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USE OF A NOVEL HUMAN ULIP6/CRMP
PROTEIN IN DIAGNOSIS OF
PARANEOPLASTIC NEUROLOGICAL
SYNDROMES

The invention relates to a novel human ULIP/CRMP
protein and to the use thereof in diagnosis and treatment of
cancers and paraneoplastic neurological syndromes.

Paraneoplastic neurological syndromes (PNSs) occur in
the instance of a cancer, often before its discovery, and are
not connected 1o either the tumor proliferation itself (direct
invasion, metastases) or the treatment. Their frequency is
estimated to be, overall, approximately 1% of cancers.
Several clinical pictures have been individualized for a long
time (encephalomyelitis, Denny-Brown sensory neuropathy,
cerebella atrophy, limbic encephalitis, opsoclonus, etc.) cor-
responding in fact to the either elective or preferential attack
of certain groups of neurons. The frequency of inflammatory
cells in the vicinity of the lesions for many years brought to
mind the possibility of an autoimmune or viral process. The
more recent demonstration of autoantibodies in the serum
and in the cerebrospinal fluid (CSF) of patients suffering
from PNS, specific for the type of tumor and for the type of
neurons which degenerate, has revived the hypothesis that
autoimmunity contributes to generating this pathological
condition (Graus et al., 1985: Greenlee et al., 1983).

Besides the presence of a high titer of these antibodies in
the blood and the CSF of patients, there are several argu-
ments suggesting that PNSs are the product of autoimmune
mechanisms. Thus, the antigens recognized in the central
nervous system are also present in the tumors of patients
(Anderson et al., 1987). Antibodies specifically directed
against these antigens and also B and T lymphocytes are
found within the tumor tissue (Hetzel et al., 1990).

These data suggest that the autoimmune process could be
triggered by the expression of tumor antigens. A crossed
immunity process could cause the lesions in the central
nervous system. Other arguments also indicate that the
cerebral lesions result from the autoimmune response. Thus,
in the brain of the patients, the specific antibody titer is
higher than that of the serum and of the CSF (Dalmau et al.,
1991). 1n addition, in the case of encephalomyelitis associ-
ated with anti-Hu antibodies, there is an intense lymphocytic
reaction, made up of B and T cells, located in proximity to
neurons undergoing destruction (Dalmau et al., 1991; Graus
et al., 1990).

Several types of autoantibody allowing precise syndromic
groupings as a function of immunological, neurological and
cancer-related criteria have been described.

Thus, anti-Yo antibodies are found in the serum and the
CSF of women having paraneoplastic cerebella atrophy and
a gynecological cancer (ovary, breast or uterus) (Greenlee et
al., 1983; Jaeckle et al., 1985).

These antibodies recognize two cytoplasmic proteins, of
34 and 62 kDa, specific for Purkinje cells of the cerebellum.

Anti-Ri antibodies are found in the serum and the CSF of
patients (mainly women) having opsomyoclonus, a cerebella
syndrome and breast cancer. These antibodies recognize two
proteins, of 50 and 80 kDa, specific for central nervous
system neurons (Luque et al., 1991).

Anti-Hu antibodies are most commonly encountered in
the course of PNSs. They are found in the serum and the
CSF of patients having Denny-Brown’s syndrome or
encephalomyeloneuritis and small-cell lung cancer (Graus et
al., 1985; Dalmau et al., 1992). These autoantibodies rec-
ognize several proteins, of 37 to 45 kDa, expressed specifi-
cally by all the neurons of the nervous system.
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Another type of autoantibody has been identified in
patients having PNS: anti-CV2 antibodies (Antoine et al.,
1993; Honnorat et al., 1996). The latter are atypical, in the
sense that the antigenic target recognized in adulthood is
essentially non-neuronal, although post-mortem analysis of
the brain of four patients makes it possible to observe
neuronal loss, gliosis and an inflammatory process charac-
teristic of PNSs.

The originality of the discovery of these autoantibodies
lies, firstly, in their demonstration. The latter had evaded all
the usual investigations which consisted in revealing the
antigens recognized, by immunohistochemistry on post-
mortem brain. The antigen recognized is in fact soluble and
disappears from post-mortem brain under the majority of
conditions for fixing. Only fixing of human post-mortem
tissue by immersion in paraformaldehyde, or fixing in situ
by perfusion of paraformaldehyde in animals, has made it
possible to reveal the presence of these antibodies in the CSF
or the serum of patients suffering from PNS (Antoine et al.,
1993; Honnorat et al., 1996).

The anti-CV2 autoantibodies present in the sera of
patients suffering from paraneoplastic neurological syn-
drome (PNS) have been defined by their ability to recognize,
by indirect immunohistochemistry, a cytoplasmic antigen
expressed specifically, in adult rat brain, by a subpopulation
of oligodendrocytes of the brain stem, of the medulla and of
the cerebellum.

The originality of these autoantibodies lies, secondly, in
their diagnostic value. Their presence in the serum or the
CSF of patients is of diagnostic value since it makes it
possible to specify the paraneoplastic origin of a neurologi-
cal syndrome. The discovery of these antibodies, when it
precedes that of cancer, directs the search for this cancer and
enables it to be discovered. Such was the case for six patients
out of 19 having anti-CV2 antibodies. The clinical disorders
were different depending on the patients, some of them
exhibiting a picture of limbic encephalitis, others encepha-
lomyeloneuritis and others Lambert-Eaton syndrome. Nev-
ertheless, in more than 60% of cases, the cerebella syndrome
was predominant. The most commonly associated tumor
was small-cell lung cancer (60% of cases).

Experiments on newborn rat brains have shown that these
anti-CV2 antibodies react with a 66 kDa protein (Honnorat
et al,, 1996).

In adult brain, this antigen is located in a subpopulation of
oligodendrocytes or in cells which retain differentiation
capacities in the adult brain (olfactory bulb, dentate gyrus).
The antigen recognized is thought to play a role in neuronal
survival, via neuron/oligodendrocyte interactions, as sug-
gested by the loss of neurons observed in the post-mortem
brain of patients suffering from PNS.

Its very restricted expression in adulthood contrasts with
very strong and transient expression in the central and
peripheral nervous system in development, suggesting the
probable role of this antigen in the development of the
nervous system.

In application WO 98/37192 and the article by Honnorat
et al. from 1999, the target antigen of the anti-CV2 autoan-
tibodies, which corresponds to a protein designated “POP-
66” for “paraneoplastic oligodendrocyte protein 66 kDa”,
was identified as being the human form of the ULIP-4
protein. The ULIP (for “Unc-33 like phosphoprotein”) pro-
teins are involved in the control of neuronal development
and axonal transport (Byk et al., 1996). Four members of
this family had been identified by three different teams (Byk
et al., 1998, Wang and Strittmatter, 1996; and Hamajima et
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al., 1996). A thorough search for possible other members of
this family had come to nothing.

The authors of the present invention were then confronted
with new results, which were not coherent with the identi-
fication established by application WO 98/37192; although
all the anti-CV2 sera tested on Hela cells unquestionably
recognized the recombinant ULIP 4 protein in immunohis-
tochemistry, only 20% of these sera recognized the ULIP 4
protein by Western blotting on these same cell extracts.
Now;, all the anti-CV2 sera tested recognized, moreover, by
Western blotting, the same 66 kDa protein after immuno-
precipitation, on brain extracts. In addition, the ULIP4
mRNA was only very weakly expressed in oligodendrocytes
by in situ hybridization. Based on these data, the authors of
the present invention supposed that a new member of the
ULIP family, unidentified to date, strongly expressed by
oligodendrocytes and recognized in Western blotting by all
the anti-CV2 sera, could exist.

The authors of the present invention have now demon-
strated that, contrary to what was proposed by application
WO 96/37192, POP-66, the major target antigen of the
anti-CV2 autoantibodies, is not the ULIP 4 protein but
another protein. They have succeeded in characterizing this
protein. It is a novel human protein of the ULIP family,
designated ULIP6.

ULIP 6 comprises, in its C-terminal portion, a major
epitope recognized by anti-CV2 antibodies in Western blot-
ting.

A subject of the present invention is therefore a purified
ULIP 6 polypeptide comprising the amino acid sequence
SEQ 1D No. 2.

An epitopic fragment of the polypeptide mentioned
above, comprising the sequence SEQ ID No. 4, is also
included in the present invention. More particularly, a sub-
ject of the invention is the purified peptide of sequence SEQ
ID No. 4.

A subject of the present invention is also an isolated
nucleic acid encoding the ULIP6 polypeptide as defined
above, preferably comprising the nucleotide sequence SEQ
ID No. 1. The sequence SEQ ID No. 1 has a 5' noncoding
region (nucleotides 1 to 162), an open reading frame (nucle-
otides 163 to 1854) and a 3' noncoding region (nucleotides
1855 to 3074).

A subject of the present invention is also an isolated
nucleic acid comprising the nucleotide sequence SEQ 1D
No. 3, which corresponds to the noncoding region in 3' of the
human coding sequence SEQ ID No. 1. This noncoding
sequernce, as well as the 5' noncoding portion (nucleotides 1
to 162 of SEQ ID No. 1), may in particular be used for
preparing specific probes.

The polypeptide of the present invention may be synthe-
sized by all the methods well known to those skilled in the
art. The polypeptide of the invention may, for example, be
synthesized by synthetic chemistry techniques, such as
synthesis of the Merrifield type, which is advantageous for
reasons of purity, of antigenic specificity and of lack of
unwanted by-products, and for its ease of production.

A recombinant ULIP6 protein can also be produced using
a method in which a vector containing a nucleic acid
comprising the sequence SEQ ID No. 1 is transferred into a
host cell, which is cultured under conditions which allow
expression of the corresponding polypeptide.

The protein produced can then be recovered and purified.

The purification methods used are known to those skilled
in the art. The recombinant polypeptide obtained can be
purified from cell lysates and extracts. and from the culture
medium supernatant, using methods employed individually
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or in combination, such as fractionation, chromatography
methods, immunoaflinity techniques using specific mono- or
polyclonal antibodies, etc.

The nucleic acid sequence of interest, encoding the
ULIP6 polypeptide, may be inserted into an expression
vector, in which it is functionally linked to elements for
regulating its expression, such as in particular transcription
promoters, activators and/or terminators.

The signals controlling the expression of the nucleotide
sequences (promoters, activators, termination sequences,
etc.) are chosen as a function of the cellular host used. To
this effect, the nucleotide sequences according to the inven-
tion may be inserted into vectors which replicate autono-
mously in the chosen host, or vectors which integrate in the
chosen host. Such vectors will be prepared according to the
methods commonly used by those skilled in the art, and the
clones resulting therefrom can be introduced into a suitable
host using standard methods, such as, for example, elec-
troporation or calcium phosphate precipitation.

The cloning and/or expression vectors as described above,
containing a nucleotide sequence defined according to the
invention, are also part of the present invention.

The invention is also directed toward the host cells
transfected, transiently or stably, with these expression vec-
tors. These cells can be obtained by introducing into host
cells a nucleotide sequence inserted into a vector as defined
above, and then culturing said cells under conditions which
allow replication and/or expression of the transfected nucle-
otide sequence.

The cellular host may be chosen from prokaryotic sys-
tems, such as bacteria, or eukaryotic systems, such as, for
example, yeasts, insect cells, CHO cells (Chinese hamster
ovary cells) or any other system advantageously available. A
preferred cellular host for expressing the proteins of the
invention consists of the bacterium F. coli.

The nucleotide sequences of the invention may or may not
be of artificial origin. They may be DNA or RNA sequences
obtained by screening sequence libraries using probes devel-
oped on the basis of the sequence SEQ ID No. 1 or 3. Such
libraries may be prepared by conventional molecular biol-
ogy techniques known to those skilled in the art.

The nucleotide sequences according to the invention may
also be prepared by chemical synthesis, or else by mixed
methods which include chemical or enzymatic modification
of sequences obtained by screening libraries.

This nucleic acid makes it possible to prepare nucleotide
probes capable of hybridizing strongly and specifically with
a nucleic acid sequence, a genomic DNA sequence or a
messenger RNA sequence, encoding a polypeptide accord-
ing to the invention or a biologically active fragment thereof.
Suitable hybridization conditions correspond to the tempera-
ture and ionic strength conditions usually used by those
skilled in the art (Sambrook et al., 1989), preferably to
temperature conditions of between (T,, minus 5° C.) and (T,
minus 30° C.) and even more preferably to temperature
conditions of between (T,, minus 5° C.) and (T,, minus 10°
C.) (high stringency), Tm being the theoretical melting
temperature, defined as being the temperature at which 50%
of the paired strands separate. Such probes are also part of
the invention. They may be used as a diagnostic tool in vitro
for detecting, via hybridization experiments, transcripts spe-
cific for the polypeptides of the invention in biological
samples, or for demonstrating aberrant syntheses or genetic
abnormalities resulting from a polymorphism, from muta-
tions or from incorrect splicing.
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The probes of the invention comprise a minimum of 10
nucleotides, and as a maximum comprise all of a nucleotide
sequence SEQ ID No. 1 or 3, or of the strand complementary
thereto.

The nucleic acid of the invention may also be used to
prepare oligonucleotide primers which hybridize, under high
stringency conditions, to the sequence SEQ ID No. 1 or 3.

These sense and/or antisense oligonucleotide primers may
be of use for sequencing reactions or specific amplification
reactions according to the “PCR” (polymerization chain
reaction) technique or any other variant thereof.

Preferentially, the probes or primers of the invention are
labeled prior to their use. For this, several techniques are
within the scope of those skilled in the art, such as, for
example, fluorescent, radioactive, chemiluminescent or
enzymatic labeling.

The methods for diagnosis in vitro in which these nucle-
otide probes are used for detecting aberrant syntheses or
genetic abnormalities, such as loss of heterozygosity and
genetic rearrangement, in the nucleic acid sequences encod-
ing a ULIP6 polypeptide according to the invention, are
included in the present invention. Such a type of method
comprises:

contacting a nucleotide probe of the invention with a

biological sample under conditions which allow the
formation of a hybridization complex between said
probe and the abovementioned nucleotide sequence,
optionally after a prior step of amplification of the
abovementioned nucleotide sequence;

detecting the hybridization complex possibly formed;

optionally sequencing the nucleotide sequence which

forms the hybridization complex with the probe of the
invention.

The probes of the invention can also advantageously be
used for detecting chromosomal abnormalities.

The nucleotide sequences according to the invention are,
moreover, useful in the therapeutic field, for preparing
antisense sequences capable of hybridizing specifically with
a nucleic acid sequence, including a messenger RNA, which
can be used in gene therapy. A subject of the invention is
thus antisense sequences capable of inhibiting, at least
partially, the production of a polypeptide according to the
invention, as defined above.

They are of more particular use in the treatment of
disorders of the central and peripheral nervous system and of
vision, in particular in the treatment of paraneoplastic neu-
rological syndromes, and also in anticancer treatment, in
particular for tumors associated with paraneoplastic neuro-
logical syndromes.

The exploitation of the ULIP proteins, and in particular
ULIP6, and also of the antibodies directed against these
proteins, is promising in various fields.

Thus, detection of the anti-CV2 autoantibody by immu-
nofluorescence on fixed animal brain is currently used as a
diagnostic test.

The production of recombinant ULIP6 protein according
to the invention makes it possible to produce a rapid and
reliable test (of the Elisa or Western blotting type) for
detecting anti-CV2 antibodies.

Such tests already exist for anti-Hu, anti-Yo and anti-Ri
antibodies. The test for detecting anti-CV2s in the serum of
patients could be prescribed in the case of suspicion of
paraneoplastic neurological syndrome and would, conse-
quently, include anti-CV2 antibodies as well as the other
antibodies identified in PNSs as mentioned above.

The invention is therefore also directed toward a method
for the diagnosis of paraneoplastic neurological syndromes
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and/or for the early diagnosis of the formation of tumors of
cancerous origin, wherein antibodies directed against a
ULIP6 protein are demonstrated in a biological sample (such
as blood, serum, CSF, etc.) taken from an individual, by
contacting a biological sample taken from an individual
with a purified ULIP6 polypeptide optionally attached
to a support, under conditions which allow the forma-
tion of specific immunocomplexes between said
polypeptide and the autoantibodies possibly present in
the biological sample, and

detecting the specific immunocomplexes

formed.

A subject of the invention is therefore a composition
useful for the diagnosis of paraneoplastic neurological syn-
dromes and/or for the early diagnosis of the formation of
tumors, that comprises a ULIP6 polypeptide or an epitopic
fragment of said polypeptide.

Advantageously, instead of the complete polypeptide, the
C-terminal portion comprising the dominant epitope (for
example the fragment ranging from amino acid No. 475 to
amino acid 564) may be used. An epitopic fragment of the
ULIP 6 polypeptide, comprising the sequence SEQ ID No.
4, may in particular be used. The peptide of sequence SEQ
ID No. 4 has thus made it possible to produce antibodies
which are very specific for ULIP6.

A subject of the invention is also a kit for the diagnosis of
paraneoplastic neurological syndromes and for the early
diagnosis of the formation of tumors, using a biological
specimen, comprising;

at least one purified ULIP6 polypeptide, optionally

attached to a support,

means for revealing the formation of specific antigen/

antibody complexes between an anti-ULIP6 autoanti-
body and said purified ULIP6 polypeptide, or polypep-
tide derivative or fragment, and/or means for
quantifying these complexes.

A subject of the invention is also the mono- or polyclonal
antibodies or fragments, chimeric antibodies or immuno-
conjugates thereof, obtained using a purified ULIP polypep-
tide or peptide comprising an amino acid sequence SEQ 1D
No. 2 or No. 4, and use thereof, for purifying or detecting a
ULIP protein in a biological sample.

Polyclonal antibodies may be obtained from the serum of
an animal immunized against the protein, produced, for
example, by genetic recombination following the method
described above, according to usual procedures.

The monoclonal antibodies may be obtained according to
the conventional method of culturing hybridomas described
by Kdhler and Milstein.

The antibodies may be chimeric antibodies, humanized
antibodies, and Fab and F(ab')2 fragments. They may also be
in the form of immunoconjugates or of labeled antibodies.

The invention also relates to the use of antibodies directed
against the ULIP6 protein, for demonstrating a ULIP6
protein in neoplasms and paraneoplastic neurological syn-
dromes, for diagnostic purposes.

Preferentially, the invention relates to the use of mono-
clonal antibodies obtained from the polyclonal anti-CV2
serum of patients by immortalization of lymphocytes,
according to the usual techniques known to those skilled in
the art.

Thus, the antibodies directed against a protein of the ULIP
family are of use for detecting abnormal expression of ULIP
protein in patients having neurological syndromes, in whom
no cancer has been diagnosed using conventional methods.
This abnormal expression of ULIP6 protein may be corre-
lated with the existence of a cancer which had not been

possibly
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detected. Thus, the antibodies directed against the ULIP6
protein are of use for the early diagnosis of a cancer.

Human or nonhuman antibodies, obtained from patients
or obtained after immunization with all or part of the ULIP6
protein, as defined above, may also be labeled in a detectable
manner, for example by association with a radioactive
element, and may be injected into an individual. Using
imaging processes well known to those skilled in the art,
they may make it possible to detect or diagnose a cancerous
tumor after antigenic reaction of these antibodies with the
cells of the tumor.

A subject of the invention is therefore also a method for
detecting or diagnosing a cancerous tumor, comprising the
administration to a patient of an antibody as defined above,
labeled in a detectable manner, and the visualization by
imaging of the site of attachment of this antibody.

A subject of the invention is also a pharmaceutical com-
position comprising at least one therapeutic agent chosen
from a purified ULIP6 protein, or a nucleic acid encoding
said protein, an antisense sequence capable of hybridizing
specifically with a nucleotide sequence SEQ ID No. 1 or No.
3, or an antibody directed against said protein, combined
with a pharmaceutically acceptable vehicle.

The invention preferentially comprises pharmaceutical
compositions comprising, as active principle, a purified
ULIP6 polypeptide, preferentially in soluble form, com-
bined with a pharmaceutically acceptable vehicle.

Such compositions offer a novel approach for treating
disorders of the central and peripheral nervous system and of
vision, and in particular paraneoplastic neurological syn-
dromes. Moreover, they are of use for treating neurological
disorders linked to neuronal loss and/or underexpression of
the ULIP6 protein in the nervous system.

Thus, ULIP6 also proves to be of value in neurodegen-
erative pathological conditions, such as multisystemic atro-
phies which are disorders similar to those of PNSs and for
which an abnormality of an oligodendrocytic subpopulation
has been detected (Papp et al., 1992).

The compositions according to the invention are, more-
over, of use in anticancer treatment.

The antibodies directed against the ULIP6 protein may be
combined with antineoplastic agents, thus allowing targeting
of the medicinal products to the tumor cells.

They may also be combined with a hydrophilic chemical
group chosen so as to cross or so as not to cross the
blood-brain barrier, depending on the type of tumor.

The ULIP6 protein and also the nucleotide sequences
described above, and the antisense sequences or oligonucle-
otides, may be of use in the treatment of any type of cancer
in which a gene encoding the ULIP6 protein is involved.
Among examples of cancers, mention may be made of
peripheral tumors, such as small-cell lung cancer, thymoma,
breast cancer and ovarian cancer, and also brain tumors,
preferably primary brain tumors of glial origin. The expres-
sion of ULIP6 in the nonproliferative cells of normal brain,
its absence in normal tissues, such as lung or thymus, for
example, its differential reexpression during tumorigenesis
in these tissues, and the modulation of its expression in a
tumor line during differentiation suggest, in this regard, that
ULIP 6 may be a tumor suppressor gene.

A compound or a mixture of compounds of synthetic or
natural origin, which inhibits the action of ULIP 6, may also
be used.

Alternatively, stimulation of ULIP 6 may be desired. A
compound or a mixture of compounds of synthetic or natural
origin which activates the expression or the action of the
ULIP 6 protein may then be used.
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These activating or inhibiting compounds may be
included in pharmaceutical compositions.

Preferentially, the pharmaceutical compositions accord-
ing to the invention may be administered systemically,
preferably intravenously, intramuscularly, intradermally or
orally.

Their optimal methods of administration, dosages and
pharmaceutical forms may be determined according to the
criteria generally taken into account in establishing a thera-
peutic treatment suitable for a patient, such as, for example,
the age or bodyweight of the patient, the seriousness of his
or her general condition, the tolerance to the treatment and
the side effects observed, etc.

The invention also comprises the use of a purified ULIP6
protein, a nucleic acid encoding said protein or belonging to
the noncoding regions of the ULIP6 gene, an antisense
sequence capable of hybridizing specifically with a nucle-
otide sequence SEQ ID No. 1 or No. 3, or an antibody
directed against said protein, combined with a pharmaceu-
tically acceptable vehicle, for manufacturing a medicament
intended to treat neurodegenerative diseases and neoplasmis.

Finally, a subject of the invention is a method for treating
neurodegenerative diseases and neoplasms, comprising the
administration of a therapeutically effective amount of a
pharmaceutical composition as defined above to an indi-
vidual requiring such a treatment.

The examples and figures. for which the legends are
presented below, are given by way of illustration.

LEGENDS TO THE FIGURES

FIG. 1 represents a Western blot performed on protein
extracts of E. coli expressing the fusion protein GST-ULIP6
C-term. These extracts were separated by SDS-12.5%
PAGE, transferred onto a PVDF membrane and incubated
with human sera. Lanes 1 to 14: anti-CV2 sera; lanes 15 to
17: control sera.

FIG. 2 represents a Western blot performed on GST-
ULIP6 C-term fusion proteins after purification on agarose-
glutathione beads. The protein is recognized by two anti-
CV2 sera (lane 1: serum 94-822, lane 2: serum 95-590) but
not by a control serum (lane 3).

EXAMPLE 1

Identification of the Target for Anti-CV2 Antibodies

After expression of the recombinant proteins of the Ulip
family in HeLa cells, the authors of the invention were able
to show that the anti-CV?2 sera then in their possession all
recognized Ulip4 by immunohistochemistry. This result
would suggest that Ulip4 could be the major antigen rec-
ognized by the anti-CV?2 sera (Honnorat et al., 1999). On the
other hand, when a larger group of sera was tested by
Western blotting on the Ulip4 protein expressed in £. coll,
they noticed that while several anti-CV2 sera unguestion-
ably recognized the recombinant Ulip4 protein, some did not
recognize it, although all the anti-CV2 sera recognized, by
Western blotting, the same 66 kDa protein after immuno-
precipitation of protein extracts from brains (Honnorat et al.,
1996). In addition, by in situ hybridization, the oligoden-
drocytes did not express the Ulip4 messenger RNA. The
authors of the invention then put forward the hypothesis of
the existence of another protein homologous to the Ulip
proteins, which had not yet been described, and which was
expressed by oligodendrocytes.
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In order to search for this protein, an anti-CV2 serum,
which did not recognize recombinant Ulip4 by Western
blotting, was used to screen an expression library. A cDNA
library of human spinal cord, the site of maximum expres-
sion of the CV2 antigen in adults, cloned into the lambda
gtl1 phage was chosen (Clontech, Palo Alto, U.S.A.). The
phages were screened at a density of 2x10* pfu per 150
mm-diameter dish. After incubation for 3 hours 30 minutes
at 42° C., the dishes were covered with a nitrocellulose
membrane incubated in 1PTG (10 mM), and reincubated for
3 hours at 37° C. The membranes were then saturated in
PBS-Tween-skimmed milk, and then incubated overnight
with the serum diluted to Yio0. The membranes were then
washed in PBS-Tween and then incubated with a peroxi-
dase-labeled anti-human immunoglobulin antiserum. After
washing, the membranes were revealed by the diaminoben-
zidine method. The clones giving a positive signal were
purified by successive subculturing until 100% of positive
clones was obtained. Four cDNAs of 1400 to 1700 base
pairs and encoding the C-terminal portion of the same
protein were identified. The clone having the largest coding
sequence (clone 97) contained 1490 base pairs (nucleotides
1585 to 3074 of sequence 1D No. 1) with an open reading
frame 0f 270 nucleotides encoding a 90 amino acid polypep-
tide (amino acids 475 to 564 of sequence 1D No. 2). After a
homology search in databanks, it was noted that this
polypeptide (named in the remainder of the study Ulip6
C-Term) exhibited a homology of 35% with the C-terminal
portion of each of the already known members of the Ulip
family, and that no homology existed with other protein
families.

EXAMPLE 2

Production of the Recombinant Protein GST-ULIP6
C-Term

To confirm that this polypeptide was indeed the antigen
recognized by the anti-CV2 sera, the coding phase of clone
97 was cloned into a bacterial expression vector, pGex 2T
(Pharmacia Amersham Biotech, Sweden). This vector
allows expression, in E. coli, of the protein of interest as a
fusion with glutathione-S-transferase (GST, 26 kDa). By
Western blotting, 16 of the 18 anti-CV?2 sera tested recog-
nized the GST-Ulip6-CTerm fusion protein in a bacterial
protein extract, i.e. 89% positives (F1G. 1). 1t should be
noted that the Ulip6 C-Term polypeptide has a molecular
weight of 10 kDa, which represents approximately 15% of
a 66 kDa protein. None of these sera recognized GST alone.
100 control sera were also tested. None showed any reac-
tivity with respect to the GST-Ulip6 C-Term fusion protein.
With the aim of having as specific a test as possible, the
authors of the invention also tested the anti-CV2 sera on the
GST-Ulip6 C-Term fusion protein purified on agarose-glu-
tathione beads. F1G. 2 shows an example of the results
obtained by Western blotting.

EXAMPLE 3
Northern Blotting on Human Spinal Cord RNA

To determine the size of the transcript of the Ulip6 gene,
a Northern blotting analysis was carried out on purified
polyA+ RNAs extracted from human spinal cord (Clontech,
Palo Alto, U.S.A.). The probe corresponded to the entire
clone 97 labeled with alpha **p dCTP. The RNAs were
separated on a 1.2% agarose formaldehyde electrophoresis
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gel and transferred onto a nylon membrane. After prehy-
bridization with the rapid hybridization solution (Clontech,
Palo Alto, U.S.A.), the membrane was incubated with the
probe for one hour. After washing, the membrane was
exposed on a film overnight at -80° C. A single band
corresponding to a 5 kb transcript was revealed.

EXAMPLE 4
In Situ Hybridization on Spinal Cord

To verify the presence of the Ulip6 messenger RNA in
oligodendrocytes, an in situ hybridization analysis was
carried out on frontal sections of medulla. The probe used
was a cold RNA probe obtained by transcription of clone 97
subcloned into pBluescript SK (Stratagene) and labeled with
digoxigenin. A sense probe was used as negative control.
Specific labeling of oligodendrocytes could be observed.

EXAMPLE 5

Production of a Rabbit Anti-Ulip6 Antibody

Polyclonal antibodies were produced by immunizing rab-
bits against a peptide specific to the Ulip6 protein (peptide
Pep Ulip6="KEMGTPLADTPTRPVTRHGG"” of sequence
SEQ 1D No. 4, corresponding to amino acid fragment 505 to
524 on SEQ 1D No. 2). The peptide was synthesized on a
peptide synthesizer (432A Peptide Synthesizer SYNERGY,
Applied Biosystems), by the company COVALAB (Lyon,
France). The purity of the samples was controlled by HPLC
and mass spectrometry. One milligram of peptide coupled to
hemocyanine and with complete Freund’s adjuvant was
injected into rabbits (COVALAB, Lyon, France). Every 3
weeks, a further injection of 0.5 mg was given. The pro-
duction of antibodies and their specificity were analyzed by
Western blotting and immunchistochemistry, using preim-
mune sera as a control.

The antibodies obtained recognized the GST-Ulip6
C-Term protein by Western blotting, a 66 kDa protein on
brain extracts, and specifically labeled oligodendrocytes by
immunohistochemistry on rat medulla sections.

EXAMPLE 6
Search for the Complete Ulip6 Sequence

In order to obtain a complete Ulip6 cDNA, the human
spinal cord cDNA library, cloned into the lambda gt11 phage
(Clontech, Palo Alto, U.S.A.), was screened with a radio-
active probe. This probe, obtained by PCR, was labeled with
alpha **p dCTP, and corresponded to nucleotides 1585 to
1854 of the sequence 1D No. 1. The phages were screened
at a density of 2x10* pfu per 150 mm-diameter dish. After
incubation for 6 hours at 37° C., a replica was obtained on
a nylon membrane. This membrane was treated so as to
denature the phages, and the DNA was then fixed overnight
at 42° C. After prehybridization with the rapid hybridization
solution (Clontech, Palo Alto, U.S.A.), the membrane was
incubated for one hour with the radioactive probe. After
washing, the membrane was exposed on a film overnight at
-80° C. Clones giving a positive signal were purified by
successive subculturing until 100% of positive clones was
obtained. The largest cDNA obtained comprised 3074 nucle-
otides (SEQ 1D No. 1) and comprised an open reading frame
of 1692 nucleotides (nucleotides No. 163 to 1854 of SEQ 1D
No. 1). It encoded a 564 amino acid protein (SEQ 1D No. 2),
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1
the C-terminal portion of which was strictly identical to the
ULIP6 C-term polypeptide (amino acids 475 to 564 on SEQ
1D No. 2). After alignment of the protein obtained with the
four known human ULIP/CRMP proteins, 50% homology

was observed. 5
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 4
<210> SEQ ID NO 1

<211> LENGTH: 3074

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (163)..(1854)
<223>

<400> SEQUENCE:

1

ccegecccac tectggactce cgcgetggge gegetgagge
tgcagccgec gccgccccga gcacccgcag ctccggcegec

cgagccacgg goccccgegg cegcagcatc tcggaggaga

atc
Ile

cte
Leu

gee age gtg agg atc
Ala Ser Val Arg Ile
5 10

aag
Lys

gga
Gly

ggce
Gly
15

atc
Ile
30

tac
Tyr

acce
Thr

cac
His

tgce
Cys

gct
Ala

gtc
val

gag
Glu
25

gac
Asp

gag
Glu

cct
Pro
45

atc
Ile

cte
Leu

cag
Gln

atg
Met

gtg
Val

ggc
Gly

cge
Arg
40

gag
Glu

gge
Gly

999
Gly

atc
Ile

cct
Pro
60

atc
Ile

gcc
Ala

aca
Thr

aaa
Lys

ctg
Leu

ggt
Gly

gtg
Val

g9a
Gly

ggc
Gly

ttc
Phe

ttc
Phe

aat
Asn
75

cac
His

cag
Gln

ace
Thr

atg
Met

gcc
Ala

acg
Thr

tgc
Cys

gtg
Val

cte
Leu
90

ace
Thr

ace
Thr

ace
Thr
95

gte
Val

999
Gly
85

aag
Lys

gca
Ala

gca
Ala

gga
Gly

gg¢
Gly

ctt
Leu

tecc
Ser

gtc
Val

ctg
Leu

cece
Pro

gac
Asp

aag
Lys
105

acc
Thr

gtg
Val
110

gag
Glu

gac
Asp

cga
Arg

ctg
Leu

cce
Pro

gtc
Val

tge
Cys
125

tgt
Cys

gat
Asp

ggt
Gly

gce
Ala
120

gac
Asp

aag
Lys

ggccecegag cgagcgegeg €0
gcggcgagac ggagacggac 120
ac atg ctt gcc aac 174
Met Leu Ala Asn
1

aag gtg gtg aac gat 222
Lys Val Val Asn Asp

20
aat ggc atc atc cag 270
Asn Gly Ile Ile Gln

35
gcc aag gtg att gat 318
Ala Lys Val Ile Asp
50
gac acc agc acc cac 366
Asp Thr Ser Thr His
65

gac gac ttc tac cat 414
Asp Asp Phe Tyr His
80
atg ate ate gge cac 462
Met Ile Ile Gly His

100
gct tat gag aag tgc 510
Ala Tyr Glu Lys Cys

115
tac gcec cte cac gtg 558
Tyr Ala Leu His Val
130
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-continued

14

999
Gly

gtg
Val

gac
Asp
165

tgc
Cys

ctt
Leu

cca
Pro

act
Thr

ctg
245

aag
Lys

acg
Thr

gcc
Ala

tac
Tyr

gat
Asp
325

ttc
Phe

gtc
Val

ttt
Phe

cce
Pro

tgg
Trp
405

gga
Gly

ctg
Leu

atc
Ile

agg
Arg
150

ctg
Leu

aag
Lys

gtg
Val

gaa
Glu

cat
His
230

gtc
Val

atg
Met

ctg
Leu

tat
Tyr

ctc
Leu
310

cac
His

acc
Thr

atc
Ile

gtg
Val

cgc
Arg
390

gac

Asp

gga
Gly

gte
Val

ace
Thr
135

gag
Glu

tac
Tyr

gac
Asp

gce
Ala

g9a
Gly
215

cgt
Arg

aac
Asn

caa
Gln

aca
Thr

gtc
Val
295

atg
Met

c99
Arg

aag
Lys

tgg
Trp

gce
Ala
375

aag

Lys

cca
Pro

gac
Asp

ace
Thr

tgg
Trp

aag
Lys

atg
Met

att
Ile

gag
Glu
200

atc
Ile

gtt
Val

gtg
Val

999
Gly

ggc
Gly
280

acg
Thr

agc
Ser

cct
Pro

atc
Ile

gag
Glu
360

gtt
Val

ggc
Gly

gaa
Glu

ttc
Phe

atc
Ile
440

tgg
Trp

ggt
Gly

ctt
Leu

999
Gly
185

ggt
Gly

gag
Glu

atc
Ile

tecc
Ser

aag
Lys
265

tta
Leu

gtg
Val

ctg
Leu

tte
Phe

cca
Pro
345

aga
Arg

ace
Thr

cgc
Arg

gcc
Ala

aac
Asn
425

agc
Ser

gca
Ala

gtc
Val

cga
Arg
170

gca
Ala

gct
Ala

atc
Ile

ace
Thr

agt
Ser
250

gtt
Val

cac
His

cct
Pro

ctg
Leu

acc
Thr
330

cat
His

gga
Gly

agt
Ser

att
Ile

aca
Thr
410

ctg

Leu

99
Arg

cce
Pro

aac
Asn
155

gac
Asp

atc
Ile

aag
Lys

agc
Ser

att
Ile
235

atc
Ile

gtg
Val

tac
Tyr

cce
Pro

gcc
Ala
315

aca
Thr

gga
Gly

gtg
Val

tecc
Ser

att
Ile
395

aag

Lys

tat
Tyr

999
Gly

aag
Lys
140

teg
Ser

agt
Ser

gce
Ala

gag
Glu

cgt
Arg
220

gca
Ala

teg
Ser

ctg
Leu

tac
Tyr

ctg
Leu
300

aat
Asn

aag
Lys

gtg
Val

gtt
Val

aac
Asn
380

ccc

Pro

acc
Thr

gag
Glu

cge
Arg

gtg
Val

tte
Phe

gag
Glu

cgc
Arg

gca
Ala
205

cca
Pro

aac
Asn

gct
Ala

gcqg
Ala

cac
His
285

aga
Arg

gac
Asp

cag
Gln

agt
Ser

gga
Gly
365

gca
Ala

gga
Gly

atc
Ile

aac
Asn

gtc
Val
445

aaa
Lys

cag
Gln

ctg
Leu

gtc
Val
190

ctg
Leu

gag
Glu

agg
Arg

g9t
Gly

gag
Glu
270

cag
Gln

ctg
Leu

act
Thr

aaa
Lys

ggc
Gly
350

gga
Gly

gct
Ala

gce
Ala

tca
Ser

atg
Met
430

gtg
Val

gca
Ala

atg
Met

tac
Tyr
175

cat
His

gat
Asp

gag
Glu

act
Thr

gac
Asp
255

acc
Thr

gac
Asp

gac
Asp

ctg
Leu

gct
Ala
335

gtg
val

aag
Lys

aag
Lys

gat
Asp

gcc
Ala
415

cge

Arg

tat
Tyr

gaa
Glu

tte
Phe
160

caa
Gln

gct
Ala

ttg
Leu

ctg
Leu

cac
His
240

gtt
Val

acc
Thr

tgg
Trp

acc
Thr

aac
Asn
320

atg
Met

cag
Gln

atg
Met

ctt
Leu

gct
Ala
400

age

Ser

tgce
Cys

gag
Glu

atg
Met
145

atg
Met

gtg
Val

gaa
Glu

999
Gly

gaa
Glu
225

tgt
Cys

atc
Ile

act
Thr

tece
Ser

aac
Asn
305

atc
Ile

g9¢
Gly

gac
Asp

gat
Asp

ctg
Leu
385

gat
Asp

acg
Thr

cac
His

aac
Asn

gag
Glu

ace
Thr

ttg
Leu

aat
Asn

atc
Ile
210

gct
Ala

cca
Pro

gca
Ala

gca
Ala

cac
His
290

acce
Thr

gtg
Val

aag
Lys

cgc
Arg

gag
Glu
370

aac
Asn

gtg
Val

cag
Gln

ggc
Gly

ggc¢
Gly
450

aca
Thr

tac
Tyr

cac
His

999
Gly
195

aca
Thr

gaa
Glu

atc
Ile

gct
Ala

cat
His
275

gcg
Ala

tca
Ser

gca
Ala

gaa
Glu

atg
Met
355

aac
Asn

ctg
Leu

gtg
val

gtc
Val

gtg
val
435

gtc
Val

ctg
Leu

aag
Lys

gct
Ala
180

gag
Glu

ggc
Gly

gcc
Ala

tac
Tyr

gct
Ala
260

gce
Ala

gct
Ala

acc
Thr

tca
Ser

gac
Asp
340

agc
Ser

cgt
Arg

tat
Tyr

gtg
val

cag
Gln
420

cca
Pro

tte
Phe

750

798

846

894

942

1038

1086

1134

1182

1230

1278

1326

1374

1422

1470

1518
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16

-continued
atg tgc gcc gag ggc acc ggc aag ttc tgt ccc ctg agg tcc ttc cca 1566
Met Cys Ala Glu Gly Thr Gly Lys Phe Cys Pro Leu Arg Ser Phe Pro
455 460 465
gac act gtc tac aag aag ctg gtc cag aga gag aag act tta aag gtt 1614
Asp Thr Val Tyr Lys Lys Leu Val Gln Arg Glu Lys Thr Leu Lys Val
470 475 480
aga gga gtg gac cgc act cce tac ctg ggg gat gtc get gtt gte gtg 1662
Arg Gly Val Asp Arg Thr Pro Tyr Leu Gly Asp Val Ala Val val val
485 490 495 500
cac cct ggg aaa aaa gag atg gga acc cca ctc gca gac act cct acc 1710
His Pro Gly Lys Lys Glu Met Gly Thr Pro Leu Ala Asp Thr Pro Thr
505 510 515
¢gg cee gte acce cgg cat ggg gge atg agg gac ctt cac gaa tee age 1758
Arg Pro Val Thr Arg His Gly Gly Met Arg Asp Leu His Glu Ser Ser
520 525 530
ttc agc cte tct gge tct cag atc gat gac cat gtt cca aag cga gct 1806
Phe Ser Leu Ser Gly Ser Gln Ile Asp Asp His Val Pro Lys Arg Ala
535 540 545
tca gct cgg atc cte get cet cee gga gge agg teg agt gge att tgg 1854
Ser Ala Arg Ile Leu Ala Pro Pro Gly Gly Arg Ser Ser Gly Ile Trp
550 555 560
taaaggcatt gccaagcccc ccgagtgagg acgcaccgcc gccaccagcc cgcaactctc 1914
cagccgaagc tgcaggggca ggagaggctg ggctgggtgg cacaccaccc gaggggggcec 1974
ccgggaccca cggagccctce cctatgtetg caaagtgatt cactgtgett cgageccaact 2034
ctaacaggca ctttgagatg tgttccteccet getgtagtee tttetgeett ggeeteggeg 2094
ggcttttety gggeccagga ageccacact atgeacagag cccaatgeat agageccetgg 2154
ccagecctte ctetcactee tgecctecget ggetttggga aageccagac tttagtgece 2214
tgccccctgg ctgactggec agttgcccag agcactttag cagatgtggt ttcaaagtaa 2274
aggcctccte ccccaccect taggccccegt ggtgacattt cccaagtcag acagatgtca 2334
gctteccage catgeccagg acgtcctatc tcceccaace cacctetgge cetgtgtagg 2394
ggcagggaty ggggtggety ggactectgyg tgeecetege cagettetee tgegeccege 2454
ccacacccte gggggggtca caggcccaga agggtagctg ggcggggetc gaggctggtg 2514
ccaggcgcgt gtaaatggtt ttgttttgca cgtttggttt gcgcagtagt ttggtttgac 2574
ttgtttgtge atcctgtgaa aaataacggt gcttgtgtca ctagcataga atagcgacag 2634
gaatagatgt ggtccttagg agacgctgca cttgacacca accagacagc acagggcagg 2694
ggtggtggag ggggetggge tcacaggect ctettttece cgectgeagt cttetggget 2754
gcgggaggee ctggeccttt ccccttccce tecectecoctt gtetagttte ccacattcca 2814
aaagggggcc tgggatgcta gccccagaga tgccagccct tcaggaagca ggtgtcocottt 2874
cccctetetg ceccctgatca ctececcagecac tcccettgec ttecccctgte ttcacctgece 2934
accacacaca cacacacaca cacacacaca cacacacgca tggcttccta taacttettce 2994
ctgetggaca gagactcage getccteetyg tgtgactgge aagaggecte atgectgetg 3054
agagagggtce gacgcggecyg 3074

<210> SEQ ID NO 2
<211> LENGTH: 564

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2
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-continued

Met Leu Ala Asn Ser Ala Ser Val Arg Ile Leu Ile Lys Gly Gly Lys
1 5 10 15

Val Val Asn Asp Asp Cys Thr His Glu Ala Asp Val Tyr Ile Glu Asn
20 25 30

Gly Ile Ile Gln Gln Val Gly Arg Glu Leu Met Ile Pro Gly Gly Ala
35 40 45

Lys Val Ile Asp Ala Thr Gly Lys Leu Val Ile Pro Gly Gly Ile Asp
50 55 60

Thr Ser Thr His Phe His Gln Thr Phe Met Asn Ala Thr Cys Val Asp
65 70 75 80

Asp Phe Tyr His Gly Thr Lys Ala Ala Leu Val Gly Gly Thr Thr Met
85 90 95

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

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

Ala Leu His Val Gly Ile Thr Trp Trp Ala Pro Lys Val Lys Ala Glu
130 135 140

Met Glu Thr Leu Val Arg Glu Lys Gly Val Asn Ser Phe Gln Met Phe
145 150 155 160

Met Thr Tyr Lys Asp Leu Tyr Met Leu Arg Asp Ser Glu Leu Tyr Gln
165 170 175

Val Leu His Ala Cys Lys Asp Ile Gly Ala Ile Ala Arg Val His Ala
180 185 190

Glu Asn Gly Glu Leu Val Ala Glu Gly Ala Lys Glu Ala Leu Asp Leu
195 200 205

Gly Ile Thr Gly Pro Glu Gly Ile Glu Ile Ser Arg Pro Glu Glu Leu
210 215 220

Glu Ala Glu Ala Thr His Arg Val Ile Thr Ile Ala Asn Arg Thr His
225 230 235 240

Cys Pro Ile Tyr Leu Val Asn Val Ser Ser Ile Ser Ala Gly Asp Val
245 250 255

Ile Ala Ala Ala Lys Met Gln Gly Lys Val Val Leu Ala Glu Thr Thr
260 265 270

Thr Ala His Ala Thr Leu Thr Gly Leu His Tyr Tyr His Gln Asp Trp
275 280 285

Ser His Ala Ala Ala Tyr Val Thr Val Pro Pro Leu Arg Leu Asp Thr
2390 295 300

Asn Thr Ser Thr Tyr Leu Met Ser Leu Leu Ala Asn Asp Thr Leu Asn
305 310 315 320

Ile Val Ala Ser Asp His Arg Pro Phe Thr Thr Lys Gln Lys Ala Met
325 330 335

Gly Lys Glu Asp Phe Thr Lys Ile Pro His Gly Val Ser Gly Val Gln
340 345 350

Asp Arg Met Ser Val Ile Trp Glu Arg Gly Val Val Gly Gly Lys Met
355 360 365

Asp Glu Asn Arg Phe Val Ala Val Thr Ser Ser Asn Ala Ala Lys Leu
370 375 380

Leu Asn Leu Tyr Pro Arg Lys Gly Arg Ile Ile Pro Gly Ala Asp Ala
385 390 395 400

Asp Val Val Val Trp Asp Pro Glu Ala Thr Lys Thr Ile Ser Ala Ser
405 410 415

Thr Gln Val Gln Gly Gly Asp Phe Asn Leu Tyr Glu Asn Met Arg Cys
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-continued
420 425 430
His Gly Val Pro Leu Val Thr Ile Ser Arg Gly Arg Val Val Tyr Glu
435 440 445
Asn Gly Val Phe Met Cys Ala Glu Gly Thr Gly Lys Phe Cys Pro Leu
450 455 460
Arg Ser Phe Pro Asp Thr Val Tyr Lys Lys Leu Val Gln Arg Glu Lys
465 470 475 480
Thr Leu Lys Val Arg Gly Val Asp Arg Thr Pro Tyr Leu Gly Asp Val
485 490 495
Ala Val val Val His Pro Gly Lys Lys Glu Met Gly Thr Pro Leu Ala
500 505 510
Asp Thr Pro Thr Arg Pro Val Thr Arg His Gly Gly Met Arg Asp Leu
515 520 525
His Glu Ser Ser Phe Ser Leu Ser Gly Ser Gln Ile Asp Asp His Vval
530 535 540
Pro Lys Arg Ala Ser Ala Arg Ile Leu Ala Pro Pro Gly Gly Arg Ser
545 550 555 560
Ser Gly Ile Trp
<210> SEQ ID NO 3
<211> LENGTH: 1218
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 3
aggcattgce aagcccceccg agtgaggacg caccgecgec accagcccgce aactctecag 60
ccgaagetge aggggcagga gaggetggge tgggtggcac accacccgag gggggccccg 120
ggacccacgg agccctecect atgtctgcaa agtgattcac tgtgcttcga gccaactcta 180
acaggcactt tgagatgtgt tcctcctget gtagtccttt ctgecttgge ctecggeggge 240
ttttctgggg cccaggaagc ccacactatg cacagagccc aatgcataga geccctggeca 300
gccctteete tcactcetge cteegetgge tttgggaaag cccagacttt agtgecetge 360
cccctggetg actggccagt tgcccagage actttagcag atgtggtttc aaagtaaagg 420
cctectecee caccecttag geccecgtggt gacatttocece aagtcagaca gatgtcaget 480
tcccagccat gecccaggacg tcctatctcc cccaacccac ctctggecct gtgtagggge 540
agggatgggg gtggctggga ctcectggtge ccctegecag cttetcetge geccegecca 600
caccctcggg ggggtcacag gcccagaagg gtagetggge ggggctcgag getggtgeca 660
ggcgegtgta aatggttttg ttttgcacgt ttggtttgeg cagtagtttg gtttgacttg 720
tttgtgcate ctgtgaaaaa taacggtgct tgtgtcacta gcatagaata gcgacaggaa 780
tagatgtggt ccttaggaga cgctgcactt gacaccaacc agacagcaca gggcaggggt 840
ggtggagggg gctgggctca caggcctecte ttttccccge ctgecagtcectt ctgggectgeg 900
ggaggccetg gecctttece ctteccectec cectecttgte tagtttececca cattccaaaa 960
gggggcctgg gatgetagec ccagagatge cagcccttca ggaagcaggt gtcctttece 1020
ctoctotgece ctgatcacte ccagcactcco ccottgectte cccotgtette acctgecace 1080
acacacacac acacacacac acacacacac acacgcatgg cttcctataa cttecttectg 1140
ctggacagag actcagcgct cctcectgtgt gactggcaag aggcctcatg cctgctgaga 1200
gagggtcgac geggecge 1218
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22

-continued

<210> SEQ ID NO 4

<211> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

Lys Glu Met Gly Thr Pro Leu Ala Asp Thr Pro Thr Arg Pro Val Thr

1 5 10

Arg His Gly Gly
20

15

The invention claimed is:

1. A method for detecting the presence or the absence of
anti-CV2 antibodies in a biological sample, the method
comprising contacting the sample with a purified ULIP6
polypeptide comprising SEQ ID NO:4 under conditions
allowing the formation of specific antigen/antibody com-
plexes between the polypeptide and the antibodies, and
detecting the complexes; wherein if the complexes are
detected, anti-CV2 antibodies are present in the biological
sample and wherein if complexes are not detected, anti-CV2
antibodies are absent in the biological sample.

2. The method of claim 1, wherein the biological sample
comprises blood, cerebrospinal fluid or serum.

3. The method of claim 1, wherein the polypeptide is
attached to a support.

4. A method for detecting the presence or the absence of
anti-CV2 antibodies in a biological sample, the method
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comprising contacting the sample with a purified ULIP6
polypeptide comprising SEQ ID NO:2 under conditions
allowing the formation of specific antigen/antibody com-
plexes between the polypeptide and the antibodies, and
detecting the complexes; wherein if the complexes are
detected, anti-CV2 antibodies are present in the biological
sample, and wherein if complexes are not detected, anti-
CV2 antibodies are absent in the biological sample.

5. The method of claim 4, wherein the biological sample
comprises blood, cerebrospinal fluid or serum.

6. The method of claim 4, wherein the polypeptide is
attached to a support.
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