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The invention relates to biological markers of transmissible
subacute spongiform encephalopathies and to uses thereof in
diagnostic methods. The invention also relates to tools
and/or kits that can be used for carrying out said methods
(reagents, probes, primers, antibodies, chips, cells, etc.), to
their preparation and to uses thereof. The invention can be
used for detecting the presence of an infection in mammals
including during the early phase.
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IDENTIFICATION OF DIAGNOSTIC MARKERS
FOR COMMUNICABLE SUBACUTE
SPONGIFORM ENCEPHALOPATHIES

[0001] The invention relates to biological markers of
transmissible subacute spongiform encephalopathies and to
uses thereof in diagnostic methods. The invention also
relates to tools and/or kits that can be used for carrying out
said methods (reagents, probes, primers, antibodies, chips,
cells, etc.), to their preparation and to uses thereof. The
invention can be used for detecting the presence of an
infection in mammals including during the early phase.

[0002] Prion diseases, also called transmissible subacute
spongiform encephalopathies or diseases due to non-con-
ventional transmissible agents (NCTA), are central nervous
system diseases that affect certain mammals, including
humans.

[0003] The most well-known forms of said diseases are
sheep scrapie in ovines, bovine spongiform encephalopathy
(BSE) in bovines, Creutzfeld-Jakob disease (CID), kuru and
familial fatal insomnia in humans.

[0004] The infectious agent has not yet been conclusively
determined, but the most widely accepted hypothesis is that
these diseases are associated with the accumulation in brain
of a prion protein (PrP) having an abnormal conformation
relative to the conformation observed in healthy individuals.

[0005] The discovery of a new variant of CID (vCID)
following the mad cow BSE epidemic in England confirms
that said diseases are transmissible and can probably jump
the species barrier through the feed. Their slow and fatal
course is associated with lesions affecting solely the central
nervous system.

[0006] With the discovery of vCID, emergency measures
were instituted to evaluate the extent of the BSE epidemic
and to protect the public health. The European Union now
requires routine testing of all meat from slaughtered bovines
aged over 30 months. As the incubation period for BSE is
about five years, during which time the infection can spread
laterally and vertically, the development of a diagnostic test
on live animals is of critical importance. An early test would
offer a sure means to keep infected animals out of the food
chain. The test currently in use only detects infected animals
postmortem at a late stage of the disease.

[0007] There is an urgent need to develop a diagnostic test
capable of detecting encephalopathies at an early stage in
live animals and in a rapid manner. Such a test would make
it possible to monitor all animals at risk by testing them
many times throughout their lifetime.

[0008] The applicant’s patent application WO02/074986
describes several genetic markers of encephalopathies.
Through extensive research based on an innovative
approach, different additional BSE markers have been iden-
tified and validated by hybridization experiments, enabling
the development of a presymptomatic test that can be used
on blood from a live mammal.

[0009] The identified markers were isolated by the
DATAS method (patent application W099/46403). DATAS
identifies qualitative differences in gene expression and
provides a systematic analysis of RNA splicing between two
conditions: healthy/infected. DATAS leads to the identifica-
tion of functionally distinct RNA variants. The DATAS
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method comprises three separate steps: collection of the
tissue, isolation of RNA, and creation of a library containing
qualitative differences and identifying novel gene fragments,
which cannot be isolated by other genetic techniques.

[0010] By comparing qualitative gene expression in blood
cells from healthy mammals and those infected naturally or
experimentally with BSE, different signatures of genetic
markers have been isolated. The naturally infected animals
had terminal stage disease, whereas mammals infected by
the oral route with 1 g of BSE-infected brain represent the
early stage of the disease.

[0011] Implementation of the DATAS method on blood
cells from cows led to the identification and isolation of
several thousand genetic markers, divided into two libraries
representing qualitative gene expression between healthy
cows and naturally infected cows, on the one hand, and
between healthy cows and experimentally infected cows, on
the other hand.

[0012] The markers in these libraries were selected and
validated by two approaches:

[0013] In the first approach, gene fragments common to
the two DATAS libraries produced in this manner were
identified. The sequences of these 11 markers are given in
sequences SEQ ID NO: 16-26.

[0014] In the second approach, different clones from the
two DATAS experiments were transferred to glass slides.
The slides were hybridized with probes produced from
biological material from naturally or experimentally
infected cows and healthy cows used as controls. Through
the use of two types of statistical analysis, SAM (Signifi-
cance Analysis of Microarray) and PAM (Prediction Analy-
sis of Microarray), comparing healthy versus infected ani-
mals, 15 clones were found to show a deregulation between
healthy versus infected conditions. The 15 nucleic acid
sequences are given hereinbelow as SEQ ID NO:1-15.

[0015] The invention thus provides a set of biological
markers that can be used, alone or in combination(s), to
detect, characterize or monitor a transmissible spongiform
encephalopathy in a mammal. In particular, the invention
can be used to detect the presence of prion diseases in
mammalian subjects, particularly ovines, bovines and
humans. The invention is particularly advantageous in that it
can be carried out on live mammals, from biological fluids
such as blood, plasma, platelets and the like.

[0016] One object of the invention relates to a method for
detecting the presence or the risk of developing an encepha-
lopathy in a mammal, comprising determining the presence
(or the absence), in a biological sample from the mammal,
of a target molecule selected in the group consisting of:

[0017] a) a nucleic acid comprising a sequence selected
from SEQ ID NOs: 1-26 or a fragment thereof con-
taining at least 5, preferably 6, 7, 8, 9 or 10 consecutive
bases,

[0018] b)anucleic acid having a sequence complemen-
tary to a sequence according to a),

[0019] c¢)a functional analogue of a nucleic acid accord-
ing to a) or b), or

[0020] d) a polypeptide coded by a nucleic acid accord-
ing to a) to ¢),



US 2007/0292850 A1l

the presence (or the absence) of said target molecule in the
sample being an indication of the presence or the risk
of developing an encephalopathy in said mammal.

[0021] Ina particular variant, the method comprises deter-
mining (simultaneously) the presence or absence of at least
2,3,4,5,6,7,8,9, 10 or more target molecules such as
defined hereinabove. In fact, the invention makes it possible
to establish and define a hybridization profile on a set of
markers, in order to evaluate the presence or the risk of
developing an encephalopathy in a mammal. The hybrid-
ization profile is typically produced by using a combination
of several markers selected from among the aforementioned
targets, for example containing the entire set of said targets.

[0022] The target molecule can be the complete sequence
of the gene or RNA or protein corresponding to sequences
SEQ ID NOs: 1-26, or a fragment thereof, for example a
fragment containing a variable domain (splicing, deletion,
polymorphism, etc.). A functional analogue more specifi-
cally denotes an analogue originating from another species
(for example human, sheep, etc.), or a natural variant
resulting for example from a polymorphism, splicing, etc.

[0023] In a particular embodiment, the method comprises
determining the presence of at least one nucleic acid accord-
ing to a) to ¢). Different methods by which to detect a nucleic
acid species in a sample can be used in the invention, such
as for example Northern Blot, selective hybridization, the
use of supports coated with oligonucleotide probes, ampli-
fication of nucleic acid such as for example by RT-PCR,
quantitative PCR and ligation-PCR, etc. Said methods can
comprise the use of a nucleic probe (for example an oligo-
nucleotide) capable of selectively or specifically detecting
the target nucleic acid in the sample. The amplification can
be carried out by different methods known to those skilled
in the art, such as PCR, LCR, transcription-mediated ampli-
fication (TMA), strand displacement amplification (SDA),
NASBA, the use of allele-specific oligonucleotides (ASO),
allele specific amplification, Southern blot, single strand
conformation analysis (SSCA), hybridization in situ (e.g.,
FISH), gel migration, heteroduplex analysis, and the like.

[0024] According to a preferred embodiment, the method
comprises detecting the presence or the absence of a nucleic
acid according to a) to ¢) by selective hybridization or
selective amplification.

[0025] Selective hybridization is typically carried out by
using nucleic probes; preferably immobilized on a support,
such as a solid or semi-solid support having at least one
surface, flat or not, on which nucleic probes can be immo-
bilized. Examples of such supports are a slide, bead, mem-
brane, filter, column, plate, and the like. They can be made
of any compatible material, such as in particular glass, silica,
plastic, fiber, metal, polymer, and the like. The nucleic
probes can be any nucleic acid (DNA, RNA, PNA, etc.),
preferably single-stranded, comprising a sequence specific
of a target molecule such as defined in a) to ¢) hereinabove.
The probes typically comprise from 5 to 400 bases, prefer-
ably from 8 to 200, more preferably fewer than 100. The
probes can be synthetic oligonucleotides, produced on the
basis of the sequences of the target molecules of the inven-
tion according to conventional synthetic methods. The
probes can also be synthesized directly in situ, on the
support, according to methods known to those skilled in the
art. The probes can also be produced by genetic methods, for
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example by amplification, recombination, ligation, and the
like. Said probe is another object of the invention, as is the
use thereof (mainly in vitro) for detecting an encephalopathy
in a subject. In an especially preferred manner, a set of
nucleic probes is used comprising all or a fragment of at
least 5 consecutive bases of each one of sequences SEQ ID
NO: 1-26, or a strand complementary to same, advanta-
geously immobilized on a suppott.

[0026] The hybridization can be carried out in classical
conditions, known to those skilled in the art and adjustable
by same (Sambrook et al). In particular, the hybridization
can be carried out under conditions of high, intermediate or
low stringency, depending on the desired level of sensitivity,
the amount of available material, etc. For example, suitable
hybridization conditions include a temperature comprised
between 62 and 67° C. for 2 to 18 hours. After hybridization,
different washes can be carried out to eliminate unhybrid-
ized molecules, typically in SSC buffers containing SDS,
such as a buffer containing 0.1 to 10x SSC and 0.1% SDS.

[0027] Inatypical embodiment, the nucleic acids (or chips
or supports) are prehybridized in hybridization buffer (Rapid
Hybrid Buffer, Amersham) typically containing 100 ug/ml
of salmon sperm DNA at 65° C. for 30 min. The nucleic
acids of the sample are then contacted with the probes
(typically deposited on the support or chip) at 65° C. for 2
to 18 hours. Preferably, the nucleic acids of the sample are
labelled beforehand, by any known labelling (radioactive,
enzymatic, fluorescent, luminescent, etc.). The supports are
then washed in 5x SSC, 0.1% SDS buffer at 65° C. for 30
min, then in 0.2x SSC, 0.1% SDS buffer. The hybridization
profile is analyzed according to conventional methods, such
as for example by measuring the labelling of the support by
means of suitable instrumentation (for example. InstantIm-
ager, Packard Instruments). The hybridization conditions
can naturally be adjusted by those skilled in the art, for
example by modifying the hybridization temperature and/or
the salt concentration of the buffer.

[0028] Selective amplification is preferably carried out by
using a primer or a primer pair allowing the amplification of
all or part of one of the target nucleic acids in the sample,
when it is present therein. The primer can be specific of a
target sequence according to SEQ ID NO: 1-26, or of a
region flanking the target sequence in a nucleic acid of the
sample. The primer typically contains a single strand nucleic
acid, having a length advantageously comprised between 5
and 50 bases, preferably between 5 and 30. Said primer is
another object of the invention, as is the use thereof (mainly
in vitro) for detecting an encephalopathy in a subject.

[0029] In another embodiment, the method comprises
determining the presence of a polypeptide according to d).
Detection of a polypeptide in a sample can be carried out by
any known method, such as in particular by means of a
specific ligand, for example an antibody or a fragment or
derivative of same. Preferably, the ligand is an antibody
specific of the polypeptide, or a fragment of said antibody
(for example a Fab, Fab', CDR, etc.), or a derivative of said
antibody (for example a single chain antibody, ScFv). The
ligand is typically immobilized on a support, such as a slide,
bead, column, plate, and the like. The presence of the target
polypeptide in the sample can be detected by visualizing a
complex between the target and the ligand, for example by
using a labelled ligand, by using a second labelled visual-
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ization ligand, etc. Well-known immunologic methods that
can be used are ELISA, RIA, and the like.

[0030] Antibodies specific of target polypeptides can be
produced by conventional methods, in particular by immu-
nizing a non-human animal with an immunogen comprising
the polypeptide (or an immunogenic fragment of same), and
recovering the antibodies (polyclonal) or producing cells (to
produce monoclonal antibodies). Methods to produce poly-
or mono-clonal antibodies, ScFv fragments, human or
humanized antibodies are described for example in Harlow
et al., Antibodies: A Laboratory Manual, CSH Press, 1988;
Ward et al., Nature 341 (1989) 544; Bird et al., Science 242
(1988) 423; W094/02602; U.S. Pat. No. 5,223,409; U.S.
Pat. No. 5.877,293; W093/01288. The immunogen can be
produced by synthesis, or by expression of a target nucleic
acid such as defined hereinabove, in a suitable host. Said
monoclonal or polyclonal antibody, and derivatives thereof
having the same antigenic specificity, are also an object of
the invention, as is the use thereof for detecting an encepha-
lopathy.

[0031] The inventive method can be used with any bio-
logical sample from the mammal being tested, in particular
any sample containing nucleic acids or polypeptides. Advan-
tageously the sample is blood, plasma, platelets, saliva,
urine, stool, etc., more generally it is any tissue, organ or,
advantageously, biological fluid containing nucleic acids or
polypeptides. In a preferred embodiment, the sample is a
sample of blood or plasma. The sample can be obtained by
any known method, for example by non-invasive sampling,
from sample collections or libraries, and the like. The
sample can also be pretreated to facilitate the accessibility of
the target molecules, for example by lysis (mechanical,
chemical, enzymatic, etc.), purification, centrifugation,
separation, and the like. The sample can also be labelled, to
facilitate detecting the presence of the target molecules
(fluorescent, radiocactive, luminescent, chemical, enzymatic
labelling, etc.).

[0032] The invention can be used in any mammal, pref-
erably selected in the group consisting of bovines, ovines
and humans. The inventive method is particularly useful for
detecting sheep scrapie in ovines, Bovine Spongiform
Encephalopathy (BSE) in bovines, and Creutzfeld-Jakob
disease (CJD), kuru and familial fatal insomnia in humans.

[0033] A particular object of the invention relates to a
method for detecting the presence or the risk of developing
BSE in a bovine, comprising determining the presence (or
the absence), in a biological sample from the bovine, of one
or more target molecules selected in the group consisting of:

[0034] a)anucleic acid comprising a sequence selected
from SEQ -ID NO: 1-26 or a fragment thereof con-
taining at least 5, preferably 6, 7, 8, 9 or 10 consecutive
bases,

[0035] b) anucleic acid having a sequence complemen-
tary to a sequence -according to a),

[0036] c¢) apolypeptide coded by a nucleic acid accord-
ing to a) or b).

[0037] Another particular object of the invention relates to
a method for detecting the presence or the risk of developing
BSE in a bovine or ovine, comprising contacting a biological
sample from the bovine or ovine containing nucleic acids
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with a product comprising a support on which is immobi-
lized at least one nucleic acid comprising a sequence
selected from SEQ ID NO: 1-26, a fragment thereof con-
taining at least 5 consecutive bases, or a nucleic acid having
a sequence complementary thereto, and determining the
hybridization profile, said profile indicating the presence or
the risk of developing BSE in the bovine or ovine. Prefer-
ably, the product comprises at least 2, 3, 4,5, 6,7, 8,9, 10
different nucleic acids selected from the aforementioned
nucleic acids. In a particular embodiment, the product
comprises each of the nucleic acids of sequence SEQ ID
NO: 1-26, a fragment thereof containing at least 5 consecu-
tive bases, or a nucleic acid having a sequence complemen-
tary thereto.

[0038] Another object of the invention relates to a product
comprising a support on which is immobilized at least one
nucleic acid comprising a sequence selected from SEQ 1D
NO: 1-26, a fragment thereof containing at least 5 consecu-
tive bases, a nucleic acid having a sequence complementary
thereto or a functional analogue thereof. Preferably, the
product comprises at least 2, 3, 4, 5, 6,7, 8, 9, 10 different
nucleic acids selected from the aforementioned nucleic
acids. In a particular embodiment, the product comprises
each of the nucleic acids of sequence SEQ ID NO: 1-26, a
fragment thereof containing at least 5 consecutive bases, or
a nucleic acid having a sequence complementary thereto.

[0039] Another object of the invention relates to a product
comprising a support on which is immobilized at least one
polypeptide coded by a nucleic acid comprising a sequence
selected from SEQ ID NO: 1-26, a fragment thereof con-
taining at least 15 consecutive bases, a nucleic acid having
a sequence complementary thereto or a functional analogue
thereof. Preferably, the product comprises at least 2, 3, 4, 5,
6, 7, 8, 9, 10 different polypeptides selected from the
aforementioned polypeptides.

[0040] The support can be any solid or semi-solid support
having at least one surface, flat or not, on which to immo-
bilize the nucleic acids or polypeptides. Examples of such
supports are a slide, bead, membrane, filter, column, plate,
and the like. They can be made of any compatible material,
such as in particular glass, silica, plastic, fiber, metal,
polymer, polystyrene, teflon, and the like. The reagents can
be immobilized on the surface of the support by known
methods or, in the case of nucleic acids, synthesized directly
on the support. Immobilization techniques include passive
adsorption (Inouye et al., J. Clin. Microbiol. 28 (1990)
1469), covalent binding. Techniques are described for
example in WQ090/03382, W099/46403. The reagents
immobilized on the support can be arranged in a predefined
order, to facilitate the detection and identification of the
complexes formed, and at a variable and adjustable density.

[0041] In one embodiment, the product of the invention
comprises a multiplicity of synthetic oligonucleotides, hav-
ing a length comprised between 5 and 100 bases, specific of
one or more target nucleic acids defined in a) to ¢).

[0042] The inventive products typically comprise control
molecules, allowing to calibrate and/or normalize the
results.

[0043] Another object of the invention relates to a kit
comprising a compartment or container containing at least
one nucleic acid comprising a sequence selected from SEQ
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ID NO: 1-26, a fragment thereof containing at least 5
consecutive bases, a nucleic acid having a sequence comple-
mentary thereto or a functional analogue thereof. Preferably,
the product comprises at least 2, 3, 4, 5, 6, 7, 8, 9, 10
different nucleic acids selected from the aforementioned
nucleic acids. In a particular embodiment, the product
comprises each of the nucleic acids of sequence SEQ ID
NO: 1-26, a fragment thereof containing at least 5 consecu-
tive bases, or a nucleic acid having a sequence complemen-
tary thereto. The kit can also comprise reagents for a
hybridization or immunologic reaction and, as the case may
be, controls and/or instructions.

[0044] Another object of the invention relates to the use of
a product or kit such as defined hereinabove for detecting an
encephalopathy in a mammalian subject.

[0045] Another object of the invention relates to a nucleic
acid comprising a sequence selected from SEQ ID NO: 1-26,
or a fragment thereof containing at least 5 consecutive bases,
or a nucleic acid having a sequence complementary thereto,
or a functional analogue thereof, in particular an analogue
originating from another species. The invention also relates
to a cloning or expression vector containing said nucleic
acids, and any recombinant cell comprising said vector or
nucleic acid.
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[0046] Another object of the invention relates to the use of
a nucleic acid comprising a sequence selected from SEQ ID
NO: 1-26, or a fragment thereof containing at least 5
consecutive bases, or a nucleic acid having a sequence
complementary thereto, or a functional analogue thereof, in
particular an analogue originating from another species, for
detecting (mainly in vitro) an encephalopathy in a mamma-
lian subject.

[0047] According to a particular example of an inventive
embodiment, a blood sample is taken from a mammal to be
tested. The blood sample is treated so as to render the nucleic
acids more accessible, and said nucleic acids are labelled.
The nucleic acids are then deposited on a product such as
defined hereinabove and the hybridization profile is deter-
mined, allowing to diagnose the presence or absence of an
encephalopathy in the subject. The inventive method is
simple, carried out ex vivo, on live animals, and enables
early detection of a prion disease.

[0048] Tt is understood that any equivalent method can be
used in the scope of the invention for determining the
presence of a target molecule. The list of sequences is given
hereinbelow (N denotes any base).

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 26

<210> SEQ ID NO 1

<211> LENGTH: 191

<212> TYPE: DNA

<213> ORGANISM: artificial seguence
<220> FEATURE:

<223> OTHER INFORMATION: ESB marker

<400> SEQUENCE: 1

ggtgtggagg tgttcaaagg cattgacaat cggactcaga aagtagtcgc cataaaaatc 60

attgacctgg aggaggcaga agatgagatc gaggacattc agcaggaaat cacagtgctg 120

agtcagtgtg acagtcccta cgtaaccaaa tattacggat cctacctgaa acactaaa 180
g gtgtg g g 99 =) 99

ttgtggataa t

<210> SEQ ID NO 2

<211> LENGTH: 244

<212> TYPE: DNA

<213> ORGANISM: artificial seguence
<220> FEATURE:

<223> OTHER INFORMATION: ESB marker

<400> SEQUENCE: 2

191

tatctgcaga atttcccctt gagaagcgtt atggggtgca ggtaagttat tacacaagag 60

aaagaagttt tcttactaac agcaagatta atggcacaat tcaaccaaaa ctcatataca 120

ttttactgct taatttacat attattttgg tggaaaaaat agtattcttt attctttcag 180

tttctttatg caaaaataca cttctacagg gacatcactt agatgttatg caaacctccc 240

ccce

<210> SEQ ID NO 3

244
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-continued
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<211> LENGTH: 325

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: ESB marker

<400> SEQUENCE: 3

gagacatttg gccaaaagag gaatttccag gacaccaaca acatccatta ttccattatt
catttgtttc ctgaagagca aacacttcct tgaaattctt ctcaaattct gcctccagtce
taagccccat ttggccaaaa tcattgaact tgaaagatge cctgtggttc tgaaagatga
gacgcatgtc ccacacaaac ccttccacat tggagtagcc ctgctcattc agcctcttet
tgatcttgtc cagccacatg ggctccttga ggtttttaga agecctctttc atataataat
aatagggaat cctcactata acgct

<210> SEQ ID NO 4

<211> LENGTH: 688

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATICN: ESB marker

<400> SEQUENCE: 4

aagcgttatg caggtaggece gacaaggcega agtgggatge cggagagegg ccgagttatt
gctecgagga gaccacgtte accggttact atggegaceg ccccateccg gatcactate
agcecgtteac cgecgatgag gecgacgtggt tecagetetg ggagacggtg agegagggea
ctectacgte geegeccette gegacgattg aggaactgge agectaccte gecgagtggg
gegacttetg tgatcacagg cgegecgteg agtecatgga cgegegegag attgagegee
tectgacget gaatgaccqgg cactagtteca aggtgegget gggggcagea gegegectaa
getttetgea agactggetg ggegeccage atgatggtee geggeggega gatcctgace
aaccectgggg acatggtgte gtcgtgacce tcgectaget ctetcacaca cctaggagga
agagatgace acccccaaca ttegeggeca cgagaccgaa gccaaggcce gcaaggegge
gatgaagtgg ttcaccttca cggacggcac caagcctgte gagggegtce acttccacat
caagcagaac cacttcggge tctggacctt ccgggaggge ccggetecga agtccegecegg
accccgcate actcataacg cttctcaa

<210> SEQ ID NO 5

<211> LENGTH: 373

<212> TYPE: DNA

<213> ORGANISM: artificial seguence

<220> FEATURE:

<223> OTHER INFORMATICN: ESB marker

<400> SEQUENCE: 5

agaagcgtta ttgctgatac ccgctacatg ttctccagge ctttcagaaa acatggagtt
gttcetttgg ccacatacat gcgaatctac aggaagggtg atattgtaga tatcaaggga
atgggtactg ttcaaaaagg aatgccccac aaatgttacc atggcaaaac tggaagagtc
tataatgtca cccagcatge tgttggecatc attgtaaaca aacaagttaa gggcaagatt

cttgccaaga gaattaatgt gcgtatcgag catattaage actctaagag ccgagatagce

ttcectgaaac gtgtgaagga aaatgatcag aaaaagaggg aagccaaaga gaaagggact
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tggggttaac acc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

gggcggaggt
cacagatggg

ggggcaacca

ctgaaaggtc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

cttgtgtagyg
ttgggggaty
tgacaggcat

atcccaaaat

gaggcccage

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

tetgcagaat

nnnnnnnnnn

SEQ ID NO 6

LENGTH: 235

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATICON: ESB marker

SEQUENCE: 6

caccctgggg atcctccagg gccaggccct

ccgtegectg gtegtggete tcaggagtca

ggagcaccga ggtgatgagc aggacagccce

tgtgcaagtc aatcatgaag aaatttctcce

SEQ ID NO 7

LENGTH: 285

TYPE: DNA

ORGANISM: artificial segquence
FEATURE:

OTHER INFORMATION: ESB marker

SEQUENCE: 7

cagaggttece agggtcagtg gaggaagcag

gccacgggaa atgacttggt gactgactet

ctgggaatte cgggecaaggt caggcacgta

atcctcagga atcagegeat gagecccette

ccaaggaaga tcagecccag cacaaagect

SEQ ID NO 8

LENGTH: 235

TYPE: DNA

ORGANISM: artificial seguence
FEATURE :

OTHER INFORMATION: ESB marker
FEATURE :

NAME/KEY: misc_feature

LOCATION: (44)..(85)

OTHER INFORMATION: N =A, T, G or C

SEQUENCE: 8
tegectetga gaagegttat cegttggace

nnnnnnnnnn nnnnncaaga gaaaagatca

taagtaggaa

tccttecaca

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

aaggcctgga aggtgagtcc atcaaccgeg

ggtgccgact gatgetgeca gttcacggte

SEQ ID NO 9

LENGTH: 400

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: ESB marker
FEATURE:

NAME/KEY: misc_feature

LOCATION: (18)..(57)

OTHER INFORMATION: N =A, T, C or G

SEQUENCE: 9

ggcacaactc gtctccatca

gaccggaaaa agccagccct
aggaggtcat gttgaggcag

gtaccatcac ctccc

catcacagece agatccatgg

gatctcagag tgggacagge

ttatagaaga gcaaacacca

tggetectgt gatggatgat

ccaac

caannnnnnn nnnnhnnnnnn
gagggtgctg gtgtgacgtt
gagacaaaag tgggcccgge

agtgtgggtc aacac

60

120

235
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aagcgttatt tagataannn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn hnnnnnntac 60

acccagagta ttccatagtt tgatggtttt gtctcgggag ccagagacaa tttgccggtt 120
gtcagaagag aaggccacac tcagcacatc tttggtatgg cctacaaatc ggcgagtggt 180
ggtgccegtt gtgagatccc aaaggcgaag ggttccatcce caggagcctg agagggcaaa 240
ttggccatct gaggaaatga ccacatcact aacaaagtgg gagtgacccc gaagagcacg 300
ctgtgggata ccatagttgg tttcatctct ggtcagcttc cacataatga tggtcttatc 360
tcgagaggceg gacgatatca tgtccgggaa ctggggagtg 400
<210> SEQ ID NO 10

<211> LENGTH: 397

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: ESB marker

<400> SEQUENCE: 10

gggccagggg atgatatgaa tgtcacagga ggagacacct tctgtctttg tttcaaagaa 60
agttgatgtg ccatttgtta atatacaaga gaaatattga aaatatattg aaaagagcaa 120
ttttaaatta tttttggett atgttgcaat atttattttc ttgtattagg aaagattcct 180
ttgtagaaaa aaaatgtatt tttcattaac gcaaaaacct atttetectt tttgtacatt 240
gtecatgtte getacccetta acgagcaata gaatgtatgg ctgecteggg gtggecggtg 300
ccegegtgee ctgeatgatt ctgtggtece accaccatgt ageteccagt cccateetgt 360
cetgetecact catgggggtt tecagageet ageccet 397
<210> SEQ ID NO 11

<211> LENGTH: 397

<212> TYPE: DNA

<213> ORGANISM: artificial seguence

<220> FEATURE:

<223> OTHER INFORMATICN: ESB marker

<400> SEQUENCE: 11

tggattgcag gtgactgaga aaaccatcga ggacagtttt taaggggtca ctgagccagg 60
agcaaatgag atcctgagaa agtacttcat tgtggaagag ttagcactaa gcaggaaacc 120
tttccatget gtgaagaage tgggacagaa ggttcttect tgagtgtgac catcttcact 180
tcagctcagg agecctgttg gectgaagtgt agggegtect ttetgattee tgaagtatat 240
ttattagcce cacggcaagg aagaacagac tcagaacgaa gccceccgact ccactcatca 300
tettgetetg agecagagtca gaccgtgece tccattctac tgtgataggg cttgtetgge 360
tggggtgete cacttggcaa gtgtagacct ggcacca 397
<210> SEQ ID NO 12

<211> LENGTH: 454

<212> TYPE: DNA

<213> ORGANISM: artificial seguence

<220> FEATURE:

<223> OTHER INFORMATICN: ESB marker

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (435)..(446)

<223> OTHER INFORMATION: N= A, T, C or G

<400> SEQUENCE: 12
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gctgtccaaa aaggecctccg ttatggaata attcttttta ttatctccga agtactattc

tttaccggat ttttctgage tttctaccac tcaagccteg cccccaccce tgggggagge

ggctgctgac ccccaacagg cattcaccca ctaaacccce tagaagtccc actgctcaac

acctctgtce tattggcecttc cggagtttct attacctgag cccatcatag tttaatagaa

ggggaccgaa agcatatatt acaagcccta tttatcacca tcacattagg agtctacttc

acactactac aagcctcaga atactatgaa gcacctttta ctatctccga cggagtttac

ggctcaactt tttttgtagc cacaggcttc cacggcctce acgtcatcat tgggtccaac

aaataacgct tctcnnnnnn nnnnnntgca gata

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 13

LENGTH: 219

TYPE: DNA

ORGANISM: artificial segquence
FEATURE :

OTHER INFORMATION: ESB marker
FEATURE :

NAME/KEY: misc_feature

LOCATION: (47)..(140)

OTHER INFORMATION: N =A, T, C or G

SEQUENCE: 13

ggggaggtat ctgtcaccca cgcagaaatg cttetgacag geggeannnn nnnnnnnnnn

nnnhnhnnnn nhnhnnnnnn nnnnnnnhnn hnhnhhhnhn nhnhnhnhnhh nnnnnnnnnn

nnhhnnhnhn nhnhhhhnhn cttggecgaa aagectgagg tagtetegge ggcagagett

ccggeccage ttgtagtaga ggegecggece cacctacce

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 14

LENGTH: 386

TYPE: DNA

ORGANISM: artificial seguence
FEATURE:

OTHER INFORMATION: ESB marker

SEQUENCE: 14

gaagcgttat tggaggaggc taacctagga gcagaggatc agttcacgaa gagcgagcgg

gtgaactcga cgtagtcaaa agcagtgggg agttcgegge ccttgetgte cacgtaggge

ttcatgtggg agacgcagta gtcggettgt tcccgagtca agttetggta cagetectece

ttggtcacat aaggcttcce ttcagagetc acggecccgga aggegcetcte aatctecteg

ctggacttga cgttetcegt ctcacggetg atcataaagg acatgtactc ttgcatggag

acgtggacgt ccctgttagg atccacagtg tccaagatgg actcgaactc aaggtcggge

tcceocetteocet ccaacatggg caggte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 15

LENGTH: 472

TYPE: DNA

ORGANISM: artificial sequence
FEATURE :

OTHER INFORMATION: ESB marker

SEQUENCE: 15

tctgcagaat tcgecetttga gaagegttat gggggcgagg tggtaaagga agcettacaaa

acaactattc tttaaaaaaa aacaaaaaaa caaaaaaaca aaaaacagca aaagccaacc

60

120

240

300

360

60

120
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ggcccaattt tgtctccagt tttcaacgtg tgctttecgag catttcaget gtttecagtt 180
actttagttt ccagatatta gtcttccatt tagttttaag actaaatctc acttttggat 240
aaacacaaqq aaatatttta cttgctgaaa aatcacttta ctggataaag ttacctctta 300
tgcctttcag ttttctaatc caactttectg acaaccagtg gtaattagga agttctaagt 360
tgcagttgtc cctatgactt tgggcttccc tggtggctca gectggtcaaa aatctgectg 420
caatgcggga gacctccacc ccataacgct tctcaaagge gaattctgca ga 472
<210> SEQ ID NO 16

<211> LENGTH: 424

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: ESB marker

<400> SEQUENCE: 16

ttgagaagcg ttattgtggg gaggtcatag ttgatgacta aggaaacttg ctgtacatca 60
atacctctgg ccagtaggtc agtggtaatc aatactctge tggagccaga gcggaactcc 120
ctcatgataa cgtetegtte tttttggtee atgteteegt gecatggeaga gacggtgaag 180
tctcgggeat gecatcttetc ggtgagccaa tccaccttee ttegggtgtt gatgaagatg 240
actgeetggg taatggtcag ggtttcatac aagtegeaca gtgtgtecag cttecactece 300
tetegtteca cattgatgta gaactgacgg atacccteca gegtcaacte ttecttettg 360
acaagaatte taattgggte cctcatgaac ttettggteca ccteccgece ataacgette 420
tcaa 424
<210> SEQ ID NO 17

<211> LENGTH: 474

<212> TYPE: DNA

<213> ORGANISM: artificial seguence

<220> FEATURE:

<223> OTHER INFORMATICN: ESB marker

<400> SEQUENCE: 17

cttgtatggt gtatggaagt tacttggtaa atccagaatc aggatacaat gtctccttge 60
tatacgacct tgaaaatctg cctgcatcca aggattccat cgtgecatcaa gectggcatgt 120
tgaaacgaaa ctgttttgcc tctgtetttg agaaatactt ccagttccag gaatgaggge 180
aaggaatgag agttaggggc agttatccat tatagggatg atgagaccat gtatgttgag 240
tcaaaaaaag acagagtcac agtagtcttc agcacagtgt ttaaggatga cgacgatgtg 300
gtcattggaa aggtgttcat gcaggagttc aaagaaggac gcagagccag ccacacagcce 360
ccacaggtce tcttcagcca cagggaacct cccttagage tgaaagatac cgatgccgec 420
gtgggtgaca acattggcta cattaccttc gtgctgttcc ctgccccaat ataa 474
<210> SEQ ID NO 18

<211> LENGTH: 372

<212> TYPE: DNA

<213> ORGANISM: artificial seguence

<220> FEATURE:

<223> OTHER INFORMATICN: ESB marker

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (362)..(368)
<223> OTHER INFORMATION: N = A, T, C or G
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<400> SEQUENCE: 18
ccagtgtgtt gcccctgaga agcgttatat gcggtagtga ggggaatttc aattacatcg 60
agttcacacg catccttaag catggagcga aagacaaaga cgactaaaaa gaacttcaaa 120

ctccagccaa acgttccttg ttgccactcet gggtatttet gagactttct cttagagect 180
gttgcatgcce cttagettta cagcttetge ctttettttg tatttattet cagecatttg 240
gggcacatgc atctctataa tcagactgga tatgggactt cttgtcattt taagagtaga 300
aaatagggta atttaactta ccagctgccg tctaccctce cccaaagtca taacgecttct 360
cnnnnnnnca gc 372
<210> SEQ ID NO 19

<211> LENGTH: 535

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: ESB marker

<400> SEQUENCE: 19

tetgecagaat tegectetga gaagegttat getgagaggg gggactggaa getttgetga 60
tatttactca atattcacaa ggggcctgtg taatgtgttt cacaggtagt gctaatgctc 120
aatgcaagat gcatttcage cttgtaatte ctttecatttg agtetttgaa ccatgtecaa 180
tgaaccagag ctcaaactaa tcaattttgt agttggtatt tgttggaggg gaggecaggea 240
tggacagcaa tagggagtga gectggagaga tgctttgeta accatagtaa actgtgaaaa 300
aatagttact tcctgaaaaa aggaaatatt cttgagagca ccttcataat gtcatcaaat 360
acatggctaa atacattgte ttgagectee ttectaatgt ttettagttt ttttteatat 420
tecatcettta gtaattcaat ttecccetet ttttectgea taatettete geatgettga 480
gcacactect tttcecacttt ttggatttee atttetaatt gatcaatata tettt 535
<210> SEQ ID NO 20

<211> LENGTH: 527

<212> TYPE: DNA

<213> ORGANISM: artificial seguence

<220> FEATURE:

<223> OTHER INFORMATICN: ESB marker

<400> SEQUENCE: 20

agaagcgtta tcgggtagge taacctagga gcagaggatc agttcacgaa gagcgagcgg 60
gtgaactcga cgtagtcaaa agcagtgggg agttcgegge ccttgetgte cacgtaggge 120
ttcatgtggg agacgcagta gtcggettgt tcccgagteca ggttetggta cagetectece 180
ttggtcacat aaggcttcce ttcagagete agggcccgga aggegetcte aatctecteg 240
ctggacttga cgttetcggt ctcacggetg atcataaagg ccatgtactc ttgcagggag 300
acgtggcegt cccectgttagg atccacagtg tccaggatgg cctcgaacte agggteggge 360
tcceocetteoet ccaccatggg caggtcatag cccagggage gcagacagga tttgaactce 420
tggtggttca gccggecaga cttgteettg tcgaagtgtt tgaacatcat getgaattet 480
ttgagggeet tacagataac gcttctcaaa ggegaattct gcagata 527
<210> SEQ ID NO 21

«<211> LENGTH: 546
«212> TYPE: DNA
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<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: ESB marker

<400> SEQUENCE: 21

gagaagcgtt atggcgggga ggtaccgaaa gcacagtaat cactggtgtc gatattgtca
tgagccatca cttgcaggaa accagcttca caaaagaagc ctacaagaag tacatcaaag
attacatgaa gtcaatcaaa gggaaacttg aagaacagag accagaaaga gtaaaacctt
ttatgacagg ggctgcagaa caaatcaagc acatccttge taatttcaaa aactatcagt
tctttattgg tgaaaacatg aatccagatg gcatggttge tctgetggac taccgtgagg
atggtgtaac cccatatatg attttcttta aggatggttt agagatggaa aaatgttaac
aaagttggca gttactttgg atcaatcacc tcccccccat aacgcttctce taatgettat
tcatgcagac aacaccagga cttagacaga tgggactgat gtcatctcga gctcttcatt
tgttttgaac gttgatttat ttggagcgga ggcattgttt ttgagaaaac gtgtcatgta
ggtccc

<210> SEQ ID NO 22

<211> LENGTH: 310

<212> TYPE: DNA

<213> ORGANISM: artificial seguence

<220> FEATURE:

<223> OTHER INFORMATICN: ESB marker

<400> SEQUENCE: 22

ggggtaggtce aaaaaaagtc caaaccaaaa acaaaacctg ccaaaaccaa caaaaaacct
ccgaaatetg aagacaactg aatcaatcce tgcagtctca ctttetettg gaaagaaaag
ttggataate caaccctttt acaaaggata atacaagggt gacagttcca agetetcagg
aacagggtct tagacgettt tggaggttga gaggcacaaa acggecagtct gaaaattect
ttcatctecac ggecactgatt gagtttagac ttgatttete cteccectace tacccgatat
aacgcttete

<210> SEQ ID NO 23

<211> LENGTH: 151

<212> TYPE: DNA

<213> ORGANISM: artificial seguence

<220> FEATURE:

<223> OTHER INFORMATICN: ESB marker

<400> SEQUENCE: 23

gaagggcagg cgcgaaaggc agctacagcc agtgagaaat cagatggcat ttacacggge
ctgagcacce ggacccagga gacttatgag accctgaage atgagaaacc accacaatag
ctttagaaca gatgecccttt gtcactteet t

<210> SEQ ID NO 24

<211> LENGTH: 379

<212> TYPE: DNA

<213> ORGANISM: artificial seguence

<220> FEATURE:

<223> OTHER INFORMATICN: ESB marker

<400> SEQUENCE: 24

aatgtaaggg ggattagagt gattatggga gcagctaaag atgagagggg ctcagttttce

60

120

180

240

300

420

480

540

60

120

180

240

300

310

60

120

151

60
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cgcaacacta aatctaaaaa gtattttggc ttcttactgt agagagcaga cctctacagg 120
aatcctacat tggaaaagag acccagaggt ctgcggttca ctgctgccac actgtctcac 180
atagtacctt tggagtaggc ctgacagaga gcacagggaa gcttcagaaa cctgtaattc 240
aagattttat ttttttgaga cgttctctet gatactgtte ccegecagece ttttttaaaa 300
gtttgagaaa cttttcaagc tctgcaaaag gggacaaaga atttgccttg cagtgtgggg 360
atatgattga gcggcagtg 379
<210> SEQ ID NO 25
<211> LENGTH: 251
<212> TYPE: DNA
<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: ESB marker
<400> SEQUENCE: 25
gtggtaggtg actgaggagt gtggcaagtt tggtgctgtc aaccgtgtca tcatctacca 60
agagaagcag ggcgaggaag aggacgcgga gatcattgtc aagatttttg tggagttttc 120
cgtagectet gagactcaca aggecatcca ggcecctcaat gggegetggt ttgetggecyg 180
caaggtggtg gctgaagtgt atgaccagga gcgttttgat aacagtgacc tctctgcatg 240
acctceccee ¢ 251
<210> SEQ ID NO 26
<211> LENGTH: 290
<212> TYPE: DNA
<213> ORGANISM: artificial seguence
<220> FEATURE:
<223> OTHER INFORMATICN: ESB marker
<400> SEQUENCE: 26
gatcagtaca gctgecgagt gaaacacgtt actttggaac aaccecggat agttaagtgg 60
gatcgagace tgtaagcage accatcgaga tttgaacatt cttcatttgg tataatatct 120
ggaaaattet gtttecetqge tetttaatac tgatatgett ttatgettta tgegeataat 180
cagaagtcat attcatgtta ccataaatac cttctttata attttaccgt gggtgctaca 240
tgtccatgtt tgaccttecet aggcaggtgt ctgcagtgga ggtccacaaa 290

1-12. (canceled)

13. A method for detecting the presence or the risk of

developing an encaphalopathy in a mammal, comprising
determining the presence, in a biological sample from the
mammal, of a target molecule selected in the group consist-
ing of:

a) a nucleic acid comprising a sequence selected from
SEQ ID NO: 1-26 or a fragment thereof containing at
least 5, preferably 6, 7, 8, 9 or 10 consecutive bases,

b) a nucleic acid having a sequence complementary to a
sequence according to a),

¢) a functional analogue of a nucleic acid according to a)
or b) originating from another species or a natural
variant, or

d) a polypeptide coded by a nucleic acid according to a)
to ¢),

the presence of said target molecule in the sample being
an indication of the presence or the risk of developing
an encephalopathy in said mammal.

14. Method according to claim 13, comprising determin-
ing the presence of at least 2, 3, 4, 5, 6, 7, 8, 9, 10 or more
target molecules.

15. Method according to claim 13, comprising detecting
the presence or the absence of a nucleic acid according to a)
to ¢) by selective hybridization or selective amplification.

16. Method according to claim 13, comprising detecting
the presence or the absence of a polypeptide according to d)
by means of a specific antibody or a fragment or derivative
of same.

17. Method according to claim 13, for detecting the
presence or the risk of developing BSE in a bovine, com-
prising determining the presence, in a biological sample
from the bovine, of one or more target molecules selected in
the group consisting of:
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a) a nucleic acid comprising a sequence selected from
SEQ ID NO: 1-26 or a fragment thereof containing at
least 5, preferably 6, 7, 8, 9 or 10 consecutive bases,

b) a nucleic acid having a sequence complementary to a
sequence according to a),

¢) a polypeptide coded by a nucleic acid according to a)
or b).

18. Method according to claim 13, for detecting the
presence or the risk of developing BSE in a bovine or ovine,
comprising contacting a biological sample from the bovine
or ovine containing nucleic acids with a product comprising
a support on which is immobilized at least one nucleic acid
comprising a sequence selected from SEQ ID NO: 1-26, a
fragment thereof containing at least 5 consecutive bases, or
a nucleic acid having a sequence complementary thereto,
and determining the hybridization profile, the profile indi-
cating the presence or the risk of developing BSE in the
bovine or ovine.

19. Method according to claim 13, for detecting the
presence or the risk of developing BSE in a bovine or ovine,
comprising contacting a biological sample from the bovine
or ovine containing nucleic acids with a product comprising
a primer allowing amplification of all or part of a target
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nucleic acid such as defined in claim 13, said primer being
single-stranded and having a length comprised between 5
and 50 bases, the presence of amplification products being
an indication of the presence or the risk of developing BSE
in the bovine or ovine.

20. The method of claim 13, wherein the sample is a blood
sample.

21. A product comprising a support on which is immo-
bilized at least one nucleic acid comprising a sequence
selected from SEQ ID NO: 1-26 or a fragment thereof
containing at least 5, preferably 6, 7, 8, 9 or 10 consecutive
bases, or a sequence complementary thereto.

22. A product comprising a support on which is immo-
bilized at least one polypeptide coded by a nucleic acid
comprising a sequence selected from SEQ ID NO: 1-26 or
a fragment thereof containing at least 9 consecutive bases, or
a sequence complementary thereto.

23. A kit comprising a compartment or container contain-
ing at least one nucleic acid comprising a sequence selected
from SEQ ID NO: 1-26 or a fragment thereof containing at
least 5, preferably 6, 7, 8, 9 or 10 consecutive bases, or a
sequence complementary thereto.
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