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 , under i . I FNa-21 is a gene possessing a
~structur§gcﬁﬁ§§mmgﬁ%ﬁmglgéﬁgl ose to that ofg humgn interfgrons al pha
(1 FNgy, P‘z?f%% mE YL ENct -2, 30 The I FNa are known. for their cellular
antiproliferative e %ec’ts 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

02/ 079241?3&%@%9%/139%9%-212protein comprising mutations caused by these SNPs, as well as

their therapeutic uses.
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



tunors. The | FNa are also known to reduce the expression of the receptors to
the EG-F in renal carcinomas, to inhibit the expression of certain

m tochondri al genes, to inhibit the proliferation of flbroblaﬁtHTTNEnocytes
and B | ynphocytes, especially in vitro, and to block v the synthesis of

ant i bodi es Wwg oBoloyseyphocytes. The | FNa are al so known t o ipmchue:/bde:
expression of tunor specific antigens gn the surface of tunor cells and

al so to induce the genes placed under the control of pronoter regions of

t he | SRE {33&S-(I nterferon-Stimul ated Response El enent) by acting on the
specific tranggl Hﬁﬁ& A L1386 KRG Bf relidt® 510:110 Cflthe eiBRWD hdBGH fﬂe | FNa
are involved in different disorders and o i seases, such as the

di f f er ent rmancecinobmbk etofiohibeéxherpieessivarai trwamsmﬂméioanhmhmnes] yapthdriahe

| eukem as canc of the |iver, head and ki dne cardi cul ar
i Seasce. PR ST dast duwnatity wd T biulorres Cnedefbt Bnrah BAG b ¢ he
i nmune §ysﬁe%gﬁthbg}5§@fd‘n%od1@§<@rm[y% hedesl ty, infectious diseases such as
hepatitis B and C and Al DS, pneunonias, 15 ulcerative colitis, diseases of

t he central neTk:v@LFé\Iosy@taémlmom to ﬂ@rﬂcee'shaﬁﬁpressm ofHepmspesific entigsas en the

schi zophre [ass t he

el  ng of Lo ohqatS EARCL A BpaRE 3e LAty Rackl INE AL SRAFRCHBIE )¢
scl er osi s regisik eﬁﬂmrISRJEstype @sterferassamulattdlkmp@isdEMﬁehﬁ |b§/|asung@rrﬂha ‘sisecitics ease
aut oi mune di sea and i SO gastrointestinal disorders or even

di sorders ™ Wééci o these er apy treatments. 20 The IFNa are
particujarly uges klflaﬁn Uﬁetﬂem&r@ﬁwaﬁze@ﬁmlﬁﬂe&nd Qe asi/orRihAs Behgad
renal carcinonmas as well as tunors that appear follow ng an

i mrunodef isedhe e ythe Slifrents cancaisolke dors gyramaifle Farcinpraass asdanpmaa) banphpiess) FNa

are al so V, t e y t gggﬁ, -t.aln viral
i nfecti ongf-l.cui(%ﬁtah %%c%% fs)gﬁér g\é%gﬁlgc}egiead #ﬂor{@ﬂ%(ﬁ gf %‘%@3}‘6@’

Admi ni st r atetabolic Hpeaseh sudhr sathawsribatcle genédnatetedrit tor | lmmur@r safaﬂendlibeea?eles 25
Mor e speC|f|cII 2 d | ion in the

brai ns of amap[‘3 éﬁ%wtys é"%?‘ir%ga"lféra %%n Igilgh ag%e aun§ dlalséegge or Zheimere

di seasth Glmnaaveadoliﬁus @Mscsoﬁl t[ns ,cemirat rrxagdoualsystehIlfkc,efqmreemm;ﬂleFNazk%ﬁmn’s | ar ge
quantities, In tients. suff m_Al s disease, th resepce of
TR 21 visetshoRm PR A g BF KOCHaR: &t %0 b BEAT G deRig Shar

| FNa- 21 meysufd®, ianvelayed dianyzeaupanenifso amatglmaj egumé Saaltielegscléfas&agmémpoﬂ&msYarrada
T, Yoshiyama Y. No To gl n 1&97 ,Ja 49(1): vxgvg the | FNa,
and in paPfarEsifariquEREQls 1 art \?e &g, d@lt%‘fl’f“e‘lf‘f’s W’?é‘?? @RSy diserAersysed in
phar rraceU{%D SRt SRR B dRNG evEYGHordsts EQRELEPRER Qﬁen?eﬁl&gr@yhﬁéﬁﬁ{e%%m' tivity 30
SEP 2005 02/ 079249 PCT/ EPQ2/ 04052 3 (urticaria, bronchoconstriction,
anaphyd®ict i ¢ sHbe KN erg pardelarivaesed forythe irpaiment ofpeppigdenkemias, metastasized

renal carcinomas as well as tumors that appear following an immunodeficiency, such as

Kaposi’s sarcoma in the case of AIDS. The IFNa are also effective agaihst other types of
tumors and against certain viral infections. The IFNa are also recognized by the FDA (Food
and Drug Administration) for the treatmeﬁt 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



pressure, epileptic seizures, problens with thyroid functions, flu-like
syndrones (fevers, sweats, nlyalgias) etc. Furthernore, the patients
treated with | FNa can devel op anti bodi es neutralizing these 5 hSER WM es,
‘thus decreasing their effectiveness. The inventors have found new

pol ypept i dewanepems pol ynucl eoti de anal ogs to the | FNa- 2acpeppesapabl e of
having a different functionality fromthe natural wld-type | FNa-21

protein. These new pol ypepti des and pol ynucl eotides can notably be used to
treat or gugiveit braghednasigicier denghybictialisheds els.)pcadiao ustyyhmiest oenépodnd

Sory e R SRS SRR PR patid B, e SRR (S

pol ynucl ectvegtesniahdss) dicf fer fromthe 15 nucl eoti de sequence of the
reference wild-type IF gene, in that it conpri se,E one or  several SNPs

-21 .
(Singl e Nucl eoflideermgrey Hsmghenycatetathibbipest dewlaagtibeiie mmeylizeNasse1 of

the hungn Jaf&lengg; WMcledsihy BeirkFMavekss 9ene is conposed of 2001 nucl eotides
and conprises a codi ng sequence of 570 nucl eotides, from nucleotide 670

(start codon) tlbe nushiest hate fo28Dng% polpprepbidonnd n2@ prheudpplde aastoghtsthe

identifi Ps in.t l.eot i nce. t f i.1.d-
| - 21 gaRoeTHisus n-aRel MRt WESRBTBTRAG kol EuShEN e 2 1000,
‘t1 155a, pd&@4g, t1265c, t1277c. It is understood, in the sense of the

present invention, that the nunbering _correspondi n% to the positioning of
the SNP previ od8fsp ngat pqlereptides aad aplyiuelootdss fan paiablyrheryed tostrest of prevent

nucl eojg deﬂile; BAMARS Sor Frldaded MNRioudly AfGiohdl 4! % of¥ all or farPBE 1 d%s%{zzﬁﬁ&%%d

respective to the nitrogénous bases adenine, thymne, cytosine an

guani ne. Tiuckdre Hed fodherer corresponds to the wil d-type nucl eotide, whereas
the last letter corresponds to the mutated nucl eotide. 30 Thus, for

exanpl e, the SNP c794g corresponds to a nutation of the nucleotide cytosine
(c) at poBRIEBISUNMMARY OFTHBNEB TN sequence SEQ ID NO. 1 of the reference

wild- type | FNa;21 gene, jinto ot,i. d uanine ... These,. SNPs _wer,e
identified by Nt%ﬁ% lﬁg%ﬁnf)%alhats s ?%?rgh%bjﬁ &t ?115{1 ‘f"i%}%‘?so gsdlfgﬁr O%%EPEthOS WO
02/ 0792319 REEHER02040821 1 wasakt bald-type BPRl-21cgete, & pat @dompfRdsi @atdron FR
00 22894, entitled "Pro S? f,é)r the determ nation of one or several

functi onalseﬁéquﬁﬁ?%%‘?é]ﬁ%‘g* epfide FRdymuielieBt i de sequence of a presel ect ed

functional candidghgcarReeansd §5Q MWRIG oAb ABSmAR feilikh&hvRRGBIENG B 2000,
cite
gene is composed of 2001 nucleotides and comprises a coding sequence of 570 nucleotides,

from nucleotide 670 (start codon) to nucleotide 1239 (stop codon).

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



here by way of reference. 5 The process described in this patent application
permits the identification of one (or several) preexisting SNPsYEPi2005at

| east one individual froma random popul ation of individuals. In the scope
of the pr®@A¥019%24Pention, a fragment of the nucl eotide sequBREEPH 0B

| FNa- 21 gene, - conprising, for exanple, #he coding sequence, was isol ated

fromdifferent 10 individuals in a population of. individuals _chosen in a
r andom méRfELed s&@ﬁ@?%sopa@ﬂ%@pﬁlpg&%ﬁ{% &%ég@ﬁgn ‘?,’E’rttéaedp%ﬁ?tesso&%etp? ain
of these ' dun Ll g ' - af | Iof ent
fromt hatd Q%&H {nﬁgox} gfélrlégglég&v%%g@@ype aF?%@%&%gﬁ%ﬂ?&%éﬁ@g?ﬁg %é&'ﬁ e%r?a%ﬁéi S
by DHPLCpfésBletret dtnongndticghdiBe feandrand éts labpliwatd onsChund fiibd @reapinypey 6, AT eéted
fragnent sequenced in this way was then conpared to the nucl eoti de sequence
of the hergmewey ef refHendeef erence wil d-type | FNa-21 gene and the SNPs in

confopmty w the inyention identified., . Thus, th NPs _ar ural )
cach 81 t hem rdemasesh AUERbEE Ty U8 Mol SPirARES prinfe B BeRi R dRh i 5o
The ref exengs) Whilcekikinpe SNENGy 24 AeM@sC ARle SindPridw frﬂﬂﬁtaurr&lcﬂfrﬁf\%iﬁhlﬁfonl%g
am no acids, corresponding to the am no acid sequence SEQ ID NO" 2, that

wi |l be dotiveluglsd to a mature protein of 166 anmino acids, by cleavage of
the signal peptigde that includes the first_ .23 m aci ds.. Fach of t

codi ng SPs. ol HE SFoRpeH Mo PTeR AU Frichon §acueRa, g dpr o tidE gaugee’ Jethe

t 1155a, ﬁﬁ%@- EALSS Rk a?tﬁﬁ k | guelnRf i8I0 difr
sequence,q 0 t]hg pr ot gllpn ghg%géeﬂd ye’t%e Jﬁﬁﬁge%ﬁilé“e ’seqa{%erslce of tﬁle 1 Iglr\l%n-tZI
gene.10Thésdividndisfih agbpwiason of indyidminchaen th seademnaramice. t he fol | owi ng: The
SNP c794g causes a nutation of the am no _acid alanine (A) at position 42 in
the inmature YA8esing of these freaments wrsnhen ceviies gghdnneertan (Hethgss samaksd

or ot i n. PeTricoaLANey Profie (@l £5: i aAfoR @R Tht (Tl e Rlerkp Sl

mut at i on IENGEZE delry sdgabisce PRt ee ahd1§4is AYICHPL A2 SenameieeridighoP &iforii@td dliqwde
refers to the mature protein or to the immture protein respectively. The
SNP c973& leamstgraphyik ati on of the anino acid glutamne (Q at position 102

| FNod 21 gene, TROMASEDAHRRe I S AT e Jo kBBl TR B Bl f

lysine (lhe aagmaht (OGE kéferenéd wald-type IRRbUT € gdeOodiRl the INIPE REcHEBAAHP WigNthef
the present Invention, one will call the nutation encoded by this SNP Q79K
or QLO2K iavandiodiigeptificd whet her one refers respectively to the mature protein

or to the i nnaf‘lyurs?t}%réﬁlgsi e natural and each of them is present in certain individuals of the
world population.

20 The reference wild-type IFNo-21 gene codes for an immature protein of 189 amino
acids, corresponding to the amino acid sequence SEQ ID NO. 2, that will be converted to a
mature protein of 166 amino acids, by cleavage of the signal peptide that includes the 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



5 The SNP gl d Ic causes a nutation of the amno acid glutamne (Q at
position 114 in the immture protein of the | FNa-21 gene, corr¥8daAdilhg to
the ami no acid sequence SEQ ID NO. 2, in histidine (H and at position 91

of the mat In the description of the resent one
wll call %(?022{??%“ on encoded by th:os SNP (®1H orpQ114H acgﬁfﬁ’%ﬁ&w

whet her one refers respectively to the Bature proteln or to the inmature
rot ein. OThe SNP t|. a _nmuta

B Cpost &1 G ERh Feaiain S G g Bl bt PPRGhe pRan SIS A% Pl ERY
to the anmm®c dn IGGHEIEF amER f;d&udﬂors) f tﬂenmaﬁﬂ@@rdt@inaﬁr the( @scpEbrabf the

position 104 of ‘the" mature protein. In the description of the present
i nvent i onpresenéinviehtio; ant wih ealirtheatitamoresrcodetibpthis AN GNK o1 04 (LK racvuding

accordi ng to et her one refer re ectively to the mature protein or to the
mat ur o rOIER ong P RaeRE Sy EEbEmati DR Wi B B BRGS0 ach d

cystei ge (C) %@?’ﬁ?télgﬁ‘lr:l@%sés{} mﬁt'ﬁﬁoﬂ m%%ﬁn@ﬁﬁﬁl\%hﬂmﬂfnet(@ a{g 1c?rill oene,

COI’I’eSpOI’]dI ng € am no acl sequence S , I'n“stop codon

(stop) antieatnpost tiroRinlOthefIFNBE Ingdnd! eopdspbading tb thd hairdeid kajueace SEQ t he
present invention, one will call the nmutation encoded by this SNP C139stop

or Cl62st BhNQi et hrsﬁgm@dﬂme@ ﬁteposriﬁel Verkils mawpeprotoin| ) the dessaphan @f éhe

Prov et ek e AT AYRERIR Bt FRS.0F, 21918 O3HSP M Ay

‘I FNa- 21 %%etl@d?hh@%ﬁ@ﬁd‘bﬁ@cﬁﬁblﬁ ﬁﬁh@ﬁiaﬂﬁe PEAtEnSR Y HRAAINBIQe [pbteNO. 2, i n
gl utamc acid h) and at position 15 6 of the mature~ protein. In th

descrilBti on of %@NPﬁrl%‘?éirﬁﬁuﬁ%\ﬂeﬂ‘ﬁtﬁW oloitie aing agid|Velighe npasition @Hdad@u by
t hi SNP K156E t o whet h f { th
mt o o pr OEBRRTOProR b R Apt oRPo S RE wegsBhe AR RARA SO Ry 1
c, tl 04980, blinlhp ﬁm%%rf@ aﬁalaﬁﬁosrmﬂr f04CaHtth® Bmnet phdtein. ﬁp@yd@éa@@i@mrfrmél on

of the pol ypeptl es in conformty with the invention conpared to'the
pol ypept i presast ciodedidpy onhewHlchléché deutatiequencededf by HbiswSNE- W BEDr ef &f Bivde

| FNU. - 21 T di fi cat b t.at |
ol eout ar g fon SR e sr Rt B Sy o R Sl o S A0 nroredy,
skillad in therps SNP”ﬁKSSthdﬁ%& Ohutdien of:@l% SXNAHEAE c?dtélﬁe & E%%l&p%@ e
novo (for exanple, SEQFOLD/ MSI), honol ogy (for exanple

M ni i zat thermedatwiseprbieit of fheeIiFHIot(?rlogerexammseond)mg@@mﬂmmmqnﬂwme)meﬁ@&w

nol ecul ar cs (for,e F/ NS npl es of ven
nor o nai « 5 NEA % FiEsttn Bhdciaph i dppr i 139 5t B SRor ol by GFodeesription 8t
PCT/ EPO2/ 34 @BckeninCentivat ahd makalimt @euthidr erfeded bighis Ismsclﬂwoﬁ HeC I agp on
Q79K on the mature nutated igrot ein involves the displacenent of helix

N-end i n ad¢erding @ wheiher qoRaeiRs Iprmtstererhy tcdhe najuigyrdeioen th redtgitstapiotice as

Shounabn 19Ut 85 SN P SRl BRSRRRALE DR RET IS BB

the wi | d-inR@utdpatadd op R E’N\x-@'l %ﬂ@%‘he‘s;ﬁhﬁhﬁg 79K amino acid sequence 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.



nmut ated |1 FNa-21 protein. Thus, the Q79K nutated protein possesses a

t hree- di mensi onal conformation different fromthe natural wil g-¢ gpejlFNa- 21
protein involving a significant change in its structure and function. 10
Conput at i opalozowhecul ar nodel i ng shows that the nutati on Qé¢ireroddesymat ure
mut at ed protein involves a displacenent gof helix C at the nutation position
as shown in Figures 2A and 2B. Several hydrogen bonds and salt bridges
appear, especiGinmputdiginak etoléilar - andeldgs stowsn thaachel snstden d}idilhon thhimdturake
the helix nore rigid. Thus, the Q1H nutated protein possesses_a .

t hr ee- di FEHaed pEOteIB T orehe disDlACPmERtgfthelix £ ﬁr@m inthc walddyae 1K add pyotein

| FNa- 21 protejn,inval ving. iLgni ficant .change Jn._l structure and

functi onl.%uE:i %qng?%ds%ﬁ%é@ 220 a et lggﬁe&v\g{]f"h(i\?Bt he mutation V 104D on
the mature nuh@8dhRieES Bohdviltween TRM:ybeR ki of Q7S AgidekTsUGddiEigiRfE¢he

| oop between helices" C and D at the nutation position as shown in Figures
3A and 3Besidue’s hadiougrate dnd helie Lo theevidd-tipe I6Nuwyall poetainbdisatpeappethe Q79K
(between QL02 and G105 on the one hand, and @2, E107 and T109 on the other
hand) whireHated KENerd protspnbet ween helices C and D nore rigid. Mreover, a

| i ght displ acg | i d_i I b d. i al.
ot 11 cat ; one Ghrant Aok rubia R pRe e T HRPERRS e B g Bl rreren
recept or -fragm thH Hafural @ﬁdM*%N&Q@tp%&eﬁriﬁ%&wlﬁgFhos'igﬁﬁ%ﬁﬁ Aahd BEHRARE BAE

conformation different the natural wld-type | FNa-2l protein involving
a signififuagitonchange in its structure and function. Conputational nolecul ar

nodel jng shows,that the nutation C .39 stop on the matur.e ted. protein
causes a pr enﬁ%@t%‘?@éﬁnqlﬁmﬂ%f‘@dﬁﬁ?g éﬁ‘fgwsai}faérfﬁi: éHH‘iaH@n t(galﬁ}ﬁé)_n the m.ature _
di sappeangigd psdheff ilrafomyaoa%la%ﬁeﬁtr SOPARL CNoF IR htdtfaRObosRthn & BRIX i 10

the wild-type I'FNa-21 protein, as shown in Figure 4. Helix E I1s essenti al
f or | FNa-Figurbs ddliand 2o Several kydipgen borfhendbale hadges agpeht, esfectdlydesweearto1

i ncorrect f ing of the.mutated protein and.]leads ta.a nodification in the
three 3 @“é%gg?@ggo%déﬂdﬁfg?&@ W%fg%ﬁﬁi‘f meredifidnsi onal conf or mat i on
of the proteinryus MBICENH Ratyrp RN BEsse QB2 Areb RBNBRKRERI Boh®rhitionCARERHE
with the hydrophilic external nedium Thus, the nutated protein nust nodify
its thr dendihrensirehatldcpred GieLil gmotsim 1avolving dhsignidichoixhengoineits grucowe asd

wi th hydrophilic residues in order to avoid contact with hydrophilic

ext ernal H&d%Bm s Thus, the Cl139stop nutated protein possesses a

thr ee- di mensi Qnghy, GANGON Wb Qllar HolLBENows BT} tE MRk 19irhthd HRembie- 21
protein involvi ngpa significant change 1n its :

mutated protein involves modifications in the structure of the loop between helices C and D

at the mutation position as shown in Figures 3A and 3B. In the mutated structure several

20 hydrogen bonds appear (between Q102 and G105 on the one 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-



structure and function. Conputational nolecular nodeling shows that the

mut ati on K156E on the mature nutated protein involves unfolding of helix E
C-end and nodification of the C-tenninus |oop 10 shape as shoddf §fP Hikgur es
5A and 5B. This nutation increases the hydrogen bonds network and creates a

salt bridg E156 and R161 residues. These nodifi ca} er
| FNa- 21 prg{(gﬁ{wg Jr'auct ure nore rigid in, this area. This ar%gﬂlaﬁm{/ﬁg&prot ein

is knowmn to be involved inits antiviral7 activity. Thus, it is possible to

predi ct tiatnddieg KdpREnaIlRbLthe! frbei2 In PhRthehd 1 dAphbdd Edle @ahé Prétdin & iAS
dramatically disturbed and that the glutami c acid at position 156 causes a
modi f i catcpoiach withhibe hydrapbilior extemdl nivdiviynEhuso thoomutpsed) proteirNaust modf éis

SNPs in nf or m t Lth the j.nvention, namely;.t1265¢c, t1277c.do,not jnvolve
o 1 cat R Pl Spbtelift et B9 PRETiEIeBtas Suftaneaiop) fhghiti
lLFNa- 21 gen@naatin bRRr td B3Rl p&ftaét%ﬂﬂ@d?@plﬁﬁé EkieRAUEAEEMSEQ | D NO, 2. The SNPs
t 1265c, t1277c are non-codi ng. 20 Genotypi ng of the pol ynucl eotides in

confoPm ty wi tFhushéhd filéAstbp mutaredbprodein rpessessest a threestimensiofia strindornzaiono
determ ne the allelic frequency of these pol ynucleotides in a popul ation.
Exanpl es dfferganbeypiegratia! yilldeiipe AeNerpapiosin iiyplying ceipBIiCARInehANES dR tifson,
The determ I :he functionality of the pol ypeptides of the invention
.can equalsm“y&%&eﬁ@aﬁlg ‘out by a test of their biological activity. 25 In

this regard, iCorhputhssil bhdedudarmageliry, sHovrs @uaitel Rutatibe RIGE pfi Ghé ngdtadel ve
effect on a Daudi_ cell line of polypeptides in conformty with the

i nvent i ormnytated eupyar isuelves wrolding oflalinka C-end andiyerfiegting-of thpEdeaninug Riop) her
et alyn J. Blol. . Chem .. Val . 5 ssue 51, 40425- 40433, Decenber 22, 2000;
New s1t0r uc*i%%%sS&ﬂ&“ﬁﬁrﬁ&%%ﬁ#%%@tts of the type I Interferon- Receptor

interaction reMgahReathy ifQoRESHRNSIRRnPohdd hadwalk MAay3éssa @it Britzeentiang
30 interface"). The invention also has for an object the use of L
pol ynuc| ddSoded Rlfd residunsl ¥hexstonetbBcatipns eendep a1 \prethint sieciwe a1vre oigidoin

wel | as of. therapeutic.ml ecul es. gbt ai ned and/.or,identifie . 0. S E P.2005
VD 021 07 S35 B ERERSS] SR ST ol AR PO dh ¢ R AR alied iad

pol ypept idegnien@l afte¥ict Qhat Rk PE LYt @Rt ANAFNAL | E’r@t@fnﬁ?néntﬁira}:%&i@itﬁ fuman
di sorders and/or di seases. BRI EF DESCRI PTION OF THE DRAW NGS 5 Figures | A
and 1B r eprestgnily alistoded aod thahéeegivaded agpd at positi@ac Lo diuses 4 motlfeatipnuetite on

conprising the SNP, cQ73a gKﬁﬁa the natural wld-type | FNa-21 protein.
Fi gure 1SBUQR# ?3”%“81(‘%813 egﬁ\l?‘ ‘model of the inferior part of each

one of the prqb@LNSNPE GPEGHERLBA Wit tht FVeBtidd namely: t1265¢, 11277¢ do not invalve
modification of the protein encoded by the nucleotide sequence of the IFNo-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



In Figures I A and 1B, the black ribbon represents the structure of the _
natural wild- 10 type |FNa-21 protein and the white ribbon repr&8efiPdine ’
structure of the Q7/9K. nutated |FNa-21 protein. Figures 2A and 2B represent
a nodel of W pes@ded protein according to the invention egrmERisins2t he
SNP g1011 ¢ (@1 H) and the natural wilgtype IFNa-21 protein. Figure 2B
represents a close up of the nodel of the left part of each of the praoteins
15 repr essarting fsemmhgsa sobyauclpetides qudepolypeptides, amtahly elop|the prevepeom and the
represents the structure of t.he.natural ,wi|ld- type |IFNa-21 protein and the
white ri b%ﬁwgtp‘?{ecfgﬁpshﬁ@ %f@ﬂﬁﬁ?‘i{g{)ﬁm?%g&le nutated |FNa-21 protein.
Figures 3A and 3B represent a nodel of the encoded protein according to the
20 invention conprising the SNP t1049a (V104D) and the natural wld-type

| FNa- 21 pB&IEF BESGRIFITSNIBF TéHs PRAWENGScl ose up of the nodel of the

superiar part qf each,of roteips repre ted on Figure 3A. ].n Figures
SA and53150 oA eI Fesres i wofle ot it crarie bt saprkls e
type | FNas 0. i ri S . X 3
Vibap mit S eytbEERERE ESTRLIQRR SRPUEEILA AR-HE N9 ol
encoded pFiued DB acgesahitg cloge perfithy gidtelaT the dfpriosparg of BechSHe $f1the gmoteins
(C139stop) (Figure 4B) and the natural wld-type IFNa-21 protein (Figure
4A) . Fi guF@r%@tﬁémE%Fﬁ kAt he superposition of the two proteins of figures
4A and 4B. 1n{Fi el rq renr n r |
nat ural il - b ERal A s R BF Black 2380 HEREERACIS, gt P h AN

structgr enle IFbRL-C1396tn0 aftltiad 4lité riNBor deprBsedtetie. stARnPER2B0Q WK GR(@EA249
PCT/ EPO2/ 04082 Fi gures 5A and 5B represent, a nodel of the encoded protein

accor di nglifdatZAerotemvent i on conprising the SNP al204g (KI56E) and the
natural wld-type | FNa-21 protein. Figure 5B represents a close up of the
model of the uéwespgﬁt apd dharprgtent wenwﬁek af b %a&%@m‘f@a Bi¢o Plaarf@ QA&

I n Figure; : ke L +4he B

w1 d Cype NERESE ¢ AL Atink 2R RRSIEROOTH) ARd 3he HEb G A o o1 Sprorchy

t he K156EFigmi aBedepredats?d qoet ap rof the guode] Gofr dr fepas dheadubyithalprogie of

m ce previously infected by VSV virus and treated wth A42G QL14H V127D,
or K179E represeBigd opNagyre 28k ot ein, in conparison to those treated with

wi |l d-type | FNa . R t4at . | | -
t he absci ssas (I:%? ; sr%%ﬁ‘gszfﬁg ‘{tﬁe‘h?iﬂ?@kg%&ﬁ?@&%ﬁhﬁ?ﬁ%&é@gﬁ%Q’tf h}é@ g“rl |%§Jth gds

cor r espongygedFiNoe 21 glrafeiny end thieviviaatt ribdbe refredénis thaf addctde fche QO hhatked
triangles, the crosses, the black dianonds represent the data for VSV
i nfected WM& 2lmsalesd with A42G

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.



mut ated | FNa-21, Q 114HfV 127D nmutated | FNa-21, and K 179E nutated | FNa- 21,
respectively. The black squares represent the data for VSV infect® SiP a8
treated with wild 15 type I FNa-2, and the open triangles represent the data

for VSV infec m ce that have not been treated. DETAI LE WI PT),ON OF
THE INVEI\I'I‘V%QE/%%@% nitions. 20 "Nucl eotyde sequence of theq)re er eﬁ)é‘%gz

w | d-type gene” is understood as the nuc]eotide sequence SEQ ID NO 1 of
the human | FNEigareyere and ks ERgece nil%deh@éetg%i%% G PreifiBaAkcOIBg to the

hont: onedny s pRARAER P ol e BHSHERER L phlfd MNP RIPRREADID 1 ©
Mor eover, the HMpnesH fEhRsdts §eNRe iup dERChobEbSint: GaREdatof Raci2Bf ¥ie, prbRURT,

D. W"The structure of eight distinct cloned human | eukocyte interferon
cDNAs";  rRpresanseo0FigBaa). InZigwe 5¢ tedljck rirmenorppeads e strupord efiidie matural

of chPbmotidTs. SRGA craambh Handie ABOM deneentatiforpiauict 3 M3sEaas

(1992). ﬁl@é r i 4= e | FNa- 2l protein" is understood as the mature
protein enco ggkgf)\‘;('ﬂ%%%é € nucl eoti de sequence of the reference wild-type

| FNa- 21 gene. Hibgreridpiaabnivithd shiybel riti R iMee pRivahRlnidfEded 3% €oVraapomds to
.the peptide sequence shown in SEQID NO. 2. 3 0 SEP 2005 WD 02/079249

-PCT/ EPO2/teerogowith A420n| Gidel/¥d2Tldeor Kd 78k dewtsted dBNas2 b ppueipy iith opmphiismi ide or
a ol ydeoxyri bonucl eot.i,de t .can, be di fied or non-nodi fied DNA or an
] RNAIo Tﬁe tﬁ‘égr/erﬁfi%ﬂ WQS’[W%%PU%Q?Sqtg?tq’gyﬁﬁ‘btﬁﬁenéreﬁeﬁgI e strand or
doubl gy st rand l \ I

s fipfreDtiR AHOGRAS %QHQ%oﬂd EE gﬁggxgmfee&fs stu?-giﬁalo@ggs% a%? zﬁle Sidnghss

strand region(s) and of one or sever iI“on , a single
strand orcodesfind st thenc!d8MA aurd valn rd@AfCORP oméattall nacen Kheirbdacdf trianglesy the

several single strand regiop(s) and of one_or veral double stran

r egi on( s)OSFRR %rbfﬁcgd{lil}%%ﬁ%e@i?ﬁ%n"c'gﬁ factor VY JaEcid Rk gﬁﬁ?éwﬁi BRAC
includin of er gl M2 t I egh : c i i

cqual |y aaER TSR MR RS PAVA0R, S PR M BT a1,
modi fi ed regpesticdly alicalacionasestrepiessit the e et UoVnciciddeshideotieatéll wehswng- of
stability or _for other reasons. By nodified base is _understood, for exanple,
the Uhusies Bees asdige apsnitHarglperepreentyipe gefader ViSY ineeded nyeel thag have not
pepti de, b%n?rleim%gpepti de, an oligoner or a protein conprising at |east two
am no acids jolned to each other by a normal or nodified peptide bond, such
as in the cases of the isosteric peptides, for exanple. 15 A polypeptide can
be conposed of am no acids other than the 20 am no acids defined by the

genetic doEEAIRER RV LPPITHINGER TEHLEYVENEEONonposed of ami no acids nodified
by Definitions.
20 "Nucleotide sequence of the reference wild-type gene" is understood as the nucleotide
sequence SEQ ID NO. 1 of the human IFNa-21 gene.
This sequence is accessible in GenBank under Accession number AC009445 and the
sequence of the IJFNa-21 messenger RNA is mentioned in the database of the NCBI under
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.



nat ural processes, such as post translational maturation processes or by
chem cal processes, which are well known to a person skilled |r36rsgp7ﬂ'ﬂ§
Such nodifications are fully detailed in the literature. These

nodi f i Catl,WbS @a}&ﬁppear anywhere in the pol ypeptide: in theeRihA%s

skel et on, MY Phe Ahi no acid chain or evep at the carboxy- or -amno- term nal
ends. A poI ypeptide can be branched follow ng an ubiquitination or be cyclic
with or wit hogolybu@ln@tm efigs uiirsioed, pea pplyrbenntlieatideer & palydeoxmbonuelgptidef

natural qr.s het i t- tran I ses that are well known to a
person s ’I‘altl%rd{’? ﬁn'torcﬁlép?ﬂa?r n%omoélbﬁmobg?ﬁ%tl de nodifications is
understood to Th@@érﬁﬂgolg«ﬁ@éwétﬁtel 1H61udeszﬁ)r%§hﬁhﬁlé QRinghDRrandRe hohBlel BAnd DNA,

am dati on, covalent fixation of flavine, coval ent fixation of heme,
coval ent afPNAtdomposéd af avukeot oﬂcmecm several mglleesman@eegﬂ@r(s)mdu @f@newmwmt

fixation of. a lipid.or, of a li derivative fixatian of a
oottt dayiE rand sfeionsh o Snelefirind, of daua st KIS i A Cod@gedlod
disulfid 0, t te
For mat § o HRe, drER bk QRverdE gl bR RegibHRS Bt b TRL IR KGO Wt

f or mat i omegitey(dy. Thy|tedn pnlynuddoizc&tuanm,lsormtlm;ib ahi RiﬁA amyzlfurgt bHlAatricbrling one or

oxi dat i on, prot eol ytic processes, osp oryI at prenyl at
racem zasfeHal %leke#t@ﬂdarﬁg@ﬁs By, polymat paie 1S Ay Sadersiadites W&%@ﬂ ENASs

arginyl a

2911 b0 4 QUL LR B0 B LS RORANS ALK ARG B
VO 021007 9240nP6lT 6tebidizy @4 @82 otkiee rdasbns. By modifiedi gt dn nndé¥stoodofds ,exa@ipBe, the
POST- TRANSLAT] ONAL COVALENT MODI FI CATI ON OF PROTEI NS, B. C. Johnson, Ed.,
Acadeni ¢ UPHEEE basp fHOAARNONDB3,  Sej fter et al. "Analysis for protein

nmodi fications d f

626- 646, and Rg?%%&g%g 0p 508 56 U Septdlebal orighfaiRle, an phgIks BPE' protein
Modi f i catcbmipsising aaiehsfAgvo ginindnnidNyoiAeddo Sath (RDDYy H68malrGRodified gleptidel

pol ynucl eot i de' i sol at ed pal tide" are understood as a pol ynucl eotide
or a pol ;ﬁ@ﬁﬁ“ﬂ%a?@stﬁ‘@&??i% E?P %EF@§)GQFIQ%’ Lefl ned which is isolated
from{ge human, Q@f?éﬁgt‘ﬂfe Qhhgr sdlf Qg a@iﬁfsaotﬁé%%%ﬂ &g'zopin%%%&ds deﬁg

Identlty isu ood as t nmeasur enent of nucl eoti de or pol ypepti
sequence bylileigtaetid tyde. Imlqmiypepudescm tqrathyvied tokpossd dfcarainpeacidnnwidifiddedy i n
the art and || described in the Lliterature. See COVPUTATI ONAL MOLECULAR
Bl OLOGY, DEBYK Pracaifes. guch asReshigns at&ﬂ?ﬂaié“raé‘?lﬁ}ow’é%sseﬂlé\w ofhemigajgpocesses,

Bl CCOVPUHHNG &@%BNMJ)\% 1N NV IRRHEST, S fnhdlfi?,a%ﬁéns ﬁé fulléﬁr@ﬂﬁ% Gn
Press, New York, 1993; COWPUTER ANALYSI'S 15 OF SEQUENCE DAT

Giffin, the Merm Ghleﬁef modHidGtipnEchn aiupmnanﬂvh&g mthpoI];q:ep‘egrf; 1194 peptide
SEQU CE Sl I N MJ.E R Bl OLOG c Press,
1987, oot BB ST S B Sl o Bt S5 { he

siml a“ ty 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,



bet ween two sequences are equally well described in the literature. See

QU DE TO HUGE 20 COWUTER, Martin J. Bishop, Ed, Academ c Press, San D ego,
1994, and Carillo H and Lipton D., SiamJ Applied Math (1988) %§:SEPOf®. A
pol ynucl eoti de having, for exanple, an identity of at least 95 %w th the

nucl eoti d nce SEQ 1D NO. 1 is a polynucleotide which lRg,at nost
5 points gp&nﬁ@i‘?i‘%n over 100 nucl eotites, conpared to sai %@@ggﬁé"g@é 25

These points  of atiqn can _be one (or_several) s itution(s

2dd ¢ oneD) BdndTor. HEtErPon W of sdhel B0y LeyEEANSLAT Lo NATe Y VALAN e
same way i C far , maANn A it t %
wtn eniGRBICHRTBY OF PROTERS BT S NERSR, BB AGROhl bl W R e ot
nmost 5 p@eifies endl. "Apdlgdis dor roadin hddifientions acl dmpreenparfedotst, MMethd Eagansince.
30 These points of nutation can be one (or several) substitution(s

addi ti on{}PP0an82 26-0é and ditenp Gralorfaotesy Sxathesis Hoskiapdatieial Mf)dlf)lépﬁens
| | eot ixdes. ' ding to the i tion which
ot ot B e B D R e Suc eot 1 de. Sequence. SEQ 1 b NO

L or the am nolsalied pdihudldotiRe 280500368 FERAR" RSHdR:2d (WAE2poldhucketdence
SEQ ID NO. 2, it being understood that these sequences contains at |east one

of the SNRPohipepide raspeditvebnsuchras prevonels rdetined whigh niselatstl frgiedee human
.sequences. ,Usual l yv.a palynugl eotide according to the invention possesses the
sane or %P%?’i%h‘f%@@%‘&eﬁ% abf%%&%@ﬁwéscti vity as the nucleotide sequence
SEQ ID NO 1 cpemiitySiifénddrsto8dsds @8 neRuRhehhsf SNIsctRfe &M pollypMeidtisefuenks
simlar fashion, usually a pol ypeptide according to the invention possesses

t he 19amedestitypractically the sane biological activity as the anmino acid

equence SE . 2 . conprisin t | east of the_ codin NPs, of. t he

Tvention. A SN wEBGPe Ratte natrnpeRiRah e fr B8 hL e g Be

exanpl e, j{fatstd Sedi COMPRITA TIONUIABEOEECE AR BIOUIOET! eynt Ragi Fd. ByxioahP"

i s under st ood ang_ natural variation of a base in a nucl eotide Sequence. A
)

SNP, on &'mivmstisoficds Neyu¥nde, 19980 BIOGERIPHIING INFORMAREHS ddd? dgEN@MIddi ng

SNP is a hi. | Q¢! pded, in_the,codi equ egt;
sequence ngf%@{’l @ 8}@2? ynﬁ%v %C@Q?rpg:ﬁhg?s, é%%a%ﬂ%qgéf°d8 {)R&Iﬁgﬂééﬁﬁéﬁgg I%f
am ng 5aciois SEQYRNTR tedl Ry PARTS [ NGEFA0tA BE 288 GuEifeeH. d. NEBNHEmMERS Bresé, N@erer m
SNP applies eciual ly, by extension, to a nutation in an _amno acid sequence.
A si | ent JERRY.1199% 9561 SHQPBR AL YRS TN MORE LR P KuoERc 0w Feisie, G-
nucl eot i %%ad&ﬁﬂ"ﬁﬁ&%els‘ﬁat does not involve a nodification of an amno acid
in the amno aci d Sequence

‘The methods commonly employed to determine the identity and the similarity

between 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



encoded by this nucl eotide sequence. 20 A non-coding SNP is a pol ynor phi sm
i ncluded in the non-coding sequence of a nucleotide sequence. gl@i SEP 2005 ‘
pol ynor phi sm can notably be found in an intron, a splicing zone, a

transcri pt‘;@rb%méﬁgpt er or a site enhancer sequence. By "funggiepdossdP 1S
under st ood NP,” such as previously defpned, which is included in a

nucl eoti de sequence or an ami no acid sequence, having a functionality. 25 By
"funct i osedquenge SEQ Uhtr. & sddinghmdpistiodghagdhesaceiquancss amtainpal lpps one o8 the  of

a polyn otd.de. The functionali,ty of. eptide or of a polynucleotide
accor di néﬂ% Ortjﬁge FHYBA: GFF €%, ergd V@?@%ﬁgg&ﬁg dP%&ft-on, an augnentation,

a reduction OlUiskafly RS APRIcRBA adddfdily & #R1iERntiod Pobdesdey (8 sihi@oP plakaemly de
encoded by the nucleotide sequence of the wild-type reference 30 gene or of

t hi s | at tles samechieligiché astediyes dle nukhetide seqticosaBEQYDAN Oa 1 moimppisingiaddeast ong  a
pol ynucl eqt.i d ?CC rdi.ng to the invention can equally consist in a change
inthe n Gl?eeglg s phiedptingghcal activity of the pol ypeptide 30 SEP 2005 WO

02/079249 PCTQEPS(?&AIQIA'Q&%JGB?’ us W??éil)&ﬁ)ﬁﬁ@ abde iglg:t%) e%ﬁ%{ﬁfbﬁepégs%ﬁ@ the

reference wild-type géne of 0 er nuc e sequence. The
bi ol ogi cakmaatripradticalipnbe geoieabiojogida attivikesk the dnfiac abid sigignaer SEQ IThAO, 2

absence of affinity of a pol ypept] according to the invention with a
receptor.CD@PP@Wrﬁﬁiqaéb‘Plie(ﬁpthW“}ﬁégﬁﬁf)%ﬁﬁ\}’éﬁq%%- has for its first object
an isol ated po i I Sing: . a Sl 55%}@ /i

| east 80 % i dé‘%ﬁ“% t"3(|§Ir3ée @P gg‘l%ﬁela?ﬂv elaosnf )"%‘Sb%’%em ?(s/r réel’ctgfr g?ééérﬁg%it?/& at
| east1005 mtagemabiistoy barnlirest syhthesimr e preferably at least 99 %identity with

10 the sequence §Eﬁ D NO, 1 or its coding sequence (from nucleotide 670 to
nucl eoti de 1238y "SNP peinderiiprbrnt Befral yatiation of 4 basecitd pucleelidfetfquence. A

compr | Seﬁf%égffgn&cégcﬁgleggqﬁl@e ciu?ia{e géé\%dl?% GO0 foroging/ 949, c973a, gl01 le,

t 1049a, a nuc e sequence cofplenentary to a

nucl eot i de sequediguSNEris &) polymotphisun terisdedaid, the rotling ssquaceodf 4 haclotident

i nvention, that fhe nupbering, cor r,esp?nds to 15 the positioni r}g of the SNPs
in the nSERWECE dhalsiyabie ¢ mRdicipioo! an apmoprad dhtthe FEMNCE PI YPHedcids

Sy e SRR ORI 00, 00 NGl U6 SRR

sequenceso aanafigemn at athmastidoegueankcet he fol | owi ng codi ng SNPs: ¢794g, c¢973a,

gloil c, t 1049/3 ’silteLt % ais f ]ﬁgg/gl%kphlgm included in the coding sequence of a nucleotide
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



20 b) a nucl eoti de sequence conplenentary to a nucl eoti de sequence under a).
Preferably, the polynucleotide of the invention consists of thezgeguepge SEQ
IDNO 1 or its coding sequence, it being understood that each of these
sequences conprises at |east one of the follow ng coding P A0S

c973a, gl OWPLHPAA9a, t1155a, al204g. Agcording to the inﬁgﬁ?Fon, t he

pol ynucl eoti de previously defined conprises a single 25 coding SNP sel ected

fromthe gcodd boé Shich@tide . seqdne, oft Be3aefe@hOd bvitd-tipk04de, of lof 1bEa laterd a
1204g. A pol ynucl eotide such as previously defined can equally include at
| east onenusfeotiffeseqh@Ndeoni ng non- codi ng SNPs: t1265c, t1277c. The present

i nvention equally..has.for it.s qbjec n ., sel.ate | yauc] eot. rLsi-ng
30 or consist % %Pﬁ)géc)a?gceﬁ{}%’i &oti't iab&qbﬁeﬁ%l%edsé(’ﬁ'%[#ﬁa% f?()thlﬁ? %8%213%: r?g:;f
sequence, affihitPef d1b] iis he@ddinbab thedatdntioh wilhebRcgRENENCES conprises at

| east one of the Tollow ng non coding SNPs: t1265c, t1277c, or 3 0 SEP 2005

WD 02/979249 PCT/ EP02/ 04082 14 b) a nucl eoti de sequence conpl enentary to a
nucl eot i d@lseggeﬁée under a). The present invention also concerns an

i sol at ed reotide consisting of a part of: a) a nucleotide sequence
SEQ ID NO. | Whéﬁréseﬁ@ﬁ#v@ﬂiéﬁ@dé?@ﬁ@s filst otg&dtRE isbMied E@)@ﬁﬁcl&&@de coRBRRIMY t5hese

sequences conprises at |east one of the follow ng SNPS: ¢794g, c973a,

'g1011c, t1 ex9apcledtidkSEgpercked0gug atile@66e % idbndF7 preferably) atdeany 0 dotdahdity,
sequence conpl enentary t l.eotj de sequence upder, a id.iLsolate
polynuct eot TS Beriay ahfadell Grddiy ead fThBoP oty dbleap o iRy Wik
i sol ajgd polydugh&aRtidi) 35 def ingd;eheNg; ée%lu&?&p(?ﬁ%? nffled@ad 878+ nucleotide

nucl eoti des. 10 The present invention al'so has for 1ts object an isolated
pol ynucl eot i1d89)c odbeigg foderatoop shatphist ot depedeinng compristreatalastcomecofithe

SEQ | D.NO. 2, b ' i d i sing the ani
eids | nel oduie et sebhe SNERLTAMS BPe g Trae DR ENaSectiiedt of am no acids
SEQ ID NO. 2 2 %&é%&tid@@édiﬁné%ﬁ&ﬁ&ﬁarﬂ@én&@é“di'id@%ecfu@ﬁgeatmd@f)%}.a(:i d sequences

under a) and ~conprises at l'east one of the follow ng coding SNPs: A42G
QL02K, Ql14H, lvisamDerson2iatthpsenskafOE present inventials it dluonumberingesogespendoto t he

P o5 ) B el L DS T RSSAA SOEL SR o he post i omi g of
The present invention relates equally to an isolated polynucleotide comprising:
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 coding SNPs: ¢794g, ¢973a,
gl01lc, t1049a, t1155a, al204g, or
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



20 SNPs is relative to the nunbering of the am no acid sequence SEQ I D NO
2. According to a preferred object of the invention, the previ \%El% g@gl ned
pol ypeptide conprises a single coding SNP such as defined abowe: |P rably

a pol ynuck‘ggg.‘j‘g@z@ccor ding to the invention is conposed of para284082 RNA
nol ecul e. A pol'ynucl eoti de accordi ngjgo the invention can be obtai ned by

standard DNA or RNA synthetic nethods. A polynucleotide according to the
i nventi on dan nagigatidysdgsensistcaimpdandntayi to @ naicleotdestquenpeaydees) s starti ng

fromth | eotid f the |FNa-21 b i fyving the wildt
ol et de. by TRhE R SatHG &R SEREnT of Akt TP bR b A e n
30 SEQ | D N9a rhiclebBlle SYRRREESER IPONUCHERS bin@SGREAdIG Being heddrsanthan,

conprising a SNP c794g " can be obtained by site-directed nutagenesis
starting freenh fighesacleguincele compusasce lofsttdne FothsEpllowdy FOPe24T1PAR249734,

PCT/ EPO2/ 04 1 | FNg- b di fyl t he nucl eotide cytosine (c) b
t he ndcl eotg%ﬁil(ggh%9ﬁ$éé§a, gfﬁ%ﬁﬁgﬁzgﬂg% theu_nucl eloti deyseq:Jenm(a )SEQy
ID NO. 1. %rf?l%ﬁ:i%gﬁia uBleeto ‘I{}hiﬁﬁf aﬂdf@ﬂ&@%ﬁéﬁéﬁﬁg?%" be

i npl enented’in t are no to a person s the art. The
publ i cati on ofaidfsokutekpdlynureldlidle being' ddhgosed &f Atdddst 1 (Aaacleotisles. USA" 82: 488
can notably be nentjoned, An jsolated polynuycleotide can equally ncl ude,
for exanple, RIREFEBY: dee e pelynuelgahidegay getingdaabovisyig-campased ofr UL ke ¢fei n
am no ach%lg&ﬁfégnces or marker am no acid sequences, such as hexa-histidine
pepti de. ynucl eotide of the invention can equally be associated with
nucl ¢0ti de 1Qhs eegtencigsertiagi dg hay fotikeshjpdt eineiksiatedrpobyimictiondt cadimgnios a n
order to obtain fusion proteins or other purification products. A

pol ynuc| BOYPeRiidgcOBIEISHE: t 0 t he i nvention can equal |y include nucl eotide

sequencest rﬂﬁyﬁ%‘gﬁf@@ﬁﬁ“&wﬁ%ﬁj Ny %pdi ng sequences, such as, for

exanpl e, nscri on- transcri bed sequences, translated or

non-transl af)etle a6140E ACIESseqsdick CoRprdirgntk S0 eneeSncliedbityade pokiiond 24
sequences, ribosonme bindi ng sequences or even sequences which stabilize

MRNA. A nucineoiP de theessqaramee o amprocaritt 3F9 IPA®Phe nucl eotide or _
pol ypycl eoti dg b%ﬁx%%&&?sé&cﬁi ndeEA RSt i af?lzrl‘}"ot ﬁﬁé%e&ﬁﬂg rlﬂ{defj 'af ﬁ?lc‘{/"gi P%‘itﬂgg es

nucl eoti de seque nder stringent con I ons. I ngen 1 on
condi t i omsleasis ogeériat | fplibwingnosding ASBaAr A43GURA62KT @pld 485 Vhe7I20Cdbestopal
condi ti °f<‘;517§£at permt a hybridization when the nucleotide sequences have an

It is understood, in the sense of the present invention, that the numbering
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.

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



identity of at |least 80 % preferably greater than or equal to 90 % still
more preferably greater than or equal to 95 % and nost preferably rﬁ ter
than or equal to 97 % The stringent conditions can be obt ai ned3 dcdr ng to
met hods wel|l known to a person skilled in the art and, for I by an

i ncubat i onWE 2B ¥hol ynucl eoti des, at 42.C, 25in a soluti %ﬁf@g@gﬁ?% ng 50
% formam de, SxSSC (150 nM of Nad , 15 ﬁ“Mof trisodiuni citrate), 50 nmM of

-sodium p it S d 1B ki 9 . 3 and
0.t g donat e o Sgaf By aoSdiing U MRBHAS cRBpHL |EL by ahe HuCRtIL Butile 8%,
SSC, at @5iticn 79 tohithe hidesttiepequinct BEQI vBEGL ilon, when the stringent

hybri di zation conditions permt 30 h¥bri dizati on of .the nucl eotgge
sequences havi Y BRCFEeNPT Be-digeried mytaggpesis, thahsa he raBlemsateddy jlisciay are

Gescr i bed cih BP0 baftsob BRTR B B Mub e ine PGy §E B STinr 45002
under s§ oadatMAlcAl NSdi NES Me &Ni4sg cah nblaBlyieasemionedvent i on that the nucl eotide
sequence conpl enent ar%_ to a nucl eotide sequence conprises at |east one

[

anti - sense SNPAR azddedinedynusleptae icav emallynincinggs forf gramplapicleotidg seqpences

nucl eoti de ;sequence ¢ rises. t 2 C , LS L ar cleotide
sequence Cé)g?{%r ?%reg%f’ngjr c_yto?)sﬁ rﬁﬁ?‘@%ﬁﬁ#@%& 3léldats ec{%ﬁé&g}éh‘?ﬁ%ﬁt Xmgiﬂ) aCid
posi tion séfdences]endt 49 exhilRatidilyupkide.zat i on and/ or anplification of a

pol ynucl eotide conprising a SNP. The present invention also has for its

obj ect the useAopolihtcleptisarcf &: imveniign capokgunllyl bet hssecingdi withgouelootidro %

i dentity r ef er ab). t least 90 %.identi re referabl v 95 %identity
and pAP i elREioRs Sie Bir oo lhe i et e B o Cl T Sl
and/ or b)otRerRRiifiRbedERoldtésaccording to the invention conprising at |east
one SNP in order to identify, hybridize and/or anplify all or part of a
pol ynucl eot i deA palinnglestide according oothesiation cgn cguadlydnelbiynealedtida seqi@nces
identity, re preferably, 95 %i,dentity and articularly 100 %. dentity)
w th the RERISAEF e SoERG o oansetim el gpncf Py Bl Peho R B b
sequence frascAthd BaRERS dRnfZRAt & hbeuRHaLeatdedBenkddOplicidy Bighdlgsdtuegdest ood
that each one of these sequences conprises at |east one of the follow ng
SNPs: 18 79ndyadenyisied gRoances. h@eng, binding 56quentes oy cvern 26BEncas1wirvh . statdlize
Genot ypin d determ nation of the frequency of a SNP The present invention
equal |y has r its object the use of all or part of,

A nucleotide sequence complementary to the nucleotide or polynucleotide sequence is

defined as one that can hybridize with this nucleotide sequence, under stringent conditions.
"Stringent hybridization conditions" is generally but not necessarily understood és the
20 chemical conditions that permit a hybridization when the nucleotide sequences have an
identity of at least 80 %, preferably greater than or equal to 90 %, still more preferably
greater than or equal to 95 % and most preferably greater than or equal to 97 %.
The stringent conditions can be obtained according to methdds 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).



a) a polynucl eotide having 80 to 100 % identity (preferably at |east 90 %
identity, nore preferably 95 %identity and particularly 100 % i 3@8r§EPt§ly -
wi th the nucl eotide sequence 25 SEQ ID NO 1, and/or b) a pol ynucl eoti de
accordi ng W hheetRvention conprising at |east one SNP for teug/gmnetospi ng of
all or part of a polynucleotide having 86 to 100 % identity (preferably at

| east 90 % i dept.ity, ferably 95 %.dentit tj,cul.ar | %
denti ty) i ¢ HtuneledRied RHBRBF mbentar 8" Riebehy ATt HEL ABE mcitflae
codi ng se@yedee codthldthéityMéch etledfdd E6qieAcd U6hBREdsAR 1323 Vne Ariti-LAkO GNP

understood that each one of these sequences conprises at |east one of the

f ol | owi ncpec@Mimg todi@uyente®@73a, gl O |c, t1049a, ti1155a, al204g, t1265c,
t1277c. Accordi.nhg to the invention, the.genotypi ng nmay.be cargi.ed on_an
i vi dual or o BB b5 ereBRutE DR L igs Rop P ATt ofe

i ndi vigluad ognp M Ehthy Mb?f_:di‘ﬁ@@e&&n@é colpriseV@RtdyRRinedRN ahvBbiid: hiSthdeuiakngs a
process for the déterm nation of the genotypé of an individual or of a
popul at i oof kitiondi%i dual s. Genotype consists of the alleles present at one
or nore specific loci. 5 "Popul ation of individuals"” is understood as a
group of individuals selected in random or non-random fashi on. These

| ndi vi duaﬂdé%#_tg#‘ J%tF'BE, ﬂﬂbj@ RatioR 3havBl ini_gﬁﬁ%tfbgrogﬁ:ﬂg %ﬁs@cfébﬁ@é @d}hgisin#g@w[% the
group of ua CO I'S€e as e . pr om 100 to
300 persons. Thee pmsknideatisn alao hbefwélsebjeetithausoofialbgr part bheir ethnicity or
according to their 0 .phenaqt ype, l.y those are affected by the

foll 0&} ng ditdBrgsHmc Hag%ﬁa‘anggﬁéeg%a"}éd @1%&%%%@ ahisasts?0 f%ylfsiﬁﬁéwagraere

| eukem as a 0 i : , d: [B¥c g Al ar

i seasee. mrARaP DL o Skl ahd Bhricifpl 1PRCIRRGY) S B R AR 1

i mmune syst &BQ IO floandwanpl e, obesity, infectious diseases in particular
viral infections, like hepatifis B ,and C.and Al DS, pneunoni ul cerative
colitis, di @éaga@gvnaﬁle%& Kenrding toop poisstian CQRIERG 1 least Opegi%’xanm e,

Al zhei ner' s :di : R i i i j: : hssue
o o gan or 41 PR REIARED). EPBAGEE L RaRP AR AP Bl of TR0l B ERL M ipg KUNT
ast hntg nul t10pl% idemtitgr(padfarablysitelepsir 8% i% ,idqusioy, i iasieSprefdpalre® 004 identity iahd S,

Crohn' s diseaseg, , aut ai rhnune, di seases nd.di sorders t.r.oi nt esti nal
di sor ders o3B3l K glglﬁsn%tajhﬁ_% ¢ awal@ﬂt} RO SHY DY R BECESTBY A
functional gR, g%ﬂ]&ﬂ&f g&tkfﬁudlgdltﬁﬁtdﬂr{o rRIcﬁ:foﬁEié‘.l?b:YQ)ge”Otypec' In a

of 1 ndi vidual s. ti

popul ati on pl e technol ogl es exi st “whi ch can be
i npl enentiedeing wddstootl dhggemok ype cSMRse fs@encasatoalyirise KatolkeadPhae rd clog rilviing

Thase | ecibr 5P B <afor shELE SR TR ARG B bR L dRG or hei pl oo
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



25 allele specific oligonucleotide hybridization, oligonucleotide elongation
by di deoxynucl eotides optionally in the presence of deoxynucleggﬂg?
ligation of allele specific oligonucleotides or cleavage of al specific

‘ol i gonucl eoti des. Each one of these technologies can be c
det ecti on WOHBMch as measurenment of i rect or polari zeg’wfﬁi)&b)g%s?ence

or mass spectronetry. 30 Genotyping can notably be carried out by
m ni sequepuph}mgommfindmdu&isiNTPs (2 different ddNTPs | abel ed by different

f 1 uor ophor e d ddNTP diff ent n .l abel dNTPs), in
o oo et e gnaE B st eseibE o8 B s A G Blose s or the
prot ocol de‘(ErHiha'h%ﬂCBfrtﬁe %Enc\ﬁ}\%!)eaﬁf e chdidiHed Qﬁ‘-‘cﬁﬁpgoslﬁﬁeﬁm]ﬂf 1I§ﬁm1ﬁ150@}érﬁfype
Fl uor escence Pol ari zati on 02/ 079249 30 SEP20 PCT/ EPO2/ 04082 18

Tenpl at e-abinsieis of Dyecal lEbasriresanioat ohmoompor etidic)lodis wel | known to a person
skill in the_art b r.ried oqut,on a produc ai fter

Sl i 19 cat i on ByPwEoNer g@éw@wiﬁqas RO Promp OB O AP e o

i ndi vi du Al seliSiisi ni c
Fogi on_ conrehnmR LA HhGss ATRALAF Larb: RubRKEanbDE, ndoY MR o PRkt

t her nocycl er, Whellyl ﬁte@wsp vhadiyidetedomprises @0 laaki e gerfdnsppeserebly dramaliier

for a readi ng of the | abeled bases by using fluorophore specific excitation
‘and eni ssSPSRUPFISEBY-s. The intensity values of the |abel ed bases are

reported on a HARMyiEOLs thE ORI Lidfahd Q0 thiip etﬂﬁﬁm aéle aBdorflin

he
5 NIP eirl
invention, the sense ané anti1sense priners; respecti ve can eag (&L

‘sel ect@d lmenayp@rﬁ@tablgktﬂob@dvhm atehaffaditbd agcmhejlfhlgovni:@ dx@ortme faeort ldm&as&fs t he
SNPs of the _.inventiaon. For exanple, the sense and anti sense nucl eotl de
sequencesCHGRORSe IRRNOHAS) .xmlé@maén eukeriga randc gapces, ofy B plieari pegky: esé@ndo

NO. 3: S

TTTGAAAT%&%A@%?S%%énucﬁ@%@éﬁﬁgﬁ&gp%@% tf}at ﬂ‘fxbf?dé%?l g‘?\ a
fr algment dtha\fg?%na sj/ﬂérgtﬂke,olfor Gﬁaﬁr&plamﬂee@, mcIée;tE:gs rdﬁmaswezll ﬁﬁl"tbl\mﬁlﬁr 6i24) mﬁ:cltlons
nucl eoti de in_t nucl eot i de sequence NO, statistjca

anal ysi s ¥ hegdlitys B &H& dﬁﬁ@aéﬁe%ﬁ%ﬁeu’f%ap@ plitis, digfagas & Y FroBabReTBIS he
gene §Mkehigd . S0 ADGREPY kb aNsdilzob Akl Sdalesrdsion R0 1 gEBI S &l

whi ch per ndation of the Inp ce of the I npact
di st ri butfissue énorgdregrafts, healentof swbndsy aounpis imdidlyaed pdtieyts, dlfergies esbas ymultipie

genot ypi S s SSERDSIAAT BETh b RO Bu TS (RFBUABR $564toncy
g; . |h2t Iddélfr(]lfs afgf@ﬂ%rhsgl 6t r&ﬁte@tl?rﬁiﬁ "R drhEvedl URbRErPeRHALd ORfh cHRfotherapy
treatments.
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



25 frequencies can be carried out with the help of software such as
SAS-suite(r) (SAS) or SPLUS(r) (MathSoft). The conparison of theagjrgg%-@ﬁs '
di stributions of- a SNP of the invention across different ethnic f
t he popul ag@g@b4pndi vidual s can be carried out by nmeans ofpCTiRFe2/8M82 War e
ARLEQUIN(r) and SAS-suite(r). 30 SNPs ofgthe invention as genetic narkers.
Whereas SNPs nodi fyi ng functional sequences of genes (e.g. pronoter,

spl i ci ng Bémplste-direcdDyes Teeginato) Irmoepdratial) ys woll ksodi tea pesson ekidleé dh the atfi. sease
susceptibility or resistance, all SNP functional ..ar not) ma rovi ge.
Vol uabl e rmr ko 61 B CrRied G § PdiFbabbned asebAtpLfRed b Bo%eR S iy
02/ 079249..19: / i:nY; o ' S t£s ;
consequeglte%%olﬁmg%i tﬁ%%‘égﬁ;@aﬁgll{g@?ﬁtﬁ gq 1%52% E{‘%‘Eﬁ@% %tl %%%sﬁ( %%%g the
Cargi || epolphucicofidd FenicNaipione céaniatrioc he2@udidd -A9B; ARiet alye dast adtep (REAFOPCR
Phar macogenom cs  1: 39-47; Roberts L. (2000). Science 287: 1898-1899). Thus,
the presethermasyelst thaplateds thepridased ona ppinsd fluosesspraescaryes don airading of the

L1a77c, | oGt BN pelff e itf Qo g el A e e e AR ik

sai d SNPsvau& ofuiiebatel baseaa@qepateond ghaphhe nucl eotide sequence SEQ I D
NO. 1. This databank may be anal yzed for determning statistically rel evant

associ ations 1@ thetRfeR rrmylificaien, wathe @ae osfa SRE pbtheotvisgtianrbe sspamgnd

corse DAy IR LR, AR LI2TR L 1BLTE 1 BRIl

preseng imvtﬁ@pb@tﬁbrﬁdf&ﬁesmwﬂ&ihh@tme of at |east one of the foll ow ng
SNPs: 15 ¢794g, c973a, g10l11c, t1049a, t1l155a, al204g, t1265c, t1277c, in a

pol ynucl eot i deFesfexamele, firngense anbentiserssrugleptifle seqngnensdgh 8 PR mmdifisetion
kits for a.di a resistance to a disease. A SNP of the invention
such as d@‘?ﬁgﬁ’%%%zg%%spﬁﬁ%&z% directly or indirectly associated to a disease

or a resistancgEQ DA B SREG pralePEIET@RAGGThESECl BERSEs may be those
whi ch are defined as nmenti oned above. Expressi on vector and host cells. The

present i nvent3EAIRNG Hdstpepseiprsnasbi eESADLA BN GAMGTedor conprising at
o2t g5 ne 00 U5 5SROI Snb RIS Bl 20 DNARY Y BIRE 881 1
and der i vastlattides €&m Matleothirrdlocieindeleptidéd el ¥ echebintiastidy egjuenc SEQ ID NO.
1.
A statistical anatysis of the frequency of each allele (allelic frequency) encoded by the
gene comprising the SNP in the population of individuals is then achieved, which 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



used can be derived from bacterial plasmds, transposons, yeast episones,
insertion elenents, yeast chronosone el enents, viruses such as bacul ovirus,
papilloma viruses such as SV40, vaccinia viruses, adenoviruses, 3fo¥ P

vi ruses, pseudorabies viruses, retroviruses. 30 These reconbi nant vectors
‘can equalkyoggwgﬁﬁnid or phagem d derivatives. The nucl eotpigrmrguence can
be inserted in the reconbi nant expressith vector by nethods well known to a

I T AR A SN L R
L ABORATOR - MBNIALs (S2MDE QK ﬁ?%}l.§|l9290984§\m1§€i-Gen@ﬁbéjz2§@ﬂ2@9; Raleb Q% dralponas ory

Press, Cold Spring Harbor, 1. The reconbi nant vector can incl ude
nucl eot i @bamegogmeesct haP-4d pRobarts It. {20GB gbtianded87: 639& h89Pol ynucl eot i de

expressi on as |1, as nucl eotide sequences rmtting the expyession and
The transcr | plHgh Bf PISHHI PHOEIBAUEO B BHo CHAGATR GRS Fhiestt IRt B on

of a pol m?o%hgesm% ERggl neetd | oM 1ENeRRosCAHeRECH1 RPN 1563 E G 87 @ckORdI Ng
to the host cefls that aFe used.” Thus, for exanple, an -appropfiate sSecretion

si gnal cpolyhacleatidgifahefNe-21 ene.r econbi nant vector so that the pol ypepti de,
encoded by the pol ynucl eotide of the invention, wll be directed towards
the lumen of the vibupdeagnedthebsgid SNRs are swaberdtinacpudagieayith the nglegiidee,
.on the negbréagee g Ibq\\/]\@rgs the extracellular environment. The present
inventi ofi-&rso % or “its object a host cell conprising a reconbi nant

vector accor diThgs Hexabdik irmgetm blyzelhRori ddiéradiiogi Qiiwically @eleegR NdxsOEMons
vector in a host cell can be carried out according to nethods that are well

knowd Ot obetwseRson skilled in the art such as those described in 15 BASIC

Pr of 6ssi onal PuBEIeher e Megatot S Bote eI YA R A ek, 12

supra, suchi1agsd, i EITTtsi@ta ilyidglce84€ bEMM: RRNaP i de, dddnsf ection by DEAE
dextran, transfection, mcroi njection, transfection by cationic |ipids,

el ect r opor afii) erdiseascarshigsisianes tora digaakect i on. 20 The host cell can be, for
exanmpl e, bacterial cells such as cells af streptacocci, aphyl ococgi., E.
col 1 or " Bact | e KEngt PsiigLrRS GReetngie Bhi 4o asE P Il RS
Aspengi | kLipsdg SHHEDtANNYEEI049NSEGHaCElAR oS HOR5aSt108Yd, Sinof pélyas@eftidedoStheand
of Spodoptera Sf9, "animal cells, such as CHO, COS, HelLa, Cl27, BHK, HEK 293
cel | s andFNordngeel Ifer dfveldpeng dabpestic/progiostaikite forualisqabant acrbistinc® 5o Ehe
host cell,s can be used, for exanple, to express a polypeptide of the

i nvent i off'S685¢- as active product in pharmaceutical conpositions, as will be

seen her ei naf te SNP%?!tHePﬁﬂEﬁt%; su}ltﬂﬁs Eéfﬁﬁaﬁrﬁbo.\ré‘ﬁﬁ?tﬂe%eéﬁf Br ﬁﬁrefzt@f adshsiafy ect
an isol ated pol ypeptide conprising an
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



30 ami no acid sequence having at |least 80 %identity, preferably at |east 90
%identity, nore preferably at least 95 %identity and still noy @ %IE 0w
preferably at least 99 %identity with: a) the am no acid sequence (5 D
NO. 2 or WyidymBe3EP 2005 WO 02/ 079249 PCT/ EP02/ 04082 21 b)pctrivepoamiose acid
sequence conprising the am no acids inclygded between positions 24 and 189
of the amno acid sequence SEQ ID NO. 2, it being understood that each of
the am nAMEEECUGAR GHEGBTNder LABARATER € MANUAL aBambask f ohedbrEdhEold

fol | owi ng, codi SNPs: A42 144, . V1 2stop, K179E. 5 The
pol ypept i ‘%ﬁ%@%@&?ﬁ?wgﬁfe%%&ﬁﬁl}ﬁ%ﬁ %’%ﬁ‘?e’.ﬁoj) the anino acid
sequence SEQ ITeNekordbinght Pectdr@mdibREe 36EIHoH@ISRINEHcS ARt aloRtBDhe M8y @Ei 6P
aci ds included between positions 24 and 189 of the am no acid sequéence SEQ

| D NO 2, ofithe pelyngclaotiter sxtppestidrhat welcls mokleptide apquencecpatmsiggche esprasden a)

db t t .l t. 10 f . the foll i di NPs: .A42 2K,
o a5 ke Bl e PoTaRghan MOt SieabbB g At P ENer o S pefmeonas
particul aac}*txe 298513 tRbe secﬁx}:n&é%%eﬁ{g AR a@c%‘saﬂ:réﬁtgﬁﬁ%igg.‘@cél% MR ardusdy. b) the

am no aci d sequence contal hing the “am no aci bet ween positions 24
and 189 of tHehwsmioo awnthlsequenp@ofifife | 2cNBion? sighal | danbée nintegrated siroate
t hat each one ,of the am no acid sequences un&er ) and bie?(t:ﬁnt ins at ,|east
one of t HECIBYINGYivis§tor saithy thrmpelypsrds, caagsier bygheaqlynpetephe of Hedinygntion,

K179E. P i . ‘] nt i t.ai .
single co\gﬁfng‘g %ﬁ@%%?"e‘%?‘g% Qﬁfgﬁrﬁgﬁhyg&gup&%@tﬁg}l&s i&}\ég Ii]acl)rﬁ’. {Ok%gﬁc&% %@%S?mc
QL14110 \bpheebn the the@dtamp,or avardKibESdxiradéliuldrenRires@eht. i nvent i on equal 'y has
for its object a process for the preparation of the above-described

pol ypepti de, i HenpicsentAnperdionogise pagden Heablkste hast cell somprisingaa sgombinant
culture i hd - ptide is isolated fromthe culture nmedi um
The pol yp‘g%ﬁj:l gaoggiﬂgggih%lﬁ?%l gjgl starting fromthe host cells' culture

medi um  accorThengtrbduddhhsftie vabinbinowmedtor i PR6SE eoll sk bt eglricd ouhsccakdinguch
as precipitation with the 25 help of chaotropi,c agents such_as salts, .i.n
parti cul ai® BEbeds tet @i Melleknewm dp @ pese grbedinth @H) Bichasctiose descibeddng

extragcki Ot ﬁt@ﬁﬂg h 9 ; | yl ONRL QLA ;
hydroﬁ ogigésyﬁg gggc |onq%§%§a@ogra%§9ég I%W?ﬁ??ggﬁkr%n%?%%ﬁgg??mé Rl
hydr oxyapRiofdseiondir dubiislgngphyoos; ext| MOIBECChAReCLONIDIG: esA LABQRATORY
medi um' i s un?erstood as, the medi umin which the pol ypeptide of the

30
i nvent i onVIAN{ &by apse B pa imepsisetionrhy calehuan Riipsphdie.Jeansissiion By DRAR dextran,

extracel lﬁ’ér@fecﬁ@rﬂixﬂ@oinjection, transfection by cationic lipids, electroporation, transduction or
infection.

20 The host cell can be, for example, bacterial cells such as cells of streptococci,
staphylococci, E. coli or Bacillus subtilis, cells of fungi such as yeast cells and cells of
Aspergillus, Streptomyces, insect cells such as cells of Drosophila §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



and/or the cellular lysate. Techniques well known to a person skilled in the
art equally permt the latter to give back an active confornatidg $ap Bfse
pol ypeptide, if the conformati on of said polypeptide was al tered durl ng the

‘i sol ati on urification. WO 02/079249 22 3 0 SEP 200 hERf2/ 04082
Ant i bodi eﬁo O%‘Rﬁzgqr esent invention also pas for its object 51)6(1:'[l|;lh?q;cl)-cess for

obt ai ni ng an i mmunospeci fic anti body. Anti body" is understood as the

monocl onal , pyp@kyehigeatid LBidRE @mp¥is ﬁxe(dﬁﬁh&amdl@liﬂaﬁﬂaﬁget&l&bh Podtiess a4
wel | as the Fab fragments, includin ab or i munogl obulin expression

library prothdcksd. ofahe amwgﬁo@pf@qmc@ DoY) Zsan be obt ai ned by i muni zati on

f I th id di to th

"nvent on ot eenedrdere@0y SRERAHREERUE S e Bo WG Oy BT L FOERS e
according & dfBe EaMoRNHZ mmgssmns 28486 ek, QﬁﬁWH)WSLQVD £1B824ty P ept7oge
accor di ng to the invention, onhe of its fra?rrents an anal og, one of its

vari abts or a%lﬂolmpmmthglmhntsorp@ﬂrwﬂ@phd@nm al so be used to produce
i mmunospeci f tﬁ ant i bodi es. %[E@F[P (?(r;% "I mmunospeci fic" nmeans that the
anti body po¥dB& BRNCAGEYANENCEAH ?7\? “%he pol ypeptide of the invention
than for othemhe RBIENPSRE schRendeDhihiRg ttﬁ'@arﬁfdochrolcﬁﬁﬁcluﬂ'é’deodtﬂ@&ﬂﬂfsﬁﬁﬂsf2'40and
.antibodi es can be obtained by adm ni stratl on of a polypeptide of the

invention, b89 Oﬁheanunqmd$%gﬁm¢t8£(ldf)l‘é® anal og or of an epitopic fragnent

or of a ce S | ynucl eotjde in r.ef erabl 0
armn, - adcosing BB o dett ob Rt Dt st ep st siad FEerAn: Heleart
For Hie Bh@%@ﬂﬁtﬂoﬂﬂw gd&BIﬁEQWA@@ '@@QKGQH&MPV?@?D@IM% karomnt i body
production can be use starting fromcell Iines, such as thé hybridoma

t echni que (Koﬁlflerpoéstpepacﬂe of ﬂxatnneetlféméﬂﬁmomﬂ@ﬂarmmst bE trioma technique,

the human B c bri. (Kozbor et al., I mmunol ogy Today
(1983) 4: 7% 8ﬁﬁn %%léﬁﬂ“ﬁvﬁ%mﬁ‘% %<é)5hn| que (Cole et al., "The

EBV- hybr i doppipteahné e se%ﬁh@néet SonBRRink I8 aﬁmotaeldaqumémwwe&aﬁ@sﬁions 24Mnd
Monocl onal Anti bodi es and Cancer Therapy (Vol. A Synpaosi a on

Nbl ecul ar ah8P ckibk amamo 311¢)$QQQ?HCEI\$&E/Q$&N@53 (eds R A. Reisfeld and S. Sel 1),
77-96 The.te

96, . A
P oS oRaPAPEmeaRsag Jha sl oaf okt R adR sediacsy L i) HESadi
Pat ent Ncpeasflo%@f thd ?&ldi’aﬁl%&ﬂiiﬁé BNPbeAugedQltfmngﬂm{ o7 BTDYE 152806/ K BOREY Ce,

for exanple, can equall e used to produce
Preferably, a polypeptlde accordmg to the invention contains a single coding SNP
selected from the group comsisting of: A42G, QI02K, Q114H, V127D, Cl62stop, and
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.



humani zed anti bodi es. 30 SEP 2005 WO 02/ 079249 PCT/ EPQ2/ 04082 23 Agents
interacting with the pol ypeptide of the invention. The present invention
equally has for its object a process for the identification of 3f SEbLHt
actlvatlng“p; hﬂﬂh@ltlng a pol ypeptide according to the invegtjgpi/o0s2
conprising: a preparati on of a rec@&bi nant vector conprising a

pol ynucl eotide according to the 5 invention containing at |east one coding
SNP, b) the preparation of host cells conprising a reconbi nant vector
accordi ngsfifhoddes. C) the contacting of host cells according to b) with an
agent to be tested, and d) the determination of the activating or inhibiting
ef f ect gener atlée l;qrestehe myention alicedtas Hrpolsy pbpct de pmrcossmfng ¢hgainfng an

i nvention can al so. be | oyed for a process for 10 screening conpounds

t hat |ntéP%EW“Wﬁ%¥ﬁ9@“ﬁgﬁ§se conpounds can be activating (agonists) or

| nhi big i ng (antkagenhst N AAH0S s tkhbhOIA aﬁ&l‘&/\ﬂohiﬂ hifleR2! SRERS Lfifin,
according to the 1 nvention. ese conpounds can equally be I1gands or

subst r at ésmohizad paltitpdiesi gewell ahéhe BelprfrdgnrentsSemclidingg&ab etr mmyundglomdnt
Protocols in | nology 1 (2), Chapter 5 (1991). 15 In general, in order to
|nplenenﬁm§6§ﬂ°&lﬁﬁﬁﬁég§huﬁﬁ is first desirable to produce appropriate host

e tor examp o BaP LRRPIERAZ CATRE PR b phUEALAD QR YAG £

bact eri a mlyglepade kccoedihf to tHeéseentiehl s or nenbrane extracts of these cells
[ nce of =~ conpounds tQ_be tested. 20 The, pi ndi ng

are then put ign the pres
capaciy of t Hehega plPﬁ’ijS(tE? lgjes @@ﬁlg@%%wq%ap&%épwa@ ygepiidgerccording
i nventi orto(fﬁﬁgggﬁ{bl ?ué?lba%et':fe‘ﬁﬁ%d 8‘%%%%\&% as the inhibition or the activation

of the functi f espon t he above process can be inpl enent ed
by using an agempblipeptiée besitdidg tid dte msentdmr en¢ by it fragnedntsean hyalbgbmiceek itd t
can al so include a conpetition testy usi nq a Iabel ed or, non- 25 Iabgt#ed
agent and’a&ama@a%aeksméﬁ%# a8 peptide caanaler by Usgd e PERAVEE AnAREOspeC

agent to ati’iﬁb{;] fsied generates an activation or inhibition signal on cells
expressing the pol ypeptide of the invention by using detection neans

appr ol i at el y Theasen "asomondcipedificd nteles thaigtha lantibodyepaist et ®btlettesaffimigeforviad i ng

o Lo D A SRS ccan B BELYIYS) selySesy and L ESpialy, sgces 90
CLaTPL . T PTASHILuACENSt hialg 48 Blyldt PRuEIshun ot gen pbaddst
accor di nght¢ inveheon,nefeortel ofits eppeits efgan analog or of an epitopic fragment or of a cell
expressing this polynucleotide in a mammal, preferably non human, according to methods
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
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.



a) the preparation of a reconbinant vector conprising a polynucl eotide
according to the 30 SEP2005 WD 02/ 079249 PCT/ EP02/ 04082 24 invegq? ISPP 2008
containing at | east one coding SNP, b) the preparation of host ce
‘conpri si n%@ N %gg?bi nant vector according to a), c¢) placingmesboesehk! s
accordi ng Ef? the presence of an aggnt to be tested, and d) the
determ nation of the activating or inhibirting effect generated by the

pol ypept i deerpgintdrecting vigetht polypbstideesiitbelinvémicagent activated or inhibited by
the polypeptide of the invention is an a%ent that responds, re pectlvely,
%I

by an activati 6% Biesel inveRtien edwhly; bpstih i)P@%%%BWSFSSt F 40, isleptideatioge! anThe
agents, pepti de of
the i nve?féfjéewgctu%gu %Ilolﬁ@lb{s{ ntg%fdpoqgi;e?%dle%{ %Fdlh tﬁgﬁ‘}éﬁ BI)r( %@ﬁ%ﬁ? menbr anal
or nucl ear mngaeppep@atidt Has esconiinaio deetor eorppxﬁﬁxeg alpolynuyleot e acdst diag €s the
transcription factor or, pol ynucl eotjides. Detection of diseases. The present
i nvent® on a|1@@nﬁ@ggcqq§9fun@g)ptel§@st angeasirs3NF.or anal yzi ng the bi ol ogi cal
characteri st t I nd/or of a
! b')ﬁjﬁe p?%pcorig Yﬂcfs? chlﬁ ogﬁ)\r’lgl%lg%rgdoﬂ%lﬁagt %%f‘or atQCYcS' ﬁgb‘a

pol ypepti de ionina‘su rising at | east

one of the fc@memmgtmgaifhmtcenmdabmlgthe) Witﬁ%ﬁ@%&tﬂfbé Rereahg@nce of a
pol ynucl eotide according to the invention in enone of a subject; b)

Det er i ni ng & H detsyminatin ehihe aeyrbng @rrmhlbﬁmgyffwgémm@é baél@bmnh@ e t he

pol ypept1 de acloir RS Rt Bnfieanvr by 8, B ERE Sy Ched oF FRRRISE 4B ©

concem)ra@,dr@ﬂm;gfc@nﬂmham@(cm&ea@mﬂndl ng to the invention in a subj ect
and/or e) Determning the functionality of a pol ypeptide according to t he

invention in aTbQﬁbj @atpounds qinebe ab‘il‘&t@gl(é@m%ﬁafpranﬂléﬂtlsg (edaganystheagents 9% ed

in a subje J

R S R E e e
det er m nebavhighhdy oﬁ sﬁbﬁ@jae@toﬂ 8 pfifwptige c;irthatmw:ﬁll@nofseee@mgﬁf Eteet edufent t O
the contrary, presents a partial resistance to the devel opnent of a

di sease, BP9 1§ﬂ@§ﬂ@@5ﬁ¥dﬂ°b(amﬁﬁﬂééﬂg?mnked to the 30 presence of a

pol ynygl eot i dey, 9%%%8‘ obdr tBeinl ﬁ&g@ﬁt dﬁﬁhaa” [ Qs 470?4 YP&PhS bl@%o 'dHé’e to
the 1invention. ese’ di seases C or'der’s and unan |seas such

as cancer spradshidteiost sells thafegptdsob pollipspdizescondinas ead indeméns sch cells can be,

|nnunolog|cally rel at ed di seases and/ or autoi nmune
for example, cells of mammals, yeasts, 1nsects such as Drosophila or bacteria such as E. coli.

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

20 The binding capacity of the compounds to be tested with the polypeptide of the
Imvention can then be observed, as well as the inhibition or the activation of the Vfunctional
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



3 0 SEP 2005 WO 02/079249 PCT/ EP02/ 04082 25 diseases and di sorders,

cardi ovascul ar di seases, netabolic diseases, central nervous s s[g§F_rP i '
di seases, and di sorders connected with chenotherapy treatnents. d g%\ncers
and tunor QV{)IBEA)-HQ_@ carci nomas conpri sing metastasi zi ng r enabCT/€Rs204082T8S,

mel anomas, [ynphomas conprising follicupbar |ynphomas and cutaneous T cell 5
| ymphoma, | eukem as conprising hairy-cell |eukem a, chronic |ynphocytic

| eukeni a andvertiioogbetainjng asilekst anglceding SNfancers of the |iver, neck, head and

ki dneys, l.tjple el onas carcinoid tunons and tunors.that appear

ol | ow ho o ToReREEGat parsheey EoRaRRes a R SRl e RSl aF R Case o
Al DS. Said é)fﬂ&ﬁg 1348 ccls 6 ER mg iH o Medchbe bPAPEIenPRDHGONEN, hisd Ng chroni c
hepatitis B and 10 and HI VI %\I DS, infectious pneunonias, and venereal

di seases, sdjche deteryainitical ofitles activatBeg at inkihitingl edfgricgenksatedriyy the polypeptide on the

aut o-i_mmunol ogi cal ly rel ated di seases may include the rejection of tissue
or oréan gr Etp%ﬁlt%/sé?cgi es, asthma, psoriasis, rheumatoid arthritis,

mul tiple scleiPghsn dCHRRR or sHESSACHRREE wlﬁgéﬁdev& &8 lihddnSion ShA BBKEHEL 1 C
di seases may i nclude such non-imune ‘associ ated di seases as obesity. 15

Sai d di sessposdyfredphetivvinthyadn agivatios ospstislmbition innthe pdeserdezdieihisepolspetitiiease,
Par ki nson. s di sease, scghi zophrepi,a and deptession.. Said diseas and .

di sor der SHRRFCIF ot VACRRIAOMBUF] AGCTIY Rb USSR fhs PPlyPapAe, dete HLeHion:
and ost e%&%@ﬁgis&-ofTI[bm?pégﬁae&%&chaéss FoPBXAThAIE, SRARrkfal Hr3UERE fecehtods, Kinagse
or of a resistance to a disease 20 linked to the presence, In a subject, of
t he X anhd aldrebefenblydedshy knaSiP tiapswipiondattor omnpolynurlestiteon. Pref er abl vy,
in step a), the presence or absence of a polynucl eotide, containing at | east
one coding SNP such as previously defined, is going to be detected. The
detecti 0'1)&?&%9%1’8%35(&%9' eotide may be carried out starting from biol ogi cal
sanpl es romtine subject to be studied, such as cells, blood, urine,

sal iva, or st &t pgséntomventinoplsy tas fon otgert opyyoasss tihe asalpfieg tthe dibkgical

studi ed. The genom c.DNA be.ysed fqr the detection directly or, after a
POR anpi (SHTGSENBIS Pbrt SRTAHF B INACHIDENR o [BrioRy U SEp PRIPSBHAR | ar
fashi@n. abdorimplib etk PSRN i8 atsﬁbj‘é,@mééﬁl?ﬁ&iﬁg AP WGkEQe FensSRULGMES Of a

pol ynucl eoti de "according to the invention with the nucl eotide sequence

det ect ed i na)Delemanimgshopresdnee suthi @bsencg of T helyousipetidesioerrding i theriuedndioniin e
sequences C%g be carii%Se .eoc%J_t by sequencing, by DNA hybridization methods,

by nobility igF?%rP%ﬂ he DNA fragnents on an el ectrophoresis gel with
or wi thout BeDafHfinigy ®ee8 o e:giwssmi &f nglﬁﬁﬁﬂ%tﬁiebﬁcepﬁinfgft_ﬁ (B ffenticieth a
Myers et at., Science (1985) 230: 1242. Such nodifications in the structure
of the subject;
20 ¢) Determining the presence or the absence of a polypeptide according to the invention in a
subject;

d) Determining the concentration of a polypeptide according to the invention in a 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



WO 02/ 079249 30 SEP2005 PCT/ EP02/ 04082 26 nucl eoti de sequence at a precise
point can equally be reveal ed by nucl ease protection tests, sgqhspsif¥ase
and the S1 nucl ease or also by chenical cleaving agents. See Cotton et al.,
‘Proc. hbt\v6gg@m_§ci. USA (1985) 85: 4397-4401. digonucl eptir@®obiRRES
conprising a pofynucleotide f ragnment gg the invention can equally be used
to conduct the screening. 5 Many net hods well known to a person skilled in
the art dissasdseandsédordersgdetdiovasneld hdiseagespresbolin dideasesp oéntralialepois destah t he
invention and to, jdentify the genetic variability of this polynucleotide
(See Chedsepesand disgrdesheenneqiedgyth chgpotberapy ¥iptmeds613). In step b), the

I | of ! : e ad D
the' I evel Cof SRk oSl o1 RRMIUELAR S pHRRRULET ibast B | a0
pol ypept ¢alleihomad) nadamntisntynighomet koatprive}s [folkioolan Ismplonpear s@ncisdtieblie® dell t he
art as, for exanple, by PCR . RT- PCR RNase protectiagn, Northern blot, and
ot her® hylyFINaPRat {ekemss nawrprising Baigycel) lonkemip chrap lgapheqytisy leplranigndnce
| e ¢ ) ) ; he ) .
2 subj eciighlTnERIE fleRl Yindhs B (RUNDTRUL IRAGER W0RGSs, Sulif QBN 11

met hods é&dteiRo@ds tunfdds @xanEh@s Myt appehr Ofolbwieass ayamondRficlenye ddniidishig 15
tests, Western blot and ELI SA tests. Consecutively to step d), the
-det er m nBaAPEHAcHANMALN B case efllhb| ypeptide according to the invention can

T o oty et | SH PSR Resthoitad ¥BA LA ROSEISHY SEMCRRIR S hnd £TC
or bgdovanhHIWAIDPemfetiodOphdien@easshid wnkieabdisedses, blkh @ofnial wartd. he

resi stance to_the disease, the jndisposition or the _disorder evoked above,
with the hel pS#f ipmgrolegically,pd aulorigmaunslodisallycrplated dissasest way dngpde fhesays,
such as phos r I I [Welal-ToR . Si.e : erm j on
of the flll:jc ct%1 ?%tr?g?ilgstus cgf&gﬁ%%%%’e%%%g&gccor Gl %1(:81&? {os’ P}]egx}naitc;r%ggﬁtgﬁ %ﬁ Iﬁhal?i%ée
carried sldrokly, Crehire discws dndlkibasnativiecotitiper son skilled in the art as, for 25
exanple, by in vitrqo tests such as ahove nentioned or by an use of host

celI's expr essPHf %@@ll_cﬁé?e?ﬁéﬁ’ﬂqydédu‘ﬁlélrcﬁﬁéﬂtl?’én%r?ﬁﬁ?ﬁiﬂ%d QI§ERSES %Sa‘?t_f?éﬁft’-s of
di segges. Thesﬁﬁ.e&ﬁ@atsgé rb‘fegxte' 9&1&%{[ SRS §Rfen! UifiaP BhORke aAfz.H%'ﬁr%?’%qusgase,
y 30 way o e according to

conpound cont ai ni ng, active - agent, a polypepti
t he i nveBarkonon T descasey smhizophrealesamdrdebatsasn.t o t he use of a pol ypepti de

according to fhe jnventiqn, for the nmanufacture of a therapeutic gonmpound
"ntended for SHA RS GlBroTe R ¢t F hgpiTug 9f BoURES, SHOMRrP G Fbr 5
and/ or dj5Ra8684 odh§RRodi Seases can be disorders and/or human diseases, such

3 0 SEP 2005
This process also permits genetic diagnosis of a disease or of a resistance to a disease

20 linked to the presence, in a subject, of the mutant allele encoded by a SNP according to the
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



WO 02/ 079249 27 PCT/ EP02/ 04082 as cancers and tunors, infectious diseases,
vener eal diseases, inmmunologically related di seases and/or autoiggﬁwggﬁ '
di seases and di sorders, cardiovascul ar di seases, netabolic disea tra
nervous syg@igmdvs@ases, and di sorders connected w th cheno®Pl&rERNY/64082
treatments. Said cancers and tunors incl2gle carcinomas conprising
netasta5|2|ng renal 5 carcinomas, nelanonas, |ynphomas conprising

fol I'i cul aRudlsaigRcRascnsnd@t e remwoprintrcanepqually de PrordprEorelsRBen §¢SFFg

nai Y- cel Luch LS. Hf GO ColIBDOF YIS, BRI A0he SALRNISE, BIELSN d o

| eukem a,” cancers of [7'ver, "hec onas,

car ci noi dPiiodMoI=$. @ledd! BEDMISA r(a9853p9€~8439ﬁcd4bmwm@oﬂxﬁb1¢dmun@ro@esf icehpRging a
conprising  Kaposi's sarcoma in the case of AIDS. 10 Said 1 nfectious

di seases Popnudectiderfagment etthe @ﬁ@n@@mm squagy@nmmd te chaduat ithe scr@nikgl C  and

H V/ALDS, infe ous u nd _vener eases, .such ni t al

harts. SSai i mARS BHR0% Vo kil S AHRAE EMea L IR R SR R3S dEBEnb s
i ncl ude t figoredsRIre6Ht 4 POlyRhclbdRIBUS tRE ilcHBSh BAREJ Rlentiflyl BE gb@éhc #3abRy of this
psoriasis, rheumatoid arthritis, nmultiple sclerosis, Crohn's di sease and

ul cer at i veolyoldledtide (88e Sheatetrabt &@gmaedlai?@eé{sb%?‘lfr@p 61Adlae such non-i nmune
ted di Sai d di tral t
ray el ude. A ThatapeDhs T BYEbe! CRBSKPRagn ﬁwssa&gag@%otf’dgﬂm%?obﬁﬁé%ﬁ%ﬁ?%iés o
d i b I
epr essi OQudaing?%}g%Qhé fRSESE I@QQ §@é&j§§ ﬁuggbﬁyﬁhélé’otl e acgﬁg fb].”aQBQYyy i de

anem a in d patient, d-ost eopor 0si’s
accor 0 ngadcordihg té metuids mlld@nwal te@ Iimsamssé:dla‘dan thehm asa,rfutf acouple, byoPCR, RT-

t her apeut ound |n1e ed fo e preven nor th reat nent of
di ffePenti)ﬁgwgﬁo ase PPy ions %I%E%E’] @@2&&? Yiaggﬁ’-a\‘é@l E‘E&’Péf’ ‘n viral infections
such as chronig i aE th?rj tﬁ@%u&encé %P‘%Eé“aﬁ&n%b‘%@ x@fl Q@'thé( c%%l:ém#] RiheHt a

and chronic nyelo 'euke | e nyel onas, |cu ar onas,
car ci noi dpmlupmts'le amdmdgmmthmmh'emtmmm a subjabvas semple farah sulaactlma:m’as caﬁﬁd
s di.sease, as tunors that

Al zhei mer' s di s e, Par ear.

ol | ot noPP R REOWRGIS BB RS o ot ragiol JudraiginTmadiien rotnu ER08Rbne
Al DS, 1gndteg@nwe§{enwg[0tt§mp]3u§g@&@%al di seases. Certain of the conpounds
permtting to obtain the pol ypeptide according to the invention as well as

the conpounds Gbnsicndelpito stapd) ittid éderpyinet cincentrativnof il pqmpﬁptide acenrdin@do
| i kew se be .used. for hetherp ctret t of the human , l..e. ag a
t her apeut "€ YSRGS, efﬂfngaﬁeg {}‘F e‘g;gﬂfy PRy RYY Ct?ﬁc‘?ﬂt%a% i‘éu?lg'r foé'ﬁa
obj ect a fedé nt containing, by way of active agent, a polynucl eotide

according to the invention containing at |east one WO 02/ 079249
A person skilied in the art can 1dentify 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



30 SEP 2005 PCT/ EPO2/ 04082 28 previously defined coding SNP, a previously
defined reconbi nant vector, a previously defined host cell, and/pj P 2004
previously defined antibody. The invention also relates to the use of a
:pol ynucl egt i de according to the invention containing at | .

previ ousl YWASIHER coding SNP, a previopsly defined reconb?gg?\]?“tﬂg/gg)tsér, 5 a
previously defined host cell, and/or a previously defined antibody for the
manuf act ws eagkrsaandadnomparftctions diveases, vomeredh disoasey, antrinprelagicalygclatcd aliseeses of

e
vener eal ({3Ga88km HIMOOhRDHEAEY c{n%le@%& ik oﬁ%ﬁﬁéx&%g WemeRtt Of MMune

di seases and di'sorders, cardi ovascul ar di seases, netabolic di seases, central
nervous syst erfaidl Catdcgeased, tuands dinslideecaciponee ctadpmiinh mistnesiaegapynal

treatnents. ,Said capcers and tunors incl.ud ar.ci nonas conpr,i Sjn

ot asths | BIHRPHAS R AnE IS HBIRRETER SPEREAG folheHan BRhcmaR Skgere Ticell ar
| ynphonma t deinol ehathi | Sl AV I

| eukem a?yi?ﬁg%rﬁ%rlcﬁﬁlgé?n%ﬁﬁ%-gyﬂﬁﬁ%sﬁngﬁe 1 a alneéllké\r(i;l foni clfrywelﬁlgl?%&lﬁg&ﬁgﬁhg? Al
cancer s afudrhenmyeloet jeukenia, cheads aide hiveneysk, head tnpkelnrys hodiipls mgdomas,
carcinoid tunprs and tuarors tha{] appearéj]gl | ow ng .an i m"ang deficiency.
“conpri si rF@ICH?%%otEF‘%S ER{ YOS iDith aPREAE dOMPWIREDET 18HRYS APECFITUSOIPEEREes

i ncl ude V[Gp%ki’éé%fr&ﬂéﬁ’ﬂﬁe%@s%ﬂffiﬁbﬁg chronic hepatitis B and C and H V/ Al DS,
infectious ‘pneunonias, and venereal diseases, such as genital warts. Said

i mmuntd) ogi cal |Saidindecion disammgn debglecatal ynfetioat edmgiisiag shsnimyepatitis Bdend Ge

20 rejectiqon_of tissue or organ grafts, allergies, asthma, psoriasis,

r heumat oi aél‘gsﬂltv S dnfeqtipus Rﬂeém%@ﬁeﬁnéﬁeg‘?re@rcgﬁﬁse@ I dafiScer ati ve
colitis  SaidJgimt gohhGodAR9SEY MREIMAEhUREHE RN HIEHBE A5ORLIR°the
di seases as obesify. al seases of the Central nervous system nay

i ncl ude Akpbwimel tisuelios eagm, grafeg rdlliersan ashola spasiesis skhbumatphd ertirtisamailtiple
depression, 25 Eai d  di,seases an di sorders may al so i nclude heal i ng of
wounds, afiEHasE CHohm 2535q 2P MoeEatve califs- ost eoporosis. Preferably, the

i nven{s on conGgENgLRelidaReREs ﬂaa? ChAUEBR hb A ARAL hloPRItddUisdAtes o BBEREY.ON
containing at |east one previously defined SNP, a previously defined
reconbi nant \Saad cliseasesppévihoushyradetivaesl syelsm aslyl inchmdt/ dvzleiperyidessisy,
defi ned (a)lpt.i.body d.f or ”ﬁ]ﬁ 30 manuf gglture.of a medi canent intended for the
or event i drit GRS PR pass SR P PG PRSPt Mman  di sorders and/or di seases,

such as cert aigdid/ Hisedsed BAEGIORRE MG AIs8SingAO ReinBesadbirds, Sheds iCdiatyzed
| eukem as such as hairy-cell |eukem a and chronic nmyeloid | eukem a, nultiple

nyel orraszpatiﬁlﬁl gndegleaporpsigphomas, carcinoid tunors, nalignant nel anomas,
et asjpsi z ed rﬁ@f@%ab?y?aggfypg&%% according to the invention can also 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



WO 02/ 079249 PCT/ EPO2/ 04082 29 carcinomas, Al zheiner's disease, Parkinson's
di sease, as well as tunors that appear follow ng an i mmune deficiency, such
as Kaposi's sarcoma in the case of AIDS, and genital warts or vgges"mhﬂs

di seases. The dosage of a pol ypeptide and of the other conpounds” of

i nventi on,wegsefitd4@s 5 active agent, depends on the choi cePET/EPREOO8pound,
t he therapeutic indi cation, the node of 2&dni nistration, the nature of the

formul ati on, e ure of. ubj ect. a ment of the doctar. .\Wen
it is uselr® é{@ t eéigﬁ ng gﬁ)‘él ?ﬁ’éf)‘flf’ﬁgya%?&ﬁhltr‘? ORRInARE VPHOEN | RIRVIOUSLY
gener al | yqeREAIHRLEdE! %/&taﬂ'@ﬁ%ﬁs Laefhegadiploaeen 1 and 100 pg/kg of the
subject. 10 The invention al so has as an obj ect a pharmaceutical conposition
t hat cont ai ns, The inwatipw elsagelates tatthe eas of anpolpneiestide retwding toothp dovehtionc h

as a poly tlde cording to .t ot. de ccordl to
e i hvenbrnEg A fesons Pikvions EopE e S B ey ettt ety
defineg r t

P evi ods! § LIOT REG IeHRa Gk oo, BACH, PR oRE MRE R Rbad P i RELOLcnde of a
exci pi ent medisahantt mmtéecbfcmrthmpmsrbmtml oxcthmtxmhmrmrmsﬁ diffdrentdomiare dageats arsl/or

advant agequsly present at gl ca y effectlve doses. These
phar mac e ufiseases- ddiego ‘F?@Wgérfh erf;@p A% humea dissaes.fuch @s cppsfrgaad finase

pr esent c i s
For - oxanpl S HRL HEales Wkl TRe UL S RUMTNARS SR Sl
supposi t odisesenndd pim:ﬁ@anabdaydmvxjsetﬁmaﬂiseaszﬂ rpe‘ab@ttcathsmss acuthtrpbweBoss fsgstem

i nj ectables. Thes rraceutl rms can be prepared according to usual
met hoé@ %asg%@pggga%@mcpgt)ec@ ﬁﬂﬁbc SRR AHBEISHE 0 exci pi ents usual |y

enpl oyed in  phayymaeeuli caly GRIBAS 1&6198@ éﬁ&ﬁoﬂlﬁst@dﬁ%xﬂ@bfn%t&ﬁ%}znjga%ﬁéle
starch, dextrose, glycero et hano magnesi um st ear cocoa butt

aqueous ocarnmnmqmelaaomeﬂj|lythomﬁsa¢dnypmnﬂngsfcdhaﬁsr Bmphbrasiand| cutmeveg @t el e
origin, raffinic derivatives, glycols

i ous wetfi gent.s,

di sper san h BaneoisJpkernias §°mB’i1%§%r}\?3'ﬂt°«?lee 12g £fiORE E}@@ﬂtww eI o
the inven e ds
SUch a5t HuPLisaRPelBfs RILANSAenBbRN8 10F 1, P Rl Pl BB SRS,
or intérfexroimwid frmmossx anpltemoR0 theh eapghichif é‘mlﬁmmgoamuhﬂtumnsleﬁémn@e comprising
phar maceut,i cal., conposi.ti ons arfégsgpt ed according to the node of
admi ni st r 2EPSH'S SEHODEHAMREER P ctonposi tions can be admi ni stered by
g' fs‘;zgr ‘2385; out &§; OhfecBON MshEAhbRbe KRR Biofs B&hpR4ng Khidnfdnégheitio® a4d C 3

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

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



WO 02/ 079249 PCT/ EPQ2/ 04082 30 The invention equally has for an object a
di agnostic conposition that contains, as active agent, at |east one

above- nenti oned compound such as a pol ypeptide according to the JithiEhilon,
all or part of a polynucleotide according to the invention, a previously

“defined W%p@nt vector, a previously defined host cel lpcTardoiosa
previously defined antibody, as 5 wellrg@as a suitable pharmaceutically

accept abl e excipient. This diagnostic conposition nmay contain, for exanple,
an appr opueintmae xAlghieaner’s idiseass, hBakingenler distaseusedwell aheumongtitt appear

conposition such as buffers and preservatives. The present .i ntion equally
has as alPlGBPice" tRBUs ACTicisnty U Rt ABENE PTG Teftecns 0BATIENERd JerBtl o
pol ypept g8 §CGRERLNGstRed he invention, and/or 10 b) of a pol ynucleotide
according to the invention, and/or c) of a host cell fromthe subject to be

treated, previnugbsagdeffianpdypdpidprapaf ¢heacthhecappontds of dipyeotiommeeitéds t o
i ncregse the expression or, the actjvity, in._a_ subject, .of, a.polypeptid

accorgi ngFtivs 285 5%%_&% PR e Qmuéf,?t%eff ripgung. B et nflica ﬁﬁp FRes 8hse
‘in the eé&ﬁﬁ%@‘gﬁ%,%c 'nﬁuﬁ%l%g %&} {o‘i"hlh)éti@ﬁ, Be n%ﬁu@%'fXH@E’&H%‘é’é% ARl thé‘ﬁldgﬁife%_%for"

several net e possi IS possible to admniSter to the subject a
t her apeutheciatdoy. ef fective quantity of a polypeptide of the invention, with

R e e AT L A
adm ni st i ,.ect I ing to the
-inventi Orﬁ}d;ﬂﬁ%:_%s?er&@att (23)% g%p%?x%&e?@e%ﬁ%%@élﬁ? %égglaerais(a@(e%?nser ted in a

retrqgiral exphessieatioN &ldotiias Suahobjemes pRameRBuirl ics@badigch Siadrcohfghst hem
cells having been infected by a retroviral plasm d vector _containing RNA

encodi ngaftye agprt. plolegss e irhevemeptenadrppaiponsh sushasy palyaertidsmcerrdingaio thae

t d | f I i .11 ¢l . i f
sl S BBAUSELQY SRHAHE R R 00 e
Appr oac hesfinedIsaR, ev prétiousin ddfined recambiviahieestt@l a Gendbusts defBiaddmbacelBdd/Read,

BIOS Scientifics Publishers Ltd (1996). In accordance with the invention, a
pol ynucl @taviusytaiaed apgbody, pewst apa eharaicayioalp aceapiableeemetti ousl y

defiged wll g:S e p i hl I t.Q the
o 150 hout PEHSCREARLINS dopbhl e WAL RRS) R AARUT Bl
prel i m nahysiologiakBrefésrtiveddsdsi ed so as to express the pol ypeptide of 30 the
i nvention, as viously described.  The pr i

the use: a) o?ﬁ?rf%t FErRAE T ICalh PPRPRT st ‘faé‘eg%ﬁg%tql"%l%g Isgﬂi’;gg? a S;glltﬂggjgfletjo
| MMUNOS PRt Gn HAEhRRWYcal RIS TculO AR LR A uman 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.
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one cqdin NP suyc s previoysly defjned can be used. The present

i nven'?q on‘g‘?:lg?ﬁ:%?%@gglg@rrgﬁ‘?”ﬂﬁéfyo%cﬁptﬁgﬂzﬂ?@leﬁ'ﬁot ein for the preparation of
a medi canent f-pp RVaERLH j LG Alik

di sorder or a |l§tga ggg %5(%(%%6352&&{)%(2%?{&{@?%??%%&%?&10 %@ﬁﬁtg@%’?g&& els%nce
in the gehosegentraligivgdecpmmtthe diagabstee comgloettiondacts egmefareaktbpriesegvativeseast 95%

identity (preferably, 97%identity, nore preferably 99%identity and
particularly 15‘@?’/BIF%@F|F}VP§§’°‘3\FQ‘WEIB’H@S|%E|EW ebjertdee ¥¥quence SEQ ID NO. 1,

provi ded th j i 1 i Ps:
G040, corad EMEEBEIEN, (S AERIEIEEFLRRIAGRS. RDxEhe bils LOERYY BaH
Pref ettabl y, b%af aipsiesiictaiide hcdosding esithe aivehtien, pnévent i on or the treatnment of
one of the diseases selected fromthe group consisting of cancers and

tumors, i nf &tefhest enlkiemdas subissbiod treatpdsrauiewsly AeRel ogical Iy rel at ed
di seasesctg e ire AUHQLS gf&iﬁé&%ﬁeﬁtﬁﬂg} gdmﬁgz%g@é She e:?;%lr%] 1oRvaS il Al SReges.

met abol i ases, centr rvous sy | seases, i sorders
connect edubject) of hpoippdieida pycdriieg tordetisventldn.Sai d cancers and tunors incl ude

carcinomas conpri sing nmetastasi zing renal carcinomas, nelanomas, | ynphqmas
conpri sing fol i fou ety RiSEAY DA REC AU NRHEERIS® I 8 FRPIOFRAb oo o6 KEATAS

conpr4:si AYE : em el ic leukema and chronic
15° l’}&bl Exge 6EMHe 1h€éﬁ‘ﬁ%¥ﬂ ﬁweﬁi:i] s aie/efcfﬁ%?%l/et.

nyel oi d I'euke , cancers of the li1ver, n ead and ki dneys, multiple
myel omas, carltiingiodsibigntor sdramst¢rutotles fubgct apthempettidallp witfegtiae gqueantiiyeof a
30 Kaposj's . sarcoma iih the thse of. AIDS. Said

?ﬁ; ;g!t ie(r)\c 1%%5&%3 Eﬁ%ﬂEY‘H’&Qn\/W%Ia HW@WPB?@@@GH@F? ? AFPoNni ¢ hepatitis B
and C and H Vi PRewisBhHesdible4s iRResanns %ﬁdog_%ﬁ&lusvﬁaﬁﬁ@cﬁ;n i @S@Efﬁ@pti&%h@s
genital warts. Said inmmnol ogically and aut o-i nmunol ogi cal |y rél ated
di seases inmgntiondiyumleninistration @216 zaB#ot 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



3 0 SEP 2005 PCT/ EP02/04082 32 rejection of tissue or organ grafts,
allergies, asthma, psoriasis, rheumatoid arthritis, multiple sclerosis,
Crohn's disease and ulcerative colitis. Said netabolic diseases ngj SEPde

such non-i 3@7‘/§§§0Ci ated di seases as obesity. Said di seasespf i
central nervo ystem may include Al zheyner's disease, 5 Parkinson's

di sease, schi zophrenia and depression. Said di seases and di sorders nay al so
i ncl ude heab) nd @fpolpuctetidanmmiting idhibitionedf thatdxerassionnat espdpperestide.
Mnetic co o%%ﬂs of .an | FN(x-21 pol ypeptide conprising the SNPs of the

i nvention. 31%FOTHBS i} hedRYADent i on al so concerns a new conpound having a

bi ol ogi c (Vg i o 2 . i ©a)
am no acﬁh ogrgéél}g;ﬁ%éébarseé H%%Ngl@%blﬁ%r El)l %%]d%&gt&aﬁgiﬁgcegig\atgg g%q%%%?gesdiéﬁaﬁg’he
am no aciids suhjebiydéd pbbpestéate qmosndinigdnsh@vanibn. 189 of the am no acid

sequence SEQ ID NO, .2; 15 provided that said am pno acid sequences under a)
and b)g conpr i sEMshi isRpsskle deradmpmsierdp dhe gitieqt aatg%ap?l{tgpalihg&gglvg\;glp{}g{yeq?

for exa Yy, t i i ji s s
ot ur at o B AR Addrl 15 SRARRY shch B iRk Ain e ALiblY n EBpbination,
rel ease byitlime pasydagsutidaily \acéapoabdy exctpisitvo antiviral activity, cellular

antiproliferative activity on Daudi Burkitt's cell |jne, celi ul ar,
anti prol i f er atltve egealy pesyibds torpeduce gha epdogeneis producivacst deglypaptidseof the

experine r - RN - p .

it at ed EREBR b pRiRRHRE e SbRE SRR By B BBk 1o

-' - K10 9EBheitvehion péiNatinl iplibiRasH sheddghatioaafagoipnutieotdd sfithairvedadr i tic
cell mturation; 25 A K179E nutated | FNa-21 possesses a hi gher, cgpacity to
stinmulate | FN-Bsfmeblyer sesplemeptaprialypyclegtisle cpnfajning atlpas one /&01’4%%%59% ed

| FNa- 21 p ; Vil ctivity in cell culture infected wwth VSV
which is ﬁ%?méaéﬁﬂ)agg?ﬁ%td%fbeﬁsf%-type | FNa-2. As nentioned in the

experimental pakd prekdnf HvemtibatcetceisNas@ thefBe SESIBB0R L photdih &r thd Qreparation
antiproliferative activity on Daudi Burkitt's cell line which is slightly

| ower t hatf ahedicagnentter thagrepeationosthp deatmepe of #Reticzd having a diserdee ot k ghwsdss n

anti prol 1P Pyel Bt Serl kY R mmiocin B BERER ol s arbior

wi | d-typenctdiddQeRleR0aviNP P ehQ 7324 Yentity (preferably, 97% identity, more preferably
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



33 PCT/ EPQ2/ 04082 2, and an antiviral activity in EMCV nouse nodel which is
simlar to that of wild-type |[|FNa-2. A new conpound of the inveabiﬁﬁ, uch
as previously defined, nay possess a biological activity substanti Im
simlar th{)Q% o9fs the KI79E nutated |FNa-21. 5 Said compounch/gpg/@abso have
a biologic P ty which is even |owey or higher, according to the kind
of biological activity considered, than that of the K1 79E nutated | FNa 21.
Sai d conpgjestibnnd\tiskee @ drigan lyeafisc allergeapoetim, psoxiisisgshenpatoyd eplritie noxltiple
peptide for exgﬁlp,e, ,or an organi.c chem cal conpound, such as a synthetic
pept i de- AFIREOSISC s digpagsanmpleeratiycqiitissent i nvention al so concerns the use
of a pol ypepti g L.on: 1 0g: : t :

i dentificati oﬁqgfﬁéta%%%p%u&égg%%g%macs gtgﬁ%dggglbhg\ﬁlggﬁﬁéglgber%ggseer?%&irar?v&gﬁ%llwdn

al so concer ns Saidpdizessss dfothd hentralendrvbisc aydtan ofayainchrdeodieheaimer’s hdisease,
invention, conprising the follow ng steps: 15 a) Determnining the biol ogical
act i vt y Parkinses’ scbipatsu sehizephsenia @ePressigen as dendritic cell maturation,
cytokine rel eagn Reatddind fisSlRs rlay YD RORHcChealifY ' RXIAGAsChEATE RMialyzed
nonocytes, in Vitro or in vivo antiviral activityy cellular

anti pr ol iphdratdnd @stagdorysid.y on Daudi  Burkitt's cell line, for exanple; b)
Conparing: 20 i) the activity determned in step a) of the conpound to be
tested, with ii) the activity of the pol ypeptide of am no acid sequence SEQ

ID NO. 2, .0or of am no Ci ﬁeqﬂen e c rising the Lno.aci.ds ji.ncl uded
bet ween Palts o e dE NG PG RIR bR bidng 0% SRES LR S
provijged that ﬁ@'ﬁes‘éﬁ% E}Rreﬁﬁbx?' r?&%%@&% a ﬁ%ﬁhﬁp%uﬁ@%aﬁi%gg bﬁﬁiegi)cﬁpgcet?\ﬁteyf)

Determ ning on the basis of the conparison carried out In step whet

t he conpobstahtialy bienitae $¢ dut bbhe pobywbptidedfi al |y sinilar, or |ower or higher,
activity conpar.ed t, t hat t ol.ypepti de of am no acid sequence SEQ I D
NO. 2, or ospagﬁil%ﬁc‘gé?odle%ﬁgé@c{@%@ohp_ri sing the amino acids included

bet ween poshy 4iAg R fded@IcRhpridits B¥ MndGCHs AAUHEN GevwREER ddaitiies 24 and
provided that said am no acid sequences conprise the KI79E 30 SNP.

Pr ef er abl y, 1§%ef thompoioratid sequendea i@ AD AHY. 2oe previously identified from

i id nbi ial librari i.gh-th h i ng,
et dfeq PEPESt hisai g de R e Sinile: ERend bt WS TR O ©f
three- di mensi GRad bislopléal HERIASMh8E cOdluitbe BOLYREPE] BE ntfasdith efaPaciBOR VO

02/ 079249
stimulate 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, cellular antiproliferative activity 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-



PCT/ EPO2/ 04082 34 am no acid sequence SEQ ID NO. 2, or of amno acid
sequence conprising the amno acids included between positions 24 and 189
of the am no acid sequence SEQ ID NO. 2; provided that said am r3a) §gp 2gs
sequences conprise the KI79E SNP. 5 The present invention also concerns a
‘new conpound having a biol ogical activity substantially sip@ilgphrisihat of

t he pol ypé&ﬁp%ﬂ‘g%‘ﬁ). a) amno acid seque? ge SEQID NO 2, or b) amno acid
sequence conprising the am no acids included between positions 24 and 189
of the agi nod aviahtiveglertoety SEEMO Wanowse m0dgrekichiésl strhidar ®afhdt afriwild-gpe d
sequenceiﬂ%nder a) and b) conprise the SNPs Q 114H and V 127D. Said

bi ol ogi c gckivi ty may be eval uated, for exanple, by neasuring the capacity

to, otimilate dendribhootil lor ThL UpakAR. Gyt Okl BebElieantial By polalDBT

T-1ynphocytes, cytokine release by nmonbcy nVvitro or Inv

acti vi ty,bl(ﬂ@éﬂ:zﬂ|a@f1vﬁ3ﬂ§1!tﬂéfa‘ﬂhhﬂjﬁ§1ﬁﬁllar’ﬁ3 that @ﬂ:the mwy}z@fmt@@&lmN&mkl tt's cell
line, cellular antiproliferative activity on TF-1 cell line as described in

t he e>5per| mentSald pempountsmarp atsodred 4 mdmaéﬁpavﬁmwhml isswenilower priaghen

cont ai ni Ps .Q,114H and, V. 127D t

o or r od Ae ORI 8T MRl i a9 Ottt GRS T St g S TSI N 2
in the fehl owing ways: 20 A the QL14HNV 127D nutated | FNa-21 possesses a
“higher capacity to stinmulate |FN- gamma rel ease by CD4+ or CD8+

-T-1 ynphocyt es;Said tdrepéantildy be 4 Didehentiat edmpbiad, 2dcipass pe]s_/psptaiel @wepeptide
antiviral act|V|t in cell lture infected wth VSV, rrentlonedlnthe
‘exper i med®hFxayap! 9, OFf 3B Qggﬂmqﬁvn@zmoma%oﬁuphm @ﬁyntb@wpsggtg@sragn%tw or

cel | ulloar eﬁﬂxtnk)%ro' iferative activity on Daudi Burkitt's cell line which is

| ower than at of the natural wild- type IFNa-21. Also as nentioned in the

experimental p&et prdshig @&ﬂthﬂnV&BaEbdmbﬁisedlel bdNaolla pplypsEideesf ahe anténtional
activity in EMCV mouse npdel chis simlar to that of vmldtyB | FNa- 2,
a capaci cgniaging thalf bOE $IP, 1ferﬂ1r3Ldepzlf§ﬁameca soppuad suchhs SIS #PR%- whi ch i s

22t;51/|mt Iya::)nt '(Ij'lgtﬂ% ceﬁ'lt ’(}4\/13% Jﬁdzl Smé?l I‘I%Q%Sg%l%‘ﬁa ngﬁg%/\t}%&t%/%gﬁ \a_e . A
new conpoknitveditidd)eomprising ﬂmrfpﬂ@uﬁig saspspr evi ousl y defi ned, may possess a
ut At | N DT B0 b T 0b8 CPERPERbS bR, Such e dendritc i
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 example;
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



35 Said compound may al so have a biological activity which is even | ower or
hi gher, according to the kind of biological activity considered, than that
of the QL14H V127D nutated | FN(x-21. Said conpound may be a bi o3HeSERAB
conpound, such as a polypeptide or a peptide 5 for exanple, or an organic
chem cal Qggggﬂﬂgﬂ,such as a synthetic peptide-mnetic for peramm/o8iThe
present invention also concerns the usesaf a polypeptide of the invention
containing the Q 114H V 127D SNP, for the identification of a conpound such
as def i nedhinabad sequsdicTRE QIR DEDL 2,i anvedratriing acikdsequoe epmpriaingrtbe esmof anide he

identificat,i of a conpoun f e invention,. conpri Si | owi.n
tops: - aynOR FORFGROE 24 gt L oLBY A A GEaEs® GERuty NI % ofpvidel
Mmat urat | GRat sﬁﬁdta%hE'QGird%E&@éﬁes %ﬁ%ﬁh&f(l%S@.' ynmphocytes, cytokine

rel ease by nonocytes, in'vitro or in vivo antiviral activity, cellular
antiproliferative activity on Daudi Burkitt's cell line, for 15 exanple; b)

Comparing: i) the activity determned in step a) of e .conmpound.to be ,
tested, with iibe Erﬁéef%&dtl‘f%}t’cﬂ? %FO CRBHH 96‘8‘(5&%‘)@13@%“ Ei“ﬁBg é‘cglap%écaﬁéﬁ%‘%EQ
I D NO. 2, } 1 cﬁ“?]?é’ : i sing the am no acids included
bet ween psgg%t?%a#\lg%ﬂgntgﬁgg 0 ﬁggﬁetp?\lgggfn no acid sequence SEQ I D NO. 2;
provi ded t hafamsabdcringenoeraei SEQ@ EQMDCcEs conpri se the Q 114H 'V 127D SNP; and

c) Determ ning on the basis of the conparison carried out in step b)_ whether
the conpouRbaMEoecid Sequsach £eMPrisinghaamng Agids inglydad besesmhRRYtoNs 3 g |

activity co bEfLe bhind Rk 0 ugngggg@cw)ﬁ@,_t_ hde of ami no acid sequence SEQ ID

NO. 2, or of ‘am no aclid sequence onprising the am no acids included
bet wekh pesvitled st 24idandink8 Scidf setjhencasrunderad)i £hd Bpqowprise SEEQENEs RO14H and
provi ded that said am no acid sequences conprise the Q 114HV 127D SNP.
Prefer abl\ﬂ,f”tqle conpound to be tested may be previously identified from

synthetic peptide: i 0l 1 L.&S, £ gh- . Wplal
st gned by cord Bt SRR A By SOEANAER £ GliiglE WORB i L By %
t hr ee- di rezingilaie adendiitiv alelir maagatihigt cyedkisid eclpadey e iDde @f CBBHND-laaphocytes,

sequence SEQ.ID NO. 2, or of am ng acid sequence conpr.i sia t he am.no acids
i ncl uded WERKNRSCIFIGES P iMRROCYIESaRGVIIB P! 41t ViVReARHTIAbaGtIEY, & E}u@n@@p TRHVRIO,

(2)? SprE i gagggi& %&?%@13{3@@@9 §gﬁilﬂle§ CANBACERipFATRIHTE dlFitRbhARYIRDiRNGS - 3
described in the experimental part. _

As mentioned in the experimental section, IFNa-21 containing both SNPs Q114H 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;
4 the Ql14H/VI27D mutated IFNo-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 stimulate IL-10, 1L-12 and TNF-o 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. .



PCT/ EPO2/ 04082 The methods to identify and desi gn conpounds are well known
by a person skilled in the art. Publications referring to these nethods nay
be, for exanple: - Silverman R B. (1992). "Organic Chem stry of ﬁ&gﬁfﬂé%gn
and Drug Action”. 5 Academ c Press, 1st edition (January 15,4892}

Ander son Swﬁﬁamaﬁﬁblln J. (2002). "Strugtural genomics: shaping the Bt ure
of drug design" Drug D scov. Today. 7(2):105-107. - Selick HE, Beresford
AP, Tarbit M T r ﬁDJ}{Eh

A0 o DL WSO ou e, S 00 LRATARAERIE VBSOSl S0y A hicher,

Bur bi dge aRcordingt toetheMrin®undt bmlc@;caHGalchlmy $ongid@ed,) thaty Dhan:g ofiaise gH 18I/ Vb2 ne

| ear ni ng: support vector machi nes for pharmaceutical data anal ysis". Conput.
Chem 26(“1‘)“53351@5@%“ - Kauvar L.M (1996). "Peptide minetic drugs: a comment

4
may be-used 1orid RERRRENTpay Bk Bhiendicalounaiie SR G Bal et B ch WRANARY  on
or the trigakr@ipleObr eh@r@init RBelicaPas@poar], aatieds fa oytidie Pemide-metsi fki Ng

of cancers and tunors, infectious di seases, venereal diseases,
i mrunol oge@piey related di seases and/ or autoi nmune di seases and di sorders,

di I tab d
diseases, and HlsBragnsmsBRiBorish weRTERBRsuwcrE s, BbBHEN L Mo g REyign
cancers RdtailiAPtie PITLMAL 20BN SNPOHES the CdBYitifidatign mtaa&@@@dn@ch%a&eﬁned
carci nomas, nelanomas, |ynphomas conprising follicular I'ynphomas and

-cut aneou@bﬂw@el I yrrphoma | eukem as conprising hairy-cell |eukem a,
h I hogyt | euk h f. th
i vert neck:  nakdmaral I g EeErBa mpestadhe EHF BB i L%ﬁoof ’

turmrs t RBé IARRERT, cb@ hg i felowiEgsdef i ci ency conprising 25 Kaposi'
sarcoma in the case o S. Said inféctious di seases include viral

i nfecti ons ebRpicrsinimg ﬁ:ihrbmimcaia@tmm siciBagdenditicanell hittwapDSeytokine seleasas

munol 001 oBY (oAnaT S TkRar g SR ereleR biimdRbas. af Ve hevime

rejection Ofantﬁ\rmtt@noﬁy,owaﬂmgmt §L1feadtiver gitRsty alstmﬁﬁh ReRitt'@Jel, line, for
rheumatoid arthritis, nmultiple 0 sclerosis, Crohn's disease and ul cerative

col i t15. Sarwmmleabol i ¢ di seases may i nclude such non-inmune associ at ed
di seases as g@g}sﬁl Hn Sai d di seases of the central nervous system may
i ncl ude Al ZR Qi sease, Parkinson's disease, schizophrenia and

depression. 3Q) SEI%BQG@ 100340 8T DA HCTAEPEMERE8 20 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.



37 Said diseases and disorders may al so include healing of wounds, anem a
in dialyzed patient, and osteoporosis. The conpounds of the inv&ft§Eilliay
be used for the preparation of a nmedicanment intended for the prevention or
the treat '1?852/9‘{92%”6 of the di seases selected fromthe groupctT/Bre2anes2sti ng
of certain viral "I'nfections such as chr@88ic hepatitis B and C, |eukeni as

such as hairy-cell |eukem a d ronic elojd |l eukema, nultiple el opmas,
fol licular | yrsH® %,S*@dﬁ%@tﬁgiaagga%v 99%‘&% a5 Ve HeMaRE Ry Pﬁ@%&@%‘* Yo
r enal carﬂgé fpneas, Al zhei ner's di sease, Parkinson's di sease, as well as

tunors that appear followi ng an i mmune deficiency, such as Kaposi's sarconm
in the case ofPubliBfiomandegarn thaheseatdtisodsrmaels fendxamile:di seases.

EXPERI MENTAL SECTI ON Exanp . Model.ing of, a protein_encoded a ., .o,
pol ynucl eot i destf\rTerwam%&-i é§9i)eq Brec lam‘hiﬁgﬁswnﬁ?@agandc%&,f*afmc,
t 1049 t , g, r {n encoded by 15 the nucl eotide
sequeﬁf’ce %%aagﬁ%%%%%%%pelre@é?%alﬁgégglg?gﬁ'l nafirst step the

t hr ee- di mensi-lersinr § Gihd rChiplin §.H¥062)] "Baactamd pehoaicedsigihpaigt the duture ofhdihat
of I FNa-2 whose structure is available in the PDB database (code 1l TF) and
by usi ngiepige” Dapg Riscevvberaye? (2¢i&Y-105an D ego, The mature pol ypeptide

CA) .
fragnment was il i : shj t (o} 0 .
mut at i on A19G§%g%%ﬁq% i%?f’lj\‘}%‘fr'f‘%?b@@%s@g@- Z?]%F %&é%@g 1%%I§t(%§ea%og} rgr%lldelgﬁl ar
M ni m zatADNIESigRdtiveria dandiseded " oDrnidDscoulBidg. TRRryo®NL6, by using the
progranms AMBER and DI SCOVER (MSI: Ml ecular Sinulations Inc.), Two nolecul ar
dynam@ cal cul Busbitger Baslraere M. nBvxten B, Haldsut Swi209 13 hdrigndespno by amaching
the same force fields. 25 I n.each. case. 50,000 ,ste wern e~cal cul-at ed )
300K -t er RPN By St R ot B teR? R AR G Rb BB, 1 s
visualizedipn Figures 1, 2, 3, 4, and 5. Exanple 2: Genotypin of the SNPs
c794g, c973a, glAlc, t1049a, t1l155a al204g in a 30 popul ation of
i ndi vi dual s FHeauyenbtp(Hy6pf Pepimde ingmefas daigea eorameni et PIsigecss ng peospects™
m ni sequelr),rﬁ(jj ngq%/ner ein the product is detected by a reading of polarized
fl uorescen e).' ie techni que consists of a fluorescent m nisequencing
(FP- T Technaltegyorfodnds Qif 65€ ei@atido ity Bk fobelip | iémiraidn P 204caant

02/ 079249 38 PCT/ EP02/ 04082 direct Dye-term nator |ncorporation).
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.



The m ni sequencing is perforned on a product anplified by PCR from genom c
DNA of each individual of the population. This PCR product is chp®ShPilish
such a mariner that it covers the genic region containing the SNP to be
.genotyped. After elimnation of the PCR5 priners that hav used
and the dNFPRNYHHE have not been incorporated, the mini segggﬁ?;??gﬁ&s
carried out. The m ni sequencing consi stis of I engt heni ng an ol i gonucl eoti de
prinmer, place r B rase .
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the same PCR hatcempoqrrﬁasof ﬁén\gf‘@ﬁl@wwshge Péahfqretgesn%ﬁaéﬁson 9h 2 ARsHGaMeRAt i on
by PCR 2 ' LReRLRAY ?@/ 6 d b

B ongat i S RE B RExRlich 38 (R -RRALEH ghY P REYERLLE: fupdel ko ikl
readi g Thesigiepatf\gettaig \atzepafeﬂ:tmmds&haasecmmic ihepatais Biandt Qelenkermias coch ts ons
for each of the SNPs c7949g, .c973a, g1Q1 1c, t1049a, tI 1554, a120§g The
steps 3, hairygell sleakemian e .félr%f:eaawkaﬁele%mﬁ oMY epdn yelomphi dpdiculss The
PCR anpl n ot t r| ed
out ot aPhBBHRe Rieuide, MR bR GG RN, | By ed | L Ralcing
~diverse oQuiigimer’s éﬁb@s& Rgeliamints Mewwelpa@mndﬁsit}tay apﬂwr Glavethg ah hﬁinluhclt e
inthe United States. _25 The 268 individuals are distributed as follows: 30
.SEP 2005 d¢isiensyoroduss Bepeats mropposode mserdf AHPS. mheenital owsees Fenered hni c
‘Populigtigp l%il % African AnericanAfrican Anmerican50100.0 Subtotal 5018. 7
Aner i ndSout meri can Andes1066.7 South West American | ndi ans533.3

Subt ot al 155. 6 Cari bbeanCari bbean10100. 0 Subt ot al 103. 7 Eur opean

Caucasoi dNorth American casi an7979. 8 | berian1010.1
ucasol dNor L ATREAL L SRERRS!

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

containing SNP ¢794¢. ¢973a. ¢1011¢, t104%a, 111552, a1204¢ and of the protein encoded by

15  the nucleotide sequence of the wild-type reference gene

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



Italian1010.1 Subtotal 9936. 9 Mexi canMexi canl10100. 0 Subt ot al 103. 7 Nort heast
Asi anChi nesel050. 0 Japanesel050. 0 Subtotal 207. 5 Non- Eur opean 30 5
Caucasoi dG eek821. 6 | ndo- Paki st ani 924. 3 M ddl e- East er n2054. 1 Subt ot a[sggi% 8

Sout heast 3?{’12?‘&5%9 fic Isl.ander741. 2 South Asi anl1058. 8 SubtmtkpzHis@2Sout h
Aner i canSO( ri can10100. 0 Subt ot al 1?@ 7 Total 268100 The genom c DNA
com ng from each one of these individua constitutes a sanple. For all the

SNPs,  t hgir&ERyatBinhihha Thddipdraticdr ri ed out starting fromthe following 5
primers: SEQ ID NO. 5: Sense prinmer: GGITCAAGGTTACCCATCTC SEQ I D NQO

. 6
Anti sense pri k¢ MITFFESAATSGCAEINTEEAN apreduct A isdi hyd R dipan sanpnye A A

anplification.of. a,fra nt of a |l t f 696 . nugl eotides, fro ugl eat i de
oo to 1ol reminnyids TR padhafn I AR nter B &N 15"k & PO B R Lo
SNP,  t hecReR ﬂ’ﬂé%ﬁd rodidil coRhitgate INEPbatRnb@ped. NBREN dinsiRatienet i BOR
SEP2005 WO 02/ 079249 PCT/ EPO2/ 04082 40 The total reaction volurne of the

PCR r acpiimnrsi that hgivepart beampliged Fivd she eBTR 0 thal dlayeendtsbeconpesggraeds te
reagents indicated i.n the follow ng table: SupplierReferenceReactantlnitial

Conc. Vol TUHSHAUFRBBEIHGHTIFEBY: . LifeDelivered withBuffer (X)100.51
Technol ogy TagThé Trgfelebiaichth WodsiD 50 {MAmAP ar 21ikB RIS RRY Jdmer, placed just

upstream of the site of the SNP, by using a polymerase enzyme and fluorolabeled
dideoxynucleotides. The product resulting 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:



AP Bi ot ech27-2035- 03dNTPs (m\) 100. 10. 2 On request Sense Priner100.10.2 (ywWOn
request Anti sense Priner100.10.2 (M Lifel1304-029Taq platinunbU gB00 GEP 0p%
U Technol ogyreacti on H20Qsp 5 11.98 DNA2.5 ng/ gl 25 ng/ (sanp |ereaction
Total vol unes These reagents are distributed in a black t.e..having
384 wells Wpd\?ﬁa%?& by 5 ABGene (ref: 5 0384-k). The pl at eFﬁ(';EEgéezzﬁgsc?,
centrifuged, then placed in a therrnocy Per for 384-wel pl ates (Tetrad of

M) Research) and undergoes the foll ow ng incubation: PCR Cycles: | mn at
94 C, folﬁ JATAET Y Ners 80 sec.
at 56 C # T Adtertih & 2)  TITe] e, AMRhidan €d P oduct 1 &y ‘ ed using
two enzy . §4’ ﬁy’ and xonucl,gase]l (Exo
). The f rst of these enzynes| permts the sphory ation of tRe dNTPs
whi ch havi"l% been i ncor porat %%uﬁi.%ﬁ eg’CR anplif4 cationg,whereas the
second el mna?es the single ssrg@ eia gs, in partlcg;@ t he
prinmers which have not been usp d durs ng Jhi s gesti oflgi s jdone by
addition,| in each well of the PCR plate, of a reactlon 15 m'xt'ure of 5 ¢l
per sanplp. .dhi.S reaction m xttqr {)}gﬁ% nconposed of the fgllow ng, ents:
Suppl i er faer ghCeReact ant | ni ti per Fi 'ﬁ'ﬁbt ’8’ ne. tub€7( 1) AP
“Bi ot echE7P092XSAP1 U 10.50.5/eaction AP Bi SUEch070075ZEx0 | 1
1. LU o 0B bR SUPP! ke B B0 OL Wt SAPOfp g 5
3.9 PCR gt proauc iberian 10.1
' Italian 10 10.1
Subtotal 99 36.9
Mexican Mexican 10 100.0
Subtotal 10 3.7
Northeast Asian Chinese 10 50.0
Japanese 10 50.0
Subtotal 20 7.5
Non-European Caucasoid Gresk 8 21.6
Indo-Pakistani 8 24.3
Middle-Eastemn 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
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c973aSEQ 1D NQife9: $ensBu4-aee cal crggilatiingg
10: Antisen3echnelagg ittt ct aggaggct ct dGIP- R11
11: Sense:|ttttccactigaacttaaccapnti ggequse pr
gcttccaggticattcagct gddGIP-R110 f+ dd@Ghx Tanr
agcct gcgt gat acaggagganti sense pfi mpganplePEQ | D NO. 14:| Anti sense
ggggagt ct cftccacccCaddATP-RITO F pidifBuf@mie t1  155aSEQ T4, NO

gagaagaaat acagcccttrganti sense primer ¥ SEQ D NO 16: ANii Sense.
gct ct gacaacct cccaggeddATP- R110 + ddTTP-Tanra al204gSEQ I D NO. 17: Sense:
t gagat ect t ct eThdsatreagatsae plistniboted 18EQblECk NQR I8ate Antingeitslewells provided by

taat C‘_Iv t t&%%gg %%?tltlﬂl-gggf)- Rf}j]éoplzﬁe ?s(,j é‘;l?éd-!—%gt?ifuged, then placed in a thermocycler for

384-well plates (Tetrad of MJ Research) and undergoes the following incubation: PCR

gdgsigat t

gaadut ilsense pi.oarer

0 + ddTTP-jTantra g101
IHEEPSPSEQ IDiING 12
@ 13Q49aSEQ TDNO. 1

+ 0SH® | D NO.
lreectio®| | D NO.
Ant | $ense:

'5 np@nge:

reaction
5 Sense:

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:

Supplier | Reference | Reactant Ié‘;::il t‘u;g::. (p:;‘) Final conc.
AP Biotech | E70092X SAP 1 U/ pl 0.5 0.5/reaction
AP Biotech | 070073Z Exo I 10 U/ pl 0.1 1/reaction

. Supplied | Buffer SAP -
AP Biotech with SAP (X) 10 0.5 1
| H.O Qsp 5 ul 3.9
PCR 50l
product "
Total vol. 10 ul




The m ni sequencing of the SNPs was first validated over 16 sanples, then
genotyped over the set of the popul ation of individuals corrposedSBfSFi’GT%
i ndi'vi dual s and 10 controls. 30SEP2005 WD 02/ 079249 PCT/ EP02/ 04082 42 The

el ongation or m nisequencing step is then carried out as indj .o the
f ol | owi ng WalBM&1924i ti al Vol . perFinal S i)pl i er Ref erenceRea&%gzIfaﬁ@gﬂéd??ube (
r

u
d) conc. OmEl ongation Buffer'51i prepa 41 on( X Li feOn requestM niseq Priner
( .M 100.51 Technol ogi esA or B AP 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 492/52 are | abeled with. 0.250f each of each Tanra and R 10 AP

Bi ot echE79000ZTher np- sequenase3. 2 U d0. 125Q. 4 reaction H2 5 . 125
di gested PCR ST e G x%%e@ P%&%W@f‘fﬁé%‘? e
conposed \ &~ : : and
30 %6 gt y 5y Cro Rt o VT RERl tnd SR iRy (R0l DN R

accor di NEX©: 45heipsl Yar, phinsmas8@RdCed. Only the 2 bases of interest
(wi l d-type nucl eoti de/ nmut at ed  nucl eoti de) ,conposing the functional SNP are
| abel ed, ei t helfej Hongaten orgRInsepeNcoe slsp 1aihsmprariegout gnpthe rgduct (¢fePCR

m xture %Egeg%&%?sadhﬁio%%%qgﬁﬁog fnixtuze 6f 9 u%&‘fpr%%gf sa?rﬂ)@e.l abel ed,
' 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.



- 2.5 gM of ddATP non-labeled, - 2.5 Mof ddTTP (1.875 M of ddTTP non

| abel ed and 0.625 gM of ddTTP Tanra | abeled), - 2.5 Mof ddGIP $ﬁ gg%ng of
ddGTP non | abel ed and 0.625 pM of ddGIP R110 | abel ed). 15 Once ff¥

plate is @eoad gj o gentrifuged, then placed in a thernocycl epcirmpo38sms:z vel |
plates (T G% 21" M Research) and und%]rgoes the foll ow ng incubation:

El ongation cycles: 1 mn. at 93 C owed by 35 cycl es conposed of 2
steps (10 secCFhedkldPdafion 3P MBfisequéaiciBd Rp Af tthén tchriddastt sbepdicatddnin the
therinocycler, the plate is directly placed on a polarized 20 fluorescence
r eader éyll@‘vymtﬁblm yst(r) HT of LJL Biosystems Inc. The plate is read using
Crit eri onHest{r)——software by—tgsihng—twornethod Fhe—firrst—pernrts—Teadi ng
the Tanrajl abel ed base by using em ssion and b x dpiial | Orvdliget €r sFmpeciific
for this fil uSPBRiEr e| ( BEGEUEI on 550RFE@E i m i %98f-on | RGA( AY| Nonand |t he
second pernits readimg the R 10 |l abeled base by usingithe exkxcitation and
eni ssion fli | tedenspegific for tl hi Elofigation Byffeor e (exgitation 499-10,nm
em ssion 25 m@@rafich ni) . In the|two cad&3, a di chroic doubl e mrror (Rl
| O Tanra) {i s ukiéd an? tdie, %Qer Blirdse§ ERmM2008vIMND 02{00792490%3 PCT/ EP02//04082
readi ng par ebbadegesal e: TR dht - 1.%omBn Attenuator: lout - Integration time:
100, 000 sgc.,p i Ray dat a7-abilt s: codiNBiS@eM) SwW t cle.pol arigadion: 0B35 wal |
Plate settlifg Fime: |d6hied oML s@t@mn@ﬁn}ﬁd Readf¢aeh, |sensitiviafyach
Dynami ¢ pﬁl arizer: em sgiQn,40 [St afdNTHs o 1av) zef : S A fill e resultyi trus
obt ai ned gont aFiing t%dﬁ@l@%ct ed avelphedss voth P ] LI i| POb-&r | xatdfg flor the
Tanra fil ter and tha R 10pofra andf110 These nP vadl ues ale {D;%éc | at ed
starting fir sijty s |ob elp I el(/ nd on

t he perpen cu[&egn angy%bWa co?ﬁi‘rﬁggecﬁ&a& ??%I\A}l H 1Ebl o@?rul a reatwpn\p
=1000(/ / ql)/(/l +]gl). 1n tHis cal dDation, | tRep §al de 3112%5s |wei ghted by a
factor g. (It _is a mac¢hi ne par anetigestedtA§dy prodwst | be _det erfni d8d _éxper i tally
bef orehand. _4) and 5) I nterpretlati cfotdfvolbe reddi ng and ddber i nati onlof the
genotypes. The nP values are reported on a graph using Mcrosoft Inc. Excel

software, and/or, 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



20 Allele Caller@software devel oped by LJL Biosystens Inc. On the abscissa
is indicated the nP value of the Tanra | abel ed base, on the ordi [:@ts Pi“@‘-‘

i ndi cated the nP value of the R110 | abel ed base. A strong nP val 'g'ld at es
‘that the base |abeled with this fluorophore is incorporat _

conver sel WO nP val ue reveal s the absence of incor p%?zgﬁ{]’gﬁog'lmt hi s
base. 25 Up to three honpbgenous groups 43 nucl eotide sequences having

di fferent not ypes, may be obtained. The use of the Allele Caller@software
pernits, r(?%(g%g?%gmﬂ?ésn?gfi cation of the different groups is carried out, to
directly extragsishthe sggnot ype defined for each individual in table form 3
0 SEP 2005 WO 02?079249 PCT/ EPO2/ 04082 44 Results of the m ni sequencing for
t he SNPs c794%teno@®8aut | g011c, t1049a, t1155a, al204g After the conpletion
of the genotypj ng..proces e determ nation of the genotypes of the

i ndi vi dual s J—B{egﬁggﬁ quq’ BFi ndi vidual s for the SNPs studied here was
carriegl out pskAga L& 96 @Rhscdescri bed above. 5 For SNP c794g, the genotype
is in theory elther honbzygote CC, or heterozygote CG or honpbzygote GG in
the tested i ritivitchcoddrizgatidmbyealli ty, and as shown bel ow, the honpbzygote
genotype GG i]?'s1 not _.det .ect_%d in the popul ation of individuals. For SNP c973a,
the genotype T&esetingdwis 0dniehier honpzygote CC, or heterozygote CA,  or

-honozygot e Al . fd.d a8 Mh, %ﬁ’*’ﬁ In reality, and as shown bel ow, the
honozygot e 1&@5&1@?5/%@%@?% ’ost et{gtszzt ed in the popul ation of individuals.
-For SNP gl A |Bynantie polariadrygmssion i n t heory either honpbzygote GG or

‘het erg&ygot e CC, ?r ) horgozygot e CCinthe tested individuals. In reality,
and a8Yshown VaoeIaiaE > honozygot e genotype CC is not detected in the

popul ation of indigy d . NEhihh4 9 nnibiien SRl YRGWiasted NvAiR&OT ¥ elnpher
honozygote TT, pgrﬁ}qéet%?‘%}gyésgg%u'%AEbﬁ%géormﬁormz@ggl?e (%%u:laﬁec% h‘é t%gt edellnrp
i ndi vi duafnsilliPoterrzedbdn)t for thend aasa fhewand ehavipr tthe Rid frolygrofThesegmitotalpes 4vd i s

not detected. in the popul ation .of individuals. For SNP tl .155a, th enot ype
'S in t hetHaPlaled iR HoR gBRESIPT VAl Rbeard, jydhe PF)SGUEE A D b8 HE | n
t he testegd. ] ndivi . i .bel ow, the honpbzygote

genot ype %}lgic\ré!)a?lb%e@é%b 3%50?‘?3}11%%*1"82@&1"??% ?)‘% of ‘i ndividuals. 20 For SNP

al204g5 the genotype is in theoup=ijbhgr- dionpzygos.e AA or heterozygote AG
or honpbzygote GG in the tested individuals. In reality, and as shown bel ow,

the honpzygot éngEnchlepktias the vabe dét weigkddiby ¢ feetqrap Ut &td onclofie parameter
i ndi viduals. The- resulta of the gﬂstri blution of the determ ned genotypes in
t he popul q%ﬂstgp 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.



i ndi vidual s and the calculation of the different allelic frequencies for the
6 SNPs. studied are 25 presented in the follow ng tables: 30 SEP 2005 WO
02/ 079249 45 PCT/ EP02/ 04082 c794g (A42G Ph to enic Popul ationTPgagEfp('lgﬁ% '
Cl) CC¥ Q% GG %dotal African Anerican505, 0(0.7, 9.3)4590, 051050

Amer i nd15 8%%4{3“ bbean101010010 Eur opean Caucasoi d999920958902/04082

Mexi canl10101 n- Eur opean Caucasoi d%g3710037 Nor t heast Asi an202010020
Sout h Anericanl101010010 Sout heast Asianl72,9(0, 8.6)1694, 115,99 7

Tot al 268Redilf.o2 the’mblistGRht oy 2OENES CBEcBTA) o B 1t 0t164% t11552, a1204g

Popul ati onTot al f (95% C ) CCY%CA% AA% Tot.al African Aneri.can504910049
AmFa)r i nd1515 106\.{@% @@rcgo Mﬁ@gtﬁptm;mgﬁmss, ?he determinat?on of the genotypes of

Caucasol H7ruardf 63 ARdbn il I R e R T B0E & i, carred ou
Aner i candfla@1R0gapiSalssdrteatbéed an171710017 Tot al 2680, 8(0, 1. 5) 26298, 541, 5266

11 g1011c(QL14H Ph to enic Popul ation Totalf (95% Cl) GG % GC % CC % Tot al
Africln Ameri EahBUES7Itn 4y gensitinsds 5 theevoathechempresnte 6€0 on b tOzERRS fan

Caucasoi glg ﬁgmgzﬁ%te éG61}1 %?e t%gt’eg il’]fdi%id;{lg%. Meféia @'r,] %19& gs ghoo%obelow, the homozygote

genotype GG is not detected in the population of individuals.

For SNP ¢973a, the genotype is in theory either homozygote CC, or heterozygote CA,
or homozygote AA In the tested individuals. In reality, and as shown below, the homozygote

10 genotype AA is not detected in the population of individuals.

For SNP g1011lc, the genotype is in theory either homozygote GG, or heterozygote

| GC, or homozygote CC in the tested individuals. In reality, and as shown below, the
homozygote genotype CC is not detected in the population of individuals.

For SNP t1049a, the genotype is in theory either homozygote TT, or heterozygote TA,

16 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.

For SNP t1155a, the genotype is in theory either homozygote TT, or heterozygote TA,
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:



Non- Eur opean Caucasoi d3737 10037 Nort heast Asi an2020 10020 South
Ameri can1010 10010 Sout heast Asianl717 10017 Total 2680, 2 (0, 0.6) 2506 %8 18051
0,4261 30 SEP 2005' WD 02/079249 46 PCT/ EP02/04082 t1 049a V127D Ph to enic
-Popul ation Totalf (95% Cl) TT % TA % AA % Total African ALl (0,
3.0) 48 98w R2/9939 Anerind1514 10014 Cari bbean1010 10010@5?@%@%&*89
Caucasoi d9998 10098 Mexi can1010 10010 - Eur opean Caucasoi d3737 10037

Nort heast Asi an2020 10020 Sout h Anericanl010 10010 Sout heast Asianl717 10017
Total 26802 (0. 0. 6)264 99 .6 1 0.4265 t11553 (C162STOP) Ph to enic

Popul afi onTotal f (95% C TT9%9A % AA% Total A (6d PO an501, 0(Q ‘
3. 0) 48{Rhytygenic Roguiatien | ngTetab 1005 CASKOGRan1@P1000 KE ofeafiG % Total
Caucaspifit@0 dpe(idan0, 6. 2)91982, 950, 198.Vx3) canK31 (D016 Noh- Eur opehrbd
Caucaspinu8i#@710037 Nort heasd i an202010020 Soust hto&meri can1010100L05
Sout he}3aribsinan171710017 Téd al [R681, 5(0.5, 2. 5)@5740, 08 3, 0264 1alp0w dKl?QE)
Ph t o PFwaeBofalatsionTotial 39 f ([P5% O ) AAYAGH GEVAtcal Afri can 99
Aner i cns@8010050 Aneri rLdlBB, 0, 10. 4) 1392, 917011%0 10
Non-European Caucasoid 37 37 100 37
Northeast Asian 20 20 100 20
South American 10 10 100 10
Southeast Asian 17 2,9 (0, 8.6) 16 941 1 59 17
Total 268 1,1 (0.2, 2.0) 262 97,8 6 2.2 268
r c973a {Q102K)
‘Phxlogenic Population Totat f (95% Cl) CC % CA % AA % Total
African American 50 49 100 49
Amerind 15 15 100 15
Caribbean 10 10 100 10
European Caucasoid 99 1,5 (0, 3.2) 96 97,0 3 30 99
Mexican 10 9 100 9
Non-European Caucasoid 37 1,4 (0, 4.0) 36 973 1 27 37
Northeast Asian 20 20 100 20
South American 10 10 100 10
Southeast Asian 17 17 100 17
Total 268 0,8 (0, 1.5) 262 985 4 1,5 266
|— g1011c (Q114H)
Phylogenic Population Total f {95% Ci) GG % GC % CC % Total
African American 50 49 100 49
Amerind 15 15 100 16
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
Northeast Asian : 20 20 100 20
South American 10 10 100 10
Southeast Astan 17 17 100 17
Total 268 0,2 {0, 0.6) 260 99,6 1 04 261




Cari bbean101010010 European Caucasoi d991, 0(0, 2.4) 9798, 022, 099
Mexi can1010, 0( 0, 23. 1) 880, 0220, 010 Non- Eur opean 30 SEP 1005
Caucasoi d372, 7( 0, 6. 4) 3594, 625, 437 Nort heast

Asi an2017, {loPy2/o7939 3) 1365, 0735, 020 Sout h Aneri canl05, 0( 0, 14 peraga2040k9, 010
Sout heast Asi anl71710017 Tot al 2682, 8(1. 4, 4. 2) 25294, 4155, 6267 3 0 SEP 2005 WD
02/ 079249 47 PCT/ EP02/ 04082 In the aboug table, - N represents the number of
i ndi vidual s, - Wbrepresents t he percentage of |nd|V|duaIs in the speC|f|c

sub- popul g RBtr-e -5 f S e
l ibh-bonul at.i O A .

e JphingevepepiiaiR o) T JEoFPOPHRREP T S o A L3R AR TolS

speci fy tﬁlca'Tﬁ'F‘eFSNP 0973a fet ekdfpl e, (0 B al || ibe ‘?’Oreéd 28 antispre

and t her gffgicpean{zaucaseidd al | pl €91 rjpad in anti sengé@8cofdlesponds to the|ald 4 e
N?é'ﬁ@“e correspond|ng’9tola lysine (K fld@ tH0s position in {h¥
pr-EHwpedy Garisproidd| ng3 ein. By exam i¥g tdfese results by| 37
lofeRsal Apidnon, and| by?2 it is observed0tht: 15 - for SNP €7 %4g,
p@ihy‘g@ﬁ@nl ndi vi d cone fromthe [s@b P¥pul ations Afri ¢at?
n.’%orjl SNP c973a. the 4 h&0erozygote i ndi Vi Hud

aread i

phyl ogeni
the 6 het

correspondgeiitd the allele ¢ r&ad | n sense, and i|d4r QQted to the prepelfcq of
a 10 gl UCamiean (Q at pos|tith 1p2 of the i mmatldfe 198Na-21 protein Se@.l nce
r
r
N

CA core 1 [fg ..ponul at268ncl Bidr opeln 0:6d 1) abd Fa%topéand.eaucagol U266
SNP g1011c the uni ue heterozyqote i ndi vi dual GC cones fromthe sub- 20
popul ati o ucasol d. t 211558 @C162870f) het er ozygot e
i Indl vi duajphibgerierespdlatium t heTsuab- oul 45200/} AT I ITqan %\TEFA C36. AAOr %SNFotal
t1 155a, i I ngp Vi ‘WW TT[Q/® (dEp SYD- 2 popul at I Pnig
African ' =an1@uEa50| d. (25 - fqrisSNRyai 204g, the 15 15
het erozy cope fffomthe sub- pqpal atggons Aneri nd, EUr gpgan
and non- Mpxi clp@,6 (1.0, 6.2) 91 929 7 7.1 98
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) {13 929 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) 8 800 2 200 10
Non-European Caucasoid 37 2,7 {0, 6.4) 35 946 2 54 37
Northeast Asian 20 17,6 (5.7, 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 (14, 4.2) 252 944 15 5,6 267




Nort heast Asian and South American. 30SEP2005 WO 02/ 079249 48 Exanple 3.
Expression of natural wild a PCT/EP02/ 04082 | FNa-21 and A42G QIPRKEP 1003
QL14HCV127D, K179E nutated | FNa-21 in yeast a) C oning of the natural

W | d-type 1 FNa-21 and nutated | FNa-21 in the eukaryote ex ' ctor
pPi cZa-t op¥O 8281+ hucl eoti de sequences coding for the natu?g%%?;]?@ﬁ}??t he
natural wld-type |FNa-21 and A42G Q 102K, Q 114HV 127D, K179E nut at ed

| FNa-21 are anplified by PCR using as te‘WpI ate genom c DNA from an

i ndi vi dual who is heterozygote for the corresponding SNP(s). The PCR
primers permtting such an anplification are: 10 SEQ ID NO 19: Sense
primer: TGTGATCTGRCHEAGACOEBE, SEQ | D NO. 20: Antisense priner:
TCATTCCTTCCTCCTTAATCTTTCTTG The PCR products are inserted in the eukaryote
expr essi on vect or Ngppreseats trepenbas @ indtiduadont rol  of the hybrid promoter AOX
I nduci bl e by neth I 0G0V g | S vector
permts the het er%&%@%‘:&é&%gﬁ%@t%% %?n%t@éélé%ﬂ%@%e%ﬁrﬁ% ppﬁtﬁfxﬁ{‘%{, yeast
Pichia pastoris. - fetgllic reqlnbgrepfestiie iRuskatpe of tRGMANEE alfle i the LIAD Of
the vector coding for the reconbinant proteins, the vector is linearized by
the Pnel restya-penuwHiosnzyne, and the P. pastoris yeast strain (lnvitrogen)

ist f d with, i 2 ) ' t o
et er ol ogous. expr 2821 BnrPrisEts B8 LMl A R RHP R0 ok REREBon b o
Wil d-type |FNa- 2% @nfbcodhdtgdpédifyathdd far SRIcHPal Wor SahiplattRe aldéle - Haiuhes

of 50 mL of BMGY medi um (2% Peptone, 1% yeast 25 extract, 1.34% YNB, 1%
'd ycerol, loentihgoeersesporispihcsphltle, c Bad imgenset and isirelaied topthe repence of a

raoG. O 09k eRatne IR shforfond o feiinatint Hot PabheS b Ren o TRE
20-38 hour suat (A0 A0 39ALIE Dol [PHRLIONS RET AL BodspRharihen

the culture reaches a saturating ce ensity (corresponding t

optical denstaylysinelK)featbiseditiat imtheseghang ththefcof®fonding proteini s used to

I I 0 0

i nocul ate, at 5 g?,/rrL, .250 niL of B%pl%ﬁd' um 2/<1 Pe tor;ﬁ;y M%y.east ext Bact,

1.34% YNB. 0. 5% examining these resulfs ogenic populatioh, an ;1T 1S observe
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.



30 SEP2005 WO 02/ 079249 PCT/ EP02/ 04082 49 Methanol, 100 mM pot assi um
phosphate, 0.4 ng/Liter biotin pH 6.0). The expression of the prgtgesgpmg

t hen i nduced by nmethanol at a final concentration of 1% for 24 hours at 30
C, with aryg@hhabion of the culture flask at 180 rpm 5 DurCT/BPAZMBO§Y esence
of the signal peptide sequence of the "alpha factor", upstreamof the

codi ng sequence, the proteins are secreteggby the yeasts inthe culture

medi um The al pha factor is naturally cl eaved during the processing. The
suspensi on i Eaanld i 8 ugktbragsibn hef pagthel nwikl-tgpe i TFEd-Dy kil CA4RGr t (NG2K; om

t he obt ai ned supernatant 10 In a pre- started step, an ultrafiltration
(Labscal e, cuglld LA00R] 7 et BYNo-P ol geasti by a dialysis pernmits a ten
times concentration of, the . | t i o f g ris-cl

pH 9.0, 25 mdlNad S SHBaE o S ceder y
by affinity 02 i ﬁ gie&gg? 3 iol urm (Arrer sham Phar maci a) The pr esence
of the protei raesslﬂ %ed & 8 5 fractions is verified, on the one hand
by el ect rophor esi sTiRf nRRHAEFeqhHRes esatngrfot e alhge ;laamglf M¢ natural wild-type

i mrune- detection by a specific antr bod irected against the |IFNa-21

protein. At tliNs:-3t epd ARE, FoHI2Ry Qtl‘ﬁﬂé{ 170t Kilﬁ9BfmutateelrI§’§~iu-2k ae ghptifiedan

75% In a seco urificati nste filtratjon perm.ts buffer exchange

of the coll éatr\'é%ﬁrr%taﬁmpé@raeegaﬁ@%@fr% wnélvﬂuagméﬁ SLeEgAg e HOEHe v

Tris pH 9.0, 25, 1%0 ré\é . The last step of the purification consists of
t'he protei

a separation o , on an ion exchange chronat ography colum. The
fractions containiTig R@Rprimnbémaﬂmgmndtmmnphﬁcdmjnemed on an ani on

exchange | umm (Re urce nmL, Phar nmaci ur | i brat ed ehand in
Tris 50 i@ mM pH &Béﬂ 259 r%W’EﬁJF"P@Pf %%ﬁfé}%'lf % ins is

carried out by theytghatgon: %tgegreg.@prngﬂrwmw ;e%@arm Thirta@ri@ the

Tris 50 mM pH 9 bu he purity e protern of Interest IS estrnated

on SDS/ PAGE gel anthd PER ptaheisnaonsetdd ai o sul@lsteMeaselsioh Bittor pPicZa-
densitometry antr ty one, Biorad) and BCA assay (bicinchoninic acid and

copper sul f atEQP@; gn#)r thg0 cputrelf pﬁdhnalwhfdl prgtheter yheXIFiedweblady mghgolq

102K, Q 114H E rrut L e .1 FNa- 21 proteins obtained accordi ng
to this prot Qfoqtsﬁ /e g 005 WD 02/ 079249

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 50 scal ed-up to produce hi gher anount of proteins, are used
for the functional tests described below. Exanple 4. Eval uati onddfSEP 2005

i mmunonodul atory activity of natural wild-type |FNa-21 and 5 A42G
+0114H1Vv127D, or K179E nutated IFNa-21 IFNs type | (IFN alp bet a)
are able P AUWIH%t e certain functions of the imune systlg%rr hze/?/ﬁ ave been
denonstrated to increase the dendritic cells (DC) maturation: increase in

t he expression of MHC class | (HLA- ABQC) 48nd 11 (HLA-DR) nol ecul es,

i ncrease in p I . i ed | co-stinmul ation
of 10 the T_%@paﬁél&?@é{k?%&ﬁ@gﬂgﬁ%%Q%@%%z‘éﬂ%?ﬁa‘%gfi ncrease in the
stimulating funcThorexpfesdioh yophhe ypreieim)is EfifeacindatedRC méphddolHAY dl Aida] or
K179E nmutated | FNa-21 on dendritic cell ., maturation, 15 | muponodu atora/
activity of Sawentration pd iy fam/phoys akidoE Ytk ar gttt the wggreffhs @t 18

I nvesti gat edxl?glp dendritic cells maturation and conpared to that of wld-type
| FNa- 2 chosen as representative of comercial Intron A product. To do so,

dendriticbcel s vwene thithstprgenes aifethef signal aghptide pegugirer af thd dalgha nfactogyt es
cultivated in the presence of GWCSF and I L-4 cytokines. After purification
20 using a CuEseandf|the peding peaienem the proteineare sgarsied; b hiecwapts indhecyhueed

i n presence 100 / i:]. d- or 114H VvV 127D, or
- K179E nmut at e%g?lﬁ%a@% amgﬁgictt‘?\?ellg ga%ﬁagﬁro({lé;aggd éﬁrén%\@?é%n%en%éé by FACS anal ysi s
ai mng at | ooki ngTﬁ@géngmionememm@a Al thd proMikCichased by APLO sti@ngatdes

-and the CD40, CD80, 6, CD83 and CDla markers. The maturation state of
"these dendr i e @btanadsupersatattso been conpared to 25 that obtai ned without

| FNa treatnment, t rovige ont r ol Wt .h N7St.1 mul d | t | ksS.
The nedi Z{Pl val ue g’f Qtﬁ%'sﬁgggusreéjs a&f”?ﬁﬁ%%@%e%@éscl% %%gffo{fygﬁgﬁﬂéac lh%érrt?er
and for thefdllainee ExpeaialyiRntctnit enght iifasScoiRt£Ds ad B yaadli dupsinydtadinid a are
presented in the follow ng table: 30 30 SEP 2005 WO 02/ 079249 51

PCT/ EP02/ 0408 TanoAs0 acBibcrdodbEe B s ABCDR No .
stimul ation6413324g5 %&SC%isomatographic step permits protein recovery by affinity on a blue

sepharose column (Amersham Pharmacia). The presence of the protein in the collected
15 fractions is verified, on the one hand by electrophoresis of SDS PAGE type and on the
other hand by immuno-detection by a specific antibody directed against the [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



W d-type87281331764515155 | FNa-2 A42G nut at ed761271173758209 I FNa-21 Q
114HIV 127D681221634688191 mutated | FNa-21 K179E nut at ed18132249] 8 742127

| FNa- 21 The results of this test denonstrate that the KL79E nutated | FNa-21
protein os€22q§’ ﬁg a high capacity to stinulate dendritic eElT/ErGO408at I on,
this stint ?/ ffect being higher than that of the wild-type IFNa-2. 5
b) Effect of Q 114HV 127D, or K179E nut aggd | FNa- 21 on cytoki ne rel ease by
T |ynphocytes | munonodul atory activity of QL14H V127D, or K179E nut at ed

| FNa- 21 was saillabup nyeabilgat aibhby afagt loif ngroyts kird aiseé | oasie bindtional tests

| ynphocytes placed in presence of 10 the corresponding nutated | FNa-21

pr ot ei ns anddesctihedbelgbt hout a strong antigen (SEB) in order to mmc an

i mmune response agai nst an aggression. This test was also perfornmed in
presence of wild-type IFNa-2 used as control and chosen as representative
of the |ntr ORxnoRTEnGhlioRoPHiEnoriOniRtoROactREy T iGALI I R0MTRRENIP bEA"
cells (PBMC) "were isolated fTrom healthy 15 donors and Sti € or

hours in &n A@RGORNilAHEV IERD WnICEahitaied [BNb-2ICD3 and  anti-CD28 anti bodi es
or SEB. In each culture was added 4 p.g/nlL of wild-type IFNa-2 or Q 114HV
127D, or K 179E mikMs &xpel IFUBN2alphanindelF T betad krgt e to mddplath oejaie Sungsions of

. | 1ul ag,l y. | abel | 4.0 |- I, - d i- . i i
ant | -ope, " ale B sifimb T s bare ieBlhed R e e P el SR oo
Wi th SPeci 11 6raABtiBpdhtaRndlh egkesiagal PAIC Tllss TXRE. CYABI)ARY If (ANAGBRY ™)

or Th2-type cytokines (IL-10). uorescent cells were anal ysed using
FACScal i bur andecSlds| Quesse sothewapessidinef thesudlesulebirvohwed in tith casteantilatibn of

tated | ENa-2 t ei il d- S P 2005. WD 02/ 079249, .
PCT/ EPO 2/1840%%3%%31%%??%: ﬁﬂ%gﬁﬁ%%répgé énqﬁﬁmiles andy IncEsasg stimulatipg

and, thus, dM%n%Ft{i'I!?pgﬁéne'! ynphocytes in absence of SEB. In contrast,

nmut at ed | FNa- 21 protei wld-type |IFNa-2 stinulate cytokines (IL-10

and | FN-gamm) rel ease by SEB-activated T-
a) Effect of A42G, Q114H/V127D, or K179E mutated IFNa-21 on dendritic cell

maturation.

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:
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| ynphocytes as shown in the table below This table represents the cytokine
rel ease by 5 T-1ynphocytes in presence of SEB, expressed as percerd &ag&Patlh

t he CD4+ CD69+ cells or CD8+ CD69+ cells for the CD4+ T-Iynphocytes and
CD8+ T-I|ynphocytes, respectively, and the percentage of on
total cel I@?GZ’I‘%’W% hoc tol FN gammal L- 10CD69+ cel | s/ t ot al ﬁe?ggﬁ"@gbjm

control 11.97.5126 WIld- e | FNa-219.624.682,7 CD4+ CD69+Q 114H V 127D

38.914. 64. 67 | FNa- 21 K179E 29.515. 13. 84 | Bla- 21 Negati ve control 8. 730. 654. 69

Wld-t | FNa- . : 5 TI9EdR2Y 21
ype | FNa-216. 374 Zbl%g;}é P, AP, AH 46D dﬁ%ﬁs 53 h%itj

K179E 28. 288. 813. 48 | FN( x} 01 These results|clearl) trate t

114H' V 127 DHptated—tHHNa-—2t—ghe—KE 9 mutat-e t-Na—24—st-rorghy —St+hulat-g
cyt oki ne rel .&@Wﬂﬁ?@ Jania 4nd Ilr33ﬂ)_ h;’frmu girl miz'T-lynélﬁorﬂpzéA

previously advildamed by SEB8Antiged! 1h tHils {es?6 {he4Pnterfdbon |gdifm
production byFNetdynphocytps is ni gher In presence of | Q 114K/ V | 27D nut at|ed
| FNa- 21 or Kla4p8E mgbak@d] | Figa- 21 tdran|i njpresenge of wiqd d- |15 g ype IFhla-|2.
c) Effect of Iﬁ%&gj—flVlZ?D pr K179E nutated | FNa-21 on|cytokine rel edse by
nonocyt es Fifatty; —1,57 ropodgtatorysacti vty —eof— Q-1 V-124D— K _leglf_
mutated 20 I@IQI& wé I hvesti gat by suring- cyt okigne el ;%se byl
nonocyt es i nT4H&ehce or ih presence of a bacterial foxic agent (LRS). This
‘test was al $8FWer¥lormed i h presence of |3 0 SEP 2005 WO 02/ 079249
PCT/ EP02/ 040 &2 79B mwthded- t yp&81 FNa-R22used 44 cont 881 and4dhogen 1ds 127

-represent at it yengf2ithe Intfon A

=

The results of this test demonstrate that the K179E mutated IFNa-21 protein
possesses a high capacity to stimulate dendritic cell maturation, this stimulatory effect

being higher than that of the wild-type IFNa-2.

b) Effect of Q114H/V127D, or K179E mutated IFNw-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



commerci al product. To do so, human peripheral bl ood nononucl ear ggléﬁ}
(PBMC) were isolated from healthy donors and their phenotype was?an y@@d
to deternmine the relative amount 5 of CD64+ CD4dimcells (CD64 and CD4di m
are mar kerﬁ ézg(fw%bwd nonocytes). After an over-ni ght cultyaayriheses2PBMC
were i ncubat imM"the culture nediumalone (not stinulated cells) or in
presence of LPS (stinulated cells). In eaﬁu culture, 4 p g/nL of wld-type
| FNa-2 or nutated | FNa-21 was added. Aftefr~culture, cells were

extracel | ul afiNgLalehbedimhlate BN 0 -EROFNaRsmRR fetdabdd BhdD thaglddd AbT ag@laaiimar |y
| abel led 10 with specific antibodies directed agai nst Thi -type cytoki nes

( TNF- al pha) , lyhiphb2ytandn kbsehfe ofFEHBr &5 cemtast ahhintedelF®cad hipyateths wadmgild-type
FACScal i bur and Cel | Quest software. The results obtained indicate that

nut at ed | FNalFNogr stimphie siekines dlbyifeand FKN-geargmah seleasei bl HeR-aslivard nbs
|L-10, IL-1 d TNF-alpha).rel i f 15 LRS. Ln.contrast,. i
bt esence of TBEIOEYES ol b E T botpsE THT Bhisepratghis R olitRp kAR by '

Wi | d-typesl Fayphbdyitd Rt fesntolf SEB, blpredkOd ab lperﬂe&luagéi off ife-@brbADegelese

by nmonocytes as shown in the table below This table represents cytokine
rel ease by oorid§t eSDHH predls efoc ethof CDRS, Telypmbeswds amdp L entTalenpiocytes,

CD64+ CD4Adimcells,, and the percen of dir 4+ cells on total
cell's. 20" CRIIACORRA TN (e POIeBRSs RECERP el 6 It
stimulationl6.218.5213.883.1 WId-type | FNa-49.3434.4850.872.71 2

Q 14H Vv127D50. 6331. 8156.52. 31 1 FNa- 21 K179E60. 1436. 4260. 164. 43 1 FNa-21
Exanpl e 5. dyuathioeptedf in vitro antj HENEehfoaiat)i vdLabl i v| GDEH eREptaD02 Q
114H'V 1270, and K 179H Medativeeordtdla-R1 a)1,9n the hyman | ynphobi agts of

Daudi Burkift's cell 'i“ﬁfﬂﬂ[@ﬁéfﬁ\fgﬁﬁ' on 2Py 4NESE Tegfigg are carr g out an
9 0

Ad2G Q 102K, Q 114H V 17 3—5-SEP—Z4605WO021079249
PCT/ EPO2/ 043@%@4 D Latlgéﬁ%}mi p:ot ;i %%‘gjand \L/lm i’ -type Iull:Kla?Z'ﬁprot eiin
n- U(](F u ihiFENo-31 | ynphan h

Cells (huma cell ling hereinafter called "Dgudi
cells") culfivated beforleh#id in 29.3 15.1 3.84
IFNo-21
Negative control 8.73 0.65 4.69
Wild-type IFNa-2 16.37 4.26 10.02
Q114H/ V127D 32.24 4.91 14.98
CD8+ CD6%+ | IFNg-21
KI179E 28.28 3.8 13.48
IFNa-21
10 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-
15 type IFNa-2.

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

Finally, immunomodulatory activity of Q114H/V127D or K179E mutated

20 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



a RPM 1640 nedi um (supplenmented with 10%fetal calf serumand 2 rr.' ' of
L- Gutamne) are inoculated in 96-well plates at the cellular deRg$i$Bp 108
4.104 cells, well. 5 1n each well, Daudi cells are placed in contact of
.increasing concentrations of either nutated or wild-type LPF&?E@}/ S@Qt ei ns.
For each IWQ&20M24% be characterized, final concentration 8 pMto
600 nM are tested. The Daudi cells are th i ncubated for 66 h at 37 C under
5% CO2 after which the Uptiblue reagent gglpti ma) is added to the cul tures.
The rate of n dnf n

fluor escenceq’gir% tlyﬁé gllf‘l\{oggaﬁéea ée>§<:((:)|m§-at| onr}:&é%)r?r% % e?ﬁéa{#e %f&ﬂ%llg%rg
period of i ngukaickanl lgbdﬁhthours The antiproli feratl ve activity of nutated
or wild-type IFNa-21 is based on the neasurenents of the |1 C50 correspondi ng

to the concent rat ilend®fso) Bngap periphgtal bload monenuglear gelle FBMEHoves. isaBtador

h ndj h d
out " oreri e HeniR g thett SRRL P FE ARREN BTOR iRt s fERHyE Anpli
val ue for Bach drigia- CBadind Belly @‘sm@ &mcga@mdfemﬁaﬂ@rm@by@dwﬁomcﬁéw A£SO of

the mutated protein over the value of the wild-type protein pernits the
conpari son. HEneoveesight sullure, theis¢ EEMA Wware tlh@lbbt@lilmvﬁlng:ulttl@bmdl@nhalbnal(aots is

PN 211 Fra. 20 geb S it 31 biesgics oT18B0 (pHIRh Sl sheh 63T/ of
011 0- PO/ - 2 (e T30 GO.2MRS. BN 081 FA04P. s e 2fc T

-test. denonstrat e ce ar "antiprolTferative activity

cells of thexfdeOulatyARNARKRh AandCBdY A miti I R4tihf Mad dhtrpdediuRilyslabsiiddower
than that of wild-type IFNa-21. In particular, the cellular

anti prol i t&r a’flth/@e@z&clwtlb@d%ﬁdwmﬁ agaEIs Ehlﬂ@e&mkmsmr@lp@ Hol2 604 Sy
lower in presgnce of Q 114HV 127D | FNa-21 by 25 conparison with wild-type .
| FNa-21. b) on the TF-1 erythrol eukema cell |ine 30 SEP2005 WD 02/ 079249

PCT/ EP02/ 04082 55 Fiddrescehif edlis vafe Mﬁed Q@ihg FAIStARbwedd G AEsmofintaeel
| FNa- 21 was al so evaluated on TF-1 erythrol eukema cell line. This test was

al so performed in IB\eeéeéH]é’ie obtaingg lftﬂh(t that prptated HNe2d  protaing langd nyiléfiaen
as represent a[i?N\c/x 45 no{.| stlmulta{e Cytéaianes (IL-10, IL-12 and TNF-alpha} release in absence of

15 LPS. In contrast, in presence of LPS, Q114H/V127D and K179E mutated IFNo-21
proteins and wild-type IFNa-2 stimulate cytokines (IL-10, IL-12 and TNF-alpha)
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



commercial product. 5 To do so, TF-1 cells were placed in contact of
i ncreasing concentrations of mutated IFNa-21 or wild-type IFNa-2 1§.9¢P3gp40
1000 ng/mL) and.the cell proliferation neasured. The results are expressed

as the | r onding to the I FNa concentration inhibipéfgpe2o4082
proli fergsgBﬁg’S#gggqg% of cells and collected in the follow ng table:

Wl d-type A42G QL14H V127D K179E | FNa- 2| FNa- 211 FNa- 211 FNa- 21 | C30
(ng/ M) 0.662.331.971. 62 10 These data indFcate that the three nutated

| FNa- 21 have k b prol.t g HV &, 1 TFx.d [ a ' ect
o e RO P AR Rl SRl R Ty (Gl o

Q 14H V127D, Baidttklgfiphomb atBdinkiNaeidkiter dutleat' Daodii ilsOdudtivated Beforehiand in
superior than that of wild-type IFNa-2. 15 Exanple 6. Evaluation of the

anti vi lral acti KPM} B0 mednmoisippietentd, Wéth:jlq{?jzzfm@l qﬁﬁiﬁtr@@ PN 1D ¢ CNPB"
i ! _ _ < < e
nctiviy i o SUPRRGAGLe fOb M i A AR bl B SRS ety oL TGRSR e

2' S oligsgadenyl atig esdihivoe! Bagdi cllseiE YiRedit ehnteat & MéRBsihBeoad@Bgions of
ol i gonere synthesis. These oligoi neres activate the RNase L, an

endor i bonuc| etdbe mutatadhordeiddtyne a2l rprbteNAFon cachabilio-dil e, berhlearhterized,
proteins (GIRasges) which infjhi e nthesis and/or the maturation of

vi r al transcﬁi“ﬁf%‘g.n_cﬁﬁaéloﬁﬁf’{]@ppélPﬁ’@“’rﬁﬁﬂ@ a&@ﬁegd on the influenza virus.
25 - The PKR prot ep Ifa_‘il?_lﬂi RAL akd BEP uﬁ‘éiédjfbﬁzﬁighaa%b“@tuﬁﬂexbﬁ% ) after whi%h the

doubl e-stranded RNA. e activated PKR I n Its protern synthesis. The |FNs
antiviral acflptiblue resgait Opiincdechddyd do htbe corahanThsrsats uath cels prolifetaien isase

of retroviyruses,.. inhibition of viral particles_ ent into e cells, the
repl i catildh, quwfﬁegie!wdmﬁ@*}lr% &, Hngreggenes, Emgied 4t SPRAm{SHciaOn Sebeen i BBwer
of viral par ta.f@&gﬁal)?éri&i&iﬁc@gﬁ&@&@hggs.ozmmmg PCT/ EPO2/ 04082 56

Finally, the exert an 1ndirect antiviral activity by nodul ating certain
The antiproliferative activity of mutated or wild-type IFNa-21 is based on the

measurements of the IC50 corresponding to the concentration of IFNa-21 inhibiting 50%
of the cell growth.

15 For each experimental condition, at least three experiments have been carried out
in triplicates, which permits the determination of the average IC50 value for each IFNa-
21. The ratio corresponding to the value of the IC50 of the mutated protein over the value
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 Ad2G Q102K Q114H/V127D K179E
IFNo-21 IFNa-21 IFNo-21 IFNo-21 IFNo-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




functions of the i mune system in particular by favoring the response to
cellular nediation (including an increase of the MHC class | and 11

nol ecul es, i ncrease of 1L-12 “and | FN-gamm production, increase b SER&NETL
activities, gﬂ others). 5 The antiviral activity of A42q, thﬁlﬂ 27D,
and K179E Wﬂt"é{” M FEN(x-21 has been evaluated both in vitro in el cul tur e
and in vivo in nouse nodel. Both tests %)ée been carried out in parallel
with wild-type I FNa-2 used as control and“thosen as representative of the
[ntron A COMMEr Ci aeDidieh ades 201 IS, A48 UK VIgE miufadd TFRGLA 68! also
culture This assay permts eval dation of thé antiviral activity of A42G
QL14H V127D, evalnate&br IE- hretydirelbuk & @]1 lm&dTlms ltebt toppelsd Iﬁhﬁ‘eﬁmdnnq:&bslencmbf ure
using the vesicular _stomatitis virus . To do so, W SH human epitheli al
celI's are cuMild/iaped Fﬁ‘&’zﬂgeﬁo@@ $OpRok ﬁéd @S%n &5 cisBEESEtatee d allienfitron A
concentratlon of rru@ IFNa 21 and wild-type IFNa-2. Then, the cells are
i nfected by RN pr8 esi cular stomatitis (VSV) during 24 to 48

addi tionals hours andgbhe, qell ckY$iwerd %lz{&éﬁﬁr@fﬁtacﬂ_ e igdtbAshd %bn@fnirﬁﬁénsof)ft he
different 1FNa tested is determ ned by conparing the 1C50 val ue

cor r espondi ngnitetetl AENbFEN @omiddtitpedtNon2 (06D bid 100 S0sd ofand ¢hd cdll/piokifératiarced
20 by the VSV. A simlar experinent has been carried . out tw tines, and the
aver age | C50 MGASNEEs measured are presented in the follow ng table:

Wl d-type A42G QLIAH - . - ot
hnL) 4142225 Thus, 1N 1Céﬁ§%é<%¥%§sseﬁ'§% (gi\!? %‘#%&% fh%ﬁé‘* g‘?‘f&[{?ﬂ%D
and Kl 79E ZSMﬁuitﬂltgqﬁolifEMﬁoabfBle%e)f@en@w céllRbiediih e fallbwitigdtgblehan t he

w | d- type IENa-2_hb) Antiviral activity in vivo.in nmouse npdel This. test |n

vivo is perflormed in EMIV (Wilddpbeal ohyocavG i s [ISQlléﬁ/FBGZB model 7910
SEP2005 WO 02/ 079249 PCI/ EPGFNo4®82 b7 IFNomIl | FINs dFMNob21 se- Hejertent

antiviral aciCs0{ye/l)t he nouses which is ppigenefal 10@7to 1,000 foeml | ess
than thatygexnhibited by the Sanme anount of nouse TFN

-

These data indicate that the three mutated IFNo-21 have a weak antiproliferative
effect on TF-1 cells, and this effect is similar to that of wild-type IFNa-2, suggesting
that the A42G, Q114H/V127D, and K179E mutated IFNo-21’°s hematologic toxicity is
not superior than that of wild-type IFNo-2.

15
Example 6. Evaluation of the antiviral activity of A42G. Q114H/V127D, and K179E
mutated [FNo-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.



(Meister et al. (1956). J. Gen. Viral. 67, 1633-1644).
injection of mce with Encephal onyocarditis virus (EMCV) 5 givesy§iSEplip a
rapi dly progressive fatal disease characterized by central nervous system

i nvol vemregty ge)ghogpcephal itis (Finter NB (1973). Front Biol .p/ERRE4@30) .
Mouse and %uman I'nterferon-al pha have both been shown to be effective in
protecting mce against |ethal EMCV inf ion (Tovey and Maury (1999). J.

| FN Cyt oki ne Res. 19: 145-155).. G oups of 20, six-week old Swi ss nice were
i nf ect ed i ntraperFinelpatiey IINp exeit tdn irkdret0 GniivicdDs@tiENC\Vbamdodul atin e dedaie

hour later, and.then.ance daily for 3 days thereafter ith 2 of A
QL14H V127D, fORQE i {F HATMRPRSY Sy r‘nvﬁﬂﬁ@ﬁ%{ ey Teyarng twﬁr’@ﬁ%?%?i @n%éf‘ﬁaf

control gro 1 i i - WM ipi ent
onl'y. The. anielR8oBh RETEath g S SrTR, SIERC 1ol BRF I SE et itk TP 0
present ed i randilfiN-gatinandoduwstbedherchdeadt thd€ TLadctvities agonyiothdrsy ate of 15

the m ce which have been treated with A426‘5ﬁ 114HV 127D, or K179E nut at ed
| FNa- 21 i% nuch hThheptuvirdctiniey 96AA2a Qt 3£ 7Phenh & 7PEcamutatedriiolt
remains simlar to that observed f.or the,.mce which have been  tr ed with
W 1d type | P peeh AvploRed BEL el sl BRI SR o MRncinogsth R st
and K179E mujRkadenlc 'd%'utﬁh??&%ﬁél ith Qg ;?19)'19%0@534&@0@6&@%&@0%4\/5
30 SEP2005 1. An i1sol ated pol ynucl eotide ¢ rising. a) a nucleotide
sequence haviepgsadtati east the Drdnde rbinyerial proii@. nucl eoti de sequence 5 SEQ I D
NO. 1, or its coding sequence, provided that such nucl eotide sequence
conprises at | east one SNP sel ected fromthe group consisting of c973a,

gl 0l11c, 1049a,::.t: . al 2040. aenlq 65c; or b) a nucl eotide sequence
conpl erre1n(§ ars ‘%gl‘}égaiggﬁ?‘ggﬁmglés]lenquéncutgluﬁender a). 2. An isolated

pol ynucl eoti de acThisdissey pedmétt avaivdtiorcbiatha abhgviraledtivity bhAU2GH€1148/V127D,
nucl eoti de sequence under a) which conprises at | east one SNP sel ected from

c973a, gl O and K§797 gantated IENg-2 laarpbwiiddipe H¥@2cin el qtureepsing Yooy ederer cal

with SEQ I Dt@x‘%ati&s XI%S h}ssvcodi ng sequence. 3. An isol ated pol ynucl eoti de
arm 1,

accordi ng to charatterized in that the nucleotide sequence under

a) which conpriseSoado IseaWISeneudMR gatheibledelfs o cllfvadd For 2010dde, id 149a,
tl 155a, al204g and t1265c, is at least 95% identical with SEQ ID NO 1, or

its codihy smgsemeceof decregsigs obracatiatiaisy ofichwaed déNac2bragidnyildeype diFot2.
char acter [ zefl 10 L haty Lhe o BYek R0L198,389Y SRS SN Y5hatls WS6) SIBY 8%
additional hours and the cell lysis is measured.

I nt raperitoneal

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

20 bythe 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

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.
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characterized in that it encodes a polypeptide conprising the am no acid
sequence SEQ ID NO 2, and having at | east one coding SNP romQ
102K, Q 1W¥*137D, C 162stop and K 179E. 6. An isol at ed"i’%’?{‘&?ﬁ%’@ giotl de
according to any one of clains 1 to 5, c acterized in 25 that it
conprises ¢c973g and/ or encodes the coding'SNP KL 79E. 7. Use of all or part
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the am no acpreipadtidrisr GUgbntid Qrodp Was ;&nﬁomedmmdx stk iGEQediDided AVitH 5
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under a)19r thy mie9@¥ich2trveSheeAntréatad mwmw@mmwelam,onmm@%mﬁmm 13,
characteri zeﬂ:l\janﬁ hat the i

18 much lnagm:rnt?)an 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.



acid sequence identity with said sequences under a) or b) is 95% 16. An

i sol ated pol ypeptide according to claim 13, characterized in that atliﬁ;%Eng\o
acid sequence identity with said sequggces under a) or b) is 99%

i sol at ed pol ypepti de conprising am no acids 24 through 189 of the am no acid
25 sequence SEQ ID NO 2 and having at |east one coding SNP selected from
the group consisting of A42G QLO2KI AQUSL4H, V 127D, Cl62stop, and K179E.
18. An isol ated pol ypeptide according to claim 17, and having the two coding
SNPs Ql14H and V 127D. 19. An isol ated pol ypepti de according to claim17,

and havi n tRSIS%?agédgé)lﬁhﬁleo%ge%@ESin 0. An antibody immunospecific for a

pol ypept i accor one ctains 12 to 19. 21. A nethod for

i dentifying gn ageiotidevr@enieating aDleast BOMPdmils with thentiddsitidd seqibndeh
activates or inhibits the activity of an isolated pol yp6[13tl de conprising all
or 60 8 0 SEP 2HE5IHNQ. lopr Hnreding ssayencsqgpienided ROsve nwoleofide seAURREE ng at
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cont ai ni ng at Ieast one codi ng SNP sel ected fromthe group consisting of
c794g, c973ad) §Pugleqiide sequrnggcomplememary tapguelsotslegequspeeyifen®h i ng sai d host

cerl s vith SEhGSATROUBIRI0RE LESHE: 6) oflfh o TLRLBALEAR BPLhNatNY o

i nhibiting effect upo e activi sai pol’ypepti wher eby sai d
activabdi ng omudlemlndblsqucagad@r a)swhidtndonfprisels atl a@2oneASNEt dedettddofromnal yzi ng
t he bi ol ogi i sti conprisin ormng at | east

f bj
one of the f‘g(ﬂ?’ %g?é?ré@al &)Slsgﬁtagggﬁj jec“?ﬁ@ ﬁ%ts]@?‘ﬁt,gotc)ffldﬁﬁtécaé% nce of
t he pol ynucl 'rﬁeN@Cf‘%"r%h@Sﬁhhgsfdﬁ%? cone of claims 1 to 6 in the genone of a
e

subj ect; b) ermning t expression of the polynucleotide
accor di ng 3t cAanigolated pdfynodleatidai a@coidm@ t6 timima Bubhaadterized Dettkatnilei ng t he

12"t o 20 | n Wb cpuye bBia B m%gp“ Bristnde e SNETSA R B pept | do
SECor G800, 7SI 2 01E R ks blebn A Rn g e T
20 in a subj&E®.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



23. A therapeutic agent conprising one or nore conpounds selected fromthe
group consisting of an isolated pol ynucl eotide according to any &deSk 2005
claimse 1 to 6; a reconbinant vector &gcording to claim9; a host cell
according to claim 10, an 25 isol ated pol ypepti de according to any one of
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conpounds setaehtoed of these Bdftmegcresmpmpdsmiasﬁéaagomfofahe fdivdahge GNPpotd7adacl eot i de

according to 0 reconbi nant vector according to
claim9, a h%@tq){&ép&gé"c@g?gq "32‘%14& f”:tll‘gﬁl an isol ated pol ypepti de
accor di ng gt 0ARBmAN MR SeQbr Qnﬁir@ﬁug]‘azn%&?m%@eotlﬁé a@dr@Rg tPADorRGtelghdg to

claim?2l1 for the preparation of di canent for preventing or treating in
a subj ect a Hiskase selected fromthe group consi sting of cancers and

tunors fe ous..di seases no icall nd auto- 1 nmunol ogically
rel at ed d| Qe‘g'tsh@t Ceggpmpgglggéldpg}l“niﬂpgrgggggr a«%@?dér% i ’dﬁéseases central
nervous SM?ttR”}rfétlﬁﬁa%“&Sseﬁ'rzﬁQ{gdﬁrﬁol?ﬁ’éfiﬁﬁ@t QEmptikiA Caﬁﬁv&tﬂ@r aPNost r @At ment s,
61 3 0 SEP 2005 anemi a in dialyzed patients, vvoun% heal i n and/ or

ost eopor osi saccegling Jgeclaiot df di rag:uﬂturecﬂnacihnmzmd separating eridiyreptidchEoms ai d
cancers and lﬁ?ﬁ és co rise netastasizing renal carcinomas, nelanonas,
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chroni c nyel oi d | eukem a, cancers of the liver, neck, head and ki dneys,

mul ti gPe nyemimleoéléﬁ esaseding taamroneafiglaimair 4 t hat appear fol | owi ng an

I nmune def enc ISI ng Kaposi's sarcoma.,in the .case 26. Use
of one or %%‘grrﬁ téq% frﬁjdlsmgo"fﬂ ?rﬂlélogﬁg %%e%8$°§| l'éatv 3?asgg§’]/ sol at ed
10 pol ynucl eﬁbmd?“aﬂpor ding to any one of clains 1 to 6; a recorrbl nant

vector according to claim9, a host cell according to claim210, an isol ated
pol ypept i de a)aéwr@mﬁ@cmeaw%ﬁmﬁ) BPaln@ 12 to 20, or an anti body

according t 1%95 Ak QM4 ¢ o%%ﬁ‘ﬁ%?%fﬁ)e gh&gﬂﬁg&ﬁwﬁée$ [ﬁal 2

decreasing t e ac Ivity o accor 15 27.

Use ofis5one ofronideé theotioaniai® &l ﬁﬁlh@ﬁ:efulhﬁéﬁ 4)he by lcOHiRinG b $dast d:ﬂbgsoﬁfngan
i sol ated polynucleotide according to any one of clains | to

recombi nant YRtsslected dzndhagrawp eqngistmng of LNEKs QlrH, %%%l%zﬁ@Pcl ai m 10,
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anti body accor o claim?2l1 for preparing a nedicanent for treating a

di sorder aq#. Andsaaaaq)oﬂ)iplab@ah hevotdigg b6 @RENCKS, cRBraOferikdilirp fay miuc h@biol de
according to claiml in the genone. 28. A met hod for det erm ni ng
statisti cal | 3¢ siqeenastidenpsidy ithpidrsaurseseicnd) rddsn%he SNP sel ected from

B L e s o
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



conprising: 25 a) Genotyping a group of individuals; b) Determning the
distribution of said disease or resistance to disease wthin said group of
i ndi vidual s; c) Conparing the genotype data with the distribution oiDSSeEirPgl 05
di sease or resistance to disease; an®030 d) Anal yzing said conparison p
statistically relevant associations. 29. A nethod for diagnosing or

determ ning a prognosis of a disease or a resistance to a disease
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1 attttgtcat a q c . t t 3 ag 60 :
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tattaatgtg tatcfMata7aptdltitatt 0494 gaatatagt ad204dgt cat aa aacaaaattt 180

acat gaacaa attacattaa aac{gl{ltattcc acaaatatac ttatcaaatt aagttaaatg 240
tcaatagctt tRasapleetig saidhasheglistwighead sarepqynde ot hectested cttt gaat aa 300

aaagagcaaa cfyt : t.GL aagt: : tg .t : 60
gat aagccaa a@c:dg g@@g“éc?}g%ég{’%g‘ga?‘gg%ggﬁ% E gﬁgé}? ?&%&agleagggbqggg?s %20
aaaatgtttt gagpobpegilegaatcstagbactiaaigasrgatibangagaitdaricadent ct gt 480
aaacacatgt _a aga&tgca taaagaaagc aaaaact gag at agaaagta aaactagggc,. 540
atttad aaé%thgglaa pd 49T parlyéing 4b¢ biglegigal ctegistiesa o h A S UhIesh £LPIRTISING0 0

cagaaaacct aghageaaag Gk GRAGIE GGG §ifka agtagectag caatattgge 660

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,



aacatcccaa tggccctgtc cttttcttta ctgatggccg tgctggtgct cagctacaaa 720
tccatctgtt ctctgggctg tgatctgcct cagacccaca gcctgggtaa taggagggec 780
ttgatactcc tggcacaaat gggaagaatc tctcctttct cctgcctgaa ggacagacat 840
gactttggat tcccccagga gaattttgat ggcastcagt tccagaaggc tcaagccatc 990 SEP 2005
tctgtcctcc atgagatgat ccagcagacc ttcaatctct tcagcacaaa ggactcatct 960 3 0O
SEP 2005 WD 02/ 079249 2 PCT/ EP0O2/ 04082 gctacttggg aacagagcct cctagaaaaa
ttttccactg amemaackdyrpdpgttgaatoundBelingsmdioggstagparedtigcgt gat acaggaggt t

ggggt ggaa actcccct gatga tg 1080 actccat.cc tggctgtgaa gaaatacttc
caaagaat ¢ 25 (a:lg HgeeEs tgafiﬁﬁg%gﬁgari‘itﬁ’@zedgﬁé@"éé%ﬂ&@n%e?g@? G %ﬂWt gtc
agagcagaaa tgahgadahg rehdlCtatinbmad 208lanboaaaBfiphbmbi CRAGRARY Aiidrgoagy
aaggaat gaa acctgtttca acatggaaat 1260 gatctgtatt gactaataca ccagtccaca

cttctatgac thyophemas.tandceutansaos I £820ympbamat cekanipaaovweisipe kaigyasllt gaa
tcaaaatttt agatctttt cagga t 380 .a aacat c_atgt a ct.gt caggcac
agtocttta dagRTTRctiofEorRabayRe Tigmic AR R RICm PPl etk R ar
tatttattag ajftthadpict,andck! héat ﬁﬁiakihﬁga, nhdfifa il @i cafchsdid tuhegadndgt gt
tatatcaaaa tatgtgattt atatttagtc 1560 aatatattat ttcttttaat taaattttac

tattaaaact tWmoss et appear gllowama amigrouncdaficaryn sempasing Xeépos sgerenrat gt

gcaatctcat ta gtacaat 1680 tcatttaccc atcatcattg tatccaaatt
gt aagt aaaa alfl?g%%%%?gA?‘i):s'aagcgag 1740 gttttatatt gcccttagga tatccaggtg

aacat aacaasayacetdre ér makt dongiouddsl &M ted Réftthé ERfuptdohiishimagbaeRaRicdat aa
ctatactttc taatacctgt tacattaaat 1860 ct at agt ga gaaaaaat aa aaacaaat aa

aatt caft aa aRriynugleoBde AgeRIaMat WaamoPoe dadeintst Lt SaaageRigbiRat ¥epiarat cc
511> 950 BB UBES AN St ARHELAGR oy IRBHRE Sallpadite SO el

Leu Met Al a adabrdugiio\aly onewf SREmMIYL to 20,0rkd ahbbbdisacoerding & &isn SeforLeu Gy

Cys Asp Leu Pro G n Thr H's Ser Leu 20 25 30 Gy Asn Arg Arg Ala Leu lle
Leu Leu Al a ®eepanggt agnyedigagnent efoseincreasing 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.
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