GLYCOSYLATED | MMUNOGLOBULI N AND | MMUNQADHESI N COVPRI SI NG THE SAME Techni cal
Field The present invention relates to a glycosyl ated i mmunogl obulin and an
i mmunoadhwei2noxiangsi si ng the same. More particularly, tRreTR8E&N01627venti on
relates to an i munogl obulin or a fragnent thereof, which is additionally
gl ycosyl ated by nodification of a specific amno acid residue, and a

gl ycosyl ated fusion protein forned as a result of |inkage of the

gl ycosyl ated i mmunogl obulin or a fragnent thereof with at |east one
biologically active protein or a portion thereof. Background Art

| mmunoadhesi ns (or inmunogl obulin fusion proteins) are antibody-Iike

mol ecul es Gﬁéb%@gmm@ﬁommmfm IVRQIROADHESIN COFPRISING TR, of an

i mmunogl obul i n and a |igand-binding region of a receptor or an adhesive

nol ecul e. The typical immunoadhesins dawn in the art have the structure of
an anti body in which the variable region, participating in antigen
recognition, is replaced with a |igand-binding region of a receptor while
retaining the Fc portion. For a long tinme, a |arge nunber of patents have
descri betedhugal@ieldor ot eins in which a specific region of a physiologically
active protein is linked to an antibody (U S. Pat. Nos. 5,521, 288,

5, 844, 095, 6, 046, 310, 6,090,914, 6,100,383 and 6, 225, 448). The

i munoadhesi n has the foll ow ng advantages over a nol ecul e not cont ai ni ng
an i munogl obulThepregent intentipwy s¢lases toracgledopylaiesimmetoglebelin andtan) imgyneadhesin o a

| i gand because it has bivalency in a dinmer form?2) the fusion protein is
present Fempisingribresameoy Mors partigulany.dbe pEseRbIvVEntipR 0 an irgupaeiabplion g,

Une Fo ( Frapminencs yoe Rt aeely Spvey e ohof Bt h g P RUR g Cchai )
d 4) the, fuysi tein is isolated . ified. Db ient ..net hod,

or exandi ehironglRvLReR e S oy e e B BB S

f r (herei t ref d .t il y. INE" ki ne, t
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receptor (hereinafter, referred to sinply as "TNFR') nmay be used as
described in PCT Publication Nos. WX2/16221 and W05/ 34326, or a
TNFR—irrg@%%ghgg%hin(lg) fusion protein my be used as described in U S
Pat Nos 5, v and PCT Publication No. W04/06476. According to numerous
reports, TNFR-I1g fusion proteins have nuch higher affinity to TNF than the
native nmononer formor |Ig-non-fused formof TNFR (Lesslauer W et al. Eur.
J. Imunol ., 198dhundsbhesidd , (op - iR@8dogldklilf efigioh photeidt) ale. altioS-liksAmaleetlks
vol . 88, p.10535; Peppel K et al. J. Exp. Med., 1991, vol.174, p.1483;
Mohlser K. Mseitigd frond thelfisionrudla frad888 (e. v, dc. pbBibn) ¢f afh S mogitibinin arelsdpend-bindibg e
inhibition of TNF action or the control of imrune responses using an Ig

f usi on pregioaiaf a receptont ¢rianatlkssive owleculkt | Thertypieat| inirovmpadifesinhlnasstt in deatt haver
domain as a functional domain of TNF receptors, CD2 and CTLA4 in an Ig
fusi on cestmetee of snewilensly da vihishi the vanieblet tgiomn frriticialingon anRgenfrgepgaion, is
construct. \Wen a nononeric fusion protein (heavy chain, fusjon _protein) of

B e et sivapiss g doplien e
chain t Efgf@ugwg?@p?yi%haﬁi fiﬁ%ﬁ fﬁ@e@b&t%?s?%wgeémc 5?@%&2&53&/8}10?@?& g
o o2 a8 Tk 3 SRR B el RPrOHORE P bhE G SIREEbAS | |
renar ko by REFRIERRERE a8y i conpar i son with monorer ¢ rusion

constructs ( SC%%% gtjﬁ%ﬁﬁ%adgésg‘ﬁms t%/tf@é{’vﬂ% acﬂ?% S Y)lerr'a7mo[émﬁé%t Hﬂl‘g@?ﬁgﬁ' an SUCH

an I g fusion pr neric rm-is difficult to I ndustri e due to
t he follgﬁ%&gﬁgg lens: two genes which are individually fused to the Ig
heavy an I'ght chai ns should be co-introduced into a host cell; when two

di fferent fusi oymPRQbehbRinMhEinskdib hANSRES ok IRURT RSA8Elt had bivaBhdygh £diRt | .
their yields greatly decrease; and because all expressed heavy chain fusion
protei nsgaRd | ight chain fusion proteins do not participate in the
formation of dimers, diners that fuse a heavy chain fusion protein and a
light chain fusion prstien are technically difficult to isolate froma

m xture with the nonomeric heavy chain fusion proteins or light chain
fusion proteins. In this regard, the prfdesent inventors constructed a
concatarneric protein in which a Gterrninus of the soluble domain of a
biologically active protein is linked to an N-term nus of the sol uble
dormain of an identical or different biologically active protein, using
reconmbi 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

o, . . o, . . o,



met hod of i mmunogl obulin fusion proteins, but alnost all efforts have been
unable to increase the stability of the i mrunoglobulin fusion proteins. In
this regawd,2oesi16i7scl osed in Korean Pat Application No. PROGR0GABIR2T, t he
present inventors devel oped a nethod of increasing protein stability by
adding a glycosylation notif to a conjunction region between a functional
domain of a protein and an i mmunogl obulin Fc regi on. However, when an

i mmunoadhesin is glycosylated near a functional domain, the protein is not
fol ded correctly or has reduced function. D sclosure of the Invention In
this regard, the present inventors constructed a glycosylated fusion

protein by i nty)Qtadidiréein Aksért B8 indHsdy S ik in LA 4 fon ert iod Bf time by
i mmrunogl obul i n, partlcularly an Fc portion, of an imunoglobulin fu3|on

prot ei n, visisbfiretendd tloRtulirk@bififyy cosyl at ed fusion protein acts in vivo for a
| onger period of tinme than the formnot containing a glycosylation notif,

t hereby | eadi m}) effectohecells ese rttivatad et itdea FEh(Fagmient car;eramab@tporﬁoheobrﬂment

i nvent.i on provides a glycosylated i munogl obulin or a fragnent thereof, in
whi ch animmmoglolgilio bedvy chaugandant conpri sing one or nore am no acid

nmodi fications selected fromH e group consisting of MI6ON, A195N, T243N,
E265N, Y299T, #3Be filionmetaigisgsolatedsand quiifieddryas Penvepisnt ansihods foriexampleansncher
aspect, the present invention provides a DNA encoding a gl ycosyl ated
|nnunoglﬁﬁ@mﬁn or a fragment thereof, in which an inmmunoglobulin variant,

conprising one or nore am no acid nDdlflcatlon Iected fro oup
consi sting of MGWP%W@Wrn@%ﬁ@C%@ gfefireFlt‘aﬁH‘P%ﬁ%ﬁmg

addi ti onal | | ycosyl at Ln a fur her aspect, the present nventlon

or ovi desd SYHKR d8 HEY Vet EPoigSes QTR EFORY POPR SRt ( a)

?#&%83?@@%’?@ m&ﬁﬁt v Sl Rd b A dERped R b, Eu”ths%n%osbne or
F‘éé@““@@%ﬁ@rﬁé i %*?2%0%?0 R R R R S R R

aspect, jgupy qgemg bavent 5007 BS O 19e TP AR hes W0 'ngcardmg 0

glycosylate usi on proteln, result | 1 nkage of (a)

a gl ycosylg msrépm'mqgﬂhbﬂp@fem@hivé ﬁﬁt@l@ﬁkh&ﬂﬁﬁi%&ﬁ TNF%M&QH@%onomer
|nnunogloou I'n vartant having a nodified amno acid sequence form ng one or

NDr e AsNfoén IR NE-ARLuSATURNGEINFR (Bekdlinticr OWadt|ay Fik YK GEliadle d991ywall21 (58834

| east one biologically active protein or a portion thereof.Iln still another
aspect, Alfepies ankl. PRNXSISAQNO; o0isslgsl0835; esprbK naal J.dsprdsd) 1901, werl7dy
conprising a DNA nol ecul e encoding a gl ycosyl ated fusion protein, which is
fonged asl483y edetldr KAVL dtalnk &geuad., (983, vel. Iglycldd8)l at ed i mmunogl obulin or a
fragment thereof, in which an imunoglobulin variant having a nodified
amino acid seqﬁ@h@spxbmmWn@nbnmudﬂtﬁhmexnyﬂxxm@eﬂpfmmmgeq@emeeemmgmi&
additional |y glycosyl ated, with (b) at |east one blologlcally active

prot ei n BEioRppsin 8 wiltivalest erapultimerized form offhepdragellularderein ag Hingiopal dofpain of

i nvention provides a host cell transfected or transforned 3%
reconbi nENF TEHIS ?o"t‘tl\%t/’é’rm@ﬁn% SN FYPSEICHIRAXPRSTER LIMPIQYR rﬁ%f@wa"fﬂle

gl ycosyl at.ed fu5|on rotein, |s f.ornmed result age of (a)
R GRS s i BfoR B o THE ey
a glyggF%§w§ rlant Bﬁ |f|ed o i.d seaience, f orm g one or
Uplarrd il BB s ERePR R e@ s REPIERS Sy PR et

I t bi ol I
aﬁgfhe?ngg%%%?g eP %rgﬁgﬁF ﬁ%@@gbséﬁm%'ggPdes a t(%r%}%{(:iga%]lprepar|ng a
gl ycosyl %th%ﬁte cﬁnatc%ﬁaxg%m@n%tao&po flFok e RO the B 81&@%@@ ed

or transfo a reconpl nant™ expressi on vector conpri si

mol ecul e]fi@F g.' n@h@mat(eﬂccfaﬁaﬂ 1B hhSio @RedBVOdRhahs aMHoEdin parallQ 1ikBEe ASvivd
0 In

result age of (a) ycosyl at ed i mmunogl obulin or a fragnment

t her eof , fohR MhdzherRdikdbTHAQSIQM Aty In ¥aHbaritn WigMhoenRrieRsivh tRsnrr(Slaci d
sequence form ng one or nore Asn- X—Ser/ hr sequences is additionally

gIygosyIBUe&ﬂQy@ﬁm4@m5a®y19a§§ one biologically active protein or a
portion thereof; and isolating the glycosylated fusion protein fromthe
culture. 1h st|II anot her aspect, the present invention provides a
pharmaceutical conposition conprising a glycosylated fusion protein, which
is formed as a result of linkage of (a¥ a glycosylated i nmunogl obulin or a
fragment thereof, in which an i mmunogl obulin variant having a nodified

am no aci d sequence form ng one or nore Asn-X-Ser/Thr sequences isS
additionally glycosylated, with (b) at |east one biologically active
protein or a portion thereof.Brief Description of the Drawi ngs The above
and ot her objects features and other advantages of the present |nvention

o o, - r 1 N




fusion proteins according to the present invention, in mce
intraperitoneally injected with the fusion proteins. Best Mde for Carrying
Qut the Iwoentiam78i ngle capital letters representi ng arCmKR0®I162as used
herein, represent the followi ng am no acids according to the standard
abbrevi ati ons defined by the International Union of Biochemstry:

A: Al ani ne; B: Asparagi ne or Asparatic acid; C Cysteine; D Asparatic acid;
E: Qutamc acid; F. Phenylalanine; G Gycine; H Histidine; I

| sol eucine; K. Lysine; L: Leucine;M Methionine; N Aspargine; P:. Proline;
Q dutamne; RArginine; S Serine; T:. Threonine; V: Valine;W Tryptophan
Y: Tyrosine; apgweier, ShdhtaaM: ALiol prdw@in inddidedCiofn TEFdESbIRRELiSRe diodahe
capital for an am no acid)(am no acid position)(one capital for another

am no acfolipwing peblmedwd geres Whichea iiklividually fuled td e Ieadtind tigltChadnsi should be
substituted wth the latter amno acid at the designated am no acid

posi t i oncewihtradugedviatn gt ellinwhdrowoedkifment fisioVprdihsi anel simattamsouslyakpredsed in a

met hi oni ne residue at the 179th position of a given protein (i.e., 1gQ is
r epl acedsingl¢ ¢ellabeayiclds gueatly d“dmaﬁna'nddwaxuéedﬂpmﬂsdddnaW@Eaimﬁbien pudteins and lighe
N-termnus of a mature wild-type protein. The term"glycosylation" means a
proess ehpinghdiertpreseing doi nespaticipeie detbie foymation af dipers.¢linacss that fiuss a hessy chei fisiorgr e
nodi fi ed bé the attachnent of sugar chains. The attachnment of sugar chains

i s knownPinaddeckeh chaie fusion prafien pre dechpigally Aiffigef to isplate Fow; 3 wodyre pithiths, and
functionality of th teins.. The e two t f gl | ati on.
e e S Orb Bt pbBEs o Shycosylation.
e ool e SO bR B S PR AR i 1L
D o el SRS i SOk oo TN e B i o
' | L i DL . ent. ' i d

o Por m S ot ap U RbCHNEE SR b, SRR DRANHATOR, MDA} dos

gl ycosyl gieée%%&wﬁa&a% K O %ﬁico%g‘a Idnd¥ PERRS BClihich Brosicukebta t O
al | ow spont aneous cosylation. In one aspect, "a glycosyl ated

i mmunog! glkdrhdtic Potedh, il AaEEItondaRBlESa pRAGRPAiCR AR b BRIR $@PInsé BURMRHKPN 1S
constructed by nutati ng a DNA sequence encodi'ng an i mrunogl obulin or a

f r agment h hige edgidnCofas dmaidédebulin B¢ Gagfend tre \SiRAtedondedar teatnge regon, and
(glycosylation notif) in which Ninked glycosylation occurs. The

" i mmunogprofuckd aeoheatatirdinked demeno disfon ebtdirousgssembinant FINA eehnblaty basedwtthd i n
the present invention, are protein nolecules that are produced in B cells
and5ser vBNascoasttuctgen receptors specifically recognizing a wide variety of
antigens. The nol ecul es have a Y-shaped structure consisting of two_

i dentical |i gh#s clasiibed gboves latignansy have dbeernaiiel eminipsere the alfigacy b sepayation

chains), in which the four chains are held together by a nunber of
di sul f i o@etheh asimmynepigbylingusioneprefeins byt el@%raill@%erﬁbh%@éw yrhle fp gRmpssdheyt

Accor di R P TruodPounESERRERw At EAREs B ERORHLR RO BRI | ns
and (1 B0, bR eRel ol Rt s mebidoiosbe st Pl 7
or ebent EsetrBmol HeE Sl sl i dCABP R BT 5P sl REAS, o1
R R e S A e

i munogl ghiki R i k| i &Hﬁﬁ rainogl obul i n", as used herein
refers to a F?ggnenfgﬁg§%ﬁg%%§£g%??g%%@%in |ﬁgﬂa0tivity and being easily
crystallized, which conprises a hinge region and CH2 and CH3 domains, and a
portion responsible for binding of an antibody to effector materials and
cells. In the present invention, a glycosylation notif is preferably
created by nodifying one or nore anmino acid residues at positions 160, 195,
243, 265, 299, 331 and 346 of an i mmunoglobulin (all of these am no acid
residues are present at the Fc portion of an inmunoglobulin). Thus, in one
aspect, the present invention provides a glycosylated i munogl obulin or a
fragnent thereof, which conprises one or nore amno acid nodifications

sel ected fromthe group consisting of BL60ON, A195N, T243N, E265N, Y299T,
F331T and (B46N, and a gene encoding the sanme. In nore detail, a

gl ycosyl ated i munogl obulin or a fragnent thereof listed in Table 1 is
provi ded, which contains conbinati ons of one or nore of the aforenentioned
am no acid nodifications. TABLE | d ycosyl ated i mmunogl obul i ns or fragnents
t hereof according to the present invention In another aspect, the present

.
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pol ypeptide is forned as a result of linkage of (a) a glycosylated

i mmunogl obulin or a fragnment thereof, in which an i munogl obul i n vari ant
havi ng a wodndésmae7am no aci d sequence form ng one or nNDPETARR0000527/ Thr
sequences is additionally glycosylated, with (b) at |east one biologically
active protein or a portion thereof. The portion of a biologically active
protein preferably includes a soluble extracellular domain of the

bi ol ogically active protein. Two nol ecul es of such a nononelic glycosyl ated
fusion protein may be |inkedby a disulfide bond at the hinge region to form
a dinmer structure. In another aspect, the glycosylated fusion protein has a
nonomner E&&Hﬁ&HﬁﬁmmﬂeW?hCh a single polypeptide is fornmed as a result of

| i nkage, “Th a concataneric form of (a) a glycosyl atedi nmunogl obulin or a
fragment thereof, 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

addi tional |y ginygieseghid] elprestnt iiventdds cdndiructed a Hiyasggedfbiby proin byentaxiodieg n or
a portion thereof, and (c§ a second biologically active protein or a
portion thetddtdnal Blyeosylatiai natifl iste cann inhireighbilng | payicdaty we Fer poréomsofnay be
identical or different The portion of a biologically active protein

pr efser abiymirmglhdiadusiongwdteitylaed fxand thatehd glycasylawifasion wétein es Bivob doriadengey
active protein. Two nol ecul es of such a nononelic glycosylated fusion
protei n pedediof tinertkadth yform totsaehteining abglyrgsidation ieotifi theyebyr leadingriotthe prssart a
dimer structure. In a preferred aspect of the glycosylated fusion protein
accor di ngvenriionhe present invention, the i munogl obulin variant conprises

one or nmore anmiho acid nodifications selected fromthe group ¢ i sting of
ML6ON, A195N, Thusgiy oneoasendt Hepprespnt frepntiqnypry S@&‘é?@slg\ﬁeg Pgmng’g %ted. In
a nore preferred agpec%@wﬁhe i mmunog| qQbul i n variant conprises any one, of

the ami n&a&Rso the fanSHpYIGERopYIn. Farn eqraprisiag e oor T, apfpoy gold |y
preferred ct, e, anmno acid seque ! f

"B ogi BARCARGRs seleFosp e gRoup send %@%@%%?@%@%ﬁﬁ%&pude
or polyp i hayi physi ol ogi cal or pharmaceutical activities,
whi ch re?%#g%%§n%é#@%%%s%ﬁé&#%%?ve activities after formng an

i munoadhesi n. thlaﬁoﬂtxe‘?re{%e"cg!ﬂ)l{e 8;9&3@&' in@hib gﬁé{;{des a5 THSR derBSER) 9, glySosifbd
limted in neaning to physiological or pharnmaceutical activities. For
exanple,h&ﬁﬁ%gb&ﬂﬁkﬂﬁ%ﬂ@ﬁéﬁﬂﬁﬁmﬁHP@M@ﬁmﬂﬁﬁﬁﬁﬁx&ﬂﬂﬁﬁhﬂbﬂgaﬁﬁﬁﬁm%Mﬁﬁnnﬁﬁﬂ
catal yze a reaction in an organic solvent. Non-limting exanples of the

pr ot ei n, xpePtdhidemelifidming ReeddddRon Rl dele dasaak @BMILOSEAUITN)MTRUBNNE20H, J.

bl ood factors including factor VI, VIII and tactor TK), inmunogl obulin,
cytioki ne¥209T, §331Tiand ©B4@ ks additiorally glivossdarell. g- i nt er f er ons, col ony-sti mul ati ng
factors (e.g., GCSF and GMCSF), plateletderived growth factor (PDGF), and
phosphol i pase Bt fuxthdr iaspgetpthe presensingdRticiPspvideSiatpiscosylaad fadiongirgéin firped aos

t herapeutic proteins include insulin, plant proteins (678" | ectin_and
ricin), tesabof diskagosifs(a) actyeosylmeit)imantoglebulinn ar o tiagmens | thereofy iy wibiehf @it t or s
(e.g., tissue gromh factors and endothelial growh factors such as, TGra or
TGFb) , hmm»ggb\{l@.vgnqnt hayingagnedifiedjapinio-acid seAuriese dypung one or more Asn-X-Ser/Thr

t hyroi d-stinmul ati nghormone, antjdiuretic hormne,  ,pjgment-concentrat.i ng or
di sper si FEUFEEHD 'mﬁﬂh’g§¥§ﬁﬂ9¥dvg @%ﬁﬁé?gﬁﬂﬁ§ﬂgh A READ Ae? PRFPhsi ng
hor none and #ts derivatives), calcitonin, calcitonin gene rel ated peptide
(C@@P), YPheti c enkephal i n, somat omedi n, erythropoietin, hypothal anus

rel easing factgrs.,, ol actin,, chronjg nadot r.ophj i .

pl asmi nogen- ac Vgt?ﬁ L, §eRtets Teg Poee Hﬁgﬁﬁ%nép?ége%gyﬁé %@p |%§m¥€¥¥¢3, and
thymc h ral . ol i ]gﬂg | N f eron
or coIongggF%ﬁﬁé%@%ﬁ%néggg%ﬁhé%??ﬁggkgkgggce |E“@ﬁﬁgﬁ%gé%%ﬁéyigFgﬂﬂﬁﬁénqby
using DNA % Hﬂ@ﬂ%f HEGHG G Roun Q@?Lﬁlﬁ RSy | AR AR RS §BYenbe
useful as biodtogically active materrals in the present invention. In

addi tion | ?ghg |l Y7 ' ris additionsIef Islatbd) Qvithr @F 8Nfeast BMENT | ON
i ncl ude §ﬁ§ﬂgé?$qé a gﬁ+y6§%?yg§?&%%§éﬁ has bio%%?%@i%? in @?vo. Exanpl es
of sshe bb@k@gﬁ&@&h&pﬁﬁhhygpﬁﬁb@ﬁ&@&§ i ncl ude peptides or polypeptides,
fragnents or an anti body, Single chain-binding proteins (see, U 'S. Pat No.
4,946, 778), binding nol ecul es including fusion pol ypeptides of antibodies
or their fragnments, polyclonal antibodies, nonoclonal antibodies, and

catal ytic anti bodies. O her exanples o# the biologically active materials

i nclude allergen proteins, such as ragweed, antigen E, honeybee venom or
allergen of mtes. In addition, the biologically active material useful in
the present invention includes enzynmes. Exanples of the enzynmes include

car bohydr at e-speci fic enzynes, proteinases, oxidoreductases, transferases,
hydr ol ases, |yases, isonerases, and ligases. In detail, Non-limting




In one aspect, the glycosylated fusion protein according to the present

i nvention may be prepared by preparing a DNA sequence encodi ng an

i mmunogl ovol20e5/1a6078 fragment thereof which is nodified PoTHRE/ W17

gl ycosylation site and |inking thereto another DNA sequence encoding a
bi ol ogically active protein or a portion thereof. In another aspect, the
gl ycosyl ated fusion protein nmay be prepared by primarily preparing a DNA
sequence (fusion gene) that encodes both an inmunogl obulin or a fragment
thereof and a biologically active protein or a portion thereof, and

mut ating the fusion gene to allow the i munogl obulin or the fragnent

thereof.to be mpaisp@faé%ﬁc&@g &{jee@ﬁxg%\eea%%ﬂoﬁaesn@traﬁ%%naitf&gksstoﬁo\mc@ach

other only in terns o e servihg as a tenplate and are

basi cal | Yo gRnbiaGalA il QR RAS A Al YRk MdSfusid 96 @in] Which @ fifiied 80 résulddA
sequence encoding a protein variant” Thus, hereinafter, the present

i nvent i ofniaBt 6NES atedychGied @MmuBogisllih 0f 8 tiaghenigictof] 10 fvhith ahrimumogdichlah i n or
a fragment thereof 1nto which a glycosylation notif is substantially

i nt r oduc ghianhaiNg sSieadifnicenian acid isagerica dorglingcamsydr ahee AsniXtSeoGhodegiiancesds  t he
fragnent thereof according to the present invention may be prepared

accar di ngdditinsliyrglyeosylate; witob) d lkashone hinlégialpactiveliretsin onapanindsheraat | ude, but
are not limted to, oligonucleotide-nediated nutagenesis and cassette

nut agenesi s. | in gpiliranptheriaspest, thi gresninyendior proxidene best el transfeqidyos dragaiimed

i mmunogl obul in or the fragnment thereof according to the presenttgﬂ ention

i s pref emablareganidnanteepession] Vegiohermsising &N aalechly erepdigengigosyla on
ST B 2 T S el s
her cof MEpoLE PHERaT BERBpEG U e S A AR segette e R
Chebof) i AR b1 HSreRes B e SRn Ry RRYReE P Aap sttty kP

hybridi zation, a second conplete strand conplenentary to the DNA tenpl ate
5 PSP

may be sYhtH pol ymerase, and the second strand may code for

t he desired nogj fj ! YR : i i P@gﬂmﬁ
aforedentioned%%ép%%ggaére gk %%% “g?h%§§§$ﬁ§§9ﬁﬁ§§28t, esﬁQ% orf%%md

ol i gonuclseahi 48&inC i t cefl PikdnBtedObr SHEH3FHEMED Wit &5 recarhbibat h

| ef t andﬁggghgsggb?gﬁgﬁgg ngg?%?%éﬁgdggns, contain 12 to 15 nucl eoti des
conpl emeRkatioh fechr igtkiag DNEaSIEcUl dn@salitigeloBobsylied fisin peidieohick Blfymed
hybridi ze wth a tenpl'ate DNA. These oligonucl eotides may be synthesi zed by
t he g echni quesiltkifaiMRaderoft(Bea alycodylatedt dmatunaglobuli or a fdgtient thereaf, inSehich WA,
1978, vol .75, p.5765). In one aspect, the present invention provides a DNA
sequence iamonshlobgliravaribrtbesieey mbdifisdentno &id seqgnerforntingenso mowAwRX-Sarltk es
one amno acid nodification (1gGin Table 1). This DNA sequence may be

pr epar ed stgpenmes SoddiiomgllPgiRcassiatnd B Aicleast ars Lielogieal meféicdERIFIN 9T 8 POTIER
fragment as a tenplate and nodification-encoding synthetic oligonucleotides
as pri nethsreofendisolating {hs elyersylatedifusion preisindrosphipeiliint ary si ngl e- stranded DNA
produced by denaturation of a doubl estranded DNA tenpl ate durjng heating.
DNA polyneraseh@dﬁg‘ﬁ@@ﬁé@@ﬂ&egmtHf$%%“§ﬂ1@ﬂI@P“Fﬁé‘ﬁhﬁmﬁﬁﬁﬁ?lSF-EW Bed

primer one by.,one  in ner conpl ntary.to a templ ate i.p.the 5 3
G At | oRomH TRy HOd) FORPOVPARH I A RIS T of B & fiectyabsd
nodi fi cati on- encoded i mer.. thus vi.el di.ng a n n i S .

modi fi catPEHm &&%ﬁ%&%ﬁﬁ?&#%‘ﬁ” FLAY ?‘ﬁ%ﬁ%%@@@%%%ﬁ%@%@?n t he
extension .gtep of .PCR resulf{]j I i.fi kO j he
nodifica@P@ﬁ?ﬁﬁﬁe§ﬁ@Fﬁé’e&?%@%?g“?ﬁﬁgggéi %%&%h%eﬁﬁﬁgﬁygﬁovf%%%qgngM%
sequence 00 Ay i fragment thereof, which carries
two or nggé%gg?ﬁggacV&gﬁgﬁggkgggbgﬁgﬂhﬁﬁgn two or nore ami no acids to be
nodi fi ed are spaced close to each other on a polypeptide, all desired

nodi fications are encoded in one oligonucl eotide and thus sinmultaneously
achi eved. Therefore, a nutated inmunogl obulin or a fragnent thereof having
two or nore am no acid nodifications may beprepared by the sane nethod used
to prepare the nutated i mmunogl obulin or fragnment thereof carrying one

nucl eoti de nodification, excepting for the use of oligonucleotides
containing two or nore amno acid nodifications as prinmers. \Wen two or
nore amno acids to be nodified are spaced far apart (in the case that over
10 am no acids are present between two am no acids to be nodified), al
desired nodifications cannot be encoded in one oligonucleotide. Thus,

di fferent nmethods should be introduced. One nethod is to prepare individual
ol i gonucl eoti des for each am no acid nodification. Wen the

o, e o v o . o Y Y T




based on the techni que described by Wll J. et al. (Well J. et al.

Bi ochem , 1990, vol .29, pp.8509-8517). A starting material is a plasmd (or
anot her \Weotoesy116w8t ai ni ng a gene encodi ng an i rmunogl olpalrikRr2005/@14627 agent
thereof to be nodified. The cassette nutagenesis is preferably used when a
specific restriction enzyne site is present only at a position to be
nodi fi ed. However, this is not essential. If such a restriction enzyne site
does not exist, it can be introduced into an appropriate position of a gene
encodi ng an i mmunogl obul in or a fragnent thereof by oHgonucl eoti de-nedi at ed
mut agenesis. After a restriction enzynme site is introduced into the

pl asni d, Biief Dpdcaipiion@fihe Didwigar i zed by treatment with the restriction
enzyme. A doubl e-stranded ol i gonucl eoti de having a DNA sequence t hat
contains adesired nutation and is | ocated between restriction enzyne sites
may be synthesized using a comon nethod. The two strands are individually
synt hesi zed andlhieybevedind ettienobjenty, featresmmirottiep sdvaitaes of thelskset iHRMBbEwfitHeanded
ol i gonucl eotide is typically designated "a cassette". e cassette should
be prepar®eeideatyendesendofiorn dbs ddbiving ditailedidekchiptioanteligent #adonfah&iof ORBALED! €
with_both ends of the linearized plasmd and may be thus directly
conj%gatéﬁﬂﬁ?%Wﬁg§W¥@%ﬁdﬂ“hmb pl asm d cones to contain a DNA encoding a
desired glycos%Jét%gainnuno%lobu!in or a fragment thereof through the

af or ement i oned TEPoPaws glycasHatigaditesiofmmureglopuling ascandingrio the preseBNAventiongence
encodi ng a glycosylated i nogl obul in or a fragnment thereof according to
the present i nﬁ(ﬁt# B Wﬁ%’}‘n%]’éwg@l‘ﬁ"@‘{?wnﬂ?’e& fedvepwigtedr e ivtieG fisipmptotes| ar

such a ce may. be .synthesized by a chemical method using an
o SRR IS Ry

ol i gonucleo Sy An ol igonucl eotide is nade based on an am no

aci d sequence af; .ed..i muno ulin.or a fragnment thereof, and

preferably by ggﬁé%#?%éﬁgﬁ%$% gﬁﬁ@“@%&éﬁgﬁ§Pﬁ&ﬁQ¥h glygylptedy CALAGIEE an

glygpsylq&ﬁgpkﬁﬁggggkﬁ§ﬂb&9 ol ngm§é@c_ thereof. Wth respect to a DNA
cosyPa ed 1 m

sequence encoding a g runogl obulin or a fragment thereof

according to tIpRsr; L i : in-t.he genetic ,

whi ch neans t hat oﬁ§§§ﬁ?ﬁgﬂ§§§%&?§¥§pggﬁﬁ?g§§%§ﬁﬁ%?%Ofﬁgﬁﬁﬂﬂgfgiﬁéﬁﬁgfs
wel | knovmsionprdidi® RedrdiddtbSthe bR@HEISE 5 ngA_P : i1 h
degener acy egzoding ag ycosglatggw?gﬁhﬁtg%%ﬁ%L %ﬂ%} f%%%gﬁﬁ%%ﬂgbgﬁf
accor di ngroteinst he present invention, and they all fall into the scope of the
present invention. Alternatively, the glycosylated fusion protein according
to the present invention may be prepared as foll ows. A DNA sequence
encodi ng_the fusion protein (hereinafter, referred to as "fusion gene") is
pr épar edBesiNode for Coreying Qut thedmventipnvect or i ncl udi ng one or nore expression
control sequences regulating the expression of the fusion gene by being
operably linked to the fusion gene. Then, a host is transformed or
transfected wi fh the resulting reconbinant expression vector. The resulting
transfor mant orgle sl detiens seprosenting prnine eeids, a5 usedsheirdia Indpeesent the dotlowirganino
conditions, suitable for the expressjonof the fusion gene. A substantially
pure gl y%cbdgﬁfcg{d%@t‘?g}gWPB@%WW%%@WW@M@NQH@Q@@BE§EMMHed from
t he resulting_&qh&gég .Jdhe term”vector", as used herein, neans a DNA

mol ecul e that ‘sér e ByARagens rApaalisadihe of stably carrying exogeneous

gepgs into ho 13@& 0. k@ e useful.in.application, a vector should be
repli cabl e, hzge a %%%%gﬁv?%¥a?ﬁﬁfgﬁﬁ%?ﬁ itself into a host cell, and
possess Se|ecﬁﬁﬁh§gﬁﬁﬁhékfg%&ﬂm, 4i{ds90, the term "reconbi nant expression

vector", as used hérein, ers’to a crrcular DNA nol ecul e carrying
exogeneous geﬂgﬁdgﬁﬁéQQHX@h;Ekﬁﬁm%gﬁkqhamg Epe expressed in a host cell
i [ " he r °

When i ntroduced into a host ‘cell, econbr nant expression vector has the
ability to repN:ipisng PoRbRledGREMBRSE: Afhpagpsonal DNA at a high copy
number and to produce heterogéneous DNA dgenerally known in the art, in
order to increaSeaint}le TRePERS ¥t VilineSWelry@bplant r ansfected gene in a host

cell, the gene should be operably |linked to transcription and transl ation
redful at ory sedtdnosise; bud:tGlanane brGlubgidaedt cel | sel ected as an expression
system Preferably, the expression regul ati on sequences and t he exogeneous
genes may be carried in a single expression vector containing selectable
markers and a replication origin. In the case that eukaryotic cells are
used as an expression system the expr@ession vector should further conprise
expression markers useful in the eukaryotic host cells. In order to express
t he DNA sequence (i.e. fusion gene) encodi ng the glycosyl ated fusion
protein according to the present invention, various expression vectors nay
be enpl oyed. Preferably, since an i munogl obulin or a fragnment thereof
shoul d be gl ycosyl ated, expression vectors suitable for eukaryotic host
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In order to express the fusion gene of the present invention, any of the
vari ous expression control sequences nmay be inserted into the expression
vectors wweaoevuiitdte present invention. Exanpl es of expr@sIKRR0e01620!
sequences suitable for directing protein expression in mamualian cells

i nclude SV40 and early and | ate pronoters of adenovirus, M-I

(met al | ot hi onei n gene) pronoter, human cytonegal ovirus i medi ate-early gene
pronoter (CW), Rouse sarcona virus (RSV) pronmoter, and human ubiquitin C
(UbC) pronoter. In addition, to inprove expression levels in mammalian
cells, a synthetic intron may be inserted into the 5 -untranslated regi on
of the fusion gene. Exanples of expression control sequences suitable for
directing protein expression in insect cells include polyhedrin pronoter,

Pl O pronoter, Besuksigrations (@9 kapital fayadmirar i) @RRE add fIHbEN ond B4bita W nother

pol yadenyl ati on sequence. Exanples of expression control” sequences suitable
for di rec¥nipRackh o asised kexgin, awaisdat he formasdnsing sk 8l®stiiel RHONPRLE%: BindtRE
yeast a-mating system, yeast triose-phosphate isonerase (TPl) pronoter and
ADH2- 4¢c ] aid pasition |9f e pivien prajeimt Fot exmamiee MIGSN dhdidarb ket frer
dirﬁftingpggotein. xpression in fungal cells include ADH3 pronoter and

t er mi nat SPLIOBEICYUe & they|y@hangsifon of algivan protsindi s 1gG) iswephati vithaspalaioll tThe
fusion gene of. the.present inventionis arranged with such a control
sequence TH® *%ﬂ%%ﬁ&ﬂ%@- g@@@ﬁﬁﬂﬂ¥MM%ﬁﬁnm§EWﬂ%ﬁy&m@dﬂ cont r ol
sequences are ldnked.i.n sych a manner that expression of the gene is

i nduced when aT@ﬁ%?ﬁb@%”ﬁ@%@ﬁdpgmﬁ@P@Q?S ¥ Whisle protsins praduced by ekeryotisrceliseis n)

bi nds toy s). [For anpl e, when a presequence or

secr et or y%@%‘%g@ nggeﬁlg}?glggtgacelir@%?%{%%@ma ﬁk&taﬁ?@"ﬁt@f&gﬁﬁcwlﬁknwt@r r ed
to as opeffalh¥ndrid e en of the otein. A pronoter is
oper abl y Iinte%ﬁgﬁgﬁag$@% ?ﬁggggaﬁgﬁ%gﬁﬁﬁgﬁ%PFF@aRXQﬁ%§”@@&ﬁsgbﬁﬁﬁﬁéﬁoof

t heLocodi Bges Bf1 afic). " ORPRY &Bﬂ ongiBi i:s..operabl y.linked.to g, coding
sequence@gﬁen | agg present aPQ% o%k?ion a P%%F%%ﬁ?ﬁﬁﬁéPéﬁ?aﬁﬁﬁF=?ﬁ@ﬂ

codi ng s @aeoRine eesiddey PINCiadkbd glydoBatioR litls 2R varilid Bk ns. that, |inked
nucl eoti de sequences are i%ycgﬁtact mﬁtﬁﬁgggﬁﬁgé er'q1%ﬂ%%g%gggﬁmgﬁ Eﬂ
secr et or yartiedad &-lisked) pletsgationdecutsih MeFBRATR ati@dtacid Sy j
sequence and is present within a reagﬁﬁg fraNSUO%a@%gEg%%?%%xgggggﬁggy
However , aaino ecithenchiding pelink).not necessarily contact a codi ng sequence.

Li nkage of the nucl eotide sequences may be achieved by ligation at
conveni ent  r eshythegireson inyeutipnz DNk sgpérice eftoding #SmnuRodSRLIRESRERR thereof

re %riction enzynme recognition sites, oligonucleotide adaptors or tinkers
maé be uS&Y ene ciimeresysleplisss todomban adtitionab plyesylition aite aredhivh @S Hnked of 19

ot her haﬁgf host cells having@high introduction efficiency of foreign DNA
andthav: aﬁg@ﬂ”@ t I:{im(i éllk Dtbm]mll .dgl ?myl qgﬁdfpﬁﬂ th
particul ar . a host cell, eukar yotic cell| capable of glycosylating e
f usi on p@%“t"@fq%%f [yae %&ﬁ?ywwmtwmomﬁwm thésefimpdostingoth the

sui t abl ) st.cells include strains of Saccharomyces and Hansenul a.
Exanpl egp%sgﬁsl}lu‘l’e g‘iﬂ 8 Cf’{’f‘t"@‘ﬁ?‘{] ﬁ%&’c‘% P DN, spargree Tenpesingesnmimmunaglabulio ror and
Aspergi | SRECL 85, EﬁﬁﬁBLes of sui | e insect st cells include

Lepi dopto aeceii ?%ﬁds sucﬁx§¥“§P5¥3§8%ﬁ%ﬁ‘q§@%ﬁéggp%ﬁm@upﬂﬁbpém#h@ﬁaIian
hosg CeHh&ﬂ%H&> ﬂ%%ﬁgell | ines, COS cell lines such as COSI or COS7

ani mal cell |n§§ﬁguc as BHK cell line or nouse cells, and tissue-cultured
pl ant cel |'s anghehmmosishlis”. WL FHS ne of the present .jnvention or a
r econbi nant expressioggVecto? con%#?ggﬁggﬁﬁgm%Eﬁagﬁﬁgﬂ%@nPﬁ?#%&%ﬁ%ﬁﬂWnto a
host ceIMVebﬁbm&@pmmhﬂ&&uﬁgﬁﬁf%Qd' e s ' . ui.de boaks (e.g.,
Davis et al., Basic Methods in Ieg§1ar %§%$§§§£%%%@@%%n%ﬁ@xﬁﬂﬁﬁgﬁiﬁd

et hods récogniziiiy & widatvaksiyl 6f dnfifenk. Nt The dnd)Raks GRE L Y- ,jéﬂ(c}%ﬂ r I

cal ci um phosphate transfection, DEAE—dext?an %ed?gte t?@%g%%%@%@#?WO
n!cr0|np@mmmﬁhﬂﬁdmmm(Buhﬁm@mndﬂwﬁ&ﬂﬁaﬂﬂﬁwfaﬁﬁﬁﬁﬁﬁﬁhﬁﬂhrﬁﬁéf&éEﬂp&ﬁ&%QQ’.
viral transduction, scrape |loading, ballistic introduction, and 1 nfection.

| #3 he peld agetheriby s nombdnofidindfidebendsy inchetiig the WeiTde Bdge RGeS HER St AL ©
cultivated in a nutrient nmediumsuitable for production of a pol ypeptide
usi ng nmet hods known in the art For exanple, the cells may be cultivated by
shake flask cultivation, small-scale or large-scale fernmentation in

| aboratoryor industrial fernmentors performed in a suitable nmedi um and under
conditions allow ng the polypeptide to be expressed and/or isolated. The
cultivation takes place in a suitable nutrient nedi um containing carbon and
nitrogen sources and inorganic salts, using procedures known in the art.

Sui tabl e nedia are comrercially avail able from conmercial suppliers and may
be prepared according to published conpositions (for exanple, the catal og
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amount sufficient to achieve the above pharmaceutical effect In the present
invention, the therapeutically effective anount may vary according to the
fornul at iwo 20@viheats, admi ni strati on nodes, patient's ageCTwR290800262d
gender, severity of the illness, diets, admnistration duration,

adm ni stration routes, excretion rates, and response sensitivity. Those
skilled in the art nmay readily determ ne and prescri be a dosage capabl e of
achieving a desired treatnent In addition, it will be apparent to those
skilled in the art that the diseases to be treated by the pharnaceuti cal
conposition of the present invention may be varied by varying the type of
protein. gﬁﬂﬁyl mﬁ&ké@ms L O0: R L st ngh i éﬁ h

pr esent ﬁﬁ%%ntlon ?%ﬂgppllca gmégﬁggggggggfagalngéﬂﬁgicqgégﬁg#%pugég%

t her apeutthé o edefon b BNUhiRE, thh@ﬂpdéﬂ)%u]ﬁﬁtdgz BreQUasdficdiGhib Five isgfy%ééfﬁf@,@; D

aut oi mune di seases such as arthritis or oriasis, variou rgan

transpl anigd), BekBylicngeGraR MBIV THARGEPBIHHS poded ik SEREIr 8hd Biolo

?LQO,
fusion proteins with receptors for various cancer-associated cell growh

factors meypetties. uTheke imminvglobiiliza rag il beahodified aebrdRBEAUS frelchtifvei@ne | Mpr oved
therapeutic efficacy due to their effects of increasing serumlevels of the
receéptors and ISime ki mymemgdiese gererallpcineis.a fHgmental o Bimupeidbilin, hely, the
pharmaceutical conposition of the present invention includes the comonly
used car ricgogion, adjyeosylation mefif ivibh presestsinventiort i preforahlyrimmeudei ied thé Fepattonwdfi ch
are as a whole called "pharmaceutically acceptable carriers”. Non-limting
pharnacedﬁﬂ@@ﬂp%%ﬁ@b@pﬂisﬂgnbgﬁ?P@ﬁ@lqé@fhmﬂWH%bhdﬁﬁhawma@énmmp&ﬁasu)a
conposi tion of the present invention include ion exchange resin, alumna,
al uni numfSgeent kevng ne antigen-hinding pgiivibp Ansk keingcagily @yssaﬂﬁ@ﬂm&nob@pmnn@s biriga) |
buf f eri ng_agent e. q. di ym phosphate, glycine, sorbic acid, potassium
sor bat e, q??é‘g‘t&lngi%}gzl ?@&ﬁﬁ&‘?ﬁ% gv}deasp%tpnsrgxa efor biadiag abameantibadyyo sldectes) |
magﬁ{, salts or electrolytes (e.g., protam ne sul fate, disodium

hy ropho&ﬁ%@@@?K§8 assi um hydr ophoshat e, sodi um chloride, and zinc salts),
col l oidal sili pumtri.sili.cate, .pol yvi nyl Lol i dape
ceIIuIose-base§?%8§§%£§'g%&%b%gygﬁﬂ 08H@“§FV%§F£%§%%%GE¥HM g One or more

car boxymgt byl el Lt I . .

pol yet hyl ene-%@f%%?%%é%@@edﬁ g@%llg%%rl?é,‘ggé,f’z?%gﬁsl ,an%é?@%ft%yqngﬁgo%qb%fa}l 0gnd
wool fat gERenRhd L GRlr SHRORE £L 3l {ﬁgm-'mﬁ%L e
adninistg%éd via&gﬁﬁﬁg%kﬁﬁém%onnnnéF%@?ggvﬁ%gﬁpg I a@F% to ﬁgggﬁﬂgﬁﬁgsired
tissue. g ifentibh Bropidey JBFRH 8%1&%!11& b%@neﬁt*}ﬁ‘er&)ﬁi‘%ﬁ%tcog@ﬂ%“ on
may be adm nistered topically, parenterally, intraocularly, transdernally,
i ntirsar ecoad y navelarhind bed phoiiiedtibis seladiel fPomy the erolip tofdk@ioA M 1601q, SBISNE TR,
suspensions, and the like. The term"parenteral", as used herein, includes
subcut an&d6N, Y209T,di385Bbnd QBN uehwgse ehdotling fersahen dalmord ddtdilpapisedsylaed
intra-articular, intra-synovial, intrasternal, intracardial, intrathecal

i nt r al esimmalogvhdin ortarfmgmentitiadreof tijtalkiniTable dris profidsd, shich ecdtinsoabinations BE
aspect, the pharnmaceutical conposition of the present invention may-be

f or nul at €@ WE0ORAl s ahrementioredaninp acid wadifieationsal adni ni stration. Preferably,
a suitable buffer solution, such as Hank's solution, Ringer's solution or
physi ol ogically buffered saline, may be enpl oyed. Aqueous injection
suigensions may be suppl enmented with substances capabl e of increasing

vi $Cosity of the suspensions, which are exenplified by sodium

car boxymnet hyl cel | ul ose, sorbitol and dextran. In addition, suspensions of
the active conponents, such as oily injection suspension, include

| i pophilic solvents or carriers, which are exenplified by fatty oils such
as sesane oil, and synthetic fatty acid esters such as ethyl oleate,
triglycerides or |iposones. Polycationic non-lipid am no polyners may al so
be used as vehicles. Optionally, the suspensions nmay contain suitable
stabilizers or drugs to increase the solubility of conponents and obtain
hi gh concentrations of the conponents. The pharmaceutical conposition of
the present invention is preferably in the formof a sterile injectable
preparation, such as a sterile injectable aqueous or ol eagi nous suspensi on.
Such suspension may be fornmul ated according to the nmethods known in the
art, using suitable dispersing or wetting agents (e.g., Tween 80) and
suspendi ng agents. The sterile injectaBle preparations may al so be a
sterile injectable solution or suspension in a non-toxic
parent eralUy- acceptabl e dil uent or solvent, such as a solution in

1, 3-but anedi ol . The acceptabl e vehicles and sol vents include mannitol,
water, Ringer's solution and isotonic sodiumchloride solution. In
addition, sterile fixed oils may conventionally be enployed as a sol vent or
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invention is typically about 10 ng to about 500 ng per kg body weight,
preferably about 20 ng to about 300 ng per kg body wei ght, and nost

pr ef er ablwoabewiticd® ng to about 200 ng per kg body wei giRCTIRR2003/d014d2e
apparent to those skilled in the art that the specific anpunt of the
pharmaceutical conposition to be admnistered to a patient nmay vary
depending on a plurality of factors, including, but not limted to, desired
bi ol ogi cal activity,the patient's synptons and drug resistance. A better
under standi ng of the present invention may be obtained through the
following exanples. It will be apparent to those skilled in the art that
the foll owi ng exanpl es are provi ded pagys{o illustrate the present

i nvention, and the scope of the present invention is not limted to the
exanpl es. EXAVBlyssiyhtdBlmen Bﬂﬁﬁaﬂﬁagﬂzem@ma%ﬂa@doﬁﬂg&@dle' REAcnhegar at i on of
CTLA4-1g EXAMPLE F A Preé%?atlon o DNA fragnent encoging sol ubl e
extracel lular domain of CTLA4 A DNA fragnent encoding a sol uble

extracel | ul gr—domain—ef—CH-Ad—was—prepared—by—PER-ust Tg 1§E an r. (SEQ I D
NO 1) havi ngNam¢ ecogni ti on segleagRnoificatnr €stri ction R and a

codi ng sequence for a | eader sequence of CTLA4, and an@Nﬁe B‘P’F‘ﬂer (SEQ I D
NG 2) havi ng IsGPst Ml§®cogni ti on sequence and an antisekse sed’benqe codi ng
for a 3" en 0fG3 NeEswdIybdog extracelTular domain of OiLM4. | A eDNAtenpl ate
in the PCR & P @@@MTrEVBrbe TTanscrptTom pol y[TEs@ASE Cchgli N {reacti on

(RT- PCR) usitrg=—rpRNA_extracted ﬁ em-renrondvctear—eeH-s—{FHyrphoeyties) of
heal t hy adul p £ 1@2 ?Sg’)?zg? ed using a Tri-Reagent|r 2N g?\! atli on kit

(MRC, USA). |Fil#Qt, | MFERRRR HT ¥ bhocyt es wer e vvashbd%vi t h phosphat e
buf f ered sal|i feGq PBS{16IAIPIRE266M YT, F3Es and | ysed Wt 1) ml 27ri -|Reagent
by repetiti eIgJ@pemegl,Am}emm Ezsblymems m xed Wt h20. 2 m29 chljor of orm

by vigorous st ﬂ]ngmwmmMGkaz@fﬁﬁp@é mperaf uggE for st i n, and
centri fuged Lat—15-000—+rpmat—40C 15—m-n—TFhe—superhat-aht—was
transferred to a 1.5-m tube, mxed with 0.5 m isopropanol, and
centrifuged at 15,000 rpmat 4C for 15 mn. After the supernatant was

di séar ded, t hehpebthet aspaats thegsdserd iwiettion providend glycisplted disioniprdteinl fommedas § TDW
treated with 75% et hanol - 25% DEPC. The tube was inverted tw ce or three
times antsdenf dinkaggedf @ alSlyonplaied imanmagbtubn orsa dagments theseofy e vdighefthat ant

was conpletely renoved, the RNA pellet was air-dried to renove remajning
et hanol  EweEugElobdmvagent haveg agno W%ﬁé@umfo@ngmlﬁﬁhm%%ﬂ%$ﬁ@¥

|G wnssERaRR A g'?&pﬁ@%@&%@%% Biase 5N PO o ppppch
ot hor  BFRHer 1 SEORTR) REL A el SeosaRig e &3 Jgﬁﬁmmﬁﬁ%&”

PR has BPRRH BH IR CHT R fpf?ée.nﬂla 6“901@%1 @?w%ﬁ%ﬁgﬁmp%phiﬂl aLFo'OS e
ﬁ?&i??."%ﬁ&%@%&rf%yciB%’@%@us. ngﬁﬁ%@%&%ﬁﬁéﬂﬁﬁéﬁﬁ'%q P,

ﬁggdigf;gg(ﬁﬁgt egs@FLM I'g 'Igﬁﬁ%ﬁibff@aggr%nt encod?}ldgéfogjﬁg{fgl ubl e le&eOf

extracel |Hilaeh o ambb ?bmﬂaﬁﬁﬁm tahh%d%&‘aﬁﬁ@ﬁﬁ@%u&@&ﬂﬂmﬂgoﬁe@mﬁ& Asagi on
of 1g3@ were digested with Pstl and ligated using T4 DNA |1 gase. The

l'i gat ed RMA/TRHeqicn@d istdlieaaRy glyesuend evithab) 8 tast oh@bislogicdlyaictive pastdie bi DN
after expressioa The fusion gene fragnment thus produced was digested with
EcaBl anforitiatheresid Thepemivedf 4 bidlogitailp Bitvbmteingiréfasbly incloiisuaslioble ptirateBulat ( +)
(Stratagene, USA), which is a comrercially avail able cloning vector. The

whol e codémain ofthe biologieallyiadisrtprdtsied Tryo mDblecuiss gfish RmepnOSEID glIDON(IaIBd'IﬁJSiOIA
fusion protein expressed fromthe fusion gene was designated "CTLA4-19G',
whose prB@mlwmmmm@maﬂgmedn@@qhmgcmoegefm@WWD NO 8. EXAMPLE
2: Preparation of glycosylated CTLA4-19gG fusion proteins In order to

i ntroduce a gl lpceos ¢r@§peetnﬂ1ﬁﬁlwwsyla§q%mm@r0¢@lhaégmﬁ0@ﬁr%@m% wWhiehe prgltrer s
havi ng a nucl eotj de sequence containing a nutation Ieadl n acid
subst i t upFlRPider & Pregarea KRt of Hakdge Pna (CREARHENG & ?rfndé) )qt?re X‘é’s)g}f‘t EQID
NGO 5, a 478-480 codon (ATG Met) was replaced wwth AAC (Asn, N), a 583-585
codon (GCC, Ala) with AAC (Asn, N), a 727-729 codon (ACC, Thr) with AAC
(Asn, N, a 793-795 codon (GAG Qdu) wdtii AAC (Asn, N), a 895-897 codon
(TAC, Tyr) with ACC (Thr, T)5a 991-993 codon (TTQ Phe) with ACC (Thr, T),
and a 1036-1038 codon (CAG dn) with AAC (Asn, N). Information on these
prinmers is given in Table 3, below TABLE 3 Information on primers used in
the preparation of glycosylated CTLA4-1g G ycosylated fusion proteins of
the pr esent |nvent| on were prepar ed by PCR usi ng the cl on| ng vect or

p— oy o, N 1




(SEQ ID NOS: 12 and 13) designed to have nucl eoti de sequences contai ni ng
substitutions of AAC (Asn,N) and ACC (Thr, T) for 793-795 nucl eoti des (GAG
G u) and Wo2e&%ideoac| eoti des (TAC, Tyr), respectively, pesriirReneshoad27t he Fc
region of 1gG (SEQ ID NGO 5).(3) CILAA-hlgGG3 (G3 variant): two

gl ycosylation notifs were created using priners (SEQ I D NOS: 13 and 14)
desi gned to have nucl eoti de sequences contai ning substitutions of ACC (Thr,
T) and ACC (Thr, T) for 895-897 nucleotides (TAC, Tyr) and 991-993

nucl eotides (TTC, Phe), respectively, positioned at the Fc region of 1gG
(SEQ IDNO. 5). (4) CTLAA-hlgG A (A variant): three glycosylation notifs
were cr et ahopsi b8 HSED hRHRGH ifudoalobith vhaint Hesieonaskitic e

nucl eoti de sgglﬁglﬂ%ggacont%it n?% s(?i)sti tuti gél(%lof AAC (Asn,ggﬁlgl)ﬁ, AAC (Asn, N)
and ACC fclhéequehde fofthing 6848 Andte AkeRtIcdhr sediibhmes MeidflitionaBy ol7&tsylted; ve@it(bte s
(GAG G u) and 895-897 nucleotides (TAC, Tyr), respectively, positioned at
the Fc r6gi sslogéally athive PR paion thérpoflAdAG) driegdnd Biol¢gially activa ptojein éroair

gl ycosylation notifs were created using priners (SEQ ID NOS: 9, 12, 13 and
14) desi porteh thevedfaVEherfing landbsebohed bivdupirethcativepmieias miay e slatistlior differents dhe AAC
(Asn, N), AAC (Asn, N, ACC (Thr, T) and ACC (Thr, T) for 478480

nuclbeot | peton TG biddgicplly 2g8e pateim prafesdly thebidgsGASIutl g¥tracediobr domain pf|tesot | des
(TAC, Tyr) and 991-993 nucl eotides (TTC, Phe), respectively, positioned at
the Fc r biglogieallyfactivgGratalEQ Tvp mydeculsy of gueh) a wopowaeris glyensysted Eisiop Rroteinigy bg j ve
gl ycosylation motifs were created using prinmers (SEQ ID NOS: 9, 10, 12, 13
and 14) beked hredisuliidepandat thebingeregiariodgi ARBESTEHHE ai ni ng substitutions of

AAC (Asn, N, AAC ( , N), AAC (Asn, . ACC. (Thr, T) and A Thr,. T) for
478480 nucl eot w@sﬁ@p%ﬁeg%@%%%ﬁep@ma&%&?&&eww ,mV% s

nucl eoti des . Gu 895- 897 nucl eotides (TAC,..Tyr n 1-993

nucl eot i %B“%mﬁ%%it PREBHEL P/ B O FEY% %@n@%@?ﬁf@éﬂ?%ﬁe By SEQ
ID.NO 5). (7 =h 7 i ;oS4 g ifs re
crddted_ HertgesrIHEHe A AR TR RGOS, P P B WA e ol St
have nuc t el : |4 AL -mq C
(A\s/n, KDE%%E@?@%”@@%&%@RWQ‘K@%%W% (gfrqg ééAﬁcCK( (Thr ,‘MT’SES ot
478480 n i HD aBa gtc}s{gﬂa keSthé o

nucl eot i ggésﬁl?%gé%%r) ) 79%‘-?%%35 nuclﬂggl%i es %a%%f 89%6-%89 .uerrl%%clzfes(‘)étz?des
(TACS TymN®th. 991-993 nucl eotides (TTC, Phe), respectively, positioned at
the Fc region of 1gG (SEQ IDNO 5). (8) CTLA4-hlgG &8 (B variant): seven
gl ycosyl ati on T idid “Ml@icallealtve pusify aorisek haeinSERrd B AQotei), peblide dd, 12,
13, 14 and 15) designed to have nucl eoti de sequences contai ni ng

sulist i t upolprptidethaviie pebédisliy, phdiclogdlorphsmacdjical ARG¢sAsmch mipins AP of AsmativeN) ,
ACC (Thr, T), ACC (Thr, T) and AAC (Asn, N) for 478-480 nucl eotides (ATG
Met), 588utisEss aflec femingdesinin@oosihain) Thy Brm7d®lagicel atviyless ysabbgeimhis)not
793-795 nucl eotides (GAG G u), 895-897 nucleotides (TAC. Tyr), 991-993
nucl eot i baied TrCmemtieg tangh aoas phasmecstlicdle aoiass G Hor, ex@aiie c 69|

positioned at the Fc region of /1 gG (SEQ IDNO 5). The PCR was, calrri ed out
as Mows. insungagherns siskas thospponiining pn ANFYIIGSapRial (28 2 s53gfjon iansgapic splvenbna

AR i s e MRS WL R WEE TR S N

I RB voPIRES Gre- SR pCr e ors VITEE BEG T Eer il SRR G vac”
T0C and. e o B St oy sl tnE hufifie B sl Gl g b 1 ©
whet her - S el SRS OHRLR BBMEELEC LRBRINEREE ERAPYS BilP fifLer ™ e
Expr essi %@Q oP ek éu‘tﬁ:(?Eon%s%chﬂ!e YEQRY bkl @4 186 ddsicpn RhetRbbss To

express ¢ osyl ate A4-1gG tfusion proteins in Chinese hanster ovary K-1

cells ( ; trlitar hilel &V @b¥ih Ao RS R fktosehd batpthgli:s Stesih

pBl uesc?iﬂpg)}to S H(+) plasmd Df\%bcont ai n?ﬁ% a LA4- hl gG fusion .gene into
whizgh a ghisgosl &8 TGRo R ITAFRaRMhEES (4. 0folids-sitbitsadnhireN i foihsimlateg E.
coli, and digested wth EcoRl and Xbal. The thus-obtained CILA4-hl gG fusion
gene was inserted into EcoRKKbal sites of an ani mal expression vector,
pCR(tnm) 3 (Tnvitrogen, USA). The resulting expression vectors were
designated as pCT4lg-@& to GB plasm dst0 Anmong them the pCT4lg- @&

reconmbi nant expression vector was deposited at the Korean Culture Center of
M croorgani sns (KCCM on May 17, 2004 under the provisions of the Budapest
Treaty and assi gned accessi on nunber KCCM 10572. B. Transfection and

eval uati on of expression of fusion genes Chinese hanster ovary K-1 cells
(CHOKlI') were plated onto six-well tissue culture plates (Nunc, USA) at a

e oy o Y. Y.Y. Y




10% FBS- cont ai ni ng DMVEM suppl enented with 3 ng/m geneticin (418, G bco
BRL, USA) for three weeks. Forned col onies were selected and isol ated, and
t hen propagavediiciet her or not a fusion gene was exprePsEKRIaes/@®Y@7uat ed
by ELI SA usi ng peroxi dasel abel ed goat anti-human 1gG (KPL, USA). ELI SA was
carried out as follows. First, 1 ng/m of goat anti-human IgG was dil uted
to 1: 2000 with 0.1 M sodi um bi carbonate, and 100 m of the diluent was
aliquotted into a 96-well flexible plate (Falcon, USA). After being seal ed
with saran wap, the plate was incubated at 40C for over 16 hrs to allow
the bottomof the plate to be coated with the anti body. Then, the plate was

bhosphat o fpte, PRGNS drBer o Efable of hpir i Bliniles BRF EBRGR,
| X PBS, ladmbie, M@oﬂﬂon@%ﬁﬁgﬁ&mmnéﬂg&ﬁv%ﬂgﬁgﬂ@i@%éﬁcﬁ ﬁlgél?[ege&dm%si g

I
cul ture supernatant was added to the tirst wel serl y
a m cr opi peptideq(CORPY kymaiole iHRbhato %r%ﬂ% i3y RthaBmEOR] ',-ﬁeéeﬁ&&grol
and a cull'?ﬁr eee(fl ui d of nonl-ﬂ%gdr]?g’f ect eg%o I I(D:Oel S }g? a ngég;%%e%év control
ver e al soprdiadting elgori¢ lgenadbteophies ﬁssaa@mk@nogéhraeﬁvaﬂigl seh@NSroWRY BorgoiikRige, t he
96-wel | flexible plate (Falcon, USA) was wapped wth foil, incubated at
370C5f or peplide (GBIRP), andrthgimivdmined] facton(THR: \Saateipraeitishbless ittbdeakin tihtefSon or
Per oxi dase- | abel ed goat anti-human 1gG (KPL, USA) was diluted to 1:5000
wi t h t he eplanpretimuliging fastor naay dbe To@lucdd infa riohelydesylated tomelsy attgedNA Ge@abhatel |
w apped with foil and incubated at 37C for one hour. After the reaction was
conpl et edechpiqaesp| Hheenapeglycasiatadopretdinnimay ke T3l a3 biobogishlly mtivoxiattdale in the
substrate system (KPL, USA). Absorbance was neasured at 630 nmusing a
ni cr opl atRECSPREANEFIORB| 0- RAD, Mbdel 550, Japan) to deternine whether a fusion
gene was expressed.and the expression |l evels of the fusion gene (FIG 2).
As shown in FI ?a‘g‘}u%e @Owﬁywe Ratsrialsseiukia he progent merﬁplgq%@lgde ppat of,

fol] owed by.&,..HA4,,. nd. G3. vari ants._ The G5 .. G/ and. @& variants were
foudl T o DYPStiey il BisgRiv gL £ ErRes LS PRIoBRIb A mpaipriglsapelude
expresse I DUEL T i oprecgipi.tati.on and subjected to
Voot orn BFBIET SRR agnd e STEEY RoRE B By e rBBa Il S Btaved
into a 1.fyugh78\ulRedind It . Of %J (0.05. M bori.c acid, 4 M
NaCl, pH 9.0), ) hngldlgg] n%@?%%e‘gd%t@&l% 6)810p<$ r#) [‘fgsr' %gb%l&go%ieé %re%‘fﬂr ﬁ{fatg@?mf’he
super nat alychas AisRRE d8ehocioi Sarib&Rs VA% t € Gl FACKE BLOt el 1
sanpl e Waq?yn‘i xed with 'the O(g-,:qui | 1 brat g’d prgﬁ n %gﬁ’%@é%{?ar ggigp%ga S aﬁfdBle

i ncubat ediddgicABCackies maerilsinade Bl dh BidaR, &&&'}%&@%Qﬁ h A%

reaction m xture was centrifuged %t §13, 000 rpm~ an tt%ghb’egaé}g%eggﬁm%srhed
wi t15 buf falergeh ofhiitese ti mes. The beads were mixed with 20 ml of buffer B
(0.05 M sodi um phosphate, 0.05 Mcitric acid, 0.3 MNaC, pH 3.0), and
centrifuged at Ii&jdaion thebivlogicalll udtiee hometial upsfidtieihe preschhivetio iB6ludes eizings.
sanpl e was m xed with 5c buffer containing 5% b-nercaptoethanol, boiled for
5 mn, akdawplj oftledenzymese debdd SDShyAREPeAiS chfmis T plorimwee @ddorddlctiedy!
Tris-HA (pH 6.8%, 0. 4% SDS) was used as a stacking gel, and a 10%

Acryl ani dansiagses, pydsolpgesrlyasesiiomerasesSar®) ligages 4V Sie@)l, Was-limiting easmplesr ofthe ng
gel. After electrophoresis, proteins were electro-transferred onto a 0.4-nmm
West ern EPRYERES PPIH‘%?F@?W@%% argge deggningse pdenosine &Bminask, peRiiseldisowtasm s

bl gcked wﬁ?h 5% skimmlk for 1 h]‘ri. After being washed wth washi ng buffer
(0.7 TwERRIoxEase calalase: CRBRUYPHR f inssce dirisase; Adenosing: dephpsphiase, bkesngieoandas

3 L L SRR B e T I
and deve at_..r erature for,10 mn.wth 15 m of a coloring
agent, V\Hac méalaﬁfégﬁegs%% ehram e’ﬁndréléc(?ﬁ‘i?@r%s&d usage method using a DAB
substrate kit ). .Jha reaction was.termnated with
g%%o%@% %t)mg§A as.useﬁehere F_e%eé {2)3;1 poéag&mecg%_o tﬂe

triple-distille he results are givenin

Me fell | - CT - hl i : i
Neasur eatidlins Al Ik ol bl YeaY At TN LAG RSP oRig) o o
measur edphddphulifie, ifrdiRihb AWl FREBrE SioRh &fn%§:@!oﬂe ofe §{b§£18 Q;@Lﬂ@/

.2 ng/Kg. Bl ood

injected into mce (ICR Santako Inc., Korea) in a dose o
sanples were collected at given points in tine for a mninmmof 50 hrs, and
protein concentrations were determ ned according to the sane ELI SA
procedure as in Exanple 3 (FIG 4). Astshown in FIG 4, the &, &G and 4
vari ants had increased serumlevels, whereas the @ variant displayed
reduced bl ood circulation tinme conpared to the wild type. In particul ar

the G variant exhibited the highest circulation tine.Industrial
Applicability As described hereinbefore, the glycosyl ated fusion proteins
according to the present invention are able to reduce dosage and

o, . o - o




4. A DNA encoding a glycosylated i munogl obulin or a fragnent thereof, in
whi ch an i mmunogl obulin variant, conprising one or nore amno acid

nodi fi catwonsosskab@st ed from the group consisting of MLE@NT/KRROENHM0162243N,
E265N, Y299T, F331T and 46N, is additionally glycosylated. 5. The DNA
according to claim4, wherein the i munogl obulin variant conprises an am no
acid sequence of SEQ ID NO 19. 6. The DNA according to claim4 or 5,
wherein the fragnent is an Fc portion. 7. A glycosylated fusion protein
formed as a result of linkage of (a) a glycosylated i munogl obulin or a
fragment thereof, in which an i mmunogl obulin variant having a nodified

am noaci dnle gp pad@nih @b IFdRPRObRY antily R; A dd ?-"@H S i S_any
am no acid exgl udi ng p?g{l?,ne?m)i S addiﬁ%ﬁﬁ%% ycogg/l?@ ed, %;‘\;vi]tbé%{rgﬁmeﬁt

| east  ondyériophilinpingiad dcdsAdtiidheee HBiCAR ipBsifinePat R SR8 of DRIEE Strucfire of Brotein,

gl ycosyl ated fusion protein according to claim?7, wherein the

i munogl @bdithusis\selubla i arcaypous seéronmentOrOf @b cﬁlﬂuﬁgceac&i?gtoxgﬁ%ﬂ %ﬁﬁdc@l%

sel ected fromthe group consisting of M 60N, Al95N, 43N, EZ65N, Y299T,
F33 | T adgmagsenye 19 birspeaifioyligands) whitedintracsiin domelos blay ag eapdiRGol G Gibdil M 7,
wherei n the i nmunogl obulin variant conprises an am no acid sequence of SEQ
ID NO 1§ansgyctione gl ycosyl ated fusion protein according to claim7,
wherein the frﬁgmant is an Fc portion. 11. The glycosyl ated fusion protein
accordi ng to clThPph aspechies elysesylaied Pision ipteim hccpidngtib dheopresent] ihyentiat inse be
protein IS a?%gl ubl e exi(_i) cellular domain. 12. The gl ycosyl ated fusion

prot ei n BCRBFUPYRaEE R Seqsce encodipgeanammunpgloliin biodyfragaent thetedfiwdichyis ot ei n

oyt oki nostoeifd Uit 4 SBeFR0E 5 i iBfing eser et PG Sesersp spcoding 2
| at el et peeriy tar (,PDG hosphol | tivating protei
) R A ST PO SR B35 b i
a es, par, : S citonin,.calcitaonin gene rel ate
Eeé?it ﬂel Qﬁ% , Bs‘%?ﬁetl g @%@epﬁaﬁ irfni\,? s%ﬂ%@%ﬁlﬁlﬁ? &Ep tfjﬁ?g’&’rogisi §°th an
ot ha ﬁé@fe}] £ 0 | onadot r n, tissue
plygsm' nogen- g%l? i I%%tsci;r% agen?gl?m%ff%\?wfﬁlh%’% rcrdb%ggc ﬁgﬁ érg%lnn‘g %8?{&?%@%5}@) ,
01 ycosyl at o f oy an oot o it BRREBIOEHr it Badihen P A0S BT 18 o

gl ycosyl ated fusion protein in a dinieric

t he gl ycosyrepetibn mahals difectoRi dclR6E& o | | 2 are
l'inked by a disul fide bond at a hi nggmyggﬁe%%&??mg%ﬂﬁgnﬁ%o |ngz¥e'3|lgﬂaEe

gl ycosy| andet Hasisallyridenticat i prepastiar sethels! odan M8 Qrt ot 2ahRA Baunde @nd@ine k- A
reconbi nant, expression vector conprising the DNA encoding the fusi oﬁ

pr 6Pei n RieteBraiany {lbus hepinafies the pfesenT meention Midhds e McuHPs ROSH@RoV RS of
according.to claim 15, which has accessi on nunber KCCM 10572. 17. A host
cell trW@M@r@m@@m@oﬁmmhegwmﬂmms@m@mmmm or
according to c|ain 15 or 16. 18. A nethod of preparing a glycosyl ated

fusi on protein) ueneegencpdieg, fhenglyqomdated: ammfrmglobuinoor the aivgfnent tagkedfost

cell accordi.ng to claim17 and isolating the glycosylated fusion protein
froma rag%oﬁcil?gg Wgtg%ﬂrﬁeﬂtr 1gvene may &WP?&%’S@W@% tcvapessinethasky koowmpini thé ag t he

gl ycosyl jon ofein according to any one of clainms 7 to 13. Sequence
Li sting @%%%QM ’;’Lﬁc?re ©H ed?‘%ﬁg‘gwelﬁohﬁ?;nemate@wmgﬁls lHodassittk  PARK,
Hong- G’%ﬂ&%ﬁ’s wang- Seong <120> Gycosyl ated | nmunogl obul i n and

| mmunoadhesin nprising the Sane <130> P052MEDO3PCT <150>

10200 OB N8l B AR A B L

CTLAA4- FitfefeoRlaccoftfifb> tol 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
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ccggaattca tgaggacctg gccc 24 <210> 2 <211> 30 <212> DNA <213> Artificial

Sequence <220> <223> primer, oligo CTLA4-R-Pstl| Sequence Listing <400> 2

ct ct gcagasotzedsgggracg gttcaggatc 30 <210> 3 <211> 25 <2PR¥/KRIADIR>
Artificial Sequence <220> <223> prinmer, oligo 1g3-F-Pstl <400> 3

atctgcagag cccaaatctt gtgac 25 <210> 4 <211> 34 <212> DNA <213> Artificial

Sequence <220> <223> prinmer, oligo 1gd-R-Xbal <400> 4 gctctagagc

tcatttaccc ggagacaggg agag 34 <210> 5 <211> 1068 <212> DNA <213> Hono

sapi ens <220> <221> CDS <222> (1) . . (1065) <223> 1gG w | dSequence Listing
<400> 5 cag ate ace ttg aag gag tct ggt ccc acg ctg gtg aaa ccc aca cag 48
Gn lie Tog, boihskitScas g FNA ChobdREG Mméfﬁﬁéd\@'mﬁoesinﬁmo%m&p aéﬁ@gq: 15
ace etc acg ctg ace tgc acg ttc tct gga ttc tea etc age aaa ag r Leu
Thr Leu ThsredBywitd bii oRfRuSetidétodifgh®r Stksite® inodficatlets S8k t%@ricﬁéﬁghg\z}%&)

ggt gtg ggc tgg ate cgt cag ccc cca gga cag gcc ctg gag 144 GGy 'Va y Val
Gy Trp |dompktegtriidromiplemeitry@ the BNA AhiplatesmayBesyaestid 4P DN p@lirherf€ Zngt C X
att ttt tgg gat gat gat aag cgc tac age cca tct 192 Trp Leu Ala Leu |1 e Phe
Trp Asp Abgresuy sttapd may godéyor tSelesiod modificatis) 55 60 ctg agg ace aga etc ace
ate ace aag gac ace tec aaa aac cag gtg 240 Leu Arg Thr Arg Leu Thr lie Thr

Lys Asp Thr Serlypigallyagligo@icieotides ugf iiv the Aford@ntitred aiethodcae adrgposakofadent 359 gac
ect gcg gac aca gcc aca tat_tat 288 Val Leu Thr Met Thr Asn Val Asp Pro Al a
Asp Thr Algleofides. THhorteyeliggmiclpotidescan bg gmploesl, bigiopighal oligoaudjeptidésadt bothdeficmd  ggt

tac cgc tft cac tec 336 Cys Gy Tyr Ser Val Gu Ay Tyr Gy G n Gy Tyr
; @t@@@mf%m@ﬁede@@mgg@%g t9da nueleotid menterydo e tampiate, e Theyag

tct tgt 384 Trp Ay. QG .Jhr Leu Val Thr Val Cys Ser Gu Pro Lys

Oye 115 Peprigeito sy fbideaiye il Bt g dee igonleokimey bec
i P eu

999 432 /5Rndsh v the gl lnoWn it 18 adt (oo 2t al. P2, R Aond 56 s k178l 12,

Phe Hi s

10 ps765).

In one aspect, the present invention provides a DNA sequence encoding an immunoglobulin
or a fragment thereof, which carries one amino acid modification (IgG in Table 1). This DNA
sequence may be prepared by performing PCR using DNA encoding an immunoglobulin or its
fragment as a template and modification-encoding synthetic oligonucleotides as primers. Primers

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 desired modification.  The newly synthesized strand is used as a template 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

13
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ccc
Ser
ctg



130 135 140 gga ccg
480 Gy Pro Ser Val
Li sting 16 20650118058

gtg
H s
gtg
185
H s
cgt
Val
tac
Cys
ate
Lys
tec
Gu
ttc
Pro
aac
Lys
age
Leu
aac
Val
cag
Lys

<24Qp 6

Gu
Cys
Trp
Phe
Thr
Asn

15

20

25

age cac
165 170
576 G u
190 cat

528 lie
175 gaa
Asp Pro

tea
Phe
160
Ser
gac
Gu

gtc
Leu
ate
Arg
cct

Val

aca

ttc
Phe
tec
Thr
gag
Lys

etc
Pro
€gg
Pro
gtc
Phe

ttc
Pro
ace
Gu
aag
Asn

ccc
Lys
cct
Val
ttc
Trp

cca
Pro
gag
Thr
aac
Tyr

aaa
Lys
gtc
Cys
tgg
Val

ccc aag gac ace etc atg

Asp

Thr

acaPCUKRIDG/ @iQ7gt g

Val

tac
Asp
tac

Val
gac
Val

Val

gtg
Ay
aac

Asp

ggc
G u

Val

gtg
Val
tac

Ber  AEPNGHCs

aat gcc
Asn Ala Lys Thr Lys Pro Arg Gu Tyr Thr Tyr 200
gtg gtc age gtc etc ace gtc ctg cac cag gac tgg ctg aat ggc 672 Arg
Ser atellbyTHE siiaé neftied His&l 16l Pre@RPhd " - 1 SRz )

aag E@gttp aag ygtc tec aac aaa gcc ‘et cmgcrgu%%cjlr@@@m%&em%% %a%g‘e@ %‘er?&?
Lys MairyifgoneAsledtids mphidicdtion] eﬁ’@?ﬁl@f@rtﬁ’é&ebf&ig@&ile@%%s é%?sjr@%@%?mﬁ%a
tec aaa gcc aaa ggg cag ccc cga gaa cca cag gtg 7 u S ThrTie
Al a |apndGicid edificRtiams &rginetsu Pro G n Val 245 250 255 tac ace ctg ccc
egg gag ga%ﬁtg ace aag aac cag gtc age 816 Tyr Thr Leu Pro Pro Ser
Gu Met ThrWherstwasnmGreranitzo acte to RGAMRED akPacedl Gir a5 (IndBe GbShalofera®a
tat ccc age gac ate gcc gtg gag 864 Leu Thr Cys Leu Val Lys Gy Phe
Alegpregeit beveendws a@B0 agifiStotbg anagifigdpalbdesiadd rg@ificaiss 6A8otdRY
tac aaﬁgﬂ;O g{fe acg_cct ccc 912 Trp Gu Ser Asn Gy Gn Pro Gu Asn Asn
Thr  FAFeded B goe Hligagcelengige. 3 husy defereniymethads shauldybeinggrinedds ¢ Ot enethibé iseth C
aag etc ace.\g{%’gl 60 Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser
Thr PEPEEHE eequcisefidenior epclyarging agd mogifieationg When theyefigbygleotilgs ang

e el Snidlinebfy fetsiBithoanisd sunlinbNgag rgeb wuihiad seastivatnga
Sor PRpORLDN Bl o 60 Rt i 5 eitoni 0B mpecs eod s
L BT SO R o R e
e Ao B e R ot Ptoc it o e ol Biony om0 ¢

Leu

6 Thr oo o T oo DA PORIeols B thssfiton) Aubiont pt

Val  Astgrodipiex ADNAAS Bsell s aAbBpld Thetendite 8Real cnes at least one modification,

When one oligonucleotide having an additional amino acid modification is annealed to the template, the

aag aag ccg egg

Gu

gag
Gn

gag cag

Asn

age acg

Ser 195

resulting DNA encodes both of the primary and secondary modifications.

The cassette mutagenesis is also a preferred method for the preparation of DNA encoding the
glycosylated immunoglobulin or fragment thereof according to the present invention. This method is
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
fragment thereof to be modified. The cassette mutagenesis is preferably used when a specific
restriction 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
resfriction enzyme site is introduced into the plasmid, the plasmid is linearized by treatment with the

restriction enzyme. A double-stranded oligonucleotide having a DNA sequence that contains a

14

Leu Met Sequence

gac
Ser
gag
180
624
205
Val
gag
Lys
ace
Ser
cca
Arg
ggc
Tyr
aac
Tyr
t at
Lys
ggg

acg

yS
r

y.

Thr



Cys Gy
Li sting
Ser Cys
Leu Ay
Leu Met
Val Ser
Val G u
Ser Thr
Leu Asn
Ala Pro
Gu Pro
Asn Q@ n
He A a
Thr Thr
Lys Leu
Gy Asn
Tyr

Tyr Ser Val
100 105 110
W6 20050114278
130 135 140
145 150 155
H s 165 170
Val 180 185
Tyr 195 200
Gy 210 215

G n Val
Val
Thr Val
G n Lys Ser
(1068)

Gu
Trp
Asp
Ay
160
175
190
205
220

Leu

Ay
Ay
Lys
Pro
lie
Gu

Tyr
G n
Thr
Ser
Ser
Asp
H s Asn
Arg Val
Lys Gu

Ser

<223> CTLA4-19gG <400> 7 at

Ay
Ay
H s
Val
Arg
Pro
Al a
Val
Tyr

Gn
Thr
Thr
Phe
Thr
Gu
Lys
Ser
Lys

| degred 2taB0and 351084 tobvibeh sriddah
245 250 255 Tyr Thr

Leu

Ay Tyr
Leu Val
Cys Pro
Leu Phe
Pro Gu
Val Lys
Thr Lys
Val Leu

Cys Lys

Arg Phe Hi s SerSequence
Thr Val Cys Ser Gu Pro
Pro CyspPrxrabes/dne7G u
Pro Pro Lys Pro Lys Asp
Val Thr Cys Val Val Val
Phe Asn Trp Tyr Val Asp
Pro Arg Gu GQu Gn Tyr
Thr Val Leu H's Gn Asp
Val Ser Asn Lys Ala Leu

: : Qn P

S5 A B B
4 e ; . P . Ser
Yl TR A28 AR B LIl B

Rluch #daubkOfrarBS oBEDudKedkidd &

yphally SefonAed a¥se®e! TREaRBR dhEHd LY
305 310 315 320Sequence Listing Asp Lys Ser Arg Trp

Veeparpthia i8efornDpSpaSessingy- ave 5'-325hA 3R 33 batttleswid BotAbds bioHe klesiAS

Thr Leu Ser 340 345 35
<21P> 107Peswidppd npRhe dpy directioeamjugaipd erile plaaid: IR PlasEBSorseAd 2ortdl a DNA
g cac gtg gcc cag cct get gtg gta ctg gcc

n
n
Pro Ay Lys 355 <210> 7

Lys
Leu
Thr
Asp
Ay
Asn
Trp
Pro
Arg
Lys
Asp
Lys
Ser
An
H s

age age EHRdgge dsswed ghycomiaterjimmunogiobilin @ mfr@neniheredfahront thé eforodleatidied Ser

Arg Gy lie
act gag
Val 20 25 30 e
tgt 144 Arg Va

Al a

Na Ao TR et

atgotgc
Li sting

70 75 80s@@Rsistd Qg
288 Gy Leu Arg Ala

Ser

Phe Val
aﬁﬁﬂrﬁg%z&a gt % .Ctt

c at

ot
e Ry

ﬁ%?f

PRE B GRR e qRho- RS Ricklite

tt

I R A et B0 h i

immunoglobulin or a fragment thereof, and preferably by selecting a preferable codon using a host cell

producing an glycosylated immunoglobulin or a fragment thereof,

Pro Ay Lys Ala Thr
tg act gaa gtc
glyfailin Oy s

etc ac

108 gn pligonpeleotidy
e Soqy o St e e ©

With respect to a DNA sequence encoding a glycosylated immunoglobulin or a fragment

15

thereof according to 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

DNA sequences with degeneracy encoding a glycosylated immunoglobulin or a fragment thereof

according to the present invention, and they all fall into the scope of the present invention.

Alternatively, the glycosylated fitsion protein according to the present invention may be

20

prepared as follows. A DNA sequence encoding the fusion protein (hereinafter, referred to as “fiision

gene”) is prepared, and is inserted into a vector including one or more expression control sequences

regulating the expression of the fission 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

5 10 15 gcc age ttt gtg tgt gag tat gca tct cca ggc aaa gcc
Cys Gu Tyr Ala Ser

cag get gac age cag
npeguonepensadingy glyspsyl
aat ga ace ttc eta gat gat tec 192
‘l‘j HL"E%”%HW%W@C@@W@& ghepricalametserl. 5H1 60

ate caa 240%equence

G u

35

65



85 90 95 atg tac cca ccg cca tac tac ctg ggc atg ggc aac gga ace cag att
336 Met Tyr Pro Pro Pro Tyr Tyr Leu Ay Met Gy Asn Gy Thr G n He 100 105
H O tat gwea¥11gE8 cca gaa ccg tgc cca gat tct gca gagPCTtKReaes/docd27384 Tyr
Val He Asp Pro Gu Pro Cys Pro Asp Ser Ala Qu Pro Lys Ser 115 120 125 tgt
gac aaa act cac aca tgc cca ccg tgc cca gca cct gaa etc ctg 432 Cys Asp Lys
Thr H's Thr Cys Pro Pro Cys Pro Ala Pro Gu Leu Leu 130 135 140 a ccg tea
gtc ttc etc ttc ecc cea aaa ccc aag gac ace etc 480 Ay Gy Pro Ser Val Phe
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 145 150 155 160 atg ate tec egg ace
cct gag gtc aca gtg gtg gtg C age 528 Met He Ser Arg Thr Pro Gu
r

tgc gac gtg ag
Val Thr Véthe Vo stRiBntMBY pRe' glykBRlatkedFuddPpRh GR& B theCBlioIg&hedé C aag
ttc aac %glexgsckzong%gegac ggc gtﬁ%pgaggbé?% Hs d upAsp Pro ueVaI10 nglePhe Asn

Trp Tyr YabveRamofd the YaultinbunAe80 185 190 gtg cat aat gcc aag aca aag ccg egg
gag gag cag tac aac age acg 624 Val His Asn Ala Lys Thr Lys Pro Arg Gu GQu

G n Tyr Asn Serhdin HR802 Q6 udhertiatmeas a NG\ rgdlecuiegient Hirves &d avehicke cgiiableof g cac
cag gac tgg ctg aat 672 Tyr Arg Val Val Ser Val Leu Thr Val Leu H's Gn Asp
Trp Leu Asbly 2&8m@lé&ogtog genadgo dag e dade ugduldagplicationes vertor shadd bec et c
cca gcc ccc 720Sequence Listing Gy Lys GQu Tyr Lys Cys Lys Val Ser Asn Lys
Al a5Leu RyplicaBlehaRe asy2b @ dtrod@gdtadf intd e hostiepllormd porsess selestable makars. gee aaa ggg
cag ccc ega gaa cca cag 768 lie Qu Lys Thr lie Ser Lys Ala Lys Ay Gn Pro
Arg Gu Pro G hn aidio 88 “rrrembinant sxnwesgiony vestor”, @8 usetl deredy plgato yaipulet g ace
aag aac %gtc 816 Val Tyr Thr Leu Pro Pro Ser ArgoAsp Gu Leu Thr Lys Asn
G n Val pkcyly garsre SOgenseus eprs pergblytiskeslathergfg do e exprasedc B Bfecdac at e

%2 98 59555 g B Aol T it
912 Ju T €] A Pro,. Asn As L T P 90 295
300 coo GEIERPTIRE e O@%@%@e%ﬁmg% oty pnpang gt PfEee oz ieo b BNG g0 pr
Val, L Asp S Gy, Ser. P e L T S T 3 5 320
ot ¢ gac Agegty K5 b m ot [ fere R D eioreBln [ op fHert Bed B 10BN
Asp L Al ] 5
et ong Sk 1 bdhe ot e €8 Gubidlifo Balialfrogdlon) R flonifp 21 9
Gu Ala Leye ﬁgfg%%%eéfé!d%s M%pm’ion%glﬁrhy%gﬁ%bl%% fesdctdettlordaued sh€9 CCJ
er Pro Gy Lys 3

ggt aaa tg a 55 <210> <211> 356 <212> PRT <213>

Hono sapi %%Héé dihHt delarrisdHAG dsboft vaidr coMtnifp §lebbble MarkeVahd dal
Leu Al a gg'réﬁ er %]%e%%ly lie 1 5 10 Se%rgsSey Pﬁe Val Cys GIE Ty?3 Al a Ser

Pro Gy kipBeafibriorigi. @ the ¥k that eukaryotic cells are used as an expression system, the expression

15 vector should further comprise expression markers useful in the eukaryotic host cells.

In order to express the DNA sequence (i.e. fusion gene) encoding the glycosylated fusion
protein according to the present invention, various expression vectors may be employed. Preferably,
since an immunoglobulin or a fragment thereof should be glycosylated, expression vectors suitable for
eukaryotic 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 pCDNA3.1(+)/Hyg (Invitrogen, Carlsbad,
Calif,, USA) and pCl-neo (Stratagen, La Jolla, Calif,, USA). Expression vectors useful for yeasts
include 2y 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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20 25 30 Arg Val Thr Val Leu Arg G n Ala Asp Ser Gn Val Thr Gu Vval Cys 35
40 45 Ala Ala Thr Tyr Met Met Gy Asn Gu Leu Thr Phe Leu Asp Asp Ser 50 55
60 |i e CMOBhes/ @78 Thr Ser Ser Gy Asn A n Val Asn Leu Pam/Hr2e05Hm6285 70 75
80 Gy Leu Arg Ala Met Asp Thr Ay Leu Tyr lie Cys Lys Val Qu Leu 85 90 95
Met Tyr Pro Pro Pro Tyr Tyr Leu Gy Met Gy Asn Gy Thr An lie 100 105 110
Tyr Val lie Asp Pro Gu Pro Cys Pro Asp Ser Ala Qu Pro Lys Ser 115 120 125
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Gu Leu Leu 130 135 140
Gy Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 145 150 155
160 Met lie Ser Arg Thr Pro Qu Val Thr Cys Val Val Val Asp Val Ser 165 170

175 H's G u Asppdhefin Ghpreddbn bitbroPRBuSR”, TsRisdd herdf| ref@SRo FuMedtid ségubncd80 185
190 Val H's Asn Ala Lys Thr Lys Pro Arg Gu Gu d@'n Tyr Asn Ser r 195 200

205 SequeR&essir; 5f ddvshtabisusAsr@xpfadsiol ef thSRkiol 8dne bdrdidprto Me rebédtlinkbrtiodd Eadsp Trp
Leu Asn 210 215 220 y Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro

Al a Pro Zahbol2eduetidd n§Obd hativelon fbayign Tibirthd ifisiobegend. y NoAHimnitings exainplesof thy 0 Ar g
Gu Pro Gn 245 250 255 Val Tyr Thr Leu Pro Pro Ser Arg Asp Qu Leu Thr Lys
Asn G n dapkes@G0 cBtol 2équeles ihedudeTleadeCyssquienees,Vadlyddgsylaiby sBipencey,r plpepti$er Asp
lie Ala Val 275 280 285 Gu Trp Gu Ser Asn Gy Gn Pro Qu Asn Asn Tyr Lys
Thr 5Thr  Rquen2$0 pReHed) OntBneersvar ulskeamAsPivamg SegusnaEh,ysighal paplide m@emaﬂfij/r Ser
Lys Leu Thr 305 310 315 320 Val Asp Lys Ser Arg Trp Gn Gn Gy Asn Val Phe
Ser Cys Suscriphon@P8ng8s) 335 Met His Gu Ala Leu His Asn His Tyr Thr G n Lys
Ser Leu Ser Leu 340 345 350 Ser Pro Gy Lys 355 <210> 9 <211> 26 <212> DNA
<213> Artifi ci by ordssde exusss e fgsongspeef %@ Preisat Iygtien, gy oftthe various, frasdon

L5, SO0 S LScpmnet g LU, SO M0l e W
getttgt CE) e It'egs?otnt c%}lt%i sgq%grtlc%s %J?tabiez gb? (>ijrelc%ng protein expression in mammalian cells include
10 SV40 and early and late promoters of adenovirus, MT-1 (metallothionein gene) promoter, human
cytomegalovirus immediate-early gene promoter (CMV), Rouse sarcoma virus (RSV) promoter, and

human ubiquitin C (UbC) promoter. In addition, to improve expression levels in mammalian cells, a

synthetic intron may be inserted into the 5'-untranslated region of the fusion gene. Examples of

expression control sequences suitable for directing protein expression in insect cells include polyhedrin

15 promoter, P10 promoter, baculovirus 39K delayed-early gene promoter and SV40 polyadenylation
sequence. Examples of expression control sequences suitable for directing protein expression in
yeasts include the promoter of the yeast o-mating system, yeast triose-phosphate isomerase (TPI)
promoter and ADH2-4c promoter. Examples of expression control sequences suitable for directing
protein expression in fingal cells include ADH3 promoter and terminators.

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 functional relationship. That is, a gene and control
sequences are linked in such a manner 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 to the coding sequence of the protein. A promoter is operably linked with a coding sequence when it
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<211> 25 <212> DNA <213> Artificial Sequence <220> <223> pri ner,

ng- hl gd - CH2-3 <400> 11 ctttggagat gtttttctcg atggg 25 <210> 12 <211> 25
<212> DNAve2ia®rH16078i fi ci al Sequence <220> <223> pri ner, PCT/KR2005/001627
ng- hl g3 - CH3- | Sequence Listing <400> 12 tcttggtcag gttatcccgg gatgg 25
<210> 13 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> pri ner,
ng- hl gd - CH3-2 <400> 13 gcgtggtctt ggtgttgttc tccgg 25 <210> 14 <211> 25
<212> DNA <213> Artificial Sequence <220> <223> priner, ng-hlgd -CH3-3
<400> 14 cggagcatga ggtgacgttc ccctg 25 <210> 15 <211> 26 <212> DNA <213>
Artificial Sequence <220> <223> prinmer, ng-hlgd -CH3-4 <400> 15Sequence

Li sting REaseGkaickptidhbeat s fided R Bibosdiebintithg Sitelid Spelfdinkelikd 7 chdMy <213>
Hono sapi g'%s <220>p<221> CD%%SZ 2> (1) . . (1065)g <223> 1 g-d <400> 16 cag

ate ace {eyGend@@hgetis plieng@ta posidordbwiieGragiigion afthe calireBqeA®. 48yfRally lthe Thr
Leu Lys Gu Ser Ay Pro Thr Leu Val Lys Pro Thr Gn 1 5 10 15 ace etc acg

ctg ace fefa “gregblytiakdd? ineggahdt tinket! @acletide sequenaea areaytonSct Wik eatleothefhr Inttles Thr
Cys Thr Phe Ser Gy Phe Ser Leu Ser Lys Ser 20 25 30 gga gtg ggt gtg ggc
tgg ate cast otagorery leala wgenoathedgam meags thagt dofthetShrodiag se@repca/and iGhpsel p | i e
Arg Gn Pro Pro Gy Gn Ala Leu Gu 35 40 45 tgg ctt gca etc att ttt tgg
gat Sgat wihin azegdiog Gameef thageding sequence.1 Fovpver, mgmcqn@@lm nesessiTdy qECi®sp Asp
Asp Lys gd?ng-l;%cguer?c%.r I?i;ﬂ?agg %5:‘ mSeonuglgoﬁ?lg sequences may be achieved by ligation at convenient
restriction enzyme recognition sites. In the absence of restricion enzyme recognition sites,
oligonucleotide adaptors or linkers may be used, which are synthesized by the conventional methods.
On the other hand, host cells having high introduction efficiency of foreign DNA and
10 having high expression levels of an introduced DNA may be used. In particular, as a host cell, a
eukaryotic cell capable of glycosylating the fusion protein of the present invention should be used.
Examples of suitable yeast host cells include strains of Saccharomyces and Hansenula. Examples of
suitable fungal host cells include Tricoderma, Fusarium and Aspergillus species. Examples of
suitable insect host cells include Lepidoptora cell lines such as Sf9 or Sf21.  Examples of suitable
15 mammalian host cells include CHO cell lines, COS cell lines such as COS1 or COS7, animal cell
lines such as BHK cell line 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 introduced 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 introduction into a host cell include, for example, calcium phosphate transfection, DEAE-dextran
mediated transfection, microinjection, cationic lipid-mediated transfection, electroporation, viral
transduction, scrape loading, ballistic introduction, 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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ctg
Thr
aca
Thr
gtt
Tyr
cag
Thr
aca
Pro
ttc
Pro
aca
Val
tac
Asp
tac

agg
Arg

atg
Asn
gaa
Ser

gga
Leu
tgc
Pro
ccc
Lys
tgc
Val

gtg
Ay
aac

Ser 5Thr

ctg
Gy
ate
230
768
255

aat
210
720
235
Gu
t ac

ace aga etc ace ate ace aag gac ace tec aaa aac cag gtg 240 Leu
Leu Thr lie Thr Lys Asp Thr Ser Lys Asn G n Val 65 70 75 80 gtc
aWo 20@r11617§ gac cct gcg gac aca gee aca tat tat pe@&kRrRzaés/doesz7 Thr
Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr 85 90 95 tgt gga tac agt
gga tat ggc caa ggt tac cgc ttt cac tec 336Sequence Listing Cys
Val GQu Gy Tyr Ay GAn Ay Tyr Arg Phe H's Ser 100 105 110 gg ¢
ace ctg gtc ace gtc tgc tea gag ccc aaa tct tgt 384 Trp Gy Gn
Val Thr Val Cys Ser GQu Pro Lys Ser Cys 115 120 125 gac aaa act
cca ccg tgc cca gca cct gaa etc ctg ggg 432 Asp Lys Thr His Thr
hSdEHA hRnths BerBied 84 skitHle Betind3Rd hifr dAitithaliswitg I8 Bolgbeptidd C

cca aaa ccc aag gac ace etc aac 480 Gy Pro Ser Val Phe Leu Phe

BR eldiSsshBdBPsolked  ABB cdifvatidipEkel DRicd BQ: saltBlelREieRGfedafe c@inigay
gtg dgtg gtg gac gtg age cac 528 lie Ser Arg Thr Pro Gu Val Thr
NlonABE nBenIOtircddi add Hofpaiid Galtd, Aling Peocgtittes kndwigmghgar  Saiabletroediac
gac ggc gtg gag gtg 576 G u Asp Pro Gu Val Lys Phe Asn Trp Tyr
M8 korehireidly avk84blel fam tofimemial ambligeadanty woaemed aceoglieyy myblshethg
age acg tac 624 Hs Asn Ala Lys Thr Lys Pro Arg Gu Gu @n Tyr
Fontpodifiens 200examblecthe catplay of Americpa Type Celtuee Gallectipn  Efithe fosion prefgingac
ggc 672 Arg Val Val Ser Val Leu Thr Val Leu H's Gn Asp Trp Leu
soted o thagutgentymedivmzihepn by tecengtsd direstly emdheamesdian. fcfle fusien prefgindee
Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lie
ot Geceriry- ibees bateeovared fromeclhlaspte§ee aaa ggg cag ccc cga gaa cca cag
Lys Thr_ lie Ser Lys Ala . Lys Gy Gn Pro Arg Gu Pro .G n Val t245
ace et ghegircopiieddasiongyeieip gt theprgseptinyenion maybe reeaveped ysigg any ohig of a

| N9

Val Ser Bapeash gt i Hnd doolgpieovigh B bRn i ofc don gl &F ¢

gt

912
300
Leu
gac
Lys
gag
Al a
aaa

gag

7%0280

Trp
gtg
Asp
aag
Ser
get
Leu
tga

15

20

25

864 Leu Thr s Ley Val Lys .Ph r . L |
et e RS i ol koSl (b BBl odia e
\ r r IR I 0
feigeetiifedol ol bt 3 oGk Sbors o BeeMiof” Tuflhd, €00
i R ursEin 8 trt TR Mudi¥8! bubhbr 1igded 815
g‘g@eﬁ%dg%nt%g ev?g%ﬁécaa ag‘tgagetgg%&)rgafég ttcoltﬁeﬁzn{thggﬂt ec gig atg 1008 Asp
rSmAbRarRy e B onREthApE) ity PhRiopREbICRYS andesizeValclubibh), 3iéGrogRfesB35
ctg cac aac cac tac acg cag aag age etc tec ctg tec 1056 H's Gu
tifreAisnsotibfityl¥ k., Afimondhd shifss pReipititot), SOS-PLEE, Sextradtiéh 345 350 ccg

1068 Pro Ay Lys 355 <210> 17 <211> 355 <212> PRT
In a further aspect, the present invention provides a pharmaceutical composition comprising

the glycosylated fusion 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 pharmaceutical effect. In the present invention, the
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
toutes, 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

pharmaceutical composition of the present invention may be varied by varying the type of protein. = A

19

Arg
ctt
Met

Ay
gc
Ay
cac
Cys
etc
Pro
gtc
Cys
tgg
Val
cag
Asn
tgg
Asn
ccc
225
gtg
250

Gn
gee
Gu
cec
295
Val

320

cat

got



<213> Hono sapiens <400> 17 G n lie Thr Leu Lys Gu Ser Ay Pro Thr Leu
Thr Gn 15 10 15 Thr Leu Thr Leu Thr Cys Thr Phe Ser Ay Phe Ser

Lys
Leu
Gn
Asp
Lys
Pro
Ay
Val
Cys
Pro
Thr
Asn
Arg
Val
Ser
Al a

Pro
Ser
Pro
Asp
Asp
Al a
Gn
Cys
Pro
Lys
Cys
Trp
Gu
Leu
Asn
Lys

Leu5Pro

Cys
Ser

Asp
Lys
Gu
Gy
CDS
ccc

Leu
Asn
Ser
Ser
Al a
Lys

Lye 28ev1120825 30Sequence Listing Gy Val Gy VaPCEKER200500k52¢ Ar
Pro Gy Gn Ala Leu Gu 35 40 45 Trp Leu Ala Leu H e Phe Trp As
Lys Arg Tyr Ser Pro Ser 50 55 60 Leu Arg Thr Arg Leu Thr H e Th
Thr Ser Lys Asn G n Val 65 70 75 80 Val Leu Thr Met Thr Asn Val
Asp Thr Ala Thr Tyr ‘Tyr 85 90 95 Cys Ay Tyr Ser Val u Ay Ty
Gy Tyr Arg Phe H's Ser 100 105 HO Trp Gy G n Ay Thr Leu Val
Ser Pro Lys Ser Cys 115 120 125 Asp Lys Thr H's Thr Cys Pro

e ot e . i o, i B

M@éaseya%alﬁé@{vhreﬁ R dé?layﬁﬂém;%\:ﬁc g%hibitﬁlg @he lacAeDofPT-Gell fir Sampley S
Tyr Val Asp Gy 180 185 190 His Asn Ala Lys Thr Lys
Stoimisuie TédasedStichSarartititls of yorid9S vafitids 3fdan Aurgplvad invladingSeone\fadrrowe u
Hs Gn Asp Trp Leu Asn Gy 210 215 220 Lys Gu Tyr Lys Cys Lys
teysplAttg adenari®isoveldsa  Blso, fidien [R@GnLRiTh R&HtoRA0r vatiouslcgserfassocidted c@br
Gy G@n Pro Arg Gu Pro @ n Val Sequence Listing 245 250 255 Tyr
BowttSactordmgy Besyseddnuhel treatnithtrof tanser Ascaus@ithey Mave idprovaiberassticefiiracye u
Val Lys Gy Phe Tyr Pro Ser Asp lie Ala Val Gu 275 280 285 Trp
ieyto teineffacis ofinereasing setiam levsls oiﬂgegecﬁptpmwdblmkmgran@@% fap9ss. 300 Val
Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val 305 310 gé% 320
Arg Tr phepariecupeddn heaphfrmaeputiopl ccomppsitiopsof dag presept igintiony mck %5

Leu Hi.s Asn His Tyr Thr ys Ser Leu Ser 340 34
ecmn Qpy ysed camies.jafvans d&g@ mﬁl e Paeacefia) %ﬁpwﬁlﬁ% ALFS §

<222> 065 <223 -2 <,,40 8 cag ate c%];\t ga tct
acg ‘P cgEeYy n 1@1 &%%a
Le Y OVal %Qéﬁﬂ m the &gﬁnaceuuca]l cgmfal'o%mg)'g 0 U&Qszcereft 1}YV tlonqgclude ion exchange resin, alumina,

15

20

aluminum stearate, lecithin, serum proteins (e.g., human serum albumin), buffering agents (e.g., sodium
phosphate, glycine, sorbic acid, potassium sorbate, partial glyceride mixtures of saturated vegetable fatty
acids), water, salts or electrolytes (e.g., protamine sulfate, disodium hydrophosphate, potassium
hydrophoshate, sodium chloride, and zinc salts), colloidal silica, magnesium trisilicate,
polyvinylpyrrolidone, cellulose-based substrates, polyethylene glycol, sodium carboxymethylcellulose,
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 pharmaceutical composition of the
present invention may be administered topically, parenterally, intraocularly, transdermally, intrarectally
and intraluminally, and may be formulated into solutions, suspensions, and the like. The term
“parenteral”, as used herein, includes subcutaneous, infranasal, intravenous, intraperitoneal,
inframuscular, infra-articular, intra-synovial, intrasternal, intracardial, intrathecal, intralesional and

intracranial injection or infusion techniques.
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57 6 Gu Asp Pro G u Val Lys Phe Asn Trp Tyr_ Val Asp Gy
emrers, gthichare exgmplficd b&é@tya&%s%as wegecygangmthcty faty god 3@%

3 8 e e D S Bt S e
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Bla® boSsmfRed Hc@rdihito VB methbtisdhowr §0thé 3R, st stitBlealpedia of g

aac ace aag ace acg cct ccc 912 Trp Au Ser Asn Gy Gn Pro

bysits (BE., TheerP8®) abd Uperdd) 0 THE Stefile Gnjgtblet epagtions gy AlChd 4 C
age aag etc ace gtg 960 Val Leu Asp Ser Asp Gy Ser Phe Phe Leu
ktextie iectabla kol@idh oSdiEpeRddn i 2 Borglaric paeniargly-aagytablg dileatpr selgeng ggghasic
tgc tec gtg atg 1008 Asp Lys Ser Arg Trp G n dn Gl¥ Asn Val Phe
Seolutismlin Btbusasticd 3 (I1e 3&8piahle nehicldsiand sahepnts include mannitol, water, Ringer’s

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

Vai_1

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
glyceride derivatives thereof, may be used in the preparation of injectable preparations, like the
pharmaceutically acceptable natural oils (e.g., c;ﬁve 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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35!_1 O<2 10 §O(?;9g p<e% 1165% ﬁod]y%v%gghtf %&'c? rios?yr%ferably about 50 pg to about 200 pg per kg body weight. It

15

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 plurality 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
examples. It will be apparent 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 to the examples.
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A. Preparation of DNA fragment encoding soluble extracellular domain of CTL.A4

A DNA fragment encoding a soluble extracellular domain of CTL.A4 was prepared by PCR

using a primer (SEQ ID NO: 1) having a recognition sequence of a restriction enzyme, EcoRlI, 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 polymerase chain

reaction (RT-PCR) using mRNA extracted from mononuclear cells (T lymphocytes) of healthy adults.

mRNA was isolated using a Tri-Reagent mRNA isolation kit (VIRC, USA).  First, 2x10” human T
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ADNA fragment encoding an Fc region of IgG1 was prepared by PCR using a primer (SEQ
ID NO: 3) having a PstI recognition sequence and a sequence coding for a 5" end of IgG1 Fc, and
another primer (SEQ ID NO: 4) having an Xbal recognition sequence and an antisense sequence
coding for a 3' end of IgG1 Fc. A cDNA template in the PCR was prepared by RT-PCR using
mRNA extracted 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.

C. Preparation of gene encoding non-glycosylated CTLA4-IgG

The DNA fragment encoding the soluble extracellular domain of CTLA4 and the DNA
fragment encoding the Fc region of IgG1 were digested with Pstl and ligated using T4 DNA ligase.
The ligated DNA contained a leader sequence to facilitate protein secretion after expression. The
fusion gene fiagment thus produced was digested with EcoRI and Xbal and inserted into EcoRI/Xbal
sites of pBluescript KS I(+) (Stratagene, USA), which is a commercially available cloning vector.
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Lys Ser Arg Trp An Gn Gy Asn Val Thr Ser Cys Ser Val Mt 325 330 335
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Val

u Val Thr Cys V

Vaﬁ
Lvs Phe Asn Tr

Tvr \/al

Val G u Val
Ser Thr Tyr

IChIgGEEHED 0
195 200 205

Hiis
Arg

R dng O AT GRS pr s o e

%ﬂ) 1 Val

Asp
Tyr
ASp

Ay
Asn
Trp

e pasttien

Leu Thr Val Leu Hs @n

Leu Asn Gy
Ala Pro H g

2]%(5%’1 230 235

5| 246

(5 RmeF{eqding ip 8 T @yesnine)sabstitieidn ffSE (pheAganileyaBpofton
331 of SEQIDNO. 6

Leu Pro

mg-hlgG1-CH34

15

Primer leading to a N (aspargine) substitution for Q (glutamine) at position
346 of SEQID NO. 6

Glycosylated fusion proteins of the present invention were prepared by PCR using the

cloning vector carrying CTLA4-hlgG-coding DNA, prepared in Example 1, as a template, and

oligonucleotides listed in Table 3 as primers.

10

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

ID NO: 9) designed to have a nucleotide sequence containing a substitution of AAC (Asn, N) for 478-

480 nucleotides (ATG, Met) positioned at the Fc region of IgG (SEQ ID NO: 5).

(2) CTLA4-hIgG-G2 (G2 variant): two glycosylation motifs were created using primers

(SEQ ID NOS: 12 and 13) designed to have nucleotide sequences containing substitutions of AAC

(Asn, N) and ACC (Thr, T) for 793-795 nucleotides (GAG, Glu) and 895-897 nucleotides (TAC, Tyr),

15

26

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



Gu
Tyr
Leu
Trp
Val

320

Thr lie Ser
Leu Pro Pro
Qy e 2bhei 1MEB
Ser Asn Ay
Asp Ser Asp
Lys Ser Arg

Al a
Arg
Ay
Pro
Ser
Gn

Gn
Leu
Pro
Asn
Leu

Gu
Asn
lie
Thr

Pro Gn Val 245 250
G n Val Ser 260 265
Al a PYaIKK3hes/@T1&7280
Thr Pro Pro 290 295
Leu Thr Val 305 310
Asn Val Phe Ser Cys Ser Val Met 325

255
270
285
300
315
330

Lys
Thr
Thr
Gu
Leu
Asp

Lys
Ser
Lys
Gn
Ay
Trp

Lys
Asp
Phe
Gu
Phe
G n

Ay
Asn
Tyr
Asn
Phe
Ay

Pro Arg
Thr Lys
Ser Asp
Thr Lys
Tyr Ser Lys

335Sequence Listing

Leu Ser

Hi s
Pro

Gu
Ay

Al a
Lys

Leu Ser

355

Hs Asn Hs Tyr Thr G n Lys Ser Leu

340 345 350 <210> 24 <211> 1068 <212> DNA <213>

Hono sapi ens <220> <221> CDS <222> (D (1065) <223> 1g-G5 <400> 24 cag ate

ace
Lys
ace
Thr
ate
G n
gat gat
Lys Arg
aces5tec
Lys Asn
gcc aca
Asp Thr
ggt tac
Arg Phe
ccc aaa
Ser Cys
130 199
48303 y
155 160
lie Ser
gaa gac
Pro Qu

ttg
Gu

tgc
Phe
cgt
Pro

15

20 -

%—eﬁg . . : Aol 05 Leu
Ser Gy) ro %ﬁ{rlg(ﬁg @g?vaﬁérg) I%Jrvcg hryf(éalﬁdril1 %Sgs%%&lé&ﬁe&ggcﬁggég ctg

@E@ 10 NOSE 13 g8iR14) Idesige@ tehave ﬁ%eoﬁé@se%ﬁénc&@oﬂiﬂﬁﬁnk%ﬁbﬂtﬁﬁorﬁ%ﬂ ATT Cys
er Gy Phe Ser Leu Ser Lys Ser 20 25 30 gga gtg ggt gtg ggc tgg
ro

afd ACE (YT LRH8ISY7 eliflectia® (TAC, Tryarnd301-Bynidkbtidel YTTT, Phd)] € Arg
y Gn Ala Leu Gu 35 40 45 tgg ctt gca etc att ttt tgg gat
RAgcbely, posidorg at thek regidn %3G (BEQ IDANOA).a Leu H e Phe Trp Asp Asp Asp
Tyr Ser Pro Ser 50 55 60 ctg agg ace aga etc ace ate ace aag gac
aaa aa@) €I0AgthieREA (G warkany): Tme glycgsylation Totifskvaee Tieated ysingAgrimeThr  Ser
G n Val 65 70 75 80 gtc ctt aca atg ace aac gtg gac cct gch%?c aca

(SRQ N0 83 $2 qub Hy designed forhgvaaicleptisle sivencieontrining/Aulpstititions A8 o Ala

o 1 o o5y B b i
H s Ser

100 105 110 tgg C cag gga ace ctg gtc ace gtc t t ea
(GAG; Gh) w97 anglectilfs AL, Tith Esctyal, maTiows) at deFSgpomPL I o

@%ﬁ\g 125 gac aaa act cac aca tgc cca ccg tgc cca gca cct gaa
Os Thr H s Thr Cys Pro Pro Cys Pro Ala Pro Gu Leu Leu

110 998 S50 A0S GRCRhE ShE S EE 9056 SRR
G PFCRIS 265 Gt 430 BUE O DB e £
FAIC B9005AGT8L AT AL 26, s i oo 1678 1

793-795 nucleotides (GAG, Glu), 895-897 nucleotides (TAC, Tyr) and 991-993 nucleotides (TTC,

aag ga@

Tyr
gag
Lys
etc
Ay
aac
150
528
175
Asp

(

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

(6) CTLA4-hIgG-G6 (G6 variant): five glycosylation motifs were created using primers
(SEQID NOS: 9, 10, 12, 13 and 14) designed to have nucleotide sequences containing substitutions of
AAC (Asn, N), AAC (Asn, N), AAC (Asn, N), ACC (Thr, T) and ACC (Thr, T) for 478-480
nucleotides (ATG, Met), 583-585 nucleotides (GCC, Ala), 793-795 nucleotides (GAG, Glu), 895-897
nucleotides (TAC, Tyr) and 991-993 nucleotides (TTC, Phe), respectively, positioned at the Fc region
of IgG (SEQ ID NO: 5).

(7) CTLA4-hIgG-G7 (G7 variant): six glycosylation motifs were created using primers (SEQ
ID NOS: 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 (Thr, T) for
478-480 nucleotides (ATG, Met), 583-585 nucleotides (GCC, Ala), 727-729 nucleotides (ACC, Thr),
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180 185 190 cat aat gee aag aca aag ccg egg gag gag cag tac aac age acg tac
624 H's Asn Ala Lys Thr Lys Pro Arg Gu Gu AGn Tyr Asn Ser Thr Tyr 195 200
205 cgt gwQ2gdx11egy8 gtc etc ace gtc ctg cac cag gac tggPCrKRrRzats/@ye27672 Arg
Val Val Ser Val Leu Thr Val Leu Hs Gn Asp Trp Leu Asn Gy 210 215 220 aag
gag tac .aag tgc aag gtc tec aac aaa gee etc cca gee ccc ate 720 Lys Gu Tyr
Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lie 225 230 235 240 gag aaa
ace ate tec aaa gcc aaa ggg cag ccc cga gaa cca cag gtg 768Sequence Listing
Gu Lys Thr lie Ser Lys Ala Lys Ay Gln Pro Arg Gu Pro An Val 245 250 255
tac ace ctg ccc cca tec egg gat aac ace aac cag gtc age 816 Tyr Thr

Leu Pro R5307956fucibhiiie lu ). &95- 3 ndele%ud%§ &d:nw{fiéndfﬁ 980 dud&mad(@Tct 9 ace
tgc ctg gtc aaa ggc t tat ccc age gac ate gcc gtg gag 864 Leu Thr QIS Leu

Val Lys Bhey, petivaly, p&@n&wtmewrelgioﬁoﬂg@(mm 875 280 285 tgg gag age aat

ggg cag ccg gag aac aac ace aag ace acg cct ccc 912 Trp Gu Ser Asn Gy An

Pro G u Asn As(3) UTLAdMEeGH8 (GBrvafting: §vén d9dsAson I0ifowee clegledaging giingac ggc
tec ttc ttc etc tat age aag etc ace gtg 960 Val Leu Asp Ser Asp Ay Ser Phe

Phe Leu [BEQ BaMNQS:9, U6ulITHR, V311438 13) desphbd P Bavgamclectge agmemgy compgniogag cag
ggg aac gtc ace tea tgc tec gtg atg 1008 Asp Lys Ser Arg Trp G n Gn Ay

Asn5Val TubstitSons GyAAGEAsHVA), AAE (BR5NBIAGESLAE) A@&‘QK‘AQ@,IN)CAQC(KM #raGsac tac
acg cag aag age etc tec ct% tec 1056 His Qu Ala Leu Hs Asn Hi s Tyr Thr
I

G n Lys Gdr MNend 84C (Ao, Np 321834&@45101@@@6&:@&%@{1&)@15%3 walusc_l@@@eﬁqsi@fya Lys
355 <210> 25 <211> 355 <212> PRT <21 ens <400> 25 @G n lie Thr
Leu Lys GTa/28anclegtigestACC Tﬁhr)i@é-7%nu0£ey§deﬁ>ﬁ%ﬁﬁh&ua885 -89 Bnuglgotidssselffe .

2530 & 51@%@%%%}3%9@&@@“ el (B3 e LRI 55 do

45 Trp L p Asp Asp Asp Lys Arg Tyr Ser Pro Ser 50 55 60
Leu Arg @%@@%ﬁﬂﬁeg}’r Lys Asp Thr Ser Lys Asn Gn Val 65 70 75 80

59%G y ¥D§ SR Sptity BB iy T ARG 1% el e clAdgidos 110
ASh Lyd ey DN it %58%@5%%&9 SURRLDSA e 35%9‘% PEHSE A30145s 140
T60 11o Sarol P ERE PRGN Gan H P e e fipmifindes 15
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, 1 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 to sequence analysis to 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 hamster Cricetulus griseus), pBluescript KS II(+) plasmid
DNA containing a CTLA4-hIgG fusion gene into which a glycosylation motif was inserted was
25 isolated from transformed E. coli, and digested with EcoRI and Xbal. The thus-obtained CTLA4-
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165 170 175 G u Asp Pro Gu Val Lys Phe Asn Trp Tyr Val Asp Gy Val Gu Val
180 185 190 His Asn Ala Lys Thr Lys Pro Arg Gu Gu A@n Tyr Asn Ser Thr Tyr
195 200 296 2x0xgiisteB Val Ser Val Leu Thr Val Leu H s G nPAIKRBogs/doee27Asn Gy
210 215 220Sequence Listing Lys Qu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
Pro Ala Pro lie 225 230 235 240 Gu Lys Thr lie Ser Lys Ala Lys Gy Gn Pro
Arg Gu Pro @n Val 245 250 255 Tyr Thr Leu Pro Pro Ser Arg Asp Asn Leu Thr
Lys Asn G n Val Ser 260 265 270 Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser
Asp He Ala Val Gu 275 280 285 Trp Gu Ser Asn Ay Gn Pro Gu Asn Asn Thr
Lys Thr Thr Pro Pro 290 295 300 Val Leu Ser Asp Gy Ser Phe Phe Leu Tyr

Asp
Ser L 304 AR GRMAsn Val
hr Ser lﬁ%g %glén Y8k TR g0 13 BGRIARE sigktor o anfidl clbRdihvabl) RPN 3

Thr Ser s Asn H's Tyr Thr d@n

Lys Ser [@g rodiftin ?ﬁeﬁs y <Rk 68
<)2/12> DNEE\EE%@ Horrbsggpi ensgé%i%g&ig%%gq’g)es&a& 22> (P)@:WEF%%%) <2%?If%&i g- &
<400> 263eRde ies), HeSIOTAR-GR gecainBin@f @xprésdion F6-t@ aghs tdeposiidl at GecK aiegh Cllfirdt g
aaa ccc aca cag 48 nlie Thr Leu Lys GQu Ser Gy Pro Thr Leu Val Lys Pro
Thr G n Cerfier bOMiGoRgRiset KACH) oi Map ¢ B 20@ underghd previdictks ofiieBldapest E@atgtiad age
aaa agt 96 Thr Leu Thr Leu Thr Cys Thr Phe Ser Gy Phe Ser Leu Ser Lys Ser

20 35 30asgigaedgtapssppmumber KfYAMi10872at e cgt cag ccc cca gga cag gee ctg gag
144 Gy Val Ay Val Gy Trp lie Arg Gn Pro Pro Gy Gn Ala Leu Gu 35 40

45 tgg ctt gca etc att ttt tgg gat gat gat aag cgc tac age cea tct 192 Trp
Leu Ala Leu lie Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser 50 55 60 ctg

agg ace aga et B Hewlegiicn apd evalygiépnphexprsson fdusipndengdc cag gtg 240 Leu Arg Thr
Arg Leu Thr lie Thr Lys Asp Thr Ser Lys Asn Gn Val 65 70 75 80 gtc ctt aca
atg ace aac gt ghigese hapserguvgy fad calls{CHOK Rowerg plated gpto sygvalldissue gultuplatgt  Thr

Gan gga (HPCJORAIAA R o d oot er il e vy @ OO Rnget o B
acaOgto P pvEN el adimg DM PR AR iR BT GER R Vel
cta goa SEDAGHRS SR TR WP 458 Ao EiARIORR R, UERE B Bebfal B S W

Pro Gu {eﬁlﬂeljatﬁfé £ Y545 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 medium and further cultured for 18-24 hrs.  Thereafter, the cells were cultured in

15 10% FBS-containing DMEM supplemented with 3 mg/ml geneticin (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 anti-human IgG (KPL, USA). ELISA was carried out as follows. First, 1 mg/ml of

goat anti-human IgG was diluted to 1:2000 with 0.1 M sodium bicarbonate, and 100 pl of the diluent

20 was aliquotted into a 96-well flexible plate (Falcon, USA). After 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 ml 1x PBS, 1.5 ml

FBS, 50 ul Tween-20) was added to each well. 20 pl of a culture supernatant was added to the first

25 well and serially diluted using a micropipette.  0.01 pg/pl of human IgG (Sigma, USA) as a positive
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130 135 140 gga ccg tea gtc ttc etc ttc ccc cca aaa ccc aag gac ace etc aac
480 Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Asn 145 150
155 160Sewoenese11k078t i ng ate tec egg ace cct gag gtc acaPCUKRIEG/@iE7gtg gac
gtg age cac 528 lie Ser Arg Thr Pro Gu Val Thr Cys Val Val Val Asp Val Ser
H s 165 170 175 gaa gac cct gag gtc aag ttc aac tgg tac gtg gac ggc gtg gag
gtg 576 Gu Asp Pro Gu Val Lys Phe Asn Trp Tyr Val Asp Gy Val Gu Val 180
185 190 cat aat aac aag aca aag cCcg egg gag gag cag tac aac age acg tac 624
H's Asn Asn Lys Thr Lys Pro Arg Gu Qu Gn Tyr Asn Ser Thr Tyr 195 200 205
cgt gtg gtc age gtc etc ace gtc cac c tgg ctg aat ggc 672 Arg Val

. .

C

ctg ag gac tgg
Val = Ser %gtrolélaggag i o YRld dFrbh Sl NCRBRK T Edls ds84eS%0e g@tnifol - AbigRPgag 9ag

tac aag tec aac aaa gcc etc cca gcc c ate Lys G u Tyr Lys

CQys Lys YalesSeimSn A dtlind SereRidthpfhdd, BleCod-wél ﬁ&@oleggteé@@c&ﬂmmgw@saa ace

ate tec aaa gcc aaa ggg cag CCC ega gaa cca cag gtg 7 u Lys Thr H e Ser

Lys Ala Mé?pe@lwiﬂa%m Rty 283 Yo 18 30niin ¥ wah&l vABOhe washing Gule eréd tin@CC Ccca
tec egg gal” aac ctg ace aag aac cag gtc age 816 Tyr Thr Leu Pro Pro Ser Arg

Asp Asn Peoxidid-labdlel ghaianishimddbG GePL, 28A) 2abdikiéd tcl: §p0aeth tigalilasngbudies amiaa ggc
ttc tat ccc age gac ate gcc gtg gag 864 Leu Thr Cys Leu Val Lys Gy Phe Tyr
ProsSer A®Quidf the dil@enharhs 4dded @ £achA8dl, R8ppédwittgfi aadmcdbated giy°Cdy ome howyag aac
aac ace aag ace acg cct ccc 912 Trp Gu Ser Asn Ay G n Pro Gu Asn Asn Thr
Lys Thr ZAfier tRerreacimmowa0mplesd, A@Mlalt wasclevelapad witkee ThyBkmigpovell peroxidase substratet ¢ t at
age aag etc ace gtg 960 Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys

Leu Thr yatem3IBFLIUGAR1ABRbBee wehmeastied 1t fir) o dsing g migerlate cadadBiodiARag ggg
aac gtc ace tea tgc tec gtg atg 1008 Asp Lys Ser Arg. Trp An @ n Gy Asn
Val Thr MedelGe Jman) tydetenmine wiplenaiysign gong ytas gapesyd pnd thy e@@&%SSlalal?V?lSa@y heac acg
cag aag age etc tec ctg tec 1056 Hs GQu Ala Leu Hs Asn Hs Tyr Thr Gn
Lys Ser @@W@@F@@@)Ser 340 345 350 ccg ggt aaa tga 1068 Pro Gy Lys 355

Ly obar 4 sor ot 9% BRR TG G asa( g ToF BT T Rl R e T Leu
Th Ser, G L Ser L

Gy T p PPedohaiis poe BPoeRy s Mt it SRRt Sy WY Lou w
e Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser 50 55 60 Leu Arg Thr Arg Leu

Thr lie Thr Lys Asp Thr Ser Lys Asn G n Val 65 70 75 80 Val Leu Thr Met Thr
Asn Val AspnpigEAl @ Asp Thr Ala Thr Tyr Tyr 85 90 95

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 l of buffer A
(0.05 M boric acid, 4 M NaCl, pH 9.0), and centrifuged 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 rotation to induce
binding. Then, the reaction mixture was centrifuged at 13,000 rpm, and the beads were 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% {-mercaptoethanol, boiled for 5 min, and
25 subjected to reduced SDS-PAGE. A 3.5% Acrylamide gel (0.5 M Tris-HCI (pH 6.8), 0.4% SDS)
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Cys Ay Tyr Ser Val Gu Ay Tyr Ay Gn Gy Tyr Arg Phe H s Ser 100 105

110Sequence Listing Trp Gy G@n @y Thr Leu Val Thr Val Cys Ser Qu Pro Lys
Ser Cys M6 20011428 Asp Lys Thr His Thr Cys Pro Pro CyspPr&r2bes/uie27G u Leu
Leu Gy 130 135 140 Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
Leu Asn 145 150 155 160 lie Ser Arg Thr Pro Qu Val Thr Cys Val Val Val Asp
Val Ser H's 165 170 175 GQu Asp Pro Qu Val Lys Phe Asn Trp Tyr Val Asp Ay
Val GQu Val 180 185 190 His Asn Asn Lys Thr Lys Pro Arg Gu Gu Gn Tyr Asn
Ser Thr Tyr 195 200 205 Arg Val Val Ser Val Leu Thr Val Leu H's Gn Asp Trp
Leu Asn 210 215 220 Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro

r

Gy . .
Gu pro VAR SHEISERt At 0 ARt 1 AT HOP R £ 0 0 R 118

Asn G n Yal 580289 268r &éQrobldtest brofeh® wedd! cltiao-tha¥sterfetlYonk € O HYim RV&user Asp
lie Ala Val Gu 275 280 285 Trp Gu Ser Asn Gy Gn Pro Gu Asn Asn Thr Lys

Thr Thr PG endSHne 300S) Yad 2 Hxeat 355 A SeThe AR wad Mocked with s Bkig thiltforly r - Ser
Lys Leu Thr Val 305 310 315 320 Asp Lys Ser Arg Trp Gn Gn Ay Asn Val Thr
Ser Cys §er Avel bdiptwrehedenitie whihiigi buGer3B3 Y3 BRecd 3B, Hi phosphateAufferbd sulibt)ghésn Hi s
Tyr Thr G n Lys Ser Leu Ser Leu Ser 340 345 350 Pro Gy Lys 355 <210> 28
<21B> 106Ghes Aikdlot Dit\inc@hRd itde 208G dilvtios ofkRAkidascAdlcled @08 an-B@par PG (KPD5)
<223> 1g-G7 <400> 28 cag ate ace ttg aag gag tct ggt ccc acg ctg gtg aaa
ccc aca tBg)4® Ghn [The biohrwak evashedswitl wasbing e threg tinpes, apdudev@pegws @ Thr
Gn 15 10 15 ace etc acg ctg ace tgc acg ttc tct gga ttc tea etc age aaa
agt 96 Temperfrerr 10 main 15@31s>f arn@lomg@g%rwmhquma%saqco@@e togefecqnyge 20

25 30 gga gtg ggt gtg ct ate cgt _cag._ ccc _cca a _cag gee ctqg gag 144
Qy Val e vebodnyne DAR et te (THETORE SBERATARIES Uhle Ty 1aia 365 45
tgg ctt gca, et tt, ttf at gat gat aag ¢ t.ac age cca tct 192 Trp Leu
Al a Leu %r@ngﬁcgw%}%plggghﬁégv pTg‘ﬁ?S‘iFﬁmﬂ)’gn GEk o Ser 50 55 60 ctg agg
aCfLa]L aga etc ace ate ace aag gac ace tec aaa aac cag gtg 240 Leu Arg Thr Arg
Led%Thr lie Thr Lys Asp Thr Ser Lys Asn G n Val 65 70 75 80Sequence Listing

SLC L1 S 25EAREd) RIS RS R00 I RPRLST Let

Serum half-lives of glycosylated CTLA4-hlgG fusion proteins were measured in mice as

follows. Each fusion protein was intraperitoneally injected into mice (ICR, Samtako Inc., Korea) in a
1 5 dose of 0.2 mg/kg. Blood samples were collected at given points in time for a minimum 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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85 90 95 tgt gga tac agt gtt gaa gga tat ggc caa ggt tac cgc ttt cac tec
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ate
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125
Lys
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€gg
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Trp
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Phe
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528
170 175
G u Asp
185 190 cat aat aac aag aca aag ccg
H's Asn Asn Lys Thr Lys Pro Arg Gu
Tyr Asn Sepns ddtribbd herdifdefods) the 20§ Hied Gisidn kfenﬁgﬁ:oﬂﬁrﬁg 1616 pREMt iBventi6t g
gac tgg ctg aat ggc 672 Arg Val Val Ser Leu Thr Val Leu His Gn
Trp Leu ﬁswﬂﬁkmuaﬁe&&@ﬁn&ﬂ@mﬁmgm@@ﬁﬁhawm@agdhmml@@Bm@h&bhﬁ&wd&gha&dngﬁc
cca gcc ccc ate 720 Lys Qu Tyr Lys Cys Lys Val Ser Lys Ala Leu Pro
Prosli e 23b02@0liR35 240Sequence Listing gag aaa aac tec gcc aaa
cag ccc cga gaa cca cag gtg 768 Qu Lys Asn lie Ser Al a Gy dn
Arg Gu Pro @n Val 245 250 255 tac ace ctg ccc cca egg aac ctg
aag aac cag gtc age 816 Tyr Thr Leu Pro Pro Ser Arg Asn Thr Lys
G n Val Ser 260 265 270 ctg ace tge ctg gtc aaa ggc t at age gac
gcc gtg gag 864 Leu Thr Leu Val Lys Gy Phe Tyr Ser lie Ala
Gu 275 280 285 tgg gag aat ggg cag ccg gag aac ace ace acg
ccc 912 Trp A u Ser Asn Gn Pro Qu Asn Asn Thr Thr Pro Pro
295 300 gtg ctg gac tec ggc tec ttc ttc etc tat aag ace gtg
Val Leu Asp Ser Asp Ay Phe Phe Leu Tyr Ser Lys Thr 305 310
320 gac aag age agg tgg cag ggg aac gtc ace tea tec atg 1008
Asp Lys Ser Arg Trp Gn Gy Asn Val Thr Ser Cys Val 325 330 335
cat gag get ctg cac aac tac acg cag aag age etc tec ctg tec 1056 Hi s
Gu Ala Leu His Asn Hs Tyr Thr A n Lys Ser Leu Ser Leu Ser 340 345 350 ccg
ggt aaa tga 1068 Pro Gy Lys 355 <210> 29 <211> 355 <212> PRT <213> Hono
sapi ens <400> 29Sequence Listing Gn lie Thr Leu Lys Gu Ser Gy Pro Thr
Leu Val Lys Pro Thr G n 1 5 10 15 Thr Leu Thr Leu Thr Cys Thr Phe Ser Qvy
Phe Ser Leu Ser Lys Ser
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cag
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Tyr Val Asp Gy Val Gu Val
gag cag tac aac age acg tac

gac
Ser
gag
180
624

age
165
576

ate
Lys
tec
Asp
ttc
Pro
aac
Lys
age
Leu
tgc
Ser

aaa
Lys
gat
Leu
ccc
Asp
aag
Thr
etc
Val
gtg
Met
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20 25 30 Gy Val Jy Val Gy Trp lie Arg Gn Pro Pro Gy Gdn Ala Leu Qu 35
40 45 Trp Leu Ala Leu lie Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser 50 55
60 Leu Arwyobhes/iAsqysLeu Thr lie Thr Lys Asp Thr Ser Lys Asm/KH200@i6285 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 Gn Gy Tyr Arg Phe H's Ser 100 105 110
Trp Ay GAn Ay Thr Leu Val Thr Val Cys Ser Gu Pro Lys Ser Cys 115 120 125
Asp Lys Thr H's Thr Cys Pro Pro Cys Pro Ala Pro Gu Leu Leu Gy 130 135 140
Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Asn 145 150 155
160 lie Ser Arg Thr Pro Gu Val Thr Cys Val Val Val Asp Val Ser H's 165 170
175 G u &ppgnPro Gu Val Lys Phe Asn Trp Tyr Val Asp Gy Val Gu Val 180 185
190 H's Asn Asn Lys Thr Lys Pro Arg Qu GQu Gn Tyr Asn Ser Thr Tyr 195 200
205 Arg Val Val Ser Val Leu Thr Val Leu H's Gn Asp Trp Leu Asn G ySequence
Listing 210 215 220 Lys G u Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Al a
Pro lie 225 230 AR3fycadtdd innunsglésiin lok @ Hgmehtytherddfpinl whickGay iranondgiobuly g G u
Pro G n Val 245 250 255 Tyr Thr Leu Pro Pro Ser Arg Asp Asn Leu Thr Lys Asn
A n Val Seiant6@uEsing 210 ok enord hminGyssidl modifitionsyslecd fibnethd groupreonsiséng 46p | i e
Ala Val Gu 275 280 285 Trp Gu Ser Asn Gy Gn Pro Gu Asn Asn Thr Lys Thr
Thr 5Pr o PHOONG0 99512481, B296N] ¥2PIRI33 BE andAR3961S) iy addgionalyglyPbrglatedu Tyr Ser Lys
Leu Thr Val 305 310 315 320 Asp Lys Ser Arg Trp G n Gn Ay Asn Val Thr Ser
Cys Ser Val Met 325 330 335 His Qu Ala Leu H's Asn His Tyr Thr G n Lys Ser
Leu Ser Leu Ser 340 345 350 Pro Gy, Lys 355 <210> 30 <211> 1068 <212> DNA

<213> Hono sapieis slysorylsted smmunqglobinieparshe fragient thergof gepgydingdo glsim b vimsiyuence

Li sting <400> 30 ate ace ttg aag gag tct g ctg gtg aaa ccc
aca cag 8 epogiob i prpyises B o Aodpegiepr R 1D Ya: Ly Pro Thr Gin
1 5 10 15 ace etc acg ctg ace tgc acg ttc tct gga ttc tea etc age aaa agt
96 Thr Leu Thr Leu Thr Cys Thr Phe Ser Gy Phe Ser Leu Ser Lys Ser 20 25 30

0300 38, 99 BRI GRS D BB AR 14,2

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 from the group

15 consisting of M160N, AI95N, T243N, E265N, Y299T, F331T and Q346N, is additionally
glycosylated.

5. The DNA according to claim 4, wherein the immunoglobulin variant comprises an amino
acid sequence of SEQ ID NO: 19.
20

6. The DNA according to claim 4 or 5, wherein the fragment is an Fc 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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35 40 45 tgg ctt gca etc att ttt tgg gat gat gat aag cgc tac age cca tct
192 Trp Leu Ala Leu H e Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser 50 55
60 ctg agyoaces/agEset c ace ate ace aag gac ace tec aaa @at/KRegoyoge2240 Leu
Arg Thr Arg Leu Thr He Thr Lys Asp Thr Ser Lys Asn G n Val 65 70 75 80 gtc
ctt aca atg ace aac gtg gac cct gcg gac aca gee aca tat tat 288 Val Leu Thr
Met Thr Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr 85 90 95 tgt gga tac
agt gtt gaa gga tat ggc caa ggt tac cgc ttt cac tec 336 Cys Ay Tyr Ser Val
Gu dy Tyr Ay Gn Gy Tyr Arg Phe H's Ser 100 105 110 tgg c cag gga ace
ctg gtc ace gtc tgc tea gag ccc aaa tct tgt 384 Trp Gy Gn Gy Thr Leu Val
O

Thr Val ;Hf [ e%&@ : aﬁm S@nodrdinbgCc cca
ccg tgc %d; gcgcef:% g%%lelgﬁ:l %%m%ge@%}gs po%@l%? |sa$gtrexqs gg%o F}?o Cys
Pro Ala gﬁ&ﬁit@nﬂly'ﬁ%o Glith ledsBSh Joﬂﬁ)oﬁgﬁy&ﬁﬁeﬂrﬁan%é?p&doﬁﬂﬁe%f.ttc ccc cca
aaa ccc aag gac “dace th&(%:éd’aac (E’l%g GyePro Ser” Val 'Phe Leu Phe Pro Pro Lys Pro
Lys Asp Thr Leu AsnSequence Listing 145 150 155 160 ate tec egg ace cct gag

gtc aca tgc gtg gtg gtg gac gtg age cac 528 lie Ser Arg Thr Pro Gu Val Thr
Cys Val Val Vag. Th¢plydallatsfusibh prottBcdorfdinglié dlapa?d vieeindhd ingagogbitilinagiaht ¢ aac
tgg tac gtg gac ggc gtg gag gtg 576 Gu Asp Pro GQu Val Lys Phe Asn Trp Tyr
Val 5Asp &amprivéslonSloy nva¢ a8 dbRbmadificatiats salattedifiomathe groop cassistiog gf Mjg0Nag gag
cag tac aac age acg tac 624 His Asn Asn Lys Thr Lys Pro Arg Gu Gu A@n Tyr
Asn Ser ABPSNITRA3NYE2EMN) Y29H, E3pl TgndjQaHédN. age gtc etc ace gtc ctg cac cag gac
tgg ctg aat ggc 672 Arg Val Val Ser Val Leu Thr Val Leu Hs Gn Asp Trp Leu
Asn Gy 210 215 220 aag gag tac aag tgc aag gtc tec aac aaa gee etc cca gcc
ccc ate 720 Lys G u Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala,Pro He
225 230 235 249 Thaglvesdatadsion profeinaceosdingie claim a Wiswindigmpausoglelilig xaiaptc 5 cag
gtg 768 Qu Lys Aspn H.e Ser Lys Al s Gy An Pro Arg Gu Pro An Val 245
250 255 ?%né@én%oé%iseﬂﬁe&cq(gglzgdé%étwaac ctg ace aag aac cag gtc age 816
Tyr _Thr Leu Pro Pro Ser Arg Asp Asn Leu Thr Lys Asn G n Val Ser 260 265 270
ct éoace tgc ctg gtc aaa ggc ttc tat ccc age gac ate gcc gtg gag 864 Leu Thr

Cys Leu Val Ly he Tyr Pro Ser. Asp H e a I 8 g gag

age aat ggg cag(’?@éggsasylﬁ’}é{% ﬁésé?g e mf&%rd;?gem}gaémﬁﬁhgggl té{gaé?e%tél% er Asn

Gy dn 5&@ G u Asn Asn Thr Lys Thr Thr Pro Pro 290 295 300 gtg ctg gac tec
€

gac ggc Cttc ttc etc tat age aag etc ace gtg 960 Val Leu Asp Ser Asp Gy

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Sequence Listing 305 310 315 320 gac
aag age agg tgg cag cag ggg aac gtc ace tea tgc tec gtg atg 1008 Asp Lys

Ser Arg Trp Gy G Fcbsydd Maibn DrdteiSbcotdisy RLEIaiMRY, Whbreid Ahe P30S DB At gag

get ctg cac aac cac tac acg aac aag age etc tec ctg tec 1056 His Qu Al a
LetsH s ﬁél@gidi&fya&%pﬁ&xnié@mdbxe%x@@mula@uom Leu Ser 340 345 350 ccg ggt aaa

tga 1068 Pro y Lys
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, o-, 8- and
y-interferons, colony-stimulating factors, platelet-derived growth factor (PDGF), phospholipase
20 activating proteins (s), insulin, plant proteins, tumor necrosis factor (INF) and its mutant alleles, growth
factors, hormones, calcitonin, 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.
25
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355 <210> 31 <211> 355 <212> PRT <213> Hono sapiens <400> 31 G n H e Thr

Leu Lys
Leu Thr
Val Qvy
Leu H e
Arg Leu
Met Thr
Ser Val
110 Trp
125 Asp
140 Gy
155 160
170 175
185 190
200 205
215 220
230 235
2455250
260 265
275 280
290 295
305 310
Ser Cys
Ser Leu

10

15

20

Gu Ser Ay Pro Thr Leu Val Lys Pro Thr Gn 1 5 10 15 Thr Leu Th
Qye 200w1164718 Ser Gy Phe Ser Leu Ser Lys Ser 20 PETAR2By00M2r Gy
Trp He Arg Gn Pro Pro Ay Gn Ala Leu Gu 35 40 45 Trp Leu Al a
Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser 50 55 60 Leu Arg Thr
Thr He Thr Lys Asp Thr Ser Lys Asn G n Val 65 70 75 80 Val Leu
Asn Val Asp Pro Ala Asp Thr Ala Thr Tyr Tyr 85 90 95 Cys Ay Tyr
Gu dy Tyr Ay Gn Gy Tyr Arg Phe H s Ser Sequence Listing 100
Gy Gn y Thr Leu Val Thr Val Cys Ser Gu Pro Lys Ser Cys 115

€]
o ol varBHER RaRE obich BY§ GSitiam vt g et diye

I . . | . . i
s s B o e S
i,

@&Asn Lys Thr Lys Pro Arg Gu Gu AGn Tyr Asn Ser Thr Tyr
Arg Val Val Ser Val Leu Thr Val Leu H's Gn Asp Trp Leu Asn Gy
Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lie
240 GJu Lys Asn lie Ser Lys Ala Lys Gy Gn Pro Arg Gu Pro Gn
255 Tyt4. AMDNA encolfing theptycdselated\fugiod\proteisncdding to bty doy of dims Gorl2Val
270 Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp lie Al a Val
285 Trp Qu Ser Asn Gy Gn Pro Qu Asn Asn Thr Lys Thr Thr Pro
300 Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr
315 3205y uenmbingit sixpmsggioasisctory eonguisingythe PNA aicadig ﬂilecﬁgiomswfeval
Ser Val Met 325 330 335 His Gu Ala Leu H's Asn His Tyr Thr Asn
Seprdingtp okap 1440 345 350 Pro Ay Lys 355

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 cutture.

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

any one of claims 7 to 13.
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150
165
180
195
210
225
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Thr
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