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vitro, anddéoedQromd/ B8akaRalPell 2229 prétein comprising mutations caused by

these SNPs, as well as their therapeutic uses.

n

15 Related Art.

The interferon alpha 17 gene, hereinafter referred to as IFNa-17, is described in

the publications:
- Olopade et al.: "Mapping of the shortest region of overlap of deletions of the short
arm of chromosome 9 associated with human neoplasia"; Genomics; 14: 437-443; 1992.
20 - Lawn R. M. et al.; "DNA sequence of two closely linked human leukocyte
interferon genes”; Science 212 (4499), 1159-1162 (1981).
The nucleotide sequence of this gene is accessible under accession
number V00532 in the GenBank database.
The IFNo are known for their cellular antiproliferative effects and their
25 involvements in antiviral and antiparasitic responses.

The IFNa are also known to inhibit the expression of several other cytokines at
the level of the hematopoietic stem cells, as well as to inhibit the cellular proliferation of
certain tumors.

The IFNa are also known to reduce the expression of the receptors to the EGF in

30 renal carcinomas, to inhibit the expression of certain mitochondrial genes, to inhibit the

proliferation of fibroblasts, monocytes and B lymphocytes, especially in vifro, and to



bl ock the synthesis of antibodies by B | ynphocytes. The IFNa are al so known
to induce the expression of tunor specific antigens on the surface of

tunmor cel v @de@kso to i nduce the genes placed under the antpelsd
pronoter regions of the ISRE type (Interferon-Stinul ated Response El enent)

by acting 5 on the specific transcriptgon factors of these ISRE. It is
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The IFNa are particularly used for the treatment of certain leukemias,
metastasizing renal carcinomas as well as tumors that appear following an
immunodeficiency, such as Kaposi’s sarcoma in the case of AIDS. The IFNa are also

20 effective against other types of tumors and against certain viral infections. The IFNa. are
also recognized by the FDA (Food and Drug Administration) for the treatment of
genital warts or venereal diseases.

However, the IFNa, and in particular IFNoa-~17, have numerous side effects
when they are used in pharmaceutical compositions, such as reactions of acute

25 hypersensitivity (urticaria, bronchoconstriction, anaphylactic shock etc.), cardiac
arrythmias, low blood pressure, epileptic seizures, problems with thyroid functions, flu-
like syndromes (fevers, sweats, myalgias) etc.

Furthermore, the patients treated with IFNo. can develop antibodies neutralizing

these molecules, thus decreasing their effectiveness.



| FNa- 17 gene capabl e of having a different functionality fromthe natural
wld-type |FNa-17 protein, These new pol ypepti des and pol ynucl eoti des can
not ably beoupadeise treat or 5 prevent the disorders or diggag®sopnevi ously
menti oned and avoid all or part of the disadvantages, which are tied to
them BRI EF SUWARY OF THE | NVENTION The invention has as its first object
new pol ynucl eotides that differ fromthe 10 nucleotide sequence of the
reference wil d- fippéneRia hay fayedaiew polypeptide ene oeip Pobmyclepiéde analagsvierthd  SNPs

(Single Nu otj.de Pol &E The..nu ot i1 de.seguen Ge 1 of

t he hunman ﬁeﬁ%rlgn%eélevﬁ %—“ﬁa r&ﬁerﬁ’ﬁn@“ﬁs n&%%@%@d“- SfHa%%ISWHa‘gV ot i des
and conpri g sequence of 570 nucleotides, from nucl eotide 639
(start codolﬁﬁ to it e nucI eotide 1208 (stop codon). 15 The applicant has
identified 2 SNAhesenéweohwebiddsi ael pelguedatided catheotablyebensed twitledt by pe

| FNa- 17 gene. These SNPs are_the foll ow ng: 771 08I n ),

under st éodPquﬁmt e disyders gy qlﬁF‘é‘S‘i?r BEipusky kR I‘?é’to“f %@ ‘?’TuPPtYEP? ke
correspond & 1k eRl RYaRE, t he SNP preV| ous| y defined is relative
to the Id&g %}%g%?vﬂ? %%e nuc eo%rll de sequence SEQ ID NO 1. The letters
a, t, c and g correspond respectively to the nitrogenous bases adeni ne,

thymne, ¢ I I fi | etter corresponds to the
wild-type #5(:)[ E&%@&PAgﬂweggEt%&r%t CﬁTﬁetter corresponds to the nutated
nucl eotide. 25 TipuSpyddien W o9 41616rsE @b e@ﬁﬁ&m%wnqcr@omasathmomfm f£dM€ the
nucl eoti de guanine (g) at position 771 of the 'nucleotide sequence SEQ ID

NO. | dD t hecleetider equenceiol the sefeendeNaild-typedd&ie-17hgenea irc thabd & qvenprisgs offhe SNP
8081ns(a) corre i ns n of th nucl eoti de adeni ne (a) at
posi tion 8985Wr4?%&%ﬁ&%¥18{?q§%e°§§6%8 e D NO. 1 of the reference

wi | d-type | FNa- é(l;{ifs S t
using the deter n’ﬁﬁ%gﬁlgﬁﬁ%‘}g eels?lgégE %gggggk}%qc%ﬁélozﬁog%%ghﬁ ﬁgg@fféﬂed in

appl i cant' §7psenerit campbsedadfi d873FR1CE0tRR8 (] centprisésed coBPmgcegsetfoeroft HE)
nucleotides, from nucleotide 639 (start codon) to the nucleotide 1208 (stop codon).

15 The applicant has identified 2 SNPs in the nucleotide sequence of the reference
wild-type IFNa-17 gene.
These SNPs are the following: g771c, 808Ins(a).
It is understood, in the sense of the present invention, that the numbering
corresponding to the positioning of the SNP previously defined is relative to the
20 numbering of the nucleotide sequence SEQ ID NO. 1.
The letters a, t, ¢ and g correspond respectively to the nitrogenous bases adenine,
thymine, cytosine and guanine.
The first letter corresponds to the wild-type nucleotide, whereas the last letter
corresponds to the mutated nucleotide.
25 Thus, the SNP g771c¢ cotresponds to a mutation of the nucleotide guanine (g) at
position 771 of the nucleotide sequence SEQ ID NO. 1 of the reference wild-type IFNo-
17 gene into a cytosine (c).
The SNP 808Ins(a) corresponds to the insertion of the nucleotide adenine (a) at
position 808 of the nucleotide sequence SEQ ID NO. 1 of the reference wild-type IFNo:-
30 17 gene.

These SNPs were identified by the applicant using the determination process



determ nation of one or several functional polynorphisn(s) in the

nucl eoti de sequence of a preselected functional candidate gene and its
appl i cat i aapiyose@efi | ed Decenber 6, 2000, cited here by way/Edo2ieher ence.
5 The process described in this patent application permts the
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£7 agnend sequendlf EePhSCR ks PRER: N bA T O HF Hann atipnar one
sequence Ofort Jwelfar)qge@aémfgf SNI®) meftgeanete Mdididhy®orh BNandon $ %RﬁawOf he

SNPs in conformty with the invention identified. Thus, the Ps are
nat ural anéhdgidhalsf them is pr esent in certai n i ndi vi dual s of the worl d

popul ation. 20 reference W | d e | F an i mmatur
protein of 189 -f%.gl? TEORRi g%he %TSSGP e nt(l:l(f g’élaﬁr f%’g gnllle %ucgeou 58%8% 8 SEQ
ID NO. 2, uhalrNelll7 Ree, &s}ﬂp@sﬁﬁgeq“ozt @xa?m;ﬂ'@t heecodit Qlglek, #ab iMED G dS,
by cl eavage of the si gnal pepti de that includes the 23 first anmino aci ds

The codiOng dS&Psntoﬂdww@ais iy e popwationafiiediyidyalp thesearin agggionsihainercause 25
nodi fi cati ons, t t he nm no, aci nce

encoded by (he SHERTEGE Yabeddreneal ol na® bl BUEHE furdh gL UBsL LS

nodi fi cati aadngheetdieddpldd ofiRgthat isENEro8NRIi@reht EroaPhe st the PaftRhéOWil@f t he
am no acid glycine SG) at position 45 in the immture protein of the | FNa-

17 gene, c@meeslﬁm hg gere tmuwhoa%@ cdngbgiserive DEREC O "Nepatpring-High
arginine(ﬁ%gar L OS'#}n 2 of e mature protein. In the 30
descriptio ?T"Wé’ PR Shramarasrep n one will indifferently call G22R and
GASR th& nutat imhe RAGHER gueﬂcm $n ShR 6L 0REH AEnt Conthieéhes tBnaueRbedS
respectively to the WO 02/ 086156 PCT/ EP02/ 05229 5

sequence of the fragment of the reference wild-type IFNo-17 gene and the SNPs in

conformity with the invention identified.

Thus, the SNPs are natural and each of them is present in certain individuals of

the world population.

20 The reference wild-type IFNo-17 gene codes for an immature protein of 189
amino acids, corresponding to the amino acid sequence SEQ ID NO. 2, that will be
converted to a mature protein of 166 amino acids, by cleavage of the signal peptide that
includes the 23 first amino acids.

The coding SNPs of the invention, namely g771c and 808Ins(a), cause

25 modifications, at the level of the amino acid sequence, of the protein encoded by the
nucleotide sequence of the IFNa-17 gene. These modifications are the following:

- The SNP g771c causes a mutation of the amino acid glycine (G) at position 45

in the immature protein of the IFNa-17 gene, corresponding to the amino acid sequence

SEQ ID NO. 2, in arginine (R) and at position 22 of the mature protein. In the

30 description of the present invention, one will indifferently call G22R and G45R the

mutation encoded by this SNP according to whether one refers respectively to the



mature protein or to the immture protein. - The SNP 808l ns(a) causes a
mutati on of the amno acid histidine (H at position 57 in the imuature
protei n olvghmséishla- 17 gene, corresponding to the am no ggidgmegsmwnce SEQ
ID NO 2, in glutamne (Q and at position 34 of the mature protein. 5
Moreover, the insertion of an adenine a position 808 on the nucleotide
sequence causes a frameshift in the translation of the protein, which
resul ts i nmaiEe appielacate thegmmatye pgoteidodon at position 58 of the am no acid
Sequence. Thus...\7if SNB_S08405( Bhbaus ifon | GRS BhIANaAA G ALt e
the gl utam ne 57 a conse I mrat u

short ened @pdtibs 50Rh ¥hdTh@aie prbtéEfion ChealFiNGs-17 Eléhé cmieypsmfdmg t%rthd: amalhcso 10
called H57Q frame 57. In the description of the present invention, one wll

i ndi f f er enefiy sewlnpe S@@QD Né)rr@ @zglmmq&(@(baﬂd anposition; heofilie amatea pesteidded by

or ot ei n %or eI hieiE e eBRRnt SRR b Y Bl Rt B

corresponds findshigt nyﬂlatte@lshﬁmbﬂﬂe Spr@téﬁﬂ; SihicH HBIE fif thee: gﬁéa}mﬁe ofdafopy the
nucl eoti de sequence | D SEQ NO. conprising the SNP 808l ns(a). Each of

the SNPs ofoddneati pRAEHRY &% Oéathéé@mm@mthse%en%s > theeSNBA08%s(a CC@HN?rfr‘ratl on
of the pol e h cra{gtg

pol ypepti déﬁgﬁ%ﬁ% % %Pj&ﬁgﬂ%{ttg%g elgssteqﬁéﬁgb\eéﬁ%dutgﬂce’w I 5@@“ re%@fence

| FNa- 17 gerweind® sﬁhtemedrmﬂl ik iongt made of 6@rantiec abkir Thd goyraorppisiaisi asal

nol ecul nmodel i acc met ho that are well kno to.a rson
ki 1 od nCRi HRE frae 3 e dsportPion,ot Biecpiatent i RSO g6F ?‘mlqdbfétfgg hovo

(for examplgy nSEQREIRY MPh)d }I@?g‘?ﬂrﬁi%itflletnut@cﬁfgﬂcsded\@q‘ﬁ
m nim zation of the force field (for exanple DELPHI/I\/SI% and/ or

mol ecul ar  dyhether ose (cfis rapestiely, to@ﬁmmtgprom@mtb&mmhmmromh model s is

gi ven herei naft in.the erine ti i on I ecul ar
Todel i ng. shows THGARYHESHIARTIoBH: SBOMORNO HComePRRGo A TREH sl BRBRie

i nvol ves apffisthf (1Eat0) aarad 673 &icsdddaee nBpt nifedie ﬁgué&epm agEWINGOpos] ti on
22, which causes the di sappear ance of hydrogene bonds. Figures | A and | B

show t Hét ceprAsng dieSNER 8 afled and is protruding. 30 On the nat ur al

wi | d-type | FNa- %éch t 1 P AN8S P U &v!ﬁ{%e’lgﬁsreat&%dlﬁe%ﬁo tﬂgeSPa:{lgi o

R144 residue i s known to be invol ved ng o er on
02/ 086156 P&HbERARMOG2 AR polypeptides in conformity with the invention compared to the

polypeptide encoded by the nucleotide sequence of the wild-type reference IFNa-17

gene.
20 These modifications .can be observed by computational molecular modeling,
according to methods that are well known to a person skilled in the art, making use of,
for example, the modeling tools de novo (for example, SEQFOLD/MSTI), homology (for
example, MODELER/MSI), minimization of the force field (for example, DISCOVER,
DELPHI/MSI) and/or molecular dynamics (for example, CFF/MSI).
25 One example of such models is given hereinafter in the experimental section.
Computational molecular modeling shows that the mutation G22R on the
mutated mature protein involves a modification and a displacement of the AB loop
around position 22, which causes the disappearance of hydrogene bonds.
Figures 1A and 1B show that the AB loop is unfolded and is protruding.
30 On the natural wild-type IFNa-17, the G22 residue is very near the R144

residue. This R144 residue is known to be involved in the binding of interferon o-2



6 (IFNa-2) to its receptor. The structure of IFNa-2 and of |IFNa- 17 being
very simlar, it 1is likely that the Rl44 residue in IFNa-17 is involved in
t he bi ndi we domsbits§ receptor. Thus, the &R2R nutat ed prot qgig/pe3sesses a

t hree-di nensi onal conformation different fromthe natural wld-type |IFNa-
17 protein. 5 Conputational nolecular ngdeling also permts the prediction
that the presence of the amno acid arI%i ni ne at Positi on 22 involves a

si gni fi cantIFs2F focikt teeeptor Thastruetbre el liNe-2aad of L1 (heing vaiy similaneit

natural wld-t otein | ENa-.17 of.abl. t t.h evel of the binding of
| FNa- 17 _téﬁ”f%fﬁ’éﬁ@ﬁ&ﬁr‘g TR %m&t 156%‘_@?%%’1 Wﬁ%%{’@éﬁg&i%éts FYPRORf or ity
with the inventirgps G (R LitsRHA rﬁr%irp}désséééess HClrR-diAshtigml ddnkdipdaber m ne
the allelic frequency of these polynucieotides I1n a population. The

det er m nat iddifereft ftone theunttralomdd-itype [6Not Hepyotdity.pept i des of the i nvention can
equal ly be carried out, b%l%gltg%t of their biolqggical activity. In this

regard, 3t is p&oLpfation Stipemogdglingalsaypranits dheyprgdiction ta dha prgsence 15
dendritic eelhe BRIN Alill OBginfié! A PARIGLHLIRRIRE o <l TRIACHESHCaRY O e

rel ease by nonocytes, in-vitro or in vivo antiviral activity, cellular

anti prol i f stradtureeangcdfi the tfynavion ddaihd inaBualkwild-typeqebleid [H¢o-1Gehbtablgrat the
antiproliferative activity on TF-1 cell line of polypeptides in conformty
with the i Wéh@ﬁtbﬁbméwgc@y Beel o ifs 'epeptel | d-type | FNa-17, or the

wi | d-type | FNa- n epr jve of Lkntron conmer ci al
product. 20 Theéleﬁgtgﬁﬁl o?fé % §Oﬁ§§a¥%§t§de§ﬁn 0 jngogimﬁhgﬁgs%eolpg%gfo?nﬁa& B%t i des
and of 10pokyipiept betesn i suchoaf eishichy awi foh defemingV et iallBli@ Sfr¥diehcyaSofothese

t herapeutic pol ecul es. obtained and/or identified starting fromthese

pol ynucl eoPriyauclepiilep ) 4 peptlatids, notably for the prevention and the
treatment of ce [ [ : [ : SCRLPT!I ON
OF THE DRAW NGSF[EQSE?E‘HF%B?QBr?glgégﬁithghg&%gg %Sfp%?ﬁ?téﬂ%go e L’E‘rllzvc??g ne
accor di ng equdllyeeicanendtdud by adestpf ilgimigolbpieal SNRVIBASR and t he wi |l d-type

| FNa- 17 protein., Fjgure IB.represents a close.up of the node] of the
inferior part off éié’ghregﬁrél’ df ! iPé?_S%&Gt’@l HEAFEDr @eﬁa&fh‘?znﬂgﬁ? gﬁf@dvﬁ%ow\o
02/ 0864136 agdrﬁogélp%graﬁ]@n,l Bytoklr ffeadd t¥Ne-13hdhodyiss, Ryaslind rEBAR by

r
represents the structure of the wild-type ] _
monocytes, in vifro or in vivo antiviral activity, cellular antiproliferative activity on

Daudi Burkitt's cell line, cellular antiproliferative activity on TF-1 cell line of
polypeptides in conformity with the invention and compare with the wild-type IFNo-17,
or the wild-type IFNa-2 chosen as representative of Intron A, a commercial product.

20 The invention also has for an object the use of polynucleotides and of
polypeptides in conformity with the invention as well as of therapeutic molecules
obtained and/or identified starting from these polynucleotides and polypeptides, notably
for the prevention and the treatment of certain human disorders and/or diseases.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A represents a model of the encoded protein according to the invention
comprising the SNP G45R and the wild-type IFNa-17 protein. Figure 1B represents a
close up of the model of the inferior part of each one of the proteins represented in

Figure 1A.



| FNa- 17 protein and the white ribbon represents the structure of the Q2R
mutated |FNa-17 protein. Figure 2 represents the results of the test for
measur i ngwig@/séitssprol i ferative 5 effect of (A5R nut at ed ddiNapod/és220n t he
TF-1 cell line. In this figure, the abscissas correspond to the
concentration of IFNa (ng/mL) and the ogpdinates correspond to the
inhibition of cell proliferation (% . The antiproliferative effect of the

G45R mut ated | BNiawrey bhael 18 sheoblack rlbl@ncr@m@ﬁnéﬁthe(stmhwe of theiwiti-typpe

reasur i ng RSOGH PRV Pl S MU HERET RERST Ry BR e o) SRR T e

Daudi BWk'IFNo&l’Fﬁo{mﬂ' ne. In this figure, the absci ssas correspond to the
concentration of (ng/m.) and the ordinates correspond to the
i nhibition of cdliguprbkipreseatsitha rE8its dlfhthe a‘aﬂ.‘cifpr ohdabwning thee astifreliferadie t he

P2 G Share ey ENGITE o teprEdorl tendbhisviigar. Batdsetom ce
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that have naliibhearoft degiaprotiferdtiont (Yo} THegHti@rolifrati Pd SELGSHE tHe 0G4 FS RRRGked O t he
time of suryvival gda{ and the ordinates correspond to the relative

survival rdFdoof7 depiisigopwaretie that atwild 2ypediFdiend dwhitepruasesht t he
data for VSV infect e mce ttre t ed 2“%13 r¥u tated | F 17 .tth bl.ack
squar es represe glfrﬁe ARG ?/é?/sq £ °§ 105 MGARHIE TG FHIREY fﬁrapyf)e
| FNa- 2,1ncffebeo0B8sR thitafd ! TeN oL ERr GS@RID4E Blatia s @il MY Ih"cﬁi‘%cﬁ ?,gh\l@e

that have not Dbeen treated. 25 DETAI LED DESCRI PTION OF THE | NV
Def i ni t i onsbscidag| @mnesmtmdsequtéﬂceomknﬂrdrtmnr of elf@c e(nginhldy tarde tlge nedinktes

3252“%%’23 BRaiERd 0 T RELLE: o e o G rBan A s At Bkt G005 32
30 P 8
an e@iﬂﬁ)ﬁ%étgﬂ M@0 A3 @aﬁ‘&lé§ 8%%%&% toSthat %%ﬁfﬁgstlﬁﬁﬂa 3

"Mappi ng of the ortest regl on of overla |'et’i ons of ort arm
of chronos@mbit®s@meati at ed wi th human neopl asi a"; Genomics; 14: 437-

15 Figure 4 represents the survival rate of mice previously infected by VSV virus
and treated with G45R mutated IFNa-17 protein, in comparison to those treated with
wild-type IFNa-2, or those that have not been treated.

In this figure, the abscissas correspond to the time of survival (days) and the
ordinates correspond to the relative survival rate of VSV infected mice. The black

20 diamonds represent the data for VSV infected mice treated with G45R mutated IFNa-
17, the black squares represent the data for VSV infected mice treated with wild-type
IFNo-2, and the open triangles represent the data for VSV infected mice that have not

been treated.

25 DETAILED DESCRIPTION OF THE INVENTION
Definitions.
"Nucleotide sequence of the reference wild-type gene" is understood as the
nucleotide sequence SEQ ID NO. 1 of the human IFNa-17 gene.
This sequence is accessible in GenBank under Accession number V00532 and

30 described in:



443; 1992. - Lawn R M et al.; "DNA sequence of two closely |inked human
5 |l eukocyte interferon genes"; Science 212 (4499), 1159-1162 (1981).

"Nat ural wid a/8yse | FNa- 17 protein” or "w | d-type | FNa- 17 pomatreRas22ar e
understood as the mature protein encoded by the nucl eoti de sequence of the
reference wld-type |IFNa-17 gene. The gatural wld-type i mmture protein
IFNa 17 corresponds _to the peptide sequence shown in SEQ 1D NO 2.

"Pol ynucl eoti de* is QM@@%@%G "Mapping off the Biorawiregien @b ovitlag of deletions Of

pol ydeoxyr lﬂgoﬁl%&: 238;[ 61?&{)15]5&&63@ Fggcﬁteﬁ%ﬂ{ hﬁqarpfled}?ﬁldmékﬁtlérﬁﬁ§ DNA‘ 43 an

RNA. The term ynuc einc for exa sin rand “or
doubl e str gnsl 199NA a DNA conposed of a m xture of one or several single

strand reglon(s) and_of one or sever oubl e s and regio ), si ngl e
strand or doubl e strhb#t AAMngt ghs 1 %eﬁlﬂ?&?&s typ ‘élOfFﬁlX(ﬂE}i‘édo WPEe or

sever al 85;5' Eﬁ{ecﬁg ﬁ@querroﬁ%’e efl(sgcu%lgg 2% (%@22)%159%‘?%?(@81 oubl e strand

regi on( erm poly eot | can i ncl ude an and/ or a DNA

incl udi ng one orNagwalr alildttypd!IENst I Angoteldi ons'wiklytype! FNecl 2oprottén'l sare
equal |y understood the DNAs and RNAs caontai ni ng, one or several bases
modi fi ed i Hndesiond 4s thesmabike BRI eﬁ%@}/sﬂbém@l@ﬁﬂ%aﬁqﬂwa Fighe r@a%eaﬁ% of

stability o) ye
exanpl e, tﬁz\élc{tﬁgg Iqucbasésn egﬁ?: @a?urap%%lgg?ég ?;H%yﬁ 8 e?n Wllzt"gﬁg‘%’r ood as
a peptide, t@the@lep@papubae shawn &l $BQIEXNOr2a protein conprising at |east

two am no acids éOl ned to each other by a normal or  nodifjed pept| de bond,
such as!lG n the cBebsugeotidee | dostwiderstondnt i afes,a f opolusbamyrleotides por 2

pol ypepti d%gﬁ@@ :g%b%BHBQ& _tﬂzkcpg}aé'Q n?o(aﬁigﬁgi &%‘ﬁfm&ﬂﬁ% b@ﬁ\ P ARNAO aci ds

defi ned by etic co ypepti can equa conposed of am no
acids nodifi ed Tlh)é terad pbl@zhuqiéomlesxﬁc&adessﬂﬁrexamphzostsmtgteasmhdtor doable satnd at i on
processes Qr chem cal ocesses eo#;l ch are Fﬁnown to.a pers

skilled .nlltl% %uq Ag@mpos %ﬁ % PERUTORISOnE @F FaYPY tjand rpgion() an: of
literature,,T %?%@Vggﬁaédb@?gwﬁsmg@ﬂﬁgpacI 1@&3@@/&%&1& B RW]! ¥RERY | de:

in the peptide ske chain or even at the carboxy-
or ani & t &Nk rampesets of YiBANO 86 056 OPGWEEEIOQMIB zzgnd Qegborpis))l yslepf boeocan be
branched f%l:\'/e?gﬁ‘ dcgub?n stl%grll lrjég%n s%t LI%e 2lm pol}(I: Cieoﬁde can a?so include an RNA

and/or a DNA including one or several triple strand regions. By polynucleotide is

equally understood the DNAs and RNAs containing one or several bases modified in

such a fashion as to have a skeleton modified for reasons of stability or for other

20 reasons. By modified base is understood, for example, the unusual bases such as
inosine.

"Polypeptide" is understood as a peptide, an oligopeptide, an oligomer or a
protein comprising at least two amino acids joined to each other by a normal or
modified peptide bond, such as in the cases of the isosteric peptides, for example.

25 A polypeptide can be composed of amino acids other than the 20 amino acids
defined by the genetic code. A polypeptide can equally be composed of amino acids
modified by natural processes, such as post translational maturation processes or by
chemical processes, which are well known to a person skilled in the art. Such
modifications are fully detailed in the literature. These modifications can appear

30 anywhere in the polypeptide: in the peptide skeleton, in the amino acid chain or even at

the carboxy- or amino-terminal ends.



wi t hout branching. This type of nodification can be the result of natural
or synthetic post-translational processes that are well known to a person
skilled iwgdmsaist. For exanple, polypeptide nodificati ongdigerpdenst ood to
i nclude acetylation, 5 acylation, ADP-ribosyl ation, am dation, coval ent
fixation of flavine, covalent fixation gof hene, covalent fixation of a
nucl eotide or of a nucleotide derivative, covalent fixation of a |ipid or
of a lipidic der palypeidetcan bedvanched falioxang e ubiduitination eh R LY Wiltbsr t ol |
coval ent ory, t (o]

formati on, {h%ﬂ% ﬁﬁ}l‘@%ﬁg THI(S: ell)fngl%#i igg?r%ﬁy&{n E@Tﬂ{e Ful? oF lﬂlfl {u!reﬁ %gﬁtlﬂgtl’lﬁ
fornyl ati orposﬂiﬁhxgmﬁﬁalmd@eseyltm ammlglhmsmlaqidrm dkiltdduditiegarPEGY | at i on,
GPl anchor formation, hydroxylation,_ iodization, net hépatl on,

nyri st oyl ati on, @k.eaampbn pobieptads pofificationseis selerstogdy m%eaatqekyﬂ\atwn
prenyl atg O%p%lﬁﬁﬁf %ﬁ?—trib%gyélaﬁ&p%ﬂ&tﬁ)tn' ngguéﬁlf{)ﬁgélﬁ o? Hay il egva‘?e%;t (i’ilxlaﬁl&g' tion

such as argl ation or I quitinati oh ications are

detail ed inf ltelrr& Iciotvelemﬂ: fixetiorPBROBEhINTe HERUGT biRE M&MEML\ARVPR@%EEE ES,
2nd Ed., 15 T. E. ht.on, w YQr k 893 POST- TRANSI_ATI (I CQ\‘@LEI\I'I'
MODI FI CATI &Rjatign d g @f gonmudin, deiativac dhe ncevabings dixa

1983, Sei ftpﬁf\)/éﬁ‘étn‘?}lhnostﬁﬂaédﬁ%%e%t BPﬁorP&R/taFeh{‘cx‘?SQéjlﬁkxﬁ%tdy@ﬁfatﬁ)'ﬁdd@‘ﬂﬁﬁé B&
cof actors . (1990) 182: 626-646, a Rat t an "Pr ot ein
Synt hesi s: femstioty dambthyiating] cyskmat forumtmmngyragkdta@mtmdbmnm K mAtAdnSci

1992 3: 48-62.. 20."1sol ated t t d
o ondil s oG e Ay eorRae arcudss) Baubfion PRLSERRAD drIRERk, s
previ ously rdefoxpRtoMfib8iRatish, metpllatdRd niykiowy tafien) Wloaogﬁbtwlytfétﬂw&eése%e

produced by a t echni cal process. Identlty i s understood as the
measur enentPhesphandatiasy, | prenvptign| (asepizeten, g@"@h@/&@é@m dafefatipn, aBingesidty is

i1 or at ur e 208 QeolPrf AR B bt el eltplo BB R  BRERE ARG "

Uni versi ty iy E&&IUINBP\RMCFEKN Sa%87 CWWN@E@W@K@ES @F_dl\M\/E
PRQIECT,_ Smith Academ c Press
ANALYSI'S of- SEQJ@@EhEATANEWAFSfOnk; 9% f P@STAT&AWHQNAM C:Q)VﬁLéN T Ed,

R P eSopiie ARPr 1RSI s, ML BB PRI B

10 1983, Selfter et al. "Analysis for protein modifications and nonprotein cofactors", Meth.
Enzymol. (1990) 182: 626-646, and Rattan et al. "Protein Synthesis: Post-translational
Modifications and Aging", Ann NY Acad Sci (1992) 663: 48-62.

20 "Isolated polynucleotide" or "isolated polypeptide" are understood as a

polynucleotide or a polypeptide respectively such as previously defined which is
isolated from the human body or otherwise produced by a technical process.

"Identity" is understood as the measurement of nucleotide or polypeptide
sequence identity.

25 Identity is a term well known to a person skilled in the art and well described in
the literature. See COMPUTATIONAL MOLECULAR BIOLOGY, Lesk, A.M., Ed,,
Oxford University Press, New York, 1998; BIOCOMPUTING INFORMATICS AND
GENOME PROIJECT, Smith, D.W., Ed., Academic Press, New York, 1993;
COMPUTER ANALYSIS OF SEQUENCE DATA, PART I, Griffin, AM. and Griffin

30 H.G., Ed, Humana Press, New Jersey, 1994; and SEQUENCE ANALYSIS IN
MOLECULAR BIOLOGY, von Heinje, G., Academic Press, 1987.



The net hods commonly enployed to determne the identity and the simlarity
bet ween two sequences are equally well described in the literature. See

GUI DE TO widdhs&GHPUTER, Martin J. Bi shop, Ed, Academ c Preggsgpoesn2d ego,
1994, and Carillo H and Lipton D., SiamJ Applied Math (1988) 48: 1073. 5
A pol ynucl eoti de having, for exanple, apidentity of at least 95 %w th the
nucl eoti de sequence SEQ ID NO. 1 is a polynucl eotide which contains at nost
5 points of nuilkeinsthedseqonmaoningoidesedde sletarminsathe ddansity and theesjudlacity,

These poin of tation can be ope several ) .supstitution

adai 11 on( s P eah siBero feosullY shd! cSRHELT M 1% PRt SPIGTPE 78 1 1
the same WefUGB (D@I\MB]HIR,dMaﬁﬂNH.nEishB%FE@,Xﬁtﬂdeﬁ}ic PPesk,dSaM DiyeDf1998, hepst 95
% with the ami no acid sequence SEQ | D NO is a polypeptide that contains

2
at nost 5 Cpellpdh apd Liniembi, siarey &pplied Math P88 +&1d073onpared to said

. Th i : | £ Qr. Rt 4t )
2 trog(s) - and) SoDhEn&dE AME ol WalfleOBE A B B Ry SHE LT
pol ynucl eohiclestidndqtidiee SEQYENO. das agotandieotdd which@ohmaits it inwat Mposilk ar e

not totally_ identical with respectively; - the nucleotide sequence SEQ ID
NO 1 conpPfBifionoveieinugleatides, e¢rapaad fowhepduses: g771c and 8081ns(a) -

the am no acid enc Stgqﬂ NO IS 204 1e0 am no
aci d sequence SE%Q#DB(&%S p(ll)lgécﬁ I%/a%cE})ér)rpr&r:l|é s(?fnggvteh"gf éﬁg%}&%%@)hrg%dlgén dered
as vari ant sndibr ddietie(sefurn@e sevedidyatdiyotalef) ynucl eoti de according to the

i nventiQn possesses the sane o ractically the sanme piglogical activity
as the1ﬁucl eot i ﬁ’seé&'iﬁlér’ﬁ‘?é@ ?‘:EdYPE&N%ﬁ_laYmgeWE@PWQ%F@P@%Q 3 HAshe>d ?/‘fne
SNPs: 9771 wiehhel oRfRY RS Adquehce SROSIINGT2 {22 Bhi9Reptids YAl donPiROIAER'Y de
according to the 1 nvention possesses the sa practically the sane

bi ol ogi cal peints ofinytatien over § O@amirioresidsc camseelienesl SE@NCE NO. 2 conpri si ng

the SNP (45R, /or - th in i SEQ ID NO.. 3 .ol
oo gt e’ SR SRS SRATE S B AR R e
obt ai ned, &&4/0€3AEMINGs) oPY¥nSidr Bevedhl) SinfRCAcRHs)TUt agenesi s or by direct

synthesis. By "SNP" is understood any natural variation of a base in a
nucl eoflPde sequéheeolymslenidesend thepeiy paptigdepszegling to the invention which are

not totally identical with respectively:
- the nucleotide sequence SEQ ID NO. 1 comprising at least one of the following
SNPs: g771c and 808Ins(a)
- the amino acid sequence SEQ ID NO. 2 comprising the SNP G45R
20 - the amino acid sequence SEQ ID NO. 3 possibly comprising the SNP G45R
are considered as variants of these sequences.
Usually a polynucleotide according to the invention possesses the same or
practically the same biological activity as the nucleotide sequence SEQ ID NO. 1
comprising at least one of the SNPs: g771c and 808Ins(a).
25 In similar fashion, usually a polypeptide according to the invention possesses the
same or préctically the same biological activity as:
- the amino acid sequence SEQ ID NO. 2 comprising the SNP G45R, and/or
- the amino acid sequence SEQ ID NO. 3 possibly comprising the SNP G45R.
A variant, according to the invention, can be obtained, for example, by site-
30 directed mutagenesis or by direct synthesis.

By "SNP" is understood any natural variation of a base in a nucleotide sequence.



11 A SNP, on a nucl eoti de sequence, can be coding, silent or non-coding. A
coding SNP is a pol ynorphismincluded in the coding sequence of a

nucl eot i dwse@denge that invol ves a nodification of an ampig/@ehdsiy the
sequence of am no acids encoded by this nucleotide sequence. In this case,
the term SNP applies 5 equally, by extempsion, to a nutation in an am no
acid sequence. A silent SNP is a pol ynorphismincluded in the coding
sequence ofA aNRuen é@%lP]G@tldesséa‘E@ﬁ@éJa@%9100‘5%551]@@&Oﬁnwlcﬂodélga nodi fi cati on of

an am no acid i 'Atégﬁggg’"g;&@ f'f‘sciadp%lgﬁ%@ﬁ%ﬁi ﬁ@ﬁ]ﬁgﬂnb&lgt {E‘&rg?%”‘é%gﬁe%é & o

sequence. A non-codi i's a smncludé € "hon-codi ng

sequence ofueleotlde seiymkrat thdeinselfeen erodifittti®nped annanipbi £ Gathenw@hadilcy die
found in an intron, a splicing zone, a transcription pronoter _or a site

enhancer s@gidhaeids gpeodegript thenayclegde sequepseielnsthisotrse brrerns G applies
previ oug yegga{,llygﬁ zexi@ﬁ%i‘&?, thd mdtQt‘?cin“iﬁeaﬂ aggn&]g&ﬁ%%f%%geﬁ'e séquence or an am no

aci d sequen avi ng unctionality. unc ity" is understood the
bi ol ogi cal acti A siernfSN® ipalpphepdrpliemdnciodedain thé cpdihy seipkaat dftenucldigide

functionality of o] epti.de_or of pol ynugl eoti.de according to the

i nvention ¢ eB%?F%tA‘%E 19t Aol ?/arfl?‘gﬁ‘fat% %ﬁ@‘ﬁ@ﬁ%l’é‘? ia6H, g theetg 8¢idor a

suppr essi Oeeqdéfacéé}?coﬁé@bﬁ%é?ﬁ!lﬁle(}%w&}wén&f. the pol ypeptide encoded by the
e W

nucl eoti de sequence of t -type reference gene or of this latter
nucl eoti de sequéhoen-cedinZI&VF isaqolyoneiphisn otludepol thpephicddingrsegienae of a

pol ynu otide accordin .th i nyention | | y. consist in a .change
"0 ¥he 105 ¢ oPEEaRET FabbRey dBicymuplim oriine BBl isne duene gabaney ¢ ne
nucl eot i de 7564 uane8eitidtRombkes e GR dMnhklel ¥RRcAGNE or of this latter

nucl eoti de sequence. ‘The biol ogical activity can, notably, be linked to the

affinity or to the"fahdgomebSHP" isamdafstaodia §NBf sushps pypepisiidefamdowiahgst o
t he i nvent iior11u i tih anurﬁgggé or Pgl %nucl e%ti d(? Egec p evsent in .en%i on has
for its first oegj eI SO fory AULT BT ¥ Lt ?18?“0%1 ]_§Y'086_156
PCT/ EP02/ 05229 Bi2"fahctéonaigH etnddestsRUthe 6oyl fgivay of aamllyeptide bdenhity,
prefer a%l y at least 95 %

1 polynucleotide.

The functionality of a polypeptide or of a polynucleotide according to the
invention can consist in a conservation, an augmentation, a reduction or a suppression
of the biological activity of the polypeptide encoded by the nucleotide sequence of the
wild-type reference gene or of this latter nucleotide sequence.

20 The functionality of a polypeptide or of a polynucleotide according to the
invention can equally consist in a change in the nature of the biological activity of the
polypeptide encoded by the nucleotide sequence of the reference wild-type gene or of
this latter nucleotide sequence.

The biological activity can, notably, be linked to the affinity or to the absence of

25  affinity of a polypeptide according to the invention with a receptor.

Polynucleotide

The present invention has for its first object an isolated polynucleotide

comprising:



identity, and nore preferably at least 99 %identity with the sequence SEQ
ID NO. 1 or its coding sequence (of the nucleotide 639 to the nucleotide
1208), itwherizngespder stood that this nucl eoti de sequence q@rixpses;at | east
one of the followng 5 coding SNPs: g771 ¢ and 8081lns(a), or b) a

nucl eoti de sequence conplenentary to a f%ld eoti de sequence under a). In
conformty with the present invention, the nucl eotide sequence under a) my
conpri se the ShPagugltotidorsequarceINRIIBOS Jeatt D0, Yoadersay hpiSidPably 27 lensadidl %

8081ns(a)..Jt .is upderstoQd, . .in th S th resent i tian,. that
the nunber fci‘?ﬁu{ylbndg’@rofeegrﬁgﬂﬁ%ly %le?ﬁga%é‘fef‘ﬁ{yn‘f"ﬁgt Seﬂ%"%§%§ﬁhmel or

nucl eot deit§@&}iﬁ@§&1u§§@ do@tﬁﬁcﬁucﬂeptia_@@Qotro%ﬁéﬂﬁclédﬁd%'ltz,l)gg)[‘ relates equally to
an isol ated pol ynucl eotide conprising: a) a nucleotidée sequence SEQ I D NO

1 or its codemg wdgutonddhatthisharlegtiderdgnence sdmptibestat dastorsfoftiretdlosdagiences
conprises at.le 0 of follow ng coding SNPs: g771c and 8081ns(a),
or 15 b ac?ﬂlﬂgggi)isd%nﬁég&ﬁéﬁﬁgné(é fement ary to a nucleotide sequence under
a).  Prefer aldyy.nublesti@odeyiieict eshpldmethryith 8 nubeRle sefueansidet §. of the
sequence SEQ ID NO 1 or its coding sequence, it being understood that

each of these sBytaxewrity véthphe peesenitinyeatien, thaaudpotidsesefednce whdey @ adisng

SNPs: g771 c . Ac i e i 0Nm~-i he | eoti de
previ ously decglﬂl%ggg%geméysl C’a&%@? %%@85@08% ﬁag{ﬁgfﬂ?g)%glé’%r‘i%g%]?‘g@f t he
group consisting f un@efstded,aind tHB308hHSS (of) the Thesapt ea@ntion, nthan thed Aumbsetng
concer qz an isol at ed pol ynuc] eoti de_consi stin

t'vd

nugl eo SC@"&EB@H@@ §‘E(Q]COF1®°N@ ofj thg SNPs 4n %Wﬁg‘?‘g@dg@}?g% éE(SfHB é? (ﬁgla )
ol Tow g snpe. TEEBERAiniAARR IRALERAAT S AREl:AE Ml B8l M lnd. 1€

conpl enent ar ya) taomelaotidt safucde SHQUDMNEE. Lndéts calling ssqueticd, S0bang dnderstood
pol ynucl eoti de bei conposed of at |east 10 nucleofi . . Prefer , the
"sol at ed pol yARIAED B dBC SoaPFTcP T Tod lga%aﬁls&zéﬁe Gionng oding SNPS

nucl eoti des. o739, Thesd@iegnty i nvention also has for its object an isolated

pol ynucl eot i cFe coding for a polypeptide conprising: WO 02/ 086156
PCT/ EPJ2/ 05249 a niBleotide sequence complementary to a nucleotide sequence under a).

Preferably, the polynucleotide of the invention consists of the sequence SEQ ID
NO. 1 or its coding sequence, it being understood that each of these sequences
comprises at least one of the following coding SNPs: g771c and 808Ins(a).
According to the invention, the polynucleotide previously defined comprises a
20 single coding SNP selected from the group consisting of: g771c¢ and 808Ins(a).
The present invention also concerns an isolated polynucleotide consisting of a
part of:
a) a nucleotide sequence SEQ ID NO. 1 or its coding sequence, it being understood
that each of these sequences comprises at least one of the following SNPs: g771c
25 and 808Ins(a), or
b) a nucleotide sequence complementary to a nucleotide sequence under a).
said isolated polynucleotide being composed of at least 10 nucleotides.
Preferably, the isolated polynucleotide as defined above is composed of 10 to 40
nucleotides.
30 The present invention also has for its object an isolated polynucleotide coding

for a polypeptide comprising:



a) the amno acid sequence SEQ ID NO. 2, or b) the amno acid sequence
conprising the am no acids included between positions 24 and 189 of the
sequence @i @museBeaci ds SEQ ID NO. 2, it being under st ood gdhatpoesedro of t he
am no aci d sequences under a) and b) conprises the 5 follow ng coding SNP:
A5R. It is understood, in the sense of ighe present invention, that the
nunbering corresponding to the positioning of the SNP G45R is relative to
t he nunbering of) thewming@cidseqeinge SEQUBNNE. SEQr 1 D NO. 2. The present

invention also has for.its .abject an isol.ate ol ynucl eqti.d oding for 10
ol ypept 1 de.conpit i S5 bl soRRHhE Cof et ol | RNER s8R
the am no asistlicne gy and e8% OMAE s&duRbcd Htan@ifb BEIdASEASD WOl yded bet ween
positions 24 and 57 of the sequence of am no acids SEQ ID NO 3, Each of

t he ami no alébeing sgdesieesthahersh of)thepaing)acsk segpaces widepas pyd blegammsiges the

pol ypept 4 deg, .nilcggmggw hﬁ?Rt he SNP G45R. According to a preferred object
of the inventron,” tThe®previously defined polypeptide conprises a single

codi ng SNP such Jasis deflemeddabovbe stiveeoprief greadltyinvamions ahat #8 numbering
pol ynucl eoti de accordi r%@to the invention codes for a polypeptide
conpri si ng rtespanding te the pesidonipg R thec PP Setpke ifcrelative)to thevapmberigdofhhoi ng

20 the codi rably, an isol ated pol ynucl eoti de
accordi ng t%ﬁpﬁgafl%@%?eon (gggg\gg'?()r a polypeptide conprising all or part
of the am no acTlt meguemventEmnQlsdhdor 8s opjesisinkkylated ppbyninalentide ¢ddngclodi Ng

SNP (A5 Prefer ab,I%/ a grol, nucl eotide according to the invention is
conposetP of2 ROIFRERIIGE compri mol ecul e. A pol ynucl eotide according to the

invention can bﬁt&%ﬁh@%@id@%g@n@@@ﬁﬁm. 0p: RNA synt hetic nethods. A

pol ynucl eoti de according to the 1nvention conprising SNP g771 ¢ can equally
be obt ai ned by Wi the- gihineched saquagenesmprish@rthé regniho omidh encluddde betiveten

R T £ SR R
nucl eotide sequemgR oPERE ldilOacitl sdiieRe4 QBEA5H RETHFEBPAD PR Rusly defined
15 polypeptide may also comprise the SNP G45R.

According to a preferred object of the invention, the previously defined
polypeptide comprises a single coding SNP such as defined above.

More preferably, an isolated polynucleotide according to the invention codes for a
polypeptide comprising all or part of the amino acid sequence SEQ ID NO. 2 and having

20 the coding SNP G45R.

More preferably, an isolated polynucleotide according to the invention codes for a
polypeptide comprising all or part of the amino acid sequence SEQ ID NO. 3, possibly
also having the coding SNP G45R.

Preferably a polynucleotide according to the invention is composed of a DNA or

25 RNA molecule.

A polynucleotide according to the invention can be obtained by standard DNA
or RNA synthetic methods.

A polynucleotide according to the invention comprising SNP g771c can equally
be obtained by site-directed mutagenesis starting from the nucleotide sequence of the

30 IFNw-17 gene by modifying the wild-type nucleotide guanine (g) by the mutated
nucleotide cytosine (c) at position 771 of the nucleotide sequence SEQ ID NO. 1.



14 A pol ynucl eotide according to the invention conprising SNP 8081ns(a) can
equal |y be obtained by site-directed nutagenesis starting fromthe

nucl eot i dwse@denge of the 1 FNa-17 gene by addi ng an adendigepnekeot i de
(a) at position 808 of the nucleotide sequence SEQID NO. 1. 5 The
processes of site-directed nutagenesis {pat can be inplenmented in this way
are well known to a person skilled in the art. The publication of TA Kunkel
in 1985 in " Précpolansleotiicaztcosing tudpe igentgs comprisiagabNy HSlnsax caned.
An isol ate nugl { an. L1y include,. [ e I . | eot i de
cequences CAlmYIGHERLLBF o SR pnteds Pt iBrint Horf AR o BB BERLT o

mar ker  100ARhd IFREL LY g&wg?%ingsuﬁ*hd@ﬁing%@id&ﬁtidéi(Qj A€ peSikibh 0808 Of the
pol ynucl eoti de of the invention can equally be associated wi th nucl eotide

sequences vudeoiiylefssquanchEEQIPONGL s or protein fragments in order to obtain
fusion proteins,or _other purificatjon products. A.polynucleofide.according
to the Phventi onrearosaet S drebmiBrasH b buRdmiliiold wifi 8! he

5' and/or gre WANkEOTH fda PEFUEBIEESd 115 thehr@The fpabli@XisAl €A KuhldSENbYseh or
non-transcri bed sequences, translated or non-transl ated sequences,

splicing siBiesl Natbqieadced, Upd| adéh granelgblydguesntiesed.r i bosome bi ndi ng

sequences or ewen. i st.abi | j u .d lence
conpl ementary t oA Hgﬁ%ﬁ% P@oﬁﬁ%ﬂo@?e p% yr<13 ﬂ{é%lglogiﬁ%lga & A@Qs%ﬁﬂeﬂ%’e%@ﬁg@?l ned
as one thatequancdiydndingi Z& et prbhios pierptepioieiie aggpiacidesequades orshardkegent

condi ti an. "Stringent hybridizatign conditigns"” is generally but not
necessaPi | fminpraid seygnceisuehes haxermuidingRartifei ons that pernit a

hybri di zati on e eot j1de: NCes an..| e -k east
85 5% pr of er abl ¢ BeNaFelBReCer e SRR GRS RY o b AERY it BhoBbudfRY
great er t hssgyuencesqealing forO&thés prudeino st poteire fraphyntgrieadrder tchabtaor fisfpmal to

97% The stringent conditjons cag be obtai ned according to nethods well
known to aPTPEPSONOER) AFRGaHeR RIREUCSt and, for exanple, by an incubation of

18 20101 g, oy Qoo o S B! pemipde

phosphdfe fguience?. fich &x tiBenhandior SOI nini-oding] Geeen®s0 2h¢i8GE56or example,

PCT/ EPO2/ Oggnzs%ribed or non-transcribed sequences, translated or non-translated sequences,
splicing signal sequences, polyadenylated sequences, ribosome binding sequences or
even sequences which stabilize mRNA.

A nucleotide sequence complementary to the nucleotide or polynucleotide

20 sequence is defined as one that can hybridize with this nucleotide sequence, under
stringent conditions.

"Stringent hybridization conditions" is generally but not necessarily understood
as the chemical conditions that permit a hybridization when the nucleotide sequences
have an identity of at least 80 %, preferably greater than or equal to 90 %, still more

25 preferably greater than or equal to 95 % and most preferably greater than or equal to
97 %.

The stringent conditions can be obtained according to methods well known to a
person skilled in the art and, for example, by an incubation of the polynucleotides, at
42° C, in a solution comprising 50 % formamide, 5xSSC (150 mM of NaCl, 15 mM of

30 trisodium citrate), 50 mM of sodium phosphate (pH = 7.6), 5x Denhardt Solution, 10 %



15 dextran sulfate and 20 g denatured sal non sperm DNA, foll owed by washing
the filters at 0.1x SSC, at 65 C. Wthin the scope of the invention, when
the stringedyo8yiagi di zati on conditions permt hybridi zat iggyedo2ikee

nucl eoti de sequences having an identity equal to 100 % the 5 nucleotide
sequence is considered to be strictly | ementary to the nucl eotide
sequence such as described under a). It Is understood within the neaning of
t he presentlextranesitliabn anth A0 phdemokbd chintter seqUBDNAg, fodlopké entvashing dha

nucl eoti de ie%ueﬁce §§Ppri goe at | east one anti-sense SNP according to the
i nvent i on. fHgr sl,x - 3Q r’r‘;i e, if the nucleotide sequence conprises the

SNP g771 c, its @‘&g)g 3 i q i : otide
g at the equi valxgi?il?ﬁg? & p sﬂfﬁgﬂwgiﬁi&&{l’ ﬁ%ﬁ@?%&?ﬁgﬁpﬂﬁgﬁﬁét&? P@ﬁggﬁd/ or
anpl i fi cat pemibhylaigizdtionundlteotudmtide spriescasdasingNR. iderdtBy Ehyeal po ¢ 6@ P4, the
inventiqn also has for its object the use of all qr part of: a) a .

pol ynuc%eofl}@goquv PYEBE D CQ%&%‘# denis PE}IC%lﬁr%%ﬁﬁ%“PVa%ﬁ ty dhe uslsotige
identity, Sé*q%ﬁceog@flgg abdcyib8Puddet gentity and particularly 100 %identity)
with the nucleotide sequence SEQ1D NO 1, and/or b) a polynucleotide
accordi ng to thé& isrmpdetsiood withip thesmeaning of thegrressneinShRiaOthanthe rmiigleotide
identify, hybridize and/or anplify.all or part of a polynucleotide having
80 to 100 S59"SH% F?‘i}pf(g&eé{aéﬁé or %{%F%%é?qt%acwmﬁﬁ%t ,leﬁ%roélepar“glrse@%%l y 95
% identitgNendcpdidd ©uhainh¥ntld0 % identity) with the nucl eotide sequence

SEQID NO 1 or if necessary its coding sequence (from nucleotide 639 to
nucl eot'i0de 1208§hus.ttopexpgpley idtestuslsatife sequcaen comprists theeXP Wdlenies

' £t i . - 1c, .
Gonot ypi g oma PP R iuglebAP siRba@dihriies (R BG R R HI bee of
i nvention eaogiabh §7has for its object the use of all or part of: a) a

pol ynucl eotide having 80 to 100 %identity (preferably at |east 90 %
identity, 30 nore preferably 95 % identity and particularly 100 %

identity) YWhARERSIIHESER5AHE anSBANEPEEaaER ok R b nudieod i odinridfR 024486156
PCT/ EPO2/ 05229 16
15 The present invention also has for its object the use of all or part of:

a) a polynucleotide having 80 to 100 % identity (preferably at least 90 % identity,
more preferably 95 % identity and particularly 100 % identity) with the nucleotide
sequence SEQ ID NO. 1, and/or
b) a polynucleotide according to the invention comprising at least one SNP
20 in order to identify, hybridize and/or amplify all or part of a polynucleotide
having 80 to 100 % identity (preferably at least 90 % identity, more preferably 95 %
identity and particularly 100 % identity) with the nucleotide sequence SEQ ID NO. 1 or
if necessary its coding sequence (from nucleotide 639 to nucleotide 1208), it being
understood that each one of these sequences comprises at least one of the following
25 SNPs: g771c, 808Ins(a).

Genotyping and determination of the frequency of a SNP

The present invention equally has for its object the use of all or part of:
a) a polynucleotide having 80 to 100 % identity (preferably at least 90 % identity,
30 more preferably 95 % identity and particularly 100 % identity) with the nucleotide
sequence SEQ ID NO. 1, and/or



b) a pol ynucl eoti de according to the invention conprising at |east one SNP
for the genotyping of all or part of a pol ynucleotide having 80 to 100 %

identity wpiakersably at least 90 %identity, nore prefergdye®dodmbdentity
and particularly 100 % identity) with the nucleotide sequence SEQ ID NO 1

or if necessary its coding 5 sequence (1f6r om nucl eotide 639 to nucl eotide
1208), it being understood that each one of these sequences conprises at
| east one of b)agolyoluclzotidgadditng @ fHd mvedBilovaim)sing Adest eier§NP O t he

invention, the genotyping.nmay he carried qut on an individual = or a.

popul ation of | Rt %@F@lnwﬁﬁmaﬁ@f@%ﬁyw?wﬁﬁ BevipE e 109 % leRBtY pi ng
is defined of ; ] loQF : SO o/an

i ndi vi dual @g%e%‘b%&ggﬁlggté %)&r?ntﬁ;tfy’ #&f@%ﬁfﬂéﬁlg% %géleﬁlt pge]ﬁc]%nm s‘%{l@e%@ t/ fle

al | el es presetity) avitloriee ancleotide sgpendd SEQoED. NOPobwdr aif | meeesshryi midi aodihgal s

i s understood as roup of, i ndividual cted.in rand or non-rapdom
f 2shi on® THaSER G0 BT 410 tenirimAe 1206 Herine ureRoa B e ont
pl ants. 15thle’§eu§é|qhé’nce§ Q&nﬁfié%'é%t I%Bst'oﬂ@bi’ﬂfélf@lh&wﬁg@Nﬁs.sgﬁ 1t 8(58?%’{5). 10

i ndi viduals, preferably “from 100 to 300 individuals. The individuals can

be sel ect ed accAcdindipgto thé giventiich thecgenptypingamey bdicagiel@ut heian ingiMisval ype,
not ably those wh aretaf .ected by the follow ng disorders and/or diseases:
car ci nonas?rar@?lﬁﬁ?ﬂﬁi’s? lPé}Wﬁglﬁas, | eukeni as and cancers of the liver, neck,

head and 20 ki digitin tl@eaﬁl@argtégaﬁﬂlbaﬁvéﬁﬁ@ﬁ,ag%%typﬁpgti@la@hhgd &4 SpRREeS PYER as
those that are not connected wth the immune systemlike, Tor exanple,

obesi t Y0 i determminetion of shagenotype paran tndivduali erapf a perdationnef [indiwidnalsat i ti s

B and C and AILDS, pne | a ulcerative colitis j seases of the central
mervous oy Cra Pt eERR TR g BTl 4 oRe P o faeatedBAZCh: Sophr eni o and
depression, the"P@juionT iaflividusBUG Gidedst@RNaPl @kdusp oh@dlvidi@lsofel ¥ is
anem a in dialyzed 25 patients, allergies, asthm, nultiple sclerosis,

ost eopor osfagdoms g¢j aepgandome ufeshiend Hieser indigdualey ¢iin'be diuseas.e  aninelsi mune

di seases i der trointestinal disorders or even disorders
a&gcrgb%%@g@fs ?\)r P%ﬁ?s.

connected wt erapy treatnments. A functional SNP according to the
inventitén i s pr&kedlbhltye geouptoffadividnala copppisésaat leastolf) indtlidiathy gireferaBby

Mul ti pl e technal ogi .exi st which can be inplenmented in order to genotype
SNPs (see %6‘?’61]@03}0 kndpigralicogenomi cs, 2000, vol 1, pp 95-100. "High WO

02/ 086156 PCT/ B2 Qfddhls can be selected according to their ethnicity or according to their
phenotype, notably those who are affected by the following disorders and/or diseases:
carcinomas, melanomas, lymphomas, leukemias and cancers of the liver, neck, head and

20 kidneys, cardiovascular diseases, metabolic diseases such as those that are not connected
with the immune system like, for example, obesity, infectious diseases in particular viral
infections like hepatitis B and C and AIDS, pneumonias, ulcerative colitis, diseaéés of the
central nervous system like, for example, Alzheimer’s disease, schizophrenia and
depression, the rejection of tissue or organ grafts, healing of wounds, anemia in dialyzed

25 patients, allergies, asthma, multiple sclerosis, osteoporosis, psoriasis, theumatoid arthritis,
Crohn’s disease, autoimmune diseases and disorders, gastrointestinal disorders or even
disorders connected with chemotherapy treatments.

A functional SNP according to the invention is preferably genotyped in a
population of individuals.

30 Multiple technologies exist which can be implemented in order to genotype

SNPs (see notably Kwok Pharmacogenomics, 2000, vol 1, pp 95-100. "High—



17 throughput genotypi ng assay approaches"). These technol ogi es are based
on one of the four followng principles: allele specific oligonucleotide

hybr i di zafvgog/0s@iss gonucl eoti de el ongati on by di deoxynucl ggtr/gi@soenbi onal |y
in the presence of deoxynucl eotides, |ligation of allele specific

ol i gonucl eotides or cleavage of alleleqgpecific 5 oligonucleotides. Each
one of these technol ogies can be coupled to a detection system such as
measur ementhrayighpity gepptypingasisay kpproacheiprEwse tesbnologiesrarssbaspbon poeref the.

Ge i .abl y. b. ied i ni i ng..with hot .ddNTPs (2
G T rer ont GRRUSER et Hior Sl MerdhaRERE Tl dicaiabeiee°
di fferent gempatibably eHdeaiiREdotidel HRBAAG! i@ Nth¥d frosedc® ArattAeHudlédiRgscence

scanner. The = 10 mi ni sequencing protocol wth reading of polarized

f 1 uor escenkgatiopp-ofD) allede hpdcsly eligmuglspiedesencre Hetvaek zatli olele  specific
Tenpl at g- dj erm.hat o ncorporati-on) i,s I kno .0_a_person
skill edgi n&igr%i)é{l%l%&d%t Egaahngrﬁ)eeg%égfzsfeﬁg (())uqtgle'(c)én‘;)aé1 bp?r %@Bktd tSbat %@%@8“5%’ @gf‘

anpl i fi catueh abynepalrymeiasgalirectiipolaiieed fluedsdeReRbr afasd Grcldietef. each
i ndi vidual. This PCR product is selected to 15 cover the pol ynucl eotide
geni ¢ regi on coHeRARIAG camaotblidbeerraspouiaby axnispienging vathehotiddNTRs @cr
t her nocycl | L . for a
Feadi ng. of CEEY SERNES Flklll 0B A0 1R R R Bl A LA AR R SURFARIER anc
em ssion Iabdledr ddNTRS), i it esminegtionalwids of polagzddabloeeschiaee Scamer.r dper t ed
on a gr,aph. . For the PCR anplificatio in the case of one SNP of the

10, minieaugHing D9ecq W“Llﬁ%% @Ob%qZﬁ%%él?reﬁ%lﬁ%éﬁﬁ- Bl echnolpgyti |y be

i nventi

sel ect ed by,gR&IEO nPélEf&%eltﬁ)ﬁ h@mﬁalez@e-giﬁéct ng.greghgﬁm&%ﬁcﬁﬁogaﬁhs i @n“f%get he

SNPs of the 1 nvention. For exanp e se anti serise nucl eot
sequences Kmwnthe feGRn skiffpdiif itleatrf. on prinmers can be, respectively: SEQ ID

NO. 4: Sense prijper: TTCAAGGTITACCCATCT 25 SEQ ID NQ.. 5 ti sense prinmer:
TTAGTCAAT CACGATEATTEE FREHAE! BbF IRk gheredoss AHRLSSHNT Y B3PPoresr o
f ragnment k@l‘éﬁﬁ&aé‘tidrﬁggﬁlt') 8f the EIGANIER ik HESualf ‘Tﬁfg?l\%@lpg&idcfi% sefettddQo

nucl eotide 1245 in t nucl eoti de sequence SEQ | A statistical
anal ysil8 ofovehdefpobmuelsolide geriadzical ¢ontainipalthedtidied ShEuédey jhedagsthpdn 30 by

(ne, 91 AR AapRRuSh L B, PG bR BB e B0
and their @hdihgidiuthe dabéled tHases by using fluorophore specific excitation and emission
filters. The intensity values of the labeled bases are reported on a graph.
For the PCR amplification, in the case of one SNP of the invention, the sense
20 and antisense primers, respectively, can easily be selected by a person skilled in the art
according to the position of the SNPs of the invention.
For example, the sense and antisense nucleotide sequences for the PCR
amplification primers can be, respectively:
SEQ ID NO. 4: Sense primer: TTCAAGGTTACCCATCTCAA
25 SEQID NO. 5: Antisense primer: TTAGTCAATCAGGATCATTGC
The nucleotide sequences permit amplification of a fragment having a length of
655 nucleotides, from nucleotide 591 to nucleotide 1245 in the nucleotide sequence
SEQ ID NO. 1.
A statistical analysis of the frequency of each allele (allelic frequency) encoded
3Q by the gene comprising the SNP in the population of individuals is then achieved, which

permits determination of the importance of their impact and their distribution in the



WO 02/ 086156 PCT/ EPO2/ 05229 18 different sub-groups and notably, if
necessary, the diverse ethnic groups that constitute this popul ation of

i ndi vi dualy® o2/8€15genot ypi ng data are anal yzed i n order to gatrpmoe2bhe

di stribution frequency of the different alleles observed in the studied
popul ations. The calcul ations of the 54allelic frequencies can be carried
out wwth the help of software such as SAS-suite(r) (SAS) or SPLUS(r)

( Mat hSof t ) . difffeent sippamobsomdfotetily, ineedsiary dihs divietretetions gofupa tiBRonstitutehe

i nvention at rsoss Eﬁffelgwg gthnl c groups of the popul ation of individuals
can be car é’d’pB OBy WERRS T the software ARLEQUIN(r) and SAS-suite(r).
10 SNPs of the |W@@nb%1@dﬁ@&%tdnﬁlyﬁ?d {dr8er t%@ﬁrﬁat% tRNES {REbA ¥ﬂegﬂency

f uncti onal sequences of %enes e.g. promoter, splicing sites,
region) ar eof] hrediffercnt pleley pbearved inefhwt gudied p@p@le‘a@@ Sscepeuligidnist of thle

t f t | t. | | k f
the 1 aohe PRl ORISR bF o@eed o Sy BEfi &Y eliR dhecs SRSeakde ™'
t at d, ; :
e Snd sompseapentio oy R 86t Raletny St SSRETT
al . (2000) thPhavam&omgxemmdmﬁer&ntBékhﬁE gtﬂolbnabf theLpopul 210009 f inTJiviéute c2B8 be

1898-1899). he present ipventjon_also concerns a databank conpri sing
at | east oncé1rr Olltﬁ%n#‘@m %t?\ﬁhﬁéO%NP@ %WE@EHN@(P@@%A(S{W“@I@} a pol ynucl eot i de

of the IFNa-17 gene. 20 It is well understood that said SNPs are nunbered
in accordance with the nucleotide sequence SEQ ID NO. 1. This databank may
be anal 1 eNRy oftb¢ evantiingg geheiid shikesd. | y rel evant associ ations between:

i) at least on f ol SNPs: g771c, 8081ns (a), in a
|(ool) ynucl eot i de 3\”?’?1}9 §l§é Wﬁgﬂf% f{j’éﬁ@na]asﬁauf(nic?%o LALE Eal PrOMOtET. Splisi8g ance
to a di seasges N@écﬁ‘n%”r@élgﬁ)alﬁfey 1ikb1 Q’etd)lbgsﬁggcﬂ?nl\éﬁ%d H di%géarsﬂfceg‘g %Qﬁj for

deternmining statistically relevant associations between at e SNP
sel ected frrgm’ttam? g@lblﬁ@\lPScémmnahgorOMOgﬁm p8OBENs@lablei mairltms | flelNathd 7
gene, and a di of resista ceto 1Ogl ase..co Hagg WO 02/ 086156
PCT/ EP02/ Oég%l ca ono one or severa genes involved 1n these disease states afid, consequently,
15 may be indirectly related to these disease states (See Cargill et al. (1999). Nature
Genetics 22:231-238; Riley et al. (2000). Pharmacogenomics 1:39-47; Roberts L.

(2000). Science 287: 1898-1899).

Thus, the present invention also concerns a databank comprising at least one of
the following SNPs: g771¢, 808Ins(a), in a polynucleotide of the IFNo.-17 gene.
20 It is well understood that said SNPs are numbered in accordance with the
nucleotide sequence SEQ ID NO. 1.
This databank may be analyzed for determining statistically relevant
associations between:
(1) at least one of the following SNPs: g771c, 808Ins(a), in a polynucleotide of the
25 IFNo-17 gene, and

(ii) a disease or a resistance to a disease.

More preferably, the present invention concerns a method for determining
statistically relevant associations between at least one SNP selected from the group
consisting of g771c, 808Ins(a), in the IFNa-17 gene, and a disease or resistance to

30 disease comprising:



19 a) Genotyping a group of individuals; b) Determning the distribution of
sai d di sease or resistance to disease within said group of individuals; c)
Conpar i ngwige/genet ype data with the distribution of said pHisEa305025
resistance 5 to disease; and d) Anal yzing said conparison for
statistically relevant associations. Thggpresent invention also concerns
the use of at |east one of the following SNPs: g771c, 808lns(a), in a

pol ynucl eot i d® d&ienphping-NgrotF ofjmdeviddads; devel opi ng di agnosti ¢/ prognostic
kits for a disease or a resistance to a disease. 10 A SNP of the invention
such as defi nigd Detexvieningthd distibudod by said disedse @clekigtaneswodibaabetithth said

di sease or a resistance to a disease. Preferably, these diseases may be

t hose which ar e S8 MHdAdiyiduslsnt j oned above. Expression vector and host
cells. 15 The present invention also has for its object a reconbinant

vect or conpri®i ffgpraparingdhe gerpieepdata miid| the distiébudion of dhidglisease prerdsistanae i on.
Nuner ous expres%i) AeSASLETE can be used, including without limtation
chronosones, episones,”’ and derived viruses. Mirre particularly, the

r econbi nant éecto s.used, can be dgri v?.d.from acterial .plasm ds,

transposons, YedSPhEisSbeompasispm i satisficallydplskine as5P8REPNS: hr onpsome

el ements, VirusqheSpesbndInRaAGH QKb dbhiceB@Rhd LITBF 2V Id4S 6% SP@t: ﬁﬁlovs(}{ﬁ’%
vacci ni a viruses, adenoviruses, fox pox viruses, pseudorabies Viruses,

retroviruseNPsTiggg kc,r §8dndfanmanta pelynoclsotcimnot theallilyodd gasnifat devebddgeni d
deri vati vea, The,  nucl eqt %de sequence can be inserted in the reconbi nant
expr essi on HASRPTIC/ M) SHASHA 1S for aslisgasq onarssistapes 19 afkscadfi skilled in the art

such asg for examein of BRSEntAR Al Aeaaemold VELECHAR, LOMAG
LABORATORY MANUAL, Sanbrook et al ., 4th  Ed., & o ngéil?gr or d??%%fat ory
Press, Col dssSpriadgo ldalitpase o re¢sista@@0b .a diease.econbi nant vect or can incl ude
nucl eoti de sequences.that control th regulati on . of the pol.ynucl eotide
expressi on as mgrftggg}ynﬂrbeﬁ%&s?aags @%g‘ém?é Wﬁé‘i&ﬁﬂr‘?fi? daégpepﬂé“ C¥&si on
and the transcription of a polynucleotide of the invention and the WO

02/ 086156 PCT/ EP02/ 05229 20
Expression vector and host cells.

15 The present invention also has for its object a recombinant vector comprising at
least one polynucleotide according to the invention.

Numerous expression systems can be used, including without limitation
chromosomes, episomes, and derived viruses. More particularly, the recombinant
vectors used can be derived from bacterial plasmids, transposons, yeast episomes,

20 insertion elements, yeast chromosome elements, viruses such as baculovirus, papilloma
viruses such as SV40, vaccinia viruses, adenoviruses, fox pox viruses, pseudorabies
viruses, retroviruses.

These recombinant vectors can equally be cosmid or phagemid derivatives. The
nucleotide sequence can be inserted in the recombinant expression vector by methods

25 well known to a person skilled in the art such as, for example, those that are described
in MOLECULAR CLONING: A LABORATORY MANUAL, Sambrook et al., 4th
Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 2001.

The recombinant vector can include nucleotide sequences that control the

regulation of the polynucleotide expression as well as nucleotide sequences permitting

30 the expression and the transcription of a polynucleotide of the invention and the



transl ation of a pol ypeptide of the invention, these sequences being
sel ected according to the host cells that are used. Thus, for exanple, an

appropri alve) ®@a868ki on signal can be integrated in the regixpapsyect or
so that the pol ypeptide, encoded by the polynucleotide of the 5 invention,
will be directed towards the lunen of the endoplasmc reticulum towards
the periplasmc space, on the nenbrane or towards the extracellul ar

envi r onnmenttrandlagorpp£8 entypeptidendfi the imleator alsest gequensesobging selectébsdcoedihg
conprising a, reconbi nant vector according to the invention. The

i ntroducti 5ﬂﬂl§fh°ﬁ1‘gi%rsgﬁa6ﬁ{ﬁ‘ﬁﬁ t vector in a host cell can be carried out

10 according to hegs : : : Kj pn.t art
such as those (;F;%E:’r if)cge%)gai %Ziéfa b rﬁ%%%%ﬁ&&wﬁ%{%\%vlg%&w e‘?ﬁ)gQ/itgget
al ., 2nd edecomhita@t awectdr | do Hrabfthes giotypaptidey heedednby the §b]yranitofidd BEWhAR

CLONI NG - A. LABORATORY NU , h t fecti b | cj
phosphat®, DYPHRRf eodxpeﬁffﬁég‘ﬂéﬁgg%lf‘%ﬁg of ﬁ%@h@?ﬁ%r&%{e\%i Tr%?v E :J‘ f,

transfecti qRripMsERIIpREY, 6n tHOmbmBiAE or BRI AP OFRick Mfllar LA AbRHNEL | On or
i nfection. "The host cell can be, for exanple, bacterial cells such as cells

of streptococci ,Thespegsenil boeson dso des i fonritBabjdct us mgbtdelli sompesing of

fungi such _as ) | s..a cel]s.of ..Aspergillus, Streptonyces, insect
cells such rgcgn%bgﬁnivoﬁgﬂcgg%p%ﬁoat SOV o f Spodoptera Sf9, aninmal cells,

such as CHO, COFheHakadudtba 7of BEltecddilifna® ek i a2R6kt eBdin ROcAHEY Dupf the
subject to treat or even plant cells. The host cells can be used, for

exanpl el0 t geesipingde methesdsyihabae geelbknaveto 2 porsan iskilledin ke al tshefeapthodact in
h tical o conpesidi il inafter. .2 tide.
Phe prosont e TR BT TIRSOYIG VO SRITAR ISR OBY, Blvisi7 ofopdPER: '

conpri si ng MeGraanililb Profedsisegu@nbshivayi nIpsataddeadOI BT RAREULONING: A
preferably at |least 90 %identity, nore preferably at least 95 % identity
and still FSRORAOR AMANY Ale aliraosegh @antaasiectignt by afalcigm phesphate; 30

D he o st S5 O A oh ORI BT g 7
posi ti otfs lipids, electroporation, transduction or infection.
The host cell can be, for example, bacterial cells such as cells of streptococci,
staphylococci, E. coli or Bacillus subtilis, cells of fungi such as yeast cells and cells of
Aspergillus, Streptomyces, insect cells such as cells of Drosophila S2 and of Spodoptera
S9, animal cells, such as CHO, COS, HelLa, C127, BHK, HEK 293 cells and human
20  cells of the subject to treat or even plant cells.
The host cells can be used, for example, to express a polypeptide of the

invention or as active product in pharmaceutical compositions, as will be seen

hereinafter.

25 Polypeptide.

The present invention also has for its object an isolated polypeptide comprising
an amino acid sequence having at least 80 % identity, preferably at least 90 % identity,
more preferably at least 95 % identity and still more preferably at least 99 % identity
with all or part of:

30 a) the amino acid sequence SEQ ID NO. 2, or



24 and 189 of the amno acid sequence SEQ ID NO 2, it being understood
that each of the am no acid sequences under a) and b) contains the

f ol | ow ngwepiodgnse&NP: (A5R. 5 The pol ypepti de of the i nvenidmarpossspaequal |y
conprise all or part of. a) the am no acid sequence SEQ ID NO. 2, or b)
the am no acid sequence contai ni ng thedzaim' no aci ds included between
positions 24 and 189 of the am no acid sequence SEQ ID NO 2, it being
under st ood t bathe@adho efidtsequente rompuisidg seqaemoassidsndeluded betmdel pogibosai ns

the 10 follonn di SNP: 5R.Th tide of the invention can
nore parti cu?gﬁcgl@g?#stggf‘mb@ At ?Werbcggtg%gw&%g)i_t he anino acid sequence
SEQ I D NO. jtdeir@luddbrstdifd B ROhaEiHE: SHAYRDTEGHaE DARY o) RBd BNLARAAS S

i ncl uded between positions 24 and 189 of the ami no acid sequence SEQ ID
NO. 2, 15 fallowéngepdimeieNBt g48Rt hat each of the amino acid sequences under

2) and ) cont a5, oo 10 GAYLROSNT, ISR ThE present | nventi on

al so has for its o an 1solate onprising an amno acid
sequence havi ng) tht am@asdciBequenddeSEQ Iy N(or Bfoer ably at | east 90 %identity,
nor e preferablg at least 95 %identity and still nore preferably at |east
99 % identity Dpibedmin agiq sequense qonpning sheianrne afidsinghidgd delsen pesitpD | D
NO. 3, or b) t an?cf’]; b g SN ISt am no aci ds included
bet ween posi tlﬁ%ns ?’%ﬁgég@ of ?ﬂg&g%&%@g¥wd&9ég%ence SEQID NO. 3, it
bei ng undeitdegdimidentoodahir «th tofi gheaamino aaidi Bqsageennds a)adéb) ajntsins tHe)

cont ai t 25 fol.l ow ing SNP: H57Q frame 57. The pol ypepti de of
the i naént Fﬁwwd%cmﬁ\@gﬁgglgn se all or part of: a) the amno acid
sequence SEQ | DrNGho3p&tidlof HEndEHHRA oAt hdrSSAHENSSy CHERE bBAING: fheo@N NO

acids included betweén positions 24 and 57 of the am no acid sequence SEQ
| D NO. 3. 30 Tadhpemyqsesid skyuoticet3Q IMWNEht 2,0 can nore particul arly consi st

8f2 / 813|6 12% g‘éfr} @%&5 F@%&%ﬂf Ee%rl?elrl]c% c%%- a(ljnirsléa 24 ifo gc':% {n%)luueod bg’fwe(e)lg pc\{glations
24 and 189 of the amino acid sequence SEQ ID NO. 2,
15 it being understood that each of the amino acid sequences under a) and b) contains the
following coding SNP: G45R.

The present invention also has for its object an isolated polypeptide comprising
an amino acid sequence having at least 80 % identity, preferably at least 90 % identity,
more preferably at least 95 % identity and still more preferably at least 99 % identity

20 with all or part of:
a) the amino acid sequence SEQ ID NO. 3, or
b) the amino acid sequence comprising the amino acids included between
positions 24 and 57 of the amino acid sequence SEQ ID NO. 3,
it being understood that each of the amino acid sequences under a) and b) contains the
25 following coding SNP: H57Q frame 57.
The polypeptide of the invention can equally comprise all or part of:
a) the amino acid sequence SEQ ID NO. 3 or
b) the amino acid sequence comprising the amino acids included between
positions 24 and 57 of the amino acid sequence SEQ ID NO. 3.
30 The polypeptide of the invention can more particularly consist of all or part of:

a) the amino acid sequence SEQ ID NO. 3, or



b) the am no acid sequence conprising the am no acids included between
positions 24 and 57 of the am no acid sequence SEQ ID NO 3': Each of the

am no aci weeadenees under a) and b) of said pol ypepti de rmayr/@s3@s2260npri se
the SNP (A5R. 5 Preferably, a polypeptide according to the invention

contains a single coding SNP selected Jyomthe group consisting of: GA5R
H57Q frame 57. More preferably, the polypeptide according to the invention
conpri ses am nb) theiaging 4acidhrssqegnce S@narfrisinge therianvnaicitlss égbeied ebed®med D NO.

2, and has the I R .10 Nor refe .pol ypeptide

according to tﬁéﬁﬁ%ﬂ\}%ﬁﬁ%@?zﬁﬁ%? %lgaﬁ’r%%ﬁg“enﬁ%ﬁﬁg@ﬂ\@r jugh” 57 of the

am no acid sequeaanfaﬁ@akrﬁm\lﬁkid?seqlﬁeesn&ﬂsem)taﬂdrw%ﬁéammagp%}tihy nfl§SaldPr 1t
e

obj ect a process for_the frepar ation of the above-descri pol ypepti de,
in which acpPeuscdts b)Y ddétied host cell is cultivated in a culture medium

and sai & pol ypeptd LS, f : - . ' 15 .Th :
pol ypepft?k i de canp ég&g&)}?i 1@ i@?@%’gg‘% ia%%’f‘%hﬁlg%o ‘t':[ !#eh oesP&gg?@nscauF%lgfeecm um
accor di ng SdPreetehtedsronette deovgwentistiag pIGBIGR, SIS0l fednd A7t he art such as

precipitation wth the | p of chaotropic agents such as salts, in
particul ar amo Oﬁ?npg‘%f’rﬁgg’e?hee%lé(ﬂﬂ?t{de e Bigetoothe tipy eRion, aBisEE amincd,

aci @ extr agiiions hAMPISHIRAR: GALRTREOURPRL SpONE RO KSR coging

{
chr omat ogr aphy; hydrophobic 1 nteraction romat ogr aphy; i ni
chr omat ogr &pWYG4IR:dr oxyapat i t e chromat ogr aphy or excl usion

chr omat,qgr aphi e "Cul tu dium' is understood as the nediumin which the
pol ypeb@i de of ﬁ/lr‘i’ée pﬁf?féhlg’i’ g‘fP P‘éﬁy?%lldﬁtaéﬁf’rgﬁngptﬁrtimilgiﬁ?mtf’ﬁi CONHEWFLATE®RN be
conposed 0&:&1@@4%d@@dﬂh@@iﬁ%&&%@é%ﬁqmmb! ular lysate.

Techni ques well known to a person skilled in the art equally permt the
latter to give BbeRresentduydaniien cgndlbr hastfooits phjectvepobssgeptliedeeparftidnhef 25

ouri 11 cat i 0 By BB KATR R SRS BT el B B Pl
i nvention akslaurbardfuoi and Sidpplgpéptileps RoREE Hodi HRURIFY MEdiam,

i rmunoigeci fic antibody. "Antibody” is understood as the monoclonal,
pol ycl 8Ral , chi hB$ PelypPeptids) @nchepwifiedsstaiiing ffome dba hostirslis equlhse wediunas t he

Fab frag neﬁgc%rdhilé"fbl HALO& FaPrbwih Wﬁ'&%nost?(meidr]n the art such as precipitation with

the help of chaotropic agents such as salts, in particular ammonium sulfate, ethanol,
acetone or trichloroacetic acid, acid extraction; ion exchange chromatography;
phosphocellulose chromatography; hydrophobic interaction chromatography; affinity
20 chromatography; hydroxyapatite chromatography or exclusion chromatographies.

"Culture medium" is understood as the medium in which the polypeptide of the
invention is isolated or purified. This medium can be composed of the extracellular
medium and/or the cellular lysate. Techniques well known to a person skilled in the art
equally permit the latter to give back an active conformation to the polypeptide, if the

25 conformation of said polypeptide was altered during the isolation or the purification.



expression library products. An i munospecific antibody can be obtai ned by
i muni zation of an animal w th a pol ypeptide according to the invention.
The i nvenigoi/dbse rel ates to an i nmunospecific anti body frgrEpopesnpepti de
10 according to the invention, such as defined previously. A polypeptide
according to the invention, one of its fomagnments, an anal og, one of its
variants or a cell expressing this polypeptide can al so be used to produce
i mrunospeciAnibogigsi bodi es. The term "i mmunospeci fic" neans that the

anti body possess a better affinit 15 . far the pol ypeptide of the

i nvention than f§$36¥ﬁ%Ft68F§ @bf%ﬁ%gaﬁﬁ3ﬁﬁ%iﬂEFﬂgap%£SSsa‘F.°qung an
innunospecﬁhhﬁmﬁﬁp&ﬂﬁa&ﬁ&maﬂn be obtained by adm nistration of a

pol ypeptide of the invention, of one of its fragments, of an anal og or of

an epitopic fraghiodsrisamdersioet ies dhepneresiongl, alyslosal, phinedrisosingde chaing

, . i ) X
e 1 gAY DGRl T S65RL PO RSEL BB SRR oo

typi cal netdxpassioadibeary iphwkyts. pr oducti on can be used, starting from cell
|l i nes, such as tgg.hybrido techni que (Kohler et al., Nature (1975) 256:
495-497), the triBiEREORRRCHlfeanttnody Highehbe pblaiwed byrippruniziton: &l Amiagiveal

(Kozbor et @ apb (oTo}Y ¥ @83k 72) and the EBV hybridoma
t echni que (Col gpet a .,e " T%re Bv-éuﬁr%g)na technique and its application to

25 human | ung calzemveniion Bsnoelatesato AmtimbpotiogcHivdartioder fof hepalyyer(tidel .
27, S Si Mol ecul ar . an | ] ul ar Bi ol ogy, New Series) (eds.
RA Re feﬁ%gg@mam%?%&vwﬁfonpwchﬁ%sgﬁe%rawow%u ss, Inc. N.Y., 1985, pp.
77-96). The techgi e RbAIR ©HR MhvaMtdnd 88 oMECNRLNA) a8 Yedl08SD
descri bed, for .eﬁgﬁﬁﬁg,? n USI%%tent_Kb. 4f946? 778 cag'équal¥§gbgﬁéged.
30 Transgerifsc varianial & guedll gzpressieg thisr pelyasplde, camnlseqbal isedbd ysediiceo

pr oduce hl{rr}la&i z%d afnlﬂi t% di,ies. WO 02/ 086156 PCT/ EP02/ 05229 24 Agents
i nteracting WTH R FE Cpaor} &Bgﬁl de of the invention. The present invention

equal Iy has for THesteghj "ﬁﬁhuﬁos?é@iﬁ@s $nehf$ tHahehel ARIBbHY pEREIsEH a BettePiXRAGNT

activat{ng or inhibiting a polypeptide according to the invention,

conpr i sthg:fosthgjpolymeptideqfdhainvaptien than faoghms palyRertidse keywe onibe psiongrta
pol ynucl eoti de aggonding bfcific antibodies can be obtained by administration of a
polypeptide of the invention, of one of its fragments, of an analog or of an epitopic
fragment or of a cell expressing this polynucleotide in a mammal, preferably non
human, according to methods well known to a person skilled in the art.
20 For the preparation of monoclonal antibodies, typical methods for antibody
production can be used, starting from cell lines, such as the hybridoma technique
(Kohler et al., Nature (1975) 256: 495-497), the trioma technique, the human B cell
hybridoma technique (Kozbor ef al., Immunology Today (1983) 4: 72) and the EBV
hybridoma technique (Cole et al., “The EBV-hybridoma technique and its application to
25 Thuman lung cancer,” in Monoclonal Antibodies and Cancer Therapy (Vol. 27, UCLA
Symposia on Molecular and Cellular Biology, New Series) (eds. R.A. Reisfeld and
S.Sell), pp. 77-96, Alan R. Liss, Inc. N.Y., 1985, pp. 77-96).
The techniques of single chain antibody production such as described, for
example, in US Patent No. 4,946, 778 can equally be used.
30 Transgenic animals such as mice, for example, can equally be used to produce

humanized antibodies.



the invention containing at | east one coding SNP, b) the preparation of
host cells conprising a reconbi nant vector according to a), <c¢) the

cont acti nygadyoBest cells according to b) with an agent to geg/imsioeds and d)
the determ nation of the activating or inhibiting effect generated by the
agent to test. 10 A polypeptide accordigng to the invention can also be
enpl oyed for a process for screening conpounds that interact with it.
These conpounds can be activating (agonists) or inhibiting (antagonists)
agents of , ivi.ty of a.pol Ptide according to the invention.
These conpothUSCaf— oty e PPEHU 1SV r at es of a pol ypeptide of
the invention. @H@g@@éﬂt GRRenBbn 8dually hASIdEs ro%{bu EPhRIcB&IbS tHeNddnBRERRIOY 1
(2), Chapter 5 (1991). In general, in order to inplement such a process, it
is first desigeabr@divesngeoabibitingppelppaptide acdosding tethednvantionexmpesinga

I id ' ' 10N, h |l o f | e,
Col 1 8°0F b PloBSad P s Bl o ek e A Rige Koo 1

E. coli. 20 Theseemidhlcontaininaiasme exdingSN®, of these cells are then put in
the presence of conpounds to be tested. The binding capacity of the
conpounds t o WéerEragion;of Rost kellsremppaipg parcogiinant vectannessrdiogitoain t hen be

observed, as I nhi hit i i 0, functi onal
response. 25 Cgfﬂgpc Og?c%ge%%gaa%g%/ée&grﬂ glr e’té@?\é@ﬁ%%é@%nﬁﬁ‘%eﬁ%s&%@%n%y usi ng an
agent to be tdggteetdtermimation of e ned/ating @rinhibifing effedtysehahied b thelagerft @ditesd. SO

i ncl udgoa conpetition test, by using.a | abel ecl O{Sﬁ non- | abg}lﬁed agent. and a
| abel edconpet i £ EHRFBHAES aqeer %toe‘g HEpufecaretss s sanloyed 5y adgesss {9 be
tested gengrahes @mPehiyMbi ARkt withihi bi tion signal on cells expressing

t he pol ypeptide of the invention by using detection 30 neans appropriately
chosen accor di nhese composidsreah beacheatibgt(egerasts) MONBRIRE26BROTE)ERRAIS05229
25 Such actji.wvatin r..inhibiting.agents..can he .pol ynucleotides, apd in
certain cade' %Hgf‘z?agfglﬁ&glo &Roggéeggagﬁ%lo%%ﬁ ﬁ’@slgv 'OR- lggesﬁr%{ngf’ S

ant i bodi esequblly beXaARiLor JUtRLPESSEAlpolypepRdd O (Rl BQedih. Kok ColisaPbi gCt @
process for the identification of an agent activated or inhibrted by a

pol ypeﬂ@! devrrit Sretoer)s inolmemenelpgiehtd)obhaptenpl®8ihg: 5 a) the preparation of
a recombi nant Vﬁcée%reraiolﬁporrfiéﬁr' tQQm%leﬁl%ln%/ g'u%?ll aef))rtolcgs%, /5§ ﬁ%sg 'dggra%f% to produce

appropriate host cells that express a polypeptide according to the invention. Such cells

can be, for example, cells of mammals, yeasts, insects such as Drosophila or bacteria
such as E. coli.

20 These cells or membrane extracts of these cells are then put in the presence of
compounds to be tested.

The binding capacity of the compounds to be tested with the polypeptide of the
invention can then be observed, as well as the inhibition or the activation of the
functional response.

25 Step d) of the above process can be implemented by using an agent to be tested
that is directly or indirectly labeled. It can also include a competition test, by using a
labeled or non-labeled agent and a labeled competitor agent.

It can equally be determined if an agent to be tested generates an activation or
inhibition signal on cells expressing the polypeptide of the invention by using detection

30 means appropriately chosen according to the signal to be detected.



the invention containing at | east one coding SNP, b) the preparation of
host cells conprising a reconbi nant vector according to a), «c¢) placing
host cel | woaaRé@s5Ng to b) in the presence of an agent to mRgtmsiheds and d)
the determ nation of the activating or inhibiting effect generated by the
pol ypeptide 10 on the agent to be testxd. An agent activated or inhibited
by the pol ypeptide of the invention is an agent that responds,
respectively, b§u‘§hacéﬂé’?‘i1%?li ‘&hlb@#n%eﬂﬁﬁ%ﬂ’? ﬂ’@lﬁ’nﬂﬂe@%sp@@s@ﬁ@@a@fca@% S

pol ypeptid i Y, directly by

t he pol ypeg}tl%o Ele? t he pgg@&%{%ﬁg&]fﬁ?& 8@58 féfg{r?n%ogﬁggggé&%c%%lefgﬁl}gkrdes such as,
for exanpl e, neithe prea¢ntanventich elao has ﬁne(pbbfestajxnonassefer theddemifieativred femabl y

tyrosi ne kln ransgr.j ption factor r cl.eotides. Detection of
di seases. ﬁ‘éivaf%&ém %’Eﬁ?‘e@?’ ﬂﬂzﬁ%@e ASFOTH Bgyootg‘F SB{EnLOR, COEPEISINE o

anal yzi gg t heh %@#@&r@ﬁ’én ofcil?éc@ﬁlbﬁlahts‘§écﬁ)§ c@ﬂ(npﬁsd?gl ?&%u@f%ﬁ(ﬁjeea&‘é gﬁf ong to
the i nvention and a pol ypeptid according to tthe 1nvention |

subj ect, conph¢ lsliV??rglOatconf@@sftg aﬁ&ﬁ@stcﬁneph@ng 8NPowi ng: a) Det er m ning the

presence or tb@ﬁq abse olkjge/nucl eotide accor to t vention in
the genone of smfﬁaé 1[011 0513036;%6 PEPHPRE AP CHE ™8 \éelc BECEX P%%%‘i‘on of a

pol ynucl eot i d‘ﬁ pREIEE hestRENS Rcbidtgl tBBEithOpresdnBe 6f MHPLRGH be Easteedr M ni ng the
presence or the absence of a polypeptide according to the invention in a

subj ect; d) Betkedatamigtionef fsrmebyatingior omititingeffrsl gpepticdioy teqotypeptifet o t he

inventign in ] and/or e) Determining the functionality of a
pol ypeB?. de é’glé%"ragﬁeﬁ%b%?‘%s % invention in a WD 02/ 086156 PCT/ EP02/ 05229 26

subj ect. These AhQig@gl Qtilvated dF aeibitddSty &% goBpepedaspihtzaderitionds aHbiceat or
in a sanpl §1 froma subject. These biological characteristics my permt to

carry out @ab&ssaends, msag%@ Ys bYn#p egivagoryof épninhibitignetthéie presensp extthiss
af fected Oﬁol%epr[lldé_k of being affected or, to the contrary,

The agents, activated or inhibited directly or indirectly by the polypeptide of the
15 invention, can consist of polypeptides such as, for example, membranal or nuclear
receptors, kinases and more preferably tyrosine kinases, transcription factors or

polynucleotides.

Detection of diseases.

20 The present invention also has for object a process for analyzing the biological
characteristics of a polynucleotide according to the invention and/or of a polypeptide
according to the invention in a subject, comprising at least one of the following:

a) Determining the presence or the absence of a polynucleotide according to the
invention in the genome of a subject;

25 b) Determining the level of expression of a polynucleotide according to the invention

in a subject;
¢) Determining the presence or the absence of a polypeptide according to the invention
in a subject;
d) Determining the concentration of a polypeptide according to the invention in a
30 subject; and/or

e) Determining the functionality of a polypeptide according to the invention in a



presents a partial resistance to the devel opnent of a disease, an
i ndi sposition or a disorder linked to the presence of a polynucl eotide

accor di ngwignaidgerss nventi on and/ or a pol ypepti de accordi ngpderib@s229
i nvention. These di seases can be di sorders and/or human di seases, such as

cancers and 10 tunors, infectious di seages, venereal diseases,
i munol ogi cal ly rel ated di seases and/ or autoi nmune di seases and di sorders,
car di ovascul afiti¢%eases, metabolic di seases, central nervous system

di seases, and di - M L e p reat nents. i d
cancers and t urmlrsl%%‘?ﬁié&&%@%&%&%ﬁ%ﬁ%%pﬁ?%%%ﬁ%ﬁugg i IQiaﬁﬁmplg%m a
car ci nomas,suhjettanomas, |ynphomas conprising follicular |ynphomas and

cutaneous T 15 cell | ﬁ)ﬁﬁp@?{f&;ﬂ | eukem as conprising hairy-cell |eukem a,
chroni ¢ | ynphocytiese big AACEPIERESIRMEPFHPE] tBicrry Buidensngtic diaamasissandfto t he
liver, meckieidSad @ [ ; ' I ol rs _and
turors Chat s aang: TRt i is B Pbey R AR BT T HEREA,
sarcoma i n présents agertil redisB8ce Bahe devdl@uidnooka disawe sasindingsiide oy krfddorder

i nfections,c ising chronic hepatitjs B .20 and .C and H V/ Al DS, )

i nf ecti ous lﬁ‘ﬁ(gﬁ%%F Bg,se%ﬁﬁ@@ﬁ&l@@?otﬁesaé&%ré@,g t ﬂk?HméeémQ’éﬁP a1 2 Polypepide sai d
i nunol ogi GatdrilingRéthdwventigarunol ogi cal ly rel ated di seases may include the
rejection of tissue or organ grafts, allergies, asthma, psoriasis,

rheumat oi d ar t hrihepss diseasgs tchiplbe disdrdes sing/or Grotan’ disetissspaseh anctantarenad i ve

coliti 2 jd. L,i i seases i ncl ude such, non-i ne associ at ed
di seas 2150 agmrﬁgllbséél c&f'%gééi}sgasg%\éegg%egl g%ge}s%se lwplggmtﬁ]]@f \]}%ﬁtﬁ%fﬁﬁlaﬁ%r
i ncl ude_ Al aln&ihm&mhg dieseasnd disBﬁfeKd, R&ADHvEscias @%@@qes,%%ﬁ&&h&i%&‘s&, 8ral
depression. Said diseases and di sorders may al so i nclude healing of wounds,

aneni a in DSOYOUP sisipabdisenses and diserAers eerneeipd mithickematherepyiretmenss.al so pernits

geneti c di agnosig: pf i f resi.stance to.a WD 02/ 086156
BT/ EP02/ 05220 B 8?@8%3 i Rty ’?’81“?8eC%%’rme"sl%ar?c%o,mPrﬁF“ég é%egi‘séaélz}%mlahe
nut ant al | ekeienestedabymas, SNRphasecotipgiBidedoliitalak MteHonR. anfPreafgeakly, in

step a),. the presence or absence of a pal ynuc]eotide, containing at |east
one codﬁﬁg CSII]\IP{Y&F?W% IsHiesmnias, spmprisine duiryicsll g ifukgmicy plronist dapphwcytic

leukemia and chronic myeloid leukemia, cancers of the liver, neck, head and kidneys,
multiple myelomas, carcinoid tumors and tumors that appear following an immune
deficiency comprising Kaposi’s sarcoma in the case of AIDS.

Said infectious diseases include viral infections comprising chronic hepatitis B

20 and C and HIV/AIDS, infectious pneumonias, and venereal diseases, such as genital
warts.

Said immunologically and auto-immunologically related diseases may include
the rejection of tissue or organ grafts, allergies, asthma, psoriasis, rheumatoid arthritis,
multiple sclerosis, Crohn’s disease and ulcerative colitis.

25 Said metabolic diseases may include such non-immune associated diseases as
obesity.

Said diseases of the central nervous system may include Alzheimer’s disease,
Parkinson’s disease, schizophrenia and depression.

Said diseases and disorders may also include healing of wounds, anemia in

30 dialyzed patient, and osteoporosis.

This process also permits genetic diagnosis of a disease or of a resistance to a



5 The detection of the pol ynucleotide nmay be carried out starting from
bi ol ogi cal sanples fromthe subject to be studied, such as cells, blood,

uri ne, salwig/@/sisestarting froma biopsy or an autopsy ofpdineposubizect to
be studied. The genom c DNA nmay be used for the detection directly or

after a PCR anplification, for exanple.>®NA or cDNA can equally be wused in
a simlar fashion. 10 It is then possible to conpare the nucl eotide
sequence ofdisgassoliphedcioetbe pieseness doraliswjedtoof fe npphellde ancodedt bye a SNP

nucl eoti de .ed in the genone of the subject. The conpari son
of the nucI%%%?@@@@%S%‘%@é%n'can be carried out by sequencing, by DNA

hybri di zati on netrbegbly, by stephi),|thé yrededck e @BSRObS b %ly‘ﬁb’ﬁeéﬂicﬁ% OB HhiRing Mkt an
15 el ectrophoresis gel with or w fhout denaturi ngoagents or by nelting
t enper at ur ea§t presiodineSNIsweh gy piexionsly dpfinedgisigeingdo ba dgepteck30: ~ 1242) . Such

ol £ caf | 0nS | MfNGrccibg WP Boi0fudRaDYEH ORI LS. PERMENER, Ao tPISTIEE

poi nt can equally be revea y” nucl ease“protection
and the S bamplek &anethe bybjeh mybedtidied isgésdsicelts, blood,alrie, dajivs, e slagily fRineavi ng

agents. See.Cotton et al., Proc, Nat. Acad, _Sci. US,AJ&%QBS) 20 85:

4397- 4401. %3RSy ShAR FUGRTYRL tﬁ% %ﬁ’é@t Efb‘?Fp?t?‘g?% 5 spmyiR N R anastlee wsed dorcthe of
he i S , . q
the i nvenldeRB:i&afirRaYat dker Pg’gl?%ﬂglﬁlﬁcaﬁ&ﬂ‘%&gxa%gf% RNrAe&rEﬁ}gdzétcgf?gg%ﬁﬁgﬂagg S

wel | known to a person skil e art can used to
expr essi on uséd i apohilarfedhémt | de of the invention and to identify the genetic
t, al Sci e

55 S0 R AR SR Ao a0, b
pol ynucl eotakéeladiti@tto e fivasiiedith ¥he AuAedtidekeq@ntd8etbe¥elin A OnRNFaded by
this pol ynucl eotide (and coding for a polypéptide) according to nethods

wel | known stljegt. person skilled in the art as, for exanple, by PCR RT-PCR,

RNase protectio , .0t her hybridizatio net hods. WO

02/ 086156 PCT/ E%‘f%@’%’%w‘zg ?‘tﬁ %‘?%%‘“@% Seé%n%f “Hhe° SEs n"c‘g%é’rseﬂ%eém%sence
as wel | as byheNeohgeidizatioh anetbddsa bypadhiispdifféeenss 6O DA Frdeh@nisP ULt | on
in a subje or a sanple froma subject may be carried out by well known

met hods' ug chepharesis @ehipitie orbyitheidi denshigaseais or clanpeslfing temberatiirag
tests, VesyehfeRlcOtse@Mydt|ePAI! &lchce (1985) 230: 1242). Such modifications in the
structure of the nucleotide sequence at a precise point can equally be revealed by
nuclease protection tests, such as RNase and the S1 nuclease, by enzymatic digestion or
also by chemical cleaving agents. See Cotton et al., Proc. Nat. Acad. Sci. USA (1985)
20 85:4397-4401. Oligonucleotide probes comprising a polynucleotide fragment of the
invention can equally be used to conduct the screening.
Many methods well known to a person skilled in the art can be used to
determine the expression of a polynucleotide of the invention and to identify the genetic
variability of this polynucleotide (See Chee et al., Science (1996), Vol 274, pp 610-
25 613).
In step b), the level of expression of the polynucleotide may be measured by
quantifying the level of RINA encoded by this polynucleotide (and coding for a
polypeptide) according to methods well known to a person skilled in the art as, for
example, by PCR, RT-PCR, RNase protection, Northern blot, and other hybridization
30 methods.



5 Consecutively to step d), the determ ned concentration of the polypeptide
according to the invention can be conpared with the natural wld-type
protein w@eagtisati on usually found in a subject. A persauigkpobhe€dei N t he
art can identify the threshold above or bel ow which appears the
sensitivity or, to the contrary, the reggstance to the disease, the

i ndi sposition 10 or the disorder evoked above, with the help of prior art
publ i cati ons or Ibytepot)vandt d)cdhalpresersta the ahsmay s velichs ths cotmaratidiabf ar e

previ ously ntioned. In step e), the.determ nation af the functionality of
a pol ypept ipgglps}é% or %ﬁcﬁ&ﬂ’f‘%go ﬁ’ﬁé%‘fer‘i‘\%}%t"i‘ Bﬁuhﬁ t et E%WE(’)IF é@nbﬁﬁu@ﬁ?tn‘ﬁﬁ}ﬁéﬁs
wel | known ch@icd ®@r BPnwelkiknb@d mBthbBe sabt as@for ERIMBXABP!dioimbiRoatkdy), ©
tests such as above nentioned or by an use of host cells 15 expressi’ng

sai d pol ypépmpgidiverpiadiagdents, tVestppblohard BhISA tastst nent s of di seases. The
t 4 ti s, f I kS ject a therapeutic c oun )
Dbty SaBhARGd Bep, b, OEL S5kl B ARG, SR i

i nvention. a2érding tonvkntihesntiohSeanr Bk aé@spdred thigh Use Wudl RAINMEPRT pdeein

according to the invention, for the manufacture of a therapeutic conpound

i nt ended f 6PnqeREaeYBIHY dpingdrin esebiedteat nent  of different human di sorders

and/ or di seases. i : e. d| r o) human, di seases,

such as cancersAa-lﬁ;glest% ﬁn%pgeaallﬁn eec%?tln %%‘s“g?@@ég‘gs@eégﬁ@r%bﬂe d)lrseeé%‘%swﬁuc

i munol ogi eppdays thelsahsidvith sieasths camkros tha uésditimeene i digase shandisgbsasser s,
i seases,. netabolic diseases, central nervous system

25 cardj.ovascul gr [ 1 3

di seased Sﬁg"ecfﬁ%aﬁfe‘?vé’ ¢ aPpvsc Vel the Reip ohenet #é pablcatiprmeisheanveigigngl
cancers anggidiraLs i -[glrgﬁr' i t ast asi zi ng renal
carci norras,qesﬁrel aﬁ%ﬁ’gﬁkvgﬁgﬁg&n%g{%gﬁ%ﬁy gﬁlgllgp%iegﬁl ar | ynphomas and
cutaneous T cel steprphtheaictdrmidation &f toofiprtisnatiy bakrplygpeplidd sukeatihg to

chronic | hocytic 30 | eukem.a d chronic el oid | eukem g ancers of
t he Iiver?/t N NN acﬁfrﬁ’ﬂe%‘ggy r’?ﬁﬂ[“?‘{;p‘f'@ W 8 Pe’@%ékl%&&lm‘ﬁﬁ?s and

tunors t habs appedmple! Ff RErAfests BN s W63 R2A086hRE d?c% %1;924 OPRS? cgﬁ? _

iy
deficiency conprising Kaposi's sarcoma in the case of Sald 1 nfectious
di seasd?® i pepasngsaidpolypensidei ons conprising chronic hepatitis B and C and
H V/ AI DS, infectious pneunonias, and venereal diseases, such as genital
warts.

Therapeutic compounds and treatments of diseases.

The present invention also has for its object a therapeutic compound containing,
by way of active agent, a polypeptide according to the invention.

20 The invention also relates to the use of a polypeptide according to the invention,
for the manufacture of a therapeutic compound intended for the prevention or the treatment
of different human disorders and/or diseases. These diseases can be disorders and/or
human diseases, such as cancers and tumors, infectious diseases, venereal diseases,
immunologically related diseases and/or autoimmune diseases and disorders,

25 cardiovascular diseases, metabolic diseases, central nervous system diseases, and disorders
connected with chemotherapy treatments.

Said cancers and tumors include carcinomas comprising metastasizing renal
carcinomas, melanomas, lymphomas comprising follicular lymphomas and cutaneous T
cell lymphoma, leukemias comprising hairy-cell leukemia, chronic lymphocytic

30 leukemia and chronic myeloid leukemia, cancers of the liver, neck, head and kidneys,

multiple myelomas, carcinoid tumors and tumors that appear following an immune



5 Said i mmunol ogi cally and aut o-i mmunol ogi cally rel ated di seases nmay
include the rejection of tissue or organ grafts, allergies, asthm,

psori asi swghagemsoi d arthritis, nmultiple sclerosis, Cohtsemheease and
ul cerative colitis. Said netabolic diseases may include such non-i mune

associ ated di seases as obesity 10 Saigh di seases of the central nervous
system may include Al zheiner's di sease, Parkinson's disease, schizophrenia
and depresé?ﬁfhen%&pﬂlpﬂis@émswmnmnd@@SﬂaflAé]DSO i ncl ude heal i ng of

pol ypept | do accbreh AC§ AR, Bihus AL RRLAERT bERhRunl FroRCerhs

manuf act ur endC and Hevm@& ii8feCsaROpHRAmoRTAS, nﬁﬁldvérféfeal lAgseRde8Y QRhi RNgeltal he
treatnent of different human di sorders and/or di seases, such as ctertain

viral infe®®ns such as chronic hepatitis B and C, Ieukem as such as

hairy-cel | | EUKE%EEHFH{'&O? i fy ﬂt@ﬁrﬂmluﬁﬁ)%g&@ rer%% tdl;peagesn% NEQ%SI zi ng

follicular |ynphonas, car nord t unmor anonaes,
renal car cthean'wstimﬁbfzﬂimhﬂer OBgadl grem alle@msk&slﬂ&@an ;&oﬂﬁﬁ@&h@mmm\fﬂhhnas 20

tunors that ear fall defl ci ency, such as Kaposi's sarcoma
in the casg1u © filesests a&%g Sleé?e r%‘r"e\?éhﬁ? eal diseases. Certain of
the conpounds pgxifihéthhdid is@REALRy iRAuRO SyIRERI- gﬁmﬁﬁé:%sgbl%&dtﬁse%p@s as

invention as well as the conpounds obt al ned or tifre y or tfromthis
pol ypept i debesg@n | i kewi se be used for the therapeutic treatment of the

human dy, . a 25 erapeuti c conpound. Thi S t he present

i nvent i @ al so ﬁ%@ Figpsese T.El]eecggtr %Yﬂuéz}&ﬁtﬁlfﬂ m&%r’ﬁmjﬁ“:lﬁ ﬁ‘gy H@Prv@a&s‘iﬂse’actl ve
agent, a pphkHichsaiseaeR, %%ngeﬂgigngd% Sil&yenti on containing at |east one
previously defined codi n a previously defined reconbinant vector, a

previ ously defi hdd @ﬁ%@esc@ld disqrigtsomay alscevichuds! heatlng | ofewow8S, an¢miboiy. The
i nvention ates to the use of a polynucleotide according to the
i nvention %@8%%@&%@ EP§2F05229 30 cont ai ni ng at | east one

previously defi Petraggl] ﬂ@oﬁF‘iE’p‘u@ ceMiUe shediphvérmpd cRCARDLRARE] MEeOr, a
previ oggl y def| ned host cel and/or a previously defined antibody for the
manuf ad P ur Bapiaciuves a theereuticneammrasad fgended dor thevrsayangan oF theneatmenitafent of

di fferent gifferent human disorders and/or diseases, such as certain viral infections such as chronic
hepatitis B and C, leukemias such as hairy-cell leukemia and chronic myeloid leukemia,
multiple myelomas, follicular lymphomas, carcinoid tumors, malignant melanomas,
metastasizing renal carcinomas, Alzheimer’s disease, Parkinson’s disease, as well as

20  tumors that appear following an immune deficiency, such as Kaposi’s sarcoma in the case
of AIDS, and genital warts or venereal diseases.

Certain of the compounds permitting to obtain the polypeptide according to the
invention as well as the compounds obtained or identified by or from this polypeptide
can likewise be used for the therapeutic treatment of the human body, i.e. as a

25 therapeutic compound.

This is why the present invention also has for an object a medicament
containing, by way of active agent, a polynucleotide according to the invention
containing at least one previously defined coding SNP, a previously defined
recombinant vector, a previously defined host cell, and/or a previously defined

30 antibody.

The invention also relates to the use of a polynucleotide according to the invention



hunman di sorders and/ or di seases. These di seases can be di sorders and/ or
human di seases, 5 such as cancers and tunors, infectious di seases, venereal
di seases, wigwmugelsegi cal |y rel ated di seases and/ or aut oi nTpgegmbseases and
di sorders, cardiovascul ar di seases, netabolic di seases, central nervous
system di seases, and di sorders connecteggw th chenotherapy treatnents.
Sai d cancers and tunors include carcinomas conprising netastasizing rena

10 car ci nofRiaing deashene provipsbnaefined pdingiSNP, fagir¢viouslyadefingdpdvondbsnaand

cut aneous Il lyn | eukem copprising hairy=cell | eykem a,
chronic | y%}%ﬁglgyét ipémg&rkrgerﬁngga 08{néﬁ ’o?ﬁdg&nflé?r% Wsﬁyegg@?ﬁ%a?nt@ﬁﬁXegg% t he
liver, neckpanhérthr@nd akhetfi@vgent inietlded EhethRYSbRNASH of MChERintntl SBESeRNd

tunors that appear follow ng an inmmune deficiency conprising Kaposi's
sar coma | nhiFan diselest andapdiseasss. SE Fivases faoLhs diosdus enl/omioiacisdasc

i nfectigns IS c..h | LSy n nd,:-H V/ ALDS, infectious
pneurmn?’as,S %ﬂgg v%irl]éekgseg]m 3?‘?%5% Z@?&dso&(k: hd1§§ S%e%f"%é?“l Cblvséf? Jg". HggliuHOloglcgﬁy

i munol ogi calitey dismsau oy omputointrgiec diskyses elndt disordérs e agavaRMlal Nisadste, t he
rejection of H%isu or or%an grafts, allergies, asthma, psoriasis,

r heumat oi dTHADRHF ¢ fiscasesp FERAL ; REIY IS gYSisny sfigeasasy GRd! disqrrlers aepmnegiel with

ul cerative gQhbihés yt?@eitﬂefgg.t abol i c di seases may include such non-i mune
associ at ed di seaseg as oObesity. Said diseases of the central nervous

system may i ncl ¢del purchsi ael tenas Sedsds cataroias snisisitigs ersstasisifyi zaphr eni a

and depression. 25 Said di seases and di sorders, al so i ncl ude heal i ng of
V\oundsl,%ang?ﬁcgmpﬁs’ lagfﬁp?f?%sd?yﬁlﬂ? gt ,COHWHSIEi‘g?%@‘BgBF%Q’W OPRE ARt SRYCOUp He .

i nvention e@NCHiMphobAE le8&nAhs oRPH¥MC R IR RERGHE NGrdMc t ph'oE'}étﬁ:nt' on
containing at |east one previously defined SNP, a previously define€

r econbi nantewiemiand ehrprievinyslaifl Jeukemineanerss of ths| liver,aredk ohead qoddsidunys) y

defined 30 g_nﬁ' Q the ufacture of a di canment,. i ntended for the
prevention o élgergyﬁl?lfgg{’ nceag mo(r)ﬁ qﬁ‘in@fse?%cﬁfmﬂ‘ffﬁatﬁ&d?p%?rdgqﬂémﬁ?ﬁﬂaﬂrmml%‘?ases,
such as cedéfadineyi doadprisiheCdpbsinssa¥onrihA86dR6 oPATIHEPO2/ 05229 31 such as
chronic _hepatitis B and C, | eukem as such as hairy-cell |eukem a and

chroni d® nyel oi §aideigeshipes digeapes isckidayinbindections rompiiging chipnishiopatitis B
car ci noi d LR Snd HIV/AIDS, infectious pneumonias, and venereal diseases, such as genital
warts.

Said immunologically and auto-immunologically related diseases may include
the rejection of tissue or organ grafts, allergies, asthma, psoriasis, rtheumatoid arthritis,

20 multiple sclerosis, Crohn’s disease and ulcerative colitis.

Said metabolic diseases may include such non-immune associated diseases as
obesity.

Said diseases of the pentral nervous system may include Alzheimer’s disease,
Parkinson’s disease, schizophrenia and depression.

25 Said diseases and disorders may also include healing of wounds, anemia in
dialyzed patient, and osteoporosis.

Preferably, the invention concerns the use of a polynucleotide according to the
invention containing at least one previously defined SNP, a previously defined
recombinant vector, a previously defined host cell, and/or a previously defined

30 antibody, for the manufacture of a medicament intended for the prevention or the

treatment of different human disorders and/or diseases, such as certain viral infections



mal i gnant nel anomas, netastasi zing renal carcinomas, Al zheinmer's disease,
Par ki nson's di sease, as well as tunors that appear follow ng an i mmune
defi ci encwo ®@/866H as Kaposi's sarcona in the case of Al Dgcmarwgendt al
warts or venereal diseases. The dosage of a polypeptide and of the other
conpounds of the invention, useful as agtive agent, depends on the choice
of the conpound, the therapeutic indication, the node of adm nistration,
t he nat ur e swthahehfarerbepatitio and€, teakemias slich ke hsupicelt levkaaia hel chrodigment

of the doctor., 1 en.t is.used as actiye. agen ol ypepti de according
to the inverﬁ¥?l8lﬁioil§$(eggﬁ’e%lﬁm§jeaHWF%fnff’erf8ﬁm§ rd@é@"?‘?ﬁgi"ﬁ “l:?é&\/\fé@i?ri’ and
15 M1 U (I nhgligiaht oRddlarddMds) - melBRsizREO MaBAIdeehrBiasMadBYA BReiadMsni Si&ked

ei ther by subcutaneous or intranuscular route, between 1 to 5 tines a
week, for Pakinion’pylitease, avhecll as Bmeare ihail appedrabllawing an hijngemne aleficiency,
phar macegt i itd t cont ai 15 as.active agent, .at | east one
above- meﬁt isglgﬂéggggﬁg%lfhs&& gﬂngﬁﬁlglse cg&poca)ﬂ@%%Sptapgéemga@év@}taloﬁﬁ Ctea AeasiYent i on,

a pol ynucl eoti deTlacdeagt ofla pelypdpeide Bveof the Btiee Bb@b&INIY ofithe hf@fion O ful
previously defined SNP, a previously defined reconbinant vector, a
previ ousl y 3S@eHVhageniodaperds on the sheise of thsreoprrevadythe dicrapsytia indiessiay, thes
wel | as a %@(Fé@ﬁ?d‘fﬁfnfﬂa{ign, tﬁ@ﬁﬁﬁfe%tﬁe ?&ﬁ{uﬁ)d[tﬁ)ﬂt theﬁi%ulr? of RS biect and, the
phar maceuti cal conpositions, the active agent 15 advantageous %/ present at
physi ol ogi gadgmertfofelot dootordoses. These pharmaceuti cal conpositions can be,

for example, solids ar.liquids and be pr esient i.n pharmaceutical forns
current!y used i WoRGiHRM i 3 #AVE feRta @, Palgpepiids AspEdingstionthe dnwntiopas ed
tablets, g : ' %n;% . i ! ﬁ?ﬁl %

i nj ect abl eeésgggg%/;tg ihgﬁlgieg%datg%rs er séllzl 5%%%3’5 g‘fﬁi 2§ e?é%%l?ﬁgc[ejﬁ@'cal
fornms can UDée praparededdowrminbe sdminssierkd mihéroos subth@nemtsi ordnagemdchfy can

be incorporated into exciLpients u | | oyed in pharmaceuti cal

conposi t i on& SuRHWEER ?5‘? é_%“ﬁ?&ﬁ’fe&iéﬁhi ¥‘? ggg’(%‘ S-starch, dextrose,

glycerol, ethanoihe iRERRS 440 s @8 hABjecE D PRANMEHRE] cAANRARIH Bht ARRHAJUEOUS
vehicles, 30 fatty substances of aninmal or vegetable origin, paraffinic

deri vat 1% eds @ttiieongenty af ileass ongeatoivagnengiened codipeped suph s2sor eolppepiiticer s,
oeser vt sl RSP T OB VS
least one previously defined SNP, a previously defined recombinant vector, a previously
defined host cell, and/or a previously defined antibody, as well as a pharmaceutically
acceptable excipient.
20 In these pharmaceutical compositions, the active agent is advantageously present
at physiologically effective doses.

These pharmaceutical compositions can be, for example, solids or liquids and be
present in pharmaceutical forms currently used in human medicine such as, for example,
simple or coated tablets, gelcaps, granules, caramels, suppositories and preferably

25 injectable preparations and powders for injectables. These pharmaceutical forms can be
prepared according to usual methods.

The active agent(s) can be incorporated into excipients usually employed in
pharmaceutical compositions such as talc, Arabic gum, lactose, starch, dextrose,
glycerol, ethanol, magnesium stearate, cocoa butter, aqueous or non-aqueous vehicles,

30 fatty substances of animal or vegetable origin, paraffinic derivatives, glycols, various

wetting agents, dispersants or emulsifiers, preservatives.



conbi nati on with other conpounds such as therapeutic conpounds such as
ot her cytokines such as interleukins or interferons, for exanple. The

di f f er ent wigorgb@gi ons of the pharnaceuti cal conpositions rgemdephed 5
according to the node of adm nistration. The pharnaceutical conpositions
can be adm nistered by different routes3of admnistration known to a
person skilled in the art. The invention equally has for an object a

di agnosti ¢ conp®B¢ erdye agent(st aneiling to the invdnitive @gemt ematoybd akincomein

above- nent | 3 such as a.pol ypeptjde 10 accordi.ng to the
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t he di agnogs?{c?c o rrptggl ti Sﬁ?gé@ﬁﬁéa@hgﬁffers and 15 preservatives. The

present invent i the phambdcgutis campgﬂtiab;j emd b fhﬂnﬁﬁi@tﬁr@l_) bpfdi%rérﬁtefo%&;@,é'c}ﬁ caLl) y
effective antity of a polypeptide according to the invention, and/or

of a polyn lgwr?ﬁ%ng’é%‘ﬁgm%gerﬁ‘ﬁl%kﬁ?dilﬂ\%‘i‘rﬂﬁ-on, and/ or 20 c) of a host cell
fromthe subjec VvaBH , V40 def i . .

t herapeutic con%%%ﬁld itﬁ(%r{eﬁlgleaggjthgpgﬁc%ne%@%&t (gfd%éb%ﬁ%sc é@gﬁglgw{hﬁgg%%?lp\sﬁ ty,
in a subjacectivef agergolaypleptti e aboerdempned tdmepdundenichons aTpualypepthlet r feat
a subj egt who needs.an i ncrea in the expression or in the activity of a
pol ypleggi d%’c?)rfdu%g) g Yﬁ“ﬁBﬂ’, ‘ﬁg‘érv%‘?fe?r@%@e%}‘g ﬁgggrg;qu@_thezgl.vp{lthrg a
possi bl e tgeaduilpi 8éftdedt RecohBirmnbivesor,2at BRVRREY! HE@daY hﬁ%tf g4l yRyguantity
of a polypeptide of the invention, wth a pharmaceutically aéceptable

exci pi ent . Previopdly defined adibpdu.sisiiedl ase suitale abantakentieatly geneptablefexoipicnt.i on of
moloner oot oe TS BRTC bR R B PR B R AL b i

pol ynucl edikedeh6®n gogeralip etidedd i Ntha SREAGViLT BbmBIRMASSIeR 20 Bi@etOrandSuch a
vector can be isolated starting fromcells having been infected by a

ret rovf’galprﬁf’reé‘éa}ﬁvé&vect or containing RNA encoding for the pol ypeptide of

g
the invention, WQ &%é&?%ﬁu&c&{uﬁﬁ? ﬂésoaé?a%gobj%’\sthe use:

a) of a therapeutically effective quantity of a polypeptide according to the invention,
and/or
b) of a polynucleotide according to the invention, and/or
20 c) of a host cell from the subject to be treated, previously defined,
to prepare a therapeutic compound intended to increase the expression or the activity, in a
subject, of a polypeptide according to the invention.

Thus, to treat a subject who needs an increase in the expression or in the activity
of a polypeptide of the invention, several methods are possible.

25 It is possible to administer to the subject a therapeutically effective quantity of a
polypeptide of the invention, with a pharmaceutically acceptable excipient.

It is likewise possible to increase the endogenous production of a polypeptide of
the invention by administration to the subject of a polynucleotide according to the
invention. For example, this polynucleotide can be inserted in a retroviral expression

30 vector. Such a vector can be isolated starting from cells having been infected by a

retroviral plasmid vector containing RNA encoding for the polypeptide of the invention,



in such a fashion that the transduced cells produce infectious viral
particles containing the gene of interest. See Gene Therapy and ot her

Mol ecul ar wigengigé@s based Therapeutic Approaches, Chapter 3@ T/Epy2kkiran

Mol ecul ar CGenetics, Strachan and Read, BIOS Scientifics Publishers Ltd
(1996). 5 In accordance wth the inventd®pn, a pol ynucl eotide containing at

| east one ., coding SNP such as previously defined will be preferably used.

It is equalt ch@s@ﬁmléthaé thedwansdueas cells pratiice infpatioms fviret pasticles chethigg ng t o
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effective guantit ..a previously defined i munospecific antibody, and/or
b) of a pog?ﬁﬁ%‘f“‘éé’ﬂ’%@%f«%@??ﬁ?g i nhibition of the expression of a

pol ynuckeot i de 1,Aq6Q%k8i t 1 Nt § r .t repare a
t herapeutic qom;ound (?drﬁl?gn‘%dlfg‘a t?% lre 3@%’ tg%Ol Xg!}%g@? gcg)ng[rl&?geﬁ ge%%%i S% y, In
a subj ect , castingSB Isyghegst irddonsty defitneadgwvilibet frefeiablsemdeion. Thus, it is

possi ble to admjnister. to the subject a therapeutically effective quantity
of an i nhi biti %_%ﬁ%‘fﬂ”yal?ﬂff‘gfe by a mé%ﬁ?fited_g%ﬁ%m%qﬁ host pelby bederging dehimed,
possi bl y | the§ORbt NRIE BAvindd Eé&n%@ﬁﬁﬁﬂ%ﬁe%ﬂeﬁ%hymﬂﬁgﬁﬂts%b5§ tcf%ﬁbr%kﬁealte' 20
It is equally possible to reduce the endogenous production of a pol ypeptide
of the i nvdrpdptide pithadmientign rastpronousty ddserilsadbj ect of a conpl enentary

pol ynugheot i de TﬁecCf%@?}ﬁﬂ%g{l%@ﬂ@ﬁhﬁﬁ% }o?\r}gggr mtting inhibition of the

expression of a p On. Preferably, a

conpl ement ar y) polayheehealidals EROEW GuditAbf h8astiondle &EHEDImINRosReifRUCh as
previ ously defined can be used. The present i'nvention concerns al'so the use

of a | FNa- 17aB’iﬂEﬂdéfin(Q¥r the preparation of a nedicanent for the
0 _ Rt . di di
Crused by o Peas HUATEIENbe BenflR BN I8 So bR HEY pilvataeodR s o

patient of aamucdiagtd e isemtience having at | east 95%identity (preferably,
97% 30, Ldent i ;g, more preferably 99% identity and particularly 100%
i dent | ?@) 1R RUACT RePopsTe 2 Berpseipeqmpmmy intpdel tgneduce the expression or the

activity, in a subject, of a polypeptide according to the invention.

Thus, it is possible to administer to the subject a therapeutically effective
quantity of an inhibiting agent and/or of an antibody such as previously deﬁnéd,
possibly in combination, with a pharmaceutically acceptable excipient.

20 It is equally possible to reduce the endogenous production of a polypeptide of
the invention by administration to the subject of a complementary polynucleotide
according to the invention permitting inhibition of the expression of a polynucleotide of
the invention.

Preferably, a complementary polynucleotide containing at least one coding SNP

25  such as previously defined can be used.

The present invention concerns also the use of a IFNa-17 protein for the
preparation of a medicament for the prevention or the treatment of a patient having a
disorder or a disease caused by a IFNa-17 variant linked to the presence in the genome
of said patient of a nucleotide sequence having at least 95% identity (preferably, 97%

30 identity, more preferably 99% identity and particularly 100% identity) with the



nucl eoti de sequence SEQ ID NO 1, provided that said nucleotide sequence

conprises one of the following SNPs: 8771 c, 808lns(a). Preferably, said

medi canmentvg ®@/0d6@6g for the prevention or the treatnent of mneembiosihhe

di seases selected fromthe group consisting of cancers and tunors,

infectious 5 diseases, venereal diseas@g, inmunologically related diseases
cardi ovascul ar di seases,

and/ or aut oi di seas rders,
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conprising foll |Rmifeea’ol)r,ymmmlmdlsaueahfmahspﬁverﬁﬁn@elthe ﬂrgamb@tmﬁfone of

| eukem as i sing hairy-cell |eukem a,.chronic |ynphocytic |eukem a and
chronic rrygﬁeg? eﬁ%eﬁk%eﬂq clpd” frame theg BTGRP, Fas] Sfl%ror} % é‘%& Kitertiops

mul ti pl & Magleaems vef@esli ARbSCS unﬁﬁﬁn@@glchw%médhﬁtseésiep%m/éro' k@gg&ﬁg
i nmune defi ci ency COTT'pI’I Si ng ap05| s sarcoma I n the case of ai d

i nf ect i ous défiesseasais! Hiserdguse coidiaias¢uidredistasns mdnbwhcs disgasehr camitral mepauiti s B

15 and C a . Al i ous S vener eal di seases, such
as genital rggjStle_{lrﬂtdsléb\a%gi E(”:Pd’ Cﬁ%‘?ﬁ%&? 8%‘?’%3?6%19’“@%%‘63‘9% Hﬁ{fﬁ%{*&}&? .call'y rel ated

di seases may i nSaittleandehean®jn@fdrs Ofckitle tdafiitEngr cohEing hitidstasiAnh ?élﬂt'l es,

asthma, psoriasis, rheumatoid arthritis, multiple sclerosis, Cro

di sease an@2iFInosast Inglanemmps, dymphopgssomprisingabBiciler Sinepwsss andy:utanwusdb such

norvous oy SPanRragofte, | EAERES Al flobyell TRRR G, ISR ™

schi zophr eigukemid agte pliresigimayeloiBdetketiis canes s af ehedliva) faks hdmlar Bignéyc! ude
heal i ng of n%ﬁunds nem ain 25 di al yzed patient, and ost eopor osi s.

Mmetic co BPllSsm% ¢lomas, | q2reinoi¢ tymoypapd itereows ol frreay felfrvissPngImmonof t he
ey o SRS ARl BB RARRpRY oo T 2
of: a) am no adeulsmﬁwencsemsﬁ@ed RDcNGe 3ral mfecbblan@%ﬁﬁﬁéiﬁg chfohi EREMiIOP P9 35
15 and C and HIV/AIDS, infectious pneumonias, and venereal diseases, such as genital
warts.
Said immunologically and auto-immunologically related diseases may include
the rejection of tissue or organ grafts, allergies, asthma, psoriasis, rheumatoid arthritis,
multiple sclerosis, Crohn’s disease and ulcerative colitis.
20 Said metabolic diseases may include such non-immune associated diseases as
obesity.
Said diseases of the central nervous system may include Alzheimer’s disease,
Parkinson’s disease, schizophrenia and depression.
Said diseases and disorders may also include healing of wounds, anemia in

25 dialyzed patient, and osteoporosis.

Mimetic compounds of an IFNo-17 polypeptide comprising the SNP g771c¢ of the

invention.
The present invention also concerns a new compound having a biological
30 activity substantially similar to that of the polypeptide of:
a) amino acid sequence SEQ ID NO. 2, or



b) am no acid sequence conprising the am no acids included between
positions 24 and 189 of the am no acid sequence SEQ I D NO. 2; provided

t hat sai dw@dneeagi d sequences under a) and b) conprise theta¥g/eébR Said
bi ol ogi cal activity nmay be evaluated, for exanple, by nmeasuring dendritic

5 cell maturation, cytokine release by $4+ or CD8+ T-|ynphocytes, cytokine
rel ease by mnocytes, in vitro or in vivo antiviral activity, cellular
anti prol i f er a)i &ing @cid/segyenss cpmpriging dhe amineeacidsy ingludedbeiween positions 24

ti i : i ' . o el 1i q ‘bed |
antiprolifer aﬁtﬂdvl%gaocftthélé{é%ggdﬁﬂ%gﬁgégcggEb'IHN@-Ee i ne as descri be in

t he experinental part. I n the expéerinmental section, in

conpar i sonptayiddd thattsyjgearhinblacid, sequbicdshadedHRntb) abadrisFtha SNP (pogsesses: - a
hi gher capacity to stjmulate, | FN-ga rel ease by CD4+ T-lynphocytes - a
hi gher capaci t y Sttt Rploginah eeiiviteNpdahtravaipried: 1fon pkananle dsemsgsutng derdritic

| ymphoCYt egeit nAnlr MG, cFRRAEIEN ' by, Stokfe by
nonocyt es e15 - é S arﬂ%ﬁt% %S%%Vﬁ%ﬂ%ﬁ;ggag”w théggtﬁé"lfﬁ&%eggﬂe?%s@ a

hi gher ant npnotytts ravimceoraetvin dnyivioal dodvidy, cBlinlat arhtipgolifetative aetdvisyadn BF- - a
hi gher antiviral actiyvj invitro.in cell cultyre infected with V§ - a
hi gher ant :1\??{13 et ?%M% ARPRPH{FSAVG aghy %E):?é‘ghglz’l@ms el asas dpseiabsdy t he
experi nentﬁ{thgggf)grgﬁeﬂtglcbarﬁ he (45R nutated | FNa-17 20 possesses a | ower
cellular antiproliferati've activity on Daudi Burkitt's cell line in
conparison to tWAatmeftioned ds thepexpbiiNental7sechomew coorpadsordtootvilideei IFNeR2j on,

such as .previ def | , y possess a biological activity

subst anti aﬁleﬁmu&'m‘i W%‘é?%8$se§sﬁ% A5R nutated | FNa-17. Said conpound
may al so have a_bi i | Vil ] F | ga CD4+
o coes T Tymphacy L g Fiteg e HO0 Bald M RIACDE, 3% fpnSod
activity in vitroa highantapadityaio siiulate tIFN-ganving @nd Vil rdlcase \benCHBgHer t han

that of the G45R nmutated | FNa-17. Said conpound may al so have a bi ol ogi cal
activity such as PopecEss | L-12 rel ease by nonocytes, which is even | ower

than that of the %ﬁer@dﬁ@éﬁ?% LRk 41 - ﬁpaéﬁ%dlffémgéjﬂydgigﬁ%{c $ @

bi ochem cal conpound, such as a pol ypeptide or a pepti r exanple, or
an or gdfi ¢ chent cabingitarpotprd)ifesaivh aetsvity sy RFHeteils pepti de WO 02/ 086156
PCT/ EP02/05229 _ ioher antiproliferative activity on Daudi Burkitt's cell line cells
- ahigher antiviral activity in vitro in cell culture infected with VS
- a higher antiviral activity in vivo in EMCV mouse model.
As mentioned in the experimental section too, the G45R mutated IFNa-17
20 possesses a lower cellular antiproliferative activity on Daudi Burkitt's cell line in
comparison to that of wild-type IFNa-17.
A new compound of the invention, such as previously defined, may possess a
biological activity substantially similar to that of the G45R mutated IFNa-17.
Said compound may also have a biological activity such as IFN-gamma release
25 by CD4+ or CD8+ T-lymphocytes, IL-10 release by CD8+ T-lymphocytes, antiviral
activity in vitro, or antiviral activity in vivo, which is even higher than that of the G45R
mutated IFNo-17.
Said compound may also have a biological activity such as IL-10 and IL-12
release by monocytes, which is even lower than that of the G45R mutated IFNo-17.
30 Said compound may be a biochemical compound, such as a polypeptide or a

peptide for example, or an organic chemical compound, such as a synthetic peptide-



36 mnetic for exanple. The present invention also concerns the use of a
pol ypeptide of the invention containing the 45R SNP, for the

i denti fi cetg @wselfsea conpound such as defined above. The pr@EERb/OsNRYENti on
al so concerns a process for the identification of a 5 compound of the
invention, conprising the follow ng stepg: a) Determning the biological
activity of the conpound to be tested, sSuch as dendritic cell maturation,
cyt oki ne r ehigwtie ftayex@pte.or CDS+ T- | ynphocytes, cytokine rel ease by

nonocytes, cellular antiproliferative activity on TF-1 cell |ine, cellular
anti proliferati VECHRETHE {5V eGHODAF COBERRS the wed| 3 pplymeptiderofythe drveation n
Vivo 10 ankimidiad 0RW4sH § ot ORI A%c! ity
determned in stlzép a) osgitiﬁg’ f:ogﬁr}f)eg?gn tcgm%rgaftaest ,dn\?\n%%l%ﬂ %SI §in?1ﬁ<28%d&\éi vity
of the pol ypeptilhe pfesenti myenidird atsoquamnems SE@rod@sNdor 2he ddemtfficaion g aci d

sequence. conpri si({;& he ani.no aci ds. i nl%léuﬂed. bet ween positions 24 15 and
189 of the “GHPRB™ © IUGHBRLSoBRasing thg3ollowng SRRASded t hat sai d amino acid
sequences Comy DefrkiEnSARR b%ie'%i)canqctﬁ%i]tyD@f TcBnBGuRD 16 R RARUS s&h taEe

conparison carried out Tn step whet hér the conpound to be tested has a
subst anti al | ydeidniticagell oratyratign, etokinghreleaseaby i G4y orc 6Msar delymphodyads, of

t he pol ypepti of amino.,acid sequen SEQ.ID.NO. .2, qr.of 2 m no.acid
sequence ponp?ﬁ%lflﬂ%rmﬁ M W8n%cé’igfi§sc'ﬁﬁ% r@ggar%g??%\é%a‘gﬁ’é%qnoﬂ@'jffﬂgﬁﬁ’ 189
of the am no @giuthr SeipeNTFEraBRQabiilCon Daull Bukided ddnating ahdviah1 J0%nasLE
sequences conprjise the GA5R SNP. Preferably, the conmpound to be tested may

be prev1Q)usI yantiyaat aqtivéty, for svamelgnt heti ¢ pepti de conbinatorial |ibraries,

hi gh-t hr ough tcosrﬁn'éﬁﬁgf ng, or designed by 25 conputer-aided drug design so
as to have th fee-di nensi onal structure as that of the pol ypeptide
of am no acid sépthenctviSERi¢miNd in2tepai) odtheabinpoudtiobesege@Reth conpri sing
the am no acids . .included between posjtiaons 24 and 189 of the amino acid
sequence SEQ | DUN&E® ?‘:’tlvbtﬁ’&fitggaokyﬁéﬁtl@é’if i Agd sequenee §EENALNQ: @npr PEe t he

bG45R SNP. 30 Paﬁn%éﬁae %lé%ﬁeﬂcé gshplidive ARARAES hdls GRIPRYBISVAR PoliBbhs KnoWN
Yy a person ski ed In the art.
15 and 189 of the amino acid sequence SEQ ID NO. 2; provided that said amino
acid sequences comprise the G45R SNP; and
¢) Determining on the basis of the comparison carried out in step b) whether the
compound to be tested has a substantially similar, or lower or higher, activity
compared to that of the polypeptide of amino acid sequence SEQ ID NO. 2, or of
20 amino acid sequence comprising the amino acids included between positions 24 and
189 of the amino acid sequence SEQ ID NO. 2; provided that said amino acid
sequences comprise the G45R SNP.
Preferably, the compound to be tested may be previously identified from
synthetic peptide combinatorial libraries, high-throughput screening, or designed by
25 computer-aided drug design so as to have the same three-dimensional structure as that
of the polypeptide of amino acid sequence SEQ ID NO. 2, or of amino acid sequence
comprising the amino acids included between positions 24 and 189 of the amino acid
sequence SEQ ID NO. 2; provided that said amino acid sequences comprise the G45R
SNP.
30 The methods to identify and design compounds are well known by a person

skilled in the art.



WO 02/ 086156 PCT/ EP02/ 05229 37 Publications referring to these nethods may
be, for exanple: - Silverman R B. (1992). "Organic Chem stry of Drug Design
and Drug WetdaBe1se Academ c Press, 1st edition (January l1cthO2hs22e

Anderson S and Chiplin J. (2002). "Structural genom cs; shaping the future
of 5 drug design" Drug Discov. Today. 3/ 2):105-107. - Selick HE, Beresford
AP, Tarbit IVH %2002%. "The.erreqrj%i ng i nportance of predictive ADVE

sinul ation in dftRficgfiersoptarsing tashasy mpthedsunayTbel 497 expfle:109- 116. - Bur bi dge

R, Trotter M Bu; : S 04). *Drug design.b hine .

| ear ni ng: suppo?g\%\?@c c%ﬁorrg?%?%eg r%%‘rqc éﬁ%@ﬁgg@gﬂ?@gﬂﬁﬁ%f‘ﬁé{%ﬁg@n :
Conput . Chéwadendi® PRE§, 1t &difidn (Fanikaytay1992M (1996) . "Peptide minmetic drugs:
a coment on prqgress and rospects" 14(6): 709. The conpounds of the

i nvention may bg%G%ré?P &ndt(ﬁ]é‘PEP ép@&?)-o%”ﬁﬂ“’é’fﬂ geepreisaeshapingrhe fiefort éfor t he

prevent 5ongRk delignt DRA PRBSy qfod%g@(?ledshﬁ)ﬁ! seases selected fromthe group
unors,

15 consi sting of cancers and t I nfecti ous di seases, venereal

di seases, i mun&tligk Ed, [Beresdomdt AR, dasbétabBE (2002)0r" Thu tedhcipp Enforgasest and
di sorders, cgr gi Oéﬁﬁﬁfé' ar 1di.sef;l)i(ﬁs, . met aholic diseases, central nervous
syst em di sEHSELYC SUlaienin e diseQygin Prog Pretodespt 2y 1%l Hent s.

Sai d_cancers angulitmm TARLUNE Ak NOMBRCRATRIIA) POHERREATL hAgiLena
20 carcinomas, nelanomas, |ynphomas conprising folliculdr nphonas and
cut aneous Iparngngl: supgorp Menter, machikemfaspheompmenscat glatrmamatyge!l ICoguk eOhem.
chroni "’?Ol ygatl]ﬁ%yltéli ¢ |eukema and chronic nyeloid | eukem a, cancers of the
liver, neck, tieéad and ki dneys, multiple nyeloms, carcinoid tunors and

tunmors that arlpKaﬁvafrOLJl\@.\Ng@@@n“Pdma@_Efnirrﬁ%i(ﬁjugﬂcé’ ORIt _Sérf‘?ﬂdg‘gé%gsain'ds

sarcoma in the case of AIDS. 25 Said infectiouS di seases inc viral
i nf ecti onsPtegnepis $#9y: € oni ¢ hepatitis B and C and H V/ AIDS, infectious

munol og: cai |yl A AGAc oA BF S ALtk A wPd R PrpedielSh kg rietiernes < ne

rej ection iafentiédsititheqreventi@nogha tresmenl dfngioE the AEhE¥BeleBEO HoASthS group

r heumaﬁ_ | Ot !étjcséhcers?gndngllrrtlolrgligfegtggungéS’ ] st e

ul cer af 9 vecopsisting of \ seases, venereal diseases, immunologically
related diseases and/or autoimmune diseases and disorders, cardiovascular diseases,
metabolic diseases, central nervous system diseases, and disorders connected with
chemotherapy treatments.

Said cancers and tumors include carcinomas comprising metastasizing renal

20  carcinomas, melanomas, lymphomas comprising follicular lymphomas and cutaneous T
cell lymphoma, leukemias comprising hairy-cell leukemia, chronic lymphocytic
leukemia and chronic myeloid leukemia, cancers of the liver, neck, head and kidneys,
multiple myelomas, carcinoid tumors and tumors that appear following an immune
deficiency comprising Kaposi’s sarcoma in the case of AIDS.

25 Said infectious diseases include viral infections comprising chronic hepatitis B
and C and HIV/AIDS, infectious pneumonias, and venereal diseases, such as genital
warts.

Said immunologically and auto-immunologically related diseases may include
the rejection of tissue or organ grafts, allergies, asthma, psoriasis, rheumatoid arthritis,

30  multiple sclerosis, Crohn’s disease and ulcerative colitis.

Said metabolic diseases may include such non-immune associated diseases as



Sai d netabolic diseases may include such non-i mune associ ated di seases as
WO 02/ 086156 PCT/ EP02/ 05229 38 obesity. Said diseases of the central
nervous swsi@msé@y | ncl ude Al zhei ner's di sease, ParKki nsomp/ghoseene,

schi zophreni a and depression. Said di seases and di sorders nmay al so include
heal ing of wounds, anema in 5 dialyzedgpatient, and osteoporosis.
Preferably, the conpounds of the invention may be used for the preparation
of a nedi cdesis. i ntended for the prevention or the treatment of one of the

di seases selecte%ié fromth tgro%%? onsisting of certain viral infections

such as chroni c Hapb&iseses of W getral nepigre fyStem dpshing drefleheignerls disagreni a
and chroni @aavabdi’ dldisidk BhidopHithih aR BepkfssiBre! omas, follicular |ynphonas,
carcinoid tunors, malignant nel anonas, =~ netastasizing renal carcinonas,

Al zhei mer' s di sexd¢ disageriand odiserdelis smay @|soameludt [healing bfivanmds,hadendppaar
foll ow L eficienc such as Kaposi's sarcoma in the case of
AIDS, and ?gﬁy%eaq&&%&t %“‘g?S???é’ﬁ_%‘P@al di seases. 15 EXPERI MENTAL SECTION
Exanpl e 1: ModelRrefradly, ahdécdi@iundeBERLevdMoR nR9 BENIEd ﬁﬁtthéisreﬁaraﬂaﬁ'o?gt! de
sequence containing SNP (A5R and of the protein encoded by the nucleotide

sequence ofn¢Heameg rfendpd dorr the previepi@onyenide tisatment pEonesoftthe tdimeases selected

t hr ee- di nensg| . ofs | -17 constructed .20 starting. fyom
that of 1| FRETS N b SFhaifie Ry oI A HBFaRR Shoi S ionic papulls 1§ BBac.

11 TF) and Beukesiing stéte @ohiivaeel Nogdehen 4dSlchrdsan RY@&R, 1&hbmid NGiiEr e
pol ypeptj de fragnment_ was then nodified in such a fashion as to reproduce
the mut'sti oWesmas. Aolicylas adumphomeyl avareeidni tmorsn wabgranie reelonmasst ed
on this nu : usk.g: r AVMBER and DI S R (MBI :
Mbl ecul ar %%?nuSg%ﬁ%%%g?E%e9@B¥ﬁbg#%%g%%ﬁh&$%%%Z%%%H%%ﬁﬁdﬁﬁ?ﬁ6ﬁsggﬁfaﬁere
then carri ¢emoustthaii appesrhfollswing arpimguasdefideddye sshng Kosdaes lsh@bfs. inlthe €ach

case, 50, 000 st re calculated at 300K, term nated by 300 30
equi | i brat case %f?fgl%)ss\i\e anc? gen?ta warts or venereaPc?lseases. Y

15 EXPERIMENTAL SECTION

Example 1: Modeling of a protein encoded by a polynucleotide of nucleotide sequence

containing SNP_G45R and of the protein encoded by the nucleotide sequence of the

wild-type reference gene

In a first step the three-dimensional structure of IFNo-17 was constructed
20 starting from that of IFNa-2 whose structure is available in the PDB database (code
1ITF) and by using the software Modeler (MSI, San Diego, CA).
The mature polypeptide fragment was then modified in such a fashion as to
reproduce the mutation G45R.
A thousand molecular minimization steps were conducted on this mutated
25 fragment by using the programs AMBER and DISCOVER (MSL Molecular
Simulations Inc.).
Two molecular dynamic calculation runs were then carried out with the same
program and the same force fields.
In each case, 50,000 steps were calculated at 300°K, terminated by 300
30 equilibration steps.

The result of this modeling is visualized on Figures 1A and 1B.



The result of this nodeling is visualized on Figures IA and 1B. WO

02/ 086156 PCT/ EP02/ 05229 39 Exanple 2. Expression of natural wld-type

| FNa- 17 awd ¢2hséisput ated 1 FNa-17 in yeast a) C oning of toig/rmbgsnb
wild-type I FNa-17 and nutated I FNa-17 in the eukaryote 5 expression vector
pPi cZa-topo The nucl eotide sequences coging for the mature part of the
natural wld-type |FNa-17 and (45R nutated |IFNa-17 are anplified by PCR
using as tenplate genomc DNA froman individual who is heterozygote for
the SNP. The PCR i i anplification are: 10 SEQ ID
NO 6@ Sense A !1!72_5{'&_‘,.0 [P TIAGIiE] / { SED ‘_ !j‘ R AHAtEd D i Pr:
TCAATCCTT CCTTAATATTTTTTGC The PCR products are inserted in the
eukar yot e €Xpressi on vector pPicZa- TOPO under the control of the hybrid
pronot er ADXCldnheitof bheenftyrairetilianet IFNGOPOIM eh@sbd GEN&TI inf QEeRk&E0R ) - 15
This vector permts the_heterol ogous expression of eukaryote proterns in

t he yeﬁstW@E&ZﬁM@er checki ng of the nucl eotide sequence of

the region of t vect or,coding for .. the reconbi nant teins, t vect or
is linearized b?ﬁ? ﬁlg?lﬁgéﬁle P%F&eétcpgﬁge]ﬁﬁﬁ%fn%ﬁ pa’it_kfgr © Ilﬁ%‘f%?’ﬂ&'%st
strain (I nHENG-QgeR) GSR mansdomrmed] i ERa vyarorhingat erdfa@RhGR% on
vectors. b) Heterol ogous expression in P.” pastoris and purification of the
wi | d-type PEMafrom amigdivEhisRwioishesetorsnte fot theiMk.ei ns Two sat ur at ed
pre-cul tures o&ggg% of BMGY nedi um.(2% Pe 1% yeast 25 extract,

o

one
1.34% YNB, 1% PIMY0 PR eS| W‘Bﬂg {HRPAET® 0. 4 ng/Liter biotin pH

6.0) cg0t ai ni ngSBQADON®. 6 0Skmgpfider: WATEAYeTdddNec Ad ARt £&n or that coding
for 45R nut at ed | FNa- 170Krot ein, were carried out for 24-48 hours at 30C

at an agitati oREQIDTO. 7 ohatiseasesprgesr: FCANECCTPaFTOMIGA A RATEITTTGE
reaches a saturafi el lul ar densi corresponding to.an 30 optical
density of 12 n@%%gg:e[g pé?éjua??%’i?ellnéﬂé%éh&b&%ﬁé‘?aﬁ ¢ EprepEon, JEEfof PHiHkul at e,
at 5 OD ntQP25Qnad: @ BYMYoIMBHI e KR HdPBRINRE AIKY eRdheibX! bRChethdndt %

YNB, 0.5% ™
(TOPO " "-cloning; Invitrogen Corp.).

15 This vector permits the heterologous expression of eukaryote proteins in the
yeast Pichia pastoris.

After checking of the nucleotide sequence of the region of the vector coding for

the recombinant proteins, the vector is linearized by the Pmel restriction enzyme, and

the P. pastoris yeast strain (Invitrogen) is transformed with these recombinant

20 expression vectors.

b) Heterologous expression in P. pastoris and purification of the wild-type IFNo-17 and

G45R mutated IFNo-17 proteins

Two saturated pre-cultures of 50 mL of BMGY medium (2% Peptone, 1% yeast

25 extract, 1.34% YNB, 1% Glycerol, 100 mM potassium phosphate, 0.4 mg/Liter biotin

pH 6.0) containing a clone coding for wild-type IFNa-17 protein or that coding for

G45R mutated IFNo-17 protein, were carried out for 24-48 hours at 30°C at an
agitation of 200 rotations per minute (rpm).

When the culture reaches a saturating cellular density (corresponding to an

30 optical density of 12 measured at a wavelength of 600 nm), it is used to inoculate, at 5

OD/mL, 250 mL of BMMY medium (2% Peptone, 1% yeast extract, 1.34% YNB, 0.5%



WD 02/ 086156 PCT/ EP02/ 05229 40 Met hanol, 100 mM pot assi um phosphate, 0.4
ng/Liter biotin pH 6.0). The expression of the protein is then induced by
net hanol @lo @/ksmnal concentration of 1% for 24 hours at pQykResi2bh an
agitation of the culture flask at 180 rpm 5 Due to the presence of the
si gnal peptide sequence of the "al pha fggtor”, upstream of the coding
sequence, the proteins are secreted by the yeasts in the culture nedium

The al pha Methanolil0maviposassipne phasplade. dd med-iten biosinad€84).ng. The suspension
is centrifuged t elen.i J.fie . rti f;r om e
Io?)t ai nedI sﬂger na gn%’.%i%{q%n%g tphlre ZP g#{a#rlt 1esd%se gﬁr!ﬂ?llgt%d 3‘%}&{5‘%@%@%% 5‘n%al

(Labscal e, condentvéitiorb&ODRator I Houpoat &) °Cf aith awedgithyorotiihalcyRine Rk Bl 18 a ten
times concentration of the yeast supernatant in a buffer of 50 mM Tris-d
pH 9.0, 25™ M NaCl. The first chromatographic step pernmits protein recovery

by affimty on | e S m.( h r ) sence
of the Byr otein ?ﬁl{e t ﬁet}éez?fégglﬁéeédgf %1? ?‘ gg%lt nirsdéi %m\%g%%f ?ggt}eaoeﬁlplﬂgacgé%, hand
by el ect r ophsireasi of the c8HiBgRAGEENTCY,pbe ardeion atehecxetduely thendkakty in the culture

i rmuno- det ect.i on specific antibqd irected against the | FNa-17
protein. AMARNL @E‘?hattﬁ%t%ﬁrqa{‘?albf8?%’€gﬂl‘%’ﬂ%f PEPCEHP&r est is hi gher than

75% In a seconqhpuhdfchan iORnEifBRed fddge plotdih | ShlRedf P8 sﬁﬁiﬁgﬁom

exchange of the collected fractions corresponding to I'FNa-17 proteins
agai nst 50 themblringd pigematnt.25 20 mM NaCl . The | ast step of the

purifi ion copsists of eparation.of.th rotein | on ...exchange
chroma'?I g);raphy Erblaupﬁ?.'s(gafheg ?stP cth 8#?%@5%0& @aﬁbcﬂiﬂnew?@ﬁgﬁ@h%wwwg n are
inj ected ofolyvedrtiyon dif¥Gd POEEsCH kdMiméRamokiERih G fQh8lyeadrhahdiiihi)in a

equi librated beforehand in Tris 50 25 mMpH 9, Nad 25 nM buffer. The

el'ution of befE ¢isGraMnbris-61 pHr%0.63 BMtN#l t he migration of a gradient
petveer 0, 025 2t bt MShABIE 1) B RIALL RBULSEy oS B i
concent r at sgpharose celurma@unachdry Plemsicla) M el prede@o@ b tHeyproRe inBhetalBeteand BCA
N, 11 San IR it oP PR PG A 0B A G4 SDS PAGE fype and on the
other hand by immuno-detection by a specific antibody directed against the IFNo-17
protein. At this step, the purity of the protein of interest is higher than 75%.
In a second purification step, a gel filtration permits buffer exchange of the
collected fractions corresponding to IFNa-17 proteins against 50 mM Tris pH 9.0, 25
20 mM NaCl.
The last step of the purification consists of a separation of the proteins on an ion
exchange chromatography column.
The fractions containing the recombinant protein are injected on an anion
exchange column (ResourceQ 6.0 mL, Pharmacia) equilibrated beforehand in Tris 50
25 mM pH 9, NaCl 25 mM buffer. The elution of the proteins is carried out by the
migration of a gradient between 0,025 and 1 M NaCl in the Tris 50 mM pH 9 buffer.
The purity of the protein of interest is estimated on SDS/PAGE gel and the
protein concentrations were measured by densitometry (Quantity one, Biorad) and BCA
assay (bicinchoninic acid and copper sulfate, Sigma).

30 Purified wild-type IFNo-17 and G45R mutated IFNa-17 proteins obtained

according to this protocol, eventually scaled-up to produce higher amount of proteins,



according to this protocol, eventually scal ed-up to produce hi gher anount
of proteins, WO 02/086156 PCT/ EP02/ 05229 41 are used for the functional
tests deswig @edeizel ow. Exanpl e 3. Eval uation of i mMmunonoduycatgroyoedi vity
of natural wild-type IFNa-17 and 45R nutated IFNa-17 5 IFNs type I (IFN
al pha and I FN beta) are able to nodul atgjcertain functions of the inmmune
system They have been denonstrated to increase the dendritic cells (DO
mat ur at i on:ard yred &ershe fumctibrenl éospr deserilond befowHC class | (HLA- ABC) and ||
(HLA-DR) nol ecul es, increase in the expression of the nolecul es invol ved
in the co-stimulation of the T-1ynphocytes, CD80, CD86 and CD83 nol ecul es
and i ncr eagRampled NEyakuaibh 8f in8unckoduli6y a@ﬁv@sf of ndt AP SSIFNG-1 ERAECt  Of
AS5R nutated TFNa-17 on dendritic cell maturation. Tmmunonodul atory
activity ofG4CRSRutateddFNd-1FNa- 17 was first investi gat ed on dendritic cells

mat ur ation and are that of w | d-type chosen as 15
represemative gﬁﬁgw?& éﬁg llﬁﬁ‘ﬁ%{ﬁF W@o‘ﬁ%@tleﬁB @Qﬂ‘%ﬁe Cﬂ’é?‘iﬁrflﬂ%qﬁ@n%@fl s
were first I in
thepresonde BnETegEE TRy e BEb PGt R0 iner BRODRY Ry BB
CD14+ cel | snapuriidn: dadrease ikithe etphesmndefidHiG cIEISSCIeGHISA-V\AB@) mlnddECHLA IpR)esence

of 100 ng/ of wild-type |FNa-2.or G45ert ted |LF 17 and their

phenot ype \5@ Q’Efsd’é‘f’@??f%/ﬂ%éae BYPrEsEd ofifhe yraleculss nyply mItB%R‘?"ﬁt@mF]@POQ Ak
expr essi on 4of THRGHIGHE! @B%o'cm@%h'cm ﬁﬁwﬁ 304 i B€ast M U Q%&i

CD83 and CDla ngﬁﬁergt mat ur ati on stateco Sthesle d%s%?ﬂl tclc ce[El S has
al so bédéhn @mwpaneﬂTtlmnphmy’t@bt ained without |FNa treatnent, to provide a
control with non-stinulated dendritic cells. The medi an val ue of the
measures of fluorescence intensity for each marker and 25 for the three
exper i ment g} Ccomgiebi SNG4SFEXRIRSPENAS7 8h BbddiRe MhdturaRbf Presented in the
follow ng table: 30 WO 02/ 086156 PCT/EP02/ 05229 42 HLA HLA CD40 CD80 CD86
CD83 CDla ABC DRmunomodulatory activity of G45R mutated IFNa-17 was first investigated on

dendritic cells maturation and compared to that of wild-type IFNo-2 chosen as
15 representative of commercial Intron A product.

To do so, dendritic cells were first generated from adult peripheral blood
monocytes cultivated in the presence of GM-CSF and IL-4 cytokines. After purification
using a CD14+ cells purification kit, these dendritic cells were placed in presence of
100 ng/mL of wild-type IFNo-2 or G45R mutated IFNa-17 and their phenotype was

20 determined by FACS analysis aiming at looking for the expression of the MHC class I
and IT molecules and the CD40, CD80, CD86, CD83 and CDla markers. The
maturation state of these dendritic cells has also been compared to that obtained without
IFNa treatment, to provide a control with non-stimulated dendritic cells.

The median value of the measures of fluorescence intensity for each marker and

25 for the three experimental conditions, expressed as arbitrary unit, are presented in the

following table:

30



No | FNa 142 155 246 40 24 21 65 45R nutated 165 189 316 50 32 19 49
| FNa- 17 Wl d-type 179 276 491 87 57 26 51 |FNa-2 The results of this test
denonst r aive) ¢2wst1skhe GA5R nutated | FNa-17 protein is abl edigembiogigh at e
dendritic cell maturation. 5 b) Effect of A5R nutated | FNa-17 on cytokine
rel ease by T |ynphocytes | munonodul atggy activity of (A5R nutated | FNa- 17
was al so investigated by neasuring cytokine release hy | ynphocyt
placed in|presence of mifkéec HEANa- LﬁD@ro €D80andCRS6h EDRRt hotP1a Ist r ong
antigen ($EB) in order fﬁlﬁ@ m,c.,an iimune |response against an jaggresisi on.
This test |was al so perf d|impresence of wild-type 10/ | FNa- 2 used jas
control ange n as relp;rzesqqt5gt|vq92@$ t hegpnt r onpA conner ci al | 69r oduct .
To do so, |peripheral bllood mononucl ¢ar cells (PBMC) were|isolated from
heal thy dasRs amdtasddi jmdsat ecdi8bor 16816our $50n an 3ppropridte npdd um
cont ai ni ng anti -CD3 and antil-CD28 anti bodijes or E I nj each cpul ture| was
added 4 g/ﬁfEN@f Tild-tylpe | FNa-2 15|or GASR mutatkd | FNal 17. After
stinulati uupnm,yL T Xt 1 'y bel Ted Th i i - OD3,
anti-CD4 ar}gﬂgn - CD69 alﬁlPi bo |e6§ of qgiralti - :%73 ant?iPCD8 a%%lvI antﬂ CD6P

anti bodi eg,;FRa2 i ntracel lularfly | abelled with spegific aptibodies di rect ed
agai nst Thl-type cytokiines (IIEN-gammm) or Th2-typk | nes (11-10)

E A

Fl uorescent cells Were anal ysed usi ng FACScal i bur and Cel | Qjest sof t war e.

20 The results tain i cate, t hat t pe
| FNa-2 do not s erFﬁ? fqﬁ s 153 dggn Ftﬁ%&%ﬁ ?hsgase ané@\fbﬂ Wr(ggmn%t
activate T h»yer@egﬂﬁma%édeﬂdﬁuekea@ﬁﬁﬁnaﬁorﬁEB In contrast, GA5R nutated

| FNa- 17 andavvil -type IFNa-2 stinul ate cytoki nes WO 02/ 086156

PCT/ EPO2/ 05229 43 (I'L-10 and I FN-gamma) rel ease by SEB-activated

T-1 hot in the t el o This ta tth
cyt g[(r})n y eas fg‘i? &p@‘!ﬁ%Hﬁgﬁ?égﬁ%'lgroélscgf‘?&(@é&fileéﬁg)yer @Zﬁiglg"% eésas ©
percent age of tﬂ@m%ﬂ- c@%gr#p %lvt 0P G4SRBHuAE rNee] 1 §/a§ QlsotiffesEMed by

T-1 ynphocyt es an ocytes, respectively, and the percéentage of
CD69+ measuring cytokine release by T lymphocytes placed in presence of mutated IFNo-17

protein and with or without a strong antigen (SEB) in order to mimic an immune
response against an aggression. This test was also performed in presence of wild-type

10 IFNa-2 used as control and chosen as representative of the Intron A commercial
product.

To do so, peripheral blood mononuclear cells (PBMC) were isolated from healthy
donors and stimulated for 16 hours in an appropriate medium containing anti-CD3 and
anti-CD28 antibodies or SEB. In each culture was added 4 pg/mL of wild-type IFNa-2

15 or G45R mutated IFNo-17. After stimulation, T lymphocytes were extracellularly
labelled with anti-CD3, anti-CD4 and anti-CD69 antibodies or anti-CD3, anti-CD8 and
anti-CD69 antibodies, and intracellularly labelled with specific antibodies directed
against Thl-type cytokines (IFN-gamma) or Th2-type cytokines (IL-10). Fluorescent
cells were analysed using FACScalibur and CellQuest software.

20 The results obtained indicate that G45R mutated IFNa-17 and wild-type IFNa-2
do not stimulate IL-10 and IFN-gamma release and, thus, do not activate T lymphocytes
in absence of SEB.

In contrast, G45R mutated IFNa-17 and wild-type IFNo-2 stimulate cytokines



5 cells on total cells. T-lynphocyte IFN gamma |L-10 CD69+ cells/total
Negative control 11.9 7.5 1.26 CD4+ CD69+ (A5R | FNa-17 37.27 20.06 2.94
W d-typewldgdasg1549. 6 24.68 2.7 Negative control 8.73 0. GeHEm®9oseb8+
CD69+ (ASR I FNa-17 36.7 7.02 9.54 Wld-type IFNa-2 16.37 4.26 10.02 These
results clearly denonstrate that (45R ated I FNa-17 strongly stinulates
cytokine release (I FN gamma and | L-10) by CD4+ T-I|ynphocytes and CD8+ 10
T- 1 ynphocy{esi qomMnghmma):taleaae byl SER-SEBated tl-lyemphotytes &6 showasin, the table

i nterferon gamm production b i gher in pr ce of
GASR it at BHOVERBE IS fxpasrens s oakiperiragy d-pppuopRepratet RESER:
interferon S8 Y (P0G X £ bicghgr in
presence O?)&&%%d%'?gice F&@HQ?‘I&@DF%‘ presedn_]zke of w Iégﬁ'fy%zthl FNa- 2. 15
c) Effect Gfly@phetytes atcdDBFNaltTplmeytey; whpactvelyl ausibe pgrasotage pf D¢ nal |y,
i mmunonpdul ory acti |ty of (A5R nutated |IFNa- 17 was investigated by
measur i Q?Scﬂﬁfﬁ@fz iease by nonocytes in absence or in presence of a
bact eri aI toxi c agent (LPS). This test was al so perfornmed in presence of
wild-type I FNa-2 used 20 as contr and chosen as representative of the
Intron A "ﬂ“nhynr[rhoaytepr oduct. To do leNgmm Jéﬁa-ilﬁher all GP6ddcelsitotaldl ear

cel | s ( PBMS—were—+solated—F+romheatthy- U||Ua g therr—phenpt ype—was
anal yzed to determ ne ﬁ?@?@?@’i@e anou CD643 CDAdi m ¢ Iz%ls 4 and

CD4di m ar eciprkepsyt of GRS A ZRROCY 68)37.2/9\”6 V\Q).@@/O 6156 BGH EP02//05229
44 an ovefl-night cultlure, these PBMC were incubated injthe culture di um

al one (not stinulat edv\mqlt}/ [FNo-2n prekefice of RRB3(stli mul at2d cells). In
each culture, 4 g/ |of d-type I FNa-2 or A5R nutatied 1 ENa-17 was

added. After cul ture, Negaltlyemw@l axtra&aluurl;ﬂ@abeued wita? anti -|CD64

i roct oo SonHerDRR. | ThI B nes) (TR Al phs) . T 13 and ot 0. |

Wild-type IFNai-2 16.37 426 10.02

These results clearly demonstrate that G45R mutated IFNa-17 strongly
stimulates cytokine release (IFN gamma and IL-10) by CD4+ T-lymphocytes and CD8+
10 T-lymphocytes previously activated by SEB antigen. In this test, the interferon gamma
production by CD4+ T-lymphocytes is higher in presence of G45R mutated [FNa-17
than in presence of wild-type IFNo-2 and the interferon gamma and IL-10 production
by CD8+ T-lymphocytes is higher in presence of G45R mutated IFNa-17 than in
presence of wild-type IFNa-2.
15
c) Effect of G45R mutated IFNa~17 on cytokine release by monocytes
Finally, immunomodulatory activity of G45R mutated IFNa-17 was investigated
by measuring cytokine release by monocytes in absence or in presence of a bacterial
toxic agent (LPS). This test was also performed in presence of wild-type IFNo-2 used
20 as control and chosen as representative of the Intron A commercial product.
To do so, human peripheral blood mononuclear cells (PBMC) were isolated
from healthy donors and their phenotype was analyzed to determine the relative amount

of CD64+ CD4dim cells (CD64 and CD4dim are markers for blood monocytes). After



Fl uorescent cells were anal yzed usi ng FACScal i bur and Cel | Quest software.
The results obtained indicate that G45R nutated | FNa-17 and wi | d-type

| FNa- 2 dwowlossitss mul at e cyt oki nes (1L-10, 1L-12 and TNF- glqanpo2kwehease in
absence of LPS. 10 In contrast, in presence of LPS, npbnocytes rel ease
cytokines. The IL-10 and IL- 12 rel easggby nonocytes in presence of LPSis
further increased in presence of wild- type IFNa-2 but not in presence of
(A5R nut atadovdEMaght7cuisre Hbesa BBMChweteaibbebatdselnothe cnlfus madiue plope dseint s

o7 The CoRTI R Do b HeL R FERR5 Sl g S et s on
total cel | 5ia GRACINEEOGF Gask Mghls NIV Rgpalilaltohal culle! BB W2l

8.52 13.88 3.1 A5R I FNa-17 17.47 8.3 40.92 2.86 WI ypeIFNa24934
34. 48 50. Sxt2cdlinldthy dabetlbd vathsanie€DO# mylrmtlg@Dﬂdlrrefdndcmtrw@ilakavledlabdled

e 175 ryith st hiins deipd el shlduro gttt mebal AR on o
invitro argiproliferative activily of G45R nutated | FNa-17 on the TF- 1

erythrol eukem a cell line The effect of (A5R nutated |FNa-17 was al so
eval uat ed on TFFluorasegnt h@llﬁ wnemlazecdasmglEAq@Scahhusan%@lth wifssreer f or ned

f | d- t
opr csont at i ve ke T SRR ool AT BrERTLE Nl 2 D418 o2
PCT/ EPO2/ OR?4& stifimilahe C%kﬁles (IEﬁollmt laid Wal@ha@qgl@aée@n ﬁ@é,%h@&éf oS,
i ncreasi ng concentrations of fated | FNa-21 orf wild-type [FNa-2 (0.001 to
1000 n@@nil) andin dratres In pegsincd eﬁIal?S ,anonawytes uelease cmme@sﬂiet& 1paesHnat ed i n
Fi 2, di t that the .4A5R nu
antiprof | 121 S0 P RBMeOBR PRl T Sl L rresed 1 R 6 ¢ nat
of wild- tiype [FRNe2 Hur $409EPhdsBiket bRGASREMFARIE MMl 2 chs! diem1if fhe table

hemat ol ogi C toxicity is not  superior than that of wld-type |FNa-2.
below. This table represents cytokine release by monocytes in presence of LPS,

expressed as percentage of the CD64+ CD4dim cells, and the percentage of CD4dim
15 CD64+ cells on total cells.

CD4dim CD64+
IL-10 IL-12 TNF-a cells/total
No IFNa 16.21 8.52 13.88 3.1
G45R IFNo-17 17.47 8.3 40.92 2.86
Wild-type IFNo-2 49.34 34.48 50.87 2.71

Thus, the absence of synergetic effect observed in presence of G45R mutated
IFNa-17 and LPS suggests that G45R  mutated IFNo-17 may have an
immunosuppressive action.
20

Example 4. Evaluation of in vifro antiproliferative activity of G45R mutated IFNa-17

on the TF-1 erythroleukemia cell line
The effect of G45R mutated IFNo-17 was also evaluated on TF-1

erythroleukemia cell line. This test was also performed in presence of wild-type IFNo.-2

25 used as control and chosen as representative of the Intron A commercial product.



Exanpl e 5. Evaluation of the capacity of (A5R nutated | FNa-17 to induce the
anti- 10 proliferation of the human Daudi Burkitt's |ynphoma cell |ine
These testvd @gszarried out on two different |1FNa-17 prot gigi3gpopesRby GA5R
nmutated | FNa-17 and natural wild-type IFNa-17. Cells (human Daudi Burkitt's
| ynphoma cel | line, hereinafter calledjgbaudi cells") cultivated beforehand
ina RPM 1640 nedi um (suppl enmented with 10%fetal calf serumand 2 nmM of
L-d ut anmi ne) ar €0 do5sé,nbél edlledvére recedeinl cquitast @f inereadiag cendentrationdedlsi ty

f 4.104 cel]s/ | ., 1 h , ' I d i f
ionc r easi ngl%e{?ie@e%ﬂoﬁlz} 82 é’g@?typé,\ﬁ:ﬁ%@ rl%B E’gh ﬁ‘}(’: ibbi\[’g gli)%ﬁg%lﬁwglnp@f})%%%%&g R
mut at ed | FNgssudedd. proteins. The concentrations of | FNa-17 studied (natural

wi | d-type or mutated protein) are included between 0.003 pMand 600 nM
(final concent r&h¢ oasults, presentedan Fignre 20ndicateMhaidhe 68bRanutned tANn-ihbashat ed

for 66 at 37, C under. 5% ft ich t . Uptiblue re t (Uptima) is
L ted (B Thacil AptiPabiorsiye siien op il Fxb (i b this FBero Srast J ahts AR Dy
ToartT ong, BRE IMNHL2REERAR, BB tieada st nARBATIREAT ShiRRoERBkRL ot

of nat ur al supetidr thyp ehat bNaAlli£y e IFRER nut ated 25 | FNa-17 is based on the
measurenments of the 1C50, corresponding to the concentration of |FNa-17
protein, in piconolar (pM, inhibiting 50 % of cellular growh. Four

S ar eXRELhEN SRLAGE 3L ulllly oPRASKOGHARA BRERI P, LANC theTRYy. FOT
02/ 086166 HCTifdrhid SR Bumdh DendiBurkiery lyhiphOmbapbl likatio W d-type GASR
| FNa-17 IFNa-17 1 0.32 1.51 5 2 0.60 7.20 12 3 0.22 1.53 7 4 0.81 10.99

14 The average Tts® tesih wee weraisd oat ondivot ¢ilevint dENgple pioiganst namelo G49RpM
whereas the average 0 .val ue neasured r.th 5R nut at.ed..| -17 1s
5.31 pM T‘WHL%tecf Hgﬁ%ig@fiaﬂﬁuﬁ%tw]@ig@rﬁr ﬁéﬁ%ﬂéi f%e%o&t“ﬁ@nvbﬁ%‘ gf'\‘l‘a‘ilﬁeg | C50
for the mufat @dnaFNR- e, AYRInakBecalled "Daudi cells") cultivated beforehand in a RPMI

1640 medium (supplemented with 10% fetal calf serum and 2 mM of L-Glutamine) are

15 inoculated in 96 well plates at the cellular density of 4.1 0* cells/ well.

In each well, Daudi cells are placed in contact of increasing concentrations of:
either natural wild-type IFNa-17 or G45R mutated IFNo-17 proteins.

The concentrations of IFNa-17 studied (natural wild-type or mutated protein)
are included between 0.003 pM and 600 nM (final concentrations in the wells).

20 The Daudi cells are then incubated for 66 h at 37 °C under 5% CO, after which the
Uptiblue reagent (Uptima) is added to the cultures. The rate of cell proliferation is
quantified by measuring the fluorescence emitted at 590nm (excitation 560nm) after an
additional period of incubation of 4 hours.

The anti-proliferative activity of natural wild-type IFNa-17 or G45R mutated

25 [IFNa-17 is based on the measurements of the IC50, corresponding to the concentration
of IFNa-17 protein, in picomolar (pM), inhibiting 50 % of cellular growth.

Four similar experiments were carried out, each being repeated four times. For

each experiment, the IC50 values are mentioned in the following table:



value for the natural wild-type |IFNa-17 reaches 10.80 (with a standard
deviation of 3.46). This test denonstrates that the cellul ar

anti prol i {wey@iosy@eactivity is strongly inhibited (approxip@EtEtyosidea range
conprised between 5 to 15 tinmes less) in the case of G45R nutated | FNa-17
by conparison with wild-type IFNa-17. k@ Simlar independent experinments
have al so been perforned with wild-type IFNa-2 in order to conpare the
antiproliferative effect of G45R mJtated | FNa- 17 on Daudi cells
proliferatw the—effeet type—t+HNa=—2 9 do—so0, Daudi cells
were cul ti H"’i‘?f‘ttte pr esentczsoog |\m;ncentratl onst# G45R nutated | FNa- 17
or wld- tiype |FNa-2 Idlﬂ/rferon 0. @4spp0 10 ng/nL. 15 Three simlar
experinment|s were carrl ed out”. The results of |one representative experinent
are presented in Fi gLreIBNocTWese r edBNps1dengnstrat e that the cel lul ar

anti prol i fleratiye-activity—of AR M,I:t gted—+FNa—1+7-en—baudi Burkitt's cell
line is hijgher than that f32M|d type't*FNa- 2.{ 20 E>5drrple 6. Eval uation of
the antivi[ar agtivitlly of ggpR mutat ed Jg-FNa- 17 The{hFNs pl ay an i nport ant
role in the antivirall defénce. The IFN antivijral activity is partly due to
| FNs i nducled engynmatijc sy8f2@2ns, such &$3 The 2'S ol i goadenyl ate
I

synt het ase,—an—enzyne-which-catalyzes the adenresthre W02 086156

PCT/ EP02/ 05229 447 ol|i gor’r@@é synt he5|1§) qihese olig fleres hctivate the RNase
L, an endortbonuctease  which destroy the viral RNA once activated. The M
proteins (GIPases) which inhibit the synthesis and/or the maturation of
viral transcri plig avbigs 1660 ivilut ynehsirdtiion the witdtytpe dFN0-1t7he OidafiMiewhaeas r us.
5 - The PKR protein (or p68 kinase) which is activated by the

doubl e- st rthndeeragRNA0 THee mepsuvash o K@ IR mubited IlBﬂ%tléulﬁ SyriMehus, thene

| FNs | | d h h
case of ?Z%V%%&Frar%iééértf SR o Natieott Y 1G0 B BF SRRRLE NG 17 R e
cell's, the,fepll ﬁ%tdaﬂﬂal mfcf'fﬁ?plm 9 reabilR 1@@0'[(“9&1 alshdpartlishigsSoayk)t he

|nfect|ve povve viral particles. 10 Finally, the IFNs exert an |nd|rect
antiviral acti letuy layt daduﬂlmtateeghetetheaceﬂulafruam:ttproinfsramfetdmavnymsl rrosglyt em
in particul ar favorln the response.tq.cel |l ul i ncl udi ng an

i ncrease o‘Flh]th‘tté (presrimately nmigngs copppiise Ibég’veeflr?a tPeléggn%qf eﬁsﬁml © Ca¥F
| FN-gamma. @5 SRWGHLQR 1897385 % ofariLiewitl WiRlyby irigs 7. among ot hers).

10 Similar independent experiments have also been performed with wild-type
IFNa-2 in order to compare the antiproliferative effect of G45R mutated IFNa-17 on
Daudi cells proliferation with the effect of wild-type IFNa-2. To do so, Daudi cells
were cultivated in the presence of concentrations of G45R mutated IFNa-17 or wild-
type IFNa-2 ranging from 0.001 to 10 ng/mL.

15 Three similar experiments were carried out. The results of one representative

experiment are presented in Figure 3.

These results demonstrate that the cellular antiproliferative activity of G45R

mutated IFNa-17 on Daudi Burkitt's cell line is higher than that of wild-type IFNa-2.

20 Example 6. Evaluation of the antiviral activity of G45R mutated [FNa-17

The IFNs play an important role in the antiviral defence. The IFN antiviral
activity is partly due to IFNs induced enzymatic systems, such as:

- The 2°5° oligoadenylate synthetase, an enzyme which catalyzes the adenosine



The antiviral activity of 45R nutated | FNa-17 has been eval uated both in
vitro 15 in cell culture and in vivo in nouse nodel. Both tests have been
carried owlodyvsp@aeal lel with wild-type |IFNa-2 used as comgmatpoaisha6hosen
as representative of the Intron A commercial product. a) Antiviral
activity invitro in cell culture 20 Thi-s assay permts eval uation of the
antiviral activity of (AA5R nutated |FNa-17 and wld-type IFNa-2 in cell
cul ture usi ng>htgbmebee$'rmhﬂsmr Tatoneligotriesesvactivste ((MSRNasT d., o endpribtinSieldasaran

epithelial cells are cu for 24 ho rs in the presence of decreasing
concent r at i orfé 16?8@5?@” Y‘é@éﬁgﬁlﬁﬂﬁe Al tle wi | d-type IFNa-2. Then, the

cells are inf ecg‘ﬁg W}of(ﬁﬁné’ (G’Pﬁas@g) ﬁi IR the sPRmbdid hﬁd/&r\'fﬁy}naﬁﬁﬁh&go?‘l to

48 25 addition and the céll lysis is neasured. The antiviral
ef fect of thevigil frhescepts. ThiNacti et is dnaigy deertadminitbe ifluessmpizus ng the | C50

Rduced® by { ne oSPXR i G SRDERRRNYMARSS Bt B BF Goibeifgnitdes
and the | C50 pmahugse actf afeRiaUR @chibits R6RIn SAfIRSIENt ati ve experiment are
presented in the follow ng table: 02/ 086156 PCT/ EPQ2/ 05229 48 W/ d-type

| FNa- 2 45R nut dhedFNFRrativirel ap@ety isrdgoninjuced bymether, mpehagisps sueh ay s the

act vi by, i e UiFer SRR Pt SR, AR Br Hehhin

| FNa-2. 5 ﬂ')eb?ﬁkhhg/ Ith@kxi@ef fheiphiticled aﬁdmlhfécﬁmﬁmﬁ@imﬂﬂwﬁclé@ﬁ invivo is
perfor rred in EMCV (Encephal onyocarditis virus) nouse nodel. Human | FNs

exhi bi t10dose- defartlentha ANy xart acindiesty aﬂﬁh“f%ea%l}%ebwwlait@gl $ertabner al

100 to 1,0 t e | FN
10 (Mei st e?l%g 18%?9%?@%%?@3_5@%% )i{?ﬁ r o Cﬁ%% T%@f@%g@%f g%ﬁ%er g({oerg??%ﬁeal
i njection efeditios (chidifgaepbehemfaeald tasyi andsll (rlﬂl@\d)es micrees ofilfel2 0 a
rapi dly progressive fatal djsease ch%racterl zed b centrg1 nervous system

i nvol venentihHIN-eARERRIPiGieon  imrkass ol s C1hrevities gmongpdiers)o:  295. 360) .
Mouse and —humany, @L&Eﬁ 068 ARG RRLNRE P haNQWMR b QuliBd BEdERYINE 10

protecting mce agaln
15 in cell culture and in vivo in mouse model. Both tests have been carried out in parallel

with wild-type IFNo-2 used as control and chosen as representative of the Intron A

commercial product.

a) Antiviral activity in vitro in cell culture
20 This assay permits evaluation of the antiviral activity of G45R mutated IFNa-17
and wild-type IFNa-2 in cell culture using the vesicular stomatitis virus (VSV).

To do so, WISH human epithelial cells are cultivated for 24 hours in the
presence of decreasing concentrations of G45R mutated IFNa-17 or wild-type IFNo-2.
Then, the cells are infected by the virus of vesicular stomatitis (VSV) during 24 to 48

25 additional hours and the cell lysis is measured.

The antiviral effect of the different IFNw tested is determined by comparing the
IC50 value corresponding to the IFN concentration inhibiting 50% of cell lysis induced
by the VSV.

A similar experiment has been carried out two times, and the IC50 values

30 measured in one representative experiment are presented in the following table:



15 lethal EMCV infection (Tovey and Maury (1999). J. |IFN Cytokine Res. 19:
145-155). G oups of 20, six-week old Swiss mce were infected

i ntraperi{wveeagbige(i p) wWwith 100 x LD50 EMCV and treated gag/avishater,
and then once daily for 3 days thereafter wth 2 g of A5R nutated | FNa-17

or wild-type IFNa-2 preparations. A comgrol group was performed with

animal s having been treated with excipient only The ani s 20 were
fol lowed Paily for surWildatypedFNed2 days. @é&%lm@amdeﬂ‘“@‘f(kéé ted in Figure 4
and i ndi cate—that the relativve—swrvi-val—frate—of—rhe—mee—whi ch have been

treated w1G50E8RINutat ed | FNa%17 i's much hi gher than the |survival rate of
the non-treated mice, and even ni gher that that observed for the mce

whi ch have been treated with wild-type I FNa-2. These data denonstrate the
strong 25 antiVhusalin el ¢ulivry indéct€dwih Mis\atteel GH FRlamditei riFthv]d exhibisume
nodel . All of these results denonstrate that 5R rru%at I%SJUCZ possesses
uni que bi entbiiebagtivily ofes antivgal agivip peine hrghe g W&i ANS 1.
An i sol ated pol ynucl eotide conprising all or part of: a) the nucleotide
sequence SEQ ID NO. 1 provided that such nucl eotide sequence conprises at
| east ome BNP sghecikgdcfivieymnt e @rrmmeﬁmds] sting of g771 c, 808lns(a); or

5 b) a nucleotide sequence conple tar nuc eotlde uence under a).
2. The isol at edTbléIt?%ul@I e M@elig?f af D_(ICV Zﬁ’b‘ﬁpg‘f‘lﬁﬁlyﬁ% (FELEMEYY ¢ o

1208 of S ]1;1D NO 1, provided that the sequence contains at |east one
codi ng SNP Selected fromthe group consisting of: g771c, 808lns(a). 3. The
i sol ated pol ynuBugahiHNsekhibitadase-iependenteintiviali attivoy ym thel movtsedwhick itinposed

f 10 at |east 10 t | eoti.de that
Por 2 ool yBetl 0B TE ot 1o iy B RbL e AR SRR E b Bk EREED | b
NO. 2, 1@”0'8147{@1%1&& 411G 0800l NGerSNR: B4R 6:53- 1] sol at ed pol ynucl eot i de t hat

codes for pol ypept e conprising afl or paft of the amno acid sequence
SEQ ID NO. 3. 1htGpefohyalunfetivhde wicec vathmEBeepbhbongoraritisedirin (EMQV a| d

am no acid sequence als contain
ot hod 1 or B1GRHE 2 gy PRRFRTgIAg! el pharer R o Bar s B ¥ mhavi ng
80 to involvement and encephalitis (Finter NB (1973). Front Biol. 2: 295-360). Mouse and
human interferon-alpha have both been shown to be effective in protecting mice against
15 lethal EMCYV infection (Tovey and Maury (1999). J. IFN Cytokine Res. 19: 145-155).

Groups of 20, six-week old Swiss mice were infected intraperitoneally (ip) with

100 x LD5g EMCV and treated one hour later, and then once daily for 3 days thereafter
with 2 pg of G45R mutated IFNa-17 or wild-type IFNo-2 preparations. A control

group was performed with animals having been treated with excipient only. The animals

20 were followed daily for survival for 21 days.

Results are presented in Figure 4 and indicate that the relative survival rate of
the mice which have been treated with G45R mutated IFNo-17 is much higher than the
survival rate of the non-treated mice, and even higher that that observed for the mice
which have been treated with wild-type IFNo-2. These data demonstrate the strong

25 antiviral activity of G45R mutated IFNa-17 in vivo in mouse model.
All of these results demonstrate that G45R mutated IFNa-17 possesses unique

biological properties.



100% i dentity with nucl eotide sequence SEQ ID NO 1 conprising hybridizing,
under appropriate hybridization conditions, said polynucleotide with the.
20 pol ynuelcetoséise of claim 1. 8. A nmethod for genotypi ng adr/erozpsmd of a
pol ynucl eoti de having 80 to 100% identity wth nucl eotide sequence SEQ I D
NO. 1 conprising the steps of anplifying9a region of interest in the
genom ¢ DNA of a subject or a popul ati %@I subj ects, and determning the
allele of at |east one position in th& Soti de sequence SEQ ID 25 NO 1
chosen fromthe group consisting of, 771, 808. 9. The nethod of claim 8,
wher ei n thel'@éﬂé&?ﬁfi%w@d@%@q(@&%mn&ﬁl ¥inart$dquenci ng.  10. A reconbi nant
vector conprising a polynucleotide according to claim1. 11. A host cell
conprising a PedEnbickalite vemenee SEQOIHNG It provided rthat Guch\BuUARB6LGBence

PCT/ EPO2/ 0522 et f,or arating a polypeptide, i sing
cul tivating ag%%gr? Se%élfég%%eor i ﬁ%ed?dg&gmgfeng‘r‘i'% ‘ioﬁglﬁu%gﬁ?ffg% bgcﬂﬁggfng(%;a?fd
separatifhg sajd pol tide fromthe culture nedium 13. The_ pol ypeptide
encoded d;y th ?glfﬁl%ﬁg SHEFRAR FErBSGETH o ac‘l“&leﬁﬁl%. seguepge updetiago| at ed

pol ypeptide c rising all or part of am no acid sequence SEQID NO 2 and
havi ng SNP%G@Q 1sg§1_te Y%fefﬁé‘f)?f glaina d ¢ enraprifing pcdecdidas 039 tac bIRSrafsIEQ

am no aci ds 2¢ t\iho ] i I .. 2 nd
navi ng SNP GAR o kg ited ot 0 ReMEEe o ifatls SEMISE G Sl N pipere]

am no acid sefjoertbe gSEQcbmdididg of 187 c, dWInshe pol ypepti de according to
claim 16, conprising amno acids 24 through 57 of the am no acid sequence

SEQ I'D NO. 33. TR8isolbfel fdyriupkptidelof et divAsreinOsatd fdlvhufootide TPEIRHAEd 3P NO
aci ds ZI througih 57 of the am no acid sequence Q ID NO 3, and having
di

the codithg SNBlegst ) nyddeotisles.A et hod for obtai ning an i nmunospeci fic
anti body, conprising i munizing an aninmal wth the pol ypeptide according
to claim1%; Andsadsed pelynurieasidedhateoil¢soidy a phlypentiiai comgmisimgl all @parfldfahe

i mmunospeci fi ti res j m t he et hod of i . 21. A nethod
for identifyi %aﬁﬁn“%g%ﬁ%e%%%#? @’8&%2 ?ﬁSﬂbﬁVWﬁE%ﬁ‘?fﬁ%g Sg@tég‘ﬁst ed
5. An isolated polynucleotide that codes for a polypeptide comprising all or part of the
amino acid sequence SEQ ID NO. 3.

15 6. Polynucleotide of claim 5, characterized in that said amino acid sequence also

contains the following coding SNP: G45R.

7. A method for identifying or amplifying all or part of a polynucleotide having 80 to
100% identity with nucleotide sequence SEQ ID NO. 1 comprising hybridizing,
under appropriate hybridization conditions, said polynucleotide with the.

20 polynucleotide of claim 1.

8. A method for genotyping all or part of a polynucleotide having 80 to 100% identity
with nucleotide sequence SEQ ID NO.1 comprising the steps of amplifying a
region of interest in the genomic DNA of a subject or a population of subjects, and
determining the allele of at least one position in the nucleotide sequence SEQ ID

25 NO. 1 chosen from the group consisting of: 771, 808.
9. The method of claim 8, wherein the genotyping is carried out by minisequencing.
10. A recombinant vector comprising a polynucleotide according to claim 1.

11. A host cell comprising a recombinant vector according to claim 10.



20 which activates or inhibits the activity of an isol ated pol ypeptide
conprising all or part of am no acid sequence SEQ ID NO 2 and havi ng SNP

AS5R, sai gowieede conprising: a) providing host cells compuispongsihe
reconmbi nant vector according to claim10; b) contacting said host cells
wi th said conmpounds to be tested, 25 c)zgleterm ning the activating or
inhibiting effect upon the activity of said _polypeptide whereby said
activatingldrd iIIFFﬁh%{) fqrisgpasgléng @ pYlyPepside ganerisimpculidvating adwst el aegerding yi ng

an agent ano Qr S t 0 actiVity i

ot ont 1 at ed_af T bl ¢0d Gy E RSB R RUBREAF Brnt e vl
02/ 086156 PChh&R02/. 05229 51 or part of am no acid sequence SEQ ID NO 2
and having SNP (A5R, said nmethod conprising: a) providing host cells

conpri si ng18 NEne'RAPFERiaE Bhcodes bPthedsslRkdipBBmhifleshidd dNcldm 1.b) contacting
said host cells with said conpounds to be tested, 5 c) determning the

potenti &ti ng, PR T TN TN ] I ¢ f i n r eby
Cai a porent ared Bt bRy EhpiaRE % PR of guind R i RRE Va1
i dentifyi ng dWO0agend havingp§NE{e&45®. nore conpounds to be tested which
activates or inhibits the activity of an isol ated pol ypeptide conpri sing
all or patf. Tfe polypaptide iadcaday en cRiBHQ, LOMMing anis sditd ¥4 #lrsegthasd b t he

coding SNP 10 (A5R, said nethod comprising; a) providing host cells
conpri si ng t HB® PREAs %ﬁwe%&%&ﬁ%%r%% hpgng PHPH4E. ~ b) contacting
said host cells with said conpounds to be tested, c) determning the

act i vat i ngl®rAn ishlasid polypeptife eemprpvng ather part pf iminogicidssipdencp SEPEPNQle

wher ebygsai d activating or inhibiting agent is identified. 15 24. A nethod
for identifying an agent anong one or nore conpounds to be tested whose

activity i t ent.i at or inhihited by an isolated pol) tide comnprij sing
all or paﬁ' %WW@% Eiaﬁc%@&ggﬂf IgE ’IWSI%,%gﬁ%E%anﬁﬁ H}c:; t he
codi ng SNP  @dbnireadci sRubRE SEeMD Ng).ng: a) providing host cells

conprising the reconbi nant vector according to claim10; 20 b) contacting

sai d host e¢glfis yi 8k Ao CRIROU AaifC1 P& » o) }H%Pt
potentiating or I?Mn#lsbg?lti né e?@gct upl)onlétahghg%i:s?l iatlgq/l}lgggfggizgl ﬂc%e $Pof
the amino acid sequence SEQ ID NO. 3, and having the coding SNP G45R.

15 19. A method for obtaining an immunospecific antibody, comprising immunizing an
animal with the polypeptide according to claim 13, and collecting said antibody

from said animal.
20. The immunospecific antibody resulting from the method of claim 19.

21. A method for identifying an agent among one or more compounds to be tested
20 which activates or inhibits the activity of an isolated polypeptide comprising all or
part of amino acid sequence SEQ ID NO. 2 and having SNP G45R, said method

comprising:
a) providing host cells comprising the recombinant vector according to claim 10;
b) contacting said host cells with said compounds to be tested,

25 c) determining the activating or inhibiting effect upon the activity of said

polypeptide whereby said activating or inhibiting agent is identified.

22. A method for identifying an agent among one or more compounds to be tested

whose activity is potentiated or inhibited by an isolated polypeptide comprising all



whereby said potentiated or inhibited agent is identified. 25. A nethod for
anal yzi ng the biological characteristics of a subject, conprising

per f or m nyoag2dse@st one of the follow ng steps: 25 a) Det gigyrpongsihe
presence or the absence of the polynucl eotide according to claiml in the
genome of a subject; b) Determ ning thegjevel of expression of the

pol ynucl eotide according to claiml in a WD 02/086156 PCT/ EP02/ 05229 52
subj ect; c) DBatparnphimigotdesl presenSEQID N2 2ahskrcenENP (&4 58 Isyidapethdé
according to claim.13 in a subject; d) Determ ning the concentration of

t he pol ypept i PR ding to claim13 in a 5 subject; or e) Determ ning
the functionality af, the polypeptide according to claim13 in a subject.
26. A t her apedt iFEOHGERMOsHSHF PP IhRe secomieart yasieiargerding teclaim ¥ om t he
group consisting of an isolated pol ynucl eotide conprising all or part of

the nucl eoti d® cepiggerrwidhet pellsnath Sigeeupernds thbe tesiedh nucl eot i de

sequence conprises at |east 10 one SNP sel ected fromthe group consisting
of g7716®, 808dnsleteymining therpoténsistingler indéhjtiegp c&edamphdhe nttavity dfosaihagknt

nucl eoti de sequence:;, a rec i pant . taor conprisi.ng said pol ynucl eoti de;
a host cell co r}feﬁq%'gfa Cgl?ogg_%@%gr%f‘ﬁ’éeﬁ%e%\@ﬂwn?‘{e&ﬁhe 'sol at ed pol ypept i de
GISR  an' T 21 A BB p ST HNE pterss AGORE v o JHPE SRS (AP dets]
sequence SEQ \Evﬁlch@cti@até’@%fnﬁibﬁs%e_sébtf@/?tyid?gtntigﬁat%ggﬂgﬂggﬁli\%r%?ev n?%sl,i%algr@i body

specific for one of said polypeptides. 27. A neth
treating in apart ptlaminguedid sequeie85Q dBI MOt S&d possily talwe ITguvingpthe codimgSNPg of

cancer s, and t s, .infectious.di seases, inmunologically and auto-
i m‘runolslggi cal #ﬁeﬁ%‘i@ﬁ%h%@gggg‘car di ovascul ar di seases, metabolic

di seases, central 20 nervous system di seases, and di sorders connected with
chenot her apy dr SEHERE 20t celppMisig ha mcembieanf Nectegcsadng taglamd@al a

t herapeutical |y effective anount of the agent of claim26, plus a

phar maceut i ca?)l gorleela bl koska@dispiintaid ggnpotinds teekehisstedf cl ai m 27, wherein
said cancers and tunors conprise netastasizing renal carcinonas,

mel anomas, | y®pldeteamincugipghe sictigatingl lor cimhaoiting rafifsotrapoen athd  activity of said

polypeptide whereby said activating or inhibiting agent is identified.

15 24. A method for identifying an agent among one or more compounds to be tested
whose activity is potentiated or inhibited by an isolated polypeptide comprising all
or part of amino acid sequence SEQ ID NO. 3, possibly also having the coding SNP
G45R, said method comprising:

a) providing host cells comprising the recombinant vector according to claim 10;
20 b) contacting said host cells with said éompounds to be tested,

c) determining the potentiating or inhibiting effect upon the activity of said agent

whereby said potentiated or inhibited agent is identified.

25. A method for analyzing the biological characteristics of a subject, comprising

performing at least one of the following steps:

25 a) Determining the presence or the absence of the polynucleotide according to claim 1

in the genome of a subject;

b) Determining the level of expression of the polynucleotide according to claim 1 in a



25 cutaneous T cell |ynphoma, |eukem as conprising hairy-cell |eukem a,
chroni c | ynphocytic | eukem a and chronic nyeloid | eukem a, cancers of the

liver, newloo208eag and ki dneys, mnultiple nmyel omas, carci ngicd/tpeanERe and
tunors that appear follow ng an i mune deficiency conprising Kaposi's

sarcoma in the case of AIDS. 29. The m@sod of claim 27, wherein said

net abol i ¢ di seases conpri se non-i nmune WO 02/ 086156 PCT/ EP02/ 05229 53
associ at ed di sed¥etsuch as obesity. 30. The nethod of claim 27, wherein
said infectious diseases conprise viral infections including chronic
hepatitis B andDeteaméhing themredsnceiontleecatisenss of tleaupadynicatide anedrdingsnetaial 13

di seases, such as nk%al warts. 5 31. The nmethod of claim 27, wherein said
di seases of then%%%{ﬂ%’ nervous system conprise Al zheiner's di sease,

Par ki nson' s dj sease, .schi zophreni a an epressigon. 32, The thod .of claim
27, wherein <Hi Pefrmmies i cairyraling %u’?’&-ﬁ%ﬁ%&%@?‘@é@% 0 &t df feases
conpri sg the regggtdian of tissue or organ grafts, allergies, asthm,
psoriasis, rheumafoid arthritis, multiple sclerosis, Crohn's disease and

ul cerative a]eg (ff%{eirﬁﬁrﬁ%% {glg ?g@i@tgﬁf&tﬂgﬁgﬁeﬁﬁ%&éc@ﬂﬁ@ totcfaﬂ?tlhéﬂg? I%x%bé&gf

i ndi vi dual i Sease s the p consisting O
sin

i i ot or Phg hCei B/ A& PRbATe oREP: Bk RERPPORTRlrRten VR A it ¢ ne

agent of cl aid¥ngibtind b SndisFRRE PREEHIEI6ald Yorpasng Al 6 FHE PN hucldSids. A
met hod for increasing or decreasing the activity in a subject of the

pol ypepti de sggedediShR 118 NO.ali proviied &b siadl merledivie ireducaes pemprises at least

therapqgt i Ca'éJn% b &elebyg fg#ﬁr%féér %gpf&nﬁ@t?x%&% g‘gflgco;%p%@&a' g aakﬁﬂe(ggg D

pol ynucl eoti de conpri sing 0 equence

NO. 1 provi dedqghidnaet sorplementagotib deuid etjictsotide Carapenceesa atednitdsint 0deorSNP
sel ected fromthe, group ConSi%éoiﬁng og %771 c, 8081ns(a), or. a nucleotide 20
sequence conploBMENng §714 Bolyay &1 2805 ¢e!l sepnEsiag said rReasRifmI AREIOL B or

conpri sing saj I Lde: I LSl i C iant
vector. whor s aPTPYVERER Lifriche AFbr BRY of RAR bl Mo RAL SEOCEIRII,
treated; an iandlhavmg SNI®OGAARpan delacdmoplyebtide edrhprisingpat or jodrt @fivinmiao acidd
sequen SEQ | D NO. vi ng. SNP. A5R. an i sql at aol.ypepti de

co?rpri 3Png aISFfl‘beian)ag%tQa o I\Aﬁia%aosgth%a a@%@éﬁ’@éﬁ&éo‘%ﬁéﬁ?‘% E&éffégmgagfgmyy al so
having the cogibagc RWoHbTRaid301B5HARDY

27. A method for preventing or treating in an individual a disease selected from the group
consisting of cancers and tumors, infectious diseases, immunologically and auto-
immunologically related diseases, cardiovascular diseases, metabolic diseases, central

20 nervous system diseases, and disorders connected with chemotherapy treatments,
comprising administering to said individual a therapeutically effective amount of the

agent of claim 26, plus a pharmaceutically acceptable excipient.

28. The method of claim 27, wherein said cancers and tumors comprise metastasizing
renal carcinomas, melanomas, lymphomas comprising follicular lymphomas, and

25 cutaneous T cell lymphoma, leukemias comprising hairy-cell leukemia, chronic
lymphocytic leukemia and chronic myeloid leukemia, cancers of the liver, neck,

head and kidneys, multiple myelomas, carcinoid tumors and tumors that appear

following an immune deficiency comprising Kaposi’s sarcoma in the case of AIDS.

29. The method of claim 27, wherein said metabolic diseases comprise non-immune



specific for one of said polypeptides; and a pharnaceutically acceptable
excipient. 35. A nethod for preventing or treating in an individual a

di sorder wpo @dssease |linked to the presence in the genonp@irmaisho

i ndi vi dual of the polynucleotide of claiml1l, conprising admnistering a
therapeutically effective anount of onegzpr nore of: an 30 isolated

pol ynucl eotide conprising all or part of the nucleotide sequence SEQ I D VWO
02/ 086156 PCHsERI¢dEiscges 8whmeoobasitind havi ng at | east one SNP sel ect ed
fromthe group consisting of g771 ¢, 808Ins(a), or a nucleotide sequence
conpl enent d0yTheomsthd ofi ukliedt7, sdesay seet oescticas diseesmsiviompnise vaaltiofections
conpri sing one .of. sai ol ynucl.eqf i des; |. conprising said
reconbi nant VBUPENg &ﬂ@%%ﬁ%@hﬁﬂ@ﬁ%ﬁ@@i §P§§tl 5| Prgmggias, §d ani no
5 acid sequenggerohiQitdasd¥Csuch AREnitaVang, SNP GASR an isol ated pol ypeptide
conprising all or part of ami no aci d sequence SEQ ID NO. 3 possibly al so
havi ng &t heqcadi P : .Ho L r L

pol ypept5i dgé'; ﬂgnggg%pﬁgﬁ%aﬁge%{!i ?g%r}m?} %%% gg%gﬁse&fei% B(lg}g%tl 3{65‘%% %yStrng{nhod
for det er m nicompstsatiizteimed’ $ iscast Raaribsoassdisdaat, iscmgoieenie end ddpréssmat one
10 SNP sel ected fromthe group consisting of g771 c, 8081lns(a), in the

| FNa- 17 ge02, Theanethad @if SRS 1) fvHetsih S4idMigeinelodicaliasad camPinEhnidogiedll
Genotypi ng a group_of individuals; b) Determning the distribution of said
di sease or rdghtdagiseasesocumprissshe wgiedtion ofdisgue gy Btasn dralis dilgigipsapghmas c)
Comparing th Y, Lt B St rd -] > Sl i

resi stance &g@ﬁ%&g%a@gmg%%gi %ﬂ%ﬁ%{}@ﬁ % 52???? %g%g%iss%ﬁgfgraﬁgﬁg eir%r‘fecal 'y
rel eval0 assaolidé.i ons. 37. A nethod for diagnosing or determining a
prognosis of a disease or a resistance to a disease conprising detecting
at | east oBg OMNRER] €6t Sedvddtp dreadhP WP af ANGividuand Réease? 9el8cfdd Erom the
8081ns(a), in the IFNa-17 gene. 38. A nethod for identifying a conpound
anong one or ZigHe @oppidihdy berlivg vésverndshapemip dnbilielyeed ceatiealc t 4nd/ery

substantial |y, sipl ar LV Ly t.ated ENa- 17 e
roduct . sai oSSt itlsttind o St BB et el eMENGe g, ca
activity of saichntofmheugeht ofdlaln @s, slengphdrmacagichlly 2&eprblereatipient. cyt oki ne
rel ease by CD4+ or CD8+ T-I|ynphocytes, cytokine rel ease

15 34. A method for increasing or decreasing the activity in a subject of the polypeptide

according to claim 13 comprising administering a therapeutically effective quantity
of one or more of: an isolated polynucleotide comprising all or part of the nucleotide
sequence SEQ ID NO. 1 provided that such nucleotide sequence comprises at least
one SNP selected from the group consisting of g771c, 808Ins(a), or a nucleotide
20 sequence complementary to said nucleotide sequence; a recombinant vector
comprising said polynucleotide; a host cell comprising said recombinant vector,
wherein said host cell may be obtained from said subject to be treated; an isolated
polypeptide comprising all or part of amino acid sequence SEQ ID NO.2 and
having SNP G45R; an isolated polypeptide comprising all or part of amino acid
25 sequence SEQ ID NO. 3 possibly also having the coding SNP G45R; an antibody

specific for one of said polypeptides; and a pharmaceutically acceptable excipient.

35. A method for preventing or treating in an individual a disorder or a disease linked to
the presence in the genome of said individual of the polynucleotide of claim 1,
comprising administering a therapeutically effective amount of one or more of: an

30 isolated polynucleotide comprising all or part of the nucleotide sequence SEQ ID



by nonocytes, cellular antiproliferative activity on TF-1 cell 1ine,
cellular antiproliferative activity on Daudi Burkitt's cell line, in vitro
or in vivewoiogyistal activity; WO 02/ 086156 PCT/ EP02/ 0523 1/E/2/03229
Conmparing the activity determned in step a) of said conpound with the
activity of the A5R nutated | FNa- 17 gyene product. c) Determ ning, on the

basis of the _conparison carried out _in step b), whether said conmpound has
a substant i a|N<9-n£ and having gt lpashene OYP peleried oge thevgroyp confistingdolt 87718, t hat
of the A5R FNa- n > i .Q claim
38, wherein ?g?g{sgﬁhglogﬁﬁéz?%ﬁb%q%@tg ggﬁlglregi%nf%gﬁ% ?@lﬁ Egg]fe?%?ﬁogse%@%g%’%c

pepti de conbiraainasihadt vetfor @bingsisinhionh -of kaid ypiypuklestidese nitngt celbcongeiigned by
conput er - ai ded, drug design to have the sane three-dinensjional siructure as
that of the &amﬁewga@%ve%@@amsmeg solgenide SOFPRSIE | SogAbETGy
conprisisng thg;Am n@é?'S@%)D'ID N‘éﬁ%daﬂ;&?h%ﬁ% N8| G4530S ad 45518 éﬁi%grpgféti&éw

o
am no acid sequence SEQ ID NO 2, provided that said amno a gquences
conpri se the co®BRNGND orpart §hemownpol sedueater3EQ IBINDY 3 tHoesibly talsochaying:| ai m

39. 41. A nethod for prev jng or.treating i.n an individyal di sease
ei ected frorfht RUGEGHE R oits PG B0 e TPt QhaH Mt P ORGY GBM us
di seases, | mm@ﬁh&ghﬁ@dﬂyyacg@ja@gg%pkﬁﬁmnoI ogically rel ated di seases,
cardi ovascul ar di seases, netabolic diseases, central nervous system

di seases, 3gdh thafbd $:°dGAMIBEICHaMib1C AR GARKIiLELOLIREL St 1caGOBRT T S1 NG

adm nistering to salrd individu a therapeutically effective anobunt of the
conpour® of AN seld@ed filoustle grbey reseting odlgl/ Y1 @808hisad) i@ thx dFdadMtgeng) 42.
The net hod of clajm4l, wherein said cancers and tunors conprise

met ast asi zi ng}‘nd@éiﬁ%as%‘éfrréﬁlﬁ‘éﬁ%tf’ ‘ﬁi@?%%{smgyrrphorms conprising follicular
| ymphomas, and cutaneous T cell |ynphoma, |eukem as conprising hairy-cell

| eukeni a, chranGenotypingpraseyr pEindisidials a and chronic nyel oid | eukeni a,
cancers of the liver, neck, head and kidneys, nultiple nyel omas, carcinoid
tunors and t UpoDsterinating pedistriBGtiérobf sad digeasa dr meustenadetb i ddseesecyithiorspid si ng
Kaposi's sarcoma_in ghe.c.gs of AIDS. 43. The nethod of claim4l, wherein
sai d i nfecti ousStAvESALELV: B?EJ‘BH se viral infections including chronic
hepati t1|5s B aczsldcgm%%ng Ith\é/ éb\eln[gtsypel a]:‘.ae\?v}t %lljesdigt?i%gggr? Io géid%?s%ase or resistance

to disease; and
d) Analyzing said comparison for statistically relevant associations.

37. A method for diagnosing or determining a prognosis of a disease or a resistance to a
disease comprising detecting at least one SNP selected from the group consisting of

20 g771c, 808Ins(a), in the IFNo-17 gene.

38. A method for identifying a compound among one or more compounds to be tested
having a biological activity substantially similar to the activity of G45R mutated

IFNa-17 gene product, said method comprising the steps of:

a) Determining the biological activity of said compound, such as dendritic cell

25 maturation, cytokine release by CD4+ or CD8+ T-lymphocytes, cytokine release
by monocytes, cellular antiproliferative activity on TF-1 cell line, cellular
antiproliferative activity on Daudi Burkitt's cell line, in vitro or in vivo antiviral

activity;



vener eal diseases, such as genital warts. 44. The nethod of claim 41,
wherein said i munol ogi cally and aut o-i nmunol ogically WD 02/ 086156

PCT/ EPO2/ Q%Xdse136 rel ated di seases conprise the rejectiorpa@fegor@size or
organ grafts, allergies, asthma, psoriasis, rheumatoid arthritis, nultiple
sclerosis, Crohn's disease and ulceratiyge colitis. 45 The method of claim
41, wherein said diseases of the central nervous system 5 conprise

Al zhei mer' s di)s baswaripailic astigity deigimmad & ster hl ¢ erhpouddvideheastvion.

46. The nethod of .clajip 41 i n,said t abol i ¢ di seases conpri se

non- i mune assBiY@t@%@@é@?@ﬁ@%g%%ﬁ@?’ty. 47. A nethod for
preventing or treating in an individual a disease selected fromthe  group
consi sting ofh&SITHYIBE: QR GESIS QR CRMPATIANgaBEHOW AR stsmt ), Whetherrsaidio

oF copo ool O BIGSLBLEGEL DBi4e A3 Wby Btgupr oo
accept aldl e exci piaeofthe G45R mutated IFNo-17 gene product.
39. The method according to claim 38, wherein said compounds to be tested are
identified from synthetic peptide combinatorial libraries, high-throughput screening,
or designed by computer-aided drug design to have the same three-dimensional
structure as that of the polypeptide of SEQ ID NO. 2, or of amino acid sequence
10 comprising the amino acids included between positions 24 and 189 of the amino
acid sequence SEQ ID NO. 2, provided that said amino acid sequences comprise the

G45R SNP.
40. The compound identified by the method of claim 39.

41. A method for preventing or treating in an individual a disease selected from the group

15 consisting of cancers and tumors, infectious diseases, immunologically and auto-
immunologically related diseases, cardiovascular diseases, metabolic diseases, central

nervous system diseases, and disorders connected with chemotherapy treatments,
comprising administering to said individual a therapeutically effective amount of the

compound of claim 40, plus a pharmaceutically acceptable excipient.

20 42. The method of claim 41, wherein said cancers and tumors comprise metastasizing
renal carcinomas, melanomas, lymphomas comprising follicular lymphomas, and
cutaneous T cell lymphoma, leukemias comprising hairy-cell leukemia, chronic
lymphocytic leukemia and chronic myeloid leukemia, cancers of the liver, neck,
head and kidneys, multiple myelomas, carcinoid tumors and tumors that appear

25 following an immune deficiency comprising Kaposi’s sarcoma in the case of AIDS.

43. The method of claim 41, wherein said infectious diseases comprise viral infections
including chronic hepatitis B and C and HIV/AIDS, infectious pneumonias, and

venereal diseases, such as genital warts.

44, The method of claim 41, wherein said immunologically and auto-immunologically
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45.

46.

47.

56
related diseases comprise the rejection of tissue or organ grafts, allergies, asthma,
psoriasis, rheumatoid arthritis, multiple sclerosis, Crohn’s disease and ulcerative

colitis.

The method of claim 41, wherein said diseases of the central nervous system

comprise Alzheimer’s disease, Parkinson’s disease, schizophrenia and depression.

The method of claim 41, wherein said metabolic diseases comprise non-immune

associated diseases such as obesity.

A method for preventing or treating in an individual a disease selected from the
group consisting of healing of wounds, anemia in dialyzed patient, and/or
osteoporosis, comprising administering to said individual a therapeutically effective

amount of the compound of claim 40, plus a pharmaceutically acceptable excipient.



