WO 2005/ 116078 PCT/ KR2005/ 001627 GLYCOSYLATED | MMUNOGLOBULI N AND

| MMUNOADHESI N COVPRI SI NG THE SAME Technical Field 5 The present invention
rel at es twoR0g/¥woy| at ed i mmunogl obul i n and an i mmunoad@skRrR2008/001927 Si nNg
the sane. More particularly, the present invention relates to an

i mmunogl obulin or a fiagnentthereof, which is additionally glycosyl ated by
nodi fi cation of a specific amno acid residue, and a glycosylated fission
protein formed as a result of |inkage of the glycosylated i munogl obul i n or
10 a fragnent thereof with at | east one biologically active protein or a
portion thereof. Background |munoadhesins (or imunoglobulin fusion
proteins) gy ¥CUNYIROAED IMMENOTISBITES AND IVSARNOARSHINe COMIRIEIES PREO! @
fragnent (e.g., Fc portion) of an immunogl obulin and a |igand-bi ndi ng
region of a receptor or an adhesive ngApgul e. The typical imunoadhesins
known in the art have the structure of an antibody in which the variable
region, participating in antigen recognition, is replaced with a

| i gand- bi ndi ng region of a receptor while retaining the Fc portion. For a

| ong t undichmicalBlgle number of patents have described fusion proteins in

whi ch a specific region of a physiologically 20 active proteinis linked to
an anti body (U S. Pat Nos. 5,521,288, 5,844,095, 6,046,310, 6,090,914,

6, 100, 383 and 225, 448). The i munoadhesin has the follow ng advantages
over a nol ecul Jhﬁ@tes%mvaﬁhﬁnﬁejat@mtoa shiendeed bamprpgippulitands apsiarnpsdiesit n has
increased total avidity a li nd because it, hag bivalency in_a diner 25
form 1 Wylwtg bi@w 0 pssent WI}%@%@@%%@M@@ esent
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1 O a fragment thereof with at least one biologically active protein or a portion thereof.

Backﬁropnd Art

Immunoadhesins (or immunoglobulin fusion proteing) are antibody-like molecules
15 resulting from the fusion of a fragment (e.g., Fe portion) of an immunoglobulin and a ligand-binding
region of a receptor or an adhesive molecule. The typical immunoadhesins khown in the art have
the structure of an antibody in which the variable region, participating in anfigen recognition, is
replaced with a ligand-binding region of a receptor while retaining the Fe portion.  For along time, a
large number of patents have described fusion proteins in which a specific region of a physiologically
20 active protein is linked to an anfibody (U.S. Pat. Nos. 5,521,288, 5,844,095, 6,046,310, 6,090,914,
6,100,383 and 6,225,448).
The immunoadhesin has the following advantages over a molecule not contaming an
immunoglobulin;
1) the fusion protein has increased total avidity to a ligand because it has bivalency in a dimer

25 form;



5 4) the fusion protein is isolated and purified by a conveni ent nethod,
for exanple, using protein A For exanple, in the case of tunor necrosis
fact or (heiceimsfiteers referred to sinply as "TNP') as a myi/Rkbidv€nots®7
suppress TNFdependent inflammati on responses, tunor necrosis factor
receptor (hereinafter, referred to sinply as “ 1INFR') may be used as
described in PCT Publication Nos. 10 W92/ 16221 and W95/ 34326, or a- TNFR
i mrunogl obulin(lg) fusion protein my be used as described in U S. Pat.
Nos 5, 447,851 and PCT Publication No. W94106476. According to nunerous
reports, TNFR I g fusion proteins have nuch higher affinity to TNF than the

native nononer 2)hefush ﬂeg_-ig@ggeﬁ HEKReR FordhWr Rirh et Bt Eur .
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vol . 88, pirtddsIrcab?dpiddculr £biligk . J. Exp. Med.,” 1991, vol.174, 15 p. 1483,
Mohl er K2vt etalL J. Immunol., 1993, vol. 151, p.1548). Wth respect to the
i nhi bition of J)Neffedtdri cslls care tdetivatdinby ohe diic i(Fraguiet r@wpdiaats p&iidio ofinthd 9
fusion protein, a multivalent or mult nerized formof the extracellular
domai n asmmurfoglobulindeady chidmandy of TNF receptors, CD2 and CTLA4 in an Ig
fusion construct is expected to inprove the efficacy of the fusion
con$truct Whendrtherbrionawoten fivisolaed gdopueified Yiha soyvesiatimetiods foo axample, @sing  of

the TNF receptor 20 ex racellular domain and the I g heavy chain is

expr esseBOle A cel | |ine sinultaneousl y wWith another nononeric fusion
protein (light_chain fusjon protein) of the TNE receptor exhacellul ar
domai n and t heFOrRgRIRIG, Ht the gaas of turpor apgressifctar (heregatiss, siphias dIREd aby t he
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fol I owi ngespIERIETES. PAONGSBR7 M R PCT PRgbaLH Y, to ?dilé% eavy
and light chains should be co I ntroduced into a OVg({(dQ’é@Fﬁﬁ \Aﬁg% t o
differ enﬁmﬁmm@ogWkugﬁ@ibﬁp@temyhﬁvaaﬁ@mga{ersmﬁﬁﬁawmaﬁ@naﬁ\&e%nsm&el ¥
their yields greatly decrease; and because all expressed heavy chain fusion
pr ot ei nsfoan dr [g-gditfufedctat of TNFR Qessland VNG ol GuR Ok TRAGAJLE 19HL Qolizn, $.5833;
formation of dinmers, diners that fuse a heavy chain fusion protein and a
| i ght chéshierfarish chalpPNAS 87591991t eal88,i pckib35; Pejprel K.cat bl J.tRxpi Iefed. attoe1, ol a
m xture with the

15 p.1483; Mohier KM. etal. J. Immunol,, 1993, vol.151, p.1548).

With respect to the inhibition of TNF action or the control of immune responses using an Ig
fusion protein, a multivalent or multimerized form of the extracellular domain as a fanctional domain of
TNF receptors, CD2 and CTLA4 in an Ig fusion construct is expected to improve the efficacy of the
fusion construct.  When a monometic fusion protein (heavy chain fusion protein) of the TNF receptor
20 extracellular domain and the Ig heavy chain is expressed in a cell line simultaneously with another
monometic fusion protein (light chain fusion protein) of the TNF receptor extracellular domain and the
Ig light chain, a dimeric fusion protein is produced by the interaction between the heavy chain and the
Iight chain. The dimeric firsion protein has two effective domains arranged in parallel like the in vivo
form, and has remarkably increased efficacy in comparison with monomeric fusion constructs (Scallon
25 B.J. etal. Cytoline, 1995, vol.7, p.759).



nmononeri ¢ heavy chain fusion proteins or light chain fusion proteins. In
this regard, the present inventors constructed a concataneric protein in
whi ch a Owmoero0s/mise78 of t he sol ubl e domain of a biol ogi cabdwKRedsNE16PT Ot €1 N
is linked to an N term nus of the soluble domain 10 of an identical or
different biologically active protein, using reconbi nant DNA technol ogy.
Al so, the present inventors prepared a DNA construct encoding a dineric
protein in which two nol ecul es of a nononeric protein, in which a
concatamer of a protein participating in an inmune response is linked to
the hinge region of an inmmnoglobulin Fc fragnent, are disulfide-bonded at
the hinge regi towedibuclPaOBUGARsh Roteia e @ e fdrm ik aliiclit i ksl ®B tdhet ei n
usi ng reconbi nant DNA t echnol ogy based on the 15 DNA construct As
descr i bedlabingerobidnseiwet @nds anhivhlaedndivitebity fised to)tedy Redvin endtisht chaiay shald be
preparation method of imunoglobulin fusion proteins, but alnost all
efforts hedndofeedinmakbbs ctlly wher tvendiffereitdisicat bkl try simfulitaieeudynespressd dbal i n
fusion proteins. In this regard, as disclosed in Korean Pat Application
No. ZOOZWMGEWSM§WMWWMWMMnm&m¢B@MQ
protein stability by adding a 20 %chosyl ation rmtlf to a conjunction
fogorarhaan

regiSon bekajBFoBpPiing €0 ot BarticRsiedn fision Fc
regi on. However, en_an | mmunoadhesin ated near a functi onal
donai n, PRED, Ak 2 fght;chatp dhsion Jrefie a%@@@@lﬂmﬁc ﬁsw@amamw.ml
2005/ 116078 PCT/ KR20 glﬁlé&? osu of the Invention In this regard
t he pres8FEOH Pteios oy @@*{3 S?PQ’EO?HET usi on protein by
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whi ch anpteé@@iﬂ@ﬁk&@?lﬁheﬁ’ed‘@Nﬁ%nﬁﬁ&%ﬁéoﬂm & BRI téﬂi’hﬁwﬁ&ﬂ%xﬁ@lb&h &0
nodi fi cations selected fromthe group co%m sti ﬁgji%f M 60N, Al 95N, e§I'24?3\13N

E265N,  Y2RAdmerfcPeotdid, in wikiich 4RAEMme 5f Amsteih baticihdivg Blad GAGMeAtPOnsk B iakdider
aspect, the present invention provides a DNA encoding a glycosyl ated
the hinge region of an immunoglobulin Fc fragment, are disulfide-bonded at the hinge region, and
produced a concatamer-linked dimeric fuston protein using recormbinant DNA fechnology based on the
15 - DNA construct.

As described above, atternpts have been made fo improve the efficacy and preparation
method of immunoglobulin fusion proteins, but almost all efforts bave been unable to increase the
stability of the immunoglobulin fusion proteins. In this regard, as disclosed in Korean Pat, Application
No. 2002-0045921, the present inventors developed a method of increasing protein stability by adding a

20 glycosylation motif fo a conjunction region between a functional domain of 2 protein and an

immunoglobulin Fe region. However, when an immunoadhesin is glycosylated near a fimctional

domain, the protein is not folded correctly or has reduced fimction.



i mmunogl obulin or a fragment thereof in which an i munogl obul in variant,
conprising one or nore amno acid nodifications selected fromthe group
consi sti nwontoobiol AL195N, T243N, E265N, 15 Y299T, F33ddpre 2608461527 i S
additionally glycosylated. In a further aspect, the present invention
provi des a glycosylated fusion protein formed as a result of |inkage of
(a) a glycosyl ated i mmunogl obulin or a fragnent thereof in which an

i nununogl obul i n variant having a nodified am no acid sequence form ng one
or nore Asn X-Ser/ Thr sequences is additionally glycosylated, with (b) at
| east one biologically active protein or a portion 20 thereof. In yet
anot her FgReSke ofthEmABSENt i nvention provi des a DNA nol ecul e encoding a
gl ycosyl ated Tusron protein, which is forned as a result of |inkage of (a)
a glycosyl ated i munogl obulin or a fragnment thereof, in which an

i mmunogl obul i n variant having a nodified am no acid sequence form ng one
or nore Asn- X- Gehiskegard ed pesae fivefors etaistiicd algtyrosglates Asioh plokdn byuntrbtuciny  at
| east one 25 biologically active protein or a portion thereof. 4 WO
2005/ 116 @i SadHGaaK FRfr054i0 GRctif into an iinlnuasgbdbnby, pmetrelefly anhBe posBRNOL an

i nvention provides a reconbi nant expression vector conprising a DNA

mol écul e iremuaggobylirefusjbryprotein] and fohnfl det the gliesylatedfusion proteini asts froviveelir alonger
result of linkage of (a) a glycosylated imunoglobulin or a fragnment

t her eof , pepdvefitane BaAn Mo gbtobmfainme & glybesylationamptifgtherchio pding ¢ Geipreserdci d
sequence .form ng one or nore Asn X-Ser/Thr sequences is 5 additionally
gl ycosy| #v&@onyi t h (b) at | east one biologically active protein or a

Rost ool |t r andiiee Fboioirtd dHe PrAoIveiPe rosidRes bt tonpnedibh obsot or
For he ab BEPE PO IYRRQgE oo i, R Sh Rt o giebari e
. ac Py LEHTE sele bRy i T ke SRRSO AN I AR e dplE
S?git Ea: g-ngéd?‘%ggtﬁ?%dhﬁ%%ﬁ%dg?? I ?t alng??];r Oggpgi:'?l, O?Lgalplrgsgﬁti ;/ﬁventi on
provides a net gpdnGherP4BRAT B | ¥&oQRigh ArSHdes | A1INEA QLALS Iglggcﬁpémi ng

culturing a host cell transfected or transformed wth a reconb

expr essi @imiRBloBilinC AfabSbrl thertbi\i WELIEAhRMRAOSSEHIR YarRfH, YF¥ind bRcorinbise ONn
protein, which is forned
amino acid modifications selected from the group consisting of MI60N, A195N, T243N, E265N,

15 Y299T, F331T and (346N, is additionally glycosylated.

In a further aspect, the present invention provides a glycosylated fusion protein formed as a
result of linkage of (a) a glycosylated immumoglobulin or a fragment thereof, in which an
immunoglobulin variant having a modiﬁ_ed amino acid sequence forming one or more Asn-X-Ser/Thr
sequences is additionally glycosylated, with (b) at least one biologically active protein or a portion

20 thereof.

In yet another aspect, the present invention provides a DNA molecule encoding a
glycosylated fusion protein, which is formed as a result of linkage of (8) a glycosylated immunoglobulin
or a fiagment thereof, in which an immunoglobulin variant having a modified amino acid sequence
forming one or more Asn-X-Ser/Thr sequences is additionally glycosylated, with (b) at least one

25 biologically active protein or a portion thereof.



15 as a result of linkage of (a) a glycosylated i mmunogl obulin or a
fragnment thereof in which an imunogl obulin variant having a nodified

am no aci woswgierwe®s f ormi ng one or nore Asn-X Ser/ Thr SETUERE®S/001527
additionally glycosylated, with (b) at |east one biologically active
protein or a portion thereof; andisolating the glycosylated fusion protein
fromthe culture. In still another aspect, the present invention provides a
pharmaceutical conposition 20 conprising a glycosylated fusion protein,
which is formed as a result of |inkage of (a) a glycosyl ated

I mmunogl obul in or a fragnent thereof I n which an i nmunogl obul in vari ant
having a nodi f ipedspahdiRr aqseh de ﬁv&ﬁ&ﬁ?ﬂﬁﬂé@ﬁ 1R6ordBRiaR: AResForSeEdof T
sequences is additionally glycosylated with (b) at |east one biologically
active prc@lhmgqmmawnwmg@%; ccRyIME RGOS hibkd) GhicRE R0 0akGT 7
Brief Description of the Draw ngs e above and ot her objects, features,

and ot hetinkgy af () @eglycofyldidtcimpnesgobulin oy arfiagoentuhdrdof e whishr @ iednamoglybulin
understood fromthe followi ng detail ed description taken in conjunction
Wi t h t he vafanbhavingpampilifief animoiani] sequencevitbinthg ofél @. riore AsnsX-§ériito ssphietcéson
sites of inmmunogl obulins according to the present invention, FIG 2 is a
gr agh sh@dhmgm&mﬂﬁma&W®hWﬂH@bﬁkﬂﬁﬁmﬂm¢m9@$¥aﬁw@mﬁﬁxmmanymmf n proteins

according to the present invention; FIG is a graph showi n the results
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Phenylal <néﬁmﬁiﬁﬁk&? H.
In still another aspect, the present invention provides a method of preparing a glycosylated

fusion protein, comprising culturing a host cell fransfected or transformed with a recombinant
expression vector comprising a DNA molecule encoding a glycosylated fusjon protein, which is formed
15 as a result of linkage of (2) a glycosylated immunoglobulin or a fragment thereof, m which an
immunoglobulin variant having a modified amino acid sequence forming one or more Asn-X-Ser/Thr
sequences is additionally glycosylated, with (b) at least one biologically active protein or a portion

thereof} and isolating the glycosylated fusion protein from the culture. '
In still another aspect, the present invention provides a pharmaceutical composition
20 comprising a glycosylated fusion protein, which is formed as a result of linkage of (2) a glycosylated
immunoglobutin or a fragment thereof, in which an immunoglobulin variant having a modified amino
acid sequence forming one or more Asn-X-Ser/Thr sequences is additionally glycosylated, with (b) at

least one biologically active protein or a portion thereof.



Hislidine; 1: Isoleucine; K Lysine; L: Leucine; M Mthionine;, N
Aspargine; P:. Proline; Q Qutamne; R Arginine; S: Serine; T. Threonine;
V: Val i newomooFigptsophan; 25 Y: Tyrosine; and Z. G ut anip@E/RR2006/061827 C
acid. 6 WD 2005/116078 PCT/ KR2005/ 001627 The designation "(one capital

for an am no acid)(amno acid position)(one capital for another am no
acid); as used herein, neans that the fornmer amno acid is substituted with
the latter amno acid at the designated am no acid position of a given
protein. For exanple, ML79N i ndicates that the 5 methionine residue at the
179t h position of a given protein (i.e., 1gQ is replaced wi th asparagine.
The ani nBrief@estriptizi dfiteravéingsunber ed from t heN-term nus of amatrme wi | d-type
protein. The term"glycosylation" nmeans a process by which proteins
produced by eukaryotic cells as host cells are nodified byte attachnment of
sugar chains. The attachnent of sugar chains is known to affect properties
of proteins as Md’oﬁéﬂsﬂnﬂnﬂmdﬁm&lﬁ&m,mmad\taﬁ@gés@ﬂﬂllabieh’en@ﬁwéﬂﬁ@n ins.
There are two_10Q types of glycosylation. O-linked glycosylation Iinks an

ol i gosaccHEF; Uty fiaforstees Fomethe elloaing detailed esetpiionetakes indet@sunblioni WHEE the

o] ycgsyl ation | i.nkalaan ol.i gosacchai de chain to an asparagi ne residue. In
partfcul FORRAPY IR W@l@@b‘é@‘f’}&ti on occurs in the specific amno acid
sequence, Asn->i:-g§ef/ |1 nr (Xis. any amno acid excludingproline). In the
present i nvent iton: ! SPORRAlY SOh Banaglobwlins araording to the iptesenbinvention;

fiagmentt her eof .1 S tated at one or nore nucleotides to form an
addi tional gl yc%gﬁéﬁﬁgﬁ% RV CXRREREIR lovals efigbvposdated CTEAvkial fkipe peydinat i on

occurs, apgdi Eﬂéiﬂ%ﬁgm% 4;5 expressed in a host cell to allow

spont aneous ycosylation. Fn one aspect, a glycosyl ated i mmunogl obulin or
a fiagnment therrggfs acs ofdi : _ t. invention is constructed by
nutating a DNA sequenc n%ﬁ%@ﬁ@%ﬁ%ﬁ%ﬁ?ﬁ@ﬁ@c@ﬁ eof

t o Hud afilodfrdtdiaBRsdn @M{,&E . guence (glycosylation notif) in
which N 20 [inked gl ycggtgyl ation occu gl.iFThe "i mmunogl obul i ns", which are

modi fied to poFE@siSisa ghipl SRSIhEEHARs BRdridinel; Fén!aﬁ jg}g [ QRy Are

protein gggl ecul es that are progc?l(fjcedsi n B c?élF S arlf‘%agg?@%mgg ?ﬁ%‘éﬁ'ﬁg@

r ecept or Susopeuitditscabdrying toethe prosent BeenBonNMiriRics HittaBlHorRhlyPRlLES Bih me B

nol ecul es ?eave a Y-shaped structure consisti ngﬂagf t\/\o)aﬂjebtg@ the Insion
proteins,

15 Best Mode for Carrying Out the Invention

Single capital letters representing amino acids, as used herein, represent the following amino
acids according to the standard abbreviations defined by the International Union of Biochemistry:
A: Alanine; B: Asparagine or Asparatic acid: |
20 C: Cysteine; D: Asparatic acid; E: Glutamic acid;
F: Phenylalanine; G: Glycine; H: Histidine;
I: Isoleucine; K: Lysine; L: Leucine; M: Methionine;
N: Aspargine; P: Proline; Q: Glutamine; R: Arginine;
S: Serine; T: Threonine; V: Valine; W: Tryptophan;
25 Y: Tyrosine; and Z: Glutamine or Glutamic acid.



i dentical light chains (L chains) and two identical heavy chains (H
chains), in which the four chains are 25 held together by a nunber of

di sul fi dewsprds/1ieorc] udi ng the disul fide bridge between pdwkkb@beinssy at the
7 WD 2005/ 116078 PCT/ KR2005/ 001627 hinge region. The L and H chains
conprise variable and constant regions. According to features of the
constant regions of H chains, inmunoglobulins (rg) are classified into five
i sotypes, A (1gA), D (lgDh, E(lIge), G(1gG and M (IgM. The five

subt ypes possess uni que structural and bi ol ogi cal properties. These

I mmunogl obulins may all be nodified according to the present invention. 5
Si nce an i nmunoadhesin generally contains a fragnment of an i munogl obulin,
namely, the Fe portion, a glycosylation notif in the present invention is
pm%mMyMHﬁ%&@m%@mﬁﬁmﬁﬂ%@@%M%%%W@%&Fm%ﬁm
"Pc portion of an immunoglobulin', as used herein, refers to ??agnent
havi ng no™BHe A2 sed herginaneans thatyhecfiheb erbing asidisishstitated S HelAEmMbi &
conpri ses hi, nge egi on and CH2 and CH3 domains, and a portion

responsi b ?%@‘lgga??iﬁ%o 8¢id gesitiont aftsogiyent woteihf it @Ramplé) MIEHIBT indibfesaisd tee! | S.
In the present. I NV nti@p gl ycosylation notif is preferably created by
modi Fyi ng"8 Gnipg roieet the 17 priofacsived proisinle.Jg6) is replased hith asi@pine2 4Bhe 265,

are’ pr oscait @eSliof nrd Renbel cimsnesgrmun wig spatrusin, | n one aspoct.

ther bof - whi ch 8 et eBEBRRED ol i REt bifish mofeims Pl b lompteliost oo

N e L TR e R e e

oo otk blp@tesdr e AATRNll ISI ALt 8 chfl el €0l s provided uhnich
I

contains co nati ons of one or nore o

et S OB BT WIS B iR
Nane Aniﬁm%mmbdmﬂdifmbﬁﬁhﬁgyﬁﬁﬁhﬁﬁmﬂsQN&ME&QE@%@Ed%ﬁﬂoanaqmmghenﬁﬁu& In
pnmmkmI¢ﬁd¢dgb@mﬂ%ﬁonoammﬁJchﬁdﬁcmmﬁwaddﬂmmmwgﬁanGS@fﬂrCXﬁumy
amino acid excluding proline).
Ihﬂw;mxaﬁhnmm&m;aIEQ&&xmaxBemmdmganhnnmqudmﬁncraﬁagnmﬁﬂmnmf
15 is mutated at one or more nucleotides to form an additional glycosylation site at which O-linked or N-
HMEdgbmmwkﬁonounmgami&wnmmmﬂJ]NAisaqmmmdhnahmﬁcdlt:d&quxmﬁnanm
glycosylation. ]home@pmtaghmmﬂmﬂimmmmmgOhﬁnoraﬁagnmﬁﬂmﬁmfmwmﬂmgu)me
pm&mthwuﬁbnisaxwmmwdbynmmﬁngaIﬂ%ﬁsammmeemm&MganﬁnnmmmmbMM1ora
ﬁ%mxmﬂhmaft)xmamﬁrﬁmmmwanAaEXébﬁHrsaywmw(gyamﬁmkmnxﬁﬂﬁn“mkth
20 linked glycosylation occurs.
HmﬁmmmmgdmhﬁﬂWmmamnmwkdwpmmﬁagymwh&mmmﬁmﬂmpmwm
invention, are protein molecules that are produced in B cells and serve as antigen receptors specifically
tecognizing a wide variety of antigens. The molecules have a Y-shaped structure consisting of two
ﬁmﬁbﬂﬁ@ﬁcﬂﬁm(Lchﬁmﬂamiﬂwﬁdmﬁaﬂh&wydmhmGicmmmlﬁlwﬁmhﬂmﬁnmdmﬁmam
25 held together by a number of disulfide bonds, including the disulfide bridge between the H chains at the



lg-G ML60ON 16 17 |1g-G&2 E265N; Y299T 18 19 1g-G3 Y299T, F331T 20 21 1g-04
MLEON; E26514; Y299T 22 23 19G5 ML60ON; E265N; Y299T,; F331T 24 25 19-G6 ML6ON,
AL195N; E269Q 2099BOTE331T 26 27 119G/ ML6ON;, A195N; T243N,pdER2&RMosN@@97T; F33
IT 28 29 1gG& ML60N; A195N; T243N; E265N; Y299T; F331T; B46N 30 31 5 I n anot her
aspect, the present invention provides a glycosylated fusion protein forned
as a result of linkage of (a) a glycosylated i munogl obulin or a fragnent
t hereof in which an i mmunogl obulin variant having a nodified am no acid
sequence form ng one or nore Asn X-Ser/Thr sequences is additionally

gl ycosylated, with (b) at |east one biologically active protein or a
portion R iRer fﬁﬂﬁﬂw : i . Of i negl obulin

i ncl udes an E%gﬁérg?%%?ﬂgﬁé t he ﬂ%%ﬁﬁ%??%%ﬁdéégggﬁgéngi%%PF@E§%§3955°%
prot ei n i the bord@st ropicl ol ehald! HRGR | Bassi Sjggﬁ%gs t

gl ycosyl at ed fusirggn1 protein has a g%lﬁﬂéﬁn%sr@@{&;éu‘gﬁlgée}l@%eﬁmﬁi C a’éﬂ%ﬁ\)ér)

pol ypept | ()i B (g8), G @ aml MeGgV) The live bdgospostedd uitq |86 $fbiopical

i mrunogl obulin or a fiagnmentthereoC in whi'ch an i muhogl obu |nvar|§%t

havi ng a mreptities.e dheseimmuargldulisgus el be hodifdgeoiit: 19 he FRES Mot Ser / Thr
sequences is additionally glycosylated, with (b) at |east one biologically
acti%e protein Bucean ismpugatihesin gorenlly oontaifvefipatehi ¢han dhmandplobliRg hamly, Yhe
active protein preferably includes a soluble extracellular domain of the
bi ol ogi cdicipprtigaa glssogylagierematif imthe presintinvingen is prefumbly iatradneedriss the Fopyrdasof at ed
fusion protei nmgybel i nkedbyadi sul fi debond atthehi ngeregi onto forma di mer
structurémjpﬁm5ﬁgﬁﬂ§9 asdeim “Fo oo eb ey limmuaogdasiind ag st diereirh asfera toranomer

structure,_in ich a single polypeptide is formed as a result of Iinkage,
" 5 con e g Bp Fede-ingine SR sw pine waly GyoRoR00BBODESR o hings

PCT/ KR20Q5/ 00 ' | obul | f t .thereof, in which
| munog! G a7 HCHS G, AR o e RHAe 5 odios ebrAsbodop efprone

or {@re Q‘F&e{g—aﬁ sequences is additionally glycosylated, with (b) a
first biologl cgllrl Jﬁﬁ%ctive protein or a portion thereof, and (c) a second

bi ol ogically agfw j loncthereof . The. first .and second
bi ol ogical ly acti vg prg}tlgﬁhﬁos&%%@ Eje |oge .]i%gﬁw Dgiyd??{égpgwpa%goneormom
amino acid residues at positions 160, 195, 243, 265, 299, 331 and 346 of an immunoglobulin (all of

-7

these amino acid residues are present at the Fc portion of an immunoglobulin). Thus, in one aspect,
ﬂmmmmmwmmpmﬁaa@mwhdmmmwmmmmaﬁgmmMW@wmmmmmm
i5 one Or more amino acid modifications selected from the group consisting of M160N, A195N, T243N,
E265N, Y299T, F331T and Q346N, and a gene encoding the same. In more detail, a glycosylated
immunoglobulin or a fragment thereof listed in Table 1 is provided, which contains combinations of

one or more of the aforementioned amino acid modifications,

20



5 portion of a biologically active protein preferably includes a sol uble
exhacel [ ul ar domain of the biologically active protein. Two nol ecul es of
such a noMsh2nobia16g¥8/cosyl ated fusion protein may be | i nkedkiRyoodothissul fi de
bond at the hinge region to forma diner structure. In a preferred aspect
of the glycosylated fusion protein according to the present invention, the
i mmunogl obul i n variant conprises one or nore am no acid nodifications
selected fromthe group 10 consisting of ML60ON, A195N, T243N, E265N,

Y299T, F331T and (B46N and is glycosylated. Ina nore preferred aspect, the
i mrunogl obul in variant conprises any one of the am no acid sequences of

SEQ ID NO 16 to SEQ ID NGO 23, and ifAptlkg nost preferred aspect, the am no
acid sequence of SEQ ID NO 19. The term "biologically active protein", as
used herein, KG®EiaddImauBsgsbeiingor PERidndeheRiof ackGdB@loRa sk BvBRibh N g
general |y physi ol ogi cal or pharmaceutical activities, which retains apart
of its native activities after formng an |nnunoadhe5|n The term

"bi ol ogi cal @Eetivi{y-—as—used—herern—+s—not—mteg—n apkAg—t o
, 5ol
physi ol ogi cal MNemeppar maceut i c ahmifcitid modtic6m. For exanple

i mmunoadhesi|ns, such as those containing an enzyne, cérpl‘é“at al®PER al reaction
in an organilc 1868l veMI6®bn-1initing exanpl es of the protdbn| peftide or

pol ypepti de |i dgGade BésnNpgbabi n, serum 20 proteins (e g.18 bl ood factors
including factRGIV |Y299w;g31r;ana TaC[OT TX), T ooyl OD‘r“ '26‘1 Tytptdnes (e.g.,
interleul i ; A \Nﬁ N Yﬁ CI'I eronS; uulTuly St+-mat+ .‘.g—f tﬂlles (e. g.,
G- CSF and G’;la;\lgé né%lﬁw r i ved nrnmthfap'rnr (DT—‘E%v an

phosphol i pase &t i At ?%TDLAPS)_L Ot her_typi ¢aP* biol%gi dal or

t her apeuti c |prigfei né‘ﬂmmﬁa‘éﬁ?%@?ﬁ‘mﬁdl‘ant proteins (e2§.]| 1&&tin and
rich), tunor| rMgGT ofiMIGON; S9N T2461; EMBEY; Yassd, 1331F nut ant all et e, goowtth factors

(e.g., tissyeigEow ME@EADES; ARG B3N OLIE AT, @I T 2p BRECIOrgisuth as
TGF(X or TGF(JT, hornones \c S ) fottecte=—st+mtating—horrone;

thyroid-stimulating 10 WO 2005/116078 PCT/ KR2005/ 001627 hor none,
anti diuretic hornone, pignent-concentrating or dispersing hornones and
par &t hyr oi d h&%ﬁ@ﬁp@b@l@m@ﬁlﬂgﬂw H@h’@ﬁﬁ dusieprmeotein dorined as a

derivati {\émz% calcitonin, calcitonin gene related peptide (CGRP),
synt het i (43 n°f @0 o glyeRsHipied Wﬁﬂ%@ﬂeﬂrl # framperst ereefmins Whisheawsi ng

%Sg;?;s,wgw%lﬁﬁﬁtln %gﬁ?{g&%mro l Ll ssue pl afgrgh};\a%geglsﬁactlvatlng
Ti F
col ony- SRS A RIAb Y REAn PR SBlLA e o Ppp Y id PO r + by

usi ng DNReL&E OHPA_ Bx@féﬁed aspect, the fragment of an Immunoglobulin includes an Fe portion, and the

10 portion of a biologically active protein includes a soluble extracellular domain,

In one aspect, the glycosylated fusion protein has a monomer structure in which a single
polypeptide is formed as a result of linkage of (a) a glycosylated immunoglobulin or a fragment thereof,
in which an immunoglobulin variant having a modified amino acid sequence forming one or more Asn-
X-Sex/Thr sequences is additionally glycosylated, with (b) at least one biologically active protein or a

15 portion thereof. The portion of a biologically active protein preferably includes a soluble extracellular
domain of the biologically active protein. Two molecules of such a monomeric glycosylated fusion
protein may be linked by a disulfide bond at the hinge region to form a dimer structure,

In another aspect, _the glycosylated fusion protein has a monomer structare in which a single
polypeptide is formed as a result of linkage, in a concatameric form, of (8} a glycosylated



techni ques. The non-gl ycosyl ated proteins may be useful as biologically
active materials in the present invention. In addition, the biologically
active nmaws r@bsteozeful in the present invention includep@gkrpmsibost; 10 a
pol ypepti de, which has bioactivity in vivo. Exanples of the biologically
active materials include peptides or polypeptides, fragnents of an

anti body, single chain-binding proteins (see, U S. Pat. No. 4,946,778),

bi ndi ng nol ecul es i ncludi ng fusion pol ypeptides of antibodies or their
fragments, polyclonal antibodies, nonocl onal antibodies, and catal ytic
anti bodi es. Qther exanples of the biologically active materials include
al I er gen ipmahdidbilin SraThieRnt HREVE 8whigid ienGaloieR 9XHARAVRD 2 ModiBkd amdido
allergen of mtes. In addition, the biologicalTy active material useful in
the presagill séqoses far@ihg oR6 btisheR ABNIYSB T hr s i@éddmonﬂlb@ﬁa@wfm,aﬂm@ yde
car bohydr at e-speci fic enzynes, proteinases, oxidoreductases, transferases,
hydr ol as disst bioyogieslly, activeqmrateine a posiog tHefegh amb(c) b Beodnd biblogicdly rctiverpréttin or a
exanpl es of the enzynes include asparagi nhase, arginase, arginine

deam nas gortiodtemesei nEhetfrsrand sscend elogiodlld ective sroteims sy b2 (destivdbaralifferant e The
catal ase, chynmotrypsin, |ipase, uricase, adenosine dephosphatase,
tyré%ina@@ﬁmaﬁﬁalwﬂm@%ﬂﬁmﬂn@mwdﬂsexdﬁmﬂmﬂmﬁgbbﬂE@h@ﬂ@&hﬁdﬁ&dﬂhﬂgﬁﬁw%ﬁbfic
enzymes include glucose oxi dase gl ucodase, gal act osi dase, .

gl ucocer dislgisallyzactive moteing | T plewlad of axch Fmonprmene elycesylasd dusioptnreteie Marbar

domai n", _as .useq, in, refers to a portion exposed to the extracellular
regi on oﬁgﬁﬁ%Yﬁ éﬁxﬁéﬂﬂFﬁﬁﬁﬁEﬁﬁﬁgﬂ%mb%ﬁ%Fﬁ%Wgﬁﬁ-the cel | nmenbrane

conprising 25_.phospholipid . wherein the,integral nbrane praotein contains
ARt RS R e op Gttt Hser e By RASTOB D09
ﬁggeoLanrg tr'g t¢ . Of dr Ihobic am no c'ds&ﬁs ch an_extracel | ul ar
domai n- Sl valia coniied BP o o et &5 fRinchited B BB e el
POSit i ONngghoRfng RITHKT ARBNOTIAN @eyﬁwﬂ%z}iﬁ%nabpg@g&geigggwa%gogys s

sol'ubl e i'n an-aqueous’ envi f onnen rost *cel’l” sur I ns,

extracel listAfefertQs) ﬂéﬁﬁ%ﬁm%ﬁbﬁhﬁ@ﬁ&ﬁ@&h%k&ukaEQBFmeﬁﬁ&ééﬁd ALk ul ar
domai ns play an inportant role in signal transduction. In one aspect,
the gl yceEQIBNG 16¢SSRN IPNG: 23, Ancin @R Hlshgefefed dScDhe SRR akil ¥klcOF SFRY be
prepared by preparing a DNA sequence encodi ng an i mmunogl obullin or a
fragnent IDNex¢@f which is nodified to contain a glycosylation site and
|l i nking thereto anot her DNA sequence encodi ng a

The term “biologically active protein”, as used herein, refers fo a protein, pepfide or

15 polypeptide having generally physiological or pharmaceutical activiies, which retains a part of ifs native
activities after forming an immunoadhesin. The term “biological activity”, as used herein, is not
limited in meaning to physiological or pharmaceutical activities.  For example, some
immunoadhesins, such as those containing an enzyme, can catalyze a reaction in an organic solvent.

Nb&ﬁmﬁmgemmmksofmwpﬂmﬁypqﬁwcorp&ﬂﬁﬁweﬁxhﬁehﬂmxﬁﬁmysawm

20 proteins (e.g., blood factors including factor VII, VIII and factor IX), immumoglobulin, cytokines (e.g.,
interleukin), o-, B- and y-interferons, colony-stimulating factors (e.g,, G-CSF and GM-CSF), platelet-
derived growth factor (PDGF), and phospholipase activating proteins (PLAPs). Other typical
biological or therapentic proteins include insulin, plant proteins (e.g,, lectin and ricin), fumor necrosis
factor (INF) and its mutant alleles, growth factors (e.g,, tissue growth factors and endothelial growth

25 factors such as TGFo. or TGF), hormones (e.g.,, follicle-stimulating hormone, thyroid-.sﬁmulaﬁng

10



bi ol ogically active protein or aportion thereof in another aspect, the

gl ycosyl ated fusion protein nmay 10 be prepared by primarily preparing a DNA
sequence Wapsmegene) that encodes both an i mMmunogl obubdnkRE008/06 16520 MENt
thereof and a biologically active protein or a portion thereof; and
mutating the fission gene to allow the inmunogl obulin or the fragnent
thereof to be glycosylated. The two preparation nethods differ from each
other only in ternms of a DNA sequence serving as a tenplate and are
basically identical to preparation nethods, known in the art, of a DNA
sequence encoding a 15 protein variant Thus, hereinafter, the present

: nce et ng a variant Thu einaft : ent
of ot r agnamoRd SO R, BRBRlehaRAE ISR horBlher I bR | "
intr oduceaonnan@miﬁﬁﬁgxm&ma%ﬁg RkrioREarkll i AORMERLE1ck Y gﬁ%ﬁ@ggéegrg%d the

fragnment thereof according to the present Inventi’on nmay be pr

accor di ngpéptides (GGRR) ssyntaétlecBephatonSonilorbddR), 8 hropdiss & Iél&&lé%’%gm but

are not limted to, oligonucleoti danedi ated nmutagenesi s and cass "0

nmut agenesjslacting cranit i gonddatrophid) msﬁuzplamugamu@ﬁﬁg)d%dg&[ i 'lex?ﬂ?)ﬁéCHPéaﬁﬁ% i on

i munogl obulin or the fragnent thereof according present 1 nver
i s pPef er piptige EHEFrapd tymictivingoal Gtoe (THEYE - Soent grbteitls suth! boRRAGKInSintelbS or
technique is well I nmown in the art, and described by Zoller M et al.

(Zol I er Npolany-simulatiggfactosgnayFeesprodusil inkORR:elyeodylakd, fomp bp A&t BNBOkcombinabf i ef ;
t he DNA sequence coding the 25 gl ycosyl ated i munogl obulin or the

f agment t h@&l@%ﬂf’ﬁ‘ay nos-glypesdaled, profeinB mayi be negfid a5 digkiginally Bitite niRr® in the
2005/ 116075 ]tI'CT/ KR2005/ 001627 (e.g., a plasm d carrying DNA encoding a
non- modi FREEHSTRHLR ve i mmunogl obulin or a fragment thereof) with an

ol i gonucl eoti d ing.far, a desired modification. After hybridization, a
second conpl e,?[g%tgcﬁl}ogh e@%‘ﬂ%‘ Ve PoRRY iithe nresers invergionyingludeany part of

L0 O e o SR O R b
ol i gonucl%gg@@%&%gﬁ%ﬁ %%‘c?f‘ﬁ%ﬁ@%%%ﬁ’%ﬁ%ﬁb&ﬁ%@%%% sﬁgai) oth
o1 20 4345 g R OB oS 7 SR

conplementary to a ténplate. ese

hybr i di zgolyclbhel antilgdRb, ainendolNal FHBSE:sO ki) Qs 65@9@' "@ﬂiep%%?ﬂg%&t l,zed
by the techni ques known in the art (Crea et gt}c. roc&" Nat1". "Acad: gtgﬁ:e USA,
1978,  volbiotdgicallyidtiye ha€ifas. include allergen proteins, such as ragweed, antigen E, honeybee venom, or

15 allergen of mites.
In addition, the biologically active material usefil in the present invention includes enzymes.
Examples of the enzymes include carbohydrate-specific enzymes, proteinases, oxidoreductases,
transferases, hydrolases, lyases, isomerases, and ligases, In detail, Non-limiting examples of the
enzymes include asparaginase, arginase, arginine deaminase, adenosine deaminase, peroxide dismutase,
20 endotoxinase, catalase, chymotrypsin, lipase, uricase, adenosine dephosphatase, tyrosinase, and
bilinbin oxidase. Examples of the carbohydrate-specific enzymes include glucose oxidase,
glucodase, galactosidase, glucocerebrosidase, and glucouronidase.
The term “soluble extracellular domain®, as used herein, refers to a portion exposed to the
extracellular region of an integral membrane protein penetrating the cell membrane comprising

25 phospholipid, wherein the integral membrane protein contains one or more transmembrane domains

11



In one aspect; the present invention provides a DNA sequence encodi ng an

i nununogl obulin or a fragnent thereof which carries one amno acid

nodi f i cat wWan2005/g607sn Table 1). This DNA sequence nmay ber@r/eR26084do1sy7
perform ng PCR usi ng DNA encodi ng an i mmunogl obulin or its fragnent as a
tenpl ate and nodification-encodi ng synthetic oligonucl eotides as priners.
Primers 15 hybridize with their conplenentary single-stranded DNA produced
by denaturation of a double- stranded DNA tenpl ate during heating. DNA

pol ynerase adds nucl eotides to the 3'-OH of the nodification-encoded
prinmer one by one in a manner conplenentary to a tenplate in the 5 to 3
di r ect i ormadehp predudninastiyrof iphsic Shib in ALE . .

nodi fi cati on- encoded pring$§n%hus yig?%%%gggh%ggne eH%Q%Fﬁ%“%mﬂﬁnggﬁﬂ
modi fi cathydrephifremine adids, wiyidt ire sipicelly hitiaRd =i the #PB% @3 FAMARLALE, i.n the
20 extension step of PCR resulting in anplification of a gene en od?ﬂg t he
modi f i catdPd §ius fisokibistinen a@epechyirnhentpr ©F gkt dll iefibd RB:pRk ?fbite\(%ﬁsexﬂa%r
sequenCﬁﬁﬁncpding an . i mmunogl obulin or a fragnent thereof, ich carries
two or BB HY Bchierl srseific figrads, oviile iniheetinlanvdomabns piiT=a bRt A Hicha be
nndi%ied are spaced cl ose to each other on a pol ypeptide, all desired

nodiTi cat Pe encoded in one oligonucleotide and thus simultaneously
achi eved Therefore, a 25 nutated i nmunogl obulin or a fragnment thereof

having two or mbPE ZRedhdhe slvepsatad fisioatraein asepditeeto e pM@NPROGG 62F e
munogl KB Sorep PR REAT lened ool Frposbiasr 8 Ghgraer ool it Bon,
i a ol o e 8 R oL RO e 383 iiEs Ui e PN s @eodmgtar | d
Dot weon ot o et of R AIErEC iy Sty et bRtz pannor
i rotucea. Gne et Raders. Pepiy OF DA Rl (B0 55 iel et bohom cach
o 1, Srbemmsca bt e 88 OSBUBLER) L0 DS ey
secondarmuahnm‘hﬁlsnigmaﬂaﬂovﬁﬂié\uﬁﬁﬁlﬁgﬁsuﬂdrﬂﬁw&tﬁ%%% @%\%ﬁ’gﬁch?@%d‘es

modi fi cations. Another approach used in the 10 pres
two nut dgemephrtiaxpehddseifitsion ench bberphly iRk Bfb VGO Ko dm@%sg@ﬂﬂ | DNA
as a tenplate, one oligonucleotide containing one desired amno aci
modi f i ¢t GFe basicallyridtiendiorepantion methpsaltreywnan thetahlist A BNAT DR Hoddl 4 S
pri)gluced. I.n the secondary nutagenesis, the

protein variant.  Thus, hereinafter, the present invention intends to focus on a modification method of

anhnnnmogobwﬁuxaﬁagmmnﬂmmxfhﬁo“mkhagbmmqkmonnxﬁfﬁsdmwn&myhmnmxﬁd
A DNA sequence amoﬁngthaghmogmmaihnnnmqﬂdmﬁn.m:ﬂw:&mmxmtﬂmﬁmf
mxmﬂmgﬁamzpusmnﬁwmﬁonnmybepmmmedwxum&gtovmimsnxﬂxﬁskmmm1h1mea¢
These methods include, but are not limited to,. oligonucleotide-mediated mutagenesis and cassette
20 mutagenesis.

In particular, the DNA sequence encoding the glycosylated immunoglobulin or the fiagment
thereof according to the present invention is preferably prepared by oligonucleotide-mediated
mutagenesis.  This technique is well known in the art, and described by Zoller M. et al. (Zoller M et
al. Nuc, Ac. Res. USA, 1982, vol.10, pp.6487-6500). In brief, the DNA sequence encoding the

25 glycosylated immunoglobulin or the fragment thereof may be prepared by hybridizing a template DNA

12



het erodupl ex DNA is used as a tenplate. The tenplate already caries at
| east one nodification. Wen one oligonucl eotide having an additi onal
am no aci womds/Aicoz i on i s annealed to the tenpl ate, thepchikri®@sobising DNA
encodes both of the primary and secondary nodifications. The cassette
nmut agenesis is also a preferred nmethod for the preparati on of DNA encodi ng
the glycosylated i mun ogl obulin or fragnent thereof according to the
present invention. This method is based on the technique described by Wl
J. et al. (Well J. et al. Biochem, 1990, vol29, pp.8509-8517). A starting
material is aplasm d (or another vector) containing a gene encoding an

| nnunog! @lyla plaseid Gaidhel DRATGRIL hePhokiRed 6 HREL IhholRuEASSP et

nmut agenesi s is preferabl’y used when a speciti [ T1 CLFoNn

present ohésofatvith anadigsiniRotidd obiingRA o deSitbatasBGion. ¢ Wid: hotyifitliofi 3 SRR -
If such a restriction enzyne site does not exist, it camm be I ntroduced
into an apppige standcompiinicntaty 10 ihedDII& NenplAS SRS b8 §mRsikdl By TRIA PBN s ln?
fragment thereof by oligonucl eotide-nedi ated nut'agenesi §. After a
restri ct i thhsceondystrand ayeodedori fint desinkd adification, t he pl asmid, the plasnid is
linearized by treatment with the 25 restriction enzynme. A doubl e-stranded
ol i gdnucl eot i delsmisalyh gligonipatidss qocsiio éhetdfimementionedimahods ark 4oMBs20 8541378
PCT/ KR2005/ 001627 _desired nutation and is |ocated between restriction
enzyme siNeleotides, Shortey pligvausleptides aan begmplayedriratroptimel digatudlastides et teirlefdd ar e
i ndi vi dual synt hesi and hybridi zed using a common technique. Such a
doubl e- st &‘éﬂscﬂ i cRnS: gentain 12 (a0t Semclegtidgbenmplementdry'ta adessait.t TheseThe

cassette should be r red . in.the formof possessing 3'- and 5'-ends that
g_r ec ;)lrrpaﬂt%-’ ?ugle?ﬂ%%wg'o%ﬁgﬁgfhygﬁ %’1:_1? P@liﬁ% :@g‘L‘S ﬂtﬁiﬁtﬂ’]aom@i@m msl:l)ﬁlllzus
irec .he pl asmi d. a s tg contain a

encodi né g @em régtﬂ% %ﬁg}ogﬂm%?ﬁﬁgéegﬁﬁi{pﬁo%&oa’geﬁ%%w& K875,
thrgugh ty 6§)foremanti oned procedure. In addition, the preparation of a
DNA sequénce “encodi ng a gl ycosyl at edunnmunogl obulin or a fragment thereof

according to t b&% T . A a.chen cal thod. In

10 par!ti gul ar, mﬁ%ﬂﬁ]ﬁ%%%{ll\l}z seqﬁg{r’@%@“@%%ynﬁ%@%@%@ﬂ%w POUHRt hod

Usi ng_ an opki g RbdfdaHiSY BihSdet Uhnind i nlodfiRith Afid ferk, [RIRDRRGA On
y u

an am no acid sequence of an gl ycos I mmunogl inor

t her eof ; sapchop yelicarbyerdybyp pifihin PCR B! OND LRoARFON HBhAKIGRAPS e |

produci ng an gl ycosyl ated i munogl obulin or a fiagnentthere h™ respect

to a DNA at e tenylateland nadiftationsicbdihe eyt SREBMMEHS R prithels! ABREN
15 hybridize with their complementary single-stranded DNA produced by denaturation of a double-

stranded DNA template during heating. DNA polymerase adds nucleotides to the 3-OH of the

modification-encoded primer one by one in a manner complementary to a template in the 5 to.- 3’

direction. 'The newly synthesized strand incorporates the modification-encoded primer, thus yielding a

gene encoding a desited modification. The newly synthesized strand is used as a femplate DNA in the
20 extension step of PCR, resulting in amplification of a gene encoding the modification.

In another aspect, the present invention provides a DNA sequence encoding an
immunoglobulin or a fragment thereof, which carries two or more amino acid modifications, When two
or more amino acids to be modified are spaced close to each other on a polypeptide, all desired
modifications are encoded in one oligonucleotide and thus simultaneously achieved. Therefore, a

25 mutated immunoglobulin or a fragment thereof having two or more amino acid modifications may be
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15 thereof according to the present invention, the degeneracy in the
genetic code, which neans that one amno acid s specified by nore than one
codon, iswwetdoskrsovn in the art Thus, there is a pluraliggyrrik200E80¥1627
sequences W th degeneracy encoding a glycosylated irnnmuuogl obulin or a
fragnent thereof according to the present invention, and they all fall
into the scope of the present invention. Alternatively, the glycosyl ated
fission protein according to the present invention may be 20 prepared
asfoll ows. A DNA sequence encoding the fusion protein (hereinafter,
referred to as"fusion gene) is prepared, and is inserted into a vector

i ncl udi ngpepeedby MR SRXBERES I g%%@ : ul.at i th

expr essi olrjl of th)é fusi on geneh%gt%gﬁégre(%ezﬁa y%%ﬁlrlfﬁé%&% Pﬁﬁgﬁﬁ?mgne_
Then, a hostyingiose tuckotdeatistiéfitaiivh, dxceing B 1 | . conbi nant
expression vector. The resulting tra%s?%?%fbg%&gﬁg%&%%géﬁocoﬁlw ed
in a suitabineagdaodificaionses primendi ti ons suitable for the expression 15 WO
2005/ 116078 PCT/ KR2005/ 001627 of the fusion gene. A substantially pure

gl ycosyl at ed f uSihemtvr ermeimansin eakdstiy be medifietsr@ fpaGiT: Aot (if BE 0346 BBFover YN t he
resugti ng culture. The tern "vector", as used herein, neans a DNA nol ecul e
t hat > ser VERIN 3105 apgpresentdepwpruiioaito acik abbeymodifiady ial) destrDRBAEOHSSERRBELd Nt O
host cells. Tog.be useful in application, a vector should be 5 replicable,
have a s fiHPns ‘i’ﬂ?’@lﬁl‘?@ﬁﬁg fhug,ehﬂ"erwﬁmﬂaadsmemlddneﬁmdm R 3e8kd is to

e useq HRBREHERLBREIs R ramimrondrmridomioo. CHtes hnghgmopetdous,
Tt oot SRS 50t b GBrINR AR o ot e sirondon sile
unber attCe DheR e o F S5 i et oA e i emwvh v i
cort ohd Gane choni e SRIDIRRYR ftflend g BRn{ RS ingitanl on
SyStem Pref orabl 3. he Gkpr cont o Puedt roheCeon RS i RRmalSRnCols
e e At M S0 oy LT RS

markers and a replication origin. In the case

used as aeferodyplexsINANs syt 8 tednpigtce XTHAESHIAR a]réa'?ly‘é&ﬁ%ﬁ?ét Iéﬁpgkﬁqd%l{xﬂ{ié&ﬁ%{ der

conpri se_expression markers useful in the eukaryotic host ¢

to expr ed¥éenpre digsnusleofide hadng dneddifioial Din@RHHoRREQM HBntRY (G £aSKlahLe
fusion praotein _accordi n%‘(féo the present invention, various expression
vedPor s FingONAgnesgeshotirosthe prdotry and secondary modifications,
The cassette mutagenesis is also a preferred method for the preparation of DNA encoding the
glycosylated imnmnoglobulin or fragment thereof according to the present invention. This method js

based on the technique described by Well J. et al, (Well J. et al. Biochem., 1990, vol.29, Pp.8509-8517).

A starting material is a plasmid (or another vector) containing a gene encoding an immunoglobulin or a
20 fragment thereof to be modified. The cassette mutagenesis is preferably used when a specific
resiriction enzyme site is present only at a position to be modified. However, this is not essential. If
such a restriction enzyme site does not exist, it can be introduced into an appropriate position of a gene
encoding an immunoglobulin or a fragment thereof by oligonucleotide-mediated mutagenesis. Aftera
restriction enzyme site is introduced into the plasmid, the plasmid is linearized by treatment with the
25 restriction enzyme. A double-stranded oligormcleotide having 2 DNA sequence that contains a
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since an i nmmunogl obulin or a fiagnment thereof should be glycosyl at ed,
expression vectors suitable for eukaryotic host cells should be used.

Expr essi owormos/oree7ausef ul for eukaryotic host cells conteerkRossprisessi on
control sequences derived from for exanple, SV40, bovine papillonma virus,
adenovirus and cytonmegalovirus. In detail, exanples of the vectors include
pCDNA3. 1(+)/Hyg (Il nvitrogen, Carlsbad, Calif, USA) and pCl-neo (Stratagen,
La Jolla, Calif, USA). Expression vectors useful for yeasts include 2
plasmd and its isofornms, POIl vector (U S. Pat No. 4,931,373) and pPICZ A
B, or C (lnvitrogen). Expression vectors useful for insect cells include
pVL 941, qeSlkadeinastion afd 8 MdatBdBRES reskiet] <ﬁ§ﬁ£ erq Lhe present
invention is not limted to thegﬁ'exaﬁ%{e : %%Qﬁﬁéﬁgggﬁﬁ%%ﬁéggngaé&nnmn
PCT/ KR200B#DBI 6Tt ety e TRKATEL) MR LADLIFRONPASHS, corfifoliBadidier i N,
refers to nucl eoti de sequences necessary or advantageou ?or expresép%n of
t he fusidﬁm@éﬁbw@%ﬁmmﬁﬁnﬁgmmwbaﬁbﬁy@ﬁamydﬁmygﬁaF@aﬁﬁggghTh@aﬂ&h?hxﬁﬁqgence
may be native or foreign to the fusion gene. Non-limting exanples of the
expr essi d¥eresin e fm@gms'ng Senddberds dette SREHAEHIS Rith bHR AR SE MY Al
sequences ropeptide 5 sequences, pronoters, enhancers or upstream
activati r@%@ﬁ%@%@e m@mﬂym@mmqpmm,mwmﬁ@mﬂd@hﬁﬁ@ DNA
termnators...In order to express the fusion gene of the present invention,
any of t FBCoFme; A gh¥eas: aglobslin ovg fragroe themybitrdugls detafgerhantionel he
expressi%%&ﬁﬁgors used in the present invention. Exanples of expression
control seqguentes suitable for directing protein expression in manmalian

|, e AR ATt St bt e
(0 pr ot L SRR e bR et Breiesindloes oamiahmabed | dn
T, I A T, e S
pr omot ef P10 pr onbter. bacu av i SO b1, dBE abl e Rt o Bvemianl sva
Cul bl o Tor Ol recting ot or Ly e SRSl R o R R il .

suitable for directing protein expression’in
of the ypaducirganglycosglatsymirmmoglybdilor MRsarpiReRRat € i sonerase (TP1)
pronoter and ADH2-4c pronoter. Exanpl es of expression control sequences
suitable for d“ﬁhdﬁpﬁgk>@Em@bﬁnuammme&£MQﬂgb@m@hﬁﬂ%hnﬂﬁ&ﬁdﬁﬁﬂ%ﬂdHﬂ%néEH3
prggnterman% term nat ors. ) .

ereol according fo the present invention, the degeneracy in the genetic code, which means that one

amino acid is specified by more than one codon, is well known in the art. Thus, there is a plurality of
Iﬁﬂ&sagwmxsuﬁhdqmmmmyamm&m;agbumﬁmmihmnmmgdmﬁnoraﬁmmmmtﬁmaf
mwmdhgmﬂwpmmmhwmﬁmgmﬂﬂwyﬂﬁﬂﬂmn&m&wmufmepﬁmmﬁwmﬁmm
Ammnmhmh,megbuxwh&dﬁxbnpnmmlmmmﬂmgtam@pmﬂmthwaﬁbnnmybe
20 pﬁmmmdasﬁﬂbvm..AIR%&&nmmmeamndngm@ﬁmbnpnmﬁnawmhwﬂm;mﬁmbdtnm“ﬁwbn
1;m€jispmmme¢zmdishmmkﬂinmzawaﬂwkmhﬂhg(xwcrnmxeaqm%@oncmﬁmﬂsaymmam
regulating the expression of the fusion gene by being operably linked to the fusion gene. Then, a host
is transformed or transfected with the resulting recombinant expression vector. The resulting
transformant or transfectant is cultured in a suitable medium under conditions suitable for the expression

15



20 The term "operably linked" refers to a state in which the fusion gene of
the present invention is arranged with such a control sequence in a

f uncti onawa Hosicotsshi p. That is, a gene and control seHUBRRE®sAEG27 | nked
in such a manner that expression of the gene is induced when a suitable

nol ecule (e.g., transcription-activating protein) binds to the control
sequence(s). For exanple, when a pre- sequence or secretory |eader
facilitates secretion of a mature protein, it is referred to as operably

| inked 25 to the codi ng sequence of the protein. A pronoter is operably

i nked with a coding sequence when it 17 WD 2005/116078 PCTI KR2005/ 001627
regul at egf HeahS6 btk 0N s@hsthtifly GRA AfecSAAYEREB ph té'u&@&iéarsgttﬁé RidoR @Rl k€ 1S

operably linked to a coding séquence en It 1S present p05|t|on

al | owi ng réchonal fdm Berealiidehelgodi ng sequence. Typically, the term "operably
| i nked" means that |inked nucl eotide sequences are in contact with each

other. In the Thatenbiecar s@asalletin, neadeDNyemuleadethatistfestags Pohivhaapabidult it
contacts a coding sequence and is present 5 within a reading frame of the
codi ng s egulg reryingewewmeoys genescinfodnsterelinedd teatsefnlenepplivatidny acveckbrashibuld be
codi ng sequence. Linkage of the nucl eotide sequences nmay be achieved by

| i gdt i on replicablsphavein syisiem fordaftodinadng itself inioz2ynos cellbadgnssess sglectrbleagrketsn t he
absence of restriction enzyme recognition sites, ollgonucleotlde adaptors
or Ilnkers may édd%@édthemcmmb'ﬂ@%?ﬁm%é@mfy as meedchereime mefers tent civgdanods .

On the o nd, host cells having h |ntroduction efficjency of
foreign & GG ﬁ@gﬁ}e@‘ﬁ @%ﬁr%@g}ﬁ dp bsrexpisesech i Best opla may

of yoosyl WFRGAEHbSH, Ehip Bix Gel éﬁ%@@a@@%‘%ﬁ%@rﬁﬁﬁh' TS Bobie o

Exaﬁ?ékﬁfae‘éméf?a%%“” B easwa?iﬁ*ﬁ%hlg‘a%‘%d%&w%” e L
natude (SR uon apd iR ??ﬁléiﬁéucﬁ%@@?%"%&ﬂgﬁ%”&%%@é&w 6l e 15
g‘&rrrrml ;ﬁ%@@%@h&@%ﬁ ast&mﬁbmglﬂf}ﬁﬁmne or I'TD%USIAet&-ggﬁS anc'%ogsl o

ti ssue- cil thh@tcdlls@Bleds bt SxpRRGor WEBA. CBEESbly, HhCexbiésd @%g&%uéneéaﬁd esent

i nvention or a reconbi nant éxpresSion vector conpr|S|ng sanme may be

i nt r oduc €@ ekddefieols HPSd m@Hel caldid InhuesingR iofl @&t ichi@ainihdscRa@bie ke ahdE Nt al
gui de books (e.g., Davis et al, Basic thods in Ml ecul ar Biology (198(7.
The pr ef eplieatomeddioddn the cast iias eRBryoiiyt setislare bised s b txprasiivsiktemetht expekiode,
for exanple, calcium phosphate transfection, DEAEdextran nedi ated

t r dasf ecvmshwd@lﬂmmnmw@nmdqemuhaﬁﬂnm&maﬂmmmhoﬁndhsf ecti on,

el ectroporation, viral
In order to express the DNA sequence (i.e. fision gene) encoding the glycosylated fusion

protein according to the present invention, vatious expression vectors may be employed. Preferably,
since an immunoglobulin or a fragment thereof should be glycosylated, expression vectors suitable for
evkaryotic host cells should be used. Expression vectors useful for eukaryotic host cells contain
20 expression control sequences derived from, for example, SV40, bovine papilloma virus, adenovirus and
cytomegalovirus. In detail, examples of the vectors include pPCDNAS3.1(+)/Hyg (Invitrogen, Carlsbad,
Calif, USA) and pCl-neo (Stratagen, La Jolla, Calif, USA). Expression vectors usefill for yeasts
include 2 plasmid and its isoforms, POT1 vector (U.S. Pat. No. 4,931,373) and pPICZ A, B, or C
(Invitrogen). Expression vectors useful for insect cells include pVL 941, pBluebac 4.5 and pMelbac

25 (Invitrogen). However, the present invention is not limited to these examples.
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transduction, scrape |oading, ballistic introduction, and infection. In the
preparation nmethod of the present invention, the host cells are cultivated
i n a nut rwotoos/msdisum sui tabl e for production of a pol ypapt/keenosss g

met hods known in the art. For exanple, the 25 cells nay be cultivated by
shake flask cultivation, snmall-scale or |large-scale fernentation in

| aboratory 18 WD 2005/116078 PCT/ KR2005/ 001627 or industrial fernentors
performed in a suitable nmedi umand under conditions allow ng the

pol ypeptide to be expressed and/or isolated. The cultivation takes place
in a suitable nutrient nmediumcontaining carbon and nitrogen sources and

i norgani c salt I »| i i _
e (SR SRGER RS BR85S U B

comercially available Trom commercta _
accor di ng Wb hdvahiggkols BOGPRSIIN TS fisilgeRX RISy toliRe &Rl dvesticRl BRI i can

Type Cul ture | lection). If the fusion protein is secreted into the
nutri ent comel waguerick MaNbbeafvecavRRf @i hedhdion bmem Naelwitids eamplést fedbusi on
protein is not secreted, it can be recovered fromcell |ysates. The

gl ycosy| atmebsibn siontol pseqtentes imthutldh deafiere ssgdncésn pelyhdenylatiory sdqeences eropegtide usi ng
any one of a nunber of nethods for isolating a pol ypeptide, which are
knovn i nseauences; tpronfadars, exbanpdre or uhsdreant Getbatingpeegudncs, sipnal Ipeptide cegpences] dhdom
the nutrient medium by conventional procedures including, but not limted
to, cent CRISCRPAOD GAIDEPISL r ati on, extraction, spray drying, evaporation, or
precipitation._Further, the ql ypeptide may be purified by a variety of
procedur es knoWhotsr to gapress the Hgien, gana gf the jprese (nvetion.tasy of i vatns §KeessigR aphy

(e.g., ion exchange, affjnity, hydrophpbicity, apd size exclusiaon),

el ect r opRYFRLTEW FIWE? o #Wwﬁaﬁegma#ﬁw%m@ﬁ%t@mﬂes
precipitation). SDS: PAGE, or extraction. 15 Ln a further aspect . th

br esent - ChUGTHIBHOBPok e enc st 45 rtipe BRCL APBSI B, PR oD il Peithe

gl syl 'gg,gﬁl i r i AGE i ng. [ I Lon.. The term
"t?ﬁ'?gt ment ", alté(isl ugeg hl%%gf:ni ,3 re?%%is?ﬂ 0 é%?f@%&%&%ﬁﬂéﬁﬁggwgrl%ﬁ

al | evi at Eﬁ&n [ ﬁﬂnﬁ%@ﬁtz%&rﬁd diblg? &f Defoarc Wr vhherapeutical |y
ef fective an%]r??’ﬂl,‘s as use e$e§?hgﬁ{r?%rags a am)untgllﬂgu |®¥>}. .lgwgi::éhélleve
the abovayRhabIRERW (97) pRAlRS! -In hiMitdAso Rk een%xgiegg YRR h ‘E::Bﬁmﬁifﬂ
therapeutical ly effecti vg anount rrayﬁo\k}ary grgcor ing toet hemf ormu acfllls(’)% _
met hods, symfiidinbil Alaly e IRAGB into MS15-GandatiRgioNVeF SRt AAR BN BLmpRE Vel i ty
of the illness, diets, admnistration duration, admnistration routes,
excr et i omgpratiascontsidequesponiebls o dideling frotein Essiosniihsea dellsincldde paiytiedsmy
readily determ ne and prescribe a dosage capabl e of achieving a desired

t r dat nenpromotet, P10 promotet, baculovirus 39K delayed-early gene promoter and SV40 polyadenylation

sequence. Examples of expression conirol sequences suitable for directing protein expression
yeasts include the promoter of the yeast a~mating system, yeast triose-phosphate isomerase (TPI)
promoter and ADH2-4c promoter. Examples of expression control sequences suitable for directing
protein expression in fimgal cells include ADH3 promoter and terminators,

20 The term “operably linked” refers fo a sfate in which the fusion gene of the present invention
is arranged with such a control sequence in a finctional refationship. That is, a gene and control
sequences are linked in such a manmer that expression of the gene is induced when a suitable molecule
(e.g., transcription-activating ‘protein) binds to the control sequence(s). For example, when a pre-
sequence or secretory leader facilitates secretion of a mature protein, it is referred to as operably linked

25 1o the coding sequence of the protein. - A promoter is operably linked with a coding sequence when it
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In addition, it wll be apparent to those skilled in the art that the
di seases to be treated by the 25 pharmaceutical conposition of the present

i nvent i onwieeoodelsuzr i ed by varying the type of protein. #erkf20080001627
2005/ 116078 PCT/ KR2005/ 001627 gl ycosyl ated CTLA4-1g fusion protein as an

enbodi mrent of the present invention is applicable to diseases agai nst

which it displays therapeutic effects by inhibiting the action of T-cells,
for exanple, autoinmune di seases such as arthritis or-psoriasis, various
organ transplants including bone marrow transplants, and varicose veins.
Al so, fusion proteins with receptors for various cancer-associated cell 5

growt h f aghiaestaBiiphh dfeRGodifs dhfnbd, © Al MRMmMindif e &s oPEIM Bifked ROVcoliRY ©

i mproved t'herapeutic efficacy ue to their effects of I ncreasing serum

| evel s ofequiiRe WAGER Iserd Al pdsiiol bilSvia @inSIsRn of HeA6B Sequehbe kAT thelsed
i n the pharmaceutical conposition of the present invention includes the
conmonl y tena&opeeablyr linkedS meanl thatdinkesl naciebtide kiqadness, ard in cortet phtbeathoberd | Dothe
field, which are as a whole called " pharnaceutically acceptable carvers".
Non- | i mi tisagf phearetraclearter sahdnge, dwctept mbins thehit condact aldding sdquénce and i @resent
phar maceutical conposition of the present invention include ion exchange
respn, amwithinaaeading frame alithe eadingrsequence| edowdvien an enbianear neednat ineesssardy gontachaiman
serum al bum n), buffering agents (e.g., sodium phosphate, glycine, sorbic
aci d, pofeHing Seaycaes: b&mléa}gewi%ﬁ nyiclegfidp sequerpss max tba eelgevsd by digation ebepnyenigst abl e
fatty acids), water, salts or electrolytes (e.g., .protam ne su|fate,

di sodi unfFEHB BB FEOBRBRR SEGS; uﬁ‘il tbﬁ/&%ﬁ%‘f?og FOBichon, Gy cCRPASRItgR | Stigsh d

ELE;J%L%@EP@%F%%%%iW o ”%Sgaﬁwﬁfa%ér%"wmmﬁ 53 5 s Somiond mstbgde|
v yein enc- poTBRFY B8 e B A B ey ki P
o £ BBl SRR b SOMRRNA 90 Ot AR 3 Bl BEEAI B0 O, P
desired bLitase mﬁfﬁa@i&f@y&%ﬁg@effgﬁ%ﬁ@ orfm%%ﬁt%&ﬁﬁ fsw;l& be kd.

present invention y be ddm'ni stere I cally, ‘parentera

| nt r aoc UBgdnhles df 5@ABIE EBAMOsBloelld RENR BehabT SeceHafbryDbs BH Wik Al Yox-Ails BBY be

formul ated into solutions, suspensions, and the I'ike. The term
par ent er gifithble dangdls ekt bellseihéludd Tgtadelar, FukeilinoddQlkpergiié ERbies alExamples of

I ntravenous, int aperitoneal, intranuscular, intra-articular,
i nt r a- sysuitettlainsect host aslls éwiide Lepitiyreoracell ides suchtas 8fhacsi2]. Baxhmpleest soitatle and
intracranial injecfion or infusion techniques. 20
15 mammalian host cells include CHO cell lines, COS cell lines such as COS1 or COS7, animal cell
lines such as BHK. cell Iine or mouse cells, and tissue-cultured plant cells and human cells.
The fusion gene of the present invention or a recombinant expression vector comprising the
same may be infroduced into a host cell by the methods described in basic experimental guide books
(e.g, Davis et al., Basic Methods in Molecular Biology (1986). The preferred methods for this
20 infroduction into a host cell include, for example, calcium phosphate transfection, DEAE-dexiran
mediated transfection, microinjection, cationic lipid-mediated transfection, electroporation, viral
transduction, scrape loading, ballistic infroduction, and infection.
In the preparation method of the present invention, the host cells are cultivated in a nuttient
medium suitable for production of a polypeptide using methods known in the art.  For example, the

25 cells may be cultivated by shake flask cultivation, small-scale or large-scale fermentation in laboratory
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WD 2005/ 116078 PCT/ KR2005/ 001627 I n one aspect, the pharmaceuti cal
conposition of the present invention nay be fornul ated as aqueous sol utions
for par enwerzbs/adnisni stration. Preferably, a suitable buddBkrI®EMEIsEN, such
as Hank's solution, Ringer's solution or physiologically buffered saline,
maybe enpl oyed. Aqueous injection suspensions may be supplenented with
subst ances capabl e of increasing viscosity of the suspensions, 5 which are
exenplified by sodi um carboxynet hyl cel | ul ose, sorbitol and dextran. In
addition, suspensions of the active conponents, such as oily injection
suspension, include lipopbilic solvents or carriers, which are exenplified

by fatty Ohlgudleindbaie &&Hﬁdﬂdm@i&nﬁﬂﬁ Ekﬂfdnﬁerfcéﬁcﬁﬁbnﬁﬁlo%@% : as
ethyl oleate, taglyceri'des or liposones. Polycationic non-Iipid amno
pol ymer s tJ 1y BRYd $8RtedS TheRNKIGARS takédldce BPd suttabld AGGHEBERG IcOMENIRY

contain suitable stabilizers or drugs to increase the 10 solubility of

Cconponen @b hd @ltfogémsonices and Gfieganicrsalts, (i mebeetilies lmowpantats. Stisble media

pharmaceutical conposition of the present invention is preferably in the

foam of aresbmmrictotally iavgileldle fbiecommeepaa atyipliers axlmby bs pepsddeacedréing ty publisted e
aqueous or ol eagi nous suspension. Such suspension may be fornul ated

accdr di ngoryeosititues (foe txwoples, the catalog of Anharicarl Type Galturg Collactiand| df e Bypion piotein ior
wetting agents Tween 80) and suspending agents. The sterile

i nj ect abs@emd@méﬁmmﬁsmmﬂwbbqu@d@%mﬁm einedaradf Ge Swion plogin r

suspensi on i n anon-toxic parenterally acceptabl e diluent or solvent, such
as a sopﬁﬁﬂ%ﬁﬂiﬁ“@bsﬁﬁﬁﬁﬁﬁ@@ﬁﬁﬁ lyrates. acceptable vehi cl es and solvents
i ncl ude mannit

5L D A
may be 8WP 5)})&!’1&%%5%?}' amgfh W%J%B"ﬁ’t‘fﬁ ‘%’r{‘% &ﬁftd o ?Fn@ﬁdﬁh?lon
L??&V bﬁgxgrepa |on(ﬁaﬁgﬁgktclmﬁgﬁgepg§gélonsﬁakﬁﬁ&h¥ﬁﬁn&ﬁﬁé%ﬁhmgay be
gngrggfflc‘?ﬁ$1yiﬁ%%?§bxyetﬁ§ l"at e 1L§h$§%%§%€w¥m9% egﬁk#ﬂﬁﬁ%?gagﬁentloned

agueous ?ﬁéegﬁdet 1Y oo iy VoY ofokieDnclnl i U alt At oo to, t ©

remove bac ia, mxing wth disi nfectants or in conbination with
radi at i 0o r ekyl, 180excBgy\ QRO ShAISHTRHCIAKRR 0RhBRLE Aiecropharaasi t i on
can be hardened, tor exanple, by freeze-drying to obtain a hardened
product , diffisfniabsolubility(el, srainoniem sulfaterdaipitationy SDE-PHGHE; otdxtaetirss di ssol ved in
sterilized water or a sterilized diluted sol ution.

15 In a further aspect, the present invention provides a pharmaceutical composition comprising

the glycosylated fiision protein according to the present invention.

The term “treatment™, as used herein, refers to a perfect cure, suppression or alleviation of
diseases or disorders, Therefore, the term “therapeutically effective amount”, as used herein, means an
amount sufficient to achieve the above pbammaceuntical effect. In the present invention, the

20 therapeutically effective amount may vary according to the formulation methods, administration modes,
patient’s age, weight and gender, severity of the illness, diets, administration duration, administration
routes, excretion rates, and response sensitivity. Those skilled in the art may readily determine and
prescribe a dosage capable of achieving a desired treatment.

In addition, it will be apparent to those skilled in the art that the diseases to be treated by the

25 pharmaceutical composition of the present invention may be varied by varying the type of protein. A
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In order to increase stability at roomtenperature, reduce the need for

hi gh-cost storage at |ow tenperature, and prolong shelf |life, the

phar maceuwoczbs/emntsosi t i on of the present invention may wer/kRadoyeslsei | zed.
A process for freeze-drying may conprise the steps of fizezing, first
drying and second drying. After freezing, the conposition is heated under
pressure to evaporate the water. At the second drying step, residual water
is removed fromthe dry product. The daily effective dosage of the
pharmaceutical conposition according to the present invention is typically
about 10 g to about 500 g per kg body weight, preferably about 20 g to
about 1 1@&% Fshh MEk anadiho ; about
2009 perglkg %%‘%ﬂ? It %\n@t%eiﬁ%ﬁgnappagﬁé}%%t ﬂtﬁ{ E%%g{ isﬁ‘k,I Ig%gs %%h‘tﬁﬁ%q%rt
that t he dpRR& dohifist JRH M digiays Neraphiat BERGB Uyl istabitispOlm 8ctioh bPM-chifk, £P 8xample,

adm nistered to a patient may vary depending on a plurality of factors,

i ncl udi ngutoithund @lisedséssutieak dribritis hgRorasiel Vatiols @fia0 adenphibts tichidingthoge Patdvent ' s
synptonms and drug resistance. A better understanding of the present

i nvent i okransplpnt endixriadsa geing. h Adsoghsivringrottinb witkreoeptord for eatangdaner-adshciatdd dell be
apparent to those skilled in the art that the foll ow ng exanples are

pr ovii ded gomtlyfactors miay bengsed intthe rdatmept dfsanser tiecarsathéydaye imptovedtherspanpeefbéacy he
present invention is not limted to the exanples. 22 WO 2005/ 116078

PCT/ KR209%7 1o thes sifectspiinypasing saruplerels of the rgeayiors apd bleekingrangiegesicdasts. i n t he
preparation of CTLA4-1g .5 Primer nape and others S NO Descriptiaon oligo
CTLAAF- EcoRl | T pazder 1ssyin: the Pammassyical compesition offhe preseghiwention dchudeshe n - of

d ite oli . I ni | . d of
o PR A e AEBLIRY pBey hrh
gm :; 2: %2 ; 5 e?tglc?@;‘ t hel Gé%lgﬂg%{ee%o%%%!?at | Si tﬁt IEI | golt%%l %be%ls 4
engedi NIWGE 1l P FhabBTelOP R BstioR ofind hitlsehdiRSrti G R iG Schange resin, alumina,

aluminum stearate, lecithin, seram proteins (e.g., human serum albumin), buffering agents (e.g,, sodium

phosphate, glycine, sorbic acid, potassium sorbate, partial glyceride mixtures of saturated vegetable faity
acids), water, salts or electrolytes (e.g, protamine sulfate, disodium hydrophosphate, potassium
hydrophoshate, sodium chloride, and znc salts), colloidal silica, magnesium tisilicate,
15 polyvinylpyrrolidone, cellulose-based substrates, polyethylene glycol, sodium carboxymethyleellulose,
polyarylate, waxes, polyethylene-polyoxypropylene-block copolymers, polyethylene glycol, and wool
fat.
The pharmaceutical composition of the present invention may be administered via any of the
common routes, if it is able to reach a desired tissue.  Therefore, the pharmacentical composition of the
20 present invention may be administered topically, parenterally, infraoculaily, transdermally, intrarectally
and intraluminally, and may be formulated into solutions, suspensions, and the like. The term
“parenteral”, as used herein, includes subcutaneous, intranasal, infravenous, intraperitoneal,
intramuscular, intra-articular, infra-synovial, intrastemal, intracardial, intrathecal, intralesional and
intracranial injection or infusion techniques.
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CTLA41 go- codngDNA 7 DNA encoding a fusion protein in which 1gO Fc is |inked
to the solubl exttacellular domai nof CTLA4 Cl LA4-19gG protein 8 Fusion
protei n i wondvoshiebsG Fc is |inked to the sol ubl e extracerdmkatoosionern o
CTLAA EXAMPLE 1 A. Preparation of DNA fragnent encodi ng sol uble

extracel | ul ar domain of CTLA4 10 A DNA fragnent encoding a sol uble

extracel lul ar domain of CTLA4 was prepared by PCR wusing a prinmer (SEQ ID
NO 1) having a recognition sequence of a restriction enzyne, EcoRl, and a
codi ng sequence for a | eader sequence of CTLA4, and another priner (SEQ ID
NGO 2) having a Pstl recognition sequence and an anti sense sequence codi ng

for a 3' end off bidtasseel #BhRarRMdtRERIbAion P IR &sen%v&%xfﬂ:a B Bl eRP! at e

in the PCR was prepared by reverse transcri ptlon pol ymerase chain 15
react i on afigbud¥cRionssth ﬂlﬁreﬁ%mﬁmﬁ@@dmf@mmmemﬁs&ﬂioh%uéﬂasﬂms

| ynphocytes) of healthy adults. nl1RNA was isolated using a Tri Reagent
MRNA i solseltriemRinger’s(svisGon &hysiolégidally bafferddsalieyinan bd emgldyedO & ihjeélion
PCT/ KR2005/ 001627 | ynphocytes were washed with phosphate buffered saline
(PBS, pHsEsp)sionhmeyp be supplemeniall Wistswmhistaricgsicagiablendf nbrebsifigevigesity of she apsperisiony e

pi petting. The cell lysate was m xed with 0.2 m chl orof orm by vi gorous
shald ng, veéidhoewe dexempliftednbly sedivm crarborymesiydeelulesef eorbitch amil ndexeand dereddiiéniged
at 15,000 rpmat 4C for 15 min. The supernatant was transferred to a
1.5-n t gewensignxelghewolive erpopgnts; sigh popilyriaection srgpension iacude liprplilia Solve{sEO0 r pm
at 4C for 15 mrJ After L’Lé]@%d; pernatant was di scarwg t he peIIet was
washed wiSRFES Vi egtmyesuch as

et hanol ot PC The t ub was | t.ed twige.or.three tlmes and
Cennt {1 o S LS i‘me% olygeripi ot pmiog ol v sa e vdes

Si’ﬁkﬁfe"’ﬁa& ?%ﬁw%e%b Sgebto Ranls ”e‘g@%ﬁﬁ%e:"éegﬁ»if{“m?ﬂﬂmf
ST
g msS%ﬂmgep rﬁ‘%ﬂ@“ﬁ%%‘lusmg W§W8)'EEV?EQSL§?I°“

recogni tion seqyg ic8l cd %fﬁ@ﬁﬁég 15\%11&11? t\s{%glg‘}é thb @l JFG ste@d

another primer (SEQ ID NO 4 VI ng a recog equence and an
ant | Sens enj&eBlPieparation, such as a sterile injectable agueous or oleaginous suspension,  Such suspension

k)
7

may be formulated according to the methods known in the art, using suitable dispersing or wetting

agents (e.g., Tween 80) and suspending agents. The sterile injectable preparations may also be a

15 sterile injectable solution or suspension in a nop-toxic parenteralty-acceptable diluent or solvent, such as

a solution in 1,3-butanediol. The acceptable vehicles and solvents inchide mannitol, water, Ringer’s

solution and isotonic sodium chloride solution. In addition, sterile fixed oils may conventionally be

employed as a solvent or suspending medium. For this purpose, any bland fixed oil may be

employed, including synthetic mono- or di-glycerides. In addition, fatty acids, such as oleic acid and

20 glyceride derivatives thereof, may be used in the preparation of injectable preparations, like the

pharmaceutically acceptable natural oils (e.g., eﬁve oil or castor oil), and particularly, polyoxyethylated
derivatives thereof.

The aforementioned aqueous composition is sterilized mainly by filtration using a filter to

remove bacteria, mixing with disinfectants or in combination with radiation. The sterilized
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15 coding fora 3" end of 1gGL Fc. A cDNA tenplate in the PCR was prepared
by RT-PCR using nRNA extracted from peripheral blood cells (B | ynphocytes)
of patientw fvawirgrsa fever of unknown origin, who were pa/kRSMYESBH27 RT- PCR
was caned out using the sane reagents under the same conditions as in
Exanple 1, part A. 20 C. Preparation of gene encodi ng non-gl ycosyl at ed
CTLA4-1gG The DNA fragnent encoding the sol uble extracel |l ul ar donmai n of
CTLA4 and the DNA fragnent encoding the Fe region of .1gd were digested
with Pstl and ligated using T4 DNA |igase. The ligated DNA contained a

| eader sequence to facilitate protein secretion after expression. The

fusi on gepgpdgtReTENbe hitled TRALEH! V%S S&Q&?{n %@B JF;FH%P a]?}Q d
inserted inf% EgoR_UXbaI Zgrﬂ_sites glfe’ B?uesc |§30K I(+ A%legt actl%éggirllde?d}USA),
Whi ch i S phch@MER e iatdeedRMibdstidh B disbdhtd ibkietBEdiater ok ired RdE

PCT/ KR2005/ 001627 The whol e coding region was identified by DNA sequenci ng

(SEQ 1D NGO 7) .m&d&mmmmmymm@ﬁ&ngam,feﬂmm@e&mﬁmgwqow
desi gnated "CTLA4-1gG', whose predicted am no acid sequence is represented

by SEQ Dyeniyexatifie, afd prriehPilislflife, Ricyhameiiutical obmpisition § tha prsentTHddioh 8@y fbesi on

proteins In order to introduce a glycosylation notif into the Fe region
of | g3 , depbitizadr | Apreedsdvifregealryingmbeainyiss the sepsruf doeaing fistdrying andrsatoad i on
| eading to an amno acid substitution were prepared as follows: in the
nucl eot i d&vinge qdderciecsing, SEOcqmposition & heated paden PEsTIBTONVERTS; thbvernadt the
replaced with 10 AAC (Asn, N), a 583-585 codon (GCC, Ala) with AAC (Asn,
N), a 72¥conbdrynasep reaideal waistis regioved fronpibe drxerodugt) . a 793- 795 codon (GAG

) oo 1,00 e g P95.0%% RSB LIAGy Lk i S5 CT0E D @
o " RS B e B0 BB 5 e S e
P! 40 Ak B R 08 Rl Ak st b e I BPHOZES P50 O

will be apparent to those skilled in the art that the specific amount of the pharmaceutical composition to

be administered to a patient may vary depending on a phuality of factors, including, but not limited to,
desired biological activity, the patient’s symptoms and drug resistance,
A better understanding of the present invention may be obtained through the following
15 examples. It will be appavent to those skilled in the art that the following examples are provided only
to illustrate the present invention, and the scope of the present invention is not limited o the examples.
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ng-blg@-CH2-1 9 Priner leading to an N (asparagine) substitution for M
(medrionnme) sition 160 of SEQ ID NO. 6 ng-hlgd -CH22 10 Priner | eading

t oan. N( awpedoegimse)ssubsl i hni onf or A(al ani ne) at posi ti onl19 pE@fKRtRsHHHE. 6

ng- hl gGL- CH2-3 11 Primer leading to an N (asparagine) substitution for T
(tbreonine) at positi 43 of SEQ DNO. 6 ng-hlgd -CH3-1 12 Priner leading to
an N (asparagine) substitution for E (glutamc acid) sition265 of SEQ

I DNO. 6 nmg-hlgd@-CH3 2 13 Priner leading to a T (ftwnine) substiftition for
Y (uyptnphan) at posftim 99 of SEQ I DNO 6 ng-hl gd -CH3-3 14 Priner | eading
toaT(t hreoni ne)substi hrtionforF(phenyl al ani ne)at position 331 of SEQ DNO. 6
ng- bl g4 &6&A34p1isg Primer | eading to aN (aspargine) substitution forQ
(glufame) atposilion 346 of SEQ DNO. 6 5 d ycosyl ated fusion proteins of
the present invention were prepared by PCR using the cloning vector
carrying CTLA4-hl gG coding DNA, Prepared in Exanple 1, as a tenplate, and
oligonucleotides listed in Table 3 afABLERers. In detail, each glycosyl ated
fusion protein was prepared as follows. (1) CTLA4-hlgGd (G variant): one
gl ycosyl ation notif whdormstiatongrimes ngd i the propratiGBFQTLIG-IED NO 9) desi gned
to have a nucl eoti de sequence containing a substitution of AAC (Asn, N) for
4785 480 nucl eoti des (ATG Met) positioned at the Fe region of 1gG (SEQ ID
NGO 5). (2y CTtA4=TtgGGg var ant)y—two ghycosytratTonnotifs—werne
created ud ﬁgnﬂplﬁmmo,ﬂlﬁs(S% IID NOS: 12 and 13)Deetemmgned to have nuclieot i de
sequences |cantaining. subst tions. of ] T for
793- 795 nuc G, )C@ﬁ@ms@@’%?fﬂwwwbé@sﬂm@@@ﬂimfcwwdaﬂw
respectivgl %@9%%%%%&%0%& ?ﬁhEoomitd’ egion of IgG (SEQ I D NG 5) 26 \\O

2005/ 116078 PCT/ KRZ005/ QUI627 Chndinin -2 oF ]%mﬂgéadnam
gl ycosy! atji cheokBedRPslerle 2rqajed Iijeués‘llﬁng prltrgrée%s (SEQ I D NCS: P%%%“M)

desi gned t = ide.s egg;e.nces._cmm_nJ_ng_subsu_Lul_Lans_oL_AOC
oligo IgG1-F-Pst1 3 ptaining the 5* end of the IgG hinge region and a Pstl site
oligo TeG1-R-Xbal 4 Confaining the 3’ end of IgG and an Xbal site
TeG-coding DNA § | DNA encoding wild-type IgG
IeG protein 6 ‘Wild-type IgG protein
41gGodingDNA| 7 DNA encoding a.ﬁlszon protein in which IgG Fc is linked fo the soluble
extracelnlar domain of CTL.A4
415G protein 2 Fusion proten in which IeG Fe is lnled to the scluble extracellnlar domain o
CTLA4
EXAMPLE
A. Preparation of DNA fragment encoding soluble extracellular domain of CTLA4
10 A DNA fragment encoding a soluble extracellular domain of CTLA4 was prepared by PCR

using a primer (SEQ ID NO: 1) having a recognition sequence of a restriction enzyme, EcoRI, and a
coding sequence for a leader sequence of CTLA4, and another primer (SEQ ID NO: 2) having a Pstl
recognition sequence and an antisense sequence coding for a 3’ end of the soluble extracellular domain
of CTLA4. A cDNA template in the PCR was prepared by reverse transcription polymetase chain
15 reaction (RT-PCR) using mRNA extracted from mononuclear cells (T lymphocytes) of healthy adults.
mRNA was isolated using a Tri-Reagent mRNA isolation kit (MRC, USA). First, 2x107 human T
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(Thr, T) and ACC (lhr, T) for 895-897 nucleotides (TAC, Tyr) and 991-993
nucl eotides (I TC, Phe), respectively, positioned at the Fe region of 1gG
( SEQ | DNGwobnos/bi6¢7s) CTLA4-hlgG A (G4 variant): three ghygrRWoSbI16Ey Mot i fs
were created using priners (SEQ ID NOS: 9,12 and 13) designed to have

nucl eoti de sequences containing substitutions of AAC (Asn, N, AAC (Asti,
N) and ACC (Thr, T) for 478-480 nucl eotides (ATG Met), 793-795 nucl eoti des
(GAG, du) and 895-897 nucl eotides (TAC, Tyr), respectively, positioned at
the Fc region of 1gG (SEQID NO 5). 10 (5) CTLA4-hlgG G5 (Gb variant):
four glycosylation notifs were created using prinmers (SEQ ID NOS: 9, 12,

of “Anc (IRt ek e SR TP e P SRR RS Wb o0
nucl cot | Haar e Wit gt MERPR R st R AR A SRRl e

posi ti an A Rt R e RS o, MY coBlitughBal(18 06Tl 4h 9166 (G5
variant): fi1Ve glycosylation notifs were created using priners (SEQ ID
NOS: 9, 104id2, i3 fpenddy wiastamaed @ HayEmb bk enibied ewite QSemt éspropambhiand ng
substitutions of “AAC (Asn, N}, AAC (M, N), AAC (Asn, N, ACC (Fir, T) and
ACC A Thr cenfifiredrat 43 m fucCdat | Tigdn. ( Afits thd/Bipematett3vdsQfiscamdeal, detpelie swag GCC,
Ala), 793-795 nucl eotides (GAG du), 895-897 nucleotides (TAC, Tyr) and
991- 993 muasHed stithdeml ¢fTifigle-ditille)l watee SIS itreaddywittp 6% ethannb@5%tDERE  Fbe tubgi on
20 of IgG(SEQ DNO 5). (7) CILA4-hlgG G/ (G7 variant): six glycosylation

noti fs weve inverslt dceuai thige gimesnand cguSifgzed | 4D 1808 non ag 4°C for 151min. 1 Aftemigie 14)
designed to have nucl eoti de sequences containing substitutions of AA

(Asu, N) supsmaantsues congletelxagngvadthe RNA psliet wengir-fitiedny remqrigragpaining) ethanel an

Cifx, T) for 478480 nucleotides (ATG Met), 583-585 nucl eotides (GCC,

Al a), 727issoredin 0 DEPGagaterBoW. Thy ) 27 WD 2005/ 116078 PCT/ KR2005/ 001627
793- 795 nucl eotides (GAG du), 895-897 nucleotides (TAC, Tyr) and 991-993
nuci%ot i des (I'TC, Phe), respectively, positioned at the Fc region oflgG

(S50 1010 ) gl oA IG5 8 gL ABlloriga =, 8 1505 G, 1ot 1
PRI T R R S

1D NO: 3) having a Pst] recognition sequence and a sequence coding for a 5’ end of IgG1 Fe, and

another primer (SEQ ID NO: 4) having an Xbal recognition sequence and an antisense sequence
15 coding for a 3' end of IgGl Fe. A ¢DNA template in the PCR was prepared by RT-PCR using
mRNA exiracted from peripheral blood cells (B lymphocytes) of patients having a fever of unknown
origin, who were in recovery. RT-PCR was carried out using the same reagents under the same

conditions as in Example 1, part A.

20 C. Preparation of gene encoding non-glycosylated CTLA4-IgG
The DNA. fiagment encoding the soluble extracellular domain of CTLA4 and the DNA
fragment encoding the Fe region of TgG1 were digested with Pstl and ligated using T4 DNA ligase.
The ligated DNA contained a leader sequence to facilitate protein secrefion affer expression. The
fusion gene fragment thus produced was digested with EcoRI and Xbal and inserted into EcoRI/Xbal
25 sites of pBluescript XS () (Stratagene, USA), which is a commercially available cloning vector.

24



(Thr, T) and AAC (Asn, N) for 478-480 nucl eotides (ATG Met), 583-585

nucl eotides (GCC, Ala), 727-729 nucleotides (ACC, Thr), 793-795

nucl eot i d@® 6360718 u), 895-897 nucl eotides (TAC, Tyr), PCAMRDIB001627

nucl eoti des (FTC, Phe) and 1036-1038 nucl eotides (CAG G n), respectively,
positioned at the Fc region oflgG (SEQ ID NO 5). 10 . The PCR was carried
out as follows. To a PCR tube, 1 pl of CTLA4-hlgG DNA (2.2ng), 1.25 U Pfu
DNA pol ynmerase (Stratagene, USA), 4U Pfu DNA |igase (Stratagene, USA), | JA
of lox reaction buffer for Pfu DNA |igase, 10 of each prinmer (10 pM, and 2
pl of dNIP (each 10 mMV) were added, and triple distilled water was added

04c 1 m A BR B g e A e (L R 7 B AR
at 15 618@%$dhmﬁuﬁﬁoﬁg&&£h htYIItA AR ShRREHeoR] @hiné 8Gd §gentd i n.

The PCR ucts t fai ned were subjected to sequence analysis to

determ n%%&ﬁi@{b Fg)ageyd. ation motif was successful u lyinserted.
EXAMPLE 3 20 A pression and purification of glycosylated CTLA4-1gCr
fusion Proteins To express glycosylated CTLA4-19gG fusion proteins in

Chi nese hanster ovary K1 cells (CHO Ki, ATCC CCL-61, Ovary, Chinese

hanst er EXAMPIE 2t Preparationes plycqsphtebS T ApigGdBsitn fropinpl asmid  DNA containing a
CTLA4- hl gG fusion gene into which a glycosylation notif was inserted was 25
isolated fromtransfornmed E. coli, and digested with EcoRl and Xbai. The

t hus- obt ai ned CTLA4- 28 WD 2005/ 116078 PCT/ KR2005/ 001627 hl gG fusi,on gene
was inserted i hneodEspmodes gwostasionmotiintg fheky regiorsf BEH; SHEARSEEHAVIPETR 3

(I'nvitrogen, USA). The resultin Ssi on vector, r.e des nat ed as
pCT41 g- CRudlstidsgseaansaFeriamings; ?rﬁﬁ%m @ﬁﬁgﬂgﬁ’eanp@?’@? : %%W AEPas) P‘%ssion

Cet e gl K%?Sﬁ@ﬁ?ﬂ%# gia?@%%@aa@fi%@i@%%%ﬁ@ gnet
of E?Lﬁ%ﬁﬂ@%ﬁaﬁ%% et B R o C T R S Rach BEER 1
E'e? el | AR 1% S%‘%Zéé&( ?E&%OW&%&&Q%@WH (pe TP el <

ACC (Thr, T), 2 991-993 codon (TTC, Phe) with ACC (Thr, T), and a 1036-1038 codon (CAG, Gin)

with AAC (Asn,N). Information on these primers is given in Table 3, below.

15
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10 FBS- cont ai ni ngDMVEMYedi UM | na sennn-fine DVEM 12 g DNA of any one

of pCT41 g-& to B plasm ds was m xed with 2-25 pi of |ipofectanine (G bco
BRL, USA)woanek/ieegbat ed at room tenperature for 15-45 pgwkikmos/ansa7DNA

| i posonme conpl exes. Then, the resulting conplex was added to the six-well
pl ates. After an incubation period of 5 brs, the cells were refed with 20%
FBS- contai ni ng DVEM nedi um and further cultured for 18-24 his. Thereafter,
the cells were cultured in 15 10% FBS- cont ai ni ng DVEM suppl enmented with 3
ng/ M geneticin (418, G bco BRL, USA) for three weeks. Fornmed col onies
were sel ected and isol ated, and then propagated. \Wether or not a fusion
gene was expressed was eval uated by EpAf#g4isi ng peroxi dase- |abel ed goat
anti human 1gG (KPL, USA). ELI SA was caned out as foll ows. Fi rst, 1 ng/m

of goat anti - humdaiafolrgsEcnes prithérsibse@intie: qum%% %

bi carbonate, and 100 | of t%e di | uent gguo into 96- wel |
flexible plate (Falcon, USA). After bei ng seal ed wth saran wap, the

pl at e was i pcubated—at ’“6“' ever—16—-hrs—to—allow-the bottomof the plate
to be coat ed wiPtiherbave a\sf“ gjdy. Then, the pl ™eRpa@s washed three tines
with a washing buffer (1ix ™ 1% Tween- 20- containin phosphat e buffened

sal i ne (PBS | o] Bhinletileading) toban TN @parfeh8). jorl %or ME®ethi FBS,
50 | Tween- 705'183%@1&%3 % gﬁ@nw@bﬂsmmcjsof a cul ture supernin':ng)nt was

added to the fiTst 25 watt—ar ;»...." e mu: 2. 0.01
g/ 1 of humap mgeGISEgda,| USA) QEZQIﬁINB TTIve o s 1607
PCT/ KR2005/ BO1627 _cont rlol_anh re fluid of non-transfected CHO K1

cel s as a hegatioiereantr oy WefEednadeg oanN fesermeine gbstttonior T @stnigarmpdte]  Af t er
di lutions were corrpl et ec, t he4D@SEWIPINOf4 exi bl e pl ate (Fal con, USA) Nas

wr apped with foi Bat ed | arimdr/kadihOtb ad NIidsparifneg bubsiHaR! for e Selemic W & ¢ he
washi ng buf f e?’gfﬁﬁlé%a'ﬁ res? PRanes dassphehe! ed “goat antol “humanl gG { KPL,
h A

USA) was di futedto1+-5000—wirtgthe-ci-Haent—buffer 5100 pl oflthe
di | uent was| atghigS1CEBea¢h el | Hm\%rr%dmg bSTWGTSBW‘“MWWPB%}W% B7C for
one hour. ter the reactiof %\‘75 1%t ed, the pl ate was developed wth a

TMVB ni cr owe| %ﬁg@fﬁﬁg& %ub tTrigerdeading (pg T BmeoiiPUbSTHGH/AY F (pADSOnhmmAtoth S
nmeasured at ot using a mMEoASHYIANS.6r eader (BIO RAD Model 550, | Japan)

to determ ne whet her a Tuslon HRawE.Hek R by Skl | evel s
of the fidsitHGeHEF G1523460%&(ﬁ$ shown Tn iy 2, Qt% %% 5 imant was

expressed |inthehtghesttevels nwed by & G4 (@0 and G3 varj ants.
The G, G5, G/ and GB variants were found to be rarely expressed

5 Glycosylated fusion proteins of the present invention were prepared by PCR using the
cloning vector carying CTLA4-hlgG-coding DNA, prepared in Example 1, as a template, and
oligonucleotides listed in Table 3 as primers.

In detail, each glycosylated fusion protein was prepared as follows.
(1) CTLA4-hIgG-G1 (G1 variant): one glycosylation motif was created using a primer (SEQ
10 ID NO: 9) designed to have a nucleotide sequence containing a substitution of AAC (Asn, N) for 478-
480 nucleotides (ATG, Mef) positioned at the Fe region of IgG (SEQIDNO: 5).
(2) CTLA4-hIgG-G2 (G2 variant): two glycosylation motifs were created using primers
(SEQ ID NOS: 12 and 13) designed to have micleotide sequences containing substitutions of AAC
(Asn, N) and ACC (Thr, T) for 793-795 nucleotides (GAG, Glu) and 895-897 nucleotides (TAC, Tyx),
15 respectively, positioned at the Fe region of IgG (SEQ ID NO: 5).
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EXAMPLE 4 15 A. Western bl ot anal ysis An expressed protein was purified by
i nmunopr eci pitation and subjected to Western blotting First, 50 }d of
protei n AvBeplsriess beads were placed into a 1.5-ml tubecwmixmdsyiitiy 100 pl
- of buffer A (0.05 Mboric acid, 4 MNaCl, pH 9.0), and centrifuged at
13,000 rpm for about 10 sec. After the supernatant was discarded, this
step was repeated three tines. Each protein sanple was m xed with 20 the
equi librated protein A Sephanse beads and i ncubated at 4C for 3 hrs with
rotation to induce binding. Then, the reaction m xture was centrifuged at
13,000 rpm and the beads were washed with buffer A three tinmes. The beads

were m xed wt biaf f-er . "éHT}n% speg@ Lated ghtric

acid, 0.3 M\lac@) pII| %.%%g@gn@c%aﬁﬁt?ftﬁggy@%& Oogﬂrpm E:o el H%gg g%éﬁnd

pr ot ei nserF KoL 9 anP I HtREiShed JRIE niBISoHTE ¥@fleritbd dnfthid i bBiutiGRYFAE Ng 5%
(3-ner eagst -ct)-j(;t hanol , lg%i Igd fI%Ir 5 m n,ﬂL and 25 ‘subj ectned to reduced SDS-PAGE.

A 3.5% Agm:v,l EhA RO ) Hr 8951897 SublctidHTACH Tyr) hd/0¥1 905 hucledBdI A0, Fhé)] 16078
PCT/ KR2005/ (;[81627 was E})sed as. a stack% ggl?r)and a 10%Acryl am de ge)l;L (1.5

M Tris HekpettiatyBpoSitiofbd4BtheF SEon ofigG (BBIDNS: H. running gel . After

el ectrophoresis, proteins were elechn-transferred onto a 0.4-m Westran

( PVBF transf er (dr€nmiiAdrdG-S83)G34fariard): bre gycogfiomtmotifteerb lcmatedwasing paroed
with 5%skimmlk for 1 hr. After being washed with washing buffer (0.1%
Tween- 20(SBQIPNOSphdRend i) designad setiavavajcleptidesequenaep pamtaining suibsifuions g HAC

i ncubated in a 1: 2000 dilution of peroxidase-I|abel ed goat anti-human |gG
(KPL,  Ugisn, XeAAL (s, Nised ACEH(TNaE) eS80 wraloptighs AT MBI 7PE793 Micleatides nes,
and devel oped at room tenperature for 10 mip with 15 m of _a col ori

agent,  wiivAGh Gl andh B-807 ke e (G TocBaRTERsBEPosiioaReat o Fowere chied pas
substratfstlﬁlh (§E§%CR LABORATORI ES, USA). The reaction was termnated with
triple-d MY ¥ater. The results are given in FIG 3. 10 EXAMPLE 5:

Negur el of TR R ARl TR L AR e o
LSOO D RO, L RESRabBRpBe gL pbeg bl gl
i, and B A N T B e ) T S ot AT,
ELI SA pr geephsrfcRstided (GAG QS §35-867 fucleotides (TAC, Tyr) and 991-993 nucleotides (TTC,

Phe), respectively, positioned at the Fc region of IgG (SEQ ID NO: 5).

15 (6) CTLA4-hIgG-G6 (G6 variant): five glycosylation motifs were created using primers

(SEQIDNOS: 9, 10, 12, 13 and 14) designed to have nucleotide sequences containing substitutions of
AAC (Asn, N), AAC (4sn, N), AAC (Asn, N), ACC (Thr, T) and ACC (Thr, T) for 478-480
nucleotides (ATG, Met), 583-585 nucleotides (GCC, Ala), 793-795 nucleofides (GAG, Glu), 895-897
nucleotides (TAC, Tyr) and 991-993 nucleotides (TTC, Phe), respectively, positioned at the Fe region
20 - ofIgG(SEQIDNO: 5).

(7) CTLA4-hIgG-G7 (G7 variant): six glycosylation motifs were created using primers (SEQ
IDNOS: 9, 10, 11, 12, 13 and 14) designed to have nucleotide sequences containing substitutions of
AAC (Asn, N), AAC (Asn, N), AAC (Asn, N), AAC (Asn, N), ACC (Thr, T) and ACC (Ttr, T) for
478-480 nucleotides (ATG, Met), 583-585 nucleotides (GCC, Ala), 727-729 nucleotides (ACC, Thr),
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4). As shown in FIG 4, the &, G3 and & variants had increased serum

| evel s, whereas the @ variant displayed reduced blood circulation tinme
conpar ed wo fob®1mebisd type. In particular, the Q@ 20 varrGmkrmehodisized t he
hi ghest circulation tinme. 31 WO 2005/116078 PCT/ KR2005/ 001627 I ndustri al
Applicability As described hereinbefore, the glycosylated fusion proteins
according to the present invention are able to reduce dosage and

adm nistration frequency in clinical applications because they have high 5
in vivo stability. 32 WD 2005/116078 PCT/ KR2005/001627 Cainms 1. A

gl ycosyl ated i mmunogl obulin or a fragnment thereof, in which an

i munogl r4osl e } hfl ns
sel ect edqujrﬂégns]r&%uﬁ}eéa%clregs%Agge{ﬂ?Szﬁﬁgﬂg\?u%n&rsmoggc R 95N9ﬁ%9§3ﬂlﬁa%gzg§5 63/2991

F331T angh&B4Sbhtively, pasitbinkd SRV HeYeetn WEREMEBOFING: 5). The gl ycosyl at ed

i nnzunogi obul i n or” the fragnent thereof according to claim1, wherein the

| mmunogl obul i n(8)aTTIFALHIGGTY (GBeRriai): mmgya&yldu@&qoﬁﬂmmfm&%m@pm&m 19.
10 3. The gl ycosyl ated 1 nmunogl obulin or the fragnment thereof according to

claiml GEQID NbO®r&ilg, ihelX naghteatd 15 dasipried tp have wrlectitle séqubhiks endaidingg a
gl ycosyl ated i munogl obulin or a fragnment thereof in which an

i mminog| sibwtititiony ef AAGH(As DIPAAEI(Ag, D AAC (A B), AAG OGN AGEHTHY, XAUR s
selected fromthe group 15 consisting of ML6QN, A195N, T243N, E265N,
Y299T, FEBLTemd AL 6hm, N%fcmda&ﬂ%m&leot;des TG, éﬁ%ﬁmcm@%@c%o@e} di ng

to claim4, wherein the |rmuno% obulin variant conpri ses mno aci d

sequence TET 3§E€9°]I31!§1 ACGQ Thpo7%- 79T peclqofiges 4646 G 9§'§972P eél(T%C Takr ei n
: qu}‘ ![ aggg{lé IS an Fe %{eggvéé%ﬁégg%&%%&s%gg ]%)s, i on e){g&ﬁrﬁofe%r d as a
Fcregion of IgG (SEQ IDNQ: 5).
10 The PCR was carried out as follows. To a PCR tube, 1 ul of CTLA4-higG DNA (2.2ng),
1.25 U Pfu DNA polymerase (Stratagene, USA), 4U Pfut DNA ligase (Stratagene, USA), 1 pi of 10x
reaction buffer for Pfi DNA ligase, 1 pl of each primer (10 pM), and 2 pil of INTP (each 10 mM) were
added, and triple distilled water was added to a final volume of 20 pl. PCR conditions included two
cycles of 3 min at 94°C, 1 min at 61°C and 1 min at 65°C, and then 29 cycles of 1 min at 94°C, I min at
15 61°C and 7 min at 65°C, followed by final elongation at 65°C for 15 min. The PCR products thus
obtained were subjected fo sequence ana]ysm o determine whether a glycosylation motif was
successfully inserted.

EXAMPLE 3
20
A, Expression and purification of glycosylated CTLA4-IgG fusion proteins
To express glycosylated CTLA4-IgG fusion proteins in Chinese hamster ovary K-1 cells
(CHO-K1, ATCC CCL-61, Ovary, Chinese bamster Cricetulus griseus), pBluescript KS II(+) plasmid
DNA containing a CTLA4-hIgG fusion gepe info which a glycosylation motif was inserted was
25 isolated from transformed E. cofi, and digested with EcoRI and Xbal, The thus-obtained CTLA4-
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I mmunogl obul in or a fragnent thereof in which an i munogl obulin vari ant
having a nodified amno 33 WD 2005/116078 PCT/ KR2005/ 001627 aci d sequence
form ng owe @os/neo® Asn X Serl Thr sequences (Xis any anmpur/KR2005/ex6tudi ng
proline) is additionally glycosylated, with (b) at |east one biologically
active protein or a portion thereof 8. The glycosylated fusion protein
according to claim7, wherein the i munoglobulin variant 5 conprises one
or nore am no acid nodifications selected fromthe group consisting of
ML60ON, A195N, T243N, E265N, Y299T, F331T and B46N. 9. The gl ycosyl ated
fusion protein according to claim? wherein the inmunoglobulin variant

conpri se §§§\§ﬁ£‘.'§e%% Qimd0e IgF(ggM ted
fusion prﬁl(%te}gl n a%e glgsng to claim erern %I%e flag)#e%sﬁﬁgecg;rr] p%rtlon
11. The ghyeoeH!Ed Qﬂhn? r@dsﬁn%&ﬁ@g%@aes@arsd@ﬁnﬁx -GP S G8 Pladohigs.

15 blolog callly b%

portion of the active protein1s a soluble extracellular

domai n 1&@%%@&, MOSYT4¢-6d rédssibRantkpleSion vBaeowsl digosited 6f tBé Koka® Culldre

wherein the biologically active protein is selected fromthe group

consi st i Mgnt@fof MicosheBi (KEEM) in Ma3ti) 2064 uiyt thkprovisionsat the BldapastQreaty and
y-interferon, colony-stinmulating factors, platelet-derived growh factor

( PDGF) , pdsigaplaotdaspaamnbar KCEMIA6Tg proteins (s), insulin, plant proteins,
tumor necrosis factor (TNF) and its mutant alleles, growth factors,

hor nones, cal citonin, calci toni n gene rel ated peptide (CGRP), synthetic
enkephal in, somatonedin, erytlvopoietin, hypothal anus rel easing factors,
prol actin, chrBalenspstienrsde WO m@ﬁ@ﬂ(’fmgen activating agents,

O et BB ) Sl e s
i ch Vg Sl e gy Rl 4TS e%&“s' ‘;’v?eafﬁérﬁ‘%ﬁioa #d‘%f?%ssqnﬁﬁ#’gc bRy One
of l%l ai H%Bgéﬁmﬂ'%gﬁﬁﬁl\lfﬂm%% bi{'laase%}ris BI\QEM? £3 gﬁthof f{:@%& 20
G8 plasmids was mixed with 2-25 ul of lipofectamine (Gibco BRL, USA), and incubated at room
temperature for 1545 min to form DNA-liposome complexes. Then, the resulting complex was
added to the six-well plates, After an incubation period of 5 hrs, the cells were refed with 20% FBS-
containing DMEM meditimn and further cultured for 18-24 tws.  Thereafter, the cells were cultured in
15 10% FBS-containing DMEM supplemented with 3 mg/ml geneficin (G418, Gibco BRL, USA) for
three weeks.  Formed colonies were selected and isolated, and then propagated.

Whether or not a fusion gene was expressed was evaluated by ELISA using peroxidase-
labeled goat antiwman IgG (KPL, USA). ELISA was carried out as follows. First, 1 mg/ml of
goat anti-human JgG was diluted to 1:2000 with 0.1 M sodium bicarbonate, and 100 il of the diluent

20 was aliquotted into a 96-well flexible plate (Falcon, USA). Afier being sealed with saran wrap, the
plate was incubated at 4°C for over 16 hrs to allow the bottom of the plate to be coated with the
antibody. Then, the plate was washed three times with a washing buffer (1x 0.1% Tween-20-
containing phosphate buffered saline (PBS)), and 100 pl of a dilution buffer (48.5 mi 1x PBS, 1.5 ml
FBS, 50 pd Tween-20) was added to each well. 20 pl of a culture supematant was added to the first

25 well and serially diluted using a micropipette.  0.01 pg/id of human IgG (Sigma, USA) as a positive
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5 14. A DNA encoding the glycosyl at edf usi onprotein according to any one of
clains 7 to 12. 15. A reconbi nant expression vector conprising the DNA
encodi ng wbeobumbes protein according to claim 14. 10 PeT/KEmoseaerbi nant
expression vector according to claim 15, which has accessi on nunber

KCCM 10572. 17. A host cell transfornmed or transfected wth the reconbi nant
expression vector according to claim15 or 16. 15 18. A nethod of
preparing a glycosylated fusion protein, conprising culturing the
transforned or transfected host cell according to claim17 and isol ating
the glycosylated fission protein froma resulting culture. 20 19. A

0 TR SR oo g i geeaaia
PCT/ KR20 S i SL ;

T OBt S Wy e S o A SRR A, amiioon
Gycosyl a e iR Rkdd bt 37°E T REIA A8 Washe Wi fhé Washidgdufiairee 0>

PO52MEDO3PCT <150> KR- 10- 2004- 0038833 <151> 2004-05-31 <160> 31 <170>
Kopat ent péosddabd-labeielllddat abti-human 1gG (KPL, USA) was diluted to 1:5000 with the diluent buffer, and
5 100 pl of the diluent was added to each well, wrapped with foil and incubated at 37°C for one hour.
After the reaction was completed, the plate was developed with a TMB microwell peroxidase substrate
system (KPL, USA). Absorbance was measured at 630 nm using a microplate reader (Bio-RAD,
Model 550, Japan) to determine whether a fusion gene was expressed and the expression levels of the
fusion gene (FIG. 2). .
10 As shown in FIG. 2, the G1 variant was expressed in the highest levels, followed by G2, G4,
GO and G3 variants,. The G5, G6, G7 and G8 variants were found to be rarely expressed.

EXAMPLE4

15 A. Western blot analysis
An expressed protein was purified by immunoprecipitation and subjected to Westem blotting.
First, 50 pl of protein A-Sepharose beads were placed into a 1.5-ml tube, mixed with 100 p of buffer A
(0.05 M boric acid, 4 M NaCl, pH 9.0), and centrifiiged at 13,000 rpm for about 10 sec.  After the
supernatant was discarded, this step was repeated three times, Each protein sample was mixed with
20 the equilibrated protein A-Sepharose beads and incubated at 4°C for 3 hrs with rotafion to induce
binding, Then, the reaction mixture was centrifiiged at 13,000 rpm, and the beads wete washed with
buffer A three times.  The beads were mixed with 20 pl of buffer B (0.05 M sodium phosphate, 0.05
M citric acid, 0.3 M NaCl, pH 3.0), and centrifuged at 13,000 rpm to elute bound proteins.  The eluted
protein sample was mixed with 5x buffer containing 5% B-mercaptoethanol, boiled for 5 min, and
25 subjected fo reduced SDS-PAGE. A 3.5% Acrylamide gel (0.5 M Tris-HCI (pH 6.8), 0.4% SDS)
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<211> 24 <212> DNA <213> Artificial Sequence <220> <223> priner, oligo
CTLA4- F- EcoRI <400> 1 ccggaattca tgaggacctg gccc 24 <210> 2 <211> 30
<212> DNAwe2b@&#18ei fici al Sequence <220> <223> pri ner pCI/KRmOZ0L16%Y- R- Pst |
-1 WD 2005/116078 PCT/ KR2005/ 001627 Sequence Listing <400> 2 ctctgcagaa
tctgggcacg gttcaggatc 30 <210> 3 <211> 25 <212> DNA <213> Artificial
Sequence <220> <223> priner, oligo 1gd-F-Pstl <400> 3 atctgcagag
cccaaatctt gtgac 25 <210> 4 <211> 34 <212> DNA

was used as a stacking gel, and a 10% Acrylamide gel (1.5 M Tiis-HCI (pH 8.8), 0.4% SDS) was used
as a running gel. After electrophoresis, proteins were electro-transferred onto a 0.4-um Westran
(PVDF transfer membrane, S&S) for 2 hrs at 350 mA.  The blot was blocked with 5% skim milk for 1
hr. Afier being washed with washing buffer (0.1% Tween-20, 1x phosphate buffered saline) three

5 times, the blot was incubated in a 1:2000 dilution of peroxidase-labeled goat anfi-hvman IgG (KPL,
USA) for 1 hr. The blot was washed with washing bﬁﬁ'er three times, and developed at room
temperature for 10 min with 15 mi of a coloring agent, which was made according to a recommended
usage method using a DAB substrate kit (VECTOR LABORATORIES, USA). The reaction was
terminated with triple-distilled water. The results are given in FIG. 3.

10

EXAMPLE 5: Measurement of serum hatf-lives of glycosylated CTLA4-hIgG fusion proteins in mice

Serum half-lives of glycosylated CTLA4-hIgG fision proteins were measured in mice as
follows. Each fusion protein was intraperitoneally injected info mice (ICR, Samtako Inc., Korea) in a
15 dose of 0.2 mgrkg.  Blood samples were collected at given points in time for a mininmm of 50 hrs, and
protein concentrations were determined according to the same ELISA procedure as in Example 3 (FIG.
4).
As shown in FIG. 4, the G2, G3 and G4 variants had increased serum levels, whereas the G1
variant displayed reduced blood circulation time compared to the wild type. In particular, the G2

20 variant exhibited the highest circulation time.
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<213> Artificial Sequence <220> <223> priner, oligo Igd-R-xbal <400> 4
gctctagagc tcatttaccc ggagacaggg agag 34 <210> 5 <211> 1068 <212> DNA

<221> CDS <222> (1)..(1065) prcaadraobyddiea7l d -2
WO 2005/ 116078 PCT/ KR2005/ 001627 Sequence Listing <400> 5 cag atc acc ttg

<213> Homgoees/Aees<220>

aag
Ser
acg
Ser
cag
Pro
gat
Lys

gag

tct ggt ccc acg
Pro Thr Leu Val
tct gga ttc tca
Phe Ser Leu Ser
cca gga cag gcc

"o Byl

Arg

Tyr Ser Pro Sex

ctg
Lys
ctc
Lys
ctg
Gu
tct

gtg aaa ccc aca cag 48 dn Ile Thr Leu Lys Gu
Pro Thr dn 1 5 10 15 acc ctc acg ctg acc tgc
agc aaa agt 96 Thr Leu Thr Leu Thr Cys Thr Phe
Ser 20 25 30 gga gtg ggt gtg ggc tgg atc cgt
gag 144 Gy VvVal dy Val Ay Trp Ile Arg A n
35 40 45 tgg ctt gca ctc att ttt tgg gat gat
192 Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp

50 55 60

As described hereinbefore, the glycosylated fusion proteins according to the present invention

are able to reduce dosage and administration frequency in clinical applications because they have high

in vivo stability.
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ctg
Arg
gtc
Lou
gga
Tyr
ggc
Adn
act
Hi s
gtc
Phe

agg
Thr

ctt
Thr
tac
Ser
cag
Ay
cac
Thr
tto
Leu

acc age ctc acc atc acc aag gac acc tcc aaa aac cag gtg 240 Leu
Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn dn Val 65 70 75 80
and 200711888 aac gtg gac cct gcg gac ace gcc aca pcaiKrabs/@ae7 Val
Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr 85 90 95 tgt
agt gtt gaa gga tat ggc caa ggt tac cgc ttt cac tcc 336 Cys Ay
Val Qu dy Tyr Ay An dy Tyr Arg Phe H's Ser 100 . 105 110 tgg
gga acc ctg gtc acc gtc tgc tca gag ccc aaa tct tgt 384 Trp Ay
Thr Leu Val Thr Val Cys Ser Qu Pro Lys Ser Cys 115 120 125 gac aaa
aca tgc cca ccg tgc cca gca cct gas etc ctg ggg 432 Asp Lys Thr

ro Pro Cys Pro Ala Pro Gu Leu Leu Gy 130 135 140 gga ccg tca
ClcCc ttc ccc cca aaa coo aag gac acc ctc atg 480 Gy Pro Ser Val
Phe Pro Pro Lys Pro Lys Asp Thr Leu Met -3 WD 2005/116078

PCT/ YR2005/ 001627 Sequence Listing 145 150 155 160 atc tee egg ace cct gag
gtc aca tgc gt g, Al@y@tlgeRngineldttincae Sagen therebRin Aich BarimPuao@butival
Thr Cys Val Val Val Asp Val Her H's 165 170 175 gaa gac cot gag gtc aag
ttc aac wglnt acmpistgoae oggnorg amigagidytngdificionsGelectad oy the @raup \ahsidiiys oPhe

Asn
eggs

Au

10

15

20

Trp

gag
Au

Tyr Val Asp Gy Val du Val 180 185 190 cat aat gcc aag aca aag cog

YAGON 241 SSHCT243N, BRACNAY2PH ak336 P and GF46Nps addionally\elycTylatelys Pro Arg
G n Tyr Asn Her Thr Tyr

2. The glycosylated immmunoglobulin or the fragment thereof according to claim 1, wherein

the immunoglobulin variant comprises an amino acid sequence of SEQ IDNO: 19.

3. The glycosylated immunoglobulin or the fragment thereof according to claim 1 or 2,
wherein the fragment is an Fe portion.

4. A DNA encoding a glycosylated immunoglobulin or a fragment thereof, in which an
immunoglobulin variant, comprising one or more amino acid modifications selected fiom the group

consisting of MIGON, A195N, T243N, E265N, Y299T, F331T and Q346N, is additionally
glycosylated.

5. The DNA according to claim 4, wherein the imnounoglobulin variant comprises an amino

acid sequence of SEQ IDNO: 19.

6. The DNA according to claim 4 or 5, wherein the fragment is an Fe portion.

7. A glycosylated fusion protein formed as a result of linkage of (a) a glycosylated

immunoglobulin or a fragment thereof, in which an immunoglobulin variant having a modified amino
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195
672
215
Lys
240
Au
tac
Thr
ace
Cys
age
Asn
t oo
Asp
PCT/
cag
Ay
tacs

10

15

20

25

200 205 cgt gtg gtc age gtc ctc ace gtc ctg cac cag gac tgg ctg aat ggc
Arg Val Val Her Val Leu Thr Val Leu Hs Gn Asp Trp Leu Asn Ay 210
220 agp Wegiibké® aag tgc aag gtc tcc aac aaa gcc ctc peasrmos/eas7at c 720
G u Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile 225 230 235
gag aaa ace ate tcc aaa gcc aaa ggg cag coo cga gaa cca cag gtg 768
Lys Thr Ile Ser Lys Ala Lys Gy Gn Pro Arg GQu Pro Gn Val 245 250 255
ace ctg ccc cca tee egg gag gag atg ace aag aac cag gtc age 816 Tyr
Leu Pro Pro Her Arg Au Gu Met Thr Lys Asn G n Val Ser 260 265 270 ctg
tgc ctg gtc aaa ggc ttc tat ccc age gac ate gcc gtg gag 864 Len Thr
Leu Val Lys Gy .Phe T I P HE : . o/ 100 gag
sat Shraeciol e ol o i ohBol @ity i i i),
Ay G R : . RPQrgtg ctg gac
gac %@d“?%%@%&’ﬁ’?%“ﬁ‘{”?‘ i l‘%% énegﬁg‘éoéét&gy %% lgr?ﬁméggop ORI Asp Her
Gy Ser Phe Phe Leu Tyr Her Lys Leu Thr Val -4 WD 2005/116078

KR2005/ 001627 Sequence Listing 305 310 315 320 gac aag agc agg tgg cag
ggg aac gtg ﬁn&@y&&ﬂaﬁe&ﬁmibﬁ?m&hﬁhc&k&n BQBim AskhetsthSRiimoglobulia vidiant G n
Asn Val Phe Ser CyS Ser Val Met 325 330 335 cat gag get ctg cac no cac
acg EdprisedorRdR Hd6 abli® SidmbdificatiGixOselected from the group consisting of M160N,

A195N, T243N, E265N, Y299T, F331T and Q346N.

9, The glycosylated fusion protein according to claim 7, wherein the immunoglobulin variant

comprises an amino acid sequence of SEQ IDNO: 19.

10. The glycosylated fusion protein according to claim 7, wherein the fragment is an Fc

portion.

11. The glycosylated fiision protein according to claim 7, wherein the portion of the
biologically active protein is a soluble exiracellular domain.

12, The glycosylated fusion protein according to claim 7 or 11, wherein the biologically
active protein is selected from the group consisting of hemoglobin, serum proteins, cytokines, ar-, B~ and
y-interferons, colony-stimulating factors, platelet-derived growth factor (PDGEF), phospholipase
activating proteins (s), insulin, plant proteins, tumor necrosis factor (TINF) and its mutant alleles, growth
factors, hormones, calcifonin, calcitonin gene related peptide (CGRP), synthetic enkephalin,
somatomedin, erythropoietin, hypothalamus releasing factors, prolactin, chronic gonadotrophin, tissue
plasminogen-activating agents, growth hormone-releasing peptide (GHRP), thymic humoral factor
(THF), interleukins, interferons, and enzymes.
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Hs Gu Ala Leu H's Asn Hs Tyr Thr A n Lys Ser Leu Ser Leu Ser 340 345 350
ccg ggt an tga 1068 Pro Gy Lys 355 <210> 6 <211> 355 <212> PRT <213>

Hono saplwﬁswosﬁq@@m 6 An lle Thr Leu Lys Gu Ser Gy Pperhhtzebsssissl Lys

Pro
Ser
Al a
Ser
Asn
Al a
Arg
105
115

10

15

20

Thr
Lys
Leu
Pro
dn
Thr
Phe
110
120

G@n 15 10 15 Thr Leu Thr Leu Thr Cys Thr Phe Ser 3y Phe Ser Leu
Ser 20 25 30 dy VvVal Gy Val Gly.Trp Ile Arg Gn Pro Pro Ay Gn
GQu 35 40 45 Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyr
Sex 50 55 60 Leu Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys
Val 65 70 75 80 Val Leu Thr Met Thr Asn Val Asp Pro Ala Asp Thr
Tyr Tyr 85 90 95 Cys dy Tyr Ser Val Glu Gy Tyr Gly Gln Gy Tyr

H s Ser, - 2 16078 ,RPCT/ K 005/ 1627 nce t| 00
Trp G@ %M%ﬁ“&%@% B P’Vﬁe@ﬁﬁw r]:SC'I ses g%h%g/s
é‘l%fgosylaied fission protein according to any one of claims 7 to 12 are linked by a disulfide bond at a

hinge region.
14. ADNA encoding the glycosylated fision protein according to any one of claims 7 to 12,

15. A recombinant expression vector comprising the DNA encoding the fision protein
according to claim 14.

16. The recombinant expression vector according to claim 15, which has accession number
KCCM-10572.

17. A host cell transformed or transfected with the recombinant expression vector according

to claim 15 or 16.
18. A method of preparing a glycosylated fusion protein, comprising culturing the
transformed or transfected host cell according to claim 17 and isolating the glycosylated fusion protein

from a resulting culture.

19. A pharmaceutical composition comprising the glycosylated fusion profein according to

any one of claims 7 to 13.
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Asp
140
150
Hi s
du
Ser
Trp
Leu
Adn
Au
Phe
Pro
Ay

Lys Thr H's Thr Cys Pro Pro Cys Pro Ala Pro Qu Leu Lou dy 130 135
Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 145

155
165
Val

Thr
Leu
Pro
Pro
Met
Tyr
du
Ser

16® 20bd/€1688r Arg Thr Pro A u Val Thr Cys Val ValpcMakrAsgoder; Ser

170 175 du Asp Pro Qu Val .Lys Phe Asn Trp Tyr Val Asp Gy Val

180-185 190 His Asn Al a LysS qu;erFC@ALgSCmmg u dn Tyr Asn

Tyr 195 200 205 Arg Val_Val _Ser Val leu Thr Val“lou Hs @n Asp
Asn Ay 210 215 220 Lys GQu Tyr Lys Cys Lys Val Ser Asn Lys Al a
Ala Pro Ile 225 230 235 240 du Lys Thr Ile Ser Lys Ala Lys Ay
Arguod U MRbexeEd Bndal 245 250 255 Tyr Thr Leu Pro Pro Ser Arg GQu
Thr Lys Ask, QGohg-¥ad, Ser 260 265 270 Leu Thr Cys Leu Val Lys Gy
ProSer &IvjeAlaVaI GQu 275 280 285 Trp Gu Ser Asn Ay An
Asn Lys Thr Thr Pro Pro 290 295 300 Val Leu Asp Ser Asp
Phe Phe Cﬁéuﬂeﬁ’?rs%er Lys Lou Thr Val 305 310 315 320 -6 WD

2005/ 116078 PCT/®RFR0OBAIL627 Sequence Listing Asp Lys Ser Arg Trp GI n @n
Ay Asn Val Phe Hier xaps-séets Val nmet 325 330 335

<120> Gycosylated Immunoglobulin and Immunoadhesin Comprising the Same
<130> POSZMEDO3PCT

<150> KR-~10-2004-0038833
<151> 2004-05-31

<160> 31

<170> KopatentIn 1.71
<210> 1

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> primer, oligo CTLA4-¥-EcoRI

<400> 1

ceggaatteca tgaggaccetg gece 24
<210> 2

<211> 30

<212> DA

<213> Artificial Seguence

<220>
<223> primer, oligo CTLA4~R-PstI



Hs Gu Ala Leu H's Asn Hs Tyr Thr A n Lys Her Leu Ser Leu Her 340 345 350
Pro Ay Lys 355 <210> 7 <211> 1071 <212> DNA <213> Honp sapi ens <220>
<221> CDSwoddst1s67k) . . (1068) <223> CTLA4-1gG <400> 7 gitgrermegi@egcc cag
cct get gtg gta ctg gee agc agc cgs ggc atc 48 t, H s Val Ala An Pro Ala
Val Val Leu Ala Sex Her Arg Gy Ile @&QUISICEr Eg gtg tgt gag tat
gca tct cca ggc aaa gcc act gag u Tyr Ala Her
Pro Ay Lys Ala Thr Au Val 20 25 30 «cgg gtg ace gtg ctt cgg cag get gac
agc cag gtg act gaa gtc tgt 144 Arg Val Thr Val Leu Arg A n Ala Asp Her

G n Val Thewod uzval Cys 35 40 45 gcg gca acc tac atg atg ggg aat gag ttg

acc ttc cta: 0ak o 65 2 a Ala Thr Tyr Met Met Ay Asn Leu Thr
Phe Leu Asp %ﬁ%ﬁ m% C?éEG%mg%b tgc acg ggc acc tcc agt gga g%# caa gtg

aac ctc act atc caa 240 _7_ WD 2005/116078 PCT/ KR2005/ 001627 Sequence
Li sting

<210> 3

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> primer, oligo IgGl-F-PstI

<400> 3

atctgocagag ccecaaatctt gtgac . 25
<210> 4

<211> 34

<212> DNA
<213> Artificial Seqguence

<220>
<223> primer, oligo IgGl-R-Xbal

<400> 4
gctctagage tecatttacce ggagacaggg agayg 34
<210> 5

<211> 1068
<212> DNA

<213> Homo sapiens

<220>
<221> CDs

<2225 {1)..(1065)
<223>  IgG-wild



Ile Cys Thr Ay Thr Ser Ser Ay Asn An Val Asn Leu Thr Ile Gn 65 70 75
80 gga ctg agg gcc atg gac acg gga ctc tac atc tgc aag gtg gag Ctc 28B
Gy Leu Avg Hbsableis Asp Thr Gy Lev Tyr Ile Cys Lys Val gdrukksus8heP0 95
atg tac cca cog cca tac tac ctg ggo g ggc aac gga,ac¢ cag att 336 Met
Tyr Pro Pro Pro Tyr Tyr Leu Ay M é@qcuelq@er Igt Ige 100 105 110 tat
gta att gat cca gaa cog tgc cca 84 Tyr Val
Ile Asp Pro Gu Pro Cys Pro Asp Ser Ala Qu Pro Lys Ser 115 120 125 tgt gac
aaa act cac aca tgc cca cog tgc cca gca cot gaa ctc ctg 432 Cys Asp Lys
Thr H's Thr Cys Pro Pro Cys Pro Ala Pro Qu Leu Leu 130 135 140 ggg gga ccg
tca gtc tgqg(,;:tCSttc COO cca aaa ccc aag gac acc ctc 480 Gy Ay Pro Ser
Val the Leu Thr Leu 145 . 150 155 160 atg atc

tcc cgg acd ¢ atc acc th%ta% g%l%ﬁctt g ‘é‘%égacﬁt"g I Y 2GR YPH S0 528 ME Ile Ser
Arg Thr Fﬁla IéeJhV&F“ B CEY SeValy RAgl Thdleu Agh LymPrSEkr 385 170 175 cac gaa
gac cot gad gtc aag tt¥ aac tgg taclgtg gac ggc gttggag 576 Hi s A u Asp
Pro Gu Val Lys Phe Asn Trp Tyr Val Asp Gy Val Gu 180 185 190 gtg cat aat
geC aag a3 ABhog 20; GO0 <HAd A0 &agggta%cac@& 890,864 624 Val Hyg Asn Ala

Lys Thr Prq.,. Ar r Thr 195 2 0 205 tac cgt gtg gtc
ago gtc L‘:M% nggfh Lgu giugc%saghr%he ;Dé Gl{ P[;'le %er Le tSrB.? yr Arg val Val Ser

Val Leu Thr Val Lea0 Hs An Asp Bp Leu Asn 21030215 220

gga gtg ggt gtg ggc tgg atc cgt cag ccec ceca gga cag goc ctg gag 144
Gly Val Gly Val Gly Trp Ile Arg Gla Pro Pro Gly Gln Ala Leu Glu
35 40 45
tgg ctt geca cte att titt tygg gat gat gat aag cge tac agc cca tect 152
Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 60
ctg agg acc aga ctc acc atc acc aag gac acc tce aaaz aac cag gty. 240

Leu Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln val

65 70 75 80
gtec ctt aca atg acc aac gtg gac cct geg gac aca gec aca tat tat 288
Val Leu Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr

85 90 85
tgt gga tac agt gtt gaa gga tat ggc caa ggt tac cge ttt cac tec 336
Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Gly Tyr Arg FPhe His Ser
100 © 105 110
tgg gac cag gga acec ctg gte ace gte tge tea gag cec aaa tet tgt 384
Trp @ly Gln Gly Thr Leu Val Thr Val Cys Ser Glu Pro Lys Ser Cys
115 120 125

gac aaa act cac aca tge cca ccg tge cca geca oct gaa ctc ctg ggg 432

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
130 135 140

gga ceg tea gte tte cte tic cece ceoa aaa cee aag gac acc cte atg 480
Gly Pro Ser Val Phe Leu Phe Pro Pxo Lys Pro Lys Asp Thr Leu Met



ggc aag gag tac aag tgc aag gtc too aac aaa gcc ctc cca gcc ccc 720 -8 WO
2005/ 116078 PCT/ KR2005/ 001627 Sequence Listing Ay Lys Qu Tyr Lys Cys Lys
Val Ser Agw doysiba Leu Pro Ala Pro 225 230 235 240 atg1aghoadsngec ate
tcc aaa gcc aaa ggg cag ccc cgs gaa gca cag 768 le Qu Lys Thr Ile Ser
Lys Ala Lys Ay @n Pro Arg Qu Pro éaqzuem@ezsusﬁng ac ace ctg coo

cca tee egg gat gag ctg ace aag r Leu Pro Pro
Ser Arg Asp Qu Lou Thr Lys Asn G n Val 260 265 270 age ctg ace tgc ctg gtc
aaa ggc ttc tat ccc age gac ate gcc gtg 864 Ser Leu Thr Cys Lou Val Lys
Ay the Tyss Pro Ser Aspikde Ala Val 2755280 285 gag tgg gag age aat ggg cag
cog gag aac aac tac aag ace acg cot 912 du Trp Au Ser Asn Ay Gn Pro
G u Asn Asn Thr Thr Pro 290 295 300 ccc ctg gac toe gac ggc tee
ttc ttc ef€ 1iac gﬁgeccacét %t €k BB5079PT8 FaIcct & Agcpcger Asp &% Ser the
Phe Leu T¥* %‘*ér“EﬁrI}’éﬂ Gil‘hf"“SB*Bf SEOVa3 131 320 Ay iy §ercHiag age agg tgg cag
cag ggg aac gtc ttc tiéa tgc too gtgi7008 Val Aspiiys Ser Arg Trp G n G@n
Gy Asn Val Phe Ser Cys Ser Val 325 330 335 atg cat gag get ctg cac aac

cac tac agg £R30-c2ad @ggaggtg JQEQ_ OraL0 a a Lou tis Asn His
Tyl’ Thr Ci—? A‘s¥spr§eGrllg1 I'VePL : Esn Pﬁ Tyr a?isf%&cgigs g§ gtg.g{tb\l aaa tg a 1071 Ser

Pro d y 180 190

cat aat gco aag aca aag ccg cgd gag gag cag tac aac agc acg tac 624
His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr

195 200 205
cgt gtg gte age gte ctc ace gtc ctg cac cag gac tgg ctg aat gge 672
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
210 215 220
aag gag tac aag tgc aag gtc tee aac aaa goc cte ceca gee cec ate 720

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile

225 230 235 240
gag aaa acc atc tcc aaa goc aaa ggy cag cCc cga gaa ¢ca cag gtg 768
Glu Lys Thr Ile Ser Lys Ala Lys Gly Giln Pro Arg Glu Pro Gln Val
245 250 255
tac acc ctg cce cca tee ¢gg gag gag atg acc aag mac cag gtc age 8l6

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys BAsn Gln Val Ser

260 265 270
cty acc tge ctg gte aesa gge tte tat ccec age gac atc gee gtg gag 864
Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
275 280 285
tgg gag agec aat ggg cag ccg gag aac aac tac aag acc acg cck cee g9l2

Trp Glu Ser Asn Gly Gln Pro Glu Asn Rsn Tyr Lys Thr Thr Pro Pro
290 295 300

gtg ctg gac teec gac gge tece ttec ttc cte tat age aag cte ace gtg 960
Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val



355

Val

Ser

Asp
Au
Asn
Ay
Leu
Pro
Thr
Val

<210> 8 <211> 356
PCT/ KR2005/ 001627 Sequence Listing
Ave SBes/isers Arg Ay lle
Gy Lys Ala
Thr
Phe Leu
Asn Leu
Ile Cys
Mets Gy Asn
Pro Asp Ser

fosEr s g <y

Leu
Pro
Ser

Leu
Gn
Leu
Ay
Cys
Cys
Phe

G n Val
Thr
Val
Tyr

gac

Leu

Thr

Thr

AIaGI

d u Val
d u Val
Asp Asp Ser
lle Gn
Lys Val

| a
ca?DP%g Ly

20 2
35
50 55 6

Cys

15 10 15 Al a Ser
30 Arg Val
gRee Tistmg

Ay Thr

Thr Val

lle CQys Thr

A u Leu

u Pro Lys Ser
u Le

Leu

Asp Lys Ser Arg Trp Gla Gln Gly Asn val Phe Ser Cys Ser Val Met

cat gag gct

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

¢ccg ggt aaa
Pro Gly Lys
355

<210> 6

<211> 355

<212> PRT

<213> Homo

<400> 6

Gln Ile Thr
1

Thr Leu Thr

Gly Val Gly
35

Trp Leu Ala
50

Leu Arg Thr
65

Val Leu Thr

Cys Gly Tyr

325

330

335

ctg cac aac cac tac acg cag aag age ctec tee cta tcee

340

tga

sapiens

Leu Lys Glu

5

Leu Thx Cys
20

Val Gly.Trp

Leu Ile Phe

Arg Leu Thr
70

Met Thr Asn
85

Ser Val Glu

345

Ser Gly Pro Thr Leu
10

Thr Phe Ser Gly Phe
25

Ile Arg Gln Pro Pro
40

Trp Asp Asp Asp Lys
55

Ile Thr Lys Asp Thr
75

Val Asp Pro Ala Asp
20

Gly Tyr Gly Gln Gly

350

val Lys Pro

Ser Leu Ser
30

Gly Gln Ala
45

Arg Tyr Ser

60

Ser Lys Asn

Thxr Ala Thr

Tyr Arg Phe

Thr Gln
15

Lys Ser

Leu Glu

Pro Ser

Gln vVal
80

Tyr Tyr
95

His 8er

<212> PRT <213> Hono sapiens -9 WO 2005/ 116078
<400> 8 Met His Val Ala Gn Pro Al a Val
Phe péalkkoss/bdise7Tyr Al a
Leu Arg Gn Al a

Met Met Gy Asn

Ser Ser Ay

65 70 75 80 Gy Leu Arg Ala Met Asp Thr
85 90 95 Met Tyr
dysltr Gn Ile 1085105 110 Tyr sMal
115 120 125 Cys Asp Lys Thr
130 135 140 dy Gy Pro Ser
STRsPTHF Feu°e £4521%50 155 ’1086

Pro Pro Pro Tyr Tyr
Ile Asp Pro Gu

Hi s

1056

1068



Met Ile Ser Arg Thr Pro GQu Val Thr Cys Val Val Val Asp Val Ser 165 170 175
Hs AQu Asp Pro Au Val Lys Phe Asn Trp Tyr Val Asp Ay Val Qu 180 185
190 Val Hys %s0118d8 Lys Thr Lys Pro Arg Gu Gu G n Tyr pasnaeRbsddig 195
200 205 -10 WD 2005/116078 PCT/ KR200 001627 Sequence |,_I sting Tyr Arg Val

Val Ser Val Leu Thr Val Leu H's Gn nlS [n%15 220 dy Lys
G u Tyr Lys Cys Lys Val Ser Asn Lys Al a quro Ala Pro 25 230 235 240

Ile Au Lys Thr Ile Ser Lys Ala Lys Gy @n Pro Arg Gu Pro Gn 245 250 255
Val Tyr Thr Leu Pro Pro Ser Arg Asp Qu Leu Thr Lys Asn G n Val 260 265
270 Ser Leu Thr CysmolLeu Val Lys &y Phe Tyr Prq:&er Asp Ile Ala Val 275

280 285 Gu Trp Au Ser Asn Ay G@n Pro Au Asn Asn Tyr Lys Thr Thr Pro
Phe Phe Lou Tyr Ser Lys Leu

290 295 300 dy Ser
Thr 305 ngGlgl 3‘%6 Tjﬁ@ngigl %Ij_r V‘E'lsg"'rs %y’ FH P &R Ay Asn Val Phe Ser
Cys Ser Val 325''330 335 Met H? Gu Ala Led?tis Asn His Tyr Thr A n Lys

Ser Leu Ser Leu 340 345 350 Ser Pro Ay Lys 355
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly

130 135 140

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
145 150 155 180

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
165 170 175

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
180 185 1580

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyxr Asn Ser Thr Tyr
185 200 205

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
210 215 220

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Proc Ala Pro Ile
225 230 235 240

Glu Lys Thx Ile Ser Lys Ala ILys Gly Gln Pro Arg Glu Prc Gln Val
245 250 255

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser
260 265 270

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
275 280 285

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
290 295 300

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
305 310 315 320



<210> 9 <211> 26 <212> DNA <213> Artificial Sequence <220> <223> priner,
ng- hl gGl- CH2-1 -11 WO 2005/ 116078 PCT/ KR2005/ 001627 Sequence Li s;égg <400>
9 tccgggagei008/i@e@oat g tccttg 26 <210> 10 <211> 25 <FARINbs/ >
Artificial Sequence <220> <223> prlée@ ng- hi gGl CH2-2 <400> 10

213>
gectttgtctt gttattatgc accts 25 <210 ﬂQNA <
Artificial sequence <220> <223> priner [Ig gGI CH2-3 "<400> 11

ctttggagat gtttttctcg atggg - 25 <210> 12 <211> 25

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
325 330 335

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

340 345 350
Fro Gly Lys
355
<210> 7

<211> 1671
<212> DNA

<213> Homo sapiens
<220>

<221> Cbs

<222> (1)..{1068)

<223> CTLA4-IgG

<400> 7
atg cac gtg gcc cag cect get gtg gta ctg gec age agc cga ggc atce 48
Met His Val Ala Gla Pro Ala Val Val Leu Ala Ser Ser Arg Gly Ile
i 5 10 15

gee age ttt gtg tgt gag tat gea tct cca gge ama gec act gag gtc 26
Ala Sex Phe Val Cys Glu Tyr Ala Ser Pro Gly Lys Ala Thr Glu Val

20 25 30
cgg gtg aca gty ctt cgg cag get gac age cag gtg act gaa gte tgt 144
Arg Val Thr Val Leu Arg Gln Ala Asp Ser Gln Val Thr Glu Val Cys

35 490 45
gcg gca ace tac atg atg ggg aat gag ttg ace tte cta gat gat tec 192
Ala Ala Thr Tyr Met Met Gly Asn Glu Leu Thr Phe Leu Asp Asp Ser
50 55 60

atc tge acg ggc ace tec agk gga aat caa gtg aac ctc act ate caa 240



<212> DNA <213> Artificial Sequence <220> <223> prinmer, ng-hlgd-CH3-1 12
WO 2005/ 116078 PCT/ KR2005/ 001627 Sequence Listing <400> 12 tcttggtcag
gttat cccogom@tgeds <210> 13 <211> 25 <212> DNA <213> pirtikiiees@hisSequence
<220> <223> primer, ng-hlgGl-CH3-2 <400> 13 gcgtggicty ggtgttgttc tccgg 25
<210> 14 <211> 25 <212> DNA <213> ,@eqm@m(},@q erg’[a|ng220> <223> priner,

ng- hl gGL- CH3-3 <400> 14 cggagcatga ggtgacgttc ccctg 25 "<210> 15 <211> 26
<212> DNA <213> Artificial Sequence

Ile Cys Thr Gly Thr Ser Sexr Gly Asn Gln Val Asn Leu Thr Ile Gln

65 70 75 80
gga ctg agg gcc atg gac acg gga cte tac atc tge aag gtg gag ctce 288
Gly Leu Arg Ala Met Asp Thr Gly Leu Tyr Ile Cys Lys Val Glu Leu

85 ] 90 95
atg tac cca ccg cca tac tac ctg gge atyg ggc aac gga acc cag att 336
Met Tyr Pro Pro Pro Tyr Tyr Leu Gly Met Gly Asn Gly Thr Gln Ile
100 105 110

tat gta att gat cca gaa ccg tgc cca gat tct geca gag cecc aaa tet 384

Tyr Val Ile Asp Pro Glu Pro Cys Pro Asp Ser Ala Glu Pro Lys Ser
115 120 125

tgt gac aaa act cac aca tge cca ceg tge cca gea cet gaa cte ctg 432

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
130 135 140

gdgg gga ccg tca gte tte cte tte cce cca aaa cece aag gac acc ctce 480
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu

145 ‘150 155 160
atg atc tee cgg acc cct gag gte aca tge gty gty gtg gac gtg age 528
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val val val Asp Val Ser
165 170 175
cac gaa gac cct gag gic aag ttc asac tgg tac gtg gac ggc gtg gag 578
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
180 i85 190
gtg cat aat gce aag aca aag ccg ¢gyg gag gag cag tac aac age acg 624

Val His Asn Ala Lys Thr Lys Fro Arg Glu Glu Gln Tyr Asn Ser Thr

195 200 205
tac cgt gtg gtc age gte ¢te ace gtc ctg cac cag gac tgyg ctg aat 672
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
21¢ 215 220
ggc aag gag tac aag tgc aag gtc toc aac aaa goc cte cea goo cee 720



<220> <223> priner, ng-hlgGl-CH3-4 <400> 15 -13 WO 2005/116078

PCT/ KR2005/ 001627 Sequence Listing agaggctctt gttcgtgtag tggttg 26 <210>
16 <211> WoG0s5/H202> DNA <213> Honp sapi ens <220> <22pe1ddReos/edesr
(1)..(2065) <223> 1g-GL <400> 16 cag atc acc ttg aag, gag tct ggt ccc acg
ctg gtg aaa ccc aca cag 48 dn IIeS@q.Lqem;GeG ul mgy Pro Thr Leu Val
Lys Pro Thr Adn 1 5 10 15 acc ctc _acg ctg acc tgc acg ttc tot gga ttc tca
ctc agc aaa agt 96 Thr Leu Thr Leu Thr Cys Thr Phe Ser Ay Phe Ser Leu Ser
Lys Ser 20 25 30 gga gtg ggt gtg ggc tgg atc cgt cag ccc cca gga cag goo
ctg gag 144 I M. \BL 1A ¥ydals @1Ysell Rnldye AL Gl RiPpF0 Gy G n Ala Len

G u 35 40 %5 tgg ctt gc§3§tc att ttt tgg gat gat gat ,gag cgc tac agc cca
tct 192 %%p Leu Ala Leu lle She Trp p Asp Asp Lys Arg Tyr Ser Pro Ser 50

55 60 otg agg ace aga etc acc atc acc aag gac acc tcc aaa aac cag gtg 240
atc gag saa acc atc tec aaa gcoc aaa ggg cag ccc cga gaa cca cag 768

Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln

245 : ] 250 255
gtg tac acc ctg coce cca tec gy gat gag c¢tg acc aag aac cag gtc 816
Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val

260 265 270
agc ctyg acec tge ctg gtc aaa gge ttc tat cece age gac atc gec gtg 864
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val
275 280 285
gag tgg gag age aat ggg cag ccg gag aac aac tac aag acc acg cct 912
Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
290 285 300

cec gtg ¢ty gac tec gac gge tece tte tte cte tac age aag cte acce 960
Pro Val ILeu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
305 310 315 320
gtg gac aag age agg tgg cag cag ggg aac gtce tte tea tge tce gtg 1008
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val

325 330 335
atg cat gag gct ctg cac aac cac tac acg cag aag agce ctc tee ctg 1056

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
340 345 350

teg ceg ggt ama tg a 1071
Sexr Pro Gly Lys
355

<210> 8
<211> 356
<212> PRT

<213> Homo sapiens



Leu Arg Thr Arg Leu Thr

gtc ctt aca atg acc aac gtg gac cot gcg gac
Asp Pro Ala Asp Thr

&

Leu Thr

Tyr Gy
gtc acc
Thr Val
cog tgc
Cys Pro
cca aaa
Lys Pro
aca tgc
Cys Val
aac tgg
Trp Tyr
gag gag
Gu Gn

MaD 2Dbs/118678 Val
gga tac agt gtt gas gga tat ggc caa
2005/ 116078 PCT/ KR2005/ 001627 Sequen

Il e Thr

Gn Ay Tyr Arg Phe H's

gtc tgc tca gag ccc

Cys Ser Qu Pro Lys Ser

cca gca cot gaa ctc
AksooPr@ A u Leu Leu

Ctale ﬁégvﬁ%aaﬁﬁ %5 G123
Leu Asn 14

Ly%
Val

p Thr
gtd gtg gtg ga& gtg ago cac ¥osg

Val

Asp Val

Ser

t ac

Lys Asp Thr Ser Lys Asn A n Va
aca gcc aca tat tat 288 Val

Ala Thr Tyr rOwkRmo9018E t gt
cgc tt
gefite Lif

65 70 75 80

¢ too 336 -14 WO
M@ Ser val Gu Gy
gga acc ctg

aaa tot tgt 384 Trp Ay Gn Ay Thr

Leu Val

Cys 115 120 125 gac aaa act cac aca tgc cca

ctg ggg 432 Asp Lys Thr
Gy 130 135 140 gga ccg tca gtc ttc ctc ttc ccc

B JB0rarChh g5 eBs

tc

H s Thr Cys

Ehe Leu Phe

t 'tgg acc cot

lle Ser Aty Thr Pro Gu

Hs 165 170 175 gaa gac cot gag gtc

t &le frgPhgaial iye @t gvyalp gégrh /Gy Gk rlAsprkRProvE u Val Lys
180 185 190 cat zgat gcc aag aca aag ccg cgg

Val

Asp G yoVal
cag tac aac agc acg tac 624 H's Asn Ala Lys Thr

T)Gg é‘%.nT?ée\;al -Eveu Ar Gln %?a %

35

Ala Ala Thr

Ile

65

Gly

Met

Tyr

Cys

Gly

145

Met

His

Val

50

Cys

Leu

Tyr

val

Asp

130

Gly

Ile

Thr

Arg

Pro

Ile

115

Lys

Pro

Tyr

Gly

Ala

Pro

100

Asp

Thr

Ser

Ser Arg

Glu Asp

Pro
180

His Asn Ala

195

Met Met

Thr Ser
70

Met Asp
85

Pro Tfr
Pro Glu
His Thr
Val pPhe

15¢

Thr Pro
165

Glu Val

Liys Thr

d u Val

Gly Asn Glu Leu

55

Ser Gly Asn Gln

Thr Gly Leu Tyrx

80

Tyr Leu Gly Met

105

Pro Cys Pro Asp

120

Cys Pro Pro Cys

135

Leu Phe

Glu Val

Lys FPhe

Lys Pro
200

Pro

Thr

Asn

185

Arg

Pro

Cys

170

Trp

Glu

00_205
sSp Ser Gln Val Thr Glu Val Cys

45

Thr Phe Leu Asp Asp

Val

75

Ile

Gly

Ser

Pro

Lys

155

val

Tyr

Giu

&0

Asn Leu Thr

Cys Lys Val

Asn Gly Thr

110

Ala Glu Pro
125

Ala Pro Glu
140

Pro Lys Asp

Val Val Asp

Val Asp Gly

190

Gln Tyr Asn
205

_10._.

Ile

Glu

95

Gln

Lys

Leu

Thr

Val

175

Val

Ser

Ser

Gln

80

Leu

Ile

Ser

Leu

Leu

160

Ser

Glu

Thr

Pro Pro

Pro Pro
gag gtc
Val Thr
aag ttc
Phe Asn

Lys Pro Arg GQu



cgt gtg gtc agc gtc ctc acc gtc ctg cac cag gac tgg ctg sat ggc 672 Arg

Val

gag
Tyr
gag
Lys
tac

Val
tac aw@ 10091W@a3 gt c t 0o aac aaa gcc ctc cca gcc ccc mimwkRRDs0daysr A u

Lys
aaa
Thr
acc

Ser Val Leu Thr Val Leu H's Gn Asp Trp Leu Asn Gy 210 215 220 aag

Cys Lys Val Ser Asn Lys Al a gu Pro Al a Prg-il le 225 230 235 240

acc atc too aaa gcc aaa ggg g{thefi€Ra S:'l'all"t@ gtg 768 du
Ile Ser Lys Ala Lys Ay GAPro-Arg G u Pro Gn Val 245 250 255

ctg ccc cca too cgg gat gag ctg acc aag aac cag gtc ago 816 -15 WO

2005/ 116078 PCT/ KR2005/ 001627 Sequence Listing Tyr Thr Leu Pro Pro Ser Arg

Asp
ggc
The
gag
Asn
ttc
Leu
agg
Asn
tac
Thr

du
ttc
Tyr
aac
Asn
etc
Tyr
aac
Val

acg
Gn

Leu Thr Lys Asn G n Val Ser 260 265 270 ctg acc tgc ctg gtc aaa

t abr GEF vAQCai0s Bl CGe@Cr FhU 1028: 864 adCt, TR ¥S Leu Val Lys Gy
Pro g Asp lle Ala,yal Gu 275 2 285 tgg gag age aat ggg cag ccg
aac tac aag acc acg cct ccc 912 rp Gu Ser Asn Ay Gn Pro Qu
Tyr Lys Thr Thr Pro Pro 290 295 300 gtg ctg gac tcc gac ggc tcc ttc
t§}3’ 4t S Hatrche Gedvyt'al 9602sars MeuleasiyoSae FAsp Ay Ser The The
Sé#5 Lys Leu Thr aal 305 310 31335320 gac aag2agc agg tgg cag cag
gtc ttc tca tgc tce gtg atg 1008 Asp Lys Ser Arg Trp Gn Gn Gy

Th% &fLy@’@ar%@ Sggllvymg.a %%5@ 91n3§r§_2&r8§1u G ot Ct.g cac aap cac
cag aag agc gﬁg tcc ctg tcc, 056 Hi's u 55a eu H's Asn H s Tyr
er

Lys Ser Lau Leu Ser

Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val
260 265 270

Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val
275 280 285

Glu Tzrp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
280 285 300

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
305 310 315 320

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val
325 330 335

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
340 345 350

Ser Pro Gly Lys

355
<210> 9
<211> 26

<212> DNA
<213> Artificial Sequence

<220>
<223> primer, mg-hIgGl-CH2~]

_'[1_



340 345 350 cog ggt aaa tga 1068 Pro Ay Lys 355 <210> 17 <211> 355
<212> PRT <213> Hono sapiens <400> 17 Gn Ile Thr Leu Lys Au Ser Ay Pro
Thr Leu Wwio doymi8o Thr Gn 1 5 10 15 Thr Leu Thr Leu pdwkResdie2z7Phe Ser
Ay The Ser Leu Ser Lys Ser 20 25 30~ 16 WO 2005/ 1?&%8 PCT/ KR2005/ 001627

Sequence Listing Ay Val dy val & ySﬁﬂUi@ﬂc@@ iB@ro Ay Gn Ala
Lau GQu 35 40 45 Trp Lau Ala Lawtle Phe Trp Asp Asp Asp lys Arg Tyr Her
Pro Her 50 55 60 Lau Arg Thr Arg Lau Thr Ile Thr Lys Asp Thr Her Lys Asn
G@n Val 65 70 75 80 Val Lau Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala
Thr Tyr Tyr 85 90 95 Cys Gy Tyr Her Val Qu Gy Tyr Ay Adn Ay Tyr Arg
Phe H s Hefol00 3105 110 Trp Ay An @y Thr Lau Val Thr Val Cys Her Qu

Pro Lys Selfcgfdhsat dekfagheQ ddviASP Lys Thr H's Thr Cys Pro Pro Oég Pro Al a
Pro Qu Lau Lau Gy

<210> 10

<Z11> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> primer, mg-hIgGl-CH2-2

<400> 10

gctttotett gttattatge accte 25
<210> 11

<211> 25

<212> DNA
<213> Artificial Sequence

<220>
<223> primer, mg-hIgGl-CH2-3

<400> 11

ctttggagat gttttteteg atggg ' 25
<210> 12

<211> 25

<212> DNA
<213> Artificial Sequence

<220>
<223> primer, mg-hIgGl-CH3-1

_12.....



130
Asn
Val

Ay
Tyr
Gn
Lys
Lys

135 140 dy Pro Her Val Phe Lau Phe Pro Pro Lys Pro Lys Asp Thr Lau
145 150 155 160 Ile Her Arg Thr Pro A u Val Thr Cys Val Val Val Asp
Her HWO 0851693 175 A u Asp Pro Au Val Lys Phe AsredurRrINs/oddab7 Asp
Val Gu Val 180 185 190 Hi s Asn a Lys Thr s Rho Arg Gu Au GAn
Asn Her Thr Tyr 195 200 205 ArSN Nee E/zd E]gThr Val Leu His
Asp Trp Lau Asn Ay 210 215 220—Lys G u Tyr Lys Cys Lys Val Her Asn
Ala Lou Pro Ala Pro Ile 225 230 235 240 Qu Lys Thr no Her Lys Al a
Ay An Pro Arg Qu Pro Gn Val -17 WO 2005/116078 PCT/ KR2005/ 001627

Sequence k#®ti ngi2245 250 255 Tyr Thr Lau Pro Pro Ser Arg Asp Gu Leu Thr

Lys
Ser
Asn
Phe
Adn
Asn

Asn Gk&tYadcadSgfrat26ly ¢35 270 Lou Thr Cys Lou Val Lys Gy Phg Tyr Pro
Asp Ile Ala Val Gu 275 280 285 Trp Gu Her Asn Ay An Pro G u Asn

Tyr Lys Thr Thr Pro Pro 290 295 300 Val Leu Asp Ser Asp Gy Ser the
Leu Tyr Ser Lys Leu Thr Val 305 310 315 320 Asp Lys Ser Arg Trp G n
Ay ASTT®al Bhe Ser Cys Ser Val Net 325 330 335 His Au Ala Lou H s
H s Ty#1Thr 28 n Lys Ser Leu Ser Leu Ser

<212> DNA

<213> Artificial Sequence

<220>
<223> primer, mg-hIgGl~-CH3-2

<400> 13

gegtggtett ggtgttgtte tecgg 25
<210> 14

<211> 25

<212> DNA
<213> Artificial Sequence

<220>
<223> primer, mg-hIgGl-CH3-3

<400> 14

cgaagecatga ggtgacgttc ccctyg 25
<210> 15

<211> 26

<212> DNA

<213> Artificial Seguence

<220>

<223> primer, mg-hIgGl-CH3-4

<400> 15

...18...



340 345 350 Pro Ay Lys 355 <210> 18 <211> 1068 <212> DNA <213> Hono
sapi ens <220> <221> CDS <222> (1)..(1065) <223> 1g-& <400> 18 cag atc
acc ttg aw@ Wayite018 ggt ccc acg ctg gtg an ccc aca cag 4AgT/ARmosb@esFhr Lou
Lys Qu Ser Ay Pro Thr Leu Val Lys o Thr Adn 1 E.é&.lS -18 WO

2005/ 116078 PCT/ KR2005/ 001627 Sequengeeq&teﬁbcec ¢ |E§ ctg acc tgc acg
ttc tct gga ttc tca etc age aaa u-Thr lou r Cys Thr Phe Ser
Gy Phe 5er Leu Ser Lys Ser 20 25 30 gga gtg ggt gtg ggc tgg atc cgt cag

CCC cca gga cag gcc ctg gag 144 dy Val dy vVal Ay Trp lle Arg Gn Pro

Pro Ay Graretdtatt ourc@obag3bogd®y 45 tgg ctt gca ctc att ttt tgg gakg gat gat
aag cgc tac agc cca tct 192 Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp Lys

Arg Tyr Ser Pro Sex 50 55 60 ctg agg acc age ctc acc atc acc aag gac acc
tcc aaa agg.cag.,gtg 240 Lou Arg Thr Arg Lou Thr Ile Thr Lys Asp Thr Ser
G .n_Val

Lys Asn

<21li> 1068
<212> DNA

<213> Homo sapiens

<220>

<221> CDs3

<222> {1}..(1065)
<223> Ig-G1

<400> 16
cag atc acc ttg aag gag tct ggt cce acg ctg gty aaa ccc aca cag 48
Gin Ile Thr Leu Lys Glu Ser Giy Pro Thr Leu Val Lys Pro Thr Gln
1 5 10 15
ace cktc acg ctg acc tge acg tte tet gga tte tea cte agc aaa agt 96

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Lys Ser

20 25 30
gga gtg ggt gtg ggc tgg ate cgt cag ccc cca gga ¢ag gec ctg gag 144
Gly Val Gly Val Gly Trp Ile Arg Gln Prao Pro Giy Gln Ala Leu Glu

35 40 45
tgg ctt gea cte att ttt tgg gat gat gat aag ¢ge tac age cca tet 192
Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Sexr
50 55 60

¢ty agg acc aga ctc acc atc acc aag gac ace tcc aaa aac cag gtg 240

Leu Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val

65 70 75 80
gtc ctt aca atg acc 2ac gtg gac cct gog gac aca gcc aca tat tat 288
Val Leu Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr
85 a0 95
tgt gga tac agt gtt gaa gga tat gge caa ggt tac cge ttt cae tce 336

_14_



65 70 75 80 gtc ctt aca atg acc aac gtg gac cct gcg gac aca gcc aca tat

tat 288 Val Leu Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr 85
90 95 tgwaymas/ime7sagt gtt gaa gga tat ggc caa ggt tac agua/kricosemeircc 336
Cys Ay Tyr Ser Val Qu Gy Tyr dy %éGly Tyr ArEiP e His Ser 100 105 110

tgg ggc cag gga acc ctg gtc acc gtc g;l;,laema@ec dNgk togt 384 Trp
Gy Gn dy Thr Lou Val Thr Val Cys Sex u_Pro lys Ser Cys 115 120 125 gac

aaa act cac aca tgc cca ccg tgc cca gca cct gaa ctc ctg ggg 432 Asp Lys
Thr H's Thr Cys Pro Pro Cys Pro Ala Pro Qu Leu Leu Ay 130 135 140 gga ccg
tea gtc ticgs GLe il erCll QGX19aFr GEE cBAG1 PR AGCmetmsaled 480 Ay Pro Ser
Val Phe Leu Phe Prgy,Pro Lys Pro Lys Asp Thr Leu,,jet 145 150 155 160 atc
tcc cgg acc cot gag gtc aca tgc gtg gtg gtg gac gtg agc cac 528 |Ile Ser
Arg Thr Pro du Val Thr Cys Val Val Val Asp Val Ser His 165 170 175 -19 WO
2005/ 1160F8° PETFIRITOSTOVIELY *Cegieiee tt4 €19 #§ Jadchdet cot gag3ydtc aag ttc
aac tgg tdaer gtychatlyghe grgagayr gely cps76er QuurrAsiysPreo o u Val Lys Phe Asn
Trp Tyr Val Aspi@y Val G u Vakol80 185 190 st sat gcc aag ace aag cog egg
gag gag cag tac aac age acg tac 624 His Asn Ala Lys Thr Lys Pro Arg GQu
(C:;ag (C:;ag -gré%:c ?gaga%,?éj:-sr:gii %égcc%%gg %9{9 cgaogcacgctt g%tagctgtc(%gaégg' gtc et 52328.06 gtc ctg

Asp Lys” Thx ¥S Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
130 135 140
gga ccg tca gtc tte cte tte cecc cca aaa cce aag gac acc cte aac 480

Gly Pro Ser Val Phe Leu Phe Prao Pro Lys Pro Lys Asp Thr Leu Asn

145 150 155 160
atc tcc cgg acc cct gag gte aca tge gtg gtg gtg gac gtg age cac 528
Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
165 170 175
gaa gac cct gag gtc aag ttc aac tgg tac gtg gzc gge gtg gag gtg 576
Glu Asp Pro Glu Val DLys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
180 185 180
cat aat gcc aag aca aag ccg cgg gag gag cag tac aaec age acg tac 624

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr

195 200 205
cgt gtg gtec age gte ¢te ace gtc ctg cac cag gac tgg ctg aat ggc 672
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
210 215 220
aag gag tac azg tge aag gtc tec aac aaa gee cte ceca gec cec ate 720

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile

225 230 235 240
gag aaa acc ate teec aaa gec aaa ggg cag cce cga gaa cca cag gtg 768
Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
245 250 255
tac acc ctg ccc ceoa tec cgg gat gag ctg acc aag aac cag gtc age 8le

_15_



Arg
aag
Au
gag
Lys
tac
Thr
ace
Cys
age
Asn
tcc
Asp
age
Arg

Val

gag
Tyr
aaa
Thr
ace
Leu
tgc
Leu
eat
Ay
gac
Ay
€gg
Trp

Val Her Val Leu Thr Val Leu Hs Gn Asp Trp Leu Asn Gy 210 215 220

tac aag tgc aag gtc tee aac aaa goo etc cca gcc

ccc ate 720 Lys

Lwo 09511698 Val Ser Asn Lys Ala Leu Pro Al a Pro HdEKR2MHsBEE2235 240

ace ate tcc aaa gcc aaa ggg ccc cgs gas,cGa
Ille Ser Lys Ala Lys Ay Gn g&q\l«tﬁﬂg@érﬁ.lsctﬂ
ctg ccc cca tcc egg gat a

Pro Pro Her Arg Asp Asn Leu Thr Lys Asn G n Val
ctg gtc aaa ggc ttc tat ccc age gac etc gcc gtg
Vayr tysiudd yroPhre SEyrarPraep Ser 1ASPhd be AhaciVatal Geul
ggg cag cogsegag aac aac age aag ace acg,;gct ccc
G@n Pro Au Asn Asn Thr Lys Thr Thr Pro Pro 290
ggc tee ttg ttc etc tatt age aag etc ace ng% 960
Ser® Phie Phe 'LEG Y rosere Ifgts “teB°TH® A/519°30%9 319
t §Y THgCCalfughy WaC Y tPhe ¥t Prc et be Hedilgtvgl Sty
Gn Gni@y Asn Val theoSer Cys Her Mal Net 325

cag gtg 768 du

N@ 245 250 255

ge 816 Tyr
Ser 260 265 270 ctg
gag 864 Leu Thr
275 280 285 tgg gag
912 Trp Gu Ser
295 300 gtg ctg gac
Val Leu Asp Ser
315 32¥! gac aag
1008 Asp Lys Her
330 335 -20 WO

2005/ 116078 PCT/ KR2005/ 001627 Sequence Listing cat gag get ctg cac aac cac

tac acg cag @@gag@g&t%

Thr dn L¥S§ é%%rSJIQ&énsgig élglﬁrg*%iu %ég)Aé% Tyx E%s Thr Thr Pre Pro

290 295 300

gtg ctg gac tcc gac gge tce ttc tte cte tat agc aag ctc acc gtg
Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
305 310 315 320

gac aag age agg tgg cag cag ggg aac gtec ttc tca tge tee gtg atg
Asp Lys Ser Arg Trp &ln Gln Gly Asn Val Phe Ser Cys Ser Val Met
325 330 335

cat gag get ctg cac aac cac tac acg cag aag agc cte tee ctg tec
His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
340 345 350

ceg ggt aaa tga
Pro Gly Lys
355

<210> 17
<211l> 335
<212> PRT

<213> Homo sapiens

<400> 17

Gln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Lys Ser
20 25 30

_16....
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PRT <213>
cc t aaa tga 1068 Pro Gy Lys 355 <210> 19 <211> 355 <212>

Ho?mggapi ens g<400> 19 Gn lie Thr Leu Lys GQu Her Ay Pro Thr Leu Val Lys
Pro Thr Qw0 2005/8648 15 Thr Leu Thr Leu Thr Cys Thr Phe marmKk&ops/bthezHer Leu

i A@n
Ser Lys Ser 20 25 30 Gy Val dy val-dy Trp.lle A,g Gn Pro Pro Gy
Al a L)c/)u Gu 35 40 45 Trp Leu Al a LeSaéu:e@ae Qsl%t‘lﬂ:@sp L¥rs]rA|r_|ng{;S

Her Pro Ser 50 55 60 Leu Arg Th
Asn G n Val 65 70 75 80 Val Leu Thr Met Thr Asn Val Asp Pro Ala Asp Thr

i Tyr
Ala Thr Tyr Tyr 85 90 95 Cys Ay Tyr Her Val Au Ay Tyr Gy Gn dy
Arg Phe H%‘géyl%lrﬂnw @E5rrp10e AFp Elideyo Bancld ginThie de@eryal Thr Val Cys Her
Gu Pro Lys Her ©ys 115 120 12%¢ Asp Lys Thr #is Thr Cys Pro Pro Cys Pro
Ala Pro Qu Lou Lou Ay -21 WO 20051116078 PCT/ KR2005/ 001627 Sequence
Listi ng Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyxr Ser Pro Ser
50 55 60

Leu Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys &Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr
B5 20 g5

Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Gly Tyr Arg Phe His Ser
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr val Cys Ser Glu Pro Lys Sexr Cys
115 120 125

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
130 135 140

Gly Pro Ser Val Fhe Leu Phe Pro Pro Lys Prc Lys Asp Thr Leu Asn
145 150 155 160

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val val Asp Val Ser His
165 170 175

Glu Asp Fro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu val
180 185 120

His Asn Ala Lys Thr ILys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
185 200 205

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
2190 215 220

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro 2la Pro Ile
225 230 235 240

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val

_17_



135
150
H s
du
Ser
Trp
Leu
dn
Asn
Phe
Pro
Ay
Arg
Al a

140 Gy Pro Her Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu net
155 160 Ile Ser Arg Thr Pro Qu Val Thr Cys Vval Vval Val Asp Val
Weh208770160785 G n Asp Pro G u Val Lys Phe Asn Trgcifgr20dsh00165p Gy

Val 180 185 190 His Asn Al a SL/@SThr s PrQ A,g Gu Gn @n Tyr
Thr Tyr 195 200 205 Arg Val IJHeNEIe L ?‘I

Leu Thr Lys Asm A n Val Her 25260 265 270 4sau Thr Cys Leu Val

Tyr Pro Ser Asp Ile Ala Val Gu 275 280 285 Trp Gn Her Asn Ay

G 1. Al Thr Thr r pPro 300 Val Lau Asp Her .
Y’“ﬁ?ﬁ L?*hp“ 2% #ﬁ“ i EP‘%L GQ‘“ g 890 315 320 Asp Lys

Trp Gn 4 #° Gly Asn VaI Bfe Her Q/s Her”?/al Met 325 330 335 His

Her

Leu Hs Asn H's Tyr Thr An Lys Her Len Her Leu Her
Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu

275 280 285

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pxo Pro
290 295 300

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
305 310 315 320

Asp Lys Ser Arg Trp Gin Gln Gly Asn Val Phe Ser Cys Ser Val Met
325 330 335

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
340 345 350

Pro Gly Lys
355

<210> 18
<211> 1068
<212> DNA

<213> Homo sapiens
<220>

<221> CDS

<222> (1)..(1065)

<223>  1g-G2

<400> 18
cag atc acc ttg aag gag tet ggt cec acg ctg gtg aaa coc aca cag 48
Gln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln

1 5 10 15

._18._

StNWal Leu Hs dn
Leu Asn Ay 210 215 220 -Lys du Tyr lLys Cys.lys Val Her Asn Lys
Pro Ala Pro Ile 225 230 235 240 du Lys Thr Ile Her Lys Ala Lys
Pro Arg Gu Pro dn Val 245 250 255 Tyr Thr Leu Pro Pro Her Arg



340
Lys
CDS

ggt
Thr

gga
Ser

gga
Adn
tac
Ser

aac
Adn

355

345 350 -22 WD 2005/116078 PCTQKR2005/ 001627 Sequence Listing Pro Qy

<210> 20 <211> 1068 <212> DNA <213> Honp sapi ens <220> <221>

<222WQ WPS/160T65) <223> 1 g-G  <400> 20 cag at ¢ actCWKB2@s5001g2g t ot

ccc
Leu
ttc
Leu
cag
Al a
agc
Pro
cag
Val

acg ctg gtg aaa ccc aca cag Gnlle Thr Ley Lys GQu Ser Ay Pro
Val Lys Pro Thr dn 1 5 10 1eGUERCes dStHag tgc acg ttc tet

toe ctc agc aaa agt 96 Thr—LeuThr leu Thr Cys Thr Phe Ser @y Phe
Ser Lys Ser 20 25 30 gga gtg ggt gtg ggc tgg atc cgt cag ccc cca
goo ctg gag 144 dy vVal Ay VvVal Gy Trplle Arg An Pro Pro Ay
Lewgc @tel a8b ot adkStdoggroCtik @GEaoettee atd cid hod g 4At gat gass aag cgc

C ot tred O 2eu IﬁrpC}}-se'khrAélﬁ Ejegusli( |58 @Q.LGL;U QexAﬁR 3%§p Asp Lys Arg Tyr
Ser 50 55 64, ctg agg acc gga ctc acc atc,acc aag gac acc too aaa

gtg 240 Leu Arg Thr Arg Leu Thr Ile Thro'Lys Asp Thr Ser Lys Asn

gga gtg ggt gtg ggc tgg ate cgt cag ccc cca gga cag geo ctg gag 144
Gly Val Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Gln Ala Leu Glu
35 40 45
tgg ctt gea ctc att ttt tgg gat gat gat aag cge tac age ceca tct 192
Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 60
¢ty agg acc aga ctc acc ate acc aag gac acc tcc aaa aac cag gtg 240

Leu Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val

65 70 75 80
gtc ctt zca atg acc aac gtg gac cct geg gac aca gee aca tat tat 288
‘Val Leu Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr

85 80 95
tgt gga tac agt gtt gaa gga tat gge caa ggt tac cge ttt cac tece 336
Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Gly Tyr Arg Phe His Ser
100 105 110
tgg gge cag gga acc ctg gtec ace gte tge tea gag ccc aaa tct tgt 384
Trp Gly Gln Gly Thr Leu Val Thr Val Cys Ser Glu Pro Lys Ser Cys
115 120 125

gac aza act cac aca tgc cca ccg tgce cca gea cet gaa cte ctg gug 432

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
130 135 140

gga ccg tca gte tte cte ttc cece cca ama cecc aag gac acc cte atg 480
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
145 150 155 160

atc tec ¢gg ace cct gag gtc aca tge gtg gtg gtg gac gty age cac 528

Ile Ser Arg Thr Pro Glu Val Thr Cys Val val Val Asp Val Ser His
165 170 175
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65 70 75 80 gtc ctt aca atg acc aac gtg gac cot gcg gac aca gcc aca tat
Asp Pro Ala Asp Thr Ala Thr Tyr Tyr 85

90 95 -290/ND20EB78116078 PCT/ HI 22005/ 001627 Sequence Limti/KR20osboigga t ac
agt gtt gaa gga tat ggc caa ggt tac

tat 288 Val Leu Thr Met Thr Asn Val

Val Qu Ay Tyr Ay Adn dy Tyr Arg

ace ctg gtc acc gtc tgc tea gag c
Leu Val Thr Val Cys Ser Gu Pro Lys Ser Cys 115 120 125 gac aaa act cac ace

tgc cca tgc cca gca cct gaa ctc ctg ggg 432 Asp Lys Thr
2 Pro At S2PertF @auttcewrclioa @k wtd 38 ¥35qthdfegga cCg tcargtc ttc ctc

Pro Pro

ttc ccc cEA“AamPeTladyg BacPracenctrs mat §a¥86 ofd va1PsQ vSer Val

Pro Pro Lys Pro LyssoAsp Thr
gag gtc aca tgc gtg gtg gtg gac gtg age cac 528

Val Thr
aag ttc C tgg fac 0t g
Phe Asn ‘fy‘?AV‘af‘

ccg egg

Arg Gu Qu @n Tyr Asn Ser Thr Tyr

2106

aag gag tac aag tgc
Lys Glu Tyr Lys Cys
225

gag aaa acc ate tce
Glu Lys Thr Ile Ser
245

tac acec ctg ceeo cea
Tyx Thr Leu Pro Pro
260

ctg acc tgc ctg gtec
Leu Thr Cys Leu Val
275

tgy gag age aat ggg
Trp Glu Ser Asn Gly
290

gtg ctg gac tece gac
Val Leu Asp Ser Asp
305

gac aag agc agg tgg
Asp Lys Ser Arg Trp
325

Redueitaclising

Gy Tyr Ser

gg ggc cag gga
n @y Thr

His Thr Cys

Phe Leu Phe

Leu Mg 145 150 155,,160 atc tec egg acc cct

215

aag gtc tce aac

Lys Val Ser Asn

230

aaa

Lys Ala Lys Gly

tee

Ser

aaa

Lys

cag
Gln

agc
Gly
310

cag
Gln

gcc aaa ggg

cgg gat azc
Arg Asp Asn
265

gge tte tat
Gly Phe Tyr
280

ccg gag aac
Pro Glu Asn
295

tece ttc tte

Ser Phe Phe

cag ggg aac
Gln Gly Asn

Ile 5er Arg Thr Pro G u

H's 165 170 175 gaa gac cut gag gtc

qég p. Val Ser

v 8 ola ca aa °°§g° 99t BRGYtY BFe29c@ed tASp Pro Gha# Val Lys
fr?/é‘lrg Gy GYaEln 80 AB5sexIBrcat aat gcc aag aca aag
gag gag'tag tac aac ageévacg tac 624 zdsis Asn Ala Lys Thr Lys Pro

195 200 205 cgt gtg gtc age gtc ctc ace
gtc ctg cag: ea0s@aksct 9 &EQC@%EC agf c§c7gag gac tgg ctg aat gge

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Tzp Leu Asn Gly

220

aaa gcc cte cca gec cce ate
Lys Ala Leu Pro Ala Pro Ile
235 240

¢ag ccc cga gaa cca cag gtg
Gln Pro Arg Gla Pro Gln val
250 255

¢ty acc aag aac cag gtc age
Leu Thr Lys Asn Gln Val Ser
270

ccc age gac atc gec gtg gag
Pro Ser Asp Tle Ala val Glu
285

aac acc aag acc acg cek ccc
Asn Thr Lys Thr Thr Pro Pro
300

ctc tat agec aag ctc ace gtg
Leu Tyr Ser Lys Leu Thr Val
315 320

gtc tte tea tge tec gtg atg

Val Phe Ser Cys Ser Val Met
330 335

— 20 -

672

720

768

816

864

912

960

1008



Arg Val Val Ser Val Leu Thr Val Leu H's Gn Asp Trp Leu Asn Gy 210 215 220
aag gag tac aag tgc aag gtc tcc aac aaa gcc ctc cca gcc ccc atc 720 Lys
Au Tyr LWO 09311698 Val Ser Asn Lys Ala Leu Pro Al a Pro m'BKRAD5B®G2235 240
gag aaa acc atc tcc aaa gcc aaa ggg ccc a cag gtg 768 du
Lys Thr Ile Ser Lys Ala Lys Ay Gn ayd %1 %IN@ 245 250 255 -24
WO 2005/ 116078 PCT/ KR2005/ 001627 ccc cca tcc
cgg gat gag ctg acc aag aac cag gtc agc 816 Tyr Thr Lau Pro Pro Ser Arg
Asp G u Lau Thr Lys Asn A n Val Ser 260 265 270 ctg acc tgc ctg gtc aaa ggc
ttc tat cc@ e FGactates ge oant tregay 864kaglan Threys Lau Val Lys. Ay Phe
Tyr Pro Seitis/8p Ml aefliss Wal n(d w2tk 28G.y28R2: 190 s8a9.,260G aat ggg cag cog gag
aac aac acc aag acee@cg cot ccc 942 Trp AQu Sep,Asn Gy G n Pro Gu Asn
Asn Thr Lys -Thr Thr Pro Pro 290 295 300 gtg ctg gac tcc gac ggc too ttc
ttc otc tagcgaggg .aag cttc acc gtg 960 Val Lou Asp Ser Asp Gy Ser Phe Phe
Lou Tyr Ser Eou TH? val 305 310 315 320 gac aag ago agg tgeg cag cag
ggg aac gt96°f\c{-‘ér‘ﬁ‘:a tgc too gtg atg 1008 Asp Lys Ser Arg Trp Gn dn dy
Asn Val Thr Ser 38ys Ser Val Net 325 330 335 cat gag get ctg cac aac cac
tac acg cag aag ago ctc too ctg too 1056 His Qu Ala Lou H's Asn H s Tyr
Thr G n Lys Ser Lou Ser Leu Ser 340 345 350

<210> 19

<21i> 355

<212> PRT

<213> Homo sapiens

<400> 19
Gin Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Lys Ser
20 25 30

Gly Val Gly Vval Gly Trp Ile Arg Gln Pro Pro Gly Gln Ala Leu Glu
35 40 45

Trp Leu Ala Leu Xle Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 60

Lew Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr
85 a0 85

Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gin Gly Tyr Arg Phe His Ser
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Cys Ser Glu Pro Lys Ser Cys
115 120 125

Asp Lys Thr His Thr Cys Pre Pro Cys Pro Ala Pro Glu Leu Leu Gly

_21—.



s s e 55 <2125 PRI <2135
a tga 1068 Pro @y Lys 355 <210> 21 <211>
I(Eg?mgg;pﬁgns g<400> 21 Anlle Thr Leu Lys Au Ser Ay Pro Thr Leu Val L{Zu
Pro Thr GwMO 200581608 15 Thr Lou Thr Lou Thr Cys Thr Phe ¥&erk ﬂ@os/bdngpéﬁgg Le
Ser Lys Ser -25 WD 2005/116078 PCT/ KR2005/ 001627 Sﬁguegce Listi ng35 422,
Ay Val Ay Val Ay Trp ll_le ﬁ;g in A Iﬁ{UQElA M:?\u IéErlprO gelrJ 35 40 45
Leu Ala Leu Ile Phe Trp p Asp—Asp—Lys—Arg-Ty
-II_-(r)E Arg Thr Arg Leu Thr Ile Thr LySPAspAIThrAgerTHSAIAZnTEr nT;/?I Ty?5 ;g gg
80 Val Leu Thr Met Thr Asn Val Asp Pro a p LA
95 Cys Gy B Ser vVal Gul@y Tyr Ay Gmody Tyr Arg The Hi 01

| Cys Ser Gu Pro Lys Ser Cys
110 Trp dy @n Ay Thr Lou Val Thr Va
120 125 Aspylss skhrvatiefe T8F ey 8roP5Q BE R NS, '?-‘«Esé)wffil L Pro Gu Leu Leu Gy

130 135 1405 150 155 160

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
; les 170 175

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
180 185 190

His Asn Ala Lys Thr Lys Pro Azg Glu Glu Gln Tyr Asn Ser Thr Tyr
195 200 205

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
210 215 220

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
225 230 235 240

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
245 250 255

Tyr Thr Leu Pro Pro Ser Arg Asp Asn Leu Thr Lys Asn Gln ¥al Ser
260 265 270

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
275 280 285

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Thr Lys Thr Thr Pro Pro
220 285 300

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
305 310 315 320

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
325 330 335

His Glu Ala Leu His Asn His Tyxr Thr Gln Lys Ser Leu Ser Leu Ser
340 345 350

_.22._.



Gy Pro Ser Val

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 145 150

155 160 Ile Ser Arg Thr Pro Qu Val Thr Cys Val Vval Val Asp Val Ser H's
165 170 1W® 20@/ui6pssp Pro A u Val Lys The Asn Trp Tyr Valpwkrdoyodiat7 A u
Val 180 185 190 His Asn Ala Lys Thr .Lys Pro Arg Gt[zlis(ﬂiu G n Tyr Asn Ser

Thr Tyr 195 200 205 Arg Val Val Sed&@{UBNCTCE

Leu Asn Ay 210
Pro Ala Pro Ile

EligH s Gn Asp Trp
215 220 Lys Qu Iyr lys Cys lys Val Ser Asn lys Ala Leu
225 230 235 240 -26 WD 2005/116078 PCT/ KR2005/ 001627

Sequence Listing Qu Lys Thr Ile Ser Lys Ala Lys Ay Gn Pro Arg Qu Pro
G n Val 245 250 255 Tyr Thr Leu Pro Pro Ser Arg Asp Gu Leu Thr Lys Asn

G n Val Ser, 280
Ile Ala Val Gu

1405 270 Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp

275 280 285 Trp Au Ser Asn Ay Gn Pro Au Asn Asn Thr

Lys Thr Thr Pro°Pro 290 295 300 Val Leu Asp Ser Asp Gy Ser Phe Phe Leu

Tyr Ser Lys Leu
Asn Val Thr Ser
Tyr Thr Gzpuokys

<21il>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
cag atc
Gln Ile

acc cte
Thr Leu

gga gtg
Gly val

tgg ctt
Trp Leu
50

cty agg
Leu Arg
65

gte ctt
val Leu

Thr Vval 305 310 315 320 Asp Lys Ser Arg Trp Gn Gn Gy
Cys Ser Val Met 325 330 335 His Gu Ala Leu H's Asn Hi s
fer Leu Sex Leu Ser 340 345 350

1068
DNA

Homo sapiens

CDS
(1}..(1065)
Ig-G3

20
acc ttg aag gag tct ggt ccc acg ctg gtg aaa cec aca cag 48
Thr Leu Lys Glu Ser Gly Pro Thx Leu Val Lys Pro Thr Gln

acg ctg acc tge acg ttc tet gga ttc tea cte age aaa agt 213
Thr Leu Thr Cys Thxr Phe Sexr Gly Phe Ser Leu Ser Lys Ser
20 25 30

ggt gtg ggc tgg atc cgt cag ccc cca gga cag gee ctg gag 144
Gly val Gly Trp Ile Arg Gln Pro Pro Gly Gln Ala Leu Glu
35 40 45

geca c¢te att ttt tgg gat gat gat aag cgc tac age cca tet 192
Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
55 60

acc aga ctc ace ate ace aag gac acc tcc aaa aac cag gtg 240
Thr Ar¢ Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val
70 75 80

aca atg acc aac gtg gac cct gcg gac aca gec aca tat tat 288
Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr
85 20 95
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Pro Ay Lys 355 <210> 22 <211> 1068 <212> DNA <213> Honp sapi ens <220>
<221> CDS <222> (1)..(1065) <223> 1g-&4 <400> 22 cag ate ace ttg sag gag
tct ggt CcWO MHIWOTE gt g aaa ccc aca cag 48 Gn Ile Thr HeukRuws/@1627Ser 4y
Pro Thr Leu Val Lys Pro Thr Gn - %2005/ 11607§£PC¥£ KR2005/ 001627
Sequence Listing 1 5 10 15 acc ctc m ctot gga ttc tca
ctc ago aaa agt 96 Thr Leu Thr Let—Fh+—Cyps—Fhr—Phe-Ser—dy—Phe Ser Leu Ser
Lys Ser 20 25 30 gga gtg ggt gtg ggc tgg atc cgt cag coo cca gga cag gcc
ctg gag 144 Gy Val Ay Val Gy Trp lle Arg Gn Pro Pro Gy G n Ala Leu
A u 35 40 45 tgg ctt gca ctc att ttt tgg gat gat gat aag cgc tac agc cca
tot 192 d¢tpgdacihcAlgl ckelad by Pleglr RahRR ASReAIP: l¥St g Tyr g Pro Ser 50

05 00, 1 9oa08h, 260 R03.04E, A6l 0,75 49 ygq%eaeﬁg ql£G.Aaa aac cag gtg 240

Leu Arg Thr Arg Ley, Thr 1l hr L{ys Lys ASn G n Val 65 70 75 80
tgg gge cag gga acc ctg ghte acc gtc tge teoa gag ccc aaa tot tgt 384
Trp Gly €ln Gly Thr Leu Val Thr Val Cys Ser Glu Pro Lys Ser Cys
115 120 125
gac aaa act cac aca tge¢ cca ccg tge ceca gea cet gaa cte ctg ggg 432

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly

130 135 140
gga ccg tca gte tte cte tte cec cca aaa cecc aag gac ace ctc atg T 480
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
145 150 155 160
atec tcc cgg ace cet gag gtc aca tge gtg gty gtg gac gtg age cac 528
Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
165 170 175
gaa gac cct gag gtc aag ttc aac tgg tae gtg gac ggc gtg gag gtg 576
Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly val Glu Val
180 185 150
cat aat gcc aag aca aag ccg cgg gag gag cag tac aac agc acg tac 624

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr

185 200 205
cgt gtg gtc age gte ctc ace gtc ¢ty cac cag gac tgg ctg aat gge 672
Arg Val val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
210 215 220
aag gag tac aag tgc aag gtc tec aac aaa gee ¢te cca gee cec atc 720

Lys €lu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro &la Pro Ile
225 230 235 240

gag aaa acc at¢ tcc aaa gec aaa ggg cag ccc cga gaa cca cag gtg 768

Glv Iys Thr Ile Ser Lys Ala Lys Gly Gla Pro Arg Glu Pro Gln Val
245 250 255
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gtc
Leu
gga
Tyr
cag
Ay
cac
Thr
ttc
Leu
acc
Pro

aac
Trp
gag
du
cac
Adn

ctt aca atg acc aac gtg gac cot gcg gac aca gcc aca tat tat 288 Val
Thr Net Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr 85 90 95 tgt
tac ayio W¥pi/1gam gga tat ggc caa ggt tac cgc ttt cac HOWKRRGs0MEYs Gy
Ser Val u dy Tyr Ay Gn Phe H| Ser 100 105 110 tgg ggc
gga acc ctg gtc acc gtctgctca g%@ﬂig lSitlla@ Trp Ay An
Thr Leu Val Thr Val Cys Ser Q4—Pro Lys Ser f\lc 115.120 125 gac aaa act
aca tgc cca ccg tgc cca gca cot gaa ctc ctg ggg 432 Asp Lys Thr Hi s
Cys Pro Pro Cys Pro Ala Pro Qu Leu Leu Ay 130 135 140 gga cog tca gtc
ctc ttc coo cca aaa coo aag gac acc ctc aac 480 Gy Pro Ser Val Phe

Phe Prewchice diysecPreda ky® oS pat TiHy &%ce\sa@g 145 c;g59tc1§ 160 atggstoo egg

cot ga@rgﬁmgaﬁwg 9L0, 0! 000 49 0 cac. Ile Ser Arg Thr
du Val Tﬁlr © A%t Esp ‘Slg 2 C"h%e? 21911 Gfr?% ]\/\i?"'2005/ 116078

PCT/ KR2005/ 001627 %equence Li sti nﬁ 165 170 175 2fha gac cot gag gtc aag ttc

tgg tac gtg gac ggc gtg gag gtg 576 G u Asp Pro Qu Val Lys Phe Asn
Tyr Vait9R$p @ Fra/grc Sauvddattclidd 8med I8 ead geattyem aag acasaag ccg cgg
gag cdguttac (aaceage: aggclyame6R4 prbiiss: Asp 1A a1lys Jhr Lys Pro Arg Qu
A n Tyr Asnz%er Thr Tyr 195,200 205 cgt g{g gtc age gtc ctc ace gtc ctg
cag gac tgg ctg aat ggc 672 Arg Val Vval Ser Vval Leu Thr Val Leu H's

Asp Trtp 3/

gag agc aat ggg cag ccy gag aac aac acc aag acc acg cct ccc o912
Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Thr Lys -Thr Thr Pro Pro

250 295 300
gtg ctg gac tce gac gge tce ttc tte cte tat agc aag ctc acc gtg 960
Val Leu Asp Ser Asp Gly Ser Phe Phe Ieu Tyr Ser Lys Leu Thr Val
305 310 315 320
gac aag agc agg tgg cag cag ggg aac gtc acc tca tge tee gtag atg 1008
Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Thr Ser Cys Ser Val Met

325 330 335

cat gag gct ctg cac aac cac tac aeg cag aag age cte tee ctg tee 1056

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
340 345 350

ccg ggt aaa tga 1068
Pro Gly Lys
355

<210> 21
<211> 355
<212> PRT

<213> Homo sapiens

<400> 21
Gln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Lys Ser
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210
720
230
gtg
245
age
260
864
280
Trp
gtg
Leu
gac
Lys
2005
cac
Asn
1068

215 220 aag gag tac aag tgc aag gtc too aac aaa gcc ctc cca gcc coo ate
Lys A u Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile 225
235 2%@ 209516072 ace atc t 00 aaa gcC aaa ggg cag CCCPCURRUMDS GG cCag
768 du Lys Thr Ile Sex Lys Ala Lys Ay Gn Pro Ar Gu Pro dn Val
250 255 tac ace ctg ccc cca too S@q;@@ﬂ@@a |3 mgg aac cag gtc
816 Tyr Thr Leu Pro Pro Ser Arg Asp Asn leu Thr Lys n_a3dn Val Ser
265 270 ctg ace tgc ctg gtc aaa ggc ttc tat ccc age gac ate gcc gtg gag
Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp Ile Ala Val du 275
285 tgg gag agergat ggg cag ccg gag aac aac gfe aag acc acg cct ccc 912
GQu Ser Asn Ay An Pro Qu Asn Asn Thr Lys Thr Thr Pro Pro 290 295 300
ctg gac toe gac c too ttc ttc ctc tat age sag ctc acc gtg 960 Val
Asp Sef*YAEH aggFY Bffe TBh & LG FRPrerS&ty Ataegeurﬁlr“ Val 305 310 315 320
aag age agg t§g cag cag gggitaac gtc ttc téa tgc tcc gtg atg 1008 Asp
Ser Arg Trp @dn dAn Ay Asn Val Phe Ser Cys Ser Val Mt -29 WO

[ 116078, RCH/ HRIQOI DRI SRAMUSNGE 1hk Sbb RG: 3D rR30:335 cat gag get ctg
aac cac tag acg cag sag gge ctc tee ctgy,tcc 1056 Hs GQu Ala Leu H's
H's Tyr Thr G n Lys Ser Leu Ser Leu Ser 340 345 350 cog ggt aaa tga

Leu Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn Val Asp Pro Bla Asp Thr Ala Thr Tyr Tyr
85 a0 85

Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Gly Tyr Arg Phe His Serx
100 105 110

Tzrp Gly Gln Gly Thr TLeu Val Thr Val Cys Ser Glu Pro Lys Ser Cys
115 120 125

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
i30 135 140

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
145 150 155 160

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
165 170 175

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu val
180 185 180

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
185 200 205

Arg Val val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
210 215 220

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
225 230 235 240
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Pro Ay Lys 355 <210> 23 <211> 355 <212> PRT <213> Hono sapi ens <400> 23
A@nlle Thr Leu Lys Qu Ser Ay Pro Thr Leu Val Lys Pro Thr @n 1 5 10 15
Thr Leu TWoO d0esi1i6brs Cys Thr Phe Ser Ay Phe Ser Leu Ser myskmns@fie25 30

Gy Val Gy Val Ay Trp lle Arg A n igo Pro Gy Adn Ala,Lau Gu 35 40 45
Trp Len Ala Lau Ile Phe Trp Asp Asp @%@ﬂ@@yﬂ_@?lm@ Ser 50 55 60
|

Leu Arg Thr Arg Leu Thr Ile Thr L - 65 70 75
80 Val Leu Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr 85 90

95 Cys Ay Tyr Ser Val Gu Ay Tyr Ay An @y Tyr Arg Phe H's Ser 100 105
110 Trp dy Gn Gy Thr Lau Val Thr Val Cys Ser AQu Pro Lys Ser Cys 115

120 125 - 30u\ls 200544 36018 RGTLKRAQCRAL QD162 ;SegUeRsevhi sting Asp Lys Thr
His Thr Cys Pro Pro Cyss Pro Ala Pro Gu Leu Leu G 130 135 140 dy Pro

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Let’*Asn

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser
260 ] 265 270

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
275 280 285

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Thr Lys Thr Thr Pro Pro
290 295 300

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
305 310 315 320

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Thr Ser Cys Ser Val Met
325 330 335

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

340 345 350
Pro Gly Lys
355
<210> 22

<211> 1068
<212> DNA

<213> Homo sapiens
<220>

<221> CcDs

<222> {1)..{1065}

<223> 1g-G4

<400> 22
cag atc acc ttg aag gag tot ggt cce acg ctg gtg ama cecc aca cag 48
Gln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln
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145 150 155 160 Ile Ser Arg Thr Pro Gu Val Thr Cys Val Val Val Asp Val
Ser His 165 170 175 G u Asp Pro Qu Val Lys Phe Asn Trp Tyr Val Asp Gy
Val G u VMO200806085 190 H's Asn Ala Lys Thr Lys Pro Ar gpA/KRfdosro@Giczy Tyr
Asn Ser Thr Tyr 195 200 205 Arg Val_Val Ser Val Leu Thr Val Leu Hs Gn
Asp Trp Leu Asn Gy 210 215 220 Lys nengeddSHNgy Ser Asn Lys
Ala Leu Pro Ala Pro Ile 225 230 235 240 G u Lys Thr lle Ser Lys Ala Lys
Gy @n Pro Arg Au Pro @n Val 245 250 255 Tyr Thr Lau Pro Pro Ser Arg
Asp Asn Lau Thr Lys Asn A n Val Ser 260 265 270 Lou Thr Cys Leu Val Lys
Gy Phe Tyr,Pro Ser Asg lle Ala Val @u 275 280 283 Trp GQu Sex Asn Gy
A@n Pro Au Asn Asn Thr Lys Thr Thr Pro Pro 290 295 300 Val Lau Asp Ser
Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val 305 310 315 320 Asp Lys
Ser Arg TrRE° GFhaed AEIERSP Sn2ogalite Pk 98 FE oy S 290at* Mt 325 330°%35 -31 WO
2005/ 1160728« PET KRPOOB-0OECT? Bedyerfée Fhg St Aey st ™8 ¥*Ala Leu H's Asn Hi s
Tyr Thr G n Lys Serzcd.eu Ser Leu Ses 340 345 35®0 Pro Ay Lys

gga gtg ggt gtg ggc tgg atc cgt cag ccc cca gga cag gcc ctg gag 144
Gly Val Giy Val Gly Trp Ile Arg Gln Pro Pro Gly Gln Ala Leu Glu
35 40 45
tgg ctt gea cte att ttt tgg gat gat gat aag cgc tac agc ceca tet 192
Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Sexr
50 &5 60
ctg agg acc aga cte ace atc acc aag gac acc tee ama aac cag gtg 240

Len Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val

65 70 75 80
gtc ctt aca atg acc aac gty gac cct geg gac aca geoc aca tat tat 288
Val Leu Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr

B5 80 95
tgt gga tac agt gtt gaa gga tat ggc caa ggt tac cge ttt cac tee 336
Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Gly Tyr Arg Phe His Ser
100 105 110
tgg ggc cag gga acc ctg gtc ace gtc tge tca gag ccc aaa tet tgt 384
Trp Gly Gin Gly Thr Leu Val Thr Val Cys Ser Glu Pro Lys Sexr Cys
115 120 125
gac aaa act cac aca tgc cca c¢cg tge cca geca ccot gaa cte ctg ggg 432
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
130 135 140

gga ccg tea gte tte cte ttec cec cca aaa coc aag gac acc ctc aac 480

Gly Pro Ser Val Phe &Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Asn
145 150 155 160

atc tce cgg acc cect gag gte aca tge gtg gtg gtg gac gtg age cac 528
Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
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355 <210> 24 <211> 1068 <212> DNA <213> Honp sapi ens <220> <221> CDS
<222> (1)..(1065) <223> 1g-G <400> 24 cag atc acc ttg aag gag tct ggt
CCC acg cW@ Woglmem ccc sea cag 48 Gn lle Thr Leu Lys FETKSE0s/G81y27Pr 0 Thr
Leu Val Lys Pro Thr Gn 1 5 10 15 acc ctc acg ctg, acc.tgc acg ttc tot gga
ttc tca ctc ago aaa agt 96 Thr Leu e ueme,ybm’trln:@e Ser Ay Phe Ser
Lou Ser Lys Ser 20 25 30 gga gtg_ggt gtd ggc tgg atc cgt cag ccc cca gga
cag gcc ctg gag 144 dy Val Gy VvVal Ay Trplle Arg Gn Pro Pro Ay Gn
Ala Leu Qu 35 40 45 tgg ctt gca ctc att ttt tgg gat gat gat aag cgc tac
ago cca tot 192 Trp Lgu Ala Lou Ilg,fPhe Trp Asp Aspg Asp Lys Arg Tyr Ser
Pro Ser 50 55 60 ctg agg acc age ctc acc atc acc aag gac acc too aaa aac
cag gtg 240 Leu Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn G n
Val 65 70 9%% 980 cclgers et 234cEC AP e E2agt? lyogatochf Gy gac acd gee aca
tat tat 288u-a32 PWOCRODE/ WEODTF SsPCT KR2OOSAG0TE2R1SEqUBACe Li sting

180 185 190

cat aat gcc aag aca aag ccg cdg gag gag cag tac aac agc acy tac 624
Mis Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr

185 200 205
cgt gtg gtc age gte cte acc gtc ctg cac cag gac tgg cig aat ggc 672
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
210 215 220
aag gag tac aag tgc aag gtc tcc aac ama gec cte cca gec cce ate 720

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
225 230 _ 238 240

gag aaa acc atc tcc aaa goe aaa ggg cag ccc ©ga gaa cca cag gtyg 768
Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Fro Arg Glu Fro Gln Val
245 250 255

tac ace ctg ccc cca tce cgy gat aac ctg acc aag aac cag gtc age 8ls

Tyr Thr Leu Pro Pro Ser Arg Asp Asn Leu Thr Lys Asn Gln Val Ser

260 265 279
ctg acc tgec ctg gtc aaa ggc ttc tat cece age gac ate gee gty gag B64
Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
275 2B0 285
tgg gag agc aat ggg cag ccg gag aac aac acc aag acc acg cct cce 912

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Thr Lys Thr Thr Pro Pro

290 : 285 300
gtg ctg gac tec gac gge tec tte tte cte tat age aag cte ace gtg 960
Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
305 310 315 320
gac aag agc agg tgg cag cag ggg aac gte the tea tge tcc gtg atg 1008

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
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Val
t gt
Ay
ggc
An
act
H s
gtc
Phe
Ccgg
Thr
cct
du
sag
Thr
gtc
Leu
aag
Val

Leu
gga
Tyr

cag
Ay
cac
Thr

ttc
Leu
acc
Pro
gag
Val

aca
Lys
ctc
Thr

gtc
Ser

Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr 85 90 95
tac agt gtt gaa gga tat ggc caa ggt tac cgc ttt cac tcc 336 Cys
S0 Ned/1ies Ay Tyr Ay A n Ay Tyr Arg Phe H s Fearkiigs/403527110 t gg
gga acc ctg gtc acc gtc tgc a gag ccc a t, tgt 384 Trp Ay
Thr Leu Val Thr Val Cys Ser S@(}’Uﬁ%@aﬁl 5 120 125 gao aaa
aca tgc cca ccg tgc cca Asp Lys Thr
Cys Pro Pro Cys Pro Ala Pro Gu Leu Leu Ay 130 135 140 gga ccg tca
ctc ttc ccc cca aaa ccc aag gac acc ctc aac 480 dy Pro Ser Val
Phe Pro Pro Lys Pro Lys Aspajhr Leu Asn 1455150 155 160 atc tcc
cct gag gtc aca tgc gtg gtg gtg gac gtg agc cac 528 Ile Ser Arg

u Val Thr C%/‘ Val Val Val Val Ser His 165 170 175 gaa gac
gf%t &y Tt T 9%EE ¥HIF 48 gty Ca%gaggﬁ% Y §07dfy 576 U Asp Pro
LYE PHeARsHPUTHE 2ppriiyds A8p S6 Hysvear Suwsevdis» £8D 185 190 cat aat gcc
aag ccg cg®itgag gag cag t3ét aac agc acgpsbac 624 H s Asn Ala Lys
Pro Arg Gu Au dn Tyr Asn Her Thr Tyr 195 200 205 cgt gtg gtc agc
acg giCakl g Cag cag gac tgg ctg eat ggc 672 Arg Val Ygy Ser Val
gl !ﬂeu H|s Gn Asp Trp Leu Asn Gy 210 215 220 sag gag tac aag tgc
t ¢C adc ‘Aaa gcc ctc cca gcc ccc atc 720 Lys Gu Tyr Lys Cys Lys
Asn Lys*R& a Leu Pro Ala Pro Ile 225 230 235 240

<210>
<211>
<212>
<213>

23
355
PRT

Homo sapiens

<400> 23

Gln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln

1 5

. Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe

20

10 15

Ser Leu Ser Lys Ser

25 30

Gly Val Gly Val Gily Trp Ile Arg Gln Pro
35 40

Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp
50 55

Leu Arg Thr Arg Leu Thr Ile Thr Lys Asp
65 70

Val Leu Thr Met Thr Asn Val Asp Pro Ala
85 90

Cys Gly Tyr Ser Val Glu Gly Tyr Giy Gln
100 105

Pro

Lys

Thr

75

Asp

Gly

Gly Gln Ala Leu Glu

45
Arg Tyr Ser Pro Ser
60

Val
80

Ser Lys Asn Gln

Thr Ala Thr Tyr
85

Tyr

Tyr Arg Phe His Ser
110

Trp Gly Gln Gly Thr Leu Val Thx Val Cys Ser Glu Pro Lys Ser Cys

115 120

125
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gag aaa acc atc tee aaa gcc aaa ggg cag ccc cgs gaa cca cag gtg 768 -33 WO

2005/ 116078 PCT/ KR2005/ 001627 Sequence Listing G u Lys Thr

Lys
cgg
Asp
ttc
Tyr
aac
Asn
ctc
Tyr
aac
Val

acg
Adn
355

Ay
gat
Asn
t at
Pro
aac
Thr
t at
Ser
gtc
Thr
cag
Lys S

<210>

Qvio W31 G u

aac
Leu
ccc
Ser
acc
Lys

ctg
Thr
ago
Asp
aag
Thr

acc
Lys
gac
Ile
acc
Thr
ctc

aag
Asn
atc
Al a
acg
Pro
acc

Ly*§P I_Léfu TFh L&}
acc tiéa tgc tcc
Ser Cys Ser Val

aaeﬁy 390 set Gal 6fe

Leu Ser
55 <211> 355

Leu

Ile Ser Arg Thr Pro

Glu

His

Lys

225

Glu

Tyr

Leu

Trp

val
305

Asp

Asp

Asn

Val

210

Glu

Lys

Thr

Thr

Glu

290

Leu

Lys

Pro
Ala
195
Val
Tyr
Thr
Leu
Cys
275
Ser

ASp

Ser

Glu

180

Lys

Ser

Lys

Ile

Pro

260

Leu

Asn

Ser

Arg

165

Val

Thr

Val

Cys

Ser

245

Pro

val

Gly

Asp

Trp
325

Pro
aac
Adn
gcc
Val

cot

Pro

455

Adn
cag
Val
gtg ¢
Au
ccc
290
960

Val

245 250 255
gtc ago 816 Tyr Thr

Ser @?@Leuﬁ%e

Ile Ser Lys Ala

t ac a@CERKR20080016ZA t ee
Lou Pro Pro ‘Ser Arg

SidicA

ctg gtc aaa ggc
Lys Ay the

275 280 285 tgg gag ago eat ggg cag cog gag
912 Trp Au 5er Asn Ay A n Pro @u Asn
295 300 gtg ctg gac tcc gac ggc too ttc ttc
[ o LEE)JGCi‘Iy Ser Phe the Leu
agg tgg cag cag ggg

gt g*t%tg 1008 Asplitys Ser Arg Trp An A n dy Asn
Met 325 330 335
QetugPl’Ieoﬂolﬂéa_\ys Hizs L@ bls;Al[‘l&“ ieladni S Asn Hi s Tyr Thr
S8 340 345 35Qg¢09 ggt aaa tga 1068 Pro Gy Lys

Val

Glu Val Thr Cys

Lys

Lys

Leu

Lys

230

Lys

Ser

Lys

Gln

Gly

310

Gln

Phe

Pro

Thr

215

val

Ala

Axrg

Gly

Pro

295

Ser

Gln

Asn

Arg

200

Val

Ser

Lys

Asp

Phe

280

Glu

Phe

Gly

Trp

185

Glu

Leu

Asn

Gly

Asn

265

Tyr

Asn

Phe

Asn

Leu As
Pog1Ryof¥8 P393 G5

val

i70

Tyr

Glu

His

bys

Gln

250

Leu

Pro

Asn

Leu

val
330

val

Val

Gln

Gln

Ala

235

Pro

Thr

Ser

Thr

Tyr

315

Fhe

Val

Asp

Tyr

Asp

220

Leu

Arg

Lys

Asp

Lys

300

Ser

Ser

dohg agc

Asp

Gly

Asn

205

Trp

Pro

Glu

Asn

Ile

285

Thr

Lys

Cys

Val Ser His

Val

180

Sexr

Len

Ala

Pro

Gln

270

Ala

Thr

Leu

Ser
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175

Glu

Thr

Asn

Pro

cln

255

Val

Val

Pro

Thx

Val
335

val

Tyr

Gly

Ile

240

Val

Ser

Glu

Pro

val

320

Met

cat gag got ctg cac aac cac tac



<212> PRT <213> Hono sapiens <400> 25 A@n Ile Thr Leu Lys Qu Ser Ay Pro
Thr Leu Val Lys Pro Thr Gn 1 5 10 15 -34 WD 2005/116078 PCT/ KR2005/ 001627
Sequence WiOsXisigiePsi Lou Thr Leu Thr Cys Thr Phe Ser G yediherides/odierr Ser
Lys Ser 20 25 30 Gy Val dy val Ay Trp lle Arg Gln Pro Pro Gy @n Ala
Lou Gu 3540 45 Trp Leu Ala Leu Il oeUIBINISE g|:y5 Arg Tyr Ser
Pro Ser 50 55 60 Leu Arg Thr Arg _Leu Thr Ile Thr Lvs Asp Ser Lys Asn
G@n Val 65 70 75 80 Val Lou Thr Met Thr Asn Val Asp Pro Ala Asp Thr Al a
Thr Tyr Tyr 85 90 95 Cys Ay Tyr Ser Val Au dy Tyr Ay @dn Ay Tyr Arg
Phe H's Sefis 00:105: 110l B Gk s@rnsl%(,sﬁm k€Y. Val, dr Val Cys Ser Gu
Pro Lys Ser Cys 115 120 125 Asp_Lys Thr H's TE Cys Pro Pro Cys Pro Ala
Pro Qu Leu Leu Ay 130 135 140 y Pro Ser Val %he Leu Phe Pro Pro Lys
Pro Lys Asp Thr Leu Asn 145 150 155 160 1Ile Ser Arg Thr Pro G u Val Thr
Cys Val Vai=o\@a¥ sp Val Ser His 165 170 175 du Asp Pro Qu Val Lys Phe
n Trp Tyr Val 3&sp Ay Val du Val

<210> 24
<21i> 1068
<212> DNA

<213> Homo sapiens
<220>

<221> Ccps

<222> {1} ..{310865)

<223> Ta-G5

<400> 24
cag atc acc ttg aag gag tct ggt ccc acg ctg gtg aaz cec aca cag 48
Gln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln
1 5 10 i5
acc ctc acyg ctg acc tgc acg ttc tet gga tte tea cte age aaa agt %6

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Lys Ser

20 25 30
gga gtg ggt gtg ggc tgy ate cgt cag cece cca gga cag gee ctg gag 144
Gly Val Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Glp Ala Leu Glu
35 40 45
tgg ctt geca cte att ttt tgg gat gat gat aag cge tac age ceca tet 192
Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 €0
ctg agyg acc aga ctc acc atc acc aag gac acc tec aaa aac cag gtg 240

. Leu Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

gte ctt aca atg acc aac gty gac cct geg gac aca gec aca tat tat 288

...82._



180 185 190 His Asn Ala Lys Thr
195 200 205 Arg Val

Val

G u Tyr Lys Cys Lys Val

240 Gu Lys Thr
250 255 Tyr Thr

Il e Ser

Ser Val

Lys Al a Lys
Leu Pro Pro Ser Arg Asp

260 265 270 Leu Thr Cys Leu Val
275 280 285 Trp Qu Ser Asn Ay Gn Pro Qu Asn Asn Thr

Pro 290 2Q,5

Thr Val 36@%”25“

Ser Leu Ser

V%Lt
315 320 Asp Lys Ser, Arg Trp dn

Leu Ser

Cys Gly Tyr Ser

tgg
Trp

gac
Asp

gga
Gly
145

atc
Ile

gaa
Glu

cat

His

cgt
Arg

aag
Lys
225

gag

ggc
Gly

aaa
Lys
130

cog

Pro

tee

Ser

gac
Asp

aat

Asn

gtg
Val
210

gag
Glu

gaa

cag
Gln
115

act

Thx

tea

Sex

cgg
Arg

cet

Pro

gce
Ala
195

gte
Val

tac

Tyr

acc

100

gga
Gly

cac

His

gtc
Val

acc

Thr

gag
Glu
180

aag
Lys

age

Ser

aag

Lys

atc

Lys Pro Arg Au du dn Tyr Asn Ser Thr Tyr

Leu Thr Val

3eq

Leu Hs G n Asp Trp Leu Asn
Ay 210 Avb 28@M1668 WO 2005/ 116078 PCT/ KR2005/ 001627 SepanKr2obs/@i1627g Lys
Ser Asn Lys Ala Leu Pro Al

n_Leu Thr

Lys

225 230 235

Prqlle
em}eAE_qsmm o Gn Val 245

n dn Val Ser

Lys Ay Phe Tyr

Pro Ser Asp Ile Ala Val Gu

Lys Thr Thr Pro

lnﬁcuaé?‘asﬂlsﬁfa A Gy, 8 aBhenPhe eu Tyr Ser Lys Leu
n @y Asn Val Thr Ser

Cys Ser Val Met 325 330 335 His Gu'Na Leu Hs ASh Hs Tyr Thr Gn Lys
340 345 350 Pro @y Lys 355
'<212> DNA tgt gga tac agt gtt gaa gga tat gge caz ggt
Vval Glu Gly Tyr

ace
Thr

aca

Thr

tte
Phe

cct
Pro
165

gte
Val

aca

Thr

gte
Val

tac
Cys

tee

ctg

Leu

tgc
Cys

cte
Leu
150

gag
Glu

aag

Lys

aaqg

Lys

cte

Leu

aag
Lys
230

aaa

gtc
Val

cca
Pro
135

tte

Fhe

gte
val

tte
Phe

ceg

Pro

acc
Thr
215

gte
Val

gcec

acc
Thr
120

ceg

Pro

cce

Pro

aca

Thr

aac

Asn

cgg
Arg
200

gtc
Val

tce

Sex

aaa

Gly
105

gtc

Val

tgc
Cys

cca

Pro

tgc
Cys

tog
Trp
185

gag
Glu

ctg
Leu

aac

Asn

999

Gln

tgc
Cys

cca

Pro

cad

Lys

gtg
Val
170

tac

Tyr

gag
Glu

cac

His

adda

Lys

cag

Gly

tea

Ser

gea
Ala

cce
Pre
155

gtg

Val

gtg
val

cag
Gln

cag

Gln

gce
Ala
235

cce

tac cgc ttt

Tyr Arg Phe

gag
Glu

cct
Pro
140

.aag

Lys

gtg
Val

gac
Asp

tac

Tyr

gac
Asp
220

cte

Leu

cga

cee
Pro

125

gaa

Giu

gac

Asp

gac

Asp

gge
Gly

aac
Asn
205

tgg
Trp

cca

Pro

gaa

110

aas,

Lys

cte

Leu

ace

Thx

gtg
Val

gtyg
val
190

agc

Ser

ctyg

Leu

gce
Ala

cca

— 33~

<210> 26 <211> 1068
cac tcc 336
His Ser
tet tgt 3B4
Ser Cys
ctg ggg 432
Leu Gly
ctec aac 480
Leu Asn

160
agc cac 528
Ser His
175
gag gty 576
Glu val
acg tac 624
Thr Tyz
aat ggc 672
Asn Gly
cece ate 720
Pro Ile

240
cag gtg 768



<213> Honpo sapi ens <220> <221> CDS <222> (1)..(1065) <223> 1g-G <400>
26 -36 WD 2005/116078 PCT/ KR2005/ 001627 Sequence Listing cag atc acc ttg

aag
Ser
acg
Ser
cag
Pro
gat
Lys
acc
Sex
gac
Thr
tac
Arg

gag
Ay
ttc
Ay
ccc
Pro
aag
Arg
tcc
Lys
aca
Al a
cgc
Phe

t WD W03/11668 acg ctg gtg aaa ccc aca cag 48 G n Admexiiwsdmseilys A u
Pro Thr Leu Val Lys Pro Thr Gn 1 5 10 15  acc.ctc acg ctg acc tgc
tot gga ttc tca ctc ago aaa &eqmemeeum{dn@ Thr Cys Thr Phe
Phe Ser Leu Ser Lys Ser 20 25 30 gga gtg ggt gtg ggc tgg atc cgt
cca gga cag goo ctg gag 144 Gy Val Ay Val Ay Trp Ille Arg A n
Gy Gn Ala Leu u 35 40 45 tgg ctt gca ctc att ttt tgg gat gat
€4S L9C 13063 Eg@tml s oIf Rid-Ql, AlAclebloldig vBe Trp Asp Asp Asp
Tyr Ser Pro 45 0 0 ct @99 acc aga %g acc atc acc aag gac
aaa aac cag gtg 240 Leu Arg Thr Arg Leu Il'e Thr Lys Asp Thr
Asn G n Val 65 70 75 80 gtc ctt aca atg acc aac gtg gac cot gcg
gtec acactated gz 28899 at aketdThee Mot adPheag/gfa agal Asp PP Al a Asp
Thir Ty ndy pro8iro9k: Mg regirsggan tree v@gbsngtin Gasegga tat ggc caa ggt
ttt cac teg;p336 Cys Ay gyr Ser Val Agedy Tyr Ay G n Ay Tyr

H s Ser

ctg acc tge ctg gtc aaa gge tte tat cce age gac ate gec gtg gag 864
Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu

275 280 285
tgg gag agc aat ggg cag ccg gag aac aac acc aag acc acg cct ccc 912

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Thr Lys Thr Thr Fro Pro

290 295 300
gtg ctg gac tcc gac gge tee tte tte cte tat agec aag ctc ace gtg 960
Val Leu Asp Ser Asp Gly Ser Phe Phe ILeu Tyr Ser Lys Leu Thr Val
305 310 315 320
gac aag agc agg tgg cag cag ggg aac gte acc teca tge tcc gtg atg 1008
Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Thr Sexr Cys Ser Val Met
325 330 335
cat gag get ctg cac aac cac tac acg cag aag age ctc tcc ctg tee 1056

His Glu a&la Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
340 345 350

ceg ggt aaa tga 10868
Pro Gly Lys
355

<210> 25
<211> 355
<212> PRYT

<213> Homo sapiens

<400> 25
Gln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln
1 5 10 15

_34_



100
384
120
Asp
gga
Pro
-37
gag
Val

aag
Phe
cog
Arg
gtc
Leu
aac
Lys
ass

105 110 tgg ggc cag gga acc ctg gtc acc gtc tgc tca gag coo aaa tct tgt
Trp Ay An dy Thr Leu Val Thr Val Cys Ser Qu Pro Lys Ser Cys 115
125 gwo Wa31meI8 cac aca tgc cca ccg tgc cca gca cot MAMKRINS/OI1§2799g 432
Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Gu Leu Leu Gy 130 135 140
ccg tca gtc ttc ctc ttc ccc cca a aac 480 Gy
Ser Val Phe Leu Phe Pro Pro Lys ﬁ@qmgthgﬁﬁg 145 150 155 160
WO 2005/ 116078 PCT/ KR2005/ 001627 Sequence Listing atc tcc cgg acc cct
gtc aca tgc gtg gtg gtg gac gtg agc cac 528 Ile Ser Arg Thr Pro Qu
Thr Cys Val Val Val Asp Val Ser His 165 170 175 gaa gac cot gag gtc
ttc aac tgg tac gtg gac ggc gtg gag gtg 576 A u Asp Pro Qu Val Lys
Asn Trip= Byt T fengy %SyTh{?a‘The(ﬁeﬁ G%ﬁl%hiéer ¥855FobY°cEf eat aac aag aca aag
Cgg gag gag cag2t ac aac ago aé§ tac 624 Hi s3°Asn Asn Lys Thr Lys Pro
Gu Gu dn Tyr Asn Ser Thr Tyr 195 200 205 cgt gtg gtc agc gtc ctc acc
Cj[g Caty GAP cBGat 80, e40r8ad-g006 2d 2ro BiPcMAk1VRdy &ar Val Leu Thr Val
Hs @n Asp p Leu Asn Qy,,210 215 220 agg gag tac aag tgc sag gtc too
aaa goo ctc €ca gcc coo atc 720 Lys Gu Tyr Lys Cys Lys Val Ser Asn
Ala Leu Pro Ala Pro Ile 225 230 235 240 gag aaa acc atc too aaa gcc
999 Ca[gp dev Aé@é-mgé@? B@a‘“@aﬁpg”tsa AppBys Axrg Tyr Ser Pro Sex
50 55 60

Leu Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn Val Asp Fro Ala Asp Thr Ala Thr Tyr Tyr
85 20 95

Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Gly Tyr Arg Phe His Ser
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Cys Ser Glu Pro Lys Ser Cys
115 120 125

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
130 135 140

Gly Pro Sex Val Phe Lewu Phe Pro Pro Lys Pro Lys Asp Thr Leu Asn
145 150 155 160

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
165 170 175

Glu BAsp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
180 185 190

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
195 200 205

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
210 215 220

_35_



du
tac
Thr
acc
Cys
ago
Asn
t oo
Asp

Lys
acc
Leu
tgc
Leu
aat
Ay
gac
Ay

245 250 255

Thr Ile Ser Lys Ala Lys Ay Gn Pro Arg Gu Pro dn Val

ctg ccc cca too cgg gat aac ctg acc sag aac cag gtc agc 816 Tyr
Pwo #0w115ets Arg Asp Asn Leu Thr Lys Asn G n VaI e KR 05863527270 ctg
ctg gtc aaa ggc ttc tat ccc 0 gac atc go .gag 864 Leu Thr
Val Lys Ay Phe Tyr Pro Ser @Q@@ﬂ@@a FS ||’4 280 285 tgg gag
ggg cag cog gag aac aac a Trp A u Ser
G@n Pro Au Asn Asn Thr Lys Thr Thr Pro Pro 290 295 300 gtg ctg gac
ggc too ttc ttc ctc tat ago aag ctc acc gtg 960 Val Leu Asp Ser
SetysPhg Rhaybeys Ty vaeked ¥$ 18U I Neu b 2805, 310 315 320 -38 WO

2005/ 11607532 PCT/ KR2005/ 0916

Asn
tac
Thr
Lys

Val

dn
355

Thr Ser Cys Ser Val
acg caffvad§ RGCIeter LrT Ak ivet @9 F058° FP FL1GFEe AlmValeu His Asn His Tyr
Lys Ser Leu SerslLeu Ser 340 345 350
<210> 27 <211> 355

27 Sequence
ggg aac gtc acc tca tgc tcc gtg atg 100

Met 325 330 335

i,sting gac aag,agc agg tgg cag cag
Asp Lys Ser Krg Trp AGn dn Gy

cat gag get ctg cac aac cac

cog ggts aaa tga 1068 Pro Ay

Tyr Thr Leu Pro Pro Ser Arg Asp Asn Leu Thr Lys Asn Gln Val Ser
260 265 270

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
275 280 285

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Thr Lys Thr Thr Pro Pro
290 295 300

Val Leu Asp Sexr Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
305 310 315 320

Agp Lys Ser Arg Trp Gln Gln Gly 2Asn Val Thr Ser Cys Ser Val Met
' 325 330 335

His ¢lu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

340

Prc Gly Lys
355

<210> 26
<211> 1068
<212> DNA

<213> Homo sapiens

<220>

<221> CDbs
<222> (1.
£ 223> Ig-G&

<400> 26

. (1065}

345

350

._.36_.



<212>' PRT <213> Hono sapiens <400> 27 An Ile Thr Leu Lys GQu Ser Gy Pro
Thr Leu Val Lys Pro Thr An 1 5 10 15 Thr Leu Thr Leu Thr Cys Thr the Her
Ay Phe Sawo doesiilsers Lys Ser 20 25 30 dy Val @y Val chﬂiﬁmobds/a)m;mg dn
Pro Pro Ay Gdn Ala Leu Gu 35 40 4 e e Trp Asp Asp
Asp Lys Arg Tyr Her Pro Ser 50 55 6$E€Uh§iaﬁér LI-At%ﬂ@ﬁThr Il'e Thr Lys
Asp Thr Her Lys Asn dn Val 65 7 n Val Asp
Pro Ala Asp Thr Ala Thr Tyr Tyr 85 90 95 Cys Ay Tyr Her Val Qu Ay Tyr
Gy Gn dy Tyr Arg Phe H s Her 100 105 110 -39 WD 2005/116078

PCT/ KR20057300 L6 27° S&¢ 38h €87 EFSEtnerT3yd P yeteena &Fy aFhFa9au Val Thr Val Oys
Ser G u Pr@rlLits Berlepgs 61y Ber] @1y H:@5rhrAgp Viey Svdltro BuscIfhr Cys Pro Pro Cys
Pro Ala Proi@u Leu LousG@y 130 135 140 Gy Pro Sets Val Phe Leu Phe Pro
Pro Lys Pro Lys Asp Thr Leu Asn 145 150 155 160 Ile Sex Arg Thr Pro Gu

Val Thr Cyg_Val al.. Asp.ya o Hs. 1 0.175. G u Asp Prg_Gdu Val
Lys The Asn T‘% 3¥9 Ct%; |2 % acg Lt:é? tthca ch agc aaa agt 96

Thr Le Leu Thr Cy Thr he Ser Gly Phe Ser Leu Ser Lys Ser
20 25 30

gga gtg ggt gty gge tgg atc cgt cag cece cca gga cag gec ctg gag 144
Gly val Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Giln Ala Leu Giu
35 40 45

tgg ctt gea cte att ttt tgg gat gat gat aag cge tac age cca tot 1982
Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 60

ctg agg acc aga ctc acc atc acc aag gac acc tcc aaa aac cag gtg 240
Leu Arg Thr Arxrg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val
€5 70 75 80

gtc ctt aca atg acc aac gtg gac cct geg gac aca goc aca tat tat 288
Val Leu Thr Met Thr Asn Val Asp Pro Alz Asp Thr Ala Thr Tyr Tyr

85 80 85
tgt gga tac agt gtt gaa gga tat gge caa ggt tac cgec ttt cac tee 336
Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Giy Tyr Arg Phe His Ser
100 105 110
tgg ggc cag gga ace ctg gte ace gte tgc tca gag cec aaa tct tgt 384
Trp Gly Gln Gly Thr Leu Val Thr Val Cys Ser Glu Pro Lys Ser Cys
115 120 125
gac aaa act cac aca tge cca ceg tge cca gea cet gaa cte ctg ggg 432

Asp Lys Thr His Thr Cys Pro Proe Cys Pro Ala Pro Glu Leu Leu Gly
130 135 140

gga ccg tea gte tte cte ttc cce croa aaa coec aag gac ace cte aac 4890

Gly Pro Sexr Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Asn
145 150 155 is0

._37._



Lys
Ser
Asn
t he
Adn

185
200
210
Ile
Pro
Asn
Asp
Thr
Leu
Ay

190 H's Asn Asn Lys Thr Lys Pro Arg Au Qu d@n Tyr Asn Ser Thr Tyr
205 Arg Val Vval Ser Val Leu Thr Val Leu H's G@n Asp Trp Leu Asn
2w @ad11608s G u Tyr Lys Cys Lys Val Ser Asn Lya'o@dﬂanioogsnnﬁgﬂ AL\?
225 230 235 240 du Lys Thr y n Pro g
G n Val 245 250 255 Tyr Thr Sﬁ@?mé&i—fﬁmﬁ p Asn Leu Thr
A@n Val Ser 260 265 270 Lou Thr Cys rLeu vat—Ltys Gy Phe Tyr Pro
Ile Ala Val Gu 275 280 285 Trp Gu Ser Asn Ay @n Pro G u Asn
Lys, Tth Thr Pro Pro 290 295 300 Val LeutAs Ser Asp GI;% Ser Phe
Tyt oSer Y SE GG PAT IVafe® H5991979 38 98909 ASHtys Sex AR§ Trp G n
AsHev%?F P‘FﬁrThSé'F" Gy's VheFha/gys Yt val-val(ise WO 200815116078

PCT/ KR2005/ 001627 Sequéhce Listing 32% 330 335 His7®du Ala Leu H's Asn Hi s
Tyr Thr G n Lys Ser Leu Sot Leu Ser 340 345 350 Pro Gy Lys 355 <210> 28

<211> 1068gaa<%&2cﬁt Iglélé\gtc aag tte aac tgg tac gtg gac ggc gtg gag gtg 576
Glu Asp Pro Glu Val Lys Phe BAsn Trp Tyr Val Asp Gly Val Glu Val
180 185 150
cat aat aac aag aca aag ccg cgg gag gag cag tac aac age acg tac 624

His Asn Asn Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr

195 200 205
cgt gtg gte age gte cte ace gte ctg cac cag gac tgg ctyg aat gge 672
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
210 215 220
aag gag tac asag tgc aag gtc tce aac 2aa gec ctc cea gee cec ate 720

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
225 230 235 240

gag aaa acc atc tcc aaa goc zaa ggg cag ccc cga gaa cca cag gtg 768
Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
245 250 255

tac acc ctg ccc cca tec ¢gg gat aac ctg acc aag aac cag gtc age 816
Tyz Thr Leu Pro Pro Ser Arg Asp Asn Leu Thr Lys Asn Gln Val Ser

260 265 270
ctg ace tge ctg gte aaa gge tte tat ccc age éac atc gce gtg gag 864
Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
275 280 285
tgg gag agc aat ggg cag ceg gag aac aac acc aag acc acg cct ccc 912
Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Thr Lys Thr Thr Pro Pro
280 285 300
gty ctg gac tcc gac ggc teec tte tte cte tat age aag c¢te acc gtg 960

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
305 310 315 320
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<213> Honpo sapi ens <220> <221> CDS <222> (1)..(1065) <223> 1g-G/ <400>
28 cag atc acc ttg aag gag tot ggt ccc acg ctg gtg aaa ccc ace cag 48 Gn
lie Thr Lwo doys1168 Ser Gy Pro Thr Lou Val Lys Pro Thr p@mwki20bs/dddezt5 acc

ctc acg ctg acc tgc acg ttc tct gga tSe { 96 Thr Leu Thr
Leu Thr Cys Thr Phe Ser Ay Phe Ser Leu g@%@??&ﬁ‘g@n@ﬁo gga gtg ggt
gtg ggc tgg atc cgt cag ccc cca gga cag gcc ctg gag 144 Ty Vval dy Vval

Gy Trplle Arg Gn Pro Pro Gy Gn Ala Leu Gu 35 40 45 tgg ctt gca ctc

att ttt tgeecOaly QFataggalky 389 ac ago cca tct 192 Trp Leu Ala Leu Ile
Phe Trp Asp AsR @Qr&.)ﬁﬁj é{rg;rygfgtSer ro Ser 58° 5E° 8tF 8i%y agg at%®aga ctc
acc atc acc aag gac accC tCC aaa aad Cag™yts§r 540 SeL 8y ¥etg Thr Arg Leu Thr
Ile Thr Lys Asp Thr S&f°Lys Asn G n ¥4 65 70 75 883541 WO 2005/ 116078

PCT/ KR2005/ 001627 Sequence Listing gtc ctt aca atg acc aac gtg gac cot gcg
gac aca gc¥teca drhtctd abc 288cacVedc d@leafhiag Mt dhkc Ay Yol Asp Rrpo Ala Asp
Thr Al a ThaisByn alyneBaiORsObis #,0trd08, 136 SQ]%JE%QEQIGQ(QI& gga tat ggc caa ggt
tac cgc ttt cac tcgyg336 Cys Gysjl;gr Ser Va u ysleyr Gy An dy Tyr
Arg Phe His Ser 330

ccg ggt zaa tga 1068
Pro Gly Lys
355

<210> 27
<211> 355
<212>° PRT

<213> Homo sapiens

<400> 27
Giln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gin
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Lys Ser
20 25 30

Gly Val Gly Val Gly Trp Ile Brg Gln Pro Pro Gly Gln Ala Leu Glu
35 40 45

Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 60

Leu Arg Thr Arg Leu Thr Tle Thr Lys Asp Thr Ser Lys Asn Gln val
65 70 75 80

Val Leu Thr Met Thr Asn val Asp Pro Ala Asp Thr Ala Thr Tyr Tyx
85 90 95

Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Gly Tyr Arg Phe His Ser
100 105 110
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100
384
120
Asp
gga
Pro
atc
Ser

gaa
Asp
aat

Asn
gtc
Ser

aag

105 110 tgg ggc cag gga acc ctg gtc ace gtc tgc tca gag ccc aaa tot tgt

Trp Gy An Ay Thr

125
Lys
cog
Ser
t oo
Arg T
gac
Pro
aac
Lys
age
Val
tgc
Lys

Thr Val

Leu Val Cys Ser

G u Pro Lys Her

Oys 115

gWwoO 2865118618 cac aca tgc cca ccg tgc cca gca cot mmﬂoosmltlgwggg 432

130 135 140

Thr H's Thr Cys Pro Pro Q/s
tca gtc ttc ctc ttc ccc cca a @i@é’«;@:%g—;@il aac 480 Qy
Val Phe Leu the Pro Pro Ly"‘"PW‘w—sAsp‘ThT_I:éUWS 150 155 160
cgg acc Cct gag gtc aca tgc gtg gtg gtg gac gtg ago cac 528 Ile
% L0 qﬂ‘ L 'Il:hr VC%/ls Val Val Val Asp Val Ser His 165 170 175
cot Tgag grc dd (firtfa‘(’: 3l 3y PECSGt Y gEe WHcHytH gag gtg 576 A u
Au VaI JE}?S the Asn Trp2Tyr Val Asp @2 Val @u Val 180 185 190 cat
aag aca aag cog cgg gag gag cag tac aac ago acg tac 624 H s Asn
Thasplys $BEGilrgr Ghdl el HrdChyl T 21ASHEo 285 1l ke ¥{y 195 200 205 cgt gtg
gtc ci acc gtc ctg;gac cag gac tgg,ctg aat ggc 672 Arg Val Val
Lau Thr Val Leu His G n Asp Trp Leu Asn Ay 210 215 220 aag gag tac
gtc tee aac aaa gcc ctc cca goo ccc atc 720 Lys Gu Tyr Lys

Vaﬁglys%" SRE L \F&e AP Pl BroPP WisaP=Prigs |3se T20 58 235 240 -42 WO

Cys
2005/ 116078'PCT/ KR2005/ 009627 Sequence 18sting gag aaastaac atc too aaa gcc
ass ggg cag ccc cgs gas cca cag gtg 768

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val val Asp Val Ser His
165 170 175

Glu Asp Pro Glu Val
180

Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Vval
185 130

His Asn Asn Lys Thr Lys Pro Arg Glu Glu
185 200

Gln Tyr Asn Ser Thr Tyr
205

Arg Val Val Ser Val
210

Lys Glu Tyr Lys Cys
225

Glu Lys Thr Ile Ser
245

Tyr Thr Leu Pro Pro
260

Leu Thr Cys Leu Val
275

Trp Glu Ser Asn Gly
290

Val Leu Asp Ser Asp
305

Asp Lys Ser Arg Trp

Leu Thr Val Leu His
215

Lys Val Ser Asn Lys
230

Lys Ala Lys Gly Gln
250

Ser Arg Asp Asn Leu
265

Lys Gly Phe Tyr Pro
2B0

Gln Pro Glu Asn Asn
295

Gly Ser Phe Phe Leu
310

Gln Gln Gly Asn Val

Gln Asp
220

Trp Leu Asn Gly

Ala Leu Pro Ala Pro Ile

235 240

Pro Arg Glu Pro Gin Val
255

Thr Lys Asn Gln Val Ser
270

Ile Ala Val Glu
285

Sar Asp

Thr Lys Thr Thr Pro Pro

300

Tyr Ser Lys Leu Thr val
315 320

Thr Ser Cys Ser Val Met
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Gn Pro Arg Au Pro Gn Val 245 250 255

Gu Lys Asn Ile Ser Lys Ala Lys Ay
tac acc ctg ccc cca too cgg gat aac ctg acc aag aac cag gtc ago 816 Tyr
Thr Leu Pwo 09118618 Arg Asp Asn Leu Thr Lys Asn G n Val mearkRfifsg8fs2270 ctg
acc tgc ctg gtc ass ggc ttc tat ccc a@)e e 1 864 Leu Thr
Cys Leu Val Lys Ay Phe Tyr Pro Ser ASp IQ?QMI L@ﬁﬁlg‘g@ 280 285 tgg gag
agc aat ggg cag ccg gag aac aac acc aag acc acg cct cct 9rz— Trp A u Ser
Asn Ay Gn Pro Qu Asn Asn Thr Lys Thr Thr Pro Pro 290 295 300 gtg ctg gac
tcc gac ggc too ttc ttgsctc tat ago ctc acc gtg 960 Val Leu Asp Ser
Asp Ay Ser The Phe Leu Tyr Ser Lys Leu Thr Val 305°310 315 320 gac sag
agc agg tgg..c ca aac gtc acc tca tgc tee gtg atg 1008 Asp Lys ser
Arg Trp G ﬁ”egl% ﬁa&eﬂ?ﬁs At EYhRYsSEir €ypsiv8eter\igh skbte825: 330 335 cat gag
got ctg cac aac cac®fac acg cag a3y ago ctc tccaesyg tcc 1056 His Qu Al a
Leu Hs Asn His Tyr Thr G n Lys Ser Leu Ser Leu Ser 340 345 350 cog ggt aaa
tga 1068 RrosidnysLys 355 <210> 29 <211> 355 <212> PRT <213> Honb sapi ens
<400> 29 -43 355

<210> 28

<211l> 10868

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (1) ..{1065)

<223> Ig-G7

<400> 28

cag atc acc ttg aag gag tet ggt ceo acg ctg gtg aaa ccc aca cag
Gln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln
1 5 10 15

acc ctc acg ctg acc tge acg tte tect gga tte tea cte agc aaa agt
Thr Leu Thr lLeu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Lys Ser
20 25 - 30

gga gtg ggt gtg ggc tgg atec cgt cag ecec cea gga cag gec ctg gag
Gly Val Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Gln Ala Leu Glu
35 40 45

tgg ctt gea cte att ttt tgg gat gat gat aag cgc tac agce cca tet
Trp Leu Ala Leu Tle Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 &5 60

ctg agg acc aga cte ace ate acc d4ag gac acc tce aaa aac cag gtg

Leu Arg Thr Arg Leu Thr Ile Thr Dys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

._41...
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WD 2005/ 116078 PCT/ KR2005/ 001627 Sequence Listing An Ile Thr Lau Lys GQu
Ser Ay Pro Thr Leu Val Lys Pro Thr Gn 1 5 10 15 Thr Leu Thr Leu Thr Cys
Thr Phe Sax Wbynebm Her Leu Sex Lys Ser 20 25 30 Ay Valci@&izovaboiedy Trp
Ile Arg Gn Pro Pro Gy dn Al a Leugé 35 40 45 Tlsg'ﬁ Ala Leu Ile Phe
Trp Asp Asp Asp Lys Arg Tyr Ser Pro CI &Q Thr Arg Leu Thr
Ile Thr Lys Asp Thr Her Lys Asn Thr Not Thr
Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr 85 90 95 Cys Gy Tyr Her Val
Gu dy Tyr Ay An @y Tyr Arg Phe H's Ser 100 105 110 Trp Ay dn Qy
Thr Leu Val Thr Val Cys Ser Qu Pro Lys Ser Cys 115 120 125 Asp Lys Thr
H's Thr Oyz BroaRragQyes B atdbse Progdg shelod deehcSiyr £430 135 149 Gy Pro
Ser Val Pha LeumRhe:Rnhe Bf 9.1 XS EJFooAll'ayJ§spA§:Q A-[QrThJ:-eryr Jp 145 150 155 160
Il'e Her Arg Thr Pro Ggu Val Thr Cys g¥a Val Val AsQ Her His 165 170 175
Gu Asp Pro Qu Val Lys Phe Asn Trp Tyr Val Asp Gly VaI Gu Vval 180 185
190 H's Asn Asn Lys Thr Lys Pro Arg Qu GQu A@n Tyr Asn Ser Thr Tyr 195
200 205 WEgIait=c\MF 95k92a/gpa EBUIIPheaa\Veslt dzeLrobiitst Grptdsp Trp e Asn Ay
Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Gly Tyr Arg Phe His Ser

100 105 110
tgg ggc cag gga acc ctg gtc ace gte tgc tea gag ccc aaa tct tgt 384
Trp Gly Gln Gly Thr TLeu Val Thr Val Cys Ser Glu Pro Lys Ser Cys
115 120 125
gac aaa act cac aca tge cca ccg tagc cca gea cct gaa cteo ctg ggg 432

Asp Lys Thr His Thr Cys Pre Pro Cys Pro Ala Pro Glu Leu Leu Gly
130 135 140

gga ccg tca gte tte cte tte cece cca aaa ceoec aag gac acc cte aac 480 -

Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Asn

145 150 155 160
atc tec cgg ace cct gag gtc aca tge gtg gtg gtg gac gtg agc cac 528
Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
165 170 175
gaa gac cct gag gtc aag ttc aac tgg tac gtg gac gge gtg gag gtg 576
Glu BAsp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
180 185 190
cat aat aac aag aca aag ¢cg ¢gy gag gag cag tac aac agc acg tac 624

His Asn Asn Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr

185 200 205
cgt gtg gtc age gtc cte acc gte ctg cac cag gac tgg ctg aat ggc 672
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
- 210 215 220
aag gag tac aag tge aag gte tce aac aaa gee cte cea gee coc ate 720

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
225 230 235 240
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-44 WO 2005/ 116078 PCT/ Hl 22005/ 001627 Sequence Listing 210 215 220 Lys Gu
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile 225 230 235 240
A u Lys Awo to#118e78 Lys Ala Lys Ay Gn Pro Arg Qu Pro ﬁf[ljmsiadosjaghgéiggSZSS
Tyr Thr Leu Pro Pro Ser Arg Asp Asn I ns Qe er
2)7/0 Leu Thr Cys Leu Val Lys Gy the %dﬁ@@ﬁﬁglgt&nﬁa Val Gu 275
280 285 Trp Qu Ser Asn Ay G n Pro-Gu AsnmAsm Thr—tys—Tthr—Thr Pro Pro
290 295 300 Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr
Val 305 310 315 320 Asp Lys Ser Arg Trp G n dn dy Asn Val Thr Ser Cys
Ser Val Net 325 330 335 His Qu Ala Leu His Asn H's Tyr Thr G n Lys Ser
Leu Ser LE&t¥ %Braacup t3452856c afr osoFag ¢opscdBhla cc@ k8% o8 <21168068 <212>
DNA <213slvHawDrssapi 618 1¢2 200 Ly<2R131nCGRS Ar5222°pré kin v411065)

245 250 255

tac acc ctg ceco cea tec cgg gat aac ctg acc aag aac cag gtc age 816
Tyr Thr Leu Pro Pro Ser Arg Asp Asn Leun Thr Lys Asn Gin Val Ser

260 265 270
¢tg acec tgc ctg gtc aaa gge tte tat cec age gac atc gee atg gag 864
Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
275 280 285
tgg gag agc aat ggg cag ccg gag aac mac acc aag acc acg cct cec 912
Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Thr Lys Thr Thr Pro Pro
290 295 300
gtg ctg gac tce gac gge tec tte tte cte tat age aag cte aec gtg 260
Val Leu Asp Ser Asp Gly Ser Phe Phe leu Tyr Sexr Lys Leu Thr Val
305 310 315 320
gac aag agc agg tgg cag cag ggg aac gtc acc tca tge tece gtg atg 1008
Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Thr Ser Cys Ser Val Met
325 330 335
cat gag geot ctg cac aac cac tac acg cag aag agec cte tece ctg tec 1056

His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser
340 345 350

ceg ggt aaa tga 1068
Pro Gly Lys
355

<210> 29
<211> 355
<212> PRT

<213> Homo sapiens

<400> 29
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<223> 1g-&@ -45 WD 2005/ 116078 PCT/ KR2005/ 001627 Sequence Listing <400> 30
cag atc acc ttg aag gag tot ggt ccc acg ctg gtg aaa ccc aca cag 48 dAn lle
Thr Leu Lwo MBhiritders Ay Pro Thr Lau Val Lys Pro Thr G n gckifbedboismcc ctc

acg ctg acc tgc acg ttc tot gga ttc t agas Thr Leu Thr Leu
Thr Cys Thr Phe Her 3y Phe Her Lau %@é'ﬂ&?@z&ﬁ?h’dggga gtg ggt gtg
ggc tgg atc cgt cag ccc cca gga cagygce-ctg gag—t44—Gy—Vva—Ady Val Ay
Trp Ile Arg Gn Pro Pro Ay An Ala Leu Gu 35 40 45 tgg ctt -gca ctc att
ttt tgg gat gat gat aag cgc tac ago cca tot 192 Trp Leu Ala Leu Ile Phe
Trp Asp ASP ’%Eﬁhﬁy‘ﬁu A?bejﬂl?e Pedthrideu 581 585 B0 EtmyGmgg acc aga ctc acc
atc acc aad gac acc tct aaa aac cagigtg 240 Lau Arsg Thr Arg Leu Thr Ile
Thr Lys Asp Thr Her Lys Asn G n Val 65 70 75 80 gtc ctt aca atg acc aac

gtg gac @l 196@ngac, CACHER.A6R steételg%e %§§Le val. L&Uerhf Met Thr Asn Val
Asp Pro Ala Asp Thr,Ala Thr Tyr yr tgt gga tac agt gtt gaa gga

tat ggc caa ggt tac cgc ttt cac tée 336 Cys Ay Tyr Her Val Qu Ay Tyr
Gy @n dy Tyr Arg Phe H's Her 100 105 110 tgg ggc cag gga acc ctg gtc acc
gtc tgc t®agaglede! SaaTirotlet iy @84 ro Prp 6 gl @welthr Lau Val Thr Val
Cys Her Gu Prostys Her Cys 116 120 125 45

Trp Leu Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 60

Ieu Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thx Tyr Tyr
85 80 95

Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Gly Tyr Arg Phe His Ser
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Cys Ser Glu Pro Lys Ser Cys
115 120 125

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
130 135 140

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Asn
145 150 155 160

Tle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
léb 170 175

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
180 185 1580

His Asn Asn Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
195 200 205

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Txp Leu Asn Gly
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gac aaa
Lys Thr
cog tea
Her Val

act cac aca tgc cca cog tgc cca gca cot gaa ctc ctg ggg 432 Asp
H's Thr Cys Pro Pro Cys Pro Ala Pro Qu Leu Lau Ay 130 135 140 gga
oW 2H1BVT8 ttCc cCcC cca aaa cCC aag gac acc ctc HAGKRHRs/0636y7 Pro

Phe Leu the Pro Pro Lys Pro 6 WD 2005/ 116078
PCT/ KR2005/ 001627 Sequence Listing Isgégﬁéﬁiggégtg—|§iérl e egg aec cot gag

gtc aca
Thr Cys
ttc aac
Asn Trp
cgg gag
Au Qu
ctg cac
Hs Gn
aaa gcc
Al a Leu
ggg cag
Adn Pro
aac ctg
Leu Thr

tgc gtg gtg gtg gac gtg age Ttac 528—tHte—Ser—Ar¢g—Tthr—Pro A u Va
Val Val Val Asp Val Ser His 165 170 175 gaa gac cot gag gtc aag
tgg tac gtg gac ggc tg gag gtg 576 G u Asp Pro Gu Val Lys Phe
Tyr A Asp Gy VaP*@ u Val 180 188 190 cat aat aac aag aca aag ccg
gag cag tac aac age acg tac 624 His Asn Asn Lys Thr Lys Pro Arg
G diyrrvAsiys 5 wfhvailyer 19552002200 £gh: b gL age gtc ctc acc gtc
cag gac tgg ctgq.a@t ggc 672 Ag Val Val 5er,Mal Leu Thr Val Leu
Asp Trp Leu Asn Ay 210 215 220 aag gag tac aag tgc aag gtc tee aac
E&F c£ca gcc ccc atc 720 Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys

5 AL a8 Prio® I°Fe 1324050 ‘2]3’5‘3124‘@" Pgag?l‘aéao 4Vt c toe aaa gcc aaa
ccc cga gaa &éa cag gtg 76350Gd u Lys Asn kbe Ser Lys Ala Lys Gy
Arg Gu Pro Gn Val 245 250 255 tac ace ctg coo cca tcc cgg gat

age |mag.edaco @ag st BrAGD Bhbueu WAE thMsk@th PL0sHro Ser Arg Asp Asn
Lys Asn Q,p, Val Ser 268 270

Leu Thr Cys Leu Val Lys Gly Fhe Tyr Pro Ser Asp Ile Ala Val Glu
275 ) 280 285

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Thr Lys Thr Thr Pro Pro
290 295 300

Val Leu Asp Ser Asp Gly Ser Phe Phe Leun Tyr Ser Lys Leu Thr Val
305 310 315 320

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Thr Ser Cys Ser Val Met
325 330 335

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

340 345 350
Pro Gly Lys
355
<210> 30

<2li> 1068
<212> DHA

<213> Homo sapiens
<220>

<221> CDS

<222> {(1}..{1065)

<2Z3> Ig-G8
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260 265 270 ctg acc tgc ctg gtc aaa ggc ttc tat ccc age gac ate gcc gtg gag
864 Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp Ile Ala Val du 275
280 285 t9® wayimgms aat ggg cag cCg gag aac aac acCc aag BCEKRE®s50M62c00 912

Trp Gu Ser Asn Gy Gn Pro Qu Asnmmplgggelggléfmag 5{8 328 2\9/2I 300

tg ctg gac tcc gac ggc tcc ttc ttc : eet e
Eeg Asg 5er Asp Ay Ser Phe Phe LCeu Tyr Ser Lys CeoThr—Va—=47 WO

2005/ 116078 PCT/ KR2005/ 001627 Sequence Listing 305 310 315 320 gac aag agc
agg tgg cag cag ggg aac gtc acc tca tgo tcc gtg atg 1008 Asp Lys Ser Arg
Trp An dn Ay Asn Val Thr Ser Cys Ser Val Met 325 330 335 cat gag get
ctg cac adt®cac3ac acg aac aag agc ctc tee ctg tcc 1056 Hs Qu Ala Leu
H s Asn Heg T¥yrcdiitg AsngdoysetSert deelacPetq lgedl aSiebca3ddd 345 350 ccgp ggt aaa tga
1068 Pr eifdtye rys 185bys @il @) red ke 13091 sRl2 BR1:17213> Hono sapi ens
<400> 31 Gn Ile Thr Lleu Lys Qu Ser,dy Pro Thr Leu Val Lys Pro Thr dn 1

5 10 15

acc cte acyg ctg ace tge acg tte tet gga tte tea cte age aza agt 96
Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Lys Ser
20 25 30
gga gtg ggt gtg ggc tgy ate cgt cag cece cea gga cag gec ctg gag 144
Gly Val Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Gin Ala Leu Glu
35 40 45
tgg ctt gea ctc att ttt tgg gat gat gat aag cgc tac age cca tet 192
Irp Lew Ala Leu Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 60
¢ty agg acc aga cke acc ate acc aag gac acc tcc aaa aac cag gtg 240

Leu Arg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Vval

65 70 75 BCO
gtc ctt aca atg acc aac gtg gac cet geg gac aca gee aca tat tat 288
Val Len Thr Met Thr Asn Val Asp Pro Ala Asp Thr aAla Thr Tyr Tyr

85 90 95
tgt gga tac agt gtt gaa gga tat ggc caa ggt tac cgc ttt cac tece 336
Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Gly Tyr Arg Phe His Ser
' 100 105 110
tgg ggc cag gga ace ctg gte ace gte tgc tea gag ccc aaa tct tgt 384
Trp Gly Gln Gly Thr Leu Val Thr Val Cys Ser Glu Pro Lys Ser Cys
115 120 125

gac aaa act cac aca tgc cca ceg tgc cca gea coct gaa cte ctg agg 432

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
130 135 140

gga ccg tea gte tte cte tte cece cca zaa eec aag gac acc ctc aac 480
Gly Pro Ser vVal Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Asn
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Thr Leu Thr Lau Thr Cys Thr Phe Ser Gy The Ser Leu Ser Lys Ser 20 25 30
Gy vVal dy val Ay Trp lle Arg Gn Pro Pro Ay G@n Ala Leu Gu 35 40 45
Trp Leu AWD 208811608 Phe Trp Asp Asp Asp Lys Arg Tyr Ser #RIDKR2005/00M8255 60
Leu Arg Thr Arg Leu Thr Ile Thr Lys r 1 An n Val 65 70 75
80 Val Leu Thr Met Thr Asn Val Asp FS?QTQQE@-‘;%?E@'H% Tyr Tyr 85 90
95 Cys Ay Tyr Ser Val Qu Ay Tyr y Gn s Ser -48 WD
2005/ 116078 PCT/ KR2005/ 001627 Sequence Listing 100 105 110 Trp Ay Gn Qy
Thr Leu VJS Thr Val Cys Ser Qu Pro Lys Ser Cys 115 120 125 Asp Lys Thr

H s Thr C@s Pro Pro Cys Pfo Ala Pro G1PPLeu Leu Gy 480 135 140 Qvy Pro
Ser Val Phe Lou Phe Pro Pro Lys Pro Lys Asp Thr Leu Asn 145 150 155 160
Il e Ser Aerty TdercoPrage@ct valotd ata Qsotdadtg\Vab odaletfdspe Vad Ser His165 170 175
A u Asp Pre €drunrValhrlgs cbh@aPAsR: d¥sPvalai M3k A5RaOs¥- Yo G u Val 180 185

190 H's Asn Asn Lys TRt Lys Pro Arg,;Gdu Gu Gn Té;SAsn Ser Thr Tyr 195
200 205 Arg Vval Val Ser Vval Leu Thr Val Leu H's Gn Asp Trp Leu Asn Ay

210 215 220
gaa gac cct gag gtc aag ttec aac tgg tac gtg gac gge gtg gag gtg 576
Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
180 185 190
cat aat aac aag aca aag ccg cgyg gag gag cag tac aac agc acg tac 624

His Asn Asn Lys Thr Lys Pro Arg Glu &lu Gln Tyr Asn Ser Thr Tyr

195 200 205
cgt gtg gte age gtc ctec ace gkc ctg cac cag gac tgg ctg aat ggc 672
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
210 215 220
aag gag tac aag tgc aag gtc tee aac aaa gco ctc cea gce ccc ate 720

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
225 230 235 240

gag aaa aac atc tee aaa geoc aaa gygg ¢ag ccc oga gaa oca cag gtg 768
Glu Lys Asn Ile Ser Lys ARla Lys Gly Gln Pro Arg Glu Pro Glm Val
245 250 255

tac acc ctg cec cca toe cgg gat aac ctg ace aag aac cag gtc agce g8l6

Tyr Thr Leu Pro Pro Ser Arg Asp Asn Leu Thr Lys Asn Gln Val Ser

260 265 270
ctg acc tge ctg gte aaa gge tte tat cco age gae atc gce gtg gag 864
Leu Thx Cys Leu Val Lys Gly Phe Tyr Pro Ser aAsp Ile Ala Val Glu
275 280 285
tgg gag agc aat ggg cag ccg gag aac aac ace aag acce acg cct ccc 912

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Thr Lys Thr Thr Pro Pro
290 _ 295 300

gtg ctg gac tce gae gge tce tte tte cte tat agc aag ctc acc gtg 260
Val Leu Asp Ser Asp Gly Ser FPhe Phe Leu Tyr Ser Lys Leu Thr Val
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Lys Qu Tyr Lys Cys Lys Val 5er Asn Lys Ala Leu Pro Ala Pro Ile 225 230
235 240 Gu Lys Asn Ile Ser Lys Ala Lys Ay Gn Pro Arg Gu Pro G n Val
245 250 29® 2005160t Leu Pro Pro Ser Arg Asp Asn Leu ThredyrrA®B06IsEy Val
Ser 260 265 270 Leu Thr Cys Leu Val T er Asp Ile Ala
Val Gu 275 280 285 Trp G u Ser ﬁ%ﬂﬁ@‘n@& ALiTaleyuia Lys Thr
Thr Pro Pro 290 295 300 Val Leu ASp Ser Asp dy Ser—thetheLeu Tyr Ser
Lys Lou Thr Val 305 310 315 320 -49 WD 2005/116078 PCT/ KR2005/ 001627
Sequence gjsti ng Asp Lys3 Ser Arg Trp A n Gn @y Asn Val Thr Ser Cys Ser
J5 330 335 H8°Gu Ala Leu ¥s Asn H s TyP2Thr Asn Lys Ser Leu

Val Met
Ser Leu Ser 340 345 350 Pro dy Lys 355 -50
gac aag agc agg tgg cag cag ggg aac gic acc tea tge toc gtg atg 1008
Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Thr Ser Cys Ser Val Met
325 330 335
cat gag gct ctyg cac aac cac tac acg aac aag agc ctc tec ctg tee 1056

His Glu Ala Leu His Asn His Tyr Thr Asn Lys Ser Leu Ser Leu Ser
340 345 350

ccg ggt aaa tga 1068
Pro Gly Lys
3585

<210> 31
<211> 355
<212> PRT

<213> Homo sapiens

<400> 31
Gln Ile Thxr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Lys Ser
20 25 30

Gly Val Gly Val Gly Trp Ile Arg Gln Prc Pro Gly Gln Ala Leu Glu
35 40 45

Trp Leu Ala Leu Ile Fhe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 60

Leu Axg Thr Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Vval
65 70 75 80

Val Leu Thr Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thx Tyr Tyr
85 4] 95

Cys Gly Tyr Ser Val Glu Gly Tyr Gly Gln Gly Tyr Arg Phe His Ser
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WO 2005/116073

Trp

Asp

Gly

145

Ile

Glu

His

Lys

225

Glu

Tyxr

Leu

Trp

Val
305

Gly

Lys

130

Pro

Ser

Asp

Asn

Val

210

Glu

Lys

Thr

Thr

Glu

290

Leu

Gln
115
Thr
Ser
Arg
Pro
Asn
195
val
Tyr
Asn
ey
Cys
275

Ser

Asp

100

Gly

Val

Thr

Glu

180

Lys

Ser

Lys

Ile

Pro

260

Leu

Asn

Ser

Thr

Thr

Phe

Pro

165

Val

Thr

Val

Cys

Ser

245

Pro

val

Gly

Asp

Leu

Cys

Leu

150

Glu

Lys

Lys

Leu

Lys

230

Lys

Ser

Lys

Gln

Gly
310

Val

Pro

135

Fhe

Val

Phe

Pro

Thr

215

Val

Ala

Arg

Gly

Pro

295

Ser

Thr

120

Pro

Fro

Thr

Asn

Arg

200

val

Ser

Lys

Bsp

Phe

280

Glu

Phe

PCT/KR2005/001627

Sequence Listing

1058

Val

Cys

Pro

Cys

Trp

185

Glu

Leu

Asn

Gly

Asn

265

Tyr

Asn

Phe

Cys
Pro
Lys
val
170
Tyr
Glu
His
Lys
Gln
250
Leu
Pro

Asn

Len

Ser

Ala

Pro

155

Val

Val

Gln

Gln

Ala

235

Pro

Thr

Ser

Thr

Tyx
315

Glu

Pro

140

Lys

Val

Asp

Tyr

Asp

220

Leu

Arg

Lys

Asp

Lys

300

Ser

Pro

125

Glu

Asp

Asp

Gly

Asn
208

Trp

Pro

Glu

Asn

Ile

285

Thr

Lys

110

Lys

Leu

Thr

Val

val

190

Ser

Len

Ala

Pro

Gln

270

Ala

Thx

Leu
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Ser

Leu

Leu

Ser

175

Glu

Thr

Asn

Pro

Gln

255

Val

Val

Pro

Thr

Cys

Gly

Asn

160

His

Val

Tyr

Gly

Ile

240

Val

Ser

Glu

Pro

val
320



WO 2605/116078 PCT/KR2005/001627

Sequence Listing

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Thr Ser Cys Ser Val Met
325 330 335

His Glu Ala Leu HKis Asn His Tyr Thr Asn Lys Ser Leu Ser Leu Ser
340 345 350

Pro Gly Lys
355
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