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conjugate for long acting fornulation of an
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Iting at| y a proteol ytic enzyne,
some trials have been performsd to nodify a specific

an NEnakd Gkther hand, many efforts have been made to improve the blood stability of
the peptide drug, and to maintain the drug in the blood at a high level for a prolonged
period of time, thereby maximizing the pharmaceutical efficacy of the drug. The long
acting preparation of such peptide drug therefore needs to increase the stability of the
peptide drug, and to maintain the titers at sufficiently high levels without causing

immune responses in patients.

As a method for stabilizing the peptide, and inhibiting the degradation by a
proteolytic enzyme, some trials have been performed to modify a specific amino acid

sequence which is sensitive to the proteolytic enzyme. For example, GLP-1 (7-37 or



sequence which is sensitive o the proteolytic enzyne.
For exanple, G.P-1 (7-37 or7-36 am de), which
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result, is used as congestive heart failure therapeutic agent, thereby sustaining the
physiological activity. U.S. Pat. No. 6,924,264 describes that PEG binds to the lysine

residue of an exendin-4 to increase its in-vivo residence time. However, this method



result, is used as congestiveg heart failure
t herapeutic agent, thereby sustaining the
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[19] a nomMhype did mhydent inventors linked an immunoglobulin Fe, and a non-peptidyl
polymer, to an insulinotropic peptide site-specifically at an amino acid residue other
than the N-terminus by a covalent bond, and found that the conjugate of the present
invention exerts a remarkably increased in-vivo efficacy and half life. Especially, they

have found that, among the insulinotropic peptide conjugates, the conjugates of the
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conjugate of the present invention exerts a remarkably
i ncreased in-vivo efficacy and half life. Especially,
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Fig. 9 shows the results of reverse phase HPLC for measurement of the purity of a
dimethyl-histidyl exendin-4(Lys)-PEG-immunoglobulin Fc conjugate;
Fig. 10 shows the results of reverse phase HPLC for measurement of the purity of a
GLP-1(N)-PEG-immunoglobulin Fc conjugate;

Fig. 11 shows the results of reverse phase HPLC for measurement of the purity of a
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Fig. 10 shows the results of reverse phase HPLC for
measurenent of the purity of a
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Thgmhknsul i notropi c peptide of the present invention is
a peptide possessing an in sulinotropic function for
pronoting the synthesis and the expression of insulin
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pr o ot es t I osynthesis a on of I'ns
in?ﬁ%‘ﬁtns“the secretion of glucagon, and pronotes
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[43] G.P- & {) (]7
L vKegzpeguence of the GL 37) amino a01d 1s as follows

GLP-1(7-37)
HAEGT FTSDV SSYLE GQAAK EPIAW LVKGR G

The GLP-1 derivative means a peptide which exhibits an amino acid sequence
homology of at least 80% with that of GLP-1, may be in the chemically modified form,
and exhibits an insulinotropic function of at least equivalent or more to that of GLP-1.

The GLP-1 fragment means one in the form in which one or more amino acids are

added or deleted at an N-terminus or a C-terminus of a native GLP-1, wherein the
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nodi fied form and exhibits an insulinotropic function
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Ocﬁéég;n%g%?nm Qﬁ)mﬁl)cicﬂi gu&ces @ffe}clffﬂ?f fHﬂHQsea(ﬁ'aq)atlvgﬁlPl
var | ant 0ssessi ng
i nsullhéexangjs %aﬁdme ?Kfemhn ﬂ\meclnsu%lal@trem peptides ﬁ@nsaﬁﬁnﬁ@f 39 amino

acﬁ&dss %‘K@ﬂﬁl@'@ a@'?)f%f ﬁﬁ%l@iaﬁfdr&q&énla@ ﬁ@m@fog? WM GVR- 1G9rRe hmino acid
n e ex

The exen

PEHGE P %ie &8@ hegRen P.%@&? ?%@Wém no acids,
Whl ch have a 53% am no acid sequence honol ogy with
GLP- Esen (pe am no acid sequences of the exendin-3 and
t he exené’nn 4 are as follows: [50] [51] Exendin-3 [52]
HSDGHSPTEDE T SROMK @HEVEE A ¥ REV/IERNGE NISBASPPPBPPS 3]
Exengi O 54] HGEGT FTSDL SKQVE EEAVR LFI EW LKNGG
PSSGA PPPS l ! The exendin a%oni st _nmeans_a

conpb&§ FEE QY &olt- WY PG d S RBYP ng

equal Dbi oI ogl cal activity to that of exendi n, V\,hi ch i's
irre@ vant to the structure of exen The exen

deri E PR HeAgRuISHMGT S S RpLDS ﬁf‘gaCH’Eg W&B&C“’Qﬁ% lé‘rﬁ lﬁ% and having

aceqhabbiglogneé adtomyto that vf ¢xdentiinewhahiiy gredosandiorthe shicahre of
”Hé(xe!ﬁél eTﬁg E@eglg{ oc}’e%t%r g& &Q&s%@eﬁﬁﬁ@ﬁéﬂ%ﬁ%%ij §0% amino acid

chem ca
al maewdnoem@twﬂmhe n@é}/fe@@@d(ne W@lch rgeyalavea aoline rgyoup@ pn the
Mghioedid@siBue c}{g‘nﬁ@ilﬂyéu%tit%ﬁ #_ Qnglphé@ne%{ylatlon alpha—hy—

i nsul i notropic f unc i on. exendi n
mediRgYlatiep) adeieise %&vﬂ??@maﬁé) rOrRRdticghicr %émeg%vl%(a@oand has an
Orméelhrﬁit@glcafhn&thﬁa N-term nus or t he Cterm nus of the
nat i exe n.whi ch ponnat ogeur | am no
ot aiFe FRRIE Dhestehe 13 BRARRH o tp® G5 ol Mg B5f38 avded or
andelétad agthe Naguhimie br thei(e téfrmnuisiod the fabi8¢ eJending xewtlich non-
var t
aﬁdt@ﬁhg %Ea??egelﬁ% dc%% (Pﬁ\aé%xﬁgP@ ]R e‘[?ﬁéagmﬁ%eac ?%Pb@&d(gd and

sequenc t from tive ex
whhasHnHagliaatrppis fuicietr opi ¢ function. [59] Each of the

gr ep@ﬁ?éi&ﬁlﬂ%@ﬁﬁﬁei@ fa Bﬁdeeﬁaﬁﬁ‘ﬁjg & lélﬁp&hesztmmo acid sequence
eri.vatl

fragnent, th I ant ca be .u
i nd GG HPmyt 'E‘JtrOf 4;1 %WBPH%& %ﬁn “%b‘mbai ahpd, n‘?t i¢Rinction.
pr esEath éfrth@pltepﬁxratmmﬁiet]ﬂﬁs fanhé ﬂ&:uﬂmmgbm@p derivaeipt] ttle fragment,
2?¥4ﬁge QR czrfr? b& ﬁseg 1&(?1?%%5‘1?)Eor n Cg%nbl %%/ S, 6ﬁor ega%ﬁ}gle OfE present

erent am no acl
i newentotindpies auapsilidetropin @eptlde having an ammo acid sequence which

have at least one different amino acids from those of native insulinotropic peptide, and

having the amino acid residue at the N-terminus deaminated.

In a specific embodiment, the native insulinotropic peptide used in the present
invention, and the modified insulinotropic peptide can be synthesized using a solid
phase synthesis method, and most of the native peptides including a native in-
sulinotropic peptide can be produced by a recombination technology.

Further, the insulinotropic peptide used in the present invention can bind to the non-

peptidyl polymer on various sites.



having the am no acid residue at the N-term nus
deam nated. [60] [61] In a specific enbodi nent, the

Wmaioswg22rsisul i notropi ¢ peptide used in the preRENKR2008/000061

[63]
[64]

[65]

[66]
[67]

[68]

[69]
[70]

[71]
[72]

[73]
[74]

i nvention, and the nodified insulinotropic peptide can
be synthesized using a solid phase synthesis nethod,
and nost of the native peptides including a native in

sul i Rptropi c de can ,be d by a . )

> contt e BER RS RS PR Hfstsefljgvention can have an

i nswivitm othidpyariep dppdndagusetie pitestthbe inkskettthé myelntotopic peptide.
can I r

oit egb{%?{n% 616 ecaﬁ[%@ Eglﬁe)élut'sclf% eth @grll\}‘/%%l%@@p\rf@pdtﬂéf erminus other than
acts ﬁ\&iqai@llrtu(s fugh aba ﬁmn,uﬁ,\;gqﬁept@)wlb avhiemipdicgigs difference in the in

aCHtf()' A vt ITHB a}(ﬁh}r&sregﬁﬁ@'g%lﬁﬂse%tﬁa? bfildk @S art N-Bfninus at a low
edtoﬁ)he in |notroglc pept i

gl capbindta @Sl%ﬁiﬁ}dé‘ QAR aa“r?VP\Lef‘&s‘?‘H%dr?ﬁ%E“ » such as pH
Ot QLGT Atpepyibfiors reat tiver is thawed ftb@rbbded mmhmwsylng pEII;‘I alasthan a positional
C_ t ?r g} Qalfllsbe sre %Q%ﬁ%fo\ﬂ?{l% ’rea.vf\;,ﬁl I?I}l)léltﬂﬁ 1? an 1% exc e golumn.
) a up

I'n vitro activi eaC|veg

selectlvely binds to an N-term nus at anpr and
can ff' tﬁ‘éj 1ntsﬁ’htﬁ)tlloé§c' hﬂl:gu&@ RildHe c&%l&?ﬁt@ fre O lt}%ﬂtthcbﬂntgrmmus
at a. high lation reaction Is

al WBigBds & rblﬂgﬁ%@ab&atevtm %evafw?gﬂm agRFtivR dHokgroup can be
pomitloll el to kiR of R PR iSRPRAuAEEE hbOiflell e the@at{d Mino acid

R G DB TN bl ke o e epepertidft

ot pdymehan the N-term nus which is an inportant site

for C ,

be i %f?[ﬁ% | gul‘{lg)\{lg)g% ;Lg}{hé %é to %F &?H%doﬁ/tgacsltltg o@leeég{ A4R ﬁatgrmmus
no@hichdglan mpdienhgte; foetha m-vy oseHdits egartive atr@nef LPRP gan be

c Oﬂlﬁlo@ﬁ’éedtl@'ﬂﬁ S i gmﬁld]ﬁll@fegidqg td E@ﬂfl@&lfl@& it @ native amino acid
non- peptid polymer. [68] .If the insuljnotropic

peRdigfice;te ¥<fr81 %%OVé‘%F@bP%@ Uingansgldehygde Hakeryah s rmé)epﬂdyl
N-p&lyAenus which is an inportant site for the in-vivo
activity, a reactive amne group can be introduced to

the site of amno acid residue to be nodified in the

nat i Whearthevddetgidd lisbqw& treenanepepodyh polyooarab esed, antacted with an

%ﬁ]ﬂlﬁ)%ﬁ)tﬂ{/@%ﬁeﬁe}nﬁl % c%he? ﬁfqgﬁd&e Q{l}(‘l A¥lodRfld of the in-
en the ald I nKer attenonpetl&%
poWW@HO}PI@ paRtide cappejused @éék@@vw trsregpe MaireRstign yighl. dor example,

t heniohe aﬂmtg&o@p% Beh@adtycﬁédﬁa)err@ﬁméu @n adRRirdi mdug‘mgegén N-
f or m of i}re in su can b sed t

& oteBt it cind apatal Syl @alEE i rbng messkl Eehiagor in

0 nirydmmeor Aandni@e graipat h Oaﬂbexyleaerhenls oathelikes thti@bnattraning the

21%1%1' peg?’la{lgn an dg%otu% 11?&? rel\lgt?o&lét 0 chggs toﬁ % doqg tlngch’le 1% terminus

n e re ue s
t r mdhudﬁ dinethylativmes et up Hmh}éatum @@n}mattm mﬁﬁ}dstlom ﬁtC but are

t hgotlinifed hRECHEANYILAGT BRGbag the viel d of pegylation
and coupling reac¥| ons. The nethods for protecting the

N-term nus
In one preferable embodiment, the insulinotropic peptide conjugate of the present

invention is an insulinotropic peptide conjugate, in which an immunoglobulin Fc
region specifically binds to an amine group other than ones at the N-terminus of the in-

sulinotropic peptide.

In one specific embodiment, the present inventors induced a pegylation of a native

exendin-4 at pH 9.0, to selectively couple the PEG to the lysine residue of the in-



i nclude di nethyl ation, as wegl as nethylation,
deam nation, acetylation, etc., but are not limted to

WG awh/08d2ky/| at i on met hods. [71] [72] I n one prePEr/EKBR@8/000061

[75]
[76]

[77]
[78]

enbodi ment, the insulinotropic peptide conjugate of
the present invention is an insulinotropic peptide
c omlimgabpac peptidhACBrnativélprs pegylate uk Lis fegidu@gh®Pegylation of the

t t h h
o SRR et e N B O RSt B B P gpea acpr
[ 74P. Tie papylagipeat thiedN-emnotis mentbjockbé egthesigndelétmgehd alpBa amine
) .
It ggﬂg{éﬁ gg ﬁe\e\z%n"ﬁ]iaﬂ ﬂptlgfnﬁ abf%ékt‘ftﬁtlﬁ% ﬁﬁ% gsrﬁlé@atrl gs da ugerQ%EF with
t hlydrensyi2rot: %b m%hfpf@,gtthfd @ph%ﬂm@erﬁ@umfl - ternad dggjieavith two

at meihg1 ERSpslee by HQ@tlﬂ@ﬂ%'aﬂiﬁaQﬁr%ﬁ dJf R @xensing 'aé1d(hlst1d1ne) and
deri é@t rves having the N-term nu;q del et.ed or

ed

wae PGB amigte ghpyipylinked fheretgdy Jaaye Fll?r}mé‘ﬂazf)ﬁéetyf group, and etc.
N- Sechrdennivsti vea svedé aplesdnted by Iter folywthgl @teintical tHoemalagha
am ne 4| e N-termnal hi sti di ne, by
subsflcﬁu'ﬁ ﬁlglg? téltp Terninal am ne group with hydroxyl
group, by nodifying the al pha am ne group of
N-term nanhl stidine with tvvo msthf( groups, or by

T

del gfi n €. al pha carbon gf, the 4 am no
aci d(hi Ftl di pe) and the N-term n! | anffne group |inked
theret@;to | gave the i m dazo- acep\ oup, and etc.

Such d |vat|ves were represented by the foll ow ng
Chem cal For as: [75] <Chenmical Formula 1> [76]

Ves- Mgl o- i Stidyl b eta -hydbré&y-q 1:Tiidazop iopyl
i DAl - Lxen Q-4 [77] [78] Unlike thg\N-term nal

coupl i ng vvheﬂ—t tieG was coupl eg to’“t-he‘\;lﬂym ne

resi due rlathéir than the N-ternminus, the in vitro
activity wasQmi ntai ned at about 8. 5 ‘% (Table 1).
Further, even if the Fc conj

des- an Js-Mrgupdyistigkdndi n ﬁé Phafkléidaéiﬁfléh‘r‘réd to
as DA-g@»andi Refdir-epar ed tiyl\defma gkt er mi nal ami ne
group of exendin- 4, beta-hydroxyl-im dazol propionyl
exendbn 4 (Nerel nafter, referred tbe as Hyexendi n- 4)

preéé ed by su stltutlng N-té} ni fal api ne group of
exendi n- «}1 Wi t h; ydroxyl group, dinethyj histidyl
exendi n-H inafter, referred-to ag DM exendi n-4)
prepared by nodifying N-terninal anin !_group of

exendi n-4 wit met hyl groug, ~and
i m dazol acetyrc%ndl n- 4 (hereﬁh‘aﬁfér referred to as
CA-exendi n-4) prepared by del etipg/a- afpgmlro,j t he
first histidi ng—ef e?{ gadi n- 4 and'®he W term nal anine
group linked theret showed conpar ab |n vitro
activity andt bl ood hal f I|feto} e tjive
exendi nl}é &];Ie (Table 1)% Dianess 'él(bh[jl b]at es showed
unexpectl gﬁﬁ g vivo durddhéniofe:ehfi¢acy (Fig.
14) . del-l nog| obuﬁ in Fc conjugate, DA-ex
endi n- 4 i mmunogl obul i n Fc conj ugat e,
CA- exendi n- 4-i mmunogl obul i n Fc conj ugate

Unlike the N-terminal coupling, when the PEG was coupled to the lysine residue

rather than the N-terminus, the in vitro activity was maintained at about 8.5 % (Table
1). Further, even if the Fc conjugates of des-amino-histidyl exendin-4 (hereinafter,
referred to as DA-exendin-4) prepared by deleting N-terminal amine group of exendin-
4, beta-hydroxyl-imidazol propionyl exendin-4 (hereinafter, referred to as HY-

exendin-4) prepared by substituting N-terminal amine group of exendin-4 with



and HY exendi n-4-i nmunogl obugi n Fc conj ugate prepared
according to the present invention showed an increased

whbkesdshad f-1ife of 50 hours or nore. The titePCT/KR2008/000061

[79]
[80]

[81]
[82]

[83]

[84]
[85]

reduction was also mnimzed by coupling to the Lys
resi due whi ch does not affect the activity of the
pemdrdﬁyl gréupadihhdthyd isti@nl mﬁdmeﬁcnﬁfﬂmﬂar Q‘Bfegje@) GOSEDM-exendin-4)

bs d b
or BEBET D Pl X im e B Plp RETRE R bR (B i sroup.
i randhioglabldcetyl-Brendeg# dreréisafeaf efdred togeCasexandintd prepared by
; | >
icg&{hlﬁtﬁ{\% PeLRYF %B{hlte flrs tﬁ?&d&%%‘iﬁg 4%n891l1 —gcﬁf‘j;nﬂﬁr_atgﬂﬁé group

| vO net I nMmun 0
r ebipled thggtoashoé\[egtcpv@pgab]redwvm @@mltgranq,@edﬂpod half life to the native
CO@S&%H&M E&hjtiDige WiBleel )i Mesinm g@ﬂtb' khéwDhR&pd@sily B in-vivo

, s..advant a int pre ara
pu ‘FP?%‘P# SHea E gf?)d Bi\ﬁ ‘&6& Olbéﬂhg‘é cougate, DA-ex
[ nmmmghﬁmnnogloﬁuhm €9 banugmescmmmmmammmogmuhn Fc conjugate
f r m no e ne | ffers a
AR ere B BB BEE FEROMGRRE ARk ReTRTGP g Mpresent
n othIdrnmgﬁdanwa@ an ircregaed PleodRgédifeeel i(HaJturSt ¢rgnore. The titer reduction

i %@89(1) ﬁﬁﬂhﬁfkdﬁﬁ/ cro% 119@'[0'@&’ L% f‘e@fdlu¥ Wh%rcﬁﬁﬁ ot aHFe[C'[S t{le activity of

orm enel tﬁ‘s%ﬂq substances and | ess antigenic
1

i 2B Bn%m@ﬁ@hymmg%%rf AOWHENgRCEE i vas observed

I nNﬁanh dgﬁle lainkeegtop bhalphLedrboLit thdINSERmMGEs. and
non- pept i polymer. [83] The carrier substance which

can be used in the present invention may be sel ected
f r onithé ﬂmgumgbotmbmsﬂcs'egmg infafafor usarodlug lbutrien béaause it is a

prglf)fi&a%@legé{ﬁﬁﬁ%}d {ﬁﬁ% V%Eéét?beolﬁgg ﬂg(gz'ﬁ% @ﬁ naglobulin Fe
t eregion; hmrlidgutﬁ&m kv mptecrlbg Weight. s compareth &y dewholefimr s

t OmufSe 1P AMYmEIREMIES, GRNBRANT is RYhRRocdul fn B p%grahaﬁ purification
heavy-chai n constant region 3 (C of an i.m

muSHY BTt comptEatio BInCR oy armarel P% Fereion d(fq% élot contain a Fab
hefiyymandwhbghinishadid sequehe: diffapyetatiimgao titalibodyegdiboRsses and

1 )..and. t | i ght -chain const ant [ C1 f. ..

¢ nMiendE nighoatretn fafo, SR b Bhadri il s famdhostoouin Fe
hi rgenregl geatht incleesctbahypmopeierty ©f agtstantes angiberess Angggnic.
the i munogl obulin Fc region of the present invention

may contain a part or all of the Fc region including

t he Rbaippulinnsioniccrenydantedin gheqesent i@ventipp ig Hakesy Wity a carrier

|lﬁﬂ%mﬁ€@éﬂa&ﬁ%&)ﬁa§rlﬂo@ﬁh&n 1 (C1), except for the
ns of t.he heav nd li ht chai ns, as

variaple re
| ong%g%carrfle stignepvich, F%}b‘i?f‘c‘iﬁegﬂ%ﬂ]é RNSBELioRmay) feyselected
si fromahe p@up colxdttingrdf Iaamrnhimeogiabmluquafegtom i alBhisin, atthasferrin,

r e?n(fl ve@ al}do%ng%ra% &h 1mr%?n(% 5bu|T1%\ﬁc rQ%%ndel etionin a

'on o ci'd sequence of
C2 and/or C 3. That is, the |m

The term "immunoglobulin Fc region" as used herein, refers to the heavy-chain
constant region 2 (CH2) and the heavy-chain constant region 3 (CH3) of an im-
munoglobulin, and not the variable regions of the heavy and light chains, the heavy-
chain constant region 1 (CHI) and the light-chain constant region 1 (CLI) of the im-
munoglobulin. It may further include a hinge region at the heavy-chain constant
region. Also, the immunoglobulin Fc region of the present invention may contain a
part or all of the Fc region including the heavy-chain constant region 1 (CHI) and/or
the light-chain constant region 1 (CLI), except for the variable regions of the heavy and

light chains, as long as it has a physiological function substantially similar to or better



munogl obul in Fc region of thg present invention may
conprise 1) a C1l domain, a C 2 donmain, a C 3 domain

W@ esasZ74 domain, 2) a C 1 domain and a C 2 dB@EKR2008)000061

[86]
[87]

[88]
[89]

[90]

[91]

[92]
[93]

[94]

aClHHHHHGA domin and a C 3 domain, 4) a C2
domain and a C 3 domain, 5) a conbination of HH H one
or tham ke ihedpRseiANdlsanthe MMBORgGidbhy ble h ﬁﬁglﬁeﬂitﬂﬂkfﬁﬂg a(dMetlon ina

L f the hi . d
8 R0 R] 8 HECaT PG RS 82, ARG, SRR e
| [ g}lunegihlaﬂm o g toa thee[gemnt 1nﬁ/81ﬁ]0n[r8§§] coftygise 1) a C 1 domain, a C 2
%ﬂ%ﬂl é)éui H&nglﬁ aﬁ@ Q'C) ] d%fnéﬁlh 9) Q@? %Bﬁlalnga ﬁrlltC %omam 3)a C 1

es aunat

de@@m%wuav@ a@;gétdama)n ﬂh@ﬁg%ﬁomm %%@H%r@lgeﬁq @éﬁa@matlon of

dephe/@irhdi® dofathsSRAUSR Elﬁﬁluhbglbblhlﬁl Khgd &?ﬁ{ﬂt(of 4 Q&tﬁ)ﬁ ®f the hinge
etlon,

native a i d se ence
i eI (ﬁﬁld%g %brﬁercq; caeh dogpaip 8? 8}‘3(1’5’6}% &]Pa‘}%{;(i)vgmt reglons and the

s ubglitichuini constaiit regiohi nat i ons t hereof of one or nore

am no acid residues. For exanple, in an 1gG Fc, am no
acid residues known to be inportant in binding, at

posi Thomsmaiaglelidd®, re@ion of theag&enBingerttpn3pdudeya @AYe amino

10,33 gqu@ﬁéé B y%@eﬁ"c% cﬁrﬁ&'ﬁxtea(m&a d)aﬂlgl%Bf fAer amino acid sequence

modi f I cat | on. t her various Ivatives are

POSHIiKS | 1S|3rﬁ?ﬂ’tlﬁﬂcﬁ &1% Fﬁéilffﬁfemﬁf%fﬁ the padiye gRieapras peugpce due to a

f ogeregh, an dissitiohi Ao esnteivati debialonshrvalveGabdtiditiondFicBMbinations

acid r tdues are ellmnted atrFtheNt rmnui%gfF d

natte{re T M gF 2 e R Beﬁ}dﬁlgs 85 PPt 40 ¢, amino aci

t hesielies kifewt toebie, importare i bimdafyf eqlositiohsiAbA todl¥S, 297 to 299, 318 to

de c o | c

aské{? 8?32’@%\/3&‘1 ﬁﬂg bte glsgdn af%ﬁt%@rgéa{nfpld}ggglfﬁgﬁ& Agéb Bther
cevariaye ﬁ@%ﬂe%w@p@wl@; inglpdigigtoae mr@/bmhuac{ggl@n @ﬂpable Of forming a

pr @i@ﬁ'ﬂﬁﬁ@ GosHi e RRAY gf‘@e@taﬁﬁz{ﬂu\ﬁ@tabl‘ﬂ%m@lflestaﬁeehrmnated at the N-
i mmrunogl obul in F¢ reglon are discl osed

| nicERHEE Phaartiysdic fopfor A fathighinggesduggs @dﬂ/eéﬂ@mwaﬁ&t% to

9 61‘63[214'3 %ffe&tBBi}un[;ﬁ&is Adtlegoraiafl oeoolﬁ :ihﬁﬁ] Q@ﬁpleﬁleﬁf _Bih@in@Site, such as
er,a

ac?’ Eﬁt ?g %a&glﬁnéqgggg 1}}&8 de]%en%éﬁlgt ﬁ e(dllﬁed cytotoxicity) site.

Neliccamtqueﬂof frepdingl such besjuPnazt derimsti veAoh termmeniPogbpliNEwregion

Y°£ ’dg%ﬁ)@?%/ml Iﬂk‘[?nzﬂ}% Llp%mﬂk%m;agw WA(P @7%’&8@?%??\{@9@/32478

Ser/Asn Al'a/Val, Ser/Qdy, Thy/Phe, AlalPro, Lys/Arg,
Asp/ Asfino h@ﬂ/eké}ﬁ;fjsq{d/ pXabins AhBpdPtides, AWM AEPhdd nérﬁllly alter the

bot h. di rection g‘ﬁ‘]%‘éﬁﬂl_’j]ilé/r‘:‘}gﬂ ﬁﬂéu?%hi ]EaIn%]H SR {Drotems

rm?rcnéféty glolseates
acAvhdhiioRresg| N0 ¥ypHatl Do, Tmetrhyd @himenly bedunesy txahhages are Ala/
acgty d W 2] Ih

ar ot oINE el ARG AR I B Sl PRy, Tt

hahé&/BrobLyd/ bitg, d'ssp/ esat Lvu/ﬂy Leu/V al, Ala/Glu, and Asp/Gly in both directions.

The Fc region, if desired, may be modified by phosphorylation, sulfation,
acrylation, glycosylation, methylation, farnesylation, acetylation, amidation, and the
like.

The aforementioned Fc derivatives are derivatives that have a biological activity
identical to the Fc region of the present invention or improved structural stability, for

example, against heat, pH, or the like.



identical to the Fc region of; the present invention or
i nproved structural stability, for exanple, against
wheas/ 08 or the |ike. [94][95] In addition, PCEER2008/000061
regi ons nmay be obtained fromnative forns isolated
from humans and ot her ani mals including cows, goats,
[95] SW Nin additid, tHeddBE tegionl RBA R dhiaifidl ﬁo@ﬁﬂﬂ%lfdﬂmald@'ﬂ@& from

ggletgpa%néga%fiﬁ gl}%g') Wg}@ lgFlﬁéﬁlgg:er Irsr,\;fotal(gv?\?/gltehﬁ%{ce rabbits, hamsters, rats
i ardogrigrarpiger mag be wwontbhrmyltsrmyiebeatobs dienaad, dhtanedifrom
P?nﬁ%ﬂégorrr%ﬁﬁ%isl %Pltlgo(?nﬂ‘ﬂﬁ}{odrgﬂlﬁﬁé %{ﬁ%@ %r may be obtalcrlled from a

t reaive n@mtmealxowlﬂlhbfalsg}a@ﬂé Bihpte lelr@ﬂ@,%l?@uhma%amdmman or animal
di 81%§ﬁ1§m§ Bﬁ‘d ﬁé‘dtin\thémw{)%Qthb%ntﬁh@ P%?Kln@ﬁ}@sﬂ: SGhe native im-

re eatment esults in
pr 1n01f1 QSI;% & IREIgRY anﬁ Pe&ﬁ%ﬁ?aémeq{ﬁg%ts in the production
f r a@pﬁcﬂtﬂﬁi my)mm;ﬁ Thewd, fragntengxampbesubjeatesl] ft@ example, to size

i SO te Fc or pF c. [96]
Pr e’%cglisa Ch% gtﬁgl}”rﬁgyd)grigl\#ggzc regl on i s a recomnbi nant )
[96] i mmﬁméerr@lbiul 4 hurfren- d@rgwedrFCtrhgt)n issa isborabment ifmamoglobulin Fe region

m %Pfafo%ﬂ{e%mor{l 9 AlicloBRlanlsh. addi tion, the _
i mmunogl obul'in Fc region of t he present invention may

[97] be in the formof having native sugar chains,
[98] I nc I BASRE S ﬁ@ﬁnﬁhﬁiogﬁ)bama@%ﬂ 6 the PREb( emfeaﬁaﬁ ﬁfay be in the

rea d sugar. chain are toth native
i R SRy HRl Tl Ramp e Dt e sargared W nfive form
demr drasasal sugandaals cofnpmied to theumadge G, bnmkg bs ilgadeglycosylated

¢ hf’aoiﬁﬁ]ls Tﬂ’g}ﬁcﬁe%sea%%rgys%?)ﬁ pééng%tl QP 91% 11%81 OB]FIH{ Ece L%} ¢hains may

gebreadheeved §iy meashads gomsrdnod tl@rsalrh gu%h i aacrhss;ﬁn@eé imethad, Anenzymatic

r egRMRl affl a SHEAL e%gﬁl'e&?rng 1&1@@90@ Rsifie arn%fo%Pgaﬁq%%P hthe rérﬁo@al of
sharp decrease in binding affinity t Cl.q .part

t hERT Fhainsdapm R e iesied FpBlieta séprpac}s:areased@al@g% a%l,mty to the
| 063q 'pmrt ahthie D6 YDA PRIHEERIN t:orﬁpd)ﬂenﬂE(ﬂ laad @ de@ydselioPXdse it Yintibody-

or .cQ end t .C ot OXI
T T e LERET b Sbu-JeSRIY e sy dhereby
r egetrigducany unmmsswgllmbuuhe neSEcnsr:egp winoi In this regard, an im-
de t I
s A e B B RSVo Rl & e OB TR iy b more
dr tHgtablgrte therobjged 9{ the POGENIAB VRSO apadeigcartitie t er m
[99] "deglycosylation" refers to enzymatl cally renove sugar
noi eti es roma Fcr , rm .
L1001+ 51 6 4857 DB §gglﬁﬁ?sy O e?‘“eré 7y mafrallygemgye sugar
[ nmaretmmgbmmsﬁd Iagled droirthe taayma'a@llyo(k@taﬁohémepmsethetraammegion is

he ot her
Rt dnar Ehebes ot iRy S S IRl e bR sl o
[101] ot her ani mal s including cows, goats, sw ne, mice,

[102] ' abbbtfﬁhe Ql‘ﬁglsﬁa%ﬁsvhe Eﬁhﬁln%\gbﬂ}ﬂ RER RJ'n @J‘&jerlved from humans or
pr ef erably humans. tian § gl obulin Fc

r egiherAEY!s Breladingeo e gPR TS ninge dél?hlv ela)am%m rpig@nd guinea
| 9pigs,| @B prdfeiEb B @M InQEd#ibal the SmARAEz18YulHOFE region may be an Fc

region that is derived from IgG, IgA, IgD, IgE and IgM, or that is made by com-

binations thereof or hybrids thereof. Preferably, it is derived from IgG or IgM, which is
among the most abundant proteins in human blood, and most preferably from IgG,
which is known to enhance the half-lives of ligand-binding proteins.

[103]

[104] On the other hand, the term "combination" as used herein, means that polypeptides



bi nations thereof or hybridsidhereof. Preferably, it
is derived fromIlgGor IgM which is anong the nost

W@kwadsa2r4 protei ns i n human bl ood, and nost pre¢BEKRRI0$/000061

[105]

[106]
[107]

[108]
[109]

[110]

[111]

[112]
[113]

[114]
[115]

fromIlgG which is known to enhance the half -lives of
| i gand- bi ndi ng proteins. [103] [104] On the other
hagtbodina8irgd-Ghaie Qﬂi’ﬁhﬁ@ld)biﬂﬂ RseispslohBe edme ofEiange linked to a

LB AR B AL LR F s,
s | digiee oc haliltrmepmhayyplerpﬁoumed ﬁbrra\wx drineore rﬁrtagmlentg isele¢ted fronmhe group

T
A P R e L A A S

gr ouﬁh% T §Y1Pr#b aéfusepcb}@rp@; mP@‘)ﬁ thet Se(ﬂW‘Fsc“an‘P@Eg g0 or more im-

anﬂluh@golﬁgmf Fca& § 8f diftbR3t o8 abEp@endPL élﬂgle%ﬁalﬂsﬁl‘ii

her ei n, f ﬂuences encadi ng two or r%%
nuﬁ‘&@‘l’%B‘RH} CFféglPég Ndf %PE?PGIHH‘?‘FQP%W P?Sg‘iyﬂesa(? ybrids'are
pr peeible. Thatis sdongliehghradsmayenaanggkebot éme tbCoureigimins selected

! an‘E)InE:}lQ reoilﬁ %)nsmﬂm% d)old) . VA 6 94 fc'ld EVR % (Hr Flé] )igM lgp Ig&%c IgE

pOSSI Maui N iy D ds rmy corfp

onEc tsl Fgbuke, dodmiapgndedectbe bihgk region.he group consi sting

of Cl C2 C3and C4 of IgGFc, 1gMFc, IgA Fc,

| gE H HHFcandIDFc and nmay include the hin

I'r egi O8.thg athe) hand kG @ﬁh\tl%i laquléﬁlhlaaﬁﬁ Ig%%;a%lg(ﬁ"vﬁw%@@%es and
I nthe pk&eht, 1n{769ﬁ3n ihés @BEAbING N sSdha Ay 8EMercdN PrétBed are 1gG2

ntion includes cqonbinations
PREREBR BPaRES dad Bt iRt Rit rohin B g Tl Rpyine etfector
noincosfsach edCDE (chiaplemenedgpendant cytgekiaitgy.el y havi ng
effector functions such as CDC (conpl enent dependent
cytotoxicity). [108] [109] That is, as the drug
| car r That ipfas theedrpg egreiar of the presergANvenfien, rfags moprpseterabls em-

' mnﬁﬁé‘élgl!btﬁﬁll{bd ﬂ%éf(:)ﬁ i§ £90Q5n [&@dm%oh%gbogﬁﬁieﬂﬁg region. The

non- gl'ycosyl at ed Fc . regi on human Y
r elirBH-tlered e rpgian iy mpiedrefraRlethabm DPRARR Y €51 \rdd cpggion,
I eghiRf, mahce bs maamt@@ﬁ irdthe A0maN bb@e ind éhu&é’l&ndwﬁﬁﬂﬂe hﬁ[ﬁune

d
or Gt ronBre BB EnbTBb oL SHRRED Ea el Bt g
[111] The term "non-peptidyl polyner" as used herein,

ref eqfe {e9ma'n9111 95&[@%)1)1?% PRI EBherd fﬂcfe#el? 'fkg Bf@gorﬂf)atlble polymer

nor e repeatlng to ea
coinsludhie erd neole repgpitg widipked i asshather lm 2y f%@]nt bond

Thexdhlind £ péptiiglboR@! ymer which can be used in the
present 1nvention nmay be selected formthe group

consi sting of polyethylene glycol, polypropyl ene
gI ycﬂfhe n@ﬁpqitwyiap@lymfer @hhtylcam be gteﬂo.ﬁ Itheaprdsepr mpyht&memay be

e(fected fﬁ?m)ﬁgﬂ e%r%ﬁ Xorggs?glg RP Bglgretixleﬁg n¥0]tyﬁr0:f)9ﬂsge glycol,

ysaccC
b| @d@@ﬁmjabf @thylene glycol and propylene glycol, polyoxyethylated polyols,

polyvinyl alcohol, polysaccharides, dextran, polyvinyl ethyl ether, biodegradable
polymers such as PLA (polylactic acid) and PLGA (polylactic-glycolic acid), lipid
polymers, chitins, hyaluronic acid, and combinations thereof, and preferred is
polyethylene glycol. Also, derivatives thereof well known in the art and being easily

prepared within the skill of the art are included in the scope of the present invention.

The peptide linker which is used in the fusion protein obtained by a conventional
inframe fusion method has drawbacks that it is easily in-vivo cleaved by a proteolytic

enzyme, and thus a sufficient effect of increasing the blood half-life of the active drug



pol ymers such as PLA (polylagfic acid) and PLGA

(pol ylactic-glycolic acid), lipid polynmers, chitins,
whyaB0s2M ¢ aci d, and conbi nations thereof, anBCT/KR2008/000061

preferred is polyethylene glycol. A so, derivatives

t hereof well known in the art and being easily

pr B}Oabﬁﬁeﬂ\&dnhbﬂbd dtraisdd bd expbctbd@i@rdven i@ thensesddeid veion, a

f t t t 114 1 The .
oo VaEPFr et GPES BT piol§R Phiamk S7'hs, bsod ffain he blood
obhdf heedotihe peptidave b sionlal ta thitraniee faiséromheretdigdnpasn-peptidyl
g(wg%]%f(alhfcﬂ Qb bl uledl ﬂ?gl?e' ;LrXse'npm\(/le%t?) Céaﬁ Pued CP‘X/itﬁout faLny limitation,

tic en zyne, I cl ent
i n@%leag afh@ ig molrzsmébhﬁw the jafqremeyptiqnge fla@flpv dhafriy giplgner having

fﬁfe"sisﬁlhc&@tﬁﬁé’ln o 9%'[@(519@@6&%@)(@%ﬁ(ﬁﬁpeﬂfﬁ%ﬁ(ﬁymeﬂ preferably has

e nt rnventi on avi.n S

t hd PRFGDE T Eﬁﬁ;geé)g t‘Bi&EgQa g H%#ngf ?fa]t 20 kba. Also,

b| the dlohqief)t-ld}ﬂ Ipf)Eyncefr of t‘}ﬁ mephi ideerttonbinkednd ﬂ&hrﬂntmﬂoghibuhn Fc
egho% ﬁlag/bl r %ly e [ g(bm@thl q?cﬁﬁgren &pes ocflpg) eymers

can’ be present 1 nvention can used

[116]vv|thout any I|mtat|on as long as it is a polyner

[117] havi fige B&?P%tﬁigﬁg@?ﬁﬂepﬁ‘s%g if Hﬁ%és%ﬁt 1n%]ﬁfon'h%s afedBlY gi%ﬁp

havi ng res he in-vivo proteolytic enz

Thepabls-oh Epding o thpinymproghetariafisyepgion aad Bepsptein ﬂag

[118]\/\/e| ght in the range of 1 to 100 kDa, and preferably of

th f ot
1915 o oThe eRae R P RB e BTRh e n R RO Bl HORE preferably
r e@kmtﬂd fineyt tixegronge c@olisying of o reaaticoaiienat igooupoh propionaldehyde
T L
%Joﬁé %u&%%ﬁﬁﬁy@ef H%IBE?% r%ﬁlgrrm%l% é@up géé%{su?%glﬁctie deI’lVﬁthe The
a wa@mmxﬁé dgrlw;yecwatm sew@mrmdmldprﬁgm@exhy@roxy succinimidyl, suc-

' nHHﬁﬂQk%%dx‘?nﬁ%y‘i ecﬁl'sﬁ?&lﬁﬁﬁdﬁ'&@rb%é}% Sinpafl{ddr, \E/ﬁélngthe non
[119]. The non-peptidyl po as a reactive q%r oup

boPFPUdNROLY MR R %rga%%ﬁ@leﬁﬁe;grgw dichodyendsoitis Eecavahnkmg at
cobsth #hdgithh pﬁysﬁ@lagical\lyi‘a@ivé @b}ﬁ@ep@fe@lﬁlﬂ andmmunoglobulin with

el ARGt B i e O R ERET TP RO RUBuuig aytation by
s uucalde}mdd dodé rsi madh mererstaplddas wden hinkdddyyt arprroide dbnad.elhe

hy&’iﬁ %P%P’VQ g%g%.l-:lectﬁ% Blﬂhmoda)ﬁl NS a!frﬁtliw IpH Qhd can bind
SUucCcCl nat e arti cul‘ar
welaﬁmewm%w fRp ahwak:nf g@nﬁ atypdigh pldhygk aypd o). at

[120] both ends, it is effective in |inking at both ends

si ol ogi ca act| polyp i.de. and an
11211 s A6 OIS HOUF 4 RGP 106 BOR PR O BIE Efig e tharme or
fi dillaﬂeremt dtdu ekargeln ethaheldpt')ptldeqﬂﬂmﬁer\tﬁa}a;bdsyésahInQﬂlelbtjdeagroup at one

al n

2R BRI T Gy R e 2 BB, £ P BRI e DS Doy

bi tydddehydagraupt ‘éﬂmrau@l)@thyéene@lwq@ﬂ-lha\amgia ceantive lmsdirow gOUP at

'y t

BTSSR bt

botdiivagd o Biriqus ée%ﬁe BRSPS BY Kngysn 91%%@10%9&%@% 06 2 galysthylene

or gl@bcﬁlﬂﬁl’vﬁl@ta coﬁﬁﬁeremﬂyrabzﬁlabtd}ﬁodiﬁsd RAPEVAGOMO MAIBE uB&Yso as to
0SSess ei mde d and at the other

PORePIR b HRHFiemoRF st e e e Myebli or e

[122] bu

[123] The insulinotropic peptide conjugate of the present invention maintains the con-

ventional in-vivo activities of the insulinotropic peptide, such as promotion of
synthesis and secretion of insulin, appetite control, weight loss, increase in the beta cell

sensitivity to glucose in blood, promotion of beta cell proliferation, delayed gastric



tyral dehyde group. Wien a pojyethyl ene glycol having a
reacti ve hydroxy group at both ends thereof is used as

w0 b@sgn7pept i dyl pol ynmer, the hydroxy group nBgT/E&2008/000061
activated to various reactive groups by known cheni ca
reactions, or a polyethylene glycol having a
COél’ﬁpﬂyﬁigahIhcyglaU@Ohabb}ﬁem ﬁﬂl(ﬁﬂlrﬂleﬁ&tﬂaﬂ&bg;f uRasBYhdood half-

are. inotro eptide. .
ol P RRR el S D B PR SRR o) B ettt of he
| npeqitudn,at rsopeful pepdat debetonjobgatyeaatte tdrengy eg@home, or polycystic
&g? ?ﬂl ntains the con ventional in-vivo
act es of the insulinotropic peptide, such as
[124] pronoti on of synthesis and secretion of insulin,

[125] app eIﬂ 3R 1P BibBdimene |t1§l§1}§re§éi’1$ fivehtisl Iﬁﬁﬁﬁeé & nfeﬁ%dqglt Preparing an
cel sensitivit ucose i.n bl.ood, pronotion of

beFﬁu@%prﬁﬁﬁPP%%ggﬂ5ﬁﬁ3CB@PEV@%ﬂﬁﬁ@ﬁFF%enptylng, and
[126] gl ucealgeovdemprlagsionno@peptidyt pbigmer mvamgabalaytwengrbe;amted from

t h&leglr(?lﬁ)dcon |S,ECH|1 I ftealé) Eielg %13'11@1%1 ! é %83 s&% Pc?ep&engrgti%es agboth ends

henc I'n-Vvi cdc sus ai ni ng ef
pefheiedd, wiklt ani aming @mnp Ctrdshliok gatp df tieensdinowbms peptide;

acut r r ;
[127] [ 124?) 9%55{{?1% ﬂco%*%q{e%ﬁg)r@fnéﬁﬁ%%l@ﬂﬁ{dt&pﬁr%ggﬁfﬂaﬂ tR&Feaction

i nm@ﬁtuiedﬁ BV hieh the nasr pRpEdYIgrolyhesija finkey! eayalently to a site other
Ihﬁﬁhﬂﬁgﬁ&&ﬁhﬁmp@ﬂilde conj ugate, conprising the steps

2 1) cqvalently |inki nan-pep tid
1281 Do RES TR v B rEape i e sl st of the non-pep
gr odyd pobymsdr of iregsdatedaghydero pratieicn piptidanchjugate comprising the

S uﬁﬁﬂlﬂl’ldﬁl&ﬁlhﬂ%”c r%g\{)*w Y&E th%tmskll? B{Jﬁ@ﬂgﬁ sétPi%L {ch a}% ltlrtkea Mo each end

gr ou
pe@ﬁ&déonwﬂ@Kblp@yﬁwSolat|ng a conj ugate conpr|3|ng

[129]1 he irps ’eé'rrhn'@éﬁﬁ%it@ REREM H@remr iRk H?ar{ ﬁ@&&'e&ﬁte"ﬂréﬁéﬂ&?by
of t he non ymer is |inked

comaleﬁflvynk@géheslilqrépwﬁéfmlwaﬁr Vil Ph@rlfl%}lwpm@c pgpiifle, and sub-
[ 128 her(tB) the vAuee1byulln FieRidnad1ihedLLo G &theH end of ¢he non-peptidyl
gHQn to the other end of the non-pep tidyl polyner
THE sol at ed conjugate to produce a peptide
U30]conjugate conpri sing the inmunogl obulin Fc region and

[131] t he Irpé‘ H}]aké}%lé ORbGdi HF 'tl%gqreé'gﬂk &Qf@%@] ﬂr \Ei%lgéja hReashr preparing

e non- pept | ymer
c@h}nﬁ@lm%mweng%cwg@% comprigipg thegteps ofint er rredl ate
[132] Preparn %Qvilé’ntf—iﬂ&h&ﬁdn@gﬁ h(l\(n bé}{ifﬁ'yﬂﬂolyﬁhﬁr lti‘élgn@ﬁpilgéh&lde reactive group at
e. rnsul.l notr 1. de an Su
seﬁéﬁﬁw%ﬂ% VoY PIBs RSt e@g ﬂg’ég?“élﬁo frapi Pﬁ%@@ to
[133]t he @)heiatagd @)fnjliglae c@ﬁt]pﬂpﬁl@ttheimhulmdny)mrpepfldéSﬂ])m[t]iéﬂe]actlon
! nm‘?xt L eff g{ abl H‘;ﬂlednorrrlelgetﬁgfi% 01 mgr 1? P%ﬁc{] COG(‘/ fent?\t/ to the lysine

provi AT ASUNT Not' T
pepﬁﬂdezmdnjugate conpri si ng the steps of: [132] (1)

cova I }
159 PG SRR, 3 BB N AOLATET eI e o

| ygfmﬁlélylr @&Ylaareo dhe tSﬁ@tqdrf@mqgﬁ@tt? Bpddcp e prateia conjugate comprising

the immunoglobulin Fec region and the insulinotropic peptide, which are linked to each
end of the non-peptidyl polymer. More preferably, the non-peptidyl polymer of (1),
and the lysine residue of the insulinotropic peptide are linked at pH 7.5 or higher.
[135]
[136] In a further embodiment, the present invention provides a pharmaceutical
composition for treating diabetes, comprising the insulinotropic peptide conjugate of

the present invention.



[133] (2) isolating a conjugate conprising the
i nsulinotropic peptide fromthe reaction m xture of
W@ 2008/082274\hi ch t he non-peptidyl pol yner is |i NREHKR2008/000061
covalently to the lysine residue; and [134] (3)
coval ently |inking an inmunogl obulin Fc region to the
[137] ot heﬂ"h@ﬁﬁhrﬁlfacédmeall’t@[’r@@mhbd y¥omposiyfrete c@hjdgb@ df $ifd @bt invention

con IOdU r ot n _co npr.i
e SR smae Pt BURARY AR Rt RO G israion. e
pephamilegetmhaltyhacacwablﬂ nkleldr mey eadideanitinddr, 4 hidricant, a disintegrator,

no y r o h
no‘ﬂn he 1&1& %x scﬁﬁ’l%fﬁ% a d]%jpé %128 g&g ?ﬁ!ﬂ}i 1ZJ§I %seus endl%%gen¥
t h@)li)liii%&ﬂlgeﬁbtafléﬁlpéffb@ﬂt Ecaema@téblr: lprﬁp@@tlaﬂs k¢ phasmageutically
h' %@ﬁtablb 138ier b Ghclhde @bﬁf%rfn@@l@eﬁ”@@@smﬁ{gaagﬁllitean analgesic, a
e i nvention provid ceutica
?Pg%@ 1FT o POPRICAGERY iyl %JI?@BE%%S Or PSR IR fPripRical admin-
[ nst.tlam(m‘)t}[eqﬂiaﬁ:nmpﬁd:aﬂ@ acoeptatgata&naf miyincpideaemate, an excipient, a
| nlu%n%an? L1137r serV1 har nﬁ}e l’ﬂ]ﬁnﬁaceut(fc Q‘?OI% (t)sr[? n of the present
conpri Sl hg e COI’]] resen P]VGI’] 1 on an
f umvbetroncoappe ﬁmmalaﬁﬂdanm‘wtem@ dogagecioaps atdogmbination with the
Caﬁf()fe?ﬁentlgf%d a%a&gﬁbﬁlysatc&i};té‘tﬁg caﬁq@ﬁ p&aerxgﬁig)feu%r%ll ¥dmin-

accept abl e rier I"ncl bi nder bri cant
a Wiration é@rl&ﬁ@ﬁaceaﬂcaé Kemppufien may 88 lfQ;muila}tez%mto tgblets, troches,

di sqpeiiled, %ﬂxﬂﬂ%ﬁipenﬁoﬁ afubd deWafed. Fbkslﬁ}%afilbfé@réiﬂﬁmions &he phar-

C OI orl ué]??l d%gl ff)to%lﬂgn H}?XH%%&B%‘HE%QW? ag 8%% ]{e a?ﬁ 2 él%‘lj‘er g?sgldosage

naﬁormrmlailmg dasdpeffbanj sugh age ntultidospragansgi. e alyentacewical
st %Lrgﬁ?(ﬁ,itﬁm it 194 aﬁpd %drﬁlﬁ{a’tedqﬂtol %ﬂh%ﬂk Csu%%ﬁﬁgns %eﬂ)qet? pills, capsules

I'zer reparatitons for
|s@mhbngﬁﬁﬂmhmfph&Wﬁﬁceut|calIy acceptable carrier may
[138]i nclude a base, an excipient, a lubricant, and a

preservj ng agent. The pharnaceutlcal conp05|t|on
(1391t he Pidaeaherinpdntigwloy trecaraintie sregienhapd éhe\fiélruF’éttS;‘/“table for

OLthé @ﬁ@@lﬁacfsﬁﬁcms formueioi igllaluue IHCW}SE ftlekh%se@ﬁu&fr@@féﬁmrbﬂﬂeﬂanmtol
pnar e e ca or
P PRITRE RSihig, by Ef SRR B hite eioaf ediBOBy Erogf Mosphate
nag‘/alhemfsainmd a¢lhﬂosenmetlnybcb11@1t)sez, niicoctystlineapBulbss,

© bRy SHORGGRR, ROy, mURARPIBR LGS oy M EEERRAE, tale.
f omﬁgﬂneét%stm@@ 28f npgral elsadn addifiong the-pheseacgBeend éorfrblﬂ%ﬁons may

Or fidthbPint1udO $iABR, ARI-FoagilaEilg afends, M HchAOSRINERBIAL P&Fumes, and
The phar maceut i cal conposi tion nay be al 'so fornul at ed

i ntYSeR{St i ons, suspensions, tablets, pills, capsul es
[140] and | ong- acting preparations. [138] [139] On the ot her
hand XCi i . .
[141] di | uenef‘ C(%ER% %rflcco%cfmg 1ioctﬁe B}ﬁ,geﬂt Hlive% 10118, ?fgl?{r(riu '%? ?%hé}gs’ obesity,
i naduteleorpresy swromgmrmbﬁystwuswndmda iAcebrdingly, a phar-

mﬂﬁ&éu@ikal Mlﬂoglﬂbn | na?ﬁﬁﬁ% Rl con_ﬁ%hl'é'ctaﬁ be a§ﬂlﬁﬁ§£}ed for the

acacla rub el ati'n,” cal ci um phosphat e,
caF@ﬂﬁﬁ?@ﬁﬁh%@%%“e%elIulose met hyl cel | ul ose,
U42]nlcrocrystall|ne cel l ul ose, pol yvinyl pyrrolidone,

[143] ¥\/Z|t irl"h?TE:E : hé Qé]%)élép (,jlnszl?saé1 EéthP a‘f%lilsh%lgrpgx 1|k())ﬁr(]) g%tredetermmed
adainodurof atstnlgtzphamma@anem aly afcertamlsaitatdemerhmyd. The conjugate of the
present invention may be administered via any of the common routes, as long as it is
able to reach a desired tissue. A variety of modes of administration are contemplated,
including intraperitoneally, intravenously, intramuscularly, subcutaneously, in-

tradermally, orally, topically, intranasally, intrapulmonarily and intrarectally, but the



further include fillers, antjgcoagul ating agents,
| ubricants, hunmectants, perfunes, and anti septics.

wQ 2008821441] The conjugate according to the prBSERR2008/000061
invention is useful to treat diabetes, obesity, acute
coronary syndronme, or polycystic ovary syndrone.
ACpIQEedit Rgleytiortis Poalimirac elthewalxePfias frbﬂ@ﬂ’bf(}ﬂﬁﬁlﬁﬂsﬁzﬁﬁm

t t be ad tered f t

o SRR R oop Ry Fy TR RRSE EP il oot A Rbreiens o

usetunmmtmnrfpr oebadninstrgoustoubhbeofoagedpr domwbatad fregrotection
%‘dﬂ%@t Qé%gd ilég $H %ﬁ‘é‘sﬁ)é%%ﬁlaP%tféé%I#r etﬂ%1 ERXCI‘R c&%?&ﬁh@n may be ad-
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in a Na-Phosphate buffer at pH 9.0 at a concentration of 100 mM, and 20 mM SCB as

a reducing agent was added thereto to perform the reaction. A mono-pegylated peptide

was purified from each of the reaction solutions using SOURCE Q (XK 16 ml,
Amersham Biosciences), and isomers were isolated using SOURCE S (XK 16 ml,
Amersham Biosciences). It was found that a peak for pegylated N-terminus was found
earlier, and then two peaks for pegylated lysine residues were found in turn. The

pegylated regions of eluted peaks were confirmed by peptide mapping method. The
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a large_anpunt of 1 nmunogl obulin
first purified samples were coupled, and the sample was eluted with gradually reducing

the concentration of ammonium sulfate. In the HIC Column, the immunoglobulin Fc
having weak binding power was eluted earlier, and then the exendin-
4-immunoglobulin Fc sample having strong binding power was eluted. Since they have
prominently different hydrophobicity, they can be more easily separated from each
other than in the ion exchange column. However, because excess amounts of im-
munoglobulin Fc is used due to the difference of molar ratio, high purity was not

obtainable using only HIC column. The purity measured by reverse phase HPLC was



Fc which had not participateggin the coupling
reaction. Using 20 MM Tris (pH 7.5) and 1M NaCl wth
W@ 2008/08m224li ent s, the i mmunogl obulin Fc havi ng PCT/KR2008/000061
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t hen t he exendi n-4-i mmunogl obulin Fc was el uted.
Thonegh®ipi® first purification procedure, the
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[17 O]USI ng the sane nmethod as described in EXAMPLE 1, 3.4K

Propi onALD( 2 PEG and.t he IyS| ne(Lys) of the exendl n-4
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in a outlon P 0), .and
wad psayeted peptide was purlfled by the wo- step purlflcatlon process usmg SOURCE

Q (XK 16 ml, Amersham Biosciences) and SOURCE S (XK 16 ml, Amersham

Biosciences). Among the two isomer peaks, the last isomer peak (positional isomer of

Lys27), which has more reaction and which is easily distinguishable from the N-

terminal isomer peaks, was used for the coupling reaction. The reaction was performed

at a ratio of peptide : immunoglobulin Fc of 1 : 8, at a total proteins concentration of
60 mg/ml, at 4°C for 20 hours. The reaction was performed in 100 mM K-P (pH 6.0),
and 20 mM SCB was added as a reducing agent. The two-step purification process



reduci ng agent. After the coupling reaction, the

two-step purification process using SOURCE Q 16 m and
wWEARER2I650 16 m was the sane as in EXAMPLE 2PCTR&2008/000061

purity neasured by reverse phase HPLC was 91.7% (Fig.
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p%ﬁﬁlaﬁ%fﬁ@& ﬁﬁel%ﬁ%al(lfdrﬂer p%ﬁks[, %v?@llse[dlfzmhe@@ﬁ]]‘rlm% reaction. The

Amer sham Bi osci ences
r afeaction wasrﬂefﬁﬁrlﬁe‘{l JtApTRLIeROR BFRIHE  IIRMYNogo @% RGO 1@nd a otal
Aproddin BddcEntriontdd.60,.mBinl At #°A MriS8Gors] THS feablQbiyis performed in

r ﬁ{iEFEm%/FE( ﬁ@#ﬂg ﬁﬁ‘[ ap 9%9@% %{ags iene es% 6‘5}’ 7 SAgr%nL %\gter e

( Aco@@ngﬁﬂa@l@rr,ltlme @ci-deppBifiiatiBn was pel‘_f(htlmé@lu)sqgmm]l RCE Q 16 ml
(gffﬁ 1§(§16 f %@ AL 'bg@ nplﬁ)éAMPLE 2. The purity measured by

azo-p |ony exendl n-
4(Ley§127nhﬁtﬁerlrﬁ’g%wa$9 e (lderpugat e [182] Using the
[183]same nethod as described in EXAMPLE 4, 3.4K

oD .
I W N A
X 0""““‘4 ¢ ) Am)ng the tvvo i somer

[185] peak%ﬁn%vﬁe sa%%hmet%lgggs dB&d 5 d(lﬁ%s)t}sm Sﬁﬁﬁ?rog?oqALD@) PEG

Lys2 Hor € Feact 1 on &an
di whs reacted with the lysine(Lys) residue of the imidazo- acetyl exendin- 4(CA exedin-4,

AP, USA). Among the two isomer peaks, the last isomer peak (positional isomer of
Lys27), which has more reaction and which is easily distinguishable from the N-
terminal isomer peaks, was used for the coupling reaction. The reaction was performed
at a ratio of peptide : immunoglobulin Fc of 1 : 8, and a total protein concentration of
60 mg/ml, at 4°C for 20 hours. The reaction was performed in 100 mM K-P (pH 6.0),
and 20 mM SCB was added as a reducing agent. After the coupling reaction, the two-
step purification process using SOURCE Q 16 ml and SOURCE ISO 16 ml, as
described in EXAMPLE 2. The purity measured by reverse phase HPLC was 95.8%.
(Fig. 5)



gui shable fromthe N-term na,isonmer peaks, was used
for the coupling reaction. The reaction was perforned
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and a total protein concentration of 60 ng/m, at 40C
for 20 hours. The reaction was perfornmed in 100 M K-P
(pH 6. O) and 20 mM SCB was added as a reducing agent.
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phase HPLC was 99.2%. (Fig. 7)

conjugate
Using the same method as described in EXAMPLE 4, 3.4K PropionALD(2) PEG

was reacted with the lysine(Lys) residue of the des-amino-histidyl exendin-4 (AP,

USA), and purified. The reaction was performed at a ratio of peptide : human blood-



ani oni c property, the excessyqanobunts of imunogl obulin
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Thée Deteeminig omhrﬁ @JePfldAPe &S veere sibijestask tomegrla@@l by reacting the

h Uﬁ&ﬁd@ |a9@ ﬁféqu(Y edoal Lo Hm( Qf LR01af fa@i%%f IS%U W‘th*ﬁoﬂe%ﬁéle con-
carrier substance .of 7, and

CoFieEALPREY DN PROEFRS:, @F e i PP P%lrtform?é ip gpolgon of 100

homing K- P_hﬁH 6QﬁCzinlde) MERESEB T(N@CNB(H-I ) &% @reﬂ@chtig h@dnt gfas 1QQd
a.reauc

ohieto A b R RIMARET A SRR, ARl M Matobutin
p uF¢ 6f tat®,end prt@ta}a@mccmmn SOPRGENILB) m/ndrd 4‘$CIQR¢E hours. The

Irreslggét?)eﬂtﬁv %;Féfe()%lgrg% e as e r‘;—ingm nggz(g J%T@?)FBM Q%%M SCB was

[ 1ggijed (24 9 63dUERANRER. Mer the spaplEgi 1o tion. the two-step purification
Eék‘é |u31|ﬂESfO[ﬂ¥CE‘Q( e dil And SOUI@:ZWG ad R Whd danfeCas in

E#é'%algf% 1’?}&]3&%%/ * eﬁ%‘FE@F‘P ﬁqv_g{]slps pse yI&PLé ?Vr;lg I9r1]%4 (l-(’lg'viO)

[201] exend| n-4(Lys27) -i mmunogl obul i n Fc conj ugate was

prep s described in EXAMPLE 4.
[202] %pm-rwty—neasm-e-ggﬁy—revﬁg I;L]Etﬁ P E{IFOH] qg(?%e phase HPLC was 96. 4%

( Fg@ n@histidyl-GLP-1(Lys27)-immunoglobulin Fc conjugate
[203] 3.4K PropionALD(2) PEG and the lysine(Lys) residue of the des-amino-histidyl

GLP-1(AP., USA) were subjected to pegylation by reacting the peptide and the 3.4K
PropionALD(2) at 4°C for 4 hours at a molar ratio of 1:30, with a peptide concentration

of 3 mg/ml. At this time, the reaction was performed in a Na-Phosphaste buffer at pH
7.5 at a concentration of 100 mM, and 20 mM SCB as a reducing agent was added
thereto to perform the reaction. The purification process of a mono-pegylated peptide
using SOURCE Q (XK 16 ml, Amersham Biosciences) was performed. The reaction
was performed at a ratio of peptide : immunoglobulin Fc of 1 : 6, and a total con-

centration of proteins of 60 mg/ml at 4°C for 16 hours. The reaction was performed in



[198] [199] EXAMPLE 11. Prepgration of GLP-I

(™-1 mmunogl obul in Fc conjugate [200] 3.4K ButyrALD(2)
WERBS#EA havi ng two butyral dehyde groups, NekPEI/KRRIBAP00061

and the N-term nus of the GLP-1 (AP, USA) were

subj ected to pegyl ation by reacting the peptide and

t hg s@ioradt WGnMOK-FBP@H$.0),ahd 20 MMEBTB &t addefl al areducing agent.

i i.d /. At .thi
b ePREBIMER FETofaB K2 P ol st bt SPURsE @ 16 mi
mvarkt FOUBEEGISO) |6 mhwa hersbin€@Bir{ KXGNBPLLE 2adoweveedihe irgsglution in
ag§?UR@ISQSj d&eh &/Ff&&ilﬁed ﬂ—&% e tfl@ 81%:?@}1%5 'oﬁrmcwgglrobg:l y. between

or ned ar rat
FchP lllmmqwglmncheﬂhllgafé @ﬁé éﬁmﬂa@glewltslf Fooip dgse it tbart between
S0exmalml4 ahmARSz1bNinFe Jih@liﬁﬁnunggl%bﬁlﬁﬁpé |M&0¥@1%1y the purlfymg

pees e S B0 Pt el Wearetorbd Brteho B Sbdie pu-

cotifitdtiog pramsd. ITha putityemeasoredtbypepuisd fhacatiPDO Wasoxle®®s. (Fig. 11)
[204] using SOURCE Q 16 nl and SOURCE ISO 16 mM was the sane

as in EXAMPLE 2. The purity measured by reverse phase
[205] HPL C ExgAVIPIOK 13.H A LD linker PEG

[206] Pr e p@'é W%EOJK @fu ngim':)rp&G I@PE@ Ihg.yllnﬁ gvg ‘b{r%/raldehyde groups, Nektar,

nogl oBul i n conj ugat e

Pr H M,rﬁncﬂé(ezyn%é VB CPrEmRES %h%mey@y Peas densribgd infeX AMPLE 1.
deﬁ'vﬂﬁlcﬁ@plbdl Stun€ibg1BdPml KAR the d4BR) m¥BbsE a§@é@bﬁl§‘éde HXOAMPLE 3.

ROR: Bl st 85 e RsohasenSE G S5 303 B2 o of

[207] 1 30, vvlth a peptide concentration of 3 ng/m. At this

[208] L' ][r]? Ei&&l[‘;?; gﬁ@a%ﬁ"%mgﬁ{ (f)iq'hr@&o'&tl%%ﬁ%ﬁ?ﬁ%ﬁ&f?&!&]}s exendin-
al a COriceritrat 1 Orn 1l
m#SCB as a reduci ng agent was added thereto to

[200] Per f g§ %éaﬁ?re 'ﬂ?ea&hbé?:& of 18 &Hﬁ%&%’u@ﬂ op&&%ﬁﬁm Qf mé&hod for
mono- pegyl at ed éept I de. using

ArBESHERE Bicocyisn edbyctivdy W et degica én Plédgé fq HRasEgsthe in-
pevitioragtdinadf GLPAL imdulbdone@lls @ isletiofMu@ghme Werdsdpara@dd, and

1:.6 .t | f ' f 6 .

o hrs R bR iRt SRR b O R BER E G P Hesgrined.
[210]i na solution of 100 MM K-P (pH 6.0), and 20 nM SCB was
[211] addeﬁ()laﬂ;le ‘ﬁleﬁﬁﬁjl%f ngas%gﬁgtthe leﬁ"& a&tﬁgt Clﬁg@iﬂ {8 gresent test, RIN-m5F

reac 1 on, step puriticatlon process u %
QC%S mhl%aae brpyRees Rygansudinginaggts, tyese 8wehellagse cplls have
%NELIEre@e tbiRVENahus thBE afe@sFRh WhéOm thé‘m%ﬁﬂé%r'n&@sﬂ@dﬂ the in-

was, decl.i ned f erence of d
1 e et BerRS EatE, il etence, o DYALonnon! St 4 ana
I Mestnagkodishi varfag icendeagstididaThd datirrbedevwst e A MR e nvetiich dre

it E@e‘&naﬁ%' %%'iecl:urfes 1% é}%s%ella o nﬂg %é[j%&lnnlé &]?LSB?# s%rei% algcl l¥ence EC50
pevélmsn@di ¢Qmpah@it0te@clt hiden EId)v gespli wasfshewin inohalje d)c ess

[212] The pugky measured by reverse phase HPLC was 91. 9%
(Fig. 11) [204] [205] EXAMPLE 13. Preparation of

COMkestgRLEiMsi Ng Butyr ALD Iinker PE(®ILS@RIFHEIRSrS AKvitrotiter(%
But yr ALD(2) PEG (PEG having two butyral dehyde gr ou) ,

Nekt ar,
Exendin-4 0.7 100
Exendin-4(N)-PEG-Fc 62 <0.2
Exendin-4(Lys27)-PEG-Fc 61 13.2

DM exendin-4(Lys27)-PEG-Fc 69 2.6




USA) ,

as

descri bed i n EXAMPLE 1.

3. 4K-exendi n-4 was prepared in the same nethod
It was coupl ed

WO povssg2rpbul in Fc in the same nethod as descrPGEERRR2008/000061
EXAMPLE 3. The purity neasured by reverse phase HPLC

wa

S 92.3% (Fig. 12) [207] [208]

EXAVPLE 14.

ME
ex

Méféﬁﬁﬁi 4@&

endi n- measure the effi

siﬂ pPHdE P activity ofs

ssustained rele
Cacy of Innn act

32

pr
i n=

eme)adndﬁm@ysmemﬂ Fed, a mat hod

$or msasurl ng t

PR PPN

es

¥’

L;ally, III UIU

et 4 ARG-Be act | vi ¢ ; of $e>

to P-1, insulino

%L
ar at ed, and
‘ased after

cegl

Wh 2.6

StHeDA AR L PR e as i n

[210] [211] Fo

ro_activi ty use

MBS i ncr
% SRR %(L?sig

tr Jdoigs determ ned
et hn

t

.0

ﬂQllrlnﬂ the in-vj ‘n

- |s, which are

th(BApG(E,Per(Lin{)sZEi) FRICNFOBF (ATCC.) 2.0
h 11cad Thaoca -~

Da N l Th l
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[213] have- Weienﬂﬁté’ﬂbm{eﬁhyla]mﬂldtyhu&:nﬂiﬂeéy are often used in

t he fo tro activity in the
4G p :TBaneSn‘% gl EARHR IR e b 0 28 B
[215] exendHiY- ﬂ(en@lmddr tBeta-hyrioxy- 1ralldszqapr09mny1 exgndin-4

[216] CONCERr Qeh@nSs: ﬁlli%z@ﬁ@éﬂ%lfe%&ﬁan CA'VP S Whi ch are
S|gnaI|n mol ecules in t I's

[217] rrat er P&l DAvgxengigd: @é&xe%ﬁ“ﬁ’é‘ﬁé@n @essb?t@ b}fsu@gesuéuf-'oof the
Comtiﬁldél Iscgusgﬁﬁte@mh@rsf;nﬁbe result was shown in Table

[218] D| met f?é% Gﬂ??‘t% é?]elﬁﬁﬁq%vlﬁ{)i)e?dl n-4DA exendi n- 4:

[219] Des- aBkemhkHEY }EI@G Fex €ndijupatd i} ¥hkh the NYfeawiandofithd exendin-4 and

B I din-4 [216] - CA
SRR S e (19

[220] ex e ndErenglin-giA.ys X Ol G Esr (hejbgatn in which 2 sifee residue of the
r esilUR-Phnd e F‘é%@éigﬁ Qreft liske@ WbpEGt uted with Serine

histidyl -G
12211 ExenyPM @s(em& et iy Fggfé?%ug%e {5 10 Dl o the

of dinteghye kamdyInexéndindt dndehé&Bc r@g@mmmmkedl tokEG, t 0 PEG

211220 iy SIS PSS SRR 0, e o e

r edgseaminethestidy hiceddinet 8EGhe [F2 2ddion wBN! linked to PEG.
exendj 7
[223] lysi ngﬂ{; éi(se%ﬁ% Lystﬁ%r{e(fg rrgt&ﬂhggﬁlhg‘t@%h Mue%% E}Hﬁlei zgl@ucf of the
t h‘@et&@yq&@@y@m@g@@—@rqmq@é gan@h [hz regioppyere linked to PEG.
[224] exendm é&h&ﬁﬁml FEGEC: @ﬂhg’@@hﬁvh@h‘tﬁé Zhh I;Jaﬁlezfastldme of the

e re3|ygue o theﬁa@(sf am no- hi sé?lg%ito%ﬁandl n-4 and

t h]ém R UGO AL 2P 6 PRE Y
[225] exendBer 2 (1 sjenBiGH s 2 DadttjGigrat €onjngash irckhich ehe27 it lysme residue
| ys resi he r
o S E s o b Bl G B PR Rl e
- O&ndivehiisnbsitityd forF%GnF@nd tb@rﬁcurggp@ were \ikedlio PHE.
[226] 27t h_ DWSLREAIERTLJ4) PEJ-RBumin: Conjugate in which the 27th lysine residue

of the des-amino-histidyl exendin-4 and albumin were linked to PEG.

|
|
|
|
|

[22

[227] - DA GLP-1(Lys20, 28)-PEG-Fc: Conjugate in which the lysine residue of the des-
amino-histidyl GLP-1 and the Fc region were linked to PEG.

[228]

[229] EXAMPLE 15. Test of in-vivo efficacy of the long acting exendin-4

[230] To measure the in-vivo efficacy of long acting preparation the exendin-4, a method

for measuring the effect of reducing the glucose concentration in blood for db/db mice



I m dazo-acetyl exendin-4 andygt he Fc region were |inked

to PEG [225] - Serl2 DA exendin-4(Lys27)-PEG Fc:
w@pgpere£ i n which the 27th | ysine resi due of PETTER2008/000061

Ser| 2 des-am no-histidyl exendin-4 wherein the 12th

| ysine residue of the exendin-4 is substituted for

Setid digbetiodndded W used l@Onwgﬁkg df ilergedtih @ eX¥ndin-4 g%]araﬂon was ad-

EreTES Rty AR 2 HEEK pét i 1ol P gffhafi was ad-

exemdstared pandayakdahmiun6viemeek-bltkdabetio niidel mii@2 WitheutDaniting the
SR i B P MR o

t h@hainge PERpeh clnepse 1pyah pag megsypeds Espead]y. fipcast ofthanplipe exendin-
154 th€Bloo@f lchsé/ddﬁ@erﬁfaftlbﬁ%M n(éfasdrg@aﬂté}rlgh(ﬁ@ bt g adrmmstratlon

di n- 230 sur e n-vivo effica
| o g Qﬁeégf @‘ﬁ l%géllr‘?ﬂivﬁwfr‘s n&‘“ﬁ%lflﬁfgg"dflﬁ%on of the
meblsud ghgostel‘t@neefrfuetlbn ﬁffr I0elyconigngdrevgh wbes edministered once, while
CO@{I% T&c\(Rges oy Seglag aiptl of tﬁer cod 14 ageﬁ é)f gl%?r?aﬁlge gg entdlCPC }fappeared
pr &aBatayon was ad n1n|stered once during a 2 week
|231]per|od and 100ntg/ kg of native exendin-4 was ad
m ni stered Kgr day, to about 6~7-week-old diabetic
mobadustirial, dlity i t i ng the food supply. After
adn1 .
[232] ﬁﬂ’lé {nggllnﬂgrotptkﬁ) i}ﬁﬁé @%?a‘i gfltﬁf ngé}g%%ﬁ?)r? HM HE EIF—QIVO
rre@rémt@ avhighsis é@almmyd rqlﬁl\@éssl@gbfantdm@s framdriyablie %@Fﬂﬂ'ﬁ?ﬂ blood half-

4 hf-‘eh @ncﬂhﬁ@ﬁ c8h HE 08ErabRNGRNbYealih AR d@@loﬁﬁr’éﬁwﬁgng’ii&ﬁ@ for-
e.admnistration (Fig. 14). The conjugates

ome OE&%%H¥ﬁmﬁPﬂ§W?@§¥¥ves mai nt ai ned reductlon of
[233]t he bl ood gl ucose concentration for 10 days or | onger
even when adm ni stered once, while the glucose
| owering activity of the conjugates of the native
exendi n-4 di sappeared after 8 days. [231] Industria
Applicability [232] The insulinotropic peptide
conjugate of the present invention has the in-vivo
activity which is naintained relatively high, and has
remar kably increased blood halflife, and thus it can
be desirably enployed in the devel opnent of |ong
acting for nulations of various peptide drugs.
[233]C ains [1] An insulinotropic peptide conjugate,
conprising an insulinotropic peptide and an
i mmunogl obulin Fc region, which are |inked by a
non- pepti dyl polynmer, wherein the non-peptidyl polyner
is selected fromthe group consisting of polyethyl ene
gl ycol, pol ypropyl ene glycol, copolyners of ethylene
gl ycol and propyl ene glycol, polyoxyethylated polyols,
pol yvi nyl al cohol, polysaccharides, dextran, polyvinyl
et hyl ether, biodegradabl e polyners, lipid polyners,
chitins, hyaluronic acid, and conbi nations thereof,
and wherein one end of the nonpepti dyl
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[6]

polymer is linked to an am ng acid residue other than
the N-term nus of the insulinotropic peptide. [2] The

WO p®8l082204 r opi ¢ pepti de conj ugat e accordi ng t oPCT/KRR200%/000061

wherein the in sulinotropic pepti de is selected from

the group consisting of GP-1, an exendin- 3, an

exendi n-4, an agoni st fragnment, and

vari ant thereof, and comqg’:lﬁiﬂ:lgns thereof. [3] The

i nsul 'Rﬁﬁﬁsﬂﬁh&rcﬁﬁ@%é&ﬁﬁe%@ﬂh al® 18 Cil'nrlﬁlsuthﬁoﬁ'éﬁb Beide and an
wherein th erivative is selecte %homthe

consi st obyl IB Strganpyush a;l y ?ﬁgmppg%cfyﬁ gplygner, wherein
functioe naﬂq)ebt&tvyl ngly&[ér &?d’ﬂelbetegrfﬁuﬂ that grbﬁ;ﬁcdﬂsisﬁﬁgfbflptﬁyethylene

f th
el et caveu) Mubibp i B RePRAIRL b TR bl alpd propytene

t her eoglycdlapolFireyethybantd pdyologioty peytalabok polysagabaides, dextran,
accor dfé(gg\fﬁlgl n%f }ﬂemeg bl(\ME Fa%'a e%p%ﬁrnqﬁ" 'h\efl)?& %M?mgl% chitins,

sel ect e group consis
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the N &@ﬁﬁy]"p{ﬁylﬁér ik Mak ARl @i Wil @&ﬁd&%&r et th€l &-terminus of

and a [?S variant thereof. [5]

i nsul i M6~ HBP%tr?Pé‘bP?p&]éleconj ugate, in which a

der i vaThemsdinomopiedieptide camfelasnacicombinpoglctdiml I, swvheeein the in-
region 1.n . Dy t . rei .
the aerTUBYEEER s RPE ARAhEHou BBl Ry Y %}y exendin
Nt er ndrosxsubsth aueguistdisrieaie, fregmanidiufd edianthereef,and com-

t he nopy,R&RkicborPol yner is sel ect ed fromthe group
conS|st|ng of polyethylene gl pol ypr opyl ene

gl ycol TheBpympiepis Replide @P%ieﬂ QisripropipeEshpthe derivative

gl IyC ol is sﬁl@bt}ég&y)ﬁi thy |gﬁh@d:0ﬂ§i|st|yn§ &a [lﬂiph&% p(:Sb)ééssﬁigC‘dﬂhﬂéuhnotroplc
pol ysagchari des, dextran, pol yvi t ether, . .

D oo gRaan S feeteiing Btub bRy f Hiacive in-

hyal ur oninotrawit geptatedubaiviiedatelasers ot heddwetl, araindfragreereiand variant

the inguld ]ppot ropi c peptide conjugate has inproved

effects of reducing glucose levels in blood and has
i ncr eabkaiingulinetiopis REPLidecanuagtesforpisangto cimel hgredtithe derivative

W th ajsGeREkdalbe &e %h;-u moﬁgstﬁqgkﬁfa! PED 18X BOLERi-delbdd alpha
The insu] i notropic

i de c ate accordin
ol ai m SO AR & Br‘?&ﬂﬁ%\lr bt Trahatye Lt Begtapic peptide.
from thel agfr@gmemam‘owaﬁanmgle@efofan exendl n-4 derivative
g;:ggr %n An%lgdgtroe tlcl; Dbt thglgl}m% S\’xﬁrﬂég}e ?rr?V%P&e af exendin-4, and an
N-ter mnnaun@mm@ngﬁcog@omteﬂlﬂkyd bpxyilongeptigy] patymer, wherein the
exendi fsf oL b %‘egéﬁﬁ a%%%ﬁﬁn@ﬁroﬂﬁ di fhké'l\?‘ Qen'}hﬁu% sHbddted,
am ne roup w t exendi n-4

der i vadglted .y apshificyl. We@& %xp.%%é’ 'pap%%}fl POy MsT iniedactedi fram the

t he }c | E®hp @Bﬂsﬁ‘%n@@fﬁo@fzth@léﬁ@ gly@ol"r p@l‘?ﬁ erh@ glycol copolymers of
i nsul i notr

or epar SV B HEERRRNE L RO NG gty PR peviny

ser i nealceatnd, physaxchadies; dexden| palyvivel thﬁ&&ree,d)i@@egradable polymers,
subst i ﬁﬁh ipBR/n?eﬁ, Qhﬁfﬁ]s ,r}g/aﬁl(fé)lﬁé laé(ia,i ﬂl%)coﬂqbgﬁ]atighgih%}e%ﬁ'and wherein
the insulinotropic peptide conjugate has improved effects of reducing glucose
levels in blood and has increased duration of in-vivo efficacy, as compared with
a conjugate containing a native exendin-4.
The insulinotropic peptide conjugate according to claim 5, wherein the exendin-4
derivative is selected from the group consisting of an exendin-4 derivative

prepared by deleting N-terminal amine group, an exendin-4 derivative prepared



[7] An insulinotropic peptidg conjugate, in which a
des-am no- hi stidyl exendin-4 prepared by deleting an

w@piosesnroup at the N-term nus of the exendi n- BCT/KRQA008/90061
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munogl obulin Fc are |inked by a non-peptidyl polyner,
wherei n the non-peptidyl polyner is selected fromthe
glr oup Eymfblsﬁltutlﬁg N;fenﬁmlay@himy =) \gitlyﬁyﬂrmaﬁ@r(ylm, apyk&id-4
co Mer s e and propyl ene
o1 ool SeriaRU KEERY Bl B s S iy R PUE R bRfRetyt aroup.
pol ys amcdfr@ndmeﬁlsderd@nw prepapad by vielesihg etdayhonatfihestidine, the first
bi ode n
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i nsul i Aﬁﬁmsmhn@trcnﬁcppdspﬂﬂe comjupgeatie which addsedmiao- hlstldyl exendin 4
greinsn:m%r% arecli %{/ d?l% 1n§é(1%e zgr%q{rrﬁre]: 4 %Ql?%lgq%r%éiﬁugs otetﬁ n {h- 4, and im-
al bumi mumgobulml@:darbynlaemmna p@ppmwl payypee rwhevehleﬂm nen-peptidyl
the noﬁblg@l&t i Q,é,{llectg@ kr)ﬁﬁ?’t‘he g%@%oﬁﬁgtﬁ% " '[S}ek rgrg%r%l

consi s e ne
gl ycol pol wgey 9%&6% CQRO ahat ghyleps 2y ﬁ%i aﬁfl@gmy&w@ glycol, poly-
gl ycol @xy&qiyméfd/ﬁélwk qj&@b@;ﬂlayda)m p@@hae\éhmdes &ie&ﬁbl@'polyvmyl

E |o loé : gﬁ(‘: gg]gﬁglil &> %8?%%%{3@?6 ql ,\éiﬂr% H%]S’tglg S ﬁ%l]%lfl% gl'yaluromc acid, and

hyal urcmnlmnamnsl theaemf nmlnw]hﬂrﬂathd)msultﬂmﬁbpmfp,ep'adﬁjconjugate has
wh
| n.S: gi/ ! Ol{“f Qf S %c[ gﬂfg %@c%@% ieq/gls %9 1083 ahe hmgfreasgd duration

evel S
and haef in rve\r%ﬁﬁé@yd@ﬁmmrﬁdowuh A cvliuvgatefsmt@lamg a ggive exendin-4.

conpar gg 1%111?0@0&@19&&191@%8@3&1& ah WH"& A4QalhiNe- hlstldyl exendm 4
exendi n- I nsul i not ropl C tide con ugat e,

whi ch &rﬁp?gﬁéhzﬂ daledng pua e Eronp aglslaf YR té?le’éf‘ﬁ*ﬁﬁle“ and

gr oup ﬂbuﬁ]hﬁaréﬂlhﬁé’dib}nw ﬁorﬁf)eﬁtfd@l pfxl?ﬁhdt Rviératd the royidie@¥dy1 polymer
bulin Ec.ar

on- pelberdsFI BN s By dp i Feroh BBl o pstyprepyiene
i s sel ggtddcdpobmerhef ghylape glyndiaat ipnepydene ptopk tpolplospethylated

g: 528: polgﬂg ?;(Rfl }2%2%8? ﬁgﬁgaccﬁ%}mgid&g%r% %folﬁlyw Ieﬁlr}]/?ether

pol yol i wacw edgﬂ yrapréolmqi pOWmeysS sbichaMygbsoniegiasid rand, com-
pol yvi B‘Mﬁtl(ﬁfs hidresit DRr Wh&bﬁdﬁ@ft@@lﬁ@t& Qgieﬁﬂﬂé Sonj ﬂlga&! Khs improved
[Plas

pol ymer alu conbl I ons
t her eo?f?ec%q? W'l}gllrég gqx? liqvlef dli fp@ﬂ@aﬁ ]ﬁl&fﬁaf uratlon of in vivo

conj ugeffieadyass comppoakdite ﬁfceﬁjlugate tomteigirg ngatigk eraskn-4.
| evel SAn insy 118(9'[90 ic ?%3&1%% C %%ae[ Sk qrvhq rzf}lt ex% ?1%?4 nﬂ)rgaz\l/rlgg gy sub-

ef fi cacy, conj ugat e con '
nat i vestéwmghrmmne Ri@ip aAthel hﬁéﬂmlm@tqf ol exepdipt4 wh hydroxyl group,

conj UgatEimprntho ?’mlbﬁﬁn 20 oRXENN '15%/41 8 de oﬂu Eﬂ@lﬂll\b%ﬁymer wherein the non-

preparedby subStituting an am

N- t er nPIRGEY brolyIReY i selpciechiramyihe Erqu&pesegnnggrf@eb/eﬂle;){Me glycol,

?Ihbum Pol@piSp ylb%glgc&yc@)omﬂsrp apéthgzluhe gl@bmrmaﬂ profy@in@ighycol, poly-
e non I.S .S

consi s‘t”? ﬁ&ybﬂg&i)%(ﬁ%]g tﬁﬂﬁ%vﬁ‘éylg/’f%?% po 6 g;}rb%§’| %ﬁgaﬁ’ polyvinyl

gl ycol ethyloplodrybiedeprafabkt jojyreas, lghtjl pollymersd clitiopyhlyelneonic acid, and

gl ycol corﬁ@h%g))% %eli]é/(lf a&n%%l?e%l?{ Qllles msﬁﬂlo\t/r\ébﬁ)ﬂepﬁléec%%gate has

pol ysacchar dextran
improved effects of reducmg glucose levels in blood and has increased duration

of in vivo efficacy, as compared with a conjugate containing a native exendin-4.

An insulinotropic peptide conjugate, in which an exendin-4 derivatives prepared



et hyl ether, biodegradable pglyners, |ipid polyners,
chitins, hyaluronic acid, and conbi nations thereof,
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peptide conjugate has improved effects of reducing glucose levels in blood and
has increased duration of in vivo efficacy, as compared with a conjugate
containing a native exendin-4.

An insulinotropic peptide derivative, wherein the insulinotropic derivative is
represented by the following Chemical Formula 1:

RI—X—Y—Z—R2 <Formula 1>

Wherein, R1 is selected from the group consisting of histidine, des-amino-histidyl
group, N-dimethyl-histidyl group, beta-hydroxy imidazopropyl group and
4-imidazoacetyl group;

R2 is selected from the group consisting of —NHZ, -OH and -Lys;



4-im dazoacetyl group; Ris gelected fromthe group
consisting of -NH, -OH and -Lys; X is selected from

W@ b@sgsnp consisting of Ay- PCT/KR2008/000061
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-d u- ALa}—Bheb -Hey(gu-Trp-Leu-R4-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Se
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polyetpylene gl ycol, pol ypropyl ene glycol, copol yners

of ethylene glycol and propyl ene glycol,
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i nsul ino ugate according to claim1,
wher ei hhe méulmtrﬁgwazgpmmnwgate geegidng toslaim 1, wherein the non-

degl ycasyuat flyméAdk bbliferddbsiabh BRUMERD @n RER H8up or a thiol group
conj ugate accor di ng to.claim1, V\,herel n the im

munogl Yihe FAMERCFREIFS legiognitithe insplinpipicoPepyds-

domai nFhsk@aioadpicrpepiidd @ niiguPaceomisigSoicgmol, whedein e im-
2, C3

i nsul |W§E?%§?ﬁ[“glpcpr€gl% %‘?ﬁ%cé)gﬂ%t[eéccorgsng to claim
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peptid Jugate according to any one al ns
5, wheg@rp wwtmmﬁﬁgg@% %amcg%é@@wnﬁs an Fc

regi OnTH’cefnls,Mﬁﬂ) férﬁeﬁﬁdé (EB nglc@&‘élh o%ﬂéﬁ%eg/hlgfeli\iﬂmhe im-
and g

the grou
[19] R(?é (ftrle Pcfu tlli“’éi‘gdAéﬁﬁﬁ Iiﬁfafte OBccor di ng to
cl ai m Tk m\MiﬁfomoplcqﬁphdajmmgMe(ﬁccbﬂamg tormpogé obelhint Fo 5,

regi on o Lfferent, o )
der! vernipl SO nabB R refiolle) QPP ERM ey o o
consi smuntglglﬁuhngs@ecleg,&rom the group consisting of IgG, IgA, IgD, IgE, and

IgM.

The insulinotropic peptide conjugate according to claim 18, wherein each
domain of the immunoglobulin Fc region is a domain hybrid of a different origin
derived from an immunoglobulin selected from the group consisting of IgG, IgA,
IgD, IgE, and IgM.

The insulinotropic peptide conjugate according to claim 18, wherein the im-
munoglobulin Fc region is a dimer or a multimer (a combination of im-
munoglobulin Fc) composed of single-chain immunoglobulins of the same

origin.



gD, IgE, and IgM [20] The jgisulinotropic peptide
conjugate according to claim18, wherein the im
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combi nation of im nunogl obulin Fc) conposed of
si ngl e-chai n i munogl obul i ns of the sane origin.[21]
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i nsuli not.roplqigge ti de caon| uf af‘e accordtl ng to, claim

25, whePEIN R é‘ﬂ?%cg‘y a%s YO R AT ety | ene

gl ycol Thq dgjlindtnopichpedtideoconjugapasccoglintoichsml A5Snoheepi the non-

pepti de. cqnj . Y steps of: (1)
covaleﬁ?ﬁ@91#%ﬂ%%ﬁsggﬁ%%§%%ggpgef pol ymer having a
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A method for preparing an insulinotropic peptide conjugate, comprising the steps

of:

(1) covalently linking a non-peptidyl polymer having an aldehyde reactive group

at both ends thereof with the lysine residue of the insulinotropic peptide at pH of
7.5 or more;

(2) isolating a conjugate comprising the insulinotropic peptide from the reaction
mixture of (1), in which the non-peptidyl polymer is linked covalently to the
lysine residue; and

(3) covalently linking an immunoglobulin Fc region to the other end of the non-

peptidyl polymer of the isolated conjugate to produce a protein conjugate



at both ends thereof with thg |ysine residue of the
i nsulinotropic peptide at pHof 7.5 or nore; (2)
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peptide fromthe reaction mxture of (1), in which the
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