
AMIDE COMPOUNDS AND THEIR USE AS ANTITUMOR AGENTS
TECHNICAL FIELD The present invention relates to novel
amide compounds and their use as anti-tumoral and
pro-apoptotic agents. BACKGROUND ART Cancer is a
disorder in which a population of cells has become, in
varying degrees, unresponsive to the control
mechanisms which normally govern proliferation and
differentiation. A recent approach to cancer therapy
has been to attempt induction of terminal
differentiation of the neoplastic cells (Sporn, M. B.
et al. (1985) in Cancer: Principles and Practice of
Oncology, eds. Hellman, S., Rosenberg, S. A., and
DeVita, V. T., Jr., Ed. 2, (J. B. Lippincott,
Philadelphia), P. 49). In cell culture models
differentiation has been reported by exposure of cells
to a variety of stimuli, including: cyclic AMP and
retinoic acid (Breitman et al. Proc. Natl. Acad. Sci.
USA 1980, 77, 2936-2940 and Olssonet al. Cancer Res.
1982, 42, 3924-3927), aclarubicin and other
anthracyclines (Schwartz et al. Cancer Res. 1982, 42,
2651-2655). There is abundant evidence that neoplastic
transformation does not necessarily destroy the
potential of cancer cells to differentiate. There are
many examples of tumor cells which do not respond to
the normal regulators of proliferation and appear to
be blocked in the expression of their differentiation
program, and yet can be induced to differentiate and
cease replicating. A variety of agents, including some
relatively simple polar compounds, derivatives of
vitamin D and retinoic acid, steroid hormones, growth
factors, proteases, tumor promoters, and inhibitors of
DNA or RNA synthesis, can induce various transformed
cell lines and primary human tumor explants to express
more differentiated characteristics.Some studies
identified a series of polar compounds that were
effective inducers of differentiation in a number of
transformed cell lines. One such effective inducer was
the hybrid polar/apolar compound N,N'-hexamethylene
bisacetamide (HMBA), another was suberoylanilide
hydroxamic acid (SAHA). The use of these 



compounds to induce murine erythroleukemia (MEL) cells
to undergo erythroid differentiation with suppression
of oncogenicity has proved a useful model to study
inducer-mediated differentiation of transformed cells.
Recently, a class of compounds that induce
differentiation, have been shown to inhibit histone
deacetylases. Several experimental antitumor
compounds, such as trichostatin A (TSA), trapoxin,
suberoylanilide hydroxamic acid (SAHA), and
phenylbutyrate have been shown to act, at least in
part, by inhibiting histone deacetylases.
Additionally, diallyl sulfide and related molecules,
oxamflatin, MS- 27-275, a synthetic benzamide
derivative, butyrate derivatives, FR901228, depudecin,
and m-carboxycinnamic acid bishydroxamide have been
shown to inhibit histone deacetylases. In vitro, these
compounds can inhibit the growth of fibroblast cells
by causing cell cycle arrest in the Gl and G2 phases,
and can lead to the terminal differentiation and loss
of transforming potential of a variety of transformed
cell lines. In vivo, phenylbutyrate is effective in
the treatment of acute promyelocytic leukemia in
conjunction with retinoic acid. SAHA is effective in
preventing the formation of mammary tumors in rats,
and lung tumors in mice. US 651 1990 discloses amide
derivatives of Formula: wherein A is an amido group
and n is an integer between 3 and 8. These compounds
are histone deacetylase inhibitors particularly
suitable for inducing growth arrest, terminal
differentiation and/or apoptosis of neoplastic
cellsand thus inhibiting their proliferation. HDAC
inhibitors of Formula are disclosed in Kahnberg et al.
(J. Med. Chem. 2006, 49, (26); 761 1-7622): Hanessian
et al. (Bioorg. Med. Chem. Lett. 2006, 16, 4784-4787)
discloses molecules of Formulas: and their activity as
histone deacetylase (HDAC) inhibitors. None of the
disclosed molecules exhibited HDAC inhibitory activity
below 1.0 microM. Furthermore, no cytotoxic activity
on different tumor cell lines was seen below 20.0
microM. There is the need to find new and/or
alternatives compounds having an 



increased HDAC inhibitory activity. SUMMARY OF THE
INVENTION The aim of the present invention is to find
novel compounds having antitumoral and pro-apoptotic
activity. The aforementioned objective has been met
according to compounds of claim 1, to a composition of
claim 12, to the use of claim 13. Preferred
embodiments are set out within the dependent
claims.DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS The following paragraphs provide
definitions of the various chemical moieties that make
up the compounds according to the invention and are
intended to apply uniformly through-out the
specification and claims unless an otherwise expressly
set out definition provides a broader definition.
"Ci-C3-alkyl" refers to monovalent alkyl groups having
1 to 3 carbon atoms. "Alkylene"" refers to a divalent
alkyl chain. "Aryl" refers to an unsaturated aromatic
carbocyclic group of from 6 to 14 carbon atoms having
a single ring (e. g. phenyl) or multiple condensed
rings (e.g. naphthyl). Preferred aryl include phenyl,
naphthyl, phenantrenyl and the like. "Acyl" refers to
the group -C(O)R4 where R4 includes (Ci_4)alkyl.
"Pharmaceutically acceptable salts" refers to salts of
the below identified compounds of Formula I that
retain the desired biological activity. Examples of
such salts include, but are not restricted to acid
addition salts formed with inorganic acids (e. g.
hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphoric acid, nitric acid, and the like), and salts
formed with organic acids such as acetic acid,
trifluoroacetic acid, oxalic acid, tartaric acid,
succinic acid, malic acid, fumaric acid, maleic acid,
ascorbic acid, benzoic acid, tannic acid, pamoic acid,
alginic acid, polyglutamic acid, naphthalenesulfonic
acid, naphthalene disulfonic acid, and
polygalacturonic acid. "Alkoxy" refers to -O-R7 where
R7 includes Alkyl, Alkenyl including allyl or
(2-Me)AUyI, Alkynyl. 



"Pharmaceutically active derivative" refers to any
compound that upon administration to the recipient, is
capable of providing directly or indirectly, the
activity disclosed herein. According to a first aspect
of the invention, compounds of Formula Iare provided.
In the compounds of Formula I : the dotted line
indicates an optional double bond; R represents
CONHOH, CONHCH2SH, CONHCH 2SCOCH 3, SH, SCOCH3, SCH3,
N(OH)COH, COCONHCH3, CF3; n = 1-7 and the alkylene
chain is unsubstituted or substituted, preferably in a
omega position, i.e. a position opposite to the R
group of the alkylene chain, with one or more NH2
groups, OH, (Ci_3)alkyl, SH, (Ci_7)alkoxy; z and z'
are linked to form a phenyl group or a five- or
six-membered heteroaromatic ring containing one to
four nitrogen atoms, the phenyl group or the five- or
six-membered heteroaromatic ring being unsubstituted
or substituted with up to 4 substituents R" or
optionally condensed with an aryl or heteroaryl group;
X is selected from the group comprising OH,
unsubstituted or substituted (Ci_7)-alkoxy group, 0-CH
2-Aryl, where aryl is unsubstituted or substituted
with one or two substituents, which are the same or
different and are selected from the group comprising
H, NH2, NH-(C 1-3)Alkyl, CN, NO2, (C1-3)Alkyl
unsubstituted or substituted with halogen,
O-(Ci_3)Alkyl, Halogen, aryl, O-Aryl; Y is selected
from the group comprising H, OH, O-(Ci_3)Alkyl, NH2,
NH- (Ci_3)Alkyl, Halogen; Or X and Y form a cycle
wherein X and Y are linked by a bridge of Formula A
selected from the group consisting of: X-(Ci
4)Alkylene(Rl) -W-(Ci 4)Alkylene-Y X-(C2
4)Alkenylene(Rl) -W- (CM )Alkylene-Ywherein X and Y
are the same or different and are selected from the
group consisting of -O-, -NH- unprotonated or
protonated, -S-, -CH -, (Ci_3)-Alkylene-O-; W is
either absent or it represents an arylene group
selected from the group 



comprising: R' represents H, (Ci_s)Alkyl, CH
-ATyIunsubstituted or substituted with H,
O-(Ci_3)Alkyl, OH and nitro; R" represents H, NH2,
NH-(C i _3)Alkyl, NHCO(C i _3)Alkyl, O-(Ci_3)Alkyl,
(Ci_3)Alkylene-NH 2, (Ci 3)Alkylene-NHCO(Ci 3)Alkyl,
(Ci_3)Alkyl, NH-acyl, (Ci_ 3)Alkylene-NH-acyl, OH; Rl
represents H, halogen, NO2, (Ci_3)Alkyl-NH 2, OH, NH2
unsubstituted or substituted with a (Ci_3)acyl group,
phenyl group unsubstituted or substituted with a -O-(C
1 3)Alkyl; R2 represents H, (Ci_5)Alkyl,
-O-(Ci_3)Alkyl, halogen, NO2, NH2 unsubstituted or
substituted with a (Ci_3)acyl group or a (Ci_3)Alkyl,
OH, CN, C00R3 where R3 is selected from the group
consisting of H, (Ci_3)Alkyl; and Q represents CH, N
or, for saturated derivatives, CH2, NH. The present
invention also includes geometrical isomers, in an
optically active form as enantiomers, diastereomers,
as well as in the form of racemate, as well as
pharmaceutically acceptable salts of the compound of
Formula I . Preferably, X and Y form a cycle to obtain
compounds of Formula II:wherein z, z', Y, A, X, n, R'
and R are as defined above. Most preferred bridge of
Formula A is selected from the group consisting of
-(CH 2)3-,-(CH 2)4- -(CH 2)S-, and Most preferred
substituent R is CONHOH and preferably n ranges from 4
to 6. Preferably z and z ' are linked to form a phenyl
group or a five- or sixmembered heteroaromatic ring
selected from the group comprising pyridine, pyrazole
and pyrrole. Preferably, substituent R" is selected
from the group consisting of H, - CH3, -OCH3,
-NHCOCH3, -NH2, -CH2NH2, -CH2NHCOCH 3. Specific
examples of compounds of Formula I include the
following:fNOVEL HUMAN ANTI-R7V ANTIBODIES AND USES
THEREOF The present invention relates to novel human
antibodies capable of binding specifically 



to the R7V epitope of HIV. These antidodies have all
human CDR and are capable of specifically neutralizing
all strains of HIV, including escape mutants. They are
useful for the treatment of HIV infection, especially
in patients in failure of HAART. BACKGROUND OF THE
INVENTION HIV infection is still a public health
pandemic. Whereas drug therapies allow to limit HIV
replication and virulence after infection, a
preventive or curative treatment is not available as
yet. Furthermore, the highly active antiretroviral
therapy (HAART), leading to several side effects and
to the emergence of drug-resistant viruses, beside the
diminution of AIDS, underscores the need for
additional therapeutic approaches against HIV.
However, some HIV infected patients designed as
non-progressor do not develop AIDS disease after 10,
15 of more years of infection, demonstrating that HIV
diseases could be delayed by various ways like the
presence of attenuated viruses1, defective viruses2,
HIV coreceptors mutations 3' 4, or neutralizing
antibodies5. Conventional envelope-based antibody
inducing vaccines have all shown their limits on
account of the high mutation rate of the virus and
their poor immunogenicity. In a previous study 6, we
demonstrated the potentialities of broad spectrum
neutralizing anti-R7V antibodies purified from
non-progressor sera. These immunoglobulins were
directed against a cellular epitope called R7V
(RTPKIQV amino-acids sequence) derived from the b2-
microglobulin and incorporated in HIVs coat during
budding 7' 8 . Our aim was to produce a recombinant
anti-R7V antibody after the isolation of the
corresponding gene from B-lymphocytes of
non-progressor patients through a baculovirus vector.
The baculovirus technology allows the production and
secretion of correctly assembled and glycosylated
immunoglobulins 9. These recombinant antibodies
present all the functional properties of the parental
immunoglobulins 10' n and exhibits efficienteffector
functions such as the binding (i) of complement
component CIq 12' 13 or C3 14 and (ii) IgG Fc
receptors required to induce antibody direct cellular
cytotoxicity 15' 16' 13 . In connection with the
invention, we constructed a recombinant antibody
directed against the cellular epitope R7V acquired by
HIV during the viral budding. The c-DNAs encoding the
variable regions of the anti-R7V antibody have been
cloned from B 



lymphocytes of a non-progressor patient. Two transfer
vectors containing complete coding sequences for heavy
and light chains of this antibody were constructed and
a recombinant baculovirus was generated by a double
recombination between baculovirus DNA and the two
transfer vectors. Insect cells infected with this
baculovirus produced a complete human anti-R7V
immunoglobulin. We have shown that our recombinant
antibody, specific to the R7V peptide, recognizes and
neutralizes all clades of HIVl including resistant
viruses, which opens new perspectives in anti-HIV
therapy. DESCRIPTION Thus, according to a first
embodiment, a subject of the present invention is an
isolated antibody, or one of its functional fragments,
said antibody or one of its said fragments being
capable of binding specifically to the R7V epitope
(RTPKIQV - SEQ ID No 11) and capable of neutralizing
HIV strains, wherein it comprises: i) a light chain
comprising the complementarity determining regions
CDRs comprising amino acid sequence SEQ ID No 1
(QSVLYSSNNKNY), SEQ ID No 2 (WAS) and SEQ ID No 3
(QQYYSTPQT), or CDRs which sequences have at least
80%, preferably 90% identity, after optimum alignment,
with the sequence SEQ ID No 1, 2 or 3, and ii) a heavy
chain comprising the CDRs comrprising amino acid
sequence SEQ ID No 6 (GGSISSYY), SEQ ID No 7 (IYYSGST)
and SEQ ID No 8 (ARGRSWFSY), or CDRs whose sequence
have at least 80%, preferably 90% identity, after
optimum alignment, with the sequence SEQ ID No 6, 7
and 8. In the present description, the terms
polypeptides, polypeptide sequences, peptides and
proteins attached to antibody compounds or to their
sequence are interchangeable.It must be understood
here that the invention does not relate to the
antibodies in natural form, that is to say they are
not in their natural environment but that they have
been able to be isolated or obtained by purification
from natural sources, or else obtained by genetic
recombination, or by chemical synthesis, and that they
can then contain unnatural amino acids as will be
described further on. By CDR region or CDR, it is
intended to indicate the hypervariable regions of the
heavy and light chains of the immunoglobulins as
defined by Kabat et al. (Kabat et al., 



Sequences of proteins of immunological interest, 5th
Ed., U.S. Department of Health and Human Services,
NIH, 1991, and later editions). 3 heavy chain CDRs and
3 light chain CDRs exist. The term CDR or CDRs is used
here in order to indicate, according to the case, one
of these regions or several, or even the whole, of
these regions which contain the majority of the amino
acid residues responsible for the binding by affinity
of the antibody for the antigen or the epitope which
it recognizes. By "percentage of identity" between two
nucleic acid or amino acid sequences in the sense of
the present invention, it is intended to indicate a
percentage of nucleotides or of identical amino acid
residues between the two sequences to be compared,
obtained after the best alignment (optimum alignment),
this percentage being purely statistical and the
differences between the two sequences being
distributed randomly and over their entire length. The
comparisons of sequences between two nucleic acid or
amino acid sequences are traditionally carried out by
comparing these sequences after having aligned them in
an optimum manner, said comparison being able to be
carried out by segment or by "comparison window". The
optimum alignment of the sequences for the comparison
can be carried out, in addition to manually, by means
of the local homology algorithm of Smith and Waterman
(1981) [Ad. App. Math. 2:482], by means of the local
homology algorithm of Neddleman and Wunsch (1970) [J.
MoI. Biol. 48: 443], by means of the similarity search
method of Pearson and Lipman (1988) [Proc. Natl. Acad.
Sci. USA 85:2444), by means of computer software using
these algorithms (GAP, BESTFIT, FASTA and TFASTA in
the Wisconsin Genetics Software Package, Genetics
Computer Group, 575 Science Dr., Madison, WI, or else
by BLAST N or BLAST P comparison software).The
percentage of identity between two nucleic acid or
amino acid sequences is determined by comparing these
two sequences aligned in an optimum manner and in
which the nucleic acid or amino acid sequence to be
compared can comprise additions or deletions with
respect to the reference sequence for an optimum
alignment between these two sequences. The percentage
of identity is calculated by determining the number of
identical positions for which the nucleotide or the
amino acid residue is 



identical between the two sequences, by dividing this
number of identical positions by the total number of
positions in the comparison window and by multiplying
the result obtained by 100 in order to obtain the
percentage of identity between these two sequences.
For example, it is possible to use the BLAST program,
"BLAST 2 sequences" (Tatusova et al, "Blast 2
sequences - a new tool for comparing protein and
nucleotide sequences", FEMS Microbiol Lett.
174:247-250) available on the site
http://www.ncbi.nlm.nih.gov/ gorf/bl2.html, the
parameters used being those given by default (in
particular for the parameters "open gap penalty" : 5,
and "extension gap penalty" : 2; the matrix chosen
being, for example, the matrix "BLOSUM 62" proposed by
the program), the percentage of identity between the
two sequences to be compared being calculated directly
by the program. By amino acid sequence having at least
80%, preferably 85%, 90%, 95% and 98% identity with a
reference amino acid sequence, those having, with
respect to the reference sequence, certain
modifications, in particular a deletion, addition or
substitution of at least one amino acid, a truncation
or an elongation are preferred. In the case of a
substitution of one or more consecutive or
nonconsecutive amino acid(s), the substitutions are
preferred in which the substituted amino acids are
replaced by "equivalent" amino acids. The expression
"equivalent amino acids" is aimed here at indicating
any amino acid capable of being substituted with one
of the amino acids of the base structure without,
however, essentially modifying the biological
activities of the corresponding antibodies and such as
will be defined later, especially in the
examples.These equivalent amino acids can be
determined either by relying on their structural
homology with the amino acids which they replace, or
on results of comparative trials of biological
activity between the different antibodies capable of
being carried out. By way of example, mention is made
of the possibilities of substitution capable of being
carried out without resulting in a profound
modification of the biological activity of the
corresponding modified antibody. It is thus possible
to replace leucine by valine or 



isoleucine, aspartic acid by glutamic acid, glutamine
by asparagine, arginine by lysine, etc., the reverse
substitutions being naturally envisageable under the
same conditions. The antibodies according to the
present invention are preferably fully human
monoclonal antibodies or functional fragments thereof.
In a particular embodiment, the antibody of the
invention is featured by a light chain comprising an
amino acid sequence having at least 80%, preferably
90% identity, after optimum alignment, with the amino
acid sequence displayed in figure 3B - SEQ ID No 4 or
a light chain encoded by a nucleotidic sequence
comprising the sequence as depicted in Figure 3A - SEQ
ID No 5 or a sequence having at least 80%, preferably
90% identity, after optimum alignment, with SEQ ID No
5. In another particular embodiment, the antibody of
the invention is featured by a heavy chain a heavy
chain comprising an amino acid sequence having at
least 80%, preferably 90% identity, after optimum
alignment, with the amino acid sequence displayed in
in figure 3D - SEQ ID No 9 or a heavy chain encoded by
a nucleotidic sequence comprising the sequence as
depicted in Figure 3C - SEQ ID No 10 or a sequence
having at least 80%, preferably 90% identity, after
optimum alignment, with SEQ ID No 10. In still another
embodiment, the antibody according to the invention
comprises a light chain comprising the amino acid
sequence displayed in figure 3B - SEQ ID No 4 or
encoded by a nucleotidic sequence comprising the
sequence as depicted in Figure 3A - SEQ ID No 5 and a
heavy chain comprising the amino acid sequence
displayed in figure 3D - SEQ ID No 9 or encoded by a
nucleotidic sequence comprising the sequence as
depicted in Figure 3C - SEQ ID No 10.By functional
fragment of an antibody according to the invention, it
is intended to indicate in particular an antibody
fragment, such as Fv, scFv (sc for single chain), Fab,
F(ab')2, Fab', scFv-Fc fragments or diabodies, or any
fragment of which the half-life time would have been
increased by chemical modification, such as the
addition of poly(alkylene) glycol such as
poly(ethylene) glycol ("PEGylation") (pegylated
fragments called Fv-PEG, scFv-PEG, Fab-PEG, F(ab')
2-PEG or Fab'-PEG) ("PEG" for Poly(Ethylene) Glycol),
or by incorporation in a liposome, said fragments
having CDRs 



of sequence SEQ ID No. 1, 2, 3, 6, 7 and 8 according
to the invention, and, especially, in that it is
capable of neutralizing HIV strains. Preferably, said
functional fragments will be constituted or will
comprise a partial sequence of the heavy or light
variable chain of the antibody from which they are
derived, said partial sequence being sufficient to
retain the same specificity of binding. Preferably,
these functional fragments will be fragments of Fv,
scFv, Fab, F(ab') 2, F(ab'), scFv-Fc type or
diabodies, which generally have the same specificity
of binding as the antibody from which they are
descended. According to the present invention,
antibody fragments of the invention can be obtained
starting from antibodies such as described above by
methods such as digestion by enzymes, such as pepsin
or papain and/or by cleavage of the disulfide bridges
by chemical reduction. In another manner, the antibody
fragments comprised in the present invention can be
obtained by techniques of genetic recombination
likewise well known to the person skilled in the art
or else by peptide synthesis by means of, for example,
automatic peptide synthesizers such as those supplied
by the company Applied Biosystems, etc. In a more
preferred manner, the invention comprises the
antibodies, or their functional fragments, according
to the present invention obtained by genetic
recombination or by chemical synthesis. In a preferred
manner, said functional fragments according to the
present invention will be chosen from the fragments
Fv, scFv, Fab, (Fab') 2, Fab', scFv-Fc or diabodies,
or any functional fragment whose half-life would have
been increased by a chemical modification, especially
by PEGylation, or by incorporation in a liposome.The
present invention also relates to an isolated nucleic
acid comprising a sequence having at least 80%,
preferably 85%, 90%, 95% and 98%, identity after
optimum alignment with the sequence SEQ ID No. 5. The
present invention also relates to an isolated nucleic
acid comprising a sequence having at least 80%,
preferably 85%, 90%, 95% and 98%, identity after
optimum alignment with the sequence SEQ ID No. 10. By
nucleic sequences having a percentage of identity of
at least 80%, preferably 85%, 



90%, 95% and 98%, after optimum alignment with a
preferred sequence, it is intended to indicate the
nucleic sequences having, with respect to the
reference nucleic sequence, certain modifications such
as, in particular, a deletion, a truncation, an
elongation, a chimeric fusion and/or a substitution,
especially point substitution. It preferably concerns
sequences in which the sequences code for the same
amino acid sequences as the reference sequence, this
being connected to the degeneracy of the genetic code,
or complementary sequences which are capable of
hybridizing specifically with the reference sequences,
preferably under conditions of high stringency,
especially such as defined below. A hybridization
under conditions of high stringency signifies that the
temperature conditions and ionic strength conditions
are chosen in such a way that they allow the
maintenance of the hybridization between two fragments
of complementary DNA. By way of illustration,
conditions of high stringency of the hybridization
step for the purposes of defining the polynucleotide
fragments described above are advantageously the
following. The DNA-DNA or DNA-RNA hybridization is
carried out in two steps: (1) prehybridization at 42C
for 3 hours in phosphate buffer (20 mM, pH 7.5)
containing 5 x SSC ( 1 x SSC corresponds to a 0.15 M
NaCl + 0.015 M sodium citrate solution), 50% of
formamide, 7% of sodium dodecyl sulfate (SDS), 10 x
Denhardt's, 5% of dextran sulfate and 1% of salmon
sperm DNA; (2) actual hybridization for 20 hours at a
temperature dependent on the size of the probe (i.e. :
42C, for a probe size > 100nucleotides) followed by 2
washes of 20 minutes at 200C in 2 x SSC + 2% of SDS, 1
wash of 20 minutes at 200C in 0.1 x SSC + 0.1% of SDS.
The last wash is carried out in 0.1 x SSC + 0.1% of
SDS for 30 minutes at 600C for a probe size > 100
nucleotides. The hybridization conditions of high
stringency described above for a polynucleotide of
defined size can be adapted by the person skilled in
the art for oligonucleotides of greater or smaller
size, according to the teaching of Sambrook et al.,
(1989, Molecular cloning: a laboratory manual. 2nd Ed.
Cold Spring Harbor). The invention also relates to a
vector comprising a nucleic acid as defined above, in 



particular a nucleic acid of SEQ ID No. 5 and SEQ ID
No. 10. The invention aims especially at cloning
and/or expression vectors which contain a nucleotide
sequence according to the invention. 9. For example,
it is aimed at baculovirus transfer vector comprising
the nucleic acid sequence as defined above, especially
of SEQ ID No. 5 and SEQ ID No. 10. The vectors
according to the invention preferably contain elements
which allow the expression and/or the secretion of the
nucleotide sequences in a determined host cell. The
vector must therefore contain a promoter, signals of
initiation and termination of translation, as well as
appropriate regions of regulation of transcription. It
must be able to be maintained in a stable manner in
the host cell and can optionally have particular
signals which specify the secretion of the translated
protein. These different elements are chosen and
optimized by the person skilled in the art as a
function of the host cell used. To this effect, the
nucleotide sequences according to the invention can be
inserted into autonomous replication vectors in the
chosen host, or be integrative vectors of the chosen
host. Such vectors are prepared by methods currently
used by the person skilled in the art, and the
resulting clones can be introduced into an appropriate
host by standard methods, such as lipofection,
electroporation, thermal shock, or chemical
methods.The vectors according to the invention are,
for example, vectors of plasmidic or viral origin.
They are useful for transforming host cells in order
to clone or to express the nucleotide sequences
according to the invention. The invention likewise
comprises the host cells transformed by or comprising
a vector according to the invention. The host cell can
be chosen from prokaryotic or eukaryotic systems, for
example bacterial cells but likewise yeast cells or
animal cells, in particular mammalian cells. It is
likewise possible to use insect cells or plant cells.
Thus, according to another aspect, the invention
relates to a cell line secreting the above defined
anti-R7V human antibody. For example, the above
antibody may be obtained by EBV immortalized B
lymphocytes, insect cells such as Sf9 cells using a
baculovirus 



vector; or other antibody producing cell lines such as
CHO (ATCC number CCL-61), genetically modified CHO to
produce low fucosylated antibodies, or YB2/0 (ATCC
CRL- 1662) cell lines. According to another aspect,
the invention is aimed at a method of production of an
antibody, or one of its functional fragments according
to the invention, comprising the steps of : a)
culturing in a medium and appropriate culture
conditions of a host cell according to the invention;
and b) extracting said antibodies from the culture
medium of said cultured cells. The antibodies, or one
of their functional fragments, capable of being
obtained by the above method are within the scope of
the invention. According to still another aspect, the
invention relates to an antibody as defined abovce, or
one of its functional fragments, as a medicament. It
also concerns a pharmaceutical composition comprising
as active principle an antibody, or one of its
functional fragments according to the invention, and
an excipient and/or a pharmaceutically acceptable
vehicle.In still another embodiment, the invention is
directed to a composition such as described above
which further comprises as a combination product for
simultaneous, separate or sequential use, at least one
agent currently used in therapy of AIDS and and
antibody accoridng to the above. "Simultaneous use" is
understood as meaning the administration of the two
compounds of the composition according to the
invention in a single and identical pharmaceutical
form. "Separate use" is understood as meaning the
administration, at the same time, of the two compounds
of the composition according to the invention in
distinct pharmaceutical forms. "Sequential use" is
understood as meaning the successive administration of
the two compounds of the composition according to the
invention, each in a distinct pharmaceutical form. For
example, it is possibler to combine the administration
of the anti-R7V antibody with efavirenz + zidovudine +
lamivudine efavirenz + tenofovir + emtricitabine 



stavudine + lamivudine + nevirapine lopinavir boosted
with ritonavir + zidovudine + lamivudine lopinavir
boosted with ritonavir + tenofovir + emtricitabine.
The present invention comprises the use of the
antibody depicted herein for the preparation of a
medicament, especially for treating HIV infection,
AIDS, for example in patients under HAART treatment
and in particular in patients in failure of HAART
treatment.The invention will be further illustrated in
view of the following figures and examples. LEGEND OF
THE FIGURES Figure 1: Schematic representation of
immunoglobulin specific transfer vectors used for the
expression of anti-R7V antibody. Fig IA: Schematic
representation of pVT-Ck - Transfer vector allowing
expression of the light chain. Fig IB: Schematic
representation of pVT-Cg l - Transfer vector allowing
expression of the heavy chain. Figure 2 : PCR
amplification of VH (Fig 2A) or VL (Fig 2B) sequences
present on c- DNAs synthesized from total RNA
extracted from immortalized B-lymphocytes selected on
R7V antigen. The amplification was performed as
reported in Materials and Methods with appropriate
constant 3' primer and sets of 5' primers specific of
a given VH or VL gene family. Twenty ml of PCR
reaction were fractionated on a 1.5% agarose gel and
stained with ethidium bromide. Lane CVH : control VH
sequence. Lane CVL : control VL sequence. Lane MW :
SmartLadder molecular weight marker (Eurogentec) :
200, 400, 600, 800, 1000, 1500, 2000, 2500, 3000,
4000, 5000, 6000, 8000, 10,000 bp. Figure 3 : Fig 3A
and Fig 3C: Nucleotide sequences and Fig 3B and Fig
3D: aminoacid sequences of variable region of light
(K4) and heavy (M4) chain of the antibody expressed in
immortalized B-lymphocytes compared to the most
homologous germline gene. Amino acid sequence are
given in the one letter code. The numbering system
used is based on the convention of IMGT
(http://imgt.cines.fr). The complementary determining
regions (CDR) of VH and VL sequences are highlighted.
Dashes in 



sequences indicate identity with the residues given in
the top line. IGHJ, IGHD and IGKJ genes are boxed.
Figure 4 : Neutralization of HIVi clades by 50 mg/ml
of anti-R7V or irrelevant antibodies.EXAMPLES Example
1: Isolation and construction of an effective human
recombinant anti- R7V antibody 1.1 Material and
Methods 1.1.1 Cells and viruses Human peripheral blood
mononuclear cells (PBMC) were separated from fresh
K2EEDTA blood samples from healthy seronegative donors
by Ficoll-Paque (Amersham) gradient centrifugation.
Cultured cells were grown at a density of 1 x 10
cells/ml in complete RPMI medium with the following
composition : RPMI 1640 (Biowhittaker) supplemented
with 10% heat-inactivated fetal calf serum (GIBCO), 1%
penicillin/glutamine (GIBCO), 10 UI/ml IL2
(Euromedex), 10 mg/ml PHA-P (Difco) during the first 3
days, and 2 mg/ml polybrene (Biowhittaker). CEM cell
line was cultured at 0.5 x 106 cells/ml in RPMI- 10%
culture medium (RPMI 1640 containing 10%
heat-inactivated fetal calf serum, 1%
penicillin/glutamine, 2 mg/ml polybrene). The NDK
(clade D) and AZT-resistant RTMC (clade B) viruses
were produced on infected CEM cells. The 92UG029
(clade A), 92BR021 (clade B), 92BR025 (clade C), and
93BR029 (clade F) viruses were initially provided by
the AIDS Research and Reference Reagent Program,
Division of AIDS, NIAID, NIH and produced on PBMC. The
viruses BCF06 (clade O), and YBF30 (old clade) were
kindly provided by F. Barre- Sinoussi (Pasteur
Institute, France). Titrated viral aliquots from
infected cells supernatants were kept frozen at -80
0C. Sf9 cells were maintained at 28C in TClOO medium
(GIBCO) supplemented with 5% heat-inactivated fetal
calf serum (GIBCO). Wild-type Autographa californica
multiple nuclear polyhedrosis (AcMNPV) virus clone 1.2
17 and recombinant baculoviruses were 



propagated in Sf9 cells.1.1.2 Isolation of peripheral
blood mononuclear cells (PBMC) from non-progressor
patients Informed and consenting HIV seropositive
non-progressor patients were enrolled in our study and
the PBMC were purified from fresh K2E-EDTA venous
blood by isolation on Ficoll-Paque density gradient.
These PBMC were pre-cultivated 2 days in RPMI 1640
culture medium supplemented with 15% heat-inactivated
FCS and 1% penicillin/glutamine without IL2 and PHA to
favour the growth of B lymphocytes before
immortalization. 1.1.3 Immortalization of B
lymphocytes with Epstein-Barr Virus (EBV) B
Lymphocytes were then immortalized by mixing 2 ml of
B-95.8 culture supernatant (EBV producing cell line)
with 9 x 106 pre-cultivated PBMC in 3 ml 10%
heatinactivated FCS, 1% penicillin/glutamine RPMI 1640
in a 50 ml conical tube. After 2 hours incubation in a
37C water bath, 5 ml of RPMI 1640 supplemented with 10
% heat-inactivated FCS, 1 mg/ml cyclosporin A
(Calbiochem) and 1% penicillin/glutamine 2 were added.
The 10-ml cell suspension were transferred to a 25 cm
tissue-culture flask in a humidified 37C, 5% CO2
incubator and cultured undisturbed for 4 weeks. At the
end of the 4-week incubation, the EBV-immortalized
cells formed macroscopic clumps and this cell line was
maintained by re-feeding twice a week at 10 cells/ml
in RPMI- 20%. 1.1.4 Separation of B lymphocytes
secreting anti-R7V antibodies Coating of magnetic
beads by an aminohexanoic acid form of R7V peptide :
10 mg of R-8-Ahx peptide (Neosystem) were incubated
with 10 magnetic tosyl-activated beads (Dynal
Dynabeads(r) M450) 16-24 hours at 37C with slow tilt
rotation. Beads were washed according the manufacturer
procedures and resuspended at 4.10 beads/ml in a PBS
pH 7.4. Magnetic selection of anti-R7V antibodies
secreting B lymphocytes : 10 EBVimmortalized B
lymphocytes in 1ml sterile PBS are mixed with 24 10
R-8-Ahx coated 



beads during 20 min at 4C and repeated three times
until no more cell fixed the beads. The rosetted cells
were isolated by placing the tube in a magnet for 2
minutes. The supernatant was removed without
disturbing the beads, and the cells were resuspendedin
a PBS washing buffer. The washing step was repeated 3
times before cultivating beads-fixed cells in RPMI-20%
FCS at 37C, 5% CO2- One day after, the cells detached
themselves from the beads and grew at 10 cells/ml.
This magnetic selection was repeated after two weeks
of culture with the same protocol on these
pre-selected anti-R7V antibodies secreting B
lymphocytes. 1.1.5 ELISA procedure Anti-R7V antibodies
were detected by an anti-R7V ELISA assay (Anti R7V(tm)
IVR96000, IVAGEN, France) as indicated by the
manufacturer. Briefly, positive, negative controls, a
cut-off calibrator and diluted antibodies (100
ml/well) were added to a R7V-coated test plate and
incubated 30 min at room temperature. Bound anti-R7V
antibodies were detected by an horseradish
peroxidase-conjugated anti-human IgG antibody. 1.1.6
Neutralization assay Viral stocks were titrated
previously to have 100 TCID50 per assay 18
corresponding to the following dilutions: HIV-INDK
(dilution 10 5), HIV-IRTMC AZT-resistant (dilution 5
10 5), 92UG029 (dilution 10 2 ), 92BR021 (dilution 10
3), 92BR025 (dilution 10 2 ), THA92022 (dilution 10 2
), 93BR029 (dilution 10 2 ), BCF06 (dilution 10 4) and
HIV- 1YBF3O (dilution 10 3 ) . Dilution of viruses (50
ml) were pre-incubated in 96-well microtiter plate in
50 ml RPMI-0% containing 100 mg/ml of antibody (final
concentration 50 mg/ml) during 1 h in a humidified
37C, 5% CO2 incubator. PBMC ( 1 x 106 in 50 ml) were
added to the virus-antibody mixture for 1 h at 37C and
cells were washed three times with culture medium and
cultured at 106 cells/ml in 24-well microtiter plate
in presence of 50 mg/ml antibody complete RPMI- 10%
during the first 3 days. Cultures were grown for 10
days and re-fed every 3 days. The same assays were
done for virus control (HIV-infected cells without
antibody), cells control (uninfected cells without
antibody) and antibody control (irrelevant antibody
directed against a non 



HIV-related epitope. To measure the viral replication
in each sample, the reverse trancriptase enzyme was
quantified as follow. One milliliter samples of
cell-free supernatant collected every three days were
ultracentrifuged at 95,000 rpm, 4C, 5 min (TLlOO
Beckman). The viral pellet was resuspended in 10 ml of
0.1 % Triton X-100NTE (NaCl 100 mM, Tris 10 niM, EDTA
1 niM) buffer to release viral enzymes. The enzymatic
reaction was performed in 50 ml of a reaction mixture
containing Tris 50 mM, pH 7.8; MgCl2 20 mM; KCl 20 mM;
dithiothreitol (DTT) 2 mM; oligo dT 0.25 OD/ml; poly
rA 0.25 OD/ml and 3H dTTP 50 mCi/ml. After 1 h at 37C,
the reaction was stopped with 1 ml sodium
pyrophosphate in 5% TCA and the synthetized DNA
products were precipitated with 20% trichloroacetic
acid, collected by filtration on Millipore 0.45 mm and
the b radioactivity was measured in dpm/ml on a
Packard scintillation counter. Percentages of
neutralization were expressed as : [100-(Reverse
transcriptase activity of the sample / Reverse
transcriptase activity of the virus) x100)]. 1.1.7
Isolation and cloning of the variable regions of
antibodies expressing the anti R7V specificity The
procedure was adapted from the technique described for
the amplification of murine variable antibody regions
19 . Total RNA was extracted from about 5.10
immortalized B lymphocytes using the RNeasy kit
(Qiagen). Briefly, cells were lyzed with 600 ml of RLT
liV1/p-mercaptoethanol buffer and homogenized by
serial passages through 20 gauge needle. After
addition of 600 ml of 70% ethanol, the mixture was
deposited on RNeasy column and centrifuged for 15 s at
12,000 rpm (Biofuge, Heraeus). Column was washed
successively with 700 ml RWl buffer and with 500 ml
RPE buffer. RNAs were eluted with 50 ml RNAse-free
water and conserved at - 800C until use. Total RNA and
five specific primers hybridizing in the constant
regions of human immunoglobulins, hCLa, hCLb, hCK, hCG
and hCM (Table 3) were used to synthesize first strand
c-DNAs corresponding to lambda, kappa, gamma 1 and mu
mRNA respectively. Reverse-transcriptions were carried
out as follows : l mg of total RNA, 4ml 



of 1OX RT(tm) buffer (Qiagen), 4ml of 5mM of each dNTP
(Qiagen), 4ml of the specific primer at 10 pMoles/ml
20 units of RNAse inhibitor (Roche) and 8 units of
Omniscript reverse transcriptase (Qiagen) in a final
volume of 40 ml . Mixtures were incubated for 1 hour
at 37C. Reverse transcription activity was heat-
inactivated at 93C for 5 min. Full length VH and VL
sequences were amplified by PCR using specific primers
designed in the signal peptide sequence of heavy and
light chains of humanimmunoglobulins (Table 3) and
lambda, kappa, gamma or mu first-strand cDNA as a
matrix. The PCR reactions were carried out in a final
volume of 20 ml containing 2 ml of 1OX Vent DNA
polymerase (Biolabs), 2 ml of 10 mM each dNTP
(Biolabs), 20 pMoles of each primers, 1.5 ml of 25 mM
MgSO4, 1 unit of Vent DNA polymerase (Biolabs), 0.5 ml
of reverse transcription mixture. Thirty cycles of
amplification were performed for 30 s at 95C, 45 s at
55C and 1 min at 72C. After a 10 min extension at 72C,
PCR products were fractionated on a 1.5% agarose gel
(SeaKem, FMC) and stained with ethidium bromide. PCR
products were gel purified, amplified with Advantage
Taq polymerase (Clonetech) and cloned in plasmid pGemT
easy (Promega). Inserts were sequenced on both strands
using the 3' and 5' primers used for the PCR
amplification (MWG Biotech). Sequence comparison and
germline gene analysis of variable regions were
performed using BLAST 20 and IMGT Database 2 1. 1.1.8
Construction of a recombinant baculovirus expressing
anti-R7V antibodies VH and VL sequences were inserted
in specific transfer vectors pVTCg l and pVTCK (Fig.
1) containing a human immunoglobulin signal peptide
sequence, two unique restriction sites and sequences
encoding human gamma 1 and kappa constant region
respectively. The pVTCg l vector contains a unique
AfIII site in the signal peptide sequence and a Nhel
site comprising the two first codons of the gamma 1
sequence while pVTCK contains a unique BssHII site in
the signal peptide sequence and a BsiWI site
overlapping the last conserved amino-acid of J region
and the first amino-acid of the constant kappa region.
Appropriate restriction sites were introduced at the
5' and 3' ends of VH and VL 



sequences by PCR using the following primers : FOR-M4
: CCATCTTAAGGGTGTCCAGTGTCAGGTGCAGCTGCAGGAGTCGGGCCCAGG
ACTGGTGAAGC (SEQ ID N 16), BAC-M4 :
GCATGCTAGCTGAGGAGACGGTGACC AGGGT (SEQ ID N 17), FOR-K4
: CGATGCGCGCTGTGACATCGTGATGACCCAGTCT (SEQ ID N 18) and
BAC-K4 : CGATCGTACGTTTGATCTCCAGCTTGGTCCCCTGGCC (SEQ ID
N19). PCR products digested with Aflll-Nhel for VH and
BssHII-BsiWI for VL were purified and inserted in
their respective transfer vectors pVTCg l and pVTCK.
The final constructs pVTCg l-M4 and pVTCk-K4 were
controlled by sequencing. Recombinant baculoviruses
expressing the antibody were generated after
cotransfection of Sf9 cells as previously described
(22' 10 ' n ) . Productive clones were screened by
ELISA23 . Briefly, microtiter plates coated with 100
ml of l mg/ml of anti-human heavy chain Fdg l
polyclonal antibody (The Binding Site) were incubated
with serial dilutions of cell culture supernatants for
2 hours at 37C. Bound recombinant IgG was detected
using horseradish peroxidase-labeled anti-human kappa
light chain antibody (Sigma). The genome of
recombinant viruses was controlled by Southern blot.
Viral particles in 7 ml of cell culture supernatant
were sedimented at 35,000 rpm for 40 minutes (TL100.4,
Beckman). Pellets were resuspended in 1 ml of TEK
buffer (0.1 M Tris, 0.1 M Na2EDTA 2 H2O, 0.2 M KCl, pH
7.5) in the presence of 10 ml of proteinase K at 20
mg/ml in water (Roche) and 10 ml of N-lauryl sarcosine
(Sigma) at 10% (w/v) in water and incubated at 500C
overnight. Viral DNA was successively extracted with
phenol and chloroform-isoamyl alcohol (24:1 v/v) and
precipitated with ethanol. After resuspension in
water, DNA was digested with HindIIL Restricted DNA
was then analysed by electrophoresis on 1% agarose gel
and transferred onto a Nitran membrane (Schleicher and
Schull). The c-DNAs encoding human constant g l and
constant K region respectively were labelled with
digoxigenin (Roche) as recommended by the 



manufacturer and used as hybridization probes. After
washes, blots were incubated with antidigoxin
antibodies conjugated to alkaline phosphatase (Roche,
dilution 1:10,000). Detection of labelled DNA was
carried out with the chemio luminescent substrate CSPD
(Roche). 1.1.9 Production and purification of
recombinant antibodies Sf9 cells were seeded at a
density of 500,000 cells /ml in 400 ml of serum free
medium in roller bottles and infected at a
multiplicity of infection of 2 per cell. After 4 days
incubation at 28C, supernatant was collected and
secreted recombinant antibodies were purified on
protein A sepharose (Amersham) as indicated by the
manufacturer. The quantity of purified IgG was
measured by ELISA23 .Recombinant anti-R7V antibodies
were also constructed in CHO-expressing system under
similar conditions. 1.2 Results 1.2.1 Selection of
anti-R7V antibodies secreting B lymphocytes Anti-R7V
antibodies producing B lymphocytes were selected from
a non-progressor HIV-infected patient using R7V-coated
magnetic beads. Twenty-seven percent of B lymphocytes
secreting anti-R7V antibodies were obtained at the
first selection, and 14% at the second one done on the
pre-selected anti-R7V antibodies secreting B
lymphocytes. No free anti-R7V antibodies were detected
by anti-R7V ELISA in the B cell culture supernatant,
suggesting that antibodies were either bound to the
secreting B lymphocytes membrane or below the limit of
detection of the ELISA test. 1.2.2 Isolation and
cloning of VH and VL sequences expressed by the
selected immortalized B-lymphocytes. Amplification of
VL and VH regions of antibodies expressed by the
selected B lymphocytes were performed by RT-PCR as we
previously described for mouse immunoglobulins 19 . As
shown on Figure 2, only few combinations of primers
led to the amplification of fragments with the
appropriated size, about 450 bp for VH and 400 bp for
VL. While only faint bands were observed using
hCG/hVH5, hCM/hVH2 and hCM/hVH3, more 



material was observed with hCM/hVH4. A major product
was also synthesized with hCK/hVK4. However, no
amplification was detected with any combination using
hCLa and hCLb primers (not shown). Sequencing and
BLAST analysis of the PCR products showed that only
two of them, M4 fragment (hCG/hVH4) and K4 fragment
(hCK/hVK4) corresponded to a variable domain of human
heavy and light chain respectively. These results
indicates that the population of selected immortalized
Blymphocytes is probably monoclonal, expressing a
membrane IgM kappa antibody. Comparison of these
sequences with IMGT database shows that VH-M4 heavy
chain variable region sequence results from the
rearrangement of IGHV-4-59*01 24, IGHD2- 21*01 25 and
IGHJ4*02 2b germline genes (Fig.3C). Its Vk-K4
counterpart shows aIGKV4-l*01 27 /IGKJ2*02 28,
rearrangement of the light chain variable region
(Fig.3A). Interestingly this antibody used the most
J-proximal IGKV4-1 gene from the kappa light chain
repertory. Such light chain region was mainly
unmutated, with only one mutation in the complementary
determining region 3 at the IGKV/IGKJ junction,
(Fig.3B). On the other hand, seven nucleotide
replacements leading to four amino-acid mutations in
the complementary determining region 3 were observed
in the VH-M4 sequence whereas only two silent
nucleotide replacements were noted in the framework
regions (Fig.3C, 3D). 1.2.3 Expression of the anti-R7V
antibody in the baculovirus expression system The
sequences encoding the variable regions of the
anti-R7V antibody were inserted in the light and heavy
chain cassette baculovirus transfer vectors (i) pVT-CK
designed to recombine in the polyhedrin locus and (ii)
pVT-Cg l designed to recombine in the PlO locus. In
these constructs, the light and heavy chains genes are
under the control of a synthetic PlO promoter, P' 10
22 and the PlO promoter respectively (Fig. 1).
Specific primers were designed to amplify K4 and M4
fragments allowing their direct cloning in frame with
the immunoglobulin signal peptide sequence and the
constant region as shown on Figure 1. The two final
constructs, pVT-Ck-K4 and pVT-Cg l-M4 were controlled
by sequencing and used to cotransfect Sf9 cells in the
presence of purified viral DNA. Double recombinant
viruses were obtained after two rounds of 



recombination as described previously lo'p .
Recombinant viruses were plaque purified and
amplified. The presence of antibody in the cell
culture supernatant of infected cells was analyzed by
an anti-human antibodies ELISA. The genomes of four
productive clones were controlled by southern blotting
using human g l and k constant regions DNAs as probes.
One viral clone named 4cR7VI/K4-M4 was selected for
further experiments. 1.2.4 Specificity of the
recombinant anti-R7V antibody Recombinant anti-R7V
antibodies were positive in the IVAGEN Anti-R7V ELISA
kit, even at 6.25 mg/ml corresponding to a
concentration of 0.625 mg of antibodies in the well.
Irrelevant antibodies were negative whatever their
concentration. As previously reported for anti-R7V
antibodies purified from non-progressor patients,the
recombinant monoclonal antibody doesn't bind to any
cell as demonstrated by flow cytometry analysis (data
not shown). 1.2.5 Neutralization assay for several
clades of HIV-I The anti-R7V antibodies purified from
patients were described to display a broad
neutralizing spectrum, so this anti-R7V monoclonal
antibody was tested under the same conditions against
several clades. To ascertain its use as therapeutic
antibody, the neutralization assay was also done with
a drug-resistant virus (RTMC). To measure the
neutralizing effect of the anti-R7V recombinant
antibodies, a 50 mg/ml dilution of antibody was mixed
with several clades of HIV-I before infecting the
cells. The anti- R7V antibody neutralized 8 clades of
HIV-I and the AZT-resistant clade B RTMC virus
(Fig.4). No neutralization was observed for the
irrelevant antibodies expressed in baculovirus system
and used as control under the same conditions. More
than 85% neutralization were obtained for 5 clades (B,
C, D, F, and O). Different percentages of
neutralization were obtained with 50 mg/ml of
recombinant anti-R7V antibody according to the
different viruses. This heterogeneous results,
identical to those of purified anti-R7V antibodies
from HIV non-progressor patients, are probably due to
the variable amount of R7V epitope presented by the
viruses. Construction of recombinant anti-R7V
antibodies in CHO-expressing system 



1) K4M4 lot number 13.11.06: anti-R7V ELISA result
positif at 40 mg/ml Tablel. Neutralisation percentages
by anti-R7V antibodies2) K4M4 lot number 28.02.07:
anti-R7V ELISA result positif at 50 mg/ml Table 2.
Neutralisation percentages by anti-R7V antibodies 1.3
Conclusion We have reported here the results
concerning the production of a recombinant human
anti-R7V antibody by the baculovirus expression
system. This system is very fast and efficient for the
production of large amount of functional recombinant
antibody 10' n ' 29 . All post translational
modifications observed in mammalian cells are found on
recombinant proteins expressed in lepidopteran cells.
However, //-linked oligosaccharides are shorter and
essentially of high mannose or paucimannose types 30'
3 1. Biological activity of antibodies is highly
dependent of the iV-glycans linked to the Asn-292 in
the CH2 constant domain of immunoglobulin 32 '33 .
Despite this uncomplete glycosylation pattern,
recombinant antibodies expressed in Sf9 cells exhibit
specific biological activities such as complement
dependent and antibody-dependent cellmediated
cytotoxicity through CIq and FcgR binding 14' 16' 13 .
In order to isolate and characterize anti-R7V
antibodies produced by HIV-I nonprogressor patients,
EBV-immortalized R7V-reactive B cells were selected
from one patient and the c-DNAs encoding the variable
regions of IgG or IgM immunoglobulins were
specifically amplified using RT-PCR. For this purpose,
three original sets of consensus primers were designed
for the specific amplification of the human VH and VL
regions whatever the V gene family. These primers
hybridizing in the signal sequence were used in
conjunction with a set of 3' primers directed to the
human constant regions g, m, Kand l respectively. In
contrast to the framework 1 domain targeted in " FR "
amplification strategies which canundergo somatic
mutations 34' 35. the frequency of mutation in signal
sequence is very low, so, priming in this region,
allows the amplification of entire sequence without
mutations. Analysis of the sequence of these c-DNAs
showed that these immortalized cells are probably
monoclonal expressing only one membrane IgM kappa
antibody. While VL 



sequence is largely unmutated with only one silent
mutation at the VJ junction, 6 mutated amino acids are
found in the CDR3 at the VDJ junction of VH domain
with only 2 silent mutations in the FR3. Despite the
low mutation rate observed in its variable regions,
this recombinant antibody is not polyreactive as it
does not react with any cells following flow cytometry
analysis. The neutralization capacity of this fully
human recombinant antibody on HIV-I subtypes A, B, C,
D, E, F,N, O and on an antiretroviral
therapy-resistant virus is clearly identical to
polyclonal antibodies from non-progressor patients.
These results confirm the acquisition, by all HIV-I
variants, of the cellular-derived R7V epitope. The
different percentages of neutralization obtained with
50 mg/ml of anti-R7V antibody are probably be linked
to the various amount of R7V present on the viruses.
Increasing amounts of antibody have to be tested to
reach 100% of neutralisation for each clade. One of
the most important qualities for a monoclonal
antibody, to act as a therapeutic agent for
HIV-infected patients, is its broad spectrum of
neutralization. It's known that HIV changes
continuously from an individual to another according
to the time of infection and to the antiretroviral
treatment (apparition of escape mutants), explaining
the difficulties for the immune system to control the
viral replication. Today, apart from anti-R7V
antibodies, four other broadly neutralizing monoclonal
antibodies, all raised against HIV-I subtype B, show
such potency. IgGlbl2, directed against the CD4
binding site on the surface gpl20, has been generated
from an asymptomatic HIVpositive individual by the
phage display technique 36' 37' 38 . The 2F5 and 4E10
antibodies recognize a constant part of the gp41 39'
40, whereas 2Gl 2 is raised against an epitope on the
gpl20 4 1' 42. These four antibodies are reported as
broadly neutralizing antibodies, but the most
effective effect was obtained when they were mixed
together 43' 44 .In our results, we have shown that
the recombinant anti-R7V antibody neutralizes the
HIV-I subtype C isolate. On this subtype, monoclonal
antibodies 2F5 and 2G12 are ineffective, IgGIb 12
partially effective and only 4E10 shows a significant
activity 45. So, the anti-R7V antibody appears to be
one of the most broadly effective Mab against HIV-I
described to date. Despite its cellular origin, the
R7V epitope is not responsible 



of autoimmune responses, as none of the patients
producing anti-R7V antibodies has any clinical sign of
autoimmune disease 5. This confirms that this anti-R7V
antibody is a powerful candidate for a therapy of
HIV-infected patients.Table 3 : Gene family-specific
PCR primers used to screen human lymphocytes c-DNA for
identification of light and heavy chain variable
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Med 2006;18;3(7):e255.CLAIMS 1. An isolated antibody,
or one of its functional fragments, said antibody or
one of its said fragments being capable of binding
specifically to the R7V epitope (RTPKIQV - 



SEQ ID No 11) and capable of neutralizing HIV strains,
wherein it comprises: i) a light chain comprising the
complementarity determining regions CDRs comprising
amino acid sequence SEQ ID No 1 (QSVLYSSNNKNY), SEQ ID
No 2 (WAS) and SEQ ID No 3 (QQYYSTPQT), or CDRs which
sequences have at least 80%, preferably 90% identity,
after optimum alignment, with the sequence SEQ ID No
1, 2 or 3, and ii) a heavy chain comprising the CDRs
comprising amino acid sequence SEQ ID No 6 (GGSISSYY),
SEQ ID No 7 (IYYSGST) and SEQ ID No 8 (ARGRSWFSY), or
CDRs whose sequence have at least 80%, preferably 90%
identity, after optimum alignment, with the sequence
SEQ ID No 6, 7 and 8. 2. The antibody according to
claim 1 which is a fully human monoclonal antibody or
functional fragments thereof. 3. The antibody
according to claim 1 or 2, wherein it comprises a
light chain comprising an amino acid sequence having
at least 80%, preferably 90% identity, after optimum
alignment, with the amino acid sequence displayed in
figure 3B - SEQ ID No 4 or a light chain encoded by a
nucleotidic sequence comprising the sequence as
depicted in Figure 3A - SEQ ID No 5 or a sequence
having at least 80%, preferably 90% identity, after
optimum alignment, with SEQ ID No 5. 4. The antibody
according to one of claims 1 to 2, wherein it
comprises a heavy chain comprising an amino acid
sequence having at least 80%, preferably 90% identity,
after optimum alignment, with the amino acid sequence
displayed in in figure 3D - SEQ ID No 9 or a heavy
chain encoded by a nucleotidic sequence comprising the
sequence as depicted in Figure 3C - SEQ ID No 10 or a
sequence having at least 80%, preferably 90% identity,
after optimum alignment, with SEQ ID No 10.5. The
antibody according to claim 1 comprising a light chain
comprising the amino acid sequence displayed in figure
3B - SEQ ID No 4 and a heavy chain comprising the
amino acid sequence displayed in figure 3D - SEQ ID No
9, or functional fragments thereof chosen from of Fv,
scFv, Fab, F(ab')2, F(ab'), scFv-Fc type or diabodies.
6. An isolated nucleic acid comprising a sequence
having at least 80%, preferably 90% identity after
optimum alignment with the sequence SEQ ID No. 5. 



7. An isolated nucleic acid comprising a sequence
having at least 80%, preferably 90% identity after
optimum alignment with the sequence SEQ ID No. 10. 8.
A vector comprising a nucleic acid as defined in claim
6 or 7. 9. A baculovirus transfer vector comprising
the nucleic acid sequence as defined in claim 6 and
the nucleic acid sequence as defined in claim 7. 10. A
host cell transformed by or comprising a vector
according to 8 or 9. 11. A host cell according to
claim 10 wherein it is an insect cell, such as Sf9
cells, a bacterial cell, a yeast cell, an animal cell,
in particular a mammalian cell, such as EBV
immortalized B lymphocytes, CHO, genetically modified
CHO to produce low fucosylated antibodies, or YB2/0.
12. A method of producing of an antibody as defined in
one of claims 1 to 5, or one of its functional
fragments thereof, comprising the steps of : a)
culturing in a medium and appropriate culture
conditions a host cell according to claim 10 or 11;
and b) extracting said antibodies from the culture
medium of said cultured cells. 13. An antibody as
defined in one of claims 1 to 5, or one of its
functional fragments, as a medicament.14. A
pharmaceutical composition comprising the antibody as
defined in one of claims 1 to 5, or one of its
functional thereof, and an excipient and/or a
pharmaceutically acceptable vehicle. 15. A combination
product for simultaneous, separate or sequential use,
comprising at least one agent currently used in
treatment of AIDS and the antibody according to one of
claims 1 to 5. 16. The use of the antibody according
to one of claims 1 to 5 for treating HIV infection,
AIDS, for example in patients under HAART treatment
and in particular in patients in failure of HAART
treatment. 


