCCAACAACAACACCAGGAAGAGCATCAGGATCGGCCCA
GGCCAGACCTTCTACGCCACCGGCGGCATCATCGGCAACATCAGGCAGGCCTACTGCACC
ATCAGCAAGAACAAGTGGAACACCACCCTGGAGAGAGTGGCTACCAAGCTGAAGGAGTAC
TTCAAGAACACCACCATCCAGTTCGCCCCCCACTCTGGCGGCGACCTGGAGATCACCACC
CACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGCAACACAAGCCAGCTGTTCAACGGG
ACCAGCACCGGCTTCAGCAACAAGAGCACCGGCAACGAGACATTCACCCTGCCCTGCAGA

ATCAAGCAGATCATCAACATGTGGCAGGAAGTGGGCAGGGCCATGTACGCCCCACCAATC
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FIGURE 10 (cont.)
GCCGGGAACATCACCTGCGTGAGCAACATCACCGGCCTGCTGCTGACCAGGGACGGCGGG
GACAACAACACAAGAACCGAGACATTCCGGCCAGGCGGCGGAGACATGAGGGACAACTGG
CGGAGCGAGCTGTACAAGTACAAGGTGGTGGAGGTGAAGCCCCTGGGCGTGGCCCCAAGC
GAAGCCAGGAGCAGAGTGGTGGAACGGGAGAAGAGCGCCGTGGGCCTGGGCGCCGTCTTT
CTGGGATTCCTGGGGGCTGCCGGATCCACCATGGGAGCCGCCAGCATCACCCTGACCGTG
CAGGCTAGGCAGCTGCTGTCCGGAATCGTGCAGCAGCAGTCCAACCTGCTGAGGGCTATC
GAGGCTCAGCAGCATATGCTCCAGCTGACCGTGTGGGGCATCAAGCAGCTGCAGACCAAG
GTGCTGGCCATCGAGAGATATCTGCAGGACCAGCAGCTGCTCGGCATCTGGGGCTGCAGC
GGCAAGCTGATCTGCACCACCAACGTGCCCTGGAACAGCAGCTGGTCCAACAAGTCCCTG
AAGGCCATCTGGGACAACATGACCTGGATGCAGTGGGACAGAGAGATCAGCAACTACALC
AACACCATCTACAGGCTGCTGGAGGACAGCCACATCCAGCAGGAGAAGAACGAGAAGGAC
CTGCTGGCCCTGAACAGCTGGAACAACCTGTGGAGCTGGTTCAACATCACCAACTGGCTG
TGGTACATCCGGATCTTCATCATGATCGTGGGCGGCCTGATCGGCCTGAGGATCATCTTC
GCCATCCTGTCCATCGTGAACAGAGTGCGCCAGGGCTACAGCCCACTGAGCTTCCAGACC
CTGACACCCAACCAGCGGGGCCCAGACAGACTGGGCAGGATCGAGGAGGAGGGCGGCGAG
CAGGACAAGGACAGATCCATCAGGCTGGTGAACGGCTTCCTGGCCCTGGCCTGGGACGAC
CTGAGAAGCCTGTGCCTGTTCAGCTACCACAGGCTGAGGGACTTCATCCTGATCGCCACC
AGGGCCGTGGAACTGCTGGGGCACTCCAGCCTGAGGGGCCTGCAGAGGGGCTGGGAGGCC
CTGAAGTACCTGGGCTCCCTGGGCCAGTATTGGGGCCAGGAGCTGAAGAAGAGCGCCATC
AGACTGCTGGACATCACCGCCATCGCCGTGGCCGAGGGCACCGACAGGATCATCGAGTTC
ATCCAGAGGATCTGCAGGGCCATCCACAACGTGCCCAACAGGATCAGGCAGGGCTTCGAG

GCCGCCCTGCTGTGA
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FIGURE 11

HIV-1 C06838v1c48 gp160 Codon optimized Nucleic acid seq. (SEQ ID NO: 12):

tPa signal is highlighted
ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAAAAGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCCCAGGAGATGGTGCTG
AAGAACGTGACCGAGAACTTCAACATGTGGAAGAACGACATGGTGGAGCAGATGCACGAG
GACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTGE
GTGACCCTGACCTGCACCAACGTGAACGCCACCGACAACGTGACCTACAAGGAGAAGATG
GAGGGCGAGATCAAGAACTGCAGCTTCAACATCACCACCGAGATCAGGGACAAGAAGAGG
AAGGTCCACGCCCTGTTCTACAGGCTGGACGTGGTGCAGCTGAACAACAGCAACGAGTAC
ATCCTGATCAACTGCAACACCAGCGCCATCACCCAGGCCTGCCCCAAGGTGTCCTTCGAC
CCCATCCCCATCCACTACTGCGCCCCAGCCGGCTACGCCATCCTGAAGTGCAACGACAAG
CCCTTCAACGGCACCGGCCCATGCCACAACGTGTCTACCGTGCAGTGCACCCACGGCATC
AAGCCCGTGATCAGCACCCAGCTGCTGCTGAACGGCAGCCTGGCCGAGAAGGAGGTGATC

ATCCGCTTCGAGAACCTGACCGACAACGCCAAGACCATCATCGTGCAGCTGAACCAGAGC

GGCCAGGCCTTCTACGCCACCAGGGACATCATCGGCGACATCAGAAGGGCCTACTGCACC
ATCGAGACAGAGAGGTGGAAGGAGACACTGGGCAACGTCACAGAGAAGCTGAAGGAGTAC
TTCCCCAACACCAACATCAGCTTTGCTCCCTCCTCTGGCGGGGACCTGGAGATCACCACC
CACAGCTTCAACTGCAGGGGCGAGTTCTTCTACAGAAACACCAGCAAGCTGTTCAACAAC
AACGACACCGAGAACAACCTGACCATCACCCTGCCCTGCAGAATCAAGCAGATCGTGAAC
ATGTGGCAGGGCGTGGGCAGGGCCATGTACGCCCCACCCATCGAGGGCAACATCACCTGC

AAGTCCAACATCACCGGCCTGCTGCTGACCAGAGACGGCGGCAACGGCACAGAGAGGAAC
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FIGURE 11 (cont.)
GAGACATTCAGGCCAGGCGGCGGAGACATGAGGAACAACTGGCGGAGCGAGCTGTACAAG
TACAAGGTGGTGGAGATCAAGCCCCTGGGGATCGCCCCAACCGGCGCCAAGAGAAGAGTG
GTGGAGAGAGAGAAGAGGGCCGTCGGCATGGGCGCCGTGTTTCTGGGCTTCCTGGGAGCC
GCCGGAAGCACCATGGGAGCCGCCAGCCTGACCCTGACAGTGCAGGCCAGACAGGTGCTG
TCCGGGATCGTGCAGCAGCAGAGCAACCTGCTGAGAGCTATCGAGGCTCAGCAGCACATG
CTGCAGCTGACCGTGTGGGGCATCAAGCAGCTGCAGACCAGGGTGCTGGCCATCGAGAGA
TACCTGAAAGATCAGCAGCTGCTCGGCCTCTGGGGCTGCAGCGGCAAGCTGATCTGCACC
ACAGCCGTGCCATGGAATAGCAGCTGGTCCAACAAGAGCGAGATCGACATCTGGAACAAC
ATGACCTGGATGCAGTGGGACAGAGAGATCAGCAACTACACCAACACCATCTACAGACTG
CTGGAGGACAGCCAGACCCAGCAGGAGAAGAACGAGAAGGACCTGCTGGCCCTGGACAGC
TGGAAGAACCTGTGGAACTGGTTTAACATCACCAAGTGGCTGTGGTACATCAAGATCTTC
ATCATCATCGTGGGCGGCCTGATCGGCCTGAGGATCATCTTCGCCGTGCTGTCCATCGTG
AACAGAGTGCGCCAGGGGTACAGCCCACTGAGCTTCCAGACCCTGATCCCCAGCCCCAGA
GGCCCCGACAAGCTGGGCAGGATCGAGGAGGAGGGCGGCGAGCAGGACAAGGGCAGATCC
GTGAGGCTGGTGAACGGCTTCCTGGCCCTGGCCTGGGACGACCTGAGAAGCCTGTGCCTG

TTCAGCTATCACCAGCTGAGGGACTTCATCCTGATCGTGGCCAGAGCCGTGGGCCTGCTG

CTGGTGCAGTACTGGGGCCTGGAGCTGAAGAAGAGCGCCGTGAGCCTGTTCGACACAATC
GCCATCGCCGTGACCGAGGGCACCGACAGGATCATCGAGCTGATCCAGAGGTCCTGCAGA

GCCATCAGGAACGTGCCCACCAGGATCAGGCAGGGCTTCGAGGCCGCCCTGCAGTGA
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FIGURE 12
HIV-1 C06838v1c48 gp160 DC codon optimized Nucleic acid seq (SEQ ID NO: 13)
tPa signal is highlighted

The gp120/gp41 cleavage site is mutated to prevent cleavage

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAAAAGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCCCAGGAGATGGTGCTG
AAGAACGTGACCGAGAACTTCAACATGTGGAAGAACGACATGGTGGAGCAGATGCACGAG
GACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTGC
GTGACCCTGACCTGCACCAACGTGAACGCCACCGACAACGTGACCTACAAGGAGAAGATG
GAGGGCGAGATCAAGAACTGCAGCTTCAACATCACCACCGAGATCAGGGACAAGAAGAGG
AAGGTCCACGCCCTGTTCTACAGGCTGGACGTGGTGCAGCTGAACAACAGCAACGAGTAC
ATCCTGATCAACTGCAACACCAGCGCCATCACCCAGGCCTGCCCCAAGGTGTCCTTCGAC
CCCATCCCCATCCACTACTGCGCCCCAGCCGGCTACGCCATCCTGAAGTGCAACGACAAG
CCCTTCAACGGCACCGGCCCATGCCACAACGTGTCTACCGTGCAGTGCACCCACGGCATC
AAGCCCGTGATCAGCACCCAGCTGCTGCTGAACGGCAGCCTGGCCGAGAAGGAGGTGATC
ATCCGCTTCGAGAACCTGACCGACAACGCCAAGACCATCATCGTGCAGCTGAACCAGAGC
ATCGAGATCAAGTGCATCAGGCCCAACAACAACACCAGAGAGAGCATCAGGATCGGCCCA
GGCCAGGCCTTCTACGCCACCAGGGACATCATCGGCGACATCAGAAGGGCCTACTGCACC
ATCGAGACAGAGAGGTGGAAGGAGACACTGGGCAACGTCACAGAGAAGCTGAAGGAGTAC
TTCCCCAACACCAACATCAGCTTTGCTCCCTCCTCTGGCGGGGACCTGGAGATCACCACC
CACAGCTTCAACTGCAGGGGCGAGTTCTTCTACAGAAACACCAGCAAGCTGTTCAACAAC

AACGACACCGAGAACAACCTGACCATCACCCTGCCCTGCAGAATCAAGCAGATCGTGAAC
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FIGURE 12 (cont.)
ATGTGGCAGGGCGTGGGCAGGGCCATGTACGCCCCACCCATCGAGGGCAACATCACCTGC
AAGTCCAACATCACCGGCCTGCTGCTGACCAGAGACGGCGGCAACGGCACAGAGAGGAAC
GAGACATTCAGGCCAGGCGGCGGAGACATGAGGAACAACTGGCGGAGCGAGCTGTACAAG
TACAAGGTGGTGGAGATCAAGCCCCTGGGGATCGCCCCAACCGGCGCCAAGAGCAGAGTG
GTGGAGAGAGAGAAGAGCGCCGTCGGCATGGGCGCCGTGTTTCTGGGCTTCCTGGGAGCC
GCCGGAAGCACCATGGGAGCCGCCAGCCTGACCCTGACAGTGCAGGCCAGACAGGTGCTG
TCCGGGATCGTGCAGCAGCAGAGCAACCTGCTGAGAGCTATCGAGGCTCAGCAGCACATG
CTGCAGCTGACCGTGTGGGGCATCAAGCAGCTGCAGACCAGGGTGCTGGCCATCGAGAGA
TACCTGAAAGATCAGCAGCTGCTCGGCCTCTGGGGCTGCAGCGGCAAGCTGATCTGCACC
ACAGCCGTGCCATGGAATAGCAGCTGGTCCAACAAGAGCGAGATCGACATCTGGAACAAC
ATGACCTGGATGCAGTGGGACAGAGAGATCAGCAACTACACCAACACCATCTACAGACTG
CTGGAGGACAGCCAGACCCAGCAGGAGAAGAACGAGAAGGACCTGCTGGCCCTGGACAGC
TGGAAGAACCTGTGGAACTGGTTTAACATCACCAAGTGGCTGTGGTACATCAAGATCTTC
ATCATCATCGTGGGCGGCCTGATCGGCCTGAGGATCATCTTCGCCGTGCTGTCCATCGTG
AACAGAGTGCGCCAGGGGTACAGCCCACTGAGCTTCCAGACCCTGATCCCCAGCCCCAGA
GGCCCCGACAAGCTGGGCAGGATCGAGGAGGAGGGCGGCGAGCAGGACAAGGGCAGATCC
GTGAGGCTGGTGAACGGCTTCCTGGCCCTGGCCTGGGACGACCTGAGAAGCCTGTGCCTG
TTCAGCTATCACCAGCTGAGGGACTTCATCCTGATCGTGGCCAGAGCCGTGGGCCTGCTG
GGCAGGTCCAGCCTGAGGGGCCTGCAGAGAGGCTGGGAGATCCTGAAGTACCTGGGCGGG
CTGGTGCAGTACTGGGGCCTGGAGCTGAAGAAGAGCGCCGTGAGCCTGTTCGACACAATC
GCCATCGCCGTGACCGAGGGCACCGACAGGATCATCGAGCTGATCCAGAGGTCCTGCAGA

GCCATCAGGAACGTGCCCACCAGGATCAGGCAGGGCTTCGAGGCCGCCCTGCAGTGA
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FIGURE 13
HIV-1 C06980v1c3 gp160 codon optimized nucleic acid seq. (SEQ ID NO: 14):

tPa signal is highlighted

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGAGGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCACAGGAAATCTTTCTG
GGCAAGAACGTGACCGAGAAGTTCAACATGTGGGAGAACTACATGGTGGACCAGATGCAC
GAGGACATCATCAGCCTGTGGGACCAGAGCCTGCAGCCCTGCGTGAAGCTGACCCCCCTG
TGCATCACCCTGAACTGCACCGACTTCACCGCCCACAACGGCAGCACCGTGTACGACAAC
AACGCCACCGCCAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACATCATCTCCGAG
CTGAGGGACAAGAGGAAGAAGGAGAACGCCCTGTTCAACAACCTGGACATCGTGCAGCTG
GACGGCAACTCCAGCCTGTACAGACTGATCAACTGCAACACCAGCATCATCAAGCAGGCC
TGTCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCAGCCGGCTTCGTG
ATCCTGACCTGCAACAACGAGACATTCAACGGCACCGGCCCATGCAACAACGTGTCCGCT
GTGCAGTGTACCCACGGGATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGCAGC
CTGGCCAAGGGCGAGATCATGATCAGAAGCGAGAACATCACCAACAACGTGAAGACCATC
ATCGTGCACTTCAACAAGAGCGTGGAGATCGTGTGCACCAGGCCCAACAACAACACCAGG
AAGAGCATCAGGATCGGCCCAGGCCAGACCTTCTACGCCACCGGCGACATCATCGGCGAC
ATCCGGCAGGCCTACTGCAGCATCAACGAGAGCAACTGGAACATCACCCTGCAGAGGGTG
TCCAAGAAGCTGGCCGAGCACTTCCCCAACAGAACCATCCAGTTCGAGAGCCCCTCTGGC
GGCGACCTGGAGATCACCATGCACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGCAAC
ACATCCAAGCTGTTCAAGAGCACCTACCACCCCAACGGCACCTACAACCTGAACGGCACA

AACAGCACCCTGATCATCCCATGCAGGATCAAGCAGATCATCAACATGTGGCAGGGCGTG
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FIGURE 13 (cont.)
GGCAAGGCCATCTACGCCAGCCCAATCGCCGGCAGCATCACCTGCAGAAGCAACATCACC
GGCCTGCTGCTGACCAGGGACGGCGGCGACACCAACGACACCGAGATCTTCAGGCCCACC
GGCGGAGACATGAGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGATCGTGGAGATC
AAGCCCCTGGGCGTGGCTCCAACCGAGGCCAAGAGAAGGGTGGTGAAGAGAGAGAAGAGG
GCCGTCACCATCGGCGCCGTGTTTCTGGGCTTCCTGGGAGCCGCCGGAAGCACCATGGGA
GCCGCCTCCATCACCCTGACCGTGCAGGCCAGGCAGCTGCTGTCCGGGATCGTGCAGCAG
CAGAGCAACCTGCTGCGGGCCATCGAAGCTCAGCAGCACATGCTGCAGCTGGCAGTCTGG
GGCATCAAGCAGCTGCAGGCCAGAGTGCTGGCCATCGAGAGATACCTGAAGGATCAGCAG
CTGCTCGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGCCGTGCCCTGGAAC
AACAGCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCTGGATGGAGTGG
GACAGAGAGATCAGCAACTACACCAACACAATCTACGAGCTGCTGGAGGTGTCCCAGAGC
CAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGGACAGCTGGAACAACCTGTGGAAC
TGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGCGGC
CTGATCGGCCTGAGGATCATCTTCGCCGTGCTGTCCATCGTGAACAGAGTGCGGCAGGGC
TACAGCCCCCTGAGCTTCCAGACCCTGATCCCCAACCAGAGAGAGCCCGACAGGCCCGGL
AGGATCGAGGAGGAGGGCGGCGAGCAGGACAAGGATAGATCTATCAGACTGGTGTCCGGC
TTCCTGGCCCTGGCCTGGGACGACCTGAGAAGCCTGTGCATCTTCCTGTACCACCACCTG
AGGGACCTGATCCTGATCGCCGCTAGAGCCACAGAGCTGCTGGGGAGGTCCAGCCTGAGG
GGCCTGCAGAGAGGCTGGGAGGCCCTGAAGTACCTGGGCAGCCTGGTGCAGTACTGGGGC
CTGGAGATCAAGAAGAGCGCCATCAACCTGCTGGACACAATCGCCATCGCCGTGGCCGAG
GGCACCGACAGGATCATCGAGATCGTGCAGAGGGCCTGTAGGGCCGTGCTGAACATCCTG

AGAAGGATCCGGCAGGGCCTGGAGGCTGCCCTGCAGTGA
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FIGURE 14
HIV-1 C06980v1c3 gp160 DC codon optimized Nucleic acid seq (SEQ ID NO: 15):
tPa signal is highlighted

The gp120/gp41 cleavage site is mutated to prevent cleavage

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGAGGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCACAGGAAATCTTTCTG
GGCAAGAACGTGACCGAGAAGTTCAACATGTGGGAGAACTACATGGTGGACCAGATGCAC
GAGGACATCATCAGCCTGTGGGACCAGAGCCTGCAGCCCTGCGTGAAGCTGACCCCCCTG
TGCATCACCCTGAACTGCACCGACTTCACCGCCCACAACGGCAGCACCGTGTACGACAAC
AACGCCACCGCCAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACATCATCTCCGAG
CTGAGGGACAAGAGGAAGAAGGAGAACGCCCTGTTCAACAACCTGGACATCGTGCAGCTG
GACGGCAACTCCAGCCTGTACAGACTGATCAACTGCAACACCAGCATCATCAAGCAGGCC
TGTCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCAGCCGGCTTCGTG
ATCCTGACCTGCAACAACGAGACATTCAACGGCACCGGCCCATGCAACAACGTGTCCGCT
GTGCAGTGTACCCACGGGATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGCAGC
CTGGCCAAGGGCGAGATCATGATCAGAAGCGAGAACATCACCAACAACGTGAAGACCATC
ATCGTGCACTTCAACAAGAGCGTGGAGATCGTGTGCACCAGGCCCAACAACAACACCAGG
AAGAGCATCAGGATCGGCCCAGGCCAGACCTTCTACGCCACCGGCGACATCATCGGCGAC
ATCCGGCAGGCCTACTGCAGCATCAACGAGAGCAACTGGAACATCACCCTGCAGAGGGTG
TCCAAGAAGCTGGCCGAGCACTTCCCCAACAGAACCATCCAGTTCGAGAGCCCCTCTGGC
GGCGACCTGGAGATCACCATGCACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGCAAC

ACATCCAAGCTGTTCAAGAGCACCTACCACCCCAACGGCACCTACAACCTGAACGGCACA
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FIGURE 14 (cont.)
AACAGCACCCTGATCATCCCATGCAGGATCAAGCAGATCATCAACATGTGGCAGGGCGTG
GGCAAGGCCATCTACGCCAGCCCAATCGCCGGCAGCATCACCTGCAGAAGCAACATCACC
GGCCTGCTGCTGACCAGGGACGGCGGCGACACCAACGACACCGAGATCTTCAGGCCCACC
GGCGGAGACATGAGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGATCGTGGAGATC
AAGCCCCTGGGCGTGGCTCCAACCGAGGCCAAGAGCAGGGTGGTGAAGAGCGAGAAGAGC
GCCGTCACCATCGGCGCCGTGTTTCTGGGCTTCCTGGGAGCCGCCGGAAGCACCATGGGA
GCCGCCTCCATCACCCTGACCGTGCAGGCCAGGCAGCTGCTGTCCGGGATCGTGCAGCAG
CAGAGCAACCTGCTGCGGGCCATCGAAGCTCAGCAGCACATGCTGCAGCTGGCAGTCTGG
GGCATCAAGCAGCTGCAGGCCAGAGTGCTGGCCATCGAGAGATACCTGAAGGATCAGCAG
CTGCTCGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGCCGTGCCCTGGAAC
AACAGCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCTGGATGGAGTGG
GACAGAGAGATCAGCAACTACACCAACACAATCTACGAGCTGCTGGAGGTGTCCCAGAGC
CAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGGACAGCTGGAACAACCTGTGGAAC
TGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGCGGC
CTGATCGGCCTGAGGATCATCTTCGCCGTGCTGTCCATCGTGAACAGAGTGCGGCAGGGC
TACAGCCCCCTGAGCTTCCAGACCCTGATCCCCAACCAGAGAGAGCCCGACAGGCCCGGC
AGGATCGAGGAGGAGGGCGGCGAGCAGGACAAGGATAGATCTATCAGACTGGTGTCCGGC
TTCCTGGCCCTGGCCTGGGACGACCTGAGAAGCCTGTGCATCTTCCTGTACCACCACCTG
AGGGACCTGATCCTGATCGCCGCTAGAGCCACAGAGCTGCTGGGGAGGTCCAGCCTGAGG
GGCCTGCAGAGAGGCTGGGAGGCCCTGAAGTACCTGGGCAGCCTGGTGCAGTACTGGGGC
CTGGAGATCAAGAAGAGCGCCATCAACCTGCTGGACACAATCGCCATCGCCGTGGCCGAG
GGCACCGACAGGATCATCGAGATCGTGCAGAGGGCCTGTAGGGCCGTGCTGAACATCCTG

AGAAGGATCCGGCAGGGCCTGGAGGCTGCCCTGCAGTGATG
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FIGURE 15

HIV-1 C06980v0c22 gp160 codon optimized nucleic acid seq (SEQ ID NO: 16):

tPa signal is highlighted
ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGCGGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCTCAGGAAATCTTCCTG
GGCAAGAACGTGACCGAGAAGTTCAACATGTGGAAGAACTACATGGTGGACCAGATGCAC
GAGGACATCATCAGCCTGTGGGACCAGAGCCTGCAGCCCTGCGTGAAGCTGACCCCCCTG
TGCATCACCCTGAACTGCACCGACGTGACCGCCCACAACGGCAGCACCGTGTACGACAAC
AACGCCACCGTGGTGAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACATCACCACC
GAGCTGAGGGACAAGAGGAAGAAGGAGCACGCCCTGTTCAACAACCTGGACATCGTGCAG
CTGGACGGCAACAGCTCCCTGTACAGACTGATCAACTGCAACACCAGCATCATCAAGCAG
GCCTGCCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCAGCCGGCTTC
GTGATCCTGAAGTGCAACAACGAGACATTCAACGGCACCGGCCCCTGTAACAACGTGTCC
GCTGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGC
AGCCTGGCCAAGGGCGAGATCATGATCAGAAGCGAGAACATCACCGACAACGTGAAGACC
ATCATCGTGCACCTGAACAACAGCGTGGAGATCGTGTGCACCAGGCCCAACAACAACACC
AGGAAGAGCATCAGGATCGGCCCAGGCCAGACCTTCTACGCCACCGGCGACATCATCGGC
GACATCCGGCAGGCCTACTGCAGCATCAACGAGAGCAACTGGAACGCCACCCTGCAGAGG
GTGTCCAAGAAGCTGGCCGAGCACTTCCCCAACAAGACCATCCAGTTCAAGAGCCCCTCT
GGCGGCGACCTGGAGATCACCATGCACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGC
AACACATCCAAGCTGTTTAACGGGACCTACTACCCAAACGGCACATACTACCCAAACGGG
ACCAACAGCACCCTGATCATCCCATGCAGGATCAAGCAGATCATCAACATGTGGCAGGGC

GTGGGCAAGGCCATCTACGCCAGCCCAATCGCCGGCAACATCACCTGCCGGTCCAACATC
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FIGURE 15 (cont.)
ACCGGCCTGCTGCTGACCAGGGACGGCGGCGACACCAACGACACCGAGATCTTCAGGCCA
GCCGGCGGAGACATGAGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGATCGTGGAG
ATCAAGCCCCTGGGCGTGGCTCCAACCGAGGCCAAGAGAAGGGTGGTGAAGAGAGAGAAG
AGGGCCGTCACCATCGGCGCCGTGTTTCTGGGCTTCCTGGGAGCCGCCGGAAGCACCATG
GGAGCCGCCTCCATCACCCTGACCGTGCAGGCCAGGCAGCTGCTGTCCGGGATCGTGCAG
CAGCAGAGCAACCTGCTGAGAGCCATTGAGGCTCAGCAGCACATGCTGCAGCTGACAGTG
TGGGGCATCAAGCAGCTGCAGGCCAGAGTGCTGGCCATCGAGAGATACCTGAAGGATCAG
CAGCTGCTCGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGCCGTGCCCTGEG
AACAACTCCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCTGGATGGAG
TGGGACAGAGAGATCAGCAACTACACCAACACCATCTACGAGCTGCTGGAGGTGTCCCAG
AGCCAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGGATAGCTGGAACAACCTGTGG
AACTGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGC
GGCCTGATCGGCCTGAGGATCATCTTCGCCGTGCTGTCCATCGTGAACAGAGTGCGGCAG
GGCTACAGCCCCCTGAGCTTCCAGACCCTGATCCCCAACCAGAGAGAGCCCGACAGGCCC
GGCAGGATCGAGGAGGAGGGCGGCGAGCAGGACAAGGACAGATCCATCAGGCTGGTGTCC
GGCTTCCTGGCCCTGGCCTGGGACGACCTGAGAAGCCTGTGCATCTTCCTGTACCACCAC
CTGAGGGACTTCATCCTGATCGCCGCCAGGGCCACAGAGCTGCTGGGGAGGTCCAGCCTG
AGGGGCCTGCAGAGAGGCTGGGAGGCCCTGAAGTACCTGGGCAGCCTGGTGCAGTALTGE
GGCCTGGAGATCAAGAAGAGCGCCATCAACCTGCTGGACACAATCGCCATCGCCGTGGCC
GAGGGCACCGACAGGATCATCGAGATCGTGCAGAGGGCCTGTAGGGCCGTGCTGAACATC

CCCAGAAGGATCAGACAGGGGCTGGAGGCTGCCCTGCAGTGA
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FIGURE 16
HIV-1 C06980v0c22 gp160 DC codon optimized Nucleic acid seq (SEQ ID NO: 17):
tPa signal is highlighted

The gp120/gp41 cleavage site is mutated to prevent cleavage

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGCAACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGCGGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCTCAGGAAATCTTCCTG
GGCAAGAACGTGACCGAGAAGTTCAACATGTGGAAGAACTACATGGTGGACCAGATGCAC
GAGGACATCATCAGCCTGTGGGACCAGAGCCTGCAGCCCTGCGTGAAGCTGACCCCCCTG
TGCATCACCCTGAACTGCACCGACGTGACCGCCCACAACGGCAGCACCGTGTACGACAAC
AACGCCACCGTGGTGAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACATCACCACC
GAGCTGAGGGACAAGAGGAAGAAGGAGCACGCCCTGTTCAACAACCTGGACATCGTGCAG
CTGGACGGCAACAGCTCCCTGTACAGACTGATCAACTGCAACACCAGCATCATCAAGCAG
GCCTGCCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCAGCCGGCTTC
GTGATCCTGAAGTGCAACAACGAGACATTCAACGGCACCGGCCCCTGTAACAACGTGTCC
GCTGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGL
AGCCTGGCCAAGGGCGAGATCATGATCAGAAGCGAGAACATCACCGACAACGTGAAGACC
ATCATCGTGCACCTGAACAACAGCGTGGAGATCGTGTGCACCAGGCCCAACAACAACACC
AGGAAGAGCATCAGGATCGGCCCAGGCCAGACCTTCTACGCCACCGGCGACATCATCGGC
GACATCCGGCAGGCCTACTGCAGCATCAACGAGAGCAACTGGAACGCCACCCTGCAGAGG
GTGTCCAAGAAGCTGGCCGAGCACTTCCCCAACAAGACCATCCAGTTCAAGAGCCCCTCT

GGCGGCGACCTGGAGATCACCATGCACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGC
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FIGURE 16 (cont.)
AACACATCCAAGCTGTTTAACGGGACCTACTACCCAAACGGCACATACTACCCAAACGGG
ACCAACAGCACCCTGATCATCCCATGCAGGATCAAGCAGATCATCAACATGTGGCAGGGC
GTGGGCAAGGCCATCTACGCCAGCCCAATCGCCGGCAACATCACCTGCCGGTCCAACATC
ACCGGCCTGCTGCTGACCAGGGACGGCGGCGACACCAACGACACCGAGATCTTCAGGCCA
GCCGGCGGAGACATGAGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGATCGTGGAG
ATCAAGCCCCTGGGCGTGGCTCCAACCGAGGCCAAGAGCAGGGTGGTGAAGAGCGAGAAG
AGCGCCGTCACCATCGGCGCCGTGTTITCTGGGCTTCCTGGGAGCCGCCGGAAGCACCATG
GGAGCCGCCTCCATCACCCTGACCGTGCAGGCCAGGCAGCTGCTGTCCGGGATCGTGCAG
CAGCAGAGCAACCTGCTGAGAGCCATTGAGGCTCAGCAGCACATGCTGCAGCTGACAGTG
TGGGGCATCAAGCAGCTGCAGGCCAGAGTGCTGGCCATCGAGAGATACCTGAAGGATCAG
CAGCTGCTCGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGCCGTGCCCTGG
AACAACTCCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCTGGATGGAG
TGGGACAGAGAGATCAGCAACTACACCAACACCATCTACGAGCTGCTGGAGGTGTCCCAG
AGCCAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGGATAGCTGGAACAACCTGTGG
AACTGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGC
GGCCTGATCGGCCTGAGGATCATCTTCGCCGTGCTGTCCATCGTGAACAGAGTGCGGCAG
GGCTACAGCCCCCTGAGCTTCCAGACCCTGATCCCCAACCAGAGAGAGCCCGACAGGCCC
GGCAGGATCGAGGAGGAGGGCGGCGAGCAGGACAAGGACAGATCCATCAGGCTGGTGTCC
GGCTTCCTGGCCCTGGCCTGGGACGACCTGAGAAGCCTGTGCATCTTCCTGTACCACCAC
CTGAGGGACTTCATCCTGATCGCCGCCAGGGCCACAGAGCTGCTGGGGAGGTCCAGCCTG
AGGGGCCTGCAGAGAGGCTGGGAGGCCCTGAAGTACCTGGGCAGCCTGGTGCAGTACTGG
GGCCTGGAGATCAAGAAGAGCGCCATCAACCTGCTGGACACAATCGCCATCGCLCGTGGLC
GAGGGCACCGACAGGATCATCGAGATCGTGCAGAGGGCCTGTAGGGCCGTGCTGAACATC

CCCAGAAGGATCAGACAGGGGCTGGAGGCTGCCCTGCAGTGA
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FIG 17
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FIGURE 18

pSWTIPK3 sequence (SEQ 1D NO: 18):

TGGCACATGGCCAATGCATATCGATCTATACATTGAATCAATATTGGCAATTAGCCATAT
TAGTCATTGGTTATATAGCATAAATCAATATTGGCTATTGGCCATTGCATACGTTGTATC
TATATCATAATATGTACATTTATATTGGCTCATGTCCAATATGACCGCCATGTTGACATT
GATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATA
TGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACC
CCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCC
ATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGT
ATCATATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATT
ATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTG
ACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACC
AAAATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTGACGCAAATGGGCG
GTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCG
CCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCC
TCCGCGGCCGGGAACGGTGCATTGGAACGCGGATTCCCCGTGCCAAGAGTGACGTAAGTA
CCGCCTATAGACTCTATAGGCACACCCCTTTGGCTCTTATGCATGCTATACTGTTTTTGG
CTTGGGGCCTATACACCCCCGCTTCCTTATGCTATAGGTGATGGTATAGCTTAGCCTATA
GGTGTGGGTTATTGACCATTATTGACCACTCCCCTATTGGTGACGATACTTTCCATTACT
AATCCATAACATGGCTCTTTGCCACAACTATCTCTATTGGCTATATGCCAATACTCTGTC
CTTCAGAGACTGACACGGACTCTGTATTTTTACAGGATGGGGTCCCATTTATTATTTACA
AATTCACATATACAACAACGCCGTCCCCCGTGCCCGCAGTTTTTATTAAACATAGCGTGG

GATCTCCACGCGAATCTCGGGTACGTGTTCCGGACATGGGCTCTTCTCCGGTAGCGGCGG
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FIGURE 18 (cont. - 1)
AGCTTCCACATCCGAGCCCTGGTCCCATGCCTCCAGCGGCTCATGGTCGCTCGGCAGCTC
CTTGCTCCTAACAGTGGAGGCCAGACTTAGGCACAGCACAATGCCCACCACCACCAGTGT
GCCGCACAAGGCCGTGGCGGTAGGGTATGTGTCTGAAAATGAGCTCGGAGATTGGGCTCG
CACCGCTGACGCAGATGGAAGACTTAAGGCAGCGGCAGAAGAAGATGCAGGCAGCTGAGT
TGTTGTATTCTGATAAGAGTCAGAGGTAACTCCCGTTGCGGTGCTGTTAACGGTGGAGGG
CAGTGTAGTCTGAGCAGTACTCGTTGCTGCCGCGCGCGCCACCAGACATAATAGCTGACA
GACTAACAGACTGTTCCTTTCCATGGGTCTTTTCTGCAGTCACCGTCCATTTAAATACGC
GTGCCACCATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAG
TCTTCGTTACTACCACAGAGGCTAGCGGGGATATCGGCGCCGAATTCGGATCCACTAGTA
GATCTCTCGAGAACGGCCGCCAGTGTGCTGGAATTAATTCGCTGTCTGCGAGGGCCAGCT
GTTGGGGTGAGTACTCCCTCTCAAAAGCGGGCATGACTTCTGCGCTAAGATTGTCAGTTT
CCAAAAACGAGGAGGATTTGATATTCACCTGGCCCGCGGTGATGCCTTTGAGGGTGGCCG
CGTCCATCTGGTCAGAAAAGACAATCTTTTTGTTGTCAAGCTTGAGGTGTGGCAGGCTTG
AGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGCCTTTCTCTCCACAGGTGT
CCACTCCCAGGTCCAACTGCAGGTCGAGCATGCATCTAGGGCGGCCAATTCCGCCCCTCT
CCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTT
GTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCT
GGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAA
GGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACG
TCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGLCGGC
CAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTG
AGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTG
AAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGC

TTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTG
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FIGURE 18 (cont. - 2)

GTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCCACAAGGAGACGACCTTCCA
TGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCCGGGCCGTAC
GCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTGGACCCGGACC
GCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACA
TCGGCAAGGTGTGGGTCGCGGACGACGGCGCTGCGGTGGCGGTCTGGACCACGCCGGAGA
GCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGLCGCATGGCCGAGTTGAGCGGTT
CCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCTCCGCACCGGCCCAAGGAGC
CCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCA
GCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCLTTCCTGG
AGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCG
ACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGAC
GCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGGCTCCGACC
GAAGCCACCCGGGGCGGCCCCGCCGACCCCGCACCCGCCCCCGAGGCCCACCGACGTCGA
CCTCGAGGGCGCGCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTIGTTG
TTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCT
AATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTG
GGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATG
CGGTGGGCTCTATGGCTTCTGCGGCCGCAGCTTGGCGTAATCATGGTCATAGCTGTTTCC
TGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTG
TAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCC
CGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGE
GAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTC

GGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCAC
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FIGURE 18 (cont. - 3)

AGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAA
CCGTAAAAAG GCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCA
CAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGC
GTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATA
CCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTA
TCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCA
GCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGA
CTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGG
TGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGG
TATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGG
CAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAG
AAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAA
CGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGAT
CCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTC
TGACAGTTAGAAAAACTCATCGAGCATCAAATGAAACTGCAATTTATTCATATCAGGATT
ATCAATACCATATTTTTGAAAAAGCCGTTTCTGTAATGAAGGAGAAAACTCACCGAGGCA
GTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGCGATTCCGACTCGTCCAACATCAAT
ACAACCTATTAATTTCCCCTCGTCAAAAATAAGGTTATCAAGTGAGAAATCACCATGAGT
GACGACTGAATCCGGTGAGAATGGCAAAAGCTTATGCATTTCTTTCCAGACTTGTTCAAC
AGGCCAGCCATTACGCTCGTCATCAAAATCACTCGCATCAACCAAACCGTTATTCATTCG
TGATTGCGCCTGAGCGAGACGAAATACGCGATCGCTGTTAAAAGGACAATTACAAACAGG
AATCGAATGCAACCGGCGCAGGAACACTGCCAGCGCATCAACAATATTTTCACCTGAATC

AGGATATTCTTCTAATACCTGGAATGCTGTTTTCCCGGGGATCGCAGTGGTGAGTAACCA



WO 2012/149038 PCT/US2012/035026

FIGURE 18 (cont. - 4)

TGCATCATCAGGAGTACGGATAAAATGCTTGATGGTCGGAAGAGGCATAAATTCCGTCAG
CCAGTTTAGTCTGACCATCTCATCTGTAACATCATTGGCAACGCTACCTTTGCCATGTTT
CAGAAACAACTCTGGCGCATCGGGCTTCCCATACAATCGATAGATTGTCGCACCTGATTG
CCCGACATTATCGCGAGCCCATTTATACCCATATAAATCAGCATCCATGTTGGAATTTAA
TCGCGGCCTTGAGCAAGACGTTTCCCGTTGAATATGGCTCATACTCTTCCTTTTTCAATA
TTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATITA

GAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCAC



WO 2012/149038 PCT/US2012/035026

FIGURE 19

1 2 3 4 5 6 7 8 9 10 11 12 kDa

250
150

100
75

50
37
25
20
15




WO 2012/149038 PCT/US2012/035026

FIGURE 20
1 2 3 4 5 6 7 8 9 10 11 12 13 KbDa
, 250
gp160 —> 150
100
gpal —> 75
50

37



WO 2012/149038 PCT/US2012/035026

FIGURE 21
pSWC06980v0c22 gp145
7866 bps
APHI . Enhancer
Intron A
puc Origin
Kozak Sequence
t-Pa Signal —=<7 _Nhe |
" 6000 2000
BGH Poly A

Puromycin acetyl-tra

C06980v0c22 gp145

ECMV IRES
VS (synthetic intron)



WO 2012/149038 PCT/US2012/035026

FIGURE 22

pSWC06980v0c22 gpl45 sequence (SEQ ID NO: 19):

TGGCACATGGCCAATGCATATCGATCTATACATTGAATCAATATTGGCAATTAGCCATAT
TAGTCATTGGTTATATAGCATAAATCAATATTGGCTATTGGCCATTGCATACGTTGTATC
TATATCATAATATGTACATTTATATTGGCTCATGTCCAATATGACCGCCATGTTGACATT
GATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATA
TGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACC
CCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCC
ATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGT
ATCATATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATT
ATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTG
ACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACC
AAAATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTGACGCAAATGGGCG
GTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCG
CCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCC
TCCGCGGCCGGGAACGGTGCATTGGAACGCGGATTCCCCGTGCCAAGAGTGACGTAAGTA
CCGCCTATAGACTCTATAGGCACACCCCTTTGGCTCTTATGCATGCTATACTGTTTITGG
CTTGGGGCCTATACACCCCCGCTTCCTTATGCTATAGGTGATGGTATAGCTTAGCCTATA
GGTGTGGGTTATTGACCATTATTGACCACTCCCCTATTGGTGACGATACTTITCCATTACT
AATCCATAACATGGCTCTTTGCCACAACTATCTCTATTGGCTATATGCCAATACTCTGTC
CTTCAGAGACTGACACGGACTCTGTATTTTTACAGGATGGGGTCCCATTTATTATTTACA
AATTCACATATACAACAACGCCGTCCCCCGTGCCCGCAGTTTTTATTAAACATAGCGTGG

GATCTCCACGCGAATCTCGGGTACGTGTTCCGGACATGGGCTCTTCTCCGGTAGCGGCGG
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FIGURE 22 (cont.-1)
AGCTTCCACATCCGAGCCCTGGTCCCATGCCTCCAGCGGCTCATGGTCGCTCGGCAGCTC
CTTGCTCCTAACAGTGGAGGCCAGACTTAGGCACAGCACAATGCCCACCACCACCAGTGT
GCCGCACAAGGCCGTGGCGGTAGGGTATGTGTCTGAAAATGAGCTCGGAGATTGGGCTCG
CACCGCTGACGCAGATGGAAGACTTAAGGCAGCGGCAGAAGAAGATGCAGGCAGCTGAGT
TGTTGTATTCTGATAAGAGTCAGAGGTAACTCCCGTTGCGGTGCTGTTAACGGTGGAGGG
CAGTGTAGTCTGAGCAGTACTCGTTGCTGCCGCGCGCGCCACCAGACATAATAGCTGACA
GACTAACAGACTGTTCCTTTCCATGGGTCTTTTCTGCAGTCACCGTCCATTTAAATACGC
GTGCCACCATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAG
TCTTCGTTACTACCACAGAGGCTAGCAACCTGTGGGTGACCGTGTACTACGGCGTGCCCG
TGTGGAGAGAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGCGGG
AGGTGCACAACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCTCAGGAAA
TCTTCCTGGGCAAGAACGTGACCGAGAAGTTCAACATGTGGAAGAACTACATGGTGGACC
AGATGCACGAGGACATCATCAGCCTGTGGGACCAGAGCCTGCAGCCCTGCGTGAAGCTGA
CCCCCCTGTGCATCACCCTGAACTGCACCGACGTGACCGCCCACAACGGCAGCACCGTGT
ACGACAACAACGCCACCGTGGTGAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACA
TCACCACCGAGCTGAGGGACAAGAGGAAGAAGGAGCACGCCCTGTTCAACAACCTGGACA
TCGTGCAGCTGGACGGCAACAGCTCCCTGTACAGACTGATCAACTGCAACACCAGCATCA
TCAAGCAGGCCTGCCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCAG
CCGGCTTCGTGATCCTGAAGTGCAACAACGAGACATTCAACGGCACCGGCCCCTGTAACA
ACGTGTCCGCTGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGTCCACCCAGCTGCTGC
TGAACGGCAGCCTGGCCAAGGGCGAGATCATGATCAGAAGCGAGAACATCACCGACAACG
TGAAGACCATCATCGTGCACCTGAACAACAGCGTGGAGATCGTGTGCACCAGGCCCAACA
ACAACACCAGGAAGAGCATCAGGATCGGCCCAGGCCAGACCTTCTACGCCACCGGCGACA

TCATCGGCGACATCCGGCAGGCCTACTGCAGCATCAACGAGAGCAACTGGAACGCCACCC
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FIGURE 22 (cont.-2)

TGCAGAGGGTGTCCAAGAAGCTGGCCGAGCACTTCCCCAACAAGACCATCCAGTTCAAGA
GCCCCTCTGGCGGCGACCTGGAGATCACCATGCACAGCTTCAACTGCAGGGGCGAGTTCT
TCTACTGCAACACATCCAAGCTGTTTAACGGGACCTACTACCCAAACGGCACATACTACC
CAAACGGGACCAACAGCACCCTGATCATCCCATGCAGGATCAAGCAGATCATCAACATGT
GGCAGGGCGTGGGCAAGGCCATCTACGCCAGCCCAATCGCCGGCAACATCACCTGCCGGT
CCAACATCACCGGCCTGCTGCTGACCAGGGACGGCGGCGACACCAACGACACCGAGATCT
TCAGGCCAGCCGGCGGAGACATGAGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGA
TCGTGGAGATCAAGCCCCTGGGCGTGGCTCCAACCGAGGCCAAGAGCAGGGTGGTGAAGA
GCGAGAAGAGCGCCGTCACCATCGGCGCCGTGTTTCTGGGCTTCCTGGGAGCCGCCGGAA
GCACCATGGGAGCCGCCTCCATCACCCTGACCGTGCAGGCCAGGCAGCTGCTGTCCGGGA
TCGTGCAGCAGCAGAGCAACCTGCTGAGAGCCATTGAGGCTCAGCAGCACATGCTGCAGC
TGACAGTGTGGGGCATCAAGCAGCTGCAGGCCAGAGTGCTGGCCATCGAGAGATACCTGA
AGGATCAGCAGCTGCTCGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGLCG
TGCCCTGGAACAACTCCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCT
GGATGGAGTGGGACAGAGAGATCAGCAACTACACCAACACCATCTACGAGCTGCTGGAGG
TGTCCCAGAGCCAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGGATAGCTGGAACA
ACCTGTGGAACTGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGAAGAAGAAGTGAA
TTCGGATCCACTAGTAGATCTCTCGAGAACGGCCGCCAGTGTGCTGGAATTAATTCGCTG
TCTGCGAGGGCCAGCTGTTGGGGTGAGTACTCCCTCTCAAAAGCGGGCATGACTTCTGCG
CTAAGATTGTCAGTTTCCAAAAACGAGGAGGATTTGATATTCACCTGGCCCGCGGTGATG
CCTTTGAGGGTGGCCGCGTCCATCTGGTCAGAAAAGACAATCTTTTTGTTGTCAAGCTTG
AGGTGTGGCAGGCTTGAGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGCCT

TTCTCTCCACAGGTGTCCACTCCCAGGTCCAACTGCAGGTCGAGCATGCATCTAGGGCGG
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FIGURE 22 (cont.-3)

CCAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATA
AGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGT
GAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCT
CGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTC
TTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGA
CAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACC
CCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGT
ATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGG
GCCTCGGTGCACATGCTTTACATGTGTTITAGTCGAGGTTAAAAAAACGTCTAGGCCCCCC
GAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCCACA
AGGAGACGACCTTCCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGAC
GTCCCCCGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCAC
ACCGTGGACCCGGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACG
CGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCTGCGGTGGCGGTC
TGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATG
GCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCTCCG
CACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAG
GGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGLCGGG
GTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGC
TTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGC
AAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGA
CCCCATGGCTCCGACCGAAGCCACCCGGGGCGGCCCCGCCGACCCCGCACCCGCCLCCGA

GGCCCACCGACGTCGACCTCGAGGGCGCGCCGCTGATCAGCCTCGACTGTGCCTTCTAGT
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FIGURE 22 (cont.-4)

TGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACT
CCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCAT
TCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGC
AGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGCGGCCGCAGCTTGGCGTAATCAT
GGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAG
CCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTG
CGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAA
TCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCA
CTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGG
TAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCC
AGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCC
CCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGAC
TATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCC
TGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTICTCATA
GCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGC
ACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCA
ACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAG
CGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTA
GAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTG
GTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGC
AGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGT
CTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAA

GGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATAT
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FIGURE 22 (cont.-5)

ATGAGTAAACTTGGTCTGACAGTTAGAAAAACTCATCGAGCATCAAATGAAACTGCAATT
TATTCATATCAGGATTATCAATACCATATTTTTGAAAAAGCCGTTTCTGTAATGAAGGAG
AAAACTCACCGAGGCAGTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGCGATTCCGA
CTCGTCCAACATCAATACAACCTATTAATTTCCCCTCGTCAAAAATAAGGTTATCAAGTG
AGAAATCACCATGAGTGACGACTGAATCCGGTGAGAATGGCAAAAGCTTATGCATTTCTT
TCCAGACTTGTTCAACAGGCCAGCCATTACGCTCGTCATCAAAATCACTCGCATCAACCA
AACCGTTATTCATTCGTGATTGCGCCTGAGCGAGACGAAATACGCGATCGCTGTTAAAAG
GACAATTACAAACAGGAATCGAATGCAACCGGCGCAGGAACACTGCCAGCGCATCAACAA
TATTTTCACCTGAATCAGGATATTCTTCTAATACCTGGAATGCTGTTTTCCCGGGGATCG
CAGTGGTGAGTAACCATGCATCATCAGGAGTACGGATAAAATGCTTGATGGTCGGAAGAG
GCATAAATTCCGTCAGCCAGTTTAGTCTGACCATCTCATCTGTAACATCATTGGCAACGC
TACCTTTGCCATGTTTCAGAAACAACTCTGGCGCATCGGGCTTCCCATACAATCGATAGA
TTGTCGCACCTGATTGCCCGACATTATCGCGAGCCCATTTATACCCATATAAATCAGCAT
CCATGTTGGAATTTAATCGCGGCCTTGAGCAAGACGTTTCCCGTTGAATATGGCTCATAC
TCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACA
TATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAG

TGCCAC
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FIGURE 23
HIV-1 C06980v0c22 gp145 codon optimized nucleic acid seq. (SEQ ID NO: 20):

tPa signal is highlighted

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGCGGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCTCAGGAAATCTTCCTG
GGCAAGAACGTGACCGAGAAGTTCAACATGTGGAAGAACTACATGGTGGACCAGATGCAC
GAGGACATCATCAGCCTGTGGGACCAGAGCCTGCAGCCCTGCGTGAAGCTGACCCCCCTG
TGCATCACCCTGAACTGCACCGACGTGACCGCCCACAACGGCAGCACCGTGTACGACAAC
AACGCCACCGTGGTGAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACATCACCACC
GAGCTGAGGGACAAGAGGAAGAAGGAGCACGCCCTGTTCAACAACCTGGACATCGTGCAG
CTGGACGGCAACAGCTCCCTGTACAGACTGATCAACTGCAACACCAGCATCATCAAGCAG
GCCTGCCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCAGCCGGCTTC
GTGATCCTGAAGTGCAACAACGAGACATTCAACGGCACCGGCCCCTGTAACAACGTGTCC
GCTGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGC
ATCATCGTGCACCTGAACAACAGCGTGGAGATCGTGTGCACCAGGCCCAACAACAACACC
AGGAAGAGCATCAGGATCGGCCCAGGCCAGACCTTCTACGCCACCGGCGACATCATCGGC
GACATCCGGCAGGCCTACTGCAGCATCAACGAGAGCAACTGGAACGCCACCCTGCAGAGG
GTGTCCAAGAAGCTGGCCGAGCACTTCCCCAACAAGACCATCCAGTTCAAGAGCCCCTCT
GGCGGCGACCTGGAGATCACCATGCACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGC
AACACATCCAAGCTGTTTAACGGGACCTACTACCCAAACGGCACATACTACCCAAACGGG

ACCAACAGCACCCTGATCATCCCATGCAGGATCAAGCAGATCATCAACATGTGGCAGGGC



WO 2012/149038 PCT/US2012/035026

FIGURE 23 (cont.)
GTGGGCAAGGCCATCTACGCCAGCCCAATCGCCGGCAACATCACCTGCCGGTCCAACATC
ACCGGCCTGCTGCTGACCAGGGACGGCGGCGACACCAACGACACCGAGATCTTCAGGCCA
GCCGGCGGAGACATGAGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGATCGTGGAG
ATCAAGCCCCTGGGCGTGGCTCCAACCGAGGCCAAGAGCAGGGTGGTGAAGAGCGAGAAG
AGCGCCGTCACCATCGGCGCCGTGTTITCTGGGCTTCCTGGGAGCCGCCGGAAGCACCATG
GGAGCCGCCTCCATCACCCTGACCGTGCAGGCCAGGCAGCTGCTGTCCGGGATCGTGCAG
CAGCAGAGCAACCTGCTGAGAGCCATTGAGGCTCAGCAGCACATGCTGCAGCTGACAGTG
TGGGGCATCAAGCAGCTGCAGGCCAGAGTGCTGGCCATCGAGAGATACCTGAAGGATCAG
CAGCTGCTCGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGCCGTGCCCTGE
AACAACTCCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCTGGATGGAG
TGGGACAGAGAGATCAGCAACTACACCAACACCATCTACGAGCTGCTGGAGGTGTCCCAG
AGCCAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGGATAGCTGGAACAACCTGTGG

AACTGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGAAGAAGAAGTGA



WO 2012/149038 PCT/US2012/035026

FIGURE 24
HIV-1 C06980v0c22 gp145 protein (SEQ ID NO: 32):

tPa signal is highlighted

MDAMKRGLCCVLLLCGAVEVTTTEAS NLWVTVYYGVPVWREAKTTLFCASDAKAYEREVH
NVWATHACVPTDPDPQEIFLGKNVTEKFNMWKNYMVDQMHEDIISLWDQSLQPCVKLTPL
CITLNCTDVTAHNGSTVYDNNATVVNSTNEIKNCSFNITTELRDKRKKEHALFNNLDIVQ,
LDGNSSLYRLINCNTSIIKQACPKISFDPIPIHYCAPAGFVILKCNNETFNGTGPCNNVS
AVQCTHGIKPVVSTQLLLNGSLAKGEIMIRSENITDNVKTIIVHLNNSVEIVCTRPNNNT
RKSIRIGPGQTFYATGDIIGDIRQAYCSINESNWNATLQRVSKKLAEHFPNKTIQFKSPS
GGDLEITMHSFNCRGEFFYCNTSKLFNGTYYPNGTYYPNGTNSTLIPCRIKQINMWQG
VGKAIYASPIAGNITCRSNITGLLLTRDGGDTNDTEIFRPAGGDMRDNWRSELYKYKIVE
IKPLGVAPTEAKSRVVKSEKSAVTIGAVFLGFLGAAGSTMGAASITLTVQARQLLSGIVQ,
QQSNLLRAIEAQQHMLQLTVWGIKQLQARVLAIERYLKDQQLLGIWGCSGKLICTTAVPW
NNSWSNRTQDEIWKNLTWMEWDREISNYTNTIVELLEVSQSQQERNEKDLLALDSWNNLW

NWFDISNWLWYIKKKK
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FIGURE 25
(A) tPa signal (SEQ ID NOS: 33 and 21)

Highlighted regions are from the Nhel cloning site. This is not part of a native tPa gene, but s
incorporated for cloning purposes. Cleavage occurs between the Aand S.

Nucleic acid
ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTICGTT
TCG GCTAGC (SEQ ID NO: 33)

Protein

MDAMKRGLCCVLLLCGAVFVS AS (SEQ ID NO: 21)

(B) tPa signal (SEQ ID NOS: 34 and 22)

Highlighted regions are from the Nhel cloning site. This is not part of a native tPa gene, but is
incorporated for cloning purposes. Cleavage occurs between the Aand S.

Nucleic acid

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAG GCT AGC (SEQID NO: 34)
Protein

MDAMKRGLCCVLLLCGAVFVTTTE AS (SEQ ID NO: 22)
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FIGURE 26
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FIGURE 29
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FIGURE 30
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FIGURE 31

Harvest Cell Culture Conditioned Media
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Concentration of Conditioned Media using TFF
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FIGURE 32
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FIGURE 33

Harvest Cell Culture Conditioned Media
Volume=11L

'

Concentration of Conditioned Media using TFF
Final Volume = 1L

{

Lectin Affinity Chromatography
Volame = 38 ml

\

Concentration using 51 kDa MWCO filter
Volume = 20 ml

'

Reduce intermolecular disulfide bonds in 1/2 of
product using DTT.

{

Buffer exchange on PD-10 into PBS.
Volume = 22 md @ 1.0 mgfml
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FIGURE 34

Peak: 123
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FIGURE 35

C3728v2c6 WT

C3728v2c6 DC

C06838v1c48 WT
C06838v1C48 DC
C06980v1c3 WT
Cc06980v1ic3 DC
C06980v0c22 WT
Cco06980v0c22 DC

C3728v2c6 WT

C3728v2c6 DC

C06838v1c48 WT
Cc06838v1C48 DC
C06980vi1ic3 WT
C06980vic3 DC
C06980v0c22 WT
co6280v0c22 DC

C3728v2c6 WT

C3728v2c6 DC

Cc06838vlc48 WT
Cc06838v1iC48 DC
C06980v1c3 WT
Cc06980vic3 DC
c06980v0c22 WT
C06980v0c22 DC

C3728v2c6 WT

C3728v2c6 DC

C06838vic48 WT
C06838v1C48 DC
C06980vic3 WT
C06980v1c3 DC
C06980v0c22 WT
C06980v0c22 DC

C3728v2c6 WT

C3728v2c6 DC

C06838vic48 WT
Cc06838v1C48 DC
Cc06980vic3 WT
C06980v1c3 DC
Cc06980v0c22 WT
C06980v0c22 DC

C3728v2c6 WT

C3728v2c6 DC

Cc06838vic48 WT
co6838v1iC48 DC
Cc06980v1ic3 WT
C06980v1ic3 DC
Cc06980v0c22 WT
C06980v0c22 DC
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SNLWVIVYYGVPVWKEAKTTLFCASDAKAYEKEVHNVWATHACVPTDPNP
SNLWVTVYYGVPVWKEAKTTLFCASDAKAYEKEVHNVWATHACVPTDPNP
SNLWVTVYYGVPVWREAKTTLFCASDAKAYEKEVHNVWATHACVPTDPDP
SNLWVTVYYGVPVWREAKTTLFCASDAKAYEKEVHNVWATHACVPTDPDP
SNLWVTVYYGVPVWREAKTTLFCASDAKAYEREVHNVWATHACVPTDPDP
SNLWVTVYYGVPVWREAKTTLFCASDAKAYEREVENVWATHACVPTDPDP
SNLWVTVYYGVPVWREAKTTLFCASDAKAYEREVENVWATHACVPTDPDP
SNLWVTVYYGVPVWREAKTTLFCASDAKAYEREVHENVWATHACVPTDPDP

MVDQMHEDIISLWDQSLQPCVKLTPLCITLN
MVDQMHEDIISLWDQSLOPCVKLTPLCITLN

KDEKFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEKDIIIRSENLT
KDEKFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEKDIIIRSENLT
NDKPFNGTGPCHNVSTVQCTHGIKPVISTQLLLNGSLAEKEVIIRFENLT
Nt PFNGTGPCHNVS?VQCTHGIKPVISTQLLLNGSLAEKEVIIRFENLT
NNETFNGTGPCNNVSAVQCTHGIKPVVSTQLLLNGSLAKGEIMIRSENLT
NNETFNGTGPCNNVSAVQCTHGIKPVVSTQLLLNGSLAKGEIMIRSENLT
NNEIFNGTGPCNNVSAVQCTHGIKPVVSTQLLLNGSLAKGEIMIRSENIT
NNETFNGTGPCNNVSAVQCTHGIKPVVSTQLLLNGSLAKGEIMIRSENLT

NNVKTIMVHLNESVEINCTRPNNNTRKSIRIGPGQTFYATGGIIGNIRQA
NNVKTIMVHLNESVEINCTRPNNNTRKSIRIGPGQTFYATGEIIGNIRQA
DNAKTITVOLNQSIEIKCIRPNNNTRESIRIGPGQAFYATRDIIGDIRRA
DNAKTIIVQLNQSIEIKCIRPNNNTRESIRIGPGQAFYATRDIIGDIRRA
NNVKTIIVHENKSVEIVCTRPNNNTRKSIRIGPGQTFYATGDIIGDIRQA
NNVKTIIVHENKSVEIVCTRPNNNTRKSIRIGPGQTFYATGDIIGDIRQA
DNVKTIIVHLNNSVEIVCTRPNNNTRKSIRIGPGQTFYATGDIIGDIRQA
DNVKTIIVHLNNSVEIVCTRPNNNTRKSIRIGPGQTFYATGDIIGDIRQA

01081749.D0OC
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FIGURE 35

C3728v2c6 WT
C3728v2¢c6 DC
C06838v1ic48 WT
Cc06838v1C48 DC
Cc06980v1ic3 WT
Cc06980vic3 DC
Cc06980v0c22 WT
C06980v0c22 DC

C3728v2cé6 WT

C3728v2c6 DC

C06838v1c48 WT
C06838v1C48 DC
C06980vic3 WT
C06980vic3 DC
C06980v0c22 WT
C06980v0c22 DC

C3728v2c6 WT

C3728v2cée DC

C06838vic48 WT
C06838v1C48 DC
C06980v1c3 WT
€C06980v1ic3 DC
C06980v0c22 WT
C06980v0c22 DC

C3728v2cé6 WT

C3728v2cé DC

C06838v1c48 WT
Cc06838v1C48 DC
C06980vic3 WT
C06980v1ic3 DC
C06980v0c22 WT
co6980v0c22 DC

C3728v2ce WT

C3728v2ce DC

Cc06838v1c48 WT
C06838v1C48 DC
C06980v1ic3 WT
C06980v1ic3d DC
C06980v0Cc22 WT
Cc06980v0c22 DC

C3728v2c6 WT
C3728v2cé6 DC
C06838v1lc48 WT
C06838v1C48 DC
C06980vic3 WT
C06980vi1c3 DC
C06980v0c22 WT
Cc06980v0c22 DC
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(cont.-1)

[SGGDLEITHSFNCRG
 SGGDLEITIHSFNCRG
 SGGDLEITTHSFNCRG
'SGEDLEITMHSFNCRG
'SGGDLEITHMHSFNCRG
TSGGDLEITMHSFNCRG

EFFYRNTSKLFN
EFFYRNTSKLFN

PCRIKQIVNMWQGVG
PCRIKQIVNMWQGVGRAM

PCRIKQIINMWQGVGKAI
PCRIKQIINMWQGVGKAL
PCRIKQIINMWQGVGEAT

EFFYCNTSKLFN
EFFYCNTSKLEN

'FRPGGGDMRDNWRSELY
TETFRPGGGDMRDNWRSELY
BPIE ETFRPGGGDMRNNWRSELY
YAPPIEGNITCRSNITGLLLTRDGG Ef FRPEGGDMRNNWRSELY
YASPIAGHTTCRSNITGLLLTRDGGD E1FRPZGGDMRDNWRSELY
YASPIAGSITCRSNITGLLLTRDGGD N‘ TEIFRPTGGDMRDNWRSELY
YASpIAGNITCRSNITGLLLTRDGGDTN'jTEEFRPAGGDMRDNWRSELY
YASPIAGNITCRSNITGLLLTRDGGDIND~TEIFRPAGGDMRDNWRSELY

YAPPTAGNITCYSNITGLLLTRDGGDHN
YAPPIAGNITCYSNITGLLLTRDGGDHN

RAVGLGAVFLGFLGAAGSTMGAAS

AVEICAVFLGFLGAAGSTMGAAS
RAVGMGAVFLGFLGAAGSTMGAAS
SAVGMGAVFLGFLGAAGSTMGAAS

AVHTGAVFLGFLGAAGSTMGAAS
VTIGAVFLGFLGAAGSTMGAAS
AVTIGAVFLGFLGAAGSTMGAAS

KYKIVEIKPLGVAPTE SAVTIGAVFLGFLGARGSTMGAAS

ITLTVQARQLLSGIVQQQSNLLRATIEAQQHMLOLTVWGIKQLOTKVLATE
ITLTVQARQLLSGIVQQQOSNLLRATIEAQQOHMLOLTVWGIKQLQEKVLATE
LTLTVOARQVLSGIVQQQOSNLLRAIEAQQHMLOLTVWGIKQLQTRVLAIE
LTLTVQARQVLSGIVQQQSNLLRATIEAQQOHMLQLTVWGIKQLOFRVLAIE
ITLTVQARQLLSGIVQQQSNLLRATIEAQQHMLOLAVWG IKQLOARVLATE
ITLTVQARQLLSGIVQQQSNLLRATEAQQHMLQLAVWGIKQLOARVLAIE
ITLTVQARQLLSGIVQQQSNLLRATEAQQHMLOLTVWGIKQLOARVLAIE
ITLTVQARQLLSGIVQQQSNLLRATEAQQHMLOLTVWGIKQLOARVLAIE

RYLODQOLLGIWGCSGKLICTTNVPWNS SWSNKSLKATWDNMTWMQWDRE
RYLODQQLLGIWGCSGKLICTTNVPWNSSWSNKSLKAIWDNMTWMOWDRE
RYLKDQQLLGLWGCSGKLICTTAVPWNSSWSNKSEI D TWRNMTWMOWDRE
RYLKDQQLLGLWGCSGKLICTTAVPWNSSWSNKSEL DI WNNMTWMOWDRE
RYLKDQQLLGIWGCSGKLICTTAVPWNNSWSNRTODE IWKNLTWMEWDRE
RYLKDQQLLGIWGCSGKLICTTAVPWNNSWSNRIODE I WKNL TWMEWDRE
RYLKDQQLLGIWGCSGKLICTTAVPWNESWSNRIODE TWKNL TWMEWDRE
RYLKDQQLLGIWGCSGKLICTTAVPWNNSWSNRTODE TWKNL TWMEWDRE
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FIGURE 35 (cont.-2)

C3728v2¢c6 WT

C3728v2c6 DC

C06838v1c48 WT
Cc06838v1C48 DC
C06980v1c3 WT
C06980v1c3 DC
C06980v0Cc22 WT
C06980v0c22 DC

C3728v2c6 WT
C3728v2c6 DC
C06838v1ic48 WT
Cc06838v1C48 DC
C06980vic3 WT
C06980v1ic3 DC
C06980v0c22 WT
C06980v0c22 DC

C3728v2c6 WT

C3728v2ce DC

C06838vi1c48 WT
Cc06838v1C48 DC
C069580v1c3 WT
C06980v1ic3 DC
C06980v0c22 WT
Cc06980v0c22 DC

C3728v2c6e WT
C3728v2c6 DC
C06838v1c48 WT
c06838v1C48 DC
C06980v1c3 WT
C06980vi1c3 DC
C06980v0c22 WT
C06980v0c22 DC

C3728v2cé6 WT

C3728v2cé DC

Cc06838v1ic48 WT
Cc06838v1C48 DC
C06980vic3 WT
C06980v1c3 DC
C06980v0c22 WT
C06980v0c22 DC
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ISNYTNTIYRLLEQS'”QQEKNEKDLLALNSWNNLWSWF"ITNWLWYIRI

TKWLWYIKI
ISNYTNTIYBLLEVSQNQQERNEKDLLALDSWNNLWNWFBISNWLWYIKI
ISNYTNTIYELLEVSQSQQERNEKDLLALDSWNNLWNWFDISNWLWYIKI
ISNYTNTIYELLEVSQSQOERNEKDLLALDSWNNLWNWFDISNWLWYIKI
ISNYTNTIYELLEVSQSQQERNEKDLLALDSWNNLWNWFDISNWLWYIKI

FIMIVGGLIGLRIIFA LSIVNRVRQGYSPLSFQTLTPNQRQPDRLGRIE
FIMIVGGLIGLRIIFA,LSIVNRVRQGYSPLSFQTL?PNQR@ DRLGRIE
FIfIVGGLIGLRIIFAVLSIVNRVRQGYSPLSFQTLIP RIE
FIIIVGCLIGLRIIFAVLSIVNRVRQGYSPLSFQTLIPSPRGPD RIE
FIMIVGGLIGLRIIFAVLSIVNRVRQGYSPLSFQTLIPNQREPDRiGRIE
FIMIVGGLIGLRIIFAVLSIVNRVRQGYSPLSFQTLIPNQREPDREGRIE
FIMIVGGLIGLRIIFAVLSIVNRVRQGYSPLSFQTLIPNQREPDREGRIE
FIMIVGGLIGLRIIFAVLSIVNRVRQGYSPLSFQTLIPNQREPDREGRIE

EEGCGEQDKDRSIRLVNGFLALAWDDLRSLCHFSYHRLRDFILIATRAVEL
EEGGEQDKDRSIRLVNGFLALAWDDLRSLCLFSYHRLRDFILIATRAVEL
EEGGEQDKGRSYRLVNGFLALAWDDLRSLCLFSYHQLRDFILIVARAVGL
EEGGEQDKGRSQRLVNGFLALAWDDLRSLCLFSYHQLRDFILIVAR 5
EEGGEQDKDRSIRL FLALAWDDLRSLCIFLYHHLRDL,ILIAARATEL
EEGGEQDKDRSIRLVSGFLALAWDDLRSLCIFLYHHLRDLILIAARATEL
EEGGEQDKDRSIRLVEGFLALAWDDLRSLCIFLYHALRDFILIARRATEL
EEGGEQDKDRSIRLVSGFLALAWDDLRSLCIFLYHHLRDFILIAARATEL

LGHSSLRGLQRGWEALKYLGSLEQYWGQELKKSAIRLLDITATIAVAEGTD
LGHSSLRGLORGWEALKYLGSLEQYWGYELKKSAIRLLDITATAVAEGTD
LGRSSLRGLQRGWEILKYLGGLVQYWGLELKKSA/’LEDTIAIAVTEGTD
LGRSSLRGLQRGWEILKYLGGLVQYWGLELKKSAMSLFDTIAIAV%EGTD
LGRSSLRGLORGWEALKYLGSLVQYWGLE] KKSATNLLDTIAIAVAEGTD
LGRSSLRGLORGWEALKYLGSLVQYWGLEIKKSAINLLDTIAIAVAEGTD
LGRSSLRCLORCWEALKYLGSLVQYWGLE[KKSAINLLDTIATAVAEGTD
LGRSSLRCGLORGWEALKYLGSLVQYWGLEI KKSATNLLDTIATAVAEGTD

(SEQ ID NO. 35)

RIIEFIQRICRAI NVPNRIRQGFEAALL*
QR RIRQGEEAALI *
RIRQGEFEAARLQ*

(SEQ ID NO. 36}

(8EQ ID NO. 37
(SEQ ID NO.
(SEQ ID NO.

= Wow
O 0 ®

SEQ ID NO.

RIRQGLEAALQ* (
(SEQ ID NO. 41
(

NIPRRIRQGLEAALQ*
NIPRRIRQGLEAALQ*

RIIEXVQRACRA
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FIGURE 36

C06980v0c22 gpl45 amino acid sequence (SEQ 1D NO: 32):

61

121

181

241

301

361

421

481

541

601

661

mdamkrglcc

vlllcgavEv

ttteagnlwv

t-Pa Signal

nvwathacvp

citlnctdvt

ldgnsslyrl

avgcthgikp

rksirigpgqg

ggdleitmhs

vgkaiyaspi

tdpdpgeifl

ahngstvydn

incntsiikg

vvstqglllng

tfyatgdiig

fncrgeffyc

agnitcrsni

gknvtekfnm

natvvnstne

acpkisfdpi

slakgeimir

dirgaycsin

ntsklfngty

tgllltrdgg

ikplgvapte avvk avtigavfl

Cleavage site R to S mutation

ggsnllraie agghmlgltv wgikglgarv

nnswsnrtqd eiwknltwme wdreisnytn

nwfdisnwlw

vikikkk

Triple lysine

tvyygvpvwr

wknymvdgmh

ikncsfnitt

pihycapagf

senitdnvkt

esnwnatlqgr

ypngtyypng

dtndteifrp

gflgaagstm

laierylkdg

tivellevsqg

eakttlfcas

ediislwdgs

elrdkrkkeh

vilkennetf

iivhlnnsve

vskklaehfp

tnstliipcr

aggdmrdnwr

gaasitltvg

gllgiwgcsg

sggernekdl

PCT/US2012/035026

dakayerevh

lgpcvkltpl

alfnnldivg

ngtgpcnnvs

ivctrpnnnt

nktigfksps

ikgiinmwgg

selykykive

arqgllsgivg

klicttavpw

laldswnnlw
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FIGURE 37
C06980v0c22 gpl45 nucleotide sequence (SEQ ID NO: 20) and translation (SEQ 1D NO: 32):

1

61

121

181

241

301

361

421

481

541

601

661

atggatgcaa tgaagagadg gctctgctgt gtgctgctgc tgtgtggagce agtcttcgtt

e e e e e s e R T

3 n 1 w v vy vy oog v Voo r

cctacgagcyg ggaggtgcac

a vy e r & v n

aacgtgtggg ccacccacgce ctgcgtgccee accgacccecg accctcagga aatcttectg
N gl e e e >
noovoowW a t nh a ©c v D tod oo d p g e L f 1
ggcaagaacg tgaccgagaa gttcaacatg tggaagaact acatggtgga ccagatgcac
e e e e e e e e s e e geldbo oo e R >
g k =n v otLoe kK & n m WK T v oom v d g m 1
gacccccctg

gtacgacaac

catcaccacc
> grlds . B
1ooa vV N g Lt 0 g IR G ¢ c s £ it
gagctgaggg acaagaggaa gaaggagcac gccctgttceca acaacctgga catcgtgcag
P e s ke e e e e o 1 0 T
& L v 4 koor k k =& h a L f noon a i Voo
ctggacggca acagctccct gtacagactg atcaactgca acaccagcat catcaagcag
e e e e B
44 g 1 8 8 Iy r 1 i n < n t s i ik g
gccoctgeoccca agatcagcett cgaccccatce ceccatccact actgcgcccc agceceggette
B T
& w < 1 s £ od p i > f oo a > o
gtgatcctga agtgcaacaa cgagacattc aacggcaccg gcccctgtaa caacgtgtcec
.............................. o 1
v o1 L kK ¢ o n noae t© £ g g p < noonvoo8
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FIGURE 37 {(cont.-1)

721 gctgtgcagt gcacccacgg catcaagccce gtggtgtcca cccagctgcet gctgaacggce

e e e geldh . el >
7o ot h ;1 kP v 7os t 1 1 1 1 ¥

781 agcctggcca

841 atcatcgtgc

901 aggaagagca

....................................................................

961 gacatccgge

1021 gtgtccaaga agctggccga

e e e e e e e e e e e e e e e geldh . e e e >
Vo8 K ol & e h f »p 0 okt i £ k s v 8

1081 ggcggcgacce tggagatcac catgcacagce ttcaactgeca ggggcgagtt cttctactge

1141

1201 accaacagca ccctgatcat cccatgcagg atcaagcaga tcatcaacat gtggcagggc
O & ] & 1 T OO
Tt n 8 = 1 1 ip o X ik g i ion moow g g

1261 gtgggcaagg ccatctacgce cagcccaate geccecggcaaca tcacctgccg gtccaacatce

1321 accggectge

1381 gccggcggag acatgaggga caactggcgg agcgagctgt acaagtacaa gatcgtggag
.............................. B
a g g a4 m r d onnoow ] ’ i v e

1441 atcaageccce tgggegtgge tccaaccgag gcecaagpgca gggtggtgaa gagcegagaag
e e e e e e o I O A O R A >

1 - N oy - . - v . . - . 1. e
ko Lo a p o tnoe a k= X Y KL gl & X

Cleavage site R to S mutations
1501 |agcgcecegtceca ccatcggege cgtgtttctg ggcttcctgg gagccgecgyg aagcaccatg

gl a  w IR W e | a v f
Cleavage site R to S mutation
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FIGURE 37 (cont.-2)

1561 ggagccgcct ccatcaccct gaccgtgcag gecaggcagce tgctgteegg gatcegtgeag
B e e e e e e e e O 1 T >
g a & s 1T Lotoowoog a r L1 s o Lovog

1621 cagcagagca acctgctgag agccattgag gctcagcagce acatgctgca gcectgacagtg
e e e e e e e e e e geldS . o e e e D

Y g8 A R r o oa i & g d h m 1 g i tow
1681 agagatacct gaaggatcag
e Ty 1Lk d g
1741 gcaccaccge cgtgccecctgg
............................ LI
¢ L1 7 i ] 54 k i > t 4 ;

1801 aacaactcct ggtccaacag gacccaggac gagatctgga agaacctgac ctggatggag

1861 tgggacagag agatcagcaa ctacaccaac accatctacg agctgctgga ggtgtcccag

1921 agccagcagg agaggaacga gaaggacctg ctggccctgg atagctggaa caacctgtgg

e LA e e e e e e e >
s g« & e kood 1 1 d 8 W T v 1
EcoR1
__+__._._.
1981 aactggttcg acatcagcaa ctggctgtgg tacatcaagla agaagaagkg aattc

Lysine terminus



WO 2012/149038 PCT/US2012/035026

FIGURE 38
gp145
ELLALDSW %NLWNWFBIS*IWLWYIK IFIMIVGGL.....

| 2F5 4E10 ‘

l SEQ ID NO: 25 l

[ T™ |

SEQ ID NO: 44

SEQ ID NO: 43
¥= C-termini

01091769.DOC
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FIGURE 39

Antigen Binding Titers (ug/mi)
Envelope Antigen Clade Year 2F5 4E10  2G12 bl2 VRCO1L
CL6980 gpl4s C 20081 »25 | !

25

57128 gp140 ] 19881 »28
gpld0 =25
AD7412 g
: gpl40 O 199 =25
gplel >25
4
57140 ap140 o 1998 55




WO 2012/149038 PCT/US2012/035026

FIGURE 40
PV Neutralization Sensitivity (ug/ml)
Clade/CoR. Envelope 2F5 4E10 2G12 bl12 VRCO1 >25
C/R5 C06980 >25 :
D/R5 57128 >25
D/R5 A07412 |
C/R5 20635-4
C/R5 93/MW/965
C/R5 PBL 288
D/RS E13613M4
D/R5 NKU3006
D/R5 A03349M1
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FIGURE 41

PCT/US2012/035026

6 Groups of 4 New Zealand White females

Group Antigen Adjuvant/Vehicle

I gpl4s Alhydrogel

2 gpl4s Liposome formulation 1 containing lipid A,
preformed and mixed with gp145

3 gpl4s Liposome formulation | containing lipid A
with encapsulated gp1435

4 gplds Liposome formulation 2 containing lipid A
and PIP with encapsulated gp145

5 None Liposome formulation 1 containing lipid A

6 mper23, clade B Liposome formulation 2 containing lipid A
and PIP with encapsulated mper23

—> 25 ug dose at weeks 0, 4 and 8
—> Bleeds at weeks -2, 0, 4, 8, 10, 12 (terminal)
—» Binding titers of 104-10° to:

6980 gp145, CN54 gp140, ZA 1157 gp120
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Figure 42
. : H ¢ Sintched By
TZMbl Screens — 1:40 Serum Dilution, pre vs. wk10 | 7 M ™
+ SF16218)
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Sera do not neutralize MuLV or the HIV-2/MPER chimera (G Shaw)




WO 2012/149038

FIGURE 43
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FIGURE 44

PBMC Screens — 1:50 Serum Dilution, pre vs. wk10

1001

PCT/US2012/035026
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FIGURE 45
Bal mLuc IMC
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FIGURE 46
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FIGURE 48
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FIGURE 49

[.P. Western Blot of Protein-free media
adapted CHO C06980v0c22 gp145 cell
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The gpl45 is precipitated from the conditioned media using
human antibodies, resolved on 4-15% SDS-PAGE, transferred
to PVDF and detected using rabbit antisera to gpl20 and gpl160.



WO 2012/149038 PCT/US2012/035026

FIGURE 50
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A
15, KURIEER T-12 S AE— T, Frb BTA HIV-1 FERRS 85 £ A R HIV-1 R
A
46. KURIZER 1 0k, S BTk HIV (LR (IENT S AU B 5Ets

A7, BURIEESR 46 IIIK, Horh RINE T IKHE tPA 5 5 T

48. BUREE R AT W IIK, JErp IR tPA(E 5 IR 1 H SEQ 1D NO:21 I SEQ 1D NO:22
51 o

49. S EIIK, HALE 5 SEQ 1D NO:7 8 SEQ 1D NO:9 Fi /& IR 741 HAT 90% o 5 =y
(A R PE 0 2= S R 741
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50. BUMEER 49 KK, Horp ik Ikl & 55 SEQ 1D NO:7 & SEQ 1D NO:9 Frna &Ik fr
H) AT 98% sl S iy IR AH R PE A = R R 751 o

51. BOMEER 50 HIIK, Horp irik Ik & 55 SEQ 1D NO:7 & SEQ 1D NO:9 Prna &Ky
FRAT 99% s v (AR R R (K 2 B IR P41 o

52. BUFJEK 51 MK, Hh prd ik & SEQ 1D NO:7 B SEQ 1D NO:9 FivR itz 2Ry
A,

53. Jr B HIARLIR 741, JLAL & g AR B3k 49-52 T — IR 2 LR P 4 AL IR 41 o

54. BURIESK 53 (LR, Horh Frid %R 7 411k B SEQ 1D NO:3 F1 SEQ 1D NO:5,

55. BURIESR 19 BIRZIR, Fob Brik r BN IRt SEQ 1D NO: 20 Fron IR 51 o

56. BURESR 27 87 29 [757%, Forp B e n e & iR S A e 420 o

57. BURIER 56 [ 5%, Horb Brik fig UK BC il B3 AR i — R s A - — ) S5k
FE ARG — 1A S A AR B 3 A [ e R

58. BURIELSK 57 W7k, Hoh Brid g AR BC il ) 6 5 B AR A

59. BURIEESK 26 171k, Fo Bk e FLah Py b = A B i o8 558 3 A0 1 1TV AL
ARG R LG a4 B 7 MPL.

60. BOMZIR 1 B B RIRE, Horh Brid ikl & 8B H « 4B 7,




ON 103945864 A W B B 1/58 T

HHEMHIVEEESR EN) EBXAEMEEY

[0001]  HCHRWE 4

[0002] A B4 B IBUN LR, A AETR SIS 4 W81XWH-07-2-0067 . BRI IBUR LEA K I
HEAG AR .

[0003]  AHOCHIEAS X5 H

[0004]  AHIEE K 2011 4F 4 H 25 HAEAZ R EH IR &R il 2515 61/478, 857 HI{L
SEAUR G, Hod i 5 | AR,

& R4

[00058] A HHRAA B9 Koty HIV A Ex A AR GO vE A& S8 HL Ak, A% % W
W b B R T & A R FH 2 B E NIV A R R RN 8% (1 U740 (L& 1, ) dn e st
ST VRN HIV S5 1) TR G

[ooo6] K EHT &

[0007]  AIDS BERAT M o5 SR BHERAME, I ARz sh M s: (HIV) 51k, BA IR JLA
([ PREFFAE , ELHE THFELE G AE PR AN 2 RGUIR AL RN 5 35O 2 B0 B B AT o8 (v
] (profound immunosuppression) . HIV JE 304 ¥ 5 E¢ 12 8 (lentivirus)
JEE VD 1 53 5 1% B A 2 1) S i M VR0 B RN 2 R RE B S B R R . 128 AN
H PR AR S HIV (HIV) 2878, F] 4 HIV-1 A1 HIV-2, Hidh HIV-1 & AIDS 55 500
JRERl SR, HIV-2 RUEFEIE R S5 i p iR 1t B AS[R], E0-2 BOUE LR IR AR .

[0008]  FEASERIRAT I Ay = EHUAL ) HIV-1 [ g Fk o HIV-1 [ A . — 3 =F
HIV-1 24, =4 M) 554 (outlier group, 04 ) FIAEM/ JF 04 (N4 )., i&H P
2o MZLBE— 204 43 A FURHAS [R]85 NP AR, 3 26 Y AR 58 5 ARVE R A (clade) FIAGIA T4
A7 (CRF) » HIV-1 FIM 4 (KA / B4 AARIE A AV By Cu DV FL Gy HY T K. B ELAE AR
5l d Ay W ke, 1 C F AL A AR S R P e 5 3 . CRFO1_AE B2 R ¥ E JE AR CRFO2_
AG 7E HIV=1 FA AL e b 2 e g 5 3 F IV 704 i) T ZH R o 38 SIP 250 R0 IP 764 i) 4 % o g B 2 A
FraooR, A Rt 2 A T2 rfh it

[0009]  JE&HL HIV UKL P9 £ AH [ ) RNA 4% 20 B, B 4585 K40 9. 2kb K, 0358 48— AN
B AL O T . A%/ 0 45 B R B e 240 M R B AR OUZ LR R 28, L b B IR IR U2
AR R mIE I IE S (Abbas 25 A, Cellular and Molecular Immunology,if 4
i, W.B. Saunders Company,2000,454 T ), HIV ZER2H B K 5 569 55 23 % B 1E M 1)
5' -LTR-Gag—Pol-Env-LTR-3' WHRZiM ., fEMEEFAMNE —mlKRmER (LTR) 7%
Mok B SRR B OIS A A AL R RN R R R A R R R R R IA
Fs a5 2 4l o

[o010]  HIVZERIH gt JLAE5HER . gag BRI Gmb % 7tz OB RN 25 8 . pol 2
AL 2 i 25 A2 ) I R T T 1) S SR (RT) VIS (IN) RIS R AR (PR) - tat FE K4
TR B e T TR R o rev ZER I (E BEAN 58 A BYREAUR BYZ (¥ 85 RNA A% #%
BRI . vif FEE =Y 5 S 00k RS . vor ZER PR E W E DNA (AL ia

5
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AT G2 40 A 5 o vpu A nef JE PRI 9w A 1R £ 150 T 176 E 40 CD4 fR Ik, [R] N3
ST B A SZ I KRR I8 o env 2 BRI 9 Al 7 A0 SR £ 1, 1 R 1 T R A 160 T-IE /K
i (kDa) HHTAAR gp160, JF 4 4l Mt 8 V)51 A2 s b3 120-kDa (A3 0 25 1 (gp120) Al
IR A1-kDa [ & 1 gpdl, HAEA i g b 2 AT 1. (Abbas %5 A, Cellular and
Molecular Immunology,4th edition, W.B. Saunders Company, 2000, pp. 454-456) ., gp140
A& Env BES A B X, B 5 AN 120-KkDa LI IR &5 (1340 F1 Env 1) gp41 &7 I ML
55, FEEA gp120 F1 gpdl P HREAE. nef FEPRITE R KB 5 H 2 R SF 1, I L iR
o B R TR 2 — o AEARSMITT D, IR T TR D RE, RS R CD4 R T 28 MHC F)3&
B T- N5 5 4 RS DA S i s B IR e M o

[0011]  HIV JEHLELG T 5 RORL_EH gp120 S5 #4040 a1 CD4 AL IR 132 44
43 (5140 CXCR4, CCR5) K& &, Frid LM i an CD4'T— Z0 L., B W4 O MR S8 40 i o 45
FR9p B B A A0 MRl &, JF SO ok RNA ZER 20 . R1S I 75 DNA B4 0k N4 UL R4, JF TR S
AT R RNA, JF B AR 00 5 2 B BORFT R 554 o IR L8052 AR M2 SR e 4 i |- Hh
A AR MO ST IR P R o IR AR R 32 AL 4 . HIV -t m) DL TR 4%
SEANML, XA ARG T- 4 B CD4 2R R X RIS T 52 BG4l gk i E1Y gp120
R SE A o EIX LRI, X SO YL 4H i 28 HH CDA 24k b gp 120 [YAH BAE FH 45 & 71 B
A bR A G A, TR G AR AN BEA7 IS o CDA'T— bk LAl F XS S iz 7 1 e AR B,
CDA"T— bk EL 40 B PRI R A 1R AT P 2 ) RE RS ) = 2 D PR, T B AT 2k 92 T RE RS 2 ATDS
PRI R JERIPR A o CDA'T 40 f0 i 2R ™ FE 43 T A\ B R ZHSMRIR ANVER T RE 7, JCIL R
FUIRY 5 N AR B LB B A TR R B R A SO B I A

[0012]  XJ Env 8 &5 1 BT 93 38 W1 200 B A 1R 2 A 200 R4 PEATL i A 1R 2D 99 A
(Wyatt & Sodroski,Science. 1998Jun19 ;280 (5371) :1884-8) . & T L ¥E4H it &, HIV-1
A gpl120 5 gpal WHEH = 1K Env H-54%) Burton 28 A, Nat Immunol. 2004Mar ;
5(3) :233-6) . 5 (D4 ZARFNILZ A (T H & CCR5 B CXCR4) &Ml R T Env Z-EWH
KRG o T ABTR B WIS SRR AR T E AR = R AR A I P AT 2 Rk e
F, Bl B R EE G )5 45 & El & i F2 . (Parren & Burton,Adv Immunol. 2001 ;77 :
195-262) o /5 J5 —MHIL T , PAIDUAAT] B8 L5 IR 52 A4 26 G ik sl & R 8 R R B 4 o R
ERPUARA U EIERBUREEN, B O HIV-1 Cuk b th 2 R LEi s 8 & %
ZHARKIS54 (Johnson&Desrosiers, Annu Rev Med. 2002 ;53 :499-518)

[0013]  HIV-1 SEE R w2 AR AT/ sdE NI R AR S ) 8 73 5 3t i— i il
I AL S AT LA B 1 T FIHTAR (bNab) G R 40 A S 428 () S % R . HIV-1 43,
JEFE S E Env) 25 REEANE R EEREE S, WP SRR E 88, H T
e Y 26 T SR M AN I i 19 R PR R L e 91 AR S P, 7 A2 bNab 2 A4 )/T45 . (Phogat
S, Wyatt R.Curr_Pharm Des. 2007,13 :213-27 ;Phogat S, % A J Intern Med. 2007262 :
26-43, Karlsson Hedestam GB,Z& A Nat Rev Microbiol. 2008,6 :143-55)

[0014]  JFAA U v R TR HIV G sl b AL HIV IR G IRAERT . 51K BRI 2L
(R P FGUAA R BE D AR TF R HIV-1 i g 2Bkl 320 B bR wb) HIV 22, J0n]
DA 280k 5| e S PR R D B P T A LA R 5 AR 40 A T 1) 2 250 A T 99k e 4%
HHIV AR H , I OO BAN [RL 8% EA A (R0 B AT AR AT T2 I SNt o HIV i B2 )G A%

6
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2PN T PRI S T 5 A X DA e

[0015]  EAHIIE b 5 | FH AUFR R AT AT STk AN AR 19 STk A% % B m] 3RA3 I A
B,

[oo16] & AR

[0017]  fEFELE Szl 7 Z i, A g R T AL A 1 HIV A 2 116 20 S Bk, LR
A HIV AL R I 7E R ARG gp120/gpal IR s b4 5848 LA R 2 IR D)1, A5 gpdl 1Y
MPER, HL7E#5 i X 5 4 7 -

[0018]  FEHELLSIE 7 &, HIV A L /R Comtl & KA 1 3] 10 Dok R . 7E3E
LS Ty T, PR R 1 2 10 D IRK AR E 3 MR -

[0019]  FER-UESjfE /7 &b, gpdl ) MPER 425 4E10 {7 EILESiE 7 i, gpdl
MPER 7E 2 C it & Z 35/ /551 :LWYTK (SEQ ID NO :24) . {ERE—D [ 5eii &b, HIV A
F A TE LWYIK &5/ 541 (SEQ 1D NO :24) C 335 LWYIK &35/ 541 (SEQ 1D NO :
24) LKLY 1-10 DMEHERIREAK IR AR . 7EF- S0t 7y b, HIV i 1 SR
M adB7 45,

[0020]  FERELLSTE R, HIV AU AR AT AR B HIV-1 68K, i% HIV 8RR 928 T3 3 M. 0.
NP2 fEFELEST T S8, Pridk HIV-1 580670 B B 2Pk HIV-1 SR MA . 8 FM sk
W77 b, Bk HIV-1 F58R20 55 B8 ME HIV-1 YL AMA . 78388 Se i 7 2, HIV A i 8
HATA E HIV-1 ) M A EERE . 7ESE— P RS S&rh, HIV-IM R 2L B AL B €. DS
F. Gy Hy J UK A (bR ) o fEREME HARRSEE 7 2, Ik WA (dkqbks ) 42 B ik
Wk 65— AL 7 S, TR WA (A ) & D kAt . SR 5 A sE i s b, B
R C A o

[0021]  FERELLsTE T &, HIV AR A5 5 SEQ 1D NO <1 Frana 28R4 A 85%
Sl B R A (R 2 2R R 7 41

[0022]  FESEMF— BT S, HIV AEE M E S SEQ 1D NO :1 iRzl R T 41 H
A 90 % Sl 5 = IAH R R 2 S5 R ST 4 o AE T A — el 7y 2 rp, IR & 5 SEQ 1D NO <1 Bt
INRAFERR T BA 95 % BCE m AR R M 2R R 74 . AR S R, IR 5 SEQ
ID NO:1 Frna 74 B 98 % 5 iy AR R M 25 IR P41 76 A — S8 50 77 58
o, IS 5 SEQ ID NO =1 PR 2d BT 41) A 99 % sl 5 fm (RAH R 1 I 2 26 1R 41 o 7R —
AR b, B8 5 SEQ 1D NO :1 RIS L/ v 41

[0023]  {EH-LESI Ty S, ARG Koy B LR, TR IR L & 9whs 5 SEQ 1D NO <1t
TNE I ) BT 85 % .90 % .95 % 98 % .99 %6 B 5 v AH R 1 i R R A A% FR 1) o £
FEEe S 7 R, TR R T ) 45 SEQ 1D NO =1 R EREFA . 16— BRI S )y
Z, BB S SEQ 1D NO 120 AR R4 .

[0024]  7E 54— SESLJE T S2rh, AN HUEW Rk, KA & 9h5 5 SEQ 1D NO 1 fron s 26 R
J75 BA 85 % .90 % .95 % 98 % 99 %6 BB i AH [ 14 1R 2 25 B8 17 1 IR I o 7 - 8510 it 7 %8
H, B YS AL S B R T 40, B RS B 9a iS5 SEQ 1D NO <1 BRI 75 A
852902695 % 98 % 99 % BY 5 (=1 AH [l 1k R 2 35 1R 7 S (R AX R » 7E— B AR IR St 77 &6
T 40 i 2 CHO 41 fifd

[0025]  FEIHAtIYSEE 7 S, AW K il 24 BRI v, Bk KBS & 5 SEQ 1D NO :1 Fios

7
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RAIERRITH) BA 22 /b 85 % [FAH RN K 2 2518 741, Pk T B RIS T A RIA & T
BEFR AL BRI T T 40 MR 2 PR I TR AL S nid 5 SEQ 1D NO :1 iRz KR )7
FI) HAT 85% .90% 95 % 98 % . 99 % B 5 i AH [F] M () 2 2 B 1) (K A% 1

[0026]  FEREMEST T S, AR HERRAE T A AW, A S B HIV AR B (A 25 B ]
B2 B, BT 70 B 1 HIV AL B (1 4060 75 55 SEQ 1D NO 1 B BT 51 R 85%
90 %95 % 98 % 99 %o B i1 [RAH R ME () 2 25 5 13 41 1) 73 B 1 HIV AL ER o

[0027]  FEAJS 5 A — U St 77 G b, A HUE B R AENE L0 AR e X HIV iR 77
5, AR TR v L s 5 20 B 1 HIV A i B (AN 25 nl 2 AR A&,
K> B HIV AL 8 (A i f & 5 SEQ 1D NO -1 iR & R 7 51) B 85% .90 % .95 % .
98999 % B S m IAH VR 2 R RRT A I 4 B I HIV B 0. AR RELESTli 77 =, 1%
HEWE— I RS T 2 H, Wer aFE I8 AR . fEiE— P B SE iy
Zrh, TR BUARBCHI ) AL B DU I — Rl 2 M - A S5 IR IR . — PR S S R I T
JIFL [T P R T o A — FARI S 7 S, MR DU BC I B i ie A AEIELESTtiy =, £
W LB A AR R P R A R HIV AR A (A K S 4 45 BRI A « 4B 7 103
(N

[0028]  FERLALSIIH T S0, A B S AR FLEN VIR TR R HIV 1 S 5 0 17732, B dE
25 P IR W FLah At A AL 2 23 B ) HIV At R0 2 F ] 42 32 I BUAR T 61, ik 70 B
HIV A 8 (6 4049, 47 5 SEQ 1D NO =1 iR 2 3518741 BT 85%.90% .95 % .98 % .99 % &Y,
S AR R PR ) B R R P A1 2 B 1) HIV LR ER (. fER sl b, A itk — 20
AT TEREESE Ty Serb, A A B IR SRS i o AERE— 3P B SE T b, e AR
FIAA S CLUR I — ek 2 A - A S E 0 TR AR . — 1A 5 A R I ek O ] R A
1E— BARSLIE 7 S, IR ARG HI S e A AERE-— D RIS b, BTk v s
o 4 IR LBl it FH TR A

[0020] g4, W] LIS FH AR & BHIR 205 0 il FLah I S A0 A8 VAR AR K VR AR
KA B o

[0030]  SRMMAE I — LSt 7 S, A FRig P KO 5 A % i, HoAL B AR W IR HIV A i 2
1, 91 G A, AR 1 LV A S B 1 1R 29 B PR, G B ik HIV AL 2 (1 76 R AR 1) gp 120/ gp4l
IR A 5EAZ LA - 8 VR DR, 95 gp41 1) MPER, HL7ERS IR X T fs ikl o R4S
77 S HIV AR & /R EL Com A KA L 3 10 SRk 2R IR o (EFELeSi 77 =, prid
K] 1-10 P oEK R EIR 2 =N IR . 7ER L8NS 7 22, WP A7 % AL 5 43 B8 ¥ HIV
AR R 1, 0 2 5 SEQ 1D NO 1 FiRg iR E 4 B 85%.90% .95% .98 % .99 % 5k 5
fa PR [ B 2 2 R P 41 1 23 B 1) HIV A e

[0031]  FERL&LSTl 7 Serh, A HiE b S L 40 B AL IR IR R 52 1 Tk o 8 I R TR
Srgnhd s SEQ ID NO i1 FiRZ LM 74 B 85% .90 % 95 % .98 % 99 % 85, 5 /= [ AH [H] 7k
(M2 R 7 IR A o AR LS 7 b, TR IR 74 9t SEQ 1D NO =1 Rz 2k
B4

[0032]  {REATSILARIR SE Ty S, A HRE Ky B IRIIR, Bk 4r S R kL5 5 SEQ 1D NO -
3.SEQ ID NO :4 B SEQ ID NO :5 7~ 28 =087 41 HA 90 %6 B fmy (AR R 1 I 2 35 1R 1741 o
FEHEL S 7y 2 rp, BTIR AL 475 SEQ 1D NO :3.SEQ ID NO :4 8% SEQ ID NO :5 2 3L

8
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JPA BA 98 % B R (W AH R M 2 BRSP4 o AERE— DI Sty &b, iR Ik 5 SEQ
ID NO :3. SEQ ID NO :4 8% SEQ ID NO :5 AR &M /741 B 99 % sk 5 & i AH [R] 7 ) 20 2
B 5. 1EBARRISEiE T 2, BTl kA4 SEQ ID NO =3 8% SEQ ID NO :4 8% SEQ ID NO :5
PR BIERR T o

[0033]  7E 5 — STy b, AHIEW K SR A, AL E 4S5 SEQ 1D NO -3,
SEQ ID NO:4 8% SEQ ID NO :5 FiR& i 57 B 85%.90%95% .98% 99 % B ¥ i [
AHEPE R 2 LR e ) LR 41 AR LSS Ty 2 h, Ik %R )74 9b% SEQ 1D NO =3 8%
SEQ ID NO :4 8% SEQ ID NO :5 Ji/RaEEEEE5) .

[0034]  FERLLLSTI T S, A HE W AORR &L AL S () BLE 4 B TR 254 A h]
BRI A, BT 2 B BB & B 1 NIV AR R A, oA Bk HIV A 2 (A R AR
1) gp120/gp41 VIEINL i bl 58722 DL RH 11 85 I B DI, A7 gp4 1 (¥ MPER, FF7E 25 5 X A1 4% 8k
B, K (b) 4 FLah it FH TR AR UL . AERELE STy o, HIV A (A 7EH: C i
BE KA 1-10 Do /K 2B . BRI 2, Ik KR4y 1-10 ARk Rz g e =1
W2 TR o

[0035]  FERELESLR T =, A HEW O, HAE () fE 5 B R HIV AR S B A
A, BTy B HIV AR B () 405 55 SEQ 1D NO :1 T s & FEMR 741 H A 85%.90% -
95% .98 % 99 %6 B S iy I AH [F] M IR 20 5 R 7 410 1 43 B 1) HIV A e 1, BLA (b) 45T 5L 3))
Wi F BT iR 4L A U

[0036]  7E 55— SEHti /7 S, A HAE W ARG &L A S () AL E 4 B AL IR AN 2 FH mT 4
ZREAARAEY, Tk /7y B R E &35 SEQ 1D NO 1 g /74 Hf 85%.
90 %95 %98 % 99 % B =1 (KU AH [R] 1 11 280 25 IR 7 41 I RZ IR S 415 Je (b) 25 TRG L 3 40 i FH
PR -G v B o 7ERELE ST Ty b, Ik B 741 9 b5 SEQ 1D NO 1 PRz ZE 1R 7471 o
[0037]  FERELGSI 7 S, A HNE W SO B U I HIV BB A )40 B ik, A ik
HIV B 2R T AERAR gp120/gpd 1 YIEIT s ab 4 587 DARBH 1 B 28 (TR VI, B8 gp41 11 MPER,
FEAE 1 DX R B A, Forb P HIV B R (U E AT P A 9 5848 o FE SRR st 77 &2, R
T TR tPAE SRR e, fEFELUSE T b, tPAE SR L B SEQ ID NO =21
SEQ ID NO :22 {1541,

[0038]  FEATIHAM ST S, A HiE SR 1o Bk, HoAs 3 5 SEQ ID NO :7 5 SEQ ID
NO :9 Fron2d L1 7 41 LA 90 %6 BlC5H & (KA R PR K 2 25 R4 o Al — 20 B SETt T &=,
BTk kA 2 5 SEQ ID NO =7 8% SEQ ID NO :9 i /naa 5l e 51 LA 98 % sl 5 vy A [ 1k )
AR ERHE— DS &4, ik ke &5 SEQ 1D NO =7 8¢ SEQ 1D NO :9 fi7Rs
IR P9 BA 99 % sl 5w I AH R PR ) 2 5 R A1) o A8 — AR SE 77 S, Fridk IR &
SEQ ID NO:7 8% SEQ ID NO :9 iR EE T4 .

[0039]  FEFELLS T Zrh, A HE W Ao B IR T4, HoA 5 4ag 5 SEQ 1D NO =7 8%
SEQ 1D NO :9 Frn & ZE IR 751 HAT 85% .90 %6195 % 98 % . 99 % B 5 iy IR AH [R) T4 1 U SE IR
FIRIIZIR 75 o fEF-2eS i 77 S, BTk 4y B A% IR 41 A7 SEQ 1D NO :3 5 SEQ 1D NO :
SWIENA G

[0040] XS Ty 5 LA S LA Y St 7 S04 A0 T il i B TR IR T A8 s A A

[o041] [P fajik
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[0042] 1 JEAE pJWIRESpuro K 7.

[0043]  [&] 2293/pJW Ba-L gpl40DCAE10Puro %% 4y 4 %5 JL i & & [ i B0 5. pJwW
Ba-L gpl40DCAE10Puro %4 B ) 293 4R M A1 AR A& F 40 g 1) 2% 1 55 77 2k 55 2K MPER [X 5K
(2F5and4E10) H3gFEHLAHIV-1 (1) A MG AR A MG SRR LITE . JUE R Al 2%
TR NG S HL VK SDS-PAGE 43 JF 3£ 46 7 % PVDF .Ba-L gp140DCAEL0 4K 4R il gp41 (M25) )
MoAb #:55 W =EPT — /MR TeG AP S5, % BCIP/NBT JiAAS Il . I 4E10 (JkIE 1) «2F5 (K
18 2) MHIV-1(+) AMLE (ki 3) # 3 Ba-L gpl140DCAEL0, A IEH A MLIFH A K ) 5]
(VGH 4) o KR Ba-L gpl40DCAET0 ()46 7E AR AL LR i b i 4E10 (JK3E 5) <25 (JkH 6)
MHIV-1 () NG (VkiE 7) 80ER AME (JKiE 8) WA 2.

[0044] & 3 75t HIV-1Ba-L gpl40DCAEL0 #RJF41 (SEQ ID NO :6) o & H BIRITE tPa
fFa.

[0045]  [&] 4 7~ H4 Ba—L gpl40DCAE10 % (4218741 (SEQ ID NO :7) o 5 H BIR[KIIE tPa
fFa.

[0046]  [&] 5 7xH HIV-1Ba-L gp145 %741 (SEQ ID NO :8) . RiH B/ tPafs k.
T H S 3 B gpl4b AR, HU2 tPa 5 5 R AN

[0047] [ 6 7~ HIV-1Ba-L gpl45 85 R4 (SEQ 1D NO :9) . R S RHIE tPa
59,

[0048] 7 IR AL AR pJWTCDE-N,

[0049] S8HIV-1C V. 7% gp160 3 ik Fiki. HIV-1gpl60 & [K] 3% 85 8F N pSWTIPK3 i i [
Nhel F EcoRT HIRR &l N VIBEAL skl , 55 t-Pa 5 5 KIS HERL 5

[0050] & 9 7x H C HF 4k A% C3728v2c6gpl60 [ #% MR /¥ %) (SEQ ID NO:10).
HIV-1C3728v2c6gp160 KR T 7 Bt it . R EREE tPafE 5.

[0051] [& 10 7~ H C #F 4k % €3728v2c6gpl60 ¥ ¥ B J¥ %) (SEQ ID NO:11).
HIV-1C3728v2c6gp160DC (MR /754 %00 -4k . R BR2 tPafg 5. gpl20/gpdl
PIFIAL i Ok 5 LB B )

[0052] & 11 7~ 4 C @ 4k 7 C06838v1c48gpl60 [ #% 8 /5 %1 (SEQ ID NO :12).
HIV-1C06838v1c48gp160 (ML /754 &b 4k . SR SR 2 tPa 55,

[0053] & 12 7~ 4 C #F 4k £ C06838v1c48gpl60DC (K] # B % %) (SEQ ID NO:13)
HIV-1C06838v1c48gp160DC AL IR /7 F14 2 i 1 Hidk » S H W R/ tPa {5 - gp120/gpal
DI i O 5 LB B )%

[0054] & 13 7x H C # 4k K C06980vic3gpl60 ) ¥ & & %1 (SEQ ID NO:14).
HIV-1C06980v1c3gp 160 HIRZIR 744 20 1Ak . S B R & tPa f55

[0055] [ 14 7~ H4 C HF 4K B C06838v1c48gpl60DC ) ¥% B8 ¢ %1 (SEQ ID NO:15) .,
HIV-1C06980v1c3gp160DC HIRZ IR 744k 260 1Ak . S8 H BRI A2 tPa (55 . gpl120/gpdl
IR 2 O A AR LABH AR DT o

[0056] 15C #F M K C06980v0c22gpl60 (1) 4% ®R J¥ 41 (SEQ ID NO:16)
HIV-1C06980v0c22gp160 % ER T AR B i idt . SEH BIRIZ tPa 55,

[00571 & 16C # {1k #% C06980v0c22gpl60DC ) ¥ R J¥ 41 (SEQ ID NO:17)
HIV-1C06980v0c22gp160DC A% IR T F 4% W 1Ak « R BRI & tPa {55 . gp120/gpal

10
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DI 2 2 52 LABH A= D158

[0058] & 17 K&tk pSWTIPK3 [ 71

[0059] %] 18 7x Y pSWTIPK3 AR NI 741 (SEQ ID NO :18) o

[0060] %] 19 fH] HIV-1C ¥ gp160 I gpl60DC [¥) 3 14 JFoki & 4L () CHO-K1 4 g TP &5 1
B o 44 FH HIV-1 (+) A IMIE AEE B4 5 48 /NN IR 4 B i@ S e AL DTE Env 88, T-4-16%
SDS-PAGE ¥t b4y JF 35682 2 PVDF . i FH HIV-1B S5 gp160 [ fi ARk B~ id iy
PRI R 1 :C06838v1c48gp160 ( YkiE 1) .C06980v1c3gpl60 (JKiE 2) .C06980v0c22gp160 ( ¥k
1 3) .C3728v2c6gp160 ( YKiE 4) .C06838v1c48gp160DC ( VkiE 5) .C06980v1c3gpl160DC ( k&
6) . C06980v0c22gp160DC( JKki& 7) « C3728v2c6gp160DC( JkiE 8) .2 [ CHO-K1 (-) XfHE ( ¥k
18 9) . Ba—L gpldb(+) XM (yki& 10) Fl C WA 967M651gp140 (+) KfIE (VkiE 11) . 71
A ICAL TIKIE 120

loo61] & 20 ¥4y T HIV-1C W.AY gp160 Fil gp160DC F) 2125 JFRE ) HEK293 41 i i) o 8 S
DU R A JRENZE . R ERXT gp41 (4E10) 1¥) huMAb MFE 4% 48 /NI Ji5 40 A 24 34 e 3 3Lt
UE Env 82, T 4-15% SDS-PAGE #Elik 70, JF ¥ #% 2 PVDF, i FHf HIV-1B WF.AY gp160 [
RHVAKINR B IR AR & E :C06838v1c48gp160 (K& 1) « C06980v1c3gpl60 ( kil
2) .C06980v0c22gp 160 (YK 3) .C3728v2c6gp160 (ki 4) -C06838v1c48gp160DC ( JKik 5) «
C06980v1c3gp160DC (JkiE 6) -C06980v0c22gp160DC (YKiE 7) .C3728v2c6gp160DC ( JKiE 8) .
7% [ HEK293 (=) XTHR (¥kiE 9) « Ba—L gpl160 (+) X (3kiE 10) 25 CHO-K1 (=) XTH (¥k
1 11) A1 CHO-K1/Ba-L gpl60 (+) XM (JKiE 12) . o FEEAR LA TIKIE 13,

[0062] ] 21HIV-1006980v0c22gp145 KA kL. HIV-1gpl45 FERIEFEFE N pSWTIPK3 it
Fif) Nhel A1 EcoRT [ FR il 8 UIBGAL si A, 5 t-Pa 5 5 IR AEHERL G

[0063]  [&] 22 7 HY pSWC06980v0c22gp145 A% TRF41) (SEQ ID NO :19)

[0064]  [&] 23HIV-1C06980v0c22gp145 HIZHE TARALIIAZ IR FES) (SEQ 1D NO :20) . %M
SRKZ tPafE 5.

[0065]  [&] 24 J& HIV-1C06980v0c22gp145 (K185 15/ F41) (SEQ ID NO :32) » SEH BRI
tPa g5,

[0066] %] 25A (SEQ ID NO :21) FIB(SEQ ID NO :22) 7 Hi A< K BH 4 i 2 19 5% FH (1) tPA J5
G

[0067]  [&] 26 % 7t T pSWC06980v0c22gp145 ¥ CHO-K1 40 f 4 9% 3k Wi yE &% 1 5 En 5.
A HIV=-1 () N IE AL G 48 /NI JE B 4 85 72 2k 5 & b e Lyl i &g 8, T
4-15% SDS-PAGE #tJlc b 73 T 3544 & PVDF. H|H] HIV-1B W7 gp160 Al C WA gp120 (]
RPUAKIN gp145  RALEE CHO-K1 (-) XFHEREFREE (JKIE 1) JHIBEE pSWC06980v0c22gp145
By EE (VKIE 2) L 26 AL pSWC06980v0c22gp145 35 772k (JK 1A 3) K Ab 2 CHO-K1 (-) *f
HE 41 M 22 ) (UK E 4) | B IR E pSWC06980v0c22gp 145 411 il 2L fift 4 (ki 5) \ S M4k
pSWC06980v0c22gp145 4 MuZdfi#4) (VkiE 6) » 7> F R AR icAr TUkIE 7,

[0068] 27 M CHO 4l 2 2 H-73-9-2-8 Fll H-73-9-3-9 ] 4% {4 3% 7 &% b 4l 4k 11
C06980v0c22¢gp145 ] 4-15% SDS-PAGE. FEIEJRMAEE IR R0 IF 5 g AR, R %
S R250 YLt H-73-9-2-8 AEiLJR (JKiE 1) JH-73-9-3-9 JEibJ&E ( ¥k 2) JH-73-9-2-8
M JE (PkIE 3) A H-73-9-3-9 & (¥KiE 4) » 4r TR E AR TikE 5.

11
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[0069] 28 M CHO 40l s % H-73-9-2-8 Fl H-73-9-3-9 (] 4% {1 5% 77 2k v 4l 4k 75 3] 1)
C06980v0c22gp145 [ & [ 5 BN 8. 7E 10 B A HE I8 i 45 {4 K FH 4-15 % SDS-PAGE 4y
JF 0.5 g 8 F BT, %% 2 PVDF, 3¢ H HIV-1 [ i & & 0 :H-73-9-2-8 30 Jrt (ki 1) .
H-73-9-3-9 HEILJR (JKIE 2) . H-73-9-2-8 i& J& (¥ki& 3) A H-73-9-3-9 i J7 (JKIE 4) »
T EEAMICALTIKIE 5.

[0070]  [&] 29gp145 [ R UFAEAL T VAR K

00711 ] 30 4lifk. [ E 40 HIV-1C06980v0c22gp145 [1] SE-HPLC 43 # (#tk¥k 112009) . T+ 1X
PBS #il#% 1 © 10 Rkt 8 (A, % 20 w L _EAFET TSK-GEL3000SWXL #£ (TOSOH BIOSEP) .
AR 1X PBS 25 FEVREIE, VL 1. OmL/min, 25 524552 H 4 Ff gp145.

[0072] ¥ 31gp145 W Rl i RirE K

[0073] & 32 4lifk i EZH HIV-1C06980v0c22gp145 itk 120710A f) SE-HPLC 43 #7. T 1X
PBS #il4& 1 ¢ 10 #BE 4t 82 9, B 20 uw L _EAET TSK— GEL3000SWXL A% (TOSOH BIOSEP) o
AR 1X PBS ZERESE M, I 1. OmL/min, 25 F % H 4 il gpl45 ¥R .

[0074] ¥ 33gp145 1 Rl Ji i iFE K

[0075] ¥ 34 4ifk i EZH HIV-1C06980v0c22gp145 fikik 1207108 f] SE-HPLC 3 #7. T 1X
PBS 4% 1 ¢ 10 FRE 4L 85 (4, B 20 u L _EFETF TSK-GEL3000SWXL 4 (TOSOH BIOSEP) .
AR 1X PBS ZRFE VRN, UiEE 1. OmL/min, 45 F % 2 H 4 Fh gp145.,

[0076] B5HIV-1C WA 1 P41 Euxt o HE A X ISR gpa1/gP120 D% 45 Fa
AN LR AR K B tPa (55 ORI 1) Nhe T v BEAL i 1) 22 5012 -

[0077] ] 36C06980v0c22gp145 2 LRI T4 (SEQ 1D NO :32) o tPA {55 UIHIN7 AR,
A C o ) = AN R T HER B

[0078] ] 37C06980v0c22gp145 K HR)F41 (SEQ ID NO :22) FIEH#E (SEQ ID NO :32) . 7F
IR 7RI PR R 7R tPA BT 740 7 RE X BRom IR A2 DI RIA 2d 5848 AR o it 2 BR T A2
[0079] [ 38 7 HHAKHE A BH (%) HIV AR EL 11 C RK¥mbkdE (SEQ ID NO =25 Fi143) o
looso] & 39 iRt JBik ELISA 52 4E10 AT VRCO1 15 C06980gp145 45 4o

[0081] & 40 T F :CO6980PV X 4E10 F1 VRCO1mAb £

[oos2] & 41 /xR C BEALA gp145 ISR,

[0083] P& 42gp145C BEALAYE o 1) F L5 A=K H B A1 C LA K Tierl s

[0084]  [&] 43 Fu R Befh g A et A HIV-1C AL Tierl s sh AHLiAk.

[0085] %] 44 7EA# FH gp145 Huyis B iMiF 1) PBMC I H B. C AT AE IMC g5 kb sz il
[o086] || 45 fu R efi g A2 T % HIV-1B #E4kA% BaL IMC () FIHifA.

[0087] %] 46gp145 R HIRIMIE S C S EA LG

fooss] K] 47GS015 [ AT TG /3 (TZMb1 HHFIME ) o

[0089] || 48y J  RI(E I 525 K o

[0090] P 49 7 HUTE Y G 8R (B FRFE Y CHO  C06980v0c22gp145 A 1. P. 25 ENIE4s
Poo AF I NEPURNSAF B TR ITIE ep145, T 4-15% SDS-PAGE 73 JF, #4522 PVDF, I
F gp120 F1 gp160 Fi M5l .

(00911 & 50 [AIEME KOoME FEAL AT Ao

[0092] & 51 #0FHUbJ5 1 D difbAs gp140 A1 C b AbA: gp145 ML FH

12
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[0093] 52 £8P (AR LT 45 A A R IR B 1

[0094] & 53 #F HIV-1 JTJR RIS A) WRESE.B) BRAR¥) IFN v ELISPOT, &R A BE A 4.
[0095]  [&] 54 4fi Py Gkl TL-2 KiK.

[0096]  [&] 55 A 4% HIV-1 A EE ) gp145 HT gp140 (1) ELISA &5 &

(00971 & 56 A AALE AN E & ErhRigs R, A) TZMb1 i1 B) PBMC.

[o098] K& 57 ZETMAAMMARN a4 B 7 &4 FHmH e .

[0009] & 58 ZEWILS (primary)T 200 I a 4B 7 FIEHIES . M PBMC £ REZK 4 58 H 11
CD4+( &) AT cps+( N B )T 4 iR FHT —CD3/CD28. 1L-2 FIAL B R 5 9% 5 K. B IR WU
CDA"( LK) FACD8"(FE )T 4l LR IA LS & E A gp120 8K gpl45 B A BB SRR
V2 IR IR o, B, A TEEMEASML (BEFEE ) 53E8E M neutravidin-PE
W (SRR ) o gpl4b BRI R X T adB7 5 gpl45 1454, CD8+ 4i e 89. 7% A,
1M CDA+T 4 i 93. 3% FH .

[o100] K] 59HIV-1 BRI A HRIE « 4B 7T TR LS & . Raevidh co4™( L)
CD8™( T T 4 i fif 2 ik 45 & A gpl200r gpl4b &1 H i BLE S AR ST A V2 BRI ER
K o, B mHEERNEDSE (BAHE) 53EE A neutravidin-PE XTI (45
).

[o101] & 60 HF P V2 F a 4 B 7 (A IAH ELAE Ao WIIT IR, B5 780046 5 B0 T 40 e LAk
K adB7. V2 PIaBEPUALE S AL G AT S AR gp120 BIAR V2 IR FR .
Pt —a 4 HgFEPUALE NN G A BUAT PG S 40 i g A4 o IEXT .

[0102]  [&] 61C06980v0c22gp145 &5 [ Jii [¥) Blue Native PAGE. 5ug K i & (A # H
Invitrogen [f] Native PAGE RZLE 4-16% Novex Bis—Tris gel H43FF :HEIk 112009 ( ik
T 1) KK 1207 10A (9K 2) FAHEIK 120710B (JkiE 3) o« 40 TR AR ICALTIkE 4. X
4 gpldb, 5 3 FHEZ AR (AVB A C) #HRIBHEM . ZBAB 5 EEHAL,

l0103] [ 62 7E HE ik JR M & fF T EGS A2 Bt (19 C06980v0c22gp145 ( #k ¥k 1207104) 1)
SDS-PAGE. 51 g gpl45 A 12.5.5.1.0. 2 F10mM EGS b3, 7E4EiR R 4 1F N A 3-8% NuPAGE
Tris BEFRER NG RN AL Ik 73 T <12, 5mM EGS (k& 1) \5mM EGS (JKIE 2) . ImM EGS (¥ik
18 3) 0. 2mM EGS (¥Ki& 4) F1 0mM BGS (3KIE 5) » BGS AZEKI BRI B A7 T-9K1E 6, 16 5
TEEARC.

[0104] K 63 4E Superose6 | 4fi4L [¥] EGS AT Bk [ C06980v0c22gp 145 ( #E K 120710A) [
SDS-PAGE. MAE EHEEIFFLENLN 10 g gpl45 5 bmM EGS AZHK. AZHES RAZHEN gpl4b
1E 3-8% NuPAGE Tris Acetate 5N 4 BERZEE LUK 20 TF :5 0 g RATHLHT gpl145 AE (A) ,
10w g ATHEHY gpl45 A (B) 10w g AZHRIMPEN T Be 26-32(C) » EGS SHEMRALEE B AT f
1 TIKIE 6, 1F R 5 FEEE bRl (D).

[0105]  REHTEAR

[o106] R Z ikl HIV B2 AR 5 AR TR P HBUEAH EAE A . W ASCHEAR Y, Hig
NIESE T HIV-1 G (] DS A 45 &) 1 RNV Ui BRI, AR et 7 &
Hr HIV AL A W BRI R A A

[0107] A B e BT i HIV AR AR (9 & HIV AU B (3 8 o AR 45 K I, 4036 gpd 1 [
i AR IR (MPER) o gp4 1 &5 [ FH = A~ 32 B2 45 M2l p, R M A1 5 RA 5 5 e 6 ) Sl

13
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JURIX o Mg @A Ik N s -BANE 5 C vi-bA> B 5 R MPER 2 B
[0108]  gp4l [J MPER —f& 45 gpadl Mush &5 K48, C it 52 J5 24-28 ANEFE R . MPER J& HIV
AR A — R R R ST IO, AT 1 AR B s B TR R AL, 5 il 22 2F5. Z13 il
4E10 B FLE BRI R AL
[0109]  GnASCHT IR, A% B HIV A3 8 1 2 U 0 HIV A 8 1, JLAER AR gp120/
gp41 VIEINT £ & A LLRH AR 2R R UIE, B0 5 gp4l (¥ MPER, JFEES I X Ul » A< % W
(1) HIV A3 85 AT RE & A (LA R AR HIV AL AT 11 gp41 (1) MPER [X
[0110] E%ﬁb*ﬁﬂiﬁ%@qﬂ AR HIV AR 8 (6L MPER J2 41, % AR ER 75
ALDSWNNLWNWEDIS (SEQ ID NO :23) o 7EFELESIIf 7 5 7, A B HIV A3 85 34 5 MPER
5, Ho oA S LM 741 LWYIK (SEQ ID NO :24) o 7E 3652 77 2P, BTk MPER 541 0,57
JE1% 741 ELLALDSWNNLWNWEDISNWLWY IK (SEQ ID NO :25) o 785 —26sijii /7 &, frik MPER
JF 3405 5 FE 18 7 41) DLLALDSWKNLWNWED TTNWLWY IK (SEQ ID NO :26) .
(01111 —fkRUd, AR B HIV AR & (A m] L&A 2F5.Z13 F 4E10 Hh 22 /b —Fh B s Hip
IR R 275 FEAT K S A0, 45 A S0/ JFIK) ALDSWN (SEQ 1D NO :27) . ELDKWA (SEQ ID NO :
28) FHEKNEQELLELDKWASLW (SEQ D NO :29) (Z WLf5l 4, Montero, M, 5& A\, Microbiology and
Molecular Biology Reviews(2008)72(1) :54-84 M. 5|HKIZ2 k) . 4E10 FKALH)
S A, 45 A ST A FF I NWEDIS (SEQ ID NO :30) F1 NWEDIT (SEQ ID NO :31) ([A] [ ),
(01121 AU BH 1) HIV A i 1 ol 2D 6 i 5 ) SR e B 2 X, LR B gpd 1 AN M4 1)
B FERELECSIIE T S b, MO RS T M AE C 3 & R 1-10 oK 2R . 7R L
S g e S IR S K B R B R — MRS I AR AE A e B )R I HIV LR 1 1 R o &5
Ry TR et st B I Sk T B Iz X s B i o AR HIV AR SR I 7E C o & A R4 1-10
SRR R TR () SE 7 Srh, Pl 28 K 2 B 1R — i 5 AR MPER J7 41 I 5 Jig 1) 2 S IR ke 2k
SN Pk, 3X 1-10 oK R — A HIV AR E B C o N2 2 IRk 2 -
TERLLLS T Ty 2, Pk 1-10 oK R E R 2 — B M R iR 2
[0118]  FERELes iy S, AR BT HIV AR S (I RT AR B A2 HIV G N A A 4
RN HIV B bR 76— S0 7 S, ik HIV KB 8 t. ERL8 sty &, HIV
AREE AT BHZET ML 0 N B P 41 HIV-1 Wk, & HARKSLir £, HIV Ak
HATA B HIV-IM A5k, fEE— B &9, HIV-IM AHEFR2EH AL B, C. DL F. G,
HJ FUK S G AR Cilffbds ) o FEdE— 20 sy &b, HIV BB AT 4E B HIV-1M
HRPE, ik M H TN B 140 C BB B D b Bk . 7R L e STt 2, BL.C B4 D
AR ERAR ST B A SRR AN . 785 —S8SL 7 29, B C 8k D @b E MR & B 1%
PRGN . T DART AR HH AR e BH A 00 B R 2 A HIV B3R K S 46 2 41 7R T
GenBank {05 AF484477 AF484511 11 AF484502 ] HIV-1D HEAL A F1JF 57~ T GenBank &
05 HM215344 11 HM215345 [ HIV-1C #4LAL
[0114]  7EHELLSEE Ty 2 rh, A SCHEMR 1 HIV A 8 1 DAAS R 204 b 9008 e 4, AR
HIV 5 P8 4455k 5 | R EE X9 40 HIV-1 (1) bNab, HIV AL 8 A AN R 20T CLAH 4046
B (VENRIEPTRE AR DNA/ Hitksiar ) M/ sl BB (FEAEE ) . Bl 76
SRS Ty Ze A, AR B I HTV AR 2 1A Ay DNA R 15 4t FH 220l FLsh ) » B i e FH 2 11
SRAE . TEE— PRSIy Srh, HIV A 8 (A48 D ook rp 1k R i e A 5 B i 759 B A
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WA Cn, AR MVA W AR ), Bl S VR A S A SO o« FESEEE ST S b, AR B HIV
AR AR A AT LB I S R0k (2 Qbetas BL G A6 55 85 - CRML HPY , HBsAg 25 ) AC Bk
VEBORE 592 Ji7

[0115]  FFRESb szl 7 2 Hb, AR B I HIV A5 85 (1 AR R0, LR Tk fr i i A
R, F /B R S B 50, s il ELAA T 3% oL S I 1k I S I8 A sl ) 135 1 D
10— 285 77 S8, AR I HIV A8 4 FH Tt 5 )3 rh ik 55 4 45 5 11 /) 43
o BEER/N ] LA R R R SR s S

[o116]  NASCHTREIAI, FE N4 T HA MR P/ A AR B, Horp g NS i
T RIS gp120/gpAl YIEINL fi, ISR 2 2R R R i, B T 5 1 45 /) AT 28 17
SRR gpal eSS RN S B S 104k, DNA J7 41 A2 ShURs 1

01171 7B HF MLy b, HIV AR A A FHA 51K 4.6.24.35.36 1 / B
37 s HIV AR & P A P 51 765 — AN S A s Sy 2, HIV AR E E A
H 5 38 frzr MPER [ 1) ZE A AHALLK] MPER J3471) o

(01181  FE— A At HISEH T S, AR B HIV AR 85 9 5 SEQ 1D NO 1 (%] 3-6.
23.24 F1 35-37 /R AE— HIV AR E B FEF) B H L 15% 24 16 % 4 7T7% 41 18% .
21 79% 21 80% 2 81% 2] 82% 2] 83% 2] 84% .2 85% £ 86% £ 87% %) 88% .2
89% £ 90% £ 91 % 4 92% £ 93% 21 94% Z1 95% 21 96 % Z1 97% . £ 98% 4
99 % B4 100 % K] -2 AH [F] PE o

[o119]  FE— Sl /7 S, A< B 9 HIV A 2 (3 mT DU FH A T 0 2 A 2 e B ity ) i
HORTHTAR BT T 0 A A TR I SR AR R e R 5 Ty VR 2T E A AR
Eit (Binley M, %8 A, (2004) Comprehensive Cross—Clade Neutralization Analysis
of a Panel of Anti—-Human Immunodeficiency Virus TypelMonoclonal Antibodies.
J. Virol. 78 :13232-13252) o W] LAIE ¥ 22 /0P AN 43 FF G A 2 BH (1) TS T LB 2 1 cDNA
P AR HIV S5 R0 1 ook 3 A e 4 i i = Al 55 . 7E HIV R A gmhd g kb, v LA
KAEDCRM R AR AR AER . O EREE Y BETTLLS B 4 FiE s v
B2 ol (I35 ) PR B8 ik B 40 i Lk ok B 4G I BE AW 4h A1 F 1 S A%
i (PBMC) G« AT LA A CD4 J& CCR5 AT CXCR4 152 fA 46 i % 4L IF R 18 CD4 J¢ CCR5
FI CXCR4 [F 4 M NIR &, 3T°CIFE 3 K. YL o n] DLl 22 e 2 5 & .

[0120]  FERLACSTIf T Srh, b TR L) i th A, W] DL A B A ) C i B I
Bttt - Bt 5t . ATV R B Pk BlG ar R ET AR AR/ BRI BR
(9 B Uk, I I BB 38 035 TP AZAE (R0 D o 7 2 s g % 1 40 i 0 2 ) It 9 2
FH P AR AL R AR B AN S I R A5 A B N SR L ) 2 R . W UL AR T ib kA R G
Rt ) S48 A B (AN R TG 3R L 40 i iR SO P E R I . B — LB BRI 2 R
meEsOLE A, BER. — RIS, a LAE 96 LR 58 iZle . EMIEFAERS T
Pt 375 T PR B ARG 26 B ML PP 5 TR R4

01211 WIASCHT I, FIRARE “W 7. “W i (agent) ” F“Ab-EW) 7 B FEATAT Y T
HEMBAREY), Hon] UK SR SMIE SERR AL B2 AE ] . X B HE N7 7 Ui T A
(microbiological) «J% 1 4 A2 2 FILAA 22 W0 WA SCRT V), IXEERTE G — Dt
BT TR AR A R B A B 1 A B A B2 ARV T I
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[0122] MR\t U EAHBAR

(01231 BRAES A UL, AR WIRA T 3% 388 1A o AR UE ) A . DNA B 20
P SERHOR, B T AR WA AR A Ry EH . X AR SE SR A IR .
i, J. Sambrook, E.F.Fritsch A1 T.Maniatis, 1989, Molecular Cloning :ALaboratory
Manual, 5 — iz, Books1—3, Cold Spring Harbor Laboratory Press ;Ausubel, F. M. Z&
A (1995and periodic supplements ;Current Protocols in Molecular Biology, ch.9,
13, and16, John Wiley&Sons, New York, N.Y.) ;B. Roe, J. Crabtree Fll A. Kahn, 1996, DNA
Isolation and Sequencing :Essential Techniques, John Wiley&Sons ;M. J. Gait (445 ),
1984, Oligonucleotide Synthesis :A Practical Approach, Irl Press;D.M. J.Lilley
F1 J.E.Dahlberg, 1992, Methods of Enzymology :DNA Structure Part A :Synthesis and
Physical Analysis of DNA Methods in Enzymology,Academic Press, UL EfF—A4> CAH
5 HIFAAIC,

[0124]  RiFE “IZER” A5 DNAL RNA ( Bl mRNA . tRNA) « S5 0UEE AR B % 4w 22 Ik & 1 o
T AR A BB SR A BE S BRI IR A7 AE I AZ IR AN I - 5 i T Ay 2R U4
A RERAC ] 1 PNA. 2R AT LU SRR sXUBE , LT DM B . RTE “RZIR” M “ 2%
FE A BLAAAE o BRUODBEEVEE BAA g IR0, 2 T — B 7w U] T bt — by e = 2k
MR, AR WIS AN TV P AR T dnlid s & B IR P S R R 41

[0125]  [RAESIA UL, KRB ENLR AN 5 &3 T @ ERIF IR -5 N e R
HOREIERRIET I .

[0126] A SCARIEC“HER AR L IR MR ILIR 747 n] B8, 1R 2 TR KA
RIERRIERGW . LR AW LS M B2 SO, JERT DAL S B 1) 2 2 R Bl e 1R
FA, BT LA R 2 BRI B AL 80 0 AT W o 2R IE AL HE R AR s8N Oy T Tl A5 o
(28 ZERR LS T e — R B B 240 L BB AL L SIAL B IR AL BT fT Ho At B A S 145,
W SRS BB S R A B o ASSUR F R 22 5 U B Bl = BR 2 SRR VR AL o
(P

(01271 QAT IR, “ & )7 4 12 AR AME 5 5 il s & 1 A2, AN 2 A
A,

[0128]  ANAST AT I, RIE“3RE 7 FR 02 58 TR IR 40 7 AR 2 IR R . i 3
L& B S R 2

(01201  “ZE[A” 4 A2 4D 2 JIREK RNA f) DNA "5 B (segment) .

[0130]  “7}EH” 2 HREZ IR iZ 2 2 H RS A A AR 5 2 Bk
BRI “FEAR LEA 7 BWEERE D 50%, HRME D 70%, FAFHE > 80%, &
P EHRHE D 90 % PR LY KA T .

(01311  “IpBIHY” RLIR 7> T 48 NEEA LD AR B T S 7 B AL IR 73 1 %0 TAE
HARIRES N A AE RIS AE D AR B] B TR A B 70 Gk Z 38 H RRES N 5 2 AR P
FIEIRZIR Y 1 s B H AR N AFE B P41, (B AR & 5 ISR U5 P51 o

[0132]  “IRARI” Hr A Bk 2 KR 1) Tl 2 1 T R AR A7 AE R s b 43 29453 31 1) 2 1 sl
Z k. “E” ZIRIR AL HE AL DNA B 1 2K, B a0 N4 T gt B 75 22 Ik ) S8 05
DNA Fa AR IR = A2 IR 22 ko A ) 22 IR G ST I A 2 s i) 2% 1) 22 DR B b i ik 1)
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A RHIPUR .

[0133]  “[E R FRHIZ S BB 7 FI A B i 1 1R 741 A 0 R A [R] 7 1) 55
o WIARSCHT I, ARG “ R AW A% T8 T 8500 / 802h BB AH [V, 400 4n SR A5 I i% 17
IR e 5 218 7= A B AR 2 25 R A B TR . X TR AR E I, LIk RA 20 70% .
75%80%.81%.82%.83% .84 % .85% .86 % .87 % .88% .89%.90%.91%.92%.93%.
94%.95% .96 % .97 % .98 % B 22 99 %6 [ SUAH A PE o IX SR Tt A0 455 P 41 i) S5 47 Fe A A2
o ATECFE R 7 LLH THe VAT A7 B R Rl R 56 &R slOH T4 SRR 2 il At
Sl =E- PN I CIP S

[0134]  AHXS AR R0 ] DAIE G B b m] 345 (v AR 7ok o » HER AT 3 B 1 4
AT AN AN R AR AR R 5 23 L, B R S48 250 SRR SRR P 1 L
{1491 /& CLUSTAL. SEAT AL, B BLAST 535, 508 B N4 {H. 1€ National Center
for Biotechnology Information(NCBI) W4 I BLAST B yEHIEM AN 41 .

[0135]  ARSCHTHRALIAKI [F R D) — XL IR B A S AL . Z IR R RS —
A ERZ MRS R 2 TR B HUAR, HonT DLk B X S 2 L 1 P g 1) 28 0] 1) [R] — BAN [R] Rl it

[0136]  fE—SEJti 7 2, Frid P 4ik v] fe HAT 2 ZE PR AR AR (R R 2R L 4 A\ sUUA, o et
A I FEO A D Re ERE RV 75 BN 2 2 IR B AT DAZE T AR S AR LR AR 1 W fir
AL BRI R R/ B SR M Bk AT , R R ik i i) — R &5 s 1t . 49,
7 A7 HELAT (1) 28 JEE R B0 46 R A& 2 RN A8 2 IR, 7 1E AT () 2 R TR . R I s B ARG 2 IR, LA
AN L R AR P S B A LS K A I 2 R R S SR 2R e A R AR . H 2 R
TR R AW A 2 W% 222018 « 95 2418 X TN A TR 2 1

[0137] AR WA A FE W] BEAT A I DR 57 R AR CE # U fE A SCH T4 AR R 2
FETR R A T R AT H ), 49 A ARARUR AR ABL R B, st A AR M  BR M A R A il
WA PS5 . i mT AP AEAEOR 57 PR U, 91 G AN — SRR IE B R o — R B BB R R
HERIR TR, W SR (T RN 7) WEE TR SR (TR RNB) ERE R
B2 (FICERRN 0) JILRE A 28R Wy N2 R 25 26 N 2 IR A H R . RsT I B
] CATEB Wit 2 25 IR (R 2R I IR AN R ) IR E R (AR KRR ) i
iR IEIR (N2 R A2 R e A RN w2 1R ) P2 B R (2 BEG R AT . 22
ARMI 2R ) B RER (RN AR 2 ) GRSz S5 R (22 B Jh 2
MR ) REER (FNARMNERAR ) U/ DNEER (HARMNZAR ) AWNET.

[0138]  DNA " MG IR 22 J7 v ae AUk 23 1, FF H A A —Fh 5B 2w AT A, 2 WL
Sambrook 28 A\ ,Molecular Cloning ;A Laboratory Manual2d ed. (1989) . 14, B 2HR K]
DNA J7 BRI SR FH 2R 6 Bl X SR N T 73, sk F M AR A 2R 5 B T A 1 S .
[0139] M4 ) DNA X W] DLSR FH A SR A S0 B A — J7 3200 7 A R Hb, 3% 88 I ) 3k m]
LR AL B3 i 77 723447 (H Meldrum fiT{E4RIR, Genome Res. 9.2000 ;10(9) :1288-303,
1K e Py 25 DL ARG o 51 RN SC) , Wk A Beckman  CEQ8000Genetic Analysis
System (Beckman Coulter Instruments, Inc.) BEATINF. BRI T 712 FEEAMNAL
MR T B shib 26 5 B ( 2 DL it Watts&MacBeath, Methods Mol Biol. 2001 ;167 :
153-70 F1 MacBeath % A Methods Mol Biol. 2001 ;167 :119-52) , B4 HLykvE (S WA
41 Bosserhoff Z& A\, Comb Chem High Throughput Screen. 12.2000 ;3(6) :455—66), DNA
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e B (2 W40 Jain, Pharmacogenomics. 8. 2000 ;1 (3) :289-307), Fiit i ( Z W,
41 Yates, Trends Genet. January2000 ;16 (1) :5-8) , £E BRI FF ( 2% W45 1 Ronaghi,
Genome Res. January2001 ;11 (1) :3-11), #4 7 J2 #8 2 Bk (2 W49 40 Guttman&Ronai,
Electrophoresis. 12. 2000 ;21 (18) :3952-64) , ik 2 JF LLE TR B A& @ & 51 3 AN 4
Lo WIPABET LA NE A w58 8. FlaniX e A A FEHA /R T University of
Georgia Molecular Genetics Instrumentation Facility(Athens,Ga.) 8k SeqWright DNA
Technologies Services (Houston, Tex. ) o

(01401 W] LA FH AR A0 450 2 HI1 1K) DNA 47 38 (R AE— B 5 25, ) an 26 A W i =0 BV (PCR) L 3%
¥ B % X ) B (LCR) (Barany, F., Proc. Natl. Acad. Sci. (U. S.A.)88 :189-193(1991)) .
BEE e (SDA) BRSEAZ H R E I ® ( “OLA”) (Landegren, U. % A, Science241 :
1077-1080(1988)) » Nickerson, D. A. ZE AR T —Fp4l5 7 PCR AT OLA [HRZ R I 72 77 ¥2:
(Nickerson, D. A. 2 A, Proc. Natl. Acad. Sci. (U.S. A. )87 :8923-8927(1990)) , H4ph—1b
ORI By B FE A m] A A, W TR RS Malek, L T. 28N, U. S. Pat.
No. 5, 130, 238, Davey, C. Z& A\, European Patent Application 329, 822, Schuster Z& A,
U. S. Pat. No. 5,169, 766, Miller, H. I. % A PCTApplication W089/06700, Kwoh, D. % A,
Proc. Natl. Acad. Sci. (U.S.A. )86 :1173(1989), Gingeras, T.R. Z& A PCT Application
W088/10315)) B 24 yH ¥ 1 77 7% (Walker, G. T. % A, Proc. Natl. Acad. Sci. (U.S.A.)89 :
392-396 (1992)) .

(01411 4 T AT IR A K B IR IR B S IO 38 s N, 510 2% A8 FHIR K 22 41 DNA [ AH XS
B, T 5 PRI R A PR R 1 DNA 25 I Sl 1 5 1420 I R bk 52 i) R 8 9 5 | 40 22 TR) )R
DNA 5B M G 12 N AT AR B, A8 A5 B IR AR Bt o AR SR 9 5 |49 TR) 16 77 71 /) DNA. (1) 52
i, B 2SI DNA J241) (UnSRAFAE ) ke R e 1,

[0142]  FEAKR B AR A] LI FH 2 Bl 8 Al X T RIS, AT 28 4 B b P s B4
1 41 Tag.KlenTaq. Stoffel Fragment.Deep Vent.Tth.Pfu.Vent Fl UlTma, & —FF 5 T
MBNVIRAEIRAT o A THAERIBER IR SN, DA S AE LS TR IR (1K) SN 5 518 TR i A AR Ak
AR 25l —F, U0 DNA poll. Klenow A B, T7DNA ZB-5HEFI T4DNA 8 &1
TR 6 5 i P A FH 0 B AT AR ) A it U B L B 7 AR R 5 R

[0143]  —MCKUL, 5195 H b5 DNA JRAI IR K KATE 37-55°CHAT 2 /3%, A M (a0
Taq ZEG 08 ) X 519075 R GEAR7E =B % B BRAF A~ K2 T0-75°CREAT 3 408h, AL PP 1%
TERZ190-95 CRHTA) 1 7B BT, &56 195140 SR, I EE S50 m] LIARAL, , X AR Sk
TEH RN T3 5 ] DAR 25 5 S0 5% e 8 8 s B2 B[R] AN B S LRI PR &5 %o ol n,
TEHRAT LI 2 10.8.6.5.4. 5.4.2.1.0. 5 ZpBhel 4 .

[0144] R4, JET] LA “ P PELRE” BOR , BIE KR IE W5 17 R RE AOUR B F 3E4T, — A
29 60-65°C 2 [B], AT/ B HEDEEA RS , 3 ST R 5 B ]

[0145]  — MK UL, WIASC T REAR 1) R N 2 B 2 A ) =)k B TR I R o T8 R I
(AT R 0 PR = 0 I A K2 10ng &8 K44 100ng 2 [8), A i 88 K& 174, 41 200ng.500ng
Img FL 22 B2 ARt mT DAREAS I 2o SRR 4a, T A I 167 ) 1) f2mT LAACK 25 0. 01pmoll
0. Ipmol. 1pmol. 10pmol B 8E £ o PA b, EAT 1) S NAR A R B m] LAARAL, , 1EAT B2 IR I 34
AT DMS B2 14 3G = . AR SRR e ST 7 o, ROVALE 2.5.10,15.20.30,40,50 BYEE £
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MEH

(o146] 41 4n, ] LAAE ] 25-50ul ¥ & fE AT PCR KN, BTk A AL 7 K45 0. 01 %2 1. Ong
AR Y47 41), K2y 10 22 100pmol [ EEF5 4, K2y 1.5 §47 Tag DNA 4B (Promega
Corp.), K1 0.2mM dDATP, K#J 0. 2mM dCTP, K%y 0. 2mM dGATP, K% 0. 2mM dDTTP, K%
15mM MgCl,, KZy 10mM Tris—HCI (pH9. 0) , K%y 50mM KC1, K€y 1n g/ml BHIRFIRZy 101 1/
ml Triton X-100(Saiki, 1988) .

[0147]  ARAUHEAR N 72 BEUE FE LRI SR A B 3 101G SO A a] H ) % R A 2
— R, B ER N A D ER 4y AR R = BEER (ANTP) 4 Ak, IXAE M b HIR 2 5 3k 15
dNTP [FIARAAE T SR AR U RN G CAN HAETE S5 SOk P R . i B, AR9ulelis:
AN RARAE KSR RAZ TR AT Y BT AR AL RN A N o IXFE IR AP G 2¢Ot
Fric B ER, RVF QT ST R AL B Wt AR id R ER = ). [RIB 7R S b AL B
FOVT I 04 S 2RAZ P IR A IR I AZ P IR, 191) W Bl 2% 1 A P IR - XU 480 R% 17 B A IR R A%
REEHIMEAZ TR . B8 T A Pl TR 48 DNA I P 77 vt R 77 1 i o n &0 ] LLSRAR 9F
JTRAEH . Sihh— e IR R, A G HAA AR B R A A I P A R, P 24
BE A 5w 34T L R AR 2 VE e, ARG HL PR e FEw] S L e A LA S e 1 SR
o WAL, FECRZ IR AL SO PN, B i 56 23 N- L BRI WG, H Tt
— SR B BT IR .

[0148]  ARIE“FHZLTIR” IRUS WA BUE 2 M AR RN, k2 T 34 &
(RPRG R /N B TR 2 DR 3%, B i SRR T A% R I e 25 ) Dh R R ik o AR IER FH I
ARIE“TIW” FeHR TR, T 2 RIRAFAEN (lun b BR ik P D) Bl v Ak = 4 h 44k 15
) RGBT AER, HE T HERTIWEM Y ( SRR AN ) SR AT LAMERS
ARG A, B, ZEAFAE R AN 557 (40 DNA S84 ) HAEE B VR pH 4F R o 5
YIBE T DL SRR 1), ] DLZ RUBRERY , I H A AUE A, (A3 7E 05 SRR 444 vl LA
R AR G e 5 | IRAERR A FE MO T 2 MR 22, IR AL L 5 [ Ry AT 1 7
o FEFELCSII T S, ] LABk RS [ IAERE A S IR 38 SO 4 PCR e v A B JE A
R AL R 7 51 I A% IR SEA% IR A BC AL Al IXFE I B A DA HL R = IR K
BT BRI TIRJTEA— BCR BIAR L) 8 2] 14 ML IR, (2 7T LA AC . A s
7T S, ER AT, BIURY) 14— K2 50 R & A R .

[0149]  FEFFEY MG DNA v B sciiti 77 2, % e Bk B 2L B P H IR 29 8,910, 11,
12.13.14.15,16.17.18.19,20.21.22.23 8% 24 MZEFRIELLEH (stretch) o

[0150]  WIARSCHT A, “4A8” TR 4 R — 45 i 5 HL B AMBE IR R O 0T b 2, T i s As R
FH PCR BEAR A AT

(01511 JEi AT MR ERER o 41 BRI AS 712, AU Gl B AR N 2 nT EAR 25 57 fiff 7 3 B 1)
FAT G AR PE A 7 55 o IR BEHRAT T VA AN A ST o 4510, R T 55 2 vy 1 9%
PRI 5 A 30 R AN 53— R R AR P (R A8 [ N 25 A, G, AR A el 18 1 4
AN G 2335 FH AR 3R A/ s SBL 4, 042 K20 0. 024 22 K45 0. 10M NaCl, 5 K4
50CHE KL T0°Co XL m M AR R CInFa 191l ) fEBREN FIBIAR B H br ik
Z I RVES TG o 30 A SR B VS 0 3 22 1 P I P A4 (1 B AR R 2k 1t o 288 IR N 2 A1
M LE AT N . (4 m] BLZ: DL Sambrook 28 A ,Molecular Cloning ;A Laboratory
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Manual2d ed. (1989)) .

[0152]  JMAZAM3E TR 45 6 B A AR BEELEE , %) 4 Berger FlKimmel (1987, Guide to
Molecular Cloning Techniques,Methods in Enzymology, Vol 152, Academic Press, San
Diego CA) BT HIASFE, JEA T 1 B AR 1T B A ) <P g

[0158] 18 e i MEAS T R IRAE K2 Tn-5°C (K THREF Tmb°C ) 5 M MR T Tm K
Z15°CE 10°C ;P AR T Tm K2 10°CE 20°C, MR R MR T Tm K& 20CE
25°C o WIACRTIE A AR N G302 BRAZ, B a1 228 n] AR T4 sl 28 08 1% B IR 4
(RIRH [E 1 5 o S5 BT P 1t e A2 W] DA T I s 36 02 AR U BAH 5C 1 2 - 1 IR 7 471 o

[0154]  — 75 [, AR WK FHAE ¥ 4 AF T Al 48 T 05 — i B A I Z B R e 91) (5l
65°CHI1 0. 1xSSC /4 {1xSSC=0. 15M NaCl,0. 015M A7 EREN pH7. 0) « AL E L 751 N NUEE
IS, XURE AT 2% B, SR bt sl 205, 39 m] AR A R IR H o A% IR 41 ok SRR IR, B 5
PEARAZNZ TR 721 ) ELAD 7 20 A S I PR 86 5 Y0, 1L Y

[0155]  ZRACH A MEFE H b 22 B R AU AR AT TR 2 AR E [ 45 A o X EE 5% A0 AT 1 1
RN G2 S0 5 W o A T AN D223 0, A8 AR R AR 8 1 S e T A8 A4 R iR
B (Tm) , P AAREIVERE R B 1%, A8 AR IR PR K2 1-1. 5°C 0 Tl AR AR E
PR BB 1 UK B IR ) R AR o — ORI, AT IONAE B ™ M 1 4 A R 1EAT, Bl S AN [F]
PR AT YRR

(01561 WA ST AT I, s It A 4E R VF IS EEAE IM Na+ 7 65-68°C JE Site & 248 7R I #%
BRIT AN AL 5 AT o TT LASR AL i oA A A, i, 3B 7E AL & 6x SSC.5x Denhardt’ s,
1% SDS (+ B FEmi R AN ) 0. INa+ FEBEIR ER AT 0. Img/m1 AZPE (1) SEXE DNA 15 B 7 1t 5
FR AT P AT A o« FRATZ )5, W LA T 2 R 50 s A PR DR, B Ja Pl AR 28 AL
JELBERAE 0. 2-0. 1x SSC,0. 1% SDS ¥ AT K2 30 234,

[0157] T X bt m] LU 22 A gz by (49 2 25 T PP I Jig P 40 90 ) R PR SR A8 2
M Hilo Denhardt’ s ¥ SSC & A 4 A% T8 £ AN 5 280 0 AR AR 33 B 1) 2% A8 2%
W (2 W A5 11 Sambrook 28 A, eds. (1989)Molecular Cloning :A Laboratory Manual,
Cold Spring Harbor Laboratory Press, New York B Ausubel Z£ A, eds. (1990) Current
Protocols in Molecular Biology, John Wiley&Sons, Inc.) . — RV EL K i 2 HiiL
FRIZAT 55T PRI A 2 A8 X T SR GC 3 R B4R o

[0158] LA A TG IAERET P AIAN R AL R 73 T AR A R WG N o HIX L2
FLAR, BRANASSE T IR AR FR HE S S A T 5 BT IR P 51 2 A8 BIAZ TR 91 BL R R slidiT A
VI NAEA BIE N o B H M, 3K 2628 0 5 A ST R I () P 51 A DB i B R AN ]
B 1A~ 2 A8 3 MEHRIANFE .

[0159]  AHN. A SC AT IR I A1 I RAR S A R PRI AR A4 RIS ( RIATAE B ALY M i %
%) s EAFA (n55 A FRPEY (paralog)) W LAEE TE 115 A SCHT IR IAZ IR 1) [R5
P23 B, 490 A 0 R 20 ) 4 0 B 2 AR R T A I AT A o ™ R ) 2 AT S NV T
B o IR MU IR AT RN B [ R T AR AU A S

[0160]  SSABLIRY, A B 7 VA6 W B (KA 2 73 ] e AL & il e 2 IR I B AR
Pttt v BoE oAb 6 Ay GRS ) IR T4, KL LAV SRR IRER 85 | ) Ry
FERA, I H R 2 R /D T RKFARK— 285y . BOaT BMT AR B I B IR e 51 AT ]
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BELH 7y o ATAEIMRB ] RE e K BA R K, W1 RAT AV SR & A S i A% R
BRI, 1 NI

(01611 A B AL BRI AT AE A0 A « RSN 2 A AL HEAH JFANBR T, 05 55 A BT
WZIRFEA I [FI A X B 43 5 AEAN R SEJiE 7 S8, iX 48 53 1 5 [FRE K/ AL TR 7 41) 56
B P A A (CEEXT SR FH AR U 2 SN K o L RIJE PR AR P AT ) I 2220 Ry 70%
80% 85% 90 % .95 %96 % 97 % 98 % B EL 25 99 % ¥ 7 51 AH [F) 1

(01621  Hi T AR W B I, Fe 41 AH [F] 1 s (R 1t A 0 b AL e S0 58 , T adk e 91043 Bkt A
N TE B FIAH R (R e ML O o BRI, P A [ o] DA 2 Rl g 2 sk
(I — R g . T BB AN e 21 B 8 2 SRVE I HE BR ) S5 1 8 Karlin&Altschul, Proc.
Natl. Acad. Sci. USA1990 ;872264-2268 [ 5 %, 1 Karlin&Altschul & £, Proc. Natl.
Acad. Sci. USA1993 ;90 :5873-5877,

[01631 1 — T B8 7 51 1 B4 v 1 SE ) 2 Myers&Miller, CABIOS198S ;4 :11-17
WIELTE . IXFERI SRR F N ALTGN 27 (2.0 i ) , Hof2 GCG P40 Ee X 8 A A i — 3043 o
iz H ALTGN R PP AT 2 AL 1R 7 41 LU BEIT , W RAASE ] PAMT 20 BUEEARFERR (12 73 gk K
TGP A 4 73 BBk ST 730 3 — P88 JR) 0 P U ARBUIE R LR B Y A SRE02% /2 FASTA 925,
41 Pearson&lipman, Proc. Natl. Acad. Sci. USA1988 ;85 :2444-2448 p iR i .

[0164]  fK¥E A & BHAS FH A %5 00 LA A& WU-BLAST (Washington University BLAST) hiiA4s
2. 0 Bt o BE XA T UNIX P 65 1 WU-BLAST A 2. 0 AT PAT AP AT LA £t o/ /blast. wustl.
edu/blast/executables #b N#. ZFE/F3ET WU-BLAST R4S 1. 4, WU-BLAST A 1. 4 X J&
FET A A3 NCBT-BLAST it 1. 4 (Altschul & Gish, 1996,Local alignment statistics ;
Doolittle ed., Methods in Enzymology266 :460-480 ;Altschul %% A, Journal of
Molecular Biologyl1990215 :403-410 ;Gish&States, 1993 ;Nature Genetics3 :266-272 ;
Karlin&Altschul, 1993 ;Proc. Natl. Acad. Sci. USA90 :5873-5877 ;LA E4#biE L g H A
Ao

[0165] FEEMFN I RIETH, GO R F RS N FER R A L . W T2, 5
FJE R (gapping) AILAOCHT . QRN 1 BRI EJERAE 11 73 (Q) X T8 A J5URI BLASTP
Q=9, X T BLASTN 2 Q=10, {E2& 7] LA AR A ATAT R4 . SEA ok 1 AR R 45 111 70 (R) X
15U BLASTP A R=2, X} BLASTN A R=10, {H 2 1] LA A AR5, v LS A Q A1 R 14
AT, LI 55 e S 45 B XA 2238 AUAH [R] M (RIS e /MG PR A Bk 11 S48 B 2 ZE IR L
A 2 BLOSUM62,, {H 2 HoAt 28 55 IR LU B0 RE B 48] 4 PAM ] LA A

(01661 W] L HLAAN M, ATE “ RV B8 AR F PR, G040, 0% B IR sl IR R R
AJ LR 9 45 7 ) 1) (RIS PE ) 8 B o e A0[RI PE 1 20 B AT DA (N Ny ) %100/ N, .
VB IXHL Ny e A2 A0 55 10 R 20 1) AN [R] Ak 5 PR DB, T N, i LT — 25 PP 910 R 7%
K%, BRI, DNA FEFI) AGTCAGTC 5 41 AATCAATC LA 75 % I FE A AR M (N N,.=8 ;N
Noie=2) o “[RIEPE” s “AHIRNPE ” W LAFR A A (R 1 R sl a2k 1R ) o7 B O 8 B LAWY A e
HU A R e 1) PP R TR Bz R TR R B8R, L rp Y A1) R B AT LKA Wi 1bur AT Lipman
HfE (Wilbur&lLipman, Proc Natl Acad Sci USA1983 ;80 :726, @il 5| FHIFAATT),
40, 48 FH 20 MZ BRI & LR/ 4 DM E IR K B T 40 O 4. BL R AL ) 43
M, I HALS Hoous & B e 410 304 AdoRe 0 m] LAAE FH Rk | 2 15 R P IR T g AT
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Intelligenetics. TM. Suite, Intelligenetics Inc.CA) . 4R & RNA 741 Fi1 DNA 7241 AHALL
SR — e PR AR R B RS R, DA DNA 410 A g i i (T) Z%[7] RNA S5 41 A (1) PR
WERE (U)o ERLEG, RNA P9 R A W G Py, ELIE K DNA 41 Hh 1 i i ne (1) 2% 18
2[5 F RNA FEA1) P RIS RE (U) , w] DARTAS E DNA P80 TGRS B I SE i, A4 AR G
A LME YR 2 HAR RS e 502 25 SOk ok oE 5 6 43 B R 1

(01671 2 T2 1 1uAk, A & W HIAZ IR 73 ¥ HL A 4 i AR i W B B0 DR 1A% B IR e 41, i
A B R e A1) T LA B ot iR F AR 7 AR TR IR 5 i 258 BRL A 4l T R 3 i 1 AR T
RN R A FIX LT E IR L T s e Ah, i8A7 & T A v S AL 1 741, 5 an
Geneart (TUgeneart (dot) comUT) o [AIIH, AT LA Sy A A S W PRV ARZ B IR 4 R AT 25 110
1t

lo168]  WIASCHTHI, A& “EREF” FRETR 701 (W1, FERZH R, Tl & RARAFAE ) B PR
R VI AL AL AT B 2 A 5™ A2 ), AL RIAE A2 PCR P IG1 ), Hetie 5 o — BOGE N 70+
(T —FEER ) 25 ARE S FAZ H RN, EATAT L2 SRR sl O BE R . BR%FR] T
il 28 Aoy B e A CHZERFA ) o WA SCHTIR IR, AR AR i B FH IR AT BAR A
R B LA SLAEE TR R S5 AT, BT 46 LR TSRS (0 ELISA LA
FETEERIHTZAZIE ) IOCRGE IO E RGN R R S .

(01691 QA SCATIR 1) 5 | ) FIERET P LLAR 25 B il & ok, ) i Ak 2 U5 vk A i
BCaE 5] NI E A 2 A AR AT A A . A% R B A A BOSUR A T
PR BARSN T 8 B 53] DO AT AT BT 5 8 D7 3% 49 4 DT Sk b s 5 A R SRR
A IR 1 7 VR B R R T v (UL S, Pat. Nos. 4, 603, 112.4, 769, 330.4, 394, 448.4, 722, 848
4,745,051.4, 769, 331.4, 945, 050.5,494,807.5, 514, 375.5, 744, 140.5, 744, 141,
5,756,103.5, 762,938.5, 766, 599.5, 990, 091.5, 174, 993.5, 505, 941.5, 338, 683.
5,494,807.5, 591, 639.5, 589, 466.5, 677, 178.5, 591, 439.5, 552, 143.5, 580, 859.
6,130,066.6, 004, 777.6, 130, 066.6, 497, 883.6, 464, 984.6, 451, 770.6, 391, 314.
6, 387,376.6,376,473.6, 368,603.6, 348, 196.6, 306, 400.6, 228, 846.6, 221, 362,
6,217,883.6, 207, 166.6, 207, 165.6, 159, 477.6, 153, 199.6, 090, 393.6, 074, 649
6, 045, 803.6, 033,670, 6,485, 729.6, 103, 526.6, 224, 882.6, 312, 682.6, 348, 450 FH
6,312,683 ;U.S. & F| H iF & 41 5 920,197, 1986 £ 10 A 16 H & 2 sW090/01543 ;
W091/11525 ;W094/16716 ;W096,/39491 ;W098/33510 ;EP265785 ;EP0370573 ;Andreansky
2 N ., Proc.Natl. Acad. Sci. USA1996 ;93 :11313-11318 ;Ballay 2 A ., EMBO J. 1993 ;
4 :3861-65 ;Felgner 2 A ., J.Biol.Chem. 1994 ;269 :2550-2561 ;Frolov Z A, Proc.
Natl. Acad. Sci. USA1996 ;93 :11371-11377 ;Graham, Tibtech1990 ;8 :85-87 ;Grunhaus
2 N, Sem. Virol. 1992 ;3 :237-52 ;Ju 2 A, Diabetologial998 ;41 :736-739 ;Kitson %5
A, J.Virol. 1991 ;65 :3068-3075 ;McClements 2 A, Proc.Natl. Acad. Sci. USA1996 ;93 :
11414-11420 ;Moss, Proc. Natl. Acad. Sci. USA1996 ;93 :11341-11348 ;Paoletti, Proc.
Natl. Acad. Sci. USA1996 ;93 :11349-11353 ;Pennock % A, Mol.Cell.Biol. 1984 ;4 ;
399-406 ;Richardson (Ed) , Methods in Molecular Biologyl1995:;39, ” Baculovirus
Expression Protocols, ” Humana PressInc. ;Smith 2§ A (1983)Mol. Cell.Biol. 1983 ;3 :
2156-2165 ;Robertson 2% A, Proc. Natl. Acad. Sci. USA1996 ;93 :11334—-11340 ;Robinson
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2 A, Sem. Immunol. 1997 ;9 :271; F1 Roizman, Proc. Natl. Acad. Sci. USA1996 ;93 ;
11307-113120 HREF 1T 05505 11 W095,/11995, EPT17, 113 F1 W097,/29212 Fiidk .

[0170] AR EHBE—BH% 8 T ERMINEARICHE AR B, EEbRICE 2 60k BB N
SR A R I ERE 2 S IR IR T4 (9] AnEFR IC A% FFIR B PCR 5| WAFAE RIS &0 T, a8
AL A B YR8 AR T A ) « B¥ebric 7 7 AR RN AS (5, 10 F A F A A
SRR PR B SO R R 5, I HARSS 2 S5 7R RS0 46 B Babn il AL IR I S it 77 5%
o, B e Alexa R T 2 EHOCHIRBES) 04 o 785 — 28507 2, [l Bbrid 77 &
] VU TAE S5 AR EE Z A8 BT B AL G B R AL AL IR o« — FhE 2 il e 220 BRI T 4
HTFRICZRE A (I, GG RM 0+, HILED T3k 0+ 5 2458 W R R AL
Mg A7 ES ).

01711 FHAEA R B ERER (R S B 1 IR e &1 ] LUR AT AS I (K80 23 i o 2 Mbs il 53 A
A F o Pl &5 0] LU, 1 0, 8 b id (40 3H.1251.,35S,14C\ 32P 55 ) Al ksl
(Il (B A (HRP) B PE B ER G SE ) (2Rl (ln il SR 2O ER A9 e i 0
1 F P, Cy3. Cy5.Bodipy.Bodipy Far Red.%Jt#i. Bodipy630/650-X. Bodipy R6G-X
HI5-CR6G 555 ) « L (L E bR ic A s i & sl (LI B R (ER 2R S0 R FLIRSE )
BR AT OB R nT R S Can bk o ek ek sk ik 22 0k (ECL) 155 ) B4R
HAREL 7

(01721  HREF AT LR WA I8 73 B 4 BRIR) Fe b i, B0 AR EE LA N AT I 730 76—
S 7 S, IR IR I TE B A 2 R I 3 R N 2 b — AN R B B N R D
B4, 7ERE A T R 38 OV kR T U R A B N R . B, TT LLAE 4
B8 5| BT A IR 3B N 9O R . I T HZEOE SRR IC % B IR, v LAAS FH Ak i
JE 50 B FR 25 b 0 7 ¥ 1 Hoh — B (Nature Biotechnology, 14, 303-308, 1996 ;Applied
and Environmental Microbiology,63,1143-1147,1997 ;Nucleic Acids Research, 24,
4532-4535, 1996) » A i FIERE 2 FHZOCHRHE 37 805" ImbridJF & G 8 CAE AR IR
s A RS (R BT o WR 57 Sl AR 37 ImoRAE bR I, 37 BB AL RE AL B I C IR
+ E1¥y OH 5 1T LA W R 5 P S A, SR R IX 7 1H1 A AR ART 5 i 1 PR il o

(01731 ATLAN 73 OB RE DA 2 AR 2 A2 L FL2E O 22 Bk 2 T BOR X
IR RIS B AT VT DV SR AR T2 g i+ iifg AT A OCD AL G AR
DG AR T . AL, BT DLE & 58 S A AR IC I BUR bR ] IR ET 2R . IXFE
(15 B ARG M. A6 — 288 7y b, W LU — B — 3y SR ) S =
S IR G i 6T P53 B B i AR 52 A 7y 22 [B) IR L S da AT A o

[0174]  FE S Ah—2eszjli 77 22 rp, v DL I AE PCR BRAYAT [ W H 2448 AW 43 7 ) T e
RS HEATRIN, B W B I PO RE B (FET) 2 tILIERE &4 (FRET) . #F FET Fl
FRET J735H, — Bl MR e Fl 2t - brid, Hod —Fia] LUE A R K, 55— M RN
RESE 2RI 1o "EATTA IR 20 I RRAE R TE 73 1 R K 73 o BEAR S AR 8 A BRI TOR
PRI I 38 R R 9 R ST o B2 ARt RT DATE i i KB, AT IE ik 22 P A0t B 2 1)
RETR R HLHIFE 2 Ry PRI RS e — R UL, 2 7 51 e (WidE
[F— A+ EEUHSE 3+ b ), 24850 0] D2 30k 4y 1 R S fe /. FET FH FRET SH A<
SR A H . Z WA (U, S. Pat. Nos. 5668648.5707804.5728528.5853992 Fll 5869255 (#fiik
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T FRET 44k} ), Tyagi ¢ A Nature Biotech. vol. 14,p303-8(1996) , fil Tyagi & A\ ,Nature
Biotech. vol16, p49-53(1998) ( A FET 4 F1=Zkr ) , Fl Mergny 2 A Nucleic Acid Res.
vo122,p920-928, (1994) Fl Wolf Z& A PNAS vol85,p8790-94 (1988) (FET F1 FRET — %) if
A7), X gl 5 HIFA AR,

[0175] AR BHEIZ IR T v DI AR e AR “80iR” ARSI @ H RN G2
THEFATH o WARSCHTIR, RTE “30A 7 B4 5 AR B AR N ) T fgAH R 6l
FH AR A8 308 2 AN 3 A AR “ Budk” T2 — M4 (vehicle) , H AV EE
TR 73+ PR EE 2 55— P RS, B W] DL ARV BRUE T XL IR 7+ B ER1E

[o176] 284Gk, B2 B il (replicon) , WAL Wk 1 f4 BORS K, W] BLY 55— DNA
WBOER DUSEIR T IE B B .« B AT DR AR ag AL o, LD REAE TR A
P DNA Sl B & $oc, BIRT LLEH B B8~ &2, “ Bl 18225 DNA 50K
FBLE DNA J741 . “ RIS HITFH)” FRIAE DNA J3+41), Fog IR T 55— DNA J341) (1) 4 S RN
PEo 4 RNA SRAG BN 9 hd e 41) 5 556 25 mRNA, Firads RNA B Ji5 45 B0 34 965 e 41 4 65 16 2 11 5
INF, BT IR g6 7 41 7 40 M N R T b IS 2 1) A 2 SRR 145 ) e A R 4 1l 2 R T

[0177]  — R UL, A5 (24 AR DNA Jv BRI 2808 sANBI IR I JE 3l 1 e 91 I R 1A Bk
518 EE G H o RIBEE— R UL B B fL 8 81 2k BLCRERS 7R R AL 1 40 i
PR R e R R . M2 AT RS 2 0 3 v BU, AR, 7R AR ol iR ih 2 s 1
(ATG) B TihEHE 5" i, ¥ 2 LB 8 T 3" Uigo 1] REAT AR B ) HAL T, )t 14
SR A 8 R ARV 8 B WA S e 9o AL AE T2 RT DK AU 2 0 1) 77
TR B 7R LR B e A 1 4l e A2 K

[0178]  fK¥E A B, AT LAHEAT A FH Be A8 R IA AN BH S0 2 SR AT T 3800 . 7R S8 St 7 2
o AR B Sz IR ] DR AR AL (il L OC A M R IE 2R 4 ) F/ BRAE RS B 3G 7 4l
M o XS TIXAERI N A4S AR SRV AE AR AR/ BRAE S5 5% 16 40 i N R I8 G0 32 I 304
[0179]  DNA “#Zwhd 7417 S XUEE DNA JF 40, 298 T-3d & I 4% 20 (R 428 1 IS 75 4R P 3%
SRR CE IR b P A Ria A 5T (B ) mpEL HEE M3 (GRE) wmi
B L LB R E o« Gnhd 7 4] DLALSEAS R TS RZ A2 7 41) >k B A% 2 40) mRNA (1)
cDNAVEAZAEY) (BIUEFLshy ) 1FEIRIZH DNAFIEL 2 2 & af) DNA 741, Z IR (s
SRR LA TS T A 3 e “cDNA” ¥g 112 #5 UL -DNA B B %k -DNA, &
mRNA 4 W) (1) ) e 5% R N 7 4 o

[0180] % SRR BR 42 il J #1) A2 DNA V% 741, W W a3+ S 98 B R 25 5 A2 L b
TR 2 P RRAGE 5 &k 75, AR 40 i rh SRR gad e A ik “ M =XAE oo
17 R R, A FRVE A I P o) 7 sl 2677, o 5 AR RE A F R sl R YR e SR B
FIRIEWE AT EAEH . “M5 5757 Wa] A& TS5 H . 275 9ha(E 5k, 75
Z IR N- v, 576 FA MR R 5| 5 2 I NS QA AL B . v LLRIVE 5781 5 £ fif
JERZ AV B A RN E A PR . HE T BRI ] DU AR, 72 A 30k bt
AN R T BT AL T HX 5 41 o

[o181]  “JABIF /7417 /% DNA 421X, ] LAZE4H Ly 55 RNA SRG 4 &R s~ 31 U7
) Gabs A S . — R UL, BB TR AL FAEIL 37 s bR T S e 4r 0, 1) BF
(B Jim ) e, B2 AL A D AR UG IR B R T s BT DRI A ST 1) A 3% B 7 AR
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BT ERBIF XN R SRR 1L, LU A 5T 456 RNA SR IR 28 1 0 45 6 45 1 4
(HEHPH)) o FAZAEYIRE 307185 (HIFFA R B2 5 “TATA” &R “CAT” & A% B
A BN T kR T —10 Al =35 A7 P41 4MEA S Shine-Dalgarno J¥41),

(0182]  4nA ST FH I, AT © PRI AZ IR P Ul ™ R0 PR il 1 Bl 48 12 SR AR e % 1
P8 7> 9 Ak BB 3 D) FF XURE DNA 1R o

[0183]  “EEZH DNA iR $5 112K A~ FUR I DNA 73 T B A LR AR, @ H 2 A F2EY)
PRI DNA 7 FERANER NS5 R . T2 DNA 73 118 HHistfE TR SEE A= . Ho R i A dE
CHEDRBIRE T sa R RN It TR, IXSEHAE P3RS C AR B EH T
[0184]  HAMJE B YR KT DNA B 5 | A\ 40 B P IS, 40 ORI AR () DNA “ 407 Bl “ 47,
AL DNA I] BB At mT BEAN RS (ROILAN IS ) R Mo R A o 45 nAE A% 3 e 1) 1R
FHVE LB P40 f b, B AL DNA W] DAIRFEAE T (R0 25 7Y (episomal) Joft-n#d ik 8 mom
bo AT FAZ AN MY, A8 A B A R SRR B 40 B, FLrP ALK DNA 35 g A G RIS AR
Yo S I I Bl A0 s o JE ek LR A M ST A DA ) 4 A 2L s P 4 B AR e
R RE IR Sz A e o v A A ERAN 40 M BICHH S 8 i 22 73 AT A2 R I 40 i i .« 4
Mo 2R 7 2 AR Mo ) v I, FLREAE R M e B KIR 2 AR, #aL A IE AR E DNA =44, 151 4o
T B, FR Ay FER )7

[0185]  4nASC P HIR), ATH “f5 7 W B UL 8 UL A, A 46 S0 A2 40, 19 G e
RER A )40 Mo S5 AWt =0T LA R KA R S. tymphimurium. K 50 8 R
(Serratia marcescens) AL ZEFIFTH (Bacillus subtilis) « EAZAWTE FAAFE R R
LR G RE (Pichia pastoris) JHFLahA 40 MOFN B S 40 B RIAE ) 40 J, 491 G 40w I
(Arabidopsis thaliana) FIMHY (Tobaccum nicotiana) .18 22 W FLah) 40 i 5 52 AN A 2y
SRS, FLFE ] A American Type Culture Collection (ATCC) FAFHIZK 4N AR, 1 4n{EA
PR T G LB (CHO) 4H i JHeLa 40\ 42 U (BHK) 48 i B 40 il (COS) A JHH4H e
JEAI ML (40 Hep G2) \Mandin-Darby 454 (" MDBK”) K HAth. ZSIR, 4518 =04,
KIGFFBE S 2E AT B (Bacillus subtilis) FIEEERE B (Streptococcus spp. ) , - H] W
AT AR RE A 7T AR MRS 3 AR5 U2 BRI BE (Saccharomyces
cerevisiae) . AR E#RE (Candida albicans) Z 2P HE{R 248K (Candida maltosa) %
N AR RE (Hansenula polymorpha) . JfaiE ro &4 £E (Kluyveromyces fragilis) FLue
Lok Rl (Kluyveromyces lactis) . Pichia guillerimondii. e R G2 RE (Pichia
pastoris) . 24 ¥H &% %2 (Schizosaccharomyces pombe) F T~ FE H % (Yarrowia
lipolytica) . 7E A& B+ ml A A 4 A 75 35 A0 5 (0 AN PR T 50 4 57 42 8% (Spodoptera
frugiperda) ZHJiE.

[0186]  DNA A4 LA IR S Uit 7 DX 52 250K DNA 73— 0 ()R] 26 531] BT DNA 15 B, BTk =y Bl R
IRAIR G PR B K 3 FAH G DAL, 5 e YR X 2 b e LB A BE AL, P ads 5 RT3 W kil 32 DNA
AN R A AR L DR 20 A L3l ) 5k PR ZH DNA ) 22 11 DNA . 78 55 — AN SEf b, gmbd 7 51 2 44
AR, Lrh BT iR gt 40 B 5 FEARIRAELE (40 cDNA, i ZE R A0 g b 2 b & & 8K
HREITA), B AR T IRAARER W Z ) o SR REOR AR AR FH A
B RAZE R ANA SO SCIE DNA iR IX o 4 G, 2 4% IR mT Al i it TREH AR B A FR IR
TR BB, B IR 2 IR . AL RIRG 57 41) B 38 FEm] S/ o % 32 2B o il
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NI E L YR I M) = B R o [ = B e

(01871 WAL FHIC, H TR B 22 IR “ v B 8803407, il KR 2 20 10 Mk
B, S RN 550 20 NS, HARIEZE D 30 4 (U150 A ) BRI, (H 2 T HEAN 52 38 1K)
JEA o X SETER By Ben] DAIE G A SR AR N D3 28 S0 ) 7 R AR G 9 W dd e DNA BB ™
Az (AF FH G BT 75 2R R 80 ) 5 BG4 2 7 V6 o

lo188] il &% 1 / st HH 480 1k o 2 4K TR FR) 77 V2 AR N B3R 90 358 A e B ) AT
5 R = 7 kAT LS AT AT B 1 773, 0 BATR SRR 3k 10 75 VA s R AL T v SR
A 5 .4,603,112.4, 769, 330.4, 394, 448.4, 722, 848.4, 745, 051.4, 769, 331.4, 945, 050,
5,494,807.5,514,375.5, 744, 140.5, 744, 141.5, 756, 103.5, 762, 938.5, 766, 599,
5,990,091.5,174,993.5,505,941.5, 338, 683.5,494,807.5,591,639.5, 589, 466
5,677,178.5,591,439.5, 552, 143.5, 580, 859.6, 130, 066.6, 004, 777.6, 130, 066
6, 497, 883.6, 464, 984.6, 451, 770.6, 391, 314.6, 387, 376.6, 376, 473.6, 368, 603,
6, 348, 196.6, 306, 400.6, 228, 846.6, 221, 362.6, 217, 883.6, 207, 166.6, 207, 165
6, 159,477.6, 153, 199.6, 090, 393.6, 074, 649.6, 045,803.6, 033, 670.6, 485, 729,
6, 103, 5266, 224, 882.6, 312, 682.6, 348, 450 F1 6,312,683 ; £ H & F| Hf & R 5 5
920, 197, 1986 4 10 H 16 H & A8 ;W090/01543 ;W091/11525 ;W094/16716 ;W096,/39491 ;
W098/33510 ;EP265785 ;EP0370573 ;Andreansky %% A, Proc. Natl. Acad. Sci. USA1996 ;93 :
11313-11318 ;Ballay % A, EMBO J. 1993 ;4 :3861-65 ;Felgner 5¢ A, J. Biol. Chem. 1994 ;
269 :2550-2561 ;Frolov % A, Proc.Natl.Acad. Sci.USA1996 ;93 :11371-11377 ;
Graham, Tibtech1990 ;8 :85-87 ;Grunhaus 2¢ A, Sem. Virol. 1992 ;3 :237-52 ;Ju 2% A,
Diabetologial998 ;41 :736-739 ;Kitson ZE A, J.Virol. 1991 ;65 :3068-3075 ;McClements
4 A, Proc.Natl. Acad. Sci.USA1996 ;93 :11414-11420 ;Moss, Proc. Natl. Acad. Sci.
USA1996 ;93 :11341-11348 ;Paoletti, Proc.Natl. Acad. Sci. USA1996 ;93 :11349-11353 ;
Pennock 25 A ,Mol. Cell.Biol. 1984 ;4 :399-406 ; Richardson (Ed) ,Methods m Molecular
Biology 1995 :39,“Baculovirus Expression Protocols, ”Humana Press Inc. ;Smith
2 A (1983)Mol. Cell.Biol. 1983 ;3 :2156-2165 ;Robertson Z& A, Proc. Natl. Acad. Sci.
USA1996 ;93 :11334-11340 ;Robinson Z& A Sem. Immunol. 1997 ;9 :271 ;and Roizman,Proc.
Natl. Acad. Sci. USA1996 ;93 :11307-11312,

lo180] AU BRI T A0 5 A BB R AL T 40 . AR FEAE Sl T7 S, B0k
ML g R LR G T AT o AR IR AL T — i) S AL 40 . (e Ak 4n
W R] DL A AR IR e e i ) 5325, A0 AR IR 8tk (4 DNA B ) i g | o 28 fL Bl G
0, AT 7 A A SR B A I, A AL DAAE T 3 A = 40 B 208 I IR A i R i AR A
AT YERF A A,

[0190]  ARHE A B ) — Sl 7 %, AR ] T EE M gl i R e b kAR IS H B
IR IE Bk IR E B ] LIRS A e i Ja SANE il 2 (IR & B A7y
Wh, — ey IR0 Y0 SRAA B 0EAT A0 AR ) I IR i PSR, AR A FH e 4 5% (n
EEE ) AT/ S AT B (EIAnsg MUZ M 8 1 A 3 2 A BRI s B E A 7
%) gtk

(01911  ASUHA AN 51 T A = 40 M 15 7% 2 AR R 18 R PRIITTAN (] 5 PRI I a0 5
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T Tk R SR A 0 S A I A A I S A B IR A A o i R N R A A A 25 U Y
JEARZ B TUAZ 4N i, B30nT DU L it A AR 2 A% R () an 2 0 ok s A A ) T AL 25 2
AR 1) JEAZ B BLRZ A o B AR A 25 S TR 40 T 12 ARTE B HE S T ok 5 A e, et
LS A4

[0192] &4 AT s Fe 5 1 2 A% 7 IR mT DA N8 B A e B i IR 2 A b, i ik 28 4 38 v
S ONIE B B4 J 40 b DU T SR 3G . 2 A% IR T LR A AR A 0 AT 735 TN
i EAN A o AT LU I IR Ak 2 38 B 1K 7 V2 A AT AT — WA B B R (1) 2 A HF IR I 2R 5N
i EA A, AR BRI R g - A R AL AL L AU B B ER S . —
L L SER FRE sl LA A T IR 2 e ok 2 IR ER U (Tipofection) FUEYs (A ik ]
BGOSR R ) o 5 I NBR B2 AL T IR 1A 8 AR T 32 40 B IR
fiE.

[0193] X% T Houye J5U 75 BEAE AR PN K 11 R, 491 1 A i B 1 #% J5U T T DNA B DNA 1
P T N, AT DA FHATART e A% e 1k A B 1 iz I FLAAR PUASE FH 22 4 ) 380 o ZEARIE 1) 5t 7
b, BT EARTE N R I FLai A / BSEse s s A e 4

[0194]  — M VIZ I FEAS R B A8 FH B 280 PR A 19 A 2 3 & I 2R DR 43 X (A i )+ A
BaEF ) AT A AT AR IE AR B (1) S R

[0195] 521, 24 B 42 AR A1 Bl AE B IR A4l e, B35 758 T A8 7= G ik 6 4 12 J5 1 8
SR ATAR A% B A% 22 G A 3 T8 AR R B 1) G2 S T, ] DA B i PR A8 A AT 5 6 () 486
Ao BN, WS R JSORL I EE R R L 40 R AR IR AE SRR | R R R IR SRR R A
7 BRI FLB A M Bk S 55 o BOR DA AT BLZS R R i P BRI AE LR B T 3Rk f
P R ) 75 8, S PRIE A AU

[0196] 4 H PR AE— XS AR N R IA AR B 1) G2 SR, 8 1k 7 7= A5 R HIV B
o5 BN/ BRE AT HIV R4 M BRIA T M e NV, N I B IS & TR % BRIA, IF
FLAAR P AE 22 A )RR Bk o 90, ERELE Sl 7y S, T BEAE SR B W) R IR AR B ) S e
J, B4 T A 2 B HIV G 838 JEU PR 20 5 0 R0 T I PR AT SE 36 B 55— Sesji b, 75
BAE NS G AR A B I S D, 461 G FH 1 A B I HIV 2 Jr ik 4 A A2 o g AT 1l
PRS2 FISEBRIGR N o 1] RS FATATE A T X e FIR 3k, SR A A R kit iE &
(A . TERLCS 7 b, DU F 0 26 0 py S P 1) 280 P sk 55 DA BT 1280 R0 X 52 A )
Poig. o, an SRS R SR B R, IR TB LB 2 AR XSG AR AE I R I A E A, DU
TERT G AE FH )22 A o G SR A i B3 480 1, D012 Ml G0 % 5 rh 2 el 25 1 B2 55 R B
A T IERAE T G AT ) 2 A

(01971  J& T4 Jhy ¥ i i AR AT A 2800 ] DAAE AR e B AR o 78 A i B (1) e 28 S0 it 7 5%
R A IE AR A DNA 952 P 4 FH R 2801, 481 41 pVAX R peDNA 24 (TInvitrogen) o

[0198]  TEA R BHIR J)— Lo )y S b, A IR BR AR . TR R IR B2 ARSI E AR N 7
NG, BT FE R TR (ANl EE A Ad5s. AdLL, Ad26. Ad35. Ad48 Fl Ad49) | i fF: b i 25
(AAV) \ FRR 85 SOEG SR BRI B (ARG S 0090 5 Dok B 05 0 23 RIS 18 3 s A 19 2
J e (MVA)) o FERESCSE 7 ZErh, AR B A5 18 B AdS. AdLL, Ad26. Ad35. Ad48
FTAd49 MRS« IXFE R U E N RIS FAAT I, LR 2 X % () PR
SO B AG HAT FLAE I T2 O S ANEE . 1, A2 i B s B 0 R 2 4 SN HLnT
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FH A R 6 2 1

[0199] KiK. 2 Ji, AT LAAH FH AT ] A< 4548 © 0 1) F2 A 43 B R0/ Bl 4l Ak B0 46 A BH 1R ¢
J o A, W DAAS FH BH B8 1 PH B s e 2T R ER AT 4 2 R T VUK AR BAE 2B SRR E
M ESERZENT B KA E T BB E T 4 70 B BT 55 F A SR AR R rL K AT A
HAE A RS EA S .

[0200]  7F HE LS 7y 42, 1A PN it FH ARk IR TP R e A1) R0/ BRCHL DR, Y B IR AE
XSG A o 5 NI o G IEAR R B 5 Rl LURATEM 34 . Bian, 76 HE 288t 77 &,
T BAE SIS ) W 15 AR R B (LIS, 49 G FH 1 AR e B IS HIV 2 i 1 2 D R0 22 T () I R
AUSES. B —HesEii B, T EENRN G RIEA K W Gz IR, 6 40 A & B 1
HIV 2 B 1 206 A AR5 1 AT 1 PR S 30 R S s e R I P o 7 R 2851t 7 ey, W% N
R, gy 7 HIV BRI GE HIV KBS A .

[0201] 5% T 3XFE B P R, AR BH A% IR 7 510 R0/ BB, A B b 4k fo iz SR 40
GRS, BTR So P J R A W) AR S 2 P AT 4 2 R BUARTR & IR A R BRI % P R T
FIFT /BB o AR R BH (1) Sz B Ptk 20 A W m] FH T ST R HIV ) 5 BV 2 HRT DA AR S XS
HIV (1) TR M BT M2 i — R a2 B2 43, B 1B e AR y7 HIV. AR B IR
g R TP a2 v, B T4 gt A% R B BT R A RIS IR 20 5 (An ) I3,
A3 P IR PR S TEX R N RIE I 5 | e N 2

[0202] R A A

[0203]  4n AR ST AT F e JRUME 2 1 BT BUIR” AL dE Sz 2 v ME R IR B 2 IR, M
X b, — B g F R, TR R B ZE R ARTERT / Al 2R R S i N . L
iR A B S S R EARAEAR FHR MRS B, RIEA R & A
BEARD—FRMSPURER. RIERMTRIEREH T RB AN E B 41 ) 5k
AR N (T 4088 ) R AR A

[0204]  AGE“ A R M ST FUTREIK” 3625 FE0] 3 A1 (R O S I AU, R ERRTIR 2 KA T
I P AN A ST (1) 5 9% N I Th BE

[0205]  ARIE“FAL” FRIEAEPURBCEEPUR LA B 4UMaFn / B8 T 40 BRs 5k 2 A 551
EARTEAR T LS “Pi IR pos i Vs PR v SR sl " E A8 o PURIAR RS- AL b ik m] LA
] B 1) S I 280, P B0 3% I 5 B — PPpL AR BRI o — R bk S AR B R &5 A 1 BE
[0206] X4 -G ER ISV IR S5 VS Fig B2 AEAE T B IR0 BN R (1) 4 A ) B T
PRI/ PR SR . T, RN S HEHAR T LU Rk LA
BN < AR PR SR PR A PR B B R AL A S W TR GBIk B 4l F B
T 40 FPHIPE T 40 R0/ s s Pk T 4o / 88 v 6 T 4hiffe. PRk, fid s R i
VETT PR BRSPSz NV, A4 B BRI B (R AR R A5 B G B A /BB (I AR RE IR 15
ES (VR 2 s 37T g X eB i e PN ER NS R R S N Y S & d e S N i e RE SN
i SIS ) A AR BR) 93 25 V% S AU B IX AL IR LR A o

[0207] G N AE ] R S PR B4 (APC) A K. PR S 4 (APC) Wl BE2“ &
MBI 40 B R 5 A R B T o RIS BUR R T 4040 L. PR R 40 (APC)
FERF SN (DC) THEIR SEM 5 40 i sl g8 YL IRAR 40 HL « BEAS ZR U 40 i . PBMC- 5 I 40 g o
B bk 40 B B EL T ) A0 R 2 TR b R 4 B T A 0 PR 4 D, 3K e g i T e 2 A
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RIMKIE T HBE T 8 MHC 43 TG TR . PR 2640 M (APC) L ALHE AT 98 itk
ELIR R RIS APC W A fig B o PR B4 (APC) AT AL HE CD34+ 41 Jfd . A% 4 e L i
ETYE AN MR A B AN o TT AR S e i iR T 40 MO R - 2R AL TL-2. TL-12. TFN-v |
TNF-a | TL-18 %, AL FURELHS MHC 43+ (1 288 1T 2% ) . CD80. CD86 Bk CD40. T 4f
JRLER) S o) B0 FE4H B T 4 /i (CD4+) A1 CD8+ 4 Jid.

[0208]  BAST fir A “ G e S 1tk 19 0l 2 JIR S ) 5 AR b 3 ) 2 I 5 ) 2
FERRFFH o AnA ST H A “ A3 S 1t o 8 i sl 2 IR 466 H A B 4 1P 471 L R AL sl L
HA SRR R B “ it h B R R B E — el AR A F AT Lg [ an BT i
Fo e VAW EE B0 Bro JXFE I BER] DA H 25 T AR 032 S0 R AT 08 B B2 RBEAT 2802 .
Z: WL Epitope Mapping Protocols in Methods in Molecular Biology, Vol. 66 (Glenn
E.Morris, Ed. , 1996) Humana Press, Totowa, N. Jo i, 7l L@ W~ 5 Ry weerE®
B AR AASC R Y BRI R IR, BT AR N8 B 70 11— 8 53, JEAE T ik IR AE Ok
Fi 5 SCRPIARIE BRI T S PUA SON. o IEFE IR AR A 501, Wi U. S. Pat. No. 4, 708, 871 ;
Geysen Z& A (1984) Proc. Natl. Acad. Sci. USA81 :3998-4002 ;Geysen 25 A (1986)Molec.

Immunol. 23 :709-715 Jirik, i WA DA AAATE L 51 TR AASSC . 2RBAHY, M5tk 2 1R 5
T I 5 S R R IR 2 1A) AL R K T A REAT S, 9 i i x— B e e A N YR R A IR
Y . AW Epitope Mapping Protocols, [d] I+

[0209] & TR AR AL AEAS s SCYG TR P, 4910, 22 367 () 33 0 R Atk B2 1) 805 i )
fTAEPUR. 2 W) 40 Bergmann 2% A (1993) Eur. J. Immunol. 23 :2777-2781 ;Bergmann %%
A (1996) J. Immunol. 157 :3242-3249 ;Suhrbier, A. (1997) Immunol. and Cell Biol. 75 :
402-408 ;Gardner Z& A (1998) 12th World AIDS Conference, Geneva, Switzerland,
Jun. 28-Jul. 3,1998, & T AR B IR, A JatE i B HE A8 20 KR4y 3 M B R, 2
D RY) B AR, 2/ KY) 10-156 DA EER S R /D R 25 MERE 2 ANAEER . ik B
B IF A Tk 1 B, W LS LR E B B s e K, it 2 2 A ridE a e b
—AMRAMIFEEE

[0210]  1F 41 iy T £/ 2 B, A0 8 5 77 V200 W ik 2 A S 5 RITRT H 37 A e B ) S G, 491 4
A R E S K CEE (Hemmer B. 28 A, Immunology Today, 1998, 19 (4), 163-168) | ik 14 £
A (Geysen Z£ A, 1984Proc. Nat. Acad. Sci. USA, 81, 3998-4002 ;Geysen & A, 1985Proc.

Nat. Acad. Sci. USA,82,178-182 ;Van der Zee R. %% A,1989Eur. J. Immunol. , 19,43-47 ;
Geysen H. M., 1990Southeast Asian J. Trop.Med. Public Health,21,523-533 ;Multipin.

RTM. Peptide Synthesis Kits de Chiron) 1 & 7= (De Groot A. 25 A, 1999Nature
Biotechnology, 17,533-561) , LA ) 7 PCT i £ 415 PCT/US2004/022605, i1 1% L83 id
I CAHHAR I NASC o ] DA 225 SO IG5 | AT N R SCHR 2 I o 328 S BB J 1)
FALI T5 15 VLS 58 G iz R AL AL IR 73 11 J7 1k

(02111 AT HI A, AREE “Hrls” sl “ S e J 7 I A #A H, Y0, JH b g2 A i,

HE AN R PRIENE . AREWA] LA R Rl M & A5, — B 2%
CALHE [r) 0 5 Lt F 2 1 s FH 2 2 e 1 ST AL IR 7 41 BB AA ) BE S R BT T B i
BT ARYBONT / B I SR B S e N2

[0212] AR “HUA” CIHCHEM 73 1 LAR B B3 Fab F (ab’ ), Fv #il scFv, HA L
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SHURPERL G o IXLEHUR ) BUOR B PR B AR R4 A 11— L8R8 ), IF HALES, 41
u

[0213] (i) Fab, Jifk v By, W& HiiA o B PURES G F B 7T DOE I B P2 AR
TR AT A, SR AT e B R DL S R ) — )

[0214]  (ii)Fab’' ,fuiksr 710 v B, o] LUE T AN PR B & A AL, b5 i 545 21,
AT RN R B DL SR — 8, WD PLA S FRT LIS R 2 4> Fab' Bt

[0215]  (iii)F(ab’ )., Pitksr+ 1 B, vl LUl BAHLiA s B AR 5 AL I R
TR R], Flab' )2 @A Fab’' Bl — Wi g4 & 78— it — k.

(02161  (iv) scFv, B R TR A B, 3 ERE AR BE R n] A2 X, VR4 Rl & 1) 555 55
o

[0217]  THIEIZLE B — M TR A 50 (S 0L W Har low and Lane,Antibodies :
A Laboratory Manual, Cold Spring Harbor Laboratory, New York (1988), i it5| HIEA
A3L)

[0218]  “HRIPTAR”, 42 BEWE th A IR AR AT G TR/ SRS BESE f rh R ah R/ BRIk
PR I RIPTIR . FAIHLARTT LA TR B> 1.5 8> 2. 0 3 HIV-1 EEN . T i A
AR A AR AE Hp RTINS h AT DR ORI i K2 50 %6 IR HIV-1 i g CRRUE AN Rk
W RZ B R — AR AN RI R ) o 78 HORIIN 2 S50, 58 5 B e A Hh R 2 50 % 14 A\ i
BRI HIR A R] LD T KT 25mg/ml o

[0219]  “Ir BSIIPLAR” BL “ AERARAFAE I BUA” 2 MILTRARIFBE I 40 70 v 23 B R/ B[]
WA o REARINES Hh Y5 Gy i o 2 TPt R T2 Wi slofa s (R4 51, m R B e i 3 f
HoAth 85 B R BAR R B SO AR« AEDRIE B S T S, BUiRsR a2 < (1) @id Lowry ¥4
WMERPIEEEITZ T 95% Pk, HEUkiZER 2 T 99% 5 (2) & LU A 7
IFRTF N- B P 2 R R 7 41 h 222D 16 AR IR T 8K (3) 8 id SDS-PAGE 7E3& S FH 4
S 25 A 25 5 i i e sl S A e R AR Y e i3 it oy s Hi A s e EA
A R AL, OSBRI B 4 7 h 220 — R AEAE . — R UL, 8 1tk 43
AP DA A P R

[0220]  GnASSC AT HARTE “ oa BEDLAAR” Fa a2 N FEAS 1B i oh 3045 i d ik, B
HBAZPUARRE AP UARRR T AARIRE Tl R D& IR SR SN2 AH R o B il 2
B R, AT A PR R o BRAL, SREE AR SER (RAL) MARTUERZ
FEHUR TS E], B B og EHURE AR R ERANPOE K B TR R A, B
FEGUAL T 2 Sl HLAZ S0 AE T 0] BLE R A2 HA Bk 4. B« Boake” JEAZ IR
TR I 2B 7 75 B I AT R 8 325 9, B A BH A m] A FH 1) S8 v e i AR ] BLIdE I
HATIE J7 i 45 1T 1R E S W T Kohler 58 N, Nature, 256 :495 (1975) ;8(n] LU i 7E41
ELAZ B B ) 40 it FH EE 4 DNA (1) 77545 31 (204040 U. S. Pat. No. 4, 816, 567) o
TR PR AT DL TR AP 2 vh 43 249 31, A8 I H R 2 DL E n Clackson 56N,
Nature, 352 :624-628 (1991) F1 Marks Z£ A, J. Mol. Biol. ,222 :581-597 (1991) »

[0221]  “Hifh v B A5 58 BRI — 8 43, D03k b A 5 58 BB AR I B R 25 & X 8]
X Bk A BB 74045 Fab, Fab’  F(ab' ), Fl Fv i BLORPLIR &Pk (S0
U. S. Pat. No. 5, 641, 870 ;Zapata 2 A, Protein Eng. 8(10) :1057-1062[1995]) . F&E P11k
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Gy RO BV O 258 e LA

[0222]  FHE T RIS, 8 A BT AR A R GO, 7T LA ARSI AR R D) e 5 A
DX o PR AR & B 25 R BT 7 e A1) B R 2R IS IR EUAR, R P A Th e 5 AN R B 7 v —
o FEIX Ty 1, FERILE T HURTE B 2R 7 8 2R SF 10, BUR AR R F RN A B
e, B, BIERRBAE YN 4 DG (D) BYE — REAARMB 2R 5 (2) flft - e
TR FERARAA AR 5 (3) AERME - NER a2 IR 7o 2R 2 IR RN =R
Tz IR B2 IR s (4) Ay AR PE — H 2R R AT A A Wi =R 2 2R I &
TR 2 R o AR T2 TR « (0 28 PR PN I B N A VA 2 31 05 B TR (M) 2 JE IR o mT LA BE AR 73 B9
I EAE RARAFAE R LU IS 0 < 2 R A 7 o0 2 IR B 4 2 TR HUAR, BRUR 2 IR s R AR R
B2 IR EREUAR, BUR 2 ARER 5 TR 2 TR A 22 2 B IUAR, B 2 AR sElia JEIR 5 45 2B
GUIE IR M AR ALL AR P e, o B 1 SR PRSP B R . AL, BER B S sk i
I AR R 2 25 1R 74 5 AE2 BT 80 19 ELANTE S0 b 5 i 2 (1 5 ) S 022 D ek 1 e 2
PR B B B AS R IR TE [ Y o

[0223] KA AR K B, A FE L8 S 77 2, A8 Ve B AP AR HE S N AR R B A i e K T
DL JLAth 3w B A 20 5 DA S g sl w B A onl & s VA X s BL 20 1 A e S PR 4
G2 A e w B2 WA 2D — R B AR (an HIV) [R5 w20 55 FH 22— Fif
BEXT 50— SRR i 20 oy o X ARAE T (R — SRR AR SR 2 D R B AR R SR A
[0224] AR BH BRI AR G T 2 A B0 BRI =X 7 Sz JR M2 54 B A IR B 0 2T
A7, EEXTERE IR AR Can HIV) , X 22 /0 5 — BB b i 2 v, A0 [R)— 4 Py SRk A,
HAL S FIZRIE 22 /D —Fh oA R B AR SR AR (Qn HIV) [ 2% RN 22 /b — Fh 3Rk o — i )
I S IR 2 % IR

[0225]  UNASSCHTIR , IX 26 2 O A4 2H A ) B0 v T LU B 24 AT 252 IR 80 AR B A P B
WRIEF] s LB AT AT AERIET o

[0226]  WIA SCATIA [ IX LG 32 SR PR A A AT 1, n] DL S 20— R B i (kg
() I IREE B0 S AL 1 ) ALG, Prads & RO Ve EE 6 [R] — o IR AR BT R Sz JR M2 A
VIFIRE VEER X BRI I 5 — ol R AR o 0 AR ST P I () 3K 26 4, 92 Ji Pk 2 5 ) R 1, W LAAE
i B e FH AT B T B R A R Cwiah - e T .

[0227]  FciHiI4)

[0228] AR BAIIZL-A )] CLALFEAT B A AN 1 25 FH T B 32 I 3 ik

[0220] A T~ A B ) v 1At FH » 952 v mT AR sl e oA S i I 25 A 50 — TR UL,
XL S SRR (40 DNA B2 ) P T2 8k, TN, XA 5
Wil B IETE R R, T DR B 5 O s AU, Wl B LR A R R AL
AERELS S  FLAL B 3 (entrapping) BT 71k

[0230]  FH T A I 2540 -& 0 n] LA R 07 XA FH — sl 22 i 24 B2 ) sl A B 2 ]
Rz B &, A BN AL ), AR RS AL S%n TGk, Brid
Hil 2] AAE 292 EAY o 8 A G A 5 R B A A2 0% o BRI, 6 Ty 5, v
J 43 R ARG T KD, AU IE i) T A2 B 2R A A R G2 P % T BRIt A, 72 C 42 b
KT FE B RS G BIER . XL BIEFIAIL 250 T E IR, 75k
3] DL E A AL S T il R AT R AR BRI BE R B B S R A
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Bro M T IE WN it H , 3 1 R 23 7 A DK 15 00 Hs PR 28 BB 35 4 PR e 5 1) T X
3K, A8 FHIE A PO HEE R o 35 M R P DATC i) FH T 208 0 v S P T A il i i BRRR 48
BvE . IXAERALA YT LR AE T PR BOK AP BB i SR I K T
AL S RC T3 (Formulatory agent) WIETEFARERIM / 8070w . Hopth 24522 U0 0
ABIR A FD

(02311 AR BRI A A4 mT DL W] v 5 IR R W AR~ 0 3 7 T 7 R ) I ) 5
AT DMAE HAEATE S XA EW . A T il XA ALE Y, B B (0 405 1 A R B )%
MR A, 5Pl 2 Mg T B2 B / BURTEFNR G o BRI R 57 20 20 7] 4
2, B S AHGY AR A o TR BB TR 50 s E 7740 5] Ak
BT X2 AR TE B AL REHAN R T 7K BhK B R 42 ph Eh /K A R L H I L LB BROX 2T
MG, G BE IR 25 A7 R R EhAILA A HLER s DU AT B FE DT IR I B AN B 2 I 5 B
JEF) Col -+ )\ = R 2 S S /S R RV L A R R SV Ry T SR
Ik S e o0 2 s PR i PR Rk XS e B 2 P PR AT R 5 28 9y [R) R P VER R 3 I
FEAIA B ) K FEZIK (DT R 10 MRE) &5 o i g A& A R B
TP ER B KRR G IR LA el ;s 2 2R B a0 H 2088 B 2 B VR A&z VA
AR K AR SO Z IR 5 B BE S IR FAt R 7K A S 4 0 4 7 25 0 L T R B BORIDRG 5 B
AU EDTA S8 28 A e pk | H 5 B L g bl B0 AT S R BT B 1 i s BB 2 A
(i Zn- B ARE AW ) R/ BAR R 5 AL S M7 40 TWEEN™, PLURONICS™ 8R2R &
(PEG) .

[0232] AR B o i Do ek 8 2 2 ZH A ), 4 DNA 32 i, AR RT DA ol K A v L5 o 28451
Kt KA FLFNEE T A A (Buropean Pharmacopea type) <285 & 4l , 4014 % ¢
0%« ETCOSANEP™ sk VU PU+-J¢, 3R1F HIREE A I, Wi Tk 2800 s & ke 51
PRI B, AR R SR N I = (SFIRER / 28R ) HhZE = (FmREh / 2R
) BN EE T ERER 3 SOIR TR BEE R, a0 TR IR R . il M M b FLAK R 25 DA
TERFLARM . FLAL AT DLt A B B SR T v PR, 4 A58 . — 4 H iRl (i K H 2
IR ) H vl B G Tl T R R e R IR TR | B R R s A TR R R IR, AT £
FIL, LR RS - BAE SR EW IR B B PLURONIC® ™ # i L121. A5E77]
UL FLAG T D 1 T8 BRI R i VR S 40, s b BT 4310 5, AR A PROVAX® (IDEC
Pharmaceuticals, San Diego, CA) .

[0233] A% BH ) 4 2 o ek 2 4 B 75 B4 K 400 5, A1) e Y R B LA ) % ) Bl
F, H gm0 (Remington’ s Pharmaceutical Sciences, 18th edition, Mack
Publishing Company, (ed.)1980) .

[0234] RG0S B 1) o 2 PE AR PT AT B XS 05 A S 3 25 A/ i
HoAm m T s e N4 4y« 220 The European Medicines Agency (EMEA)Evaluation
of Medicines for Human Use,Guideline on Adjuvants in Vaccines, (2005),page6. & i&
Ve T SEB LTG0 £E () U S AL SR R0l TR 5 sl e FR ARG IR ) v FLFLIRE NI T 3%
[ AT L HI4, 40 ME59 (R A 1) 25 75 3RS e AL I AL T LRI ) « QS21 (4L i
) VAS02[SBAS2] (KA +MPL+QS-21) Montanide TSA-51 1 TSA-720 (F&E 4k 1K AL FL
PRI SloRE VTR g B4R ( FF NI IR B L% 22 R 1K) 2 R SR /40 ) « AS04 ([SBAS4]
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BN MPL (1) AL %5 ) - ISCOMS ( Z5 M4 ) 2 IR B 69 ) 2 LRI G AL - L AC IS
(PLG) I AT Y CRIRIFIE B ) Wi s B R S IE A (MPL) | Detox (MPLAM. Phlei 4fiffd
BESZHR ) L AGP[RC-529] (& i) Z WAL 588 ) . DC_Chol ( ] H 20 £ s JIg S 4 1) Jig Joi 2 %
W) OM-174 (IR A fT2E4 ) « CpG 2517 (B e fil Pt CoG 227 6 LT IR )
SR LT R CT (IR A B I 40 B B 22, 3R LR 2280 ) « IR IR N2 e i 1 15 5
hGM-CSF B hT1L-12 ( 40 Ma [Kl -+, W] LLLLER 1 5Bl i 5ok (1) 2 2 ) « Immudaptin (C3d #
BCREA ) R AN ekt 7] b

[0235]  MEERIE AR AR AT DO TR BC I b . B BT TR AL, I RE(EA
PR T8 428 (1 AIK (SOB,) Bz« A1Na (SOB,) By AINH(SOB,,) By — S ALAE L B AR . AL (OH)
Bags CaByy (POByy) B, 0% T 8hK ) & BUAN & i BB S I R R 2R (ISCoM) (4
CpG B ¥ 71, 11 Chuang, T.H. et al, (2002) J. Leuk. Biol. 71(3) :538-44, Ahmad—Ne jad,
P.et al(2002)Eur. J. Immunol. 32 (7) :1958-68 i1 i& spoly IC B polyAU f&. &5 A BUA &
CpG IR KE M (o ARTEE A% 4 1C31 ;2 W Schellack, C. 28 A (2003) Proceedings
of the34P™Annual Meeting of the German Society of Immunology ;Lingnau, K. et
al (2002) Vaccine20 (29-30) :3498-508) , JuvaVax™ (U. S. Patent No. 6, 693, 086) , F-Fh K 4R
Wi Cnsk B 858 A E Mycobacterium tuberculosis) [ D . 7E Cornyebacterium
parvum. [ H "% SR 7 (Bordetella pertussi) sRAm & M B & Bl i 1 & B EIT4) ot )
i B B (Toll #2532 1K 5 e &, 2 W McSorley, S. J. et al (2002) J. Immunol. 169 (7) :
3914-9) , B FF KU1 QS21.QS17 A1 QST (U. S. Patent Nos. 5, 057, 540 ;5, 650, 398 36, 524, 584 ;
6, 645, 495) , FREIE G T A, 5 B3 3- i -0 R4k S Bt E B A (3D-MPL) , BRI LRy (t 2k
AT 50, Fr R TQM BL Aldara™ 4 @k B 43 5U. S. Patent Nos. 4, 689, 338 35, 238, 944 ;
Zuber, A. K. etal (2004) 22 (13-14) :1791-8) F1 CCR5 # 1l 71 CMPD167 ( . Veazey, R. S. et
al (2003) J. Exp. Med. 198 :1551-1562) ,

[0236] S04 L BR SO I B0 08 ) DA B IR 28 v Eh ¥ W 9 0. 05-0. 1 S ¥R AE . thm]
CAASE FH G Al A7 570, o 31 A2 DNA 352 1 4 28 L5 2= A AE A4 51, 5 ) 2 CTA1-DD/ISCOM( 2
I Mowat, A. M. et al(2001) J. Immunol. 167 (6) :3398-405). % {8 #% & (Allcock,
H. R. (1998) App. Organometallic Chem. 12(10-11) :659-666 ;Payne, L.G. et al (1995)
Pharm. Biotechnol. 6 :473-93) . 40 g EAl 7~ 44 1 4B A Jmj B 1+ IL-2. IL-4. GM-CSF. IL-12.
IGF-1. IFN-a , IFN-B fI IFN-y (Boyer %% A, (2002) J. Liposome Res. 121 :137-142 ;
WO0T,/095919) \ % % 1 15 1Y &5 (A 5 51 21 CD4OL (ADX40 ; 2 W., 1 41 W003/063899) | K 4R
A4 4 i CD A& (A 23 5004 CRONY B a — - FLHE #f &2 B i% ; 22 O Green, T.D. et al,
(2003) J. Virol. 77 (3) :2046-2055) . F 5 Ml & 85 1 40 TL-2 Bl S BRER E Fe B
(Barouch 28 A, Science290 :486-492, 2000) FHZL i) [Kl - B7. land B7. 24T (Boyer) » FT
A XL HA] LA LL S B 5k DNA (2 XA, W] BLAE [F]— g 5 A i B it Js i 3R AR 8044, Bk
TE R R IR B

[0237]  JKAL I FLRIBRE A IE & TRk, 7T DABE TS A s (RRZye 20 ), K57
TN AR T AR AR IR T I BESAA 2E A RAR B BB AR
% B (G 9 A A o R R T Tl . (SEBRER / 2SeEh ) cHEE = (SEmedh /
ZEMRER ) BN ZRE IR IR, 5o S T 1D i I BRI, R i 2 S B IR IR s . i S5 FLAL
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FIAGAT I SFVIRE . FLACT T LR HE B 7 B R 35 55, dn— 7 i A2 W B 3R  — 4
H el (WK H 2 B AR ) < H il S84 H i B8 B BS, 3 — 7 TH AR R S A R R
L BRVE PR YR R T TR (1 B, BT IR BR AT £ 48 281k, IR - A LML R Wik B, 49
Pluronic, 1 L121,

[0238] X T HERIRIRIT — M 25 AT A2 2L Z 4, wT LA ] EMA (Monsanto) , H2 HBEE 5 &
i — DRRIRET LR 2C G, HeMp it — 246 L8R8 B6, th 2% . Fields %5 A,
Naturel86 :778-780, Jun. 4,1960. X T-45it4, N IGIRELEE T EE NG TR ZE S Y)H EMA fLik
HE A FEA BB ICTE R, FEACRR T H A R 2, b (RL AT R2, W] UAH R sl AN [A], 4038 H B} CH3,
x=0 B, 1, bk x=1, y=1 8% 2, x+y=2, % T EMA, x=0 Fll y=2. *f TRk, x=y=1, iXLLH
G TR AR (20g/1 NaCl) H. pH m] LLIA%EZ 7.3 3 7. 4, 1) i il Bk B2 B
(NaOH) 77, LLHR L] LIS N R IR B (R T o

[0239] A5 Yk — 2B 491 2 2k B TR i 2 Y TR A4 TR 1) 3 5 ) BB 0 oK e T 445 2 A4
LD EY . A m S TG IR B P IS NG IR 2 &), H AT I,
THAARENRZ TR R GEN. XS5 WPERIE R (Phameuropa Vol. 8, No. 2,
Junel996) o B AN A LAZ: M8 U. S. Patent No. 2,909, 462 GEAL 51 HIFALR),
AR XN 5 2 RSV NIGIREEY, TR 2 RENEMRA R /D 34
BRI IREAZ T 8 NS, £20F =ARE FNEAIR FHEH 2 0P E 7 AR
NEM LA ARIE RIS 2 &2 4 ADNBR R T, 490 1 M5 - I TS RH 0 Ath, S FE AN TR R 25
o ANHLFIFEE B 8 7] LA A HABEUREL, W 3. PLAZAFRCARBOPOL® (BF Goodrich,
Ohio, USA) H&E ™= SR Il & . EAT 5 0 TR SE RERE Bl O 2528 1 DU R A2 Bk . oy, m]
LIt & CARBOPOL® 974P.934P F1971P. Bk ERET A& IEAT AW HIIL R Y 2, ik 3t
FEHWEMA® (Monsanto) , HJ& 52 BRI F1 L0 AL Z W, 261tk i BAC R IR, 40 5 — L4
BEAZEE, AT LA J.Fields 2 A, Nature, 186 :778-780,4Junel960, it 5| HIF AL,
[0240]  GnAS SCATF BIATE “ I SO0 ” AL R8I & AP TR0 AH, 7T DUEL S B AR T & P (R0 AH , sk
Reir i P E AE . WL, 46401, STk Small, D.M., in” The Physical Chemistry of Lipids,
From Alkanes to Phospholipids” JgJEH5L-F I}, Vol,4, Plenum, NY, 1986, pp. 49-50
(1) 30 i AL AE G IR T IS i 1) A T T AS R ST 2 B O S 1 PR A, 22

R o —BCITT 5 5 0 23 T AR 3 S8 BT HAE 70 7 R R4 RAT A M 05 i o
I35 IR AR 5555 7 R (K AR LA L SRV 23 1 HES D Ry AT P HE 21 o X LR iR S 1
AT LA i HAT IR PESE 1 0 73 50 o W0 TR 20T I A 7 1] AR A0 A 30 & P B
I3 2 W B R B0 o AEIE SRAS T, 70 5 R REAE B R BOSURHEAT , 7312 -1 1] fE A
B R EBURH, BTV IR I BUS LI 7 B R BE 7. th2 W, Small 1] 3-4,

[0241] AR, MY AT U A S 38 S ik 2 G AN 1 25 A 8 O A ST I — B0 v
RIBFARR / 82 RS IR R R/ SR TR S e A% 5 I L, A R m] DL A S 2
DT (3 P B4 AR 305 | (0 SCHK, RA U AR 0 R o, TE AR I RIS 6o i S e S ik 2
AR LAV R PR LR B IA BT N T B AR P AR, I LU =2 F R 48 A R
T8 )26 2R B AR R 77 VA S 28 S o B B R 1) 45 A mT LU 58 2R 5 ) 52 sl
FTiR e S AN/ s B SR M 2 A T A e AR BRI T DA IS 2Ky (B, £
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FEANE 2 B SIS Ay N AL NV NGB S e R AR R R T L
R E ) &, XK1 A] DL SR I 77 (4% R IBCRA AR B AT o o) — FlB i 5 R
il 28 A A FH 47 LI TR] PR AT B8 75 VA 2 G TR LA 8 N R RS A B RIORL  , BTk 55
VM BHIN SR IESS  BR A E R 2R KB B IR R SRR X R I AL R ) B &4 SR IR
LY. BF, B T ARG ME R JE SR G WRIURL, AT R X Le ) o 10 £51) 4 A 1ok 9 SR
BRI SR A VAT MR B b, BN AE IR AR 253k R g (AN, g Btk B 8 E O T
FUIR DRI IR IS HE ) BRAE R FLRIEZR G b 73 i I P 2T 4 22 sl ] SR A e A
F-(PERTHIR) WIRE I XEH AL TR AT :New Trends and Developments
in Vaccines, Voller 2% A (eds.), University Park Press, Baltimore, Md. , 1978and
Remington’ s Pharmaceutical Sciences, 16th edition.

[0242] it H

[0243]  AQUHF AN 53 R] LLZE Sy s 78 A BB 5 2 Ji 1k 20 & P i A B B B D A%
PRI R BR (SRR e IR ) B BRI . a0, S I FR 50 & mT DA 45 253 A2 N 2
KRAANFE AR o AT AN 52 A] LU 2 8 B 77, 4 e o 2 ( sz e A
) RGP A, A8 FH B RIS 2 R, I HLAn B0 I ) o SR 0] 1 1) # iz
A R A, 5 AEAS BT AR T 5 DU ZR AR G5 & €  TRN- v B R S B B m il € « TL-2
Pt EEXC S 5 TR M)A L P 00 oL KT 3000 5 AR A 5t 22 2R 75 25 4 Ed- Harlow 1 David Lane
TS “Antibodies :A Laboratory Manual” =7 B 40 ¥ 3K 1 H AR .

[0244]  FEACIZ B AR, FHIV 5 1 FRT 48 M A2 PRI o 7 v B0 FG 40 i ) 4 (5 Clniai Xt AR )
A ELTSPOT (B E G 2 B 00 5 ) 5 3 26 773w ] AR 0T e i 7 A 25 T 7 A= 40 B BR1 =7 1) 4
JL, FEx FvH B A, BB 200 A TP B TP i s A I SR A% 40 . (PBMC) , B JA K
F HIV A7 40 2F5 88 4E10 AR 4MErdy, i A H ELISPOT M1/ sl Mo o 4l e G (5 (ICS) J5E ,
AR E (R W P A T ) e B N e o AT DY SR AR i AR (4, H 4
AN DU 5 L RV IR S5 G 1) T 280 1 MBI B R B 20 ik 73 ) P UKL Re e 1t T 40 i
T CAmR IR A 2 IR T 401, i E IR S EEASHAME &Y MO T4 F455) .
A] R AR O 52 VRAL A0 MR 1 o 8 1 PRAL 4 A 3 RN DNA S5 8 1R e e N2, AT
SR FH S R 2%, A W B B ) T 4 M RG 5 L ZR 3K HIV 3R A7 () B A4 40 BB i) CTL- 4
FHIAR K

[0245]  ELTSA Il 2 A& o EV 8 v] 1 VPG A4 S0 eI A5 o R 0 3L, ELTSA ANk 5 i Bl
A TP BUR R S5 & DU TR RS O BUR 3 RS I AT AR AR 40 BBk
(02461 AJ LAEAT MT—2 I & rp PR o BUARA T B TR AR 0 56 BT P ad i) MT—2
G0 - R K E 708 (Montefiori 5 A, 1988, J. Clin. Microbiol. ,26 :231-237)
LT A B B8 B 0 s LTS TR AZAE TP gL AR (R e ) wdiE. gk
Ui, R B R N HR s ] LR e T i U 4 i (2 MT-2T 4 3% ) » W] LU
o A M e I TR R N (G, SR Finter! s FRMEZL, 2450 I L 40 B s A% 0N hy
RZI> T0%AHA T 100% I ) o MLV Agy 2500 TREASL (40 + 555 ) FN4 M AL

(RS g ) Fomsexa AL (SR ) Z RO 22 SR I O 1 E 40 EL e A AL
FESR G 2R IE A ORA 222D 50 %6 [ 40 M 5 T4 03 5575 3 AR FEJIT e V14 ISR 8 82 D50
[0247] YT PSR AL, A B ) Sz SR M A BE e BT DU T N aA X % < AE HIV
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SRS T RIS HIV &G f T ATDS 38 Rl H AR AT AE R H IR, R A vy RO X % 22 It
PEZH A0 T P e P T LA S B SR R S TV SRR AR e 32 , S BHL L B 55 ) ke
HIV (R0 %18 AIDS RKWIERE . 3R 7 PR ALy, BT i oo IR 1t 20 5 ) id F T 235 8B 97
AIDS ZR-E0E, I HAR B J5 80 5Lt FH R BT, AR e M AEAFA7T ATDS i bR tH IR AT 43 FH A 1
R AERE R BN A H B F5 A8 A AR AT

[0248] AN HIRZRAL AW B &0 L FE M 1w g/ke & Img/kg B AL R, 5] 40
51 g/kg=500mg/kg [¥] & DNAL 10 1 g/kg—250 1 g/kg [¥] jz DNA 5 10 1 g/kg-170 1 g/kg ¥ &
DNA, ERAESTli 5 &b, ABX% (18-50 %, 45-T5kg) Jifi] 1. 2mg—7. 2mg () DNA., A LLZ%
Y5t FH DNA 2 B, 40 2-6 U0, 1 3 IR A5 — HARKISEE T 297, ASRXTRAE 0.4 F1 12 JHIN 43
T H] 100 w gDNA 2054 (B 1001 g) .

[0249] 25 [ B4 &) fo 2 R PR S 1D T IG) S 491 72 5 1 g/kg—500 1 g/ke, 140 25 422 51 (1)
10-100 1 g/kg KIS E AT £E—SEHliT7 Z0, 25 AEXM% (18-55 %7, 45-75ke) i IE A
AR 3251 g.

(02501 W] RASR AATART 3 24 i 28 07 A il Ao e SR A5 4, A S AEAS BT L IR S5 i i
TEST VBRI R IR B R BB o X R A AR AN 1 A %0 33638 T7 2 5 AR 1
AEWUATESRS B2 VSRR Ry s o R, B AN R R TV 757 4, i) LU
T PHE 18 FifA (Watanabe 28 A, (1994)Mol. Reprod. Dev. 38 :268-274 ;and W096,/20013)
] B A 2 2R i 2% DNA, B B #1 5 #R % DNA 23 LA 4120 (Robinson 55 A, (1993)
Vaccinell :957-960 ;Hoffman 2¢ A, (1994)Vaccinel2 :1529-1533 ;Xiang & A, (1994)
Virologyl99 :132-140 ;Webster & A, (1994) Vaccinel?2 :1495-1498 ;Davis 2& A, (1994)
Vaccinel?2 :1503— 1509 ;Davis 28 A, (1993)Hum. Mol. Gen. 2 :1847-1851) , sl A# H L AIAEHE
Az N EST DNA (Johnston 28 A, (1994) Meth. Cell Biol. 43 :353-365) . ¥4 DNA if:i% 2 314
MR TR AHE 2L R R I A B AL AR AEET IR 55 . IR AR
TEREAT T TR & P B BT A U At I > Rt A0 o 8 3Rt T8 e Y IS 11 56 1, an LT ) S B
AR i

[0251]  Zh¥ (EFEN) KIREREPR (875 ) 2t FAR, T B HARXT S A 4
PR S YT RS 258 o BRI, BT RAXT [F]— X B — IR B2 Ik G e it FH T o 22 i
TEFELC S 77 S8, BRIR G  JR 2H 5 00 it FH 22 TR0 U TR IS TR) (D R o R/ 3K B[] ) o A
W HEAEG R KA, BRFEA FVERE 10 REJUANEM, @5E N 2.4.6.308 i XA
Fk U, BIRRE—MN 2 2 6 i — B2 6 N HBEZ . X T DNA ZFH| (tatooing) , I [H]FE
—HRA 3R (41 0.3 M 6 RINFEAH ) o« Ffeds ZEAR FAE 13 6 AR A5
MR RS /b2 1 80 2 84 Kt o 155 S 5 I35 1R 7 V2t A, 2 AR e 8 i — b e A A7
o AE—HESAF] 1, IR o e T ZEAb 78— 4 B AF sR AR AC TR RS (5-10 4F—3% ) HYInsE %
P o

[0252]  AT7iATPALEE T 2 MG - s 5. {EIREETT A, — IRERE IRPIG e e
A AT — IR OISR e 5 o WAk O AT AR (R 1R AN [R] 7RSI o 0 28 SR e 4
W), It B SR PR SR 8 (e 3 88 1 BRI A ) i AR R e i i B i) At el LA
A2 MR i, i SR Rk B R N TR A a0 B, W] DU AR [F] ) ERAN [F] () S8 2
(21 DNA BRC4H B B0 75 1L 304E )
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[0253] AR BH ) o 5 5 204 0 nT DA e it P, B30 oAt S e JOR /B 3 Stk A5 4
S TR] e FH A O 5 e P R At A 2 VL B0 R O T B T R 4 A W I TR e A Ik
S, TR T A K B B2 M e 38 R sl S A S A eIy
e B, AR LS Ty S, AR B HIV B IR a5 L AE e s 2 v A, 45 v, oAl
AL E G — Ao 2 A HIV & RIS, 9 a0 gag F pol. 55— 5 T, il A 19 ko 0 77 X, £
7  H FE 2 FE DL 5B R 2= MR 0 » AR 28 X B R AE 8 1 S A T L R A R g i DA
Kt AT

[0254]  FERELLSLE Ty b, AR R ez IR S 2 FLE Y . USRI R
L I LR ARV E A R KR VR RV KRB .

[0255]  ACAUIER AL B RN S mT LU 25 5 1 o R Rl A 11 5O J5 00/ B DNA 982 1 1 5 0 71
o ORI, FELOPR ER AT DL i ) &, RVE anth, 7R A DNA 2 B IR AR T R, 1E A
(RIF AL , MR L R B e 18 HAR LBt & 40 i b AL JER R ) o ARk HE, Pk 71 & 2
GRS AT Va7 A/ BRI 2R

[0256]  ZHEIRTT

[0257] &G HIV WX AT H AR B A G Da 7 AR A G307, 461097 il
AT HoAth HIV 3697 7550 40, 34T HIV AR T 1 0 SR 28 Ve 56T B0 5, T LUK B A U
BB S BRVR A v S PT R A SR B () 2 A9 G A% R R SRR R AR R R S g
TR HIV 85 A B EIR R 2 M dl G

[0258]  #% F S % 3% P10 ) B R ) W sE 2 K (AZD) L R R (ddD)  HL A
T2 (ddC) « Ak 5 (d4T)  fr K K (3TC) L Bl EL 35 (1592U89) - Fif £ 45 =5 — UT AR fig
[bis (POM) -PMEA] . ¥& A = 35 (BMS—180194) Fl¥& 7 it 1F (FddA) 9- (2, 3— X it 48 —2— FRt
£ —b—D— JRAY — EIRHR ) RIS

[0250]  AEMZ R L SR EIFEHE BT (BI-RG-587) (Hubz5mE (BHAP, U-90152)
FET A (DMP-266) .

(02601 o [ M 00 il 5 B 46 - WP IR (Ro31-8959)  HIFE 44 5 (ABT-538) \ & Hi 4N 5
(MK-639) .S RAMF (AG-1343) ( @k 4 Fx VIRACEPT™, M Agouron Pharmaceuticals, Inc
AT ) RIS (141W94) (HE K B (1 B0 50, 7l 4% R AGENERASE™) 14 78 I8 5
(BMS-234475) »

lo261] 54

[0262] AR BHIIZL A4 P HoAdt F 5 A B AR IS T4 87 . s ERAE T HIV iR R
AR AN / 88 15, 7] B8 AT JE A7 1E, WAk T IRS R B AR (W g T 2518 K
BRI ) 5. EARARAR S F, BA LR T —41ui 8.

[0263] ARSI &S —Frek 2 Ao tE, A AR CandmREsn) )  Hl & A T
WA EYREEE S e i 2 AR BRGNS 2 E s e Y. {FH U
WA ST GRS N AU B, A g H s/ sl 7 28, Wi A 22 N2 77 K.
[0264]  AFEIE T A 2/ —MESME R, A a2 Wi sahRITR, b i R4S Y AEXS
N ) B 5 25 (R 2 R B A0 AR ST (RS M S IRV 77 511

[0265]  FE—Fhsiti 7y &, WAE AR T — /M (BTSSR ) WREAR R B
— P P E AL HIV AL A o AERELE St 7y Z2 b, Wl Edk— A S e R e ) .
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FHIFHR TSR AN E 15— L Bl il , HLnT LA 78 B A Hh BlCep bt A e 7E i)

(02661 I LAR JLANE PR il 1 ) S 4o 1E— DR IR A R B o

[0267]  SEjiffsl 1

[0268] Ba-L gpl40DC4E10

[0269]  7E Geneart N L&k HIV-1Ba-L gpl160 Z&[K|, L 7155 ST T %0 7tk
gp120/gp41 PIFIAL 5 O iz CARH 1 8 B HLOKfi# o Argb01 Fl Argb09 4728 A 225 1% o
gp140DCAE10 JE A4 PCR ¢34, 40 Nk R IA 24K pJWIRES, 5 tPa {55 L MMERL & . 23
sAS A T E (30) , BRI A T, .  WLWYIK (681) (SEQ ID NO :45) , J#4MNAR N T KKK $2 55
Bt . pJWIRES A8 PR N -

[0270]  HREAFEHIM RIS H CW A3 2R3N, 44Kz BGH) Poly A #k, MEMEER
R R LR S N LR B ok TRES FRAIAHE, O3S & hilk.

[0271]  MJEERIEAARMEFR K pJW Ba-L gpl40DCAE1OPuro (& 1),

[0272] A BHES T J5 Wik 2000 X HEK293 4l fgiff 4746 4%, {# H 4E10 F1 2F5 A MPER Hifk
(Polymun Scientific GmbH,Klosterneuburg, B HuA]) X485 72 3L 4T Sy HLyle e
JENTE. S5 R 2 PR, 5 gpl40DC4EL0 MY o

[0273] B iF4LAZ Ba-L gpl40DCAEL0 %R EE H 541 2 WL 3-4.

[0274] & 5-6 JE7 T B 3t 5 —MEMI 5 /741 Ba-L gpl45 FIRZR A& (T F 41 o
[0275]  sEjifs] 2

l0276] D HELE: gp140 J7¥2:

(02771 4HARFR T R FNGr 1 oo b

[0278]  FF& T EA R ONE (CHO) 4iMu &R, WA e RIESMNE 3 i D E LAz HIV-1 20 &4
1) gp160 (gp140) 5 FJREE M B4 AR 1 H K2 20 W miK P 1) gpl140 8 F 5, A
M) ARG aliAb A Tl /E HIV-1 B8 . B T3R18 gpl140 B2 S W2 A07412 (SEA)T
%1, GenBank it "5 AF484477 2 GenBank B1c'5 . AY736828) 57128 ( SEAF 41, GenBank
A0S AF484502 % W, GenBank & itl 5 AY736829) F11 57140 ( 3£ A ¥ 51, GenBank & it 5
AF484511) » N THERRG I KR IE, gp140 %05 F£E GENEART A L&k, HEikixA~itk
T2, RO TE i 256 RS N 2R 40 i vh 5 9 = 1) tRNAs [RIAH DG 2565+, DT A3 25 R AE 25 40
M RIS T it . NREME T S 2 AT N T NS0 DNA f2 1 i B AR+, (H
R AET A IAE CHO 31T B R IA = B 7. BREM T R4, N T & R 25
WAEB T 228 T 2 PN AE H TS ARAE mRNA AN FR0E 2R 7 (911 GC- & & XV TATA
HES Qui 755 ) o ZBR B LEM XA H oA R LAPRAR AL SRR 2803 (AN By 847 i L poly
AT R IRERS & 5 e Rev /ERICE (RRE) FHHAth mRNA — 2R 4544 )

[0279]  XHRE—4r B4, K FHEE T PCR (IREFE, X gp140 MIRIZ AN — 2% gp120/gpal VI EIfT
RATRAL . IXFERHAL T gp120/gpdl f7 s AL DI, ] LU= A8 1 gp 140 3 Wh 8 1 .
A, BBk 78— RIE SR R B R AR 5 IR B LTI I 0 Y (tPA) 15
TR PR R B AE R P WAE T B gp140 JEAAERS IR (TM) S5 M IRAaTHE AN T 281k
M, BHAE gp140 4 Wbt P &5 4 T4 jIlE o gp140 FEPRIERZ R AL IR BBk
pJWTCDE-N (11 BRI E Bt A7) 57 5 Nhel FH EcoRT Ab, 48 AT LL7E CHO 40 P fa g ik .

[0280]  A07412
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02811 4 % M 1 & & Wi /% %) b SL(30)WVT(SEQ ID NO:46), ¥ 3t i J© %
Jg ... FSITK (673) - #1EF (SEQ 1D NO:47) . S ILi%2 &R IE tPa 55 K Nhel FLfE{r
AL AN RTEEE . gp120/gpal YIEILT 4 M RAKRRVVEREKR (507) (SEQ 1D NO :48) 25077 ik
RAKSRVVEREKS (SEQ 1D NO :49) , 2 WLI& 51, SEQ 1D NO :3.

[0282] 57140

[0283] & 2 BR 1) & % um J¥ 41 4 SL(33)WVT.. (SEQ ID NO :46), & 2 im /7 4
... FSISN(673)— Z&1-F (SEQ 1D NO:50) . ZILut22 %R & tPa {55 K ifg Nhel volEfr
AL AN RS . gp120/gpAl PIEIAT 54 AN RAKRRVVEREKR (507) (SEQ 1D NO :48) AR Rk
RAKSRVVEREKS (SEQ ID NO :49), 2 W.J& 51, SEQ ID NO :4.

[0284] 57128

l0285] & 2 BR 19 & wm J¥ 41 4 SL(33)WVT.. (SEQ ID NO :46), %= 2 im /& ¥
... FSITK(671)— Z1F (SEQ 1D NO:47) . ZILu22 %R tPa {55 Kif Nhel volEfr
AL AN RS . gp120/gp4l PIEIAT s )N KARRRVVEREKR (507) (SEQ 1D NO :51) AR Rk
KARSRVVEREKS (SEQ ID NO :52), 2 L&l 51, SEQ ID NO :5.,

[0286]  pJWTCDE-N ZAAA & F ik Joft:, A8 ZMJ J5 R FE CHO 41 i rh = 23R I

[0287]1 (1) gpl40 ZERIEE R HH CMV JHB)F / W& F A3, 2FAE KR BGH) Poly A #1k.
[0288]  (2) KAREE =il 1T (NPT 11) FEE[H, H1 SV40 B3 73Kz, A ) poly A &1k, 4
BRIR GA18 KL T Bkt Hi A2 A AL I 40 i

[0289]  (3) &M IRIL R (DHFR) JE A, HHARY 22 Bk P K] SV40 J5 31 SV40poly A #24Hl,
TEHG AL Mo E RS 59 (1) 221K DHFR. SX AR /EJCAZ T IR B 772k F ik 58 5 b AT, [N AT LA
FH DHFR )17 7 B 2 s (MTX) AL 35 T /I 25 R i 4 o S5 DR 38 ] DUAR DK FE B 1 4 ey
gp140 [y &, [N $2 M e & MTX Br 925 BARAZ P #) DHFR )77 &

[0200]  FF—ADREFAARE T, T E AT gp140 JE LRI, 0 PR 2 PR A 22 1) IE
P,

[0201]  FEN7ASE 43 Wh gp140 [ CHO 4 iR &, 5= DHFR ) CHO 4l g

[0202]  f FH B LA 2000 #4438 57 (Gibeo) ¥4k (CHO—dhfr—) . #ALANM KA gp120 Ht
JRFH TR S AT 0T, R 5 HIV-1 () A E U S 5 U ie MY (RIP) A gp140 7=
MG E. B AAME T 96 /L, H T7E 10 % ZE M7 I 4 M35 1 550 u g/
m1G418Sulfate H AT alpha MEM ik . 3540 MR gp 120 P sifi g% 1k, ik vl LAAH Y &
= gpl40 AE M T4 K35 75 5. 40 i va e

[0293]  gp120 Pl i3k SLEe /2 I T ELISA (S50, T gp120 RS IHE & . gpl40. )5
SR B 411 gp140DCAEL0 AT gpl45 & F B4 ¥, B & H gpl20 J¥41), ] LLH A 7 %4
Mo 75 96 FLA F T E , iR LR R R  sBE DU, 55 HIV-1gp120 L RIRF 5 1 R A7
SN K gpl20 FrefEvs i s A 235 7R MRS SO MNKE il , SRS S PR S )
gpl120 JER T IE B G . RIG RSV ARE G . R M S S YIBEE: &
APt —gpl120 2 sEHURIZ G 4 GPURE GV gp120 b HAMERAL o YRR 45
A S G NI EACBE IR . 5RO R ECH IR AL 45 R . BRI
KA ONBRER ) , A T, 7 LUB I AE 450nm N S0 E & E . 7F gpl120
PRUERRSIAE S P gp120 B B 5RO IEAH G . ZEASIUARE S 1 gp120 ¥R & AT 25 FFruk
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[0204]  {fiH] gp120 HLIAFHHA RIP XJ & 5o FAT LU, LA — 311 gp120 5844
Frph s F eI 0. 02w M MTX 403, DMZHESNIE DNA F9 58 . — HL40 i n] LAAE MTX P LR
(R Ze A, AT DO S ATTIEAT b o R P IR e 7 & BE i R A 3 . 2 BR AR RE b [ 4 21 40
ME, &SI AR 7558 HyQPFCHO Liquid Soy (HyClone ;Logan, Utah) H A= K FI5E
1K 1) B3 A5 A o

[0205]  HH 4L

[0206]  J@ it B5.00 AN CHO 35754 Pl SR 5 A5 R 58, FRIk 4 22 K2 2L, W4 1 77 122 U1 1)
it 100kDa 73 . Braedk B A R Eh St v, pH T 2 7. 20 T RALENIRE 2
300mM, B3 7R3 0. 22 Bk 1) 9 i ik 98 1577258 i ONL B labAs, A 2 500mM 2 o —D-nik
e T R B ) PBS YRR B IR e o BRI 34 UK ONL BRfIRBE A, A 7Rt b
WA MAEER . mEHET T PRS- DA g . % ONL B e
MR EALENIR E 2 212mM o 5F Q- B8 (Amersham Biosciences ;Piscataway,NJ)
PR P4 mFREAES - S, MR E QA T AL G A TEE
e 2 TR TE U AN IR0 1) 2 SR AR 2L, At AR BRI Q Bl bl vk & 22 K2 3ml, JF
FI 50mM DTT £E 4°C 4t FACFE 15 /N, Wi f57E 20°CARRE | /i . 156 DTT AbEE i i 1
Wik Superdex20026/60 (Amersham Biosciences) eI JEAT:AZ 4 5 A B BAK 4> T
B AR, I A &R A = E . & ImM DTT [ PBS LL 0. 5ml/min (34 B Wit
W BRATE o A7 Sl BLIS AR 11K B AR UEAT SDS-PAGE 43 #i7. SR J5 4 1S AE A PBS T4 11
10ml PD-10 W Ff$4T: (Amersham Biosciences) EEHZEMW . &), SxE A 0. 22 um L g
A Lvg, S I RAF T -70°C.

(02071  SEJEf) 3

[02908] T &

[0200] A AIATIN 7R AK 4 Bl C WAL 4 B )L R 1 %) DNA JBORL 84, b Pkt ik
gp145 5 TR B WP 5 0 , I A iR 1 DNA S8 A S0P B G AR B 30 0t v e A4 8 A 1 e
WAE L E1ga]. Bhik C06980v0c22 43 B4, 154 23 15 C06980v0c22gp145 4 i I
TR R, A H TR E . A= ai4b i) gp145 8 AR, 3 Tl R ez 24t
Fo

(03001 1 b PRy, E AILRIEAT I T & 1 D WA HIV-1 [ S R m o it T
4 Fift D WP HIV-1 20 BSR40, 4 T LA gpl140 A gpl20— 43 CHO Al 5. 40w A1k
BT RMIEE TR TR, A A E & B m] H TR 5 it 50 /NS AT g%, SR H
ELTSA e AHT a4 BEAS I T PR IR 46 70 ST gp140 A1 gpl120 Fe e % MG PiiA 4 &
4 s [FIUR S 0G0 B R B s 00 e il . RS T 1R gp120 1 gp140 2k H i HA 7
e S M, AER NPT [FIVR AR 55 23 B 400 B0 T A p AR e A AR 21

[0301]  RHA C M AYA 85 (1 /3 41 R HIV AL R 1 2 A7 2w o), B 2 s K A
BSE T TP AU RN . a0 BT IR, AR T gnhd HIV-1Ba-L (B WE Y ) GJRiER [ {2 4f
() DNA 2k o LRG| — B B 22 1 gp160, #idr 444 gpl45. gpl4d BEH B
TEm AR AR BOEY (C-Pa) 15 5K, %455 AL T5k = VI A7 55 gp160
1) 3, H gpl60 7F 40 Mo s im B AMI X 5, (MPER) ARim#kdt . 78 C it T 3 MRS I
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By, B ERT LA C iR il B Sie /K ME s ) S R 40 2 e VB 7E 1 MPER HRFER AL, 5
T A ) gp 140 AN[F], gp145 43 748 ELTSA FEE [ 5t B 728 5256 7 6t -MPER huMAb4E10 2
FRRIS Y o

[0302]  C MV Z! 5 00 o b o 30 i 1) I 28, AL 40 Bk B Y C O R AT DAAE R AR B 4y
i SR IS HIV-1 A s SO R, 6 CSE R [ e A1) 8047 T F 9. oF R At — A
gp 145 FAK, A8 J5U4G 1) CCRo— (K ) C I TR (P41 . TR T RGNS [ A2
CHO 4B & o

[0303] AR AEF (downselection)

[0304] $2fE Tk A 4 P C WHEETHI env 55, FH T 20 FARAL TS . BEATHRING
A FEPRIE T F T 5 28 gp145 A 150 B4

[0305] 4281 4 gk C M AY RSHIV-1 AR (741 1) B 75 DL, IX 26 R A L E 3 &
PEJCYE HIV-1 [ME (C06838v1c48, C06980v0c22andC3728v2¢6) Fl— AN HLHH if 15 &4 4k, Jgk
¢ HIV-1(C06980v1c3) IR, X L8741 d g 4k B [\ — Ak, — Ak B Stk &g
(C06980v0c22) , 75—~k A MiEPIARE# J5 (C06980v1c3)

[0306] & T A K AL AE A G B BN S i (CHO) 3R Ak, A0 5 A . 2k A5 il i 2 i
Geneart AG (Regensberg, Germany) Zi& T H EA R (C. griseus) BIZME oz . N T ik
— W KRR, BB T IR EE o BRARBH R R R I E L o (CAn &R TATA &2 chi- {7
RO AZRE R BE AL B RNA 4510 R P05 ) o R R RE B T IR a)
gp160, 4K gpl160 Z: 3 KIR1E 5 ik :b) gp160DC, 4K gp160 £ ARIR(E 5 IKAE gp120/gpa1
VI AN RN A7 i b 5% DL RH 11 8 1 g P

[0307] 4 Fft gp160 (EFAEAL ) Fl gp160DC ( YIFIAL oA AL ) FEEA R IEXS e WIS 35, 1
KIBEAPH P EOFHERETE t-Pa 5 5 KUIRIN G IO AZ X . 7 HERS H
I bR T gp120/gp4l YIFIAL i < 7E gp160DC JE Al A5 28 1R 22 75 2 IR A 5 A PH 1 s £
SR, gpl60 35K vo [ 0k A LAY & H) 32 153 /K pSWTIPK3 (Advanced BioSciences
Laboratories, Inc.) HJ Nhel F1 EcoRI 7 S 4b, 5 tPaf{E S ki igAEG & (K 8) . KRIK
WS 4% tPa 5 5 IREUR, XL T A K 7 W5 5, 58 7 gpl60 142 Az H
A, FIAFRAE T B MREE (O BRI TR S K
(Escherichia coli) HEEATH HF4ILL, gp160 Gahtd DI 7 LSS IE I 7 41 AH R VE o

[0308]  #% Y [H £ i U L 40 e (CHO-K1) A1 AR 'S 40 e (HEK293 ; o4 % 293H) LLiEAT
gp160 A=, Jf FH & [ 5t BN 2 AL IR i 5 ELISA JEAT 73 Mo 25T gpl160 70+ I A2 7 Sl =
U5 B2 52 SR FH B AN SR80 43 S M 57, CHO 40 il R FH T2 7% gp145 B A R F 4 Bl gp160
1 gp160DC Jit Hir 2 14K % F NG 5 % ¥ 70 vk e 4L 40 e (Lipofectamine2000 ;Invitrogen,
Carlsbad, CA) . 35759 H HIV-1Ba-L gpl45.HIV-1Ba—-L gp160 BZ HIV-1C WA gp140 Fik
ARG, VR IEXT I . AR LYY ) CHO-K 1L 1 HEK293 V5 Ay 1 0 MR . 357 LA 41 w22 fit
IR BT 48 /NI AR LU R 43 #7 o

[0309] A% GL() CHO-K1 Hp iy 5 7 N At B At ot R P B 38 L e £ 11 L BV R 1) g v
XT gp41/gP120/gp160 & S AT T vPAl, A8 S HIV-1 S B 4 135 BEAT S B i viE , A
T3 T KA M HIV-1Ba~-L gp160 HEATRIIN o 0] 25 A4 10 355 7% 55 rh 30 e A Rl 22 0. )i
HKIE, bR T Ba—L gpl4b A (FRAKRER) . WRATE gp160 182 54 gpdl Hl gp120,
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gp120 St BE A REFRE, v 1 gp120 B RAE S EIMER R LI . 7E41 e,
AR AR ISTERE— A C WA gp160 il gpl60DC HifAh rh #AFIE. A8k 7 gpl60 &
5L, B 7 B A 7 (R LA AR KIS, AT RE & H T AN [FDRE 340 B i 2 e iy e A
pSWC06980v0c22gp160 2k &7~ HY gp 160 #0101 /% gp120 Fil gp4l.

[0310]  HH T-7E CHO-K1 "P R IEK P AR AR, K — X B A 344 2 it 5T {8 A HEK293
AT H GG o NFE L 1Y) HEK293 40 M SR AR DAL i A e 52 2L P v a1 0 B ade il o2
gp41/gp160 7 &, 1§ F huMAb % gp41 (4E10) AT AP PTUE » SR IMTE 722 (¥ HIV-1Ba-L gp160
TR AR R R KR IS AR RF— A C LAY gp160 FT gp160DC Bifk o fpfp a4
gp160 T [ 5T, BF— B8 B A A2 A B AR EOR /N, AT Re e BT A [FIRE A0 P % 3
. K, HA pSWC06980v0c22gp160 % 14 i7 H gp 160 #4010 T % gp120 Fil gp4l.
[0311] & T €& gp120/gp160 F=II7K-F-, I 44 1) CHO-K1 F1 HEK293 Y4545 77 A1
9 R A, M HIV-1gp120 P3RS0 AT 704 (3R 1) o 7EFFYLIK) CHO-K1 1, 7ERE—
AR ARSI ) A I T R IE, BR T C06838v1c48gp160DC. 5 Ba-L gpl4b X HEXTLL, B
IR IEKEEBIRAC o 32 T AR AR 2R IE 7K PR M AIX 2843 B 4 mh oS A0 6 2 11 34 ol
f)o H T 4% CHO 40 Mo R ARG Al Ba—L gpl145 HIRIAKFIRMK. A4/ C WA R Z K]
A C06980v0c22 Fil C3728v2c6gpl60s. {HFF7E B K ZW R T AAF > E 152
() C W2 gp 120 [RAHIC SNV o DT EHRFE W] e SR IEWR A 22 0], X A2 HH T SE 5 I
FUARTERE— AN 73 B B2 R P BEAFAE 22 57

[0312] & 1 #:A4L T HIV-1C WA gp160 FI1 gp160DC [¥] 7814 Uk 1) CHO-K1 4H fifd HIV-1gp120
USRI E o F 4S5 A8 /NN % TR 55 R0 40 i A4k 21K = (7] gp120 FH gp160 £ 5
[0313]

gpi20/gp160 (ng/ml)
A Bk | MREY
pSWCD6838vic48 gp160 08 0.0
pSWCO6980v1c3 gp160 1.0 07
pSWC06980v0¢c22 gp 160 3.2 57
pSWC3728v2cE gp 160 7.2 8.7
pSWC06838vic48 gp160DC 0.0 0.0
pSWCO6980vic3 gp160DC 0.4 07
pSWCDB980MIc22 gp160DC 1.6 1.2
pSWC3728v2cB gp180DC 2.5 34
O X 00 00
(+) XfHg - Ba-L gp145 250 30

[0314]  HT7E CHO-K1 HoRs Il 21 i) 40 J5 2 (1 AE W 59, SR HEK293 % 4 73 By R A 36 45 2R .
7F HEK293 1, A Jl 8 1 i R 1 R BT sili R (MR 2 hs&udd ) iR sl. /e
HEK293 H, 06838v1c48gp160DC HLAE AT I 21, HI2 (5 TR 59 KL /K FBH & & T CHO-K1
H, AERE C R 3 C06980v0c22 Fll C3728v2c6gp160s.

[0315] % 2 84K T HIV-1C WA gp160 1 gp160DC 1136 34 Bk i) HEK293 4H i HIV-1gp120
PURTH SR E o« FE YT 48 /NI 355 5 S F0 41 g 2 A I 21 K =11 gp 120 FT gp160 8 H .
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[0316]
ap120igpi160 (ng/mi)
Hgik el ETTERETYTD

pSWCOE838vIC 46 gp1e0 X3H 00 09
pSWC0eBOVICc 3 gp1aD ZI3H X2 116
pSYWCOE88 M0 22 gp el 293H 94 1 946
pSWC3726v2cE gpl el 203H 186.2 87.7
pSWCOB838vic 48 gp180DC 293H 00 0.8
pSWCO69B0VIC 3 p180DC X3+ 27 &8
pSWC0eSEMWIC 22 gp1600C 23H 13.8 37.7
pSWCA7 28206 gpl600C 293H 5.3 92 1
(5w 203H 00 0.0
(# %8 -Balgpws 293H 237.0 £1.0
(+ ¥ -Baj gp160 293H 79.0 £2 0
() AIE CHOK1 00 00
(+) w@m - Balgpus CHOK1 41.0 3.0
(+) A -Bal gp160 CHOK1 21.0 20.0

(03171 gp160 A7 HyHE— 25 Wl E R P AOBE 8 1 gp160 DT A/ 3R SEA R UEAT, i 5586

N T AN ITREPIR AE10 (K 3) AT 2F5 (K 4) » FNEYIN gpl60 53T 4B10 (14
B PR R RN o L2245 B4 C06838v 148 [z W AR 3, IR s 7 HY gp 120 2 Bl s
Ko BEMEH T AN TAUNEE R 7B H) gpl60 H5IET 285 15 &E = 4 R M,
JUEIE T AB10 [ & e RV 55 . CO6980v1c22 43 B i IV A& B i I o 2F5 J W 3 55 42
HTA BPUAR B WA BV 285 R A1 C WAL B B AR . A2 O3 H,
HIE A A 2F5 s Bds P e H 5 gp160 45 A R MHE R SRS 2L AR EAER . X
485 1 e R TR R — N3 MPER AR B s Hi ok

[0318] 3 344k T HIV-1C WA gp160 1 gp160DC (1136 12 Bk ) HEK293 41 g HIV-1gp160
PRSI E o AE10huMAb 1E#E gp4IMPER 4% FH THE3PLIA. )G 48 /N5 FRIEAI40 i
ZAADIRTIN B K 2= gp160 B .

[0319]
OD 450 nm
Fygik R e R

pSWCU6838vic48 gp 160 0.146 2 655
pSWC06980v1c3 gp160 0.926 2.718
pSWC06980v0c22 gp 160 2.534 2.736
pSWC3728v2¢8 gp160 0.589 2779
pSWC06838v1c48 gp 160DC 0.162 2.703
pSWC06380vic3 gp160DC 1.105 2.588
pSWCO6980v0c22 gp 160DC 2.608 2.616
pSWC3728v2¢6 gp160DC 0681 2 652
) wjne 0.123 0.156
(+) 2 - Balgpl4s 2.417 2.553

[0320] 4 #:AL T HIV-1C WA gp160 Fll gp160DC [¥)7% 14 ok ¥y HEK293 48 fifd HIV-1gp160

PUSHHBNE o 2F5huMAb 4% gp4 IMPER ¢ THIERDUIR . $E04)5 48 /NI B 7R AL AN 41 a2
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ARSI B K &2 1) gp160 £ o

[0321]
OD 450 nm
Kok He il tb el il
pSWCO6838v1c48 gp 160 0.146 0.530
pSWC06980v1c3 gp160 0.200 0.399
pSWCO6980vGc22 ap 160 0.344 1.458
pSWC3728v2c6 gp160 0.198 0.781
pSWC06838v1c48 gp 160DC 0.155 0.506
pSWC06980v1c3 gp160DC 0.179 0.446
pSWC06980vc22 gp 160DC 0.298 1.210
pSWC3728v2¢6 gp160DC 0.219 0.829
{(-) 8 0.135 0.150
(*y#E  Balgplds 2.268 2.638
[0322]  HiFH A HEWT 7 4 C06980v0c22 4 H T+ 7. CHO 4 i 55, FHk AL 7™ gp145. g R
A EWEET LU LA -

[0323] @15 C06838v1c48 Fl CO6980v1c2 4+ BSMAH L, B 4E% MRk

[0324] @ KRS gpl160 T K gpl20 Fl gpdl [RGB 2,

[0325]  @iZERIR T ALE Stk B GL 1) 1 7 e 49 3

[0326] @5 MPER Hifk 4E10 HAT 538 e W Pk

[0327] @ iZIEE A EYLHE I,

[0328]  CHO-K1/C06980v0c22gp145 4H il 2 (1 TE 1%,

[0320]  F4J%E CO6980v0Cc22gp 145DNA 2k JFURE FF A T 78 37 Ad i 5 YL I¥) CHO-K 1 4l fig, F T-2E
7= gpl45, IX e My R A TAE LR AR R P AR K, RN 27 40 . Bk i H-73-9-2-8
selEH T4 gpl4b HE R

[0330]  C06980v0c22gp145DNA % 14 i it %5 T PCR 1) R A& Hfi gp160DC %= [K 1My A4 7 Hi .
gp145 F1 N30 BRI A, A T RARME 5 IR DI EIAL i i B 4 T, 28 i WA 1 5 I X AT 1Y
K676, #A K676 Jaie = MM Iz 1R gp145 Z1-TIik (1&] 36 FE 37) o X 4Ef0 5
Hig BfEm T C ARumBse KM, BRIt & T S R g MPER (K28 1. 7218 5 IRUIHIAL A
Z b POA — A RIE T I ) t-Pa 55 M 220, XA T2 280 AR i gpl45 ZERI B
BRI I R 153 7k pSWTIPK3 FI% /7 42 K pSWC06980v0c22gp145 (1) Nhel and EcoRI
PRI N DI AT . 12 FURLAE KB AT 1% DHS a EBR (Invitrogen) F4 14, 1§ 1] Endofree
Plasmid Maxi il &3 T404L (Qiagen, Valencia, CA) o K H FRHIBE VI AL 7347 5k, gp145
JF A I A X E Ik DNA XTI PR ffi ik o ks B S e 35 8 SRR R S5 N, FH T
WIS 5 3R I AR B A TR o 2 B N B AR E N7 i (TRES) A CWV B 87151 5. id
i gpl145 Rk SWEM RPN ICES G, HERE T gp145 R IEKFT &

[0331]  WFLANRIE B AAELRHAERGE U T Frid

[0332]  @AARCLEHUAFPUIESED, WA A TR a8 Mk 72 Hh 40 i Y R AR il . X
SOk BT ARV P )AE TR I R Rk S A T R SR B B AR #R . RIER A R
HRMAERA T EFER.
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[0333] @ gpl45 FEPRRIEFI T, Wi HE s PRk . AT H CHO 25 %2 &
I FE AL, A8 L LE CHO 41 o B 2 =E & ) tRNAs AHIR 208 1o A Rl 2 R A 1 117 B
— AR e A, B T A LAAE 2 mRNA [ At IR, AT A % B A0R

[0334] @ gpl45 FEF G| NIRRT BB HT t-Pa {55 IKEEAEHE, ATy A] LAA 2012 22 40 My
Ji o

[0335]  @AEPKILE R0 B 1 I AL 2 SR I AZ IR poly—A B F 3Rk o SR 3K ) CMV
JA B T-FE ] Bovine Growth Hormone (BGH) poly—A.

[0336] @24 J ik g A RA A0 M e b 2B E — R BRIl SRR ER
U I NENS 85 2% S WEIL RS ISR AL 52 21 N S RZ B8R AR 0E N7 550 (TRES) B CMV JE 3+ 1151
[0337] RS M AR R R D, H T I PR EAS5EAS FH 3X L6 40 i 3R 1) 5 22, 7 B/ Do AT L
VB, e R4 5, A8 A FDA A #2324 5t CHO-K1 (cat#CCL. 61) 4 A ATCC (Manassas, VA) 73
Bl AEARE CHO-KL 40 &, LIk AL T B A B L X7 BRI s Ak 2 e T HEFy
AR BT A e LA, ST A B AR L B 5T Bk . O T BRI BSE V5 S IHL 2
A JEE AR IR E OB, 35 )L yE (FBS) B E CHRIE A HvE =2, FBS 52465
v D QLS BN PR

[0338] R JiE 1 £k % 1) pSWC06980v0c22gp145 ( £k 1 2 AR H A3 Bl U1 A7 20 Nrul) 43 7
M7 H 2 fL G 4 DNACHO-KL 41 Jfd o 99 iz X 1) DNA 2945 SR S BRL A 199 2 oA 5748 Jife
RIS BA % B ISk GRS EERE DNA Fb — RO B Ry, 1K R i 1Y, PR R CHO-K1
AR Mo SRk DNA % A6 0% AR, (FE &5 4 a0E N T 2 2 DR 2 170 20 2 LU I DNA
o fAEER UL, 5x106CHO-K1 41 HufE: 0. 5ml HLZF FLAL AL G2 i &% (BioRad, Hercules,
CA), 100 1 1 HLZF FLELAL R 5 100 1 g JFks DNA 7E 0. dem HLRK LL (MR PR A, R Gene
Pulser k% % (BioRad) 7F 350V Hi & T 125 u FD Xf 40 M8k 47 fikod, vk 8 30 23 4h, 18
GIEREZET 5.5ml F-12K 52415754 (Invitrogen, Inc.) W, A5 T 10 % HOK TG )
FBS (Hyclone Laboratories,lLogan UT), 101 g/ml JK KE& 2% (Invitrogen, Inc.) Fl 2mM 4
ZAWEHZ (Quality Biologicals, Inc. , Columbia, MD)) »

[0330]  HEAL S5 48 /NN, BUAG S5 A5 7R FE AN 40 MU RN it BEAT gp 120 HTJsdi S & 43
M G e LY 8 R BN o gp 120 S SR i 45 SRAIESK gp 145 #7302 a5 7R 55 . 7
ERAK, ZRPEFIHEIR HE DNA 43 1) JU 4 F9ng/ml . 55 PR ], R ME5E DNA (1) 7= & Lb 267 DNA
(7 B e G FR AR 40 i SR ) h U B B A & TP SR I ERIE A0 (] 26) » 579
WA R, B UR e A 1 DNA R4 AL A0 i i) % F 85 R 2 3 W] W A7 A gp145 828, 29 140KDa.
—FRAH PSR 7 T B 1) gp 145 R 5 FUEHAR ], AR 40 Mo Rt b B, IXm] REAN 58 AR AL
PE gp145.

[0340]  HL 7 fL 55 Ak 48 /N WS S5 1) 4l A1 96 FL AR T EUE T K 2 4500 A i e, DA
Tk cF12-Ko 24 /NI J, K5 40 M 0 N 7 10 1w g/ml M W8 55 2% 1K) cF12K b 13 47 0 ik
(Sigma—Aldrich, St.Louis, MO), — J& 46 Py yk 155 7 2%, B BIVE RS 25 22 B R V& 18 2 R 44
50 % filiGr o N H gpl120 PURHH IR SLE 73 Hr 4 AF 3 IR 56 gp 145 7). HA B2 Wi 20 Fif
ML RGN KIG IR AR ORAE b B, il i A BR AR 70 B S IE AR e R 1A gp145 bl .
R4 i R IE Y A ISR 20 g/ml

(03411  MIRHIIR) 20 M5 TR h IR BB AT E B, 7] LIS 2> 100 22 gp120 Hrlsdiigk
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SR HTI T . SR T gp 145 IR B AP e T ARG 12 R EEFRIN 17 A4 R AR
NAETE gpl45 WV AEMRIE . T — PP AN RIS URIEAT o SR — R it H ) S R IR AT 7= 4
ACPRFST . fal Bkt 4N p AP T 24 FLARH, 78 1x105 NI A Iml USSR, I T
STCIALIETE 64 /NI o WSS FRIEFERT ILIAT gp120 HLIRAH R SL50 73 #r M S e LUl i
ETENE . FE T PRI SRR S e L yie 8 R ER R 45 3L, Sl H-73-9, H-84-1 Fl H-94-10
B G A AT E B A IR R AR T R O . R RIRAT T 5 R A . e
771 % 2mg gpl45/L. TS ILyiie dt [ BN gE T, B Hh ) s ARG gpl45 WV
TEIE, ST KATE 140kDa /247 .

[0342]  WEZ R IL, CHO-K1 40 ffd i 27 LA AL M2 5E DNA L2k ME DNA 3R153 8 7 &1 gp 145,
FEEA A 9ng/ml X Ang/ml . RUE U, ZRNENA 2 FR U , IR HE R L DNA I R18 K4
100 Mg AR . ARERIE, 17 M gplds £l 2 H 16 PHE ML DNA
FTAE R 1X— RUSCRE T HIE NI T, RIEE R TE DNA 7] DL SE A5 28000 45 40 W P I i, (EL2 42 1tk
DNA 7] DL S 25 (1) 38 AT 7E AR e 40 B R A3 2 B8 S i aR B ™ &=

[0343]  =FPiEH M RE S LE AR FRET AR B TX T REERE N F, &NV
TEJCER IS IR rp AR K B MR, e 3 A0 AR INSRAS — AN @ R 1) s B I mT B o BEAT,
R TR 3P AFEEFRE E (PowerCHO-1CD. PowerCHO-2CD Fl1 PowerCHO-3CD, Lonza,
Walkersville, MD), K5 7%, SR EL & 51 g/ml MR 52 2= A 4nM B2 Btz . /E LB B R %
K 555 JLA MY B A2 K T PowerCHO-1CD. PowerCHO-2CD F PowerCHO-3 CD | i) 77 %
H-73-9 & M R U4F, 3520 Bk iy 4 o0 B-73-9-1.H-73-9-2 1 H-73-9-3. 4= K T PowerCHO-2CD
TR H-84-1 WIE N RUF, HHl a4 A H-84-1-2, RFFAAIRAF P9 40 A

[0344] DL | 4 Pl i % 95 W) 22 FR W RE T R e [, JF AT R A BE SR 48 gp 120 BT A i
S 5 % 2 A B I AR e . AR XSS IR R, A AR E N BRI R R
H-73-9-2-8 Fll H-73-9-3-9, &Pl VA R £r A7 945 40 JiL JZE, 40 i 500m1 § K 3% 7% DL AT /)
MRS aifh. WeHE &M 9R3E, S A 20mM Tris, pHS,0.5% Triton—X—100 F1 500mM 44
AN MR . 23 R L1 L 2ml #F Galanthus nivalis lectin (GNL) EiflE#E (Vector
Laboratories, Inc. ,Burlingame,CA) « ZFEXHIMAT Tris pH8.0.5% Triton—X-100
500mM SN2 MR DE I, 1T J5 F PBS EIE . 2551 gp145 28 400mM FF2E a —D- ML H 22
BEEFVENL . 40k gpl45 8 E UMY A SDS-PAGE FlEE [ EPEIEAT 40 (] 27 FIE] 28) o«
b g 3542 7 K2 145kDa (148 5, 1% 8T 1 BE 8 A BB P IR BRI ROV o FEAEIR M 4%
T, AT LIS 2 — 46 = B AOR B = i 22 B AR PR 41 L B2 4K B Comassie Plus Protein
Assay (Pierce) 4r#T, B> 1. 2mg/L. bl H-73-9-2-8 HA BLF AR B ( 54 e
KEPR ), R e B 47 gp145 B2

[0345] il T 10 & H-73-9-2-8 (#LIk 4/17/08) WFFT4l ML (RCB) , FFAE WA H V& R fifi
TF. 2X106 40 MV VA AE 10 % Iml BEAB G FRE . S 7REAS 7.56% P
DMSO (Sigma—Aldrich) .50 % Frif A K455 955 . 42. 5% Profreeze CDM(Lonza) . AR5 &
Qiamp Blood Mini Kit (Qiagen) M 5x106 4 g+ 4 255% K1ZH DNA, FI|H PCR § 34 gp145 3
ERI3E G DX, XU I %5 02 o gp 146 ZERIZaS X HAT 100 % JFAIICEL . 40 M e R )i
ST AT S s ARV Yes il (f# FH MycoAlert Mycoplasma detection Kit(Lonza) i#
&) IR R M. S E TR R LG . 8595 3 RJE, 77 % 4 e 2

46




ON 103945864 A W B B 43/58 T

AIE I, FFAE gp120 HUAHSI E A I mT LAAR ™ gp145 S o S5 FRWIEAT 41 w75 G
R, Behp T SOC Bi g fa 37°CHEFR 24 /NN B R Rl B AR

[0346]  H-73-9-2-8RCB #Itik 4/17/08 ¥rg A, H THIME 25 4 RCB (LK F1144) F4%
TR AHFAE . 10X106 41 MvAVRAE 25 45 Iml R AR TR, %R EAE 7.5%
PR DMSO (Sigma-Aldrich) (50 % Frif A KI5 9EHE 42, 5% Proffeeze CDM(Lonza) .7
SEAR I, 35 IR AT SR AT AN I R IR A A B . 3R IR AT 40 R R L G
R, g5 R BRE S IR ORI AR IR TP R A, BN BB R AR R R R
B MG I A B — A R AR AT BT IR IR g, R g 1 DLIE 5K gp145
TEIXLCA g 2L . SR Vsfd, BoA 87 % M, nHe . KRR S UAHIA], H gp145 7
P PRI E K .

[0347]  C06980v0c22gpl45 & [ fi 4=

[0348] A7) 34k gpl4b BT, FEARE LLH T RE9T (K 5) .

[0349] & 5 FRALAT HIV-1 . seosov0esneD 145 HEIK

[0350]
s WHE (mg/ml) & (mg)
112009 1.1 7
120710A 1.0 18
120710B 0.975 5

[0351]  #t7% 112009
[0352]  H-73-9-2-8 ¥4y K¥595 %2 3L, 1o FH 45 5%, K H PowerCHO-2CD 3575 H5 7
AmM A 2 e AN 5w g/ml MEIREE 2R o ARG IR B0k o 3L AR BT B R AT
KPR IRIEAT 7301 G5 RIUR T KA 7= 45 KRBT 75 2L Amg gp145. 1A 3L UK
AP B BT S B T LLEAZ . gp 145 K AT W R Briak 1 07 k44, IHEE
29 TR H .
[0353]  WEE[MIGFEIEAE S TR 0. Im2Pel licon it Y AF I Ve 48, 4> T R pk w2
30kDa. ZFRSSLHE N 1. OM NaOH\WFT 7KH1 1X PBS Z&ifiifik. 51\ CHO 4H o 7% &%
Y L), R EMSHE R EEE R R BIERE 1L & hr/0. In2 KR g 0. 5L/min 3F
ATIRYE . WRAREE AT, FESL ARG 2 200mL . IRZE 40 f 15 F2 BiF W T 70 CLRAT 2 )5 24k
M,
[0354]  fFFHEEEZSMENT Lectin Affinity Chromatography 4tk gpl145 85 . 4L
WG B TR FEAE 2 38 T 500mM S AL AN, 7 )5 3Bk GNL B 25ml #E. A:A# A PBS ik, R H
500mM L a —D— MLHE T Ee B Hre i gp145 B2 e 10ml/min K9RIE N UEAT4E4L, 100mL
Vel R IE VI s e AT IR 4 FUE T 38 22 PBS vh o ZEMP IR, SR 50cm2Pel licon
S PEAAE I AR A, T R AR 22 30kDa % R A5G 5 N 1. OM NaOH WFT 7K FTPBS 22 i
Mt M E T IATEREA), FFAEPEM B N R G AT I SO SRR o 32080 2. OmL/
min M REAEZ) 40ml /min. GNL-Eluate 2450k 2% T SmLPBS.
[0355]  fk#f Bradford & il Sk T & E & &V, AR E RN 1. Ing/mL.  ZE4LK
gp145 F N FE 2R H VL LAL & &2E (Lonza) , o B N R 7 81 A 31. 8EU. £EIE
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JERIERE JR A5 A N AT SDS-PAGE 43 #t B s 4lib 2 1 5 7+ 400 145KkD.

[0356]  F SE-HPLC Zr#7rn] LLAEH (K 30), #Lik 112009gp145 LA &2 AL B, C FI D PUFh &
G AR TE N . 25 T8 URBER s T, VHE B —Fh gp145 R 7318 (K 6),
F AR 7 H 7E > 669kDa (it K&k 895kDa) 4k, 5 A R4 XU B @A T >
669kDa ( fili 11 K% 4 680kDa) F1 571kDa 4k, 4355 B #1 C TEAFF Ao 5 4 FEAZE T4
T 417kDa &b, £55 D X FIK/N

[0357] 3K 6 FRUEMIZEALIY gp145 BE 5T (#EIR 112009) 2 KRNI 73+ 2R AR B IR [R]
[0358]

BHR f* B B a T E ZRUH
[F] (Min) (kDa) Ei

HAREREH 11.81 669 kA
Bk 13.74 440 T A
i A S 16.18 232 kA
4y BB 16.52 150 T A
Al H R 16.75 66 Lk A
gpl45 I 1 11.15 K2 895 A
gpl45 I 2 11.77 K21 680 B
gpld5 I 3 12.25 571 C
opl45 U 4 14.64 417 D

[0359] £t SDS-PAGE Zift 5 gp145 & H BUMOE G BE @ I 48R 8 96. 1%

[0360]  HiL¥k 120710A

[0361]  H-73-9-2-8 BrgiWy K554 LIL, 1 FHFE M35 7%, K H PowerCHO-2CD %75 R
hnAmM A 2 e b g/ml MR EE R . ARG IR B L. LIL AR T U S IR 3
FESRHBURIRSRIEAT 8. SRR TR ARETh = AR 85952 8mg gpl45. A 111
WA A7 () R T 2 M ] LA A2 o gp 145 S FLBUK A 0T TR ) 5 vk 4iidk,, FHAE
Kl 31 hMEA H

[0362] RIS FEIREAE SR R 0. Im2Pel licon it JEEB A S8k s, 7 Tkl 2
30kDa, Wbk 112009 H PR MR E AR B 11D 3R ik 4i 2 1L,

[0363] Ik 4 1 4% fF 35 7% 25 10 28 o W A 7 20mM Tris pH8.500mM 5L 4L &3 F11 0.5 %
Triton—X-100, 4R J5 4 0. 22 u m I yE4lifh. 48955 T 4°C, LLKZ Iml/min Wiid i@ i
20ml GNL— #Efic# g . 5 20mM Tris pHS.500mM S ALAAFT 0. 5% Triton—X—100 ZZ K
e, 1 J5 H PBS ~P7 . gpl45 S5 BAE S 0. 5M FIJE — o —D a —D- ML H 28 % 111 PBS
Ry, A% 50kDaMWCO o & 88mLGNL— e # A 4 4 20ml . B tH 10ml 7E#E ALK
120710B FPA A 42 ) 10ml £F PD10 Sy i 48 & 1 AC #R M IR 10E N PBS 221l . BRI
YIRZ 0. 22 um JER I8 F, 5503 o IFtiA7 T -70°C o HthiX 120710A 27 W) 22ml 1]

Ho
[0364]  {&K#fE Bradford & &l @ AT & A & &R, SRE & 84 1. Omg/mL. 4461
gp145 P N EEFR FH LR L LAL & 8 E , B BN B2 e 8 1 i << 313EU. {EIEJRAIHE
BRI S A R AT SDS-PAGE 73 #t B R4l iR B B0 F 244 142kD. fEAEIBJRMESAT T,
FHRMWRAERN . XARZ ML ST ik L.
[0365]  F SE-HPLC Zr#rm] LLAEH (Kl 32), f#tik 120710A gpl145 PAPUFP SHEK 112009 &
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AR TR PEN . BT | A TR sh I, tF B RSP gp145 RN T8 (%
7)o FUEAHIF S HAE 666kDa &b, 5 BT 6 IRIEF—JE 73 54 T > 669kDa (it K4y
b 845kDa) Fl 584kDa &b, 435l 5 A Fl C L A5G o 5 4 FMEAE FIEAL T 411kDa &b, 54
D A EIKN

[0366] & 7 85 RARERLEAL K 53 1 K AR B i)

[0367]  HIV-1C06980v0c22gp145 #L¥k 120710A £ B {AFpk

[0368]
4=l | 53 FE(kDa) ZREEA
(Min)
HAREREH 11.813 669 TEA
HEAR 13.677 440 Tk A
eV E B 16.114 232 TE A
Ky HREA 16.400 150 TE A
ERINSEAS] 16.737 66 TH A
gpl45 i | 11.226 K2 845 A
gplds5 g2 11.824 666 B
gplds I 3 12.217 584 C
gpl4s I 4 14.343 411 D
[0369]

[0370] & SDS-PAGE 4ifk J5 gp145 &5 Bt )t %5 B I 5E 15D Y HIV=1CoeosovocaogP 145 i
R 120710A 20 H 94. 2%

[0371]  #lt¥k 120, 710B

[0372]  HEIR 120710B HHEIK 120710A MIF—BENE gp145 & E B 6l 112K, gpl4b &
TR F B8 2R FUE BT 5 VRV IR AT 31 Ao/ b 43 1 TR) 1 — A e 1) B 1, il &4tk ik 1207108
PP IRZ H—20, BRI T X SE AT 13 2111 gp145 (HEIR 112009) 1M RN iZHE H
FERI N EI B AERAENX. EEENHEIESCR, fiF AMGEIREZ 2 B8 LR T4
AR R T 0 7 10) AR B 45 R . b ik s R B T A R R SRR A R E =
P AN s

[0373]  gpl4bH S TR AW F TR H 7L 44k, FF7EE 33 HPAltif .

[0374] 4 B H LR 120710A T H5 IR ) 10m1 3K 48 %) GNL & Bid 40 LLAE T 4 4 #ix
120710B, X 10ml &M 50mM DTT 7E 37°CAbFE 30minutes, 2R 576 PD10 ZE i b B8 748
b e E N PBS 2. PEMEHIYIIE 0. 22 1 m JEM I BB T, 254> o JEABAE T -70°C.
LK 120, T10B Z7=W 22ml &

[0375]  fK#fE Bradford & &l E HFAT & & &0, B FTE &4 0. 975mg/mL. 44k
gp145 PN EEE R O LAL & &0E, K& B2 E i< 0. 321EU, {Eik Rl
e M S T AT SDS-PAGE 43 Bt s 44k 85 A L4y T 2000 143kD. fEEIR IR M2
T AUGRIR R 2 BRI RN . RARKRZ RARL & T 2k b S5AKM DT A3
LR 120710A ELig, DTT AbHEL S5 kb T 1R 215 234k 24k

[0376] %1 B EP 5 /s HE AR I B P R AR I SR I 25 R R 40 i 7E R4 143kDa b LA
G2 A gpl145 MREHE I THEE RS T (HSR A D HEIRAE AR A DTT A2 1L
R 120710A o TEIEJEPEAAF R, X 48 2 B0 0h 1 B PR AR 22 Ak

[0377]1 1 SE-HPLC 3+ #ra] LLE H (1] 34) , gp145 LAEHEIK 120710A F1 112009 A5 44H
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7] 4 DU A S e ot o 25 8 A BURE VB o, V5 b gp 145 IR W T2 (R 8) o
FIE(ETHE HAE 665kDa Ak, 5 B TEARF & . K WERI—J8 73 56 T > 669kDa (filith K& 4
844kDa) F 572kDa &b, 4375 A FI C TR RFFE o 4 4 FEAE ZEL T 412kDa &b, £545 D
TEA IR

[0378] & 8 B JRARUERIZEAL K] 4y T8 M A5 B B 1)

[0379]  HIV-1C06980v0c22gp145 #HLIK 120, 7108 £ B {RFik

[0380]
BEAR 5 W B 1] P4 F B EX X.¥ 7
(Min) (kDa) =X

FORERE 11.813 669 T A
RE AR 13.677 440 FE A
TENE G 16.114 232 Tk A
4y BREN 16.400 150 T A
7 M3 2R 16.737 66 T A
gpl45 i 1 11.23 K2 844 A
gpld5 & 2 11.83 665 B
gpl45 14 3 12.289 572 C
gpld5 & 4 14.327 112 D

[0381] %8 SDS-PAGE 4iifb 5 gp145 & H B0 G2 FE I 2 = 452 4 94. 2% .

[0382]  DTT Ak Bk /b T 4 + ) B B XS gpl4b 2 RAAMIAF AT XA H L, 71
SDS-PAGE H7, 1R B & 5 AR 4 DTT 4b 22 ¥y 247 % H, DTT AL EEAE IR T 2 £ 4y 7 0] — it Bk
SE-HPLC &7~ C A& A /ME R BT, IX AT REH T A T2 B/ IE B,

[0383]  HE-— xR AR FEATIFRERR G RS T IR SR 7 .

[0384]  sLjiffs) 4

[0385] i 5 gpl4b (A i 1 S e BEAT ALK 15 T, epl4b B A RAT A T EME
HIV-1C #E4b A%, /2 B CHO RIAMIE A gp145 Bx .

[0386] #0424 HHvE: AEMESR, 1. 8-2kg

[0387]  fgliir ol 6 LA 4 K. BRSNS TR EFRX 73

[0388]

4 7 iR FERIEN D

1 oplds AR BB

2 oplds AR BERER A FIRERARECHI S ¢plds B AR
ARk

3 oplds E AR JEAECHEIY 1, BFIRR A, BF gplds &
=P

4 gplds R N AREC Y 2, &N A f0 PIP, %
gpld3 FRAR

5 " HeRARECHIY) 1, &R A

6 mper23 , B 41 He iR ECHIY 2, BEHER A f1 PIP,
mper23 T

[0389]  Fif 251 g/ i / 7
[0390] 1 b JT7RIY) gpl45 &5 1 5AE CHO 4h b ik (AR GLA C, C0698v0c22) , B
IR PBS, pHT. 4,
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[0391]  mper23 (NK-4) :LELDKWASLWNWFEDITNWLWYIK (SEQ ID NO :53), (HBX2 7% &,
Swiss—Prot B35 PO4578, [ T 674 fif D 2 JEfpk N Bft )

[0392] il

[0393]  £RJi (0. 6mg A13+/ ) ELJ7 :0. 125m1 PBS H 0. 6mg A13+,ph7. 4 ; 5% & (HLR
BE

[0394]  JRGUAECHIY 1 :DMPC © JH[EEE © DMPG(9 & 7.5 : 1) ;50mMA%fg, & 1001 g lipid
A/0. 25ml 5 sPBS, pH7. 4, DMPC F5I1)72 — A S5 B IR IEAR B, DMPG Fi5 1) 2 — A &2 s i IR 1t
Hio

[0395]  ARJRUIARECHEIY 2 :DMPC : AH[EEE : PIP(1 & 1.5 & 1) ;50mM g, & 100w glipid
A/0. 25ml 7] ;PBS, pH7. 4. PIP 45 ¥ &M BREELEE —4- 5 1R .

[0396]  JACIL +FE —2.0.4.8 F1 10 FIIAE FH 20-24 MM TE S & T 309 B3l Ik b B . AA
BN JRUM AR UK Z) Bml 1o L T = WARAT 2-3 /DI TSR EI 2 ACIHER, 5808
Mig. MIBHESES A : IxIml A1 3x0. 5ml T-EERLE thAE -80 CHAHRIRAT. .

[0397] 7038 12 W, K H 60ce 7 Mg 28 F1 18 tF &EyESHH4H atamine/Xylanine X5
G AT ORI, 111 J I ek O I 2 3R e i — VR o T0LS7 25 2 B <5x Iml R 5x5m1 T B b
1E —80 CYAHIRAT o

[0398] APk 2R 0.4 F1 8 JEIN AT R AT RASKRRMLAESS o KA 23-27 th&EiE N 41T
51 0. 25m1 .

[0399]  Hi[A] K ;
[0400]
A% FEIE
B K
2 JF i 29 K28 Ja BT
2 8 Fom L
0 & Fom L
0 J LA S e, 0.25 ml
4 J& il
4 J LA ST e, 0.25 ml
8 J& il
8 J# LA S e, 0.25 ml
10 J& il
12 J# B Ja— U

[0401]  Z WK 41, 45 R R4 42-48.52 .,

[0402]  SEjifsl 5

[0403]  "FIRXT/NERBF U T VE S A T AR R GBI 50 A 1) B 2 SR e P S O S an
41-48,52 IR, B T ZX 3R T 25ug 1) gp145 d E BTsl ik IR Buik i )22 ) .

[0404]  Gpl145 /MR G g% JEPERIF ST B s M | B0 9 Js i 7 v

[0405]  PiJR

[0406] M EPE C YA Tanzania &4 43 5453 31 ) A1 25 1 P 91 A2 7 gpl4b B A
Jito AR REAEANGER) SR8, AR gpdl B MPER X, AT S B REE A
(R508S,R511S) , 7F gp120/gp41 YIFI 7 i Ab 5878 AT LABH 11 8 BRI DI, 75 C R 2 M 24 IR
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A IAT B T MPER KA 2 B M 8 AR 7= o 8 FUAE CHO 40 i rh A= 7, T8 A 32 216 F
JERTEEAL, IF LA — Rl szt 7 TR i 2 BYR AW I, epl45 MARE A TR
MPER 247 5541 :ALDSWNNLWNWEDTS (SEQ 1D NO :23) o

[0407] IR iM%

[0408] £ %)% BT IR RISL A ML3 Wi 1R PRk 8k gp 145 5 [FURIA FSE B AR T PR A0 o AR A
FH A S A IR A . — PR S e e R I el R R [ e R LB 1.8 ¢ 0.2 1 L5 4
H VT (B A7) T BRI BE 50mM 25 0. 4g/ml 525 A Dulbecco’ s PBS At 55 il %%
HOk, &8 B Z LR KA B AR TR 4 o R TSR A T 1R AR K R 7 IR DARS B R A
BERIBTIR

[0409] Y% -

[0410] 40 H e BALB/C /b, B H 25g, # M Institutional Laboratory Animal Care
and Use Committee P ATHLAER 7 RHATHIE . R A S H, FHS H (K 9). /MR
SR HAE KRR A L5 4 IR B 5 20T S, LIRS BL 2 22 3 ik JEH, Rk
10w g gpldd B AEF R 5x 10" BEREAREAT o MR B R AL — IR, 761 IR S m i
AT S — R, AR SR PEIN AT i3 fg — IR AR MUVBRAE R N IRAE 2-3 /N I, M
JEAHIA ACIER, ARG B o BRI, T 20 CIRAF . BeJa— s (28 10 7)) P
Jei /AN BB AT 22 SR A MR A BRI G385 i 1) 70 B, A ECAS AL 980 FRL U 9K L 5 L B R A o
[0411]

® o £l ;trilﬂi{,fé%} 200 (SR . 9.
BT semw () 1506 ML B | B SR
1 M13-1204 0.4, 6,8 2,00, 2, 4,6, 8,10 1074
2 M13-1387 0.3 6.8 1-2p2 4 6 8 10 1044
3 ML3-al & 0,3 6 8 |-2,0, 0.4 6 8 10 10
4 GplaS/MIG-all 5 0.3, 6,8 -2, 0 2,4, 6, 8,10 1059
g gpigs 0,3, 6,8 2.0, 2.4, 6,8, 10 104
& M3 BB 0, 49,68 2,002 4,6, 8,10 104
7 3R] 0,3 6 4 -2,0, 2. 4, 6.8, 10 104

[o412] 3 9 /PRl Az itX
[0418]  TFNy - B ELISPOT( B e B A 52 ) SRR
[0414]  JRGUMI /3 ¥AF) TRN v dl i ELISPOT 23#. fEJCH PBS A 10 1 g/ml HT —gamma
Tz (IFNy) (PBL Interferon Source) & T 96 fLAALETYER - SCRIZ E 1L - 1P K
B (BAL) BB fS T 4°C I . IX LA & 0. 5% 71 LG &5 A ) G R PBS 11 37°C3:f ] 30
Sy, T E & 0. 025% Tween20 HIPEIL IR ) PBS RN, B 5 H JC B RPMI-1640 5842557
FEDEM o R AR /N B (R 5 FU/INBRL ) T o1 5 B0 0 s v o A (AL 75 2x10°)
THL-IFN ¥ — B RE EAEIIA CO, RIAAS T 37T CIRLE K97 18 /Mo £E 5 1 g/ml SR/
C gpl145 (HIV-1C06980, Advanced Bioscience Laboratories).gpl40 (HIV-1111B,Advanced
Bioscience Laboratories) EEBFTAEN gp4l (Meridian Biosciences) 8 10 1 g/ml ZHZR
B BRI BT AE 1) gp4] BURER B PRSI 4N 55 IR CR FH BEGRE N, Bl Je 240
JKBEM, AT 0. 125 1 g/ml A ZRALIHT -TFN v (XMG1. 2 50 ;BD PharMingen) 7 v Jf T- %%
TR A EFE 2h. ﬁﬁ}:i%?%i‘ﬁ?ﬁﬂﬁé #%ﬂ% 12 1,000 B DT A 38 2 F AR IR AR Bl e 1 ol
TR MR 2 /DI RE IR, I S I 5— ) —4- &0 -3- W[k — B (BCIP) / AL A
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Pgme (NBT) (Kirkegaard and Perry Labs) ¥4 &) IFN Y o BEFEMOH /KRN, 25 — R AH
LA E SIS 7B I TH 2. i tH BT IR R4S 5 R I R 4 P 25 P 2502
(0415] Sk A A MAXT T 20 i o 40 B PR 0 0 S 2 36 RS D)

[oa16] A AN [R] ZH 1 /0 GRS BB BRCUAR 2 &5 b HUAS 1 40 M A 5w og/ml SR R G
Cgpl145 (HIV-1C06980, Advanced Bioscience Laboratories).gpl40(HIV-11T11B, Advanced
Bioscience Laboratories) FEERETAM) gp41 (Meridian Biosciences) o 10 1 g/ml ZHZR
T P A B BERT AR gpdl BUVE A IEXS BRIKT ConA I, T 37°CHEFE 22 /M. 4l usE b
RERBIIPUR R E 2 /DI, 15 IAAG TR FEE R 2R A (Img/ml, Sigma—Aldrich) MEEEER
2 (0. 07mg/ml,BD Pharmingen) . 404k LER:7%E 20 /M. 4E LSR 11 (BD Immunocytometry
Systems) VLAl oA _E 4 Frdn iy, {8 FACSDiva # /4 (BD Immunocytometry Systems) UK
££7 500, 000 Ao Al 2 M AAF TG PEFR IR SRR AT B 4h L HERR ZE 4L CD3+CD4+ FlI
CD3+CD8+T— 4 i 145 43 # HL o TL-2. TNF-a. IFN-g Fil CD107a [{J3Kik. A FlowJo A
(Tree Star) M. FosiBAPEDPURI ORI E 7. BEFgUERY
WA B, 2 A5 Va2 b, M3 R4

[0417]  Hilsthp S EMIE TeG ELISA

lo418] T J e S P TG i 22 KM ELTSA i i€, 185 Hl gp145 1 gpal 1E A48 5. iR AE
PBS (pH7. 4) H 4 42 0. 25 1 g/ml, 96 FLAICR & 20K LMtk ERESLINA 100ul. Btk
1E ACHRE AL, 2R )5 H 300ul0. 1% PBST (&4 0. 1% Tween—20 ] PBS) Pl 3 K. IMLIEH
RI T T 50 BESARRE 2 Uk, e EMIERBEE (B3 5% MARZF W3 0. 1% PBST) FRIEAT I
TE I E o BFRRAE 3T CIR B IR L /NI, SR 5 FHVEBGBZENL 3 ¥ HRP— FRiciIHT — /M B
TR E APV ME BT LA 1 ¢ 16, 000 BB REALINA 100ul, FEFRMLE 37T CiRE
BEIE 1 /NI, AR5 BRI e it 3 ¥k N TMB (100ul,Kirkegaard and Perry Labs)37°C
B IEFR 30 2080, I 100ul IM SRR 2% 11 N o 35 FRARAE 2 OGS TP AE 410nm.570nm %
HET IR o BUR A E WO B V55, AR R AR &5 S R I B = k. 1
AT PR USRS I 5E , U SR BT J5ME

[0419] 1§ H] Biacore MHATER S B HC (SPR) Wl &

[0420]  f#H] CM5 .05 F ] Biacore T200 #EAT 3% %5 & ocill & . {#H Biacore NZBEGR
F& (Biacore, AB) Wik 2 T8 v K. A R PIRAE 25°C, 10 u 1/min Wl F AT,
JRINFEGE MR 20mM BE R, pHA. 2.0 [ 78 AR S48 H T200 #8130 & B A Az 40 g
i€ 14700 DMHEHRFAL (RU) 1) 10uM L3> MPER IKFIT 20500 4~ RU ¥ MPER ko P4 IR AT #05%
[ 5 38 BAT 10 20 A i 7] o MISHEATE = RS E Pkl 50 Tk,
ARJE LA 30w 1/min M 3810 3 708, B & 5 0 BRAR B IR IR) o A5 5 23 B B I [R] ) e
s APt - DR EEEREE B (Fe) Ptk (S5aA0 ) B 75 1 g/mL LA 10 v 1/min Js i
N e 2 438k 70 AR B IR RS, A 50mM HC130 A2 bkt 100mM EDTA fi A 20mM
Tris, pH7. 430 FPJk 50 % L 30 Fbfhcrp =3t 3, Bl J AT 1 70 8P Tris— Z2p
#HhK, pH7. 4, AFH BIAevaluationd. I BAFHEATEE /0 i ARk b 45 & CaRIER %
FEIR T R S M SN AT EUABAE LR PR 00 T BT 2 57 RIFE BT e sk &g e i s 5
PR VL 60 A0~ 240 5 7Rt S e 3K e (VR ST AT 5 A&7 VL 10 PP X R B 22 57 .
fo421]  fBp 35 PRI 73 M
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[0422]  TZM-b1 ZH ff FAE I 5 7 72 HIV-1 AR T #E . BnAb BRI AE 2 HIAE 25w g/ml B
Lo 20 MR 4 IR RSB 2, KA K 7255 [DMEM HH % 100U/ml &%
100 1 g/ml BE&ZE . 2mM L- A& W% (Quality Biologics Inc.) Fl15% a4 MiE (Gemini
Bio—Products)] 7F A FJE 96 FLAR P AN 25 1w 1 XU FE o BUR SRR AE KRR D
BR324 150, 000 FHXROGHBAL (RLU) , AL ISR LR HM7E 37T°CIA
5% CO, A4 TR B IR L /DI, Br A 3G 8 82 AR XA 44 S AT TZMb1 4h o 7E
2x10° 4 /ml (A K dhrh BB, %9735 & 60 1 g/mIDEAE—-dextran (Sigma) , fFFL
TN B0 1o BEMRILA S 40 AR B IR ) B EA 40 (5 5 ) o &%
TR T B 97 48 /NI, AR JG B LI 100 1 1 FE4: Brite Lite Plus (Perkin Elmer) . 8
Victor2luminometer (Perkin-Elmer) WM& RLU {H. W& H THUiEELE BILHFNEIE 75 b,
T e B iR fLA RLU A S a0 BFL N 1) RLU AELIEAT 2N & dE AT W SRS 10 5
H &5 5L 2548

[0423]  PBMC " Al 5

[0424] DA HIV ARG HE AR Al B2 778 3 PR A7 1K) PBMC AR & HIV-1 H TR e 1 £
oI A B SIS PR HIV-1 B 70 5o (IMO) , i iR TR Bl R P >
JERE GG (LucR) -HIV-1 Fl & 8 B RS S o s 42 8B 0 BRI E (Edmondss,
TG %8 A Virology408 : 1-13(2010)) . MIERA IL-2 AKBEFREE 1 0 20 LB 41X,
EI RS A LT RS [RPMI-1600 445 100U/ml #5352 .100 0 g/ml BEF5 2. 2mM L- 454
Wil (Quality Biologics Inc.) 15% fiiZFiMiiE (Gemini Bio—Products) #120U/ml 4 A
4 ffi /% —2 (Roche Diagnostics) ], MiaHUH 25 u 1 /ENEIA AR 96 FLAR+ . IMC
TEAERIE TR RRE 215 229 50, 000RLU, FRALHIMASE R BIR IMC. #£ 50 7E 3TCHIA 5%
CO, A2 PR B TR L/, BT B35 F8 30 & R A 4541 S F AT« PHA/TL-2 52 F 1) PBMC
76 2x10° 4 /ml (1) TL-2 AR KR gk P 8, SRS REFL NN 50 1 1o RERR I FL P& 4 i A
IMC iR ERAT IR ) B S 4 (R o REFRBOR B 55 9% 24 /DB, FEFLF N 1000 1
AR IR 5, R B B 8595 72 /M. {8 Renilla Luciferase Assay System(Promega)
FEEALTOEER . BN Lysis M 50 v 1, BT PR IRA IR RRTEER, 1 G B 2 8
P 96 ALK, BEFLINA 20 1 1, 100 w1 JEeAA)7 5 Jm 7. RN &0 2 Bp AL A (1) RLU. 0 2/
THURLEAE HBRIH G & 2 b, B B S B FLN RLU {8 S s34 BESL A (1) RLU AEEAT
I AT PO I e, B R AT IME

[0425]  &hI

[0426] 5 Fift M13— E/RIKS 4E10 RAL I S JR ME R I AR o b e P Y . 35 HUEE
BALB/C /N 73 1 7 A1, BR 4L 5 I, B 7 AN ML3 B RN ERAL, Horp A5 T Ay 5 Fh M13-
NHIRALEITR 5 Mg & T HIV-1gp145 H 8 I M13- JE/RINERAL (K 9) o MG
HIV-1C HEALR A AR FR BRI gp145 BIRER 51 H T KRR H Bk,

[0427] 5| S I 40 o e 5% .25 40 B

[0428]  pH4Z A2 v 5 | A 1 JRL A FHURR E 85 v 0 40 B A e 5 B ik INF y — RO IR S g
BE A (ELISPOT) G 40 B A 74 (5, (1CS) I8 PAh o AEIXSUE /b, HIV 551
PASE A HIV-1 AL RS 25T T, A6 gp145. gp140. gp41 BRZHZ R A B HR 1)
gp4 1o /I R A N R X HRAL I WA FLrb/IN BR5 Je 3 AN TR ML3 (1) S e A e oA TE X R ([
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53and54) o 1CS BUE /e H CD3+CD4+ B CD3+CD8+T— 41 s 5 Sz Jiv

[0420] £ INF v — B JS0 16 Ho i B s 0 5 H , 7 6RO 5 R R U 1) i A 40 v 3 ML 4 ) o —

(RN, FErh M13— 43 5 B o e B, TR L4552 gp140 HITK, gpl4b S #f 78 AT b 52

gp145 M. (& 53) 7EMME T- 40 b XT gpl140 B 5 R VAR o 1@t 1CS ME¢ 1L-2 iy

YN LA HIV-1 AR A BRI IE NS, TNFa | CD107a Al INFy S BB A i 2 o

FHME TL-2 J5 W AE IR B2 25 bl B A B8 0 & A2, 0 331 A 85 %6 48 %6 BH T S Y., {HL2 43 I+

XA 3. 9- 70 4. 5= Fro PHYE IL-2 RVAE CDA+T— 4 ffurh Lt CD8+T— 4t i b 58 3 & 2, 43

IR T3% 1 60 % PFHE F M, Ho23 Bl v -5 B4 4. 5- $701 3. 8- 37 (1K 54) » /MU Fufk

925 FFAUAN B AT HIV-1 e S5 40 i 6o 338 37 25 o

[0430]  5EMIHUARRN 2> Hr

[0431]  JEI G BEERER 145 4 1 BLISA K AR A& 8052 23 MR e e I 28 160 1 B 4

EIXF gp145 F gp140 [E5G 1 E (1] 55) « 3015 gpl145 B gp145/M13— P A (K4 5 Firi

A 5L gp 145 KA RPEN A, ~F5{H 53 AIAE 512000 F1409600, 11 5 gpdl MV IRIS5{E 73

AIALE 30400 F11 43200, MAPIEHA XS gpl45 S iy B B s . o — 4 IFA B AL
B BN E TR RN R 255 R, M13-al 15 BRAL, ' AR 9 B gpl45 (45 G e, JB1a

1200, NH Biacore JE7n{EIR G IMIE FHRAL — R 7 1 S BR T 5 MPER JIKIW &5 &, WA R

MR —FES (HARRARER) .

[0432] AT &2 A TZMb1 AT PBMC AF k& & 00 2 #E A 3hAT I 2 o Vs S5 R

A — U HIV-1 FEARAE AP B0 2 7 & L e, U 2 e = (161 56) » £F TZMbl

FPBMC 1, B0 5 gp145/M13-allb G35 BA & i i TP AR BE, 43 7l L gp145— Sz 4l

H 2. 1-F11.9- f5. 25 54> M13- 7R (19 MPER 3847« M13-12D4 Fl M13-12B7 5L £ M)

M13- JE 7R [ MPER 7 (M13-al15) $ 3%, =4 HIV A FIHT Ak o BT I3 H1 % i1 HIV-2/MPER

kA A SRR S M 0 B MuLY i3 3, BT IR 29 75 R 3 AR S 3 A R

[0433]  sLjfd] 6

[0434] a4 B 7 HHASH

[0435] A4l

[0436]  J AT :10% FCS/RPMI/Lglut/PenStrep

[0437] 4 ffy :RPMI8866

[0438] £ 10 37

[0439]
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EH /MR AERRER Invtrogen 10400C 645253A | 10%

EHALRERRER GenScript A01006 A108810 | 10% BT 1mg/mL H20 fR7F
Hi-04 & MAb HP2/1 Beckman Coulter | IM0764 21 2ug/fL. BT 0.5mg/mL H20 {£7F
i B7-FITC FIB504 | BioLegend 321212 B142196 | 1:10

Neutravidin-PE Invitrogen A2660 866787 1:400

eplds- 2 Y C-EH V.Polonis LotB 0.5ug/fL JAIT RF A5 1k 2X

Pi-EEEH mAbs x 14

Z WK 12 FIER K mAb 51|

M S. Zolla-Pazner &35 15

[0440]  HHille% a 4B 7 GEELEMI
[0441]  —fd FH MnC12 ¥y A BT 4% 1M MnC12 (1g MnC12-4H20 ( M\ Arthos Lab-MW197. 9) +5ml
dH20)
[0442] - & N IIR PGP
[0443] - Ty KE I T 4°C
[0444] FE 11
[0445]
- " Aot owan
HEPES ZZH3 Gibco 15830 10 1 5
NaCl Sigma 56546 150 5 15
MnCl, (I EERAS) 1 1 0.5
CaCl, Fluka 21115 0.1 1 0.05
BSA Sigma A9576 0.5 30 8.3
NaN3 Aldrich 438456 0.09 10 4.5
dH,0 Quality Bio 351029101 - - 466.6
[0446] RAEH
[0447] - RAEAENSEEGN 4R 2 50m]
[0448]  — N MR AE 200xg B0 10 4080, B FiE W .
[0449] - Pra ML & 1omL B g g b, B 20V E DIAT Mg I3
[0450] - IHIEAES ImL B3 1. 0x106 4019,
[0451] -2y i AF4L 100ul (100K) 40 i & T 96 LK (96-well U-bottom polypropylene)
EIJ o
[0452] - 40k AE 200xg 250 10 235h
[0453]  —{# ] 2X 455 28 ik Hid 4 Mo
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[0454] 3 12 FEM

[0455]
ﬂm

A 11361.10010.10.1.1 152 33‘4

B | 1383A.100.10.1.1 VIZ 299 3.3 36.7 40
4 13574100101 W2 0.84 11.9 28.1 40
B 2158.100:.100.10.1.1 W2 5.28 1.9 38.1 40
E §87-30D.10.1.1 V2 6.44 1.6 38.4 40
F 83048101019 V2 .45 22.2 17.8 40
G 2297.100.1.1 V2 3.01 33 36.7 40
H 447-5203.10.1.1 V3 4.36 2.3 37.7 40
i 006-150.100.1 Va3 240 4.2 358 40
J 38691001011 Y3 8.27 1.9 38.1 40
K| 729-300.10.10.1.1 Chdbs 2.15 4.7 353 40
L {1331-160E.100.10.1 CDdbs 1.54 8.5 335 40
M 157001011 CD4bs 3.88 2.6 37.4 40
N 1418(16).10.1 b19 475 214 379 40

[0456] ANk e B A 9 B R

(04571 — [7] 96 LA IIFLA DA GG St FF AT AHE A THE.

[0458]  — AKPRAE S VI 5 TR v 3 S A S A R IO S s Bk B

[0459]  — [ii] UNTREATED. POS CTRL 1 NO IgG CTRL FEAHErp KN 40ul 45422
[0460] - FffiAF KR A BTN AAE S S22 M, 482 1531 0. 025ug/uls

[0461] % 13

it Juglul
0.025

wm]—ﬁwmmmmﬁ$ﬁ¢MAmmmm%@ﬂ

[0464] —@P%cmummIqummﬁ$ﬁ¢MMJmm§Eﬁ(ﬁ@ﬁaa@%EEﬁ
[0465]  — 15FRARAE 37T CIR B B57% 60 7057,

[0466]  &5&SEE

[0467] - WEARETHLE M (10% /N R ABEERE A 10% AR sk E AW T 45 5 2l
)

[0468]  — BFLHIA 50Ul A S

[0469] - [7] POS CTRL FEAAEF A 4ul (2ug) HT —a 4 HH mAb.,

[0470] - VK BJCE 10 2080 (AP )

[0471] - FEREHBEON / RERKEARTSW RN L.

[0472] - VK BHCE 30 Zr %0

[0473] - AT H 2X i G2

[0474] v

[0475]  — ffill & B LR A 1)

[0476] K 14

[0477]

[0478] - [l ARG EFEARE P IIAN 50ul 455 2% Mo
[0479] - [ NO IgG CTRL.POS CTRL FHFTA FEARE oA 50ul Jeta iR & k7|
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[0480] —4°C¥EH 30min

lo481]  —{FiHH 2X &5& 2 rPl e

[0482] - {4 4% PFA x 7F 4°C[HE 30-60min,

[0483]  — [n) N EHE 4 M AE 150ul 255 G2yl P a7 40 i o

[0484] 4 CARAFRTFEMR E 22 7] LA

[0485]  FPMEERIIH] %

[o486]  — HEA PR AMEER, H 2X YL 2 BB BEER 1o

[0487] - 7F 45ul Yo il BV Bk

[0488] - —%&F AN 5ul CD4-FITC, 7 —8& A 5ul. CD4-PE, JB&%

[0489] —4°C¥LE 30min

[0490]  — {1 /] 2X Yo il

[0491]  —200uL He€h 28 ph b Bk

[0492]  7E4N A F RMP18866 1 idhAT 5 T Ui A4 M AR 1) a4B7 454 FN B AL e S840 . |
FEIWILE ST B I CDA+ F1 CDSHT 4 i b 3EAT S5, 140 M s o2 v RIS HAVE R a 4B 7 7
IR AR B 57 R T ARSEER I — B A . AN SIS W] DAVE A 56 S5 FH SR A AN
[F] ) 2 M B e AR e B HIV-1 BIRT AP AL o ARSE B ()9 R AL F5 A env/
a4 B 7 AHEAEH Dy RES 1, XA AR A A e BT BT 0 I R 1 R IR B ) A
HIZAk 1 e e BR B A I 5 1S o AR P Pkt R HIV-1 W A, A 51k, SHUkiR &8
I MJEYE a4 B 7 RGBT MEER AP R PE RIS G, SAEE R mAb fHEE
() FITC YL taiEsE a 4 B 7 WAFEAE . BT R SR I PTAR Iy, 40 e S PuaR s 7%, i Js fE oA
LV FEA IS A, WRA S, IE A K XA TR E A T4
FEWHI GBI o FEFELE STy S rh, i S g g % T IMC A VLP 2k

[0493]  ZSLHG 1 g B B RRRAIE A BB AT H B w1 T Al SRk « 4 B 7 s M. ARk
IX i M, A A PBMC A1) R 2 B 23 B CDA+ AT CDS+T 40 o 3 1 T B k5 7 = LA g
PRI 40 B R “ RS2 52w (1) 7 2B HOS /N BRI« SRBE 1 7 B8, 4l e AE i —CD3/ Fit —CD28.
IL-2 F4E A BRAFAERITE DL T 3595 5 K, 157 a 4B 7 MERMKE (Kl 58).

[0494] ARSI iR AP I P SE I 2 F kTR S vF RS G 30 i i FVE 2 0 HIV-1 AR
R FI A L I LT . T2 CRFO1_AEgp120 FlZ ke ¢ WA gp145 (1 BTk ) &
MEA IS TRI5 a 4B 7 [ CDA+ BE CDS+T 4 (18] 59, 1 e A el K4% ) » A=Ak
FIFRIR IR AL & T M CRFO1-AE 742 HY ) HIV-1 AL A V2 2R, (il 45 & 48 CDA+a 4 B 7+
1 CD8+a 4 B 7+ 40 . 7F RPMIS866 A R P v WAL & (BdRARE/R) . 5B
B2 MN ATA gp120 8RS EM T SRAR IEIR V2 RIS A B 255

[0495] e wld PR SUAE FH NS BT V2 B sgEdLIA (H S. Zolla—Pazner & 0o42 k) (CRFO1_
AE fTAE I gp120 BRIAMR V2 ik, BA RONVEMER) V2 B g BEPUAR 697-30D F1 2158 AN , &
T A S CDA+a 4B 7+ F1 CD8+a 4 B T+ LI 45 & i 550 - a 4 BBk HP2/1
U7, 100 5 BN A REUIK, VR4 IE X I s AR T I S Sz a0 46— 2 A V2 BR A AT
A E SRR, H s T IX PO BAE I R B I R R A . (HlR REA)

[0496]  J7VA%% .

[0497] a4 B 7T kL4 MKl 25 < 78 58 A B 72 2k R 7R V2 B IR A7 1¥) PBMC, 18 ik 0 1k 2 1)
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PEIE LS B CDA+ B CDS+T 4 i . 40 I ZEHT —CD3/CD28, TL-2 MY 25 A fEAE 44 R 555
/5K, MHZERAMMA LI A IEEER « 487 MEE, R
Seis e, AK B 40 bk BV R 41 L 32 RPMT8866 T K EHRIAIEMTER a 4B 7,

[0498] a4 B 7 GEAHEHSLI IR FE T 2-5 0 g WAL V2 IR HIV-1 AL fp 2 (b
BEFE 30 40, Rk a 4B 7. BHJGIHEATEEN LA BR AR 45 & B IKE SR AU, AR A4 % PE
AEIg0 M, FEE R A AOP A e gE A B, Piiks a 487 RIAZIEEL HIV-1
RO B TG 7%, SR NIRRT 7% 30 238D

[0499]  HIV-1 A2 1 G s e BB & 7 A1) AN RV217 PR LA 9T T 1k H B il
AL P H R GeneArt, Inc, AT 2 M F LI ST B3 AT FL B W 1A 84k . 5 19 RAE CHO 48
Jfe 5 HEK293 4i g Fh R IE, $240L T A FE R AL, W a5 A LR g 525, F—2
KIE, AR A — AT AW EA, T a 4B 7 5G5S

[0500] AEMEALEI V2 BEKEIE H. H Dr. Tim Cardozo ( 44 K27 ) it HikiE I Genemed
Synthesis Inc. & MIFAEDFEM. ZXLKH Dr. Cardozo 15,

[0501]  SEjsfsl] 7

[0502]  f#tik

[0503] MR It UE AR SCREAN R 2 SR AR RIR G AP AE . R Wk, HATieA e
FEASIZ I A BRR T T B 7K DX FH gp 145 FEREIEAL arfel 52 mi AN 7] 2 SRARTE N 20 o TR, XF
FRRAFAERILLA) T 250 AR IR N AERT o I L, AEASZE0 A (1959 73 HE A AR 43 ) 52 TPl Iz 2UAH ¢
SEAEE M. AAE C06980v0c22gp145 1. Blue Native PAGE (BN PAGE) Al EGS AZHr
i T ARG — 20 W, A A4k B 1 SO T o i HL, 23N e ot g8 (i 10k AT
ANFUERDIE R0 5

[0504] BN PAGE

[0505] AV H Blue Native PAGE 43 Bt 4fi 4k i) HIV-1C06980v0c22gp145 &5 1 it #k X
s112009.120710A 1 1207108 & &K . ZEALAYT HIV-1C06980v0c22gp145 25 14 JiiAE
4-16% Novex Bis—Tris AT N Mk EERS LYK,/ T Invitrogen’ s Native PAGE &
gt (K 61). o VEAXI, WaT Tk K Ba-L gpl4b A —=F D B4kt gp140 S E BT (A07412,
57128, and57140) [FIIN AT LYK WOGEE B E 73 AT 7E BLUE Native PAGE b ifAT HEiK
TREBAEAIBY N ZMEEZ R EY (K 15).

[0506] & 15 PO BEI e TGl gp140 1 gpl45 £ SRAKA A

[0507]
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s | EAR #s B4 7R | TRARENE | ARESHT
(kDa)
B Ba-L 061308 >800* A 40.3 %
gplds 691 B 21.5%
538 C 351%
278 D 3.1%
3 5
74
7 8 o

C C06980v0c22 112009 >800*
gplds 767
624
302/244**
C C06980v0c22 120710A >800*
gplds 751
621
308/239%*
C C06980v0c22 120710B >800*
gpl4s (DTT 770
treated) 638
307/239**

[0508]  * Wi um BRI 4T s ik T LT kDa, MELLHE 70 F & . fEIXEE B R T REAEAEAN IR
—Ffr

[0509] sk AyBEANAIIIRA T BEARR T 2 PTG I LI =)

[0510]  Blue Native PAGE SZE0iE4E 27s gp140 il gpl45 (R HJAFAE T 2 P 2 BIKIR &Y
e RUE I, AR AR IS BRI AEAE . — PR A, B RS 140kDa, HAEE M =58
P DU BB AR FLERAR RN S B AR 43 T 43 M 20 2k 420kDa . 560kDa. 700kDa Fl 840kDa . S i1,
i e BA BRI K B K X ERE AL, 88 RS BT eI A R IX A 77 . AHM
(1, i, BRSNS — R 2 BB AT A AL B. CHL D, Hith A 20 ZINE AW, D &/
BE5W. AR C06980v0c22gpl45 fit'5 A MR B & Ay L H AL ¥ 2, R A7 7E
HKEM CHID. #LIK 120710B 28 DTT AbFH J57E 2 AR % F A RIH B E . 75D
HEALAE 57140 F1 57128 [¥] gpl40 B FURILE 2 T REUM#A. D AL A07412¢gp140 F A
SRR, (R ¢ R RE FAS S T B A, X T Ba—Lgpl45, & (G A IR 2 — 4
BTN &, 5 i 2 BB EWRLL BE T AP B A C BERIELD ) B R
HE O BATAE

[0511]  EGS 2ZHk /SDS-PAGE

[0512]  C06980v0c22gp145 i3k — 3515 i SDS-PAGE #HATHE R % &, K &EAmE o =
DRI BRI R 8 (BGS) AW TiE— P IR G2 MRE % 2 « 20 Bon th =Rk b
P, (H2 R R E I FRAR DL S B 22 S AR AP AR o AL 1) HIV= 1 oses0v00228D 145 (HHk
R 120710A) 5 0. 2.1.5 1 12. 5mM EGS AZHK, fEAEIE IR 5 AL R4 F T 3-8% NuPAGE Tris
IR NGRS R ik P (Invitrogen) FEFF, FF4% D iE dett (1 62) o 1 ik
63 B 5 T A v gp 145 [ . 2K 0. 2mM EGS AbFERY, gp145 ATHAA
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5E4T, L 3 FlK/N 334,232 AT 139kDa. AN LA RS Hh g = SR 44 B RRT B pR 7 X1
¥ & o BEGS IR BT 2 5 F1 12, 5mM B, AZBESE A, = SRR LA AR, M
TR KWAFAE, (2 2R A B E AR R EE. EAEE IR AT, 5 a2 ZYHH
R 45 w17 R, IX 02 58 A AR L R « X7 T — 28 S 2 B INAEAE, e 2
g S . BEE2 M AL B C HENE RS 2 B 5, 705 T =B 4650
TRAEMIE S EGS TR SR . 25T Blue Native PAGE 4553, =82 BRI
h B C, HR WA F 24 WA 751 Fl 621kDa, XXM FEAEF B LR T AR T EA
BB RIS . WL, N BGS &28%, B FE 2 15 B ARek =%
AR —3. EGS ATk SDS-PAGE J7i%4E H J. P. Nkolola, S A$&HIK), H LLRIRFEAT IR
BRERG T A HIV-19206037. 8gp140 i H i LA = AT AAFAE . FIHZUR EGS
IR T C06980v0c22gp145 &5 HJFiAE LUK H A BRSRBAIK 73F & 78 BN-PAGE M1 EGS ATk
SDS-PAGE 1 W& 21| (¥) 5 TN I gp 145 AIRERAK 70+ & (A IS W22, W] RE & F T e er V2K
PRI B IX | gp145 8 F BT IEAL 2 | A S th AN [F] 2 AR T X% AR &2 . BN-PAGE
B 0 7 A ARIRE T MR R A REWI, ABEIKIE gp145 Fl 3+ & brid 2 MFLsh T
{6 ok B A9 22 5 HEI S 23 7 5o (E BGS— AZ B SDS-PAGE 1, AR SR A4 &5 4, {H 2 48 — R I
SDS-PAGE H 78V o TEIXFERISAT T, B 1Y gp 145 WA ACERR, B3 5HE TR MW7+ T &1
Pt R B AH G

[0513]  ERARN =R A4tk

[0514]  SRHAJEERSE EZHTIF A TGP LU T-97 & gp145 Z2FAFMRICEY . 25
AR TE 2 B2 20 2K D ] Be A S B A A 1 20 1) e S M R 32 SR 12k

[0515] [V H] Superose6 HEATEERILEZHT . H AU AN Superose6 Rl w4 F &6 H, BA
R F R gpl45 PRI RE, AN 3 B E I K/ANA 5 & 500kDa. BRI R R
SR A Tt AR i AR AR A KR 1) 70 B30 E BH A2 AR MR T, 491 40 gp 145 AIRZE W) o
Superoseb 7R H 7 B AN FEHEK W AT g

[0516]  {F 4> M7 FH Superose6PC3.2/30 (GE Healthcare) #: 47,25u1 d & 5 200 g
HIV=1 0800002280 145 HLIK 1207 LOA %5 T+ 0. 05ml /min PBS, pH7. 2 1., FI|FH EGS AZ B¢ /SDS—PAGE
WA A3 HT 50w 1 v BL (K] 63) o REWA N BUEA AP I R B =k, — 2 = RIK()
BRI SARAE TR Bh . R 2 BARAAAE THL B o ANEAE RS ATREfS L
H BRI 5, IF H B RN G 2 B Rk e okivge ). fmi—3»
(RS2 77 S, AT REAI A Superose6 AT 73 B 4 A4 o

[0517]  Z7% 30k

[0518] Nkolola,]J.P.,% A . 2010. Breadth of neutralizing antibodies elicited by
stable, homogeneous clade A and clade C HIV-1gpl40envelope trimers in guinea
pigs. J. Virol. 84 :3270-3279.

[0519] sk

[0520] L& VAR A A B R St 7 58, S IR ARAE DL BB P IR A A B IF A
PURBR T b SCHER ) B ARG, i TR 2 B 8 7R At 2 n] BB 11, HEF AN B AR & B (RS
FAYE

(05211  FEAS FH 5| H SR 1942 00 R L A F I A H Rl ik 5 | 96 N AR 3G, st an 1)
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R BT LR R S R R S B O 5 | I AR
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SVAOE HkE S

B - Bt A

6000 1000

2 |
it pJWIRESpuro MEFA
_ %000 986 bps
7 Nhe! 2096
4000 EcoRI 2108
Vs (8RREF)
Xhol 4332
BGH Poly A
Puro ECMV IRES
el 1

K 2
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HIV-1 Ba~L gp140 DC 4E104ZHBEEED] (SEQ 1D NO:6)

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTETGGAGCAGTCTTCATT

TCGGETAGE GAGGAAAAGCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAAAGAG
GCCACCACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGACACCGAGGTGCACAAC
GTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAGGAAGTGGAGCTGGAA
AACGTGACCGAGAACTTCAACATGTGGAAGAACAACATGGTGGAGCAGATGCACGAGGAC

ATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCOTGTGLGTE

ACCCTGAACTGCACCGACCTGUGGAACGLCACCAACGGCAACGACACCAACACCACCTCC

AGCAGCCGGGAGATGATGGGCGGAGGGGAGATGAAGAACTGCAGCTTCAAGATCACCACC

AACATCCGGOGCAAGGTGCAGAAAGAGTACGCCCTGTTCTACGAGCTGGACATCGTGCCC

ATCGACAACAACAGCAACAACCGGTACAGGCTGATCAGCTGCAACACCAGCGTGATCACC

CAGGCCTGCCCCAAGATCAGCTTCGAGCCCATCCCCATCCACTACTGCGCCCCTGLCGGC
TTCGCCATCCTGAAGTGCAAGGACAAGAAGTTCAACGGCAAGGGCCCCTGCAGCAACGTG
AGCACCGTGCAGTGCACCCACGGCATCCGGCCCGTGGTGTCCACCCAGCTGLTGCTGAAC
GGCAGCCTGGCCGAGGAAGAGGTGGTGATCAGAAGCGAGAACTTCGCCGACAACGCCAAG

ACCATCATCGTGCAGCTGAACGAGAGCGTGGAGATCAACTGCACCCGGCCCAACAALAALC

ACCCGGAAGAGCATCCACATCGLLCCTGGCAGGGLCCTGTACACCACCGGLGAGATCATC

GGCGACATCCGGCAGGLCCACTGCAACCTGAGCCGGGLCAAGTGGAACGACACCCTGAAL

AAGATCGTGATCAAGCTGUGGGAGCAGTTCGGUAACAAGACCATCGTGTTCAAGCACAGC
AGCGGUGOAGACCCCGAGATCGTGACCCACAGCTTCAACTGTGGLGGCGAGTTCTTCTAC

TGCAACAGCACCCAGCTGTTCAACAGCACCTGGAATGTGACCGAGGAAAGCAACAACALC

GTGGAGAACAACACCATCACCCTGLCCTGLCGGATCAAGCAGATCATCAATATGTGGCAG

AAAGTGGGCAGAGCCATGTACGCCCCTCCCATCCGGGGCCAGATCCGGTGCAGCAGCAAC

ATCACCGGCCTGCTGCTGACCCGOGACGGLGGACCCGAGGCCAACAAGACCGAGGTGTTC

K3
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CGGCLTGGCGGLGGAGATATGCGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGGTG
GTGAAGATCGAGCCCCTGGGLGTGGCCCCCACCAAGGCCAAGAGCCGGGTGRTGCAGLGE
GAGAAGAGCGCCGTGGGCATCGGLGCCGTGTTTCTGGGCTTCCTGGGAGCCGCCGGAAGT

ACCATGGGAGCCGCCAGCATGACCCTGACCGTGCAGGLCCGECTGCTGCTGTCCGGCATC

GTGCAGCAGCAGAACAACCTGCTGCGGGCCATTGAGGCACAGCAGCATCTGCTGCAGCTG

ACCGTGTGGGGCATTAAGCAGCTGCAGGCCAGGGTGCTGGCCGTGGAGAGATACCTGLGG
GATCAGCAGCTGCTGGGGATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGLLGTE
CCCTGGAACGCCAGCTGGTCCAACAAGAGCCTGAACAMATCTGGGACAACATGACCTGE
ATGGAATGGGACCGCGAGATCAACAACTACACCAGCATCATCTACAGCCTGATCGAGGAA
AGCCAGAACCAGCAGGAAAAGAACGAGCAGGAACTGCTGGAACTGGACAAGTGGGCCAGC

CTGTGGAACTGGTTCGACATCACCGAGTGGCTGTGGTACATCAAGAAGAAGAAGTGA

[ 3 4k

HIV-1 Ba-L gp140 DC 4E10%EBE/F 5 (SEQ 1D NO:7)

MDAMKRGLCCVLLLCGAVFVSAS EEKLWVTVYYGYPYWKEATTTLFCASDAKAYDTEVHN

Hir

VWATHACVPTDPNPQEVELENVTENFNMWKNNMVEQMHEDHSLWDQSLKPCVKLTPLCY
TLNCTDLRNATNGNDTNTTSSSREMMGGGEMKNCSFKITTNIRGKVOKEYALFYELDIVP
IDNNSNNRYRLISCNTSVITQACPKISFEPIPIHYCAPAGFAILKCKDKKFNGKGPCSNY
STVOCTHGIRPYVSTOLLLNGSLAEEEVVIRSENFADNAKTHVOLNESVEINCTRPNNN
TRKSIHIGPGRALYTTGEHGDIRQAHCNLSRAKWNDTLNKIVIKLREQFGNKTIVFKHS
SGGOPEIVTHSENCGGEFFYCNSTOLFNSTWNVTEESNNTVENNTITLPCRIKQHNMWG
KVGRAMYAPPIRGQIRCSSNITGLLLTRDGGPEANKTEVFRPGGGDMRDNWRSELYKYKV
VKIEPLGVAPTKAKSRVVOREKSAVGIGAVFLGFLGAAGSTMGAASMTLTVOARLLLSGI
VOQONNLLRAIEAQOHLLOLTVWGIKQLQARVLAVERYLRDQQOLLGIWGCSGKLICTTAV

PWNASWSNKSLNKIWDNMTWMEWDREINNYTSHYSLIEESONQQEKNEQELLELDKWAS

LWNWFDITEWLWYIKKKK

K 4
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HIV-1 Ba-L gpl45t%EBEFFS! (SEQ 1D NO:8)

ACTACCACAGAGGCTAGC GAGGAAAAGCTGTGGGTGACCGTGTACTACGGCGTGCCCGTG
TGGAAAGAGGCCACCACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGACACCGAG
GTGCACAACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAGGAAGTG
GAGCTGGAAAACGTGACCGAGAACTTCAACATGTGGAAGAACAACATGGTGGAGCAGATG
CACGAGGACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCE
CTGTGCGTGACCCTGAACTGCACCGACCTGCGGAACGCCACCAACGGCAACGACACCAAC
ACCACCTCCAGCAGCCGGGAGATGATGGGCGGAGGGGAGATGAAGAACTGCAGCTTCAAG
ATCACCACCAACATCCGGGGCAAGGTGCAGAAAGAGTACGCCCTGTTCTACGAGCTGGAC
ATCGTGCCCATCGACAACAACAGCAACAACCGGTACAGGCTGATCAGCTGCAACACCAGC
GTGATCACCCAGGCCTGCCCCAAGATCAGCTTCGAGCCCATCCCCATCCACTACTGCGEC
CCTGCCGGCTTCGCCATCCTGAAGTGCAAGGACAAGAAGTTCAACGGCAAGGGCCCCTGE
AGCAACGTGAGCACCGTGCAGTGCACCCACGGCATCCGGCCCGTGGTGTCCACCCAGETG
CTGCTGAACGGCAGCCTGGCCGAGGAAGAGGTGGTGATCAGAAGCGAGAACTTCGCCGAC
AACGCCAAGACCATCATCGTGCAGCTGAACGAGAGCGTGGAGATCAACTGCACCCGGECE
AACAACAACACCCGGAAGAGCATCCACATCGGCCCTGGCAGGGCCCTGTACACCACCGGE
GAGATCATCGGCGACATCCGGCAGGCCCACTGCAACCTGAGCCGGGCCAAGTGGAACGAC
ACCCTGAACAAGATCGTGATCAAGCTGCGGGAGCAGTTCGGCAACAAGACCATCGTGTTC
AAGCACAGCAGCGGCGGAGACCCCGAGATCGTGACCCACAGCTTCAACTGTGGCGGCGAG
TTCTTCTACTGCAACAGCACCCAGCTGTTCAACAGCACCTGGAATGTGACCGAGGAAAGC
AACAACACCGTGGAGAACAACACCATCACCCTGCCCTGCCGGATCAAGCAGATCATCAAT

ATGTGGCAGAAAGTGGGCAGAGCCATGTACGCCCCTCCCATCCGGGGCCAGATCCGGTGE

AGCAGCAACATCACCGGCCTGCTGCTGACCCGGGACGGLGGACCCGAGGLCAACAAGALL

Kl 5
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GAGGTGTTCCGGCCTGGCGGCGGAGATATGLGGGACAACTGGCGGAGCGAGCTGTACAAG

TACAAGGTGGTGAAGATCGAGCCCCTGGGLGTGGCCCCCACCAAGGCCAAGAGCCGGGTG

GTGLAGCGGGAGAAGAGCGLCGTEGECATCGGLGCCGTGTTICTGGECTTCCTGGGAGLL
GCCGGAAGCACCATGGGAGCCGLCAGCATGACCCTGALCGTGCAGGCCCGGLTELTGLTG
TCCGGCATCGTGCAGCAGCAGAACAACCTGCTGCGGGCCATTIGAGGCACAGCAGCATCTG
CTGCAGCTGACCGTGTGGGGCATTAAGCAGCTGCAGGCCAGGGTGCTGGLCGTGGAGAGA
TACCTGCGGGATCAGCAGCTGCTGGGGATCTGGGGCTGCAGCGGCAAGCTGATCTGCACC

ACCGCCGTGCCCTGGAACGCCAGCTGGTCCAACAAGAGCCTGAACAAAATCTGGGACAAC

ATGACCTGGATGGAATGGGACCGCGAGATCAACAACTACACCAGCATCATCTACAGCCTG
ATCGAGGAAAGCCAGAACCAGCAGGAAAAGAACGAGCAGGAACTGCTGGAACTGGACAAG
TGGGCCAGCCTGTGGAACTGGTTCGACATCACCGAGTGGCTGTGGTACATCAAGAAGAAG

AAGTGA

5 4%
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HIV-1 Ba-L gpl45%I BB FF 51 (SEQ 1D NO:9)

VHMVWATHACVPTDPNPOEVELENVTENFNMWEKNNMVEQMHEDHSLWDQSLKPOVKLTP
LCVTLNCTDLRNATNGNDTNTTSSSREMMGGGEMKNCSFKITTNIRGKVQKEYALFYELD
IVPIDNNSNNRYRLISCNTSVITOACPKISFEPIPIHYCAPAGFAILKCKDKKENGKGPC
SNVSTVQCTHGIRPVVSTOLLLNGSLAEEEVVIRSENFADNAKTHVOLNESVEINCTRP
NNNTRKSIHIGPGRALYTTGENGOIROAHCNLSRAKWNDTLNKIVIKLREQFGNKTIVF
KHSSGGDPEIVTHSFNCGGEFFYCNSTOLFNSTWNYTEESNNTVENNTITLPCRIKOIN
MWOKVGRAMYAPPIRGQIRCSSNITGLLLTRDGGPEANKTEVFRPGGGDMRDNWRSELYK
YKVVKIEPLGVARTKAKSRVVQOREKSAVGIGAVELGELGAAGSTMGAASMTLTVOARLLL
SGIVOQOONNLLRAIEAQQHLLOLTVWGIKQLOARVLAVERYLRDQQLLGIWGCSGKLICT
TAVPWNASWSNKSLNKIWDNMTWMEWDREINNYTSHYSLIEESQONQQEKNEQELLELDK

WASLWNWEFDITEWLWYIKKKK

Kl 6
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N 103945864 A W OB P M
SVA0E HldS 3
Sa
Amp
*“"llq! SV40 Poly A
lI‘l
pucHHlES L \8000
DHFR
Hindlil 1961
SVAORB N F

P

pJWTCDE-N

8656 bps
- Ndel 2503
CHVIBEhF

d
foiid
Lovionid
oo
fond
Loind
fomned

Xho! 6003

npt i
A L Hindiil 3800
Nhel 3884

Hindii-5023
Xhol 4558
/ Xbal 3890
EcoRl 3896
BstEl 3002

BGH Poly A
BamHi 4166

K] 7
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pSW Clade C Env
8400 bps

AT

APHI CHVEREIT

HETFA

pucH il S Kozak FEH
e Nhel
BGH Poly A ||
B EzEghY Clade C Env

ECMV IRES iams
e L
NS (BRAETY Ecorl

K 8
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HIV-1 C3728v2c6 gp160EHBFHEIL (SEQ 1D NO:10):

R B RtPalES

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAAG
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGAAGGAGGTGCAC

AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAGGAGATGGAGLTG

CCCAACGTGACCGAGAACTTCAACATGTGGAAGAACGACATGGTGGACCAGATGLACGAG
GACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTIGL
GTGACCCTGAACTGCAACAAGGTGAACAACAACCGCAGCATCGACAACAACAGCACCGAG
GAGGAGATGAAGAACTGCACCTTCAACACCACCACCGAGATCAGGGACAAGAAGAGGALC
CAGCAGGCCCTGTTCTACAAGCTGGACATCGTGCCCCTGGGCAACAGCAACGAGAGCTAC
AGGCTGATCAACTGCAACACCAGCACCCTGACCCAGGCCTGCCCCAAGGTGACCTTCGAC
CCCATCCCCATCCACTACTGCGCCCCAGCCGGLTACGCCATCCTGAAGTGCAAGGACGAG
AAGTTCAACGGCACCGGCCCCTGCAACAACGTGTCCACCGTGCAGTGCACCCACGGCATC

AAGCCCGTGGTGTCCACCCAGCTOLTGCTGAACGGCAGCCTGGLCGAGAAGGACATCATC

ATCCGCAGCGAGAACCTGALCAMIAACGTGAAGACCATCATGGTGCACCTGAACGAGAGD
GTGGAGATCAACTGTACCAGGCCCAACAACAACACCAGGAAGAGCATCAGGATCGGCLCA
GGCCAGACCTTCTACGCCACCGGCGGCATCATCGGCAACATCAGGCAGGCCTACTGCACC
ATCAGCAAGAACAAGTGGAACACCACCCTGOGAGAGAGTGGCTACCAAGCTGAAGGAGTAC

TTCAAGAACACCACCATCCAGTTCGCCCCCCACTCTGGCGGCGACCTGGAGATCACCACC

CACAGUTTCAACTOUAGGLOUGAGTTICTTICTACTGCAACACAAGCLAGCTGTICAACGGE

ACCAGCACCGGCTTCAGCAACAAGAGCACCGGCAACGAGACATTCACCCTGCCCTGCAGA

ATCAAGCAGATCATCAACATGTGGCAGGAAGTGGGCAGGGCCATGTACGCCCCACCAATC

K9

71



ON 103945864 A w BB M E 10/68 T

GCCGGGAACATCACCTGCGTGAGCAACATCACCGGCCTGCTGCTGACCAGGGACGGLGGEG
GACAACAACACAAGAACCGAGACATTCCGGLCAGGLGGLGGAGACATGAGGGACAACTGG

CGGAGCGAGCTGTACAAGTACAAGGTGGTGGAGGTGAAGCCCCTGGGCGTGGCCCCAAGE

GAAGCCAGGCGGAGAGTGGTGGAACGGGAGAAGAGGGCCGTGGGLCTGGGLGLCGTCTTT
CTGGGATICCTGGRGGLTGUCGRATCCALCATGOOAGCCGCCAGCATCACCCTGACCHIG
CAGGCTAGGCAGCTGCIGTCCOBAATCOTGLAGCAGCAGTCCAACCTGLTGAGGGLTATC
GAGGCTCAGCAGCATATGCTCCAGCTGACCGTGTGGGGCATCAAGCAGCTGCAGACCAAG
GTGCTGGCCATCGAGAGATATCTGCAGGACCAGCAGLTGLTCGGCATCTGGGGCTGLAGL
GGCAAGCTGATCTGCACCACCAACGTGCCCTGGAACAGCAGCTGGTCCAACAAGTCCCTG
AAGGCCATCTGGGACAACATGACCTGGATGCAGTGGGACAGAGAGATCAGCAACTACACC
AACACCATCTACAGGLTGCTGGAGGACAGCCACATCCAGCAGGAGAAGAACGAGAAGGAC
CTGCTGGCCCTGAACAGCTGGAACAACCTGTGGAGCTGGTTCAACATCACCAACTGGCTG
TGGTACATCCOGATCTTCATCATGATCOTGGGLGGCCTGATCGGCCTGAGGATCATCTTC
GCCATCCTGTCCATCGTGAACAGAGTGCGCCAGGGCTACAGLCCACTGAGCTTCCAGALE
CTGACACCCAACCAGCGGGGLCCAGACAGACTGGGCAGGATCGAGGAGGAGGGLGGLGAG
CAGGACAAGGACAGATCCATCAGGCTGOTGAACGGUTTCCTGGCCCTGGCCTGGGACGAL
CTGAGAAGCCTIGTGLCTRTTCAGCTACCACAGGCTGAGGGACTTCATCCTGATCGCCALC
AGGGLCGTGEAALTGUTGOLGCACTCCAGLLTGAGGGGLCTGCAGAGGGGCTGGGAGGEL
CTGAAGTACCTGGBLTCCCTGGGCCAGTATIGGEGLCAGGAGCTGAAGAAGAGLGLCATC
AGACTGUTGGACATCACTGCCATCGUCGTGGCCGAGGGCACCGACAGGATCATCGAGTTC
ATCCAGAGGATCTGCAGGGCCATCCACAACGTGCCCAACAGGATCAGGCAGGGCTTCGAG

GCCGLOLTOCTGTGATGA

9 &t

72



CN 103945864 A Ww BB M B

11/68 1T

HIV-1 C3728v2c6 gp160 DCEEBFIRILIZEBEFS] (SEQ 1D NO:11):

R B TFtPalES

gp120/gp 14011 R 22 58 35 LARE LE 7] &Y
ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT

ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAAG
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGAAGGAGGTGCAC
AACGTGTGGGCCACCCACGLCTGCGTGCCCACCGACCCCAACCCCCAGGAGATGGAGCTG
CCCAACGTGACCGAGAACTTCAACATGTGGAAGAACGACATGGTGGACCAGATGCACGAG
GACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTGE
GTGACCCTGAACTGCAACAAGGTGAACAACAACCGCAGCATCGACAACAACAGCACCGAG
GAGGAGATGAAGAACTGCACCTTCAACACCACCACCGAGATCAGGGACAAGAAGAGGACT
CAGCAGGCCCTGTTCTACAAGCTGGACATCGTGCCCCTGGGCAACAGCAACGAGAGCTAC
AGGCTGATCAACTGCAACACCAGCACCCTGACCCAGGCCTGCCCCAAGGTGACCTTCGAC
CCCATCCCCATCCACTACTGCGCCCCAGCCGGCTACGCCATCCTGAAGTGCAAGGACGAG
AAGTTCAACGGCACCGGCCCCTGCAACAACGTGTCCACCGTGCAGTGCACCCACGGCATC
AAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGCAGCCTGGCCGAGAAGGACATCATC
ATCCGCAGCGAGAACCTGACCAACAACGTGAAGACCATCATGGTGCACCTGAACGAGAGE
GTGGAGATCAACTGTACCAGGCCCAACAACAACACCAGGAAGAGCATCAGGATCGGCCCA
GGCCAGACCTTCTACGCCACCGGCGGCATCATCGGCAACATCAGGCAGGCCTACTGCACC
ATCAGCAAGAACAAGTGGAACACCACCCTGGAGAGAGTGGCTACCAAGCTGAAGGAGTAC
TTCAAGAACACCACCATCCAGTTCGCCCCCCACTCTGGCGGCGACCTGGAGATCACCACE
CACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGCAACACAAGCCAGCTGTTCAACGGG
ACCAGCACCGGCTTCAGCAACAAGAGCACCGGCAACGAGACATTCACCCTGCCCTGCAGA

ATCAAGCAGATCATCAACATGTGGCAGGAAGTGGGCAGGGCCATGTACGCCCCACCAATC

Kl 10

73



ON 103945864 A w BB M E 12/68 T

GCCGGGAACATCACCTGCGTGAGCAACATCACCGGCCTGCTGCTGACCAGGGACGGLGGE
GACAACAACACAAGAACCGAGACATTCCGGCCAGGCGGLGGAGACATGAGGGACAACTGE

CGGAGCGAGCTGTACAAGTACAAGGTGGTGGAGGTGAAGCCCCTGGGCGTGGLCCCAAGC

GAAGCCAGGAGCAGAGTGGTGGAACGGGAGAAGAGCGLCGTGGGCCTGGGLGLCGTCTTT
CTGGGATTCCTGGGGGCTGCCGGATCCACCATGGGAGCCGCCAGCATCACCCTGALCGTG
CAGGCTAGGCAGCTGCTGTCCGGAATCGTGCAGCAGCAGTCCAACCTGUTGAGGGCTATC
GAGGCUTCAGCAGCATATGLTCCAGCTGACLGTGTGGEGECATCAAGCAGCTGCAGACCAAG
GTGCTGGCCATCGAGAGATATCTGCAGGACCAGCAGCTGCTCGGCATCTGGGGLTGLAGL
GGLCAAGCTOATCTGCACCALCAACGTGLCCTGGAACAGCAGLTGGTCCAACAAGTECCTG
AAGGLCATCTGGGACAACATGACCTGGATGCAGTGGGACAGAGAGATCAGCAACTACALC
AACACCATCTACAGGLCTGCTEGAGGACAGCCACATCCAGCAGGAGAAGAACGAGAAGGAL
CTGCTGGCCCTGAACAGCTGGAACAACCTGTGGAGCTGGTTCAACATCACCAACTGGCTG
TGGTACATCCGGATCTTCATCATGATCGTGGGCGGLCTGATCGGCCTGAGGATCATCTTC
GCCATCCTGTCCATCGTGAACAGAGTGLGCCAGGGCTACAGCCCACTGAGCTTCCAGACC
CTGACACCCAACCAGCGBEGLCCAGACAGACTGGGECAGGATCGAGGAGGAGLGLGGLGAG
CAGGACAAGGACAGATCCATCAGGLTGGTGAACGGLTTCCTGGLCCTOGLCTOGGACGAL

CTGAGAAGCCTGTGCCTGTTCAGCTACCACAGGCTGAGGGACTTCATCCTGATCGCCACC

AGGGCCOTGGAACTGCTGGGGLACTCCAGLCTGAGGGGLCTGCAGAGGGGLTGGGAGGLC

CTGAAGTACCTGGGCTCCCTGGGCCAGTATTIGGGGCCAGGAGCTGAAGAAGAGCGCCATC

AGACTGCTGGACATCACCGCCATCGCCGTGGCCGAGGGCACCGACAGGATCATCGAGTTC
ATCCAGAGGATCTGCAGGGCCATCCACAACGTGLCCAACAGGATCAGGCAGGGCTTCGAG

GCLGCCCTGLTGTGA

10 4

74



ON 103945864 A w BB M E 13/68 T

HIV-1 C06838v1cd8 gpl60ETE-FHIZHEHEEFS] (SEQ 1D NO:12):
EHRETRtPalg B

ACTACCACAGAGGCTAGE AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAAAAGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCCCAGGAGATGGTGCTG
AAGAACGTGACCGAGAACTTCAACATGTGGAAGAACGACATGGTGGAGCAGATGCACGAG
GACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTGE
GTGACCCTGACCTGCACCAACGTGAACGCCACCGACAACGTGACCTACAAGGAGAAGATG
GAGGGCGAGATCAAGAACTGCAGCTTCAACATCACCACCGAGATCAGGGACAAGAAGAGG
AAGGTCCACGCCCTGTTCTACAGGCTGGACGTGGTGCAGCTGAACAACAGCAACGAGTAC
ATCCTGATCAACTGCAACACCAGCGCCATCACCCAGGCCTGCCCCAAGGTGTCCTTCGAC
CCCATCCCCATCCACTACTGCGCCCCAGCCGGCTACGCCATCCTGAAGTGCAACGACAAG
CCCTTCAACGGCACCGGCCCATGCCACAACGTGTCTACCGTGCAGTGCACCCACGGCATC
AAGCCCGTGATCAGCACCCAGCTGCTGCTGAACGGCAGCCTGGCCGAGAAGGAGGTGATC
ATCCGCTTCGAGAACCTGACCGACAACGCCAAGACCATCATCGTGCAGCTGAACCAGAGE
ATCGAGATCAAGTGCATCAGGCCCAACAACAACACCAGAGAGAGCATCAGGATCGGCCCA
GGCCAGGCCTTCTACGCCACCAGGGACATCATCGGCGACATCAGAAGGGCCTACTGCACT
ATCGAGACAGAGAGGTGGAAGGAGACACTGGGCAACGTCACAGAGAAGCTGAAGGAGTAC
TTCCCCAACACCAACATCAGCTTTGCTCCCTCCTCTGGCGGGGACCTGGAGATCACCACE
CACAGCTTCAACTGCAGGGGCGAGTTCTTCTACAGAAACACCAGCAAGCTGTTCAACAAC
AACGACACCGAGAACAACCTGACCATCACCCTGCCCTGCAGAATCAAGCAGATCGTGAAC
ATGTGGCAGGGCGTGGGCAGGGCCATGTACGCCCCACCCATCGAGGGCAACATCACCTGE

AAGTCCAACATCACCGGCCTGCTGCTGACCAGAGACGGCGGCAACGGCACAGAGAGGAAL

K11

75



ON 103945864 A w BB M E 14/68 T

GAGACATTCAGGCCAGGCGGCGGAGACATGAGGAACAACTGGCGGAGCGAGCTGTACAAG
TACAAGGTGGTGGAGATCAAGCCCCTGGGGATCGCCCCAACCGGCGCCAAGAGAAGAGTG
GTGGAGAGAGAGAAGAGGGCCGTCGGCATGGGCGCLGTGTTTCTGGGLTTCCTGGGAGCC
GCCGGAAGCACCATGGGAGCCGCCAGCCTGACCCTGACAGTGCAGGCCAGACAGGTGLTG
TCCGGGATCGTGCAGCAGCAGAGCAACCTGCTGAGAGCTATCGAGGCTCAGCAGCACATG
CTGCAGCTGACCGTGTGGGGCATCAAGCAGCTGCAGACCAGGGTGCTGGCCATCGAGAGA
TACCTGAAAGATCAGCAGCTGCTCGGCCTCTGGGGCTGCAGCGGCAAGCTGATCTGCACC
ACAGCCGTGCCATGGAATAGCAGCTGGTCCAACAAGAGCGAGATCGACATCTGGAACAAC
ATGACCTGGATGCAGTGGGACAGAGAGATCAGCAACTACACCAACACCATCTACAGACTG
CTGGAGGACAGCCAGACCCAGCAGGAGAAGAACGAGAAGGACCTGCTGGCCCTGGACAGC
TGGAAGAACCTGTGGAACTGGTTTAACATCACCAAGTGGCTGTGGTACATCAAGATCTTC
ATCATCATCGTGGGCGGCCTGATCGGCCTGAGGATCATCTTCGCCGTGCTGTCCATCGTG
AACAGAGTGCGCCAGGGGTACAGCCCACTGAGCTTCCAGACCCTGATCCCCAGCCCCAGA
GGCCCCGACAAGCTGGGCAGGATCGAGGAGGAGGGCGGCGAGCAGGACAAGGGCAGATCC
GTGAGGCTGGTGAACGGCTTCCTGGCCCTGGCCTGGGACGACCTGAGAAGCCTGTGLCTG
TTCAGCTATCACCAGCTGAGGGACTTCATCCTGATCGTGGCCAGAGCCGTGGGLCTGLTG
GGCAGGTCCAGLCTGAGGGLICTGLAGAGAGGLTGGGAGATCCTGAAGTALCTGGGLEEE
CTGGTGCAGTACTGGGGCCTGGAGCTGAAGAAGAGCGCCGTGAGCCTGTTICGACACAATC
GCCATCGCCGTGACCGAGGGCACCGACAGGATCATCGAGCTGATCCAGAGGTCCTGCAGA

GCCATCAGGAACGTGCCCACCAGGATCAGGCAGGGCTTCGAGGCCGCCCTGCAGTGA

K] 11 &

76



ON 103945864 A w BB M E 15/68 T

HIV=1 C06838v1c48 gp160 DCERIFIILIZEBRFS] (SEQ 1D NO:13):
R B RtPalEE
gp120/gp 140V B 5 2 T LLPE 1E 71 81

SAGCAGTCTTCGTT

ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA

GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAAAAGGAGGTGCAC

AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCCCAGGAGATGGTGLTG

AAGAACGTGACCGAGAACTTCAACATGTGGAAGAACGACATGGTGGAGCAGATGCACGAG
GACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTGE
GTGACCCTGACCTGCACCAACGTGAACGCCACCGACAACGTGACCTACAAGGAGAAGATG
GAGGGCGAGATCAAGAACTGCAGCTTCAACATCACCACCGAGATCAGGGACAAGAAGAGG
AAGGTCCACGCCCTGTTCTACAGGCTGGACGTGGTGCAGCTGAACAACAGCAACGAGTAC
ATCCTGATCAACTGCAACACCAGCGCCATCACCCAGGCCTGCCCCAAGGTGTCCTTCGAC

CCCATCCCCATCCACTACTGCGCCCCAGCCGGCTACGCCATCCTGAAGTGCAACGACAAG

CCCTTCAACGGCACCGGCCCATGCCACAACGTGTCTACCGTGCAGTGCACCCACGGCATC

AAGCCCGTGATCAGCACCCAGCTGCTGCTGAACGGCAGCCTGGCCGAGAAGGAGGTGATC

ATCCGCTTCGAGAACCTGACCGACAACGCCAAGACCATCATCGTGCAGCTGAACCAGAGC

ATCGAGATCAAGTGCATCAGGCCCAACAACAACACCAGAGAGAGCATCAGGATCGGCCCA

GGCCAGGCCTTCTACGCCACCAGGGACATCATCGGCGACATCAGAAGGGCCTACTGCACC

ATCGAGACAGAGAGGTGGAAGGAGACACTGGGCAACGTCACAGAGAAGCTGAAGGAGTAC

TTCCCCAACACCAACATCAGCTTTGCTCCCTCCTCTGGLGGGGACCTGGAGATCACCACC
CACAGCTTCAACTGCAGGGGCGAGTTCTTCTACAGAAACACCAGCAAGCTGTTCAACAAL

AACGACACCGAGAACAACCTGACCATCACCCTGCCCTGCAGAATCAAGCAGATCGTGAAL

Kl 12

(s



ON 103945864 A w BB M E 16/68 7T

ATGTGGCAGGGCGTGGGCAGGGCCATGTACGCCCCACCCATCGAGGGCAACATCACCTGE
AAGTCCAACATCACCGGCCTGCTGCTGACCAGAGACGGLGGCAACGGCACAGAGAGGAAC
GAGACATTCAGGCCAGGCGGCGGAGACATGAGGAACAACTGGCGGAGCGAGCTGTACAAG
TACAAGGTGGTGGAGATCAAGCCCCTGGGGATCOLCCCAACCGGLGLCAAGAGCAGAGTG
GTGGAGAGAGAGAAGAGCGCCGTCGGCATGGGCGCCGTGTITCTGGGCTTCCTGGGAGLL
GCCGGAAGCACCATGGGAGCCGCCAGCCTGACCCTGACAGTGCAGGCCAGACAGGTGCTG

TCCGGGATCGTGCAGCAGCAGAGCAACCTGCTGAGAGCTATCGAGGCTCAGCAGCACATG

CTGCAGCTGACCGTGTGGGGCATCAAGCAGCTGCAGACCAGGGTGCTGGCCATCGAGAGA
TACCTGAAAGATCAGCAGCTGCTCGGLCTCTGGGGCTGCAGCGGCAAGCTGATCTGCACC
ACAGCCGTGCCATGGAATAGCAGCTGGTCCAACAAGAGCGAGATCGACATCTGGAACAAC
ATGACCTGGATGCAGTGGGACAGAGAGATCAGCAACTACACCAACACCATCTACAGACTG
CTGGAGGACAGCCAGACCCAGCAGGAGAAGAACGAGAAGGACCTGCTGGCCCTGGACAGC
TGGAAGAACCTGTGGAACTGGTTTAACATCACCAAGTGGCTGTGGTACATCAAGATCTTC
ATCATCATCGTGGGCGGCCTGATCGGLCTGAGGATCATCTTCGCCGTGCTGTCCATCGTG
AACAGAGTGLGCCAGGGETACAGCCCACTGAGLTTCCAGACCCTGATCCCCAGCCCCAGA
GGCCCCGACAAGCTGGGCAGGATCGAGGAGGAGGGLGGCGAGCAGGACAAGGGCAGATIC
GTGAGGCTGGTGAACGGCTTCCTGGCCCTGGCCTGGGACGACCTGAGAAGCCTGTGLCTG

TTCAGCTATCACCAGCTGAGGGACTTCATCCTGATCGTGGCCAGAGCCGTGGGCCTGLTG

GGCAGGTCCAGCCTGAGGGGCCTGCAGAGAGGCTGGGAGATCCTGAAGTACCTGGGCGGE
CTGGTGCAGTACTGGGGLCTGGAGCTGAAGAAGAGCGCCGTGAGCCTGTTCGACACAATC

GCCATCGCCGTGACCGAGGGCACCGACAGGATCATCGAGCTGATCCAGAGGTCCTGCAGA

GCCATCAGGAACGTGCCCACCAGGATCAGGCAGGGCTTCGAGGCCGLCCTGCAGTGA

Kl 12 4

78



ON 103945864 A w BB M E 17/68 T

HIV-1 C06980v1c3 gpl60BRIFIEILAZEBEFFS] (SEQ 1D NO:14):
EHETtPalEE

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGAGGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCACAGGAAATCTTTCTG
GGCAAGAACGTGACCGAGAAGTTCAACATGTGGGAGAACTACATGGTGGACCAGATGCAC
GAGGACATCATCAGCCTGTGGGACCAGAGCCTGCAGCCCTGCGTGAAGCTGACCCCCCTG
TGCATCACCCTGAACTGCACCGACTTCACCGCCCACAACGGCAGCACCGTGTACGACAAC
AACGCCACCGCCAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACATCATCTCCGAG
CTGAGGGACAAGAGGAAGAAGGAGAACGCCCTGTTCAACAACCTGGACATCGTGCAGCTG
GACGGCAACTCCAGCCTGTACAGACTGATCAACTGCAACACCAGCATCATCAAGCAGGCC
TGTCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCAGCCGGCTTCGTG
ATCCTGACCTGCAACAACGAGACATTCAACGGCACCGGCCCATGCAACAACGTGTCCGCT
GTGCAGTGTACCCACGGGATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGCAGE
CTGGCCAAGGGCGAGATCATGATCAGAAGCGAGAACATCACCAACAACGTGAAGACCATC
ATCGTGCACTTCAACAAGAGCGTGGAGATCGTGTGCACCAGGCCCAACAACAACACCAGE
AAGAGCATCAGGATCGGCCCAGGCCAGACCTTCTACGCCACCGGCGACATCATCGGCGAC
ATCCGGCAGGCCTACTGCAGCATCAACGAGAGCAACTGGAACATCACCCTGCAGAGGGTG
TCCAAGAAGCTGGCCGAGCACTTCCCCAACAGAACCATCCAGTTCGAGAGCCCCTCTGGE
GGCGACCTGGAGATCACCATGCACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGCAAC
ACATCCAAGCTGTTCAAGAGCACCTACCACCCCAACGGCACCTACAACCTGAACGGCACA

AACAGCACCCTGATCATCCCATGLAGGATCAAGCAGATCATCAACATGTGGCAGGGCGTG

K] 13

79



ON 103945864 A w BB M E 18/68 T

GGCAAGGCCATCTACGCCAGCCCAATCGCCGGCAGCATCACCTGCAGAAGCAACATCACC
GGCCTGCTGCTGACCAGGGACGGCGGCGACACCAACGACACCGAGATCTTCAGGCCCACC
GGCGGAGACATGAGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGATCGTGGAGATC
AAGCCCCTGGGCGTGGCTCCAACCGAGGCCAAGAGAAGGGTGGTGAAGAGAGAGAAGAGG
GCCGTCACCATCGGCGCCGTGTTTCTGGGLTTCCTGGGAGCCGCCGGAAGCACCATGGRA
GCCGCCTCCATCACCCTGACCGTGCAGGCCAGGCAGCTGCTGTCCGGGATCGTGCAGLAG
CAGAGCAACCTGCTGLGGGCCATCGAAGCTCAGCAGCACATGCTGCAGCTGGCAGTCTGG
GGCATCAAGCAGCTGCAGGCCAGAGTGCTGGCCATCGAGAGATACCTGAAGGATCAGCAG
CTGCTCGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGCCGTGCCCTGGAAC
AACAGCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCTGGATGGAGTGE
GACAGAGAGATCAGCAACTACACCAACACAATCTACGAGCTGCTGGAGGTGTCCCAGAGC
CAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGGACAGCTGGAACAACCTGTGGAAC
TGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGLGGL
CTGATCGGCCTGAGGATCATCTTCGCCGTGCTGTCCATCGTGAACAGAGTGCGGCAGGGE
TACAGCCCCCTGAGCTTCCAGACCCTGATCCCCAACCAGAGAGAGCCCGACAGGLLCGGC

AGGATCGAGGAGGAGGGCGGCGAGCAGGACAAGGATAGATCTATCAGACTGGTGTCCGGC

TTCCTGGCCCTGGCCTGGGACGACCTGAGAAGCCTGTGCATCTTCCTGTACCACCACTTG
AGGGACCTGATCCTGATCGCCGCTAGAGCCACAGAGCTGCTGGGGAGGTCCAGCCTGAGG
GGCCTGCAGAGAGGCTGGGAGGLCCTGAAGTACCTGGGCAGCCTGGTGCAGTACTGGGGL
CTGGAGATCAAGAAGAGCGCCATCAACCTGCTGGACACAATCGCCATCGCCGTGGCCGAG
GGCACCGACAGGATCATCGAGATCGTGCAGAGGGCCTGTAGGGCCGTGCTGAACATCCTG

AGAAGGATCCGGCAGGGCCTGGAGGCTGCCCTGCAGTGA

K] 13 4k

80



ON 103945864 A W BB M E 19/68 T
HIV-1 C066980v1c3 gp160 DCERSF AL EBEFS] (SEQ 1D NO:15):
R B FtPalES
gp120/gp1 40V R 45 S8 FE LA PR 1 11 %1

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGLTGLTY

TGGAGCAGTCTTCGTT

ACTACCACAGAGGCTAGE AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGAGGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCACAGGAAATCTTTCTG
GGCAAGAACGTGACCGAGAAGTTCAACATGTGGGAGAACTACATGGTGGACCAGATGCAC
GAGGACATCATCAGCCTGTGGGACCAGAGCCTGCAGCCCTGCGTGAAGCTGACCCCCLTG
TGCATCACCCTGAACTGCACCGACTTCACCGCCCACAACGGCAGCACCGTGTACGACAAC
AACGCCACCGCCAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACATCATCTCCGAG
CTGAGGGACAAGAGGAAGAAGGAGAACGCCCTGTTCAACAACCTGGACATCGTGCAGCTG
GACGGCAACTCCAGCCTGTACAGACTGATCAACTGCAACACCAGCATCATCAAGCAGGCC
TGTCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCAGCCGGCTTCGTG

ATCCTGACCTGCAACAACGAGACATTCAACGGCACCGGCCCATGCAACAACGTGTCCGCT

GTGCAGTGTACCCACGGGATCAAGLCOCGTGGTGTCCACCCAGCTGLTOCTOAACGGLAGT
CTGGCCAAGGGCGAGATCATGATCAGAAGCGAGAACATCACCAACAACGTGAAGACCATC
ATCGTGCACTTCAACAAGAGCGTGGAGATCGTGTGCACCAGGCCCAACAACAACACCAGG
AAGAGCATCAGGATCGGCCCAGGCCAGACCTTCTACGCCACCGGCGACATCATCGGCGAL
ATCCGGCAGGCCTACTGCAGCATCAACGAGAGCAACTGGAACATCACCCTGCAGAGGGTG
TCCAAGAAGCTGGCCGAGCACTTCCCCAACAGAACCATCCAGTTCGAGAGCCCCTCTGGC

GGCGACCTGGAGATCACCATGCACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGCAAC

ACATCCAAGCTGTTCAAGAGCACCTACCACCCCAACGGCACCTACAACCTGAACGGCACA

Kl 14

81



ON 103945864 A w BB M E 20/68 T

AACAGCACCCTGATCATCCCATGCAGGATCAAGCAGATCATCAACATGTGGCAGGGCGTG

GGCAAGGCCATCTACGCCAGCCCAATCGLCGGCAGCATCACCTGCAGAAGCAACATCACC
GGCCTGCTGCTGACCAGGGACGGCGGCGACACCAACGACACCGAGATCTTCAGGCCCACC
GGCGGAGACATGAGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGATCGTGGAGATC

AAGCCCCTGGGCGTGGCTCCAACCGAGGCCAAGAGCAGGGTGGTGAAGAGCGAGAAGAGC

GLOGTCACCATCGGUGUOGTETTTCTGGGUTTCCTGGOAGLCGLCGGAAGLACLATEEEA
GCLGCCTCCATCACCCTOACCGTOLAGGLCAGGCAGCTOUTETCCGGGATCGTGUAGLAG
CAGAGCAALCTGUTGLGEGICATUGAAGCTCAGCAGCACATGUTGLAGLTGGLAGTUTGG

GGCATCAAGCAGCTGCAGGCCAGAGTGCTGGCCATCGAGAGATACCTGAAGGATCAGCAG

CTGCTCGGCATCTGOGEGUTGUAGLGGLAAGCTGATCTGCACCACCGCCGTGLLLTGGAAL

AACAGCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCTGGATGGAGTGE
GACAGAGAGATCAGCAACTACACCAACACAATCTACGAGCTGCTGGAGGTGTCCCAGAGT
CAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGGACAGCTGGAACAACCTGTGGAAC
TGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGCGGC
CTGATCGGCCTGAGGATCATCTTCGCCGTGCTGTCCATCGTGAACAGAGTGLGGCAGGGL
TACAGCCCCCTGAGCTTCCAGACCCTGATCCCCAACCAGAGAGAGCCCGACAGGLLCGGL

AGGATCGAGGAGGAGGGCGGCGAGCAGGACAAGGATAGATCTATCAGACTGGTGTCCGGE

ITCCTGGCCCTGGCCTGGGACGACCTGAGAAGCCTGTGCATCTTCCTGTACCACCACCTG
AGGGACCTGATCCTGATCGCCGCTAGAGCCACAGAGCTGCTGGGGAGGTCCAGCLTGAGG
GGCCTGCAGAGAGGCTOGGAGGCCCTGAAGTACCTGGGCAGCCTGGTGCAGTACTGGGGL
CTGGAGATCAAGAAGAGCGCCATCAACCTGCTGGACACAATCGCCATCGCCGTGGCCGAG
GGCACCGACAGGATCATCGAGATCGTGCAGAGGGCCTGTAGGGCCGTGCTGAACATCCTG

AGAAGGATCCGGCAGGGCCTGGAGGCTGCCCTGCAGTGATG

Kl 14 4

82



ON 103945864 A w BB M E 21/68 T

HIV-1 C06980v0022 gpl160E T IZHERFS] (SEQ 1D NO:16):
REHEFRtPalE S

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGETGCTGCTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGALCCACLCTGTTOTGCGUCAGUGACGUCAAGGULTACGAGLGGGAGGTGLAC
AACGTGTGGGLCACCOACGLUTGCOTGCCCACCGACCCCGACCCTCAGGARATCTICCIG
GGUAAGAACGTGACCGAGAAGTTCAACATGTGGAAGAACTACATGGTOGACCAGATGCAC
GAGGACATCATCAGLCTGTGGGACCAGAGCCTGCAGCCCTGUGTGAAGCTGACTCCCCTG
TGCATCALCCTGAACTGCACCOALGTGALCGLCCACAACGGCAGCACCGTGTACGACAAL
AACGCCACCOTGGTGAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACATCACCACC
GAGCTGAGGGACAAGAGGAAGAAGGAGCACGCCCTGTTCAACAACCTGGACATCGTGCAG
CTGGACGGUAACAGCTCCCTGTACAGACTGATCAACTGCAACACCAGCATCATCAAGCAG
GCCTGCCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCAGCCGGCTTC
GTGATCCTGAAGTGCAACAACGAGACATTCAACGGCACCGGCCCCTGTAACAACGTGTCC
GCTGTGCAGTGCACCCACGGUATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGL
AGCCTGGLCAAGGGLGAGATCATGATCAGAAGCGAGAACATCACCGACAACGTGAAGALC
ATCATCGTGCACCTGAACAACAGLGTGGAGATCGTGTGCACCAGGCCCAACAACAACALT
AGGAAGAGCATCAGGATCGGULCAGGLCAGACCTTCTACGCCACCGGLGACATCATIGEL
GACATCCGGOAGGLCTACTGCAGCATCAACGAGAGCAACTGGRAACGCCACCOTGCAGAGG
GIGTCCAAGAAGLTGGUCCAGCACTTCCCCAACAAGACCATCCAGTTCAAGAGLUCCHCY
GGUGGCGACCTGGAGATCACCATGCACAGLTTCAACTGCAGGGGCGAGTICTICTACTGE
BACACATCCAAGUTGTTTAACGGGACCTACTACCCAAACGGUACATACTACCCARALGEG
ACCBACAGCACCCTGATCATCCCATGCAGGATCAAGCAGATCATCAACATGTGGCAGGGL

GTGGGCAAGGCCATCTACGCCAGCCCAATCGCCGGCAACATCACCTGCCGGTCCAACATC

Kl 15
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ON 103945864 A w BB M E 22/68 T

ACCGGCCTGCTGCTGACCAGGGACGGCGGCGACACCAACGACACCGAGATCTTCAGGCCA
GCCGGCGGAGACATGAGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGATCGTGGAG

ATCAAGCCCCTGOGCGTGGCTCCAACCGAGGICAAGAGAAGGGTGGTGAAGAGAGAGAAG

AGGGCCGTCACCATCGGCGCCGTGTTICTGGGCTICCTGGGAGCCGCCGGAAGCACCATG

GGAGCCGCCTCCATCACCCTGACCGTGCAGGCCAGGLAGCTGCTOTCLGGGATCGTGLAG
CAGCAGAGCAACCTGCTGAGAGCCATTGAGGCTCAGCAGCACATGCTGCAGCTGACAGTG
TGGGGCATCAAGCAGCTGCAGGCCAGAGTGCTGGCCATCGAGAGATACCTGAAGGATCAG
CAGCTGCTCGGCATCTGGGGLTGCAGCGGCAAGCTGATCTGCACCACCGCCGTGLCCTGE
AACAACTCCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCTGGATGGAG
TGGGACAGAGAGATCAGCAACTACACCAACACCATCTACGAGCTGCTGGAGGTGTCCCAG
AGCCAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGGATAGCTGGAACAACCTGTGG
AACTGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGC
GGCCTGATCGGCCTGAGGATCATCTTCGLCGTGCTGTCCATCGTGAACAGAGTGCGGCAG
GGCTACAGCCCCCTGAGCTTCCAGACCCTGATCCCCAACCAGAGAGAGCCCGACAGGCCC

GGCAGGATCGAGGAGGAGGGLGGCGAGCAGGACAAGGACAGATCCATCAGGCTGGTGTCC

GRCTICCTIGGUCOTGHLCTGOGACGACCTGAGAAGCCTOTGCATCTICCTGTACCACCAL
CTGAGGGACTTCATCCTGATCOCCGCCAGGGUCACAGAGLTGLTGGGGAGGTCCAGLLTG

AGGGGCCTGCAGAGAGGCTGGGAGGCCCTGAAGTACCTGGGCAGLCTGGTGCAGTALTGG

GGCCTGGAGATCAAGAAGAGCGLCATCAACCTGCTGGACACAATCGCCATCGLCGTGGLC
GAGGGCACCGACAGGATCATCGAGATCOTGCAGAGGGLCTGTAGGGCLGTGCTGAACATC

CCCAGAAGGATCAGACAGGGELTGEAGGLTGLCCTGLAGTGA

15 4
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ON 103945864 A w BB M E 23/68 T

HIV=1 C06980v0c22 DC gpl60ERE-FIL LI EBEFS] (SEQ ID NO:17):
R B TRtPale S
gp120/gp 140871 B3 5 52 3F LA BH 1E 17 %1

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGT

CAGTCTTCGTT

ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGCGGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCTCAGGAAATCTTCLTG
GGCAAGAACGTGACCGAGAAGTTCAACATGTGGAAGAACTACATGGTGGACCAGATGCAC
GAGGACATCATCAGCCTGTGGGACCAGAGCCTGCAGCCCTGCGTGAAGCTGACCCCCCTG
TGCAT(ZACCCTGMCTGCACCGACGTGACCGCC@CAACGGCAGCACCGTGTACGAC&AC
AACGCCACCGTGGTGAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACATCACCACC
GAGCTGAGGGACAAGAGGAAGAAGGAGCACGCCCTGTTCAACAACCTGGACATCGTGCAG
CTGGACGGCAACAGCTCCCTGTACAGACTGATCAACTGCAACACCAGCATCATCAAGCAG
GCCTGCCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCAGCCGGCTTC
GTGATCCTGAAGTGCAACAACGAGACATTCAACGGCACCGGCCCCTGTAACAACGTGTCC
GCTGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGE
AGCCTGGCCAAGGGCGAGATCATGATCAGAAGCGAGAACATCACCGACAACGTGAAGACC
ATCATCGTGCACCTGAACAACAGCGTGGAGATCGTGTGCACCAGGCCCAACAACAACACC
AGGAAGAGCATCAGGATCGGCCCAGGCCAGACCTTCTACGCCACCGGCGACATCATCGGE
GACATCCGGCAGGCCTACTGCAGCATCAACGAGAGCAACTGGAACGCCACCCTGCAGAGG
GTGTCCAAGAAGCTGGCCGAGCACTTCCCCAACAAGACCATCCAGTTCAAGAGCCCCTCT

GGCGGCGACCTGGAGATCACCATGCACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGC

K 16

85



ON 103945864 A w BB M E 24/68 T

AACACATCCAAGCTGTTTAACGGGACCTACTACCCAAACGGCACATACTACCCAAACGGG

ACCAACAGCACCCTGATCATCCCATGCAGGATCAAGCAGATCATCAACATGTGGCAGGGC

GTGGGCAAGGCCATCTACGCCAGCCCAATCGCCGGCAACATCACCTGCCGGTCCAACATC

ACCGGCCTGCTGCTGACCAGGGACGGCGGCGACACCAACGACACCGAGATCTTCAGGCLA

GCCGGCGGAGACATGAGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGATCGTGGAG
ATCAAGCCCCTGGGCGTGGCTCCAACCGAGGCCAAGAGCAGGGTGGTGAAGAGCGAGAAG
AGCGCCGTCACCATCGGCGCCGTGTTTCTGGGCTTCCTGGGAGCCGCCGGAAGCACCATG
GGAGCCGCCTCCATCACCCTGACCGTGCAGGLCAGGCAGCTGCTGTCCGGGATCGTGLAG
CAGCAGAGCAACCTGCTGAGAGCCATTGAGGCTCAGCAGCACATGCTGCAGCTGACAGTG

TGGGGCATCAAGCAGCTGCAGGCCAGAGTGCTGGCCATCGAGAGATACCTGAAGGATCAG

CAGCTGCTCGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGCCGTGLLCTGG
AACAACTCCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCTGGATGGAG
TGGGACAGAGAGATCAGCAACTACACCAACACCATCTACGAGCTGCTGGAGGTGTCCCAG
AGCCAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGGATAGCTGGAACAACCTGTGEG
AACTGGTTCGACATCAGCAACTGGCTGTOGTACATCAAGATCTTCATCATGATCGTGGGE
GGCCTGATCGGCCTGAGGATCATCTTCGCCGTGCTGTCCATCGTGAACAGAGTGLGGCAG
GGCTACAGCCCCCTGAGCTTCCAGACCCTGATCCCCAACCAGAGAGAGCCCGACAGGLCC
GGCAGGATCGAGGAGGAGGGLGGLGAGCAGGACAAGGACAGATCCATCAGGCTGGTGTLL
GGCTTCCTGGLCCTGGLCTGGGACGACCTGAGAAGCCTGTGCATCTTCCTGTACCACCAC
CTGAGGGACTTCATCCTGATCGCCGCCAGGGCCACAGAGCTGLTGGGGAGGTCCAGCCTG
AGGGGCCTGCAGAGAGGLTGGGAGGCCCTGAAGTACCTGGGCAGCCTGGTGCAGTACTGE
GGCCTGGAGATCAAGAAGAGCGCCATCAACCTGCTGGACACAATCGCCATCGLLGTGGLC
GAGGGCACCGACAGGATCATCGAGATCGTGCAGAGGGCCTGTAGGGCCGTGCTGAACATC

CCCAGAAGGATCAGACAGGGGLTGGAGGCTGCCCTGCAGTGA

Kl 16 &k
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ON 103945864 A w BB M E 25/68 T

H5ET

CWREhF
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o 1000 L HEFA
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ON 103945864 A w BB M E 26/68 T

pSWT IPK3FE %I (SEQ 1D NO:18):

TGGCACATGGCCAATGCATATCGATCTATACATTGAATCAATATTGGCAATTAGCCATAT
TAGTCATIGGTTATATAGCATAAATCAATATTGGCTATTGGCCATTGCATACGTTGTATC
TATATCATAATATGTACATTTATATTGGCTCATGTCCAATATGACCGCCATGTTGACATT
GATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATA
TGGAGTTCCGCGTTACATAACTTACGGTAAATGGLCCGCCTGGCTGACCGCCCAACGACC
CCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCC
ATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGT
ATCATATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATT
ATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGLGTGGATAGCOGTTIG
ACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACC
AAAATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTGACGCAAATGGGLG
GTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCG
CCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCC
TCCGCGGCCGGGAACGGTGCATTGGAACGCGGATTCCCCGTGCCAAGAGTGACGTAAGTA

CCGCCTATAGACTCTATAGGCACACCCCTTTGGCTCTTATGCATGCTATACTGTTITITGG

CTTGGGGCCTATACACCCCCGUTTCCTTATGCTATAGGTGATGGTATAGCTTAGCCTATA
GGTGTGGGTTATTGACCATTATIGACCACTCCCCTATTGGTGACGATACTTTCCATTACT
AATCCATAACATGGCTCTTTGCCACAACTATCICTATIGGCTATATGCCAATACTCTGTC

CTTCAGAGACTGACACGGACTCTGTATITITACAGGATGOGGTCCCATITATIATIIACA

AATTCACATATACAACAACGCCGTCCCCCGTGCCCGCAGTTTTTATTAAACATAGCGTGE

GATCTCCACGCGAATCTCGGGTACGTGTTCCGGACATGGGCTCTTCTCCGGTAGCGGLGE

Kl 18

88



ON 103945864 A w BB M E 27/68 T

AGCTTCCACATCCGAGCCCTGGTCCCATGCCTCCAGCGGCTCATGGTCGCTCGGCAGCTC

CTTGCYCCTAACAGTGGAGGCCAGACTTAGGCACAGCACAATGCCCACCACCACCAGTGT
GCCGCACAAGGLCGTGGCGGTAGGGTATGTGTCTGAAAATGAGCTCGGAGATTGGGLTCG
CACCGCTGACGCAGATGGAAGACTTAAGGCAGCGGCAGAAGAAGATGCAGGCAGCTGAGT
TGTTGTATTCTGATAAGAGTCAGAGGTAACTCCCGTTGCGGTGCTGTTAACGGTGGAGGE

CAGTGTAGTCTGAGCAGTACTCGTTGCTGCLGCGCGCGCCACCAGACATAATAGCTGACA

GACTAACAGACTGTTCCTTTCCATGGGTCTTTICTGCAGTCACCGTCCATTTAAATACGC
GTGCCACCATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAG
TCTTCGTTACTACCACAGAGGCTAGCGGEGBATATCGGCGCCGAATTCGGATCCACTAGTA
GATCTCTCGAGAACGGCCGCCAGTGTGCTGGAATTAATTCGCTGTCTGCGAGGGCCAGCT
GTTGGGGTGAGTACTCCCTCTCAAAAGCGGGLATGACTTCTGCGCTAAGATTGTCAGTTT
CCAAAAACGAGGAGGATTTGATATTCACCTGGCCCGLGGTGATGCCTTTGAGGGTGGLLG
CGTCCATCTGGTCAGAAAAGACAATCTTTTTGTTGTCAAGCTTGAGGTGTGGCAGGCTTG
AGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGCCTTTCTCTCCACAGGTGT
CCACTCCCAGGTCCAACTGCAGGTCGAGCATGCATCTAGGGCGGCCAATTCCGLLCCTCTY
CCCTCCCCCCCCCCTAACGTTACTGGLCGAAGCCGLTTGGAATAAGGCCGGTGTGLGTTT
GTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAALLT
GGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAA

GGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAALG

TCTGTAGCGACCCTTIGCAGGCAGUGGAACCCLCCACCTGGCGACAGGTGCCTCTGLGGE
CAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTG
AGTTGGATAGTTGIGGAAAGAGTCARATGELTCTCCTCAAGCGTATTICAACAAGEGGLTG
AAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGL

TTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTG

] 18 &2 -1
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ON 103945864 A w BB M E 28/68 T

GTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCCACAAGGAGACGACCTTCCA

TGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCCGGGLCGTAC
GCACCCTCGCCGCCGCETTCGCCGACTACCCCGLCACGCGCCACACCGTGGACCCGGACT
GCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGLGTCGGGCTCGACA
TCGGCAAGGTGTGGGTCGLGGACGACGGLGLTGLGGTGGCGGTCTGGACCACGCLGGAGA
GCGTCGAAGCGGGGGLGGTETTCGCCGAGATCGGLLCGCGCATGGLCGAGTTGAGCGGTT

CCCGGLTGGLCGLGCAGCAACAGATGGAAGGCCTCCTGGCTCCGCACCGGCCCAAGGAGE

CCGCGTGGTTCCTGGCCACCGTCGGLGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGEA

GCGCCGTCGTGLTCCCCGGAGTGGAGGLGGCCGAGLGLGCLCGOGGTGCCCGLCTTCCTGE
AGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGLCG

ACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGAC
GCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGGCTCCGALC
GAAGCCACCCGGGGLEGLCCCGCCGACCCCGCACCCGLCCCCGAGGCCCACCGACGTCGA

CCTCGAGGGCGCGCCGLTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTG

TITGCCCCTCCCCLGTGLCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCT
AATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATICTGGGGGGTG

GGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATG

CGGTGGGCTCTATGGCTTCTGCGGCCGCAGCTTGGCGTAATCATGGTCATAGCTGTTTCC
TGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTG
TAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGLC
COCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGLGGE
GAGAGGUGGTTTGCGTATTGGGCGCTCTTCCOCTTCCTCGCTCACTGACTCGCTGLGCTC

GGTCGTTCGGCTGCGGCGAGLGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCAC

b 18 & -2
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ON 103945864 A w BB M E 29/68 T

AGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAA
CCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCA

CAAABATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGC

GTTTCCCCCTGGAAGCTCCCTCGTGLGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATA

CCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTA
TCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGLTGTGTGCACGAACCCCCCGTTCA
GCCCGACCGCTGCGCCTTATCCOGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGA
CTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGE
TGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGG
TATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGE
CAAACAAACCACCGCTGGTAGCGGTGGTTTTTTIGTTTGCAAGCAGCAGATTACGCGCAG
AAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAA
CGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGAT
CCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTC
TGACAGTTAGAAAAACTCATCGAGCATCAAATGAAACTGCAATTTATTCATATCAGGATT
ATCAATACCATATTTTTGAAARAGCCGTTTCTGTAATGAAGGAGAAAACTCACCGAGGCA
GTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGCGATTCCGACTCGTCCAACATCAAT
ACAACCTATTAATTTCCCCTCGTCAAAAATAAGGTTATCAAGTGAGAAATCACCATGAGT
GACGACTGAATCCGGTGAGAATGGCAAAAGCTTATGCATTTCTTTCCAGACTTGTTCAAL
AGGCCAGCCATTACGCTCGTCATCAAAATCACTCGCATCAACCAAACCGTTATTCATTICG
TGATTGCGCCTGAGCGAGACGAAATACGCGATCGCTGTTAAAAGGACAATTACAAACAGG
AATCGAATGCAACCGGCGCAGGAACACTGLCAGCGCATCAACAATATTTTCACCTGAATC

AGGATATTCTTCTAATACCTGGAATGCTGTTTICCCGGGGATCGCAGTGGTGAGTAACCA

&1 18 4 -3
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ON 103945864 A w BB M E 30/68 T

TGCATCATCAGGAGTACGGATAAAATGCTTGATGGTCGGAAGAGGCATAAATTCCGTCAG
CCAGTTTAGTCTGACCATCTCATCTGTAACATCATTGGCAACGCTACCTTTGCCATGTTT
CAGAAACAACTCTGGCGCATCGGGCTTCCCATACAATCGATAGATTGTCGCACCTGATTG
CCCGACATTATCGCGAGCCCATTTATACCCATATAAATCAGCATCCATGTTGGAATTTAA
TCGCGGCCTTGAGCAAGACGTTTCCCGTTGAATATGGCTCATACTCTTCCTTTTTCAATA
TTATTGAAGCATTTATCAGGGTTATTIGTCTCATGAGCGGATACATATTTGAATGTATTTA

GAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCAC

] 18 4 4

5 6 7 8 9 10 11 12 KkDa

250
150

100
75

50
37
25
20
15

Kl 19

92



ON 103945864 A w BB M E 31/68 T

Kl 20
pSWC06980v0c22 gp145
7866 bps

APHI T

AEFA

pucH Bk A

Kozak/® 5l

BGH Poly A

RHRBRZMICHRN
C06980v0c22 gp145

ECMV IRES .
Vs (SRREF) 7 Eorl
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ON 103945864 A w BB M E 32/68 Tl

pSWC06980v0c22 gpl145FF51 (SEQ 1D NO:19)

TGGCACATGGCCAATGCATATCGATCTATACATTGAATCAATATTGGCAATTAGCCATAT
TAGTCATTGGTTATATAGCATAAATCAATATTGGCTATTGGCCATTGCATACGTTGTATC

TATATCATAATATGTACATTTATATTGGCTCATGTCCAATATGACCGCCATGTTGACATT

GATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATA
TGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGLCCAACGACC

CCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCC

ATTGALGTCAATGOGTGGAGTATTTACGOTAAACTGLCCACTIGGCAGTACATCAAGTET

ATCATATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATT
ATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA

TCGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTG

ACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTITGGCACC
AAAATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTGACGCAAATGGGLG

GTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCG

CCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCC

TCCGCGGLCGGGAACGGTGCATTGGAACGCGGATTCCCCGTGCCAAGAGTGACGTAAGTA
CCGCCTATAGACTCTATAGGCACACCCCTTTGGCTCTTATGCATGCTATACTGTTTTIGG
CTTGGGGCCTATACACCCCCGLTTCCTTATGCTATAGGTGATGGTATAGCTTAGCCTATA
GGTGTGGGTTATIGACCATTATTGACCACTCCCCTATTGGTGACGATACTTITCCATTACT
AATCCATAACATGGCTCTTTGCCACAACTATCTCTATTGGCTATATGCCAATACTCTGTC

CTTCAGAGACTGACACGGACTCTGTATTTTITACAGGATGGGGTCCCATTTATTATTTACA

AATTCACATATACAACAACGCCOGTCCCCCGTGCCCGCAGTTTTTATTAAACATAGCGTGG

GATCTCCACGCGAATCTCOGGGTACGTGTTCCGGACATGGGCTCTTCTCCGGTAGLGGLGG

K 22
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ON 103945864 A w BB M E 33/68 T

AGCTTCCACATCCGAGCCCTGGTCCCATGCCTCCAGCGGCTCATGGTCGETCGGCAGCTC
CTTGCTCCTAACAGTGGAGGCCAGACTTAGGCACAGCACAATGCCCACCACCACCAGTGT
GCCGCACAAGGCCGTGGCGGTAGGGTATGTGTCTGAAAATGAGCTCGGAGATTGGGLTCG
CACCGCTGACGCAGATGGAAGACTTAAGGCAGCGGCAGAAGAAGATGCAGGCAGCTGAGT
TGTTGTATTCTGATAAGAGTCAGAGGTAACTCCCGTTGCGGTGCTGTTAACGGTGGAGGE
CAGTGTAGTCTGAGCAGTACTCGTTGCTGLCGCGCGCGCCACCAGACATAATAGCTGACA
GACTAACAGACTGTTCCTTTCCATGOGTCTTTTCTGCAGTCACCGTCCATTTAAATACGC
GTGCCACCATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAG
TCTTCGTTACTACCACAGAGGCTAGCAACCTGTGGGTGACCGTGTACTACGGCGTGLCLG

TGTGGAGAGAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGLGGG

AGGTGCACAACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCTCAGGAAA
TCTTCCTGGGCAAGAACGTGACCGAGAAGTTCAACATGTGGAAGAACTACATGGTGGACC
AGATGCACGAGGACATCATCAGCCTGTGGGACCAGAGCCTGCAGCCCTGCGTGAAGCTGA
CCCCCCTGTGCATCACCCTGAACTGCACCGACGTGACCGCCCACAACGGCAGCACCGTGT
ACGACAACAACGCCACCGTGGTGAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACA
TCACCACCGAGCTGAGGGACAAGAGGAAGAAGGAGCACGCCCTGTTCAACAACCTGGACA
TCGTGCAGCTGGACGGCAACAGCTCCCTGTACAGACTGATCAACTGCAACACCAGCATCA
TCAAGCAGGCCTGCCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGLCCCAG
CCGGCTTCGTGATCCTGAAGTGCAACAACGAGACATTCAACGGCACCGGCCCCTGTAACA
ACGTGTCCGCTGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGTCCACCCAGCTGLTGE
TGAACGGCAGCCTGGCCAAGGGCGAGATCATGATCAGAAGCGAGAACATCACCGACAACG
TGAAGACCATCATCGTGCACCTGAACAACAGCGTGGAGATCGTGTGCACCAGGCCCAACA
ACAACACCAGGAAGAGCATCAGGATCGGCCCAGGCCAGACCTTCTACGCCACCGGCGACA

TCATCGGCGACATCCGGCAGGCCTACTGCAGCATCAACGAGAGCAACTGGAACGCCACCC

K] 22 42 -1
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ON 103945864 A w BB M E 34/68 T

TGCAGAGGGTGTCCAAGAAGCTGGCCGAGCACTTCCCCAACAAGACCATCCAGTTCAAGA

GCCCCTCTGGCGGCGACCTGGAGATCACCATGCACAGCTTCAACTGCAGGGGCGAGTTCT
TCTACTGCAACACATCCAAGCTGTTTAACGGGACCTACTACCCAAACGGCACATACTACC

CAAACGGGACCAACAGCACCCTGATCATCCCATGCAGGATCAAGCAGATCATCAACATGT

GGCAGGGCGTGGGCAMGGLCATCTACGCCAGCLCAATCGCCGGCAACATCACCTGCCGGT
CCAACATCACCGGCCTGUTGCTGALCAGGGACGGCGGCBACACCAACGACACCGAGATCT
TCAGGCCAGCCGGCGGAGACATGAGGGACAACTGGLGGAGCGAGCTGTACAAGTACAAGA
TCGTGGAGATCAAGCCCCTGGGLGTGGLTCCAACCGAGGLCAAGAGCAGGGTGGTGAAGA
GCGAGAAGAGCGCCGTCACCATCGGCGCCGTETTTCTGGGCTTCCTGGGAGCCGCCGCAA
GCACCATGGGAGCCGCCTCCATCACCCTGACCGTGCAGGCCAGGCAGCTGCTGTCCGGRA
TCGTGCAGCAGCAGAGCAACCTGCTGAGAGCCATTGAGGCTCAGCAGCACATGCTGCAGC
TGACAGTGTGGGGCATCAAGCAGCTGCAGGCCAGAGTOCTGGCCATCGAGAGATACCTGA
AGGATCAGCAGCTGCTCGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGLCG

TGCCCTGGAACAACTCCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCT

GGATGGAGTGGGACAGAGAGATCAGCAACTACACCAACACCATCTACGAGCTGCTGGAGG
TGTCCCAGAGCCAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGOATAGCTGOAACA
ACCTGTGGAACTGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGAAGAAGAAGTGAA
TTCGGATCCACTAGTAGATCTCTCGAGAACGGCCGCCAGTGTGCTGGAATTAATTCGLTG

TCTGCGAGGGCCAGCTOTTGGGGTGAGTACTCCCTCTCAAAAGCGGGCATGACTTCTGLG

CTAAGATTGTCAGTTTCCAAAAACGAGGAGGATTTGATATTCACCTGGCCCGLGGTGATG
CCTTTGAGGGTGGCCGCGTCCATCTGGTCAGARAAGACAATCTTTTTGTTGTCAAGCTTG
AGGTGTGGCAGGCTTGAGATCTGGCCATACACTTGAGTGACAATGACATCCACTTITGCCT

TTCTCTCCACAGGTGTCCACTCCCAGGTCCAACTGCAGGTCGAGCATGCATCTAGGGLGE

B 22 &z -2
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ON 103945864 A w BB M E 35/68 T

CCAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATA

AGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGT

GAGGGCCCGGAAACCTGGLCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCT
CGCCARAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGLTTC
TTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGLGA
CAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGLACAACC
CCAGTGCCACGTTGTGAGTTGGATAGTTIGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGT
ATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGE
GCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCC
GAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCCACA

AGGAGACGACCTTCCATGACCGAGTACAAGCCCACGGTGCGLCTCGCCACCCGLGACGAL

GTCCCCCGGGCCGTACGCACCCTCGCCGCCGLGTTCGCCGACTACCCCGLCACGLGCCAC
ACCGTGGACCCGGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACG
CGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCTGCGGTGGCGGTC
TGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATG
GCCGAGTTGAGCGGTTCCCGGCTGGLCGCGCAGCAACAGATGGAAGGCCTCCTGGLTCCG

CACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGLGTCTCGCCCGACCACCAG

GGCAAGGGTCTGGGCAGCGCCGTCGTGLTCCCCGGAGTGGAGGLGGCCGAGLGLGLIGGE
GTGCCCGCCTTCCTGGAGACCTCCGLGLCCCGCAACCTCCCCTTCTACGAGCGGCTCGGO
TTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGL
AAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGA
CCCCATGGCTCCGACCGAAGCCACCCGGGEGCGGCCCCGCCGACCCCGCACCCGLCCCLGA

GGCCCACCGACGTCGACCTCGAGGGCGCGLCGCTGATCAGCCTCGACTGTGCCTTCTAGT

b 22 &5z -3
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TGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGLCACT

CCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCAT
TCTATTCTGGGGGOTEGERTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGC
AGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTIGLGGCCGCAGCTTGGCGTAATCAT
GGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAG
CCGGAAGCATAAAGTGTARAGCCTGGGGTGLCTAATGAGTGAGCTAACTCACATTAATTG
CGTTGCGCTCACTGCCCGCTTICCAGTCGGGAAACCTRTCGTGCCAGCTGCATTAATGAA

TCOGUCAALGLGLGGLOAGAGGLGLTTTGLGTATTGLGEGUTCTTCCGLTICCTCGCTCA

CTGACTCGCTGCOCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGLGG
TAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAARAGGLL
AGCAAAAGGCCAGGAACCGTAAAAAGGCCGLGTTELTGGLGTITITCCATAGGCTCCGEC
CCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGAC
TATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGLTCTCCTGTTCCGACCC

TGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATA

GCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTICGCTCCAAGCTGGGLCTGTGTGE

ACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCA
ACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAG

CGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTA

GAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGLCAGTTACCTICGGAAAAAGAGTTG
GTAGCTCTTGATCCGGCAAACAAACCACCGCTGOTAGCGGTGGTTITITIGTTIGCAAGT

AGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTITGATCTTTTCTACGGGGT
CTGACGCTCAGTGGAACGAMAACTCACGTTAAGGGATITIGGTCATGAGATTATCAAAAA

GGATCTICACCTAGATCCTTTTAAATTAARAATGAAGTTITAAATCAATCTAAAGTATAT

K] 22 42 -4
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ATGAGTAAACTTGGTCTGACAGTTAGAAAAACTCATCGAGCATCAAATGAAACTGCAATT
TATTCATATCAGGATTATCAATACCATATTTTTGAAAAAGCCGTTTCTGTAATGAAGGAG
AAAACTCACCGAGGCAGTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGCGATTCCGA
CTCGTCCAACATCAATACAACCTATTAATITCCCCTCGTCAAAAATAAGGTTATCAAGTG
AGAAATCACCATGAGTGACGACTGAATCCGGTGAGAATGGCAAAAGCTTATGCATITCTT
TCCAGACTTGTTCAACAGGCCAGCCATTACGCTCGTCATCAAAATCACTCGCATCAACCA
AACCGTTATTCATTCGTGATTGCGCCTGAGCGAGACGAAATACGCGATCGCTGTTAAAAG
GACAATTACAAACAGGAATCGAATGCAACCGGCGCAGGAACACTGCCAGCGCATCAACAA
TATTTTCACCTGAATCAGGATATTCTTCTAATACCTGGAATGCTGTTTTCCCGGGGATCG
CAGTGGTGAGTAACCATGCATCATCAGGAGTACGGATAAAATGCTTGATGGTCGGAAGAG
GCATAAATTCCGTCAGCCAGTTTAGTCTGACCATCTCATCTGTAACATCATTGGCAACGC
TACCTTTGCCATGTTTCAGAAACAACTCTGGCGCATCGGGCTTCCCATACAATCGATAGA
TTGTCGCACCTGATTGCCCGACATTATCGCGAGCCCATTTATACCCATATAAATCAGCAT
CCATGTTGGAATTTAATCGCGGCCTTGAGCAAGACGTTTCCCGTTGAATATGGCTCATAC
TCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACA
TATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGARAAG

TGCCAC

K 22 42 -5
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HIV=1 C06980v0c22 gpldSH BT IZEBEFS] (SEQ ID NO:20):
R B RtPalE S

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTECTGTGTGGAGCAGTCTTCGTT
ACTACCACAGAGGCTAGC AACCTGTGGGTGACCGTGTACTACGGCGTGCLCGTGTGGAGA
GAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGCGGGAGGTGCAC
AACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCGACCCTCAGGAAATCTTCCTG
GGCAAGAACGTGACCGAGAAGTTCAACATGTGGAAGAACTACATGGTGGACCAGATGCAC
GAGGACATCATCAGCCTGTGGGACCAGAGCCTGCAGCCCTGCGTGAAGCTGACCLCCCTG
TGCATCACCCTGAACTGCACCGACGTGACCGCCCACAACGGCAGCACCGTGTACGACAAC

AACGCCACCGTGGTGAACAGCACCAACGAGATCAAGAACTGCAGCTTCAACATCACCACC

GAGCTGAGGGACAAGAGGAAGAAGGAGCACGCCCTGTTCAACAACCTGGACATCGTGCAG
CTGGACGGCAACAGCTCCCTGTACAGACTGATCAACTGCAACACCAGCATCATCAAGCAG
GCCTGCCCCAAGATCAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCAGCCGGLTTC
GTGATCCTGAAGTGCAACAACGAGACATTCAACGGCACCGGCCCCTGTAACAACGTGTCC

GCTGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGL

AGCCTGGCCAAGGGCGAGATCATGATCAGAAGCGAGAACATCACCGACAACGTGAAGACC
ATCATCGTGCACCTGAACAACAGCGTGGAGATCGTGTGCACCAGGCCCAACAACAACACC
AGGAAGAGCATCAGGATCGGCCCAGGCCAGACCTTCTACGCCACCGGCGACATCATCGGL
GACATCCGGCAGGCCTACTGCAGCATCAACGAGAGCAACTGGAACGCCACCCTGCAGAGE
GTGTCCAAGAAGCTGGCCGAGCACTTCCCCAACAAGACCATCCAGTTCAAGAGLCCCTCT
GGCGGCGACCTGGAGATCACCATGCACAGCTTCAACTGCAGGGGCGAGTTCTTCTACTGC
AACACATCCAAGCTGTTTAACGGGACCTACTACCCAAACGGCACATACTACCCAAACGGG

ACCAACAGCACCCTGATCATCCCATGLAGGATCAAGCAGATCATCAACATGTGGCAGGGL

K 23

100



ON 103945864 A w BB M E 39/68 T

GTGGGCAAGGCCATCTACGCCAGCCCAATCGCCGGCAACATCACCTGCCGGTCCAACATC
ACCGGCCTGCTGCTGACCAGGGACGGCGGLGACACCAACGACACCGAGATCTTCAGGCCA
GCCGGCGGAGACATGAGGGACAACTGGCGGAGCGAGCTGTACAAGTACAAGATCGTGGAG

ATCAAGCCCCTGGGCGTGGCTCCAACCGAGGCCAAGAGCAGGGTGGTGAAGAGCGAGAAG

AGCGCCGTCACCATCGGCGLCGTGTTTCTGGGCTTCCTGGGAGCCGCCGGAAGLACCATG
GGAGCCGCCTCCATCACCCTGACCGTGCAGGLCAGGCAGLTGCTGTCCGGGATCGTGCAG
CAGCAGAGCAACCTGCTGAGAGCCATTGAGGCTCAGCAGCACATGCTGCAGCTGACAGTG
TGGGGCATCAAGCAGCTGCAGGCCAGAGTGCTGGCCATCGAGAGATACCTGAAGGATCAG

CAGCTGCTCGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGCCGTGLLLTGG

AACAACTCCTGGTCCAACAGGACCCAGGACGAGATCTGGAAGAACCTGACCTGGATGGAG
TGGGACAGAGAGATCAGCAACTACACCAACACCATCTACGAGCTGCTGGAGGTGTCCCAG
AGCCAGCAGGAGAGGAACGAGAAGGACCTGCTGGCCCTGGATAGCTGGAACAACCTGTGG

AACTGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGAAGAAGAAGTGA

] 23 &k
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HIV-1 ©06980v0c22 gpl45EEERF (SEQ 1D NO:32):

RHEFRtPalEz S

MDAMKRGLCCVLLLCGAVFVTTTEAS NLWVTVYYGVPVWREAKTTLFCASDAKAYEREVH

NVWATHACVPTDPDPQEIFLGKNVTEKFNMWEKNYMYDOMHEDISLWDQSLOPCVKLTPL
CITLNCTDVTAHNGSTVYDNNATVVNSTNEIKNCSFNITTELRDKRKKEHALFNNLDIVQ
LDGNSSLYRLINCNTSIIKQACPKISFDPIPIHYCAPAGFVILKCNNETFNGTGPCNNVS

AVQCTHGIKPVVSTOLLLNGSLAKGEIMIRSENITDNVKTHVHLNNSVEIVCTRPNNNT

RKSIRIGPGOQTFYATGDHGDIRQAYCSINESNWNATLORVSKKLAEHFPNKTIQFKSPS
GGDLEITMHSFNCRGEFFYCNTSKLENGTYYPNGTYYPNGTNSTLIPCRIKQINMWOG
VGKAIYASPIAGNITCRSNITGLLLTRDGGDTNDTEIFRPAGGDMRDNWRSELYKYKIVE
IKPLGVAPTEAKSRVVKSEKSAVTIGAVFLGFLGAAGSTMGAASITLTVQARQLLSGIVQ
QQOSNLLRAIEAQOHMLOLTVWGIKOLOARVLAIERYLKDOQLLGIWGCSGKLICTTAVPW
NNSWSNRTODEIWKNLTWMEWDREISNYTNTIYELLEVSQSQOERNEKDLLALDSWNNLW

NWFDISNWLWYIKKKK

K] 24
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(A) tPa{5S (SEQ ID NOS:33%021)

RHE R R ENe | IR . XFHIEXAPaBEH—ES,
MEARKRMBENMESHN. TR SEAMSERENRZE.

g
ATGGATGCAATGAAGAGAGGGUTLTGLTGTGTGCTGLTGCTGTGTGGAGCAGTCITCGTTY

TCG GCTAGC (SEQID NO: 33)
=i

MDAMKRGLCCVLLLCGAVFVS AS (SEQLID NO: 21)

(B) BB FRAXIERKEtPa{ES (SEQ 1D NOS: 34%F022) .

XHAEXRKPaRE—E S, MEITERMBEHMESH.
VB S EARIS Z 18] .

%

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTT

ACTACCACAGAG GETAGC (SEQLID NO: 34)

&\
MDAMKRGLCCVLLLCGAVFVTTTE AS (SEQ 1D NO: 22)

K 25
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C3728v2c6 WT
CAT28VR2CE DO
COGBI8VICAR WD
CO6838VICAR DC
CO6980vicd WT
CO6980vica DU
COB9BOVOC22 WT
Coe9BOvVOC22 DC

{3728V206 WT
cav2avaes Do
Coe838vicdn WT
COBB3BvICAE DO
CO06980vicE WL
CoegBUvics DU
Coe980vic22 WY
Coe580vie22 DO

C3728v2es WD
C3728vace DC
COEB3Bvic4s WY
COBBABV1IC4A8 DO
Ccoe9B0vicd WT
COB9B0vicE DC
COB9B0VOC22 WT
Coe9BOVOC22 DO

C3728v2ce WY

C3728vaee DO

COBB3BVICYB WT
cCoe838v1iC4s DC
CO6980VICE WT
Cos9BOVICE3 DC
CO6980v0D022 WT
COB9B0vOC22 DC

C3728v2cE WT
£3728v2ce DC
COBR3BVIC4B WT
CO6B38v1IC48 DU
CO6980vic3 WT
CO06580vic3 DC
CO6380vhe22 WT
CO6%B0v0c22 DC

CA728vi2es WT
CIT2BVICE DO
CO6838Bvic4s WT
CO6838viC48 DC
COB9B0VIc3 WY
Coe980vic3 DC
COB9BOVOC22 WT
CO69BOVOCR22 DU

SNLWVTVYYGVPUWKEAKTTLFCASDAKAYEREVANVWATHACVPTDPNP
SNLWVIVYYGVPVWEKEAKTTLFCASDAKAYEKEVENVWATHACVPTDPNP
SNLWVTVYYGVPVWREAKTTLFCASDAKAYEKEVHENVWATHACVRTDEDP
SNLWVTVYYGVPVWREAKTTLPCASDAKAYEKEVHNVWATHACVPTDPDP
SNLWVTVYYGVPVWREAKTTLFCASDAKAYEREVHENVWATHACVPTDPDP
SNLWVIVY YGVPVWREAKTTLFCASDAKAYEREVHNVHRATHACVPTDRDP

SNLWVTVYYGVPVWREAKTTLFCASDAKAYEREVENVWATHACVPTDPDP

EPNVTENFNMWKNBMVDOMHED T T SLWDQSLEPCVKLTPLCUTLN

KUBKFNGTGPCRNVSTVOCTHGIKPVVSTQLLLNGSLAEKD I I TRSENLT
Kﬂﬁﬁ?&GTGPCNNVS?vQCTHGxKpVVStQLLLHGsLhEKBIXIRSENL?

xgsgrxcwapcxnvsgveerasivavszgazaﬂcsnagﬁmxgxRSEN:T
ﬁﬁmypmawcvcxnvsxvocwﬁczvavsrqannaesLnK%Exﬁxasgmgw

......

NﬁEﬁFNGTG?CNNVSﬁVQCTHGIKFV?ST%BELHGSLAK&EIHIRSENIT

HNVKTIMVHLNESVEINCTRPNNNTRKS IRIGPGQTFYATGET IGHNIROA
NNVKTIMVHLNESVEINCTRENNNTRKSTRIGPGQTFYATGGI IGNIRQA
b&ﬁxwxIVQLNQSIEIchRPVNHTRESIRIGEGQ&FYATRDIIﬁnzkaﬂ
anxwx1vxrxks%EI?CTRpw&ﬁTgxsrarspse%FynT%nxIGDIRQA
HNVKTI IVHENKSVEIVCTRPNNNTRKSIRIGPGOTFYATGDT IGDIRQA

DNVKTIIVHLNNSVEIVCTRENNNTRKSIRIGPGQTFYATGDIIGDIRCA
DEVETIIVHELNNSVEIVCTRPNNNTRKS IRIGPCGQTFYATGDITGD LROA
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C3T28v206 W
CAT28vZet DO
COEB3BV1ICAB WT
CO6B3gvIC4es DC
Co69B0VLed W
Coeggivied po
CORBBOVDEC22 WT
CO69BOVOCRZE BC

C3728vice WT
C3728v2¢e DC
COo6BIBVICAE WY
CO6B38vIC48 BC
COESBOVICE WY
Coss80vics DC
CO6980v0022 WY
Cos280v0c22 DC

£3728v2ce WT
C3728vachk DO
CO6838vIc48 WT
COBB3BVIC4YS DO
CO6980vicy WT
CO69B0vIcE DC
CO69B0OVDC22 WT
CO6880vOE22 DO

C3728v2cE WY
C3728v2e6 DC
CO6838VIC4B WT
Co6838v1iC4s DO
C06580vicd WT
COB980v1c3 DC
Coe9BOVOC22 WY
Co69B0VOCR2 DO

C372Bv20e WT
C3728vact DO
CO6B3BYVIc4B WT
COGRB3IBVICAE DC
Cos880vied WT
CO6980viIcY DC
COB9B0OVOC22 WT
CoeS8DYDE2Z2 DO

C3728v2cE WT
C372BVZEE DU
COBB3BvVIcAB WT
COGB3BVIC4E DC
COBYBOVIEE WY
CO6980vies DC
CO6880v0C22 WT
CO69B0OVOC22 BC

JSGGDLEIT@HSFHCRG
CGDLEITIHSENCRG
' GGDLEIT@HSFNCRG

EFFYCNTSQLFNG

EFFYCNTSOLE
EFFYENTSKLEN.

EFFYCNTSKLFES
EFFYCNTSKLF
EFFYCNTSKLF
EFFYCNTSKLFNGTY

Yaépxacxrrcﬁsmzwcaanrnnsa'
YAEPIEGHITCRSNITCLLLTRDGGH
YAS?IAGﬂITCﬁSNITG&LLTRDGGD%ﬂm

RE GMGAVFLGFLQRAG&%M@%&&
S2 guGAVPLGFLGAAGsTMGAaa

GAVFLGPLGARGSTMGAAS
GAVFLGPLGARGSTMOALS

ITLTVQARQLLSGIVQOOSNLLRATEAQOHMLOLTVWGIKQLOTKVLALE
ITLTVOARQLLSGIVQOQQSNLLRAIEAQOHMLOLTVWGIKQLOTKVLAIE
LTLTVOARQVLSGIVQQOSNLLRATEAQOHMLOLTVHGIKQLOTRVLALE
$TLTVQARQ§&SGIVQQQSNLLRAiEﬁgﬁgHLQETvWGIKQLQERVL%IE
ITLTVOARQLLSGIVOQQSNLLRATEAQOHMLOLAVRG IKQLOARVLATE
ITLTVQOARQLLSGIVQQQSNLLRATEAQOHMLOLTVWGIKQLOARVLAIE
ITLTVOARQLLSGIVOOQSNLLRATEAQORMLOLTVWGIKOLOARVLATE

RYL&DQQLLGIwGCSGKLICTTKvpﬁsgsasnggiﬁaxwﬁnﬁTwmﬁwnRE
RYLODOQLLGIWGCSGKLICTTNVPWNSSWSN 2
RYLKDQQ&L&&WGCSGKLICTTA?P“&E&%

R?LKDQQLLGIWGCSGKLICTTAVPWN&EESN%&QEEIWKEﬂTWMEWDRE

] 35 4 -1
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C3728Bv20E6 WT
C3728v2es DL
CosB38vic4ds WT
CO6B3BVICAE DC
COE9BOV1c3 WT
COE9BOVICE DC
COB9B0VDEZZ WT
CO6980vDc22 DC

C23928Bvaee WT
C3728va2ch DC
COBB3BVIC4E WT
COBR3BVIC4AE DC
COBBBOVICE WT
COB980vicy DC
CO6980vV0Cc22 WL
CoRBBOVOC22 DC

C3728vices WL
C3728v2ce DO
£06838vicaB WT
CO6B38VIC4AB DC
COB9BOVICE WT
COs9B80vIc3 DC
CR6980vDe22 WT
Co6980v0c22 DC

C3T728V2CHE WT
Caregvies DC
CO6838v1ic4B8 WT
coeB3gviCcas DO
co6980vics WY
Co6380vicd DO
Co69BOvOC22 WY
CO69B0v0C22 DU

C3728v2ce WT
C3728v2ce DO
COEBABvIc4s WY
COARIBVICAR DO
CO6S80vICcE WT
COE98OVICE DC
COERB0YD22 WD
COe9BDY D22 DO

ISNYTNTIYRLLEDSHIQOEENEKDLLALNSWNNLWSWFNIENWLWYIRT
ISNYTNTIYRLLEDSHIQQOERNEKDLLALNSWNNLWSWFN LENWLWYIRT
TSNYTINTIYRLLEDSQIOOEKNEKDLLALDSWRNLWNWFNIZRWLWYIKI
ISNYTNTIYHLLELSQIQOERNEXDLLALDSWENLWNWEN IIRWLWY T
ISNYTNTIYELLEYSOSQOERNEKDLLALDSWNNLWNWFDISRWLWY IKI
ISNYTNTIYELLEYSOBO0OBRNERDLLALDSHNNLWNWEDI SNWLWY LK
xsnywnm1Y%Lnggsagggsgxzxnanxn&sﬂﬁuLwnwnggﬂwnwwIKI

Flnxveenxsaxxx?xﬁLszVﬁRVRQGESBLSEQTLgpNQRQPDRﬁcaKE
FIJIVGGLIGLRIIFAVLSIVNRVRQGYSPLEFQTLIPBERGPDKLGRIE
PI1IVGGLIGLRIIFAVLS IVNRVROGYSPLSFOTLIPSERGPDKLGRIE
FIMIVGGLIGLRIIFAVLS IVNRVRQGYSPLSFOQTLIPNQREPDREGRIE
FIMIVGGLIGLRIIFAVLSIVNRVROGYSPLSFOTLIPNOREPDREGRIE
FIMIVGGLIGLRIIFAVLSIVNRVRQGYSPLSFQTLIPNQREPDRPGRIE
FIMIVGGLIGLRITFAVLEIVNRVRQGYSPLSFQTLIPNOREPDRPGRIE

EEGGEQ&KDRSIRLV&G?&ALAWBDLR&LC% SYHRLRDFILIATRAVEL
EE@@EQQKDRSZRLV@G?&AL&WDDLRSLC— MYHRLRDFILIhKRk?EL

EEG@EQﬁKﬁngRLv&GFLALawnnnnsnchngQLRn?IL1
EEQGEQBKDRSIRLV&GFLALAHQSLRSLC&F&YHHLRD&ILIAAR&%EL
BEGGEQDKDRS IRLVEGFLALAWDDLRSLCIFLYHHLRDLILIAARATEL
EEGGEQDKDRSIRLVEGFLALAWDDLRSLCEFLYHRLRDFILIAARATEL
EEGGEQDKDRSIRLVSGFLALAWDDLRSLCIFLYHHLRDFILIAARATEL

u@ asLRGLQR&%E&LKYL@SagoywcgzﬁxxsnIgbbnzwhxnvngcwm

L@RsELRGLQRGWE;LKYLGQLVQYWGLEnszaggL?DTIaxﬁvwxewn
LORSSLRGLORGWEI LKYLGELVOYWGLELKKSAVSLEDTIATIAVEEGTD
LGRSSLRGLORGWEALKYLGSLVOYWGLEIKKSATHLLDTIATAVAEGTD
LORSSLRGLORGWEALKYLGSLVOYWGLEIKKSAINLLDTIATAVAEGTD
LORSSLROLORGWEALKYLGSLVOYWGLELKKSAINLLDTIAIAVAEGTD
LORSSLRGLORGWEALKYLGSLVOYWGLELIKKSATRLLDTIATAVARGTD

{8EQ ID NG, 35)
{S8Q ID NO.. 36}
{8EQ ID HO. 37
{SEG 1D NO: 38)
{SEg U HO, 39]
{820 1D NG. 40}
{880 1D NO. 4%]

{SEQ 1D WO, 421

; mwﬁmmé*

: IRQGQEAALQ*

RIIEf?gﬁ&CRA&EﬂiPRRIRQGLE&&LQ*

K 35 &5 -
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€06980v0c22 gpl1458EELFFY (SEQ 1D NO:32):

1 imdamkrglec villegaviv tttea%nlwv tvyvgvpvwr eakttlifcas dakayerevh

tPalES
61 nvwathacvp tdpdpgeifl gknvtekfnm wknymvdgnmh ediislwdgs lgpovkitpl

121 eitlnctdvt ahngstvydn natvenstne iknecsfnitt elrdkrkkeh alfnnldivg
181 ldgnsslyrl incnteiikg acpkisfdpi pihycapagf vilkenneti ngtgponnvs
241 avgethgikp vwestgllling slakgeimir senitdnvkt iivhlnnsve ivctrpomnt
301 rksirigpyg tivatgdiig dirgaycsin esnwnatlqr vskklaehfp nktigfksps
361 ggdleitmhs fnorgeffyc ntsklfngty ypngtyypng tnstliiper ikgiinmwgg
421 vokaivaspi agnitcrsni tgliltrdgg dtndteifrp aggdmrdnwr selykykive

481 dkplgvapte awk Havt igavfl gflgaagstm gaasitltvyg arglisgivy
VIR SRESRE

541 ggenlliraie agghmlglty wglkglgarv laierylkdg gllgiwgesg klicttavpw

601 wrswsnrogd elwknltwme wdreisnytn tivellevsg sguernekdl laldswonlw

€81 mnwidisnwlvw ;«ik@

3SR
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C06980v0c22 gpl45¥%TFBEFES] (SEQ ID NO:20) ¥nEHiErRE%I (SEQ 1D NO:32):

1 -atggatgeasa tgasgagagg gototgotgt gtgctgctge tgtgtggage agtotbogtt

o o
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Abstract

The instant application provides methods and related compositions pertaining to
novel HIV envelope proteins. In some embodiments, the invention relates to methods and
compositions for the preparation, production, and administration of isolated novel HIV

envelope nucleic acid and protein sequences suitable, for example, as vaccines against HIV.
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