WD 02/ 086156 1 060CT2005 PCT/ EP02/ 05229 NEW POLYNUCLEOTI DES AND
POLYPEPTI DES OF THE | FNa- 17 GENE RELATED APPLI CATI ONS: The present
invention clains priority to French Patent Application 0105516 {&GQET 208W on

April 24x5029@ds1kd t1 ed << Nouveaux pol ynucl eotides et pol ypepkpsios,sy gene
| FNa- 17>>. BACKGROUND CF THE INVENTION Field of the Invention. 10 The

present invention relates to new pol ynucl eotides derived fromthe
nucl eoti de sequence of the | FNa-17 gene conprising new SNPs, and new

pol ypept i deNEWEROVENUCIOROTIRES AND RDDVIERTINES OFNHE IFIN6d7elGBNE Npr i si ng
mut ati ons caused by these SNPs, as well as their therapeutic uses. 15

Rel ated Art. The interferon al pha 17 gene, hereinafter referred to as

| FNa- 17, publications: - O opade et al.: "Mapping of

~ the short. ‘rgiﬁg%ﬁﬁgﬁ%@@ﬁp of deletions of the short armof chronosone

» 9 associ at ed Wi BRI VIRAGH 8i8in® prideR eFehich Pdient A pplickdion 1982516 20 - Lawn
R M et al.; " sequence of two closely |linked hurman | eukocyte

+ i nter fl&r obledendpril 28c2UHdg Rl o< Waugayx polynsdéatids of polgpyptidEndupdot eot i de
-sequenceolﬁ\I E@ S, gene i s accessi bl e under accession nunber V00532 in the
GenBank 4bdSE: The | FNa are known for their cellular anti proliferative
effects and their 25 involvenents in antiviral and antiparasitic responses.

The IFNa are al so known to inhibit the expression of several other cytokines
at  the IB&6KGROUND REEHBANIVENTION em cells, as well as to inhibit the

cel | ul arep,r{c))&if{rﬂer?ti on of certain tunors. The IFNa are al so known to reduce
t he expr e & V¥ Y%eceptors to the EGF in 30 renal carcinomas, to

i nhi by the expresabont Ohveidiilaiht F MR mASRRRes t @erlvelll Biom e

proliferation of fibroblasts, nonocytes and B 1ynphocytes, especially in

Vitro, andicteotids @205 M APNOSIH ] Ehe RPOTpERDR/ 152 3DIPs, and new polypeptides
derived from the natural wild-type IFNo-17 protein comprising mutations caused by

these SNPs, as well as their therapeutic uses.

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 IFNa are known for their cellular antiproliferative effects and their
25 involvements in antiviral and antiparasitic responses.

The IFNo 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 vitro, and to



2 block the synthesis of antibodies by B | ynphocytes. The I FNa are al so
known to induce the expression of tunor specific antigens on the Usttr.lhbama of
tunmor cells and also to induce the genes placed under the control “0

pr onot erwoegisyiss of the 1 SRE type (Interferon-Stinul ated Resmposeszkd enent)
by acting 5 on the specific transcription factors of these ISRE. It is
known that the IFNa are involved in dijferent disorders and/or human

di seases, such as the different cancers |like for exanple, carcinonas,

mel anomashlock thephuhess of estitexdieadydd dymaphvegtes. of the |iver, neck, head and

ki dneys, cardiovascul ar diseases, K netabolic di,seases such gas those that are
not connect ed Wi FWN®are alsa keowp tasipdueethe iexpressign o %ﬁ?}‘l@?"‘%ﬁé’é‘ﬂgﬁs on

il cor at 1 vBe CBRRS §F FHG0SET AP Ash Bl he S At iSRG of
exanpl e, Ababer #8ioss 6f GRASRE 1968 (eRREGRBemAtdedRRERISE Blemélipby abtsd i on of

tissue or organ grafts, healing of wounds, anem a in dialyzed patients,

al | er g¥ eson the Speraiic franscriptien fantoms obtiese I9-eoporosis, psoriasis, rheumatoid
arthritis, Crohn' g disegse,, aytagi nmune 15 di.se s and di sorders,

gastroi ntesti ﬁglls gﬁ"’?éﬁnd thy gﬁﬁgnwﬁi‘gﬁ‘i]ﬂdﬁgs‘nc‘gﬁﬁ%’?éﬁ“\m?ﬁ “@ﬁ’én‘ﬂ’r’ﬂ%’f apy
treat nent gee lhie diENG2 R BYREGULAIEY URE Kol Uxalife,! EERINOBAL, HeldRulal N

| eukenmi as, nefastasizing renal carcinomas as wel'l ‘as tunors that appear

f ol | ow nglymphomasnleicediac e cancesudhithabvitapedd, head and &ivmeys) cafiozasdanf

Al DS. The_ |l FNa are al.so 20 effective, against other types, of tuynors and
agai nst cHFREES FRRANG Aserses sheh BT RRAL 47 105 %@f‘éoafmhz BMERE FpA

(Food4an : al i £.0r; Lt
Vener o0 IPEAGTIOR XA, Wbestipipkicfioh! ARLERS st e SRBMR DG B0
numer ous Al miehieonis, ulverativheplitis,edisepect o thehaentmt eatvioos isystempliss, tfoons,
such as reactions of acut 25 hypersensitivit urticaria,. .

br onchoc oéfPiG 14 ?lmgﬁ'aaﬁwa%ﬁc izgphseRiadnd éqﬁ%m the Tiscliph A 488599 8l bl ood

pressure, Oﬁm b SR H?ﬁﬁg%lﬂrvﬁﬁmd QBEE MhilRed {i‘éhf{eﬂité? allb¥R5ds! A¥Bma fhHnigid ke

syndronmes (fevers, sweats, nyalgias) etc. "Furthernore, "the patients treated
W t h | FNascleaosis) eost¢aporasiy, i frodhss, reutatlid zirhgitist Kreln’sudissast, emytoinimane

d i t hei ff. i .. 06 2005 WD 02/ 086156 PCT/ EP02/ 05229 3
e PR8 Lt ind liSherte Ba Gt oo BUr, T et RS 308 (o the

chemotherapy treatments.

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

25  Thypersensitivity (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 capable of having a different functionality fromthe natural

w ld-type |FNa-17 protein. These new pol ypepti des and pol ynucl eoti des can
notably be used to treat or 5 prevent the disorders or di seasesngr@gizmgsly
mentioned and avoid all or part of the disadvantages, which are”ti

t hem BRwBH28kBARY OF THE | NVENTI ON The invention has aspit/aphiigshe obj ect
new pol ynucl eotides that differ front', the 10 nucl eotide sequence of the
reference wild-type I FNa-17 gene, in tfat it conprises one or several SNPs
(Si ngl e Nucl eotide Polynmorphism. The nucl eotide sequence SEQ ID NO 1 of

t he human ref elkaowenior das fqyad InERapoltfepgida ani scwqappusteotitle 87Rgn e Heot | des

and conpr s .a codi ng .sequence of 570 nucl eotij.des, fr.om nucleotide 639
(Start Colibi-17 £eh eammis domriers oRferentob e Ry Tom MobabiA ek sas
i dentifi eﬁil\?cx§¥P§otieirﬁ t he nucl eoti de sequence of the reference wld-type
| FNa- 17 gene. RESE 'SNPs are the fol | owi ng: g771c, 8081ns(a). It is

< under st ood, inTh&e W@eh?épﬁcj@ ANdepSRhudlEviriBs icaR notdbd beh@sed UibeEAt G

corresgondi ng to the positioning of the SNP previously defined is relative
to the

2preventhibe i digprérs o edisragdseprevibaslyegartinned Smg 2 id@ll or pareof St ers a,
“t, ¢ and g correspond.respectively to the nitrogenous bases adenine,

t hym ne, @@%@&Fﬁé&aﬁ"g‘m&ﬂﬁﬁﬁ@?"%ﬁé-fi rst letter corresponds to the wild-type
nucl eoti de, whereas the last letter corresponds to the nutated nucl eotide.
25 Thus, the SNPl\ngc corresponds to a nmutation of the nucl eotide guani ne

(g) at pBBIEF SMVIARY GHEBRUNVEBYTHEN sequence SEQ ID NO 1 of the

f i | ds | ENa; 17 I t 0si . Ih P 8081
Cor r esponds. t 0T ETIRENE proAs 3F Yok Shiel b oD ianiine 04 4ter BO% fion sos
of th‘FO”Uﬁﬁc@éﬂtfd@%e&lf‘eﬂls'@ﬂf&eﬁ%@rélﬁemld-kyﬁﬁflm_l’f 8L, GR et L&ﬁ%ﬂ&% dfeha- 30

17 gene These SNPs were identified by the applicant using the determ nation
process Oomse@ral INPO(RindONIRIDEA4 POlyRESTHERY/ 05229 4 described in

SPPLI cont = PaLENC SRR Cati o0 EBO 800 s LSS o ot
Sequence Pf oBne is composed of 1873 nucleotides and comprises a coding sequence of 570
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 prescht invention, that the numbering
corresponding to the positioning of the SNP previously defined is relative to the
20 npumbering 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 corresponds to a mutation of the nucleotide guanine (g) at
position 771 of the nucleotide sequence SEQ ID NO. 1 of the reference wild-type IFNa-
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 IFNot-
30 17 gene.

These SNPs were identified by the applicant using the determination process



presel ected functional candi date gene and its applications" and filed
Decenber 6, 2000, cited here by way of reference. 5 The process descri bed
in this patent application permts the identification of one (o sgverns )
preexisting SNP(s) in at |east one individual froma random popul ati on of

i ndi vi domb92/0865¢ he scope of the present invention, a fragaempondszhe

nucl eoti de sequence of the |FNa-17 gene, conprising, for exanple, the

codi ng sequence, was isolated from 104different individuals in a population
of individuals chosen in a random nmanner. Sequencing of these fragnments was
t hen car rdescribadt irorappBeamisnpaséntt dppdicattamiRe D0 BARANcemitledt 'Biroctuplfex the of i | e

that i fil i ff t that .of t f ild- t | FNa- 17

ene. sequERBIRaLReR o3 ar s8ral botsneleolmetpli) brrEo e SRR G L qui o

Ch t ALY : sl LRI dt
Ot OG5 8K S SicHM® chi A BoeSARDGhichlbrsP R AN PRSUNRTS ofiBar ed Lo

t he nucl sequence ragnent e reference w type I'FNa-17
gene and dited HSNPsy imay of eeferenog.ty with the invention identified. Thus, the

SNPs e natural and each of themis present .in certain. individuals of the
wor | d Dopul at | R Pragessdespiabes 18 fhis Pafentapplisatipr Rernits the ddspiificaias of ope an

equence S FTNETe HipgRELR) o dCest AL AERRANGL B £l RISl OF | o

am no aciigdgividmlsecl eavage of the signal peptide that includes the 23 first
am no acids. The coding SNPs of the invention, nanely g771 ¢ and 808lns(a),
cause 25 nodi ¥ kgiscerss of e Rrpient Wyentien, a fagmartef theindcleatidrpradienes of he

protein ) nucleotide_ seguenge of..the -1 ne., These
modi fi ca!('.%tlkﬂ gﬁgﬁgrgytg%g&f%%\i/\sﬁ _:fgr- e%ﬁr@fﬂg\l%eg %g %({thagge,avz%%g:gﬁteéinﬁgfn t he
ani noi@ci dffeleneindevidtals af a pORilitidbraRdividhald dhokdiMtdfaBddth @hingr.0f the
| FNa- 17 gene, corresponding to the amno acid sequence SEQID NO. 2, in

argi nine (R aPefiugncipesifithesn fagmentsties then erwiqdrot @nrrertein qfhibessosagrdes i pti on

f th t g iQn, i1l ndict f t I R apd 5 h
mut at on ECR TR R Habis g RIS SRRk e BERE BRPRATE y o
the 0 6 Qe 2009\ OZ40S6LaGRET/ ERG2/ BARAS: SofEOHELO! QUBirAnind Bigihe
i mmature protein. - e SNP 808l ns(a) causes a nmutation of the amno acid
hi sti di nePgfermance Liquid Chromatography™).

15 The fragment sequenced in this way was then compared to the nucleotide

sequence of the fragment of the reference wild-type IFNa-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 [FNoa-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 inventioh, 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 IFNw-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



position 57 in the immture protein of the |FNa-17 gene, corresponding to
the amno acid sequence SEQID NO. 2, in glutamne (Q and at WQL?@ 34
of the mature protein. 5 Mdrreover, the insertion of an adeni ne at B ?on
808 on t\wWe pnuedieeti de sequence causes a frameshift in thectranséats on of
the protein, which results in the appearance of a stop codon at position 58
of the am no acid sequence. Thus, the $§NP 808l ns(a) causes a translation
arrest just after the glutamne 57. As a consequence, the resulting i mmature
protei n i NaBiOPIOEHB @F Hhtheiimmeniirg pigigia- of 57 ani no acids. This pol ynor phi sm

is also 10 call scrlypntion of the. pg.

i nvention, one ﬁﬁxFWS{s@#@%@%?@eL anH&?ﬁE@Zngﬁ lrt}%rreag 3?1%1 E{é%ﬁm%? t he
mut at i on &7 By thirSmehiPe gﬁﬁ@ﬁdﬁf@& INceidhel car@pbafifg $o HRSRARI vel Y
to the mature protein or to the immture protein. The am no acid sequence

SEQ | D NCxcidsamenes QD NO. 2him ghuthstreed Q)ramdtal pesitipn 34 of the( kaii® protaie. 57)
encoded by, the nucl eotide sequence | D SE -1 15 copprising the SNP
808 ns?»a Niopeqyr. dhe igrtsresd apademiae ﬁ%ﬁ%ﬂﬁ%%@@@%&l § CHWPTHLFES: he
~spati al ] t ' I g PYRVARIY] ' ntion
chmpar ed T SARRCHTR: e HanliaRoiR Bf URGALLHE tytibh FARKOTMcaplebianidlor § HER

wi | d- t ypecadeh et gueiidnFie-of Zhe geviven adl0 stdpemee ndad, itha SNEPN808las(n) bausebwzer ved

by conmput ati pnal nol ecul a del i ng, ccording to nethods that, are well
known to Hf5EANOBRTER] HSEHIE“?&BFB t%rgltn? Sﬁra -sr?gcqu%que, OFesBiagmEatyfe

nodel i ng -S (£.Qr; 4 \ TIEpsn?g, - QF npl e,
MODEL ER/ I\%‘Ia&llnt‘? F\éijﬁ‘lh(g}g%ﬁiggna&gflsﬁfée grg%g§1‘% ?;%HF :‘\%éasexarrp é%ﬁg{ﬁsﬂé%i\/ﬁ?%%

DEL PHTOVStalled dtly76) framieesiiu fm thedlenainition of ther prexentmhenti@k FnkGhi)l. indifemélyex anpl e

Compur at 1 G 1Tt SF ST Bl e eSO EhlRa ] S S8 Ehremece

nut at ed hdine AR rdspa RS IIRENLL SHIRY: ANGle dmlabRL RAARNT Of the AB

| oop "around position 22, wh causes the di sappearance of hydrogene bonds.
Figures 1 A anthd aBimhanid séquenth8EQSD Hoh 3 somefpondetd thadnitated imimagtieng. 30

Cosi due RAIE At} R0 7 erbfdedh O B et et Rt D SRR N or T
interﬂero&ﬁr&i@mﬁomgﬁg?86156 PCT/ EP02105229 6 (1FNa-2) to its

receptor. The structure of | 2 and of IFNa-17 being very simlar, it 1is
likely that théagkiaf fhesiSNRs iof fheNewvemtions qanses| wmadificatione ofi e w924 its

receptor

" conformation of the polypeptides in conformity with the invention compared to the
polypeptide encoded by the nucleotide sequence of the wild-type reference [FNa-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/MST), homology (for
example, MODELER/MSI), minimization of the force field (for example, DISCOVER,
DELPHVMSI) 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 -2



Thus, the &2R nutated protein possesses a three-dinensional conformation
different fromthe natural wild-type | FNa-17 protein. 5 Conput af)ifof@l 2005

nol ecul ar nodeling also permts the prediction that the presence of the
am no acivio ar/gfienine at position 22 involves a significant POHEPIXER2DN of
the structure and of the function of the natural wild-type protein | FNa-17,
notably at the Ilevel of the binding of61 FNa-17 to its receptor. Genotyping

T R G e e
PoL e SOSYHER A RERYIGL T Tt A el ghel L1,

their biol ogi cafhuRCtieVGRYR hitdtéd protemapchsessés bSthRRssimngionsl ®EBHhior OF
exanpl e, signal transduction, 15 dendritic cell maturation, cytokine

rel ease bydiffedeyifpbrodlye paturad wilsdetype IFNbeldsmoteyn. nonocytes, in vitro or in
vivo antiviral activity, .cellular antiproliferative acfivity o Daudi
Burki t19s cel | GomBLtagdnal molpoulss madelineialioneriuts 48t pircigtos hathe pEReRcy | ne
of pol ypepty ] N0 I AVAPRTY SN B k i on: Ar 2 Wt h

w1 type THRB e SRRy sl (R £ Bighffeds? TRl B of P,
Intron A sgucreeid bfthepfiodtich .of 2Be Tl@rdl Wikhtyiperprated® [PEea-fQmotibiph} €@ed t he

use of pol ynucl eotides and of polypeptides in conformity with the invention
as wel | adew of thertanding iof [d¢veldutiodts reasdptaai ned and/ or identified starting

fromthese pol ynucleotid and .pol tides, potably..far the preventjion and
the treat melrcl)t 5 EFRIDE r?ﬁ@ﬁaﬁ’?l 'i“é%‘?ogglfe% l%rFHPg}"THFYsg‘gg’e e ge Eé?‘E[gaﬂ be
DESCRI| Qifdd DHE iRRAWHNGS fabigbh €ad Aol BRERSHR! the? JIRME! ﬁ@%uéggg ?ﬂgﬁg&d

protein according to the invention conprising the SNP (45
wi | d- t ype polinacledtigesdnei populitignr e 1B represents a close up of the nodel of

the inferior pagt of each.one.of the.proteins represented.i,n . Figure |A.
* 060CT2005 WO b 2SR R TP S0 aﬁfyno‘%“i%ﬁuﬁoggpﬁpﬁaﬁ?ﬂf ihcslfl_‘"fr&b"‘b?aé’ck
(i bbon 1 eRiaaebScdIad S WEk WseoPihelifaluibel ity FNa 17 protein and the
white ribbon represents the structure of the Q2R nutated |FNa-17 protein.

Fi gure 2 repredentiés regardeduist pogsible He messurd, ofornexaioplengignak transduction,

ant ! pred | {ERALAY S SpBll 8tk oy GARR MRS Y TDRRREey 8l HSGHE et oy 1 e
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 IFNa-17,
or the wild-type IFNo-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 1 A.



‘correspond to the concentration of IFNa (ng/nL) and the ordi nates correspond
to the inhibition of cell proliferation (% . The antiproliferﬁtgﬁ'ﬁﬁ{]ﬁfect
of the A5R nutated |FNa-17 (bl ack dianmonds) is conpared to t

Wil d-typgdFNezds (White squares). Figure 3 represents thepgpgphisssf the
test for nmeasuring the antiproliferative 10 effect of (45R nutated | FNa-17,

on the Daudi Burkitt's cell line. In tl?l s figure, the abscissas correspond
to the concentration of IFNa (ng/nL) and the ordinates correspond to the

i nhi bition of delHigpenl AfaaddB, o Lok rifben fptdspritolthd snatureefeid adld- t?;f:e t he
A5R nut at ed | FNa- 17 (bl ack dianmonds) is conpared to that of wild-ty

| FNa- 2 (\lﬁNﬂeUsquFl@sﬂ)ﬂd ths whitpribbop repsesenierthe stHetust oy ithea G228t mumtedn ce
previ ousl ed.by VSV virus and treated with G45R nutated | FNa- 17
prot ei n, ﬁ%@ﬁ‘”’é‘bn to those treated with wild-type | FNa-2, or those

. that haenot el t o the
v daygﬁr gtst et Bl Aagat o OHfeCrestt 17 APSGHRA A8 e Caaﬁp&wa%é

time of survi vaI inates correspond To the telative

survivdl rfee of GYS rhufasat ERNcml@eon ﬂklfTBHacédl 1ine. M thiv figard; ey absefdsad he
-.data for VSV infected mce treated with A5R nutated | FNa 17, the bl ack
squares r &prrespend te e genceniraioneIENG éeg/ed.) end dbe cedinatgs wpmrespand do thepe

| FNa- 2, an n,tri | es sent,. t dtaf V. ted mgce that
have not I%EQWOP cteéldpro;ge? ifg[ﬁﬁ &*IfF' ﬁ%ﬁE f@%h‘f‘sg\f“ ted”
Definitio " Bt (IE:MQ\% (S

under st 0o F‘Iggc ﬂt\t@k&gt&% e%lftlﬁgg se &gﬁlctg SI%O?WHEI\%&@W%#% ﬁaEl}%?)FNa 17
gene. This seqlégae 3 sepaeseassthbl esuls ﬁaﬁﬁanakt fondeeasAoog ghe cmtlpnmlmﬁaatnkﬂ)0532

and 30 described in: 060CT1Os WO 02/ 086156 PCT/ EP02/ 05229 (. opade et al.
" Mappi 'ty sffeetned @ﬁ%@t@@ﬁteﬁégwlﬁf otpther Paipsli Furkisi e eslh hige ofn thivBeumoihe ar m of

h 9 ted with h | 437-..443; 1992,
o R kiR XErbRida oo ReBFaRoD i Bour, TR ueRltR Ssii R ooyt o
i nterferoroeeRRad o 8 ﬁﬁfb‘i’u&zl@f éeﬂ@@hfer&ﬂe‘i%/éal G8e GhfrbliferatNal stk opied- t ype

| FNa- 17 protein” or "wild-ty rotein" are understood as the
mat ure pr Q%Bnmmwéﬂ\lbyl’ft Etéaqmdiaa@ndabelsswqmmn@b tofthathf widdymntdNo-2
vm'ld-type ﬁl ?ne The natural wild-type inmmature protein | FNa-17
cor r espond¥ esquare

15 Figure 4 represents the survival rate of mice previously infected by VSV virus
and treated with G45R mutated IFNo-17 protein, in comparison to those freated with
wild-type [FNa-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
JFNe~-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:



to the peptide sequence shown in SEQ ID NO 2. 10 "Pol ynucl eoti de" s2
under st ood as a pol yribonucl eotide or a pol ydeoxyribonucl eoti dé th{gt m};‘an be
a nodified or non-nodified DNA or an RNA. The term pol ynucl eoti de incl udes,
for exanmw@ozmssisngl e strand or double strand DNA, a DNApcaowrared:nf a

m xture of one or several single strand region(s) and of one or several
doubl e strand region(s), a single stramgd or double strand RNA and an 15 RNA
conposed of a m xture of one or several single strand regi on(% and of one
or several doubl e Slopadd e ek 'ddapping Thiketsboriess o¢giowof evirlagef cigletinins of

include a and/or. a DNA incl udi. one .or several.triple strand ryegions.
By pol ynuglﬂgg%irﬁ@m QPGIE'&B%HSPVEQrﬁéqcéé}g%ﬂflﬁalnﬁ%eog%lamﬁgn%%?’af‘gi ‘#f one or
several baggsigmpdified in such a fashion as to have a skeleton nodified for
reasons of stability or for other 20 reasons. By nodified base is

under st ood, for exaifpiva, Rt . wmusyal'DNds seqiemct &S two nadeselie. linked! hpmpni de”
is understood as a peptide, an oligopeptide, I r or a protein
conpri 2':1 ndeukocyte dnterfeips %?Pﬁégﬁ’ép%zﬁ%o@ﬁé%’tlé)%éga g‘t%ﬁi)‘ by a normal or
modi fi ed peptid d, .sHeh asemin  th es_ ofu, Fhe. i | .jdes, for
exanple. 25 A pgﬁa%%@pi“.” ﬁ%ﬁnﬁlﬂﬁégnggggg ot a%h?g“’g%ﬁgﬁme& %?(#én %ﬁe 20

am no aci gaderd@binEAhOndthie HEREL évodediBy the ROV HEIY dcdBerRa b Qb aéfeyerle
conposed of amino acids nodified by natural processes, such as post

transl at i oibd-typatliiNatr1baepn dbe ssasalovildtypedimemites| profeockEdes] camespondse wel |
known to a person,skilled i.n the nodi fications are fully detail ed
in the I!f%&ﬁﬁpgﬁem@&mﬂ%éﬁ@%% ‘appear 30 anywhere in the

pol ypqpt i de: i mpplieupretide skel eh@stobd the agin o%!%nﬁ&@bt’iﬂeor §Venaat

t he carboxy- or amno-termnal ends. 0 6 0 CT 2005 WD 02/ 086156 |
PCT/ EP02/ @5BZ00%yribanpoleyidpthaticandsra dedified we henrnialifiedhiDNg. erenu®Ndui t i nat'i on

or be cyclic wiith or without branching.. This type .of dificatiaon can,be the
esultof nat urkie S Splielertis BEGHRS, fon Sk Sestbra p g Gatd ot AP shRadvel |
known to @Np&T 3 BNAKIIhSsted R ENRixALE -of BRE &%@W&bﬁsin@lﬁ's‘ﬁﬁﬁ@&éﬁ@n@?ﬁh& lggat i ons
is understood to include acetylation, 5 acylation, ADP-ribosylation,

am dat i onone @vakesral Houkde isoandreditr(y), nesingle stand tor fdoxblei strand AN Acansd an

coval ent fj.xation of. a.nucleoti or of a nucleotjde derivative,.coval ent
Frxat ign OINA qonthoged, e By Bufiie icped oo B et b SRt s SRS R ot
8?\08?]{1@5 I @%drdr%loéd)dt% straRY akGOh(sP! TR Rer@Opalyantletiides sar bRk inelude \ml RIGA I ON,
i sul fide bon
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.



- Post-tran

formation, demethylation, cysteine formation, pyroglutamate formation

formyl ati on, 10 gama- carboxyl ation, glycosylation incl uding PEGH ROCHHY cri
anchor formation, hydroxylation, i odi zat | on, nethylation, nyristoylation,
oxi dati ofg (990%1%9' ytic processes, phosphor yI ation, pr enypg}mg&maz 9

racem zation, seneloylation, sul fat ation, amno acid addition sucﬁ

argi nylation or ubiquitination. Such ngdl fications are fully detail ed in
the literature: PROTElINS- STRUCTURE AND MOLECULAR PROPERTI ES, 2nd Ed., 15 T.
E. Creighton, Mepol‘y‘pcﬁ;del@%:;e Rashed RANSHAT l2ONML OENAORNE bel\ztyﬂn’efluﬁ,’eth)ﬂ\l OF

EFOTE,IAEZ ygﬂ@% Bfa?l Sggifhlsn*asa? Pf E@%&%ﬁ%ﬁ w8 r’rwéﬁgv 6%YS§ trPchf%‘g'g'?%rr gyer{tf%vg het
Enzyrmol . &:%?cgfpgnsﬂa]ﬁ%nﬂgﬁg?egée@ th A F kﬁé\w‘?{q é‘bersof ﬁ@ﬂ ed I d}:ﬁégﬁ hesi s:

I"at 1 ona I cat1ons and ng", (1992) 663:

. 48-62. 20 "I solFat &d:ampleyrpmj';ﬁ:ptlddmodﬁﬁca'hbﬁsolisahﬂdbrmbd{pephcldéé aedtglatioger st ood
as a polynucl eotide or ol ypepti.de resp fjgél vely such as previously

+ defi ned wiryation @Ed!%ﬁ@gﬂiﬂaoﬁﬁqdﬁ@%&ﬁﬁﬂe yation” oft Rarng. Covaratikibby a
-techni cal ?ft%&f’es%ovaleﬂﬁff% i¥n dfSa %ﬂglgstf& 096 @S, %%Iegﬁaé ‘ﬂ%ﬁ%ﬁ{l&k%{w{l }[ﬁ' eotide

or pol ypepti sequence i dentity entify i's a termwe nown

person skifixhgsh | 6f t helipid @ndof\/ve:l Ilzpjmscrdeﬁeaiwen tHehecolvilegy afixstien ofe a
COVPUTATI ONAL  MOLECULAR BI OLOGY, Lesk, A M, Oxford University Press,
New Yor k, Photpbatigilmostmure a0t QF oRRATYISS! ARSS- Imémmmmuﬁrdq bendp, w |

0 0290 oS ISR by 0 Gy SEPHTER A B o SN PATA
1994; 1and gRRRIdENTROANANS| Sytdvylaoh BEtuARBPEGGS ony diPHehetoe, fofmatidgadeni ¢

Press, 1987. 0 6 0 CT 2005 WD 02/ 086156 PCT/ EP02/ 05229 10 The net hods
conmonl y &idosylation.godigatenyimehyl ﬁ@or}a doristarationg oxKatien, mretaplyly PrcewseEn t wo

sequences cr gLu HUGE
COVPUTER, pfipsphby @dr’éi éﬁ%;‘slaﬂ@% Ca ealtn’ieré §§%4S}g§lﬁ Bﬁfmﬁ% %‘Bga%‘?d
Caril |l 0o Hadditidn kit enaminyl&icanorubdpitinatidn Meudh mﬂiéﬂﬁ)ltldkﬁ alé_(ﬂEBf defailed in
pol ynucl eoti de havi @%1 e | I Ee I (. %W th the
nucl eot i déhes]ét& B%@ %Ss,\%af{l@c%y@ Qf@%@ﬁﬁ‘d@ %ﬁ%%ﬁﬁ@a?nngdat nost
5 poi ngs of Emt% fgfbnOVSlewl 280UAbES! IS TROMAL RHOR A doveauene:
These poi nts of nutati on can be dne (dr severa stitution(s),
addi t i on( MODIFICATION OF PROTEINS, B. C. Johnson, Ed Academic Press, New York,
1983, Seifter 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 PROJECT, 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.



and/ or deletion(s) of one (or several) nucleotide(s). 10 In the sane vvag/ a
pol ypepti de having, for exanple, an identity of at |east 95 % Wi & ACT A8

am no acid sequence SEQID NO. 2 is a polypeptide that contains at nost 5

poi nt s ofomagdison over 100 ami no acids, conpared to sai decegrenee2y These
points of nmutation can be one (or several) substitution(s), addition(s)
and/ or deletion(s) of one (or several)q@m no acid(s). 15 The pol ynucl eoti des
and the pol ypeptides according to the invention which are not totally

i denti cal w t hThe gmthadswemmonly elnpleied) te aletatminethecidertitSEQd the NOnilarity

conpri si at least one of the follow oNPs: g771 c and, 80 - the
ani no acinlgetg@?fhg‘mée@g@cﬁ:wmquﬁﬁ%dﬁm Hgﬁcﬁge‘fﬁ% t%\lzlte@‘@#?' %c- éiﬁ@%gﬁ:%o acid
sequence NP SR C L SEMQ 5 onghLle as
vari ants %E@t%gse sgq’#t};ekr)ices. inyuéugilﬁ}agb’aE%oﬁqgﬁgﬁggr%é@ggggrﬁgls’nég%‘g’ %Iﬁfej

i nvent i onCarilds Hs amd Liphen BaSemod Appliad Maial(1388) h&: WHi3e bi ol ogi cal activity as

t he nugl eoti de sequence SEQ I D | conprising at |east o of .the SNPs:
g771 cg and 808%3‘?135“?3(1%1%F3‘a§’?4ﬁ[’\|88¥ eka@plcoAn 1d I%fj g f5atyPR e VA Hicor di ng
to the i i ‘] : i i cal
oty BIE0R SBATAESSER (RO 380 e RREC Ahich iRt bt 8D 1
and/ or  tdfamatation oaed 0srGleotidss, ShthdEd NQaiBsquesdebl y conprising the SNP
A5R. A vari ant acco,rdiqr;g to the invention, can be obtained, for exanple,

g

by site- 30 di FBRSecRPIRiSt Hguridion i b oae ek syl Hubstautien(sh, sddition{s)

under st oo Y, hat I i atl in a nucleotide sequence. 0 6 0
CT 2005 wﬁ@§§FE§§T§E§BE%&%$%§?@@§§éW?Taﬁ%%%Np, on a nucl eoti de sequence, can
be cotli ng, si |Hﬂﬁhe@ﬁm8®\&y9@ﬁbﬁ7@€ptﬂedﬁﬂidggfcﬁwiajnﬁl@ apQistiRy phaskaitrey ded in
the coding sequence of a nucleotide sequence that involves a nodification
of an ami Weh4&ks amine 26id seqignendEQoD N{ his aeplysertiflcotheticontaingiat mrst 15eot i de
sequence._l.n t Bi e | . I by extension, to a
nutationIﬁ#&gﬁ?gﬁgﬁgﬁﬁgF%ﬂgééﬁgﬁkgﬂﬁAagﬁ#gﬁfKg%ﬁFg%ﬁ%L%%lynDrphisn1included
in the coding Theensiatsodf Autitioheihi B& ons g6t e0Geal) Babsiftaesn(BRtadditici(Ve a

nodi fication of an amno acid in the amno acid sequence encoded by this
nucl eot i RRd&Eflglstioa(s) of one (or several) amino acid(s).
15 The polynucleotides and the polypeptides according to the invention which are
not totally identical with respectively:
- the nucleotide sequence SEQ ID NO. | 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 8§08Ins(a).
25 In similar fashion, usually a polypeptide according to the invention possesses the
same or préctical]y 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.



A non-coding SNP is a pol ynorphi smincluded in the non-codi ng sequence of a
10 nucl eoti de sequence. This pol ynorphi smcan notably be found il @bl 108% r on,
a splicing zone, a transcription pronoter or a site enhancer sequence. By

"functiopal " 1s understood a SNP, such as previously i < ichis-
i ncl uded&lgr?z’ié\gﬁﬁ%l eoti de sequence or an am no acid sequen@/kﬁ%&%%wa

functionality. By "functionality" is uw:lerst ood the biological activity of a
pol ypeptide or of a 15 polynucleotide.’ The functionality of a pol ypeptide

or of a palyNederhidieotReGeqnthAY chPbt B&ling IRAL didbiCaiigonsi st in a
conservation, an augnentation, a reduction or a suppression of the

bi ol ogi cal act Avicegingf SNReispal ppiepeiméne ivekded bp thse coding essanensesefuence of
the wld-t .referenc ene .or of this. latter nucleotide _sequence. 20 The

 Funct FonartebPtse SRS dafl Rty & odigie Al BRIt B 1 ROrase pb,

I nvent i onaGafh &%@Eﬁdﬁd@@'ﬁ' thls ﬁd&le%tiﬁ@%é@i%nbé‘. ltnhﬁlié‘é‘é*!,r theOferth NP bHQé cal

activity of the polypeptide encoded by the nucl eotide sequence of "the
r ef er efic eequallg; by peegeme tor nuftationhin an laetme acidsequeate.de sequence. The

 biological activi, ,. hotably, .be linked to the affinit r tq th
 absence of 25 isf PabmaitpEBiriSEioPe i scaracd bR AbERE  n
receptor. g leﬁ[d%uf}ia?(?ibleéj%ot TR LRI £3e8UifiaNsF 97 Bddol Rid id $hd labddo RieECt an

i sol ated pol ynucl eotide conprising: 660CT2005 WO 02/ 086156 PCTI EP02/ 05229
12 a) a suokestdrdedsbbjudwcmicleatidnsequendeeast 90 % i dentity, preferably at

| east 95 %identity, and re preferaply at, l.east .99 % identit ith the
sequence SEIQ I ’%\@ic‘iﬁ% Sﬂ]?’t@ a(%Sﬁ‘Wfﬁpa@ L}Bﬁ]&‘él?‘?lﬂ thterﬂé’nff;ﬁ’gp’egoslﬁqﬁ%n%ﬁ o the
nucl eqli dgukeRfk: sehhelRel *Pﬂitswgﬂﬁ%ﬁ%ﬂl R othtly DeaGhE M hel $nB& UCHIR

1
conprises at |east ‘one of ow ng 5 coding SNPs: g771lc an 80%% ns(a),
or b) a naalcsetiadscrptiguenueotcninH Stvenhancgr sapuanericl eot i de sequence under a).

In conformty with the pr Nt invention he nucl eot.i d eguence .under a)
may conprise gﬁewoﬁ%@f 6r Fstosis BB e ;;)S,PISYl%ﬁY ﬁegﬂﬁg 8 and
8081ns(a) jnchidel $n HAAEESAROLqudrRe bP8n SERRCacH séc#ﬂ%n&r, BFEAL 2 AYRIDRhPR, hat the
nunbering 10 corresponds to the positioning of the SNPS in the nucl eotide
sequence SEQ | ByN@unctiondlitg" pr eslerstoddnthe idlopicaledciivity edqudlypeptide axr dfsol at ed
pol ynl.{%l eot, de .conpri si ng: :

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 nucieotide 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.

Polvnucleotide

The present invention has for its first object an isolated polynucleotide

comprising:



a) a nucl eotide sequence SEQID NO. | or its coding sequence, it being
understood that each of these sequences conprises at |east one Bf O{Rg005
followi ng coding SIVPs: ¢g771c and 8081ns(a), or 15 b) a nucl eotide sequence -

conpl emgohAbMsdiss @ nucl eoti de sequence under a). Pref erapbyepbhes2ze
pol ynucl eoti de of the invention consists of the sequence SEQID NO 1 or

its codi ng sequence, it being understo t hat each of these sequences
conprises at |east one of the follow ng coding SNPs: g771c and 8081lns(a).
Accor di ng to fhemicleetidd soqueddechaving atiteastod() Ueidentity, usferabliest least 2OUpr i ses

a .20 single coding SNP_sel ected frc‘)’m,the, gr oup. consi st]%cgg Qf . 8771 ¢ and
8081ns( a)identiy, gdanere preferatiy pbolgas 9970 adandiey wathdhe sagmengectEQdPyNGe | leot i de

consi sting. of,. f i C IDNO | or its codin
coquence B it ABLERE (or f 1RcRBAAEBYY ind BAMEARE BN D 05 onprises o
| east onet Béink RAdéretdodWhatdhiohBsleotide/seqiencé Toaiilis@89 8BS dhe 0Ptheltbllawing

nucl eoti de sequence conplenentary to a nucl eotide sequence under a). said
i sol ated qedingRPsa7de andBofneehosed of at | east 10 nucl eoti des.

Preferably, ,the i,sol ated pal I id def .ned ab i d of 10
L

i sol ated pol ynycdop@brnle “RE IR prekbétt iﬁv&ﬁbﬁﬁ@:@?ﬂtﬂﬁmﬁ&@@édﬁéh&wﬂn&@%&%5 WO
02/ 4086156 PCT/ EP02/05229 13 a) the am no acid sequence SEQ ID NO. Z, or b)
the am no acbuipsssibe SO gidiprdr shenFNpP B@Shsﬁahcorbmhc%\lc‘ k?sm?mqenﬁ HatIng(eh

ositions 24 d. 189, of the sequence am no acids SEQ ) 2. .1t bein
5nder stood t hzaiI{{| I§ qHpdeRyoqd, ging nﬁ)e“g%icgj ths o BEERYE s RO, ég‘al'%aﬁ% BRI | seg
the $0f dok@¥pdiEs &Pl PosiEMRng HAHRSNH; ih RO ueidd SEIRIIS RIS g, of the

present invention, that the nunbering corresponding to the positioning of
t he SNP (A5R i Bhe pleagritiymvention relatasadunllytg anfisaldted pelyhneleciidedosayisinge SEQ 1D

N 2o, B8R PR TR i ol e R e
sequence SEQk [2a8¥00f hes@lsequences comprises at least one of the following coding SNPs:
g771c and 808Ins(a), or
15 b) a nucleotide 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: g771¢ 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:



‘b) the am no acid sequence conprising the am no acids included between
positions 24 and 57 of the sequence of amino acids SEQ ID NO. 3, E&IHTANt he
am no acid sequences under a) and b) of the previously defined 15

pol ypept%eozrﬁgyﬁgl so conprise the SNP GASR According to 3-phrshssd.e4 object
of the i nven{l on, the previously defined polypeptide conprises a Single

codi ng SNP such as defined above. Mire ﬁ%eferably, an isol ated
pol ynucl eoti de according to the inventi codes for a polypeptide

conprising al Ia%g{e inb affd deh@erRI IRY BOIND sSgasence SEQ I D NO 2 and havi ng
20 the coding SNP (A5R Mdre preferably, an isolated polynucleotide
accordi ng to thetheneming enidcseuenterecomprislgy feprimdec csigy inlvdgdabetween par t

f th i .. aCi SEQ I D NO. 3 i havi ng th di
S Gisn RRES d6 A0t LEOE R s aEe e R RR P P 2nvent Do s conposed
. of a DNA Of beid® ufisth®] BetibRh oF tBelains haQkédien@e GRHeH @ganaq;/ltcgﬁlphaéfsetﬁ&i on

can be obtained by standard DNA or RNA synthetic nethods. ol'ynucl eoti de
. accor dithg fobowing coding ANPoRH46Brpri si ng SNP g771c can equal |y be obtained by

.Site-di ted t. i t i f h ti f. t.h 30
TENa. 17 gene. byl rodTRERIs i el Shued o8 BT aevepfiSh: At CBS RS
mutated nugkaghiide EhoshaRolin GHPENH GATR Y beiafivd e iRUSIRRKind orsguence

SEQ ID NO. 1. 06 005 02/ 086156 PCT/ P02/ 05229 14 A pol ynucCl eoti de
accor di ng dmino had sequemtes SEQ EodpPi 3i ng SNP 8081ns(a) can equal |y be obt ai ned

by site-directgd nutagenesis starti fraomthe,. nucl eotj de .seguence f the
'FNe - 17 gene T BRERIAREERIQLERY hes RUdisahisehen [sajaie PYRRTIFRHesaRingroF he
nucl eofg d%ﬁﬂﬁé&?ﬂg@cégﬁigi%:m 1. 5 The processes of site-directed

nut agenesi s that can be inplemented in this way are well known to a person

skilled in the)éretamifihecisetiiameiSkH) B NAA Kuakel in 1985 in "Prot. Natl.

Acad. Sci. USA! 82:488 . .notably b ti d. An i t | | eotid
can equal |y 1| M1 BRCANRS, JESiaRHE S JOPBRCI e e B RS B AT G

pro- or pr@sﬁfoﬁs@mﬁ@woﬁme@e%@&ic@&%ﬁw%SE mner 3, 10 am'no acid _
sequences, such as hexa-histidine peptide. A polynucleotide of the invention

can equal | y be EssBodi the eaninp tasidh gequsnoedsdender a) and b) of the previously 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 IFNa-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.



sequences coding for other proteins or protein fragnents in order to obtain
fusion proteins or other purification products. A polynucleoti deB ﬂaggp?[ﬁgeng
to the invention can equally include nucleotide 15 sequences such 5" -
and/ or 3woRRsEBEi Nng sequences, such as, for exanple, traegEpob@asz0r
non-transcri bed sequences, translated or non-transl ated sequences, splicing
si gnal sequences, polyadenyl ated sequenges, ribosone binding sequences or
even sequences which stabilize nmRNA. A nucl eoti de sequence conpl enentary to

t he nucl eot i deAopolyaliylnotidec atdodding 20 thegneentmni sordpdising BHB ¥¥dni(Antcagan
hybridi ze wi {.h.thi,s nucl eotide sequence, under.stfingent conditions.

"5 T ngerRARYB e IERRO SUrEr 6 ot EengEn S il R e RaRLs SSiberge

] ST IrE TTECES: .
under st 00ge 4@ (f6 . PPYIhE Yy GRT tna'tn?{s@m%;aag?ag&met (goggfaélﬁblfaédsoemﬂ@n the

nucl eoti de sequences ave“an | east preferably greater
than or eguidotide s8qudice SBQ ID M@.e1.25 preferably greater than or equal to 95
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the 5 nucleotide sequence is considered to be strictly conplementary to the
nucl eoti de sedupnbauelgetideast dass irviehan wadegually betasseciatedavith sogleatitddi n t he

meani ng of the present . nyention that the.nucl eotide sequence conppl.enentary
to a nucl SELPIRSS i &y adeh e et ot PRI ey o SIE S BRI ng t o
t he i nvenpiofiins d0othBisurificatioeydRt®, i f the nucl eotide sequence conprises

the SNP g771 c, its conplenentary nucl eotide sequence conprises the
nucl eotide g a® PAbnuelgotideapegordips to the invention can equally include nucleotide

15 sequences such as the 5' and/or 3' non-coding sequences, such as, for example,

transcribed 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 polyﬁuc[eotide

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 %



position 771 _ ldentification, hybridization and/or anplification of a

pol ynucl eotide conprising a SNP. 15 The present invention also has for its
obj ect the use of all or part of: a) a pol ynucl eotide having 80 fd 0000
identity (preferably at least 90 %identity, nore preferably 95 %identity
and partywouhasdiye 100 %identity) with the nucl eotide seqeeneersEd D NO 1,
and/ or b) a pol ynucl eotide according to the invention conprising at |east
one SNP 20 in order to identify, hybrigize and/or anplify all or part of a
pol ynucl eotide having 80 to 100 % identity (preferably at |east 90 %
identity, devoae quifatenad|2) B5déatirednhinion apatmpONAC HlIRded BPGvahingetiel ty)
with the nucl eotide sequence SEQID NO. 1 or if necessary its coding
sequence @ftffféﬁi G 1S5S64 18885689 to nucl eot i de 1208), it being wunderstood that
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conprising at ttg8ashd&@oSNR® thel ear@@Nef el jigscdt ilehtio tH@tle Riciébtide
pol ynucl eoti de having 80 to 100 %identity (preferably at |east 90 %
i denti ty, SeABenRseprInpleaSAno® Hrvgieatide geqiracp spmpeigeant jeasiDone/pani-gerfe t y)
with the Ela oot !ide tgqﬁeuer‘}g@. %EQ IDNO 1 or if necessary its coding 5
seqguence %g ST HucEedt T de 838" o nucl eoti de 1208), it being understood that
each qoe of tTRee BLGNENFRS iICOBMUcEOHaseh@RSE OBfpridks e SNOI hPMicNGtsSNPS:
g771c, 808lns(a). According to the invention, the genotyping may be carried
out on ancimplPseetasy nueleotdesgupraei ermrrises ibe wueleatide svett tiereauiielent 4fi ng of
t he invegﬁésﬁ{bngﬁ?otypi ng is defined as a process for the 10 determi nation:
of the genotype of an individual or of a population of individuals.
Genotype consists of the alleles present at one or nore specific loci.
"Popul ation of individuals" is understood as a group of individuals
in randoldﬁﬁ'tiﬁ‘?ﬁs]@ﬂrbwat & s A i DOLEIVS L€ HGS PENPIEHAR 3 SN

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 particularty 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



m croorgani sns or plants. 15 Usually, the group of individuals conprises at
| east 10 individuals, preferably from 100 to 300 i ndividuals. The[]ﬁU?Tl%S

i ndi vi dual s can be sel ect ed according to their ethnicity or according

their phanalogpes notably those who are affected by the f@dpm@sghosor ders
and/ or di seases: carcinomas, nelanomas, |ynphonmas, |eukem as and cancers of
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assay appmmpdr;edﬂt)ondﬁaémdmtshnol ogi es are based on one of the four

foll ow ng pring}.ﬂg allele ecjfic.oligonucleatid ybridizati%,
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cl eavage of allele specif ol 1 gonucl eot | des one of these

t echnol ogGamtgmcdamsntsmﬁIhedlld:lespreslmﬂatbmmrmy&t@mlﬁsdlm as measurement of

di rect or pol a; qu ce SS §pectrometry. t can
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ddNTPs), in connection with a polarized fluorescence scanner. The
m ni sequemmrwg:gpmlsm@mlplams,h r eadi ng of polari zed fl uorescence (FP- TDI
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The individuals can be selected according to their ethnicity or according to their

phenotype, notably those who are affected by the following disorders and/or diseases:
carcintomas, 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, dise:aéés 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, rheumatoid 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-



.chain reaction (PCR) of the DNA of each individual. This PCR product is
selected to 15 cover the polynucl eotide genic region containing tﬁh@fﬂ] di ed
SNP. After the last step- in the PCR thernocycler, the plate is Bla d~on a
pol ari zed fl uorescence scanner for a reading of the |abe y using
fluor oph\ﬂ’loé)2 ﬁ@&ffi c excitation and emssion filters. Thk@?@?@lﬁ@»ﬁg% val ues
of the | abel ed bases are reported on a7graph. For the PCR anplification, in
the case of one SNP of the invention, the sense 20 and antisense priners,
respectiv ik % il i
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of the dilpredeenddMIPol et otpsBection With na pelsaized HBprgpeenrenecange The
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by means @PWR@aﬁfWkélcﬂRﬁéﬁﬁN(r) and SAS-suite(r). 10 SNPs of the

| nvention as qengl ke JREKELS: oY USEAR: B IPIRLY LG USh RN Reguences of
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the PCR thermocycler, the plate Is placed on a polarized fluorescence scanner for a

reading of the labeled bases 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
SEQID NO. 1.
A statistical analysis of the frequency of each allele (allelic frequency) encoded
30 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



15 may be indirectly related to these disease states (See Cargill et al.
(1999). Nature GCenetics 22:231-238; Riley et al. (2000). Phar machgearcqar’mgs
1:39-47; Roberts L. (2000). Science 287: 1898-1899). Thus, the present :
i nventi og,fjadzeoggﬁgncer ns a databank conprising at |east On@cquP()EBgzzBOl | owi ng
SNPs: Ins(a), in a polynucleotide of the IFNa-17 gene. 20 It is
wel | understood that said SNPs are nunbgred in accordance with the

nucl eoti de sequence SEQ ID NO 1. This t abank may be anal yzed for

det er m ni ngffefeat bx?d—l\'g)ﬁﬁbé ¥nd ﬁbﬁBgymif n@a%msy Ahd @ErshREHME Brouph )_ha@tcohﬂﬁﬁie one
of the foll ow ng 771c 81ns(a), in a polynucleotide of the

| FNcc- 17 g‘bmai?opalﬂﬂlo(lloif)ndavldualease or a resistance to a di sease. More

pref erabl vy, the resent ention erns,a,netho

Dot stioal Iy r Rbgemma fih arf SraVBanase of Souide VY ERhEh Mskfeneyt  om
the group ofCERSHiBtd aﬁEIeQUD%&'ve@CIﬁ]tB@ (stldied Boﬁth@hdd: '\H"hé?ca%ﬂ'ﬁmn%”&‘ the

di sease or resistance to 30 disease conprising: Boob OCT WD 02/ 086156
PCT/ EPO2 108250 fréh&em)xeﬁearoby piangedaogt with thé helpdof safirsdrs subbl B AFmuite®g t he
di stribution of said disease or resistance to disease within said roup of

i ndi vi dual GAS)or SEHHES lathiofyeRbe ypparinoa ofithenalighie divtsbrtionsafonSy Gsfal d

di dd I f
St arret oatb SRVl o iftefeut RREe SRl dr EBmobt IRt e B SR e ne
use of at da?ﬁé&oﬂ"b? Béank RE (A AA RS IN@%K&‘SASBQ&%@ﬁ(a) in a

pol ynucl eot i de of | FNa- 17 gene, for evel oping diagnostic/prognostic

kits for a disease or a resistance to a disease. 10 A SNP of the invention

such a de i ed bove na be direct or indirectly associated to a disease

or a resi stam ) 358 #erdbl y, these diseases may be those which

are defined as

present invent I’?)Vﬁx@lﬁaggﬁﬁ’gs ?H{@m oﬁj&zdé? ?géggfgbg?ﬁgkn{é%s?rﬁéﬂego%%ng ng at
sites, coding region) are likely to be directly related to disease susceptibility or

resistance, all SNPs (functional or not) may provide valuable markers for the
identification of one or several genes involved in these disease states and, consequently,
15 may be indirectly related to these disease states (See Cargill et al. (1999). Nature
Genetics 22:231-238; Riley et al. (2000). Phammacogenomics 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¢, 8081Ins(a), in a polynucleotide of the [IFN¢-17 gene.
20 It is well understood that said SNPs are numbered in accordance with the
nucleotide sequence SEQ [D NO. 1.
This databank may be analyzed for determining statistically relevant
associations between:
(i) at least one of the following SNPs: g771c, 808Ins(a), in a polynucleotide of the
25 IFNa-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 IFNw-17 gene, and a disease or resistance to

30 disease comprising:



-l east one pol ynucl eotide according to the invention. Numerous expression
systens can be used, including without limtation chronnsones,éfﬁggpmm§,
and derived viruses. Mre particularly, the reconbinant vector d can be
derived frombacterial plasmds, transposons, yeast episones, 20_insertion
el ement sWOPZARFISE hr onpsone el enents, viruses such as bacdiSdFB%952api I | oma
viruses such as Sv40, vaccinia viruses, adenoviruses, fox pox viruses,
pseudorabi es viruses, retroviruses. Th®se reconbi nant vectors can equal ly
be cosm d or pﬁgﬁ&ﬂid deriggh%v§§?¢%m§ nucl eoti de sequence can be inserted

in the recor%i tyglxn 53y WA y methods 25 well known to a person

skilled in the_art such as,. for exappl.e,..those that are described in
MOLECULAR CLONPRISTIRA SRRV AR di8sit: okt Sench F°,£§ﬁ3ﬁ6 n sgig) g
Spring Harbor E-Rﬁ?rcﬁftiﬂéy'dﬁ gss, Cold Spring Harbor, N.Y., 2001. The
reconmbi nant vectof can 1i 1ncFlu’cIe nucl eoti de sequences that control the

regul ation g he pol cl eotide I | eot i de sequences
permtting OE:P ngoare%% Elges Eig prgnd(?a(%ﬁﬁ E%ﬁ%érfﬁlﬁ%oorg Sgi? cgye%(gﬁ %{Fgf%%‘}' de of
the ingention gnglsédRe £44d6 0 C T 2005 WO 02/ 086156 PCr 1EP02105229 20

transl ation of a pol ypeptide of the invention, these sequences being

sel ected acer daGoidalNerdiRBof R sPuithly AR v athoolti, Tor exanple, an

appropriate $ecretionm signa e I ntegr reconbi nant vector so
t hat the pol yp&ht ipdesene ficedigeh blso tdoacqros yiniabe of iat deasf otchef tike foiltaminigon,

will be directed towards the |lunmen of the epndoplasm.c reticulum towards the
peri pl asnPRPEPAEELS, GYS{nséanantsy RA¥NRleatBiRaptidha HeN@xr sgnel ffon devedaningonnent .

e o 2=l USRI AL 6, 573 4 e 45 AR RSl ot 579, 2

r econbi na e i nvention. € |a?13t‘roducti on of the

recompgnant vegt SNPi 6f thehdwtnti@l ducha’y ddinedrdbiod niyt be dReABCOF iﬂcﬁ'&cﬂz
nmet hods that are well known to a person skilled in the art such as those

descri bedasspeipadiea JSTROOS 3 RFIIRIEEDRARSERF OGY, Davis et al., 2nd ed.,

NG e 11 P 1855 O PP S 1995 AL ATLERASE NG

LABORATORY MA ra, suc ranstectiron by calcrump a
transfection by DEAE dextran, transfection, mcroinjection, transfection by

cationic 15re| I pli ds, el e(i;[ rop lr afti on, transduction or infection. The hpst'
cell can mm& ; rial cells such as cells of streptococci,
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
chromosormes, 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, refroviruses.

These recombinant vectors can equally be cosmid or phagemid aerivativcs. 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 es 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



staphyl ococci, E. soli or Bacillus subtilis, cells of fungi such as yeast
cells and cells of Aspergillus, Streptonyees, insect cells such as cells of
Drosophila S2 and of Spodoptera Sf9, animal cells, such as CHQ, 7 figla
C127, BHK, HEK 293 cells and human 20 cells of the subject to treat or even
pl ant celg@$ornddigschost cells can be used, for exanple, to exnrEm3/03229

pol ypeptide of the invention or as active product in pharnaceuti cal
conpositions, as will be seen herei nathOer 25 Pol ypeptide. The present
invention also has for its object an isol ated pol ypeptide conprising an

ani no aci dr&ertienof ahaljmgtidé of easinvéflion) indentddugncaeriefigy sdlbstedbcdopadily 90 %
identity, nore preferably at |east 95 %ldentlty and still nore preferably
at | east ggth@h@émli&tbatwwdau or part of. 30 a) the amino acid sequence

SEQ I D NO 2, 5 6 EPR, 9. an no
aci d sequence c r&gﬁo%ar{l&g %89%’ %}ecgéi gglgn%lo%‘\%i’% i%‘r%t?%r} 4 and
189 of thefe@dﬁammﬁcv&t&ew&nﬁeﬂ&@@pﬁ& éacodbd 8} ke WoHRSleeRde tdFatheeach
of the am no acid sequences under a contains the follow ng coding

SNP:  G4BR ingeritive, will fpdisedtetbiosvardtibe hmﬁem itbe en@nplmlrbb}mdmnpﬁow@edmhe or

part of, Qﬁzﬁlp he.am no acid se encetSEg ﬁsz .t he am no acid
sequence C S P R T ARt HIPPHWE 24 and 189
of the am no acfyh %ﬁéﬁéﬁf‘%ve?ﬁi@n' asmaSZforl itsbBbjRet Udlfiﬁ}rsﬁtdéﬂd cmahsﬁgcfa of
the ami no acid sequences under a) and b) contains the 10 follow ng-coding

SNP:  GA5R redftmsbipatiyisetor adwrding thheiiniestiob.on can nore parti cuI ar | y con5| st of
all or part of: e amn cid s ence SE ani no
aci d sequence cbift Q\%gﬂﬁt“i%ﬁéﬁq F&y© E"égt V?fﬁ?hge&%‘g?\ﬁ@érfzaﬁo@ %’ 0‘54 and
189 0f¥(§heac@6‘i‘d RCIEtREIHERGEe W@ bWy a2 eré% bhll@@'n@%&‘&qgﬁrﬁ# Qf"i!h&&at

each of the am o acid sequences under a) ahd contains th | ow ng
codi ng SNRies¢BltR. in TSI B&’BHODS\/H%MQEE@UM&OM)GYI BDawlsj @t ed., Andieglgl at ed

Pent iy, TrGrersily PlaPioatl B 1Bfnterovty o MOLBEUIEAR EONNG! A
LABORATORY MANUAL, supra, such as transfection by calcium phosphate,
transfection by DEAE dextran, transfection, microinjection, transfection by cationic

15 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
Sf9, 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



"IDNO 3

nore preferably at least 95 %identity and still nore preferably at |east 99
% identity 20 with all or part of: a) the am no acid sequence SEQqCPIN® 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., it being

under st o¥® ¥¢156ach of the amino acid sequences under a)PSHEPBIOLEAt ai ns
the 25 follow ng coding SNP: H57Q frane 57. The pol ypeptide of the

i nvention can equal ly conprise all or $art of. a) the amino acid sequence

nol uded beblSkAa B BhEesA R ERLIRE FrE RS IRRASARACHRH 1 g

3. 30 The pp yREPRS dfthe bmikeadidyepenceSR@ID MO e2particul arly consist of all
or part of: a) the amino acid sequence SEQID NO. 3, or 0 6 OCT 2005 WO
. 02/ 086156 itpemerpgersoBrsibateach 9f thenamiagiass! wanrencss yndercd adnpriositaiss thee ani no

aci ds incéigﬁﬁil&})gicﬁgggwpﬁagﬁj ons 24 and 57 of the am no acid sequence SEQ

ho aci d sequences under a) and b) of said

. pol ypepti de mayh@hsEpemenititscint&eionNEn ey o%ng_rrﬁfe@najbl Mrt of: pol ypepti de
~according to the invention contains a single coding SNP selected fromthe
group consi st #rige eminapsRsequsike $HQH N, Z\iire preferably, the pol ypepti de

according to inventi.on conprises .anm.no_.acids, 24 . thrgugh 189 of the
am no acid se%ﬁﬁggn%“?f)eW@ oL lom W&O@fil&lisr\‘bcm%qg’e&%ﬁ PO IS e
preferably, theadDl3Penht deiimeand HgnendeSHGED INWeENL i on conpri ses am no
acids 24 through 57 of the am no acid sequence SEQ ID NO. 3. The present

i nvent i onitdgingl ungdersiaodftbat ¢ach obHjectning %&)@E@@@Mﬂﬁ@)mﬁ@ﬁérm%mﬁ e the

above-desgri hed pol. i in which a previously defined host cell is
cul ti \}gt ﬁoléoﬁﬂnga R %pgﬁe’ %ggilﬁ'um and said polypeptide is isolated fromthe

cul ture medi unthd polypeptidel of il éttiot @an b r@pititiaely sbadist gTalifrqatttdfe host
cells' culture nmedium  according to nethods well known to a person skilled
in the art su@HhﬁémHF%%ﬁ“}‘)Fft%}?mﬁrémmNQ'hé Hel p of chaotropic agents such as

S 5 L7 P b Ry PRl LTG0 90400 bl AT Rooet
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 [D NQ. 3, or



phosphocel | ul ose chromat ography; hydrophobic interaction chromatography;
affinity 20 chromatography; hydroxyapatite chromatography or e‘?(ﬁlnmiz@a
chromat ographi es. "Culture nediunt is understood as the nedium i t he

pol ypeptwg%%lg‘be invention is isolated or purified. Thpsripdipimsean be
conposed of the extracellular mediumand/or the cellular |ysate. Techni ques

well known to a person skilled in the t equally permt the latter to give
back an active conformation to the polypeptide, if the 25 confornmation of
sai d pol ypepth)dehewamimd taefde degusrics gedrlygisirgolthd | oninor atide ipuudéd Cladtwesn O 6
OCT 2005 WD 02/086156 PCT/ EP02/ 05229, 23 Anti baodies. _The present invention
al so has for Rqsgloé‘éjzé@ﬂd§7&f6‘&ee%'§1mcﬁ0‘doﬁﬂﬁ¢Wr$é3%ﬁD NGndnospeci fic anti body.

"Anti body" i . . , ' ' i nol
chai n 5 undi e ARRTa il SRR, QB p) BAL KELP AL o eBREL eyl £
or i nmunogimpiskitlie SR [F4SERsi on | i brary products. An inmmunospecific antibody

can be_obtained by immunization of an animal  wth a polypeptide according

to thedi nvent iRyaferahs 3 pobmepde areqsding|tarthe ipveniion; ¢RAIRBS getingleccoding body
for a pol ' i i ' as defined

previ ousl %ﬁ?g\él%%g%gég}t?lgé‘?%‘g]c%gﬁl}sﬁaétgg (?ﬁ\éfi@%gve Fr?%‘lr%sq’c'me of its fragnents,
an anal og, onevefe plef&aMgl tanhslypéptaieClcbrdingdiesisd Ryehtibs coalpyiRePhingiy can

al so be used to produce I munospecifc antibodies. The term "i mmunospecific"
nmeans t hatcidsh¥t Brevdiol8P pbheaminy ari sequencafEhIPWO1B, st hamthepwidingept i de
of the in%ﬁPtdﬁght han for other pol ypeptides known in the prior art. The

i nmmunospe i ti bodi es can be obtained by adm nistration of a pol ypeptide

of thepinventipBse plef@lislyOthd bslybémaiebitsrdit) (R thaRBleatdoR cofiprisss &RidOPI C
fragment or of a cell expressing this polynucleotide in a manmal, preferably
non hunedsids@dcbradigh§ 7t theeathingsaoiksdquinreWwEQ 8DANQe3-son skilled in the art.

anti body,  br oMEeE dkieben qaud bedl TRETIED m e o B8 PR of e
hybr i domathk ammedbe(d@*ﬁ%pﬁae, ial whichVa ipeveousl dBfinetbifst 40D isAQlivatéd t ri oma
techni que, the human B cel hybri doma techni que (Kozbor et at., | nmunol ogy
Today (1983gyltwe mpdinmpandl saidpepbeptifeys isgbyed fremiihe gudrecptdumt al ., "The

EBV- hygri doma Hechnlgusi ANyl be paRRkd SBHR b the host cells’ culture medium,
according to methods well known to a person skilled in 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;
phosphoceliulose 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.



25 human | ung cancer," in Mnocl onal Antibodies and Cancer Therapy (Vol. 27,
UCLA Synposia on Ml ecul ar and Cel |l ul ar Bi ol ogy, New Seri es) (eéj T%PQ
Reisfeld and S.Sell), pp. 77-96, Alan R Liss, Inc. NY., 19859, EB -96).

The techni ques of single chain antibody production such lhed, for
exanpl e}”@ﬂ”‘@é‘zﬁatent No. 4,946, 778 can equally be used.%%ggﬁ%?éﬁggeni c

ani mal s such as mce, for exanple, can equally be used to produce humanized
ant i bodi es. 060CT206 WD 02/ 086156 PCT/ BP02/ 05229 24 Agents interacting with
the pol ypapki,dgef the invention. The present invention equally has for its
object a ‘for the identification of an agent activating or
i nhi biting a pOhypspidndeneatidhdbidg has e its nyigadti anprocaspforsobiginide ah t he
preparation of a recombi nant vector conprising a pol ynucl eotide according to
t he i nvenHpBBneHReEECHHROHt | east one coding SNP, b) the preparation of host
cells conprisin G ' char (o . C). t ont acting of
host cells acco}?ﬁﬁ?}%&t gﬂ%&é\%} {)%&lgsn&lgé%(ﬂ}%gﬁggtbggwé@fl g%,cmgﬁe)r ctj%]&ﬁ%gﬁmg’
det er nbnahinfiniodd advebodidsiadatdings tHe Fathfrbirhemg iatlheiak Rabnariandchdyyobulie agent
to test. 10 A polypeptide according to the invention can al so be enpl oyed
" for a proeagessfasylibragiEedichy conpounds that interact with it. These
conpounds can I I ( St r oL bht i, ond st s).agents
of intrinsic agﬁ %w %&Egﬁﬁoa?‘ggg%fi%% bgc%%&g%&r%&t%@?%%%\%eﬁ ?u(&)r?)n ese
conpoundswitaa pobgpsatily aberdihg dnthe invensivhst rat es of a pol ypeptide of the
invention. See_Coligan et al., 15 Current Protocols_in Imunology 1 (2),
Chapter 5 (199The ipvengiencalan relafgs dprnr impuppsiceiisnantibady far gr pelapeptide; | s
first. desj . I ; ! ells that express a
pol ypggti e(:%g%g%#ogﬁh%é&%glﬁ?%eﬁpﬁ\E}ée)ﬁ{flﬁ%tﬁfpr%ag‘%ﬂgeI | s can be, for exanple,
cell's of mammalAspolyeRsitle acdondiag s tirtaheransmssiibi ftanentshas beslog ousfh as E.
coll. 20 These cells or nenbrane extracts of these cells are then put in the
presence B VaEGRISoOhds b Beorestige dhis TRRlYBSIEE nepnc @lpac PE yuss therediiSounds
to be tesg i : eptide of the invention can then be observed, as
wel | as t'@l’lﬁﬁ%?lﬁa%ﬂﬁgér&{%he activation of the functional response. 25
Step d) of theTabeaen pios@sspedfic'bmetpibattrtatibbly peisegean bagenaffinitybe

teste ,
q5 for the polypeptide of the invention than for other polypeptides known in the prior art.

The immunospecific 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 et al., Immunology Today (1983) 4: 72) and the EBV
hybridoma technique (Cole et al., “The EBV-hybridoma technique and its application to

25 human 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.



that is directly or indirectly labeled. It can also include a conpetition
test, by using a |abeled or non-I|abel ed agent and a | abel ed corrggtqttﬂﬁﬂs
agent. It can equally be determned if an agent to be tested generates an
activatiygp (Qseshhi bition signal on cells expressing the peh)pgphide of the
i nvention by using detection 30 means appropriately chosen according to the
signal to be detected. 0 6 O C T 2005 02/ 086156 PCT/ EP02/ 05229 25 Such
activating or inhibiting agents can b62 ol ynucl eotides, and in certain cases
ol i gonucl eoti des or pol ypeptides, such as proteins or antibodies, for

exanpl e. The present invention also has for its object a process for the

i dent i f i cagdntminteraciing wigkethe podyreptids e uivehtibit ed by a pol ypepti de
according to the invention, conptising: .5 he preparation o .

reconbi nant ve G&ICWWeg?l%e@aggﬁ?ﬁ&EI‘E&@ﬂ% a g@ﬁ%?ﬂd‘h? Sign'i‘{.\%a%}or‘i‘v%fnti on
cont ai ni i S i ' s
conpri 51 e e RRTIRIG, RN SDypeplidk aBoRuRRI0 Ty AR or ETREEFES, | ¢
accor di ng t @) the prepardtnpofes evomboufantveciyeinprisingea pelyhedeotindicdyrdidgeto
determ natiqn.of the activating or inhibitjing effect generated by the

pol ypept i de&ei@"%‘ﬁo{lﬁ%mﬁ’&@’r&attl%s et’c@@f‘%g?NPAn agent activated or inhibited

by the pol yB?ﬁ%??%a&ftiohB?hbﬁ\éaméoﬂgﬂs ﬁ%%&gl?ﬁﬁanttv@&hr &R a),

respectively, nactivation or dn 1nhibition in the presence’of this
pol ypept i dec) fibeoagaigsyf hastdelinsedrdig torbh vbihtanchgentrte beltestads aridndi rect | y by

t he pol ypeptjde of the. 15.inventi.on, can.consjst of po ti des such as,
for owanpt o) BERBARPRoR ST Festatiog BLBpRURE et aSecta i BERETRIRRE abi y
tyrosige ki nas 7 iBtdi : : ‘ j kqn of
o Seasbs. 20 The HPERR AR iRt AR R s B USRI OB PRORFL 7
anal yzi ngctaeningicohpginndd thatintaracttvathiiét i cs of a pol ynucl eoti de according to
the invention and/or of a pol ypept.i de ccor dj ng. ..he inventiqn in a
subj ect, conpr 5?1ﬁo%o?récﬁsqallﬁﬁeﬁ&}f'gf%&ﬁwlﬁtﬁifﬁQ&?@Pn@é@?mtﬁg"&eﬁ@ _
presence ArinfiASicakaons 9rafpd Mkiﬁ@ﬁ@éo?&hg‘i@ tRC GREHAY THRsé BSmpbBNdnon in
t he genone of a subject; 25 %) Determ ning the |evel of expreg5| on of a
pol ynuc! egtidltiebadigendi agsubstratee of mvprlypephide ioff the savsnton., See) Celégar off ali.ng t he
P eSeN° Shrrdnt BrelBSHI uBhuolBgy Y ISP LhfiofS CRisthno o the Tnvention

In general, in order to implement such a process, it is first desirable 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.




" netabolic di seases, centra

-in a subject; d) Determ ning the concentration of a pol ypeptide according to
the invention in a 30 subject; and/or e) Determning the functiofdl0Q3Tyllek a
pol ypeptide according to the invention in a 0 6 OClI 2005 WO 02/ 086156 26
PCT/ EPQ2/ 03229 subj ect. These biol ogi cal characteristics _may be analyzed in
a subj ecVIIPOBH54 sanple from a subject. These bi ol ogi cal Pgréf)%?’é?? stics
may permt to carry out a genetic dia sis and to 5 determ ne whether a
subject is affected or at risk of bei g%boaffected or, to the contrary,
presents a pargid adi9stiss ANE8iHitd ggen&%ﬁlbewuc&foﬁaeg'aﬁ&@ﬁ GertAN cases

i ndi sposition or a disorder |inked to the presence of a pol ynucl eoti de
accor di ngoligenuitleotides enpblypepindbisosuch ap ptopgepei adibodies,diodexagnple. t he i nventi on.

These di seases,.can be di sor.der nd/or. human di seasgs,. such.as cancers and
10 tumors, i nf Gt PSR dNEHER A0 Pan G s OU LB REEESS 108 B GRBRARR P AB) at od
di seases Al fitivaRilop LAHILACI 6 #5319 681RR o tirdin U6 1% nvailiiouaRGuliag. di seases,

| “netvo system drseases, and di s rc}e S

~ connecbed wia} thecprepayativar apy recomsbinmen vector Saimprisimgcepalyamdedtidaacsorilingl tod e
_carcinomas conprisjng netastasizing renal,. carcinomas, nelanomas, |ynphomas

conpri sing fﬂEﬁn‘B?’?ﬁ‘loé OPW‘?S C@E’P&ﬁ@@us T 15 cell |ynphona, |eukemn as
conpri si ng TRV : =13 In% a YORAR I I chronic
nyel oid | eut%ztnk{eir&%gﬁ%%%ghggc? %Se&ﬁﬁ\?girnfé anreck, ﬁ%{éﬁgﬁﬁ%%@@% mul tiple
nyel onas, caj plroiagdostenids sccanithg tori irsthe peeserap pfart adent toovd tagfedyand nrune
deficiency conprising Kaposi's sarcoma . in the case of AIDS. Said infectious
di seases i nd ﬁ%éie\fﬁrmaratqoﬂ@@ﬁ aSHEAtRG A5 ARkdbiHRE eﬁ% raceerﬁ@sgmtb? golgpepsideand C
and Hyy/ Al DG, didYy fl{tio%\ési 51r@&q\eum)ni as, and venereal diseases, such as genital
warts. Said I nmurtol ogi car y and auto-i munol ogically rel ated di seases my
i'nclude the rapegtitcrtivhtetliosdnigbited by tanpadypdptide oflthe imgicaton #&shbhagent
psoriasis, rheumatoid art hyti s, multiple scleraosis, Crohn's disease and

ul cer at i V2L EEPERTS, respeaihiely. iyt abSFi N ¥ 4k {ioR B e Pre§ase REALS rmune
associ at eﬁbl%e@ﬁaé.es as obesity.

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;
c) 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
¢) Determining the functionality of a polypeptide according to the invention in a



Sai d di seases of the central nervous system nay include Al zheiner's disease,
Par ki nson' s di sease, schi zophrenia and depression. Said di seases grtgj 7009

di sorders may al so include healing of wounds, anema in 30 di alg e

patient, teoporosis. This process al so permts genety J is of a
di sease %g%gjpgﬁ}'?esi stance to a B 6 UC 3006 WO 02/ 086156 P f‘%ﬁ%ggl%gzzg 27
di sease linked to the presence, in a S'I?rg ect, of the nutant allele encoded
by a SNP according to the invention. eferably, in step a), the presence
or absence ofubgecpol ynucl eotide, containing at |east one coding SNP such as
previously defined, is going to be detected. 5 The detection of the

pol ynucl eot i de These telogigal ghaercingistias may be analyzshinp sHbigFtcy|in a samplediont aom t he
subj ect taq he studied, such as cells, blood, urine, saliva, or starting from
a bi opsys%l?"e%h aut opsy of the subject to be studied. The genom c DNA may be

used for the deeechibRBicdl diRedckarisBEs mby perndt R3S Gt iafdetiatid @Rgndsty antanp! €.

RNA or cDNA can equally be wused in a simlar fashion. 10 It s then

possi bide tetennimpavhethana subjeckds affected quehcisk of baingmfiented ente the cerdranr,di ng

to the invention with the nu It%otid sequence,. det ected..i n the genpne, of the
ket ol o i

subj ect . PRECHRAFEH e JEY g a§lirstice 80 (disnosition o KT by
sequenci Nginkedd eBMRE ol 3R 11RbleBRAN AL S rd ity to P itvehi ot hhd/eF £p&I9p&Htidehe DNA

fragments on an 15 el ectrophoresis gel with or w thout denaturing agents or
by nel ti ngooetipe tathainvediiéf.er ence (see Myers et al., Science (1985) 230:
1242). Such nodifications in.th ructyre. of the nucl eotide se uencg at a
u
I

preci se point caedEEPrs BR breeg.ggﬁsdtgﬁ or froman, HisegySt SPEh 6 PBEHE 2 ch as

RNase 1@nd tifigrs Sinfedidd @aSRes, DyerRRaY Miehes dindRStdIONcAly rdhis® didbasloMdiR
cl eaving agents. See Cotton et al., Proc. Nat. Acad. "Sci. USA (1985) 20 85:

4397- 4401 auigone disezses dad disobdess, cardiovasculer disgasey mueshledic discasesagammal of
wel | knowieEgRs RRrEareieRy PREAPRe BRI SE S eetim ne the
expression of ZpPkyiee 8Rd irdRoff iddiflel PUERALIAY RRthristhd BeMhstdsizihd eegnet i c
variability of this polynucleotide (See Chee et al.,, Science (1996), Vol
274, pp 6t&ciRmmasBElanpmastlpmphymas pemprsieg folicwaplysyhosraseind tcitaneous T
pol ynL{%I e%ﬁ dfeymp m%? 1%5E§ﬂi§dcg%prising 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.
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, Crobn’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,
Parkinsen’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



-quantifying the | evel of RNA encoded by this pol ynucl eotide (and codi ng for
a polypeptide) according to nethods well known to a person skilled in the
art as, for exanple, by PCR RT-PCR, RNase protection, Northern DAL BhHd
ot her hybri dj zation 30 nethods. WO 02/086156 0 6 OCT 200% TR&;&%@%NSZZQ
28 In sMPUBSLEY d) the presence or the absence as wel | ‘&3

concentration of a pol ypeptide accordi (r;gzto the invention in a subject or a
sanple froma subject may be carried by well known net hods such as, for

exanpl e, b&’lséagéi '(L/lgkéH"tB‘ iy Ef@écnce,c m%%éd te%fgﬂhg dhant ARS enhfl &1 200G and

ELI SA tests. nsecutiv to step eterm ned concentration of the
pol ypept i decomtpdn disigvérdionhe i nventi on can be conpared with the natural

wi | d-type protejn ncentratiqn usually found ip a subject, A person
Cskilied in the Bieferddlh incism ¥ ghethf@“tnﬁ? 85 Abeace By @oPIEtils GAitERNS R pear s

the sensi tioh bie Biding ONb BEIANEE ALy BB SSESHAROS: ddhdidip di sease,  the

“ indisposition 10 or I sorder e abo the help of prior art
. publicabions orTlyy deecticantfi thaglolyrmekbidomagdrasasriedsouttstating Hose biddedicar e

_ previously nentioned. In step e),, the determnpation of the functignality of
a pol ypept?%lcécfwa?eﬁdgﬁﬁ tog’ﬁéz‘%dkﬁﬁeﬁicgéﬁC?\‘glyglﬂ%daé’élfl?’isé’d"aoﬁfStﬁ?m RoHs wel |
known to a; | j t oA [ Vi ts
SUch as  ariuey R i Shicpsf Ut 8 shEReCl be shited The EXATRE DRy holiskl ol 2

pol ypept i dietectibe dapelytar aftercarPORaispidiatidn; éatermnpls. RNAGreEaée san dallpbesent

i nvention al éo has for its object a therapeutic conpound containing, by way
of active WEeH asimilapiasiiant i de according to the invention. 20 The invention

al so rehates togt; : 0 i i i j o for

t he naﬁdtJJf-act ur gtége[g&t?ﬁ)grggéggu{ai %ggg%oﬁﬁdﬁﬁg%gﬁg%q‘%%#t ehg)rbg%}%dﬁﬁagﬁe or the
t'r eat ment acofrditigf foethe nvemtivarwitl ter detetidadéqrencs daaged in Trespothesefabes can
be di sorders. and/ or human di seases, such as cancers and tunors, infectious
di seases, V8IfSteal diseases, i munol ogically rel ated di seases and/ or

aut oi mmune di sefipesyApgisth AMEE hicleamicCRGHEREAEY b kaed QAR 85 scHRIRRRY 1 C

di seases, central nervous system di seases, and disorders cohnected wth
chenot her apy DiN dyhedizatiorSanethodanbye msokainty differsnse oh theuDd Ac draginentsesn an

conpri 'fé ngelgc‘%rto% gr%ggsZigquwritgngll' without denaturing agents or by melting temperature

difference (see Myers et al.,, Science (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.
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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 Jeukemia, chronic lymphocytie

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



containing at | east one previously defined coding SNP, a previously defined
recombi nant vector, a previously defined host cell, and/or a previ QgQIgT 2005
defined 30 antibody. The invention also relates to the use of a
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rheumat oi Barkinkdi’s tissase, fBizvphtenid andsebesaen.s, Crohn's di sease and ul cerative
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depr essi on. al seases and disorders may al so include healing of
wounds, aneni aPreferabtdy,ah poboepiadel accbrdigneh det mogdivases: also be used for the
15 manufacture of a therapeutic compound intended for the prevention or the treatment of
different 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, ie. 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 fo the use of a polynucleotide according to the invention
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warts.

Satd immunologically and auto-immunologically related diseases may include

the rejection of tissue or organ grafts, allergies, asthma, psoriasis, rheumatoid 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



The active agent(s) can be incorporated into excipients usually enployed in
phar maceuti cal conpositions such as talc, Arabic gum | actose, ﬁg r 28
dextrose, glycerol, ethanol, magnesium stearate, cocoa butter, m [g‘ or
non- aqueous vehicles, 30 fatty substances of aninmal or ve et abI e origin,

par af f i WiQ0288¢15¢at i ves, glycols, various wetting agentsPCHFEPEIRANts or
emul sifiers, preservatives. 0 6 O CT 2005 WO 02/ 08616 PCTI EP02/ 05229 32 The
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of a polynucleotide according to the i nvention, a previously defined
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equal | y hadgmentad tibil@der. t he use: a) of a therapeutically effectl ve quantity

of a | ypept i according to the invention, nd/ or of a rnucl eoti de
accor gé)ng to t ePdF/é%PF"éﬁaS AP AEEBh L polgPeRt %CECOECEP& 19 g ‘f?é‘ i88bfect to
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to incre e expression or the Ivity, in a subject, of a po epti de
accor di ngCheaetdramendeh tiossnmailhe sdmimsteredatithar by lspibattandons peadsnarscilacr ease

L0, CALESEIRRn (4B e ALY, oTh ol yPERt 0o of the Tnvention,
a therapeuti caffe/in@bht@sid AlVEhAUAMN dBfed®fa pharmaceutical composition that contains,
15 as active agent, at least one above-mentioned compound such as a polypeptide
according to the invention, 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 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.



pol ypeptide of the invention, with a pharmaceutically acceptable excipient.
It is |ikew se possible to increase the endogenous production of q150512m5
pol ypeptide of the invention by admnistration to the subject o :
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can be MREEWS n a retroviral expression 30 vector. Sugﬁﬂggﬁggi%gpcan be
isolated starting fromcells having bggn infected by a retroviral plasmd
vector containing RNA encoding for the“polypeptide of the invention, 0 6 OC
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The present invention equally has as an object the 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 ¢) 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 wvector. 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,



.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 nmedi de§r@dt IMbr
the prevention or the treatnment of a patient having a disorder or a disease
caused by a IFNa 17 variant linked to the presence in the genone of said
pati ent WP 020%6i3d eoti de sequence having at |east 95% i derﬁqg'i”{rp‘{ Pr&Per abl vy,
97% 30 identity, nore preferably 99%identity and particularly 100%
identity) with the 0 6 OCT 2005 WD 02/3¥86156 PCT/ EP02/ 05229 34 nucl eoti de
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sarcoma in the case of AIDS. idinfectious diseases include viral
i nf ect i orplypsniddd of thg invenben.@spepacusty despribels and C and HI V/ Al DS, infectious

pneu i as, an@1 venerEaI iseasgg %luchtatf1 ﬁeni tal warts. Said

i mund! ogi cal | Y RECRLETEHHRHBREYTEarT i P&PSf ed di seases may include the
rej ection oh) bf aSHEapEutRAIARIBERTE Guardit) OF gl(?&vioaﬁyh_iﬁincﬂﬁﬁﬁh@ﬁ:ls geific
rheumatoid arthritis, nultiple sclerosis, ohn's di sease and ul cerative
colitis. 20ag#odynddliol i ¢ di seases may include such non-inmmune associ at ed
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anem g ! nin order to prepare a therapeutic compound intended to reduce 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 def'méd,
possibly in combination, with a pharmaceutically acceptable excipient.

20 It is equally possible to reducé 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 [FNo-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
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part. As ntioned in the experinent secti ipn co ri.son to,wld-type
| FNa- 27 g%e%sﬁé» é&%ﬁeﬂugﬁ?@a d Fﬂﬁlu{l‘?ﬁ’&&?@ ed CPI%F%? %aﬁ%‘@i‘w‘“ﬂ&
stinmul ate ae S T- to
stimul at ed‘sgﬁegamd%nggﬁ_%%@? e eggre dLS\ég%EB%%a%hc ocyt éebrenﬁap%]EowerS
capacity Bystanldmahmseaddmm@dﬁadomnecﬂeﬁwﬁhemm@rappneﬂmws‘s 15 - a simlar

antiproliferati ve activity on TF-1 | s -. a higher antiproliferative
activity on Dafdid panaers; aads tagprs 1oe ec‘“ealr%mmﬂs aompaﬁ'@g mstastasiang geqalyity
invitro cul vty|n
viva in ErbgEEptschielbal NALAGHadkdrtoriing ol ipn Ry ¥hd BpuaEbue’™

GA5R it ateldl lyhlhoing, Equ@mase&ﬁﬁﬁrmng ohmry-ceil | {etletniantohpsrdt i fﬁﬁpﬂdc\jﬁc

activity on Daudi Burkitt's cell line in gkpq%rlson to that of wld-type
| FNa- 17.leakpmip axshplyopig revelpiddenirraia: raverssefcthe diyep megk obeadyangbkidpeys,  may

4 . 5R
possess eyt aaphatctiabi aubsL ok Al Tl batal BTl O LRGESF
| FN- gammadefediemsecondivising ICIpbsi’ 9 5arChihd id tHeyoaph ot AI®S, | L-10 rel ease by CD8+

T-1 hocytes, _antj viral
ynphocy Said {nfectxous diseases include viral infections comprising chronic hepatitis B

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, psorasis, 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 IFNa-17 polypeptide comprising the SNP g771c of the

invention.
The present invention also concemns 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



-activity in vitro, or antiviral activity in vivo, which is even higher than
that of the G4A5R nutated I FNa-17. Said conpound may al so have a bi ol ogi cal
activity such as 1L-10 and IL-12 release by nonocytes, which iG8&E&Ailbover
than that of the G45R nutated I FNa-17. 30 Said conmpound hi ochem cal
conpoundVOLAEBF1&E a pol ypeptide or a peptide for exanpl g%ﬁ%ﬁ“’&?’%ani C
chem cal conpound, such as a syntheti cergepti de 060CT2005 WO 02/086156

PCTI EP02/ 0229 36 minetic for exanple. e present invention al so concerns

t he use of : ' t L L QR U t or the
identificat iaog%ﬁgwgggo%%g%%g Clé ﬁl(? hlg{\ggqg%?’?l ﬁ%ﬁggggb@qd&%#g%%ggﬁﬁ m?ﬁv%nt ion
al so concer radd8prdelesaninoracidvequaea SEC} EaNC2; of a 5 conpound of the

i nvention, copprjsing the follow ng steps: a) tern nin bi ol ogi cal
activity Bovided tfa@&,s&mwnp&cﬁéeﬁ% @ aaﬁr&sbgecemmhegsﬁﬁﬁﬁﬁm uration,
cytoki ne rel ea : + tes, ok| r.ek .

- nonocytes, cel ?ﬁldgtyrl oé&?ﬁ%?@f%@ﬁ)éé@%@%ﬁ% y e(})(?] E ﬁ&glgﬁalsﬁ‘?ﬁg&&%ecl | ul ar

_anti pr 6l i {2k mbiuvatioag titoline relsadddydDBH K CD8+sTdphphddyns, cytokive kdleasarbyl N Vi vo

10 antiviral activity, for exanple; b) Conparing: i) the activity determ ned
in step alfOBPCYite 12 BiFfORME Wi Bdivirakacsiyitywellplar antiplelitasativagetiyityont He

Step aFOBCIHe MEHHIRS pipmbiaeivaddyiosny
Compr 1 i P RdoE o R o RANPRAR e ok Dy s o7 Th S ARhRR0, T

am no aci gh thegupdieeBR@arD NO. 2; provided that said am no acid sequences
conprise the G45R SNP; and c) Determ ning on the basis of the conparison
carried out inAstegntippedtie tirverxperimentabsprsigndin eppparisestie qvildaypg [FNa-2,

subst gnti al | jml ar r l.gwer or higher, activity conpared to that of the
pol ypgﬁti&’@%"fﬁa?ﬁ%e%gﬁ\&a%@d’ﬂﬁ‘??@sSEQ ID NO. 2, or of 20 anino acid
sequence conpri sj g e, 2R dfhdlse PGl HHGHa RALAESY AT9si Tit nd 189
of the am no aci!c’l shtgueﬁ%ethQ I D Ng'). 2; proa\l/ipﬁged tzat sa}lrdﬁgﬁ?ﬁﬁ’t%ci d
sequences conpfi seiplme GHbEEySNPstifnlefeebigymntahend O Ouritasobp B &EtRd Mmay

be previously i dglnti fied from synthetic peptide conbinatorial libraries,
hi gh-t hr oughput é‘i‘@é’t‘?ﬂ‘?ﬁ, or designed by 25 conputer-aided drug design so

as to have the. sgyR,ihageif) BRATLRAAIL-$8 A I8 r@8adeMBtmonocytes
15 - a similar antiproliferative activity on TF-1 cells
- a higher antiproliferative activity on Daudi Burkitt's cell line cells
- a higher antiviral activity in vifro 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 IFNco-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-gamuna 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 IFNa-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-

e



of the pol ypeptide of am no acid sequence SEQ ID NO. 2, or of amno acid
sequence conprising the am no acids included between positi onm ﬁﬁcgﬁﬂ 189
of the amno acid sequence SEQ ID NO 2; provided that said a Qj
sequences caonprise the G45R SNP. 30 The nethods to identif ign
compound¥O&3%et | known by a person skilled in the art.lpf%@%%gﬁw)

02/ 086156 PCT/ EPQ2/ 0229 37 Publications referring to these nethods nmay be,
for exanple: - Silverman R B. (1992). '8& ganic Chenmistry of Drug Design and
Drug Acti on".t. caderri(f Press, 1st edition (January 15, 1992). - Anderson S
and Chi pl inﬁmf.w?%ﬁfﬂp ®Structural genom cs; shaping the future of 5 drug

design” Drug DiTheQteschPSdentidh Alsol&bacdPd the usehf %&%@éﬁﬁftﬁé GnRtioRar bi t
ng I Al

MH. (2002). "The energing inportance of predictive simulation 1 n drug
di scover y'contBining the SedHR SNBd for the7identifiddod @6a comBanhd eigpk 4R defined stmyvel]

Buxton B, Hold S. (2001). "Drug design by machin | ear.ni ng: support
vect or machi neglnhf’o?r% r HeEBWRG @gqo BQQ%HQnéI POeEss, ?%ﬁ%tlae‘"@%’&ﬁt\m&)ﬂfr a

26(1) : 5 14ompokilyeh tibd 9 nrisinRaRt | ] L¢ drugs: a conment on
progress a%rélpopr os%egth'ls%ll4(’gt%: p%gbgq@hgﬁggﬂn%%%gg of the invention may be ‘
used for the)pPepamatingrihefbialoged] aatrdtyt of i the ecvsmpbundr td e Estedemtélorrsor t he

treat ment of . one _.of the diseases sglected fromthe gro 15 consi sting of
cancers and 4% P%,thnfféaé‘t“iaﬂ% ayte ége@f"’a%r?éfrg 4+di°§e§§)§§‘ , ?l“lﬁ?i"ﬂ RF%gHcal | y

related di seasasnandesl AURLBIHEE SHRARASRDAIRAN AT onCPEY QuAREH! a7

di seases, I seases, central nervous system di seases,

di sorders casilabi ettiprdliferatihe notiiiey apyDiudd aBurkitt's celbditk, dandes oramdvivinor s
inclu carcinopas conpri sing metastasizing renal 20 carcinonmas, nelanonas,
| ynphdi¥as cARbviral #divitg for @5amples yphomas and cutaneous T cel | | ynphons,

| eukem as cocg’qf' i hai ry-cel | |eukenia, chronic |ynphocytic |eukenia and
chroni c nyel oi ddrﬁ%%%g; a, cancers of the liver, neck, head and ki dneys,

mul tiple nmyel ofethe activity detbhihedrinr sepajchftheneorspdunglt todppesed, fwitH owi ng an

mmune - defi el eneY. SOy of 9 polbentide of mhing mid Sequincs 850 1B NO. For of
amino acid sequence comprising the amino acids included between positions 24
15 and 189 of the amino acid sequence SEQ [D NO. 2; provided that said amino
acid sequences comprise the G45R SNP; and
c¢) 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.



- 25 Said infectious diseases include viral infections conprising chronic
hepatitis, B and C and H V/AIDS, infectious pneunonias, and venereal
di seases, such as genital warts. Said i munol ogi cal ly and 06 0CT 2005

aut o-i mmunol ogically rel ated di seases nay include the rejection_of tissue
or or ganv@Ppu986&36 al | er gi es, asthmm, psoriasis, rheunatoi dJCJfEW??’P??Iz(s’, 30
multiple sclerosis, Crohn's disease and ulcerative colitis. Said netabolic
di seases may include such non-i mune a€soci ated di seases as 060CT2005 WO

02/ 086156 38 %%Egaﬁ)%ég%%l%n{%l,gﬂg?lgésg%iemO%:ggﬁ,yﬁtgﬁsﬁﬁs&?ﬁiﬂlgie‘the central nervous

system may i nclu iI'sease, nson s di sease, schizophrenia

and depr essi orgilveahah RiB¢as%y). aDehadlicsOlicheikisy 68Drag Hesighcdndderugestticty. of
wounds, anenmia in 5 dialyzed patient, and osteoporosis. Preferably, the
conpoundgiceflernisL ety briefbionfdgnueey 15d8%%or the preparation of a nedi canent

i ntended for the._prevention. e n 0 f <t h { es sel ected
fromthe gr Ol]él%dggsgﬁsfFﬁ%@;hfﬁ{:nejr'P@P%)\'/%@Faérﬁ?é%l}qq@ﬁg %ﬁgﬁ‘gg‘lslé ?’ﬁat?%BCnPi

hepat !ﬁi Sl mggne,Dmngm FBdHUG(R)A9sha7r Y- _ceI | | eukem a and chro_ni c

nyel oi d | eukemia, nu elomas, follicular |Iynphomas, carcinoid

tiple 10 ; ]
turmors, mal i griwhck diE.aRereatrd f’%t Tarbd M. (g0¢%n 4The gmer siogdmponandsepfrer ' s

di sease, Parki nsgi. & disease,. as |l _as. tu s th a . W ng an
e adristuhME S EltRin Bt TPl RUED b TogBl AR RH S

geni tal warts Bubip & qabttst MEBERGN B, HALBER MANTAL RECHesRh By anRihenel:
Model i ng of a protein encoded by a polynucl eotide of nucleotide sequence
cont ai ni AYIENE BPBRrtavegiosfmadhengsrior glharmasewithed dptp atadysiticICopiugeChemquence of
t he VM I ggg?gpf_%ference gene In a first step the three-di nmensional

st ruc1t ur . -17 was constructed 20 starting fromthat of |FNa-2 whose

structure iS-qmivlaam.mim%%e “PeBidR rARREE dr6@de cdinhient &t pRiErassi 4 the
software Modeler (MSI, San ego, CA). The maiture pol ypeptide fragnent was

t hen nodiptaseerty nl4as 0. f ashion as to reproduce the nutati on G45R. A
thousand ol eqyl ar, ML FHd B0eRh8RSay B Ref BAIHE bETaOMod B £ LALES:
intended for the prevention or the treatment of one of the diseases selected from the group

15 consisting of cancers and tumors, infectious diseases, venereal diseases, immunologically
related diseases and/or autoimmune diseases and disorders, cardiovascular diseases,
metabolic diseases, cenfral 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-ummune associated diseases as



25 fragnment by using the progranms AMBER and DI SCOVER (MSI: Mol ecul ar

Simul ations Inc.). Two nol ecul ar dynam c cal cul ati on runs were tngmtgam%,i ed
out with the same program and the sane force fields. In each case, 50, 000
st eps werﬁoclggé:lul ated at 300K, term nated by 300 30 equi bi-Rfgphh L5t €eps.
The resu"P % Rts nodel | ng is visualized on Figures 1A and | B. 060CT2005
WO 02/ 086156 PCT/ EP02/ 05229 39 Exanple 2. Expression of natural wld-type

| FN(x- 17 and (45R nmutated | FNa-17 in y:’éﬂst a) Coning of the natural

wi | d-type jENa-17 and nutated | FNa-17 in the eukaryote 5 expression vector
pPi cZa-t opo e nucl eoti de sequences coding for the mature part of the
natural w | d-t\Sed disehies bf the de@dd Rienvihat systeh-iay lifclade Adaiphinkt’ e dikpas®CR
using as tenpl ate genomc, . from i ndi vi dual who is heterozygote for

t he SNP. %%ggw bgﬁs??éFécb’@Bgﬁ'FPiaﬁé‘dggﬁﬁs%ﬂ“-anpI ification are: 10 SEQ I D NO
6: Sense primerg,; . i AN 4 pri L .
TCAATCCTTCCTCCPFIL{%{W&@&%{QP%QL')%%&%@%@%&E@S% onts, Peliia in. | yot e
expresd omialyedtpatiepfaed astedforidisinder the control of the hybrid pronoter
AOXI i nduci bl e _by_net hanol (T@Qtr%—s,cl oning; lpvitrogen Corp.).. 15 This
vect or per ni t s RERBTahdy.dhe Fergpemnds b tessmveniion may, ke psask for phoopispa@tipp of e

t Pichia; | f L f ' f
et or RIS ol SHERALEN 5100 RE AR SOk BEUUEIGS ol
l'i neari zedrday tiiehgrobipRdngisier dfCdaratn enalyinfectiaidsuchhe cHroraiemuits B eagdiC,strain

(I'nvitrogen) is transfornmed with these reconbi nant 20 expression vectors. b)
Het er ol ogderkemigsr sysh oas ihairpcelalpikemia gpd paronici erielud emea, wnwitiplepe
| FNa- a A5R I 17 protejns. sat ur at -C ures_of 50
mL of %QNG%%(HP%% ?@E%%z%t Oﬁgr?p h%%a Eas?g‘l Cﬁf’_!’i&-\g%wlgﬁst’, %&%ﬁNé{él&%I&a@cer ol ,
100 MV potygssstasining e abtindings, MLhdilRE s Riifdabd) Papltinéor03 desehisniaRi well ascl one
coding for wld-type |FNa-17 protein or _ that coding for )

tumors that appear following an immune deficiency, such as Kaposi’s sarcoma in the

case of AIDS, and genital warts or venereal diseases.

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 IFNw-17 was constructed
20 starting from that of IFNa-2 whose structure is available in the PDB database (code »
11ITF) 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 (MSI: 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 resuit of this modeling is visualized on Figures 1A and 1B.



A5R nutated | FNa-17 protein, were carried out for 24-48 hours at 30C at an
agitation of 200 rotations per mnute (rpm). Wien the culture regf 9§T?ﬂ{]
saturating cellular density (corresponding to an 30 optical density o 32
measur ed vel ength of 600 nn), it is used to inocul 20Dl ML,
250 nmL of&ém& um (2% Pept one, 1% yeast extract, 1.34%@@5@%&0 6 OCT
2005 WO 02/ 086156 POTI/ EP02/ 05229 40 WMethanol, 100 nmM pot assi um phosphat e,
0.4 ng/Liter biotin pH 6.0). The expresesq on of the protein is then induced
by nethanol at a final concentration of 1% for 24 hours at 30 C, with an
agitation of the culture flask at 180 rpm 5 Due to the presence of the

si gnal peRdadelsedBrpeRsioh dfhatiral wha-tFRCIRNG-17 andsG43Ramueited NENeOD] g
sequence, the proteins are secreted by the yeasts in the culture nmedium
The al pha¥easitor is naturally cleaved during the processing. The suspension
is centrif d and t%le rotFinis ri.fi by HPLC rting from the

obt ai ned t e L -t o z ,ut d -1¢7: ote

- (Labsco e, cuts0f f,.89 zoMohsipore) followed by a dialysis permts a ten

. times concet t supernatant in a buffer of 50 MM Tris-C

pH 9.0, 25 nmM Neifd nudbetidel segjietRs odingObaPY Masire paperfnhé hapirglt eild-typeovery
by affinity on a blue sepharose colum (Amersham Pharmacia). The presence
of the prdt¥ionl7 and RdSBRontetaddgNorb’ piepsanldieg bys" R uping ag tenaplatergsnemdc hand

by el ectr resis _of ..S .t.ype and, o h her hand by

i muno- det ‘tgifg(?{nﬁ?%mg@éslér@%_}s ?rggﬁtedﬁfgbet_ ‘agai nst the | FNcc-17
protein. At thiBheSEER prinhgs potiitigQlck AeaRpRE&tBnfe:i Nt erest is higher than
75% In a second urlfplcatlon step, a gel filtration permts buffer exchange

of thell col | ectSi IPAEPi dri¥ensoprimepdidi Gy TEd GHRECAGASIEIACNs agai nst 50 miVi

Ttis pH 9.0, 2 C ... The | ast i-fi.cati ts of a
separation of ?ﬁ?e&g}?ﬁ/@:“zg%%e% RTgHer i&%’ﬁ%@@ﬁ?@%@gﬁﬁ%@fﬁﬁuﬁ The
fractions contafyfy PgR heodiREOHRI MatHedPIPHRI Bulfotk NxBrkSon ORcRD FHE2H.-
exchange col um (ResourceQ 6.0 nmL, Pharmacia) equilibrated beforehand in

Tris 50 ZHMM pitled, tidaChnted nitbaflisbrid ProenabutA@K 1 oimdtdielepbpt siettsmniod
carried o he mgration of_ a gradi ent between 0,025 and 1 M Nad in the
Tris 50 MAPECS Eprid: Bvitfoked Cofp

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 IFNa-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 IFNa-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%



The purity of the protein of interest is estimted on SDS/ PAGE gel and the
protein concentrations were neasured by densitonetry (Quantity 0@9, Ii%irlp:ngad)
and BCA assay (bicinchoninic acid and copper sulfate, Signa). 3 IQ& ifred
Wi | d'tyR%'oE/P?ﬂgg and A5R nutated | FNa- 17 proteins obtap@egpensnes ding to
this protocol, eventually scal ed-up to produce hi gher amount of proteins, O
6 a ¢ INS WD 02/086156 PCT/EP02105229 4 are used for the functional tests
descri bed bel ow, Exanpl e 3. Eval uation of inmmunonodul atory activity of

nat ural wiMethahylp@00 ENA-pbTassineh pieéplatenitdameditelr Niotihpld 6I0GNs type | (I FN al pha
and | FN beta) are able to mpdyl ate certain fungtigns of the i mune system
They have beenTb%rﬁi‘rﬁ’ﬁSP‘é’Peg? t{g‘ei REfERsE thes d%‘ﬁ%??&t gﬁ pefhagol gy a final

mat urati op;_ i hOo 3 I
(LA DRy “pshRELRESE WA PEZLBERRSRR0CT, Slu Miasklss of b M 80080 Lea 1 n
the co-stipmll ation of the T-1ynphocytes, CD80, CD86 and CD83 nol ecul es and
increase in the stinulating 10 function of. T-lynphocytes. a) Effect of (A5R
mut at e® | FNa- Dwedf tenpresence efefthe mghlr RS, SAURLG0 96 d0E at"’iﬂhﬁ Bt ty of

and conparaioth it SR ihRhot WEHUAE B Qe EERTIA | Enshlh e TR "

comrer Ci apedithy, Qhe Alpha dabtod is nkturslty deaveddndhs thecproedssimgwer e first gener at ed
fromadult peripheral blood npnocytes cultivated . in the presence of Gw CSF
and I L-4 cyt okTheesusppasien ispgricipgat andrthe potelg Iap@ﬁaibwﬁsc plarting &emi on
kit, thes [t were placed in presence of 100 ng/nL of

W | d-typet%Fgﬁ%- d&rgg@?ﬁhﬁut ated | FNa- 17 and their phenotype was 20
deterfdned by mAEHranaliedi semi i nirafiltrdtionk(lngsdade, trerfesp0ebs Milliforéhe MAC
class I and Il nolecules and the CD40, CDSO (D86, CD83 and CDla mnarkers.
The nmt utcHpwes byt adialsis peradts 2Emdimes concerraionae! BestsasleBIPeHBIBAIRE t 0

t hat obt g i ng J tg ¢ 3TROL o provide a control with
non- st i nﬁ%}feggwggn rlﬂ{rllch([?lg I%@ he n%%‘?lan val ue of the neasures of
fl uorescence i Thefigittghréantogaphicnsiek eerndidprodhn fredoviehe by hutfigitexpes blwnt al

conditions, expressed as arbitrary unit, are presented in the follow ng
t abl e: 30seph@osggolamgy Amersham Pharmacia). The presence of the protein in the collected

15 fractions is verified, on the one hand by electrophoresis of SDS PAGE type and on the

other hand by immuno-detection by a specific antibody directed against the IFNa-17
protein. At this step, the purity of the protein of interest is higher than 75%.
In a second punfication 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, Sigfna).

30 Purified wild-type [FNo-17 and G45R mutated [FNo-17 proteins obtained

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



‘WD 0 2108 6 1 5 6 42 PCT/ EP02/ 05229 HLAHLACD40CD30CD86CD83CDla ABCDR No
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a) Effect of G45R mutated IFNo-17 on dendritic cell maturation. )

Immunomodulatory activity of G45R mutated [FNe-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 IFNa-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 11 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 |
[FNc 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
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After 060CT2005 WO 02/ 086156 PCT/ EP02/ 05229 44 an
t hese PBMC were incubated in the culture nedi um al one

3 GikeEel GSTOmIRRIRIENGR Ly ER. (808 SRk RY. |1 each

Imrmmomodulatory activity of G45R mutated IFNa-17 was also investigated by

measuring cytokine release by T lymphocytes placed in presence of mutated IFNax-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

JFNa-2 used as control and chosen as representative of the Intron A commercial

product.

To do so, peripheral blood mononuclear cells (PBMC) were 1solated 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

or G45R mutated IFNe-17. After stimulation, T lymphocytes were extracellulatly
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.
The results obtained indicate that G45R mutated IFNa-17 and wild-type IFNa-2

do not stimulate IL-10 and I[FN-gamma release and, thus, do not activate T lymphocytes

in absence of SEB.

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



w ld-type I FNa-2 or (A5R nutated | FNa-17 was added. After culture, cells
were extracellularly labelled with anti-CD64 and anti-CD4dim angg DC.IIZU?EI
intracellularty labelled 5 with specific antibodi es directed agai nst

-type cytokn INF-al pha), 1L-12 and IL 10. Fluorescent cells were anal yzed
usi ng FAC%%Q?’?%&?G and Cel | Quest software. The results obt diTHEPIM§?Pat e t hat
AS5R mutated IFNa-17 and wild-type | FNa-2 do not stinulate cytokines
(IL-10, 1L-12 and TNF-al pha) rel ease i ftdabsence of LPS. 10 In contrast, in

by monocy il 1D AnpIESgiRun gy e e PL PR AP T Aty et o bl 76
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- W I d-type JefiNan A9 3434. 4850. 872. 71 Thus, the absence of synergetic effect

. Observed in presence of G45R nmutated |FNa-17 and LPS suggests that (45R
nmut ated | FNa-17 may have an immunosuppressive action. 20 Exanple 4.

Eval uat i s of iﬂ HH-o—-aRt-+pr-ot-Het ve—att+ir *ji of—&45R—1t-at "l? +FNa- 17

on the TA-T-fyBPhesyse ¢ukem a cel | IiﬁgNﬁ?é‘”E‘l"f eg;' 8 =5 Do celtomlal 17 was
al so evaliuated on TH affcem err|rin Thi[S Test S arsp
perforned in presencquggﬂvﬁ%?l%ge IFNaf}' 25 use§5as (Eontroll’zgld chosen as
r epr esent{d@D4e CoX69%the G43RITEN Al Tomrer cBAR7 pr oducf(.00 6{0O C T2ZRO5 WO
02/ 086154 PCT/ EP02105229 45 To dolso, TE-1 cklls werelplaced in contlact of
i ncreasirig concent r af Yoihdtypk [t ed | RBRE 21 pr @#-P8-t ype | FN&72 (0.2F1 to

i mral + f Ay ot

n
T

1000 ng/ rie—and-the—ceH—proeltferatt-on—perasufed—Fhetesuts—presenfed in
Figure 2, indicate t | Nestive @SRl mit at &d/3 FNal 17 Ofs 4.6
CD8+ CD69+ | G45R IFNa-17 36.7 7.02 9.54
Wild-type ITFNo.-2 16.37 4.26 10.02

These results clearly demonstrate that G45R mutated IFNo-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 IFNw-17
than in presence of wild-type IFNw-2 and the interferon gamma and IL-10 production
by CD8+ T-lymphocytes is higher in presence of G45R mutated IFNo-17 than in
presence of wild-type IFNa-2.
15
c) Effect of G45R mutated IFNw-17 on cytokine release by monocytes
Finally, immunomodulatory activity of G45R mutated IFNa-17 was investigated
by measuring cytokine releass by monocytes in absence or in presence of a bacterial
toxic agent (LPS). This test was also performed in presence of wild-type IFNa-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 monacytes). After



5 a weak antiproliferative effect on TF-1 cells, and this effect is si mlar
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| FNa- 171 FNa- 17 10. 321. 515 20. 607. 2012 30.221.53
type IFNw-2 but not in presence of G45R mutated IFNa 17 as shown in the table
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-16 IL-12 TNF-a cells/total
No IFNo 1621 8.52 13.88 3.1
G45R IFNa-17 17.47 8.3 40.92 2.86
Wild-type IFNa-2 49.34 34.48 50.87 2.71

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

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

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

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

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



40. 8110. 9914 The average | C50 val ue neasured for the wild-type IFNa-17 is
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| FNa- 17 otypEJdEHioc Busnllggestmg thatlthe GHOB. mstateidgiréio-1 Farhethttlogt toibidy isypet
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antiviral activity is partly due to IFNs i nduced enzymati c systens, such
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In each well, Daudi cells are placed in contact of increasing concentrations of:

either natural wild-type IFNa-17 or G45K mutated IFNa-17 proteins.
The concentrations of [FNo-17 studied (natural wild-type or mutated protein)
are included between 0.003 pM and 600 nM (final concentrations in the welils).

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 preliferation 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 1FNw-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:



functions of the i mune system in particular by favoring the response to
cellular nediation (including an increase of the MHC cl ass | and[ﬂggcyzm5
nol ecul es, increase of IL-12 and | FN-gamma production, increase of the CT
actiVvitigg.g@4meg others). The antiviral activity of GASR,pufaheds),FNa- 17
has been evaluated both in vitro 15 in cell culture and in vivo 1n nouse
nodel . Both tests have been carried o%% in parallel wth wild-type I FNa-2
used as control and chosen as representative of the Intron A commrerci al
product. a) Antiviral activity in vitro in cell culture 20 This assay
permts evaluation of the antiviral activity of GA5R mutgted | FNa-17 and

wi | d- t ypeExpeeimenitn | cel | cul lQﬁQ&(RM) ng the vbesi clRatio storatitis virus (VSV).

To do so| W SH hunanm hetatrcet e—<etftivated for {24 hours in the
presence|of decreasi né’vyé{n@ atl or§4€$ A5R nutated | FNa-17 or wild-type

| FNa-2. | Then, the ¢el kgng Ryzthe; virus of vesicular stomatitis
(VSV) duning 24 to 48 2§ a d|t ona ours and the cell ljysis is neasured.
The antiviral jeffect of glse different gfFNa tested Es detdrm ned by conparing
the |Co0value corresponding td the |EN confentration-inhibiting 50% of

cell lysis induced by t@l@OVSV A si fidGar exper i ned has |been carried out
two tinmeg—ang-the tres—30 g red—nonesrepregent ati ve experi nent
are presented*in the foltl‘j abl e: q%% 2005 02/ 086156 48

PCT/ EP02£05229% WT T typeollgﬁl\la 2(ASR fpiGgt ed | FNa- Jg 1C50 |(ng/ nL) 42 Thus, in
cell culture infected with VSV, Ithe (AS5R muthted | FNa-17 lexhibits an
antiviral activity, this antiviral activity being higher than that of
wild-type IFNa-2. 5 b) Antiviral act|V|ty in.vivao_in nouse nodel This test

in vivo is pelhsaveast FCMWE%%%%#}%W&#WW%@O%H%W. Humman

general TSGR Th00 Lcr 0 R ATk st Bt e Call i o
mouse 5l Fiberddd Wi &IrRlp&idid to thd Y8Rk ofdthe F50 ff eI mutfited ERB31716¢4) the

I ntraperitoneal 1n ectlljon of mce with Encephal omyocarditis virus (E
value for the natural wild-type IFNo-17 reaches 10.80 (with a standard deviation of 3.46).

This test demonstrates that the cellular antiproliferative activity is strongly
inhibited (approximately in a range comprised between 5 to 15 times less) in the case of
G45R mutated IFNa-17 by comparison with wild-type IFNa-17.

10. Similar independent experiments have also been performed with wild-type
IFNc-2 in order to compare the antiproliferative effect of G45R mutated IFNo-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 I[FNa-17 or wild-
type IFNw-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 [FN¢-17 on Daudi Burkitt's cell line is higher than that of wild-type IFNo.-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



gives rise to a rapidly progressive fatal disease characterized by central
nervous system involvenent and encephalitis (Finter NB (1973). Front Biol.
2: 295-360). Mouse and human interferon-al pha have both been BAOMN BB pe
effectiveg,/ ecting mce against 15 | ethal EMCV infecti Tov and
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- dat a degnonst r aifRe tFIER Sprog (o2 p6&IKinasey shichClsi adtivatedl bicARdoublatsgandddNa- 17
.in vivo in nmouse nodel. All of these results denonstrate that G45R nut at ed

| FNa- 17 posJda¥dedhepstyipied BKBIilgbiaprofinpparthessss. 49 CLAI MBS 060CT2005 1. An

i sol ated polyn Lde,. ri:sine. . | Vi E t | east
03% | dent |ty wi LB ¢ e UEFdoieBl SooiBl iRt EhPBiti? R RghIaRs S, BE R0
sequence, a8 &fearPfiiuskdghaintisiast oo nralPRticleParats intd heOdelld, /1R eepiltdtion,
8081ns(a); or b) a nucleotide sequence conplenentary to a nucl eotide

sequence thidwrding, theexip of ke Hagislestand tholnjessiye pawenelyraipagicles: cl ai m 1,

dent iy wi o EREteks AP RcSeRohb AR SEGYRRER, BN, BY A5 Ring by

pol ynucl e@int@ensa6£ MliMghine Sheiinid gHrticilacbprfacseid aedrdspodsbao tdllganpri ses
the SNP 8771 c. 4. An isolated pol%nucl eoti de accordi 33 to any one of clains
1 to 3, chefiatpefingadingyn ngeeesq of thebBde slass pand Papeleades argiedseiohdlt1?e ani no
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15  incell culture and in vive in mouse model. Both tests have been carried out in paraliel
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 IFNa-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 IFNa tested is determined by comparing the
IC50 value corresponding to the IFN concentration inhibiting 50% of eell lysis induced
by the VSV.

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

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



6. An isol ated pol ynucl eotide according to claim5, characterized in that
said am no acid sequence also contains the coding SNP (45R 20 7. Use of
all or part of a polynucleotide according to any one of clains 1 toq}g

order to identify, hybridise and/or anplify all or part of a pop)Fi I(—Dzotlde
havi ng 9% am/08dB30% i dentity with nucl eoti de sequence SEQ IPRTN®¢2ks28r its
codi ng sequence, provided that each one of these sequences conprises at

| east one of the following SNPs: g771gg 808lns(a). 8. Use of all or part of
a polynucleotide according to any.one of clains 1 to 6 for the genotyping
of all of part of a an}mtgqjee[@ﬂ\iajé havi ng4R mutd@d¥FNdehTijty with

nucl eot i SEQD-No—1—er—-t-s—cedi-rg—sequenee—frovi ded that each
one of t Q(S@e‘ﬂl@nces corrprl é‘es at | east one of 4he fol |l ol ng SNPs: g771c,
8081ns(aj—30—9—A reconbimant—vector, characterized im that it conprises a
pol ynucl eoti de according to any one of claims 1 to 6. 10. A host cell,
characterized THust Reéell bul6QORift&ES wathMESVMNeGIHR HRkdted [RGE A7t hébitOan clai m
9. 50 060CT2005 11. A nethod for separating a pol ypeptide, conprising

cul ti vat i amgivealesivitgethis ardiviral alitivity tbeingl Iaglmer 2igani ﬁlaiaofawlldmyp@ Ifdedi-2m and
separating said polypeptide from the culture nedium 12. An isolated

pol ypeptide characterized in that it is encoded by the isol ated

pol ynugl e@tl deAJ‘PtEVl?aﬁ%cﬁgﬁy Riw%ﬁhﬂﬁuée $504H- 13. An isolated pol ypeptide

conpri sing an am no aci d ‘sequence having at |east 90% identity with: a) the
am no acid sedngpaestSeQ v iNQerfdimar anM(D‘é @ncaghad@nhybcaeditie v@s CawRsd Si ng

the am no acids included between 10 positions 24 and 189 of the am no acid
sequence I':"sE@SII D NO. 2; provi ded that the am no acid sequence under a) or b)

contains the ' j [ o acid
sequence havi \n%gﬁa?é ﬁgggt]e odc}sggﬁ?%raéngﬁtﬁ?&g%&?ﬁgp&%%cl)ﬁ %@?&m elgﬂge%ce SEQ
I D NO. 2;geperab)i00 e 1a00nolddesd thex tein erhibited by sthe gamb endsunt of agduds IFNC uded

bet ween ositions 24 and 189 of the aming acid sequence SEQ ID NO. 2;
1 Meister et al. (1986). J. Gen. Vuol 67, 1633-1644).

Intraperitoneal injection of mice with Encephalomyocarditis virus (EMCV)

gives rise to a rapidly progressive fatal disease characterized by central nervous system

invofvement 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 EMCYV 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 [FNo-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 IFNot-2. These data demonstrate the strong

25 antiviral activity of G45R mutated IFNw-17 i1 vivo in mouse model.

All of these results demonstrate that G45R mutated IFNa-17 possesses unique

biological properties.



provi ded that the am no acid sequence under a) or b) contains the SNP A5R
15. An isol ated pol ypeptide conprising an am no acid sequence havhrgg]tqtm%

| east 99% identity with: 20 c) the amgno acid sequence SEQ ID NO "Z;" or "d)
the am no acid sequence conprising the am no acids included between
positions 24 and 189 of the am no acid sequence SEQ ID NO 2; provided that
the am no acid sequence under a) or gpAIMEtai ns the SNP (45R  16. 16. An

i sol at ed pol ypepti de conprising am no acids 24 through 189 of the am no acid
sequence SEQ ID NO. 2, and having the SNP A5R 17. An isol ated pol ypeptide

conpri si ng amni j . of the amno acid sequence SEQ I D NO
3. 18. Thgl'p§“§%°é%§?g‘zly§§“é%‘?{ﬁﬁgﬂ‘é’§z‘8 aim 17, having the coding SNP (45R. 30

19. An anti badya huelestids gequichtechdvinig 2 1qasi 9506 tlentity veidcthe ducigotide saquenone of
clainms 12 to 18. 20. A nethod for, identifyiq;nl% an agent anong one_Qr nore
conpounds to beSHQdPeNO. ok hits, £pding Sequense, i 36 SAMPRISing ap deasy, ppg SHP an

i sol ated pol yp%%fb&ﬁﬁc"?ﬁgﬂrﬁ“ﬂ%og@k@r" 1 0 6 OCT 2005 part of amno acid
. a

sequence SEQ | avl ng 5R, said nmethod conprising: a)
provi di ng hob} aeiclestidosguerke complemenrcooiainnalebtidecsetimnencaanderd);og to cl ai m 9;
b) contactjng said host cells with sai& conpqunds to, be tested, c

det ermi ni rfg t/HeIsalaed pAlYRERLiSs agoqrding 1a Hginef ¢ eheractrzigad i thah tej wkyziéﬁ sai d
pol ypept i dei \c’?vgﬂe??é/ urtdr q?]ﬂﬁé htVighsh 999 lentt With! the GudEGilife de@uén@@ ngf red. 21 A

met hod for yl ng ah agent anbng one” or nore conmpounds to be tested
whi ch 1@ct i vatN@.lor inhibits the activity of an isol ated pol ypeptide

conprisin 1, or . part of amno acid sequence SEQ ID NO 3, possibly also
havi ng thg‘@wdsq(i@te@@yn & RECOKHRGHIO AR P Lo FHATASITIEY insthatdt CAMRIISEY host
cells conpri Stiqé‘QN?[QZﬂc'?CO”bi nant vector according to claim9; b) contacting
sai d host cel sai d conmpounds to be tested, c) determ ning the

acti vat i ngt. dkn isnhtddi fidlynmckbtide hicanpding tdenyacid of ¢lyinef 1 &aB dchapaeterizedin de

wher eby said _activating or, inhibiting.agent is identified. A_net hod for
anal yzi ng t hihahjiAnganes A polynaphde e?mgfﬁwegﬁwr@ngaside%?ﬂyer@sfnsﬁ D Np-2

having the coding SNP G45R.

5. An isolated polynucleotide, characterized in that it encodes a polypeptide
comprising the amino acid sequence SEQ ID NO, 3;

6. An isolated polynucleotide according to claim 5, characterized in that said amino
acid sequence also contains the coding SNP G45R.

20 7. Use of all or part of a polynucleotide according to any one of claims 1 to 6 in order
to identify, hybridise and/or amplify all or part of a polynucleotide having 90 to
100% identity with nucleotide sequence SEQ ID NO. 1, or its coding sequence,
provided that each one of these sequences comprises at least one of the following
SNPs: g771¢, 808Ins(a).

8. Use of all or part of a polynucleotide according to any one of claims 1 to 6 for the
genotyping of all or part of a polynucleotide having 90 to 100% identity with
nucleotide sequence SEQ ID NO. 1, or its coding sequence, provided that each
one of these sequences comprises at least one of the following SNPs: g771c,
808Ins(a).

30 9. A recombinant vector, characterized in that it comprises a polynucleotide according
to any one of claims 1 to 6.
10. A host cell, characterized in that it comprises a recombinant vector according to

claim 9.



performng at |east one of the followi ng steps: a) Determ ning the presence
or the absence of the pol ynucl eotide according to any one of clajns_.1 to 6
in the genone of a subject; b) Determsoing the | evel of expressiQ)bn 061 1ilhe
pol ynucl eoti de according to any one 20 of clains 1 to 6 in a subject; c)
Determ ning the presence or the absence of the pol ypeptide according to any
one of cllai Asmtthotdo far8 séparatingubj palypeptifle,Dedmprising nepltivatingoachest redli on of

t he pol ypepti de accordin Q any.one of, claimms 12 to .18 in a.subject; or e)
Dot e i 1 g 3er s e b & BRI RomE B femerafit Srd By heBid FoBhe. of
claine 12 t@elflthrd nfedfiiR) €Ct. 25. A therapeutic agent conprising one or
nore conpounds selected fromthe group consisting of: an isolated

pol ynucl edi de isotatedli polypeptideyclomasterized | iai fet it isoeicodad byedenisolatedt vect or
according to_gl ai in 19 a.host c Ibﬂ.{?‘c grgi ng to claim10, 30 conprising said
recombi nant RAETUSIeotde of apjopeic §/E OPi de according to any one of clains
12 to 18; lgﬂAﬁﬂﬁdlmdﬁo%Qﬂidy Snpriing 1 kS actPsequefcetaviiiEatQeasiOOR, ,
conpounds sel ected fromthe group consisting of. an isolated polynucleotide
accordi ng todemfityenth:of clains 1 to 6; a reconbi nant vector according to

claim9; a haqst, cell accordin l 0: conprising said reconbi nant
vector; an eBaIBmBW“. q'il?g?gggcclﬂ.[@gﬁy%e?ﬁi de according to any one of
claims 12 top)lehe %ﬁliﬂ@_tacnp%q@ﬁeorcﬁh{wisir%oﬂfel ainfol Acider inche® ! ®pwEa | On of a

medi canent for preventing or treating a disease selected fromthe group
consi 40i ng of opasitens24end 189nfitke amimoaeid ssquenge SEQEENO. 2imunol ogi cal |y and

to-i | ogi cal | | at.ed di i | di t abol i
i semsos. " ooMByiaRn iy I RES ot RRER it B RUTRENME M RBRRERR T, 0 ¢
chenot her gpy Ahrissiates @bg,g;eﬂsms ¢oMpriing@iindmo RIESEqRehde ﬂvﬁ%’ﬂqgaslﬁgtj%e nt,

and/ or osteoporosis. Use of clalm 24, wherein said infectious diseases
conprise vi ridentiti™ade i ons i ncl udi ng chronic hepatitis B and C and H V/ Al DS,

i nfectious ppeynpni as, 10 i seases, such as genital warts. 28.
Use of one o eraémgS_r?ﬁ@[}%ﬂ%eng%_ﬁgmhg "t he group consisting of: an
i solated pob)y i lagBhé GRiEGEQIALE Lohpriditg €HRE adind |ladidgBintluded Bbetween

reconmbi nant vector according to claim9; a host cell according to claim10
conpri si ng sai dositions 24 and 189 of the amino acid sequence SEQ ID NO. 2;

provided that the amino acid sequence under a) or b) contains the SNP G45R.
15. An isolated polypeptide comprising an amino acid sequence having at least 99%
identity with:
20 ¢) the amino acid sequence SEQ ID NO. 2; or
d) the amino acid sequence comprising the amino acids included between
positions 24 and 189 of the amino acid sequence SEQ ID NO. 2;
provided that the amino acid sequence under a) or b) contains the SNP G45R.
16.
16. An isolated polypeptide comprising amino acids 24 through 189 of the amino acid
sequence SEQ ID NO. 2, and having the SNP G45R.
17. An isolated polypeptide comprising amino acids 24 through 57 of the amino acid
sequence SEQ ID NO. 3.
18. The polypeptide according to claim 17, having the coding SNP G45R.
30 19, An antibody immunospecific for a polypeptide according to any one of claims 12
to 18.
20. A method for identifying an agent among one or more compounds to be tested

which activates or inhibits the activity of an isolated polypeptide comprising all or



reconbi nant vector; an isolated pol ypeptide according to any one of clains
12 to 18, for preparing a nedi canent for increasing or decreas%ﬁg érf
activity of the polypeptide accordingito any one of clains 12 t 6! [y
Use of one or nore conpounds selected fromthe group consisting of. an

| sol ated polynucl eotide according to any one of clains 1 to 6; a

recombi nant p&€bOAmIRCAN StquenéeOSEQIDNG; 2 andl Gaving SNP GASR] €4id gnétiiod-| ai m 10,
conprising said 20 reconbi nant vector; an isol ated pol ypeptide according to
any one of cPHMPRSINE to 18, for preparing a nedi canent for preventing or

treating a dj el ' : et none of a
nucl eot i de SQZ éﬁ\ggm%zgl\(/)letn%hg;é %E%Ssdtlé B‘?%‘%%ﬁ%ﬁ" gétgméiﬁﬁglgﬁ@r?uc rg%i de SEQ ID
NO. 1 provi ded cohiattimgisid hest celts witle sz qorapamds cobptesteds at | east one SNP

selected fromthe graqu onsi,sting of, /1 ¢ and 8081ns(a).. 30.. A prethod

for determinf d{g@%—tm itﬁ%llqcyv?t&ge\'?lérﬂ’%g%CF ?‘ito‘r‘g‘mobi“vu(éé‘?ﬁv% of one

SNP sel ected f 25 b S WA rAA : , inth
selecte rpgwde?gﬁéf@bf%héﬁhﬁﬂg Mln&%ﬂﬁ%fgggt iSfdhife@) . In the

| FNa- 17 gene, eas€ or resistance to se conprising: a)
Genot ypi n@la Agmethwdafor iidmhitifying ah agedCaniyngDetecommoiengorpaunds $6 e lestédon of
sai d di sease |

r,resistance, to di sease thin said rq of i.ndividuals; c)
Commari ng.t nETSBEIY e Gmabas the RREUPGE SO BEPads cooptuas ! o1
resi stance ' " [ | dei ' lodiatangt i cal |y
el evant - assat O B e S N & e B RSP 08 o h A e
LI STI NG <110646Rnsaityssthed Sathplisingew pol ynucl eoti des and pol ypepti des of the

| FNa- 17 gene <130> .1 ENa-17..<140>.10<141> <160> 5 15<170> . Pat ent.| n9Ver. 2.1
<210> 1 a) providing host cells comprising the recombinant vector according to claim 9;

b) contacting said host cells with said compounds to be tested,
¢) determining the activating or inhibiting effect upon the activity of said
polypeptide whereby said activating or inhibiting agent is identified.

22. A method for analyzing the biological characteristics of a subject, comprising
performing at least one of the following steps:

a) Determining the presence or the absence of the polynucleotide according to any
one of claims 1 to 6 in the genome of a subject;

b) Determining the level of expression of the polynucleotide according to any one

20 of claims 1 to 6 in a subject;

c) Determining the presence or the absence of the polypeptide according to any one
of claims 12 to 18 in a subject;

d) Determining the concentration of the polypeptide according to any one of claims
12 to 18 in a subject; or

e) Determining the functionality of the polypeptide according to any one of claims
12 10 18 in a subject.

25. A therapeutic agent comprising one or more compounds selected from the group
consisting of: an isolated polynucleotide according to any one of claims 1 to 5; a
recombinant vector according to claim 9; a host cell according to claim 10,

30 comprising said recombinant vector; an isolated polypeptide according to any one
of claims 12 to 18; an antibody according to claim 19,

26. Use of one or more compounds selected from the group consisting of: an isolated

polynucleotide according to any one of claims 1 to 6, a recombinant vector according

to claim 9; a host cell according to claim 10; comprising said recombinant vector; an



<211> 1873 <212> AON 20<213> Honpbsapi ens <400> 1

agcttcatacact aagagaaaaattttaaaaaattattgattcttattttcaggagtttt 60

gaat gat caggt at gtaattatattcatattattaat gigtatttatatagatttttatt 120 98 0GT 108
ttgcacaggt actt t gat acaaaat t t acat gaacaaat t acact aaaagttatttcacal80

25aatatacttat caagttaagttaaatgcaatagctttaaacttagattttaatttaactt240
tttct at cat caisplatedtipobypeptadeaicaordmngtagupnanacof daimadtto tl 8 parcanitbadB 6@ording

agt agaggt at acat,agt cal aaat acat at gccaaat ct gt gtt attaaaacttca360,.
F oaagat i cgatd damh % AR atote FAMGatng 3 priueRR Af e ptisease
aat gat gaaaaasagiap&dan @R kfdupagorsnent oF aaAGRd ho¢ aamaRgd IAREIEAE Sliscases,

30aaaacagacat agaaagt aaaact agggcat t t agaaaat ggaaat t agt at gt t cact a540
ttt aaggcct at Hemuedjegiedlyagnd: tauayiamuadegiesdlyg celatedgtdissasasgt eardiogascular

cccat ct caagt ggccta g tL cat at gac t tctt 6

et gaccor ot aEeTe riagRs EEREC AL R R oM Ghdrhis bl nocted
agacccacagccial ¢hansbagpg getekheHeabiLolvaands aaahiads dadyred patiend and/or
35ctcctttctcctgect gaaggacagacat gacttt ggacttccccaggaggagtttgat g840
gcaaccagt t ccagerrgEstScaagccat ct ct gt cct ccat gagat gat ccagcagacct 900

t caat ct ct tzag tLat g C a 9 .
LTt coact gadet \TecRagity 4% aghopld SHEARETORESCERRE Y Blrctons

ggat ggaagagagichrkiy gabgiediepaiinBl ;mdal aal UMK GgfRabas phcedddddd, and
40aaagaat cact cttt at ct aacagagaagaaat acagccct t gt gcct gggaggt t gt cal140
gagcagé)aat c aveeienl diseases, stich ax gemital¥idits t gcaaaaaat at t aaggaggal200

aggat t gaa t at.cteac
P cat oagras PEoL SAPGERIAC AR MRS bR RGHARL B BhEALBE b Jiptared
ttttcaaaagtt polyagdeagidet aragisg tgtanyt gicabfchigs dC & &¢ ac tevginbirkdB Gector

45ttt acagat gaccat.gct gatgﬁ ctctgttcatctatttatitaaatatttatttaattalddo,
tttttaagattt aecarding t'or cleimat G Rahastc sellyrageerdmg: ta ity tl§gcomptsipg said

| Dact at acanalbPPREar o AP TR bONBARMEAEGRIRE 5 3y RACLT iRl 12 o
t acaacct gact 1 yafvagirejatingad hiedRhinemofor dherbasipabndedredsirig traghilAPdf the

50t att aaaaaaacatttttctgttactggttatatgttgccttcaagat ataaacgt gaacl740
at t aaat aaacafelypentide ne¢ardingde aey @neqet?datlw deéad@aaagaaat ct aaal800

29. Use of one or more compounds selected from the group consisting of: an isolated

-

polynucleotide according to any one of claims 1 to 6; a recombinant vector
according to claim 9; a host cell according to claim 10, comprising said
20 recombinant vector; an isolated polypeptide according to any one of claims 12 to
18, for preparing a medicament for preventing or treating a disorder or a disease
linked to the presence in the genome of a nucleotide sequence having at least 95%
identity with the nucleotide SEQ ID NO. 1 provided that such nucleotide sequence
comprises at least one SNP selected from the group consisting of g771c and
808Ins(a).
30. A method for determining statistically relevant associations between at least one
SNP selected from the group consisting of g771¢c and 808Ins(a), in the IFNo-17
gene, and a disease or resistance to disease comprising:
a) Genotyping a group of individuals;
30 b) Determining the distribution of said disease or resistance to disease within said
group of individuals;
¢) Comparing the genotype data with the distribution of said disease or resistance
to disease; and

d) Analyzing said comparison for statistically relevant associations.
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