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[4] Being overweight and obese increases blood pressure and cholesterol levels to cause
occurrence or exacerbation of various diseases such as cardiovascular disease,
diabetes, and arthritis, and are also main causes of rising incidence rates of arte-
riosclerosis, hypertension, hyperlipidemia or cardiovascular disease in children or ado-
lescents as well as in adults.

[5] Obesity is a severe condition that causes various diseases worldwide. It is thought to
be overcome by individual efforts, and it is also believed that obese patients lack self-
control. However, it is difficult to treat obesity, because obesity is a complex disorder
involving appetite regulation and energy metabolism. For the treatment of obesity,
abnormal actions associated with appetite regulation and energy metabolism should be
treated together with efforts of obese patients. Many attempts have been made to
develop drugs capable of treating the abnormal actions. As the result of these efforts,
drugs such as Rimonabant (Sanofi-Aventis), Sibutramin (Abbott), Contrave (Takeda),

and Orlistat (Roche) have been developed, but they have the disadvantages of serious
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Solution to Problem

[14] An object of the present invention is to provide a conjugate comprising oxyn-
tomodulin, an immunoglobulin Fc region, and non-peptidyl polymer wherein the
conjugate being obtainable by covalently linking oxyntomodulin to immunoglobulin
Fc region via non-peptidyl polymer.

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

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

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

[18]

Advantageous Effects of Invention



[25] FIG 3a is a graph showing the result of purifying a nono-PEGy| at ed
oxyntonodulin derivative (SEQ ID NO 29) through a SOURCE S purification
colum. [WO]20R¥1&423b i s a graph showi ng the result of pRCTKR20t2/®eTRUgat es
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[34] FIG 6c1sad OW ng esult of purifying conjugates
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through a S i fJ i . .. 35] FIG 6d is a graph show ng
the result %E?ﬁ?@%lﬁgsﬂc%ﬂ%ﬁﬁ%%%gﬁi(alﬁllg{;gt}gieh ~oxyntonodul i n derivative (SEQ
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derivative (SEQ 1D NO. 29) through a SOURCE S purification column.
[26] FIG. 3b is a graph showing the result of purifying conjugates including oxyn-
tomodulin derivative (SEQ ID NO. 29) and immunoglobulin Fc through a SOURCE
15Q purification column.
[27] FIG. 4a is a graph showing the result of purifying a mono-PEGylated oxyntomodulin
derivative (SEQ ID NO. 30) through a SOURCE S purification column.
[28] FIG. 4b is a graph showing the result of peptide mapping of purified mono-
PEGylated oxyntomodulin derivative (SEQ ID NO. 30).
[29] FIG. 4c is a graph showing the result of purifying conjugates including oxyn-
tomodulin derivative (SEQ ID NO. 30) and immunoglobulin Fc through a SOURCE

15Q purification column.

[30] FIG. 5a is a graph showing the result of purifying a mono-PEGylated oxyntomodulin
derivative (SEQ ID NO. 31) through a SOURCE S purification column.
[31] FIG. 5b is a graph showing the result of purifying conjugates including oxyn-

tomodulin derivative (SEQ ID NO. 31) and immunoglobulin Fc through a SOURCE
15Q purification column.

[32] FIG. 6a is a graph showing the result of purifying a mono-PEGylated oxyntomodulin
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[41] FIG. 8b is a graph showing the result of purifying conjugates including oxyn-
tomodulin derivative (SEQ ID NO. 23) and immunoglobulin Fc through a Source 15Q
purification column;

[42] FIG. 8c is a graph showing the result of purifying conjugates including oxyn-
tomodulin derivative (SEQ ID NO. 23) and immunoglobulin Fc through a SOURCE
ISO purification column;

[43] FIG. 9a is a graph showing the result of purifying a mono-PEGylated oxyntomodulin
derivative (SEQ ID NO. 24) through a SOURCE S purification column;

[44] FIG. 9b is a graph showing the result of purifying conjugates including oxyn-
tomodulin derivative (SEQ ID NO. 24) and immunoglobulin Fc through a Source 15Q
purification column;

[45] FIG. 9c is a graph showing the result of purifying conjugates including oxyn-
tomodulin derivative (SEQ ID NO. 24) and immunoglobulin Fc through a SOURCE
ISO purification column;

[46] FIG. 10a is a graph showing the result of purifying a mono-PEGylated oxyn-
tomodulin derivative (SEQ ID NO. 25) through a SOURCE S purification column;

[47] FIG. 10b is a graph showing the result of purifying conjugates including oxyn-



[55] In one aspect to achieve the aboveg objects, the present invention
provi des a conjugate conprising oxyntonodulin, an imunogl obulin Fe region,
and non- pEpt20tyi73420l yner wherei n the conjugate bei ng obPaTARE/(9y722
covalently linking oxyntonodulin to immunogl obulin Fe region Vi a

non- peptidyl polymer. [56] [57] As used herein, the term "conjugate" neans
a conj ugat e GRARNIIR RGvRETSE NtﬁzgﬂQMQBﬁ@hl%ﬁﬁhﬁﬁ?cﬂﬁ%&@fa@@@%@ﬂ§Qcan
be any substance which can induce increased stability in blood, suspend

emi ssi on thr@HﬂﬁC%ﬁ@‘?‘Hﬁéy, or other useful effects. In the present

i nvent i[43], t h&lGatboss g thewimnthaogublot piunfyie camgigares iRlafieg alshy, t he
conj ugate ca Fe
oot on whi chRe AT AR G R 2 P Hish o B WIS

pol ymer can ﬂ$@&mﬁﬁcﬁ%VﬁF@H@@ulln and an i mmunogl obul in Fe region via

coval enggpondsiGT frsqrgrira adho@ndsthetesaR Bt p@myh@fi mbRb Y"E@'ylaﬁé’d‘ oka?n linked to

ggyﬁrgﬂgdg{?ﬁlagiﬂ PV% (Sggb@%ﬁgbg gﬂﬂﬁ§ Pfgﬁgk@gﬁf qu?g?ﬁgmpresent

i nvent i[60] mearlAGt mlha\a%rapsh shoproyed résadt\f pori fimadongupaads um‘hﬁdm@myncorrpar ed
to native ox ul i.n cti.ng con ne
oxyntonndullﬁ p&gghfkdvgﬂ%ﬂggk?ﬁ%ggfgﬁﬁmui1 W?ﬁ#%gﬂﬁﬁcg?x?$1aégg%é 2
of the am no pavfichtoagpobmuss of the native oxyntonDdulln oxyntonDdulln

conj uggspd to @G 11 é@aﬁg@%@{ t'ﬁ@%'éﬁ%@ Z&ﬁ%&@%ﬁ@cﬁe@&yﬂol ymer

such as polyethyfene a oxgn o ugat ed
| ong- acting (B W%ﬂﬁ@hﬂ%s 05151‘9}1 Hﬁ e SryretorabRGE
conjugated tQS@%ﬁhﬁcﬁﬁmdmhﬁﬂﬁng t he ablllty of blndlng to albumin in the

body, oxynt lin e sul ated in. degr adabl e nanopart.i Ies but the
Cyps of Phne” 1 G et e REARIYnE ERnee sy S F hseartoniisop T by Tk
used herein, admmnm&mmndomyﬁhnwndmkﬁnhndeawsneJmmme@bbdMHFwe@umgmﬂmza

gl ucag ZPr ec Ol 3 ;P

ot ccur 4575, “adrEoh L& HERAADe AR Iileuy SRR ARSI BTRADL o
Preferably, iRl minstratian e osdel %ﬁht@@m@hd dS@tﬂﬁlefﬁe@meOSEbylqux@nmgates
(HSCEHE;@DYSKYLDSRRAQDFVCMLNNTKRNRNNIA) [61] The term "oxyntonodulin
variant” is a peptide having one or nore am no acid sequences different
fromthose oBesiiYlodedoyfrantyimg out theilngerdon pepti de that retai ns the
functi of agt, |

br epar 0 by any ChaL TP %EE%I?%{ e ‘93&%@@%2*’&%9?%“?%%“ AR |,
or by a conbicARPTIHAS CREHEBPATI. 4n framuneglobyin Eﬁﬁeﬁ@na@dd@emf@éﬁﬁldso et he

native oxynt Qeelih tH cohfidhte BRRgtBidhabl ¥y Bvamey inRind&xiyM@dkiodelin thudes

pepti des, peptide atives .or metics that are prepared by
addi ti on, deP@WPSH%Bﬁ Eﬁﬁ??ﬂlﬂ?PB Psﬁﬂgﬁpg@“§E|ds of oxyntonpdulin so as to

actlvaqé6both of the GLP-1 receptor and the glucagon receptor at a high

| evel npar e h Q Th dulin
fragneA?ﬂneanég%&%g%dﬁén?&ﬂéﬁ?H§¥ﬂ%%ﬂgg&%ﬁggcégﬁ%%?8@?%@52%8§ﬁ%%$5 eleted
at the N-terandothenfactoie @herdnetprsiean b anhsubsnie whishyan owwduincreasddn whi ch

non- natura'|Xmﬁﬁﬁyh{BBSH%ﬁhﬁﬁd@ﬁﬁ£§mﬁﬁﬁh,Eﬁﬁqﬁ&ﬁnr5%&M&ﬁméﬁﬁ8ﬁ%&§ﬁ9hwcan be
added, and has a function_ of actlvatlng % P-1 receptor and the

gl ucagon r ec®BPERLINTBAPIERE FCHIS EHEPHPEPEIMIOHHN FErHBER Hreferabhe Rear i ant s,
deH) vat It ves, cgﬁydgité aw&(ﬁ’nlﬁ‘ise@X)Y@ﬁ @ﬂy}d@mbdulﬁlaancb@q ilm&ﬁdndgf[tﬁhu‘ﬁh%&bél?rﬁ o[ Ih n
CcO i nati on. or, ex Ires | nve 1 ONn 1 NC a e a as
o oy e ARy ¢ P BRARET oty P S 3P BRI PR R G Liffged

deam nati on okymthmolhlireand mtnralmng)bahn tfcregomduie coralantih@ada Tuntetmioal of
activating baff §f,dh! Ff‘dﬁ pjol}rrﬁé}ecg BE LR ﬁog@l Sk gl%‘ag of %&%8&# of[tﬁéhm [ 66]

Am no aci ds nentlonegﬁﬁereln are abbrevi ated accor omencl ature
rul e of | UPAQuUNYRloRYlif b resje: at{da)zqynw[trwi}lhmdalm%@ewmgwmebe R [69]

Aspar agsgie N ARabhjugaR©f thelpresent invention means to have an improved in-vivo duration

of efficacy, compared to native oxyntomodulin, and the long-acting conjugate may

etion

include oxyntomodulin prepared by modification, substitution, addition, or deletion of

the amino acid sequences of the native oxyntomodulin, oxyntomodulin conjugated to a



[70] Cysteine C Qutamc acid E 11711Gutamne Q Gycine G 8 W

2012/ 173422PCT/ KR2012/ 004722 [72] Hi stidine H Isoleucine | [73] Leucine L
Lysi ne KWo42p12kgs42oni ne M Phenyl al anine F [75] Prol i ne PETSR2201200872276]
Threonine T Tryptophan W[77] Tyrosine Y Valine V [78] [79] In the present
i nvention, the oxyntonodulin derivative enconpasses any peptide that is
prepared by sukispiatistile @oymeachgiht s podjetttedne el o (REG P osintbmads | nedonfigated

dificati . 0., ..methyl.ati | .at bi.qui.tinati i.nt I I
Lo g TE A A5 P SR g el 0! o
( HSQGTFT SDY Sk DSRRAQDIEONE NTIKRRINN DAty SEQirnld N, al fidmis on the tody awt oxat e t he

gl ucagon and Lr at i . i 0L
S tron of  Arnitin e BbidREgATE phd R OB S bt heting, o
proteins, asca@ilpatads natjigited(thesetonon- nat ural |y occurring anmino acids can be

used. rcially avail abl e sources of atypical am no acids include

Si gma- rich,, ChenPep.Inc., apnd Genzype Pharnaceuticals. The peptides

i ncl udiliy t hes® %ﬁgﬁﬁ‘%%ﬂ&sw%do’%%? iy BlseRePPEgt ﬁrd\é@f?r‘&?a ycagon
synt hesi zed pratupor,phagidagonpandcioniveeca attiveupphioatoslylif, Qirecexang desivaAives,i can
PeDt! de COWp?%%m%EES%Q%h(%MJ \7S @ang(rﬁh Ar‘Q(yfgﬁr%fegraﬁ)qr ei?):an l%a%g]the ilﬁl%l alch one .
speci fi ¢ enbodrmnent, The oxXynt ono urtn derivative'o he present invention
is a novel pegtiedes oifHQIPANOthe ami no acids of the following Fornula 1.

[82] [83] RéHWﬁ@YLﬁ%R&%@F%@%ﬁNMR@NRWA)Xﬂ X12 X13 X14 X15
X16 X17 X18 XT9 X20 X21 X22 X23 X24 (Formula 1) [84] wherein Rl is

hi sti dilhl, deskWiteEnLnPEYNERPAulE YagieRY |is fPeRtidgavIngLOaF REMNYG AMiInetacHly| ) |

bet a- hydr oxy isedu@agaRn @R Ydm titbst BT Aareasghinodirh,ang ddaaXY peptide that

2200t 0p o e AEOR ISk A A ALF. AT SR b e
prepared by any one of substitution, addition, deletion, and modification or by a com-
bination thereof in a part of the amino acid sequences of the native oxyntomodulin.

[62] The term, "oxyntomodulin derivative" includes peptides, peptide derivatives or
peptide mimetics that are prepared by addition, deletion or substitution of amino acids
of oxyntomodulin so as to activate both of the GLP-1 receptor and the glucagon
receptor at a high level, compared to the native oxyntomodulin.

[63] The term, "oxyntomodulin fragment means a fragment having one or more amino
acids added or deleted at the N-terminus or the C-terminus of the native oxyn-
tomodulin, in which non-naturally occurring amino acids (for example, D-type amino
acid) can be added, and has a function of activating both of the GLP-1 receptor and the
glucagon receptor.

[64] Each of the preparation methods for the variants, derivatives, and fragments of oxyn-
tomodulin can be used individually or in combination. For example, the present
invention includes a peptide that has one or more amino acids different from those of
native peptide and deamination of the N-terminal amino acid residue, and has a

function of activating both of the GLP-1 receptor and the glucagon receptor.

[65]

[66] Amino acids mentioned herein are abbreviated according to the nomenclature rule of
IUPAC-IUB as follows:

[67]

[68] Alanine A Arginine R

[69] Asparagine N Aspartic acid D

[70] Cysteine C Glutamic acid E

[71] Glutamine Q Glycine G



[86] X2 is glutam c acid or glutamne; d 87] X3 is |eucine or tyrosine; [88]
X4 is serine or alanine; [89] X5 is lysine or arginine; [90] X6 is

gl ut am newonotyr7dene; [91] X7 is |eucine or nethioni nePCTERAXAUER2
aspartic acid or glutamc acid; 9 WO 2012/173422PCT/ KR2012/ 004722 [ 93] X9
Is glutamc acid, serine, alpha-nmethyl-glutamc acid or is deleted; [94]
X10 i s [gRut aniHietidigé Htlssieacigel d, | ysine, arginine, serine or is deleted,

[ 95] Xib]i s al anicing l?r g{e ,ne, valine or is deleted; [96] X12 is al anine,
ar gi ni n&) serifESGh RS i's deleted; [97] X13 is Iysine, glutanine,

ar gi ni n&4] al phdethemnimel Mdthehdnfaginadi d or is deleted; [98] X14 is aspartic
acid, ghytam g geidp gheycéne or is deleted; [99] X15 is phenylal anine or is
del et eg;ﬂ[ 100] i eéﬁ)s I?ljééo eucine, valine or is deleted; [101] X17 is

al ani né/6lcyst elihieoning TiflayaterhaeiM, |ysine, gl utanine, al pha-nethyl-glutanic
acid on77is delBi&dne Y Valine V

[78]

[79] In the present invention, the oxyntomodulin derivative encompasses any peptide that
is prepared by substitutions, additions, deletions or post translational modifications
(e.g., methylation, acylation, ubiquitination, intramolecular covalent bonding) in the
amino acid sequence of oxyntomodulin
(HSQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA, 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. Com-
mercially available sources of atypical amino acids include Sigma-Aldrich, ChemPep
Inc., and Genzyme Pharmaceuticals. The peptides including these amino acids and
atypical peptide sequences may be synthesized and purchased from commercial
suppliers, for example, American Peptide Company or Bachem (USA) or Anygen
(Korea).

[80]

[81] In one specific embodiment, the oxyntomodulin derivative of the present invention is
a novel peptide including the amino acids of the following Formula 1.

[82]

[83] 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 1)

[84] wherein R1 is histidine, desamino-histidyl, dimethyl-histidyl (N-dimethyl-histidyl),

beta-hydroxyimidazopropionyl, 4-imidazoacetyl, beta-carboxy imidazopropionyl or

tyrosine;

[85] X1 is Aib(aminosiobutyric acid), d-alanine, glycine, Sar(N-methylglycine), serine, or
d-serine;

[86] X2 is glutamic acid or glutamine;

[87] X3 is leucine or tyrosine;

[88] X4 is serine or alanine;

[89] XS5 is lysine or arginine;

[90] X6 is glutamine or tyrosine;

[91] X7 is leucine or methionine;

[92] X8 is aspartic acid or glutamic acid;



[102] X18 is tryptophan or is deleted; J 103] X19 is al ani ne, isoleucine,

| eucine, serine, valine or is deleted; [104] X20 is al anine, |ysine,

met hi oni e 2glut7adzene, argi nine or is deleted; [105] X2PCr&KRspR#0dtzzne or
is deleted; [106] X22 is al anine, glycine, threonine or is deleted; [107]
X23 is cysteine, lysine or is deleted; [108] X24 is a peptide having 2 to
10 ami n@3jaci g9(93ﬂdlg$1ilt5ﬁnid'k@id}fse@w]bjph@r&ﬂdﬁlm-g&ita@ioadﬁd\@n is )gl:lysfe'dne and seEi ne,

or is et ed; ] 09 i s . KRNRNNILA (SEQ | D NO, 35), SSGAPPPS (SEQ I D
N0 3600 epascsbp et Fafi S0 Witk arres SR PR EEE T b oy 38)
HSQGTFTSHYSRYLXK i¢ SEQineDafi@ined 9plineHBEGIHFSDL SKQVEEEAVK (SEQ | D NO. 40) or

i s del d (e ’ i .am acl of Formula 1 is identical
to thaf:@@f SE 1%9%%&1% %&ﬁﬁ%}%ei%lﬁleﬁﬁ%gﬁgrgd’to enhance the activity of
the wi &k ype ézwﬁth@m glutamingrargigmegilpeagshyt-abbynisracky it geletglp. 1

recept gog] t he 3pppkiager@f adid GlREARERYd, IANaRtdr@NddB¥d;pe substituted with
4-im dz acet%]e%ﬂ‘;ege tlge al gh.a Cfr bon of histidine at position 1 of am no
acid s éﬁence QLEMUFNIRY OSEEEIINO 1 is del eted, desani no- histi dyl
wher e t{h@]N-t X 16 iRadolarinepvamewp id d&eldel;et ed, di net hyl - hi sti dyl

(N-di | - hig{ - .where.the, N-termnal.am.n [ oup.i s i £ W th two
et hyt T ups. et Al Skl RS Dl ByR S Ehe bk TR LA 1o
group i s substidtautiedeleted;h a hydroxyl group, or beta-carboxy

i m dazopyQpi ony]g ; &ohheoN: ielegnal amno group is substituted with a
car boxgl 2igroup. Il\gﬁﬁggdipti o(r)l, Sthg G_P-1 receptor-binding region may be

subst i tH®Bd wit P iaglanieaisplucippdeuctim ssies. Kleopioileednd i oni c bonds or

combi ngtogns UEY € Qfanin®, Bk, @éthidﬁ%@é%ﬁrﬂﬁ@,@ﬂ%h%e&ﬁ@ﬂgmgd;mflﬁ be ]
- or endl n- t o enhance

substit d wi the am.no aci.d sequence of G-

t he act[mﬁty c?wdflg§@r?gé%ee‘btt16figleie§12] Further, a part of the oxyntonodulin
sequend&Oaiay P Xsidhkhiteuglgdined thieoainseg isedetaedt abi | i zi ng al pha hel i x.

Prefer , anj ' . iti 10, 14, 16, 20, 24 and 28 of 10 WO
2012/ 132@%2PC%%%§%%38’3%§§9%%dgfr%l?er% aci d sequence of Fornula 1 may be
subst i {l@%8d wiXH amipeptidechaysngo? toaktl spingarids demsisyiagiof eembivatenstaf pipngte,

Tyr (4-Me), PhgciRh@ideie), or Rifdedsiha Phe(4-ON), Phe(4-NQ2), Phe(4-NH2),
Phg, Pal, Nal',” A E{Z-thl enyl?gr and Al a%ﬁenzot hi erl%lé that are known to

st abi | i[%@]al pt%\zﬁ RYRNM G ©HE & NPe 3pb GESeMh o EGHIL NQ-t39)pe and nunber
of al phg tha)I IGPSSGAOPIRSH (RE@MD ND.287) HSQCGAFIBD YK YLOeSEQIDi NOs38)0 be16 .
inserted. Pr i sidi an
20, 20 and 2hoaanr o I3 FRdb RS b BRI S S P el d &
| ysi ne, respébiNWetl) os o dedeted(ekoluded if tigsamiandcidveqeencs ohbormuta t atidenticah t he

nunber of ri r&gﬁla{gfggf@%ilﬁq%tﬁd. Most preferably, the peptide may be a
an am d

pepti de having 0 acid’'sequence selected fromthe foll owm ng Fornul ae

1 to 6[1{0113]  [114] In one specific enbodinent, the oxyntonodulin _
derivatfivg of 1hbeidRie&MAhcd MY aBEViBMbLtRe FilAQYR] ox3BRInGiR1ih A& HebhGagdhe am no

o e AR ol LB, S Che A, 8618 cetence o

R1- A- R3 ( For mttugeddyith 4-imidazoacetyl where the alpha carbon of histidine at position 1 of
amino acid sequence represented by SEQ ID NO. 1 is deleted, desamino-histidyl where
the N-terminal amino group is deleted, dimethyl-histidyl (N-dimethyl-histidyl) where
the N-terminal amino group is modified with two methyl groups, beta-hydroxy imida-
zopropionyl where the N-terminal amino group is substituted with a hydroxyl group, or
beta-carboxy imidazopropionyl where the N-terminal amino group is substituted with a
carboxyl group. In addition, the GLP-1 receptor-binding region may be substituted
with amino acids that enhance hydrophobic and ionic bonds or combinations thereof.
A part of the oxyntomodulin sequence may be substituted with the amino acid
sequence of GLP-1 or Exendin-4 to enhance the activity on GLP-1 receptor.

[112] Further, a part of the oxyntomodulin sequence may be substituted with a sequence

stabilizing alpha helix. Preferably, amino acids at positions 10, 14, 16, 20, 24 and 28 of



[117] [118] In another specific enbodygent, the oxyntonodulin derivative
of the present invention is a novel peptide including the amno acid
sequence W 201281780221 owi ng Fornmul a 3, which is prepared WB¢TIKRRIZY4R2part of
the am no acid sequence of oxyntonodulin and a part of the am no acid
sequence of exendin or GLP-1 via a proper amno acid linker. [119] [120]
R1- B- C- R4 ( Fatigathiao3gid[s¢@idnce pAR@ulN] stalylbe sabwitined withegiihd sciéndaghirent ,

t he oxyntonDdull derivativ e aresent 4.n i i ovel .pepti de
ol wudt ng-t nd S ERE R BoitTind ord YGRS PR TSN M) el ErD. BN GCPER &
part of the &he@EeN&pi BheddiidnchmPaloiphtAdatGetblenpl)iasd ﬁﬂﬂib@ﬂmﬂﬁwl)\/ﬁmm@n
amno acid c | Ng; L.ad] ey , for
exanpl e, Leu%gt&% g%lﬁﬁblﬁ%'%gﬁ%& XLQ‘E(} %ﬁﬁd&r@gﬂﬁagﬂgﬂ%&@et nﬁﬁ%r 0{) obi c
i nteraction |ah3h§lhlsbfhsftabthéulgvﬁmlno a¢id Ohmmpw;bﬁi@lwa@g@s@re@e mﬂe@e rPrQiarab ¥ 123]
[124] R 1- SQEHASRYSIY pBsitiBs [RardaB1 442 BRd 16,ANQMIDG, BY al DB-uR3 24 Bra myl a 4)
[125] [126] In stl | I anot her e1 ific enbo nment, the ox ntonthulln
derivative ofaHg Emwﬁeﬁy@ﬁw Bamigacd g éﬁnepréﬁieicﬂée}’ﬁ PUSi TR Res:

foll owi ng Forn ﬂ&réS],s notiiiieition@nphe hurabertofigingd fo B&nserted. Most preferably, the

2012/ 173422P K 12 id seqyen S

substituted %ﬁtﬁ&% eéea%pﬁ%ie§8Y1 g|aﬁ%%nrm q(? X %ﬁ §nsggeg{ ﬁtg%é% hle\%lg |%1§g
native oxynt dwodulke htoh. G.P-1 receptor and gl ucagon receptor. [127] [128]
R1- E1- %I’jéTSDYSKYLD E2 ES RA E4 E5 FV E6 W.MWT-E7-R5 (Fornmula 5) [129]
[130] | ormulae 2 to 5, RL is the same as in the description of Fornmula
1; [131] 14 i s I8eneshestigsohndimentgths opyRiamenelin ¢eyivgtive of the present invention is

SQGTFTSDYSKYL 35 AL M o (BREGNEAS AN sediildnce %@EEEEW&%ME}%%E&EV\LW

SEQ ID NO. 42 FTSDYSKYL RRACDEVAW KNT (. SE 43
é;QG?FTSDYSRYﬁE)EdéWWL%‘fl nf%hn&%'\% &é@?ﬁ*@b‘?@h@\gﬁ@w{ KR KNG

(SEQ I D NO. 45), GEGTFTSDLSRQVEEEAVRLFI EV\AA (SEQ I D NO. 46), and
SQGT FT%PlYﬁRQVEEEAVRLFI EW.MNG (SEQ I D NO. 47);

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

[117]

[118] In another specific embodiment, the oxyntomodulin derivative of the present
invention is a novel peptide including the amino acid sequence of the following
Formula 3, which is prepared by linking a part of the amino acid sequence of oxyn-
tomodulin and a part of the amino acid sequence of exendin or GLP-1 via a proper
amino acid linker.

[119]

[120] R1-B-C-R4 (Formula 3)

[121]

[122] In still another specific embodiment, the oxyntomodulin derivative of the present
invention is a novel peptide including the amino acid sequence of the following
Formula 4, wherein a part of the amino acid sequence of oxyntomodulin is substituted
with an amino acid capable of enhancing the binding affinity to GLP-1 receptor, for
example, Leu at position 26 which binds with GLP-1 receptor by hydrophobic in-
teraction is substituted with the hydrophobic residue, Ile or Val.

[123]

[124] R1-SQGTFTSDYSKYLD-D1-D2-D3-D4-D5-LFVQW-D6-D7-N-D8-R3 (Formula
4)

[125]

[126] In still another specific embodiment, the oxyntomodulin derivative of the present

invention is a novel peptide including the following Formula 5, wherein a part of the



[132] B is selected fromthe group consgjsting of
SQGTFTSDYSKYLDSRRAQDFVQALIWNT (SEQ I D NO. 41), SQGTFTSDYSKYLDEEAVRLFI EW.MNT
(SEQ | D N©D 242)1738QGTFTSDYSKYLDERRAQDFVAW.KNT ( SEQ | D NOCTAR2012/004722
GQGTFTSDYSRYLEEEAVRLFI EWLKNG (SEQ I D NO. 44), GQGTFTSDYSRQVEEEAVRLFI EW.KNG
(SEQ I D NO. 45), GEGTFTSDLSRQVEEEAVRLFI EWAA (SEQ | D NO. 46),

SQGTFTSDY SRQYHRIAMRIL Fd JaWINGd €168 ddAeNOr sdFokitutedEwith Dok SARIRAMRIHEEYY ( SEQ

I D NO 48), S FTSDYSRYLD ( SEO | D ... 49) 3 i ti de havi
0 10 o n MR e RE Bt | S eI a i o Lk et BB S "
serine; [134Jfed®ptors serine, glutamc acid or arginine; [135] D2 is

argini 7]gl utam c acid or serine; [136] D3 is arginine, alanine or valine;
[ 137] I's argi nine, valine or serine; 38] D5 is glutam ne, arginine or

[ ysi nel128139] B RSk LIy R e Rer SHRG-EG WAGINDTE RS wEemdni he,
argi ni nexqr glutamne; [141] D8 is threonine, glycine or alanine; [142] El
o 2SR BL ST G] bR gL 1o o 9t am o
[ 146] ESi]s aspavdelecteddiai die ggbuyt @msistiag o SQUIIRIRSIESSK ¥ LHPSRRM()De, cyst ei ne
or lysine; L& WAt/ dE31p36 4 1R8E4FHAYAK YL DEEA VRLFIEWLMNT (SEQ
ID NO. 42), SQGTFTSDYSKYLDERRAQDFVAWLKNT (SEQ ID NO. 43),
GQGTFTSDYSRYLEEEAVRLFIEWLKNG (SEQ ID NO. 44), GQGTFTSDYS-
ROMEEEAVRLFIEWLKNG (SEQ ID NO. 45), GEGTFTSDL-
SRQMEEEAVRLFIEWAA (SEQ ID NO. 46), and SQGTFTSDYSRQMEEEAVRL-
FIEWLMNG (SEQ ID NO. 47);
[132] B is selected from the group consisting of SQGTFTSDYSKYLDSRRAQD-
FVQWLMNT (SEQ ID NO. 41), SQGTFTSDYSKYLDEEAVRLFIEWLMNT (SEQ
ID NO. 42), SQGTFTSDYSKYLDERRAQDFVAWLKNT (SEQ ID NO. 43),
GQGTFTSDYSRYLEEEAVRLFIEWLKNG (SEQ ID NO. 44), GQGTFTSDYS-
ROMEEEAVRLFIEWLKNG (SEQ ID NO. 45), GEGTFTSDL-
SROQMEEEAVRLFIEWAA (SEQ ID NO. 46), SQGTFTSDYSRQMEEEAVRL-
FIEWLMNG (SEQ ID NO. 47), GEGTFTSDLSROQMEEEAVRLFIEW (SEQ ID NO.
48), and SQGTFTSDYSRYLD (SEQ ID NO. 49);
[133] C is a peptide having 2 to 10 amino acids consisting of combinations of alanine,

glycine and serine;

[134] D1 is serine, glutamic acid or arginine;
[135] D2 is arginine, glutamic acid or serine;
[136] D3 is arginine, alanine or valine;

[137] D4 is arginine, valine or serine;

[138] D5 is glutamine, arginine or lysine;
[139] D6 is isoleucine, valine or serine;

[140] D7 is methionine, arginine or glutamine;
[141] D8 is threonine, glycine or alanine;
[142] E1 is serine, Aib, Sar, d-alanine or d-serine;
[143] E2 is serine or glutamic acid;

[144] E3 is arginine or lysine;

[145] E4 is glutamine or lysine;

[146] ES is aspartic acid or glutamic acid;
[147] E6 is glutamine, cysteine or lysine;



[148] E7 is cysteine, lysine or is delgbed; [149] R3 is KRNRNNTA (SEQ ID
NO. 35), GPSSGAPPPS (SEQ ID NO 36) or GPSSGAPPPSK (SEQ I D NO. 37); [150]
R4 is HSQEORIBDYSKYLD (SEQ | D NO. 38), HSQGTFTSDYSRYLDKPCBE®20D/MNEI2239) or
HCGEGTFTSDLSKQVEEEAVK (SEQ ID NO. 40); and, [151] R5 is KRNRNNIA (SEQ I D NGO
35), GPSSGAPPPS (SEQ I D NO 36), GPSSGAPPPSK (SEQ ID NO 37) or is deleted
(excl udesB]i f tHTeis @ndeiae Agdife sSeiqUereds of Fornulae 2 to 5 are identical to

t hat of Ql . e ulin
deri vat[il@j of Qﬁ:{g %@%@gﬁlgﬁﬁggﬁ @b %&@é@%"&%&ﬁ@ﬁ@gg} °% he
fol | owi ng FolGRES&ALPHSIGAEQ [RHE). - X1- X2- GTFTSD X3 X4 X5 X6 X7 X8 X9
X10 X 12 . 2 | a
) [ 15611 1571 SRerao Ry S TR BN RO R Y Rl DR ST
or tyrosine; NA58) oxiGEG I byl in@M I3t YKi @ERIUNO. 4Py éide or seri ne;
% igfﬂ ﬁsus gIRg ﬁ@F@NRN'NlAQSEQM%@. B§)75, dP;ls@lﬁilAl?@s' (SEQEMENOE 36, t{g gSI ;\(tg; _
IS ; I ne or..ardglnine,. 1S
gl ut ani ne or %ﬁgﬁs@lﬁ@ﬁ% M?@(#(%s%}) 8&&4?}‘?5{(%?%‘3?%%5?}}?@@?‘18@}1[59@6 g8
asparti c aci df dorngllad 20 § a@ddelitichlltoGhat X9 SEQ 1) NOai.c aci d,
al pha- rr%ﬁyl -glutam c acid or is deleted;
[153] Preferably, the oxyntomodulin derivative of the present invention may be a noverl
peptide of the following Formula 6.
[154]
[155] 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)

[156]

[157] wherein R1 is histidine, desamino-histidyl, 4-imidazoacetyl or tyrosine;

[158] X1 is Aib(aminosiobutyric acid), glycine or serine;

[159] X2 is glutamic acid or glutamine;

[160] X3 is leucine or tyrosine;

[161] X4 is serine or alanine;

[162] X35 is lysine or arginine;

[163] X6 is glutamine or tyrosine;

[164] X7 is leucine or methionine;

[165] X8 is aspartic acid or glutamic acid;

[166] X9 is glutamic acid, alpha-methyl-glutamic acid or is deleted;

[167] X10 is glutamine, glutamic acid, lysine, arginine or is deleted;

[168] X11 is alanine, arginine or is deleted;

[169] X12 is alanine, valine or is deleted;

[170] X13 is lysine, glutamine, arginine, alpha-methyl-glutamic acid or is deleted;

[171] X14 is aspartic acid, glutamic acid, leucine or is deleted;

[172] X15 is phenylalanine or is deleted;

[173] X16 is isoleucine, valine or is deleted;

[174] X17 is alanine, cysteine, glutamic acid, glutamine, alpha-methyl-glutamic acid or is
deleted;

[175] X18 is tryptophan or is deleted;

[176] X19 is alanine, isoleucine, leucine, valine or is deleted;

[177] X20 is alanine, lysine, methionine, arginine or is deleted;

[178] X21 is asparagine or is deleted;



[167] X10 is glutam ne, glutamc acid, 4ysine, arginine or is deleted;
[168] X11 is alanine, arginine or is deleted; [169] X12 is al anine, valine
or i s delwoedi2/73420] X13 is |lysine, glutam ne, argini nePCT/KR2012/004722

al pha-nmethyl -glutamc acid or is deleted; [171] X14 is aspartic acid,
glutamc acid, leucine or is deleted; [172] X15 is phenylalanine or is

del et eq179]173]X2¢1i6 t}hr&oﬂlﬁ@blellg@blé&d valine or is deleted; [174] X17 is

al anin S ta c acid, tam ne, al pha-nethyl-glutam c acid or
i s del z%%(gy [%%]elsﬁg WY?%? HIS% i s del et gd; [176]y X%Q i s al ani ne,
i sol eudi®d, | eXidine pepacﬂa hrwm}ﬂtosl(liahmbadids PaRTinX20 glysinglcam dedgted;yailne,
net hi oni gy, ar I s del eted;
15 0 3013 17 %@a@mwg@wi 13O SASEEL RONOE 361, | el ot o
[180] X23 i s GRPSCRARIESK (G ED 101 3) déPRUEETSPIBH YRR ASEQ IR Jheptdde havi ng
2 to 10 am n@{ﬁ §T$19YSRsfthg é’é %gbmns’-«»ommmwm ME[AI‘BIZ]S IS
N sk

NG 37) b QRSB A 1) TSR R Tebnea o)

H&G?’IQF’SDrgK@VHﬁE@ME(QE@G)D)NO 40) or is deleted (excluded if t he am no
acid seqgnce of Fornula 6 is identical to that of SEQ ID NO 1)

[184] More preferably, the oxyntomodulin derivative of the present invention may be
selected from the group consisting of the peptides of SEQ ID NOs. 2 to 34. Much more
preferably, the oxyntomodulin derivative of the present invention may be an oxyn-
tomodulin derivative described in Table 1 of Example 2-1.

[185]

[186] Oxyntomodulin has the activities of two peptides, GLP-1 and glucagon. GLP-1
decreases blood glucose, reduces food intake, and suppresses gastric emptying, and
glucagon increases blood glucose, facilitate lipolysis and decreases body-weight by in-
creasing energy metabolisms. The different biological effects of the two peptides can
cause undesired effects like increasing blood glucose if glucagon shows a more
dominant effect than GLP-1, or causing nausea and vomiting if GLP-1 shows more
dominant effect than glucagon. For example, the conjugate that was produced in
Example 10 below showed greater affinity to GLP-1 receptor than the one produced in
Example 12, but the efficacy of the former was lower than the latter as shown in the in
vivo experiment in Example 18. This might be due to the increased efficacy of the
conjugates in relation to the glucagon receptor in Example 12 inspite of its low
efficacy in relation to the GLP-1 receptor. Therefore, the oxyntomodulin derivatives
and their conjugates of the present invention are not limited to those derivatives which
show for unconditional increase of activities. For example, the amino acids can be
modified at positions 1 and 11 of oxyntomodulin, which are known to suppress the
activity of glucagon, to control the activity ratio between glucagon and GLP-1.

[187]

[188] The conjugates of the present invention can induce increased stability in blood,
suspend emission through the kidney, and change affinity to receptors by linking a
carrier to oxyntomodulin via a covalent bond or forming microsphere. The carrier that
can form a conjugate containing oxyntomodulin can be selected from the group
consisting of albumin, transferrin, antibodies, antibody frangments, elastin, heparin,
polysaccharide such as chitin, fibronectin and most favorably immunoglobulin Fe

region , all of which can increase the blood half-life of the conjugates when bound to



[183] [184] More preferably, the oxyntgnodulin derivative of the present

i nvention may be selected fromthe group consisting of the peptides of SEQ
| D NCs. 2wocoa734ch nore preferably, the oxyntonodul i RCER208/G0¥E220f t he
present invention nmay be an oxyntonodulin derivative described in Table 1
of Exanple 2-1. [185] [186] Oxyntonodulin has the activities of two

pepti des, G Bxintamddglinicagon. G.P-1 decreases bl ood gl ucose, reduces food

i nt ake, gﬁd suppresses gastric enptying, and gl ucagon i ncreases bl ood
glucosé acilitate lipolysis and decreases body-wei ght by increasing

ener gy [h¥]abolTherrerm Tihenwtiogfobnbmc bégddgiscatd kdréipcteternfo 4 potdinhapepttaides
can cause un L HCRs shoms
o Tor o dorm At G om syl 2 AR S Pl SR
shows nore defkhERNUBPglakyling Wsﬁﬁu@ngjw@/@ﬁablpmgl@%aﬁﬁh%hew an¢ Bahtsdaine t hat

was produced gdhdaARRAIR ciktiR kég@b§h@@ﬁfﬂ ﬂ{detﬁé ﬁglfltaéflfalrmdn)!ta%nﬁrefﬁff 1icragept or
| cac e Qr ner was

t han t he one roducedllnlEﬁg%ﬁ'% 1lE %
| over than t ¥ imgpyngelobulia yilrtheydng ‘r‘Pe\ﬁ Bgf‘eSFﬁ&nu heary-ehalpsprstang.
This m ght beegloe Also,theinmercpdshadn &tfregac yf e pidsentdongntiganes dontaireh at i on

to the gluca in .Ex e.of | I f

relation to ggﬁ &E@gﬁ{rggéelon%ﬁﬁh %&%ngglﬂgm%%§ﬁ%o%§ ﬂdﬁ(%ggﬁlég%?ves
and their co mljlaﬂwtt@halofconﬁ@t pegere hi CL by extepbfor srcevanieblelregipnseef the hedvyse
derivatives whj ﬁghtséﬁgiﬂsfa%rloﬁﬁ]&q{‘géstd 1?{3@ old%]@a.rl %?n%ﬁoﬁ) gu‘t%?arn'tlx d)P élﬁﬁlar foRdr

exanple the am no aci ds can osl ti1 ons
oxynt omodul i ReUEiHP¥Nthg patYERIRISIT: &%ﬁml&g%uw@baaﬂ iFg .rw%fna@ |ba eé&‘@ﬁwnt 0

control the agbiny latd)éleJhaﬁ m)a hﬂiﬁ/\'@@ﬂloﬁ}g p@@@ﬁ Rf @echntth&adid stdhte of A88hnd/be
conj ugat es okgip res i nve an ind uce i ncreased. stabilit N
b opd suspei bt BL o imDligHo bl 1 ey o DR P ERARBR S At sPrbagise
receptors by alChikingaia, £@H2i demaig adXifhtiomsoiuintn Gilédemeiny2) ae@Hltaigorr_ﬂnor
formng mcr %ﬁe‘PQ%ngz dJIQgﬁ ;mﬁi d&lﬁ?ﬁ 5% $95 DR HOR é’@ﬁtzedo &Hcﬂi O3
oxynt omodul i n"can be se group consi st

transferrin, damajnhdyi é@mblahwlmfdgnefqr arngﬁdﬂmgms endan lrmnum@dmlm hmge

pol ysacchari qggl&&'ﬁﬂ adrivdH (Sﬂ tﬂe hlfn?@ fég!ftﬁﬁt drfd AL Ja@l’{ 961%@1'113& the heavy-
i mrunogl obul i 0" Fc region , can increase the blood half-Iife of

the conj ugat é‘lgalme?ﬁ% G%OIIS&ndﬁZF ky@tﬁ}i@/@?@a@zﬁ@w ‘KR2012/ 004722

ﬁxynt ormpzlu:c in. T}{el&%uno[glb%l]m Fb ﬁegﬁ(ﬁf(mthd: preveeghvehtibin mchdes £gatDR"antiso usiad
erein, rerers

1N t. cont S N chai n. const ant reglon 2
(ao) "anat necas B S seh Bae R AT G DR R A AR iR REG bl T
excl udi ng t hdeneativahd esegegnaribato$ dlffteenh é@nythamdtl‘ke aghino @hidi anqent:chéue toa
heavy- chai n [Wele on 1
(a1 Cof neBRRbE (nEM AR s hoh-ebheblviit of Bhsbiite SR IGRBSC NI R OF ¢
heavy- chai n éieafhene egmers anang @Cldtfﬁgédliqsfrﬁm&@jﬁlﬁﬁlﬂ inrandaGr kg pyinaocid he

present invemndgi®ps Eﬁ(\(wﬁﬂ%@i o@taﬂ@htblmn@a& ?&ﬁudda@mo D8Yi20N b DOY BARRY t he

heavy- chain and/ hai n constant region
1 (CL 1), gggﬂ”fg&t?gg VAP ‘W% P%@PB &Wth%’%EQyimﬁﬂﬂ | i ght chains, as
| ong asﬂ@l] hasAlso, phiys ivatiogi deailvati wes atd mmblebﬁtcamiﬁngabﬂemnmhmﬁ aregion @paliet t er

than the nat |0¥ ?OI‘le 19 { Id Sl'llflﬁle %81‘1d c{% et ?eqjtaﬁ bklrmnr(]) R 6§ ll,lf?Sn r?qgl)fmlqﬁte% at
fragnment having el €1 ON N IR ke b amno acid
sequence of @@Nacmﬂloaﬂ e@H®f aﬁhme chformh)e alrmthmoglb mtmduens Fddedghgre. of t he

present invemjQL. Mnﬁ%@ffé&@r f%hc@ong‘ﬁld&&%! Hay Gt Q&K@'Qmeﬁt g};@lngon&i n
and a CH4 donami n, 2) domai.n and ﬁéln domain and a

CH3 domai n, A4)e.auehps %@Wbﬁldﬂ}ﬂoﬁlfﬁ agglign d‘é?@‘? rﬁant@))d&dﬁzfﬁﬁwézﬁl grediptedopeonr
nore donai nst@ﬁdt}fs}@lté rmwmqh@mﬂprépahhgg&hrs%qume gerivaaiveost hennef the hinge

IR 0 g R MU Fe R c R el s B e A e

the pré$edit i nveioiaohl dxchingdem proteatsiand paptides, wlich de aqugneellyaitdr hesequence
derivative ( n td e

sequence thagy&%géﬁrﬁpﬁéﬁg&%Iﬁ%P?%% %ggﬁégnzﬁﬁ%%'a |g&%gm%§%§é éﬁﬁ

del etion, an PreisiaptAedemis Pigss dews¥enkal 940 Bie r@@ﬁ@@mmiw‘eccwbgteimhﬁng@ﬁ or

conbi nat i ons otRLERE. ‘@il/lﬁ:“%s IHDT&/S%WMWCﬁ?'QIaVﬁﬁ' %%n K%V@P(QQ%I%/ in an
| gG Fe, aning_acid residués known be inportant in bjnding, at pasitions

214 to 238, 247/khe. Hagroghe/ At @QE/ASBr Legghie.lgudial, Aldglugad dse(blysingoth
suitable target for nodification. [192] Al so, other various derivatives are
possi bl e, including one in which a region capable of formng a disulfide
bond is deleted, or certain amno acid residues are elimnated at the
N-term nal end of a native Fe formor a nethionine residue is added
thereto. Further, to renove effector functions, a deletion may occur in a
conplenent blndlng S|te such as a C 1 g- blndlng S|te and an ADCC (antlbody

o, . s e



[ 194] The aforenentioned Fc derivativegsare derivatives that have a

bi ol ogi cal activity identical to the Fc region of the present invention or
i nproved Wonrotwsek stability, for exanple, against heaPCTHHR20mv008122 | i Kke.
[195] [196] In addition, these Fc regions nmay be obtained fromnative
forms isolated from humans and ot her ani nmals including cows, goats, pigs,
m ce, rabbit girettaist@rasiditioal &e&ﬂ(ﬂeguﬂl ﬁﬁ@esﬁbgsma}o‘tﬁe Iﬁ’(ﬁ&iﬁb@ by@ﬁ@sﬁhbf}@znm or
derivatives thlerteof Olb fromtra 1otrmeg i}? tft ¢

mi croor gani stk 2198 &R l?lﬁeg?ycr?&%}a%%l 81) hey arr%f‘r%‘/ ﬂ%’taiceéf ailf?ﬂuaﬁ%l&%%hl in
by isol ating amthdiedﬂqemrunogl obulins from human or ani mal organi sns and

treati 3?9 Lﬂhemm ot @Or@,l?g%@(gﬁg F%tdeﬁvﬁ%é(ﬁﬁ deRRRAN afll Ags ébl%h%ld&?ﬁét‘(ﬁtys in the

i Mmuno ulin 1nt c regions, and pepsi n treat

product i on ofidgaticyl ta e Fc(rgpipp of ﬁhfgﬁeﬁwsmvmﬁwe)rﬂmaw@aﬁeuww pebifiybfact ed,
for exanple, ek@inpleZ&aBXEhdssi 1 of Hea®L Ogr aphy to isolate Fc or pF' c.
Prefer?ﬁé a human-derived Fc region is a reconbi nant imunogl obulin Fc
regi on t is obtained froma mcroorganism [197] In addition, the

i mrunogl@djul i Mnkddikieq, these ddc réglensmnee Bﬂbbﬁahl‘eélﬁﬁohoﬁntﬁafom 1isqslafehérohor m of

havi ng nativ u lgar hai n LV
form or decr zlglzleg&énﬁic (gfﬁ ' iarfurlllg ?né:g@dsa% % O%tlgié) ha ﬁi e n%%ortrg}]qla}élgteﬁsarﬁ%%n
degl ycosyl at gdincopigs, dfheay lprclreeembmame@r dersatiges thervols abtagfedtfiyen transforrned
i munogl obul 'aHm’fé} c§1mrmﬁtb@r§ﬁls'ﬂ?y Hléf‘elﬁqmﬁ&ﬁgﬁb@b{btgﬁw%ﬁl £RITRNHN the

art, such as a chem cal net , .an enzyma I.C_ et and a genetic

engi neering ABIREWORLD Ry lselaﬁmé MowkgEHN A opyling EFH%\}&‘Fna@for%{j%%l OEFPAISHS f r om
an Fc region aﬁeﬁeiutrfg th&n&vﬁf'@ﬁl@tdé%ﬁfc%ﬁﬁnb mapalﬂdilg@tsaﬁé hﬂivtexmhmnb@@bﬁhﬂ q

part of the fir enent ¢ onent rea | o
A1 body- depdHadHP SEUIT SHGTat ooy Bt 6 Mo BreRei ap ikt
cyt ot oxi ci t y F(4dth2 frepyentst Thenel tragmentsi nnag de ssbjeyted, fouerantpds posigesxdlusioi vo. 1 n

this regard, I 90| )
agl ycosyl at e&ﬂ#z)or Wlﬁ%r%lrtgl:g%f {) l§hgl Qﬁehﬂ)tlﬁ gg{ C%E%@Fﬁge ?rneléen ©
invention as camiiinggt isanyrogtobufin dgJregign thabi qben@ rom raemt:eqomamsm

"degl ygosyl at iiRRddikigh Qh@lrﬁﬁul%gqm&' }%%gﬂbn o RO n SHIAM i oMRh B b chd OM an
Fc region, and the term"ag cos%/ ation rreans that an Fc redion is

produced in é?rnaﬂfghwv&gswaﬁé%gara HIHYNCEEIPG R Bhadns GoyrEsdapanagve sy |
[199] Meanwhiok @ecrédded sugau aﬁ@h%ﬁpamed%e theegdtha fomy, dd enayedel mediegﬂyemyszﬁns or

and guinea. prgr adsF Sl SR SRt PEE R St ™

i mmunogl obul iba aflueyeslgiyomethrags dvenraon Fcthe eg; orhphatrhémicadenéthed ahreonyrhg@ | gA,

lgb, |1 gE and t g@g f i gs
t ger eo? Pr eTrA % 2 %bﬁl&éé %1 i vﬁagﬁ om | %%gdrﬁﬁﬁr‘@%l&gﬂ%rgﬁ%%ln& t he
nost abundantla® Ch@l@ﬁ?@@mglpewwng m#%ze%ememﬁeglaﬁlmwﬁﬁ %l ood,

and nost pr efcqmﬁh)bfftﬁ&ﬂi@siaﬁn Wﬂbﬁf&ohﬁ)o{im\@l dn@d a%bfé@&eoﬂlb@ 1hadnft1bbdi9/ es Of
| i gand- bi ndi r&%p rot ei On the ot her. hand, term "caonbinati on”
[

as used her eRPEIIELHS trﬂ X}B@B%Cﬂték% C%WB](S’H}CHbd%HeH 8 CYIQIAXcIty, thereby
i munogl obul inot iﬁdudflﬁgUMES:CQﬁrytlhﬁnlﬂﬁrfESmhl;egllﬁl-V&foeIﬂ thiske gartl para i ngI e-chain

pol ypepti de f nt.ori L D&Y t is, a
di mer or mnul t%llurrr%g%lbuﬂﬁggr?goon mgl Crergc};) O%ﬁ%t% or %%}’COSerggedrr%emﬁ m”?é’ ec(frgd from
the group consitaé t@qhebbJBQGfIﬂ@ preggAt FPyentigpdsRodrug g@HEC and | gE Fc

fr agnenigy) [ 20] yselt %Ql%ln Tﬂeeceltn@ k{8 I}Q‘Bgylgt?cﬁlt"kgﬁélrs tQ%hi’ﬂﬁz{tlcaﬂ‘i{' ?Jn%v%né S8

bi oconpat | bI e pol ynmer 1ncluding tvvo or nore repeating uni I 1 nkKed to each
ot her by any MBS dIM pyRe i aed Hg Mpeisiycasy pid mqaﬁs fh%arpFegeemn is

i nvention, t eoduost mtur%y;lcopﬂ&twﬁfmfwa p@)ka@ber pﬂfcﬁ‘@lﬁ?@ yolused with the

non- pe Ilnker tid in the present
non PeRiA | DL RSt DR PERLLN RO ARSL kS B 02
pol ynmer, a | iapinthlpmcindarg, cossi gaats, plpyamiveorabbita Gnilstessn chtaanciorimeaagtigso and
thereof, and pref efaply uﬁlg bi odegr adabl e pol yner nay be pol yet hyl ene
gl ycol , é(5)ol y}gropyﬁgn glh 1? et hyl ene gl ycol - propyl ene gl ycol copol yner,
pol yox3[ (Hy| atleddgigpy.che lrp@ugwglmhnﬁ%regﬂ@n maydt gioh deat igdertved from

ol yvi nyl et h I i c acid
E)PL%/SA) yand E%dr}el%%r g%rlgg a?i@@sl grot‘lﬁig/ﬂ(al'?i ﬁglagﬁ% Cg@bg%%laﬁ%g%ﬂf&%nmgggf tion,

derivatives thesdoPrelgieghlly it it deH¥chipmdst deMy ¥ i%%e ameng hepnoshabudanly o
met hod known in the art nay be included in the scope of the present

i nvention. [205] The peptide linker which is used in the fusion protein
obt ai ned by a conventional infrane fusion nmethod has drawbacks in that it
is easily in-vivo cleaved by a proteolytic enzyne, and thus a sufficient
effect of increasing the serumhalf-life of the active drug by a carrier
cannot be obtalned as expected Fbmever in t he present |nvent|on t he

o o, o b o, o T



be the sane or different. For exanple, §he non-peptidyl polyner nmay possess
a mal eim de group at one end, and an al dehyde group, a propional dehyde
group or wWokwtyr7ai2dehyde group at the other end. Wien aPpoikR2biRyiogT2e gl ycol
having a reactive hydroxy group at both ends thereof is used as the

non- peptidyl polyner, the hydroxy group may be activated to various
reactive groppseiny 1ﬂ<1mmm lﬁlb@maﬁdlmd’se@@fdrﬂﬂﬁ froar Ig&, Palighat Rydbwen e glhicad

havi ng a co rmﬁ eydﬁ d’"g |tf1 ed reactive group may be used so as
to prepare t M TOHGEA IS ERNS ]L]iléd)tr% 8 the present invention. [207] [208]
The cor@idat e @f thelehep hesk e uerm émmlmnatlcaléimsme@m(trcim ets tbatds{lyﬁepticﬂm

ani o or oup SR fing@hM ipHRpLEREh Fo [ R PRI BURRLR fo WhRAAR 4 © a0
oxynt onodul i ﬁlf’éé‘ﬁhﬂéﬁ PQléBePtlﬁ@§f)éétff6&@1t§Pflg{1129 §<_|>rm p dinagr orﬁ@ﬂtm@ﬁn BEpLIF.dy |

]IPO| yrrﬂ] has @ih&asthM8mer A u&béfforﬁiéﬁffrcﬁﬁlﬁlﬁo 8f4\ﬂ;flibfeffrdg'ind%ﬂeﬁrc€é'a|ﬂbr§ ﬁiefggr ]ﬁdd
romthe group consi r e up a propi onal dehyde
group, a but §B%lﬁ@ﬁf3@g§%&3 Aa]?:\“ i&/leﬂcrrf‘tﬁg &r%‘égg%%a ZRGBSI ni mi de

deri vat[R®¥. The succinim de derivative may be succinim dyl propionate,

oo bt B Lo S R e RO B R o S S RET RS ey

pol yrer nay loe monerepagtmgarite inkkd tb@laelnothf:nl@mrwa@rvabnh@nd eﬁolrudmgampede t he
non- pept i de_Beha TR ind FkechP R ERTond (fiFHoR Lz 8y AR R AR bR used
al dehyde group, erTI%lsbna eh yéle gr gupdggr@}éq% tyr aI y(rzlle grao%g1 ?hstehe
ot her end. Fd‘flthé%ﬁﬁﬁmﬁeptméhnlf%e non- pepti dyl pol yner has a reactive

al dehyq!lwgr ouprtatnod- ﬁepﬁmlrp@lyrwr%ﬁul mﬂe Bref@it @hvEhen ﬂl’h? Bp sébctbdfoptther
term na gr ou

physi ol ogi caIgF‘g}lpacé’Pf”é/tén ayclﬂ8 % eqf ﬁhﬁﬁdﬁ%ﬁ%r aHUUm llyﬁﬁ]rtr‘i)lﬁf At

non- speci f i ¢c anéacbmbimatiotecsod amg ptrefeﬁbazrrﬁieéﬁo@grztdlable [pobsemtmdyrbeent i on,

j ugat t th f
ond the | eoelBERe ol bolip R ke Wlfeof AGRRRKCL B BhcE phXSE | TP £ 005
non- pept i dyl cpptlyrmer. polyekyaihylgted pelyph oplyoiul al@nlgﬂdepﬁym@laalld@r@wan both the
mal ei m des g'i)ngF?/uﬁrﬁ‘chS/h&hﬁj g&pm@ec gél@mAi &w&a&ﬂe@%omeac %%d of the

pr esent invention how exce acti vi gﬁa ] recept or
2012/ 173422p@ﬁf<m2‘11@o@w@e§w&n@|gmgb Glebesidion, éﬁw&wéﬁthﬁ@%m%

oxynt onodul | nnth@radt atnheieﬁbm@s badilfy-prégaged 18y 4 Metteakadwhyn thenlki mgy wvé t h t he Fc
regi on so as. VO act|V|tﬁ?for a long period of tinme. [214]

[215] In sti IHPC tlﬂi,l}'e Sﬁglf) %ﬁlthe PW&GIBF%%@ i nvention provides a
phar mad2fli calThegepodd finken whath it heedpn ¢heeliusioo praeintabeanatdnt a ginveltesiat y
conprising tRg a{?ﬁé)fdsﬁ‘)% mdt 3 %\%Lkéﬁl HEHisBLiR) § Lv&@@lg&\%rﬂgx ﬁﬂ%’ ention”

means al | of t e acti ons e occurrence o I sea
restrai ned ofeddicgngrEe. amﬁl tbwea priecienitelicaveiinerepsing e sowm hadhlifepidhes t hat

the occurrenggtiwf drap 8§ iatctrrier @zﬁﬂr@%@oﬁt@ﬁ%@ﬁ%@%@ﬂ HOGERASA thdpe@gy wei ght
or body fat i.s restrained or retarded mnistration of the c ugat es
of the pr eseh‘%VePH%ﬁﬁ? Bﬁymf’@iaé’]mge@“é@%y RpePICOe EYHRE <t ‘éf‘a‘f%‘?éﬁ‘% nmeans

all of the actdicais tbg/sadmmdhlftlﬁe o$ ;mmepmﬁe oding fienildi masmfhmcmrheen
al | evi at ed, I'[”Bre?org &Bnoﬁ egt)&eil%t mer Can F)? %sé%ir\sﬁle%tt lllrllq]'[\z{l? (% 'Pdng rlie gt ment *

neans t hat the sy ar ¢ “ArY eViat ed P 8r at ed
by adni ni st rap’olymrdifavmgehedtfﬂqeugatl@@ddﬁnqttm maésempolvmlehﬂwmesm@s@ﬂ toithg i n

a reduction '11? V%ngﬁfot}éﬁl'yﬂmsn @Q‘HX nI)ff‘?)e tc%/:i-gl)lgn{e??x&] ﬁ%le@ﬁ‘ﬁfj Q heinne t he

term "obesity" |1 es accunul ation of an excéss anmount ose tissue
in the body, "1 % 158d(0 kRasandmyeierabhioefyl w&%@a(@s}wmﬂ&%pwn@ﬁe Sguare
of the hei ghtprdsBilt)inPdneive, 1aﬁceu$oth@ iRehunBgRbEIRIFa e ohie fial be 0ab@Slyher bsa

usual |y causegwgﬁagn eﬂ%@% ? %Og when the amount of dietary intake
exceeds the & 181 © é’)? ®p YIS a | ong period of time. Cbesity is
a net alhp0a6] c diteama- pepadyl@bt}emrmsedlm tivn pteserh ddyentiambhsi neacasesouphapablsk f or
di abet es, g»% nldf] %@i&&mﬁ%‘gﬁ’dbuﬂ}{%“&%ﬁ&ﬁ ! I%Eeﬁllﬂ& gﬂle %}Ep% gi ovascul ar

di seases, N sone cases, I'S asSSOocCl ed WI I NCcl dence
polymer has a reactive group at both ends, which is preferably selected from the group

consisting of a reactive aldehyde, a propionaldehyde, a butyraldehyde, a maleimide

and a succinimide derivative. The succinimide derivative may be succinimidyl



[221] [222] The conjugates of the present invention, which are prepared by
I i nki ng oxyntonodulin or a derivative thereof with the immunogl obulin Fc
regi on, swowoexwadkent binding affinity to glucagon andPGIRR20I24®¢R20r S
(Tabl e 3) and excellent resistance to in-vivo proteolytic enzynes so as to
exhibit the in vivo activity for a long period of tinme, thereby show ng
excel | ent antptolﬁtdil&ﬁ tlydle)t(iz e@ctcsmﬁwyt sazicmmddyltdawtﬁcymeﬂi@@dy sm&:hlghﬁd}(llzl G 12).
[223] The phar pac resent inve rt her
el ude & phariRea oAt PERaRs S P pap L PO TS by A EANs e kSl o
used her ei n, at betheedwtheehfiinmetedtivean ligkiag eepithlbhds' witeapdydidlagictleactive
conposition t
del eteri ous gﬁt@k‘%; egi(rzltas% ifnth dﬁﬁgllog%lgl %Vﬁelgdﬁ Pﬁﬁag%h”s &Iﬁ‘“ g&hﬁls\d%\hfglggn t he

type of the @t@e&é&leratehiebmﬁlﬂew akkydaion bd@@;ﬁlwew%bon%mmh g diableons,
13 WO 2?12{ 1?1%&33?%5@39 &@éﬁ%%dgFlﬁ'éjﬁﬂehyﬂg%a@ﬁb@g@?ﬁ%lééti&id}b’bmds to an
adm ni strati route S e, adm nistration uenc
duration of E’é‘?lﬁjélﬁtatag%g%‘ %11936 ‘?ﬁtoggﬁﬁp‘h%?ﬂddﬁ be"“@dt 9?8?]8%'? RVE ﬁhtali‘e
conmposi ti on @H, tihsasiphy2.0t lerreaand g@cbtlrperat f)athteﬂd§oﬂ<thé)mmpaptr®ﬂipﬁllym(‘:r mag24]
The phar maceyti.cal, conpo o] t he LIV S resent

i nvention rrai';)%tt §r0r| nc rE eﬁ% p ﬂa, (E:}%ultoncpa\t%ﬁdyl cyepetra“lgo)efyeIg Cgﬁ’sgl er. For
oral adnini smmurxm gmhleatxmewmérandmyl almwdmgroubwt priogionatdehyideigrewp oray ba-

bi nder, a | ugﬂaﬁi@ﬁ'}t/des §t'tﬁ'e %Eﬁé}h mn%)iﬁ)'l ene giyc%(? h%héh%@arctw@

dlsper5|ng agent abi l'i zer, a suspendin col or
flavorant. F&¥ ﬁoﬁyé&u&tﬂtQO‘élreéléaFllafqoéh%usetl A alpflrpépﬂ%ayo rﬁ‘éqfddeh&dlmﬁ?f ering

aggnt a Er le‘%ﬁfdplrﬁ Bditivated o d1aug @&dcEive grouipd H@khd\i@éhenﬁﬁaﬂré@h@ﬁﬁ oragent,
and a stabiliz

or rations for pi cal tration, the arrler
mmy ol ude GoBatalens RiRPR R £ SumPlaip DRy b1 e bR e Bioyb AR
[ 225] The compabic dsan pofpateithe fmesetitg conyeratd aitherpresdre ifventivl.at ed into a
vari etﬁ dosage forms in conbination with the aforenentioned
phar ma eut| cal ly acceptable carriers. For exanple, for oral admnistration,
t he phd?@HceutTheabnignts s ilie pypserbijveieicnoeanteavkigh bathendabl @e sonpepiehis,

capsul es, el iXjyhfer hEHAPBRS ké&@ﬁve fHhHRBeBhp Rt Bhfed G anlth€slodP bE thiol
preparations, the phar maceut i cal conposition may be fornulated into _an

ampul e as a SFHN Y BRoENRRIGERRIE FCgeEan aﬂheeet%?ﬁ%tnrﬁéevaﬁ*ﬁé BHREFTERd%ut i cal
conposi[eéggn may al so be fornul at ed |nto sol utions, suspensions, tablets,

ills, I d 2
NN S R e A e T R R
phar maceut i caéleétocrl froirethe grmlplcnotlstd@ dfacrbaxmfe atflehydeogeyp.supopisryldeydbi t ol
manni tol, xyl H . a b }%@Jﬂghg‘%rou Iale ?njfnde%r@t{pc @&hﬂm‘dfe’ Qgﬁvaftlvgl jhat e,

gelatin, cal pho ‘Eq lums I ose, uI ose,
m crocryst al |swsrenee¢q rygayve Hay pwwtwr%pmmtete Wéﬁf@?(}’ succmlmldyl suc-

et hyl hydr oxwﬁ@g@ag@bogr@@y 1hy1dgu@g<mﬁﬁa§gaa}@)nateal C, nmagnesi um stearate and

m ner al n additi.on har maceuti cal | ati ons further
i ncl udezﬁ I er"léle t%(ﬁtr?a‘:&ld%t&ﬁli“&taﬂ E@“Qb%ﬁ‘?‘% O QBW&% eh &’Fn% gme as or
fl avorants, al[fderarntfrcmepztdhaﬁher[ E(ﬂﬁe]xa]lﬁpret ﬁrern,ontdepu(ﬂmpcﬂymelemay podsemmpom tion

of e pr el LNSTEAR e SRR AP L B s A
| i quids for |tynak§1|eh38de areep atehmb@ﬁmmi Felyfr?qaps)le sthen |theen(mqu@@d$1 IBXbYII]@Ilhaﬁe

non-aqueous $OJ-UGHLRehyMUPA dt%%&xﬁlﬁe{l@ﬂ&g} hedg nﬁi@rn?dég%‘} 0% 1eQhd %er [ 228]
Further, the conposition na f or mul~at into a sindle dosalg form

sui t abl e for QRBNYFFU@nitiseliredye inglifgking arhottaends with § piryvinlegiedlyi astive a
preparation tpag{pe}budecundmﬁﬁﬁmdmglbugl& 0B @iginng nbﬁlspé&’ﬁd ﬁéat:tmls Aeiddidg k t he
phar maceut i c? % age as to. adm ni.st er ed ﬁé g&)al % rent eral
route such ad PAPEESh TSNt By P POnEUN 28GR oYS ’?Bﬁ‘ie Y tnngat %8V al ,

i ntramedul | artgmoduiinr(ﬂmledueittmrtlyeremfmdalweemtrnumgﬂ(wuhnWulre@nmlvyi,a ¢dva]aedlmnntal

subcut aneous r

subl i ngual , u“hg%ﬁ??§%$ﬁgggﬁanh%ﬂﬁﬁl (?%ﬁhégﬁﬁkgébﬁ%?&ﬁﬁﬁgﬁhga#ﬁereto
20 WO 2012/ 1 P8 hothpisTmKlRADLRS mpzzdp@z@n}ehyﬁegmnposu tion may be used by
bl endi ng;i th a variety of pharmaceutically acceptable carriers such as
phyS|oIo caI sal i ne or or%anlc salvents. In order tqQ increase the

st abi | il %ﬁ% lor dbesPpiugdtes 9t the prasemypyeRian shop gxeellens agHybRon GlEr bheegerjpr
dextrans, antioxidants such as ascorbic acid or glutathione, chelating
agents, IOM/nDIecuIar wei ght proteins or other stabilizers nmay be used.
[230] [231] The adm nistration dose and frequency of the pharnmaceuti cal
conposition of the present invention are determ ned by the type of active
ingredient, together with various factors such as the di sease to be
treated adntnlstratlon route patlent 'S _age, gender, and body melght and



[233] The pharnmaceutical conposition ofgthe present invention shows
excellent in-vivo duration of efficacy and titer, thereby remarkably
reduci ng wheorntdee and frequency of adm ni stration thePERKRP2ANE722

Mor eover, the pharmaceutical conposition nmay be adm ni stered alone or in
conmbi nation or coincident wth other pharmaceutical fornulations show ng
prophyl acti c agd ghioggampetdptdr, &rhLeed toaitiod esyitymodila, phatheiteidt Hatfalife is

fornmul ati ons.show rophyl.acti ¢ or .therapeutic .ef.fects on. obesity are not
partical ar 'y Troarogy PRRBE 0 he Fr MR PaduBge SFoRs B CRF 2 ;T
recept or agomesed otid®P-1V inhibitor, a Y5 receptor antagonist, a
Nblaniqzﬁgncentrating hor none (MCH) receptor antagonist, a Y2/3 receptor
agoni st NC3/4‘receEtor agoni st, a gastric/pancreatic |lipase inhibitor, a
5HT2c dgbHi st ,Instilamothercepecsrthegisnen inveaHompipyides p ebairasputisgbenmarosition

Ghrel i n ant agenhé prevebnQr tReafddn€ bf BbdsRE 8hPFsiAR tRGRPHE. . [235] 112361In
still ?2 her aspect, the present invention provides a nethod for

pr eventt or 21 WD 2012/173422PCT/ KR2012/ 004722 treati ng obesity,

conpri $21Y t heAssisep hefeirgdi tairs t @elergiohbmeasdd] @the hdidns dpjwhidl the asc-t he

phar maceut | C%l Ir Oc%??lllet difdded ﬂcrl SL'!I%}I 9 otr rr‘&ar%i?cm?lh t}[ezc)’rz;],e 'tb‘i's Vgﬁt?oql hEIé éntcli’onI he
term "adnini Stration’ neans i 'ntroductt on of an an%untn' or - a _pfe‘%fe erm ned
substance i nineeaas fhat theecciyyenge oboleaitn from tugh fatoreehadincFage indwdpsieighon of
the present RYGH foPR ERAIRA RIS bFLAHin ABRYT Ho doRfpGRTTPMepAUbAS, s
long as it is abl'e to reach a desired tissue, for exanp § but |£ not
limted to, iIHEAHPRritoneal, intravenous, intramuscul ar, subcutaneous,

intradeprdl , AAhsed heRin e, tetrt r@MASA! melafd KIRPUhBRARIY by OFhitithe 37 @ptors

adm ni stration, wever, Sinc eptjdes are digested n oral . .

S ni ot r at i Oh heRieRAchdve GP AT e marogthpouTased-dR R IRYARAY at § on
shoul d be codtreddment” incranuthat thd sioptomsaifedesigmragheviged, dagreaddbr ame-n t he
stonmach. [23 ) | i t y i "o S L e
suspoct ed of TR SHRERRER0: bOVEDML RS And FEDaBRBLER, e B IRRC e,
and | i vest ockedvgatipmy sy syaighter bhdyfatg t he possibility of obesity. However,
any subppgt to be treated with the peptide or the pharmaceutical

conposi tion of the present invention is included without limtation. The
phar madétit]; ca|Aw%§§liem’8w EHR | RRESIRY DHRAiehHRGIMEEAtion of AB e¥resS BRIt N ent i on

i f] adm‘b_ni st emfa'f@oﬁe)t_is%uiéuiﬁhibbdﬁlaﬁ@_@(bb&jﬂrrﬁﬁs iliigy{t (lﬂ)_d?b\?%lié!{kg)fdﬁlﬂgggb’y grlﬁeati ng
t he subject effectjively. obesity. i s, as ri ..abave. [ e

her apeut i ¢ saaoar BF thisar BRadBRF 5oahef SiRE ) RENuGOR sEthy

adm ni st er i ngatsee by anposigy imbalamel wiemthetahwupegidieteryantaie phaedaide amooal | y
effective a i hou . ) . h
appropr | at e Sy i tor Al dpaba TR, O g g A Lt
several tinmedffeyp the Whalpbedy. aad ingecaptsi thetisk br diabeteprhyparipidenvernexim, dyshe
speci fic thergpehi Gality, Slf@edibweclsBsdagyehnd i@rsoRRYafRd! ik asdebRfedRait ent
may vary depending op various factors well known in the medical art,

i ncl udi ng thénck‘glfi‘i‘geaﬂﬁan&‘érgree of the response to be achieved, concrete
conposi[etidns according to whet her other agents are used therewith or not,
the pathent's e hgh eal t andition nper. .and diet, the
e agHout d1eroniin UMM Rt sl brefEUR 1RS¢ on.
the time per it@dodflintdrardgpyativstthencoidwiily shelsweimoglobolb Fa sgiem skhew exiehentdent

with the Comﬂﬁfi%ﬁﬁnﬂg td %Ih@argoﬂ‘éﬁ@@ﬂﬂl @Bkl (b BT LA SxMREhe KHRQUR It t he
112417 | |

medical arts. [2 still another aspect, ‘the present |nvention

provi des a udVBP RAEOYERpRAYAISs sBs thexhiHaihgdr BPi2e Y OCORp s ReSRd%hel udi ng
the same in e, HeRPITsabwg RbelbhtiGsi-bodsity Rfe@s SWBNs r@ducAbnd iR ghef
obesity. [24%%1 Z(Bge for the Invention [243] Hereinafter, the present

i nvention wi 1% escribed in nore detail with reference to the follow ng
Exanpl ¢323]Howekterphatnesetidak aomppestiar & thopresdnt istentdn mey futheo setuderal phar- 22

VO 2012/ 1734%%&%9%&&5% gé@p%%fyc%%ier, excipient, or diluent. As used herein, the term "pharma-
ceutically acceptable” means that the composition is sufficient to achieve the
therapeutic effects without deleterious side effects, and may be readily determined

depending on the type of the diseases, the patient's age, body weight, health conditions,



and the invention is not intended to bgglimted by these Exanples. [244]
[ 245] Exanple 1. Production of in vitro activated cell line [246] [247]
Exanpl e Wo0:202rige42et i on of cell |ine show ng CAVP respoRSE/KR2OGUB4R2[ 248]
PCR was perfornmed using a region corresponding to ORF (Open Readi ng Frane)
in cDNA (Oi Gene Technol ogies, Inc. USA) of human GLP-1 receptor gene as a
tenpl ate, angehdie, dndldroysongitifvay waliiniangtisnevetes &irpinistation modé, udiigseah of

the Hi ndl 1] d E t t t bt P
ot " b TR L SRR B R S LR IS
NO. 47) [251koRevstiseofthisneyentibh, BAACCETEOBSREEACET OBACTET TAAGATAG 3' ( SEQ

| D NQ ){é@zﬂs[sfifﬁie hhﬁé&ku%%%s%&dﬁ{%d %h&!ié}ﬂﬁﬂ GFtﬂe ﬁa&%e&@%u%' el

cel | ect or re a reco I nant vect
x0GC/ GLPlR ey Artimyan aﬁ@macq%albumcepté@e CRITONVE P12 admgustEgy. thedi um

was transf ecn:@ﬁllemap ihdhele, 86QTRbNARkeVOCE BTnd$0 SHEHARIR WsifekatPaf ect ani ne
(I nvitrogen, , andlgﬁﬁltured in.a sel ection. medi um contai ni ng mL

/
418 and 10 ﬁle hatPRREIE- agiRGIE &AL 2 SRPIIZPY: A SUSARR légéé?“écac oraft,
t her ef r om by aad hiffavéragh. Fut ingsetdb&crapagons athd carriee lay Imah&lesahmmfemggagaﬁj d ent

CAMP respons entr n nner L1y
cel'ect od ¢ heParPaiY ek SpgBRRE L OAYNA; SSRRRAS e RIS L s8R BRL
showi ng cAlVPpr@@mlns@fqrmorgctalu@é@unst{az@ﬁ]thP@ermapmmemsuwwgCIalmte on

correspondi ngydRaHREnd A fe%ngg Lene Technol ogies, Inc. USA) of human
gl ucagon recept or gene }6)1 | ate, and the follow ng forward and reverse

pri mer $23Xcl udh h‘?@oéla)@ﬁﬂelﬂ of the PE°<‘:561F(‘I inggdoRmAY hedstpylate élﬁo & pEety<H dasageo

obtain a PCRf@n@dHebmblndbi8) with2BOifofedianabae aﬂﬁceutlcally acce table carriers.

5' - CAGCGACA émﬂm@ﬁ AAGCCCC- 3' (,SE % 6%3 lﬁever se
RAEEERY ﬁ‘&@ﬁ%ﬁ%ﬁ%e&l cpiP

primer: 5'-
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
long-acting preparations.

[226] 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, microcrystalline cellulose,
polyvinylpyrrolidone, water, methylhydroxybenzoate, propylhydroxybenzoate, talc,
magnesium stearate and mineral oils. In addition, the pharmaceutical formulations may
further include fillers, anti-coagulating agents, lubricants, humectants, flavorants, and
antiseptics.

[227] 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.

[228] 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.



[261] [262] The PCR product was clonedyinto the known ani mal cell
expression vector x0GC/ dhfr to prepare a reconbi nant vector x0GC GCGR
112631CHOWVDCGAR/Io8d2k | ine cultured in DVEM F12 (10% FBS) PEEORATNE722
transfected 23 WD 2012/173422PCT1KR20121004722 with the reconbi nant vector
x0GC/ GCGR usi ng Li pofectam ne, and cultured in a selection nedium

contai n2ry 1 r‘m{erlibn@éé.lﬁoﬁﬁdtyl)@ urgM nyeblla@dmgmaﬂlea vaﬁet}@bf@}ﬁh@i&u@@lﬂb’ 4d-nes
wer e selectedthlfre rom g utLontec

showi ng excel"FREAY' CAMS™S B%%%@S%O&O%?adéw& briogEanie ety ?Ié?ﬁ%%todg%)%?‘f&ent
manner was f|t1|rea5|tzld:yllt$'eirab$<nplmtltyecaboku)rdratPQﬁw}l as gRe6Je, Bxaomelce dextriﬁ@sanon in

i tro activi tbhnxuat QTREibicn RS MaLIYES. EiRARhe JLAR o PrATRL Ay

Synt hesi s of oxyntono rlvatl r t'o measure in |t ro
activities oﬁ)f%%}iﬁpb%éﬁﬁt@hih%féfrm@&b?%@ oxynt onodul i n derivatives having
the folhsy ng am no aci d sequences were synthesized (Table 1). [269]

[ 27011—?% ﬁ 1 "ﬁl% a\c/i\glr%gt%zﬁ{o%J oésle2 gr% rg'qﬁggylgtl tgg glzgrrznaceutlcal 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.

[232] 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
severity, diet, and secretion rate, in addition to administration route and treatment
frequency of the pharmaceutical composition. In view of this, those skilled in the art
may easily determine an effective dose suitable for the particular use of the pharma-
ceutical composition of the present invention. The pharmaceutical composition
according to the present invention is not particularly limited to the formulation, and ad-
ministration route and mode, as long as it shows the effects of the present invention.

[233] 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.

[234] 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.

[235]

[236] In still another aspect, the present invention provides a method for preventing or



[ Tabl e 1] Oxyntonodul in and oxyntonodubijn derivatives SEQ ID NO. Am no acid
sequence SEQ I D NO. 1 HSQGTFTSDYSKYLDSRRAQDFVQALMNTKRNRNNI A SEQ | D NO. 2
CA- SQGTFN8DYBKRNIZBEEAVRLFI EWLMNTKRNRNNI A SEQ | D NO. 3 PCT/KR2012/004722

CA- SQGTFTSDYSKYL DERRAQDFVAW.KNTGPSSGAPPP S SEQ I D NO. 4

CA- GQGT FTSDYSRYLEEEAVRLFI E\/\LKNGGPSSGAPPPS SEQ ID NO 5

CA- GQGTFTSDY \f dﬂnﬁm@%@n%@) M@ibj&:t the conjugate or the
CA- GEGTFTSDLS D YS KYLD SEQ I'D NO. 7
CA- SQGTFTSDY$8 wrmmwn Nemeg

[237] As used herein, the term ' adrmmstratlon means introduction of an amount of a pre-

determined substance into a patient by a certain suitable method. The composition of
the present invention may be administered via any of the common routes, as long as it
is able to reach a desired tissue, for example, but is not limited to, intraperitoneal, in-
travenous, intramuscular, subcutaneous, intradermal, oral, topical, intranasal, intra-
pulmonary, or intrarectal 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.

[238] 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.

[239] 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
the composition, the time period of therapy, other drugs used in combination or co-
incident with the composition of this invention, and like factors well known in the

medical arts.

[240]

[241] In still another aspect, the present invention provides a use of the conjugate or the
pharmaceutical composition including the same in the preparation of drugs for the
prevention or treatment of obesity.

[242]

Mode for the Invention
[243] Hereinafter, the present invention will be described in more detail with reference to

the following Examples. However, these Examples are for illustrative purposes only,



CA- SQGTFTSDLSRQLEEEAVRLFI EWLM\NK SEQ | D,NO. 9

CA- GQGTFTSDYSRYLDEEAVXLFI EWLMNTKRNRNNI A SEQ I D NO. 10

CA- SQGTFNSOBRAVEREAVRLFI EW.MNGGPSSGAPPP SK SEQ | D NO. PCT/KR2012/004722
CA- GEGTFTSDLSRQVEEEAVRLFI EWAAHSQGTFTSDYS RYLDK SEQ I D NO 12

CA- SQGTFTSDYSRYLDGGGHGEGTFTSDLSKQVEEEAY K SEQ I D NO. 13

CA- SQGTFTSDY SRY tHX AN fr i v MNE i1 eBEQbE DnN&d bl4hese Examples.

CA- GQG
CA_

Gt

DYSRYLDEEAVXLFI XWLMNTKRNRNNI A SEQ | D NO. 15
DYSRYLDEEAVRLFI XWLIMNTKRNRNNI A SEQ | D NO. 16

CA- SQGTM?BDL SHAEGHSHSEXSIETEDL. SRIPL EiroSEQvABdNel libe
CA- SQGTEASDYSRYL DEEAVRLFI EW RNTKRNRNNI A

[247]
[248]

[249]
[250]

[251]

[252]
[253]

[254]

[255]
[256]
[257]

[258]
[259]

[260]

[261]
[262]

[263]

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

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.

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

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

The PCR product was cloned into the known animal cell expression vector
x0GC/dhfr to prepare a recombinant vector XOGC/GLP1R.

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.

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

PCR was performed using a region corresponding to ORF in cDNA (OriGene Tech-
nologies, Inc. USA) of human glucagon receptor gene as a template, and the following
forward and reverse primers including each of the EcoRI and Xhol restriction sites so

as to obtain a PCR product.

Forward primer: 5'-CAGCGACACCGACCGTCCCCCCGTACTTAAGGCC-3'(SEQ
ID NO. 49)

Reverse primer: 5'-CTAACCGACTCTCGGGGAAGACTGAGCTCGCC-3'(SEQ ID
NO. 50)

The PCR product was cloned into the known animal cell expression vector
x0GC/dhfr to prepare a recombinant vector XOGC/GCGR.
CHO DG44 cell line cultured in DMEM/F12 (10% FBS) medium was transfected



SEQ I D NO. 18 CA- SQGTFTSDYSRYLDEEAVRLFLEW RNGGPSSGAPPPS K SEQ I D NO. 19

CA- SQGTFTSDYSRYLD E EAV K LFI EW RNTKRNRNNI A SEQ | D NO 20 CA- SQGTFTSDYSRYLD
E EAV K LWOBW2RNEZ2RPS S GAPPPS K 25 WD 2012/ 173422PCT/ KRROKK200400222SEQ | D
NO. 21 CA- SQGTFTSDYSRQLEEEAVRLFI EWVRNTKRNRNNI A SEQ I D NO. 22

DA- SQGTFTSDYSKYLD E KRA K EFVQALMNTK SEQ I D NO. 23

HAI b QGTFTSDY SKHLBEKIRAIKBMAGYNAGE XSE@/GDGIDlanglLlpofectamme and cultured in a

CrvonTe St R T R SR ant o BEHSERRE Sl oA

cell lines were selected therefrom by a limit dilution technique, and a cell line showing
excellent cAMP response to glucagon in a concentration-dependent manner was finally

selected therefrom.

[264]

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

[266]

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

[268] In order to measure in vitro activities of oxyntomodulin derivatives, oxyntomodulin
derivatives having the following amino acid sequences were synthesized (Table 1).

[269]

[270] Table 1



SEQ ID NO. 26 HAi bQGTFTSDYS K YLD E KRAKEFVQALMNTC SEQ I D NO. 27

HAi bQGTFTSDYSKYLD E QAA K EFI CALMNT SEQ I D NO. 28

HAI bQGTFTSDYBKYIZBEKRAKEFVOALMNT SEQ | D NO. 29 PCT/KR2012/004722
H( d) SQGTFTSDYSKYLDSRRAQDFVQW.MNTKRNRNNI A SEQ | D NO. 30

CA- SQGTFTSDYSKYLDSRRAQDFVQW.MNTKRNRNNI A SEQ | D NO. 31

CA- (d) SQGTFT SDMSKYL. DSRRAQDFVQALMNTKRNRNN | A SEQ | D NO. 32

ORI GR ,,

YA bQGTFTSDY %ﬁ{(& %%!(EFVQ‘%mmO acid sequence
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
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SEQ ID NO. 34 YAibQGTFTSDYSKYLDEKRAKEFVQWLMNTC

[271]

[272] 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.

[273]

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

[275] 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.

[276] 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.

[277] 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.

[278] The cultured cells were washed with KRB buffer and suspended in 40 ml of KRB



Conparison of in vitro activities for gP-1 receptor and gl ucagon receptor
bet ween oxynt onodul i n and oxyntonodulin derivatives SEQ | D NO. EC50(nM
CHO GLP- NROCHIIEEZR SEQ ID NO 1 50 - 210 10 - 43 SEQ | PCRBR2212714B212. 8
SEQ ID NO 3 >1,000 637.7 SEQID NO. 4 5.5 >1,000 SEQ ID NO. 5

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, 28 and 32-34) 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 CO, 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
therefrom, and compared to each other. ECs, values are shown in the following Table
2.

[279]

[280] Table 2



5.9 >1,000 SEQ ID NO 6 500.1 >1,000 SE®Q I D NO. 8 419.6 >1,000 SEQ I D NO.
10 >1,000 >1,000 SEQ ID NO. 11 >1,000 >1,000 SEQ ID NO 12 >1,000 >1, 000
SEQ | D NOWOLRB12413000 PCT/KR2012/004722

[Table 2]
Comparison of in vitro activities for GLP-1 receptor and glucagon receptor between

oxyntomodulin and oxyntomodulin derivatives

SEQ ID NO. ECs5o(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. 32 14.25 17.3
SEQ ID NO. 33 2.20 80.2
SEQ ID NO. 34 12.5 1.0

[281]

[282] As shown in Table 2, there were oxyntomodulin derivatives showing excellent in
vitro activities and different ratios of activities on GLP-1 receptor and glucagon
receptor, compared to native oxyntomodulin of SEQ ID NO. 1.

[283]

[284] It is known that oxyntomodulin activates both the GLP-1 receptor and glucagon



>1,000 SEQ ID NO. 17 97.9 >1,000 SEQ IByNO. 18 96.3 >1,000 SEQ I D NO. 23
2.46 5.8 SEQID NO. 24 1.43 6.95 SEQID NO. 25 1.9 1.3 SEQ ID NO. 27
2. 8-5.5 3028126173422 PCT/KR2012/004722

receptor to suppress appetite, facilitate lipolysis, and promote satiety, thereby showing
anti-obesity effects. The oxyntomodulin derivatives according to the present invention
show higher in vitro activities on both the GLP-1 receptor and glucagon receptor than
the wild-type oxyntomodulin, and therefore can be used as a therapeutic agent for

obesity with higher efficacies than the known oxyntomodulin.

[285]

[286] Example 3. Test on in vivo activity of oxyntomodulin derivatives

[287] In order to measure in vivo therapeutic activity of oxyntomodulin derivatives,
changes in food intake by administration of oxyntomodulin derivatives were examined
in ob/ob mouse using native oxyntomodulin as a control.

[288]

[289] Specifically, obese diabetic ob/ob mice, commonly used to test the efficacies of
therapeutic agents for obesity and diabetes, were fasted for 16 hours, and administered
with 1 or 10 mg/kg of oxyntomodulin, or 0.02, 0.1, 1 or 10 mg/kg of the oxyn-
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.

[290]

[291] 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.

[292]

[293] Example 4: Preparation of conjugates including oxyntomodulin and im-

munoglobulin Fc¢

[294] Firstly, for PEGylation of lysine residue at position 30 of the amino acid sequence of
oxyntomodulin (SEQ ID NO. 1) with 3.4 K PropionALD(2) PEG (PEG with two
propylaldehyde groups, NOF, Japan), the oxyntomodulin and 3.4 K PropionALD(2)
PEG were reacted at a molar ratio of 1 : 12 with the protein concentration of 5 mg/ml
at 4°C for 4.5 hours. At this time, the reaction was conducted in a solvent mixture of
100 mM Na-Borate buffer (pH 9.0) and 45% isopropanol, and 20 mM sodium
cyanoborohydride (cyanoborohydride (SCB, NaCNBH3), NaCNBH;) was added
thereto as a reducing agent. After completion of the reaction, the reaction mixture was
applied to a SOURCE S (XK16, Amersham Biosciences) to purify oxyntomodulin
having mono-pegylated lysine (column: SOURCE S (XK16, Amersham Biosciences),



SEQ ID NO. 28 3.1 0.3 SEQ ID NO. 32 14,¢5 17.3 SEQ ID NO 33 2.20 80.2 SEQ
ID NO. 34 12.5 1.0 [281] [282] As shown in Table 2, there were
oxynt onodwDi2e12digs422at i ves showi ng excel lent in vitro acPCVTiIKR2eE/@Ht2
different ratios of activities on G.P-1 receptor and gl ucagon receptor,
conpared to native oxyntonodulin of SEQ ID NO 1. [283] 1128411t is known
that oxynt onpidl date: 2@t V@i $rdednt A 0e->SZPt hin BCoptoos 22MahilgBUsago mM 28a WO
2012/ 173422Pg|%a|t<e|?%911£() Qi—%%%f%thanol, B: A + IM KCl)) (FIG. 2a). FIG. 2a is a graph showing

the result of purifying mono-PEGylated oxyntomodulin through a SOURCE S pu-

rification column. Mono-PEGylation of the eluted peaks was examined by SDS-

PAGE, and lysine selectivity was examined by peptide mapping using Asp-N protease

(FIG. 2b). FIG. 2b is a graph showing the result of peptide mapping of purified mono-

PEGylated oxyntomodulin.

[295] Next, the purified mono-PEGylated oxyntomodulin and immunoglobulin Fc were
reacted at a molar ratio of 1 : 10 with the protein concentration of 20 mg/ml at 4°C for
16 hours. At this time, the reaction was conducted in 100 mM potassium phosphate
buffer (pH 6.0) and 20 mM SCB was added thereto as a reducing agent. After
completion of the reaction, the reaction mixture was applied to a SOURCE 15Q pu-
rification column to purify conjugates including oxyntomodulin and immunoglobulin
Fc (column: SOURCE 15Q (XK16, Amersham Biosciences), flow rate: 2.0 ml/min,
gradient: A 0 — 20% 100 min B (A: 20mM Tris-HCI, pH 7.5, B: A + 1M Na(Cl)) (FIG.
2¢). FIG. 2c is a graph showing the result of purifying conjugates including oxyn-
tomodulin and immunoglobulin Fe.

[296]

[297] Example 5: Preparation of conjugates including oxyntomodulin derivative (SEQ
ID NO. 29) and immunoglobulin Fc

[298] Firstly, for PEGylation of lysine residue at position 30 of the amino acid sequence of
oxyntomodulin derivative (SEQ ID NO. 29) with 3.4 K PropionALD(2) PEG, the
oxyntomodulin derivative (SEQ ID NO. 29) and 3.4 K PropionALD(2) PEG were
reacted at a molar ratio of 1 : 12 with the protein concentration of 5 mg/ml at 4°C for
4.5 hours. At this time, the reaction was conducted in a solvent mixture of 100 mM
Na-Borate buffer (pH 9.0) and 45% isopropanol, and 20 mM SCB was added thereto
as a reducing agent. After completion of the reaction, the reaction mixture was applied
to a SOURCE Sto purify the oxyntomodulin derivative having mono-pegylated lysine
(Column: SOURCE S, flow rate: 2.0 ml/min, gradient: A 0 —=3% 1 min B — 40% 222
min B (A: 20mM Na-citrate, pH 3.0 + 45% ethanol, B: A + IM KCl)) (FIG. 3a). FIG.
3a is a graph showing the result of purifying a mono-PEGylated oxyntomodulin
derivative (SEQ ID NO. 29) through a SOURCE S purification column.

[299] Next, the purified mono-PEGylated oxyntomodulin derivative (SEQ ID NO. 29) and
immunoglobulin Fc were reacted at a molar ratio of 1 : 10 with the protein con-
centration of 20 mg/ml at 4°C for 16 hours. At this time, the reaction was conducted in
100 mM potassium phosphate buffer (pH 6.0) and 20 mM SCB was added thereto as a
reducing agent. After completion of the reaction, the reaction mixture was applied to a

SOURCE 15Q purification column to purify conjugates including oxyntomodulin
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K Propi onALD@ER BDEGlQr%rQ& F@a(ﬁ@d Qé)tnl\é Nﬁmlﬁﬁterldﬂ Bd) of5% ethaml Wi - tLive

protei n concethaFiQ! ManFI@} ﬂ'g'isrg g {)h %V{Flﬁé - résd?@ﬁfrp%rlfﬁﬁg EM&OIPE@yIa‘&,@e

reaction was conducted in a solvent m xture of Na- Bor.at e, buffer (pH

9.0) and 45%FEypREElitbeierivaive SFEQP %%.3%159%%%%%1% gurification

(cyanobor ohydoiud. (\/ﬁfﬁBrPE@ﬂMBhlef thNaml'ﬁ)lksl\ﬁSS adegted thesBs ®AGSE andeduci ng
t he .reac he reactio 1 lied

fota source S erEeliiiy Rl ih S betue e ey ey i R 2RE 1 g

nmono- pegyl at &diGl 4tsisnegri@oihommg BOURCE @pémwbanap@mw@mmfﬁﬂmioéﬁ@dﬁed 2?

B T R
i

m)nz)) PEGY| at eglnfmys b@m {VBretrBzEd@ggzh adnSIEIREE 0B 1 PUDivfithCak | ngﬂelﬁ Qodm.

Selectivity. Lﬁgé‘trai{eatm?ﬁe Pl BB ETe | R rict KR RRSIERY P or s AoB g 2

FIG 2bis a IQOmM pehesitumgphiokgharestsufter (ol 6B phd de niM Bt B1gaohiddednhdréteds a

ronoPEy ot e R AURCAL D A8 8 o 0 UL NG CEOAG0.

with the protS&IURCB dé@muraémtmn @fluR tovgyrify canjug@es mplujiﬁlgmn@modvhn hi s

time, the r e%ﬁbﬁﬂe"é@EQc‘IW@Cﬁ ddnﬁnmili{%lgog%lrﬂ% ASRoH P W@E%@J%W (pH

6.0) and 20 was, ad er eto as

educi agent ter corrpl etion
of the react .r%iﬁ ‘t)ﬁafmléa&rﬁiiléﬁt M kP @788 nai i { %—M&“gdﬁ:ﬁ HEHB-A+
purificati onMwNwm) tRIGYE). FYG crj | eetpﬂsahbmi Ugé fh@ul@wguiﬁw@woh jugads
| O

i mmunogl obul i colu 6 rs enc fl ow
v o3 0 imiling SRRpu TR “V%“‘?gt’? N SR e eRRS B oH 7 s,
B: A +[30]NaCl)) (FIG 2c). FIG 2c is a graph ShOWI ng the result of

f 6
5671 ! o TSRS 7, PlordEhitth ST EREL e aBi ol RO AP HLriFhefe sEGP®!
derivati ve ( @ﬁmndzmmmlﬁbﬂmhﬁgl obulin Fc [298] Firstly, for

PEGy| atgy) of P*ubéﬁy Ner Pﬁ@yﬁ%néﬁl %'r&él&lﬂa é%%oéiifloﬁ §@oﬁﬁﬁlsrzlﬁ1ﬁ&hch§ egRcs of
oxynt om)dul in derivatjve K Pr opi onAL% PEG the

oxynt onodul i HXMPWQWR/%“{VSE@ iSI:EQ@ %)3 1&Wath33 ﬁ&?f@?l@ﬁ{*&%ﬂ BEG wer e
reacted at a nolar ratio of 1: 12 with the protein concentration of 5 ng/m
at 4C for 4.5 hours. At this time, the reaction was conducted in a sol vent
m xture of 100 nM Na-Borate buffer (pH 9.0) and 45% i sopropanol, and 20 nM
SCB was added thereto as a reducing agent. After conpletion of the
reaction, the reaction m xture was applied to a SOURCE Sto purify the
oxynt ormdul in der| vat| ve haV| ng nono- pegyl at ed I y5| ne ( Col um: SClJRCE S,

~ o~ AN T NN ~r R R




[299] Next, the purified nono- PEGy| at edy oxyntonodul i n derivative (SEQ ID
NO. 29) and i mmunogl obulin Fc were reacted at a nolar ratio of 1. 10 with

t he prot evo20ioe4er ati on of 20 ng/m at 4C for 16 hour SCTAR2IV®4T22NMe, t he
reacti on was conducted in 100 nmM pot assi um phosphate buffer (pH 6.0) and 20
mV SCB was added thereto as a reducing agent. After conpletion of the
reaction, thexy@asbiigih diari«taufz@(szm I ND.id atid3 8 Kekdpidn AITR2PREG weat | on

I t f t dul i
T DUk S35 LIE! PSR BB P s he mhA5 Bout 1
Fe (col um: SCURGE. 18@is finewtheat@tio Wais whitdricred ignadivemtmixaur® o 1>002@1‘M 100 min

15 20T TP B MM S G 8 o
derivative ( SEQCIUIE agent. Adipr @m@p B q: HIelem t}pereac[t@@@mwgwﬂy appligdp & 6:

gg )epar 3t ion (Sb[f}[@%E @9@&%@&102%%%@% Eh}?@?%ﬂohﬂ)dﬁlt@ﬁ u&ata}uvla hivekQ nh(l;hd\ldO

and i mmu (0] or ] on o S esl| aue
at position Qﬁgﬂf‘w#h@ n&ﬁ %lséf@ééﬁe%g@w&fm E@ﬁ?@%ﬂﬁﬁdﬁnﬂé bﬁ%%vle ( SEQ
I D NO. 30) wintih B3—440€¢ P20 piin BALADCRDMNPERG-citrie, Iﬁlél)lrﬂ-eﬁﬁ)%wlthzmoﬂﬁ IAI/ﬁth/G (SEQ
D Na 30) arl‘étlf) (ﬂ’l(l}( f p}%bO@A%.S%( 0% PE}%WWEr ergﬁfféﬁ%% gl%}ﬂig B AAb-P }'l&%te hi S

15 with the protein co cent Fa ours.

time, the reasyitomodalsn dondtive 6EQ HDaIQdIl\)én@ugh xBAQURE S pOOfigauoREPES
buffer (pH 7. .ghn@nd 45% i sopropanol, and 20 nmM SCB was added thereto as a
reducin agent After conpletion of the reaction, the reaction mxture

appl i ed3¥d a Sikdke Bifigkmeng- PEﬁydemwntoalqsiGImflyrl‘f%eé&%t@rﬁﬁ@ui‘I>ﬁmd

criﬂe /rl vative 3@vlhmgogleﬂanﬁmmfeaeadt&satraenélgpﬂaumf 1 SQURGH the fdtaw croat e:
mn, gra

™ " as5% ot kEmbition el 2% mielinf a1 Epeire &S hishrge. T eherR s andi %I%@It X

the result oflOpumMfipptaagum phomghaRBGBfea(j@d 6@k wnd 800 ISGB des addet] itheeetd SEQ I D

NO. 30) th
ot od peaks subeme 0Ty BMEG A GRC AL GERHT The MRARTRRNE O lleg BE, |
by peptide @@I&@Edémglrlﬁ@pmn @lm@asglr(fmc@mugws lnplugnmyh@na)dghaph

showi ng t he H@ﬁbﬁtfveQﬁEquNé% H%E%H'lﬁﬁm%gl%ﬁlhf F@%g[ﬂh'ﬁpmtﬁtl%@ flow
oxynt onmodul i n derjvative (

urified
mono- PEGy| at é%f%%}f‘ftlé’h‘ﬁd%%hﬁgdér@ n@@%o@@@lﬁ Ij\ I@@ml\sﬂélsrwalﬂﬁl iPRIROR BBl i n
Fe were reactiafiNaChHa(F0l. 8b). FaGi 5 ®fa glaphldowiidtht ReuRbobeiifyiparaaatedt i on of

100" 1 pot as S p SRR ginkdeah i SEREID MO 6T B TRLTEREEG Cher ot o

as a ré¢dddi ng agent. After conpl etion of the reaction, the reaction mxture

dt
el oo Gy dp BB Prepah it va%‘“‘g‘%%%gﬁ %%‘“%%W%@%ﬁ%f%‘eﬁ?ﬁ%e
(col um: SOU @5@ ard Wﬂﬂ?@omﬂlm #1/nmin, gradient: A O -> 20% 100 nin B
(A 20|IM(5|I ris Fﬂ@ﬂl{ f@HPEG?laUBn of\lytm%%mla)t })0&5&)1@30 AEdhe Rl ad€ séq%leﬁcdlffaph

dor i vative AT, st kSR T B7 o s Kb Dol T TR ot - 7-

Preparati on mcﬁmﬁd)mnugat/mvd (SEQJI(II) N@. Qxymt QMBIdpmnd&n)(QaPEGew(rSEﬁdeﬂ)aNO

31) and i nmuno b o EGy-at i fio e residue
at position 3 ? I%LI%OE; rllé%g@}t egm%émxonce%an %%3611%1% Ial?n %}ér.“% Y §M( SEQ
| D NO. 31) withiktigie4thk ré¢acgpi MAE@(@)?'[C@EGQ splyent nmmmof 100 mM HEPES buffer

2012/ 173422P]; ﬁﬁ%%%&h@@%&?&o P%ﬁ@é%M@d#wayéﬁdeﬁ%&éﬁQs a'?ecN%n 1) and
34KProp|onALD( } G were reacted at a nolar ratio of 1: w tth the
protein conc@AtHadeirostPigiong e gactinn, thereartion FYES Way aﬁﬂhﬁ% t(W me, the
reacti on was SOUNRICE Spdrifidatidn$6livato piiriky the@®x9htodddduniviEiRESe hw\flﬁgrm&ﬂaﬂ 7.5)

Alter compl ePPRIAEE TS (FBREPT oﬂiﬁ%ﬁﬁﬁ»@a LR e e Ped it a

SOURCE Spur i niacd +040% Q22 main Bo( Ap @On{M Nahatrmxypfﬁérﬁ)daﬁ%retmm \BatA yéMavi ng

m)nopegyl ate ) Legt: A
P56 mi N W EG AR i B B Bl o HALER
B A + 1M KCPxyntpmodulisdgrivapyey SEEATIp N QQrﬂafphgh;IhSQl R feurifisation cefumn.
purifying a mf’ﬁ@mﬁé@afﬂa&éﬁﬁ klI s SemiMal by SDSFHGE Dili®ysidd ket hr ough
a SOURCE S purification col um. Next, the purified npno- Gﬁlbat ed
oxynt onodul | PECHEHY Wi EanipeEey prtmem@f}ngawg ARINGEPEHE (FHE D) Opéact ed
at a nolar ratio of 1: 10 with the protein concentration of 20 ng/m at 4C
for 16 hours. At this tinme, the reaction was conducted in 100 mM pot assi um
phosphate buffer (pH 6.0) and 20 mM SCB was added thereto as a reducing
agent. After conpletion of the reaction, the reaction m xture was applied
to a SOURCE 15Q purification colum to purify conjugates including
oxynt onodul i n der| vat| ve (SEQ I D NO 31) and [ rmunogl obul | n Fc (coI um:

NN IS A ™ 7~ NN oA ~r R R

H



[308] [309] Exanple 8: Preparation of ggonjugates including oxyntonodulin

derivative (SEQ ID NO 2) and i munogl obulin Fc [310] Firstly, for

PEGy| at i omoab1dwysiz2ne resi due at position 30 of the am n®CAHROREWWBACE Of

oxyntonodul in derivative (SEQ ID NO 2) with 3.4 K Propi onALD(2) PEG the

oxyntonodul i n derivative (SEQ ID NO 2) and 3.4 K Propi onALD(2) PEG were

r eact e]g at a ﬁ@i}ﬂlrshbafﬁnglhéiresﬂllt ol Bepide ind ppén gastlueiried ﬁ@g@@ﬁ(}dﬁitk@mxgﬁ-l 3 my/m

at 4C for 4 hou eaction was conducted in a sol vent

m xture of 16@?@@%@@%‘%@2&{%&@2&) and 45% i sopropanol, and 20 mV SCB

was addadl]t herMxe, the perificiducnorfEaykitdd oxghteerodubmdketdton (&EQtIDeT\I‘De%)wtmdon

the reaction éﬁ}ﬂﬁ&lH%l bWF@‘@Qlle r@zgctécpat% MPgPW ISf\}\llﬁ?'ﬂllB cuﬂaan %EI fy
erivative

t he oxynt onodu ated lysi ne

flow rate: 29026Hgiinhat GEdar é@nb@urﬁ\ A thts?:%lel thﬁ rﬁacslonsw@%l ChﬂiﬂriOQUQM 20mM
Na-citrate, pbtadsiPmphdStasitidiee ka B:0) And 20 MMCSER whAdded Bieteto ik GredRRineS a
graph show n the esul't of nono PE%I ated o nodul i n
derivative (% Néoni)let{%r%d@%a“%&ﬁéée%@tlﬁﬁ ’l“iuéf‘a‘fv%?&’@&‘g

Mbono- PEGyI at |S@URJ¢Et1I5@ pririfiic etbrpedikan Wesluaxa fOTERIC B 5QD8o WAL, : Qamillhmal ne

| d id I G 6b
Fre ob 1 s 3TN ON) Ty AT IR kot TRty 83 e R G D T B ML b
pepti de mappilivgNe€Chp (rIGE 6@thdmrﬂpuwﬁhpleﬁicgﬁ«ymctdmdtmpwﬁdeSQHR(EE@SQ SEQ ID
NO_ 2). [311£Xﬁq§tAmteﬂﬁarﬂ%lbgdl&gem&vEﬁ@b@tﬁﬁnWémd%ﬁ?%b'ﬁ 1865 Mﬁ)“ ve

(SEQ I D NO. I Mmuno Fe were re lar_ratio of 1 8

with the pr otn@rlrlﬁ cOne¥AM Biis-BE Lt 29, Byt 1-aM AOXIFE. £6) tedtiridy cojugass

time, the reaﬁzﬂmcﬁﬂ ﬁ@;ﬁlt@rﬁﬁdiﬂﬁlt&@ivh@vel(@@lqm NQI as shdimphaspibalia HUFIGE6e( pH
6.0) and 20 nM was added t t 0..as r.edyci ng,lﬂlg%gnt Aft%r corrpl etion

of the react |lso?1gr ‘?"él&% of® RPPéY%?%%?tFSe]&
pur| f i cat i ondedVative (§EQITIMRO: 2)SAJRGEMhbEIobhliokc ﬂab@haﬂo@ceﬂS(Orpmflc@madl ent

; -> 4% : +
ac)) (i G ooyt SESH Rl R ORI CLA ke il e o
(XK16, Amer slaymtBnodeliedeagliyve fSEQv P NG 2) azd onmuneglpbul grEedthemygh agogree> 100%
100 mn B, (A50%9ptdidntotfdn. PH 7.5, B: A+ 1.3MAS))(FIG 6d) to purify

conj ugat es i ncluding oxyntonodulin derivative (SEQ ID NO 2) and
|m‘runoé bdulin Fe. FIG 6c is a graph showing the result of purifying

conj ugasey i natxaple 90Ry¢ﬁa®ﬁﬁ&ubf éblﬁ&gawﬁfnbltﬁlni@@dt&nb@lhﬁ)lelaﬂiiive (SEQ

i nmunogl obul Ilﬂﬁﬁ %)he}néf a S u SO purification colum, and FIG 6d is

a graph show h IP B?gB flf an conj ugat es i ncl udi ng oxynt onodul i n

deri vatl3ld ( SEDstPD de?EQr)ylaannl of lyvineaefiditeudt ippsifien 2hpbihghmanGoud s@]ub&e of

purification I

i ncl udi ng oxy%?llgg‘g;gd]ll gra}lgggsg%g?@ ﬁl%gm(fﬁ %ﬁg%%og ?Ia(?] c

[314] Firstl Wm@@}llmﬁe}‘ﬁt&‘ﬁ (@RQID Nk ﬁhéndr %élI%B@P&n%?i PB& veere &acteﬁ@t ani no

SCI d Seg\‘i%’("g)@ @é&wﬂbt)debmm tg@ on@ig bé!&eﬁt?ﬁ@nl@_w@g/na)at Wt Fordt Hbuks. At
ropi on e oxyntonodulin derivative

Pr opi onALD( 2) hl?’E@"V\fg’reéea}cé‘ ’?:f’vé‘ﬁ coppdugtegdn QLFO]P’S?HIB“E}’F M ﬁ%)Pﬁgg’“ﬁtht ein

concentr at i ofiplaf7.53 an@klﬁ% 1&bpr416‘anfon rand 20mM$SCE\tva§ hkilc&dtthematp akheedwedgt i on was

conducted in r HEP. nd 45%

i sopr opanol , geng ég@ O% Oefﬂ?e 10fnhe Fe %:Egg%ﬁ trugedwgéa%%leg)[o . After

conpl eti on ofSQUHéCEéauuflmﬁlontchblmre@murlémthmwuuomoctbahn doplatizd havung "8@WIRCE

Spuri fi cat i op @%@mﬁ& @ik SdierorNBIALML b0 RGN Bl Ry DG 1

nonopegyl at e SI ne SOURCE S ow rate: 2. gr adi ent A

0 ->3% 1 ninDBN *4@3 @@%mﬂl@ @ (2Rm1\§@¢?ﬁﬁ1p{&wcﬁ’}tl ﬁé%b“%ﬁ%mgl B 45%M hanol |
B: A + 1M KCROQ)(FIG 7af BIG. Fh & a didph showi aelteSilQp pﬂﬁfglﬂga s BE@flated

B SoURCE s p R PR H O RO NS bR S gpaf@ggb)@a‘%%t et

exam ned by 3DSoPABEyladowof t)hs|ehmedsladakmva3/e>taymmaisb3e89S}HMdEb@ndggq)ne de-

oot £ oot pop By %&Ep%ﬁ%ﬁ?bﬁﬁéﬁ carpls RineCrd R BoBLERPIC A 18 70
derivative (SEQHD ga%e reB U D6 pegide mappengpafriufified Hmﬁd’ﬁﬁbwbét%n

oxynt onodul i Ry Hedilnaeliv&ieIsRJ 1D NG, 33) and 33 WO
2012/ 173422PCT/ KR2012/ 004722 i mmunogl obulin Fe were reacted at a nol ar

ratio of!13l :  aV&xittthe P&k BeRe-RECY WEIRIUER doBvat e PEQIPAR s drands
hours. At this ti me, the reaction was conducted in 100 mM pot assi um
phosphate buffer (pH 6.0) and 20 nM SCB was added thereto as a reducing
agent. After conpletion of the reaction, the reaction m xture was applied
to a Butyl FF purification colum (Colum: Butyl FF(XK16, Amersham

Bi osciences), flowrate : 2.0 mM/mn, gradient : B O -> 100%5 mn A(A
20nM Tris-HC1, pH 7.5, B: A + 1.5M NaCl)) (FIG 7c) and a SOURCE 15Q

NN IS oA



[319] Next, the purified nono- PEGy| at edgoxyntonodul i n derivative (SEQ I D
NO. 23) and i mmunogl obulin Fe were reacted at a nolar ratio of 1 : 5 wth

t he prot evo20ioe4er ati on of 20 ng/m at 4C for 16 hour SCTAR2IV®4T22NMe, t he
reacti on was conducted in 100 nmM pot assi um phosphate buffer (pH 6.0) and 20
mV SCB was added thereto as a reducing agent. After conpletion of the
reaction, thempreRacglobilinFxivdfeaeiasl apphdladratio o 1 SQUWREEhE PR idrcohicmdbiion

o B Lo oo REErACr e e A s T, P Ron AUl lop i 5y,

and a Source pb@@lmmrphbs}ﬂata torfifec b i) fodPUmM SEBURCEAdd8Oherdd aWbreducing

2012/ 173422P | 00%
100 mn A, (SO g AR P TR s BB Y
conj ugat es i @érlﬁ@ﬁtwg colnft &%@nni lﬁutaEFE(\?ﬁﬂﬁfénwsE@n Omeen%b, ﬂaWorate

i munogl obul if)/ i, glalifent 8B 01-S 1B $B1n AW AEM Tes-HESWH 78f BPAri f $ng

gl ooul NS B8 SRR SRte ?«%égp dhoafPp koo @alwzgéwiﬁﬁi 08¢ s

a graph showiflog itatee: 2.@ sildntin Ofraghiemit :fA 0 rg 460 hjmig & -©620% @D udih By Ao 2@mM Maiul i n
derivative ( bI|nF thr h our. | SO
purificati on%l(:éo?r PJIQ7I\£O %)% ﬁ?gjﬂgm%gb% 8ﬂm p: E)ua%' g%crﬁ((i)l?g >0 jgugat es

i ncl udi ng oxm@itﬁmderlﬁatd@r(ﬁﬁ@ciD/EQ SEQd @m@ogkﬁ)ﬁhal’fd Fﬁ@ﬂn@‘gii ghphin Fc
[322] Firstl xhom% ﬂE’eEI@gl!a%f n@ﬂ ngfng%xﬁjhgate@me&eirgtﬁga{onmaahﬁ ueqzﬁﬂsm@émhe

am no acid sequen erivativ

MAL- 10K- ALD PRe&/O t?ﬁ@néwmua%lehwrh%@rwgata Byl f&ﬁffﬂ@l CQW)nnaﬁ%Fl FIG.
MAL- 10K- ALD REG ¥efaph KBAGIE Ghedfesat @M@ffylﬁqgtcb@ugziteslmcluamgi dxinioR@dpriet ei n

concentratlo om t.enper s tinme,
reaction was 16}’13&]0(8{{8‘3611}?6]&9 %@H@W&EPFQ E?—lﬂgo'fﬁr}’ %%@UE@/:“ &;ﬂuopanol
and 1M guani difeetioesoladded t hereto. After conpletion of the reaction, the
reacti d(ﬂ‘lxture was applied to a SOURCE Spurification colum to purify t he
oxynto lin derivative having nono-pegyl ated cysteine (colum: SOURCE S,
flow rd8bll 2. Exaniple A0: Breparatian ofcopjugateingloding oxyBtqmedulondenikaiiver at e, pH

3.0+ 45% et 1gp0/ i RO, A3 arkMilialhbetobhite F92) . FIG. 9a i's a graph show ng
t he result of purifying a nono- PE C§/ | at ed ox om)dulln derjvatjve (SEQ ID
NO. 24)3tHr ougﬁerfsalys“éuﬂ% ylatign pf £YSERg i B%P{Rﬁﬁltl"[@ R PINORRK SHNGIET ed

nono- PEGy| at ed oeyiehodmiiddrivages @S\EQ I])’Nd SBEQWItD MNOL- 12)4{) ARDIPECTNO®Y! obul i n

20 mo/m ot 46 pornEetRuihed M i SrD M ND. paful ST LuCRIREREES, T

100 nM pot as weneneptiod phatmeldp ufticesf 1( pHVEh Me iGN tBGBNwAS nagloédt foher et o

as a reducin ture
was applied ?e o@%&iﬁé&g ?éudgpurl ?St %@?ltg%re%gﬁﬁﬁ%cédn ﬂae& ﬁ?&%ﬁ?g% f!?%rlxow
rate: 2.0 m AP0 grddd @risoprapamol, and divh eypnilime was m@@@rﬁpnf%ﬁqm@o

Tris-HCL, pHof e, re&tloﬁ the 2GRl dtufeRl 43 ap Héd M(@Uﬁ@ﬂgﬁlrifﬁQlMdlﬁMﬁ% I on
col um (col um: RCE 1SO, flow rate: radi ent 0 -> 100%
100 min A (R““%’o FrRgmpgylin %H‘V tge haéflngAmQH‘i P%Xlﬂgﬁl ?Ys(t?i’il‘?icoglf‘} ‘to purify
conj ugates | rSOUIRﬁZE@ ﬂxwrrhtenbduMmmdgfadwat iAve ¢ BIEQ 50OnMIOB @A)QOaﬂml Na-

con ugat es 1 SEraPHE S o hDal AR PR D rhCR TRt alHeh ¥ 0,
i mrunogl obul ithe Iléeult Wm@wng amﬂRGEE@ﬂ@eﬁmXb’mpm@ﬂubmd@maum (SEQEDN@G.23c is

a graph ShOWt}{}Bu%}hESb‘?ﬁ%&E S%funﬁgz{ti(;nydoﬂﬂnrgonl ugat es includi ng oxyntonodul in
derivative (SEQ i mmunogl obulin Fc through a Source | SO

purifi datflon ¥ixrthe Pursfeedz@%@ Gy WWB&ﬁF@MWEiSF@iQJN@xWé 12:
Pr epar ation %n@laaglugmresc ol HalidDat @XM oREd @k iR SA@H tha tprotein (cOmEnkEXidO.

29) o0 oL b ALl SR o A
| D NO. 25) wipbtasditiin-phOsphateduPleG(pH hd) and 2d arvd GaIH Wasjﬁlfded dttcirate af SkducingNO,

25) and MAL- éag%%r AzLiRelP c%%pw\%{o% J;ﬁ@e%?é’uo%t tHd rE’&%ln% nilg‘é,lgeow p%)hﬁd B X\" th the

pr ot ei n conc atron o oom t err(gera ours. At this

time, the reQURMEVAS R}J@lrﬁld&mrewlmmn 5@lyrn YO YREOES 56, ﬂ(OpHaE 8y rakaring M

guani di ne Wa g a@ﬁ’é?ﬁdAbhﬂr@/EQ l’nl'ﬁ‘fE ef 264280 il A : 2DV § ik S REL | pam.5, tHe feaction
m xt ure was aRgl ied to a RCE. Spurjfication colum tao purj fm{the

oxynt onodul i A E@P@éﬁl@ef%hbmdr?gs%ﬁols&@w igagign E?lgfnél (FRumaoPURRCESBGRCE S,
flowrate: 2.0 mM/ mn, gradient: A O ->100%50 mn B (A- 20mM Na-citrate,
pH 3.0 + 45%ethanol, B A+ 1IMKCl)) (FIG 10a). FIG 10a is a graph
showi ng the result of purifying a nonoPEGyl ated oxynt onodul i n derivative
(SEQ ID NO. 25) through a SOURCE S purification colum. [327] Next, the
purified nono- PEGyl at ed oxyntonodul in derivative (SEQ ID NO. 25) and
|rmunogl obulln Fc vere reacted at a rml ar ratlo of 1 ; 5 with the protein

Y ~ o~ AP~ r o



36 WO 2012/ 173422PCT/ KR2012/ 004722 wasgzapplied to a SOURCE Spurification
colum to purify the oxyntonodulin derivative having nono-pegyl ated |ysine
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222 mn B (A: 20nM Na-citrate, pH 3.0 + 45% ethanol, B: A+ 1IMKCl)) (FIG
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cysteine_(colum: SOURCE S, owrate: 2.0 m/ mn, gradient: A0 ->100% 50
mn B (A420mV Na-citrate, pH 3.0 + 45%ethanol, B: A + 1M KCL)). [339]
Next, the purified nono- PEGyl at ed oxyntonodul in derivative (SEQ ID NO 33)
and i mmunogl obulin Fc were reacted at a nolar ratio of 1 : 5 wth the
protein concentration of 20 ng/m at 4C for 16 hours. At this tine, the
reaction was conducted in 100 mM pot assi um phosphate buffer (pH 6.0) and 20
mM SCB was added thereto as a reducing agent. After conpletion of the
reacti on, the reactl on mxture vas appl | ed to a SClJRCE 15Q pur|f| catl on
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[342] Firstly, for PEGylation of cystekge residue at position 30 of the
am no aci d sequence of oxyntonodulin derivative (SEQ ID NO. 34) with
MAL- 10K- AVD 2PBRB37342e oxynt onodul i n derivative (SEQ | D NECTAR20es4722
MAL- 10K- ALD PEG were reacted at a nolar ratio of 1 : 1 with the protein
concentration of 3 ng/m at roomtenperature for 38 WO
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[345] Exanpl e . In.vitro activity of oxyntonodulin

derivative-i A SWUPPN Fc conjugates [346] In order to measure
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applied to a(SAYRDaseays)kntl itMihsglBb@in ﬁle\FlI@embu%)gré s'l’iﬁﬁ'ﬁigrtﬁe Fe%\M?of
concentrations ggl% a Victor, (Perkin El
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(SEQ ID NO. 25) and immunoglobulin Fc through a Source ISO purification column.
[328]
[329] Example 13: Preparation of conjugates including oxyntomodulin derivative
(SEQ ID NO. 28) and immunoglobulin F¢
[330] Firstly, for PEGylation of lysine residue at position 20 of the amino acid sequence of
oxyntomodulin derivative (SEQ ID NO. 28) with 3.4 K PropionALD(2) PEG, the
oxyntomodulin derivative (SEQ ID NO. 28) and MAL-10K-ALD PEG were reacted at
a molar ratio of 1 : 5 with the protein concentration of 3 mg/ml at 4°C for 3 hours. At
this time, the reaction was conducted in 50 mM Na-Borate buffer (pH 9.0) and 2M

guanidine was added thereto. After completion of the reaction, the reaction mixture
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[331]

[332]
[333]

[334]

[335]

was applied to a SOURCE Spurification column to purify the oxyntomodulin
derivative having mono-pegylated lysine (column: SOURCE S, flow rate: 2.0 ml/min,
gradient: A 0 3% 1 min B — 40% 222 min B (A: 20mM Na-citrate, pH 3.0 + 45%
ethanol, B: A + IM KCI)) (FIG. 11a). FIG. 11a is a graph showing the result of
purifying a mono-PEGylated oxyntomodulin derivative (SEQ ID NO. 28) through a
SOURCE S purification column.

Next, the purified mono-PEGylated oxyntomodulin derivative (SEQ ID NO. 28) and
immunoglobulin Fc were reacted at a molar ratio of 1 : 10 with the protein con-
centration of 20 mg/ml at 4°C for 16 hours. At this time, the reaction was conducted in
100 mM potassium phosphate buffer (pH 6.0) and 20 mM SCB was added thereto as a
reducing agent. After completion of the reaction, the reaction mixture was applied to a
SOURCE 15Q purification column (column: SOURCE 15Q, flow rate: 2.0 ml/min,
gradient: A 0 — 4% 1 min B — 20% 80 min B(A: 20mM Tris-HCI, pH 7.5, B: A +
IM NaCl)) (FIG. 11b) and a Source ISO purification column (column: SOURCE ISO,
flow rate: 2.0 ml/min, gradient: B 0 — 100% 100 min A, (A: 20mM Tris-HCI, pH 7.5,
B: A + 1.1M AS)) (FIG. 11c¢) to purify conjugates including oxyntomodulin derivative
(SEQ ID NO. 28) and immunoglobulin Fe. FIG. 11b is a graph showing the result of
purifying conjugates including oxyntomodulin derivative (SEQ ID NO. 28) and im-
munoglobulin Fe through a SOURCE 15Q purification column, and FIG. 11cis a
graph showing the result of purifying conjugates including oxyntomodulin derivative

(SEQ ID NO. 28) and immunoglobulin Fc through a Source ISO purification column.

Example 14: Preparation of conjugates including oxyntomodulin derivative
(SEQ ID NO. 32) and immunoglobulin F¢

Firstly, for PEGylation of cysteine residue at position 30 of the amino acid sequence
of oxyntomodulin derivative (SEQ ID NO. 32) with MAL-10K-ALD PEG, the oxyn-
tomodulin derivative (SEQ ID NO. 32) and MAL-10K-ALD PEG were reacted at a
molar ratio of 1 : 3 with the protein concentration of 1 mg/ml at room temperature for
3 hours. At this time, the reaction was conducted in 50 mM Tris buffer (pH 8.0) and
2M guanidine was added thereto. After completion of the reaction, the reaction mixture
was applied to a SOURCE Spurification column to purify the oxyntomodulin
derivative having mono-pegylated cysteine (column: SOURCE S, flow rate: 2.0 ml/
min, gradient: A 0 —»100% 50 min B (A: 20mM Na-citrate, pH 3.0 + 45% ethanol, B:
A + 1M KCl)).

Next, the purified mono-PEGylated oxyntomodulin derivative (SEQ ID NO. 32) and
immunoglobulin Fc were reacted at a molar ratio of 1 : 8 with the protein concentration
of 20 mg/ml at 4°C for 16 hours. At this time, the reaction was conducted in 100 mM
potassium phosphate buffer (pH 6.0) and 20 mM SCB was added thereto as a reducing



SEQ I D NO. 32- Fe conjugates 68.7 11.93pEQ ID NO. 33 - Fc conjugates 11.7
85.9 SEQID NO 34 - Fe conjugates 168.0 8.0 [350] As shown in Table 3,
t he oxyntwowdwi7ad2deri vati ve-i nmunogl obul i n Fe conj ugat @esTER2e1§yT2d t O
show the in vitro activity to G.P-1 and gl ucagon receptors. [351] [352]
Exanple 18: In vivo activity of oxyntonodulin derivative-immunogl obulin
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deri vat[B36d- i nmunogl obul in Fe conjugates. As shown |n FIG 12 and FIG 13,
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oxyntonDdulln derfvati ve-1 nmunogl obul i n Fe conjugates reduce
wei ght in a @bseyHepeddirfieriyarvietSEQ BAE0. 33) with MAL-10K-ALD PEG, the oxyh-

tomodulin derivative (SEQ ID NO. 33) and MAL-10K-ALD PEG were reacted at a
molar ratio of 1 : 1 with the protein concentration of 1 mg/ml at room temperature for
3 hours. At this time, the reaction was conducted in 50 mM Tris buffer (pH 8.0) and
2M guanidine was added thereto. After completion of the reaction, the reaction mixture
was applied to a SOURCE Spurification column to purify the oxyntomodulin
derivative having mono-pegylated cysteine (column: SOURCE S, flow rate: 2.0 ml/
min, gradient: A 0 —»100% 50 min B (A: 20mM Na-citrate, pH 3.0 + 45% ethanol, B:
A + 1M KCl)).

[339] Next, the purified mono-PEGylated oxyntomodulin derivative (SEQ ID NO. 33) and
immunoglobulin Fc were reacted at a molar ratio of 1 : 5 with the protein concentration
of 20 mg/ml at 4°C for 16 hours. At this time, the reaction was conducted in 100 mM
potassium phosphate buffer (pH 6.0) and 20 mM SCB was added thereto as a reducing
agent. After completion of the reaction, the reaction mixture was applied to a
SOURCE 15Q purification column (column: SOURCE 15Q, flow rate: 2.0 ml/min,
gradient: A 0 — 4% 1 min B — 20% 80 min B(A: 20mM Tris-HCI, pH 7.5, B: A +
IM NaCl)) and a Source ISO purification column (column: SOURCE ISO, flow rate:
2.0 ml/min, gradient: B 0 — 100% 100 min A, (A: 20mM Tris-HCI, pH 7.5, B: A +
1.1M AS)) to purify conjugates including oxyntomodulin derivative (SEQ ID NO. 33)

and immunoglobulin Fc.

[340]

[341] Example 16: Preparation of conjugates including oxyntomodulin derivative
(SEQ ID NO. 34) and immunoglobulin F¢

[342] Firstly, for PEGylation of cysteine residue at position 30 of the amino acid sequence

of oxyntomodulin derivative (SEQ ID NO. 34) with MAL-10K-ALD PEG, the oxyn-
tomodulin derivative (SEQ ID NO. 34) and MAL-10K-ALD PEG were reacted at a

molar ratio of 1 : 1 with the protein concentration of 3 mg/ml at room temperature for
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J potassium phosphate buffer (pH 6.0) and 20 mM SCB was added thereto as a reducing

agent. After completion of the reaction, the reaction mixture was applied to a

SOURCE 15Q purification column (column: SOURCE 15Q, flow rate: 2.0 ml/min,

gradient: A 0 — 4% 1 min B — 20% 80 min B(A: 20mM Tris-HCI, pH 7.5, B: A +

IM NaCl)) and a Source ISO purification column (column: SOURCE ISO, flow rate:

2.0 ml/min, gradient: B 0 — 100% 100 min A, (A: 20mM Tris-HCI, pH 7.5, B: A +

1.1M AS)) to purify conjugates including oxyntomodulin derivative (SEQ ID NO. 34)

and immunoglobulin Fc.

[344]

[345] Example 17: In vitro activity of oxyntomodulin derivative-immunoglobulin Fc
conjugates

[346] In order to measure anti-obesity efficacies of the conjugates including the oxyn-

tomodulin or oxyntomodulin derivative and the immunoglobulin Fc that were prepared
in the above Examples, experiments were performed in the same manner as in
Example 2-2.

[347] Specifically, each of the transformants prepared in Examples 1-1 and 1-2 was sub-
cultured two or three times a week, and aliquoted in each well of a 96-well plate at a
density of 1 X 107, followed by cultivation for 24 hours. Each of the cultured trans-
formants was washed with KRB buffer and suspended in 40 ml of KRB buffer
containing 1 mM IBMX, and left at room temperature for 5 minutes. GLP-1, glucagon,
and oxyntomodulin derivative (SEQ ID NO. 23, 24, 25, 32, 33 or 34)-immunoglobulin
Fc conjugates were diluted from 1000 nM to 0.02 nM by 5-fold serial dilution, and
each 40 ml thereof was added to each transformant, and cultured at 37°C for 1 hour in
a CO, 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 using a Victor (Perkin Elmer, USA). ECs, values were calculated
therefrom, and compared to each other (Table 3).

[348]

[349] Table 3



X3 is leucine or tyrosine; X4 is seringgor alanine; X5 is lysine or
arginine; X6 is glutamne or tyrosine; X7 is leucine or nethionine;, X8 is
aspartic wWoid120r73gut ami ¢ acid; X9 is glutam c acid, sePCHE&R2012/004722

al pha-nethyl -glutamic acid or is deleted; X10 is glutamne, glutam c acid,

| ysine, arginine, serine or is deleted; X11 is alanine, arginine, valine or
i s del eted; XIalés]alanine, arginine, serine, valine or is deleted; X13 is

D

phenyl al ani ng ]ﬁé eI eted; X16 i1s isol eu%l e, )al Ine or 1s deleted; X17
I s al ani ne, "%/ el ne “glutamc acid, lysine ‘hﬁ am ne,
al phanet hyl -glutam c acid or is del eted; @H(y)@Lp_lR CHO/GCGR
2012/ 173422P j | ted;
GLP-1 1.7+0.82 > 1,000
Glucagon >1,000 1.7 £1.69
SEQ ID NO. 23 - Fc conjugates 54 15.8
SEQ ID NO. 24 - Fc conjugates 8.4 76.8
SEQ ID NO. 25 - Fc conjugates 5.5 94
SEQ ID NO. 32 - Fc conjugates 68.7 11.9
SEQ ID NO. 33 - Fc conjugates 11.7 85.9
SEQ ID NO. 34 - Fc conjugates 168.0 8.0
[350] As shown in Table 3, the oxyntomodulin derivative-immunoglobulin Fc conjugates
were found to show the in vitro activity to GLP-1 and glucagon receptors.
[351]
[352] Example 18: In vivo activity of oxyntomodulin derivative-immunoglobulin
conjugates
[353] It was examined whether the oxyntomodulin derivative-immunoglobulin Fc

conjugates show excellent body weight-reducing effects in vivo.

[354] Specifically, 6-week-old normal C57BL/6 mice were fed a high fat diet of 60 kcal for
24 weeks to increase their body weight by approximately 50 g on average, and subcu-
taneously administered with oxyntomodulin derivative (SEQ ID NO. 23, 24 or
25)-immunoglobulin Fc conjugates at a dose of 0.03 or 0.06 mg/kg/week for 3 weeks.
Thereafter, changes in the body weight of the mice were measured (FIG. 12 and FIG.
13). FIG. 12 and FIG. 13 are graphs showing changes in body weight of mice
according to the type and administration dose of oxyntomodulin derivative-im-
munoglobulin Fc conjugates. As shown in FIG. 12 and FIG. 13, as the administration
dose of the oxyntomodulin derivative-immunoglobulin Fc conjugates was increased,
the body weight was reduced in direct proportion, even though there were differences
between the types of the oxyntomodulin derivative-immunoglobulin Fc conjugates,
suggesting that the oxyntomodulin derivative-immunoglobulin Fc conjugates reduce
the body weight in a dose-dependent manner.

[355]

[356]

[357]



X19 is al anine, isoleucine, leucine, sggine, valine or is deleted; X20 is
al ani ne, lysine, nethionine, glutamne, arginine or is deleted; X21 is asp
aragi ne owoi2s1ddgBered; X22 is al anine, glycine, threoni RETHR20E/We¢122t ed;
X23 is cysteine, lysine or is deleted; X24 is a peptide having 2 to 10

am no aci ds consisting of conbinations of alanine, glycine and serine, or
is del ¢ggg]; and R2 is KRNRNNIA (SEQ I D NO. 35), GPSSGAPPPS (SEQ I D NO. 36),
GPSSGAPPPSK (SEQ I D NO. 37), HSQGTFTSDYSKYLD (SEQ I D NO. 38),
HSQGTFTSDYSRYLDK (SEQ I D NO. 39), HGEGTFTSDLSKQVEEEAVK (SEQ | D NO. 40) or
is deleted (excluded if the am no acid sequence of Forrmula 1 is identical
to that of SEQID NO 1). [Caimb51The conjugate according to claim 4,
wherein the oxyntonodulin derivative is capable of activating GLP-1
receptor and glucagon receptor. [Cl aim61The conjugate according to claim
4, wherein the conjugate has anti- obesity effects. [Caim 71The conjugate
according to claim4, wherein one or nore am no acids at positions 10, 14,
16, 20, 24 and 28 of the am no acid sequence of Fornula 1 are substituted
with am no acids or amno acid derivatives selected fromthe group
consisting of Tyr(4-Me), Phe, Phe(4-Me), Phe(4-Cl), Phe(4-CN), Phe(4-NX2),
Phe(4-NH2), Phg, Pal, Nal, Ala(2-thienyl) and Al a(benzothienyl). [C aim
81The conjugate according to claim4, wherein one or nore amno acid pairs
at positions 10 and 14, 12 and 16, 16 and 20, 20 and 24, and 24 and 28 of
the am no acid sequence of Fornula 1 are substituted with glutamc acid or
|l ysine to formrings. [ aim91The conjugate according to claim4, wherein
one or nore amno acid pairs at positions 10 and 14, 12 and 16, 16 and 20,
20 and 24, and 24 and 28 of the am no acid sequence of Fornmula 1 form
rings. [C aim 101The conjugate according to claim4, wherein the

oxynt onodul i n



derivative is selected fromthe group gpnsisting of the peptides of SEQ ID
NOs. 2 to 34. [Claim111The conjugate according to claiml, wherein the
non- pept iwQl20pol7g4zer i s selected fromthe group consi st iPAg/KR20Rol0yER2hy| ene
gl ycol, pol ypropyl ene glycol, copolyners of ethylene glycol and propyl ene
43 WD 2012/ 173422PCT1KR20121004722 gl ycol , pol yoxyet hyl ated pol yol s,

pol yvi nyl al cohol, polysacchari des, Q h , polyvinyl ethyl ether,
polylactic acid (PLA), polylacticgl ifcracid (PL&G), |ipid polynmners,

chi tingcrdyaluroni ¢ aci dcoBabus a6apadihgdex@sn6 AR, Ralrh@0sodibsRalc refiGhal m
121The conjugate accor g;@lgg to cl. Im[}}” V\:h%%ﬁ‘l,n an am ne grou% a%&ea t hi ol
group of the i munogl o inﬁnrp@m@am mE I SESIMESTROAINER baing B4R BY bot h
ends of the non-pepti dydovplehyyeiiking espremhbdeinyto ifhGlmbmobBin Rerepas Wgat e
according to claim1l1, wherei n t he. non- peptidyl polyner has reactive groups
capabl e of binding wt qunFPeepll?l‘rWr?%ql%bul in Fc region and the protein drug
at bot iCemd<] [ G ai m 14HEhenpggaiewgatrdingde cladndgwhereal the pxyBomnidnehas thdre
reactive group is sele . hsting of an al dehyde group,
a propional dehyde gr Ougﬁﬁg‘)%ﬁlﬁg’ﬁiﬁgﬁéﬁe :g’rq%gi(b ]Eai mal ei m de group and a
succi nilfiae der i vati ve. [egoaiugresqedingdnrlagat e vheesr @F agyntomeduinis 23,
wherein the reactive graypendjdulRUBHeRIES papardds RiaRnadel&iontirfshiBdtRition| r om
each other. [Claim 161'(I)'q|}e congu atfe accor di n[g1 Ctha claim1l, wherein the

i mmunogl obul i n Fc regi ol 3N AGHIGIAEE SFYEPBAYER r egi on. [Cl ai m 171The
conj ugdCaimcidor di ng t o Heaonjubatevlaesrding to hkrim Bnwhegimothe bkyntbmodddi on i s

sel ected fromthe group,g i sting. of é&!ﬁ i i

donai n and a CH4 donmi n%e%g%léo(?%asﬁl tg% aO%l%gP%gH%IfcﬁSFgOIW%E%@UA%Ed a
CH3 domain; a CH2 domai Bl - X2 (O Ao ok KX4-X0- 6 bl -t XX 10F X bh & 18rX b Ke
domai ns and an im 14-X15-X16-X17-X18-X19-X20-X21-X22-X23-X24-R2 (Formula 1)

wherein R1 is histidine, desamino-histidyl, dimethyl-histidyl

(N-dimethyl-histidyl), beta-hydroxyimidazopropionyl, 4-imidazoacetyl,
beta-carboxy imidazopropionyl or tyrosine;

X1 is Aib(aminosiobutyric acid), d-alanine, glycine,
Sar(N-methylglycine), serine, or d-serine;

X2 is glutamic acid or glutamine;

X3 is leucine or tyrosine;

X4 is serine or alanine;

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;



munogl obul i n hinge region (or a portiop,of the hinge region); and a dimer
of each domai n of the heavy-chain constant regions and the |ight-chain
const ant wOghmi7342€1 ai m 181The conj ugate accordi ng to clPaIIKRR2)12M0¢T22i n t he
i mmunogl obulin Fc region is a derivative in which a region capabl e of
formng a disulfide bond is deleted, certain am no acid residues are
elimnated at the thermﬂmahq©ﬂ®haioﬁmmakhy@ Fc forn1 a nethionine resi due

is added at the N-term)gﬁ/% Jr; a a,tlvle a: ¢ §qet - bi ndi ng
site is deleted, or an B‘aévledésf:}%?ﬂ%&l&ﬁt e%%‘i“i S?Fé‘be 5%8%?063}% toxicity (ADCC)
site is deleted. [J ai X206k Rhaiohjsingamethaweins, dlutgnine, abiainn o is ddieedi n t he

i mmunogl obulin Fc regi tived from an i nmunogl obul in
selected fromthe groug}@c{)ﬁﬁ's tléné&gﬂs%l&,%% gfg | gE, and I1gM [Caim
C

201The conj ugate accor dX?:?glsta@nmeangmg,t W‘i’@m@lqii it §eletedimunogl obul i n Fc
region is an g4 Fc regroR Cystéﬁlev}%ﬁ@a,ﬂshzﬁ@ZPCTlKR20121004722 [CI aim

T e, e veac i hBb e UL b b ER AR ST Bl
phar maceuti cal conposi tofabanine; glyhmephevm onis deletedeandrent of obesi ty,

har mmceuti cal_commos: tioh SENANAIASES TN, 35, ChsshaiP e Ked

phar maceuti cal | y accept¥hl @PSEAPBPSK[(SEQITM 1901 TheHORAFHESEUY SI6¥ LD (SEQ
conposi tion according tg Nbagg@ ﬁdem@@SR%m@(mmw Jog, admi ni stered

al one or in conmbination with her_ pharnaceutical fornul ati ons show ng

prophyl actic or ther ape[ﬁ@EQT@foS QUESEA I (SEQR DAY ¢h 45 prfedeleted
phar maceutical conposi teRAuaLGOHiaRgnd Beik&iwdhddof FRLRI Nistikétical to that of

SEQ ID NO. 1).
[Claim 5] The conjugate according to claim 4, wherein the oxyntomodulin

derivative is capable of activating GLP-1 receptor and glucagon

receptor.

[Claim 6] The conjugate according to claim 4, wherein the conjugate has anti-
obesity effects.

[Claim 7] The conjugate according to claim 4, wherein one or more amino acids

at positions 10, 14, 16, 20, 24 and 28 of the amino acid sequence of
Formula 1 are substituted with amino acids or amino acid derivatives
selected from the group consisting of Tyr(4-Me), Phe, Phe(4-Me),
Phe(4-Cl), Phe(4-CN), Phe(4-NO2), Phe(4-NH2), Phg, Pal, Nal,
Ala(2-thienyl) and Ala(benzothienyl).

[Claim 8] The conjugate according to claim 4, 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 are substituted with
glutamic acid or lysine to form rings.

[Claim 9] The conjugate according to claim 4, 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 10] The conjugate according to claim 4, wherein the oxyntomodulin
derivative is selected from the group consisting of the peptides of SEQ
ID NOs. 2 to 34.

[Claim 11] The conjugate according to claim 1, wherein the non-peptidyl polymer
is selected from the group consisting of polyethylene glycol,

polypropylene glycol, copolymers of ethylene glycol and propylene



pharmaceutical formulation is selectedyfromthe group consisting of a GLP-1
receptor agonist, a leptin receptor agonist, a DPP-IV inhibitor, a Y5
recept or WotaporseL, a Mel ani n-concentrati ng hornone ( MEEX/KR20EM0&T22
antagoni st, a Y2/3 receptor agonist, a MC3/4 receptor agonist, a
gastric/pancreatic |lipase inhibitor, a 5HT2c agonist, al33A receptor

acoptor antagoni ot Gl T 20IA RELhOR Lo P ouent RO ot Lreating ohesity
Conpri ot ng tha ot ep of SearnanhOullT ST el oBhFERNLIBPLAN AARET et e 1
to 21 or the conpositi @yaflicanyl (BheAof ligil polyene2® chisin®Shywbirenis abiflect . [ Cl ai m
271Use of the conj ugat?%amrlﬁg&@éoﬁﬂlﬁﬁt%shl% 521 or the conposition of

any one of clainms 22t reparation o rugs for the prevention
or tredthEntl2bf obesi t yThe conjugate accordmg to claim 1, Wherem an amine group and a thiol

group of the immunoglobulin Fc region and oxyntomodulin are linked
at both ends of the non-peptidyl polymer, respectively.

[Claim 13] The conjugate according to claim 1, wherein the non-peptidyl polymer
has reactive groups capable of binding with the immunoglobulin Fc
region and the protein drug at both ends.

[Claim 14] The conjugate according to claim 13, wherein the reactive group is
selected from the group consisting of an aldehyde group, a propi-
onaldehyde group, a butyraldehyde group, a maleimide group and a
succinimide derivative.

[Claim 15] The conjugate according to claim 13, wherein the reactive groups at
both ends are the same as or different from each other.

[Claim 16] The conjugate according to claim 1, wherein the immunoglobulin Fc
region is a non-glycosylated Fc region.

[Claim 17] The conjugate according to claim 1, wherein the immunoglobulin Fc
region is selected from the group consisting of a CH1 domain, a CH2
domain, a CH3 domain and a CH4 domain; a CH1 domain and a CH2
domain; a CH1 domain and a CH3 domain; a CH2 domain and a CH3
domain; a combination of one or more domains and an im-
munoglobulin hinge region (or a portion of the hinge region); and a
dimer of each domain of the heavy-chain constant regions and the light-
chain constant region.

[Claim 18] The conjugate according to claim 1, wherein the immunoglobulin Fc
region is a derivative in which a region capable of forming a disulfide
bond is deleted, certain amino acid residues are eliminated at the N-
terminal end of a native Fc form, a methionine residue is added at the
N-terminal end of a native Fc form, a complement-binding site is
deleted, or an antibody dependent cell mediated cytotoxicity (ADCC)
site is deleted.

[Claim 19] The conjugate according to claim 1, wherein the immunoglobulin Fc
region is an Fc region derived from an immunoglobulin selected from
the group consisting of IgG, IgA, IgD, IgE, and IgM.

[Claim 20] The conjugate according to claim 19, wherein the immunoglobulin Fc

region is an IgG4 Fe region.
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[Claim 21]

[Claim 22]

[Claim 23]

[Claim 24]

[Claim 25]

[Claim 26]

[Claim 27]
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The conjugate according to claim 1, wherein the immunoglobulin Fc
region is a human IgG4-derived non-glycosylated Fc region.

A pharmaceutical composition for the prevention or treatment of
obesity, comprising the conjugate of any one of claims 1 to 21.

The pharmaceutical composition according to claim 22, further
comprising a pharmaceutically acceptable carrier.

The pharmaceutical composition according to claim 22, wherein the
composition is administered alone or in combination with other phar-
maceutical formulations showing prophylactic or therapeutic effects on
obesity.

The pharmaceutical composition according to claim 24, wherein the
pharmaceutical formulation is selected from the group consisting of a
GLP-1 receptor agonist, a leptin receptor agonist, a DPP-IV inhibitor, a
Y5 receptor antagonist, 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 B3 A receptor
agonist, an Amylin receptor agonist, a Ghrelin antagonist, and a
Ghrelin receptor antagonist.

A method for preventing or treating obesity, comprising the step of ad-
ministering the conjugate of any one of claims 1 to 21 or the com-
position of any one of claims 22 to 25 to a subject .

Use of the conjugate of any one of claims 1 to 21 or the composition of
any one of claims 22 to 25 in the preparation of drugs for the

prevention or treatment of obesity.



