30 SEP2005 WD 021079249 PCT/ EP02/ 04082 1 NEW POLYNUCLEOTI DES AND

POLYPEPTI DES OF THE | FNa- 21 GENE RELATED APPLI CATI ONS: The present invention
clainms priority to French Patent Application 0104404 filed 23 g é&)pgssl\/arch
2001 titled <<Nouveaux pol ynucl eoti des conportant des poly rQo E de
type SNPwWonztiseael s dans | a sequence nucl ei que du gene pd&ENab@agdr ai nsi
que de nouveaux pol ypeptides codes parqces polynucleotides et |eurs
utilisations therapeutiques.>> BACKGROUND OF THE I NVENTION 10 Field of the

| nvention. ThEWRSENFNUGVEROTIRES péllaPes. REMEW EOOy itE Ve ddsGHNE ved from
t he nucl eoti de sequence of the |IFNa-21 gene conprising new SNPs, and new
pol ypepti des derived fromthe natural wld-type | FNa-21 protein conprising

mut ati o Ps, as well as their therapeutic uses. 15
Rel at ed ﬁﬁqﬁg@%ﬁ‘?g@f@ﬁ% pha 21 gene, hereinafter referred to as
1FNa-21, is d‘?ﬁ&?ﬂe‘@;&@l th¥ertibe clapHPbiiGdtyit6 Feénch FaRef deiplicon\01044@HARAd dp W

"The structure of eight distinct cloned human 20 | eukocyte interferon

f(':DNAsf); MaMareh 280 tfihg0yNop@awepql1esigatides Ghwpeitantdes polpmiorzngiees BKtype
B R A IR e T Ly
(1992). %@@é&gﬁh?@édé&'%ﬁ g% cRbtiAdY & 1&&5‘8tiii§ati%ﬁ§ﬁx%§dr$ghﬁqde9.>5he HTG

section CGenBan at abase under accession nunber AC009445. The
.sequence of the nessenger RNA of IFNa-21 is nentioned in the database of the

NCBI, unger [ . I FNa-21 is a gene possessing a
~structur§gcﬁﬁ§§mmgﬁ%ﬁmglgéﬁgl ose to that of human interferons al pha
(1 FNgp, P‘z?f%% mE Ao %ib}cht-Z. 30 The I FNa are known for their cellular
antiproliferative eftects and their involvenents in antiviral and

anti par asi ti cThe ppeseat snveitien Irélhizs ao encat polyknolantides deriveli fromhhe expleggieon

of several other cytokines at the, |evel of the hernatopoietic stemcells,
as wel | sguenseiofphe ENed geaf comBrsipe SeVrayRs pothnew pebipertiides slegvasEpoppts Wo

02673240, TR 21880 Er Al ODREF A0 TN S BR,
expr essi @Bir@hersRfikidiuednl t ochondri al genes, to inhibit the
15
Related Art.
The interferon alpha 21 gene, hereinafter referred to as [FNa-21, is described in the
publications:
- Goeddel, D. V., Leung, D. W; "The structure of eight distinct cloned human
20 leukocyte interferon cDNAs"; Nature 290 (5801), 20-26 (1981).
- Olopade OI., Bohlander SK.; "Mapping of the shortest region of overlap of
deletions of the short arm of chromosome 9 associated with human neoplasia”; Genomics 14
(2), 437-443 (1992).
The nucleotide sequence of this gene is accessible in the HTG section of the GenBank
25  database under accession number AC009445.
The sequence of the messenger RNA of [IFNa-21 is mentioned in the database of the
NCBI, under accession code NM_002175.
[FNw-21 is a gene possessing a structural and functional homology close to that of
human interferons alpha (IFNa), specifically IFNa-2.
30 The IFNo are known for their cellular antiproliferative effects and their involvements
in antiviral and antiparasitic responses.
The IFNa are also known to inhibit the expression of several other cytokines at the

level of the hematopoietic stem cells, as well as to inhibit the cellular proliferation of certain



proliferation of fibroblasts, nonocytes and B | ynphocytes, especially in
vitro, and to block v the synthesis of antibodies by B | ynphocytes. The

| FNa are al so known to induce the expression of tumor specifig0aifthilfins on -
the surface of tunor cells and also to induce the genes placed under the
control of woopober regions of the | SRE type (I nterferored@iiruwhated
Response El enent) by acting on the spegific transcription factors of these
ISRE. 10 It is known that the IFNa are involved in different disorders

and/ or huf##¥IHi seases, such as the different cancers li ke for exanple,

car ci nomas, MetANGTRS o:d MOPRAMRS 1o rchEUNEFRARAM HARE ELSpll b Brem, neck,
head and k| dneys, car I ovascul ar di seases, olic (TI seases such as those
that are mohi cacinembs dovinbihittthe expressos ﬁy@ttem imtkcé],ondhml gemsatq)lhéubmﬂem ty,

i nfectious di.sease uch as hepatit nd C and Al neurm 5
U o at v EBTR HTRaSE TPt e dh BAORURY GuCUyL LR KU gk
exanpl g /ﬁ{ezs%h@gofsant1gbc§%@ IypRbaehr eni a and depressi on, the rejection
of tissue or organhgma ts, healing of wounds, anem a in di al yzed patients,

al l ergi es, astBhalFNapre qés@w&mé@ @@uge ﬂl@:@m@m tymor gpseifif arfigens phéhemat oi d
arthritis, ur%z:zlrcg %? thgIl 2eifsSAnd aq%t l%' éne@%??cegﬂqgeq c}ﬁ tﬂﬁ{of of oter,

gastr0|nt5 na sor ers or even sor ders Kofnec cheRbt her apy

t r eat nent Segzﬁe oTIft& ISRRatyper @ntpeferbn-Stinalated Respahst Bfenteh) by raetirtgnmnthe qﬁecifﬁ:r tain
| eukem as, ne ized .. ren arci nomas as wel |l as tunors that appear

fol | owi ng rﬁ??‘”f For e PR uch as  Kaposi' s sarcoma in the case of

AIDS. ithe | FNajtas RndWis a8 ik GF kb e AUAIVASIn QtBRk: VR8s Bd/ort WL SiRAgksagai nst
certain viral infections. The IFNa are al so recogni zed by the FDA (Food and

Drug Admi avebt patthordifferspt consersy bl Ao exasple epdreiapmegarmelannmay.e happheimas,
di seases. le%ﬁelMﬁ% anﬁp%ic@ﬂscé’% lﬂzé:N‘ﬁe%l 2 sal nso%' b%gﬂ Sv&échfdrfﬁf Ldi zation

in the brains o patients su ferlng ease or zhei mer' s
di sease. Gombaliedistasen b ascibbiesthatrire ngfgd:qnabctcxbwitb thex prrewrss JyPiies- Blde, ifor | ar ge

quantiti e%xam e p(?lt;[esf%ﬁ e%{"(g 6&1.569933 5 ma'sb‘lhéga fuehus) aﬁﬁl Q{)ﬁ&ﬁ%ﬁ) ;ggeiu%r B eﬁnce of

| FNa- 21 was Neurons o at'al 8’ i ng that

| FNa- 215 majcefadve rwldﬂa(eiisaasestdf the c&ﬁrabaiehmtxs)gystiﬁdﬂcc,efcg ex@plag uditicirhbr’ svamada
T, Yoshiygma 1997 the | FNa,
and T PRt SRR AP e D A BT IS BT Xl P el Ohs e
phar maceutyogads, casRbsid ldmy&ed Patidhisa RNEQRE] bONGa oﬁmmpw oleiy g T Seddpbioki) ty 30
SEP 2005 WD 02/ 079249 P 02/ 04052 urticaria, bronchoconstriction,
anaphy!| ac PFwiagifo dRevsgatol Hi Aol y‘? S sTUPIGYPPYEE o Bigeasts @B< Lfisordersi | ept i ¢

sei zures, rg@srt@kﬂt@sﬁﬁaméometr&we%ﬂdﬁw&& E@Scted tvith LhdpiRy by REBRnS evers,
sweats, nlyal gi asiFetc Furthernore, the patients treated with I FNa can

devel o ant i bodhe & e gre Parigiialy 1she s the trgmeaiotesrtainekennssr Batpiagzeche) r
;Lr oL R T PR B LSRR A BERY g
functi OnaIIGapgsffs rsammhanmhﬁ cersa lof WIIDEL- ThepBF NoFMa- kb effective against other types of
tumors and against certain viral mfectlons The IFNa are also recognized by the FDA (Food
and Drug Administration) for the treatment of genital warts or venereal diseases.
25 More specifically, I[FNa-21 was located by in siru hybridization in the brains of
patients suffering from Parkinson’s disease or Alzheimer’s disease.
Compared to other cells, microglial cells express IFNo-21 in large quantities.
In patients suffering from Alzheimer’s disease, the presence of [FNc-21 was shown
in the neurons of the parictal lobes, suggesting that IFNo-21 may be involved in this
30 pathology (See e.g. Kawaguchi N, Yamada T, Yoshiyama Y. No To Shinkei. 1997 Jan,,
49(1): 69-73).
However, the [FNe, and in particular IFNe-21, have numerous side effects when they

are used in phammaceutical compositions, such as reactions of acute hypersensitivity



protein. These new pol ypepti des and pol ynucl eoti des can notably be used to
treat or prevent 10 the disorders or diseases previously nentioned and
avoid all or part of the disadvantages, which are tied to t helhd SBRIMEF
'SUMVARY OF THE | NVENTI ON The invention has as its first object new

pol ynucl eot ide®bépas differ fromthe 15 nucl eotide sequepgfrfhiokdie
reference wild-type IFNa-21 gene, in that it conprises one or several SNPs

(Single Nucl eotide Polynorphism. The nucl eotide sequence SEQ ID NO. 1 of
t he human (m@ﬁ@merﬁ@wmqmsmml | aBpEhyetic gbmc Pts.)c omrgdias extrydfmiznolewnbibobdot i des

(Start codutoRERREsRRREe 55 AR AHGUCRRLAES kRGO 070

i dentifi edv@at&hiﬁ&lgm)bhe nucl eoti de sequence of the reference wl d type
| FNa- 21 gene. These 8 SNPs are the fallow ng: c973a, gl A |l¢, t1049a,
t] 155a, al204§therpoessihe pagensgeatedibd Flirfan éw@w anfifodistacuigineshesehe

presentsi %Ycﬁé’bhle@nﬁhuécI[E"éPea&Hgth@Hré%ti‘v%ss corresponding to the positioning of
the SNP previously defined’is relative to the nunbering 25 of the

nucl eot i de seqiﬂmwema@ hyeNoundl new helypeptitie prd aewtpolyoueedidg apalpge spthed
ti tQ th
grgﬁzlrcl)?(r:]el. V%ﬁ“fzﬂrgg{lgf%% lgro %"’Sﬁ%@g@&? 60%&%%5”:9]5’%?/533“%{1‘8%@%& E@“\%ﬁer eas

‘the last Igdkigr corresponds to the nutated nucleotide. 30 Thus, for
exanpl e, the SNP c794g corresponds to a mutation of the nucleotide cytosine
(c) at positiof: hvsgznewr pelwrephdie| e priyercletitrs far nafebly o wees! tortrest of ﬁ@w@f erence

wild- §y pzhé E%l%d&% cﬂ‘%{'s%ase's Qi RNG! BQkLAR AdaRbCal( &) pard BEER ENESar
identifie applicant using the determnation process 3 0 SE 2005 WO

02/ 079249 \WEPB@’(M@%Q 4 described in applicant's patent application FR
00 22894, entitled "Process for the determ nation of one or several
functional pol ynmorphisnm(s) in the nucleotide sequence of a preselected

f unct i onal BRIEAGTRAVARFE OF T INYENEN i cati ons” and filed Decenber 6, 2000,

cited here by y._of referenc e pracess de crlbe a ent
appl i cati on pe?#a BVEEeT lclziign?s Fi cﬁgt one fnegngo aeleogdss g’g dli%‘c’rfe )C%LI%SEI ng

SNP(s) 15 n Jﬁbled)teasgeqmee iof thieviettidice faildnyR IRAREDINEARPU ali drcofprisdsnehievirdual s.
In the scope of the pre Le i.nvention, a fragment of the nucleotide sequence
of the II‘—SR}éFraéJ&‘BDéﬁ%mg]Eiﬁ’ﬁ P%ﬁienfﬂﬂyl?%‘?hl%?)arrpl e, the coding sequence, was

i sol ated from ayffenentce s%&ehE@SEQ doals, i Qfﬁe RARHA ek RfkeOkild- @/?é YEQYal s
chosen in a random nmanner. Sequenc mg of these fragnents was then carried

out on cergeed 1 cofmppivdsd 2§8hpiadeptid RGmprifee perdidg starnqsra P augletiesi s a
profile didferei.hL 8 &hfitcodn) i GicleShi& @R6 &t ddohy Pe

20 The applicant has identified 8 SNPs in the nucleotide sequence of the reference wild-
type IFNa-21 gene. These 8 SNPs are the following: c794g, c973a, g1011c, 110493, t1155a,
al204g, t1265¢, t1277¢.

It is understood, in the sense of the present invention, that the numbering
corresponding to the positioning of the SNP previously defined is relative to the. numbering
25  ofthe 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.
30 Thus, for example, the SNP ¢794g corresponds to a mutation of the nucleotide
cytosine (c) at position 794 of the nucleotide sequence SEQ ID NO. 1 of the reference wild-
type IFNa-21 gene, into nucleotide guanine (g).

These SNPs were identified by the applicant using the determination process



| FNa- 21 gene sequence) after analysis by DHPLC ("Denaturing-Hi gh Performance
Li quid Chromatography"). 15 The fragnent sequenced in this way0vwisS Hhen
conpared to the nucl eoti de sequence of the fragnent of the reference

wi | d-t ype WERHIP349%ene and the SNPs in conformty wth the PEREBHYGEH2
identified. Thus, the SNPs are natural d4nd each of themis present in

certain indiyiduals of the world populatiqn. 20 referenge wild-typ
e o1 GeTiEioeaqes Hpblcansi ARGTLBPORGIE b7 08 68 riled qprocess” for e

corr espondj.ng: i i ; . A
conver | eqieiigkfipl BE AP e RS RuRARIAN SE TR APip the hIGLoM adfhoe of 2
peptide tphatlettad lfuseisndl vanditits tgedd andiis ppplactidss” anddiledDecbmbend) PPISNRs of

the invention, nanely: c794g, c973a, gl0llc, t1049a, 25 tl1l155a, al204qg,
causes nbErThcwey ehelerancet he | evel of the amino acid sequence, of the

g 1 Peat | one 11t RNetsh AR B uaS ARG EPGRaton bt DR Ao on B @5 0y
causes agpbbral i ﬁ@eﬂéﬁﬁgh%bg'@_ﬁqn agi Geadt ARk NMAIUAL HBAS 4 irSdd? pépulldteon of

immature protein of the | 21 gene, corresponding to the am no acid
sequence i8E@duBls. 30 NO. 2, in glycine (G and at position 19 of the mature

protein. In the description of the present .invention, one wll call t

MUt at 1 on encodBdPBycHRI Y GRSTEREhET REgE biCRNSE OB EoGRRRen Bhe
refers t gl F%Eh'é, &ol; H_Efng,” fi?rr exlaPa1BCthk HORIHY & qRERLE s SSREL ¥R Aifferddi®
SNP c973a causes a nutation of the am no aci d glutant ne ( at position 102
in 310 SERAZRRSISWO203HElZ9AA8] IHAHiRROLEKMO8H a antit® rhanriur e protein of the

| FNoc- 21 gene, corresponding to the am ng acid sequence SEQ ID NO 2, in
lysine (K) andcqtienssng of dheseofregments Wast thed Rdekiont omneqrian fsthesssamnales
t he re i [ ich | i Q 1.8 wilPr L oK
or Q182Kigg%ngrd;yﬁé%h?@e}éﬁgbﬁﬁéﬂh%%ga% é?ogﬁ(gd{r}%%%gcf?%e y cﬁgﬂ? Eéf%m Cgr e 6 tein

or to theéFNeRL gege piqbded after i€y SNRygDAPLIT ('CRus@sing-MighaPéfémeincé N8qedi no
acid glutamne (Q at position 114 in the immture protein of the | FNa-21
gene, corflespelvdgragytlo the ami no acid sequence SEQ ID NO. 2, in histidine

d at posytli : ej. cripti f
bresant | nventisrbsigt S S T s Rl PATSA <bRebsd SRR Mt B thpbite o
Ql14H acche éiaBghent 6 Wb etiBRIcONBIXE BHETENBESIPRE I MRl he tINPNE: BRIUFRItPRANEHE OF
to the inmmture protein. 10 The SNP tl 049a causes a nutation of the am no

aci d val iimeention idantiiedi ti on 127 in the inmmature protein of the |FNa-21
gene, correspopding t he am.n [of e nce. SEQ I D. NQ, .2,. k.n.aspartic
21 (D) and Ao fe P Foa e, AE dtRURERosaehlin PR Bnt i BRREH &F
the pres@ild popugsttonon, one will call the nutation encoded by this SNP V104D

or V127D accordi n(i; to whet her one refers respectively to the mature protein
or t@0t he i mukhe isigseeavitd-tys Five-Siment cadessiar enirwsatarenprodgain of 18P ankigo

oo 2o R elas £ o eashilan A8k Lo cules (g ksl AL AJY o
mature protein of 166 amino acids, by cleavage of the signal peptide that includes the first 23
amino acids.

Each of the coding SNPs of the invention, namely: ¢794g, ¢973a, gl0lic, t1049a,

25 t1155a, al204g, causes modifications, at the level of the amino acid sequence, of the protein
encoded by the nucleotide sequence of the IFNu-21 gene.

These modifications in the amino acid sequence are the following:
The SNP ¢794g causes a mutation of the amino acid alanine (A} at position 42 in the
immature protein of the IFNo-21 gene, corresponding to the amino acid sequence SEQ ID

30 NO. 2, in glycine (G) and at position 19 of the mature protein. In the description of the
present invention, one will call the mutation encoded by this SNP either A19G or A42G
according to whether one refers to the mature protein or to the immature protein respectively.

The SNP ¢973a causes a mutation of the amino acid glutamine (Q) at position 102 in



ID NO. 21, in stop codon (stop) and at position 139 of the mature protein.
In the description of the present invention, one will call the} nyERZE0bN
encoded by this SNP Cl39stop or Cl62stop according to whether one refers
respective mature protein or to the immature protej The SNP
al204g causk,veosﬁzzmtr)‘r%}tgati on of the amno acid |lysine (K) at pok??’i‘aﬁmﬁ in the
i mature protein of the | FNa-21 gene, c8rresponding to the amino acid

_ e . ° < tne ar
mmtur oo pracem proh HosE iR adE uisbptliedt oRnThierBid Ruefs Rl
the nut atippRcencadegkiny (IKhhsd alNFosttle0r of tHelh3fre %F(ﬁ_@ihdhﬂﬁlet GesHiipidiebf gne

refers respectively to the mature protein or to the imuature protein. 25 The
SNPs c794presen®itdantigl, ofie will call the mastign entod&bhy thid IVRH THU se Q0K faceendingms

of the spatial conformation. of th ol Eeti.desiqconfornit(%/.withthe

i nvent i on©d ‘oget e’ESHESPeréYE‘%@p}g‘F @t‘é Bgﬁ%‘i‘} 9PBy0 tEIRAEHTEE- sequence of
the w kd-type 5 : L:fi I . d
by coms)ut ati on‘g{?J gn%?}ggllgdr:&\%%ee |1ﬁtg{,?&l ggdggr%g}lﬂgg?g gﬁn%%lhgﬁgcz?%g?@%rl@p?\gﬁﬁ
known to ihe p@iS@ne Ptblelnecf the IFNe-Hr genelrakirdtgondiag ab thd ahino3dridxaehes SEChe

model i ng tool s de novo (for exanple, SEQFOLD/ MSI), honol o% (for, exampl e,
MODEL EWvBID NChiZniimrhistiding{Ho fand aepesstaned ¥ pethg memie preteiplla thoiscaptan of the

i I I . GS. |
suoh. roae s un(2h e o8 B tRion BleoFEERY T P QU by O71AMRl Bl o
WO 02) 07 9R4%h et obPOkA4OS R ctifel FRrthel hbire PAlteiilres tHedimammdekonim. shows t hat

the nutation Q79K on the mature nutated protein involves the displacenent

of hellPx C N ehbe SNPrthed g qagsasyagautpipgpothe spane peid valiee €0 Hypesidigen 2Bondae
di sturb h in,Fi | A and 1B. |ndeed, hyd bond

the! oy ciufins By AL AGERL Xt PSS s YRS R0 RRUGRASEUEE,
and hel i xN@, of int Aa%fgaigla@'rdt@%nh ENsosAlonPT(3t 6T the HaP@BREREIN! Ih thBAesdtPlon BRE ed

| FNa- 21 protel n. us, the Q79K nutated protein possesses a
t hr ee- di nemssndriavendiont @naawilbralllithd eneation fenordedhby rthisuBNP Wil0dDt gpe/ 1278k- 21

protein involvin signi ficant chan n,its structure and . function, .10
Conput at | BHAIS SRR IMAERTHE TSROV 14E MANTeRIR Y G S R Bl ur e
nut at g prot ei Thd BXP! @552c k& petBAlrdhe AakdoXadd aystéihe é@}'ﬁtaﬁdsﬂﬁbrpq)& fA on
as shown in Figures 2A and 2B. Several hydrogen bonds and salt bridges

appear, edpeuimdting freteineehthedTNoahld 2®ir6 comespondingds thd dminphaiithsequenice BEke
t he heli igid. T t 1H .nut d t ej e

thr ee. i NI Aalt EOR POTIREIOBA T PEREHE 135 8 ieghi el Ta Ry ia DR iSGLipygR of

| FNa- 21 pihetpedsent nveidn endwell 8] fhi GanktiGhan@ded B%' itii§ SSIPr U €394 ad162sto

function. Conputational nolecular nodeling shows that the nmutation V 104D on
t he mat uraccormgtoedhphetasiencierpresppeisvalp i e ezatiigmzoteir arlie thetinusatureeprotein.ne

000, B8, uen oL SR8, S0P Rl USo YL PRSI L LB
(bet wveen QhfZupnprotif of @R tH¢-0Ngehatbreditthdi®Zio HEhMmiad dcililGuence SEQ ID
NO. 2, in glutamic acid (E) and at position 156 of the mature protein. In the description of the
present invention, one will call the mutation encoded by this SNP XI156E or K179E
according to whether one refers respectively to the mature protein or to the immature protein.
25 The SNPs ¢794g, ¢973a, g1011¢, t1049a, t1155a, al204g cause modifications of the
spatial conformation of the polypeptides in conformity with the invention compared to the
polypeptide encoded by the nucleotide sequence of the wild-type reference IFNa-21 gene.
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
30 example, the modeling tools de novo (for example, SEQFOLD/MSI), homology (for
example, MODELER/MSI), minimization of the‘ force field (for example, DISCOVER,
DELPHI/MSI) and/or molecular dynamics (for example, CFF/MSI).

Examples of such models are given hereinafter in the experimental section.



on the other hand) which nake the | oop between helices C and D nore rigid.
Moreover, a slight displacement of helix B N-end is also obsenvegfp Alfese
spatial nodifications affect the residues involved in IFNa-21 binding to its
recept or. w6 omaye t he VI 04D nut at ed protein possesses a thpeexdinewsi onal
conformation different fromthe naturag wild-type IFNa-2I protein involving
a significant change in its structure and function. Conputational nolecul ar
model i ng showdntyatatidmeal muuiledilanmod8ngs tlopwsothat e madtatien (iflatoadthp rroatara
causes a premature arrest in protein translation |eading to the .

di sappearaiieied pateipfinvelpes hp dppiasement ofdwtinC Nogidan, the MQWP‘%&FN%‘ZH ETPIRIE j n

the wild-type, | FNa-21 pratei as hown i Ei Helix E is essential
for | FNa- %9%}1%559%6&12@051%15gés%r\rgéléc&%rsﬁowéng%ggeﬁglgﬂ[ g?él%gl i Xx E causes an
incorrect fol thlﬂdpf\%lrbgmmdéﬁdsﬁ%t%@{ aiermgg@h Lead o f (P7RrRREETS G&f Ligin,img3 he
three 3 0 SEE 2005 02/ 079249 PCT/ EPO2/ 04082 7 di nensi onal conformation

of thé pretidies agidinhdrotp wind hblpd bphtisevidbtype dFNoh2! proeim disappermin the (79t
with the hydrophilic external medium Thus, the nutated protein nust nodify
its thrdputaie poiaprotedhf or mati on so as its hydrophobic core is covered

ith hyd hi 14 ' ' der. i d i h hilji.
ot ornal o AHEs<h SRR Tl £B6RIn O SuRRToPins sl e REEERr differen
t hr ee- di RS RNk EORTIQN AR IFAL.-24 irll)frivt%fneiﬁ{folffirn%rﬂ §ibSifioaktthahodMn! itk dtRfird ENR- 21

protein involving a significant change in itsS structure and function.
Conput at ifomalonnol ecul ar nodel i ng shows that the nmutati on K156E on the mature

0 1% DT LU L IR ok, B b Ll ™
I ncr easesyiied oI RRRAS dﬁﬁld&’@z&%ﬂ@&ﬁh&%@@t Iﬁtlszth% SatdtioR! pAsifonPES YRt 156

and R161 residues. These nodifications render Na- 21 protein structure nore
ri gid i nFigires2Amnpd 2Bl heseral bydrogen bendgrand salh bridgésnappeat, esipeialinbstweh HHl it s
antiviral jvity. Thus, it is ossi bl e to predict that the KL56E nut at ed
| FNa- 21 ﬁgmﬁrﬁ”g}{%ﬁ%&ﬂd&@a@ﬁ i) ni“"i‘e%?léﬁ“gﬁﬁf’{ecféiﬂﬁy di sturbed and t hat
the glutam c agjyd #t PAH HulRed POIGRYSR8ssBs MRkl idGALNGShAl BohBBmatidd MEkitng
and the function of mature | FNa-21. her SNPs in conformty with the

i nveritd orfrom#malayurat wiléSype FIRT-24 rooteinonvelmingl avegnificdit dhengs pnitodftructuee and
protei n encaoded by the nucl eotide sequence of the |IFNa-21 gene at the |evel
of the ar®d°%ci d sequence SEQ ID NO, 2. The SNPs t1265c, t1277c are

non- codi ng. = 2QdaRkRan ALl e rRALIIL AL RAL ilPnd AnBARlOVTOLY 3 Y fhfire

i nvention can be carried out iIn suc ashion as to determ ne t
f r equencymadhtet peseinpolyivec redifickions m the spoguteadf te. lobx defwees lelicgebang b ng

oo 0 veny ErClaatl Stopdn e Sxperiien el soetjon, JThe doLermaction.of
carrigy oilrdd¥n Bok&SippRhr Bl Eerbh PHPHLEL 0P6H k¥d b¥e hand, and Q52, E107 and T109
on the other hand) which make the loop between helices C and D more rigid. Moreover, a
slight displacement of helix B N-end is also observed.
These spatial modifications affect the residues involved in IFNw-21 binding to its
receptor.

25 Thus, the V104D mutated protein possesses a three-dimensional conformation
different from the natural wild-type IFNa-21 protein involving a significant change in its
structure and function.

Computational molecular modeling shows that the mutation C139stop on the mature
mutated protein causes a premature arrest in protein translation leading to the disappearance

30  of a polypeptidic fragment normally involved in helix E in the wild-type IFNo-21 protein, as
shown in Figure 4.

Helix E is essential for [FNa-21 binding to its receptor. The absence of helix E causes

an incorrect folding of the mutated protein and leads to a modification in the three-



25 In this regard, it is possible to nmeasure, for exanple, the
anti-proliferative effect on a Daudi cell line of polypeptides in
conformity with the invention in conmparison with the natural il $ERMpe

1 FNa-21 protein (Pielher et al. J. Biol. Chem; Vol. 275, Issue 51, 40425-
40433, Decgm) 1649 2000; New structur al and Functional Asp 5%/?:?@;/(%45&6 type
| Interferon- RecCeptor interaction reve?l ed by conprehensi bl € ‘nmutat1 onal
anal ysis of the binding 30 interface"). The invention also has for an

obj ect t Rgnbisfordl cBRloYmbG 6k HdgSoRnd P tvhR®l theeRtiiIashd BoreCETthe ipRdtedn Wiihh
the invention as well as of therapeutic nol ecul es obtained and/or identified

3 0 S E RopeGwWith be/lydophdicrenemrD aredinos 2Tigs, shearmutatgl praseintihes emodify its
pol ynucl epti des and pol ypeptj.des, notably, for.the prevention apnd,the ...

Pr eat non G SCBPRUTA oNG ol O sies Mare B RPeiulss BReEH PRECA BPPRiiccr
THE DRAWLNGR:eR iFhaiel @S atoiM 8otack Bty RSSPkc 8x1BRdBhe @it he encoded protein
according to the invention conprising the SNP c973a (Q79K) and the natural

wi | d- Bype | FNaFRG, piicotEBAstop Finglated proBein eprsesesst 8 threetbmensipnaf carfermmadidal  of
the inf eri,(%r part of each one, of thlg proteins .represented in Figure A In
Fi gures I9ifeiRat fam theenabirab ik tyBo At Neprle RIS iRvRivigg rudignifisanst chapge dntitsr al

wld- 10 lflimta'f -protein and the white ribbon represents the structure
.of the Q‘fb’ﬁ&%ﬁ% a é%gucﬁtNa-Zl protein. Figures 2A and 2B represent a nodel
of the encodedCqanpitelithad eeEdhladmbelinpeshovRVidat tHenmaalibh iK1 56E bhehSNitgk011

c (P®1 H and the natural w |d-type |FNa-21 protein. Figure 2B represents a
¢l ose up DuftateH @refoanvelves weoldatg ofalix b C-ademdanodifieativnatf dhs-temginus loop
repr nt 0 igur.e 2A. | i es 2A and 2B, the black ribbon represents
t he g'?)reugggﬁee%osgogﬁénrlfﬁuﬁ?saA\%“?gé‘ type I FNa-21 protein and the white ribbon

represents therit rivgdtidhen@taseh the B UD gt thah@Onetivbfiomd krdit @l Ldalt. bridge WeBSespA
and 3B represent a nodel of the encoded protein according to the 20

i nvent i of166rapdiRliod gesinecssiirese road fcqtigns amdenHiNe-Ré preteinr sifuciire thorg pigid in

| FNa- 21 py.otei . Fi 3B t l. . of the.nmpdel .of .the., .
superi or gla?éagp“ hésa!%r giﬂ‘e thteHJé‘r)%B{)]t% engvsn t?)eb%r’gg(g?#‘gﬁlo%%argﬁé%? QC’Q%VA& I’rhu?e’ilbffr es
3A and 313gsibRe bl @elict | hRoRhd eRY SsTeNhfitatdae IBNEUSE WrbtePs tHRivNAE Wit -

type IFNa-21 protein and the white ribbon represents the structure of the
V104D Snutdatresaticalls difEide? inptiat dienglufaingurad 4t pegiti@s kTt sausenoedifofativheén the

(CL395t oot I nA B<ARR of FERHET NG i 1 d- fypo. | FNa-2L protei n (Fi gure

) o SOREPSSESY) ey RISl AR Qo0 LRy

nat ural whddifitatiom dfftha protein encoded by the nucleotide sequence of the IFNw-21 gene at the
level of the amino acid sequence SEQ ID NO. 2. The SNPs t1265¢, t1277c¢ are non-coding.

20 Genotyping of the polynucleotides in conformity with the invention can be carried out
in such a fashion as to determine the allelic frequency of these polynucleotides in a
population. Examples of genotyping are given, hereinafter, in the experimental section.

The determination of the functionality of the polypeptides of the invention can equally
be carried out by a test of their biological activity.

25 In this regard, it is possible to measure, for example, the anti-proliferative effect on a
Daudi cell line of polypeptides in conformity with the invention in comparison with the
natural wild-type IFNo-21 protein (Pielher et al. J. Biol. Chem.; Vol. 275, Issue 51, 40425~
40433, December 22, 2000; "New structural and Functional Aspects of the type I Interferon-
Receptor interaction revealed by comprehensible mutational analysis of the binding

30 interface").

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



30 21 protein and the white ribbon represents the structure of the Cl139stop
nutated | FNa-21 protein. 30 SEP 2005 WO 02/ 079249 PCT/ EP02/ 04038 $EPgibes 5A
and 5B represent, a nodel of the encoded protein according to the invention
conpri si ngwWdeahRsal204g (KIS6E) and the natural wld-typepCENPOZA4q3R0t €i N.
Figure 5B represents a close up of the rpdel of the upper part of each of
the proteins represented on Figure 5A. In Figure 5, the black ribbon

r epr esent starting fomudesy polynuelpetideatandapoly BEplidey -noigdy | IPndbe proyeatien gndndet he

white ribbon represents the strycture of. the KI56E mnutated | FNa-21 protein.
Figure 6 88%?‘8&‘2‘#?05%?%}% 4 errg'ﬁ?@%%ls?ﬁsgse previously infected by VSV
virus and treated wth A42G QL14H V127D, or K179E nutated | FNa-21 protein,

in conparison to those treated with wild-type |IFNa-2, or those that have
not been BREEF EESCRIPITRONDE THEDRA WINGSabsci ssas correspond to the tinme of

survi val (days). and the ordinates correspon o the.relati.ve survxival rate
o1l‘J Usy/& mg ec%/eglgr’f‘ffi?eaATﬂ%é S‘Hlé%?l‘?%%@ﬁ@é, Pﬂéﬁe &hedads Prqtelﬁé i‘ﬂcﬁgﬁhéﬁan&‘ﬁds
represent : . : i } t d.. wi =21,
o Siarry ThoRicE bambhtin e SN Eh AR MR ARARCILAL R pe N 9 drbliis.
The bl ack Pl BSeprepinesenlost g cdahambas]l ofIhe infeaei pat of esclt srwadfette wirbteinsi | d

15 type I FNa-2, and_the open triangles represent the data for VSV infected
i ce t hat revagsentgdin Figaehl4r eat ed. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

nder st 00d as {hEGTeS e e Rtk doab FeiBieBls e otllse RS ARIRL e
gene. 1ghi sypreuRnge fﬂr@teﬁﬁ@ﬁﬁ&ieblwﬁit& RibGeR Beptksanfidale ABRAESI ENhBUYPEL ARRRA445

and the séquence of the |IFNa-21 nmessenger RNA is nentioned in the database
of the NCBINewdemrotemccessi on code NMD02175. Moreover, the human | FNa-21 gene

i s described in, Goeddel, D.. 25 V., Leung,, D "The structure of eight

di stinct clone 1&%%234 éﬁ‘E&Eétf%PrFWE‘Eraf B phr encoded af%elggeccesﬁeg)t,o 9. 26
(1981), and..Q: . . ' I ogi

bver | ap o 'smiaf BifieHipe HOBNRORICHQOMIPRL TN bab ] SNEEHRS NG OT AR,
neopl asi aFiguke NBrgseskats( 2) clozk3dp 443hé 1483 . of' it Wialpaiti bl edohpef Ithdepraieins

protein” is understogd as the mature protein encoded by 30 the nucleotide
sequerlCe &rressatedondigyeeAni | d-type | FNa- 21 gene. The natural wild-type

No 23 b SepIBbERE BRI IE PR b R e R S R 1D
under st oodypasIFaop2l Wroteimued eod iviiae eibban rgsrbcenmer sthantre | ofofhi 429 1H hatitacain

be a nodified or non-nodified DNA or an RNA. The term pol ynucl eoti de
i ncl udes, lfM¥9¢-2dpaptsite, a single strand or double strand DNA

Figures 3A and 3B represent a model of the encoded protein according to the

20 invention comprising the SNP t1049a (V104D) and the natural wild-type IFNa-21 protein.
Figure 3B represents a close up of the model of the superior part of each of the proteins
represented on Figﬁre 3A.

In Figures 3A and 3B, the black ribbon represents the structure of the natural wild-
type [IFNa-21 protein and the white ribbon represents the structure of the V104D mutated

25 TIFNa-21 protein.

Figure 4 represents a model of the encoded protein according to the invention
comprising the SNP t1155a (C139stop) (Figure 4B) and the natural wild-type IFNa-21
protein (Figure 4A). Figure 4C represents the superposition of the two proteins of figures 4A
and 4B. In Figure 4, the black ribbon represents the structure of the natural wild-type IFNa-

30 21 protein and the white ribbon represents the structure of the C139stop mutated IFNo.-21

protein.



a DNA conposed of a m xture of one or several single strand regi onés and of
one or several 5 double strand region(s), a single strand or doubl éf8#and
RNA and an RNA conposed of a m xture of one or several single strand
rTegion(s) and of one or several double strand region(s). T

pol ynucl eo‘?P&é‘B@& al so include an RNA and/or a DNA i ncl udiﬁr@/%ﬁ({e@zmé?sz
several triple_strand regions. By pol ynucLe tide is_equally understood. the
DNAS and RNAs FIgEHE aPnihg T eoiescsiy ideh 24 e aapdsh dratails AERTGInE 406N as

to have | et Tl s [ At .

reasons. s PRoBRL e B GA3RE ogthe BARRD ofl4' B8 EREDLRSin

such as i nosi MagureBY pRB&tE 8 cldss upndeheinodd dshaupRptpadef sath of teqReRisde,

an oligoner or a proteln codnprl sing at |least two am no acids joined to each
i

ot her by repuessnied oroFigmediA.iled'ipept the blaskrihbosuepresenty thetstuclaselthomatund
act ds bt U DRI hand st FHEGH "eieRE Dndiuog o 130"

pol ypepti&&a&aQFﬁ&%&r&e&e conposed of am no acids nodified by natural
processes, such as posSt translational nmaturation processes or by chem cal

processes, WFighread epr@bhts KROWRvIVAI 2atpF 9618 PlvidiREy idfedté® b§rVSVSHAR and
.nmodifications are fully detailed in the literature. These nodifications can

-appear ariyastesh with A426e QUM EEPETIeor K78 enyatsd ilHN0-2D pskeine in gomparizdneto

am no acid chain or, ev at ar boxy-_or, am ng-term ngl ends. A

pol ypeptitg‘ésecté‘ﬁm&e‘”‘gf _&’ﬁ@ﬁ&? W%M{ﬁﬁ%ﬁhﬂ&a&am PifSA©Br be cyclic with or

Wi t hoyd branchi;ng fi;gﬂfes tﬁc’ya%gfiggas TRALdHoaatd AR tﬁ?&oﬁ%ﬁﬂﬁl (@\%ﬁéﬁ'a&d?ﬂe ORfid&y  or
S we n

synt hetic post- trarrslational processes that are to a person

ski |l | ed igortelgondr to. tHeorelativangpirelyalp edty pd pY 8 W einfienthdd hded.i Oims hlackutrdepksotdst t o
i nclude acetyl ation, 5 acyl ation, ADP-ripo tign, amdation, cqval ent
fixat i on GPSSEhae %&Ckc:ﬁ%? repregiti Bp dore P%Zﬁ‘? iBipLaIREO 1P fito4a0
nucl eot i of cl ! i v.atd.vea, ajien i on inNpj_6ly or
of a1 pidraiedorFRarHe SPMARETE Wbl 1PQUESTind KE1OR wRin IORS).
coval ent regpectiodly CDveblack sqifa@Sehichltitns daty ¢bi Y8Vi igfecieli ®idef ireied ot wild-
formation, denethylation, cysteine formation, r{pyrog{lf utamat e formation,

f or myl%at itgpe ipenmia 2edtisoopendtipesics pjrserlyithadprierior B9V sueded mice thet have pet
hydr oxyl atgeiegrtlfeagegdi zation, nethylation, nyristoylation, oxidation,

proteol ytic processes, phosphorylation, prenylation, racem zation,

senel oyl ation, sulfatation, amno acid addition such as arginylation or

ubi quitination. Such nodifications are full detailed in the literature:
PROTEI NS- 18 ROGFEREENER DI EB R RRHEROPERNIEGN 3 0 S E P 2005 WO 02/ 079249
PCT/ EPOZ/@%%E%nd Ed., T. E. Creighton,. New York, 1993, POST- TRANSLATI ONAL
COVALENT CATI ON OF PROTEINS, B. C Johnson, Ed., Academic Press, New
Yor k,21983, SBifcetideteqaknce’ ditht yferendeowilptrgicaiene hizdindie sedddomsshandcleotide
nonprotein cofactors”, Meth. Enzyno], (71990) 182: 626- 646, and Rattan et
al . " ProtSefiyensy FERE) HO. ped the apan HtNwRhESMbdi fi cations 5 and Aging”, Ann
Ny Acad Sci (1321 R85 495 6Rsibie! SIS RALUHELEAEL dGmHar AdbaLRS Gl the
pol ypepti de" are understood as a polynucleotide 0r a polypeptide

respect i weherst olf (RSIANELI Ghedsyngde RNE ds WehEbnddsini theldataddsd 6OMetNEBD wias:

body or otherw se produced by a technical process.
- accession code NM_002175. Moreover, the human IFNa.-21 gene is described in Goeddel, D.

25 V., Leung, D. W "The structure of eight distinct cloned human leukocyte interferon cDNAs";
Nature 290 (5801), 20-26 (1981), and Olopade OI., Bohlander SK."Mapping of the shortest
region of overlap of deletions of the short arm of chromosome 9 associated with human
neoplasia"; Genomics 14 (2), 437-443 (1992).

"Natural wild-type IFNa-21 protein” is understood as the mature protein encoded by

30  the nucleotide sequence of the reference wild-type [FNa-21 gene. The natural wild-type

immature protein IFNa-21 corresponds to the peptide sequence shown in SEQ ID NO. 2.



"lIdentity" is understood as the neasurenent of nucleotide or pol ypeptide
sequence 10 identity. Ildentity is atermwell known to a persorz m%@f
the art and well described in the literature. See COVPUTATI ONAL

Bl OLOGY, Oxford. University Press, New Yor,
B oot R PR T G’ AND GENOVE PREJECT, Snith. D.W, nglé&gaéogﬁn c

Press, New York, 1993; COVPUTER ANALYSIS 15 OF SEQUENCE DATA, PART I,
Giffin, A M "Belgn@lestide isuslerstsotl ata pataibtPnagisotidecy a pelydegxyribogucleeiide

SEQUENCE ,ANALYSI S | ECULAR I’lj e, G, Academ c Press,
Tosy ThiAEr Bt P Bheh TR S B RITAD the 1 dent |ty and t he

simlarity bahuegm M‘Qnﬁ(ﬁ@&ﬁi&fiﬁcﬁu@ésef&%%&hb}é waingldasmd Redubl dfd DNA,
literature. See GU O HUGE COVPUTER, Mart | n J. Bishop, Ed, Academ ¢

Pr ess, Sad)lﬂne:@mpoﬁ@@af a anstu@aoi ¢neoJrHev%rnhsmgl|epmmd mglorﬂés)aandlofﬁmpl dresgverat h

1988 073. | eoti de hav f t t of
(o0 8 e AL o0 SEoht ARl e A S 20 R el
whi ch Co%ﬁhﬁ‘é oAt oD Bk s‘évélﬁl @in%lé)EtréP:& aLdi N sP\ARA oflgﬁe rHa'Cée%fdl dcﬁﬁxblec‘%ffgﬁd ed

to said sequence. 25 These ts of nutation can be one (or several)
subst i t utrégion(s) ,Thadekin poly(mgleamb/ can alsteinelide mosBNAfandroe a( DN As cbrdahd one or

nucl eotide(s) t he sane , pol ypeptide havin for ex e,

i dentity S%*fer%ltmp@a%{w@se%om peBucloH la&qaagwa slgodths %ﬂ}\bﬁn@ RNAg
pol ypept i V,

aci ds, ngr%%m@ ' sa @%(la%sg gg@dl%g pi%hsgélzaqéslhrll 0 l%‘&? glts;iglr? %Cglan gfﬂé?)nfgr (or
severd ) r&dsbad of strabﬂm 9} formdidict reapdis) B@nﬂbdiﬁeddiﬁisehi andejtood, famexémple, the

several) amino acid(s). The polynucleotides and the polypeptides according
to the | NOEFHR bisehmidtrsdpesingt total y identical with respectively the

nucl eoti de seq I t

02/ 079249 PCT/ EE%@?%% %?H‘gété)é’ﬂgﬁcaeﬂ%é%@ %?ﬁ%%bgep%‘dg é&g H§°‘ﬁ‘§§§$ \é\&m‘c:flt hat
t hese sequmnmemg(m neast rso aimihe asids jniaedfto theh oGNPHyYaf noinealiorveodified,peptide
consi der s variants of these se uence ally a pol ynucl eoti de

accor di ng’o ‘g PRl AT IVBACRSA Og Qa%‘aﬁ Semlactically the sane

bi ol ogg cal actd ghikeAnd g HUG lrrﬁ:%écp@f SERYENER RO MO 20l GARREIE 6ingd

| east one invention. In simlar i on, usual
pol ypept ibgethaeoetiti ngdd. A tplo@pepu@ﬂtamaqtmﬂsslm; seapbded ofsanmooaciqy acmﬂlfbeai by

compr 1 o1 AETEH! HEGETeso AT DG TEBYRPSRPEIaTOR REPLERFS i HarE Rl Heasses

accor di ngyfigh LRGAINKRNA 8 a ]ﬁ%nt%ﬁlll%ﬁtlﬁ'tﬂ@gpt £Qth S8AIRAon e Sl dgﬂa'ﬂ@&tlﬁ’d

10 nutagenesis or by direct 'synthesis. By P* 1s understood any natural

vari at i onhelitesatinzs dhiese modiftdagiond dm 81&11ﬁaeanwh$re in the polypeptide: in the peptide
20  skeleton, in the amino acid chain or even at the carboxy- or amino-terminal ends.

A polypeptide can be branched following an ubiquitination or be cyclic with or
without branching. This type of modification can be the result of natural or synthetic post-
translational processes that are well known to a person skilled in the art.

For example, polypeptide modifications is understood to include acetylation,

25 acylation, ADP-ribosylation, amidation, covalent fixation of flavine, covalent fixation of
heme, covalent fixation of a nucleotide or of a nucleotide derivative, covalent fixation of a
lipid or of a lipidic derivative, the covalent fixation of a phosphatidylinositol, covalent or
non-covalent cross-linking, cyclization, disulfide bond formation, demethylation, cysteine
formation, pyroglutamate formation, formylaﬁon, gamma-carboxylation, glycosylation, GPI

30 anchor formation, hydroxylation, iodization, methylation, myristoylation, oxidation,
proteolytic processes, phosphorylation, prenylation, racemization, seneloylation, sulfatation,

amino acid addition such as arginylation or ubiquitination. Such modifications are fully

detailed in the literature: PROTEINS-STRUCTURE AND MOLECULAR PROPERTIES,



SNP, on a nucl eoti de sequence, can be coding, silent or non-coding. A coding
SNP is a polynorphismincluded in the coding sequence of a nucleotide
sequence that involves a nodification of an amno acid in the seg]u@eglﬂnemgf
am no acids 15 encoded by this nucleotide sequence. In this case, the term

SNP appl i Ly, by extension, to a nutation in an am 1,4 . sg8quence.
A silent é&lBﬁ@%%%ol ynor phi sm i ncl uded1in the codi ng sequeﬂ@gggy%é&%

' the aAtnBlactd acqiAten. SRabdbaby tH S BT abrdoanetcd-C Tl AN ¢
non- codi gg)ﬁﬁﬁcbﬁlélﬂpgﬁﬁﬂﬁbﬁfﬁﬁ@ Br.‘?ﬂ.%ﬁx%oh”Eg.g%c@@%gfcoﬁfeQQ NEAUSREE Rk a

nucl eot i sequence. i's pol'ynot phism can ho found in an I'ntroh, a
spli ci ngSeidrest d. "Afdnss forpdroasin prodifidacionoindn@ipretendidnaenrs” sethe Ragymday
"functional SNP is understood a SNP, such as previously defined, which is

i ncl uded (1990 182264bd and dkplisrced abr "Ripteans Hefhews: P askianyiaiéonah Madificagions

funct gonglll& B%éingz,SAﬁf}’NvHQ%ﬁ 1;[%@%)3/663'* §8_%@der stood the biological activity
pti¢e or of a  polynu

of a pol ype cl’eotide. " The functionality of a polypeptide

or of a pol ynupbeedipdeyactotidengr tisolite pbRy&itidedare @RRrQUSAsH polyhudleotide
conservation, an augnentation, a reduction or a Suppressi on of the

bi ol ogi cat a rabtrepiids respeativelypsroppspprcdiovelsicislaet pichhis iseleteddrim dhs bemamce
.of the vvitbl %ﬁtﬁ:{ﬁ reference .,30 \%ene ar of this latter nucleotide sequence.
The funct?Ohl ?fwéﬁepéog%‘i%bé’p% FREH PEFSS hol ynucl eot i de according to the
invention canjeaig! iy ua@asiost dsithe mkaBR@/chNof AEclbRtidd 6 E&ggélﬂidels@dpﬁ%@al
activity of the polypeptide 30 SEP 2005 WO 02/ 079249 PCT/ EP02/ 04082 13

encod@d Identie nucl eoti de sequence of the reference wild-type gene or of

this latt leot i d . _The bi ol ogi,cal. activit tably, b
[ nked t ot he i on Do RAGVRS & esdpr A i prf sl a7l acsd ipine
accor di NgdrBtutd Sek NVOMBPTATMONAT, MOEBCOULAFS HIOTYRwe! eeti de M TR PORRRAt

invention has for its first object an isolated pol ynucleotide cogrl sglg: a)
a nucl eolindreersieyqBesas N v Ak, at 998 B OCEEMPAIT Bé Gt mngRM&TIé}SaW ENe 90

o ef or ab P OUEEE SaPUSEE O R SRR 1%, SR I8, qhofrotl pPREt b v

codi N sEFUSROVENCOMATE] PARTIE Griffid, o MUGheThriffie H2B9Ed, Humlgd Piss, New
understood that this nucl eoti de sequence conprises at |east one of the

f ol | owi ndee®dilAgHSBsSEQUEG CIE oAl YoIP IN| MOLELBHOAR BIOIHRG Y, 39p blegiorGh) a

nucl eot i 8 f;;%@pl enentary to a nucl eoti de sequence under a). It is
understogg,a %ﬁlﬂswhée:s%ensé of the present invention, that the nunbering

corresponds t Ghe Linethbés pesirhodRi agpbived e &Blsmihe thbedonel eaid de sgsiuehge
SEQ 1D N(t?ém}éen two sequences are equally well described in the literature. See GUIDE TO HUGE
20 COMPUTER, Martin J. Bishop, Ed, Academic Press, San Diego, 1994, and Carillo H. and
Lipton D., Siam J Applied Math (1988) 48: 1073.

A polynucleotide having, for example, an identity of at least 95 % with the nucleotide
sequence SEQ ID NO. 1 is a polynucleotide which contains at most 5 points of mutation over
100 nucleotides, compared to said sequence.

25 These points of mutation can be one (or several) substitution(s), addition(s) and/or
deletion(s) of one (or several) nucleotide(s).

In the same way, a polypeptide having, for example, an identity of at least 95 % with
the amnoe acid sequence SEQ ID NO. 2 is a polypeptide that contains at most 5 points of
mutation over 100 amino acids, compared to said sequence.

30 These points of mutation can be one (or several) substitution(s), addition(s) and/or
deletion(s) of one (or several) amino acid(s).

The polynucleotides and the polypeptides according to the invention which are not

totally identical with respectively the nucleotide sequence SEQ ID NO. 1 or the amino acid



The present invention relates equally to an isol ated pol ynucl eoti de
conprising: a) a nucleotide sequence SEQ ID NO. 1 or its coding eSLENEE. it
bei ng understood that each of these sequences conprises at | east one of the

fol |l owi ng ‘%ﬁ %\lPS c794g, c973a, gl011 c, t1049a, t] 1pSprpalidesy, or
20 b) a nuc ot| e sequence conpl ementagy to a nucl eotide sequence under a).

Preferably, the p nucl eotide of the invention consists of the sequence SEQ
| D NO  kequenig SEQOIZD P@ Setjbeingeinderstdodithef thmwsuemo@s tdngging aiclhassione 1o dhe
sequence S at | east i ng SNPs: c794g,

c973a, gwgdf‘elﬁ Sﬁtmq FREHRSE Srf%‘ﬁﬁan%%?#%ﬁeggeﬁﬁ % i nvention, the

pol ynucl eot i d& ;Raay aQieHhcleliid gt ofRAPd #RSnPentiol PoSses3 tEé’QérﬁéJorSEBcﬁsélBCt ed
fromthe group con3| stinhg of. c¢794g, ¢973a, gl011c, t1049a, tl 155a, and a

1204g. Athotammisbbgidal ectsutyras s lpxoésmﬁastqpedeé SEQchIEI@ équmplrlysmugr&t leasbone
| east one ME g@l oW ng non-codi ng SNPs: t1265c, t1277c. The present
i nvent off $0 IFERtpR- obj ect an isol ated poI ynucl eoti de conpri sing
30 or consi St'IH%l&fllargQrstbogﬁﬁ %gﬁ%ﬁﬂ@é‘% ool B M inverftlon! o%s@é%gé@ﬂe

sequence, it bein ese sequences conprises at

| east oneame drhﬁadtmlallpmhmgammhlokxgmhaﬂ@ctswﬁssas the2iao acidlddenceofEQ I BER 2005
WO 02/ 079249 PCT/ EP02/ 0408 nugl thl de sequence conplenentary to a
nucl eot i GEMPEISIRGE deaghefs ofgh Oﬁ’i‘ég %ﬁ&@ thejipNeBHPRon al so concerns an

| sol'ated pol ynuc),aahi g@coﬁ?&’iﬂg 'téftﬂe”i%v%tlo% Rad be %fbt dne%) & Qttlﬁﬁtcf]&ﬂ#t‘?&ﬁese

SEQ ID NO. | or its ¢oding Sequence, it being erstood tHat “eac
Sequdiic e snaiagguesis @ bgtdmeemhtheme of the fol I ovm ng SNPs c794g c973a,
gl0llc, t1 049a, .tl _155a, al204g, ti 265c, étj a1 | eoti de
sequence corrp@freﬁNEr ys padeastmfbw%fma@ é’éaeie% ﬁhé@rmaa) nu<>§ FeSyERgCe dt

pol ynucl W t es. Preferably, the
i sol ated po %ﬁufg %tg%rgg@fegg? ?%%gé %@@% Sillégtcd(;rqrrl%(k)lgcg) b 10 to 40

nucl eoti des. 14 cBngpSHB’emta poijnﬁnﬂplm;m acdndddain the rco'ding ehiaute ¢ha naoleatide
pol ynucl eoti de codin ypepti.de conpri sing a) the am no acid

f
sequence SSEXSCH R n%o ‘%? aﬁwﬁ%am ?b a&c@&lf@eﬁfa@ﬁeé & SRAHSISE R TRWoaATiAS
d d
aci %g N%h g&qltgﬁ& 1Rk &4 @ﬁce?ﬁnt &séﬁﬁe m féﬁﬁﬁﬁi&g%gﬁ%‘@{, 3@%&%&&' S

SEQ | |ng un rstood at eac e ‘amn sequencés

under a) taladmlu)ltmonpmmmoaatdslemmeone of the follow ng coding SNPs: A42G
2K, 14H, V1 79E. h f th

S}gsent Qllnvent A enf( 8 6%%%%@%&9 1%13 mcltudeg in QI?ee S 13§ dseqﬁerlllcte of & %ﬂglgogdet ©

sequence that does not involve a modification of an amino acid in the amino acid sequence
encoded by this nucleotide sequence.

20 A non-coding SNP is a polymorphism included in the non-coding sequence of a
nucleotide sequence. This polymorphism can notably be found in an intron, a splicing zone, a
transcription promioter or a site enhancer sequence. -

By "functional SNP" is understood a SNP, such as previously defined, which is
included in a nucleotide sequence or an amino acid sequence, having a functionality.

25 By "functionality” is understood the biological activity of a polypeptide or of a
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 nuclectide sequence of the wild-type reference

30  gene or of this latter nucleotide sequence.

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



corresponding to the positioning of the A42G Q 102K, Q 114H, V 127D, C
162stop, K 179E 20 SNPs is relative to the nunbering of the anmimoSerige
sequence SEQ ID NO. 2. According to a preferred object of the invention, the

previously defined pol ypeptide conprises a single coding
def i ned ab®Pd2'H2t erably a pol ynucl eotjge according to th?\éﬁr@;{%{aﬁ%ﬁ is

conposed of a DNA or RNA nolecule. 25 1 pol ynucl eoti de according to the

i nvent i orengadedbey aht ahkdiidy shasdar 6f BNArdEerenbNAvik)Btpeeféme aetdfodés lditer
pol ynucl eoti de according to the invention can equally be obtained by
si t e- di r etickegtidaipgigitesi s starting fromthe nucl eotide sequence of the

nuch ot de 1 orPisophioalel Setife o R P s B St B8 hokildr T fBience of
exanpl e, Ffifiey ¥nLsdIepdptide ad€si@inditd thetiBvdnkin wAtheNet&tor.cONpri sing a SNP c794g

can be obtained by site-directed nutagenesis starting fromthe nucl eotide
sequenze of the 30 SEP 2005 WO 02/ 079249 PCT/ EP02/ 04082 15 |FNa-21 gene by

nodi fyi ng,t.he nucleotide cytosine (c) by the nucl eotide guanine (g) at
position %M%—ﬁ—ﬂ%o nucl eoti de sequence SEQ ID NO. 1. The processes of

site-directed THIHBQEPRSLSid R (667 B8t bETRIQABEHIALD pBlyhiEISot @Yot Risinge! |
known to a person skilled in" the art. The publication of TA Kunkel i'n 1985
in "Proc. 3) Nat¢leotizastquSuie. hayiss'at8@ast 88 ¥ alentityt phdfyrably atelaast Ofdd idemtity,

i sol ated pol ynucl eoti.de can gqually. include, for exanple, nuygleoti ,
sequences P]r&?qrgt?ly B E:?,St 9§r 5-“1%%% F“éi %&ﬁmﬁmrsﬁﬁaﬁﬁﬁh%a%ﬁbﬁ §‘i§$&iﬁg¥1 REL o
mar keqo am g Agh fencSGRUFIDERO, JUEMASARRK Akt GhoR? oREBLEML S Td 0 nucleotide
pol ynucl eoti de of the invention can equall e associated with nucl eoti de
10 sequenced28ditnpifpunddrktend phat thisnsuctrotige cbqiencd cagpeints aif kagraber of the

accor ding. t SUES Fvbie SR 4 a0ta ol fiTes F0efh, ENGecs1904B Bk ences such as
the 5' and/ 8§, gucldile CoFHRE SAPISHGREy S RitIGNIde EQueB*AIRELa). L anscri bed or

non- transcribed sequences, translated or non-translated sequences, splicing
si gnal sequendeis, underspotyiadbnydnat ediths prpsem cesntion, B drendmreting gogespondcies - or

. whi t abi.l i MRNA. . A nucl eqt i | t t
Che nial eGP povi b G SePest Faalebnesebtie SRR A s one That can
hybridi ze wi t hyehli8scRbiih 8t diiR]FQMBARE 0 asarl?@mela%i)@lgerabﬁ&@&t%ﬁﬁs@@-

"Stringent hybridization conditions” i's generally but not necessar ily
under st ood aba nivéecride stpmasa$EQ HPMNQ.ilomsts coding paguande, & beingrindersiatd rat edndn

(e quc oot 15 CQUEBRES Oaveal AR BL ol 3. cp St 0l
to 95 % and giogt, Pogderi1abby, agp@at 6 than or equal to 97 %
20 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: ¢794g, c973a, gl011c, t1049a, t1155a, al204g.
According to the invention, the polynucleotide previously defined comprises a single
25  coding SNP selected from the group consisting of: ¢794g, ¢973a, gl011c, 110492, t1155a, and
al204g.
A polynucleotide such as previously defined can equally include at least one of the
following non-coding SNPs: t1265¢, t1277¢.
The present invention equally has for its object an isolated polynucleotide comprising
30 or consisting 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 non coding SNPs: t1265c,

t1277¢, or



The stringent conditions can be obtai ned according to nethods well known to
a person skilled in the art and, for exanple, by an incubati ogmg@ '
pol ynucl eotides, at 42 C, 25 in a solution conprising 50 % f ;
SxSSC (15W§Mh% Had, 15 mMof trisodiuni citrate), 50 mMpefr/S9dioWis:
phosphate (pH = 27‘ ), 5x Denhardt Sol utipn, 10 % dextran sulfate and 20.tg
denat ured sal non sperm DNA, followed by washing the filters at 0.1x SSC, at
65 C. Wt hib) atnelegtdpsequéncetveniphanaentinyrio awnelsotidreseguienasgader dlybri di zat i on

diti it 30.hybr.idizati f th | eot i de.. i
oot 1y qbarh bresd REhLAAR e Pl B BB SR TR e
strictly connlRERRBtAE Ye néehSE%l{@ B | A6 SLAUBRE Seqibfidt, ASheifle arddriedd Ungder

a). 3 0 SEP"2005 WO 02/079249 16 PCT/EP02/04082 It is understood within the
meani ng of eahle of thssersequaneentomprisdsadt ekt anecdfedeifddowignOdise c'éMeplclidnt ary
to a pucl eot.i en 0 | se I one anti-sense SNP according to
t he iﬁventi%}Hi’F@FEﬁg@af@&%%A@zts]iQ%tSPﬁg?ﬁl?eP’éoti de sequence conprises the
SNP c794g, iyt 3 SRl hdeRRAHED gl%gq[q'd%% ‘the cytosine
(c) nucl eotq)o??“été"?ﬁgpée‘%%m g%?tl&ﬂ%# fé{)si tehllof\r?(él 94. ¥ ent | ica)ti on,

hybri di zat i ons#dddodatedipali midleaide drirgf comppetd/ofiatllest 1 @lrudestplessi ng a SNP.

The present inventjon also, has for its object _the use of all or part of: 10
a) a pol ynucl Esiergblynaig mglatest p@lm@ie%\&d@mipfé@ed( ﬁ?‘é”ﬁe‘ﬁa‘kﬂnﬁp%ﬁ?dlogagq 9 #0os,
identity,, (? preferably 95 %identity and particularly 100 % i dentity)

wi th the nuc i de sequence SEQ ID NO 1, and/or b) a polynucl eotide
accofdi ng to tThe préveeninvanionoalys had fig iad obljeasih issleteSNyruciotide codinigdonta fy,
hybridi ze and/ or anplify all or part of a polynucleotide having 80 to 15
100 % i de¥yPeRtidesoEtESEBl y at | east 90 %identity, nore preferably 95 %
identity a [ % 1 i4 wi th the nucl eotide sequence SEQ
I D NO. | o;Eqiﬂ?eD%élc82%%&%%%2%&%@?@&1&nce (of the nucleotide 670 to the
nucl eot i de bh2BO)aminé abidi saguendd @oaipRBihd Mhatangas hc@vandidédhbasvees pocttions 24
conprises at | east one of the follow ngE SNPs: ¢794g, c973a, gl 01llc, 11049a,
t 1155a, alZzodd 89tn feseaueneo phaminmacdndey) BPNCahd det er mi nation of the

frequency of [ AV i : I f i j use
of ‘alT o par b opie WIECREEEER! cddRETHE ARiA shaldB0es Bicg) b aPb ShmbhSes
(preferabl jeast oheadtthd Folowngntediyg IHHPe A4r@f ENabKy (P13 4%, et ¢'ladstop,
parti cul rlg 100 %identity) with the nucl eotide sequence 25 SEQ ID NO 1,
and/ or bgl }BOI ynucl eotide according to the invention conprising at |east
288 (;C'/Nip dfe‘r)][i E{I}e 190 1B 1R |sefle RAT theOTpréeROlMUAELEOthate R Agh& Rt O
0
corresponding to the positioning of the A42G, Q102K, Q114H, V127D, Cl162stop, K179E

20 SNPs is relative to the numbering of the amino acid sequence SEQ ID NO. 2.

Lsr

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

Preferably a polynucleotide according to the inveniion is composed of a DNA or
RNA molecule.

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

A polynucleotide according to the invention can equally be obtained by site-directed
mutagenesis starting from the nucleotide sequence of the IFNa-21 gene by modifying the
wild-type nucleotide by the mutated nucleotide for each SNP on the nucleotide sequence

30 SEQIDNO. 1.
For example, a polynucleotide according to the invention, comprising a SNP ¢79%4g

can be obtained by site-directed mutagenesis starting from the nucleotide sequence of the



(preferably at least 90 %identity, nore preferably 95 %identity and
particularly 100 % identity) with the nucleotide sequence SEQ | D N(B % or
if necessary its coding sequence 30 (from nucleotide 670 to nudl et 1
1239), it bein understood t hat each one of these sequences

| east one \5’10“9% Ol | owi ng SNPs: c¢794g 50973a o] | c, ?Lgﬁgpwﬂaié%
alz204g, t1265c, t1277c According to tha i nventi on, the genot ypi ng nmay be
carried quy d 891 %b o Qhe BudRoiPcRB0R YO 83/107 924R0id: BEIAEPRY/ 4082
popul ati on Oa]?ﬂ %gn\“ gua slf':’gal th?nutlhe rregﬁlgng \CQ ﬁe I nventi onE geno'?g)%/pl ng

i s defi negbsition I9poacksasudlestideequatet SEQIMOM of the genotype of an

i ndi vidual or of a populafion of individuals. consists of the
al | el es pr esenklCapropgiecHPt fif-diregiedt nifagengsis thagcarpg%lgma]tepgﬁtegfm thigi WHMsl s

i S under e V. | grafeli ot
f ashi on. %fﬁgg%‘?‘?%g? vipgg%l sgl(égér?d{)efhgé?réaﬁg?%éﬁﬁgﬁfh &mT%r oor Sgﬁ}r ls%(é or %ﬁa ts.
Usual | §, Wk Aga@uicioiSandpvsduah sonbltid aesicied] east 10 persons, pref erabl y
from 100 to 300 persons. The individuals can be selected according to their

ethnicity or aedrdatad nodymueleotide can saesilst ipshud enrapiaynpin geleptide gpquences

"y mphonas: g fnPis M o8 S o P colnst sSo0 SR ens B2 IR pogll 2RI

‘car di ovasghetked]ise@ngSfoxa ity peptide.seases such as those that are not
connected with the inmmune systemlike, for exanple, obesity, infectious

di seases in paht p@lunmle@/tidcealofu thee rveniien Clankéqlwéb’atbﬁt ﬁ@OBaﬁddW@hamClP@tDE
pneunppi as, ul cer at itis,.di seases cent.r glbjs 15 ie\{stem

Ilke or A% %0 0§ SH &t orateie SERSE™ arﬁ“% %F’e‘?ﬁi%’ CTEPEES He

rej ecti ongtRér pubifieatiéh lod@éi®an grafts, heal i ng of vvounds anem a in dialyzed
patients, al I ergies, asthma, nmultiple sclerosis, osteoporosis, psoriasis,
rheumat oi d_ar thmobingslectidhacoording tnthe invention camaqenllyi isdadesuclentide seandes s,
gastroi nt es mg{] I,SO@d ar e\émn di sorders gonn cted vvllth chce éteragll){
treat ment ¥ 230™A -1 G Pfénéan APy tu(‘i t9e S TERE On "imsglb et 4Bty
genot ypecdkrarlcrdbedo patfudhde@N tra@flaicldbr hekidhislatbll delgRérRet, eﬁﬂi&ﬁigogtgﬁﬁ gagushcedhi ch
can be_inplenmented 1 n order to genotype SNPs (see notably

Phar mhe ogeiimdergatedoBauensgs, rbosepmedmnding . seqpinghs OhEyeRy rsgmeng@nwhryb wpilizgssay
approache%RN These technol ogi es are based on one of the four follow ng
principl es’ f% all el e specific oligonucleotide hybridization,

ol i gonucl eot i de nekledgéd tneie cotiplanentitg b el e tiaplor a8FhhiyledtilctsBguddesLNCe
of deoxynucl eotides, ligation of allele specific oligonucleotides or

cl eavage iingd pepre @ﬁbmhy@nétaeg@lﬁu@tse@tct@eée sEHeRcopadefstingsgconditions.
t echnol ogi es Gatt?n}g%en? gy&h&gat éh @onﬂﬁfoﬁQI ng%ﬁ% il ﬁét‘}téc@ﬁgg?@&&?{ég%s e

direct or p0| aril z orescence, tronet I ng can

not abPy behemidal i codddidhs byatnpmmequmidmn\nhtWhémtheddﬁﬂtasndeZseqdertcfeertew"e an
ddNTPs | ahel ed by different fl uorophores) and cold ddNTPs (2 different non
| abel ed demetpHL at; lﬁa%oﬁﬂmécmlefﬁram areateﬁdh&m i0F dupl tﬂn%s/eest@eﬂeéeamﬁera he

m ni seque@g&t&gchgﬁ o Qcﬁﬁi 10 95 % and most preferably greater than or equal to 97 %.
The stringent conditions can be obtained according to metheds well known to a
person skilled in the art and, for example, by an incubation of the polynucleotides, at 42° C,
25 in a solution comprising S0 % formamide, 5xSSC (150 mM of NaCl, 15 mM of trisodium
citrate), 50 mM of sodium phosphate (pH = 7.6), 5x Denhardt Solution, 10 % dextran sulfate
and 20 pg denatured salmon sperm DNA, followed by washing the filters at 0.1x SSC, at
65° C
Within the scope of the invention, when the stringent hybridization conditions permit
30 hybridization of the nucleotide sequences having an identity equal to 100 %, the nucleotide
sequence is considered to be strictly complementary to the nucleotide sequence such as

described under a).



wi th reading of polarized fluorescence (FP-TD Technol ogy or Fluorescence
Pol ari zati on WD 02/ 079249 30 SEP2005 PCT/ EP02/ 04082 18 Tenpl at €3 @i 5E@dtlh
Dye- Term nator Incorporation) is well known to a person skilled in the art.
It can be gﬁiﬁj,@@zgut on a product obtained after anplifi catrcanEay/o4082

pol ymerase chain reaction (PCR) of the TNA of each individual. This PCR

duct i lect ed .t th | leqtid i i ininpg th
Studied ke, AfaedrSdc P e Rl CH R ofel R i dBTREbRbAg "¢
then pl acRguéiRe zoRi@hézad {0 YOERGEAS QeqRAMBSmpR¥csaatrIeadi die &ti-ddiee SNP

| abel ed bases by using fluorophore specific excitation and enm ssion filters.
The i nt erescondingtaltbemventiathe | abel ed bases are reported on a graph. For the

PCR anplificatipon, in the cas f a P.of the invention he ns nd.

anti sense pr i moE: PESPEREG el o, THERUT eREnGE) CovetohyE SoFegioBki I ed

in the ardoA&aEsthROnucldiide s%&@enlé@%bhip?i@eé?ﬂmtc%s%ﬂ%) AficlbHGdd VISR dgaialdndr

exanpl e, the sense’and anti sense nucl éoti de séquences for the PCR

anpl i fi catfipmeitioprifer s can be, respectively: SEQ ID NO 3: Sense priner:

GGTTCAAGGTTACCCATCTC SEQ I D NO. 4: Antisense prinmer: TTTGAAATGGCAGAAGTCAT

15 The nucl eoti de sequences permt anplification of a fragnent having a

| engt h of 14696 cdfu! '
nc

nucl eot i e i S C
each all el e (aThepresert irmgueone ylko dac fidew dbject fhe usgenal copgt 08i ng the SNP in
t he pgpul ation of individpals is then achieved, iich rmts 20 .

det er H nat i @h adaolwelepﬁ%ﬁ%\aﬁ% 804p %ﬁe@rl @%&refﬁ%%z abfensiod z/rf {dsntiivemar
the differe %) i f e ; headi thni
aroups. that Dianarry 3 REARAAFLallrks RPN LS MEASEAE Bldce
are anal yze@EMWIDNGer], td/est i mate the distribution frequency of the
different al Bel e obse%ed in.the studi ed popul atiions. The ﬂﬁ:ul ations of
the all el i cb)gpopinaglgards aegording i aquneanefeﬂlpw\;i%a&lﬁ@tﬁeﬁ% sof t war e
such as SAS:sui 3 j:

SIToI T G orf RPN 1ot Phy Bl g LBt bR APG! bakt o BRoRAPRLLSRaHhe 6%
gr oupks of t Hé0pGpidemity dpredérablydatviedstad® %6 ddentiey, caorel petfeoatily i35 freadentiof and he

sof tware ARLEQUI N(r nd SAS:suite(r). 30 SNPs of t ' ion as genetic
markers. Wh&P %%M)ﬁsﬂ%ngdﬁmtﬁw@ﬁ@fﬂ insﬁlaptl%sfaemgeﬁé %égﬁés?(‘%.l necessary

pronoter, Spli.c i i i i be directly rel ated
to di sease gﬂgchgiglgisgcﬂeﬁ%(oﬁﬁ?%@?gﬁtﬁ%cg@tgﬁee%dﬁgsﬁﬁh% %%:)ii onal or not) may

provi de viabeaglmdamtdodribatfaach ohe off dieast istqueatdsannghiseset leastsmeafahe BHIDvEHEP

2005 VO 01079283, 18734, g1011c, 11049, t1155a, a1204g, 1265¢, t1277c.

20

Genotvping 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, more
preferably 95 % identity and particularly 100 % identity) with the nucleotide sequence
25 SEQ ID NO. 1, and/or
b) a polynucleotide according to the invention comprising at least one SNP
for the genotyping of all or part of a polynucleotide having 80 to 100 % identity
(preferably at least 90 % identity, more preferably 95 % identity and particularly 100 %
identity) with the nucleottde sequence SEQ ID NO. 1 or if necessary its coding sequence
30 (from nucleotide 670 to nucleotide 1239),
it being understood that each one of these sequences comprises at least one of the following
SNPs: ¢794g, ¢973a, gl1011c, t1049a, t1155a, al204g, t1265¢, t1277c.

According to the invention, the genotyping may be carried out on an individual or a



PCT/ EPO2/ 04082 genes involved in these di sease states and, consequently, may
be indirectly related to these disease states (See Cargill et n?h.sqlig@%.
Nat ure Genetics 22:231-238; Riley et al. (2000). Pharmacogenonycs'1:°39-47,
‘Roberts L. (2000). Science 287: 1898-1899). Thus, the pres i ntion al so
concerns a¥8de4Batk conprising at |eastqpne of the 5 foll %ﬁ%‘%&ﬁi& c794qg,
c973a, gldlc, t1049a, t1l1l55a, al204g, t1265c, t1277c, in a polynucleotide
of the | Fpultiogehmdivitudls wel | .understood that said SNPs are numbered in

accordance with.the nucl eotide .sequence SEQ.ID NO Thi s dat aban be
nalyzed for ARIBRR Fis 8ok TobE O FUF b PO B8 GETAT Ghd’ DED-Bot Uobk:
(1) at | epsdmPRgoRloflithe obadt Ngh R dug R4 a FSSRionIHGAdEiddalkO4Ehotype
t 1155a, al204g, t1265c, t1277c, in a polynucl eotide of the |IFNa-21 gene,

and (ii) andissefte dlkla reshsttanc er moreaspdeifieds@. The present invention al so

concerns the e of .at lLeast one.of the follown NPs:, 5 G794 c973a,

010115t 10494 POpeietBh of BEDGAES 13 pesesiond vy BToup o1 WAL e e e SBRoEhe

| FNa- 21 Qﬁ%n-rﬁr&fogﬁ‘?é’sﬁlo‘ﬂ%ﬂ&g%gﬁﬁ?ﬁﬁh'cEﬁ DE BYRaR bﬁrﬁ%{l}é ﬁaiérgéro%nigin%%g Farftd, 2
[ of t uch’as a

resistance to a sease. A e invention s ef ned ve may
be directly orUsutlys getdryyastodivadieds cdmprasedias fmsiel personsepiesérablgfrom 40
di sease. 2Q Preferably, these di seases may be those which are defined as
‘ment i oneda98WPEISOB pr essi on vector and host cells. The present invention

al so has for if5 qhigala@ bR é’c%?dit?% §8 E'M@tga&r la@&ﬁ&ing%e their

-pol ynucl eoti de ‘according to the invention. UMer ous €expr essi on- systens
can b#0 usgignotyp; | tickhbly obdondio latamiaffatiedrby chy doideoRg Sdiseérs oamBor dixdases:
derived viruses. Mire particularly, the reconbi nant vectors used can be
derived fea5iRmas; dp¢lanomasedymphomagy iavkpaesmnd gases @lpiheokivss, nedks disad osnd

el ement s, igN GRS GHLATRSORE. AL MEM:S1o YsEASESuAUETAS RAGH B EfieciB@RIitH O
viruses such”as , vaccCinra viruses, adenoviruses, fox pox VIruses,
pseudor abthe smitinhel Sesem ke fov iekarsls,. obRSityl efeetidus cliehied & parienlhovisal dafecaoual | y
be cosm d or,  phagem d_ deriyvatives. The nucleotide sequence can be inserted

in the r8shsPrERD erd e S, BBTBROmY: HiseTaHNS calitls) disaassiih thocertpbRayAus

P hoo VBRI Sas U MimES TR e TP R Bl RS e kigh P © ©
MANUAL, Sinvhe aakgat grafts, hedliy oEevopndo hobmiSin dialyzedpdiients| Alorgies, astymErreskipleCol d

Spring Harpor, N.Y., 2001. The reconmbi nant vector can include nucl eqtide
sequencesS{SHaYs: @5%9?@981@:@%1@%|r§%q1%013cﬁrﬁmﬁé, éfﬂhyrﬁuelﬁ%%ia&@%nss PSRt

o, UL S, SEEUETER, DL 1 108, BRSSOt ar ol Upmotcry
pol ypept i tckaitments.
20 A functiopal SNP according to the mvention is preferably genotyped in a population
of individuals.

Multiple technologies exist which can be implemented in order to genotype SNPs (see
notably Kwok Pharmacogenomics, 2000, vol I, pp 95-100. "High—throughput genotyping
assay approaches™). These technologies are based on one of the four following principles:

25 allele specific  oligonucleotide  hybridization, oligonucleotide  elongation by
dideoxynucleotides optionally in the presence of deoxynucleotides, ligation of allele specific
oligonucleotides or cleavage of allele specific oligonucleotides. Each one of these
technologies can be coupled to a detection system such as measurement of direct or polarized
fluorescence, or mass spectrometry.

30 Genotyping can notably be carried out by minisequencing with hot ddNTPs (2
different ddNTPs labeled by different fluorophores) and cold ddNTPs (2 different non labeled

ddNTPs), in connection with a polarized fluorescence scanner. The minisequencing protocol

with reading of polarized fluorescence (FP-TDI Technology or Fluorescence Polarization



of the invention, these sequences being selected according to the host cells
that are used. Thus, for exanple, an appropriate secretion signal [gggPﬂ@J '
integrated in the reconbinant vector so that the pol ypepti de, er$c dby
the pol ynugleeddsaeof the invention, will be directed towardd/Ereolospen of
the endoplasmc reticulum towards the pggriplasmc 10 space, on the
menbrane or towards the extracellular environnment. The present invention

al so has Tenplatesiiel)Ryd-Tarhinstor dredokparatgy) iswald kaows toaipersantkilled i the art.
according to the ipventiqn. The introductio f the,reconbj nant vector, in a
nost cel L can eI RGN Ok BRIPAGOO FoRatb APLHGTIRY &Y RBPTRG et a
person skij iRt t C t; > S, d [ dpiBA TS
NG.ECULAE‘%#%@‘C@@,R) 8 B DIRNCY &) 6532’51“,9?%{ PER, pihducliseildedty the'
Publ i shi ngplyihR&htidandnivQepidd AMtGhi e stidieADRATARYr thAAMdALsteps uptlee PEIRCh
as transfection by cal cium phOﬁphate, transfecti on by DEAE %extrag,,

t r ansfect themnocrler: shaplaters dien RlacsA onacralgizedluossscenfiescapsy der a reading of the

el ectropo i r td i i : C C Qr
A L

col i or Begliidsdfsheslubdled bsses el reporedd drngiapsuch as yeast cells and cells of
Aspergillus, Strept opglrgﬁces, i nsect. cells such as_cells of Drosophila S2 and

of Spodopt er a Srgthe ramplificatian, wyths sise ofig SBBsof the mverton theprnseprd 293
N d el |s_of ' t - cel | .
ot ol RGBS el ey BB Ll BP0 b Byt

i nvenwontoqhep@gsti@p@ﬂm@smm@ﬁme ihterpioar maceuti cal conpositions, as wll be
seen herei nafter. Pol z/?gepti de. The present_ invention also has for its aobject

an isol ated poFgpepmplee theotepss aicheptisansegoickniide seaieacesdgn divcRCRAmmgication
| east 80 % identity, preferably at least 90 %identity, nore preferably at
| east 95 éﬁ#greﬁ%lil%%’/ rfés%gg% e|1ﬁl nore preferably at least 99 %identity wth:

a) the ani no RIS eMIENGenSHRNhE: NETECAAGETNABTCIERCRE05 WO 02/ 079249
PCT/ EPO2/ 04082 21 b) the am no acid s%guence co%5| r%%rthe am no aci ds
Ad

i ncl uded bet wedif2 B3 N Q- i4sdntanseprgner 86T HE AT AR GAduence SEQ I D NO

> i . _ _ . i d 0
contalBe. at | oifs AR B ERET pfnit NI G CRAE IS VR B RSl 5 806 ©)
V127D, CleZséoides, KbhDiuclbotidees200b\tirebtide 135 inhde ndvleotidoseqhiaiiceeSEQITDYNO.

conprise: a) the amno acid sequence SEQ ID NO 2, or b) the amno acid
sequence ¢€ontaining the am no acids included between positions 24 and 189

o, he. 0110, 8L SAYSARE S of o100 DAF LA 1, 2005
f ol | ow nggaediongriSNEsthe ANIGIn QiORMul £Pichddt, inWivadudls (S1thes taehievid, AWEch permits
20 determination of the importance of their impact and their distribution in the different sub-
groups and notably, if necessary, the diverse ethnic groups that constitute this population of

individuals.
The genotyping data are analyzed in order to estimate the distribution frequency of
the different alleles observed in the studied populations. The calculations of the allelic
25 frequencies can be carried out with the help of software such as SAS-suite® (SAS) or
SPLUS® (MathSoft). The comparison of the allelic distributions of a SNP of the invention

across different ethnic groups of the population of individuals can be carried out by means of

the software ARLEQUIN® and SAS-suite®.

30 SNPs of the invention as genetic markers.

Whereas SNPs modifying functional sequences of genes (e.g. promoter, splicing 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



The pol ypeptide of the invention can nore particularly consist of, a) the
am no acid sequence SEQ ID NO 2, or b) the am no acid sequence containing
the am no acids included between positions 24 and 189 of the anﬁ@oSEePcm‘J
sequence SEQ ID NO. 2, 15 it being understood that each one of the am no

aci d sequggﬁﬁi.}zgg)er a) and b) contains at |east one of thafordowisng
codi ng SNPs: ﬁ% QL02K, Ql14H, V127D,14¥l b2stop, KL79E. Preferably, a

P on T he e g5 sk REreRg ek RS i rGRRASUT, o (Phsien Ml g
K179E. 2§iIhe fiesete CAMANEL an (g0 NaunhasGdmlicd 8-2abixeat RaleprCse0boy. t he

preparation of the above-described polypeptide, in which a previously
defi ned BbamacepdnonsccluBfidVaRelkrisi. 42004)t Sriencer®@di U8ANRPSai d pol ypeptide is

isolated fro he culture nmedium . The pol ypeptide.can be.purjfied st i ng
(rom the host Teubl ¢ REPRUPECHHE 458 CoREEbraTHEOTS HERHOUEE AblPTaY 16 o
person sih|dvafly | nbhec Rl $994h asiAMEC k408l koS %*Dzéd%‘? t1?§5é)Q'197@€, in a
chaotropic age%ts such ‘as’ salt$,”in particul ar ‘ammoni um sul fate, et hanol

acet one polyhuilebdfidy cfaheiliNa-dtigdne.aci d extraction; ion exchange
chr omat ogr aphit;. phosphocel | ul ose chromat ogr aphy; hydrophobic interaction
: 1S

chr omat ogr aphyt isafgll wadeysteerd Bahsad Shpisyare nhpbesR\ia patardenceivishiicogrdgstideor
.excl usi on, %hré)e @q@e}g@i gs. "Cul ture nediunt is understood as the nediumin
whi ch théquPyg‘g% i'de of “the 30 invention is isolated or purified. This

medi um can be T EQ8BshkOMmal e exdly-adefdr UdaérniiBiglie Ustati stidail P frellehnt Caakbdihidins
lysate. Techniques well known to a person skilled in the art equally permt

the 18t t betwegngi ve back an active conformation to the polypeptide, if the

cori 1 cati o B8 AOMEREB0LE L88s SH0RE S LIS E RSO0 filpO flo0kl?,
present i nvgD&sQm B8 Oinhaslfotlcbtise ObheIFNa-IIr 8GRsand or obtaining an

i mmunospeci fic antibody. 5 "Antibody" is understood as the nonoclonal,
pol ycl onal , (iig hidisasacor asiepplapcectioai diseashiunani zed anti bodies as wel | as the Fab

fragments, inc¢luding Fab or inmunogl obul.in expression |ibrar rodu .. An
| Tmunospec 1 QAP RBIERiorh oS BORTTRtI s, e ot B g UAT e ShPen
pol ypept e 260054l gg@lu@, 1 D854, RVIERh] 2043011088 NYeN, AN AbiSAuddialeest e an
i mrunospeci f1ic antibody for a pol ypeptide according to the invention, such
as def i nédNprHvgengs Ifyr. deveppingdipghoiticiregrodiindits dot halisaase ot iaowsistimes &b ai t s
fragnenta, an anal og, one of its wvariants or a cell expressing this

pol ypept Ft#&%€an al so be used to produce i munospecific antibodies.

A SNP of the invention such as defined above may be directly or indirectly associated
to a disease or a resistance to a disease.

20 Preferably, these diseases may be those which are defined as mentioned above.

Expression vector and host cells.
The present invention also has for its object a recombinant vector comprising at least

one polynucleotide according to the invention.

25 Numerous expression systems can be used, including without limitation
chromosomes, episomes, and derived viruses. More particularly, the recombinant vectors
used can be derived from bacterial plasmids, transposons, yeast episomes, insertion elements,
yeast chromosome elements, viruses such as baculovirus, papilloma viruses such as SV40,
vaccinia viruses, adenoviruses, fox pox viruses, pseudorabies viruses, retroviruses.

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

known to a person skilled in the art such as, for example, those that are described in



15 The term "i mmunospeci fic" means that the anti body possesses a better
af fini ty for the polypeptide of the invention than for other 3gmtzgg§]es
known in the prior art. The inmmunospecific antibodies can be obtained

adm ni st rafypp@h4@ pol ypeptide of the invention, of one ofpoﬁ@:oﬁmmgents
of an anal og or of an epitopic fragnent ogr of a ceII expressing this
pol ynucl eotide in a manmal , preferably non human, according to nmethods 20

wel | knoMOﬁ(ECéJ[p%RﬁPDHWG ¢d LABQRATARY MANUAL, brsbrmoktel ok, #th FbnEeldnal
anti bodi e al t for bod can be used, starting
from cel ng l“ﬁé@rg@w?fg ereﬁfy&%?%%wénﬁvléﬁlﬁ’ $@t ter et al., Nature
(1975) 256: 4959 L} ombinnd Géﬁémcaﬁleﬁel'ﬁﬂgiﬁelebﬁ'@e Eéq%ﬂceg tRA! dont}}zﬂpth'eqe ation

t echni que (Kozbor et al., Imunol ogy Today (1983) 4: 72) and the

hybri donmeofabe lpekyhmlqotaie( eqiressmn ad well arhmcEBtidmsbqueaiomp&renﬂmgqh@ enptdsawts
applicatio o human .l un ncer nocl gnal Anti bodjes a ncer.
Ther ap‘§ thé banscyipiion @8%&8@‘ ohiice, B BEdrentananea Grsaue of 6 8y ynqawie

Series) ( ,
Y. 198%“% i Peiorg i %ﬂﬂi@?ﬁ%ﬁ?f@?&%#%ﬁ%@?f@ﬁ%ﬁ@%ﬁ%ﬂf’%thh‘ﬁ%;% et on
such as descrl’ﬂ&d foorexaxgpipl @n epprophatelSseadtemt shimal 4ca04be WikGratad aqube| y

be used. Transgenic anim|s such as m ce, for exanple, .1y be used
to produclécomlﬁ}ﬁﬁﬁl‘?é@l aAtthEdhe #elypsptidszpnegsiss lw:t%e E@ 3@?? theCpyenitgy 23

Agent's i nt.gay 9&? r&q \P Qﬁ?@?&%&? Bf ltl%eer?cfo i 'Pé’tﬁ:[ﬁ%ﬁrﬂ nﬁ’é’%?‘%f tla.s

i nvention equa ess I’l an

agent'l(&lCtsl:M@d,bﬁ@ldlhembfunbldrltMaﬁslﬁiﬁe)ém%bélhiﬂﬁ R iohitefg to the lnventl on,
conprising: a) the preparation of a reconbjnant vector conprising a

pol ynucl eot i delgcpissent rigw&lqnh@so hag doteits phigct aritost selh gorprisiagst rspmbinaitng
SNP, b) t\}r‘e%togrfé%%ﬁﬁ%'t?ﬂmcﬁv cells conprising a reconbi nant vector

according to {ing of host cells according to b) with an

agent to be tE‘Blieadtroalmilo@l)oﬁthertﬂﬁhﬂﬁlﬁﬂnﬁaédtmmﬁ hédecRehn vatumigd out adtbidingi ng
ef f ect genera ed hy the a A pal eptl de according tqQ the

i nvent i ontocEA a@%@%@%w@?ﬁwﬁ ea:\lt’fﬁ?%é'@gg‘g ap the grisRicBersi thgs 8rssHhRddn
t hat 1 tem?ic Wik RHidDsS W%ﬁog%@%@y RS ﬁ?ﬁbéﬁ‘{ aﬁgmaér'ﬁyg 3,004 %g%a%gllx

i nhi biting (antagonists) agents r| nsIrc’activity oéf a pofyp
accor di ngPfofestibeali Pubiithing, [H98s eamdMp@IKSULAR eGUANTNG:bex | iL@:BQRAQ?ORY
substrates qf .a_ pol ypept| de of the |nvent| on.. See Colig Current

Pr ot ocol sMANY MrutiE egyich ap Spnstesrign calcipmgpsphate, tr%mééwém By DEMaE é%‘é%mt 0
| mpl ement . SUER:S, RERSERRctibh, s%é&lﬁhrkgfﬁéélogfoﬁ fiR{‘dQ ak ?‘aﬂo%p }u‘? opost

cells that 'express a pol ypepti de acco e i nvent on. Su S can
be, for efatiphe, cells of marrmal S, yeasts, insects such as Drosophl | a or
bacterja such gs E col | . se cell's r rrenbrane extracts ?f t hese cells
are t4&n put lﬂwt %stpg,% @ﬁ% Egflor examp , bactertal 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 §2 and of Spodoptera S19,
animal cells, such as CHO, COS, HelLa, C127, BHK, HEK 293 cells and human cells of the
subject to treat or even plant cells.
25 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.

Polypeptide.

The present invention also has for its object an isolated polypeptide comprising an
30  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:
a) the amino acid sequence SEQ ID NO. 2 or with



conpounds to be tested. 20 The binding capacity of the conpounds to be
tested with the polypeptide of the invention can then be observed, sespel |
as the inhibition or the activation of the functional response. Step d) of

‘t he above pr. can be inplenented by using an agent to hat is
directly ﬁogﬁﬁ‘{%ﬁﬂ’ctly | abel ed. It can ?'qso i ncl ude a conpgﬁ#ﬁ%ﬁ?oggt, by

using a | abel ed or non- 25 | abel ed agent and a | abel ed conpetitor agent. It

can equal | yhp@edetigs atiaeRqidncdboadRRing MebeniheStrld ifcngsdbeasvean pagitivnadi on
or inhibiti'on signal on cells expressing the pol ypeptide of the invention

by using deansct§9qn theyrame agigmeapencatsdlY e h8sen according to the signal to be

d d. Such. activati i, nhi bi t ] b | | eqt.i des, _and
' certai n i hgine gy Spb b Eadhith R ot AHE KRR uate ]t UE e Hhhihe Eka:
anti bodi es, {04 (BX BIRMEng E%g)m]ggwm,v@mm@ﬁh@ Vhasnt o1 624i5p, I BE. a

process for the identification of an agent activated or inhibited by a
pol yp8pt i de addendiypgptide aftike inveritan oam equelipeemprig: a) the preparation of a

reconbi nant \vector comprisin cl eotide according to the 30 SEP2005
WO 02/ 07924 tm%%@g?cgﬁ(?ﬁéﬁ#i%ﬁrcpnp aining at |east one coding
SNP, b) t heb})t!h)@ RAfisd h&dlﬂ s&ﬁxeﬁ&séon%lﬁh?ltﬁééfﬁfdosdcm 1RGO B W osHRHE 2% and

c

‘according to a), ) placing host cel'ls according to b) in the presence of
-an agent t ol#fkof ths emiho aidisedpendesSE@IBNONJt i on of the activating or

inhibiting effec enera ed.b he pol ypepti de ontge 5 nt%cﬁ‘%o be tested.
A agent TRPG SEaSGPS Kk it SHE e Bl SISRAEDIR D p ST BRAL (easty
agenty gt hghe ofﬁﬁ%ﬂgx%ingrc%aﬂg@ﬂys‘?MQG?XQI@QK?QHH?!H,tVP@?I@IC?@QW}K@WEP” in the
presence of this polypeptide. The agents, activated or inhibited directly

or indirect!y The polepodeypfehe indentdn taremorevpnti¢udar]y caaist ebnsi st of

pol ypepti de uch.as @éor exa anal or nucl ear receptors, Kkinases
10 and nore;)ptf‘gﬁgﬁl%? fiﬂpgﬁe;@(ﬁmﬁ(ﬁio{ranscri ption factor or

pol ynucl eot hi@e anfdd &G sQfieRle HintBRBGIhe INMPRICRE GALLALNVIRIME QT itishsPASan{ior
obj ect a process for anal(im ng the biol ogical characteristics of a

pol ynucl eot 1 8zohibe armdianarid sequbece F@ADING. 2nd/ or of a pol ypeptide 15
accor,di n o the,inventjon i,n a subj ect,. conprising at | east of . the
Forrds nd baok RStk et ofie SLThE Eivine B Skiiefetlng T 25 s sorias e
accor di ngedsPohd6f the YEMWiRScodding 5N@s I8ADOEQ0H218 GUIHEGL527D), (R8babpi Kl THE.t he
| evel of expression of a polynucleotide according to the invention in a

subj ect; 20 c)Presstablini pelgpariide poearshing tothe gertivsepridains aasipgle yoding SP
acoor Lo UETHETLAAY 4By A1 SEF Sy B P 0 CCDEAI
K179E.

20 The present invention equally has for its object a process for the preparation of the
above-described polypeptide, in which a previously defined host cell is cultivated in a culture
medium and said polypeptide is isolated from the culture medium. |

The polypeptide can be purified starting from the host cells’ culture medium,
according to methods well known to a person skilled in the art such as precipitation with the

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

"Culture medium" is understood as the medium in which the polypeptide of the

30 nvention is isolated or purified. This medium can be composed of the extracellular medium
and/or the cellular lysate. Technigues well known to a person skilled in the art equally permit

the laiter to give back an active conformation to the polypeptide, if the conformation of said

polypeptide was altered during the isolation or the purification.



and/or e) Determning the functionality of a pol ypeptide according to the
invention in a subject. 25 These bi ol ogi cal characteristics may be anal yzed
in a subject or in a sanple froma subject. These biological 30 SEPI005

char act erla;d({z ~0BY permt to carry out a genetic diagnosi spantproDos0s?
determ ne whether a subject is affected2B8r at risk of being affected or, to
the contrary, presents a partial resistance to the devel opnent of a

di sease, an indisposition or a disorder linked to the 30 presence of a

pol ynucl egiidgieaccording to the invention and/or a polypeptide according to
t he mveﬁt‘T‘c‘fﬁ“"l’hese di seases can be di sorders and/or human di seases, such
as cancers andheunesnt nmédoi @l diasefsedts bt eal pdicssades, obtammg an

i munol oql caI I rel at eg gl seases and/or autoi nmune 3 0 SEP 2005 WD 02/ 079249
PCT/ EPO2/ BERIBS IS HIERR8¥s and di sorders, cardiovascul ar di seases,

met abgd i ¢ di S&%ﬁl%odfem mher%w%sthéyﬁggmom,sﬁ@@@ﬁ;naﬁ%ﬂéﬁ@r&ﬁ R chain,
connected with herapy treatnents ca rs ahd tunmors i hcl ude

car ci nongsmtanivedi mtrbgdrmtmtmﬁl zd g Femdlragnommsi inolwdimg Feb amonmayundglopiionmas
conprising folli (1: | ar | ynphomas and cutaneous T cell 5 |ynphonma, |eukem as
conpri si feFPreasipy | lglﬁf}’ P}QQHR@m a, chronic | yrrphocytl c leukem a and chronic
nyel oi d leumrﬁl‘?nmﬁﬁ@%ﬁk&ﬁﬁ alt # it be o%ﬁzﬁ %%?d?&ﬁ%aﬁbﬂ%%ﬁmﬁﬂi&t hithe
nyel onas car ci nol unors an unors that appear tollow ng an 1| mmune

defi ci engylygeptdd sacngimg(acpﬁﬁlm\aanaancorra in the case of AIDS. Said infectious

di seases i ncl vi ral ections cqnpr|5|ng hro atitis B and C. 10
and HIT Al DS, uﬂ}w&ww 028, IMEHIOF %dggagégo ygae,tﬁiea?scc §al
warts. athqhé EatpVeTol ole!} I&éﬁﬁgai gfogsl:ym’runol ogl caI ly rel ated di seases nmay

i nclude the rej ectl’on 0 tlssu or organ grafts, allergies, asthma,
psoriasis, rhedpalygedtide téuording to thel inveriten, sat ef dsifmgrEnthan analogeaseofaits

ul cerative colitis. Said netabalic, di seases y . i ncl de such non-i nmune
associ at SHANS Saseeclhg Bi5EURE 1S PRYPLRY Gistlak b8 Wpd SR PRREFRASHEC
system mayshnglude Al zheiner's disease, Parkinson's disease, schizophrenia

and depre55|on 'Sai d di seases and di sorders may al so include healing of
woundsy anem dlentedh dliymedospaaifick nteanmhdt ths taatibodyopdssessddn betper affartyy fr she

permts geneti ¢, di OSI s .of r of, .a resistance to a disease 20
i nked t PHEPPIRS énvqﬂﬂoaﬂz?@%'p%% SRR R I PEPEOHEoded by a SNP
according to tfig thMx’?d?sEé&Hc aEﬁ@Jd@ésac%%e dbfh1§écﬂ?y Qémuﬁﬁ%ﬂ@ﬁ%?ﬁ%%ﬁr gné‘é’éﬁnce

of a pol ynucl eoti de talning at | east one coding SNP such vi ously
defi ned, the igshhontd de @lfettfe@iagmentvh@f mm@g on oéfantdp@opmlﬁymndne@tiod@ el be

d out_ st.art f I I mth b
Ctud od, Sanoe GEHAPR: a RemSElTieeRronly nobdietahy FHIFE oirtpEs b

an 20 well known to a person skilled in the art.

For the preparation of monoclonal antibodies, typical methods for antibody
production can be used, starting from cell Iines, such as the hybridoma technique (Kohler et
al., Nature (1975) 256:495-497), the trioma technique, the human B cell hybridoma
technique (Kozbor et «l., Immunology Today (1983) 4:72) and the EBV hybridoma

25 technigue (Cole er al., “The EBV-hybridoma technique and its application to human lung

I

cancer,” in Monoclonal Antibodies and Cancer Therapy (Vel. 27, UCLA Symposia on
Molecular and Cellular Biology, New Series) (eds. R.A. Reisfeld and S.Sell), pp. 77-96, Alan
R. Liss, Inc. NUY ., 1985, pp. 77-96).
The techniques of single chain antibody production such as described, for example, in
30 US Patent No, 4,946, 778 can equally be used.
Transgenic animals such as mice, for example, can equally be used to produce

humanized antibodies.



aut opsy of the subject to be studied. The genom c DNA nmay be used for the
detection directly or after a PCR anplification, for exanple. RNASpp JRDNA
can equally be used in a simlar fashion. It is then possible to conpare the
‘nucl eot i dew§§ H,Zgﬁgge of a polynucleotide according to the ippverégr@fsy th the
nucl eoti de ?{u e detected in the gen e of the subject. 30 The conpari son
of the nucl eoti de sequences can be carriéd out by sequencing, by DNA

hybri di zappens imedrbats, withvthewblvpestydedifftheineaetonof t he DNA fragnments on an

el ectrophoresis gel with or w thqout depaturjng agents or by,rrel,},i ng

tenper at ure di Peepiaes nventien pgually has 19t 1ts objepiohprocessdigs fhdigsntifieniipn of pa,

dificatj 0L : .SEP -
pCT! poz/ 05y DaE oSl dipdrlB. WaRahs (2 vilsceiblising. 1y be
reveal ed by anded gRs@atinot g te@mbigsk Sectos tahprisingRNaeénatidotide asbrding ke dse or

al so by chem cal cleaving agents. See Cotton et al., Proc. Nat. Acad. Sci.
USA (1D85) gmventignramaigns atdeasyenteddder SN probes conprising a

pol ynucl eot i fr i it d conduct the
screeni ng. g’SJ%é:rP;}gp%g%%ﬁéagﬂ%\%F%hslg%%g&%lggﬁ%@r@%ﬁ%i#?r%g%&?ﬁ&ttﬁ@’art can be
used to det el therentabing kP8l ABoklingdo PP WA UE hgat telee Rbteihard nvention and
toidentify the genetic variability of this ol ynucl eotide (See Chee et

al ., Sci encd) (egBarmingsen ofthe agiiyaingownbipiting gifest@pnaspted brdhe aaeal todest.
expression of the polynucl eot.i de be asured b uant i fying the | evel
ot R encoged pSe PR e Gt cet T SRr el sl Pa, HiBked Y rridest
accor ngsdr@n%a%ﬁ%w@gﬂhaﬁqﬁ%tmﬂﬁtperson skilled in the art as, for
exanpl e, by PCR - PCR, RNase protection, Northern blot, and other

hybri di zati on Fatshowsponrdsseapbe pelaraling) (agdestpr esihdating (aHasabsgenagentsofel |

as the concentrati f a, pol.ypeptide ording.to-the inv 1.0n._in

subj ect olll[';!l ansécarr%ﬁvgt?fogra nqoéy I%’Bbj}{ée)@ Coﬁgﬂlf g%g%(l:eaWF[ch) ™ ad Seb?/é}ﬁﬁﬁﬁn oMY qﬁ%thods
such as, bONigaxdy Tt eubddvtes @b QidIpLPaids Sidythe Gavtdeih! iSee Obghmet alld> Cuehs,
Western bl ot and ELI SA tests, nsecutively to step d), the determ ned
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bel ow whi sfpramipahsst c2® thitexpans b poliptptideraccdrdinighe tleoineion. Subleceldsianthance
to the disease, the indisposition or. the disorder evoked above, w th the
hel p of Grample. sillsIof BaieHe Y§RSthynwsivEHh dsdison/dé ¢ icterkseal as Fs¢plh as

those that ar eT?és%Vée(PlF;clggrS?iﬁgﬁnQ“é?&ragis“oﬁﬁa%?e Soils LRE AL SEMA 3 BRsice! BE

functionality of a po e according to the invention nmay be carried
out by metdropsmdetd bkiesiwh to a person skilled in the art as, for 25

exanple, by in_vitro.tests suc s above ntioned or Qhy an use of. host
cel | sﬁixpr essi e iag}ddng ﬁ%ﬂaﬁﬁ}é&qi @8.001"1‘1@?’8 th ;bE tE%?ngY}ﬂhg‘%ﬂ?ﬂfyﬂ’F@éﬂer@ﬁ@ of
di seases. nTBQifR &HGMEn bEVEI AN 8w Aefe iRfibitoR RRheGERutdRes BPe YhhGional

conpound cont ai ni ng, by
response.

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-
25 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
means appropriately chosen according to the signal to be detected.

Such activating or inhibiting agents can be polynucleotides, and in certain cases

30 oligonucleotides or polypeptides, such as proteins or antibodies, for example.

The present invention also has for its object a process for the identification of an agent

activated or inhibited by a polypeptide according to the invention, comprising:

a) the preparation of a recombinant vector comprising a polynucleotide according to the



30 way of active agent, a polypeptide according to the invention. The
invention also relates to the use of a pol ypeptide according tr(?r{dﬁ gg 05
invention, for the mnanufacture of a therapeutic conpound inte ?Anr t he
preventi orqvgrﬁz,gﬂgwtreat ment of different human disorders apdfapoxiisgases.
These di seases can be disorders and/or hgman di seases, such 3 0 SEP 2005 WO
02/ 079249 27 PCT/ EP02/ 04082 as cancers_and tunors, |nf, ectious diseases,
vener eal diismiescontmmmté@smewydmm%d di seases and/or autoirnnune

di seases a i sorders ascul.ar di sea abo di.seases, central
orvous sy ondit BRbURESLOCRREY B3RtRhe f i RRR R R0 Bri S RE oy
treatnents. c) %ﬁdcﬁl E&IR a@é&id&@%ﬁn'ﬂﬁ@ﬁr@%c@@f it ARNEH HeQEERd, &hdlg
netasta5|2|ng renal 5 carcinomas, nel danonas, |ynphomas conpri sing

fol licular dythptaemsnatih quheamwmgwraehbmngwﬁahtgm;erateddnkféhtv paelypapiige ositing
hai ry-cel | | eukerSB (ﬂr oni ¢ | ynmphocytic | eukem a and chronic nyeloid
| euker a, cAETREP e&? Ghe |i ver, neck, head and kidneys, multiple nyelonas,

carcinoi d tumys BURES of HAkbiRRPBRthd PlyBUARE GNth: THMAGOHSE hAia8BRY that
conpri sing Kapog??&g asar corrg in tlhe case lg(%&g\l DS. 10 Said i ﬁf ecti ggs .

di seases réspohdseespectintely, Hyeat a@jwstlomrmpransn}m@nm mnﬂlc pnespade of thisBpalpper@ideand
H V/ Al DS, . i nfectious eu vener.eal ses enital

ot obg ReE e R hbed dRPaLY G RHGRGY o3 ihs solpatr o tEabuttia

i nclude he coﬁﬁite&ft ér}{tldfeé §§dheasorfopéﬂéﬂplgr ﬁfeh?oraﬁl |o?rrﬂlb1%§v 18P kinases

psoriasis, rheumato hritis, multiple sclerosis, Crohn's di sease and

ul cerlék i wed codre préeraﬁﬁ tmsmedmz’atmItnansmmxeasfe@omypommmlmb@dsuch non-i nmune
associ at ed di seases as obesity. Said diseases of the central nervous system
may include Al zheiner's disease, Parkinson's disease, schizophrenia and

depr essi % ﬁ?h%fgis%%%es and di sorders may al so include healing of wounds,
anem a | ralyze pati ent, and osteoporosis. 20 Preferably, a pol ypepti de
according to tTe pmcantiin'mtmnalad) swsbfer uggettf oprodess fenahayziog ehe d:hobglcal

t her apeut j ¢ co ound_.i nt ende t he revent on or Ihe eat .
Wt oF enthfaREre: oh i eranararGle afculines® theringintion, mdH oF v poRiRegtits ons

such &s %Bédi‘ﬂin% taﬁ%ﬁqbéﬁtﬁman%%qb]@ct Cbl@l&ﬂ‘l@i 3% le%ﬂpéheaeﬁ tﬁ@fo‘ll}év\%‘é- | eukem a
and chronic nyéloid | eukem a, miltiple nyelomas, follicular I'ynphonas,

carcinoid tmtsnnumllglﬂgmmsembaﬁhg senceref apolysidestidesnedrdivgite thedneentionsn
Al zhei ner' s_di seasebfParbkl nson's di sease, as well as tunors that appear
fol |l ow ng aﬁll SRS %i%‘fllcwency such as Kaposi's sarconma in the case of

Al DS, and genDe@imiaig fhe Qévey 8P ¥R adsiondbSe poI§Bucté@ideaicBordingtth ehe avRAEG R a
permtting to obtain the pol ypeptide according to the invention as well as

t he conpoungiesht ai ned or identified by or fromthis pol ypeptide can 30
't Ihé??@éﬁ . Ibg )‘ﬁ&g fl%lg Rre gncg% \Aﬁ} ! quleﬂc%%)gs Q{]ypeﬁt %a@ﬁﬁ% toqggynveptx?n e @
object a rregijw@trent cont ai ni ng, by
d) Determining the concentration of a polypeptide according to the invention in a subject;
and/or
e) Determining the functionality of a polypeptide according to the invention in a subject.
25 These biological characieristics may be analyzed in a subject or in a sample from a
subject.
These biological characteristics may permit to carry out a genetic diagnosis and to
determine whether a subject is affected or at risk of being affected or, to the contrary, presents a
partial resistance to the development of a disease, an indisposition or a disorder linked to the
30 presence of a polynucleotide according to the invention and/or a polypeptide according to the
invention.
These diseases can be disorders and/or human diseases, such as cancers and tumors,

infectious diseases, venereal diseases, immunologically related diseases and/or autoimmune



way of active agent, a polynucleotide according to the invention containing
at | east one WO 02/079249 30 SEP 2005 PCT/ EP02/04082 28 previiqusgyiefi ned
coding SNP, a previously defined reconbi nant vector, a previously defined

‘host cel | &P%ﬁEMa previously defined antibody. The invenpi@mpateess el ates
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and/ or atHreinom) enelaiohess bendndchadicempeising foltianldr bnastouhar amdi agaress T cell
nmet abol i ¢ di seases, central nervous system 10 diseases,_ and disorders
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conpri si eigcinaidr ymeh | anlde ket athat ppenr cfollpwizo ajt inftmbige kipficRnay onisiry C
nyel oid | eukem a, cancers of the |iver, neck, head and kidneys, nultiple
‘nyel oni a¥apost’s sarema s thewcasorisABNY tunors that appear fol I owing an i mune
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warts. Said inmunol ogi cally and auto-imunol ogically related di seases nay
i ncl ude the Padrigpasolegically ﬁ%@ﬁ@-mwwa@yaﬁ%?d Sigeasegi way 1adndahe
psori asi Sk i LieS, 1] S i ' s d

0 cer a1 iR RLRe St Bl ik, Biima® Lot oy e SR
associ at ederdsis,aashs s discadeesidtujceratBaiodlitls. seases of the central nervous system

may include Al zheiner's disease, . Parkinson's di sease,  schi zophrenia and
depr essi on. 25a8aetrbplisshssaes may PN sReP DORAPIINE RSFQrEA e SLSFASES ATRPestY-

woungg, anem §ailind1gé¢§leé’ Zo‘?dthep@éﬂ-tleaptnerﬁdgjgegﬁegg Qﬂcré)psih(?jludg rﬁfzﬁéiﬂg-:lr’%z dfsB&e

i nvention concerns the use of a polyn according to t i nvention
cont ai ni Bgkatsot’sdstasenshimophircnissdng ddefassied SNP, a previ ously defi ned

r ecombi nant ector, a preyviouysly defined host cell, and/or a prevjousl
Gof 1 ned ant i bo.ieBreS e ST A Aoy BbNE Rerks RaNEHRdS rRBeR gt
prevent i gfieaf ahABsibsRpbagnt of different human disorders and/or diseases,

such as certain viral infections such as chronic hepatitis B and C,
| eukeni as suchhiagrétasy glse peimitsegeretin dagnodisaii motisaasergebbi dedidaricend a,diseasd i pl e

%? ;2 az{i%l%egotlpl - %Ellreg%lclgégp 2 8@5@%@% B%%%’il&%%%bdeﬂ} %'Eﬁqnﬁ a%ll‘énnlg 153t
invention.
Preferably, in step a), the presence or absence of a polynucleotide, containing at least one
coding SNP such as previously defined, is going to be detected.
The detection of the polynucleotide may be carried out starting from biological samples
25 from the— subject to be studied, such as cells, blood, urine, saliva, or starting from a biopsy or an
autopsy of the subject to be studied. The genomic DNA may be used for the detection directly or
after a PCR amplification, for example. RNA or cDNA can equally be used in a similar fashion.
It is then possible to compare the nucleotide sequence of a polynucleotide according
to the invention with the nucleotide sequence detected in the genome of the subject.
30 The comparison of the nucleotide sequences can be carried out by sequencing, by
DNA hybridization methods, by mobility difference of the DNA fragments on an
electrophoresis gel with or without denaturing agents or by melting temperature difference.

See Myers et al., Science (1985) 230: 1242. Such modifications in the structure of the
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di sper sant s I sifier seryatives ctive ent ccor d|

the s nventydn el pave mit Bis e Snetosimte. Bt oo c otmaf Roftpddey
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adm ni str on. ..The pharnaceut,i c conpos,i tions can be adm nistered, b
STt or on DeTenbRa B PRREE A U H S S oRP TR eHY thupd 3

0 SEP 200p AMAuft 079249 PCT/ EPG2/ 04082 30 The invention equally has for an
obj ect a diagnostic conposition that contains, as
A person skilied in the art can identify the threshold above or below which appears

20 the sensitivity or, to the contrary, the resistance to the disease, the indisposition or the
disorder evoked above, with the help of prior art publications or by conventional tests or
assays, such as those that are previously mentioned.

In step e), the determination of the functionality of a polypeptide according to the
invention may be carried out by methods well known to a person skilled in the art as, for

25 example, by in vitro tests such as above mentioned or by an use of host cells expressing said

polypeptide.

Therapeutic compounds and treatments of diseases.

The present invention also has for its object a therapeutic compound containing, by

30 way of active agent, a polypeptide according to the invention.
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



active agent, at |east one above-nentioned conpound such as a pol ypeptide
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used in tdeaniesngmdsuinorse ofpisis dioeases) vbneseal disefses, smamehofgiedy velated siseaFise
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conpound i nt ertdel dancéraceredsentdie Exjudessiromonies t bampGting i tazfasiapizmg sabilect
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t r ansduc 4 dEM ALY dRFERORSHISHIOBIRS: rvﬁpel'ﬁ%lrdfﬁeéﬁéss‘tc@r?ﬁ&%‘it §¥%He gene of

interest. See %ﬂm‘:!i ot.her I I G Ufzi.C
Appr oaches, Chsgf){?er g?foi%n H‘i%ﬁi 51_2 lma eg@#’gcr%n‘éeqﬁgﬁdcgfsp%?fg%ﬁﬁ{can gad,
Bl OS Sci emjectidgrcst tishé ios begam driafis, (2118869s, asthmacporidsincdewnttoid hehritisy emiltiple, a
pol ynucl eofi de containing at |east, one,coding SNP such as previously

defi ned vﬁcfeFosbse&bﬁ[‘]E’f %3}&6@5_9 aﬂ@@@.ﬁra_lutveﬁmésqual l'y possible to administer to the
subjepd host agld ScbebRndistiel ) iMud R noARinGe bdc/ARY dikaRESR obesity,

prelimnarily taken and nodified so as to express the polypeptide of he
i nvention, as Suduisasisyotieberdeptrdl nFiveuprsysiemt mayv entlidsn Adgheantys rdiberses t o

t he use: ..0of a therapeutically effective quantity of a previously defined
immnospe@lflptq‘?n Sa%f?as%&gﬁlzaﬁf&f%% NHIPIFRID49 3 0 SEP 2005 PCT/ EP02/ 04082

31 b) of a pdadurtee! hal® dRefdeld P alsbnhtiRad ih@aﬂingfoit NEouRK PaRHE: @R dofty2d
pol ynucl eoti de according to the invention, in order to prepare a

t her apeutiaescamdoatedpémsiended to reduce the expression or the activity, in
a SUtﬂda ct, of I-%ef@l%lb}/)e & Biy%gpt? eca(c):(r:oq‘ldﬂ]lg i T?lelﬁ{]v%n iV ER A be used for the 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 [ymphomas, carcinoid tumors, malignant melanomas, metastasized renal carcinomas,
25  Alzheimer’s disease, Parkinson’s disease, as well as 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
30 likewise be used for the therapeutic treatment of the human body, i.e. as a 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
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anema in d| alyzed patient, "and osteoporosis.

sclerosis, Crohn’s disease and ulcerative colitis.

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,

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 previousty defined SNP, a previously defined recombinant
vector, a previously defined host cell, and/or a previously defined antibody, for the

30 manufacture of a medicament 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, metastasized renal



M netic conmpounds of an | FN(x-21 pol ypeptide conprising the SNPs of the

i nvention. 10 The present invention also concerns a new conpound having a

bi ol.ogi cal activity substantially sinmilar to that of the pol ypeptl aEP %ﬁ‘* a)
am no acid sequence SEQ ID NO 2, or b) am no acid sequence conprising the
‘am no aci g%h?@b%%w bet ween positions 24 and 189 of the agiEreasid:
sequence . 2; 15 provided thatygsaid am no acid sequences under a)
and b) conprise the SNP K179E. Said bi o% ogi cal activity nmay be eval uat ed,

f or exanpreipoinys, mimwmends tdiseasapBaikingon’s distdsaulaat welead timmors ¢t appear

t tion, t oki I b + + T-1yn t t okj ne.
"ol sace BYoNGHRy LRSS HEGREIS 31N e st aF Lt ol pIDSeH P
anti prol \£8¢ gtde¥ereaPikbasksy on Daudi Burkitt's cell line, cellular

antiproliferative activity on TF-1 cell line as 20 described in the
.experiment al P tosags ofenpdlppepdide mnd e texptbel oenpainds ed thomventie, KEFREas

mutated | FNa-21 differs from the wld-type IENa-2 in the. follown vS:
T 2 & 7oRe e e TPERS 91 tiscRheietsi b Fpeinga s pP R eadicaion dcidinds PE ) ¢
.cell na Walch ; 7 ; | ; ' to
stimul at %%@ﬁugg%lréﬁ? @Ia{;%agg?uﬁ@‘yf@%%ﬁ“%@%@?ﬁﬁ%ﬁ%@%g% 92&%@%&%?& ed
| FNa- 21 feslee®ses an antiviral activity in cell culture infected with VSV

‘which is lowep _than that of wild-type [FNa-2. As nentiqned in, the
“experimental PRIt k149 ARBPBYSRETE R BﬂPeﬁﬁé% acouding te g raptionds gencrally

antiprol ferati tLVILLY: i ot ta ine which is slightly
-l owner thgé]rﬁ'tngsg%rg&(;fi %éﬁ’f%{{é{ﬂ%{bﬁ%gﬁﬁ %ﬂﬁ fﬁtoyip%% ﬁ'ﬁg{ezﬁ Hn@g&' so as nentioned in
the @gperi nenTh¢ iBahtion tah® Kek7SEarubjaéied phirbifc@dtifad 860968601 that &bhtshd! as
antiproliferative activity on TF- I cell line which is sim]ar to that_ of

wi | d- t ypactiveNgeg0atsers 005 abpy opestordcogpopat SEECey oaogpeideasaordingainthei r al
activity.i I I i | | . . of wi .- . - 2.
A new oSl or PRECIRRAR, adiakdilly o o Bicliod Dohfling o, B b Ricvibldl 2
bi ol ogi cadfirdtSNR, taypreviloatignicifiabd yecomisidaar véotor, AgtrevdbudiheefikledMosnedlBtaad/or

| FNa-21. 5 Sai d conpound may al so_have a biol ogical activity which is even

| ower or 2 RreyHBily dedinsd aaiibritys 85 VRB ak 2 RbarBrecHitRYYReeaPtabls §$XAIRGAtc onsi der ed,

t han4that of 21 i d: €0, i j.cal
compaind. sucht e rdmALRE ColbbGile s BN afVBha Bl pREAR
cheni cal plwigiogiosl]y sfthivadogessynt hetic peptide-minetic for 10 exanple. The

resent inventjon also concerns the use of. a pol eptide._of the |pvention
p gh ! e polyp p} 9 e {fiventio

These pharmaceutical compositions can be, for example, solids or liqm

present in pharmaceutical forms currently used in human medicine such as, for example,
simple or coated tablets, gelcaps, granules, caramels, suppositories and preferably injectable

20 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, fatty substances

25 of animal or vegetable origin, paraffinic derivatives, glycols, various wetting agents,
dispersants or emulsifiers, preservatives.

The active agent(s) according to the invention can be employed alone or in
combination with other compounds such as therapeutic compounds such as other cytokines
such as interleukins or interferons, for example.

30 The ditferent formulations of the pharmaceutical compositions are adapted according
to the mode of administration.

The pharmaceutical compositions can be administered by different routes of

administration known to a person skilled in the art.



containing the K1 79E SNP, for the identification of a conpound such as

defi ned above. The present invention also concerns a process for %F%EP 2005
identification of a conpound of the invention, conprising the foll ow ng
steps: 15 @) PabeLe ning the biological activity of the conpgumpotioibe
tested, such as dendritic cell nmaturatisgn, cytokine release by CD4+ or CD8+
T-1 ynphocyt es, cytokine rel ease by nonocytes, in vitro or in vivo antiviral
activity, cel |Theainvemtiorpeqialfyehast foreanachieati 4 diagnodtizuchmpdBitida that somtelns, ks ne,

for exanple:; b aring: 20 i) the activity determned in step @) of 1he
Compound 10 VHBITEAT RSt i ATy heREmEd PPy S T BER deuingp Al
aci d seq - SEQ) | ) \ i ; My S 1 NO
ol ds 1ol e Edn s b SRR Goc Bl S AR AR gDa RIS
| D NO. 2;regorobinsigdvectvas a peaviowsiy defimdi libss egdiemdes a movipnsiy elefined KA yShiP;
and 25 c) term.nj E:g on the .b@fi s of Ehe conparison carried out in step b)
whet het t¥e! 25D @h P hegn AR USROS SRSt f al |y sinilar, or |ower or

hi gher, activitysg ggtf‘cdcérﬂ?%gfitﬂﬁ{ rrﬁ% oGP by B?ﬂr}iég,fﬂlgipg%gﬁﬁe @R&gieﬁﬁ ﬁF@nce

SEQ ID NO. 2, or of "am no ac sequehce conpri si mmno aci I ncl uded
bet ween pheset genrnil? 4sahih the Giaghostivecommposioacuch ashdtenael BEQrvBING  2;

provi ded that said am po acid sequences conprise the KI79E 30 SNP.
Preferably, thEMCIRHOEHYCREOBETY ﬁ'@ﬁaﬁﬁ%(”ﬁié"tﬁh%weéusl y identified from

synt hetic i L j J i i.qh= i r
Goei gned by "o HEBARRAAGL AL AR FLE Efotyblpfile heoRtRlthe REASH, AP
t hr eetdi mend) of@polsivcletide acasdihpad thefinvehtopahy/peptide of 3 0 S E P 2005 WO
02/ 079249 PCT/ EP02/ 04082 34 am no acid sequence SEQ ID NO 2, or of amno

aci d sequenéio # padl o dpesublch bectreated, prsropsle deadween positions 24 and

189 of t ] [ , id t jod, antno; aci d
sequenceso ity A0 igS it SRR Siito Bl Biteri p LB o P

new conpaubitchals palypeptide hogirdiab tatieiinvengion.subst antial ly simlar to that of
t he pol ypepti d'f of . a) amno acid sequence SEQ ID NO. 2, or b) _am no, ackd
sequence conpr { BisnEp e 25RPIET Rbpsedn mysash i Resnrredsy phHs e ACHKY ofa9

of thgs agﬂﬁpﬁﬁhgﬁ’ﬁglﬁﬁﬁﬁ?’% QL1 hlfgﬁm%;s ] (%gl?yei_ded that said amno acid

sequence conprise the S 14H and V 127D. Said
bi ol ogi cal actltvstppssible foeadrumlisiat wdthef orbjeex anthkempelnycatip affocting guhstityaphei t y

to stimulate dendriti.c cell nmaturation, c ki ne rel ease. by CD4+ or CD8+
T-1 ynpho gge,ptlgggf@gilwéenpgpe\ggé aﬁ@‘aﬁﬁ%&}%/%&a‘:ﬁ?t?}ﬁ? FEBFr n vivo antiviral

activity, cel | ylialixanis Rheliblead ahtiekhe BRddathbis SIBARRIA offh pbiybbpificof the

line, cellular antiproliferative activity on TF-1 ce

invention by administration to the subject of a polynucleotide according to the invention. For
20  example, this polynucleotide can be inserted in a retroviral expression vector. Such a vector
can be isolated starting from cells having been infected by a retroviral plasmid vector
containing RNA encoding for the polypeptide of the invention, in such a fashion that the
transduced cells produce infectious viral particles containing the gene of interest. See Gene
Therapy and other Molecular Genetic-based Therapeutic Approaches, Chapter 20, in Human
25 Molecular Genetics, Strachan and Read, BIOS Scientifics Publishers Ltd (1996).
In accordance with the invention, a polynucleotide containing at least one coding SNP
such as previously defined will be preferably used.
It is equally possible to administer to the subject host cells belonging to him, these
host cells having been preliminarily taken and modified so as to express the polypeptide of
30  the invention, as previously described.
The present invention equally relates to the use:
a) of a therapeutically effective quantity of a previously defined immunospecific

antibody, and/or



described in the experinental part. As nentioned in the experinental
sectjon, |FNa-21 containing both SNPs Q 114H and V 127D (such doubl e
nutation shall be referred to hereafter as "Q 114H V 127D") diffef§ $EPAMH

the wl d-t\ggeb JE ;2 in the follow ng ways: 20 A the QLL4HNGdgrl20hat ed
| FNa- 21 po 28y i gher capacity to gwinulate | FN- gamma rel ease by CD4+

or CD8+ T-Ilynphocytes; - the Q 114HV 127D mutated | FNa-21 possesses a | ower
antiviral abj}iofi4polynumiEotide cperinittieg i inhibittond ofiithd evBkEssids ofeat papreti¢atidehe
experinental part, t%;, 114H'V 127D nutated | FNa-21 25 possesses a

cel lul ar anf“?CﬁF‘%ng% tPYRU98t i vity on Daudi Burkitt's cell line which is

| ower th b bt - ; j itp the
expor | monn &1 aar PR LRGSR R EREre e B SRpRRIORY R
activi ty inm sEMewt, pbapelypeptéale avhordingits tlsd imvémtiont o t hat of wild-type |FNa-2,
a capacity to stimulate | L-10, 1[-12 and TNF-a rel ease, b nocytes which is
30 si gl ar to tM tdfF papsiie fg) 6@111“@1‘@-'39233 et & tﬁ‘%ﬂaa?u@ﬁﬁf g&%‘?t}‘)éé}né?ﬂweo
activity i i i Ll ar -2, A
Pew compd i iygEebt ¢ldfof 'ailinidy SERb: Bl R0 plheithy s Bomblifos

bi ol ogi cakitiae phaririagestidaiiy antdpadbllyexsipiedtar to that of the QI 4HV 127D
mutated | FNa-21.. 30 SEP 2005 WO 02/ 079249 PCT/ EP02/ 04082 35 Sai d,c{:orrgound
may al so have [ ibrevaly pessibie 1 veduge Win endogsneisarroflustion ofra prlyReptideagt dhedi ng

to the ki, i e : L\ : i . V127D
mut ated 1EEEeseY (RLEHE h¥he MR Bk bRy Sdm e il
pol yptpt i teirnendopp@itidiag ibhibhionex depd:gression af agoantleotideesfi thainvemigmund,

such as a synthetic peptide-mnetic for exanple, - The present invention also
concerns the uREleEably, peryplepeniaey BrlyRpdeqtidecontegrng ablsadions sgdingo Ny suchty v

1 27D SNP, for.the hdentd fi6atj.ep of a conpound such as defined above. 10
The presentp Thvent I on &l S0 Concerns a process for the identification of a

conpound of  tTige piey@itih@htios @bMdens A6 tHiist GiflaQPNGE2 B beisin for) thPelrefathtidg
the biological activity, such as dendritic cell maturation, cytokine release
by CD4+ o¥f agpedicamentrphibie presntioy oke tieaimeant abe paientbagey a disorden oy pidissass in
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99% identity and particularly 1005 identity) with the nucleotide sequence SEQ ID NO. 1,
provided that said nucleotide sequence comprises one of the following SNPs: ¢794g, ¢973a,
glOllc, t1049a, t1155a, a1204g, t1265c¢, t1277c.

20 Preferably, said medicament is used for the prevention or the treatment of one of the
diseases selected from the group consisting of cancers and tumnors, infectious diseases, venereal
diseases, immunologically related diseases and/or autoimmune diseases and disorders,
cardiovascular diseases, metabolic diseases, central nervous system diseases, and disorders
connected with chemotherapy treatments.

25 Said cancers and tumors include carcinomas comprising metastasizing renal
carcinomas, melanomas, lymphomas comprising follicular lymphomas and cutaneous T cell
tymphoma, 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

30 Kaposi's sarcoma in the case of AIDS.

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



aci d sequence conprising the am no acids included between positions 24 and
189 of 20 the am no acid sequence SEQ ID NO. 2; provided that s i&ﬁrﬂ;{go'
aci d sequences conprise the Q 114HV 127D SNP; and c) Determ ni ng

basi s of t‘pgogﬁ_@gﬁi son carried out in step b) whether the pcpapeumesst o be
tested has antially simlar, or 4pwer or higher, activity conpared to
that of the pol ypeptide of am no acid sequence SEQ ID NO. 2, or of am no

aci d sequeectnaf tisewepen sigagy gta’ﬂs ali¢rgies,atiosa, ipsotiamis dhbehweeh aplasis, nodtple4
and 189 of the am np CI d uencge S ID NO. 2; provided that said am no
aci d seqde/prosis @@}%Brsl %aaﬁ‘h%n EUYg 11127D SNP. Pref er abl y, the conmpound to
be tested may t @%_;;EJ rial
| i braries, hi g?ﬁ rﬁét%%dl %éﬁg%s?@é%r%hﬁg she r?%%gﬁ{)bé‘socﬁ?e&tdégﬁs b@%gpdr ug
design so as Ealdhameaiaheoﬁal{& ctiﬁrzéendmmnsysnml nayr umhutee Adshdimat’s odisddbe

pol ypepti de of am no acid sequence SEQ ID NO. 2, or of am no acid sequence
corrpr|55| E@I@%nérﬂl%seaéﬂﬁ%ophf%?@%ée%%‘ﬂ%en positions 24 and 189 of the

am no acid se es
conpri a6 the CHEARGTS EKRies RE b Meisc RAinp STy RIS, R iR ehkiFE
PCT/ EPO2padéi8 And bsetmiddeds to identify and design conpounds are well known
by a person skilled in the art. Publications referring to these nethods may
be, for exanple: - Silverman R B. (1992). "Organic Chem stry of Drug DeS|gn
and Drug Actlon 5 C de Pless1 edltl an :
Ander son = P 88 future
of drag desi

AP, TSni 1 NHLS ﬁés‘*ﬁt Rsse %@8@#&%&%@%@&%@% ﬁéﬁ.ﬂéf%‘v‘i‘%%}%ﬁ“ el
si mul at i @ubstmltuaﬂ)ag:milasmﬂ:atyfthelppug:eml@adv Today. 7(2) 109-116. 10 -

Bur bi dge R (Tratter. Bux | den S. (2001). "Drug design by machi ne
| earni ng: sHFTERY a‘%/‘gcl‘l‘,/‘ll’odjrenﬁ%gﬁpﬁgs 2 Hhar maceuti cal data anal ysis". Conput.

Chem 26(1)p) adindcid séQ?EN@r cdmﬁﬁsu(g}-ﬁﬁ@rmno Replsi 1Hauaedr%weeﬁr¢e@ﬁmn§ 26q04HE Nt

on progress and pros 09. 15 The conpounds of the invention
may be usedl§ef hmmoa@aiwqugmecﬁE(élﬁé‘HDc?arrent i ntended for the prevention

the treatment of f the di d fromth t
of cdBeePUE benaEeR ot EabREr Bk AL (R TR LSt o, ot St 1O
| mmunol ogi cal Iid BbRERAI adhaganas baROKIRAeRULAL KT, BY $RA565ANE BpsALTe S,

cardi ovascul ar di seases, netabolic di seases, central nervous system
di seases stimtitaidseiritisr celt anaterstion, witoking hfelm%fﬂh bb’ aplpatr elatﬂﬁ&*t s-lymapleaiyigs,

car of nomal O TSl B B VREra: PSR RO B 2 RS Bkt fadSlprecve

cut aneousgctlvigebh Daudi Burkitt's cell line, cellular antiproliferative activn'y on TF-1 cell line as

20  described in the experimental part.
As mentioned in the experimental section, the K179E mutated IFNa-21 differs from
the wild-type IFNa-2 in the following ways:
A K179E mutated IFNa-21 possesses higher capacity to stimulate dendritic cell
maturation;
25 A K179E mutated IFNa-21 possesses a higher capacity to stimulate JFN-gamma release
by CD4+ or CD8+ T-lymphocytes;
A K179E mutated JFNa-21 possesses an antiviral activity in cell culture infected with
VSV which is lower than that of wild-type [FNw-2.
As mentioned in the experimental part, K179E mutated IFNa-21 possesses a cellular
30 antiproliferative activity on Daudi Burkitt's cell line which is slightly lower than that of the
natural wild- type IFNo-21.
Also as mentioned in the experimental part, the K179E mutated IFNa-21 possesses a

cellular antiproliferative activity on TF-1 cell line which is similar to that of wild-type IFNot-



| ynphona. | eukem as conprising hairy-cell |eukem a, chronic |ynphocytic

| eukem a and chronic nyeloid | eukem a, cancers of the liver, neck, head and
ki dneys, multiple nyelomas, carcinoid tunors and tunors that apgepSgpP 200
foll owi ng an i mune deficiency conprising 25 Kaposi's sarcoma in the case
of AIDS. Said infectious diseases include viral infectionspe@iphisiopd
chroni ¢ h&RPEB and C and HI V/ Al DSg3i nf ecti ous pneunnoni as, and

vener eal diseases, such as genital warts. Said i mmunologically and -

aut o- i mm2nehdghcaltivical ettatiydindENEAE esouraympdd | wisieh tih eimilaj octhabnaf ofild-typsue
or organ lglglafts, allergies, asthma, psoriasis, rheumatoid arthritis,

mul tipl e F¥B-%c er osi s, Crohn's disease and ulcerative colitis. Said

met abol i ¢ di sea ' -1 aclat S e

obeai ty. - Sai & dCerbppbf HhanEUEPERE, SITROE BRTRGLF Elnlle AT CRoRes o

Al zhei nepidlogdiaeREeity satdetiAEPamSlaf icchases the K7zpphitasd &#Nad1depr essi on. 30
SEP2005 WO 02/ 079249 PCT/ EP02/ 04082 37 Said di seases and di sorders may al so

i ncl ude heal i gidbtomponndsmanntsai kavern Hiokdgioad dictipigit weinh, isarvgndewen po hies .
The conpounds. of the .inventjon . be used fqr_.the preparatjon of
Todi CaneRteOT REdn PGP Pl REL R smReterben Dt RERE ot o0 g R

di seases ~gel ected fromthe group 5 consisting of certain viral infections
~such as chronic hepatitis B and C, |eukem as such as hairy-cell |eukenm a and
.chroni c nyel oisdid eakpmira, mapbé b piccheyedad vasmpohal, Isudubsaa polypapidenass peptide
carcinoid tunors, malignant nel apopas, netastasi zed repal carcjnopas,

‘Al zhei nmeroL S¥ARIEs BT APQTREIHS GHORICA] SREPRAUNGSUGR |3 & SYRIFHS BeRtKigrmupgficafor

'follq@ n%x%ﬂ jommune deficiency, such as Kaposi's sarcona in the case of
Al DS, and genital warts or venereal 10 diseases. EXPERI MENTAL SECTI ON
Exanpl e 1: Mdile pgsait mvpitdinehRoeonrdad the asepof \apolygeptidée obfthauab enionde
sequence containing SNP c794g, ¢973a, gl01lc, t1049a, tl 155a, al204g and
of the prop@imnghedab@HINP Mot theddsnlidicaten aba sunprmdauet as drlingd rBOYS pe

; o fi ik . P
was constr ot axcararr b dhEld P B RS 10 BeRanfibbATH S, SmbliTat
in the Pk tat@baseofprdeg Hefb)lowing d0aps: usi ng the software Model er (MSI, San
Di .. CA). Th t | ypept i de f t h difi i h
Fohi Bh b £EOREBRBICE: PAIDERY SOV PO ALBEC TRy BI0e e ook 0n a5 reE Yt op.
and K156E. éaﬁﬁ’&iﬂﬁ%‘%é’l@ﬁ@?éi&&% Hy @[51&42%}'@Jﬂsaﬁtﬁ@ﬁnd}(l{gé%s?@ﬁk!ﬁlh@%%sé S

nmut at ed fragnent y "usi ng the progranms AMBER an R ({Msl: Mol ecular
Si nul at i onsmongcytes, Twei troolr ée vivaantdynardctviey| cellilat amiprolifamstive metivityeom Pavdii ed

out with thg sane r and.the same force fields. 25 In each case,
50, 000 stepg"a%‘il C@Lﬁ%ﬁ%&t%@l@@%oo& term nated by 300 equilibration

b) Comparing:
20 1) the activity determined in step a) of the compound to be tested, with
if) the activity 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 [D NO. 2; provided that said amino acid sequences
comprise the K179E SNP; and
25 ¢} Determining on the basis of the comparison carried out in step b) whether the
compound to be tested has a substantially simtlar, or lower or higher, activity compared to
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 K179E
30 SNP.
Preferably, the compound fo be tested may be previously identified from synthetic
peptide combinatorial libraries, high-throughput screening, or designed by computer-aided

drug design so as to have the same three-dimensional structure as that of the polypeptide of



steps. The result of this nodeling is visualized on Figures 1, 2, 3, 4, and
5. Exanple 2: Genotypin of the SNPs c794g, c973a, gldlc, t1049a, tl1ll55a
al204g in a 30 population of individuals The genotyping of SNPsJilsSHa®¥#d on
the principle of the m nisequencing wherein the product is detected by a

r eadi ng Ofwa%fﬁ';"kéﬁd fl uorescence. The technique consists obPCHEP§YIH082SCent
m ni sequencing (FP-TDI Technol ogy or Fl darescence Pol arization Tenplate 30
SEP 2005 WD 02/ 079249 38 PCT/ EP02/ 04082 direct Dye-term nator

| ncor por aninm peid Eheneamca SECY U2 ANONZ, drofpenho ecddequenae grogusingahep kinfriceatidsy

PCR from.genoni.c DNA of .each i1 ndjyvidual of the popul ati.an, i.s PCR pr,oduct
s choserNEIERVEERHHER et |30 OBy aRind Ao BERRcT SLIP SIhea PRI he
SNP to bghgeggﬁtaﬁlﬂﬁgacﬁfsgﬁeﬁg%@glﬁﬁtigcqﬁe Kflfyg@g}@CR. 5 priners that have not

been used and the dNTPs ave not been incorporated, the m nisequencing
is carried out. The m nisequencing consists of |engthening an

ol i gonucl eot i prinmer, placed just upstreamof the site of. the, SNP, b

using & pol ycniﬁwa@r@s%zlpﬁwtmalﬁfr SOPFIE MEE CompRgi Rine & biglgica gty
product r i & L fge BEOcess is directly analyzed 10 by
a readi ngsg’g&%%apgrslhég P%%rdgg@g%@gﬁgpﬁlgfet hese steps, as well as the

readi ng, ar e) ambiaed wqterdce SHE@ IDaAM®. FOR pl ate. Thus, the genotyping
requires 5 steps: 1) Anplification by PCR 2) Purification of the PCR product
by enzymati &) 8nystdid sequescs compasEg:the AmEo agids ilednd Retwesn BeSIRGS et 209
Readi ng 5) ehahd ' The genotyping steps 1 and 2 are
carried outhlg'%gfﬁé san%ggg%ggﬁﬁgﬁg r]:ngg(: of the SNPs ¢794g, c973a, gl01
lc, t1D4%aovitded B, saril204@ adiiesegti@mss dndet fnahdbprempriscilfa SNPo (HddH and

20 of these ,{)ol ynor phi sms. 1) The PCR anplification of the nucl eotide
sequence Y24 he” | FNa- 21 gene is carried out starting from genonm c DNA

PR oer 6 pr oord BRUSEHSERD uih (X ERaled bR ) BaculiEtfe GEARH fo
268 i ndi \tigiidts dendritlt Setli tiatedtias Gyoolinavsele®? BERDOOS\CDS2/ DIRRER0S es,

PCT/ EPO2/ 04082 Ph to_enic Popul ationSpecific Ethnjc PQIpuI Ei onTotal % .
cytokine release by monocytes, in vitro or in vivo antiviral activity, cellular antiproliferative

15 activity on Daudi Burkitt's cell line, cellular antiproliferative activity on TF-1 cell line as
described in the experimental part. _

As mentioned in the experimental section, IFNa-21 containing both SNPs Q1 14H and
V127D (such double mutation shall be referred to hereafter as “Q114H/V127D”) differs from
the wild-type [FNo-2 in the following ways:

20 | A the Q114H/V127D mutated IFNw-21 possesses a higher capacity to stimulate TFN-
gamma release by CD4+ or CD8+ T-lymphocytes;
A the Q114H/VI27D mutated IFNa-21 possesses a lower antiviral activity in cell
culture infected with VSV;

As mentioned in the experimental part, the Q114H/V127D mutated IFNo-21

25  possesses a cellular antiproliferative activity on Daudit Burkitt's cell line which is lower than
that of the natural wild- type IFNa-21.

Also as mentioned in the experimental part, the Q114H/V127D mutated IFNa-21
possesses an antiviral activity in EMCYV mouse model which is similar to that of wild-type
IFNw-2, a capacity to stunulate 1L-10, I1L-12 and TNF-a release by monocytes which is

30 similar to that of wild-type [FNa-2, and cellular antiprohiferative activity on TF-1 cell line
which 1s similar to that of wild-type IFNw-2.

A new compound of the invention, such as previously defined, may possess a

biological activity substantially similar to that of the Q114H/V 127D mutated IFNo-21. .
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com ng from each one of these individuals constitutes a sanple. For all the
SNPs, thén‘F‘éﬁQdé%ﬁﬂ‘li-cat ion is carried out starting fromthe following 5

rinmers: SEQ ID. X n | : T T I :
At sense pri M9 PRI PR AR e Ao PR P Qe s hsriie
anpl i f3 cabi eRarfipledof hadIEdlic @heBichEBoPo@id, G96h a@%bﬁﬁﬁdtﬁﬁ%%ptff&liﬁﬂnmﬂi@ et de

620 to nucl eotide 1315 in the nucl eoti de sequence SEQ I D 10 For each
SNP, the e®@RPfsr oduct will serve as a tenplate for the mni sequencing 30

Sepa0oe w0 o211oR48. FTLERTA 0520400, 08, 8 0 ROSPUSR L A0 e Rl
reagent s condirGad @k N 14Mey 109D WPNdort Bl identification of a compound such as defined
above.
10 The present invention also concerns a process for the identification of a compound of
the invention, comprising the following steps:
a) Determining the biological activity, such as dendritic cell maturation, cytokine release
by CD4+ or CD8&+ T-lymphocytes, cytokine release by monocytes, in vitro or in vivo
antiviral activity, cellular antiproliferative activity on Daudi Burkitt's cell line, for
15 example;
b) Comparing:
1) the activity determined in step a) of the compound to be tested, with
i} the activity 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
20 the amino acid sequence SEQ ID NO. 2;
provided that said amino acid sequences comprise the Q114H/V127D SNP; and
¢) Determining on the basis of the comparison carried out in step b) whether the
compound to be tested has a substantially similar, or lower or higher, activity compared to
that of the polypeptide of amino acid sequence SEQ ID NO. 2, or of amino acid sequence
25 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
Q114H/V127D SNP.
Preferably, the compound to be tested may be previously identified from synthetic
peptide combinatorial libraries, high-throughput screening, or designed by computer-aided
30 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 Q114H/V127D SNPs.
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(ref: TFR384-k). The plate is sealed, centrifuged, then placed in a

t herrnocycler for 384-well plates (Tetrad of M} Research) and undergoes the
foll ow ng i nciublicaons PERridywlthase metivnds miy B4 £6& exfaaldlawed by 36 cycl es
conposed of 3 steps (15 sec. at 94 C. 30 sec. t 56 G 1 mn at 68 Q 2)
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enzymel“:;s1 &%%ﬁgoiﬁﬁ%%g%?ﬁ%sp 2(%rrly a%?’)(;l(r?@g? t he dNTPs whi ch have not been

i ncor por at ed -dusidengnt HenBChipkarpl (2002t Bancturh gepamidshshapipohd faturerofi dires
the single stranded DNA residues, in particular the priners which have not
been usedesigni Rgug Riscperlodayi 42il8&d07on is done by addition, in each well
of the PCR pl r i bxt ofs . [ 43~
reaction m xtur gdl{‘ gEC E)%r%%gée\rg ‘%‘?’ ]{a%@t &oﬁ'l %Q\A& 0 ?@ea%lel%rgg{g 1%%%&6 &Brgdlctwe
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Bi ot echE70092XSAP1 U/ 10.50. 5/reaction AP Bi ot ech070073ZExo |10 U )

10. 1114 eact i onBrbidgeoRe chistignM.cdwdor fiy Heiden180 (2001 trugaiysign by ang¢hise

R learning: support vector machines for pharmaceutical data analysis". Comput. Chem. 26(1):

5-14.
~ Kauvar L.M. (1996). “Peptide mimetic drugs: a comment on progress and prospects”
14(6): 709.
15 The compounds of the invention may be used for the preparation of a medicament

intended for the prevention or the treatment of one of the diseases selected from the group
consisting of cancers and tumors, infectious diseases, venereal diseases, immunologically related
diseases and/or autoimmune diseases and disorders, cardiovascular diseases, metabolic diseases,
central nervous system diseases, and disorders connected with chemotherapy treatments.

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

25 Kaposi’s sarcoma in the case of AIDS.

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, multiple

30 sclerosis, Crohn’s disease and ulcerative colitis.

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.
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Once filled, the plate is sealed, centrifuged, then placed in a 30 SEP200%
t her nocycler for 384 well plates (Tetrad of MJ] Research) and undergoes the
.follow ng i ncubati on: Digestion SAP- 5 EXO 45 mn at 37 I hosd 80 C.
The el ongMQ BHP78H%ni ni sequencing step is then carried out Cgﬁ%ftiﬁgbgrg%uct of
PCR digested by addition of a reacti oPfixture of 5 pl per prepared sanple.

The m ni sequengi : i i k di ng .
5) are spaci P fsties R JRREETEAAaS HIRRCHoARRE oF BeHRE hBh O Munked ), 09
10 Al t paiset,shdpsteagerodescri bed hereinafter precising the specific
condi ti ons us for each one of these | ymoy phi sns. 3) M ni sequenci ng The
sequences of ffﬂ@ CPBORY et dREGTNGn gRe ?é‘S?FLE‘Es‘g‘SrWBH%%U% & SMEESERRY
were de ' ' e entj des
ocat ed O L b R R o 8 I e Lot R b

PCR pb6odusisidtingtofaerthial visl tihfecoi? hehrg chrotdoblepatits BraddC DNAkgndsath at he
genotyping can therefore be done either on the sense, K stran

. or on. the

ant i sens8aisy-pethgleuireaias ndc 10T | mBteloid r deukamia. adryliBlg wwﬂpmé& follicular

Technol ogj : o] Wae) i ndi t he.. ence

of the m%lr@gh gg%ghccﬁﬁgnglgot%rﬁe rrIle ng.{n! Eg%/]g%rg%h g{satsg‘gﬁg%gm 5 ﬁle opqtn?% ’
-condi ti onlzigiaenedisdaot, Rafenganotitpisagas voIPRY tuirs tHae apedOpillowihg 60 heiduhen

for the genotyping c794gSEQ ID NO. 7: Sense: tgagggccttgat_actcet gganti sense
primer +deiienay, jevh g KAResiSetmseomy iy MipacasetAfcobad enfh epptakMats O gerrralanT a
'c9731§EQdiSQa§é|§). 9: Sense: actcatctgctacttgggaaanti sense priner + SEQ | D NO.

10: Antisensé: aaatttttctaggaggctctdGIP-R110 + ddTTP-Tanra g1011 cSEQ | D NO.
11: Sense: ttttccactgaacttaaccaanti sense priner + SEQ 1D NO. 12: Antisense:
gcttccaggtcattcaget gddGIP- R110 + ddCTP-Tanra t1049aSEQ I D NO. 13: Sense:
agcct gcg# D BAL (I Ly primer + SEQ ID NO. 14: Antisense:
999929t CEeLiGRATC REAAHAT TR Lihdindd T ed 37 2 g AR o Dot seq
gagaagaaatrdacdg S D B QO TTD NO 0 A ENST.
gct ct gac aameintecHe e HAT PO R @1 & isd MTORIF a it Faad PX4g SIEDof BheN@oted encBdad by
tgagggectcte ttatcasense I nmer t+ SEQ I D NO. 18: Antisense:
t aat Ct't t et g&aaaat- e DI ¥ AL Bl

In a first step the three-dimensional structure of IFNo-21 was constructed starting

avs

from that of [FNo-2 whose structure is available in the PDB database (code 1ITF) and by
using the software Modeler (MSI, San Diego, CA).
The mature polypeptide fragment was then modified in such a fashion as to reproduce
20  the mutation A19G, Q79K, Q91H, V104D, C139stop, and K156E.
A thousand molecular minimization steps were conducted on this mutated fragment
by using the programs AMBER and DISCOVER (MS!: Molecular Simulations Inc.).
Two molecular dynamic calculation runs were then carried out with the same program
and the same force fields.
25 In each case, 50,000 steps were calculated at 300°K, terminated by 300 equilibration
steps.

The result of this modeling is visualized on Figures 1, 2, 3, 4, and 5.

Example 2: Genotyping of the SNPs ¢7%g. ¢973a, ¢1011¢, t104%a, t1155a, al204¢ in a

30 population of individuals

The genotyping of SNPs is based on the principle of the minisequencing wherein the
product is detected by a reading of polarized fluorescence. The technique consists of a

fluorescent minisequencing (FP-TDI Technology or Fluorescence Polarization Template-



The m ni sequencing of the SNPs was first validated over 16 sanples, then
genotyped over the set of the popul ation of individuals conposed 5@‘6%"
i ndi viduals and 10 controls. 30SEP2005 WO 02/ 079249 PCT/ EP02/ 04082 4 e
el ongat i owd)%fd%ﬂigsequenci.-ng step is then carried out as ingirgegre@desn the
follow ng 'ta Y€ **niti al vol . per Fi nal S;g?pl i er Ref er enceReact ant conc. t ube (
d)conc. OmEl ongation Buffer'51i preparation(X LifeOn requestM niseq Priner

(- M 100digekt Toeha@hingiop SfeodporBidNy. Bi ot ech27-2051ddNTPs ( .i M 2.50. 250. 125
(61,71,81)-012 are non | abel edof eachof each Nel 472/ 5ddNTPs2 (}tM2 _0.125 5

NENand Nel 49%heminisequeapiwidsipefarmed@nzepiodegiamnmdifiedyrPGR djomn senenpe D¥AAP
Bi ot echE79000QZTher 3.2 U.d 50.4 U t P05 13. 125
0 oot oo peRE S 3P BB Ridhahis BoktBidionls SR3RL I Pt Efatt ot
conposededifersfhe duMicl fdgSor6dntRifing, the INPid K gen@tﬁpéﬁﬂ ARaQlimiketisdVbMatel 2Carnd

40 %gl ycerol . For the ddNTPs,” a mi xture of the.4 bases is carried out
accor gi ngrimerst thet guivg nmetpbéepmissduaidedhe AN TP tist havasen béeni icerpmzated, the
(wi I d-type .nucl eati de/ nut at ed nucl eoti de) conposing the functional SNP are
| abel ed,g’é‘P???é‘Fn‘?lﬁgTsa?ﬁrﬁ? 8Pt i n R110. For exanple: For SNP c973a, the

m xture of dd i : : ; : : of
ddATP non- | abg{gg@%&gﬁgﬁhmﬁﬁo? offists of (1%‘%17%4“% AU RU R, plackd sl 0

gM of ddiffeimmoé thabeited)f, the- SNP5 Uy afsirgd GTRolymeBads pitywie daGTRuomhabeddst| ed
and 0. GZEidQMcyquc egn eps. %%%rl}gu%? lreesgl)ti'ng from this lengthening process is directly analyzed
10 by areading of polarized fluorescence.
All these steps, as well as the reading, are carried out in the same PCR plate.
Thus, the genotyping requires 5 steps:
1) Amplification by PCR
2) Purification of the PCR product by enzymatic digestion
15 3) Elongation of the oligonucleotide primer
4) Reading
5) Interpretation of the feading
The genotyping steps 1 and 2 are carried out in the same conditions for each of the SNPs
c794g, ¢973a, g1011c, t1049a, t1155a, a1204g. The steps 3, 4 and 5 are specific to each one

20 of these polymorphisms.

1) The PCR amplification of the nucleotide sequence of the IFNa-21 gene is carried out
starting from genomic DNA coming from 268 individuals of ethnically diverse origins.
These genomic DNAs were provided by the Coriell Institute in the United States.
25 The 268 individuals are distributed as follows:



15 Once filled, the plate is sealed, centrifuged, then placed in a
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honogenoup groups of nucl eoti dg,&esermes havi ng di ffergent gengtsypgs

Middle-Eastern 20 54,1
Subtotal 37 13.8
Southeast Asian Pacific Islander 7 41.2
South Asian 10 58.8
Subtotal 17 6.3
South American South American 10 100.0
Subtotal 10 3.7
Total 268 100

The genomic DNA coming from each one of these individuals constitutes a sample.
For all the SNPs, the PCR amplification is carried out starting from the following
5 primers:
SEQ ID NO. 5: Sense primer: GGTTCAAGGTTACCCATCTC
SEQ IDNO. 6: Antisense primer: TTTGAAATGGCAGAAGTCAT
These nucleotide sequences permit amplification of a fragment of a length of 696
nucleotides, from nucleotide 620 to nucleotide 1315 in the nucleotide sequence SEQ ID NO. 1.

10 For each SNP, the PCR product will serve as a template for the minisequencing



may be obtained. The use of the Allele Caller@software permts, once the
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not detected in the|population pf i rmgiovi dual sQsp6pkor| SNR g81204¢, the
genotype ijs I n theory either hojozygoig AA of.sRghgrogygote AG iy
honbzygotel GG in the tested indvigddabk) I nf reality, and as shoygadbigh 9w, the
honozygot e[ geNotype |GG 1§ not dFTR&LBMInE (€ popul at| on ofj I ndf vi duals.

The- resul tSTOf The distribution of tNE determ ned germtyp@s in the

popul ation of individuals and the calculation of the different allelic

f requenci es fDhest heag“nmﬁl\lﬁs digttibdicddinaa élacR PER athachmgrﬁ&élhefeﬂslptrmde‘cg by

tables: 30 SEP, 2 45 EP02/ 0408 g,(A42G Ph to enic
Popul 2t |%§‘|38{1%1KTF? &%@oﬁ o coptrfes ReaPIEAG03 Uesgrnopycler for
9.3) 4590359@%9@%13&5 (Tetrad of MJ Research) and undergoes the following incubation: PCR
Cycles: 1 min at 94° C, followed by 36 cycles composed of 3 steps (15 sec. at 94° C, 30 sec.
at 56° C, 1 min at 68° C).

2) The PCR amplified product is then purified using two enzymes: Shrimp Alkaline
10 Phosphatase (SAP) and exonuclease I (Exo I). The first of these enzymes permits the
dephosphorylation of the dNTPs which have not been incorporated during the PCR
amplification, whereas the second eliminates the single stranded DNA residues, in particular

the primers which have not been used during the PCR.
This digestion is done by addition, in each well of the PCR plate, of a reaction

15  mixture of 5 pl per sample. This reaction mixture is composed of the following reagents:

. iti Vol. per ;

Supplier | Reference | Reactant Ié‘;::il tabe (ppl) Final eonc.
AP Biotech | E70092X SAP 1 U/ pl 0.5 0.5/reaction
AP Biotech | 070073Z Exo I 10 U/ pl 0.1 1/reaction |
AP Biotech | SUPRISY B“ff&)SAP 10 0.5 ]

| H.O Qsp 5 ul 3.9
PCR 5l
product
Total vol. 10 ul




Amerind151510015 Cari bbean101010010 Eur opean Caucasoi d999910099

Mexi can101010010 Non- Eur opean Caucasoi d373710037 Northeast Asi an2dAcEPARB
Sout'h Aneri can101010010 Sout heast Asianl72,9(0, 8.6)1694,115,99 7

.Tot al 2681, 1(0. 2, 2.0)26297, 862, 2268 c973a(QL02K) Ph to en

Popul at i o020 P2E5% C ) CCUCA% AA% Tot al  Afri can AnericanSgﬁgyﬁﬁﬁgﬂwz

Amer i nd151510015 Cari bbean101010010 Eur@bean

Caucasoi d991, 5(0, 3. 2) 9697, 033, 099 Mexi can1091009 Non- Eur opean

Caucasoi d371, 4(0, 4. 0) 3697, 312, 737 Northeast Asi an202010020 Sout h

Ameri canl101010010 Sout heast Asianl71710017 Tot al 2680, 8(0, 1.5) 26298, 541, 5266

N Gy NEN I RO RN R oL TR R
Ca ' , : ' -

Gess 0 oy 18,8l RIS S B
Sout h&astEXAS 48vhinla 3O@L 15 Tohat 8680, 2 (0, 0.6)260 99,6 1 0,4261 30 SEP 2005

WO 02/ 079249 46 PCT/ EP02/ 04082 t1 049a V127D Ph to enic Po%ul ation Totalf
(95% C) TT %Ih& Slengetion st minKARncHe Alsaris dhgisoariod (ot om By 4809wt f1PORo49

digested by addition of a reaction mixture of 5 pl per prepared sample.
The minisequencing 3) and the reading steps 4) and interpretation of reading 5) are
specific to each SNP ¢794¢, ¢973a, gl011c, t1049a, 111552, al204g.
10 All these steps are described hereinafter precising the specific conditions used for
each one of these polymorphisms.
3) Minisequencing
The sequences of the two minisequencing primers necessary for the genotyping were
determined in a way to correspond to the sequence of the nucleotides located upstream of the
15 site of a SNP according to the invention. The PCR product that contains the SNP being a
double stranded DNA product, the genotyping can therefore be done either on the sense
strand or on the antisense strand. The selected primers are manufactured by Life
Technologies Inc.
The following table indicates, for each SNP, the sequence of the minisequencing

20  primers that have been tested and the optimal condition retained for the genotyping:

SNP Primers tested Optimal condition for the
genotyping

¢794g | SEQID NO. 7: Sense: gagggocttgatactectgg antisense primer +

SEQ ID NO. 8: Antisense: gagagaticttcceatttgt ddGTP-R110 + ddCTP-Tamra
¢973a | SEQID NO. 9: Sense: actcatctgctactigggaa antisense primer +

SEQ ID NO. 10: Antisense: aaatttttctaggaggctet dGTP-R110 + ddTTP-Tamra
gl0llc| SEQ ID NO. 11: Sense: ttttccactgaacttaacca antisense primer +

SEQ ID NO. 12: Antisense: gettccaggtcattcagetg ddGTP-R110 + ddCTP-Tamra
t1049a | SEQ ID NO. 13: Sense: agcctgegtgatacaggagg antisense primer +

SEQ ID NO. 14: Antisense: geggagtctcitccacccea | ddATP-R110 + ddTTP-Tamra
t1155a | SEQID NO. 15: Sense: gagaagaaatacagcecttg antisense primer +

SEQ ID NO. 16: Antisense: getetgacaaccteccagge | ddATP-R110 + ddTTP-Tamra
a1204g 1 SEQ ID NO. 17: Sense: tgagatccttctctttatca sense primer +

SEQ ID NO. 18: Antisense: taatctitcttgaaaaattt ddGTP-R110 + ddATP-Tamra

The minisequencing of the SNPs was first validated over 16 samples, then genotyped

over the set of the population of individuals composed of 268 individuals and 10 controls.
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Cari bbean1091009 European Caucasoi d993,%6(1.0, 6.2)9192,97 7,198

Mexi can1010100:0 c[NpRatiat @B E@hifeduemsng 140087 chiatddheats tas Antira®ad2 @i Qha0
Sout h Americanl101010010 Sout heast Asi anl71710017 Total 2681, 5(0. 5,

2. 5) 25797llo8ing tale4 1a1204 (K179E) Ph to enic Popul ationTotal 1 f(95%

d ) AAYAQ 86— YFot-al—Africanr—American505016656 -
Aneri nd153, 6(58, 10.4)1392,917, 114 Cari bbean1010[LodrdirEu; anRR3r Final
Caucasoi d991 59pplies 1) g Agferenss 5999 MERGAEHAT 010, D( 0528, 1) &80 ( RBRO, @1e
Non- Eur opg¢an Caucasoid372, 7(0, 6. 4) 3594, 625, 437| Nor t heast

Asi an2017,/5(5.Gw9. 33 1365, 07354 02BloSmtiomBWireT | canl1Q5, 0(0, 14. 6) 990,,0110¢, 010
Sout heast |Agireibidiy 10017 Tot al 2682, 8( XX4, 4. 2) 25294,415%, 6267 3 0 SEP 2005 WO
02/ 079249 {47 PG EP02/ %Or%mét” t MénighGumet@iMle| - | repreggnts thg nurpber of
i ndi vi dual sTechn%giaoﬂ esent$ the percewnvade of | ndividuals in the speciific

sub- popul at i . 27-2051 ddNTPs” ( M) 2.5 0.125
Ab'Biotech | " 17k1v01 | 2 are non labeled ofeach | 0% | ofeach
ddNTPs? ( pM)
NEN Nel 472/5 2 are labeled with 2.5 0.25 0.125
and Nel 492/5 of each of each
Tamra and R110
APBiotech | E79000Z | Thermosequenase | 32U/pt | 0125 | 942
H.O Qsp 5l 3.125
digested PCR product i0
Total volume i5

! The 5X elongation buffer is composed of 250 mM Tris-HCI pH 9, 250 mM KCl, 25 mM
5 NaCl, 10 mM MgCl, and 40 % glycerol.

2 For the ddNTPs, a mixture of the 4 bases is carried out according to the polymorphism

studied. Only the 2 bases of interest (wild-type nucleotide/mutated nucleotide) composing the
functional SNP are labeled, either in Tamra, or in R110. For example:
For SNP ¢973a, the mixture of ddiNTPs is composed of:
10 - 2.5 uM of ddCTP non labeled,
2.5 M of ddATP non-labeled,
- 2.5 uM of ddTTP (1.875 uM of ddTTP non labeled and 0.625 pM of ddTTP Tamra labeled),
- 2.5 uM of ddGTP (1.875 pM of ddGTP non labeled and 0.625 pM of ddGTP R110 labeled).

15 Once filled, the plate is sealed, centrifuged, then placed in a thermocycler for 384-
well plates (Tetrad of MJ Research) and undergoes the following incubation: Elongation
cycles: 1 min. at 93° C, followed by 35 cycles composed of 2 steps (10 sec. at 93° C, 30 sec.
at 55° C}).

After the last step in the thermocycler, the plate is directly placed on a polarized

20 fluorescence reader of type Analyst® HT of LJL Biosystems Inc. The plate i1s read using
Criterion Host® software by using two methods. The first permits reading the Tamra labeled
base by using emission and excitation filters specific for this fluorophore {excitation 550-10
nm, emission 580-10 nm) and the second permits reading the R110 labeled base by using the
excitation and emission filters specific for this fluorophore (excitation 490-10 nm, emission

25  520-10 nm). In the two cases, a dichroic double mirror (R110/Tamra) is used and the other



5 - the allelic frequency represents the percentage of the nutated allele in
the specific sub-population, - 95 %IC represents the m ni nal agg]r mﬁtﬁl
interval of confidence at 95 % It is necessary to specify that
:c973a, for exanple, the allele g read in antisense corresg‘%[}%g) ﬁ %lg

all el e c r¥ad2PP2éense, and is related to the presence of %ff? m ne
(Q at position 102 of the inmature | FN&321 protein sequence and therefore

t hat the alcgele t e ad in antisense corresponds to the allele a read in
sense corFESPORUFRG ers[?fea lysine (K) for this position in the sequence of

t he correspordhiightP Strighn. By exam ning these results by phyl ogenic

popul ation, and by SNP, it is observed that: 15 - for SNP c794g, the 6

het er ozygot e Atiatiugtoriwait s CG come fromthe sub popul ati ons African American
and Sout heast for c973a, the 4 heterozygote individual CA cone
fromthe sublésgﬁ?ﬁi)%mnﬁng OLES%m and non- Eur opean Caucasoid. for SNP
9101lcs the uRivwWiNGa hgtLEOINPQLe i ndividual GC comes fromthe sub- 20

opul ati on European Caucasoid. - for SNP t1049a, the uni que heterozygote

I ndi vi dual TAwitig®idrizetmort Pogv‘sllb popul ati on African American. for SNP

tl 155a, the het erpzygot e i ndivi dual TA cone fromthe sub- popul ati ons
African Aneri %tﬁS%FHngE%Feogé%WCCaucasm d. 25 - for SNP ai 204g, the 15
-het er ozygot e i sub- popul ati ons Anerind, European
and non- Eur opliehgﬁséﬂggt%é%lfﬁeap nggﬁmlﬂ%rtheast Asi an and Sout h Aneri can.
-30SEP2005 WO Daihio pdlariAS: daasiph e 3. Expression of natural wild a
‘PCT/ E‘F(SZ/ 040r8§ | FNa- 21 and A42G QLO02K QL14HCV127D, K179E nutated .l FNa-21 in
yeast 18) O or?'Af IFAHAGE hat ural wil d-type | FNa-21 and nutated | FNa-21 in the
eukaryote exprges n t L C o] e q S ng
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19: S 20: Anti
B R ADURID 20 e sl

MP =1000(// - g L)/(// + g.L).

In this calculation, the value L is weighted by a factor g. It is a machine parameter
that must be determined experimentally beforehand.

4) and 5) Interpretation of the reading and determination of the genotypes.

The mP values are reported on a graph using Microsoft Inc. Excel software, and/or

20  Allele Caller® software developed by LIL Biosystems Inc.

On the abscissa is indicated the mP value of the Tamra labeled base, on the ordinate
is indicated the mP value of the R110 labeled base. A strong mP value indicates that the base
labeled with this fluorophore is incorporated and, conversely, a weak mP value reveals the
absence of incorporation of this base.

25 Up to three homogenous groups of nucleotide sequences having different genotypes
may be obtained.

The use of the Allele Caller® software permits, once the identification of the
different groups is carried out, to directly extract the genotype defined for each individual in

table form.



The PCR products are inserted in the eukaryote expression vector pPicZa-
TOPO under the control of the hybrid pronoter AOXl inducible by nethanol
(TOPOTM cl oning; Invitrogen Corp.). 15 This vector permts the pgtﬁrpqu[ggods
expressi on of eukaryote proteins in the vyeast Pichia pastoris. After
checki ng fooét}’%zgycl eoti de sequence of the region of the vecteroreamsng for
the recomBichant proteins, the vector is4Ainearized by the Pnel restriction
enzynme, and the P. pastoris yeast strain (Invitrogen) is transfornmed with
t hese reBesdisndiiic mitlsequatcassionthe PO cE4 b9 et ertdllond 043 xbisdasaidddpen P.

pastoris and purification of the natural wild-typ | FNa- 21 d nut at ed
| FNa- 21 pr ot et herogpistion of dhe BRNAYIng PEASCES: ﬂ@odeqﬁimanatmfatﬁ%apw%ofef

phosphat B BU§Rs P cpRflinn oo At KR K il P R bR caR R B

nat ural wiihgtlieypepiskNecrdtdabotdrat coding for A42G Q 02K, QL14H VI 27D, or
KI 79E _nmut ated | FNa-21, were carried out for 24-48 hours at 30C at an
agi t abi on of POUSNBAP4bike gotyaers i thepphgithephamoryiote GG o belpwarenis GG,

saturatin Ll ul ar~densit Qrr.es ding 1.0 an; 3 tigal Sj f 12
measur edog{l&go%ﬁé\? ZEI ggiglp Eheo S‘%édncﬁ?e”n#l?ﬂi P'l ll%ghﬁégﬁd ?%g}og%chfﬁ%veg'%g}m%é’zy ,
250 nL ofeiMipe Mkﬁ@@d&?eo&daeiﬁttﬁ@g%plﬂ%diﬁ@ﬁhdﬁlﬂdaﬁ@t1 1.34% YNB, 0.5% 30
SEP2005 WO 02/ 079249 PCT/ EPO2/ 04082 49 Met hanol, 100 nM pot assi um

phosphat e, 0. ¥on§NPicOd3a, heogdnetynd is ilpiheomheithex bemozygsie 6F, phhetprogygdts G4,

t hen i nduced b t hanol, af a .f.i nal oncent.ration aof 1% .for .24 hours at 30
¢, “wi th AhncgpbebtoaAgh htesEaindF e Raibd and % Sravhibend i holohRefonce
of the shenalpPeAtisder &eguanaendbopdlfioéiRadaclor ", upstream of the
codi ng sequence, the proteins are secreted by the yeasts in the culture

medi um The alFph&NPaghlddc,i the rgahotygpe iy it ltleave ditbkrr hiampzygetepbOg o5 hietegozyBote

I i trif th tein,l i fi.ed by HPLC st i f
he. obt alhedo GBPRECALC 16 thh testhy dndimali T8 iepliS a0l €5 Shoe orlengn e O
(Labscal fombtjadd ferPPRRREE is\idtldeReteR)in thobdRRRNRY ratigidabsi s permits a ten

times concentrati on of the yeast supernatant in a buffer of 50 nM Tris-Cl
pH 9.0, 25 mvVFRRENP tTiPaf the genetipe mendheap kitherdtompzyeetsi s ophoteedzygptecbier y

by affinit I . : A h P i,2). T

of trig prolamifhe e 3T Leldana B e FERL RE R E BB, B B Wi
by el ect pomippeass abt Rt ighhé yosulatich MintihedRider hand by

i Mune- det ecti on %ﬁtgl%zem fic anti bod% directed agai nst the |FNa-21

protein. At tHosS hideganotype of inttheorpeshen horatzygotedrlo or hpsranyghter TAhan
5% or homozygote AA in the tested individuals. In reality, and as shown below, the homozygote
genotype AA is not detected in the population of individuals.
20 For SNP al204g, the genotype is in theory either homozygote AA, or heterozygote
AG, or homozygote GG in the tested individuals. In reality, and as shown below, the
homozygote genotype GG is not detected in the population of individuals.
The results of the distribution of the determined genotypes in the population of
individuals and the calculation of the different allelic frequencies for the 6 SNPs studied are

25  presented in the following tables:



In a second purification step, a gel filtration permts buffer EXChg(S%EW
the <collected fractions corresponding to | FNa-21 proteins agai nstJ

Tris pH 9.0, 25 20 mMNaCd . The last step of the purification consists of
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CD40, wmwme

dendr i fagidgBhicPopfndh SO %E“ POFPar 95kt ) GG % GC % CC % Tofal
African American 49 100 49
Amerind 15 15 100 15
Caribbean 10 10 100 10
Eurcpean Caucasoid 99 0,5 (0, 1.6) 92 989 1 1,1 93
Mexican 10 10 100 10
Non-European Caucasoid 37 37 100 37
WNortheast Asian : 20 20 100 20
South American 10 10 100 10
Southeast Asian 17 17 100 17
Total 268 0,2 {0, 0.6) 260 996 1 04 261




25 that obtained without IFNa treatnment, to provide a control with
non-stinmul ated dendritic cells. The nedi an val ue of the neasures ?f] S1EP 005
fluorescence intensity for each marker and for the three experinenta
condi tions (ﬁ;&@r—,@ﬁged as arbitrary unit, are presented in tper/drobbwseng
table: 30 ‘:"‘»VO SEP 2005 WD 02/ 079249 51 PCT/ EPO2/ 04082
HLAHLACD40CD80CD86CD83CD1la ABCDR No stigmul ati on641332425141526

W1 d-type87281331764515155 | FNa-2 A42G nut at ed761271173758209 | FNa-21 Q

114HIV 1 < B SN & B4 R Jo T === T 7
| FNa- 21 resulfs of this test i1049; L ] 21
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this stinffigfofyeriPhect bpi hi[ghdr t hén 3i%at | tBL wil dePype | FNR-2. |5

b) Effect}AP® 114H V 127D of° KIy9E nut ated | FNd4217%n cyt oki ne rel pakle jby
T | ynphd&piEsan nmunonodul pt of tivity of QLI4HOVITOPD, or K179E nuf atbg

| FNa- 21 whdropeansesurappidst i gt et byl measuri ng cyt qiéne’@el ease by T 98

| ynphocyt ¥exigttaced in pres Fncéo off 10 the corregpgéndi@¥y nut ated | FNa} 210
prot ei ns pieBrEHfopeandraugpscidopit & stlffong antigen ($B8) 199 order to mim ¢ &h
i mune r elodirset Asipai nst  an| agdft eslsi on. This test] 2las’® so perforned]|i4f
presence [SputhiAmgritappe | FNat 2 Used| as control and ®hod¥n as represent at1de
of the | nSeyhest dsdmerci al | prdduct. To do so rfi7ph&%al bl ood nononticl?e
cells (P lwere jsol f 12660 h hy (01%8.60onaR i N4 f of 26

hours in an appropriate nediumcontaining anti-CD3 and anti-CD28 anti bodi es
or SEB. I each culture was adde or \%

P-9 ]
127D, or JRhHéfEmicBopilattbnl FNaTathl INTf er g@seqpljati amr, 1%l ymphotyiAds %er Fotal
ext racel | AkREh SmbrdaR! 1 €0 W 4003, @,13.0) BOFIT 17- CDY anlﬁm@% or
anti - CD3, fanAkd - CD 8 and a anti bodies, gng i fggracel lularly |abegljed
W t h specjchhinheant | bodi es 10 g 100 9
European Catcasoid 99 3,6 (1.0, 6.2) 91 929 7 7.1 98
Mexican 10 10 100 10
Non-European Caucasoid 37 37 100 37
Northeast Asian 20 20 100 20
South American 10 10 100 10
Southeast Asian 17 17 100 17
Total 268 1,5 (0.5 2.5) 257 97,0 8 3,0 264 |
a1204g (K179E) l
Phylogenic Population Total f (95% Cl) AA % AG % GG % Total
African American 50 50 100 50 {
Amerind 15 3,6 (0, 10.4) 13 928 1 7.1 14
Caribbean 10 10 100 10
European Caucasoid 38 1,0 {0, 2.4) g7 9880 2 20 99
Mexican 10 10,0 (0, 23.1) a8 800 2 200 10
Non-European Caucasoid 37 2,7 {0, 6.4) 35 946 2 54 37
Northeast Asian 20 17,5 (57, 29.3) 13 650 .7 350 20
South American 10 50 {0, 14.6) 9 900 1 100 10
Southeast Asian 17 17 100 17
Total 268 2,8 (1.4, 4.2) 252 944 15 5,6 267




20 directed against Thl-type cytokines (IFN-garnma) or Th2-type cytokines
(I'L-10). Fluorescent cells were anal ysed usi ng FACScal i bur and IﬁlSIEb]%t
software. The results obtained indicate that nutated | FNa-21 proteins and
Wil d-type 3 0 S E P 2005 WO 02/ 079249 PCT/ EP02/ 04082 . 52 pl-EFNayZefg) not
stinmul at e YQO¥H92Hd | FN- gamma rel ease and, thus, do not activate T -

| ynphocytes in absence of SEB. In contrast, nmutated | FNa-21 proteins and
wild-type [|FNa-2 stimulate cytokines (I 1470 and | FN- gama) rel ease by

SEB- activated T- |ynphocytes as shown in the table below This table
represents the cytokine release by 5 T-1ynphocytes in presence of SEB,
expressed as percénthegbood tablke CD4+ CD69+ cells or CD8+ CD69+ cells for the
CD4+ T-1ynphocytes and CD8+ T-1ynphocytes, respectively, and the percentage
of CD69+ cells onMNuspgsengsshe sumber of jdgdduals) FN ganmal L- 10CD69+ cel | s/t ot al

Negative control 14. (Ld- I .2 " |+ +Q 114H V
127D 38. 914. 64. 67% ‘%ﬁlﬁg%? ?%%%&%@B%gﬁéﬁg%ﬁﬁ%ﬁﬁﬁ%m

control 8. 330. 654. @ Alfelid fieypacy Fedeesgdhid th, c%ﬁih?e R tHeDBateDaRN A Ald HEETND
32.244.9114. 98 | FNa- 21 K179E 28.283.813.48 | FN(x-21 10 These results clearly

dermonstrat e t¥hapor@lativaH v 127D nutated | FNa-21 and K179E nutated | FNa- 21

g ot L 2L s Y b Ch R SRR B b e PB4 320 OO0

interferon gamm wmw@éss@? 10Yspdcifyy IBheGYIIeS cH P3N e @aniple, RhESBE16 & Rfad iR
nut at e - or nut at e - an I n presence o

114H V 127D mutated | FNa- 2 KI "79E mutated I'FNa-21 th f

‘wi | d- 15 typentisEnse gorrespolistieche allelerirepyl v s3ase oandkis relBtedh toathe gpresenee 2f aon

cytoki ne,pel eage by mnocyles B nably,. | muganodyl atocy activity o 0.
that the allele t read in antisense corresponds to the allele a read in sense corresponding
to a lysine (K) for this position in the sequence of the corresponding protein.

By examining these results by phylogenic population, and by SNP, it is observed
that:
15 - for SNP ¢794g, the 6 heterozygote individuals CG come from the sub-
populations African American and Southeast Asian.
- for SNP ¢973a, the 4 heterozygote individual CA come from the sub-
populations Eﬁ:ropean and non-European Caucasoid.
- for SNP g1011c, the unique heterozygote individual GC comes from the sub-
20 population European Caucasoid.
- for SNP t1049a, the unique heterozygote individual TA comes from the sub-
population African American.
- for SNP t1155a, the 8 heterozygote individual TA come from the sub-
populations African American and European Caucasoid.
25 - for SNP al204g, the 15 heterozygote individual AG come from the sub-
populations Amerind, European and non-European Caucasoid, Mexican,

Northeast Asian and South American.



20 I FNa-21 was investigated by neasuring cytokine rel ease by nonocytes in

absence or in presence of a bacterial toxic agent (LPS). This t;sﬂt ggyamgal'so

performed in presence of 3 0 SEP 2005 WO 02/ 079249 PCT/ EP02/ 04082 5

wi | d-type yE5hags2used as control and chosen as represent at i MET/BPOZFE82 nt r on
commerci al product. To do so, human peripheral blood nononuclear cells

(PBMC) were isolated from healthy donorsand their phenotype was anal yzed

to deternmine the relative amount 5 of CD64+ CD4dimcells (CD64 and CD4di m

are markers fiyaniple008. nBanesias) of Ahfteral anvilbvigpe NITERL-ZTIU| knd e A4RGes 18BN

were incubated in the culture mediumalone (not stinulated cells) or in

presence of AFKY | £ (Vg hathveaskture, 4 p g/nL of wld-type

| FNa- 2 or nut re, cells re

extracel | ul ar3ly-f2 S NAHHAG WO TR AT N Lo #HG IS F—Nﬁl—i‘lhﬁl@a@é%rly

| abel | ed 10 -x & 81?9- 1 ﬁni&_ jes directed against Thl-type cytokines

( TNF- al pha), = 5

FACScal i bug and CeffeQuesdotef deaérRes Th&ink Fo+ MieS naBirai paedof Ml Sakal Wikitype

nmut ated |1 FNa-21 proteins and wil d-type FNa- 2 do not stinul ate cytokines

(1L-10, |L-12Fhed2IThiEd 2143kh)Q HPKe a3 Bl 4HVARERNEd 76F miGiddPENA-31 aom amgpdifiedi n

presence of LP QIl. 14H VI 27D and K 179E_ nut at ed, |. FNa- 21 ,prot ei ns and

wi | d-type |ka§9§%@ﬁwa|aam fedenimic PNA from an in m%ﬁ“%mpé) é?tslf?&ygotﬁg%%zge
by nonocyt es i tabl e below. This table represents cytokine
rel ease by n‘%ﬁrg%}?ﬁé@%m%ggsence of LPS, expressed as percentage of the

CD64+ CDAdi m cel | sThe ROR prinerpperadninggeacioin GgHficationéd+ cel s on total
cells. 20 CDAdi m CD64+ |.L-10]l L-12TNF-acells/tota

St at1 8016, 215, S5 IDRNR. 1-ence Dyper HENRASCIREC IBAGATECAL 2
Q 14H V127050. 6331035658, A0 A RNes @ prSkAOREA TR0 aBR LA ARTLTTNG

Exanpl e 5. Eval uati In vitro antl erative activity o

114H'V 127D, and Kher PERMptched heNasddedin @ik elRarfbidaexgrasihobtast pPifZa-
Daudi Burkitt's cell line proliferation 25 These tests are carried out on

A42G Q 102K, TQPQ@1undey the7pontagldokitheehydbrd SERnoR05A M 10 idedde by methanol
(TOPO™.-cloning; Invitrogen Corp.).

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

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

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

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

20 expression vectors.

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

IFN-21 and mutated IFNo-21 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 natural wild-type IFNa-21 or that coding for

A42G, Q102K, Q114H/VI127D, or K179E mutated [FNo-21, 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% veast extract, 1.34% YNB, 0.5%



PCT/ EPO2/ 04082 54 nutated |FNa-21 proteins and wld-type | FNa-21 protein.

Cells (human Daudi Burkitt's |ynphoma cell line, hereinafter caB0eftPMBudi
cell's") cultivated beforehand in a RPM 1640 nedi um (suppl enented with 10%
-fetal calf serumand 2 rr.' ' of L- Qutamne) are inocula ' “yel |

pl ates at W&yl ar density of 4.104 cells, well. 5 In %gghﬂﬂ\ﬁgﬁ&fd\%audi

cells are placed in contact of increasing concentrations of either nutated
or wild-type |IFNa-21 proteins. For each 4®Na- 21 to be characterized, final

concentrati 0; . t . ﬁ@u@ cells are then
i ncubat ed fgipﬁi'g%B%l’ é?‘?w&%%é‘%%ﬁ%\ﬂc%&%ﬁﬁgﬁ\%ﬁ %;Hﬁltl e 'tl)J)piti bl ue reagent
(Uptima) is addedThe® dxpessivhtof ke fioein aketinh elutedriol irhethatndlont iz fidkd

quantified by nmeasuring the f,I) uorescence emtted at 590nm (e{ci tati on
560nrn) af t FOPGPRTRRE A lghdPr Hehowa abpl | hotiBhen gataionpiihe cylturprlask at 180
antiproli fer&,&[’*ve activity of nutated or wild-type IFNa-21 is based on the
measur enent s *of the | C50 corresponding to the concentration of |FNa-21
inhibiting 50% obuthe theljreghowtd]. thtSsikedl paptide excedricaest die Calptha tfacwr", at

| east three experinents have been carried out in triplicates, which permts
the deter m narstispmoH thy eoding pesynsecsioe piotaies psrseergied Myrlis-yeasts irpke pulture

~correspondin e&f)urrf.tf% \éfprll}ggac%r-i%gg&%@%&%’g@ ?g%%ﬁhggce%gé ein over the val ue

-of the wild-Type proF erm resurts are coll ected

in the follow ng Th@hlsgir(sidﬁ b cakeifiszekSandah& frotdig ishaiitar s, HeviCaith@iny from
W | d-typeAd2GQL02KQL14H V127DK179E 1 FNa- 211 FNa- 211 FNa- 211'FNa- 211 FNa- 21 | C50
"M 1. 022. 551. ths phtayxd spperratento wi | d-type/-2. 15 (0, 78) 1. 30 (0.24)13.10

(3.06)3. (0.83) tate his .t g nst rat es a | AHls-ar

anti prol |Y erati velnggt]?r%_isfg\‘]‘%%rgﬁaua& SI(%:Itealﬁllt%a(mgf @ahgca%dff&inoglw@%2%,11%3%63
K179E mut at efbllbfida-b31a Blabfsti fEmis d eweiméNedhcthiadionOff the lydadtyogednbtat 2la | n
particular, the cellular antiproliferative activity on Daudi cells is

appr oxi mat el §ufiay of §0 1M TiseC) B0, 2A Madee of Q 114HIV 127D | FNa- 21 by
25, comBaL son 4 B AL GNPl b MRS T ko FELY Shpeha ol
QL14H1VI127D, sephgkokd (QEmmAaieshat NaarRlachsTI® sresepivé@bp afeestotin Ti-thk collected
Y Ol G Sions is verified, on fhe oni hand by eloctrophbresis of DS PAGE type and on the
other hand by immuno-detection by a specific antibody directed against the [FNa-21
protein. At this step, the purity of the protein of interest is higher than 75%.
In a second purification step, a gel filiration permits buffer exchange of the
collected fractions corresponding to IFNa-21 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 actd and copper sulfate, Sigma).

30 Purified natural wild-type IFNw-21 and A42G, Q102K, Q114H/VI27D, or

K179E mutated JFNo-21 proteins obtained according to this protocols, eventually



wi |l d-type | FNa-2 used as control and chosen as representative of the Intron
A comercial product. 5 To do so, TF-1 cells were placed in coni &gEPQ

i ncreasi ng concentrations of nutated |FNa-21 or wild-type IFNa-2 (0.001 to
1000 ng/%@gd’ %‘ge cell proliferation nmeasured. The resulRCI/ERR/08r essed
as the | P ponding to the I FNa concentration inhibiting
proliferation of 30% of cells and coll ect in the follow ng table:

Wl d-type A42G QL14H V127D K179E | FNa- 21 FNa- 211 FNa- 211 FNa- 21 | C30

(ng/ ) 0. 6625EH-8 To Gtodekel hitther daioani pdi sratetnd hae ddee fobrtee fontdiad tests

| FNa- 21 have a weak antiproliferative effect on TF-i cells, and this effect
is simlar téescrhed below | d-type | FNa-2, suggesting that the A42G '
Q 14H/ V127D, and K179E nutated I FNa-21's hematologic toxicity is not
superior than that of wild-type IFNa-2. 15 Exanple 6. Evaluation of the

antiviral acgiNinbik B vAfkfon @%{ﬁg{f/&ﬁa&mateﬂdaaﬂw&%fnauﬁatmd-hﬁé'%m@z 1864

| FNs play an1Tnportant rofe in e antiviral detence. The TFNantrviral

activity bs pacy, VI1d4E/VIRAENS K 1/dtanratagddyNet2c systens, such as: 20 - The

2' S oligoadenyl ate synthetase, an enzyne which catal yzes the adenosine
ol i gonmere synt hesilBNs Tynesie(IBN; ajphan betay arcealileiéo RNgulate certain functions of

.endori b l g whi ch, d t he viral RNA .activated. .T

P ot ei ns. ( GBI D, hovE et JRRERr el G oass BefingPif slls PO
viral transcpiapbtiont NhéreAe!inth ¥xhossic & MR Ldssd (%A-h&Bc?fah&'?P(HLALDRS)-
25 - The PKR protein (or p6$%$ kinase) which Is activated by the

doubl e- st r andedecuRiNAIncHase tctheeapessiGKR thehndletdepirobbied is yint trestirmulatibr of FNs
antiviral,.acti vit

is also indu 0 chani sns.such as, in.the. case
of 1t ovifr utiss T miieciieto I h Corsoance DA ROEPOEs BAY ipivat g LR SHEnE  he
replication, ﬁukﬁ%n%?@ﬂkﬁ%ho&%@. exit of the particles and the infective power
of viral particles. 3 EP 2005 ° WO 021079249 PCT/ EP02/ 04082 56

Finally, the IFNs exert an indirect antiviral activity by nodulating certain
functions of the i ne_syste [ i cul ar favoring the respqnse t
cel lular rmedlati @E‘}‘% ﬁ%%&ﬁbﬂ@%ﬁ%ﬁ s iﬁ%é‘“ﬁﬁ@dél}g@sﬂ o flgndstic cell
nol ecul es, increase of, IL-12

15 Immunomodulatory activity of A42G, Q114H/V127D, or K179E mutated IFN«-

21 was first investigated on dendritic cells maturation and compared to that of wild-type

IFNa-2 chosen as 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 I1.-4 cytokines. After purification

20 using a CD14+ cells purification kit, these dendritic cells were placed in presence of
100 ng/mL of wild-type IFNa-2 or A42G, Q114H/V127D, or K179E mutated IFNa-21
and their phenotype was determined by FACS analysis aiming at looking for the
expression of the MHC class I and I1 molecules and the CD40, CDR80, CD86, CD83 and
CD1a markers. The maturation state of these dendritic cells has also been compared to

25 that obtained without IFNo treatment, to provide a control with non-stimulated
dendritic cells.

The median value of the measures of fluorescence intensity for each marker and
for the three experimental conditions, expressed as arbitrary unit, are presented in the
following table:

30
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PCT/ EP0O2/ 04082 57 Human | FNs exhi bit dose-dependent antiviral activity in

the nouse which i Shenecggnresihisl @0t HomdndRe: fiat thd EIFOE hamtatedalF NexDi l?;ir(ﬁt@ﬁh by
t he sane anobunt of mouse IFN (Meister et al. (1956). J. Gen. Viral.

1633- 1644) . pﬁsse@agéralhlmé@pacitmt@@tlrr@ﬂﬁt@ﬂemdrw wltmafam@phwlmﬁym@@tcmteffsct

virus (EMCV) ew%ééﬁ? Stﬁgc&(%es g@l dl%p:ﬁqr%gresm ve fatal disease

characteri ze® ol venment and encephalitis
(Finter NB (1973). Front Biol. 2: 295-360). Muse and human

i nterferon-al pha have both been shown to be effective in protecting mce
agai nst b) Effect of Q114H/V127D, or K179E mutated IFNa-21 on cytokine release by T

lymphocytes .
Immunomedulatory activity of Q114H/V127D, or K179E mutated IFNa-21 was
also investigated by measuring cytokine release by T lymphocytes placed in presence of
10 the corresponding mutated IFNa-21 proteins 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 IFNw-2 used as control and chosen as representative
of the Intron A commercial product.
To do so, peripheral blood mononuclear cells (PBMC) were isolated from healthy ‘
15 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/mlL of wild-type [FNa-2
or Q114H/V127D, or K179E mutated IFNa-21. After stimulation, T lymphocytes were
extracellularly labelled with anti-CD3, anti-CD4 and anti-CD69 antibodies or anti-CD3,
anti-CD8 and anti-CD69 antibodies, and intracellularly labelled with specific antibodies
20 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 mutated IFNw-21 proteins and wild-type
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These results clearly demonstrate that Q114H/V127D mutated IFNa-21 and

K179E mutated IFNa-21 strongly stimulate cytokine release (IFN gamma and JL-10)

by CD4+ and CD8+ T-lymphocytes previously activated by SEB antigen. In this test,

the interferon gamma production by T-lymphocytes is higher in presence of

QI114H/V127D mutated IFNo-21 or K179E mutated [FNw-21 than in presence of wild-

type IFNw-2.

c)

monocytes

Effect of Q114H/V127D or K179E mutated [FNa-21 on cytokine release by

Finally, immunomodulatory activity of Q114H/V127D or K179E mutated

IFNo-21 was investigated by measuring cytokine release by monocytes in absence or in

presence of a bacterial toxic agent (LPS). This test was also performed in presence of



6 in order to identify, hybridize and/or anplify all or part of a

pol ynucl eotide having 80 to 100 %identity with the nucl eotide sg@usifciisSEQ
ID NO 1, or its coding sequence, provided that each one of these sequences
.conprises at |east one 30 of the following SNPs: c973a, ¢ 9a,

t 1155a, abMPO04y0793#d t 1265c. 8. Use of all or part of an is#&?@gz%J&é

pol ynucl eoti de according to any one of clg%ns 1 to 6 for the genotyping of
all or part of a polynucleotide having 80°?0 100 %identity wth the

nucl eoti de s Hie@ﬁ . .1, i LNg 2 I Q¥ tA3 0
S E P 2005 SSﬂea golﬁeﬁ(&o?DF%e@sgslsfg%gn%%%%@g%r Figrg’j%? &metg%t %gr%gggp{rtgﬁeA
fol | ow ng SNRgmnfePABPprod@gtOl 1c, t1049a, t1155a, al204g, and t1265c. 9. A
reconbi nant vector conprising a polynucl eotide according to any one of
claims 1 to 6. 57Tpodo Aohbymas dleripbabblostl rgorpnuglecariseim MBYEOt wereaiselstadi ng

to claim9. 11, hod f i | i d i si
cul 11 vat i ng dim s Rots o SERRERAGRe St and R o B PRPE st line amqunt
separat i ngs sajfd&rakyopRtingeely @364 hel Collig Qregfﬁgﬂldéfﬁ fot %looﬁﬁnb%&'y%ﬁdAﬁer

pol ypepti de characterized in t it is encoded by the isolate

pol ynucl eot i de evsroight nyltus, thepe FBMGTweart ancubatedtio the cuBureAmedlivol alosd (not

pol ypepti de caonprisjn n_am no aci nce havi t | east 80% identity
TPOeR) The Bl edls” oe i pricete 1B Eubnchpelly. ek ittt ng 55 o
Lhr ough 189 JhidRBe ATNR- Ak BRINENIAGTER MINRIIA] Kncb! kAL LR wehe
-ami no acid sequence under a) or contains at l'east one codi ng

‘sel ected fromxtrhellgleglyplabelbsl sithnatiofDE} 102 Knti @DANK, aMd LidithyellblallgZhbelbed
and K179E, 14. An isol ated_ pol ypeptide according to claim 13, characteri zed
in that tH: awithwecificiantibedipedisectsdrasinst Thlps cytkipesddDEminka)yide? and ey b)
is 90% 20 15, An isolated polypeptide according to claim 13, characterized .
in that the amno acid sequence identity with said sequences under a) or b)
is 95% 16. An isdliadrestepotefpepte aealped astig FhCSeatibat MAlG:11(har adiverreé.zed in
that the am no acid sequence identity with said sFigqt;ences under a)_or b) is
99% 17. An isol atlé§ perlgpeptainsd E@#ﬁ#¥q shahgnuigicdolENGdd prwieing gog HvidayRsT
the am no aci sequence, SEQ. 1D apnd . havi t ast _one codin NP
sel ected fror’!ﬁ\rﬁ' d%r‘@ﬂﬁ“‘}}'&ﬁ% ‘S@t?lﬂﬁeso L'iﬁ?ﬁ{I%fe&ﬁ%%}p&f%{eie@si%%smce%ts
CL625t 0p, 150 Sl 13 Ronike, A0 ph3Ghal el PO yeRFviE | ghai Mg, 2jand
havi ng th%a@two cgﬁi r?g SSNPQPPBC%MH ﬁ%{’v ?g(;D 1 .T%ﬁﬁ(ﬁg%@tﬁe upo‘?iygiﬂe%(tzi de
accordi ng to pebtainm dnd, walddtypaViFh@-2 heinodsie ngi@hifts 8l0.-KL79E12 26hd ANTaalphhpdy

i mmunospecific for a pol ypeptide accordi ngbto anﬁl_ one of clainms 12
release by monocytes 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 CD64+ cells on total cells.

20
CDh4dim CDé64+
IL-10 1L-12 TNF-o cells/total

No stimulation 16.21 8.52 13.88 3.1
Wild-type IFNo- 4934 34.48 50.87 271

2

Q114H/V127D 50.63 31.81 56.5 2.31
IFNz-21

K179E 60.14 36.42 60.16 4.43
IFNa-21

Example 5. Evaluation of in vitro antiproliferative activity of A42G. Q102K
Q114H/V127D. and K179E mutated IFNo-21

a) on the human lymphoblasts of Daudi Burkitt’s cell line proliferation
25 These tests are carried out on A42G, Ql02K, Q114H/V127D, and KI179E



to 19. 21. A nethod for identifying an agent anbng one or nore conpounds to
be tested which activates or inhibits the activity of an isolatedig SEp 808’
pol ypeptide conprising all or 60 3 0O SEP 2005 part of am no acid sequence
SEQ I D NO. § %nijf aving at |east one coding SNP selected fpEiEbiy@E0UP
consi sti ngd"8"¥A%26 QL02K, QL14H, V127D, Cl62stop, and K179E, said net hod
conprising: a) providing host cells conpr'ging t he reconbi nant vector
according to claim9 5 containing at | eaSt one coding SNP sel ected fromthe
group consi st fyrNGd 030y %@L@f} , 15 a Qhd; P)
contacting sg?dg&ﬁgslt ce?rgprvomfet?%sgggidd%n%g%n S tgﬁb%go%eé%'te ,Hsc;ﬂ‘élg%%rm nllng
the activati Byridtt’s lyhiphbink rgll éink cledreinpbier ¢dlled ADaudi deyisOf cudtivaded befoyghand idle
whereby said activating or inhibiting agent is identified. 10 22. A method
for anal yzi n§ RAMIpl&0ogediam cnaplaeanieditts1Gh ftad mojfetarvmeanprd 8iAgof L-

performng atyl ne . |, o4 : £ 1 Ri; g4 presence
or the absentgiéu%ﬁﬁ]%ﬂ%ep%%%%%ﬁé%? %’ﬁﬂa@%ggéﬁﬁé cﬂ@hgr%e&ﬁ%g?%ﬁ%&%ﬁs@ ““to 6
in the gegonme of ansudl @ell; DandiRaleraie g}fld&gd i eohtemedf BtreaXnEapat&iradibont be
pol ynucl eoti de according to any one 15 of clains 1 to 6 in a subject; c)

Det er mi ni ng eheerpnotitadce wildtyre H$e@2d eprofeinsh&opotghpEpia-dé tacbockiragtetizedany
one of clai 2 to0 .20 in | ect; termning the concentration of

t he pol ypept ?‘géll%fﬁ’é‘ﬁmﬁﬁnﬁ_ﬁs ?ﬁoﬁﬁ%@ﬁ@ @%WWQQ to 20 in a subject; or 20
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accor di né%t o QI RewyEpe s flusresssngs Fitted 3&|5§PW1§¥°1%023)40§61) ey an
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consi sting of an idel atipslif@eliyenuaivent sfdeuacdosdivig-tie ENc-dleisdbased annthe 1
to 6, a reconbinant vector according to claim9, a host cell according to
cl ai m 10, an nesspraments pbthededdicamespoadingite thet eongenyraion of &Mes-2d | inlubiting254%
20, or an anti g_%de/ aCCthhdi ng to claim?21 for the preparation of a

medi canment f(‘S’iE rgugfﬁl g or treating in a subject a disease selected from

the groups consi stigp@adl expeRfehtal edtididdHyar I”eastiﬂi‘ffeg%%ﬂ)é?ﬂﬁerﬁé B&ASKEN carried out
i mmunol ogi cal |y and auto- i munol ogically rel ated di seases, cardi ovascul ar

di seases, netmbuaplicetesi whids permitscibadetwrminetiamobths pyemas dC5kaslus fodeasbrifidios
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of the wild-type protein permits the comparison. The results are collected in the following

table (in brakets is noted the standard deviation):

Wild-type Ad42G Q102K Q114H/V127D K179E
IFNa-21 TFNo-21 IFNo-21 IFNo-21 IFNa-21
IC50 (pM) 1.02 2.55 1.05 13.92 3.73
Ratio
wild-type/ - 2.15(0.78) 1.30 (024) 13.10 (3.06) 3.72 (0.83)
mutated

20

This test demonstrates that the cellular antiproliferative activity on Daudi cells
of the A42G, Q114H/V127D, and K179E mutated [FNa-21 proteins is lower than that
of wild-type [FNu-21. In particular, the cellular antiproliferative activity on Daudi cells
is approximately 10 to 16-fold lower in presence of Q114H/V127D IFNw-21 by

25  comparison with wild-type IFNo-21.

b) on the TF-1 erythroleukemia cell line
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Example 6. Evaluation of the antiviral activity of A42G. Q114H/V127D, and K179E

mutated [FNa-21

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

20 - The 2°5” oligoadenylate synthetase, an enzyme which catalyzes the adenosine
oligomere synthesis. These oligomeres activate the RNase L, an endoribonuclease
which destroy the viral RNA once activated.

- The Mx proteins (GTPases) which inhibit the synthesis and/or the maturation of
viral transcripts. This activity is mainly exerted on the influenza virus.

25 - The PKR protein (or p68 kinase) which is activated by the double-stranded
RNA. The activated PKR inhibits protein synthesis.

The IFNs antjviral activity is also induced by other mechanisms such as, in the
case of retroviruses, the inhibition of viral particles entry into the cells, the replication,

the binding, the exit of the particles and the infective power of viral particles.
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20

25

tcatatatat actatgagaa aaattttaaa 60 aaatttttga ttcatatttt

(?@f}&ﬂ@bt aa ctatgtaatt atattcatat 120 tattaat gt gpdEERRAME2A

tgcatatgt aatttcataa aacaaaattt 180 acatgaacaa attacattaa
acaaatatac ttatcaaatt aagttaaatg 240 tcaatagctt ttaaacttag
aacatttctg tcattcttta ctttgaataa 300 aaagagcaaa ctttatagtt
aagt agBigatlyathec Hitdd et canimuech a6 diral gattinity cloyp amedul sty gy teedain

T Y e
afgRathg gﬂcﬁﬁﬁg%ﬁa}ﬂér@as%%ﬁﬁé‘lgﬂﬂ? cg.g%l aftd HnRfaaAd, Lagaralrin.12

atftaagacc tacgcacaaa gcaaagtctt cagaaaacct “agt agccaag
aanddatstaanagtadetbagncaaeaditigg CToGRtvitias atmiganhdrggccct gt ¢

ctgatggccg tgctggtgct cagctacaaa 720 tccatctgtt ctctgggctg
Cagaccthe AnHBEl GE5YAR of AHRJOLIHNG 27D gad £JTIOF Myttt B-21

R ShoGBASSHL 9 PORSRHRT SR R BT BEAE M e
AR eEh %‘énléaacﬁﬁ%?g%llepﬂzﬁh Qﬁlcﬁg 2GENG-D uiaa? Qo Gh 2hBdP4° 2

gagcct cctagdaaaa ttttccactg aacttaacca

1@pfsewated gaaintont Yeghpadrciacpodaggt t ggggt ggaag agact cccct
1080 gactccatcc tggctgtgaa gaaatacttc caaagaatca ctctttatct
1140 aaatacagcc cttgtgcctg ggaggttgtc agagcagaaa tcatgagatc

@g%ﬁ‘}gigatq%?g@% I-P S gﬁja&qla&@m?é t aaggagg aaggaatgaa acctgtttca

gactaataca ccagtccaca cttctatgac ttctgccatt

1320 Thistasigicdmitaacadasitgcofathg agtivigdacti cipafAURG, CHJ4HEVIRTD,
1380 aggaaacatc_atgtttacct gt gcal%?cac. téﬂtccttta .cagat gacca
1ok 1 2 aztetad dFNetdh and wilddupatiN et int el quitnrengsing dhayasiewar

1%%8 -1 ‘f\} tgtgtacttt tacattgtgt tatatcaaaa tatgtgattt
1 an{ég%%?% téaf)'ttcttttaat taaattttac tattaaaact tcttatatta

1620 To do so, WISH human epithelial cells are cultivated for 24 hours in the
presence of decreasing concentrations of mutated IFNo-21 and wild-type IFNa-2.
Then, the cells are infected by the virus of vesicular stematitis (VSV) during 24 to 48
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 cell lysis induced
by the VSV,

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

values measured are presented in the following table:

Wild-type A42G Q114H/V127D K179E
IFNa-2 IFNo-21 IFNa-21 IFNoa-21
1C50 (ng/mL) 4 14 22 25

Thus, in cell culture infected with VSV, the A42G, Q114H/V127D, and K179E
mutated [FNw-21 have a lower antiviral activity than the wild-type IFNa-2,

b) Antiviral activity in vivo in mouse model
This test in vivo is performed in EMCV (Encephalomyocarditis virus) mouse

model.



ctttaat aaa gaaataccaa gcccaaat gt gcaatctcat taaagaatgg atggtacaat_ 1680
tcatttaccc atcatcattg tatccaaatt gtaagtaaaa attgactttc tct aagcga93 (. 5h0 2005
gttttatatt gcccttagga tatccaggtg aacataacaa ataccgtttt cgctttcttg 1800
‘tatcttttat ttttataagg aaaataataa ctatactttc taatacctgt tacgbiadadndhspO
gct at agt géfv%g’a{ 48t aa aaacaaat aa aattcagtaa aacttaacca aggcatatca 1920
aaattttttt taaaaaagta gtagatatcc tctatag acaagtagac atctaagtgc 198D
aagtgtccat tggtaacctg a 2001 <210> 2 <2 189 <212> PRT <213> Hono

sapi ens <400> 2 MghmAh IS BxIBH deﬁ@déﬁhdé;ﬁtanheﬂall\&hv@ﬁ;ﬂlﬁl mb@dé Whichli€ih Ser
Tyr 1 5 10 15 El3//5 Ser lIle s Ser Leu Ay Cys Asp Leu Pro Gn Thr H's_ Ser

Leu 20 25 3@nday 1880 Asip0aio msaﬂmwhau @xh_bﬁed_btham@ammﬂ offi powgeglEN e
Ser 35 40 45 Pro Ph is Asp Phe Gy Phe Pro Gn
du so eige %ﬁlﬁgdgg&ug ?5@%37%%5 04082 3 Qu Phe Asp Ay Asn
dn Phe G n Lys Apga 1'&0&13@ _I_‘v]aﬁtlo?iarofvﬁicel—%h @ﬁc%ﬁa%ﬁy@@al’ﬂt& Gyt 'Y_?F\/{)@V

A n Thr Phe Asn Leu Ser Ala Thr
A n Ser Lau giews Iﬁeutowxspialfbepﬁgresﬂim fmludlliwe chifoctgired tyOceAtnl @rmo@ wsteau Asn

Asp Met Au A S Va eGIn Pro
Lot et Asn OKAREERGEH gucdia PR BLY T3 Teon ok 20 200w o) ManEe & ar g
lie Thr Leu ) Tr p
Qo val val AR ot b G bed sngin R ARGl BiQRE [1E
Phe A n G u laihg! ERCWIgedian (Tysey@nd MBOKE3 9921 0IBN Cytokine Res. 19: 145-155).

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

10 100 x LD5g EMCV and treated one hour later, and then once daily for 3 days thereafter
with 2 pg of A42G, Q114H/V127D, K179E mutated [FNa-21 or wild-type IFNo-2

preparations. A control group was performed with animals having been treated with
excipient only. The animals were followed daily for survival for 21 days.

Results are presented in Figure 6 and indicate that the relative survival rate of
15 the mice which have been treated with A42G, Q114H/V127D, or K179E mutated

IFNo-21 is much higher than the survival rate of the non-treated mice but remains
similar to that observed for the mice which have been treated with wild-type IFNa-2.
All of these results demonstrate that A42G, Q114H/V127D, and K179E mutated

IFNa-21 possess unique biological properties.



<211>20 <212>DNA <213>Honpsapi ens <400>3 ggttcaaggt tacccatctc <210> 4
21220 212 o0 i o sl 00 ¢ eticaen aceo i °
20 <210> 6 <211> 20 WD 02/079249 4 <212> DNA <213> Honp sapi ens <400> 6
tttgaaat gg cagaagtcat <210> 7 <211> 20 <212> DNA <213> Honp sapi ens <400>
7 gagggccttg atactcctgg <210> 8 <2T1IATRME <212> DNA <213> Honp sapi ens
<400> B gagagattct tcccatttgt

1. Anisolated polynucleotide comprising:

a) anucleotide sequence having at least 80% identity with the nucleotide sequence
5 SEQ ID NO. 1, or its coding sequence, provided that such nucleotide sequence
comprises at least one SNP selected from the group consisting of ¢973a, gl011c,
t1049a, t1155a, al204g, and t1265¢; or
b) anucleotide sequence complementary to a nucleotide sequence under a).
2. An isolated polynucleotide according to claim 1, characterized in that the
10 nucleotide sequence under a) which comprises at least one SNP selected from
€973a, gl011c, t1049a, t1155a, al204g and t1265c, is at least 90% identical with
SEQ ID NO. 1, or its coding sequence.

3. An isolated polynucleotide according to claim 1, characterized in that the

nucleotide sequence under a) which comprises at least one SNP selected from
15 ¢973a, gl011c, t1049a, t1155a, al204g and t1265c, is at least 95% identical with
SEQ ID NO. 1, or its coding sequence.

4, An isolated polynucleotide according to claim 1, characterized in that the
nucleotide sequence under a) which comprises at least one SNP selected from
c973a, gl011c, t1049a, t1155a, al204g and t1265c, is at least 99% identical with

20 SEQ ID NO. 1, or its coding sequence.

5. An isolated polynucleotide characterized in that it encodes a polypeptide
comprising the amino acid sequence SEQ ID NO. 2, and having at least one
coding SNP selected from Q102K, Q114H, V127D, C162stop and K179E.

6. An isolated polynucleotide according to any one of claims 1 to 5, characterized in

25 that it comprises ¢973g and/or encodes the coding SNP K179E.

7. Use of all or part of an isolated polynucleotide according to any one of claims 1 to
6 in order to identify, hybridize and/or amplify all or part of a polynucleotide
having 80 to 100 % identity with the nucleotide sequence SEQ ID NO. 1, or its
coding sequence, provided that each one of these sequences comprises at least one

30 of the following SNPs: ¢973a, gl011c, t1049a, t1155a, al204g, and t1265c.

8. Use of all or part of an isolated polynucleotide according to any one of claims 1 to
6 for the genotyping of all or part of a polynucleotide having 80 to 100 % identity
with the nucleotide sequence SEQ ID NO. 1, or its coding sequence, provided that



<210> 9 <211> 20 <212> DNA <213> Honp sapi ens <400> 9 actcatctgc
tacttgggaa <210> 10 <211> 20 <212> DNA <213> Honp sapi ens <400>3{0SEP 2005
aaatttttct aggaggctct <210> 11 <211>3520 <212> DNA <213> Honp sapi ens <400>
11 ttttccactg aacttaacca <210> 12 <211> 20 <212> DNA 3 0 SEP 2005

PCT/ EPO2/ 04082 20 20 20 20 20 20 3 0O SEP 2005 WD 02/ 079249 5 <213> Hono

sapi ens <400each 2ngof thesaggiuenas icompabe at 2sb8ork3of th filllowdlg SNPI2cHTBNA <213>

Homo. sapi ens  =400% dada, 11155, a1204g, and t1265¢.

9. A recombinant vector comprising a polynucleotide according to any one of claims
1 to 6.

5 10. A host cell comprising a recombinant vector according to claim 9.

11. A method for separating a polypeptide, comprising cultivating a host cell
according to claim 10 in a culture medium and separating said polypeptide from
the culture medium.

12. An isolated polypeptide characterized in that it is encoded by the isolated

10 pelynucleotide according to any one of claims 1 to 4.

13. An isolated polypeptide comprising an amino acid sequence having at least 80%
identity with:

a} the amino acid sequence SEQ TD NO. 2; or
b) the amino acid 24 through 189 of the amino acid sequence SEQ ID NO. 2;

15 provided that the amino acid sequence under a) or b) contains at least one coding
SNP selected from the group consisting of Q102K, Q114H, V127D, C162stop,
and K179E.

14. An isolated polypeptide according to claim 13, characterized in that the amino
acid sequence identity with said sequences under a) or b} is 90%.

20 15. An isolated polypeptide according to claim 13, characterized in that the amino
acid sequence identity with said sequences under a) or b) is 95%.

16. An isolated polypeptide according to claim 13, characterized in that the amino
acid sequence identity with said sequences under a) or b) is 99%.

17. An isolated polypeptide comprising amino acids 24 through 189 of the amino acid

25 sequence SEQ ID NO. 2 and having at least one coding SNP selected from the
group consisting of A42G, Q102K, Q114H, V127D, C162stop, and K179E.

18. An isolated polypeptide according to claim 17, and having the two coding SNPs
Q114H and V127D.

19. An isolated polypeptide according to claim 17, and having the coding SNP

30 K179E.

20. An antibody immunospecific for a polypeptide according to any one of claims 12
to 19.

21. 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



agcctgcgtg atacaggagg <210> 14 <211> 20 <212> DNA <213> Hono sapi ens <400>
14 ggggagtctc ttccacccca <210> 15 <211> 20 <212> DNA <213> Honp sapi ens
<400> 15 gagaagaaat acagcccttg <210> 16 <211> 20 <212> DNA <213zmgﬁggf 05
sapi ens <400> 16 gctctgacaa cctcccagget<210> 17 <211> 20 <212> gg
Hono sapi ens <400> 17 tgagatcctt ctctttatca <210> 18 <211> 20 <212> DNA

PCT/ EPO2/ 04082 20 20 20 20 20 20 30 SEP2005 WD 02/079249 6 <213> Hono
sapi ens <400parti@f amino acid sequence SEQ ID NO. 2 and having at least one coding SNP

selected from the group consisting of A42G, Q102K, Q114H, V127D, C162stop,
and K179E, said method comprising:
a) providing host cells comprising the recombinant vector according to claim 9
5 containing at least one coding SNP selected from the group consisting of
c794g, ¢973a, gl011c, t1049a, t1155a, and al204g;
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.
10 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
15 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 20 in a subject;
d) Determining the concentration of the polypeptide according to any one of claims
12 to 20 in a subject; or
20 e) Determining the functionality of the polypeptide according to any one of claims
12 to 20 in a subject.

23. 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 6; a
recombinant vector according to claim 9; a host cell according to claim 10, an

25 isolated polypeptide according to any one of claims 12 to 20; an antibody
according to claim 21.

24, 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, an isolated polypeptide according to any

30 one of claims 12 to 20, or an antibody according to claim 21for the preparation of a
medicament for preventing or treating in a subject a disease selected from the group
consisting of cancers and tumors, infectious diseases, immunologically and auto-
immunologically related diseases, cardiovascular diseases, metabolic diseases,

central nervous system diseases, disorders connected with chemotherapy treatments,



taatctttct tgaaaaattt <210> 19 <211> 21 <212> DNA <213> Hono sapi ens <400>
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anemia in dialyzed patients, wound healing, and/or osteoporosis.

25. Use according to claim 24, characterized in that said cancers and tumors comprise
metastasizing renal carcinomas, melanomas, lymphomas comprising follicular
lymphomas, and cutaneous T cell lymphoma, leukemias comprising hairy-cell

5 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.

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

10 polynucleotide according to any one of claims 1 to 6; a recombinant vector
according to claim 9, a host cell according to claim 10, an isolated polypeptide
according to any one of claims 12 to 20, or an antibody according to claim 21 for
preparing a medicament for increasing or decreasing the activity of the
polypeptide according to claim 12.

15  27.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, an isolated polypeptide
according to any one of claims 12 to 20, or an antibody according to claim 21 for
preparing a medicament for treating a disorder or a disease linked to the presence

20 of the polynucleotide according to claim 1 in the genome.

28. A method for determining statistically relevant associations between at least one
SNP selected from the group consisting of ¢794g, ¢973a, gl011c, t1049a, t1155a,
al204g, and t1265¢ in the [FNu-21 gene, and a disease or resistance to disease
comprising:

25 a) Genotyping a group of individuals;

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

30 d) Analyzing said comparison for statistically relevant associations.

29. A method for diagnosing or determining a prognosis of a disease or a resistance to
a disease comprising detecting at least one SNP selected from the group consisting

of ¢973a, gl011c, t1049a, t1155a, al204g, and t1265¢ in the IFNa-21 gene.





