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Disclosure of Invention
Technical Problem

[12] Accordingly, the present inventors have developed an oxyntomodulin derivative
prepared by modifying the amino acid sequence of native oxyntomodulin in order to
enhance its therapeutic effects on obesity and to reduce its administration dose. As a
result, they found that the oxyntomodulin derivative shows more excellent activities on
a glucagon receptor and a GLP-1 receptor than native oxyntomodulin, thereby

completing the present invention.

[13]
Solution to Problem

[14] An object of the present invention is to provide a novel peptide showing excellent
therapeutic effects on obesity.

[15] Another object of the present invention is to provide a composition for the prevention
or treatment of obesity, comprising the peptide.

[16] Still another object of the present invention is to provide a method for preventing or
treating obesity by administering the peptide or the composition to a subject.

[17] Still another object of the present invention is to provide use of the peptide in the
preparation of drugs for the prevention or treatment of obesity.

[18]
Advantageous Effects of Invention

[19] Unlike native oxyntomodulin, the novel peptide of the present invention reduces food
intake, suppresses gastric emptying, and facilitates lipolysis without side-effects, and
also shows excellent receptor-activating effects. Thus, it can be widely used in the
treatment of obesity with safety and efficacy.

[20]

Brief Description of Drawings



[40] X14 is asp artic acid, glutamc acid, leucine or is deleted; [41] X15
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identiddl to that of SEQ 1D NO 1). [52] [53] As used herein, the term
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oxynt onodul i myresings to activate both of the G.P-1 receptor and the gl ucagon
recept at a-hj . . to nat .. ] I.: i no
aci ds ﬁ%ﬁtionggyﬁg?%ﬁﬁﬁ%?% agﬁrégﬁgtg E%%?b 3?%8‘?§M?%gﬂﬁgﬁkﬁ@?%%%ﬁ%’@ﬂ}e
of | UPAC-| UBdzsstingl | ows: [55] [56] Alanine A Arginine R [57] Asparagine N
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(0] bigf ding el eucine 1
[30] X4 is serine or alanine;
[31] X35 is lysine or arginine;
[32] X6 is glutamine or tyrosine;
[33] X7 is leucine or methionine;
[34] X8 is aspartic acid or glutamic acid;
[35] X9 is glutamic acid, serine, alpha-methyl-glutamic acid or is deleted;
[36] X10 is glutamine, glutamic acid, lysine, arginine, serine or is deleted;
[37] X11 is alanine, arginine, valine or is deleted;
[38] X12 is alanine, arginine, serine, valine or is deleted;
[39] X13 is lysine, glutamine, arginine, alpha-methyl-glutamic acid or is deleted;
[40] X14 is aspartic acid, glutamic acid, leucine or is deleted;
[41] X15 is phenylalanine or is deleted;
[42] X16 is isoleucine, valine or is deleted;
[43] X17 is alanine, cysteine, glutamic acid, lysine, glutamine, alpha-methyl-glutamic
acid or is deleted;
[44] X18 is tryptophan or is deleted;
[45] X19 is alanine, isoleucine, leucine, serine, valine or is deleted;
[46] X20 is alanine, lysine, methionine, glutamine, arginine or is deleted;
[47] X21 is asparagine or is deleted;
[48] X22 is alanine, glycine, threonine or is deleted;
[49] X23 is cysteine, lysine or is deleted;



[61] Leucine L Lysine K [62] Methionine M Phenylalanine F [63] Proline P
Serine S [64] Threonine T Tryptophan W[65] Tyrosine Y Valine V [66] [67]
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hel i x, [a%d t hdbletaariee QdGlycmeCGat i ons on the type and number of al pha

hel i x bili r amno acid derivatives to be inserted.
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[70] [[64] Inma)rﬁr&etﬂiymolﬂfmoﬁl nment, the peptide of the present invention
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20151 160708PET RIBORS GaABIG {Hap ¢ SR s OBy SR NIA,
SEQ ID NO. 1) so as to activate the glucagon and GLP-1 receptors at the same time.
Upon substitution or addition of amino acids, any of the 20 amino acids commonly
found in human proteins, as well as atypical or non-naturally occurring amino acids
can be used. Commercially available sources of atypical amino acids include Sigma-

Aldrich, ChemPep Inc., and Genzyme Pharmaceuticals. The peptides including these



[78] [79] In still another specific enbodi nent, the peptide of the present
invention is an oxyntonodulin derivative including the am no acid sequence
of the fowbawizugo®ermul a 4, wherein a part of the am noPatiKReexpwerde of
oxyntonmodulin is substituted with an am no aci d capabl e of enhancing the
binding affinity to G.P-1 receptor, for exanple, Leu at position 26 which
binds w th GaRdo ﬁcﬁ@ﬁﬂﬂ@ﬁyﬂi&al Py stidepe@Rinced MbLbaGIIRRiZeS abdiPSithdsdd @dmM t h

G ek bl Aty R IR

speci fi c enbddiygemtKortipe pepti de of the present |nvent| on is an

oxynt Or[l?%]“' In Iﬂ%ddeY"f’cS éﬁh%n&é‘n‘ﬁleligﬁ\{lg/téf fre &gg tgﬂé&gr delﬂfor?r X‘%ﬁr |y @ part

of the no acid sequence is d stltute other
amno acid i mec‘@p@éuan@ el deceplos, ta@pemdtemééhedfrremt inyentippyntobH dul-i n on

GLP- 1 recept Qfir@dchyish USAARR0IERERSFe thé Bbha czh%éﬂ o EnOFCTRRNSKYLD, E2 E3

RA E4 E5 FV E6. WLMNT-E7-R5 (Formnuj.a For mul a
is the sane agm?%aql%eqae%@rrﬁﬁff‘%d&fy i%@ Aﬁﬁo IS[dlgéatedAd?Sgn%q ﬁ@f@d "F}?’eé?n t he
group consi stheg- télfmlﬁﬂﬁiﬁﬁﬂ'(sgl‘éﬁtiﬂ_ma%@ﬁlﬁ&/@j\[hﬂ&mﬂ$HthrBtH§@h1538?l) where

SISO SR EL U 550 Bl R AR e o
GQGT FTSDYSRQY/EEEAMRMFWM IKINCN('[@E@EH PNG) ZepRP s @WTESDDSFKJVEEW@EWPEW

SEQ I D NO . Y ST, g@@gg@ | - NQbsf 9] B
i(s sel ected ?)g%rﬁa e gr oug‘-{‘?gﬁ?. ti Mﬁhgt@%}%lDYs DSgRA St%aedv&lgl%s EQ
ID NO. 38), SatrrMismvgKYL pEiYRItm Wcméln@n&@g@gmay be substituted
?ggg FTSDQKY??Q%@EI&:{%@%&%E%A \%i bléﬁlh,lomaﬁ@\és&%hﬁﬁ&ﬁs\/ﬁéﬁbm KNG
GEGTFTSDLSRQVE @%r @6 HNRIE° n2f’é’) esg&'# %/E‘EE?&\?&L% EVLMNG
(SEQ I D NO. 44) uenéﬁﬁ@@%%ﬁﬁ%&ﬁhﬂé@ﬁﬁ@ﬂh@y NOGI45) recapior.

SQ_BTFT?@ SRYL Q’u&%@? a Qrt |}A(Pthe 0@%{ qi‘ét%%ﬂalﬁ g%cﬁlﬁzgceor%%{)éj &b@%‘té&gwl%h Egeqjugn@em. no

aci ds ¢ofsi stimn onbi nat i ' | )"
2012/ 169798 P@Ila,bmz@la@pladmgm@fegmmi aneingpeids erposgton $0.]14D16,i20), 2épinded of

gl utam c aci ¢hOfmAbaLl s@&uen[:ggﬂ F(Q%mﬂasl ﬁ{ai'ﬂa'sﬁﬁsm&ls&'%ﬁ‘a&lﬁ&hﬁd@ér zﬁﬁhbne

[93] D3 is arginine, alanine or val val i n
serine; [95] a@é qeélV@F‘i%&ﬂﬁl%?émgéhf&D’Hﬂﬁ\ée)@ he ?@F%MeP d’élﬁ‘b@lh Ehfi@@l\@uc. ne,
valine or semPhB@:NO,), Phe(4-NH,), Phg, Pal, Nal, Ala(2-thienyl) and Ala(benzothienyl) that are

known to stabilize alpha helix, and there are no limitations on the type and number of
alpha helix-stabilizing amino acid or amino acid derivatives to be inserted. Preferably,
amino acids at positions 10 and 14, 12 and 16, 16 and 20, 20 and 24, and 24 and 28
may be also substituted with glutamic acid or lysine, respectively so as to form rings,
and there is no limitation on the number of rings to be inserted. Most preferably, the
peptide may be a peptide having an amino acid sequence selected from the following

Formulae 2 to 6.

[70]

[71] In one specific embodiment, the peptide of the present invention is an oxyntomodulin
derivative including the amino acid sequence of the following Formula 2 where the
amino acid sequence of oxyntomodulin is substituted with that of exendin or GLP-1.

[72]

[73] R1-A-R3 (Formula 2)

[74]

[75] In another specific embodiment, the peptide of the present invention is an oxyn-

tomodulin derivative including the amino acid sequence of the following Formula 3,
which is prepared by linking a part of the amino acid sequence of oxyntomodulin and a

part of the amino acid sequence of exendin or GLP-1 via a proper amino acid linker.



[97] D7 is nmethionine, arginine or glutamne; [98] D8 is threonine, glycine
or alanine; [99] El is serine, Alb, Sar, d-alanine or d-serine; [100] E2 is
seri ne orwglot2zawdsaci d; [ 101] E3 is arginine or |ysinePCHKRD12HH4493
glutam ne or lysine; [103] ES is aspaftic acid or glutamc acid; [104] E6
I's glutam ne, cysteine or lysine; [105] E7 is cysteine, lysine or is

del et ed76)] 106] R3 is KRNRNNIA (SEQ I D NO. 32), GPSSGAPPPS (SEQ | D NO. 33)
or GPSSGAPPPSK, ( NO. 34); [107] R4 is HSQGTFTSDYSKYLD (SEQ I D NO.
35), @TFTS%&?&%@E@@@N@ 36) or HGEGTFTSDLSKQVEEEAVK (SEQ I D NO.
37); andd] [108] R5 is KRNRNNIA (SEQ I D NO. 32), GPSSGAPPPS (SEQ I D NO. 33),
GPSSGA SK ( N . i . i . ML F i _
Sequended of - Aorimf i ger g B ARE (bonBE LERE G b ARy Sy o g

[ 110] Pref er &yngdulinlerivaiie ingaging dee aninpleidseaecase of he dplavwng Faympa 4a
peptide of tReelh b PWBE HEQUMIHS &cif sedubhdd of &Zﬁ%hoﬁ%ti%ks&%stﬂ%&%@tha?@ X4 X5

X6 X7 X8 X9 X10 X1 X%é >f<13 X14 X >1%6 XJf. . X18 9 X20 X21;L X22 X23 X24
R2 (Fornul a 61oa%sf canap'eA)f ephaicaiehbindietipiftyiodalld dseapfHolon FEARigH

4-i m dazoacetlyh adpoditysnoRi wrich binkis witklGLB- 1Addpattibydiysadplhibyiciigteactiol is gibyci ne
or serine; [116] X2 i lytam c acid o |l ytam ne; [117] X3 is |eucine or

t yr osi ne; [1]?%‘]_“16)%4“%&1531 ﬁﬁoé)wgl?lcé?séﬁllehfel? 8][ Yi@] X5 is lysine or arginine;

[ 120] X80li s gl utani ne or tyrosine;

[81] R1-SQGTFTSDYSKYLD-D1-D2-D3-D4-D5-LFVQW-D6-D7-N-D8-R3 (Formula

4)

[82]

[83] In still another specific embodiment, the peptide of the present invention is an oxyn-
tomodulin derivative including the following Formula 5, wherein a part of the amino
acid sequence is deleted, added, or substituted with other amino acid in order to
enhance the activities of native oxyntomodulin on GLP-1 receptor and glucagon
receptor.

[84]

[85] RI1-EI-QGTFTSDYSKYLD-E2-E3-RA-E4-E5-FV-E6-WLMNT-E7-R5 (Formula 5)

[86]

[87] In Formulae 2 to 5, R1 is the same as in the description of Formula 1;

[88] A is selected from the group consisting of SQGTFTSDYSKYLDSRRAQD-

FVQWLMNT (SEQ ID NO. 38), SQGTFTSDYSKYLDEEAVRLFIEWLMNT (SEQ
ID NO. 39), SQGTFTSDYSKYLDERRAQDFVAWLKNT (SEQ ID NO. 40),
GQGTFTSDYSRYLEEEAVRLFIEWLKNG (SEQ ID NO. 41), GQGTFTSDYS-
ROMEEEAVRLFIEWLKNG (SEQ ID NO. 42), GEGTFTSDL-
SROQMEEEAVRLFIEWAA (SEQ ID NO. 43), and SQGTFTSDYSRQMEEEAVRL-
FIEWLMNG (SEQ ID NO. 44);

[89] B is selected from the group consisting of SQGTFTSDYSKYLDSRRAQD-
FVQWLMNT (SEQ ID NO. 38), SQGTFTSDYSKYLDEEAVRLFIEWLMNT (SEQ
ID NO. 39), SQGTFTSDYSKYLDERRAQDFVAWLKNT (SEQ ID NO. 40),
GQGTFTSDYSRYLEEEAVRLFIEWLKNG (SEQ ID NO. 41), GQGTFTSDYS-
ROMEEEAVRLFIEWLKNG (SEQ ID NO. 42), GEGTFTSDL-
SROQMEEEAVRLFIEWAA (SEQ ID NO. 43), SQGTFTSDYSRQMEEEAVRL-
FIEWLMNG (SEQ ID NO. 44), GEGTFTSDLSROMEEEAVRLFIEW (SEQ ID NO.
45), and SQGTFTSDYSRYLD (SEQ ID NO. 46);

[90] C is a peptide having 2 to 10 amino acids consisting of combinations of alanine,



111211X7 is |l eucine or nethionine; WD 2012/169798PCT/ KR2012/ 004494 9 [122]
X8 is aspartic acid or glutamc acid; [123] X9 is glutam c acid,

al pha- mretwol2ogp/uedmai ¢ acid or is deleted; [124] X10 is @CUKRmOME04494ut am ¢
acid, lysine, arginine or is deleted;8[125] X11 is alanine, arginine or is
deleted; [126] X12 is alanine, valine or is deleted; [127] X13 is |ysine,

gl ut am ne, aggicmma satia- et hyl -glutam c acid or is deleted; [128] X14 is
asparti§ aci D |l utam c etlci d, !f%ci ne.or is deleted; [129] X15 is

phenyl &7 Hni ne B Si58 e BRI LI EBS s i sol eucine, valine or is del eted:
[131] X947 i s dasiangpineysgteimeaciguseimec aci d, gl ut am ne,

al pha- hyl - 1.c. aciid.: i Jeted; [132] X18 is tryptophan or is

del et eg‘;%][ 133%%%%@?21 %%nﬁ%?ﬂ ?ashg euci ne, leucine, valine or is deleted;

[ 134] X4 i s dPhisianginineywiline or st} oni ne, arginine or is deleted; [135] X21
i's aspaysgi ne 19 isi guighaliRt 8dinihelRblsif2 is threonine or is deleted; [137]
X23 is%?stei 353 .I%i ne 0?%15 del et ed; [138] X24 is a peptide having 2 to
10 am Ad%laci ddPis YCilifg VIEQIYRIME or is del eted; and [139] R2 is
KRNRNNI[#7]( SEQ D Disha2thidRine, £RBSEARRRGaiSEQ | D NO. 33), GPSSGAPPPSK (SEQ I D
NO. 34) HSQg\Fi%S%YngLD TEQ | EgﬂNO.e_SS), HSQGTFTSDYSRYLDK (SEQ I D NO. 36),
HC;EGTF‘F SKi ?lgﬁ YOS %1951 ’or is deleted (excluded if the am no
aci d sdfRlence Hifis FenmallAdb,6ai.sl-ild@ne prddsering; t hat of SEQ ID NO. 1). [ 140]

[ 141] pr - t ifde of the present invention may be sel ected
fromt@(ﬂr ougi%g%%#%%?r%ﬁ%_ ﬁ)E)%Cchacgpepti des of SEQID NGs. 1 to 31. Much nore
prefera{b@ﬁ, t e isapinige opfysilBe present invention may be an oxyntonodul i n

derivatiyy dessisbadahie babfstel of Exanple 2-1.
[103] ES is aspartic acid or glutamic acid;
[104]
[105] E7 is cysteine, lysine or is deleted;
[106] R3 is KRNRNNIA (SEQ ID NO. 32), GPSSGAPPPS (SEQ ID NO. 33) or
GPSSGAPPPSK (SEQ ID NO. 34);
[107] R4 is HSQGTFTSDYSKYLD (SEQ ID NO. 35), HSQGTFTSDYSRYLDK (SEQ ID
NO. 36) or HGEGTFTSDLSKQMEEEAVK (SEQ ID NO. 37); and,
[108] RS is KRNRNNIA (SEQ ID NO. 32), GPSSGAPPPS (SEQ ID NO. 33),
GPSSGAPPPSK (SEQ ID NO. 34) or is deleted (excluded if the amino acid sequences
of Formula 2 to 5 are identical to that of SEQ ID NO. 1).

E6 is glutamine, cysteine or lysine;

[109]

[110] Preferably, the novel peptide of the present invention may be a peptide of the
following Formula 6.

[111]

[112] R1-X1-X2-GTFTSD-X3-X4-X5-X6-X7-X8-X9-X10-X11-X12-X13-X14-X15-X16-
X17-X18-X19-X20-X21-X22-X23-X24-R2 (Formula 6)

[113]
[114] wherein R1 is histidine, desamino-histidyl, 4-imidazoacetyl or tyrosine;
[115] X1 is Aib(aminoisobutyric acid), glycine or serine;
[116] X2 is glutamic acid or glutamine;
[117] X3 is leucine or tyrosine;
[118] X4 is serine or alanine;
[119] X35 is lysine or arginine;
[120] X6 is glutamine or tyrosine;
|

[121 X7 is leucine or methionine;



[ 142] Oxyntonodulin has activities of two peptides, GP-1 and gl ucagon.
GLP-1 decreases bl ood glucose, reduces food intake, and suppresses gastric
enpt yi ng,weandigleamdagon i ncreases bl ood gl ucose, facilit &Ce/HR2p/0ps498 and
decr eases body-wei ght by increasing etergy netabolisns. Different

bi ol ogi cal effects of two peptides can cause undesired effects |ike

i ncreagiIy bIqumg$y§ﬁ§ajﬂbrgmu@?g@adghOWﬁ nor e dom nant effeg} thanhGLP-l
or causi nausea vom. ti [ P-1 shows, nor m nant effect than

o ucagditmorsy bl Nmicitid o iarma sl e PRESBRE he'or esent i nvent i on
are not[12Hl y aXited glwamimer damenit hed dysiot,iavgitine oy isfdpletekanpl e, am no aci ds
at posirthgn 1 L ] L Whi ch suppress the activity of
gIucagé%%ﬁnay)gg‘ﬁé%Pﬁ%é§é¥g%9§§€gﬁ%@ﬁg the activity ratios of glucagon and
GLP- 1. V912012 69 pb8peTydRe@1 2y drdefad4 10 [ 143] The present inventors
performegyin wiyQl e biufRAhS, drSinfRMPES-fRtE1 LhatmicReidant bddee@f the
presenthi vent gp,s ows excel | en a9%|V|t|es.on th& GLP-1 receptor and the
gl ucago eceﬁbo 1S a3paticRcd) glyan, AOWHE % 15 44ieied it is suggested that

t he pept2die ofX1die ppeedaniiné ovenileietsd; acti vates the GLP-1 receptor and the
o] ucagﬂ%d ecepi . to e%%%‘é" or e ?xscc%lléted]t t herapeutic effects on obesity

t han the éonven I ona oxyh¥onn&hf|n. % addition, its inhibitory effects on
in vivdlidod iXlt7akelavmeecysicand, gbdamigndid, glughmows, alphreemethgletluentic aaidiobist or y
effects on foedignt ake than the conventional oxyntonodulin (FIG 1). [144]
[145] It is apparént to those skilled in the art that when the

oxynt ob¥| i n MY s yxPiophan o is drlstedi esent i nvention are nodified using the

typi cal[135chnixJues aldniife! 4eieG8indRedinS bl brw tdete@ yners such as PEG and
sugar ?@gn or §u5| n.mn{h.albwgln, transferr.lg‘,E f%tty acid, and

i rmunog ul i oS alagEe- BEne nBr Qi inen 8- HRT A dEleleder fect s of the

oxynt offbdfijl i n XiBlris ueparapese oitibdylewed] | show superior therapeutic effects to
native nto 0. T f or t he nodi fied oxyntonodulin derivatives are
al so i*gﬁﬁded I'n %ﬁ@eggggéé%gegﬁg’Fresent invention. [146] [147] In

anot herd 1 &8pectX2X heyyriesdpiting aviedeletd:; provi des a pol ynucl eoti de encodi ng
the pepiigle. [X¥ABL o PeBridhRind PPl PHino a8Rls USRI LB L c[iRlor if\&leted; and

pol ynucl eoti de, | ndi cates seguence S|nllar|%¥ bet ween "wi | d-type am no acid
sequend&lor B3 YKENRNNIA (@ ?@bNgbé%bﬁ%§§,A&ﬁﬁ“ﬂﬁ@ﬁh@%§(h3é ne sequence
that is 75% @PISGARFRSKO(SH@IRNQ. B3 SQGTFIBRY,SKYLE (SEEBIR0! §5)90% or

porynuct cot | SORGHGEHRLSERATN e O Yot G TRERIG PR VS 569 mmy
be done wit hIDR¢On¥kedissdedeted (ensliudel d tiwoamipp acidl seyueavadf Bdireilpé ogdarticallsi ng
a connercialkygﬁyggé kB §@nPuUt er program the honol ogy between two or nore

sequences nmay be expréssed as a percentage (%, and the honol ogy (%
bet weeh14lj acent sequences may be eval uated. The pol ynucl eoti de encodi ng

t he pterl!ﬁc%}i] tehi %b@?ﬁ%ﬁ%ﬁ@%ﬂi%e@ﬁ&@% Be p?é@fhtﬁl;f\@hﬁ&? afhy 3R sél%ctTte@ fI?E{ b Rrhpl ?r ge
amount o e peptide. ) [ ef aspect, e presen

i nvention pr 895%%%&%%9%&%&&% Hém%it? ?@ﬁ\%’flg} mpﬁeﬁﬁﬁ%&})@htﬂ?ﬁoﬁrﬂwﬂe

treat ment of oblrgré¢enciangitionimgy bhden @aptonielulih edyatAs deseibelt @t Table 1tofie term
"prevention"Egganﬁﬂghl of the actions by which the occurrence of obesity is
restrai ned or fetarded by adm ni stration of the peptide or the conposition,
and t hél4dr m "@xyegrnehiih hagaetivitadsiof oWo phgtidestGlotd dny giuviagdn. ((H&-$ynpt ons  of
obesity have r if f -abl.y by
adm i St at i SEcoret B g it bl Rl s Ao R s e PRI (e
term "adni ni slycageromereaahioadralnesedeqibiitedipolysisinshiseregses Hogy-aeighippy in-
2012/ 169798Plldakiitz @A § aftdfblidhs dsitfefoit PiRhoSdabsifene s twdt R pAdddatah @Rliseby a
certain suitable.nﬁtﬂod..The CO o%itigi og t.he present invention may be
adni ni st er ed "SISAGIEHS P]ﬁf‘emﬁ‘fﬁ%% GEREOSHE SYAZORNONS MUC ABIIANG t each a
desired ti ssuégctfthan @kBnipbecauding nasseaand vomitiredf GbP-1 sliavaspesietdonsgadnt

i ntravenous, _infL.r , t ane [ . g} i cal,

i ntranasal , fé?%é%%?@%%%?@fT%#gﬁﬁ??%#%gﬁ%th%%ﬁﬁgégﬁﬁfﬁ@%ﬁépﬁ%ﬁﬁer, si nce
pepti des ar eiriegben aig noponlygrmaed dnémaisstthese iaotyitiese faneaainplyr edinoricslsgf  a

conposi tion ,8Li1i6f #lan@dMobbeYdiéthb@ANinSPRLh Sufess A RAVRY of QLEMAL £dy Hor
protection agai nst degradation in the stomch. [153] As uSed herein, the

b~

t erm "obesi t yodifigs} fop Balapaingihe 2510 Bional HReaeen aadbildt l-of adi pose tissue
in the body, and a body mass index (body weight (kg) divided by the square
of the height (m) above 25 is to be regarded as obesity. Ooesity is
usual |y caused by an energy i nbal ance, when the anount of dietary intake
exceeds the anmount of energy expended for a long period of time. Cbesity is
a netabolic disease that affects the whol e body, and increases the risk for
di abetes, hyperlipidem a, sexual dysfunction, arthritis, and cardiovascul ar

_______ o - o S o, Y r Ar~ a1




| ong-acting preparations. [157] On the other hand, exanples of the carrier,
the excipient, and the diluent suitable for the pharmaceutical fornulations
i ncl ude sORORELGITI8XE r OSe, sucrose, sorbitol, mannitol, PKYIKR2012/004494
erythritol, maltitol, starch, acacia Wubber, alginate, gelatin, calcium
phosphate, calciumsilicate, cellulose, nethylcellul ose, mcrocrystalline
cel I ul gs43] polTheiphaseptyiny@liodl pagorni@l it fvitrdTtpayihtey oy ez et @at the peptlde

propyl hydrox nzoat e nesi um st gar. ate neral  oil

DY on " et FRaPREELnY Pk TRPREREPERLE on PRRU g b eer s

anti - coagul atglrrgg@ygentsor, bobparednt sxynhumeatdiantisys, ftliawggestitdsthaathd peptide

anti septics gﬁﬁt@ [ Mol resent

i nvention mat(l)k&QﬁJreSFH{lhpﬁtﬁ)ﬁllagﬁ%%g@gqed&%wp e Edgg c%%sd?(grtt?ng of
tabl ets, pilisBow mexcsﬂe@rtbwe@sw ctagrs oh ebesiy ibiethe p@m@ntwmaémwg for

i nternal Use,torﬁmﬂlﬁﬂ NN, HPShititoRy k& 1aGHROHSo BRIdUhIaRO e reXAMRTHIC DS

sol vents, |yophilized fornulatj l%ms a? supgo%torl €es. %5?}% Further t he
conposi tion WaEYOWE U FfetHdTRIYY £iiers ghdoerwiake thasy the seivealienel 18Nt he
pati ent's bodymodna (pi@ferably is forrmulated into a preparation useful for
pept i de[lﬂgugs according to the typical nethod in the pharmaceutical field
so as t e adm nistered by an oral or parenteral route such as through

ski n, iliTlaverdbusppimettathese skiled in the ngdhdtevhiealthe oxymntcanastidin|dariyatives of

i ntramedul | ary, prehf AYERI SUh kRS IR Yypid] ?ee@qsﬁétatncmu%cat@ﬂsaﬁ
|ntraper|toneal intranasal, 1ntraco o I cal, ‘sublin , nal , or
rectal adni nivatyRalymers skh asi REG apd sugay ehadn t)lh%lls@tld‘/lﬂ{%’lb‘t}]nn’{ anShIpN| %gy may be

used by bl endtiagani 1Trﬂlntﬂngﬁftiuﬁﬁ yn @Jdephamm@uhé g@tdpyu@@@fmtsa&hﬁe QRYRI ers
such as physlolé)cg}1 GI saline %}OIC sal vent s er tomcreasethe

stability or ‘4B egivgyves t&?ﬁbg At BPeLt erét‘B“&HFcf%@é © B SE br
dextrans, anttmm«xdu]mntfhemimds] tiksmadidied bk gntatodular deglvatiedshiroaleo ircheledtin thg
agents, | ow teins or other stabilizers may be used.

[ 161] 5162] Lfctiﬁglhr}é%tnrgg@l onO%dose and frequency of the pharnaceuti cal
_corrposi[ 4@dn of the present invention are determ ned by the type of active
i ngredife t g Qh&HRE: é@b&& tl’lélbfe@étﬁ uﬁx%‘ﬁh@ﬂi ﬁr(ﬁfﬂfeg' a$® ainﬁaegﬁcfeeé}éédlhg e

treate adm nistration route, patient's age, gende and body Wwei ght, and
di sease sevetPPPt&fie [ 163] The total effective dose of the conposition of the

pr esent[148]vent1rt@rteﬂafﬁmdm)tag:ym ﬁHL&E@h@t@lﬂ for ehefpRllyrRidleotide, ancﬁmgl Rqeaze, or may
be adm ni stered

tine in cordln to a

ract i onat ed tPbaHeaeR SeBasr ok Brinient P SORRedR hi R ne
present i nvenhd orjudehe gcnﬂﬁeqmncefthaaa:st T5% oi highexd peeiitrainig 8 5 Vaonhiglgpemdieng on
t he di sease . A de of
the present ?gé\fgtﬁblfy?rg)qf 61€1ftlgﬁ&ba|n}{ eVé&&otegé@%eaﬁ%%yo/ Q)Q%?gthgf Jgggﬁcaﬁ)ﬁpﬁeﬂﬁ' 1 kg of
body wei ght @plyau@a@ﬁl@rﬁequqqemmdm&thepetttdecThQ/@ra‘dsey e\"altaﬁ@nmytbed@nﬁs
determ ned coig Wehhitd eyabl Qéiﬁg E@@ﬁtﬁfe%clélﬂﬂi\ldﬂhﬁlg AR NUsife 896mnRRAANI
wei ght, health g}ghdl tions, gender, e 28 / 169798PCT/ KR20 /004494
13 severity, 2dpiéPle campulsr rﬁ@nthﬁélp amep.tzyﬂ OF PUYPRMFUI VAN rout e
and treat rrentexfnemdemapeménthg’e(%handrﬂreemtnot@y (W@rﬁmséetqiaﬁjmeﬂtmeqdemesqﬁay hi s,
t hose skilled in.the e et.er ecti.ve dqose suitable
for the par ¢ P AP s P R e BRI Bk B Rl Rb R o 8R3FE Y Soen
i nvention. Tlespetadsaeetntdhtah ad@lgpemptmtmfﬂaﬁepﬂpradeng to the present
|nvent|p@|s not particularly limted to the fornulation, and
adm ni stratlon route and node, as long as it shows the effects of the
pr esentl 1 3Hventn shll apatBerasmess theAreRet SiNeNEa PisH 3 iPhr@HCofticRheoRRQsK Kt
I nvention Sh(i’(\i&fith@iﬁfé@bﬂltﬁﬁtorltféatfhéf@oﬂe'lﬁs'éity@8m91f151ﬁ§ ﬁie%ﬁﬁd@nd titer, thereby
remar k $1é reduci nght he nunber ,and freguenc%/ ﬁfﬁﬁ m ni s Cg{] t her eof .
[ 165] over’S ¥ CETR | ST SR BERRY BHOTHAT ABS ?hW BF ¥ al one or
in conbi nati @nrratceccxﬁlohemtgiemesmmhd ot lreurdquinayr admdeistrati@l offthe pegtakiootte show ng
prophy! act ! © BipblLARRY LG FEL SRR % wd UG A0BY ARG SBhpoms
formul ati ons B\ F iCoefte yare not
particul arlyof phtStte avea ernmyurn mrlthelbet@ret enm@diﬁpd fﬁwoev@bhbmdmlaisnemn n

receptor agogf%pegtlﬁg}thycbﬁm@ﬂl&pr a Y5 receptor antagonist, a
Mel ani n concentratl ng hor no receptor antagonist, a Y2/3 recept or

agoni stl15d wcswusre%@eﬁtrbtheat@%%ctmnétr@%@t rNgan AHEIESHGOf| angaraunt olg Breor , a
SHT2c agonlst al33A receptor agonist, an Anylin receptor agonist, a
Ghrelin antagonist, and/or a Chrelin receptor antagonist. [166] [167] In
still another aspect, the present invention provides a nethod for
preventing or treating obesity, conprising the step of adm nistering to a
subj ect the peptide or the pharmaceuti cal conposition i ncl udi ng the sane.
[168] In t he present. |nvent|on the ternt subject |s those suspected of

I L T o o o o o - oy



[171] In still another aspect, the present invention provides a use of the
peptide or the pharnmaceutical conposition including the sane in the

pr epar at iwo 20f2/1@p19§s for the prevention or treatnent of PObasR2012/008M42]

Mode for the Invention [173] Herei naftler, the present invention will be
described in nore detail with reference to the foll ow ng Exanpl es. However,
t hese Exanpl aSteﬁﬁﬁleﬂ@lﬁbskdnbelﬁiws alphiént PYULRRORES sOidlle mathdd! Tige ddtvRRItoadfi S not

intended to be lim edb 174 17 anple 1. .

Pr oduct i on_of s e FSeBR DEF e B Ty bf P pmons s as lqngyas it
Product i on ofis dd¢ to lehachea ddsoadl tlgsucﬁﬂVPexaaBHdc;rtsle istrot @hi?tedl t}, iTt@jpeACRewlasn-
performed usi 1‘&9 ffbul eiﬂir &‘Elfab‘éi?&ﬂ%le%@s Hﬁr%e&l%ﬂt @a‘f'lﬂgafarséim?ﬂtrd n cDNA
(Ori Gene Techno ogi es, recept gene

tenpl at e, an@ulm@aﬂolor dwianestal @A rasieg. H@W@Yegesllpﬁeumeh@es|amdlaast¢@ulézibh of
the Hindl || apd Ee@RwdtiRal 4cick ﬁr%'ﬂecﬁéﬂt§§f £8rAgosttOnABE SiaNadiniRisRaRb P gHéeld
[179] [180] Forward ri - ttteeccccceceette ATTCGAAATAC-3' (SEQ I D
NO. 47) [181Peresed %P%Wqﬁéﬁrd fog progespraREan f TAG 3' ( SEQ
I D NO. [483] [ 189 use{l h&d]n, ﬁfbetelﬁ’ﬁ:R)mmyiUﬁtph‘e@ScoﬁlhmM@nldﬁhﬁ) ekdess kmown odni mal

cell expressi n veet or fr.t jar e onbi vect o

xoct PR ARSI B T Pedy e » ReBE AR P (SRR e (RS B e um
was transf ectsevxhw\pf the thhight @o)) aboveaddt is \v@bet wRaxpGa hRIR Vbdsry iluspeallect ami ne
(I nvitrogen, cLita)y %H@n&’é&rHﬁlﬁﬁgndenwﬁer?ﬁlle%ﬁ{duﬁpoﬂﬁg ?%&RQE?&e@Hé‘ﬂie %n{i’i%m

18 and 10 nM net otr I ngl e one ce | 1 nes were selecte
t her ef r om by Chensray expenglest fosa l@llgcl??ﬁiodl% timen Pbesitydp p metaholis Hisgrssghaxcel | ent

c responsegffe&s 1& Body, GAM GRAEE th@ﬂs ﬁﬁ’@ i) H@Bﬂ@[deﬁ/% S km V¥-
AVP fe&ts leRvHo Rlak et 1d naent, fe Id
sel ected therefrom 185] % @r{pél} r oducti on of cel

showi ng cAl\/Pf?l?é%JﬁBrPé i %‘F&é&ﬂ? ) 4 e N nﬁB’F‘F&F?‘Féd‘S %Sioﬁlg’“e& ‘Ylgbu on
corr espondi ngndidenCREf ¢amceDNA ( Ori Gene Tech-

2012/ 1 8P K 0 g )
B B R st By P,
i ncl udi ng eactaceftiqaHg ageepRblesmadiethencifrienst ori dahlp@tnAs m@aheggnatbe tesmo bphairma-a
PCR product .  [d@8]y alck %l)lel'—'%éﬁﬁi thaPlhk Bhposition is sufficient to achieve the
B - CACOGACACT AL &SRy ROt R Pk o8 3 (SEQ 1D NO. 49

therapeutic effects Wlthout deleterious side effects, and may be readily determined

depending on the type of the diseases, the patient's age, body weight, health conditions,
gender, and drug sensitivity, administration route, administration mode, administration
frequency, duration of treatment, drugs used in combination or coincident with the
composition of this invention, and other factors known in medicine.

[155] The pharmaceutical composition including the derivative of the present invention
may further include a pharmaceutically acceptable carrier. For oral administration, the
carrier may include, but is not limited to, a binder, a lubricant, a disintegrant, an
excipient, a solubilizer, a dispersing agent, a stabilizer, a suspending agent, a colorant,
and a flavorant. For injectable preparations, the carrier may include a buffering agent, a
preserving agent, an analgesic, a solubilizer, an isotonic agent, and a stabilizer. For
preparations for topical administration, the carrier may include a base, an excipient, a
lubricant, and a preserving agent.

[156] The 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 pharmaceutical composition may be
formulated into tablets, troches, capsules, elixirs, suspensions, syrups or wafers. For in-
jectable preparations, the pharmaceutical composition may be formulated into an
ampule as a single dosage form or a multidose container. The pharmaceutical com-

position may also be formulated into solutions, suspensions, tablets, pills, capsules and



[ 190] Reverse primer: 5'-CTAACCGACTCTCGGGEGAAGACTGAGCTCECC- 3' (SEQ I D NO. 50)
[191] [192] The PCR product was cloned into the known ani mal cell

expressi omoverwp7980GC/ dhfr to prepare a reconbi nant ve®COHKBOCDIGOER.

[ 193] CHO D44 cell line cultured in @DVEM F12 (10% PBS) nedi um was
transfected with the reconbi nant vector x0GC/ GCCR using Li pofectam ne, and
cultured in gofeitapipedpai@idhsm containing 1 ng/nL 418 and 10 nM

t hot te. Sipgl LI i . | ect.ed t f by. a limt
e R T8 R AT St S FELCOIRE, AP il
gl ucagon i n ghegroenteugtdl dormnddpemd énfuded aciese, dasrdse,vatioye, setb@ot, @dnnitol,
t herefrom : | kLo 1 V]
oxynt onodul f%?g%%l%%tgﬁ%)égﬁ é?qg%]esta%f}iég tléiig{agrbr%lljgl\éﬁa%" g@%%’hdg%?us&%POSP hate,
oxynt onodul i salgsm siliedtg.esliplpsmathylepliylase tpicraeagitalbng ¢ellijaseo activities of
oxynt omodul i RoRR{HyYRktoli@sne, WaYdH QBTG Hylibx %ﬂz&%;ﬁ%ﬂ%ﬂﬁ)eﬁqb&té,%bpw ng

am no aci d sequences were synthesized (Table 1). ) 001Table 1 WO
5012/ 169798PETERFOG S Eotygi %efa%aﬁ%-égf ER0 G ma%ervﬂagﬁfoe&%&lw in
derivatives Sh@dooluddilikeqahdsestidnig agkhds,|IDbM@ntslhumectants, flavorants, and
HSQGT FTSDYSK\élIz%? QOFVOQALIMNTKRNRNNI A SEQ | D NO. 2

CA- SQGTFTSDY! VRLFI EW_.MNTKRNRNNI A
[158] Further, the pharmaceutical composition of the present invention may have any for-

mulation selected from the group consisting of tablets, pills, powders, granules,
capsules, suspensions, liquids for internal use, emulsions, syrups, sterile aqueous
solutions, non-aqueous solvents, lyophilized formulations and suppositories.

[159] Further, the composition may be formulated into a single dosage form suitable for the
patient's body, and preferably is formulated into a preparation useful for peptide drugs
according to the typical method in the pharmaceutical field so as to be administered by
an oral or parenteral route such as through skin, intravenous, intramuscular, intra-
arterial, intramedullary, intramedullary, intraventricular, pulmonary, transdermal, sub-
cutaneous, intraperitoneal, intranasal, intracolonic, topical, sublingual, vaginal, or
rectal administration, but is not limited thereto.

[160] The peptide may be used by blending with a variety of pharmaceutically acceptable
carriers such as physiological saline or organic solvents. In order to increase the
stability or absorptivity, carbohydrates such as glucose, sucrose or dextrans, an-
tioxidants such as ascorbic acid or glutathione, chelating agents, low molecular weight

proteins or other stabilizers may be used.

[161]

[162] The administration dose and frequency of the pharmaceutical composition of the
present invention are determined by the type of active ingredient, together with various
factors such as the disease to be treated, administration route, patient's age, gender, and
body weight, and disease severity.

[163] The total effective dose of the composition of the present invention may be ad-

ministered to a patient in a single dose, or may be administered for a long period of
time in multiple doses according to a fractionated treatment protocol. In the pharma-
ceutical composition of the present invention, the content of active ingredient may vary
depending on the disease severity. Preferably, the total daily dose of the peptide of the
present invention may be approximately 0.0001 /g to 500 mg per 1 kg of body weight
of a patient. However, the effective dose of the peptide is determined considering

various factors including patient's age, body weight, health conditions, gender, disease



SEQ ID NO. 3 CA- S QGIFTSDYS KYLDERRA QDFVAWLKNTGPS S GAPPP S SEQ I D NO. 4
CA- GQGTFTSDYSRYLEEEAVRLFI EW.KNGGPSSGAPPPS SEQ I D NO. 5

CA- GQGTFN8DEBRANVEBEAVRLFI EW.KNGGPSSGAPPP S SEQ | D NO. 6 PCT/KR2012/004494

CA- GEGTFTSDL SRQVEEEAVRLFI EWAAHSQGTFTIBYS KYLD SEQ I D NO. 7

CA- SQGTFTSDYSRYLDEEAVRLFI EWLMNTK SEQ I D NO. 8

CA- SQGTFT SDL SER@rilnk ifs/Rlnk| SEMENMDKratE @ hditNed tohdministration route and treatment

CA- GQGTFTSDYSRYLDEEAVXL FL EW IVNTKRINRNNI A . SEQ | D. NO. . 10 . .
CA- SQGTFTSDYSRENE Mﬂ%ﬁﬂ@%ﬁ?ﬂﬁﬁglﬁhﬁﬁﬁ“’l s} tﬁl@l thse skilled in the art
CA- GEGTFTSDL SRQVREEANRE A/ MATBOGTE 1681 thYE Di¢ (REQuTiDuIMOIse 1 the pharma-

CA- SQGTFTSDY! T SER LRNQceutBal iti

Ch SOCTFTSDYEINEERIARTE EW AR SE0 B i Prabitbedttal compositon

CA- GQGTFTSDY SFRadEEA/ e ProspR NRTIIRINRNINR, particularly limited to the formulation, and ad-
ministration route and mode, as long as it shows the effects of the present invention.

[164] The pharmaceutical composition of the present invention shows excellent in-vivo
duration of efficacy and titer, thereby remarkably reducing the number and frequency
of administration thereof.

[165] Moreover, the pharmaceutical composition may be administered alone or in com-
bination or coincident with other pharmaceutical formulations showing prophylactic or
therapeutic effects on obesity. The pharmaceutical formulations showing prophylactic
or therapeutic effects on obesity are not particularly limited, and may include a GLP-1
receptor agonist, a leptin receptor agonist, a DPP-IV inhibitor, a Y5 receptor an-
tagonist, a Melanin-concentrating hormone (MCH) receptor antagonist, a Y2/3
receptor agonist, a MC3/4 receptor agonist, a gastric/pancreatic lipase inhibitor, a
SHT2c agonist, a 33A receptor agonist, an Amylin receptor agonist, a Ghrelin an-
tagonist, and/or a Ghrelin receptor antagonist.

[166]

[167] In still another aspect, the present invention provides a method for preventing or
treating obesity, comprising the step of administering to a subject the peptide or the
pharmaceutical composition including the same.

[168] In the present invention, the term "subject" is those suspected of having obesity,
which means mammals including human, mouse, and livestock having obesity or
having the possibility of obesity. However, any subject to be treated with the peptide or
the pharmaceutical composition of the present invention is included without limitation.
The pharmaceutical composition including the peptide of the present invention is ad-
ministered to a subject suspected of having obesity, thereby treating the subject ef-
fectively. The obesity is as described above.

[169] The therapeutic method of the present invention may include the step of admin-
istering the composition including the peptide at a pharmaceutically effective amount.
The total daily dose should be determined through appropriate medical judgment by a
physician, and administered once or several times. With respect to the objects of the
present invention, the specific therapeutically effective dose level for any particular
patient may vary depending on various factors well known in the medical art, including
the kind and degree of the response to be achieved, concrete compositions according to
whether other agents are used therewith or not, the patient’s age, body weight, health

condition, gender, and diet, the time and route of administration, the secretion rate of



SEQ I D NO. 15 CA- GQGTFTSDYSRYLDEEAVRLFI XW.IMNTKRNRNNI A SEQ I D NO. 16

CA- SQGTFTSDLSRQLEGGGHSQGTFTSDLSRQLEK SEQ I D NO. 17

CA- SQGTFMBDEBRYIDBEBREAVRLFI EW RNTKRNRNNI A SEQ | D NO. 18 PCT/KR2012/004494

CA- SQGTFTSDYSRYLDEEAVRLFI EW RNGGPSSGARPPS K SEQ I D NO. 19 CA- SQGTFTSDYSRYLD
E EAV K LFI EW RNTKRNRNNI A SEQ I D NO. 20 CA- SQGTFTSDYSRYLD E EAV K

LFI EW RNGGPS 18 GRRRRSI oK thm%%%yoa CPTRSRETLKERAL2! A04494ohin SRR HOHNO. 21
CA- SQGTFTSDYSRQ_EEEAVRL FI EW/R .KRI}J NNLA'SEQ D NO .22 DA FTSDYSKYLD E
KRA K EFVQAL ngEh thy semPosEiong @emwma%bﬁkﬁe&r@w IR 858 D NO
24 HAI bQGTFT SRMSYBEKRAKEFVOQALMNTC SEQ | D NO 25

[170]

[171] In still another aspect, the present invention provides a use of the peptide or the phar-
maceutical composition including the same in the preparation of drugs for the
prevention or treatment of obesity.

[172]

Mode for the Invention

[173] Hereinafter, the present invention will be described in more detail with reference to
the following Examples. However, these Examples are for illustrative purposes only,
and the invention is not intended to be limited by these Examples.

[174]

[175] Example 1. Production of in vitro activated cell line

[176]

[177] Example 1-1: Production of cell line showing cAMP response to GLP-1

[178] PCR was performed using a region corresponding to ORF (Open Reading Frame) in
cDNA (OriGene Technologies, Inc. USA) of human GLP-1 receptor gene as a
template, and the following forward and reverse primers including each of the HindIII
and EcoRI restriction sites so as to obtain a PCR product.

[179]

[180] Forward primer: 5'-CCCGGCCCCCGCGGCCGCTATTCGAAATAC-3'(SEQ ID
NO. 47)

[181] Reverse primer: 5'-GAACGGTCCGGAGGACGTCGACTCTTAAGATAG-3'(SEQ
ID NO. 48)

[182]

[183] The PCR product was cloned into the known animal cell expression vector

x0GC/dhfr to prepare a recombinant vector XOGC/GLP1R.

[184] CHO DG44 cell line cultured in DMEM/F12 (10% FBS) medium was transfected
with the recombinant vector XOGC/GLP1R using Lipofectamine (Invitrogen, USA),
and cultured in a selection medium containing 1 mg/mL G418 and 10 nM
methotraxate. Single clone cell lines were selected therefrom by a limit dilution
technique, and a cell line showing excellent cAMP response to GLP-1 in a con-
centration-dependent manner was finally selected therefrom.

[185]

[186] Example 1-2: Production of cell line showing cAMP response to glucagon

[187] PCR was performed using a region corresponding to ORF in cDNA (OriGene Tech-



HAi bQGTFTSDYSKYLD E KRA K EFVOALMNTC SEQ I D NO 26 HAi bQGTFTSDYS K YLD E
KRAKEFVQALMNTC SEQ | D NO 27 HAI bQGTFTSDYSKYLD E QAA K EFI CWLMNT SEQ I D NO.
28 HAI bQOVHEBDYISKNWE DEKRAKEFVQALMNT SEQ | D NO. 29 CA- Al h@CTKIGDMBIYID E KRA
K EFVOALMNTC SEQ I D NO 30 HAi bQGTFTIBYAKYLD E KRA K EFVQALMNTC SEQ | D NO
31 YA bQGTFTSDYSKYLD E KRA K EFVQALMNTC [201] [202] In Table 1, anino
acids in bol gorigesumders Anethuref gseipon rédegtor QEmedsi a0BmpRIR] afdtiRFoBEW A

represent ed a non-nati.v m no ut am ¢ aci d.
a1 on, oL ERDeErEe PRy B@E@Bé&%‘i}ﬂ‘%‘ i R Py e Mo
desam no- hi stasdy¢bta1[12¢(I’o‘}Rp{021®dt] Example 2-2: Test on in vitro activity of
oxynt o lin derivatives [205] In order to nmeasure anti-obesity efficacies
of the oxyntonodulin derivatives nt hesi zed in Exanple 2-1, cell activity
was majﬁ lod THpryind gt 3 AGE AT ACCAEC STEREOAA G AT I GeCE- 1 Sae
1-2. [206] Thp @®l49)lines were those prepared by transfecting CHO (Chinese

Hanst er ary) to express, to tor
gene, é@ect iRFYELpe P‘Fr)‘mﬁ% S wgﬁ?@@éﬁ@@qc%%@w@%%ﬁ (éﬁé(ca[ gon
activities. N@r®hore, the activity of each oxyntonodulin derivative was
rreasu\rl\z%gm ng each transforned cell line. [207] Specifically, each cell
l'ine ub-cultured twice or three tinme a week, and aliquoted in each
wel | ofl1%2]196- Weiel PGR atoducttwas ai@rediinty thd kifowa amaal dedll dxpweslobyedtorl t i vati on

for 24 hours 2{0«]%2?]& -B%I%H%E?é Sehseht §ecwr)&,é@@@gg{wth KRB buffer and

suspended in fer contalnin mvi 1 BMX, and |left at room
t enper dt¥%e f &HG REttigdklineuityed ip SUEN/E %QQOF@B@ megiugHasoRaptesieddul i n

de&' \?/)i-; ives (\xrlﬂlflhtéﬁ&ﬂhfbﬂlaml’\éeggﬁ)xbg( NGE GRudin ﬁl oﬁ&%alalﬁge ROV c&ﬁure&%i@5 217- 38
an were dilu rom n ol d serj i on, an
cach 4b me ¢ neruby el dReamee | el 0" 8 i et
in a CO2 incubtioss wéli’eealﬁctaﬂ)tmtefm‘m behllinliydilhgionuédhaiquapadeedabdididechowlgl

| ysis, and tfggce(h%h cAMPALGRANEGE ARBbY ik (B EANR BSSRU KA MRISEHLA

Devi ce, USA) 10 neas I ons ues were cal cu
WO 2012/ 16979@9@&@&@@@1004494

[194]

[195] Example 2. Test on in vitro activity of oxyntomodulin derivatives

[196]

[197] Example 2-1: Synthesis of oxyntomodulin derivatives

[198] In order to measure in vitro activities of oxyntomodulin derivatives, oxyntomodulin

derivatives having the following amino acid sequences were synthesized (Table 1).
[199]

[200] Table 1



18 therefrom and conpared to each other. EC50 val ues are shown in the
followng Table 2. [209] [210] Table 2 [Table 2] Conparison of in vitro
activiti esof2or/iekP81l receptor and gl ucagon receptor bet ReEKRRI2ZAW0SMAUl | N
and oxyntonodul i n derivatives SEQ I D NO ECS0(nM CHO GP-1R CHQO GCCR SEQ
IDNO 150 - 210 10 - 43 SEQID NO 2 51.8 12.8 SEQID NO 3 >1,000 637.7
SEQ I D NO. 4[Palfle L, 000 SEQ ID NO. 5

Oxyntomodulin and oxyntomodulin derivatives

SEQIDNO. Aminoacidsequence

SEQID NO. 1 HSQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA

SEQ ID NO. 2 CA-SQGTFTSDYSKYLDEEAVRLFIEWLMNTKRNRNNIA

SEQ ID NO. 3 CA-SQGTFTSDYSKYLDERRAQDFVAWLKNTGPSSGAPPP
S

SEQ ID NO. 4 CA-GQGTFTSDYSRYLEEEAVRLFIEWLKNGGPSSGAPPPS

SEQ ID NO. 5 CA-GQGTFTSDYSRQMEEEAVRLFIEWLKNGGPSSGAPPP
S

SEQ ID NO. 6 CA-GEGTFTSDLSRQMEEEAVRLFIEWAAHSQGTFTSDYS
KYLD

SEQ ID NO. 7 CA-SQGTFTSDYSRYLDEEAVRLFIEWLMNTK

SEQ ID NO. 8 CA-SQGTFTSDLSRQLEEEAVRLFIEWLMNK

SEQ ID NO. 9 CA-GQGTFTSDYSRYLDEEAVXLFIEWLMNTKRNRNNIA

SEQ ID NO. 10 CA-SQGTFTSDYSROMEEEAVRLFIEWLMNGGPSSGAPPP
SK

SEQ ID NO. 11 CA-GEGTFTSDLSRQMEEEAVRLFIEWAAHSQGTFTSDYS
RYLDK

SEQ ID NO. 12 CA-SQGTFTSDYSRYLDGGGHGEGTFTSDLSKQMEEEAV
K

SEQ ID NO. 13 CA-SQGTFTSDYSRYLDXEAVXLFIEWLMNTK

SEQ ID NO. 14 CA-GQGTFTSDYSRYLDEEAVXLFIXWLMNTKRNRNNIA
SEQ ID NO. 15 CA-GQGTFTSDYSRYLDEEAVRLFIXWLMNTKRNRNNIA
SEQ ID NO. 16 CA-SQGTFTSDLSRQLEGGGHSQGTFTSDLSRQLEK

SEQ ID NO. 17 CA-SQGTFTSDYSRYLDEEAVRLFIEWIRNTKRNRNNIA

SEQ ID NO. 18 CA-SQGTFTSDYSRYLDEEAVRLFIEWIRNGGPSSGAPPPS
K

SEQ ID NO. 19 CA-SQGTFTSDYSRYLD E EAV K LFIEWIRN-
TKRNRNNIA

SEQ ID NO. 20 CA-SQGTFTSDYSRYLD E EAV K LFIEWIRNGG-
PSSGAPPPSK




5.9 >1,000 SEQ ID NO. 6 500.1 >1,000 SEQ ID NO. 8 419.6 >1,000 SEQ I D NO.
10 >1,000 >1,000 SEQ I D NO. 11 >1,000 >1,000 SEQ ID NO 12 >1, 000 >1, 000
SEQ | D NGWODR2812459P80 >1, 000 SEQ ID NO. 17 97.9 >1, 000 SPQTIHR2bIQ/00184

17

SEQ ID NO. 21 CA-SQGTFTSDYSRQLEEEAVRLFIEWVRNTKRNRNNIA

SEQ ID NO. 22 DA-SQGTFTSDYSKYLD E KRA K EFVQWLMNTK

SEQ ID NO. 23 HAibQGTFTSDYSKYLDEKRAKEFVCWLMNT

SEQ ID NO. 24 HAibQGTFTSDYSKYLDEKRAKEFVQWLMNTC

SEQ ID NO. 25 HAibQGTFTSDYSKYLD E KRA K EFVQWLMNTC

SEQ ID NO. 26 HAibQGTFTSDYS K YLD E KRAKEFVQWLMNTC

SEQ ID NO. 27 HAibQGTFTSDYSKYLD E QAA K EFICWLMNT

SEQ ID NO. 28 HAibQGTFTSDYSKYLDEKRAKEFVQWLMNT

SEQ ID NO. 29 CA-AIbQGTFTSDYSKYLD E KRA K EFVQWLMNTC

SEQ ID NO. 30 HAibQGTFTSDYAKYLD E KRA K EFVQWLMNTC

SEQ ID NO. 31 YAibQGTFTSDYSKYLD E KRA K EFVQWLMNTC

[201]

[202] In Table 1, amino acids in bold and underlined represent ring formation, and amino
acids represented by X mean a non-native amino acid, alpha-methyl-glutamic acid. In
addition, CA represents 4-imidazoacetyl, and DA represents desamino-histidyl.

[203]

[204] Example 2-2: Test on in vitro activity of oxyntomodulin derivatives

[205] In order to measure anti-obesity efficacies of the oxyntomodulin derivatives syn-

thesized in Example 2-1, cell activity was measured in vitro using the cell lines
prepared in Examples 1-1 and 1-2.

[206] The cell lines were those prepared by transfecting CHO (Chinese Hamster Ovary) to
express human GLP-1 receptor gene and glucagon receptor gene, respectively. Thus,
they are suitable to measure GLP-1 and glucagon activities. Therefore, the activity of
each oxyntomodulin derivative was measured using each transformed cell line.

[207] Specifically, each cell line was sub-cultured twice or three time a week, and
aliquoted in each well of a 96-well plate at a density of 1 X 105, followed by cul-
tivation for 24 hours.

[208] The cultured cells were washed with KRB buffer and suspended in 40 ml of KRB
buffer containing 1 mM IBMX, and left at room temperature for 5 minutes. Oxyn-
tomodulin (SEQ ID NO. 1) and oxyntomodulin derivatives (represented by SEQ ID
NOs. 2-6, 8, 10-13, 17, 18, 23-25, 27-30 and 31) were diluted from 1000 nM to 0.02
nM by 5-fold serial dilution, and each 40 mL thereof was added to the cells, and
cultured at 37°C for 1 hour in a CO2 incubator. Then, 20 mL of cell lysis buffer was
added for cell lysis, and the cell lysates were applied to a cAMP assay kit (Molecular

Device, USA) to measure cAMP concentrations. ECs, values were calculated



96.3 >1,000 SEQ ID NO. 23 2.46 5.8 SEQ ID NO. 24 1.43 6.95 SEQ ID NO. 25
1.9 1.3 SEQID NO. 27 2.8-5.5 3.1-5.6 SEQID NO 28 3.1 0.3 SEQ ID NO 29

14. 25 17.803EQ/160798I0. 30 2.20 80.2 SEQ I D NO. 31 PCT/KR2012/004494
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therefrom, and compared to each other. ECs, values are shown in the following Table

2.

[209]

[210] Table 2
[Table 2]
Comparison of in vitro activities for GLP-1 receptor and glucagon receptor between
oxyntomodulin and oxyntomodulin derivatives
SEQ ID NO. ECsy(nM)

CHO/GLP-1R CHO/GCGR

SEQ ID NO. 1 50-210 10-43
SEQ ID NO. 2 51.8 12.8
SEQ ID NO. 3 >1,000 637.7
SEQ ID NO. 4 5.5 >1,000
SEQ ID NO. 5 5.9 >1,000
SEQ ID NO. 6 500.1 >1,000
SEQ ID NO. 8 419.6 >1,000
SEQ ID NO. 10 >1,000 >1,000
SEQ ID NO. 11 >1,000 >1,000
SEQ ID NO. 12 >1,000 >1,000
SEQ ID NO. 13 >1,000 >1,000
SEQ ID NO. 17 97.9 >1,000
SEQ ID NO. 18 96.3 >1,000
SEQ ID NO. 23 2.46 5.8
SEQ ID NO. 24 1.43 6.95
SEQ ID NO. 25 1.9 1.3
SEQ ID NO. 27 2.8-5.5 3.1-5.6
SEQ ID NO. 28 3.1 0.3
SEQ ID NO. 29 14.25 17.3
SEQ ID NO. 30 2.20 80.2
SEQ ID NO. 31 12.5 1.0

[211]

[212] As shown in Table 2, there were oxyntomodulin derivatives showing excellent in



12.5 1.0 [211] [212] As shown in Table 2, there were oxyntonodulin
derivatives show ng excellent in WD 2012/ 169798PCT/ KR2012/ 004494 19 vitro
activiti esoant/wbfBerent ratios of activities on GLP-1 PETAR2012/@Md4
gl ucagon receptor, conpared to nativel%oxyntonodulin of SEQ ID NO 1. [213]
[214] It is known that oxyntonodulin activates both the G.P-1 receptor and

gl ucagon r eceft®ictivities Upd OB fSerd PRRSS of @ctivige dnl GBPE &&@@Lr}ﬁ%ﬁgluloagkdl pronot e
ulin

satiety, thereby show n nti-obesi T nt ono i
derivatives éi%cgé?o&lcr?al gedt%ﬂgaw H%%?%{)‘ &§FrQsﬁ)g%a;|¥gher invitro
activi 2By on both the G.P-1 receptor and gI ucagon receptor than the

W | d-t g@? OXyﬁﬁﬁrEﬁg%h thut o gg'ﬂoﬁﬁﬁﬁlﬁf %a&@ﬁotﬂ&hé’éﬁ@ ﬁﬁc&ﬁ&ﬂﬁfdﬁ%‘f&éﬁ%ijg 1age”t

for obesity w't er efficacies t nown oxyntono

[ 216] Exanpl ée@ptor&ftup@rﬁss; aPRetieo fasditptgilipglysts. @mpmﬁw@rw, @éﬁebvalw\w@g
[217] In or d%uio@eﬁ@zaeﬂé&@ The ébtyﬁ@brh&ﬁﬂhﬂ%Hwtﬁfeﬁﬁédo\’dhhg/ t@{hewgﬁﬁﬁ%ﬁbhn
derivati ves, haﬂ&%ﬁ in_food.int aket?ﬁgz{J é?slig" stration 01&9 om)du
derivatives WB? NRaEo AHGRISHR brst e Glsh-Adesrriqryad 8 ?ﬁﬂt?rﬁ
control . [218fe wil@2t8e Spewinfodakh,and tedrefos: @hnaieeised: aobihelpButiesgeaoivron! y
used to test Lhe ef. fthﬁ ﬁére&ﬁof t ernatH Eti C ent s Cfhﬁr obesity and di abetes,

were fasted 8796 L0 M 'St 8P vm THonpoginy o ng/ kg of
oxynt of®thll i n, or 0 02 0 1 1 or 10 ng/ kg of the oxyntonodulin derivative

of SEQ bf% NO lﬁx &9% 1h'?ri@4<£ct‘§’ﬁ o%ﬁ&“tﬁﬁﬂ»dhgﬁ d%nQQH{F% (FIG 1). FIG

l1is a g an es 1In nt a accor to adm nistration
dose ofl buy nt dﬁr@ﬁdﬂr méaw&wnwmtﬂppﬁﬂ%w%pf %yntw@O@HWrwﬂwa 1,

admi ni strati QRardles & fHBA Klgalaa‘ b;oa@ﬁﬁimfmd@ﬁ bioxdatdnyRfuliM eesRAWBSweR &afktedl | ent
inhibitory effec m ni stration of 10 ng/ kg of

oxynt ormodul i ﬁn‘)]f/tﬁéé‘]ous‘f 9944 nsi‘h"i?é?fyf“i%@flaﬂ s ¢ HS%ynt ommodul i n” deri vati ves

of the[pr&gsent invention have nmuch hi gher anti -obesity effects than the

Wi ! d t )fE f‘ngXy rgrp%g? gyl r’?![ %bes%;/aﬁeﬁ)ehp 8‘%&@ n%ggnfcgbﬁﬁo% V\f ﬁs&:ﬁtto ?es Ql\é%ff%cqg%gb

i ndi catn OITDdeI n t hat
shows | ower d&mrapeybesganys @rf)b‘tsntg aadndlabhf@ulvebrbéasmrfphl h@rrsdmétad@lmtgmddose

three times qigayor fldgad of W BheaHED 69 B/0eTd. KR2OL I RQAGAM 18D oxf-al ms

tomodulin derivative of SEQ ID NO. 2. Then, food intake was examined for 2 hours
(FIG. 1). FIG. 1 is a graph showing changes in food intake according to administration
dose of oxyntomodulin or oxyntomodulin derivative. As shown in FIG. 1, admin-
istration of 1 mg/kg of oxyntomodulin derivative showed more excellent inhibitory
effects on food intake than administration of 10 mg/kg of oxyntomodulin.

[220]

[221] Taken together, the oxyntomodulin derivatives of the present invention have much
higher anti-obesity effects than the wild-type oxyntomodulin, even though ad-
ministered at a lower dose, indicating improvement in the problems of the wild-type
oxyntomodulin that shows lower anti-obesity effects and should be administered at a
high dose three times a day.

[222]



A peptide conprising the am no acid sequence of follow ng Fornula 1:

R1- X1- X2- GTFTSD X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X 14 X15 X16 X17
X18 X19 XRO xX2leXPR X23 X24 R2 (Formula 1) wherein Rl iPSTHRDiAdion®4
desami no- hi stidyl, dinethyl-histidyl 20N-di et hyl - hi stidyl),

bet a- hydr oxyi m dazopr opi onyl, 4-im dazoacetyl, beta-carboxy

i m dazopropi onyl or tyrosine; X1 i sgfﬁéﬁgjnoi sobutyric acid), d-al anine,
gl ycine, Sar(N-nethyl glycine), serile€, -serine; X2 is glutamc acid or

gl ut amggimX3 i s | euci ng peftideldofihilfy iarhoSeld RGuQice 8F Moy KAnlua LYSi ne
or arginine; X6 is glutamne or tyrosSine; X7 is leucine or I’T’Et%‘ll ni ne; X8
is aspartic acid or gl RaflXad ; %&335%1}@(%9?)&7' i')é?'XSl(QI’)Iq}]e'?ﬂ -X13-X

al pha- et hyl - gl ut am c aki-H18&Xli6sX 0eiXa8exi;9-X20- X2 - gh o ixasi X24-Rgl(Bémiilg 1 aci d,

| ysine, arginine, serine or. is deleted; X11.is .alanipe, arginine, valine or
2 del eted; X12 1s al anviasnRigh BiRaresdpmino SRl oo a3 i o
| ysi ne, gl utam ne, ar gi(N-dimetlailpinaidybt bepd-hgdroxamidazapiogiamyl, idsindddzebedyl, X14
is aspartic acid, glutam.c i, ial: Lhe: ' ted; X15 is

phenyl al ani ne or is de?%%%ﬁi?én@%%%ﬁéﬁﬁgﬁg fngl or is deleted; X17

i s al ani ne, cysteine, tSamiPEAHBPIOOYLYILG #ad), giapndiss A¢/C1ne,

al phanet hyl - gl ut am ¢ acga6\pnektsy189Li8E )L SbrinK 1S d-Serfney Pt ophan or is del et ed;
X19 is al anine, isol eu(cfﬁfe, 1I euci ne selri ne, valine or is deleted; X20 is
al ani ne, |ysine, nethi }f‘e%ut@’in&ﬁ%ftlr‘iiﬂlé%u%?%i ne or is deleted; X21 is asp
aragine or is deleted;, X228 lesiad anyrginegl yci ne, threonine or is deleted;

X23 is cysteine, lysi ney Pl sielsméj&l aﬁﬁl‘ﬁgé;
X35 is lysine or arginine;
X6 is glutamine or tyrosine;
X7 is leucine or methionine;
X8 is aspartic acid or glutamic acid;
X9 is glutamic acid, serine, alpha-methyl-glutamic acid or is deleted;
X10 is glutamine, glutamic acid, lysine, arginine, serine or is deleted;
X11 is alanine, arginine, valine or is deleted;
X12 is alanine, arginine, serine, valine or is deleted;
X13 is lysine, glutamine, arginine, alpha-methyl-glutamic acid or is
deleted;
X14 is aspartic acid, glutamic acid, leucine or is deleted;
X15 is phenylalanine or is deleted;
X16 is isoleucine, valine or is deleted;
X17 is alanine, cysteine, glutamic acid, lysine, glutamine, alpha-
methyl-glutamic acid or is deleted;
X18 is tryptophan or is deleted;
X19 is alanine, isoleucine, leucine, serine, valine or is deleted;
X20 is alanine, lysine, methionine, glutamine, arginine or is deleted;
X21 is asparagine or is deleted;
X22 is alanine, glycine, threonine or is deleted;
X23 is cysteine, lysine or is deleted;
X24 is a peptide having 2 to 10 amino acids consisting of combinations
of alanine, glycine and serine, or is deleted; and
R2 is KRNRNNIA (SEQ ID NO. 32), GPSSGAPPPS (SEQ ID NO.
33), GPSSGAPPPSK (SEQ ID NO. 34), HSQGTFTSDYSKYLD (SEQ



X24 is a peptide having 2 to 10 am no aci ds consi sting of conbinations of
al anine, glycine and serine, or is deleted; and R2 is KRNRNNI A (SEQ I D NO
32), GPSSEORPRAGHBEQ | D NO 33), GPSSGAPPPSK ( SEQ | D NOPC3AR2012/004494
HSQGTFTSDYSKYLD (SEQ WO 2012/ 169798RPXT/ KR2012/ 004494 21 1D NO. 35),
HSQGTFTSDYSRYLDK (SEQ I D NO. 36), HGEGTFTSDLSKQVEEEAVK (SEQ ID NO. 37) or
is deleted (excluded ifIXKe. 3, FSQEETEISTEFYSRNCOIO{SHRIMME 3b),i s i denti cal

to that of SEQ I D NO. i i r.ai to.claim1,

wherein the peptide i s%ﬁEb%?Sﬁééiﬁ)T@ﬁﬁﬁﬁwe‘??%@ﬁ@ﬁ@%&ﬂés et‘;élnacti vati ng

G.P-1 receptor and gl udagdudedat thetaorino p&ill a¢qneBaETdid-qpmpia dis identioaldd tiget O

claim1, wherein the pﬁ@@ﬁ I\ﬂg_slg_anti -obesity effects. [Claim41The peptide
efein o

according to claiml1, ' or nore ami no acids at positions 10, 14,
16, 20,[Chamgdd 28 of t hEheaitipHée arsotlineipurdsioel.otherdn Mgl Reptidaisansypdt i t ut ed

with am no acids or ampgoeaslifddtutivatipisrR otat@siias dumm&gﬁ)ogawp
consisting of Tyr(4-M), Phe, Phe(4-M), Phe(4-Cl), Phe(4- , Phe(4-NQ2),
Phe(4- NH2), Phg, Pal, NAYCagaliCesPhi enyl) and Al a(benzot hienyl). [Caim
51The peplimde accor di ngriepeptiaé mcbrdimherddiim QReheddin MR Rpadd ha aadicbepiaai rs at
positions 10 and 14, 12 e@% 16, 16 and 20, 20 and 24, and 24 and 28 of the
am no aci d sequence of eI;Eorrml a l are substituted with glutamc acid or

| ysi ne [€ithddm ri ngs. [Qleaeptiéd ddverdiegptol demat odrediingne or mbei amihp agilentei n

one or nore amno acid 2;{36@1'81‘;0%% ?{9 1&9?6,@0‘?5@é&ch@Qﬂth%%mi%@a&@ﬁcﬁ%@nce and 20,

20 and 24, and 24 and e amno acid sequence of Formula 1 form

rings. [Oaim 71The pepfargglaak#issubstigited with apyna acigierraspino a¢id dgdpativee i s

[S(e:: ect eglfA romlthe ?rogge@ﬁaifﬁiﬁﬂﬁgﬁ(ﬁuﬁmg?ﬁg bﬂ?}'ir(?i\/_[e%ﬁ@el F)hé\el@w(e%ltA o 31.
aim pol ynucl eoti de 0 e_pept.i i

phar maceuti cal conposit ﬁfgbr g%%g(é%eygﬁ Ry Sb%‘f@&ﬁi&#@%%@ﬂ@si ty,

conprising the peptide Ak(atyenyhendfAlefbanzshidnytld 7 as an active ingredient.

[Claim phar maceu, cal .. -t 1 on cordi i . ther

conpri %ﬁaé:ll; g‘? phar maceut‘llt H(_:e aq%lp 98§%g(:%§|§341%%ec%g}fr)’iv§ire?§ éq%ﬁﬁmﬁ?%]la%ﬁgg dtih

phar maceut i cal conposi tiagn apestiradis 1§ and 14 B andol6, Whené 2t 20ad 24, and 24

and 28 of the amino acid sequence of Formula 1 are substituted with
glutamic acid or lysine to form rings.

[Claim 6] The peptide according to claim 1, wherein one or more amino acid
pairs at positions 10 and 14, 12 and 16, 16 and 20, 20 and 24, and 24
and 28 of the amino acid sequence of Formula 1 form rings.

[Claim 7] The peptide according to claim 1, wherein the peptide is selected from
the group consisting of the peptides of SEQ ID NOs. 1 to 31.

[Claim 8] A polynucleotide encoding the peptide of claim 1.

[Claim 9] A pharmaceutical composition for the prevention or treatment of
obesity, comprising the peptide of any one of claims 1 to 7 as an active
ingredient.

[Claim 10] The pharmaceutical composition according to claim 9, further
comprising a pharmaceutically acceptable carrier.

[Claim 11] The pharmaceutical composition according to claim 9, wherein the
composition is administered alone or in combination or coincident with
other pharmaceutical formulations showing prophylactic or therapeutic
effects on obesity.

[Claim 12] The pharmaceutical composition according to claim 11, wherein the
pharmaceutical formulation showing prophylactic or therapeutic effects
on obesity is selected from the group consisting of a GLP-1 receptor

agonist, a leptin receptor agonist, a DPP-IV inhibitor, a Y5 receptor an-



conposition is adm nistered alone or in conbination or coincident with

ot her pharnmaceutical fornul ations show ng prophylactic or therapeutic

ef fects owmoabexgictys [ Cl ai m 121The pharnaceuti cal conposiPCIIKR2a00844Ng t O
claim11l, wherein the pharmaceutical Rormul ati on show ng prophyl actic or

t herapeutic effects on obesity is selected fromthe group consisting of a
GLP-1 receptor agoni st,tagodi®pd Melah@Ceficefiragghoshonad( MIPR) teéepohhmbdaist, a Y5

t - WO 2012/1 8PCT1KR20121
e /<K R aﬁ%?l%ﬁ%ﬁ%ﬁﬁ%?%&é%%ﬁ hkiiilatd |, 5
receptor agonist, a I\/C:iip@sefmbﬂmioora Hjihi gonpise agiet recqitparponsatn Amhylpase
i bi or, "8 SHT2G. a0 21336, CRAEAN B ARATL Sha «F ORI Bub SR

agonist, a Ghrelin ant ago i st ecept or antago A et hod
for prevent| ng or treatgRivbesity, conprising the step of adnini stering to

al subj g@lalrhrl@ |peptide of nREOIXRE &Rerﬁir@dﬁre&tlﬂg)o%sw &H@n@ dibp 6N a@f
claim

Use of the peptide of any one to 7 onposi tion
of claimo in the propdPBHeds sapbiss: Peﬂtﬁsgﬁﬁ@o g | ?&rﬁ%t of
obesity. composition of claim 9.

[Claim 14] Use of the peptide of any one of claims 1 to 7 or the composition of
claim 9 in the preparation of drugs for the prevention or treatment of

obesity.



