WD 2009/ 069983PCT/ KR2008/ 007074 Descri pti on A PHARMACEUTI CAL COMPCSI TI ON
FOR TREATI NG OBESI TY- RELATED DI SEASE COVPRI SI NG | N SULI NOTROPI C PEPTI DE
CONJUGATE Technical Field [1] The present invention relates to a
conposition for treating obesity-related di seases conprising an

i nsul i notropi c peptide conjugate, nor,e particularly, to a conposition for
treating obesity-rel ated di seases conprising a conjugate prepared by

coval ent ko tobymebazg t he insulinotropic peptide with arcarr@sosulast ance via
a non-peptidyl linker, and a nethod for treating obesity-related di seases
by using the same. Background Art [2] Obesity is a chronic disease

associ ated wi th hi gh norbi di tYB'&@ ﬁpttﬁbhty caused by adi pose tissue
accurrul ati on due to di srupted reguica on of energy bal ance or

hyper - nut ol PHARWATELTIC 2PeEOMPOSI FIONFORTREAPING! | ous

heal th problens in the United States and all over the world. In the general

popul ati on of OBESUIY,RBIcATED DISEASE €QMPRISEX€e BN- obesity
increased from 22, 9%to 30.6%. Accordi n&ﬂgd&yj | t grom t he 1999- 2002
National Health ah¥INNOTROBGHELRT M conducted by U.S.
center for %s&ass %}@} ol and Prevention, 29.8% of adults aged 20 years or
ol der were o %l . 30.4% t hereof were obese. The preval ence of extrene
obesi t ] anongTagumsers invastich. BRGe( Meakaaypositiomfor redmigbed4¢iaed dpesd- 50) .
Goesity is th& A h¥uri InRGe tdhjddede, Qe atdeBlally Jo a Bbthpalcea fbin every
country tha%gﬁlgggig‘%ﬁqllinée{gllh%(gp?%l?égiﬂgee%@f%gd and)bcul ttjdrgljy hab'%J . .%&egre are
currently 256298 PN 6B dSHRGHIERTE REOHBF T UPTCRHE’ X cqva'e @ilﬂ ed t hat
about 300 nithd inoninpead gepits Wik deriwi substhee vibesenipgptidyéligkearan®@25. Chesity
el f preselibSu il BRakl AN by a0l i spheo correlated with a
vari ety of other conplications such as hypertension, hyperlipidem a,

car di ovasculBackgresrdeddnd di abet es. About 80% of - obese patients have the

one Or[ézggr e Qibe!;igﬁ‘isa@&*&&a&&a&em&ﬁd&@%m@I@&n&biday and Sofalitn chReosy i nol

Met ab 0; 85 4000-2), and approxi mately 300,00 en die ch year due
Yo, compl | catRBAE BrbeoBacH ey S Tebie e ik s el blats 8 S0, 50 A

wei ght gai n nofritipugdbeditkapdvassityeelated Hisenies e YHE peripsie hesdth dradbleassduthgr ri sk by
3. 1% and di ah@beSleh £ DVoviy Be 3%d AR GhaRasth! pbb%ane ghhe UGS Svbasstbeen shown

to reduce the norbidi by. 25% .Thus ene LS ent .need.to devel op
t her apeut i ¢ Y§¥% ee@F‘@'ia{‘?%%/f Og’Bsé’gi ipqyeapat {5%18 %g’gz‘:’t.togpiﬁ%'%%%rdﬁ%go %B04:
12: 1191- 6) . rdsnitslBOB thefl889-2HE Natiwarlrhiaatth oyfd MiEEPn GxamingfiosiSyrvebr none dr ugs

were used t oNfrAKHS) LdBelt 18 URISHES S HYeaOT Ao R Pro@nand 2adnastal i ne.
e . JTegs and caused

However, thea}g dr u‘%%i accelerated the |0 S (?%qltgan .twi Ssi

negat i ve ni ERBG&EChA EAS &T PIgeT WaR QU YRR’ AT R LSSV TR0t B ci ty rat her
t han exhi bi premgien@ oNEIRORIPEEYISRRCTIHRREO 8L GO BRIy £hdd.. HoMiAy ed ef fect of
reduci ng adbResR)1tge5.46). ObLYS is diiBhbcallp SickelsiSERObILY Hel UTBREali®in

hypot hyroi dism In the 193Qs, het.anm ne,\ se appetite

suppr essant SYBUEOPEY ¢ ab&ﬂi aﬁ‘é@?‘?ﬁ%&%@ tﬁ?%ﬁ‘i“ﬁ%‘&%@?ﬁ?‘%% ® drug
dependence. cBremry &50vinibon ottkepdoylepn tpivemid, addt it evifmataddhdtnbout i ch do not
i nduce drug GeReBdRiCRoiRRYEyRERBHEREY tidfeat RS ORAIFRA ! Pdse@bRSI LY.
However, their use \A@; al so, pr ohi bi E!)edd Sl nce. nos of thqm tcaus%g

car di ovascuP¥p DefE@Ebims, Wp‘g?ltg%ﬁ@Te fled WiLh {yage ya‘if[soflﬁflf‘?fﬂ? PP onar y
hyper t ensi ons hyprdensient lyperiipslomtiecsdisvstulagliseael ina diaheero Apout Bl feradnt
therapeuti c,gl[ ?én% js85vel 15 oRRESHdrY of REhINE JRRREL (VA BHRRI 8SFENE En-
stinmulating centra adrene(ﬁg)lgg receptors or Eﬁro@;()ggtl n Cgesowtrl n of
serotoni n, EAENALYERP Q0008 2 mad apryP LAY ) PPt TR YT pise

i nhi bi t or s, tenthphicrivongon egesital Shisosuah, JASA S99 B2arfa08Y W ¢Beisean et al .,
Nat ur e T evi g A dh G ONTY 1030655 8r 93 ke rishB90 of iEMBiatkicpASe

i nhibitors, i sttat and s] ut_r%m ne, g/m CP ‘Brevents resog. tion of

serot oni n t BY $3pi5p-aadaboyh % preightlogs ag aeipg™ A HISh F5VEY ‘8% , but |ead

to side effestsThuscherdisng usderateed rdhaclop drdaclie, stramgics focplaged bl ood

pressure. T e tadnhl. IR ARRG | , ~drugs having
P%ﬁaﬁng?ﬁj& QRLERS 5@@,@%@{1& 1508lib 68 ol B R UPLRRIcA

both safety a_‘hor none at 1s secreted by the small
i ntestine, BeMmdBITTPIpIEROVES Uteddo BICBEYn IREKEISREY SERPERIIBE Bt i nsulin,
and i nhi bi t sdréhi@ing eLRetdroMesefdngls ucaipoded te toagof latnaistlrengb websesed
concentrati I ol S OF P- 1 L5, of

uppr ossi ng b TiPa peldes'sS yERARLIB bR b Rk B LURAR O (o

m ce (Meeran et al. Endorinol ogy 1999; 140: 244-50), and these effects were
shown in both normal and obese mce, indicating its potential as an
anti-obesity agent. However, G.P-1 is rapidly degraded by the dipeptidyl
peptidase IV (DPPIV), and thus its potential as a drug is very limted. On
the other hand, exendin is a peptide that is found in the venom of



Di scl osure of Invention Technical Problem]|[4]Thus, the present inventors
used a preparation nethod, in which an nmunoglobulin 3 WO ‘
2009/ 069983PCT/ KR2008/ 007074 Fc regi on, a non-peptidyl |inker, and an
i nsulinotropic peptide are covalently linked to each other as a nethod for
maxi m zing the effects of increasing the_blood half-Iife of insulinotropic
pepti de, and of maintaining the in-vivo acti vi ty. They have found that the
conj ugat e, i gPdkddssadt ar, exendin-4, des-ani no-histidyl - exerdzmsdorwidt h
removal of the N-termi nal am ne group,
bet a- hydr oxy-i m dazo- propi onyl - exendi n-4 prepared by substitution of the
N-term nal am nf%?agc{e%yéa é%&ébf%dﬂ)é%%mbs_e%wémh&! et by i bstdndy limexendin- 4
prepared by nodification of t@g telrl m nal am régaggipu o etsﬁ,) Eéé?anﬂ%ﬁmél
groups, and i m dAPBLEREyR RelEnth ATRNSHTAC PR ADVAITESY CTHE AT pha car bon
of the first amilomg tered ghelwas piodibired bivasscat degderedrycei Ferensies &f fect of
suppr essi ng foodgj,nf, aRPrehAadinkR, SHERLS 8 itfucefihiyagandtdenebyresmpiet i ng
the present inventron. ftechnical [uti otgl LSJ& VIvt alss ?1&1&%%%5&%{05} e
present inventi 7 POUGHBALFECRSEOABSSTT i BT FEr V¥ e MY 5besi Ty-T el at ed
di seases, suppr elasi agsddaadiontalke diserses, hegmueisig. bodipc fyrhytoarisemg a
conj ugate that 'hg Q{cﬁsfm Gl D¥nGOM QL ERE du¥h hd AHINB GneRibry. RalehériRREEC pept i de
with a carrier s %s ance via a ngn- etgttel dyl i nkﬁ‘_ﬁir.1 .6# ‘If}rl,sdr%glogcher
obj ect of the pré¥esies PRoRsHLY BRY fi)"“%f3 PETess BY 4 BF “TFEatTAG
obesi ty-rel at ed retiepoase reventpgressiting of wodorimttedcmogamwbatediadFirgeibody fat by
using the compogiLiQn (GAIMENBLAGLBR.E ARl HitabEe rfduaR! aaeausyflheety 171The
conposi tion COfT'pgl S ng e i nsul | not rop%s% e {3(852 ?ﬁ%#{gg‘%‘% %{ng qegseby t he
present inventi GRuBARICHR oo reaterE diug 0% 57 Hg 1 odd P AR "PEr educe
body fat and tr eafibitg, olgal indsitelamed, dhiskepsesty fesupEme! serpeninge supprethe
native insulinotropic,peptiSern ANSLelal fugd B& 16ANDIRE bifaE hauwuaef ul for
maxi m zi ng the tah%r%?f %Igt%ipc ngﬂ:ect,%gn otﬁs‘%f -rel a@&dﬁiseasiﬁ. ridet{
Description of SlaoPReRIFgachegPEirsreated Rlood %‘?Sé’brﬁ‘ SHOWMHE 8" 8FFY S&cy for
reduci ng body weicgliés tbreaiddodrugs leeing bObBR@Y @diefficacyr aph showi ng changes in
bogy fat i @éob/ OQ}er%E_ed;ho[brlgx%]e B segrete?j b3 d@fsah iﬁbfm,rwn&ﬁﬂ@ ﬁﬁﬁb@ﬁw for
reduci ng body wej in ani ma%. els;. [l [ . ;ﬁlﬂg ng
the efficacy forbl%é‘H]EFé}Sr?Bd BEHR S misnﬂmzﬂg EP}%%%;; mg?\%ﬁﬁn oP gifeadbf B e !

the glucose concentration in blood. It is reported that GLP-1 has the effects of sup-

pressing food intake and reducing body weight upon administration to mice {Meeran et

al, Endorinology 1999;140:244-50), and these effects were shown in both normal and

obese mice, indicating its potential as an anti-obesity agent. However, GLP-1 is rapidly

degraded by the dipeptidyl peptidase IV (DPPIV), and thus its potential as a drug is

very limited. On the other hand, exendin is a peptide that is found in the venom of

Gila-monster common in Arizona and Mexico. It has similar physiological activity to

GLP-1, but resistance to DPP IV, showing its possibility as a therapeutic agent for

diabetes and obesity. Exendin is commercialized as a therapeutic agent for diabetes,

which is injected twice a day. In US Patent Nos. US6956026, US6989366 and

US7115569, disclosed is a method for suppressing food intake using exendin and

derivatives thereof, in which the efficacy of suppressing food intake is demonstrated,

but the effect maintains for 6 hrs after maximum administration. For the treatment of

chronic diseases such as obesity, it needs to be injected into a patient several times a

day, which is still difficult for patients. In addition, the exendin derivatives described

in the patents exhibit differing efficacy, dose-dependency, and duration to each other,

and do not show superior efficacy in suppressing food intake to that of native exendin.
Disclosure of Invention

Technical Problem
[4] Thus, the present inventors used a preparation method, in which an immunoglobulin



[12] FIG 5 is a graph showing the efficacy for reducing food intake in ZDF
rats. Best Mbde for Carrying Qut the Invention [13] In accordance with an
aspect, the present invention pertains to a conposition for treating
obesity-rel ated di seases, suppressing food intake, or reducing body fat,
conprising a conjugate that is prepaged by covalently |inking an
i nsulinotropic peptide with a carrier substance via a non-peptidyl |inker.
[14] As WES80HP69%83 n, the term "obesity-rel ated di seabeSKRWEIBEsel ect ed
fromthe group 4 WD 2009/ 069983PCT/ KR2008/ 007074 consi sting of overeating,
bi nge eating, and bulim a, hypertension, diabetes, elevated plasma insulin
concent r at i dlasggidms ndri-peptidyl linkemnens anhygyERATOpICHERIGE arpepvalsslly Enksg fr ome,
insulin rFSie%hﬁﬂﬁé%ﬁssé/ﬁh@dh@dﬂlﬁx n&ﬁﬁﬁ%ihgﬂfe%ﬁﬁ&tﬁﬁf igaféw@e@@mbagmf-ﬁﬂeeﬂkux, _
arteriosclerosjs, hyperchol esterolem a, F [yr.i al O, ck pain,
cardiac hy pé‘?sflb‘l%rﬁﬁ%gﬁ%m{geﬁ‘@ Oiglﬁ{n}a}l%% e “ﬁ%‘é%‘f‘%"g‘gﬁ@&ﬂaﬁ%ﬁ'g@ t!ﬁ&gtp hy,
nonal cohol i ¢hespriagoheppritila, excadititodessauinapisEyd esdd-4 Wil PHEV9Gfsti ¢ ovary
syndrone, ampg \R8mHdPiRiat sronb tRnthesky daRsHd probhAt&endh-d@apeasd bpcl udi ng
those with a desire fItg%kose e lglht gg; 15].As Jused herein, the term
"i nsul i not r SPEVPERLS e FEN SR EEPIBE e S SIRY AR 1 n= S i not r opi ¢
functi on f ohispédrestridigs plegarsy by medifisatipn @f tha &-expineksaniasgiofr WHBING n in a
gan_cr e?_ti c Qéi?i ghps, ?lﬂl%%z@»@.@gtﬁ%%&%diz{m kvgtﬂ%xs?l}eﬁbei}:&ﬁ}@gﬁ_ﬂ h@&i:&gﬂﬂi st ¥ E
erivative, a fragnment, and.a yarian n refe : cagon |ike
bept | de) - 1. TR ke Rk B RO R FURS of mEPBr P985 The
i nsul i not r opitakepepdin-deo derianaificifzagt thereby peroplemts thapeeant oieltiona deri vati ve
having a Che["@cﬁﬁHaXSMi aed N-termnal histidine residue, or a derivative
having a chemcally noditied am no group of N-term nal histidine residue.
In addiiion, ltinan oliest GRYE PESOE KEINRIINPAVER 2 EQBAFHIIOT EFEIS OPS™E pept i de
prepar ed by r&athsdibdasts] appredalgagbodintake, ahd sandingbodyffatorenpisingmr e ami no aci ds
into or from.t. I V. i i jf ti deie.r prepared
by al Kyl at | oY ey SRR b (AR sl TRl B RE e D EP e o
aci ds in theuhs@nge e pepit PREdY Al ef ers to a peptide having native
activifpy. Exaympheshedbbithef éx@rdém idemionax prodide-adnaligrd foatdatieg iohslitpde, but
are not 11 M ad: Q.. X apeBNAOHRAAN RIBRAL bd!hobydehgbpdednt er mi nus or

substitution w 1-nat ural® am no acitd Norleucine, "which is disclosed in
WD97146584, PeENEPAPEYAE B§SOHBEA g substitution of non-natural anino acids

such as penidwinysddimis IABERrol i ne, and tertbutyl glycine, which is
di scl osed in_W99/07404, and, exendi n. anal.ogs .havi n\?gg sho(%t er am no acid

sequerlde t hadis FRERPOSHION SRTRFEERNAFHINBYORIGFTPIAT CHTRats PEn &%%r ni nal
anmi no aci d pesindisgsntian dxiehiernté rifanall ogprdstivi fogd substth ragusedivdniat ot her
amno acl dsneé{’{ﬂgsﬁbsﬁj}-‘?eigbéﬁk%&%ét %%&i@@&n@é&&ﬁ@ﬁhwﬁm@ﬁbﬁ%ﬂzﬁaure of
whi ch is incorporated hereln ,b%?@ﬁﬂe.rence in.it entééref%% %%'t ref erabl y,
the i nsul i nGRFePicehpEYPPYULIONS FTG g i R R EY R § e.”Fl?ll n
parti cul ar, reidase! disesaek.i not ropi ¢ pepti de derivative of the present invention
may i ncl udega. i RV k renoval of the N-term nal am no group
(Desam no- hﬁ?ﬁ?%ﬁﬁ‘éﬁ@ﬂ%{){@i&fﬁh&%ﬁ% vative thereof pr eg}gr ed by
subst i{8ut i onFF. ltihegapi sowirohpetficady fer yugingoply yeghpnEbeb aitsy dr oxy
i m dazgpr opi fty h-d8Li¥@iHoweg ching6 i MRl iratén shes @@k: prepared by nodification
of the am no ﬁgug' W th two ngt hyl r35| d es (blgidrr%t h}Qi' rqlatain%){all-deri vative),
a derilldt i ve I hercdeapt ot b SIS deS TUTEn o6 M8 Rt e fial  ami no group
with a carboxgdls;group (beta-carboxyirnidazopropionyl -derivative), or a
derivatjve thRY aqf  WabsHoRRMMAE ctfiback 6 BORIIveGy 0 @Y BF aits; Whe am no group,
'n Wm[%2] ! hePI%l.%qg a (g:r%;g}Ps r(])w%];g thlé gf%rcggyr}gij reglllc?ntglfgécﬂ%take in ZDF rats.

Best Mede for Carrying Out the Invention

[13] In accordance with an aspect, the present invention pertains to a composition for

treating obesity-related diseases, suppressing food intake, or reducing body fat,

comprising a conjugate that is prepared by covalently linking an insulinotropic peptide

with a carrier substance via a non-peptidyl linker.

[14] As used herein, the term "obesity-related diseases" may be selected from the group



5 WO 2009/ 069983PCT/ KR2008/ 007074 residue is renoved to | eave renaining
only the imdazoacetyl group, and other N-term nal am no group

nodi fi ed-derivatives. [18] In the present invention, the insulinotropic
peptide derivative is nore preferably an exendin 4 derivative having
chemcally nodified Nterm nal am no grouyp and am no acid residue, even

nore preferably an exendi n-4 derivative which is prepare or
substltut|ng‘W¥€’aWBﬁﬁ ani no group present in the al pha %g?%g%&%@%%ﬂ@

N-termnal H's' residue of exendin-4 or by renoving or substituting the
al pha carbon.

f
<e>, desani nohi s"tofiﬂ?%gé’g(%e&?aﬁi grb?rﬁ%r %%é%%ﬂ ijﬁl}f)%n Wﬁrﬁér&g%&géﬂﬁa‘ﬂ&%gﬂeﬂﬂea‘a> to
N-term nal am ncplgn@upsuhbg@ra:h@tmt@&sy’mswru@g@tﬁxpc@p ypegwéjﬁemlgh n’ﬁtaéjp_}qrc SRERBEN- 4)

prepared by s Ubslhéutlﬂtrés%'fhn@é q)&h@ﬂ@%ﬁ%@;t}gfm s frdesaphayaht @Xiyik, ageidasplerosis,

cubet | tuti on of DRECRHAR G Bup A TR SRR PE il RIARA bbby und te

di net hyl - hi sti dwenMMEWMW@&@H@@HW@OHE}C@M?%Eﬂ eREE FUERYIEHZOf t he

am no group W t hyi{iQs el E)Ml'ycfsﬁ@ b&iﬁ'ﬁ@ndﬁfmd BAIHAZ edtgetsyihitieiesa beitg-related

(CA-exendin-4) w.thre vaI car.hb f.N-termnal histidine
resi due. [19] <gdsenses WE‘ S&I‘lfl %Slfeta?osﬁgvelght des-a (DA )-Exe

ndin- . CHZ5H C Fﬁ@acmsdé h¢rb1n0the term msuhnotroplc pegtigle” is a peptide possessing an in-

- hydr oxyi m dazopg,QRiR¥! fitd¥ibn B @RHdImE dhe synthesis and the expression of insulin in a
pancreatic beta cell. These peptides include a precursor, an agonist, a derivative, a
fragment, and a variant, and preferably GLP (glucagon like peptide)-1, exendin 3, and
exendin 4 or derivatives thereof.

[16] The insulinotropic peptide derivative of the present invention is a derivative having a
chemically modified N-terminal histidine residue, or a derivative having a chemicaily
modified amino group of N-terminal histidine residue. In addition, the derivative of
exendin-4 or exendin-3 refers to a peptide prepared by substitution, deletion or
insertion of one or more amino acids into or from the native peptide or a chemically
modified peptide, prepared by alkylation, acylation, esterification, or amidation of one
or more amino acids in the native peptide, and refers to a peptide having native
activity. Examples of the exendin-3 or exendin-4 derivative include, but are not limited
to, exendin analogs having partially deleted C-terminus or substitution with non-
natural amino acid Norleucine, which is disclosed in W097/46584, exendin analogs
having substitution of non-natural amino acids such as pentylglycine, homoproline,
and tertbutylglycine, which is disclosed in W099/07404, and exendin analogs having a
shorter amino acid sequence than that of native exendin by partial deletion of C-
terminal amino acid residue, and exendin analogs having substitution with other amino
acids, which are disclosed in US 2008/0119390, the disclosure of which is in-
corporated herein by reference in its entirety. More preferably, the insulinotropic
peptide is exendin-4 or derivatives thereof.

[17] In particular, the insulinotropic peptide derivative of the present invention may
include a derivative thereof with removal of the N-terminal amino group
(Desarnino-histidyl-derivative), a derivative thereof prepared by substitution of the
amino group with a hydroxyl group (beta-hydroxy imidazopropionyl-derivative), a
derivative thereof prepared by modification of the amino group with two methyl
residues (Dimethyl-histidyl-derivative), a derivative thereof prepared by substitution of
the N-terminal amino group with a carboxyl group
(beta-carboxyimidazopropionyl-derivative), or a derivative thereof with removal of the
positive charge of the amino group, in which the alpha carbon of N-terminal histidine



(i m:dazoacet yKCA) - Exendi n-4) (di met hiy1-1- tidyl (DM -Exe ndin- 4)

.CH2 -00Ce-e" C-Peptee 8 eta - carboxy- irnidaropionyl (CX)-Exe ndin- 4 6
WO 2009/ 069983PCT/ KR2008/ 007074 [ 20] The carrier substance which can be used
in the present invention is a substance which is covalently |linked to the

i nsulinotropic peptide via the non-péptidyl |inker, and remarkably
increases the blood half-life of the peptide, and ca d fromthe
group co%???’%&gsaf an i mmunogl obul in Pc region, sergﬁqpf(g{lﬁ%@%ﬁﬁ@?’ﬁ
transferrin, collagen and fragnents thereof, fibronectin and fragnments

t hereof, and PEG. and ferabl y. '[R(ZH |.] i Jhe term

"1 mmunogl obLfFﬁi(%}elﬁ%rerm g&?%tn'leagg?el%aéﬁg%%r I E(?[glrdg‘?%: %tght%guzf glgio(ggeirnl\t hat

cont ai ns t heereeg) ymitoadrerpraeiifiedrderivélyiedbn 2 (CH2) and the heavy-chain

const anfg; r egi [@AheSprésehiBhvedtion hd iRTAQE paiebiide, deeiadiveds moretpiefendblyiaabl e
regions of the he .and | ight, chalns,. Lo [ -, | .region 1
(CHI) and t heéeﬁﬁb%&%vﬁgfenhdgglﬁscp %Hrlf? él&engl?%}]ﬁgdlﬁ?%gd?%?‘ lntg ﬁg&?%n’?r%h%oué]loobul in. It
may further dcidobudie. evehimegepregpbringrendied REEKALY ¢ WAICh Isd¢Retedny r egi on.
Al'so, the i mausagE Subitdling Hagianmdio drhe PeRachthd OpRNLiboAcMY contain a

art or all of .the.Pc region including the AYES I region 1

(G ) and o piel i e B b by gy S ERL B SORSLARY, T P2

vari abl e r editiireseromortelpeefirallyyes ahavn imglmfog%im%@&ﬂmﬁgsaagnq-t has a

phytsi ol ogiAlc qlhsﬁa%ahr&@ﬁcﬁﬁtﬁgh[%%ﬂ&hab lv¥th SdoRdvhBf tn@Ngemmu b@Mmotghaup, blre- native
rot ei n. 0 e i.nmunogl obul.i regi-on, A r aving a

8e| etion i ni‘ﬁarroéfl' BRRAOPYPY 5™ 18"? t(ﬁghexg H%'H)eprg ar%cgbygs&;;)%%%go%{}gﬁhge of gCI—|2

and/ or CH3. affrat grvep withehidrpyh gl ibaleiaartpsy meigheprapyi-edgadiprtesent i nventi on
may conpri secklexdnditid) L by sabsabiRiod OFhe Amird &bl HRINEEAbERTBu domi n,

2) a CHL donmin d.%‘é-)g&o 3) ..a 1 d in.and. a C113 domain, 4) a
Cl42 domain d%ﬁhﬁgﬁ@y%ﬁ%‘gﬁ%?f'ﬂw%%ﬂﬁﬂ%??‘%‘ﬁg\gwogﬁégg’}l 9 élhre &"donai ns and
an i munog! ebulpiwithitivegeeting iisdnes( orimadagencetybereofinthé Awegdinriegithn) , and 6) a

di mer of each,dQn® dpHafcabbeoNMimhAkfisoRsE@t regions and the

| i ght-chain constant” region. The imunogl obylin Fc region of the present

i nventfitgh i ncl udes amative am no acis segﬂélce, and a sequence derivative
(mutant) thereof. éﬁ’aiino aci d sequence derivative is a sequence that is
different fromthe native am no acid sequenc‘kpue to a deletion, an
insertion, a non-cqggg?@ative or conservdtiye Substitution or conbinations
t her eof of one or nnreogg%gg acid residuesH’F%ﬁﬁﬁxanple, in an igG Pc,

ani no acid resi dues ’knpwn to be i nport ant in%binding, at positions 214 to
238, 297 to 299, 318 t® 322, or 327 to 331, may be used as a suitable
target for nodificatjon. Al so, .other variou Lvatives are possible,

i ncl udi ng anthEﬁﬂkgﬁmgﬂAgﬁW%% capﬁ@k@x@ﬁmgggﬁggéga@ di sul fide bond is
del eted, or certain amno acid residues are elimnated at the N-term nal
end of a native Fc fgrmor a nethionine residue is added thereto Further,
to renove effestor (functions, a del étf on y joccur in a conpl enent - bi ndi ng
site, such as a d ,rbiFding site and an (anti body dependent cel

medi ated cytotoxicity)lsite Techni ques of preparing such sequence
derivatives of the i ogl obulin Pc reg%&qﬁhre di scl osed in WO 97/ 34631
and WO 96/ 32478. Anino_ggi@ exchanges in @cerWﬁﬁmand pepti des, which do
not generally alter thf aftTvity of the proteins or peptides, are known in
the art (H Neurath, R® L. HIl, The Proteins, Academ c Press, New York,

limidazeacety{CA - Exendin-4) {imethiyi-histidyl{DM}-Exendin- 4)

M
{e> jf’

J

LHy
D0 Ca
R
H %—Pept‘ﬁe
0

‘beta-carhoxy-
imidazopropionyKCX)~Exendin-4



7 WD 2009/ 069983PCT/ KR2008/ 007074 1979). The nost comonly occurring
exchanges are Ala/Ser, Val/lle, Asp/Cu, Thr/ Ser, Ala/dy, Alal/Thr,
Ser/Asn, Ala/Val, Ser/d3y, Thy/Phe, Al a/Pro, Lys/Arg, Asp/ Asn, Leul/lle,
LeuNal, Ala/du and Asp/dy, in both directions In addition, the Fe region,
if desired, may be nodified by phosphorylation, sulfation, acrylation,

gl ycosyl ation, nethylation, fanmesylation, acetylation, amdation, and the
i ke. The af ovenwnnsdssed Fe derivatives are derivatives tHMIYKRQWEDIZ74 '
bi ol ogi cal activity identical to the Fe region of the present invention or
i nproved structural stability, for exanple, against heat, pH or the |iKke.
In additi on20lt hes@hFearriesghbstmcoudichsarns aphiadhy PEFANHEYEIAON i TESRRCS "R

from humans and RicBefer@RiiRBddSo HRGhdigthMepeowptidgaatis, noswepklyl ilee and abbi t s,

haret oS, Ll 20 ISR BL G ly INC5 BECRIMLIANLE, of SRR NES

t her eof, obt ai nel 1t _ ani nma m Cr oor gani Sms.
they may be obt agmeplcdnsiownsoimatinvanesiohytp gr s, serwy albsim UpRyeiRgoldagen
i munogl obul i ns irqumlghiéﬁiﬁ-ﬂle%of,%i‘dfﬁl:tirpizﬁ&fﬂgﬁlﬁﬁts ateebof,1ae@ PEGQardheeretablyan a

proteol ytic enzyne. i.n di gests.the native i I TN ab and
Fe regions, and %B‘é‘i"%ﬁg ?lgh'gc,%«%{{’ n'rs_réeé3 MRS lﬁuﬁ?%gﬂgﬁg%gé%?%n agygeglthlg%ﬁénd
F(ab) 2 fragnent siefefheserdieiagms persaingiie beavy¢hjin cprsthnt fegion dyGnpl28d theohegtye
excl usi on chr oma¢agy RRGYnt tridrSPICAE ot iRmupSBebURhed:RTuahis Yhe ariabeRsidieni ved

Fe region is a reconbi nant. . nogl obul in Fe region.t [ ined froma
m croorgani sm | egfﬁﬁyﬁl ]%\g,htgﬁyém’l’ ﬁ%‘?@lﬁ%"g roat I?%&%é 5 éoéﬁmg@”(ﬁ))fsan;a Eltéeaif@ ggléa%[

i nvention may becdnstattivegiérot (6:0F ofthe/inmguneatobylén. St fuaheriiprdudejainas ag@en Zugar
chains conpared 0 névPRhiiN Sods@hiMeRion A€66, eRSIGMSBgRbuIH TR BSiof 6NPapRsknt 0 t he

native form or yay be in a deglycos d.form .The.incr ~decr e or
removal of the ilﬁﬁ%‘ﬁ‘B‘Q] F@Bﬁ‘i"?tﬁngé’x‘% ﬁbél' gft:[ﬁ%gcnlggﬁ’ﬁﬁn%uéi - n‘ﬁ? g%zgncg?gg%ﬁﬁ%ds
comon in the artegioshdGyasndloctheifhsahainsetstrd! regivnd rifynatcert fatthorriahe a
genetic engi neer jo g, RRNOtkalehiadioh e Mafik ORNEE s S Has 1 BBy sice@eaR fundfiors ugar
chains froman Fe reqi on.r esul %s In a Sh@%ﬁe det%r egﬁg&hgmplgncg ng./ffinity to
the O q part of TR FfladyopPawele BEMORERTE “ERd "2 "YaIPEA5E b 1 oss i n
ant i body- dependemrtios elaly bere fiaghed hevingt ddetiintiy a gelapglydpempmtiord fetaieing
cytotoxicity, thgreRydiel of (GUsIAEICHINESAS SR Mk FEHOBINTERONSES! thelpiiend. | N
this regard, an | mmnog%obul I n Fﬁ' regi on.in (%gc&og%gyc S%’hqta%gal%{ac

agl ycosyl ated f oFHTHEY ™BECHBREe i Fabl ety e OB 8t 6 “URE" ot ese‘i‘ﬁ
invention as a dicgica)z Cek donfsn esledCivedosia, 3t h@ai@fﬁﬁlﬂ@@gﬂ%%waa‘bi“b%"

refers to enzymethGalah m8ARY5 @gnﬁfﬂg%ra JoRibetali@S of 0o B ABr®mMagiaddan and t he
term "agl ycosyl ati on’

neans that an Fe regqi.qn.i.s produc in,an "

ungl ycosyl at ed f%??ﬂgwulé“alﬂ%qﬁ?’?%?o&a pﬁFtéofng)f Ih§ngﬁee%%g’ta%g¢? H%neéto M hand,
t he | mrunogl obul domafeoftegficovy-thayn drastdetrigiens apd gin lizghhelnin wpstrtregionAltral s
i ncl udi ng covs, i&%ﬁ&éﬁoﬁmn%r?gawﬁamé grokint ?vedﬁi@ﬂ&kﬂdﬁsiaiéﬁﬁfv_s aﬁlgﬂm agMi nea

igs, and prefera umans. I n i 110 e, i ogl obuli.n_Fe regi on ma
Eegan Fe r ggi on FHHTCS 8MHRITVEG® ??rbvﬁ'fl}'eg%}m?n%ﬁ ETirfr‘]’g}U, T HGE N SF%Wflceo? t hat ?/s
made by conbi natdedmsive iser qlienos thyib diffbsent fremalss natipy afugp apidyequercejdge gy i ved
from1gG or | gMgeWabg nliSe RTBNGdhN@nsERGk vAB DM atiPE QlbetitiSon ¢ cBuBRBLds 00d,
and nost preferably ' j

fromlgG which is kno t o _enhance .t half- .8 WO
5009/ 089983PCT/ KREBUSE BEFATTAT FiSS i6( fFﬁ‘“ﬁ‘&%"BF’ﬁ‘&’upﬂegmpaﬁ’olﬁéﬁ:ﬁs@&a‘il e ot her
hand, the term "reddrdsk kaivromn'be iraporiaseid birsiine. o, popitienss? 18 iag3% ¥ Y eedPi dé 4o
encodi ng si ngl e-hai Rk PAHI0GLERULdED A P8 s 1iR Bl @ Set O hdIFiRANE A, Giher ar e

linked to a single-chai.n polypeptjde of a different origin f.arm.a di mer
or il i et - Thanps CHV AR B iah (Tetearg THREHLR Rl R b G o
fragments sel ectddifidedmd heleigredug cennis instriongidoésidugGupelimingiad methe NgM Pc, |1 gD
Fc, and I gE Fc fr agmeol Sor . iiGvd &Y ftm BY PhdefhioniRSedi@Rds NRE@IHBretd B 1B At

sequences  encodi ng two_or pore | nmunogl obulin Fe regions. of .different =
origin are presdRfOYeFIEeE] %Ft&?&@éﬁtgﬁmﬁﬁw%ﬁm ‘iaﬁ%?@%g’f‘%‘ﬁg e S‘fcﬁgs
present inventi arClovandingistetanpes ADCChiabtiibady depeadqrossi hédiatedidyaetotisity) didtai n’
hybri ds may be ' of QU ORI NS o : 8NP
consi sting of Ccljlf]?.e _ ?O%ﬁ&glﬁég%ﬂhﬁs fenl %é%gefﬁhfgiﬁg?ﬁog}a&ﬁm%Fe and

| gD Fe, and may Wﬁ%@dt“h‘gorﬁﬁﬁj'éﬂ'%@\%%- %ég%‘{“ﬁ@‘rld %ﬁa&?gef P& vi ded
into 1gd, |gQ&,anl g&didesndihicy @4 neutrabaly ey thendtitityef pregaeains dpreghidds ome

 ncl udes combi nat,gns, A0 Ve fign, e BRI TERRIA REhagh PrEQZNARGOHICH
subcl asses, and nost preferred I's 'the Fc 'region of g4 rarely having
effector functions such as CDC (conpl enent dependent cytotoxicity). That
is, as the drug earner of the present invention, the nost preferable

i mmunogl obulin Fe region is a human | g&4-derived non-glycosyl ated Fe

regi on. The human-derived Fe region is nore preferable than a non-human



present invention. The non-peptidyl polyner which can be used in the
present invention may be SMCC (succini m dyl

4- (N-mal ei m do- net hyl ) cycl ohexane- 1-carboxylate), or SFB (succini m dyl
4-fornyl benzoate) which can be covalently linked to the am ne and sul fydryl
groups of the peptide, but is not Iigited t hereto. The non-peptidyl polyner
may be sel ected fromthe group consisting of polyethylene glycol,

pol ypr opwleneygbasol , pol yvi nyl pyrrolidone, copol ynmepstaRzm@smzbmane gl ycol
and propyl ene glycol, polyoxyethylated pol yols, polyvinyl alcohol,
pol ysacchari des, dextran, polyvinyl ethyl ether, biodegradable polyners
such as PLA 1opo| Y¥d @64t c6mmeildl ocaimthRixGAnf ok hadldr cvgilipcaii/@luadhd) , i pid
polymers, chiti Wi oRJ i i i preferred
s pol yet hyf%ﬁef*’i%fﬁy e Aokl BB R DR A0BPl el BB 2 2t and
bei ng easi | yssprletvdiee bewld tln it/ Gland Rep/Olip Rofedizsetiony I 3ioad8y s n the scope
% ot Ee_ pres &@giqﬂ,mét@mddp;ﬁmy b2@bdifiP¥d pHsgiosrated, antatp, esryhfiot, hdywe 3 j ggat e,

ich is contaj.ne n, t.he .c i y { e i seases
accor di ng. t 0 EHe: B abPR ISR ARLh Bk, hRREb I ERERE I ] The
i nsul i not r ophestipeegtbcderivetives e derivetivs DaybAE dReUogith 2IViS iR IFHYF 1 i nker,
Eir e] di scl Oslﬁlié régbr%/&ﬁﬁé ;Q@s%ﬁt]?iﬁvenﬁﬂﬂoxf iepr@se rhediriytabhiey, fal dxonplaggBasimul a | .

25] <Formula 1> [2 27 ereln R . - - Wolr

consi sting JF Rk er‘%L %Fé‘?%{%%‘?’?ﬂ_ea? rﬁnrgk%ﬁrﬁ%}g?% %?ﬂ}&gg%&é? ﬁ)l/‘%rf %
i m dazopr opiisard fram hymats 20debesAniaHinpBlias cal b R3S SHGaPEpr 8PiBny| , [ 28]
R2 is sel ectygflsibhOmistah@ g@hAUReC BNGih St B ntHinaniitd? deriv@dvanteredtyshiaifedd] X is
sel ected fr%n1the &quf S

G uSG - Thr TR RS ria i S Sy e TSI A g- Leu- P
h e-11e-d uaTepvdisumogehulid by-iglinprgokenmspeglepulinnframppmapppanppy- Ser, d y-
10 WO 2009/ Q62986 @Q@&e@l@i@l?élproteolytic enzyme. Papain digests the native im- .
du-Qy- (T;hgwgé@g@gn%{ﬁ;ﬁﬁ %c{;fcudegﬁg% Yidesilebarer Eutts § e HlodiacVdh - Ar 9- Leu-P
Ser Asp- G y- BhpF Phrel Fihir). Segmenesp Thaese figgnens igphbavipiecieds-fey axamplg. (®ske val - Ar g- Le
u-P he-Ile- %&ﬁi{&{b‘}%&ﬁh‘tgg{rﬁiﬂz@T@gﬁmgcﬁg;f?pg.S&éfersfﬁl’y; ﬁmMnagsl—c&ril?écDFH’e@ioi?r o Se e
0 i oSk S oM OGP ECRIS) S Rahek Y Shfngllpfign [31] 7 15
non- pept i dyladdifiork ére, imandogl@giin e regiempfithapierew ipvagripHh mEy be [i3hq form of

having native sugar chains, increased sugar chains compared to a native form or

decreased sugar chains compared to the native form, or may be in a deglycosylated

form. The increase, decrease or removal of the immunogiobulin Fe sugar chains may

be achieved by methods common in the art, such as a chemical method, an enzymatic

method and a genetic engineering method using a microorganism. The removal of

sugar chains from an Fc region results in a sharp decrease in binding affinity to the

C1q part of the first complement component C1 and a decrease or loss in antibody-

dependent cell-mediated cytotoxicity or complement-dependent cytotoxicity, thereby

not inducing unnecessary immune responses in-vivo. In this regard, an im-

munoglobulin Fc region in a deglycosylated or aglycosylated form may be more

suitable to the object of the present invention as a drug carrier. As used herein, the term

"deglycosylation" refers to enzymatically removing sugar moieties from an Fc region,

and the term "aglycosylation” means that an Fe region is produced in an ungly-

cosylated form by a prokaryote, preferably E. coli. On the other hand, the im-

munoglobulin Fc region may be derived from humans or other animals including cows,

goats, swine, mice, rabbits, hamsters, rats and guinea pigs, and preferably humans. In

addition, the immunoglobulin Fc region may be an Fc region that is derived from IgG,

IgA, IgD, IgE and IgM, or that is made by combinations 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-



[35] In addition, the pharnmaceutical conposition conprising the conjugate
of the present invention nay conprise a pharmaceutically acceptable
carrier. For oral admnistration, the pharmaceutically acceptable carrier
may include a binder, a lubricant, a disintegrator, an excipient, a

sol ubilizer, a dispersing agent, a stabild zer, a suspending agent, a

col oring agent and a perfune. For injectable preparatio

phar maceut i cat?y %"%(868%% able carrier may include a buffer:}ﬁgﬂgﬂgg%t%my
preserving agent, an anal gesic, a solubilizer, an isotonic agent, and a

stabilizer. For p\reg" 89%{%%% Pnsdﬁjgo rotEBP 'Cﬁtathe gtﬂ%pu}gihé th h—ﬁ’ nGOH&%HOn as used

pharnaceutlcally ac I nc ase, an eXC|p|ent a
| ubricant, and ahgsieseqaps dhat P&@é’ﬁ?ﬂdﬁﬁ@oé’ﬁ&ﬁlﬁﬁ]@é@ﬂné‘é{nué?ﬁ%%@ﬁ F o758 of he
present i nvent | Offe BERYE (b%n‘f £t ukaatied sinfle@hin palypeitile of a didfsageorf i nsfoima

combi nat | on Wit Ny, LaeA0a &Et@ﬁne%}?&%ﬁ%&%h& ok YorRE6 GRHARLE, fidfd | o7 S-

For exanpl e, ford%l? n| stration eutica n%>05| tion may be
formul ated into ﬁr‘wﬁleets§ele‘tt¢d)&1ﬁré§he &!’%i’s‘t?!’@@mgé’lf 186 Fo lea lspeNsio kD F‘”sy?‘?‘hps or
waf ers. For inj egmia|f@g;@éﬂpam1atdr@tnaybrtdﬂasmb@irmeuﬁeaﬁemamqmsestemﬂmgay be

formulated into nit dosage f an
ampul e as al si ngtIWé)Lclaalggoée ol 6%10 utm Fet 1ons adrﬁ'fr;r;g%:ﬂeth)i[ig ﬁg&‘aﬁggﬁmﬁ%{

al so fornul at ed dhainomswheglptnis chwpeﬁstheﬁesent HBP®ICs, Vasions @Pe%éﬁ‘%'ﬂﬂ‘@@eand
I ong-acting p(rjel%rsﬁtﬂt: lomt is an&aﬁlﬁ%ﬁhﬂ@ﬁmﬁ&@&mﬁ%ﬁfﬂﬂoﬁis teoffoudt &lﬁndx‘mrs:%lbﬁéd t he
exci pient, and t uent suita t r t r ti,ens

i ncl ude | act ose, th%gtﬁrgf%]@ Cog%sélrngé)he %(?“glagg% %P}t‘gg i %NI[ i:? IERF@ P
erythritol, mal thdat Igléfaraeﬁ mag drebldg thedbltﬁrfegl%n Ginvibe etherdundt!e® is ddred um
phosphate, cal C'tH!@I i'I§@qu GSend lgm%ﬁfbcld‘s'&tsl‘%h&ﬂ bredeasi@yentive oOREyS t@h | ne

cel l ul ose, polyvi.n rr e

propy! hydr oxyber ‘E‘%ngmfiiﬁ'!% S#E‘aﬁ(\éﬁg {?FS%TE (lﬁﬁéXnéfr'] éﬁ’?ﬁ%@% Gnf gnosy
addition, the phacfraebistiedalrsior olieGt oy hmsvg «P@cﬁ%@rmﬁ%ﬁﬁ%ﬁ% er s,

anti - Coagul at i N aenRhe d&;&éﬂﬁérﬁ @xlchwmﬁdtentssme pekfcuRBof thiygteqnt | Septi cs.

The adm ni strati.on dos r maceut ition of sent

i nvention can bentfé‘tl‘e‘?"ﬁ?eﬁe?ft erg %’i‘““roélioglﬁ dﬁcf ngtggtssah?lnc u%&bse ﬁg types
of diseases to bentgwatyduded Bomiinhstheduingmderdigd &6 regionds pwrg ripferag eai@f?éla
gender, weight apgd. h%ﬁt\éﬁﬁéﬁ\béd@f: rdofi, whicﬂe@s;actﬁb@seaﬁghslmahmma@d

conposition of the p egg%ntﬂe ing%ﬁl?eb-lg%gg}shas %)égﬁllt ! ?orHu tgol'lltroq 2 Qibdd P é?!.ll){SP

efficacy and ti tcét’ﬁ'euin uce Gm ni Strati on quency
and dose of pharthoegen.cal drags conpri sing the 11 WO

2009/ 06998BRET /KR2008/ 007074 corrp05| t| on of the present invention. [36]
[37] The i | i nat tide c ate cont ai 0§ tion of
the pr esen&irnve E?tgf?rga‘? Om OSI%KD (ﬁtﬁe éeﬁ ' iégegltl(r&ggg i ﬁf f ood
intake in a nuctsuhmopierpetatﬂ@uﬁhnlﬂ?ﬁ%th@ h?é‘ﬂ@feﬁtibs\ﬁ@ct? ﬁ@tﬁlﬁoﬁd@?‘ﬁbi Bnkse gif de,

thereby being usgg .0%-pt i&&@i"%ﬂf&e&ﬁerﬁh%@l@&&&aSiﬂQdﬂccﬁﬁpc@b@SﬂEI}610and acute

coronary syndro ion wing to the effe pres ood

i ntake (appeti téo’glﬁi)%ﬂee%ogwﬁ?t mdl‘t‘ﬁ%g Ii"‘%soﬁ FRoPepT %ltsq]tnk‘?jde&c%% ﬁhéa}’?%ﬁ can be
used for reduci mgnipeptidyl Gtkeswhich sgn Wﬁfelgtt@fmfp‘*eawm%%wé h@‘i@ﬁuéheﬂliﬁﬁl t he
treat ment of Ob%ﬁ—h&Nre%Q pﬁQﬁﬁ nétﬁh@iq%dlrﬁtbtslﬁﬁﬁ%ﬁhe fﬁlhlﬂmbﬁﬁtu@pdpﬁﬂe afdl thody

i)

fat is needed, but. the | 0ss ofyt an tissu t tel d's not
preferable. Si n(‘:émt’:ﬁsé‘%i’té%{’ﬁ DY © ﬁ’ﬁggy %%ﬁ’é‘fe httbé)nnghrLﬁgj’st}é %p egp?yilct)%l%e“

bone, connecti vehirigsired artbatdt ie cheninal feampeund awsg i‘eldetg@ g@qupﬁ ppable g C%‘ody
mass i s believed,fpqbgndias & btt&e@caﬁ%ﬁtﬁbsﬁﬁ@é&lﬂeth%ﬁ&ofrﬂdv}ﬂ@{ﬁm eMinght | 0SS

due to appetite su re55| 0 ositi rdin t nt
i nvention | eads r‘taﬁ O‘fpe&ﬁ?}B'?‘l BYI% ﬁ%f% Fgm"? %“a‘ﬁ%%& gzﬁgls agkllft’tglerhjﬂgdrg ?%g
ti ssue, and thugrdupnatbotrmdasf the V@T—pemdﬂdimk@tnmaﬁ’faémﬁamﬁ@r diffgeent. E@lat rrent of

obesity-related Q 9mon5§§tdﬁttﬂﬁe%Htap%atertstﬁttbteﬁaergt@t;patmetﬂdo@a aﬁUCh as
G.P1, anylin, and exen

n raj n their eff r _sup
appetite at a sﬁtﬁiﬁ}tydﬂlﬁ%‘ﬁ’l prropienE a{d%il%jefgll?%’ %ffa'tb(-‘flw(i fﬁ%%lyﬁi% SHTE F%‘ xhey have
to be repeat edl ynadhk niastergeehpk or betithends edie mempepsitlylChwkorire pfesbliseleelich as
obesity and obegi.lymE ngoﬁ]% S&tsgh @fsaeéactﬁgﬁdé}@@é’ kt’oﬂ?tarﬁ?@lgnaﬁﬁﬁﬁde%%@o@lbugat e

contained in the conp Ion o prese i nven mai nt.ains its
efficacy at a | W@@H@e &8P %ﬁ‘&elﬁ%‘%@m{%ﬂé’ﬁk}“&‘ﬂf‘% AFTTYRYVE- i ST

t her apeuti c ef f idedeive ;3Pbe sucdiBimilinl pacpioretameieoxyi sutvis midyl, sarvotiheiy! agpect ,
the present invention relates to a nethod for treating obesity-rel ated

di seases, a nethod for suppressing food intake, and a nethod for reducing
body fat by using the conposition. In particular, the nmethod according to
the present invention may conprise the step of admnistering a

t herapeutically acceptabl e anount of the conposition. [41] The term

"adm ni stration", as used herein, neans introduction of a predeterm ned



[45]: [46] [Exanple I] Preparation of insulinotropic peptide conjugate
(CA-Exendin) [4713. 4K Propi onALDX 2) PEG (PEG havi ng two propi onal dehyde
groups, IDB Inc., Korea) and the |ysine residue of im dazo-acetyl Exendin-4
(Bachem Swi ss) were subjected to pegylation by reacting the peptide and
the PEG at 4C overnight at a nol ar rgtio of 1 : 15 wth a peptide
concentration of 5 ng/m. At this tifme, the reaction was perfornmed in a
buf f eri ngvcagemisods pH 7.5, and 20 rnM SCB( NaCNB1- 13) papKa200gadTi4ng agent
was added thereto to performthe reaction. A nono-pegyl ated exendin and

i soners were isolated using SOURCES (XK 16 m . Amersham Bi osci ences) under
t he fol | owi ngxanaikldrenginiindB] Cobavar; nSURGES WHEK thEGiondpe ptalyblitkdenims

Bi osci ences), re:ﬂ:ﬁvé@d 9’9(.9%1@;@19 5% EI"LQ%KR%QQ@CQW Qiﬁfhk[r@% béth @Hﬁsﬂ@ﬁﬁi 2.0 mmin
[50] G adie % ic acid. p ng B: A+
0.5 M KC1) [Pé:ﬂwiw‘éal ’iﬂéﬂt@éﬁﬂ‘?ﬁ%’& aaﬂééwm@& s B iRt 3 e pled with
i munogl obulnofsfeeific tetiveadtfinahproas: peefied e dedictiee slgtlatondf apept i de :

i mrunogl obul,| of 50
ol At 4C BB e R %%%%h?%%*ﬁ.@?%@ﬂ% funge bg;dgqi’%“ﬁ%@%% of 100

mMsil K-P (pHc8veooupsiecdrl W@B%?“ﬁlﬁ?se"ﬁﬁ ‘QYd&G° t her et o.
After the coegalukngfongacblime bbzvmaterghfpiEi;aI&empﬁt%béthra@op@ﬁi&tanmd usi ng

SCURCE Phe %égomallmggqffa?%%r&y rg%(ﬁlg@%oth Lrﬁi%]the%f Med %CHB% ;%Déﬁﬁ Ei( HRL6NML,

Amer sham Bi 6scCI ence m Anin [ 54 100 -> 0%
30 min B ( Apolzmeﬁmm'ﬁg)w igrouR may;be Activaied 5o Kﬂ“ﬂaﬁeﬁﬂ[‘f%ff’upi 1t‘?a‘l“urm SOURCE
Q (XK16nl, An®hisiad0tBispeci piNeas)ene 7]l hitioge cateerchdy abdilabla moiBBY

G adient: r%acté\jezg?égperﬁ?ﬂenusgd gcf%%s (@ ?reg%% Exre uﬁuﬂlﬁ?tro?lc p&gtuﬁ 0'511 M !}ptgé-) [591

[ 60] [ Exanpl 0SS I nsul I not peptl e conjugate in
ob/ ob nouse present mventlon The non- pepndy] polymer which can be used in the present

mvention may be SMCC (succinimidyl
4-{N-maleimido-methylcyclohexane-1-carboxylate), or SFB (succinimidyl
4-formylbenzoate) which can be covalently linked to the amine and sulfydryl groups of
the peptide, but is not limited thereto. The non-peptidyl polymer may be selected from
the group consisting of polyethylene glycol, polypropyiene glycol,
polyvinylpyrrolidone, copolymers of ethylene giycol and propylene glycol, poly-
oxyethylated polyols, polyvinyl alcohol, polysaccharides, dextran, polyvinyl ethyl
ether, biodegradable polymers such as PLA (poly(lactic 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.

(23]

[24] Preferred examples of the conjugate, which is contained in the composition for
treating obesity-related diseases according to the present invention, prepared by co-
valently linking the insulinotropic peptide with a carrier substance via a non-peptidyl
linker, are disclosed in WOO08/082274, and represented by the following Formula 1.

[25] <Formula I>

[26] R;-X-Ry-L-F

© 27} wherein R, is selected from the group consisting of des-amino-histidyl, dimethyl-
histidyl, beta-hydroxy imidazopropionyl, 4-imidazoacety! and beta-carboxy imidazo-
propionyl,

[28] R, is selected from the group consisting of -NH,, -OH and -Lys,

[29] X is selected from the group consisting of Gly-

Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Y-Gln-Met-Glu-Glu-Glu-Ala-Val- Arg-Leu-Ph
e-Ile-Glu-Trp-Leu-Z-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser, Gly-



[61] A well-known ani mal nodel for obesity, ob/ob mce

(C57BL/ 6JHantS1c- ob/ bo, fenmale, 8-9 week old) were divided into 4 groups (5
m ce each group), and then adm nistered with vehicle and Byetta
(Anylin-Lily, exendin-4, 45 jig/kg, subcutaneous injection everyday) and
the/LnsuIiBotropic pepti de conjugate prepared in Exanple 1 (45 ug or 100
j1 g/ kg, subcutaneous injection once a week). Then, chan i I ght
were neasur ed"d gPo’ ’Hays and bl ood | evel s of parametegrgé)%T1812!?@%70\%a )
nmet abol i sm such as chol esterol and free fatty acid, were neasured after

conpl etion of t Aft er

and adi pose ti ssﬁlélag\?\'eﬁé%él sse%f e me% Segﬁigﬁ eMeﬁEﬂ Oé]flh@ﬁ Alg afl ﬁrgieé PEETS
effects of the 'mgﬂ{ﬂm@ﬂhbmhzﬁ@p{ﬂﬂéﬁb@ﬁﬁ§ﬁate in ob/ob nDuse are shown in
Table 1. [62] [Ag) Gﬂ;arnirq»hé Thmempzw$@age;&amcmaﬂ@m@mo\mﬁ[rgam.@ 1]

conj ugat e Dosage{USRG]" 75 48°580 1l P GRS amByrIRhEgH © Pertiee

Y is selected from the group con31stmg of Lys, Ser and Arg,
[31] 7 is setected from the group consisting of Lys, Ser and Arg
[32] L is a non-peptidyl linker, and
{33] F is an immunoglobulin Fe.
[34]
[35] In addition, the pharmaceutical composition comprising the conjugate of the present

invention may comprise a pharmaceutically acceptable carrier. For oral adminisiration,
the pharmaceutically acceptable carrier may include a binder, a lubricant, a disin-
tegrator, an excipient, a solubilizer, a dispersing agent, a stabilizer, a suspending agent,
a coloring agent, and a perfume. For injectable preparations, the pharmaceutically ac-
ceptabie carrier may include a buffering agent, a preserving agent, an analgesic, a sol-
ubilizer, an isotonic agent, and a stabilizer. For preparations for topical administration,
the pharmaceutically acceptable carrier may include a base, an excipient, a lubricant,
and a preserving agent. The pharmaceutical composition of the present invention may
be formulated into a variety of dosage forms in combination with the aforementioned
pharmaceutically acceptable carriers. For example, for oral administration, the pharma-
ceutical composition may be formulated into tablets, troches, capsules, elixirs, sus-
pensions, syrups or wafers. For injectable preparations, the pharmaceutical com-
position may be formulated into a uait dosage form, such as a multidose container or
an ampule as a single-dose dosage form. The pharmaceutical composition may be alse
formulated into solutions, suspensions, tablets, pills, capsules and long-acting
preparations, On the other hand, examples of the carrier, the excipient, and the diluent
suitable for the pharmaceutical formulations include lactose, dextrose, sucrose,
sorbitol, mannitol, xylitol, erythritol, maltitol, starch, acacia rubber, alginate, gelatin,
calcium phosphate, calcium silicate, cellulose, methylcellulose, microcrystailine
cellulose, polyvinylpyrrolidone, water, methythydroxybenzoate, propylhydroxy-
benzoate, talc, magnesium stearate and mineral oils. In addition, the pharmaceutical
formulations may further include fillers, anti-coagulating agents, lubricants,
humectants, perfumes, and antiseptics. The administration dose of the pharmaceutical
composition of the present invention can be determined by several related factors
including the types of diseases to be treated, administration routes, the patient's age,
gender, weight and severity of the iliness. Since the pharmaceutical composition of the
present invention has excellent duration of in-vivo efficacy and titer, it can remarkably

reduce the administration frequency and dose of pharmaceutical drugs comprising the



180 400 Injection interval (for 4 weeks) day week week Body weight (% 100
87.1 72.1 62.2 Total cholesterol (% 100 80.3 62.4 59.7 Adipocy e index (%

100
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[36]
[37]

[38]

[39]

[401 .

[41]

composition of the present invention.

The insulinotropic peptide conjugate contained in the composition of the present
invention exhibits the sustained effect of suppressing food intake in a much smaller
amount tharn the native insulinotropic peptide, thereby being used for the treatment of
diseases such as obesity and acute coronary syndrome. In addition, owing to the effect
of suppressing food intake {appetite suppression), the insulinotropic peptide conjugate
can be used for reducing body fat such as cholesterol and adipose tissue. For the
treatment of obesity and obesity-related diseases, the reduction in body fat is needed,
but the loss of lean tissue, that is, protein loss, is not preferable. Since the lean body
mass consists of muscies, vital organs, bone, connective tissue and other non-fat
tissues, loss of the lean body mass is believed to be harmful to human health. Ac-
cordingly, weight loss due to appetite suppression by the composition according to the
present invention leads to the reduction not in lean body mass but in adipose tissue,
and thus functions as a very important factor for the treatment of obesity-related
diseases.

Since the insulinotropic peptides such as GLP-1, amylin, CCK and exendin maintain
their efficacy for suppressing appetite at a short duration.of 1 to 6 hrs after admin-
istration, they have to be repeatedly administered for the treatment of chronic diseases
such as obesity and obesity-related diseases. The insulinotropic peptide conjugate
contained in the composition of the present invention maintains its efficacy at a low
dose over one week, thereby exhibiting the maximum therapeutic efficacy.

In accordance with still another aspect, the present invention relates to a method for
treating obesity-related diseases, a method for suppressing food intake, and a method
for reducing body fat by using the composition, [n particular, the method according to
the present invention may comprise the step of administering a therapeutically ac-
ceptable amount of the composition.

The term "administration”, as used herein, means introduction of a predetermined
amount of a substance into a patient by a certain suitable method. The composition
comprising the conjugate 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 con-
templated, including intraperitoneaily, intravenously. intramuscularly, subcutaneously,
intradermally, orally, topically, intranasally, intrapulmonarily and intrarectaily, but the
present invention is not limited to these exemplified modes of administration.
However, since peptides are digested upon oral administration, active ingredients of a
composition for oral administration should be coated or formulated for protection
against degradation in the stomach. Preferably, the present composition may be ad-



96.4 88.9 81.2 [64] [65] As shown in Table 1 and FIGs. 1 and 2, the

I nsul i notropi c peptide conjugate showed the effects of reduci ng body wei ght
and chol esterol |evel superior to Byetta at a dose of 1/7, and the effects
wer e dose-dependent. in addition, the efficacy in adm nistration of the

I nsul inotropi c peptide conjugate once a week naintained |onger than that in
the everyday adm nistration of exendin-4. [66] [67] [Exanple 3] Wi ght

| oss effect of insulinotropic peptideiZonjugate in D O nouse [68] A

wel | - known ani mal nodel for obesity, DO (diet induced obesity) mce
(C57BL/ 6NCrj Bgi, nmale, 25 week old) were divided into 5 groups (5 mce each
group), and then adm nistered with vehicle and Byetta (100 pg/Kkg,

subcut aneousnmmretttm wnngviebly day) landditiere tierpdaimansticepioarpepen cﬁéhecmjeuigat e

prepared i nmﬁéﬂmﬁ %e(a%%ﬁgm %Qggla%%gﬂ SHPE U @ara@&y%f kraasg%h%eoa@% a

week). Then ange y weig wer e neasured for The wei ght
| 0SS effectQgﬁﬁmﬁhenwnsuwgﬁowﬁbpl@t@éﬁﬁﬁﬁbﬂcﬁﬁﬁﬂgaﬁéhiﬁmﬁmﬁﬁﬁﬁb§eoéﬂ@ shown

in Table 2. d%ml@!&hfbgdet% \é@d%&m%9@@%%?@%%&@9%9&?%%& Table 2]
[ Tabl e J Test Materials Ve cl etta Insulinotro Etlde conj ugate
Doséﬁ% (ug/ kdyp) accordance with still another aspect of the present mvention the present mveation

provides a pharmaceutical composition for the treatment of obesity-related diseases using the
insulinotropic peptide conjugate alone or in combination with one or more anti-obesity drugs.
Examples of the substances constituting the pharmaceutical composition for the treatment of
obesity-related diseases in combination with the insulinotropic peptide conjugate include
substances showing appetite-suppressing or energy metabolism-boosting activity, lipid
degradation-suppressing activity, retardation activity of gastric emptying, protein tyrosine
phosphatase (PTP) ib-inhibiting activity and DPPIV-inhibiting activity, such as GLP-1 and
derivatives thereof (Patricia., Trends in endocrinclogy and metabolism 2007;18:240-245),
amylin, PYY (peptide YY) (Lynn et al, Biocorganic & Medicinal Chemistry Letters
2007,17:1916-1919), leptin, cholecystokinin (CCK), oxyntomodulin, ghrefin antagonist, NPY
antagonist (Elena et al., Nutrition, Metabolism & Cardiovascular Disease 2008;18:158-168),
Sarika et al., Neuropeptides 2006;40:375-401), rimonabant, sibutramine, and o'riistat (Alan

Dove., Nature biotechnology 2001;19:25-28), but are not limited thereto.

[43]

(4] Mode for the Invention

44

Hereinafter, a better understanding of the present invention may be obtained through the

following examples which are set forth to illustrate, but are not to be construed as the limit of
the present invention,

(45]

[46] [Example 1] Preparation of insulinotropic peptide conjugate (CA-Exendin)

47} 3.4K PropionALD(2) PEG (PEG having two propionaldehyde groups, IDB Inc., Korea) and

the lysine residue of imidazo-acetyl Exendin-4 (Bachem, Swiss) were subjected to pegylation
by reacting the peptide and the PEG at 4°C overnight at a molar ratio of 1 : 15, with a peptide
concentration of 5 mg/ml. At this time, the reaction was performed in a buffering agent at pH
7.5, and 20 mM SCB(NaCNBH,) as a reducing agent was added thereto to perform the
reaction. A mono-pegylated exendin and isomers were soiated us;ng SOURCE S (XK 16 ml,
Amersham Biosciences) under the following cond:txons

(48] Column: SOURCE S (XK 16 mi, Amersham Bloscxences)



50 20 50 100 Total dose (lig/kg) - 700 40 100 200 Injection int erval (for 2
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[49] Flow rate: 2.0 ml/min
[50] Gradient: A 0 — 100% 45 min B (A: 20 mM citric acid pH 3.0, B: A + 0.5 M KCI)

[51] The isolated mono pegylated CA-Exendin-4 was coupled with immunoglobulin Fe.
The reaction was performed at a ratio of peptide : immunoglobulin Fc of 1 : 4, and a
total concentration of proteins of 50 mg/ml at 4°C for 16 hours. The reaction was
performed in a sotution of 100 mM K-P (pH 6.0), and 20 mM SCB as a reducing agent
was added thereto. After the coupling reaction, two purification steps were performed
using SOURCE Phe (16 ml) and SOURCE Q (16 ml).

[52] Column: SOURCE Phe (HR16ml, Amersham Biosciences)

[53] Flow rarte: 2.0 mi/min
[54] Gradient: B 100 — 0% 30 min B (A: 20 mM Tris pH7.5, B: A + 1.5 M NaCh

[55]

[56] Column: SOURCE Q (XK16m!, Amersham Biosciences)

[57] Flow rate: 2.0 ml/min

[58] Gradient: A 0 — 25% 60 min B (A: 20 mM Tris pH7.5, B: A+ 1 M NaCl)
[59]

[60] [Example 2] Weight loss effect of insulinotropic peptide conjugate in ob/ob

mouse
[61] A well-known animal model for obesity, ob/ob mice (C57BL/6JHamSlc-ob/bo,

female, 8-9 week old) were divided into 4 groups (5 mice each group), and then ad-
ministered with vehicle and Byetta (Amylin-Lily, exendin-4, 45 pg/kg, subcutaneous
injection everyday) and the insulinotropic peptide conjugate prepared in Example 1 (45
ug or 100 ug/kg, subcutaneous injection once a week). Then, changes in'body weight
were measured for 28 days, and blood levels of parameters of lipid metabolism, such
as cholesterol and free fatty acid, were measured after completion of the admin-
istration. After completion of the test, the livers and adipose tissues were dissected out,
and weighed. The weight loss effects of the insulinotropic peptide conjugate in ob/ob
mouse are shown in Table 1.

[62]

[63] Table 1



6.2 13.4 19.1 29.0 [70] [71] [72] As shown in Table 2 and FIG 3, the

i nsul i notropi c peptide conjugate showed the effects of reduci ng body wei ght
superior to Byetta at a dose of 1/17.5, and the effects were
dose-dependent. In addition, the efficacy in admnistration of the

i nsulinotropic peptide conjugate once a week maintai ned Ionger than that in
the everyday adm nistration of exendin-4. [73] [74] [Ex m%myﬁhﬁht

| oss ef fect OYOtHYU*¥Hot r opi ¢ pepti de conjugate in ZDF ( iabetic
fat) rat [75] ZDF rats that are generally used in diabetes test studi es and
have simlar fea urez to ob/ob mce (ZDF/ Gn-fa/fa, male, 7 week old) were
divided into 5 (5 m ce each group), and then adm nistered with
vehi cl e and ByetmaMéloo ug/ kg, subcutaneous injection everyday) and the

i nsul i notropi ¢ pept+de—coniugat repare |n Exanpte 0 ugrkg,
subcut aneous i nj|&est Moterishice a w\gédeThen Yeffanges |rh%@HVﬁW%?§ “and fleed
i ntake were neasured for 8 weeks, and bl gdékehéimel)s ofcqmairzgateeters of lipid
nmet abol i sm such-as—echotesterot—were—nmeasured—after mptetio @f the
admi ni stration. [Bpwes 4Bl etioh of the t|83t, the adipbse tissufd were
di ssected out, 4 The| wei ght |0 ffects ofmﬁhe insqb@notropic
pepti de conj ugat%&ﬂ%?%@%ﬂ% shown | §§603 316177} Table-3 6 DO
2009/069983PCT/PB%QQ&lﬁQﬁﬁﬂahfIable 3] [Tdﬂie Test NhWeﬂlals Byetk a
weeks) |
Body weight (%) 100 87.1 72.1 62,2
Total cholesterol (%) 1100 80.3 62.4 59.7
Adipocyte index (%) {100 96.4 88.9 81.2
[64]
[65] As shown in Table 1 and FIGs. 1 and 2, the insulinotropic peptide conjugate showed

the effects of reducing body weight and cholesterol level superior to Byetta at a dose of
1/7, and the effects were dose-dependent. In addition, the efficacy in administration of
the insulinotropic peptide conjugate once a week maintained.longer than that in the
everyday administration of exendin-4.

[66]

[67] [Example 3] Weight loss effect of insulinotropic peptide conjugate in DIO mouse

[68] A well-known animal model for obesity, DIO (diet induced obesity) mice
(C57BL/6NCriBgi, male, 25 week old) were divided into 5 groups (5 mice each
group), and then administered with vehicle and Byetta (100 pg/kg, subcutaneous
injection everyday) and the insulinotropic peptide conjugate prepared in Example 1
(20, 50, 100 ug/kg, subcutaneous injection once a week). Then, changes in body
weight were measured for 2 weeks, The weight loss effects of the insulinotropic
peptide conjugate in DIO mouse are shown in Table 2.

[69]  Table2



I nsul i notropi c peptide conjugate Dosage (tag/kg) 100 20 50 100 Tot al
(ttg/ kg) 2800 80 200 400 Injection interval

Body weight (% 100 91.3

dose

(4 weeks) day week week week
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[Table 2]
[Table |
Test Materials Vehicle Byetta Insulinotropic peptide

conjugate

Dosage (ug/kg) - 50 20 50 100
Total dose (ug/kg) - 700 40 100 200
Injection interval (for 2 |- Day week  |week Week
weeks)
Body weight loss ratio |0 6.2 13.4 19.1 29.0
(%) vs. vehicle

[70]
[71]
[72]

[73]
[74]

[751

 [76]
[77]

As shown in Table 2 and FIG. 3, the insulinotropic peptide conjugate showed the
effects of reducing body weight superior to Byetta at a dose of 1/17.5, and the effects
were dose-dependent. In addition, the efficacy in administration of the insulinotropic

peptide conjugate once a week maintained longer than that in the everyday admin-

istration of exendin-4.

[Exampie 4] Weight loss effect of insulinotropic peptide conjugate in ZDF

(Zucker diabetic fat) rat

ZDF rats that are generally used in diabetes test studies and have similar features to
ob/ob mice (ZDF/Gmi-fa/fa, male, 7 week old) were divided into 5 groups {5 mice

each group), and then administered with vehicle and Byetta (100 pg/kg, subcutaneous

injection everyday) and the insulinotropic peptide conjugate prepared in Example 1
(20, 50, 100 pg/kg, subcutaneous injection once a week). Then, changes in body

weight and feed intake were measured for 8 weeks, and blood levels of parameters of

lipid metabolism, such as cholesterol, were measured after completion of the admin-
istration. After completion of the test, the adipose tissues were dissected out, and

weighed. The weight loss effects of the insulinotropic peptide conjugate in ZDF rat are

shown in Table 3.

Table 3



87.3 84.7 Fat in Subcutaneous (% 100 78.5 76.9 61.6 Fat in Adipocyte (%
100 87.1 82:3 74.6 [78] [79] As shown in Table 3 and FIGs. 4 and 5, the

i nsul inotropic peptide conjugate showed the effects of reducing body wei ght
and body fat and suppressing food intake superior to Byetta at a dose of

1/ 35, and the effects were dose-dependentté In addition, the efficacy in
adm nistration of the insulinotropic peptide conjugate o

mai nt ai ned | JhY&PHEH that in the everyday adninistratigﬁﬁg§m§§§%HV%-4.
MCSLLP 17 d ai ns

[Table 3]
[Table ]
Test Materials Byetta insulinotropic peptide conjugate
Dosage {ug/kg) 100 20 50 100
Total dose (ug/kg) 2800 80 200 400
Injection interval (4 weeks) day week week week
Body weight (%) 100 G1.3 87.3 84.7
Fat in Subcutaneous (%) 100 78.5 76.9 61.6
Fat in Adipocyte (%) 100 87.1 §2.3 74.6
[78]
791 ~ Asshown in Table 3 and FIGs. 4 and 5, the insulinotropic peptide conjugate showed

the effects of reducing body weight and body fat and suppressing food intake superior
to Byetta at a dose of 1/33, and the effects were dose-dependent. In addition, the

efficacy in administration of the insulinotropic peptide conjugate once a week

maintained longer than that in the everyday administration of exendin-4.




1. A conposition for treating obesity-rel ated di seases conpri sing an

i nsul i notropic peptide conjugate which is prepared by |inking an

i nsulinotropic peptide with an i mmunogl obulin Fc region via a wogtipepti dyl

| i nker selected fromthe group consisting of SMCC (succini m dyl

4- (Nmal ei ni do- net hyl ) cycl ohexane- | - caf boxyl at e), SFB(succi ni mi dyl 4- f or nyl ben
zoate), polyethylene glycol, polypropylene glycol, polyvinylpyn-olidone,
copol ymers of ethylene glycol and gcbhpmsene gl ycol, pol yoxyet hyl at ed

pol yol s, pol yvinyl al cohol, polysaccharides, dextral), polyvinyl ethyl

et her, bi odegradabl e pol yners such as PLA (polylactic acid) and PLGA

(pol yl ac i CAg&ﬁxﬁa%L&iSn 8% Watind bBsHy-ROAYITESasesChitkirkBy dyaduinenpe @pid; and
conbi nations thereof; and wherein the insulinotropic pﬁptide I SLa8l goted
from t hevogueip "hehs PIPAG] OF : IR RELNPEeRPFPE SHET AL 2 HSF R T Re

N-term r}@%oﬁ% Q%og-ﬁaaﬂﬁypﬁnk@zxs%[&@ﬂe@ﬁéml 18e @@l t@Risting of SMET Gsubynelmadyl/4-(N-

i m dazopropi onyl exendi n-4 where the N4§?rﬁn2| aninglgro gﬁbgé&%zin-4 IS
subst i t unaemigdothetayllsyedplsxgie-lyrbapyiate), & a- (HFBHERYNY 20pT 0P onyl

m dazop

exendi n- Sl R @he 31v0010 helHAn@hyiexX RIbgk, Regblinsers obabilénatabdon t h a
car boxylp%g{g%/%?é ?ﬁi}t%yw@ﬁl %yylQ %)Ezegdi %E)4 .mqere t he l\l-t r ménalde%[gﬁno
group ofangxaerylane 421yl nsdoRY Sy It RS R DY ﬁ?%lﬁgst’f) ygaﬁghainn‘?sdazo- acet yl
exendi n-4,mher euihe.ial PhRdGRIRaR @iyhide kit ekl Pinapoliatd diide aedidue is
del eted.” "2. "The "conposition for treating obesity-rel a}tgeag. ditﬁ%g es i

accor di rgolylectistadyasiia acigihlgrépHyPHe CBIS‘Q%W%‘-“PB‘I%?@O“BF%% PSTEE et ed from
the group copgisthps@inoebashivde Ryaerdd Rinlerigtupicasistibaofr esi st ance
syndrone, obesity-rel at eda(gast roesophageal refl ux, st eaté)hgﬁ)sacfeiegei S,

car di ovasculdarantioskigidbocadior? FRERIT NATEVIRIPBING L8 O FRETEE RSEEIE on f or

treating obegjtialgl ah@soficpRafascRBCORMbRGhd N-teindidarhino ommprdl skandinahn
insulinotropic peptide conjugate of the follow ng Formula 1. R1-X-R2-L-F
<For mul ds gubstituted wifha pefrasyREOPR sel ected from the group consisting of

des- am no- higtidWoxy hidBbp¥hibha d¥din-baharchydNaxyinarbdaz gprupif exykin-4

4-1m dazoacetyl andy bet a- car boxy i m dazopropionyl, R2 is selected fromthe
group consibstithtegwih asaRrPy! 296 and - Lys, X is selected fromthe group
consi stiNg Qfinethyl-histidyl exendin-4 where the N-terminal amino group of exendin-4 is modified
Gy-du-d y-Trﬁr-i/Dhe- r-Ser-Asp-Leu-Ser-Y-Gn-Met-@ u-du-du-Ala-Val-Arg-L
eu- Phe- |Vigh i@ouzetinp eroaes. #1%Asn- d y- d y- Pr o- Ser - Ser - @ y- Al a- Pro- Pro- Pro- Ser, G
y-Gu-d \}Xﬁﬁé&%-ﬁ@ﬂ@ e lim 28 h eASRe gkt caton ¥f G DR-VRLin&Hhisti@heiresidue is deleted.

G uAl a- Val - Arg- Leu-Phe-11e-d u-Trp-Leu-Z-Asn-dy-dy and

Ser - Asp- d y- Thr - Phe- Thr - Ser -

2. The composition for treating obesity-related diseases according to claim 1, wherein the
obesity-related disease is selected from the group consisting of obesity, hyperlipidemia, insulin

resistance syndrome, obesity-related gastroesophageal reflux, steatohepatitis, cardiovascular

diseases, and metabolic syndrome.

3. The composition for treating obesity-related diseases according to claim !, comprising an
insulinotropic peptide conjugate of the following Formula 1:
R;-X-R,-L-F <Formula 1>

wherein R, is selected from the group consisting of des-amino-histidyl, dimethythistidyl,
beta-hydroxy imidazopropiony, 4-imidazoacetyl and beta-carboxy imidazopropionyl,

R, is selected from the group consisting of -NH,, -OH and -Lys,

X is selected from the group consisting of Gly-Giu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-
Y-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-lie-Glu-Trp-Leu-Z-Asn-Gly-Gly-Pro-Ser-Ser-
Gly-Ala-Pro-Pro-Pro-Ser, Gly-Glu—Giy-Thr-Phe—Thr—Ser»Asp—Leu-Ser~Y~Gln-Mct—GluuGiu-
GiuAla.—Val—Arg~Leu-Phe—Ile»Glu-Trp-Leu—Z-AsmGly—Gly and Ser-Asp-Gly-Thr-Phe-Thr-Ser-



MCSLLP 18 Asp-Leu-Ser-Y-G n-Met-d u-G u-d u-Al a-Val - Arg- Leu- Phe

| e-d u- Tr p- Leu- Z- Asn- A y- d yPro- Ser-Ser-d y- Al a- Pro- Pro- Pro-®esLLlY is
selected fromthe group consisting of Lys, Ser and Arg, Z is selected from
the group consisting of Lys, Ser and Arg L is a non-peptidyl linker, and F
is an i nmunogl obulin Fc. 4. The conpdgﬁtlon for treating obesity- related

di seases according to claim3, wherein L is selected fro”‘;ﬁﬁ gLoup

consi st i ngAsh-LSNBE-Y- gU)CMFW'ﬁ}II*fT(HWlu -Ala-Val-Arg-Leu-Phe-Tle-Giu-Trp-Leu-Z-Asn-Gly-Gly-

4- (N-nul ei gi dos RELY Iggxgggggxa@gl carboxylate) SFB (succi ni m dyl
4- fonnylbenzoate) %7 eth | ene glycol, QE %f ene gl ycol,
R

ponV|nylpyrroﬁhﬁ@ﬁeré@E@ Wmewywaﬂﬁ@@ and propylene gl ycol ,

pol yoxyet hyl at ?% RL¥OkSm tmra/ﬁ{;dc@b@lsuag eohal ser eaimacchar i des, dextran,
pol yvi nyl ethyl ‘ether, bi odegradabl e pol yners such as PLA (polylactlc aci d)

and PLGA (ponLaUvK@E§PW®%hﬁ@fa%id) lipid polymers, chitins, hyaluronic
acid, and conbgnali;0ns.igheRfkc. 5. The conposition for eating

obe5|ty rel at ed di seases according to claim4, wherein L is polyethyl ene
glycol. 6The conposition for treating obesity-related diseases according to

claim 3, V\’heﬁ%‘ QnRbsilich de%&%@ﬁ%@lﬁ%h dis¥ask$ adBRlR toS84im % M&rd@& isand R,
is -N-L. A conposition gpre33|n food i ntake g n@

i nsul i nos@rlwmdcfr@eﬁmwp@emﬁwgapé Mk (BriciPinipr e egesy q- inﬁtéavlifg ptane-

insul i notr c%b%yéé%?)péh??suwlﬁllihc@[lat-lfgﬂwma%g@jdbblpetﬁﬁelfeegycen pmyaroayiaergigaﬁptl dyl

| i nker sel ecte rom t roup consistin SMCC (succi ni m
44N- nal epn@rﬂoﬂmrwlrlyr@y@pm%@@ahef Fthylens @569911 atde)ﬁfopéee: evec Pﬂlﬁ’%ﬁyawlated

4-fornyl P&g&i?a}@%‘vmﬁoLM&%'T'Y&}@?&C&EH&@' ’de}l@ﬂhy RoePMLERE VD 68| biodegradable
pol yvi ny rroli done, copol ynmers o ene glycol and pro glgﬁ;_ga%col
pol yoxyebhiyiat edcrp@q %As(pow%wvwmané|Pé&a%@“b%%ﬂ“ﬁ%fé@kfaﬁl%@ AR

pol yvi nyl. I%EG%? C’ld bipdesragakligrpel ymers such as PLA (poly(lact c
acid) an actlc glycolic acid), lipid polynmers, chitins,

hyal uroni ¢ aC|d and conbi nati ons thereof; and wherein the |nsuI|notropic

pepti de | e Aeifi S OR: RS Gr DHRYGORRE $ﬁ kR8s Bbcordingd® SN -daiesdin dyik
exendin mﬁgre&%ﬁemkﬁ%ernlng% anlgo grouS of exendin-4 is deleted,

bet a- hydroxsthilerieddzolpr opi onyl exendi n-4 where the N-termnal amino group of
exendin-4 is substituted with a hydroxyl group, beta car boxy

i m dazopr opi onyl exendin-4 where the N-termnal am no ogp of exend n-4 is
substi t ubed ’l}hetqqmaqutamt{@rxtyqaﬂ@r @}@E}‘syrelaied diseases according to clalm wherein Ry 18 4-

imidazoacethyl, Y is Lys or Ser, Z is Lys, and R, is -NH,.

7. A composition for suppressing food intake comprising an insulinotropic peptide conjugate,
which is prepared by linking an insulinotropic peptide with an immunoglobulin Fc region via a
non-peptidyl linker selected from the group consisting of SMCC (succinimidyl 4-(N-maleimido-
methyl)cyelohexane-1-carboxylate), SFB (succinimidyl 4-formylbenzoate), polyethylene glycol,
polypropylene glycol, polyvinylpyrrolidone, copolymers of ethylene glycol and propylene glycol,
poivoxyethylated polyols, pelyvinyl alcohol, polysaccharides, dextran, polyvimyl ethyl ether,
biodegradable polymers such as PLA (poly(lactic acid) and PLGA (polylactic-glycolic acid), lipid
potymers, chitins, hyaluronic acid, and combinations thereof; and

wherein the insulinotropic peptide is selected from the group consisting of:

desamino-histidy] exendin-4 where the N-terminal amino group of exendin-4 is deleted,

beta-hydroxy imidazopropionyl exendin-4 where the N-terminal amino group of exendin-4
is substituted with a hydroxy! group,

beta-carboxy imidazopropionyl exendin-4 where the N-terminal amino group of exendin-4

is substituted with a carboxyl group,



MCSLLP 19 di met hyl - hi stidyl exendin-4 where the N-term nal am no group of
exendin-4 is nodified wwth two nethyl groups, and i m dazo-acet.y. gxendin-4
where the al pha carbon of the N-term nal histidine residue igkﬁgﬁeted. 8.
The conposition for suppressing food intake according to claim7,
conprising an insulinotropic peptide*%onjugate of the follow ng Formula 1:
-X-R2-L-F <Formula 1> wherein R1, X, R),. H and F are the same as.defined
in claim 3. dimethykhistigogerdion et Peduth g uBe)° PP &Y BTEER SCASTESt er of
CQ”DT'SHﬂﬁu@QakP@thﬂRE&ﬁp'c peptide conjugate, which is prepared by
l'inking an insulinotropic peptide with an i ogl.obulin.Fc regiaon via a
?on- pept i dylim{darrkasetyb skasdinet MIFE e HEY F@E%“ngg:’}ﬁ gt‘?r%nagf“s sidlle £
succi ni gy dyl 4-
(N-mal ei m do- met hyl ) cycl ohexanc-1 - car boxyl ate), SFB(succi ni m dyl
4-fornyl benzoate), pol yethyl ene glycol, polypropyl ene glycol,

pol yvi nyd pyrfol i, A0ng;.C aRo LR S Offokt thi@neccgid@olo ahith pr,0 isieg gny c ol
pol yoxyet hyl at e go!yols, S%F%viﬁpl,alcoho , p§¥$§accharPdeg¥h§2;%?2%, ’
pol yvi nyhsubndwpbiceeiiale coniasirediedabrenpbIPHErs such as PLA (pol yl actic acid)
and PLGA (polylactic-glRysQRi.c ragisthhula it pi d pol ymers, chitins, hyaluronic
acid, and conbinations thereof; and mhgrein the insulinotropic peptide is
selectedﬂﬁﬁmnﬁbﬁéBgld@éF@6H§?§¥Pﬁ§é€?? dedsi®i’no- hi sti dyl exendin-4 where
the N-termnal am no group of exendin-4 is del eted, bet a- hydr oxy

i m dazopr opi onyl exendin-4 where the N-term nal amn i n-
substitdtedﬁMﬁmhméﬁ%yﬁﬁdﬁ@FﬁﬁﬂﬁﬂbfﬁtOrpm?ﬁhﬂgﬁﬁ?ﬁﬁkVg?%%%;gb%%ggégﬁéin ars

exendi n-4 yhere the JMdef fonald RIRe:Ghoupliafropk pagida-wdhias isuistiobated with
a car boxXyl group, dlnethyﬁ? |st|dyl‘exendin-4 where the N-terminal anin
group ofEcaxmpidiin2poi-genigyl nkegsclecled from the group consisting of {succinimidyl 2 0
(N—maleimido-methyl)cyclohexa.ne—1—carboxylate), SFB  (succinimidyl  4-formylbenzoate),
polyethylene glycol, polypropylene glycol, polyvinylpyrrolidone, copolymers of ethylene glycol
and propylene glycol, polyoxyethylated polyols, polyvinyl alcohol, polysaccharides, dextran,
polyvinyl ethyl ether, biodegradabie polymers such as PLA (polylactic acid) and PLGA
(polylactic-glycolic acid), lipid polymers, chitins, hyaluronic acid, and combinations thereof; and
wherein the insulinotropic peptide is selected from the group consisting of:
desamino-histidyl exendin-4 where the N-terminal amino group of exendin-4 is deleted,
beta-hydroxy imidazopropionyl exendin-4 where the N-terminal amino group of exendin-4
is substituted with a hydroxyl group,
bheta-carboxy imidazopropionyl exendin-4 where the N-terminal amino group of exendin-4

is substituted with a carboxyl group,

dimethyl-histidy! exendin-4 where the N-terminal amino group of exendin-4 is modified

with two methyl groups, and
imidazo-acetyl exendin-4 where the alpha carbon of the N-terminal histidine residue is deleted.

10. The composition for reducing body fat or plasma cholesterol according to claim 9,
comprising an insulinotropic peptide conjugate of the following Formuia 1:
R;‘X‘RZ'L_F <Formula 1>

wherein Ry, X, Ry, L and F are the same as defined in claim 3.

11. A pharmaceutical composition for treating obesity-related diseases using the composition of

claim 1, in combination with one selected from the group consisting of substances showing



with two nethyl groups, and im dazo-acetyl exendin-4 where the al pha carbon
of the Nterminal histidine residue is deleted. 10. The conpegigiilén for
reduci ng body fat or plasma chol esterol according to claim9, conprising an
i nsulinotropic peptide conjugate of the following Fornula 1. Rl-X-R2-L-F
<Formula 1> wherein R, X, R2, L and are the sanme as defined in claim3.

11. A pharmaceutical conposition. for treating obesity-rel ated di 5€S

usi ng t h&PEFRPEITSHBHOIGIEY ﬁ’ieﬁg@fsnﬁ'tﬁ?oﬁtﬁﬁ%ﬁf%fé ilﬁgafgﬁv‘i‘d%%ésuggfzséggégﬁa ‘'om t he
group cog}%y%g%npgctgfgy gp%@{r@w@@@t _1@?)?Wtdﬂig1;yrd‘s(§85)h&p3§ast&ppﬁrj Ihenksibippg egsitng or
ener gy met abol i sm boosting acti vi i pi eqgradat i on- suppr es .

acti vi t yandr RPRIVysiipigng é‘&?’c"%%i pylugpe é&@ flr i1 ‘é‘?i’ffg'f/‘feﬁ e ?’o?n@?iﬁ’ ? 3?0@%#36
phosphat @s¢ (BEF) chdledyfbiliRiht (ORCdyMbinydaind JBRPVaitadinii, t NRY agtdowist y,

i ncl udi ng P-1 and derivatives thereof, anylin, PYY (peptide YY), leptin,
chol ecystBRrIhIH $RCERNINCGRYRESRbdul i n, ghrelin antagoni st, NPY antagoni st,

ri nonabant, sibutramne, and orlistat. 12. Use of the conposition

accor di n%{to any one of claims 1 to 6 or ﬁlé for t%e 85?#%@9%%%?&1&3%0

medi cameht U6 of HELOMALIBBESTYDg I 40y 98° af SuRSdd0 0 3 IR & 48 8r dling to
cl ai m 12, . whefe8i fr thenoBRSint Methal dakads. di sease is selected fromthe group
consi sting of obesity, hyperlipidema, insulin resistance syndrone,

obesity-rel at ed gastroesophageal reflux, steatohepatitis, cardiovascul ar
di seases;s ang. (B ARAHKE tSYDHIN0MRhereid de oblseyoflathéiseenpedéddidnategrodd ng t o

claim?7 or 8 for the preparation of a.medi canent for s ressing f.o
i nt ake. copsistings eolf 0‘?%@%0@?@6‘%‘?'@?18% adt8ii AgFBCL ﬁﬂ#‘g&m 0%881 or?l%t%ﬁe
pr epar at j QioRbphdsAEdi6aRRAbh Ritis] REliGIaRGIboidysésaindanetitoAssyadotel est er ol .

14. Use of the composition according to claim 7 or § for the preparation of a medicament for

suppressing food intake.

15. Use of the composition according to claim 9 or 10 for the preparation of a medicament for

reducing body fat or plasma cholesterol.





