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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.
IFNa-21 is a gene possessing a structural and functional homology close to that of
human interferons alpha (IFNa), specifically IFNo-2.
30 The IFNa are known for their cellular antiproliferative effects and their involvements
in antiviral and antiparasitic responses.
The IFNo are also known to inhibit the expression of several other cytokines at the

level of the hematopoietic stem cells, as well as to inhibit the cellular proliferation of certain
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Mor e specl FNa- 21 was cat ed in situ hybrldlzatlonlnthe
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| FNa- 21 may be involved i'n th §0 pat hol ogy (See e.g. Kawaguchi N, Yanmada
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| FNa, and_.in Vi n the are
used i nepismBaiah] fitaReninsaaf oiuseR ol RL A o Baby lapben they
hypexgsensi t i MiheVIFNo are particularly used for the treatment of certain leukemias, 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 against other types of
tumors and against certain viral infections. The IFNo are also recognized by the FDA (Food
and Drug Administration) for the treatment of genital warts or venereal diseases.
25 More specifically, IFNa-21 was located by in situ hybridization in the brains of
patients suffering from Parkinson’s disease or Alzheimer’s disease.
Compared to other cells, microglial cells express IFNa-21 in large quantities.
In patients suffering from Alzheimer’s disease, the presence of I[FNa-21 was shown
in the neurons of the parietal 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 IFNq., and in particular IFNa-21, have numerous side effects when they

are used in pharmaceutical compositions, such as reactions of acute hypersensitivity
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The nucleotide sequence SEQ ID NO. 1 of the human reference wild-type IFNa-21
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: ¢794g, ¢973a, gl011c, t1049a, t1155a,
al204g, t1265¢, t1277c.

It is understood, in the sense of the present invention, that the numbering
cortesponding to the positioning of the SNP previously defined is relative to the numbering

25  of the nucleotide sequence SEQ ID NO. 1.

The letters a, t, ¢ and g correspond respectively to the nitrogenous bases adenine,
thymine, cytosine and guanine.

The first letter corresponds to the wild-type nucleotide, whereas the last letter
corresponds to the mutated nucleotide.

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 IFNo-21 gene, into nucleotide guanine (g).

These SNPs were identified by the applicant using the determination process



WO 02/ 079249 PCT/ EPO2/ 04082 4 described in applicant's patent application
FR 00 22894, entitled "Process for the determ nation of one or several
functi onawopeloyam? phi sm(s) in the nucl eoti de sequence of &CTmPezeloert ed
functi onal candi date gene and its appl ycations" and filed Decenber 6, 2000,

cited here by way of reference. 5 The process described in this patent
appl i catdeserifssr in t applipantisd atent i apalicgipnofRor¥) (23894.s evidtled ) "Precees«ifer ithe
SNP(s) i . t i.ndi Vi . r pl.at i . i ndi vidual s.
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sequence, was isolated fromdifferent 10 individuals in a population of
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then garried r.t ai . | k : : file
(thac® s o pr ot pRCf LR T ohR Ean e AR on D R B AR eRRE 1
gene seqeeaed) pekkistinarBNB(s) dnbyt RERL Gné "iRdtvadual ifrogn Hi glanden f popudatoa bf qui d
Chr omat %gr%pé(gé;%. 15 The fragnent sequenced in this way was then conpared
to the éi e sequence of the fragnent of the reference wld-type
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Thus, the SNPs are natural "and each of themis present in certain

i ndi vi dudNex-21 gehe compristhgp bpudxatmipde). the @oding seqfeacemeass isblatkd frpm difeen? 1
gene,  codes, for _an i ture protein of 189 amn acids, corresponding to
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protein of 166 gl 8FifiSe Alaileavagenal diRgshanal BEAR deakliatubfiel udes

the first 23 "amno codi ng the inventi on,

nanel y: lef@dgs het®rddaplex) podfile (thhtl B40profil2diffefehbiam thiLofihe refarenes wild-type

modi fications, at the |level of the am id sequence, .of the protein
encodeda@@\?%ﬁ% ERDR PRIGERGER 28l Aealyds 5 ToHRLE #n%@@img&ﬁﬁ%gwﬁgéwam @i i ons
in the a@h@ i gquence are the follow ng: The SNP c794g causes a
mutation o ﬁ%aﬂ(ggr%#?ﬁo acid alanine (A) at position 42 in the immture
protH n of thEhd fEdfandt sgpreceddortiie syaynatisribert contiaeedaivi tho nadedidesggance oSEQ
ID 30 . 2, in glycine (G and at sition 19 of e mature protein, In
t he descl}lg? &a%wnb?il dhae slfe@g%ml?irtm Vi gshHe apd e @Qﬁ ity pRIRIIGE PEh the
encoded By .t SieaNRgi t her Al9G or A42G according to whether one refers to

the mature protein or to the immature protein respectively.
Thus, the SNPs are natural and each of them is present in certain individuals of the

world population.

20 The reference wild-type IFNa-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: c794g, c973a, gl011c, t1049a,

25 t1155a, al204g, causes modifications, at the level of the amino acid sequence, of the protein
encoded by the nucleotide sequence of the IFNo-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 IFNa-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



The SNP c973a causes a nutation of the amno acid glutamne (Q at position
102 in WO 02/079249 PCT/ EP02/ 04082 5 the immture protein of the |IFNa-21
gene, corwespomding to the am no acid sequence SEQ | D NOPCZ/EPON04085i ne (K)
and at position 79 of the mature protejn. In the description of the
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| FNa- 21 gene, cortesponding to the am no acid sequence SEQ | 2,
aspar t i D02 ip)histittina(H pasl atipositic) 41 off thhmatrae prodeipr lottbe descrnptl@h of the

description aof the res venti.o coded
by thi s PERBINIYRISN, ne\;wﬁg% tﬁ%lg’(':l lﬁpﬁacq(%dx%’é{lﬁﬁiﬂoﬂéPﬁé’nﬁ@ahoaé;ﬁ‘ér H&ely
to the @@%&ﬁep&%t REDs RspdiveR Qo HERAMFS Bl & 1B thelmmAterePMtetd. 155a causes
a nutation of the am no aC|d cysteine (C) at position 162 in the immuature

prot¥l n of t FdelPiRAtIDEIyemses ¢ owtasiopof dheramine apldevaling V) adiogitioadddria dhesEQ

I D NO d d h
In the dusEREERORTo DEIENGFUENE: FrrslRerune ol i £ rearres b P
encoded Ny, 4 B spablic StBOST AR Apo§hELIbPBS ﬂ@%@ﬁ&@&ehphmgtd@wnp@m oFEher S

respectively to the mature proteln or to the immature protein. 20 The SNP
al204g opeessets inventiomt omwn voll ¢allethamnmtatiaoi enchged by i SAP yd&iDi e VIZTD n

the i mmture ei,n of t e, corresp ondln to t acid
sequencé® %‘E@ g%’ “&iéheﬁon? ?eéf {Frggerﬁué’éléfg?ﬁ‘ (IE?m&eanoﬂn B %%e 18?%“%%@19 Pe?rh

mat uge prot eithe INIP k1S58 Ra6%E Rih@iti@ of A8 anfih@ a6 tcybtee IC) @Nposititth Y62 in cal |
the nutation encoded by this SNP KI156E or K179E according to whether one

refers rﬂe%pemtaﬁmpsot@l) of ke HEN2é genotwrigspanding toHae |amm aeie sm@péﬁ: #EQ5

of the 1B SInGhR G RRETOR Bf ot et R me e B O3 JREkbhSTRE "

inventi g ﬁ&@&?ﬁﬁﬁ%nh@n tdiR willQall FlePinutheiot REOSHRE H@Mhisf&JH\CE@BMp 6180$6ch
of the wild-type reference | FNa- 21 gene. These nodificatjons can be

obser vedctsydingrip wthgthics ang reftsh easprcaivehyde dha mature pretedt of tadhe WupditFgrsteihat
o AEL] Ko aym, PR A0 il P BB B R0 A0,
(for examplaure VeblelaEhY MBI IFNo2 INpétez abirespoading he thcoaamofdch] skqhtnse SRQND) e,
. SCO\/E?\IO 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 KI156E or K179E
according to whether one refers respectively to the mature protein or to the immature protein.
25 The SNPs c794g, c973a, g1011c, 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/MSTI) and/or molecular dynamics (for example, CFF/MSI).

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



DELPHI / M5l ) and/ or nol ecul ar dynami cs (for exanple, CFF/ MSlI). Exanples of
such nodels are given hereinafter in the experinental section. WO 02/ 079249
PCT/ EP02/W0O®3a79269 Conput ati onal nol ecul ar nodel i ng shows PEAEPVII@ORUL at | on
Q79K on the mature nutated protein ingolves the displacenment of helix C
N-end in the wild-type | FNa-21 protein due to hydrogen bonds di sturbance
as shown in Faupusional amdectiBr madading, shaydrtbefe hebontision Qe rrnt e &Y

f Q79 residue’ s si hajn, E83..5.residue: d helix C
of “Che. vimvaterppucianchrSes 1 Bl fernmd appeit CEMEi R Gt frnf IR ARat
prot ei n-du_x%lﬁydrbgtgx EOAK Bl BARE BRI 1 IREREESARRAa H, hr ee- di nensi onal

conformation different fromthe natural wld-type |FNa-21 protein
i nvol vi ng a dhdgeidf hydingercbenvgeetwedntthe sxygent atem ofrf@79 tesitbiel vside ¢lgpin, E83

Co atiqnal, ol ecul ar i ows. .t hat e utation. QP1H on,t ture
ot Btbd TBRGRES AP Ubar ik b BT R HORFT rRlent Hs et th s ¢ on
as sho j g uyr .and 2B. Several hydrogen bonds and salt bridges

appear%{é%teegilfg]g#yﬁéjertaﬁggn H91 and D76 am no acids side chains, which nake

t he hel i x norkaus, e @79Knstatddneoteiilidssastaatagtiraprdinensiopd ssrfonastion different

t hree-di nensional conformation different 15 fromthe natural wl d-typc?

| FNa- 21 fim the netyrabwsidityrg 1§ No-ghpraten svobing g elgnHicapkchange, iy ity wrushyge an
functi orhngf%rﬁput ational nol ecul ar nodeling shows that the mutation V 104D
on the mature’ nutated protein involves nodifications in the structure of
the 1®op bet vewphgtionae sndlecutardmBielimlg dhoers nthibtatheomuptont QBIH am thieomature

Figures 3A and 3B, In the tated struyctuyre_ several 20 hydrogen honds.
appear (BeglrdgRolmVaHgs @1%‘5?8]6??@% Ogﬁ’éﬂﬁaﬁl@,t the igggon élsé)ﬁio "f‘ﬁj?hﬂ’ﬁbm on

t he ot hef; i %ﬂ@es% i IO

Mor eoverefflg‘glépg%\iagﬁtzﬁg isgg% ?c%ﬁ%%&%nﬁg I X g%ﬂg%%e é%g%cgé@e\%%@q%ﬂ}ese
spati al amdd)76 aaind acigs sl ebsing, vehiclemipkiukhs heliv olovedgidn | FNa- 21 binding to
its receptor, 25 T the V 104D nutated protein possesses a. .

hr e i money WA thg O B TSk PO IR R B v B g R Fa ch e gjffrent

| E 1 i i P e . d

oL or B S e e et op
on the nfahetion. nutated protein causes a premature arrest in protein

Lranel ol on | ot o, 5. S aRpEarance 30,0 SIIPSALH. S, LEHTER
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 IFNa-21 binding to its
receptor.

25 Thus, the V104D mutated protein possesses a three-dimensional conformation
different from the natural wild-type ITFNa-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 IFNa-21 protein, as
shown in Figure 4.

Helix E is essential for IFNa-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-



shown in Figure 4. Helix Eis essential for IFNa-21 binding to its
receptor. The absence of helix E causes an incorrect folding of the
nmut at ed pwotoeiore2and | eads to a nodification in the three WOTEPIDTHR219
PCT/ EPO2/ 04082 7 dinensional conformgtion of the protein in which the
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medi um dmmsiongheorfugtion of tes rdieimystw ﬂfeyhs}gf@%iﬁﬁ CEE. aﬁr ﬁﬂsrfgi?@ﬁh}s in
conf or mali:0n fh ¥ h§cﬁo€&ig5 QRRRR %@cﬁﬁlﬁ i §OLH@ hRHadd ;ﬁ’otg gﬂ[nﬁ?cmnbﬂffy its

residues i n order to av cont act rophlllc extern medi um
Thus, t theecdidgssiopalnodreomebtipnoseian 1tsoh§s<hsp]aﬁ)1ca coter seedver%wlﬁndwdrophlhc

conformatlon different. fromthe ur | FNa- 21 protein
i nvol vi F§iaRes gy teéﬁ?ldéﬁﬁﬁﬁiéwiﬂﬁﬂ}'%@f’ﬁ"i‘lc Fﬁ%ﬂ?ﬁ é*pgw&l functi (F;n
Conpgt at i onalr, ol ﬁeuémsfsedﬂuw& %&@ﬁl bbatsstha Meaalh%ﬂ516ﬁz§650rﬁﬂrrﬁéiﬁ)n

mature nutated protein involves unfolding of helix E G end

modi f i caiffepent dforh Hbe @ateal nwildstype d&Po-20 psdftalpema@lvmlgcnmlgmﬁdéng uln@ge 5A itsnd
5B. This mut atlg ncreases the hydrogen bonds network and creates a salt
bri dge HBiHEERN %f%‘ménd R161 resi dues. These nodifications render |FNa-21

protein st upbHiauREA hhGhal hodklthe sAOGRthaf e kARl 1S4 o8 Shituled

known to be inv ini1ts antivir activity. Thus, is possible to
pr edi ct miukeaed pﬂmﬁ:nh(ﬁ%&ewhﬁﬂcﬁdg bENelixRE Gremd mdrmwﬁmucml crfethe Geteinninuy ldop 15
dra ally di sturhed ang @Pg the glutamc acid at position 156 causes a
modi |c aiPSﬁS? Wb Figpres, e p Bhd the function of mature | FNa-21. O her

SNPs i n conf @b h¥iaMbd thehcles Y BiHrb &k bdh@REMork AdbR6ated 4 lt/i5ridbR VaBkeen

involve nodification of the protein encoded by the nucl eotide sequence of
t he | FNE120 agbRe6 htestdues. Theseemodificatiensamdeo [EN2 1 geoieengsicBEQId NQId 2. The

SNPs t1265c, t1277c are non-codin 20 Genotypi ng. of the. pol eot des in
oot or 1S St ik e h R DIoRs C gt (oo TanvBn fies b BERE ThER %7 o

determ Q@ss;ﬂr@ B Leldiq MPMENRYSEE hiERE! NENDNC! ROlhfiESallidl A8RHY sl on.
Exanpl es o genotpypl ng are given, hereinafter, in the experinental Section.
The18et éramatiabliyodistibddhemdfthatcthe glmadmﬂcyacmtf at lphaumn [ §pepisesla saodifidabien imthent i on

can equally be carried o t by a tesé of their biological activity. 25 In
this regfaidurejapd the %B%téqan 3tireENeutk, for exanple, the anti-proliferative

effect on a O%E!‘f%Nfs%lcohfo?rﬁ\ t?fWIBph%‘Hﬁpérﬁltlg{? Srila'g{btl}¢QM6)fcnllt2¥7WdB Bhot Hfrolve

i nvention in conparison w nat ur a 1 protein
(Pi el hemogification 4f 1 gbteirChRsbded Y9! the iiﬁ&ieotic&%@uéiﬁ:e oﬂﬂékZH?—Nw-Qt}ngi&ne Bedenber

22, 2000; "New structural and Functi onal gec s of the type |I Interferon-
Recept oleveheldha amingrrcidsegnsnsg SKRQ Ha AP ehdhe SHIPe tiAePattl o7 arape-gediasof t he
bi ngpng 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 IFNa-21 protein (Pielher et al. J. Biol. Chem.; Vol. 275, Issue 51, 40425~
40433, December 22, 2000; "New structural and Functional Aspects of the type I Interferon-
Receptor interaction revealed by comprehensible mutational analysis of the binding

30 interface").

The invention also has for an object the use of polynucleotides and of polypeptides in

conformity with the invention as well as of therapeutic molecules obtained and/or identified



30 interface"). The invention also has for an object the use of

pol ynucl eoti des and of pol ypeptides in conformty wth the invention as
wel | as oWotoherepeuti c nol ecul es obtai ned and/ or identifi @edTVROD@0879249
PCT/ EPO2/ 04082 8 starting fromthese $ol ynucl eoti des and pol ypepti des,
notably for the prevention and.the . treat t of certain human.disorders
nnd or ciStind dEnP LR E 4 A RBRI R B i el oo i, P eR it . 1
r epr esenteaind@de ter@in hiifa® IREARE RURL GisBadgcording to the invention

conprising the SNP c973a (Q79K) and the natural wild-type | FNa-21 protein.
Figure | B represents a close up of the nodel of the inferior part of each

one of t ! I gure 1 A In Figures IA and 113, the
bl ack ri%@ﬁ’%@?g@ﬂ@pﬁﬁ%mwgbﬁ the natural wild- 10 type | FNa-21
protes n and tHigurediltee ahtl bI®NepRpNE e Rodel BE tBE reneddidepieih RIS Mt ed

| FNa- 21 protein. Figures 2A and 2B r%esent a nodel of the encoded protein

accor di Agvengor remprisipgnthic ovNR o?p3a QX tred SrePnayued voldogpe HFNartd pigein.
t (VY o B | ENa- 2 tei,n.  FEi 2B. T. t | f th
todel - of e BURPrasGRS actosR il 1 Re el e Fieh SN b et of WobRrGhr o

2A. I n kegusedseddAFange 2B, the bl ack ribbon represents the structure of the

natural w | d- pe IFNa-Zl]aé)rotein and the white ribbon represents the
structure of lefagwos 14 and: He.cie blackiaibpon peryesents. theistuetore ithamdted wild-

compt itk TSP S bellSnc A5 B8y PR v RER, e ot £7 s DR Bty

prot ei n.IFN&Lg%rgte%ﬁ represents a close up of the nodel of the superior part
of each of the proteins represented on Figure 3A. In Figures 3A and 3B,
the bl ack ri biges @y eséidB represent rauntodele obfthd leacotktiupateimiaccbrdingp teNa- 21

protein.and.the white rib repres the structure of the V 104D nut ated
25 | FNa-‘%‘T“B?%PBWH?lSIPSdh? g?\ﬁ’ gﬁfﬁ#sé@ﬁﬁ@ Anddlfe natyral (ikd-tine JHE-2dr BROESIR.
accordi i o) C i B e 1 S Lgure
36) “and TS T SlBAR § Woect AR A5 MHoATINE T BRP G YR, 1B

r epriésenemgeschiedsudgpediA.i on of the two proteins of figures 4A and 4B. In

Figure 4, th .ack ri bb epresents.the structure of the patural .

wild-type | Fiﬁwﬁuﬁﬁér%@gi tg’ﬁgfafgél fPIPEBISFRC SUpPraE he pRural wildt ur e

of the GRIFNRR2MYr8ltahd M Fhite ribbon represents the structure of the Q91H mutated
IFNa-21 protein.

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 Figure 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 IFNa-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 IFNoa-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.



protein. WO 02/079249 U PCT/ EP02/ 04082 Figures 5A and 5B represent, a
nodel of the encoded protein according to the invention conprising the SNP
al204g (KaboEp7amd the natural wild-type | FNa-21 protein. PCFEpOz/@088B
represents a close up of the nodel of the upper part of each of the

proteins re[Figaented aad IB guprRséph a nibdel @8rtBe 2ncdddd Plodhk dct®afiy to the
represents the structure of the natural 5 wild-type |IFNa-21 protein and the

whi te rilBpoWopspmpsaing ther NP 81204et(Brl 661y andribe patBBEWildhiyea BING-RNgratgin.

protein. Figute 6 resents the survival rate of nice evioys] y infected
by Ve vi rus aRue SEERRRRENF el &t i BasdiB b ding® Bt RS S M Thd il

| FNa- 21 rppreteitdtl orl PighRM2aTh Fosurt 6, theWdeR ritbeAtdlesshisRhd\bthebtik PE tHedurd, Of
t hose that have not been treated. 10 In this figure, the abscissas

cor r & ponidd-typet HdNa-2 reprofeins and ithe (Whittaygibhona neprashiets othd i starctre of ghe d§Hdhid t o
the relati vedEF&vi vlal rate of VSV infected mce. The black triangles, the
cr osses, YA el ai$Bhds represent the data for VSV infected mce

treated i th g6 s mukabad hENRvRA R MAHLLATR UL RLR] AV ARl K

179E mutated | FNa- 21, respectively. T squares represent t
for VSV tieafedctvehl A¥2€e QIrldBl/ €27t dr KMl VIE hiutdty EFNd-SEA - @Fotedm dntdomparisoh to

triangles represent the data for VSV infected m ce that have not been
t r eat ed. D tRRIED BESEROPE IEN oGk orftkose (hatRayaoet bees tredted-ons. 20 " Nucl eot i de

seq ce of t L efere i:l.d= E nucl. i de
coaiDce SroDREREETRE P tUREPHIRTE bt BakIFSLIHAP RS didinDdFikd
accessi woeresponGetoBhnkrelanidte rsuAdealsgikeo bf NBMW dnfedied 045 Tasdblbdle triggtpse e of
the | FNa-21 ne}slqs\lﬁraggr RNA j s nenti oged i n the_database of the NCBI under

accgzs: SHOEEH siepsondgyeis st the HefaHame Y F?ﬁéct%i nyes drepted il A4BEd i n
o , 5 N i i St
R N e T A S e N R

A opade résbectiain | BirddickSiGuatd piregno thet daga £ OrI\e sitfecte® giiod trodted wethl widd-of
del etions of the short arm of chronobsone 9 associated w th human
neoplPasitare Fdmanfrdsthe pper yriangdes-remzsqnt dopgata fouaY DY dnfegier duicy eat ihargnotl
prot ei n"be'g tr?%ggrstood as the mature protein encoded by 30 the nucleotide
sequence 0 e reference wild-type | FNa-21 gene. The natural wld-type

i mmature protein | FNa-21 corresponds to the peptide sequence shown in SEQ

ID NO 2. WD 02/079249 1 O PCT/EP02/ 04082 "Pol ynucl eotide" is understood
as a poI%T%H@RP@éQMET@NQ%BHWTWUCI eot i de

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 IFNa-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 IFNo-21 gene. The natural wild-type

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



that can be a nodified or non-nodified DNA or an RNA. The term

pol ynucl eoti de includes, for exanple, a single strand or doubl e strand DNA,
a DNA conmwoged7afs a m xture of one or several single stramdTmPgr/engs) and
of one or several 5 double strand reéioon(s), a single strand or double
strand RNA ar SRR GEO PO ' i 1.5 .4t rand
regi on(s) an?t) (%?lﬂlone g(fé Sever@%}o%ggga%e&%ﬁoglﬁgleoﬁi%?rg%F glﬁag&lxﬁgbtéfé%&ldé

pol ynucthadtdnde xmonddied or nowimodéiedrDIRNAran®MA. a DNA i ncl udi ng one or

several tri strand regi qns, | ynucl eotide is equally .under d the
DRAS. and RNASES BRI _oaﬁ%msﬁ%eﬁg@)r’%@ ieséss%f‘d-‘ftﬁng@_r Artdf et PRGhi on
as to haygR cé@??@édod}‘ AR 8 ohObr s’e@e%?ﬁ?@!&%t@ﬁd %gzﬁi(%)'hég}i o?onk BF sQlhar

reasons. By no I ed base I s understood, for exanplwe, unusual bases
suchbasdoutds smend reRoingg)episingte’ stiagd wndienble ctend RNA pep tan R Aaconmdosgb pépt i de,

ench ot MERus, o6 3aBy Gfe Gral -oaR BaREapeusS e o8 o etinh dphde St o
the | SORlRIN(S. wﬁ@térﬁle&)%ueaegga@émﬂ &so krhMchal mm%hgﬁ ag%gmﬁcmeﬁg%ﬁ%rof

am no aci ds other than am no aci ds defined by geneti Cc code. A

pol ypepsdvdes! taple styand ragidns. Bymobsusdeotideisi agoalic buderstoeld fliceldNigys andaRNAs!
processes, .such _as post .transl allonal t tion process or by..chem cal

b ocos seutaii{ig bR o PEvera e e MR pd ik Pas A SERelh poaidiE fr
nmodifDi cabiaRSofafigbifity bryfod @ik r@dohd) Byt AR difidiesaaé W BndefRESE P ekdn$ia] iens
can appear anywhere in the polypeptide: in the peptide 20 skeleton, in the

am no aeiusuelhises weheymesie. t he carboxy- or amino-terminal ends. A

pol ypepti de hranc I Qw i &uj ] iQn yclic wth
o Vo Chout B oG "Il i o) BEB, e RtbpdoBh o fior SF bt
nat ur al capréging beldast P@Siminbraiisljainednaleagh othesbes fidiaial ar enodéfidd peyaids to a
person skilled in the art. go,r exanpl e, p%l)ypept'ide nodi fications is

&e

under st Bk Fehy %@éPGIEFeC_aé%Sé_%f)I GIsPHFHLC Pe_.l"@d TXPHIRIS: ADP- 1 i bosyl at i on,
am dation, cava) Fiﬁé ¥ be?ébn?ﬁogéci @f’a\rﬂlﬁm aERl\é%Lt}?e?tthaEl' Habh A aciﬁkecﬁ'é}ineflent

covalent fixatio a nucl eotide or of a nucleotide derivative, cova
fi xati oby die geneticpiode.oA @flymeptideprali equbdlyi atonapgset v andu@laerds hodified by of a

phosphati dylinositol, coval ent or . n?n-coval ent cross-hgénrli ng, cl?gcl i zation,
di sul fiPPéu HEP"F%SFM“FBR,S Pa%trﬁélﬂﬂ(ﬁ)‘?‘il%ﬁ 6??‘,“?89%‘% ETIYESSCF 8F RULC gRicahposEIsEbanat e
formati @Richf& WeliatdoRR toIAPRFRMCRIRAPMIBL h@NSud ME@E¥A RIS A £l deBR1canahor
formation, hydroxylation, 1odization, nethylation, nyristoylafion,

oxi dat i the, liteyatuse.c bhast imcodificitions es apibras phywhdratin dhg pplyeeptidat inthe peptide

racgpi zation, .senel ayl at.i.on,. sul f at ati on am no _acid addi ti.on such as

ar oPy | Shel. 45 p Eria S g R i et o B Tbr SnERLPuRRE 4% sot ol od i n
the |iteratupepol e NeomSTRUkahbiRid A Wikt EULAGRBRRIER e, G 72249 1
1 PCT/ EPO2/ 040529@:1% Ed., T. E. Creighton, New York, 1993, CY\AQC )

POST- TRANBpy Thrapghingoig e 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, formylation, 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,



MODI FI CATI ON OF PROTEINS, B. C. Johnson, Ed., Academ c Press, New York,
1983, Seifter et al. "Analysis for protein nodifications and nonprotein
cof act or swp oblet4249 Enzynol . (1990) 18§ 626- 646, and Ratta(TTEIPOHD4082' Protein
Synt hesi s: Post-translational Mdific thi ons 5 and Agi ng", Ann NY Acad Sci

(1992) Q’93Ed48T6E Cfe?@dt@ﬁ eWeﬁP'Wd}lédl@%' geSTOTRANS e Rp! gospirier are

understood as a nucleotl or a polypeptide respectively such as

previ OUMQDEFéC V\QF(BR(DEEH&%I Rt €dJdhneon, thive, Acadsmic Pochy, NewoY orkr WP8%

pr oduce 16 rocess it der st ood ,a

measur eSre?t[%l gtf mﬁdct:]l X PS?"eB‘o‘i“y%@g%t?"dlé %gé‘ﬁ%?fé’g I $0faCtozshe ei}l %lnﬁgﬁ‘f’ bty is
a term yob) Ksmmm%aamemam skul. I"eebtéin SyRehesist Pastdranglatioftd IdbdibBeslions t he
literature. See COVPUTATI ONAL MOLECULAR BI OLOGY, Lesk, A M, Ed., Oxford

Uni ver sfidApngSAnmpY, AeadiSci (598) 68} d8PUTI NG | NFORVATI CS AND GENOVE

anaLvs s 15 BB pRaE e AC PR T ep IR ofOlerifoys Fpiikieducer

Humana Br egslypbleide egcstyely 5961 as preliERURNGE] ANALY S SolabédMebaGhE ARman
BI OLOGY. on Heinje, % Academc Press, 1987. The net hods comonly
enpl oyeh0 Yoord%@eé\”%?ﬁﬁ’é" Uged Pﬁléﬁ?‘imy’%ﬂ@c@sﬁe similarity between two

seauences ardeaal iy utkld &fﬁ&g&f&g Sufbridi o:g)nhﬁfe%g% 6t B&gfg Op%fg 2JQCE'UGE

20 COVWPUTER, Mart op, em c Press and
Car iDI oidentitynd  Li pton D Si amJ Appl ied Math (1988) 48: 1073. A

pol ynucl eot i haV|n for xa an id ity of at Ieas 95 % wth the
nucl eoti de gdgaﬁt@riﬁé @E‘Q"Wetﬁﬂ?@ 1t°| &P ?‘Elﬁﬁﬁlcll“ég? F‘Hém\%h‘i"‘?,l %]HP%} msthg
most 5 pRiALS, Ste BAMPUIATIVNAL ]I\Q@L@Q‘U 'Bi&ﬁLo gsdAtM ¥, dogRAence.

25 These points of nutation can be one severa ‘titufion(s),
addi t i oblasersitmdiress, Ny afarlon{ 298; @I%@M@MTIN&/H}JEORM&EI%MM@(@ENOMH he

P it e A AR TR S R S e e

at nest OF SROUENCEf DA, SHARD 1068, 00 M Nind GAFindS.,G. CEHPHhﬁﬂné Pr38iMdew
sequence. 30 These poi nts of mutation can be one gor sever al

subst i t {prseynl 894 apd FEQUAISE ANdLorSIS ddl MOLdH{dh ABf BENeOG YL VQ@\H-@Iat)Gam no

aci d('s) otides and the polypeptides according to the
i nventi éﬁg&\%ﬁup%eégeigggt totally identical with respectively the nucl eotide

sequence SEQTh® mdhods osminbalyarhiptoyedi & WdeOdin® 7912 4Qe MGy R0 U 408iParitit 2
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 amino 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



sequence SEQ ID NO. 2, it being understood that these sequences contains at
| east one of the SNPs of the invention, are considered as variants of

t hese seqwenem24dJsual |y a pol ynucl eoti de accordi ng to theCTrmpreno408n
possesses the sanme or practically theldame biological activity as the

| eot i | 1 iySi t | east . 5 of th Ps of
the 1 nventiBeeSFRE B2 PRk baG B uPk Y s S REh ePtiins et Breti A6 T8N he
i nvent i GNRsafskesmesntidigaresandidared By weiantsadfliest Repgass. bi ol ogi cal activity

as the amno_acid sequence SEQ ID NO. 2 conprising at |east one of the
codi ng SNPs o&fSugieaipplyaneleefifle ascqrdingatntthe inventien prpsessestthe spme enprasticallyan be
obt ai neghe &HQH. : | he- dL1.e64E @ﬁ&g iys. or by direc

synt hesi se. Bf ]ﬁé%gwal %Ctlg}ri%gér éht%(glogfeg%/e% é%gl Elfgh?)ﬁol ncog?prg}/ngaaééeqsﬁorée

nucl &ot iofithesRwermithe inkent®P, on a nucl eoti de sequence, can be codi ng,

silent or non-codj ng Q@codi ng SNP i s a, pol ynorphi smincluded in the coding
sequence of SuRlaofashign, udigthe ReRolypentide raserding to thsdinvenrtian pessessesatheani no

aci d i nsihie of pRutEBas Gk M e B4Sacti iYadk ] | @98
sequencg. Irc])_ hi's cgyse, S?ﬁg%?(g?%b%hfﬁtlggﬁﬁgg@éjggﬂglEfc;cm%;/lg}é%t%ﬁ i@ﬁl,\lo't?‘o a
mut at i onomprising atieass cacioliths eqdiep SNPsAfshd mmentiSNP i s a pol ynor phi sm i ncl uded

in the codin Seqarlf;x nceﬁrg[f a gtHCL eot i.de sg)%;gqnce at does not .involve a
modi fi cati on” of M5 HG L OdNF FCREOR faR (3nede dRfeie@Ple Yot Eadimptadni s
nucheot hilgaBREHISHCEy diddt AydigRiscodi ng SNP is a pol ynor phi smincluded in the
non- codi ng sequence of a "~ nucl eotide sequence. This pol ynorphi sm can
notably be f&NWENE' arnmdensiood any nepirdlciamigtiomné a base tor ansdeotpiel @quaicenat er

or a Si n uence, By."functional SNP' is understood a SNP, such
as pr ev?gﬁpgg g‘&lreﬂé%?se\%?%ﬁ’(i beicﬂaﬁnﬁd%%n*??%?nﬁ‘i?élf%ti de sequence or an
ami no acid sgqa@cnﬁ% SNPais D golgndodsiiérh AAahdddin &8 BMingf ééaﬁ%ﬂc@ Nl d h¥cledtiie

a

under st ood the biological activity of a polypeptide or o
pol ynucPeBensfethatievalygsca madaliqation off an poingpagidiidehesegfenge pdlapmino| asdltsi de

T dancRsned bY il IXAB RAca e FRORL e e Ba SSE Gt §un B nEERERIHEp: e
encodedtoymitationun be amirdeackbspgesnne. of the wild-type reference 30 gene or

of this Iattzre _Elucl ef\gl;ti_de sequence. The functionality of a polypeptide or
of a pol ynucfed{ideNe dop dokgnarphisheincided in dhe ceding sauancy of gnsideotide a

82 ?gggzieglu%ﬁg/ t'%%% %&;&64&8&% éﬁv}ag\fgbal RagicEabn 8FhA Yo 2hd i HePRh%BER éje%uc\a/f\ge
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 promoter 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 nucleotide 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



encoded by the nucl eoti de sequence of the reference wld-type gene or of
this latter nucleotide sequence. The biol ogical activity can, notably, be
| i nked t owDhe/oz2id nity or to the absence of affinity of &CpaPypeps: de
according to the invention with a recepior. 5 Pol ynucl eotide The present

accor di nvention witf for. 5 cot i de resen
2 o nush ot de” St islopiil BRbE FoneRBbes BADES B0 ephly et cas:

90 % i demtledtyde scqmeneepr ef erably at | east 95 %identity and still nore
preferably ah,l ast 99 % identity with 10 the sequence SEQID NO. 1 or its
codi ng seque é‘%%?@éﬁ?h%‘r‘@%ft ¢aite natably; be dinkedde ithie affi8e) or ia theedbaence of

d : | i [ I f th
ol Towi moanie o RpR e G ARMERER PR SR 1955, “i204g or b) a

nucl ot i de sequence conplenentary to a nucl eotide sequence under a). It is

understgpg; ip,gge sense of the present invention, that the nunbering
corresp U the positioning of the SNPs in the nucl eotide sequence

SEQ 1D N 17hd BRshitaRikioh UERE i hrdi ShRkes) ﬁgﬁ%h@ea@g@%pg&{gm%fﬁgr}g:i s

pol ynucl eoti de conprising: a) a nucleotlde sequen

codi ng secenoeledtitle bequegcahaleng boledst 808t idatity, pEfctdbep et RREWONG 88entity,
conprises at |east . one  of e fol l.owing.coding SNPs: c794g, c973a, g¢l0llc,
t1049a, t 1%@5’5%2%@%0%‘?&56?? Foldgptity aﬁgéﬁlﬁ&qrﬂer%@a%r@ééfaé_ oddenitamjtht o a
nucligot i deths BEHRAELSENIEY N 1 BF &t %&ﬁ% X%ufﬁ%@e BRI MG 6004 g?o o nddi€otide
invention consists of the sequence SEQ | . 1 or iIts coding sequence, it
bei ng undek23Pbdti beingtundarstoodf thah#se nedepiE ceguanapongeisentt leadsine ehtheof

the foll ow i X 94 c9 . 1 049a, tl1ll155a, al204g.
Accor di ngVﬁog%g%ﬁglgwﬁsn‘fﬁtzﬁe&g%?’ﬁiﬁgceg'tqué%%b]rste%ﬁ %@@ %8efined conprises
a single Bancdotid sshiRnsetatpletehtud® b RGclSsRRGRAS GldePg). Of © €794g,
c973a, gl1l0llc, t1049a, t1l55a, and al204g. A polynucleoti'de such as

previ ousl y dEfi§ wederstend. syjihaisense of thewtrsenitinyestion, thatshofuniesing otréspondsgo
non-ygodi : 1277 Th rese i ion equally has for its
obj g?t 'taﬂr%%logo Ig?%éﬂ%gIgw)ﬁé%élgtnﬁggoté%ﬁg%eg?ewégﬁcﬁ\m' lconsi sting of: a) a

nucl eoti de sEheipresent SEQntibh Nlitesleqhlly tosarCioslaRd pdBAWERESe EdmBRRIMY
understood that each of these sequences conprises at |east ‘one of the

fol | owi ng MBANHERIdgeapes SEQBNO. 1 qrits prding sequama it/being 2aderRaTd BRORCHA082

of these sequences comprises at least one of the following coding SNPs: c794g, c973a,
gl011c, 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: ¢794¢g, c973a, g1011c, 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, gl01lc, t1049a,t1155a, and
al204g.
A polynucleotide such as previously defined can equally include at least one of the
following non-coding SNPs: t1265¢, t1277c¢.
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,
t1277c¢, or



14 b) a nucl eotide sequence conpl enentary to a nucl eoti de sequence under
a). The present invention also concerns an isol ated pol ynucl eoti de

consi sti ngook/oz2part of: a) a nucl eoti de sequence SEQ | DPRODEPL2/61081 t S
codi ng sequence, it being understood tiht each of these sequences

on0a, 1155852 dRRE Rhod t 8 3L 4R & Bk W R quence

conpl ement ar yTHe@resentinh@iioh GésoS@eteans én 1s0@esd mlynuclediidk ¢dnelsehedf a part of:

pol ynucl eoti de hei ng conposed of at |east 10 nucl eotides. Preferably, the

i sol ated p® yAULPAHE;sgauenge dERQ M Qbeits eodivmirayerreoit bEgg wndgpstood that

nucl eot i de i I hasy, i £ eGt i ted
pol ynucl eo%llcgé& c%g%néyq?%?g% Cb%%ﬁ?/épse%ﬂegéetsoglgnprl é?ﬁ%&%%@ga‘h@ E% g%)}i:%’
sequénce SEIIB tN®9a211166a, ) 204 tiRGS0a1 2Eicgdossequence conpri sing the ami no
aci ds inclgggd et*Fen ositioqs 24 and 189 i.n the sequence of am no acids
SEQ | D NO. Pha nyaeqiide 5equsheq srareplsgrfars: tn fivsksetdetedpence avdetdaci d sequences
under a) and ) ; i : &ﬂ% | oW .00di ng SNPs: A42G,
Q 102K, Q 112%}1 1&%%%@@%%@‘%%&5?%{?179 .Ogélc%(gf?gl%gﬂ e@%dtcg%g,%?n t he sense of
the present iBueferabiyprihe idvdeted pelynucibetidengs deftredeatpoads rgmposddnef pOsbt40oni ng
of the A4$%)GGQ"%?102K’ Q 114H, V1271), Cl62stop, K179E 20 SNPs is relative
to the RUHHEEY g of the am no acid sequence SEQ ID NO. 2. According to a

prefigrred objmetpredent IfehtiinCAltd AR fdrN FHj&Y aBUSited B '
conprises a si ngrire egodi ?\g SNP such gs def]i ngd ab%‘u\ele.E Pg?ggee@gﬁ@ﬂg{g ft a

pol ynucpebrrplidesgoramigingg to the invention is conposed of a DNA or RNA

nol ecul e. A pol ynucleotid ing to the invention can be obtained by
st andar d [ﬁiih%?ﬁu’%%cgv&%?sm%;’ A pol ynucl eoti de according to the

i nventi on Rfeesmab layiddRqedical BefbridhgStht Anfhd 8GHE theliel aReRES) ﬁosﬁicﬁ{stzmg
fromthe nucl eotide sequence of the IFNa-21 gene by nodifying the

wi | d-type el 8dnithpeseyenchef pmingastlsrtkQ H3NQ@E.f or each SNP on the
nucheot 1 S SSEUEAF G2 Rl B B REPIBL e LG

si t e- di aeddast onwitefothoellswiigacdding SNTBM A4S, QL2 QUB4IseyuenDe Af2kie, WO
02/ 0792%9175}9'/ EP02/ 04082

It is understood, in the sense of the present invention, that the numbering
corresponding to the positioning of the A42G, Q102K, Q114H, V127D, C162stop, 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 invention 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 ¢794g

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



15 I FNa- 21 gene by nodifying the nucl eotide cytosine (c) by the nucleotide
guanine (g) at position 794 on the nucl eotide sequence SEQ ID NO 1. The
pr ocesseswofo2eies di r ect ed nut agenesi s that can be i npl emeoraEPor/omoshi s way
are well known to a person skilled im&he art. The publication of TA
Kunkel ip 1985 in 'Proc....5 tl. Acad. Sci. A" 82:488 can notably be
ment i onégNa B By é’a‘)dd%’ll%@% By eé%(ﬂ”&k?uéﬁ@’ &’ﬁcﬂ%@f@?d? @Paféﬂf_ar@@ at
nucl eot ideiig v Bh 4 n:fukill sdftend S0 BN, 107 Pre-pro-protein amno acid
sequences or marker am no aci sequenhces, such as hexa-histidi ne peptide.
A pol ynucl eoflihderofessdseofi siteeliteciod nuaagengsialthay dae basapbinainesd inithiy wagheot i de

10 sequenges codjng for ofher .protei or protein_fragnents in order to
obt ai n f“@illﬁa}?% t PRSOB Pfﬂrﬁﬁﬁ i Fhepﬂ?‘irljfsl?ec%‘ﬂhq’&ﬁu?ﬂ fidétBunkel i 1948 e de
accorgli Nl Bchd1Fcl. VSR §DAIE B RAMY by nleRfibidde nucl eotide sequences such

as the 5° and/or 3' non-coding sequences, such as, for exanple, transcribed
or non- tranggy isobteds pojyendessidet canresjuali e dhoduden dor- exaamst, atieitotide) seneases

splicing signal sequences, 15 pol yadenyl ated. sequences, ribpsone, bi ndjng
sequencggglf‘}g %\r/el?{eéeﬁll?én%fegmii\ﬂ?’émx@t“a ”ilozé"c“ﬁrﬁ?\wenﬁesnﬁ’élné% fryaminy deice
conpl engeduhdest Suchhe hexchigBding geidepol ynucl eoti de sequence is defined as
one that can hybridize with this nucleotide sequence, under stringent
condi tions. 4 Qolynvgleetideyed it Zaenbon cesmdieqiadlys bei sssgeintedamiith butlestite

nec ar,j I4§ he.20 chem cal conditigns that. permt a.

nybr O 2edoepteR AL AR bk o SOETCRrart ARSI R ol i R Rprofhing sy
80 % prodfcepabfisation addictst han or equal to 90 % still nore preferably
greater than or equal to 95 % and nost preferably greater than or equal to
97 % The st ¢} PR¥mIcleaidgiccsasding dathepavesicaicar dqualyoneidgnudeatide segisnogs! |
known t S [ 4 [ e d of. exanpl e, by an.incubation of
t he pol 3%‘8%?82%{% ggasrﬁ b(dziti Sl% néb dﬁr%sse?ﬁr%&%f%g’o uﬁ[ii%h?%ro%ﬁl?pé?’nt angglb% O el de,
5xSSC ( hfiscribbdfsediatoss, anstdted§ of nhosadhslaedi degasmls, GliciM sibnd ogiquices,
phosﬁate é{qu =7 g%},uﬁ?ﬁx De_}r;hardt SQlution, 10 %dextran sulfate and 20 g
denatur Bayadanwieds PSRAILOPIMOBHING SCABFIEH §T EHen Fequerses witicl stabilgsc,  at
65 C. WRN A the scope of the invention, when the stringent hybridization
conditions permt 30 hybridization of the nucleotide sequences having an

i dentity equalnicteotid® séquentrecamydéreeattanteo tisagwbntide os pelgnsdileteide dequenbeis

ictl I ] ' . h [
L Ao S M e A A oIS A TURIRES,, L e RS0 e

"Stringent hybridization conditions" is generally but not necessarily understood as 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 50 % 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).



It is understood within the neaning of the present invention that the

nucl eoti de sequence conplenentary to a nucl eoti de sequence conprises at

| east oneweankio7eense SNP according to .t he invention. Thu®CTiEPo2/@tos2pl e, if
t he nucl eoti de sequence conprises the P c794g, its 5 conplenentary

nucl eoti de s@OUCHRRIGCIPRIERS thd MRaBitbOSH AR fi'edend UsIERbh Iaftnet Afcleotide

equi val ent of position 794. ldentification, hybridization and/or

anpl i fi segUeERGe edmplepenignuit aoticttetide spqucssameoraprsNp. at 1qdse ope ewtirsenienSNAt i on

al so ha o | . the use of all or part of: 10 a) a pol ynucl eotide
havi ng g(f)cfog(%ngggthgﬁ?%‘%g{ﬁ?l{l'ty (preferably at least 90 %identity, nore

preferably 93hs,i fhenttdnyplands ey triuelebadd Bée%.(éﬁce%doﬂﬁﬂiséé Yhe VNI d798¢, its

nucl goti de sequence SEQ ID NO 1, and/or a pol ynucl eotide according to
t he S nv ENRPISMCRBRP AT soille e qnenss compassNbe iclitosing d¢) mecledtisietat the equivalédi ze
and/or g ﬁtﬁ%\@d or part of a polynucleotide having 80 to 15 100 %
identity (preferably at least 90 %identity, nore preferably 95 %identity
and particularly 100 %identity) with the nucleotide sequence SEQ ID NO 1
or if necessary 1its. coding ,

nucl eot & on. hybridizafign an BPAHAUOR 9t 2 BR/YAUG g LS L Ay
conpri ses at 3 : Walol o L , a, gld lc,
t1049a, t 115%5@%%@69{1%@%%?9% %’g%g%eﬁﬁh@%&t\ffﬁﬁaﬁf

t he1®r equen@ypadynualeshiie imeng 88se D0 iYhidentityofprefepablyl ot lbas 9Dk iddmsitghn@et t he

use of all_g r - .a)., a | ynucl eot.i having 80 to 100 % jdentity
(prefer abIWeer’Ea%ﬁ’eg%% é‘%?“%/%x ﬁrgﬁp%itﬂ?‘,ﬂ rl(gg% rlg‘?né‘rt%bﬁ’v?h dbe onelaetide; eguensg
parti cul ardpQ OG0l deirbd ty) with the nucl eotide sequence 25 SEQ ID NO 1,

and/or b) a polynucleotide according to the invention conprising at |east
one SNP f & atteb/ngelsotideroagrddig talthe owveptém confpriaingait Jeasicdred§NRle havi ng 80 to

100 % identit ef.er .at |l east 90. %.identity, re preferably 95 %
100 ¥ & ok Bideed PEH] AUGR! kRSl Sl e PR RL Ao o
ID M. 1 anoi% iﬂ&@t_ﬁ??(gfeferbbﬁ £OANPOSTOLRAGS, mdPe (hBALRUS RtildRiIP 44t O
nucl eotide 1239), it being understood that each one of these sequences
conpr i ses Pattiqutaslyt108n'e identitpewith theonraleptidsivegenesy 8AQ, I DB, orgif @ecdssary
t 1049a, tl : 6 . ccordi.n he invention, the
genot ypi nd ey Be Rtk (o MTEIale 67 SR ERIFODR 120 02l 070240°1 7
PCT/ EPO2 6@ derstopdtikiticach ohe bfitheyd shyabrices comprises at least one of the following

SNPs: c794g, c973a, g1011c, t1049a, t1155a, al204g, t1265c¢, t1277c.

20

Genotyping and determination of the frequency of a SNP

The present invention equally has for its object the use of all or part of:
a) a polynucleotide having 80 to 100 % identity (preferably at least 90 % identity, 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 nucleotide 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, c973a, g1011c, t1049a, t1155a, al1204g, t1265c¢, t1277c.

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



Wthin the nmeaning of the invention, genotyping is defined as a process for
the determ nation of the genotype of an individual or of a popul ation of

i ndi vi duawe.o2@net ype consists of the ?';\I | el es present at PCWAEPO2/04982 €
specific loci. 5 "Popul ation of indi vi dlal s" is understood as a group of

i ndi vi dyblatieh 6 im@&iivkis. andom or non-random fashi on. These individual s
can be humans, aninals, mcroorganisns or plants. Usually, the group of

i ndi vi dual s cYithimi desmgenihg asithd nysetiemngenopypéig isaBefnedr aaa @ocess FoB0lge

persons.. The.indivicdual s can sel.ect ed according .to thejr..ethnicity or
accor di r?ﬁte?%n%aﬁg}l rqu%bg IFIOEW& P& mﬂg’t“i‘ﬁ?)‘?r toﬁgsp@pb}ﬁxgoglo ! Y‘«Q&?lé'dbs‘g‘zotyﬂ%
f ol | owi RYnglkts of tRrAlchR hitntdh 5RAGAEore spadifit ¥IBS, nel anomas, |ynphonas,
| eukem as and_cancers of the liver, neck, head and ki dneys, cardiovascul ar

di seases, net PPy pEiadyidialsl)rnserstopdss a grawp of iadivetualsswlesied da ravdom  t he

. , T ty . infecti o . el
viral i o SO Tdeteashh, EATRIARI BRES He S A Bl RERRE BB Ve
colitis, disdaselyotheghaucehindislduaBrosaipsisddatslysst a0 getBs, préferabkaffBhe100

Al zhei ner' s di sease, schi zophrenia and depression, the rejection of tissue
or organ®gPaPsEonseal i ng of wounds, anenia in dialyzed patients, allergies,

or gar® §FAPEEYheal i ng ! .
S onn' & 0 seank, ARARLEhE og RERE 0T R Bh Sobiteig AF MENALE, B I 11 ¢

di saremphemrtyrey ewtatily ahoer svho omaegfifetednby hthe héviiowvirer dpyrdets @ad/oEe ntiseased0 A
functional ,SNP according to the invention is preferably genotyped in a
popul at (“BYYNOG1S MFACHGE 3™ 85, grakemiah Apd saness ekitag Liver d8cl abeageand

i npl ene i : S 1 P. j CS,
o s A BaRAh SRR AR SIESLARS ptohlb ks st amete o

These t dhinohogi sstear bkd) foeckampley nbesitfy, nfietibaudisdasds! iovdarntgular iviral ipfetion?5
allele specific q]i ucl Lde hybridization, oligonucleotide elongation
by~ o PR O R SapATDNeEy P e B S SRt S e Erial prdeus

|'i gaf5 oRyémalkeet® SRl iATzheRhdrBaNLRLES AERIAGIrdta Sl PAYRGSIORS th@lrlg%‘l.:@on 0

speci fic oligonucl eotides. Each one of these technologies can be coupl ed
to a detiegweiosargpgradin beading abwonnds,ianemisin didlyzgi petdntso allqugiks mithed, multiple

out by SRSy SURT RO SR8t TEBTELT Py { e R TE L BTy
di f f er ehd fdistRd@Bh ea@intefidalc BlsekdedNIPevéR dlokded @BhndoRa WwathetiRehotRGNEPS) |

in connection with a polarized fluorescence scanner. The m ni sequencing
pr ot ocolreatienty. r eadi ng of pol ari zed fl uorescence (FP-TDI Technol ogy or

Fl ugiescence Apﬁin%{lbﬁeatgl\%n aéé@rcﬁgé 9)78‘1% A}I?VG?I%{’I I%sp r%{feC%ébq§ %eno]gped in a population
of individuals.

Multiple technologies exist which can be implemented in order to genotype SNPs (see
notably Kwok Pharmacogenomics, 2000, vol 1, 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



Tenpl ate-direct Dye-Term nator Incorporation) is well known to a person
skilled in the art. It can be carried out on a product obtained after

anpl i fi cawper/ole4pol ynerase chain reaction (PCR) of the PRAVEPD2/emsh

i ndi vi dual This PCR product is select® to cover the polynucleotide genic
regi on ini.n udled SNP. After, thﬁlast step in the PCR 5

t her noc (‘?fné’ ate- fhﬁgaﬁg’&t TN JRCHPAE AR Wa %Pﬂplt%é@elfspﬂlélﬁ@%%@a@canner

for a readi ngt & Beh@’arrlécﬁgﬁﬂ &8 a gﬁé t BYtaltil et i flﬁ@%ﬂﬁf g[?fpmlnleaabe chajn

excitation and em ssion | ter e Intensity ues el ed "bases
are repweacton GrCR) of E!q@hDNPoof thoh RARIGp| THis PAR produttnistdekectrdse cferathSNP of

be. sel ePBR Y oD Rt IRRAE EhosuPd Aoy ARG ot st BashRon of
the SNPﬂle@ﬁlo&}}&%r' tﬂlf!glgté Bﬂhe PacRXHPDSari2AFIR B R arl | f(ﬁ%ﬂéﬁﬁ 1%’8%@ tide

sequences for ification prinmers can be, respective
NO. 3: tpasw’ey us%’?ﬁ'@&ﬁ@@ﬁ%@@@ﬁd’@fﬁtatﬁﬁ@ﬂd&mﬁsmn filkers.| "Elmmﬂem;[tyn”er

TTTGAAA e é e‘ghee nucl epti de Sﬁquences permt anplification of a
fragrrent aV| ng % PiFS 8F° BHECG LT BGPdes, from nucl eotide 620 to

nucl eot i de lBa;ﬁthenPCRearﬁplEﬂi@ﬁbhdﬁl 8RABAGE aSERP! & M invdntidd, Meatdnst 468!
anal ysis of the frequency of each allele (allelic frequency) encoded by the

gene coﬁ‘?ﬁﬁe§$er{§11’tl9¥é rempchively.rran sl ba sebnstedbyi mpirserigialied inshe g ncacdingved,

p he inportance of their inpact and their
d| strl bgﬁﬁg 851“8’?%%%% esg)gtrt\ elﬂvg&loﬁioups and notably, if necessary, the

di verse et hnFor graaipks thd:sdnse ams itisehs? dublesti @Ofduaided Forothe PORIAMpER@LSn The
genot ypi n%@data are anal zed in order to estimate the distribution
f r equenBiDSES 2 Rg 18FHSFBYERt al | el es observed in the studi ed popul ations.

The cal cul at t G%ﬁ carried out with the
hel p of soft%va ZD?B%hjq ?s?ﬁ Ilélﬁﬁte( rﬁé‘?‘%@” %@?@g(is (MathSoft). The
conpari son (ﬂE(DHlBNs(DIAEIAmlsdmstprlnhmtT”D"ﬂ@AsAfA’BGGNRCMAGﬁEA’DVGHtl on across

di fferent etJilQ grou of the Opul at n .of |nd| vi dual s can be carried out
by mBans of PhBUSHUIRCIARREE if&tlefAS adragareny havipg gpngtiyof ohe

I nvent i QitI@stidee TRInh RudlBSkRI 20 t%%l%@édesl‘ﬁ% %gﬁénﬁl}'dlé&ldf:lé@&&e&@@?t@?ﬂﬁ@‘ces

of genes (e.g. pronoter, splicing sites, g region) are to be
directl ¥ related to disease susceptlblllty or resistance, all SNPs

(functional qr_.no ro val uabl e for.the identi on of
one or sever‘gl St;\}ﬁ @Fﬂ%@gﬁgy%%ﬁ@‘f‘?@ﬁﬁﬁc@%% égﬁlé%frFWBF é’&c?%’d&
di seaseg@feadongpridfig, the FIRMIER! populd@Y dFandiRRIvhRGE lier SiHaLRE, %vﬁlch%%%ns

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



di sease states (See Cargill et al. (1999). Nature Cenetics 22:231-238;
Riley et al. (2000). Pharmacogenom cs 1:39-47; Roberts L. (2000). Science
287: 1898w089079249Thus, the present invention al so concer n®Ca/Epat/edo8nk
conprising at |east one of the 5 follboW ng SNPs: c¢794g, c973a, gl0lic,
£1049a, gbddkShdelvad 20 Hise HibeRR Giatdslahl! CondeGudhtlyPRla %thﬂédtﬂrere&ftecf RembiNa- 21

gene. It is well understood that said SNPS aré nuhbered in-accordance wth
t he nuclisgaseduates édgreharilBERl B1999). NatuThiGendtiesalapkl -238; Rideyaaiably 72e0000r

determ rgl.evant atio en: (i) at |east

one of ? h&%}a%fg ém?ﬁlcscgklé’%’/ ﬁ%ﬂéq‘ é@g% %37 @83@% ‘'t 1155a, al204g,

t 1265C t 127 Tws,| the @r@@ﬂltyiﬁuﬁtﬁﬁtdléﬂﬁcc@fceﬁnb% ddriank %o%ﬂ@mgaﬁ%a@t be 8f #cS€ase
5 @%@1 ance to a disease. The present invention also concerns the use

of a

Wipg eSHFs:t 6l4E01cP Bl ref 05ipst1 0498 H165%y, ala94g,at12@£©,1m77c 10m3a,
t 1155a, g?ﬁ]%gm&}e]b%q% 13?5%()' n a polynucl eotide of the |FNa-21 gene,

for dev plng agnos stic kits for a disease or a resistance to

a disease. 1§Nl%lpﬁnde?§oddnt\h§tn§aﬁd)ﬂl\]?b'%fb ASmbetd neskcahnys {X&‘t}ﬁ the nﬁ&l%&&e' y or

indirectly associated to a disease or a resistance to a disease
Pr ef er apRdieneendls@ IBiN@akes may be those which are defined as menti oned

b Ex d Th I h
For 115 ob) caraoRakil A H0uRRRy TBL iBrertitid HEOF Ly MERertgratebor  de

accabdi bgfween:t he invention. 25 Nunmerous expreSS| on systens can be used,

i ncluding w t hout lim¢tation .chronosones, i sonmes, and derived viruses.
More part iuataenss ongipf ¢ "eé@Wlﬂ&ﬁNp\?eﬁ%&’s 5 @l1Bhle, §E040ey tMEGaf 2laftg,
bacteri al sertion elenments, yeast
chr onosone tﬁﬁn}%t%gc lﬁgﬁgggegag?}%: FE\PCT owg?us %apl |l oma viruses such as

SV40, vac(n)mld&eyserdm%s1sta£bem@akﬂ§é§s%s fox pox viruses, pseudorabies
viruses, retroviruses, 30 These reconbi nant vectors can equally be cosmd
or phageni d dBf iPyesent /myentiphealsoncericemsithe use qfiehlsastcens dletherfolowag SNPs:he

t t ed
{ho art - oaBnEAEE RIPIL KAER PSR ARES e L7 B PR BB 8ot~ |
PCT/ EPORINA-08 20ena Ode[aeE@bhAB dRALNE NG roAndABARATIORY, AENsNer 2SRERFAEK t@fa al .
4th Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.

2001. isease.
A SNP of the invention such as defined above may be directly or indirectly associated

to a disease or a resistance to a disease.

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

Expression vector and host cells.

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

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

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

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



The reconbi nant vector can include nucl eotide sequences that control the
regul ation of the pol ynucl eotide expression as well as nucl eotide
sequenceswparoiit ng the expression 5 and the transcri pt iPOR/EPD2/64082

pol ynucl eoti de of the invention and ti# translation of a polypeptide of

hat  ar STOLEAULAREET PINGEATEN BRI R RARUL Sarbik of ol B cai®oe

i nt egratsgﬁin$HafﬂaeLaB&ﬁprPf@@tcm@bﬁﬁgH@rﬁobqnYt heyopo!l ypept i de, encoded by
t he pol ynucl eoti de of the invention Wi | directed towards the |unen of

t he endopl asbe recomibtingni viecton ait d@ludheludspilqlﬁ sesieieces 1t spairel, the negultasion

menbr an s.the extr.acel | ul.ar en nnent. The se i nventl on
a0 hadt fls SRR R HRT o o1 ARRIeoLR S peck T RlERE He, ui

accoidi agd the tiahgcﬂpmoﬁruflaqsuyﬂeﬁ:onaé bR Gitvedfo®bnd AR tFRSIAABA Bﬁ@Fowgsﬂt% ina
host cell can be carried out accordlng to methods that are we nown to a

per son gkiheimeentipn.tthesegequangenbeirg selasted ageardingde dhe host edlspatiacs wetHODS | N

Publ 1 sii ng, 1805, ing NEp o tasrel i R e iatai e  TRnBRE 8 atescn

as transdcembimnt bacteadocihunthehniypeptids, chéried fogahé polypyclPbife cfakt idRntion,
t ransf ect g)@ m cr.oi nj ecti on, transfectlon by cationic |ipids,
el ect rofﬂ‘@irl idiiected rtararsche drmen of thr endoplsmio ptierlnh dewards| the pewiplpemict or

exanpl e cci, staphylococci, E.
col rm S%acﬁtﬁetgéﬁisen‘gﬁéﬁef%ﬁg&gﬁdlgzheg&ﬂfl Eer%ﬁlﬁa%hg?&g@gyeast cells and cells of
Asper gi | | us, TBt peptninvestion nisedias ¢el its objectha agsicedll sorpridi®aapbirhiBing2 and

of Spodoptera Sf9, nimal cells, such as CHO, COS, HelLa, Cl127, BHK, HEIR
293 cel ¥ C%rrﬂTCWGH’&?Oé PyeRfot he subject to treat or even plant cells.

The host cel Irfe GARIRELHUSEEhe kR onIRIPYEtorlif a80Rf fél?ceﬁ& RO YREPS qgco%hn%he

invention or as active product in pharmaceutical conpositions,
seen h etemetiode thatRot ypdbknoen to Bhperpmedaiitd imvtentit snclalas shdsaslefaibedtia

at [18asEANCobPHERPR Y b e AR R RIIGE. 905 P 20, ChrobECiBr il abl y
at I eas Pr&&sf&ahld@ﬁﬂlkﬂlllgndlgﬂ I hndmI(/I@LIHCQﬁEARm(YL@NINGaSA I BoRAGHR VY
Wi th: %dt he ami no acid sequence SEQ ID NO. 2 or with WO 02/ 079249

PCT/ EPOMAXU82., smabguctlhi@ t@mﬁ@mby&%&mgxhomh@ﬁnnﬁéﬂgmtby@wrd@x‘atm,ds
o S0 RRLARETRISHA SRR Fr e A0St AT P 3 HERERARRSY
and b) q;miu@hns at | east
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 S2 and of Spodoptera Sf9,
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



one of the follow ng coding SNPs: A42G QL02K, Ql14H, V127D, O 62stop,
K179E. 5 The pol ypeptide of the invention can equally conprise: a) the
am no aciwogequesce SEQ ID NO. 2, or b) the ami no aci d se@quempe2/em8l ai ni ng
the am no acids included between posit2bns 24 and 189 of the am no acid

sequence ID NO 2 it being understood that, eac f. the am no acid
sequencesSE)r?H?rarﬁl)md?ﬁ‘iﬁi PRUCS IS8 hg £gqno f@‘déh’é& ed; brtwe) PO 2%0di ng

SNPs:  A42Gnd A4S th€Arhitd achlel qln C XGRS IPMO. 81 79E.  The pol ypeptide of the
invention can nore particularly consist of: “a) the amno acid sequence SEQ

| D NO 2, Bibeing understooil st aadhdofdbgaminoacitbseyaéntengnden e) ami h)ccoatzimssatilenst uded

't boi g uitier SRS il et sk SRl F 4B TR e Her AR anc
b) caéntains athe Jobarbti@ el thé idvB@idoddn@uaity 6aehkg: SNPs: A42G QLO02K, Q

14H, V127D, Cl62stop, K179E. Preferably, a pol ypeptide according to the
i nvent i on ®dAs amie acidseqyencectil HYNSN2, 88l ect ed from the group consi sting

f: A42 . L1 - : . . 20 Th
Cnvent ton QuuarTy e fpentebblinify BSSER B0 e/ Bony e P RO BT ZEEY 1
above- desctibeldthpamypesid sguence SHQ &h NO. ¥, evi ousl y defined host cell is

cultivated.in a culture di um and sai d pol ypeptide is isolated fromthe
Sul t ur o nRRiPe HAISFHRODEIEY SRk 7B GRHNG @oidensreer widsr vy Aad B sarteRe ahde!

cel g ek bifiR BRGNHNcodRE SN Rgzé}Oer“ﬁiIbP@gmiEg{%‘?bomRﬁ&o 1PRfoRON skilled

in the art such as preciprtation with the 5 of chaott’opi ¢ agents
such as sal t siheipolypaptidecaflthe inaamtizm cam rserk fpatteplady loankist oficet one or

trichl oroa ic acid,.acid e ion;. ion exchange chronat ography;
phosphocel %ﬁ%’%g@mocarﬁ%??ﬁ‘t‘%fég@ﬁ m!zoﬁ’hobi c interaction chromatography;
affinity cwtaeamgfMyéque&x%ﬁﬁaﬁﬁﬂgtﬂetaﬁgﬁbaa@he&ﬁé@ﬁéfmﬁé%?éﬁh&% qunandh he

chromat ogr aphi es. "Cul ture medium is understood as the umin whic
pol ypept i dE8%9f thhami®rcidseaneicoSEQGID 6.2 ed or purified. This nedi um can

be np [ l,] ul ar dium and/or the cellular, lysate.
Techg ool e Siofl uhf SGen thbr Mo A <Rieics pfidenal By DERMEs phe
latter teasgonecofhbekoliawigcddditg SOPY: QL4T, QUK Ql M Pl YR L 16d8top] K 11918
conf or mati on_of sagi d polypeptide was altered during the isol aF| on or the

puri fi cati onPreAesably; @7epwigtide pesprdmg Ap ho dpvenfion icowdinest simale qndénge SNP
: ng‘sgggﬁk?grgﬁﬁhﬁg%‘gﬁﬁ 2oR8kGH! off Rﬁ’z”@?%ﬁo&ﬁ[ (?ﬂt4ﬁ,an@7I9,nC1625top, 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 invention is isolated or purified. This medium can be composed of the extracellular medium
and/or the cellular lysate. Techniques well known to a person skilled in the art equally permit

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

polypeptide was altered during the isolation or the purification.



5 "Anti body" is understood as the nonoclonal, polyclonal, chineric, sinple
chain, humanized anti bodies as well as the Fab fragnents, including Fab or
i mmunogl owolozwn792¢xpression |ibrary prg&ycts. An i mrunospe®cCiEPozoBbhody can
be obtai ned by i nmmunization of an ani with a polypeptide according to
the invention. 10 The invention also relates to an i nmunospecific anti body
for a polypeptide according to the invention, such as defined previously.
A polypéﬁﬂgﬂggaccording to the invention, one of its fragnents, an anal og,

one of its i or._a cell .expressing, this polypeptide can also be used
to produce iﬁﬁ%ngg%%%iPP@nﬁg%t@S%8W§s.mi%“&ﬁ%”?%r Bf nggbé§$@PE@ @Bans
that thimanhodpecificnagbaBses a better affinity for the polypeptide of the
invention than for other polypeptides known in the prior art. The

i muRrospeci f 1/aNHPRAYH I8 wilersigodpes Bist monedonsy), Relyclenak chimeis, simple chain,

pol ypeptidgni :nvent i f nt of .an_ana .or of
an epi topI:'El%ﬁ'I?‘;rdaéﬁ1 rrgﬁqtdl%r ggfwégpgséﬁ{le %‘éﬁpﬁ?e(egsng%nzsg {nﬁﬁl@l 50??/1?1 &I lmwglq%ﬂhﬁ
manmmal , exprefsemddryrynproddvisran, according to nethods 20 well known to a
person skilled . n the a[%% For the preparatjon_ of npnoclonal antibodies,

typi cal et hO8sMBosReGiHG 4Ytibady san e kripethby dnpwairatien af en aginial gt el |

| i nes, g tLR& BB dRNBVd RGN que (Kohler et al., Nature (1975) 256:
495- 497?, 9?ek¥§ﬁfri orﬁa echni qYJe, the human B cell hybridoma technique

(KoABor et alhe inventiorohleg yeldlositoyan(ifi@88ipspeci fiintibody foren fBYhdpyitic howrding 5
t echni que le.et al,., "The. EBV:hybridoma technique and its application to
hunan I{éntaé%glgﬁ%%r}’,sml}?ﬁ@SQP@HQHXIKMi bodi es and Cancer Therapy (Vol. 27,

UCLA Synposi a ke abdRding gl tifesink ' ' A.
Rei sfel d and s@%}éﬁ’%, Pp. 77?96, Al'an oL aﬁ?éﬁ?#ﬁ%‘%ﬁ?’wﬁ% S?H%Bfﬁs
77- 96) . Varkats: @chsely wapresting ithig ipelyperiide cantdlgobly usedtiuptodoce surotnaspecific
descri b%ﬂibofﬂfég exanple, in 30 US Patent No. 4,946, 778 can equally be
used. Transgenic aninmals such as mce, for exanple, can equally be used to

prodGce hunii wed "antnubogiceific” Woalb2h& 198 48 bid]/ fobR34dd40R2er ABnAY BiM e

interacting with the of e tide of the invention. The present invention

equal | yPﬂ&EePflé? Offh§.i6}fﬁn@é’f1 thengpoetberpofneptifes kngam inthapridaran. of an  agent
compr si ng: oy TREOAL-EaRE aRERRRRE 88 oBEERU Rl Bel o (R R e of
pol ynuctheonvetéioncedomti ofjitt fraginents, of an 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 lines, such as the hybridoma technique (Kohler et
al, Nature (1975) 256:495-497), the trioma technique, the human B cell hybridoma
technique (Kozbor et al., Immunology Today (1983) 4:72) and the EBV hybridoma

25  technique (Cole er al., “The EBV-hybridoma technique and its application to human lung
cancer,” in Monoclonal Antibodies and Cancer Therapy (Vol. 27, UCLA Symposia on
Molecular and Cellular Biology, New Series) (eds. R.A. Reisfeld and S.Sell), pp. 77-96, Alan
R. Liss, Inc. N.Y., 1985, pp. 77-96). |

The techniques of single chain antibody production such as described, for example, in

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.



5 invention containing at |east one coding SNP, b) the preparation of host
cells conprising a reconbi nant vector according to a), c¢) the contacting
of host cwDlog/oareording to b) with an agent to be tested, pamdPd)/o40Be
determ nation of the activating or inhBiting effect generated by the agent
to test. ,A M&S‘Rtl de..a cor di ng. e, |n\éent| on can al so be enpl oyed for

A 3
a proceeeg?u LEEER RGO B 5 Freract with it. These

conpounds Canbeep@ﬁIn!t Yﬂfehﬁ& éé\gﬂ’l@"}ﬁfs%r Ry ol')]@&'abﬁrjbbé"sg féxﬁ qg&ﬂff?ﬁﬁgn 8]?_
of intrinsic activity of a polypeptide according to the invention
conpoundiEeEbartating <|>rynhlb@m|g|agam@pade Mbghm&toehe mfveatlcpn Icym@psmgle of t he

i nventi on. Qurrent  Protocols in

Chapter 5 (- fgglé;g b Af%ﬁ){ﬂn g%%éé;P gﬁb v%ctt%feeongp&s Pt B?r[gﬂlfcrpm@ﬁ aﬁg%ij’@gég ghe ¢
is fi%st dawanﬂ@i@ntaﬁtmpgﬂdmeonead@ﬂmgm}ate host cells that express a

pol ypepti (rjrgmamcor di ng% § t he i nvention. Such cells can be, for exanple,
cells of PEepataian pishost ¢ells cpmpssinga %Oll!)b@@@ip’ﬁﬁﬂoaa@prmm@b,l a such as E.

coli. Thes en put in the
presence 01‘% ﬁglglr)r%%ﬁ% ?F ?%E %a@&rﬁ%ﬁ&éﬁhﬁﬁﬁgﬁaﬁﬁ zﬁgé‘c?‘% of the
conpounds tibthb detemsinatibnwiftlie dctieating] or preibitickee it gém%ratddfh(yetﬂé h&dht fABstt hen be
observed, he inhibition or the activation of the functional
response. e«ZSE Rﬁ’l)lyp(??tl NECREHDS 19 the daention car alspphes praptoyad Hor asiragesarfomgent
to b t%‘éie%ﬁn@&@ﬁlpbéads%g&%&la&@{t indirectly labeled. It can also include a
conpetition test, by using a ?ed or non- 25 | abeled agent and a | abel ed

conpetitor adﬂme C4Jmp@mds equdlel @ctﬂyetm@(@bmsm?adr hﬂhl'ﬁl:ﬂllngqeﬂﬂagélﬁstbﬁaééﬂﬁst ed
gener at 5. an: .ac hi bi tion signal on cells expressing the

pol ypep? 1|§ S5 aC{IW %@Eﬂﬁ' PSWl%yacﬁglideg eti‘gélﬂ%ﬁon e CAppPIsk icah elyalbhosen
accor di ng Ingaridl@Q)rSmﬁ@t@dtesl of thepgl‘% d]%d%dof B hvaeddny adde goﬁéaﬂ ghipi IC'UPIQ

agent s can be polynucleotldes in certain cases 3 I gonucl e %es or
pol ypept Firefggols & bpmprol pEot é?)n@h@?te%ﬂﬁﬁb)dl es, for exarrpl e. The present

{ I bj f t. f t f
agent act vapdiiae b BohEpuRpt RORET brtdudtor diigiasebRel Fodhe on

conpri smpgnopﬂ)xtethbﬁ cpllehar @ipress aQfol FhepBEOATRbRIRR 10 YRECIENITRTRULISEAS Bn be,
pol ynucl eot i de acci)rdl ng to the WO 02/079249 PCT/ EP02/ 04082 24 invention

cont ai nrf?fgexé{nplleeégl o et dls rivpasiFAnsesys uple apPegsaphita orbasteraceth gekl ®li.

conprising a n r 01 ng host cel I

accor di ng toT[})l)%geloga%s gln%}eieég)gér'\r%ee o?a%gslr’]ggg%ﬁ% ¢ gt%e ?%’élt% presence of
compounds to be tested.

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

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



d) the determination of the activating or inhibiting effect generated by
the polypeptide on the 5 agent to be tested. An agent activated or

i nhi bi t edwby2pte4pol ypepti de of the invention is an agent PChatPo2/08ponds,
respectively, by an activation or an i2dibition in the presence of this

pol ypeptide, .The agents,  .activated inhibited directly or indirectly by
t he pol ype%tvi:rggn&pn Hléng%;‘?ﬁttqn(%ﬁ?d%nﬁgﬁpcon_si st of pol ypeptides such as, for
exampl e, - gyhe pRphrafitn OUGkERIs LSRG SreckhBREAS cciblaRBdifIpG), PT of er ably
tyrosi ne kinases, transcription factor or polynucleotides. ection of

di seases. 9Hvagediesheells aceondingte b lis thelpesenasrofab peant tebetesteband f or anal yzi ng

t he bi ol ogi eri;stics .of a.pal.ynucl.eoti de cordi to . the

i nvent i ong@ﬁg% g?tgo ﬁegtfotgﬁf;t}%eaﬁ Tege Oigﬂjgbé%%g Béfqgggqngralt%]gbx ?/Bﬁgmﬁdﬁ A ghe

subj éct, capepttodengstal | east one of the follow ng: a) Determ ning the

presence or the absence %1; a,gg,ol ynucl eoti de according to the invention in
(& 91‘

the genone of’hagshbpelvat tbiedibyi the pehwepiddeerf e 1aygution 35 om agéntathat

pol ynuc j i t s\ | Of:d: . hject: 20.c¢ t ernd ni ng
Phe pr osohontErapRANEl e dfulod i SRibfodin B HriEhee S eotbishfbn 1 n
a subj dbe ageits,Detizated o mchibited dimotent iaditeetly dfy the polyppeiRie sethaceRnEbAg t o
the invention.in_.a u%{jegt; ﬁnd/ r e) Determning the functionality of a
pol ypepf%golg&%@rfﬁoip@ GFsHuch 3%eioF iesAmPle: ncappnad or npsleqtreseptpiso kigsesal
char@ct gad sok&SrefERib1P ¢yr88lAL ¥AELs) e Qinaﬁtctopf)reécﬁ FhcidiRte froma .
subj ect. These biol ogical characteristics may p Mt to carry out a genetic
di agnosis and to determ ne whether a subject is affected or at risk of

bei ng apz E%Eiedogcrl'; to the contrary, presents a partial resistance to the

devel op } se, an indisposition or a disorder |inked to the 30

presence of ThpYPryRutiSRhiise aﬁsﬁcmsdfd?goﬁj&ttbgarbdw@ 5 AhRed gﬂe giologigal
e diso

pol ypeptide according to the invention’ These di seases can ers
and/ or Hiegictatise safes  podyriisleatide aveendingatm theirioventioni anidért obus poliypesiies,

venggeal . di. 564565 i ogi cal rel.at ed di seases and/{or. autoi mmune WO
02/ 0792 Cégkgg%’ ]6‘5/1 }b‘ﬁ'ggﬁgglnz%su%% §J§§8]§1§n§1}?§ e HE P fherc]fg{lﬂ\"”é\gascul ar

di seases, ayleabmining thepeases or dRRbsdice B YOlyEuEIHIE RrcoftliBERIBS invBAtbn in

di sorderséﬁonnect e(% wi th chenot herapy treatnments. Said cahcers and tunors

i ncl ude cdPCEHOMELI@SHYRsi ng net ast asi zi ng renal

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

=

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 characteristics 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 dei/elopment 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
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sar corm 95 F%ég‘iiésg a&gler flisgasesy “Eﬁﬁéj ﬁ‘ 1368855, CRTAl PETVPRY éYStem

i nfecti gReaseER ﬂ1§érﬂ&s%@ﬁ&@teﬁ v&iﬁ%%fnt)ﬂér #8nfents 10 and HIV/ Al DS,
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di seases as, obesity ai d di seases of the central nervous system may

i ncl udeChORISERYRigid éeléie@%wncerpaf Kiedssn necly hﬁ@d@éd kidyieys, optiltielei mycondas,

deheal f. d
aner . FacapRr YEudth AR FamGR 0l R0, RUPRG A Tib B SEaRERy) MmutE 0

genet i chp@sg’rsasncSmaﬁnﬂledjasaaa&emﬁ of a resistance to a disease 20 |inked
to the presepc bj ect,, of the nutant allele encoded by a SNP

accor di ng togﬁisv’én%eFtﬂﬂ}Jé ?eB?PS inclprleyigal dfegtions sompeising)chramie hepaiigs Roandd?
absepceaqf Hav PADRNHE Sk Hﬁeurﬁ&ﬁﬁs%gi PheRbl HEASLs, Q0 as Hﬁﬁg@{é‘P such as

previously defined, is going to bé tected e detec
pol ynucl eot i Seldnlaynml@callyednd)atltostmmnotc@ldaﬂgrmemm digeasel rsgnpichsle 86 from

From a raney % PSuR OB eGG r BRueS e PG Telianicl! HBisgHURIE DA

may be u8@dsikWrohire diRhRGII UMt RChliis.or after a PCR anplification, for
exanple. RNA or cDNA can equally be used in a simlar fashion. It is then

possible to S,@idm@oﬂlh dliseassss ety indudetebnoe-inmuae pedogiater] disgasaies abMydl ng

to elnven n,wth t nucl i_de se uence detec the rreof t he
sub}‘gct 8 dlS?‘?Sar i% oWe ?elﬁqé Ha yisr(ﬁg‘ é’éea'ué‘?f’tcl\écge égﬁheb‘@e feasf> out

by SequEailkirisgn sb%eas@]%hwpmediamﬁld@ﬁregg@mods by nmobility di fference of the
DNA fragnments on_an el ectroghorem S gel with or without denaturing agents

or by nelti i digsasesand digrders may@dso indade waling aftweunds, Simin tedielyoed)
230: 1 S tions in the structure of the WD 02/ 079249

PCT/ EP Igﬂoggﬁoggﬁr?%ﬁqiotl de sequence at a precise point can equally be
reveal ed by Tﬂhis Ipeases gisoperatiis @endtizsdisgnosis Wf b disvaddNasH @fdistaie: © aldivekst ease

or 5&) S0 18%:d graelsen((::le el?lve{ SLgoJec? eor}t e m%?a%t a élE: %rnlcc%[ed%ly 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



Proc. Nat. Acad. Sci. USA (1985) 85:4397-4401. digonucl eotide probes
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with the help of prior art tions or conveh |on s or
assays, PQR;Hﬂ\mepmgmonhﬁommmbhnand@mlsdrmybnmmtmmedethd)dk step e), the

determ nation of the onal it a eptld according to. the

i nvention ma@“ t?gepcg)r éejgﬁ(;h? pﬁ‘ife?%t b \?\gﬁ ?f‘ % ABWHE lt?ﬁ glepé?%céﬂtr%tpﬁq PE® in

the art pafpeftie acdSrd@patBheEinveitionin Al shgj%cﬂcﬁsi fbrﬁsas q?@e'c%ﬂ?e@l or
apeu

by an use of host cel I's expressing sai | ypepti de. i ¢ conmpounds
and t r e8¥hhvell pown seeslds suchas, fresemple, hy @mnmmbs&sahamnfp@unve bindhigect a
t heygpe C n by 30 way of active agent, a pol ypeptide
accg)r?’dl lF\étgs{s‘f gpﬁgt&&?&ggﬁtgAifﬁ% invention also relates to the use of a

pol ypept i de apasscdiingy tostehé), tHevdidridied dodteduon MHE@E&Bﬁt@de@cc@rdmg to
therapeﬁlel c conpound i ntended for the prevention or t reat nent of

di f f er eHt® INVRRRA can &6 cerparedidihghe gpiged yakl-typhpriein censstaticarsublly fiwdr der s
and/ or M?n) g seases, such WO 02/ 079249 PCT/ EP02/ 04082 27 as cancers and
tunors, |nfectious dlseases vener eal diseases, inmunologically related

di seases and/ persau slcilledrinnie drts«m&dsmﬁlydhd ilgeshORT Shove ok Behashidhdppears

di sggse bolic di seases,
56° e sen31%v1ty or, to the contrary, ’Hle 1331stance 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
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and deprid&¥iah. sery apd swEves thitdapfiesto felérvsingrean atnsioine nddficitmen eminipriying
wounds, @%%Eﬁbfsak&gﬂﬁlt%@g%ﬁo@ﬂlbgm’ and osteoporosis. 20 Preferably, a
ing to
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of &lQ her apedicintmniposididedsos Bretlid viral infdreions eueRidiRNcI@bnichepdthiRat ygAC of
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| eukem a and ghy gp) ' 1 iple nyelomas, follicular
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the cas&“SfOSK DM HsGanrrhploqativecalitisyener eal  di seases. Certain of the
conpiaunds  persgidihémBoltdiohkai A Hﬁl@@ké{&%&}@l CRES €as dHAYENt i on
as well as the co_rrpounds1 obt ali erll}:;ad or identi %ﬁgeyé%&%lg%{iﬁg?a}tﬁ%saspoae?p%pti de
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i.e. as . peutic .compound. This i.s why the present invention also has
for an g%fkté%t%% d?r%é%%_ﬁ%%?%%%ﬂ? %?%?W@?S_SIBE}' way of active agent, a

pol ynucl eot i deidadiscasehi 4@ diforile thaAVARS iRMde HLRMN bR Yothds §AShia WP UiHCed
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def i ned PRESHRBY ALPAPOKRSEX or, a previ ousiy
20 Preferably, a polypeptide 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 lymphomas, 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, ie. 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



defined host cell, and/or a previously defined antibody. The invention al so
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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 previously 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
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enpl oy e VERION, fa P EUCIERdS aqcg i thsnivepiéon gentpiging ataleasii enegpiisyiovslat ose,

starch, gegreiraee. YoR59! defin&d RR i)lnafi‘f’a\g:'aﬁ,' & Ei‘e%}og@rya&feﬁne& Rg’ﬁ? %ell?,uehltd%r’
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WO 02/ OdiigidoPéobltddaBle@d @8Raps, 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 different 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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defined, to prepare a therapeutic conpound intended to increase the

expr essi on orlhithdiagrastiyicegaposition maydeontain,, fonéxamppe| anpapptomtaexipiditiget o
the inv [ .0.treat a.subject.who needs.an increase. in the

expr ess ?%grf% %rg neirnlw&% d éllg]f}}evcﬁ%?o%fc %Orhﬂqgltb)& Pt Lﬁfee’f%"lmdt IHESSTYRASRR i on,

several met hdds pagsentioasitioh @qudlly has apas Sbijekiahd Gseadnmi ni ster to the subject a
therapeutical |y effective quantity of a polypeptide of the invention, wth
a phar maceWtaf @dhqripeyicaly elbstve axantiy eha polypepiide adcrestmaste thoissertsios, and/or

i ncrgase t i .nol tide of the invention by
adm’@?stra@ﬁ)g%rbgggltﬁﬂg&giﬁ%jggﬂg?ﬁﬁ%#&gmg%vle%%dF%(g?ﬂiode according to the

i nventi on. c)leda hod@elk famthe subdet & faeamdcpreabidiedaardpe inserted in a
retroviral expression vector. Such a vector can be isolated starting from

cel | s hd&PFEASeR therapeatq sempgund ingsded, fq ncregpenthei expuassiparor the petivity, iy aRNA
encodi ngu%]Qgt’ ‘%@?"gﬁ*@’m%wﬁi@% Rendeaygntion, in such a fashion that the
ce e

t ransduce oduce 1 n tious viral particles containing the gene of
i nterest. SedhGgrie tredtrendpact shd netdean Mbleasinahe Sanredsionr drciaekt dhpitgpeut i C

Appr,gache pter .20, in Huma 5 Mol ecul.ar Genetics, Strachan and Read,
BI OégScPB&PFI%}%SM%%‘W%‘@PSSGIYFT&T{Wé@éﬁ" ARPSHLEor dance with the invention, a
pol ynucl eot i gieiscoibiBieonSdrinidt@a®t tHRNSibfeHh NHerahliiticSIKF BEBS:RS ﬁ}/drrll:agtﬁ bY a

defined will be preferably used. It is equally possible to ad er to
t he subjpelypentisistol el invensionoyigh aghaunavenicalliieseptablestxcipidrits havi ng been

relimnarily,: ..and i.fi.ed so.as tp express,the |y tide o 30
!to he inventi o%t, i g{sf{g%’}sg | %%@%}0 FELEP 5@%@ Sn(%ﬁ é’§%‘1ﬂmplﬁ\gg ﬁt&gﬁ’egﬂ‘g%ﬁ {he
r el at esidvenfiieby s@nindstrafibn & HhbeuBREW aclﬁnlwﬂﬁc@t)figaéc\éﬁﬁﬂg b tidveRtioR For
0

pre§iously def i ned i munospecific antibody, and/or
0 example, this polynucleotide can be inserted in a rétroviral 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



WO 02/ 079249 PCT/ EP02/ 04082 31 b) of a polynucleotide permtting
inhibition of the expression of a polynucleotide according to the

i nventi orwoio/omneer to prepare a therapeutic conpound i nt @ecagpor/ewsrduce
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anti body sazbrdisg fir theiiowstiyn,def i ned, possibly in conbination, wth a
phar maceut i allé acceptable excipient. It is equally possible to reduce the
endogend® 9“%4 S BEEPREG Berapeysn ppetnd dnterdedrie redugs dia ¢xmprestipn o thenaciivitat i on

to th ' : id di t 10 th
o e, bt Sy GIMRAY RGO eceord Lo 1 1he

i nvention perm e expression of a polynucl eoti de of
the idvent i orthuBriéfiepadibye tosadntinisiee e theasuijcpdh yhevapeadallstefeontaduinkigy af

| east one.cading SNP sych _.as preyiously defined can be used. The_ present
i nventi éft 1@3&’5@% A& aé‘g}: &y Hga%grglb8¥y SUGDERPY %Oﬁ%@g&ﬁ’df RAssiplyeinsoBbitagionon
of a nMediigeiBRimbOsutichRy RiBYEhki.RRpRht L he treatment of a patient having a
di sorder or a disease 715 caused by a IFNa-21 variant |inked to the

presence in thié gpudiwossiblsadvdepaei thatenddgeaons ptoglotiicteof e qoiypeptidavf nige at

| east 95% i dentit .pref er apl 97% i denti t nor e pref erabl 99% i dentity
and par '?]l{&(?ﬁlﬂg?fby %&Sﬁ%ﬁ Fot %‘f SRPIERE 9 aecwa\é*e&‘fpfaﬁ%gglé(&%ﬁ?? e%@qd%‘g\l@ 1,
pr ovitdedhd ingéntioml gbrinitehe oihitdeos 6OHE BER GRS Sty RRoffle b1@e iRlechQyh N9 SNPs:
c794g, c973a | 01 1c, t1049a, tl 155a, al204g, t1265c, t1277c. 20

Preferably, Saslarabisyiacampiemeniary pelynpeleotidrecontaniantat astometdodingr B weekt of
one of ta?%evfﬂxﬁ%@e?%g&@&?ﬁé&&dfromthe group consi sting of cancers and

tunors, ectl seases, venereal diseases, imunologically related

di seases and/The paedefi HvUMBNIORESHEEE]sa Mk SHeSATABNG-21 paieth YRS Wrdaration
di seases, netabolic di seases, central nervous system di seases, "and

di sor dePfa medingaienbipriie prevansion vhihedpeptnoens af ppntient haBinSaidisooden oe p sliszash

t =S i.ncl ude in .C r.i §i.ng,netastasizing renal _carcinonas,
T B R T B8 0 et ot SRR 7 ol 1
| y mphomauclbiteesdyasnce HReSdt (%s@%%ﬁd&ﬁﬂt} (PrRRKBN, 7% 'iHeﬁﬂiﬁ n{o\fér:g%‘g&%hg 4

| eukemi a_and chronic nyeloi eukem a, cancers of the liver,

and ki dA@¥psidentiflytang] rartigarbhti@)% identien)nvit theunuletidndequemoe SECHER Npear

of A DsPiity BROR AT LRGPP RS v pn Y RS SPE STt p i

chroni c gh@ljdat i1049a,B1 B55d, £120agd12145¥/ ARD&. i nfectious pneunoni as, and

veneéroeal d Sf’?esfgrgl’oly,s lsjagcrl1 n?e%ic%rengltt igllus\el\{lirjl ’rfc;[rsﬂ'le 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.

25 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

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



Sai d i mmunol ogi cal |y and auto-i nmmunol ogically rel ated di seases may i ncl ude
the WO 02/ 079249 PCT/ EP02/ 04082 32 rejection of tissue or organ grafts,

al | ergi eswoagwbarey psoriasis, rheunmatoid arthritis, nulti pCe/EPSTDO®8BDSI S,
Crohn's disease and ulcerative colitis32 Sai d netabolic di seases nmay incl ude
such nons: n oci ated diseases. as gbesity, . Said diseases of the
central ?ﬂ%%ucg "%‘?}Z (grmgl}%?/ St BofEsEr-A psguaa}ss 1atoid apthyifis, igeliiple

di sease sclsmisiszOphnBNli®asd1ghdiaBEeSw @itis.Sai d di seases and di sorders may al so
i ncl ude heal i ng of wounds, anem a in dialyzed patient, and osteoporosis.

M metic corrpéﬁ\%d&etébolbaﬁwqaﬁs(sem}) inphudp stohpeptimdennecspciaeddistdses SNPssiof. t he

i nvention. 1Q.:khe: e i n kon_al so concerns .a.new conpound having a
bi ol ogi cal ag'? I;Hwﬂisgésgg u(g{sEHaen%éfgrgfa;l Va3 b %YrSPefTb rPWatm‘HF&f ngwgép‘glﬁﬁée»of :

a) abi nBadkiisdn’selipsesec schBiPhtdRiNGAd &pregfioR) anmi no acid sequence conpri sing
the am no acids i.ncluded between positions 24 and 189 of the am no acid

sequence SEQSP ases. andlisarders apay alspainchide dealingnof woitlss egeindeslialymbdr  a)
and b) SoERE a8 odittorddR. KL79E. Sai d biol ogical activity nmay be eval uated,

for exanple, by measuring the capacity to stinmulate dendritic cell

mat urati on, cytokine rel ease by CD4+ or CD8+ T-I|ynphocytes, cytokine

rel ease, b nocytes, Ln vitro or in vivo antiviral activity, cellular
ant i prmM1 0 K 1 melientilerqemprisingthe B i i

] g NPs o€ thedavdngil
antyproliferai IERYY on.JE- 'L Ljne as described .in the,

ex pe?i nent al @%%P%S@r%slh}%ﬁgopoﬁg% Clor%ce Sei1 élgfnve?ol%oﬁlpﬁ%aé’% ?&’r@oglﬁ& iy gE

mut at edsubsteatidly stinflfetoshdtrodithe pdigpeptidelof:ype | FNa-2 in the fol | owi ng ways: A
K179E mut aSed. | F -21@033@{@@% i gher capacity to stinmulate dendritic cell
mat ur at i oY PHEOACKY SFYRCIG - 90 possesses a hi gher capacity to

stimul at e b)) RWiARATA sELRRS BomPHsir e %in%f’dsﬁix@éﬁ?{ BEMIER ]ipé)éittigéganf taﬂnHt at ed

| FNa- 21 possesses an antiviral activity in cel ure 1n VSV
whi ch is [18Qef thetrating heitl sefuenié¢ SEQYPENOFNa- 2. As mentioned in the

i | { .. KL79E nut at ed | FNa- 2 |l ul 30
S)r(llto ?%Ir %&@F%@‘%@%ﬁl‘%‘?‘i“%ﬂ %@y%%u%%faiun'\%ﬂaiﬁ@f ﬁ)ic%iéﬁfseﬁ fiﬁglmli?@hﬂ s slightly
| than t&ad : i 121 ' i
e expor T moad blodifet achty iy bl cvlualel oy LERGHE by Sleaufife METAIANFY ' "

stimulate dendritic cell maturation, cytokine release by CD4+ or CDS8+ 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 KI179E mutated IFNo-21 possesses higher capacity to stimulate dendritic cell
maturation;
25 A K179E mutated IFNo-21 possesses a higher capacity to stimulate IFN-gamma release
by CD4+ or CD8+ T-lymphocytes;
A K179E mutated IFNo.-21 possesses an antiviral activity in cell culture infected with
VSV which is lower than that of wild-type IFNo-2.
As mentioned in the experimental part, K179E mutated IFNo-21 possesses a cellular
30 antiproliferative activity on Daudi Burkitt's cell line which is slightly lower than that of the
natural wild- type I[FNa-21.
Also as mentioned in the experimental part, the K179E mutated IFNo-21 possesses a

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



cellular antiproliferative activity on TF-1 cell line which is simlar to
that of wild-type IIFN(err) WO 02/079249 PCT/EP02/04082 33 2, and an
antiviralwaaiovi2syy i n EMCV nouse nodel which is simlar tecCrhen2/ofs:2
wild-type [|FNa-2. A new conpound of tRB8 invention, such as preV| ously

def d, | .
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bi ol ogi d&NoazZtivity whi ch is even |lower or higher, according to the kind
of bi ol ogi cal ach% (ESI dered, than that of the KL79E nutated |IFNa- 21.
Sai d conpound® clal"er&@ﬂpéu?m as spreviondly alefiobg,pepy i pessess @

tid t het
Pept | do bﬁi“?i%lf?‘é&ﬁ” 1§ o RenB AL fo B e 17 O BRI € concer o tﬁe' "
use & a pol yseprompowtd mag alsovierei DbiolcpasH ALMIROwhRE KEIQE ISNR: of Bbh

i dentification of eglg gn}gound such as defi ned above. The present 1nv ntfon
al so coﬁewﬂ@gé%b BeS bl@}ogﬂqabaqtu/etmqomldmed,dhammaaofahcrﬁdaaE naftatet BEN -
inventieR, conprising the follow ng steps: 15 a) Determining the biological
activity of the conmpound to be tested, such as dendritic cell maturation,

cyt oki ne rel SaskcdypaRd-may bmmcﬁcﬂnwipb&ﬁyéﬁﬁl scht Rk ﬁlﬁyﬁeﬁy’ﬁ@é‘%ﬁ al})éptide
m)nocyt?% invitro or in.vivo antiviral act|V|ty cel

ant i pr oflP% Ef3RRlG 0% AR QRanjc Shemmigald FompRiHId; tsucts ag @l $ynitietie, peptide-mimetit dor b)
Conp@ i Rgamp@, i) the activity determined in step a) of the conpound to be
tested, with 1i) the activity of the pol ypeptide of am no acid sequence SEQ

ID NO. 2, or Tok puwhen 1n&mtmnsdqmejmeerﬁ@rmélusbnﬁ b NSo1sEpARe &5 s M%ﬁt%l?d
bet ween 031 tio é&? ﬁg\IPlg‘ 8 the am no acid sequence SEQ I D NO.
pr ovi de8 ﬁlélfn% gﬁ o1 %é’fﬁ’ﬁ@ﬁ%&on o @reeripsend ﬁ@hﬁidgﬁlﬁl\a’@ovand 25 ¢)
Det t

oo o ooy fith L8R ROTRER pRts RS tsP e Riloalih Of Rembeitioghe:

the conmpound to be tested has
actl VI tﬂied@mm@dcqmrlmmtﬂle(ﬁdHMBgptapsfpept| de of anmino acid sequence SEQ ID

2, rising the amno acids included
bet wen po§ ]%el%%r?ﬁnsm]?g%é%ﬁloﬁ% ag?‘%tvﬁ gﬁli‘ ugd te g tested esush@s dendugic gell
provi ded thatursidhd cawkite RSk SEAUBAFES CPIR T
Preferably, the corrpound to be t?est ed may be prg[\l}fr) gt% gt fﬁ?ﬁ%’é\%s? rbgm
synt het i ¢ monocytes, in vitro or in vivo antiviral activity, cellular antlprohferatlve activity on Daudi

Burkitt's cell line, for example;
b) Comparing:
20 i) the activity determined in step a) of the compound to be tested, with
ii) 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 ID NO. 2; provided that said amino acid sequences
comptrise 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 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
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 to 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



pepti de conbinatorial |ibraries, high-throughput screening, or designed by
conputer-aided drug design so as to have the sane three-di nensi onal

st ruct ur ewav2iohats of the pol ypepti de of WO 02/ 079249 PCT/ ERPGXPOA0HR2 34
am no acid sequence SEQ ID NO 2, or o84am no acid sequence conprising the

am no acj i..ncl uded gsitigns, 24 and 189 of the am no acid
sequence Ebaflg 5 Ré.lenf? gﬁbomﬁﬁm 5, ©Oh 8 2RHORCHPHYCRES Pryuisingtbe sminarids e
t he K179RCIRNR bedwddiEpdditas@n in'&}’l%@fdf% #h38 a%mk%ﬁﬁgifce?gtgmwpdpﬂl y%g%ti??ﬁe/ i ng

a biological, activity substantially simlar tot of :
a) ani ndcrid arpe asid seBrROCeToNDrisg thedf 1 I9E $¥P.no aci d sequence conpri si ng
the am no acids included between positions 24 and 189 of the amno acid
sequence SEQ ID NO. 2; 10 provided that said am no acid sequences under a)

and B conpriBe prhenbiRenGod bidd edderny alm-co%bﬁ;cpﬁl%iﬁgiac@ib@fcﬁi \é.&t‘i\)ity”ay
be eval ualt)ed,_ Ior, exanpl e, by neasuring the capacity to sti ate

dendr i t iSEo¥tallksingilas e Biat ob{he prbmertidsiofase by CD4+ or CD8+ T-1ynphocyt es,
cyt oki ne rgl 8386 T Qavhtro or in vivo antiviral activity,

cel lul ar a%)ti pr ola%l%{esr tg\g/%ggg Igclpp\'/?’tc% on Daudi Burkitt's cell line,

cel | ul ar abk aminolacidsauene anhprisitg thenniio icidelidclhdddebedseerdfsflonded 44y t he
experi nment (ﬁﬁflt As nmenti oned § n g@he experinmental section, |FNa-21
cont ai ni ng" bot M sRBEECKY, sAqueRtg SER D NO.2such doubl e nutation shall be

r ef eor eghrdvaddiethantigrandsio " ndlerdhf icel pd; | ENa- 2
in the ?) (r)I | owi ng méys: 2% %%%%%%‘V?Z@D%@a%@ﬂ@@%% %Soggglgeaélda
hi gher cAEdBPity to stinulate | FN- ganma rel ease by CD4+ or CD8+

T-1 ynphocyt e%... +4-.t he 114H V 127D mut ated | FNa- 21 possesses a | ower

anti viral act% A l%l?/lolghca{:%%qvnycrﬁﬁ ‘?8"%@%@#@&% »@svpe%gr%mei gpedtyi to t he

exper i metinalate déddriticheel Qniddiaidh, LaAGkim tatag %F'@‘D@il or ?(‘,51)?]051]5%@%% fres,
urkitt's ce e Wi eH i s

cellular antiproliferative activity on Daudi
| ower t K¥ieking Feleasstbyt menoeutes: &l vitiol ad-in vivoeantiFal- R1ivitd) cblubes aniprbliRreadei n

t he j@xpeLi.sen S . by 14H 27D .mutated | FNa-21 possesses an
ant i1§ ir gfd a t(irnglbta?/gll ﬁ% C%(l)l],ll g ﬁ%h%ﬁr PR ﬁ“?r gg aptrgly ‘P‘b%tF hagelbfine as
Wi | d- t ydescribédNar-tBs cepetinfeaalipyrtt 0 stinmulate 1L-10, IL-12 and TNF-a rel ease

by nonocytes which is 30 simlar to that of wild-type IFNa-2, and cellul ar
anti prol i f er AfiReatigeed i thy experimmental gestion) TFiew-2 Whorthining it SNRs Qo4Hhatl of

wi | d-t yWZJHEIz@icﬁ ‘double mutation shall be referred to hereafter as “Q114H/V 127D”) differs from
the wild-type IFNa-2 in the following ways:
20 A the Q114H/V127D mutated IFNa-21 possesses a higher capacity to stimulate IFN-
gamma release by CD4+ or CD8+ T-lymphocytes;
A the Q114H/V127D mutated IFNo-21 possesses a lower antiviral activity in cell
culture infected with VSV;

As mentioned in the experimental part, the QI114H/V127D mutated IFNo-21

25 possesses a cellular antiproliferative activity on Daudi 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 IFNo-21
possesses an antiviral activity in EMCV mouse model which is similar to that of wild-type
IFNa-2, a capacity to stimulate IL-10, IL-12 and TNF-o release by monocytes which is

30  similar to that of wild-type IFNa-2, and cellular antiproliferative activity on TF-1 cell line
which is similar to that of wild-type IFNa-2.

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

biological activity substantially similar to that of the Q114H/V127D mutated IFNo-21.



A new conpound of the invention, such as previously defined, may possess a
bi ol ogi cal activity substantially simlar to that of the Q 114HV 1 27D

nmut at ed 1'Whia2/@a79249 WO 02/ 079249 PCT/ EP02/ 04082 35 Sai d comrpmrErd2/omy2 al so
have a biological activity which is ev@h | ower or higher, according to the
kind of biolqgigal activity considered, than that of the Q 114HV 127D

mut at ed | FN( ?O@aqlﬁldéﬁ%élﬁﬂglaﬁw helogical sty vhirh do pyrauleaver oudighes, a
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such as a synthetic peptide-mne presen

al so comusetnd IfNe-2lse of a pol ypeptide of the invention containing the Q
114H' V 127D gNP for the identjficatjon of a conpound such as defined
above. 10 Thedsteumppungd mayhg %i%loah%l%loqmwad,aﬁush ée epslyinsptideher a peptide

i denti f ifGabimh10f 02af QPRAN S B icalt | nti@n LS .he follow ng
steps: a) Deflgbr M %i ng tE%g1 bi ocf}lglg;?lca %@?VH‘% , ass%%@%lgﬁ%ggaéﬁ?et el for
mat ur at es#mpleyt oki ne rel ease by CD4+ or CDB+ T-lynphocytes, cytokine

rel ease by m;[noc tes, .in ¥.itrq or in vivo antiyvi rah activity, cellu]ar
antiprol i fer dtvEFCROF i0YEon nalith GANCet Kid 5% of & [polsipsBtide §f the sngsniiep! e

b) Conpasithiing thet Q€10 YTHYSMEL £F Th &fnki u be
tested, wt hn%g: ) et%e activity of the pgﬁr/ltplg%ﬁoggoo Cgﬁpéﬁgﬁag%p%eg%g}ﬁge SEQ
ID NO. 2bosr of amino acid sequence conprising the am no acids included

bet wgen posi tdons 24 .and .189 of 20 the am ci.d sequence_ SEQ I D NO._ 2;
pr o\\?llgd ed Iot h atﬂhg g?eﬁ elﬁﬁ%&“% PO §8‘8ﬁ?§’ﬁsc%8r°88%#8‘7 @18 1‘? %%ati%?ﬁ acoHpneyndNb;  and
c) Det ethrinvaagion/coniRishiashs fafowifestegyipari son carried out in step b)

whet her the conpound to be tested has a substantially simlar, or |ower or
hi gher, acilRstennipigape kglogisal adiivityosuchine dendntivesslli metuattioantyiokiae rdlease

sequence ] 3 1.0 14 sequence 25 copprising the am no
aci ds i ncl ﬁdeg@ggg \A%é%+ %ﬁﬁhﬁg@egﬁg‘&r@ elgegeag? ¥ Hgor()ﬂﬁyf%, H’(:?‘"(Tj‘% Yefu¥iite SEQ
ID NO. 2; sntiviraldecivityatcelaladl aatiprotifasié seausN6LSDERNPBInEE'S hell Ghd 14 V
127% SNP. Pr ef%ably, t he conpound to be tested nay be previously
i denPi fi e*FPH synthetic peptide conbinatorial |ibraries, high-throughput
screeni ng,b)@oggﬁghgzned by conputer-aided 30 drug design so as to have the
sanme three-di nensional structure as that of the pol ypeptide of

i) the activity determined in step a) of the compound to be tested, with

ii) 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.



am no acid sequence SEQ ID NO 2, or of am no acid sequence conprising the
am no acids included between positions 24 and 189 of the am no acid
sequence BB@/0DP2MO. 2; provided that said ami no acid seqREMEPS2/CORPri Se
the Q 114H'V 127D SNPs. WD 02/ 079249 3686 PCT/ EP02/ 04082 The nethods to

identify and TRshaRo§PIIAHRAS aAd BBl Lo s % @%gﬁﬁ@grpbfg'g%ﬁg :sf-dﬂed the

art. Publications referring to these nethods my ex
Si | ver mehe ®EB. (1992). "Organic Chem stry of Drug Design and Drug Action".

5 Academ c Pr 1st editiaon (Januagry 15, .1992). - Anderson S and Chiplin
J. (2002). " gﬁlﬁ)@g%%o%glm GEHEP fiese Eﬁg’ﬂ?‘éﬁ&laﬁﬁ& %ﬁ?ﬁﬁuﬁplﬁf drug design" Drug
D scov. TodaySilver@hi 10B. 10592): "Eedanfk CbmisaeT 66 T MRionT P IDruHh cdF002) -

"The enmerging. inportance of predictive A simulation 1 n drug~di scovery".
Dr ug % sé:‘@@‘?mtlfol%fé% lstegjtiopgdanpaey, 1514992)Bur bi dge R, Trotter M Buxton B,

Hol den S. (20 . Han chi.ne, l.earning: support vector
machi nes for p aefsr?gc[;geggﬁl %ﬁlgla{' %%n 1 tygstfus?m.mlé)%ﬂ]tl‘g’ g?é’ﬁ)g 9§ fyjure of dyyg
Kauvar Ldedipn’{ Da@SDiscoPefuidage7 (). 105t i07. dr ugs: a comment on progress and
pr ospect s” 4&6% 7%9. 5. The conpounds of the invention may be used for
the prepar af P6HCloREaBREafosd Ak n L arbitiYBn (RIG2}. SiThe paeygina/imortencenf rrbdictive
tr eat Memtp ot GASIaNbn Al #8565 ELET &R, TO He\ghoYRs consi sting of
cancers and tunors, infectious diseasSes, venerea i'Seases, immunol ogically
rel atkd di sddwbilgank/ drottntMd] Bmite B $iddes Saqzbod).sUDAL! dosighabdlimydseu! ar
di sease et abol {%Ig di seaseEiWji %an ralacner_v us system di seases, and

r

di sor de?ésan?:%%:n%@? ViRFoR Mag cepbgardatasnabisSLempun Caem. 26d):

tunors isopd ude carci nomas conpri sing netastasi zing renal carci honas,

mel anonas, I&wrrghorras conprising follicular |ynphomas and cutaneous T cell
| ynphona, | elfeemirds M dip?6)s I Paptiiaimipete dugsealkeninant @hpogiess hydpResattd T
| eukem 34 .d70 chronic nyeloid | eukem a, cancers of the liver, neck, head
and Ki dne@', r%;ul tiple nyelomas, <carcinoid tunors and tunors that appear

fol 1w ng anTheTesnodis 6f #RCHvEHABR & BY useP fdfaRO Srerdratifh TP PdeRickAEncase
of AIDS, Said infectious diseases include viral 1nfections conprising
chr oni c st ifer thepprgyention carthe BpamantDsf onend®dei dismsgsnelentedifasn thngroup

vener ookl ageaepc S AT BN R TR STEBM oM i
or or gadisgased 4isl/oralitcdmgives diseebd i, difosdyrs, @BidSovasdubh AREAES ndtdddlit issases,
multiple 30 sclerosis, Crohn's disease and ul cerative colitis.

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 centra] nervous system may include Alzheimer’s disease,

Parkinson’s disease, schizophrenia and depression.



Sai d netabolic diseases may include such non-i mune associ ated di seases as
obesity. Said diseases of the central nervous system may i ncl ude

Al zhei merwe odiozease, Parkinson's di sease, schi zophreni a &oa/EPepo®ssi on. WO
02/ 079249 PCT/ EP02/ 04082 37 Said di segges and disorders may al so include
heal i ng of $1 (ga anem jn di al yzed _patient, and osteoporosis. The
conpounds of TH SF\?\‘)SS%?IP fisprgrsymay, alsg inglpde bralipg @f srounis rmnemimimdidiyzedrent
|ntende§)ah@ﬁt gﬁtpos@g(,%g@)@fsl on or the treatnment of one of the diseases

selected fromthe group 5 consisting of certain viral infections such as
chroni ¢ hepatThe eonpoands ¢f theemkemoasmayudbb uaed fai ﬂqy-;ﬁqiakati&luéﬂiemnﬁedﬁﬂﬁment
chroni C; ukem follicular homas

car ci noi’ ﬁ !lijér%Tinl’%é tﬁeﬁ%ﬁevaﬂi&? ﬁb? grr‘??) P%\Qfél?l %lé‘?ﬁs?se?f‘éwt%nﬁémn@moup

Al zhd n‘&:bnﬁstﬁigseta&&i‘talfﬁﬁdﬂl iRERAoSs Qioﬁ%s&roﬁc? h titlSaB a‘ilﬂr@rl%uf(e{]ﬁl aphe
foll ow g mrune deficiency, such as Kaposi's sarconm® 1n case of
A DS, ardingesilt dsukgmia sansk cheewie eayeldio dm&erasaes mMUERERIMENTALs, SESTE6D

Exanpl e I| r ot ei_n .encoded a pol ynucl.eofi de of nucl eotide
sequence}mgon n%oglﬁéﬁlpt Ty, malgpant rﬁ?l oS, trf %SIZ?C{l 1583 careuymgsand

of the mlmhamnr edisedePalinsdBs tideass g wall AAmSRIRENEH e foﬁlhé‘mg Alfmfré%ge

reference.gene In a first step the t hr ee- dlnen3|onal structur 21

was condEfitiencyy sughnps Kiagosis wisampmin dfe ¢aspif 2 Mo smdsganitot wees ics aveaiehlabl e

in tipe BGRBadat abase (code 11TF) and by wusing the software Mdeler (MSI,

San Diego, CA). The mature pol ypeptide fragnment was then nodified in such a

fashion as to reproduce 20 the nutation A19G Q79K, Q1H, V104D, C139stop,
E | ar m nimzation steps were conducted on this

he prograns AMBER and DI SCOVER (MSI: Ml ecul ar

Si nul at ipxAs: Ienq: Modk el £ fblté}ﬁ éHéH&’éH by G S ﬂn&él?gﬁ " PRI hegﬁggcga”‘ ed
out wt t e sane program .

50, 000 TAuTe A oy gtitdih Rhedde@ My
ste@. ), i ] sual ized on Figures 1, 2, 3, 4, and
5. a : Simare: NPELCLENga geng t 1155a

al204g in a hsa fﬂ@@ﬁéﬁ&ﬂ@ﬂué@c dfn%'sf‘éh&'l“&ta?tuw%f91§ﬁ1§at-é’lp'm%9 ShetSNPS, Linigsed

on the principle of the mni sequenci ng erei
from that of IFNa-2 whose structure is available in the PDB database (code 1ITF) and by

using the software Modeler (MSI, San Diego, CA).
The mature polypeptide fragment was then modified in such a fashion as to reproduce
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 (MSI: 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 ¢794g. ¢973a, ¢101lc, t1049a, 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-



product is detected by a reading of polarized fluorescence. The techni que
consists of a fluorescent m ni sequencing (FP-TD Technol ogy or

Fl uor escewoe2Poi2ag i zati on Tenpl ate WO 02/ 079249 PCT/ EP02/ @¢@8202/6882 di r ect
Dye-term nator Incorporation). The m nggequencing is perfornmed on a product

anplified by PCR from genom c DNA of each individual of the popul ation.
Thi s PC%“S?%‘&“W%%%EW?@U%@Ch a manner that it covers the genic

regi on cont aipheRg; : V. f el b Lon of th 5
br mer's. ¢ hat avansefuetie'idpdforel iy ehBliopl bR A5 aotit DR
i ncor porataeh indirdduati ofi the gupuletiong Tiss PERr producitit chdsha iisnls QGuaker Mt it

consist%o‘gf Ieen t heni ng an .ol igonu otige primer, placed just upstream of
the sit&8FS e %’Nb,’fe%& GUAtRgng 186 ® SeRpiyiAd. Aer rlimbrasion 9 tee) PCR

di dedxy prialeeithdeave THE BERAdY i r i S ol | [.qcess is
directl 3,a,nal yzed Vfo by ar e%gi é\rgpo ¢ ggggrsi fz?lg{dth%%3r()§rsﬂ)gépnggé.oq%rgtegh&ee

st eps, &¥niiequengiggihearriedditng, are carried out in the same PCR pl ate.

Thus, the geretyRping requires 5 steps: . 1). Anplificatjon by PCR 2) ,

Purificati onrrge lﬁﬁé&@&? %W{Stsbf%ﬁ%%%%ggﬂP]@%‘%?‘Ffﬁﬁ“deanglFrnE?léﬁ‘r?éaluﬁbn of

the ol i gpnittahreofi the pitd MET thé) SRP,a@ynﬂsiﬁ% énﬁcﬂ%rﬁél%@tén%ya&dh?l%me% The
or

genotyping steps 1 and 2 are carried out in the same conditions each of
t he SNPdideeygwgleotdessdhe prafustresultion deom this bBgthenin2 PoressTisalistépandyzell and

5 ang sgfﬁif%%ﬁﬁﬂcéQﬁlﬁﬁ&%a%g{e,%%f t hese pol ynor phi sns. 1) The PCR

anplificati e nucle Cg'equence of the IFNa-21 gene is carried out

starting fromlighestepsPVAvEIDA the rdatiBip, 288 afrdi otk Sdk S &@gx&g@ |y diverse
n

origins. These genonm c DNAs were provided by the Corie Itute in the
United Statedhus, 3ite aenetypses fequiresidatienss are distributed as fol lows: WO

ggggrgfﬁgnpgﬁﬁ%gégﬁgggAﬁgr |t gaﬁpléa(‘:r ipggﬁl %r{e?incggegbf IlSOFE)thﬁbt otal 50
18. 7 Aner i n2) Buifichtiduref the RORAnetist ByberePmidtic digestion
15 3) Elongation of the oligonucleotide primer
4) Reading
5) Interpretation of the reading
The genotyping steps 1 and 2 are carried out in the same conditions for each of the SNPs

¢794g, c973a, gl011c, 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 IFNo-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:



South West Anerican Indians 5 33.3 Subtotal 15 5.6 Caribbean Cari bbean 10
100.0 Subtotal 10 3.7 European Caucasoid North American Caucasian 79 79.8
| beri an IWOR/H019249talian 10 10.1 Subtotal 99 36.9 Mexi camrCVEPOIL@0820 100.0
Subtotal 10 3.7 Northeast Asian Chine82 10 50.0 Japanese 10 50.0 Subt ot al
20 7.5 Non- European Caucasm d Geek 8 21 6 | ndo- Pak| stanl 9 24.3

M ddl e- Erresmgimmis - s=| S| ander 7
41.2 ..,._e_‘__-_--____.._.l__-__.- PTG SIC T OBURHON b AnelOfFan Soifth Anerican 10
100. 0 gObicat Amedeans 7 Tot al |[ABIER ADBCThe ggnoni ¢ DNAC coni nd%¢ ¢ oth each one
of thesd individuals constitytes a sanple. S#ptah)| fhe SNPs’87t hd PCR
anplifidatigon is carried out |startin fromthefollovmng 5 pringrs: SEQ ID
NO. 5: $eMed%hri ner: GGTTCAAC%‘?‘*%WE% essgqgﬁl D NO'8: "Anti e7nse pri ner:
TTTGAAATGGCAGAAGTCAT These ny PUBYY S G REERS her m% anmpl i¥ lcatlon of a
fragment] of a length of 696 |nucleoti des, ‘(ﬁf?tﬁﬁcl ed?i de 6208t o fnucl eot i de
1315 in &Qr ucI eoti de sequeng r'b%E | D NO 1 10 For each g tthe PCR
product |w “®rve as a t enpl FEF t he rrgl egrenc:%@R ?%7‘249
PCT/ EPO:/04082 40 The total reactlon vol u reac is 51 per
sanpl e. European Caucasoid North American Caucasian 79 79.8
Iberian 10 10.1
ltalian 10 10.1
Subtotal 99 36.9
Mexican Mexican 10 100.0
Subtotal 10 37
Northeast Asian Chinese 10 50.0
Japanese 10 50.0
Subtotal 20 7.5
Non-European Caucasoid Greek 8 21.6
Indo-Pakistani 9 24.3
Middle~Eastern 20 54.1
Subtotal 37 13.8
Southeast Asian Pacific Islander 7 41.2
South Asian 10 58.8
Subtotal 17 6.3
South American South American 10 100.0
Subtotal 10 3.7
Total 268 100

The genomic DNA coming from each one of these individuals constitutes a sample.
For all the SNPs, the PCR amplification is carried out starting from the following
5 primers:

SEQ ID NO. 5: Sense primer: GGTTCAAGGTTACCCATCTC

SEQ ID NO. 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



This reaction volune is conposed of the reagents indicated in the foll ow ng
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These reagents are distributed in a black PCR plate having 384 wells provided by
5 ABGene (ref: TF-0384-k). The plate is sealed, centrifuged, then placed in a thermocycler for

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

Cycles: 1 min at 94° C, followed by 36 cycles composed of 3 steps (15 sec. at 94° C, 30 sec.
at 56° C, 1 min at 68° C).

10

2) The PCR amplified product is then purified using two enzymes: Shrimp Alkaline

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 ul per sample. This reaction mixture is composed of the following reagents:

Supplier | Reference | Reactant 2‘;2?‘ t?:l())::. (p;:‘) Final conc.
AP Biotech | E70092X SAP 1 U/ ul 0.5 0.5/reaction
AP Biotech | 070073Z Exo 1 10 U/ ul 0.1 1/reaction

. Supplied | Buffer SAP
AP Biotech with SAP ) 10 0.5 1
H,0 Qsp 5 ul 3.9
PCR
product >l
Total vol. 10 pl




AP Bi otech Supplied Buffer SAP 10 0.5 1 wth SAP (X) H2O Gp 5 1 3.9 PCR
5 product Total vol. 10 1 WD 02/ 079249 PCT/ EP02/ 04082 41 Once filled,

t he pl at ewo2eeRl®ed, centrifuged, then placed in a therno®¢TlEPn2/6482 384
well plates (Tetrad of Ml Research) a#tl undergoes the follow ng

i ncubation: Digestion SAP- 5 EXO 45 inin at 37 C, |5 mn at 80 C. The

el ongation or m nisequencing step is then carried out on the product of PCR
di gested by addition of a reaction mxture of 5 1 per prepared sanple. The

m ni sequenci Lrg 3)..and the reading steps 4) and interpretation of reading 5)
are specifi ©Oncs fdledntherptei gaajed, somaidugedhen placed sothermdcysiea for8BA04g)l 10

Al the r SELJ h lpafter..precising.the specific conditions
used f0§%t§a§ﬁé%§e&0gﬁt %éegggr%%o y#m%flg%igg??s?h%ﬁ R/}”H}gg@&ﬁgﬂk"?‘h&ﬁmg hces
of tloe BMOMIinsesgBING, N§ nih at®I°C.necessary for the genotyping were

determ ned inféag vi/ay to correspond to the sequence of the nucl eotides
| ocat ed upst r'égn'oReatiRR Or MmINgseRengZastanes thegoreiigigoetoon ke prodeat PHRCRThe

PCR DI OUEL s BRI 195kl SRS 10, A ppBl e sk gaded DVA product, the

genotypi ng can"there elt n sense’ strand or on the
anti sense st fedninitquaneingcd)enhdpthe meading@stepsrénaidatdtpeehtion dfi b&ding 5) are

Technol ogi es | nc. faollowng tabl e indicates, for each SNP, the sequence
of the M %@LF@HEEE@ C7§6g’;9\§n?17‘?erg§0]c]’rfaf10ﬁgﬁ%élb@énalt'?@%-ed and the opti nal

condigt i on retxgj f ' 'a];éll\l L t-ed | mal jtion
for the gené)éf1 %/ Fﬁ% s%@%%%d%g%ﬂ%%ﬂkﬁ%% : greéégstlla&eg%g%gglgt%t Cg()% %@?‘? cutsé(g %ir
ant i sensechpmendrthese EQPidpMNKNS.8: Anti sense: gagagattcttcccatttgt ddGIP- Rl

10 + ddCTP—g? .2 c973a SEQ ID NO 9: Sense: actcatctgetacttgggaa anti sense
priner + SE NESUCRHIE Ant | sense: aaatttttctag aggctct dGTP-R110 +

o1 o7 1 SEQ T DN e AN e R B S
ddCTP- Tdefernined 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

c794g | SEQIDNO. 7: Sense: gagggccttgatactectgg antisense primer +

SEQ ID NO. 8: Antisense: gagagattcttcccatttgt ddGTP-R110 + ddCTP-Tamra
c973a | SEQID NO. 9: Sense: actcatctgctactigggaa antisense primer +

SEQ ID NO. 10: Antisense: aaatttitctaggaggctct dGTP-RI110 + ddTTP-Tamra
glOlle| SEQID NO. 11: Sense: ttticcactgaacttaacca antisense primer -+

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

SEQ ID NO. 14: Antisense: ggggagtctcticcacccca | ddATP-R110 +ddTTP-Tamra
t1155a | SEQ ID NO. 15: Sense: gagaagaaatacagccettg antisense primer +

SEQ ID NO. 16: Antisense: getetgacaacctcccagge | ddATP-R110 + ddTTP-Tamra
al204g | SEQ ID NO. 17: Sense: tgagatccttctctttatca sense primer +

SEQ ID NO. 18: Antisense: taatctttcttgaaaaattt 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.



t 1049a SEQ ID NO. 13: Sense:
3 ggggagtctcttccacccca ddATP-R110 + ddTTP- Tanr a

NO. 14: A

nti sense:

SEQ | D NGvO12/078ense:

16: Anti sense:
NO. 17: Sense;

Ant i sense

t

ti

agcct gcgt gat acaggagg anti sense prinmer + SEQ I D

155a

gagaagaaat acagcccttg anti sense pri mMPCTAPBEROBD NO.

m ni seq@aRFiiAg tfdfe:t he SNPs was first validated over 16 sanples, then

gct ct gacaacct cccaggc dd@rP-R110 + ddTTP-Tanra al204g SEQ I D

tgagatccttctetttatca sense primer + SEQ ID NO. 18:
C%Pg%ﬁtkoﬁa%raﬁﬂksﬁqh@&@@- ftan gs +thewl ATRictlanmty as Tindicated in the

genotyped __over the set of the popul ation of individuals conposed of 268
i ndividuals and 10 dontrols. 02/ 079249 PCTf ERQ2L 04082 42 Thl% %\To gation
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each Tanra,and R 10 ARoBs 0T €ch M@l@s‘“&ﬁl\é}”er " JYUEITASE 5. 12 "ok 9
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of the.4 bases is carPred 6P |accomgi ag rigo t he POESHOf phi sm sefirdthed O;| %g
the 2 bases 1.0t erles 40 d-itype nucl eoti def muf af ed[ nucl eqti @@)y/cgnpo T
t he functiéﬁal&g P lar se37 %iel ed,{)lé"’l"flﬁé‘?qu‘?nﬁseT 2 UVt § nOR510. Egkoexanpl e:
H,0 Qsp 5 ul 3.125
digested PCR product 10
Total volume 15
! 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 ddNTPs is composed of:
10 - 2.5 uM of ddCTP non labeled,
- 2.5 pM of ddATP non-labeled,
- 2.5 uM of ddTTP (1.875 uM of ddTTP non labeled and 0.625 uM of ddTTP Tamra labeled),
- 2.5 pM of ddGTP (1.875 pM of ddGTP non labeled and 0.625 M 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).

20

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

fluorescence reader of type Analyst® HT of LIL Biosystems Inc. The plate is 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



For SNP c973a, the m xture of ddNTPs is conposed of: 10 - 2.5 gM of ddCTP
non | abeled, - 2.5 M of ddATP non-|labeled, - 2.5 (err)Mof ddTTP (1.875 M
of ddTTP won2lzhed ed and 0. 625 M of ddTTP Tanra | abel ed), PCI/EP0B04gRL of
ddGTP (1.875 M of ddGIP non | abel ed ang30. 625 M of ddGIP Rl 10 | abel ed).
15 Once fil.led, the f' ate is sealed, centrifuged, then placed in a

t her nocyCrURE PHFMSEES 81 | pl ates (Tetrad of MJ Research) and undergoes the
fol I owi ng i neybatd eR:, il ongation cycles: 1 min. at 93 C followed by 35
cycles conmposed of 2 steps (10 sec. at 93 C, 30 sec. at 55 Q After the

| ast step i Mitdneatbhentrocycler, the plate is directly placed on a polarized
20 fl uorescgntce f.ea er'fdo (ﬁbpe Anal yst (r) HT of LJL Biosystens Inc. The
plate is reald &EPAY™Er t 1t Rost (r) software by using two nethods. The

firstsperm tRaw @asime: Ehgitfsar a | abel ed base by using em ssion and
excitation filters specific for this fluorophore (excitation 550-10 rim

eni ssi on 58WiBhpejarizatibnt hewsBcond pernits reading the R110 | abel ed base by
using the efiag%g%%iinottl ang em ssion filters specific for this fluorophore
(excitation 2T07F M €Mi%%i on 25 520-10 nn). In the two cases, a

di chroi ¢ dOWME s¢tinp:Shiarl RIHA4, aBksRivity2 used and the other WO 02/ 079249

PCT/ EPO2/ 04082 43 reading paraneters are: Z-height: 1.5 nm Attenuator:
out | nt egr atY@AmeG pRlarizepEnDsOsec. 5 Raw data units: counts/sec Switch
pol &4 zat i or .qPlate settling tine: 0 nsec PMI setup: Smart Read
(+) ?quensi ti@\“[/@}t??o%ﬂzﬁﬁam c polarizer: emssion 10 Static polarizer: S A

file result ia tfiles rebilai sedheonsaiintdgedian@al G atgeuv@iuesied BP mp
These mRRUHPBEEZHAE) o5 T HOBUTLPafad MY iofhei Rt khaitey Tisreisd sblues as on
e okl 88 oy USROG, IS i PERL B
t he val gerpkndisulaeplght eb) Ryoridgwtths folowldg fosmalanmachi ne par anet er
15 MP =1000(// - g LY/(// + g L).
In this calculation, the value L is weighted by a factor g. It is a machine parameter
that must be determined experimentally beforehand.
4) and 5) Interpretation of the reading and determination of the genotypes.
The mP values are reported on a graph using Microsoft Inc. Excel software, and/or
20  Allele Caller® software developed by LIL Biosystems Inc.
On the abscissa is indicated the mP value of the Tamra labeled base, on the ordinate
is indicated the mP value of the R110 labeled base. A strong mP value indicates that the base
labeled with this fluorophore is incorporated and, conversely, a weak mP value reveals the
absence of incorporation of this base.
25 Up to three homogenous groups of nucleotide sequences having different genotypes
may be obtained.
The use of the Allele Caller® software permits, once the identification of the

different groups is carried out, to directly extract the genotype defined for each individual in

table form.



t hat nust be determ ned experinental ly beforehand. 4) and 5) Interpretation

of the reading and determ nation of the genotypes. The nP val ues are

reported wo o/ograph using Mcrosoft Inc. Excel software, &aa/epo2/04082 All el e

Caller(r) software devel oped by LIJL Bidgystens Inc. On the abscissa is

i ndi cat eg val ue of the T on the ordinate is

i ndi cat €0t he PR rEdYHacing §8 P e cBadae 21 N 1ot 41849 al al@04g

i ndi cat es t hapfithecRam8letibRBLIRLNb iRl Hrs e 1S | r por at ed_.and,

conversely, a weak nP gal ue r_evgkael_ S _hﬁégmra%s ’l{RéQqul‘gl{lﬁac%or%pdoﬁg?iggnr?t%?estolfwi S

base. 25thgyindigidupisef the pegdaius ofisliyidual$ fonuibl SNRsdstudied) lercess bavicd but

di fferent.; obt ai ned. The use of the Allele Caller(r)
n&sn%‘?ﬂmﬂgfg};e&% des@ﬁtg%cggo

software p once 1°&ntification of the different groups is

carri®d out, Fa INP erHdbythexthidhe ishe HgRROE ' r L-ndivhgual

in table form WO 02/ l(%)7/92§9 R%éﬁ EP02/ 0 08%2%%%%@96?%%&%% C%’

m ni seqUBHCRMEYEdE Ghin Briestastiodiyiduatsy Barealityl and as $040cbedviSthe hakdGvgpte

After t { . e .0cess,. the determ nation of the
%n&@@? IR {0t ﬁéte%%g 1ngtﬁ§ gggﬁéﬂ%bgt{llpé Vidiials

genotypes o the i ndivi of individuals for the SNPs

studi ed her e FasSNRicI7Becthegenotysd idgn tHeerosiaRPEoHeSEhided, m&Y&o%%oF@@ASNP

c794qg, th ﬂgon?%y?MS in theary either "honozygote CC, or heterodzygote’ CG

or homo& Zygot Hithe gesteddndlixtiugise lateslity, and asathioww, bedowd, the hemorygote! ow,
t he fPM2HS9LE AR [ ect.ed i n the popul ation of

i ndi vi gg%l gl%For SRII(IQE %gg%ég,inttﬁgpgéur%%ﬁ/npégtlggv%drq[alfheory ei t her honozygote CC,

or het er ozygdioe SO gl @l chiheozpgigbe ifh tiotyheitee TRz aHE GG UG h°eterb£5/ ote
reality,G nd ?‘IS shown %ﬁiow, t he honozygote 10 gienoty e AR is not detected
in the po(?fuPEl OBIRZE80% {di i dhal estedgpdivigpaly) dn reality.hendyenshype badown theheor y

ei ther o2y aat gofdiperc Rl iBRYEAGE ool OFRANARLE, CC 1N the tested

individuals. ITn reality, and as s om)zysgote genotype CC is
not det ect ed Hon StNRe1 uthatgewnotypd isiin dicokdeithes hotozy gBNPTT) @4RerodylaetegEAOL ype

is iqm t it her .honpzygote TIT, or heterozygote TA, = 15 or honpbzygote AA
o 1R PEBbGEIAe b AR TRE KSR Srdlienfly, Bk Sl Roano Bhivsliv Ahehaamspor ¢
genot y pgervAypsAROK needdsteidnithe piiRi1ARRUYIAMdiPRALAL, | ndi viduals. For SNP t|
155a, the genot ﬁe is in theory either honozygote TT, or heterozygote TA,

or honpzygot d PANPrH! E1ie, the geeatypaidiiv iltbont eithet homemigoteyTT andiesozsowThel ow,
it Egi C?gﬁg‘gﬁbgy gogeemt YRR kel ?nd?\gltduglgt l%%%eﬁgy,l arhdtars] eshgxgg LEl)le OtV\}, %?e }?c]:mozygote
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:



20 For SNP al204g, the genotype is in theory either honbzygote AA, or
het erozygote AG or honpbzygote GG in the tested individuals. In reality,
and as shwam2bzhew, the honbzygote genotype GG is not detPeTtEPd2/i4081 he
popul ati on of individuals. The results of the distribution of the

determ ned genotypes in the popul ati on46f individuals and the cal cul ation
of the different allelic frequenmes for the 6 SNPs st udi ed are 25

( A42GHPRHogemiccPomuldionul atTobdl : (952910 Cl % 0 56t Af rican
Arrer i i M2af 0. 7, 9. 35045 %UW:WW i bbean
10 10 [A@&ink0 Eur opean [Caysaspi d 99 99 100 995 Magi can 10 10 100 EE
Non- E4Caibeeam Caucasoi d [37 187 LO0 37 Northedsfy Agjpan 20 20 100 20 ,,Sput h
Amer i dBurode@n Taud430id10 [Sogbhefst Asian 17 2,|%g( 04008. 6) 16 94, 1 1 5,917
Tot al {@6&8ab, 1 (0.2, 2.0) 262 P7,8 6 2, 2 26§ 1oc9%3a (QLO2K) Ph tjo,gnfc
Popul §oreiurdmeaalCaficgsiB% Clay QL % CA % AA % Tadzal 100Af ri can Ameri clakz5p 49
100 4¢Norkeestifsidn15 15 100205 |f Cari bbean 10 3Qpl100l0 European (aygapoi d 99
1,5 ((§South 2per@@n97,0 3 {3, 0099 Mexican 10 9 |10 o Non- Eur opean |Caychsoi d
37 1, uheagt.A3}an36 97,3 172, 7| 28  Norg hesst |Asi am 12071 2G;,6.00 20 S(th
Aner i Sofshendir Asfoan 2g) 1428007387 6 TAal 268 U, Beg(P, 1.5)
262 98,54 1,5 266 (@ OlchQIIZFls Ph 1O enic Popura '('93“7! a) GG
% aC §6 CC 06 Toral c973a (Q102K)

Phylogenic Population Total f (95% Cl) CC % CA % AA 9% 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 98,5 4 1,5 266

g1011c (Q114H)

Phylogenic Population Total f (95% ClI) GG % GC % CC % Total

African American 50 49 100 49

Amerind 15 15 100 15

Caribbean 10 10 100 10

European 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 Asian 17 17 100 17

Total 268 0,2 (0, 0.6) 260 99,6 1 04 261




African American 50 49 100 49 Anerind 15 15 100 15 Caribbean 10 10 100 10
Eur opean Caucasoid 99 0,5 (0, 1.6) 92 98,9 1 1,1 93 Mexican 10 10 100 10
Non- Eur opwanm2@zeeasoi d 37 37 100 37 Northeast Asian 20 2@CIMPO2O+08Sout h

Anerican 10 10 100 10 Southeast Asian 17 17 100 17 Total

268 0,2 (0, 0.86)

260 99,6 1 0,4 261 WO 02/ 079249 PCT/ E#2/ 04082 46 t1049a V127D Ph to enic

Popul ation Tot al

11 f (95% d) TT % TA % AA % Tot al

African Anerican 50

1,0 (0, [3°0) 48 98,0 I Z, U 49 meo 10
Eur opeanp EPRoPpulRfio®8 1GQt8 5 &y 10 1500 of O FANOT EHAUdeITOtaJ) 10
Caucasoi Atlericdid o7 oT Ggeapt B0 B0 PO i uTE R TR

100 10 méﬁnlaeaeélt Asian 17 14 1)0 17 %Dot@q) 268 40, £ 6) 264 99, 0,4
265 t1 Bbé4al62STOP) Ph tgpenfic Popul ation Topal4 (95%CI) TT °o‘l;L o AA
% Tot al jENbpgdag@Buddsdd i can 5991, (0, 3.0) 48 98g0 fp2,0 49 Anerin 15

orMEXfbsEaR Caltaddid ]

00320

Elir opean Caucasgisg 9,%03, 6 (1.0, 6.2)
Non- Eur opean (Caticagpi d 37 37 100 373,

d§5

D2, 9

Nor t heagitorAsasarsia® 20 100 20p Sputh Anmerican 1Gp10/p400 10 20
South American 10 10 100 10
Southeast Asian 17 17 100 17
Total 268 0,2 (0, 0.6) 264 996 1 04 265

t1155a (C162STOP)

Phylogenic Population Total f (95% Cli) IT % TA % AA % Total
African American 50 1,0 (0, 3.0) 48 980 1 20 49
Amerind 15 15 100 15
Caribbean 10 9 100 9
European Caucasoid 99 3,6 (1.0, 6.2) 91 929 7 71 98
Mexican 10 10 100 10
Non-European Caucasoid 37 37 100 37
Northeast Asian 20 20 100 20
South American 10 10 100 10
Southeast Asian 17 17 100 17
Total 268 1,5 (0.5, 2.5) 257 97,0 8 3,0 264
‘ a1204g (K179E)

Phylogenic Population Total f (95% CI) 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 99 1,0 (0, 2.4) 97 980 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 17,5 (6.7, 29.3) 13 650 7 350 20
South American 10 5,0 (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




Sout heast Asian 17 17 100 17 Total 268 1,5 (0.5, 2.5) 257 97,0 8 3,0 264
al204g (K179E) Ph to enic Population Total f (95% C) AA % AG % GG % Tot al
Af ri can Awerizoz4%0 50 100 50 Amerind 15 3,6 (0, 10.4) 1®CI¥AEPO2/14082 1 14
Cari bbean 10 10 100 10 European Caucasoid 99 1,0 (0, 2.4) 97 98,0 2 2,0 99
Mexi can 10 10,0 (0, 23.1) 8 80,0 2 20,0 4P Non-European Caucasoid 37 2,7
(0, 6.4) 35 94,6 2 5,4 37 Northeast Asian 20 17,5 (5.7, 29.3) 13 65,0 7
35,0 20 South Anmerican 10 5,0 (0, 14.6) 9 90,0 1 . 10,0 10 Southeast
Asian 17 17 100 17theT@baltaRR8 2,8 (1.4, 4.2) 252 94,4 15 5,6 267 WO

02/ 079249 PCT/ EP02/ 04082 47" In the above table, - N represents the nunber
of i ndi vi dual s, - N @presantsshemtsbar béimpevideiy, age of individuals in the

speci fic sub-popyl ation - the alleljc frequency represents the

per cent age of thu" Wﬂ’fei‘?ﬁéﬂtisP?%‘F’Eagerf’ft“?dé"lébaé%imql%SpeglﬁﬁS‘ﬁbEQH’L&QﬁO@n, - 95 %IC
represengs the mueidmlic 886 'R'I&g i r i 5% lt.is
necessary to specify that&glf g?;xfe P %%%%gp\é glrlt% e)(éﬁ‘%%?%ﬁﬁgalgﬁtl?%ltgeép?%%d in
anti sense c¥reayati@s, to the allele ¢ read in sense, and is related to the

P oteln sequence bt RBFRE & ritinBl i Pl bR o e pe e
corresponds to theisalebezb@y o kpagkyi tﬁat%?%?@fc@'fﬁ,sfb?%g&ﬂﬁle, bR Aieley gir&?d A
n. By

for this position in the sequence of the corresponding protei
exam ni ng t HESEnseeerespony to e dlpbni aepbpuseasé, ond inndatby tENR, pricterics of a

b that: .15 ~. f P c794g. the 6 h te individuals OG come
observedo BBl d? ) Moheg 5F i P T B LS b ST 20T
c973a, the thah@kelleRWGe4En Meirkdbdes %ﬁegrﬁgpélgé}%ﬁegaﬁ# Qéns%%B}C-lﬂﬁg%dnﬁﬂa%

European and non- Eur opean Caucasoid. - he “uni
het er ozygot @ 4 lyeing (el tdepesitmsinfthe squhacesaflihe corresponding protein.

By examining these results by phylogenic population, and by SNP, it is observed

that:
15 - for SNP c794g, 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}opean and non-European Caucasoid.
- for SNP gl011c, the unique heterozygote individual GC comes from the sub-
20 population European Caucasoid.
- for SNP t1049a, the unique heterozygote individual TA comes from the sub-
population African American.
- for SNP t1155a, the 8 heterozygote individual TA come from the sub-
populations African American and European Caucasoid.
25 - for SNP al204g, the 15 heterozygote individual AG come from the sub-
populations Amerind, European and non-European Caucasoid, Mexican,

Northeast Asian and South American.



20 popul ati on European Caucasoid. - for SNP t1049a, the unique heterozygote
i ndi vidual TA cones fromthe sub- population African Amnerican. - for SNP

t 1155a, twe o@/ohetser ozygote individual TA cone fromthe sulPCTEPPUOMBLI ONS
African American and European Caucasoid. 25 - for SNP al204g, the 15

het erozygot e i ndi vi dual AG conme from t heqgub- popul ati ons Amerind, European
and non- Eur qpean Ca C 50| d, . Mexi can, Northeast ASI an and Sout h Aneri can.
WO 02/ 07924 3= PP pgssi aptmipk wildftyger ol ha tA4 R 1I08KL ype
| FNa- 21 and %ﬁf@} 14H \/ K179I% rrut at ed IFNa 21 in yeast a

Cloning of t - ed1 nmutated | FNa-21 in the

eukaryote eYWIeES Qiftl{@(hfaﬁfralpﬂl@ 51 Eﬁén LAY PNIE P YD di ng
for the mature part of the naftura WI Q
114H V 127D,exBE3NEN M : Ngpo21 ar e arrpl [ f| ed by PCR using as tenpl ate

genom c from.an in i vi.dual who is heferozygote for the correspondi ng
SNP(s). The PCR gﬁoﬂé? FPUHSPRYG déne % therprateiecrary oh ther eaturaD WEEey PO NO.

T CATTOCTTORT AR T T 01 Oy aane e gnmfited, (Rl R R a BBl o o

expressi on \bedCGR uspﬂg eZ@mplaPgenumgie DN A €oe0mt fndlvi@ial R ih M&Eﬁo@y@ft@m}t‘cﬁé
AOX1 i nduci bl e by gﬁjol (TOGPOTM cl oni ng; Invitrogen Corp.). 15 Thi
vect or per mPECPRE lﬁg &Pogous expressi on of eukaryote proteins in the
yeast Pichia pastggipgRr Itn@f Hgﬁ??rg] de sequence of the
region of the vector codi ngS e rcgfg%%%‘ﬁhﬂ Op?% ‘eins, the vector is
| i neari Z&H by t h&ERmHE) NGsdOr Sfm'se pnmnz’FﬁfEGAaﬁld“GCt(BiECRGAL[&S(CACI s yeast

t I t d th nbi t. 20

vectors. by et o BRoBEND 2 pRhEG Bime: KRA e T °@gtrE2:“;rTaAt<a§%ﬁéﬁ%;F”
ildt | FNa- apaR t

\(l)v:‘ 50 ?lrip_)eof BI\/GY%#gdl um@%@?@ﬂﬁﬂgeﬁﬁﬁgﬂeﬂ%g ex he\ﬁ%ﬁ%@ﬁl&a}i{%ﬁas

dycerol, 100BMyndeashd wonphbsfhtieehyt@idd paghbtet Q&OKilolﬂdlﬂmbh by methanol
(TOPOTM-cloning; Invitrogen Corp.).

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

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

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

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

20 expression vectors.

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

IFNo-21 and mutated IFNa-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/V127D, or K179E mutated IFNo-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

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



pH 6.0) containing a clone coding for natural wld-type | FNa-21 or that
coding for A42G QLO02K, Q 14H V127D, or K179E nutated | FNa-21, were
carried owDo2o79229-48 hours at 30C at an agitation of 20@CrT@EPar/H4M8s per
mnute (rpm. Wien the culture reaches a saturating cellular density
(corresponding to an 30 optical density®f 12 neasured at a wavel ength of

600 nm, it_ is, us o .inoculate, at. 5 OO nlL, 250 ni_of BMW nedi um (2%
Pept one, WJ\@%@PEM radipotassivmophoriphaiey Osbme@iigphigtin PRS- BT/ EP02/ 04082 49
Met hanol , 100 mvipggt & o] 4] 0. Li hQti Q).
expression of the r%?zigghﬁihs ??\tgga#ﬁaedlgelg g?hn%ﬁgerﬁglbg;atﬂeéﬂﬁoga% 4 Hﬁgl
concent r at i eencehtraivgn dfol,Xdr Rdhossat 380C Gyithviah lagidatioagiftithe calturefflaklhet ©80 t ur e

flask at 180 rpm 5 Due to the presence of the signal peptide sequence of
t he "al pha et or upstream of the codi ng sequence, the proteins are

secret ed5by the m@stbjstﬂen}t)&%cé Wit ﬂfe?sigﬁm#‘éﬂﬁ'ﬂe E@@m‘?ﬂc@"@f_ fh%Ct’éh?he! actor”,
natural ly cleaved during the processing. The suspension is centrifuged and
t he prot ei nupsirepiir ¢ffthe godipg FRuEnes, dlne Proteifny amseerhied iyt the ryeasts impthermadtart . 10

In a pre-star | t.rafiltration,(Labscal e, cut-off 5000Da,

M1 1ipore) &Fgm\i{t&g%@?agacg?r&?%ﬁ atué’ecﬁ?ﬁvﬂ_ghénqge  PIHES oncent rati on of the
yeast super nat anThé Buspensivif i @entéifuded amiyhild bt isdriFie@ by shidGhe GohE
first chromato%raphlc step permts protein recovery by affinity on a blue

sephar ose cle nespeRaERtPhar naci a) . The presence of the protein in the

collected 15 fr 1.00S LS verd fie - n nd e, r ophor esis of
SDS PACGE type ang{:%n& tQ %‘éa!rt%g[l ﬁggrﬂ ’ r%n Trﬁgﬂfatnmgrﬁn@? %é;h%ttc Ptg%ffbip%g dp ’flﬁfl?o(?e)

anti body di fotlobved tagaidiabtsist feemith MoteR kimd3r @hedntratibh of litheS y&dse Bupetht@ariUniat y of
the protei Otj ir%tgnﬁ}sdt i s higher than 75% In a second purification step,
a gel filtr 9 B {1kl P-Oe 2o M Qs the collected fractions
correspondi ng t orThENR 2Lk RL £ ' : Tri g, 2

NaCl . The |l ast step of %ﬁue pﬁ?@?{g%@o@%ﬁ%@%g g*;évaeﬁ)fé) a%gpﬁgr?no bur?e

pr ot ei ns onseghatiogn colemo{Angeshahr Pinatnagianp (ly predencanof thb @rdteiadhitensollected

Col um | Res T IoRe GG orplia B ERE) LB URCHPBR TR BAPS THaR YRR P50 25
P, el she ISRl Lol PRI Loy NG D
9 buffer. protein. At this step, the purity of the protein of interest is higher than 75%.
In a second purification step, a gel filtration permits buffer exchange of the
collected fractions corresponding to IFNo-21 proteins against 50 mM Tris pH 9.0, 25
20 mM NaClL
The last step of the purification consists of a separation of the proteins on an ion
exchange chromatography column.
The fractions containing the recombinant protein are injected on an anion
exchange column (ResourceQ 6.0 mL, Pharmacia) equilibrated beforehand in Tris 50
25 mM pH 9, NaCl 25 mM buffer. The elution of the proteins is carried out by the
migration of a gradient between 0,025 and 1 M NaCl in the Tris 50 mM pH 9 buffer.
The purity of the protein of interest is estimated on SDS/PAGE gel and the
protein concentrations were measured by densitometry (Quantity one, Biorad) and BCA
assay (bicinchoninic acid and copper sulfate, Sigma).

30 Purified natural wild-type IFNa-21 and A42G, Q102K, Q114H/V127D, or
KI179E mutated IFNa-21 proteins obtained according to this protocols, eventually



The purity of the protein of interest is estimted on SDS/ PAGE gel and the
protein concentrations were neasured by densitonetry (Quantity one, Biorad)
and BCA woe3a9792® ci nchoninic acid and copper sul fate, Si @ca)EP0B00Burified
natural wld-type | FNa-21 and A42G Q 102K, Q 114H'V 127D, or K179E

mut at ed | FNa- 21 protei ns obtained accordegg to this protocols, eventually
WO 02/ 07924 [ EP02/ 04082 . ,50 scal ed-up to_produce hi gher amount of

prot eins, a%’gﬁ%"gg Poprodiee f"&aﬁ iSgeant (of spreteinge fee jused! foe tmwiurExiangl] ®st.
Eval uati on eksdripeamersegul atory activity of natural wild type IFNa 21 and 5
A42G QL14H/ V127D or K179E nmutated IFNa 21 IFNs type | (IFN al pha and IFN
beta) are able to nodul ate certain functions of the imune system They
have been denonstrated ta in 1rase t he (%endri_t.ic cells (DC) nmaturation:
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QL14H V127D,, or K179E nutated | FNa-21 on dendritic ura
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] n
cyt oki neg %F'?@?y%é}%cﬂeéa P8R CHBo aad (P wpletules end liwreuse iif teastimuating |
t hese dendrfiintGoc§f T3 r\‘l@ﬁ&‘c aced in presence of 100 ng/nL of wld-type
| FNa-2 or A42G Q 114¥—V 127D, or K179E nutated |FNa-21 and their
phenot ype was determ ned by FACS analysis aimng at |ooking for the
expression qf th C c nd Il nolecul es and the CD40, CD30, CD86,
o83 and B 1 aﬁ?ﬁ%@wefré‘?féhélmaamw Ki 29k noftateth dENaeRinolr déndritiveddls has
al so been conpapgdiid® 25 that obtained without IFNa treatnment, to provide a
control with non-stimulated dendritic cells. The nedi an value of the

measur e$5of {1 ucneswenmedilatosnstiviy $0A4BACH1 TEIKARTBNG: K| ME 8 iR
experi ment congditjons, expressed as arbitrary unit; are presented in the

fol | owi ng tabives st mvestigated 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 IL-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/V 127D, 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 II molecules and the CD40, CD80, CD86, CD83 and
CD1la markers. The maturation state of these dendritic cells has also been compared to
25 that obtained without IFNo treatment, to provide a control with non-stimulated
dendritic cells.
The median value of the measures of fluorescence intensity for each marker and

for the three experimental conditions, expressed as arbitrary unit, are presented in the
following table:
30



30 WO 02/ 079249 PCT/ EP0O2/ 04082 51 HLA HLA CD40 CD80 CD86 CD83 CDla ABC DR
No stinulation 64 133 24 25 14 15 26 WIld-type 87 281 331 76 45 15 155

| FNa- 2 AA2Copteeed 76 127 117 37 5 8 209

46 8 8 191 nutated IFNa-21 KI179E nutated 181 322 491 87 44 14 127
| FNa- 21 The results of this test denpnstgate that the K179E nutated | FNa-21

protein

this stimnul

b) Effect

T |ynphocy
| FNa- 21 wag Wilgypd nvest

IpNaced in pr
AWA N Quatd Nod, a

| ynphocyt es
proteins ar

i mmune resy
presence of
of the Intn
cells (PBMC
hours in aj
ant i bodi es
QL14H V127 | FNa:- Af ter
extracellularly TabelTed Wwth amtT-CDS;

wer e

anti bodi es or anti-CD3,

capacity—to-stimilate dendritic cell ma

pgssesses—ahi-g
atory effect

f

" Ag [ il r | tGRAO

nat D8P { hEDAHI ¢i- CPS3 |
AB6r | KIPBE fut at ed

| FNa- 2

D ka 2.

Q114H/V 12

N stimwlatiemodll o

ald8i vity24f Q 13%H V 124D, |or 1K17

E zut
Cytpiki ne Tghease py 1

&7ed 15
] the cofresponding mutated IF -%1

eSence

by28reasur3sng
of 10

APRE A

/ o) + N m N

I Iy UI\':II -
pergfor edd9 n

Stigng thge
127 111'7 [ est’ was alsso _
represent at i

FesSSi on hi s

tarma PN 29 i Ac ont I’ﬂl
= NI +

gal nst

§ 11
s

IENerdpri at e

H used-—as and chosen as

IR ci by gér Hude2 To d63so, P&t i pher &I bl 0od monoidic] ¢

isolatped fromhealthy 15 donors pnd stimul atchi for 16
i - CD:

nmedi unj contaijning anti-CD3 and ant

& 178EBuuthtad ealc h1&lul t uBe2wals added 4 g | ofgqu TQ-Type | FiNgy 2

DIFNE-H179E mut ated | FNa- 21, After| stinulation, T |ynphpcytes

s Al ant o N Q
dlttT—= Al —arrot C T

anti -CD8 and anti-CD69 anti bodi es, and

intracel lularly MThbebdubd ofithis epeddnidmstraptthiodt as1 28 Hmfa@é‘ct )ﬁ%@@@'ﬁéﬁem

Thl-type cytokines

10

15

20

or Th2-type cytokines (IL-1

FN- ganma
(hl %o stimulate dendritic cell maturation, this stimulatory effect

possesses a high capac1ty

being higher than that of the wild-type IFNa.-2.
b) Effect of Q114H/V127D, or K179E mutated IFNa-21 on cytokine release by T
lymphocytes _

Immunomodulatory activity of Q114H/V127D, or K179E mutated IFNa-21 was
also investigated by measuring cytokine release by T lymphocytes placed in presence of
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 IFNa-2 used as control and chosen as representative

of the Intron A commercial product.

To do so, peripheral blood mononuclear cells (PBMC) were isolated from healthy

donors and stimulated for 16 hours in an appropriate medium containing anti-CD3 and
anti-CD28 antibodies or SEB. In each culture was added 4 pg/mL of wild-type IFNo-2
or Q114H/V127D, or K179E mutated IFNo-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
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 IFNo-21 proteins and wild-type

| FNa- 21 Q 114HPUTHPGINH82 122 163

uration,
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Fl uorescent cells were anal ysed usi ng FACScal i bur and Cel | Quest software.
The results obtained indicate that nutated | FNa-21 proteins and w | d-type
WO 02/ 079009280RAEPO2/ 04082 52 |1 FNa-2 do not stinul ate | PCTEPanctoBFN- ganma
rel ease and, thus, do not activate T |ynphocytes in absence of SEB. In
contrast, nutated |IFNa-21 proteins and w2d-type |FNa-2 stinulate

cytokines (LL-10 gnd | FN-gammm) rel ease by SEB-activated T- |ynphocytes as
shown in t h&N%H go t@w:n%%m K18 md Fdeanmatrelepsseansy thuisi de motlaetisae iy 5

T-1 ynmphocyt j xpressed._as ent.age qf the CD4A+ CD69+
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11.9 7.5 1. Benphacyigs ey geowiritathe tabde Below, BBisxalle Qepirdsbhis\thd 210kid8.r8lcddh l%r 4. 67
0. 65

CD4+ CD69+ - 179E 29.5. 3.84 | FNa-21 Negatjve control 8.7
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CD8+ CD69+ bFNeDRL KDEOE R8s 28r 3n8 &B448T.] 5&desl Qudl rf: arly
denonstrate that, 8 114H V 1Sé7Dr nmut at ed | Fl\lgﬁ%oéﬁeg 1;@?%?%%&?%’- 21
strongly stiepecaivelye grdibe percertheesfCPENcegbrmmegomhckllsL- 10) by CD4+ and CD8+

T-1 ynphocytes previously activated by SEB antigen. In this test, the
i nterferon_gamm production by T-Iynphocytes is higher in presence of QI

14H V 1270 WdyaiphdcyteNa- 21 or KI79E [myNadAfmbFNa- 110 Nl ¢Heg¥ GARGE1 Q"
wild- 15 type | FNa- 2. |QNeohitelhy®f QPIT4H\GL270 or KI79Emut at Fdg! Fha- 21 on
cyt oki ne rel ease by Gi 8%9%%?@@- ] rodyiagory—actd my of- Q
114H'V 127D or K 179E [rputat RS HrNa g"vﬂua_s pvestigated by asurtng
cytokine r e&5§§ecﬁgg+nt IFNa{FzIle %@ abg encg or in 14.6 4.67
KI179E 29.5 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+ CD69+ | [FNa-21
K179E 28.28 3.8 13.48
IFNa-21
10 These results clearly demonstrate that Q114H/V127D mutated IFNo-21 and

K179E mutated IFNa-21 strongly stimulate cytokine release (IFN gamma and IL-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

Q114H/V127D mutated [FNa-21 or K179E mutated IFNo-21 than in presence of wild-
15 type IFNa-2.

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

Finally, immunomodulatory activity of QII14H/V127D or K179E mutated

20 IFNa-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



presence of a bacterial toxic agent (LPS). This test was al so performed in
presence of WO 02/ 079249 PCT/ EP02/ 04082 53 wild-type |IFNa-2 used as
control awooehoeen as representative of the Intron A conreradprat/oqsnduct .
To do so, human peripheral bl ood nononucl ear cells (PBMC) were isolated
from heal thy donors and their phenotype d&s anal yzed to determ ne the
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the table below. This table represents cytokine rel ease
presence of extpselldayly dawdldd awithp ente-€i6d gmdodnti-GD4EE6 4dndCAALETEEH Bbell@nd

t he percgnt of . i.m 4+ cells o otal cells. 20 CD4di m 4+ |L-10
12 TRE. a%’?‘EFP%Cf%}bOd%%%FWEP%P%%himcmlggeﬂ@?\é%alm, 1012 éind Yipe
| FNa- 49.34184.48 50.87 2.71 2 QL14H/ V127D 50.63 31.81 56.5 2.31 |FNa-21

K179E 60.14 36.42 60.16 4.43 |FNa-21 Exanple 5. Evaluation of in vitro
antiproliferati vBlugtasesnt eqlloveraspdyza@ineig FACSdlibht 3hdlCAMueanshiitatd 9E

mutated | FNa-21 4y, results obtained indicate that mutated IFNo-21 proteins and wild-type
IFNa-2 do not stimulate cytokines (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 IFNo-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
CD4dim CD64+
IL-10 IL.-12 TNF-o. cells/total

No stimulation 16.21 8.52 13.88 3.1
Wild-type IFNo- 49.34 34.48 50.87 2.71

2

Q114H/V127D 50.63 31.81 56.5 2.31
IFNa-21

KI179E 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, Q102K, Q114H/V127D, and K179E




a) on the human | ynphobl asts of Daudi Burkitt's cell line proliferation 25
These tests are carried out on A42G QL02K, Q114H V127D, and K179E WO

02/ 079249WBGCIHER@R/ 04082 54 nutated | FNa-21 proteins andPairiEpor/¢4o82 | FNa- 21
protein. Cells (human Daudi Burlcitt's |ynphoma cell line, hereinafter
called "Daudi cells") cultivated beforehgpd in a RPM 1640 nedi um

(suppl enented w éh 10% fetal calf serumand 2 nMof L- Qutamne) are
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(in brakets, andar ation): Wld-type A42G QL02K

QL14H v127DdI§II(I9I%IEéII9 IEI?T%I‘ i g4q’|%I\é‘I§a 21 |FNa-21 IFNa-21 1C50 M 1.02
2.55 1.05 13.92 Bhd Antigralifeniivé ladkivtiyPef nmutaedlsr (AdHRe HreR2( s %ﬁ%edlﬁ Ii%
(3.06) 3.72 (0.83) nutated 20 This test. denobnstrates that the ce ar
anti prol i f emsasugements afithe ICWhcomsspiinding thshe ainceratisu BEIFNQ-21 4titiditiag 30% and
K179E nutatgﬂﬁég&p 21 hDrotel ns is lower than that of wld-type IFNa-21. In
particul ar ar antiproliferative activity on Daudi cells is
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in triplicates, which permits the determination of the average IC50 value for each IFNo-

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):

20

25

Wild-type
IFNa-21

A42G
IFNoa-21

Q102K
IFNo-21

Q114H/V127D
IFNo-21

K179E
IFNa-21

IC50 (pM)

1.02

2.55

1.05

13.92

3.73

Ratio
wild-type/
mutated

2.15(0.78)

1.30 (0.24)

13.10 (3.06)

3.72 (0.83)

This test demonstrates that the cellular antiproliferative activity on Daudi cells

of the A42G, Q114H/V127D, and K179E mutated IFNo-21 proteins is lower than that

of wild-type IFNa-21. In particular, the cellular antiproliferative activity on Daudi cells

is approximately 10 to 16-fold lower in presence of Q114H/V127D IFNa-21 by

comparison with wild-type IFNo-21.

b) on the TF-1 erythroleukemia cell line




25 conparison with wild-type IFNa-21. b) on the TF-1 erythrol eukem a cell

i ne WD 02/ 079249 PCT/ EP02/ 04082 55 The effect of A42G QL14H V127D, and
K179E nutwoadofeMa- 21 was al so evaluated on TF-1 eryt hr olpewkErnt/es082| |

line. This test was also perforned in presence of wld-type |IFNa-2 used as
control and chosen as representative of 5%fe Intron A commercial product. 5

To do so, TF-1 cells e.nlaced. | ntact of increasing concentrati ons of
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wild-type I FNa-2. 15 Exanple 6. Evaluation of the antiviral activity o
A42G QL1AHM?I8SD and K179E nutated | FNa-21 The | FNs play an i nportant
role in the antiwy e | EN iviral ..activity is partly due to
| FNs i nduced enzg‘%% |S}:1H§§/r§?e %ﬁ%ﬁsgégu%’htﬁgge%ﬁoges?ﬂlédlﬂggo¥}1ﬂ %@)\t?éa Pﬁ%tépn
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These ol i gpreres—activate the RNase | an endori bonucl ease whi ch destroy
the viral RNA once act|vaVdll-typeThe M A#28% ei ng QUBHEEY327Dvhi cHK179 bi t] t he
synthesis and/or the mat url®Nef of | vilFdla-2T anscrilpiNe-2Thi § aciFNdDy i s
mai nly exeflG3d @p/milbe infl ugsga virus. 233- The PKRyproteirr (or a8 Kinase)
whi ch i ¢$0activated by the double-stranded RNA The activated PRRTThibits
protein synthesis. The IFNs antiviral activity is also induced by other
mechani snms such &Bgseidatatildicate that the three mutated IFNa-21 have a weak antiproliferative

14

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 IFNoi-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/V 127D, 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 antiviral 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.



case of retroviruses, the inhibition of viral particles entry into the
cells, the replication, the binding, the exit of the particles and the
i nfecti vewpeoaerozed viral particles. WO 02/ 079249 PCT/ EPO2/,PQ20302/0462
Finally, the IFNs exert an indirect antiviral activity by nodul ating
certain functions of the i mune system58n particular by favoring the
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repr esent a?iLrl \f@l 1 %rﬂrélalpﬁ?c}ugﬁglﬁl%%ﬁ??ﬁroéﬁéq 85138%"6?‘?3’ 45oRg OREES).vi ral activity
in vitro5in cel | TRellhtivienl BoligitRss av2oeion jus e vainial LA
activity of A42G Q 114H V 127%, and’ @79E w?ﬂat’zag}dﬁg@%wga%%v\t}mﬁﬁg-@ype

| FNa- 2 i n clgs|beenlevaluated dothgntiiveo e s¢lt otilare asd dmadvi tin sovisé udeNBOth tdkes do
so, W SH human ithelial cells gre cultivated faor 24 hours in the 15

presence of atygcl?%glégﬁlﬁlﬁdé’blﬁ@emr?%‘? iV Wald-tg B2 yseé 29 contral apid| choseppas
| FNa- 2. TheprestdifitedfiBe gﬁﬁniﬁpéﬁﬁﬁgﬁi@br&&}%y’i rus of vesicular stomatitis
an

(VSV) during 24 to 48 additional hours he cell lysis is measured. The
antiviral effect of the different IFNa tested is determ ned by conparing

the | val ue. correspondi ng .to the I FN concentration inhibiting 50% of
cel | I;:E(?s aﬁhﬁﬁbvé@[ agbg)t%)}”i’ é'lvg?}ﬁ CWMP i | ar experinent has been carried
out two tines, angst - . r it he
ol 1 owi ng Tabi e T et DD At o S ROB RS of20 BRIPEY b o7

| FNa- 21 | cBd KhifiEvinutaded IFN222 P 5ind Iwikd-tyipa IENbI2 ttdiusuettukatidag aick WesiduladSV,
the A42G §114HV'127§SV§M K 179E 25 nutated | FN(x-21 have a | ower
antiviral PP THANSMe wild-type IFNa-2. b) Antiviral activity in vivo

T o T BN SORLAE TR DRl oAl e
presence of decreasing concentrations of mutated IFNa-21 and wild-type IFNo-2.
Then, the cells are infected by the virus of vesicular stomatitis (VSV) during 24 to 48
additional hours and the cell lysis is measured. .
The antiviral effect of the different IFNa tested is determined by comparing the
IC50 value corresponding to the IFN concentration inhibiting 50% of cell lysis induced
20 Dbythe 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 IFNa-21
IC50 (ng/mL) 4 14 22 25

Thus, in cell culture infected with VSV, the A42G, Q114H/V127D, and K179E
25 mutated IFNo-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.



57 Human | FNs exhi bit dose-dependent antiviral activity in the nouse which
isin general 100 to 1,000 fold I ess than that exhibited by the sane
anount ofwowase2k+N (Meister et al. (1986). J. Gen. VirolPCTEP)2/AHS8B- 1644) .
Intraperitoneal injection of mce with Encephal onyocarditis virus (EMCV) 5
gives rise to a rapidly progressive fata7 di sease characterized by central

nervous system VO d, en litis, (Fl nter NB (1973). Front_ Biol.
2. 295-360). g@“ﬁﬁﬁﬁﬁﬁ ﬁ’éﬁq ﬁﬂgﬁngﬁn tAngialaeidty # theyBewesHh 1t B be
effective i rréregtmtﬂo 000 £2d 238t th C

Maury (1999). J. |FN nq/gtoku Al #48 HRA (hot %ﬂl&'i%%?ﬂ H‘é% &h@ﬂﬁ%ﬁé@%ﬁg ol d
Swi ss mi ce (Meister gf acfl886) J}th@péfﬂnot cﬁreadsasylfmp) with 10 100 x LD50 EMCV
and treated one ﬁ‘j [ Ilater an once. t?l kﬁg % 3 days thereafter wth
5'g of AA2G O LIREPeritneAl inehen SE it §ithe Radop s sy pans ERMGY)

pr epar at 5ongivesrisomnt 4 pidly ngré%ﬁe panf asamd cH!rE&eﬁ‘%H R &nﬂﬂvﬁe?%\g%?g'tem
treated with excipient On%ﬂ The animals were followed daily for Survival

for 21 daysiiVResHensang enqspeadisiatBnterrNBi GA7D. SrenmBivhai é85é60hdﬂousrmeand

relative sug t ce. . whi ch been treated with A42G
On 141 Ve 2Pl S oo bbb B nBial pARHERESR e e ntle Adnip
rate of thelethxahEM@‘améctmnqeOmytaﬂdewramqw%)nt B Gﬁoltlﬁ@Reytl@ewﬁ@'si)Of the
m ce whi ch have heen treated with wild-type | FNa- 2. of these results

dermonstrat e t hat CrEP&f e asxwgelo old Swiise nkee W@Wf@teédntrammormﬂp Gip3 math
uni que by ol q@i >9EP é@tlif?\g@ﬁ/t AiSreatt 28 h??ug R &%%%P&?é?? Sornﬁ gﬁlyg-tﬁfﬂﬁéﬁer '

i sol ated pol ynuc e corrprl sing a or part

sequence SEQih D NS ofL %qleﬁ_vtvlg%])s%lh,gg l.l%?édl ﬁeqéiggpgnwﬁgjﬁc?onﬁrﬁas at

| east one SNP sel écte roup consisting of ¢C
gl01lc, t 1Q31r91w,ramdrﬂs55sa¢omfol 206, was qbetfbnﬂ&ﬁmthoamﬂﬁhls halinG! BRhi & AHENCe

conpl enent a )% to a eotid seqtgrence under a). 2. The isolated
pol ynuc| eotTHPIHH og yal "@g‘n‘ﬁ‘? Phyvastdatlyder geeivaldor 2bda@39 of SEQ I D

NO. 1, provided ghasLhep @%teemﬁeﬁlg&%g@ i ng%éﬁgfat ﬂgegtgbmg' el re a0t o

fromthe group consisting of c794qg,
al1204g.130 tBe mrise Wwhich dtawd beeah yreatdewith d&42E, Ql&#HY\ZU,27WnefreKm79Ellrﬂutated

pol ynucl eot | east 10 nucl eotides. 4. An isolated
pol ynucl eotIFg@'?ft q%gzlé‘dltetﬁrth%n g5 9‘5@3@&6@3 ©brihF menhigater| mise Bydrremginst he
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.



am no acid sequence SEQ ID NO 2, and having at |east one codi ng SNP
selected fromthe group consisting of A42G Q 102K, Q 114H, V1271),

Cl162st op,wand/o79% K179E. 5. An isol ated pol ynucl eoti de t h&CTEPdze408BDr a

pol ypeptide conprising all or part of the amno acid sequence SEQ I D NO.
2, and having the two coding SNPs Q 114H&nd V1271). 6. An isol ated

pol ynucl eoti de that codes for a pol ype&%kﬁ&scomri sing all or part of the
20 ami no acid sequence SEQ ID NO 2, an aving the coding SNP K179E. 7. A

met hod for hdepitfy) Li.fying.all or part_of a polynucleotide having
80 to 100‘%|)1i dglrrll%sio%%; @%ﬂ%%ﬁ%ﬁraﬂng%ﬁli%ga%g ID NO. 1 conprising
hybri di zi ng, nder_appr.gpriate h idization conditions, said

pol ynucl eot | deagﬁ%n%(ﬁ%ﬂagéfﬁwm %12{2. Iﬂkﬁi} lcprayided thap sugh nuclepticlp sequcsee
genotyping al | otompides @k laseleyNE kged ' isth20%e [etant | W th
nucl eot i ge sequen%eplglg(sg | D ﬁo e1 corsr%re(}tg(?%ghfﬁig%g? pggng]fspﬂg%? F%@hgééa’
regi on oP i ntere8t0]ls, t1RtdagEA6H, 8120Ka, aid ti2GSepjrect or a popul ati on of

subjects, and determning the allele of at |east one positions in the

nucl eoti de sedueaceclSHidelsBy\ErORPIGRABarPET 4 BRI 08Rene Nt a)] chosen
fromthe group consisting of 794, 973, 1011, 1049, 1155, 1204, "and 1265.

9. The net hbd e isdlatetp8lynubiesiiebidamIE R ullebBids @ 8Ub3PYf §EQ
m ni sequenci ng 10.. A recombi nant vector conprising a polynucleoti de

according to dPalNf-1: provided thatthet scquerice comprins itnlpast anecemdbign 8NP sebatat
it ! ' ; j P
Conpr st ng. cul iy o g EonsBflE b PR bR AR Bl IR 8 o o

medi um apd separ.at ' olvpeptide fromthe culture nedium 13. The
ol ypopt D de s e g BB RENRTR S5  lirunerdobmucieafih . compote ofan

i sol at ed pol ypekasidd aergotidss. ng all or part of am no acid sequence SEQ ID
NO. 2 and having at | east one coding SNP selected fromthe group consisting

of A42G mo%is&ateh%%n%%wde {hO&stie® Por flstqyé%?it%gco 3%5%8” g%xlipﬁghiée?ﬁeno

according to claim 13, conprising amno acids rou
aci d sequence 28E® pedNGjuedce SEO MANG@, and lhevisp 0 hescath agliSNENP1kl&eldect ed

fromthe grou om0 AL SgFrIOIQ cg}cxsispt\ﬂltzgebf %412%2, KQ 1 6221%,1 A&ﬂl 41\-1/, 1\/2172[7)]), CC %&%’%p? pénd and

K179E.
15 K179E.
5. Anisolated polynucleotide that codes for a polypeptide comprising all or part of the

amino acid sequence SEQ ID NO. 2, and having the two coding SNPs Q114H and
V127D.

6. Anisolated polynucleotide that codes for a polypeptide comprising all or part of the
20 amino acid sequence SEQ ID NO. 2, and having the coding SNP K179E.

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

polynucleotide of claim 1.

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

determining the allele of at least one positions in the nucleotide sequence SEQ ID



16. The pol ypeptide according to claim 13, conprising amno acids 24

t hrough 189 of the am no acid sequence SEQ ID NO. 2, and having the two
codi ng SNPe 0Q07924H and V 127D. 20 17. The pol ypepti de ac®cmrdipnyo4o82 cl ai m
13, conprising am no acids 24 through 189 of the am no acid sequence SEQ
ID NO. 2, and having the coding SNP K179%9 18. A nethod for obtaining an

i mrunospeci fi nti body, .conpri sing i nmuni zj an_ animal with the

pol ypepti de a??:@rgicﬁﬁs%’oﬁSIFlantBﬁﬂﬂP%aﬂﬁStB@ (I’flelé%g‘*: Ag3sHld, A9 déass 130demdai d
animal . 25 19.1285e i munospecific antibody resulting fromthe method of
claim18. 20. A nethod for identifying an agent anobng one or nore conpounds

to be teste i i LAk bj ] VAR an isolated
pol ypepti deg'(:orynﬁr.)érliﬁgtihﬁgrog}ﬂ?h(ﬁ;r%’ Gel%%lrlrﬂ'lta h%%jg%r%it}h{)ﬁ?%%%gh}s/egq&ééﬁ% @lgﬁ‘fﬂuiefflﬂﬁl 2 and

havi ng at | egs > 0] 1079249, PCT/ EP02/.04082 . 60 sel ected
fromthe grg?}pAé%%g}bglgﬁgg%@&%s%al@iwucboﬁﬁ?fco{fﬁﬁ%%a@ gGZstop, and
K179E, said rising:. a r.ovi di ng host cells conprising the

r econbi ngnt lgg}(‘:pgg C%@g‘zgplgpﬁ]&gtaae%1 iﬁ?otgrtﬁ%%@mga@ﬁi%’@ Wai d host cells
with said c ?pf/gun S ]% be tested, 5 c%, determ ning the activating or_

i nhi bi ting g : &eﬁ&ﬂ&’fy I SPRATEHNS; & pAYPepide fompristie,ipiatias aknet eblyacserding
activating or tpRiHiRi 1 LSqH i d : . t r Ldentifying
i agent among. oator! BDa 3Rl AR chRHing b D8 [Pl Iy

pot enti at ed omédiwinbi t ed by an isol ated pol ypeptide conprising all or part
of ami no acid sequence SEQ ID NO. 2 and having at |east one coding SNP 10

sel ected frbmTheeotypeptideandisd byfie Mol AdLalytclidide o®cthitl, V 127D, C
162stop, and K179E, said nethod conprising: a) providing host cells

conpri sn0g 1hesd eewiéd Pelpepifet ImpLaR SR 42t &f g ;H i t i
said host cells with sgi_ gorrpourllns ?%rbe t steglf C Oégctlgr%{ﬁ&gg%mg
potenti ating &¥OihAndibeving asflgast onaupating S&Pasdléated froof theagrdumgemtistinkSof

wher eby sai d { AP TeTH oY ent is. | tified. 22. A method for
anal yzi ng the%%@%lﬁggﬁﬁg?agggé’?ﬁ@ OBTQUQS%L% ct, conprising
per form ng east _ong.of the followng steps. a) DPeterm ning the presence
or the abs elralst':é[ﬁ]Sfp °§W§P§$ﬁ ?‘?fﬁﬁ‘ﬁ%& ﬂ@%&g@@m&w%@mi a¢ids 24 thrqugh Igerfne of
a subj ect; 20tH) afeieRBdNidAedRESEGVE) NG, 2XRHCRNIAY aPledD S YodMyckRPL | de
according to claiml in a

1 selected from the group consisting of A42G, Q102K, Q114H, V127D, C162stop,

and K179E.

16. The polypeptide according to claim 13, comprising amino acids 24 through 189 of
the amino acid sequence SEQ ID NO. 2, and having the two coding SNPs Q114H
and V127D.

20 17. The polypeptide according to claim 13, comprising amino acids 24 through 189 of
the amino acid sequence SEQ ID NO. 2, and having the coding SNP K179E.

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

from said animal.
25 19. The immunospecific antibody resulting from the method of claim 18.

20. A. method for identifying an agent among one or more compounds to be tested
which activates or inhibits the activity of an isolated polypeptide comprising all or

part of amino acid sequence SEQ ID NO.2 and having at least one coding SNP



subject; c) Determ ning the presence or the absence of the pol ypeptide
according to claim13 in a subject; d) Determ ning the concentration of

t he pol ypeptoede2arcording to claim13 in a 25 subject; oPCEFEPDEO®BIN Ni ng
the functionality of the polypeptide according to claim 13 in a subject.
23. A therapeutic agent conprising one o80nore conpounds selected fromthe

ol ynucl eot 1 de aans 1 o pipsospre S iy QA LB B e gton

NO. 1 provi dedardisl 79 chidnhethedtimigisgpguence conprises at |east one SNP
selected fromthe group consisting of c?94g, c973a, g1011lc, t1049a, t1

155a, al204g, BnehréviddphostUellR ol ﬁ%ﬂh@?e&%ﬂh?%e&%cﬁx%t@rcﬁl Qgpai d 5

nucl eoti de sequence; a reconbi nant vector conprising sal ynucteoti de; a

oy ST, Eehasalh A5E OO DNl B6ALaR hERLRed POl YPERL | de

conprising all 'or part  of amno acid sequ 2 and havi ng at

| east one; codifyg 4 t he. gr,ou sj sting,of A42G 102K, Q
114H, V 127D, 2 1%%’15%@ g%dﬂk%@@ % m%weﬁlﬁ%of@f’ §i)&PPF| they gtivity; @ P said

pol ypepti de. 10 241ypépt[®dﬂh)&ielﬁ;0§alcpdicﬁ\lf@ﬂiﬁg Sdnbibittdeedthtis idddtifdy.i ndi vi dual  a
di sease selected fromthe group consisting of cancers and tunors,

i nfectious disteasebod ltﬁﬂ‘md‘t‘ﬁhgghg%béelﬁnﬁn@ﬁg Bac oTTHAR! %éﬁ)?}rlgsf/ td SE 3L&h

di seases, cardlovascular di seases, netabol it di seases, nervous
syst em di seasc¥0SEHGLIvLE iy RréPriiatesnaTanhibiledby hnamlamd me}y@pptldem@mweﬂigsall

d t | 1 t
amount of 't he U 16" s b Bl BSEN o B SRR o gl eaiae abic

exci pi eff0. 25. seIEh‘ednfecbrhaﬂe efoupl @indis@dg oVReInel, ) RBikd @ﬂﬂ?ﬁr\ﬁlﬁm GI‘GQQEOE
conpri se net astam ng .renal carcinomas, melanonas, | ynmphonmas conpri$ing

follicular Iyfp E. said mefhndgoamuising: cel | | yrrphoma | eukemi as conpri sing
hairy-cell |eukem a, chronic |ynphocytic |eukem a and chronic nyeloid

| eukemi a, can@érBrogidingbost icelés compmising tROrdeembliantivdctatnestedingtid tiajh €0;

nyel omas, carcinoid tunors and tunors that appear follow ng an imune

defi ci ency cotppr é@itagingapiddiosscelamdtarsmididonigdandamaeabstdd, DS.  26. The net hod
of claim 24, wherein said netabolic diseases conprise non-i mmune

associ at ed di spadeemsitily tAs po@titing. ordfhibile é‘f?éch@ﬁoxpfheca{cﬁbﬁ} 8 sai %EI‘?E n
sai d |nf ctious d Eies conprise viral infections 25 including chronic

hepatiti® B and Y’f Pﬂlﬂ]/PNeBEateﬁlﬁlf@btbﬂfé@lgg?mMﬁl@m% and

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

performing at least one of the following steps:

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

in the genome of a subject;

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

subject;

¢) Determining the presence or the absence of the polypeptide according to claim 13

in a subject;

d) Determining the concentration of the polypeptide according to claim 13 in a

25 subject; or

e) Determining the functionality of the polypeptide according to claim 13 in a subject.

23. A therapeutic agent comprising one or more compounds selected from the group



vener eal diseases, such as genital warts. 28. The nethod of claim 24,
wherein said di seases of the central nervous system conprise Al zheiner's
di sease, Wwarziongzaen' s di sease, schi zophreni a and depressi oCT/EP92/04DB2 net hod
of claim 24, wherein said inmunol ogi cally and auto-i mrunol ogi cally 30

rel ated di seases conprise the rejection 81 tissue or organ grafts,

al l ergies, ast - 2/ 079249 PCT/ EP02/.04082 ., 62 psoriasis, rheumatoid
arthritis, multi p}sgg\gc?earrb?f) Fedcj’ggi_’i’iuci;(’&figéé’gémé% ol O rart Ylethegmiciaotide 30.
A nmet hod for piequemiei SEIQ AD KOS &bk RGdddnhansubh dhvi-g4 | REARDRE S8
fromthe group consisting. of htgal i ng of \}\lpunhs, a%!esrﬁaggllﬁc% C%?n;ln?/ezse%c;leas?
patient, and/ofie ENEssdleqiet dens the grwi ednsiptinglmifne Z04er icATPa, Q1981 110494,

i ndi vidual a t eutingal tive _anmount of the agent of claim 23,

pl us a phar mcﬂggg?agaﬁlzygg’c%%t% L%é%%’ &kd B}l&g‘f’t}(}%ie.q‘%&n%tcg’@ai%%ﬁmﬁr}ﬁctpe@éﬁl ng

or decredsi ng fuvéectidt isequgncs;na tecotbirmat vadhort EnRRlivPERY ig@ﬁ{nu@lg&?cfedian@ostt 0
c

claim 13 conpri si n(% adm ni stering.a therapeutically effective quantity of
one or nore of PRI dd Ben byeqtere a dsaleted ipnlypaptideoconmaisingoill bhe

nucl eoti de 10 SEQ) | [ th such, nucl eoti de sequence
conpri ses at I%gg%’?a%ﬁlg Sg% s ég@%ﬁ%wgzeaﬁcf%ﬂﬁmg@ﬁg?ﬁ PRY cotng ,
c973a, g101lc,selet®@dofom thi Bo&ap caikRA4g of ARG, LBABK, Q141 VB Isto
sequence conpl e y to said nucleotide sequence; a reconbi nant vegfor
conpri si ng saia&%@:ﬁméﬁl%tﬂl?%ﬁpﬁmﬂ‘b&r said @olypepigs: i si ng sai d reconbi nant
vect or, 1\8he5$i n said host cell nmay be obtained 15 from said subject to be
t r eat ed; Yan2f-<onathad b Pieverineds tieaingrin oh maylividtal ardigase setefcteddidnm theagtbgh

sequence SEQ | Vi east ..one .codi ng. SNP sel.ected fromthe
group consi st icﬁaé}l(%n giﬁgggn%%oéﬁg t‘%&%&l—f SGH9YSy flIseRse RO %ﬁ‘ﬁyi@%ﬂ}man
anti body speciifainoublugicaly delpod yipepts, daidicvastutr RREBBCALEDAR! didaasCantap! e
exci pient. 20 32. A net hoﬁ,@for preventing or treating in an individual a

di sorder or a "§"OU3 SR, KiserseD andn@isqifes capprediesd thid genuntieraly featohents,
i ndi vidual of bherpeb\aREheet | . si ng.-adm ni steri a
t her apeut i cal Icyﬁ}lgg1 f e%t ive 12%1‘3%53 %;d %n%ﬁdcﬁaﬂ%lge%gpd% flcailﬁ CEaYC R of
pol ynucll8ot i degesmbriain 3§, @bl a piarpacettially hbepabl &efpide sequence SEQ I D
NO. 1 and having at | east one SNP selected fromthe group consisting of

C794g, 25 cE/Jhe rgtthbd of clalf49a whedekbBad cad2PAdSnd afdshrb %&Qgﬁse leeta@tasizing
nucl eoti de sequence . conplenentary to said nucl eotide sequences; a

f econbi nant v CASHIFAGSs [FGAnOmEs, bmpbainds somprisitigeliliaides ; lymphasts, caldl
conpri si ng Sak@taﬁ&ﬁg@iémn}ydﬁl%h&[ ;letﬁ{@mﬁassoj:ﬁﬁgrgsing hairy-cell leukemia, chronic
lymphocytic leukemia and chronic myeloid leukemia, cancers of the liver, neck,

20 head and kidneys, multiple myelomas, carcinoid tumors and tumors that appear

following an immune deficiency comprising Kaposi’s sarcoma in the case of AIDS.

26. The method of claim 24, wherein said metabolic diseases comprise non-immune

associated diseases such as obesity.

27. The method of claim 24, wherein said infectious diseases comprise viral infections
25 including chronic hepatitis B and C and HIV/AIDS, infectious pneumonias, and

venereal diseases, such as genital warts.

28. The method of claim 24, wherein said diseases of the central nervous system

comprise Alzheimer’s disease, Parkinson’s disease, schizophrenia and depression.

29. The method of claim 24, wherein said immunologically and auto-immunologically

30 related diseases comprise the rejection of tissue or organ grafts, allergies, asthma,



pol ypeptide conprising all or part of amno acid sequence SEQ ID NO 2 and
havi ng at | east one coding SNP sel ected fromthe group consisting of A42G
30 Q 102KyvOo@2A12ky V 127D, C 162stop, and K 179E;, an anti lpcusEPspewmsti c for
one of said WD 02/ 079249 PCT/ EP02/ 04082 63 pol ypepti des; and a
pharmaceutical |y acceptabl e excipient. 382 A nethod for determning

statistically . n Gghations between .at |east qgne, SNP sel ected from
t he group cons}|5 s?%’?gég’ %)hfe@&i%%ﬂ%ﬁgi'a@ug%%,emﬁiog%@?n ¥ fssase and,ylsgugve and
t 1265c, in thecdlfda-21 gene, and a di sease or resistance to disease 5
conprising: a) CGenotyping a group of individuals; b) Determning the

di stri buti or300A methdd dbspasentMe beEEaIRNRCT BdN; LIl ! roup of
i ndi vidual s; c) Conpari ng t he ggenotypen%data \jﬂ\}d?}ﬁ&tgﬁzaegiﬁ%%srgi%ﬁ?@g%% t@%i d

di sease or res§¥RNeWSIstDgt of dicekesef woundh) Awmaliyzinnglidpied patgnar iasdor f or

statisticgally soci.ations. 34. A nethod.for diagnosing or .
det er mi n?ﬁg a (E)Sr?ég é@él}ss @%@8 s %@‘Eglés‘wga}o rsg’?i 1§8%G.é@5 @@%apegflgqg(seéfectwe
conpri sing detaedunnof & dgeRsdf coid BNFus 8 ﬁ&hﬁféeﬁt{daﬁ}/fab& SRR GRGR! Sting of
c794g, c973a, 91011 c, t1049a, t1155a, al204g, and 126§c, In the | FNa-21
gene. 15 3531 A meéthed féi0khci Iof: Yl € enti

e okt o M fu APRONI, B R oLl dRipeniite ) o

conpounds to be tested having bi ol ogica

to the activi tapceming tpiciamy/13 2aDprising adrethistdiiie: 2 thegmmrati@llyciftiive qitiset hod
conprising the ps_of . a) Determning,the biolqgical activity of said
conpound, sucho%%]gaéﬁﬁ’f? ?ﬁ@néﬁﬁaﬁe‘{nﬂ‘gi’?}%ﬁ‘ﬁ“ A CORPEGRE A of BpiEasRictyclepiide or
CD8+ T- IYnphoci@sce Hbm.rle%)ﬁﬁfﬁﬁd,t@ﬂ sBdh ARAORMER qudnde \éngb sedf t'l%zas\“ vo
antiviral act|V|t%$ cellular antiproliferative act|V|%ly on udi T Bur |Et's
cell line, celdnal3NPaseldctadofiomettet groep awnsiviing ofre798e,1c973al lg101 e t1d@iPa,

Comparing the Vit et erm in step,a).of said conmpound with the

activity of ttﬂgﬁt%’ fiz%jg\’/ Tﬁgﬁgf’a%& P&@t@f YaHengsy 6%51@@9@%}0 said

Det er i ni ng, mucleb&dé)ééc{)uanw; ol REOIBBMBAI VSRR coRfpisBE Qi ng&l?n%él&ﬂid@%ath\@f@ft her
are at o

said conpound has a substantially simlar activity co to t t he
Q 114H V 127D SRutRFE¥SInENiid 1ecerungst yeiet, . wissein el hetthetl mec be dibtrgnddo

| ai m 355 wh ' i - d 02/ 079249
(F:’ C'?'I/ Epog /50403"21”@1'15‘ séﬁ' ApFRIMO YRGS, B8 il fatE po y'i)gpt\&g comprising all or part of
amino acid sequence SEQ ID NO. 2 and having at least one coding SNP selected
from the group comsisting of A42G, Q102K, Q114H, V127D, C162stop, and

K179E; an antibody specific for said polypeptide; and a pharmaceutically acceptable

excipient.

20  32. A method for preventing or treating in an individual a disorder or a disease linked to
the presence in the genome of said individual of the polynucleotide of claim 1,
comprising administering a therapeutically effective amount of one or more of: an
isolated polynucleotide comprising all or part of the nucleotide sequence SEQ ID
NO. 1 and having at least one SNP selected from the group consisting of c¢7%4g,

25 c973a, glOllc, t1049a, t1155a, al204g, and t1265¢, or a nucleotide sequence
complementary to said nucleotide sequences; a recombinant vector comprising one
of said polynucleotides; a host cell comprising said recombinant vector; an isolated
polypeptide comprising all or part of amino acid sequence SEQ ID NO.2 and
having at least one coding SNP selected from the group consisting of A42G,

30 Q102K, Q114H, V127D, C162stop, and K179E; an antibody specific for one of said



64 identified fromsynthetic peptide conbinatorial |ibraries,

hi gh-t hr oughput screening, or designed by conputer-aided drug design to
have t he warse/otdmee- di mensi onal structure as that of thePpo/EPpERt8LIe Of
SEQ ID NO. 2, or of amno acid sequence conprising the am no acids

i ncl uded between positions 24 and 189 of63he anmino 5 aci d sequence SEQ I D

NO. 2, provid . i.d.am no aci.d sequenc conprise the Q 114H and V
127D SNgs. 37%#@%%%%%%%&%?‘}%@ ggpepﬁqgl%mﬁge@t-of claim35. 38. A
met hod for '?Ie ti f?{i (gg a_.conpound anon on? or nore, conpounds to be tested
havi ng a bi 3 'dgi‘B%I 0GCtY G?W%E@mgs%%ﬁ*ﬁlf? Iy yeleviant pesocialonshbetasen vt dastopndc179E
mutated 10 | i t iaSi t,he .a
ool et s SR Poup SoL i IR AT, BB e ™

Det erm ni ng the bi ol ogi cal act uchas 'd

cel | mat ur at iadB04g yandkil RESa, eh eths EFNy-2C0¥ehe OindCRGHsehsd WIREREMBS0 Gihaki ne
rel ease by nmonocytes, in vitro or in vivo antiviral activity, cellular
anti prol if er at9P¥"S¥t i vity on Daudi Burkitt's cell line, cellular
antiproliferative activity on TF-1 15 cell line; b) Conparing the activity
det er mi ned i n 3t E§nelyrieg asipep ebindvidvalsni th the activity of the KL79E

mut at ed | FNa- 21 ggne product. c) Determ ning, on the basis of the

conpari son cari Peteomtningthet dgtribiitiombiaibdissmt dr resistpaertd diRaseawithin said
substantially simlar f%giti'éi tg/' conpared to that of the KL79E 20 nutated

| FNa- 21 gene pr o8P O 881VighalSine hod according to clai m 38, wherein said
conpounds to b {:est ed are identified fromsynthetic peptide conbinatori al
libraries, hi gfﬁ ARBaERR the ssnplpaidaty, with theqdisfrighiden bl said Wirgassroraieslstdnatr ug
desi gn 4pg have tQhgq;isa0L 4 hr ee-di mensional structure as that of the

pol ypeptide of SEQ ID NO. 2, or of am no acid sequence 25 conprising the

i ids ingl bet Lt .and 189 of the,am id
seqsonce oo 1 A0S SRR ot A ol bl comy o2 e
: : und i.dentjfied. e ne of claim38. .
met hod for %Eé%/glr‘?ﬁioﬁggg&ag?@éﬁg?{ fi“ﬁméang ﬁ@?‘\ﬂn_&ﬂé!‘)gé difease-py @ retiptaraedd af r om
the group WO Q?deg%gc%ﬁgp_ rfs’ggclfe?&%ﬁ@%@ﬁ%st 0?1\@ [N Go Rl thé g{‘h%ﬁrc%nﬁ%}ﬂ}ggw rs,
gically a ogl €a a

i nfectious di seases, i nmunol ogica nd aut o- | mmuno y re
di seases, car ¢7%gs8ldzel dilset$e3a, thistababi4g, dns €HE6, inCRNANY-21 gene,

15 35. A method for identifying a compound among one or more compounds to be tested
having a biological activity substantially similar to the activity of QI14H/V127D
mutated [FNa-21 gene product, said method comprising the steps of:

a) Determining the biological activity of said compound, such as dendritic cell
maturation, cytokine release by CD4+ or CD8+ T-lymphocytes, cytokine release

20 by monocytes, in vitro or in vivo antiviral activity, celiular antiproliferative
activity on Daudi Burkitt's cell line, cellular antiproliferative activity on TF-1

cell line;

b) Comparing the activity determined in step a) of said compound with the activity

of the Q114H/V127D mutated [FNa-21 gene product.

25 ¢) Determining, on the basis of the comparison carried out in step b), whether said
compound has a substantially similar activity compared to that of the

Q114H/V127D mutated IFNa-21 gene product.

36. The method according to claim 35, wherein said compounds to be tested are



nervous system di seases, and disorders connected with chenotherapy
treatments, conprising admnistering to said individual a therapeutically
ef f ecti vewarmonr4of the 5 agent of claim37 or 40, plus aCphorewmeutically
accept abl e excipient. 42. The nethod of claim4l, wherein said cancers and
tunors conprise netastasizing renal car@4nonas, nelanomas, |ynphonas

| Si [ |1 , | eukem as
conpr i si ng. hai s o TRRES beriG spEERh Bpriet i itemekoatiresingn ¢
nyel oi d | eukendradesighieg &S cohpliteLaided Qﬁu%] G@ﬁgrb té@lab@qge @Q&ﬂc kihlBeN Sensiatlal | P! €

el omas, carcinoid tunors and tunors t pear | owm ng an i nmune
ggf i ci ency con%‘?‘ﬁc%ir%és Kb o€ ithes pelypensive erSE%éDd‘d@eZQbr Af%mo 44d s¥qeneet hod

of claim41, o} ses comp rls r ctions

i ncl udi ng chroni ﬁﬁﬂlﬁs@k%&gﬂ%%%ﬁ gcslg&dlsﬁﬁ% R/F% B%g 63§9¢?}ég?r@ml%

and venér eal aztuctmaaﬁ:;e mmam OBk dvadedwBsittsaid a}ﬁlnéﬁcldTééﬁué}EE@%@isg%@' m
41, wherein s al cal | y and aut o-i mmunol ogi cal rel ate | seases
conprise the r@f]ew S5dse or organ grafts, allergies, asthng,
psoriasis, rheunatoid arthr| tis, multiple sclerosis, Crohn's disease and

ul cerative 3éollierqomponad idphtifiedbithe modthad ef afait3s. V\,herel n said di seases of
the central nervous system 20 conprise Al zheiner's disease, Parkinson's

di sease, schABzbphmtleni for admhtifigipg eswinground 4fond bae %hftﬂég@igp@mﬁ!s%% teéﬁélﬁr ein
€ non-i nmune associ ate | seases such as
ggggl tn'it abol i Ch g/{n?geaaglo?og?c?an%rctll%ty substantially similar to the activity of K179E mutated

10 IFNa-21 gene product, said method comprising the steps of:

a) Determining the biological activity of said compound, such as dendritic cell
maturation, cytokine release by CD4+ or CD8+ T-lymphocytes, cytokine release
by monocytes, in vitro or in vivo antiviral activity, cellular antiproliferative
activity on Daudi Burkitt's cell line, cellular antiproliferative activity on TF-1

15 cell line;

b) Comparing the activity determined in step a) of said compound with the activity

of the K179E mutated IFNo-21 gene product.

c¢) Determining, on the basis of the comparison carried out in step b), whether said
compound has a substantially similar activity compared to that of the K179E
20 mutated IFNa-21 gene product.

39. The method according to claim 38, wherein said compounds to be tested are
identified from synthetic peptide combinatorial libraries, high-throughput screening,
or designed by computer-aided drug design to have the same three-dimensional

* structure as that of the polypeptide of SEQ ID NO. 2, or of amino acid sequence
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

K179E SNP.

40. The compound identified by the method of claim 38.

41. A method for preventing or treating in an individual a disease selected from the group
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consisting of cancers and tumors, infectious diseases, immunologically and auto-
immunologically related diseases, cardiovascular diseases, metabolic diseases, central
nervous system diseases, and disorders connected with chemotherapy treatments,
comprising administering to said individual a therapeutically effective amount of the

agent of claim 37 or 40, plus a pharmaceutically acceptable excipient.

The method of claim 41, wherein said cancers and tumors comprise metastasizing
renal carcinomas, melanomas, lymphomas comprising follicular lymphomas, and
cutaneous T cell lymphoma, leukemias comprising hairy-cell leukemia, chronic
lymphocytic leukemia and chronic myeloid leukemia, cancers of the liver, neck,
head and kidneys, multiple myelomas, carcinoid tumors and tumors that appear

following an immune deficiency comprising Kaposi’s sarcoma in the case of AIDS.

The method of claim 41, wherein said infectious diseases comprise viral infections
including chronic hepatitis B and C and HIV/AIDS, infectious pneumonias, and

venereal diseases, such as genital warts.

The method of claim 41, wherein said immunologically and auto-immunologically
related diseases comprise the rejection of tissue or organ grafts, allergies, asthma,
psoriasis, rheumatoid arthritis, multiple sclerosis, Crohn’s disease and ulcerative

colitis,

The method of claim 41, wherein said diseases of the central nervous system

comprise Alzheimer’s disease, Parkinson’s disease, schizophrenia and depression.

46.The method of claim 41, wherein said metabolic diseases comprise non-immune

associated diseases such as obesity.



