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POLYPEPTIDE SEQUENCE INVOLVED IN THE MODULATION OF THE
IMMUNOSUPPRESSIVE EFFECT OF VIRAL PROTEINS

FIELD OF THE INVENTION

The present invention relates to an amino acid sequence capable
of modulating the immunosuppressive properties of a protein, especially from
antigenic proteins. The invention also provides polypeptides, derived from an
antigenic and immunosuppressive protein, having acquired modulated
immunosuppressive properties with respect to the protein from which it is
derived, while substantially retaining its antigenic properties.

The invention especially concerns the field of viral or retroviral
infections, including the field of endogenous retroviruses, and provides means
for the design of agents for the prophylaxis and/or treatment of hosts susceptible
to such viruses or retroviruses, including animal or human hosts.

Polypeptides of the invention can especially be used in the
generation of immunogenic compositions and in the production of attenuated
viruses, for use in methods for prophylaxis and/or treatment of viral infections or
their detrimental consequences or for prophylaxis and/or treatment of the
detrimental consequences of the induction of expression of endogenous
retroviruses (ERV).

BACKGROUND OF THE INVENTION

Any discussion of the prior art throughout the specification should
in no way be considered as an admission that such prior art is widely known or
forms part of common general knowledge in the field.

Infectious agents, such as viruses, have evolved mechanisms and
strategies to invade their hosts and to escape their inmune response. Various
publications have demonstrated the immunosuppressive properties of proteins
encoded by viruses: the Epstein Barr human herpes virus 4 (Suzuki et al. 1995.
J. Exp. Med.182, 477-486; Qin et al. 1996 J. Immunol. 156, 2316-2323), the

Mason-Pfizer monkey virus (Blaise et al. 2001 J. Gen.
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Virol. 82, 1597-1600), the Moloney murine leukaemia virus (Mangeney and
Heidmann. 1998. Proc. Natl. Sci. USA. 95 14920-14925) and others (see
review Alcami et al. 2002 EMBO reports. 3(10), 927-932). This may be
confirmed by the fact that infection by' retroviruses is frequently associated
with dysfunctions of the immune sys';cem of the host. ‘

These immunosuppressive effects include the inhibition of
interleukin-2-dependent lymphocyte profiferation, of the cytolytic activity of
human natural killer cells, and of monocyte-medicated tumor cell killing as
well as modulation of cytokine synthesis.

In vivo tests demonstrate,d‘ that inactivated viruses, as well as
synthetic peptides similar to retr;)virus envelope proteins have
immunosuppressive properties (Oostendorp et al. 1993 Crit. Rev. Oncol.
Hematol. 14, 189-206; Haraguchi et al. 1997 J. Leukocyte Biol. 61, 654-
666). More recently, Mangeney et al. (1998. Proc. Natl. Sci. USA. 95,
14920-14925) showed that murine tumoral ‘cells from C57BL/6 strain,
expressing a retroviral envelope protein, forrﬁ tumours when injected in
Balb/c mice (allograft), whereas the same cells, which do not express the
retroviral envelope protein, are rejected. By carrying out different deletions
in the envelope protein, a domain responsible for the immunosuppressive
function that was called ISU (for “immunosuppressive”) domain, was
identified.

The ISU domain was first identified in the transmembrane
moiety of the envelope glycoprotein. The env (envelope) gene of
retroviruses encodes a precursor polypeptide which is then cleaved into two
proteins: the surface glycoprotein (é.U) and the transmembrane subunit
(TM). The SU protein is responsible for the recognition and the binding to
the cellular receptor for the virus. The TM moiety is involved in anchoring |
the envelope complex (SU and TM) to the'target cell membrane, and is
directly responsible for cell membrane fusion and virus entry.

The structure of the TM subunit has been elucidated for many
viruses, especially for the Moloney murine leukaemia virus (Mo-MuLV), the
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human immunodeficiency virus 1 (HIV-1) and the human T-cell leukaemia
virus type 1 (HTLV-1). A highly conserved organization in the envelope
proteins has also been found in non-retroviral proteins, such as those of
influenza virus and Ebola virus. -

Immunosuppressive effects have also been discovered in
another class of proteins, characterized in the ERVs, especially HERVs
(Human Endogenous Retroviruses). HERVs comprise elements which aré
sequences of retroviral origin that have spread into the human genom»e,
and represent proviral remnants of anb’éstral infections. Therefore, strong
similarities can be inferred between HERVs and retroviruses. Some of
these HERV elements are still'functionél and can encode active proteins,
i.e., viral-like proteins‘although most of them have accumulated mutations,
deletions and/or truncations.

A role for these functional HERVs has been proposed,
including a protection against retrovirus infection (Best et al. 1997 Trends
Microbiol. 5, 313-318) or a protectibh of the foetus against the maternal
immune system via immunosuppressive effects (Cianciolo et al. 1985
Science 230, 453-455; Mangeney and Heidmann 1998 Proc. Natl. Sci.
USA. 95, 14920-14925). An HERV encoding an envelope protein having
immunosuppressive properties was identified by Mangeney et al. (2001 J.
Gen. Virology 82, 2515-2518). This publication reports that the protein
encoded by HERV-H allows the envelope-expressing cells to escape
immune response and to proliferate, whereas the same cells transfected
with empty vectors are normally rejected by engrafted mice.

Other ERVs, especially HERVs, encoding functional envelope
proteins were identified, which have fusogenic properties, i.e. are able to
form syncytia in vitro (multi-nucleate cells): they include HERV-FRD and
HERV-W (Blond et al. 2000 J. Virol. 74, 3321-3329 ; Blaise et al. 2003
Proc. Natl. Acad. Sci. 22, 13013-13018). Moreover, in vivo experiments
have shown that when co;expressed with MoMLV viral particles deficient
for the production of their own envelope protein, the HERV-W envelope
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protein can form functional viral particles, capable of infecting human cells
(Patience et al. 1998 J. Virol. 72, 2671—2676). In conclusion, HERV-W has
conserved its fusogenic and infectiosity -properties. Analog fusogenic and
infectious properties have been observed for HERV-FRD.

The observed immunosuppressive effects may be related,
depending on the context, on the oné hand to a virulent viral infection and
on the other hand to an active proliferation of tumour cells, in mammals and
particularly in human. Active proliferation of tumour cells is especially a
consequence of expression of ERV virq!—like proteins. However, whereas
more insights are needed to completely understand the mechanisms of
immunosuppression, the identification of these immunosuppressive
proteins opens new perspectives for therapeutic, including vaccinal,
strategies against viral infections, against induction of expression of
endogenous retroviruses, or against their ~detrimental consequences in a
host. .

. Vaccines currently used can especially be classified as
follows:

- live attenuated vaccines (bacteria or virus vaccine)
consisting in an attenuated or weakened, modified pathogen. After
administration to the host, the modified pathogenic organism replicates in
the host and stimulates an immuné:.-i;esponse. This type of vaccine
generally produces a long-lasting immunity upon single dose
administration, but may cause side effectsk, i.e.’a mild case of the illness
caused by said pathogen, and thus S'h.Ol..lld‘ not be'given to people with a
weakened immune system.

- inactivated or killed. vaccines, consisting in killed or
inactivated pathogen, especially as a result of heat and/or chemical
treatments (whole organism). Such treated pathogens cannot replicate,
and cannot cause the disease they norma|ly raise.‘ Therefore, they are -

safe and can be administered even to hosts whose immune system is
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weakened. However, they are nbt usually as effective as live vaccines
and therefore require multiple dose administration.

- vaccines consisting in antigenic fractions of a pathogen
organism, including whole proteins or antigenic determinants thereof,
especially obtained by recombinant technologies, as a result of the
expression of genes encoding the ahtigen. The expressed protein can be
administered to a patient, or the gene encoding the protein can be inserted
into an expression vector which is administered to the host. Such vaccines
however are usually not as effective as live vaccines and therefore require
multiple doses. o

Principles applied for the design of compounds suitable for
vaccine preparations capable of eliciting an immune response in a host, in
order to protect a host from infection due to pathogens, including viruses,
bacteria or others, have been transposed to the design of compounds
suitable for treatment of established infections, by immunotherapy.
Efficiency of such compounds has however not proved to be sufficient
enough, especially in the field of anti-viral or anti-viral-like prophylaxis or
immunotherapy. Moreover, the use of compounds still raises many issues
regarding safety. |

One drawback observed in the use of some retroviral
envelope proteins for immunisation, either as vaccine principles or for
immunotherapy, lies in their immunosuppressive properties which can
prevent or affect the efficiency of the host's immune response.
Consequently these proteins cannot be adminisfered to a patient in their
native form because of their potential tinhibition of the immune response. A
great challenge would hence be to suppress or modulate the
immunosuppression properties of these proteins, without altering their
antigenic properties and/or their properties related to host cell infection.
However, attempts to mutate the envelope protein complex, have led to a_
strong alteration of its fusion and infection functions and therefore of their

interest as active principle to raise an immune response (Delamarre et al.
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The present invention relates to the identification of determinants
of the immunosuppressive properties of proteins, including polypeptide
sequences and amino acid residues involved in the modulation of the
immunosuppressive properties of proteins, particularly viral or viral-like proteins,
which substantially retain their antigenic properties of said immunosuppressive
proteins.

The invention also relates to identifying such determinants of the
immunosuppressive properties of the protein, and to use the same for the
design of polypeptides having modified, i.e., modulated immunosuppressive
properties.

The present invention also relates to providing such polypeptides,
which are derived from an antigenic and immunosuppressive protein, which
polypeptides are characterized by modulated immunosuppressive properties
while retaining antigenic properties of the starting protein.

The present invention further relates to providing means to
promote an efficient immune response against pathogen organisms, especially
against viruses, i.e., a cell-mediated and/or humoral immune response which
would be protective against infection by such pathogen organisms, especially
viruses, or protective against their detrimental effects in the host, or protective
against the detrimental consequences of expression of endogenous retroviruses
in a host, with reduced risks of immune system alteration. The invention also
provides means suitable for treatment by immunotherapy, of patients infected
with pathogen organisms including viruses, or for treatment of their detrimental
effects, including malignant effects or for the treatment of patients suffering from
pathologies associated with induction of the expression of endogenous viruses
which are normally silent in hosts.

It is an object of the present invention to overcome or ameliorate at

least one of the disadvantages of the prior art, or to provide a useful alternative.

SUMMARY OF THE INVENTION
According to a first aspect, the present invention provides an

isolated polypeptide having a sequence of 7 to 20 amino acid residues encoded
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by a nucleic acid, derived from a viral gene, which is capable of modulating the
immunosuppressive properties of a viral protein or a fragment thereof, against
the host in which it is expressed (immunosuppression-modulatory sequence)
when it substitutes the homologous sequence of said viral protein or fragment,
said isolated polypeptide comprising the minimum following consensus
amino acid sequence:
X1YsY10Y11CY 12X;
wherein X; and X; are selected to impact on said immunosuppressive
properties, such that
) Xi1is E, Kor Q, and X; is such that it ensures that the structure of the
viral protein is conserved, or
. Xi1is E, Kor Q and X;is A or
. XiisWand XzislorV, or
. X1is RH or K, X;is such that it ensures that the structure of the viral
protein is conserved or
. XyisRHorKand Xzis F, WY or H, or
. XiisF,WYorHand X;is R, Hor K
and Yg to Y42 represent variable amino acid residues.

According to a second aspect, the present invention provides an
isolated mutated ENV protein resulting from the mutation of a wild-type ENV
protein essentially comprising the following sequence:

NY1Y2Y3LY4YsLYeY7YsX1YgY10Y11CY12X2,
in which X1 is E, Kor Q and Xzis A, V, L, |, or K and Y, to Y12 represent

any amino acid

wherein amino acid X is substituted by R or H,

said mutated ENV protein having almost no immunosuppressive activity
with respect to the wild-type ENV protein,

or a fragment thereof that is at least 7 amino acids long, provided that said
fragment carries the mutated amino acid X4 and optionally X, that it has an
immunosuppressive activity similar to that of the mutated ENV protein, which is

almost no immunosuppressive activity, and that optionally its antigenic structure
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is essentially similar to the structure it adopts in the context of the mutated ENV
protein,

or a protein derived from the mutated ENV protein with at least 80%
sequence identity, in particular 90% sequence identity with said mutated ENV,
or a fragment thereof, by insertion, deletion or substitution of at least one amino
acid, provided that said derived protein carries the mutated amino acid X; and
X2, that it has an immunosuppressive activity similar to that of the mutated ENV
protein, and that, optionally, its antigenic structure is essentially similar to that of
the mutated ENV protein, or fragment thereof.

According to a third aspect, the present invention provides an
isolated mutated ENV protein resulting from the mutation of a wild-type ENV
protein essentially comprising the following sequence:

NY1Y2Y3LY,YsLYsY7YeX1YsY10Y11CY12X,

in which X4 is R and Xzis F and Y1 to Y1, represent any amino acid

wherein amino acid X, is substituted by E or Q

said mutated ENV protein having an immunosuppressive activity whereas

the wild-type ENV protein is deprived of such an activity,

or a fragment thereof that is at least 7 amino acids long, provided that said
fragment carries the mutated amino acid X; and optionally X,, that it has an
immunosuppressive activity similar to that of the mutated ENV protein, and has
an immunosuppressive activity, and that optionally its antigenic structure is
essentially similar to the structure it adopts in the context of the mutated ENV
protein,

or a protein derived from the mutated ENV protein presenting at least
80% sequence identity, in particular 90% sequence identity with said mutated
ENV, or fragments thereof, by insertion, deletion or substitution of at least one
amino acid, provided that said derived protein carries the mutated amino acid X,

and X;, that it has an immunosuppressive activity similar to that of the mutated
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ENV protein, and that, optionally, its antigenic structure is essentially similar to
that of the mutated ENV protein, or fragment thereof.

According to a fourth aspect, the present invention provides a
eukaryotic or prokaryotic expression vector, comprising a nucleic acid according
to the invention as well as the elements necessary for the expression of said
nucleic acid.

According to a fifth aspect, the present invention provides a
recombinant cell, comprising a nucleic acid according to the invention, or a
eukaryotic or prokaryotic expression vector according to the fourth aspect.

According to a sixth aspect, the present invention provides a
pharmaceutical or a vaccine composition comprising as active substance:

at least one isolated polypeptide according to the first aspect, or

at least one isolated mutated ENV protein, or a fragment thereof, according
to the second or third aspects, or

at least one nucleic acid according to the invention, or

at least one prokaryotic or eukaryotic expression vector according to the
fourth aspect, or

at least one recombinant cell according to the fifth aspect,

in association with a pharmaceutically acceptable carrier.

According to a seventh aspect, the present invention provides the
use of at least one protein comprising or constituted of an isolated mutated ENV
protein, or a fragment thereof, according to the invention, or of a nucleic acid
coding for said protein, for the manufacture of a medicament or a vaccine
intended for the prevention and/or the treatment of a viral disease, such as
HTLV or FeLV infections.

According to an eighth aspect, the present invention provides the
use of at least one protein comprising or constituted of an isolated mutated ENV
protein, or a fragment thereof, according to the invention, or of a nucleic acid
coding for said protein, for the manufacture of a medicament or a vaccine
intended for the prevention and/or the treatment of cancer.

According to a ninth aspect, the present invention provides the use
of at least one protein comprising or constituted of an isolated mutated ENV

protein, or a fragment thereof, according to the invention, or of a nucleic acid
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coding for said protein, for the manufacture of a medicament or a vaccine
intended for the prevention and/or the treatment of a pathology requiring an
inhibition of the immune system, such as an autoimmune disease, allergy or
graft rejection.

According to a tenth aspect, the present invention provides the use
of at least one isolated polypeptide according to the invention, or of a nucleic
acid coding for said isolated polypeptide, for the manufacture of a medicament
intended for the prevention and/or the treatment of cancer, of a viral disease, or
of a pathology requiring an inhibition of the immune system, such as an
autoimmune disease, allergy or graft rejection.

According to an eleventh aspect, the present invention provides
the use of at least one protein or of a nucleic acid coding for said protein, said
protein comprising or being constituted of:

- an immunosuppressive ENV protein essentially comprising the

following sequence:

NY1Y2Y3LY4YsLYeY7YeX1YgY10Y11CY12X2,
wherein amino acids Y; to Yi» represent any amino acid, amino acid X
represents E, K or Q, and amino acid X; is such that it ensures that the structure
of the viral protein is conserved, preferably X, represents A,

- or a fragment thereof that is at least 7 amino acids long, provided that
said fragment carries amino acid X4 and optionally X, and that it has
an immunosuppressive activity similar to that of said ENV protein, and
has an immunosuppressive activity,

- or a protein derived from said ENV protein presenting at least 80%
sequence identity, in particular 90% sequence identity with said
mutated ENV, or fragments thereof, by insertion, deletion or
substitution of at least one amino acid, provided that said derived
protein carries amino acid X, and optionally X,, and that it has an
immunosuppressive activity similar to that of the mutated ENV protein,

for the manufacture of a medicament or a vaccine intended for the
prevention and/or the treatment of cancer, of a viral disease, or of a pathology
requiring an inhibition of the immune system, such as an autoimmune disease,

allergy or graft rejection.




15 Sep 2010

2005229411

10

15

20

25

30

7d

According to a twelfth aspect, the present invention provides an
antibody or a fragment thereof, scFv polypeptide, aptamer, or binding peptide,
directed against mutated ENV proteins according to the second or third aspects
provided that said antibody or a fragment thereof, scFv polypeptide, aptamer, or
binding peptide does not bind to the corresponding wild-type ENV proteins.

According to a thirteenth aspect, the present invention provides a
method of preventing and/or treating a viral disease such as HTLV or FelLV
infections said method comprising the step of administering to a subject in need
thereof at least one protein comprising or constituted of an isolated mutated
EMF protein or a fragment thereof according to the invention or a nucleic acid
coding for said protein.

According to a fourteenth aspect, the present invention provides a
method of preventing and/or treating cancer said method comprising a step of
administering to a subject in need thereof at least one protein comprising or
constituted of an isolated mutated EMF protein or a fragment thereof according
to the invention or a nucleic acid coding for said protein.

According to a fifteenth aspect, the present invention provides a
method of preventing and/or treating a pathology requiring an inhibition of the
immune system including an autoimmune disease, allergy or graft rejection said
method comprising the step of administering to a subject in need thereof at least
one protein comprising or constituted of an isolated mutated EMF protein or a
fragment thereof according to the third aspect or a nucleic acid coding for said
protein.

According to a sixteenth aspect, the present invention provides a
method of preventing and/or treating cancer, a viral disease or a pathology
requiring an inhibition of the immune system such as an autoimmune disease,
allergy or graft rejection said method comprising the step of administering to a
subject in need thereof at least one isolated polypeptide according to the first
aspect or a nucleic acid coding for said polypeptide.

According to a seventeenth aspect, the present invention provides

a method of preventing and/or treating cancer, a viral disease or a

pathology requiring an inhibition of the immune system such as
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an autoimmune disease, allergy or graft rejection, said method comprising

the step of administering to a subject in need thereof at least one protein or

nucleic acid coding for said protein comprising or constituted of

- an immunosuppressive ENV protein essentially comprising the

following sequence:

NY1Y2Y3LY4YsLYsY7YsX1YgY10Y11CY12X2,
wherein amino acids Y; to Y represent any amino acid, amino acid X
represents E, K or Q, and amino acid X, is such that it ensures that the structure
of the viral protein is conserved, preferably X, represents A,

- or a fragment thereof that is at least 7 amino acids long, provided that
said fragment carries amino acid X4 and optionally X, and that it has
an immunosuppressive activity similar to that of said ENV protein, and
has an immunosuppressive activity,

- or a protein derived from said ENV protein presenting at least 80%
sequence identity, in particular 90% sequence identity with said
mutated ENV, or fragments thereof, by insertion, deletion or
substitution of at least one amino acid, provided that said derived
protein carries amino acid X; and optionally X;, and that it has an
immunosuppressive activity similar to that of the mutated ENV protein.

Unless the context clearly requires otherwise, throughout the
description and the claims, the words “comprise”, “comprising”, and the like are
to be construed in an inclusive sense as opposed to an exclusive or exhaustive
sense; that is to say, in the sense of “including, but not limited to”.

In another aspect, the invention provides a polypeptide which is
capable of modulating the immunosuppressive properties of a viral protein or a
fragment thereof against the host in which it is expressed when it substitutes the
homologous sequence of said protein or fragment, said polypeptide having the
minimum following consensus amino acid sequence:

X1-(Y)3-C-(Y)1-X2

wherein, X1 and X2 are selected to impact on said immunosuppressive

properties, Y represents variable amino acid residues, and 3 and 1 represent the
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number of variable amino acid residues respectively between X1 and C and
between C and X2.

Said minimum  consensus sequence is  designated
“‘immunosuppression-modulatory sequence”.

In an embodiment, peptides replying to the above definition,
comprising an immunosuppression-modulatory sequence, are derived from a
viral including from a viral-like protein, especially a retroviral protein, in
particular, a viral or retroviral envelope protein or an envelope protein from an
endogenous retrovirus, especially from a human endogenous retrovirus (HERV).

The amino acid sequences of several envelope proteins of viruses
(including ERV) have been disclosed in Figure 3 of Benit et al (J Virol.
December 2001, p. 11707-11719).

Particular pairs of amino acid residues impacting on the
immunosuppressive properties in the context of a determined protein have been
characterized, and accordingly sequences having the desired
“immunosuppression-modulatory” properties have been identified and can be
selected from the group consisting of:
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a) sequences involved in the occurrence  of
immunosuppressive properties of a protein in which they are present
comprise: |

E-(Y)s-C-(Y)1-A
Q-(Y)s-C-(Y)1-A
and b) sequences altering, e.g. decreasing or suppressing
immunosuppressive properties of an immunosuppressive protein when they
are present therein, comprise

R-(Y)s-C-(Y)1-F

In another aspect, the invention provides a polypeptide
derived from a determined antigenic and immunosuppressive protein, said
polypeptide  comprising an amino acid sequence (so-called
immunosuppression-modulatory sequence) represented by X1-(Y)s-C-(Y)1-
X2 wherein in said polypeptide Y represents variable amino acid residues,
3 and 1 represent the number of variable amino acid residues Y
respectively between X1 and C and between C and X2, and X1 and X2 are
chosen to confer to said polypeptide altered immunosuppressive properties
with respect to the immunosuppressive properties of said determined
protein.

In a particular embodiment, the protein having antigenic and
immunosuppressive properties is encoded by a gene derived from a virus,
and especially by an env gene from a retrovirus.

Such protein comprises an immunosuppressive sequence
determinant having the following consensus sequence: E/Q-G-G-L/T/I-C-
A/K/LIMIV/I-A. The same protein wherein X1 (E/Q) and optionally X2 (A)
residues are substituted can be devoid of immunosuppressive properties
but retains its antigenic properties. An example of modified
immunosuppression-modulatory sequence is R-G-G-L/T/I-C-A/K/ILIM/V/I-F,
which alters immunosuppressive properties and especially can give rise to

a non-immunosuppressive polypeptide which contains said sequence. A
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particular modified immunosuppression-modulatory sequence is selected
from the group of:

RGGLCAF (SEQ ID NO: 1)
RGGLCKF (SEQ ID NO: 2)
RGGLCLF (SEQ ID NO: 3)
RGGLCMF (SEQ ID NO: 4)
RGGLCVF (SEQ ID NO: 5)
RGGLCIF (SEQ ID NO: 6)
RGGTCAF (SEQ ID NO: 7)
RGGTCKF (SEQ ID NO: 8)

RGGTCMF (SEQ ID NO: 9)
RGGTCIF (SEQ ID NO: 10)
RGGICAF (SEQ ID NO: 11)
RGGICKF (SEQ ID NO: 12)
RGGICLF (SEQ ID NO: 13)
)

RGGICMF (SEQ ID NO: 14
RGGICVF (SEQ ID NO: 15)
RGGICIF (SEQ ID NO: 16)

In a particular embodiment, the protein further has infectious
and/or fusion properties. The modification of the immunosuppression-
modulatory sequence, e.g. by substitution of X1 and optionally X2 amino
acid residues can advantageously be carried out in a way that does not
affect one of these or both supplementary properties.

In another aspect, the invention relates to compositions
comprising such polypeptides or recombinant viral particles expressing
these polypeptides. Such compositions or particles can be used in the
prevention or treatment of a viral infection including for the prevention or
treatment of its detrimental effects, or for prevention or treatment or the
consequences in a host, of the expression of an endogenous virus,
especially an HERV, by the elicitation of an immune response in the host in
which they are injected. They can also be used in the preparation of
attenuated viruses.

In another aspect, the invention relates to methods to
modulate the immunosuppressive properties of a protein by modifying the
amino acid composition of the immunosuppression-modulatory sequence.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1: schematic representation of vectors containing the env
nucleic acid of MoMLYV or its derived polypeptides.

Nucleic acids contained in these vectors encode the wild-type envelope
protein of MoMLV (envMoMLYV) or its derived polypeptides of the invention
by substitutions of codons encoding X1 and/or X2.

Figure 1A represents the phCMV-envMOMLYV vector.

Figure 1B represents the pDFG-envMoMLV-iresHygro vector.

Figure 2: schematic representation of vectors containing the env
nucleic acid of MPMV or its derived polypeptides.

Nucleic acids contained in these vectors encode the wild-type envelope
protein of MPMV (envMPMV) or its derived polypeptides of the invention by
substitutions of codons encoding X1 and/or X2.

Figure 2A represents the phCMV-envMPMV vector

Figure 2B represents the pDFG-envMPMV-iresHygro vector

Figure 3: schematic representation of vectors containing the HERV-W
nucleic acid of HERV-W or its derived polypeptides.

Nucleic acids contained in these vectors encode the wild-type envelope
protein W (envW) or its derived polypeptides of the invention by
substitutions of codons encoding X1 and/or X2.

Figure 3A represents the phCMV-envW vector

Figure 3B represents the pDFG-envW-iresHygro vector

Figure 4: Schematic representation of the cell-cell fusion assay.

The vector used comprises the nucleic acid encoding an envelope protein
of interest (SU and TM subunits), a CMV promoter and a poly A nucleotide
element (pA).
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Figure 5: Schematic representation of the establishment of Envelope
Expressing tumours cells and in vivo assay.

The vector used comprises the nucleic acid encoding an envelope protein
of interest (env), the hygromycin gene (hygro) and an IRES (Internal
Ribosome Entry Site). White boxes represent LTRs and the arrow indicates
the start of transcription.

Figure 6: Results of infectious property assay.

The numbers 1 to 12 refer to lines used in the present specification. This
diagram presents the results of infection for wild-type (wt) or mutant
envelope proteins according to the invention.

Figure 7: Results of inmunosuppressive property assay.

The diagram presents the results of immunosuppressive property assay of
MCA205 cells expressing envelope when injected in allogenic balb/c mice.
In insets, results of MCA205 cells expressing envelope protein injected in
syngenic C57BI/6 mice. Filled bars represent HERV-W envelope protein,
white bars represent MPMV envelope protein and shaded bars represent
double-mutant (R44Q+F50A) HERV-W envelope protein. |

Figure 8: Structural design of the TM subunit of the HERV-W ENV
protein.

This structural design shows the position of the Arginine (X1) and
Phenylalanine (X2) amino acid residues of the immunosuppression-
modulatory sequence, as well as the two amino acid residues (Alanine and

Threonine) not involved in such properties.
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Figure 9: Examples of immunosuppression-modulatory sequence of
different viruses and HERVs.

The first column indicates the common names of viruses or HERVs, the
second column indicates the origin of the viruses or HERVSs, the third
column indicates the nucleotide sequences of identified
immunosuppression-modulatory sequences (one letter amino acid used)
and the last column indicates the Accession Number of the envelope
protein. The X1 and X2 amino acid residues are in bold.

Figure 10: Nucleotide and amino acid sequences of wild-type
envelope proteins.

In the amino acid sequences, the X1 and X2 positions have been
underlined.

A and B represent the nucleotide and protein sequences of the envelope
protein of MoMLV, C and D represent the nucleotide and protein sequences
of the envelope protein of MPMV and E and F represent the nucleotide and
protein sequences of the envelope protein of HERV-W (envW).

The nucleotide sequences (A, C and E) are the coding sequences of the
envelope proteins, with the first codon (ATG) being the first codon of

transcription and the last codon (TAG) being the termination codon.

For the protein sequences (B, D and F), the first letter amino acid code is
used. The first M represents the first methionine of the protein, and the

symbol “*” represent the termination codon.

Figure 11A, Figure 11B and Figure 11C: In vitro properties of the
immunosuppression-defective FV envelope protein. Figure 11A,
Infectivity of FV wild type (wt) envelope protein, E14R mutant envelope
protein, A20F mutant envelope protein, and E14R+A20F double mutant

(DM) envelope protein as expressed on the surface of a MLV viral
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pseudotypes, using NIH 3T3 cells as a target. The vertical axis represents
the infectivity (ffu/ml) Figure 11B, In vivo immunosuppressive activity
(horizontal axis, immunosuppression index) of the wild-type (wt) and the
double-mutant (DM) FV envelope protein. Figure 11C, Comparison of in
vitro propagation rates of the wild-type (black circles) and
immunosuppression-defective (gray circles) FV virions, using NIH 3T3 cells
as a target. Viral load of cell supernatants (vertical axis, RNA copy
number/mL) is assayed by quantitative RT-PCR. Horizontal axis represents

the number of days after infection. The white circles represent a control.

Figure 12A and Figure 12B: In vivo effects of the loss of envelope-
driven immunosuppression on FV infection. Serum viral loads (Vertical
axis, RNA copy numbers/mL) of irradiated (Figure 12A) and non-irradiated
(Figure 12B) Swiss mice after injection of the wild-type FV (black circles) or
the non-immunosuppressive mutant FV (gray circles). The signal for PBS-
injected mice was below detection treshold (white circles). Horizontal axis
represents the days after injection.

Figure 13: Immunological detection of FV in infected mice. IgGs
directed against the SU subunit of the FV envelope protein were
quantitated (vertical axis, arbitrary units) in the sera of mice injected with
the wild-type FV (black circles and line), the non-immunosuppressive
mutant FV (gray circles and line) or PBS (white circles and dotted lines).
The lines represent the geometric means of the IgG levels. Horizontal axis
represents the days after injection.

Figure 14A and Figure 14B: Antigenicity of the wild-type and non-
immunosuppressive mutant FV envelope proteins. Figure 14A, igMs
and IgGs directed against the TM subunit of the FV envelope protein were
quantitated in the sera of mice injected with recombinant TM subunits of the
FV envelope protein (left) or UV-inactivated FV viral particles (right). Black:
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wild-type FV; gray: non-immunosuppressive mutant FV; white: adjuvant
only. Mean * standard deviation on 5 (left) or 14 (right) Swiss mice. The
vertical axis represents the anti-TM ELISA signal in arbitrary units (a.u.).
Figure 14B, same as in Figure 14A with mice injected with the wild type (wt)
or double mutant (dm) recombinant TM subunits of MoMLV (left) and
HERV-W ENV (right) as described in Example 1. The vertical axis
represents the IgG level in ng/mL.

Figure 15: Vaccination assays. Figure 15 represents the viral load
(Vertical axis, RNA copies/mL serum) of mice immunized with UV-
inactivated wild-type or non-immunosuppressive double mutant Friend
Virus (FV), with intact non-immunosuppressive double mutant Friend Virus
(FV), or with CpG adjuvant only, and challenged with the wild-type FV.
Immunization was performed on day 1, day 7 and day 14 before challenge
on day 21, and the corresponding viral loads are represented as grey dots.
5 days post-challenge viral loads are represented as black dots. The
detection threshold is represented as a horizontal line at 2.10° RNA
copies/mL. On top of the graph is indicated the number and the percentage
of mice having a viral load below the detection level at 5 days post-

challenge. Horizontal bars represent the geometric means of the viral loads.

Figure 16A, Figure 16B and Figure 16C: Knockdown procedure and
rationale of the assay. Figure 16A represents the procedure to knock
down ERV expression, a plncx-derived vector was constructed making use
of the pSUPER vector to generate, under control of the H1-RNA promoter,
short double-stranded transcripts for RNA interference. B16 cells were
transduced with these expression vectors, submitted to G418 selection, and
the resulting ERVK® and control B16 cells were injected subcutaneously
into the flank of the mice, whose tumor growth was monitored. Figure 16B,
predicted structure of the dsRNA generated by the ERV and control (gfp)
vectors; numbers refer to nt positions within the respective targeted
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sequences (see Methods). Figure 16C, Western blot analysis of Gag (anti-
Gag) and Env (anti-Env) expression in the supernatant of ERV-knocked
down (ERVXP) and control cells. Molecular weights are represented on both
side of the Figure.

Figure 17A and Figure 17B: Knocked down cells have conserved a
transformed phenotype. Figure 17A, in vitro analysis of the transformed
phenotype using soft agar assay. Left panel, ERV*P (right plates) and
control B16 (left plates) cells (2x10° or 2x10*) were plated onto a semi-solid
layer for 4 weeks, and then colonies were numbered (right panel). Figure
17B, assay for the transformed phenotype in vivo using immuno-
incompetent mice. ERV*® and control B16 cells (2x10°) were injected
subcutaneously into the flank of either X-irradiated (5 Gy) C57Bl/6 (left
panel) or SCID mice (right panel) (2-5 independent experiments with 5 mice
per group) and tumor growth was determined by measuring tumor area
(vertical axis, mm?) as a function of time (horizontal axis, days post
injection).

Figure 18A, Figure 18B and Figure 18C: Inhibition of tumor cell growth
and increased mouse survival upon ERV knockdown. Figure 18A,
tumor cell growth of control (black dots) and ERVKP B16 cells (white dots)
engrafted into immunocompetent C57BI/6 mice (22 mice per group; same
experimental conditions as in Figure 17B). Tumor area (vertical axis, mm?)
is measured as a function of time (horizontal axis, days post injection).
Figure 18B, percentage of survivors (vertical axis) among the control (black
dots) and ERVX® B16 cells (white dots) engrafted mice (10 mice per group)
as a function of time (horizontal axis, days post injection). Figure 18C,
percentage of survivors (vertical axis) (10 mice per group) among MelARV
env - transduced ERV¥® B16 cells (grey dots) and ERVK® B16 cells (white
dots) engrafted mice as a function of time (horizontal axis, days post
injection).
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Figure 19: Immunostaining for ERV envelope protein detection.
Control, ERV *P, and ERV *P+env B16 cells were labelled with the 9B6
antibody (directed against the MelARV envelope protein; gift from E.
Gorelik, Cancer Res 1988;48:4954-4958) revealed by a goat anti-mouse
FITC antibody (Caltag, Burlingame, USA). Flow cytometry analysis was
performed using a Facscalibur cytometer. The number of counts (vertical
axis) is represented as a function of ERV envelope expression (horizontal

axis).

Figure 20A and Figure 20B: In vivo systemic administration of siRNA
reduces tumor cell progression. Synthetic siRNA targeted to the 19 nt
ERV (white dots) and control (gfp) (black dots) sequences referred to in
Figure 16B were purchased from MWG Biotech. They were injected
intraperitoneously (3 ug of siRNA in 50 ul of PBS), at day 12 after prior
engraftement of 2x10° B16 cells in the right flank of the mice. Figure 20A,
the tumor area (vertical axis, mm?) is measured as a function of time
(horizontal axis, days post tumour injection), siRNA injection is represented
as an arrow. Figure 20B, the percentage of survivors (vertical axis) were
monitored (5 mice per group in two independent experiments) as a function
of time (horizontal axis, days post tumour injection).

DETAILED DESCRIPTION

The present invention provides a polypeptide having a
sequence of 7 to 20 amino acid residues, which is capable of modulating
the immunosuppressive properties of a viral protein or a fragment thereof
against the host in which it is expressed when it substitutes the homologous
sequence of said viral protein or fragment, said polypeptide comprising the
minimum following consensus amino acid sequence:

X1-(Y)3-C-(Y)1-X2
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wherein, X1 and X2 are selected to impact on said immunosuppressive
properties, Y represents variable amino acid residues, and 3 and 1
represent the number of variable amino acid residues Y, respectively
between X1 and C and between C and X2.

In all the sequences of the present invention, the amino acid
one-letter code is used. X and Y are used to designate variable amino acid
residues, X being determined to influence the immunosuppressive
properties of a determined protein.

Y represents amino acid residues that can vary for different
polypeptides and within one determined polypeptide. “(Y)s" indicates that 3
amino acid residues are present between the X1 residues and the cysteine
residue (C). The 3 amino acid residues can be different or identical and can
be selected independently of each other. The indication of a particular
amino acid residue in a sequence, like the cysteine in the sequence above,
means that this amino acid residue is invariant, i.e. it has a constant
position in said sequence.

Optionally the consensus sequence can also be noted as
follows:

V X1YgY10Y11CY 12Xz
wherein X; represents X1, X, represents X2, and Yg to Yi2 represent any
amino acid. As intended herein amino acids Yy to Yi2 are identical or
different.

In the present invention, the expressions “virus” or “viral”
apply both exogenous or endogenous viruses or their compounds, unless
otherwise stated. Therefore, “viral protein” encompasses “viral-like proteins”
which may also be referred to when describing the expression products of
endogenous viruses, especially ERV, in particular HERV.

The above consensus sequence of the polypeptide according
to the invention is called “‘immunosuppression-modulatory sequence”
meaning that, when it is present in the polypeptide having 7 to 20 amino
acid residues, the polypeptides can be used to modulate
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immunosuppressive properties of a protein which has been identified as
harbouring such immunosuppressive properties or, as lacking such
properties despite the fact that is comprises a peptidic motif having a
sequence X1-(Y)3-C-(Y)4-X2.

More especially, X represents both amino acid residues (X1
and X2) directly involved, individually or together, in the modulation of the
immunosuppressive properties of a protein comprising the above
consensus sequence. They are respectively located at the N-terminal and
C-terminal ends of the minimum polypeptide having 7 amino acid residues.

A protein is said to have immunosuppressive properties, when
this protein, expressed in tumour cells engrafted in a host which would
normally be rejected by said host, to the contrary allows these tumour cells
to proliferate and to escape immune rejection by the host.

An in vivo procedure to assay the immunosuppressive activity
of a protein is that used by Mangeney M. and Heidmann T., 1998 PNAS or
by Blaise et al. 2001 represented in Figure 5. A wild-type or modified
nucleic acid expressing the protein to be tested is transfected in tumour cell
lines such as MCA 205 or CI8.1 cell lines by known transfection methods.
The tumour cells expressing the protein to be tested are then injected
especially s.c. injection to a host, generally mice. Following said injection,
the establishment of tumour or, to the contrary, its rejection, is determined
and the tumour area is measured. /n vitro assay could be carried out, using
high doses of synthetic peptides but they are indirect and less convincing,
since the expression “‘immunosuppressive” is relevant when applied to
animals possessing a complete immune system and not to cell lines.

The expression “modified nucleic acid” as used herein refers
to any genetic alteration such as nucleotide substitution, deletion or
insertion that change the amino acid composition of the encoded
polypeptide or protein. Thus, an amino acid sequence can substitute, i.e.
replace a homologous sequence present in the original protein.
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The terms “homologous sequence” in the protein which is
tested for modulation of its immunosuppressive properties refer to a
sequence having the same amino acid sequence as that replacing (i.e.
substituting) it for the assay, i.e., X1-(Y)3-C-(Y)-X2 except for the X1 and

- X2 residues; at least one of which and possibly both, are selected to be

different from their corresponding amino acid residues in the original
sequence. Thus, the Y amino acid residues are conserved between the
homologous sequence of the protein to be modified and the sequence of
the polypeptide having 7-20 amino acid residues as defined above.

Such homologous sequences are disclosed in Figure 9 for
various viruses and are illustrated in the context of the TM subunit of
various envelopes for several viruses in Benit L. et al. (J. Virol. Vol. 75, No.
23, December 2001, p. 11709-11719) in Figure 3.

The X1 and X2 amino acid residues are chosen to modulate
the immunosuppressive properties of the original viral protein. The term
‘modulate” as used herein refers to an increase or decrease of the
immunosuppressive activity of the modified protein with respect to the
immunosuppressive activity of the original (i.e., non modified) protein, when
tested in the same conditions.

The invention especially relates to an “immunosuppression-
modulatory sequence” which allows a decrease in the immunosuppressive
properties of the modified protein with respect to the originally
immunosuppressive protein. The modulation is preferably significant
meaning that the immune response of the host becomes detectable, and
advantageously becomes sufficient to eliminate the pathogen agent or
becomes sufficient to stop, stabilize or reverse the detrimental
consequences of infection by said pathogen in a host or of the expression
of endogenous viruses, especially of normally silent ERV, especially HERV,
in a host.

In a particular embodiment, modulation results in decreasing
the immunosuppressive properties of the original protein.
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In a particular embodiment it corresponds to at least a two-
fold decrease of the immunosuppressive properties of the original protein,
in the modified, i.e., derived protein.

The above defined polypeptide of the invention having 7 to 20
amino acid residues and comprising sequence X1-(Y)s-C-(Y)-X2 is such
that X1 and/or X2 are selected to modulate the immunosuppressive
properties of a protein and accordingly:

in a particular embodiment of the invention, X1 is an alkaline
amino acid residue and X2 is an aromatic residue or vice versa.

As intended herein “alkaline” relates to basic amino acids.

In another particular embodiment of the invention, X1 is an
alkaline residue or X2 is an aromatic residue or vice versa.

The inventors have observed that the modulation effect of X1
and X2 on immunosuppressive proteins is lower when only one of X1 or X2
residues is modified in an original immunosuppressive protein.

Therefore, modification of both X1 and X2 in an
immunosuppression-modulatory sequence may be regarded as
advantageous.

In another particular embodiment of the invention, residues
X1 or X2 located in amino acid sequence represented as X1-(Y)s-C-(Y)4-X2
are selected as follows:
where X1 is chosen among R, H and K, X2 is chosen among F, W, Y and H
or where X1 is chosen among F, W, Y and H, X2 is chosen among R, H
and K.

In a further embodiment of the invention, X1 is R, H or K and
X2 is F, or vice versa.

In a further embodiment of the invention, X1 is R and X2 is F,
W, Y or H.

In another further embodiment of the invention X1 and X2 are
selected from the group consisting of:

a. X1iskE,KorQand X2is A
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b. X1isWand X2isiorV
c. X1isRand X2isF
d. X1isKand X2isF.

The inventors have identified the effects of particular X1 and
X2 residues, in a immunosuppression-modulatory sequence on modulation
of the immunosuppressive properties of a viral envelope protein.

Their observations enable to consider that, when X1 is either
glutamic acid (E) or glutamine (Q) and X2 can be alanine (A), the resulting
viral envelope protein comprising the consensus sequence of the invention
harbours immunosuppressive properties. To the contrary, when X1 is
arginine (R) and X2 is phenylalanine (F), the resulting viral envelope protein
having the consensus sequence of the invention has low or has no
immunosuppressive properties. Interestingly, whereas van der Waals
interactions are suspected in the pair E/A, an electrostatic interaction may
occur in the pair R/F, between the positively charged side chain of Arginine
and the pi-electrons (negative pole) of Phenylalanine.

Accordingly, in a particular embodiment of the invention, the
polypeptide having 7 to 20 amino acid residues has an
immunosuppression-modulatory sequence X1-~(Y)s-C-(Y)4-X2 suitable to
confer low or no immunosuppressive properties to a protein, wherein X1 is
R and/or X2 is F.

In another embodiment, X1 is K and X2 is F to confer low or
no immunosuppressive properties to a protein. In particular, such a protein
has low immunosuppressive properties.

It is recalled that the immunosuppressive properties are
assayed in a test as defined above and illustrated in the Examples.

The consensus sequence, X1-(Y)s-C-(Y)-X2, can be
identified in viral proteins and especially in viral envelope proteins.
Particular envelope proteins are those of retroviruses that comprise two
subunits: the SU and TM subunits. Such consensus sequences have been
found in MoMLV, Friend retrovirus, FeLV, HTLV-1, HTLV-2, STLV-1, GLV-
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X, Pox viruses, MPMV or SSAV, or in Ebola or Marburg viruses or in
endogenous retroviruses such as FRD, PyERV, PERV or HERV-T.

The Y amino acid residues thus identified in various proteins
allow determining particular sequences of the invention such as E/Q-G-G-
L/TN-C-A/KILIMNV/-A or R-G-G-L/T/I-C-A/K/ILIMIV/I-F. The “/” indicates that
this sequence position accepts several types of amino acid residues
according to the indications which are provided.

Therefore, the above-defined polypeptide of the invention
comprises, in a particular embodiment, a minimum sequence which can be
selected from the group consisting of:

QGGLCKA (SEQ ID NO: 17)
QGGLCAA (SEQ ID NO: 18)
QGGLCLA (SEQ ID NO: 19)
QGGICLA (SEQ ID NO: 20)
EGGLCAA (SEQ ID NO: 21)
EGGLCVA (SEQ ID NO: 22), wherein these

immunosuppression-modulatory sequences provide
immunosuppressive properties to a protein comprising them, or
RGGTCLF (SEQ ID NO: 23)

KGGTCMF (SEQ ID NO: 24)
RKGRTCLF (SEQ ID NO: 25)
KGGLCIF (SEQ ID NO: 26)
RGGLCKF (SEQ ID NO: 27)
RGGLCAF (SEQ ID NO: 28)
RGGLCLF (SEQ ID NO: 29)
RGGICLF (SEQ ID NO: 30)
RGGLCVF (SEQ ID NO: 31)

3

RGGTCVF (SEQ ID NO: 32), these immunosuppression-

modulatory sequences providing low or no immunosuppressive properties
o a protein comprising them.

More particularly, the above-defined polypeptide of the
invention comprises, in another embodiment, a minimum sequence which
can be selected from the group consisting of:

QGGLCKA (SEQ ID NO: 17)
QGGLCAA (SEQ ID NO: 18)
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QGGLCLA (SEQ ID NO: 19)
QGGICLA (SEQ ID NO: 20)
EGGLCAA (SEQ ID NO: 21)

EGGLCVA (SEQ ID NO: 22), wherein these
immunosuppression-modulatory sequences provide
immunosuppressive properties to a protein comprising them, or
KGGTCMF (SEQ ID NO: 24)

KGRTCLF (SEQ ID NO: 25)
KGGLCIF (SEQ ID NO: 26), wherein  these

immunosuppression-modulatory  sequences  provide  low
immunosuppressive properties to a protein comprising them, or
RGGTCLF (SEQ ID NO: 23)

RGGLCKF (SEQ ID NO: 27)
RGGLCAF (SEQ ID NO: 28)
RGGLCLF (SEQ ID NO: 29)
RGGICLF (SEQ ID NO: 30)
RGGLCVF (SEQ ID NO: 31)
RGGTCVF (SEQ ID NO: 32), these immunosuppression-

modulatory sequences providing essentially no immunosuppressive
properties to a protein comprising them. _

As intended herein, “‘low immunosuppressive properties”
relates to a polypeptide which provides lower immunosuppressive
properties to a protein comprising it than polypeptides represented by SEQ
ID NO: 17 to 22, but provides higher immunosuppressive properties to a
protein comprising it than polypeptides represented by SEQ ID NO: 23 to
and 27 to 32. In particular, a protein comprising a polypeptide which
provides low immunosuppressive properties is less immunosuppressive
than a HERV-W ENV R393Q F399A double mutant, such as represented
by SEQ ID NO: 118. More particularly, the immunosuppressive index of a
protein comprising a polypeptide which provides low immunosuppressive
properties is positive but lower than the immunosuppressive index of said
HERV-W ENV R393Q F399A double mutant, and preferably lower than
50% the immunosuppressive index of said HERV-W ENV R393Q F399A
double mutant.
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All the polypeptides of the invention are encoded by nucleic
acids that can be obtained by all known methods to enable expression of
the polypeptides in host cells, especially in prokaryotic or eukaryotic cells.
As example, nucleic acids can be isolated from samples expressing
viruses, using suitable probes and amplification technique. They can also
be chemically synthesized or obtained by enzymatic digestion from existing
plasmids or plasmids from the invention.

Furthermore, the polypeptides of the invention can also be
chemically synthesized or semi-synthesized according to well-established
procedures.

A particular 20-amino acid polypeptide has the following
consensus sequence:

(Y)13-X1-(Y)s-C-(Y)1-X2

As above explained, X1 and X2 are selected to impact on the
immunosuppressive  properties of a tested i.e., original viral
immunosuppressive protein in which the polypeptide is inserted, including
by replacement of X1 and X2 residues in an homologous sequence as
defined above, wherein Y represents variable amino acid residues, 3 and 1
represent the number of variable amino acid Y residues respectively
between X1 and C and between C and X2, and 13 represents the number
of amino acid residues in the N-terminal part of the polypeptide. The Y
residues can independently be identical or different in the sequence.

The identification of invariant amino acid residues in various
protein sequences allows defining a particular sequence: (Y)2-N-(Y)z-L-(Y)2-
L-(Y)3-X1-(Y)3-C-(Y)1-X2, i.e. from the N-terminal-end to C-terminal end:
two variable amino acid residues, an asparagine (N), three variable amino
acid residues, a leucine (L), two variable amino acid residues, a leucine (L),
three variable amino acid residues, the X1 residue, three variable amino
acid residues, a cysteine (C), one variable amino acid residue and the X2

residue.
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Optionally the above consensus sequence can be noted as

PCT/EP2005/003339

Y13Y1aNY1Y2Y3LY4YsLYsY7YeX1YoY10Y11CY 12Xz

wherein X4 and X, are respectively identical to X1 and X2, and Y1 to Yy

represent any aminoacid. As intended herein amino acids Y4 to Y44 can be

identical or different.

Particular amino acid sequences presenting the capacity to

modulate the immunosuppressive properties of a viral immunosuppressive

protein in the above disclosed test, can be selected from the group

consisting of:

immunosuppression-modulatory

AQNRRGLDLLFWEQGGLCKA
LONCRCLDLLFLSQGGLCAA
LONRRGLDMLTAAQGGLCLA
LONRRGLDLLTAEQGGICLA
LONRRGLDILFLQEGGLCAA
LONRRGLDLLFLKEGGLCAA
LONRRGLDLLFLKEGGLCVA

(SEQ
(SEQ
(SEQ
(SEQ
(SEQ
(SEQ

ID
D
ID
ID
ib
ID

these immunosuppression-modulatory
immunosuppressive properties to a protein comprising them, or

LONRRALDLLTAERGGTCLF
LONWRALDLLTAKRGGTCLF
LONWRALDLLIAKRGGTCVF
LONRRGLDLLTAERGGTCLF
LONRRALDLLTAERGGICLF
LONRRGLDLLTAEKGGLCIF
MONRRALDLLTADKGGTCMF
AQNRQALDLLMAEKGRTCLF
AQNRRGLDLLFWERGGLCKF
LONCRCLDLLFLSRGGLCAF
LONRRGLDMLTAARGGLCLF
LONRRGLDLLTAERGGICLF
LONRRGLDILFLQRGGLCAF
LONRRGLDLLFLKRGGLCAF

LONRRGLDLLFLKRGGLCVF

(SEQ
(SEQ
(SEQ
(SEQ
(SEQ
(SEQ
(SEQ

(SEQ

sequences

IDh
ID
ID
ID
iDb
ID
ID
ID
ID
ID
ID
ID
ID
ID

providing

NO:
NO:
NO:
NO:
NO:
NO:
(SEQ ID NO:

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
(SEQ ID NO:

38)

39),
sequences

40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)

low

immunosuppressive properties to a protein comprising them.

wherein
provide

54),

or

these

no
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According to a preferred embodiment, particular amino acid
sequences presenting the capacity to modulate the immunosuppressive
properties of a viral immunosuppressive protein in the above disclosed test,
can be selected from the group consisting of:

AQNRRGLDLLFWEQGGLCKA (SEQ ID NO: 33)
LONCRCLDLLFLSQGGLCAA (SEQ ID NO: 34)
LONRRGLDMLTAAQGGLCLA (SEQ ID NO: 35)
LONRRGLDLLTAEQGGICLA (SEQ ID NO: 36)
LONRRGLDILFLQEGGLCAA (SEQ ID NO: 37)
LONRRGLDLLFLKEGGLCAA (SEQ ID NO: 38)
LONRRGLDLLFLKEGGLCVA (SEQ ID NO: 39), wherein
these immunosuppression-modulatory sequences provide
immunosuppressive properties to a protein comprising them, or
LONRRGLDLLTAEKGGLCIF (SEQ ID NO: 45)
MONRRALDLLTADKGGTCMF (SEQ ID NO: 46)
AQNRQALDLLMAEKGRTCLF (SEQ ID NO: 47), wherein
these immunosuppression-modulatory sequences provide low

immunosuppressive properties to a protein comprising them, or
LONRRALDLLTAERGGTCLF (SEQ ID NO: 40)

LONWRALDLLTAKRGGTCLF (SEQ ID NO: 41)
LONWRALDLLTIAKRGGTCVF (SEQ ID NO: 42)
LONRRGLDLLTAERGGTCLF (SEQ ID NO: 43)
LONRRALDLLTAERGGICLF (SEQ ID NO: 44)
AQNRRGLDLLFWERGGLCKF (SEQ ID NO: 438)
LONCRCLDLLFLSRGGLCAF (SEQ ID NO: 49)
LONRRGLDMLTAARGGLCLF (SEQ ID NO: 50)
LONRRGLDLLTAERGGICLF (SEQ ID NO: 51)
LONRRGLDILFLORGGLCAF (SEQ ID NO: 52)
LONRRGLDLLFLKRGGLCAF (SEQ ID NO: 53)
LONRRGLDLLFLKRGGLCVF (SEQ ID NO: 54), these

immunosuppression-modulatory sequences providing essentially no
immunosuppressive properties to a protein comprising them.

The present invention also relates to the use of a first mutation of a
first amino acid and optionally of a second mutation of a second amino acid
in a wild type viral envelope (ENV) protein essentially comprising the
following sequence:

NY1Y2Y3LY4YsLYsY7YsX1YY10Y11CY12X2
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wherein the first amino acid to be mutated is X1 and the second amino acid
to be mutated is X,, and Y4 to Y42 represent any amino acid,

for manufacturing a mutated ENV protein having a modified
immunosuppressive activity with respect to said wild type ENV protein.

The expression “wild type viral envelope protein” relates to an
envelope protein in which amino acid X4 has not been mutated. In
particular, it is not excluded that other mutations or modifications have been
brought to the envelope protein.

The expression “essentially comprising” means that at least two of
the four constant amino acids of the above sequence (represented in bold)
are present in said wild type viral envelope. Two amino acids are sufficient
to unambiguously determine the position of X{ and X, in the envelope
sequence. Advantageously, the above sequence is usually localized in the
transmembrane (TM) subunit, more particularly in the ectodomain of the TM
subunit.

As intended herein, amino acids Y, to Y., independently of each
other are different or identical.

As intended herein the mutated ENV protein essentially carries the
following sequence:

NY1Y2Y3LY4YsLYsY7YsX 1YoY10Y11CY12X'2
wherein X’y corresponds to the mutated X; and X'» corresponds to the
mutated Xs.

The expression “modified immunosuppressive activity” means that
the mutated ENV protein has either increased or decreased
immunosuppressive activity with respect to the corresponding wild-type
ENV protein. In particular, the mutated ENV protein can be essentially
deprived of any residual immunosuppressive activity. In another instance,
the mutated ENV protein can have immunosuppressive activity whereas the
corresponding wild-type ENV protein is essentially deprived of

immunosuppressive activity. The immunosuppressive activity can be
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measured as described above and in the Examples, for instance by using
the immunosuppressive index method.

Advantageously, mutated ENV proteins having a modified
immunosuppressive activity have many applications, in particular
therapeutic applications, which will be discussed hereatfter.

In a preferred embodiment of the above-defined use, structures
responsible for the antigenicity of the mutated ENV protein are essentially
preserved.

As intended herein, the expression “structures responsible for

antigenicity” relates to structures of the protein which are liable to interact
with components of the immune system such as antibodies or membrane
receptors of immune cells, in particular T cells.
According to the invention, at least one or more of these structures
presents the same conformation in the mutated ENV protein with respect to
the corresponding wild type ENV protein. Advantageously, this means that
an immune reaction elicited against a mutated ENV protein will also be
directed against the corresponding wild type ENV protein.

According to a preferred embodiment, the invention also relate to the
above -defined use of a first mutation of a first amino acid and optionally of
a second mutation of a second amino acid in a wild type viral envelope
(ENV) protein essentially comprising the following sequence:

NY1Y2YalYsYsLYeY7YeX1YoY10Y11CY 12X
wherein the first amino acid to be mutated is X4 and the second amino acid
to be mutated is Xz, and Y+ to Y+, represent any amino acid,
for manufacturing a mutated ENV protein having a decreased
immunosuppressive activity with respect to said wild type ENV protein.

In a most preferred embodiment, the decrease in
immunosuppressive activity is such that almost no residual activity is seen
in the mutated ENV protein.

According to a preferred embodiment, the invention also relates to

the above-defined use of a first mutation of a first amino acid and a second
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mutation of a second amino acid in a wild type viral envelope (ENV) protein

essentially comprising the following sequence:
NY1Y2Y3LY1Ys5LYsY7YeX1YoY10Y11CY 12X

wherein the first amino acid to be mutated is X; and the second amino acid

to be mutated is Xo, and Y4 to Y4, represent any amino acid,

for manufacturing a mutated ENV protein having a decreased

immunosuppressive activity with respect to said wild type ENV protein.

The mutation of X; alone is sufficient to modify the
immunosuppressive activity of the mutated ENV protein with respect to the
corresponding wild type ENV. However, it is advantageous that X, be also
mutated because it ensures that the structure of the mutated ENV protein is
essentially conserved with respect to the corresponding wild type ENV
protein.

In a preferred embodiment of the above-defined use, the mutation is
a substitution.

In another preferred embodiment of the above-defined use, X, is
substituted by R or H.

In another preferred embodiment of the above-defined use, X; is
substituted by F, M, Y or W.

In a further preferred embodiment of the above-defined use, X; is E,
K, or Q and is substituted by R or H.

In a preferred embodiment of the above defined use, the ENV
protein is HERV-H ENV and X is K.

In a further preferred embodiment of the above-defined use, Xz is A,
V, L, |, or K and is substituted by F, M, Y, or W.

In a particularly preferred embodiment of the above defined use, the
ENV protein is a HERV ENV, in particular selected from:

HERV-FRD ENV (SEQ ID NO: 82), wherein X4 is Q427 and X; is A433, or
HERV-T ENV (SEQ ID NO: 84), wherein X is Q516 and X is A522, or
HERV-R ENV (SEQ ID NO: 86), wherein X4 is E561 and Xz is K567, or
HERV-V ENV (SEQ ID NO: 88), wherein X1 is Q381 and Xz is V387, or
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HERV-R(b) ENV (SEQ ID NO: 90), wherein X; is E391 and X; is L397.

HERYV relates to Human Endogenous RetroVirus, which have been
described previously. HERV ENV proteins have been found to be
expressed in cancer cells. The HERV ENV listed above present an
immunosuppressive activity and can help cancer cells carrying them
escape immune response. These HERV are well known to the man skilled
in the art and are in particular discussed in Benit et al. J. Virol. 2001,
75:11709-11719. As will be apparent later HERV ENV proteins having
decreased immunosuppressive activity are advantageous to prepare
vaccines inhibiting the activity of wild type ENV proteins expressed by
cancer cells.

In an advantageous embodiment of the above-defined use, the ENV
protein is HERV-FRD ENV and the sequence of the mutated ENV protein is
selected from:

SEQ ID NO: 120,

SEQ ID NO: 122.

SEQ ID NO: 120 carries the mutation Q427R.

SEQ ID NO: 122 carries the mutation Q427R + A433F.

The mutated HERV-FRD ENV represented by SEQ ID NO: 120 or 122
presents a decreased immunosuppressive activity with respect to the
corresponding wild-type HERV-FRD ENV.

In another advantageous embodiment of the above-defined use, the
ENV protein is HERV-V ENV and the sequence of the mutated ENV protein
is selected from:

SEQ ID NO: 124,

SEQ ID NO: 126.

SEQ ID NO: 124 carries the mutation Q381R.

SEQ ID NO: 126 carries the mutation Q381R + V387F.

The mutated HERV-V ENV represented by SEQ ID NO: 124 or 126
presents a decreased immunosuppressive activity with respect to the
corresponding wild-type HERV-V ENV.
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In another advantageous embodiment of the above-defined use, the
ENV protein is HERV-T ENV and the sequence of the mutated ENV protein
is selected from:

SEQ ID NO: 128,

SEQ ID NO: 130.

SEQ ID NO: 128 carries the mutation Q516R.

SEQ ID NO: 130 carries the mutation Q516R + A522F.

The mutated HERV-T ENV represented by SEQ ID NO: 128 or 130
presents a decreased immunosuppressive activity with respect to the
corresponding wild-type HERV-T ENV.

In another advantageous embodiment of the above-defined use, the
ENV protein is HERV-R ENV and the sequence of the mutated ENV protein
is selected from:

SEQ ID NO: 146,

SEQ ID NO: 148.

SEQ ID NO: 146 carries the mutation E561R.

SEQ ID NO: 148 carries the mutation E561R + K567F.

The mutated HERV-R ENV represented by SEQ ID NO: 128 or 130
presents a decreased immunosuppressive activity with respect to the
corresponding wild-type HERV-R ENV.

In another particularly preferred embodiment of the above defined
use, the ENV protein is selected from:

HTLV-1 ENV (SEQ ID NO: 92), wherein X, is Q389 and X, is A395, or
HTLV-2 ENV (SEQ ID NO: 94) wherein X1 is Q385 and X; is A391, or
FelLV ENV (SEQ ID NO: 96), wherein X4 is E527 and Xz is A533, or
PERV ENV (SEQ ID NO: 98), wherein X4 is E545 and X, is A551, or
STLV-1 ENV (SEQ ID NO: 100), wherein Xy is Q389 and X is A395, or
MoMLV ENV (SEQ ID NO: 70), wherein X4 is E551 and X5 is A557, or
MPMV ENV (SEQ ID NO: 72), wherein X1 is Q471 and X; is A477, or
FV ENV (SEQ ID NO: 102), wherein X4 is E561 and X, is A567.
HTLV-1 and 2 relate to Human T-cell Leukemia Virus type 1 and 2.
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FeLV relates to Feline Leukemia Virus.

PERYV relates to Porcine Endogenous RetroVirus.
STLV-1 relates to Simina T-cell Leukemia Virus type 1.
MoMLYV relates to Moloney Murine Leukemia Virus.
MPMYV relates to Mason-Pfizer Monkey Virus.

FV relates to the mouse Friend Virus.

These virus are well known to the man skilled in the art and are
notably described in Benit et al. J. Virol. 2001, 75:11709-11719. The
propagation of these viruses is notably favoured by the presence of an
immunosuppressive ENV protein, which helps viruses escape the immu'ne
response. As will be apparent later viral ENV proteins having decreased
immunosuppressive activity are advantageous to inhibit the activity of wild
type ENV proteins expressed by viruses.

In an advantageous embodiment of the above-defined use, the ENV
protein is FeLV ENV and the sequence of the mutated ENV protein is
selected from:

SEQ ID NO: 104,

SEQ ID NO: 106.

SEQ ID NO: 104 carries the mutation E527R.

SEQ ID NO: 106 carries the mutation E527R + A533F.

The mutated FeLV ENV represented by SEQ ID NO: 104 or 106
presents a decreased immunosuppressive activity with respect to the
corresponding wild-type FeLV ENV.

In another advantageous embodiment of the above-defined use, the
ENV protein is HTLV-1 ENV and the sequence of the mutated ENV protein
is selected from:

SEQ ID NO: 108,

SEQ ID NO: 110.

SEQ ID NO: 108 carries the mutation Q389R.

SEQ ID NO: 110 carries the mutation Q389R + A395F.
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The mutated HTLV-1 ENV represented by SEQ ID NO: 108 or 110
presents a decreased immunosuppressive activity with respect to the
corresponding wild-type HTLV-1 ENV.

In another advantageous embodiment of the above-defined use, the
ENV protein is HTLV-2 ENV and the sequence of the mutated ENV protein
is selected from:

SEQ ID NO: 112,

SEQ ID NO: 114.

SEQ ID NO: 112 carries the mutation Q385R.

SEQ ID NO: 114 carries the mutation Q385R + A391F.

The mutated HTLV-2 ENV represented by SEQ ID NO: 112 or 114
presents a decreased immunosuppressive activity with respect to the
corresponding wild-type HTLV-2 ENV.

In another advantageous embodiment of the above-defined use, the
ENV protein is PERV ENV and the sequence of the mutated ENV protein is
selected from:

SEQ ID NO: 150,

SEQ ID NO: 152.

SEQ ID NO: 150 carries the mutation E545R.

SEQ ID NO: 152 carries the mutation E545R + A551F.

The mutated PERV ENV represented by SEQ ID NO: 150 or 152
presents a decreased immunosuppressive activity with respect to the
corresponding wild-type PERV.

The present invention also relates to the above use of a first
mutation of a first amino acid and optionally of a second mutation of a
second amino acid in a wild type viral envelope (ENV) protein essentially
comprising the following sequence:

NY1Y2Y3LY4Y5LYsY7YsX1YoY10Y11CY12Xo
wherein the first amino acid to be mutated is X; and the second amino acid

to be mutated is Xp, and Y+ to Y12 represent any amino acid,
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for manufacturing a mutated ENV protein having an increased
immunosuppressive activity with respect to said wild type ENV protein.

The mutation of X; alone is sufficient to increase the
immunosuppressive activity of the mutated ENV protein with respect to the
corresponding wild type ENV. However, it is advantageous that Xz be also
mutated because it ensures that the structure of the mutated ENV protein is
essentially conserved with respect to the corresponding wild type ENV
protein.

Advantageously, it is possible according to the invention to obtain a
mutated ENV protein with immunosuppressive activity whereas the
corresponding wild-type ENV protein is essentially deprived of such an
activity. Such mutated ENV proteins with increased immunosuppressive
activity are useful to inhibit the immune system, for instance in graft
rejections or autoimmune diseases.

In a preferred embodiment of the above mentioned use for
manufacturing a mutated ENV protein having an increased
immunosuppressive activity, the mutation is a substitution.

In another preferred embodiment of the above mentioned use for
manufacturing a mutated ENV protein having an increased
immunosuppressive activity, X is substituted by E, K or Q and X; is
substituted by A.

In another preferred embodiment of the above mentioned use for
manufacturing a mutated ENV protein having an increased
immunosuppressive activity, the ENV protein is HERV-W ENV, such as
represented by SEQ ID NO: 74, and the sequence of the mutated HERV-W
ENYV is preferably selected from
SEQ ID NO: 1186,

SEQ ID NO: 118.
SEQ ID NO: 116 carries the mutation R393E/Q.
SEQ ID NO: 118 carries the mutation R393E/Q + F399A.



10

15

20

25

30

WO 2005/095442 PCT/EP2005/003339

35

The mutated HERV-W ENV represented by SEQ ID NO: 116 or 118
presents an increased immunosuppressive activity with respect to the
corresponding wild-type HERV-W which is essentially deprived of such an
activity.

The present invention also provides a polypeptide derived
from a determined antigenic and immunosuppressive protein, said
polypeptide  comprising an amino acid sequence (so-called
“‘immunosuppression-modulatory sequence”) represented by X1-(Y)s;-C-
(Y)1-X2 wherein in said polypeptide Y represents variable amino acid
residues, 3 and 1 represent the number of variable amino acid Y residues,
respectively between X1 and C and between C and X2, and X1 and X2 are
chosen to confer to said polypeptide, altered immunosuppressive properties
with respect to the immunosuppressive properties of said determined
protein.

The term “derived” as used herein indicates that the amino
acid sequence, and especially the immunosuppression-modulatory
sequence, in the polypeptide, is modified with respect to the sequence of
the determined protein. Said “determined” protein is hence the original
protein whose modification is required to modulate its immunosuppressive
properties. A polypeptide according to the invention can be derived,
biologically or chemically, from a determined protein by substitution,
deletion, addition, recombination or insertion of one or several amino acid
residues or sequences, provided the consensus sequence of the invention
is such that X1 and X2 are selected to modulate the immunosuppressive
properties of the starting determined protein, and therefore provided X1
and/or X2 are mutated by substitution with respect to their original
corresponding residues in said determined immunosuppressive protein. In
case of sequence insertion, the immunosuppression-modulatory sequence
can replace a homologous sequence present in the determined protein, or
can replace a sequence known or likely to be involved in the same function
of modulation of the immunosuppressive properties as the inserted
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sequence, or can be inserted within the starting amino acid sequence. In all
cases, the open reading frame of the amino acid sequence following the
site of insertion (at the C-terminal part of the polypeptide) is conserved.

Obviously, the invention can be carried out with or without
actually starting from said determined protein to derive the polypeptide of
the invention. Hence, said determined protein is a reference for the design
ofthe derived polypeptide rather than a necessary starting material from a
biological or chemical point of view.

In a particular embodiment of the invention, the derived
polypeptide has lower immunosuppressive properties than said determined
starting polypeptide and advantageously has substantially lost said
immunosuppressive properties, e.g. has no immunosuppressive properties.

The expressions “polypeptide” and “protein” throughout the
present invention define molecules, whatever their length (except otherwise
stated in the present description) comprising an amino acid sequence.

In a particular embodiment, the polypeptide or protein is
multimeric, especially trimeric.

“Determined” as used herein refers to a starting protein from
which the polypeptide of the invention is designed, i.e., derived to have
modulated immunosuppressive properties. This protein can be a wild-type
protein (for example isolated from a viral, especially retroviral, strain) or a
protein previously modified (for example expressed from a vector in a host).
Such protein is chosen among those having antigenic and
immunosuppressive properties.

The determined protein has immunosuppressive properties
has defined above: when this determined protein is expressed in tumour
cells normally rejected by an engrafted host, it allows these tumour cells to
proliferate and to escape immune rejection.

Second, it is an antigenic protein, i.e. it is capable of being
recognized by antibodies formed in a host to whom it is administered.

Advantageously it is capable of inducing an immune response, in the host
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to whom it is administered in appropriate known conditions, and accordingly
said antigenic protein is advantageously an immunogenic protein. This
involves that said host produces antibodies against epitopes of the protein.

In view of these desired property of the protein to be
antigenic, especially immunogenic, and in view of the required property for
the derived polypeptide to substantially retain these antigenic, especially
immunogenic properties, the determined protein used to derive the
polypeptide of the invention encompasses native or naturally occurring
proteins or antigenic, especially immunogenic, fragments thereof, provided
said fragments further have immunosuppressive properties. It also
encompasses modified proteins with respect to the native or naturally
occurring protein, provided the modified proteins have antigenic and
immunosuppressive properties.

The determined protein used as reference to derive the
polypeptide of the invention can be a viral protein, i.e. coded by nucleic
acids of infectious agents like viruses, or a protein coded by nucleic acid of
viral origin, such as endogenous retroviruses, especially HERV. A particular
protein is a protein originating from a subclass of viruses: retroviruses. In a
particular embodiment, the determined protein is an envelope protein, i.e.,
the expression product of the env gene.

“Nucleic acid” as used herein refers to viral nucleic acids in
DNA or RNA forms, including cellular nucleic acids such as genomic DNA,
complementary DNA, coding sequences. All the nucleic acid quoted in the
present application can be single or double-stranded.

The X1 and X2 amino acid residues of the X1-(Y)3-C-(Y){-X2
motif are chosen as described above.

The above defined polypeptide of the invention derived from
an antigenic and immunosuppressive protein and comprising sequence X1-
(Y)3-C~(Y)1-X2 can be defined as follows:

in a particular embodiment of the invention, X1 is an alkaline

amino acid residue and X2 is an aromatic residue or vice versa.
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In another particular embodiment of the invention, X1 is an
alkaline residue or X2 is an aromatic residue or vice versa.

The inventors have observed that the modulation effect of X1
and X2 on immunosuppressive properties of proteins is usually lower when
only one of X1 or X2 residues is modified in an original immunosuppressive
protein.

Therefore, modification of both X1 and X2 is an
immunosuppression-modulatory sequence may be regarded as
advantageous.

In another particular embodiment of the invention, residues
X1 or X2 located in amino acid sequence represented as X1-(Y)3-C-(Y)4-X2
are selected as follows:

where X1 is chosen among R, H and K, X2 is chosen among
F, W, Y and H or where X1 is chosen among F, W, Y and H, X2 is chosen
among R, H and K. |

In a further embodiment of the invention, X1 is R, H or K and
X2 is F, or vice versa.

In a further embodiment of the invention, X1 is R and X2 is F,
W, Y or H.

The inventors have especially identified that a polypeptide,
derived from an antigenic and immunosuppressive protein, has altered
immunosuppressive properties compared to the immunosuppressive
properties of the protein from which is derived when particular interesting
X1 and X2 residues are respectively R and F or K and F.

The determined protein can advantageously be a viral protein
and particularly a retroviral protein or a protein of viral origin like one of an
HERYV, having antigenic and immunosuppressive properties.

Known naturally occurring low or non-immunosuppressive
envelope proteins of HERV-W, H1, F(c)1 or F(c)2 are not, as such, the
object of the present invention.
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In a particular embodiment of the present invention, the
polypeptide derived from an antigenic protein has altered
immunosuppressive properties and especially reduced immunosuppressive
properties, while retaining its antigenic properties.

In another particular embodiment, these proteins have, further
to antigenic and immunosuppressive properties, infectious and/or fusion
properties.

When the determined starting protein further has fusion and
infectious properties, such as those identified for viral envelope proteins,
one of these or both properties can be retained, but not necessary, in the
derived polypeptide.

The evaluation or measurement of fusion and/or infectious
properties to determine whether these properties of the original determined
protein are maintained in the derived polypeptide of the invention can
provide useful indications as to whether the derived polypeptide has
substantially retained the structure, especially the antigenic structure, e.g.,
immunogenic determinants, of the original determined protein.

A protein is said to have fusion properties when cells
transfected with nucleic acids encoding said protein are able to form
syncytia (multi-nucleated cells) with other cells probably not expressing the
same protein. Indeed, it is suspected that a strong expression of a protein
with fusion properties blocks the expression of the receptors of said protein
involved in the fusion event. Therefore, the capacity of fusion can be
defined by the formation of syncytia between cells expressing said protein
with fusion properties and cells expressing its receptor. Cells can be
transfected having recourse to various known methods such as calcium
phosphate precipitation or with liposomes, such as Lipofectamine™.

A protein is said to have infectious properties when
pseudotypes coated with this protein are able to infect cells. “Pseudotypes”
as used herein refers to viral particles in which an ENV protein from a

different strain is incorporated. MLV core particles are currently used.
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Pseudotypes are produced in céll lines (such as 293T cells) in which a
vector encoding the infectious protein is co-transfected with one or several
vector(s) encoding the GAG and POL proteins of another viral strain.

Particular polypeptides having the properties described are
derived from viral envelope protein (ENV) and especially retroviral envelope
proteins. Such retroviral ENV can be selected from the group of
retroviruses consisting of: MoMLV, Friend retrovirus, FelLV, HTLV-1, STLV-
1 and MPMV. Other interesting polypeptides are those encoded by nucleic
acids of viral origin such as HERV. As far as viruses are concerned, Ebola
and Marburg viruses have ENV proteins from which the polypeptides of the
invention can be derived.

Said envelope protein can be all or part of the native or
naturally occurring protein or from an antigenic, especially immunogenic
variant thereof, including a fragment thereof, i.e., an analogue of a naturally
occurring viral envelope protein as far as antigenic, especially immunogenic
properties, and immunosuppressive properties are concerned.

Within the amino acid sequence of determined proteins
described above, inventors have identified particular residues that are
involved in the regulation of immunosuppression. Such a sequence, called
immunosuppression-modulatory sequence which confers
immunosuppressive properties to a protein is the following: E/Q-G-G-L/T/I-
C-A/K/ILIMIV/I-A, wherein “/” indicates that this sequence position accepts
several types of amino acid residues. Thus, proteins comprising an
immunosuppression-modulatory sequence selected from the group
consisting of

QGGLCKA (SEQ ID NO: 17)
QGGLCAA (SEQ ID NO: 18)
QGGLCLA (SEQ ID NO: 19)
QGGICLA (SEQ ID NO: 20)
EGGLCAA (SEQ ID NO: 21)
EGGLCVA (SEQ ID NO: 22)
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are particular determined proteins having immunosuppressive properties,
from which the polypeptides of the invention can be derived by modifying
the terminal E/Q and or A residues figuring X1 and X2 positions of the
consensus sequence of the invention.

As described above, the term “derived” as used herein
indicates that the amino acid sequence, and especially the
immunosuppression-modulatory sequence, of the polypeptide is modified
with respect to the sequence of the determined protein in order to impact on
immunosuppressive properties, especially to decrease said properties.
These altered immunosuppressive properties can be the consequence of
substitution of the X1 and X2 residues according to the amino acid
characteristics described above.

These altered immunosuppressive properties can also be the
consequence of the insertion of the polypeptide comprising X1-(Y)3-C~(Y)1-
X2 sequence wherein X1 and X2 are selected to alter the
immunosuppressive properties, in a permissive site of the chosen protein.

“Permissive site” as used herein refers to a site which does
not substantially alter the antigenic properties of a protein.

The insertion can replace a homologous sequence or a
sequence involved in immunosuppression. The polypeptide of 7 to 20
amino acid residues according to the invention can also be inserted without
deletion of amino acid residues from the determined protein.

A polypeptide derived from a determined protein as described
above, and having altered immunosuppressive properties comprises a
sequence having the following sequence R-G-G-L/T/I-C-A/K/L/IM/V/I-F, and
particularly a sequence selected from the group consisting of:

RGGLCKF (SEQ ID NO: 27)
RGGLCAF (SEQ ID NO: 28)
RGGLCLF (SEQ ID NO: 29)
RGGICLF (SEQ ID NO: 30)
RGGLCVF (SEQ ID NO: 31)
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The sequences given above have been derived by mutation
of said X1 and X2 residues in identified naturally occurring retroviral ENV
proteins.

The same strategy can be applied with viruses which express
proteins presenting a sequence similar to X1-(Y)s-C-(Y)s-X2. In particular, the
Y residues can be different amino acid residues from those described
above (Benit et al. 2001).

Moreover, the structure, e.g. their 3-dimensional structure of
the determined ENV proteins of the present application have been shown to
share similar structural features with that of other viruses and especially
with other retroviruses, despite amino acid sequence diversity. Thus, a
highly conserved organization of the TM structure has been found in
proteins of Ebola or Marburg viruses, most probably relevant to a common
mechanism for triggering the fusion process and viral entry. Consequently,
a same approach can be applied to identify particular sequences, involved
in the modulation of the immunosuppression in such viruses.

The present invention also relates to a mutated ENV protein resulting
from the mutation of a wild type ENV protein essentially carrying the
following sequence:

NY1Y2Y3LY4YsLYsY7YsX1YgY10Y11CY 12Xz

wherein amino acid X4 and optionally amino acid X, are mutated, and Y, to
Y42 represent any amino acid, said mutated ENV protein having a modified
immunosuppressive activity with respect to the wild type ENV protein,

or a fragment thereof, provided that said fragment carries the mutated
amino acid X4 and optionally X, that it has an immunosuppressive activity
similar to that of the mutated ENV protein, and that optionally its antigenic
structure is essentially similar to the structure it adopts in the context of the
mutated ENV protein,

or a protein derived from the mutated ENV protein, or fragments thereof, by
insertion, deletion or substitution of at least one amino acid, provided that

said derived protein carries the mutated amino acid X4 and X, that it has an
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immunosuppressive activity similar to that of the mutated ENV protein, and
that, optionally, its antigenic structure is essentially similar to that of the
mutated ENV protein, or fragment thereof.

As intended herein the mutated ENV protein essentially carries the
following sequence:

NY1Y2Y3LY4YsLYsY7YsX 1YoY10Y11CY 12X'2
Wherein X'y corresponds to the mutated X; and X'; corresponds to the
mutated X..

As intended herein fragments of the mutated ENV protein according
to the invention are in particular at least 7 amino acids long and comprise
the mutated amino acid X4. Optionally, fragments are at least 7 amino acids
long and comprise both X1 and X,. Preferred fragments of the mutated ENV
protein according to the invention are notably constituted of the TM subunit
or of the ectodomain of the TM subunit.

In a preferred embodiment of the invention the above mentioned
protein derived from the mutated ENV protein presents at least 80%
sequence identity with said mutated ENV protein, in particular at least 90%
sequence identity.

In a preferred embodiment of the above-defined mutated ENV
protein, or fragment thereof, the structures responsible for the antigenicity
of said mutated ENV protein, or fragment thereof, are essentially preserved
with respect to the wild type ENV protein.

According to a preferred embodiment, the present invention relates
to an above-defined mutated ENV protein resulting from the mutation of a
wild type ENV protein essentially comprising the following sequence:
NY1Y2Y3LY4YsLYsY7YeX1YoY10Y11CY12Xo,
wherein amino acid X4 and optionally amino acid X, are mutated, and Y4 to
Y12 represent any amino acid, said mutated ENV protein having a
decreased immunosuppressive activity with respect to the wild type ENV
protein,
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or a fragment thereof, provided that said fragment carries the mutated
amino acid X1 and optionally Xy, that it has an immunosuppressive activity
similar to that of the mutated ENV protein, and that optionally its antigenic
structure is essentially similar to the structure it adopts in the context of the
mutated ENV protein,
or a protein derived from the mutated ENV protein, or fragments thereof, by
insertion, deletion or substitution of at least one amino acid, provided that
said derived protein carries the mutated amino acid X1 and X,, that it has an
immunosuppressive activity similar to that of the mutated ENV protein, and
that, optionally, its antigenic structure is essentially similar to that of the
mutated ENV protein, or fragment thereof.

According to a preferred embodiment, the present invention relates
to an above-defined mutated ENV protein resulting from the mutation of a
wild type ENV protein essentially comprising the following sequence:
NY1Y2Y3LYsYsLYsY7YeX1YoY10Y11CY 12Xz,
wherein amino acid X4 and amino acid X, are mutated, and Y¢ to Yq
represent any amino acid, said mutated ENV protein having a decreased
immunosuppressive activity with respect to the wild type ENV protein,
or a fragment thereof, provided that said fragment carries the mutated
amino acid X1 and Xy, that it has an immunosuppressive activity similar to
that of the mutated ENV protein, and that optionally its antigenic structure is
essentially similar to the structure it adopts in the context of the mutated
ENV protein,
or a protein derived from the mutated ENV protein, or fragments thereof, by
insertion, deletion or substitution of at least one amino acid, provided that
said derived protein carries the mutated amino acid X4 and Xz, that it has an
immunosuppressive activity similar to that of the mutated ENV protein, and
that, optionally, its antigenic structure is essentially similar to that of the
mutated ENV protein, or fragment thereof.

In a preferred embodiment of the above-defined mutated ENV

protein, or fragment thereof, the mutation is a substitution.
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In another preferred embodiment of the above-defined mutated ENV
protein, or fragment thereof, X is substituted by R or H.

In another preferred embodiment of the above-defined mutated ENV
protein, or fragment thereof, X; is substituted by F, M, Y or W.

In another preferred embodiment of the above-defined mutated ENV
protein, or fragment thereof Xy is E, K, or Q and is substituted by R or H.

In a preferred embodiment, the above defined mutated ENV protein,
or fragment thereof, is HERV-H ENV wherein X, is K.

In another preferred embodiment of the above-defined mutated ENV
protein, or fragment thereof, Xy is A, V, L, |, or K and is substituted by F, M,
Y, orW.

In a particularly preferred embodiment of the above-defined mutated
ENV protein, or fragment thereof, the ENV protein is a HERV ENV, in
particular selected from:

HERV-FRD ENV (SEQ ID NO: 82), wherein X is Q427 and X is A433, or
HERV-T ENV (SEQ ID NO: 84), wherein X4 is Q516 and Xz is A522, or
HERV-R ENV (SEQ ID NO: 86), wherein X4 is E561 and X is K567, or
HERV-V ENV (SEQ ID NO: 88), wherein X4 is Q381 and X, is V387, or
HERV-R(b) ENV (SEQ ID NO: 90), wherein X; is E391 and X; is L397.

In an advantageous embodiment of the above-defined mutated ENV
protein, or fragment thereof, the ENV protein is HERV-FRD ENV and the
sequence of the mutated ENV protein is selected from:

SEQ ID NO: 120
SEQ ID NO: 122

In an advantageous embodiment of the above-defined mutated ENV
protein, or fragment thereof, the ENV protein is HERV-V ENV and the
sequence of the mutated ENV protein is selected from:

SEQ ID NO: 124
SEQ ID NO: 126
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In an advantageous embodiment of the above-defined mutated ENV
protein, or fragment thereof, the ENV protein is HERV-T ENV and the
sequence of the mutated ENV protein is selected from:

SEQ ID NO: 128
SEQ ID NO: 130

In an advantageous embodiment of the above-defined mutated ENV
protein, or fragment thereof, the ENV protein is HERV-R ENV and the
sequence of the mutated ENV protein is selected from:

SEQ ID NO: 146,
SEQ ID NO: 148.

In a particularly preferred embodiment of the above-defined mutated
ENV protein, or fragment thereof, the ENV protein is selected from:

HTLV-1 ENV (SEQ ID NO: 92), wherein X4 is Q389 and X; is A395, or
HTLV-2 ENV (SEQ ID NO: 94) wherein X4 is Q385 and X is A391, or
FeLV ENV (SEQ ID NO: 96), wherein X4 is E527 and X3 is A533, or
PERV ENV (SEQ ID NO: 98), wherein X4 is E545 and X; is A551, or
STLV-1 ENV (SEQ ID NO: 100), wherein X4 is Q389 and X, is A395, or
MoMLV ENV (SEQ ID NO: 70), wherein X4 is E551 and X is A557, or
MPMV ENV (SEQ ID NO: 72), wherein X1 is Q471 and X, is A477, or
FV ENV (SEQ ID NO: 102), wherein X4 is E561 and X; is A567.

In an advantageous embodiment of the above-defined mutated ENV
protein, or fragment thereof, the ENV protein is FeLV ENV and the
sequence of the mutated ENV protein is selected from:

SEQ ID NO: 104
SEQ ID NO: 106

In an advantageous embodiment of the above-defined mutated ENV
protein, or fragment thereof, the ENV protein is HTLV-1 ENV and the
sequence of the mutated ENV protein is selected from:

SEQ ID NO: 108
SEQ ID NO: 110



10

15

20

25

WO 2005/095442 PCT/EP2005/003339

47

In an advantageous embodiment of the above-defined mutated ENV
protein, or fragment thereof, the ENV protein is HTLV-2 ENV and the
sequence of the mutated ENV protein is selected from:

SEQ ID NO: 112
SEQ ID NO: 114

In an advantageous embodiment of the above-defined mutated ENV
protein, or fragment thereof, the ENV protein is PERV ENV and the
sequence of the mutated ENV protein is selected from:

SEQ ID NO: 150,
SEQ ID NO: 152.

According to a preferred embodiment, the present invention relates a
mutated ENV protein as defined above resulting from the mutation of a wild
type ENV protein essentially comprising the following sequence:
NY1Y2Y3hY4YsLYsY7YsX1YaY10Y11CY42X2 according to claim 27 or 28,
wherein amino acid X; and optionally amino acid X, are mutated, and Y to
Y12 represent any amino acid, said mutated ENV protein having an
increased immunosuppressive activity with respect to the wild type ENV
protein,
or a fragment thereof, provided that said fragment carries the mutated
amino acid X; and Xy, that it has an immunosuppressive activity similar to
that of the mutated ENV protein, and that optionally its antigenic structure is
essentially similar to the structure it adopts in the context of the mutated
ENV protein,
or a protein derived from the mutated ENV protein, or fragments thereof, by
insertion, deletion or substitution of at least one amino acid, provided that
said derived protein carries the mutated amino acid X4 and Xz, that it has an
immunosuppressive activity similar to that of the mutated ENV protein, and
that, optionally, its antigenic structure is essentially similar to that of the
mutated ENV protein, or fragment thereof.
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In a preferred embodiment of the above-defined mutated ENV
protein having increased immunosuppressive activity, or fragment thereof,
the mutation is a substitution.

In a preferred embodiment of the above-defined mutated ENV
protein having increased immunosuppressive activity, or fragment thereof,
X is substituted by E, K, or Q and X; is substituted by A.

In a preferred embodiment of the above-defined mutated ENV
protein having increased immunosuppressive activity, or fragment thereof,
the ENV protein is HERV-W ENV, such as represented by SEQ ID NO: 74,
and the sequence of the mutated HERV-W ENV is selected from:

SEQ ID NO: 116
SEQ ID NO: 118

The present invention also relates to a protein, characterized in that
it comprises at least one polypeptide as defined above, or at least one
mutated ENV protein, or a fragment thereof, as defined above, provided
that when said polypeptide originates from a wild type ENV protein then
said protein comprising said polypeptide is different from said wild type
ENV protein.

The present invention also relates to nucleic acids, and
especially polynucleotides, encoding polypeptides of the invention. In a
particular embodiment, these nucleic acids are inserted in a vector. The
recombinant vector can be a plasmid, a phage for bacterium introduction or
a YAC able to transform yeast, or any expression vector.

In addition, the recombinant vector comprises transcription
regulation regions (including promoter) allowing either inducible expression
or conditional expression of the nucleic acid under control or if appropriate,
constitutive expression. A tissue specific transcription region can also be
used. Moreover, the recombinant vector comprises an origin of replication
and/or marker genes.

In a particular embodiment of the invention, the vector

comprises also nucleic acid encoding viral GAG and/or POL proteins or
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sufficient fragments thereof to express functional viral proteins. Optionally,
the vector can comprises nucleic acids encoding viral accessory proteins,
like NEF, TAT or fragments thereof.

Alternatively, GAG and POL coding sequences can be
inserted in separate vectors, including in vector(s) different from the ENV
expressing vector.

In a particular embodiment of the invention, a provirus
genome is modified with a nucleic acid encoding a polypeptide of the
invention having antigenic properties but altered immunosuppressive
properties with respect to a determined protein or a nucleic acid encoding a
polypeptide of the invention having infectious, fusion and antigenic
properties, but altered immunosuppressive properties with respect to a
determined protein.

The present invention also relates to cells comprising nucleic
acids encoding polypeptides of the invention.

In a particular embodiment, a cell is transformed with a
polynucleotide of the invention, in a way that the polynucleotide is
integrated in the cell genome either by a recombination with the
homologous cellular sequence or by insertion in the cellular genome. The
cell can also be transfected with a vector of the invention, by methods well
known to the man skilled in the art. The transfection or infection can
occurred ex vivo, i.e. in an artificial environment outside the living organism.

In another embodiment, a vector containing a nucleic acid
encoding a polypeptide according to the invention cells is complemented
with the introduction of other nucleic acids, contained in additional vectors,
especially encoding viral GAG protein and/or POL protein.

These cell lines are useful to the production of recombinant
viral particles. In a particular embodiment, the GAG and POL polypeptides
originate from the same virus strain as the ENV protein. In another
embodiment, the GAG and POL polypeptides originate from a different
strain from the ENV protein.
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The recombinant viral particles produced comprise a nucleic
acid encoding a functional POL protein, a nucleic acid encoding a functional
GAG protein and a nucleic acid encoding the polypeptide of the invention.

Moreover, the ENV protein can be chosen among viral
amphotropic ENV protein according to the host, i.e. able to infect cells of a
species from which the virus is not originated, or viral ecotropic ENV
proteins according to the host, i.e. able to replicate only in the cells of the
species from which the virus is originated.

To ensure that the recombinant viral particles be infectious
and replicative, the vector comprises various nucleic sequences chosen
among transcription, expression and encapsidation signals, such as LTRs,
cPPT, PPT3, CTS, SA, SD, psi sequence and RRE. However, such
elements can be deleted to produce non-replicative viral particles.
Moreover, the proviral genome comprises nucleic acids encoding
accessory proteins.

Optionally the particles can be prepared to express additional
compounds useful for medical application in a host.

The present invention also relates to a nucleic acid coding for a
polypeptide as defined above, for a mutated ENV protein according as
defined above or for a protein as defined above.

In a preferred embodiment the above-defined nucleic acid is
characterized in that it is represented by a sequence selected from the list
comprising:

SEQ ID NO: 103,
SEQ ID NO: 105,
SEQ ID NO: 107,
SEQ ID NO: 109,
SEQ ID NO: 111,
SEQ ID NO: 113,
SEQ ID NO: 115,
SEQ ID NO: 117.
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SEQ ID NO: 119,
SEQ ID NO: 121,
SEQ ID NO: 123,
SEQ ID NO: 125,
SEQ ID NO: 127,
SEQ ID NO: 129,
SEQ ID NO: 145,
SEQ ID NO: 147,
SEQ ID NO: 149, and
SEQ ID NO: 151.

The above mentioned SEQ ID NO: 103 to 129 and SEQ ID NO: 147
to 151 (odd numbers) respectively encode SEQ ID NO: 104 to 130 and
SEQ ID NO: 146 to 152 (even numbers).

The present invention also relates to an eukaryotic or prokaryotic
expression vector, characterized in that it comprises a nucleic acid as
defined above as well as the elements necessary for the expression of said
nucleic acid.

In a preferred embodiment, the above-defined eukaryotic or
prokaryotic expression vector is a viral vector, in particular a pox vector,
such as a fowlpox , a canarypox, or a MVA (modified vaccinia virus Ankara)
vector, an adenoviral vector, a measles vector, or a CMV (cytomegalovirus)
vector.

In a further preferred embodiment, the above-defined eukaryotic or
prokaryotic expression vector is a viral vector, in particular a canarypox
vector, comprising a nucleic acid sequence coding for an as above defined
mutated ENV protein, or a fragment thereof, in particular a mutated FelLV
ENV, such as represented by SEQ ID NO: 103 or SEQ ID NO: 105, as well
as optionally a nucleic acid coding for a GAG protein originating from the
same virus as said mutated ENV.
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The present invention also relates to a recombinant cell,
characterized in that it comprises a nucleic acid as defined above, or an
eukaryotic or prokaryotic expression vector as defined above.

The present invention also relates to a composition
comprising a polypeptide of the invention having altered
immunosuppressive properties with respect to a determined protein and
particularly a polypeptide substantially retaining antigenic properties,
especially immunogenic properties of the protein from which they derive.

A particular composition of the invention has lower
immunosuppressive properties with respect to the starting determined
protein, or even has substantiaily no immunosuppressive properties.

Other compositions comprise polynucleotides or vectors
comprising nucleic acid encoding polypeptides of the invention. In this case,
tissue specific promoters can be chosen depending upon the organ in
which the composition is administered, for example injected and depending
upon the expression intensity required.

Other compositions of the invention comprise recombinant
viral particles or viruses harbouring the polypeptides of the invention and
optionally expressing further compounds having a medical interest in a
host.

The polypeptides and compositions of the invention are useful
for the design of active principle for drugs and have accordingly interesting
properties for the prophylaxis and or treatment of infections especially viral
infections or for the treatment of detrimental consequences, especially
malignant states, including tumors, resulting from the viral infection or also
for the prophylaxis and/or for the treatment of detrimental consequences, in
particular malignant states, including tumors associated with the expression
of endogenous viruses, especially HERV, which are normally silent in a
host. The expression “treatment” encompasses the curative effect achieved
with the polypeptides and compositions of the invention and also the
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alleviation of the symptoms observed in a patient or the improvement of the
patient’s condition.

In a particular embodiment, the composition of the invention
further comprises additional active compounds useful for the prophylaxis or
the treatment of infections, especially viral infections, in particular retroviral
infections, including cytokines or useful for the treatment of consequences
resulting from the expression of normally silent ERV.

When used for administration either for systemic or local
administration, especially by injection, the composition further comprises a
pharmaceutically suitable excipient or carrier and/or vehicle.

Several types of compositions can be used to elicit an
immune response against an antigenic polypeptide of the invention.

First, a composition comprising a nucleic acid is administered
to a host, for instance injected (known as DNA vaccination) and said
nucleic acid expresses in vivo a polypeptide according to the invention.
DNA vaccines usually consist of plasmid vectors comprising eukaryotic
promoter, cloning site, a polyadenylation sequence, a selectable marker
and a bacterial origin of replication. All these elements are well known to
the man skilled in the art. The delivery of naked DNA has shown to be
poorly efficient, and some carriers are needed to improve the delivery of
DNA into cells. Two types of carriers have been developed: viral carriers
(adenoviruses, lentiviruses) or non-viral carriers such as polymers (and
especially cationic polymers), encapsulated-DNA (liposomes) or DNA
linked to gold microparticles.

Another type of composition comprises a polypeptide of the
invention having altered immunosuppressive properties with respect to a
determined protein and having antigenic properties. Such a composition
may be immunogenic, i.e. it is capable of elicit an immune response in a
host in which it is administered. However, since proteins are sometimes
non-immunogenic or poorly immunogenic, an adjuvant can be administered

with the polypeptide, to elicit or improve the immune response. An adjuvant
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is defined as any substance that enhances the immunogenicity of an
antigen mixed with said adjuvant. Some adjuvants convert soluble antigens
into small particles, such as aluminium hydroxide gel, oil in water emulsion
or immune stimulatory complexes (ISCOMs). Another class of adjuvants
comprises sterile constituents of bacteria such as cell wall or
polysaccharides, Freund adjuvant.

Therefore, a composition comprising a polypeptide having
antigenic properties but altered immunosuppressive properties with respect
to a determined protein is interesting in the elicitation of an immune
response in a host in which it is administered and in the production of a
humoral and/or cell-mediated immune response.

Indeed, the administration, e.g., the injection, of a polypeptide
having non-immunosuppressive properties provides a more efficient
immune reaction than the administration of the determined protein (having
immunosuppressive properties), because the immune system of the host is
fully functional.

In a particular embodiment, a polypeptide according to the
invention has antigenic, fusion and infectious properties but has altered
immunosuppressive  properties with respect to a determined
immunosuppressive protein.

Altered immunosuppressive properties according to the
invention advantageously correspond to decreased immunosuppressive
properties with respect to the original starting protein.

Viral particles coated with a polypeptide having said
properties described above can be constructed in recombinant cell lines
transfected with gag-pol vectors and vector comprising a nucleic acid
encoding said polypeptide.

Optionally, these viral particles also express other compounds
of therapeutic or prophylactic interest.

Interestingly, such viral particles are able to infect and to fuse

with the cells of a host, and incorporate a non-immunosuppressive
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envelope protein. A composition comprising such viral particles elicits an
efficient immune reaction, better than viral particle incorporating the
determined protein having immunosuppressive properties. Indeed, the
envelope protein is not able to immunosuppress its host, resulting in an
optimal immune reaction. Another consequence is that viral particles that
would have the capacity to replicate, due to recombination events which do
not involve the ENV gene, would have their propagation in the host limited,
since recombinant viral particle cannot evade the immune response.

A composition comprising viral particles coated with an
antigenic envelope protein with fusion and infectious properties appears to
be an efficient and safe vaccine.

Interestingly, such viral particles can be either replicative
(functional) or non-replicative. This can have consequences on the time of
residence of the particles once administered in the host and on the quality
of the immune response.

All compositions quoted above can be injected in a host via
different routes: subcutaneous (s.c.), intradermal (i.d.), intramuscular (i.m.)
or intravenous (i.v.) injection, oral administration and intranasal
administration or inhalation.

The present invention also relates to a pharmaceutical or a vaccine
composition comprising as active substance:
at least one polypeptide as defined above, or
at least one mutated ENV protein, or fragments thereof, as defined above,
or
at least one nucleic acid as defined above, or
at least one prokaryotic or eukaryotic expression vector as defined above,
or
at least one recombinant cell as defined above,

in association with a pharmaceutically acceptable carrier.
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As will be described hereafter these pharmaceutical compositions
are particularly useful for treating cancers, immune disorders or viral
diseases.

The present invention also relates to the use of at least one protein
comprising or constituted of a mutated ENV protein, or fragments thereof,
having decreased immunosuppressive activity as defined above, or of a
nucleic acid coding for said protein, for the manufacture of a medicament or
a vaccine intended for the prevention and/or the treatment of viral diseases,
such as HTLV or FeLV infections.

The administration to an individual of mutated ENV protein having
decreased immunosuppressive activity is liable to protect said individual
from infection by the corresponding virus. Indeed, the immune response
elicited against the mutated ENV protein is also directed against the
corresponding wild type ENV protein. As demonstrated heréin, this immune
response effectively blocks the immunosuppressive activity of the wild type
ENV protein and prevents the immune escape of the virus.

Furthermore, the mutated ENV protein is also liable to act as a
molecular decoy which competes with the viral wild-type ENV for binding to
its natural receptor, thus inhibiting the activity of said wild-type ENV.

The present invention also relates to the use of at least one protein
comprising or constituted of a mutated HERV ENV protein, or fragments
thereof, as defined above, or of a nucleic acid coding for said protein, for
the manufacture of a medicament or a vaccine intended for the prevention
and/or the treatment of cancer.

As demonstrated herein, blocking the activity of HERV ENV proteins
expressed by cancer cells prevents immune escape of these cells. As such,
the immune response effectively elicited against mutated HERV ENV
proteins having decreased immunosuppressive activity would also be
directed against wild-type HERV ENV expressed by cancer cells and thus
prevent them from enabling immune escape of these cancer celis.



10

15

20

25

30

WO 2005/095442 PCT/EP2005/003339

57

Furthermore, the mutated ENV protein is also liable to act as a
molecular decoy which competes with the wild-type ENV expressed by
cancer cells for binding to its natural receptor, thus inhibiting the activity of
said wild-type ENV.

The present invention also relates to the use of at least one protein
comprising or constituted of a mutated ENV protein having increased
immunosuppressive activity, or fragments thereof, as defined above, or of a
nucleic acid coding for said protein, for the manufacture of a medicament or
a vaccine intended for the prevention and/or the treatment of pathologies
requiring an inhibition of the immune system, such as autoimmune
diseases, allergies or graft rejections.

As intended herein graft rejections also encompass Graft Versus
Host Disease (GVHD).

The present invention also relates to the use of at least one
polypeptide as defined above, or of a protein comprising said polypeptide
as defined above, or of a nucleic acid coding for said polypeptide or said
protein, for the manufacture of a medicament intended for the prevention
and/or the treatment of cancer, of viral diseases, or of pathologies requiring
an inhibition of the immune system, such as autoimmune diseases,
allergies or graft rejections.

Polypeptides as defined above, and proteins comprising them, can
have several applications. When originating from wild type
immunosuppressive ENV protein they can be used directly to inhibit the
immune  system.  Otherwise, whether originatihng from an
immunosuppressive or non-immunosuppressive ENV protein they can be
used as decoys intended to bind to the natural receptors of the
corresponding wild type ENV proteins expressed by cancer cells or viruses,
which prevents the activity of said wild type ENV proteins.

The present invention also relates to the use of at least one protein
or of a nucleic acid coding for said protein, said protein comprising or being
constituted of:
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- an immunosuppressive ENV protein essentially comprising the following
sequence:

NY1Y2Y3LY4YsLYsY7YsX1YgY10Y11CY12Xa,
wherein amino acids Y{ to Y42 represent any amino acid, amino acid X
represents E, K or Q, and optionally amino acid X; represents A,
- or a fragment thereof, provided that said fragment carries amino acid X,
and optionally X,, and that it has an immunosuppressive activity similar to
that of said ENV protein,
- or a protein derived from said ENV protein, or fragments thereof, by
insertion, deletion or substitution of at least one amino acid, provided that
said derived protein carries amino acid X4 and optionally X, and that it has
an immunosuppressive activity similar to that of the mutated ENV protein,
for the manufacture of a medicament or a vaccine intended for the
prevention and/or the treatment of cancers, of viral diseases, or of
pathologies requiring an inhibition of the immune system, such as
autoimmune diseases, allergies or graft rejections.

In a preferred embodiment of the above-defined use at least one
protein comprising or constituted of an immunosuppressive ENV protein
essentially comprising the following sequence:

NY1Y2Y3LY4YsLYeY7YsX1YoY10Y11CY12Xo,
for the manufacture of a medicament or a vaccine intended for the
prevention and/or the treatment of cancers, of viral diseases, or of
pathologies requiring an inhibition of the immune system, such as
autoimmune diseases, allergies or graft rejections, the ENV protein is
selected from:
HERV-T ENV, such as represented by SEQ ID NO: 84, or
HERV-R ENV, such as represented by SEQ ID NO: 86, or
HERV-V ENV, such as represented by SEQ ID NO: 88, or
HERV-R(b) ENV, such as represented by SEQ ID NO: 90, or
HTLV-1 ENV, such as represented by SEQ ID NO: 92, or
HTLV-2 ENV, such as represented by SEQ ID NO: 94, or
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FeLV ENV, such as represented by SEQ ID NO: 96, or
PERV ENV, such as represented by SEQ ID NO: 98, or
STLV-1 ENV, such as represented by SEQ ID NO: 100, or
FV ENV, such as represented by SEQ ID NO: 102.

As for the above-mentioned polypeptides, these proteins, and
fragments thereof, can have several application. They can be used either
directly to inhibit the immune system or as decoys intended to bind to the
natural receptors of the corresponding wild type ENV proteins expressed by
cancer cells or viruses.

The invention also relates to a method for producing
antibodies comprising:

a. modifying the nucleotide immunosuppression-modulatory
sequence in a way to modulate the immunosuppression
effect, but to retain the fusion, infectious and
immunosuppressive properties,

b. expressing the modified gene,

c. purifying the modified polypeptide,

d. injecting the modified polypeptide in an animal to induce a
immune response,

e. purifying the produced antibodies reacting against the
modified polypeptide.

The invention also provides a method to modulate the
immunosuppressive properties of a antigenic and immunosuppressive
protein while retaining its antigenic properties comprising:

a. identifying the nucleic acid sequence encoding an
immunosuppression-modulatory  sequence encoding a
consensus amino acid sequence as defined above in a
nucleic acid sequence encoding said antigenic and

immunosuppressive properties,
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. identifying the codons encoding amino acids X1 and X2

impacting on the immunosuppressive properties in sequence
X1-(Y)3-C(Y)1-X2 as defined above,

. modifying the codons encoding said both amino acids in such

a way that the resulting protein retains its antigenic properties
but has modified immunosuppressive properties,

. expressing the obtained modified nucleic acid sequence

encoding said antigenic protein having modified
immunosuppressive properties.
A particular method to modulate the immunosuppressive

properties of an antigenic and immunosuppressive protein having further

infectious and fusion properties while retaining its fusion, infectious and

antigenic properties comprises:

a. identifying the immunosuppression-modulatory
sequence of an env gene encoding an amino acid
sequence similar to that defined above,

b. modifying the codons coding amino acids impacting on
the immunosuppressive properties in such a way that
the resulting protein retains its fusion, infectious and
antigenic  properties but has modified its
immunosuppressive properties.

The invention also provides a method to prepare attenuated

virus comprising:

a. modifying the gene coding for an antigenic and
immunosuppressive protein of a virus in a way to modulate
its immunosuppressive properties, but to retain its
antigenic properties,

b. expressing the modified gene in a recombinant cell
lines, to produce attenuated recombinant viral particles

integrating a modified proviral genome.
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The invention also concerns a method to prepare attenuated
virus comprising:

a. modifying the gene coding for an antigenic and
immunosuppressive ENV protein of a virus having further
fusion and infectious properties in a way to modulate its
immunosuppressive properties but to retain its fusion,
infectious and antigenic properties,

b. expressing the modified gene in a recombinant cell lines, to
produce attenuated recombinant viral particles integrating a
modified proviral genome.

The invention also more generally relates to the use non-
immunosuppressive or low-immunosuppressive polypeptides for the
preparation of an immunogenic composition suitable for prophylaxis,
or treatment of a viral disease or of a malignant state, or a tumor
disease.

Naturally occurring proteins which have no immunosuppressive or
low-immunosuppressive properties can be used accordingly; they
encompass HERV-W or HERV-H.

The present invention relates to the use of a polypeptide as defined
above, or of a mutated protein or a protein as defined above, for the
preparation of ligands of ENV proteins selected from:

- polyclonal or monocional antibodies, or fragments thereof, such as

Fab or F(ab)'» fragments,

- scFv polypeptides,

- aptamers,

- binding peptides.

Such ligands and methods for preparing them are well known to man
skilled in the art.

The present invention also relates to antibodies or fragments thereof,
scFv polypeptides, aptamers, or binding peptides, directed against mutated

ENV proteins as defined above, or proteins or polypeptides comprising
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them as defined above, provided that said antibodies or fragments thereof,
scFv polypeptides, aptamers, or binding peptides do not bind to the
corresponding wild type ENV proteins.

The present invention also relates to the use of polypeptides as
defined above, or of proteins as defined above, for screening compounds
liable to modulate the immunosuppressive activity of viruses or tumor cells.

The present invention also relates to the use of antibodies or
fragments thereof, scFv polypeptides, aptamers, or binding peptides as
defined above, for screening compounds liable to modulate the
immunosuppressive activity of viruses or tumor cells.

In a preferred embodiment of the above defined uses of polypeptides
as defined above, of proteins as defined above, or of antibodies or
fragments thereof, scFv polypeptides, aptamers, or binding peptides as
defined above, the compounds to screen are peptides, in particular
peptides comprising from 5 to 30 amino acids, such as peptides originating

from combinatorial peptide libraries.
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EXAMPLES

EXAMPLE 1

METHODS:

Mice and Cell Lines.
The celllines used in these tests were:

- 293T, embryonal kidney cells (ATCC CRL11268),

- HeLa, human epithelioid carcinoma cells (ATCC CCL2)

- MCA205, methylcholanthrene-induced murine fibrosarcoma cells
(Shu and Rosenberg, 1985)

- NIH 3T3, mouse fibroblasts
Cells were cultured in DMEM supplemented with 10% fetal calf serum,
streptomycin (100 pg/ml) and penicillin (100 units/ml).

In order to test the immunosuppressive effect of the modified protein,
C57BL/6 and BALB/c mice, 8- to 12-wk-old, obtained from Janvier (Laval,
France), were used.

Constructions.

The vectors expressing the envelope of HERV-W and HERV-T (phCMV-
envW and phCMV-envT) have been previously described (Blaise et al.,
2003). In brief, they comprise a promoter (human cytomegalovirus early
promoter), the rabbit B-globin intron and polyadenylation sequences. The
cDNA of HERV-W env was inserted between the EcoRlI sites of the vector
(Figure 3A).
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The envelope gene of MPMV was retrieved from the pTMO vector (Brody et
al., 1994) by PCR using the following primers:
Atacaicicgagaccggtccaactagaaccatgaacttcaattatcatttcatctgga (SEQ ID NO:
55) and

Atacatacgcgtctatgttaaggtcaaatatgagccacc (SEQ ID NO: 56) digested with
Xhol and Mlul (underlined), and cloned into phCMV-envT digested with the
same enzymes. The phCMV-envMPMV expression vector containing and
expressing the envelope gene of MPMV was obtained (Figure 2A). These
vectors are used in the cell-cell fusion assay and for the production of
pseudotypes.

Amino-acid positions * in the following description of the constructions were
numbered according to the model structure of the TM subunit of HERV-W
(Figure 8)
(hitp://swissmodel.expasy.org/) and the structure of Moloney murine
leukaemia virus TM subunit as a template (Protein Data Bank ID: 1MOF(1),
http://www.resb.org/pdf/). The positions 44 and 50 according to this

generated with the Swiss-Model software

numbering scheme represent therefore the following positions when
identified in the SU-TM precursors of the corresponding envelopes
disclosed as NCBI sequence accession number:

Envelope | Position*36 Position*44 | Position*47 | Position*50 | NCBI sequence
accession number
HERV-W | A385 R393 T396 F399 AF072503"
MPMV G463 Q471 474 AATT AF033815"
MoMLV G543 E551 L554 A557 AF033811"

NCBI URL: http://www.ncbi.nim.nih.gov:80/entrez/

(1)
9.

(2)

Fass D, Harrison SC, Kim PS. Nat Struct Biol. 1996 May; 3(5): 465-

Blond, J.L., Beseme, F., Duret, L., Bouton, O., Bedin, F., Perron, H.,

Mandrand, B. and Mallet, F.J. Virol. 73(2), 1175-1185 (1999)
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(3) Petropoulos, C.J. Appendix 2: Retroviral taxonomy, protein structure,
sequences and genetic maps, in RETROVIRUSES: 757, Coffin, J.M. (Ed.);
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York, NY,
USA (1997)

Site-directed mutagenesis of phCMV-envW was performed as described
previously (Kunkel et al., 1987), using single-stranded uracilated DNA as
template and mutagenic oligonucleotides (mutation in bold face), which also
introduced silently a restriction site (underlined) for easier screening:

A36G: tagtccttcaaatcgecgcqgtitagacttgetaa (SEQ ID NO: 57),

R44Q: acaagggggtacctgtttattittaggggaaga (SEQ ID NO: 58),

T47I: ccgetgaaagagggggcatatgtttatitttagggga (SEQ ID NO: 59),

F50A: aaccgctgaaagagggggtacctgtitagetttaggggaaga (SEQ ID NO: 60),
R44Q/F50A: aaccgctgaacaagggggatacctgtttagetttaggggaaga (SEQ ID NO:
61).

Site-directed mutagenesis of phCMV-envMPMV was performed by the
same method except that PCR fragments linking a silently Xhol-introducing
antisense primer (cttcggcgtctctcgagagacgccgaag) (SEQ ID NO: 62) to the
mutagenic primers Silent: caaaacagaagaggattagatctacttacagc (SEQ |D NO:
63),

Q44R: tacttacagcagagagaggaggtatctgcttag (SEQ 1D NO: 64),

A50F: gggaggtatctgcttatttttacaggaaaaatgtt (SEQ ID NO: 65),

Q44R/A50F: acttacagcagagagaggaggtatctgcttattittacaggaaaaatg) (SEQ ID
NO: 66) were used instead of synthetic oligonucleotides.

Mutant derivatives of pDFG-envW were constructed by triple ligation of the
BstBI-BsrGl and BsrGI-BstEll fragments of pDFG-envW with the BstEll-
BstBl fragment of phCMV-envW.
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pDFG-envMPMV and its mutant derivatives (Figure 2B) were constructed
by ligation of the Agel-Mlul fragments of phCMV-envMPMYV into the pDFG-
MoTMTag vector digested with the same enzyme. The pDFG plasmid is an
envelope expressing vector containing LTRs, splice sites (SD and SA) a psi
sequence and an IRES (internal ribosome entry site) element, as well as a
selection gene (antibiotic resistant gene). These vectors (Figures 1B, 2B
and 3B) are used in the Envelope-Expressing Tumor Cells and in Vivo
Assay.

Fusion property: the Cell-Cell Fusion Assay.

Hela cells were transfected using Lipofectamine (Invitrogen, 2 ug of DNA
for 5 x 10° cells). Fusion activity of envelope glycoproteins was measured
24 h after transfection with the corresponding expression vectors (Figures
1A, 2A and 3A). To visualize syncytia, cells were fixed in methanol and
stained by adding May-Griinwald and Giemsa solutions (Sigma) according
to the manufacturer's instructions. The fusion index, which represents the
percentage of fusion events in a cell population is defined as [(N - S)/T] x
100, where N is the number of nuclei in the syncytia, S is the number of
syncytia, and T is the total number of nuclei counted (Figure 4). A phCMV

vector not expressing envelope protein was used as a negative control.

Infectious property: the Infectivity Assay.

7.5 x 10° 293T cells were cotransfected with 1.75 pg of CMV-gag-pol-
MoMLV, 1.75 pyg MFG-nis-lacZ and 0.55 ug phCMV vector (Figures 1A, 2A
and 3A) expressing the envelope glycoproteins (wild-type or mutated) using
the phosphate calcium method. MFG-nls-lacZ vector comprises the MoMLV
LTRs, the psi sequence, a NLS (nuclear localisation signal) and the LacZ
gene. Supernatants containing the pseudotypes (viral body of MoMLV with
envelope protein from another virus strain) were recovered 2 days later,
filtered, serially diluted in culture medium and used for infection of 4 x 10°

Hela cells in 96-well culture plates in the presence of 4 pg/mL polybrene.
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Plates were fixed 2 days later, X-gal coloured for 1 hour, and foci of 8-
galactosidase-expressing infected cells were counted to determine
pseudotype titers (number of infectious particles by ml of supernatant). A
phCMV vector not expressing envelope protein was used as a negative

control.

Immunosuppressive properties: the Establishment of Envelope-
Expressing Tumor Cells and in Vivo Assay.

pDFG retroviral expression vectors (1.75 ug) were packaged by transient
cotransfection into 7.5 x 10°293T cells with 1.75 pg of CMV-gag-pol-
MoMLV and 0.55 pg CMV-envAmpho, using the calcium phosphate
method. Supernatants were recovered 2 days later, filtered and used for
infection of 5 x 10° MCA205 tumor cells in the presence of 4 ug/mL
polybrene, as described in Mangeney & Heidmann, 1998. Cells were
maintained in selective medium (400 units/mL hygromycin) for 2 weeks. For
in vivo assays, tumor cells were trypsinized, centrifuged and resuspended
in PBS at a concentration of 1 x 107 cells/mL. 100 WL of each suspension
were injected s.c. in the shaved right flank of 3 C57/BL6 and 8 to 10
BALB/c mice. Tumor establishment was determined by palpation and tumor
area (mm?) was determined by measuring perpendicular tumor diameters
(Figure 5). Immunosuppression index is defined as i= (Senv-Snone)/Snone,
wherein Seny is the maximum area reached by a tumour expressing an
envelop protein and Syone is the maximum area reached by a tumour not
expressing envelop protein (negative control).
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RESULTS

1- Determination of the infectious properties of various wild-type
envelope proteins

The infectiosity of envelope proteins was tested in NIH 3T3 cells (MoMLV)
or Hela cells (HERV-W and MPMV). Figure 6 shows that the three wild-

type envelope proteins (lines 1, 5 and 9) were able to sustain an infection.

2- Determination of the immunosuppressive effects of various wild-
type envelope proteins

The immunosuppressive effect of MPMV retrovirus and HERV-W was
tested in MCA205 cells, injected in allogenic balb/c or syngenic C57BI/6
mice. Figure 7 shows that tumour expressing MPMV (black bars) were
large comparing to tumours expressing HERV-W (white bars). Whereas
inventors confirmed the immunosuppressive effect of MPMV envelope, they

showed that HERV-W was not able to immunosuppress an allogenic host.

In conclusion, the envelope proteins of MPMV and HERV-W have the same
properties in term of fusogenicity and infectiosity, but differ for their

immunosuppressive properties.

3- Strategy for the identification of envelope protein with altered
immunosuppressive properties

Based on the different properties of HERV-W and MPMV, inventors
attempted to identify domains in the amino acid sequence, which could be

involved in the modulation of immunosuppression.

A putative 17 amino acid immunosuppressive domain (ISU) was previously
characterized in several publications between amino acid 30 and amino
acid 47 of the cristallized subdomain, the TM domain, respectively two
leucines (L) in the MoMLYV (Blaise et al. 2001 J Virol. 82, 1597-1600).
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A two-step strategy was applied; the first step was to modify an envelope
protein that in such a way that the derived protein (i.e., the modified protein)
retains the fusion and infectious properties of the corresponding none
modified protein. Once such a modified envelope protein has been
identified, its immunosuppressive effect was tested and compared to that of

the none modified protein.

4- Study of modified HERV-W

One difficulty lays in the fact that previous attempts to modify the amino
acid composition of the TM subunit have lead to the loss of association of
SU-TM and have altered the infectivity. A deletion from Leucine 30 to
Threonine 40 of the MPMV immunosuppressive domain for instance
completely abrogates the infectivity of the envelope proteins (Brody et al.
1992 J Virol 66, 3466-3475; Brody et al. 1994 Virology 202, 673-683).

Despite these unsuccessful attempts, the inventors studied the amino acid
composition of the ISU domain, and their possible impact on the structure
of the domain and achieve a novel definition of said ISU domain involved in
immunosuppressive properties observed in vivo. They further determined
that some positions in the amino acid sequence of proteins together with
the nature of the amino acid residues at these positions were critical for the
immuno suppressive effect.

The inventors especially designed some modifications in the amino acid
sequence of a non-immunosuppressive envelope protein, i.e., HERV-WEnv
protein, to render it immunosuppressive, using for instance substitution of

determined residues by the corresponding residues of MPMV.

a. Infectious properties
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The A36G and T47| substitutions of the HERV-W envelope do not modify
the infectiosity, the fusogenicity and the immunosuppressive effect of the
envelope protein (Table 1). These two amino acids appear not to be
determinant for these functions. To the contrary, the R44Q or F50A
substitutions strongly altered both the infectious and fusion properties of the
envelope protein (Table 1, and Figure 6, lines 2 and 3).

A double mutant comprising both the R44Q and F50A substitutions was
constructed. Surprisingly, the double mutant retained fusion and infectious
properties similar to those of the wild type polypeptide (Table 1 and Figure
6, line 4).

This result and the design of this modified envelope protein using some
homologous positions found in the envelope of MoMLV (Figure 8) suggest
that these two amino acids could interact together because of both their
respective location in the structure of the TM unit of the envelope protein,
and their nature. This possible interaction may explain the compensatory
behaviour of this pair of mutations. This was unexpected, because of the

previous attempts that fail to identify such amino acids.

b. Immunosuppressive properties

Another result, as surprising as the above-mentioned, arises from the study
of the immunosuppressive effect. Indeed, whereas the wild-type HERV-W
envelope protein was not immunosuppressive in view of the size of the
tumours, the HERV-W double mutant was more immunosuppressive than
the wild-type MPMV envelope proteins (Table 1 and Figure 7, white bars).

Moreover, inventors identified two amino acids positions in the sequence,
one of which was previously not reported as forming part of the ISU domain
(position 50), which, taken together, revealed to be involved in the
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modulation of the immunosuppressive effect of the HERV-W envelope

proteins.
Mutant Fusion Infection Immunosuppression
Wild Type 55.0+3.7 % 800 + 200 -0.30 £ 0.06
R44Q 325+1.3% <10 -0.12 +£0.30
F50A 5.6 +3.0% <10 -0.16 £ 0.14
R44Q+F50A 53.0+2.8 % 947 + 542 0.61+0.10
A36G 54.5+4.5 % 3950 + 2250 -0.02 +0.01
T471 50.5+1.2% 300 £ 80 -0.25 +0.04
Negative control 3.2+1.2% <10 0.00 £ 0.00

Table 1: Results obtained for fusion, infectious and immunosuppression
properties of HERV-W modified envelope proteins.

5- Study of modified retrovirus envelope proteins

To confirm the fact that these amino acids residues belong to a determinant
of immunosuppression, other retroviruses comprising similar amino acid at
positions 44 (E or Q) and 50 (F) were screened. Several of these
retroviruses have been identified and are disclosed in Figure 9: Moloney
Murine Leukaemia virus (MoMLV), Friend virus, Feline Leukaemia virus
(FeLV), Human T-cell lymphotropic virus type-1 (HTLV-1) and simian T-cell
lymphotropic virus type-1 (STLV-1).

In two of them, MPMV and MoMLYV viruses, amino acid residues 44 and 50
were substituted by the corresponding amino acids found in HERV-W. The
following constructs were made: E44R, A50F and E44R/A50F (MoMLV)
and, Q44R, A50F and Q44R/A50F (MPMV).

a. Infectious property
Interestingly, in MoMLV, the simple mutant loses its infectivity properties
(Table 2 and Figure 6, lines 6 and 7), whereas the double mutant has the

same properties as the wild-type protein (Table 2 and Figure 6, line 8).
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In MPMV, slight differences were observed between mutants and wild-type,
but only the double mutant presents properties strictly identical to the wild-
type proteins (Table 3 and Figure 6, lines 10 to 12).

b. Immunosuppressive properties

In MoMLYV, both a protein with the E44R substitution or a double mutant

(E44R+A50F) have their immunosuppressive properties reduced in vivo
(Table 2).

In MPMV, both a protein with the Q44R substitution or a double mutant

(Q44R+A50F) have their immunosuppressive properties reduced in vivo
(Table 3).

Mutant Infection Immunosuppression
wt 4,59 +1.97.10° 0.60 + 0.20
E44R 6.97 + 3.98.10* 0.03 +0.01
A50F <10’ n/d
E44R+A50F 4.34 +2.11.10° 0.00 + 0.01
Negative control <10’ -0.00 +0.00

Table 2: Results obtained for infectious and immunosuppression properties
of MoMLV modified envelope proteins (MoMLYV is not fusiogenic).
n/d: not determined

Mutant

Fusion Infection Immunosuppression
wt 478+30% | 3.3+0410* 0.45 + 0.09
Q44R 29.8+64% | 3.6+0510° -0.32 +0.12
A50F 37.2+59% | 89+2710° 0.01 #+0.01
Q44R+A50F 526+34% | 2.8+1.010 -0.27 + 0.06
Negative control | 5.1+2.2 % <10’ 0.00 + 0.00

Table 3: Results obtained for fusion, infectious and immunosuppression
properties of MPMV modified envelope proteins.

Taken together, all these results allow to draw the following conclusions:
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Firstly, a single mutation seems sufficient to modify the immunosuppressive
properties of a retroviral immunosuppressive envelope protein. Indeed, the
substitution of the glutamine or glutamic acid in position 44 with an arginine
reduced the immunosuppressive behaviour of the mutants. However, the
fusion and infectious properties, even if not abolished, are strongly reduced
(MPMV).

Secondly, double mutants (at positions 44 and 50) have reduced
immunosuppressive properties when compared to the corresponding wild-
type envelope protein. Interestingly, MPMV double mutants have fusion
properties as efficient as those of wild-type protein, and high infectidus
properties. The interest of such a protein in the production of viral particles

and live vaccine is promising.

EXAMPLE 2
METHODS

Mice and cell lines: Swiss mice (FV permissive), 10 weeks old, were
obtained from Janvier (Laval, France). The cell lines 293T (ATCC
CRL11268), HeLa (ATCC CCL2), NIH/3T3 (ATCC CRL-1658) and MCA205
(REF) were cultured in DMEM supplemented with 10% fetal calf serum,
streptomycin (100 pg/ml) and penicillin (100 units/ml).

Constructions: Plasmids p57 (Oliff et al. J Virol 33, 475-86 (1980)) and
pET28(+)b (Novagen) were used.

phCMV-envFV was constructed as phCMV-envMPMV (Example 1), using

p57 as PCR template and primers 16 and 17. Mutant derivatives were

constructed by inserting into the Clal/Avrll opened vector two PCR

products, the first digested with Clal, the second with Avrll. These

fragments were generated with phosphorylated primer pairs 1-2 and 3-4
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for E14R mutation (which corresponds to the E561R mutation of the full
length ENV), 1-5 and 3-6 for A20F mutation (which corresponds to the
A567F mutation of the full length ENV), and 1-2 and 4-6 for E14R+A20F
mutation. pDFG-envFV and its mutant derivative were constructed by
inserting the Agel/Mlul fragments of phCMV-envFV into pDFG-MoTMTag
digested with the same enzymes. The double mutant p57 was constructed
by inserting the BstZ111/Bsml fragment of the double mutant phCMV-
envFV into p57 digested with the same enzymes.

The bacterial expression vector for the SU subunit of the FV envelope
protein was constructed by inserting a PCR fragment generated with
phCMV-envFV as a template and primer pair 7-8, and digested with Ncol
and Xhol, into pET28(+)b digested with the same enzymes.

The bacterial expression vectors for the SU and the TM subunits of the FV
envelope protein were constructed by inserting a PCR fragment generated
with wild-type or double-mutant phCMV-envFV as a template and primer
pair 7-8 or 9-10, and digested with Ncol and Xhol, into pET28(+)b
digested with the same enzymes.

SEQUENCE SEQ ID
1 CAACCTTACCAACCCTGATAAAACTCAAGA SEQ ID NO: 131
2 CAGTCCTCCTCTTTTTAGGAACAACAGGTCTAGGC SEQ ID NO: 132
3 TGTGCTGCCCTAAAAGAAGAATGTTGTT SEQ ID NO: 133
4 GGACTAAAGCCTGGACTACTGAGATCCTG SEQ ID NO: 134
5 CAGTCCTCCTTCTTTTAGGAACAACAGGT SEQ ID NO: 135
6 TGTGCTTTCCTAAAAGAAGAATGITGTTTCTAT SEQ ID NO: 136
7 ATACATCCATGGCGTGTTCAACGCTCCCAAAATCCCCTA SEQ ID NO: 137
8 ATACATCTCGAGTTCTCTTTTATGTCTATAGGATTTTTCARAC SEQ ID NO: 138
0 ATACATCCATGGCTGCCGTACAAGATGATCTCA SEQ ID NO: 140
10 ATACATCTCGAGATCTCTTACTAGGCCTGTATGGTCAGC SEQ ID NO: 141
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Virus production, quantitation and inactivation: 7.5x10° 293T cells were
transfected with 4 ug of p57 DNA using a calcium phosphate transfection kit
(Invitrogen). 48h later, cell supernatants were used to infect 5x10° NIH/3T3
cells in the presence of 4 ug/mL polybrene and infected cells were cultured
for 4 additional days. Viral particles were collected from cell supernatants,
concentrated by ultracentrifugation, resuspended in PBS, and frozen.
Inactivation was performed by exposing a viral suspension in PBS to UV
light at 0.5 mW/cm? during 30 minutes.

Immunosuppression assay: MCA205 cells were transduced with either
an envelope gene expression vector or an empty vector, and engrafted into
allogenic mice where they established transient tumors, as described in
example 1. The immunosuppression index was calculated as (Aenv-
Anone)/Anone, Where Agny and Anone are the mean tumor areas obtained with

cells expressing the envelope gene and the empty cassette, respectively.

Cell-cell fusion and infectivity assays were performed as described in
Example 1, with phCMV-envFV and their mutant derivatives as envelope

expression vectors.

Viral load assay: RNA from 2 ul of concentrated virus or 20 pl of cell
supernatant or serum was extracted using the RNAeasy microkit (QlAgen),
reverse-transcribed using the MoMuLV reverse transcription kit (Applied)
and random hexamers as primers, and cDNA was quantitated by real-time
PCR using the Platinum SYBR Green gPCR kit (Invitrogen) and primers
CTCAGGGAGCAGCGGGA (SEQ D NO: 142) and
TAGCTTAAGTCTGTTCCAGGCAGTG (SEQ ID NO: 143).

Recombinant proteins: Recombinant proteins were produced in
BL21(DE3) E.coli cells (Stratagene) using pET28(+)b (Novagen) as an

expression vector. The SU subunit was produced as inclusion bodies, and



10

15

20

25

30

WO 2005/095442 PCT/EP2005/003339

76

the wild-type and mutant TM subunits as soluble material. They were
purified on HiTrap Chelating HP columns (Amersham) according to the
manufacturer's instructions. The TM subunits were further purified on a
Superdex 75 HR10/30 column (Amersham) to isolate the major trimeric
form, their LPS contents were gquantitated using the LAL QCL-1000 kit
(Cambrex) and adjusted to 5 pg/mg of protein by addition of E.coli LPS
(strain 0111:B4, Sigma).

Mice immunization: Mice were injected thrice at one week interval with
either 100 ug of recombinant TM subunits or 1.5 10" RNA copies of an
intact or UV-inactivated FV viral particles. ’100 Hg of CpG (phosphorothioate
oligonucleotide TCCATGACGTTCCTGACGTT (SEQ ID NO: 144)) was
sysfematically added as an adjuvant. Sera were collected 4 days after the
last immunization. Inactivated viral particles-immunized mice were
challenged with 10° RNA copies of the wild-type FV, and post-challenge
sera were collected 5 days later.

Immunological FV detection: Recombinant SU subunit was produced as
inclusion bodies in BL21(DE3) E.coli cells (Stratagene) using pET28(+)b
(Novagen) as an expression vector, purified on a HiTrap Chelating HP
column (Amersham) according to the manufacturer's instructions, and used
to coat MaxiSorp microplates (Nunc) at a concentration of 2 pg/ml. 1gG
levels in serially diluted sera were quantitated using an anti-mouse IgG
antibody conjugated to HRP (Amersham) and OPD as a chromogenic
reagent (Sigma).

RESULTS

1. Loss of envelope protein-induced immunosuppression leads to
complete immune rejection of an infectious retrovirus: The genetic,

double-mutation-generated disjunction between immunosuppression and
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infectivity evidenced in Example 1 opens the possibility to generate an
entire retrovirus devoid of the immunosuppressive activity of its envelope
protein, but still replicative and infectious.

The Friend Murine Leukemia Virus (FV) was chosen as a model, because
the mouse genome does not contain a related endogenous retrovirus that
could impair its in vivo detection.

The key residues of the FV envelope were replaced by those of Syncytin-1
(HERV-W ENV), and it was checked, as for the MPMV envelope, that the
double mutation E14R + A20F (which corresponds to the E561R + A567F
mutation of the full length ENV) reversed immunosuppression without
altering infectivity (Figures 11A and 11B). The wild-type envelope gene was
replaced by its non-immunosuppressive mutant in the FV molecular clone
57, and each type of retroviral particles was produced in vitro. The virus
yields were similar as measured by a quantitative RT-PCR assay of the
viral RNA in the cell supernatants.

As expected, both virus types display the same propagation kinetics in an in
vitro infection assay in NIH/3T3 cells (Figure 11C), and similarly when
injected in vivo in 5-Gray irradiated, immunocompromised mice (Figure
12A).

In normal mice, the wild-type FV first established high viremia in all mice
during the primo-infection phase (at day 7 after virus injection, Figures 12A-
12B). This phase was followed by the establishment of persistent infections,
the mice being able to control viral replication to various extents, as
expected with non-congenic, outbred mice. After 4 months, 80% of the
infected mice disclosed an erythroleukemia syndrome, with a hematocrit
level below 35%.

In contrast the mutated non-immunosuppressive FV was undetectable as
early as 14 days after injection of even very high doses of viral copies (10°
RNA copies, 10? IDsp) with no evidence for any pathology. Noteworthily,
lgG directed against the FV envelope protein were detected persistently in

mice infected with wild-type FV, but only transiently in mice infected with
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the double-mutant FV (Figure 13), indicating complete clearance of the
mutated virus.

In conclusion, the present experiments demonstrate that envelope-driven
immunosuppression is essential for FV infection, as its absence leads to

thorough immune rejection of the incoming virus.

2. Increased immunogenicity of immunosuppression-negative
recombinant envelope proteins and inactivated viral particles: As the
key element for viral entry into the target cell, retroviral envelope proteins
are systematically included in every vaccinal formulation, either as
recombinant proteins, as fragments thereof, or as genes carried by a
defective viral vector. One could suspect that envelope protein-mediated
immunosuppression could inhibit the response mounted against an
immunogen containing the ISU, thus lowering its vaccinal efficiency.

To test this hypothesis, two kinds of ISU-containing immunogens were
generated: 1) recombinant proteins corresponding to the ectodomains of
the TM subunit of the wild-type or mutant FV envelope protein, produced in
E.coli as soluble - thus correctly folded - and frimeric forms displaying
identical behavior upon purification; 2) wild-type and mutant FV particles
that were intact or inactivated by exposure to UV light, in order to preserve
the native structure of their envelope proteins. These immunogens were
injected thrice in Swiss mice to generate a strong secondary humoral
response.

As illustrated in Figure 14A, only the mutant non-immunosuppressive
envelope protein raises such a response, with high IgG levels. In every
cases, the signals obtained with plates coated with the wild-type or the
mutant TM subunits were quantitatively the same, indicating that the anti-
TM antibodies in the mice sera are not preferentially directed against the
ISU itself but rather against other epitopes within the TM subunits.

Thus, the double mutation introduced in FV envelope protein does not

convert its ISU into a highly efficient epitope. In addition, IgM levels raised
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by the wild-type envelope protein are much higher than those raised by its
non-immunosuppressive mutant counterpart. These results suggest that the
immunosuppressive domain of FV envelope protein directly inhibits the
immune system, and that this effect does not require viral entry and
replication in the target cell nor even any other viral component than the TM
subunit alone.

Figure 14B confirms these results with MoMLV ENV and HERV-W ENV.
Almost no IgG response is elicited against the wild type recombinant TM
subunit of MoMLV ENV, whereas the non immunosuppressive double
mutant (see Example 1) shows a strong IgG response. Furthermore, as
expected, an IgG response is seen against the TM subunit HERV-W ENV,
which is naturally deprived of immunosuppressive activity, whereas the
immunosuppressive double mutant (see Example 1) elicits only a slight IgG
response. |

3. Loss of envelope protein-induced immunosuppression improves
the vaccinal efficiency of inactivated viral particles: One could suspect
that this antigenicity-inhibiting effect of the ISU might lower the efficiency of
any vaccine formulation containing an immunosuppressive envelope
protein, and thus, that the specific, double mutation-induced disruption of
this effect might improve vaccinal efficiency.

To test this hypothesis, mice immunized with either wild type and double
mutant inactivated viral particles or with intact double mutant viral particles
were challenged with the intact wild-type FV. Serum viral loads were then
assayed at peak viremia, five days after challenge (Figure 15).

The virus was detectable in all mice immunized with the wild-type
inactivated FV, yet with a geometric mean viral load 50-fold lower than that
of control mice immunized with the adjuvant only, indicating a significant but
incomplete protection conferred by immunization with wild-type particles. In

contrast, the viral loads of 6 of the 14 mice immunized with the non-
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immunosuppressive inactivated double mutant FV were below the detection
threshold of the assay, and the geometric mean viral load was reduced
7500-fold as compared to mice immunized with adjuvant only. Furthermore,
the viral loads of 12 out of 14 mice immunized with the intact non-
immunosuppressive double mutant FV were below the detection threshold
and the geometrical mean viral load was also below the detection
threshold.

These results show that disrupting immunosuppression by mutations that
preserve the canonical function — thus the structure — of an envelope
protein improves the efficiency of vaccinal formulation based on such

proteins.

EXAMPLE 3

METHODS

Mice and cell lines: C57BL/6 and SCID mice, 8-12 weeks old, were obtained
from Janvier (France). B16 (murine ‘melanoma cell line of C57BL/6 origin,
EACC 94042254) and 293T (human embryonic kidney cells, ATCC CRL11268)
were maintained in DMEM supplemented with 10% heat-inactivated foetal calf
serum and antibiotics.

Constructions: a pincxH1 expression vectors derived from the plncx
(Miller and Rosman Biotechniques 1989;7: 989-90) and the pSUPER
(Brummelkamp et al. Science 2002;296: 550-3) vectors was constructed to
generate short transcripts directed against MelARV (targeted to the
genomic transcript within the gag sequence; nt positions 1220-1238 from
the start codon), or against the green fluorescent protein transcript (nt

position 215-233 from the start codon) as a control. They were obtained by
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first inserting annealed 64-mer oligonucleotides (sequences in Figure 1B)
into pSUPER opened at the Bglil and Hindlll sites, followed by introduction
of the BamH|-Hindlll fragment from these constructs into plncx opened at
the corresponding sites. The expression vector for the MelARV envelope
(pPDFG MelARVenv) and the control (pDFG none) were constructed by
introducing (or not) a RT-PCR product, generated from the MelARYV viral
RNA using an Agel-containing primer at the envelope 5'-end and a Xhol-
containing primer at the envelope 3'-end, into a hygromycin-containing
pDFG vector (Mangeney and Heidmann Proc Natl Acad Sci USA 1998;95:
14920-14925) opened at the same sites.

Establishment of ERVK® B16 tumor cells: 7.5x10° 293T cells were
cotransfected with the plncxH1 vector (1.75 pg) and expression vectors for the
MLV proteins (0.55 ug for the amphotropic MLV envelope vector and 1.75 ug
for the MLV gag and pol vector, see Bléise et al. J Virol 2004;78: 1050-1054).

Thirty six hours post-transfection, viral supernatants were collected for infection

of the B16 tumor cells (2.5 ml of supernatant for 5x10° cells, with 8 pg/ml
polybrene). Cells were maintained in selective medium (1 mg/mi neomycin) for
three weeks. In some experiments, the pDFG MelARVenv expression vector
(or control pDFG none) was additionally introduced into the cells using the

same protocol and infected cells were selected with 300 units/ml hygromyecin.

Expression of MelARV proteins: Analysis of MelARV expression was
performed by Western blot analyses. The supernatants of 10" cells were
collected, centrifuged for 10 min at 100xg, filtered and concentrated by ultra-
centrifugation in a SW41 Beckman rotor (150,000xg, 1 hour, 4°C). Pellets were
resuspended in lysis buffer, submitted to SDS-PAGE, blotted and revealed with
an anti-Env mAb (Ciancolo et al. J Exp Med 1984; 159:964-969) and an anti-
Gag goat serum (Viromed Biosafety Labs).
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In vitro transformation assay: Both control- and ERVKP- B16 cells were
plated in soft agar to determine the efficiency of anchorage-independent
growth. Cells (2x10° or 2x10*) were plated in 5 ml of 0.33% agar in DMEM with
10% foetal bovine serum overlaid onto a solid layer of 0.5% agar in DMEM
supplemented with 10% foetal bovine serum. The culture was maintained for 4
weeks, the colonies were stained with INT solution (Sigma-Aldrich) and then

counted.

Tumor progression in vivo: For in vivo assays, tumor cells were washed
three times with PBS, scrapped without trypsination, and subcutaneously
inoculated in the shaved area of the right flank of the mice. Tumor
establishment was determined by palpation and tumor area was determined by

measuring perpendicular tumor diameters.

CD4*CD25" T cell purification and adoptive transfer in syngenic C57BL/6
mice: CD4"CD25" cells were freshly isolated from spleens of C57BL/6 mice
engrafted with 2x10° B16 cells 17 days before. Cells were purified by a two
step procedure of negative and positive selections, using MACS magnetic
beads (mouse regulatory T cell isolation kit, Miltenyi Biotech), according to the
manufacturer's instructions. Fifty thousands purified lymphocytes were
transferred intravenously into naive C57BL/6 mice. Recipient mice were
challenged the same day with 2x10° control- or ERV*P- B16 cells in the right
flank.

RESULTS

1. Knocking down ERV does not modify the transformed phenotype of
B16 melanoma cells.

An RNA interference approach was used based on stable vectors producing
short double-stranded RNA (dsRNA) directed against the viral genome of the

MelARV element and the irrelevant gfp gene as a control. The rationale of the
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procedure and the structure of the plasmids used are illustrated in Figures
16A-16B. Figure 16C clearly shows that the ERV-specific dsRNA vector almost
completely abolished ERV expression in the transduced B16 cells (ERV<® B16
cells), with a >10-fold reduction in the amount of both the Env and Gag viral
proteins as compared to the control transduced cells (control B16 cells). As a
next step, the transformed phenotype of the ERVXP and control B16 cells was
assayed both in vitro and in vivo. In vitro, the anchorage-independent growth
rate was measured after plating in semi-solid media (soft agar assay). As
illustrated in Figure 17A, the ERVKP B16 cell line gave rise to a similar number
of colonies as the control B16 cells. In vivo, the growth rate of the two cell
populations was analyzed after engrafting into X-irradiated or SCID mice. As
illustrated in Figure 17B, both cell populations have a transformed phenotype,
with similar growth rates. Altogether, these results show that knocking down
the MelARV endogenous retrovirus has no effect on the transformed state of
the melanoma cells.

2. Knocking down ERV inhibits B16 tumor cell growth in vivo and
increases survival of immunocompetent hosts.

To investigate whether tumor cells may overwhelm the antitumor response in
vivo through an ERV-dependent mechanism, the inventors explored the impact
of the knocking down of MelARV on tumor progression by injecting C57BL/6
immunocompetent mice with the control and the ERVK® B16 cells. As
illustrated in Figure 18A, growth of control B16 cells, as expected, led to large
tumors in most of the animals, whereas the ERV*P B16 cells yielded tumors of
a limited size and in only a small number of engrafted mice. The difference in
tumor cell growth is also clearly substantiated by the extent of animal survival
(Figure 18B): as soon as day 70, 90% of the mice engrafted with the control
B16 cells had been killed by their tumor, whereas 80% of mice engrafted with
ERVKP B16 cells were alive and tumor-free (and still so at day 130). In an
attempt to identify the MelARV genes involved in the observed effects, an
expression vector (lacking the dsRNA-targeted sequence) for the sole MelARV
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env gene was introduced back into the ERV*® B16 cells. The resulting double-
transduced ERV*P+env (or control) B16 cells were then engrafted into
C57BL/6 mice. As illustrated in Figure 18C, this resulted in partial reversion of
the knockdown effect, with already 50% of the mice engrafted with the Env-
expressing cells dead by day 70. This reversion indicates that the env gene is -
at least in part - responsible for tumor immune escape. The partial effect of the
reversion is most likely explained by the lower expression (Figure 19) of the

Env protein when expressed by the exogenous vector.

Along this line, it is of interest that a first series of experiments using
synthetic siRNA targeted to MelARV, and injected intraperitoneously 12
days after engraftment of B16 cells into immunocompetent mice, actually
resulted in a 1/3 inhibition of tumor growth as compared to mice injected
with control siRNA (Figure 20A) and, as illustrated in the supplementary
Figure 20B, in a reproducible increase in survival delay.

The present data demonstrate that tumors are able to overwhelm the
immune system by expressing the envelope of an ERV and that blocking

ERV expression resulted in enhanced tumor rejection.

It is noteworthy that in humans the expression of ERV env genes, mainly
restricted to placenta and testis in normal tissues, can be observed in
several tumor types such as seminomas and melanomas. Such HERV ENV
proteins have been shown to be immunosuppressive. Therefore, inhibiting
the expression or the activity of these ENV proteins is a promising
approach to enhance immune response against ENV-expressing tumors.
Such an inhibition of the activity of the tumoral ENV proteins could be
performed, for instance, by an immune response elicited by a prophylactic
or a therapeutic vaccination with mutated ENV proteins depleted of their
immunosuppressive activity according to the invention or by compounds
directly binding to tumoral ENV proteins.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

An isolated polypeptide having a sequence of 7 to 20 amino acid residues
encoded by a nucleic acid, derived from a viral gene, which is capable of
modulating the immunosuppressive properties of a viral protein or a
fragment thereof, against the host in which it is expressed
(immunosuppression-modulatory sequence) when it substitutes the

homologous sequence of said viral protein or fragment,

said isolated polypeptide comprising the minimum following consensus amino

acid sequence:

X1YgY10Y11CY12X2

wherein Xy and X; are selected to impact on said immunosuppressive

properties, such that

e Xjis E, KorQ, and Xz is such that it ensures that the structure of the
viral protein is conserved, or

. X1is E, Kor Q and Xz is A or

. XyisWand Xzis lorV, or

) X1is R,Hor K, X; is such that it ensures that the structure of the viral
protein is conserved or

e XiisRHorKand X;is F, WY orH, or

e XiyisF,WYorHand X;is R, Hor K

and Y, to Y12 represent variable amino acid residues.

2.

The isolated polypeptide according to claim 1, wherein X is E, K or Q and
Xz is A.

The isolated polypeptide according to claim 1, wherein X, is K, and X»is F.

The isolated polypeptide according to claim 1, wherein X; is R, and Xz is F.

The isolated polypeptide according to any one of claims 1 to 4, encoded by

a nucleic acid, derived from a viral ENV gene.
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The isolated polypeptide according to any one of claims 1 to 5, encoded by

a nucleic acid, derived from a retroviral ENV gene.

The isolated polypeptide according to claim 6, wherein said retrovirus is
selected from the group consisting of MoMLV, Friend retrovirus, FelV,
HTLV-1, HTLV-2, STLV-1 and MPMV.

The isolated polypeptide according to any one of claims 1, 2 or 5 to 7
comprising the following sequence:
E/Q-G-G-L/TN-C-A/K/LIMN/I-A.

The isolated polypeptide according to any one of claims 1 or 4 to 7
comprising the following sequence
R-G-G-L/TN-C-A/K/ILIMNII-F.

The isolated polypeptide according to any one of claims 1 or 2 or 5 to 7
comprising a sequence selected from the group consisting of:

QGGLCKA (SEQ ID NO: 17)

QGGLCAA (SEQ ID NO: 18)

QGGLCLA (SEQ ID NO: 19)

QGGICLA (SEQ ID NO: 20)

EGGLCAA (SEQ ID NO: 21)

EGGLCVA (SEQ ID NO: 22),

wherein these immunosuppression-modulatory sequences provide

immunosuppressive properties to a protein comprising them.

The isolated polypeptide according to any one of claims 1 or 3 to 7
comprising a sequence selected from the group consisting of:

KGGTCMF (SEQ ID NO: 24)

KGRTCLF (SEQ ID NO: 25)

KGGLCIF (SEQ ID NO: 26),
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wherein these immunosuppression-modulatory sequences provide low
immunosuppressive properties to a protein comprising them, or

RGGTCLF (SEQ ID NO: 23)

RGGLCKF (SEQ ID NO: 27)

RGGLCAF (SEQ ID NO: 28)

RGGLCLF (SEQ ID NO: 29)

RGGICLF (SEQ ID NO: 30)

RGGLCVF (SEQ ID NO: 31)

RGGTCVF (SEQ ID NO: 32),

wherein these immunosuppression-modulatory sequences provide

essentially no immunosuppressive properties to a protein comprising them.

12. The isolated polypeptide according to any one of claims 1 to 11, having the
following consensus sequence:
Y13Y1aNY1Y2Y3LY4YsLYsY7YsX1YgY10Y11CY12X;
wherein Xy and X; are as defined in claim 1 and Y, to Y14 represent any amino

acid.

13. The isolated polypeptide according to claim 12, having a sequence
selected from the group consisting of:
AQNRRGLDLLFWEQGGLCKA (SEQ ID NO: 33)
LQNCRCLDLLFLSQGGLCAA (SEQ ID NO: 34)
LQNRRGLDMLTAAQGGLCLA (SEQ ID NO: 35)
LONRRGLDLLTAEQGGICLA (SEQ ID NO: 36)
LONRRGLDILFLQEGGLCAA (SEQ ID NO: 37)
LONRRGLDLLFLKEGGLCAA (SEQ ID NO: 38)
LOQNRRGLDLLFLKEGGLCVA (SEQ ID NO: 39),
wherein these immunosuppression-modulatory sequences provide

immunosuppressive properties to a protein comprising them.

14. The isolated polypeptide according to 12, having a sequence selected from

the group consisting of:
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LONRRGLDLLTAEKGGLCIF (SEQ ID NO: 45)
MQNRRALDLLTADKGGTCMF (SEQ ID NO: 46)
AQNRQALDLLMAEKGRTCLF (SEQ ID NO: 47),

wherein these immunosuppression-modulatory sequences provide low

immunosuppressive properties to a protein comprising them, or

LQNRRALDLLTAERGGTCLF (SEQ ID NO: 40)
LQNWRALDLLTAKRGGTCLF (SEQ ID NO: 41)
LQNWRALDLLIAKRGGTCVF (SEQ ID NO: 42)
LQNRRGLDLLTAERGGTCLF (SEQ ID NO: 43)
LQNRRALDLLTAERGGICLF (SEQ ID NO: 44)
AQNRRGLDLLFWERGGLCKF (SEQ ID NO: 48)
LQNCRCLDLLFLSRGGLCAF (SEQ ID NO: 49)
LQNRRGLDMLTAARGGLCLF (SEQ ID NO: 50)
LQONRRGLDLLTAERGGICLF (SEQ ID NO: 51)
LQNRRGLDILFLQRGGLCAF (SEQ ID NO: 52)
LQNRRGLDLLFLKRGGLCAF (SEQ ID NO: 53)
LQONRRGLDLLFLKRGGLCVF (SEQ ID NO: 54),

wherein these immunosuppression-modulatory sequences provide
essentially no immunosuppressive properties to a protein comprising them.

15. An isclated mutated ENV protein resulting from the mutation of a wild-type

ENV protein essentially comprising the following sequence:

NY1Y2Y3LY4YsLYsY7YeX1YgY10Y11CY12X2,
in which X1 is E, Kor Q and Xzis A, V, L, |, or K and Y; to Y;, represent

any amino acid

wherein amino acid X, is substituted by R or H,

said mutated ENV protein having almost no immunosuppressive activity
with respect to the wild-type ENV protein,

or a fragment thereof that is at least 7 amino acids long, provided that said
fragment carries the mutated amino acid X; and optionally X;, that it has an

immunosuppressive activity similar to that of the mutated ENV protein, which is
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almost no immunosuppressive activity, and that optionally its antigenic structure
is essentially similar to the structure it adopts in the context of the mutated ENV
protein,

or a protein derived from the mutated ENV protein with at least 80%
sequence identity, in particular 90% sequence identity with said mutated ENV,
or a fragment thereof, by insertion, deletion or substitution of at least one amino
acid, provided that said derived protein carries the mutated amino acid X; and
Xz, that it has an immunosuppressive activity similar to that of the mutated ENV
protein, and that, optionally, its antigenic structure is essentially similar to that of
the mutated ENV protein, or fragment thereof.

16. An isolated mutated ENV protein, according to claim 15, resulting from the
mutation of a wild-type ENV protein essentially comprising the following
sequence:

NY1Y2Y3LY4YsLYsY7YeX1YsY10Y11CY 42Xz ,
wherein amino acid X, is substituted by R or H and amino acid X; is substituted
by F, M, Y or W.

17. A mutated ENV protein, or a fragment thereof, according to claim 18 or
claim 19, wherein the structures responsible for the antigenicity of said
mutated ENV protein, or fragment thereof, are essentially preserved with
respect to the wild-type ENV protein.

18. An isolated mutated ENV protein, or a fragment thereof, according to any
one of claims 15 to 17, wherein the ENV protein is a HERV ENV, in
particular selected from:

HERV-FRD ENV (SEQ ID NO: 82), wherein X, is Q427 and X, is A433, or
HERV-T ENV (SEQ ID NO: 84), wherein X; is Q516 and X; is A522, or
HERV-R ENV (SEQ ID NO: 86), wherein X, is E561 and X; is K567, or
HERV-V ENV (SEQ ID NO: 88), wherein X4 is Q381 and Xz is V387, or
HERV-R(b) ENV (SEQ ID NO: 90), wherein X; is E391 and X, is L397.
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An isolated mutated ENV protein, or a fragment thereof, according to claim
18, wherein the ENV protein is HERV-FRD ENV and the sequence of the
mutated ENV protein is selected from SEQ ID NO: 120 and SEQ ID NO:
122.

An isolated mutated ENV protein, or a fragment thereof, according to claim
18, wherein the ENV protein is HERV-V ENV and the sequence of the
mutated ENV protein is selected from:

SEQ ID NO: 124 and SEQ ID NO: 126.

An isolated mutated ENV protein, or a fragment thereof, according to claim
18, wherein the ENV protein is HERV-T ENV and the sequence of the
mutated ENV protein is selected from:

SEQ ID NO: 128 and SEQ ID NO: 130.

An isolated mutated ENV protein, or a fragment thereof, according to claim
18, wherein the ENV protein is HERV-R ENV and the sequence of the
mutated ENV protein is selected from:

SEQ ID NO: 146 and SEQ ID NO: 148.

An isolated mutated ENV protein, or a fragment thereof, according to any
one of claims 15 to 17, wherein the ENV protein is selected from:

HTLV-1 ENV (SEQ ID NO: 92), wherein X1 is Q389 and X; is A395, or
HTLV-2 ENV (SEQ ID NO: 94) wherein X1 is Q385 and X is A391, or
FeLV ENV (SEQ ID NO: 96), wherein X, is E527 and X, is A533, or

PERV ENV (SEQ ID NO: 98), wherein X4 is E545 and X, is A551, or
STLV-1 ENV (SEQ ID NO: 100), wherein X, is Q389 and X; is A395, or
MoMLV ENV (SEQ ID NO: 70), wherein X4 is E551 and X; is A557, or
MPMV ENV (SEQ ID NO: 72), wherein X4 is Q471 and X; is A477, or

FV ENV (SEQ ID NO: 102), wherein X4 is E561 and X; is A567.
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An isolated mutated ENV protein, or a fragment thereof, according to claim
23, wherein the ENV protein is FeLV ENV and the sequence of the
mutated ENV protein is selected from:

SEQ ID NO: 104 and SEQ ID NO: 106.

An isolated mutated ENV protein, or a fragment thereof, according to claim
23, wherein the ENV protein is HTLV-1 ENV and the sequence of the
mutated ENV protein is selected from:

SEQ ID NO: 108 and SEQ ID NO: 110.

An isolated mutated ENV protein, or a fragment thereof, according to claim
23, wherein the ENV protein is HTLV-2 ENV and the sequence of the
mutated ENV protein is selected from:

SEQ ID NO: 112 and SEQ ID NO: 114,

An isolated mutated ENV protein, or a fragment thereof, according to claim
23, wherein the ENV protein is PERV ENV and the sequence of the
mutated ENV protein is selected from:

SEQ ID NO: 150 and SEQ ID NO: 152.

An isolated mutated ENV protein resulting from the mutation of a wild-type

ENV protein essentially comprising the following sequence:
NY1Y2Y3LY4YsLYeY7YsX1YaY10Y11CY12X2

in which X4 is R and Xzis F and Y1 to Y4, represent any amino acid

wherein amino acid X is substituted by E or Q ,

said mutated ENV protein having an immunosuppressive activity whereas

the wild-type ENV protein is deprived of such an activity,

or a fragment thereof that is at least 7 amino acids long, provided that said

fragment carries the mutated amino acid Xy and optionally X;, that it has an

immunosuppressive activity similar to that of the mutated ENV protein, and has

an immunosuppressive activity, and that optionally its antigenic structure is
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essentially similar to the structure it adopts in the context of the mutated ENV
protein,

or a protein derived from the mutated ENV protein presenting at least 80%
sequence identity, in particular 90% sequence identity with said mutated ENV,
or fragments thereof, by insertion, deletion or substitution of at least one amino
acid, provided that said derived protein carries the mutated amino acid X; and
Xz, that it has an immunosuppressive activity similar to that of the mutated ENV
protein, and that, optionally, its antigenic structure is essentially similar to that of

the mutated ENV protein, or fragment thereof.

29. A mutated ENV protein according to claim 28, resulting from the mutation
of a wild-type ENV protein essentially comprising the following sequence:
NY1Y2Y3LY4YsLYsY7YsX1YgY10Y11CY12X2
wherein amino acid X, is substituted by E or Q and amino acid X, is substituted
by A.

30. A mutated ENV protein, or a fragment thereof, according to claim 28 or
claim 29, wherein the structures responsible for the antigenicity of said
mutated ENV protein, or fragment thereof, are essentially preserved with
respect to the wild-type ENV protein.

31. An isolated mutated ENV protein, or a fragment thereof, according to any
one of claims 28 to 30, wherein the ENV protein is HERV-W ENV, such as
represented by SEQ ID NO: 74, and the sequence of the mutated HERV-W
ENV is selected from:

SEQ ID NO: 116 and SEQ ID NO: 118.

32. Anisolated nucleic acid coding for an isolated polypeptide according to any
one of claims 1 to 14, for an isolated mutated ENV protein according to any
of claims 15 to 31.
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An isolated nucleic acid according to ctaim 32, wherein said nucleic acid is
represented by a sequence selected from the list comprising:

SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109,
SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117,
SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125,
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 145, SEQ ID NO: 147,
SEQ ID NO: 149 and SEQ ID NO: 151.

A eukaryotic or prokaryotic expression vector, comprising a nucleic acid
according to claim 32 or claim 33 as well as the elements necessary for the

expression of said nucleic acid.

A eukaryotic or prokaryotic expression vector according to claim 34,
wherein said vector is a viral vector, in particular a pox vector, including a
fowlpox , a canarypox, or a MVA (modified vaccinia virus Ankara) vector,
an adenoviral vector, a measles vector, or a CMV (cytomegalovirus)

vector.

A eukaryotic or prokaryotic expression vector according to claim 34 or
claim 35, wherein the vector is a viral vector, in particular a canarypox
vector, comprising a nucleic acid sequence coding for an isolated mutated
ENV protein, or a fragment thereof, according to claim 32 or claim 33, in
particular a mutated FeLV ENV, such as represented by SEQ ID NO: 103
or SEQ ID NO: 105, as well as optionally a nucleic acid coding for a GAG

protein originating from the same virus as said mutated ENV.

A recombinant cell, comprising a nucleic acid according to claim 32 or
claim 33, or a eukaryotic or prokaryotic expression vector according to any
one of claims 34 to 36.

A pharmaceutical or a vaccine composition comprising as active

substance:
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at least one isolated polypeptide according to any one of claims 1 to 14,
or

at least one isolated mutated ENV protein, or a fragment thereof,
according to any one of claims 15 to 31, or

at least one nucleic acid according to claim 32 or claim 33, or

at least one prokaryotic or eukaryotic expression vector according to any
one of claims 34 to 36, or

at least one recombinant cell according to claim 37,

in association with a pharmaceutically acceptable carrier.

The use of at least one protein comprising or constituted of an isolated
mutated ENV protein, or a fragment thereof, according to any one of claims
18 to 22, or of a nucleic acid coding for said protein, for the manufacture of
a medicament or a vaccine intended for the prevention and/or the
treatment of a viral disease, such as HTLV or FelLV infections.

The use of at least one protein comprising or constituted of an isolated
mutated ENV protein, or a fragment thereof, according to any one of claims
21 to 25, or of a nucleic acid coding for said protein, for the manufacture of
a medicament or a vaccine intended for the prevention and/or the

treatment of cancer.

The use of at least one protein comprising or constituted of an isolated
mutated ENV protein, or a fragment thereof, according to any one of claims
28 to 31, or of a nucleic acid coding for said protein, for the manufacture of
a medicament or a vaccine intended for the prevention and/or the
treatment of a pathology requiring an inhibition of the immune system, such

as an autoimmune disease, allergy or graft rejection.

The use of at least one isolated polypeptide according to any one of claims
1 to 14, or of a nucleic acid coding for said isolated polypeptide, for the

manufacture of a medicament intended for the prevention and/or the
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treatment of cancer, of a viral disease, or of a pathology requiring an

inhibition of the immune system, such as an autoimmune disease, allergy

or graft rejection.

43. The use of at least one protein or of a nucleic acid coding for said protein,

said protein comprising or being constituted of:

an immunosuppressive ENV protein essentially comprising the

following sequence:

NY1Y2Y3LY4YsLYgY7YsX1YoY10Y11CY12X2,

wherein amino acids Y; to Y represent any amino acid, amino acid X;

represents E, K or Q, and amino acid X; is such that it ensures that the structure

of the viral protein is conserved, preferably X, represents A,

or a fragment thereof that is at least 7 amino acids long, provided that
said fragment carries amino acid X; and optionally X;, and that it has
an immunosuppressive activity similar to that of said ENV protein, and
has an immunosuppressive activity,

or a protein derived from said ENV protein presenting at least 80%
sequence identity, in particular 90% sequence identity with said
mutated ENV, or fragments thereof, by insertion, deletion or
substitution of at least one amino acid, provided that said derived
protein carries amino acid X and optionally X, and that it has an

immunosuppressive activity similar to that of the mutated ENV protein,

for the manufacture of a medicament or a vaccine intended for the prevention

and/or the treatment of cancer, of a viral disease, or of a pathology requiring an

inhibition of the immune system, such as an autoimmune disease, allergy or

graft rejection.

44. The use according to claim 43, wherein the ENV protein is selected from:
HERV-T ENV, represented by SEQ ID NO: 84, or
HERV-R ENV, represented by SEQ ID NO: 86, or
HERV-V ENV, represented by SEQ ID NO: 88, or
HERV-R(b) ENV, represented by SEQ ID NO: 90, or
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HTLV-1 ENV, represented by SEQ ID NO: 92, or
HTLV-2 ENV, represented by SEQ ID NO: 94, or
FeLV ENV, represented by SEQ ID NO: 96, or
PERV ENV, represented by SEQ ID NO: 98, or
STLV-1 ENV, represented by SEQ ID NO: 100, or
FV ENV, represented by SEQ ID NO: 102.

The use of an isolated polypeptide according to any one of claims 1 to 14,

or of a protein according to any of claims 15 to 31, for the preparation of

ligands of ENV proteins selected from:

- polyclonal or monoclonal antibodies, or fragments thereof, said
fragments being Fab or F(ab)'; fragments,

- scFv polypeptides,

- aptamers,

- binding peptides.

An antibody or fragment thereof, scFv polypeptide, aptamer, or binding
peptide, directed against mutated ENV proteins according to any one of
claims 15 to 31 provided that said antibody or fragment thereof, scFv
polypeptide, aptamer, or binding peptide does not bind to the
corresponding wild-type ENV proteins.

The use of a polypeptide according to any one of claims 1 to 14, or of a
protein according to any one of claims 15 to 31, for screening compounds

liable to modulate the immunosuppressive activity of a virus or a tumor cell.

The use of an antibody or fragments thereof, scFv polypeptide, aptamer, or
binding peptide according to claim 46, for screening compounds liable to

modulate the immunosuppressive activity of a virus or a tumor cell.
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The use according to claim 47 or claim 48, wherein the compounds to
screen are peptides, in particular peptides comprising from 5 to 30 amino

acids, such as peptides originating from combinatorial peptide libraries.

A method of preventing and/or treating a viral disease such as HTLV or
FeLV infections said method comprising the step of administering to a
subject in need thereof at least one protein comprising or constituted of an
isolated mutated EMF protein or a fragment thereof according to any one

of claims 18 to 22 or a nucleic acid coding for said protein.

A method of preventing and/or treating cancer said method comprising a
step of administering to a subject in need thereof at least one protein
comprising or constituted of an isolated mutated EMF protein or a fragment
thereof according to any one of claims 21 to 25 or a nucleic acid coding for

said protein.

A method of preventing and/or treating a pathology requiring an inhibition
of the immune system including an autoimmune disease, allergy or graft
rejection said method comprising the step of administering to a subject in
need thereof at least one protein comprising or constituted of an isolated
mutated EMF protein or a fragment thereof according to any one of claims

28 to 31 or a nucleic acid coding for said protein.

A method of preventing and/or treating cancer, a viral disease or a
pathology requiring an inhibition of the immune system such as an
autoimmune disease, allergy or graft rejection said method comprising the
step of administering to a subject in need thereof at least one isolated
polypeptide according to any one of claims 1 to 14 or a nucleic acid coding
for said polypeptide.

A method of preventing and/or treating cancer, a viral disease or a

pathology requiring an inhibition of the immune system such as an
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autoimmune disease, allergy or graft rejection, said method comprising the
step of administering to a subject in need thereof at least one protein or
nucleic acid coding for said protein comprising or constituted of
- an immunosuppressive ENV protein essentially comprising the
following sequence:

NY1Y2Y3LY4YsLY6Y7YsX1YY10Y11CY12X2,

wherein amino acids Y; to Y, represent any amino acid, amino acid X

represents E, K or Q, and amino acid X is such that it ensures that the structure

of the viral protein is conserved, preferably X represents A,

55.

- or a fragment thereof that is at least 7 amino acids long, provided that
said fragment carries amino acid X; and optionally X;, and that it has
an immunosuppressive activity similar to that of said ENV protein, and
has an immunosuppressive activity,

- or a protein derived from said ENV protein presenting at least 80%
sequence identity, in particular 90% sequence identity with said
mutated ENV, or fragments thereof, by insertion, deletion or
substitution of at least one amino acid, provided that said derived
protein carries amino acid Xy and optionally X,, and that it has an

immunosuppressive activity similar to that of the mutated ENV protein.

An isolated polypeptide according to claim 1; an isolated mutated ENV
protein according to claim 15 or 28; a eukaryotic or prokaryotic
expression vector according to claim 34; a recombinant cell according to
claim 37; a pharmaceutical or vaccine composition according to claim 38;
a use according to any one of claims 39 to 43; an antibody or fragment
thereof according to claim 46; or a method of preventing and/or treating a
disease according to any one of claims 50 to 54, substantially as herein
described with reference to any one or more of the examples but

excluding comparative examples.
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Figure 10

A. Nucleotide seguence encoding enviMoMLV

ATGGCGCGTTCAACGCTCTCAAAACCCCTTAARAATAAGGTTAACCCGCG
AGGCCCCCTAATCCCCTTAATTCTTCTGATGCTCAGAGGGGTCAGTACTG
CTTCGCCCGGCTCCAGTCCTCATCAAGTCTATAATATCACCTGGGAGGTA
ACCAATGGAGATCGGGAGACGGTATGGGCAACTTCTGGCAACCACCCTCT
GTGGACCTGGTGGCCTGACCTTACCCCAGATTTATGTATGTTAGCCCACC
ATGGACCATCTTATTGGGGGCTAGAATATCAATCCCCTTTTTCTTCTCCC
CCGGGGCCCCCTTGTTGCTCAGGGGGCAGCAGCCCAGGCTGTTCCAGAGA
CTGCGAAGAACCTTTAACCTCCCTCACCCCTCGGTGCAACACTGCCTGGA
ACAGACTCAAGCTAGACCAGACAACTCATAAATCAAATGAGGGATTTTAT
GTTTGCCCCGGGCCCCACCGCCCCCGAGAATCCAAGTCATGTGGGGGTCC
AGACTCCTTCTACTGTGCCTATTGGGGCTGTGAGACAACCGGTAGAGCTT
ACTGGAAGCCCTCCTCATCATGGGATTTCATCACAGTAAACAACAATCTC
ACCTCTGACCAGGCTGTCCAGGTATGCAAAGATAATAAGTGGTGCAACCC
CTTAGTTATTCGGTTTACAGACGCCGGGAGACGGGETTACTTCCTGGACCA
CAGGACATTACTGGGGCTTACGTTTGTATGTCTCCGGACAAGATCCAGGG
CTTACATTTGGGATCCGACTCAGATACCAAAATCTAGGACCCCGCGETCCC
AATAGGGCCAAACCCCGTTCTGGCAGACCAACAGCCACTCTCCAAGCCCA
AACCTGTTAAGTCGCCTTCAGTCACCAAACCACCCAGTGGGACTCCTCTC
TCCCCTACCCAACTTCCACCGGCGGGAACGGAAAATAGGCTGCTAAACTT
AGTAGACGGAGCCTACCAAGCCCTCAACCTCACCAGTCCTGACARAACCC
AAGAGTGCTGGTTGTGTCTAGTAGCGGGACCCCCCTACTACGAAGGGGTT
GCCGTCCTGGGTACCTACTCCAACCATACCTCTGCTCCAGCCAACTGCTC
CGTGGCCTCCCAACACAAGTTGACCCTGTCCGAAGTGACCGGACAGGGAC
TCTGCATAGGAGCAGTTCCCAAAACACATCAGGCCCTATGTAATACCACC
CAGACAAGCAGTCGAGGGTCCTATTATCTAGTTGCCCCTACAGGTACCAT
GTGGGCTTGTAGTACCGGGCTTACTCCATGCATCTCCACCACCATACTGA
ACCTTACCACTGATTATTGTGTTCTTGTCGAACTCTGGCCAAGAGTCACC
TATCATTCCCCCAGCTATGTTTACGGCCTGTTTGAGAGATCCAACCGACA
CAAAAGAGAACCGGTGTCGTTAACCCTGGCCCTATTATTGGGTGGACTAA
CCATGGGGGGAATTGCCGCTGGAATAGGAACAGGGACTACTGCTCTAATG
GCCACTCAGCAATTCCAGCAGCTCCAAGCCGCAGTACAGGATGATCTCAG
GGAGGTTGAAAAATCAATCTCTAACCTAGAARAAGTCTCTCACTTCCCTGT
CTGAAGTTGTCCTACAGAATCGAAGGGGCCTAGACTTGTTATTTCTAAAA
GAAGGAGGGCTGTGTGCTGCTCTAAAAGAAGAATGTTGCTTCTATGCGGA
CCACACAGGACTAGTGAGAGACAGCATGGCCAAATTGAGAGAGAGGCTTA
ATCAGAGACAGAAACTGTTTGAGTCAACTCAAGGATGGTTTGAGGGACTG
TTTAACAGATCCCCTTGGTTTACCACCTTGATATCTACCATTATGGGACC
CCTCATTGTACTCCTAATGATTTTGCTCTTCGGACCCTGCATTCTTAATC
GATTAGTCCAATTTGTTAAAGACAGGATATCAGTGGTCCAGGCTCTAGTT
TTGACTCAACAATATCACCAGCTGAAGCCTATAGAGTACGAGCCATAG

B. Protein sequence of envMoMLV

MARSTLSKPLKNKVNPRGPLIPLILLMLRGVSTASPGSSPHQVYNITWEV
TNGDRETVWATSGNHPLWIWWPDLTPDLCMLAHHGPSYWGLEYQSPFSSP
PGPPCCSGGSSPGCSRDCEEPLTSLTPRCNTAWNRLKLDQTTHKSNEGFY
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VCPGPHERPRESKSCGGPDSFYCAYWGCETTGRAYWKPSSSWDE I TVNNNL
TSDQAVQVCKDNKWCNPLVIRFTDAGRRVTSWITCHYWGLRLYVSGQDPG
LTFGIRLRYQONLGPRVPIGPNPVLADQQPLSKPKPVKSPSVIKPPSGTPL
SPTQLPPAGTENRLLNLVDGAYQALNLTSPDKTQECWLCLVAGPPYYEGVY
AVLGTYSNHTSAPANCSVASQHKLTLSEVTGQGLCIGAVPKTHQALCNTT
QTSSRGSYYLVAPTGTMWACSTGLTPCISTTILNLTTDYCVLVELWPRVT
YHSPSYVYGLFERSNRHKREPVSLTLALLLGGLTMGGIAAGIGTGTTALM
ATQQFQQLOAAVQDDLREVEKSISNLEKSLTSLSEVVLONRRGLDLLFLK
EGGLCAALKEECCFYADHTGLVRDSMAKLRERLNQRQKLFESTQGWFEGL
FNRSPWFTTLISTIMGPLIVLLMILLFGPCILNRLVQFVKDRISVVQALV
LTOQYHQLKPIEYEP*

C. Nucleotide sequence encoding envMPMV

ATGAACTTCAATTATCATTTCATCTGGAGCTTAGTGATACTATCTCAAAT
ATCTCAAGTTCAAGCCGGTTTTGGAGATCCGCGTGAAGCCCTGGCAGAAA
TACAACAAAAACATGGTAAACCTTGTGACTGTGCTCGAGGATATGTTTCC
TCCCCACCGATTAACTCTCTTACAACTGTTTCTTGCTCTACTCATACTGC
TTATTCAGTGACAAACTCCCTAAAATGGCACGTGTGTGTCAACTCCCACTA
CCCCTAGCAATACACATATAGGAAGTTGTCCCGGTGAATGCAACACGATC
TCATATGATTCTGTACATGCCTICTTGCTATAACCACTATCAACAATGTAA
CATTGGTAATAAAACATATCTCACTGCCACTATAACTGGAGATAGAACTC
CTGCCATTGGTGACGGGAATGTCCCTACAGTACTAGGCGACTAGTCACAAC
CTCATTACAGCAGGCTGTCCCAATGGTAAARAAGGGCCAAGTGETCTETTG
GAATAGCCGACCTTCTGTTCATATATCTGATGGAGCGAGGGECCTCAAGATA
AGGCCCGCGACATTATAGTAAATAAAAAGTTTGAGCAATTGCACAGGTCG
CTGTTCCCAGAACTTTCTTACCATCCTCTGGCCTTGCCCCAAGCCCATEG

TARAGAAAAAATTGACGCACACACTCTTGATCTCCTTGCCACTGTACATA

GTTTACTCAATGCTTCCCAACCCAGTTTAGCCGRAAGATTGCTGECTGETGC
TTACAGTCAGGAGATCCCGTTCCTCTTGCCCTGCCCTATAATGATACACT
CTGCTCTAACTTTGCCTGTTTATCTAATCACTCCTGCCCTTTAACCECCC
CTTTTTTAGTACAGCCCTTTAACTTCACTGATTCCAATTGCCTTTACGCT
CATTATCAAAACAACTCATTTGACATAGATGTAGCCTCTAGCTAGCTTTAC
TAATTGCTCTAGCTATTATAACGTTTCTACAGCCTCCAAACCCTCTAATT
CCCTATGCGCCCCAAACAGCTCGGTTTTTGTATCCCGTAACAATAAGGCA
TACACTTATCTACCCACAAATTGGACGGGAAGTTGTGTACTTGCTACTCT
TTTGCCCGATATAGACATCATTCCAGGTAGTGAGCCTGTCCCCATTCCAG
CTATTGATCATTTTTTAGGCAAAGCCAAAAGAGCAATCCAACTTATCCCC
CTGTTCGTAGGGTTAGGTATAACTACTGCAGTATCTACTGGCEGCTGCTEG
TCTAGGGGTTTCCATCACTCAATATACAAAATTATCTCATCAACTAATAT
CAGATGITCAAGCTATTTCTAGCACTATACAAGATCTCCAAGATCAGGETA
GACTCTCTAGCAGAAGTAGTACTGCAAAACAGAAGAGGATTAGATCTACT
TACAGCAGAGCAGGGAGGTATCTGCTTAGCCTTACAGGAAAAATGTTGTT
TCTACGCCAATAAATCTGGAATCGTCAGAGACAAGATTAAARACCTACAA
GACGACTTAGAAAGACGCCGAAGACAACTGATCCGACAACCCATTTTGGAC
CAGTTTTCATGGATTCCTCCCTTATGTTATGCCCCTATTAGGCCCTTTEC
TTTGCTTATTGCTTGTGTTATCTTTCGGTCCAATTATTTTCAACAAGCTT
ATGACCTTTATTAAACATCAAATTGAGAGCATCCAGGCCAAACCTATACA
AGTCCATTATCATCGCCTTGAACAAGAAGACAGTGETGGCTCATATTTGA
CCTTAACATAG

PCT/EP2005/003339
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D. Protein seguence of envMPMV

MNFNYHFIWSLVILSQISQVQAGFGDPREALAEIQQKHGKPCDCAGGYVS
SPPINSLTTVSCSTETAYSVINSLKWQCVSTPTTPSNTHIGSCPGECNTI
SYDSVHASCYNHYQQCNIGNKTYLTATITGDRTPAIGDCGNVPTVLEGTSHN
LITAGCPNGKKGQVVCWNSRPSVHISDGEGPQDKARDI IVNKKFEELHRS
LFPELSYHPLALPEARGKEKIDAHTLDLLATVHSLLNASQPSLAEDCWLC
LOSGDPVPLALPYNDTLCSNFACLSNHSCPLTPPFLVQPFNFTDSNCLYA
HYQNNSFDIDVGLASFTNCSSYYNVSTASKPSNSLCAPNSSVFVCGNNKA
YTYLPTNWIGSCVLATLLPDIDIIPGSEPVPIPAIDHFLGKAKRAIQLIP
LFVGLGITTAVSTGAAGLGVSITQYTKLSHQLISDVQAISSTIQDLQODQV
DSLAEVVLONRRGLDLLTAEQGGI CLALQEKCCFYANKSGIVRDKIKNLQ
DDLERRRRQLIDNPFWTSFHGFLPYVMPLLGPLLCLLLVLSFGPIIFNKL
MTFIKHQIESIQAKPIQVHYHRLEQEDSGGSYLTLT*

E. Nucleotide sequence encoding envHERV-W (envW)

ATGGCCCTCCCTTATCATATTTTTCTCTTTACTGTTCTTTTACCCTCTTT
CACTCTCACTGCACCCCCTCCATGCCGCTGTATGACCAGTAGCTCCCCTT
ACCAAGAGTTTCTATGGAGAATGCAGCGTCCCGGARATATTGATGCCCCA
TCGTATAGGAGTCTTTCTAAGGGAACCCCCACCTTCACTGCCCACACCCA
TATGCCCCGCAACTGCTATCACTCTGCCACTCTTTGCATGCATGCAAATA
CTCATTATTGGACAGGAAAAATGATTAATCCTAGTTGTCCTGGAGGACTT
GGAGTCACTGTCTGTTGGACTTACTTCACCCARACTGGTATGTCTGATGG
GGGTGGAGTTCAAGATCAGGCAAGAGAAAAACATGTAAARGAAGTAATCT
CCCAACTCACCCGGGTACATGGCACCTCTAGCCCCTACAAAGGACTAGAT
CTCTCAAAACTACATGAAACCCTCCGTACCCATACTCGCCTGGTAAGCCT
ATTTAATACCACCCTCACTGGGCTCCATGAGGTCTCGGCCCAAAACCCTA
CTAACTGTTGGATATGCCTICCCCCTGAACTTCAGGCCATATGTTTCAATC
CCTGTACCTGAACAATGGAACAACTTCAGCACAGAAATAAACACCACTTC
CGTTTTAGTAGGACCTCTTGTTTCCAATCTGGAAATAACCCATACCTCARA
ACCTCACCTGTGTAAAATTTAGCAATACTACATACACAACCAACTCCCAA
TGCATCAGGTGGGTAACTCCTCCCACACAAATAGTCTGCCTACCCTCAGG
AATATTTTTTGTCTGTGGTACCTCAGCCTATCGTTGTTTGAATGGCTCTT
CAGAATCTATGTGCTTCCTCTCATTCTTAGTGCCCCCTATGACCATCTAC
ACTGAACAAGATTTATACAGTTATGTCATATCTAAGCCCCGCAACAAAAG
AGTACCCATTCTITCCTTTTGTTATAGGAGCAGGAGTGCTAGCTGCACTAG
GTACTGGCATTGGCGGTATCACAACCTCTACTCAGTTCTACTACAAACTA
TCTCAAGAACTAAATGGGGACATGGAACGGGTCGCCGACTCCCTGETCAC
CTTGCAAGATCAACTTAACTCCCTAGCAGCAGTAGTCCTTCAAARTCGAA
GAGCTTTAGACTTGCTAACCGCTGARAGAGGEGGGAACCTGTTTATTTTTA
GGGGAAGAATGCTGTTATTATGTTAATCAATCCGGAATCGTCACTGAGAA
AGTTAAAGAAATTCGAGATCGAATACAACGTAGAGCAGAGGAGCTTCGRA
ACACTGGACCCTGGGGCCTCCTCAGCCAATGGATGCCCTCGGATTCTCCCC
TTCTTAGGACCTCTAGCAGCTATAATATTGCTACTCCTCTTTGGACCCTG
TATCTTTAACCTCCTTGTTAACTTTGTCTCTTCCAGAATCGAAGCTGTAA
AACTACAAATGGAGCCCAAGATGCAGTCCAAGACTAAGATCTACCGCAGA
CCCCTGGACCGGCCTGCTAGCCCACCGATCTGATGTTAATGACATCAAAGG
CACCCCTCCTGAGGAAATCTCAGCTGCACAACCTCTACTACGCCCCAATT

PCT/EP2005/003339
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CAGCAGGAAGCAGTTAG

F. Protein sequence of envHERV-W (envW)

MALPYHIFLFTVLLPSFTLTAPPPCRCMTSSSPYQEFLWRMQRPGNIDAP
SYRSLSKGTPTFTAHTHMPRNCYHSATLCMHANTHYWTGKMINPSCPGGL
GVTVCWIYFTQTGMSDGGGVQDOAREKHVKEVI SQOLTRVHGTSSPYKGLD
LSKLHETLRTHTRLVSLFNTTLTGLHEVSAQNPTNCWI CLPLNFRPYVS T
PVPEQWNNFSTEINTTSVLVGPLVSNLEITHTSNLTCVKFSNTTYTTNSQ
CIRWVIPPTQIVCLPSGIFFVCGTSAYRCLNGSSESMCFLSFLVPPMTIY
TEQDLYSYVISKPRNKRVPILPFVIGAGVLGALGTGIGGITTSTQFYYKL
SQELNGDMERVADSLVTLQDQLNSLAAVVLQNRRALDLLTAEEGGTCLEL
GEECCYYVNQSGIVTEKVKEIRDRIQRRAEELRNTGPWGLLSQWMPWILP
FLGPLAAIILLLLFGPCIFNLLVNFVSSRIEAVKLQMEPKMQSKTKIYRR
PLDRPASPRSDVNDIKGTPPEEISAAQPLLRPNSAGSS*
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SEQUENCE LISTING

<110> INSTITUT GUSTAVE ROUSSY
CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE

UNIVERSITE PARIS XI

<120> POLYPEPTIDE SEQUENCE INVOLVED IN THE MODULATION OF THE IMMUNOSUPPRESSIVE
EFFECT OR VIRAL PROTEINS

<130> WOB 05 MZ IGR UNOS
<160> 72

<170> PatentIn version 3.1

<210> 1

<211s> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide

<400> 1
Arg Gly Gly Leu Cys Ala Phe
1 5

<210> 2

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide

<400> 2
Arg Gly Gly Leu Cys Lys Phe
1 5

<210> 3

<211s> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide
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- 2 -
<400> 3
Arg Gly Gly Leu Cys Leu Phe
1 5
<210> 4
<211s 7
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: synthetic
peptide
<400> 4
Arg Gly Gly Leu Cys Met Phe
1 5
<210> 5
<211> 7
<212> PRT
<213> Artificial Segquence
<220>
<223> Description of Artificial Sequence: synthetic
peptide
<400> 5
Arg Gly Gly Leu Cys Val Phe
1 5
<210> 6
<211> 7
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: synthetic
peptide
<400> 6
Arg Gly Gly Leu Cys Ile Phe
1 5
<210> 7
<211ls> 7
<212> PRT
<213> Artificial Sequence
<220> ]
<223> Description of Artificial Sequence: synthetic
peptide
<400> 7
Arg Gly Gly Thr Cys Ala Phe
1 5
<210> 8
<211s> 7
<212> PRT

<213> Artificial Sequence
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<220>

PCT/EP2005/003339

<223> Description of Artificial Sequence: synthetic

peptide

<400> 8
Arg Gly Gly Thr Cys Lys Phe
1 5

<210> 9

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 9
Arg Gly Gly Thr Cys Met Phe
1 5

<210> 10

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 10
Arg Gly Gly Thr Cys Ile Phe
1 5

<210> 11

<211l> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 11
Arg @Gly Gly Ile Cys Ala Phe
1 5

<210> 12

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 12
Arg Gly Gly Ile Cys Lys Phe
1 5

synthetic

synthetic

synthetic

synthetic
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<210> 13

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 13
Arg Gly Gly Ile Cys Leu Phe
1 5

<210> 14

<211l> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 14
Arg Gly Gly Ile Cys Met Phe
1 5

<210> 15

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 15
Arg Gly Gly Ile Cys Val Phe
1 5

<210> 16

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 16
Arg Gly Gly Ile Cys Ile Phe
1 5

<210> 17

<211s> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

PCT/EP2005/003339

synthetic

synthetic

synthetic

synthetic

synthetic



WO 2005/095442 PCT/EP2005/003339

- 5 -
<400> 17
Gln Gly Gly Leu Cys Lys Ala
1 5
<210> 18
<211> 7
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: synthetic
peptide
<400> 18
Gln Gly Gly Leu Cys Ala Ala
1 5
<210> 19
<211> 7
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: synthetic
peptide
<400> 19
Gln Gly Gly Leu Cys Leu Ala
1 5
<210> 20
<211> 7
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: synthetic
peptide
<400> 20
Gln Gly Gly Ile Cys Leu Ala
1 5
<210> 21
<211> 7
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: synthetic
peptide
<400> 21
Glu Gly Gly Leu Cys Ala Ala
1 5
<210> 22
<211> 7

<212> PRT
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- 6
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence:
peptide
<400> 22
Glu Gly Gly Leu Cys Val Ala
1 5
<210> 23
<211> 7
<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 23
Arg Gly Gly Thr Cys Leu Phe
1 5

<210> 24

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 24
Lys Gly Gly Thr Cys Met Phe
1 5

<210> 25

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:
peptide

<400> 25

Lys Gly Arg Thr Cys Leu Phe

1 5

<210> 26

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:
peptide

<400> 26

Lys Gly Gly Leu Cys Ile pPhe
1 5

PCT/EP2005/003339

synthetic

synthetic

synthetic

synthetic

synthetic
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<210> 27

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 27
Arg Gly Gly Leu Cys Lys Phe
1 5

<210> 28

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 28
Arg Gly Gly Leu Cys Ala Phe
1 5

<210> 29

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 29
Arg Gly Gly Leu Cys Leu Phe
1 5

<210> 30

<211> 7

<212> PRT

<213> Artificial Seguence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 30
Arg Gly Gly Ile Cys Leu Phe
1 5

<210> 31

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

PCT/EP2005/003339

synthetic

synthetic

synthetic

synthetic

synthetic



WO 2005/095442 PCT/EP2005/003339

peptide

<400> 31
Arg Gly Gly Leu Cys Val Phe
1 5

<210> 32

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide

<400> 32
Arg Gly Gly Thr Cys Val Phe
1 5

<210> 33

<211> 20

<212> PRT

<213> human T-cell leukaemia virus type 1

<400> 33
Ala Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly
1 5 10 15

Leu Cys Lys Ala
20

<210> 34

<211> 20

<212> PRT

<213> human endogenous retrovirus T

<400> 34
Leu Gln Asn Cys Arg Cys Leu Asp Leu Leu Phe Leu Ser Gln Gly Gly
1 5 10 15

Leu Cys Ala Ala
20

<210> 35

<211> 20

<212> PRT

<213> Human endogenous retrovirus FRD

<400> 35
Leu Gln Asn Arg Arg Gly Leu Asp Met Leu Thr Ala Ala Gln Gly Gly
1 5 10 15

Leu Cys Leu Ala
20

<210> 36

<211ls> 20

<212> PRT

<213> Mason-Pfizer monkey virus



WO 2005/095442

<400> 36
Leu Gln Asn
1

Ile Cys Leu

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

37
20
PRT

<400> 37
Leu Gln Asn
1

Leu Cys Ala

<210>
<211>
<212>

38
20
PRT

PCT/EP2005/003339

_9_
Arg Arg Gly Leu Asp Leu Leu Thr Ala Glu Gln Gly Gly
5 10 15
Ala
20

Feline leukemia wvirus

Arg Arg Gly Leu Asp Ile Leu Phe Leu Gln Glu Gly Gly
5 10 15

Ala
20

<213> Moloney murine leukaemia virus

<400> 38
Leu Gln Asn
1

Leu Cys Ala

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

39
20
PRT

<400> 39
Leu Gln Asn
1

Leu Cys Val

<210> 40
<211> 20
<212> PRT
<213> Human

<400> 40
Leu Gln Asn
1

Thr Cys Leu

<210> 41
<211> 20
<212> PRT
<213> Human

Arg Arg Gly Leu Asp Leu Leu Phe Leu Lys Glu Gly Gly
5 : 10 15

Ala
20

Porcine endogenous retrovirus

Arg Arg Gly Leu Asp Leu Leu Phe Leu Lys Glu Gly Gly
5 10 15

Ala
20

endogenous retrovirus W

Arg Arg Ala Leu Asp Leu Leu Thr Ala Glu Arg Gly Gly
5 10 15

Phe
20

endogenous retrovirus W
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<400> 41
Leu Gln Asn Trp Arg Ala Leu Asp Leu Leu Thr Ala Lys Arg Gly Gly
1 5 10 15
Thr Cys Leu Phe
20
<210> 42
. <211> 20
<212> PRT
<213> Human endogenous retrovirus W
<400> 42
Leu Gln Asn Trp Arg Ala Leu Asp Leu Leu Ile Ala Lys Arg Gly Gly
1 5 10 15
Thr Cys Val Phe
20
<210> 43
<211l> 20
<212> PRT
<213> Artificial Sequence
<220> ) .
<223> Description of Artificial Sequence: synthetic
peptide
<400> 43
Leu Gln Asn Arg Arg Gly Leu Asp Leu Leu Thr Ala Glu Arg Gly Gly
1 5 10 15
Thr Cys Leu Phe
20
<210> 44
<211> 20
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: synthetic
peptide
<400> 44
Leu Gln Asn Arg Arg Ala Leu Asp Leu Leu Thr Ala Glu Arg Gly Gly
1 5 10 15
Ile Cys Leu Phe
20
<210> 45
<211s> 20
<212> PRT
<213> Human endogenous retrovirus Hl
<400> 45
Leu Gln Asn Arg Arg Gly Leu Asp Leu Leu Thr Ala Glu Lys Gly Gly
1 5 10 15

Leu Cys Ile Phe
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20

<210> 46

<211> 20

<212> PRT

<213> Human endogenous retrovirus Fe (1)

<400> 46
Met Gln Asn Arg Arg Ala Leu Asp Leu Leu Thr Ala Asp Lys Gly Gly
1 5 10 15

Thr Cys Met Phe'
20

<210> 47

<211> 20

<212> PRT

<213> Human endogenous retrovirus Fc (2)

<400> 47
Ala Gln Asn Arg Gln Ala Leu Asp Leu Leu Met Ala Glu Lys Gly Arg
1 5 10 15

Thr Cys Leu Phe

20
<210> 48
<211> 20
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: synthetic
peptide
<400> 48
Ala Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Arg Gly Gly
1 5 10 15
Leu Cys Lys Phe
20
<210> 49
<211s> 20
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide
<400> 49
Leu Gln Asn Cys Arg Cys Leu Asp Leu Leu Phe Leu Ser Arg Gly Gly
1 5 10 15

Leu Cys Ala Phe
20

<210s> 50
<211s> 20
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<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide

<400> 50
Leu Gln Asn Arg Arg Gly Leu Asp Met Leu Thr Ala Ala Arg Gly Gly
1 5 10 15

Leu Cys Leu Phe
20

<210> 51

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide

<400> 51
Leu Gln Asn Arg Arg Gly Leu Asp Leu Leu Thr Ala Glu Arg Gly Gly
1 5 10 15

Ile Cys Leu Phe
20 -

<210> 52

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide

<400> 52
Leu Gln Asn Arg Arg Gly Leu Asp Ile Leu Phe Leu Gln Arg Gly Gly
1 5 10 15

Leu Cys Ala Phe
20

<210> 53

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide

<400> 53
Leu @Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Leu Lys Arg Gly Gly
1 5 10 15

Leu Cys Ala Phe
20
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<210> 54

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide

<400> 54
Leu Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Leu Lys Arg Gly Gly
1 5 10 15

Leu Cys Val Phe
20

<210> 55

<211l> 58

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:
oligonucleotide

<400> 55
atacatcteg agaccggtee aactagaacc atgaacttca attatcattt catctgga

<210> 56

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:
oligonucleotide

<400> 56
atacatacge gtctatgtta aggtcaaata tgagccacc

<210> 57

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:
oligonucleotide

<400> 57
tagtccttca aategecegeg gtttagactt gctaa

<210> 58

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:
oligonucleotide

58

39

35
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<400> 58
acaagggggt acctgtttat ttttagggga aga

<210> 59

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:
oligonucleotide

<400> 59
ccgctgaaag agggggcata tgtttatttt tagggga

<210> 60

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:
oligonucleotide

<400> 60 :
aaccgctgaa agagggggta cctgtttage tttaggggaa ga

<210> 61

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:
oligonucleotide

<400> 61
aaccgctgaa caagggggta cctgtttage tttaggggaa ga

<210> 62

<211l> 28

<212> DNA '

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: primer

<400> 62
ctteggegte tctegagaga cgecgaag

<210> 63

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: primer

<400> 63

PCT/EP2005/003339

33

37

42

42

28
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caaaacagaa gaggattaga tctacttaca gc 32

<210> 64

<211l> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 64
tacttacage agagagagga ggtatctgct tag 33

<210> 65

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 65
gggaggtatc tgcttatttt tacaggaaaa atgtt 35

<210> 66

<211> 48

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 66
acttacagca gagagaggag gtatctgett atttttacag gaaaaatg 48

<210> 67

<211> 20

<212> PRT

<213> Ebola virus

<400> 67
Ile Leu Asn Arg Lys Ala Ile Asp Phe Leu Leu Gln Arg Trp Gly Gly
1 5 10 15

Thr Cys His Ile
20

<210> 68

<211s> 20

<212> PRT

<213> Marburg virus

<400> 68
Leu Ile Asn Arg His Ala Ile Asp Phe Leu Leu Thr Arg Trp Gly Gly
1 5 10 15

Thr Cys Lys Val
20
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<210> 69
<211> 1998
<212> DNA
<213> Moloney murine leukaemia virus

<220>
<221> CDS
<222> (1)..(1998)

<223> coding sequence of envelope protein

<400> 69
atg gcg cgt tca acg ctc tca aaa ccc ctt aaa aat aag gtt aac ccg 48
Met Ala Arg Ser Thr Leu Ser Lys Pro Leu Lys Asn Lys Val Asn Pro

1 5 10 15

cga ggc ccc cta atc cce tta att ctt ctg atg ctc aga ggg gtc agt 96
Arg Gly Pro Leu Ile Pro Leu Ile Leu Leu Met Leu Arg Gly Val Ser
20 25 30

act gct teg cece gge tce agt cet cat caa gtc tat aat atc acc tgg 144
Thr Ala Ser Pro Gly Ser Ser Pro His Gln Val Tyr Asn Ile Thr Trp
35 40 45

gag gta acc aat gga gat cgg gag acg gta tgg gca act tct ggc aac 192
Glu Val Thr Asn Gly Asp Arg Glu Thr Val Trp Ala Thr Ser Gly Asn
50 55 60

cac cct ctg tgg acc tgg tgg cct gac ctt ace cca gat tta tgt atg 240
His Pro Leu Trp Thr Trp Trp Pro Asp Leu Thr Pro Asp Leu Cys Met
65 70 75 80

tta gcc cac cat gga cca tct tat tgg ggg cta gaa tat caa tecec cet 288
Leu Ala His His Gly Pro Ser Tyr Trp Gly Leu Glu Tyr Gln Ser Pro
85 90 S5

ttt tet tet cec ceg ggg cce cet tgt tge tca ggg gge agc agc cca 336
Phe Ser Ser Pro Pro Gly Pro Pro Cys Cys Ser Gly Gly Ser Ser Pro
100 105 110

ggc tgt tec aga gac tge gaa gaa cct tta acc tce cte ace cct cgg 384
Gly Cys Ser Arg Asp Cys Glu Glu Pro Leu Thr Ser Leu Thr Pro Arg
115 120 125

tgc aac act gec tgg aac aga ctc aag cta gac cag aca act cat aaa 432
Cys Asn Thr Ala Trp Asn Arg Leu Lys Leu Asp Gln Thr Thr His Lys
130 135 140

tca aat gag gga ttt tat gtt tgec ccc ggg cce cac cge cee cga gaa 480
Ser Asn Glu Gly Phe Tyr Val Cys Pro Gly Pro His Arg Pro Arg Glu
145 150 155 160

tcc aag tca tgt ggg ggt cca gac tcc ttc tac tgt gce tat tgg ggce 528
Ser Lys Ser Cys Gly Gly Pro Asp Ser Phe Tyr Cys Ala Tyr Trp Gly
165 170 175

tgt gag aca acc ggt aga get tac tgg aag cce tce tea teca tgg gat 576
Cys Glu Thr Thr Gly Arg Ala Tyr Trp Lys Pro Ser Ser Ser Trp Asp
180 i85 190

ttc atc aca gta aac aac aat cte acc tet gac cag gect gtc cag gta 624
Phe Ile Thr Val Asn Asn Asn Leu Thr Ser Asp Gln Ala Val Gln Val
195 200 205

tgce aaa gat aat aag tgg tgc aac ccc tta gtt att cgg ttt aca gac 672
Cys Lys Asp Asn Lys Trp Cys Asn Pro Leu Val Ile Arg Phe Thr Asp
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210 215 220

gce ggg aga cgg gtt act tece tgg acc aca gga cat tac tgg ggc tta 720
Ala Gly Arg Arg Val Thr Ser Trp Thr Thr Gly His Tyr Trp Gly Leu
225 230 235 240

cgt ttg tat gtc tcc gga caa gat cca ggg ctt aca ttt ggg atc cga 768
Arg Leu Tyr Val Ser Gly Gln Asp Pro Gly Leu Thr Phe Gly Ile Arg
245 250 255

ctc aga tac caa aat cta gga ccc cge gtc cca ata ggg cca aac ccc 816
Leu Arg Tyr Gln Asn Leu Gly Pro Arg Val Pro Ile Gly Pro Asn Pro
260 265 270

gtt ctg gca gac caa cag cca ctc tcc aag ccc aaa cct gtt aag tcg 864
Val Leu Ala Asp Gln Gln Pro Leu Ser Lys Pro Lys Pro Val Lys Ser
275 280 285

cct tca gtc acc aaa cca ccc agt ggg act cct ctec tee cct acc caa 912
Pro Ser Val Thr Lys Pro Pro Ser Gly Thr Pro Leu Ser Pro Thr Gln
290 295 300

ctt cca ccg geg gga acg gaa aat agg ctg cta aac tta gta gac gga 960
Leu Pro Pro Ala Gly Thr Glu Asn Arg Leu Leu Asn Leu Val Asp Gly
305 310 315 320

gcc tac caa gcc cte aac cte acc agt cet gac aaa acc caa gag tgce 1008
Ala Tyr Gln Ala Leu Asn Leu Thr Ser Pro Asp Lys Thr Gln Glu Cys
325 330 335

tgg ttg tgt cta gta gcg gga cce cce tac tac gaa ggg gtt gcc gte 1056
Trp Leu Cys Leu Val Ala Gly Pro Pro Tyr Tyr Glu Gly val Ala val
340 345 350

ctg ggt acc tac tcc aac cat acc tct gct cca gec aac tgce tee gtg 1104
Leu Gly Thr Tyr Ser Asn His Thr Ser Ala Pro Ala Asn Cys Ser Vval
355 : 360 365

gcc tce caa cac aag ttg acc ctg tcc gaa gtg acc gga cag gga ctc 1152
Ala Ser Gln His Lys Leu Thr Leu Ser Glu Val Thr Gly Gln Gly Leu
370 375 380

tgc ata gga gca gtt ccc aaa aca cat cag gcc cta tgt aat acc acc 1200
Cys Ile Gly Ala Val Pro Lys Thr His Gln Ala Leu Cys Asn Thr Thr
385 390 395 400

cag aca agc agt cga ggg tcc tat tat cta gtt gcc cct aca ggt acc 1248
Gln Thr Ser Ser Arg Gly Ser Tyr Tyr Leu Val Ala Pro Thr Gly Thr
405 410 415

atg tgg gect tgt agt acc ggg ctt act cca tgc atc tce acc acc ata 1296
Met Trp Ala Cys Ser Thr Gly Leu Thr Pro Cys Ile Ser Thr Thr Ile
420 425 430

ctg aac ctt acc act gat tat tgt gtt ctt gtc gaa cte tgg cca aga 1344
Leu Asn Leu Thr Thr Asp Tyr Cys Val Leu Val Glu Leu Trp Pro Arg
435 440 445

gte acc tat cat tcec cec age tat gtt tac ggc ctg ttt gag aga tcc 1392
Val Thr Tyr His Ser Pro Ser Tyr Val Tyr Gly Leu Phe Glu Arg Ser
450 455 460

aac cga cac aaa aga gaa ccg gtg tcg tta acc ctg geoec cta tta ttg 1440
Asn Arg His Lys Arg Glu Pro Val Ser Leu Thr Leu Ala Leu Leu Leu
465 470 475 480
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ggt gga cta acc atg ggg gga att gcc get gga ata gga aca ggg act 1488
Gly Gly Leu Thr Met Gly Gly Ile Ala Ala Gly Ile Gly Thr Gly Thr
485 490 495

act gct cta atg gecec act cag caa ttc cag cag ctc caa gcc gca gta 1536
Thr Ala Leu Met Ala Thr Gln Gln Phe Gln Gla Leu Gln Ala Ala Vval
500 505 510

cag gat gat ctc agg gag gtt gaa aaa tca atc tct aac cta gaa aag 1584
Gln Asp Asp Leu Arg Glu Val Glu Lys Ser Ile Ser Asn Leu Glu Lys
515 520 525

tct cte act tcec ctg tet gaa gtt gte cta cag aat cga agg ggc cta 1632
Ser Leu Thr Ser Leu Ser Glu Val Val Leu Gln Asn Arg Arg Gly Leu
530 535 540

gac ttg tta ttt cta aaa gaa gga ggg ctg tgt gct gct cta aaa gaa 1680
Asp Leu Leu Phe Leu Lys Glu Gly Gly Leu Cys Ala Ala Leu Lys Glu
545 550 555 560

gaa tgt tgc ttc tat gecg gac cac aca gga cta gtg aga gac agc atg 1728
Glu Cys Cys Phe Tyr Ala Asp His Thr Gly Leu Val Arg Asp Ser Met
565 570 575

gcc aaa ttg aga gag agg ctt aat ¢ag aga cag aaa ctg ttt gag tca 1776
Ala Lys Leu Arg Glu Arg Leu Asn Gln Arg Gln Lys Leu Phe Glu Ser
580 585 590

act caa gga tgg ttt gag gga ctg ttt aac aga tcc cct tgg ttt ace 1824
Thr Gln Gly Trp Phe Glu Gly Leu Phe Asn Arg Ser Pro Trp Phe Thr
595 600 605

acc ttg ata tect acc att atg gga ccc cte att gta cte cta atg att 1872
Thr Leu Ile Ser Thr Ile Met Gly Pro Leu Ile Val Leu Leu Met Ile
610 615 620

ttg ctc ttc gga ccc tge att ctt aat cga tta gtc caa ttt gtt aaa 1920
Leu Leu Phe Gly Pro Cys Ile Leu Asn Arg Leu Val Gln Phe Val Lys
625 630 635 640

gac agg ata tca gtg gtc cag gect cta gtt ttg act caa caa tat cac 1968
Asp Arg Ile Ser Val Val Gln Ala Leu Val Leu Thr Gln Gln Tyr His
645 650 655

cag ctg aag cct ata gag tac gag cca tag 1998
Gln Leu Lys Pro Ile Glu Tyr Glu Pro
660 665

<210> 70

<211l> 665

<212> PRT

<213> Moloney murine leukaemia virus

<400> 70
Met Ala Arg Ser Thr Leu Ser Lys Pro Leu Lys Asn Lys Val Asn Pro
1 5 10 15
Arg Gly Pro Leu Ile Pro Leu Ile Leu Leu Met Leu Arg Gly Val Ser
20 25 30
Thr Ala Ser Pro Gly Ser Ser Pro His Gln Val Tyr Asn Ile Thr Trp
35 40 45

Glu val Thr Asn Gly Asp Arg Glu Thr Val Trp Ala Thr Ser Gly Asn
50 55 60

His Pro Leu Trp Thr Trp Trp Pro Asp Leu Thr Pro Asp Leu Cys Met



65
Leu

Phe
Gly
Cys
Ser

145
Ser

Cys
Phe
Cys
Ala
225
Arg
Leu
val
Pro
Leu
305
Ala
Trp
Leu
Ala
Cys
385
Gln
Met
Leu
Val
Asn
465
Gly
Thr
Gln
Ser
Asp
545
Glu

Ala
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Ala
Ser
Cys
Asn
130
Asn
Lys
Glu
Ile
Lys
210
Gly
Leu
Arg
Leu
Ser
290
Pro
Tyr
Leu
Gly
Ser
370
Ile
Thr
Trp
Asn
Thr
450
Arg
Gly
Ala
Asp
Leu

530
Leu

cys

Lys

His
Ser
Ser
115
Thr
Glu
Ser
Thr
Thr
195
Asp
Arg
Tyr
Tyr
Ala
275
val
Pro
Gln
Cys
Thxr
355
Gln
Gly
Ser
Ala
Leu
435
Tyxr
His
Leu
Leu
Asp
515
Thr
Leu

Cys

Leu

His
Pro
100
Arg
Ala
Gly
Cys
Thr
180
Val
Asn
Arg
Val
Gln
260
Asp
Thr
Ala
Ala
Leu
340
Tyr
His
Ala

Ser

Met
500
Leu
Ser
Phe
Phe

Arg
580

Gly

85
Pro
Asp
Trp
Phe
Gly
165
Gly
Asn
Lys
Val
Ser
245
Asn
Gln
Lys
Gly
Leu
325
vVal
Ser
Lys
Val
Arg
405
Ser
Thr
Ser
Arg
Met
485
Ala
Arg
Leu
Leu
Tyr

565
Glu

70
Pro

Gly
Cys
Asn
Tyr
150
Gly
Arg
Asn
Trp
Thr
230
Gly
Leu
Gln
Pro
Thr
310
Asn
Ala
Asn
Leu
Pro
390
Gly
Thr
Asp
Pro
Glu
470
Gly
Thr
Glu
Ser
Lys
550
Ala

Arg

Ser
Pro
Glu
Arg
135
val
Pro
Ala
Asn
Cys
215
Ser
Gln
Gly
Pro
Pro
295
Glu

Leu

Gly

Thr
375
Lys
Ser
Gly
Tyr
Ser
455
Pro
Gly
Gln
Val
Glu
535
Glu
Asp

Leu

Tyr
Pro
Glu
120
Leu
Cys
Asp
Tyr
Leu
200
Asn
Trp
Asp
Pro
Leu
280
Ser
Asn
Thr
Pro
Thr
360
Leu
Thr
Tyr
Leu
Cys
440
Tyr
Val
Ile
Gln
Glu
520
Val
Gly
His

Asn

Trp
Cys
105
Pro
Lys
Pro
Ser
Trp
185
Thr
Pro
Thr
Pro
Arg
265
Ser
Gly
Arg

Ser

Ser
Ala
Phe
505
Lys
Val
Gly
Thr

Gln
585
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Gly

90
Cys
Leu
Leu
Gly
Phe
170
Lys
Ser
Leu
Thr
Gly
250
Val
Lys
Thr
Leu
Pro
330
Tyr
Ala
Glu
Gln
Leu
410
Pro
Leu
Tyr
Leu
Ala
490
Gln
Ser
Leu
Leu
Gly

570
Arg

75
Leu

Ser
Thr
Asp
Pro
155
Tyr
Pro
Asp
Val
Gly
235
Leu
Pro
Pro
Pro
Leu
315
Asp
Tyr
Pro
Val
Ala
395
Val
Cys
Val
Gly
Thr
475
Gly
Gln
Ile
Gln
Cys
555

Leu

Gln

Glu
Gly
Ser
Gln
140
His
Cys
Ser
Gln
Ile
220
His
Thr
Ile
Lys
Leu
300
Asn
Lys
Glu
Ala
Thr
380
Leu
Ala
Ile
Glu
Leu
460
Leu
Ile
Leu
Ser
Asn
540
Ala
Val

Lys

Tyr
Gly
Leu
125
Thr
Arg
Ala
Ser
Ala
205
Arg
Tyr
Phe
Gly
Pro
285
Ser
Leu
Thr
Gly
Asn
365
Gly
Cys
Pro
Ser
Leu
445
Phe
Ala
Gly
Gln
Asn
525
Arg
Ala
Arg

Leu

Gln
Ser
110
Thr
Thr
Pro
Tyr
Ser
190
Val
Phe
Trp
Gly
Pro
270
Val
Pro
val
Gln
val
350
Cys
Gln
Asn
Thr
Thr
430
Trp
Glu
Leu
Thr
Ala
510
Leu
Arg
Leu

Asp

Phe
590

Ser

95
Ser
Pro
His
Arg
Trp
175
Trp
Gln
Thr
Gly
Ile
255
Asn
Lys
Thr
Asp
Glu
335
Ala
Ser
Gly
Thr
Gly
415
Thr
Pro
Arg
Leu
Gly
495
Ala
Glu
Gly
Lys
Ser

575
Glu

PCT/EP2005/003339

80
Pro

Pro
Arg
Lys
Glu
160
Gly
Asp
Val
Asp
Leu
240
Arg
Pro
Ser
Gln
Gly
320
Cys
val
Val
Leu
Thr
400
Thr
Ile
Arg
Ser
Leu
480
Thr
Val
Lys
Leu
Glu
560

Met

Ser
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Thr Gln Gly Trp Phe Glu Gly Leu Phe Asn Arg Ser Pro Trp Phe Thr
595 600 605
Thr Leu Ile Ser Thr Ile Met Gly Pro Leu Ile Val Leu Leu Met Tle
610 615 620
Leu Leu Phe Gly Pro Cys Ile Leu Asn Arg Leu Val Gln Phe Val Lys
625 630 635 640
Asp Arg Ile Ser Val Val Gln Ala Leu Val Leu Thr Gln Gln Tyr His
645 650 655

Gln Leu Lys Pro Ile Glu Tyr Glu Pro

660 665
<210> 71
<211> 1761
<212> DNA

<213> Mason-Pfizer monkey virus

<220>
<221> CDS
<222> (1) ..{(1761)

<223> coding sequence of envelope protein

<400> 71
atg aac tte aat tat cat ttc atc tgg agec tta gtg ata cta tct caa 48
Met Asn Phe Asn Tyr His Phe Ile Trp Ser Leu Val Ile Leu Ser Gln

1 5 10 15

ata tct caa gtt caa gcc ggt ttt gga gat ccg cgt gaa gcc ctg gea 96
Ile Ser Gln Val Gln Ala Gly Phe Gly Asp Pro Arg Glu Ala Leu Ala
20 25 30

gaa ata caa caa aaa cat ggt aaa cct tgt gac tgt get gga gga tat 144
Glu Ile Gln Gln Lys His Gly Lys Pro Cys Asp Cys Ala Gly Gly Tyr
35 40 45

gtt tcc tcec cca ceg att aac tet ctt aca act gtt tct tge tct act 192
Val Ser Ser Pro Pro Ile Asn Ser Leu Thr Thr Val Ser Cys Ser Thr
50 55 60

cat act gct tat tca gtg aca aac tcc cta aaa tgg cag tgt gtg tca 240
His Thr Ala Tyr Ser Val Thr Asn Ser Leu Lys Trp Gln Cys Val Ser
65 70 75 80

act ccc act acc cct agc aat aca cat ata gga agt tgt ccc ggt gaa 288
Thr Pro Thr Thr Pro Ser Asn Thr His Ile Gly Ser Cys Pro Gly Glu
85 920 95

tgc aac acg atc teca tat gat tect gta cat gec tet tge tat aac cac 336
Cys Asn Thr Ile Ser Tyr Asp Ser Val His Ala Ser Cys Tyr Asn His
100 105 110

tat caa caa tgt aac att ggt aat aaa aca tat ctc act gce act ata 384
Tyr Gln Gln Cys Asn Ile Gly Asn Lys Thr Tyr Leu Thr Ala Thr Tle
115 120 125

act gga gat aga act cct gec att ggt gac ggg aat gte cct aca gta 432
Thr Gly Asp Arg Thr Pro Ala Ile Gly Asp Gly Asn Val Pro Thr Val
130 135 140

cta ggg act agt cac aac ctec att aca gea ggc tgt cce aat ggt aaa 480
Leu Gly Thr Ser His Asn Leu Ile Thr Ala Gly Cys Pro Asn Gly Lys
145 150 155 160

aag ggc caa gtg gte tgt tgg aat age cga cct tet gtt cat ata tet 528
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Lys Gly Gln Val Val Cys Trp Asn Ser Arg Pro Ser Val His Ile Ser
165 170 175

gat gga gga ggg cct caa gat aag gce cgc gac att ata gta aat aaa 576
Asp Gly Gly Gly Pro Gln Asp Lys Ala Arg Asp Ile Ile Val Asn Lys
180 185 190

aag ttt gag gaa ttg cac agg tcg ctg ttc cca gaa ctt tect tac cat 624
Lys Phe Glu Glu Leu His Arg Ser Leu Phe Pro Glu Leu Ser Tyr His
195 200 205

cct ctg gec ttg cce gaa gee cgt ggt aaa gaa aaa att gac gca cac 672
Pro Leu Ala Leu Pro Glu Ala Arg Gly Lys Glu Lys Ile Asp Ala His
210 215 220

act ctt gat ctc ctt gee act gta cat agt tta ctc aat gct tcc caa 720
Thr Leu Asp Leu Leu Ala Thr Val His Ser Leu Leu Asn Ala Ser Gln
225 230 235 240

ccc agt tta gee gaa gat tgc tgg ctg tge tta cag tca gga gat ccc 768
Pro Ser Leu Ala Glu Asp Cys Trp Leu Cys Leu Gln Ser Gly Asp Pro
245 250 255

gtt cct ctt gece ctg ccc tat aat gat aca ctc tgc tet aac ttt gee 816
Val Pro Leu Ala Leu Pro Tyr Asn Asp Thr Leu Cys Ser Asn Phe Ala
260 265 270

tgt tta tect aat cac tce tge cct tta acc cce cet kit tta gta cag 864
Cys Leu Ser Asn His Ser Cys Pro Leu Thr Pro Pro Phe Leu Val Gln
275 280 285

cce ttt aac ttec act gat tce aat tge ctt tac gct cat tat caa aac 912
Pro Phe Asn Phe Thr Asp Ser Asn Cys Leu Tyr Ala His Tyr Gln Asn
290 295 300

aac tca ttt gac ata gat gta ggt cta gct age ttt act aat tgc tct 960
Asn Ser Phe Asp Ile Asp Val Gly Leu Ala Ser Phe Thr Asn Cys Ser
305 310 315 ! 320

agc tat tat aac gtt tect aca gec tece aaa ccc tet aat tce cta tge 1008
Ser Tyr Tyr Asn Val Ser Thr Ala Ser Lys Pro Ser Asn Ser Leu Cys
325 330 335

gcc cca aac agce teg gtt ttt gta tgc ggt aac aat aag gca tac act 1056
Ala Pro Asn Ser Ser Val Phe Val Cys Gly Asn Asn Lys Ala Tyr Thr
340 345 350

tat cta ccc aca aat tgg acg gga agt tgt gta ctt get act ctt ttg 1104
Tyr Leu Pro Thr Asn Trp Thr Gly Ser Cys Val Leu Ala Thr Leu Leu
355 360 365

cce gat ata gac atc att cca ggt agt gag cct gtc ccc att cca get 1152
Pro Asp Ile Asp Ile Ile Pro Gly Ser Glu Pro Val Pro Tle Pro Ala
370 375 380

att gat cat ttt tta ggc aaa gecc aaa aga gca atc caa ctt atc ccce 1200
Ile Asp His Phe Leu Gly Lys Ala Lys Arg Ala Ile Gln Leu Ile Pro
385 390 395 400

ctg ttc gta ggg tta ggt ata act act gca gta tct act ggg get get 1248
Leu Phe Val Gly Leu Gly Ile Thr Thr Ala Val Ser Thr Gly Ala Ala
405 410 415

ggt cta ggg gtt técnatc act caa tat aca aaa tta tct cat caa cta 1296
Gly Leu Gly Val Ser Ile Thr Gln Tyr Thr Lys Leu Ser His Gln Leu
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420 425 430

ata tca gat gtt caa gct att tct age act ata caa gat ctc caa gat 1344
Ile Ser Asp Val Gln Ala Ile Ser Ser Thr Ile Gln Asp Leu Gln Asp
435 440 445

cag gta gac tct cta gca gaa gta gta ctg caa aac aga aga gga tta 1382
Gln Vval Asp Ser Leu Ala Glu Val Val Leu Gln Asn Arg Arg Gly Leu
450 455 460

gat cta ctt aca gca gag cag gga ggt atc tge tta gcc tta cag gaa 1440
Asp Leu Leu Thr Ala Glu Gln Gly Gly Ile Cys Leu Ala Leu Gln Glu
465 470 475 480

aaa tgt tgt ttc tac gec aat aaa teot gga atc gtc aga gac aag att 1488
Lys Cys Cys Phe Tyr Ala Asn Lys Ser Gly Ile Val Arg Asp Lys Ile
485 490 495

aaa aac cta caa gac gac tta gaa aga cgc cga aga caa ctg atce gac 1536
Lys Asn Leu Gln Asp Asp Leu Glu Arg Arg Arg Arg Gln Leu Ile Asp
500 505 510

aac cca ttt tgg acc agt ttt cat gga ttc cte cct tat gtt atg ccc 1584
Asn Pro Phe Trp Thr Ser Phe His Gly Phe Leu Pro Tyr Val Met Pro
515 520 525

cta tta ggc cct ttg ctt tge tta ttg ctt gtg tta tect ttc ggt cca 1632
Leu Leu Gly Pro Leu Leu Cys Leu Leu Leu Val DLeu Ser Phe Gly Pro
530 535 540

att att ttc aac aag ctt atg acc ttt att aaa cat caa att gag agc 1680
Ile Ile Phe Asn Lys Leu Met Thr Phe Tle Lys His Gln Ile Glu Ser
545 550 555 560

atc cag gcc aaa cct ata caa gte cat tat cat cgc ctt gaa caa gaa 1728
Ile Gln Ala Lys Pro Ile Gln Val His Tyr His Arg Leu Glu Gln Glu
565 570 575

gac agt ggt ggc tca tat ttg acc tta aca tag 1761
Asp Ser Gly Gly Ser Tyr Leu Thr Leu Thr
580 585

<210> 72

<211> 586

<212> PRT

<213> Mason-Pfizer monkey virus

<400> 72
Met Asn Phe Asn Tyr His Phe Ile Trp Ser Leu Val Ile Leu Ser Gln
1 5 10 15
Ile Ser Gln Val Gln Ala Gly Phe Gly Asp Pro Arg Glu Ala Leu Ala
20 25 30
Glu Ile Gln Gln Lys His Gly Lys Pro Cys Asp Cys Ala Gly Gly Tyr
35 40 45
Val Ser Ser Pro Pro Ile Asn Ser Leu Thr Thr Val Ser Cys Ser Thr
50 55 60
His Thr Ala Tyr Ser Val Thr Asn Ser Leu Lys Trp Gln Cys Val Ser
65 70 75 80
Thr Pro Thr Thr Pro Ser Asn Thr His Tle Gly Ser Cys Pro Gly Glu
85 90 95
Cys Asn Thr Ile Ser Tyr Asp Ser Val His Ala Ser Cys Tyr Asn His
100 105 110
Tyr ‘Gln Gln Cys Asn Ile Gly Asn Lys Thr Tyr Leu Thr Ala Thr Ile
115 120 125



Thr
Leu
145
Lys
Asp
Lys
Pro
Thr
225
Pro
Val
Cys
Pro
Asn
305
Ser
Ala
Tyxr
Pro
Ile
385
Leu
Gly
Ile
Gln
Asp
465
Lys
Lys
Asn
Leu
Ile
545
Ile

Asp

<210> 73

WO 2005/095442

Gly
130
Gly
Gly
Gly
Phe
Leu
210
Leu
Ser
Pro
Leu
Phe
290
Ser
Tyr
Pro
Leu
Asp
370
Asp
Phe
Leu
Ser
Val
450
Leu
Cys
Asn
Pro
Leu
530
Ile
Gln

Ser

Asp
Thr
Gln
Gly
Glu
195
Ala
Asp
Leu
Leu
Ser
275
Asn
Phe
Tyr
Asn
Pro
355
Ile
His
Val
Gly
Asp
435
Asp

Leu

Cys

Leu

Phe
515
Gly
Phe
Ala

Gly

<211s> 1617
<212> DNA
<213> Human

Arg
Ser
Val
Gly
180
Glu
Leu
Leu
Ala
Ala
260
Asn
Phe
Asp
Asn
Ser
340
Thr
Asp
Phe
Gly
Val
420
Val
Ser
Thr
Phe
Gln
500
Trp
Pro
Asn
Lys

Gly
580

Thr
His
Val
165
Pro
Leu
Pro
Leu
Glu
245
Leu
His
Thr
Ile
val
325
Ser
Asn
Ile
Leu
Leu
405
Ser
Gln

Leu

Ala

Tyr
485
AsSp
Thr
Leu
Lys
Pro

565
Ser

Pro
Asn
150
Cys
Gln
His
Glu
Ala
230
Asp
Pro
Ser
AsSp
Asp
310
Ser
Val
Trp
Ile
Gly
390
Gly
Tle
Ala
Ala
Glu
470
Ala
Asp
Ser
Leu
Leu
550
Ile

Tyr

Ala
135
Leu
Trp
Asp
Arg
Aia
215
Thr
Cys
Tyr
Cys
Ser
295
Val
Thr
Phe
Thr
Pro
375
Lys
Ile
Thr
Tle
Glu
455
Gln
Asn
Leu
Phe
Cys
535
Met
Gln

Leu

Ile
Ile
Asn
Lys
Ser
200
Arg
val
Trp
Asn
Pro
280
Asn
Gly
Ala
Val
Gly
360
Gly
Ala
Thr
Gln
Ser
440
Val
Gly
Lys
Glu

'

His
520
Leu
Thr
val

Thr

Gly
Thr
Ser
Ala
185
Leu
Gly
His
Leu
Asp
265
Leu
Cys
Leu
Ser
Cys
345
Ser
Ser
Lys
Thr
Tyr
425
Ser
Val
Gly
Ser
Arg
505
Gly

Leu

endogenous retrovirus W
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Asp
Ala
Arg
170
Arg
Phe
Lys
Ser
Cys
250
Thr
Thr
Leu
Ala
Lys
330
Gly
Cys
Glu
Arg
Ala
410
Thr
Thr
Leu
Ile
Qly
490
Arg
Phe
Leu
Ile
Tyx

570
Thr

Gly
Gly
155
Pro
Asp
Pro
Glu
Leu
235
Leu
Leu
Pro
Tyr
Ser
315
Pro
Asn
Val
Pro
Ala
395
Val
Lys
Ile
Gln
Cys
475
Ile
Arg
Leu
Val
Lys

555
His

Asn
140
Cys
Ser
Ile
Glu
Lys
220
Leu
Gln
Cys
Pro
Ala
300
Phe
Ser
Asn
Leu
Val
380
Ile
Ser
Leu
Gln
Asn
460
Leu
Val
Arg
Pro
Leu
540
His

Arg

Val
Pro
val
Ile
Leu
205
Ile
Asn
Ser
Ser
Phe
285
His
Thr
Asn
Lys
Ala
365
Pro
Gln
Thr
Ser
Asp
445
Arg
Ala
Arg
Gln
Tyr
525
Ser

Gln

Leu

Pro

Asn

Val
190
Ser
Asp
Ala
Gly
Asn
270
Leu
Tyr
Asn
Ser
Ala
350
Thr
Ile
Leu
Gly

His
430
Leu
Arg
Leu
Asp
Leu
510
val
Phe
Ile

Glu

Thr
Gly
Ile
175
Asn
Tyr
Ala
Ser
Asp
255
Phe
Val
Gln
Cys

Leu
335

Tyr
Leu
Pro
Ile
Ala
415
Gln
Gln
Gly
Gln
Lys
495
Ile
Met
Gly

Glu

Gln
575
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Val
Lys
160
Ser
Lys
His
His
Gln
240
Pro
Ala
Gln
Asn
Ser
320
Cys
Thr
Leu
Ala
Pro
400
Ala
Leu
Asp
Leu
Glu
480
Ile
Asp
Pro
Pro
Ser

560
Glu
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<220>

<221> (DS

<222> (1)..(1617)

<223> coding sequence of envelope protein

<400> 73 -
atg gcc ctc cct tat cat att ttt cte ttt act gtt ctt tta cecc tet 48
Met Ala Leu Pro Tyr His Ile Phe Leu Phe Thr Val Leu Leu Pro Ser

1 5 10 15

ttc act cte act gea cce cet cea tge ege tgt atg ace agt agc tcc 96
Phe Thr Leu Thr Ala Pro Pro Pro Cys Arg Cys Met Thr Ser Ser Ser
20 25 30

cct tac caa gag ttt cta tgg aga atg cag cgt ccc gga aat att gat 144
Pro Tyr Gln Glu Phe Leu Trp Arg Met Gln Arg Pro Gly Asn Ile Asp
35 40 45

gce cca teg tat agg agt ctt tet aag gga acc ccc acc ttc act gec 192
Ala Pro Ser Tyr Arg Ser Leu Ser Lys Gly Thr Pro Thr Phe Thr Ala
50 55 60

cac acc cat atg ccc cge aac tge tat cac tet gcc act ctt tge atg 240
His Thr His Met Pro Arg Asn Cys Tyr His Ser Ala Thr Leu Cys Met
65 70 75 80

cat gca aat act cat tat tgg aca gga aaa atg att aat cct agt tgt 288
His Ala Asn Thr His Tyr Trp Thr Gly Lys Met Ile Asn Pro Ser Cys
85 90 95

cct gga gga ctt gga gte act gte tgt tgg act tac tte acc caa act 336
Pro Gly Gly Leu Gly Val Thr Vval Cys Trp Thr Tyr Phe Thr Gln Thr
100 105 110

ggt atg tct gat ggg ggt gga gtt caa gat cag gca aga gaa aaa cat 384
Gly Met Ser Asp Gly Gly Gly Val Gln Asp Gln Ala Arg Glu Lys His
115 : 120 125

gta aaa gaa gta atc tecec caa ctc acc €gg gta cat ggc acc tet age 432
Val Lys Glu Val Ile Ser Gln Leu Thr Arg Val His Gly Thr Ser Ser
130 135 140

ccc tac aaa gga cta gat cte tca aaa cta cat gaa acc ctc cgt acc 480
Pro Tyr Lys Gly Leu Asp Leu Ser Lys Leu His Glu Thr Leu Arg Thr
145 150 155 160

cat act cgc ctg gta age cta ttt aat acc acc ctec act ggg ctc cat 528
His Thr Arg Leu Val Ser Leu Phe Asn Thr Thr Leu Thr Gly Leu His
165 170 ’ 175

gag gtc tecg gecc caa aac cct act aac tgt tgg ata tgc cte cce ctg 576
Glu Val Ser Ala Gln Asn Pro Thr Asn Cys Trp Ile Cys Leu Pro Leu
180 185 180

aac ttc agg cca tat gtt teca atc cct gta cct gaa caa tgg aac aac 624
Asn Phe Arg Pro Tyr Val Ser Ile Pro Val Pro Glu Gln Trp Asn Asn
195 200 205

ttec agc aca gaa ata aac acc act tec gtt tta gta gga cct ctt gtt 672
Phe Ser Thr Glu Ile Asn Thr Thr Ser Val Leu Val Gly Pro Leu Val
210 215 220

tce aat ctg gaa ata acc cat acc tca aac ctc acc tgt gta aaa ttt 720
Ser Asn Leu Glu Ile Thr His Thr Ser Asn Leu Thr Cys Val Lys Phe
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225 230 235 240

agce aat act aca tac aca acc aac tcc caa tge atc agg tgg gta act 768
Ser Asn Thr Thr Tyr Thr Thr Asn Ser Gln Cys Ile Arg Trp Val Thr
245 250 255

cct ccc aca caa ata gte tge cta cce tca gga ata ttt ttt gte tgt 816
Pro Pro Thr Gln Ile Val Cys Leu Pro Ser Gly Ile Phe Phe Val Cys
260 265 270

ggt acc tca gcc tat cgt tgt ttg aat gge tct tca gaa tct atg tgce 864
Gly Thr Ser Ala Tyr Arg Cys Leu Asn Gly Ser Ser Glu Ser Met Cys
275 280 285

ttec cte teca tte tta gtg cce cct atg acc atc tac act gaa caa gat 912
Phe Leu Ser Phe Leu Val Pro Pro Met Thr Ile Tyr Thr Glu Gln Asp
290 295 300

tta tac agt tat gtc ata tct aag ccc cgec aac aaa aga gta ccc att 960
Leu Tyr Ser Tyr Val Ile Ser Lys Pro Arg Asn Lys Arg Val Pro Ile
305 310 315 320

ctt cct ttt gtt ata gga gca gga gtg cta ggt geca cta ggt act ggc 1008
Leu Pro Phe Val Ile Gly Ala Gly Val Leu Gly Ala Leu Gly Thr Gly
325 330 335

att ggc ggt atc aca acc tct act cag tte tac tac aaa cta tct caa 1056
Ile Gly Gly Ile Thr Thr Ser Thr Gln Phe Tyr Tyr Lys Leu Ser Gln
340 345 350

gaa cta aat ggg gac atg gaa cgg gtc gce gac tce ctg gtc acc ttg 1104
Glu Leu Asn Gly Asp Met Glu Arg Val Ala Asp Ser Leu Val Thr Leu
355 360 365

caa gat caa ctt aac tcc cta gca gca gta gtc ctt caa aat cga aga 1152
Gln Asp Gln Leu Asn Ser Leu Ala Ala Val Val Leu Gln Asn Arg Arg
370 375 380

gct tta gac ttg cta acc gect gaa aga ggg gga acc tgt tta ttt tta 1200
Ala Leu Asp Leu Leu Thr Ala Glu Arg Gly Gly Thr Cys Leu Phe Leu
385 390 395 400

ggg gaa gaa tgc tgt tat tat gtt aat caa tecc gga atc gtc act gag 1248
Gly Glu Glu Cys Cys Tyr Tyr Val Asn Gln Ser Gly Ile Val Thr Glu
405 410 415

aaa gtt aaa gaa att cga gat cga ata caa cgt aga gca gag gag ctt 1296
Lys Val Lys Glu Ile Arg Asp Arg Ile Gln Arg Arg Ala Glu Glu Leu
420 425 430

cga aac act gga ccc tgg ggc cte ctec age caa tgg atg ccc tgg att 1344
Arg Asn Thr Gly Pro Trp Gly Leu Leu Ser Gln Trp Met Pro Trp Ile
435 440 445

ctc cec tte tta gga cct cta gea get ata ata ttg cta cte cte ttt 1392
Leu Pro Phe Leu Gly Pro Leu Ala Ala Ile Ile Leu Leu Leu Leu Phe
450 455 460

gga ccc tgt atc ttt aac ctec ctt gtt aac ttt gte tet tec aga atc 1440
Gly Pro Cys Ile Phe Asn Leu Leu Val Asn Phe Val Ser Ser Arg Ile
465 470 475 480

gaa gct gta aaa cta caa atg gag ccc aag atg cag tcc aag act aag 1488
Glu Ala Val Lys Leu Gln Met Glu Pro Lys Met Gln Ser Lys Thr Lys
485 490 495
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atc tac cgc aga ccc ctg gac cgg cct get age ceca cga tct gat gtt 1536
Ile Tyr Arg Arg Pro Leu Asp Arg Pro Ala Ser Pro Arg Ser Asp Val
500 505 510

aat gac atc aaa ggec acc cect cct gag gaa atc tca gct gea caa cct 1584
Asn Asp Ile Lys Gly Thr Pro Pro Glu Glu Ile Ser Ala Ala Gln Pro

515 520 525
cta cta cgc ccec aat tca gea gga agc agt tag 1617
Leu Leu Arg Pro Asn Ser Ala Gly Ser Ser
530 535
<210> 74
<211> 538
<212> PRT

<213> Human endogenous retrovirus W

<400> 74
Met Ala Leu Pro Tyr His Ile Phe Leu Phe Thr Val Leu Leu Pro Ser
1 5 10 15
Phe Thr Leu Thr Ala Pro Pro Pro Cys Arg Cys Met Thr Ser Ser Ser
20 25 30
Pro Tyr Gln Glu Phe Leu Trp Arg Met Gln Arg Pro Gly Asn Ile Asp
35 40 45
Ala Pro Ser Tyr Arg Ser Leu Ser Lys Gly Thr Pro Thr Phe Thr Ala
50 55 60
His Thr His Met Pro Arg Asn Cys Tyr His Ser Ala Thr Leu Cys Met
65 70 75 80
His Ala Asn Thr His Tyr Trp Thr Gly Lys Met Ile Asn Pro Ser Cys
85 90 95
Pro Gly Gly Leu Gly Val Thr val Cys Trp Thr Tyr Phe Thr Gln Thr
100 105 110
Gly Met Ser Asp Gly Gly Gly Val Gln Asp Gln Ala Arg Glu Lys His
115 120 125
Val Lys Glu Val Ile Ser Gln Leu Thr Arg Val His Gly Thr Ser Ser
130 135 140
Pro Tyr Lys Gly Leu Asp Leu Ser Lys Leu His Glu Thr Leu Arg Thr
145 150 155 160
His Thr Arg Leu Val Ser Leu Phe Asn Thr Thr Leu Thr Gly Leu His
165 170 175
Glu Val Ser Ala Gln Asn Pro Thr Asn Cys Trp Ile Cys Leu Pro Leu
180 185 190
Asn Phe Arg Pro Tyr Val Ser Ile Pro Val Pro Glu Gln Trp Asn Asn
195 200 205
Phe Ser Thr Glu Ile Asn Thr Thr Ser Val Leu Val Gly Pro Leu Val
210 215 220
Ser Asn Leu Glu Ile Thr His Thr Ser Asn Leu Thr Cys Val Lys Phe
225 230 235 240
Ser Asn Thr Thr Tyr Thr Thr Asn Ser Gln Cys Ile Arg Trp Val Thr
245 250 255
Pro Pro Thr Gln Ile Val Cys Leu Pro Ser Gly Ile Phe Phe Val Cys
260 265 270
Gly Thr Ser Ala Tyr Arg Cys Leu Asn Gly Ser Ser Glu Ser Met Cys
275 280 285
Phe Leu Ser Phe Leu Val Pro Pro Met Thr Ile Tyr Thr Glu Gln Asp
290 295 300
Leu Tyr Ser Tyr Val Ile Ser Lys Pro Arg Asn Lys Arg Val Pro Ile
305 310 315 320
Leu Pro Phe Vval Ile Gly Ala Gly Val Leu Gly Ala Leu Gly Thr Gly
325 330 335
Ile Gly Gly Ile Thr Thr Ser Thr Gln Phe Tyr Tyr Lys Leu Ser Gln
340 345 350
Glu Leu Asn Gly Asp Met Glu Arg Val Ala Asp Ser Leu Val Thr Leu
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355 360 365
Gln Asp Gln Leu Asn Ser Leu Ala Ala Val Val Leu Gln Asn Arg Arg
370 375 380
Ala Leu Asp Leu Leu Thr Ala Glu Arg Gly Gly Thr Cys Leu Phe Leu
385 390 395 400
Gly Glu Glu Cys Cys Tyr Tyr Val Asn Gln Ser Gly Ile val Thr Glu
405 410 415
Lys Val Lys Glu Ile Arg Asp Arg Ile Gln Arg Arg Ala Glu Glu Leu
420 425 430
Arg Asn Thr Gly Pro Trp Gly Leu Leu Ser Gln Trp Met Pro Trp Ile
435 440 445
Leu Pro Phe Leu Gly Pro Leu Ala Ala Ile Ile Leu Leu Leu Leu Phe
450 455 460
Gly Pro Cys Ile Phe Asn Leu Leu Val Asn Phe Val Ser Ser Arg Ile
465 470 475 480
Glu Ala Val Lys Leu Gln Met Glu Pro Lys Met Gln Ser Lys Thr Lys
485 490 495
Ile Tyr Arg Arg Pro Leu Asp Arg Pro Ala Ser Pro Arg Ser Asp Val
500 505 510
Asn Asp Ile Lys Gly Thr Pro Pro Glu Glu Ile Ser Ala Ala Gln Pro
515 520 525
Leu Leu Arg Pro Asn Ser Ala Gly Ser Ser
530 535
<210> 75
<211> 20
<212> PRT
<213> Fowlpox virus
<400> 75
Leu Gln Asn Arg Arg Gly Leu Asp Leu Leu Thr Ala Glu Gln Gly Gly
1 5 10 15
Ile Cys Leu Ala
20
<210> 76
<211> 20
<212> PRT
<213> Simian sarcoma-associated virus
<400> 76
Leu Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Leu Lys Glu Gly Gly
1 5 10 15
Leu Cys Ala Ala
20
<210> 77
<211s 20
<2125 PRT
<213s> Friend virus
<400> 77
Leu Gin Asn Arg Arg Gly Leu Asp Leu Leu Phe Leu Lys Glu Gly Gly
1 5 10 15

Leu Cys Ala Ala
20
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<210>
<211>
<212>

78
20
PRT

<213> python endogenous retrovirus

<400> 78

Leu Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Leu L

1

5

Leu Cys Val Ala

79
20
PRT

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

<400> 79

20

Gibbon leukemia virus X

10
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ys Glu Gly Gly

15

Leu Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Leu Lys Glu Gly Gly

1

5

Leu Cys Ala Ala

<210> 80
<211> 20
<212> PRT

20

10

<213> Simian T-cell leukaemia virus type 1

<400> 80

15

Ala Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly

1

5

Leu Cys Lys Ala

<210> 81
<211>
<212> DNA

<213>

<400> 81
atgggcectge

gatttccegt
accaattgct
tegeccagag
aatctgaaag
cctgatatcece
ggaatagccce

ccaagtacag

1615

20

tectgetggt
tattggaaaa
ggttatgtac
aatggacaag
gactgatgag
gccagaaacc
ctatttgtgt

tctgtaatgt

tetecattete
agctcagcaa
tagctcttce
catagaggcg
gcctgcaaat
tceccatttte
tatggccaaa

tactttcact

10

Human endogenous retrovirus FRD

acgccttcac
ctgctccaaa
actgaaacac
gaattacata
agtettettt
ggacccatct
aggaaaaatg

gtagattcta

tagcagcecta
gtacaggatc
cagggacagce
tttectateg
caacagtaaa
ttactaatat
gaacaaatgt

accaacagac

15

ccgecatect
ccettactec
ttatccagec
atgggaccct
gcaagatttc
caacctaatg
aggcactcectt

ttaccaaaca

60

120

180

240

300

360

420

480
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tacacccaca
cctcagggaa
agtactcgaa
ctcagctcta
aataaaacca
actatagcca
acccccttat
tgtggeccagt
tatgtaaccce
gggaattccc
cteggeatte
tatagccagc
accatgcaag
gacatgttaa
tgggtaaatc
agtttacggg
tettgggtte
ccatgtctece

cagacgaatc

<210> 82

<211l> 538
<212> PRT
<213>

<400> 82

Met Gly Leu Leu Leu Leu

1

Tyr Arg His

Gln Ser Thr Gly Ser Pro

35

Ser Ser Thr
50

accaattceg
ctttgctaga
acttctggtt
cagcggaatg
agggagctaa
ccagctacct
ttecatttcca
cgattcacca
cagacatctt
cgttgececag
tagctggtac
tctecaaagga
aacaaatcga
cggcagcaca
aatcaggaaa
aacgagccac
ttceceettac
taaatctaat

tcagtgcagg

Human endogenous

5

Pro Asp
20 ’

Glu Thr

Phe

Pro

ccatcaacca
taaateccagc
ccggectget
ggttctattg
ccagagccaa
gggcatatca
tatctctaca
atgcctcccec
catagcccect
ggtgaggagg
gggaaccgga
aatagccaac
ctctttagea
gggaggaatt
agtacaagac
tcagggttgg
aggcccactt
aacccaattt

acgccatcct

40

55

Val Leu Ile

Gly Thr Ala

- 29 -
agattcccca

cggttttgece
gattataacc
gaccaaactc
acaccctgeg
gcagtctcag
tgccttaaaa
agtaactgga
ggcaatctct
gcaatccatt
attgctggaa
aacattgaca
gcegtagtcece
tgtttggcct
aacatcagac
ttaaattggg
gttagtctcc
gtctectcete

cgcaatattce

retrovirus FRD

Leu Thr
10

Pro Leu Leu Glu Lys
25

Tyr Ser Thr Asn Cys

Tyr Pro

aacctccaaa
agggacgccc
aatgtctgca
gaaattctcet
teccaagtctt
aattttttgg
ctcaaggagce
ctggaacttg
ctcttccaat
tcattcecect
tcacaaaagc
ccatggctaa
ttcaaaatceg
tagatgaaaa
aactcctaaa
aaggaacttg
tacttttgcet
gccttecagge

aagagtcacc
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tattactttt
aagctcatgce
aatttccaac
tttttgggaa
agcaggcatg
aacctecectc
cttttatatt
taccataggc
accaatctat
tectegeggga
ttcecteace
agcettaacg
tcgaggacta
atgttgettt
tcaagcctce
gaaatggttc
cectttttggt
cataaagctc

cttet

Pro Ser Leu Ala Ala

15

Ala Gln Gln Leu Leu

30

Trp Leu Cys Thr Ser

45

Ala Ser Pro Arg Glu

60

540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1615



Trp

65

Asn

Lys

Ile

Ala

Cys

145

TyY

Asn

Cys

Pro

Ala

225

Asn

Leu

Ser

Sexr

Ile
305
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Thr

Leu

Gln

Phe

Lys

130

Asn

Thr

Ile

Gln

Ala

210

Glu

Lys

Ala

Glu

Thr

290

His

Ser

Lys

Asp

Thr

115

Arg

Val

His

Thr

Gly

195

Asp

Trp

Thr

Gly

Phe

275

Cys

Gln

Ile Glu

Gly Leu
85

Phe Pro
100

Asn Ile

Lys Asn

Thr Phe

Asn Gln
165

Phe Pro
180

Arg Pro

Tyxr Asn

-

Val Leu

Lys Gly
245

Met Thr

260

Phe Gly

Leu Lys

Cys Leu

Ala

70

Met

Asp

Asn

Gly

Thr

150

Phe

Gln

Ser

Gln

Leu

230

Ala

Ile

Thr

Thr

Pro
310

Glu

Arg

Ile

Leu

Thr

135

val

Arg

Gly

Ser

Cys

215

Asp

Asn

Ala

Ser

Gln

295

Ser

Leu

Pro

Arg

Met

120

Asn

Asp

Thr

Cys

200

Leu

Gln

Gln

Thr

Leu

280

Gly

Asn

Ala

Gln

105

Gly

Val

Ser

Gln

Leu

185

Ser

Gln

Thr

Ser

Ser

265

Thr

Ala

Trp

Ile

Asn

90

Lys

Ile

Gly

Asn

Pro

170

Leu

Thr

Ile

Arg

Gln

250

Tyxr

Pro

Phe

Thr

Ser

75

Ser

Pro

Ala

Thr

Gln

155

Arg

Asp

Arg

Ser

Asn

235

Thr

Leu

Leu

Tyr

Gly
315

Tyr

Leu

Pro

Pro

Leu

140

Gln

Phe

Lys

Asn

Asn

220

Ser

Pro

Gly

Phe

Ile

300

Thr

Arg

Leu

Ile

Ile

125

Pro

Thr

Pro

Ser

Phe

205

Leu

Leu

Cys

Ile

His

285

Cys

Cys

Trp

Ser

Phe

110

Cys

Ser

Tyr

Lys

Ser

190

Trp

Ser

Phe

Val

Ser

270

Phe

Gly

Thr

Asp

Thr

95

Gly

vVal

Thr

Gln

Pro

175

Arg

Phe

Ser

Trp

Gln

255

Ala

Gln

Ile
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Pro

80

val

Pro

Met

vVal

Thr

160

Pro

Phe

Arg

Thr

Glu

240

Val

val

Ile

Ser

Gly
320



Tyxr

Ile

His

Thr

Ser

385

Thr

Arg

Ala

Gln

Arg

465

Sexr

Leu

Ser

His
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Val Thr

Pro Ile

Phe Ile
355

Gly Ile
370

Lys Glu

Met Gln

Arg Gly

Leu Asp
* 435

Asp Asn
450

Ala Thr

Trp Val

Leu Phe

Arg Leu

515

Pro Arg
530

<210> 83

<211> 1878

<212> DNA

<213>

Pro

Tyr

340

Pro

Ala

Ile

Glu

Leu

420

Glu

Ile

Gln

Leu

Gly

500

Gln

Asn

Asp

325

Gly

Leu

Gly

Ala

Gln

405

Asp

Lys

Arg

Gly

Pro

485

Pro

Ala

Ile

Ile

Asn

Leu

Ile

Asn

390

Ile

Met

Cys

Gln

Trp

470

Leu

Cys

Ile

Gln

Human endogenous

Phe

Ser

Ala

Thr

375

Asn

Asp

Leu

Cys

Leu

455

Leu

Thr

Leu

Lys

Glu
535

Ile

Pro

Gly

360

Lys

Ile

Ser

Thr

Phe

440

Leu

Asn

Gly

Leu

Leu

520

Ser

Ala

Leu

345

Leu

Ala

Asp

Leu

Ala

425

Trp

Asn

Trp

Pro

Asn

505

Gln

Pro

- 31 -

Pro

330

Pro

Gly

Ser

Thr

Ala

410

Ala

val

Gln

Glu

Leu

490

Leu

Thr

Phe

retrovirus T

Gly

Arg

Ile

Leu

Met

395

Ala

Gln

Asn

Ala

Gly

475

Val

Ile

Asn

Asn

Val

Leu

Thr

380

Ala

Val

Gly

Gln

Ser

460

Thr

Ser

Thr

Leu

Leu

Arg

Ala
365

Tyr

Lys

Val

Gly

Ser

445

Ser

Trp

Leu

Gln

Ser
525

Ser

Arg

350

Gly

Ser

Ala

Leu

Ile

430

Gly

Leu

Lys

Leu

Phe

510

Ala

Leu

335

Ala

Thr

Gln

Leu

Gln

415

Cys

Lys

Arg

Trp

Leu

495

Val

Gly
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Pro

Ile

Gly

Leu

Thr

400

Asn

Leu

Val

Glu

Phe

480

Leu

Ser

Arg
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<400> 83
atgggtccecg

agattaattc
tecctactect
agggccggta
ccagctcegta
cttgcagcag
gaaaaagggc
tgtagagata
tctgggggat
tgtactagaa
tggtattatg
atgttcacca
ttaactgatc
cctctgecat
atgtctatac
gattgttggce
acacttaaac
gtgtctggaa
caggctactt
cccaacaata
ccaggacctce
ccagaaggac
ccacttctgg
gctgcectgg
tttagtaacc
gtagttette
gcagctctag
gtaaaaaaag
tggtatcaaa
ggacctctece

cttaatttta

aagcctgggt

tttttattta
ttetectcac
cctccaagga
cccatgaaga
gatttggaca
tccaaaatgt
cttaccagtt
caactagatc
aaaattgtaa
gcatgtcatg
tccaaaagaa
taggtgaccc
tcttagttcc
taggtggagt
tatgtttaaa
gtggccctet
atgcttcctg
gtaatcagtc
cctggttgge
tecectgtgegt
gacaactcat
ttccecctatt
ttecaaggaga
tccagtctge
aaaactgeceg
gagaaagttg
ttcgagaaaa
gcatgtttaa
tcatcctact

taaaacaacg

caggcccett
cctetettgt
ctctttcaca
agtctecttt
gcaacataat
ctectgggage
tgacttttac
tttctgeecet
ttcaactctt
tcctettact
gggattaaga
aatcttggtce
tatattccag
tagéccccag
acaccatctc
agcaaaaccc
atcttgtecat
tctgattagt
cctgettact
ctgcacctceca
gttagttcat
cgcteccect
ggctggtctt
aactggacta
catagatata
atgcttagat
ttgettctat
tctagatagg
ctggaaccca
attaagttta

catagcttct

- 32 -

aaaactgcgce
ttetttttge
acaggacgtg
gcagttgatt
ttgccggtcea
caaactggat
ctctgtectg
gattggacat
tccataagte
ataactgtcc
ctttatatce
tcatggagct
aaacaccctg
ctacaacaac
cttaacctceca
ccttattatg
acacgacccce
accgggtata
tccataagca
ggtctcactc
gtacttcccc
gagttacatc
agcatagctg
atatcecctgt
ctacattccc
ctgctattcc
gccaatcaat
caccaacaag
tggctaacta
atttttggge

gtcaaactta

ctaagcecggg
ctgttatgtce
tattcgcaaa
tatgtgtact
taggagcagg
gtggaagctc
gaaatcaccc
gtgtaacttt
gtgttcctea
atgaccctaa
caggatttga
cccecaagec
acaaagttga
aacatcttca
cccagcectaa
taggattagg
gtgctctceac
acttatctgc
cctecagtcecte
gctgcattaa
aggtatatgt
ccaggttgca
gatcagcagce
ctcaacaggt
aggtagagtc
tctctcaagg
ctggagtcat
aacgagaaaa
ctttaatcac
cttgtatatt

cgtatcttaa

PCT/EP2005/003339

tgaagccatt
ctctgagcct
cactacttgg
gttcceccagag
aagtgtcgac
caaaggtgca
tgacgctage
agccacctac
tcctaaatta
tgcagctcaa
tgttgggact
aatcgggect
tttaactgtt
acccagccta
actagcccaa
agtagaagcc
aataggagat
ttetcctttt
ttaccaagca
tggaactgaa
gtacagtgga
ccaagctgtce
cattggtacg
ggatgctgat
tctggctgaa
aggtttatgt
aaaaggtaca
taacatcccc
tgggttagct
aaattcgttt

gactcaatat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

%60

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860
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gacacccttg ttaataac 1878
<210> 84
<211> 626
<212> PRT

<213> Human endogenous retrovirus T

<400> B84
Met Gly Pro Glu Ala Trp Val Arg Pro Leu Lys Thr Ala Pro Lys Pro
1 5 10 15

Gly Glu Ala Ile Arg Leu Ile Leu Phe Ile Tyr Leu Ser Cys Phe Phe
20 25 30

Leu Pro Val Met Ser Ser Glu Pro Ser Tyr Ser Phe Leu Leu Thr Ser
35 40 45

Phe Thr Thr Gly Arg Val Phe Ala Asn Thr Thr Trp Arg Ala Gly Thr
50 55 60

Ser Lys Glu Val Ser Phe Ala Val Asp Leu Cys Val Leu Phe Pro Glu
65 70 75 80

Pro Ala Arg Thr His Glu Glu Gln His Asn Leu Pro Val Ile Gly Ala
85 90 95

Gly Ser Val Asp Leu Ala Ala Gly Phe Gly His Ser Gly Ser Gln Thr
100 105 110

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

Phe Tyr Leu Cys Pro Gly Asn His Pro Asp Ala Ser Cys Arg Asp Thr
130 135 140

Tyr Gln Phe Phe Cys Pro Asp Trp Thr Cys Val Thr Leu Ala Thr Tyr
145 150 155 160

Ser Gly Gly Ser Thr Arg Ser Ser Thr Leu Ser Ile Ser Arg Val Pro
165 ) 170 175

His Pro Lys Leu Cys Thr Arg Lys Asn Cys Asn Pro Leu Thr Ile Thr
180 185 190

Val His Asp Pro Asn Ala Ala Gln Trp Tyr Tyr Gly Met Ser Trp Gly
195 200 205



Leu

Gln

225

Leu

Asp

Gln

His

Cys

305

Thr

Thr

Tyrxr

Leu

Trp

385

Pro

Val

His

Gly

WO 2005/095442

Arg

210

Lys

Thr

Leu

Gln

Leu

290

Leu

Leu

Ile

Asn

Thr

370

Leu

Gly

Tyr

Pro

Leu
450

Leu

Lys

Asp

Thr

His

275

Leu

Lys

Lys

Gly

Leu

355

Ser

Ala

Pro

Ser

Arg

435

Ser

Tyr
Ile
Leu
Val
260
Leu
Asn
Ala
Arg
Asp
340
Ser
Ile
Cys
Leu
Gly
420

Leu

Ile

Ile

Leu

Gly

245

Pro

Gln

Leu

Lys

Gly

325

Val

Ala

Ser

Thr

Leu

405

Pro

Ala

Pro

Val

230

Asp

Leu

Pro

Thr

Pro

310

Pro

Ser

Ser

Thr

Ser

390

Cys

Glu

Gln

Gly

Gly

215

Ser

Pro

Pro

Ser

Gln

295

Pro

Leu

Gly

Pro

Ser

375

Gly

Val

Gly

Ala

Ser
455

Phe

Trp

Ile

Phe

Leu

280

Pro

Tyr

Ser

Asn

Phe

360

Val

Leu

Leu

Arg

Val

440

Ala

Asp

Ser

Phe

Leu

265

Met

Lys

Tyr

Cys

Ala

345

Gln

Ser

Thr

Val

Gln

425

Pro

Ala

Val

Ser

Gln

250

Val

Ser

Leu

vVal

His

330

Ser

Ala

Tyxr

Arg

His

410

Leu

Leu

Ile

Gly

Pro

235

Lys

Pro

Ile

Ala

Gly

315

Thr

Cys

Thr

Gln

Cys

395

Val

Ile

Leu

Gly

Thr

220

Lys

His

Arg

Leu

Gln

300

Leu

Arg

Leu

Cys

Ala

380

Ile

Leu

Ala

Val

Thr
460

Met

Pro

Pro

Pro

Gly

285

Asp

Gly

Pro

Ile

Asn

365

Pro

Asn

Pro

Pro

Pro

445

Ala

Phe

Ile

Asp

Gln

270

Gly

Cys

Val

Arg

Ser

350

Gln

Asn

Gly

Gln

Pro

430

Leu

Ala

Thr

Gly

Lys

255

Leu

Val

Trp

Glu

Ala

335

Thr

Ser

Asn

Thr

Val

415

Glu

Leu

Leu

PCT/EP2005/003339

Ile

Pro

240

Val

Gln

His

Leu

Ala

320

Leu

Gly

Leu

Thr

Glu

400

Tyr

Leu

Ala

Val
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Gln Glu Thr

465

Leu
470

Gly Gly Ile Ser Gln val Ala

475

Ser Leu Gln Asp Asp

480

Gln
485

Ala Ile Gln val

495

Ile Glu

490

Phe Ser Asn Leu Ser Asp Leu Ser

Ala Glu Val

500

Val Gln Asn Leu Leu Leu

505

Ser Leu Leu Asp

510

Cys Arg Cys

Phe Gln Ala Ala Glu

525

Ser Leu Ser

515

Leu Gly Gly Cys Leu

520

Gly Cys Cys

Phe Ala Asn Gln Val Ile Thr val Val

540

Tyr Ser

530

Gly
535

Lys Gly Lys Lys

Glu Gln Gln Glu Glu Ile Pro

560

Arg Asn Leu Asp Asn Asn

545

Arg
550

Arg
555

Gln Met

565

Phe Thr Thr Leu Ile

575

Pro Leu

570

Trp Tyr Ser Asn Trp Asn Trp

Ile Phe

585

Ala
580

Thr Gly Leu Ile

590

Leu Gly Pro Leu Leu Leu Leu Leu Ser

Phe Phe Ile Gln Ile

600

Gly Pro Cys Ile Leu Asn Ser Leu Asn

595

Lys
605

Arg

Ala Ser Val Leu Thr Leu Thr Gln Thr Leu Vval

610

Lys Tyr

615

Lys Tyr

620

Asp

Asn Asn

625

<210> 85
<211l> 1812
<212> DNA

<213> Human endogenous retrovirus R

<400> 85
atgetgggta

aaaggagaac
atgactaaaa
tgtactcaca

gttatgacc

tgaacatgcet
cctgggaggg
ccectgttgta
accagacaac

ctaagtettce

actcatcact ttgttettge
atgcctccac tgcacceaca
tcacacttat tatgagtgtg
ctactcagte tgtgacccag

acctgggate tggtttgaaa

tactcceett
ctacgtggte
ctgggacctg

gaaggggcca

ttecatgtegg

atccatgtta
ggggaacatc
cctaggaact
gccttatgtg

gtcaaaggaa

60

120

180

240

300
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ggggatcttc
tttgatgttt
gagtactata
ccagtaacaa
attatgctta
aatcttacca
ggggcacgag
aagaaaactc
gttaaccaga
gaaaacatag
ggagaccaat
gcctettece
attggaaaat
acttgectag
agcaataatt
tcttggtacce
tgtgggccecac
acaattaggc
atctatgatg
agtgaatggc
ggaatgtggg
gtactagaaa
acaaaaatga
gaagagggag
ggaaaggtta

acttggaaag

<210> 86

<21l> 604
<212> PRT
<213>

<400> 86

taaaccaaac
gccagatagt
gtagctgcca
cttgctggga
ccaaaatacc
tcttagagec
tcagecggtga
ggacccgetce
aattgcctga
ccagcagcct
ggccatggga
tcgaacctge
tctgtattge
gacaacaata
ctgaatcacc
aacttgaagc
aagcatatcg
cgtecttett
aaactaaaag
ctecctgaaag
gataccgcac
tcattaccaa
gaaatgtcat
tatgcggaaa
tcaaagaaat

ga

caaggtattt
atccatggge
taaaaatagg
ctgcacaacg
attagaacca
agatcagccc
agaaattggc
aacccaacag
geccecctece
gcacgttgct
agcaagggaa
accatcaagt
tcgectgggga
ttacaacgag
écacccaagc
tccaaatacc
acaactgcca
cctaatgcec
gaaaagcaaa
aataattcaa
cccagtttac
tgaaactgca
ttatcaaaat
gttcagcctt

aactgctaaa

- 36 -
ccctetggea
tcactctttce
tatgcacacc
tggtccacta
gattgtaaaa
atatggacaa
ccaggagcect
tteegagttt
ttggccagta
tcatgttatg
ctaatgcccce
cagagcatct
aaggccttta
acactaggaa
ccattctcte
tggcaggcac
gctaaatggt
ctaaaacagg
agaggcataa
tattatggcce
atgcttaacc
ggggecttga
agactggcct
actaactgct

atccaaaagt

Human endogenous retrovirus R

aggatgtcgt
ccgtaatctt
ctgettgtte
accaacaatc
caagcacttg
caggtttaaa
atgtctatct
ttgagtcatt
atttattege
tctgtggggg
aagataattt
ggttcttaaa
cagacccagt
agactttatg
gtttcccatce
cctetggect
caggggcctg
gagaagcctt
ctataggaga
cagccacctg
gcattataag
atctgcttge
tagactacct
gcectggaact

tagctcacat

PCT/EP2005/003339

atccttatac
cagttccatg
caccgattcc
actagggcca
caattctgta
agcaccgcta
atatatcata
ctatgagcat
ccaactgget
aatgaacatg
cacactaacc
aacctccatt
aggagagtta
gaggggcaaa
tttaaaccat
ctactggatc
tgtactgggg
aggatacccc
ttggaaggac
ggcagaagat
attgcaggca
ccagcaagcce
cctageccecag
tgatgacgaa

cccagttcag

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1812



Met

Leu

His

Thr

Gln

65

Cys

Gly

Gly

Met

Ser

145

Pro

Ser

Lys

Gln

Ser

225

Lys

WO 2005/095442

Leu

Ser

Thr

Tyr

50

Thr

Tyr

Ser

Lys

Gly

130

Cys

val

Leu

Thr

Pro

210

Gly

Lys

Gly

Met

Thr

35

Tyr

Thr

Asp

Lys

Asp

115

Ser

His

Thr

Gly

Ser

195

Ile

Glu

Thr

Met

Leu

20

Trp

Glu

Tyr

Pro

Glu

100

Val

Leu

Lys

Thr

Pro

180

Thr

Trp

Glu

Arg

Asn

Lys

Ser

Cys

Ser

Lys

85

Gly

val

Phe

Asn

Cys

165

Ile

Cys

Thr

Ile

Thr
245

Met

Gly

Gly

Ala

Val

70

Ser

Asp

Ser

Pro

Arg

150

Trp

Met

Asn

Thr

Gly

230

Arg

Leu

Glu

Asn

Gly

Cys

Ser

Leu

Leu

Val

135

Tyr

Asp

Leu

Ser

Gly

215

Pro

Ser

Leu

Pro

Ile

40

Thr

Asp

Pro

Leu

Tyr

120

Ile

Ala

Cys

Thr

val

200

Leu

Gly

Thr

Ile

Trp

Met

Cys

Pro

Gly

Asn

105

Phe

Phe

His

Thr

Lys

185

Asn

Lys

Ala

Gln

Thr

10

Glu

Thr

Leu

Gly

Ile

S0

Gln

Asp

Ser

Pro

Thr

170

Ile

Leu

Ala

Tyr

Gln
250

Leu

Gly

Lys

Gly

Arg
75

Trp

Thr

val

Ser

Ala
155

Trp

Pro

Thr

Pro

val

235

Phe

Phe

Cys

Thr

Thr

60

Gly

Phe

Lys

Cys

Met

140

Cys

Ser

Leu

Ile

Leu

220

TyY

Arg

Leu
Leu
Leu
45

Cys
Gln
Glu
Val
Gln
125
Glu
Ser
Thr
Glu
Leu
205
Gly

Leu

Val

Leu

His

30

Leu

Thr

Pro

Ile

Phe

110

Ile

Tyr

Thr

Asn

Pro

190

Glu

Ala

Tyr

Phe

Leu

15

Cys

Tyr

His

Tyr

His

95

Pro

val

Tyr

Asp

Gln

175

Asp

Pro

Arg

Ile

Glu
255

PCT/EP2005/003339

Pro

Thr

His

Asn

Val

80

Val

Ser

Ser

Ser

Ser

160

Gln

Cys

Asp

Val

Ile

240

Ser



Phe

Ser

val

Pro

305

Ala

Lys

Phe

Asn

Glu

385

Ser

Leu

Txrp

Met

Thr

465

Ser

Trp

Asn

WO 2005/095442

Tyr

Asn

Ala

290

Trp

Ser

Thr

Thr

Glu

370

Ser

Trp

Tyr

Ser

Pro

450

Lys

Glu

Ala

Arg

Glu

Leu

275

Ser

Glu

Ser

Ser

Asp

355

Thr

Pro

Tyr

Trp

Gly

435

Leu

Arg

Trp

Glu

Ile

His

260

Phe

Cys

Ala

Leu

Ile

340

Pro

Leu

His

Gln

Ile

420

Ala

Lys

Lys

Pro

Asp

500

Ile

Val

Ala

Tyr

Arg

Glu

325

Ile

Val

Gly

Pro

Leu

405

cys

Cys

Gln

Ser

Pro

485

Gly

Arg

Asn

Gln

Val

Glu

310

Pro

Gly

Gly

Lys

Ser

390

Glu

Gly

Val

Gly

Lys

470

Glu

Met

Leu

Gln

Leu

Cys

295

Leu

Ala

Lys

Glu

Thr

375

Pro

Ala

Pro

Leu

Glu

455

Arg

Arg

Trp

Gln

Lys

Ala

280

Gly

Met

Pro

Phe

Leu

360

Leu

Phe

Pro

Gln

Gly

440

Ala

Gly

Ile

Gly

Ala

Leu

265

Glu

Gly

Pro

Ser

Cys

345

Thr

Trp

Ser

Asn

Ala

425

Thr

Leu

Ile

Ile

Tyr

505

Val

Pro

Asn

Met

Gln

Ser

330

Ile

Cys

Arg

Arg

Thr

410

Tyr

Ile

Glu

Ile

Asn

Asp

315

Gln

Ala

Leu

Gly

Phe

395

Trp

Arg

Arg

Pro

Ala

Met

300

Asn

Ser

Arg

Gly

Lys

380

Pro

Gln

Gln

Pro

Gly Tyr Pro

Thr

Gln

490

Arg

Leu

Ile

475

Tyx

Thr

Glu

460

Gly

Tyr

Pro

Ile

Pro

Ser

285

Gly

Phe

Ile

Trp

Gln

365

Ser

Ser

Ala

Leu

Ser

445

Ile

Asp

Gly

Val

Ile

Pro

270

Ser

Asp

Thr

Trp

Gly

350

Gln

Asn

Leu

Pro

Pro

430

Phe

Tyr

Trp

Pro

Tyr

510

Thr

Leu

Leu

Gln

Leu

Phe

335

Lys

Tyr

Asn

Asn

Ser

415

Ala

Phe

AsSp

Lys

Ala

495

Met

Asn

PCT/EP2005/003339

Ala

Trp

Thr

320

Leu

Ala

Tyr

Ser

His

400

Gly

Lys

Leu

Glu

Asp

480

Thr

Leu

Glu
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515 520 525
Thr Ala Gly Ala Leu Asn Leu Leu Ala Gln Gln Ala Thr Lys Met Arg
530 535 540
Asn Val Ile Tyr Gln Asn Arg Leu Ala Leu Asp Tyr Leu Leu Ala Gln
545 550 555 560
Glu Glu Gly Val Cys Gly Lys Phe Ser Leu Thr Asn Cys Cys Leu Glu
565 570 575
Leu Asp Asp Glu Gly Lys Val Ile Lys Glu Ile Thr Ala Lys Ile Gln
580 585 590
Lys Leu Ala His Ile Pro Val Gln Thr Trp Lys Gly
595 600

<210> 87
<211l> 1563
<212> DNA
<213> Human endogenous retrovirus V
<400> 87
atgcccctac tctcacagge acagtggaat gaaaattcce ttgtcagttt ttccaaaata 60
attgcttcgg gaaaccatct aagcaactgt tggatctgec acaacttceat caccaggtcc 120
tecatcttace aatatatttt ggtaagaaat ttttctttaa acctaacatt tggttcagga 180
atccctgaag gccaacataa atctgttecg ctecaggttt cgettgetaa ctcagcgecac 240
caagtccect gecectggatct cactccacct ttcaatcaaa gctctaaaac ttctttcetat 300
ttctacaact gctcttctet aaaccaaacc tgttgtccat gccctgaagg acactgtgac 360
aggaagaaca cctctgagga gggattccce agtcccacca tccatccceat gagcttctec 420
ccagcaggct gccaccctaa cttgactcac tggtgtccag ctaaacaaat gaacgattat 480
cgagacaagt caccccaaaa ccgctgtgca gettgggaag gaaaagagct aatcacatgg 540
agggttctat attecgcttce caaggcacac actgtcccca catggccaaa atctactgtt 600
ccectgggag ggcctctate cectgecatge aatcaaacta ttccagcagg gtggaaatceg 660
cagttacaca agtggttcga cagccacatc ccceggtggg cctgtaccee tectggetat 720
gtatttttat gtgggccaca aaaaaataaa ctgcectttg atggaagtcc taagataacce 780
tattcaacce cccectgtgge aaacctctac acttgcatta ataacatcca acatacggga 840
gaatgtgectg tgggactttt gggaccacgg gggataggtg tgaccattta taacaccacc 900
caacccagac agaaaagagc tctgggtcta atactggeag ggatgggtgce ggccatagga 960
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atgatcgcec catggggagg gttcacttat
caaatagaca acatagctaa gagtaccaga
gattctctag caaatgtagt catggacaac
cagggtggag tctgtgcagt gatcaataaa
gcgatagagg aggatataaa aaagatctat
aaaggaggtg cttcagcaag ggccatctgg
aactggtttg tccctttact gggaccagca
ccttgtttet ttaatttact gattaagtgt
aagtcccecce aaatggaaag atatcagcta
cacatctcece cettggatge cagtgggcaa
ctc
<210> 88
<211> 521
<212> PRT
<213> Human endogneous retrovir
<400> 88
Met Pro Leu Leu Ser Gln Ala Gln
1 5
Phe Ser Lys Ile Ile Ala Ser Gly
20
Cys His Asn Phe Ile Thr Arg Ser
35 40
Arg Asn Phe Ser Leu Asn Leu Thr
50 55
@Gln His Lys Ser Val Pro Leu Gln
65 70
Gln vVal Pro Cys Leu Asp Leu Thr
85
Thr Ser Phe Tyr Phe Tyr Asn Cys
100
Pro Cys Pro Glu Gly His Cys Asp

- 40 -
catgatgtca
gatagcatct
agattggcct
tcctgttgeg
gatgaggcta
gaggctgtga
acagttatac
gtctcttecta
tetgteattg

agattccggg

us V

Asn Glu

10

Trp

Asn His Leu

25

Ser Ser Tyr

Phe Gly Ser

Val Leu

75

Ser

Pro Phe

S0

Pro

Ser Ser Leu

105

Arg Lys Asn

ccctcagaaa
ctaaactcaa
tagattacct
tttatgtcaa
cgtggetcecca
agtctgcceccect
tcttactttt
ggataaagca
gaggccccag

aaactatgga

Asn Ser

Ser Asn

30

Gln Tyr

45

Gly Ile

60

Ala Asn

Asn Gln
Gln

Asn

Thr Ser

Leu

Cys

Ile

Pro

Ser

Ser

Thr

110

Glu

PCT/EP2005/003339

tctectecaga
ggcctccata
cttagcagag
taacagtggg
tgactttgga
ccecteecte
cctetttgge
atttcacatg
cacctataag

ggaattttcet

Val
15

Ser
Trp Ile
Leu Val
Glu

Gly

His
80

Ala

Ser
95

Lys
Cys

Cys

Glu Gly

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1563



Phe

His

145

Arg

Leu

Pro

Ala

Trp

225

Val

Pro

Ile

Pro

Lys

305

Met

Asn

Ile

Asp

WO 2005/095442

Pro

130

Pro

Asp

Ile

Thr

Cys

210

Phe

Phe

Lys

Asn

Arg

290

Arg

Ile

Leu

Ser

Asn
370

115

Ser

Asn

Lys

Thr

Trp

195

Asn

Asp

Leu

Ile

Asn

275

Gly

Ala

Ala

Ser

Lys

355

Arg

Pro

Leu

Ser

Trp

180

Pro

Gln

Ser

Cys

Thr

Thr

Pro

165

Arg

Lys

Thr

His

Gly

245

Thr

260

Ile

Ile

Leu

Pro

Arg

340

Leu

Leu

Tyr

Gln

Gly

Gly

Trp

325

Gln

Lys

Ala

Ile

Hisg

150

Gln

Val

Ser

Ile

Ile

230

Pro

Ser

His

Val

Leu

310

Gly

ITle

Ala

Leu

His

135

Trp

Asn

Leu

Thr

Pro

215

Pro

Gln

Thr

Thr

Thr

295

Ile

Gly

Asp

Ser

Asp
375

120

Pro

Cys

Arg

Tyr

Val

200

Ala

Arg

Lys

Pro

Gly

280

Ile

Leu

Phe

Asn

Tle

360

Tyr

Met

Pro

Cys

Ser

185

Pro

Gly

Trp

Asn

Pro

265

Glu

Tyr

Ala

Thr

Ile

345

Asp

Leu

- 41 -

Ser

Ala

Ala

170

Leu

Leu

Trp

Ala

Lys

250

Val

Cys

Asn

Gly

Tyr

330

Ala

Ser

Leu

Phe

Lys

155

Ala

Pro

Gly

Lys

Cys

235

Leu

Ala

Ala

Thr

Met

315

Lys

Leu

Ala

Ser

140

Gln

Trp

Lys

CGly

Ser

220

Thr

Pro

Asn

Val

Thr

300

Gly

Asp

Ser

Ala

Glu
380

125

Pro

Met

Glu

Ala

Pro

205

Gln

Pro

Phe

Leu

Gly

285

Gln

Ala

Val

Thr

Asn

365

Gln

Ala

Asn

Gly

His

190

Leu

Leu

Pro

Asp

Tyxr

270

Leu

Pro

Ala

Thr

Arg

350

Val

Gly

Gly

Asp

Lys

175

Thr

Ser

Gly

Gly

255

Thr

Leu

Arg

Ile

Leu

335

Asp

vVal

Gly

PCT/EP2005/003339

Cys

Tyr

160

Glu

Val

Pro

Lys

Tyr

240

Ser

Cys

Gly

Gln

Gly

320

Arg

Ser

Met

Val
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Cys Ala Val Ile BAsn Lys Ser Cys Cys Val Tyr Val Asn Asn Ser Gly
385 390 395 400
Ala Ile Glu Glu Asp Ile Lys Lys Ile Tyr Asp Glu Ala Thr Trp Leu
405 410 415
His Asp Phe Gly Lys Gly Gly Ala Ser Ala Arg Ala Ile Trp Glu Ala
420 425 430
Val Lys Ser Ala Leu Pro Ser Leu Asn Trp Phe Val Pro Leu Leu Gly
435 440 445
Pro Ala Thr Val Ile Leu Leu Leu Phe Leu Phe Gly Pro Cys Phe Phe
450 455 460
Asn Leu Leu Ile Lys Cys Val Ser Ser Arg Ile Lys Gln Phe His Met
465 470 475 480
Lys Ser Pro Gln Met Glu Arg Tyr Gln Leu Ser Val Ile Gly Gly Pro
485 490 495
Ser Thr Tyr Lys His Ile Ser Pro Leu Asp Ala Ser Gly Gln Arg Phe
500 505 510
Arg Glu Thr Met Glu Glu Phe Ser Leu
515 520
<210> B89
<211> 1542
<212> DNA
<213> Human endogenous retrovirus R (b)
<400> 89
atggatccac tacacacgat tgaaaaagtt cctgcaagaa gaaacatcca cgacagagga 60
caccaaggcc accgaatggg agatggaacc cctggaagge ctaagatttc tgttcaacaa 120
atgacaagat tttcccttat aatatttttc ctttectgete cttttgttgt taatgectet 180
acctctaacg ttttcctaca atgggcacac agttatgcag atggcttaca acaaggagac 240
ccttgetggg tctgtggtte gttaccegte actaacacca tggagctace ttggtgggte 300
tceceegetac aagggaaaga ctgggttttt tttcaaaget ttatagggga tcttaaacaa 360
tggacagggg cacagatgac tggggtaact agaaaaaaca tttcagaatg gcctataaat 420
aaaactttaa atgagccagg gcatgataaa ccattctcag taaatgagac aagggataaa 480



WO 2005/095442

gtaatagcct
cagaacactc
gccactaagg
cttgataact
catactatac
ttgaattggt
cttceetcecag
gtaaaaacca
attgttcaca
gtaatacagc
caaagtattt
cgaatggccecce
gaatgttgtg
tgtcggcaaa
cagtttagtg
agcgtaggca
ccccaaactce

cattaccaga

<210> 90

<211> 514
<212> PRT
<213>
<400> 90
Met Asp Pro
1

His Asp Arg

Arg Pro Lys
35

Phe Phe Leu
50

ttgeccateccce
aatatagaaa
gacacttaag
ggccaaacac
tgttacaaca
atgctcccaa
gttggttagg
tggaagtcta
ggaatgatca
acatagaggc
ctctecatgaa
tagatatttt
tgtatattce
teccaagtcat
gaagaccttc
tagcactgtg
attcgattat

gccaaagaga

Human endogenous

Leu His

Gly His
20

Ile Ser Vval

Ser Ala

Thr

Gln

Pro

cttgttggat
tgggtttcte
ccagataget
aactcgtgtt
gagggaccta
cggaacccag
atgctgecact
tccttatett
cctacccaca
tctagccaat
tgctgaagtg
aactgegget
caataactcet
ctcecagectcet
ctggtggcag
ttgtggactg
atttcaacag

catcttccac

40

55

- 43 -
accaaggtgt

cagatatggg
cccttatget
atgggatgga
tttgccacag
tggctctgea
ctaggtattc
ccacatgtgg
atctttatgce
tttacccaac
tattatatgc
gaaggaggaa
agaaacattt
gcactgtcac
aaaatcctca
tatttttgte
gaacttcceccect

tctaacgccece

retrovirus R (b)

Ile Glu Lys Val Pro

10

Gly His Arg Met Gly
25

Gln Gln Met Thr Arg

Phe Val vVal Asn Ala

ttgtccagac
acgggttcat
gggagcaaag
ttccacctgg
actggtctca
gcccaaactt
cctgggcaca
ttaaccaagg
cctecagtagg
gggccctaaa
acgaggacat
cctgtgeect
ccttggectt
tccatgactg
ttgtececttge
gcatgtttte
tgagcccecec

cc

PCT/EP2005/003339
ttccagacct 540
ttggctgaca 600
aaatcactcc '660
acagtgccga 720
gcaacctgge 780
atggccttgg 840
aggacgctgg 900
gactagggcc 960
tttaggaact 1020
tgacagccte 1080
cttacaaaac 1140
catcaaaact 1200
agaggataca 1260
gatagcatcet 1320
caccctetgg 1380
ccaacacatt 1440
aagtcaggag 1500

1542

Ala Arg Arg Asn Ile

Asp
30

Phe
45

Ser
60

Gly Thr

Ser Leu

Thr Ser

15

Pro Gly

Ile

Ile

Asn Val



Phe

65

Pro

Pro

Ser

Val

Glu

145

Val

Thx

Trp

Ile

Pro

225

His

Gln

Cys

Cys

Glu

305

Ile

WO 2005/095442

Leu

Cys

Trp

Phe

Thr

130

Pro

Ile

Ser

Asp

Ala

210

Asn

Thr

Gln

Ser

Thr

290

Val

val

Gln

Trp

Trp

Ile

115

Arg

Gly

Ala

Arg

Gly

195

Pro

Thr

Ile

Pro

Pro

275

Leu

Tyxr

His

Trp

val

Vval

100

Gly

Lys

His

Phe

Pro

180

Phe

Leu

Thr

Leu

Gly

260

Asn

Gly

Pro

Arg

Ala

Cys

85

Ser

Asp

Asn

Asp

Ala

165

Gln

Ile

Cys

Arg

Leu

245

Leu

Leu

Ile

Tyr

Asn

His

70

Gly

Pro

Leu

Ile

Lys

150

Ile

Asn

Trp

Trp

Val

230

Gln

Asn

Trp

Pro

Leu

310

Asp

Ser

Ser

Leu

Lys

Ser

135

Pro

Pro

Thr

Leu

Glu

215

Met

Gln

Trp

Pro

Trp
295

Pro

His

Tyr

Leu

Gln

Gln

120

Glu

Phe

Leu

Gln

Thr

200

Gln

Gly

Arg

Tyr

Trp

280

Ala

Leu

Ala

Pro

Gly

105

Trp

Trp

Ser

Leu

Tyr

185

Ala

Arg

Trp

Asp

Ala

265

Leu

Gln

Val

Pro

- 44 -

Asp

Val

90

Lys

Thr

Pro

Val

Asp

170

Arg

Thr

Asn

Ile

Leu

250

Pro

Pro

Gly

Val

Thr

Gly

75

Thr

Asp

Gly

Ile

Asn

155

Thr

Asn

Lys

Pro

235

Phe

Asn

Sexr

Arg

Asn

315

Ile

Leu

Asn

Trp

Ala

Asn

140

Glu

Lys

Gly

Gly

Ser

220

Pro

Ala

Gly

Gly

Trp

300

Gln

Phe

Gln

Thr

vVal

Gln

125

Lys

Thr

Val

Phe

His

205

Leu

Gly

Thr

Thr

Trp

285

Val

Gly

Met

Gln

Met

Phe

110

Met

Thr

Arg

Phe

Leu

190

Leu

Asp

Gln

Asp

Gln

270

Leu

Lys

Thr

Pro

Gly

Glu

95

Phe

Thr

Leu

Asp

Val

175

Gln

Ser

Asn

Cys

Trp

255

Trp

Gly

Thr

Arg

Ser

PCT/EP2005/003339

Asp

80

Leu

Gln

Gly

Asn

Lys

160

Gln

Ile

Gln

Trp

Arg

240

Ser

Leu

Cys

Met

Ala

320

val



Gly
Gln
Glu
Asp
385
Glu
Leu
Ser
Trp
Ala
465
Pro

Pro

Ala

WO 2005/095442

Leu

Arg

Val

370

Ile

Cys

Glu

Leu

Gln

450

Leu

Gln

Ser

Pro

<210>

<211>

<212>

<213>

<400>
atgggtaagt ttctcgccac tttgatttta ttettcecagt tctgeccect catctteggt 60

Gly

Ala

355

Tyr

Leu

Cys

Asp

His

435

Lys

Cys

Thr

Gln

91

1464

DNA

o1

Thr

340

Leu

Tyr

Thr

Val

Thr

420

Asp

Ile

Cys

Glu
500

325

Val

Asn

Met

Ala

Tyr

405

Cys

Trp

Leu

Gly

Ser
485

Ile

Asp

His

Ala

390

Ile

Arg

Ile

Ile

Leu

470

Tle

Tyr

Gln

Ser

Glu

375

Glu

Pro

Gln

Ala

Val

455

Tyr

Ile

Gln

His

Leu

360

Asp

Gly

Asn

Ile

Ser

440

Leu

Phe

Phe

Ser

Ile

345

Gln

Ile

Gly

Asn

Gln

425

Gln

Ala

Cys

Gln

Gln
505

330

Glu

Ser

Leu

Thr

Ser

410

Val

Phe

Thr

Arg

Gln

490

Arg

Ala

Ile

Gln

Cys

395

Arg

Ile

Ser

Leu

Met

475

Glu

Asp

Leu Ala Asn

Ser

Asn

380

Ala

Asn

Ser

Gly

Trp

460

Phe

Leu

Ile

Human T-cell lymphotropic virus type 1

Leu

365

Arg

Leu

Ile

Ser

Arg

445

Ser

Ser

Pro

Phe

350

Met

Met

Ile

Ser

Ser

430

Pro

val

Gln

Leu

His
510

335

Phe

Asn

Ala

Lys

Leu

415

Ala

Ser

Gly

His

Ser

495

Ser

PCT/EP2005/003339

Thr
Ala
Leu
Thr
400
Ala
Leu
Trp
Ile
Ile
480

Pro

Asn

gattacagcc ccagctgctg tactctcaca attggagtct cctcatacca ctctaaacce 120



WO 2005/095442

tgcaatcctg
caggccctac
tccctatate
tcagecctett
acctgeccect
tttactcaag
ttetcectte
agccaactge
gagcccteta
actaattata
tactctccca
gcegcttecag
attcaagcta
tcacctgtte
gtcteecgecece
gcctcaggaa
atagtcaaaa
ggccttgatc
cgttttccga
aatcgagtcce
gaggccttac
ccatgcatce

cttataaacc

<210> 92

<211> 488
<212> PRT
<213>

<400> 92

ccecagceccagt
agccceccectg
tattcccetea
attcagacce
atacaggagc
aagtttcacg
tagtcgacge
ctcecacege
taccatggaa
cttgcattgt
acgtctctgt
cccececacct
tagtcteccte
ccaccctagg
tggccatggg
agagcctcect
accacaaaaa
tectgttetg
atattaccaa
tgactggcetg
aaactggaat
teecgtecaget

ctgagtcate

ttgttegtgg
ccctaaccta
ttggactaag
ttgttecctta
cgtctecage
cctcaatatt
tccaggatat
ccctecteta
atcaaaactc
ctgtategat
tcecatcetet
gacgttacca
cceectgteat
ateccecgetee
agccggagtg
acatgaggtg
tctactcaaa
ggagcaagga
ttcececatgte
gggccttaac
caccettgtt
acgacaccte

cctg

- 46 -
accctegace tgectggeect
gtaagttact ccagctacca
aagccaaacc gaaatggegg
aagtgcccat acctggggtg
ccctactgga agtttcaaca
aatcteccatt tttcaaaatg
gaccccatct ggttcecttaa
ctcceccact ctaacctaga
ctgacccttyg tccagttaac
cgtgecagec tctécacttg
tcttetacce ceoctecttta
tttaactgga cceactgett
aactccctca tectgeccce
cgccgagegg taccggtgge
gctggeggga ttaceggete
gacaaagata tttcccagtt
attgegcagt atgctgecca
ggattatgca aagcattaca
ccaatactac aagaaagacc
tgggaccttg gecctctcaca
gecgetactec ttettgttat

ccectegegeg tecagataccce

Human T-cell lymphotropic virus type 1

PCT/EP2005/003339

ttcagcagat
tgccacctat
aggctattat
ccaatcatgg
cgatgtcaat
cggttttcec
taccgaaccc
ccacatcctc
cctacaaagce
gcacgtccta
ccecategtta
tgaccceccag
cttttecttg
ggtctggctt
catgtcecete
aactcaagca
gaacagacga
agaacagtgce
ccececttgag
gtgggctega
ccttgecagga

ccattactet

Met Gly Lys Phe Leu Ala Thr Leu Ile Leu Phe Phe Gln Phe Cys Pro
1

5

10

15

Leu Ile Phe Gly Asp Tyr Ser Pro Ser Cys Cys Thr Leu Thr Ile Gly

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1464



Val

Ser

Pro

65

Ser

Gly

Pro

Ser

vVal

145

Phe

Asn

Lys

Cys

225

Tyr

Tyx

Trp

WO 2005/095442

Ser

50

Pro

Leu

Gly

Tyr

Ser

130

Ser

Ser

Thr

Ser

Leu

210

Ile

Ser

Pro

Thr

Ser

35

Thr

Cys

Tyr

Tyr

Leu

115

Pro

Arg

Leu

Glu

Asn

195

Leu

val

Pro

Ser

His
275

20

Tyr

Leu

Pro

Leu

Tyr

100

Gly

Tyr

Leu

Leu

Pro

180

Leu

Thr

Cys

Asn

Leu

260

Cys

His

Asp

Asn

Phe

85

Ser

Cys

Trp

Asn

val

165

Ser

Asp

Leu

Ile

Val

245

Ala

Phe

Ser

Leu

Leu

70

Pro

Ala

Gln

Lys

Ile

150

Asp

Gln

His

Val

Asp

230

Ser

Leu

Asp

Lys

Leu

55

val

Ser

Ser

Phe

135

Asn

Ala

Leu

Ile

Gln

215

Arg

vVal

Pro

Pro

Pro

40

Ala

Ser

Trp

Tyr

Trp

120

Gln

Leu

Pro

Pro

Leu

200

Leu

Ala

Pro

Ala

Gln
280

25

Cys

Leu

Tyr

Thr

Ser

105

Thr

His

Gly

Pro

185

Glu

Thr

Ser

Ser

Pro

265

Ile

- 47 -

Asn

Ser

Ser

Lys

90

Asp

Cys

Asp

Phe

Tyr

170

Thr

Pro

Leu

Leu

Ser

250

Gln

Pro

Ala

Ser

75

Lys

Pro

Pro

Val

Ser

155

Asp

Ala

Ser

Gln

Ser

235

Ser

Leu

Ala

Ala

Asp

60

Tyr

Pro

Cys

Tyxr

Asn

140

Lys

Pro

Pro

Ile

Ser

220

Thr

Ser

Thr

Ile

Gln

45

Gln

His

Asn

Ser

Thr

125

Phe

Cys

Ile

Pro

Pro

205

Thr

Trp

Thr

Leu

vVal
285

30

Pro

Ala

Ala

Arg

Leu

110

Gly

Thr

Gly

Trp

Leu

190

Trp

Asn

His

Pro

Pro

270

Ser

Val

Leu

Thr

Asn

95

Lys

Ala

Gln

Phe

Phe

175

Leu

Lys

Tyr

Val

Leu

255

Phe

Ser

PCT/EP2005/003339

Cys
Gln
Tyr
80

Gly
Cys
Val
Glu
Pro
160
Leu
Pro
Ser
Thr
Leu
240
Leu

Asn

Pro



Cys

Thr

305

Val

Ser

Asp

Leu

Leu

385

Arg

Pro

Leu

Leu

Arg

465

Leu

WO 2005/095442

His

290

Leu

Ser

Met

Ile

Lys

370

Phe

Phe

Pro

Gly

Val

450

Gln

Ile

<210>

<211l>

<212>

<213>

<400>

Asn

Gly

Ala

Ser

Ser

355

Ile

Trp

Pro

Leu

Leu

435

Ala

Leu

Asn

93

1458

DNA

93

Ser

Ser

Leu

Leu

340

Gln

Ala

Glu

Asn

Glu

420

Ser

Leu

Arg

Pro

Leu

Arg

Ala

325

Ala

Leu

Gln

Gln

Ile

405

Asn

Gln

Leu

Glu
485

Ile

Ser

310

Met

Ser

Thr

Tyr

Gly

390

Thr

Arg

Trp

Leu

Leu

470

Ser

Leu

295

Arg

Gly

Gly

Gln

Ala

375

Gly

Asn

Val

Ala

Leu

455

Pro

Ser

Pro

Arg

Ala

Lys

Ala

360

Ala

Leu

Ser

Leu

Arg

440

val

Ser

Leu

Pro

Ala

Gly

Ser

345

Ile

Gln

Cys

His

Thr

425

Glu

Ile

Arg

- 48 -~

Phe

Val

Val

330

Leu

vVal

Asn

Lys

Val

410

Gly

Ala

Leu

Val

Ser

Pro

315

Ala

Leu

Lys

Arg

Ala

395

Pro

Trp

Leu

Ala

Arg
475

Leu

300

val

Gly

His

Asn

Arg

380

Leu

Ile

Gly

Gln

Gly

460

Tyr

Human T-cell lymphotropic virus type 2

Ser

Ala

Gly

Glu

His

365

Gly

Gln

Leu

Leu

Thr

445

Pro

Pro

Pro

val

Ile

Val

350

Lys

Leu

Glu

Gln

Asn

430

Gly

Cys

His

val

Trp

Thr

335

Asp

Asn

Asp

Gln

Glu

415

Trp

Ile

Ile

Tyr

PCT/EP2005/003339

Pro

Leu

320

Gly

Lys

Leu

Leu

Cys

400

Arg

Asp

Thr

Leu

Ser
480
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atgggtaatg
agccgatgca
caacccgtct
cceceectgee
ttceccacatt
aatgaccctt
acgggccccg
gtcagccaag
gtagatgccc
ccaacttctc
tcectggacga
tgcatggttt
atctccattce
gctecectecat
acaacagata
ccteecggega
gcggcecggaa
agccttctec
catcaaaaca
ctattctggg
atcagtaaca
accggctggg
acaggcataa
cgccaaatcc

aacccagaaa

<210> 94

<211> 486
<212> PRT
<213>

<400> 94

ttttettect
cactcacgat
gcacgtggaa
ctaacctaat
ggataaaaaa
gctegctaca
tcteccagtece
tgtcecctteg
ctggatatga
cccecattggt
ccaaaatact
gcgtggatag
cccaacaaac
cccaaccctt
actgcaacaa
caagacgccg
caggtatcgce
tcgaggttga
teccteegggt
aacaaggggg
ctcatgtate
gactaaactg
ccattectege
aggcccttecc

ccatgcta

acttttattc
tggtatctec
cctegacctt
tacttactct
gccaaacaga
atgcccctac
atcctggaag
actacacttc
tcetttatgg
ccatgactcc
caaatttatc
atccagecte
cteccteecga
ccettggace
ctccattatce
ccgtgeegtt
tggtggagta
caaagacatc
tgcacagtat
tttgtgecaag
cgteccteccag
ggatcttgga
tctactcectce

acagcggtta

- 49 -
agtctcacac

tcctaccact
aattccctaa
ggcttccata
cagggcctag
ttgggcetgece
tttcattcag
tctaagtgeg
ttcatcacct
gaccttgaac
cagctgacct
tcatcctgge
accatectcect
cattgctacce
ctcceceectt
ccaatagcag
acaggctccc
tcccacctta
gcagcccaaa
gccatacagg
gaacggcccce
ctgtceccaat
ctcgtcatat

caaaaccgac

attttccact
ccagccectg
caacggacca
agacttatte
ggtactactc
aagcatggac
atgtaaattt
gctecctecat
cagaacccac
atgtcctaac
tacagagcac
atgtactcta
ttecetteect
aacctcgect
ttteectege
tgtggcttgt
tatctectgge
cccaggccat
atagacgagg
agcaatgttg
ctcttgaaaa
gggcacgaga
tgtttggecce

ataaccagta

Human T-cell lymphotropic virus type 2

PCT/EP2005/003339

agcccagcag
tagcccaacc
acgactacac
cttatactta
geccttectac
atcecgeatac
cacccaggaa
gaccctccta
tcagectcca
cccctecacg
caattactcc
caccceccaac
tgcecectgecec
acaggcgata
tccegtacct
ctccgececta
ttccagtaaa
agtcaaaaat
attagacctc
cttecctecaac
acgtgtcecatc
agccctececag
ctgtatccte

ttceccttate

Met Gly Asn Val Phe Phe Leu Leu Leu Phe Ser Leu Thr His Phe Pro

1

5

10

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1458



Leu

Asp

Asn

65

Phe

Ser

Cys

Trp

Ser

145

Val

Thr

Glu

Phe

Val

225

Ile

Leu

WO 2005/095442

Ala

ser

Leu

50

Leu

Pro

Pro

Gln

Lys

130

Leu

Asp

Gln

Ile

210

Asp

Ser

Ala

Gln

Ser

35

Asn

Ile

Ser

Ala

115

Phe

Arg

Ala

Pro

Val

195

Gln

Arg

Ile

Leu

Gln

20

Pro

Ser

Thr

Trp

Tyr

100

Trp

Leu

Pro

Pro

180

Leu

Leu

Ser

Pro

Pro
260

Ser

Cys

Leu

Tyr

Ile

85

Asn

Thr

Ser

His

Gly

165

Pro

Thr

Thr

Ser

Gln

245

Ala

Arg

Ser

Thr

Ser

70

Lys

Asp

Ser

Asp

Phe

150

Tyr

Thr

Pro

Leu

Leu

230

Gln

Pro

Cys

Pro

Thr

55

Gly

Lys

Pro

Ala

Val

135

Ser

Asp

Ser

Ser

Gln

215

Ser

Thx

Pro

Thr

Thr

40

Asp

Phe

Pro

Cys

Tyr

120

Asn

Lys

Pro

Pro

Thr

200

Ser

Ser

Ser

Ser

Leu
25

Gln

Gln

Asn

Ser

105

Thr

Phe

Cys

Leu

Pro

185

Ser

Thr

Trp

Ser

Gln
265

~ 50 -

Thr

Pro

Arg

Lys

Arg

90

Leu

Gly

Thr

Gly

Trp

170

Leu

Trp

Asn

His

Arg

250

Pro

Ile

Val

Leu

Thr

75

Gln

Gln

Pro

Gln

Ser

155

Phe

Val

Thr

Tyr

Val

235

Thr

Phe

Gly

Cys

His

60

Tyr

Gly

Cys

Val

Glu

140

Ser

Ile

His

Thr

Ser

220

Leu

Ile

Pro

Ile

Thr

45

Pro

Ser

Leu

Pro

Ser

125

Val

Met

Thr

Asp

Lys

205

Cys

Tyr

Leu

Trp

Ser

30

Trp

Pro

Leu

Gly

Tyr

110

Ser

Ser

Thxr

Ser

Ser

190

Ile

Met

Thr

Phe

Thr
270

Ser

Asn

Cys

Tyr

Tyxr

95

Leu

Pro

Gln

Leu

Glu

175

Asp

Leu

Val

Pro

Pro

255

His
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Tyr

Leu

Pro

Leu

80

Tyr

Gly

Ser

Val

Leu

160

Pro

Leu

Lys

Cys

Asn

240

Ser

Cys
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Tyr Gln Pro Arg Leu Gln Ala

275

Ile Ile Leu Pro Pro Phe Ser
290 295

Arg Arg Arg Arg Ala Val Pro

305

310

Ala Ala Gly Thr Gly Ile Ala

325

Ala Ser Ser Lys Ser Leu Leu

340

Leu Thr Gln Ala Ile Val Lys

355

Gln Tyr Ala Ala Gln Asn Arg
370 375

Gln Gly Gly Leu Cys Lys Ala

385

390

Ile Ser Asn Thr His Val Ser

405

Lys Arg Val Ile Thr Gly Trp

420

Gln Trp Ala Arg Glu Ala Leu

435

Leu Leu Leu Val Ile Leu Phe
450 455

Ala Leu Pro Gln Arg Leu Gln

465

470

Asn Pro Glu Thr Met Leu

<210>

<211>

<212>

<213>

485

95
1926
DNA

Feline leukemia virus

Ile

280

Leu

Ile

Gly

Leu

Asn

360

Arg

Ile

Val

Gly

Gln

440

Gly

Asn

Thr

Ala

Ala

Gly

Glu

345

His

Gly

Gln

Leu

Leu

425

Thr

Pro

Axrg
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Thr

Pro

Val

val

330

Val

Gln

Leu

Glu

Gln

410

Asn

Gly

Cys

His

Asp

Val

Trp

315

Thr

Asp

Asn

Asp

Gln

395

Glu

Trp

Ile

Ile

Asn
475

Asn

Pro

300

Leu

Gly

Lys

Ile

Leu

380

Cys

Arg

Asp

Thr

Leu

460

Gln

Cys

285

Pro

Val

Ser

Asp

Leu

365

Leu

Cys

Pro

Leu

Ile

445

Arg

Tyr

Asn

Pro

Ser

Leu

Ile

350

Arg

Phe

Phe

Pro

Gly

430

Leu

Gln

Ser

Asn

Ala

Ala

Ser

335

Ser

Val

Trp

Leu

Leu

415

Leu

Ala

Ile

Leu
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Ser

Thr

Leu

320

Leu

His

Ala

Glu

Asn

400

Glu

Ser

Leu

Gln

Ile
480
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<400> 95
atggaaagtc

tttetggtgg
atatataatg
tctatgttag
gtgggagaca
tacccttcct
ccettttacg
ggggcacaag
aagccctect
tgtgagggaa
tgggacggac
ttattcacgg
ctagtcttac
acccagaggc
cccaaacgga
ttaaatgcca
ccctattacg
tcctgectat
tgcataggga
acaggggcgce
accccatgca
ttatggccca
gtecaggttcc
gtagggggca
ttcagacaac
gccttagaaa
gatattctat
tatgcggatc
cagcggcaac
ccctggttta

ctectetteg

caacgcaccc
ggatcttatt
taactfgggt
gaaccttaac
cctgggaacce
caaaatatgg
tctgcccegg
atgggttttg
cctcatggga
aatgcaaccc
ctaagatgtg
tatcceggea
ctgatcaaaa
cccaaacgaa
ttgggaccgg
ccgaccccaa
aagggattgce
ctattccgeca
ctgttcctaa
actatectage
ttteccatggce
gagtgactta
gaagagaacc
tagccgeggg
tacaaatgge
agtcecctgac
tcectacaaga
acaccggact
aactgtttga
caaccctaat

gcccatgeat

aaaaccctcet
cacaatagac
aataaccaat
cgatgtctac
tatagtccta
atgtaaaact
acatgccccce
tgccgeatgg
ctatatcaca
cctgattttg
gggattgega
ggtgtcaacc
acccccatcce
tgaaagcgcc
agataggtta
caaaactaaa
aatcttaggt
acacaagctg
gacccaccag
cgeccecccaat
ggtgctcaat
ccatcaaccc
aatatcacta
ggtcggaaca
catgcacaca
ctcecetttet
gggagggctce
cgtcecgagac
ctceccecaacag
ttccteccatt

ccttaacaga
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aaagataaga
ataggaatgg
gtacaaacta
cctaccctac
agcccaacca
acagatagaa
tegetgggge
ggatgtgaaa
gtaaaaagag
cagttcacce
ctataccgta
attacgccge
cgacaatctc
ccaaggtctg
ataaatttag
gactgttgge
aactacagca
accatatctg
gectttgtgea
ggcacctatt
tggacctctg
gaatatgtgt
actgttgecce
gggactaaag
gacatccagg
gaagtagtct
tgtgcegeat
aatatggcta
ggatggtttg
atgggcecct

ttagtacaat

ctectectegtg
ccaatcctag
acacccaagc
atgttgactt
atgtaaaaca
aaaaacagca
caaagggaac
ccaccggaga
ggagtagtca
agaaggggaa
caggatatga
ctcaggcaat
aaacagggtc
ttgcecccecac
tacaagggac
tetgectggt
accaaacaaa
aagtatcagg
ataagacgca
gggcctgtaa
atttttgtgt
acacacattt
tecatgttggg
ccectecttga
ccctagaaga
tacaaaacag
taaaagaaga
aattaagaga
aaggatggtt
tactaatcct

tegtaaaaga
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gaacttagtg
tccacéccaa
taatgccacc
atgtgaccta
cggggcacgt
acagacatac
acattgtgga
agcttggtgg
ggacaataac
acaagcctcet
ccctategee
gggaccaaac
caaagtggcg
caccgtgggt
atacctagcc
ttctegacca
cccteececca
gcaaggactg
acagggacat
cactggactc
cttaatcgaa
tgccaaagcet
aggactcact
aacagcccag
gtcaattagt
acggggccta
atgttgcttce
aagactaaaa
caacaggtcc
actcctaatt

cagaatatct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860
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gtggtacaag ccttaatttt aacccaacag taccaacaga taaagcaata cgatccggac 1920

cgacca 1926
<210> 96
<211> 642

<212> PRT

<213> Feline leukemia virus

<400> 96
Met Glu Ser Pro Thr His Pro Lys Pro Ser Lys Asp Lys Thr Leu Ser
1 5 10 15

Trp Asn Leu Val Phe Leu Val Gly Ile Leu Phe Thr Ile Asp Ile Gly
20 25 30

Met Ala Asn Pro Ser Pro His Gln Ile Tyr Asn Val Thr Trp Val Ile
35 40 45

Thr Asn Val Gln Thr Asn Thr Gln Ala Asn Ala Thr Ser Met Leu Gly
50 55 60

Thr Leu Thr Asp Val Tyr Pro Thr Leu His Val Asp Leu Cys Asp Leu
65 70 75 80

Val Gly Asp Thr Trp Glu Pro Ile Val Leu Ser Pro Thr Asn Val Lys
85 90 95

His Gly Ala Arg Tyr Pro Ser Ser Lys Tyr Gly Cys Lys Thr Thr Asp
100 105 110

Arg Lys Lys Gln Gln Gln Thr Tyr Pro Phe Tyr Val Cys Pro Gly His
115 120 125

Ala Pro Ser Leu Gly Pro Lys Gly Thr His Cys Gly Gly Ala Gln Asp
130 135 140

Gly Phe Cys Ala Ala Trp Gly Cys Glu Thr Thr Gly Glu Ala Trp Trp
145 150 155 160

Lys Pro Ser Ser Ser Trp Asp Tyr Ile Thr Val Lys Arg Gly Ser Ser
165 170 175

Gln Asp Asn Asn Cys Glu Gly Lys Cys Asn Pro Leu Ile Leu Gln Phe
180 185 190



Thr

Leu

Ser

225

Leu

Ser

Ser

Asp

305

Pro

Asn

Ser

Tyr

385

Thrx

Val

vVal

Ser
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Gln

Arg

210

Arg

val

Lys

val

Leu

290

Pro

Tyxr

Pro

Glu

Gln

370

Leu

Pro

Leu

Tyr

Leu

Lys

195

Leu

Gln

Leu

Val

Ala

275

Ile

Asn

Tyr

Pro

Val

355

Ala

Ala

Cys

Ile

Thr

435

Thr

Gly

Tyr

val

Pro

Ala

260

Pro

Asn

Lys

Glu

Pro

340

Ser

Leu

Ala

Ile

Glu

420

His

val

Lys

Arg

Ser

Asp

245

Thr

Thr

Leu

Thr

Gly

325

Ser

Gly

Cys

Pro

Ser

405

Leu

Phe

Ala

Gln

Thr

Thr

230

Gln

Gln

Thr

val

Lys

310

Ile

Cys

Gln

Asn

Asn

390

Met

Trp

Ala

Leu

Ala

Gly

215

Ile

Lys

Arg

vVal

Gln

295

Asp

Ala

Leu

Gly

Lys

375

Gly

Ala

Pro

Lys

Met

Ser

200

Tyr

Thr

Pro

Pro

Gly

280

Gly

Cys

Ile

Ser

Leu

360

Thxr

Thr

val

Arg

Ala

440

Leu

Trp

Asp

Pro

Pro

Gln

265

Pro

Thr

Trp

Leu

Ile

345

Cys

Gln

Tyxr

Leu

val

425

val

Gly

Asp

Pro

Pro

Ser

250

Thr

Lys

Tyr

Leu

Gly

330

Pro

Ile

Gln

Trp

Asn

410

Thr

Arg

Gly

Gly
Ile
Gln
235
Arg
Asn
Arg
Leu
Cys
315
Asn
Gln
Gly
Gly
Ala
395
Trp
Tyr

Phe

Leu

Pro

Ala

220

Ala

Gln

Glu

Ile

Ala

300

Leu

Tyr

Thr

x

His
380

Cys

Thr

Arg

Thr

Lys

205

Leu

Met

Ser

Ser

Gly

285

Leu

Val

Ser

Lys

val

365

Thr

Asn

Ser

Gln

Arg

445

val

Met

Phe

Gly

Gln

Ala

270

Thr

Asn

Ser

Asn

Leu

350

Pro

Gly

Thr

Asp

Pro

430

Glu

Gly

Trp
Thr
Pro
Thr
255
Pro
Gly
Ala
Arg
Gln
335
Thr
Lys
Ala
Gly
Phe
415
Glu

Pro

Gly
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Gly

val

Asn

240

Gly

Arg

Asp

Thr

Pro

320

Thr

Ile

Thr

His

Leu

400

Cys

TyT

Ile

Ile



Ala

465

Phe

Glu

Val

Gly

Thr

545

Gln

Phe

Pro

Asn

Leu

625

Arg
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450

Ala

Arg

Ser

Leu

Leu

530

Gly

Arg

Asn

Leu

Arg

610

Ile

Pro

<210>

<211>

<212>

<213>

<400>
atgcatccca cgttaagceg gegecaccte ccgattcggg gtggaaagcc gaaaagactg 60

Gly

Gln

Ile

Gln

515

Cys

Leu

Gln

Arg

Leu

595

Leu

Leu

97

1977

DNA

Porcine endogenous retrovirus

97

Val

Leu

Ser

500

Asn

Ala

Val

Gln

Ser

580

Ile

val

Thr

Gly

Gln

485

Ala

Arg

Ala

Arg

Leu

565

Pro

Leu

Gln

Gln

Thr

470

Met

Leu

Arg

Leu

Asp

550

Phe

Trp

Leu

Phe

Gln
630

455

Gly

Ala

Glu

Gly

Lys

535

Asn

Asp

Phe

Leu

Val

615

Tyr

Thr

Met

Lys

Leu

520

Glu

Met

Ser

Thr

Ile

600

Lys

Gln

Lys

His

Ser

505

Asp

Glu

Ala

Gln

Thr

585

Leu

Asp

Gln

Ala

Thr

490

Leu

Ile

Cys

Lys

Gln

570

Leu

Leu

Arg

Ile

Leu

475

Asp

Thr

Leu

Cys

Leu

555

Gly

Ile

Phe

Ile

Lys
635

460

Leu

Ile

Ser

Phe

Phe

540

Arg

Trp

Ser

Gly

Ser

620

Gln

Glu

Gln

Leu

Leu

525

Tyr

Glu

Phe

Ser

Pro

605

Val

Tyr

Thr

Ala

Ser

510

Gln

Ala

Arg

Glu

Ile

590

Cys

Val

Asp

Ala

Leu

495

Glu

Glu

Asp

Leu

Gly

575

Met

Ile

Gln

Pro
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Gln

480

Glu

Val

Gly

His

Lys

560

Trp

Gly

Leu

Ala

Asp
640

aaaatcccct taagcttege cteccategeg tggttcetta ctetgtecaat aactcctcaa 120
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gttaatggta
ttacttactg
gggacctggt
caggccacac
aataatgaag
acttctaatg
tttgttaaca
tggcaacagc
ctagattact
gtaaatggta
gttctgacta
aataagggtt
tctgattaca
ggggcgaaac
gaggctacct
gctagaggag
caaaataagc
ccatcccacce
tatctggtac
tccaccttgg
gtgtactact
aaaagagagc
gtgggaacag
aacctacatce
gaggaatccc
ttatttctaa
gatcactcag
cgaagggaaa
atggctaccc
gttgggccat

cagatcatgg

<210> 98

aacgccttgt
actccggtac
ggcctgaatt
cccecgatgt
aatattgtgg
atgggaattg
atcctaccag
gggtacaaaa
taaaaataag
tgtcttgggg
ttegecteag
tggccgaaca
atacaacctc
tttttaacct
cttecttgttg
ggaaattcaa
ttacccttac
aacacctttg
ctggttatga
ttttecaacca
atccecgaaaa
ccatatcect
gaacggctge
gaattgtaac
taacctecctt
aagaaggagg
gagccatcag
gagaggctga
tactttctgce
gtattattaa

tacttagaca

ggacagcceg
aggtattaat
atatgtctgce
actccgtget
aaatcctcag
gaaatggcca
ttataatcaa
agatgtacga
tttcactgaa
aatagtgtac
aatagaaact
aggacctcca
tggatcagtce
catccaggga
gctttgetta
tgtgacaaag
tgaggtttct
taaccacact
caggtggtgg
aactaaagac
agcagtcctt
gacactagct
cctaatcaca
ggaaaatctc
atctgaagtg
gttatgtgta
agactccatg
ccaggggtgg
tttaacagga
caagttaatt

acagtaccaa

- 56 -
aactcccata
attaacagca
cttecgatcag
tacgggtttt
gatttetttt
gtctctecagce
tttaattatg
aataagcaaa
aaaggaaaac
tatagaggct
cagatggaac
atccaagaac
ccecactgage
gcttttcaag
gcttegggece
gaacatagag
ggaaaaggca
gaagccttta
gcatgtaata
ttttgegtta
gatgaatatg
gtaatgcteg
ggaccgcaac
caagccctag
gttctacaga
gccttaaaag
agcaagctta
tttgaaggat
cccttaatag
gccttcatta

agccegteta

aacccttatce
ctcaagggga
taatccctgg
acgtttgcece
gcaagcaatg
aagacagagt
gccatgggag
taagctgtceca
aagaaaatat
ctgggagaaa
cteceggttge
agaggccate
ctaacatcac
ctcttaactc
caccttacta
accaatgtac
cctgcatagg
atcgaaccte
ctggattaac
tggtccaaat
actatagata
gattgggagt
agctggagaa
aaaaatctgt
acagaagggg
aggaatgctg
gagaaaggtt
ggttcaacag
tcctectect
gagaacgaat

gcagagaagc
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tctecacctgg
ggctcecttg
tctcaatgac
agggccccca
gagctgcgta
aagttactct
atggaaagat
ttegttagac
tcaaaagtgg
gaaaggatct
tataggacca
tectaacccce
tattaaaaca
cacgactcca
tgagggaatg
atggggatcc
gatggttccce
tgagagtcag
ccecttgtgtt
tgteccecgg
taatcggcca
ggctgcaggce
aggacttagt
cagtaacctg
gttagatctg
cttctatgta
agagaggcgt
gtectcettgg
gttactcaca
aagtgcagtc

tggccge

180

240

300

360

420

480

540

600

660

720

780

840

900

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1977
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<211>

<212>

<213>

<400>

659

PRT

o8

Met His Pro

1

Pro

Leu

Ser

Ser

65

Gly

Gly

Phe

Pro

Gly

145

Phe

Arg

Gln

Thr

Lys

Thr

Pro

50

Gly

Thr

Leu

Tyr

Gln

130

Asn

Val

Trp

Ile

Glu
210

Arg

Leu

35

Asn

Thr

Trp

Asn

Val

115

Asp

Trp

Asn

Lys

Ser

195

Lys

Thr

Leu

20

Ser

Ser

Gly

Trp

Asp

100

Cys

Phe

Lys

Asn

Asp

180

Cys

Gly

Leu

Lys

Ile

His

Ile

Pro

85

Gln

Pro

Phe

Trp

Pro

165

Trp

Lys

Ser

Ile

Thr

Lys

Asn

70

Glu

Ala

Gly

Cys

Pro

150

Thr

Gln

Ser

Gln

Arg

Pro

Pro

Pro

Ile

Leu

Thr

Pro

Lys

135

Val

Ser

Gln

Leu

Glu
215

Arg

Leu

Gln

40

Leu

Asn

Tyxr

Pro

Pro

120

Gln

Ser

Tyxr

Arg

Asp

200

Asn

Porcine endogenous retrovirus

His

Ser

25

Val

Ser

Ser

Val

Pro

105

Asn

Trp

Gln

Asn

Val

185

Leu

Ile

Leu

10

Phe

Asn

Leu

Thr

Cys

S0

Asp

Asn

Ser

Gln

Gln

170

Gln

Asp

Gln

Pro

Ala

Gly

Thr

Gln

75

Leu

Val

Glu

Cys

Asp

155

Phe

Lys

Tyr

Lys

Ile

Ser

Lys

Trp

60

Gly

Arg

Leu

Glu

vVal

140

Arg

Asn

Asp

Leu

Trp
220

Arg

Ile

Arg

45

Leu

Glu

Ser

Arg

Tyr

125

Thr

Val

Tyr

Val

Lys

205

vVal

Gly

Ala

30

Leu

Leu

Ala

vVal

Ala

110

Cys

Ser

Ser

Gly

Arg

190

Ile

Asn

Gly

Trp

vVal

Thr

Pro

Ile

95

Tyr

Gly

Asn

Tyr

His

175

Asn

Ser

Gly
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Lys

Phe

Asp

Asp

Leu

80

Pro

Gly

Asn

Asp

Ser

160

Gly

Lys

Phe

Met



Ser

225

Val

Ala

Glu

Ser

Phe

305

Glu

Tyr

Arg

Val

His

385

Tyxr

Thr

Val

Val

Ile
465

WO 2005/095442

Trp

Leu

Ile

Gln

Vval

290

Asn

Ala

Glu

Asp

Ser

370

Leu

Leu

Pro

Met

Leu

450

Ser

Gly

Thr

Gly

Arg

275

Pro

Leu

Thr

Gly

Gln

355

Gly

Cys

Val

Cys

Val

435

Asp

Leu

Ile

Ile
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gcctcaggaa
atagtcaaaa
ggccttgatce
tgttttctaa
aatcgagtcc
gaggccttac
cecatgeatcce

cttataaacc

<210> 100

<211> 488
<212> PRT
<213>

<400> 100

agccccectg
tatttcctca
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Cys Leu Asn Ser Leu Ile Leu Pro Pro Phe Ser Leu Ser Pro Val Pro
290 295 300

Thr Leu Gly Ser Arg Ser Arg Arg Ala Val Pro val Ala Val Trp Leu
305 310 315 320

Val Ser Ala Leu Ala Met Gly Ala Gly Met Ala Gly Gly Ile Thr Gly
325 330 335

Ser Met Ser Leu Ala Ser Gly Arg Ser Leu Leu His Glu val Asp Lys
340 345 350

Asp Ile Ser Gln Leu Thr Gln Ala Ile Val Lys Asn His Lys Asn Leu
355 360 365

Leu Lys Ile Ala Gln Tyr Ala Ala Gln Asn Arg Arg Gly Leu Asp Leu
370 375 380

Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys Ala Leu Gln Glu Gln Cys
385 . 390 395 400

Cys Phe Leu Asn Ile Thr Asn Ser His Val Ser Ile Leu Gln Glu Arg
405 410 415

Pro Pro Leu Glu Asn Arg Val Leu Thr Gly Trp Gly Leu Asn Trp Asp
420 425 430

Leu Gly Leu Ser Gln Trp Ala Arg Glu Ala Leu Gln Thr Gly Ile Thr
435 440 445

Leu Val Ala Leu Leu Leu Leu Val Ile Leu Ala Gly Pro Cys Ile Leu
450 455 460

Arg Gln Leu Arg His Leu Pro Ser Arg Val Arg Tyr Pro His Tyr Ser
465 470 475 480

Leu Ile Asn Pro Glu Ser Ser Leu
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atccccttaa
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Leu

Asp

Phe

600

Trp

Leu

Phe

Gln

Lys

Leu

Gly

505

Ala

Glu

Gly

Lys

Ser

585

Glu

Phe

Leu

Val

Tyr
665

Ser Tyr Arg

Leu

490

Thr

Val

Lys

Leu

Glu

570

Met

Ser

Thr

Ile

Lys

650

Hig

475

Gly

Thr

Gln

Ser

Asp

555

Glu

Ala

Ser

Thr

Leu

635

Asp

Gln

Gly

Ala

Asp

Leu

540

Leu

Cys

Lys

Gln

Leu

620

Leu

Arg

Leu

His

Leu

Leu

Asp

525

Thr

Leu

Cys

Leu

Gly

605

Ile

Phe

Ile

Lys

Lys

Thr

Val

510

Leu

Ser

Phe

Phe

Arg

590

Trp

Ser

Gly

Ser

Pro
670

Arg

Met

495

Ala

Lys

Leu

Leu

Tyr

575

Glu

Phe

Thr

Pro

Val

655

Leu

PCT/EP2005/003339

Glu

480

Gly

Thr

Glu

Ser

Lys

560

Ala

Arg

Glu

Ile

Cys

640

Val

Glu



WO 2005/095442

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

<223>

<400> 103
atggaaagtc

tttetggtgg
atatataatg
tctatgttag
gtgggagaca
tacccttect
cccttttacg
ggggcacaag
aagccctect
tgtgagggaa
tgggacggac
ttattcacgg
ctagtcttac
acccagaggc
cccaaacgga
ttaaatgcca
ccctattacg
tecectgectat
tgcataggga
acaggggcgce
accccatgea
ttatggcecca
gtcaggttcc

gtagggggca

ttcagacaac

misc_feature

(1579) .. (1581)

caacgcacce
ggatcttatt
taacttgggt
gaaccttaac
cctgggaacc
caaaatatgg
tectgeeceegg
atgggttttg
cctecatggga
aatgcaaccce
ctaagatgtg
tatceceggea
ctgatcaaaa
cccaaacgaa
ttgggaccgg
ccgaccccaa
aagggattgc
ctattccgea
ctgttcecctaa
actatctage
tttecatgge
gagtgactta
gaagagaacc
tagccgeggg

tacaaatggce

Mutated FeLV ENV

aaaaccctcet
cacaatagac
aataaccaat
cgatgtctac
tatagtccta
atgtaaaact
acatgcecccce
tgcegeatgg
ctatatcaca
cctgattttg
gggattgega
ggtgtcaacc
acccccatce
tgaaagcgcc
agataggtta
caaaactaaa
aatcttaggt
acacaagctg
gacccaccag
cgccccecaat
ggtgctcaat
ccatcaaccc
aatatcacta
ggtcggaaca

catgcacaca

aaagataaga
ataggaatgg
gtacaaacta
cctaccctac
agcccaacca
acagatagaa
tcgetgggge
ggatgtgaaa
gtaaaaagag
cagttcaccc
ctataccgta
attacgccge
cgacaatctc
ccaaggtctg
ataaatttag
gactgttggce
aactacagca
accatatctg
gctttgtgea
ggcacctatt
tggacctctg
gaatatgtgt
actgttgecce
gggactaaag

gacatccagg

CGT or CGC or CGA or CGG or AGA or AGG

ctctctegtg
ccaatcctag
acacccaagc
atgttgactt
atgtaaaaca
aaaaacagca
caaagggaac
ccaccggaga
ggagtagtca
agaaggggaa
caggatatga
ctcaggcaat
aaacagggtc
ttgececececac
tacaagggac
tctgectggt
accaaacaaa
aagtatcagg
ataagacgca
gggcctgtaa
atttttgtgt
acacacattt
tcatgttggg
ccctecttga

ccctagaaga
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gaacttagtg
tccacaccaa
taatgccacce
atgtgaccta
cggggcacgt
acagacatac
acattgtgga
agettggtgg
ggacaataac
acaagcctct
ccctategece
gggaccaaac
caaagtggceg
caccgtgggt
atacctagcce
ttctcgacca
ccctecececcecca
gcaaggactg
acagggacat
cactggactc
cttaatcgaa
tgccaaagct
aggactcact
aacagcccag

gtcaattagt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

500

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



WO 2005/095442

gccttagaaa
gatattctat
tatgecggate
cagcggcaac
ccctggttta
ctcetectteg
gtggtacaag

cgacca

<210> 104

<211> 642
<212> PRT

<213>

<220>
<223> Muta
<400> 104

Met Glu Ser
1

Trp Asn Leu

Met Ala Asn

35

Thr Asn Val

50

Thr Thr

65

Leu

Val Gly Asp

His @ly Ala

Arg Lys Lys

115

agtccctgac
tcctacaann
acaccggact
aactgtttga
caaccctaat
gcccatgeat

ccttaatttt

ted FelLV
Thr

Pro

Val
20

Phe

Pro Ser

Gln Thr

Asp Val

Thr Trp

85

Arg
100

Tyr

Gln Gln

-Leu

Pro

Asn

Tyr

70

Glu

Pro

Gln

ctceccectttet
nggagggctc
cgtccgagac
ctcccaacag
ttcctecatt
ccttaacaga

aacccaacag

Artificial sequence

ENV

Pro Lys

Val Gly

His Gln
40

Thr
55

Gln

Pro Thr

Pro Ile

Ser Ser

Thr Tyr

120

- 68 -
gaagtagtct
tgtgcecgceat
aatatggcta
ggatggtttg
atgggcccct
ttagtacaat

taccaacaga

Ser
10

Pro Lys

Tle
25

Leu Phe

Ile Tyr Asn

Ala Asn Ala

Val
75

Leu His

Val Leu Ser

90

Lys Gly

105

Tyr

Pro Phe Tyr

tacaaaacag
taaaagaaga
aattaagaga
aaggatggtt
tactaatcct
tegtaaaaga

taaagcaata

Asp Lys Thr

Thr Ile Asp

Thr
45

val Trp

Thr Met

60

Ser

Asp Leu Cys

Pro Thr

Cys Lys

110

Val Cys Pro

125

Asn

Thr

PCT/EP2005/003339

acggggccta

atgttgecttce
aagactaaaa
caacaggtcc
actcctaatt
cagaatatct

cgateceggac

Leu Ser

15

Ile Gly

Val Ile
Leu

Gly

Leu
80

Asp

Val
95

Lys
Thr

Asp

Gly His

1560

1620

1680

1740

1800

1860

1920

1926



Ala
Gly
145
Lys
Gln
Thr
Leu
Ser
225
Leu
Ser
Ser
Arg
Asp
305
Pro

Asn

Ser

WO 2005/095442

Pro

130

Phe

Pro

Asp

Gln

Arg

210

Arg

Val

Lys

vVal

Leu

290

Pro

Tyr

Pro

Glu

Gln
370

Ser

Cys

Ser

Asn

Lys

195

Leu

Gln

Leu

Val

Ala

275

Ile

Asn

Tyr

Pro

Val

355

Ala

Leu

Ala

Ser

Asn

180

Gly

Tyr

Val

Pro

Ala

260

Pro

Asn

Lys

Glu

Pro

340

Sexr

Leu

Gly

Ala

Ser

165

Cys

Lys

Arg

Ser

Asp

245

Thr

Thr

Leu

Thr

Gly

325

Ser

Gly

Cys

Pro

Trp

150

Trp

Glu

Gln

Thr

Thr

230

Gln

Gln

Thr

Val

Lys

310

Ile

Cys

Gln

Asn

Lys Gly

135

Gly Cys

Asp

Tyxr

Gly Lys

Ala

Gly

215

Ile

Lys

Arg

vVal

Gln

295

Asp

Ala

Leu

Gly

Lys
375

Ser

200

Tyr

Thr

Pro

Pro

Gly

280

Gly

Cys

Ile

Ser

Leu

360

Thr

Thr

Glu

Ile

Cys

185

Trp

Asp

Pro

Pro

Gln

265

Pro

Thr

Trp

Leu

Ile

345

Cys

Gln

- 69 -

His

Thr

Thr

170

Asn

Asp

Pro

Pro

Ser

250

Thr

Lys

Tyr

Leu

Gly

330

Pro

Ile

Gln

Cys

Thr

155

Val

Pro

Gly

Ile

Gln

235

Arg

Asn

Arg

Leu

Cys

315

Asn

Gln

Gly

Gly

Gly

140

Gly

Lys

Leu

Pro

Ala

220

Ala

Gln

Glu

Ile

Ala

300

Leu

Tyr

Thr

His
380

Gly

Glu

Arg

Ile

Lys

205

Leu

Met

Ser

Ser

Gly

285

Leu

Val

Ser

Lys

Val

365

Thr

Ala

Ala

Gly

Leu

190

Met

Phe

Gly

Gln

Ala

270

Thr

Asn

Ser

Asn

Leu

350

Pro

Gly

Gln

Trp

Ser

175

Gln

Trp

Thr

Pro

Thr

255

Pro

Gly

Ala

Arg

Gln

335

Thr

Lys

Ala
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Asp

Trp

160

Ser

Phe

Gly

Val

Asn

240

Gly

Arg

Asp

Thr

Pro

320

Thr

Ile

Thr

His



Tyr

385

Thr

val

Val

Ser

Ala

465

Phe

Glu

vVal

Gly

Thr

545

Gln

Phe

Pro

Asn

Leu

625

Arg

WO 2005/095442

Leu

Pro

Leu

Tyr

Leu

450

Ala

Arg

Ser

Leu

Leu

530

Gly

Arg

Asn

Leu

Arg

610

Ile

Pro

Ala

Cys

Ile

Thr

435

Thr

Gly

Gln

Ile

Gln

515

Cys

Leu

Gln

Arg

Leu

595

Leu

Leu

Ala

Ile

Glu

420

His

Val

Val

Leu

Ser

500

Asn

Ala

Val

Gln

Ser

580

Ile

Val

Thr

Pro

Ser

405

Leu

Phe

Ala

Gly

Gln

485

Ala

Arg

Ala

Arg

Leu

565

Pro

Leu

Gln

Gln

Asn

390

Met

Trp

Ala

Leu

Thr

470

Met

Leu

Arg

Leu

Asp

550

Phe

Trp

Leu

Phe

Gln
630

Gly

Ala

Pro

Lys

Met

455

Gly

Ala

Glu

Gly

Lys

535

Asn

Asp

Phe

Leu

Val

615

Tyr

Thr
Val
Arg
Ala
440
Leu
Thr
Met
Lys
Leu
520
Glu
Met
Ser
Thr
Ile
600

Lys

Gln

Tyxr

Leu

Val

425

Val

Gly

Lys

His

Ser

505

Asp

Glu

Ala

Gln

Thr

585

Leu

Asp

Gln

- 70 -

Trp

Asn

410

Thr

Arg

Gly

Ala

Thr

490

Leu

Ile

Cys

Lys

Gln

570

Leu

Leu

Arg

Ile

Ala

395

Trp

Tyr

Phe

Leu

Leu

475

Asp

Thr

Leu

Cys

Leu

555

Gly

Ile

Phe

Ile

Lys
635

Cys

Thr

His

Arg

Thr

460

Leu

Ile

Ser

Phe

Phe

540

Arg

Trp

Ser

Gly

Ser

620

Gln

Asn

Ser

Gln

Arg

445

Val

Glu

Gln

Leu

Leu

525

Tyr

Glu

Phe

Ser

Pro

605

Val

Tyx

Thr

Asp

Pro

430

Glu

Gly

Thr

Ala

Ser

510

Gln

Ala

Arg

Glu

Ile

590

Cys

Val

Asp

Gly

Phe

415

Glu

Pro

Gly

Ala

Leu

495

Glu

Arg

Asp

Leu

Gly

575

Met

Ile

Gln

Pro

PCT/EP2005/003339

Leu

400

Cys

Tyr

Ile

Ile

Gln

480

Glu

val

Gly

His

Lyé

560

Trp

Gly

Leu

Ala

Asp
640



WO 2005/095442

<210> 105
<211>
<212>

<213>

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

<223>

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

<400> 105
atggaaagtc

tttectggtgg
atatataatg
tctatgttag
gtgggagaca
tacccttecet
cccttttacg
ggggcacaag
aagccctect
tgtgagggaa
tgggacggac
ttattcacgg
ctagtcttac

acccagaggc

1826

DNA

misc_feature

(1579) .. (1581)

misc_feature

(1597) .. (1599)

or TTC

caacgcaccc
ggatcttatt
taacttgggt
gaaccttaac
cctgggaacce
caaaatatgg
tctgeceegg
atgggttttg
cctecatggga
aatgcaaccc
ctaagatgtg
tatcceggea
ctgatcaaaa

cccaaacgaa

Artificial sequence

Mutated FeLV ENV

aaaaccctcet
cacaatagac
aataaccaat
cgatgtctac
tatagtccta
atgtaaaact
acatgcccce
tgcecgecatgg
ctatatcaca
cctgattttg
gggattgcga
ggtgtcaacc
acccccatce

tgaaagcgcce

- 71 -

aaagataaga
ataggaatgg
gtacaaacta
cctaccctac
agcccaacca
acagatagaa
tcgetgggge
ggatgtgaaa
gtaaaaagag
cagttcaccce
ctataccgta
attacgccge
cgacaatctc

ccaaggtctg

CGT or CGC or CGA or CGG or AGA or AGGE

ctctetegtg
ccaatcctag
acacccaagce
atgttgactt
atgtaaaaca
aaaaacagca
caaagggaac
ccaccggaga
ggagtagtca

agaaggggaa

caggatatga

ctcaggcaat
aaacagggtc

ttgecccecac
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gaacttagtg
tccacaccaa
taatgeccacc
atgtgaccta
cggggcacgt
acagacatac
acattgtgga
agcttggtgg
ggacaataac
acaagcctcect
ccctategece
gggaccaaac
caaagtggcg

caccgtgggt

60

120

180

240

300

360

420

480

540

600

660

720

780

840



WO 2005/095442

cccaaacgga
ttaaatgcca
ccetattacg
tcctgectat
tgcataggga
acaggggcgce
accccatgea
ttatggccca
gtcaggttecce
gtagggggca
ttcagacaac
gccttagaaa
gatattctat
tatgcggatce
cagcggcaac
ccectggttta
ctcectetteg
gtggtacaag

cgacca

<210> 106

<21l1l> 642
<212> PRT

<213>

<220>
<223>

<400> 106

ttgggaccgg
ccgaccccaa
aagggattgce
ctattececgea
ctgttecctaa
actatctagce
tttecatgge
gagtgactta
gaagagaacc
tagccgeggg
tacaaatggce
agtccetgac
tecctacaann
acaccggact
aactgtttga
caaccctaat
gcccatgcecat

ccttaatttt

agataggtta
caaaactaaa
aatcttaggt
acacaagctg
gacccaccag
cgcecccaat
ggtgctcaat
ccatcaaccce
aatatcacta
ggtcggaaca
catgcacaca
ctcecetttet
nggagggctc
cgtcegagac
ctccecaacag
ttectcecatt
ccttaacaga

aacccaacag

Artificial sequence

Mutated FeLV ENV

- 72 -
ataaatttag
gactgttggce
aactacagca
accatatctg
gctttgtgca
ggcacctatt
tggacctctg
gaatatgtgt
actgttgececce
gggactaaag
gacatccagg
gaagtagtct
tgtgcennnt
aatatggcta
ggatggtttg
atgggcceccct
ttagtacaat

taccaacaga

tacaagggac
tctgectggt
accaaacaaa
aagtatcagg
ataagacgca
gggcctgtaa
atttttgtgt
acacacattt
tcatgttggg
ccetecttga
ccctagaaga
tacaaaacag
taaaagaaga
aattaagaga
aaggatggtt
tactaatect
tcgtaaaaga

taaagcaata
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atacctagcce
ttctegacca
cccteceoecca
gcaaggactg
acagggacat
cactggactc
cttaatcgaa
tgccaaagcet
aggactcact
aacagcccag
gtcaattagt
acggggccta
atgttgettc
aagactaaaa
caacaggtcc
actcctaatt
cagaatatct

cgatccggac

Met Glu Ser Pro Thr His Pro Lys Pro Ser Lys Asp Lys Thr Leu Ser

1

5

10

15

Trp Asn Leu Val Phe Leu Val Gly Ile Leu Phe Thr Ile Asp Ile Gly
25

20

30

Met Ala Asn Pro Ser Pro His Gln Ile Tyr Asn Val Thr Trp Val Ile

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1926



Thr

Thr

65

Val

His

Arg

Ala

Gly

145

Lys

Gln

Thr

Leu

Ser

225

Leu

Ser

Ser

Arg

WO 2005/095442

Asn

50

Leu

Gly

Gly

Lys

Pro

130

Phe

Pro

Asp

Gln

Arg

210

Arg

Val

Lys

Val

Leu
290

35

Val

Thr

Asp

Ala

Lys

115

Ser

Cys

Ser

Asn

Lys

195

Leu

Gln

Leu

val

Ala

275

Ile

Gln

Asp

Thr

Arg

100

Gln

Leu

Ala

Ser

Asn

180

Gly

Tyr

Val

Pro

Ala

260

Pro

Asn

Thr

Val

Trp

Tyr

Gln

Gly

Ala

Ser

165

Cys

Lys

Arg

Ser

Asp

245

Thr

Thr

Leu

Asn

Tyr

70

Glu

Pro

Gln

Pro

Trp

150

Trp

Glu

Gln

Thr

Thr

230

Gln

Gln

Thr

Val

Thr

55

Pro

Pro

Ser

Thr

Lys

135

Gly

Asp

Gly

Ala

Gly

215

Ile

Lys

Arg

Val

Gln
295

40

Gln

Thr

Ile

Ser

Tyr

120

Gly

Cys

Tyr

Lys

Ser

200

Tyr

Thr

Pro

Pro

Gly

280

Gly

Ala

Leu

Val

Lys

105

Pro

Thr

Glu

Ile

Cys

185

Trp

Asp

Pro

Pro

Gln

265

Pro

Thr

Asn

Leu

90

Tyxr

Phe

His

Thr

Thr

170

Asn

Asp

Pro

Pro

Ser

250

Thr

Lys

Tyr

Ala

Val

75

Ser

Gly

Tyr

Cys

Thr

155

Val

Pro

Gly

Ile

Gln

235

Arg

Asn

Arg

Leu

Thr

60

Asp

Pro

Cys

Val

Gly

140

Gly

Lys

Leu

Pro

Ala

220

Ala

Gln

Glu

Ile

Ala
300

45

Ser

Leu

Thr

Lys

Cys

125

Gly

Glu

Arg

Ile

Lys

205

Leu

Met

Ser

Ser

Gly

285

Leu

Met

Cys

Asn

Thr

110

Pro

Ala

Ala

Gly

Leu

190

Met

Phe

Gly

Gln

2la

270

Thr

Asn

Leu

Asp

Val

95

Thr

Gly

Gln

Trp

Ser

175

Gln

Trp

Thr

Pro

Thr

255

Pro

Gly

Ala

PCT/EP2005/003339

Gly

Leu

80

Lys

Asp

His

Asp

Trp

160

Ser

Phe

Gly

Val

Asn

240

Gly

Arg

Asp

Thr



Asp

305

Pro

Asn

Ser

His

Tyr

385

Thr

Val

Val

Ser

Ala

465

Phe

Glu

val

Gly

Thr
545

WO 2005/095442

Pro
Tyr
Pro
Glu
Gln
370
Leu
Pro
Leu
Tyr
Leu
450
Ala
Arg
Ser
Leu
Leu

530

Gly

Asn

Tyr

Pro

Val

355

Ala

Ala

Cys

Ile

Thr

435

Thr

Gly

Gln

Ile

Gln

515

Cys

Leu

Lys

Glu

Pro

340

Ser

Leu

Ala

Ile

Glu

420

His

Val

Val

Leu

Ser

500

Asn

Ala

val

Thr

Gly

325

Ser

Gly

Cys

Pro

Ser

405

Leu

Phe

Ala

Gly

Gln

485

Ala

Arg

Phe

Arg

Lys

310

Ile

Cys

Gln

Asn

Asn

390

Met

Trp

Ala

Leu

Thr

470

Met

Leu

Arg

Leu

Asp
550

Asp

Ala

Leu

Gly

Lys

375

Gly

Ala

Pro

Lys

Met

455

Gly

Ala

Glu

Gly

Lys

535

Asn

Cys

Ile

Ser

Leu

360

Thr

Thr

Val

Arg

Ala

440

Leu

Thr

Met

Lys

Leu

520

Glu

Met

Trp

Leu

Ile

345

Cys

Gln

Tyr

Leu

Val

425

Val

Gly

Lys

His

Ser

505

Asp

Glu

Ala

Leu

Gly

330

Pro

Ile

Gln

Trp

Asn

410

Thr

Arg

Gly

Ala

Thr

490

Leu

Ile

Cys

Lys

Cys

315

Asn

Gln

Gly

Gly

Ala

395

Trp

Tyr

Phe

Leu

Leu

475

Asp

Thr

Leu

Cys

Leu
555

Leu

His

Thr

His

380

Cys

Thr

His

Arg

Thr

460

Leu

Ile

Ser

Phe

Phe

540

Arg

Val Ser

Ser Asn

Lys Leu
350

Val Pro
365

Thr Gly

Asn Thr

Ser Asp

Gln Pro
430

Arg Glu
445

Val Gly

Glu Thr

Gln Ala

Leu Ser

510

Leu Gln
525

Tyr Ala

Glu Arg

Arg

Gln

335

Thr

Lys

Ala

Gly

Phe

415

Glu

Pro

Gly

Ala

Leu

495

Glu

Arg

Asp

Leu

PCT/EP2005/003339

Pro

320

Thr

Ile

Thr

Leu

400

Cys

Tyr

Ile

Ile

Gln

480

Glu

val

Gly

His

Lys
560



WO 2005/095442

_’75_
Gln Arg Gln Gln Leu Phe Asp Ser Gln Gln Gly Trp Phe Glu
565 570

Phe Asn Arg Ser Pro Trp Phe Thr Thr Leu Ile Ser Ser Ile

580 585 590
Pro Leu Leu Ile Leu Leu Leu Ile Leu Leu Phe Gly Pro Cys

595 600 605
Asn Arg Leu Val Gln Phe Val Lys Asp Arg Ile Ser Val Val
610 615 620

Leu Ile Leu Thr Gln Gln Tyr Gln Gln Ile Lys Gln Tyr Asp
625 630 635
Arg Pro
<210> 107
<211l> 1464
<212> DNA
<213> Artificial sequence
<220>
<223> Mutated HTLV-1 ENV
<220>
<221> misc_feature
<222> (1165)..(1167)
<223> CGT or CGC or CGA or CGG or AGA or AGGE
<400> 107
atgggtaagt ttctegeccac tttgatttta ttecttecagt tetgeccect
gattacagcc ccagetgetg tactctcaca attggagtct cctcatacca
tgcaatecctg cccageccagt ttgttegtgg accctegace tgetggeccet
caggccctac agccccectg ccoctaaccta gtaagttact ccagctacca
teccctatate tattecctea ttggactaag aagccaaacc gaaatggcgg
tcagectett attcagacce ttgttectta aagtgcccat acctggggtg
acctgcceccet atacaggage cgtcteccage ccctactgga agtttcaaca
tttactcaag aagtttcacg cctcaatatt aatctecatt tttcaaaatg

PCT/EP2005/003339

Gly
575

Trp

Met Gly

Ile Leu

Gln Ala

Pro Asp

640

catctteggt
ctctaaaccce
ttcagcagat
tgccacctat
aggctattat
ccaatcatgg
cgatgtcaat

cggttttecee

60

120

180

240

300

360

420

480



WO 2005/095442

ttecteecctte
agccaactgce
gagccctcta
actaattata
tactctcceca
gcgettecag
attcaagcta
tcacctgtte
gtecteecgeece
gcctcaggaa
atagtcaaaa
ggccttgatc
cgtttteega
aatcgagtcce
gaggccttac
ccatgcatcce

cttataaacc

<210> 108

<211> 488
<212> PRT

<213>

<220>
<223>
<400> 108

Met Gly Lys
1

Leu Ile Phe

tagtcgacgc
ctecececaccge
taccatggaa
cttgecattgt
acgtectectgt
ccccecaccet
tagtctecte
ccaccctagg
tggccatggg
agagcctcecct
accacaaaaa
tcectgttetg
atattaccaa
tgactggctg
aaactggaat
tcegteaget

ctgagtcatce

tccaggatat
ccetecteta
atcaaaactc
ctgtatcgat
tccatcctet
gacgttacca
cccetgteat
atcccgctece
agccggagtg
acatgaggtg
tctactcaaa
ggagnnngga
ttecccatgte
gggccttaac
cacccttgtt
acgacacctc

cctg

Artificial sequence

Mutated HTLV-1 ENV

Phe Leu Ala Thr Leu

5

Gly Asp Tyr Ser Pro

20

Val Ser Ser Tyr His Ser Lys Pro

35

Ser Trp Thr

40

Leu Asp Leu Leu Ala

- 76 -
gaccccatct
ctececcact
ctgacccttg
cgtgecagec
tcttetacce
tttaactgga
aactccctca
cgccgagegg
gctggeggga
gacaaagata
attgcgcagt
ggattatgca
ccaatactac
tgggaccttg
gcgectactece

ccetegegeg

Ile Leu Phe
10

Ser Cys Cys Thr Leu Thr Ile

25

Cys Asn Pro Ala

Leu Ser Ala Asp

ggttccttaa
ctaacctaga
tccagttaac
tctecacttg
cccteettta
cccactgett
teectgecece
tacecggtgge
ttaccggcete
tttceccagtt
atgctgccca
aagcattaca
aagaaagacc
gcctecteaca
ttettgttat

tcagataccc

Phe

30

45

Gln Phe Cys

Gln Pro Vval

Gln Ala Leu

PCT/EP2005/003339

taccgaacce
ccacatcctce
cctacaaage
gcacgtecta
cccatcgtta
tgacccccag
cttttecettg
ggtctggett
catgtccctce
aactcaagca
gaacagacga
agaacagtgc
ccececttgag
gtgggctcga
ccttgecagga

ccattactcet

Pro

15

Gly

Cys

Gln

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1464



Pro

65

Ser

Gly

Pro

Ser

Val

145

Phe

Asn

Lys

Cys

225

Tyr

Tyr

Trp

Cys

Thr
305

WO 2005/095442

50

Pro

Leu

Gly

Tyr

Ser

130

Ser

Ser

Thr

Ser

Leu

210

Ile

Ser

Pro

Thr

His

290

Leu

Cys

Tyr

Tyr

Leu

115

Pro

Arg

Leu

Glu

Asn

195

Leu

Val

Pro

Ser

His

275

Asn

Gly

Pro

Leu

Tyr

100

Gly

Tyr

Leu

Leu

Pro

180

Leu

Thr

Cys

Asn

Leu

260

Cys

Ser

Ser

Asn

Phe

85

Ser

Cys

Trp

Asn

Val

165

Ser

Asp

Leu

Ile

val

245

Ala

Phe

Leu

Arg

Leu

70

Pro

Ala

Gln

Lys

Ile

150

Asp

Gln

Val

Asp

230

Ser

Leu

Asp

Ile

Ser
310

55

Val

His

Ser

Ser

Phe

135

Asn

Ala

Leu

Ile

Gln

215

Arg

Val

Pro

Pro

Leu

295

Arg

Ser

Trp

Tyr

Trp

120

Gln

Leu

Prb

Pro

Leu

200

Leu

Ala

Pro

Ala

Gln

280

Pro

Arg

Tyr

Thr

Ser

105

Thr

His

Gly

Pro

185

Glu

Thr

Ser

Ser

Pro

265

Ile

Pro

Ala

- 77 -

Ser

Lys

S0

Asp

Cys

Asp

Phe

Tyr

170

Thr

Pro

Leu

Leu

Ser

250

His

Gln

Phe

Val

Ser

75

Lys

Pro

Pro

Val

Ser

155

Asp

Ala

Ser

Gln

Ser

235

Ser

Leu

Ala

Ser

Pro
315

60

Tyr

Pro

Cys

Tyr

Asn

140

Lys

Pro

Pro

Ile

Ser

220

Thr

Ser

Thr

Ile

Leu

300

val

His

Asn

Ser

Thr

125

Phe

Cys

Ile

Pro

Pro

205

Thr

Trp

Thr

Leu

Val

285

Ser

Ala

Ala

Arg

Leu

110

Gly

Thr

Gly

Trp

Leu

1920

Trp

Asn

Pro

Pro

270

Ser

Pro

Val

Thr

Asn

S5

Lys

Ala

Gln

Phe

Phe

175

Leu

Lys

Tyr

val

Leu

255

Phe

Ser

Val

Trp

PCT/EP2005/003339

Tyr

80

Gly

Cys

Val

Glu

Pro

160

Leu

Pro

Ser

Thr

Leu

240

Leu

Asn

Pro

Pro

Leu
320



Val

Ser

Asp

Leu

Leu

385

Arg

Pro

Leu

Leu

Arg

465

Leu

WO 2005/095442

Ser

Met

Ile

Lys

370

Phe

Phe

Pro

Gly

Val

450

Gln

Ile

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

Ala

Ser

Ser

355

Ile

Trp

Pro

Leu

Leu

435

Ala

Leu

Asn

109

1464

DNA

Leu

Leu

340

Gln

Ala

Glu

Asn

Glu

420

Ser

Leu

Arg

Pro

Ala

325

Ala

Leu

Gln

Arg

Ile

405

Asn

Gln

Leu

His

Glu
485

misc_feature

Met

Ser

Thr

Tyr

Gly

390

Thr

Arg

Trp

Leu

Leu

470

Ser

(1165) ..(1167)

Gly

Gly

Gln

Ala

375

Gly

Asn

Val

Ala

Leu

455

Pro

Ser

Artificial sequence

Mutated HTLV-1 ENV

Ala
Lys
Ala
360
Ala
Leu
Ser
Leu
Arg
440
Val

Ser

Leu

Gly

Ser

345

Ile

Gln

Cys

Thr

425

Glu

Ile

Arg

Val
330
Leu
Val
Asn
Lys
val
410
Gly
Ala

Leu

Val

Ala

Leu

Lys

Arg

Ala

395

Pro

Trp

Leu

Ala

Arg
475

Asn

Arg

380

Leu

Ile

Gly

Gln

Gly

460

Tyr

Gly

Glu

His

365

Gly

Gln

Leu

Leu

Thr

445

Pro

Pro

Ile

vVal

350

Lys

Leu

Glu

Gln

Asn

430

Gly

Cys

His

Thr

335

Asp

Asn

Asp

Gln

Glu

415

Trp

Ile

Ile

Tyr

PCT/EP2005/003339

Gly

Lys

Leu

Leu

Cys

400

Arg

Asp

Thr

Leu

Ser
480



WO 2005/095442

<223>

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

<400> 109
atgggtaagt

gattacagcece
tgcaatcctg
caggccctac
tcecctatatce
tcagcctett
acctgccecct
tttactcaag
ttctecectte
agccaactgce
gagccctceta
actaattata
tactctccc;
gcgcttecag
attcaagcta
tcacctgtte
gtctcegece
gcetcaggaa
atagtcaaaa
ggccttgatce
cgttttcecga
aatcgagtcc
gaggccttac
ccatgcatce

cttataaacc

misc_feature

(1183) .. (1185)

or TTC

ttetegecac
ccagctgctg
cccagccagt
agccceccectg
tattcectea
attcagaccc
atacaggagc
aagtttcacg
tagtegacge
ctcecacege
taccatggaa
cttgeattgt
acgtctetgt
ccececcecaccet
tagtctcctce
ccaccctagg
tggccatggg
agagcctcct
accacaaaaa
tcetgttetg
atattaccaa
tgactggctg
aaactggaat
tcegtecaget

ctgagtcatc

tttgatttta
tactctcaca
ttgttcgtgg
ccctaaccta
ttggactaag
ttgttcectta
cgtctcecage
cctcaatatt
tccaggatat
ccectecteta
atcaaaactce
ctgtatcgat
teccatcectet
gacgttacca
cccctgteat
atccegetcece
agccggagtg
acatgaggtg
tctactcaaa
ggagnnngga
ttceccatgte
gggccttaac
cacccttgtt
acgacacctc

cctg

- 79 -

ttcttecagt
attggagtct
accctecgacce
gtaagttact
aagccaaacc
aagtgcccat
ccctactgga
aatctccatt
gaccccatct
ctccececcact
ctgacccttg
cgtgeceagece

tcttctacce

tttaactgga

aactccctca
cgccgagedgg
gctggcggga
gacaaagata
attgcgcagt
ggattatgca
ccaatactac
tgggaccttg
gcgctactcecce

ccectegegeg

CGT or CGC or CGA or CGG or AGA or AGGE

tectgececccect
cctecatacca
tgctggcecect
ccagctacca
gaaatggecgg
acctggggtg
agtttcaaca
tttcaaaatg
ggttccttaa
ctaacctaga
tccagttaac
tctecacttg
ccctecttta
ccecactgcett
tecetgeeccee
taccggtgge
ttacecggcetce
tttccecagtt
atgctgecceccea
aannnttaca
aagaaagacc
gcctetcaca
ttcttgttat

tcagataccc

PCT/EP2005/003339

catctteggt
ctctaaaccc
ttcagcagat
tgccacctat
aggctattat
ccaatcatgg
cgatgtcaat
cggttttccc
taccgaaccc
ccacatccte
cctacaaage
gcacgtccta
cccatcgtta
tgacccccag
cttttecttg
ggtctggett
catgtecccte
aactcaagca
gaacagacga
agaacagtgce
ccececttgag
gtgggctcga
ccttgecagga

ccattactcet

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1464



WO 2005/095442

<210>

<211>

<212>

<213>

<220>

<223>

<400>

110

488

PRT

110

Met Gly Lys

1

Leu

Val

Ser

Pro

65

Ser

Gly

Pro

Ser

val

145

Phe

Asn

Ile

Ser

Trp

50

Pro

Leu

Gly

Tyx

Ser

130

Ser

Ser

Thr

Phe

Ser

35

Thr

Cys

Tyr

Tyr

Leu

115

Pro

Arg

Leu

Glu

Phe

Gly

Tyr

Leu

Pro

Leu

Tyr

100

Gly

Tyx

Leu

Leu

Pro
180

Leu

Asp

His

Asp

Asn

Phe

85

Ser

Cys

Trp

Asn

val

165

Ser

Ala

Tyr

Ser

Leu

Leu

70

Pro

Ala

Gln

Lys

Tle

150

Asp

Gln

Artificial sequence

Mutated HTLV-1 ENV

Thr

Ser

Lys

Leu

55

Val

His

Ser

Ser

Phe

135

Asn

Ala

Leu

Leu

Pro

Pro

40

Ala

Ser

Trp

Tyr

Trp

120

Gln

Leu

Pro

Pro

Ile

Ser

25

Cys

Leu

Tyr

Thr

Ser

105

Thr

His

His

Gly

Pro
185

Leu

10

Cys

Asn

Ser

Ser

Lys

S0

Asp

Cys

Asp

Phe

Tyr

170

Thr

80 -

Phe

Cys

Pro

Ala

Ser

75

Lys

Pro

Pro

Val

Ser

155

Asp

Ala

Phe

Thr

Ala

Asp

Tyr

Pro

Cys

Tyr

Asn

140

Lys

Pro

Pro

Gln

Leu

Gln

45

Gln

His

Asn

ser

Thr

125

Phe

Cys

Ile

Pro

Phe

Thr

30

Pro

Ala

Ala

Arg

Leu

110

Gly

Thr

Gly

Trp

Leu
190

Cys

15

Ile

Val

Leu

Thr

Asn

S5

Lys

Ala

Gln

Phe

Phe

175

Leu

PCT/EP2005/003339

Pro

Gly

Cys

Gln

Tyr

80

Gly

Cys

Val

Glu

Pro

160

Leu

Pro



Lys

Cys

225

Tyr

Tyr

Trp

Cys

Thr

305

Val

Ser

Asp

Leu

Leu

385

Arg

Pro

Leu

WO 2005/095442

Ser

Leu

210

Ile

Ser

Pro

Thr

His

290

Leu

Ser

Met

Ile

Lys

370

Phe

Phe

Pro

Gly

Asn

195

Leu

val

Pro

Ser

His

275

Asn

Gly

Ala

Ser

Ser

355

Ile

Txrp

Pro

Leu

Leu
435

Leu

Thr

Cys

Asn

Leu

260

Cys

Ser

Ser

Leu

Leu

340

Gln

Ala

Glu

Asn

Glu

420

Ser

Asp

Leu

Ile

Val

245

Ala

Phe

Leu

Arg

Ala

325

Ala

Leu

Gln

Arg

Ile

405

Asn

Gln

His

Val

Asp

230

Ser

Leu

Asp

Ile

Ser

310

Met

Ser

Thr

Tyr

Gly

390

Thr

Arg

Trp

Ile

Gln

215

Arg

Val

Pro

Pro

Leu
295

Arg

Gly

Gly

Gln

Ala

375

Gly

Asn

val

Ala

Leu

200

Leu

Ala

Pro

Ala

Gln

280

Pro

Arg

Ala

Lys

Ala

360

Ala

Leu

Ser

Leu

Arg
440

Glu
Thr
Ser
Ser
Pro
265
Ile
Pro
Ala
Gly
Ser
345
Ile

Gln

Thr
425

Glu

Pro

Leu

Leu

Ser

250

Gln

Phe

val

val

330

Leu

val

Asn

Lys

val

410

Gly

Ala

81 -

Ser

Gln

Ser

235

Ser

Leu

Ala

Ser

Pro

315

Ala

Leu

Lys

Arg

Phe

395

Pro

Trp

Leu

Ile

Ser

220

Thr

Ser

Thr

Ile

Leu

300

vVal

Gly

His

Asn

Arg

380

Leu

Ile

Gly

Gln

Pro

205

Thr

Trp

Thr

Leu

Val

285

Ser

Ala

Gly

Glu

His

365

Gly

Gln

Leu

Leu

Thr
445

Trp

Asn

His

Pro

Pro

270

Ser

Pro

val

Ile

Val

350

Lys

Leu

Glu

Gln

Asn

430

Gly

Lys

Tyr

Val

Leu

255

Phe

Ser

Val

Trp

Thr

335

Asp

Asn

Asp

Gln

Glu

415

Trp

Ile

PCT/EP2005/003339

Ser

Thr

Leu

240

Leu

Asn

Pro

Pro

Leu

320

Gly

Lys

Leu

Leu

Cys

400

Arg

Asp

Thr



WO 2005/095442

- 82 -

PCT/EP2005/003339

Leu Val Ala Leu Leu Leu Leu Val Ile Leu Ala Gly Pro Cys Ile Leu

450

Arg Gln Leu
465

Leu Ile Asn
<210> 111
<211l> 1458
<212> DNA

<213>

<220>
<223>
<220>
<221>
<222>° (115

<223>

<400> 111
atgggtaatg

agccgatgea
caacccgtcet
ccecectgee
ttcccacatt
aatgaccctt
acgggccccg
gtcagceccaag
gtagatgccc
ccaacttctc
tcctggacga
tgecatggttt
atctccatte

gctectceat -

Arg His

Leu

455

Pro

470

Pro Glu
485

misc_feature

3)..(1155)

ttttetteet
cactecacgat
gcacgtggaa
ctaacctaat
ggataaaaaa
gctegetaca
tctccagtece
tgtcecetteg
ctggatatga
cccecattggt
ccaaaatact
gcgtggatag
cccaacaaac

cccaacccett

Ser

Ser Leu

Artificial sequence

Mutated HTLV-2 ENV

acttttatte
tggtatctce
cctegacctt
tacttactct
gccaaacaga
atgecccctac
atcctggaag
actacacttc
tcectttatgg
ccatgactcc
caaatttatc
atccagccte
ctccteecga

ccettggacce

475

agtctcacac
tcctaccact
aattccctaa
ggcttccata
cagggcctag
ttgggctgee
tttcattcag
tctaagtgcg
ttcatcacct
gaccttgaac
cagctgacct
tcatecctgge
accatcctet

cattgctacc

460

CGT or CGC or CGA or CGG or AGA or AGG

attttccact
ccagceccctg
caacggacca
agacttattc
ggtactactc
aagcatggac
atgtaaattt
gctccetccat
cagaacccac
atgtcctaac
tacagagcac
atgtactcta
ttececttecct

aacctcgecet

Ser Arg Val Arg Tyr Pro His Tyr Sexr

480

agcccagcag
tagcccaacc
acgactacac
cttatactta
gccttectac
atccgecatac
cacccaggaa
gaccctecta
tcagcctceca
ccecetecacg
caattactcce
cacccccaac
tgceccectgece

acaggcgata

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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acaacagata
cctececggega
gcggccggaa
agccttcetce
catcaaaaca
ctattctggg
atcagtaaca
accggctggg
acaggcataa
cgccaaatce

aacccagaaa

<210> 112

<211l> 486
<212> PRT

<213>

<220>
<223>
<400> 112
Met Gly Asn
1

Leu Ala Gln

Ser
35

His Ser

Leu Asn

50

Asp

Asn Leu Ile

65

Phe Pro His

Ser Pro Ser

actgcaacaa
caagacgccg
caggtatcge
tecgaggttga
tcctecgggt
aannnggggyg
ctcatgtatc
gactaaactg
ccattetege
aggcecttce

ccatgcta

Val Phe
5

Gln
20

Ser
Pro Cys
Ser Leu
Thr

Tyr

Ile
85

Trp

Tyr Asn

100

Phe

Arg

Ser

Thr

Ser

70

Lys

Asp

ctccattate
ccgtgecgtt
tggtggagta
caaagacatc
tgcacagtat
tttgtgcaag
cgtccteecag
ggatcttgga
tctactecte

acagecggtta

Artificial seguence

Mutated HTLV-2 ENV

Leu Leu

Thr

Cys

Thr
40

Pro

Thr
55

Asp
Gly Phe
Pro

Lys

Pro Cys

_83...
ctececcectt

ccaatagcag
acaggctccce

tcccacctta

gcagcccaaa

gccatacagg
gaacggcccce
ctgtcccaat
ctecgtecatat

caaaaccgac

Phe
10

Leu Ser

Leu Thr Ile

25

Gln Pro Val

Gln Arg Leu

Thr
75

Lys

Asn Arg Gln

90

Ser Leu Gln

105

tttcectege
tgtggecttgt
tatctetgge
cccaggcecat
atagacgagg
agcaatgttg
ctettgaaaa
gggcacgaga
tgtttggecce

ataaccagta

Leu Thr

Gly Ile

30

Thr
45

Cys

His Pro

60

Tyr Ser

Leu

Gly

Cys Pro

His

Ser

Trp

Pro

Leu

Gly Tyr

Tyr
110

PCT/EP2005/003339

tcecegtaccet
ctcecgceccta
ttccagtaaa
agtcaaaaat
attagacctc
cttectcaac
acgtgteate
agccctcecag
ctgtatcctc

ttcecttate

Phe
15

Pro
Ser Tyr
Asn Leu
Pro

Cys

Leu
80

Tyr

Tyr
95

Leu Gly

S00

960

1020

1080

1140

1200

1260

1320

1380

1440

1458



Cys

Trp

Ser

145

Val

Thr

Glu

Phe

Val

225

Ile

Leu

Tyr

Ile

Arg

305

Ala

Ala

Leu

WO 2005/095442

Gln

Lys

130

Leu

Asp

Gln

Ile

210

Asp

Ser

Ala

Gln

Ile

290

Arg

Ala

Ser

Thr

Ala

115

Phe

Arg

Ala

Pro

Val

195

Gln

Arg

Ile

Leu

Pro

275

Leu

Arg

Gly

Ser

Gln
355

Trp

His

Leu

Pro

Pro

180

Leu

Leu

Ser

Pro

Pro

260

Arg

Pro

Arg

Thr

Lys

340

Ala

Thr

Ser

His

Gly

165

Pro

Thr

Thr

Ser

Gln

245

Ala

Leu

Pro

Ala

Gly

325

Ser

Ile

Ser

Asp

Phe

150

Tyr

Thr

Pro

Leu

Leu

230

Gln

Pro

Gln

Phe

Val

310

Ile

Leu

Val

Ala

Val

135

Ser

Asp

Ser

Ser

Gln

215

Ser

Thr

Pro

Ala

Ser

285

Pro

Ala

Leu

Lys

Tyr

120

Asn

Lys

Pro

Pro

Thr

200

Ser

Ser

Ser

Ser

Ile

280

Leu

Ile

Gly

Leu

Asn
360

Thr

Phe

Cys

Leu

Pro

185

Ser

Thr

Trp

Ser

Gln

265

Thr

Ala

Ala

Gly

Glu
345

Gly

Thr

Gly

Trp

170

Leu

Trp

Asn

His

Arg

250

Pro

Thr

Pro

Val

Val

330

Val

Gln

Pro

Gln

Ser

155

Phe

Vval

Thr

Tyr

Val

235

Thr

Phe

Asp

Val

Trp

315

Thr

Asp

Asn

Val

Glu

140

Ser

Ile

His

Thr

Ser

220

Leu

Ile

Pro

Asn

Pro

300

Leu

Gly

Lys

Ile

Ser

125

Val

Met

Thr

Asp

Lys

205

Cys

Tyr

Leu

Trp

Cys

285

Pro

Val

Ser

Asp

Leu
365

Ser

Ser

Thr

Ser

Ser

190

Ile

Met

Thr

Phe

Thr

270

Asn

Pro

Ser

Leu

Ile

350

Arg

Pro

Gln

Leu

Glu

175

Asp

Leu

val

Pro

Pro

255

His

Asn

Ala

Ala

Ser

335

Ser

val

PCT/EP2005/003339

Ser

Val

Leu

160

Pro

Leu

Lys

Cys

Asn

240

Ser

Cys

Ser

Thr

Leu

320

Leu

His

Ala



W

Gln Tyr
370

0 2005/095442

Ala Ala Gln

Arg Gly Gly Leu Cys

385

Ile Ser

Asn Thr His
405

Lys Arg Val Ile Thr

Gln Trp

420

Ala Arg Glu
435

Leu Leu Leu Val Ile

450

Ala Leu Pro Gln Arg

465

Asn Pro

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

Glu Thr Met

485

113

1458

DNA

Asn

Lys

390

Val

Gly

Ala

Leu

Leu

470

Leu

Arg

375

Ala

Ser

Trp

Leu

Phe

455

Gln

Artificial sequence

Mutated HTLV-2 ENV

misc_feature

(1153)..(1155)

Arg

Tle

Val

Gly

Gln

440

Gly

Asn

85 -

Gly Leu Asp

Gln

Leu

Leu

425

Thr

Pro

Arg

Glu

Gln

410

Asn

Gly

Cys

Gln

395

Glu

Trp

Ile

Ile

Asn
475

Leu

380

Cys

Arg

AsSp

Thr

Leu

460

Gln

CGT or CGC or CGA or CGG or AGA or AGG

misc_feature

(1171) ..(1173)

TTT or TTC

Leu

Cys

Pro

Leu

Ile

445

Arg

Tyr

Phe

Phe

Pro

Gly

430

Leu

Gln

Ser

Trp

Leu

Leu

415

Leu

Ala

Ile

Leu

PCT/EP2005/003339

Glu

Asn

400

Glu

Ser

Leu

Gln

Ile
480



WO 2005/095442

<400> 113
atgggtaatg

agccgatgca
caacccgtct
ccececectgece
ttcccacatt
aatgaccctt
acgggcccceg
gtcagccaag
gtagatgcce
ccaacttctc
tcctggacga
tgcatggttt
atctccattce
gctecctccat
acaacagata
ccteeggega
gcggccggaa
ageccttetee
catcaaaaca
ctattctggg
atcagtaaca
accggctggg
acaggcataa
cgccaaatcec

aacccagaaa

<210> 114

<21l1> 486
<212> PRT

<213>

<220>

ttttcttect

cactcacgat'

gcacgtggaa
ctaacctaat
ggataaaaaa
gctegcectaca
tcteccagtece
tgtceccetteg
ctggatatga
cccecattggt
ccaaaatact
gecgtggatag
cccaacaaac
cccaaccctt
actgcaacaa
caagacgccg
caggtatcge
tcgaggttga
tecteegggt
aannnggggg
ctcatgtatc
gactaaactg
ccattetege
aggcccttece

ccatgcta

acttttatte
tggtatctce
cctegaccett
tacttactcet
gccaaacaga
atgccecctac
atcctggaag
actacacttc
tcctttatgg
ccatgactcce
caaatttatc
atccagecte
ctcctececga
ccecttggacce
cteccattatc
ccgtgeegtt
tggtggagta
caaagacatc
tgcacagtat
tttgtgcaag
cgtecctecag
ggatcttgga
tctactecte

acagcggtta

Artificial sequence

agtctcacac
tcctaccact
aatteccctaa
ggcttccata
cagggecctag
ttgggctgcce
tttcattcag
tctaagtgeg
ttcatcacct
gaccttgaac
cagctgacct
tcatcctgge
accatcctcet
cattgctacc
ctccoceeccctt
ccaatagcag
acaggctccce
tecccacctta
gcagcccaaa
nnnatacagg
gaacggcccc
ctgtecccaat
ctcgtcecatat

caaaaccgac

attttccact
ccagcccctg
caacggacca
agacttattc
ggtactactc
aagcatggac
atgtaaattt
gctectecat
cagaacccac
atgtecctaac
tacagagcac
atgtactcta
ttectteect
aacctcgect
tttcectege
tgtggettgt
tatctetgge
cccaggcecat
atagacgagg
agcaatgttg
ctcttgaaaa
gggcacgaga
tgtttggecce

ataaccagta

PCT/EP2005/003339

agcccagcag
tagcccaacc
acgactacac
cttatactta
gccttectac
atccgcatac
cacccaggaa
gaccctecta
tcagecctececa
ccecctececacg
caattactcc
cacccccaac
tgcecctgeec
acaggcgata
tecegtacct
ctcegeecta
ttccagtaaa
agtcaaaaat
attagacctc
ctteccteaac
acgtgtecatc
agccctecag
ctgtatecte

ttcececttate

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1458



WO 2005/095442

<223>

<400>

114

Met Gly Asn

1

Leu

His

Asp

Asn

65

Phe

Ser

Cys

Trp

Ser

145

Val

Thr

Glu

Phe

Val
225

Ala

Ser

Leu

50

Leu

Pro

Pro

Gln

Lys

130

Leu

Asp

Gln

Ile
210

Asp

Gln

Ser

35

Asn

Ile

Ser

Ala

115

Phe

Arg

Ala

Pro

val
195

.Gln

Arg

Val

Gln

20

Pro

Ser

Thr

Trp

Tyr

100

Trp

Leu

Pro

Pro

180

Leu

Leu

Ser

Phe

Ser

Cys

Leu

Tyr

Ile

85

Asn

Thr

Ser

Gly

165

Pro

Thr

Thr

Ser

Phe

Arg

Ser

Thr

Ser

70

Lys

Asp

Ser

Asp

Phe

150

Tyr

Thr

Pro

Leu

Leu
230

Mutated HTLV-2 ENV

Leu

Cys

Pro

Thr

55

Gly

Lys

Pro

Ala

vVal

135

Ser

Asp

Ser

Ser

Gln

215

Ser

Leu

Thr

Thr

40

Asp

Phe

Pro

Cys

Tyr

120

Asn

Lys

Pro

Pro

Thr

200

Ser

Ser

Leu

Leu

25

Gln

Gln

His

Asn

Ser

105

Thr

.Phe

Cys

Leu

Pro

185

Ser

Thr

Trp

Phe

10

Thr

Pro

Arg

Lys

Arg

S0

Leu

Gly

Thr

Gly

Trp

170

Leu

Trp

Asn

His

Ser

Ile

Val

Leu

Thr

75

Gln

Gln

Pro

Gln

Ser

155

Phe

Val

Thr

Tyx

Val
235

Leu

Gly

Cys

His

60

Tyr

Gly

Cys

Val

Glu

140

Ser

Ile

His

Thr

Ser

220

Leun

Thr

Ile

Thr

45

Pro

Ser

Leu

Pro

Ser

125

Val

Met

Thr

Asp

Lys

205

Cys

Tyr

His

Ser

30

Trp

Pro

Leu

Gly

Tyr

110

Ser

Ser

Thr

Ser

Ser

190

Ile

Met

Thr

Phe

15

Ser

Asn

Cys

Tyr

Tyr

95

Leu

Pro

Gln

Leu

Glu

175

Asp

Leu

Val

Pro

PCT/EP2005/003339

Pro

Tyr

Leu

Pro

Leu

80

Tyr

Gly

Ser

Val

Leu

160

Pro

Leu

Lys

Cys

Asn
240



Ile

Leu

Tyr

Ile

Arg

305

Ala

Ala

Leu

Gln

Arg

385

Ile

Lys

Gln

Leu

Ala

465

Asn

WO 2005/095442

Ser

Ala

Gln

Ile

290

Arg

Ala

Ser

Thr

Tyxr

370

Gly

Ser

Arg

Trp

Leu

450

Leu

Pro

<210>

Tle

Leu

?ro

275

Leu

Arg

Gly

Ser

Gln

355

Ala

Gly

Asn

Val

Ala

435

Leu

Pro

Glu

115

Pro

Pro

260

Arg

Pro

Arg

Thr

Lys

340

Ala

Ala

Leu

Thr

Ile

420

Arg

Val

Gln

Thr

Gln

245

Ala

Leu

Pro

Ala

Gly

325

Ser

Ile

Gln

Cys

His

405

Thr

Glu

Ile

Arg

Met
485

Gln

Pro

Gln

Phe

Val

310

Ile

Leu

Val

Asn

Lys

390

val

Gly

Ala

Leu

Leu

470

Leu

Thr

Pro

Ala

Ser

295

Pro

Ala

Leu

Lys

Arg

375

Phe

Ser

Trp

Leu

Phe

455

Gln

Ser

Ser

Ile

280

Leu

Ile

Gly

Leu

Asn

360

Arg

Ile

Val

Gly

Gln

440

Gly

Asn

Ser

Gln

265

Thr

Ala

Ala

Gly

Glu

345

Gly

Gln

Leu

Leu

425

Thr

Pro

Arg

Arg

250

Pro

Thr

Pro

Val

Val

330

Val

Gln

Leu

Glu

Gln

410

Asn

Gly

Cys

His

88 -
Thr

Phe

Asp

Val

Trp

315

Thr

Asp

Asn

Asp

Gln

395

Glu

Trp

Ile

Ile

Asn
475

Ile

Pro

Asn

Pro

300

Leu

Gly

Lys

Ile

Leu

380

Cys

Arg

Asp

Thr

Leu

460

Gln

Leu

Trp

Cys

285

Pro

Val

Ser

Asp

Leu

365

Leu

Cys

Pro

Leu

Ile

445

Arg

Tyr

Phe

Thr

270

Asn

Pro

Ser

Leu

Ile

350

Arg

Phe

Phe

Pro

Gly

430

Leu

Gln

Ser

Pro

255

His

Asn

Ala

Ala

Ser

335

Ser

Val

Trp

Leu

Leu

415

Leu

Ala

Ile

Leu

PCT/EP2005/003339

Ser

Cys

Ser

Thr

Leu

320

Leu

His

Ala

Glu

Asn

400

Glu

Ser

Leu

Gln

Ile
480
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<211> 1614

<212> DNA

<213> Artificial sequence

<220>

<223> Mutated HERV-W ENV

<220>

<221> misc_feature

<222> (1177)..(1179)

<223> GAA or GAG or CAA or CAG

<400> 115

atggccctec cttatcatat ttttcectettt actgttettt tacecctettt cactctceact 60
gcaccceccte catgecegetg tatgaccagt agctcccctt accaagagtt tetatggaga 120
atgcagcgte ccggaaatat tgatgcceca tegtatagga gtetttetaa gggaaccece 180
accttcactg cccacaccca tatgecccecge aactgctatce actctgecac tetttgecatg 240
catgcaaata ctcattattg gacaggaaaa atgéttaatc ctagttgtcc tggaggactt 300
ggagtcactg tctgttééac ttacttcacc caaactggta tgtctgatgg gggtggagtt 360
caagatcagg caagagaaaa acatgtaaaa gaagtaatct cccaactcac ccgggtacat 420
ggcacctcta gcccctacaa aggactagat ctctcaaaac tacatgaaac cctcegtacce 480
catactcgee tggtaagcect atttaatacc accctcactg ggctcecatga ggteteggec 540
caaaacccta ctaactgttg gatatgcctc cccctgaact tcaggecata tgtttcaatce 600
cctgtacctg aacaatggaa caacttcagc acagaaataa acaccactte cgttttagta 660
ggacctcttg tttccaatct ggaaataacc catacctcaa acctcacctg tgtaaaattt 720
agcaatacta catacacaac caactcccaa tgcatcaggt gggtaactcc tcccacacaa A780
atagtctgecc taccctcagg aafatttttt gtctgtggta cctcageccta tegttgtttg 840
aatggctctt cagaatctat gtgcttccte tcattcttag tgeccecctat gaccatctac 900
actgaacaag atttatacag ttatgtcata tctaagceccc gcaacaaaag agtacccatt 960
ctteccttttg ttataggagc aggagtgcta ggtgcactag gtactggecat tggcggtatce 1020
acaacctcta ctcagttcta ctacaaacta tctcaagaéc taaatgggga catggaacgg 1080
gtecgeecgact ccectggtcac cttgcaagat caacttaact ccctageage agtagtcectt 1140
caaaatcgaa gagctttaga cttgctaacc gectgaannng ggggaacctg tttattttta 1200
ggggaagaat gctgttatta tgttaatcaa tccggaatcg tcactgagaa agttaaagaa 1260
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PCT/EP2005/003339

_90_
attcgagatc gaatacaacg tagagcagag gagcttcgaa acactggacc ctggggcctce 1320
ctcagccaat ggatgcectg gattctccee ttettaggac ctctagecage tataatattg 1380
ctactcctct ttggaccctg tatctttaac ctecttgtta actttgtetc ttccagaatce 1440
gaagctgtaa aactacaaat ggagcccaag atgcagtcca agactaagat ctaccgcaga 1500
ccecetggace ggcctgctag cccacgatct gatgttaatg acatcaaagg cacccctect 1560
gaggaaatct cagctgcaca acctctacta cgccccaatt cagcaggaag cagt 1614
<210> 116
<211> 538
<212> PRT
<213> Artificial sequence
<220>
<223> Mutated HERV-W ENV
<220>
<221> MISC_FEATURE
<222> (393) ..(393)
<223> E or Q
<400> 116
Met Ala Leu Pro Tyr His Ile Phe Leu Phe Thr Val Leu Leu Pro Ser
1 5 10 15
Phe Thr Leu Thr Ala Pro Pro Pro Cys Arg Cys Met Thr Ser Ser Ser
20 25 30
Pro Tyr Gln Glu Phe Leu Trp Arg Met Gln Arg Pro Gly Asn Ile Asp
35 40 45
Ala Pro Ser Tyr Arg Ser Leu Ser Lys Gly Thr Pro Thr Phe Thr Ala
50 55 ; 60
His Thr His Met Pro Arg Asn Cys Tyr His Ser Ala Thr Leu Cys Met
65 70 75 80
His Ala Asn Thr His Tyr Trp Thr Gly Lys Met Ile Asn Pro Ser Cys
85 90 95
Pro Gly Gly Leu Gly Val Thr Val Cys Trp Thr Tyr Phe Thr Gln Thr



Gly

val

Pro

145

Glu

Asn

Phe

Ser

225

Ser

Pro

Gly

Phe

Leu

305

Leu

Ile

Glu

WO 2005/095442

Met

Lys

130

Tyr

Thr

val

Phe

Ser

210

Asn

Asn

Pro

Thr

Leu

290

Tyr

Pro

Gly

Leu

Ser

115

Glu

Lys

Arg

Ser

Arg

195

Thr

Leu

Thr

Thr

Ser

275

Ser

Ser

Phe

Gly

Asn
355

100

Asp
Val
Gly
Léu
Ala
180
Pro
Glu
Glu
Thr
Gln
260
Ala
Phe
TYyL
Val
Ile

340

Gly

Gly

Ile

Leu

Val

165

Gln

Tyr

Ile

Ile

Tyr

245

Ile

Tyr

Leu

Val

Ile

325

Thr

Asp

Gly

Ser

Asp

150

Ser

Asn

Val

Asn

Thr

230

Thr

Val

Arg

Val

Ile

310

Gly

Thr

Met

Gly

Gln

135

Leu

Leu

Pro

Ser

Thr

215

His

Thr

Cys

Cys

Pro

295

Ser

Ala

Ser

Glu

Val

120

Leu

Ser

Phe

Thx

Ile

200

Thr

Thr

Asn

Leu

Leu

280

Pro

Lys

Gly

Thr

Arg
360

105

Gln

Thr

Lys

Asn

Asn

185

Pro

Ser

Ser

Ser

Pro

265

Asn

Met

Pro

Val

Gln

345

Val

- 91 -

Asp

Arg

Leu

Thr

170

Cys

Val

Val

Asn

Gln

250

Ser

Gly

Thr

Arg

Leu

330

Phe

Ala

Gln

val

His

155

Thr

Trp

Pro

Leu

Leu

235

Cys

Gly

Ser

Ile

Asn

315

Gly

Tyr

Asp

Ala

His

140

Glu

Leu

Ile

Glu

val

220

Thr

Ile

Ile

Ser

Tyr

300

Lys

Ala

Tyxr

Ser

Arg

125

Gly

Thr

Thr

Cys

Gln

205

Gly

Cys

Arg

Phe

Glu

285

Thx

Arg

Leu

Lys

Leu
365

110

Glu

Thr

Leu

Gly

Leu

190

Trp

Pro

Val

Trp

Phe

270

Ser

Glu

Val

Gly

Leu

350

val

Lys

Sexr

Arg

Leu

175

Pro

Asn

Leu

Lys

Val

255

Val

Met

Gln

Pro

Thr

335

Ser

Thr

PCT/EP2005/003339

His

Ser

Thr

160

Leu

Asn

Val

Phe

240

Thr

Cys

cys

Asp

Ile

320

Gly

Gln

Leu



Gln

Ala

385

Gly

Lys

Arg

Leu

Gly

465

Glu

Ile

Asn

Leu

WO 2005/095442

Asp

370

Leu

Glu

Val

Asn

Pro

450

Pro

Ala

Tyr

Asp

Leu
530

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

Gln

Asp

Glu

Lys

Thr

435

Phe

Cys

Val

Arg

Ile

515

Arg

117

1614

DNA

Leu

Leu

Cys

Glu

420

Gly

Leu

Ile

Lys

Arg

500

Lys

Pro

Asn

Leu

Cys

405

Ile

Pro

Gly

Phe

Leu

485

Pro

Gly

Asn

misc_feature

Ser

Thr

390

Tyr

Arg

Trp

Pro

Asn

470

Gln

Leu

Thr

Ser

(1177) .. (1179)

Leu

375

Ala

Tyr

Asp

Gly

Leu

455

Leu

Met

Asp

Pro

Ala
535

Artificial sequence

Mutated HERV-W ENV

Ala
Glu
Val
Arg
Leu
440
Ala
Leu

Glu

Pro
520

Gly

Ala

Xaa

Asn

Ile

425

Leu

Ala

Val

Pro

Pro

505

Glu

Ser

Val

Gly

Gln

410

Gln

Ser

Ile

Asn

Lys

490

Ala

Glu

Ser

Val

Gly

395

Ser

Arg

Gln

Ile

Phe

475

Met

Ser

Ile

Leu

380

Thr

Gly

Arg

Trp

Leu

460

vVal

Gln

Pro

Ser

Gln

Cys

Ile

Ala

Met

445

Leu

Ser

Ser

Arg

Ala
525

Asn

Leu

Val

Glu

430

Pro

Leu

Ser

Lys

Ser

510

Ala

Arg

Phe

Thr

415

Glu

Trp

Leu

Arg

Thr

495

Asp

Gln

PCT/EP2005/003339

Arg

Leu

400

Glu

Leu

Ile

Phe

Ile

480

Lys

Val

Pro
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<223>

<220>
<221>
<222>

<223>

<400> 117
atggcccectee

gcaccccctce
atgcagcgtc
accttcactg
catgcaaata
ggagtcactg
caagatcagg
ggcacctcta
catactcgcc
caaaacccta
cctgtacctg
ggacctcttg
agcaatacta
atagtctgee
aatggctcett
actgaacaag
cttecettttg
acaacctcta
gtcgchact
caaaatcgaa
ggggaagaat
attcgagatc
ctcagccaat
ctactcctcet

gaagctgtaa

misc_feature

(1195) .. (1197)

cttatcatat
catgcecgetg
ccggaaatat
cccacaccca
ctcattattg
tctgttggac
caagagaaaa
gcccctacaa
tggtaagcct
ctaactgttg
aacaatggaa
ttteccaatct
catacacaac
taccctcagg
cagaatctat
atttatacag
ttataggagc
ctcagttcta
ccctggteac
gagctttaga
gctgttatta
gaatacaacg
ggatgeccctg
ttggaccectg

aactacaaat

GRA or GAG or CAA or CAG

GCT or GCC or GCA or GCG

ttttetettt
tatgaccagt
tgatgcccca
tatgeccceege
gacaggaaaa
ttacttcacc
acatgtaaaa
aggactagat
atttaatacc
gatatgccte
caacttcagce
ggaaataacc
caactcccecaa
aatatttttt
gtgetteecte
ttatgtcata
aggagtgcta
ctacaaacta
cttgcaagat
cttgctaacc
tgttaatcaa
tagagcagag
gattctccec

tatctttaac

ggagcccaag

- 93 -

actgttecttt
agctccccett
tcgtatagga
aactgctatc
atgattaatc

caaactggta

‘gaagtaatct

ctctcaaaac
accctcactg
ccectgaact
acagaaataa
catacctcaa
tgcatcaggt
gtectgtggta
tcattcttag
tctaagcecce
ggtgcactag
tctcaagaac
caacttaact
gctgaannng
tccggaatceg
gagcttcgaa
ttettaggac
ctecettgtta

atgcagtcca

taccctcecttt
accaagagtt
gtctttctaa
actctgccac
ctagttgtcecc
tgtctgatgg
cccaactcac
tacatgaaac
ggctccatga
tcaggccata
acaccacttc
acctcacctg
gggtaactcc
cctecagecta
tgcceccctat
gcaacaaaag
gtactggcat
taaatgggga
ccectageagce
ggggaacctg
tcactgagaa
acactggacc
ctctagecagce
actttgtctc

agactaagat

PCT/EP2005/003339

cactctcact
tctatggaga
gggaaccccc
tctttgeatg
tggaggactt
gggtggagtt
ccgggtacat
cctcegtacce
ggtctcggee
tgtttcaatc
cgttttagta
tgtaaaattt
tcccacacaa
tegttgtttg
gaccatctac
agtacccatt
tggcggtatce
catggaécgg
agtagtcctt
tttannntta
agttaaagaa
ctggggccte
tataatattyg
ttccagaatc

ctaccgcaga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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~ 94 -

PCT/EP2005/003339

cccctggace ggcctgctag cccacgatct gatgttaatg acatcaaagg cacccctect 1560

gaggaaatct cagctgcaca acctctacta cgccccaatt cagcaggaag cagt

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

118

538

PRT

Artificial sequence

Mutated HERV-W ENV

MISC_FEATURE

(393)..(393)

E or

118

Met Ala Leu

1

Phe

Pro

Ala

His

65

Pro

Gly

Val

Thr

Tyr

Pro

50

Thr

Ala

Gly

Met

Lys

Leu

Gln

35

Ser

His

Asn

Gly

Ser

115

Glu

Q

Pro

Thr

20

Glu

Tyr

Met

Thr

Leu

100

Asp

Val

Tyr His

Ala Pro

Phe Leu

Arg Ser

Pro Arg
70

His Tyr
85
Gly Vval

Gly Gly

Ile Ser

Ile

Pro

Trp

Leu

55

Asn

Trp

Thr

Gly

Gln

Phe

Pro

Arg

40

Ser

Cys

Thr

Val

Val

120

Leu

Leu

Cys

25

Met

Lys

Tyxr

Gly

Cys

105

Gln

Thr

Phe
10

Arg

Gln

Lys

S0

Trp

Asp

Arg

Thr

Cys

Arg

Thr

Ser

75

Met

Thr

Gln

val

Val

Met

Pro

Pro

60

Ala

Ile

Tyr

Ala

His

Leu

Thr

Gly

45

Thr

Thr

Asn

Phe

Arg

125

Gly

Leu

Ser

30

Asn

Phe

Leu

Pro

Thr

110

Glu

Thr

Pro

15

Ser

Ile

Thr

Cys

Ser

95

Gln

Lys

Ser

lel4

Ser

Ser

Asp

Ala

Met

80

Cys

Thr

His

Ser



Pro

145

His

Glu

Asn

Phe

Ser

225

Ser

Pro

Gly

Phe

Leu

305

Leu

Ile

Glu

Gln

Ala
385

WO 2005/095442

130

Tyr Lys

Thr Arg

Val Ser

Phe Arg
195

Ser Thr
210

Asn Leu

Asn Thr

Pro Thr

Thr Ser
275

Leu Ser
290

Tyr Ser

Pro Phe

Gly Gly

Leu Asn
355

Asp Gln
370

Leu Asp

Gly

Leu

Ala

180

Pro

Glu

Glu

Thr

Gln

260

Ala

Phe

Tyr

val

Ile

340

Gly

Leu

Leu

Leu

Val

165

Gln

Tyr

Ile

Ile

Tyr

245

Ile

"Tyx

Leu

val

Ile

325

Thr

Asp

Asn

Leu

Asp

150

Ser

Asn

val

Asn

Thr

230

Thr

val

Arg

Val

Ile

310

Gly

Thr

Met

Ser

Thr
390

135

Leu

Leu

Pro

Ser

Thr

215

His

Thr

Cys

Cys

Pro

295

Ser

Ala

Ser

Glu

Leu

375

Ala

Ser

Phe

Thr

Ile

200

Thr

Thr

Asn

Leu

Leu

280

Pro

Lys

Gly

Thr

Arg

360

Ala

Glu

Lys
Asn
Asn
185
Pro
Ser
Ser
Ser
Pro
265
Asn
Met
Pro
Val
Gln
345
Val

Ala

Xaa

Leu

Thr

170

Cys

val

Val

Asn

Gln

250

Ser

Gly

Thr

Arg

Leu

330

Phe

Ala

Val

Gly

His

155

Thr

Trp

Pro

Leu

Leu

235

Cys

Gly

Ser

Ile

Asn

315

Gly

Tyr

Asp

Val

Gly
395

140

Glu

Leu

Ile

Glu

Val

220

Thr

Ile

Ile

Ser

Tyr

300

Lys

Ala

Tyr

Ser

Leu

380

Thr

Thr

Thr

Cys

Gln

205

Gly

Cys

Arg

Phe

Glu

285

Thr

Arg

Leu

Lys

Leu

365

Gln

Cys

Leu

Gly

Leu

190

Trp

Pro

Val

Trp

Phe

270

Ser

Glu

Val

Gly

Leu

350

Val

Asn

Leu

Arg

Leu

175

Pro

Asn

Leu

Lys

val

255

val

Met

Gln

Pro

Thr

335

Ser

Thr

Arg

Ala

PCT/EP2005/003339

Thr

160

His

Leu

Asn

Val

Phe

240

Thr

Cys

Cys

Asp

Ile

320

Gly

Gln

Leu

Arg

Leu
400



WO 2005/095442

Gly Glu Glu

Lys Val Lys

Arg Asn Thr
435

Leu Pro Phe
450

Gly Pro Cys
465

Glu Ala Val

Ile Tyr Arg

Asn Asp Ile
515

Leu Leu Arg
530
<210> 119
<211> 1615

<212> DNA

Cys Cys
405

Glu Ile
420

Gly Pro

Leu Gly

Ile Phe

Lys Leu

485

Arg Pro
500

Lys Gly

Pro Asn

Tyr

Arg

Trp

Pro

Asn

470

Gln

Leu

Thr

Ser

TyY

Asp

Gly

Leu

455

Leu

Met

Asp

Pro

Ala
535

<213> Artificial sequence

<220>

<223> Mutated HERV-FRD ENV

<220>

<221> misc_feature

<222> (1279)..(1281)

Val

Arg

Leu

440

Ala

Leu

Glu

Arg

Pro

520

Gly

Asn

Ile

425

Leu

Ala

val

Pro

Pro

505

Glu

Ser

Gln

410

Gln

Ser

Ile

Asn

Lys

490

Ala

Glu

Ser

96 -

Ser

Arg

Gln

Ile

Phe

475

Met

Ser

Ile

Gly

Arg

Trp

Leu

460

Val

Gln

Pro

Ser

<223> CGT or CGC or CGA or CGG or AGA or AGG

<400> 119

Ile

Ala

Met

445

Leu

Ser

Ser

Arg

Ala
525

Val

Glu

430

Pro

Leu

Ser

Lys

Ser

510

Ala

Thr

415

Glu

Txp

Leu

Arg

Thr

495

Asp

Gln

PCT/EP2005/003339

Glu

Leu

Ile

Phe

Ile

480

Lys

Val

Pro

atgggcctge tcctgetggt tctcattcte acgecttcac tagcagecta cegecatcct 60
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gatttccegt
accaattgct
tcgecccagag
aatctgaaag
cctgatatcc
ggaatagccc
ccaagtacag
tacacccaca
cctcagggaa
agtactcgaa
ctcagctcta
aataaaacca
actatagcca
acccccttat
tgtggccagt
tatgtaaccc
gggaattccc
cteggeatte
tatagccagc
accatgcaag
gacatgttaa
tgggtaaatc
agtttacggg
tecttgggtte
ccatgtctcece

cagacgaatc

<210> 120

<211l> 538
<212> PRT

<213>

<220>

tattggaaaa
ggttatgtac
aatggacaag
gactgatgag
gccagaaacc
ctatttgtgt
tctgtaatgt
accaattccg
ctttgctaga
acttectggtt
cagcggaatg
agggagctaa
ccagctacct
ttcatttcca
cgaftcacca
cagacatctt
cgttgecccag
tagctggtac
tctcaaagga
aacaaatcga
cggcagcann
aatcaggaaa
aacgagccac
ttcecccttac
taaatctaat

tcagtgcagg

agctcagcaa
tagctettcee
catagaggcg
gectgcaaat
tcececatttte
tatggccaaa
tactttcact
ccatcaacca
taaatccagce
ccggectget
ggttctattg
ccagagccaa
gggcatatca
tatctctaca
atgcectecce
catagcccct
ggtgaggagg
gggaaccgga
aatagccaac
ctetttageca
nggaggaatt
agtacaagac
tecagggttgg
aggcccactt
aacccaattt

acgccatcct

Artificial sequence

- 97 -
ctgctccaaa

actgaaacac
gaattacata
agtcttettt
ggacccatct
aggaaaaatg
gtagattcta
agattcccca
cggttttgee
gattataacc
gaccaaactc
acaccctgeg
gcagtctecag
tgccttaaaa
agtaactgga
ggcaatctct
gcaatccecatt
attgctggaa
aacattgaca
gcegtagtece
tgtttggccect
aacatcagac
ttaaattggg
gttagtctcc
gtctcctcecte

cgcaatatte

gtacaggatc
cagggacagc
tttcctateg
caacagtaaa
ttactaatat
gaacaaatgt
accaacagac
aacctccaaa
agggacgccc
aatgtctgca
gaaattctcet
tccaagtcett
aattttttgg
ctcaaggagc
ctggaacttg
ctctteccaat
tcattcceccect
tcacaaaagce
ccatggctaa
ttcaaaatcg
tagatgaaaa
aactcctaaa
aaggaacttg
tacttttget
gcettecagge

aagagtcacc

PCT/EP2005/003339
ccettactcece 120
ttatccagec 180
atgggaccct 240
gcaagatttc 300
caacctaatg 360
aggcactctt 420
ttaccaaaca 480
tattactttt 540
aagctcatge 600
aatttccaac 660
tttttgggaa 720
agcaggcatg 780
aacctccecte 840
cttttatatt 900
taccataggce 960
accaatctat 1020
tctecgeggga 1080
ttcectcecacce 1140
agccttaacg 1200
tcgaggacta 1260
atgttgettt 1320
tcaagcctce 1380
gaaatggttc 1440
cctttttggt 1500
cataaagctce 1560
cttect 1615
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<223> Mutated HERV-FRD

<400> 120
Met Gly Leu Leu
1

Tyr Arg His Pro
20

Gln Ser Thr Gly
35

Ser Ser Thr Glu
50

Trp Thr Ser Ile
65

Asn Leu Lys Gly

Lys Gln Asp Phe
100

Ile Phe Thr Asn
115

Ala Lys Arg Lys
130

Cys Asn Val Thr
145

Tyr Thr His Asn

Asn Ile Thr Phe
180

Cys Gln Gly Arg
195

Pro Ala Asp Tyr
210

Ala Glu Trp Val
225

Asn Lys Thr Lys

Leu

Asp

Ser

Thr

Glu

Leu

85

Pro

Ile

Asn

Phe

Gln

165

Pro

Pro

Asn

Leu

Gly

Leu

Phe

Pro

Pro

Ala

70

Met

Asp

Asn

Gly

Thr

150

Phe

Gln

Ser

Gln

Leu

230

Ala

ENV

Val

Pro

Tyr

Gly

Glu

Arg

Ile

Leu

Thr

135

Val

Arg

Gly

Ser

Cys

215

Asp

Asn

Leu

Leu

Ser

40

Thr

Leu

Pro

Arg

Met

120

Asn

Asp

His

Thr

Cys

200

Leu

Gln

Gln

Ile

Leu

25

Thr

Ala

His

Ala

Gln

105

Gly

Val

Ser

Gln

Leu

185

Ser

Gln

Thr

Ser

Leu

10

Glu

Asn

Tyr

Ile

Asn

90

Lys

Ile

Gly

Asn

Pro

170

Leu

Thr

Ile

Arg

Gln

298 -

Thr

Lys

cys

Pro

Ser

75

Ser

Pro

Ala

Thr

Gln

155

Arg

Asp

Arg

Ser

Asn

235

Thr

Pro

Ala

Txrp

Ala

60

Tyr

Leu

Pro

Pro

Leu

140

Gln

Phe

Lys

Asn

Asn

220

Ser

Pro

Ser

Gln

Leu

45

Ser

Arg

Leu

Ile

Ile

125

Pro

Thr

Pro

Ser

Phe

205

Leu

Leu

Cys

Leu

Gln

30

Cys

Pro

Trp

Ser

Phe

110

Cys

Ser

Tyr

Lys

Ser

190

Trp

Ser

Phe

Val

Ala

15

Leu

Thr

Arg

Asp

Thr

95

Gly

Val

Thr

Gln

Pro

175

Arg

Phe

Ser

Trp

Gln

PCT/EP2005/003339

Ala

Leu

Ser

Glu

Pro

80

vVal

Pro

Met

Vval

Thr

160

Pro

Phe

Arg

Thr

Glﬁ

240

Val



Leu

Ser

Ser

Ile

305

Tyr

Ile

His

Thr

Ser

385

Thr

Arg

Ala

Gln

Arg
465

Ser

Leu

Ala

Glu

Thr

290

val

Pro

Phe

Gly

370

Lys

Met

Arg

Leu

Asp

450

Ala

Trp

Leu

WO 2005/095442

Gly

Phe

275

Cys

Gln

Thr

Ile

Ile

355

Ile

Glu

Gln

Gly

Asp

435

Asn

Thr

val

Phe

Met

260

Phe

Leu

Cys

Pro

Tyr

340

Pro

Ala

Ile

Glu

Leu

420

Glu

Ile

Gln

Leu

Gly
500

245

Thr

Gly

Lys

Leu

Ile

Thr

Thr

Pro

© 310

Asp

325

Gly

Leu

Gly

Ala

Gln

405

Asp

Lys

Arg

Gly

Pro

485

Pro

Ile

Asn

Leu

Ile

Asn

390

Ile

Met

Cys

Gln

Trp

470

Leu

Cys

Ala

Ser

Gln

295

Ser

Phe

Ser

Ala

Thr

375

Asn

Asp

Leu

Cys

Leu

455

Leu

Thr

Leu

Thr

Leu

280

Gly

Asn

Ile

Pro

Gly

360

Lys

Ile

Ser

Thr

Phe

440

Leu

Asn

Gly

Leu

Ser

265

Thr

Ala

Trp

Ala

Leu

345

Leu

Ala

Asp

Leu

Ala

425

Trp

Asn

Trp

Pro

Asn
505

- 99 -

250

Tyr

Pro

Phe

Thr

Pro

330

Pro

Gly

Ser

Thr

Ala

410

Ala

val

Gln

Glu

Leu

490

Leu

Leu

Leu

Tyr

Gly

315

Cly

Arg

Ile

Leu

Met

395

Ala

Arg

Asn

Ala

Gly

475

val

Ile

Gly Ile

Phe His
285

Ile Cys
300

Thr Cys

Asn Leu

Val Arg

Leu Ala

365

Thr Tyr
380

Ala Lys

val val

Gly Gly

Gln Ser

445

Ser Ser

460

Thr Txrp

Ser Leu

Thr Gln

Ser

270

Phe

Gly

Thr

Ser

Arg

350

Gly

Ser

Ala

Leu

Ile

430

Gly

Leu

Lys

Leu

Phe
510

255

Ala

His

Gln

Ile

Leu

335

Ala

Thr

Gln

Leu

Gln

415

Cys

Lys

Arg

Trp

Leu

495

Val

PCT/EP2005/003339

Val

Ile

Ser

Gly

320

Pro

Ile

Gly

Leu

Thr

400

Asn

Leu

Val

Glu

Phe

480

Leu

Ser
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Ser Arg Leu Gln Ala Ile Lys Leu Gln Thr Asn Leu Ser Ala Gly Arg

515 520 525

His Pro Arg Asn Ile Gln Glu Ser Pro Phe

530 535
<210> 121
<211> 1615
<212> DNA
<213> Artificial sequence
<220>
<223> Mutated HERV-FRD ENV
<220>
<221> misc_feature
<222> (1279)..(1281)
<223> CGT or CGC 6r CGA or CGG or AGA or AGG
<220>
<221> misc_feature
<222> (1297) .. (1299)
<223> TTT or TTC
<400> 121
atgggcctge tectgetggt tctcattcecte acgecttcac tagecagecta
gatttccegt tattggaaaa agctcagcaa ctgctccaaa gtacaggatce
accaattgct ggttatgtac tagctcttcc actgaaacac cagggacagc
tcgcececagag aatggacaag catagaggcg gaattacata tttectatcg
aatctgaaag gactgatgag gcctgcaaat agtcttcttt caacagtaaa
cctgatatce geccagaaacc tcccatttte ggacccatet ttactaatat
ggaatagcce ctatttgtgt tatggccaaa aggaaaaatg gaacaaatgt
ccaagtacag tctgtaatgt tactttcact gtagattcta accaacagac
tacacccaca accaattccg ccatcaacca agattcccca aacctccaaa
cctcagggaa ctttgctaga taaatccage cggttttgec agggacgccce

ccgceeatcet
ccettactee
ttatccagece
atgggaccct
gcaagattte
caacctaatg
aggcactcett
ttaccaaaca
tattactttt

aagctcatgce

60

120

180

240

300

360

420

480

540

600
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agtactcgaa
ctcagctcta
aataaaacca
actatagcca
acccccttat
tgtggccagt
tatgtaaccc
gggaattccce
cteggeatte
tatagccagce
accatgcaag
gacatgttaa
tgggtaaatc
agtttacggyg
tcttgggttce
ccatgtcectcece

cagacgaatc

<210> 122

<211> 538
<212> PRT

<213>

<220>
<223>
<400> 122
Met Gly Leu
1

Tyr Arg His

Gln Ser Thr
35

Ser Ser Thr
50

acttctggtt
cagcggaatg
agggagctaa
ccagectacct
ttcatttcea
cgattcacca
cagacatctt
cgttgececag
tagctggtac
tctcaaagga
aacaaatcga
cggcagcann
aatcaggaaa
aacgagccac
ttcceccttac
taaatctaat

tcagtgcagg

Mutated HERV-FRD

Leu Leu Leu

5

Pro Asp Phe

20

Gly Ser Pro

Glu Thr Pro

ccggectget
ggttctattg
ccagagccaa
gggcatatca
tatctctaca
atgcctecce
catagecccect
ggtgaggagg
gggaaccgga
aatagccaac
ctctttagca
nggaggaatt
agtacaagac
tcagggttgg
aggcccactt
aacccaattt

acgccatcct

Artificial sequence

ENV

val

Leu

Leu

Pro

Ser
40

Tyx

Gly Thr

55

Ala

- 101 -

gattataacc
gaccaaactc
acaccctgcg
gcagtctcag
tgccttaaaa
agtaactgga
ggcaatctct
gcaatccatt
attgctggaa
aacattgaca
gccgtagtcecce
tgtttgnnnt
aacatcagac
ttaaattggg
gttagtctcce
gtctcctcte

cgcaatattce

Ile Leu Thr

10

Leu Glu

25

Lys

Thr Asn Cys

Tyr Pro

aatgtctgca
gaaattctct
tccaagtctt
aattttttgg
ctcaaggagc
ctggaacttg
ctctthaat
tcattccect
tcacaaaagc
ccatggctaa
ttcaaaatecg
tagatgaaaa
aactcctaaa
aaggaacttg
tacttttgcet
gccttecagge

aagagtcacc

Pro Ser Leu

Gln Gln

30

Ala

Leu
45

Trp Cys

Ala
60

Ser Pro

PCT/EP2005/003339
aatttccaac 660
tttttgggaa 720
agcaggcatg 780
aacctcceccte 840
cttttatatt 900
taccataggc 960
accaatctat 1020
tctegeggga 1080
ttcectecace 1140
agccttaacg 1200
tcgaggacta 1260
atgttgettt 1320
tcaagcctce 1380
gaaatggttc 1440
cctttttggt 1500
cataaagctce 1560
cttet 1615

Ala Ala
15

Leu Leu
Thr Ser
Arg Glu



Trp

65

Asn

Lys

Ile

Ala

Cys

145

Tyr

Asn

Cys

Pro

Ala

225

Asn

Leu

Ser

Ser

Ile
305

WO 2005/095442

Thr

Leu

Gln

Phe

Lys

130

Asn

Thr_

Ile

Gln

Ala

210

Glu

Lys

Ala

Glu

Thr

290

His

Ser

Lys

Asp

Thr

115

Arg

Val

His

Thr

Gly

195

Asp

Trp

Thr

Gly

Phe

275

Cys

Gln

Ile

Gly

Phe

100

Asn

Lys

Thr

Asn

Phe

180

Arg

Tyr

val

Lys

Met

260

Phe

Leu

Cys

Glu

Leu

85

Pro

Ile

Asn

Phe

Gln

165

Pro

Pro

Asn

Leu

Gly

245

Thr

Gly

Lys

Leu

Ala

70

Met

Asp

Asn

Gly

Thr

150

Phe

Gln

Ser

Gln

Leu

230

Ala

Ile

Thr

Thr

Pro
310

Glu

Arg

Ile

Leu

Thr

135

val

Arg

Gly

Ser

Cys

215

Asp

Asn

Ala

Ser

Gln

295

Ser

Leu

Pro

Arg

Met

120

Asn

Asp

His

Thr

Cys

200

Leu

Gln

Gln

Thr

Leu

280

Gly

Asn

Ala

Gln

105

Gly

val

Ser

Gln

Leu

185

Ser

Gln

Thr

Ser

Ser

265

Thr

Ala

Trp

- 102

Ile

Asn

90

Lys

Ile

Gly

Asn

Pro

170

Leu

Thr

Ile

Arg

Gln

250

Tyr

Pro

Phe

Thr

Ser

75

Ser

Pro

Ala

Thr

Gln

155

Arg

Asp

Arg

Ser

Asn

235

Thr

Leu

Leu

Tyxr

Gly
315

Tyr

Leu

Pro

Pro

Leu

140

Gln

Phe

Lys

Asn

Asn

220

Ser

Pro

Gly

Phe

Ile

300

Thr

Arg

Leu

Ile

Ile

125

Pro

Thr

Pro

Ser

Phe

205

Leu

Leu

Cys

Ile

His

285

Cys

Cys

Trp

Ser

Phe

110

Cys

Ser

Tyr

Lys

Ser

1590
]

Trp

Ser

Phe

val

Ser

270

Phe

Gly

Thr

Asp

Thr

95

Gly

Val

Thr

Gln

Pro

175

Arg

Phe

Ser

Trp

Gln

255

Ala

His

Gln

Ile

PCT/EP2005/003339

Pro
80

Val
Pro
Met
val
Thx
160
Pro
Phe
Arg
Thr
Glu
240
Val
val
Ile
Ser

Gly
320



Tyr

Ile

Thr

Ser

385

Thr

Arg

Phe

Gln

Arg

465

Ser

Leu

Ser

His

WO 2005/095442

val

Pro

Phe

Gly

370

Lys

Met

Arg

Leu

Asp

450

Ala

Trp

Leu

Arg

Pro
530

<210>

<211>

<212>

<213>

Thr

Ile

Ile

355

Ile

Glu

Gln

Gly

Asp

435

Asn

Thr

Val

Phe

Leu

515

Arg

123

1563

DNA

Pro

Tyr

340

Pro

Ala

Ile

Glu

Leu

420

Glu

Ile

Gln

Leu

Gly

500

Gln

Asn

Asp

325

Gly

Leu

Gly

Ala

Gln

405

Asp

Lys

Arg

Gly

Pro

485

Pro

Ala

Ile

Ile

Asn

Leu

Ile

Asn

390

Ile

Met

Cys

Gln

Trp

470

Leu

Cys

Ile

Gln

Phe

Ser

Ala

Thr

375

Asn

Asp

Leu

Cys

Leu

455

Leu

Thr

Leu

Lys

Glu
535

Artificial sequence

Ile

Pro

Gly

360

Lys

Ile

Ser

Thr

Phe

440

Leu

Asn

Gly

Leu

Leu

520

Ser

Ala

Leu

345

Leu

Ala

Asp

Leu

Ala
425

Trp

Asn

Trp

Pro

Asn

505

Gln

Pro

- 103

Pro

330

Pro

Gly

Ser

Thr

Ala

410

Ala

Val

Gln

Glu

Leu

490

Leu

Thr

Phe

Gly

Arg

Ile

Leu

Met

395

Ala

Arg

Asn

Ala

cly

475

Val

Ile

Asn

Asn

Val

Leu

Thr

380

Ala

Val

Gly

Gln

Ser

460

Thr

Ser

Thr

Leu

Leu

Arg

Ala

365

Tyr

Lys

Val

Gly

Ser

445

Ser

Trp

Leu

Gln

Ser
525

Ser

Arg

350

Gly

Ser

Ala

Leu

Ile

430

Gly

Leu

Lys

Leu

Phe

510

Ala

Leu
335
Ala
Thr
Gln
Leu
Gln
415
Cys
Lys
Arg
Trp
Leu
495

Val

Gly

PCT/EP2005/003339

Pro

Ile

Gly

Leu

Thr

400

Asn

Leu

val

Glu

Phe

480

Leu

Ser

Arg



WO 2005/095442

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

<223>

<400> 123
atgcccctac

attgcttcgg
tcatcttacc
atccctgaag
caagtcccct
ttctacaact
aggaagaaca
ccagcaggct
cgagacaagt
agggttctat
ccectgggag
cagttacaca
gtatttttat
tattcaaccc
gaatgtgctg
caacccagac
atgatcgeccc
caaatagaca
gattctctag
nnnggtggag
gcgatagagg
aaaggaggtg
aactggtttg

ccttgtttet

misc_feature

(1141) ..(1143)

Mutated HERV-V ENV

- 104 -

or CGC or CGA or CGG or AGA or AGG

tctcacaggce
gaaaccatct
aatatatttt
gccaacataa
gcctggatct
gctettctet
cctctgagga
gccaccctaa
caccccaaaa
attcgcttec
ggcctctate
agtggttcga
gtgggccaca
cccetgtgge
tgggactttt
agaaaagagc
catggggagg
acatagctaa
caaatgtagt
tctgtgcagt
aggatataaa
cttcagcaag
teccctttact

ttaatttact

acagtggaat
aagcaactgt
ggtaagaaat
atctgttecg
cactccacct
aaaccaaacc
gggattcccce
cttgactcac
ccgctgtgea
caaggcacac
ccctgecatgce
cagccacatc
aaaaaataaa
aaacctctac
gggaccacgg
tctgggtcta
gttcacttat
gagtaccaga
catggacaac
gatcaataaa
aaagatctat
ggccatctgg

gggaccagca

gattaagtgt

gaaaattcce
tggatctgcc
ttttctttaa
ctccaggttt
ttcaatcaaa
tgttgtccat
agtcccacca
tggtgtecag
gcttgggaag
actgtcccca
aatcaaacta
ccceggtggg
ctgeecetttg
acttgcatta
gggataggtg
atactggcag
catgatgtca
gatagcatct
agattggcct
tcectgttgeg
gatgaggcta
gaggctgtga
acagttatac

gtctecttcta

ttgtcagttt
acaacttcat
acctaacatt
cgcttgctaa
gctctaaaac
gccetgaagg
tccatcccat
ctaaacaaat
gaaaagagct
catggccaaa
ttccagcagg
cctgtacccce
atggaagtcc
ataacatcca
tgaccattta
ggatgggtgc
ccctecagaaa
ctaaactcaa
tagattacct
tttatgtcaa
cgtggcetcca
agtctgeccect
tcttactttt

ggataaagca

PCT/EP2005/003339

ttccaaaata 60
caccaggtcc 120
tggttcagga 180
ctcagecgcac 240
ttectttctat 300
acactgtgac 360
gagcttctcc 420
gaacgattat 480
aatcacatgg 540
atctactgtt 600
gtggaaatcg 660
tcctggetat 720
taagataacc 780
acatacggga 840
taacaccacc 900
ggccatagga 960
tctcteccaga 1020
ggcctccata 1080
cttagcagag 1140
taacagtggg 1200
tgactttgga 1260
ccccteecte 1320
cctctttgge 1380
atttcacatg 1440



WO 2005/095442 PCT/EP2005/003339
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aagtcccece aaatggaaag atatcagcta tctgteattg gaggccccag cacctataag 1500
cacatctcee ccttggatge cagtgggcaa agattccggg aaactatgga ggaattttct 1560

ctc 1563

<210> 124
<211> 521
<212> PRT

<213> Artificial sequence

<220>

<223> Mutated HERV-V ENV

<400> 124

Met Pro Leu Leu Ser Gln Ala Gln Trp Asn Glu Asn Ser Leu Val Ser
1 5 10 15

Phe Ser Lys Ile Ile Ala Ser Gly Asn His Leu Ser Asn Cys Trp Ile
20 25 30

Cys His Asn Phe Ile Thr Arg Ser Ser Ser Tyr Gln Tyr Ile Leu Val
35 40 45

Arg Asn Phe Ser Leu Asn Leu Thr Phe Gly Ser Gly Ile Pro Glu Gly
50 55 60

@Gln His Lys Ser Val Pro Leu Gln Val Ser Leu Ala Asn Ser Ala His
65 70 75 80

@ln Val Pro Cys Leu Asp Leu Thr Pro Pro Phe Asn Gln Ser Ser Lys
85 90 95

Thr Ser Phe Tyr Phe Tyr Asn Cys Ser Ser Leu Asn Gln Thr Cys Cys
' 100 105 110

Pro Cys Pro Glu Gly His Cys Asp Arg Lys Asn Thr Ser Glu Glu Gly
115 120 125

Phe Pro Ser Pro Thr Ile His Pro Met Ser Phe Ser Pro Ala Gly Cys
130 135 140

His Pro Asn Leu Thr His Trp Cys Pro Ala Lys Gln Met Asn Asp Tyr
145 150 155 160

Arg Asp Lys Ser Pro Gln Asn Arg Cys Ala Ala Trp Glu Gly Lys Glu
165 170 175



Leu

Pro

Ala

Trp

225

val

Pro

Ile

Pro

Lys

305

Met

Asn

Ile

Asp

Cys

385

Ala

WO 2005/095442

Ile

Thr

Cys

210

Phe

Phe

Lys

Asn

Arg

290

Arg

Ile

Leu

Ser

Asn

370

Ala

Ile

Asp

Thr

Trp

195

Asn

Asp

Leu

Ile

Asn

275

Gly

Ala

Ala

Ser

Lys

355

Arg

val

Glu

Phe

Trp

180

Pro

Gln

Ser

Cys

Thr

260

Ile

Ile

Leu

Pro

Arg

340

Leu

Leu

Ile

Glu

Gly
420

Arg

Lys

Thr

His

Gly

245

Tyr

Gln

Gly

Gly

Trp

325

Gln

Lys

Ala

Asn

Asp

405

Lys

Val

Ser

Ile

Ile

230

Pro

Ser

His

val

Leu

310

Gly

Ile

Ala

Leu

Lys

390

Ile

Gly

Leu

Thr

Pro

215

Pro

Gln

Thr

Thr

Thr

295

Ile

Gly

Asp

Ser

Asp

375

Ser

Lys

Gly

Tyr

val

200

Ala

Arg

Lys

Pro

Gly

280

Ile

Leu

Phe

Asn

Ile

360

Tyr

Cys

Lys

Ala

Sexr

185

Pro

Gly

Trp

Asn

Pro

265

Glu

Tyr

Ala

Thr

Ile

345

Asp

Leu

Cys

Ile

Ser
425

- 106 -

Leu

Leu

Trp

Ala

Lys

250

Val

Cys

Asn

Gly

Tyr

330

Ala

sSer

Leu

val

Tyx

410

Ala

Pro

Gly

Lys

Cys

235

Leu

Ala

Ala

Thr

Met

315

His

Lys

Leu

Ala

Tyr

395

Asp

Arg

Lys

Gly

Ser

220

Thr

Pro

Asn

Val

Thr

300

Gly

Asp

Ser

Ala

Glu

380

Val

Glu

Ala

Ala

Pro

205

Gln

Pro

Phe

Leu

Gly

285

Gln

Ala

Val

Thr

Asn

365

Arg

Asn

Ala

Ile

His

190

Leu

Leu

Pro

Asp

Tyr

270

Leu

Pro

Ala

Thr

Arg

350

val

Gly

Asn

Thr

Trp
430

Thr

Ser

His

Gly

Gly

255

Thr

Leu

Arg

Ile

Leu

335

Asp

val

Gly

Ser

Trp

415

Glu

PCT/EP2005/003339

Val

Pro

Lys

Tyxr

240

Ser

Cys

Gly

Gln

Gly

320

Arg

Ser

Met

val

Gly

400

Leu

Ala
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Val Lys Ser Ala Leu Pro Ser Leu Asn Trp Phe Val Pro Leu Leu Gly
435 440 445
Pro Ala Thr Val Ile Leu Leu Leu Phe Leu Phe Gly Pro Cys Phe Phe
450 455 460
Asn Leu Leu Ile Lys Cys Val Ser Ser Arg Ile Lys Gln Phe His Met
465 470 475 480
Lys Ser Pro Gln Met Glu Arg Tyr Gln Leu Ser Val Ile Gly Gly Pro
485 490 495
Ser Thr Tyr Lys His Ile Ser Pro Leu Asp Ala Ser Gly Gln Arg Phe
500 505 510
Arg Glu Thr Met Glu Glu Phe Ser Leu
515 520
<210> 125
<211l> 1563
<212> DNA
<213> Artificial sequence
<220>
<223> Mutated HERV-V ENV
<220>
<221> misc_feature
<222> (1141)..(1143)
<223> CGT or CGC or CGA or CGG or AGA or AGG
<220>
<221> misc_feature
<222> (1159) .. (1161)
<223> TTT or TTC
<400> 125
atgcccctac tctcacagge acagtggaat gaaaattcce ttgtcagttt ttccaaaata 60
attgettcgg gaaaccatct aagcaactgt tggatctgec acaacttcat caccaggtcce 120

tcatcttacc aatatatttt ggtaagaaat ttttctttaa acctaacatt tggttcagga 180



WO 2005/095442

atccctgaag
caagtcccct
ttctacaact
aggaagaaca
ccagcaggct
cgagacaagt
agggttctat
cccctgggag
cagttacaca
gtatttttat
tattcaaccc
gaatgtgctg
caacccagac
atgatcgccee
caaatagaca
gattctctag
nnnggtggag
gcgatagagg
aaaggaggtg
aactggtttg
cecttgtttet
aagtcccecccce
cacatctcce

cte

<210> 126

<211> 521
<212> PRT

<213>

<220>
<223>

<400> 126

gccaacataa
gcctggatct
gctcttectet
cctetgagga
gccaccctaa
caccccaaaa
attegecttece
ggcctctatc
agtggttcga
gtgggccaca
ccectgtgge
tgggactttt
agaaaagagc
catggggagg
acatagctaa
caaatgtagt
tctgtgecann
aggatataaa
cttcagcaag
tceectttact
ttaatttact
aaatggaaag

ccttggatge

atctgttccg
cactccacct
aaaccaaacc
gggattcecce
cttgactcac
cegetgtgea
caaggcacac
ccetgeatge
cagccacatc
aaaaaataaa
aaacctctac
gggaccacgg
tctgggtcta
gttcacttat
gagtaccaga
catggacaac
natcaataaa
aaagatctat
ggccatctgg
gggaccagca
gattaagtgt
atatcagcta

cagtgggcaa

Artificial sequence

Mutated HERV-V ENV

- 108 -

cteccaggttt
ttcaatcaaa
tgttgtccat
agtcccacca
tggtgtccag
gcttgggaag
actgtcccca
aatcaaacta
cceeggtggg
ctgcectttg
acttgcatta
gggataggtg
atactggcag
catgatgtca
gatagcatct
agattggcct
tecctgttgeg
gatgaggcta
gaggctgtga

acagttatac

gtctctteta

tctgtcattg

agattccggg

cgcttgctaa
gctctaaaac
gccctgaagg
tccatcccat
ctaaacaaat
gaaaagagct
catggccaaa
ttccagecagg
cctgtacccce
atggaagtcce
ataacatcca
tgaccattta
ggatgggtgce
ccctcagaaa
ctaaactcaa
tagattacct
tttatgtcaa
cgtggctcca
agtctgecceccect
tcttactttt
ggataaagca
gaggccccag

aaactatgga

PCT/EP2005/003339
ctcagcgeac 240
ttctttctat 300
acactgtgac 360
gagcttctce 420
gaacgattat 480
aatcacatgg 540
atctactgtt 600
gtggaaatcg 660
tcctggetat 720
taagataacc 780
acatacggga 840
taacaccacc 900
ggccatagga 960
tctectecaga 1020
ggccteccata 1080
cttagcagag 1140
taacagtggg 1200
tgactttgga 1260
ccectececte 1320
cctectttgge 1380
atttcacatg 1440
cacctataag 1500
ggaattttct 1560

1563



Met

Phe

Cys

Arg

Gln

65

Gln

Thr

Pro

Phe

His

145

Arg

Leu

Pro

Ala

Trp

225

Val

Pro

Ser

Asn

50

His

val

Ser

Cys

Pro

130

Pro

Asp

Ile

Thr

Cys

210

Phe

Phe

WO 2005/095442

Leu

Lys

Asn

35

Phe

Lys

Pro

Phe

Pro

115

Ser

Asn

Lys

Thr

Trp

195

Asn

Asp

Leu

Leu

Ile

20

Phe

Ser

Ser

Cys

Tyr

100

Glu

Pro

Leu

Ser

Trp

180

Pro

Gln

ser

Cys

Ser

Ile

Ile

Leu

val

Leu

85

Phe

Gly

Thr

Thr

Pro

165

Arg

Lys

Thr

Gly
245

Gln

Ala

Thr

Asn

Pro

70

Asp

Tyr

His

Ile

His

150

Gln

val

Ser

Ile

Ile

230

Pro

Ala

Ser

Arg

Leu

55

Leu

Leu

Asn

Cys

’

His

135

Trp

Asn

Leu

Thr

Pro

215

Pro

Gln

Gln

Gly

Ser

40

Thr

Gln

Thr

Cys

Asp

120

Pro

Cys

Arg

Tyx

val

200

Ala

Arg

Lys

Trp

Asn

25

Ser

Phe

Val

Pro

Ser

105

Arg

Met

Pro

Cys

Ser

185

Pro

Gly

Trp

Asn

- 109 -

Asn Glu Asn

10

His

Ser

Gly

Ser

Pro

90

Ser

Lys

Ser

Ala

Ala

170

Leu

Leu

Trp

Ala

Lys
250

Leu

Tyr

Ser

Leu

75

Phe

Leu

Asn

Phe

Lys

155

Ala

Pro

Gly

Lys

Cys

235

Leu

Ser

Gln

Gly

60

Ala

Asn

Asn

Thr

Ser

140

Gln

Trp

Lys

Gly

Ser

220

Thr

Pro

Ser

Asn

TyT

45

Ile

Asn

Gln

Gln

Ser

125

Pro

Met

Glu

Ala

Pro

205

Gln

Pro

Phe

Leu

Cys

30

Ile

Pro

Ser

Ser

Thr

110

Glu

Ala

Asn

Gly

His

190

Leu

Leu

Pro

Asp

vVal

15

Trp

Leu

Glu

Ala

Ser

95

Cys

Glu

Gly

Asp

Lys

175

Thr

Ser

His

Gly

Gly
255

PCT/EP2005/003339

Ser

Ile

Val

Gly

His

80

Lys

Cys

Gly

Cys

Tyr

160

Glu

Val

Pro

Lys

Tyr.

240

Ser



Pro

Ile

Pro

Lys

305

Met

Asn

Ile

Asp

Cys

385

Ala

His

Val

Pro

Asn

465

Lys

Ser

Arg

Lys

Asn

Arg

290

Arg

Ile

Leu

Ser

Asn

370

Ala

Ile

Asp

Lys

Ala

450

Leu

sSer

Thr

Glu

WO 2005/095442

Ile

Asn

275

Gly

Ala

Ala

Ser

Lys

355

Arg

Phe

Glu

Phe

Ser

435

Thr

Leu

Pro

Tyxr

Thr

Thr

260

Ile

Ile

Leu

Pro

Arg

340

Leu

Leu

Ile

Glu

Gly

420

Ala

val

Ile

Gln

Lys

500

Met

Tyr

Gln

Gly

Gly

Trp

325

Gln

Lys

Ala

Asn

Asp

405

Lys

Leu

Ile

Lys

Met

485

His

Glu

Ser

His

val

Leu

310

Gly

Ile

Ala

Leu

Lys

390

Ile

Gly

Pro

Leu

Cys

470

Glu

Ile

Glu

Thr

Thr

Thr

295

Ile

Gly

Asp

Ser

Asp

375

Ser

Lys

Gly

Ser

Leu

455

val

Arg

Ser

Phe

Pro

Gly

280

Ile

Leu

Phe

Asn

Ile

360

Tyxr

Cys

Lys

Ala

Leu

440

Leu

Ser

Tyx

Pro

Ser

Pro

265

Glu

Tyxr

Ala

Thr

Ile

345

Asp

Leu

Cys

Ile

Ser

425

Asn

Phe

Ser

Gln

Leu

505

Leu

- 110 -
Val Ala Asn

Cys

Asn

Gly

TyY

330

Ala

Ser

Leu

val

Tyr

410

Ala

Trp

Leu

Arg

Leu

490

Asp

Ala

Thr

Met

315

His

Lys

Leu

Ala

Tyr

395

Asp

Arg

Phe

Phe

Ile

475

Sexr

Ala

val

Thr

300

Gly

Asp

Ser

Ala

Glu

380

val

Glu

Ala

val

Gly

460

Lys

val

Ser

Leu

Gly

285

Gln

Ala

val

Thr

Asn

365

Arg

Asn

Ala

Ile

Pro

445

Pro

Gln

Ile

Gly

Tyr

270

Leu

Pro

Ala

Thr

Arg

350

val

Gly

Asn

Thr

Trp

430

Leu

Cys

Phe

Gly

Gln
510

Thr

Leu

Arg

Ile

Leu

335

Asp

vVal

Gly

Ser

Trp

415

Glu

Leu

Phe

Gly
495

Arg

Cys

Gly

Gln

Gly

320

Arg

Ser

Met

val

Gly

400

Leu

Ala

Gly

Phe

Met

480

Pro

Phe

PCT/EP2005/003339



WO 2005/095442

515

<210> 127
<211>
<212> DNA

<213>

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

<223>

<400> 127
atgggtccceg

agattaattc
tcctactcet
agggceggta
ccagctcgta
cttgcagcag
gaaaaagggc
tgtagagata
tctgggggat
tgtactagaa
tggtattatg
atgttcacca
ttaactgatc
cctectgecat
atgtctatac
gattgttgge
acacttaaac
gtgtctggaa

caggctactt

1878

misc_feature

(1546) .. (1548)

aagcctgggt
tttttattta
ttctecteac
cctccaagga
cccatgaaga
gatttggaca
tccaaaatgt
cttaccagtt
caactagatc
aaaattgtaa
gcatgtcatg
tccaaaagaa
taggtgaccc
tcttagttcecc
taggtggagt
tatgtttaaa
gtggccctct
atgcttcctg

gtaatcagtc

520

Artificial sequence

Mutated HERV-T ENV

caggcccectt
cctetettgt
ctctttcaca
agtctecettt
gcaacataat
ctctgggagce
tgacttttac
tttectgeect
ttcaactett
tcctettact
gggattaaga
aatcttggtce
tatattccag
tagaccccag
acaccatctc
agcaaaaccc
atcttgtecat
tctgattagt

cctgettact

- 111 -

aaaactgecgc
ttctttttge
acaggacgtg
gcagttgatt
ttgccggtea
caaactggat
ctctgtectg
gattggacat
tccataagte
ataactgtcc
ctttatatcc
tcatggagcet
aaacaccctg
ctacaacaac
cttaacctca
ccttattatg
acacgacccce
accgggtata

tccataagca

CGT or CGC or CGA or CGG or AGA or AGG

ctaagccggg
ctgttatgtc
tattcgcaaa
tatgtgtact
taggagcagg
gtggaagctce
gaaatcaccc
gtgtaacttt
gtgttectca
atgaccctaa
caggatttga
ccceccaagec
acaaagttga
aacatcttca
cccagcctaa
taggattagg
gtgctctecac
acttatctgce

cctcagtcete

PCT/EP2005/003339
tgaagccatt 60
ctctgagccet 120
cactacttgg 180
gttccecagag 240
aagtgtcgac 300
caaaggtgca 360
tgacgctagce 420
agccacctac 480
tcctaaatta 540
tgcagctcaa 600
tgttgggact 660
aatcgggect 720
tttaactgtt 780
acccagccta 840
actagcccaa 900
agtagaagcc 960
aataggagat 1020
ttctecctttt 1080
ttaccaagca 1140



WO 2005/095442

- 112 -
cccaacaata cctggttgge ctgcacctca ggtctcactce
ccaggacctec tcectgtgegt gttagttecat gtacttcccc
ccagaaggac gacaactcat cgctcccect gagttacatc
ccacttctgg ttccecctatt ggectggtctt agcatagetg
gctgeectgg ttcaaggaga aactggacta atatccctgt
tttagtaacc tccagtctgc catagatata ctacattccc
gtagttettc aaaactgecg atgcttagat ctgctattcce
gcagctctag gagaaagttg ttgcttctat gccaatcaat
gtaaaaaaag ttcgagaaaa tctagatagg caccaacaag
tggtatcaaa gecatgtttaa ctggaaccca tggctaacta
ggacctctee tecatcctact attaagttta atttttggge
cttaatttta taaaacaacg catagcttct gtcaaactta
gacacccttg ttaataac
<210> 128
<211> 626
<212>  PRT
<213> Mutated HERV-T ENV
<400> 128
Met Gly Pro Glu Ala Trp Val Arg Pro Leu Lys
1 5 10
Gly Glu Ala Ile Arg Leu Ile Leu Phe Ile Tyr

20 25
Leu Pro Val Met Ser Ser Glu Pro Ser Tyxr Ser
35 40
Phe Thr Thr Gly Arg Val Phe Ala Asn Thr Thr
50 55
Ser Lys Glu Val Ser Phe Ala Val Asp Leu Cys
65 70 75
Pro Ala Arg Thr His Glu Glu Gln His Asn Leu
85 90
Gly Ser Val Asp Leu Ala Ala Gly Phe Gly His

gctgcattaa
aggtatatgt
ccaggttgceca
gatcagcagc
ctcaacaggt
aggtagagtc
tectetnnngg
ctggagtcat
aacgagaaaa
ctttaatcac
cttgtatatt

cgtatcttaa

Thr Ala Pro

Leu Ser Cys

30

Phe Leu Leu

45

Trp Ala

60

Arg

Val Leu Phe

Pro Val Ile

PCT/EP2005/003339
tggaactgaa 1200
gtacagtgga 1260
ccaagcetgtce 1320
cattggtacg 1380
ggatgctgat 1440
tctggctgaa 1500
aggtttatgt 1560
aaaaggtaca 1620
taacatccce 1680
tgggttagcect 1740
aaattcgttt 1800
gactcaatat 1860

1878

Lys Pro
15

Phe Phe
Thr Ser
Gly Thr
Proc Glu

80

Gly Ala
95

Gln Thr

Ser Gly Ser



Gly

Phe

Tyr

145

Ser

His

val

Leu

Gln

225

Leu

Asp

Gln

Cys

305

Thr

Thr

Tyr

WO 2005/095442

Cys

Tyr

130

Gln

Gly

Pro

Arg

210

Lys

Thr

Leu

Gln

Leu

290

Leu

Leu

Ile

Asn

Gly

115

Leu

Phe

Gly

Lys

Asp

195

Leu

Lys

Asp

Thr

His

275

Leu

Lys

Lys

Gly

Leu
355

100

Ser

Cys

Phe

Ser

Leu

180

Pro

Tyr

Ile

Leu

vVal

260

Leu

Asn

Ala

Arg

Asp

340

Ser

Ser

Pro

Cys

Thr

165

Cys

Asn

Ile

Leu

Gly

245

Pro

Gln

Leu

Lys

Gly

325

val

Ala

Lys

Gly

Pro

150

Arg

Thr

Ala

Pro

Val

230

Asp

Leu

Pro

Thr

Pro

310

Pro

Ser

Ser

Gly

Asn

135

Asp

Ser

Arg

Ala

Gly

215

Ser

Pro

Pro

Ser

Gln

295

Pro

Leu

Gly

Pro

Ala

120

Trp

Ser

Lys

Gln

200

Phe

Trp

Ile

Phe

Leu

280

Pro

Tyr

Ser

Asn

Phe
360

105

Glu

Pro

Thr

Thr

Asn

185

Trp

Asp

Ser

Phe

Leu

265

Met

Lys

Tyr

Cys

Ala

345

Gln

- 113

Lys

Asp

Cys

Leu

170

Cys

Tyr

Val

Ser

Gln

250

val

Ser

Leu

val

His

330

Ser

Ala

Gly

Ala

Val

155

Ser

Asn

Tyr

Gly

Pro

235

Lys

Pro

Ile

Ala

Gly

315

Thr

Cys

Thr

Leu

Ser

140

Thr

Ile

Pro

Gly

Thr

220

Lys

His

Arg

Leu

Gln

300

Leu

Arg

Leu

Cys

Gln

125

Cys

Leu

Ser

Leu

Met

205

Met

Pro

Pro

Pro

Gly

285

Asp

Gly

Pro

Ile

Asn
365

110

Asn
Arg
Ala
Arg
Thr
190
Ser
Phe
Ile
Aép
Gln
270
Gly
Cys
Val
Arg
Ser

350

Gln

Val

Asp

Thr

val

175

Ile

Trp

Thr

Gly

Lys

255

Leu

Val

Trp

Glu

Ala

335

Thr

Ser

PCT/EP2005/003339

Asp

Thr

Tyr

160

Pro

Thr

Gly

Ile

Pro

240

Val

Gln

Leu

Ala

320

Leu

Gly

Leu



Leu

Trp

385

Pro

Val

Gly

Gln

465

Phe

Ser

Phe

Phe

Arg

545

Trp

Thr

Gly

Ala

WO 2005/095442

Thr

370

Leu

Gly

Tyr

Pro

Leu

450

Gly

Ser

Leu

Lieu

Tyxr

530

Glu

Tyr

Gly

Pro

Ser
610

Ser

Ala

Pro

Ser

Arg

435

Ser

Glu

Asn

Ala

Ser

515

Ala

Asn

Gln

Leu

Cys

595

Val

Tle

Cys

Leu

Gly

420

Leu

Ile

Thr

Leu

Glu

500

Arg

Asn

Leu

Ser

Ala

580

Tle

Lys

Sexr

Thr

Leu

405

Pro

His

Ala

Gly

Gln

485

Val

Gly

Gln

Asp

Met

565

Gly

Leu

Leu

Thr

Ser

390

Cys

Glu

Gln

Gly

Leu

470

Ser

Val

Gly

Ser

Arg

550

Phe

Pro

Asn

Thr

Ser

375

Gly

val

Gly

Ala

Ser

455

Ile

Ala

Leu

Leu

Gly

535

His

Asn

Leu

Ser

Tyr
615

Val

Leu

Leu

Arg

Val

440

Ala

Ser

Ile

Gln

Cys

520

val

Gln

Trp

Leu

Phe

600

Leu

Ser

Thr

val

Gln

425

Pro

Ala

Leu

Asp

Asn

505

Ala

Ile

Gln

Asn

Ile

585

Leu

Lys

- 114

Tyr

Arg

His

410

Leu

Leu

Ile

Ser

Ile

490

Cys

Ala

Lys

Glu

Pro

570

Leu

Asn

Thr

Gln

Cys

395

Val

Ile

Leu

Gly

Gln

475

Leu

Arg

Leu

Gly

Arg

555

Trp

Leu

Phe

Gln

Ala

380

Ile

Leu

Ala

val

Thr

460

Gln

His

cys

Gly

Thr

540

Glu

Leu

Leu

Ile

Tyx
620

Pro

Asn

Pro

Pro

Pro

445

Ala

Val

Ser

Leu

Glu

525

Val

Asn

Thr

Ser

Lys

605

Asp

Asn

Gly

Gln

Pro

430

Leu

Ala

Asp

Gln

Asp

510

Ser

Lys

Asn

Thr

Leu

590

Gln

Thr

Asn

Thr

val

415

Glu

Leu

Leu

Ala

val

495

Leu

Cys

Lys

Ile

Leu

575

Ile

Arg

Leu

PCT/EP2005/003339

Thr

Glu

400

Tyr

Leu

Ala

Val

Asp

480

Glu

Leu

Cys

Val

Pro

560

Ile

Phe

Ile

val
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Asn Asn
625

<210> 129
<211> 1878
<212> DNA
<213>

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

<223>

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

<400> 129
atgggteccg

agattaattc
tecctactcect
agggccggta
ccagctegta
cttgcagcag
gaaaaagggc
tgtagagata
tctgggggat
tgtactagaa
tggtattatg
atgttcacca

ttaactgatc

misc_feature

(1546) .. (1548)

misc_feature

(1564) .. (1566)

or TTC

aagcctgggt
tttttattta
ttctcctcac
cctccaagga
cccatgaaga
gatttggaca
tccaaaatgt
cttaccagtt
caactagatc
aaaattgtaa
gcatgtcatg
tccaaaagaa

taggtgaccc

Artificial sequence

Mutated HERV-T ENV

caggcccctt
cctctcttgt
ctctttcaca
agtctccttt
gcaacataat
ctctgggage
tgacttttac
tttectgecect
ttcaactctt
tcctettact
gggattaaga
aatcttggte

tatattccag

- 115 -

aaaactgcgc
ttetttttge
acaggacgtg
gcagttgatt
ttgceggtea
caaactggat
ctctgtectg
gattggacat
tccataagtc
ataactgtcc
ctttatatcce
tcatggagct

aaacaccctg

CGT or CGC or CGA or CGG or AGA or AGG

ctaagccggg
ctgttatgte
tattcgecaaa
tatgtgtact
taggagcagg
gtggaagcte
gaaatcaccc
gtgtaacttt
gtgttcctca
atgaccctaa
caggatttga
cccccaagcce

acaaagttga

PCT/EP2005/003339

tgaagcecatt 60
ctctgagcect 120
cactacttgg 180
gttcccagag 240
aagtgtcgac 300
caaaggtgca 360
tgacgctagc 420
agccacctac 480
tcctaaatta 540
tgcagctcaa 600
tgttgggact 660
aatcgggcct 720
tttaactgtt 780



WO 2005/095442

cctectgecat
atgtctatac
gattgttggce
acacttaaac
gtgtctggaa
caggctactt
cccaacaata
ccaggaccte
ccagaaggac
ccacttctgg
gctgcectgg
tttagtaacc
gtagttctte
gcannnctag
gtaaaaaaag
tggtatcaaa
ggacctctece
cttaatttta

gacacccttg

<210> 130

<21l1l> 626
<212> PRT

<213>

<220>
<223>

<400> 130

tcttagttece
taggtggagt
tatgtttaaa
gtggeccctet
atgcttecetg
gtaatcagtc
cctggttggce
tectgtgegt
gacaactcat
ttccecectatt
ttcaaggaga
tccagtetge
aaaactgccg
gagaaagttg
ttcgagaaaa
gcatgtttaa
tcatcctact
taaaacaacg

ttaataac

tagaccccag
acaccatctce
agcaaaaccc
atcttgtcat
tctgattagt
cctgettact
ctgcaccteca
gttagttcat
cgctceccect
ggctggtcett
aactggacta
catagatata
atgcttagat
ttgcttctat
tctagatagg
ctggaaccca
attaagttta

catagcttct

Artificial sequence

Mutated HERV-T ENV

- 116 -
ctacaacaac
cttaacctca
ccttattatg
acacgaccec
accgggtata
tccataagca
ggtctcacte
gtacttccecce
gagttacatc
agcatagctg
atatccctgt
ctacattccce
ctgctattcce
gccaatcaat
caccaacaag
tggctaacta
atttttgggce

gtcaaactta

aacatcttca
cccagcectaa
taggattagg
gtgctctecac
acttatctge
cctcagtcte
gctgcattaa
aggtatatgt
ccaggttgea
gatcagcagc
ctcaacaggt
aggtagagtc
tectetnnngg
ctggagtcat
aacgagaaaa
ctttaatcac
cttgtatatt

cgtatcttaa

PCT/EP2005/003339

acccagccta 840
actagcccaa 9200
agtagaagcc 960
aataggagat 1020
ttctectttt 1080
ttaccaagca 1140
tggaactgaa 1200
gtacagtgga 1260
ccaagctgtc 1320
cattggtacg 1380
ggatgctgat 1440
tctggectgaa 1500
aggtttatgt 1560
aaaaggtaca 1620
taacatcccc 1680
tgggttagct 1740
aaattcgttt 1800
gactcaatat 1860

1878

Met Gly Pro Glu Ala Trp Val Arg Pro Leu Lys Thr Ala Pro Lys Pxro

1

5

10

15

Gly Glu Ala Ile Arg Leu Ile Leu Phe Ile Tyr Leu Ser Cys Phe Phe

20

25

30

Leu Pro Val Met Ser Ser Glu Pro Ser Tyr Ser Phe Leu Leu Thr Ser
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- 117 -
35 40 45

Phe Thr Thr Gly Arg Val Phe Ala Asn Thr Thr Trp Arg Ala Gly Thr
50 55 60

Ser Lys Glu Val Ser Phe Ala Val Asp Leu Cys Val Leu Phe Pro Glu
65 70 75 80

Pro Ala Arg Thr His Glu Glu Gln His Asn Leu Pro Val Ile Gly Ala
85 90 95

Gly Ser Val Asp Leu Ala Ala Gly Phe Gly His Ser Gly Ser Gln Thr
100 105 110

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

Phe Tyr Leu Cys Pro Gly Asn His Pro Asp Ala Ser Cys Arg Asp Thr
130 135 140

Tyr Gln Phe Phe Cys Pro Asp Trp Thr Cys Val Thr Leu Ala Thr Tyr
145 150 155 160

Ser Gly Gly Ser Thr Arg Ser Ser Thr Leu Ser Ile Ser Arg Val Pro
165 170 175

His Pro Lys Leu Cys Thr Arg Lys Asn Cys Asn Pro Leu Thr Ile Thr
180 185 190

vVal His Asp Pro Asn Ala Ala Gln Trp Tyr Tyr Gly Met Ser Trp Gly
195 200 205

Leu Arg Leu Tyr Ile Pro Gly Phe Asp Val Gly Thr Met Phe Thr Ile
210 215 220

Gln Lys Lys Ile Leu Val Ser Trp Ser Ser Pro Lys Pro Ile Gly Pro
225 230 235 240

Leu Thr Asp Leu Gly Asp Pro Ile Phe Gln Lys His Pro Asp Lys Val
245 250 255

Asp Leu Thr val Pro Leu Pro Phe Leu Val Pro Arg Pro Gln Leu Gln
260 265 270

Gln Gln His Leu Gln Pro Ser Leu Met Ser Ile Leu Gly Gly Val His
275 280 285

His Leu Leu Asn Leu Thr Gln Pro Lys Leu Ala Gln Asp Cys Trp Leu
290 295 300



Cys

305

Thr

Thr

Tyxr

Leu

Trp

385

Pro

Val

His

Gly

Gln

465

Phe

Ser

Phe

Phe

Arg
545

WO 2005/095442

Leu

Leu

Ile

Asn

Thr

370

Leu

Gly

Tyr

Pro

Leu

450

Gly

Ser

Leu

Leu

Tyr

530

Glu

Lys

Lys

Gly

Leu

355

Ser

Ala

Pro

Ser

Arg

435

Ser

Glu

Asn

Ala

Ser
515

Ala

Asn

Ala

Arg

Asp

340

Ser

Ile

Cys

Leu

Gly

420

Leu

Ile

Thr

Leu

Glu

500

Arg

Asn

Leu

Lys

Gly

325

Val

Ala

Ser

Thr

Leu

405

Pro

His

Ala

Gly

Gln

485

val

Gly

Gln

Asp

Pro

310

Pro

Ser

Ser

Thr

Ser
390

Cys

Glu

Gln

Gly

Leu

470

Ser

Val

Gly

sSer

Arg
550

Pro

Leu

Gly

Pro

Ser

375

Gly

Val

Gly

Ala

Ser

455

Ile

Ala

Leu

Leu

Gly

535

His

Tyr

Ser

Asn

Phe

360

Val

Leu

Leu

Arg

Val

440

Ala

Ser

Ile

Gln

Cys

520

val

Gln

Tyr

Cys

Ala

345

Gln

Ser

Thxr

Val

Gln

425

Pro

Ala

Leu

AsSp

Asn

505

Ala

Ile

Gln

~ 118

Val

His

330

Ser

Ala

Tyr

Arg

His

410

Leu

Leu

Ile

Sexr

Ile

4590

Cys

Phe

Lys

Glu

Gly

315

Thr

Ccys

Thr

Gln

Cys

395

Val

Ile

Leu

Gly

Gln

475

Leu

Arg

Leu

Gly

Arg
555

Leu

Arg

Leu

Cys

Ala

380

Ile

Leu

Ala

Val

Thx

460

Gln

Cys

Gly

Thr

540

Glu

Gly

Pro

Ile

Asn

365

Pro

Asn

Pro

Pro

Pro

445

Ala

val

Ser

Leu

Glu

525

val

Asn

val

Arg

Ser

350

Gln

Asn

Gly

Gln

Pro

430

Leu

Ala

Asp

Gln

Asp

510

Ser

Lys

Asn

Glu

Ala

335

Thr

Ser

Asn

Thr

val

415

Glu

Leu

Leu

Ala

Val

495

Leu

Cys

Lys

Ile

PCT/EP2005/003339

Ala

320

Leu

Gly

Leu

Thr

Glu
400

Tyr

Leu

Ala

Val

Asp

480

Glu

Leu

Cys

val

Pro
560
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Trp Tyr Gln Ser Met Phe Asn
565
Thr Gly Leu Ala Gly Pro Leu
580
@Gly Pro Cys Ile Leu Asn Ser
595

Ala Ser Val Lys Leu Thr Tyr
610 615

Asn Asn

625

<210> 131

<211> 30

<212> DNA

<213> Artificial sequence

<220>

<223> PCR primer

<400> 131

Trp

Leu

Phe

600

Leu

Asn

Ile

585

Leu

Lys

caaccttacc aaccctgata aaactcaaga

<210> 132

<211> 35

<212> DNA

<213> Artificial sequence
<220>

<223> PCR primer

<400> 132

- 119 -

Pro

570

Leu

Asn

Thr

cagtcctcet ctttttagga acaacaggtc tagge

<210>

<211>

<212>

<213>

133

28

DNA

Artificial sequence

Trp Leu

Leu Leu

Phe Ile

Gln Tyr
620

Thr

Ser

Lys

605

Asp

Thr Leu
575

Leu Ile
590

Gln Arg

Thr Leu

Ile

Phe

Ile

Val

PCT/EP2005/003339

30

35
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<220>
<223> PCR primer

<400> 133
tgtgetgece taaaagaaga atgttgtt

<210> 134
<211> 29
<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

<400> 134
ggactaaagce ctggactact gagatcctg

<210> 135
<211l> 29
<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

<400> 135
cagtcctect tecttttagga acaacaggt

<210> 136
<211l> 33
<212> DNA

<213> Artificial sequence

<220>

<223> PCR primer

<400> 136

tgtgetttee taaaagaaga atgttgttte tat

<210> 137

- 120 -

PCT/EP2005/003339

28

29

29

33



<211>

<212>

<213>

<220>

<223>

<400>

WO 2005/095442

- 121 -
39
DNA

Artificial sequence

PCR primer

137

atacatccat ggcgtgttca acgctcccaa aatccccta

«210>

<211>

<212>

<213>

<220>

<223>

<400>

138
43
DNA

Artificial sequence

PCR primer

138

atacatctcg agttctcttt tatgtctata ggatttttca aac

<210>
<211>
<212>

<213>

<220>
<223>

<400>

139
33
DNA

Artificial sequence

PCR primer

139

atacatccat ggctgccgta caagatgatc tca

<210>

<211>

<212>

<213>

<220>

140
33
DNA

Artificial sequence

PCT/EP2005/003339

39

43

33
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- 122
<223> PCR primer

<400> 140
atacatccat ggctgccgta caagatgatc tca

<210> 141
<211> 39
<212> DNA

<213> Artificial segquence

<220>
<223> PCR primer

<400> 141
atacatctcg agatctctta ctaggcctgt atggtcage

<210> 142
<211> 17
<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

<400> 142
ctcagggagce agcggga

<210> 143
<211> 25
<212> DNA

<213> Artificial sequence

<220>

<223> PCR primer

<400> 143

tagcttaagt ctgttccagg cagtg
<210> 144

<211> 20

<212> DNA

PCT/EP2005/003339

33

39

17

25



WO 2005/095442

<213>

<220>
<223>
<400> 144

tccatgacgt

<210> 145
<211>
<212> DNA

<213>

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

<223>

<400> 145
atgctgggta

aaaggagaac
atgactaaaa
tgtactcaca
tgttatgacc
ggggatcttc
tttgatgttt
gagtactata
ccagtaacaa
attatgctta
aatcttacca
ggggcacgag
aagaaaactc

gttaaccaga

1812

tcctgacgtt

misc_feature

(1681) .. (1683)

tgaacatgct
cctgggaggg
ccctgttgta
accagacaac
ctaagtctte
taaaccaaac
gccagatagt
gtagctgcca
cttgectggga
ccaaaatacc
tcttagagce
tcagcggtga
ggaccecgctce

aattgcctga

Artificial sequence

Control oligonucleotide

Artificial sequence

Mutated HERV-R ENV

actcatcact
atgecctcecac
tcacacttat
ctactcagte
acctgggatce
caaggtattt
atccatéggc
taaaaatagg
ctgcacaacg
attagaacca
agatcagccc
agaaattggc
aacccaacag

gccecectecee

- 123 -

ttgttcttge
tgcacccaca
tatgagtgtg
tgtgacccag
tggtttgaaa
ccctetggea
tcactcttte
tatgcacacc
tggtccacta
gattgtaaaa
atatggacaa
ccaggagcct
ttccgagttt

ttggccagta

CGT or CGC or CGA or CGG or AGA or AGG

tactcccctf
ctacgtggtc
ctgggacctg
gaaggggcca
ttcatgtcgg
aggatgtcgt
cqgtaatctt
ctgettgttce
accaacaatc
caagcacttyg
caggtttaaa
atgtctatct
ttgagtcatt

atttattcge

PCT/EP2005/003339

20
atccatgtta 60
ggggaacatc 120
cctaggaact 180
gccttatgtg 240
gtcaaaggaa 300
atccttatac 360
cagttccatg 420
caccgattcecc 480
actagggcca 540
caattctgta 600
agcaccgcta 660
atatatcata 720
ctatgagcat 780
ccaactggct 840
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gaaaacatag
ggagaccaat
gcctettecce
attggaaaat
acttgcctag
agcaataatt
tcttggtacc
tgtgggccac
acaattaggc
atctatgatg
agtgaatggc
ggaatgtggg
gtactagaaa
acaaaaatga
nnngagggag
ggaaaggtta

acttggaaag

<210> 146

<211> 604
<212> PRT

<213>

<220>
<223>

<400> 146

Met Leu Gly Met Asm Met Leu

1

Leu Ser Met Leu Lys Gly Glu

His Thr Thr Trp Ser Gly Asn

35

Thr Tyr Tyr Glu Cys Ala Gly

ccagcagcct
ggccatggga
tcgaacctge
tctgtattge
gacaacaata
ctgaatcacc
aacttgaagc
aagcatatcg
cgtcecttett
aaactaaaag
ctecctgaaag
gataccgcac
tcattaccaa
gaaatgtcat
tatgcggaaa

tcaaagaaat

ga

5

20

gcacgttgcet
agcaagggaa
accatcaagt
tcgetgggga
ttacaacgag
acacccaagce
tccaaatacc
acaactgcca
cctaatgecc
gaaaagcaaa
aataattcaa
cccagtttac
tgaaactgca
ttatcaaaat
gttcagecett

aactgctaaa

Artificial sequence

Mutated HERV-R ENV

Leu

40

Thr

Pro Trp

Ile Met

- 124 -

tcatgttatg
ctaatgececce
cagagcatct
aaggccttta
acéctaggaa
ccattctcte
tggcaggcac
gctaaatggt
ctaaaacagg
agaggcataa
tattatggcee
atgcttaacc
ggggccttga
agactggcct
actaactgcet

atccaaaagt

Ile Thr

10

Leu

Glu Gly

Thr Lys

Cys Leu Gly

tectgtggggg

aagataattt
ggttcttaaa
cagacccagt
agactttatg
gtttecccatc
cctetggect
caggggectg
gagaagcctt
ctataggaga
cagccacctg
gcattataag
atctgcttge
tagactacct
gcctggaact

tagctcacat

Phe Leu Leu

His
30

Cys Leu

Thr Leu Leu

45

Thr Cys Thr

PCT/EP2005/003339

aatgaacatg 900
cacactaacc 260
aacctecatt 1020
aggagagtta 1080
gaggggcaaa 1140
tttaaaccat 1200
ctactggatc 1260
tgtactgggg 1320
aggatacccc 1380
ttggaaggac 1440
ggcagaagat 1500
attgcaggca 1560
ccagcaagcce 1620
cctagceccag 1680
tgatgacgaa 1740
cccagttcag 1800
1812
Leu Pro
15
Cys Thr
Tyr His
His Asn



Gln
65

cys

Gly

Gly

Met

Ser

145

Pro

Ser

Lys

Gln

Ser

225

Lys

Phe

Ser

Val

Pro
305

50

Thr

Tyx

Ser

Lys

Gly

130

Cys

val

Leu

Thr

Pro

210

Gly

Lys

Tyr

Asn

Ala

290

Txrp

WO 2005/095442

Thr

Asp

Lys

Asp

115

Ser

Thr

Gly

Ser

195

Ile

Glu

Thxr

Glu

Leu

275

Ser

Glu

Tyr

Pro

Glu

100

Val

Leu

Lys

Thr

Pro

180

Thr

Trp

Glu

Arg

His

260

Phe

Cys

Ala

Ser

Lys

85

Gly

val

Phe

Asn

Cys

165

Ile

Cys

Thr

Ile

Thr

245

val

Ala

Tyx

Val

70

Ser

Asp

Ser

Pro

Arg

150

Trp

Met

Asn

Thr

Gly

230

Arg

Asn

Gln

vVal

Glu
310

55

Cys

Ser

Leu

Leu

Val

135

Tyr

Asp

Leu

Ser

Gly

215

Pro

Ser

Gln

Leu

Cys

295

Leu

Asp

Pro

Leu

Tyx

120

Ile

Ala

Cys

Thr

Vval

200

Leu

Gly

Thr

Lys

Ala

280

Gly

Met

Pro

Gly

Asn

105

Phe

Phe

Thr

Lys

185

Asn

Lys

Ala

Gln

Leu

265

Glu

Gly

Pro

- 125

Gly

Ile

S0

Gln

Asp

Ser

Pro

Thr

170

Ile

Leu

Ala

Tyx

Gln

250

Pro

Asn

Met

Gln

Arg

75

Trp

Thr

val

Ser

Ala

155

Trp

Pro

Thr

Pro

Val

235

Phe

Glu

Ile

Asn

Asp
315

60

Gly

Phe

Lys

Cys

Met

140

Cys

Ser

Leu

Ile

Leu

220

Tyr

Arg

Pro

Ala

Met

300

Asn

Gln

Glu

val

Gln

125

Glu

Ser

Thr

Glu

Leu

205

Gly

Leu

Val

Pro

Ser

285

Gly

Phe

Pro

Ile

Phe

110

Ile

Tyx

Thr

Asn

Pro

190

Glu

Ala

Tyxr

Phe

Pro

270

Ser

Asp

Thr

Tyr

His

95

Pro

Val

Tyx

Asp

Gln

175

Asp

Pro

Arg

Ile

Glu

255

Leu

Leu

Gln

Leu

Val

80

Val

Ser

Ser

Ser

Ser

160

Gln

Cys

Asp

val

Ile

240

Ser

Ala

His

Trp

Thr
320

PCT/EP2005/003339



Ala

Lys

Phe

Asn

Glu

385

Ser

Leu

Trp

Met

Thr

465

Ser

Trp

Asn

Thr

Asn

545

Arg

Ser

Thr

Thr

Glu

370

Ser

Trp

Tyr

Ser

Pro

450

Lys

Glu

Ala

Arg

Ala

530

Val

Glu

WO 2005/095442

Ser
Ser
Asp
355
Thr
Pro
Tyr
Trp
Gly
435
Leu
Arg
Trp
Glu
Ile
515
Gly

Ile

Gly

Leu

Ile

340

Pro

Leu

Gln

Ile

420

Ala

Lys

Lys

Pro

Asp

500

Ile

Ala

Tyr

val

Glu

325

Ile

val

Gly

Pro

Leu

405

Cys

Cys

Gln

Ser

Pro

485

Gly

Arg

Leu

Gln

Cys
565

Pro

Gly

Gly

Lys

Ser

390

Glu

Gly

val

Gly

Lys

470

Glu

Met

Leu

Asn

Asn

550

Gly

Ala

Lys

Glu

Thr

375

Pro

Ala

Pro

Leu

Glu

455

Arg

Arg

Trp

Gln

Leu

535

Arg

Lys

Pro

Phe

Leu

360

Leu

Phe

Pro

Gln

Gly

440

Ala

Gly

Ile

Gly

Ala

520

Leu

Leu

Phe

Ser

Cys

345

Thr

Trp

Ser

Asn

Ala

425

Thr

Leu

Ile

Ile

Tyr

505

Val

Ala

Ala

Ser

- 126 -

Ser

330

Ile

Cys

Arg

Arg

Thr
410

Tyxr

Ile

Gly

Thr

Gln

490

Arg

Leu

Gln

Leu

Leu
570

Gln

Ala

Leu

Gly

Phe

395

Trp

Arg

Arg

Tyr

Ile

475

Tyx

Thr

Glu

Gln

Asp

555

Thr

Ser

Arg

Gly

Lys

380

Pro

éln

Gln

Pro

Pro

460

Gly

Tyr

Pro

Ile

Ala
540

Tyr

Asn

Ile

Trp

Gln

365

Ser

Ser

Ala

Leu

Ser

445

Ile

Asp

Gly

val

Ile

525

Thr

Leu

Cys

Trp

Gly

350

Gln

Asn

Leu

Pro

Pro

430

Phe

Tyr

Trp

Pro

Tyr

510

Thr

Lys

Leu

Cys

Phe

335

Lys

Tyx

Asn

Asn

Ser

415

Ala

Phe

Asp

Lys

Ala

495

Met

Asn

Met

Ala

Leu
575

PCT/EP2005/003339

Leu

Ala

Tyr

Ser

His

400

Gly

Lys

Leu

Glu

Asp

480

Thr

Leu

Glu

Arg

Gln

560

Glu



WO

2005/095442

PCT/EP2005/003339

atccatgtta
ggggaacatc

cctaggaact

gccttatgtg

gtcaaaggaa
atccttatac
cagttccatg
caccgattcc
actagggcca

caattctgta

- 127 -

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

580 585 590
Lys Leu Ala His Ile Pro Val Gln Thr Trp Lys Gly

595 600

<210> 147
<211> 1812
<212> DNA
<213> Artificial sequence
<220>
<223> Mutated HERV-R ENV
<220>
<221> misc_feature
<222> (1681)..(1693)
<223> CGT or CGC or CGA or CGG or AGA or AGG
<220>
<221> misc_feature
<222> (1699)..(1701)
<223> TTT or TTC
<400> 147
atgctgggta tgaacatget actcatcact ttgttcttge tactccectt
aaaggagaac cctgggaggg atgcctccaé tgcacccaca ctacgtggte
atgactaaaa ccctgttgta tcacacttat tatgagtgtg ctgggacctg
tgtactcaca accagacaac ctactcagtc tgtgacccag gaaggggcca
tgttatgacc ctaagtcttc acctgggatc tggtttgaaa ttcatgtcgg
ggggatcttc taaaccaaac caaggtattt cecctetggeca aggatgtegt
tttgatgttt gccagatagt atccatggge tcactcttte ccgtaatctt
gagtactata gtagctgcca taaaaatagg tatgcacacc ctgcttgtte
ccagtaacaa cttgctggga ctgcacaacg tggtccacta accaacaatc
attatgctta ccaaaatacc attagaacca gattgtaaaa caagcacttg
aatcttacca tcttagagcc agatcagccc atatggacaa caggtttaaa

agcaccgcta

60

120

180

240

300

360

420

480

540

600

660



WO 2005/095442

ggggcacgag

aagaaaactc
gttaaccaga
gaaaacatag
ggagaccaat
gcctctteee
attggaaaat
acttgcctag
agcaataatt
tcttggtacc
tgtgggccac
acaattaggc
atctatgatg
agtgaatggc
ggaatgtggg
gtactagaaa
acaaaaatga
nnngagggag
ggaaaggtta

acttggaaag

<210> 148

<211> 604
<212> PRT

<213>

<220>
<223>

<400> 148

tcagcggtga
ggacccgcetce
aattgcctga
ccagcagcct
ggccatggga
tcgaacctge
tctgtattgce
gacaacaata.
ctgaatcacc
aacttgaagc
aagcatatcg
cgtccttett
aaactaaaag
ctcctgaaag
gataccgcac
tcattaccaa
gaaatgtcat
tatgcggann

tcaaagaaat

ga

agaaattggc
aacccaacag
gcccectecece
gcacgttgct
agcaagggaa
accatcaagt
tcgetgggga
ttacaacgag
acacccaagc
tccaaatacc
acaactgcca
cctaatgccce
gaaaagcaaa
aataattcaa
cccagtttac
tgaaactgca
ttatcaaaat
nttcagcctt

aactgctaaa

Artificial sequence

Mutated HERV-R ENV

- 128 -~
ccaggagcect
ttcegagttt
ttggccagta
tcatgttatg
ctaatgcccce
cagagcatct
aaggccttta
acactaggaa
ccattctcte
tggcaggcac
gctaaatggt
ctaaaacagg
agaggcataa
tattatggcc
atgcttaacc
ggggccttga
agactggcct
actaactgct

atccaaaagt

atgtctatct
ttgagtcatt
atttattcgce
tctgtggggy
aagataattt
ggttcttaaa
cagacccagt
agactttatg
gttteccatc
cctetggect
caggggcectg
gagaagcctt
ctataggaga
cagccacctg
gcattataag
atctgcttge
tagactacct
gectggaact

tagctcacat

PCT/EP2005/003339

atatatcata 720
ctatgagcat 780
ccaactggct 840
aatgaacatg 900
cacactaacc 960
aacctccatt 1020
aggagagtta 1080
gaggggcaaa 1140
tttaaaccat 1200
ctactggatc 1260
tgtactgggg 1320
aggatacccce 1380
ttggaaggac 1440
ggcagaagat 1500
attgcaggca 1560
ccagcaagcce 1620
cctagccecag 1680
tgatgacgaa 1740
cccagttcag 1800

1812

Met Leu Gly Met Asn Met Leu Leu Ile Thr Leu Phe Leu Leu Leu Pro

1

5

10

15

Leu Ser Met Leu Lys Gly Glu Pro Trp Glu Gly Cys Leu His Cys Thr

20

25

30



His

Thr

Gln

65

Cys

Gly

Gly

Met

Ser

145

Pro

Ser

Lys

Gln

Ser

225

Lys

Phe

Ser

Thr

TyY

50

Thr

Tyr

ser

Lys

Gly

130

Cys

Val

Leu

Thr

Pro

210

Gly

Lys

Tyr

Asn

WO 2005/095442

Thr

35

Tyr

Thr

Asp

Lys

Asp

115

Ser

His

Thr

Gly

Ser

195

Ile

Glu

Thr

Glu

Leu
275

Trp

Glu

Tyr

Pro

Glu

100

Val

Leu

Lys

Thr

Pro

180

Thr

Trp

Glu

Arg

His

260

Phe

Ser

Cys

Ser

Lys

85

Gly

val

Phe

Asn

Cys

165

Ile

Cys

Thr

Ile

Thr

245

Val

Ala

Gly

Ala

val

70

Ser

Asp

Ser

Pro

Arg

150

Trp

Met

Asn

Thr

Gly

230

Arg

Asn

Gln

Asn

Gly

55

Cys

Ser

Leu

Leu

val

135

Tyr

Asp

Leu

Ser

Gly

215

Pro

Ser

Gln

Leu

Ile

40

Thr

Asp

Pro

Leu

Tyr

120

Ile

Ala

Cys

Thr

val

200

Leu

Gly

Thr

Lys

Ala
280

Met

Cys

Pro

Gly

Asn

105

Phe

Phe

His

Thr

Lys

185

Asn

Lys

Ala

Gln

Leu

265

Glu

- 129 -

Thr Lys Thr

Leu

Gly

Ile

20

Gln

Asp

Ser

Pro

Thr

170

Ile

Leu

Ala

Tyr

Gln

250

Pro

Asn

Gly

Arg

75

Trp

Thr

Val

Ser

Ala

155

Trp

Pro

Thr

Pro

Val

235

Phe

Glu

Ile

Thr

60

Gly

Phe

Lys

Cys

Met

140

Cys

Ser

Leu

Ile

Leu

220

Tyr

Arg

Pro

Ala

Leu

Cys

Gln

Glu

val

Gln

125

Glu

Ser

Thr

Glu

Leu

205

Gly

Leu

vVal

Pro

Ser
285

Leu

Thr

Pro

Ile

Phe

110

Ile

Tyr

Thr

Asn

Pro

190

Glu

Ala

Tyr

Phe

Pro

270

Ser

Tyr

His

Tyr

His

95

Pro

val

Tyr

Asp

Gln

175

Asp

Pro

Arg

Ile

Glu

255

Leu

Leu

PCT/EP2005/003339

Asn

Val

80

val

Ser

Ser

Ser

Ser

160 '

Gln

Cys

Asp

Val

Ile

240

Ser

Ala

His



vVal

Pro

305

Ala

Lys

Phe

Asn

Glu

385

Ser

Leu

Trp

Met

Thr

465

Ser

Trp

Asn

Thr

Asn

Ala

290

Trp

Ser

Thr

Thr

Glu

370

Ser

Trp

Tyxr

Ser

Pro

450

Lys

Glu

Ala

Arg

Ala

530

val

WO 2005/095442

Ser

Glu

Ser

Ser

Asp

355

Thr

Pro

Tyr

Trp

Gly

435

Leu

Arg

Trp

Glu

Ile

515

Gly

Ile

Cys

Ala

Leu

Ile

340

Pro

Leu

His

Gln

Ile

420

Ala

Lys

Lys

Pro

Asp

500

Ile

Ala

Tyx

Tyr

Arg

Glu

325

Ile

Val

Gly

Pro

Leu

405

Cys

Cys

Gln

Ser

Pro

485

Gly

Arg

Leu

Gln

val

Glu

310

Pro

Gly

Gly

Lys

Ser

390

Glu

Gly

Val

Gly

Lys

470

Glu

Met

Leu

Asn

Asn

Cys

295

Leu

Ala

Lys

Glu

Thr

375

Pro

Ala

Pro

Leu

Glu

455

Arg

Arg

Trp

Gln

Leu
535

Arg

Gly

Met

Pro

Phe

Leu

360

Leu

Phe

Pro

Gln

Gly

440

Ala

Gly

Ile

Gly

Ala

520

Leu

Leu

Gly

Pro

Ser

Cys

345

Thr

Trp

Ser

Asn

Ala

425

Thr

Leu

Ile

Ile

Tyr

505

val

Ala

Ala

- 130 -

Met

Gln

Ser

330

Ile

Cys

Arg

Arg

Thr

410

TyY

Ile

Gly

Thr

Gln

490

Arg

Leu

Gln

Leu

Asn

Asp

315

Gln

Ala

Leu

Gly

Phe

395

Trp

Arg

Arg

Tyxr

Ile

475

Tyr

Thr

Glu

Gln

Asp

Met

300

Asn

Ser

Arg

Gly

Lys

380

Pro

Gln

Gln

Pro

Pro

460

Gly

Tyr

Pro

Ile

Ala
540

Gly

Phe

Ile

Trp

Gln

365

Ser

Ser

Ala

Leu

Ser

445

Ile

Asp

Gly

Val

Ile

525

Thr

Leu

Asp

Thr

Trp

Gly

350

Gln

Asn

Leu

Pro

Pro

430

Phe

Tyxr

Trp

Pro

Tyx

510

Thr

Lys

Leu

Gln

Leu

Phe

335

Lys

Tyr

Asn

Asn

Ser

415

Ala

Phe

Asp

Lys

Ala

495

Met

Asn

Met

Ala

PCT/EP2005/003339

Trp

Thr

320

Leu

Ala

Tyr

Ser

His

400

Gly

Lys

Leu

Glu

Asp

480

Thr

Leu

Glu

Arg

Gln



WO 2005/095442

545

Arg Glu Gly Val Cys Gly Phe Phe Ser Leu Thr Asn Cys Cys

550

565

- 131 -

555

570

PCT/EP2005/003339

560

Leu Glu
575

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

580

585

590

Lys Leu Ala His Ile Pro Val Gln Thr Trp Lys Gly

595

<210> 149
<211>
<212> DNA

<213>

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

<223>

<400> 149
atgcatccca

aaaatcccct
gttaatggta
ttacttactg
gggacctggt
caggccacac
aataatgaag
acttctaatg
tttgttaaca
tggcaacagc
ctagattact
gtaaatggta

gttctgacta

1977

misc_feature

(1633) ..(1635)

cgttaagecg
taagcttege
aaégccttgt
actccggtac
ggcctgaatt
ccccegatgt
aatattgtgg
atgggaattg
atcctaccag
gggtacaaaa
taaaaataag
tgtéttgggg

ttcgectcag

600

Artificial sequence

Mutated PERV ENV

gcgccaccte
ctccatecgeg
ggacagcccg
aggtattaat
atatgtctge
actccgtgcet
aaatcctcag
gaaatggcca
ttataatcaa
agatgtacga
tttcactgaa
aatagtgtac

aatagaaact

ccgattcggg
tggttcctta
aactcccata
attaacagca
cttcgatcag
tacgggtttt
gatttctttt
gtctctcagce
tttaattatg
aataagcaaa
aaaggaaaac
tatagaggct

cagatggaac

CGT or CGC or CGA or CGG or AGA or AGG

gtggaaagcce
ctctgtcaat
aacccttatc
ctcaagggga
taatccctgg
acgtttgccce
gcaagcaatg
aagacagagt
gccatgggag
taagctgtca
aagaaaatat
ctgggagaaa

cteccggttge

gaaaagactg
aactcctcaa
tctecacctgg
ggctcccttg
tctcaatgac
agggccccca
gagctgegta
aagttactct
atggaaagat
ttcgttagac
tcaaaagtgg
gaaaggatct

tataggacca

60

120

180

240

300

360

420

480

540

600

660

720

780



WO 2005/095442

aataagggtt
tctgattaca
ggggcgaaac
gaggctacct
gctagaggag
caaaataagc
ccatcccacc
tatctggtac
tccaccttgg
gtgtactact
aaaagagagc
gtgggaacag
aacctacatc
gaggaatccc
ttatttctaa
gatcactcag
cgaagggaaa
atggctaccc
gttgggccat

cagatcatgg

<210> 150

<21l> 659
<212> PRT

<213>

<220>
<223>

<400> 150

tggccgaaca
atacaacctc
tttttaacct
cttecttgttg
ggaaattcaa
ttacccttac
aacacctttg
ctggttatga
ttttcaacca
atcccgaaaa
ccatatcccet
gaacggctgce
gaattgtaac
taacctecctt
aannnggagg
gagccatcag
gagaggctga
tactttctge
gtattattaa

tacttagaca

aggacctcca
tggatcagtc
catccaggga
gctttgctta
tgtgacaaag
tgaggtttct
taaccacact
caggtggtgg
aactaaagac
agcagtcctt
gacactagct
cctaatcaca
ggaaaatctc
atctgaagtg
gttatgtgta
agactccatg
ccaggggtgg
tttaacagga
caagttaatt

acagtaccaa

Artificial sequence

Mutated PERV ENV

- 132 -

atccaagaac
cccactgage
gcttttcaag
gcttcgggce
gaacatagag
ggaaaaggca
gaagccttta
gcatgtaata
ttttgegtta
gatgaatatg
gtaatgcteg
ggaccgcaac
caagccctag
gttctacaga
gccttaaaag
agcaagctta
tttgaaggat
cccttaatag
gccttcatta

agccegtceta

agaggccatce
ctaacatcac
ctecttaacte
caccttacta
accaatgtac
cctgecatagg
atcgaacctc
ctggattaac
tggtccaaat
actatagata
gattgggagt
agctggagaa
aaaaatctgt
acagaaggggd
aggaatgctg
gagaaaggtt
ggttcaacag
tcctectect
gagaacgaat

gcagagaagc

PCT/EP2005/003339
tcctaacccce 840
tattaaaaca 200
cacgactcca 960
tgagggaatg 1020
atggggatcce 1080
gatggttcce 1140
tgagagtcag 1200
cccttgtgtt 1260
tgtcececegg 1320
taatcggcca 1380
ggctgcaggc 1440
aggacttagt 1500
cagtaacctg 1560
gttagatctg 1620
cttctatgta 1680
agagaggcgt 1740
gtctcettgg 1800
gttactcaca 1860
aagtgcagtc 1920
tggccge 1977

Met His Pro Thr Leu Ser Arg Arg His Leu Pro Ile Arg Gly Gly Lys

1

5

10

15

Pro Lys Arg Leu Lys Ile Pro Leu Ser Phe Ala Ser Ile ala Trp Phe

20

25

30



Leu

Ser

Ser

65

Gly

Gly

Phe

Pro

Gly

145

Phe

Arg

Gln

Thr

Ser

225

val

Ala

Glu

Thr

Pro

50

Gly

Thr

Leu

Tyr

Gln

130

Asn

Val

Trp

Ile

Glu

210

Trp

Leu

Ile

Gln

WO 2005/095442

Leu

35

Asn

Thr

Trp

Asn

Val

115

Asp

Trp

Asn

Lys

Ser

195

Lys

Gly

Thr

Gly

Arg
275

Ser

Ser

Gly

Trp

Asp

100

Cys

Phe

Lys

Asn

Asp

180

Cys

Gly

Ile

Ile

Pro

260

Pro

Ile

Ile

Pro

85

Gln

Pro

Phe

Trp

Pro

165

Trp

Lys

val

Arg

245

Asn

Ser

Thr

Lys

Asn

70

Glu

Ala

Gly

Cys

Pro

150

Thr

Gln

Ser

Gln

Tyx

230

Leu

Lys

Pro

Pro

Pro

55

Ile

Leu

Thr

Pro

Lys

135

Val

Ser

Gln

Leu

Glu

215

Tyr

Arg

Gly

Asn

Gln

40

Leu

Asn

Tyr

Pro

Pro

120

Gln

Ser

Tyr

Arg

Asp

200

Asn

Arg

Ile

Leu

Pro
280

Val

Sexr

Sexr

Val

Pro

105

Asn

Trp

Gln

Asn

val

185

Leu

Ile

Gly

Glu

Ala

265

Ser

- 133 -

Asn Gly Lys

Leu

Thr

Cys

90

Asp

Asn

Ser

Gln

Gln

170

Gln

Asp

Gln

Ser

Thr

250

Glu

Asp

Thr

Gln

75

Leu

val

Glu

Cys

Asp

155

Phe

Lys

Tyxr

Lys

Gly

235

Gln

Gln

Tyr

Trp

60

Gly

Arg

Leu

Glu

val

140

Arg

Asn

Asp

Leu

Trp

220

Arg

Met

Gly

Asn

Arg

45

Leu

Glu

Ser

Arg

Tyxr

125

Thr

val

Tyxr

val

Lys

205

Val

Lys

Glu

Pro

Thr
285

Leu

Leu

Ala

vVal

Ala

110

Cys

Ser

Ser

Gly

Arg

190

Ile

Asn

Lys

Pro

Pro

270

Thr

Val

Thr

Pro

Ile

95

Tyr

Gly

Asn

Tyr

His

175

Asn

Ser

Gly

Gly

Pro

255

Ile

Ser

PCT/EP2005/003339

Asp

Asp

Leu

80

Pro

Gly

Asn

Asp

Ser

160

Gly

Lys

Phe

Met

Ser

240

val

Gln

Gly



Ser

Phe

305

Glu

Tyr

Arg

val

His

385

Tyr

Thr

val

Val

Ile

465

val

Lys

Leu

Glu

Arg

val
290

Asn

Ala

‘Glu

Asp

Ser

370

Leu

Leu

Pro

Met

Leu

450

Ser

Gly

Gly

Glu

val

530

Gly

WO 2005/095442

Pro

Leu

Thr

Gly

Gln

355

Gly

Cys

Val

Cys

Val

435

Asp

Leu

Thr

Leu

Lys

515

val

Gly

Thr

Ile

Ser

Met

340

Cys

Lys

Asn

Pro

Val

420

Gln

Glu

Thr

Gly

Ser

500

Ser

Leu

Leu

Glu

Gln

Ser

325

Ala

Thxr

Gly

405

Ser

Ile

TyY

Leu

Thr

485

Asn

Val

Gln

Cys

Pro

Gly
310

Cys

Arg

Trp

Thr

Thr

390

Tyr

Thr

Val

Asp

Ala

470

Ala

Leu

Ser

Asn

val

Asn

295

Ala

Trp

Gly

Gly

Cys

375

Glu

Asp

Leu

Pro

Tyr

455

Val

Ala

His

Asn

Arg

535

Ala

Ile

Phe

Leu

Gly

Ser

360

Ile

Ala

Arg

val

Arg

440

Arg

Met

Leu

Arg

Leu

520

Arg

Leu

Thr

Gln

Cys

Lys

345

Gln

Gly

Phe

Trp

Phe

425

val

Tyr

Leu

Ile

Ile

505

Glu

Gly

Lys

- 134 -

Ile

Ala

Leu

330

Phe

Asn

Met

Asn

Trp

410

Asn

Tyr

Asn

Gly

Thr

490

val

Glu

Leu

Glu

Lys

Leu

315

Ala

Asn

Lys

val

Arg

395

Ala

Gln

Tyr

Arg

Leu

475

Gly

Thr

Ser

Asp

Glu

Thr

300

Asn

Ser

Val

Leu

Pro

380

Thr

Cys

Thr

Tyr

Pro

460

Gly

Pro

Glu

Leu

Leu

540

Cys

Gly

Ser

Gly

Thr

Thr

365

Pro

Ser

Asn

Lys

Pro

445

Lys

val

Gln

Asn

Thr

525

Leu

Cys

Ala

Thr

Pro

Lys

350

Leu

Ser

Glu

Thr

Asp

430

Glu

Arg

Ala

Gln

Leu

510

Ser

Phe

Phe

Lys

Thr

Pro

335

Glu

Thr

His

Ser

Gly

415

Phe

Lys

Glu

Ala

Leu

495

Gln

Leu

Leu

Tyr

PCT/EP2005/003339

Leu

Pro
320

Tyr

His

Glu

Gln

Gln

400

Leu

Cys

Ala

Pro

Gly

480

Glu

Ala

Ser

Lys

val



WO 2005/095442

545 550
Asp His Ser Gly Ala Ile Arg
565
Leu Glu Arg Arg Arg Arg Glu
580
Gly Trp Phe Asn Arg Ser Pro
595
Thr Gly Pro Leu Ile Val Leu
610 615
Ile Ile Asn Lys Leu Ile Ala
625 630
Gln Ile Met Val Leu Arg Gln
645
Ala Gly Arg
<210> 151
<211> 1977
<212> DNA
<213> Artificial sequence
<220>
<223> Mutated PERV ENV
<220>
<221> misc_feature
<222> (1633) ..(1635)
<223>
<220>
<221> misc_feature
<222> (1651)..(1653)
<223> TIT or TTC

Asp

Arg

Trp

600

Leu

Phe

Gln

Ser

Glu

585

Met

Leu

Ile

Tyxr

- 135 -

Met

570

Ala

Ala

Leu

Arg

Gln
650

555

Ser Lys

Asp Gln

Thr Leu

Leu Thr
620

Glu Arg
635

Ser Pro

CGT or CGC or CGA or CGT or AGA or AGG

Leu Arg

Gly Trp
590

Leu Ser

605

val Gly

Ile Ser

Ser Ser

Glu

575

Phe

Ala

Pro

Ala

Arg
655

PCT/EP2005/003339

560

Arg

Glu

Leu

Cys

Val

640

Glu



WO 2005/095442

<400> 151
atgcatccca

aaaatcccct
gttaatggta
ttacttactg
gggacctggt
caggccacac
aataatgaag
acttctaatg
tttgttaaca
tggcaacagc
ctagattact
gtaaatggta
gttectgacta
aataagggtt
tctgattaca
ggggcgaaac
gaggctacct
gctagaggag
caaaataagc
ccatcccace
tatctggtac
tccaccttgg
gtgtactact
aaaagagagc
gtgggaacag
aacctacatc
gaggaatccc
ttatttct;a
gatcactcag
cgaagggaaa
atggctaccce

gttgggccat

cgttaagecceg
taagcttege
aacgccttgt
actccggtac
ggcctgaatt
cceceecgatgt
aatattgtgg
atgggaattg
atcctaccag
gggtacaaaa
taaaaataag
tgtettgggg
ttegecteag
tggccgaaca
atacaacctc
tttttaacct
cttettgttg
ggaaattcaa
ttacccttac
aacacctttg
ctggttatga
ttttecaacca
atcccgaaaa
ccatatccct
gaacggctge
gaattgtaac
taacctectt
aannnggagg
gagccatcag
gagaggctga
tactttetge

gtattattaa

gcgecaccte
ctecategeg
ggacagcccg
aggtattaat
atatgtctgce
actcecgtget
aaatcctcag
gaaatggcca
ttataatcaa
agatgtacga
tttcactgaa
aatagtgtac
aatagaaact
aggacctcca
tggatcagtc
catccaggga
gctttgetta
tgtgacaaag
tgaggtttet
taaccacact
caggtggtgg
aactaaagac
agcagtccectt
gacactagct
cctaatcaca
ggaaaatctc
atctgaagtg
gttatgtgta
agactccatg
ccaggggtgg
tttaacagga

caagttaatt

~ 136 -
ccgatteggg
tggttcetta
aactcccata
attaacagca
cttegatcag
tacgggtttt
gatttetttt
gtctectecage
tttaattatg
aataagcaaa
aaaggaaaac
tatagaggct
cagatggaac
atccaagaac
ccecactgage
gcttttcaag
gcttegggee
gaacatagag
ggaaaaggca
gaagccttta
gcatgtaata
ttttgegtta
gatgaatatg
gtaatgctcg
ggaccgcaac
caagccctag
gttctacaga
nnnttaaaag
agcaagctta
tttgaaggat
ccettaatag

gcecttcatta

gtggaaagcc
ctctgtcaat
aacccttate
ctcaagggga
taatccctgg
acgtttgeccece
gcaagcaatg
aagacagagt
gccatgggag
taagctgtqa
aagaaaatat
ctgggagaaa
cteecggttge
agaggccecatc
ctaacatcac
ctcttaactce
caccttacta
accaatgtac
cctgecatagg
atcgaacctc
ctggattaac
tggtccaaat
actatagata
gattgggagt
agctggagaa
aaaaatctgt
acagaagggg
aggaatgctg
gagaaaggtt
ggttcaacag
tcctectect

gagaacgaat

PCT/EP2005/003339

gaaaagactg
aactcctcaa
tctcacctgg
ggctececttg
tctecaatgac
agggccccca
gagctgcgta
aagttactct
atggaaagat
ttegttagac
tcaaaagtgg
gaaaggatct
tataggacca
tcctaacccce
tattaaaaca
cacgactcca
tgagggaatg
atggggatcc
gatggttecc
tgagagtcag
ccettgtgtt
tgtccececegg
taatcggcca
ggctgeagge
aggacttagt
cagtaacctg
gttagatctg
cttctatgta
agagaggcgt
gtctecettgg
gttactcaca

aagtgcagtc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920
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cagatcatgg tacttagaca acagtaccaa agcccgtcta gcagagaagc tggccgce 1977
<210> 152
<211> 659

<212> PRT

<213> Artificial sequence

<220>

<223> Mutated PERV ENV

<400> 152

Met His Pro Thr Leu Ser Arg Arg His Leu Pro Ile Arg Gly Gly Lys

1 5 10 15

Pro Lys Arg Leu Lys Ile Pro Leu Ser Phe Ala Ser Ile Ala Trp Phe
20 25 30

Leu Thr Leu Ser Ile Thr Pro Gln Val Asn Gly Lys Arg Leu Val Asp
35 40 45

Ser Pro Asn Ser His Lys Pro Leu Ser Leu Thr Trp Leu Leu Thr Asp
50 55 60

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

Gly Thr Trp Trp Pro Glu Leu Tyr Val Cys Leu Arg Ser Val Ile Pro
85 90 95

Gly Leu Asn Asp Gln Ala Thr Pro Pro Asp Val Leu Arg Ala Tyr Gly
100 105 110

Phe Tyr Val Cys Pro Gly Pro Pro Asn Asn Glu Glu Tyr Cys Gly Asn
115 120 125

Pro Gln Asp Phe Phe Cys Lys Gln Trp Ser Cys Val Thr Ser Asn Asp
130 135 140

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

Phe Val Asn Asn Pro Thr Ser Tyr Asn Gln Phe Asn Tyr Gly His Gly
165 170 175

Arg Trp Lys Asp Trp Gln Gln Arg Val Gln Lys Asp Val Arg Asn Lys
180 185 190



Gln

Thr

Ser

225

val

Ala

Glu

Ser

Phe

305

Glu

Tyr

Arg

Val

His

385

Tyr

Thr

val

WO 2005/095442

Ile

Glu

210

Trp

Leu

Ile

Gln

Val

290

Asn

Ala

Glu

Asp

Ser

370

Leu

Leu

Pro

Met

Ser

195

Lys

Gly

Thr

Gly

Arg

275

Pro

Leu

Thr

Gly

Gln

355

Gly

Cys

Val

Cys

val
435

Cys

Gly

Ile

Ile

Pro

260

Pro

Thr

Ile

Ser

Met

340

Cys

Lys

Asn

Pro

Val

420

Gln

Lys

Val

Arg

245

Asn

Ser

Glu

Gln

Ser

325

Ala

Thr

Gly

His

Gly

405

Ser

Ile

Ser

Gln

Tyr

230

Leu

Lys

Pro

Pro

Gly

310

Cys

Arg

Trp

Thr

Thr
390

Tyr

Thr

val

Leu

Glu

215

Tyr

Arg

Gly

Asn

Asn

295

Ala

Trp

Gly

Gly

Cys

375

Glu

Asp

Leu

Pro

Asp
200
Asn
Arg
Ile
Leu
Pro
280
Ile
Phe
Leu
Gly
Ser
360
Ile
Ala
Arg

val

Arg
440

Leu

Ile

Gly

Glu

Ala

265

Ser

Thr

Gln

Cys

Lys

345

Gln

Gly

Phe

Trp

Phe

425

Val

- 138

Asp Tyr Leu

Gln

Ser

Thr

250

Glu

Asp

Ile

Ala

Leu

330

Phe

Asn

Met

Asn

Trp

410

Asn

Tyr

Lys

Gly

235

Gln

Gln

Tyr

Lys

Leu

315

Ala

Asn

Lys

Val

Arg

395

Ala

Gln

Tyr

Trp

220

Arg

Met

Gly

Asn

Thr

300

Asn

Ser

Val

Leu

Pro

380

Thr

Cys

Thr

Tyxr

Lys

205

Val

Lys

Glu

Pro

Thr

285

Gly

Ser

Gly

Thr

Thr

365

Pro

Ser

Asn

Lys

Pro
445

Ile

Asn

Lys

Pro

Pro

270

Thr

Ala

Thr

Pro

Lys

350

Leu

Ser

Glu

Thr

Asp

430

Glu

Ser

Gly

Gly

Pro

255

Ile

Ser

Lys

Thr

Pro

335

Glu

Thr

His

Ser

Gly

415

Phe

Lys

PCT/EP2005/003339

Phe

Met

Ser

240

Val

Gln

Gly

Leu

Pro
320

Tyr

Glu

Gln

Gln

400

Leu

Cys

Ala



Val

Ile

465

Val

Lys

Leu

Glu

Arg

545

Asp

Leu

Gly

Thr

Ile

625

Gln

Ala

WO 2005/095442

Leu

450

Ser

Gly

Gly

Glu

val

530

Gly

His

Glu

Trp

Gly

610

Ile

Ile

Gly

Asp

Leu

Thr

Leu

Lys

515

Val

Gly

Ser

Arg

Phe

595

Pro

Asn

Met

Arg

Glu

Thr

Gly

Ser

500

Ser

Leu

Leu

Gly

Arg

580

Asn

Leu

Lys

vVal

Tyxr

Leu

Thr

485

Asn

Val

Gln

Cys

Ala

565

Arg

Arg

Ile

Leu

Leu
645

Asp

Ala

470

Ala

Leu

Ser

Asn

val

550

Ile

Arg

Ser

Val

Ile

630

Arg

Tyr
455

Val

Ala

Asn

Arg

535

Phe

Arg

Glu

Pro

Leu

615

Ala

Gln

Arg

Met

Leu

Arg

Leu

520

Arg

Leu

Asp

Arg

Trp

600

Leu

Phe

Gln

Tyr

Leu

Ile

Tle

505

Glu

Gly

Lys

Ser

Glu

585

Met

Leu

Ile

Tyr
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Asn Arg Pro

Gly

Thr

490

Val

Glu

Leu

Glu

Met

570

Ala

Ala

Leu

Arg

Gln
650

Leu

475

Gly

Thr

Ser

Asp

Glu

555

Ser

Asp

Thr

Leu

Glu

635

Ser

460

Gly

Pro

Glu

Leu

Leu

540

Cys

Lys

Gln

Leu

Thr

620

Arg

Pro

Lys

val

Gln

Asn

Thr

525

Leu

Cys

Leu

Gly

Leu

605

Val

Ile

Ser

Arg

Ala

Gln

Leu

510

Ser

Phe

Phe

Arg

Trp

590

Ser

Gly

Ser

Ser
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