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DESCRIPTION

BACKGROUND OF THE INVENTION

[0001] Human Immunodeficiency Virus (HIV) affects millions of people worldwide, and the
prevention of HIV through an efficacious vaccine remains a very high priority, even in an era of
widespread antiretroviral treatment. HIV-1 is the most common and pathogenic strain of the
virus, with more than 90% of HIV/AIDS cases deriving from infection with HIV-1 group M. The
M group is subdivided further into clades or subtypes. An efficacious vaccine ideally would be
capable of eliciting both potent cellular responses and broadly neutralizing antibodies capable
of neutralizing HIV-1 strains from different clades.

[0002] The high genetic variability of HIV-1 makes the development of a HIV-1 vaccine an
unprecedented challenge. In order to improve coverage of potential T-cell epitopes, and
improve cellular responses, "mosaic" HIV-1 Gag, Pol and Env antigens, derived from HIV
Group Antigen (Gag), Polymerase (Pol), and Envelope (Env) proteins, were described by
others and developed in an attempt to provide maximal coverage of potential T-cell epitopes
(e.g., Barouch et al, Nat Med 2010, 16: 319-323). The mosaic antigens are similar in length
and domain structure to wild-type, naturally occurring HIV-1 antigens.

[0003] For example, mosaic HIV antigens described and used in vaccines include those
described in Barouch et al, supra, and WO 2010/059732 such as:

1. (a) Gag mosaic antigens including:

(a)(i) a first mosaic Gag sequence ("mos1Gag") having the amino acid sequence as set
forth herein in SEQ ID NO: 1, and

(a)(ii) a second mosaic Gag sequence ("mos2Gag") having the amino acid sequence as
set forth herein in SEQ ID NO: 2;

2. (b) Pol mosaic antigens including:

(b)(i) a first mosaic Pol sequence ("mos1Pol") having the amino acid sequence as set
forth herein in SEQ ID NO: 3, and

(b)(ii) a second mosaic Pol sequence ("mos2Pol") having the amino acid sequence as
set forth herein in SEQ ID NO: 4; and

3. (¢) Env mosaic antigens including:

(c)(i) a first mosaic Env sequence ("mos1Env") having the amino acid sequence as set
forth herein in SEQ ID NO: 5, and

(c)(ii) a second mosaic Env sequence ("mos2Env") having the amino acid sequence as
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set forth herein in SEQ ID NO: 6.

[0004] Sequences encoding these antigens have been cloned in vectors, for example, such as
recombinant adenoviral vectors, e.g., recombinant adenovirus serotype 26 (rAd26), and these
recombinant vectors were previously used as vaccines to generate immune responses to the
antigens (see e.g. Barouch et al, supra; and WO 2010/059732). For example, the mos1Gag
and mos1Pol mosaic antigen sequences are typically combined into a fusion protein of Gag
and Pol ("mos1GagPol"), and the coding sequence of which is cloned into a first Ad26 vector
("rAd26.mos1GagPol"); and the mos2Gag and mos2Pol antigen sequences are combined into
another fusion protein of Gag and Pol ("mos2GagPol"), and the coding sequence of which is
cloned into a second Ad26 vector ("rAd26.mos2GagPol"). Constructs encoding mos1Env and
mos2Env are typically cloned into separate Ad26 vectors ("rAd26.mos1Env" and
"rAd26.mos2Env", respectively).

[0005] A set of such mosaic antigens as described above gives good global coverage of Group
M HIV-1 isolates, where rAd26 vectors encoding mosaic 1 antigen sequences (e.g.,
rAd26.mos1GagPol and rAd26.mos1Env) favor clade B and CRFO1 HIV-1 subtypes, and rAd26
vectors encoding mosaic 2 antigen sequences (e.g., rAd26.mos2GagPol and rAd26.mos2Env)
favor clade C strains. Mosaic HIV-1 Gag, Pol, and Env antigens expressed in rAd26 vectors
can be used to improve both the breadth and depth of antigen-specific T-lymphocyte
responses in rhesus monkeys, without compromising the magnitude of both cellular and
humoral responses when compared with consensus or natural sequence HIV-1 antigens
(Barouch et al, supra; and WO 2010/059732).

[0006] However, upon further development efforts on the vaccine components described
above, it was found that rAd26.mos2Env showed non-optimal cell surface expression and
immune response in non-human primates, but moreover displayed a hitherto unreported,
unexpected and unpredictable non-optimal genetic stability during the manufacturing process
as compared to the other rAd26 vectors, such as rAd26.mos1Env. Thus, vaccines containing
rAd26.mos2Env may result in non-optimal immune responses against Clade C HIV-1 subtypes,
since the mos2Env mosaic antigen favors clade C HIV-1 strains. Accordingly, there is a need
for an alternative to the mos2Env antigen in vaccines against HIV that can be used to induce
improved immune responses against HIV-1 clade C.

BRIEF SUMMARY OF THE INVENTION

[0007] The invention relates to novel synthetic human immunodeficiency virus (HIV) envelope
proteins that have improved cell surface expression and genetic stability as compared to the
previously described mos2Env antigen. The invention also relates to compositions and
methods of using such novel synthetic HIV envelope proteins and/or coding sequences thereof
to induce increased immune responses against HIV-1, particularly HIV-1 clade C, preferably
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when used in combination with other HIV antigens.

[0008] In one general aspect, the invention relates to a nucleic acid encoding a synthetic HIV
envelope protein comprising the amino acid sequence of SEQ ID NO: 8, or SEQ ID NO:8
having one or more mutations selected from the group consisting of (i) 1529P (i.e., a
substitution of lle to Pro at position 529 of SEQ ID NO:8), (ii) K480E (i.e., a substitution of Lys
to Glu at position 480 of SEQ ID NO:8), and (iii) a combination of EK479-480RRRR (i.e. a
replacement of Glu-Lys at positions 479-480 of SEQ ID NO:8 with four consecutive Arg
residues), 1529P, A471C (i.e., a substitution of Ala to Cys at position 471 of SEQ ID NO:8) and
T575C (i.e., a substitution of Thr to Cys at position 575 of SEQ ID NO:8). In one embodiment,
the synthetic HIV envelope protein further comprises a signal sequence, for instance a signal
sequence having the amino acid sequence selected from the group consisting of SEQ ID NOs:
9-12. In one embodiment, the signal sequence has the amino acid sequence of SEQ ID NO: 9.

[0009] In certain embodiments, the synthetic HIV envelope protein further comprises a
transmembrane domain, preferably a transmembrane domain having the amino acid sequence
of SEQ ID NO: 13.

[0010] In certain embodiments, the synthetic HIV envelope protein further comprises a
fragment of a cytoplasmic domain, preferably a fragment of a cytoplasmic domain comprising
the amino acid sequence of SEQ ID NO: 14, or amino acids 1-4 thereof (i.e., NRVR). In
embodiments wherein the synthetic HIV envelope protein further comprises a transmembrane
domain and a fragment of a cytoplasmic domain, it is preferred that the protein also comprises
the amino acid sequence of SEQ ID NO: 37, which is fused to the carboxyl-terminus (C-
terminus) of SEQ ID NO:8 and the amino-terminus (N-terminus) of the transmembrane region.

[0011] In another embodiment, the synthetic HIV envelope protein comprises a trimerization
domain, for instance, a trimerization domain comprising the amino acid sequence of SEQ ID
NO: 15 (GCN4) or SEQ ID NO:16 (foldon domain). In one preferred embodiment, the
trimerization domain comprises the amino acid sequence of SEQ ID NO: 15. Such
embodiments with trimerization domains are useful for soluble (i.e. non membrane-bound)
synthetic HIV envelope proteins based on the ectodomain sequences provided herein, such as
that comprising the amino acid sequence of SEQ ID NO: 8, wherein the trimerization domain is
located at the C-terminus of the synthetic HIV envelope protein.

[0012] In yet other embodiments, the synthetic HIV envelope protein comprises SEQ ID NO: 8
with the following mutations: EK479-480RRRR, 1529P, A471C and T575C. The introduction of
6 consecutive arginine residues (positions 478 and 481 in the native sequence of SEQ ID NO:
8 already are Arg residues) results in a further optimized furin cleavage site, so that an
improved processed (i.e. cleaved) ectodomain is obtained. The three mutations of 1529P,
A471C and T575C are known as SOSIP mutations, wherefrom the last two mutations result in
introduction of a possible disulfide bridge between the newly created cysteine residues.
Overall, these mutations result in a soluble, trimerized, synthetic HIV envelope protein, without
necessity for a trimerization domain.
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[0013] In a preferred embodiment, the invention relates to a nucleic acid encoding a synthetic
HIV envelope protein comprising the amino acid sequence of SEQ ID NO: 17, SEQ ID NO: 18,
or aa 1-686 of SEQ ID NO: 19. Most preferably the synthetic HIV envelope protein encoded by
the nucleic acid comprises or consists of the amino acid sequence of SEQ ID NO: 18.

[0014] In another general aspect, the invention relates to a vector comprising a nucleic acid
encoding a synthetic HIV envelope protein according to an embodiment of the invention. In one
embodiment, the vector is a viral vector. In a preferred embodiment, the viral vector is an
adenoviral vector. In one preferred embodiment, the adenoviral vector is an adenovirus 26
vector.

[0015] Another general aspect of the invention relates to a composition, preferably a vaccine
composition, comprising an immunogenically effective amount of a vector according to an
embodiment of the invention, and a carrier, wherein the nucleic acid encoding the synthetic
HIV envelope protein is operably linked to a promoter sequence. In one embodiment, the
composition comprises an adenovirus vector, preferably an adenovirus 26 vector, encoding a
synthetic HIV envelope protein comprising the amino acid sequence of SEQ ID NO: 18.

[0016] In another general aspect, the invention relates to a vaccine combination for inducing
an immune response against a human immunodeficiency virus (HIV) in a subject in need
thereof. The vaccine combination comprises a first composition comprising an
immunogenically effective amount of a vector, preferably an adenovirus vector, more
preferably an adenovirus 26 vector, encoding a synthetic HIV envelope protein having the
amino acid sequence of SEQ ID NO: 18, a second composition comprising an immunogenically
effective amount of a second vector, preferably a second adenovirus vector, more preferably a
second adenovirus 26 vector, encoding an HIV antigenic polypeptide comprising the amino
acid sequence of SEQ ID NO: 5, and optionally at least one additional composition comprising
an immunogenically effective amount of at least one selected from the group consisting of a
vector encoding an antigenic polypeptide having the amino acid sequence selected from the
group consisting of SEQ ID NOs: 1-4, 28 and 29, and a polypeptide comprising an
immunogenically effective amount of an isolated HIV antigenic polypeptide, including but not
limited to, a polypeptide having residues 30-708 of the amino acid sequence of SEQ ID NO: 7,
or a polypeptide having residues 30-724 of SEQ ID NO:36, wherein the first composition,
second composition and optional additional composition are present in the same composition
or in one or more different compositions.

[0017] Yet another general aspect of the invention relates to methods of inducing an immune
response against a human immunodeficiency virus (HIV) in a subject in need thereof,
comprising administering to the subject a composition or vaccine combination according to an
embodiment of the invention. The invention also relates to methods of inducing an immune
response against an HIV comprising priming and boosting the immune response using a
composition or a vaccine combination according to an embodiment of the invention.
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[0018] Yet a further aspect of the invention relates to a synthetic HIV envelope protein
comprising the amino acid sequence of SEQ ID NO: 8, or SEQ ID NO: 8 having one or more
mutations selected from the group consisting of (i) 1529P, (ii) K480E, (iii) a combination of
EK479-480RRRR, 1529P, A471C and T575C. In one embodiment, the synthetic HIV envelope
protein comprises SEQ ID NO:8 with the mutations of EK479-480RRRR, 1529P, A471C and
T575C. In another embodiment, the synthetic HIV envelope protein comprises residues 30-704
or 30-711 of the amino acid sequence of SEQ ID NO: 18. In yet another embodiment the
synthetic HIV envelope protein comprises residues 30-686 of the amino acid sequence of SEQ
ID NO:19.

[0019] Another aspect of the invention relates to a cell, preferably an isolated cell, comprising
a vector according to an embodiment of the invention.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0020] The foregoing summary, as well as the following detailed description of the invention,
will be better understood when read in conjunction with the appended drawings. It should be
understood that the invention is not limited to the precise embodiments shown in the drawings.

[0021] In the drawings:

FIGS. 1A-1C are schematic representations of the structure of HIV envelope proteins; FIG. 1A
shows a full length HIV envelope protein; FIG. 1B shows the structure of a soluble single chain
HIV envelope protein according to an embodiment of the invention in which the
transmembrane domain (TM) is replaced with a GCN4 trimerization domain, and the furin
cleavage site is mutated (sC4); FIG. 1C shows the structure of a membrane bound HIV
envelope protein according to an embodiment of the invention comprising a transmembrane
domain and a fragment of a cytoplasmic domain (C4D7);

FIG. 2 shows expression levels of the soluble sC1 envelope protein, which is based on the
mos2Env mosaic antigen sequence with an additional C-terminal trimerization domain, and a
soluble synthetic HIV envelope protein (sC4) according to an embodiment of the invention;
expression was measured by quantitative Western blot using a polyclonal antibody against
gp120; plasmids encoding sC1 or sC4 were transiently expressed twice, and each transfection
was quantified twice by densitometry; the sC1 protein showed very low expression levels
compared to the sC4 synthetic HIV envelope protein, which showed relatively high expression
levels;

FIGS. 3A and 3B show the binding of synthetic HIV envelope proteins with monoclonal
antibody 17b (mAb17b) in the presence (light gray) and absence (dark gray) of soluble CD4 as
determined by ELISA assay; FIG. 3A shows binding of sC1; FIG. 3B shows binding of sC4;

FIG. 4 is an image of a Western blot from a native polyacrylamide gel electrophoresis of the
sC1 protein, and the sC4 synthetic HIV envelope protein;
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FIG. 5 shows the relative cell surface expression levels of the membrane-bound C1, C1D7, C4
and C4D7 synthetic HIV envelope proteins by FACS analysis of cells expressing these proteins
using an anti-gp120 polyclonal antibody (GP120), and by binding to broadly neutralizing
antibodies PG9 (PG9) and PG16 (PG16) that are quaternary-structure dependent and
preferentially bind to correctly folded Env trimer;

FIG. 6 is a graphical representation of the stability of adenovirus vectors containing sequences
encoding synthetic HIV envelope proteins of the invention including full-length C4 (FLC4),
C4D7, and sC4 after multiple viral passages; recombinant adenovirus 26 vectors were
generated in PER.C6 cells; after the initial 3 passages for transfection and plaque purification,
5 plaques were selected and upscaled for 10 passages in T25 format, resulting in a total viral
passage number (vpn) of 13; the stability after vpn 3, 5, 10, and 13 as determined by E1
transgene cassette polymerase chain reaction (PCR) is shown; for example, 3/5 means 3
plaques were stable out of 5 plaques tested, and 5/5 means 5 plaques were stable out of 5
plaques tested; and

FIGS. 7A and 7B show virus neutralization titers against HIV-1 envelope pseudotyped virus
particles (EVPs) in a TZM-bl cell-based neutralization assay in rabbits; log10-transformed ICsq

values of the high-adenoviral vector dosed groups were measured against EVPs VSV-G
(negative control) and MW965.26 (Tier 1A clade C) at weeks 1, 8, 14, and 20; each dot
represents the log10-transformed 1Csy value of an individual rabbit, with the group mean

indicated by a horizontal line; HD: Highest Dilution tested (upper solid line); LD: Lowest Dilution
tested (lower solid line); LOB: limit of background, 95 percentile value of compiled negative
samples (dotted line); Log10 IC5y values exceeding the LD or HD threshold were set at the

corresponding line; a one-way non-parametric comparison with control using the Dunn method
for joint ranking was done for each time point; statistically significant differences are indicated
in the graphs: * = P<0.05, *™ = P<0.01, and ™* = P<0.001; FIG. 7A shows the results with VSV-
G (negative control); and FIG. 7B shows the results with MW965.26 (Tier 1A clade C).

DETAILED DESCRIPTION OF THE INVENTION

[0022] Discussion of documents, acts, materials, devices, articles or the like which has been
included in the present specification is for the purpose of providing context for the invention.
Such discussion is not an admission that any or all of these matters form part of the prior art
with respect to any inventions disclosed or claimed.

[0023] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood to one of ordinary skill in the art to which this invention
pertains. Otherwise, certain terms used herein have the meanings as set forth in the
specification. It must be noted that as used herein and in the appended claims, the singular
forms "a," "an," and "the" include plural reference unless the context clearly dictates otherwise.
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[0024] As used herein, "subject" means any animal, preferably a mammal, most preferably a
human, to whom will be or has been administered a vector, composition or combination
vaccine according to embodiments of the invention. The term "mammal" as used herein,
encompasses any mammal. Examples of mammals include, but are not limited to, cows,
horses, sheep, pigs, cats, dogs, mice, rats, rabbits, guinea pigs, monkeys, humans, etc., more
preferably a human.

[0025] The invention generally relates to synthetic HIV envelope proteins, nucleic acid and
vectors encoding the synthetic HIV envelope proteins, and methods of inducing an immune
response against HIV with vectors encoding the synthetic HIV envelope proteins or the
synthetic HIV envelope proteins, alone or in combination with one or more additional vectors
encoding one or more additional HIV antigenic polypeptides and/or in combination with one or
more additional isolated HIV antigenic polypeptides.

[0026] Human immunodeficiency virus (HIV) is a member of the genus Lentivirinae, which is
part of the family of Retroviridae. Two species of HIV infect humans: HIV-1 and HIV-2. HIV-1 is
the most common strain of HIV virus, and is known to be more pathogenic than HIV-2. As used
herein, the terms "human immunodeficiency virus" and "HIV" refer, but are not limited to, HIV-1
and HIV-2.

[0027] HIV is categorized into multiple clades with a high degree of genetic divergence. As
used herein, the term "HIV clade” or "HIV subtype” refers to related human immunodeficiency
viruses classified according to their degree of genetic similarity. There are currently three
groups of HIV-1 isolates: M, N and O. Group M (major strains) consists of at least ten clades, A
through J. Group O (outer strains) can consist of a similar number of clades. Group N is a new
HIV-1 isolate that has not been categorized in either group M or O.

[0028] As used herein, the terms "HIV antigenic polypeptide,” "HIV antigenic protein,"” and "HIV
immunogen” refer to a polypeptide capable of inducing an immune response, e.g., a humoral
and/or cellular mediated response, against HIV in a subject. The antigenic polypeptide can be
a protein of the HIV, a fragment or epitope thereof, or a combination of multiple HIV proteins or
portions thereof, that can induce an immune response or produce an immunity, e.g., protective
immunity, against the HIV in a subject.

[0029] Preferably, an antigenic polypeptide is capable of raising in a host a protective immune
response, e.g., inducing an immune response against a viral disease or infection, and/or
producing an immunity in (i.e., vaccinatcs) a subject against a viral disease or infection, that
protects the subject against the viral disease or infection. For example, the antigenic
polypeptide can comprise a protein or fragments thereof from Simian Immunodeficiency Virus
(SIV) or an HIV, such as the HIV or SIV envelope gp160 protein, the HIV or SIV matrix/capsid
proteins, and the HIV or SIV gag, po/ and env gene products.

[0030] An HIV antigenic polypeptide can be any HIV-1 or HIV-2 antigen or fragment thereof.
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Examples of HIV antigens include, but are not limited to gag, po/, and env gene products,
which encode structural proteins and essential enzymes. Gag, pol, and env gene products are
synthesized as polyproteins, which are further processed into multiple other protein products.
The primary protein product of the gag gene is the viral structural protein gag polyprotein,
which is further processed into MA, CA, SP1, NC, SP2, and P6 protein products. The po/ gene
encodes viral enzymes (Pol, polymerase), and the primary protein product is further processed
into RT, RNase H, IN, and PR protein products. The env gene encodes structural proteins,
specifically glycoproteins of the virion envelope. The primary protein product of the env gene is
gp160, which is further processed into gp120 and gp41. Other examples of HIV antigens
include gene regulatory proteins Tat and Rev; accessory proteins Nef, Vpr, Vif and Vpu; capsid
proteins, nucleocapsid proteins, and p24 viral protein.

[0031] In certain embodiments, the HIV antigenic polypeptide comprises an HIV Gag, Env, or
Pol antigen, or any antigenic portion or epitope or combination thereof, preferably an HIV-1
Gag, Env, or Pol antigen or any antigenic portion or epitope or combination thereof.

[0032] HIV antigenic polypeptides can also be mosaic HIV antigens. As used herein, "mosaic
antigen" refers to a recombinant protein assembled from fragments of natural sequences.
Mosaic antigens resemble natural antigens, but are optimized to maximize the coverage of
potential T-cell epitopes found in the natural sequences, which improves the breadth and
coverage of the immune response. Mosaic HIV antigens for use with the invention are
preferably mosaic Gag, Pol, and/or Env antigens, and more preferably a mosaic HIV-1 Gag,
Pol, and/or Env antigens. As used herein, "a mosaic HIV Gag, Pol, and/or Env antigen"
specifically refers to a mosaic antigen comprising multiple epitopes derived from one or more
of the Gag, Pol and/or Env polyprotein sequences of HIV.

[0033] In one embodiment, a mosaic HIV antigen for use with the invention is a mosaic HIV
Gag antigen with epitopes derived from the sequences of gag gene products (examples are
provided in SEQ ID NOs: 1, 2); a mosaic HIV Pol antigen with epitopes derived from the
sequences of po/ gene products (examples are provided in SEQ ID NOs: 3, 4); or a mosaic HIV
Env antigen with epitopes derived from the sequences of env gene products (examples arc
provided in SEQ ID NOs: 5, 6; also the novel antigens of the invention, e.g. in SEQ ID NOs: 8,
17, 18, 19, can be considered mosaic HIV Env antigens). In certain embodiments, a mosaic
HIV antigen for use with the invention may comprise a combination of epitopes derived from
sequences of gag, pol and/or env gene products. lllustrative and non-limiting examples
include mosaic Env-Pol antigens with epitopes derived from the sequences of env and pol
gene products; mosaic Gag-Pol antigens with epitopes derived from the sequences of gag and
pol gene products; and mosaic Gag-Env antigens with epitopes derived from the sequences of
gag and env gene products. The sequences of gag, pol and env gene products can be
derived from one or more clades.

[0034] Examples of mosaic HIV Gag, Pol and/or Env antigens that can be used in the invention
include those described in, e.g., US20120076812; Barouch et al., Nat Med 2010, 16:319-323;
and Barouch et al., Cell 155:1-9, 2013, all of which are incorporated herein by reference in
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their entirety. Preferably, mosaic HIV Gag, Pol, and/or Env antigens for use with the present
invention include, but are not limited to, mos1Gag (SEQ ID NO: 1), mos2Gag (SEQ ID NO: 2),
mos1Pol (SEQ ID NO: 3), mos2Pol (SEQ ID NO: 4), mos1Env (SEQ ID NO: 5), mos2Env (SEQ
ID NO: 6), mos1GagPol (SEQ ID NO: 28), mos2GagPol (SEQ ID NO: 29), and combinations
thereof.

[0035] As used herein, each of the terms "HIV envelope protein," "env protein," and "Env"
refers to a protein that is expressed on the envelope of an HIV virion and enables an HIV to
target and attach to the plasma membrane of HIV infected cells, or a fragment or derivative
thereof that can induce an immune response or produce an immunity against the HIV in a
subject in need thereof. The HIV env gene encodes the precursor protein gp160, which is
proteolytically cleaved into the two mature envelope glycoproteins, gp120 and gp41. The
cleavage reaction is mediated by a host cell protease, furin, at a sequence highly conserved in
retroviral envelope glycoprotein precursors. More specifically, gp160 trimerizes to (gp 160);

and then undergoes cleavage into the two noncovalently associated gp120 and gp41. Viral
entry is subsequently mediated by a trimer of gp120/gp41 heterodimers. Gp120 is the receptor
binding fragment, and binds to the CD4 receptor on a target cell that has such a receptor, such
as, e.g., a T-helper cell. Gp41, which is noncovalently bound to gp120, is the fusion fragment
and provides the second step by which HIV enters the cell. Gp41 is originally buried within the
viral envelope, but when gp120 binds to a CD4 receptor, gp120 changes its conformation
causing gp41 to become exposed, where it can assist in fusion with the host cell. Gp140 is the
uncleaved ectodomain of trimeric gp160, i.e., (gp160)3, that has been used as a surrogate for

the native state of the clcavcd, viral spike.

[0036] According to embodiments of the invention, an "HIV envelope protein” can be a gp160,
gp140, gp120, gp41 protein, combinations, fusions, truncations or derivatives thereof. For
example, an "HIV envelope protein” can include a gp120 protein noncovalently associated with
a gp41 protein. It can also include a stabilized trimeric gp140 protein that can have or can be
modified to include a trimerization domain that stabilizes trimers of gp140. Examples of
trimerization domains include, but are not limited to, the T4-fibritin "foldon" trimerization
domain; the coiled-coil trimerization domain derived from GCN4; and the catalytic subunit of E.
coli aspartate transcarbamoylase as a trimer tag. An "HIV envelope protein” can also be a
truncated HIV envelope protein including, but not limited to, envelope proteins comprising a C-
terminal truncation in the ectodomain (i.e. the domain that extends into the extracellular
space), a truncation in the gp41, such as a truncation in the transmembrane domain of gp41,
or a truncation in the cytoplasmic domain of gp41. An "HIV envelope protein” can further be a
derivative of a naturally occurring HIV envelope protein having sequence mutations, e.g., in the
furin cleavage sites, and/or so-called SOSIP mutations.

[0037] Preferably, an "HIV envelope protein” is a "synthetic HIV envelope protein." As used
herein, the term "synthetic HIV envelope protein" refers to a non-naturally occurring HIV
envelope protein that is optimized to induce an immune response or produce an immunity
against one or more naturally occurring HIV strains in a subject in need thereof. Mosaic HIV
Env proteins are examples of synthetic HIV Env proteins, and the invention provides novel
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synthetic HIV Env antigens, e.g. the ones comprising SEQ ID NOs: 8, 17, 18, or 19.

Svynthetic HIV envelope proteins and coding sequences thereof

[0038] Embodiments of the invention relate to novel synthetic HIV envelope proteins and
nucleic acid molecules encoding these.

[0039] In one embodiment, the invention relates to a synthetic HIV envelope protein
comprising the amino acid sequence of SEQ ID NO: 8, or SEQ ID NO:8 having one or more
mutations selected from the group consisting of (i) 1529P, (ii) K480E, and (iii) a combination of
EK479-480RRRR, [1529P, A471C and T575C. SEQ ID NO:8 comprises a synthetic mature
gp120 and a synthetic truncated gp41 without the transmembrane region, nor the cytoplasmic
domain. SEQ ID NO:8 is a non-naturally occurring sequence comprised of a chimera of
sequences from the mos2Env mosaic antigen (SEQ ID NO: 6), and other HIV envelope protein
sequences. The sequence of the novel synthetic Env antigen comprising SEQ ID NO:8 is
optimized to provide broad coverage and an enhanced T-cell response against HIV clade C
(as compared to the mos2Env antigen (SEQ ID NO: 6)). In certain embodiments, further amino
acids can be added to SEQ ID NO: 8 or one of its variants defined herein.

[0040] In certain embodiments, the synthetic HIV envelope protein further comprises a signal
sequence. The synthetic HIV envelope protein is synthesized with a signal sequence that is
cleaved from the nascent polypeptide chain during its transport into the lumen of the
endoplasmic reticulum (ER). In principle, any known signal sequence could be used. Preferably
an HIV Env signal sequence or a variant thereof is used. Different signal sequences have been
used in the art for HIV Env proteins (see e.g. WO 2014/107744). In certain embodiments, the
signal sequence comprises SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11 or SEQ ID NO:12. In
one preferred embodiment, the signal sequence comprises SEQ ID NO: 9.

[0041] In certain embodiments, the synthetic HIV envelope protein further comprises a
transmembrane domain. The transmembrane domain anchors the synthetic HIV envelope
protein to the ER membrane, and contributes to membrane assembly and function of the HIV
envelope. Preferably, the transmembrane domain comprises SEQ ID NO:13.

[0042] In another embodiment, the synthetic HIV envelope protein comprises a gp41 having a
truncated cytoplasmic domain. The gp41 has an unusually long cytoplasmic domain at its
carboxyl end, typically about 150 amino acids (Edwards et al., J. Virology, 2002, 76:2683-
2691). Truncation of the cytoplasmic domain was reported to induce exposure of conserved
regions in the ectodomain of HIV-1 Env protein (/d.). The truncated cytoplasmic domain in a
synthetic HIV envelope of the invention can range from one to about 140 amino acids, such as
1,2,3,4,5,6,7,8,9, 10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, or 140 amino
acids of a full-length cytoplasmic domain. In certain embodiments the truncated cytoplasmic
domain is derived from amino acids 704-862 of SEQ ID NO: 17 (i.e. from the cytoplasmic
domain of the C4 molecule of the invention), by truncation after a given amino acid up to the C-
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terminus. In a preferred embodiment, the synthetic HIV envelope protein comprises a
truncated cytoplasmic domain having 1 to 10 amino acids residues, more preferably 4 to 8
amino acid residues, and most preferably 7 amino acid residues of an HIV gp41 cytoplasmic
domain. The cytoplasmic domain or fragment thereof of a synthetic HIV envelope protein is
located C-terminal to the extracellular domain (ectodomain), and when the synthetic HIV
envelope protein also comprises a transmembrane domain, the cytoplasmic domain or
fragment thereof is located C-terminal to the transmembrane domain. See, e.g., FIGS. 1A and
1C. In a particular embodiment, the synthetic HIV envelope protein comprises a gp41 with a
truncated cytoplasmic domain having the amino acid sequence of SEQ ID NO:14 or a fragment
thereof, such as residues 1-4 thereof (i.e. NRVR). Other truncated cytoplasmic domains have
been described and could be used (e.g. Schiernle et al., PNAS 1997; Abrahamyan et al., J
Virol 2005).

[0043] In embodiments wherein the synthetic HIV envelope protein further comprises a
transmembrane domain and a fragment of a cytoplasmic domain, it is preferred that the
protein also comprises the amino acid sequence of SEQ ID NO: 37, which contains residues
655-682 of SEQ ID NO: 18, wherein the amino acid sequence of SEQ ID NO: 37 is fused to the
C-terminus of SEQ ID NO: 8 and the N-terminus of the transmembrane domain.

[0044] In a particularly preferred embodiment of the invention, the synthetic HIV envelope
protein further comprises a transmembrane domain, such as that having the amino acid
sequence of SEQ ID NO:13, and a truncated cytoplasmic domain or a fragment of cytoplasmic
domain, such as that having the amino acid sequence of SEQ ID NO: 14 or residues 1-4 of
SEQ ID NO:14 (i.e., NRVR). Most preferably, the synthetic HIV envelope protein comprises or
consists of the amino acid sequence of SEQ ID NO: 18, with or without the signal sequence
(i.e., amino acid resides 1-29 of SEQ ID NO:18).

[0045] In another embodiment, the synthetic HIV envelope protein comprises a trimerization
domain that replaces an Env transmembrane region. The trimerization domain increases the
stability of an Env trimeric structure. Preferably, the synthetic HIV envelope protein comprises a
gp140 polypeptide that is modified to include a trimerization domain that stabilizes trimers of
gp140. Examples of trimerization domains include, but are not limited to, the T4-fibritin "foldon"
trimerization domain, such as that comprising the amino acid sequence of SEQ ID:16; the
coiled-coil trimerization domain derived from GCN4, such as that comprising the amino acid
sequence of SEQ ID:15; the catalytic subunit of E. coli aspartate transcarbamoylase as a trimer
tag; or matrillin-based trimerization motifs. If present, the trimerization domain typically is
located C-terminal to the extracellular domain (see FIG. 1B). In certain preferred embodiments
where the synthetic HIV envelope protein comprises a trimerization domain, the synthetic HIV
envelope protein comprises the amino acid sequence of SEQ ID NO: 19, with or without the
signal sequence (i.e., amino acid residues 1-29 of SEQ ID NO:19). These embodiments with
trimerization domains are mainly useful for soluble ectodomain variants of the synthetic HIV
envelope protein. In certain embodiments of such soluble variants of the invention, it is
possible to mutate the furin cleavage site (e.g. mutation of Lys to Glu at position 480 in SEQ ID
NO: 8) to inactivate this cleavage site, so that the protein will be a single chain; this combines



DK/EP 3584252 T3

well with a trimerization domain, especially with the GCN4 trimerization domain of SEQ ID NO:
19.

[0046] Alternative versions of such soluble ectodomain variants of the synthetic HIV envelope
protein without use of trimerization domains are also embodiments of the invention, and can be
prepared from SEQ ID NO: 8 by combining mutations that optimize the furin cleavage site
(replacing the Gly-Lys dipeptide at positions 479-480 by four Arg residues) as well as so-called
SOSIP mutations (I>P mutation at position 529, and introduction of a disulfide bridge between
positions 471 and 575 by replacement of the respective Ala and Thr on those positions in SEQ
ID NO: 8 each with a Cys residue). This yields a protein having the amino acid sequence of
SEQ ID NO: 8 with the following combination of mutations: EK479-480RRRR, 1529P, A471C
and T575C.

[0047] One possible modification to further increase the trimer content of a synthetic HIV
envelope protein of the invention (comprising SEQ ID NO: 8), is modification of lle to Pro at
position 529. This can be effective for both soluble and membrane-bound variants.

Vectors

[0048] Another general aspect of the invention relates to vectors comprising nucleic acid
encoding a synthetic HIV envelope protein. According to embodiments of the invention, the
vectors can comprise any of the synthetic HIV envelope proteins described herein. In a
preferred embodiment of the invention, the vector comprises nucleic acid encoding a synthetic
HIV envelope protein comprising the amino acid sequence of SEQ ID NO: 8, SEQ ID NO:17,
SEQ ID NO: 18, or SEQ ID NO: 19, and more preferably SEQ ID NO: 18.

[0049] According to embodiments of the invention, the nucleic acid encoding the synthetic HIV
envelope protein is operably linked to a promoter, meaning that the nucleic acid is under the
control of a promoter. The promoter can be a homologous promoter (i.e., derived from the
same genetic source as the vector) or a heterologous promoter (i.e., derived from a different
vector or genetic source). Examples of suitable promoters include the cytomegalovirus (CMV)
promoter and the Rous Sarcoma virus (RSV) promoter. Preferably, the promoter is located
upstream of the nucleic acid within an expression cassette. An exemplary CMV promoter
sequence that can be operably linked to nucleic acid encoding the synthetic HIV envelope
protein is shown in SEQ ID NO: 24.

[0050] According to embodiments of the invention, a vector can be an expression vector.
Expression vectors include, but are not limited to, vectors for recombinant protein expression
and vector for delivery of nucleic acid into a subject for expression in a tissue of the subject,
such as a viral vector. Examples of viral vectors suitable for use with the invention include, but
are not limited to adenoviral vectors, adeno-associated virus vectors, pox virus vectors, MVA
vectors, enteric virus vectors, Venezuelan Equine Encephalitis virus vectors, Semliki Forest
Virus vectors, Tobacco Mosaic Virus vectors, lentiviral vectors, etc. The vector can also be a
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non-viral vector. Examples of non-viral vectors include, but are not limited to plasmids,
bacterial artificial chromosomes, yeast artificial chromosomes, bacteriophages, etc.

[0051] In certain embodiments of the invention, the vector is an adenovirus vector. An
adenovirus according to the invention belongs to the family of the Adenoviridae, and preferably
is one that belongs to the genus Mastadenovirus. It can be a human adenovirus, but also an
adenovirus that infects other species, including but not limited to a bovine adenovirus (e.g.
bovine adenovirus 3, BAdV3), a canine adenovirus (e.g. CAdV2), a porcine adenovirus (e.g.
PAdV3 or 5), or a simian adenovirus (which includes a monkey adenovirus and an ape
adenovirus, such as a chimpanzee adenovirus or a gorilla adenovirus). Preferably, the
adenovirus is a human adenovirus (HAdV, or AdHu), or a simian adenovirus such as
chimpanzee or gorilla adenovirus (ChAd, AdCh, or SAdV). In the invention, a human
adenovirus is meant if referred to as Ad without indication of species, e.g. the brief notation
"Ad26" means the same as HadV26, which is human adenovirus serotype 26. Also, as used
herein, the notation "rAd" means recombinant adenovirus, e.g., "rAd26" refers to recombinant
human adenovirus 26.

[0052] Most advanced studies have been performed using human adenoviruses, and human
adenoviruses are preferred according to certain aspects of the invention. In certain preferred
embodiments, a recombinant adenovirus according to the invention is based upon a human
adenovirus. In preferred embodiments, the recombinant adenovirus is based upon a human
adenovirus serotype 5, 11, 26, 34, 35, 48, 49, 50, 52, etc. According to a particularly preferred
embodiment of the invention, an adenovirus is a human adenovirus of serotype 26. An
advantage of this serotypes is a low seroprevalence and/or low pre-existing neutralizing
antibody titers in the human population, and experience with use in human subjects in clinical
trials.

[0053] Simian adenoviruses generally also have a low seroprevalence and/or low pre-existing
neutralizing antibody titers in the human population, and a significant amount of work has been
reported using chimpanzee adenovirus vectors (e.g. US6083716; WO 2005/071093; WO
2010/086189; WO 2010085984; Farina et al, 2001, J Virol 75: 11603-13 [13]; Cohen et al,
2002, J Gen Virol 83: 151-55 [69]; Kobinger et al, 2006, Virology 346: 394-401 [70]; Tatsis et
al., 2007, Molecular Therapy 15: 608-17 [71]; see also review by Bangari and Mittal, 2006,
Vaccine 24: 849-62 [72]; and review by Lasaro and Ertl, 2009, Mol Ther 17: 1333-39 [73]).
Hence, in other embodiments, the recombinant adenovirus according to the invention is based
upon a simian adenovirus, e.g. a chimpanzee adenovirus. In certain embodiments, the
recombinant adenovirus is based upon simian adenovirus type 1, 7, 8, 21, 22, 23, 24, 25, 26,
271, 28.1, 29, 30, 31.1, 32, 33, 34, 35.1, 36, 37.2, 39, 40.1,41.1, 42.1, 43, 44, 45, 46, 48, 49,
50 or SA7P.

[0054] Preferably, the adenovirus vector is a replication deficient recombinant viral vector, such
as rAd26, rAd35, rAd48, rAd5HVR48, etc.

[0055] In a preferred embodiment of the invention, the adenoviral vectors comprise capsid



DK/EP 3584252 T3

proteins from rare serotypes including Ad26. In the typical embodiment, the vector is an rAd26
virus. An "adenovirus capsid protein” refers to a protein on the capsid of an adenovirus (e.g.,
Ad26, Ad35, rAd48, rAd5SHVRA48 vectors) that is involved in determining the serotype and/or
tropism of a particular adenovirus. Adenoviral capsid proteins typically include the fiber, penton
and/or hexon proteins. As used herein a "capsid protein” for a particular adenovirus, such as
an "Ad26 capsid protein" can be, for example, a chimeric capsid protein that includes at least a
part of an Ad26 capsid protein. In certain embodiments, the capsid protein is an entire capsid
protein of Ad26. In certain embodiments, the hexon, penton and fiber are of Ad26.

[0056] One of ordinary skill in the art will recognize that elements derived from multiple
serotypes can be combined in a single recombinant adenovirus vector. Thus, a chimeric
adenovirus that combines desirable properties from different serotypes can be produced.
Thus, in some embodiments, a chimeric adenovirus of the invention could combine the
absence of pre-existing immunity of a first serotype with characteristics such as temperature
stability, assembly, anchoring, production yield, redirected or improved infection, stability of the
DNA in the target cell, and the like.

[0057] In certain embodiments the recombinant adenovirus vector useful in the invention is
derived mainly or entirely from Ad26 (i.e., the vector is rAd26). In some embodiments, the
adenovirus is replication deficient, e.g., because it contains a deletion in the E1 region of the
genome. For adenoviruses being derived from non-group C adenovirus, such as Ad26 or
Ad35, it is typical to exchange the E4-orf6 coding sequence of the adenovirus with the E4-orf6
of an adenovirus of human subgroup C such as Ad5. This allows propagation of such
adenoviruses in well-known complementing cell lines that express the E1 genes of Ad5, such
as for example 293 cells, PER.C6 cells, and the like (see, e.g. Havenga, et al., 2006, J Gen
Virol 87: 2135-43; WO 03/104467). However, such adenoviruses will not be capable of
replicating in non-complcmenting cells that do not express the E1 genes of Ad5.

[0058] The preparation of recombinant adenoviral vectors is well known in the art. Preparation
of rAd26 vectors is described, for example, in WO 2007/104792 and in Abbink et al., (2007)
Virol 81(9): 4654-63. Exemplary genome sequences of Ad26 are found in GenBank Accession
EF 153474 and in SEQ ID NO:1 of WO 2007/104792. Examples of vectors useful for the
invention for instance include those described in W02012/082918, the disclosure of which is
incorporated herein by reference in its entirety.

[0059] Typically, a vector useful in the invention is produced using a nucleic acid comprising
the entire recombinant adenoviral genome (e.g., a plasmid, cosmid, or baculovirus vector).
Thus, the invention also provides isolated nucleic acid molecules that encode the adenoviral
vectors of the invention. The nucleic acid molecules of the invention can be in the form of RNA
or in the form of DNA obtained by cloning or produced synthetically. The DNA can be double-
stranded or single-stranded.

[0060] The adenovirus vectors useful in the invention are typically replication deficient. In these
embodiments, the virus is rendered replication deficient by deletion or inactivation of regions
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critical to replication of the virus, such as the E1 region. The regions can be substantially
deleted or inactivated by, for example, inserting a gene of interest, such as a gene encoding a
synthetic HIV envelope protein (usually linked to a promoter), or a gene encoding an HIV
antigenic polypeptide (usually linked to a promoter) within the region. In some embodiments,
the vectors of the invention can contain deletions in other regions, such as the E2, E3 or E4
regions, or insertions of heterologous genes linked to a promoter within one or more of these
regions. For E2- and/or E4-mutated adenoviruses, generally E2- and/or E4-complementing cell
lines are used to generate recombinant adenoviruses. Mutations in the E3 region of the
adenovirus need not be complemented by the cell line, since E3 is not required for replication.

[0061] A packaging cell line is typically used to produce sufficient amounts of adenovirus
vectors for use in the invention. A packaging cell is a cell that comprises those genes that have
been deleted or inactivated in a replication deficient vector, thus allowing the virus to replicate
in the cell. Suitable packaging cell lines for adenoviruses with a deletion in the E1 region
include, for example, PER.C6, 911, 293, and E1 A549.

[0062] According to embodiments of the invention, and as noted above, any of the synthetic
HIV envelope proteins described herein can be expressed in the vectors of the invention. In
view of the degeneracy of the genetic code, the skilled person is well aware that several
nucleic acid sequences can be designed that encode the same protein, according to methods
entirely routine in the art. The nucleic acid encoding the synthetic HIV envelope protein can
optionally be codon-optimized to ensure proper expression in the treated host (e.g., human).
Codon-optimization is a technology widely applied in the art. Some non-limiting examples of
sequences encoding a synthetic HIV envelope protein of the invention are provided in SEQ ID
NOs: 25, 26 and 27. Typically, the nucleic acid encoding the synthetic HIV envelope protein is
cloned into the E1 and/or the E3 region of the adenoviral genome.

[0063] In a preferred embodiment of the invention, the vector is an adenovirus vector, and
more preferably a rAd26 vector, most preferably a rAd26 vector with at least a deletion in the
E1 region of the adenoviral genome, e.g. such as that described in Abbink, J Virol, 2007. 81(9):
p. 4654-63, which is incorporated herein by reference.

[0064] The invention also provides cells, preferably isolated cells, comprising any of the
vectors described herein. The cells can be used for recombinant protein production, or for the
production of viral particles.

[0065] Embodiments of the invention thus also relate to a method of a making a synthetic HIV
antigenic polypeptide. The method comprises transfecting a host cell with an expression vector
comprising nucleic acid encoding the synthetic HIV antigenic polypeptide operably linked to a
promoter, growing the transfected cell under conditions suitable for expression of the synthetic
HIV antigenic polypeptide, and isolating the synthetic HIV antigentic polypeptide from the cell.
The synthetic HIV antigenic polypeptide can be isolated or collected from the cell by any
method known in the art including affinity chromatography, etc. Techniques used for
recombinant protein expression will be well known to one of ordinary skill in the art in view of
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the present disclosure.

[0066] The invention also includes a method for manufacturing a vector encoding a synthetic
HIV antigenic polypeptide of the invention, the method comprising culturing a cell that
comprises the vector, to propagate and multiply the vector during said culturing, and isolating
the vector that encodes the synthetic HIV antigenic polypeptide of the invention from the cell
culture, e.g. from the cells, from the culture medium, or both. The vector may be further
purified according to methods known in the art.

[0067] In certain embodiments, the invention provides a vector according to an embodiment of
the invention comprising a nucleic acid encoding a synthetic HIV antigenic polypeptide, and in
certain exemplary embodiments the nucleic acid has a nucleotide sequence selected from the
group consisting of SEQ ID NO: 25, 26 and 27.

Compositions

[0068] In another general aspect, the invention relates to a composition comprising a vector
comprising a nucleic acid encoding a synthetic HIV envelope protein and a carrier. According
to embodiments of the invention, any of vectors described herein can be included in the
composition. Preferably, the vector is a viral vector, more preferably an adenovirus vector, and
even more preferably an adenovirus 26 vector. In a preferred embodiment, a composition
comprises an adenovirus vector, preferably an adenovirus 26 vector encoding a synthetic HIV
envelope protein comprising the amino acid sequence of SEQ ID NO: 8, SEQ ID NO: 18, or
SEQ ID NO: 19, and more preferably the amino acid sequence of SEQ ID NO: 18.

[0069] In one aspect, the invention provides a combination vaccine comprising one or more
vectors together comprising nucleic acid sequences encoding (i) a synthetic HIV envelope
protein comprising the amino acid sequence of SEQ ID NO: 8 (e.g. SEQ ID NO: 18 or 19) and
(ii) a second HIV envelope protein comprising the amino acid sequence of SEQ ID NO: 5. The
vectors may each be in a separate composition, or be combined in a single composition. Both
nucleic acids in the vector(s) are intended to be administered to one subject, which will result in
an immune response to HIV that is broader than the immune response that would be obtained
upon administration of either vector alone. Both nucleic acid sequences could also be present
on one single vector.

[0070] According to embodiments of the invention, a composition comprises an
immunogenically effective amount of a vector, such as a viral vector. As used herein, "an
immunogenically effective amount" or "immunologically effective amount” means an amount of
a composition sufficient to induce a desired immune effect or immune response in a subject in
need thereof. In one embodiment, an immunogenically effective amount means an amount
sufficient to induce an immune response in a subject in need thereof. In another embodiment,
an immunogenically effective amount means an amount sufficient to produce immunity in a
subject in need thereof, e.g., provide a protective effect against a disease such as a viral
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infection. An immunogenically effective amount can vary depending upon a variety of factors,
such as the physical condition of the subject, age, weight, health, etc.; the particular
application, whether inducing immune response or providing protective immunity; the specific
recombinant vector administered; the immunogen or antigenic polypeptide encoded by the
recombinant vector administered; the specific antigenic polypeptide administered; and the
particular disease, e.g., viral infection, for which immunity is desired. An immunogenically
effective amount can readily be determined by one of ordinary skill in the art in view of the
present disclosure.

[0071] As general guidance, an immunogenically effective amount when used with reference to
a recombinant viral vector such as an adenviral vector can range from about 108 viral particles

to about 102 viral particles, for example 108, 102 1019 10" or 10'2 viral particles. An
immunogenically effective amount can be administered in a single composition, or in multiple
compositions, such as 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 compositions (e.g., tablets, capsules or
injectables), wherein the administration of the multiple capsules or injections collectively
provides a subject with the immunogenically effective amount. In general, when used with
reference to a polypeptide, such as an isolated antigenic polypeptide, an immunogenically
effective amount can range from, e.g. about 0.3 to about 3000 microgram (ug), e.g. 1-1000 ug,
e.g. 10-500 pg, e.g. about 10, 50, 100, 150, 200, 250, 300, 350, 400, 450 or 500 pg. As a non-
limiting example, it is possible to combine administration of the vector encoding the synthetic
HIV Env antigen of the invention (having SEQ ID NO: 8) with administration of an Env
polypeptide, e.g. 250 pg of HIV Clade C Env trimer protein having amino acids 30-708 of SEQ
ID NO: 7. It is also possible to administer an immunogenically effective amount to a subject,
and subsequently administer another dose of an immunogenically effective amount to the
same subiject, in a so-called prime-boost regimen. This general concept of a prime-boost
regimen is well known to the skill person in the vaccine field. Further booster administrations
can optionally be added to the regimen, as needed.

[0072] Compositions of the invention further comprise a carrier. A carrier can include one or
more pharmaceutically acceptable excipients such as binders, disintegrants, swelling agents,
suspending agents, emulsifying agents, wetting agents, lubricants, flavorants, sweeteners,
preservatives, dyes, solubilizers and coatings. The precise nature of the carrier or other
material can depend on the route of administration, e.g., intramuscular, subcutaneous, oral,
intravenous, cutaneous, intramucosal (e.g., gut), intranasal or intraperitoneal routes. For liquid
injectable preparations, for example, suspensions and solutions, suitable carriers and additives
include water, glycols, oils, alcohols, preservatives, coloring agents and the like. For solid oral
preparations, for example, powders, capsules, caplets, gelcaps and tablets, suitable carriers
and additives include starches, sugars, diluents, granulating agents, lubricants, binders,
disintegrating agents and the like. For nasal sprays/inhalant mixtures, the aqueous
solution/suspension can comprise water, glycols, oils, emollients, stabilizers, wetting agents,
preservatives, aromatics, flavors, and the like as suitable carriers and additives.

[0073] Compositions of the invention can be formulated in any matter suitable for
administration to a subject to facilitate administration and improve efficacy, including, but not
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limited to, oral (enteral) administration and parenteral injections. The parenteral injections
include intravenous injection or infusion, intra-arterial injection, subcutaneous injection,
intramuscular injection, and intra-articular injection. Compositions of the invention can also be
formulated for other routes of administration including transmucosal, ocular, rectal, long acting
implantation, sublingual administration, under the tongue, from oral mucosa bypassing the
portal circulation, inhalation, or intranasal.

[0074] According to certain embodiments of the invention, a composition comprises an
immunogenically effective amount of purified or partially purified adenovirus vector, such as an
adenovirus 26 vector, comprising a nucleic acid encoding a synthetic HIV envelope protein of
the invention. Said compositions can be formulated as a vaccine (also referred to as an
"immunogenic composition™) according to methods well known in the art.

[0075] Compositions of the invention can further optionally comprise an adjuvant to enhance
immune responses. The terms "adjuvant” and "immune stimulant" are used interchangeably
herein, and are defined as one or more substances that cause stimulation of the immune
system. In this context, an adjuvant is used to enhance an immune response to the vectors
encoding synthetic HIV envelope proteins of the invention and/or HIV antigenic polypeptides
used in combination with vectors encoding synthetic HIV envelope proteins of the invention.

[0076] Adjuvants suitable for use with the invention should be ones that are potentially safe,
well tolerated and effective in people, such as for instance QS-21, Detox-PC, MPL-SE, MoGM-
CSF, TiterMax-G, CRL- 1005, GERBU, TERamide, PSC97B, Adjumer, PG-026, GSK-I, GcMAF,
B-alethine, MPC-026, Adjuvax, CpG ODN, Betafectin, aluminum salts (e.g. AdjuPhos),
Adjuplex, and MF59. The optimal ratios of each component in the formulation can be
determined by techniques well known to those skilled in the art in view of the present
disclosure.

[0077] In a preferred embodiment, the adjuvant is an aluminum salt, such as AdjuPhos.

[0078] The preparation and use of immunogenic compositions are well known to those of
ordinary skill in the art. Liquid pharmaceutical compositions generally include a liquid carrier
such as water, petroleum, animal or vegetable oils, mineral oil or synthetic oil. Physiological
saline solution, dextrose or other saccharide solution or glycols such as ethylene glycol,
propylene glycol or polyethylene glycol can also be included.

[0079] For instance, recombinant adenovirus vector may be stored in the buffer that is also
used for the Adenovirus World Standard (Hoganson et al., 2002, Bioprocessing J 1: 43-8): 20
mM Tris pH 8, 25 mM NaCl, 2.5% glycerol. Another useful adenovirus formulation buffer
suitable for administration to humans is 20 mM Tris, 2 mM MgCl,, 25 mM NaCl, sucrose 10%
w/v, polysorbate-80 0.02% w/v. Another formulation buffer that is suitable for recombinant
adenovirus comprises 10-25 mM citrate buffer pH 5.9-6.2, 4-6% (w/w) hydroxypropyl-beta-
cyclodextrin (HBCD), 70-100 mM NaCl, 0.018-0.035% (w/w) polysorbate-80, and optionally
0.3-0.45% (w/w) ethanol. Obviously, many other buffers can be used, and several examples of
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suitable formulations for the storage and for pharmaceutical administration of purified vectors
are known.

[0080] According to embodiments of the invention, a composition of the invention can be used
together with one or more additional vectors encoding one or more additional HIV antigenic
polypeptides, and/or one or more isolated HIV antigenic polypeptides. The additional vectors
and/or HIV antigenic polypeptides can be present in the same composition comprising a
synthetic HIV Env protein of the invention. They can also be present in one or more different
compositions that can be used together with a composition comprising a synthetic HIV Env
protein of the invention in a vaccine combination. Preferably, the one or more additional
vectors are viral vectors, such as adenovirus vectors, and are most preferably adenovirus 26
vectors. The one or more additional vectors can encode any HIV antigenic polypeptide known
to those skilled in the art in view of the present disclosure.

[0081] In one embodiment, a composition or a vaccine combination further comprises a
second adenovirus vector, preferably an adenovirus 26 vector, encoding a HIV antigenic
polypeptide comprising the amino acid sequence of SEQ ID NO: 5. An advantage of such
embodiments is increased breadth of the immune response (covering strains from Clades B
and C).

[0082] In another embodiment, a composition or a vaccine combination of the invention further
comprises an adenovirus vector, preferably an adenovirus 26 vector, encoding an HIV
antigenic polypeptide comprising the amino acid sequence of SEQ ID NO: 28 (mos1GagPol).

[0083] In another embodiment, a composition or a vaccine combination of the invention further
comprises an adenovirus vector, preferably an adenovirus 26 vector, encoding an HIV
antigenic polypeptide comprising the amino acid sequence of SEQ ID NO: 29 (mos2GagPol).

[0084] In a particular embodiment, a compaosition or a vaccine combination of the invention
further comprises a second adenovirus vector, preferably an adenovirus 26 vector, encoding a
HIV antigenic polypeptide comprising the amino acid sequence of SEQ ID NO: 5, and one or
more additional adenovirus vectors, preferably adenovirus 26 vectors, encoding one or more
HIV antigenic polypeptides comprising the amino acid sequence selected from the group
consisting of SEQ ID NO: 28 or SEQ ID NO: 29. For example, a composition or a vaccine
combination according to an embodiment of the invention can comprise four adenovirus
vectors, preferably adenovirus 26 vectors, with a first vector encoding a synthetic HIV envelope
protein comprising the amino acid sequence of SEQ ID NO: 8 (e.g. SEQ ID NO: 18); a second
vector encoding a HIV antigenic polypeptide comprising the amino acid sequence of SEQ ID
NO: 5; a third vector encoding a synthetic HIV envelope protein comprising the amino acid
sequence of SEQ ID NO: 28; and a fourth vector encoding a synthetic HIV envelope protein
comprising the amino acid sequence of SEQ ID NO: 29.

[0085] In some embodiments, the composition or a vaccine combination further comprises one
or more isolated HIV antigenic polypeptides. Any HIV antigenic polypeptide known to those
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skilled in the art in view of the present disclosure can be further included in a composition or a
vaccine combination of the invention, including, but not limited to an HIV envelope protein (e.g.,
gp160, gp140, gp120, or gp41), preferably a stabilized trimeric gp140 protein, such as a
stabilized clade C or clade A gp140 protein. In a preferred embodiment, the isolated HIV
antigenic polypeptide is a stabilized HIV clade C trimeric gp140 protein, such as that
comprising residues 30-708 of the amino acid sequence of SEQ ID NO:7 (residues 1-29 of
SEQ ID NO:7 are in the signal sequence). An alternative or additional HIV Env polypeptide that
could be used in addition to the clade C gp140 protein or alone, is a mosaic Env trimer protein,
for instance having an amino acid sequence as disclosed in amino acids 30-724 of SEQ ID NO:
36 (corresponding to SEQ ID NO: 2 of WO 2014/107744, residues 1-29 of SEQ ID NO:36 are
in the signal sequence).

[0086] According to a particular embodiment of the invention, an HIV antigenic protein can be
a synthetic HIV envelope protein of the invention. Thus, a synthetic envelope protein of the
invention can be used in isolated and/or purified form to induce an immune response or
provide a protective immunity, etc. against HIV in a subject in need thereof. Any of the synthetic
envelope proteins described herein comprising the amino acid sequence of SEQ ID NO: 8 can
be used as an HIV antigenic protein in isolated and/or purified form. In a preferred
embodiment, when used in isolated form as an HIV antigenic protein, the synthetic envelope
protein comprises residues 30-711 of the amino acid sequence of SEQ ID NO: 18 or residues
30-686 of the amino acid sequence of SEQ ID NO: 19, and more preferably residues 30-704 of
the amino acid sequence of SEQ ID NO: 18. The isolated HIV antigenic polypeptide can also
comprise SEQ ID NO: 8 with the following mutations: EK479-480RRRR, 1529P, A471C and
T575C.

[0087] Embodiments of the invention also relate to compositions or vaccine combinations
comprising an isolated synthetic HIV envelope protein comprising the amino acid sequence of
SEQ ID NO: 8. Any of the synthetic HIV envelope proteins described herein can be used. In
particular embodiments of the invention, the isolated synthetic HIV envelope protein comprises
residues 30-704 or 30-711 of the amino acid sequence of SEQ ID NO:18, residues 30-686 of
the amino acid sequence of SEQ ID NO: 19, or the amino acid sequence of SEQ ID NO: 8 with
the following mutations: EK479-480RRRR, 1529P, A471C and T575C. Such compositions or
vaccine combinations can further comprise one or more expression vectors, e.g., adenoviral
vectors such as adenovirus 26 vectors, encoding one or more additional HIV antigenic
polypeptides, such as the synthetic HIV envelope proteins of the invention, or other HIV
antigenic proteins such as those set forth in SEQ ID NOs: 4, 5, 7, 28 or 29, or fragments
thereof.

[0088] The invention also relates to a method of producing a composition or a vaccine
combination of the invention. According to embodiments of the invention, a method of
producing a composition or a combination comprises combining a vector comprising nucleic
acid encoding the synthetic HIV envelope protein of the invention with a carrier, and optionally
one or more additional vectors encoding one or more additional HIV antigenic polypeptides
and/or one or more isolated HIV antigenic polypeptides. One of ordinary skill in the art will be
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familiar with conventional techniques used to prepare such compositions.

Vaccine and Vaccine Combinations

[0089] According to embodiments of the invention, a composition can be a vaccine. As used
herein, the term "vaccine" refers to a composition comprising an expression vector, preferably
a viral vector, encoding a synthetic HIV envelope protein of the invention that can provide
protective immunity or a protective immune response to a subject, or to vaccinate a subject.
According to embodiments of the invention, upon administration of the composition to a
subject, the expression vector expresses the encoded synthetic HIV envelope protein, and the
expressed synthetic HIV envelope protein is presented to the immune system of the subject,
thereby inducing the required response to produce immunity, or induce an immune response.

[0090] Thus, in another general aspect, the invention provides a vaccine for inducing an
immune response against a human immunodeficiency virus (HIV) in a subject. According to
embodiments of the invention, the vaccine comprises a composition comprising an
immunogenically effective amount of an expression vector encoding a synthetic HIV envelope
protein comprising the amino acid sequence of SEQ ID NO: 8, and preferably the amino acid
sequence of SEQ ID NO:18. Preferably, the expression vector is a viral vector, more preferably
an adenovirus vector, and most preferably an adenovirus 26 vector.

[0091] According to embodiments of the invention, "inducing an immune response" when used
with reference to the methods and compositions described herein encompasses providing
protective immunity and/or vaccinating a subject against an infection, such as a HIV infection,
for prophylactic purposes, as well as causing a desired immune response or effect in a subject
in need thereof against an infection, such as a HIV infection, for therapeutic purposes.
Preferably, the methods of the invention are for prophylactic purposes, such as for providing
protective immunity. The immune response can be a cellular immune response and/or a
humoral immune response.

[0092] As used herein, the term "protective immunity” or "protective immune response” means
that the vaccinated subject is able to control an infection with the pathogenic agent against
which the vaccination was done. Usually, the subject having developed a "protective immune
response” develops only mild to moderate clinical symptoms or no symptoms at all. Usually, a
subject having a "protective immune response" or "protective immunity" against a certain agent
will not die as a result of the infection with said agent.

[0093] According to embodiments of the invention, vaccine compositions can further comprise
one or more additional vectors, e.g., viral vectors, such as adenovirus vectors, preferably
adenovirus 26 vectors, encoding one or more additional HIV antigenic polypeptides and/or one
or more isolated HIV antigenic polypeptides. The synthetic HIV envelope protein, additional
vectors and/or one or more isolated HIV antigenic polypeptides can be formulated in the same
composition or one or more different compositions in the vaccine.
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[0094] The invention also relates to vaccine combinations for priming and boosting an immune
response to one or more HIV clades in a subject in need thereof using one or more vectors in
combination with an isolated antigenic polypeptide. Thus, in another general aspect, the
invention provides a vaccine combination for inducing an immune response against a HIV in a
subject. According to embodiments of the invention, the vaccine combination comprises:

1. (i) a first composition comprising an immunogenically effective amount of an expression
vector encoding a synthetic HIV envelope protein comprising the amino acid sequence
of SEQ ID NO: 8 or SEQ ID NO: 8 having one or more mutations selected from the
group consisting of (a) 1529P, (b) K480E, and (c) a combination of EK479-480RRRR,
1529P, Ad71C and T575C, and a carrier; and

2. (ii) a second composition comprising an immunogenically effective amount of an isolated
HIV antigenic polypeptide and a carrier,

wherein one of the first and second compositions is for priming immunization and the other
composition is for boosting immunization.

[0095] According to embodiments of the invention, the vaccine combination optionally further
comprises an immunogenically effective amount of one or more additional expression vectors
encoding one or more additional HIV antigenic polypeptides. The one or more additional
expression vectors can be included in the first composition or the second composition, or the
one or more additional expression vectors can be included in one or more additional
compositions to be administered together with the first and/or second composition.

[0096] As used herein, the terms "co-delivery”, "co-administration” or "administered together
with" refers to simultaneous administration of two or more components, such as a viral
expression vector and an isolated antigenic polypeptide, or multiple viral expression vectors.
"Simultaneous administration” can be administration of the two or more components at least
within the same day. When two components are "administered together with," they can be
administered in separate compositions sequentially within a short time period, such as 24, 20,
16, 12, 8 or 4 hours, or within 1 hour or less, or they can be administered in a single
composition at the same time.

[0097] In particular embodiments of a vaccine combination of the invention, the first
composition comprises an adenovirus vector, preferably an adenovirus 26 vector, encoding a
synthetic HIV envelope protein comprising the amino acid sequence of SEQ ID NO: 18; and the
isolated HIV antigenic polypeptide comprises residues 30-708 of the amino acid sequence of
SEQ ID NO: 7 or residues 30-724 of SEQ ID NO: 36. In one particular embodiment, the first
composition further comprises an adenovirus vector, preferably an adenovirus 26 vector,
encoding a HIV antigenic polypeptide comprising the amino acid sequence of SEQ ID NO: 5. In
another particular embodiment, the first composition further comprises one or more additional
adenovirus vectors, preferably adenovirus 26 vectors, encoding one or more additional HIV
antigenic polypeptides comprising the amino acid sequences selected from the group
consisting of SEQ ID NOs: 28 and 29.
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[0098] Another general aspect of the invention relates to a kit comprising a vaccine
combination according to an embodiment of the invention.

[0099] Other embodiments of the synthetic HIV envelope protein, expression vectors,
additional expression vectors, HIV antigenic polypeptides encoded by the expression vectors,
and isolated HIV antigenic polypeptide etc. that can be used in the vaccine combinations of the
invention are discussed in detail above and in the illustrative examples below.

Method for Inducing Protective Immunity Against HIV Infection

[0100] The invention also relates to a method of inducing an immune response against one or
more HIV clades in a subject in need thereof. The methods described herein include methods
of priming and boosting an immune response using one or more expression vectors in
combination with one or more isolated antigenic polypeptides.

[0101] In one general aspect, a method of inducing an immune response against a human
immunodeficiency virus (HIV) in a subject comprises administering to the subject a composition
comprising an immunogenically effective amount of an expression vector comprising a nucleic
acid encoding a synthetic HIV envelope protein comprising the amino acid sequence of SEQ ID
NO: 8. Any of the compositions described herein can be used in a method of inducing an
immune response against HIV in a subject. Preferably, the composition comprises an
adenovirus vector, preferably an adenovirus 26 vector, comprising a nucleic acid encoding a
synthetic HIV envelope protein comprising the amino acid sequence of SEQ ID NO: 18. The
composition can further comprise one or more additional vectors encoding one or more
additional HIV antigenic polypeptides and/or one or more additional isolated HIV antigenic
polypeptides.

[0102] In another general aspect, a method of inducing an immune response against a human
immunodeficiency virus (HIV) in a subject comprises:

1. (i) administering to the subject a first composition comprising an immunogenically
effective amount of an expression vector encoding a mosaic HIV envelope protein
having the amino acid sequence of SEQ ID NO: 8 or SEQ ID NO: 8 having one or more
mutations selected from the group consisting of (a) 1529P, (b) K480E, and (c) a
combination of EK479-480RRRR, I529P, A471C and T575C, and a carrier;

2. (ii) administering to the subject a second composition comprising an immunogenically
effective amount of an isolated HIV antigenic polypeptide and a carrier; and

3. (iii) optionally, administering to the subject an immunogenically effective amount of one
or more additional expression vectors encoding one or more additional HIV antigenic
polypeptides,

wherein steps (i) and (i) are conducted in either order, with one of the steps for priming
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immunization and the other step for boosting immunization. According to embodiments of the
invention, the optional, effective amount of the one more additional expression vectors is
administered together with the first composition or the second composition. In a preferred
embodiment, the optional effective amount of the one or more additional expression vectors is
administered together with the first composition.

[0103] In a particular embodiment of a method of inducing an immune response, the first
composition comprises an adenovirus vector, preferably an adenovirus 26 vector, encoding a
synthetic HIV envelope protein comprising the amino acid sequence of SEQ ID NO: 8 and a
second adenovirus vector, preferably an adenovirus 26 vector, encoding a HIV antigenic
polypeptide comprising the amino acid sequence of SEQ ID NO: 5; the second composition
comprises an isolated HIV antigenic polypeptide having residues 30-708 of the amino acid
sequence of SEQ ID NO:7 or residues 30-724 of SEQ ID NO:36; and the one or more
additional expression vectors are adenovirus vectors, preferably adenovirus 26 vectors,
encoding one or more additional HIV antigenic polypeptides comprising the amino acid
sequences selected from the group consisting of SEQ ID NOs: 28 and 29; wherein the first
composition is administered to the subject, together with the one or more additional expression
vectors, one or more times for priming immunization, and the second composition is
administered to the subject one or more times for boosting immunization.

[0104] Administration of the immunogenic compositions comprising the expression vectors
and/or antigenic polypeptides is typically intramuscular, intradermal or subcutaneous. However,
other modes of administration such as intravenous, rectal, cutaneous, oral, nasal, etc can be
envisaged as well. Intramuscular administration of the immunogenic compositions can be
achieved by using a needle to inject a suspension of the expression vectors, e.g. adenovirus
vectors, and/or antigenic polypeptides. An alternative is the use of a needleless injection device
to administer the composition (using, e.g., Biojector™) or a freeze-dried powder containing the
vaccine.

[0105] For intramuscular, intravenous, cutaneous or subcutaneous injection, or injection at the
site of affliction, the vector will be in the form of a parenterally acceptable aqueous solution
which is pyrogen-free and has suitable pH, isotonicity and stability. Likewise, the isolated
antigenic polypeptide will be in the form of a parenterally acceptable solution having a suitable
pH, isotonicity, and stability. Those of ordinary skill in the art are well able to prepare suitable
solutions using, for example, isotonic vehicles such as Sodium Chloride Injection, Ringer's
Injection, Lactatcd Ringer's Injection. Preservatives, stabilizers, buffers, antioxidants and/or
other additives can be included, as required. A slow-release formulation can also be employed.

[0106] Typically, administration of the vaccine compositions according to embodiments of the
invention will have a prophylactic aim to generate an immune response against an HIV antigen
before infection or development of symptoms. In other embodiments, the expression vectors,
e.g., adenovirus vectors, and/or HIV antigenic polypeptides can be administered for post-
exposure prophylactics.
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[0107] The immunogenic compositions containing the expression vectors, e.g., adenovirus
vectors, and/or antigenic polypeptides are administered to a subject, giving rise to an anti-HIV
immune response in the subject. An amount of a composition sufficient to induce a detectable
immune response is defined to be an "immunogenically effective dose" or "immunogenically
effective amount." In a typical embodiment of the invention, the immune response is a
protective immune response.

[0108] The actual amount administered, and rate and time-course of administration, will
depend on the nature and severity of what is being treated. Prescription of treatment, e.g.,
decisions on dosage etc., is within the responsibility of general practitioners and other medical
doctors, orin a veterinary context a veterinarian, and typically takes account of the disorder to
be treated, the condition of the individual patient, the site of delivery, the method of
administration and other factors known to practitioners. Examples of the techniques and
protocols mentioned above can be found in Remington's Pharmaceutical Sciences, 16th
edition, Osol, A. ed., 1980.

[0109] Following production of adenovirus vectors and optional formulation of such particles
into compositions, the vectors can be administered to an individual, particularly a human or
other primate. Delivery to a non-human mammal need not be for a therapeutic purpose, but
can be for use in an experimental context, for instance in investigation of mechanisms of
immune responses to the synthetic HIV envelope protein expressed by the adenovirus vectors
of the invention.

[0110] In one embodiment of the disclosed methods, one or more adenovirus vectors
encoding one or more HIV antigenic polypeptides are used to prime the immune response.
One or more isolated HIV antigenic polypeptides can be used together with the one or more
adenovirus vectors for the priming immunization. The priming immunization may be
administered only once but can optionally also be administered multiple times, for example,
initial priming administration at time 0, followed by another priming administration about 4-14
weeks, e.g. 4,5,6,7,8,9, 10, 11, 12, 13 or 14 weeks, or any time in between, after the initial
priming administration. One or more isolated HIV antigenic polypeptides optionally together
with one or more additional adenovirus or other vectors encoding one or more additional HIV
antigenic polypeptides can be used to boost the immune response. A boosting immunization
can also be administered once or multiple times, for example, first at about 18-36, e.g. 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 weeks, or any time in
between, after the initial priming administration, followed by another boosting administration at
about 36-52, e.g. 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, 59 or 60 weeks, or any time in between, after the initial priming administration. The
immune response induced by the immunization is monitored.

[0111] Embodiments of the disclosed methods also contemplate shorter prime-boost
regimens, meaning that the final boosting immunization is administered about 22-26 weeks
after the initial priming administration. The priming immunization can be administered at week
0. The boosting immunization can be administered multiple times, for example, first at about 7-
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9 weeks or 11-13 weeks, or at about 4, 5,6, 7, 8,9, 10, 11, 12, 13, or 14 weeks, or any time in
between, after the initial priming administration, followed by another boosting administration at
about 22-26 weeks, or at about 16, 17, 18, 19, 20, 21, 22, 23, 24 |25, 26, 27, or 28 weeks, or
any time in between, after the initial priming administration. In certain embodiments, one or
more isolated HIV antigenic polypeptides is administered together with the one or more
adenovirus vectors for the priming and/or boosting immunization.

[0112] It is readily appreciated by those skilled in the art that the regimen for the priming and
boosting administrations can be adjusted based on the measured immune responses after the
administrations. For example, the boosting compositions are generally administered weeks or
months after administration of the priming composition, for example, about 2-3 weeks or 4
weeks, or 8 weeks, or 16 weeks, or 20 weeks, or 24 weeks, or 28 weeks, or 30 weeks or 32
weeks or one to two years after administration of the priming composition.

[0113] According to embodiments of the invention, an adjuvant can be administered together
with the isolated HIV antigenic polypeptide as part of the priming and/or boosting immunization.
Any adjuvant can be used in view of the present disclosure, and in certain embodiments the
adjuvant is an aluminum salt, such as AdjuPhos.

[0114] In a preferred embodiment of the invention, the adenovirus vectors used in the
methods disclosed herein include a rAd26 vector. Preferably, an rAd26 vector encoding a
synthetic HIV envelope protein comprising the amino acid sequence of SEQ ID NO: 18 or SEQ
ID NO: 19, most preferably SEQ ID NO: 18, is used to prime the immune response, alone or in
combination with one or more additional rAd26 vectors encoding one or more additional HIV
antigenic polypeptides, such as mos1Env having the amino acid sequence of SEQ ID NO:5,
and an isolated HIV antigenic polypeptide, such as that comprising residues 30-708 of the
amino acid sequence of SEQ ID NO: 7 or residues 30-724 of SEQ ID NO: 36, is used to boost
the immune response, or vice versa.

[0115] In one exemplary embodiment, an rAd26 vector encoding a synthetic HIV envelope
protein comprising the amino acid sequence of SEQ ID NO: 18 is used to prime the immune
response in combination with an rAd26 vector encoding an HIV antigenic polypeptide having
the amino acid sequence of SEQ ID NO: 5. One or more additional rAd26 vectors encoding
one or more additional HIV antigenic polypeptides having the amino acid sequences selected
from the group consisting SEQ ID NOs: 1-4, 28 and 29 can also be administered together with
the other rAd26 vectors to prime the immune response. The priming administration in certain
embodiments is administered twice before any boosting immunization is administered. An
isolated HIV antigenic polypeptide, such as that comprising residues 30-708 of the amino acid
sequence of SEQ ID NO: 7 (preferably), or that comprising residues 30-724 of the amino acid
sequence of SEQ ID NO:36, or a combination of at least two of such isolated HIV antigenic
polypeptides, is then administered to boost the immune response, and is preferably
administered more than once. Preferably, an adjuvant is further administered with the isolated
HIV antigenic polypeptide in the boosting immunization.
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[0116] In a particular embodiment, the immune response is primed by administration of four
HIV antigens encoded on adenoviral vectors, preferably rAd26 vectors, the four antigens that
are encoded being: (i) a synthetic HIV envelope protein comprising the amino acid sequence of
SEQ ID NO: 18, (i) polypeptide having the amino acid sequence of SEQ ID NO: 5, (iii)
polypeptide having the amino acid sequence of SEQ ID NO: 28, and (iv) polypeptide having the
amino acid sequence of SEQ ID NO: 29. Each of these four antigens can be encoded on a
separate adenoviral vector, preferably a rAd26 vector, administered at a total dose of about 1,

2,3,4,5 6,7, 8, 9, or 10 x10'0 viral particles (vp), e.g. about 5x1010 vp (for all vectors
together). The vectors may be pre-mixed, e.g. in a 1:1:1:1 ratio. The priming administration
may be repeated after the initial priming administration, e.g. at 8, 9, 10, 11, 12, 13, 14, 15 or 16
weeks after the initial priming administration. In this embodiment, an immune response is
boosted by administration of the same adenoviral vector vaccine used for the priming
administration together with isolated HIV Env gp140 protein, e.g. clade C gp140 protein
(comprising residues 30-708 of the amino acid sequence of SEQ ID NO: 7), or mosaic gp140
protein (comprising residues 30-724 of the amino acid sequence of SEQ ID NO:36), or clade C
gp140 protein and mosaic gp140 protein, at a total dose of about 50-300 pg protein, e.g. 50,
100, 150, 200, 250, or 300 microgram, or any amount in between, of clade C gp140 protein, or
e.g. 50, 100, 150, 200, 250, or 300 microgram, or any amount in between, of mosaic gp140
protein, or e.g. 50, 100, 150, 200, 250, or 300 microgram, or any amount in between, of a
combination of clade C gp140 protein and mosaic gp140 protein (e.g. in a 1:1 ratio, either
mixed together or separately administered). Preferably the gp140 protein is administered
together with adjuvant, e.g. aluminium phosphate. The adenovirus plus gp140 protein
administration to boost the immune response may be performed at about 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29 or 30 weeks, or at any time in between, after the initial priming
administration. The boost administration may be repeated, e.g. at about 42, 43, 44, 45, 46, 47,
48, 49, 50, 51, 52, 53 or 54 weeks, or any time in between, after the initial priming
administration. All administrations according to this embodiment are preferably performed via
the intramuscular route.

EXAMPLES

Example 1: Design of HIV envelope antigen sequences

[0117] Several HIV envelope antigen sequences were designed having sequence similarity to
the mosaic HIV antigen mos2Env (SEQ ID NO: 6; previously also described in WO
2010/059732). The newly designed, membrane bound, sequences were based on (a
combination of) fully natural wild-type sequences from HIV envelope proteins, or a chimera of
mos2Env sequence and wild-type HIV envelope protein sequences. In addition to full length
envelope protein sequences (see FIG. 1A), sequences having a C-terminal truncation of the
cytoplasmic domain were also designed (see, e.g., FIG. 1C). See also e.g., Schiernle et al.,
PNAS 1997; Abrahamyan et al., J Virol 2005); Edwards et al., J. Virology, 2002, 76:2683-2691.
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Soluble variants were also prepared by C-terminal truncation before the transmembrane (TM)
region, which was replaced by a trimerization domain, such as a GCN4 trimerization domain
(see, e.g., FIG. 1B). These soluble variants were further converted into a single chain variant
by mutation of the furin-cleavage site, thus inhibiting the processing of the extracellular domain
of the envelope protein into gp120 and gp41 subunits.

[0118] Of the all the constructs generated and tested, constructs based on C4 had the most
optimal properties, e.g., good manufacturability, folding, immunogenicity, etc. and these were
selected for further studies. A soluble variant of the C4 construct having a GCN4 trimerization
domain in place of the transmembrane domain (sC4, FIG. 1B), and a variant comprising a 7-
amino acid fragment of the cytoplasmic domain (C4D7, FIG. 1C) were also generated and
tested in further studies. The amino acid sequences of C4, sC4, and C4D7 are shown in SEQ
ID NOs: 17, 19, and 18, respectively. Sequences encoding these are shown in SEQ ID NOs:
25, 27, and 26, respectively. Construct C1 has an extracellular domain sequence based on the
mos2Env sequence (SEQ ID NO: 6). A soluble variant of construct C1 having a GCN4
trimerization domain in place of the transmembrane domain (sC1), and a variant comprising a
7-amino acid fragment of the cytoplasmic domain (C1D7), similar to sC4 and C4D7 as shown
in FIGS. 1B and 1C, respectively, were also generated. Construct C1 and its variants were
used in further studies for comparison purposes, since these are essentially based on the
mos2Env sequence of the prior art. The amino acid sequences of C1, sC1 and C1D7 are
shown in SEQ ID NOs: 31, 30, and 32, respectively. Nucleic acid sequences encoding these
are shown in SEQ ID NOs: 34, 33, and 35, respectively. Other constructs that were tested were
less optimal than the ones based on construct C4, and were not taken into further
development.

Example 2: Expression and Folding of Synthetic HIV envelope proteins

[0119] The expression level, folding, and cell-surface expression of synthetic HIV envelope
proteins were measured.

Expression Levels

[0120] HEK293F cells were transiently transfected with a plasmid encoding the soluble
synthetic HIV envelope proteins sC1 and sC4 as described in Example 1. Expression levels of
the soluble protein were measured in the supernatant using quantitative Western blot (QWB).
The results are shown in FIG. 2. The low expression levels for sC1 (which essentially
corresponds to mos2Env with an added transmembrane domain) are in line with our recent
insights for mos2Env. As demonstrated by the results, the sC4 variant of the invention showed
significantly higher expression levels than the sC1 variant (control).

Protein Folding
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[0121] Protein folding was tested by measuring the binding of soluble synthetic HIV envelope
proteins to an antibody (MAb 17b) known to bind the co-receptor binding site of the HIV
envelope protein, which is exposed only after binding of CD4, by enzyme-linked
immunosorbent assay (ELISA). In particular, binding of purified sC4 was tested for binding to
MAb 17b with prior binding of sC4 to CD4, and without prior binding of sC4 to CD4. Purified
sC1 was used as a control. Binding of MAb 17b to sC4 without prior CD4 binding to the
envelope protein is an indication of partially unfolded or pre-triggered envelope protein (i.e., an
unstable Env that adopts the "open" conformation in the absence of CD4 binding). The results
of the ELISA assay are shown in FIGS. 3A and 3B.

[0122] As shown in FIG. 3B, sC4 shows strong binding to MAb 17b with prior binding to CD4,
but no detectable binding to MAb 17b without prior binding to CD4. In contrast, as shown in
FIG. 3A, sC1 showed much lower binding to MAb 17 both with and without prior binding to
CD4. The results suggest that sC4 has a correct folding pattern, with no exposure of the co-
receptor binding site prior to CD4 binding.

[0123] Protein folding was also analyzed by native polyacrylamide gel electrophoresis (PAGE)
of sC1 and sC4 to evaluate the quaternary structure of the soluble protein variants, and
possible incorrect disulfide bridge formation between protomers. After electrophoresis on a
native gel, protein in the gel was detected by Western blot analysis. As shown by the results in
FIG. 4, the majority of sC4 is present in a trimeric state, which is the correct quaternary
structure.

[0124] Taken together, the results of the protein folding experiments demonstrate that the sC4
soluble synthetic HIV envelope protein has the desired folding profile, which is improved as
compared to the folding profile of the existing mos2Env antigen (represented by sC1).

Cell surface expression

[0125] Cell surface expression of the membrane-bound variants of HIV envelope proteins C1
(full length), C4 (full length, see FIG. 1A), C1D7, and C4D7 was also studied. HEK293T cells
were transiently transfected with only eGFP-encoding plasmid (negative control, NC), or with
eGFP-encoding plasmid together with an expression construct encoding an HIV envelope
protein variant. Two days post-transfection, cells were subjected to fluorescence activated cell
sorting (FACS)-analysis upon exposure to several poly- and monoclonal antibodies directed
against gp120, and secondary antibodies, and then examined for envelope protein cell-surface
expression levels. Quality of the envelope variants was assessed by determining the overall
expression levels using an anti-gp120 polyclonal antibody, and by assessing relative binding of
the broadly neutralizing antibodies PG9 and PG16, which are quaternary-structure dependent,
and preferentially bind to correctly folded envelope trimer.
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[0126] The results of the cell surface expression experiments are shown in FIG. 5. The surface
expression levels of truncated variants C1D7 and C4D7 as measured using an anti-gp120
antibody, are much higher than the surface expression levels of their full length counterparts,
C1 and C4, respectively. This confirms that deletion of 144 residues from the carboxy-terminus
of Env increases envelope surface expression levels. The full length C4 construct of the
invention also showed improved PG9 and PG16 binding as compared to full length C1,
suggesting that the C4 envelope sequence is properly folded (i.e., a trimer) on the cell surface.

[0127] The results also demonstrate that the C1D7 variant, which is essentially Mos2Env with
an added transmembrane domain and 7 amino acids of the cytoplasmic domain, can be
surface-expressed on HEK293T cells. This is in contrast to the soluble construct in
Ad26.mos2Env, which cannot be expressed at detectable levels on the surface when
transfected to A549 cells. However, relative binding to PG9 and PG16 is barely detectable
above background, suggesting that the C1D7 envelope sequence is poorly folded and is
probably not present as an intact trimer on the cell surface.

[0128] Overall, the C4D7 envelope variant has the most optimal antibody binding profile, with
higher gp120 expression than its full-length counterpart C4, and with greater than 15-fold
increased PG9 and PG16 binding compared to C1 and C1D7 (FIG. 5).

Example 3: Stability of vectors encoding HIV envelope sequences

[0129] Previous work in our laboratories (unpublished) indicated that adenovirus 26 (Ad26)
vectors encoding the mos2Env antigen sequence showed relatively high VP/IU ratios
(indicating lower quality of adenovirus product batches) and moreover that such vectors
displayed stability issues. Accordingly, it was important to test the stability of the synthetic HIV
envelope proteins constructs of the invention in an adenovirus background.

[0130] Recombinant Ad26 (rAd26) vectors encoding HIV antigen sequences of the invention
C4, C4D7, and sC4 as described above in Example 1 were generated in PER.C6 cells
(referred to as "rAd26.C4", "rAd26.C4D7", and "rAd26.sC4", respectively). Vector clones
(plaques) were picked and scaled-up for the generation of research batches. A maximum of 5
viral clones (plaques) were scaled-up to T25 format and serially passaged for 10 passages in
T25 format (passages 1-3 being the transfection and plaque purification steps, followed by 10
passages in T25 format, resulting in a total of 13 passages). Genetic stability was assessed at
viral passage number (vpn) 3, 5, 10 and 13 by an E1 transgene cassette PCR assay, followed
by sequencing at vpn 13. The results are shown in FIG. 6.

[0131] The rAd26 vectors encoding full length C4 (rAd26.C4) showed poor growth
characteristics, as determined by no full cytopathogenic effect (CPE) in 2-3 days; genetic
instability, as determined by deletions of the E1 transgene cassette region; or a combination
thereof (FIG. 6). Due to the poor growth characteristics and observed genetic instability, this
vector encoding full length C4 was not pursued further.
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[0132] In contrast, for the rAd26 vectors encoding C4D7 (rAd26.C4D7) and sC4 (rAd26.sC4),
all propagated plaques remained genetically stable during the course of the experiment (FIG.
6). Thus, the novel sC4 and C4D7 constructs outperform the original mos2Env construct with
respect to stability in an adenoviral vector background. The genetic stability testing up to vpn
13 represents propagation several passages beyond that used in the industrial scale
preparation of the vectors.

Example 4: Expression and in vivo antigenicity of HIV envelope sequences in
adenovirus vectors

[0133] Expression and antigenicity of rAd26.C4D7 and rAd26.sC4 were assessed separately
or in combination with a recombinant Ad26 vector encoding mos1Env (SEQ ID NO: 5)
(hereinafter "rAd26.mos1Env") in vector-transduced A549 cells (human cell line) in vitro (data
not shown). Flow cytometry analysis demonstrated that all antigens were expressed in cell

cultures transduced with either 2x104 viral particles (vp) of the single envelope antigens as
controls, or with 1x104 vp of the 2 combined Env antigens by adenovirus transduction. All

transductions additionally contained single doses (1x104 vp) of adenovirus vectors encoding
mos1GagPol ("rAd26.mos1GagPol") and mos2GagPol ("rAd26.mos2GagPol") (Barouch et al,
Nat Med 2010, 16:319-323), so that the assessed vector combinations exhibited the same
relative ratios of the different adenoviral vectors as intended for pre-clinical and clinical use.
Preferably, the vectors encoding synthetic HIV envelope proteins of the invention are combined
with vectors encoding the mos1GagPol and the mos2GagPol antigens for clinical use.

[0134] The combination of rAd26.mos1Env and rAd26.C4D7 yielded a maximal coverage of
the assessed epitopes as determined by monoclonal antibody binding. Particularly, the
exposure of the PG16 epitope, which was contributed by transformation with Ad26.C4D7 is
promising for vaccine use since PG16 represents a broadly neutralizing monoclonal antibody
recognizing the V1/\/2 loop region of HIV-1 Env (Walker et al, Science. 2009). Hence, the
synthetic HIV envelope protein of the invention derived from the C4 sequence increases the
breadth of the immune response against the HIV envelope protein compared to the immune
response generated by mos1Env only. Vaccine-induced antibody responses directed towards
the envelope protein region have been shown to correlate with protection from HIV-1 infection
in the RV144 study (Haynes et al, N Engl J Med. 2012), and thus the synthetic HIV envelope
protein of the invention is a promising candidate to include in HIV vaccine regimens.

Example 5: Immunogenicity of vectors encoding synthetic HIV envelope proteins

[0135] The synthetic HIV envelope protein sequences of the invention in an Ad26 vector
background were tested in rabbits to determine if these constructs were an immunogenic
alternative to the rAd26.mos2Env construct.
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[0136] The immunogenicity of adenovirus vector encoding mos1Env (rAd26.mos1Env; SEQ ID
NO: 5) was tested alone, and in combination with adenovirus vectors encoding synthetic HIV
envelope proteins of the invention (rAd26.C4D7 and rAd26.sC4; comprising SEQ ID NO: 8, in
particular SEQ ID NOs: 18 and 19, respectively). In all cases, adenovirus 26 vectors encoding
mos1GagPol and mos2GagPol antigens (rAd26.mos1GagPol [SEQ ID NO: 28] and
rAd26.mos2GagPol [SEQ ID NO: 29], respectively) were also administered. More specifically,
the immunogenicity of rAd26.mos1Env alone (trivalent vaccine: rAd26.mos1GagPol,
rAd26.mos2GagPol and rAd26.mos1Env) was compared to the immunogenicity of
rAd26.mos1Env in combination with one of rAd26.C4D7 or rAd26.sC4 (tetravalent vaccine:
administration of either rAd26.mos1GagPol, rAd26.mos2GagPol, rAd26.mos1Env and
rAd26.C4D7; or administration of rAd26.mos1GagPol, rAd26.mos2GagPol, rAd26.mos1Env
and rAd26.sC4). This comparison of the trivalent vaccine, which lacks any vectors encoding
the synthetic HIV envelope proteins of the invention, with the tetravalent vaccine, which
contains vectors encoding the synthetic HIV envelope proteins of the invention, allows for a
determination of whether the HIV envelope proteins of the invention contribute to the breadth
of protection.

[0137] Administration was done in vaccine regimens, wherein these Ad26 vectors were
administered at weeks 0 and 6 as a double prime, and a clade C gp140 protein (a trivalent Env
gp140 protein having SEQ ID NO: 7 without the signal peptide sequence of residues 1-29, see
also WO 2010/042942) at weeks 12 and 18 as a double boost (see e.g. Barouch et al, 2015,
Science 349: 320-324). Table 1 describes the vaccine regimens used for the current study.
rAd26.Empty refers to a control vector lacking any gene encoding a sequence for an HIV
antigenic protein. Each group contained six rabbits.

Table 1: Vaccine regimens tested in immunogenicity study in rabbits

First and second Immunizations Th'rd ar!d fc_:urth N=
immunizations
Group Total -
Dose protein | Dose .
adeno vectors dose Adjuvant
(vp) boost | (ug)
(vp)
rAd26.MoslEnv | 2 5x1010 GP140
1 |rAd26.Mcs1GagPol{1.25x101%} 5x1010 | (clade | 10 A‘;Jg*g’““g’s 6
C
rAd26.Mos2Gagpol {1.25x1010 )
rAd26.Mos1Env {1 25x1010
rAd26.C4D7  {1.25x1010 GP140 i
2 5x10101 (clade | 10 Ag’gg hos | &
rAd26.Mos1GagPol |1 25x1010 C) HO
rAd26.Mos2Gagpol {1.25x1010
rAd26.MoslEnv {1 25x1010
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First and second Immunizations Th'rd ar!d fc_:urth N=
immunizations
Group Total .
Dose protein | Dose .
adeno vectors dose Adjuvant
(vp) (vp) boost | (ug)
rAd26.sC4 1.25x1010 GP140 .

3 5x1010 | (clade | 10 |AJETM% 16
rAd26.Mos1GagPol{1.25x1010 C) Mg
rAd26.Mos2Gagpol {1.25x1010

AdjuPhos
10 10
control rAd26.Empty 5x10 5x10 NA 0 2509 6

[0138] The comparison of the trivalent Ad26 vaccine (lacking the novel Env antigens of the
invention) with the tetravalent Ad26 vaccine (which comprises the novel sC4 or C4D7 Env
antigens) allows for testing if the novel antigens contribute to breadth of protection. An
established TZM-bl cell-based neutralization assay [Montefiori DC. Methods Mol Biol
2009,485:395-405; Sarzotti-Kelsoe M et al., J Immunol Methods 2014,409:131-146] was used
to measure neutralizing activity of the vaccine candidates.

[0139] Results are shown in Fig 7, and were statistically analyzed by using the trivalent vaccine
(group 1 in Table 1) as control group and comparing to each of the novel quadrivalent vaccines
(groups 2 and 3 in Table 1).

[0140] Overall, the novel C4-derived (i.e. encoding Env proteins comprising SEQ ID NO: 8,
being an alternative for mos2Env) adeno constructs were immunogenic after two homologous
intramuscular immunizations in rabbits.

[0141] Neutralization capacity of rabbit immune sera against Tier 1B pseudoviruses was
absent (data not shown), which is not unexpected as it was known that such viruses are more
difficult to neutralize.

[0142] Pseudovirus neutralization capacity of rabbit immune sera against a clade B Tier 1A
virus was unaffected by the addition of new components (data not shown). This demonstrates
that the novel antigen did not negatively interfere with immunogenicity of the existing clade B
antigen present in the vaccine (although the new components were directed to clade C, such
undesirable interference could not be excluded a priori before it had been tested).

[0143] Pseudovirus neutralization capacity of rabbit immune sera against a clade C Tier 1A
virus was significantly enhanced in the quadrivalent novel C4D7 containing adeno
(quadrivalent, group 2), compared to trivalent (having only mos1Env) immunization alone
(group 1) (Fig 7 panel B). In addition, pseudovirus neutralization capacity of rabbit immune
sera against a clade C Tier 1A virus at week 8 was significantly enhanced in the quadrivalent
novel sC4 containing adeno (quadrivalent, group 3), compared to trivalent (having only
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mos1Env) immunization alone (group 1) (Fig 7 panel B).

[0144] In conclusion, the C4D7 and sC4 constructs encoded in Ad26 were immunogenic and
addition thereof expanded the binding- and neutralization capacity of a vaccine that has
mos1Env (mainly clade B) as sole Ad26-encoded Env component, towards clade C strains (Fig
7B).

Example 6: Immunogenicity of vaccine regimens including vectors encoding synthetic
HIV envelope proteins of the invention

[0145] One further rabbit study assessed the tetravalent vector combination Ad26.Mos4.HIV
(consisting of four adenoviral vectors: Ad26.Mos1GagPol [encoding SEQ ID NO: 28],
Ad26.Mos2GagPol [encoding SEQ ID NO: 29], Ad26.Mos1Env [encoding SEQ ID NO: §] and
Ad26.Mos2SEnv [the name "C4D7" as used above is also referred to as "Mos2S"; this vector
encodes the novel SEQ ID NO: 18 according to the invention], in a 1:1:1:1 mixture at a total

dose of 5x10° vp,) applied intramuscularly as double prime immunizations in weeks 0 and 6, in
combination with recombinant HIV-1 Env protein boosts using Clade C gp140 [having the
sequence of amino acid residues 30-708 of SEQ ID NO: 7], Mosaic gp140 [having the
sequence of amino acid residues 30-724 of SEQ ID NO: 36], or a combination of Clade C
gp140 and Mosaic gp140, in weeks 13 and 19. These protein boosts were applied
intramuscularly at a total dose of 10 or 50 micrograms of protein combined with 250 mcg
aluminum phosphate adjuvant formulated on the day of immunization.

[0146] Results indicate that all tested regimens were immunogenic in all animals, inducing high
antibody titers and moderate neutralization activity against Tier 1 Env pseudotyped viruses. If
Mosaic gp140 was used as vaccine antigen, either alone or in combination with Clade C
gp140, Mosaic gp140-specific ELISA titers and Clade B pseudovirus recognition were
significantly increased at week 15 in comparison to the reference group boosted with Clade C
gp140 alone. The overall effect size of the improvement was moderate, and bigger for the
group boosted with the bivalent Clade C gp140 - Mosaic gp140 combination compared to
Mosaic gp140 alone. At week 21 of the study, these differences were lost and immune
responses measured for the cohorts receiving bivalent Clade C gp140 - Mosaic gp140 boosts
or monovalent Clade C gp140 boosts were statistically indistinguishable.

[0147] The bivalent protein regimen showed comparable induction of Clade C ELISA titers and
pseudovirus recognition as the Clade C gp140 alone boosted regimen, indicating that the
inclusion of the clade B-related immunogen Mosaic gp140 had no negative effect on clade C
antigen coverage, whilst significantly enhancing clade B coverage at week 15 of the study.

[0148] The data confirm that the Ad26.Mos2SEnv vector encoding a synthetic Env antigen
according to the invention can successfully be used in vaccine regimens.
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<210>1
<211> 500
<212> PRT
<213> Artificial Sequence

<220>
<223> mos1Gag mosaic antigen sequence

<400> 1

Met

1

Glu

His

Gly

Gln

65

Thr

Thr

Lys

Ser

Gln
145

Glu

Glu

Gly

Gly

Lys

Ile

Leu

50

Pro

Val

Lys

Lys

Gln

130

Ala

Lys

Gly

His

Ala

Ile

Val

35

Leu

Ser

Ala

Glu

Ala

115

Asn

Ile

Ala

Ala

Gln
195

Arg

Arg

20

Trp

Glu

Leu

Thr

Ala

100

Gln

Tyr

Ser

Phe Ser Pro Glu Val Tle Pro Met Phe
165

Thr Pro Gln Asp Leu Asn Thr Met Leu
185

180

Ala Ala Met Gln Met Leu Lys Glu Thr
200

Ala

Leu

Ala

Thr

Gln

Leu

85

Leu

Gln

Pro

Pro

Ser

Arg

Ser

Ser

Thr

70

Tyr

Glu

Ala

Ile

Arg
150

val

Pro

Arg

Glu

Gly

Cys

Lys

Ala

Val

135

Thr

Leu

Gly

Glu

40

Gly

Ser

val

Ile

Ala

120

Gln

Leu

Ser

Gly

25

Leu

Cys

Glu

His

Glu

105

Asp

Asn

Asn

Gly

10

Lys

Glu

Arg
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Gln
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Glu

Thr

Ile

Ala

170

Gly Glu

Lys Lys

Arg Phe

Gln Ile

Leu Arg

75

Arg Ile

Glu Gln

Gly Asn

Gln Gly

140

Trp Val
155

Leu

Tyr

Ala

45

Leu

Ser

Glu

Asn

Ser

125

Gln

Lys

Asp

Arg

30

Val

Gly

Leu

Ile

Lys

110

Ser

Met

Vval

Arg

15

Leu

Asn

Gln

Tyr

Lys

95

Ser

Gln

val

val

175

190

205

Trp

Lys

Pro

Leu

Asn

80

Asp

Lys

Val

His

Glu
160

Ser Ala Leu Ser

Asn Thr Val Gly

Ile Asn Glu Glu
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Ala

Pro

225

Ser

Pro

Ile

Pro

Arg

305

Leu

Leu

val

Gln

Asn

385

Ile

Gly

Phe

Leu

Phe

465

Lys

Pro

Ala

210

Gly

Thr

Val

val

Lys

290

Ala

Leu

Gly

Gly

Val

370

Gln

Ala

Lys

Leu

Gln

450

Gly

Glu

Ser

Glu

Gln

Leu

Gly

Arg
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Glu

Glu
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Pro

Gly
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Thr

Arg

Lys

Glu

Gly

435

Asn

Glu

Met
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Trp

Met
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Met

Pro
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Arg
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360
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Cys

Pro
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Ser
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Trp

Trp
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Ser
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Glu
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Arg

Met

Phe

Arg

Asp
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Ser
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Ile
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Asp
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Cys
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Met
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Met

Asn
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Ser
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Lys

Cys

Lys

Pro

Gln

His

Asp
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Thr

Ile

Leu

Arg
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315

Lys
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Leu

Gln

Cys
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Lys

Thr

Gly

Pro

Lys
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Ile

Asn
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Phe

300

Trp
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Thr
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Arg
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Gly

Gly

Glu
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Glu

Gly
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Asn

Gly

Ile
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Tyr
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Ile
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Gly

Lys

Cys
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Arg
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Thr

Leu

Cys
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Ala

Asn

Glu

Trp

Ile

Thr

Pro
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Asn
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Thr

Glu
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480

Gly Asn Asp

495

DK/EP 3584252 T3



DK/EP 3584252 T3

<210>2

<211> 491

<212> PRT

<213> Artificial Sequence

<220>
<223> mos2Gag mosaic antigen sequence

<400> 2
Met Gly Ala Arg Ala Ser Ile Leu Arg Gly Gly Lys Leu Asp Lys Trp
1 5 10 15

Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys His Tyr Met Leu Lys
20 25 30

His Leu Val Trp Ala Ser Arg Glu leu Glu Arg Phe Ala Leu Asn Pro
35 40 45

Gly Leu Leu Glu Thr Ser Glu Gly Cys Lys Gln Ile Ile Lys Gln Leu
50 55 60

Gln Pro Ala Leu Gln Thr Gly Thr Glu Glu Leu Arg Ser Leu Phe Asn
65 70 75 80

Thr Val Ala Thr Leu Tyr Cys Val His Ala Glu Ile Glu Val Arg Asp
85 90 95

Thr Lys Glu Ala Leu Asp Lys Ile Glu Glu Glu Gln Asn Lys Ser Gln
100 105 110

Gln Lys Thr Gln Gln Ala Lys Glu Ala Asp Gly Lys Val Ser Gln Asn
115 120 125

Tyr Pro Ile Val Gln Asn Leu Gln Gly Gln Met Val His Gln Pro Ile
130 135 140

Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Ile Glu Glu Lys Ala
145 150 155 160

Phe Ser Pro Glu Val Ile Pro Met Phe Thr Ala Leu Ser Glu Gly Ala
165 170 175

Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr Val Gly Gly His Gln
180 185 190

Ala Ala Met Gln Met Leu Lys Asp Thr Ile Asn Glu Glu Ala Ala Glu
195 200 205

Trp Asp Arg Leu His Pro Val His Ala Gly Pro Val Ala Pro Gly Gln
210 215 220

Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr Ser Asn Leu
225 230 235 240

Gln Glu Gln Ile Ala Trp Met Thr Ser Asn Pro Pro Ile Pro Val Gly
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Asp

Met

Pro

Gln

305

Gln

Gly

Pro

Ser

Val

385

Arg

Gln

Trp

Glu

Pro

465

Arg

Tle

Tyr

Phe
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Ser

Thr
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Lys
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Pro

Pro
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Ser

<210>3
<211> 850
<212> PRT
<213> Artificial Sequence

<220>
<223> mos1Pol mosaic antigen sequence
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Gln
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375
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Glu
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Pro
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Arg
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Cys
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Pro
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Pro

Leu
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Trp
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Ile
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Lys Thr Leu
300
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Pro
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<400> 3

Met Ala Pro

Gly
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Ile
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Trp

Asn

Tyr

Lys

Met

Lys

Thr
50

Lys

Leu

His

Gly

Thr

130

Tyr

Phe

Pro

Asp

His

210

Glu
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Trp
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Trp
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Phe

Pro

Ser

Arg

Tyr

190

Glu

Lys

Pro

Trp

Ser

270

Arg

Glu

15

Gly

95

Leu

Arg

Gly

Pro

Ala

175

val

Leu

His

Asp

Thr

255

Gln

Gly

Leu

Leu Lys Pro

Thr Glu Glu Lys

Glu Gly Lys

Val Phe Ala

Val Asp Phe Arg

Ile

Ala

Lys

Ile

Ala

160

Lys

Gly

Arg

Gln

Lys

240

Val

Ile

Ala

Glu
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Leu
305

Tyr

Asp

Thr

Gln

Trp

385

Glu

Glu

Lys

Asn

Arg

465

Leu

Tle

Asp

Lys

Gly

545

val

Tyr

Val

Ala

Asp

Gln

Gly

Leu

370

Gly

Thr

Phe

Asp

Arg

450

Gln

Gln

Val

Lys

Lys

530

Gly

Leu

His

val

Glu

Pro

Trp

Lys

355

Thr

Lys

Trp

val

Pro

435

Glu

Lys

Ala

Thr

Ser

515

Glu

Asn

Phe

Ser

Ala
595

Asn

Ser

Thr

340

Tyr

Glu

Thr

Trp

Asn

420

Ile

Thr

Ile

Ile

Ala

500

Glu

Arg

Glu

Leu

Asn
580

Lys

Arg

Lys
325

Tyr

Ala

Ala

Pro

Thr

405

Thr

Ala

Lys

val

Tyr

485

Ser

Ser

val

Gln

Asp

565

Trp

Glu

Glu
310

Asp

Gln

Lys

Val

Lys

390

Asp

Pro

Gly

Leu

Ser

470

Leu

Gln

Glu

Tyr

val

550

Gly

Arg

Ile

Ile

Leu

Ile

Met

Gln

375

Phe

Tyr

Pro

val

Gly

455

Leu

Ala

Tyr

Leu

Leu

535

Asp

Ile

Ala

Val

Leu

Ile

Tyr

Arg

360

Lys

Arg

Trp

Leu

Glu

440

Lys

Thr

Leu

Ala

val

520

Ser

Lys

Asp

Met

Ala
600

Lys

Ala

Gln

345

Thr

Ile

Leu

Gln

Val

425

Thr

Ala

Glu

Gln

Leu

505

Asn

Trp

Leu

Lys

Ala
585

Ser

Glu

Glu
330

Glu

Ala

Ala

Pro

Ala

410

Lys

Phe

Gly

Thr

Asp

490

Gly

Gln

val

Vval

Ala

570

Ser

Cys

Pro
315

Ile

Pro

His

Met

Ile

395

Thr

Leu

Tyr

Tyr

Thr

475

Ser

Ile

Ile

Pro

Ser

555

Gln

Asp

Asp

val

Gln

Phe

Thr

Glu

380

Gln

Trp

Trp

vVal

Val

460

Asn

Gly

Ile

Ile

Ala

540

Ser

Glu

Phe

Gln

His

Lys

Lys

Asn

365

Ser

Lys

Ile

Tyr

Ala

445

Thr

Gln

Ser

Gln

Glu

525

His

Gly

Glu

Asn

Cys
605

Gly

Gln

Asn

350

Asp

Ile

Glu

Pro

Gln

430

Gly

Asp

Lys

Glu

Ala

510

Gln

Lys

Ile

His

Leu
590

Val

Gly
335

Leu

val

vVal

Thr

Glu

415

Leu

Ala

Arg

Thr

val

495

Gln

Leu

Gly

Arg

Glu

575

Pro

Gln Leu

Tyr

320

His

Lys

Lys

Ile

Trp

400

Trp

Glu

Ala

Gly

Ala

480

Asn

Pro

Ile

Ile

Lys

560

Lys

Pro

Lys
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Gly

Leu

625

val

Gln

Lys

Lys

Tyr

705

Lys

Ala

Ile

Asp

Phe

785

Ala

Ser

Tyr

Glu

Glu

610

Ala

Ala

Glu

val

Ala

690

Asn

Lys

val

Gly

Ile

770

Arg

Lys

Asp

Gly

Asp
850

<210> 4
<211> 850
<212> PRT

<213> Artificial Sequence

Ala

Cys

Ser

Thr

Ile

675

Ala

Pro

Ile

Gln

Gly

755

Gln

val

Leu

Ile

Lys

835

Met

Thr

Gly

Ala

660

His

Cys

Gln

Ile

Met

740

Tyr

Thr

Tyr

Leu

Lys

820

Gln

His

His

Tyr

645

Tyr

Thr

Trp

Ser

Gly

725

Ala

Ser

Lys

Tyr

Trp

805

vVal

Met

Gly

Leu

630

Ile

Phe

Ala

Trp

Gln

710

Gln

val

Ala

Glu

Arg

790

Lys

Vval

Ala

Gln

615

Glu

Glu

Ile

Asn

Ala

695

Gly

val

Phe

Gly

Leu

775

Asp

Gly

Pro

Gly

val

Gly

Ala

Leu

Gly

680

Gly

val

Arg

Ile

Glu

760

Gln

Ser

Glu

Arg

Ala

840

Asp

Lys

Glu

Lys

665

Ser

Ile

val

Asp

His

745

Arg

Lys

Arg

Gly

Arg

825

Asp

Cys

Ile

val

650

Leu

Asn

Gln

Ala

Gln

730

Asn

Ile

Gln

Asp

Ala

810

Lys

Cys

Ser

Ile

635

Ile

Ala

Phe

Gln

Ser

715

Ala

Phe

Ile

Ile

Pro

795

val

Val

Val

Pro

620

Leu

Pro

Gly

Thr

Glu

700

Met

Glu

Lys

Asp

Ile

780

Ile

val

Lys

Ala

Gly Ile

Val Ala

Ala Glu

Arg Trp
670

Ser Ala
685

Phe Gly

Asn Lys

His Leu

Arg Lys
750

Ile Ile
765

Lys Ile

Trp Lys

Ile Gln

Ile Ile

830

Gly Arg

845

Trp

Val

Thr

655

Pro

Ala

Ile

Glu

Lys

735

Gly

Ala

Gln

Gly

Asp

815

Lys

Gln

Gln

His

640

Gly

val

Val

Pro

Leu

720

Thr

Gly

Thr

Asn

Pro

800

Asn

Asp

Asp
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<220>
<223> mos2Pol mosaic antigen sequence

<400> 4
Met Ala Pro Ile Ser Pro Ile Glu Thr Val Pro Val Lys Leu Lys Pro
1 5 10 15

Gly Met Asp Gly Pro Lys Val Lys Gln Trp Pro Leu Thr Glu Glu Lys
20 25 30

Ile Lys Ala Leu Val Glu Ile Cys Thr Glu Met Glu Lys Glu Gly Lys
35 40 45

Ile Ser Lys Ile Gly Pro Glu Asn Pro Tyr Asn Thr Pro Ile Phe Ala
50 55 60

Ile Lys Lys Lys Asp Ser Thr Lys Trp Arg Lys Leu Val Asp Phe Arg
65 70 75 80

Glu Leu Asn Lys Arg Thr Gln Asp Phe Trp Glu Val Gln Leu Gly Ile
85 90 95

Pro His Pro Ala Gly Leu Lys Lys Lys Lys Ser Val Thr Val Leu Ala
100 105 110

Val Gly Asp Ala Tyr Phe Ser Val Pro Leu Asp Glu Asp Phe Arg Lys
115 120 125

Tyr Thr Ala Phe Thr Ile Pro Ser Ile Asn Asn Glu Thr Pro Gly Ile
130 135 140

Arg Tyr Gln Tyr Asn Val Leu Pro Gln Gly Trp Lys Gly Ser Pro Ala
145 150 155 160

Ile Phe Gln Ser Ser Met Thr Lys Ile Leu Glu Pro Phe Arg Lys Gln
165 170 175

Asn Pro Asp Ile Val Ile Tyr Gln Tyr Met Ala Ala Leu Tyr Val Gly
180 185 190

Ser Asp Leu Glu Ile Gly Gln His Arg Thr Lys Ile Glu Glu Leu Arg
195 200 205

Gln His Leu Leu Arg Trp Gly Phe Thr Thr Pro Asp Lys Lys His Gln
210 215 220

Lys Glu Pro Pro Phe Leu Trp Met Gly Tyr Glu Leu His Pro Asp Lys
225 230 235 240

Trp Thr Val Gln Pro Ile Val Leu Pro Glu Lys Asp Ser Trp Thr Vval
245 250 255

Asn Asp Ile Gln Lys Leu Val Gly Lys Leu Asn Trp Ala Ser Gln Ile
260 265 270

Tz Ala M1y Tla Tare ral Tare R1n Tan Mere Teore T.ann T.an Brsr Q1 The



Lys

Leu

305

Tyr

Gly

Thr

Gln

Trp

385

Glu

Glu

Lys

Asn

Arg

465

Leu

Tle

Asp

Lys

Gly

545

val

Ala

290

Ala

Asp

Gln

Gly

Leu

370

Gly

Ala

Phe

Glu

Arg

450

Gln

Gln

Vval

Lys

Lys

530

Gly

Leu

Sy

275

Leu

Glu

Pro

Trp

Lys

355

Thr

Lys

Trp

Val

Pro

435

Glu

Lys

Ala

Thr

Ser

515

Glu

Asn

Phe

PR

Thr

Asn

Ser

Thr

340

Tyr

Glu

Thr

Trp

Asn

420

Tle

Thr

vVal

Ile

Ala

500

Glu

Lys

Glu

Leu

day o

Glu

Arg

Lys

325

Tyr

Ala

Ala

Pro

Thr

405

Thr

Val

Lys

Val

His

485

Ser

Ser

val

Gln

Asp
565

v

Val

Glu

310

Asp

Gln

Arg

vVal

Lys

390

Glu

Pro

Gly

Leu

Ser

470

Leu

Gln

Glu

Tyr

Vval

550

Gly

aay e

val

295

Ile

Leu

Ile

Met

Gln

375

Phe

Tyr

Pro

Ala

Gly

455

Leu

Ala

Tyr

Leu

Leu

535

Asp

Ile

Tamaa

280

Pro

Leu

Ile

Tyr

Arg

360

Lys

Lys

Trp

Leu

Glu

440

Lys

Thr

Leu

Ala

Val

520

Ala

Lys

Asp

e -1y

Leu

Lys

Ala

Gln

345

Gly

Ile

Leu

Gln

Vval

425

Thr

Ala

Asp

Gln

Leu

505

Ser

Trp

Leu

Lys

—ye

Thr

Glu

Glu

330

Glu

Ala

Ala

Pro

Ala

410

Lys

Phe

Gly

Thr

Asp

4390

Gly

Gln

vVal

val

Ala
570

iy o

Glu

Pro

315

Ile

Pro

His

Thr

Ile

395

Thr

Leu

Tyr

Tyr

Thr

475

Ser

Ile

Ile

Pro

Ser

555

Gln

e vy

Glu

300

Val

Gln

Phe

Thr

Glu

380

Gln

Trp

Trp

Val

Val

460

Asn

Gly

Ile

Ile

Ala

540

Arg

Glu

AT SRk

285

Ala Glu

His Gly

Lys Gln

Lys Asn
350

Asn Asp
365

Ser Ile

Lys Glu

Ile Pro

Tyr Gln

430

Ala Gly

445

Thr Asp

Gln Lys

Leu Glu

Gln Ala

510

Glu Gln

525

His Lys

Gly Ile

Glu His

oy

Leu

val

Gly

335

Leu

Val

Val

Thr

Glu

415

Leu

Ala

Arg

Thr

Val

495

Gln

Leu

Gly

Arg

Glu
575

PR

Glu

Tyr

320

Gln

Lys

Lys

Ile

Trp

400

Trp

Glu

Ala

Gly

Ala

480

Asn

Pro

Ile

Ile

Lys

560

Lys

DK/EP 3584252 T3



Tyr

Ile

Gly

Leu

625

val

Gln

Lys

Lys

Tyr

705

Lys

Ala

Ile

Asp

Phe

785

Ala

Ser

Tyr

Glu

His

Val

Glu

610

Ala

Ala

Glu

Thr

Ala

690

Asn

Lys

Vval

Gly

Ile

770

Arg

Lys

Asp

Gly

Asp
850

Ser

Ala

595

Ala

Cys

Ser

Thr

Ile
675

Ala

Pro

Ile

Gln

Glu

755

Gln

val

Leu

Ile

Lys
835

Asn

580

Lys

Tle

Thr

Gly

Ala

660

His

Cys

Gln

Ile

Met

740

Tyr

Thr

Tyr

Leu

Lys

820

Gln

Trp

Glu

His

His

Tyr

645

Tyr

Thr

Trp

Ser

Gly

725

Ala

Ser

Lys

Tyr

Trp

805

Val

Met

Arg

Ile

Gly

Leu

630

Ile

Phe

Ala

Trp

Gln

710

Gln

val

Ala

Glu

Arg

750

Lys

Val

Ala

Ala

val

Gln

615

Glu

Glu

Leu

Asn

Ala

695

Gly

val

Phe

Gly

Leu

775

Asp

Gly

Pro

Gly

Met

Ala

600

val

Gly

Ala

Leu

Gly
680

Gly

val

Arg

Ile

Glu

760

Gln

Ser

Glu

Arg

Asp
840

Ala Ser
585

Ser Cys

Asp Cys

Lys Val

Glu Val
650

Lys Leu
665

Ser Asn

Ile Lys

val Ala

Asp Gln
730

His Asn
745

Arg Ile

Lys Gln

Arg Asp

Gly Ala
810

Arg Lys
825

Asp Cys

Glu

Asp

Ser

Ile

635

Ile

Ala

Phe

Gln

Ser

715

Ala

Phe

Val

Ile

Pro

795

val

Ala

val

Phe

Lys

Pro

620

Leu

Pro

Gly

Thr

Glu

700

Ile

Glu

Lys

Asp

Thr

780

Leu

Val

Lys

Ala

Asn

Cys

605

Gly

val

Ala

Arg

Ser
685

Leu

590

Gln

Ile

Ala

Glu

Trp

670

Ala

Pro

Leu

Trp

Val

Thr

655

Pro

Thr

Pro

Lys

Gln

His

640

Gly

val

Val

Phe Gly Ile Pro

Asn

His

Arg

Ile

765

Lys

Trp

Ile

Ile

Ser
845

Lys

Leu

Lys

750

Ile

Ile

Lys

Gln

Ile

830

Arg

Glu

Lys

735

Gly

Ala

Gln

Gly

Asp

815

Arg

Gln

Leu

720

Thr

Gly

Ser

Asn

Pro

800

Asn

Asp

Asp
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<210>5

<211> 685

<212> PRT

<213> Artificial Sequence

<220>
<223> mos1Env mosaic antigen sequence

<400> 5
Met Arg Val Thr Gly Ile Arg Lys Asn Tyr Gln His Leu Trp Arg Trp
1 5 10 15

Gly Thr Met Leu Leu Gly Ile Leu Met Ile Cys Ser Ala Ala Gly Lys
20 25 30

Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Glu Ala Thr

35 40 45

Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu Val
50 55 60

His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro
65 70 75 80

Gln Glu Val Val Leu Glu Asn Val Thr Glu Asn Phe Asn Met Trp Lys
85 90 95

Asn Asn Met Val Glu Gln Met His Glu Asp Ile Ile Ser Leu Trp Asp
100 105 110

Gln Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Thr Leu
115 120 125

Asn Cys Thr Asp Asp Val Arg Asn Val Thr Asn Asn Ala Thr Asn Thr
130 135 140

Asn Ser Ser Trp Gly Glu Pro Met Glu Lys Gly Glu Ile Lys Asn Cys
145 150 155 160

Ser Phe Asn Ile Thr Thr Ser Ile Arg Asn Lys Val Gln Lys Gln Tyr
165 170 175

Ala Leu Phe Tyr Lys Leu Asp Val Val Pro Ile Asp Asn Asp Ser Asn
180 185 190

Asn Thr Asn Tyr Arg Leu Ile Ser Cys Asn Thr Ser Val Ile Thr Gln
195 200 205

Ala Cys Pro Lys Val Ser Phe Glu Pro Ile Pro Ile His Tyr Cys Ala
210 215 220

Pro Ala Gly Phe Ala Ile Leu lLys Cys Asn Asp Lys Lys Phe Asn Gly
225 230 235 240



Thr

Arg

Glu

Ile

Asn

305

Tyr

Ile

Leu

Ser

Glu

385

Trp

Glu

Gln

Arg

Asn

465

Arg

Glu

Ser

Gly

Gly

Pro

Glu

Met

290

Asn

Thr

Ser

Gly

Gly

370

Phe

Asn

His

Glu

Cys

450

Asp

Asp

Pro

Glu

Ala
530

Pro

val

val
275

Val

Asn

Ala

Arg

Lys

355

Gly

Phe

Asn

Ile

val

435

Ser

Thr

Asn

Leu

Lys

515

Ala

Cys

vVal

260

val

Gln

Thr

Gly

Ala

340

Gln

Asp

Tyr

Ser

Thr

420

Gly

Ser

Ser

Trp

Gly

500

Ser

Gly

Thr
245

Ser

Ile

Leu

Arg

Asp

325

Asn

Phe

Pro

Cys

Thr

405

Leu

Lys

Asn

Gly

Arg

485

Val

Ala

Ser

Asn

Thr

Arg Ser Glu Asn Phe Thr Asn Asn Ala Lys Thr

Asn

Lys

310

Ile

Trp

Gly

Glu

Asn

390

Trp

Pro

Ala

Ile

Thr

470

Ser

Ala

val

Thr

Val Ser Thr Val Gln Cys Thr His Gly Ile

Gln lLeu Leu Leu Asn Gly Ser Leu Ala Glu

Vval

295

Ser

Ile

Asn

Asn

Ile

375

Ser

Asn

Cys

Met

Thr

455

Glu

Glu

Pro

Gly

Met
535

280

Ser

Ile

Gly

Asn

Asn

360

Val

Thr

Asn

Arg

Tyr

440

Gly

Ile

Leu

Thr

Ile

520

Gly

265

vVal

His

Asp

Thr

345

Lys

Met

Lys

Thr

Ile

425

Ala

Leu

Phe

Tyr

Lys

505

Gly

Ala

250

Glu

Ile

Ile

330

Leu

Thr

His

Leu

Lys

410

Lys

Pro

Leu

Arg

Lys

490

Ala

Ala

Ala

Ile

Gly

315

Arg

Arg

Ile

Ser

Phe

395

Arg

Gln

Pro

Leu

Pro

475

Tyr

Lys

val

Ser

Asn

300

Pro

Gln

Gln

val

Phe

380

Asn

Ser

Ile

Ile

Thr

460

Gly

Lys

Arg

Phe

Met
540

285

270

255

Cys Thr Arg Pro

Gly

Ala

Ile

Phe

365

Asn

Ser

Asn

Ile

Arg

445

Arg

Gly

val

Leu
525

Thr

Arg

His

val

350

Asn

Cys

Thr

Asp

Asn

430

Gly

Asp

Gly

val

Val

510

Gly

Leu

Ala

Cys

335

Glu

His

Gly

Trp

Thr

415

Met

Gln

Gly

Asp

Lys

485

val

Phe

Thr

Phe

320

Asn

Lys

Ser

Gly

Thr

400

Glu

Trp

Ile

Gly

Met

480

Ile

Gln

Leu

val
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Gln

545

Leu

Gly

Lys

Cys

Asp

625

Asn

Gln

Ser

Ala

Arg

Ile

Asp

Thr

610

Lys

Asn

Gln

Leu

<210>6
<211> 684
<212> PRT
<213> Artificial Sequence

<220>
<223> mos2Env mosaic antigen sequence

<400> 6
Met Arg Val Arg Gly Tle Gln

1

Arg

Ala

Lys

Gln

595

Thr

Ile

Tyr

Glu

Trp
675

Leu

Ile

Gln

580

Gln

Thr

Trp

Thr

Lys

660

Asn

Leu

Glu

565

Leu

Leu

val

Asgn

Ser

645

Asn

Trp

5

Leu

550

Ala

Gln

Leu

Pro

Asn

630

Leu

Glu

Phe

Ser

Gln

Ala

Gly

Trp

615

Met

Ile

Gln

Asp

Gly Ile Leu Gly Phe Trp Met

Leu

Thr

His

65

Gln

Asn

20

Trp Val Thr Val Tyr Tyr

35

Thr Leu Phe Cys Ala Ser

50

55

Gly

Gln

Arg

Ile

600

Asn

Thr

Tyr

Glu

Ile
680

Arg

Ile

Gly

40

Asp

Ile

His

val

585

Trp

Ala

Trp

Thr

Leu

665

Ser

Asn

Ile

25

val

Ala

val

Leu

570

Leu

Gly

Ser

Met

Leu

650

Leu

Asn

Trp

10

Ile

Pro

Lys

Gln

555

Leu

Ala

Cys

Trp

Glu

635

Ile

Glu

Trp

Pro

Cys

Val

Ala

Gln

Gln

Val

Ser

Ser

620

Trp

Glu

Leu

Leu

Gln

Arg

Trp

Tyr
60

Gln Asn Asn Leu

560

Leu Thr Val Trp
575

Glu Arg Tyr Leu

590

Gly Lys Leu Ile

605

Asn Lys Ser Leu

Glu Arg Glu Ile

640

Glu Ser Gln Asn
655

Asp Lys Trp Ala

670

Trp
685

Trp Trp Ile Trp

15

Val Met Gly Asn

30

Lys Glu Ala Lys

45

Glu Lys Glu Val

Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro
75

70

80

Glu Met Val Leu Glu Asn Val Thr Glu Asn Phe Asn Met Trp Lys

85

90

95

Asp Met Val Asp Gln Met His Glu Asp Ile Ile Arg Leu Trp Asp
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Gln

Glu

Ile

145

Thr

Arg

Ser

Ala

His

225

Thr

Thr

Ser

Asn

Cys
305

Gly

Ala

Val

Thr

Cys

385

Thr

Ser

Cys

130

His

Thr

Leu

Glu

Tle

210

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Ser

370

Arg

Tyr

Leu

115

Arg

Asn

val

Asp

Asn

195

Thr

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

Ser

Gly

Met

100

Lys

Asn

Glu

Val

Ile

180

Ser

Gln

Ala

Gly

Ile

260

Glu

Thr

Pro

Phe

Asn

340

Lys

Ser

Glu

Pro

Pro

val

Thr

Glu

165

Val

Ser

Ala

Pro

Thr

245

Lys

Glu

Ile

Asn

Tyr

325

Leu

Leu

Gly

Phe

Asn
An|

Cys

Arg

Tyr

150

Asp

Pro

Glu

Cys

Ala

230

Gly

Pro

Glu

Tle

Asn
310

Ala

Ser

Ala

Gly

Fhe

390

Gly

val

Asn

135

Lys

Arg

Leu

Tyr

Pro

215

Gly

Pro

val

Ile

val

295

Asn

Thr

Arg

Glu

Asp

375

Tyr

Thr

Lys

120

val

Glu

Lys

Asp

Tyr

200

Lys

Tyr

Cys

Val

Ile

280

His

Thr

Gly

Asp

His

360

Leu

Cys

Asn

105

Leu

Ser

Met

Gln

Glu

185

Arg

val

Ala

Asn

Ser

265

Ile

Leu

Arg

Asp

Gly

345

Phe

Glu

Asn

Ser

Thr

Ser

Lys

Lys

170

Asn

Leu

Ser

Ile

Asn

250

Thr

Arg

Asn

Lys

Ile

330

Trp

Pro

Ile

Thr

Asn
A1 n

Pro

Asn

Asn

155

Val

Asn

Tle

Phe

Leu

235

val

Gln

Ser

Glu

Ser
315

Ile

Asn

Asn

Thr

Ser

395

Ser

Leu

Gly

140

Cys

His

Ser

Asn

Asp

220

Lys

Ser

Leu

Glu

Thr

300

Ile

Gly

Lys

Lys

Thr

380

Gly

Ser

Cys

125

Thr

Ser

Ala

Ser

Cys

205

Pro

Cys

Thr

Leu

Asn

285

vVal

Arg

Asp

Thr

Thr

365

His

Leu

Ser

110

Val

Tyr

Phe

Leu

Glu

190

Asn

Ile

Asn

Val

Leu

270

Leu

Asn

Ile

Ile

Leu

350

Ile

Ser

Fhe

Asn

Thr

Asn

Asn

Phe

175

Lys

Thr

Pro

Asn

Gln

255

Asn

Thr

Ile

Gly

Arg

335

Gln

Asn

Phe

Asn

Ile

ATR

Leu

Ile

Ala

160

Tyr

Ser

Ser

Ile

Lys

240

Cys

Gly

Asn

Thr

Pro
320

Gln

Gly

Phe

Asn

Gly

400

Thr
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Leu

Arg

Asn

val

465

Asn

Pro

Glu

Ala

Ala

545

Arg

Ile

Asp

Thr

Asp

625

Asn

Gln

Leu

Pro

Ala

Ile

450

Pro

Asn

Leu

Lys

Ala

530

Arg

Ala

Lys

Gln

Thr

610

Ile

Tyr

Glu

Trp

<210>7
<211>708
<212> PRT

Cys

Met

435

Thr

Asn

Trp

Gly

Ser

515

Gly

Gln

Ile

Gln

Gln

595

Ala

Trp

Thr

Lys

Asn
675

Arg

420

Tyr

Gly

Asp

Arg

val

500

Ala

Ser

Leu

Glu

Ile

Ala

Leu

Thr

Ser

485

Ala

Val

Thr

Leu

Ala
565

Lys

Pro

Leu

Glu

470

Glu

Pro

Gly

Met

Ser

550

Gln

Leu Gln Thr

580

Leu

val

Asp

Gly

Asn

660

Trp

Leu

Pro

Asn

Glu

645

Glu

Phe

Gly

Trp

Met

630

Ile

Lys

Asp

Gln

Pro

Leu

455

Thr

Leu

Thr

Ile

Gly

535

Gly

Gln

Arg

Leu

Asn

615

Thr

Tyr

Asp

Ile

Ile Ile
425

Ile Ala
440

Thr Arg

Phe Arg

Tyr Lys

Glu Ala

505

Gly Ala

520

Ala Ala

Tle Val

His Met

vVal Leu

LRV}

Asn

Gly

Asp

Pro

Tyr

490

Lys

Val

Ser

Gln

Leu
570

585

Trp Gly

600

Thr Ser

Trp Met

Arg Leu

Leu Leu

Gln

Ala

Cys

Trp

Leu

Met

Asn

Gly

Gly

475

Lys

Arg

Phe

Ile

Gln

555

Gln

Ile

Ser

Ser

Trp

Trp

Ile

Gly

460

Gly

Val

Arg

Leu

Thr

540

Gln

Leu

Glu

Gly

Asn

Gln

Thr

445

Ser

Gly

Val

val

Gly

525

Leu

Ser

Thr

Lys

Glu

430

Cys

Asn

Asp

Glu

Val

510

Ile

Thr

Asn

vVal

L)

Val

Arg

Asn

Met

Val

495

Glu

Leu

Val

Leu

Trp
575

590

605

620

635

650

665

Thr Asn

680

Ala

Trp

Glu

Leu

Leu

Asp

Glu

Asp

Trp

Lys

Lys

Ser

Ser

Leu

Ser

Glu

Gln

Trp

Gly

Ser

Gly

Arg

480

Lys

Ser

Gly

Gln

Leu

560

Gly

Arg Tyr Leu Gln

Ile Cys

Gln Thr

Ile Gly

640

Asn Gln

655

670

Lys Asn
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<213> Artificial Sequence

<220>
<223> stabilized clade C gp140 trimer: C97ZA012-gp140-foldon with cleavage mutations

<400> 7
Met Arg Val Arg Gly Ile Gln Arg Asn Cys Gln His Leu Trp Arg Trp
1 5 10 15

Gly Thr Leu Ile Leu Gly Met Leu Met Ile Cys Ser Ala Ala Glu Asn
20 25 30

Leu Trp Val Gly Asn Met Trp Val Thr Val Tyr Tyr Gly Val Pro Val
35 40 45

Trp Thr Asp Ala Lys Thr Thr Leu Phe Cys Ala Ser Asp Thr Lys Ala

Tyr Asp Arg Glu Val His Asn Val Trp Ala Thr His Ala Cys Val Pro
65 70 75 80

Thr Asp Pro Asn Pro Gln Glu Ile Val Leu Glu Asn Val Thr Glu Asn
85 90 95

Phe Asn Met Trp Lys Asn Asp Met Val Asp Gln Met His Glu Asp Ile
100 105 110

Ile Ser Leu Trp Asp Gln Ser Leu Lys Pro Cys Val Lys Leu Thr Pro
115 120 125

Leu Cys Val Thr Leu His Cys Thr Asn Ala Thr Phe Lys Asn Asn Val
130 135 140

Thr Asn Asp Met Asn Lys Glu Ile Arg Asn Cys Ser Phe Asn Thr Thr
145 150 155 160

Thr Glu Ile Arg Asp Lys Lys Gln Gln Gly Tyr Ala Leu Phe Tyr Arg
165 170 175

Pro Asp Ile Val Leu Leu Lys Glu Asn Arg Asn Asn Ser Asn Asn Ser
180 185 190

Glu Tyr Tle Leu Ile Asn Cys Asn Ala Ser Thr Ile Thr Gln Ala Cys
195 200 205

Pro Lys Val Asn Phe Asp Pro Ile Pro Ile His Tyr Cys Ala Pro Ala
210 215 220

Gly Tyr Ala Ile Leu Lys Cys Asn Asn Lys Thr Phe Ser Gly Lys Gly
225 230 235 240

Pro Cys Asn Asn Val Ser Thr Val Gln Cys Thr His Gly Ile Lys Pro
245 250 255

Val Val Ser Thr Gln Leu Leu Leu Asn Gly Ser Leu Ala Glu Lys Glu
260 265 270



Ile

val

Asn

305

Thr

Gly

Glu

Gly

Phe

385

Glu

Gln

Thr

Glu

Lys

465

Lys

Arg

Gly

Gln

Leu
545

Ile

His

290

Thr

Gly

Ser

Asn

Asp

370

Tyr

Thr

Gly

Cys

Asp

450

Asp

Pro

Glu

Ala

Ala

530

Arg

Ile

275

Leu

Arg

Asp

Lys

Tyr

355

Leu

Cys

Ile

val

Lys

435

Asn

Asn

Leu

Glu

Ala

515

Arg

Ala

Arg

Asn

Lys

Ile

Trp

340

Asn

Glu

Asn

Thr

Gly

420

Ser

Lys

Trp

Gly

Arg

500

Gly

Gln

Ile

Ser

Lys

Ser

Ile

325

Asn

Asn

Ile

Thr

Leu

405

Arg

Asn

Thr

Arg

Ile

485

Ala

Ser

Leu

Glu

Glu

Ser

Met

310

Gly

Glu

Asn

Thr

Thr

390

Pro

Ala

Ile

Glu

Ser

470

Ala

Val

Thr

Leu

Ala
550

Asn

val

295

Arg

Asp

Thr

Lys

Thr

375

Arg

Cys

Met

Thr

Glu

455

Glu

Pro

Gly

Met

Ser

535

Gln

Leu

280

Glu

Ile

Ile

Leu

Thr

360

His

Leu

Arg

Tyr

Gly

440

Ile

Leu

Thr

Ile

Gly

520

Ser

Gln

Thr

Ile

Gly

Arg

Lys

345

Ile

Ser

Phe

Ile

Ala

425

Leu

Phe

Tyr

Gly

Gly

505

Ala

Ile

His

Asp

val

Pro

Gln

330

Arg

Lys

Phe

Asn

Lys

410

Pro

Leu

Arg

Lys

Ala

490

Ala

Ala

val

Met

Asn

Cys

Gly

315

Ala

val

Phe

Asn

Asn

395

Gln

Pro

Leu

Pro

Tyr

475

Lys

Val

Ser

Gln

Leu
555

val

Thr

300

Gln

Tyr

Lys

Ala

Cys

380

Asn

Ile

Ile

Val

Gly

460

Lys

Glu

Phe

Leu

Gln

540

Gln

Lys

285

Arg

Thr

Cys

Glu

Pro

365

Arg

Ala

Ile

Ala

Arg

445

Gly

val

Arg

Leu

Thr

525

Gln

Leu

Thr

Pro

Phe

Asn

Lys

350

Ser

Gly

Thr

Asn

Gly

430

Asp

Gly

Ile

val

Gly

510

Leu

Ser

Thr

Ile

Asn

Tyr

Ile

335

Leu

Ser

Glu

Glu

Met

415

Asn

Gly

Asn

Glu

val

495

Phe

Thr

Asn

Val

Ile

Asn

Ala

320

Ser

Gln

Gly

Phe

Asp

400

Trp

Ile

Gly

Met

Leu

480

Glu

Leu

val

Leu

Trp
560
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Gly

Lys

Cys

Thr

Ser

625

Gln

Asn

Ser

Arg

Ser
705

Ile

Asp

Thr

Asp

610

Asn

Gln

Leu

Arg

Asp

690

Thr

<210> 8
<211> 625
<212> PRT
<213> Artificial Sequence

<220>
<223> C4 fragment: gp120-truncated gp41 without signal peptide and transmembrane domain

<400> 8

Met Gly Asn Leu Trp Val

1

Asp

Lys

Pro

Met

Leu

Lys

Gln

Thr

595

Ile

Tyr

Glu

Trp

Ile

675

Gly

Phe

Gln

Gln
580

Asn

Trp

Thr

Lys

Ser

660

Glu

Gln

Leu

Leu
565

Leu

Val

Asn

Asp

Asn

645

Trp

Gly

Ala

5

Gln Thr Arg Val Leu Ala Ile Glu Arg Tyr Leu

Leu Gly Ile

Pro

Asn

Thr

630

Glu

Phe

Arg

Tyr

Ala Lys Thr Thr Leu

20

Glu Val His Asn Val

35

Asn Pro Gln Glu Ile

50

Trp Lys Asn Asp Met

70

Trp

Met

615

Ile

Lys

Asp

Gly

val
695

Thr

Phe

Trp

val

55

Val

Asn

600

Thr

Tyr

Asp

Ile

Ser

680

Arg

vVal

Cys

Ala

40

Leu

Asp

570

575

Trp Gly Cys Ser Gly Lys Leu Ile

585

Ser

Trp

Arg

Leu

Ser

665

Gly

Lys

Tyr

Ala

25

Thr

Gly

Gln

Ser

Met

Leu

Leu

650

Asn

Gly

Asp

Tyr

10

Ser

His

Asn

Met

Trp

Glu

Leu

635

Ala

Trp

Tyr

Gly

Gly

Asp

Ala

val

His
75

Ser

Trp

620

Glu

Leu

Leu

Ile

Glu
700

Val

Ala

Cys

Thr

Glu

590

Asn Lys
605

Asp Arg

Asp Ser

Asp Ser

Trp Tyr

670

Pro Glu
685

Trp Val

Pro Val

Lys Ala

Val Pro

45

Glu Asn

Asp Ile

Ser

Glu

Gln

Trp

655

Ile

Ala

Leu

Trp

15

Tyr

Thr

Phe

Ile

Gln

Ile

Thr

640

Lys

Lys

Pro

Leu

Lys

Glu

Asgp

Asn

Ser
80

Trp Asp Ala Ser Leu Glu Pro Cys Val Lys Leu Thr Pro Leu Cys
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val

Tyr

Phe

Leu

145

Glu

Asn

Ile

Asn

val

225

Leu

Leu

Asn

Ile

Ile

305

Leu

Ile

Thr

Phe

Cys

soE

Thr

Asn

Asn

130

Phe

Lys

Thr

Pro

Asn

210

Gln

Asn

Thr

Ile

Gly

290

Arg

Gln

Lys

Phe

Asn
370

Arg

Leu

Ile

115

Ala

Tyr

Ser

Ser

Ile

195

Lys

Cys

Gly

Asn

Thr

275

Pro

Gln

Gly

Phe

Asn

355

Glu

Ile

Asn

100

Ile

Thr

Arg

Ser

Ala

180

His

Thr

Thr

Ser

Asn

260

Cys

Gly

Ala

val

Ala

340

Cys

Ser

Lys

85

Cys

His

Thr

Leu

Glu

165

Ile

Tyr

Phe

His

Leu

245

Ala

Thr

Gln

His

Lys
325

Pro

Arg

Asn

Gln

Arg

Asn

val

Asp

150

Asn

Thr

Cys

Asn

Gly

230

Ala

Lys

Arg

Thr

Cys

310

Lys

His

Gly

Ile

Ile

2an

Asn

Glu

vVal

135

Ile

Ser

Gln

Ala

Gly

215

Ile

Glu

Thr

Pro

Phe

295

Asn

Lys

Ser

Glu

Glu

375

Ile

val

Thr

120

Glu

val

Ser

Ala

Pro

200

Thr

Lys

Glu

Ile

Asn

280

Tyr

Leu

Leu

Gly

Phe
360

Arg

Asn

Arg

105

Tyr

Asp

Pro

Glu

Cys

185

Ala

Gly

Pro

Glu

Ile

265

Asn

Ala

Ser

Ala

Gly

345

Phe

Asn

Met

20

Asn

Lys

Arg

Leu

Tyr

170

Pro

Gly

Pro

val

Ile

250

val

Asn

Thr

Arg

Glu
330

Asp

Tyr

Asp

Trp

Val

Glu

Lys

Asp

155

Tyr

Lys

Tyr

Cys

Val

235

Ile

His

Thr

Gly

Asp

315

His

Leu

Cys

Ser

Gln

20E

Ser

Met

Gln

140

Glu

Arg

Val

Ala

Asn

220

Ser

Ile

Leu

Arg

Asp

300

Gly

Phe

Glu

Asn

Ile

380

Glu

Ser

Lys

125

Lys

Asn

Leu

Ser

Ile

205

Asn

Thr

Arg

Asn

Lys

285

Ile

Trp

Pro

Ile

Thr

365

Ile

Val

Asn

110

Asn

Val

Asn

Ile

Phe

190

Leu

Val

Gln

Ser

Glu

270

Ser

Ile

Asn

Asn

Thr

350

Ser

Thr

Gly

95

Gly

Cys

His

Ser

Asn

175

Asp

Lys

Ser

Leu

Glu

255

Thr

Ile

Gly

Lys

Lys
335

Thr

Asn

Leu

Arg

Thr

Ser

Ala

Ser

160

Cys

Pro

Cys

Thr

Leu

240

Asn

Val

Arg

Asp

Thr

320

Thr

His

Leu

Dro

Ala

Ann
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302

Ile

Thr

Asn

Trp

Gly

465

Arg

Gly

Gln

Ile

Gln

545

Gln

Ala

Trp

Thr

lys
625

Tyr

Gly

Asp

Arg

450

vVal

Ala

Ser

Leu

Glu

530

Leu

Leu

val

Asp

Gly
610

<210>9
<211> 29

<212> PRT
<213> Artificial Sequence

<220>
<223> signal sequence

<400> 9

Ala

Leu

Thr

435

Ser

Ala

Val

Thr

Leu

515

Ala

Gln

Leu

Pxro

Asn
595

Glu

[oR 2V

Pro Pro Ile Ala
405

Leu Leu Thr Arg
420

Glu Thr Phe Arg

Glu Leu Tyr Lys
455

Pro Thr Glu Ala
470

Gly Ile Gly Ala
485

Met Gly Ala Ala
500

Ser Gly Ile Val

Gln Gln His Met
535

Thr Arg Val Leu
550

Gly Leu Trp Gly
565

Trp Asn Thr Ser
580

Met Thr Trp Met Gln Trp Asp Lys Glu Ile Gly Asn Tyr
600

Ile Tyr Arg Leu Leu Glu Glu Ser Gln Asn Gln Gln Glu

615

Gly

Asp

Pro

440

Tyr

Lys

val

Ser

Gln

520

Leu

Ala

Cys

Trp

Asn

Gly

425

Gly

Lys

Arg

Phe

Ile

505

Gln

Gln

Ile

Ser

Ser
585

Ile

410

Gly

Gly

Val

Arg

Leu

490

Thr

Gln

Leu

Glu

Gly

570

Asn

270

Thr

Ser

Gly

Val

Val

475

Gly

Leu

Ser

Thr

Arg

555

Lys

Lys

Cys

Asn

Asp

Glu

460

val

Ile

Thr

Asn

val

540

Tyr

Leu

Ser

Arg

Asn

Met

445

Val

Glu

Leu

Val

Leu

525

Trp

Leu

Ile

Gln

Ser

Gly

430

Arg

Lys

Arg

Gly

Gln

510

Leu

Gly

Gln

Cys

Thr
590

605

620

Asn

415

val

Asn

Pro

Glu

Ala

495

Ala

Arg

Ile

Asp

Thr

575

Asp

UV

Ile

Pro

Asn

Leu

Lys

480

Ala

Arg

Ala

Lys

Gln

560

Thr

Ile
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Met Arg Val Arg Gly Met Leu Arg Asn Trp Gln Gln Trp Trp Ile Trp
1 5 10 15

Ser Ser Leu Gly Phe Trp Met Leu Met Ile Tyr Ser Val
20 25

<210>10

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> signal sequence

<400> 10
Met Arg Val Thr Gly Ile Arg Lys Asn Tyr Gln His Leu Trp Arg Trp
1 5 10 15

Gly Thr Met Leu Leu Gly Ile Leu Met Ile Cys Ser Ala
20 25

<210> 11

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> signal sequence

<400> 11
Met Arg Val Arg Gly Ile Gln Arg Asn Trp Pro Gln Trp Trp Ile Trp
1 5 10 15

Gly Ile Leu Gly Phe Trp Met Ile Ile Ile Cys Arg Val
20 25

<210> 12

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> signal sequence

<400> 12
Met Arg Val Arg Gly Ile Gln Arg Asn Cys Gln His Leu Trp Arg Trp
1 5 10 15

Gly Thr Leu Ile Leu Gly Met Leu Met Ile Cys Ser Ala
20 25

<210> 13
<211> 22
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<212> PRT
<213> Artificial Sequence

<220>
<223> transmembrane domain

<400> 13
Ile Phe Ile Met Ile Val Gly Gly Leu Ile Gly Leu Arg Ile Ile Phe
1 5 10 15

Ala Val Leu Ser Ile Val
20

<210> 14

<21>7

<212> PRT

<213> Artificial Sequence

<220>
<223> truncated cytoplasmic region

<400> 14

Asn Arg Val Arg Gln Gly Tyr
1 5

<210> 15

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> GCN4 trimerization domain

<400> 15
Met Lys Gln Tle Glu Asp Lys Ile Glu Glu Ile Leu Ser Lys Ile Tyr
1 5 10 15

His Ile Glu Asn Glu Ile Ala Arg Ile Lys Lys Leu Ile Gly Glu Val
20 25 30

<210> 16

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> foldon trimerization domain

<400> 16
Gly Ser Gly Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr
1 5 10 15

Val Ara Twae Aan Rlv @1 Trn Val Tann T.an Sar Thr Pha Tan
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L R g

<210> 17
<211> 862
<212> PRT

enrpr ey

20

QAPIVY

<213> Artificial Sequence

<220>

<223> C4 sequence

<400> 17

Met Arg Val
1

Ser Ser Leu

val
35

Leu Trp

Thr Thr

50

Leu

His Asn Val

65

Gln Glu Ile

Asn Asp Met

Ala Leu

115

Ser

Asn Cys

130

Arg

Ile
145

His Asn

Thr Thr val

Arg Leu Asp

Glu Asn

195

Ser

Ala Ile

210

Thr

Arg Gly

Gly Phe

20

Thr val

Phe Cys

Trp Ala

Val Leu

85

val Asp

100

Glu Pro

Asn Val

Glu Thr

Val Glu

165

Ile
180

Val

Ser

Ser

Gln Ala

Met

Trp

Tyr

Ala

Thr

70

Gly

Gln

Cys

Arg

Tyr

150

Asp

Pro

Glu

Cys

.

-

Leu Arg

Met Leu

Tyr Gly
40

Ser Asp

His Ala

Asn Val

Met His

val lys

120

Asn Val

135

Lys Glu

Arg Lys

Leu Asp

Tyr Tyr

200

Pro
215

Lys

—_——— ae

25

Asn Trp Gln
10

Met Ile Tyr
25

vVal Pro Val

Ala Lys Ala

Cys Val Pro
75

Thr Glu Asn
90

Glu Asp Ile

105

Leu Thr Pro

Ser Ser Asn

Met Lys Asn
155

Gln Lys Val
170

Glu Asn Asn
185

Arg Leu Ile

Val Ser Phe

Gln

Ser

Trp

Tyr

60

Thr

Phe

Ile

Leu

Gly

140

Cys

Hig

Ser

Asn

Asp
220

O

30

Trp Trp Ile

15

Val Met Gly

30

Lys Asp Ala

45

Glu Lys Glu

Asp Pro Asn

Asn Met Trp

95

Ser Leu Trp

110

Cys Val Thr

125

Thr Tyr Asn

Ser Phe Asn

Ala Phe

175

Leu

Glu
190

Ser Lys

Cys Asn Thr

205

Pro Ile Pro

Trp

Asn

Lys

Val

Pro

80

Lys

Asp

Leu

Ile

Ala

160

Tyr

Ser

Ser

Ile

DK/EP 3584252 T3



His

225

Thr

Thr

Ser

Asn

Cys

305

Gly

Ala

val

Ala

Cys

385

Ser

Lys

Pro

Leu

Glu

465

Glu

Pro

Gly

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Pro

370

Arg

Asn

Gln

Pro

Leu

450

Thr

Leu

Thr

Ile

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

His

Gly

Ile

Ile

Ile

435

Thr

Phe

Tyr

Glu

Gly
515

Ala

Gly

Ile

260

Glu

Thr

Pro

Phe

Asn
340

Lys

Ser

Glu

Glu

Ile

420

Ala

Arg

Arg

Lys

Ala

500

Ala

Pro

Thr

245

Lys

Glu

Ile

Asn

Tyr

325

Leu

Leu

Gly

Phe

Arg

405

Asn

Gly

Asp

Pro

Tyr

485

Lys

Val

Ala

230

Gly

Pro

Glu

Ile

Asn

310

Ala

Ser

Ala

Gly

Phe

390

Asn

Met

Asn

Gly

Gly

470

Lys

Axg

Phe

Gly

Pro

Val

Ile

val

295

Asn

Thr

Arg

Glu

Asp

375

Tyr

Asp

Trp

Ile

Gly

455

Gly

val

Arg

Leu

Tyr

Cys

Val

Ile

280

His

Thr

Gly

Asp

His

360

Leu

Cys

Ser

Gln

Thr

440

Ser

Gly

val

val

Gly
520

Ala

Asn

Ser

265

Ile

Leu

Arg

Asp

Gly
345

Phe

Glu

Asn

Ile

Glu

425

Cys

Asn

Asp

Glu

val

505

Ile

Ile Leu
235

Asn Val
250

Thr Gln

Arg Ser

Asn Glu

Lys Ser
315

Ile Ile
330

Trp Asn

Pro Asn

Ile Thr

Thr Ser
395

Ile Thr
410

val Gly

Arg Ser

Asn Gly

Met Arg

475

val Lys
490

Glu Arg

Leu Gly

Lys

Ser

Leu

Glu

Thr

300

Ile

Gly

Lys

Lys

Thr

380

Asn

Leu

Arg

Asn

Val

460

Asn

Pro

Glu

Ala

Cys

Thr

Leu

Asn

285

val

Arg

Asp

Thr

Thr

365

His

Leu

Pro

Ala

Ile

445

Pro

Asn

Leu

Lys

Ala
525

Asn

val

Leu

270

Leu

Asn

Ile

Ile

Leu
350

Ile

Thr

Phe

Cys

Ile

430

Thr

Asn

Trp

Gly

Arg

510

Gly

Asn

Gln

255

Asn

Thr

Ile

Gly

Arg

335

Gln

Lys

Phe

Asn

Arg

415

Tyr

Gly

Asp

Arg

Val

495

Ala

Ser

Lys

240

Cys

Gly

Asn

Thr

Pro

320

Gln

Gly

Phe

Asn

Glu

400

Ile

Ala

Leu

Thr

Ser

480

Ala

val

Thr

DK/EP 3584252 T3



Met

Ser

545

Gln

Thr

Gly

Trp

Met

625

Ile

Lys

Ser

Gly

Asn

705

Gln

Gly

Ala

Arg

Gly

785

Tyr

Ala

Gly

530

Gly

Gln

Arg

Leu

Asn

610

Thr

Tyxr

Asp

Ile

Gly

690

Arg

Asn

Glu

Leu

Leu

770

Arg

Leu

Ile

Ala

Ile

His

Val

Trp
595

Thr

Trp

Arg

Leu

Ser

675

Leu

Val

Pro

Gln

Phe

755

Arg

Ser

Gly

Asn

Ala

Val

Met

Leu

580

Gly

Ser

Met

Leu

Leu

660

Lys

Ile

Arg

Gly

Asp

740

Tzrp

Asp

Ser

Ser

Leu
820

Ser

Gln

Leu

565

Ala

Cys

Trp

Gln

Leu

645

Ala

Trp

Gly

Gln

Gly

725

Lys

Asp

Phe

Leu

Leu

805

Leu

Ile

Gln

550

Gln

Ile

Ser

Ser

Trp

630

Glu

Leu

Leu

Leu

Gly

710

Leu

Asp

Asp

Ile

Arg

790

Leu

Asp

Thr

535

Gln

Leu

Glu

Gly

Asn

615

Asp

Glu

Asp

Trp

Arg

695

Tyr

Asp

Arg

Leu

Leu

775

Gly

Gln

Thr

Leu

Ser

Thr

Arg

Lys
600

Lys

Lys

Ser

Ser

Tyr

680

Ile

Ser

Arg

Ser

Arg

760

Ile

Leu

Tyr

Ile

Thr

Asn

Val

Tyr

585

Leun

Ser

Glu

Gln

Trp

665

Ile

Ile

Pro

Leu

Ile

745

Ser

Val

Gln

Trp

Ala
825

Val

Leu

Trp

570

Leu

Ile

Gln

Ile

Asn

650

Asn

Lys

Phe

Leu

Gly

730

Arg

Leu

Ala

Gly
810

Ile

Gln

Leu

555

Gly

Gln

Cys

Thr

Gly

635

Gln

Asn

Ile

Ala

Ser

715

Arg

Leu

Cys

Arg

Gly

795

Leu

Ala

Ala

540

Arg

Tle

Asp

Thr

Asp

620

Asn

Gln

Leu

Phe

val

700

Leu

Ile

Val

Leu

Ala

780

Trp

Glu

Val

Arg

Ala

Lys

Gln

Thr
605

Ile

Tyr

Glu

Trp

Ile

685

Leu

Gln

Glu

Asn

Phe

765

Val

Glu

Leu

Ala

Gln

Ile

Gln

Gln

590

Ala

Trp

Thr

Lys

Asn

670

Met

Ser

Thr

Glu

Gly

750

Ser

Glu

Ile

Lys

Glu
830

Leu

Glu

Leu

575

Leu

val

Asp

Gly

Asn

655

Trp

Ile

Ile

Leu

Glu

735

Phe

Tyr

Leu

Leu

Lys

815

Gly

Leu

Ala

560

Gln

Leu

Pro

Asn

Glu

640

Glu

Phe

val

Val

Thr

720

Gly

Phe

His

Leu

Lys

800

Ser

Thr

DK/EP 3584252 T3



Asp Arg Ile Ile Glu Leu Ile Gln Arg Ile Cys Arg Ala Ile Cys Asn
845

835

840

Ile Pro Arg Arg Ile Arg Gln Gly Phe Glu Ala Ala Leu Gln
860

850

<210> 18
<211> 711
<212> PRT
<213> Artificial Sequence

<220>
<223> C4D7 sequence

<400> 18

Met Arg Val

1

Ser

Leu

Thr

His

65

Gln

Asn

Ala

Asn

Ile

145

Thr

Arg

Ser

Ala

Ser

Trp

Thr

50

Asn

Glu

Asp

Ser

Cys

130

His

Thr

Leu

Glu

Ile
210

Leu

Val

35

Leu

Val

Ile

Met

Leu

115

Arg

Asn

val

Asp

Asn
195

Arg

Gly

20

Thr

Phe

Trp

val

vVal

100

Glu

Asn

Glu

vVal

Ile

180

Ser

Gly

Phe

Val

Cys

Ala

Leu

85

Asp

Pro

Val

Thr

Glu

165

Val

Ser

Met

Trp

Tyr

Ala

Thr

70

Gly

Gln

Cys

Arg

Tyxr

150

Asp

Pro

Glu

855

Leu

Met

Tyr

Ser

55

His

Asn

Met

Val

Asn

135

Lys

Arg

Leu

Tyr

Arg

Leu

Gly

40

Asp

Ala

val

His

Lys

120

Val

Glu

Lys

Asp

Tyr
200

Asn

Met

25

val

Ala

Cys

Thr

Glu

105

Leu

Ser

Met

Gln

Glu

185

Arg

Trp

10

Ile

Pro

Lys

Val

Glu

90

Asp

Thr

Ser

Lys

Lys

170

Asn

Leu

Gln

Tyr

val

Ala

Pro

75

Asn

Ile

Pro

Asn

Asn

155

val

Asn

Ile

Gln

Ser

Trp

Tyr

60

Thr

Phe

Ile

Leu

Gly

140

Cys

His

Ser

Asn

Trp

Val

Lys

45

Glu

Asp

Asn

Ser

Cys

125

Thr

Ser

Ala

Ser

Cys
205

Trp

Met

30

Asp

Lys

Pro

Met

Leu

110

val

Tyr

Phe

Leu

Glu

190

Asn

Ile

15

Gly

Ala

Glu

Asn

Trp

95

Trp

Thr

Asn

Asn

Phe

175

Lys

Thr

Trp

Asn

Lys

val

Pro

80

Lys

Asp

Leu

Ile

Ala

160

Tyr

Ser

Ser

Thr Gln Ala Cys Pro Lys Val Ser Phe Asp Pro Ile Pro Ile
220

215

DK/EP 3584252 T3



His

225

Thr

Thr

Ser

Asn

Cys

305

Gly

Ala

val

Ala

Cys

385

Ser

Lys

Pro

Leu

Glu

465

Glu

Pro

Gly

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Pro

370

Arg

Asn

Gln

Pro

Leu
450

Thr

Leu

Thr

Ile

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

His

Gly

Ile

Ile

Ile

435

Thr

Phe

Tyr

Glu

Gly
515

Ala

Gly

Ile

260

Glu

Thr

Pro

Phe

Asn

340

Lys

Ser

Glu

Glu

Ile

420

Ala

Arg

Arg

Lys

Ala
500

Ala

Pro

Thr

245

Lys

Glu

Ile

Asn

Tyr

325

Leu

Leu

Gly

Phe

Arg

405

Asn

Gly

Asp

Pro

Tyr

485

Lys

Vval

Ala

230

Gly

Pro

Glu

Ile

Asn

310

Ala

Ser

Ala

Gly

Phe

390

Asn

Met

Asn

Gly

Gly

470

Lys

Arg

Phe

Gly

Pro

val

Ile

Vval

295

Asn

Thr

Arg

Glu

Asp

375

Tyr

Asp

Trp

Ile

Gly
455

Gly

vVal

Arg

Leu

Tyr

Cys

Val

Ile

280

His

Thr

Gly

Asp

His

360

Leu

Cys

Ser

Gln

Thr

440

Ser

Gly

val

Val

Gly
520

Ala

Asn

Ser

265

Ile

Leu

Arg

Asp

Gly

345

Phe

Glu

Asn

Ile

Glu

425

Cys

Asn

Asp

Glu

Val
505

Ile

Ile

Asn

250

Thr

Arg

Asn

Lys

Ile

330

Trp

Pro

Ile

Thr

Ile

410

Vval

Arg

Asn

Met

Val
490

Glu

Leu

Leu

235

val

Gln

Ser

Glu

Ser

315

Ile

Asn

Asn

Thr

Ser

395

Thr

Gly

Ser

Gly

Arg

475

Lys

Arg

Gly

Lys

Ser

Leu

Glu

Thr

300

Ile

Gly

Lys

Lys

Thr

380

Asn

Leu

Arg

Asn

val
460

Asn

Pro

Glu

Ala

Cys

Thr

Leu

Asn

285

Val

Arg

Asp

Thr

Thr

365

His

Leu

Pro

Ala

Ile

445

Pro

Asn

Leu

Lys

Ala
525

Asn

Val

Leu

270

Leu

Asn

Ile

Ile

Leu

350

Ile

Thr

Phe

Cys

Ile

430

Thr

Asn

Trp

Gly

Arg

510

Gly

Asn

Gln

255

Asn

Thr

Ile

Gly

Arg

335

Gln

Lys

Phe

Asn

Arg

415

Tyr

Gly

Asp

Arg

Val

495

Ala

Ser

Lys

240

Cys

Gly

Asn

Thr

Pro

320

Gln

Gly

Phe

Asn

Glu

400

Ile

Ala

Leu

Thr

Ser

480

Ala

Val

Thr

DK/EP 3584252 T3



Met Gly Ala Ala Ser Ile Thr Leu Thr Val Gln Ala Arg Gln Leu Leu
530 535 540

Ser Gly Ile Val Gln Gln Gln Ser Asn Leu Leu Arg Ala Ile Glu Ala
545 550 555 560

Gln Gln His Met Leu Gln Leu Thr Val Trp Gly Ile Lys Gln Leu Gln
565 570 575

Thr Arg Val Leu Ala Ile Glu Arg Tyr Leu Gln Asp Gln Gln Leu Leu
580 585 590

Gly Leu Trp Gly Cys Ser Gly Lys Leu Ile Cys Thr Thr Ala Val Pro
595 600 605

Trp Asn Thr Ser Trp Ser Asn Lys Ser Gln Thr Asp Ile Trp Asp Asn
610 615 620

Met Thr Trp Met Gln Trp Asp Lys Glu Ile Gly Asn Tyr Thr Gly Glu
625 630 635 640

Ile Tyr Arg Leu Leu Glu Glu Ser Gln Asn Gln Gln Glu Lys Asn Glu
645 650 655

Lys Asp Leu Leu Ala Leu Asp Ser Trp Asn Asn Leu Trp Asn Trp Phe
660 665 670

Ser Ile Ser Lys Trp Leu Trp Tyr Ile Lys Ile Phe Tle Met Ile Val
675 680 685

Gly Gly Leu Ile Gly Leu Arg Ile Ile Phe Ala Val Leu Ser Ile Val
690 695 700

Asn Arg Val Arg Gln Gly Tyr

705 710

<210>19

<211> 704

<212> PRT

<213> Artificial Sequence

<220>
<223> sC4 sequence

<400> 19
Met Arg Val Arg Gly Met Leu Arg Asn Trp Gln Gln Trp Trp Ile Trp
1 5 10 15

Ser Ser Leu Gly Phe Trp Met Leu Met Ile Tyr Ser Val Met Gly Asn
20 25 30

Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Asp Ala Lys
35 40 45

DK/EP 3584252 T3



Thr

His

€5

Gln

Asn

Ala

Asn

Ile

145

Thr

Arg

Ser

Ala

His

225

Thr

Thr

Ser

Asn

Cys

305

Gly

Thr

50

Asn

Glu

Asp

Ser

Cys

130

His

Thr

Leu

Glu

Ile

210

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

Leu

vVal

Ile

Met

Leu

115

Arg

Asn

Val

Asp

Asn
195

Thr

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Phe

Trp

Val

Val

100

Glu

Asn

Glu

val

Ile

180

Ser

Gln

Ala

Gly

Ile

260

Glu

Thr

Pro

Phe

Cys

Ala

Leu

85

Asp

Pro

val

Thr

Glu

165

Val

Ser

Ala

Pro

Thr

245

Lys

Glu

Ile

Asn

Tyr
325

Ala

Thr

70

Gly

Gln

Cys

Arg

Tyr

150

Asp

Pro

Glu

Cys

Ala

230

Gly

Pro

Glu

Ile

Asn

310

Ala

Ser

55

His

Asn

Met

Val

Asn

135

Lys

Arg

Leu

Tyr

Pro

215

Gly

Pro

val

Ile

val

295

Asn

Thr

Asp

Ala

val

His

Lys

120

vVal

Glu

Lys

Asp

Tyr
200

Lys

Tyr

Cys

val

Ile

280

His

Thr

Gly

Ala

Cys

Thr

Glu

105

Leu

Ser

Met

Gln

Glu

185

Arg

val

Ala

Asn

Ser

265

Ile

Leu

Arg

Asp

Lys

val

Glu

20

Asp

Thr

Ser

Lys

Lys

170

Asn

Leu

Ser

ITle

Asn

250

Thr

Arg

Asn

Lys

Ile
330

Ala

Pro

75

Asn

Ile

Pro

Asn

Asn

155

val

Asn

Ile

Phe Asp

Leu

235

val

Gln

Ser

Glu

Ser

315

Ile

Tyr

60

Thr

Phe

Ile

Leu

Gly

140

Cys

His

Ser

Asn

220

Lys

Ser

Leu

Glu

Thr Val

300

Asn

Glu

Asp

Asn

Ser

Cys

125

Thr

Ser

Ala

Ser

Cys
205

Cys

Thr

Leu

Lys

Pro

Met

Leu

95

110

Val

Tyr

Phe

Leu

Glu

Glu Val

Asn Pro

80

Trp Lys

Trp Asp

Thr Leu

Asn Ile

Asn Ala

160

Phe Tyr

175

190

Asn

Pro Ile

Asn

Val

Leu

270

285

Ile Arg

Gly Asp

Leu

Asn

Ile

Ile

Pro

Asn

Gln

255

Asn

Thr

Ile

Gly

Arg
335

Lys Ser

Thr Ser

Ile

Lys

240

Cys

Gly

Asn

Thr

Pro

320

Gln

DK/EP 3584252 T3



Ala

val

Ala

Cys

385

Ser

Lys

Pro

Leu

Glu

465

Glu

Pro

Gly

Met

Ser

545

Gln

Thr

Gly

Trp

Met

ene

Hlis

Lys

Pro

370

Arg

Asn

Gln

Pro

Leu

450

Thr

Leu

Thr

Ile

Gly

530

Gly

Gln

Arg

Leu

Asn

610

Thr

Ccys

Lys

355

His

Gly

Ile

Ile

Ile

435

Thr

Phe

Tyr

Glu

Gly

515

Ala

Ile

His

Vval

Trp

595

Thr

Trp

Asn

340

Lys

Ser

Glu

Glu

Ile

420

Ala

Arg

Arg

Lys

Ala

500

Ala

Ala

Val

Met

Leu

580

Gly

Ser

Met

Leu

Leu

Gly

Phe

Arg

405

Asn

Gly

Asp

Pro

Tyr

485

Lys

Val

Ser

Gln

Leu

565

Ala

Cys

Trp

Gln

sSer

Ala

Gly

Phe

390

Asn

Met

Asn

Gly

Gly

470

Lys

Arg

Phe

Ile

Gln

550

Gln

Ile

Ser

Ser

3N

Arg

Glu

Asp

375

Tyr

Asp

Trp

Ile

Gly

455

Gly

Val

Arg

Leu

Thr

535

Gln

Leu

Glu

Gly

Asn

615

Asp

ASp

His

360

Leu

Cys

Ser

Gln

Thr

440

Ser

Gly

val

vVal

Gly

520

Leu

Ser

Thr

Arg

Lys

600

Lys

Lys

Gly

345

Phe

Glu

Asn

Ile

Glu

425

Cys

Asn

Asp

Glu

Val

505

Ile

Thr

Asn

val

Tyr

585

Leu

Ser

Glu

Trp

Pro

Ile

Thr

Ile

410

val

Arg

Asn

Met

Val

490

Glu

Leu

vVal

Leu

Trp

570

Leu

Ile

Gln

Ile

Asn

Asn

Thr

Ser

3585

Thr

Gly

Ser

Gly

Arg

475

Lys

Arg

Gly

Gln

Leu

555

Gly

Gln

Cys

Thr

Gly

£L9E

Lys

Lys

Thr

380

Asn

Leu

Arg

Asn

val

460

Asn

Pro

Glu

Ala

Ala

540

Arg

Ile

Asp

Thr

Asp

620

Asn

rhr

Thr

365

His

Leu

Pro

Ala

Ile

445

Pro

Asn

Leu

Glu

Ala

525

Arg

Ala

Lys

Gln

Thr

605

Ile

Tyr

Leu Gin
350

Ile Lys

Thr Phe

Phe Asn

Cys Arg
415

Ile Tyr
430

Thr Gly

Asn Asp

Trp Arg

Gly Vval
495

Arg Ala
510

Gly Ser

Gln Leu

Ile Glu

Gln Leu

575

Gln Leu

590

Ala Val

Trp Asp

Thr Gly

Gly

Phe

Asn

Glu

400

Ile

Ala

Leu

Thr

Ser

480

Ala

Val

Thr

Leu

Ala

560

Gln

Leu

Pro

Asn

Glu

£AN

DK/EP 3584252 T3



ved

Ile

Gln

Glu

Gly

Tyr

Ile

Asn

Ala

Arg Leu Leu
645

Glu Asp Lys
660

Glu Ile Ala
675

Pro Thr Lys

Tou

Glu

Ile

Arg

Ala

Glu Ser Gln Asn

Glu Glu Ile
665

Ile Lys Lys
680

650

Leu

Leu

Lys Arg Arg Val

Lode o)

Gln Gln Glu Lys

Ser Lys Ile Tyr

670

Ile Gly Glu Val

685

Val Gln Arg Glu

630

<210> 20

<211> 4050
<212> DNA

695

<213> Artificial Sequence

<220>

700

<223> nucleotide sequence encoding mos1GagPol

<400> 20
atgggageca

ctgaggcctg
ctggaacggt
ctgggacage
accgtggeca
ctggaaaaga
gacacaggca
cagatggtge
gaaaaggcct
ccccaggace
ctgaaagaga
ggacctatcg
tecacactge
atctacaagce
agcatcctgg
tacaagaccc
ctgetggtge
geccacectgg
agggtgctgg
ggcaacttce

attgccaaga

T e e T ey

gagccagcegt
gagggaagaa
ttgcegtgaa
tgcagcccag
ccetgtactg
tcgaggaaga
acagcagcca
accaggecat
tcagececectga
tgaacaccat
caatcaacga
ctecctggeca
aggaacagat
ggtggatcat
acatcaggca
tgagagecega
agaacgccaa
aagagatgat
ccgaggecat
ggaaccagag

actgcagggce

gctgteegga
gaagtacagg
cectggectg
cctgcagaca
cgtgeaccag
gcagaacaag
ggtgtececag
cagecctagg
ggtgatccee
gctgaacacc
ggaagctgece
gatgagagag
cggctggatg
tetgggactg
gggacccaaa
gcaggccagce
ccctgactge
gacagectge
gagccaggtg
aaagaccgtg

tceccaggaag

ggggagctygg
ctgaagcaca
ctggaaacca
ggcagcgagg
cggatcgaga
agcaagaaga
aactacccca
accatgaacg
atgttctctg
gtgggaggge
gagtgggaca
cacagaggea
accaacaacc
aacaagatcg
gagcccttca
caggacgtga
aagaccatce
cagggagtgg
accaactetg
aagtgcttca

aaaggctget

~~~~~ B e T T o e e T e L e T a L T

accgctggga
tcegtgtggge
gcgagggctg
aactgcggag
tcaaggacac
aagcccagcea
tcgtgecagaa
cctgggtgaa
ccectgagega
accaggctgc
gggtccacce
gcgatattge
cteccatcece
tgeggatgta
gggactacgt
agaactggat
tgaaageccet
gaggacctgg
ccaccatcat
actgtggcaa

ggaagtgcgyg

e N T o

Day

Met
655

Lys

His Ile

Gly Ser

Lys Arg

gaagatcagg
cagcagagag
taggcagatt
cctgtacaac
caaagaagcc
ggctgeeget
catccaggga
ggtggtggag
gggagccaca
catgcagatg
agtgcacget
tggcaccacc
tgtgggagag
cagccctgtg
ggaccggttc
gaccgagaca
gggacctgct
ccacaaggcc
gatgcagaga
agagggacac

aaaagaaggc

P N Ta ]

DK/EP 3584252 T3

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200

1260

1290



Caccaygyarya
aacaagggca
gaaagcttco
aaagagatgt
atggctccca

cccagggtga

gaggaaatgg
cctgtgtteg
gagctgaaca
ggcctgaaga
cctetggacg
acacctggca
atcttcecagt
gtgatctace
agagccaaaa
aagaagcacc
tggaccgtge
aaactggteg
ctgtgtaage
gccgagcetgg
tacgacccct
taccagatct
acagcccaca
agcatcgtga
gaaacctggt
accccaccce
acattctacg
accgacagag
ctgecaggecca
agccagtatg
aaccagatca
cacaagggca
gtgetgttec
tggagagcca
agctgecgacce
ggcatcoctgge
gtggecageg

tactteatcc

agyasLycac
ggcctggcaa
ggtttggcga
accctetgge
tcagcccaat

agcagtggcc

adaaagaggg
ccatcaagaa
agcggaccca
aaaagaaaag
agggcttecg
tcagatacca
gcagcatgac
agtatatgge
tcgaagaact
agaaagagcc
agcccatcca
gcaagctgaa
tgctgagggg
aactggcega
ccaaggacct
atcaggaacc
ccaacgacgt
tctyggggaaa
ggaccgacta
tggtgaagct
tggctggagc
gcagacagaa
tctatctgge
ccectgggeat
tcgagcagct
tcggagggaa
tggacggcat
tggeccagega
agtgccaget
agcetggeatg
gatacatcga

tgaagctggce

Cyayayycay
cttectgeag
ggaaaccacc
cagectgaag
cgagacagtg

tctgaccgag

guiaasLLus
aacagacccg
acccctagee
agcotgtteg
cctgtgaage

gaaaagatca

Lyygyglaaygac
agcccaccge
agaagcagga
gcaacgacce
tgaagccetgg

aagccctgac

GLygusLayu
tccteocegag
acccatcgac
cagcagccag
catggacgga

agccatctgce

caagatcacc
gaaagacagc
ggacttctgg
cgtgaccgtg
gaagtacaca
gtacaacgtg
cagaatcctg
tgacctetac
cogegagcac
tcecettectg
gctgocagag
ctgggccage
agccaaagca
gaacagagag
gattgcecgag
tttcaagaac
gaagcagctg
gacacccaag
ctggcaggec
gtggtatcag
tgccaacaga
aatcgtgagc
actgcaggac
catccaggcec
gatcaagaaa
cgagcaggtg
cgataaagec
cttcaacctg
gaaaggcgag
cacccacctg
agcecgaagtg

tggcagatgg

aagatcggac
accaagtgga
gaggtgcagc
ctggetgtgg
gccttcacca
ctgcctcagg
gaacccttea
gtgggeageg
ctgctgaagt
tggatgggct
aaggactcet
cagatctacca
ctgaccgaca
atcctgaaag
atccagaaac
ctgaaaacag
accgaagccg
ttcaggectge
acctggatte
ctggaaaagg
gagacaaagc
ctgaccgaaa
agcggaageg
cagcctgaca
gaacgggtgt
gacaagctgg
caggaagagc
cctecegtgg
gccatgeacg
gaaggcaaga
atcecctgeeg

cctgtgaagg

cegagaaccc
ggaaactggt
tgggcatcce
gagatgocta
tceceocagecac
gctggaaagg
gagccaagaa
acctggaaat
ggggattcac
acgagctgca
ggaccgtgaa
ctggcatcaa
tegtgectet
aaccecgtgcea
agggacacga
gcaagtacgce
tgcagaaaat
ccatccagaa
ccgagtggga
accctatege
tgggcaaggc
ccaccaacca
aggtgaacat
agagcgagag
acctgagctg
tgtccagegg
acgagaagta
tggeccaaaga
gacaggtgga
tcattetggt
agacagggca

tgatccacac

ctacaacace
ggacttcaga
tcacectget
cttecagegtg
caacaacgag
cagccectgec
ccectgagatce
cggacagcac
cacccctgac
ccctgacaag
cgacatccag
agtcagacag
gacagaagaa
cggagtgtac
ccagtggacce
caagatgcgg
cgccatggaa
agagacatgg
gttegtgaac
tggcgtggag
tggctacgtg
gaaaacagcc
cgtgacagec
cgagctggtg
ggtgccagec
aatccggaag
ccacagcaat
aatcgtggec
ctgcteccect
ggecgtgeac
ggaaacagec

agccaacggce

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

DK/EP 3584252 T3
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1380

1440

1500

1560

1620
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agcaacttca cctcectgetge cgtgaagget gectgttggt gggctggecat tcageaggaa 3600
tttggcatce cctacaatce ccagtcectcag ggagtggtgg ccagecatgaa caaagagetg 3660
aagaagatca tcggacaggt cagggatcag geccgagcacce tgaaaactgce cgtccagatg 3720
gacgtgttca tccacaactt caagcggaag ggagggatcg gagggtactc tgctggegag 3780
cggatcatcg acatcattgc caccgatatc cagaccaaag agectgcagaa acagatcatc 3840
aagatccaga acttcagggt gtactacagg gacagcaggg accccatctg gaagggacct 3900
gccaagctge tgtggaaagg cgaaggagcc gtcgtcatcc aggacaacag cgacatcaag 3960
gtggtgcecca gacggaaggt gaaaatcatc aaggactacg gcaaacagat ggctggagec 4020
gactgtgtcg ctggcaggca ggacgaggac 4050
<210> 21

<211> 4023

<212> DNA

<213> Artificial Sequence

<220>

<223> nucleotide sequence encoding mos2GagPol

<400> 21

aéé&gag;;a gagccagcat cctgegagga gggaagctgg acaagtggga gaagatcagg 60
ctgaggcctyg gagggaagaa acactacatg ctgaagcacc tggtctggge cagcagagag 120
ctggaacggt ttgccctcaa tcctggectg ctggaaacca gecgagggetg caagcagatce 180
atcaagcagce tgcagcctge cctgcagaca ggcaccgagg aactgceggag cctgttcaac 240
accgtggeca ccctgtactg cgtgcatgec gagatcgaag tgagggacac caaagaagcac 300
ctggacaaga tcgaggaaga gcagaacaag agccagcaga aaacccagca ggccaaagaa 360
goecgacggca aggtctecca gaactacccece ategtgecaga acctgcaggg acagatggtg 420
caccagccca tcagceccteg gacactgaat gectgggtga aggtgatcga ggaaaaggec 480
ttcagececctyg aggtgatcec catgttcaca geocctgageg agggagcecac accccaggac 540
ctgaacacca tgctgaacac cgtgggaggg caccaggetg ccatgcagat gectgaaggac 600
accatcaacg aggaagctge cgagtgggac aggctgcacce ctgtgcacge tggacctgtg 660
gctecetggee agatgagaga gecccagagge agegatattg ctggcaccac ctceccaatctg 720
caggaacaga tcgcctggat gaccagcraac cctcceccatce ctgtgggaga catctacaag 780
cggtggatca tceccoctgggact gaacaagatce gtgoggatgt acagccctac ctecatectg 840
gacatcaagc agggacccaa agagcctttc agggactacg tggaccggtt cttcaagacce 9200
ctgagagceg agcaggcecac ccaggacgtg aagaactgga tgaccgacac cctgetggtg 260
cagaacgcca accctgactg caagaccatc ctgagagccc tgggacctgg agccaccctg 1020
gaagagatga tgacagcctg ccagggagtg ggaggaccct ctcacaagge tagggtgetg 1080
gecgaggcca tgagccagac caacagcacc atcctgatge agecggagcaa cttcaaggge 1140
agcaagcgga tcgtgaagtg cttcaactgt ggcaaagagg gacacattge cagaaactgt 1200
acaoacaccca aggaadaaaaa ctactaaaaa tacacgaaaaa aaagoccacca aatgaaacac 1260



tgcaccgaga
ggcaacttcc
gaggaaacca
agaagcetgt
gtgcctgtga
gaggaaaaga
agcaagatcg
agcaccaagt
tgggaggtge
gtgctggecg
acagccttca
gtgetgecte
ctggaaccct
tacgtcggea
cacctgetge
ctgtggatgg
gagaaggact
agccagatct
geoctgaceg
gagatoctga
gagatccaga
aacctgaaaa
ctgaccgaag
aagttcaage
gccacctgga
cagctggaaa
agagagacaa

tcectgaceg

gactctggcce
gcacagectg
aaagaaaagg
gtggacaaga
gcccaggaag
ctgectceeca
gaggccattc
ctggaaggca

gtgatccctg

ggcaggccaa
tgcagagcag
cacctgetee
toggecagega
agctgaagcc
tcaaagcect
gacccgagaa
ggaggaaact
agctgggcat
tgggagatgc
ccatcccocag
agggatggaa
tccggaagea
gcgacctgga
ggtggggatt
gctacgaget
cctggacegt
acgctggecat
aggtggtgece
aagaaccegt
agcagggaca
caggcaagta
ccgtgecagaa
tgcecatceca
ttececegagtg
aagaacccat
agctgggcaa

ataccaccaa

tggaagtgaa
acaagagcga
tgtacctgge
tggtgtceccag
agcacgagaa
tcgtggecaa
acggacaggt
aggtgatcct

ccgagacagg

cttectggge
acccgagecec
caagcaggaa
ccctotgage
tggcatggac
ggtggagatc
cccectacaac
ggtggacttc
cecctcaccct
ctacttcagc
catcaacaac
gggctceteoct
gaaccectgac
aatcggacag
caccaccecet
gcacccagac
gaacgacatc
caaagtgaag
actgacagag
gcacggagtyg
gggacagtgg
cgecaggatyg
gatcgeccace
gaaagagaca
ggagttcgtg
cgtgggagec
ggectggetac

ccagaaaaca

aagatctgge
accgctecte
cctaaggaca
cagatggecta
ggacccaagg
tgtaccgaga
acccctatet
agagagctga
gctggcctga
gtgcctetgg
gagacacctg
gcaatecttee
atcgtgatet
caccggacca
gacaagaagc
aagtggaccg
cagaaactgg
cagctgtgta
gaagccogage
tactacgace
acctaccaga
aggggagcec
gagagcatcg
tgggaggect
aacaccccac
gagacattcet
gtgaccgaca

gcectgeagg

ctagccacaa
cagccgagag
gagagcctcet
ceatecteocca
tgaaacagtg
tggaaaaaga
tegecatcaa
acaagcggac
agaaaaagaa
acgaggactt
gcatcagata
agagecagcat
accagtacat
agatcgaaga
accagaaaga
tgcagccecat
tceggcaaget
agctecctgag
tggaactgge
ccagcaagga
tctaccagga
acaccaacga
tgatttgggy
ggtggaccga
cactggtgaa
acgtggctgg
gaggcaggcea

ccatecaccet

gggcagacct
ctteceggtte
gaccagectg
tatcgagaca
gcctctgacc
gggcaagatc
gaagaaagac
ccaggactte
aagcgtgacc
cagaaagtac
ccagtacaac
gaccaagatc
ggcagcactg
actcaggcag
gcoctecctte
cgtgctgeoet
gaactgggcece
aggcaccaaa
cgagaacaga
cetgattgoce
acccttecaag
cgtcaaacag
aaagacaccc
gtactggecag
gctgtggtat
agctgeccaac
gaaagtggtg

ggetetgeag

catcagtgaca
gagcgagetg
ctgggtgecca
gggcatcegg
gtaccacagce
agaaatcgtg
ggactgcagc
ggtggecgtg

ccaggaaaca

gdcagccagt
gtgtctcaga
gcccacaagg
aaggtgetgt
aattggagag
gectettgeg
ccaggcatct
cacgtggect

gcctacttcce

atgccctggg
tcattgagca
ggatcggagg
ttetggacgg
ccatggecag
acaagtgcca
ggcagctgge
ctggatacat

tgctgaagct

catcattcag
gctgatcaag
gaacgagcag
catcgacaaa
cgagttcaac
gctgaaaggce
ctgcacccac
cgaagccgaa

ggctggcagg

DK/EP 3584252 T3

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880

2940

3000
3060
3120
3180
3240
3300
3360
3420

3480

Aroan



tggccrgrga
gctgectgtt
cagggagtgg
caggecgage
aagggaggga
atccagacca
agggacagca
gecgtegtea
atcagagact
gac

<210> 22

<211> 2055
<212> DNA

aaaccatcca
ggtgggcetgg
tggcectecat
atctgaaaac
tcggagagta
aagaactgca
gagatcccct
tccaggacaa

acggcaaaca

cacagccaac
cattaagcag
caacaaagag
agccgtecag
ctectgetgge
gaagcagatc
gtggaaggga
cagecgacate

gatggetgge

<213> Artificial Sequence

<220>

ggcaggcaact
gaatttggca
ctgaagaaga
atggcogtgt
gagaggatcg
acaaagatcc
cotgecaage
aaggtggtge

gacgactgcg

<223> nucleotide sequence encoding moslEnv

<400> 22
atgegggtga

ctgggcatce
gtgcccgtgt
gacaccgagyg
caggaagtgg
gagcagatgc

ctgacccece

gccaccaaca
agcttcaaca
aagctggacg
tgcaacacca
cactactgeg
accggeoccect
tccacccage
aatttcacca
tgcaccecgge
tacacagecg
aactggaaca
aagaccatcg

aactgtggcg

ccggeatceceg
tgatgatttg
ggaaagaggc
tgcacaacgt
tcectggaaaa
acgaggacat

tgtgcgtgac

ccaacagcag
tcaccacctce
tggtgcccat
gcgtgatcac
ccectgeegyg
gcaccaacgt
tgctgcectgaa
acaatgccaa
ccaacaacaa
gcgacatcat
acaccctgeg
tgttecaacca

gcgagttett

gaagaactac
ctcetgeegec
caccaccace
gtgggccacce
cgtgacecgag
catcagcctg

cctgaactge

ctggggcegag
catccggaac
cgacaacgac
ccaggectge
cttageceoate
gagcaccgtg
cggcagcactg
gaccatcatg
cacccggaag
cggecgacate
gcagatcgtg
cagcagcgge

ctactgcaac

cagcacctgt
ggaaagctgt
ctgttetgeg
cacgcctgeg
aacttcaaca
tgggaccaga

accgacgacg

cctatggaaa
aaggtgcaga
agcaacaaca
cccaaggtgt
ctgaagtgca
cagtgcacco
gccgaggaag
gtgcagctga
agcatccaca
cggcaggcece
gagaagctgg
ggagaccccg

agcaccaagc

tcacctcryge
tceectacaa
tcatcggaca
tcateccacaa
tggacattat
agaacttcag
tgetgtggaa
ccagacggaa

tcgectetag

ggcggtgggy
gggtgaccgt
ccagegacge
tgccecaccega
tgtggaagaa
gcctgaagece

tgcggaacgt

agggcgagat
agcagtacgce
ccaactaccg
ccttegagec
acgacaagaa
acggcatceg
aggtggtgat
acgtgagcgt
tcggeccetgg
actgcaacat
gcaagcagtt
agatcgtgat

tgttcaacag

caccgtgaag
ccctecagtet
ggtcagggat
cttecaagegyg
cgccagcagat
ggtgtactac
aggcgaagga
ggacaagate

gcaggacgag

caccatgetg
gtactacggce
caaggcctac
cceccaaccee
caacatggtg
ctgcgtgaag

gaccaacaac

caagaactge
cctgttetac
gctgatcagce
catcceceate
gttecaacgge
gcecegtggtg
cagaagcgag
ggagatcaac
cagggccette
cagecgggec
cggcaacaac
gcacagcette

cacctggacce

DK/EP 3584252 T3

554V
3600
3660
3720
3780
3840
3900
3960
4020

4023

60
120
180
240
300
360

420

480
540
600
660
720
780
840
9200
260
1020
1080
1140

1200



tggaacaact
ctgecoctgee
gccoctecca
cgggacggcyg
cgggacaact
gtggctcecceca
ggcgeegtgt
accctgaccg
ctcegggeca
ctgcaggcecca
tggggetgea
aacaagagcc
aacaattaca
aacgagcagg
agcaactgge
<210> 23

<211> 2052
<212> DNA

ccacctggaa
ggatcaagca
tcecggggeca
gcaacgatac
ggcggagcga
ccaaggccaa
ttetgggett
tgcaggeccg
tcgaggecca
gggtgetgge
gcggcaagcet
tggacaagat
ccagcectgat
aactgctgga

tgtgyg

taacaccaag
gattatcaat
gatceggtge
cagcggcace
gctgtacaag
gcggcgggty
cctgggagece
gctgectgetg
gcagcacctg
cgtggagaga
gatctgecacce
ctggaacaat
ctacaccctyg

actggacaag

<213> Artificial Sequence

<220>

cggagcaacg
atgtggcagg
agcagcaaca
gagatcttce
tacaaggtgg
gtgragagcg
gocggaagea
tccggoatceg
ctgcagectga
tacctgaagyg
accaccgtge
atgacctgga
atcgaggaaa

tgggccagce

<223> nucleotide sequence encoding mos2Env

<400> 23
atgagagtgce

ttttggatga
gtgceccgtgt
gagaaagagg
caggaaatgg
gaccagatge
ctgaccccce
acctacaaca
accaccgtgg
gtgceecctgg
cggctgatca
cccatcececa
accttcaacg
aagecegtgyg

atccagtcca

ggggcatcca
tcatcatctg
ggaaagaggc
tgcacaacgt
tcectggaaaa
acgaggacat
tgtgegtgac
tcatccacaa
tggaggaccg
acgagaacaa
actgcaacac
tcecactactg
gcaccggeca
tgtccaccca

agaacctgac

gcggaactgg

ccgggtgatg

caagaccacc
gtgggccacc
cgtgaccegag
catceggetg
cctggaatge
cgagacctac
gaagcagaag
cagcagcgag
cagcgccatc
cgceccetgee
ctgcaacaac
getgaetgetg

caacaacqgoc

ccccagtggt
ggcaacctgt
ctgttctgeg
cacgcctgeg
aacttcaaca
tgggaccaga
cggaacgtga
aaagagatga
gtgcacgcce
aagtccageg
acccaggcct
ggctacgcca
gtgagcaccg
aacggcagcc

aaqgaccatca

acaccgaaga
aggtcggcaa
tcacecggect
ggectggegg
tgaagatcga
agaagagcgc
ccatgggage
tgcagcagca
ccgtgtgggg
atcagcagcet
cctggaacge
tggaatggga
gccagaacca

tgtggaactg

ggatctgggg
gggtgaccgt
ccagcgacygce
tgcccacega
tgtggaagaa
gcctgaageco
gaaacgtgag
agaactgcag
tgttctaccg
agaacagctc
gccccaaggt
tcctgaagtg
tgcagtgcac
tggcegagga

teagtagcacct

gcacatcacc
ggccatgtac
getgetgace
cggagatatg
gcccetggge
cgtgggcatc
cgeccageatg
gaacaacctg
catcaagcag
cctggggate
cagctggtce
gcgegagatce
gcaggaaaag

gttcgacatce

catcctgggce
gtactacggce
caaggcctac
ccccaaccac
cgacatggtg
ctgegtgaag
cagcaacgge
cttcaacgee
gctggacatc
cgagtactac
gtccttcgac
caacaacaag
ccacggeatc
agagatcatc

gaatgagacc

DK/EP 3584252 T3
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gtgaacatca
ggcacagacct
ctgageeggy
ttccecaata
cacagcttca
acctacatgc
atcaagcaga
geccggeaata
agcaacaacg
aacaactgge
gctectacceg
gocgtgttte
ctgaccgtge
agagccatcg

cagacccggg

ggctgcageg
aagagccaga
aactacaccg
gagaaggacc
aactggctgt

<210> 24
<211> 829

<212> DNA

cctgcacceg
tttacgccac
acggctggaa
agaccatcaa
actgcagggg
ccaacggcac
tcatcaatat
tcacctgeceg
gcgtgectaa
ggagcgagcet
aggccaagceg
tgggcattet
aggcccggea
aggcccagca

tgctggecat

gcaagctgat
ccgacatctg
gcgagatcta
tgetggecet

gg

gcccaacaac
cggcgacatc
caagaccctg
cttcaccage
cgagttecttce
caacagcaac
gtggcaggag
gtccaacatc
cgacaccgag
gtacaagtac
gcgggtggtyg
gggagccogac
getgetgtee
gcacatgetg

cgagagatac

ctgecaccacc
ggacaacatg
caggctgetg

ggacagcetgg

<213> Artificial Sequence

<220>

aacacccgga
atcggegaca
cagggcgtga
agcagcggceg
tactgcaata
agcagcagca
gtcggcaggyg
accggectge
acctteoecgge
aaggtyggtgg
gagagcgaga
ggaagcacca
ggcategtge
cagctgaccg

ctgcaggatc

gcecgtgeect
acctggatge
gaagagagece

aagaacctgt

agagcatceg
tceggcagge
agaagaagcet
gagacctgga
ccteeggect
acatcaccct
ccatgtacgc
tgctgaccag
ctggeggegyg
aggtgaagca
agagcegecgt
tgggagecge
agcagcagag
tgtggggcat

agcagctcct

ggaacaccag
agtgggacaa
agaaccagca

ggaactggtt

gatcggecct
ccactgeaac
ggccgageac
aatcaccacc
gttcaatggce
gcectgeecgg
cccteccatce
ggacggcegge
agatatgecgg
cctgggcgtyg
gggcatcgge
cagcatcacc
caacctgetg
caagcagctg

gggcectgtgg

ctggtccaac
agagatcgge
ggaaaagaac

cgacatcacce

<223> CMV promoter used for expression of antigens in Ad26 vectors

<400> 24
tcaatattgg

ttggcceattg
aacattaccg
gtcattagtt
gectggetga
agtaacgcca
ccacttggca
cggtaaatgg

gcagtacatc

ccattagcca
catacgttgt
ccatgttgac
catagcccat
ccgcccaacg
atagggactt
gtacatcaag
ccegectgge

tacgtattag

tattattcat
atccatatca
attgattatt
atatggagtt
accecccgecce
teccattgacg
tgtatcatat
attatgcecca

tcatcgectat

tggttatata
taatatgtac
gactagttat
cagagttaca
attgacgteca
tcaatgggty
gccaagtacg
gtacatgacc

taccatggtyg

gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccecctattg
ttatgggact

atgeggtttt

atattggecta
gctcatgtce
caattacggg
taaatggecce
atgttcccat
ggtaaactge
acgtcaatga
ttecctacttg

ggcagtacat

DK/EP 3584252 T3

960
1020
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1380
1440
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1560
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1680
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540



caatgggegt ggatageggt
caatgggagt ttgttttggce
cgeecccatty acgcaaatgg geggtaggcg
tegtttagtg aaccgtcaga

aagacaccgg gaccgatcca

<210> 25

<211> 2586
<212> DNA

ttgactcacg

accaaaatca

tecgectggag

gcctcecgegg

<213> Artificial Sequence

<220>

gggatttecca
acgggacttt
tgtacggtgyg
acgccatcca

ccgggaacgyg

<223> nucleotide sequence encoding C4

<400> 25

agtctccace ccattgacgt
ccaaaatgtc gtaacaactc
gaggtctata taagcagagc
cgctgttttg accteccatag

tgcattgga

atgagagtge ggggcatgcet gagaaactgg cagcagtggt ggatctggte cagecctggge

ttctggatge tgatgatcta cagegtgatg ggcaacctgt gggtcaccgt gtactacgge

gtgcecegtgt

gagaaagagg
caggaaatcg
gatcagatgc
ctgaccecte
acctacaaca
accaccgtgyg
gtgeceecetgg
agactgatca
cctatcecea
accttcaatg
aagccegtgg
atcagaageg
gtgaacatca
ggccagacct
ctgagccggg
ttecectaaca
cacaccttca
agcaacatcg
aatatgtggc
tgccggteca
ccaaacgaca

gagctgtaca

ggaaggacgc caagaccacc ctgttttgeg cctcoccgatge caaggectac

tgcacaacgt
tcctgggcaa
acgaggacat
tgtgegtgac
tcatccacaa
tecgaggaccyg
acgagaacaa
actgcaacac
tocactactg
gcacecggecce
tgtctaccea
agaacectgac
cctgtaccaag
tttacgeccac
acggctggaa
agactatcaa
actgtcgggy
agcggaacga
aggaagtggg
atatcaccgg
ccgagacatt

agtacaaggt

ctgggccace
cgtgaccgag
catcteccetg
cctgaactge
cgagacatac
gaagcagaag
cagcagcgag
cagagecate
cgcecctgee
ctgcaacaat
getgetgetg
caacaacgcc
gcctaacaac
cggcgatatt
caagacactg
gttegececet
cgagttette
cagcatcatc
cagagccatc
cetgetgete
cagacccggc

ggtggaagtg

cacgcctgtg
aacttcaaca
tgggacgcct
cggaacgtge
aaagagatga
gtgcacgcce
aagtcetecg
acccaggect
ggctacgecca
gtgtccaceg
aacggcagcc
aaaaccatca
aacacccgga
atcggcgaca
cagggegtca
cactctggeg
tactgcaata
acactgccett
tacgcecccte
accagagatg
ggaggcgaca

aageeccectgyg

tgcccacega
tgtggaagaa
ccctggaacce
gcaacgtgte
agaactgcag
tgttectaceg
agaacagctc
gcccocaaggt
tcctgaagtyg
tgcagtgeac
tggccgagga
tcgtacacct
agtccatccg
tccggcagge
agaagaagct
gagaccetgga
cctccaacct
gccggatcaa
caatcgeccgg
gcggetcacaa
tgcggaacaa

gcegtggecce

ccccaatecce
cgacatggtc
ctgcgtgaag
cagcaacggc
cttcaacgct
gctggacatc
cgagtactac
gtecttegac
caacaacaag
ccacggeate
agagatcatt
gaacgaaacc
gatcggceect
ccactgcaat
ggccgaacac
aatcaccacce
gttcaacgag
gcagattatc
caacatcaca
caatggegtg
ttggeggage

taccgaggec

DK/EP 3584252 T3
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aagagaagag
atcctgggag
agacagctge
cagcagcaca
gccatcgaga
ctgatctgta
atctgggaca
atctatagac

gcectggatt

atcaagatct
ctgagcatcg
cagaaccctg
aaggatcgga
agcctgtgee
gtcgaactge
tacctgggcet
ctcgacacaa
cggatctgee
ctgcag
<210> 26

<211> 2133
<212> DNA

tggtegaacg
ccgetggete
tecageggeat
tgctgecaget
gatacctgca
ccaccgecgt
acatgacctg
tgctggaaga

cttggaacaa

tcatcatgat
tgaaccgcegt
gcggactgga
gcatcagget
tgttcagcta
tggggagaag
cecetgetgea
tcgetattge

gggccatctg

cgagaagcegg
taccatgggce
cgtgcagcag
gaccgtgtgg
ggatcagcag
gacctggaat
gatgcagtgg
gtceccagaac

tetgtggaac

cgtgggegge
gcggcaggga
cagactgggc
ggtcaacgge
ccacagactg
ctctetgaga
gtactgggge
cgtggecgaa

caacatccece

<213> Artificial Sequence

<220>

gecgtgggaa
gctgecteta
cagagcaacc
ggcattaage
ctcetgggee
acctcttgga
gacaaagaaa
cagcaggaaa

tggttcageca

ctgatcggee
tacagcccte
cggattgagg
ttettegete
cgggacttta
ggcctgecage
ctggaactga
ggcaccgata

agacggatca

<223> nucleotide sequence encoding C4D7

<400> 26
atgagagtgc

ttctggatge
gtgccegtgt
gagaaagagyg
caggaaatcg
gatcagatgc
ctgaccccte
acctacaaca
accaccgtgg
gtgecceetgyg

agactoatca

ggggcatgcet
tgatgatcta
ggaaggacgce
tgcacaacgt
tcetgggcaa
acgaggacat
tgtgegtgac
tcatccacaa
tcgaggaccecg
acgagaacaa

actagcaacac

gagaaactgg
cagcgtgatg
caagaccace
ctgggccacc
cgtgaccgag
catcteectg
cctgaactge
cgagacatac
gaagcagaag
cagcagcgag

cagcaccatc

cagcagtggt
ggcaacctgt
ctgttttgeg
cacgcctgtg
aacttcaaca
tgggacgect
cggaacgtgce
aaagagatga
gkgcacgece
aagtcctecg

acccaaacct

tcggagacgt
tcacccetgac
tgctgagage
agctacagac
tgtggggetg
gcaacaagag
tcggcaacta
agaacgagaa

tcteccaagtg

tgeggatcat
tgagcctgcea
aagaaggcgg
tgttttggga
tcetgattgt
ggggctggga
agaagtctge
gaatcatcga

gacagggctt

ggatctggte
gggtcaccgt
ccteoegatge
tgcccacecga
tgtggaagaa
ccctggaacce
gcaacgtgtce
agaactgcag
tgttctaceg
agaacagctc

agccccaaaat

gtttetggga
agtgcaggcce
cattgaggece
acgggtgctg
tagcggcaag
ccagaccgac
taccggegag
ggacctgetg

gcetgtggtac

ctttgecagtyg
gaccctgact
cgagcaggac
cgacctgegg
ggccagagcoce
gattctgaag
catcaatctg
gctgateccag

cgaggcaget

cagcctggge
gtactacggc
caaggcctac
ceccaatcee
cgacatggtc
ctgegtgaag
cagcaacggce
cttcaacget
gctggacatc
cgagtactac

atccttecaac

DK/EP 3584252 T3
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cctatcceca
accttcaatg
aagcccgtgg
atcagaagcg
gtgaacatca

ggccagacct

ctgagccggy
ttccctaaca
cacaccttca
agcaacatcg
aatatgtgge
tgceggteca
ccaaacgaca
gagctgtaca
aagagaagag
atcctgggag
agacagcectge
cagcagcaca
gccatcgaga
ctgatctgta
atctgggaca
atctatagac
gecatggatt
atcaagatct
ctgagcatcg
<210> 27

<211> 2112
<212> DNA

tccactactg
gcaccggccc
tgtctaccca
agaacctgac
cctgtacceg

tttacgccac

acggctggaa
agactatcaa
actgtcgggyg
agcggaacga
aggaagtggg
atatcaccgg
ccgagacatt
agtacaaggt
tggtcgaacg
ccgctggcete
tcageggeat
tgctgecaget
gatacctgea
ccaccgecegt
acatgacctg
tgetggaaga
cttggaacaa
tcatcatgat

tgaaccgcgt

cgcecctgec
ctgcaacaat
getgetgetg
caacaacgcce
gcctaacaac

cggcgatatt

caagacactg
gttegeeect
cgagttette
cagcatcatc
cagagccatc
cctgetgete
cagaccagge
ggtggaagtg
cgagaagcgg
taccatgggc
cgtgcagcag
gaccgtgtgg
ggatcagcag
gccctggaat
gatgecagtgg
gtcccagaac
tetgtggaac
cgtgggegge

gcggcagggce

<213> Artificial Sequence

<220>

ggctacgeca
gtgtccaccg
aacggcagce
aaaaccatca
aacacccgga

atcggcgaca

cagggcgtca
cactctggeg
tactgcaata
acactgcett
tacgcccete
accagagatg
ggaggcgaca
aagccccetgy
geegtgggaa
gctgectcta
cagagcaacc
ggcattaagce
ctecetgggee
acctecttgga
gacaaagaaa
cagcaggaaa
tggttecagca
ctgatecggee

tac

<223> nucleotide sequence encoding sC4

<400> 27

atgagagtgce ggggcatgcet gagaaactgg cagcagtggt

ttetggatge tgatgatcta cagegtgatg ggcaacctgt

gtgocegtgt ggaaggacgce caagaccacc ctgttttgeg

gagaaagagg tgcacaacgt ctgggccacc cacgectgtg

tcctgaagtg
tgcagtgcac
tggcegagga
tegtecacet
agtccateceg

tceggcagge

agaagaagct
gcgacctgga
ccteccaaccet
gceggatcaa
caatcgeegg
gcggetccaa
tgecggaacaa
gcgtggecece
tcggagecgt
tcaccctgac
tgctgagage
agctccagac
tgtggggctyg
gcaacaagag
teggecaacta
agaacgagaa
tecteccaagtyg

tgeggatcat

ggatctggte
gggtcaccgt
cctccgatge

tgeeccaccega

caacaacaag
ccacggcatc
agagatcatt
gaacgaaacce
gatcggeccet

ccactgcaat

ggccgaacac
aatcaccacce
gttcaacgag
gcagattatc
caacatcaca
caatggcgtg
ttggeggage
taccgaggece
gtttetggga
agtgcaggcc
cattgaggcce
acgggtgctg
tagcggecaag
ccagaccgac
taccggegag
ggacctgetg
gctgtggtac

ctttgeagtg

cagcctggge
gtactacggce
caaggcctac

cceccaatecee

DK/EP 3584252 T3

720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100

2133

60
120
180

240



caggaaatecg
gatcagatgce

ctgacccctc

acctacaaca
accaccgtgg
gtgoccctgg
agactgatca
cctatcceca
accttcaatg
aageccgtgg
atcagaageg
gtgaacatca
ggccagacct
ctgagceggg
ttcecctaaca
cacacctteca
agcaacatcg
aatatgtgge
tgcecggteca
ccaaacgaca
gagctgtaca
aagagaagag
atcctgggag
agacagctge
cagcagcaca
gccatcgaga
ctgatctgta
atctgggaca
atctatagac
aagatcgaag
aaactgatcg

cgcgagaaac

<210> 28

<211> 1350

<212> PRT

tecetgggcaa
acgaggacat

tgtgcgtgac

tcatccacaa
tcgaggaccyg
acgagaacaa
actgcaacac
tccactactg
gcaccggcece
tgtctaccea
agaacctgac
cctgtacceg
tttacgccac
acggctggaa
agactatcaa
actgtcgggg
agcggaacga
aggaagtggg
atatcaccgg
ccgagacatt
agtacaaggt
tggtcgaacyg
ccgetggete
tcageggeat
tgectgcaget
gatacctgca
ccaccgeegt
acatgacctg
tgctggaaga
agattctgag
gcgaagtggg

gc

cgtgaccgag
catctccctg

cctgaactge

cgagacatac
gaagcagaag
cagcagcgag
cagcgecate
cgccectgec
ctgcaacaat
gctgetgetg
caacaacgcc
gcctaacaac
cggcgatatt
caagacactg
gttegecececet
cgagttette
cagcatcatc
cagagccatc
cetgetgete
cagacccgge
ggtggaagtg
cgaggaacgg
taccatggge
cgtgcageag
gaccgtgtgg
ggatcagcag
gccctggaat
gatgcagtgg
gtcccagaac
caagatctac

atceggeget

<213> Artificial Sequence

aacttcaaca
tgggacgect

cggaacgtgc

aaagagatga
gtgcacgecce
aagtcctccg
acccaggect
ggctacgcca
gtgtccaccg
aacggcagcc
aaaaccatca
aacacccgga
atcggecgaca
cagggcgtca
cactctggeyg
tactgcaata
acactgcctt
tacgceccte
accagagatg
ggaggcgaca
aagcccetgg
gccgtgggaa
gcetgectceta
cagagcaace
ggcattaage
ctcectgggee
acctcttgga
gacaaagaaa
cagcaggaaa
cacatcgaga

cccacaaagg

tgtggaagaa
ccctggaace

gcaacgtgtce

agaactgcag
tgttctaceg
agaacagctc
gceccaaggt
tcctgaagtg
tgcagtgecac
tggccgagga
tcegtcecacct
agtccatceg
tcecggecagge
agaagaagct
gcgacctgga
cctccaacct
gccggatcaa
caategcegg
gcggetccaa
tgcggaacaa
gcgtggeccce
tcggagecgt
tcaccctgac
tgctgagage
agctccagac
tgtggggctg
gcaacaagag
tcggcaacta
agatgaagca
acgagatcgce

ccaaaagacyg

cgacatggte
ctgegtgaag

cagcaacggc

cttcaacget
gctggacate
cgagtactac
gtccttegac
caacaacaag
ccacggcatce
agagatcatt
gaacgaaacc
gatecggecct
ccactgcaat
ggccgaacac
aatcaccace
gttcaacgag
gcagattatc
caacatcaca
caatggcgtg
ttggceggage
taccgaggecce
gtttctggga
agtgcaggee
cattgaggec
acgggtgctg
tagcggcaag
ccagaccgac
taccggegag
gatcgaggac
ccgecatcaag

ggtggtgeag
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<220>
<223> mos1GagPol mosaic antigen sequence

<400> 28
Met Gly Ala Arg Ala Ser Val Leu Ser Gly Gly Glu Leu Asp Arg Trp
1 5 10 15

Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Arg Leu Lys
20 25 30

His Ile Val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Val Asn Pro
35 40 45

Gly Leu Leu Glu Thr Ser Glu Gly Cys Arg Gln Ile Leu Gly Gln Leu
50 55 60

Gln Pro Ser Leu Gln Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn
65 70 75 80

Thr Val Ala Thr Leu Tyr Cys Val His Gln Arg Ile Glu Ile Lys Asp
85 90 95

Thr Lys Glu Ala Leu Glu Lys Ile Glu Glu Glu Gln Asn Lys Ser Lys
100 105 110

Lys Lys Ala Gln Gln Ala Ala Ala Asp Thr Gly Asn Ser Ser Gln Val
115 120 125

Ser Gln Asn Tyr Pro Ile Val Gln Asn Ile Gln Gly Gln Met Val His
130 135 140

Gln Ala Ile Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Val Glu
145 150 155 160

Glu Lys Ala Phe Ser Pro Glu Val Ile Pro Met Phe Ser Ala Leu Ser
165 170 175

Glu Gly Ala Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr Val Gly
180 185 190

Gly His Gln Ala Ala Met Gln Met Leu Lys Glu Thr Ile Asn Glu Glu
195 200 205

Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro Ile Ala
210 215 220

Pro Gly Gln Met Arg Glu Proc Arg Gly Ser Asp Ile Ala Gly Thr Thr

225 230 235 240

Ser Thr Leu Gln Glu Gln Ile Gly Trp Met Thr Asn Asn Pro Pro Ile
245 250 255

Pro Val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys
260 265 270



Ile

Pro

Arg

305

Leu

Leu

Val

Gln

Asn

385

Ile

Gly

Phe

Leu

Phe
465

Lys

Pro

Lys

Thr

Lys

545

Pro

val

Lys

290

Ala

Leu

Gly

Gly

val

370

Gln

Ala

Lys

Leu

Gln

450

Gly

Glu

Ser

Leu

Glu

530

Glu

val

Arg

275

Glu

Glu

Val

Pro

Gly

355

Thr

Arg

Lys

Glu

Gly

435

Asn

Glu

Met

Ser

Lys

515

Glu

Gly

Phe

Met

Pro

Gln

Gln

Ala

340

Pro

Asn

Lys

Asn

Gly

420

Lys

Arg

Glu

Tyr

Gln

500

Pro

Lys

Lys

Ala

Tyr

Phe

Ala

Asn

325

Ala

Gly

Ser

Thr

Cys

405

His

Ile

Pro

Thr

Pro

485

Met

Gly

Ile

Ile

Ile
RAR

Ser

Arg

Ser

310

Ala

Thr

His

Ala

val

390

Arg

Gln

Trp

Glu

Thr
470

Leu

Ala

Met

Lys

Thr

550

Lys

Pro Val Ser
280

Asp Tyr Val
295

Gln Asp Val

Asn Pro Asp

Leu Glu Glu
345

Lys Ala Arg
360

Thr Ile Met
375

Lys Cys Phe

Ala Pro Arg

Met Lys Asp
425

Pro Ser Asn
440

Pro Thr Ala
455

Thr Pro Ser

Ala Ser Leu

Pro Ile Ser
505

Asp Gly Pro
520

Ala Leu Thr
535

Lys Ile Gly

Lys Lys Asp

Ile

Asp

Lys

Cys

330

Met

vVal

Met

Asn

Lys

410

Cys

Lys

Pro

Gln

Lys

490

Pro

Axrg

Ala

Pro

Ser
RN

Leu

Asn

315

Lys

Met

Leu

Gln

Cys

395

Lys

Thr

Gly

Pro

Lys
475

Ser

Ile

val

Ile

Glu

555

Thr

Asp

Phe
300

Trp

Thr

Thr

Ala

Arg

380

Gly

Gly

Glu

Arg

Glu

460

Gln

Leu

Glu

Lys

Cys

540

Asn

Lys

Ile

285

Tyr

Met

Ile

Ala

Glu

365

Gly

Lys

Cys

Arg

Pro

445

Glu

Glu

Phe

Thr

Gln

525

Glu

Pro

Trp

Arg

Lys

Thr

Leu

Cys

350

Ala

Asn

Glu

Trp

Gln

430

Gly

Ser

Pro

Gly

Val

510

Trp

Glu

Tyr

Arg

Gln

Thr

Glu

Lys

335

Gln

Met

Phe

Gly

Lys

415

Ala

Asn

Phe

Ile

Asn

485

Pro

Pro

Met

Asn

Lys
R7R

Gly

Leu

Thr

320

Ala

Gly

Ser

Arg

His

400

Cys

Asn

Phe

Arg

Asp
480

Asp

val

Leu

Glu

Thr

560

Leu
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val

Gln

Thr

Gly

625

Thr

Gly

Phe

Leu

Glu

705

Lys

His

Ser

Ala

Leu

785

Ala

His

Lys

Lys

Asn
865

Asp

Leu

Val

610

Phe

Pro

Ser

Arg

Tyr

690

Glu

Lys

Pro

Trp

Ser

770

Arg

Glu

Gly

Gln

Asn

850

Asp

Phe

Gly

595

Leu

Arg

Gly

Pro

Ala

€75

Val

Leu

His

Asp

Thr

755

Gln

Gly

Leu

val

Gly

835

Leu

Val

Arg

580

Ile

Ala

Lys

Ile

Ala

660

Lys

Gly

Arg

Gln

Lys

740

val

Ile

Ala

Glu

Tyr

820

His

Lys

Lys

Glu

Pro

Val

Tyr

Arg

645

Ile

Asn

Ser

Glu

Lys
725

Trp

Asn

Tyr

Lys

Leu

805

Tyr

Asp

Thr

Gln

Leu

His

Gly

Thr

630

Tyr

Phe

Pro

Asp

His

710

Glu

Thr

Asp

Pro

Ala

790

Ala

Asp

Gln

Gly

Leu
870

Asn

Pro

Asp

615

Ala

Gln

Gln

Glu

Leu

695

Leu

Pro

Val

Ile

Gly

775

Leu

Glu

Pro

Trp

Lys

855

Thx

Lys

Ala

600

Ala

Phe

Tyr

Cys

Ile

680

Glu

Leu

Pro

Gln

Gln

760

Ile

Thr

Asn

Ser

Thr

840

Tyr

Glu

Arg

585

Gly

Tyr

Thr

Asn

Ser

665

val

Ile

Lys

Phe

Pro

745

Lys

Lys

Asp

Arg

Lys

825

Tyr

Ala

Ala

Thr

Leu

Phe

Ile

Val

€650

Met

Ile

Gly

Trp

Leu
730

Ile

Leu

Val

Ile

Glu

810

Asp

Gln

Lys

Vval

Gln

Lys

Ser

Pro

635

Leu

Thr

Tyr

Gln

Gly

715

Trp

Gln

val

Arg

val

795

Ile

Leu

Ile

Met

Gln
875

Asp

Lys

Val

620

Ser

Pro

Arg

Gln

His

700

Phe

Met

Leu

Gly

Gln

780

Pro

Leu

Ile

Tyr

Arg

860

Lys

Phe

Lys

€05

Pro

Thr

Gln

Ile

Tyr

685

Arg

Thr

Gly

Pro

Lys

765

Leu

Leu

Lys

Ala

Gln

845

Thr

Ile

Trp

590

Lys

Leu

Asn

Gly

Leu

670

Met

Ala

Thr

Tyr

Glu

750

Leu

Cys

Thr

Glu

Glu

830

Glu

Ala

Ala

Glu

Ser

Asp

Asn

Trp

655

Glu

Ala

Lys

Pro

Glu
735

Lys

Asn

Lys

Glu

Pro

815

Ile

Pro

His

Met

val

Val

Glu

Glu

640

Lys

Pro

Ala

Ile

Asp

720

Leu

Asp

Trp

Leu

Glu

800

val

Gln

Phe

Thr

Glu
880
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Ser

Lys

Ile

Tyr

Ala

8945

Thr

Gln

Ser

Gln

Ile

Pro

Val

Lys

Met

Val

Gly

His

Gly

Thr

Ile Val Ile Trp Gly Lys Thr Pro Lys Phe Arg Leu Pro
885 890

Glu Thr Trp Glu Thr Trp Trp Thr Asp Tyr Trp Gln Ala
900 905 910

Pro Glu Trp Glu Phe Val Asn Thr Pro Pro Leu Val Lys

915 920 925

Gln Leu Glu Lys Asp Pro Ile Ala Gly Val Glu Thr Phe

930 835 940

Gly Ala Ala Asn Arg Glu Thr Lys Leu Gly Lys Ala Gly

950 955
Asp Arg Gly Arg Gln Lys Ile Val Ser Leu Thr Glu Thr
965 970

Lys Thr Ala Leu Gln Ala Ile Tyr Leu Ala Leu Gln Asp
980 985 990

Glu Val Asn Ile Val Thr Ala Ser Gln Tyr Ala Leu

995 1000 1005

Ala Gln Pro Asp Lys Ser Glu Ser Glu Leu Val Asn

1010 1015 1020

Glu Gln Leu Ile Lys Lys Glu Arg Val Tyr Leu Ser

1025 1030 1035

Ala His Lys Gly Ile Gly Gly Asn Glu Gln Val Asp

1040 1045 1050

Ser Ser Gly Ile Arg Lys Val Leu Phe Leu Asp Gly

1055 1060 1065

Ala Gln Glu Glu His Glu Lys Tyr His Ser Asn Trp

1070 1075 1080

Ala Ser Asp Phe Asn Leu Pro Pro Val Val Ala Lys

1085 1090 1095

Ala Ser Cys Asp Gln Cys Gln Leu Lys Gly Glu Ala

1100 1105 1110

Gln Val Asp Cys Ser Pro Gly Ile Trp Gln Leu Ala

1115 1120 1125

Leu Glu Gly Lys Ile Ile Leu Val Ala Val His Val

1130 1135 1140

Tyr Ile Glu Ala Glu Val TIle Pro Ala Glu Thr Gly

1145 1150 1155

Ala Tyr Phe Ile Leu Lys Leu Ala Gly Arg Trp Pro

1160 1165 1170

Tle

885

Thr

Leu

Tyr

Tyr

Thr

975

Ser

Gln

Trp

Lys

Ile

Arg

Glu

Met

Cys

Ala

Gln

val

Gln

Trp

Trp

val

Val

9260

Asn

Gly

Gly Ile Ile

Ile

Val

Leu

Asp

Ala

Ile

His

Thr

Ser

Glu

Lys
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Val

Lys

Pro

Glu

Leu

Arg

Asp

Ile

Asp

Gly

Arg

Gly

Ile
1175

Ala
1190

Tyr
1205

Leu

1220

Lys
1235

Lys
1250

Ile
1265

Ile
1280

Pro
1295

Ala
1310

Arg
1325

Ala
1340

<210> 29
<211> 1341
<212> PRT
<213> Artificial Sequence

<220>
<223> mos2GagPol mosaic antigen sequence

<400> 29

Met Gly Ala Arg Ala Ser Ile Leu Arg Gly Gly Lys Leu Asp Lys Trp
15

1

Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys His Tyr Met Leu Lys
30

His Leu Val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Leu Asn Pro

His

Ala

Asn

Lys

Thr

Gly

Ile

Lys

Ile

vVal

Lys

Asp

Thr

Cys

Pro

Lys

Ala

Gly

Ala

Ile

Trp

Val

Val

Cys

20

Ala

Trp

Gln

Ile

val

Ile

Thr

Gln

Lys

Ile

Lys

val

5

Asn

Trp

Ser

Ile

Gln

Gly

Asp

Asn

Gly

Gln

Ile

Ala

Gly
1180

Ala
1185

Gln
1210

Gly

1225

Met
1240

Gly
1255

Ile
1270

Phe
1285

Pro
1300

Asp
1315

Ile
1330

Gly
1345

Ser

Gly

Gly

Gln

Ala

Tyr

Gln

Arg

Ala

Asn

Lys

Arg

Asn

Ile

Val

Val

Val

Ser

Thr

Val

Lys

Ser

Asp

Gln

Phe

Gln

Val

Arg

Phe

Ala

Lys

Tyr

Leu

Asp

Tyr

Asp

10

25

Thr

Gln

Ala

Asp

Ile

Gly

Glu

Tyr

Leu

Ile

Gly

Glu

Ser
1185

Glu
1200

Ser
1215

Gln

1230

His
1245

Glu
1260

Leu
1275

Arg
1280

Trp
1305

Lys
1320

Lys
1335

Asp
1350

Ala

Phe

Met

Ala

Asn

Arg

Gln

Asp

Lys

val

Gln

Ala

Gly

Asn

Glu

Phe

Ile

Lys

Ser

Gly

Val

Met

Val

Ile

Lys

His

Lys

Ile

Gln

Arg

Glu

Pro

Ala
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Gly

Gln
65

Thr

Thr

Gln

Tyr

Ser

145

Phe

Thr

Ala

Trp

Met

225

Gln

Asp

Met

Pro

Gln

305

Gln

Leu
50

Pro

val

Lys

Lys

Pro

130

Pro

Ser

Pro

Ala

Asp

210

Arg

Glu

Ile

Tyr

Phe

290

Ala

Asn

35

Leu

Ala

Ala

Glu

Thr

115

Ile

Arg

Pro

Gln

Met

195

Arg

Glu

Gln

Tyr

Ser

275

Arg

Thr

Ala

Glu

Leu

Thr

Ala

100

Gln

Val

Thr

Glu

Asp

180

Gln

Leu

Pro

Ile

Lys

260

Pro

Asp

Gln

Asn

Thr Ser Glu Gly Cys Lys Gln Ile Ile Lys Gln Leu

Gln Thr Gly Thr Glu Glu Leu Arg Ser Leu Phe Asn
80

Leu

85

Leu

Gln

Gln

Leu

val

165

Leu

Met

His

Arg

Ala

245

Arg

Thr

Tyr

Asp

Pro

325

70

Tyr

Asp

Ala

Asn

Asn

150

Ile

Asn

Leu

Pro

Gly

230

Trp

Trp

Ser

val

Val

310

Asp

55

Cys

Lys

Lys

Leu

135

Ala

Pro

Thr

Lys

Val

215

Ser

Met

Ile

Ile

Asp

295

Lys

Cys

40

Val

Ile

Glu

120

Gln

Trp

Met

Met

Asp

200

His

Asp

Thr

Ile

Leu

280

Arg

Asn

Lys

His

Glu

105

Ala

Gly

val

Phe

Leu

185

Thr

Ala

Ile

Ser

Leu

265

Asp

Phe

Trp

Thr

Ala

90

Glu

Asp

Gln

Lys

Thr

170

Asn

Ile

Gly

Ala

Asn

250

Gly

Ile

Phe

Met

Ile

330

75

60

45

Glu Ile Glu Val Arg Asp

Glu

Gly

Met

Val

155

Ala

Thr

Asn

Pro

Gly

235

Pro

Leu

Lys

Lys

Thr

315

Leu

Gln

Lys

Val

140

Ile

Leu

Val

Glu

Val

220

Thr

Pro

Asn

Gln

Thr

300

Asp

Arg

Asn

val

125

His

Glu

Ser

Gly

Glu

205

Ala

Thr

Ile

Lys

Gly

285

Leu

Thr

Ala

Lys

110

Ser

Gln

Glu

Glu

Gly

190

Ala

Pro

Ser

Pro

Ile

270

Pro

Arg

Leu

Leu

95

Ser Gln

Gln Asn

Pro Ile

Lys Ala
160

Gly Ala
175

His Gln

Ala Glu

Gly Gln

Asn Leu
240

Val Gly
255

Val Arg

Lys Glu

Ala Glu

Leu Val

320

Gly Pro

335
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Gly

Pro

Ser

val

385

Arg

Gln

Trp

Glu

Pro

465

Arg

Pro

Lys

Glu

Bro

545

Ser

Thr

Leu

Phe

Ile
625

Ala

Ser

Thr

370

Lys

Ala

Met

Pro

Pro

450

Ala

Ser

Ile

val

Ile

530

Glu

Thr

Gln

Lys

Ser
610

Pro

Thr

His

355

Ile

Cys

Pro

Lys

Ser

435

Thr

Pro

Leu

Glu

Lys

515

Cys

Asn

Lys

Asp

Lys

595

val

Ser

Leu

340

Lys

Leu

Phe

Arg

Asp

420

His

Ala

Lys

Phe

Thr

500

Gln

Thr

Pro

Trp

Phe

580

Lys

Pro

Ile

Glu

Ala

Met

Asn

Lys

405

Cys

Lys

Pro

Gln

Gly

485

Val

Trp

Glu

Tyr

Arg
565

Trp

Lys

Leu

Asn

Glu Met Met

Arg Val Leu
360

Gln Arg Ser
375

Cys Gly Lys
390

Lys Gly Cys

Thr Glu Arg

Gly Arg Pro
440

Pro Ala Glu
455

Glu Pro Lys
470

Ser Asp Pro

Pro Val Lys

Pro Leu Thr
520

Met Glu Lys
535

Asn Thr Pro
550

Lys Leu Val

Glu Val Gln

Ser Val Thr
600

Asp Glu Asp
615

Asn Glu Thr
630

Thr

345

Ala

Asn

Glu

Trp

Gln

425

Gly

Ser

Asp

Leu

Leu

505

Glu

Glu

Ile

Asp

Ala

Glu

Phe

Gly

Lys

410

Ala

Asn

Phe

Arg

Ser

490

Lys

Glu

Gly

Phe

Phe
570

Cys

Ala

Lys

His

395

Cys

Asn

Phe

Arg

Glu

475

Gln

Pro

Lys

Lys

Ala

555

Arg

Gln

Met

Gly

380

Ile

Gly

Phe

Leu

Phe

460

Pro

Met

Gly

Ile

Ile

540

Ile

Glu

Leu Gly Ile Pro

585

Val

Phe

Pro

Leu Ala Val

Arg Lys

Tyr
620

Gly Ile Arg

635

Gly

Ser

365

Ser

Ala

Lys

Leu

Gln

445

Glu

Leu

Ala

Met

Lys

525

Ser

Lys

Leu

His

Gly

605

Thr

Tyr

Val

350

Gln

Lys

Arg

Glu

Gly

430

Ser

Glu

Thr

Pro

Asp

510

Ala

Lys

Lys

Agn

Pro

590

Asp

Ala

Gln

Gly

Thr

Arg

Asn

Gly

415

Lys

Arg

Thr

Ser

Ile

495

Gly

Leu

Ile

Lys

Lys
575

Gly

Asn

Ile

Cys

400

His

Ile

Pro

Thr

Leu

480

Ser

Pro

Val

Gly

Asp

560

Arg

Ala Gly

Ala Tyr

Phe Thr

Tyr Asn

640
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val

Met

Ile

Gly

Trp

705

Leu

Ile

Leu

Val

val

785

Glu

Asp

Gln

Arg

Val

865

Lys

Glu

Pro

Gly

Leu

Thr

Tyr

Gln

690

Gly

Trp

val

Val

Lys

770

vVal

Ile

Leu

Ile

Met

850

Gln

Phe

Tyr

Pro

Ala
930

Pro

Lys

Gln

675

Hig

Phe

Met

Leu

Gly

755

Gln

Pro

Leu

Ile

Tyr

835

Arg

Lys

Lys

Trp

Leu

915

Glu

Gln

Ile

660

Tyr

Arg

Thr

Gly

Pro

740

Lys

Leu

Leu

Lys

Ala
820

Gln

Gly

Ile

Leu

Gln

900

val

Thr

Gly

645

Leu

Met

Thr

Thr

Tyr

725

Glu

Leu

Cys

Thr

Glu

805

Glu

Glu

Ala

Ala

Pro

885

Ala

Lys

Phe

Trp

Glu

Ala

Lys

Pro

710

Glu

Lys

Asn

Lys

Glu

790

Pro

Ile

Pro

His

Thr

870

Ile

Thr

Leu

Tyr

Lys

Pro

Ala

Ile

695

Asp

Leu

Asp

Trp

Leu

775

Glu

val

Gln

Phe

Thr

855

Glu

Gln

Trp

Trp

Val
935

Gly

Phe

Leu

680

Glu

Lys

His

Ser

Ala

760

Leu

Ala

His

Lys

Lys

840

Asn

Ser

Lys

Ile

Tyr

920

Ala

Ser

Arg

665

Tyr

Glu

Lys

Pro

Trp

745

Ser

Arg

Glu

Gly

Gln
825

Asn

Asp

Ile

Glu

Pro

905

Gln

Gly

Pro

650

Lys

Val

Leu

His

Asp

730

Thr

Gln

Gly

Leu

val

810

Gly

Leu

Val

Val

Thr

890

Glu

Leu

Ala

Ala

Gln

Gly

Arg

Gln

715

Lys

Val

Ile

Thr

Glu

795

Tyr

Gln

Lys

Lys

Tle

875

Trp

Trp

Glu

Ala

Ile

Asn

Ser

Gln

700

Lys

Trp

Asn

Tyr

Lys

780

Leu

Tyr

Gly

Thr

Gln

860

Trp

Glu

Glu

Lys

Asn
940

Phe

Pro

Asp

685

Hisg

Glu

Thr

Asp

Ala

765

Ala

Ala

Asp

Gln

Gly

845

Leu

Gly

Ala

Phe

Glu

925

Arg

Gln

Asp

670

Leu

Leu

Dro

Val

Ile

750

Gly

Leu

Glu

Pro

Trp
830

Lys

Thr

Lys

Trp

Val

910

Pro

Glu

Ser

655

Ile

Glu

Leu

Pro

Gln

735

Gln

Ile

Thr

Asn

Ser

815

Thr

Tyr

Glu

Thr

Trp

895

Asn

Ile

Thr

Ser

Val

Ile

Arg

Phe

720

Pro

Lys

Lys

Glu

Arg

800

Lys

Tyr

Ala

Ala

Pro

880

Thr

Thr

val

Lys
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Leu

945

Ser

Leu

Gln

Glu

Val

Glu

Phe

His

Ile

Lys

Trp

Ala

Ala

Gly

Phe

Lys

val

Arg

Gly Lys

Leu Thr

Ala Leu

Tyr Ala

995

Leu Val
1010

Tyr Leu
1025

Gln Val
1040

Leu Asp
1055

Ser Asn
1070

Val Ala
1085

Gly Glu
1100

Gln Leu
1115

Val His
1130

Glu Thr
1145

Arg Trp
1160

Thr Ser
1175

Gln Glu
1190

Ala Ser
1205

Asp Gln
1220

Ala

Asp

Gln

980

Leu

Ser

Ala

Asp

Gly

Trp

Lys

Ala

Ala

Val

Gly

Pro

Ala

Phe

Ile

Ala

Gly

Thr
965

Asp

Gly

Gln

Trp

Lys

Ile

Arg

Glu

Ile

Cys

Ala

Gln

val

Thr

Gly

Asn

Glu

Tyr Val Thr Asp Arg Gly Arg Gln Lys Val Vval
955

950

960

Thr Asn Gln Lys Thr Ala Leu Gln Ala Ile His
970

975

Ser Gly Leu Glu Val Asn Ile Val Thr Ala Ser
985

Ile

Ile

Val

Leu

Asp

Ala

Ile

His

Thr

Ser

Glu

Lys

Val

Ile

Lys

His

Ile Gln Ala Gln Pro Asp Lys

1000

Ile
1015

Pro
1030

val
1045

Lys
1060

Met
1075

Val
1090

Gly
1105

His
1120

Gly
1135

Thr
1150

Thr
1165

Lys
1180

Pro
1195

Glu
1210

Leu
1225

Glu

Ala

Ser

Ala

Ala

Ala

Gln

Leu

Tyr

Ala

Ile

Ala

Tyr

Leu

Lys

Gln

Hisg

Arg

Gln

Ser

Ser

Val

Glu

Ile

Tyr

His

Ala

AsSn

Lys

Thr

Leu

Lys

Gly

Glu

Glu

Cys

Asp

Gly

Glu

Phe

Thr

Cys

Pro

Lys

Ala

Ile

Gly

Ile

Glu

Phe

Asp

Cys

Lys

Ala

Leu

Ala

Trp

Gln

Ile

Val

990

1005

Lys
1020

Ile
1035

Arg
1050

His
1065

Asn
1080

Lys
1095

Ser
1110

val
1125

Glu
1140

Leu
1155

Asn
1170

Trp
1185

Ser
1200

Ile
1215

Gln
1230

Lys

Gly

Lys

Glu

Leu

Cys

Pro

Ile

Val

Lys

Gly

Ala

Gln

Gly

Met

Ser Glu Ser

Glu Lys

Gly Asn

vVal Leu

Lys Tyr

Pro Pro

Gln Leu

Gly Tle

Leu Val

Ile Pro

Leu Ala

Ser Asn

Gly Ile

Gly Vval

Gln Vval

Ala Val
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Phe

Ala

Lys

Tyr

Leu

Asp

Tyr

Asp

Ile
1235

Gly
1250

Glu
1265

Tyr
1280

Leu
1295

Ile

1310

Gly
1325

Glu
1340

His

Glu

Leu

Arg

Trp

Lys

Lys

Asp

<210> 30

<211> 709
<212> PRT
<213> Artificial Sequence

<220>
<223> sC1 sequence

<400> 30
Met Arg Val

1

Gly

Leu

Thr

His

65

Gln

Asn

Ile

Trp

Thr

50

Asn

Glu

Asp

Leu

Val

35

Leu

Val

Met

Met

Asn

Arg

Gln

Asp

Lys

val

Gln

Arg

Gly

20

Thr

Phe

Trp

Val

val

1nn

Phe

Ile

Lys

Ser

Gly

Val

Met Ala

Gly

Phe

Vval

Cys

Ala

Leu

85

Asp

Lys

Val

Gln

Arg

Glu

Pro

Tle

Trp

Tyr

Ala

Thr

70

Glu

Gln

Arg Lys

1240

Asp

Ile

1255

Ile Thr

1270

Asp Pro

1285

Gly Ala

1300

Arg Arg

1315

Gly

Ile

Lys

Leu

Val

Lys

Gly Ile Gly

124

Ala Ser Asp

126

Ile Gln Asn

127

Trp Lys Gly

129

Val Ile Gln

130

Ala Lys Ile

Glu Tyr
5

Ile Gln
0

Phe Arg
5

Pro Ala
0

Asp Asn
5

Ile Arg

1320

Ser

Thr

Val

Lys

Ser

Asp

Gly Asp Asp Cys Val Ala Ser Arg Gln

1330

Gln

Met

Tyr

Ser

55

His

Asn

Met

Arg

Ile

Gly

40

Asp

Ala

Val

His

Asn

Ile

25

val

Ala

Cys

Thr

Glu

1NR

Trp

10

Ile

Pro

Lys

Val

Glu

90

Asp

1335

Pro Gln

Cys Arg

val Trp

Ala Tyr

60

Pro Thr
75

Asn Phe

Ile Ile

Trp Trp Ile Trp
15

Val Met Gly Asn

30

Lys Glu Ala Lys

45

Glu Lys Glu Val

Asp Pro Asn Pro

80

Asn Met Trp Lys

Arg Leu Trp Asp

110

DK/EP 3584252 T3



Gln

Glu

Ile

145

Thr

Arg

Ser

Ala

His

225

Thr

Thr

Ser

Asn

Cys

305

Gly

Ala

val

Thr

Cys

385

M

Ser

Cys

130

His

Thr

Leu

Glu

Ile

210

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Ser

370

Arg

Meran

Leu

115

Arg

Asn

val

Asp

Asn

195

Thr

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

Ser

Gly

Mad

ERVAV)

Lys

Asn

Glu

Val

Ile

180

Ser

Gln

Ala

Gly

Ile

260

Glu

Thr

Pro

Phe

Asn

340

Lys

Ser

Glu

D

Pro

Val

Thr

Glu
165

val

Ser

Ala

Pro

Thr

245

Lys

Glu

Ile

Asn

Tyr

325

Leu

Leu

Gly

Phe

A ar

Cys

Val Lys

120

Arg Asn Val

Tyr
150

Asp

Pro

Glu

Cys

Ala

230

Gly

Pro

Glu

Ile

Asn

310

Ala

Ser

Ala

Gly

Phe
390

[eA RS

135

Lys Glu

Arg Lys

Leu

Tyr

Pro

215

Gly

Pro

val

Ile

Val

295

Asn

Thr

Arg

Glu

Asp

375

Tyr

Mo

Asp

Tyr

200

Lys

Tyr

Cys

val

Ile

280

His

Thr

Gly

Asp

His

360

Leu

Cys

Aan

ERVEE)

Leu

Ser

Met

Gln

Glu

185

Arg

Val

Ala

Asn

Ser

265

Ile

Leu

Arg

Asp

Gly

345

Phe

Glu

Asn

QA

Thr

Ser Asn Gly Thr

Lys

Lys
170

Pro

Leu Cys

140

Asn Cys

155

val

His

Liv

125

Ser

Ala Leu Phe Tyr

Val Thr Leu

Tyr Asn Ile

Phe Asn Ala

160

175

Asn Asn Ser Ser Glu Lys Ser

Leu

Ser

Ile

Asn

250

Thr

Arg

Asn

Lys

Ile

330

Trp

Pro

Ile

Thr

Aan

Ile

Phe

Leu

235

Vval

Gln

Ser

Glu

Ser

315

Ile

Asn

Asn

Thr

Ser
395

[=-7-¥ 2

Asn

Asp

220

Lys

Ser

Leu

Glu

Thr

300

Ile

Gly

Lys

Lys

Thr

380

Gly

Car

Cys

205

Pro

Cys

Thr

Leu

Asn

285

Vval

Arg

Asp

Thr

Thr

365

His

Leu

Car

190

Asn

Ile

Asn

Val

Leu

270

Leu

Asn

Ile

Ile

Leu

350

Ile

Ser

Phe

Ban

Thr

Pro

Asn

Gln

255

Asn

Thr

Ile

Gly

Arg

335

Gln

Asn

Phe

Asn

Tla

Ser

Ile

Lys

240

Cys

Gly

Asn

Thr

Pro

320

Gln

Gly

Phe

Asn

Gly

400

Mhae

DK/EP 3584252 T3



PN

Leu

Arg

Asn

val

465

Asn

Pro

Glu

Ala

Ala

545

Arg

Ile

Asp

Thr

Asp

625

Asn

Gln

Lys

Gly

Ly

Pro

Ala

Ile

450

Pro

Asn

Leu

Glu

Ala

530

Arg

Ala

lys

Gln

Thr

610

Ile

Tyr

Glu

Ile

Glu
690

s

Cys

Met

435

Thr

Asn

Trp

Gly

Arg

515

Gly

Gln

Ile

Gln

Gln

595

Ala

Trp

Thr

Lys

Tyr
675

Val

Arg

420

Tyr

Gly

Asp

Arg

Val

500

Ala

Ser

Leu

Glu

Leu

580

Leu

Val

Asp

Gly

Met
660

His

Gly

AL

405

Ile

Ala

Leu

Thr

Ser

485

Ala

val

Thr

Leu

Ala

565

Gln

Leu

Pro

Asn

Glu

645

Lys

Ile

Ser

Ty

Lys

Pro

Leu

Glu

470

Glu

Pro

Gly

Met

Ser

550

Gln

Thr

Gly

Trp

Met

630

Ile

Gln

Glu

Gly

Lara

Gln

Pro

Leu

455

Thr

Leu

Thr

Ile

Gly

535

Gly

Gln

Arg

Leu

Asn

615

Thr

Tyr

Ile

Asn

Ala
695

RO wwmr o

410

Ile Tle Asn

425

Ile Ala Gly
440

Thr Arg Asp

Phe Arg Pro

Tyr Lys Tyr
490

Glu Ala Lys
505

Gly Ala Vval
520

Ala Ala Ser

Ile val Gln

His Met Leu
570

Val Leu Ala
585

Trp Gly Cys
600

Thr Ser Trp

Trp Met Gln

Arg Leu Leu
650

Glu Asp Lys
665

Glu Ile Ala
680

Pro Thr Lys

(eI

Met

Asn

Gly

Gly

475

Lys

Arg

Phe

Ile

Gln

555

Gln

Ile

Ser

Ser

Trp

635

Glu

Ile

(eI PR

Trp

Ile

Gly

460

Gly

val

Arg

Leu

Thr

540

Gln

Leu

Glu

Gly

Asn

620

Asp

Glu

Glu

Arg Ile

Ala Lys

700

Gln

Thr

445

Ser

Gly

Val

val

Gly

525

Leu

Ser

Thr

Arg

Lys

605

Lys

Lys

Ser

Glu

Lys
685

Arg

AQir Law rzia

415

Glu vVal Gly

430

Cys

Asn

Asp

Glu

Val

510

Ile

Thr

Asn

Val

Tyxr

530

Leu

Ser

Glu

Gln

Ile
670

Lys

Arg

Arg

Asn

Met

Val

495

Glu

Leu

val

Leu

Trp

575

Leu

Ile

Gln

Ile

Asn

655

Leu

Ser

Gly

Arg

480

Lys

Arg

Gly

Gln

Leu

560

Gly

Gln

Cys

Thr

Gly

640

Gln

Ser

Leu Ile

Val val

DK/EP 3584252 T3



Gln Arg Glu Lys Arg
705

<210=> 31

<211> 867

<212> PRT

<213> Artificial Sequence

<220>
<223> C1 sequence

<400> 31
Met Arg Val Arg Gly Ile
1 5

Gly Ile Leu Gly Phe Trp
20

Leu Trp Val Thr Val Tyr
35

Thr Thr Leu Phe Cys Ala
50

His Asn Val Trp Ala Thr
65 70

Gln Glu Met Val Leu Glu

Asn Asp Met Val Asp Gln
100

Gln Ser Leu Lys Pro Cys
115

Glu Cys Arg Asn Val Arg
130

Ile His Asn Glu Thr Tyr
145 150

Thr Thr Val Val Glu Asp

165

Arg Leu Asp Ile Val Pro
180

Ser Glu Asn Ser Ser Glu
195

Ala Ile Thr Gln Ala Cys

Gln

Met

Tyr

Ser

55

His

Asn

Met

val

Asn

135

Lys

Arg

Leu

Tyr

Pro

Arg

Ile

Gly

40

Asp

Ala

Val

His

Lys

120

Val

Glu

Lys

Asp

Tyr
200

Lys

Asn Trp
10

Ile Ile

25

Val Pro

Ala Lys

Cys val

Thr Glu

Glu Asp

105

Leu Thr

Ser Ser

Met Lys

Gln Lys

170

Glu Asn
185

Arg Leu

Val Ser

Pro

Cys

val

Ala

Pro

75

Asn

Ile

Pro

Asn

Asn

155

val

Gln

Arg

Trp

Tyr

60

Thr

Phe

Ile

Leu

Gly

140

Cys

His

Trp

Val

Lys

45

Glu

Asp

Asn

Arg

Cys

125

Thr

Ser

Ala

Trp

Met

30

Glu

Lys

Pro

Met

Leu

110

Val

Tyr

Phe

Leu

Ile

15

Gly

Ala

Glu

Asn

Trp

Trp

Thr

Asn

Asn

Phe

175

Asn Ser Ser Glu Lys

190

Trp

Asn

Lys

val

Pro

80

Lys

Asp

Leu

Ile

Ala

160

Tyr

Ser

Ile Asn Cys Asn Thr Ser

205

Phe Asp Pro Ile

Pro

Ile

DK/EP 3584252 T3



His

225

Thr

Thr

Ser

Asn

Cys

305

Gly

Ala

Val

Thr

Cys

385

Thr

Leu

Arg

Asn

val

465

Asn

Pro

[eART]

210

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Ser

370

Arg

Tyr

Pro

Ala

Ile

450

Pro

Agn

Leu

Tare

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

Ser

Gly

Met

Cys

Met

435

Thr

Asn

Trp

Gly

Arrr

Ala

Gly

Ile

260

Glu

Thr

Pro

Phe

Asn

340

Lys

Ser

Glu

Pro

Arg

420

Tyr

Gly

Asp

Arg

val

500

Ala

Pro

Thr

245

Lys

Glu

Ile

Asn

Tyr

325

Leu

Leu

Gly

Phe

Asn
405

Ile

Ala

Leu

Thr

Ser

485

Ala

al

Ala

230

Gly

Pro

Glu

Ile

Asn

310

Ala

Ser

Ala

Gly

Phe

390

Gly

Lys

Pro

Leu

Glu

470

Glu

Pro

Gl

215

Gly

Pro

Val

Ile

val

295

Asn

Thr

Arg

Glu

Asp

375

Tyr

Thr

Gln

Pro

Leu

455

Thr

Leu

Thr

Tla

Tyr

Cys

vVal

Ile

280

His

Thr

Gly

Asp

His

360

Leu

Cys

Asn

Ile

Ile

440

Thr

Phe

Tyr

Glu

(e

Ala

Asn

Ser

265

Ile

Leu

Arg

Asp

Gly

345

Phe

Glu

Asn

Ser

Ile

425

Ala

Arg

Arg

Lys

Ala

505

Ala

Tle

Asn

250

Thr

Arg

Asn

Lys

Ile

330

Trp

Pro

Ile

Thr

Asn
410

Asn

Gly

Asp

Pro

Tyr

490

Lys

val

220

Leu Lys
235

Val Ser

Gln Leu

Ser Glu

Glu Thr
300

Ser Ile
315

Ile Gly

Asn Lys

Asn Lys

Thr Thr
380

Ser Gly
395

Ser Ser

Met Trp

Asn Ile

Gly Gly

460

Gly Gly

475

Lys Val

Arg Arg

Pha T.an

Cys

Thr

Leu

Asn

285

val

Arg

Asp

Thr

Thr

365

His

Leu

Ser

Gln

Thr

445

Ser

Gly

val

val

[eA RY

Asn

Val

Leu

270

Leu

Asn

Ile

Ile

Leu

350

Ile

Ser

Phe

Asn

Glu

430

Cys

Asn

Asp

Glu

val

510

Tle

Asn Lys

240

Gln Cys

255

Asn Gly

Thr Asn

Ile

Thr

Gly Pro

320

Arg Gln

335

Gln Gly

Asn Phe

Phe Asn

Asn Gly

400

Ile Thr
415

Val

Arg

Asn

Met

Val

495

Glu

T.an

Gly

Ser

Gly

Arg

480

Lys

Arg

(e RYS

DK/EP 3584252 T3



Ala

Ala

545

Arg

Ile

Asp

Thr

Asp

625

Asn

Gln

Leu

Phe

val

705

Leu

Ile

Val

Leu

Ala

785

Trp

—

Ala

530

Arg

Ala

Lys

Gln

Thr

610

Ile

Tyr

Glu

Trp

Ile

690

Leu

Gln

Glu

Asn

Phe

770

Val

Glu

wnam g

515

Gly

Gln

Ile

Gln

Gln

595

Ala

Trp

Thr

Lys

Asn

675

Met

Ser

Thr

Glu

Gly

755

Ser

Glu

Ile

Ser Thr

Leu Leu

Glu Ala
565

Leu Gln
580

Leu Leu

Vval Pro

Asp Asn

Gly Glu

645

Asn Glu
660

Trp Phe

Tle Val

Ile Val

Leu Thr

725

Glu Gly

740

Phe Phe

Tyr His

Leu Leu

Leu Lys
805

Met

Ser

550

Gln

Thr

Gly

Trp

Met

630

Ile

Lys

Asp

Gly

Asn

710

Gln

Gly

Ala

Arg

Gly

750

Tyr

Gly

535

Gly

Gln

Arg

Leu

Asn

615

Thr

Tyr

Asp

Ile

Gly

695

Arg

Asn

Glu

Leu

Leu

775

Arg

Leu

Ala

Ile

His

Val

Trp

600

Thr

Trp

Arg

Leu

Thr Asn

680

Leu

vVal

Pro

Gln

Phe

760

Arg

Ser

Gly

Ala

val

Met

Leu

585

Gly

Ser

Met

Leu

Leu
665

Ile

Arg

Gly

Asp

Ser

Gln

Leu

570

Ala

Cys

Trp

Gln

Leu

650

Ala

Trp

Gly

Gln

Gly

Ile

Gln

555

Gln

Ile

Ser

Ser

Trp

635

Glu

Leu

Leu

Leu

Gly

Thr

540

Gln

Leu

Glu

Gly

Asn

620

Asp

Glu

Asp

Trp

Arg

-

525

Leu

Ser

Thr

Arg

Lys

605

Lys

Lys

Ser

Ser

Tyr

Thr

Asn

val

Tyr

590

Leu

Ser

Glu

Gln

Trp
670

685

700

715

730

745

Trp

Asp

Ser

Ser

Lys

Asp

Phe

Leu

Leu

Asp

Ile

Leu

Asp

Arg

Tyr

Asp

Arg

Leu

Leu

Ile

Ser

Arg

Ser

Arg

Ile

Pro

Leu

Ile

Val

Leu

Trp

575

Leu

Ile

Gln

Ile

Asn

655

Lys

Gln

Leu

560

Gly

Gln

Cys

Thr

Gly

640

Gln

Asn

Ile Lys Ile

Phe Ala

Leu Ser

720

Gly Arg

735

750

765

780

795

810

Leu

Gly

Gln

Ile

Leu

Tyr

Ser

Val

Gln

Trp

Arg Leu

Leu Cys

Ala Arg

Arg Gly

800

Gly Leu

815
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Glu Leu

Val Ala

Arg Ala
850

Ala Leu
865

Lys Lys Ser Ala Ile Asn Leu Leu Asp Thr Ile Ala Ile Ala

Glu
835

Ile

Gln

<210> 32

<211>716
<212> PRT
<213> Artificial Sequence

<220>

820

Gly Thr Asp Arg Ile Tle Glu Leu TIle

Cys Asn Ile Pro Arg Arg Ile Arg Gln Gly Phe Glu Ala

<223> C1D7 sequence

<400> 32

Met Arg
1

Gly Tle

Leu Trp

Thr Thr
50

His Asn
65

Gln Glu

Asn Asp

Gln Ser

Glu Cys

130

Tle His
145

Thr Thr

Arg Leu

Val

Leu

Val

35

Leu

Val

Met

Met

Leu

115

Arg

Asn

Val

Asp

Arg

Gly

20

Thr

Phe

Trp

Val

Val

100

Lys

Asn

Glu

Val

Ile
180

Gly

Phe

Val

Cys

Ala

Leu

85

Asp

Pro

Val

Thr

Glu

165

Val

Ile

Trp

Tyr

Ala

Thr

70

Glu

Gln

Cys

Arg

Tyr

150

Asp

Pro

855

Gln

Met

Tyr

Ser

55

His

Asn

Val

Asn

135

Lys

Arg

Leu

840

Arg

Ile

Gly

40

Asp

Ala

Val

His

Lys

120

vVal

Glu

Lys

Asp

825

Asn

Ile

25

Val

Ala

Cys

Thr

Glu

105

Leu

Ser

Met

Gln

Glu
185

Trp

10

Ile

Pro

Lys

Val

Glu

90

Asp

Thr

Ser

Lys

Lys

170

Asn

Pro

Cys

Val

Ala

Pro

75

Asn

Ile

Pro

Asn

Asn

155

Val

Asn

830

845

860

Gln

Arg

Trp

Tyr

60

Thr

Phe

Ile

Leu

Gly

140

Cys

His

Ser

Trp

Val

Lys

45

Glu

Asp

Asn

Arg

Cys

125

Thr

Ser

Ala

Ser

Trp

Met

30

Glu

Lys

Pro

Met

Leu

110

Val

Tyr

Phe

Leu

Glu
190

Ile

15

Gly

Ala

Glu

Asn

Trp

95

Trp

Thr

Asn

Asn

Phe

175

Lys

Gln Arg Ile Cys

Trp

Asn

Lys

Val

Pro

80

Lys

Asp

Leu

Tle

Ala

160

Tyr

Ser
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Ser

Ala

His

225

Thr

Thr

Ser

Asn

Cys

305

Gly

Ala

Val

Thr

Cys

385

Thr

Leu

Arg

Asn

Val

465

Asn

Glu

Ile

210

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Ser

370

Arg

Tyr

Pro

Ala

Tle

450

Pro

Asn

Asn

195

Thr

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

Ser

Gly

Met

Cys

Met

435

Thr

Asn

Trp

Ser

Gln

Ala

Gly

Ile

260

Glu

Thr

Pro

Phe

Asn

340

Lys

Ser

Glu

Pro

Arg

420

Tyr

Gly

Asp

Arg

Ser

Ala

Pro

Thr
245

Lys

Glu

Tle

Asn

Tyr

325

Leu

Leu

Gly

Phe

Asn

405

Ile

Ala

Leu

Thr

Ser
485

Glu

Cys

Ala

230

Gly

Pro

Glu

Ile

Asn

310

Ala

Ser

Ala

Gly

Phe

390

Gly

Lys

Pro

Leu

Glu

470

Glu

Tyr

Pro

215

Gly

Pro

Val

Ile

Val

295

Asn

Thr

Arg

Glu

Asp

375

Tyr

Thr

Gln

Pro

Leu

455

Thr

Leu

Tyr

200

Lys

Tyr

Cys

val

Tle

280

His

Thr

Gly

Asp

His

360

Leu

Cys

Asn

Ile

Ile

440

Thr

Phe

Tyr

Arg

val

Ala

Asn

Ser

265

Tle

Leu

Arg

Asp

Gly

345

Phe

Glu

Asn

Ser

Tle

425

Ala

Arg

Arg

Lys

Leu

Ser

Ile

Asn
250

Thr

Arg

Asn

Lys

Ile

330

Trp

Pro

Ile

Thr

Asn

410

Asn

Gly

Asp

Pro

Tyr
490

Ile

Phe

Leu

235

val

Gln

Ser

Glu

Ser

315

Ile

Asn

Asn

Thr

Ser

395

Ser

Met

Asn

Gly

Gly

475

Lys

Asn

Asp

220

Lys

Ser

Leu

Glu

Thr

300

Tle

Gly

Lys

Lys

Thr

380

Gly

Ser

Trp

Ile

Gly

460

Gly

Val

Cys

205

Pro

Cys

Thr

Leu

Asn

285

Val

Arg

Asp

Thr

Thr

365

His

Leu

Ser

Gln

Thr

445

Ser

Gly

Val

Asn

Ile

Asn

val

Leu

270

Leu

Asn

Ile

Ile

Leu

350

Ile

Ser

Phe

Asn

Glu

430

Cys

Asn

Asp

Glu

Thr

Pro

Asn

Gln
255

Asn

Thr

Ile

Gly

Arg

335

Gln

Asn

Phe

Asn

Ile

415

Val

Arg

Asn

Met

Vval
495

Ser

Ile

Lys

240

Cys

Gly

Asn

Thr

Pro

320

Gln

Gly

Phe

Asn

Gly

400

Thr

Gly

Ser

Gly

Arg

480

Lys

DK/EP 3584252 T3



Pro

Glu

Ala

Ala

545

Arg

Ile

Asp

Thr

Asp

625

Asn

Gln

Leu

Phe

val
705

Leu

Lys

Ala

530

Arg

Ala

Lys

Gln

Thr

610

Ile

Tyr

Glu

Trp

Ile

690

Leu

Gly

Arg

515

Gly

Gln

Ile

Gln

Gln

595

Ala

Trp

Thr

Lys

Asn

675

Met

Ser

<210> 33

<211> 2127
<212>DNA
<213> Artificial Sequence

<220>
<223> nucleotide sequence encoding sC1

<400> 33
atgagagtge ggggcattca gagaaactgg cecccagtggt ggatctgggg catcctggge

Val Ala Pro Thr Glu Ala Lys Arg Arg Val Val Glu Arg
510

500

Ala

Ser

Leu

Glu

Leu

580

Leu

val

Asp

Gly

Asn

660

Trp

Ile

Ile

vVal

Thr

Leu

Ala

565

Gln

Leu

Pro

Asn

Glu

645

Glu

Phe

Val

val

Gly

Met

Ser

550

Gln

Thr

Gly

Trp

Met

630

Ile

Lys

Asp

Gly

Asn
710

Ile

Gly

535

Gly

Gln

Arg

Leu

Asn

615

Thr

Tyr

Asp

Ile

Gly

695

Arg

Gly

520

Ala

Ile

His

val

Trp

600

Thr

Trp

Arg

Leu

Thr

680

Leu

val

505

Ala

Ala

Val

Met

Leu

585

Gly

Ser

Met

Leu

Leu

665

Asn

Ile

Arg

Val

Ser

Gln

Leu

570

Ala

Cys

Trp

Gln

Leu

650

Ala

Trp

Gly

Gln

Phe

Ile

Gln

555

Gln

Ile

Ser

Ser

Trp

635

Glu

Leu

Leu

Leu

Gly
715

Leu

Thr

540

Gln

Leu

Glu

Gly

Asn

620

Asp

Glu

Asp

Trp

Arg

700

Tyr

Gly Ile Leu Gly

525

Leu

Ser

Thr

Arg

Lys

605

Lys

Lys

Ser

Ser

Tyr

685

Ile

Thr

Asn

Val

Tyr

590

Leu

Ser

Glu

Gln

Trp

670

Ile

Ile

val

Leu

Trp

575

Leu

Ile

Gln

Ile

Asn

655

Lys

Lys

Phe

Gln

Leu

560

Gly

Gln

Cys

Thr

Gly

640

Gln

Asn

Ile

Ala

ttttggatga tcattatctg ccgegtgatg ggcaacctgt gggtcaccegt gtactacgge

DK/EP 3584252 T3

60

120



gtgecegtgt
gagaaagagyg
caggaaatgg
gaccagatgc
ctgaccecte
acctacaata
accaccgtgg
gtgccecetgg
agactgatca
actataocccea
accttcaatg
aagcccegtgg
atcagaagcg
gtgaacatea
ggccagacct
ctgagccggg
ttecccaaca
cacagcttta
acctacatge
atcaagcaga
gccggcaaca
tctaacaatg
aacaattggce
gcccctacceg
gcegtgttte
ctgacagtge
agagccateg
cagacacggg
ggctgtageg

aagagccaga

aactatacecg gcgagatcta ccgactgetg gaagagtccce agaaccagca ggaaaagatg
aagcagatcg aggacaagat cgaagagatt ctgagcaaaa tctaccacat cgagaacgag

ategeccgea tcaagaaact gatcggegaa gtgggatccg gecgcectcccac aaaggccaaa

ggaaagaggc
tgcacaacgt
tcctggaaaa
acgaggacat
tgtgcgtgac
tcatccacaa
tcgaggaccg
acgagaacaa
actgcaacac
tacactactg
gcaccggccec
tgtctaccca
agaacctgac
cetgtacceg
tttacgcecac
acggctggaa
aaaccatcaa
actgcagagg
ccaacgggac
ttatcaatat
tcacatgecag
gcgtgccaaa
ggagcgagcet
aagccaagag
tgggaatcct
aggccagaca
aggcacagca
tgctggecat
gcaagctgat

cegacatetg

caagaccacce
ctgggecacc
cgtgaccgag
catcecggetg
cetggaatge
cgagacatac
gaagcagaag
cagcagcgag
cagcgccatce
cgacactgec
ctgcaacaat
gctgetgetg
caacaacgec
gcctaacaac
cggcgatatt
caagacactg
cttcaccagce
cgagttecttc
caacagcaac
gtggcaggaa
aagcaacatt
cgacaccgag
gtacaagtac
aagagtggtce
gggagcceget
gctcctgage
gcacatgctg
tgagagatac
ctgtaccacc

ggacaacatg

agacgggtgg tgragcgcga gaaacgce

<210> 34

<211> 2601
<212> DNA

<213> Artificial Sequence

ctgttetgeg
cacgcecotgtyg
aacttcaaca
tgggaccaga
cggaacgtge
aaagagatga
gtgcacgccc
aagtccteceg
acccaggect
ggctacgeca
gtgtccaccg
aacggcagecc
aagacaatca
aacacccgga
atcggcgaca
cagggcgtca
tcctetggeg
tactgcaata
tccagcagea
gtgggcagag
accggectge
acattcagac
aaggtggtgg
gaacgcgagg
ggcagcacca
ggcatecgtge
cagctgaceg
ctgcaggatc
gecgtgoctt

acctggatge

cecagegacge
tgcccaccga
tgtggaagaa
gcctgaagece
gcaacgtgte
agaactgcag
tgttttacecg
agaacagctc
gccccaaggt
tactgaagtg
tgcagtgcac
tggcegagga
tagtcecacct
agtccatceg
tccggecagge
agaagaagct
gcgacctgga
ccteoeggect
atatcaccct
ctatgtacgce
tgctcaccag
ccggecggagg
aagtgaagcece
aacgggcegt
tgggegetge
agcagcagag
tgtggggcat
agcagctgct
ggaacacctc

agtgggacaa

caaggcctac
ceceeaateee
cgacatggtg
ctgcgtgaag
cagcaacggce
cttcaacget
gctggacatc
cgagtactac
gtecttegac
caacaacaag
ccacggcate
agagatcatc
gaacgaaacce
gatcggeccet
ccactgcaat
ggccgaacac
aatcaccacc
gttcaatgga
gecttgecgg
ccctecaatce
ggacggcgge
cgacatgcgg
cctgggegtyg

gggcattgga

ctctatcaca
caacctgetg
taagcagctc
cggeetgtgg
ctggtccaac

agaaatecgge

DK/EP 3584252 T3

180
240
300
360
420
480
540
600
660
720
780
840
900
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1020
1080
1140
1200
1260
1320
1380
1440
1500
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1620
1680
1740
1800
1860

1920

1980
2040
2100

2127



<220>

<223> nucleotide sequence encoding C1

<400> 34
atgagagtgce

ttttggatga
gtgcecegtgt
gagaaagagg
caggaaatgg
gaccagatge
ctgacccecte
acctacaata
accaccgtgg
gtgccectgg
agactgatca
cctateccca
accttcaatg
aagccegtgg
atcagaagcg
gtgaacatca
ggccagacct
ctgagecggg
ttcececaaca
cacagcttta
acctacatgc

atcaagcaga

gccggcaaca
tctaacaatyg
aacaattggc
gcccactaceg
gecgtgttita
ctgacagtge
agagccatcg
cagacacggg
ggctgtageg
aagagccaga
aactataccg

Fal Tal ¥ Yalal Yalol

ggggcattca
tcattatctg
ggaaagagge
tgcacaacgt
tcctggaaaa
acgaggacat
tgtgegtgac
tcatccacaa
tcgaggacceg
acgagaacaa
actgcaacac
tccactactg
gcaccggece
tgtctaccca
agaacctgac
cctgtacceg
tttacgecac
acggctggaa
aaaccatcaa
actgcagagg
ccaacgggac

ttatcaatat

tcacatgcag
gcgtgeccaaa
ggagcgagct
aagccaagag
tgggaatcct
aggccagaca
aggcacagca
tgetggecat
gcaagctgat
ccgacatctg
gcgagatcta

L ol e 7 e P e

gagaaactgg
ccgegtgatg
caagaccacc
ctgggccace
cgtgaccgag
catcecggetg
cctggaatge
cgagacatac
gaagcagaag
cagcagcgag
cagecgecatc
cgeccctgec
ctgcaacaat
gctgetgetg
caacaacgcc
gcctaacaac
cggcgatatt
caagacactg
cttcaccage
cgagttcttc
caacagcaac

gtggcaggaa

aagcaacatt
cgacaccgag
gtacaagtac
aagagtggtc
gggageeget
getectgage
gcacatgctg
tgagagatac
ctgtaccacc
ggacaacatg
ccgactgetg

Palal Tal-Talallolel

caccagtggt
ggcaacctgt
ctgttctgeg
cacgectgtyg
aacttcaaca
tgggaccaga
cggaacgtge
aaagagatga
gtgcacgcce
aagtcctccg
acccaggect
ggctacgecca
gtgtcceaccg
aacggcagcc
aagacaatca
aacacccgga
atcggcocgaca
cagggcgtca
tecetetggeg
tactgcaata
tccagecagea

gtgggcagag

accggectge
acattcagac
aaggtggtgg
gaacgcgaga
ggcagcacca
ggcatcgtge
cagctgaccg
ctgcaggate
gecgtgectt
acctggatge
gaagagtcce

aasaatrtd

ggatctgggyg
gggtcaccgt
ccagagacgce
tgccecaccga
tgtggaagaa
gcctgaagec
gcaacgtgtce
agaactgecag
tgttttaceg
agaacagctc
gceccaaggt
tcctgaagtg
tgcagtgeac
tggcecgagga
tcgtecacct
agtccatcceg
tececggeagge
agaagaagct
gcgacctgga
cctcecggect
atatcaccct

ctatgtacge

tgctcaccag
ceggeggagyg
aagtgaagcc
agcegggecgt
tgggcgetge
agcagcagag
tgtoggggcat
agcagctgcet
ggaacacctce
agtgggacaa

agaaccagca

rreast et b

catcctggge
gtactacggc
caaggcectac
cecccaatece
cgacatggtg
ctgegtgaag
cagcaacggce
cttcaacget
getggacate
cgagtactac
gtecttegac
caacaacaaqg
ccacggeate
agagatcatc
gaacgaaacc
gatecggeccet
ccactgcaat
ggccgaacac
aatcaccacc
gttcaatgga
geettgeegg

ccctccaate

ggacggcggce
cgacatgegg
cctgggegtyg
gggcattgga
ctetatcaca
caacctgetg
taagcagctc
cggectgtgg
ctggtcecaac
agaaatcgge

ggaaaagaac

rreacsatrrans

DK/EP 3584252 T3

60
120
180
240
300
360
420
480
540
600
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720
780
840
900
960

1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

1980
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YA A Y St
aactggcetgt
atcatctttg
ctgcagaccc
ggcggcgage
tgggacgacce
attgtggeca
tgggagattc
tecgecatca
atcgagctga
ggctttgaag
<210> 35

<211> 21438
<212> DNA

CyLLyyLLLL
ggtacatcaa
ccgtgcetgag
tgacccagaa
aggacaagga
tgcggagect
gagccgtcecga
tgaagtacct
atctgctecga
tccagcggat

ccgeectcecea

WY R vy
gatcttcatce
catcgtgaac
tccaggegga
ccgeageate
gtgectgtte
getgetggge
gggctcectg
cacaatcget
ctgeccgggec

g

<213> Artificial Sequence

<220>

aaaaaLsiy.
atgatcgtgg
cgecgtgegge
ctggatcgge
agactcgtga
tcctaccaca
agatcttcte
ctgcagtatt
attgcecgtgg

atctgcaaca

<223> nucleotide sequence encoding C1D7

<400> 35
atgagagtgc

ttttggatga
gtgeccegtgt
gagaaagagg

caggaaatqgg

gaccagatgc
ctgaccecte
acctacaata
accaccgtgg
gtgcececetgg
agactgatca
cctatececa
acctteaatg
aagceegtgg
atcagaagcg
gtgaacatca
ggccagaccet
ctgagceggg

ttecececaaca

ggggcattca
tcattatctg
ggaaagaggc
tgcacaacgt

tcetggaaaa

acgaggacat
tgtgegtgac
tcatccacaa
tcgaggaccg
acgagaacaa
actgecaacac
tccactactg
gcaceggeea
tgtectaccca
agaacctgac
cctgtacceg
tttacgcecac
acggcetggaa

aaaccatcaa

gagaaactgg
ccgegtgatg
caagaccacc
ctgggeccace

cgtgaccgag

catccggcetg
ccetggaatge
cgagacatac
gaagcagaag
cagcagcgag
cagagecate
cgeecectgee
ctgcaacaat
gctgetgetyg
caacaacgcce
gcctaacaac
cggcegatatt
caagacactg

cttcaccage

ccccagtggt
ggcaacctgt
ctgttctgeg
cacgcctgtyg

aacttcaaca

tgggaccaga
cggaacgtge
aaagagatga
gtgcacgcce
aagtcetceg
acccaggect
ggctacgecca
gtgtceaccyg
aacggecagcc
aagacaatca
aacacccgga
atcggegaca
cagggegtca

tecctetggeg

YYGRA LYY -
gcggectgat
agggatacag
tgggccggat
acggcttcett
gactgcggga
tgagaggcct
ggggcctgga
ccgaaggcac

tcecccagacg

ggatctgggg

gggtcaccgt
ccagcgacge
tgccecaccga

tgtggaagaa

wyavaLLaue
cggectgegg
cectetgage
tgaggaagaa
dgcteotgttt
ctttatcctg
gcagegggge
actgaagaag
cgacagaatc

gatcagacag

catcctgggce
gtactacggc
caaggectac
cececaatcecece

cgacatggtg

gcctgaagce
gcaacgtgtc
agaactgcayg
tgttttaccg
agaacagctc
goccacaaggt
tcctgaagtg
tgcagtgcac
tggccgagga
tegtecacct
agtccatccg
tccggecagge
agaagaagct

gcgacctgga

ctgcgtgaag
cagcaacggc
cttcaacgcect
gctggacatc
cgagtactac
gtecttegac
caacaacaag
ccacggcatc
agagatcatce
gaacgaaacc
gatcggeccct
ccactgcaat
ggccgaacac

aatcaccacce

DK/EP 3584252 T3

suvav

2100
2160
2220
2280
2340
2400
2460
2520
2580

2601

60
120
180
240

300

360
420
480
540
600
660
720
780
840
900
960
1020
1080

1140



cacagcttta
acctacatge
atcaagcaga
gccggcaaca
tctaacaatg
aacaattgge
gcccctaceg
geegtgttte
ctgacagtge
agagccatcg
cagacacggg
ggctgtageg
aagagccaga
aactataceg
gagaaggacc
aactggctgt

atcatctttg

<210> 36
<211>724
<212> PRT

actgcagagg
ccaacgggac
ttatcaatat
tcacatgcag
gcgtgccaaa
ggagcgaget
aagccaagag
tgggaatcct
aggccagaca
aggcacagca
tgctggecat
gcaagctgat
ccgacatctg
gcgagatcta
tgetggecct
ggtacatcaa

cagtgetgag

cgagttcttc
caacagcaac
gtggcaggaa
aagcaacatt
cgacaccgag
gtacaagtac
aagagtggtc
gggagecget
gcteoctgage
gcacatgctg
tgagagatac
ctgtaccacc
ggacaacatg
cagactgetg
ggacagetgyg
gatcttcatc

catagtgaac

<213> Artificial Sequence

<220>

<223> mosaic Env trimer sequence

<400> 36

Met Arg Val

1

Gly Thr

Leu Trp

Thr Thr

50

His Asn

65

Gln Glu

Asn Asn

Leu

vVal

35

Leu

val

val

Met

Arg Gly

Ile
20

Leu
Thr VvVal
Phe

Cys

Trp Ala

Tle

Gly

Tyr

Ala

Thr

Gln Arg

Met Leu

Tyr Gly

40

Ser
55

Asp

His Ala

70

Val Leu

85

val
100

Glu

Glu

Gln

Asn Val

Met His

tactgcaata
tecagecageca
gtgggcagag
accggectge
acattcagac
aaggtggtgg
gaacgcgaga
ggcagcacca
ggcatcgtge
cagctgaccg
ctgcaggate
gcegtgectt
acctggatgce
gaagagtccce
aaaaatctgt
atgategtgg

cgegtgegge

Asn Cys Gln

10

Met
25

Ile Cys

val Pro Val

Ala Lys Ala

Val Pro

75

Cys

Thr Glu

90

Asn

Glu
105

Asp Ile

cctecocggect
atatcaccct
ctatgtacge
tgctcaccag
ceggeggagyg
aagtgaagce
agcgggecegt
tgggegetge
agcagcagag
tgtggggeat
agcagetget
ggaacaccte
agtgggacaa
agaaccagca
ggaattggtt
gcggectgat

agggctac

His Leu

Ser Ala

Trp

Ala

gttcaatgga
gecttgecgg
cectecaate
ggacggcggce
cgacatgcgg
cctgggegtyg
gggcattgga
ctctatcaca
caacctgcectg
taagcagctc
eggcctgtgg
ctggtccaac
agaaatcggce
ggaaaagaac
cgacatcace

cggcctgegg

Arg Trp

15

Gly Lys

30

Trp Lys

45

Tyr
60

Asp
Thr Asp
Phe

Asn

Ile Ser

Glu

Thr

Pro

Met

Leu

Ala Thr

Glu

val

Pro
80

Asn

Trp
95

Lys

Trp Asp

110

DK/EP 3584252 T3

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1320
1380
2040
2100

2148



Gln

Asn

Asn

145

Ser

Ala

Asn

Ala

Pro

225

Thr

Arg

Glu

Ile

Asn

305

Tyr

Tle

Leu

Ser

Glu

385

Trp

Ser

Cys

130

Ser

Phe

Leu

Thr

Cys

210

Ala

Gly

Pro

Glu

Met

290

Asn

Thr

Ser

Gly

Gly

370

Phe

Asn

Leu
115

Thr

Ser

Asn

Phe

Asn
195

Pro

Gly

Pro

val

Val

275

Val

Asn

Ala

Arg

Lys

355

Gly

Phe

Asn

Lys

Asp

Trp

Ile

Tyr

180

Tyr

Lys

Phe

Cys

Val

260

Val

Gln

Thr

Gly

Ala

340

Gln

Asp

Tyr

Ser

Pro

Asp

Gly

Thr

165

Lys

Arg

Val

Ala

Thr

245

Ser

Ile

Leu

Arg

Asp

325

Asn

Phe

Pro

Cys

Thr
405

Cys

val

Glu

150

Thr

Leu

Leu

Ser

Tle

230

Asn

Thr

Arg

Asn

Lys

310

Tle

Trp

Gly

Glu

Asn

390

Trp

Vval

Arg

135

Pro

Ser

Asp

Ile

Fhe

215

Leu

val

Gln

Ser

val

295

Ser

Ile

Asn

Asn

Ile

375

Ser

Asn

Lys

120

Asn

Met

Ile

val

Ser
200

Glu

Lys

Ser

Leu

Glu

280

Ser

Ile

Gly

Asn

Asn

360

Val

Thr

Asn

Leu

val

Glu

Arg

val

Thr

Thr

Lys

Asn

Pro

Asn

Gly

Leu

Asn

Cys

125

140

155

170

Pro

185

Cys

Pro

Cys

Thr

Leu

265

Asn

Val

His

Asp

Thr

345

Lys

Met

Lys

Thr

Asn

Ile

Asn

Val

250

Leu

Phe

Glu

Ile

Ile

330

Leu

Thr

His

Leu

Lys
410

Pro

Asp

235

Gln

Asn

Thr

Ile

Gly

315

Arg

Arg

Ile

Ser

Phe

395

Arg

Lys

Ile

Thr

Ile

220

Lys

Cys

Gly

Asn

Asn

300

Pro

Gln

Gln

Val

Phe

380

Asn

Ser

Glu

Val

Asp

Ser

Ala

Ile

Gln

Asn

Val

Val

Thr

Lys

Lys

Asp

Thr Leu

Asn Thr

Asn Cys

160

Gln Tyr

175

190

205

His

Lys

Thr

Ser

Asn

285

Cys

Gly

Ala

Ile

Phe

365

Asn

Ser

Asn

Tyr

Phe

His

Leu

270

Ala

Thr

Arg

His

Val

350

Asn

Cys

Thr

Asp

Ile

Cys

Asn

Gly

255

Ala

Lys

Arg

Ala

Cys

335

Glu

His

Gly

Trp

Thr
415

Ser Asn

Thr Gln

Ala

Gly

240

Ile

Glu

Thr

Pro

Phe

320

Asn

Lys

Ser

Gly

Thr

400

Glu

DK/EP 3584252 T3



Glu

Gln

Arg

Asn

465

Arg

Glu

Arg

Gly

Gln

545

Leu

Gly

Lys

Cys

Asp

625

Asn

Gln

Ser

Ser

Arg
705

His

Glu

Cys
450

Asp

Asp

Pro

Glu

Ala

530

Ala

Arg

Tle

Asp

Thr

610

Lys

Asn

Gln

Leu
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Ser Thr Phe leu

<210> 37

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Residues 655-682 of SEQ ID NO:18

<400> 37
Asn Glu Lys Asp Leu Leu Ala Leu Asp Ser Trp Asn Asn Leu Trp Asn
1 5 10 15

Trp Phe Ser Ile Ser Lys Trp Leu Trp Tyr Ile Lys
20 25
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Patentkrav

1. Vektor, som omfatter en nukleinsyre, der koder for et
syntetisk HIV-kappeprotein, hvor det syntetiske HIV-
kappeprotein omfatter eller Dbestadar af aminosyresekvensen
ifeglge SEQ ID NO: 18.

2. Vektor ifglge krav 1, hvor vektoren er en virusvektor.

3. Vektor ifglge krav 1 eller 2, hvor vektoren er en

adenovirusvektor.

4, Vektor ifelge krav 3, hvor adenovirusvektoren er en human

adenovirusvektor eller en simian-adenovirusvektor.

5. Vektor ifelge krav 3, hvor adenovirusvektoren er en human

adenovirus serotype 26 (Ad26)-vektor.

6. Vektor ifglge krav 1 eller 2, hvor vektoren er en
adenocassocieret virusvektor, en poxvirusvektor, en MVA-vektor,
en enterisk virusvektor, en venezuelansk
hesteencefalitisvirusvektor, en Semliki Forest-virusvektor, en

tobaksmosaikvirusvektor eller en lentivirusvektor.

7. Vektor ifglge krav 1 eller 2, hvor vektoren er en MVA-
vektor.
8. Vektor ifglge krav 1 eller 2, hvor vektoren er et

plasmid, et kunstigt kromosom fra Dbakterie, et kunstigt

kromosom fra ger eller en bakteriofagvektor.

9. Sammensatning, som omfatter en immunologisk effektiv
mengde af en vektor ifglge et hvilket som helst af kravene 6
eller 7 og et baremateriale, hvor nukleinsyren, der koder for
det syntetiske HIV-kappeprotein er operabelt koblet til en

promotorsekvens.

10. Vaccinekombinationsprodukt, som omfatter:
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(i) en forste sammensatning, der omfatter en immunologisk
effektiv mengde af en Ad26-vektor, der koder for et syntetisk
HIV-kappeprotein med aminosyresekvensen ifglge SEQ ID NO: 18;
og

(ii) en anden sammensatning, der omfatter en i1mmunologisk
effektiv mengde af en anden Ad26-vektor, der koder for et HIV-
antigent polypeptid, der omfatter aminosyresekvensen ifglge
SEQ ID NO: 5,

hvor den forste og anden sammensatning er til stede 1 den

samme sammensatning eller 1 forskellige sammensatninger.

11. Vaccinekombinationsprodukt ifeolge krav 10, som yderligere
omfatter mindst én ekstra sammensatning, der omfatter:

en immunologisk effektiv mengde af en vektor, der koder for
mindst ét antigent polypeptid med aminosyresekvensen valgt fra
gruppen, der bestar af SEQ ID NO: 1-4, 28 og 29,

hvor den forste sammensatning, anden sammensatning og ekstra
sammensatning er til stede 1 den samme sammensatning eller 1

en eller flere forskellige sammensatninger.

12. Vaccinekombinationsprodukt ifglge krav 10 eller 11, som
yderligere omfatter mindst én vyderligere sammensatning, der
omfatter en 1mmunologisk effektiv mengde af et eller flere
isolerede HIV-antigene polypeptider,

hvor den fgrste sammensatning, anden sammensatning, ekstra
sammensatning og yderligere sammensatning er til stede i den
samme sammensetning eller 1 en eller flere forskellige

sammensatninger.

13. Vaccinekombinationsprodukt ifglge krav 12, hvor det ene
eller de flere isolerede HIV-antigene polypeptider indbefatter
et eller flere HIV-antigene polypeptider wvalgt fra gruppen,
der bestar af stabiliseret HIV-clade C-trimert gpl40O-protein,
der omfatter resterne 30-708 af aminosyresekvensen ifelge SEQ
ID NO: 7, og mosaik-HIV-Env-trimert protein, der omfatter
resterne 30-724 af SEQ ID NO: 36.

14. Kit, der omfatter et vaccinekombinationsprodukt ifglge et



10

15

20

25

30

35

DK/EP 3584252 T3

hvilket som helst af kravene 10-13.

15. Sammensatning ifglge krav 9 eller
vaccinekombinationsprodukt ifelge et hvilket som helst af
kravene 10-13 til anvendelse til inducering af et immunrespons
mod HIV hos et individ.

16. Sammensatning, som omfatter:

(1) en ferste adenovirus 26 (Ad26)-vektor, der koder for et
syntetisk HIV-kappeprotein, der omfatter aminosyresekvensen
ifeglge SEQ ID NO: 18;

(ii) en anden Ad26-vektor, der koder for et HIV-antigent
polypeptid, der omfatter aminosyresekvensen 1folge SEQ 1ID
NO: 5;

(iii) en tredje Ad26-vektor, der koder for et HIV-antigent
polypeptid, der omfatter aminosyresekvensen 1folge SEQ 1ID
NO: 28; og

(iv) en fjerde Ad26-vektor, der koder for et HIV-antigent
polypeptid, der omfatter aminosyresekvensen 1folge SEQ 1ID
NO: 29,

17. Sammensatning ifelge krav 16, hvor den forste, anden,
tredje og fjerde Ad26-vektor er til stede i et
viruspartikelforhold pa 1:1:1:1.

18. Vaccinekombination, som omfatter en sammensatning ifeolge

krav 16 og et eller flere isolerede HIV-antigene polypeptider.

19. Vaccinekombination ifglge krav 18, hvor det ene eller de
flere isolerede HIV-antigene polypeptider omfatter et HIV-
kappeprotein, for eksempel et stabiliseret HIV-clade C-trimert

gpl40-protein og/eller et mosaikkappe-trimert protein.

20. Vaccinekombination ifelge krav 19, hvor clade C-trimert
gpl40-proteinet omfatter resterne 30-708 af aminosyresekvensen
ifglge SEQ ID NO: 7, og/eller hvor det mosaikkappe-trimere
protein omfatter resterne 30-724 af aminosyresekvensen ifglge
SEQ ID NO: 36.
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21. Ad26-vektor, som omfatter en nukleinsyre, der koder for
et syntetisk HIV-kappeprotein, der omfatter aminosyresekvensen
ifglge SEQ ID NO: 18, til anvendelse til inducering af et

immunrespons mod HIV hos et individ.

22. Adenovirusvektorvaccine, som omfatter: (1) en forste
adenovirus 26 (Ad26)-vektor, der koder for et syntetisk HIV-
kappeprotein, der omfatter aminosyresekvensen 1ifglge SEQ 1ID
NO: 18; (ii) en anden Ad26-vektor, der koder for et HIV-
antigent polypeptid, der omfatter aminosyresekvensen ifglge
SEQ ID NO: 5; (iii) en tredje Ad26-vektor, der koder for et
HIV-antigent polypeptid, der omfatter aminosyresekvensen
ifglge SEQ ID NO: 28; og (iv) en fjerde Ad26-vektor, der koder
for et HIV-antigent polypeptid, der omfatter
aminosyresekvensen ifelge SEQ ID NO: 29,

til anvendelse til en primer-administration,

og

isoleret HIV-Env-gpld40-protein, for eksempel (a) clade C-
gpl40-protein, der omfatter resterne 30-708 af SEQ ID NO: 7,
eller (b) mosaik-gpl40-protein, der omfatter resterne ifglge
SEQ ID NO: 36, eller (c) en kombination af clade C-gpl4d0-
protein og mosaik-gpl40-protein,

til anvendelse sammen med adenovirusvektorvaccinen til en
booster-administration, hvor primer- og booster-
administrationerne er til fremkaldelse af et immunrespons mod

HIV hos et individ.
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