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SPECI FI CATI ON1111111121112111111 *@00002* GLYCOSYLATED
GLP-1 PEPTI DE TECHNI CAL/ FI ELD [ 0001] The present
invention relates to an oti §osacchari de chain aqmmm |mmm
GLP-1 peptide. BACKGROUND ART [0002] GLP-1 .

(gl ucagon-1ike peptide-1) is a peptide of intestinal™®®
origin that is deeplygpbpwetyedrkBy egul ation of

?ltggfetglorrﬁrcé f‘lsbﬁge; | ; Ségglgcf :Spazt é il"llllllﬂl!lﬂllll"ﬂﬂlﬂlllﬂlﬂl

GUYOOSYDATED eGLPSDI PERUIDE| eased into circulation in

response to food intake. This peptide serves as nain

ETEGHNECBLSFDELDhe ent eroi nsul ar ‘axi s and act' t hrough
the

[0001]

The present invention relates to an oligosaccharide
chain added GLP-1 peptide.
BACKGROUND ART
[0002]

GLP-l (glucagon-like peptide-1) is a peptide of
intestinal origin that is deeply involved in regulation
of glucose homeostasis. GLP-1 is synthesized in
intestinal L-cells by the tissue-specific post-
translational processing of preproglucagon which is a
glucagon precursor and released into circulation in
response to food intake. This peptide serves as main
mediators of the enteroinsular axis and act through the
binding to particular receptors.

[0003]

GLP-1 has been known to act mainly on the pancreas
and promote the insulin release of [ cells in a glucose
concentration-dependent manner. It has also been
suggested that GLP-1 is likely to suppress glucagon
secretion, delay gaétric emptying, and;enhance peripheral
gluco;e-disposél.

[0004]



binding to particular receptors. [0003] G.P-1 has been
known to act mainly on the pancreas and pronote the
insulin release of p cells in a glucose
concentration-dependent manfer. It has al so been
suggested that GLP-1 is likely to suppress glucagon
secretion, delay gastric enptying, and enhance
per e radm gl unoss s REs@Lp I D0 patidnts with Hdn-
adm ni stration of GLP-1 to patients with

inewn] s ulépedependenibelt ebehesl reliki b4 fispmavipel i ze
post prandi al gl ucose |evels, suggesting that G.P-1 may

- pbet psEnd Bs] aglhesspelevel sif ugugGePringl shabasLbhe may be
effect of inproving glycenmic control in patients with

used urs na delpenaeant tf adeves Pl slsSime the effect of
,of pronoting insulin rel ease by GLP-1 depends on

1PPERRHENG | GLBSMEGNERREF AL | BRAsPatiPntsniwdtht é8suédnced
insulin release at a Iom1§Iasna gl ucose concentration

dSRENEPRE ef RS 58T AT ahEbEst y TSR ei¢PuLt
hypogl ycenmi a. . Thus, s the hi ghly-safe treatnent_ of
ot RSt T b e Er 6050 B CHRE PoRFPRECE hERaRORRT=or
-1 : essaLy : he hal.f-life.of
ofrede; SoRr -5 QRS NERE Yy, [RUEYERe GupBuginsleR
: ' S, PL esgpt | e Py, i Lokt e
R R e B
t B ¥ EoBHCAGRaRE AL STL 1 fNcalib8BPhohas rhean H’?ﬁ@gl?cemia.
nodi fy GP-1. For exanple, Patent Docunent di scl oses
TAuPFGyhat rilgkd ¥- dacenpoeatmeatpbiEsingbat &kPcdncpapound
conjugated to at least 1 polyethylene glycol (PEG
~ aobievedieby| cohheoPEygated &nBuhtcoffpoubhd]l ¢achlB&G bs
bound with the GLP-1 conpound at the Cys or Lys am no
nacedsaryat Hdwewr boxkyd -hagk frt hiafe avd n@LB&cl din Thkood is
PEGyl ated_ GLP-1 conpound has an elimnation half-life
apfeREreBAsY $hABLraS[Bobe]| 6 miputes, prageBEdnAgths
Pat ent Docunment 1, the obtained biologically active
PhebtPleChaits LoM4ERInRPESEPRE14Hd 3R ghitiregapgysdc agent.
[ﬁbgggance conpared to those of unPEGyl at ed pepti des.
s al so been shown that the PEGyl ated G.P1

of ThS TR SRR AT SR Phohll WS HE8 TRie co
mia&i'f&aél%ﬁ-QQV@o?yéBgé:tﬁﬁ'?e,aSPé(\@éllltaﬁo?@rﬂé‘ﬁ&nﬂ # 90fbses a

sugar | evel, suppressing gastric and/or i1ntestina
rRBYLALEN, coastr temBBdhar cbRpbeskingl aetRbYhNdomBBHnd
controlling food intake (e.g., Non-patent docuhent 1).
cbfPldhted toHaveveastPEGbIyatb9npaendli/hat i(®Eaot
nmet abolized in vivo. Therefore, the continuous
madletnist r aln orhof PEGEl P | GLPdl GiEnjocodpotsach PEG is
accunul ates PEG in vivo and m ght cause adverse
bpuadt wonhi Aheh@LPr i agmpodnds atNshep&ysnprdbysnentind) .
[ 0008]

acid or at the‘carboxyl;terminal amino acid. The
PEGylated GLP-1 compound has an elimination half-life of
at least 1 hour.

[0006]



Mor eover, to prolong the half-life, a nmethod for
addi ng an ol i gosaccharide chain to GP-1 or nodified
G.P1 has al so been proposed (e.g., Patent Docunents 3
and 4). Patent Docunent 3-dBsel oses a nethod which
conprises introducing an oligosacchari de chai n added
amno acid to positions 26, 34 and/or 37 of GP-1,

St C. A OYRY B thepd e Bodifet | 9OSARE héﬁtgfngaa' n

and the ol i gosaccharide chaln added sites are less

blb@ﬁﬁ@@hlﬁ?'acgmvéhﬁeﬁthﬁé hagda PaheBt RaG¢#MBAtretand

di scl oses a nethod which conprises binding nodified

hbyhlyr aslayadi d1barangeacodparkacbatheeiegdblf ohrabgubted
200 KDa to a G.P-1 anal og. However, when such big

phapalidesni cI@achas rol se Ubasn askopn otdieedthe PRGgEated GLP-
anounts, it is difficult to nake their lengths or

lsepuppundsangdi tompesThieon ake aseful Apatbeosireasoieds of
may | ar er'va(¥,in structure or length. -

tlei BS@‘&gBhEPPGé ¢ABi fushded papbedes oPbesrityr Aldengt h

. or st Ectgre re rﬁguired for Eharnac utical  use.
1[-’666@% ¢ DOWR} o FUPAYA™F 0B fid “PronPrh& S8HFiPg blogd sugar
lizard _(Hel oderma) is.,a.co nd that i s _structural
1evER AP u PR B RS IR BY SRR rsrpSa Hok IR cY

kL iyn.-bl; - p .Dacu t [ a

TREER 5 2504 Ssn PR EAPRAr SrRtY g AR sohe gy dTni Bpoa
ihRaka SQUBUUHNO_%GEHE@BE apeuflegitt 1jnduce neutralizing
anti bodieS attributed to | ong-term adm nistration,
[beading to attenuated efficacy ((Non-patent Docunents
3-5). [0010] On the other hand, it has becone

evi deovetdal PEEgDsax chanpdaendhahas psayovaneodbol 0ked
in vivo. They have been | ess well studied due to their
ipomphiocat Bdenafiode vetlse stmuthuoes, adhbnjbttheion of the
i nportance of the studies is recognized. An attenpt

PEGy lpsed Fbde lorcapaEnHodctomudbtaisniPEg angMivepemd de
havi ng constant conposition (Patent Docunent 2).

MEHGREY ERUSEhPEVEF§§UEERER1ABL HEd tihe dHivIing beslifgard Non-
suf ficient fron1she vi ewpoi nt ‘of conveni ence or

PREPGE- SOSYBSH oddction and is not - 5 - practical
tg%BQ?d particularly for |ong oligosaccharide chains
existing in vivo. [Patent Docunent 1] Nationa

Publ § j of .ILn .0 nt . Appl Lcatl
2000258187 ( pEPehfoRBhenERe B Rar E8R) Akt ARACPFon
a1 Bt 8nnahiigRah BAReAHARRLIIAORINA 1 ZR0RR8FI3E cLp-

[ Pat ént Docurrent 3] National Republication of
1| Rker Ratsico BalenParopbsARp! (eCaf.i,0Paen 2R RR:EE 3 and 4) .
[ Pat ent Docunent 4] WD 2007/063907 [ Non- pat ent
PRaewte Dioclinehtx 3c diegiloaksSel arttod Hhith? collpt i(sE208)
[ Non- patent Docunent 2] J Biol Chem 267, 7402-5
101992 diNgn gpatdhgobacgimmti d&l cVasoulagidelde antimcaretid to
Ri sk Managenment 2, 69-77 (2006) [Non-patent Docunent
PepiyApms 268, 3toandder( 200PE GUdTlpatedst- DIewaear, 5phe
Endocrine Reviews 28, 187-218 (2007). SUMVARY OF THE
tYRVERFI GhePRABIEFRTONBE 186 wie igy ande thvIeN oo Jcolay)i de

chain added sites are less than optimal. On the other

hand, Patent Document 4 discloses a method which

comprises binding modified hyaluronic acid having a



An object of the present invention is to provide an

ol i gosacchari de chain added G.P-1 peptide that has

hi gher stability in blood than that of G.P-1 and, nore
preferably, exhibits higher4aetivity of controlling

bl ood- sugar |evels than that of GLP-1. MEANS FOR

SOLVI NG PROBLEM - 6 - [0012] The present
mb@¥€ﬁ&é?nw€§§h938§ 5B8utobbewkpg Eeaaaehgrnsahaiogo
sol ve the probl Speciftically, the present:

Hbﬁ&&ékloﬁhéﬁOMUQESbﬂg BihU0gaechabtda mbakbuaddedre
GLP-1 peptide having GLP-1 activity, wherein at |east

produastindnatadgesamohatbt uiediw thféncalicgesaaakar cdeir
chain added am no acid, in (a) GP-1;
lébythspept sdeubavirag tthéfamnno Hous, seigeeaceual GLP1
with deletion, substitution or addition of one or
hyayerahigniaddacingy; largely vagy) ia stPuttamel og. length.
0013] . The present _invention also provides an
o P9§§§SEER§F§§ecgﬁapnaQQSQdPGEPlfeEeﬁﬁlH@lﬁ§vmnéeeﬂph1°r-
gctivitg, wher ei n, at East wo am no.acid is
GBSEPEGt BHS W ERYARSEI FG5sRPEHBAFEEtERE] nuﬁﬁded ani no

[ﬁgbg - (a) GP-1; or (b) "a peptide
%g the am no acid sequence of GLP1 with deletion,

SUbS% éﬂéiﬂ Of il £LOR Qﬁfog%£?6a38¥e%ailégkﬁo aci ds

and havi ng P 1 activit he present

' (H@Y%BEH:RB ak 80aPEEMbEasgaRhaki ggsaeeh@rcu%lq@a'srim@%@d to
GP-1 peptlde having G.P-1 activity, wherein’t

cobigosaachaki demehairnaadded tGH Bnd a&ghI@QaballEy in
(a) an oligosaccharide chain added GLP-1 peptide

bibedei(Noatpheast Dauarnno 2aciwid chf heksPbkear pleaed on
substituted with an ol i gosacchari de chain added am no
thei vazhedtatinl Bast .ondowvévehe sxbradinud edasi &esonsuman
position 18, 20, 22, 26, 30, 34 or 36 of GLP-1; or
sequence and’ mlght induce neutrallzlng antibodies
attributed to long-term administration, leading to
attenuated efficacy ((Non-patent Documents 3-5).
[0010]

On the other hand, it has become evident that
oligosaccharide chains play various roles in vivo. They
have been less well studied due to their complicated and
diverse structures, though the importance of the studies
is recognized. An attempt has been made on a method for
obtaining a glycopeptide having constant composition
(Patent Document 2). However, this production method is

still less than sufficient from the viewpoint of

convenience or large-scale production and is not



(b) an oligosaccharide chain added GLP-1 peptide

-having the am no acid sequence of the oligosaccharide

chai n added G.P-1 peptide defined in (a) with

del etion, substitution O-a#ddition of one or severa

am no aci ds except the oligosacchari de chain added

am no acids. [0015] The present invention also

g - c n e .

ﬁ%%?%%gélﬁgﬁﬂéét?%??5?@&%€?g.Eé%héeﬁﬁ.éégégs%s?ﬁgkagg
cRAahy afgdedifPid pepbide is - (a) an

ol i gosacchari de chain added GLP-1 peptide wherein at
[Peeshtt DOcanen® ari Nat 0dn&dPplbateaeach osubstktdhedonal

with an oligosaccharide chain added am no acid and
Peteht ofpphecsubsti Nat edog6+B30B%8posi ti on 18, 20, 22,

26, 30, 34 or 36 of GAP-1; or (b) an
[BatgotaBetanede ghalNatoded Bepublpeptiide héving the

am no acid sequence of the oligosaccharide chain
Inpgyedt @pral PapenteRppliipatiptn Na) @*POPR-G8F88Lon,
~ substitution or addition of one or several am no aC|ds
[EREERE PREUBPRHodaclRbrPERL cREPHPAAERE ISR RS aci ds.

TP EORRLRREY | BRCER APRAGERESHRnBoaC PO OESATET 7"

[gégé§£a9$¥quHF Qgtwbl 5?90%9 09! i gosaccharide chain

Asn or "o sacc de aln added Cys.,

[ﬁSBEEQtQHtOBﬁSHHQHt”EPt§ﬁxL9§13§ﬁcal sgg chee, paése&%

I nvention e ol 1 gosaccharide chain added am no am
1ktnkedokp the oligosaccharide chain added GLP-1

pepti de may be the same or different in the type of
[ba-phtensapebanktde ghagnpeslt bheani ng7acihdo2[6018bo2)
In the present. invention, in the oligosaccharide chain
[BddedaaennhoDacudenth2] ovagosdaeechdeadehchadnrRaay be
linked to the anino acid via a |linker or without a
Mphagemenpr 8f efabl’y, (BRE6OI i gosaccharide chain is
linked to the am no acid without a |inker (i '
[§PRepREGRE agséﬁenﬁg4anéMaodPﬁ§nté94r@@f9]2007 I'n

t he present_invention ol i,gosacchari de chain is
[aeﬁeBaFﬁytpPeﬁawsBFySAnEaﬁpgaggecﬁswﬂ&&Scﬂéy 1s7-218

?B zstlng of four or nore sugars. However, an
Z saccharide chain consisting of five to el even

sugars may be preferable, depending on enbodi nents.

[ 0020] In the present invention, the

SgMMg§§a6§h§ﬁEdQNQQQTQOﬁHy be preferably, but not
lTmted to, biantennary conpl ex-type oligosacchari de

pebaiRM depgrdisoaven ewxbedinert/enTIbE Ol i gosacchari de
chain may be preferably,
[0011]

An object of the present invention is to provide an
oligosaccharide chain added GLP-1 peptide that has higher
stability in blood than that of GLP-1 and, more
preferably, exhibits higher activity of controlling

blood-sugar levels than that of GLP-1.

MEANS FOR SOLVING PROBLEM



but not-limted to,. an A igosacCharide chain

:selected fromthe group consisting of disialo,

nonosi al o, asialo, didcNAc and di mannose

ol i gosacchari de chai ns, dependi ng on enbodi nents.

[ 0021] "In the present invention, the

ol i gosacchari de chain nay be preferably, but not

[bkf§$ed to, an oligosaccharide chain represented by
e Tollow ng formula, depending on enbodi nents:

[ 00212He [ﬂzﬁéﬂﬂ@ ivdt 0 NdfQ have the fol ow:.n%
HO HAcNHAc [ 0023] wherein . dle,

c%&ﬁaébﬁgﬁ@ﬂ?e@rtglééﬁ%@nﬁhénﬂrgﬁqgmrepresentS [ Fornul a

! épec1£1cally, the present invention provides an
oligosaccharide chain added GLP-1 peptide haviﬁg GLP-1
activity, wherein at least two amino acid is substituted
with an oligosaccharide chain added amino acid, in

(a) GLP-1;

(b) a peptide having the amino acid seduence of GLP-
1 with deletion, substitution or addition of one or
several emino acids; or

(c) a GLP-1 analog.

[0013]

The present invention also provides an
oliéosaccharide chain added GLP-1 peptide having GLP-1
'activity, wherein at least two amino acid is substituted
with an oligosaccharide chain added amino acid, in

(a) GLP 1 or

:(bf a peptlde hav1ng the amino acid sequence of GLP-
1 with deletion, substitution or addltlon of one or
several amino acids and having GLP-1 activity.

[0014]

The present invention also provides an
oligosaccharide chain added GLP-1 peptide having GLP-1
activity, wherein the oligesaccharide chain added GLP-1

peptide is



and Ac represents an acetyl group. [0024] The present
i nvention al so provides an oligosacchari de chai n added
GLP-1 peptide wherein at -l east one anmino acid of the
parent peptide is substitut@&d-with an oligosaccharide
chain added amino acid and the oligosaccharide chain
is oligo hyaluronlc aci d. Exanples of the oligo
hyal ol C rid '
haV|ﬁ%P2é§t€%$asacc ar|%&§ %ﬁgﬁgréggﬁg %ﬁ%rilégép%?g
wHBkEsneaeh16888i sibnam@hoNaeehyl gkueppani BeecaBdcn
. glucuronic acid. The oligo hyaluronic acid can have 2
s(bettiaageachaitdeinobldgbpatasacchar cta) nobdbbke WRiinhs.
- [0025] - The present invention also provides an
aclifigesdcehailedetchaenodddbe GuBstipepeddeiwnker disn t he
ol i gosaccharide chain is linked to at |east one am no
paeitionals, | RAkeR2, ERGnPBEs 8# e 3&nofioGa®i-d ;obrt he
GLP- 1 ge pti de bound to the linker may include Lys. In
t hi s(Rasan hiIPsakeEraRaye coht annad@cAnFhb- hcpﬁphtd@he
bound to the oli osacc?ar|de chai n.

hg e Chif ABLRE! ACtOnParHEdCR: o hEhSIP&égaééﬁéPﬁaéde
h d | ft .

oFBAF L oL kPR e T B

sﬁkngEﬁEEBgere aﬁ%gpohsofp EQbEgVFgaESgggbbaHa& 5

unitorm an pre erapnly has ast

ekeapt %ﬁéﬁHQEEBEHbEMar£§Q2Zka1Readdgﬁeaﬂhhg03@9%gar'de

charn added P-1 pepti resent 1nvention
(poekerably, has higher stability in blood than that of
G.P-1. [0028] The ol i gosacchari de chai n added
GLP-theepiésenof ithenpt esenl sbnyesvi@sscan have the
activity of controlling blood-sugar |evels preferably
oatigbeasthBrtidreshainr eddedf eL&bly papthidashalGng eP-1
even nore preferably at least 20 tines that of GP-1
arRivcEyY, (@herednutbseoTapersascharTdse) chpdp2efided GLPhé
ol i gosacchari de chain added GLP-1 peptide of the '
PEPEé@ﬁtlﬁnvent|on can have DPP-1V resistance
| east 20 tines, nore greferabl at | east

pr ef
30 t?ﬁ@ SLisSERtchre Al oehs 1a! Spfed! GL5" 1 ReRtifiae
rg% t &Qggg]two %%1no acids of GLP-1 are each

'isubstltuteq with. an ollgosaccharlde chaln added amino
_ acid and each of the substituted sites is position 18, 20,
22, 26, 30, 34 or 36 of GLP-1; or

(b) an oligosaccharide chain added GLP-1 peptide
having the amino acid sequence of the oligosaccharide
chain added GLP-1 peptide defined in (a) with deletion,
substitution or addition of one or several amino acids

except the oligosaccharide chain added amino acids.

-[o016]



The ol i gosaccharide chain added G.P-1 peptide of the
present invention can be used as a novel active
i ngredi ent in nedical application. Such nedica
appl i cati on enconpasses the8treatnent or prevention of
di seases associated with GP-1. Such di seases are
typified by, e.g., diabetes. [0031]" O course,
one i.hatj . 1 he r LSt t -
or oo o e LoD RS SEL R AL LS Rie Oy
1_,aaaeahamehbgaégaceaﬁlss’ﬁgéferagggq.QhE-ﬁoee@&mQ%eefto
the present invention. EFFECT ' THE | NVENTI.ON [OOSZI
oThgoshtgnsacabachdenchadsdafdgndos B11gpeptcBaratiet BRain
present invention has higher stability in blood than
atifia8 ofs(G @epentibngnenaspeotiiméntbe present invention,
the oligosaccharide chain added GLP-1 peptide of the
[pP&3&nt invention has higher activity of controlling
bl ood-sugar |evels than that of GLP-1. Accordingly,
t he Bt iR R Hel ¥R H Qddceh e ¢l 19peperiersfiet gleain

resent i nvention_ca e adm ni stered at _a | ower_dogse
2B inP) Er L AanhErReA BACBES: ALEOPHACEF L APpEPaLY

033 The .ol i gosaccharide _chain _taq _be added
aPREdoFFBob RERA PendRaPh HORedSREREY HlgErasnor Lonste
cPRESER! hoVENiLBBabSyaasThLY cEghadedchl YR A0d:q.

erefore, does - - not cause adverse reactlon
(@bt buted to its accunulation in the living bodies.

[ 0034] - Some or all of the added oligosaccharide
chaing tie thecobhgosaeshesbdle chaie 2ad8egoShEriaride
pepti de of the present invention are oligosaccharide
chhahnadasdshimiigoi Acydyothe BRAYBEacthakidenghBUfBRSy be
birds, etc., or nodified oligosaccharide chains o
lihkedoto Theyawmanohardbyveéahabiltinkede cef etheouar a linker.
antigenicity, when admnistered to living bodies.
PThéechbiy, theyodagmsacphavéde rheiprdbl dinskdaltibetyec
reactions, antibody production, or a |oss of efficacy
A@E-pPPi BGLEdVLRBPEEOR E@BBSF (i.e.nmp8ireftdlye . depending
oli%os ¢ccharide chains used in the present invention
OFy EMPEAAPFEREFy short. Therefore, those having uniform
[ébggiture can be obtained wi thout conplicated
ction steps. Thus, a high-quality oligosaccharide

oo ofR o e QL ooyt P meribanlo 1AL SR
iQFgEHErEE%¥VQE§fEQQ%§L an oligosaccharide chain
consisting of four or more sugars. However, an
oligosaccharide chain consisting of five to eleven sugars
may be preferable, depénding on embodiments.

[ooz0]

In the present invention, the oligosaccharide chaiﬁ
may be preferably, but not limited to, biantennary
complex-type oligosaccharide chain, depending on

embodiments. The oligosaccharide chain may be preferably,



FIG 1 shows the results of neasuring, by Oral d ucose
Tol erance Test (OGIT), the effect of suppressing rise

~in blood-sugar |evels by the administration of an

- ol i gosaccharide chain addedoG.P-1 peptide (26 and"
34Cys- - 14 - disialo oligosaccharide chain added
GLP-1 or 18 and 36Cys-disialo oligosaccharide chain .

- ( QPR . or Psd. A1 a 3 3p 9 Si ~

< odfied Aled Sl oSt e PAG e RS Blfecten
'fg&gﬁg"ﬁ&hf GbhgoseLehast deishain addrds sl 4Sialo,
“adm ni stered at a dose of 0.9 nnol/kg, while the GLP-1

diclamd rsd ed Bfadhode dO5EgO§acRaPi 4K dchains, Fi&perding
shows the results of neasuring, by Oral G ucose

ododmvadioeedest (OGIT), the effect of suppressing rise
i n bl ood-sugar |evels by the adm nistration of an
[@2Pbsacchari de chain added GLP-1 peptide (22 and
30Cysdi si al o oligosaccharide chain added GLP-1, 22 and
360y iRy afsHosataride die robidtrep @R nidy Jdmin
anq%§6 s-disiglo ol i gosacchari de chain added GP-1) . _

mY Re REeLeFRDLY. Jhut 38Ry sl UPLFar ot i §BsattAarraeharide

chai n_added P1,. the 22 36Cys-disialo ,
I SRR TR T e Rk TP HRli e Py EPrTicasodgRgRding on
-disial o oligosaccharide chain added G.P-1 is
eﬁ%ﬁ?ﬁTgééééd at a dose of 0.9 nnol/kg, while the GLP-1
[6G22fm nistered at a dose of 9 nnol/kg; FIG 3
shows the results of neasuring, by Oral G ucose
[RoREp&aCE) Test (OGIT), the effect of suppressing rise
i n bl ood-sugar |evels by the adm nistration of an
ol i'gosacchari de chain added GLP-1 peptide
(36Cyshyal uronic acid tetrasacchari de added G.P-1 or
36Cysh¥Mal uroni ¢ aci d octasacchari de added G.P-1) or
G.P-1. iThe 36Cys-hyaluronic acid tetrasacchari de added

GLP-1 6Cys- hyal uroni ¢ aci d octasacchari de
added GLF d - 15 - the(y-1 are respﬁ? vely

adm ni ster At a dose 9 npgol / kg; <\ }* 4 shows
t higgmes by % erance
Test (&

oligogéz \
(26LyS*asi al o ol i gosacchari de#¥#

i nker-nodified GLP-1) or G.P-1. The 26Lys-asialo

ol i gosacchari de chain Asn linker-nodified G.P-1 and
the GLP-1 are respectively adm nistered at a dose of 9
[oopk1 kg; and FIG 5 shows the results of Oal

A ucose Tol erance Test (OGIT) conducted for exam ning
whéeeinfl uence of the dose of the oligosaccharide chain

added GLP-1 peptide on the effect of suppressing rise

i n Roedds Rjanrketbks saMpeot8dafide3ebysadiskatb

ol i gosacchari de chain added GLP1 is adm nistered at a
rgpsesentsd. 9 nnol/ kg, while GP-1 is adnministered at a
dose of 9 nnol/kg. DETAI LED DESCRI PTI ON OF THE '
[PrEreRRED! EMBODI MENTS [ 0037] " GLP-1" used herein

represents gl ucagon-|ike ~ .



peptlde 1 and refers to GLP-1 (7-37). [0038] The G.P-1
(7-37) has the am no acid sequence of
Hi s- Al a- @ u-d y- Thr - Phe- Thr - Ser - Asp- Val - Ser - Ser - Tyr-Le
u-Q u-3dy-dn-A a-Al a-Lys- G@u-Phe- || e- Al a- Tr p- Leu- Val -
Lys- GIyArgGIy(SEQIDNO 2) .. -16-[0039] . In
- the present invention, a "G.P- 1 anal og" i-s a peptide
- structurally simlar to GP-1 and/or a peptide

- SLE di rakly overlapplng ‘W t b GE . Exanpl es of such
n G pepti d& a i d
. c Lth de Ig& subst R

addi ti on of %b O re amno aC|ds a pepm* %havi ng
the amino acid §Eﬁ§g§fe of GLP-1 with consi¥vative
substitution of one or 'several am no acids; nodified
GLP-1; a GP-1 fragnent having G.P-1 activity;
eIongated G.P-1 having G.P-1 activity; and exendin-4
("Exz2 neans exedin-4 in this specification) and its
@o:n. | nvessd.g. yiX Ugs 8, 842-8 (2007),
J. Phar [ochoExp. Ther ."3@AT490- 496 (2603),
D abet es 50m0'§5;‘9 (2001),, : [OO#éﬁgi oThe
"ani no aci d" #eSed |herei n i swersEd]i n' t hé br badest sense
and enconpasses not only natural am no acids but al so
nnat ural am no aci ds such as am no acid variants and
erivatives. Taking this broad definition into
congAgef@gfégbng§u§ﬁaégéélfd +oubhe art can under st and
t hat exanpl es of the am no I d used herein include:
[pabyyral proteogenic L-am no aC|ds D-am no aci ds;
chemcal ly nodified ami no ‘acids such as amino acid
var i Eid speesemiter i vadntvissn adsdrpondDdgs odigogeni ¢ am no
aci ds such as norleucine, P-alanine and ornithine; and
othgoseakthyrsygnt hhainedddedpClPdd paptidepwhpeetineat
characteristic of am no acids known in the art.
lerghpbas aming acgfl ohethenpatrensl peptadeadedsubatigused
a-met hyl _am no aci ds (a-nethyl al anine etc.), D-amno
wathdan pligrarrebprkédanfhsincrdded2aminroaRist padnghe

P- hydr oxy- hi sti dji ne, honohi, stidi ne,
OélfJPach ﬁEtlF‘r?I SRRiPi dFneliAl BYRAPREPAFsAFdAne, Examples

oFhEPE PIRaROTPAR RS 55 85} CaNTair FOLAE: 8 having &
B0 360 406 .903ho0501 Rk BLIERLASAEhALD. pove

rtu Onl rou

a HC 8) or>0BBsGhE- ynapal Qgéhh@&lggsgzﬁﬁo ‘?}Ch' vity have

been known to contain nonnatural acids. In a
abeefegabkesampaet anihgilasurende deigontghoesiigot he
conmpound of the present invention consist only of
hpatlurahiankpadackéshaf,8041](tetrashachbeiph)ase 4

“del etion, substitution or addition of one or severa
(amcpeaachds'idesedfhehei npitlse nunber of am no acids
substltuted etc. is not particularly linmted as |ong

[88281P-1 activity is maintained. The nunber of ami no
acids substituted, etc, is 1 to about 9, preferably 1
to abdBtPLESABEelpyeRiet @Bl §130t BYABLEES 328y
corresponds to within 20% %referabl wi thin 10% of
OﬂﬁgoﬁﬁGFQaFéﬁﬁtﬁha?ﬁeagﬁFﬁo i"ds PERhAEPt ibededr &8€ed

tur no ac nnatura am ng_aci ds.or

o I T R ot
aéggd§1aE§.aEEh§§rOf d@x;ﬁgﬁlé pSP“cHS Mﬁg c9§|g£ £le
substitution or ad one Or Severar

aci ds" include BIMb1077 wherein 8Al a and 35Gﬂy of
G.P-1 are each substituted with a nonnatural - 18 -
ami no acid a-nethyl al anine (al so called

am noi sobutanoic acid or Aib); 37Gy thereof is

del eted; and 36Arg thereof is amidated (Curr. Opin..
Investig. Drugs 8, 842-8 (2007)). [0042] The
“"conservative substitution of one or several am no
aci ds" used herein refers to amno acid




substitution that substitutes the original amno acid

Wi th an amno acid having hydrophilicity and/or

hydr ophobi city i ndexes simlar thereto and does not

produce evident reduction @1 IFoss of GLP-1 activity

after the substitution. [0043] The "nodified

GLP-1" used herein is a conmpound wherein GLP-1 is
Gﬂﬁui”ﬁéﬂaﬁdg E%ﬁﬂé'@éaﬁﬁy TPgkd ;- efay E%ﬁ@Pu&é stSUQﬂ1

nodi fi cation 1 nclude al kyl ati on, acylatlon
tRCetydsd | dine BIMICEE | Ry @@ﬁb@i(xy|£1ﬁ|@rﬂlno ac1d at the
esterification, disulfide bond formation,
teptyrosy | lsdurod, td i pheladl oo sapdiclsgphbdy | @habn, Example of
hydr oxyl ati on and | abeling of one or several am no
theiahinsiaticd ofntGlindd §90044¢ oligosghehaGide lchain-
fra ment having G.P-1 activity" used herein is a
i tRrminal b et et ivkebimdrielne lwde eAaRi no aci ds
fronlthe N term nal and/or Cternminal of GPl and
ftains GLP-1 activity. [0045] The "el ongat ed

ving GLP-1 activi ereln | pepti.de,

ChatTha e FHSABH G 90 et © hgaosaca% cﬁ%’ ein
1éo thefNatl I ngu aggrllo{a terml orm %‘Prl N bly has,

mﬁﬁ%@ R A N S A

o125, F0%add (3580 a£09é§ét 99% uhfiebb ppr ase

tide aV|ng one or several am no aci urt her

[@eisled to the Cterminal (position 37) of GLP 1" used

herein, am no acids added to the Ctermnal of GP-1

are ﬂwmmtg}cﬁialdcﬂﬁfﬁié ethd in agdddy aPLNOL asesk Bde of the

position 38, an amino acid at position 39, ... etc. In
ptréaeetipephvelet han| ngrefierablgevbaal haghao athﬂslﬂuythar

added to the Ntermnal (position 7) of GP-1", am no
bhepdsthamethad ofeGNPterm nal of GLP-1 are

sequentially referred to as an amino acid at position
[@02&h amino acid at position 5, ... etc. Exanples of

t he "peptide having one am npo acid further added t

the T ErSRIS{ ST o 70 CREh. GP hoR e de 'S¢ the
oPeBant ireehElen BaRl neUR B aet SHaFK backanErplting
BERAL 50! E0RYLOEE LB R, DERL L de SUOR Eha fopdded

pr es I nven

pEQEé?&E?{/ é@dlé sthap @HmEEaSEvgﬂemé%” r@%ggagigm £

stitu an ol igosaccharide chafn a
1885€. 20 timedhenae! bgogaechar hdgcehaiBraddeducbBal
peptide” used herein enconpasses a peptlde wher ei n at
TbeashneseTagtno acid of GLP-1 is substituted with an
ol i gosacchari de chain added am no acid and a peptide
[obepein at |east one - 20 - amno acid of the GLP-1
anal og i s substituted with an ol i gosaccharide chain
addetham higesidechahede pepindeddedeGLAcbrpephidd ¢h the
the oligosaccharide chain added GLP-1 peptide, even
PﬁﬁéﬁnﬁhéyvﬁaFﬂﬁérCﬁﬁvéaﬁél@PPoﬁV ¥EB3steRcRoRT§Lerably
addi ti on_of one or several am no acids excegt t he

ap F@G?&c%HaFFH@SGhQPﬁeaBGEEeéﬁPHB ati d48ask paptifss.
wherein the any f these e S

iffoGpen Peegerahl t71saPR e havPes EREaRtndLEcd

[ SQU nce of

a-d u-d y-Thr- Phe- Thr - Ser - Asp- Val-- Ser - Ser - Tyr - Le

u- G u-@y-dn-Al a-A a-Lys-Q3 u- Phe-11e-Al a- Tr p- Leu- Val -
Lys-Ay-Arg-NH2 (SEQ ID NO 3), wherein at |east one
amno acid is substituted with an oligosacchari de '
chai n added amino acid) is also incorporated in the

ol i gosacchari de chain added GLP-1 peptide. Salts of

these peptides are also incorporated in the
ol i gosacchari de chain added G.P-1 pepti de.



[ 0048] The salts used herein may be any of acid

addi tion and base addition salts. Acids usually used

for formng the acid addition salts are inorganic

aci ds such as hydrochl ori-c 1&id, hydrobronic acid,
~hydroiodic acid, sulfuric acid and phosphoric acid and

organi ¢ aci ds such as p-tol uenesul fonic acid, '

met mafee ol fqyY e dat i de0 %M i addkd GLP-1 peptide of the

p- br onophenyl sul foni ¢ acid, carboxylic acid, succinic
peeseht cliivént boh dgabhelz onsgedcad anfloaekt act feéd.

Exanpl es of the base addition salts include salts
igeredeent r om medoed Lnapydi oxt denor KAkddalmedircal

al kal'ine-earth netal - 21 - hydroxides and salts
apel i GRELPN PRCPMPYIPEE D ekreathent eunrbvavueetapd of
bi carbonate. Particul arly, pharmaceutically acceptable

dizprzearaspretabadl CithoeuBrl. Sudghdiggaspssaithari de
chalp ded am no acid" used herein is an am no acid
tY?ht%%gt aneogigogéi%%%??de chain. In this context,
[Bgflpligosaccharide chain may be |inked to the am no
acid via a linker. The site of the oligosaccharide

chaidx t jch ' id J j nked: i ot
part‘?kcu‘fbaﬁ!gyé:’l iér#éte e%n%g’e@r‘g%ﬁaq% ‘gfm hacid is
chhPiELe L Ot NEsT §HUEhBOptEE8hPAk nOENnE NEnOLE LGOS 36ERALLEGE
chain. The type of the amno acid |inked to.the
19l Aposaceberpdeacbai Mni sheoblpgbbhetharliye! tAhifdagand
both natural and nonnatural am no acids can be used.
GEPom pépt vdewpdi thet batséhe ohirgasaecahari de chain
added am no acid is structurally the sanme as or
simlar to those existing in a formof glycopeptide
(glycoprotein% in vivo, the oligosaccharide chain
ERHEEH Qi FBEaéNUENEIONef er abl y ol i gosacchari de chain
added Asn such as an N-linked oligosaccharide chain or
[8P3gbsacchari de chain added Ser and ol i gosacchari de
chain added Thr such. as an 0O-1inked 9l igosaccharide
chaithe S iscan e tsr S (it P ORE S S P ape e dhas the
. ] . Lgosacc i de [
oPEEt i EhvenCeRd napnnidBER SRER PRk IA BRRLEC RS Bha
ofCkflpll. { Ny ondZasplbi 005 ACLN01 Hee A iy Ak AN
acid is preferably:” an amno acid having two or nore
ot8589X¥tharodRS chRihhgaaphegrpe; puphias 8sPRhLi prasket
or glutam c acid; an amno acid having two or nore
iateA0ighoHpS highbe ABLECULE, ofUuebnad%ollYshieblood-sugar
arginine, histidine or tryptophan; an am no acid
lhagilngthahydhaxybfgenBRpli n Adeondiegly e, tiseich as
serine, threonine or tyrosine; an amno acid having a
olhgobagrbapite theinphddefleFL®udhpaptdyst efneheoprasent
~am no _acid having an am de group in the nol ecule, such
ig¥epsparagrnelsr agninaftasedf asmat Rewere@psenengf aecasy
binding wwth the linker. Particularly, aspartic acid,
SPRLL§R BURRFY, OFySPRES ERgPnFRESesOL REP-Lhr eoni ne,
[gﬁggsine, asparagi ne or glutamne is preferable from
, i ewpoi nt of reactivity. [0051] The
ol 9{3:??0&?9%& &‘c&lﬂﬂﬁdgd i F- aleGf%&??&StgftﬁQe
present Tnvention exhibits no large différence in the
oy WRVA : SUP [ KS@TiN.b = SuUg e
P T S Rar| BaC R P addBaeRaR  aF  Fhar Pesent
ihi-ekeipnand ekkgosacehauikda ¢haiivadded ensrE¥b2ed does
i nker) as an oligosaccharide chain added am no aci d,
when they had the sane oligosaccharide chain
structures, the sanme structures except oligosaccharide
chain structures, the same oligosacchari de chain added
sites and the same nunbers. of oligosaccharide chains
to be added. [0052] - 23 -



Wien the ol igosaccharide chain is linked to the am no
acid via a linker, any linkers widely used in the art
can be used. Exanples thereof may include: -NH (CO)- -
(CH2) a- CH2- wherein "a" represents an integer,
preferably an integer of O to 4, but not limted to
these nunbers unless linker functions of interest are

ndhtBhsed o A9 PRd Yot by §B€r§ﬁgté§}@5 Rt t yhgeeifubat Son
a group formed by renoving one hydrogen atomfroma

119r e Beved esodiiem t he group consisting of al kyl,
substituted al kyl, al kenyl, substituted al kenyl,

[@d X4yl , subst it ut ed aIkynyI, aryl, substituted aryl,
a carbocyclic group, a substituted carbocyclic group,
a hétcema)c:yrcla;lcl g:rbumear&ﬁ@csmisigl@sﬂwanei@ ohyxing in

groug and - é - wherein "a"
thepe S@ﬂ%%c%ha¥h@%g%$al%r% eedbfyPah PﬁPEg@? ef bheo

4, but not limted to these nunmbers un] ess |inker
PFERRRF oHBVORCI PR 7 ESt OB+ SOFARFBRT &EE Fb@%@i existipg in

the oligosaccharid hai n_added a ac when t he
vE15 o8 %%ﬁ%?fael%%§$%l?% PRiREH {BLERE. aRtfioraFd on
mé&f 35 ab%l%% LORa ¥ Be chéEESrtBEPg % kf%ﬂf;é&ﬁ hardly

a ns an am no acl

eQHHBgtt Ql&@eeﬁké89§ agk hé‘ﬁ{:ggeﬁtﬂéﬂ'}y, ,P{‘vﬁéﬁr Qgﬁﬁnlstered

exanpl es of the type of the“amno acid may I ncl ude
tOUL i HOhgPBHELEY! arzméxlémﬁ@d tey AR nd©0PAdsent cifde
ollgosaccharlde chai n added GLP- 1 pepti de having the
pobblemnaschalldegibarsaatdietdsantneinesg pheaacaibhe or a
24 - oligosaccharide chain id linked to the amno acid
lesshofit efiflicakgratanibatved| ohereanti genicity than that
of the oligosaccharide chain added GLP-1 peptide
[QP2FEin the ol i gosaccharide chain is linked to the
am no acid via a linker. The oligosaccharide chain
addé@o%kPDﬁ.ER&H?%RQ?%@@?EP¥h@eo?h@b%%d%ﬁ%@|H% Eh&i n
added_ami no _acid wherein the saccharide chain is
OFPRESH LBVERELGN RESaEPURbiTeLY| FAREE. o iie i ghighose

t abi | t b| h that.,of th I d
ngkERR HieE BESUEEREFaE i bRe PR R B! FyBERUEnar | de

f’@gggfg‘ﬁehl ngﬁugelgge 20LA0 agh (s W é hﬁ’ygjh azhi pkey-

rocess or pr oduci n

09EbggééﬁﬁaéﬁagecﬁB%hnaaQQQdGﬁbpllgg EEB@eon the
présent invention is not limted by any neans by the

pH&%ﬁébEtheaQelgveltBandbécbbﬁthEdSb@bbmg in large
‘ol i gosaccharide chain added GLP-1 peptide wherein an

amBluA@sacid i s substituted with an . oligosaccharide
‘chain added ami no acid). An oligosaccharide chain
added GLP-1 peptide produced by any of follow ng.
Processes A - Cis incorporated in the

BREEFgOEaCBAEIILOY OFalHEaBB88H# IBCR- 1 peptide wherein an
amno acid is substituted with a ollgosaccharlde chain
[888€d amino acid". Moreover, e.g.: an ollgosaccharlde-
chaln added ptide mher |n an

aci df Eﬁrl%k%ﬂoﬂ?|5€§aE%ﬁﬁ}Fae° hﬂ?ﬂngngnkEH Qrpdctly

age éégageﬁégkﬁéeiﬁs.ﬁ 30D & e BEer e chnerrn g ing
+LE995268RE1 0B chal Bue1 <28, cal SA padded s Wit sy

ongate by th Ition of a sugar or

o2k bgeserhan igde cﬁaahn ablbesele.p-an prbitdesaqeRasnge 34cys-
chain added GLP-1 peptide wherein one or several am no
acids bound wth am no and/or carboxyl groups of the
ol i gosacchari de chain added ami no acid are further

| inked to one or several G.P-1 fragnents; and an

ol i gosacchari de chain added GLP-1 peptide wherein an
am no acid-1linked oligosaccharide chain is |inked via
a linker to an amno acid in the peptide are al so

i ncorporated in the oligosaccharide chain added GLP-1
pepti de of the present |nvent|on as Iong as their

o " F A=~



- 26 - selected fromthe viewoint of convenience as
" long as this one substitution produces the desired
activity. In general, an oligosaccharide chain added
GLP-1 peptide wherein one adno acid of GP-1 is
substituted with an ol i gosacchari de chain added am no
acid tends to exhibit enhanced stability in bl ood and
afedye8doRebLULLYngL; ONLAQLLI B8aBLOREPSHOBE h8VEhy
en one of nore am no .aci ds except the
3@bggoa§§§3§6|e@igegaecﬁggfdeaehaenaaaaéaa@@ptqntB%rGLp-l.
substituted with an oligosacchari de chain added am no
Thei d6( hawesecystbesiguyceligekh¥chirofeconbial hidAga GLP-
bl ood- sugar | evel s can be conpensated by the enhanced
1sbabthet y8i anbll 36dys-f)8hd)lo oligbratbharide chain added
ol i gosacchari de chain added G.P-1 peptide of the
GpPedeht bdménibvarefhatsabdoetubEon.8i hmodf/ kgn whiide the
acid with an oligosaccharide chain added am no acid
GEBnlbésadfusnéatapplopki at épgeacéoPdnmglybgstability
in blood or the activit% of cogtrollinﬁ blood-sugar
| evel £C- [H0BEAWS the | regntt SspbdredF U HRI pr B¥ et al
inventign, the . substi jon site of an ami no acid of
celFSTe,toRekngr: BEshcRirrae Eha: AEABGEd CAmPHBRLERG RS
rg88 06 BELEALEfaLIomany oSkl esnal afhPnl 2580idingsl 8,
the desired actrvity and is; e.g., at Teast one site
pagLt |0 12, . 59, , , -
o3 BoBSh e T R o BRPe koo BAPS R RR AR adtye
d¢baknoaddedoaathAazed £AadR aAlRE aeipdiat oposiHy 8BcCys-
37) of G.PI, preferably at |east one - 27 - site
dseliacbedlfigosupenbirtiaes ch8in2@dddd, c26-130r 34, add and
38, e.g., at |least one site selected frompositions
368ys26is3@lo34lagdsaGechamddeachadnl adkdgdaGilreast can@LP-1.
site selected frompositions 30 and 36. [0059] In one
Thspaet apfl BREYprddsnalioneangiosacchagideheheiiawggided GLP-
the stability of the oligosaccharide chain added G.P-1
1pe§@ﬁd82iﬁnéléé@ysrﬁéséég§tPﬂ&ﬁpéﬁc§bﬁ§1§ﬁ &hadi geided
acid with_an _oligosacchari de chain_added am no acid
CLET 1p@%s &PEc BEd 3P FomPawy ~Sitfae lor CdiEopagpard dee cfain
t. le ne site.sel ected frompositiqns 9 10, 11
fged o] 55 a0 RTseess 5T DR 'S, b sy,
20 o3443 1 = it of..a i .90 ' .
w%ﬁ%ﬁn%ggdggégﬁiﬁg %gp%%?gkggggh%ﬁoQagfﬁﬁh?ﬂ§§£?§F§ kg

37) picELB-dnoRsetreabbyudt sl 685heQB8rshte B¢ BELE
11,712, 1 8, ~and

frompositions 9, 10, 4 and 2

cRakcbiseuileyapicel ekl Y oatrT) eashe0Re reide oFelRPfiéssing
frompositions 9, 10, 11 and 12. Particularly,

rdglkstint Wlicod-elugar devied sabyd thdlke adaind stlresd dro dfhanN
termnal of GLP-1 is also preferable. Particularly,

o amplaes hefr itee chalist iaddeidoGLEi-tle peplt igte | (@asty st-wo

am no acids of GLP-1 with oligosaccharide chain added
hyeilve cadicd s okl tistdlasee charsdiet @dided GLEdsiad GesyEs
and 36, substitution of positions 26 and 34,
hyggdaroniS GF 16k osssispicoherigleasdosgd Gl it iBF -f-

ositions 22 and 36, and substitution of positions 30 .
T%ﬁd3§6W@Fh@@ﬁpfpnﬁﬁbﬁfﬁd tetrasaccharide added GLP-1 or

the 36Cys-hyaluronic acid octasaccharide added GLP-1 and



- 28 - In one aspect of the present invention,
fromthe viewpoint of the effect of controlling _
bl ood- sugar | evels by the oligosaccharide chain added
G.P-1 peptide, the substittlbion site of an anmino acid
with an oligosaccharide chain added amno acid is,
e.g., at least one site selected from positions 18,
0 Grd21 e 3Rspdbti3R13NARB {iz@ddd ian Hladde of 9
ol i gosacchari de chain added am no acid to an am no
nnaQi/Gkgat position 37) of GP-1, preferably at |east one
site selected frompositions 18, 26, 30, 34 and 36,
andrpart écehawky the lreasitenefs meassaliect, ethyf Oaml
positions 30 and 36. Particularly, exanples of the
Glsylpste tTgtliegrarsia esdf @CTBasttheve Hiden Gitisiprfessing
G.P-1 with oligosaccharide chain added am no aci ds nay
risclifde lQgsstsuaay devsflspdy tivhPdginigiration of an
36, substitutjon of positions 26 and 34, substitution

Owoﬁﬁmwezf%d‘ ﬂd%&lﬁ‘ﬂutﬁ’% e pb?sqlﬂf%‘r%gl?zlo
and 36, .,and substitutjon .of .positions. 3 6 of :
o LR sH S ot A L s PR P B O S
- Su . _]-ev . t 1 00S rJ i n. added
T PR A R A P RAREIRTAGE LRk
md¥ E€S&H dﬂﬁﬂﬂndﬂﬁhtﬁé(&ﬂﬂifaé%é”%é%ﬁécéﬁyéﬁf ability
to synthesize cAMP, of the GLP-1 activities of the
adMiriosagedmrdde duid crdehid P g pepidde, the
substitution site of an anmino acid with an
ol i gasacehahictle cha reatdded af MraACIFl Uy dideaalince
at | east one site selected frompositions 22, 26, 27,
T3, DGRTTR6 o8& & famdidxanninantiod | JoShoehes i e the
chain added - 29 - amno acid to an am no acid at
dosssiaf o3 Dligarpomiiar Pefdabt yadded Bk - brieepiide on
selected frompositions 22, 26, 30, 34, 36 and 38.
tf[@)(%@iec"— of | FHRINEE BEPEE 1T € tHe %i%%%ﬁug%ﬁelfﬁ‘i’%lfﬁ-
t he subs{itution site of an amno acjd w

h
TS DS R R LS RIS O G | S| e G-
1ord QIR TR GG EER - Frangl B e g

: St fon sit ] id with an
1%:]‘?6%@%{%%:% éa%%egl%h%icﬁo%%d‘g% %%‘angl/g]géd is at |east one
site selected fromsites except positions 7, 10, 13,
15, 19, 21, 28 and 29 of GP-1, and particularly at
DEERSLED TEESEH EP BRI CHR ITHE OPREFARRES XERROD P@ENtS ONS 7,

10, 15 and 28. [0063] I n one aspect of the
[@rEBENt invention, the substitution site of an am no

acid with an oligosaccharide chain added ami no acid

can "t¢8.RKdét"erusate hefraam tdepdssatity sivepgwf-1GKe 1 to a

GLP-1 receptor. [0064] In one aspect of the
peplekdatl | av@nte Bers vike rCkRwl of 7ndf k. ami no acids are

substituted with oligosacchari de chain added am no
[@R3%k, the substitution sites of the anmino acids with
oliggfaccharide ch%i added am no aci ds can be

n

sel detedirom bt ndtay iThe ePin i gtequengs of

exatto 3 S A Bl e e o A T S e T
R L R
e P T T B RS i cd Trom any o1 tes of one

or several amno acids further added to the C term na

(position 37) of GP-1 are also incorporated in a
preferabl e aspect of the present invention.



[ 0065] In one aspect of the present invention,
preferabl e exanpl es of the deletion, substitution or
addi ti on of one or several am no acids except the
ol i gosacchari de chain addedieaard no acid(s) in G.P-1 may
include, but not limted to: substitution of 8Ala wth
an am no acid selected fromthe group consisting of

% Ser, Thr, Leu, Ile, Val, Qu, Asp and Lys;
Su s{itution of 9Gu with an amno acid selected from

the g1 qup L Std NohdnAsPnhangd b¥Bp-1 anafipst{dution

of 11Thr w an am no aci d sel ected fron1the group

pé§9§aétéeﬁue£u£$§1 G ymi B8t thedrplheandabr & HepfSBe
and Lys; subs¥|tut|on of 12Phe with an am no acid

sSeheectedlivosveheapp oy ©0BRI SLPAY . of EXdmp el dFrsuch
substitution of 13Thr with Ser; - 31 -

pspbidés uihohudé: 14Spepi dé havamgn@hacad1selacudd from
the group consisting of Ala, Qy, Thr, Leu, Ile, Val,

séhuen¢epoanGLEy$;WQUbsdelatﬁon,osubSASpumﬁDh Gku@ddition
substitution of 16Val with an am no acid selected from

'Ofh@n@r@Hpm@6ﬁ36§@Pﬁga6%dPhe§ RERCidpyha%ing The, apapo
Ile, Tyr ﬁ and Lzs; substitution of

aqy@e?eqp?ﬁcgnognﬁ B-4cly QeF@B§@EVPF6NFtﬁ@bﬁFéﬁﬁtlon of
consistin Thr

Sy §evgra5 Sudperrnatonnerities: SretR  na Ehpad "
fﬁggﬂeﬁ ﬁgpﬁﬂgf& p& Gsﬁgaggeygoga'oagawd%ﬁ 3 h¥ng
Gﬁﬁb§téEHEVQEy°faﬁ8T¥&eﬂﬁEH -an a%kﬂ@"a%bgn§eg§gﬁﬁg far Qg

e group consisting of Phe, Trp, Qu, Asp and Lys;

tBAYBSEpbbt F@RaeficAPLaHdAWMi EB ahad®gnqcastkd sphact eavesedy.
the group consisting of Ala, Gy, Ser, Thr, Leu, lle,

D¥Yabs ©, usaBsp AndokyS J. Phaswasill.UEken The2lGBO7W lBo-
an amno acid selected fromthe group consisting of

49sp (and3lyspiabetesstbst RBOW0I-Gn (@0022GE wtwi.Oh an am no
acid selected fromthe group consisting of Ala, Ser,
[vREO]Leu, Ile, Val, Gu, Asp and Lys;

The "amino acid" used herein is used in the broadest
sense and encompasses not only natural amino acids but
also nonnatural amino acids such as amino acid variants
and derivatives. Taking this broad definition into
consideration, those skilled in the art can understand
‘that examples of the amino acid used herein include:
natural proteogenic L-amino acids; D-amino acids;
chemically modified amino acids such as amino acid
variants and derivatives; natural nonproteogenid amino
acids such as ﬁorleucine, B-alanine and ornithine; and
chemically synthesized compounds having properties

characteristic of amino acids known in the art. Examples



substitution of 23@n with an amno acid sel ected
froiri the group consisting of Asn, Arg, G u, Asp and
Lys; - 32 - substitution of 24Ala with an am no
acid selected fromthe grodyy consisting of Ay, Ser,
Thr, Leu, Ile, ‘Val, Arg, Gu, Asp and Lys; :
substitution of 25Ala with an am no acid selected from

§;€h8r8 @@{Afté£¥h8f &%a%.§ﬁ§}%%@r é%ﬁhgilﬁ?hxél
a@f&@ogﬁcmgtﬁﬁiéﬁéﬁﬁnéf@ﬂ&the EEQHPnsoﬁéiéé'nHlQEléEHe-
H s; substitution of 27A U W th

1ﬂmea@mﬁ@oa&¢ﬂd§et2@éﬁwhér@ﬂbthalﬁéouw E@@ﬁ@ﬁyLHgseidlne
Asp, Ile and Lys; substitution of 28Phe with Trp;

hewbisi st idine, od- £0ddeomethydrhast hainei andebemtedylirom
the group consisting of Leu, Val and Al a;

hisbsdinet i 9BC of moviekdanhawing extyaseetbydener ém
t he group conS|st|ng of Ay, Ser, Thr, Leu, Ile, Va

Clep uSTAG Rt LYY homO"amlgabgﬁFéai|6ﬂdo¥m3&¢r@caﬁﬁhhaﬁln9
am no acid sel ect d fronwtfeggroup consi sti

2 FriBefil facge i Frpet fomal odgBar i FRene b AeaShat ain
sgpb By 04T R0 L Sflfgﬁ'gfja%iﬁmgta@ﬁpgro}sgsﬁgnﬁéiaéng

~ b 3

e?ﬁﬁé?é%%"‘*&?%% & AR hANAN G AL R A Se (¢ O

b&EH, kASknapd éaﬁtaln nonﬁ&@ﬁ&hlu&h9ﬂoogc§ééys th an

am no acid selected fromthe group consisting of Arg,

pkkberdBPe afdpéts; the3dmino aci8Bbsbhtyihen oh 8h6 Yy
with an amino acid selected fromthe group consisting

cohpdlad Sérthdhpretent iheenVabn Gbusidspoang by¥shatural
substitution of 36Arg with an am no acid sel ected from

amheogaod@sconsi sting of Lys, @u, Asp and H's; and/or
substitution of 37y with an am no acid sel ected from
[PR&1yr oup conS|st|ng of Ala, Ser, Thr, Leu, Ile, Val,

G u, Asp and Lys. , ) o
In the phrase "deletlon, substitution or addition of

one or several amino acids" used herein, the number of
amino acids substituted, etc. is not particularly limited
as long as GLP-1 activity’is maintained. The number of
amind acids substituted, etc. is 1 to about 9, preferably
1 to about 5, more preferably 1 to about 3 or corresponds
to within 20%, preferably within 10% of the whole length.
The amino acids substituted or added may be natural amino
acids, nonnatural amino acids or amino acid analogs and
.are ?referably natural amino acids. Examples of a GLP-1
peptide having "deletion, substitution or addition of one
or several amino acids" include BIM51077 wherein 8Ala and

35Gly of GLP-1 are each substituted with a nonnatural



[ 0066] In one aspect of the present invention, a
site of the deletion, substitution or addition of

am no aci ds except the oligosacchari de chain added
amno acids is preferabl y at8|east one site sel ected
fromsites except positions 7, 10, 13, 15, 19, 21, 28
and 29 of G.P-1, e.g., at |east one site selected from

S ept 8t .
SFAB PR BORY S bR sFe 0y b2 B0y nopgopusangic
adtE JOURNAL; @7@&9—@%%f%§'\/&§8¥e&0| an&6@6A|f|§ tBereot
' ssue of March 4, pp. 6276-6278. 1994). [0067
iExampbeseaf (therol ogesaccheeksdegChairngadded 8@2Pel (2007) ).
pepti de of the present invention include an
[ob#gbsacchari de chain added G.P-1 peptide represented
by the general fornmula (1):
Hi s-The- @GR yvahi veheuThE 1 Set igr po f/apnSepr Xaausrahal
9-
apépocRrGisaa 225@:1nhmraim 5eﬁs§§6t@ amrbﬁ@- PlcéanaSO Trp-
guval-xaa34 ¥ g36 Xaa37 -
SWRgh FBpl8Eehfat s SBFFBE?EcEHSrP6é9&H39n35&88daé9§

ol i gosacchari.de. chain

kB, BB ARGy AC G Pax%ggcﬁx?rasﬁiﬁmtxdaé%?e\ys or
rgh-8pBEChALLde-6haLD adHed48Sbyorcro XARNdRRY RSN S

osa ari al n adde

p?bﬁggéaﬁggaéhgergaﬁbﬂléﬂdQQ é%gs of Gﬁ@a%6aE%EQ§§?n5§ter

Lys, oligosaccharide chain added Cys, oligosaccharide
tebBaignpaddedtAsn.or ol i gosacchari de chain added Lys;
Xaa30 represents Al a, oligosaccharide chain added Cys
[oo4ali gosacchari de chai n added Asn; Xaa34
represents Lys, oligosaccharide chain added Cys,

ol i gosacthedi feedhdlh- atidedeAshepeinl igosacohpoudé
chai n added Lys; - Xaan represents Arg
whergdgaCeRati de @ﬁﬁmﬁaéawe@rcygtéﬁ1§n@ééya@@ﬁaﬁﬂ@é
chai n added Asn; , represents Gi%_ NH2,
EGPVPéFﬁgS§a€HHQrW@@léﬁgﬁﬁ18&dé@¢é¥§eo@1ky ation,

agi it 3%"%2221%"?5‘:@%';” Ran T Say s casmoiigs ion,
é%%§Qfl%atlgh X%% lfidky%bn%n?o§%%%q€ﬁalﬁﬁ%&gs&%@§lon,

Fepres -0l osacchari

19@1%%%1%5‘ %%%%%% ?%%Heh ?én L S Rardl ing

st two a no-aci eptlde are each

osuUbsil o adaibh @Ehlello' 3RS AC %%&u%scw radded am no

acid; the oligosaccharide chain is oligo hyaluronic
[@de] and/ or the oligosaccharide chain is a
hi gh- mannose type

The "GLP-1 fragment having GLP-1 activity" used

herein is a peptide that has deletion of one or more
amino acids from the N terminal and/or C terminal of GLP-
1 and maintains GLP-1 activity.
[0045]

The "elongated GLP-1 having GLP-1 activity" used

herein is a peptide that has addition of one or more



- 35 - oligosaccharide chain. Each of the
ol i gosacchari de chain added Cys, the oligosaccharide
chai n added Asn and the oligosaccharide chain added

- Lys may contain a |inker-b&Pween the oligosaccharide
chain and the am no acid. The peptide represented by
the general formula (1) is represented by SEQ ID NO 1

a8l idbidPA8Blthe N R8EIHdLC SxPt a8 A rdiga Of GLE-1
ol i gosacchari de chain added GLP-1 peptide of the

arld efeititd e rdnmn i ity (see € ad), EREPET+Tology,
represented by the general fornula (1) wher ei n Xaan

17eprEsEH: oligesiacchari de chai n added Cys, Xaan
represents Tyr, Xaa22 represents Ay, Xaa26 represents

[a84s] Xaa30 represents Ala, Xaa34 represents Lys, Xaa36
represents Arg and Xaa37 represents Gy. (SEQ I D NO
4): In the pixpse g@sHtdeer Hsvadehane 1B tsr?é’Qj%ﬁileraé‘}lno
formula . (1) wherein Xaan represents Ser,

2G5 SSETRETRAA8G 29 i @ cleRRi A} gb%%%b%\?‘il 7 glh%‘f n
Xaaz2b
cEEh s RN [ 5 rf@éQ%%l#%Z%%%%ﬁ? WA R St
quﬂfsfntédc%géé g%%é é£K% f rre t?l§$W% aa£1 led at

repr esen orrru erern

p%ﬁf@g@@ %ﬁ am é&eﬁﬁgosacc arl eX?ﬂZZ repé@éentﬁ’l

a26 represents ai n" added Cys,
tﬁ@a%éﬁ@f&’é %@11’% Bone&edd4s ERPFES SR End YSe 1a<§af‘urther
represents Arg and Xaay, represents Ay (SEQID
addéd todbhe N termind) oo@eptide vppéesenpeﬂ"byamhﬁo
general formula (1) wherein Xaal6 represents Ser,
acodd Gadagd esentise TN rteXatma I epf eGBRt s &g, s&ga@btially
represents Lys, Xaa30 represents oligosaccharide chain
rafieededyse Haadd ampresaeid ayspoaéa36nrépreseam$n¢ugcid
and Xaa37 represents Ay (SEQ ID NO 7); (ab)
abepps Heleep? esent eBtpy tHre zﬂfoﬂQnﬂE?HQ3d%wﬂﬁ¥ﬂﬁg
Xaal8 represents Ser, Xaal9 represents Tyr
O?%pﬁ%é%ﬂtéctﬁyfuﬁé%?ﬁ ?@%?%s%ﬂt%hﬁyg L&E é%@a}egP%§éﬁ%Qn

4_repre ts oI| aride haln added
>4hos GERT 1L oRpET AR, "a e oRds Pak 89608 B Creien
(a6) a peptlde represented by the
%ﬁ%é@%? ?ngL ﬁ(l) wherein Xaal8 represents Ser,
[8683P represents Tyr, Xaan represents Ay, Xaa26
represents Lys, Xaa30 represents Ala, Xaa34 represents
Lys, Th@aidf] 1 &P L@ 51 @ | aashe Cdadédlegchal noasieege Cy's
and Xaa37 represents Ay (SEQ ID NO 9); (a7) a
(geptbdpelacpaesent edpbpribe, gengasl chaifuhadéd) cnherein
Xaal8 represents Ser, Xaal9 represents Tyr, Xaan
peppidsent of GEie Maa2éntepnesenionlys, caadbteeprzedenhs
Al a, Xaa34 represents Lys, Xaa36 represents Arg and

tkaasatrépaeSenns angnol pgodatehavbdeithaed widbdagys

§SEQ ID NO 10);
igosaccharide chaln added amino acid.

The "ollgosaccharlde chain added GLP-1 peptide" used
herein encompasses a peptide wherein at least one amino
acid of GLP-1 is substituted with an oligosaccharide

chain added amino acid and a peptide wherein at least one



(a8) a peptide represented by the general formula (1)
wherein Xaal6 represents Ser, Xaal9 represents
ol i gosacchari de chai n added Cys, Xaan represents Ay,
- 37 - Xaamrepresents Lys,20Kaam represents Al a, Xaam
represents Lys, Xaamrepresents Arg and Xaa37
represents Ay (SEQ ID NO 11); (a9) a peptide
a8 SREN %k Whd Nen elialy 00T T 8ukbdd s MRELE | s dR2ln
C ded aa

represents ol gosacchari aln a

oI BRS LS Sr 134 | cHRAL 22 d B CSRDAS &EVd . Xa@BdLRY fgﬁraés
Lys, Xaam represents Ala, Xaamrepresents Lys, Xaam

are iSSP Srat g alnl HeR T 1 §PELEEREE1 & Yo SEQ 483AE cLp-1
. 12); (al0) a peptide represented by the general
pépririg a4 ¢dgn wiesrei the{aafur epeeskars &eletXean
represents Tyr, Xaa22 represents oligosaccharide chain
Skt Wsion rep raeddit: nyst dhaner epeeseat sarine Xaads
represents Lys, Xaam represents Arg and Xaa37
aﬁé%%s@?ﬁ SOJGSPEE%EE?BJDL rchajn added zming acpepti de
Cg ted the Cgeneral fornmul a }Sl& wher ei n Xaan
%r Bedn repieidht SETHRY Xba22eFepPeREhEES

iaa%t%ﬁ%‘%sﬁt?{ £k Qag‘ﬁf? éﬁﬁﬂééﬁ?r{h L o ke

séﬁf&?@@”&é f{%gﬂ a‘ﬂ:’f‘ e?%ﬁfé@%ﬁ %Q.E%ef;g\é%g%?r-
sd Pr ﬁLé&JGM%I;g/I‘GmaBRi&SE{JQSG}.SSVPhéaf‘i‘e -Ala-Trp-

represents Tyr a22 represents” dy, Xaamrepresents
L&Y Sva Xagps I €Dy et 0l (s anshes i dg chaldvadded Asthst
Xaam represents Lys, Xaamrepresents Arg and Xaa37
ofiepaesent sc{dl yi ¢ P4l tNEed5)Fith-aB8otigosacchatBfea
pepti de represented by the general fornmula (1) wherein
chéabm adpedsaniso SeridXabes abpoesradspdyateXad@2the
represents Ay, Xaa26 represents Lys, Xaa30 represents
o gos XeelzAr @9 r ekt sadfiedoshEchapepeidhai rfalduedAsn,
Xaa36 represents Arg and Xaa37 represents Ay (SEQ ID
thege pyprides ayqialsqe peperEersepfesentld by the :
eneral for ei.n_Xaan re resents Ser, Xaan
oPF it SeehRt s rohadn inesr alBhl e} faSnane
(]g_(egéjesents Lys, Xaa30 represents Al a, Xaa34 represents
Xaa36 represents oI i gosacchari de chai n added Asn

et ae e R R Fhnid aqgtes

aNbepgEd a@éftigﬁr§§f-‘@§3 Y 3 a KA d BIRF GREN Sszyrﬁormlng
Xaa22 represents Ay, Xaa26 represent’s Lys,

thePaes@Na8d M fon X8@Bds I £p& e5A88E§ahY§E, aa@é§6sﬁeﬁr sgent S
Arg and Xaa37 represents A y-oligosaccharide chain

hpdtechPshni¢ SE€I AP NArdBYyomic acifalhydaopepitdecid,
represented by the general fornmula (1) wherein Xaan

smb@ue’sen&si@eand)@alatnsphpreseatsdoahgoeagahjaci deids such
chai n' added Asn, Xaa22 represents Ay, Xaa26

ag epr te@bmgewlsfon@es@c;@prregéhaaeauéfouaasacxtépr exahts
Lys, Xaa36 represents Arg and Xaa37 represents Gy

a%s%Q PP W°H§§nylsulfotlhqmcadpes@rlaexyéb@ edehtled by

eneral .forpul a ei n_ Xaan :rLSpre ents

t h (1
ST UARACERLA 0o FRLF S oaP e 0  XaRnL T CpRacaRFEL T, Acid,
E%ﬁ'ﬁ}gfege_gfeéﬁgtgageyadc.}i(félon salts include salts derived

from ammonium hydroxide or alkali or alkaline-earth metal



- 39 - represents Lys, Xaa30 represents Ala, Xaa34
represents Lys, Xaa36 represents Arg and Xaa37
represents NH2 (SEQ I D NO 20); (al8) a conpound
represented by the general doryula (1) wherein Xaan
represents Ser, Xaan represents Tyr, Xaan represents
oligosaccharide chai n added Cys, Xaa26 represents Lys,

30 Xaa3 Lys
TPRLRRP I P ante Xasa T e e B  EoraR™ SEERPB NBECR 2

%}ﬁon?te ?&m%ggagbg gundpégp{§§f by the gener a

or nu erein an’ represen
S esents
%??‘3%222%%3%?%% SRaTREERES gaﬁs@%ssé??ééféggﬁts Ala,
[X8a34 represents Lys, Xaa36 represents Arg and Xaa37
represents NH2 (SEQ ID NO 22); (a20) a conpound
I eprEsenteh dysddehgeids adhd O nudide d 1amiher £t Hd Xaaded
represents Ser, Xaan represents Tyr, Xaan represents
h&rginXaa28nrapirgeatidlLysnkxda80 meppésgntaccharide
ol i gosaccharide chain addedagg Xaa34 represents Lys,
clxaa% r%rprté“sJe%t®W@<tanotb@ 1 geprealent sAaHPha BEQRD be
% 21) a conpound represented by the
1@@5@?a OfBFﬁuP@lF?)aﬁh@rgﬂﬁ %a&hnkéﬁreéﬁh$355%$ oXalalre

@ﬁ%ﬁﬁmgagﬁﬁﬁwﬁﬁw?%%
Ar

1) hIESRGE0RLLOS, 002} Bra0da o dBROR,T PREGRLS Lsa

lga@zkkadpeettﬂs 58858§ﬁ8tﬁgrﬂ§naﬁe Qeesga gag?ga @Qgéade

whereli n Xaan represents aan represents
chepresents Ay, Xaa26 represents Lys, Xaa30 represents
Al a, Xaa34 represents Lys, Xaa36 represents
ol i gosacenss | s Eai amadsleslc S1 ek cKagy, thepr esent s
NH2 (SEQ I D NO 25); (a23) a peptide represented
obygbbacghraeidé €hattl as(hprwpateinuXasdyr epmesent Sand
Ser, Xaan represents oligosaccharide chain added Cys,
bxghnnaepraieand Gbpnpakaa2d repnesentisslysn Xaansed.
represents Al a, Xaa34 regresents Lys, Xaa36 represents
Frey &hé xaawopépr tbaft §hRHR1iSEearphNOidR6Fhain added.
(a24) a peptide regresented by the general fornula (1)

amﬁ@PePﬁlﬁaAﬁ PEpIE @ﬁﬁéla|FQSSaé@ﬁaaﬁd@rcﬁamﬁlagdée
aan. represent repre

tﬁ%ﬁ?e&éﬁ?§lE R Bn o e BV SRR RE 188, J9 v PR ctats)

L Py Rie 501 6880Lenat g Ap 2SR LabE SRERES PHE
&afegsgﬁyabligsguhehglzdwh%59 L0 éaaedfﬁgaeésghs éegn N-

Xaan represen Tyr, Xaan represents ol gosacchari

1¢Rhakn @QQggsééeha¥§§%6chﬁ@he%§nbiléﬁ§acgﬂ§Qlde chain
representsS' Ala, Xaa34 represents

aggggesemt sanér glagdsXaaBirhapr ehathaBJH%d( BE® kRcNOas an
O-lihked oligosaccharide chain, particularly preferably
oligosaccharide chain added Asn.

[0050]

When the oligosaccharide chain is linked to the

amino acid via a linker, the amino acid in the



(a26) a peptide represented by the general formula (1)
wherei n Xaan represents Ser, Xaan represents Tyr, Xaan
represents Ay, Xaa26 represents oligosaccharide - 41
- chain added Asn, Xaan repResents Al a, Xaa34
represents Lys, Xaa36 represents Arg and Xaayi

represents NH2 (SEQ I D NO 29); (a27) a peptide
of ERSESEM A d Ao genid dRMB! &c{d) 1 WNeF& S AP an
represents Ser, Xaan represents Tyr, Xa represents

artdno a@ﬁﬂmdﬁﬁ@% Sot- Woreasdr s &Ry ES§AbSps in the

ol i gosacchari de chain added Asn, Xaa34 represents Lys,
mXeES0L ¢ e EIeHS AN FhAit Xo@dyd e pgesenhsc NlRid SEQ | D

NO 30); (a28) a peptide represented by the
anganeradid drawdrg (dyo whierme e Xaaino epregest n Selne  Xaan

represents Tyr, Xaa22 represents Gy, Xaa26 represents
mquecub@arsucelprae% el $i7¢ a, av@H3YNe epbsehdsne or

ol i gosacchari de chain added Asn, Xaa.36 represents Arg
CEYREORRAN  rEpratE? SAHD HESHRY Eﬁl\m’dlsq?fyl group (gpgjhe

i de r resented by the geperal fornula
mGHET ety >e% 5 e e dBlne Mo, Skl Englan amino
2 rese xXaa26 fepresent s Lys n
a?le%‘%é SRpEEhRE el ae A e
nt d n

%%%%%%mm%hW%%ﬁﬁ%W%e
mPERLLTE, r§ﬁ6ﬁs£§t§QpQWa§Iﬁeggﬁeéﬁutéﬂiﬂe|af%é% yher ei n

Xaan represents Ser, Xaan represents ol i gosacchari de
vEdpHireldetl L8y ﬁa@aznge@ieﬁeﬂmé G ¥keXaaZurticularly,

represents Lys, Xaan represents Al a, Xaa34 represents
asysrt Xaa36id epy bseanhSc Agidndly@dne, rapgeseneés dSkRine, .

(SEQID NGO 33). - 42 - In these exanpl es of the
tiréguinechay$deintai aspadegi® PoL pbptadénet he

ol i gosaccharide chain is preferably, for exanple,
prefgrahial H¥omni ehacydewpornhi 9h- HaaRbsEltype

ol i gosacchari de chain. [0069] Exanpl es of the
%P?gbsaccharlde chain added GLP-1 peptide of the

present invention als cl ude: 3 tid
reprﬁ%eerﬁ BPRAT ‘%’er a’frbrafﬂﬁead(%’g%egee?a?ﬁ%% 33
epresents Ser £ nts_Tyr [
SRy PESEER rﬁg%ﬁ% LR e Rt rualC R RERRREE Lhstne
e € Y t
TR siE s é\%ngx%f‘%péésé%?é%éu%%% 2%‘9%2%0
béé%eeﬁngllgosacéﬁégldé BRRLhdgaseqr gsantedeh¥uthe
.general fornmula (1) wherein Xaan represents Ser, Xaan
1iﬁnég$eah§ dyigoXaashaepaesenisnGhidedaays ne@aeaents
Lys, Xaa30 represents Ala, Xaa34 represents
lbhkgpsaeshani deéighaanchddedelyhaiXaadBetiepménentsidy g
and Xaa27 represents Ay (SEQ ID NO 35). In
whhesthexahpfieshef same oligosaccharide chaiin sdedtures,
GLP-1 peptide, the oligosaccharide chain is preferably
thEnﬁemetéttyetvrQSaexpﬁRérol#e@seggherédeuﬁhﬁhe
ol i gosaccharjde chai n_added Lys. /[[0070] npl es
SBFuFHEréﬁrngﬁcEﬁﬁﬁu8%l&ﬁﬁﬁﬁcgaaééeGEbainpéSPFGeSbFeS

r nt invention_al inclu
tgetgeeggmte numgetrsoofaoiggosgccgarlde chains to be
added.

[0052]



- 43 - (a33) a peptide represented by the
general formula (1) wherein Xaan represents .
ol i gosacchari de chain added Cys, Xaan represents Tyr,
Xaan represents Ay, Xaam E8presents Lys, Xaan
represents Ala, Xaa34 represents Lys, Xaam represents
ol i gosacchari de chain added Cys and xaa, represents
Gy SEQcR Mo g¥hicchariael aHird HENliied By asRnt ed
by the general fornula (1) wherein Xaal8 represents
anbiio @A FEePrLseitiedy anXapnkeps 66£dé By used in the
ol i gosacchari de chain added Cys, Xaam represents Lys,
av@amn dpf asend s Exagpdacc tdrerae it haiyn iaddedieCy s NEEER) - -
represents Lys, .Xaamrepresents Arg and Xaay,
(Clepre€Bnt wWi@ye (ISFQ'| DrayreMts an inge@sy, ppeperaely
repr esent ed g¥ the general formula él) wher ei n Xaan
an dirtedqn OB}, EXhan Reprdent snTyed S@abheaprewepess
ol i gosacchari de chain added Cys, xaa26 represents Lys,
UBEEFT B nt SAF 0N LB4 P epFetentEe LRN1BGER ) Ci-10
represents oligos hari de chai n _added s and Xaa37/
oo RIEORM s o SR B P £ S S ey
e I I i n
s et Qe T adh e Sin AT LR CEE cne
gD eg?éﬂ@ﬂ'ifsgf‘tél}%/i,goét%gai"{ﬁgéd‘:@?kgl added. L8,
Xaan represents Ala, Xaa34 represents oligosacchartde
smm@@@&damémy%ﬁaéum}ﬁ%mﬁemlssﬂgua@d KeRgrlyl, aryl,
represents Ay (SEQ ID NGO 39); (a37) a peptide
sUleHt Bsetd@dabyl | he genese)ct De ngreup 1) a weebet ttXead 8
represents Ser, Xaan represents Tyr, Xaan represents
cdyocy@hbic regpres e shetysrodpahic-gddup ap@rassubstituted
ol i gosacchari de chain added Cys, Xaamrepresents Lys,
heere e xpk ts eareup! | god actPl + deHohai(FOaddedieCpdnaria "
Xaa37 represents Ay (SE&QID NG 40); (a38) a
TR TR T P eSRATEL byP¥ LY afnif SRREEAr (2§ Qheeetn

Xaan represents ol jgosaccharide chain added Asp, Xaan
byl eﬁ%‘%lﬁ?&% , t‘?(a%\lg%s? e‘b‘f@%%ﬁ? SUR §5S xadiF FEpt BREhHE Q1S
ys, . Xaan refresegtéﬁgdﬁ, Xaam represents Lys, Xaam
OF eHPERERTE BT goiAtRhaFT e chain added Asn and Xaa37
[SEpLesents Gy (SEQ ID NG 41),; (a39) a peptide
represented by the general fornmula (1) wherein Xaan

reprs ey oafiggoé@@éha[ﬁilf&eescﬁ{gﬁq TYdaeXa@nd & £5ifen

ol i gosacchari de chain added Asn, Xaam represents Lys,
tXe2P1 1 §PELSENL S Qb1 gRsaECHAr L dAKkERaty aHdedn S8, aX8dNbn
represents Lys, Xaamrepresents Arg and Xaa37
thepcesent sSk&l ¥t OHERLA D NI nk@y;, the 1iHR49)adspeptide
represented by the general formula (1) wherein Xaan
prefpeeskhy scSetaiXaaanr apirseat sdTyt, tXaa@rmepakskotiad
ol i gosacchari de chai n added Asn, Xaam represents Lys,
tXaklpe r ept ggeacshar ide xohaineprReinmble exarmies of the
represents ol i gosaccharide chain added Asn and Xaay,
CYRpreSehe @yNPSE DO 1rgiude, but gat) parbéﬁtliaély
[ epresent ed b¥ the general fornula (1) wherein Xaan
11Bhredehts &8P Xaan represents Tyr, Xaa22 represents
[§?¥4]Xaan1represents ol i gosacchari de chain added Asn,
aan represents Ala, Xaamrepresents oligosaccharide

Cop REESUTE @aa g e rl, e avins

tha842) i §oPERLHEL: HEPERS EAt £daby Lhengeneral wherauhachd)
wherei n Xaan represents Ser, Xaan represents Tyr, Xaan

represents Gy, Xaa26 represents Lys, Xaa30 represents
ol i gosacchari de chain added Asn, Xaa34 represents Lys,
Xaa36 represents oligosaccharide chain added Asn and
Xaay, represents Ay (SEQ ID NO 45). In these
exanpl es of the oligosaccharide chain added G.P-1
‘peptide, the oligosaccharide chain is preferably, for
exanpl e, a bdantennary conpl ex-type ol i gosacchari de
chain. [0071]



Exanpl es of the oligosaccharide chain added G.P-1
pepti.de of the present invention also include:

(a43) a peptide represented by the general formula (1)
wher ei n Xaan represents ol igosaccharide chain added
Cys, Xaan represents Tyr, Xaan represents

ol i gosacchari de chain added Cys, Xaa26 represents Lys,

. ore%oggc£$££§§§”£ﬁ%ﬁ§aisX?fnﬁédr€8rEﬁénéﬁlﬁgsacféaQchout

resen y, represent
a A ynRét 00sACRARE | tswehah Rt 28ROy (RER NG £46he
(a44) a peptide represented by the general fornmula (1)
oWgh &4 BefaRidE EPhesENA8ded I gnsaccpapt dee chinkpeafdede
Cys, Xaan represents Tyr, Xaan represents
obl goasacrhat ddechbinni adiedk&stoXan@bantpoesentisvia a
ol i gosacchari de chai n added Cys, Xaa30 represents Al a,
1¥ak&y. r sthesehigodaashatiads ¢hpiesuided Al dhds@zide
represents Ay (SEQ ID NO 47); - 46 (a45) a
hpepngdehe ept bgennedhdyids ecgémér afidedr WBILBO( arighwherain
Xaan_represents, Ser, Xaan represents Xaa22
tP%pP%%EﬂF§C€P§r1§%a9%aF@pF%s hP§eGIF@ g%@cﬁﬁﬁpaeaEHQiﬁla

a30 esen a, Xaa34.re ent S,
axgéégeFeE?EXgﬁYE ﬁ%%sgaeﬁﬁﬁasycﬁa. RLaadebn %Qﬁﬁ ot
Lig de chajin add '
e BReF o ha) fag ¥parhOaaRER RLRCE BB IaBCHRE R Rene
o??g&gﬁcgﬁ EE&% HH' as( %igﬁ@@r EbNcXaaimi AR’ §8¢AL §/1thout
0 gosacc ari aln ad Asn, Xaan represents T
aXaagrRek-epresents ollgosaccharlde chai n added Asn,
Xaa26 represents oligosaccharide chain added Asn,
[¥088p represents Ala, Xaa34 represents Lys, Xaa36
represents Arg and Xaay, represents NH2 (SEQ I D NO
49) .A processn foeseredanphestind dhigosagoisacidar che@in
chai n added G.P-1 peptide, the oligosaccharide chain
afidegr 6L&8rabpbgptfide efatpkepraskbinantempatyovonpl axtt ype
ol i gosacchari de chai n. g0072 Exanpl es of the
1épi§esabrharydBeangi RYadhed deepPriprheépri d8 - dnal §§<of -

the present invention_may include exendin-4 haV|n% t he
dg8FRePLLPH §§aﬁéﬁge"8ﬂlgosacchar1de chain added

- Thr.- Phe-Thr - S d n-

PR R PR oGRS BTGRP, AP 4. PHECHGOEFD. T0R B0 Ly

P Pr, @y Pr oz Pr o- Ser - NH2
o ERRrEeEr ) LR Ao R T R n i e chain -

d

e R e§@9 @i%’g‘is e
ookl 3wl Al Processes - C is incorporated in the
HHs-Gy-Ju-dy- Thr-Phe Thr - Ser - Asp- Leu- Ser - Xaal2-

"Slhg¥satéhGiridéaaht1a adlked- dalp-Xap2pthiae- Rherklier Xaa2
4-

afiipol ey s sXaabs@iyuXad3&iPho aSerli§esatGehaslidePrdaRmno
Pr o- Ser - NH2

added amino acid". Moreover, e.g.: an oligosaccharide
chain added GLP-1 peptide wherein an amino acid-unlinked
oligosaccharide chain is linked directly or via a linker

to an amino acid in the peptide; an oligosaccharide chain

added GLP-1 peptide wherein an oligosaccharide chain



wher ei n: Xaal2 represents Lys, OIigosaqcharide’
chai n added Cys or oligosaccharide chain added Asn;
Xaald represents Met, oligosaccharide chain added Cys

or oligosaccharide chain-adlded Asn; Xaal6

represents 3 u, oligosaccharide chain added Cys or

ol i.gosacchari de chai n added Asn; - Xaan represents
a ¥ dhaPldgRspachan dg Lhaiaddeds Qs e addition of a

ol i gosacchari de chai n added "Asn; Xaa24 represents
sUddr & iQosREaiHde Ghajia iaddgtk£so Oran

ol i gosacchari de chai n added Asn; Xaan represents
oAsth s dignsSiatee hard ide aeivd Grdeleld gafst iide wherein one or

ol i gosacchari de chain added Asn; Xaa30 represents
se¥rqrabldmgosacehiats deowivhiwi i el 1@y s/ or carboxyl

ol i gosacchari de chain added Asn; and at | east _one

IRAUD@ AR thea st 1 oermhatide ok, addrt IMENXRSEA j&re
ol i gosaccharjde chain added Cys or_oligosaccharide
£ AP AP (B ID YR GLP-1 RHeim apgran

o PRSP L 880 S BSELSE rorein an
| I.d ' dded Asn. Rartjcul af] 30
i RREF I o SR Moty e 0742

-1

1E0apl &5 Al an.Ql imcﬁ?%%@%&ﬁé‘i&e agfedy

pepti de having del etion, substitution or addition of

19RSr b r SEVET Bl e N1 B ShscdiaLdt lohah chadsat Bep-1.
ol i gosacchari de chain added GLP-1 of the present

pé e | Of, t B Ypri&wnieei Bradd 0 havidggthe enenp achal
sequence of

stiscf2réd wnxe yiThagRhemdin - Seerdwipelval - Ser - Ser- Tyr - Leu
-Gu-dy-An-A a-Al a-Lys-d u-Phe-11e-Al a-Trp-Leu-Val -L
[(§856L- Arg- NH2 wherein R2 represents a-nethyl al ani ne

(SEQ I D NO. 52) and having an ol i gosaccharjde chain
addéthe mardaey, Ofh WS tgidsHcans | et e Wdgdes an amino

Bl M61077 is.represen for exanpl
a@%&ﬁagag%%i} 5 tgsgntgfiggéacg£a§§ggpcﬁéi£hgdgggegggno

acid may be adjusted appropriately according to stability
in blood, bioclogical activities (e.g., the activity of
controlling blood-sugar levels), the number of amino
acids existing in the final oligosacchafide chain added
GLP-1 peptide, the molecular weights of the
oligosaccharide chain added GLP-1 peptide before and
after the addition of oligosaccharide chain, etc. For
example, 1 to 5 substitutions are preferable, and 1 to 3
substitutions are more preferable. In one aspect of the
present invention, at least 2 substitutions, e.g.,'é to 5
substitutions are preferable, and 2 to 3 substitutions

are more preferable. Preferably, one substitution may be



H s- R2-d u-d y- Thr - Phe- Thr - Ser - Asp-.Val - Ser - Xaal8- Tyr- X
aan- 3 u- Xaa22- d n- Al a- Al a- Xaa26- G u- Phe- | | e- Xaa30- Tr p-
Leu- Val - Xaa34- R2- Xaa36- NH2 wherei n: R2 represents

a- met hyl al ani ne; - Xaak® r-epresents: Ser,
ol i gosacchari de chain added Cys or oligosaccharide
chai n added Asn; ' Xaan represents Leu,

h d l harid
- ASEBSTEILY g COPLLL SR P13 1 0L AT L
£1d d Qﬁ?@é%%%ﬁf‘@u&f&& Z%P(S’&{?@egéhgr%8&&9856‘88996{92.

chain a represents

é&hé:%@ﬁa%ﬁ‘%iﬁf?ﬁ@éﬁhﬁﬁ&@dcﬁfm 9&&988@&?@%@&9@@ n

added Asn or gosacchari de chai n-added Lys;

wheesh reps eseiis i&fd*@&l@m@aschgrsdsseh@uﬂe@dﬂﬁahcaﬁ
or oligosaccharide chain added Asn; Xaa34

ol epresariiarides, clodigosddedhasmiieo chaid addéd €ysSexhibit
ol i gosaccharide chain added Asn or oligosaccharide

epfrieeddtealblisty in bleed 38ndepedgeadsaprgyity of
ol i gosacchari de_chai n added. Cys or ol i gosacchari de

CREE P BB P IRP - SirgRT levels| gWhen opee oPr Xagre gamino
Xaa20, Xaan, Xaa26, Xaa30, Xaa34 and Xaa36 is
A} 49 oEemar F e chhgrsacrkariye shadh aééaécwa%m@eauds

A b o MR RIS ey S Rb-deracaRRT AR GRRCD
2§hLQOSRETIAULLS PlAlOLS, ated La,B0aanLe, ek dogl L he

erm na eptide orrg avi ng an amni dat ed

cbnt 8511 N b BYGH- &S §i‘ei‘9v lé é&ﬂ ﬁé“@é&égag%@%d by the

synt hesi zed, the C erm nal may not be a

ch9078a stabilheryolhaesesgnaride chain" used herein
refers to a conpound conposed of at |east one sugar

[e@ms?] (nonosaccharide and/or its derivative). Wen two
or nore sugar units are |linked, these sugar units are
bourith mhedeﬂ;acgcmaatgqmrtbhensmumraddw@@mpal qbamns:ledlccf
| i nkage between them Exanples of such a

the ipoeserhatndenthann thel sdestbtuthon Eibeted an, amino

npnosaccharides and - 50 - . _
acid with an oligosaccharide chain added amino acid can

be adjusted appropriately according to stability in blood
or the activity of controlling blood-sugar levels.
[0058] |

In one aspect of the present invention, the
substitution site of an amino acid of GLP-1 with an
oligosaccharide chain added amino acid can be seleéted
from any sites of GLP-1 according to the desired activity
and is, e.g., at least one site éelected from positions 8,
9, 12, 18, 19, 20, 22, 26, 30, 34, 36 and 38 (= addition
of an oligosaccharide chain added amino acid to an amino

acid at position 37) of GLP1l, preferably at least one



pol ysacchari des (glucose, gal actose, mannose, fucose,
xyl ose, N-acetyl gl ucosam ne, N-acetyl gal actosam ne,
sialic acid and their conpl exes and derivatives)
contained in living bodies 25 well as a w de range of
ol i gosacchari de chai ns such as degraded

pol ysacchari des and those degraded or derived from

sEQQPLS% 9&8&°§£8@ ool esuhgs, guchas Q'VEQDVQBG'EE, 6
y% 5 Tﬁe

eog ycans, osanm nogl ycans an ycol i pf ds.
aﬂ&'ﬂ@faécﬁaf'g€ £haLP HRY QgtelEEQECQEdbféeﬁhESSI;lonS

‘ol i gosacchari de chain” used herein
18l spsengoNPasseadobs gosagchartdeushaiy deri¥akivese site
Exanpl es of the oligosaccharide chain derivatives
séhetuda, fbolh potitiohéeslot andoBkgosacchari de chains
conposed of a sugar having a carboxyl group (e.g.
(@abgdhi c acid which is carboxylic acid fornmed by
oxidation at C-1 position (e.g., D-gluconic acid
f or i PR tEPY daff i Bre crfr@@mtjcb@é?n‘ax@nurMIn tleed
wherein the term nal carbon_atom has been oxidized to
VESERPbBkyPL gFBEpSEBP 4T tEYr BRI ENgcPdipeFAEENBY 1fiRechain

a n,of D-gl.ucose ar having an am no
SR anPﬁBtgﬁsubnd Loode P88 sOFEL BT oRpdge of an
0 u Lu am n d
fEABce i8Rt %53%1%8§5£¥h553§r BT 2sPh amipg aci
§ﬂdb aéQ?é%EeSngBﬁ té%aeftﬁhﬁegraﬁan%g aglg.
siali c aci fnuran1c aci d) ebxy ugar
1£8s9. ond- g@eéysgnéeeéa)framsgbéategngugar1@0nhalnnag 34,
sul furic acid - 51 - group; and a phosphoryl atéd
1sygas, cont akoi ng2a phospbor e, aei7d geoupo,[8877h4,
In the present invention, preferable oligosaccharide
anBiaBBs (enhdddceishabtl ahyobi gBsRethamrilkootaandaddesde
preferably, do not delete the activity of controlling
abinodasigarol svehnipp @Pdlatwpesisdded3vd GEPSLP-1,
(i.e., when an amno acid of GLP-1 is substituted wth
Pﬁﬁf@Fﬁ§é¥aééh&?ﬁé§ eRai Alhedeelamitrd AzPw) PopAtapas 9,
aspect of the present invention, preferable
18v|gasaéahaﬁﬂdénéhaﬁnsaeﬂhﬁﬁaélF azdyi prefespbly at
con roII|n b 00 evels of .G P- en_add
1E2PL] Ope! 898 ARTeBHEA Frftopratsioneply L7 129558 43,
sagchar hai.n ;adde 0
=EUDSEL 80 MehsR: AL LARORECUAT ioghalt odded ani

cobkgosacehar dechahaiadded; G.F- &sps@gbdﬁf a% e

present invention 1s not particularl
POFt B 18N yeXeShmpleki ¥ tneashg@&hﬁhtqgﬂpbﬁkes of at
car bohydrate (gl ycopeptide (or glycoprotein),
lpapteagbyemtinoghydaki pEdeLeta. with0819osacchdt@de chain
ol i gosaccharide chain that exists in vivo in a form of
addegl enipar bohiydr abg iacpndkesablseitnadohhefvipespainhs
that the oligosaccharide chain added GLP-1 peptide of
18hangr 8sensupbstauconni ofapesaitdoased st enfi Biéng
bodi es. Exanples of such an oligosaccharide chain
SPH@F&&Et&ﬁnNoﬁlﬁ?éétéppﬁogacéﬁérﬁﬁe EnkstisHgian of
0-1inked. _- - ollgosaccharlde chai n,_ whi ch are

PBEuRdOPH @?vanéo3§ pEPEi JEPESA PRI Rf PESELiRPE 30 and
3%_¥ EEEtﬁde (or glycoprotein). Preferably, the
ed ol'i gosaccharide chain is used. Exanples of
[E N-1inked oligosaccharide chain may include a
|gﬁ mannose type, a conplex type and a hybrid type.
The conplex type is particularly preferable. [0080]
Exanpl es of preferabl e conpl ex-type oligosaccharide
chains usable in the present invention include an
ol i gosacchari de chain represented by the follow ng
general fornmula: [Fornula 3]



wher ei n Rl and R2 are the sane or different and
each represents - 53 - [Fornula 4] and Ac represents
an acetyl group. [0081] In the oligosaccharide
chain added GLP-1 peptide é&B the present invention,
t he ol i gosaccharide chain may exist in vivo in a form
of conpl ex carbohydrate or may be bound to the GP-1
peptifi@ e B PERANYE e pridtaht0-i vttt adom the
N-1inkage. FOr exanple, oligosaccharide chain added
vidwpdimepdi dese Witfedth ¢hecoht gOFROENaD1 Sed chagairi Bevels
l'inked to Cys or Lys via a linker, as described above,
byrthal shigowarqguarnids ¢ iheaddedoBhbRchapepieiddai the
added GLP-1 peptide of the present invention. [0082]
subps ol priefen abl &e ashernt afinbeapi@senthiavention, the
ol i gosaccharide chain is relatively,
ol byr yat eear e vyt 9P s RO gRGEANLS ncPudi ngat least
hyal uroni c. acid, chondroitin, chondroitin sulfates A

oRg it ciRtettedh bR PRE FLPRS ahfl k2P at 2 saff aBR: 34,
h i hari d hai h -. 54, - |i I

30| TG ePost S0 L4 Rk cRA ISR S ToHaF st PGP ofadre

2R s FHE o (6 URLAS RUERGE B8 Phion 37) of are-1..

pPEedrh gty o Cr &b d)ond hei €€l 8E1¥EEYE from positions 18,
I ow nol ecul ar-wei ght gl ycosam nogl ycan used herein

26Eans, t hatand 036 x| Sart DeurRbegubar 1885 ghbnéssabeut
10 kDa or |ower, preferably about 6 kDa or |ower, nore
splefecabf yoaboogidikia ®0 Andereor Baher iuherlwf
sugars therein is about 50 or |ess, preferably 30 or
exasplesnrf phefsnbbtyte0ion biétss D08B] least twa ameno
aspect of the present invention, the oligosaccharide
achas nof nGLRel ovigosattpashdehanafe abaecd @ifed pupnpde
of the present invention is preferably an
agifigosarchafidee cRaPRt BRSSPI A BPSEBUPRSr LhpRed
sugars, .e.g,, fiye or nopre, seven._or nore . ,
3BaFHPEhE BRF §ORNPhePEF L PBEof S crBYen or SHBFELEHGAPE. OF
pggggﬁéns 22 and 30, substitution of positions 22 and 36,
and substitution of positions 30 and 36 of GLP-1, from
the viewpoint of the effect of controlling blood-sugar
levels by the oligosaccharide chain added GLP-1 peptide.

[0061]

In one aspect of the presenf invention, from the
viewpoint of the ability to synthesize cAMP, of the GLP-1
activities of the oligosaccharidevchain added GLP-1
peptide, the substitution site of an amino acid with an
oligosaccharide chain added amino acid is preferably at
least one site selected from‘positiohs 22, 26, 27, 30, 34,

36 and 38 (= addition of an oligosaccharide chain added



In a preferabl e aspect of the present invention, the
ol i gosaccharide chain in the.oligosaccharide chain
added GLP-1 peptide of the present invention consists
of five to eleven, nine to28 even or el even sugars.

[ 0085] In a preferabl e aspect of the present

i nvention, the oligosaccharide chain in the

aﬁlﬁ&%@f&h@é ige Lhahd adieds Gfsdi PEph | §1¢ of st @€more

present invention is a biantennary conplex-type

p P iGOSBLE Nt | Heashadle JhiEe COOPEEXedYPLOm positions 22,
ol i gosaccharide chain is characterized by conprising

26 W030; 55, -3®ramdre8types of nonosacchari des and
“having the follow ng basic structure and a | act osam ne
[@062Cture represented by Galf31-4GLcNAc: [Fornul a 5]
OHHOHO OHOH 0 0 0 0 HOHO NHA ¢ NHAC The
bi artiermis PSRAR O the RIsptaceimntorhdite refers

to those wherein a nonoantenna ol igosaccharide chain
S%%ﬁ%%%??h%no$l@et%f3a§u§%%%°|§C+¢nWéHht%neach of two
% erm nal gP g €a3|c strucé f
%%‘ﬁ?%ﬁﬂ%ﬁl %n‘b %’kn |?‘ab§8c:%ﬂ BE %F\a' fafk one
sg gfgé édfgroﬁngpes e§%§p£0| %%n I aboand 12 of
|gosacc aride chain - 6
GLP-1.

In one aspect of the present invention, the
substitution site of an amino acid with an
oligosaccharide chain added amino acid is at least one
site selected from sites except positions 7, 10, 13, 15,
19, 21, 28 and 29 of GLP-1, and particularly at least one
site selected from sites except positions 7, 10, 15 and
28.

[0063]

In one aspect of the present invention, the
substitution site of an amino acid with an
oligosaccharide chain added amino acid can be determined
from the binding sites of GLP-1 to a GLP-1 receptor.
[0064]

In one aspect of the present invention, when two or
' more amino acids are substituted with oligosaccharide
chain added amino acids, the substitution sites of the

amino acids with oligosaccharide chain added amino acids

can be selected from, but not limited to, any of



t he nonosi al o ol i gosaccharide chain: [Formula 7] the
asi al o oligosaccharide chain: - 57 - [Fornmula 81 HO
HOS... HOO HO7,., alHAc O olitieo H HOO HO HO HO HO
OH lict,0 HO eR4 ONIl HAc HO30 -

combinations of the sites described above; For example,
a combination wherein one site is selected from the
preferable sites and the other sites are selected from
'any sites of GLP-1, and a combination wherein one~site is
selected from the preferable sites and the other sites
are selected from any sites of one or several amino acids
further added to the C terminal (position 37) of GLP-1

are also incorporated in a preferable aspect of the

present invention.
[0065]

In one aspect of the present invention, preferable
examples of the deletion, substitution or addition‘of one
or several amino acids except the oligosaccharide chain
added amino acid(sf in GLP-1 may include, but not limited
to:

substitution of 8Ala with an amino acid selected
from the group consisting of Gly, Ser, Thr, Leu, Ile, Val,
Glu; Asp and Lys; |

. substitution of 9Glu with an amino acid selected
from the group consisting of Asp and Lys;

substitution of 11Thr with an amino acid selected
from the group consisting of Ala, Gly, Ser, Leu, Ile, Val,
Glu, Asp and Lys;

substitution of 12Phe with an amino acid selected
from the group consisting of Trp and Tyr;

substitution of 13Thr with Ser;



- the di G cNAc oligosaccharide chain: [Formula 9] HO
SL"...._NHA ¢ HO HOWO H HO 0 HO t he di mannose

ol i gosaccharide chain: [Fornula 10] OH - 58 - The

di sial o oligosaccharide ehd@ln-is nore preferable.

The "di sial o oligosaccharide chain", the "nonosialo

ol i gosacchari de chain", the "asial o oligosaccharide

Chaighiys el Re i8GNS sehi 9ASAL Ghatdnfigicr el i s andb e

"di mannose ol i gosacchari de chain" used herein al so
£ 195 IR SSroud sl 1dt0ihd ot hose, stoyn aheyeLdy, thee, val,

chem cal fornul as, oligosaccharide chains having - -
clat tegpsarad dyankages different fromthose shown in the

chem cal formulas. Such an oligosaccharide chain is

al seubstfiengblon efed Sasmt kel tdl iGosacchari de chai n of

the present invention. Exanples- of such an

ol i godmtdiartiign efail$ Viadc Mider fniadiigip acid selected

ol i gosacchari de chain or asialo oligosaccharide chain_ -
fxpierehe) STAHP CARFIEFET i rkeBleo YhFactble ¥EH/ (EBT43)eW

i nkage. 086 The_hi gh-mannose type
16t i godacc ?1(&?3*%&?1€g%ﬂ in the present invention is
an ol i.ggsaccharid j i, two. I
ar e SR & CoR T R A (R

- ol. i ri ' Si t
e L T

Gpﬁpdggg ha thes hi gh- mannose type ol i gosaccharide chain
to the peptide can nore highly enhance stability in

bl oaglib A talt @95 ast hadale wih nag i aidi agid solécted
mannoses, such as a mamual i an hi ghmannose type
£ obh gosacghaup deonbhsingsofr afie; aBllg, Ahr, Leu, Ile, Val,
ol i gosacchari de chain containing nore nmannoses, such
Ghs, aAgpasndhlgh; mannose type ol i gosacchari de chain,
‘may be - 59 - used. Exanpl es of "high-mannose t¥pe
ol i goserieHart den 9fai FETYF F BRIy Y8RP | CiFeSpresksd
i nvention may incl ude;
from the group consisting of Phe, Trp, Glu, Asp and Lys;
substitution of 20Leu with an amino acid selected
from the group consisting of Ala, Gly, Ser, Thr, Leu, Ile,
Val, Glu, Asp and Lys
substitution of 21Glu with an amino acid selected
from the group consisting of Asp and Lys;
substitution of 22Gly with an amino acid selected
from the group consisting of Ala, Ser, Thr, Leu, Ile, Val;
Glu, Asp and Lys;

substitution of 23Gln with an amino acid selected

from the group consisting of Asn, Arg, Glu, Asp and Lys;



the high mannose-5 (M5): and the high mannose-9 (M 9)
[Formula 12] OH . 0 Heikk HO .9HO HO 0 HOL. 10 OH OH
HUr OH HOHCO -0 HO HONHAc NHAc HO HO. ",/ 10-47"Tti OH

from

Arg,

from

Glu,

from

from

from

from

Glu,

from

- 32 -

substitution of 24Ala with an amino acid selected

the group coﬁsisting of Gly, Ser, Thr, Leu, Ile, Val,
Glu, Asp and Lys;

substitution of 25Ala with an amino acid selected

the group consisting of Gly, Ser, Thr, Leu, Ile, Val,
Asp.and Lys;

substitution Qf 26Lys with an amino acid selected

the group consisting of Arg, Gln, Glu, Asp and His;
substitution of 27Glu with an amino acid selected

the group consisting of Asp, Ile and Lys;
substitution of 28Phe with Trp;

substitution of 29Ile with an amino acid selected

the group consisting of Leu, Val and Ala;
substitution of 30Ala with an amino acid selected

the group coﬁsisting of Gly, Ser,>Thr, Leu, Ile, Val,
Asp and Lys; |

substifution of 31Trp with an amino acid selected

the group consisting of Phe, Tyr, Glu, Asp and Lys;

. substitution of 32Leu with an amino acid selected

from

Glu,

from

Glu,

from

the group consisting of Gly, Ala, Ser, Thr, Ile,VVal,
Asp and Lys;

substitution of 33vVal with an amino acid selected

the group consisting of Gly, Ala, Ser, Thr, Leu, Ile,
Asp and Lys;‘

substitution bf 34Lys with an amino acid selected

the group consisting of Arg, Glu, Asp and His;



HO HO HO OH [ 0087] In the present invention,
exanpl es of preferable oligosaccharide chai ns nay

i ncl ude ol i gosaccharide chains structurally the same
as (oligosaccharide chains 3Bawvng - 60 - the sane
types of constituent sugars and the sanme patterns of
I i nkages of the sugars) oligosaccharide chains which

areamgtdi&&iaoorpr&é &bty a0 géa(ﬁg@rgéf%ggdg%&@n

bodies (e.g., i gosacchar1 de chai ns descri
fr&kBond EFAERS M@hsié@in?bof3Al§¢b5e%97@B}y OBy, Ile, val,

ol i gosacchari de chai ns Tacking one or several sugars
clupmgpeam@nrgdpci ng end thereof, which are described

in Tables 1 to 4 below. [0088] - 61 - [Table 1]

- 6Xubstitution of 36Arg with an amino acid selected
from the group consisting of Lys, Glu, Asp and His;
and/or |

substitution of 37Gly.with an amino acid selected
from the group consisting of Ala, Ser, Thr, Leu, Ile, Val,
Glu, Asp and Lys.

[0066]

In oné aspect of the present invention, a site of
the deletion, .substitution or addition of amino écids
except the oligosaccharide chaiﬁ added amino acids is
preferably at least“one site selected from sites except
"positions 7, 10, 13, 15, 19, 21, 28 and 29 of GLP—l, e.qg.,
at ieast one site selected from sites except positions 7,
10, 15 and 28, (Structure-Activity Studies of Glucagon-
like Peptide-1, THE JOURNAL OF BIOLOGICAL CHEMISTRY Vol.
269, No. 9, Issue of March 4, pp. 6276-6278. 1994).
[0067]

Examples of the oligosaccharide chain added GLP-1
. peptide of the present invention include an

oligosaccharide chain added GLP-1 peptide represented by
: the general formula (1):
His-Ala-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa;g-Xaaq-
Leu-Glu-Xaa;;-Gln-Ala-Ala-Xaazs~Glu-Phe-Ile-Xaas,-Trp-Leu-

. Val-Xaajzs-Gly-Xaass-Xaass



[Table 2] - 63 - 1S(3)2M 8NC, 28 [Table 4] -
65 - I n one aspect of the present invention, the
ol i gosaccharide chain is preferably an oligosaccharide
chain having a linear struéture. Exanples of such an
ol i gosacchari de chain include oligo hyaluronic acid.
The oligo hyaluronic acid used herein refers to an
widigosacchari de chain wherein N-acetyl gl ucosan ne and
glucuronic acid are alternately linked linearly to

f or madi,, t@eﬁ@ééé@@@@@ﬁﬁ%hﬂ?bﬁ&ccﬁéﬁi@é abhyifi add®a cys
hexadecasaccharide, nore preferably tetra- to

‘onch bbgechachateide chafxafpdied ménparticul arly
preferable oligo hyaluronic acid used in the present
i nvé@aenrépce selet anTot | gokagehaccderifiai ohdani agd@d Cys
(tetrasaccharide) or nore and 8 (hexadecasacchari de)
oprol Egesatchmr ide calehie Added | Agnof
N-acetyl gl ucosam ne and gl ucuroni c_acid
oI|d%§ﬁecﬁ%P¥%%e%F%|%l%av?%b99s?F§P?§é§%cﬁ%?%ﬂe?d@%d4CYS

octasacch rlde of. the u s_nore preferable, and
% %+$%%%%% Far U e A ﬂéﬁgnésﬁ (tetrasaccharlde) of
hyaribort e def et Pre iy Sesasenati A iBudpacea cvs,
oif@@ggééﬁhf{@%L%%hln added Asn or oligosaccharide chain
added Lys;
Xaasp represenﬁs Ala, oligosaccharide chain added Cys
or oligosaccharide chain added Asn;
| Xaa;, represents Lys, oligosaccharide chain added Cys,
oligosacéharide chain added Asn or oligosaccharide chain
édded Lys;
- Xaass represehts Arg, oligosaccharide chain added Cys
or oligosaccharide chéin added Asn;
Xaasz7 represents Gly, NH,, Gly-oligosaccharide chain
added Cys or Gly-oligosaccharide chain added Asn, and
when Xaa s is Ser, Xaa,s is Tyr, Xaaz, is Gly,‘Xaa% is
Lys, Xaajzy is Ala, Xaai, ileys, and Xaas¢ is Arg, then
Xaas; represents Gly-oligosaccharide chain added Cys or -
 Gly-oligosaccharide chain added Asn, wherein: at least
two amino acids of the parent peptide are each
substituted with an.oligosacchafide chain added amino
acid; the oligosaccharide chain is oligo hyaluronic acid;

and/or the oligosaccharide chain is a high-mannose type



oligo hyaluronic acid in the formof tetrasacchari de:
[Formula 13] - 66 - oligo hyaluronic acid in the form
of octasaccharide: [Fornula 14] [ 0093] In a
preferabl e aspect of the-pr3dgsent invention, the
gl ycopeptide of the present invention has a uniform
ol i gosacchari de chain structure. The uniform
o?i%&&ﬁé&ﬁ&ﬂ&é’%ﬁé‘ﬁw JHE I G Hd &ﬂegcﬂ%jay d&hain
used herein refers to the same ol gosacchari de chain
adddedesht echd dDhegpeRtdEierisfecBai® 448830AsRAGAA the
constituent sugar in the oligosaccharide chain, the
obagBsatdraribier ehaih hedsegargs angy| cokedinaadlihresane
pattern of |inkages between the sugars, when conpared
banwagnt hiee gbytopeptciesjdandhaktansndhahet Awino acid.
- oligosaccharide chain structure has at |east 90%
Thecpeptbfly nepresentodobynbhe peretraidbfgratlheddsd 98%
unifornité. The gl ycopeptides having a uniform
rePY§68BERRAPY dBE hﬁPhNgtrEcharélﬁave constant quality
and are particularly preferable in the field such as
[Bﬂg?ﬁaceutical producti on or assay. The proportion of
uni f orm ol i gosacchari de. chai ns. can be nmeasured by a
ot HRE S 0 SPOTD i o B Pl ogag i goe <hatn ‘aaded
ect SIS, S el r .[0094]
S R LM e S
ol i gpsarcasd she; gdhakdpAciag &R tﬁ}?&f:g@'ﬁér&?}’fbﬂ%i‘&e
- 67 - oligosaccharide chain added G.P-1 peptides (SEQ
(LD MBredA k0afb)lreprredeerd idl ipenadic@siride cHain added
described later, i.e., oligosaccharide chain added
CEEP- Xapeptiegee deatisnTytrhe Xeeguenseredents Gly, Xaag
H s7- Al a8- GLu9- G1ly10- Thr 11- Phel2- Thr 13- Ser 14- Asp15- Val
répr8eeh¥s Lys, Xaas, .represents Ala, Xaajs represents Lys,
Ser 18- Tyr 19- Leu20- Glu21- Gly22- d n23- Al s24- Al a25- Lys26-
Xggp represents Arg and Xaas; represents Gly (SEQ ID NO:
Phe28- 11 e28- Al a38- Tr p31- Leu32-Val33-Lys34-d y35- Ar g36-

4t1y37 (SEQ ID NO 2, GP-1) wherein: (bl') 26Lys
and 34Lys are each substituted with disialo
ol | gbAAL ohaP T b U ot P LRt 5 <Y XA Penaat sEer T

(OBt P R (vacla? | M ERAr R A BeE
L
r%%ggg%?%hwsqe x&R3 nrashdadk fys ARXamRAL,, 3kepPERehPs Lys,
Xaajze¢ represents Arg and Xaas; represents Gly (SEQ ID NO:
5);

(a3) a peptide represented by the genefal formula
(1) wherein Xaa s represents Ser, Xaa,, represents Tyr,
Xaa,; represents Gly, Xaage représents oligosaccharide
chain added Cys, ZXaaso repreéents Ala, Xaass represents

Lys, Xaaj¢ represents Arg and Xaa,; represents Gly (SEQ ID

NO: 6);



(b4) 22Gly and 36Arg are each substituted with disialo
ol i gosacchari de chain added Cys (Exanple 4) (SEQ ID

NO 57); (b5) 30Ala and 36Arg are each
substituted with disial o-oBiegesacchari de chai n added
Cys (Exanple 5) (SEQ ID NO 58); (b6) 30Ala is

substituted with oligo hyaluronic acid tetrasaccharide
(l_|A' a d ( ) , - -
(b7)(®§dAI%a%%§(%§besti Ut es%n\?ﬁet‘ﬁ%g'loiégr% eldr | confifl

tASAEChars d
o rxgﬁeng %E?@Sgi g%ﬁb&?ﬁ?gﬁeﬁuﬁﬁ%ﬂg}?

xdwal HéFBéQeﬂ@b det ¢t r asacc haspries ity 4lysaddedh ,Qys
(Exanmple 8) (SEQ ID NO 61); , (b9) 36Arg is
repissentd eol igddaothaoi dey ad s Dmi @d@&ed dCpst axaaghari de
(HA-8) added Cys (Exanple 9). (SEQ ID NO 62);
répeyeBOA By s s Xamst repredenicshAgbi godhyakuy oregressnts
hexadecasacchari de (HA-16) added Cys (Exanple 10) (SEQ
Glp NEEQEBY:NQH171): 36Arg is substituted with oligo
hyal urgonic . acid hexadecasacchari de (HA-16). added Cys
( Exaifplle 2 PPRESES (SINGSHWed by the penexpia ipymeula
ubstituted with high-mannose type oligosaccharide
(Ehathetsay ‘Ritred” Cpe SCERARPLET1 2} RoEG T FE165) 1Y B
13 ial | .gosa ari i de nis linked
X455t 0Bl PlRkor e S Fs S5 1 R 66).
i NC e: 4,138 2LI99S3G Ghaark
'r%ﬁg?%&%%%S%l%if$%gﬁeEFPgSSEaS%nSl?%g%§Equeﬁggﬁbgﬂﬁin
adibéh sty Y2aL3lUSeprikdehitcs APRe BnENK4aser Ss e Os el o

eril-

(SEQ ID NO: 8);

(a6) a peptide represented by the general formula
Kl) wherein Xaa g represents Ser, Xaay represents.Tyr,
Xaa,, represents Gly, Xaa,s represents Lys, Xaasg
represents Ala, Xaass represents Lys, Xaa;¢ represents
oligosaccharide chain added Cys and Xaai; represents Gly
(SEQ ID NO: 9);

(a7) a peptide represented by the geheral formula
(1) wherein Xaa,g represents Ser, Xaa,s represents Tyr,
Xaa,, represents Gly, Xaa,¢ represents Lys, Xaasg
represents Ala, Xaai; represents Lys, Xaass represents Arg
and Xaajz; represents Gly-oligosaccharide chain added Cys
(SEQ ID NO: 10);

(a8) a peptide represented by the general formula
(1) wherein Xaa,g represents Ser, Xaajs represents

oligosaccharide chain added Cys, Xaa,, represents Gly,



LYS12- GLn13- Met 14- G11115- G11116- G11117- Al al18- Val
- Arg20- LeU21-
Phe22- 11e23- GLU24- Tr P25- Le1126- LYS27- ASn28- G1Y29- GLY30
-Pr81- - 69 - Ser32 - Ser3d3--Gly34 -Al a35 - Pro36-
Pro37 - Pro38 - Ser3 9 -NH2 ( SEQ ID NGO 50;
exendi n-4) wherein 30y is substituted with
x4k si abprekbgegacghar kde, Chaigraidad Qs ( Beaipl e 14)
(§%Q I% NO 67);9 3§b1§?:an ol i gosacchari de chain
résitese A P-ly Peprase bapragehhe sequendexak,, represents
H s7- R28- GLu9- Gly10- Thr 11-'Phel2- Thr 13- Ser 34- Asp15- Vall
GBy SEBHQ-IIS NON 21)Tyrig -LeU20 Gl1121- 4G Y22 -Gln23
- Al a24a25 LYS2 6 GLU2 7-
Phe2&9) é2 Atz T3k dani3xl \masniyg@mmlssﬁwr@}% N
112 wherein R2 represents a-nethyl al ani ne ( SEQ
(B, W RBH0 2793 wh&ELBFRSents QéEﬁ§S@§C§@E§@@tGpé&nwﬁ@ﬁed

disialo ollgosaccharlde chai n added g%? géé’ npl_e 15)
A%%Ed(ﬁ}wée E@)sené'rﬁd TYr, Xagen peiPree "r% cC R%?rarzae
a|n add ptld ha n the uence
%%I t% %%Q ?(% reé)d’) \é_'rse%} ('?yal S sEBs? ?eHYS'

5%@8%@3@0% ¥pa Py Egb;fé&@gégﬁ s @A) N dd®)1p o

1@ Lgosaccharlde chai n added GLP-1 peptide of the
present i nvention can be produced by incorporating an
ol i gesenc hard&e: tdai el d sy sﬁ{epcﬁ@ d@eMi deormula -
synt hesi s net hod known by those illed in the art.
(Eprwhéigbsakahay répreleamnt saddirt,i daa,a rephodentss My r,
reverse reaction of an enzyne typified by
Xaapnsgpressntss @ liigoslasohagsides chddue aeided iss , nalaad
presents problens such as a large anmount of necessary
reprgosate hbrfdeXaRai RIS IRNERIRER / o a-fapeesents Lys,
purification after the final step, - 70 - limte
Xaptee FPFORTILT SiNdyFSsk cRarT FECRFRFFNTS %JdbdebGE%n%P NO:
Ign]ted types of oligosaccharide chains that can be
added. Therefore, the nethod is not practical for

|l arg aIe [ r e
prodEc fon ﬁ%@ ﬁé'fg%aggg%eége Qﬁg ﬁ%%§€+% ?Ormula
;SL'?'BLJi'xe?g?anéalee -Ep ré(s‘gnt%s u%@aa %Op%gi'esentsAI‘ r,
process for convenlently produci ng t I gosacchari de
afded {dP-ch pertdds Siptdse Rt 85611 gbsyENkA PIgaNd
X%%%!stably produ0|ng ofﬁgosg%charlde cha?n added GLP-1
chephi dagehaxkny Xab frypReddrgas aachaniLds, Ch&bHesents
structure is specifically exenplified bel ow by a
LpeoCcEas,f aregrecitii snhran aold qesaechapresentbai @laddeE) ID
GLP1 peptide by using oligosaccharide chain added Asn
N@s an)oligosaccharide chain added ami no acid and
ut|I|2|ng a peptide synthesis nethod known in the art
such(ak2sor i Bephade §9ﬁ¥ﬁeen§e@rbm ghedgphasel formula
Xnthe5|s (Process A) and a process for producing an
(8] |§8§§8&HaP{?&e8 IR TP St S§%P- H3fupt FERTGAFERS TyT.

KRS G4 bt AT i %%5@“%355\%2%?%% S

. rgg Isg%téygtlll %'s%.c@ﬁlta.hcq ‘Qﬂnl Ig'd%t%% art, ?%rt hen

an ol i gosacchari aln to 6% h

S he Péﬁgg%%
re?%ggggks %2%0I§€%§égéharl %aln adde GLﬁ ge g%??%ts

chaviegoarpoiogosagchari de chain added anmino acid

erein the oligosaccharide chain is linked to the
amno acid via a linker and the |inker contains an
amno acid at the



- 71 - termnal bound to the oligosaccharide chain is
exenplified by a process fpr producing an

ol i gosacchari de chain added GLP-1 pepti de which
~conprises first binding en@8nd of a |linker to

ol i gosacchari de chain added Asn, then binding an

N- hydr oxysucci ni m dyl group to the other end of the

| i nkep And, rRARLING Ahe NIMU WS UGR i1 FOMRU1a
with the side chain amno group of the Lys residue of
(B Ghifedepeptasls (Bpeeessft€) sel)ox@askitdm@ebddhtideryart

can produce various oligosaccharide chain added G.P-1
X@ept rdpsevehhsr elgr eNae,d adiwssemprodued | Magipocesses.

The ol i gosaccharide chain added G.P-1 peptides thus
regt esereds alhbe prdsiet reprprecess @3 igkerechaaridevetypin

useful particularly in the field of pharnmaceuti cal ,
aGH LRTR orXaTqiso TEPTREFPBLET Arl¥e SEPHGCes SKEPTRINTS raly

be perforned in conbination. For synthesis in smnal
(SHBuRt SO . 36) i for assay use, these processes may al so

be c i\ned with oligosacchari chai n extensj o
eack G EARAF b R A T B ek
r riybed i | et s .Qf 4/ Q
(LS55 b3 ra P RRSRTD 26051 020053 TS0 OR0DRY
) i y. e di r are
X%ﬁzlcz o%fggﬁrgt% gg&ﬁepg' n é}% Q?Ge%l eeﬁs;}égéeé&??t%'r %giaﬁor ety.
r&EpPELEHL ONADE , Okh QS 2ephakied sC RIS xBAY] NG a8 M
ol i gosaccharide chai-n structure used in the Processes
oAl §osécaneriaescehac aadéhenpanphiekaaof NPRIROR43L1y
(US2004181054 (Al)), W2004/058984 (US2006228784
- ($BQ) JD NO20D7) 958824 (US2006009421 (Al)), o
W2004/ 070046 (US2006205039 (Al')), W2007/011055, etc.
- 72(al5phea dhert currepndraniodd dre e oggorea bdf denel s
by reference in their entirety. !0097] Process for
(Bt oteT 4R ok R Yus ZEPKEEEHE Sc B d KEFresSepept T e

Process é) : First, éé..a g%droxyl roup of a
XPRzi & eREGSHE SthE iy d X8Ry %’EJ%S o LS ° group
of _an_am ng.aci g_having_anmn r.Qu i trogen protecte
TRPTROSTT At 85T LBPE PP BEECERIE IOy AP S (TRLTET 1D A19
erifyi reac S r.Qu
o B e A G o HR LIRS il Badea en
(Epb- $8! MBLe1pjotective group, the hydroxyl group of
the resin is reacted with the carboxyl group of the
am npaBg) th pépti &€l Fepnsionsadi By Ohe t§endFA NOr36hE1a
prevent ed. Next, (2) the fat-soluble protective
(gF owheirsinerased epomsiche sr exan t iXag, eSt@préLeitos m a
free am no group, (3) the free amno group is
oamydabedhartifieacBaihoagitiedr 8sp, oKaa,despredecartisn@laci d
havi ng am no group nitrogen protected with a
- Xpate gERNssensotlesti veags otghresents K13, t¥afa.
fat-sol uble protective group is renoved to forma free
rERT A6CHFSupYSandaass rePIESERYRe Ak Fid Fpeandr¢RyeapRts
repeated_at | east once to thereby obtain a peptide -
GEXV#ﬁEQaIHegpfea9h@nber of desired am no acids as
- link d_having.the resin attached to one end
ther G0t Thrt Bep [ B8 e neStiafnd oV Hht CeRBr e Ehatormuta
e - - : ) ' :
(M PREein xids, reprediilty ISR A0 Bl Mfea
c?gr tkn, ofr R-ARAAGAE- ¥nked obig9sacshal | dexaa,

ol i gosacchari de chai n added “aspar agi ne) havi hg am no
group nitrogen protected with a fat-soluble protective
group, (7) the fat-soluble protective group is
renoved to forma free am no group, (8) the free
amno group is amdated wth a carboxyl group of a
desired am no acid having am no group nitrogen
protected with a fat-soluble protective group
(9) the steps (7) and (8) are repeated at | east once,
and (10) the fat-soluble protective group is

Y T o . I




“ (11) The resin is cut off wwth an acid, whereby a
gl ycopepti de can be prepared which has an

ol i gosacchari de chai n added asparagi ne at a desired
position of the peptide chaa thereof. [0098]
Alternatively, the oligosaccharide chain added
aspar agi ne can be introduced into an end portion of

r%ﬁ?eQQHEedﬁgghaX a,, reft eséﬁgg; a, Xaauhgep§§hgnts Lys,

aving a roxyl @rou nay usua be a‘res avin
xByAr @epreteeidl aher agel kdaRhass, ' ﬁ&ﬁﬁﬁ

r essjslr n?ﬁusabl e ar g%rAm no- PEGA r esﬁ%gﬁdﬁﬁ of r CIP?,('
2¥Wang resin (product of Merck), HWPA-PEGA resin

(product of Merck), etc. [0100] Al'l am no acids
“are (sBd) ea asompmind Bxayye ®snioéd doy ncha cgelse s Rbf ermika

natural am no acids such as serine (Ser), asparagine
(L Aswheredhi Kea(sValeprelsentisnsel.e Xaaih smmmw | Tey,

al anine (Ala), tyrosine (Tyr), glycine (Gy), lysine
X?Egﬂs)‘fep&ﬁe@eﬁ’itﬁe OLABGF 2K |1dﬁené3h(aﬂ|ns)ad &hisi i XaGid

%ﬁré%lﬁplﬂ %ﬁﬂfxﬁ%;oitra%rr@%?% sl P;anzﬁ‘lngef%ﬁfms Lys,
F)
% en¥r a anl n%( %) tra%&ogéa]g?élf%%) an ro meér& No: |

Qups are 9- fluorenylnethoxycarbonyl (Fnoc) gr oup,
tertbutyloxycarbonyl (Boc) group, benzyl group, allyl
groupa1 &y |yl Wmnyé%ﬁé%e@%y&h@r e 208 £ 8fmu1a

i ke, which are carbonate-type or ‘am de-1ype
(py olvBetkkYs ghAUPTepH®ently SRIUDIR N E)Of@&féy@nﬁé%
e.g., Fnmoc group, can be introduced di ng
X8a}l weramderetsh@llyN NaeGE ntepydents b@nﬁg@smeﬂﬁd@m
hydr ogencar bonate to the contenpl ated conpound for
cheavt addedl Cyes Paeferapresantcorduct Xalkg, reaot e o tod
0O to 50 DEG C, preferably at roomtenperature, for
LiaBouKagsd¢ egyeperd shémds and Xa&:s [@oMents NHTHSEQ ID
above am no acid can be protected with a fat-soluble
N ot é & ve group by the nethod described above. The

oA L0l £y Stai ccdi o faed st R aeneraT Formula
(HothgEinc iy & Feré%%&'ﬁgeser-rm"?f o BREa N

c-T F
Xg%c xg ,e{én?%ccs %1 X%ﬁ Pé%lféggr@lﬁ%)%% rwgaiﬁsabl e as
rgggﬁtgshgﬁgglggbgwéhar%e eelydr akyeg egadepsatjon

répiesehyken gul kagyl « ets"eqﬂcsué: IHrRY A, M desent s
dlcyclohexy carbodllnl e (DCC) an
NH} | 690 oy | X@r bzl j m de (DI PCl). The dehydrati ng
condensation agent is used in an anount of. 1 to 10
wt % (p2Ef er abbypound sepresdnted by thv gefienal afdmoula
- acid. [0104] The esterifying reaction is
(éondherednprarer AP apeniisadiary &Xacesi Feproserianiye,
into a solid-phase colum, washing the resin with a
X§6F2\/€rﬁpr§rﬁfr{tﬁelséé’fté?aaadd?%r%s%%’l:%tﬁfﬁv o¥2&avi no aci d

n sol ve to_the resin.
represents R&a Xaas;s represents oligosaccharide chain

added Cys, ZXaais represents Arg and Xaa;; represents NH,

(SEQ ID NO: 24);



Exanpl es of solvents for washing are dinmethyl forman de
(DMF), 2-propanol, nethylene chloride, etc. Exanples
of solvents for dissolving am no acids are dinethyl
sul f oxide (DVBO), DM, ne#lyl-ene chloride, etc. The
reaction is conducted at 0 to 50 DEG C, preferably at
- 76 - roomtenperature, for about 10 to about 30

hour rgf r URs dr rad4 fHSLa
[Olo%jzzq %%e%@%ﬁﬁ%%ﬂ&’e%%ﬂ%rﬁct ed "hydroxyl group
(1 PMRhdY-&h Ofhd erspkbdenbaseedt kBRS, thdPrddents Tyr,
acetyl ated, for exanple, with acetic anhydride for -
Xé;&;gplrﬂgre[s@ﬂ\&ﬁ] Gly, x3he hatpreaarise Iprot etdd,ye group
can be renoved, for exanple, by a treatnment with a
répseseixanplas Xdahasepreeebesusyd, akeapi perpuh SEts
nor pholine, etc. This treatnent is conducted
obm@ea%mqricﬂaetmapmes@@@@ OYs a2r@| ¥aat). rERPISSEas solNH,
sol vents usabl e are DVMSO DMF, nethanol, etc. [0107]
(%R F’éa%@to%-”’bf am dating the free amino group with a

o Ll S AT AR Pl
PRSI SO P S ST gy
o??%&%&%@%&xz%@d%ﬂ ?&‘8&('@ ébo%ém Q%gl(l sents Gly,

I met am nopt opyl ) car bo

d
<DL sesekies ) S apantlieter hae o

répﬁéB&h@yaD?§h0X§Hgﬁ&%©réBEB@b Arg and Xaa;, represents
di i sopropyl carbodiimde (D PCl),

NHengSEQ i Hy afee- 126¢/) poxytri spyrrol i di nophosphoni um
hexaf | uor ophosphate (PyBOP), 1-hydroxybenzotri azole
(k{fﬁ§24hyﬁrmeg@gﬁe|repweﬁemmﬁiipy the 7Feneral formula
di met hyl am nopyri di ne (DVAP), 1-hydroxy-7-
(drawbazeini &2ai«e x(am)entﬁydﬂéﬂmatq@anﬁdﬁe qhadrhadded

pent af | uor ophenol Tp , 2-(1H benzotriazol e-1-y1)-
A§n1 3231y é‘%ﬁé‘%ﬁﬂ% afiru %ka‘??%%%%%p%]al’e 3@V,

| reﬁrsfflssgﬁzwﬁ' abdfes (YRS Mokt RFFBRBRFER Ve
hexatl o aheaphanete ALY - s benggl (020! Gecks Wy o

tetrame gr oni‘im? uor obor at
? 4 dlhydro 3- hydr odi - 4- oxo-1, 2, 3- benzotr|a2|ne
[5hbt) [0109] The activator is used in an-

anouni29f 4 ;B@p@@d@%'éﬁ?é@é‘ﬁﬁedplﬁﬁf@ﬁéb{;é!nérép £8rmula
equi val ents, nore preferably 1 to 5 equivalents, based

(an arneamlﬁoxaam HeEpHdtErads Byl A, tépgesept ot et pd
with a fat-soluble protective group. [0110] _
Xaa,, represents ollgosaccharlde chain added Asn, Xaa%
represents Lys, Xaasp represents Ala, Xaa,, represents Lys,
Xaass represents Arg and Xaa,; represents NH, (SEQ ID NO:
28) ;

(a26) a peptide represented by the general formula

(1) wherein Xaa,s represents Ser, Xaa,, represents Tyr,

Xaa;; represents Gly, Xaa,¢ represents oligosaccharide



Exanpl es of useful solvents are DVSO, DMF, nethyl ene
chloride, etc. It is desired that the reaction be
conducted at 0 to 50 DEG C, preferably at room
~tenperature, for about 10 ta about 30 hours,
preferably about 15 m nutes to about 24 hours. The
fat-sol uble protective group can be renoved in the
r ri : 11
I RSN, SRl TEP-RRRNTs L) ks medliencs,
List rz&&{ge%pwe%an@a aeyd anEX &Rl e Sr Qb r S6d S 110y.DQ S#LAD
are trifluoroacetic acid (TFA), hydrogen fluoride
NOHR9) etc. - 78 - [0112] A gl ycopeptide having
at least two oligosaccharide chain added asparagi nes
at a(adEn) redbgmside aremfeddre: @ pby dehe hge e tder Bofmaban
be prepared by suitably adding the step (6) of causing
(ahi daerehn bkaapemepiresente SEmo Xgeauprepresentpepiyde
and a carboxyl group of the asparagi ne portion of an
X@Ri2g SSRECRENILGe Ceal faadd (PRIBPIRRGS ney hav¥adRpoan no
rou nitrogen grotecte%mﬁth a fat-saoluble protective
r%%% eahy PheISERpCayide rRALRi AJIEHAFRL - £8Rubl e
' roup_to forma free amno group. At this

tect
TEPHESSRLE| YUBpebtRtie TRAVERGTHE P thd oo sents
Ng%lggﬁgq&yq&%ﬁgﬂﬁhaln added asparagi nes at a desired
position of

he peptide chain thereof can al so be
prep i j l4,go C j chaj
addeg&[%pg% a%%ggdflo%%’]f%&%e%b% t}?/l?% pgﬁ{l%gil hgﬁlﬂ%la
8f hBastiANRaglJ GepAeehatisdgahaixy d?@%@é@@zﬁ | Agr at
(a?desired posi%ﬁon of the peptide éﬁgin hereo?gégﬁ be
XaagpakeedeRenter A Dga.ardpresest €pSys | . Baas.l NSt ead
of the steps (9) and (10), the step (6) of causing
raprdaenba BébaweBaajhe epree et e lgromsga carich ra deardiedyd
group of the asparagi ne portion of an oligosaccharide
addafinAgddedaaspacayiase™iayv iAng andddagnoupepresegen NH,
grotected with a fat-soluble protective group, and (7)
(8EQr ERoVPhg3the fat-sol ubl e protective group to forma

f i , [ 0114 - 79 - A gl tid
oyt oS P SUCHAE NET RS SRLSR B dERe AIRRYSa) nESHRSLa
t erm pal b d b f ' t t
(01 “BrEHE] Barrng e TR, (95 ne At FRFE S e h Ty
j d , t
KRR BN VoA T R o addec
réppatantieahayi Reagm g Wt NitfOI6M AL OLeGtedeMEL D

a fat-soluble protective group instead of an am no
od¢h8shavhBgial BaagdhOoHBdBH! hegeBndl §hac) edpiddiits NH,
- fat-soluble protective group. In this case, the step
(68D mmyNor BRY ;nahdbe further perforned. [0115]
In this way, an oligosaccharide chain added G.P-1
pept (@20 subspepuiéd nepreskesteddbposhei ganaréh formula
ol i gosacchari de chain added Asn can be obtai ned.
(LO1YVBErPinc&88:.1f crepnaBting e i graeschapreeenhai n
added GLP-1 peptide (Process B) First, a
OpePPrPaECchRtIPnFRG1y 8908 ASHUC &Ry LERKRTIRIY SR as
sol i d- phase synt hesi | i qui d- phase synt hesi s,
X38p9 I ST MG XAR1° SEBRF SEEBRS abiR exkRatt i on of
rt h%%e %xisshi ng &gtauralel e Aenntol [ osacccg%{]i de chain cag
BRTSH§8GSt 68 désPred r%sfil on BY T IENYi ‘I3 neSPresents
NROStEQNT R NGV S33] 0117]



Next, a hal oacet ani de conpl ex-type oligosaccharide
chain derivative is allowed to react with the

t hus- obt ai ned peptide containing Cys for production.
The - 80 - reaction nmay-betxonducted usually at 0 to
80C, preferably 10 to 60C, nore preferably 15 to 35C
The reaction tinme is usually preferably about 30

i n%r?stﬁéé@@&gmﬁ&olgﬁtﬁt@i'%@%&m e},gc&t,gin added

reaction, the reaction product e puri

cEPPI Opepei@tY BNe Bo1R§HOL-KAMRAENChAenatl bBeYerably,
hi gh-performance |iqui-d col um chromat ogr aphy (HPLC)Y.

£601dBdmple, oThgohayQacedbANtdaceanBke)- hY§R-mannose type.
ol i gosacchari de charn derivative is, e.g., a conpound

owhgosaochahyde oxphigr oup bound to carbon at position 1
of a conpl ex-type asparagi ne-1inked ol i gosacchari de

[eh@?Ph is substituted with -NH (CO - (CH2)a- CH2X,
wherein X represents -a hal ogen atom and a represents
an imtaygeres phftramiisraechyeidefclinin addedtGhbtl
Iini%ed'£o t hese nunbers unless |inker functions of ‘

PeRELPRSPL ab RS i RRFBFERIINYDRESPD also zRELHEReal Iy, the
hal oacet.am de conpl ex-type ol i gosacchari de chai
dor | a1 ot (o TP Rt P H PR iR heformula

nt Al nj S i at uf.fer 0
(FEnBe Rl Fliie 2B BRI e A e g v
i.0 irde [ 5 i i d

R R R i i S A e

chyihPhagdr iykcakben re@lédedt00a%S fxef,pr Loght s
ol i gosacchari de chain added GLP-1 peptiée (Process QO

Lys8lXaa,s rephrieisgntsarpepbinde Xeent ardhrgsdMSs iGly (SEQ ID
produced by a nethod such as solid-phase synthesis,

NOi qe# ds pande synt hesis, cell-based synthesis 'and
separation and extraction of those existing naturally.
Next (a3f utarpePaidel FePrResated by bhé¢ goeeredhr foemula
chain added am no acid. For exanple, the '

(] i yB8KEBERaKPBe CWRLSSEIFSE] S8 ndadop FrERYF T VBAL | n

a DMSO solution. To this solution, a DMSO solution-
X3Pt SRR i &3%er - EPFSFRRERr e F s ZRRPed. and
LLr t 0 nperature for day. The r.eacti.aon
gL Lo R SR e
t] at b ' - I E iltrati
20he8 L8E: Shny REARRIT LB AR it R eente o
(6Rai Apagdedsgmino acid wherein glutaric acid i s bound
to a-am no group. Subsequently, to the DWVSO
sol uth ofh@e tdeafh L Arb£ €6k do DOYOGa OLhELE@E ChRE i HCadded
chain added am no acid, a DMSO sol uti on of
GNphydpepysdeci ohei deigodaachbibDdisokbhbianief pEBEcat®ly
added and stirred at roomtenperature for 6 hours.
1ihkagd EDCLyanvhe anathkeat edotroespmphesi ze the
Nhydr oxysucci nim dyl ester of the glutaric acid-bound
obLPgE36EBAHEPBecBRaRnadd@ed Lasi-no aci d.
Subsequent |y, DI PEA and the N hydroxysuccini m dyl
(@8¢8} of the glutaric acid-bound ol igosaccharide chain

dd ' Ld dded t PVBO sol uti f
o P ST POk A e e a ShSpiatt crpat e aee S oF LD 1
. , : T . h
P08 B RlcPngh BESHEREL LOPSkEALRLTIER SBNRRNe . o,
solution can be - 82 - ' .



- subjected to appropriate purification to link the
ol i gosacchari de chain added am no acid to the Lys
residue of the GLP-1 peptide via the glutaric acid
linker. In this way, oligogsaccharide chain added GLP-1
havi ng an ol i gosacchari de chai n added -am no acid
wherein the oligosaccharide chain is linked to the

amn [ (]%bsc) ' %?J t I %lﬁfgt i
an a%l%g) gaci (,&sd/né) q'ﬁae%]{éne eerc?n' alg}gem% Oafﬁfe&ﬂﬁd‘fa
(9] | gRspcchaki e Qaﬁkgséﬁtgbb@dig‘%@accha_ridén chain added
ol i gosacchari de chain added G.P-1 peptide having an
Cceé | gnsaschkapirdseahai Tyaddgeagr fuprasdchthourm, ok,
desired site can be obtained by substituting an am no
raptrdsaht s hpydeskaead siepreaferite MaP- Xampt rdpresehtkysys,
or substituting a Lys residue contained in a wld-type
XGhR- repapseos swollhgaseckhbaridien ehadind adfedoCyisn@rido Xaas,
the Process C, when an oligosaccharide chain is added
repregenednehy neBER nIRi N@: t§p&i GLP- 1, an
ol i gosacchari de chain added G.P-1 peptide having the
sane!peht i PGS FERIEIIRECDPY hfég)%m I Pe
gfta'ned. [0121] The %Iigo acchari de chai n added
(&L PY3epEpli B3t TERE SHFESEN v SRt o FRES I P9 1YL
X?&%zl Welfesents -Io—‘liq oSl chadqlde? It 1 AU g e'ae\'fl\cﬁéi ! faegs :
0°"s0 or all o giologlcal ActiVitl 65 Kno I'n é

rgggegén{‘.g @E' 1Xagbpﬁp2%§e?ﬁ%n (JF.P%&%:Q:I’E e Idhain

Ition to the effect controlli"ng bl ood-sugar’

abQ¥8! Bys®. faa,,| REPrcRctRE eHION xRSOt L Mt H zs;fg\/Pand'

Gr
synt hesi s induction, - 83 - pancreatic islet
X84a 01 eeipreenapOoples i (SERUMEDY @& @) ;and pancreatic
islet growh as effects on a pancreatic islet as well
- as afpRd) te pptds srepre gEst edi oy eshe ngénavdl | Edymula
suppression, calcitonin secretion pronotion and '
(tar dhepedneXapve repriemendsr iSey i Selveni zepresents Tyr,
extra-pancreatic effects. Thus, the GLP-1 activit
Xpgsp SRS SNt So r LGRS aGChFididsyicdRira@ddad i@, Xaazs
associated_ wth_these effects, and these activities
r@HﬁeﬁénﬁEag‘MFedXF‘@S‘}JeﬁH’W%PtL%iﬁr‘bga'anx%?mr SEORCRABNE YS!
by those skilled..n the art.. [0122]. he -
X361 ey oL e e idr SEASh AT (yE and Kaa
- a e n..pe sured using the
rgé%ge?ﬁ!g E;lgf Y?Eé gﬁf NBE gﬁ?

asurement ect I"ower i ng bl ood- sugar

| eve ' [ ] LG e r
neast%%ﬁgn? %?ﬁ%ﬁ%e2%§§€§9%¢9§%g%feéggn%é$§g%1iﬁormula
(Bh ogBesugar xhaYLhegreddrls @dic03@al0l LEBPESeAES Ty,
(OGTT). The phrase "controlling bl ood-sugar |evels”
Xuaed regyred Jeraiic BIRg S s, b ot fpLoerPs SoDigosapphassdag
rise in blood-sugar |evels and | owering bl ood-sugar
chevel addBdr Ciyeul Erhy, ndperesfdract Adfa,cHua:9l Fépgesents
bl ood-sugar levels in db/db mce is also referred to
ohépgeisacabarhde" ghhapt agfefo®ysi nabkoeRRRRN VA% "and
and the effect of controlling bl ood-sugar levels in
XeaTT GePTa s te i@t e PHD FHein 3% the "effect of

suppressLng rise.in bIood-sugar %eve#s"..éOlZf] - 84
- (@3TheTREPUIES BEPESRERDPR BY bRoodstGgar fFayeria
LR T can.he determ ned by, nmeasuri ng_suppression. of
(;Li)sc"ev Fﬁeﬁpo%{&?éhgaerp Wole Wi 8 Force %elarlsngyr’

ar. ?@Qgﬁé v a r I i N est

X%z{gzn'pxl'e' 7 isnt%sggdl,y'ar}%%%tg %%ﬁn%%%%éigst?i&r sgagw

adm nistered to mce fasted overnight. 30 m nutes
after the adm nistration, glucose solution is orally
adnmini stered to the mice. Muse bl ood-sugar |evels

i ncrease due to the glucose adm nistration, reach the
maxi mum about 30 m nutes after the adm nistration, and
gradual | y decrease. The bl ood-sugar | evels can be
nmeasured 30 m nutes after the glucose adm nistration
and conpared with those obtained by GLP-1

N a o Y Y e o



- 85 - added GLP-1 peptide produce the sane effects of
controlling bl ood-sugar levels, the activity of
control ling bl ood-sugar |evels by the oligosaccharide
chain added G.P-1 peptide 42 X0 tines that of the
G.P-1. The oligosaccharide chain added GLP-1 peptide
of the present invention has the activity of
[ - e p a a east 5
rEPHLEthng N OPE PRl ae “Hiale PAORERNELY Tt
' 5 1; t ' Cc ' [ d ;
i R S e o SR R ey
add@sd | Eps Navd NYa gl ekbeasetulskllulisen ab &ddi tiogn of
one or several am no acids of P-1 or an
ol i gesc harpeds: iotwiremadach dP-Hy atled ogendrdd FEdrmula
anal og or a GLP-1 peptide having an am no acid
(S quieecel i démd isc Zeptre sehé sobilggsaacivdairdeec lnhiad naddde d
GLP-1 peptide except the oli-gosacchari de chai n added
Agmi n¥Rci JeRpEgSBatgsddras XagnpardRerrenterGhy, fX¥aqs
GLP-1 activity. [0125 The activity of ,
TeBREFHPFT Ny Bt 0B xuFEPICSFES i b/ tAP i EEPESASBES Lys.
determ ned b mszisuri ng | 0Qd- sugar, | evel s in di abetes

X3 ve TEPEEFCRAM AIPPIACORAGRAE COGETLGTFEThESTWRe, Xaasr
r%%QGSeg{—ér)g??%quﬁ%' evels. aj{gr test conpound

m ni s n aré neasured oter tinme. The effect of

| ower | - r figopd i
bl oog%j;%ggir %e S rrlég%e%f&é;@gﬁf t‘ilg% #’nut els Ea lfnél%la
(iﬂewﬁéﬂéﬂhskéalgl MR pReGhewesetarkabhoste el Al
the - 86 - time of admnistration. Alternatively,” the
x&sf.abiebirbyenf st b igidseeichafrildenweiHang: Bderd EAr Xaa,,
| evel s can be determ ned by neasuring bl ood-sugar
répresente. Dys, 3RAafy mefpeesahiter dliegoadidakiastiicat ickiain
When, 'e.g., blood-sugar |evels nmeasured 120 m nutes
adfedrAshe Jdainirsprasemtsaleyscol@asedreptesehoseArg and -
obt ai ned by GLP-1 administration, the oligosaccharide
Xehmi FeRdeseGSPCLYpdBEUELoNO:hé 2riesent i nvention
exhibits preferably 80% or |ower, nore preferably 70%
or | kY, PRIPIRArFSPHIIIRTEDBI VY 6805 ovenehiRt bPripE?
gﬁunt ol bl ogd-su%ar Ievelts. te%wativelé when -
(B oBBEEGYRr “PBYRFERTERSINEd SF30 diinie eECBITRF the Y™
m nj L W t h.thgs red t he
X DoE e R T e e S R A, Had
- epki.de [ ti LALLS
PR by TYB0h T it P Brore Ay ‘609t “Fausr °"
xRald rEHRIdA Y ef eI BR%ide |OMBM (Ridka R8I0 Xaas,
| ower) "of the control blood-sugar |evels. en
repeedeaugacli/eeeg apamo:ed3300 m nutes after the
adm nistration are conpared with those obtai ned by
GLP- laadm ai pé¢pai denrephesaht gdslag chihe i denehal nf addeba
GLP-1 peptide of the present invention exhibits -
(B0 etvbeabliy X% orrdmwsentsorSepr dfaenabl9p 5096t s | Dyver
of the control blood-sugar |evels. Wen bl ood-sugar
Xpgve | IResa e B00 riatus cSCRFE2PNEReCHAPPRSERAF I &M

are conmpared with those neasured at the tinme of :
CRaATnREERS: SR, FRE:0ITFISRINET iAdE c T+ aliERBe T

CBSELLE,8LoA0E BEEIENL L RICRLL 0N, DSBSl LY

t he Sl kiged afp heyels: [ QL26] Even i f
X Ty 1 &p Y- ; ,

tgég activity of cg}rjlt(ro i'ng oo%-)sugar | evel s by the
ol i gosacchari de chain added G.P-1 peptide of the
present invention is lower than that of GP-1, this

| ow activity can be conpensated by enhanced stability
in blood. [0127]



O the GLP-1 activities, e.g., insulin secretion
activity can be neasured using an in-vitro test of the
ability to synthesize cAMP. G.P-1 increases
intracel lul ar cAVMP concent ¥ i-ons t hrough the "bi ndi ng
to its receptor and pronotes insulin secretion. Thus,
e.g., mouse GP-1 receptor-expressing CHO Kl cells are
sti

e | i ' gy %Hﬁp L added: GR:
pep?@d@i)a%d\ﬁ%n{ghgﬂg%bunt 0 ﬁcﬂ s%étlhey ng muﬂa
[ a lLue ROUTPRF d

(%?Sﬁﬁ§%%fnd%?gﬁnggbgssgﬁé§lgggqt%%ﬁg%y %gégﬁ?e the:Ff
xddsukepregenek enyackauid wairddentd igasacehali de
chai n added G.P-1 peptide. [0128] The
roprgosacs hal i desabahar bdsedh&liR- Adpeqat Ade, okashe
present invention has higher stability in blood than
répraesent &l Pyd, Xhasstrabrreseyntisn diligodacaialre dee adiaied
‘using an approach known by those skilled in the art
agd@ed cAnn bandeXany FERTrBycmtEds Grlivng SEQ gD, Not:aldisli-ty in

plasma or - 88 - resistance to DPP-1V (djpeptid
beptiHARETS)SHPIRT 1R 4l P11 IPACHRE 19 P craded
t he bIood,gonce tration tinE curve% etc,, as ?n
GLRabxPePhifBasbRer 8haPCRreaPantacaFiatBontr PRGFEE2PSY
h t Ln N [ : 29] . .
e8P AERRAPEE; AopIbfEehhidy BqBbl8R: k(S igosacgirige
cﬁ?@ﬁQaCh described in follow ng Test Exanple 1. The
ol i gosacchari de chain added G.P-1 peptide of the
(ppesent invention has higher stability in plasma than
that of G.P-1. [0130] The resistance to DPP-1V
can bearfiel € NbHeehdYo IBRSeH & AaRiddl hdiheadded EBPP-1V
- solution, -as shown in, e.g., follow ng Test Exanple 1.
péheidki gosabehpredenchanneatdded &lBolipeptidde of the
present invention has higher resistance to DPP-1V than
t hat (243 G ®-pgepnidhaoscprementeédfbyatheé egenena? fomygla
(e.g., at least 2 tines), preferably at [east 5 tines,
(hbr whprefar EBPys ACHREESNTED QliiEasaqshanida ahigin added
preferably at |east 20 tines higher t han that of
- Cgbp- fpary TSRTGSERGS 100 1+ iXAdey , TRRERSFREF st ance to

cRoRpa AFooE el o8ear sy WS E R 1y,
Li i i dd - i th

x8a, SRR A1) B ARICHBEEInPERLLEE Rall® 11y

r%re_%@%slz&%u%ndmaggprﬁﬁégaryt@teimfi satcHaridh

89 - and 20 hours, even nore preferably at | east
cB4ihodkdied ayRl qeko [B182: 46); Next, a pharmaceuti cal
conposi tion conprising the oligosaccharide chain added
GLP- lapept adpeptibberppeseshteavent the gsnapaactovaula
ingredient will be descri bed. The pharnaceuti ca
(Conphaereion Xeerprieprepdits bl gpseoattar idie ofte in aditded
GLP-1 peptide of the present invention as an active :
. Cysgr eicentrepresdntes i e f gfaahereprasanhs or
- _prevention of diseases associated wwth GLP-1. G.P-1
CRAgFEETIRFGRT CEaAY @oded SIS efPéct SEERESTRITET | bed

hove, and these effect re_assqQciated with various
o gRsaEs hari e E e G Gt Xegog TeREFEAMCE AlS)
stimul at es insul%y rg%ease and theEeb% causes.cel l ul ar
X@Be A RIS FT Lo Ind 3 RauEEPORSFR BI 658- &lifaf fevel s.
reb s Al eabe e dpua ialy AP 1 suppresses gastri C
a or intestinal notility, gastric and/or intestinal
enptying, and food ingestion. Thus, the diseases
associated wwth G.P-1 enconpass, e.d.
non-i nsul i ndependent di abetes nellitus (N DDV,
i nsul i n-dependent di abetes nellitus, stroke (see WO
00/ 16797 by Efendic), myocardial infarction (see WO
98/ 08531 by Efendic), obesity (see WO 98/19698 by

Ef endic), functional dyspepsia, irritable bowel
syndrone (see WO 99/ 64060 by Efendic) and pancreatic

.



phar maceuti cal conposition conprising the
. oligosaccharide chain added GLP-1 peptide of the
- present invention as an - 90 - active ingredient is
effective particularly for 46he treatnent or prevention
of di abetes, nore specifically, for the prevention of
type 1 diabetes and the treatnent of .type 2 diabetes.
[013 phar. ' qgnpﬁﬁgt'
fornu 4ast)ecf1 ip%l%ﬁﬁg%agrén%e%tl ca coﬁfeg%slf%on ngfln%
(Upi Pledéi NeRLS OkeB¥E5RNEB! §eTUCRAAS, dd®Isents Tyr,
ext enders, blnaers, wet ti ng .agents, disintegrants,

X &4L,f @@E@@bén@ad GlLyDr kaant sreisteddnt 415810k gosaccHead es
of such a pharnmaceutical conposition include tablets,
cipalhsadpeddrss, Xaay depeesenats als, Xaspenssmissents

emul si ons, granul es, capsul es, suppositories and
Lysj eaagngepfessaLs oligPsacaimeurdeofchelim added Asn and
ol i gosaccharide chain added G.P-1 peptide of the
XpresERPYEseans GaYcoAigrragchanike ghadimaédgedcdsn (SEQ
conposition is not particularly limted and can be
I@eﬁ%ét%@’épﬁ?@priately fromwithin a wide range. The
ol i gpsacchari de chain added G_P-1 peptide of th
o eSTREST (R AR GIRS S RIART 13- SO, S TSRS hritRA R
(Pie&ﬁéégkx %a%o % W%s%h%% %' %%%@%.%H%Ec@hain added
conposition. [U1 he "pharmaceuti ca
nposLt i kSi gL h | ide chai n added
A%ﬁp-?éésb??ﬁ§%§%5f§e&gnggﬁgifnv ntlonlgg an active
ol Nghedtenhriay EHathesageat Ak, aRaa;; Fepreadditld onal
active ingredient or my al so be used in conbination
oW §Bsacphartimeedhatnl ad@enoakhi, ORaa QN r@ipTias@ras Ala,
addi tional active ingredient. Mreover, the
Xphay megauiserals Comp o Xiaki; o Nr cprgsest NAtdieand Xaas,
ol i gosacchari de chain added GLP-1 peptide of the
rppeeenntnidnt (R akD M act?Ve ingredi ent may further
conprise at |east one different oligosaccharide chain
addefn GHrege pRRATRIEE D OF hENPrestaPsrepcntidn @kagp added
active ingredient or may also he used.in conbination
ChPrh Bephiffncéliti CALILERRGERELER EHAPRI dPnBTSEcFahdy -
£9ne diffgrent ghigosaccharide chain added.GP-1 ., ..
pEptraEPof 't e presenF FHvERPPOS~aS YRR 8&tP08ac
Cbﬁgﬁgdient. [ 0136] An admi ni stration method of
€ pharmaceuti cal conposition according to the
(Bbesgnt invention is not particularly limted. The
phar maceuti cal conposition according to the present
i nvepkh@pleés SENLRE SbBI§IsRYchaPREB0EnSUht 88684 OLP-1
vari ous dosage fornms, the age and sex of a patient,
pebe isevanalypgobfaties pasecatd inoveart ioandbli anelude
Exanpl es of adm nistration nethods of tablets, pills,
ekieqdiic -#ohewliag ahs, asuspeasidnseqeenksi ofis, granul es
and capsul es include oral adm nistration. Injections
can BeHagnFhysEéredlynThavBReoShy  SexnthgRubeulr 8erylys-
intradermal | y, subcutaneously or intraperitoneally
GaP Mt -GS 1o CA8- & 1A XPur E7@- L7 PHSual egRlgode boteu-
—am no acj.d iqfusion. Supposi tories are adm ni stered
LV@C@ﬁPTf;Y‘g gzP;or§f§7Fer—G y-Ala-Pro-Pro-Pro-Ser-NH,

(SEQ ID NO: 50)

and having an oligosaccharide chain added thereto.



The dose of the pharmaceutical conposition may be
sel ected appropriately according to use, the age and
sex of a patient, the severity of a disease and ot her
condi ti ons. The pharnaceutf#éal conposition is usually
adm ni stered at a dose of 0.1 to 900 nnol, preferably
1to 90 nnol, in terns of the oligosaccharide chain
addedGblPidoRgpthdeiat thaipr ageel ereeldinor ger kg of
body wei ght. The ol igosaccharide chain added GLP-1
refipfidditcad dyhe furesenmg Iy erdhieo gdrasraluchodngleer (2) -
stability in blood than that of G.P-1. In one aspect,
t he HoHigesage Bani-Gé yeFarn PheddtraSRrt Aggpiliede Sefr -ta@i- -
present invention has nuch higher activity of
Gloorfaak t ¢ hy- Bhrand C3ugad al- ¥edl-Kapharl-ahaRhef I & fXaa24 -
Therefore, its dose can be decreased advantageous%y.
TR 58] - Wt Xndhef L Bf Xadwe S Tefr Sefe SgFaTcéddi-Fa0-Fro-
conposition may be sel ected appropriately according to
Pﬁﬁéggﬁﬂﬁhage and sex of a patient, the severity of a
di sease ‘and other conditions and is, e.g., 3
wQﬁEﬁ%ﬁday, 2 doses/day or 1 dose/day. Alternatively,
t he .phar [ 0Sii ] : Lol st e
w ¢ R e g S B AU Bh Shiea oy
o ASE{ S8 dn AL Al 4 Gddsa A lity in blood. The
nunber of doses of the pharnmaceutical conposition is
pr efeyAabl yYedrs0ser OrMé €5 Sd Iyosdben Dt i gosaeshar ad@ed Cys
chain added G.P-1 peptide of the present invention has
oushi dib glerhaat ad | ¢liyinm nredde®3asnpl ood t han that of
G.P-1. Therefore, the nunber of doses can be decreased
adv #aagenept gsei0d 39]u Thel bydgaceahide dehghai addeddedys
to the oligosaccharide chain added GLP-1 peptide of
or hel pyesrethapmeat ¢lomin sadded | s@egraded in a
nmet abolic systemin vivo. In one aspect of the present
i nvetdont eRFRSPT §oRES chat ideseaeharhde ahatrueddpd Cvs

that is bound jn a form of glycopeptide (or
oﬁl9ib%?%?%$?§r+ﬁeV?Q%?nTﬂéggdt%%goligosaccharide chai n
add GLP-1 peptide t he, present. Lnventign.an
oo P TpBEBLE 8L! N PLesenLLLovan! LAY, Andabe cve
ofNoReLLYSCLNIE £HL COha BXNLBALY AShLNeEr side effects nor
an?lg nrcrty, even m%en adm ni stered to living bodies.
Thergfor erepheycAd¥antagegushyspEeHHEeaBeELARh added Cys
allergi'c reactions nor a | osS of efficacy attributed
ot0c2ngbbhadyhfroddcthein £8d48) asn; Furthernore, the
ol i gosacchari de chain added G.P-1 peptide of the
presedd,, peppesenteaglpe slppbcadchbalby ahdin added Cys
conveniently in large anounts and is al so very useful
ofr oinigheavtbapbiat cbéipr adddingsa; hagh- qual ity drug
havi ng stable quality. The present invention also
pr ovddekeas et 0§ ofadneakpag: .0XaFneyv eRing F2decedFEtzs

"associated with GLP-l,_conprisin%ggfninistering an
agfif Eagpoy d SaPIHFCSHCHRE 1616 FESade REA&He i added

P-1 tide of th ' ion. . - - [0141
oFhEoFaPRBabian RBrnodracueen {8PoaserPEi A
t] I dj ‘not _j.nt,end t It
R e S S T O
. A . ¢ : ¢
PR T o {RERDSr Soatan, T aeTor SoRAnbEr ot c) and
does not exclude the existence of any other item

(nmenber, step, factor, nunber, etc), unless otherw se
interpreted in the context. [0142]



Al'l the ternms (including technical terns and
scientific terns) used herein have the sane neani ngs
as those broadly understood by those skilled in the
art of the present inventi &8 -unless otherw se
defined. The terns used herein should be interpreted
as having a nmeaning that is consistent with their
i dbe e S a ;
e o B PR e T T 10
préeataged @Iig&@éb&h&ﬁia@|cﬁ&ﬂﬁeadaeae@gstheir
different definitions are specified. [0143] The
[eob®Hi ments of the present invention may be descri bed
with reference to schematic diagrans. These schematic
di agieamp ey dfe aex agigiey s ssrt-Haori geir posis added GLP-1
il lTustration. Ternms such as "first", and "second"
Pepelideciaybrd eptesspng sapsbusutacnops. afddiniph pé one
under stood that these factors should not be limted by
O¥ hgQ¥e¥at ngnino @gids Thas@lPetni YhaFB #Se8henly for

oL S5HARLLOP, O0E.26hSta  BOMSTBENELBELOL, FOT
SA961L aY! ESCLESERHELBRY ngShas! LAS Lis L5

rehoafter, the present invention will be described
: S%ﬁunnre detail with reference to Exanpl es. However,

t he ipresentginvEns i B Ofk DenF 68d § 26 1 ¥ia Vadd PUSe v - Ty r -
aspects and is not intended to be limted to Exanpl es

Leesclibely hel £+ nla EXAVPLYs [ 8145bhe-T1eHRN L R2HL BEBU-VRE-
present invention will be described specifically with
LyefRE eRrg-KB, Exanpl es. However, the present invention
is not intended to be [imted to them by any neans.
wheétdbth EXanppeedeSyat hemeshplalfyae34€¥9- GDsNal 052)
ol i gosacchari de chain .added GLP-1 peptide A
agg| havphgsensohiAespscharidn dh3iehadded ®heketo.
Am no- PEGA resin (100 Il nol) (product_of Merck),
vas et (hor RT3 13 FRMt B ratde b BB EENV Bhd DWF

and the resin s_thoroughly _swollen with DVF
= b R eP Ry 1255 REPRBLS phEREXTBOE F Lo JREPH P HIBY]
(0- 25 20l )1 JETH, (1 25 KOk 256k N S IWA FPERPOY L e 7y
(0. nmol ) wer e
Xaajzo-Glu-Xaa;;-Gln-Ala-Ala-Xaazs-Glu-Phe-Ile-Xaaso-Trp-
.Leu—Val—XaaM—Rz—Xaa%—NHé
wherein:
R2 represents a-methylélanine;
Xaa;g represents Ser, oligosaccharide chain added Cys
or oligosaccharide chain added Asn;
Xaa,, represents Leu, oligosaccharide chain added Cys
"Oor oligosaccharide chain added Asn;
Xaa,, represents Gly, oligosaccharide chain added CYs

or oligosaccharide chain added Asn;



- 96 - dissolved in DVF (2 m), |loaded to the col um,
and stirred at roomtenperature for 4 hours. The resin
was washed thoroughly with DMF and DCM to obtain

HVPB- PEGA resin, which was4$sed as a solid phase for
sol i d- phase synthesi s. . Froc-dy (0.50 nmol),

VENT (O 50 mmol ) and Nmsthyllmdazole (O 375 mmol )

vere 3§Q;E¥§th£‘s (%mgosgeeﬂss_i ghﬁ%l daBbaseys,

syntheS|s colum and stirred at 2 ours.
ol dccharidé t @Rash i ddded@, Atheot €81 ig @@écmébﬁde%ham
and DMF. Fnobc group was renoved by usi ng 20%
a@deRriyé ne/ DMF solution (2 nm) for 15 minutes. After
washing with DMF, am no acids were sequentially
condarsedreprasent slakhk®a, Wl hgbhecakéhbde sbbaviin baidedt Oys
extend a peptide chain. [0148] The am no acid
OhaQH@O%mC@mﬁbdgr@m@lrpr%ﬁ@@@eHSWth Fnoc group was
di ssol ved in N-nethyl pyrrolidone (NWP) (1 m). After
addiddent BPTHSSBL R/ zmumwcebanlﬁﬁopylamh@dded Cys, .
esul ti m xt ure was edtoasolld hase
oL SFtnasrlatiftniia Snadiirtry o8 STiperPEARRRSE ooBain
a(%mé) was added to the solid-phase synthesis colum.
L¥¥irring at roomtenperature for 20 mnutes, the

t
Qe e R L L A T
of 0(51ﬂéoé%é‘é’ﬁ&ﬁldé_hbﬁa%%@&éanA%S éﬁ@eat edly

performed - - using an amino acid protected with
FND Gty riedss CbrEe newlXad,Q, SRAHSN! ixala,y, cadensgaa NXaa,,
acids. [0149] Frmoc-dy, Fnoc-Arg(Pbf), Fnoc-Qdy,

aldokadys L Er b)ligesacctalidematalien addrsac ClspEBoc) |
Frnoc- Al a, Fnoc-1le, Pnoc-Phe, Fnoc-d u(OQBu), Fnoc-
_oUygéFatyhaFnde- Nia;nFar@d@diaAsﬁrmEEG BDTNO) , 5Fhoc-G y,
Frmoc-d u( Gt Bu), Fnoc-Leu, Fnoc-Tyr(tBu), ,
[eppEl Ser(tBu) Fnoc- Ser (tBu), Fnoc- Val |
Froc- }}ﬂfg Bu), Fnoc- Ser(tBu) Froc- Thr(tBu)
Frod? LIPFIIBAT %D‘E:h%}% adeigsd - @{R@%}d
Frnoc- Al a ang Frnoc- }-%{%Trt were used as the am no
W%%F%Hp?ﬁt% 305 BGRADLIGr SR P BbRdRRat 312 e N

&80 6CbBr) SFSTTAIR T BT eBcTRFACF SrbRATEH Y Pt REy 8

S S AT  La SU BT PR AP T S
%ﬁfﬁ&&y%eé{al tﬁ@p&quams»smgy) W38T b Bamaeeahr (tBu)-
Bu) - Al a- H s(Trt)-Bot (Sequence No.
[{)@"15])] The obtai ned resin having a pepti de f or med
thereon was partly taken in a solid-phase synthesis
col urhe "olidJomsoaitetide adiainhWatesd HeRSf rdferd. 6o a
2.5) was added such that the resin was thoroughly
coppkeddandmpbeededfaatr beastenper atigae finit3 hours.

The resin was renoved by filtration and the reaction
(@@naﬁﬁaﬁhwédeoﬁeéﬁpra%ga dRgévacédated e stive. oTteere
resulting residue was purified by HPLC [colum: _

SWSEFBE)@@@{?ol%EEQd 5tRRFe ERgazouRipgoags bound by
gradient: A'solutio % TF vvate Iut
oG G958 iap L 5oRRAP ERF 5% ARF8U8 %Ycorﬁl i 193kage

’ bg\gvgf@%?ﬁg ; lé{%@%f%/s of&gﬂl—’% su %%i?u?%rd

1ﬂbiﬂd5ysbu€hﬁotohhﬁwtea Qspnaeﬁsgaebﬁxkléé§i§he



ol i gosaccharide (a) (a product of OTSUKA Chem cal Co.
Ltd.) (10.5 ng) and the peptide chain synthesized
above (2.1 ng) were dissolved in 100 MM phosphat e
buffer (pH 7.5, 210 'Al) -argkb al |l owed to react at 37C
for 4 hours. [0151] [Fornula 15] (a) [0152]

After conpl ete consunption of the raw naterials were

oSSl ratiRar pled i utdte | nOELARRp80) Chefiiotes, UERRY Y
x&&%gg,(ﬁ1§ceégi ucéddmén®, XN28Ce i1 gl adt 88hmiAe

solution: 0.1% TFA water, B sol ution: 0.09% TFA/ 10%

sVal ee/ 80%6AhE. thél £ NtBmpBexes 8A&B3e20vatRvEEnear
gradient] to obtain 0.1 ng of oligosaccharide chain
caddedn&iPid pepingebodi®8 aswheildi as26Lysdandaiddkysfof
GLP-1 were each substituted with oligosaccharide chain
ohidedacybatée 3ditysng Pugh dbsidabordefOps3ysErahpledes
Synt hesis of 18 and 36Cys-disi al o oligosaccharide
agflarhosaddedraipd 1or deriyedoframpraseleynbhedpgical

columm was charged_with Am no- PEGA resin (100 |inol)
mPLEGHUES S’flcﬂ/e?gk? }Yﬁﬂgﬁ%eﬁﬂﬁroBﬁHFﬁoaH%ansf :

9?%%?%8%%g§52§g$PéE§a%t%T%ﬁg&ﬁﬁgﬁ%d:gﬁv%gihgigggccharide

- et yphe tyri ' HWB) (0.25 nmmol ), TBTU
C%GEQSH%§D§€ gg§¥%#e¥%y§ﬁ%§% 6L ne (0.25 mol ) - were
(dbsg9l ved in DMF (2 nl), loaded to the colum, and
stirred at roomtenperature for 4 hours. The resin was
was el t NOT DEEH o d # Ta M N Dedd & onobd g Ny TVEB- PEGA

resin, which was used as a solid phase for solid-phase

eAyoinbaskes b01§8kaccharifiguenaiy G8r30amuoky, MidHmples
- (0.50 mmol ) and Nmret hylim dazole (0.3-75 mol ) were
ofli $hel v@dgbrabENat2del rhalinadedivataveel idcphdse but not
synthesis columm and stirred at 25C for 3 hours.
1ipissp to, olagpepcshprifdagchehasr esmpogas washedugihth
DCM and DMF, Fnoc group was renoved by using 20% .
havpegi @i REFPREYS0FEOHBN (2901 ) 2f8Pnis AFAG: wHickS d6r
washi ng Wi th

carboxylic acid formed by oxidation at C-1 position (e.g.,
D—gluconic acid formed by the oxidation of D—glucdse) and
uronic acid wherein the terminal carbon atom has been
oxidized to a carboxyl group (D-glucuronic acid formed by
the oxidation of D-glucose)); a sugar having an amino
group or amino group derivative (e.g., acetylated amino
group) (e.g., N—acetyl—D—giucosamine and N-acetyl-D-
galactbsamine); a sugar having both amino and carboxyl
groups (e.g., N-acetylneuraminic acid (sialic acid) and

N-acetylmuramic acid); a deoxy sugar (e.g., 2-deoxy-D-

ribose); a sulfated sugar containing a sulfuric acid



- 100 - am no acids were sequentially condensed in
accordance with the nmethod shown below to extend a
pept.ide chain. [0156] The ami no acid having an
am no group protected wth5Bmec group was dissolved in
N-net hyl pyrrolidone (NWP) (1 m). After addition of
0.45 M HCTU- HOBT/ NMP (0.4 mmol ), the resulting m xture

LR L AL BB LT i

aé{l@ §Pbigl- phase synthesis colum. After stirring at
roomtenperature for 20 m nutes, the resin was washed
[®¥H) DCM and DMF, and Fnoc group was renoved by using
a 2096 piperidine/ DM solution (2 m) for 15 m nutes.
Thi sSIropteatgraserss irepaatied y gy ffarrarite US] b S @iEfidie
acid protected with Fnoc group (0.5 mmol) to
chaguenenzhye conalehtet andhoGhet Usin[ 0183 and, more
Fm)c-GIi/ Froc- Q/séTrt) Fnoc-dy, Fnoc-Lys(Boc),

praberahly . FApcoeeude Fabe- qh@(@@%}Vltﬂn@fA@@ntrﬁbblmge;
Frnoc- Phe, Fnoc-d u( O Bu Froc- Lysé@% Frnoc- Al a

bR APUgENERY S R (F t§L F%CW]@E} ¢-epufebl) (1.

Wg%gaﬁ%/ggmliﬁmn?%cT p%g%%’f Fh%c % tg%i;egngftserﬁt B“)

TR g o e ol

gStBEe AOLOQ: afhgénf?{,%e%fgfQ¥a§@0095889a58h8958én a
1-residue peptide o

chyn&yshlshde G e L&ééﬁ@i?%? Vet - LeHe F6 P BRG) phbaal LegFhe
-G u(OQBu)-Lys(Boc)-Al a a-dn(Trt)-Ady-du(QBu)-Leu
levels1Of eLP-1, when added to GLP-1 (i.e., when an amino
Tyr (tBu) - Cys(Trt)-Ser (tBu)-Val -Asp(Q Bu) - Ser(t Bu) -
adhd (6BupLPhe- T8r ¢tBa) i Bhiyed wi{ thBan- Al agblbatdhayi SEQ
ID NO 70) on a solid-phase resin. [0158] The
chbini addedeginhnhagthg) a peptide formed thereon was
gartly taken in a solid-phase synthesis col um.
[¥P781 uoroacetic acid: water: TIPS (= 95: 2.5: 2.5) was

added such that the resin was thoroughly soaked and
sti rFReRl A1IRATT AP A TAZLR o R RPSTITPRCFRTH S was

e R p?8é§§$%58$529#§%a?&9391s not

Lad cQ S 0.
ohERaCUEaBTy BUy LR e R ok Rt oy S PR R G398 40
a0 T / 90% AN
.fél/ﬂ;nﬂ /g % E@Itn L&Y C,ggjoghyneﬁatignggg?ygrgéé%g%/?%:(ggobt ain
g@y@@pkbdélmer Pertég@E?caﬂd 36Hc819pi @ Petcvpre each
substituted with Br onbacet am dyl
[dbgbal o ol i gosaccharide (a) (a product of OTSUKA
Chem cal Co., Ltd.) (10.5 ng) and the peptide chain
synt fies | gkigabavehd 2ide ngfa iver ehalt sesol vedl im XG0 nh a
phosphate buffer (pH 7.5, 210 .t1) and allowed to
Ipsmcefacopplekorazbhbydsataf i 6r prefipkabéecmounpheon

of raw materials were confirmed by HPLC, the reaction
Vi EIRPiLBh %HéltdFP@CPH@I@@BFEE‘?%@?OCBG#W F‘éﬁ?ﬁoﬁLByl

HPLC [ col_.unm: SHI SEI DO, UG 120 [ m, X
PSBEL OErE FeﬁFesﬂn§oFB¥FBﬁl° ir% ?éﬂl\%ﬁé reé to

sol uti 0. 09% 2 0% wat er / 9096

38 b 30485 i P o rEN A SRR B e e

19C§uag QB ﬁligﬂ§ 80§§&88§?8E35916Qd6ﬂa§hpa dpgﬂtbdflgked

wherein 18Ser an P1 were each substitute
W th oligosaccharide chain added Cys (18, 36Cys
G.P-1-disialo). [0160]



Exanpl e 3 Synthesis of 22 and 30Cys-disialo
ol i gosacchari de chain added G.P-1 A sol i d-phase
synt hesi s columm was charged with Am no- PEGA resin
(100 4nol) (product of MeréR) washed thoroughly with -
di chl oronet hane (DCM) and DMF and the resin was
“thoroughly swollen with DVF. 4-hydroxynet hyl -
o1 Ry o] Penarphen e Y it e drd HBRBG (On 2bivaotd ,a TBTU
(0.25 Mol ) and N-ethyl norpholine (0.25 nmol) were
pebbtsisid vesk iprdidEif)2 1 )fornoedegll yoopdet Ldé utr and
stirred at roomtenperature for 4 hours. The resin was
g Wyestracb teioroug g ferely LpVF taed NoANIitke b It ldige svRBREGE
resin, which was used as a solid phase for solid-phase
clséym Hesiwsed 01@Kamples pfpdhe WG e igosweharide
50 mmo] ) and Nnet hylim dazole (0.375 nmmol) were
C%@’s%d‘ﬂ%ﬁéd“i“hhmvl?é“%ﬁl} MIRRARE FYP sBI FaTBheXetyPe and

the s colu and s at .25C f 3 hours. -
2 TPTES' S50 | BheS Foriley TORE Pl B A oY wi th
DCM an . Fnoc group vvas renmoved by using 20% .
ppl peri dzan'e/DI\/F solution (2 m) for 15 m nutes. After
@j ng with DMF, am no acids were sequentially
condensed in accordance wth the nmethod shown bel ow to
ext elghnpIRPId e d b D Hplex- t ihe s dWsacdihride
havi ng an am no group protect ed wi th Fnoc group was
cHi 5586 vedbia Mrehdybpysent i tonent NdR) ihdloly. akfter
addi tion of 0.45 M HCTU. HOBT/ NWP (0.4 mmol ), the
ol Egusacolgani ¢ uckawasrepraeeentedabgothd- phaéewing
synt hesi s col umm. Subsequently, 0.9 M DI PEA/ NWP (0. 8
gemetryl whermddad to the solid-phase synthesis col um.
After stlrrlng at roomtenperature for 20 mnutes, the
[Fexrnlaamdl washed with DCM and DMF, and Fnpbc group was
renmoved by using a 20% pi-peridine/ DM solution (2 m)
for gb mnutes. This operation was repeatedly

perfprmed using an am no acid protected with Fnoc
gro (OHb mmol ) to sequentially condense am no aci ds.
[0164 M Arg(be) -dy,

Froc- Ly ( X -Tr p(Boc),

*E e \

Fro

Froci, Cys(Trt), HI

Fmd®* Tyr (t Bu) , Fm)c Ser (

Frnoc- Asp( Gt Bu), Fnoc-Ser(tBu), Fnoc-Thr(tBu),

Froc- Phe, Fnoc-Thr(tBu), Fnoc-dy, Fnoc-d u(Q Bu),
whapeAha and Frnoc-Hi s(Trt) were used as the am no acids
- 104 - protected by Fnoc group to obtain a 31-residue

pepthear{g R° are the same or different and each

A y-Arg(Pbf)-dy-Lys(Boc)-Val -Leu-Trp(Boc)-Cys(Trt)-I1I
TEPRESERGEO: Bu) - Lys(Boc)-Ala-Aia-A n(Trt)-Cys(Trt) -

G u(QBu)-Leu-Tyr(tBu)-Ser(tBu)-Ser(tBu)-Val-Asp(C Bu)

Ser(tBu)-Thr(tBu)-Phe-Thr(tBu)-Ay-Au(QBu)-Aa-H s(T
rt) (SEQID NO 71) on a solid-phase resin. [0165]

The obtained resin having a peptide forned thereon was
partly taken in a solid-phase synthesis col um.
Trifluoroacetic acid: water: TIPS (= 95: 2.5: 2.5) was
added such that the resin was thoroughly soaked and
stirred at roomtenperature for 3 hours. The resin was
renoved by filtration and the reaction solution was
concentrated under reduced pressure. The resulting
resi due was purified by HPLC [col um: SHI SEI DO UG 120
(C18, 5tim, (0 20 x 250 mm gradient: A solution:
0.1% TFA water, B solution: 0.09% TFA/ 10% wat er / 90% AN
8.0 mM/nmin; 356098, 20 nmin linear gradient] to obtain
a peptide wherein 223y and 30Ala of GLP-1 were each
substituted with Cys. [0166]



Br onpacet am dyl disial o oligosaccharide (a) (a product
of OTSUKA Chem cal Co., Ltd.) (7.9 ng) and the peptide
chai n synt hesi zed above (1.3 ng) were dissolved in 100
nmM phosphate buffer (pH 7.43 200 .A 1) and allowed to
react at 37C for 4 hours. After conplete consunption
of raw materials were confirnmed by HPLC, the reaction
[ForkP g gl ution was directly subjected to
purlflcatlon by HPLC [colum: SHI SEI]JO UG 120 (C18, 5
"AMuood 1) 4.6 x 250 mm gradle%%' Agsol ution: 0.1% TFA

m@? Brsol uti on: O. OQ%TEA r-rIQOWbAN 0.7

e 20 m nydheer . ¢ % obtain
AgH ari de ehe added'ﬁhﬁuia ept i de
wherein 22 a of GLPl wer e each { tuted

W th ol i gosacchaio e chai n added Cys (22,3 Cys
GLP-1-disial o). [0167] Exanple 4 Synthesis of 22 'and
36Cys-disial o oligosaccharide chain added GLP-1
A sol i d-phase synthesis colum was charged with
Anlmr-EEGA resin (100 [tnol) (product of Merck),
was hedtholoughty with dj! Wret hane (DCM) and DVF
and theow e t hor out . 'l en wi fhorOVF.
4- hydr oxy metsry 13- net hoxyp but yri%e>=¥ci d @HNPB)
(0.25 mmol ), ™BTUI (0. 25 motd™ andl N-et hyl nmor phol i ne
(0.25 mmol ) were dissolved in DMF (2 nl), |oaded to
afide colum, and stirred at roomtenperature for 4
hours. The resin was washed thoroughly wth DVMF and
DCMA® redyrad JertidPBurPEEe thesidivowhl ch was used as a
solid phase for solid-phase synthesis. [0168]
[t} dy (0.50 nmol ), MSNT (0.50 mmol) and
Nrret hyl i m dazole (0.375 nmol) were dissolved in DCM (2
m ) ,In -theeligerakahanide shaih prdded SR He pep il rmt
and stirred at 25C for 3 hours. [0169] After :
the i PYERRRt t HeVeRsi A nakhashédofresharifiansh®bf. ™Eroc

%bffﬁ'ﬁ v oSS Fof o8 “f naoEs Sy Fa?bahdhgﬁéemhmay be
T e R e T S e
lgﬁgé%gg?%ﬁgﬁg%é%géged.vm?ﬁ1%ggéﬁw%oup ﬁ%s %E%%Q?ved in

cﬁhﬂﬁtQd&@aréﬁbLﬂogﬁgﬁﬁﬁg% &ﬁe?kln €£5951§?958beﬂa95de
45 M HCTU. HOB , the resulting mxture

cMasn! padednkedacsoti d- @iaasgssymhhasnnﬁekunas described
Subsequently, 0.9 M D PEA/NW (0.8 mmol ) was added to
abbec sohtd- phaseisyotrpesasedoliinohe Abl égosatehamrgdat chain
roomtenperature for 20 m nutes, the resin was washed
adiledi GUR AngepviEdeantl Fhecpyereeptwasvestbesd by using
a 2096 piperidine/ DMF solution (2 m) for 15 m nutes.
[4h83] operation was repeatedly performed using an ani no

acid protected with Fnoc group (0.5 nnvl% to
sequ@'ht?aﬁ’lf?f%ﬁﬂje%s%s%?ﬁ%oo%c?@% PY®9ent invention, the

oligosaccharide chain is relatively low-molecular-weight

glycosaminoglycan including hyaluronic acid, chondroitin,
chondroitin sulfates A to C, heparin, heparan sulfate and

keratan sulfate. These oligosaccharide chains have



Fnoc-dy, Fnoc-Cys(Trt), Fnoc-Gy, Fnoc-Lys(Boc),
Frnoc- Val , Fnoc-Leu, Fnoc-Trp(Boc), Fnoc-Ala, Fnoc-11e,
Frmoc- Phe, Fnoc-d u(Q Bu), Fnoc-Lys(Boc), Fnoc-Al a,
FnmocAl a, Fnoc-dA n(Trt), Freet Gys(Trt), Frnoc-d u(QBu),
FnocLeu, Fnoc-Tyr(tBu), Fnoc-Ser(tBu), Fnoc- Ser(tBu),
Frmoc- - 107 - Val, Fnoc-Asp(QBu), Fnoc-Ser(tBu),

- r .
\EAmE 0 (LBl EORERbE, oF ”@%%%QEFL?#H)Eﬁﬁg%ésammg
ot hgnaghifoaghgsr PNt get eyl §YubBBsEmIn8URrt R-Obtain a

31-residue peptide of
aCbyyQyaf{detds&hyntyséBachryaliclayidr pgBaehrbhac! heifher
-G u(QBu)-Lys(Boc)-Ala-Ala-An(Trt)-Cys(Trt)-Au(OQBu
L}iduronic acid). The relatively low-molecular-weight
Leu- Tyr (t Bu) - Ser (tBu) - Ser (tBu)-Val - Asp(Q Bu) - Ser (t Bu) -
ITreOE80) nPhLY TAR (u8ed- Beye ChuerBa) tkh, HEsE TexampBYs( T
rt) (SEQID h[)?Z% on a solid-phase resin. [0172]
tirpempbeaihay veisght hagi agoutpeépt kBe or hewerhepeofienably
ggrtlé taken in a solid-phase _synthesis col um.
aRPRE 0F830%¥|%°§€Fd mﬂé?ePrefFPSb%E agoub 4 kEaS?rmas
added esi n_was &hor ughly oaked and

uc
l@WFFr@H Sg rBBWP?EnB r SPEPEST GPCECRBUrE. @ HBtréglﬁrmégss
y r n n,sol ution_was
SRR R R b S
[bgghfue was purified by HPLC [col um: SH SEI DO UG-120
(C18, 5 1m, (I) 20 x 250 mm gradient: A solution:

0. 1%d F&lm%sec@ SOl tid %‘re@e:@@%rﬂ:e%@-{)c/ﬂ waties / 90% AN
8.0 M/mn 56098, 20 mn |inear gradlent] to obtain
odipgephtdravhé@eetha2’2CGiy and 36AggsatckhPidewenaigaghded

substituted with Cys. [0173] Bronpacetam dyl disialo
GhbPrgopaptchdei dé the paependuchveht BSUKA fhefieecablfoan
Ltd.) (11.9 ng) and the peptide chain synthesized
cabgoeacrgharagy ebréndressligbdng- of08ouri aridoreisugars,
phosphate buffer (pH 7.4, 400 11.1) and allowed to
ergact LAVEIPE PEFel RABYEDR art BPT8onBREECESAE LIt NdASOPT
raw materials were confirmed by HPLC, the reaction
MPEFuPF o WESdPF eBPF§ SHBPFEEted to purification by
[ggg [colum:. SHI SEI DO UG 120 - (C18 5lam), (1) 4.6 x
ﬁnl gradlent A solution: 0.1% TFA water, B

I /
Sosomm L afe e ?ﬁéa%%%\%féﬁt%‘?{f%%ﬂt fhigy tne
o®hl c i d s adde
Syspesscplstuie. ooyt I RERLIIRHNEEEED, e

cobigopagehaei e ehai praddad Oneeh22o86E¥Bsists of five

GP-1-disialo). [0174] Exanple 5 Synt hesi s of
t30e36G¢a; dhshal aookilguesacehaeideenhaiigagdded GLP-1
pepti de
[0085]

In a preferable aspect of the present invention, the
oligosacébaride chain in the oligosaccharide chain added
. GLP-1 peptide of the present invention is a biantennary
complex-type oligosaccharide chain. The complex—tyﬁe '

oligosaccharide chain is characterized by comprising two



A solid-phase synthesis colum was charged with

Ami no- PEGA resin (100 inol) (product of Merck), washed
t horoughly with dichl oronet hane (DCM) and DMF and t he
resin was thoroughly swoll e with DWVF.

4- hydr oxymet hyl- 3- net hoxyphenoxybutyric acid (HVPB)
(0.25 mol-), TBTU (0.25 nmol) and N-ethyl rmrpholine

1%%(?15 :-% s \gﬁ%qnc?r:‘c?sc‘a?é icﬁ‘e né ZhQ% u? Pt?%egoffow1ng

rre roomtenpera

bAOLE sstﬁktetﬁleél dhyas y@@é@&aﬁﬁ% oglghh ¥t W& hr OFe s8¥k e
DCM to obtain HWB- PEGA resin, which was used as a

i()éé hPhageNQs . sol i d-phase synthesis. [0175] - 109 -
moc-Gy (0.50 nmol), MSNT (0.50 mmol) and
[Nty i 30 dazol e (0.375 nmmol ) were dissolved in DCM (2
m), loaded to a solid-phase synthesis colum and
stirred at 25C for 3 hours. [0176] After
. stlrrlr@che resin was washed with DCM and DMF. Fnoc
renoved by using 201 piperidi ne/ DMF sol ution
15 minutes. After washing with DVF, amn no
@s wer sequentl ally condensed in accordance with
the nmet h belo 0 exte a peptide chain.

[0177] id h an am no group
EEI ved in

rrolldbm: YHOL My . After addition of
N U. HOBT/ NMP ( ONMH Aol ) NHAE resulting mixture
wa aded to a solid-phase synthesis col um.
Su tly, 0.9 M DI PEA/NW (0.8 mol) was added to
t he sol phase synthesis columm. After stirring at

roomtenperature for 20 mnutes, the resin was washed
with DCM and DMF, and Fnoc group was renoved by using
a - 208fe [ izart ahineed\D\ongml et 4 torpd 2o godae chHar denutlesin
Thi s operation was repeatedly perfornmed using an am no
rafedsptot eboed wheheinos geoepntensanmbiyosaccharide
sequentially condense am no acids. [0178]

chade- @9&@%@% of, OFRBc3 GFyYJarfpésLyspBee) torRBelyapt
Fnoc- Leyu, Fnoc-Tr Boc% % §Trt) Fnoc-11e, FEnocPhe,
EERpESERLRF BUF DR Byst asghpEt APt UERDC- S, -

DERBEEPRATY HaRed FRL e %ggéss%?@a}de( Shith s o)
pERRETEBLY Eﬁ%%—‘r\%?%%??)' goeaPEbhiiY) aETREo I (1B,

qggsgg@ggggdgwgﬁglgﬁ(wt) vvere used as the am no aci ds

tecte y Fnoc group to obtain a 31-residue peptide
of A y-Cys(Trt)-d yLys(Boc)-Val - Leu-Tr p(Boc) -
Cys(Trt)-11e-Phe-d u(Q Bu) -
Lys(Boc)-Ala-Ala-@n(Trt)-dy-G u( O Bu) - Leu- Tyr (t Bu) -
.Ser(tBu)-Ser(tBu)-Val -Asp(QBu)-Ser(tBu)-Thr(tBu)-Phe
Thr(tBu)-Ay-du(QBu)-Ala-His(Trt) (SEQ ID NO 73) on’
a solid-phase resin. [0179] The obtai ned resin
havi ng a peptide formed thereon was partly taken in a
sol i d- phase synthesis colum. Trifluoroacetic acid: o
water: TIPS (= 95: 2.5: 2.5) was added such that the
resin was thoroughly soaked and stirred at room
tenperature for 3 hours. The resin was renoved by
filtration and the reaction solution was concentrated
under reduced pressure. The resulting residue was
purified by HPLC [col um: SHI SEI DO UG 120 (C18, 5
tIm, (1) 20 x 250 nm gradient: A solution: 0.1% TFA
water, B solution: 0.09% TFA/ 10% wat er/ 9096 AN 8.0
m/mn;, 35 -4 609, 20 min |linear gradient] to obtain
a peptide wherein 30Ala and 36Arg of GLP-1 were each
substituted with Cys. [0180]



Br onbacet am dyl disial o oligosaccharide (a) (a product
of OTSUKA Chem cal Co., Ltd.) (11.4 ng) and the
pepti de chain synthesized above (2.1 ng) were
di ssolved in 100 mM phosph&aée-buffer (pH 7.4, 400 'al)
and allowed to react at 37C for 1 hour. After conpl ete
consunption of raw materials were confirnmed by HPLC,
(e8¢ on solution was directly subjected to
purifi cat| on by HPLC [columm: SHI SEI DO UG 120 (C18, 5
im, (1) 4.6 x 250 nm gradient: A solution: 0.1% TFA
wat erHoagsoI ution: 0.09% TFA/ 10% wat er/ 90% AN 0. 7
HOn; 098, 20 min |linear gradient] to obtain
V\H :
AGP

ri dﬁH ain added GLP-1 peptide
OAI"Q %&4« P1 were each substituted
T'i gosacch&Hde -Zh nQadded Cys (30, 36Cys
GLP-1-disialo). [018Hp e 6 Synthesis of
30Cys-hyal uroni c aci dH@Trasacchari de (HA-4) added
GLP-1 peptide Hyal ur orf? 6@4 d tety sacch
(hereinafter, oligo hyalu j é?

referred to as "hyal uQni c a@ ned
in Synthesis Exanpl eH]O ny) di sg Qed ﬂqmgtche
addi tion of 25. 4 J er and 483 111 of di met hyl
suI é‘l soI ion-was treated with 200
at 37C for 30 hours and

tm@m t Alt ai ned freeze-dri ed

A9 22 @ rTgCH'ﬂ SOdI um hydr ogencar bonate, 300 of
wat er, and 34.9 ng of bronpacetic anhydride (a - 112
- product of Sigma-Aldrich Corp.) dissolved in advance

then riohquiafo N N gb st dhyd f icderachaln { DMF) wer e added and
allowed to react for 1 hour with ice cooling. One hour
[Feutrewla t’hle reaction systemwas returned to room
tenperature and allowed to react for additional 1
houruodihe eaction solution was subjected to

f|ct| by gel filtration to obtain 11.5 ng of
BH& am dyl hyal uronic acid
acchar 0 $0182] [Fornula 161 (1) [0183]
The obt ai ned bro m dyl hyal uronic acid
tetrasacchari de 4 ng) and a peptide wherein

30Al a of GLP-1 was sub@ igpt ed A th (SEQ I D NO:
76) (13 ng) synthesi nc% (ﬁe rrpl e 2 were
di ssol ved in 100 7.5, 130 pl)
and allowed to ré&8 t 37C for 'ﬂ"@ AS. After

conpl ete consu tlt! raw materials were confirned
by HPLC, t t!d' °so| ution was directly subjected
to purif'rl N#eC [ col um: SHI SEI DO UG 120 (C18,

5 pm, (1H94.8Hx 250 nm gradient: A solution: 0.1%
TFA water, B solution: 0.09% TFA 10% wat er/ 90% AN 0. 7

tl’#ﬁ/wleSOllg@@Whm% rehakear gradient] to obtain
1.0 ng. of ol igosaccharide



- 113 - chain added G.P-1 peptide wherein 30Al a of
GLP-1 was substituted with hyal uronic acid
tetrasacchari de added Cys (30Cys GLP-1-HA-4). [0184]
Exanpl e 7 Synthesis of 3QCssr hyal uronic acid
oct asaccharide (HA-8) added G.P-1 peptide
- Hyal uroni c acid octasaccharide obtained in Synthesis
(8.7 ng) was dissolved by the addition of
[Eésﬁa%g %} wat er and 314 gl of dinethyl sulfoxide
(DVBS0). This solution was treated with 100 ng of
a i um bi carbonate at 37C for 45 hours and then
f Heeeadid.edhnato t he obtai ned freeze-dried product,
7.6 NpHRS loum hydr ogencar bonate, 180 gl of water,
and 13.8 q§ 2bronpaceti c anhydride (a product of
Si gma- Al drch rp.) dissolved in advance in 7 gl of

N, N- di et hyl f de SCHVE) (fBre added and al l owed to
react for rﬂ? q;égedﬂééﬁ$?hg. One hour later, the

was ret BiHAed WHer oom t enper at ure and
al | gyedyb 'ﬁ%apt for additional 1 hour. The reaction
S Mol 5 rsubjected to purification by ge
fi He™abHon to obtain 7.3 ng of the follow ng
br onbacet am dyl hyal uronic acid octasaccharide (I1):

0185 - 114.- [Fornula.171 0186] The
BBt ATHAGBF ofBAERE AT Y T AL aF P ORI C. aci d
charide (2.9 ng) and a peptide wherein 30Al a of
[g§%@§§§ag?substituted with Cys (SEQ ID NO 76) (1.5
ng) synthesized in Synthesis Exanple 2 were dissol ved
iE 10@,,fM phosphate buffer (pH 7.5, 150 ;11) and
Bo to react at 37C for 1.5 hours. After conplete
coq_%!g@[ on of raw materials were confirmed by HPLC,
t herwo€acCtion solution was directly subjected to
purifica®™ en by gdPLC ggol um: SHI SEI DO UG 120 (C18, 5
In)Ho(mﬂiéiﬁ, o radient: A solution: 0.1% TFA
wat sol Ui ohyiD. G@%e TFA/ 10% wat er/ 90% AN 0.7
m/mug; |35 -* 6098, 20 min |linear gradient] to obtain
®f - ol i gosacchari de chain added GLP-1 peptide
entme30Al a of GLP-1 was-substituted with hyal uronic
aci d octasaccharide added Cys (30Cys GLP-1-HA8).
[0187] Exanple 8

the dimannose oligosaccharide chain:

[Formula 10]

H OH
HOlO,
HD o
A o0
"HO H00 #&;eiiraﬁEﬁEETAa’
HO | NHAc NHAc
HO
OH



Synt hesi s of 36Cys-hyal uronic acid tetrasaccharide
(HA-4) added GLP-1 peptide Hyal uronic acid
tetrasacchari de obtained in Synthesis Exanple 1 (12.7
ng) was di ssolved by the- 5815 - addition of 25.4 tl
of water and 483 vtl of dinmethyl sulf oxide (DVSO).
This solution was treated with 200 ng of ampni um

THéCé[998§é90§193556£9£r§9ehQHé§naEQ &B%@ %Eé%éﬁéﬂié?d-

To the obtained freeze-dried product,
soditHe hylrnigens at £ochidPidd | cl@ilﬂ\ﬂt Efhe aﬂrﬁ’o%s.@alo
nmg of bronpacetic anhydride (a product of
oSi goBaétBatLhe Congin di sRel vadihNoadvagesatBhi?iBeof
N, Ndi et hyl f or mam de (DMF) were added and allowed to
chaagt , f the 1" 0@t cMit hol tgosaothagidénehhanr , | ahdr thehe
reacti on systemwas returned to roomtenperature and
"dinamedse oot baesatohanidet cbaah" luhedr heThénr edsbi on
solution was subjected to purification by ge
eFFP?P%?Fonl@oa%@%BFﬁn1§95tgﬁséfSBPUﬁDé@@V&ﬂP&the

ﬁ%@a?%@gkﬁm bR or aht dOFRoaRaL O %ha&pa Bving patferns

oSkt BRRSSE A P Be e 1x0moPbaB! PRavEa i ; ?ﬁ@oyﬁetﬂélﬁegl
78 E%P? 3

fbgn{g%l SSZ) 1%/%1}156' 1101?9/ cﬁ%spﬂd% @ﬁe?gl(% agp iSO

pr@kéréﬂﬁyaﬁEQ&EQst@hée@QEg@Ea§ZﬁéEQEe chahfubs. Akt er
Conp ete consunption of raw materials were confirned

pbéséﬁkchnﬁéﬁti@ﬁctlEﬁhﬁﬁdé§|6&1éﬁéhcﬁﬁe§1i%k§é@&ﬁéifﬂb
to purification by HPLC [col um: SH SEI DO 120 (C18,
chalianjnclufe4a6dxs2a0onvligbadcenbridesehutinobr 8si¥io
TFA water, B solution: 0.09% TFA/ 10% wat er/ 90% AN 0. 7
ohiigoeaccBaride 60B@in2@heraihi séaligr adidntif flangbtakn
0.9 nmg of oligosaccharide - 116 - chain added G.P-1
gpépttdeewndneil 2364y gl Dfika@®- 1 was substituted with
gﬁaluronlc acid tetrasacchari de added Cys (36Cys
PE1- HA- 4) . [0189] Exanple 9 Synthesis of

360y hyal d_oct h HA- 8
aLp. PO gyt GREE St doBE Seat e FaR Ly gugedyfn

tﬂg ?%gggnknlg§¥§E98§ is a% &ggéﬁggé?%rggpogﬁ ﬁﬁgWhﬁFeln
t%Ulg?xhgfe(gyﬁggsegh §esthkhgg7@@?kgﬁeggeghg'Bgségo

ammoni um DI car onate at hoursan

sE?@BtﬁE@eéE ghkedomplextbgpebbalpedattegzeadr badin .
product, 7.6 ng of sodi um hydrogéncarbonate, 180 O0_ of

swater thandidl-Rangost bypaDaceybeasbhyeiiidechaipr educt
of Sigma-Aldrich Corp.) dissolved in advance in 7 pl
balkX, NeHenethglihgr sdntie LDyh)maenesaddegeand al | owed
to react for 1 hour with ice cooling. One hour |ater,
ot hgosaachhvhdesyshannwas tbeuprptitie reonmbeepbrighilye
and allowed to react for additional 1 hour. The
SRBABEROACIBL UL EYN1Rab1oa8) echr Ot topertehani donchyiygel
filtration to obtain 7.3 ng of bronpacetam dyl
CRPEPUFORACSakPd o oPRREREERar FHER( RF) 2 Memggjlian high-

mannose type oligosaccharide chain, is preferable. 2n
oligosaccharide chain containing more mannoses, such as a

yeast high-mannose type oligosaccharide chain, may be



The obt ai ned bronmpacet am dyl hyal uronic acid
octasaccharide (2.4 ng) and a GLP-1 peptide wherein
36Arg of G.P-1 was substituted with Cys (SEQ I D NO
78) (1.5 nmg) synthesizedd mBynthesis Exanple 3 were
di ssolved in - 117 - 100 mM phosphate buffer (pH 7.5,
130 I'l1l') and allowed to react at 37C for 2 hour s.
ubbher BORIRE SONHUMiiahale g %1 o% £ de

confirmed by HPLC, thhe reaction so Irectly
cBYPhEChLEr & PaBYYi fibEal iANLRY blPéthEOhH%nt%ﬂﬁ%

UG 120" (C18, 5 ;AmM, (I) 4.6 x 250 mm gradient:
isetudieéon: 0.1% TFA water, B solution: 0.09% TFA/ 10%
water/90% AN 0.7 m/mn; 35 -+ 6098, 20 min |linear
tgeabighthatoosét i fME55: my of ol i gosaccharide chain

added GLP-1 peptide wherein 36Arg of GLP-1 was
[Babsuiauted with hyal uronic acid octasaccharide added

QIS (36Cys G.P-1-HA-8). [0191] Exanple 10 Synthesis of
OHhyal uroni ¢ aci d hexadecasaccharide (HA-16)
OG_P-1 peptide Hyal uronic acid
aogHari de (11.6 ng) obtained in Synthesis

Exanplg di ssolved by the addition of 35 j.ti of
wat er "Al of dinmethyl sulfoxide (DMSO . This
BHo vvasotreat ed vvlth 260 ng of ammoni um
nat ant s and then freeze-dri ed.
H@ t he pp duct, 5.5 ng of sodium
hydro nate ('ﬁ_%ﬁ er, and 10.2 ng of
br orm anhydri de oduct of Sigma-Aldrich

Corp.) di ved in advance in 5.1 vtl of

N, Ndlnethyl rnanlde (DVF) were added and allowed to

react for 1 hour with ice cooling. One hour |ater, the
apdaction systemwas returned to roomtenperature and

- 118 - allowed to react for additional 1 hour. The
theabigbnmaanoeeol Wds93ubj ected to purification by ge
filtration to obtain 8.7 ng of the foll ow ng
[EPeWBARetahi dyl hyal uronic acid hexadecasacchari de
(I'N1):on[Formula 18] |o-

NHAc NHAC
Q
O
*’éo%'
o]
7l
o]
© OH
[0087]
In the present invention, examples of preferable

oligosaccharide chains may include oligosaccharide chains-

structurally the same as (oligosaccharide chains having



- 120 - The bronoacet am dyl hyal uronic acid
hexadecasaccharide (11l1) (3.1 ng) and a peptide chain
synthesi zed in Synthesis Exanple 2 (SEQ ID NO 76)
(1.0 ng) were dissolved i-n &®0 nM phosphate buffer (pH
7.5, 190 41). After addition of a 10 mM aqueous
tris(2- carboxyethyl)phosphi ne hydrochl oride sol ution
thdOsddhé, £{PEsMHX HERs¥RSLELLO0VEH,LY LAACELAL s%%g for 8
hours. Since no.nore reduction i'n raw materials was
pobsetiedoby1tikbgether r enst bQ%a%@') ubh 9govascHhk-¢ak! y
subjected to purification by HPLC [ col um: SH SElI DO
chki 280wh €28, abedBdund! fodabp¥o2b@nmib goadi gant: A
solution: 0.1% TFA water, B solution: 0.09% TFA/ 10%
glmteptrO086 ANLD. Fumbnnbodi8s {&.609YBpl2Gopbnochanéde
gradient] to obtain 0.4 ng of oligosaccharide chain
cheing depcripegt ide" RERE eLET3BREaVol . GEP; 1Nmas3, Feb.
substituted with hyal uronic acid hexadecasacchari.de
18d8éd o935 pldgysacEPayigp. ¢hpinpoiegkipganpeeotiseveral
Séathe i S og 36Cys- hyal uronic ackd hexadecasacchari de
SPHAT 6 T QUAEHS IPRISHUpi Pde=nd EheFREL by BRoAECPAR dy|
hyal uroni ¢_agci d,hexadecasaccharide (111) prepared in
dﬁégﬁﬁﬁgglbn(iéglﬁﬁ)?aﬁa iaéggﬁg‘GLP-l pepti de chain
[?gggyesized in Synthesis Exanple 3 (SEQ ID NO 78)
.2°mg) were dissolved in 100 mM phosphate buffer (pH
7.5, 190 41). After addition of a 10 nmM aqueous
tris(2-carboxyethyl)phosphi ne hydrochl ori de sol ution
(36 41), the m xture was allowed - 121 - to react at
37C for 4 hours. After conplete consunption of raw
materials were confirmed by HPLC, the reaction
solution was directly subjected to purification by
HPLC [ col um: SHI SEI DO UG 120 (C18, 5 pm, (I) 4.6 x
250 mMm gradient: A solution: 0.1% TFA water, B
solution: 0.09% TFA/ 10% water/90% AN 0.7 m /mn; 35 -*
6098, 20 min |linear gradient] to obtain 0.3 ng of
ol i gosacchari de chain added G.P-1 peptide wherein
36Arg of G.P-1 was substituted with hyal uronic acid
hexadecasacchari de added Cys (36Cys G.P-1- HA-16).
[0193] Example 12 Synthesis of 36Cys-hi gh- mannose type
ol i gosaccharide chain (M) added G.P-1 peptide
Soybean powder (100 g) was washed twice with 500 nm of
acetone and twice with 500 mM of methanol to obtain-
61.4 g of defatted soybean powder. To the
obt ai ned defatted soybean powder (43.0 g), 430 m of
water and 4.3 g of Liquefying Enzyme T (a product of
HBI Enzymes Inc.) were added and allowed to react at’
70C for 19 hours wth stirring. The reaction solution
was separated into a supernatant and precipitates by
centrifugation (10000 G 10 min) to obtain 800 nl of
supernatant. To the precipitates, 430 nml of water and
4.3 g of Liquefying Enzyne T were further added and
allowed to react again at 70C for 19 hours. The
reaction solution was separated into a supernat ant



" - 122 - and precipitates by centrifugation (10000 G
10 min) to obtain 600 M of supernatant. The obtai ned
supernatants were conbined (1400 M in total). After
addi tion of 100 ml of 500 mM phosphate buffer (pH 7.0)
and 3.0 g of Oientase ONS (a product of HBI Enzynes
Inc.), the mxture was allowed to react at 50C for 19
? P th stirring. The reaction solution was
tered for renpval of insoluble matter, and the

filtrate wasemconcentrated to g volune of 400 m using
a rotaryygvagorator. The oata' ed solutLongmas
subjectﬁ‘ { rough &

& -'--|Eﬂn cut of f
of 1 K f# ni ﬁate TFF Capdiit @( menmbr 8B, ag product of

PALL Cord. ). - After t¥eatment for_g hours, 230 ni
of a sa@ |og that djd dgqt, pepetrate tihe nenbrane was
Co'i”v o 38 the colggg 5Bl ution, of 1 M

tri gRECLTE ;.er (pH &3 @, ng of sod vazi de and

€576 (a 'cy‘ ct of KAKE:
ELTD. ) wet@ added and &f%
ours. Jheg reaction ORYtion was
i of c"')“
flltrate was then concentrated to a volune df 100 n
using a rotary evaporator. The concentrate was divi ded
into hal ves,_each of which was fractionated using a
Sephadexy §2§3(4) 25 mm x 100 gm col um., Cﬂiy a
ollgosa:-%arzde chai n- COIgH] inung fracggén
col | ect eggany concentr at e o&obt ai n 2522 @ - 123 -
The obt &ifedgol i gosaccharfide #hai n- cofifiai nighg fraction
was dlss»‘veu by the add[j‘on of 21.0 f

423 5 ng of ““Acti nas

wat er 14.9 m of ethéfol . After Whi tion of 1.13 g
of rogencadfighat®e and 2.8 EnocOSu, t he
m X 1 owed ®feact at roo ature for
16 Br the U-cction 250-mL of al4Eone was
ady ‘and precipitates were Pfdtered

-:ter (4) 47 mm por & §i
. : Prant ec Toyo Kaisha, CEk ) .
| nSt1 ubl e matter remafning on the menbr ané: has
di ssolved in distilled water, collected, and
concentrated to a volume of 10 m or |ower using a
Lo/
rotary evapqgator The concenfrate was fragtionated

pDrane g

usi ng gqgephadex- G25 (4)1&~ n#n x 100 1¢' cgl um. An
ollgosag,haere chai n- cofgai n&ng fractigen was
col l ectzg& argd concentratsgck t ogjobt ai n s .
Thi agti on was furthefkgdi sSol ved i ng of
-ued wat er and fragtionated u3|-o an ODS col um
51QQC18, O5rThhyE 150
de chai- $38 ni ng s
awd concerfid¢ at ed to obt & g of a

4 ol i gegfitchari de chain. The Ntﬁi-purified
LFde chalh was purified by HP
o2 4@ X 250 nm el uent:
rate: 8.0 n1 nin] to obtain 13.0 ng of a hi gh-nmannose
? ]NhnSGﬂcNAcz ol i gosacchari de chain (M

ol 1 gosaccharide chain). - 124 - The obt ained Mb
ol i gosaccharide chain (11.0 ng) was dissolved by the
addi tion of 165 4 of water. This solution was treated
with 200 ng of ammoni um bi carbonate at room-
tenperature for 41 hours and then freeze-dried. To the
obt ai ned freeze-dried product, 12.5 ng of sodi um

hydr ogencar bonate, 110 4 of water, and 19.9 ng of
bronpacetic anhydride (a product of Sigma-Aldrich
Corp.) dissolved in advance in 10 4 of

N, N-di met hyl for mani de (DMF) were added and al |l owed to
react for 1 hour mnth |ce coollng Che hour Iater t he

T L e T e _.__l



0 HOI OH (b) The obt ai ned bronpacetam dyl M
ol i gosaccharide chain (b) (4.1 ng) and a G.P-1 peptide
wherein 36Arg was substituted with Cys (SEQ 1D NO 78)
(1.2 mg) synthesized in Syskhesis Exanple 3 were
di ssolved in 100 mM phosphate buffer (pH 7. 5 190 4)
After addition of a 100 nM aqueous
[%%lfézzlcar boxyet hyl ) phosphi ne hydrochl ori de sol uti on
the m xture was allowed to react at 125 - 37C
for 10 hour.s. After reaction, the reaction solution
was subj eched to purifi~cation by HPLC [col um:
SHI SEI DO U& 120 (C18, o pm, (1) 4.6 x 250 nm
; _..ei . 1% TFA water, B solution:
% AN 0 §‘?H/mn 35 -* 60%B, 20
3 obta Offv_Brrgof
$313pepti de wherein 36Arg
high- mannose “Lype M
' E 4R % NB) .

KAS
1GN2GN-NC, 23

HAe

HAC
1G2M-TNC, 11

1G2GN-8NC, 10
1GN-SNG, 14




di ssolved in DVMSO-water (4:1, v/iv, 1.5 nL). To this
sol ution, a DMSO solution (100 4L, 51.7
I'Anol ) containing a 0.52 Mglutaric acid-EDC m xture
(1:1, nol/nol) was added-areB stirred at room
tenperature for 1 day. The reaction m xture was
diluted with distilled water (1.5 nL) and then
[55§51i onated repetitively three tinmes by
st ze-exclusion gel filtration chronmatography (Sephadex
[fapZe,.3{1) 1.5 x 45 cm distilled water). After
freeze-drying, the follow ng asparagi ne-1inked asial o
ol i gosaccharide chain glutaric acid (c) (51.4 ng) was
obt ai ned (MALDI TOF Mass cagcul ated for [M+-Na] +
1891. 66, fdund 1891.78): -el26 - [Fornul & 20] HO 0 HO
NHA2 0 \GM 30 0 HOHO Hp §5ﬁ5 “
=2

ONC,

1S(3)2GN
25(3)-7NC

1S(3}-7NC, 29 .
1M2S(3)-8NC, 32 ‘

1S(3)2M-8NC, 28
1GN2S(3)-9NC, 31

[0091]



(2) Synthesis of asparagi ne-linked asialo
ol i gosaccharide chain glutaric acid
N- hydr oxysucci ni m dyl ester Ina 1.5-nL
Eppendorf tube, a DMBO sol i4on (25 4L, 11.0 lanol) of
0.44 M N- hydr oxysucci ni m de and a DVSO sol ution (75 :
4L, 27.6 4nol) of 0.37 MEDC were added to a DMSO (200
[fhblesS@hution of the asparagine-linked asialo
ol i gosaccharide chain glutaric acid (c) (17.2 ng, 9.2
fimol). Aftef stirring at roomtenperature for 6
‘hours, EDR t-*s i nactivated by the addition of DIT (5.7
ng, 36.8 WYiol) (G abarek, Z., Gergely, J. Anal.
Bi ochem 1829, 185, 131-135). This solution m xture

I ni ngritpe foll om ng asparagi ne-1inked asialo
ide chain glutaric acid
N—hydroxysn cinimdyl ester (d) was directly used in

sol y .,', x 12% - [Formula 21] HO NHA0 0 OH '79.. O

[0092]



HO OH (3) Synthesis of 26Lys-asialo oligosaccharide
chain Asn |inker-nodified Arg34GP-1(7-37) In a 1.5-nL
Eppendorf tube, DI PEA (4.8 1AL, 27.6 nmol) and the

0. 03 M sugar |inker reagentésprepared above (150 jilL,
4.5 linmol) were added to a DVSO (300 IIL) solution of
Lys26Ar g34G.P- 1(7-37) synthesized in Synthesis Exanple

4’ (SEQ LR Mo B0) d2. 0l O 53 | AR e 4 AL LI 111 g
et P the

at roomtenperature for ours, Feacti on was

ol 858t A8t BErDiet bBa dHdL &1 PR BEraP1 RULROYS 1 §8LHELRA (400
"AL) of 2l1lycine (2 ng, 26.6 inol). Fractions of peaks

chéifn hevengi anlinsBrostibcbufed VEanghid£cdt Ysuch an
coll ected by HPLC [col umm: Zorbax 300SB-CN, (l) 4.6 Xx

o2bQonsarchaatidienthafnsbhouluda: oDidgdo ThpabmtenicBacid. The
solution: 0.09% TFA/ 10% water/90% AN 1.0 m / m n;
01040%Byé0ugonin)addd- us60t Ber8ig0rafays| tnean
radient]. After freeze-drying, the follow ng,
Ogaﬂ9§a§§ aryde| FadsAcYhareye 3hacﬁtxéﬁlupﬁﬁémln@danﬁed

MGG UL (0] To) o5 oPLalnss, (LDl ge
d?zgg'ééfriéc%%gaéagggggyég,2§Lefegagly gi¥ ¥60_0 X
hexadecasaccharide, more preferably tetra- to
octasaccharide.

Examples of particularly preferable oligo hyaluronic
acid used in the présent invention include an
oligosaccharide chain having 2 (tetrasaccharide) or more
and 8 (hexadecasaccharide) or less of units each
"consisting of N-acetylglucosamine and glucuronic acid.
An oligosaccharide chain having 2 (tetrasaccharide) to 4
(octasaccharide) of the units is moré preferable, and an
oligosaccharide chain having 2 (tetrasaccharide) of the
units is most preferable.

Examples of hyaluronic acids preferably used in the
present invention include
oligo hyaluronic acid in the form of'tetrasaccharide:

[Formula 13]

HOOG HOHG 0 HOO HOHy
H%;SE;OH% 0 0, 1o 0 .
0
OH NHAc o HAC

. and



y-0-0 e c-22 ce-v-u -0-0 c'22gLo 1=-224" ciru-u 1-=

- 130 - [0195] Exanple 14 Synthesis of 30-Cys-disialo
ol i gosacchari de chain added exendin-4 A
39-residue peptide wherein€30Gy of Ex-4 was
substituted with Cys (12.0 ng) synthesized in
Synthesis Exanple 5 and bronpacetam dyl disialo

o0l §§0spchashde 4&)d (fnPEREAUEL AT oPTSHKAS ShERk £8be 0. |
Ltd.) (36 ng) were reacted in 100 mM sodi um phosphate
[bothera(pH 7.4) and 5 mMtris(carboxyet hyl)phosphi ne
(1 nm) at 37C for 1 hour. The reaction solution was

directly subjected to purification by HPLC [col um:
m%% ECI‘S‘!"S % g%’ 50'% E 250 Maewgr adi ent :
[ 0 < 10%
wat erf 90% AN 8 n mn; 35 -* 809B, '20 m n i nea
gradient] to obtain 10.6 ng of oligosaccharide chain

added Ex-4 peptide wherein 30dy of Ex-4 was
[QQP3tituted with disialo oligosaccharide chain added

0o LG8 el WP o e
o338k FETDLSAR PO s g o

08056 5L ey PEP! &Hsﬂgh%fwtaﬁéys e 3l i Was

substituted wth Cy .4 nmg, 0.72 gno synt hesi zed

ol DgSyat best SaEXanRie Standrganidi fRe(410cBPep¥REE used

di ssolved in distilled water (240 gL), ahd an aqueous
hdCEPnspéfétOnNto the same oligosaccharide chain added
site in the peptide, the same type of each constituent
sﬁgar in the oligosaccharide chain, the same order
wherein.the sugars are linked, and the same pattern of
iinkages between the sugars, when compared among the
glycopeptides, and means that the oligosaccharide chain
structure has at least 90%, preferably at least 95%, more
preferably at least 99% uniformity. The glycopeptides
having a uniform oligosaccharide chain structure have
constant quality and are particularly preferable in the
field such as pharmaceutical production or assay. The
proportion of uniform oligosaccharide chains can be
measured by a method using, for example, HPLC, capillary
electrophoresis, NMR, mass spectrometry, etc.

[0094]

In the présent in&ention, examples of preferable

oligosaccharide chain added GLP-1 peptides may include



- 131 - (100 nM 100 pL), bronoacetam dyl disialo

ol i gosaccharide (a) (10 ng/nL, 100 pL, 4.2 pnol) and
500 mM sodi um phosphate buffer (pH 7.4, 100 pL) were
added thereto in this ordere7 The m xture was al | owed
to react at 37C for 2 hours. The reaction solution was
directly subjected to purification by HPLC [' col umm:

AL (8 gl 8 o
58. 8% & FALEO%nMak et 4 9B Qs71”t6nh§ déécribgg%gatgg

mn linear gradient] to obtain 1.9

i0ki gosacgbsatgraghat ncﬁéﬂﬂﬁda%é’al@1§ @eﬁépéﬁdé@ eh8iing
26Lys of BI Mb1077 was substituted with disialo

theéi gegaenbar ode chai n added Cys (26Cys
Bl M61077-di si al o) (MALDI TOF Mass cal culated for [M
H{ aveklape Gikp - 657 8.- Thr 1 { -k . 55A81 -8 r 1 | (AGY ) - Badnplser, -
16 Synthesis of 30Cys-Mb oligosaccharide chain added
SexendiyAd Leuzo-Chug9 Clagi dilknx ebﬁﬁdaepames diys:30GLy2of
Ex-4 was substituted with Cys syntheS|zed in

PRgHdSes Bamplers - &ﬁ&ﬂ‘ﬁ@:@lﬁoﬁﬁﬁ@é AT B~ GLlya
(53 2Roi0her e SRBCt bauhataSham sod: um phosphare buffer
iy G v A R AR BN & et

L

TorRdiephy . A solution: 0.1% TFA water, - 132 -
sol ution: O. O9@6TFA/10@6mater/90@6AN 0.7 m/mn; 35 -*

509B(b20 18Set i aedr3exesliend | ed&h 0bhIes Hi OubedOwDEn

ol i gosacchari de chain added Ex-4 peptide wherein 304y
dobi&Xe4ohhigosabshatritiedchaih hogbdnmapsosexthypeeMd) (SEQ

ol i gosacchari de chain added Cys (30Cys Ex-4- M)
IPMIC233BB62N54097S MALDI TOF Mass cal cul ated for [M

(aver age) +H1+5504. 74, found 5506.85). [0198] Table 5

bel olPEhoRC MG aRécl PRl crife ¢ami DFubeH hased Witk he

oI| osaccharide chain added GLP-1 peptides obtained in

AERY PegligPﬁaféha[fEﬁ@9fh?ffﬁbﬁéd§}i EXampE%aTP26, 810 §EQ
1 Rol- g% slal o Cal curatedi br C23110011620r n52

(b4) 22Gly and 36Arg are each substituted with
disialo oligosaccharide chain added Cys (Example 4) (SEQ
ID NO: 57);

(b5) 30Ala and 36Arg are each substituted with
disialo oligosaccharide chain added Cys (Example 5) (SEQ
ID NO: 58);

(b6) 30Ala is substituted with oligo hyaluronic acid
tetrasaccharide (HA—4)‘addéd Cys (Example 6) (SEQ ID NO:

59);



[1,44-1:11. 7828.1 found. 7828.8 Exanple 2 18, 36Cya
GLP1411s1al0 Calcurated for CrotilitanOrto82 1wm41l).
7841.1 found. 7845.3 Exanple 3 22;50cy, G 2-1-dislaio
Cal ourated for CauffigoNO40sSt Og+H 7060.9 found.

(b7) 30Ala is substituted with oligo hyaluronic acid
octasaccharide (HA-8) added Cys (Example 7) (SEQ ID NO:
60) ;

| (b8) 36Arg is substituted with oligo.hyaluronic acid
tetrasaccharide (HA-4) added Cys (Example 8) (SEQ ID NO:
61);

(b9) 36Arg is substituted with oligo hyaluronic acid
octasaccharide (HA-8) added Cys (Example “9) (SEQ ID NO:
62) ;

(b10) 30Ala is substituted with oligo hyaluronic
acid hexadecasaccharide (HA-16) added Cys (Example 10)
(SEQ ID NO: 63);

(b1ll) 36Arg is substituted with oligo hyaluronic:
acid hexadecasaccharide (HA-16) added Cys (Example 11)
(SEQ ID NO: 64); |

(b12) 36Arg is substituted with high-mannose type
oligosaccharide chain (M55 added Cys (Example 12) (SEQ ID
NO: 65); and |

(b13) asialo oligosaccharide chain added Asn is
linkea to 26Lys via a linker (Example 13) (SEQ ID NO: 66),
and |
further include:

(b14) an oligosaccharide chain added GLP-1 peptide
having the sequence of |
H-Hisl—Gly;—Glu3-Gly4—Thrs—Phee-Thr7—Sefg—Aspg-Leulo—Serll—
Lysi12-Glniz-Met,4-Gluis-Glue-Gluys-Alagg-Valyg-Argso-Leus; -

Ph822— 11623 —Gl'U.24—Trp25—LEU.25—Ly527—Asn28—GIY29—GlY3O-PrO31‘



7980. 6 Exanple 4 22,36Cys. G.P-1-distalo Calcurated
for CsofientNa On St 111.44-11). 78758 found. 7878.8
Exanpl e 5 8088Cya ClI X. 1-disialo Cal curated for

Cot al ool si st On5r | M+1-13.- #81- 8 found. 7860.4 Exanple
6 30Cys 01...P.141.8-4 -

Ser;;-Ser;;-Glyss-Alajs-Pross-Pros,-Prosg-Seri-NH, (SEQ ID
NO: 50, exendin-4) wherein

30Gly is substituted with disialo oligosaccharide
chain added Cys (Example 14) (SEQ ID NO: 67);

(b15) an oligosaccharide chain added GLP-1 peptide
having the sequence of
His7—R28—Glu9—Gly10—Thrjl—Phelz—Thri3—Sexi4—Aspls—Valls—Ser17—
Serig-Tyrig-Leuz-Gluz1-Glyas-Glnys~-Alas -~Alass-Lys,e-Gluy, -
Phezg—Ile294A1a30—Trp31—Leu32—Val33-Lys34—R235-Arg35—NH2
wherein R2 represents d—methylalanine (SEQ ID NO: 52,
BIM51077) wherein

26Lys 1s substituted with disialo oligosaccharide
chain added Cys (Example 15) (SEQ ID NO: .68); and

(b16) an oligosaccharide chain added GLP-1 peptide
having the sequence of ‘exendin-4 (SEQ ID NO: 50) wherein
30Gly is substituted with high-mannose type
oligosaccharide chain (M5) added Cys (Example 16).

[0095]

The oligosaccharide chain added GLP-1 peptide of the
,preseﬁt invention canAbe produced by incorporating an
oligosaccharide chain addition step to a peptide
synthesis method known by those skilled in the art. For
oligosaccharide chain addition, a method using reverse
reaction of an enzyme #ypified by transglutaminase is
also usable. Howeﬁer, this method presents problems such
as a large améunt of necessary oligosaccharide chains to

be added, complicated purification after the final step,



Cal curated for Cual tuNat & oS D14+1-13. 4201.9 found.
4203.5 Exanple 7 300ya G.E41. 1LA. -8 Cal curated for
Cradi ttoNeORS 11.4+10. 4960.1 found. 4981.9 Exanple 8
360yr G P-14f.8.-4 Cal curat’®d -f or CroEi taNsoOQt 08

| 114+111.

limited sites to which oligosaccharide chain is added,
and limited types of oligosaccharide chains that can be
added. Theréfore, the method is not practical for large-
scale production such as pharmaceutical production,
though it may be used in synthesis in small amounts, e.g.,
_for assay use.

[0096]

A process for conveniently producing the
oligosaccharide chain added GLP-1 peptide of the present.
invention and for étably producing oligosaccharide chain
added GLP-1 peptides having a uniform oligosaccharide
chain structure is specifically exemplified below by a
process for producing an oligosaccharide chain added GLP-
1 peptide by using oligosaccharide chain added Asn as an
oligosaccharide chain added amino acid and utilizing'a
peptide synthesis method known in the. art such as solid-
phase synthesis or liquid-phase .synthesis (Process A) and
a process for producing an oligosacéharide chain added
GLP-1 peptide which comprises producing a peptide wherein
any amino acid of GLP-1 is substituted with cys,
according to a peptide synthesis method known in the art
aﬁd then adding an oligosaccharide chain to the Cys
through chemical synthesis (Process B). A process for
producing an oligosaccharide chéin‘added GLP-1 peptide
“having an Qligosacchafide chain added amino acid wherein
the oligosaccharide chain is linked to the amino acid via

. a linker and the linker contains an amino acid at the



4118.8 found. 4118,3 Exanple 9 360yr G.P-111.8.11

Cal eurated for CroifiscoNttOos3 fitl+1.11* 4875.1 ‘
found, 4876.0 Exanple 10 &We 01.1,-11.1116 Col curated
for Csol 1aa000133.5 pli.la.718476.8 found, 8477.8

terminal bound to the oligosaccharide chain is
exemplified by a process for producing an_oliéosaccharide
chain added GLP-1 peptide which comprises first binding
one end of é linker to oligosaccharide chain added Asn,
then binding an N-hydroxysuccinimidyl group to the other
end of the linker and reacting the N-hydroxysuccinimidyl
group with the side chain gmino group of the Lys residue
of a GLP-1 peptide (Process C). Those skilled in the art
can produce various oligosaccharide chain added GLP-1
peptides with reference to these production processes.
The oligosaccharide chain added GLP-1 peptides thus
obtained andAproduction processes thereof are very useful
particularly in the field of pharmaceutical production.
Two or more of these Processes A to C may be performed in
combination. For synthesis in small amounts, e.g., for
assay use, these processes may also be combined with

. oligosaccharide chain extension reaction catalyzed by
transferase. The Processes A an B are described in the
pamphlets of WO 2004/005330 (US2005222382 (Al)) and WO
2005/010053 (US2007060543 (Al)), respectively. The
disclosures thereof are incorporated herein by reference
in their entirety. Production of oligosaccharide chains
having a uniform oligosaccharide chain structure used in
the Processes A to C are-described in the pamphlets of
W003/008431 (US2004181054 (Al)), WO2004/058984
(US2006228784 (Al)), WO2004/058824 (US2006009421 (pl)),

W02004/070046 (US2006205039 (Al)), WO2007/011055, etc.



Exanpl e 11 880ys OLP-1-15A-18 Cal curated for
CostirstoNnQGtoeS if,f+lii+ 8391.5 found. 6394.1
Exanpl e 12 noys npg |l e Cal curatad for Cuoll noNnGCse8
MA4- 1134 4575.0 found. 45782 Exanple 13 281lyr

atial o- Asnl i nker dal curated for

The disclosures thereof are inéorporated herein by

reference in their entirety.
[0097]

Process for producing oligosaccharide chain added GLP-1

"peptide (Process A)

First, (1) a hydroxyl group of a resin having the
hydroxyl group and a carboxyl group of an amino acid
having amino group nitrogen protected with a fat—soluble
protective group are subjected to an esterifying teaction.
Since the amino group nitrogen of the amino acid is
protected with a fat-soluble protective group, the
hydroxyl group of the resin is reacted with the carboxyl
group of the amino acid, with self-condensation of the
amino acid prevented.

Next, (2) the fat-soluble protective group is
removed from the resulting ester to form a ffee amino
group,v

(3) the free amino group is amidated with a carboxyl
group of a desired amino adid having amino groﬁp nitrogen
protected with a fat-soluble protective group,

(4) the fat-soluble protective group is removed to
form a free amino group, and

(55 the steps (3) and (4) are repeated at least once
to thereby obtain a peptide having a deéired number of
desired amino acids as linked and having the resin
attached to one end thereof and a free amino group at the

other end thereof.



CraHanN4oOot 114+10. 5238.35 found 5238.1 Exanple 14
‘ways Ex-4-distalo Qalcurated for Csral faxNer0llaS
MD- | Q+ 5493. 68 found 6494. 83 Exanple 15
243Cyr-E11151077-di si al o -Calacur at ad f or
Orairs4NdsAi S n8+11. 1+ 5578. 72

Next, k6) the free amino group is amidated with a
carboxyl group of the asparagine portion of an
asparagine-linked oligosaccharide (oligosaccharide chain
added asparagine) having amino group nitrogen protected
with a fat-soluble protective group,

(7) the fat-soluble protective group is removed to
form a free amino group,

(8) the free amine group is amidated with a carboxyl
group of a desired amino acid having amino group nitrogen
protected with a fat-soluble protective group,

(9) the steps (7) and (8) are repeated at least once, .
and

(10) the fat-soluble protective group is removed to
form a free amino group and thereby obtain a glycopeptide
having a desifed number of desired amino acids as linked
and having the resin attached to one end thereof, a free
amino group at the other end thereof and an
oligosaccharide chain added asparagine at an intermediate
position. ‘

(11) The resin is cut off with an acid, whereby a
glycopeptide can be prepared which has an oligosaccharide
chain added asparagine at a desired position of the
peptide chain thereof.

[0098]
| Alternatively, the oligosaccharide chain added
asparagine can be introduced into.an end portion of the

peptide chain.



found 5578. 74 Exanple 16 800ya Ex..4-M Cal ourated for.
Cose3el | gt 40Gs09 13, 11-1-13+ 5504. 74 found 5506. 85
[ 0200] Conparative Exanple 1 - 133 - A
sol i d- phase synthesis col-umua was charged with
Am no- PEGA resin (100 ilnol), washed thoroughly wth
DCM and DMF and the resin was thoroughly swollen with
[ 4- hydr oxymet hy1- 3- met hoxyphenoxybutyric acid

) (0.25 nmmol ), TBTU (0.25 nmol) and

N ot s SO g (9. 25 IR )y e o S78) VSekid 1 PV (2

m), |loaded to the Tol umn, and S room

r&SIRERAY UAE ﬁ?&réDl\E@Uﬁ§efJﬁef5§SbBl‘ﬂ@3 W@%Eeg nthesis.
t hor oughl y™ wi and DCM to obtai n HWB- PEGA resin

Extmphevast useding asabledapbaspihor pechi gdephaseproduct
synthesis. [0201] Froc-A@y (0.50 nmol ), NMSNT

of (M&bckhpl Yangdrasehhyproddarobé {1@r3K), "HEPA-REGR resin
di ssolved in DCM (2 m ), |oaded to a solid-phase
E?ﬁ@h@%l@fcﬁenﬁh)anﬁtstlrred at 25C for 3 hours.

02021
[0100]

All amino acids are usable as such. Examples of
amino acids usable are natural amino acids such as serine
(Ser), aspéragine (Asn), valine (val), leucine (Leu),
isoleucine (Ile), alanine (Ala), tyrosine (Tyxr), glycine
(Gly), lysine (Lys), arginine (Arg), histidine (His),
aspartic acid (Asp), glutamic acid (Glu), glutamine (Gln),
threonine (Thr), cysteine kCys); methionine (Met),
phenylalanine (Phe) tryptophan (Trp) and proline. (Pro).
[0101] ‘

Examples of fat-soluble protective groups are 9-
fluorenylmethoxycarbonyl (Fmoc) group, tert-
butyloxycarbonyl (Boc) groﬁp, benzyl group, allyl group,
allyloxycarbonyl group, acetyl group and the like, which
are carbonate-type or amide-type protective groups.lThe
fat-soluble protective group, e.g., Fmoc group, can be.
introduced by adding 9-fluorenylmethyl-N-succinimidyl
carbonate and sodium hydrogéncarbonate to the
contemplated compound for reaction. It is'preferable to
conduct the reaction at 0 to 50 DEG C; preferably at room

temperature, for about 1 to about 5 hours.



After stirring, the resin was washed wth DCM and DW.
Froc group was renoved by using 20% pi peri di ne/ DMF
solution (2 m) for 15 mnutes. After washing with
DMF, ami no acids were seguerfti-al |y condensed in
accordance with the nethod shown below to extend a
peptide chain. [0203] The am no acid having an
[m@% group protected with Fnoc group was dissolved in
]1 After addition of 0.45 M HCTU. HOBT/ NMP
(0. 4I‘1{€T‘%lﬂové hn i85 Léléld"g:am XS Yescd Qaded- Cb. afat-

sol i d- phase synthesis colum. Subsequently, O.
s&LIEPE NMPo £ 8c 81 vadd ol sbprderd hethbe deséﬁf}bed above
sol i d- phase synthesis colum. After stirring at room
Thenpesat upeotect@d amimb escitiheanebénthase wvashelanieh
DCM and DMF, and Fnoc group was renoved by using a 20%
cpiper¢dahey DMEXaop Le $ oar¢ 2Fmby - Ser, 1BmatT niges. Fibisval,
operation was repeatedly perfornmed using an am no acid
Fpeot ket edFWPE hI FaocFaeoudl#0. Bnarolyri oFsequeéhyi aFngc-
condense am no_aci ds 04 Fnoc-d y
L¥foctBegr#b9) , FERD Hﬁfy,E@ﬂ% AEQS(@E@? G%HDCFWQF Gln,
Fwoc eu, _Fnoc- Tr p( Boc% Fnoc- ﬁ c-11e, Fnoc-Phe,
U(ET%ESCY%nDEm? S%%ﬁC)Fm@ﬁDE ﬁlaFm?ﬁngﬁpaand
\Eggcp n(Trt) Froc-Ady, Fnoc-d u(OQBu), Fnoc-Leu,
yi(tBu), Fnoc-Ser(tBu), Fnoc-Ser(tBu), Fnoc-Val,
Eg@gl Asp(Qt Bu), Fnoc-Ser(tBu), Fnoc-Thr(tBu),
nmoc- Phe, Fnmoc-Thr(tBu), Fnoc-Ay, Fnoc-G u(QBu),

FDoy i 8y Akl FBcs H SifiTEd )c s By disehAs ddve, & 0o
acids protected by Frnoc group to obtain a 31-residue

cpapbhgdet 0bn agents such as 1-mesitylenesulfonyl-3-nitro-

G y-Arg(Pbf)-dy-Lys(Boc)-Val -Leu-Trp(Boc)-Al a-11.e-Phe
1; 5 a4t xrBayeolys(BONT) Al didyailGhekYiltarbbyi Ghiuder BDrchednd

-Tyr(tBu)-Ser(tBu)-Ser(tBu)-VaI -Asp(Qt Bu) - Ser (t Bu) -
dTheOpBopy Pherbhdi iBuje A(PIBLT] O Bop- Abhydirst{@igt) (SEQ

D NO 74) on a solid-phase resin. [0205] After
cméﬁnﬁgtwnhamaha pREd LReapedmpuefupfalehp 26 HL%

Il nol of the 31-residue peptide was transferred to an
PEEB@HGBPY £ubg. 5[ BbB6] Paseqdagn. 1wt ofpanypmipRegcid.
[FEB n having a peptide fornmed thereon was partly taken

a'solid- phase synthesis colum: Trifl uoroacetic

aC|dTh¥ﬁé§£er1% E%% %ﬁ%tgbé 13 gg%&@?lrrggga?g§gb%§aﬂy

the résin was soaked

pﬁﬁeﬂﬁ agu&@s&ﬁr §090€k§mFIQe &ﬁ%bnamgélﬁaggﬁsgebﬁolu

tion and the reactTon sol ution was ncent rated

WH§H§ﬁgr eHUCedsPheasthea Eegvegs.ubhanghégaaﬂesrw@admg a
purified by HPLC (Cadenza colum C18 100 x 10 mm
sdevelioni 8g aalivienhcAd Onld sgueeus TEAtmel wkken,. B

0. 19%FA acetonitrile:water=90:10, gradient A B=95:5 -*
Ekafipledboffi spli’kawsr be: wdsBing/ aAre) dimebhtyafpraiRide
[0207] Synthesis Exanple 1 Synthesis of oligo

(RYED ur @npropendlol ngobudehear cdorhden etc. Epaplesyof
of hyaluronic acid (a product of Shiseido Co., Ltd.,
SQVEPR§E #@Feé&ﬁéplﬁépghﬁmlmozee1Q§O?relé@mﬁFhUﬂ

H;Etat bytfer (pH 4) was Sded and the m xture was
siefPxdter \BYSHhe i PMEY SEEFOYILGRS BPLEFigRdi £F6n dhe2. 5

S PuohE CaRn R R A Rb o R haCbef Con P oreBiy AF

37C for 2 days. This solution was concentrated and
then di'ssolved again in 45 m of acetate buffer (pH
4). After addition of 4.5 kU of hyal uroni dase (a
product of CALBI OCHEM Bovine Testes-derived), the
m xture was allowed to react at 37C for additional 2
days. The reaction solution was fractionated using
ultrafiltrati on nenbranes with nol ecul ar wei ght
cutoffs of 3 kDa and 1 kDa (products of - 136 -



MIllipore). After freeze-drying, 268.4 ng of

hyal uronic acid fractions with a nol ecul ar weight of 1
to 3 kDa was obt ai ned. Si nce the obt ai ned

hyal uroni c acid fracti ons viiga - a nol ecul ar wei ght of 1
to 3 kDa contai ned several kinds of oligo hyaluronic
aci ds, preparative HPLC was perfornmed for separating

raeﬁewﬁg@rgug uasahg ggaéof 588%&0% wbgbsa

r m5|g wer e di ssol ve

pEEBLLaBIPUALOGE m@tﬁinaeesfeacabeaatgd hBuggvera
portions by HPLC purification [colum: Shodex Asahi pak

[bEH2R3I90 20F 9 tm (I) 20.0 x 300 mm nobil e phase: 180
mM NaH2PO4 aq] to each elution peak. The obtai ned
fracrreisxah&ysckh&ﬂdmmbigtg@lhydf¢xy&igmoapdremaining
freeze-dried to obtain oligo hyaluronic acids’
opt eheasattfiaphdeet atothadetamacihanidbylathd, yifold of
each_oligo hyaluronic acid is shown bel ow. [0208]
eEﬁmséehyaPEhoﬁPetaeuanhééraéacéﬁarpaﬁpzzgs my (tR=10.0
%E A igo hyaluronic acid hexasaccharide 51.1 ng
11.8 mn) Aigo hyaluronic acid octasaccharide

3@:;% TRk %@%%ﬂé’&%ﬁé"&ﬁ%@ FgEoved, for
e%'ﬁ‘%&/‘{*o% A L SREAEPRIEN Y Beod. "EAEEE b LBy o

bz 8Bl GFB3Y érﬂﬁﬂﬁe mor bQQnE EﬁﬁonTﬁlécthatment
exadecasaccharlde 471 ng —36 m n) digo

1ayabﬁaqat@da%§afeeagm§caﬁaeﬁaagkageac@ B8 Gt Bodvefit.
mn) [0209] nt hesi s Exanpl e Synt hesi s of peptld

Exbepees poSkblosnd ababllP- AreapMsOsubSIF,t nkedanbllh etc.
Cys
[0107]

The reaction of amidating the free amino group with
a carboxyi group of a desired amino acid having amino
group nitrogen protected with the fat-soluble group is
conducted, preferably in the presence of an activator and
a solvent.

[0108]

Examples of useful activators are
dicyclohexylcarbodiimide (DCC), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide / hydrochloride
(WSC/HC1), diphenylphosphorylazide (DPPA),
carbonyldiimidazole (CDI), diethylcyanophosphonate (DEPC),
- diisopropylcarbodiimide (DIPCI), benzotriazole-l-yloxy-

trispyfrolidinophosphonium hexafluorophosphate (PyBOP),

l1-hydroxybenzotriazole (HOBt), hydroxysuccinimide (HOSu),



A sol i d- phase synthesis colum was charged with

Am no- PEGA resin (100 | Anol) (product of Merck),
washed thoroughly w th dichi oronethane (DCM and DWVF
and the resin was thoroughlyy swollen with DV

4- hydr oxymet hyl- 3-net hoxyphenoxybutyric acid (HVPB)
(0.25 mmol ), TBTU (0.25 mmol) and N- et hyl nor phol i ne

SRRt tal e LD Dbl LT
BB Rzothea Bt BRI Rad RO R i Y
,péakaﬁc§8§§ghéaals?F;B:gg&;eggxggbsahgft&9§%ghe-1-y1 -

1Nmreghyl t8’(:Qé&@l:ﬁyﬁ.Qréﬁ@uﬂnﬁékai*@ﬁ%r@bﬁégbﬁﬁge' QHQ@M (20-
m), loaded to a solid-phase synthesis colum and

(St aeaBEnabL 2567606 -3-hoNrs, 1,3, 338et ramet AL Li@bnium -
stirring, the resin was washed with DCM and DVF.  Fnoc
hgxafipuwaspheaphedaby WEATMY) 208 pepebidiaebDyF1sQluti on
(2 M) for 15 mnutes. After washing with DVMF, am no
- laédi ds3weebravgtbrlnaphjusohdensédupnohoretdatT8TWI t h3, 4 -

t he nethod shown bel ow to extend a peptide chain.
dEbydyp-3-hydradiahrAsCati A RabPRgoaniamine dPbhp) -
%rﬁéfcted Wi th Fnoc group was dissolved in

hyl pyrrolidone (NWP) (1 n1) After addition of

M HCTU T/ NVP the respliin ] Xture

Sadddt ¢{%350+ &%ﬁ%sﬁn tHEQYRE ¢ # %ﬂtg 2

P ( I dded to

e§H9§§gFﬁgE Yorls &ML PEAC BP0 ( Qs IR L 02 S 30

€ SO e synt SI'S CO rs ng at

p?c@@@‘r%cﬁeﬁ_at:wg E&ﬁlgglghegt eEaSEBe heéhnaﬁ@giov‘@élfad

, and Fnoc group was renoved by using
hévZQ%bﬁmEﬁblngQbDNEt§@th|?Bo€8cEEH W9tnla FhEULBSuble
Thi s operation was repeatedly perfornmed using an am no

paotdcpiotegiedpwith Fnoc group (0.5 nmol) to
sequentially condense am no acids. [0212]
[PAdeid y, Fnoc-Arg(Pbf), Fnoc-dvy, Fnoc-Lys(Boc),
Frmoc-Val , Fnoc-Leu, Fnoc-Trp(Boc), Fnoc-Cys(Trt),
FnDcEX%mP¥%®cOﬁh@Seﬁ%%cSQ§YQn}$hgreFﬁM&OLy@MBDCmethylene
Fnoc- Al a, Fnoc-Ala, Fnoc- G]ngTrt Frnoc- d
CbﬁﬁEléﬁu(GfBu)ItFﬁﬁc@éﬁlrFﬁo h#ythBu¥eaFﬁé@nS§ﬁ(tBu)
c- Ser,(tBu Frmoc Val Bu), Fnoc- Ser(tBu),
CERBECTRR( FBUp, CPnOOPHES FoBrehFERBly SEnGeon y.

CERREFSHULE Oeby, G g PRLLBIRE LA vere et

af} he'ES?%%%§E%?yg%ys?§§E3Q%aﬁgﬁeu TthB §'8§1F?1?)-H

( (Bec T
Ryt (TB) T oer (1 By Loy (Bl TVl AER L B TEE: 1
descthbetiBapolPBe- Thr (tBu) -3 y-Ad u(Q Bu) - Al a- Hi S(Trt) A
(SEQ ID NO 75) on a solid-phase resin. [0213] The
[obtajned resin having a peptide forned thereon was
partly taken in a solid-phase synthesis col um.
Tri fThorpzceide ctatnh Wwatent dEPSEfemBhe 2rdsiR, 5) was
added such that the resin was thoroughly soaked and -
pseferablut byoantreapeeatuvethopn3apddr sSExampleesph aasds
repoved hy filtration and the reactlon sol uti on was
t@oHEeHF?gt@HeuﬁaéﬁlPQHaééﬁtbFe§§aﬁe TThe  r BY¥OFOPAY
£ eS|d urified by HPLC [col um: SH SEI DO UG 120
EEiﬁl Eﬁ? ?# 20 x 250 nm gradient: A solution:
0. 1@6TFA mater B solution: 0.09% TFA/ 10% wat er/ 90% AN
8.0 " m/mn; 35 - 6098, 20 min linear gradient] to
obtain a 31-residue peptide wherein 30Ala of GLP-1 was
substituted wth Cys (SEQ ID NO 76). [0214] Synthesis
-Exanpl e 3 Synthesis of peptide wherein position 36 of
GP-1 was substituted with Cys A sol i d- phase
synt hesi s columm was charged with Am no- PEGA resin
(100 tanI) (product of N@rck) washed thoroughly with

o oy R A~ 1  a



- 140 - resin was thoroughly swollen wth DW.
4- hydr oxynet hyl- 3-nmet hoxyphenoxybutyric acid (HVPB)
(0.25 mmol ), TBTU (0.25 nmol) and N-et hyl nor phol i ne
(0.25 mol ) were dissolved7an -DMF (2 nml), loaded to
the columm, and stirred at roomtenperature for 4
hours. The resin was washed thoroughly with DVF and

0 obtain HWB- PEGA resin, which was used as a
sol1d phase for solid-phase synthesis. [0215]
Fnocy 3&& &% 180 NaviIVRNE { O 205 MBkd éﬁ%bosacc%%ii%%

Nret hyl i azole (0.375 mol) were dissolved in
chhln é@@@@daépaﬂaéﬂhég Phageqe¥nt-Baspsseel diNoandhe
stirred at 25C for 3 hours. After stirring, the
pepsidewasavastigdrabf hcdNbangrOpkre8nbe guOUALMESadding
renmoved by using 20% pi peridi ne/ DMF solution (2 nml)
therstiSpn fiut e§. cahs eng washdagiont heDvEenatthaofaeedamino
were sequentially condensed in accordance with the
IRErRodt shenPeRt ode t @ xa emdrhopept fdeuehafnthp0216]
The ami no acid, having an am no group protected w_th
a%ﬂ%Eag+B%ppaﬁElaPs§6|@%dO%hgﬁﬁﬁﬁFH9F59?r6Pﬁaanéd@ﬂwp)
%ﬂ% % ﬁ addition of 0.45 M HCTU. HOBT/ NWP (0.4
F§91the ?%%B?t?ﬁbnﬂ1§¥398 RéErPSEBeBrPBeﬁted with a
I e ubseque ntI
FAF pRREE (oTEERaETYE S8 U e BRENEEER () pRicEemoving
n S t t t rg
St ’fnéﬁﬁ?%%”ﬁrﬁéé%géﬁ TEeL R SRR BERF LA R,
280p PN OUP Mafke Shoyedsd 2 .
gplperldlne/DI\/F solutloﬁﬁ%ﬁ n ) ?or ¥%£ﬁ$ﬂ%tig £€Q5t ewo
konesabfoalmgssaeanatedéycnaiﬁoa&aéduaspgraglﬁabnataald
protected with Fnoc group (0.5 nmol) to sequentially
desndedspoaifit honaof dshe [ p@pFide chakEnoeh&k¥of can also be
Frmoc- Cys(Trt), Frnoc-dvy, Fnoc-Lys(Boc), Fnoc-Val,
pFﬁperEQubyFnecnqrp(@@ﬁﬁerénbcoALQQSEnuharhée Ehaanphéded
Fnoc- G u( O Bu), Fnoc-Lys(Boc), Fnoc-Ala, FnocAla,
agppEadA€Irt), Fnoc-dy, Fnoc-d u(Q:Bu), Fnoc-Leu
Frmoc- Tyr (t Bu), Fnoc-Ser(tBu), Fnoc-Ser(tBu), Fnoc-Val,
(Bl Asp(t Bu), Fnoc-Ser (tBu), Fnoc-Thr(tBu),

ok S SRERTIRE L g [ H el 6T et Bcot IS ERTrpATLce

cﬂ&&ﬂ. aﬁ&%‘eﬁéﬁgr%lﬁg"&t9£°H8s39e8b£>8 edoRloeshdue

S ( ) pNa p{.Bo P
Pga*‘a% R B e e e e (Y A
flﬁﬁl(égébsse&(éBU)1§§Eé£§U%fV€hEA§E@§FBWb Sshat$@b% the

Thr (tBu) - Phe-Thr (tBu)-Ay-d u(QBu)-Al a-H s(Trt EQ
st&p NO) &F) catsangohindaabasa b@&W@en[QBéskree ath@
obt ai ned resin having a peptide fornmed thereon was
gpanpl gntlakenarboay3obrduphasethgntbpairagéakupbrtion of
Trifluoroacetic acid: water: TIPS (= 95: 2.5:. 2.5)
apaglaggedcshahidrarhahe pdded aa9arhgnuaghaylsgaamdno
and stirred at roomtenperature for 3 hours. The resin
9%@§Pr@ﬁﬁveaeByPFPFFFE?ﬁow1Ehdatﬁétréaépbéﬁ BEPLEFSAVE

was concsntr under reduced pressure, The resultlng
groyRy 2ntedifue mé§mBVFP9|EBeb§aﬁpﬁelﬁééFuHﬁOtSHFgEﬁDo

%%?1290( %8m5 %?mé é 250 nmm gradient: A

IEGHEL FenF o0 13@?ﬁ Fapo %rSBPutuon 0. 09% TFA/ 10%
¥ay 25/9096AN 8.0 m/min; 35 -* 6098, 20 nmin |linear
gradient] to obtain a 31- residue peptide wherein
36Arg of GLP-1 is substituted by Cys (SEQ ID NO 78).
[0219] Synthesis Exanple 4



Synt hesi s of peptide wherein position 34 of GLP-1 was.

substituted with Arg A sol i d- phase synthesis

col um was charged with Ami no-PEGA resin (100 Il nol)

(product of Merck), washed thoroughly with

di chl oronet hane (DCM) and DMF and the resin was

t horoughly swollen with DVMF. 4-hydroxynet hyl-

3- MU 5 ' : AT . TBJ.

(O%% B and%%‘@#&%ﬁﬁo‘?%@%&%ﬁm ) daid Hddea
ashssesved 4 EWE ¢ 2cainind vadef be phepsetynBy and

stirred at roomtenperature for 4 hours. The resin was
peasbedi hdotioegbt yp M1 h EVFsapgebEMEP bt 8b8e HVPBi REGA

resin, which was used as a solid phase for solid-phase
reyothesj sa hP@26ky1l groupnof- & yesinS8ndmal FarbBiifl

(0.50 mmol ) and Nmet hyl i m dazole (0.375 mmol) were
gubysob ¥ ethe nasoM {2ine ) porbadndofoan sbigdsphabaride

synthesis colum and stirred at 25C for 3 hours. -
chagn._added appa¥yasineripaginghamiesi araEs RaSKedeRith

DCM and  DVF.. Fno roup- was renoved. by using 20%
PEPper 1O i EVFR o7 b PO oS nPFOFBF L 188 niRarEs inaFpefl of
washing with DVF, am no _acids were sequenti all .
RS EREbAarBents BhoPRen b ROE oA CLERGuHi bb
2 CELENG, R,BFRU LS. ChRID. (028 1o uilfie MO0 Bl dcep

having an amno group protected wt noc group was
(6] SR, VEH ha “h8€t9¥'PM&EHEkd§P§f%§%E%.(1 m). After

add t1on of .45 M HCTU. HOBT/ NP (0.4 fmol), the
[pesylting m xture was | oaded to a solid-phase

synt hesi s col unm. Subsequently, 0.9 M DI PEA/ NWP (0. 8

ol In vesi sadated, tan tdiel goda celphasae syid hesadded! eop-1
After stirring at roomtenperature for 20 mnutes, the
pepsidewasbabshetedi &ah DONeandeBDVBpsahdoRnadtyr oup was

renmoved by using a 20% pi peridine/ DM solution (2 m)
olpgogacanpuies. cltais agdedt ASn was bepektadhed.

erformed using an am no acid protected with Fnoc
[g%ﬁb (0.5 mol) to sequentially condense anino acids.
P

Proc-Al 2. Proc-ILe, Fnoc- Phe, Pmoc-G u(OBu),
et 32 ’Ss {3 c-Ala, FnocAla, Fnoc-dAn(Trt),

Pnoc: Foogc- =L = Lh).,
Froct Gty PeEr Al el ibha, Gs [ brdMGEL Ry o
mEPRG3ASRER! BY) solfBCprREEEt Byhe nERRE, ThE GLBUW)L phase
Frnoc- Phe, Pnoc- Thr(tgu) , Fnbc-Qdy, Frmoc-d u( & Bu) ,
sAeae=Aka, and1kmBesEasS 6Ththeweke angedepsrhie canahg
acids protected by - 144 - Fnoc group to obtain a
ektraesidueofephbde ekisting naturally. An
A y-Arg(Pbf)-Ady-Arg(Pbf)-Val -Leu-Trp(Boc)-Al a-11e-Phe
ol@boEarBuprive( BbejinAcanAba- Gddedr tp- & yde€lioel Bopikteon
-Tyr(tBu)-Ser (tBu)-Ser (tBu)-Val - Asp(Q Bu) - Ser (tBu) -
OYhEREBALRBhENFhPPERGLCE PLACYE™ Bu) - Al a- Hi s(Trt) ( SEQ
I D NO 79) on a solid-phase resin. [0223] The
[8BLdi ned resin having a peptide formed thereon was
part|y taken_ in a solid-phase nthesis col um. .
Tri 1G5} batelt EOREE HAM T or ORI PE FEbes0 130855 har e
cﬁggﬁddggibakgeé ?geaﬁﬁ%%@dM@% &%%%%U%HE% %ﬁ%k%%ugﬂd
stirred at room fenpérature tor Rour's’. € resin was
obHRYEd BYpllhbr 8bhed 89d.t kool eae! ponasekybion vas
concentr At 8d under reduce pressure. The resulting
resi due was purified by HPLC [col um: SHI SEI DO UG 120
(C18, 5 1AM, (1) 20 x 250 nm gradient: A solution:
0.1% TFA water, B solution: 0.09% TFA/ 10% wat er / 90% AN
8.0 mM/mn; 35 -* 6098, 20 min l[inear gradient] to
obtain a 31-residue peptide wherein 34Lys of G.P-1 was
substituted with Arg (SEQ ID NGO 80). [0224] Synthesis
Exanple 5



Synt hesi s of peptide wherein position 30 of exendin-4
was substituted with Cys A sol i d-phase
synthesi s colum was charged wi th Ri nk- Am de- PEGA
resin (100 4nol) (product &© Merck) and washed with
DMF. Then, am no acids were sequentially - 145 -.
condensed in accordance wth the nmethod shown below to-
r & Eh dPEAd dofdiditkd usually @01 §0c8CheA 0. 5 Mol )
havi ng an ‘am no group protected wth Fnoc group was
pd SSAWEE 101 b 450, HabldeHPTH MNRKIZ: 5 9m8d )35°and the
resulting mxture was | oaded to a solid-phase
regait hes i sis| ismissubse qpreaf ¢ yab Dy Said @t PRI hiMRu{ s 5to
mol ) . was added thereto. After stirring at room
abeppey dreites { oALZEIithg ePMRIRE kasiaf eactkstied thie h
DCM and DMF, and Fnoc group _was renoved by using a 20%
r?ﬁ?%&?%i?ﬁﬁ%%ﬁté%?an%nP¥§Fﬁ+?df%PP{%PH+% 5. PYhes
operation was repeatedly perforped to sequentially .
MRS T ST I 1219 FrBtosapeT B Rp L PGS
Fnoc- Pr.o, Fnpc- Pr F Frmoc- A3y, Fnoc- Ser (tBu),
c%{rrrlg%r} errnf?%sc?g?n%icz P%ﬁ%b- Cys(Trt), Fnoc-Qdy,
[ gTAsn(Trt), Frmoc- Lys(Boc), Fnoc-Leu, Fnoc-Trp(Boc),
noc-d u(GxBu), Fnoc-11e,.FnocPhe, Fnoc-Leu
FroerH HFaoe taBGeValomdT®e-Alge &1 M PABUde chai
Frmoc-d u( G Bu), Fnoc-d u(Q Bu),” Fnoc- Met, :
dErDeativé T1§ ) , e FDC-d YedmBo6hnd FWREr&eh (4 BaydrERPT - ebup
- Fnoc- Asp(OQt Bu), Fnoc-Ser(tBu), Fnoc-Thr(tBu),
bdund - Bhecativor - dhrgéBig jofrnDco S 3, conpled e Bu) ,
Froc-dy and Frnoc-His(Trt) were used as the am no
agphuag prot btnlked byl Fposagrbapide obaannia S9bststdued
peptide of Ser(tBu)- '
WPy - A= PFO)L Al GHGlay CBeX ( t Bogrsen(XBugpPesewys(drhalapgen
-Asn(Trt)-Lys(Boc)-Leu-Trp(Boc)-d u(QBu)-11Ie-Phe-Leu-

- abeR( PRRY- YaF CRF @S et} CRBUILEFEETY BRY S EP LR BUFEMERLEPRT
Trt)-Lys(Bogc)-Ser(tBu)-Leu- QO Bu)-Ser(tBu)- -.14
of Thibo by Doneadhy tIBEY o8 bocEReer alijmBrys Hetiape) Litker
) i d-nk esi n. The

f%%?%%%ﬁ%h%%sfﬁgﬁggfﬁgggépgﬁgpggg?éfned t her eon was
[ gi%#y taken in a solid-phase synthesis col um.
rifluoroacetic acid: water: TIPS (= 95: 2.5: 2.5) was
addeghsuchy daty t hehd §8d Th et AM0iO Ushthy1 Seakgse and
stirred at roomtenperature for 3 hours. The Tesin was
olego¥edchirifibt endinndendvhbeveeast hONoREEUEHORHBE with
~concentrated under reduced pressure. The resulting
thespdpeidascontaihedgbgyslPife fcphosphabell BEE POrUst 1280om
(C18, 5 pm), (I) 20 x 250 mm gradient: A solution:
tempeyraFAreat exfted sdlaitdomplEt Do IF-Af 8% et erd®0% AN
8.0 mM/mn; 35 -* 60%B8, 20 mn linear gradient] to
ObbggﬁﬂcﬁheglﬁésFH@énpé@ﬂ?@eGhﬁeiePﬁPB@gﬁySBbSExtutﬂés
substituted with Cys (MALDI TOF Mass cal cul ated for
WL P10 925368 1B uRBR2D32ddeY CREQERD Rex oBpgpined by
25 nthesis Exanple 6 Synt hesi s of peptide
H%ﬁér@#ﬁ§§6§???8ﬂ'26 of GLP-1 was substituted with Cys
[égﬁghid-phase synthesis colum was charged with
nk- Am do- PEGA resin (100 piol) (product of Merck)

pRPdeWashgd ég BBuPE/Eg Emﬁgosa%ﬂgrﬁa.éd§hﬁﬁeﬁdded GLP-1
p&pevBebebovctasexiend a peptide chain. [0226] - 147 -




The amino acid (0.5 mol ) havi ng an am no group
protected with Fnoc group was dissolved in 0.45 M
HCTUHOBT/ NMP (2.5 nmol ), the resulting mxture was
| oaded to a solid-phase sy®tlhesi s col um.
Subsequently, 0.9 M D PEA/NW (2.5 mmol ) was added to
the solid-phase synthesis colum. After stirring at
r oorgi@yperAt e ZhtH MRS L6 4 §5kduasy d
wi th DCM andpgNr/% and Fnoc grrgﬁp )%Nas rg%)ved by\q%ilrbﬁg
meat RO& puieradi sel Dfplsaselt spnth@sis) [oguils-phasees.
This operation was repeatedly perfornedto sequentially
syonbilesse, are hb-lased. syN22gd$is and Fempardt joRbind
- Froc- Ami noi sobutyric Acid(Aib), Fnoc-Lys(Boc),
expprcvVadn Fhothose, exm@tlﬂgpﬂabeyaleocAla Froc- 1 | e,
Frnoc- Phe, FEnoc-d u(ClBu Froc- Cys(Trt), Fnoc- Al a,
Fm)é\k’ﬂfta Piard s Ertd  Iskeung yto %&jw@aﬁs@sharlde

L Fnoc- Tyr Fnoc- Ser(tB FrnocSer (t B
o e %@%ﬁ%%ki?suforprﬁa@ R 1 Be PR d AL de

B e S e W
T@Ctﬂz?s pé&#&ﬂ&‘ﬂ by 5186 95P4PiLR QBAAL NGO LESELHE.

a&[@( E@é)mﬁc@ufé(s:( @%&dé/&l aﬁ& UQ—E P{rggﬁ) adl Bobhee Blife A tlre
QO Bu)-Cys(Trt)-Ala-Ala-d n(Tr

£6Fy1 Giatf Ot Bt Li@axcRyrdd Bru\)xtSBA‘e( i terd i Buwed/al Asp( Ot
Bu) - Ser (t Bu) - Thr (t Bu) - Phe- Thr (t Bu) - d y-d u( O Bu) -

appbopt s4Tely LHSFEQ heén NX83) ionategobydsphasexettkion gel
[0228] - 148 - The obtai ned resin having a

f pepradeot orieona begraphyasepar i | ot akeainnaa
sol i d-phase synthesis colum. Trifl uoroacetic aci d:

ohbgeracqrEside osain gddedsymipg adiddwberhinhgiutaric
resin was thoroughly soaked and stirred at room

a@éﬁpé?a?%ﬁ%df%Q @-ABLRS. ITAEPF esi n was renoved by

AR S o oot e
Bl R
&@?gion oﬁoﬁuﬁ QP%xg198F]Hf££&Q/S tgr?ﬁgdb ﬁtQOEzof

3560%3, near gradient] to o
EDY 9£eaa@@éae§h§“§t9§9éad§t“@§5ﬁ'Be% E¥§t9§eBkB§1@7Kours.

- was substituted with Cys (MA TO- Mass cal cul at ed
Ther, [ BbCaver age) mkﬂ:twadea%é SnthSEQLEDINO. 84) .
[0229] The ol i gosaccharide chain added G.P-1

hpépbdkdescpiniiutédli aseaehoExahpl glabavecaseid-bound
ol i gosacchari de chain added G.P-1 peptides having the
o;éqgeﬁgeh@ride chain added amino acid.
Hi s7- Al a8- GLu8-d y10- Thr 11- Phel2- Thr 13- Ser 14- Asp15- Va
16- Sgtasequently, DIPEA and the N-hydroxysuccinimidyl

Ser 18- Tyr19 LeU20- G U21- d Y22- G n23- Al a24- Al a25- Lys26-
eghigy7of the glutaric acid-bound oligosaccharide chain

8-11e28-Ala.30-T Leu32-Val33-Lys34-d y35-Ar
adds 9‘“{'%%@? rggaepg%am@?%. ﬁoﬁtwn LT 6E8°

PP S 1Ee §?§a§ QEPELFRERRD) £° OE) %'tbgfo

substltuted W t d|S|a I gosactharide chain a
a@(éoﬁ&@ﬂ?b@n@) sé@&&bﬁ) |\|Q‘he551)eactlon dbB)c 224 Har@"]:ge

30Al a are each substituted with disialo

ol i gosacchari de chain added Cys (Exanple 3) (SEQ ID

NO 56);



(b4) 22dy and 36Arg are each substituted with disialo
ol i gosacchari de chain added Cys (Exanple 4) (SEQ ID
NO 57); (b5) 30Ala and 36Arg are each
.substituted with disialo olggosacchari de chain added
Cys (Exanple 5) (SEQ ID NG 58); (b6) 30Ala is
substituted with hyaluronic acid tetrasaccharide

U o S abbiptE ATEfudn e RRrE b o La e

oQ&b@%é@%HQEhé@ EHélﬁ)aaé@adaQXBo(gééﬁpk%h}%F §9 LRsidue

36Arg is substitute

oaCtﬂetGLPaiaﬁéb@&H@evﬁHAtﬂé @d@%grgﬁsaﬁgéaqﬁhﬁe§) (ﬁEQ
ID NO 61); (b9) 36Argis substituted w

thyal wagni clagbdaeehagacehanade éH&edSbL@dde%aGM%g an
(Exanple 9) (SEQ ID NO 62); (b10) 30Ala is
Oém@@ﬁaﬂuheﬁldﬁthhhyaladdadcamdhd hexddetesadnhahede
HA-16) added Cys (Exanple 10) (SEQ ID NO 63); - 150
oligosacchapidy 8BALY iis éubkedtubeahW|amlnpabuudnunys)
aci d hexadecasaccharide (HA-16) added Cys (Exanple 11)
VE3Ed LpRKer Ryl the linkeg)gpnigang pre amBsOi egidd (Asn)

h- man pe ol jgosaccharide chain (M)
aﬁhhga E§§m%éiin%PEn 2§O( 886 PBLIROSag5hardfg chain is
ogp;.é gsial o oligosaccharide chain added Asn is |inked

to g Eyé viia a linker (Exanple 13) (SEQ ID NO 66),

and 2% &P §9saccharide chain added GLP-1 peptide having
an oligosaccharide chain added amino acid bound to a |
desired site can be obtained by substituting an amino
acid at the desired site of the GLP-1 peptide with Lys or
substituting a Lys residue contained in a wild-type GLP-1
 peptide with another amino acid. " According to the
Process C, when an oligosaccharide chain is added to Lys
contained in wild-type GLP-1, an oligosaccharide chain
added GLP-1 peptide having the same peptide skeleton as
that of the wild type can be obtained.

[0121]

The oligosaccharide chain added GLP-1 peptide of the

present invention has GLP-1 activity. ‘

" The "GLP-1 activity"rused herein réfers to some or
all of biological activities known in the art as to GLP-1.
GLP-1 has been known_to have, in addition to the effectm‘
of controlling blood-sugar levels, e.g., insulin

secretion associated with cAMP synthesis induction,



(bl4) an oligosaccharide chain added GLP-1 peptide

havi ng the sequence of

H H s-d y-d u-d y-Thr - Phe- Thr - Ser - Asp- Leu- Ser - Lys-d n-

Met - 3 u- Q3 u- A u- Al a-Val - Arg3Leu- Phe-11e-d u-Trp-Leu-Ly

s-Asn-d y-d y-Pro-Ser-Ser-dy-Al a- Pro-Pro-Pro- Ser-NH

(SEQ I D NO 50, exendin-4) wherein 30dy.is
p§ﬁ@§ééﬁﬂéegsﬁéﬁhp€6§éé%£bﬁl'Qgé?EBQ?E'gﬁpé%?%?léggegnd

Cys (Exanple 14

pRhéBosecehpside §hahin agdsledr ELPrd BAPLI 8nhavA Pt P81t
sequence of

ati e R2- &3 Uasbyt The - Bhgpdds s Seh; AgRsVabiseesSenaTyr - Leu
-Gu-dy-An-A a-Al a-Lys-d u- Phe- Il e- Al a- Tr p- Leu-Val - L
mysi RREWr gappPe sbborj ncdPctepniésentsrat ehhyprahanior and
(SEQ I D NO 52, BIM1077) wherein 26Lys is-
C@n@t@pr@t%@thyehadté®al@unihgo$acbhmiadeschatnaadded
Cys ( npl e 15% SEQ ID NO 68); and - 151 -
P%%?a‘ahc o?ﬁﬁ%@ gchdiiufe dhs rGIa%‘oPeoBQlPHlt}peiiﬂﬁems to
§£V|ng t he sequence of exendi n- é Q I D NO 50)
ePBi FOBDCPY PLOLUBLERt REBIVAFRoRi GASRERABSE wyge

CBEPSFERNEE S5, 3m0el B e O3 Bl 0L
-k el ookt udenk Eephenn B, & 0ELt L0

tREPLi-dase IV (DPP-1V)) 17.7 nmol of the
ol i gosacchari de chain added G.P-1 peptide prepared in
[@agh] Exanpl e or the GLP-1 prepared in Conparative
Exanpl e 1 was added together with 2.2 nmJ of DPP-I1V
. (digepthelydLpeptaciasei diéd f om @of ctie &dthepsy psoduct
of SIGWA) to a 0.5-nm Eppendorf tube. Each solution
coniktolbingsbadpdssedani 1&veaDs obhsbdi maaphosghaténg the
buffer to 100 t1 in total and allowed to react at 37C.
meagoreneny| pfudbheotffoet reficlowaringublondwasgar xédvels
with 15 ti of 10% trifluoroacetic acid prepared in
inddhnketes BheehéforabeRbert PHbEheoveasureneneopfnabe

ected into HPLC to ponitor_  conpl ete consunpti on of
FRLEE S8 L abBrEEpird cngrt Lon 0BT GhAas SIPYErBOlA Oral

Gso?ﬁ%%t g%gﬁé%niaﬁgouéGiEﬁ‘so T devel #ﬁéﬁ%ﬁ}llng

R el b g o .
oﬁ1éﬂb§}esghﬁgh§hgelhﬂebiééézkvgﬁ@'Egvéﬁgvgﬁda§oﬁﬁr1ng

i ndex for resistance to DPP-I the GLP-1 w t hout

bDbbgosagahar kdelshai phdiiil M Pf the I&PrectCaiparative
Exanple 1 was defined as a standard (= 1). A typica

cygatvel evagjualeddesughe beéigbsainhabydp mhaeniaddedo

- GLP-1 peptide of each Exanple is shown in Table 6.
r¢0@B81¢d[ Fabheréin as the "effect of lowering blood-sugar
levels", and the effect of controlling blood-sugar levels
in OGTT is also referred to herein as the "effect of

suppressing rise in blood-sugar levels".

[0123]



Compound Rel ati ve- Resistance Exanple 1 26, 34Cys
GLP-1-disial0 23.6 Exanple 2 18,36Cys G.P-1-disialo
128.6 Exanple 3 22,30Cyo GPl.disialo 32.5 Exanple 4
22,36Cys G.P-1.disialo 22 B4exanple 5 30, 36Cys
GLP-1-disiall -

The activity of controlling blood-sugar levels in
OGTT can be determined by measuring suppression of rise
in biood—sugar.levels in mice forced to drink.sugar;
When, e.g., an approach of folloWing Test Example 7 is
used, a test compound is first administered to mice
fasted overnight. 30 minutes after the administration, a
glucose solution is orally administered to the mice.
Mouse blood-sugar levels increase due to the glucose
administratibn, reach the maximum about 30 minutes after
the administration, and gradually decrease. The blood-
sugar levels can beAmeasured 30 minutes after the giucose
administration and compared with those obtained by GLP-1
administration to thereby measure the effect of
controlling blood-sugar levels by the oligosaccharide
chain added GLP-1 peptide. When the blood-sugar levels
measured 30 minutes thereafter are compared with those
obtéined by dLP-l administration, the oligosaccharide
* chain added GLP—l.peptide of the present invention
exhibits preferably 80% or lower, more preferably 60% or
lower, even more preferably 40% or lower, particularly
preferably 20% or lower of the control blood sugar levels.
The strength of the activity of controlling blood-sugar
levels by the oligosaccharide chain added GLP-1 peptide
of the present invention can be determined by comparing
doses confirmed in OGTT to bring about equivalent effects
of suppressing rise in blood-sugar levels. When, e.g.,

10 doses of GLP-1 and 1 dose of the oligosaccharide chain



7.5 Example 6 30Cys GLP-1-HA-4 2.1 Exanple 7 30Cys
"GLP-1-11A.8 3.4 Exanple 8 86Cys GLP-1-11A-4 2.2
Exanple 9 36Cys GLP-1-11k8 .. . Exanple 10 30Cys
GP-1.11A 16 3.9 Exanpl e -1B86Cys G.2-1- HA- 16 -

added GLP-1 peptide produce the same effects of
controlling blbod—sugar levels, the activity of
controlling blood-sugar levels by the oligosaccharide
chain added GLP-1 peptide is 10 times that of the GLP-1.
The oligosaccharide chain added GLP-1 peptide of the
present invention has the aétivity of controlling blood-
sugar levels preferably at least 5 times, more preferably
at least 10 times that of GLP-1.

[0124]

When the oligosaccharide chain added GLP-1 peptide
is an oligosaccharide chain added peptide having deletion,
substitution or addition of one or several amino acids of
GLP-1 or an oligosaccharide chain added GLP-1 analog, a
GLP—l analog or a GLP-1 peptide having an amino acid
sequence identical to the oligosaccharide chain added
GLP-1 peptide except the oligosaccharide chain added
amino acid may be used as comparison material for GLP-1
activity.

[0125]

The activity of controlling blood-sugar levels in
db/db mice can be determined by measuring blood—suéar
levels in diabetes ﬁice after administration of a test
compound. When, e.g., blood-sugar levels after test
compound administration are measured over time.; The
effect of lowering blood-sugar levels can be confirmed,
if blood-sugar levels measured, e.g., 120 minutes after

the administration are lower than those measured at the



3 Exanpl e 13 2431ys GP-1. 1linkerasiak 5.7 [0232]
The ol i gosaccharide chain added GLP-1 peptide of each
Exanpl e exhi bited DPP-1V resistance 2.1 to 128 tines
that of the G.P-1 of Conpald#ti-ve Exanple 1. [0233]
Test Exanple 2 (Oral d ucose Tol erance Test (OGIT))
A PBS solution of the oligosaccharide chain added
t fh&- A PERhI HEs PF£PRERT 1ML RAGTH BRI & e the- B iy of
prepared in Conparative Exanple 1 was
thatsppect tonedblyring 1bBood agugarsierellsatan dese of
10 mM/kg to C57BL/6JJcl mice (10 week old, nmale)
d¢ estreined epyi geasuAiherbBOodt sauges, lavglacosegspl Bodon
was orally adm nistered at a dose of 1 ng/g. Bl ood was
mgpitest 2Bt ¥ obie hadoibisErapblione tWhenl Kk@e blood-
adm ni stration and 30 m nutes, 60 m nutes and 120
Sﬂgﬁﬁtb@V%¥$eme@ﬁEraﬂu%%@emhﬁﬁiﬁﬁsﬁﬁﬁﬁroﬁheBlood sugar
| eyvel s, were measured usin CCU- CHEK. Avj va

aﬁ‘%@h%’f%?ﬂ Wi EE'F‘P?E%%L Fithr EhgﬁsmﬁbFﬁl FebY 16752
~26,.34

g lstifefofo AR B 8%Vsa%§f1%r. Qsstaia, PadcanarR

o85C05 5 GrocPp-ioarerbiehe b PRt pehearER ar e ilooor

of\ Lgneaccharbdg ehalanagddeds Qs§ 1bfek el aEed h9a2s

necessary. The sane holds true for ofher

ﬁéfgﬁamyheoad@rcmawas apdcagEl Benaebd B1LLE-shgd24levels.
Next, 18, 36Cys G.P-1-disialo and GP-1 were eval uated

Abyefﬁaﬁlusnpg @dheasbdbodl 30g40. Yenak/ Kehsandd9120
nmol / kg, respectively, and conpared. The results are
mshowasi afEe6G the pOR3BistratiPheat8, 86@psred with those
GP-1-disialo adnmnistered at a dose of 0.9 nmol/kg
merfnbpdedtathestimgual afméaissrasappresdeng rise in
bl ood-sugar | evels to that of GLP-1 adm nistered-at a
cybgessrchanibe/ Eaamhédésdsﬁéys 1@99@1161@5 P&l 6hRaBTERENE

SSILER o8 pRARBEEEChMR e, Bhont sugaL | quels abou

preferably 60% or lower, particularly preferably 50% or
lower (e.g., 45% or lower) of the control blood-sugar
levels. When blood-sugar levels measured 300 minutes
after the administration are compafed with those obtained
by GLP-1 administration, the oligosaccharide chain added
GLP-1 peptide of the present invention exhibits
preferably 70% or lower, more preferably 50% or lower of
the contrdl blood-sugar levels. When blood-sugar levels
measured 300 minutes aftef the administration are
compared'with those measUred.at the time of
administration, the oligosaccharide chain added GLP-1

peptide of the present invention exhibits preferably 70%



- 154 - [0236] Sequence Listing Free Text SEQ I D
NO. 1 is oligosaccharide chain added GLP-1 peptide
represented by the general formula (1). SEQID NGO 2
is GLP-1 (7-37). SEQID NO8734s GP-1 (7-36) NH2.

SEQ ID NO 4 is oligosaccharide chain added GLP-1
peptide represented by (al). SEQID NGO 5is

o%Li%@%?quéfédﬁr&@é&%?%ﬁf@%%?&?‘%o@&?tggetﬁgpégﬁEPde

. SEQ | i s ol gosaccharide chain
bBSs@ds &Fdr 11 Pt de represented by (a3). SEQ ID
NO. 7 is oligosaccharide chain added GLP-1 peptide
[6epspsented by (a4d). SEQID NGO 8 is

ol i gosacchari de chain added GLP-1 peptide represented
by (Bf8n if the SEQIMDNOoD dentate Hosar dhlasddies it n

added GLP-1 peptide represented by (a6). SEQ ID
leyelg 0oy sthe | gbsaesherhaiei ddathadndadd€l PFGLP peppedeide
represented by (a7). SEQID NO 11 is

ob| tpshrerart denveRt Fordiedlarer 1thept Faet reprebBnied

by (a8). . .. SEQID NO 12 is oligosaccharide chain
tlaﬁﬁeﬁogsp@?’i%wiaghr%?)r%%a?gaamd( y) snhanced ggq | p
S%\@I%}igggfégl%gg%gig?arl ijelggal_ n added GLP-1 peptide
[0127]

Of the GLP-1 activities, e.g., insulin secretion
activity can be measured using aﬁ in-vitro test of the
ability to synthesize cAMP. GLP-1 increases
intracellular cAMP concentrations through the binding to
its receptor and promotes insulin secretion.‘ Thus, e.g.,
mouse GLP-1 receptor-expressing CHO-K1 cells.are |
stimulated with the oligosaccharide chain added GLP-1
peptide and then, the amount of cAMP synthesized in the
cells is méasured. Its EC50 value can be compared with
that obtained by GLP-1 to thereby measure the insulin
secretion activity of the oligosaccharide chain added
GLP-1 peptide.

[0128]

The oligosaccharide chain added GLP-1 peptide of the
present i?vention has higher stability in blood than that
of GLP-1. The stability in blood can be measured using

an approach known by those skilled in the art and can be

determined by measuring, e.g., stability in plasma or



SEQ peptide SEQ peptide SEQ peptide SEQ peptide SEQ
pepti de SEQ peptide SEQ peptide SEQ peptide SEQ
pepti de SEQ

- 88 -

resistance to DPP-IV (dipeptidyl peptidase IV) and using
a half-life, AUC (area under the blood concentration time
curve), etc., as an index. Increased renal clearance
also contributes to enhancement in stability in blood.
[0129]

The stability in plasma can be determined using,
€.g9., an approach described in following Test Examplé 1.
The oligosaccharide chain added GLP-1 peptide of the
present invention has higher stability in plasma than
that of GLP-1.

[0130]

The resistance to DPP-IV can be determined by
measuring a half-life in a DPP-IV solution, as shown in,
e.g., following Test Example 1. The oligosaccharide
chain added GLP-1 peptide of the present invention has
higher resistance to DPP-IV than that of GLP-1 and has a
half-life at least 1.2 times (e.g., at least 2 times),
preferably at least 5 times, more preferably at least 10
times, particularly preferably at least 20 times higher
than that of GLP-1l(e.g. at least 100 timeé), when
resistance to DPP-IV is measured using, e.g., the
approach of foliowing Test Example 1.

[0131] |

The oligosaccharide chain added GLP-1 peptide of the

present invention also has a half-life of preferably at

least 1 hour, more preferably at least 3, 5, 7, 10, 15



pepti de SEQ peptide SEQ peptide SEQ peptide I D NO

14 is oligosaccharide represented by (all) ID NO 15

is oligosaccharide represented by (al2). IDNO 16 is

ol i gosacchari de represented%y (al3). ID NGO 17 is

ol i gosacchari de represented by (al4). IDNO 18 is

ol i gosaccharide represented by (al5). IDNO 19 is
ax%l'ﬂé’sﬁ’&&f‘é‘r'&'@eﬂ%ﬁé%‘%@ﬁeﬂbi?@%-leé&“ﬁ BOuts, in
~oligosaccharide represented by (al7).” IDNGO 21°7s
bDbbgosacchari de represented by (a18). IDNO 22 is

ol i gosacchari de represented by (al9). IDNO 23 is’
[ol3gpbsaccharide represented by (a20). IDNO 24 is

ol i gosacchari de represented by (a2l).
Next, a pharmaceutlcal composition comprising the

oligosaccharide chain added GLP-1 peptide of the present
invention as an active ingredient will be described.

The pharmaceutical cémposition comprising the
oligosaccharide chain added GLP-1 peptide of the present
invention as an éctive ingredient is effective er the
,tréatment or prevention of diseases associated with GLP-1.
GLP-1 has been known to have various effects, as
described above, and these effects are associated with
various diseases. It has been found that, e.g., GLP-1
stimulates insulin release and thereby causes cellular
uptake of glucose and reduction in blood-sugar levels.

It has also been found that GLP-1 suppresses gastric
and/or intestinal motility, gastric and/or intestinal
emptying, and food iﬁgestion. Thus, the diseases
assqciated with GLP-1 encompass, e.g., non-insulin-
dependent diabetes mellitus (NIDDM), insulin-dependent
diabetes mellitus, stroke (see WO 00/16797 by Efendic),
mydcardial infarction (see WO 98/08531 by Efendic),
obesity (see WO 98/19698 by Efendic), functional
dyspepsia, irritable bowel syndrome (éee WO 99/64060 by
Efendic) and pancreatic islet tranSpiantation. The
pharmaceutical composition comprising the oligosaccharide

chain added GLP-1 peptide of the present invention as an



ID NO 25 is oligosaccharide represented by (a22). 1D
NO 26 is oligosaccharide represented by (a23). - 156
- SEQ ID NO 27 is oligosaccharide chain added
GLP-1 peptide represented BP (a24). SEQ I D NO

28 is oligosaccharide chain added G.P-1 peptide
represented by (a25). SEQID NG 29 is

aQJciGQSi‘ﬁ&Pé&iQﬁtC{‘é' @f@gdeﬂvg-ga}tﬁeeamg egreggat ed

30 Ts oligosactcharide chain

taegjeﬁleﬁbPof_c pﬁ@{reﬂﬁléﬁp@ﬁsaméﬁété}é (A% specifiSERLD
NO. 31 is oligosaccharide chain added GLP-% pepti de

foepthseptedehyitA28f. type 1 dSERetPsN&hd32heStreatment
ol i gosacchari de chain added .GLP-1 peptide represented

obytyp@93.diabetesSEQ I D NO 33 is oligGOsaccharide
chai n added GLP-1 peptide represented by (a30).

[8EEBID NO 34 is ollgosaccharlde chaln added GLP-1

‘pepti de represented %3' (a31) QIDNO_351is
ol i goRAGRIMATT édd@dD%iﬁnqnd@%Yl%% feprekFredin

h
agh? éhaamefﬁuilsgbt F‘a‘&Pﬁ;Eng%‘nE °§§§§g§§1'lguents or
e%%%%lﬁeggeﬁPgsenfeg gpgacg4§§ egd%r%thgﬁgEFRmrwﬁétﬁgg
agLigesasebantde;aharn addedChR:1 ment ide-epresentediay

39 1's oligosacchari
ushai n added GLP-1 peptlde represented by (a36). - 157

Examples of such a pharmaceutical composition
include tablets, pills, powders, liquid formulations,
suspensions, emulsions, granules, capsules, suppositories
and injections.

[0134]

The amount of the oligosaccharide chain added GLP-1
peptide of the present invention contained in the
pharmaceutical composition is not particularly iimited
and can be selected appropriately from within a wide
range. The oligosaccharide chain added GLP-1 peptide of
the present invention is usually contained in an amount
of preferably 1 to 70 wt% in the pharmaceutical
- composition.

[0135]

The pharmaceutical composition comprising the

oligosaccharide chain added GLP-1 peptide of the present

invention as an active ingredient may further contain an



SEQ ID NO 40 is oligosaccharide chain added GLP-1
peptide represented by (a37). SEQID NO 41 is

ol i gosacchari de chain added GLP-1 peptide represented
by (a38). SEQ ID NO 42 i< 9l igosacchari de chain added
GLP-1 peptide represented by (a39). SEQID NO 43 is
ol i gosacchari de chain added G.P-1 peptide represented

<3856k R4 Moycadikey oy neig o Bk

cOhbgnsacehawi g @R%lélnagéégt@_bailceﬁﬁbgQ%ibﬁ%_@ﬁ%ﬁ!'xﬁ@ng
by (a42). SEQ ID NO 46 is oligosaccharide chain added

afl@ddipephitieacepresenyedabygntad Nor&RRAID N2 47 s
ol i gosacchari de chain added GLP-1 peptide represented
rhyrfaddhtiSED tOMPOs1idBonscompgdsanghahedelebasacatdedde
GLP-1 peptide represented by (a45). SEQID NGO 49 is =
chpigoaddefafl-Belchabhideded Che-present invention as an

active ingredient may further coﬁprise at least one
different oligosaccharide chain added GLP-1 peptide of
the present invention as an active ingredient or may also
be uséd in combinatibn with a pharmaceutical composition
comprising at least one different oligosaccharide chain
added GLP-1 peptide of the present invention as an active
ingredient.

[0136]

An administration method of the pharmaceutical
composition according to the present invention is not
particularly limited. The pharmaceutical composition
according to the present invention is administered by a
method suitable for various dosage forms, the age and sex
of a patient, the severity of a,disease and othér
conditions. Examples of administration methods of
tablets, pills, liquid formulations, suspensions,
emulsions, granules and capsules include oral
administration. Injections can be administered
intravenously, intramuscularly, %ntradermally,
subcutaneously or intraperitoneally either alone or as a
mixture with a usual glucose or amino acid infusion.

Suppositories are administered rectally.



peptide represented by (a46. SEQID NO 50 is
exendin-4. SEQ ID NO 51 is oligosaccharide chain
added exendi n-4 represented by the general formula
(2). SEQID NGO 52 is Bl Mbl9r7- SEQ I D NO 53

i s oligosaccharide chain added 31Mb1077 represented by
the general fornmula (3). - 158 - SEQ ID NO 54
[b§39hi gosacchari de chain added GLP-1 peptide
represented by (bl). SEQID NO 55 is

0|'gﬂ%§%M%%I6E5@H@U%?éEHE@%&%f%élF@&%pg§1ff@ﬁQ§
by (b2) SEQ I'D NO 56 is oligosaccharide chain

saldede8lL Eppropplihtelvepcesenting by (1B3) . the ageSERM! Bex
NO 57 is oligosaccharide chain added GLP-1 pepti de

ofepr psenend, byhébdpverity of SEQiiBeAe 58di sther
ol i gosacchari de chain added G.P-1 peptide represented
copdipspns. The PBEIMIETrNGicel | compoghshenhbs ideuahky n
added GLP-1 peptide represented by (b6). . SEQID
aﬂEﬂHGQtF§e6IF§o§a@@ﬁ8rpﬁeocﬁaFﬁ 888egmclp- prpépribey 1
resenied by é QIDNO 61 is
t8I JoBs%e haFPdE EﬂﬁlﬁfaHB@doéﬁﬁoﬁaﬁébﬁFaéeréBPé§eﬁ?@8d

osacc arlge a|n

shhada ’éErolEepa& FBe Peprsbanrautey ofcpes

wbnb3 gl o onsaeshad drach e 2Rt e, Pel%fatglede of
o egghstes e LR B e
tBhai Bhadded €LP-1.pephisige repsesent@sk by {dd€dccharide
chain added GLP-1 peptide of the present invention has
much higher activity of controlling blood-sugar levels
than that of GLP-1. Therefore, its dose can be decreased
advantageously.

[0138]

The number of doses of the pharmaceutical
composition may be selected appropriately according to
use, the age and sex of a patient, the severity of a
" disease and chér conditions and is, e.g., 3 doses/day, 2
doses/day or 1 dose/day. Alternatively, the
pharmaceutical composition may be administered with less
frequency (e.g., 1 dose/week, or 1 dose/month) according
to its_stability in blood. The number of doses of the
pharmaceutical composition is preferably 1 dose or

less/day. The oligosaccharide chain added GLP-1 peptide

of the present invention has much higher stability in



SEQ ID NO 66 is oligosaccharide chain added GLP-1
peptide represented by (b13). - 159 - SEQ ID
NO 67 is oligosaccharide chain added exendin-4
represented by (bl4). - BSEQID NO 68 is

ol i gosacchari de chain added BI Mb1077 represented by
(b15). SEQID NGO 69 is 31-residue peptide with

eciiye u thesi.zed in Exanple 1. E
b?ég{q]o.%é% Fggglgfeé’?ﬁgag' peptic ef‘%? hn%?%t%%rﬁ% %frso%psses
c8¥nbBegeesdab8aEXaRheadeous1y, SEQID NO 71 is

31l-resi-due peptide wth protegtlve groups synt hesi zed
[bm3Exanmpl e 3. SEQ ID NO 72 is 31-residue peptide
with protective groups synthesized in Exanple 4.

SEQ THhe N1 i gsd Scldr @S| ¢hiuei pepddde wbtfnprotective
groups synt hesi zed in Exanple 5. SEQID NGO 74 is
o3igpestdbarpdpt cHeimi aidpdoGretiivpeptadpsofynhbepreednt

in Conparative Exanple 1. SEQID NO 75 is
igyepespduéspepsidly deghagedt éot aveegabopscsyneheni zrd

iin Synt hesis Exanple 2. SEQID NO 76 is -
VBYOr estR R HIRRHEE STt iDERES L ST eresien Exdipl e 2.

EQID NO 77 is 3l-residue peptide with protective,
 o§TEAPRCEYATASE] SBAL NSt HELT SCERRRpEBAS 15 DouBgOLRDA
e[, £F. 13 BotBELANR RERbL IEBAILASRY 280 . Brnuhig
<& APEOLCL e OURR LAER ERE ATG SRS EELE e
pPeBEhEe i 8¥BhBeshzadal PheyPhleRhecf¥2rBh e cdmposition
comprising this peptide as an active ingredient exhibits_
neither side effects nor antigenicity, even when
administered to_living bpdies. Therefore, they
advantageously produce neither allergic reactions nor a
loss of efficacy attributed to antibody production.

[0140]

Furﬁhermore, the oligosaccharide chain added GLP-1
peptide of the present invention can be supplied stably
and conveniently in}large amounts and is also very useful
from the viewpoint of providing a high-quality drug
having stable quality.

The-present invention also provides a method for
treating or preventing a disease associated with GLP-1,
comprising administering an effective amount of the
oligosaccharide chain added GLP-1 peptide of the present

invention.



SEQ ID NO 81 is 39-residue peptide with protective

groups synthesi zed in Synthesis Exanple 5. SEQ ID
NO 82 is 39-residue peptide synt hesi zed in Synthesis
Exanpl e 5. SEQ ID N@ ®3 4s 30-residue peptide
with protective groups synthe3|zed in Synthesis
Exanpl e 6. SEQ ID NGO 84 is 30-residue peptide
(§ypihesi zed in Synthesis Exanple.6. | NDUSTRI AL

APPL1 CABI LI TY [ 0237] The present invention

pr oviple s anHli 808 arsharl de-Shaddy agdedi A B- b, pgpt i de

that has higher stability in blood than that of P-1

panticpl et eeabbyimenbs bhhe Hirghgbracht¥hi¥doto limit the
control ling bl ood-sugar |evels than that of G.P-1. The
ppeesent inveenionn is useful particularly in
pharmaceutical field. - 161 - CLAIMS [1] An
ol i gBsacugram i "teonyhcl se ‘adue d' Gl pipg i desdraviange G P- 1
activity, wherein at |least two ami no acids are each
m%@%%ch%téﬁl%F?ﬁcﬁnoél@g%%%é@ﬁaité@ é¢maithenddetdenni no
acjd éﬁ q% bl eﬁtlde havi ng
f?ﬁ%°5n1ﬂBmB%Fd SEGLEAEY P8 PREWRKALHER cE %neXlstence

Ogubstlt tion,or agd ition of one gr several amn
C

*h: Opper 1o (enbey b 5t 8Ra) BGoES o RYRPCT, ete)
uHi%QQ??EﬁQ%&QS &‘H@%P?@Q@g& ShPeheraphide having G.P-1

east two am né acl are each
§y@§}|tuted wi th an ol igosaccharide chain added am no
acid, in (a) GP-1; or (b) a peptide

havi A téee Ak REs a@i&ﬁﬁw@%@ﬁnﬁﬂ it dghgt ion,
substitution or addition of one or several am no

sagefdsifif3teAspl hgesanehai hdravbatReaddnd bEnings as
pepti de having GLP-1 activity, whérein at |east two
thnseobaoadéyauadeashosdbby|thbsd pkiihlad in the art of
ol i gosacchari de chain added am no acid, in- (a)
tigeppresent invention, unless otherwise defined. The
terms used herein should be interpreted as having a
meaning that is consistent with their meanings in the
context of the specification and relevant art and should
not be interpreted in an idealized or overly formal sense,
unless their different definitions are specified.
[0143]

The embodiments of the present invention may be
described with reference to schematic diagrams. These
schematic diagrams may be exaggerated for purposes of
illustration.

Terms such as "first", and "second" are used for

expressing various factors. It will be understood that

these factors should not be limited by these terms.



(b) a peptide having the am no acid sequence of G.P1
with deletion, substitution or addition of one or
several amino acids and having GLP-1 activity. - 162
- [4] The oligosacchari de hai n added GLP-1 pepti de
according to any one of Clains 1 to 3, wherein each of
sai d ol igosaccharide chain added anmino acids is

i p t 0].L.9]s agjde L6 As ngd/qr
T%Fgg %ggﬁﬁ £¥Seh%g8.gﬁfgdgégcgggekFg?ggggng Ond %a%tor

!gosacc ar! a! n a _ _
rebmgasaenbhar rdecshai negddedh flfs 1 Peptf fes RCEQLHLAIAR

any one of Clains 1 to 4, wherein in said
vel hagea¢phar hdeachakBnaddadtam ngnacidcet bersa, without
ol i gosaccharide chain is |linked to the am no acid
depbhbetihgatkbnkene sE6peTBe ehkgpgasehar ideeaiabn .added
GLP-1 peptide according to any one of Clains 1 to 5,
[@Béréi n said ol igosaccharide chains each consist of

four or nore sugars. [7] The oligosaccharide chain
addeldenal pent i tee aeresenhginvenhjonneibl Gk adasctibed
to 6, wherein each of said oligosaccharide chains is
ipnBependertly WibhakEERRERFecESRpESRIPYEE. However, the

oligosaccharide chai n &8% The ol i gosagchari de chain
PREGEGRCGLPY SRFERTi H8RabBoFBRAGZEE EPal AT 2OUshEFRRR tEadRd
. of id _olij acchari de chai.ns is_independent |

1§.p3%: SaBPPaRR EE Broupneons: Lol ByeBp REe napgioed
thggﬁ[alo, asi al o, di G cNAc and di mannose

ol i gosaccharide chains. [9] The oligosaccharide chain
added GLP-1 peptide according to any one of Clains 1

to 8, wherein each of said oligosaccharide chains is
Exnsiependent |y represented by the follow ng fornmula: -
163 - [Formula 1] wherein Rl and R2 are the
[sams]or different and each represents [Fornula 21 and
Ac represents an acetyl group. [10] The

ol i gésnethaftee, chad ronesent GLPvanpephi délhcber desgribed
any one of Clainms 1 to 9, wherein said oligosaccharide
SPRELA1c3 1dybyisht rafpyenaef §pnExamples. However, the -

present invention is not intended to be limited to them
by any means.
[0146¢6]
Example 1

Synthesis of 26Cys,34Cys-disialo oligosaccharide
chain added GLP-1 peptide |

A solid-phase synthesis column was charged with
Amino-PEGA resin (100 pumol) (product of Merck), washed
thoroughly with dichloromethane (DCM) and DMF and the
resin was thoroughly swollen with DMF. 4-hydroxymethyl-
3-methoxyphenoxybutyric acid (HMPB) (0.25 mmol), TBTU

(0.25 mmol) and N-ethylmorpholine (0.25 mmol) were

v



[11] An oligosaccharide chain added GLP-1 peptide
having G.P-1 activity, wherein the oligosaccharide

chain added G.P-1 peptide is (a) an
ol i gosacchari de chain adde®6@-P-1 pepti de wherein at
| east two am no acids of GLP-1 are each - 164 -

substituted with an oligosaccharide chain added am no

aPSsSPd 8L RSt ORE) Ofléa@&eéu@éttﬁé‘tégléhﬁesahé
position 18, 20, 22, 26 30, 34 or 36 of GLP-1;

stbirea ot lﬂ&ﬁﬁC@&ﬂgﬁéﬂ@t@f@l flopdgeflo@k£- 1 Wtiféiﬁn was
havi ng the am no aci d sequence of the oligosaccharide
waslaed elistesudh By lwpeipt De aedi Ded to ¢Bfawht AMPB-PEGA
del etion, substitution or addition of one or severa
resimp wcids wxeepsed hes od i gotad chansedefochasnl addpdase
am no acids. [12] The oligosaccharide chain added
sypfhgspept i de according to Caim 11, wherein each of

said oli saccharlde chain added am no acids is '
i ndeRAFTEH y(0-50 gmel) [ MINFThE 6iG gorekle @rd db chai n
d : t | ai m 15, wh
nEERRT SRRl | fosAacHArs Hewehai ALoPaLY RlebBnlgHY 15 L)
1%%ﬁ$%%%%%%ﬁmmm

d sa e chains.  [17] The oligosacchari de
gﬁ%%QD gﬁ g’ -1 peptide according to any one of
(6hays 11 to 16, wherein each of said oligosaccharide
chalns i s independently represented by the follow ng
for nut wer [Frorieg 3]t HE rowied abds washed® wi@dE? @@

the sane or different and each represents [Fornul a 4]
DMF166moc group was removed by using 20% piperidine/DMF
solution (2 ml) for 15 minutes. After washing with DMF,
émino acids were sequentially condenséd in accbrdance
with the method shown below to extend a peptide chain.
[0148]

The amino acid having an amino group protectéd with
Fmoc group was dissolved in N-methylpyrrolidone (NMP) (1
ml). After addition of 0.45 M HCTUHOBT/NMP (0.4 mmol),
the resulting mixture was loaded to a solid-phase
synthesis column. Subsequently, 0.9 M DIPEA/NMP (0.8
mmol) was added to the solid-phase synthesis column.
After stirring at room temperature for 20 minutes, the
resin was washed with DCM and DMF, and Fmoc group was
removed by using a 20% piperidine/DMF solution (2 ml) for

15 minutes. This operation was repeatedly performed



and Ac represents an acetyl group. [18] The

ol i gosacchari de chain added G.P-1 peptide according to
any one of Clainms 11 to 17, wherein said

ol i gosacchari de chain has &7 least 99%uniformty.

[19] The oligosaccharide chain added GLP-1 peptide

according to Claim1ll, wherein: each of said
g | de. chai 4 i ds i
o bOSRCERTELTS-E bR RNELanEn B ghtp, (0.5 o)

t8l kegaaaehatigec6hatAsaddgdnampgqaci d, the _
ol i gésaccharide chain is |inked to the am no acid

[onkbput a linker; sai d ol i gosacchari de chains
each consist of four or nore sugars; each of said
ol i gosacabby | demehahns (Pisf i ndepeadeny| yrast ecyedrit pm
the group consisting of disialo, nonosialo, asialo,
FupGvalde BmdcdlLeunnBsecelrpddacthaFinde -ahai nFmoandle,
sai d oligosaccharide chain is substantially uniform
Fnogt Pitpe BhpgoSiudhRbBhie. FoRarnCadd&dtE. PFhopeplade Fmoc-
according to any one of Clains 1 to 19, having hi gher
A%FabFWPFyGFH(Engd Fraf-Eh¥e SmocrPlu (Otppl) Tmec-Leu,
Foliggsa?chazide chai.n ?dde GP-1 geptide according to
BRG ™ OXE (bPUCr af BECI°EE (BBY) hafPRG ~ERE (581 vi FRostVal,
trollj | ood- sugar vels_at |east 10,.tipes that
bR P TRy IFE & G T TBrar BRAEE Fbet Froc- By
S | ol a ar i chali d P-1 ptide
PRS0t AT AGrb any Cone ol Earnert (PRE0s; AnpenaiEpeiy

FheeL gt aneer it wbeashsad EE”Eﬁetaﬁ&anag&ﬁélprokagkeé by

phar maceuti cal conposition conprising fhe

Fabtyggaaphasi deehahnaadtedeGiBud peptide agcenging to
any one of Clainms 1 to 22 as an active ingrediént.
AFg4pbThecphaLenceupi(Bat) cAMROSLE-PReacearding) t oyl @irm)
23 for treating or preventing di sease associated with
-Gle-Alap@ba (The) phaynetelbtBal -tenpdyirt(tdn) ateon dBny -
to Caim?24, wherein said disease associated with
SerptBuj sVal ahepd9tBprePen (kBuhodhid it Bty eRhenFhor tBu) -
ireventing di sease associated with GLP-1 conpri sing
Ga¥nPhrSPEPRhgAeRr BEEI(TELAnBARL (SeatRECEl NgoshBhari de
[éggbﬁsadded GLP-1 peptide according to any one of
1 to 22. [27] An oligosaccharide chain added

SR £ LGt St RS USHT TR =
wﬁgahQrQQQegaﬁgthnagigolka—phase syggkegEg'%blumn.
Trifluorocacetic acid: water: TIPS (= 95: 2.5: 2.5) was
added such that the resin was thoroughly soaked and
stirred at room temperature for 3 hours. The resin was
removed by filtration and the reaction solution was
concentrated undep.reduced_pressure. The resulting
residue was purified by HPLC [column: SHISEIDO UG-120
(C18, 5 um), ¢ 20 x 250 mm, gradient: A solution: 0.1%

TFA water, B solution: 0.09% TFA/10% water/90% AN 8.0



(b) a peptide having the am no acid sequence of G.P1
with deletion, substitution or addition of one or
several am no acids; or (c) a GLP-1 anal og, and
sai d ol i gosacchari de chai-n98s -ol i go hyal uroni c aci d.
[28] An oligosaccharide chain added GLP-1 peptide
~having GLP-1 activity, wherein at |east one amno acid

1 I tut W4t i qg&ph ' 3
ma@&e a?négns) am%f’ b? L k}{%} %_Ilfg or] td %% nc.ta
%’@@idé&nﬁ@ﬂém 26y Qrai® BLLfs Sequensel OhekdPdavht h
el etion, substitution or addition of one or severa
salbs botacedswiendcgai d ol i gosaccharide chain is oligo
hyal uronic acid. [29] The oligosacchari de chain added
GLP-Theefut ] Idwviaor dnaimvgp del dGhdyd 27ieral8, wherein
said oligo hyaluronic acid is an oligosaccharide chain
ohihgPpgcohar bde asatcharprejuer abreTgHRAgChemical Co.,
(hexadecasaccharide) or less of units each consisting

Lig. Né&%tzlr@%g@ég B %mtgﬁﬁcﬁ%h?cs%]:ﬁes1{“3@1]' ke
(o BRaT o7 P S5 7. B nf L B oPPRSB g PO achd

7of nt B EECHS T oRbl SE7hq BT TRAEL 9F of (Uit o AR

G%%Q ronic acid. [31] The oligosaccharide chai n added
pepti de according to any one of Clains 27 to 30,
[#oemeh A $8)d oligosaccharide chain added anmino acid is

ol i gosacchari de chain added Cys. [32] An
ollgosaccha |d%Hcha|n added GLP-1 peptide having GLP-1
activity L, at least one amino acid is

substi t t d Tan ollg ﬁbcharlde chai n added am no
aci d, |w' ) ‘GLP-1;
0 lg(m EB«H g
OH i o ; : H K\Wj
Yl % o o~ °“{m §

(a)

[0152]

After complete consumption of the raw materials were
confirmed by HPLC, the reaction solution was directly
subjected to purification by HPLC [column: SHISEIDO UG-

;120 (Ci18, 5 um), ¢ 4.6 x 250 mm, gradient: A solution:
0.1% TFA water, B solution: 0.09% TFA/10% water/90% AN

0.7 ml/min; 35 — 60%B, 20 min linear gradient] to obtain

. 0.1 mg of oligosaccharide chain added GLP-1 peptide



(b) a peptide having the am no acid sequence of G.P1
with deletion, substitution or addition of one or
several am no acids; or (c) a GLP-1 anal og, and
“in said oligosaccharide chd#® -added am no acid, the
ol i gosaccharide chain is |linked to the am no acid via
a linker. [33] An oligosaccharide chain added G.P-1

wReptide fBys ngn&Ley ¥§CéfVGL#+1“®§£§'Qaéﬁ L6BstiPhkeq
amino acid is substituted wth an oligosaccharide

webhi 61 agdedcandnddactaihNadded Cys(@2e B Pefs QfLp-1-
(b) a peptide having the am no acid sequence of GLP1
disihldel etion, substitution or addition of one or
several am no acids, and in said oligosaccharide chain
[@y82H amino acid, the oligosaccharide chain is |inked
to the am no aC|d via a linker. [34] The
E¥rmgb8aéchari de chain added GLP-1 peptide accordlng to

Caim32 or 33, the_am no_acid_bound to said linker is
Sypkhesiacef Th andgdeerendifdalenal Agasasaherbde chain

agggéigﬁ ggcording to any one of Clains 32 to 34,

' id - 170 - linker contains an am no acid at
th | ' h
[32]2£ € 0 |%}gagé;égg§%rl%%lg%g%%ﬂ§§ 041 ‘Lﬁg r%eéltwﬁteh

Aﬂ?ﬁgrgﬁ g Egsgkagﬂ? 'm r?§£0&38fsg¥”@ﬁ98k9 washed

cont al I n sai
tﬂbt@@§§§9hﬁitﬂedﬂBBlBr@ﬂé@Haﬁ%P(écﬂ?p&hQGDﬁﬁcﬁﬁQ'Eﬁeto
any one of Clains 27 to 36, wherein the
rebigosaschbhscrdeghigi swbklenbsiant DEFlYy 4HhfdFdRymd B8} -
A pharnmaceuti cal conposition conprising the
3 eheghsagphanorgbubprhcadded @PPR) pépt bHemaocldr dTBYUL O
any one of Clainms 27 to 37 as an active ingredient.
(p39F ThwophaandcB¥uetbyrlmevpposineonOagtomdphy weré€l ai m
38, wherein said oli osacchar|de chain has at | east
dgéS@@Mﬁ@féPnPM§ (21 mp) , Theaprdr kacthei ealueBmpesat i on

accor ing to Claim38 or 39 for treating or preventing
sHi £85Ce RS E0eFat BUPGFERUEE PEQT ¢ hours.~ The resin was

washed thoroughly with DMF and DCM to obtain HMPB-PEGA

resin, which was used as a solid phase for solid-phase
- synthesis.
[0154]

Fmoc-Gly (0.50 mmol), MSNT (0.50 mmol) and N-
methylimidazole (0.375 mmol) were dissolved in DCM (2 ml),
loaded to a solid-phase synthesis column and stirred at
25°C for 3 hours.

[0155]

After stirring, the resin was washed with DCM and

DMF. Fmoc group was removed by using 20% piperidine/DMF

solution (2 ml) for 15 minutes. After washing with DMF,



SEQUENCE LI STI NG <110> O suka Chem cal Co., Ltd. <120>
gl ycosyl ated GLP-1 peptide <130> OCKPO806P1lF <150>
3P2008- 157583 <151> 2008- 06- 17 <150> 31) 2008- 326609
<151> 2008-12-22 <160> 84 k4q0> Patentln version 3.1
<210> 1 <211> 31 <212> PRT <213> artificial sequence
<220> <223> gl ycosyl ated G.P-1 peptide <220> <221>

aM B¢ TENVRR 72 2daqidd iall )céﬁé@ﬁsééaiﬁ ad8brdance
gl ycosyl ated Cys or gl ycosyl ated Asn.

with the method shown below to extend a peptide chain.
[0156]

The amino acid having an amino group protected with
Fmoc group was dissolved in N-methylpyrrolidone (NMP) (1
ml). After addition of 0.45 M HCTU-HOBT/NMP (0.4 mmol),
the resulting mixture was loaded to a solid-phase
éynthesis column. Subsequently, 0.9 M DIPEA/NMP (0.8
mmol) was added to the solid-phase synthesis column.
After stirring at room temperature for 20 minutes, the
resin was washed with DCM and DMF, and Fmoc group was
removed by using a 20% piperidine/DMF solution (2 ml).for
15 minutes. This operation was repeatedly performed
using an amino acid protected with Fmoc group (0.5 mmol)
to sequentially condense amino acids.

[0157]

Fmoc-Gly, Fmoc-Cys(Trt), Fmoc—Gly, Fmoc-Lys'(Boc) ,
Fmoc;Val,'Fmoc—Leu, Fmoc-Trp (Boc) , Fmoc-Ala,_Fmoc-Ile,
Fmoc—Phe,'Fmoc-Glu(OtBu), Fmoc-Lys (Boc), Fmoc-Ala, Fmoc-
Ala, Fmoc-Gln(Trt), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc-Leu,
Fmoc-Tyr (tBu), Fmoc-Cys(Trt), Fmoc-Ser(tBu), Fmoc-Val,
Fmoc-Asp (OtBu), Fmoc-Ser (tBu), Fmoc-Thr (tBu), Fmoc-Phe,
Fmoc-Thr (tBu), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc-Ala and
Fmoc-His (Trt) were used as the amino acids protected by
Fmoc group to obtain a 31l-residue peptide of Gly-

Cys (Trt) -Gly-Lys (Boc) -Val-Leu-Trp (Boc) -Ala-Ile-Phe-

Glu(OtBu)-Lys(Boc)—Ala—Ala—Gln(Trt)—Gly—Glu(OtBﬁ)-Leu-



<220> <221> M SC FEATURE <222> (13)..(13) <223> xaal9:
Tyr, glycosylated Cys or glycosylated Asn. <220> <221>
M SC FEATURE <222> (16)..(16) <223> xaa22: dy,

gl ycosyl ated Cys or glycesybated Asn. <220> <221>

M SC_FEATURE <222> (20)..(20) <223> xaa26: Lys,
glycosylated Cys or glycosylated Asn. <220> <221>

"t SRET ek () (0L SEETON 05 a
TM BRI FAPMRETR228Buf 281y -€28) 0tBu) -Ala-His (Trt) (SEQ ID
NO: 70) on a solid-phase resin.

[0158]

The obtained resin having a peptide formed thereon
was partly taken in a solid-phase synthesis column.
Trifluorocacetic acid: water: TIPS (= 95: 2.5: 2.5) was
added such that the resin was thoroughly soaked and
stirred:at room temperature for 3 hours. The resin was
removed by filtration and the reaction solution was
concentrated under reduced pressure. The resulting
residue was purified by HPLC [column: SHISEIDO UG-120
(C18, 5 pum), ¢ 20 x 250 mm, gradient: A solution: 0.1%
TFA water, B solution: 0.09% TFA/10% water/90% AN 8.0
ml/min; 35 — 60%B, 20 min linear gradient] to obtain a
peptide wherein 18Ser and 36Arg of GLP-1 were each
substituted with Cys.

.[0159] |

Bromoacetamidyl disialo oligosaccharide (a) (a
product of OTSUKA Chemical Co., Ltd.) (10.5 mg) and the
peptide'chain synthesized above (2.1 mg) were dissolved
in 100 mM phosphate buffer (pH 7.5, 210 ul) and allowed

to react at 37°C for 4 hours. After complete consumption

of raw materials were confirmed by HPLC, the reaction
solution was directly subjected to purification by HPLC

[column: SHISEIDO UG-120 (C18, 5 pum), ¢ 4.6 x 250 mm,

gradient: A solution: 0.1% TFA water, B solution: 0.09%



<223> xaa34: Lys, glycosylated Cys or glycosylated
Asn. <220> <221> M SC_FEATURE <222> (30)..(30) <223>
xaa36: Arg, glycosylated Cys or glycosyl ated Asn.
<220> <221> M SC_FEATURE-<222>-(31)..(31) <223> xaa37:
Ay, -NH2, dy-glycosylated Cys or G y-glycosyl ated
Asn. <220> <221> M SC_FEATURE <222> (31)..(31) <223>
Xa ' r agXgado i r, sXaa22_is.d xaa26

T L Bk o P8 A i 58 TR st T g

1Xaadfr bea&hi¥ndlyeesybehed 6YS Ry B2U81lgosaccharide
A y-glycosyl ated Asn. <400> 1 H's Ala u Gy Thr Phe

chhinSgadéapcyal 1SFépa<@anaaek@linG1ls s¥aaah51832-G BrAGRD-
Ala xaa GQu Phe Ile Xaa Trp Leu Val Xaa Gy Xaa xaa

1 were each substituted with oligosaccharide chain added:

Cys (18,36Cys GLP-1-disialo).

[0160]

Example 3

Synthesis of 22 and 30Cys-disialo oligosaccharide chain

added GLP-1

A solid-phase synthesis column was charged with

Amino-PEGA resin (100 pumol) (product of Merck), washed
thoroughly with dichloromethane (DCM) and DMF and the
resin was thoroughly swollen with DMF. 4 ~hydroxymethyl-
. 3-methoxyphenoxybutyric acid (HMPB) (0.25 mmol), TBTU
(0.25 mmol) and N-ethylmorpholine (0.25 mmol) were
dissblved in DMF (2 ml), loaded to the column, and
stirred at room temperature for 4 hours. The resin was
washed thoroughly with DMF énd DCM to obﬁain HMPB-PEGA
resin, which was used as a solid phase for SOlid—phase
synthesis.

[0161]

Fmoc-Gly (0.50 mmol), MSNT (0.50 mmol) and N-
methylimidazole (0.375 mmol) were dissolved in DCM (2 ml),
loaded to a solid-phasé synthésis coiumn and stirred at
-25°CAfor 3 hours.

[0162]



202530 <210> 2 <211> 31 <212> PRT <213> human <220>
<223> @ P-1(7-37)0H <400> 2 Hs Ala Au dy Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Au Ay 151015 G n Al a
Ala Lys Qu Phe Ile Ala Irpoked val Lys Ay Arg Ay
202530 <210> 3 <211> 30 <212> PRT <213> artifici al
seqguence <220> <223> GLP-1(7-36)NH2 <220>

After stirring, the resin was washed with DCM and
DMF. Fmoc group was removed by using 20% piperidine/DMF
solution (2 ml) for 15 minutes. After washing with DMF,
amino acids were sequentially condensed in accordance
with the method shown below to extend a peptide chain.
[0163]

The amino acid having an amino group protected with
Fmoc group was dissolved in N-methylpyrrolidone (NMP) (1
ml). After addition of 0.45 M HCTU-HOBT/NMP (0.4 ﬁmol),
the resulting mixture was loaded to a solid-phase
synthesis column. Subsequently, 0.9 M DIPEA/NMP (0.8
mmol) was added to the solid-phase synthesis column.
After stirring at room temperature for 20 minutes, the
resin was washed with DCM and DMF, and‘Fmoc group was
removed by using a 20% piperidine/DMF solution (2 ml) for
15 minutes. This operation was repeatedly performed
using an amino acid protected with Fmoc group (0.5 mmol)
to sequentially condense amino acids.

[0164]

Fmoc-Gly, Fmoc—Arg(be), Fmoc-Gly, Fmoc-Lys(Boc),
Fmoc-Val, Fmoc-Leu, Fmoc-Trp (Boc), Fmoc-Cys(Trt), Fﬁoc-
Ile, Fmoc-Phe, Fmoc-Glu(OtBu), Fmoc-Lys(Boc), Fmoc-Ala,
Fmoc-Ala, Fmoc-Gln(Trt), Fmoc-Cys(Trt), Fmoc-Glu(OtBu),
Fmoé~Leu, Fmoc-Tyr (tBu), Fmoc-Ser(Trt), Fmoc-Ser (tBu),

Fmoc-Val, Fmoc-Asp(OtBu), Fmoc-Ser (tBu), Fmoc-Thr (tBu),
Fmoc-Phe, Fmoc-Thr (tBu) , Fmoc—Gly,‘Fmoc—Glu(OtBu), Fmoc -

Ala and Fmoc-His (Trt) were used as the amino acids



<221> MOD_RES <222> (30)..(30) <223> AM DATI ON <400> 3

Hs Ala Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr

Leu Au Gy 151015 Gn Ala Ala Lys Gu Phe Ile Ala Trp

Leu val Lys Gy Arg 202530-&10> 4 <211> 31 <212> PRT

<213> artificial sequence <220> <223> ami no acid

sequence of (al) <220> <221> CARBCHYD .<222>(12)..(12)
pr223ctedt Q8> Fhndd sgrdhep el shtyaihra Phe-dégides pspcMid of

Ser Cys Tyr Leu Qu Gy :
Gly-Arg(Pbf) -Gly-Lys (Boc) -Val-Leu-Trp (Boc) -Cys (Trt) -Ile-
Phe-Glu(OtBu) -Lys (Boc) -Ala-Ala-Gln(Trt) -Cys (Trt) -
Glu (OtBu) -Leu-Tyr (tBu) -Ser (tBu) -Ser (tBu) -Val-Asp (OtBu) -
Ser(tBu)—Thr(tBu)—Phe—Thr(tBu)—Giy—Glu(OtBu)-Ala-His(Trt)
(SEQ ID NO: 71) on a solid-phase resin.
[0165] |

The obtained resin having a peptide formed thereon
was partly taken in a solid-phase synthesis column.
Trifluoroacetic acid: water: TIPS (= 95: 2.5: 2.5) was
added such that the resin was thoroughly soaked and
stirred at room temperature for 3 hours. The resin was
removed by filtration and the reaction solution was
concentrated under reduced pressure. The resulting
residﬁe was purified by HPLC [column: SHISEIDO UG-120
(C18, 5 pm), ¢ 20 x 250 mm, gradient: A solution: 0.1%
TFA water, B solution: 0.09% TFA/10% water/90% AN 8.0
ml/min; 35 — 60%B, 20 min linear gradient] to obtain a
peptide wherein 22Gly and 30Ala of GLP-1 were each
substituted with Cys.
[01l66] |
Bromoacetamidyl disialo oligosaccharide (a) (a

product of OTSUKA Chemical Co., Ltd.) (7.9 mg) and the
peptide chain synthesized above (1.3 mg) were dissolved
in 100 mM phosphate buffer (pH 7.4, 200 pl) and allowed
to react at 37°C for 4 hours. After complete consumption

of raw materials were confirmed by HPLC, the reaction



151015 G n Ala Ala Lys Qu Phe Ile Ala Trp Leu val Lys
Ay Arg Ay 202530 Page 2 <210> 5 <211> 31 <212> PRT
<213> artificial sequence <220> <223> anino acid
sequence of (a2) <220> <22185CARBOHYD <222> (16)..(16)
<223> <400> 5 Hs Ala u @y Thr Phe Thr Ser Asp Va
Ser Ser Tyr Leu Qu Cys 151015 G n Ala Ala Lys A u Phe

sdl @R P &ered@ly LAY &i9tE Yurification by HPLC
[column: SHISEIDO UG-120 (C18, 5 um), ¢ 4.6 x 250 mm,
gradient: A solution: 0.1% TFA water, B solution: 0.09%
TFA/10% water/90% AN 0.7 ml/min; 35 — 60%B, 20 min
linear gradient] to obtain.l.o mg of oligosaccharide
chain added GLP-1 peptide wherein 22Gly and 30Ala of GLP-
1 were each substituted with oligosaccharide chain added
Cys (22,30Cys GLP-1l-disialo).

[0167]

Example 4

Synthesis of 22 and 36Cys-disialo oligosaccharide chain

added GLP-1

A solid-phase synthesis column was charged with
Amino-PEGA resin (100 pmol) (product of Merck), washed
thoroughly with dichloromethane (DCM) and DMF and the
resin was thoroughly swollen with DMF. 4—hydroxyméthy1—
3-methoxyphenoxybutyric acid (HMPB) (0.25 mmol), TBTU
(0.25 mmol) and N-ethylmorpholine (0.25 mmol) were
dissolved in DMF (2 ml), loaded to the column, and
stirred at room temperature for 4 hours. The resin was
washed thoroughly with DMF and DCM to obtain HMPB-PEGA
resin, which was used as a solid phase for solid-phase
synthesis.

[0168] ‘
Fmoc-Gly (0.50 mmol), MSNT (0.50 mmol) and N-

methylimidazole (0.375 mmol) were dissolved in DCM (2 ml),



202530 <210> 6 <211> 31 <212> PRT <213> artifici al
sequence <220> <223> am no aci d sequence of (a3) <220>
<221> CARBCHYD <222> (20)..(20) <223> <400> 6 Hs Al a
Au @y Thr Phe Thr Ser AspO®¥al Ser Ser Tyr Leu G u
Gy 151015 Gn Ala Ala Cys Qu Phe Ile Ala Trp Leu Val
Lys Ay Arg Ay 202530 <210> 7 <211> 31 <212> PRT

loaded to a solid-phase synthesis column and stirred at
25°C for 3 hours. |
[0169]

After stirring, the resin was washed with DCM and

DMF. Fmoc group was removed by using 20% piperidine/DMF
solution (2 ml) for 15 minutes. After washing with DMF,

amino acids were sequentially condensed in accordance

- with the method shown below to extend a peptide chain.
[0170]

The amino acid having‘an amino group protected with
Fmoc group was dissolved in N-methylpyrrolidone (NMP) (1
ml). After addition of 0.45 M HCTU-HOBT/NMP (0.4 mmol),
the resulting mixture was loaded to a solid-phase
synthesis column. Subseqﬁently, 0.9 M DIPEA/NMP (0.8
mmol) was added to the solid-phase synthesis column.
After stirring at room temperature for 20 minutes, the
resin was washed with DCM and DMF, and Fmoc Qroup was
removed by using a 20% piperidine/DMF solution (2 ml) for
15 minutes. This operation was repeatedly performed
using an amino acid protected with Fmoc group (0.5 mmol)
to sequentially condense amino acids.’

[0171]

Fmoc-Gly, Fmoc-Cys(Trt), Fmoc-Gly, Fmoc-Lys (Boc),
Fmoc-Val, Fmoc-Leu, Fmoc-Trp(Boc), Fmoc-Ala, Fmoc—Ile,
Fmoc-Phe, Fmoc-Glu(OtBu), Fmoc-Lys(Boc), Fmoc-Ala, Fmoc-
Ala, Fmoc-Gln(Trt), Fmoc-Cys(Trt), Fmoc-Glu(OtBu), Fmoc-

Leu, Fmoc-Tyr(tBu), Fmoc-Ser(tBu), Fmoc-Ser (tBu), Fmoc-



<213> artificial sequence <220> <223> am no acid
sequence of (a4) <220> <221> CARBCHYD <222> (24)..(24)
<223> <400> 7 Hs Ala Gu @y Thr Phe Thr Ser Asp va
Ser Ser Tyr Leu Au.G@y 451015-G n Ala Ala Lys A u Phe
Ile Cys Trp Leu val Lys Ay Arg Ay 202530 <210> 8
<211> 31 <212> PRT <213> artificial sequence <220>

vEP23PmB A, P6L 8L FEIMGEEES L (£BR) , <AR3Z-Thr (tBu), Fmoc-
Phe, Fmoc-Thr (tBu), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc-Ala,
Fmoc-His (Trt) were used as the amino acids protected by
Fmoc group to obtain a 31-residue peptide of Gly-
Cys(Trt)—Gly—Lys(Boc)—Val—Leu—Trp(Boc)—Ala—Ile-Phe—
Glu(OtBu) -Lys (Boc) -Ala-Ala-Gln (Trt) -Cys (Trt) -Glu (OtBu) -
" Leu-Tyr (tBu) -Ser (tBu) -Ser (tBu) -Val-Asp (OtBu) -Ser (tBu) -
Thr(tBu)-Phe-Thr(tBu);Gly—Glu(OtBu)—Ala—His(Trt)—Cys(Trt)
(SEQ ID NO:72) on a solid-phase resin.
[0172] |

The obtained resin having a peptide formed thereon
was partly taken in a solid-phase synthesié column.
Trifluéroacetic acid: water: TIPS (= 95: 2.5: 2.5) was
added such that the resin waé thoroughly soaked and
stirrgd at room temperature for 3 hours. The resin was
removed by filtration and the reaction soiution was
concentrated under reduced pressure. The resulting
residue was purified by HPLC [column: SHISEIDO UG-120
(C18, 5 um), ¢ 20 x 250 mm,.gradient: A solution: 0.1%
TFA water, B solution: 0.09% TFA/10% water/90% AN 8.0
ml/min; 35 — 60%B, 20 min linear gradient] to obtain a
peptide wherein 22Gly and 36Arg of GLP-1 were each
substituted with Cys.
[0173]

Bromoacetamidyl disialo oligosaccharide (a) (a
product of OTSUKA Chemical Co., Ltd.) (11.9 mg) and the

peptide chain synthesized above (2.0 mg) were dissolved



<221> CARBCHYD <222> (28)..(28) <223> <400> 8 H's Al a
GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu
Ay 151015 Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Va
Cys Ay Arg Ay 202530 <21D089-<211> 31 <212> PRT
<213> artificial sequence <220> <223> ami no acid
sequence of (a6) <220> <221> CARBCHYD <222> (30)..(30)

L%éf&@ Tgh %%ﬁgéfAkéfE%y ?%M ;hﬁ PQSOTHE SgﬁdAg g@éd
to react at 37°C for 1 hour. After complete consumption
of raw materials were confirmed by HPLC, the reaction
solution was directly subjected ﬁo purification by HPLC
[column:. SHISEIDO UG-120 (C18, 5 pum), ¢ 4.6 x 250 mm,
gradient: A solution: 0.1% TFA water, B solution: 0.09%
TFA/10% water/90% AN 0.7 ml/min; 35 — 60%B, 20 min
linear gradient] to obtain 2.9 mg of oligosaccharide
chain added GLP-1 peptide wherein 22Gly and 36Arg of GLP-
1 were each substituted with oligosaccharide chain added
Cys (22,36Cys GLP-1-disialo).
[0174]
Example 5

Synthesis of 30,36Cys-disiaio oligosaccharide chain
added GLP-1 peptide

A solid-phase synthesis column was charged with
Amino-PEGA resin (100 umol) (product of Merck), washed
thoroughly with dichloromethane (DCM) and DMF and the
resin was thoroughly swollen with DMF. 4-hydroxymethyl-
3—methoxyphenoxybutyric-acid (HMPB) (0.25 mmol), TBTU
(0.25 mmol) and N-ethylmorpholine (0.25 mmol) were
dissolved in DMF (2 ml), loaded to the column, and
stirred at room temperature for 4 hours. The resin was
washed Fhoroughly with DMF and DCM to obtain HMPB-PEGA
resin, which was used as a solid phase for solid-phase
synthesis.

[0175]



151015 G n Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys
Gy Cys Ay 202530 <210> 10 <211> 32 <212> PRT <213>

artificial sequence <220> <223> ami no aci d sequence of
(a7) <220> <221> CARBOHYD x292> (32)..(32) <223> <400>
10 Hs Ala Au @y Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Au G'y 151015 G n Ala Ala Lys Qu Phe Ile Ala Trp

Leu Mg Gg . 2Y Gfd ) %@258’056%981)1%% > 31
<212> PRT <213> artificial sequence <220> <223> anino
m@€hyll 5008L8AEBe 010 (8B3 mmB2P>were dissolved in DCM (2 ml),
loaded to a solid-phase synthesis column and stirred at
25°C for 3 hours.
[Ol76f
' After stirring, the resin waé washed with DCM and
DMF. Fmoc group was removed by using 20% piperidine/DMF
solution (2 ml) for 15 minutes. After washing with DMF,
amino acids were sequentially condensed in accordance
with the method shown below to extend a peptide chain.
[0177] |
The amiﬁo acid having an amino group protected with
Fmoc group was dissolved in N-methylpyrrolidone (NMP) (1
ml) . -After addition of 0.45 M HCTU-HOBT/NMP (0.4 mmol),
the resulting mixture was 19aded to a solid-phase
synthesis column. Subsequently, 0.9 M DIPEA/NMP (0.8
mmol) was added to the solid—phése synthesis column.
After stirring at room temperature for 20 minutes, the
resin was washed with DCM and DMF, and Fmoc group was
removed by using a 20% piperidine/DMF solution (2 ml) for
15 minutes. This operation was repeatedly_performed
ﬁsing an amino acid protected with Fmoc group (0.5 mmol)
to sequentially condense amino acids.
[0178]
| Fmoc-Gly, Cys(Trt), Fmoc-Gly, fmoc—Lys(Boc), Fmoc-
.Val, Fmoc-Leu, - Fmoc-Trp (Boc) , Cys(Trt), Fmoc-Ile, Fmoc-

Phe, Fmoc-Glu(OtBu), Fmoc-Lys(Boc), Fmoc-Ala, Fmoc-Ala,



<221> CARBOHYD <222> (13)..(13) <223> <400> 11 His A a
Au dy Thr Phe Thr Ser Asp Val Ser Ser Cys Leu Qu
Ay 151015 Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Va
Lys Ay Arg Ay 202530 <2180 12 <211> 31 <212> PRT
<213> artificial sequence <220> <223> ami no acid
sequence of (a9) <220> <221> CARBCHYD <222> (12)..(12)

Fiid2 L) 1Fids A Grbdaidveibe, ThfioSefews Pravsd -
Ser Asn Tyr Leu Gu Gy 151015 , _

Tyr (tBu), Fmoc-Ser (tBu), Fmoc-Ser(tBu), Fmoc-Val, Fmoc-‘
Asp(OtBu), Fmoc-Ser(tBu), Fmoc-Thr(tBu), Fmoc-Phe, Fmoc-
Thr (tBu), Fmoc-Gly, Fmoc—Glu(OtBu), Fmoc-Ala and Fmoc-
His (Trt) were used as the amino acids protected by Fmoc
group to obtain a 31-residue peptide of Gly-Cys(Trt)-Gly-
Lys (Boc) -Val-Leu-Trp(Boc) - Cys(Trt)-Ile-Phe-Glu(OtBu) -
Lys (Boc) -Ala-Ala-Gln(Trt) -Gly-Glu(OtBu) -Leu-Tyr (tBu) -
'Ser(tBu)-Ser(tBu)—Val-Asp(OtBu)-Ser(tBu)-Thr(tBu)—Phe—
Thr(tBu)—Gly;Glu(OtBu)—Ala-His(Trt) (SEQ ID NO:73) on a
solid—phase resin. |

[0179]

The obtained resin having a peptide formed thereon
was partly taken in a solid-phase synthesis column.
Trifluorocacetic acid: water: TIPS (= 95: 2.5: 2.5) was'
added such that the resin was thoroughly soaked and
stirred at room temperature for.3 hours. The resin was
removed by filtration and the reaction solution was
concentrated under reduced pressure. The resulting
residue was purified by HPLC [column: SHISEIDO UG-120
(C18, 5 um), ¢ 20 x 250 mm, gradient: A solution: 0.1%
TFA water, B solution: 0.09% TFA/10% water/90% AN 8.0
ml/min; 35 — 60%B, 20 min linear gradient] to obtain a
peptide wherein 30Ala and 36Arg of GLP-1 were each

substituted with Cys.

. [0180]



Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Gy
Arg Ay 202530 <210> 13 <211> 31 <212> PRT <213>
artificial sequence <220> <223> ami no acid sequence of
(al 1) <220> <221> CARBOHYD} 222> (16)..(16) <223>
<400> 13 H's Ala Qu Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu G u Asn 151015 G n Ala Ala Lys GQu Phe Ile

Al a BlidndaRie i ds dll Al (3ol idbdih riddd>(d4 211>

31 <212> PRT <213> artificial sequence. <220> <223>
peaoduet act OBEUKECleewfcdhldg., Ltd.) (11.4 mg) and the
peptide chain synthesized above (2.1 mg) were dissolved
in 100 mM phosphate buffer (pH 7.4, 400 pl) and allowed
to react at 37°C for 1 hour. After complete consumption
of raw materials were confirmed by HPLC, the reaction
solution was directly subjected to purification by HPLC
[column: SHISEIDO UG-120 (C18, 5 um), ¢ 4.6 x 250 mm,
gradient: A solution: 0.1% TFA water, B solution: 0.09%
TFA/10% water/90% AN 0.7 ml/min; 35 — 60%B, 20 min
linear gradient] to obtain 1.6‘mg of oligosaccharide
chain added GLP-1 peptide'wherein 30Ala and 36Arg of GLP-
1 were each substituted with oligosaccharide chain added
Cys (30,36Cys GLP-1-disialo).

[0181] |

Example 6

Synthesis of 30Cys-hyaluronic acid tetrasaccharide (HA-4)

added GLP-1 peptide

Hyaluronic acid tetrasaccharide (hereinafter, oligo
hyaluronic acid is also simply referred to as "hyaluronic
acid" in Examples) obtained in Synthesis Example 1 (12.7
mg) was dissolved by the addition of 25.4 pl of water and
483 pl of dimethyl sulfoxide (DMSO). This solution was

treated with 200 mg of ammonium bicarbonate at 37°C for

30 hours and then freeze-dried. To the obtained freeze-
dried product, 22.4 mg of sodium hydrogencarbonate, 300

pl of water, and 34.9 mg of bromoacetic anhydride (a



<220> <221> CARBCHYD <222> (20)..(20) <223> Page 5
<400> 14 H's Ala Au @y Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Gu Gy 1. 51015 G n Ala Ala Asn G u Phe
Ile Ala Trp Leu Val Lys dylarg Ay 202530 <210> 15
<211> 31 <212> PRT <213> artificial sequence <220>
<223> am no acid sequence of (al2) <220> <221>

'pggﬁgg%ﬁgk<§g§ﬁa(3f&riéﬁ4@o§82§>dféggfvéé in advance in

17 pl of N,N-dimethylformamide (DMF) were added and
aliowed to react for 1 hour with ice gooling. One hour
later, the reaction system was returned to room
temperature and allowed to react for.additional 1 hour.
The feaction solﬁtion was subjected to purification by
gel filtration to obtain 11.5 mg of the following
bromoacetamidyl hyaluronic acid tetrasaccharide (I):
[0182] |

[Formula 161}

HOHC HOH,C B
: %& P
HAC r/

OH
o

(1)
[0183]

The obtained bromoacetamidyl hyaluronic acid
tetrasaccharide (I) (2.4 mg) and a peptide wherein 30Ala
of GLP-1 was substituted with Cys (SEQ ID NO: 76) (1.3
mg) synthesized in Synthesis Exémple 2 were dissolved in
100 mM phosphate buffer (pH 7.5, 130 pl) and allowed to
react at 37°C for 1.5 hours. After complete consumption
of raw materials were confirmed by HPLC, the reaction
solution was directly subiected to purification by HPLC
[column: SHISEIDO UG-120 (C18, 5 um), ¢ 4.6 x 250 mm,
gradient: A solution: 0.1% TFA water, B solution: 0.09%
TFA/10% water/90% AN 0.7 ml/min;.35 - 60%B, 20 min

linear gradient] to obtain 1.0 mg of oligosaccharide'



Hs Al|a Qu Ay Thr Phe Thr Ser Asp Val ser Ser Tyr
Leu Au @y 151015 Gn Ala Ala Lys GQu Phe Ile Asn Trp
Leu Val Lys Ay Arg Ay 202530 <210> 16 <211> 31 <212>
PRT <213> artificial sequeht® <220> <223> ami no acid
sequence of (al3) <220> <221> CARBOHYD <222>
(28)..(28) <223> <400> 16 Hs Ala Qu Ay Thr Phe Thr
c1§§.[n Aéd?dé/@l GIﬁefl %?épﬁri/die L@Qe%i‘nC%UAﬂélcgﬂf’G@ m Ayas Al a
Lys A u Phe 11 a Trp Leu Val Asn Ay Arg Ay 202530
sﬁ%@é&tﬂﬂé&zﬂﬂﬁh3&yé¥dﬁ5nf5néégd3€eﬁfi$£¢@h§i1§QQ§@@§@
<220> <223> am no aci d sequence of (al4)
Cys (30Cys GLP-1-HA-4).

{0184]
Example 7

Synthesis of 30Cys-hyaluronic acid octasaccharide (HA-8)

added GLP-1 peptide

Hyalurdnic acid octasaccharide obtained in Synthesis
Example 1 (8.7 mg) was dissolved by the addition of 17.4
pl of’water and 314 pl of dimethyl sulfoxide (DMSO).

This solution was treated with 100 mg of ammonium
bicarbonate at 37°C for 45-hours and then freeze-dried.
To the obtained freeze-dried product, 7.6 mg of sodium
hydrogencarbonate, 180 pl of water, and 13.8 mg of
bromoacetic anhydride (a product of Sigma-Aldrich Corp.)
dissolved in advance in 7 pul of N,N-dimethylformamide
(DMF) were added and allowed to react for 1 hour with ice
cooling. One hour later, the reaction system was
returned to room temperature and allowed to react for
additional 1 hour. The reaction solution was subjected
to purification by gel filtration to obtain 7.3 mg of the
following bromoacetémidyl hyaluronic acid octasaccharide
(II):

[0185]



<220> <221> CARBOHYD <222> (30)..(30) <223> <400> 17
Hs Ala Qu Ay Thr Phe Thr Ser Asp val Ser Ser Tyr
Leu u Gy 151015 Page 6 Gn Ala Ala Lys Gu Phe Ile
Ala Trp Leu Val Lys dy-Add4dy 202530 <210> 18 <211>
32 <212> PRT <213> artificial sequence <220> <223>

am no .aci d sequence of (alb5) <220> <221> CARBOHYD
[FeXadita( 32). . (32) <223> <400> 18

HOQ H HO! .
maét%ﬁ;§f€:§:§:%m&§§§%&§§:@ég§i%u“m: ek 7
H . ° H OH HMW Nmn]//
| (L 1)

[0186]

The obtained bromoacetamidyl hyaluronic acid
octasaccharide (2.9 mg) and a peptide wherein 30Ala of
GLP-1 was sﬁbstituted with Cys (SEQ ID NO: 76) (1.5 mg)
synthesized in Synthesis Example 2 were dissolved in 100
mM phosphate buffer (pH 7.5, 150 pl) and allowed to react

“at 37°C for 1.5 hours. After complete consumption of raw
materials were confirmed by HPLC, the reaction solution
was directly subjected to purification by HPLC [column:
SHISEIDO UG-126 (C18, 5 um), ¢ 4.6 x 250 mm, gradient: A
solution: 0.1% TFA water, B solution: 0.09% TFA/10%
water/90% AN 0.7 ml/min; 35 — 60%B, 20 min linear
gradient] to obtain 0.5 mg of oligosaccharide chain added
GLP-1 peptide wherein 30Ala of GLP-1 was substituted with
hyaluronic acid octasaccharide added Cys (30Cys GLP-1-HA-
8) .

[0187]

Example 8

Synthesis of 36Cys-hyaluronic acid tetrasaccharide (HA-4)

added GLP-1 peptide

Hyaluronic acid tetrasaccharide obtained in

Synthesis Example 1 (12.7 mg) was dissolved by the



Hs Ala Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Qu Gy 151015 Gn Ala Ala Lys Qu Phe Ile Ala Trp
Leu Val Lys Ay Arg Gy Asn 202530 <210> 19 <211> 31
<212> PRT <213> artificirall®equence <220> <223> anmi no
aci d sequence of (al6) <220> <221> CARBCHYD <222>
(13)..(13) <223> <400> 19. His Ala Gu Ay Thr Phe Thr

adé%lé%p o¥ab 5Sqr p2ebrAA ckel ang 4@y ;é%(%l%l@er&n@ha Al a
Qu Phe lle Ala Trp Leu Val Lys Gy Arg dy 202530

suﬂ&b&&d&O(iﬂmi» .30TH24 250 PR isAl @asattrehitedalvisaqoenceg
<220> <223> am no aci d sequence of (al7)
of ammonium bicarbonate at 37°C for 30 hours and then

freeze-dried. To the obtainea freeze-dried product, 22.4
mg of sodium hydrogencarbonate, 300 pl of water, and 34.9
mg of bromoacetic anhydride (a product of Sigma-Aldrich
Corp.) dissolved in advance in 17 pl of N,N-
dimethylformamide (DMF) were added and allowed to react
for 1 hour with ice cooling. One hour later, the
reaction systeh was returned to room temperature and
allowed to react for additional 1 hour. The reaction
solution was subjected to purification by gel filtration
to obtain 11.5 mg of bromoacetamidyl hyaluronic.acid
tetrasaccharide (I).

[0188]

The obtained bromoacetamidyl hyaluronic acid
tetrasaccharide (I) (1.1 mg) and a GLP-1 peptide wherein
36Arg of GLP-1 was substituted with Cys (SEQ ID NO: 78)
(1.5 mg) synthesized in Synthesis Example 3 were
dissolved in 100 mM phosphate buffer (pH 7.5, 130 pl) and
allowed to react at 37°C for 1.5 hours. After complete
consumption of raw materials were confirmed by HPLC, the
reaction solution was directly subjected to purification
by HPLC [column: SHISEIDO UG-120 (C18, 5 upm), ¢ 4.6 x 250
mm, gradieht: A solution: 0.1% TFA water, B solution:
0.09% TFA/10% waﬁer/90% AN 0.7.m1/min; 35 — 60%B, 20 min

linear gradient] to obtain 0.9 mg of oligosaccharide



<220> <221> CARBOHYD <222> (12)..(12) <223> <220>
<221> MOD- RES <222>(30)..(30) <223> AM DATI ON <400> 20
Hs Ala Gu @y Thr Phe Thr ser Asp Val Ser Cys Tyr
Leu Au Ay 151015 Page 7 1Gn-Ala Ala Lys G u Phe Ile
Ala Trp Leu val Lys Gy Arg 202530 <210> 21 <211> 30
<212> PRT <213> artificial sequence <220> <223> am no’

cREi S §&ﬂ@§n@§29£ &@ﬂ@idézgﬂérégal36&%§BS¥NE£P—1 was
substituted with hyaluronic acid tetrasaccharide added
Cys (36Cys GLP-1-HA-4).

[0189]

Exémple 9

Synthesis of 36Cys-hyaluronic acid octasaccharide (HA-8)

added GLP-1 peptide

Hyaluronic acid ocfasaccharide (8.7 mg) obtained in
. Synthesis Example 1 was dissolved by the addition’of 17.4
pl of water and 314 pl of dimethyl sulfoxide (DMSO).
fhis solution was treated with'loo mg of ammonium
bicarbonate at 37°C for 45 hours and then freeze-dried.
To the. obtained freeze-dried product, 7.6 mg of sodium
hydrogehcarbonate, 180 pl of water, and 13.8 mg of |
 bromoacetic anhydride (a product of Sigma-Aldrich Corp.)
dissolved in advance in 7 pl of N,N—diméthylformamide
(DMF) were added and allowed to react for 1 hour with ice
cooling. One hour later, the reaction system was
returned to réom temperature and allowed to react for
additional 1 hour. The reaction solution was subjected
to purification by gel filtration to obtain 7.3 mg of
bromoacetamidyl hyaluronic acid octasaccharide (Ii).
[0190]

The obtained bromoacetamidyl hyaluronic acid
octasaccharide (2.4 mg) and a GLP-1 peptide wherein 36Arg
of GLP-1 was substituted with Cys (SEQ ID NO: 78) (1.5

mg) synthesized in Synthesis Example 3 were dissolved in



. <222> (16)..(16) <223> <220> <221> MOD_RES <222>
(30)..(30) <223> AM DATI ON <400> 21 His Ala Gu dy
Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Cys 151015
Gn Ala Ala Lys Gu Phe +l21Aa Trp Leu val Lys Ay
Arg 202530 <210> 22 <211> 30 <212> PRT <213>
artificial sequence <220> <223> amino acid sequence of

1681%& §§§85h§§§;€u§?érckgﬁ’<?§?>1$30&1 (gg allowed to
react at 37°C for 2 hours. After complete consumption of
raw materials were confirmed by HPLC, the reaction
solution was directly subjected to purification by HPLC
[column: SHISEIDO UG-120 (C18, 5 um , 0 4.6 x 250 mm,
gradient: A solution: 0.1% TFA water, B solution: 0.09%
TFA/10% water/90% AN 0.7 ml/min; 35 — 60%B, 20 min
linear gradient] to obtain 0.5 mg of oligosaccharide
chain added GLP-1 peptide wherein 36Arg of'GLP-; was
substituted with hyaluronic acid octasaccharide added Cys
(36Cys GLP-1-HA-8).

[0191]

Example 10

Synthesis of 30Cys-hyaluronic acid hexadecasaccharide

(HA-16) added GLP-1 peptide

Hyaluronic acid hexadecasaccharide (1176 mg)
/obtained in Synthesis Example 1 was dissolved by the
addition of 35 pl of water and 680 pl of dimethyl
sulfoxide (DMSO). This solution was treated with 260 mg
of ammonium bicarbonate at 37°C for 75 hours and then
freeze-dried. To the obtained freeze-dried product, 5.5
mg of sodium hydrogencarbonate, 230 pl of water, and 10.2
mg of bromoacetic anhydride (a product of Sigma-Aldrich
Corp.) dissolved in advance in 5.1 pl of N,N-
dimethylformamide (DMF) were added and allowed to react
for 1 hour with ice cooling. One hour later, the

reaction system was returned to room temperature and



<223> <220> <221> MOD _RES <222> (30)..(30) <223>

AM DATI ON <400> 22 His Ala Gu Gy Thr Phe Thr Ser Asp
val Ser Ser Tyr Leu u dy 151015 Gn Ala Ala Cys Gu
Phe Ile Ala Trp Leu val tysl&y Arg 202530 <210> 23
<211> 30 <212> PRT <213> artificial sequence <220>
<223> am no acid sequence of (a20) <220> <221>

aARROIYR, L2Lat (24) - ad @M i582B>1 PRger8 mi2G=zaction
solution‘was subjected to purification by gel filtration

to obtain 8.7 mg of the following bromoacetamidyl

hyaluronic acid hexadecasaccharide (III):



<221> MOD RES <222> (30)..(30) <223> AM DATI ON <400>
23 Hs Ala AQu @y Thr Phe Thr Ser Asp val Ser Ser Tyr
Leu Au Gy 151015 Gn Ala Ala Lys Qu Phe Ile Cys Trp
Leu Val Lys Ay Arg 2025301%216> 24 <211> 30 <212> PRT
<213> artificial sequence <220> <223> ami no acid
sequence of (a2l) <220> <221> CARBCHYD <222>
[£88hu1§28%7 <223> <220> <221> MOD_RES <222> (30)..(30)

<223> AM DATI ON <400> 24 Hs Ala Gu dy Thr Phe Thr
Ser Asp Val Ser nzlSer Tyr Leu Gu Ay
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151015 G n Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Cys
Ay Arg 202530 <210> 25 <211> 30 <212> PRT <213>
artificial sequence <220> <223> ami no aci d sequence of
(a22) <220> <221> CARBOHYDL2922> (30)..(30) <223>.
<220> <221> MOD _RES <222> (30)..(30) <223> AM DATI ON
<400> 25 H's Ala Au @y Thr Phe Thr Ser Asp Val Ser
ser Thed HredindddetAmidhBl ke Giro @ Ataalys G u Phe Ile

Ala Trp Leu val Lys dy Cys
hexadecasaccharide (III) (3.1 mg) and a peptide chain
synthesized in Synthesis Example 2 (SEQ ID NO: 76) (1.0
mg) were dissolved in 100 mM phosphate buffer (pH 7.5,
190 pl). After addition of a 10 mM aqueous tris(2-
carboxyethyl)phosphine hydrochloride solution (10 pl),
the mixture was allowed to react at 37°C for 8 hours.
Since no more réductionlin'raw materials was observed by
HPLC, the reaction solution was difectly'subjected to
purification by HPLC [column: SHISEIDO UG—120 (Ci18, 5 um),
b 4.6 x 250 mm, gradient:‘A solution: 0.1% TFA water, B
solution: 0.09% TFA/10% water/90% AN 0.7 ml/min; 35 —
60%B, 20 min linear gradient] to obtain 0.4 mg of
oligosaccharide chain added GLP-1 peptide wherein 30Ala
of GLP-1 was substituted with hyaluronic acid
‘hexadecasaccharide added Cys (30Cys GLﬁ-l—HA—16).

[0192]
Example 11

Synthesis of 36Cys-hyaluronic acid hexadecasaccharide

(HA-16) added GLP-1 peptide

The bromoacetamidyl hyaluronic acid
hexadecasaccharide (III) prepared in Examp;eiio (4.9 mg)
and a 36Cys GLP-1 peptide chain syﬁthégiééd ih:SYhthesis'
Example 3 (SEQ ID NO: 78) (1.2 mg) wefe aiséolﬁed inh100
‘mM phosphate buffer (pH 7.5, 190 pl). After addition of
a 10 mM agqueous tris(2-carboxyethyl)phosphine

hydrochloride solution (36 pl), the mixture was allowed



202530 <210> 26 <211> 30 <212> PRT <213> artifici al
sequence <220> <223> am no aci d sequence of (a23)
<220> <221> CARBOHYD <222> (13)..(13) <223> <220>
<221> MOD_RES <222> (30)-.130)-<223> AM DATI ON <400>
26 Hs Ala GQu @y Thr Phe Thr Ser Asp val Ser Ser Cys
Leu Au @y 151015 G n Ala Ala Lys G u Phe IIe Ala Trp

cbeye el %}Y?%ﬁ%ﬁé%q%%%ip L <23t 2’ cEbre i cSikinptR bn
of raw materials were confirmed by HPLC, the reaction
solution was directly subjected to purification by HPLC
[column: SHISEIDO UG-120 (C18, 5 pm), ¢ 4.6 x 250 mm,
gradient: A solution: 0.1% TFA water, B solution: 0.09%
TFA/10% water/90% AN 0.7 Iﬁl/mAin; 35 = 60%B, 20 min
linear gradient] to obtain 0.3 mg of oligpsaccharide,»>
chain added GLP-1 peptide wherein 36Arg of[GﬁP—i'Qés
substituted with hyaluronic acid hexadecasaccharide added
Cys (36Cys GLP-l—HA—lé).

[0193]

Example 12

Synthesis of 36Cys-high-mannose type oligosaccharide

chain (M5) added GLP-1 peptide

Soybean powder (100 g) was washedvtwice with 500 ml
of acétone and twice with 500 ml of methanol to obtain
61.4 g of defatted soybean powder.

To the obtained defatted soybean powder (43.0 g),
430vml of water and 4.3 g of Liquefying Enzyme T-(a
product of HBI Enzymes Inc.) were added and allowed to
react at 70°C for 19 hours with stirring. The reaction
solution was separated into a supernataﬁt and
precipitates. by cenﬁrifugation (10000 G, 10.min) to
obtain 800 ml of supefnatant. To the precipitates, 430
ml of water and 4.3 g of Liquefying Enzymé T were further
added and allowed to react again at 70°C for 19 hours.

The reaction solution was separated into a supernatant



<220> <223> am no aci d sequence of (a24) <220> <221>
CARBOHYD <222> (12)..(12) <223> <220> <221> MDD _RES
<222> (30)..(30) <223> AM DATI ON <400> 27 H's Ala Qu
Gy Thr Phe Thr Ser Asp Val2Ser Asn Tyr Leu Gu Gy
151015 G n Ala Ala Lys Qu Phe Ile Ala Trp Leu val Lys
Ay Arg 202530 <210> 28 <211> 30 <212> PRT <213>

al?%é%%%&%@%% 5 eccA TG28ToRM PR0 86! d, SEFURIGF €5
obtain 600 ml of supernatant. The obtained supernatants
were combined (1400 ml in total). After addition of 100
ml of 500 mM pﬁosphate buffer (pH 7.0) and 3.0 g of
Orientase ONS (a product of HBI Enzymes Inc.), the
..mixture>was allowed to react at>SO°C for 19 hours with
stirfingpx'Thé reaction solution was filtered;forNremoval
of inéoluble matter, and the filtrate was concentrated to
a volume of 400 ml using a rotary evaporator. The
obtained solution was subjected to ultrafiltration
through an ultrafiltration membrane with molecﬁlar weight
cutoff of 1 K (Minimate TFF Capsule 1K membrane, a
product of PALL Corp.).

| After treatment for 6 hours, 230 ml_Of a solution
‘that did not penetrate the membrane Was collected. To
the collected solution, 20 ml of 1 M tris-HCl buffer (pH
8.0), 250 mg of sodium azide and 423.5 mg of Actinase E
- (a product of KAKEN PHARMACEUTICAL CO., LTD.) were added
and allowed to react at 37°C for 82 hours. The reaction
solution was filtered for removal of insoluble matter,
and the filtrate was then concentrated to a volume of 100
- ml using a rotary evaporator. The concentrate was
di&ided into halves, each of which was fractionated using
~a Sephadex-G25 (¢ 25 mm x 100 mm) column. Only a
“oligosaccharide chain-containing fraction was collected

and concentrated to obtain 2.22 g.



<222>(16)..(16) <223> <220> <221> MDD _RES ,
<222>(30)..(30) <223> AM DATION <400> 28 His Ala Qu
@y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu G u Asn
151015 G n Ala Ala Lys -G ulPRe-Ile Ala Trp Leu Val Lys
Ay Arg 202530 <210> 29 <211> 30 <212> PRT <213>
artificial sequence <220> <223> anmino aci d sequence of

iggg%hé?c%@p?aﬁ?g&%%%aﬁz%g RN - 8N 1243
fraction was dissolved by the addition of 21.0 ml of
distilled water and 14.9 ml of ethanol. After addition
of 1.13 g of sodium hydrogencarbonate and 2.02 g of Fmoc-
OSu, the mixture waé allowed to react at;room_temperature
for 16 hours. After the réaétiéﬁ};ZSO:ﬁlf6f:écétone was .
\‘ added thereto,:and the precipitatés were filterédzthroﬁgh
a hembrane.filter (0 47 mm, pore size: 0.5 um; a product
of Advantec Toyo Kaisha, Ltd.). Insoluble matter
remaining on the membrane was dissolved in distilled
water, coilected, and concentrated to a volume of 10 ml
or lower using a rotary evaporator. The concentrate was
fractionated using a Sephadex-G25 (¢ 25 mm x 100 mm)
column. An oligosaccharide chain-containing fraction was
collected and concentrated to obtain 1.37 g.

This fraction was further dissolved in 4 ml of
"distilled water and fractionated using an ODS column
(Wakogel 100C18, ¢ 25 mm x 150 mm). Only an
oligosaccharide chain-containing fraction was collected
and concentrated to obtain 48.6 mg of a semi-purified
oligosaccharide chain. The semi-purified oligosaccharide
chain wasvpurified by HPLC [column; YMC—Pack ODS-AM ¢ 20
x 250 mm, eluent: acetonitrile/25 mM ammonium acetaﬁe
buffer=82/18, flow rate: 8.0 ml/min] to obtain 13.0 mg of
a higthannose type Man5GlcNAc, oligosaccharide chain (M5

oligosaccharide chain).



<221> MOD_RES <222> (30)..(30) <223> Anl DATI ON <400>
29 Hs Ala Au @y Thr Phe Thr Ser Asp Val Sér Ser Tyr
Leu Au Gy 151015 Gn Ala Ala Asn Qu Phe Ile Ala Trp
Leu Val Lys Gy Arg 20253012216> 30 <211> 30 <212> PRT
<213> artifici-al sequence <220> <223> ami no acid
sequence of (a27) <220> <221> CARBCHYD <222>

(24)Thd 240 52237 M2 20P% %rﬁé@ ﬁoé IR%)’S%D]

<223> AM DATI ON <400> HIS Al a y T P
as85ofeBaVE, SRE §€Hi€¥6nLSE Y [AYof water. This
solution was treated with 200 mg of ammonium bicarbonate
at room temperature for 41 hours and then freeze-dried.
To the.obtained freeze-dried product, 12.5 mg of sodium
'hydrogencérponate; 110 pl of watér, and 19.9 mg of
bromoacetic anhydride (avpfoduct of SigmaFAidrich Corp.)
dissolved in advance in 10 pl of N,N-dimethylformamide
(DMF) were added and allowed to react for 1 hour with ice
cooling. One hour later, the reactidn system was
feturned to room temperature and allowed to react for
additional 1 hour. The reaction solution was subjected
to purification by gel filtration to obtain 7.9 mg of the
following bromoacetamidyl M5 oligosaccharide chain (b):

[Formula 19]

/54
w?‘w no&.‘% Yo

NHAe NHAc : Br
OH

(b)

The obtained bromoacetamidyl M5 oligosaccharide
chain (b) (4.1 mg) and a GLP-1 péptide wherein 36Arg was
substituted with Cys (SEQ ID NO: 78) (1.2 mg) synthesized
in Synthesis Example 3 were dissolved in 100 mM phosphate

buffer (pH 7.5, 190 pl). After addition of a 100 mM

aqueous tris(2-carboxyethyl)phosphine hydrochloride

solution (24 pl), the mixture was allowed to react at



151015 G n Ala Ala Lys Qu Phe Ile Asn Trp Leu val Lys
Ay Arg "202530 <210> 31 <211> 30 <212> PRT <213>
artificial sequence <220> <223> ami no aci d sequence of
(a28) <220> <221> CARBOHYDLPAge 11 <222> (28)..(28)
<223> <220> <221> nOD_RES <222> (30)..(30) <223>

AM DATI ON <400> 31 His Ala Qu @y Thr Phe Thr Ser Asp

3 Y 1?3?31; ﬁfrhows Lew f@ay gelécé 1015 t‘ﬁzeg f%gctﬁ'o% LS @i

Phe a Trp Leu val
was subjected to purlflcatlon by HPLC [column: SHISEIDO

UG-120 (C18, 5 pm) ¢ 4.6 x 250 mm, gradient: A solution:
0.1% TFA water, B solution: 0.09% TFA/10% water/90% AN
‘O.7lml/mih}‘35 - 60%B,'20 min'iineér‘gradiént] to. obtain
0.3 mg ofAoligoséccharideichain‘addea.GLP—l.pepfide
wheréin-BGArg of GLP-1 was substituted with hiéh-mannose
type M5 oligosaccharide chain added Cys (36Cys GLP-1-MS5).
[0194]

Example 13

‘Synthesis of 26Lys-asialo oligosaccharide chain Asn

linker-modified Arg34GLP-1(7-37) peptide

(1) Synthesis of asparagine-linked asialo oligosaccharide
chain glutaric acid

In a 10-mL eggplant flask, an asparagine-linked
asialo oligosaccharide chain (50.6 mg, 28.7 pumol) was
dissolved in DMSO-water (4:1, v/v, 1.5 mL) . To this
solution, a DMSO solution (100 pL, 51.7 pmol) containing
a 0.52 M glutaric acid-EDC mixture (1:1, mol/mol) was
added and stirred at room temperature for 1 day. The
reaction mixture was diluted with distilled water (1.5
mL) and then fractionated repetitively three times by
size-exclusion gel filtration chromatography (Sephadex G-

¢ 1.5 x 45 cm, distilled water). After freeze-drying,
the foilowing asparagine-linked asialo oligosaccharide
chain glutaric acid (c) (51.4 mg) was obtained (MALDI TOF

Mass calculated for [M+Na]J+ 1891.66, found 1891.78):



<210> 32 <211> 30 <212> PRT <213> artificial sequence
<220> <223> am no aci d sequence of (a29) <220> <221>
CARBOHYD <222> (30)..(30) <223> <220> <221> MOD_RES
<222> (30)..(30) <223> AMDAFI ON <400> 32 His Ala Qu
Gy Thr Phe Thr Ser Asp Val "Ser Ser Tyr Leu Gu Gy
151015 A n Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys
[Eb¥mdsa 2OP530 <210> 33 <211> 30 <212> PRT <213>
artificial sequence <220> <223> ami no acid sequence of
(asgg <220>

.”ﬁg&o HO,._ NHAc
- OHHG 0.0

HG
OH
HO%&E
HO °1§*v

HOZQ( NHAS NHAcT\( *(\/\coou
HO

COOH
OH Hg%g/o
"u?o'i\"éﬁ". NHAC (c)
(2) Synthesis of asparagine-linked asialo oligosaccharide
chain glutaric acid N—hydroxysuccinimidyl ester |

In a 1.5-mL Eppendorf tube, a DMSO solution (25 pL,
11.0 pmol) of 0.44 M N-hydroxysuccinimide and a DMSO
solution (75 pL, 27.6 pmol) of 0.37 M EDC were added to a
DMSO' (200 pL) solution of the asparagine—linked'asialo
oligosaccharide chain glutaric acid (c¢) (17.2 mg, 9.2
umol) . After stirring at room temperature for 6 hours,
EDC was inactivated by the addition of DTT (5.7 mg, 36.8
umol) (Grabarek, Z., Gergely, J. Anal. Biochem. 1990, 185,
131-135). This solution mixture coﬁtaining the following
asparagine—linkéd asialo oligosaccharide chain glutaric
acid N-hydroxysuccinimidyl ester (d)-was directly used in
peptide condensation as a sugar linker reagent (0.03 M

solution):



<221> CARBOHYD <222> (13)..(13) <223> <220> <221>
- MOD_RES <222> (30)..(30) <223> AM DATI ON <400> 33 His
Ala Au @y Thr Phe Thr Ser Asp Val Ser ser Asn Leu
GQu Ay 151015 G n Ala AtalRys-Au Phe Ile Ala Trp Leu
val Lys Ay Arg 202530 <210> 34 <211> 31 <212> PRT
- <213> artificial sequence <220> <223> am no acid
[ﬁgﬁH@pgezpf (a31) <220> <221> CARBCHYD <222>
20)..(20) <223> <400> 34

HO
Ho &Yg_no NHA

OHH#\ o
e

OH _oH OHl . 0
0 o H H .

) HO ' ' NHAc NHAc 0

° coofl )
OH HOEE: , '
o NHAc (d)

H

(3) -Synthesis of 26Lys-asialo oligosacchaiide chain Asn
linker-modified Arg34GLP-1(7-37) ‘

In a 1.5-mL Eppendorf tube, DIPEA (4.8 upL, 27.6
umol) and the 0.03 M sugar linker reagent prepared above
(150 pL, 4.5 umol) were added to a DMSO (300 uL) solution
of Lys®*Arg®*GLP-1(7-37) synthesized in Synthesis Example
4 (SEQ ID NO: 80) (2.8 mg, 0.83 umol). After stirring at
room temperature for 2 hours, the reaction was terminated
by the addition of an aqueous solution (200 pL) of
glycine (2 mg, 26.6 pmol). Fractions of peaks at a
retention time of 15.5 min were directly collected by
HPLC [column: Zorbax 300SB-CN, ¢ 4.6 X 256 mm, gradient:
A solution: 0.1%TFA water, B solution: 0.09% TFA/10%
water/90% AN 1.0 mi/min; 10 — 40%B (0-8 min) 40 — 50%B
(8-20 min) linear gradient]. After freeze-drying, the
following 26Lys-asialo oligosaccharide chain Asn linker-

modified Arg?*GLP-1(7-37) (0.7 mg) was obtained (MALDI



Hs Ala Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Au @y 151015 Gn Ala Ala Lys GQu Phe Ile Ala Trp
Leu Val Lys Ay Arg Ay 202530 <210> 35 <211> 31 <212>
PRT <213> artificial sequemes <220> <223> .amno acid
sequence of - (a32) <220> <221> CARBOHYD <222> .
(28)..(28) <223> <400> 35 H's Ala Au dvy Thr Phe Thr

T@?rMééB gﬁﬂcﬁfétgﬁrf@” [+3 ‘éa\%#a% é?’l @A' Foldh &
52@35@@ <210> 36 <211> 31 <212> PRT <213> art|f|C|a

sequence <220> <223> am no aci d sequence of (a33)
<220> /



<221> CARBCHYD <222> (12)..(12) <223> <220> <221>
CARBOHYD <222> (30)..(30) <223> <400> 36 Hs Ala Qu
@y Thr Phe Thr Ser Asp val Ser Cys Tyr Leu Gu Ay
151015 G n Ala Ala Lys GulPBe-Ile Ala Trp Leu val Lys
dy Cys. Ay 202530 <210> 37 <211> 31 <212> PRT <213>
artificial sequence <220> <223> anmino acid sequence of
(F83Ah152297 <221> CARBOHYD <222> (16)..(16)
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<223> <220> <221> CARBCHYD <222> (24)..(24) <223>
<400> 37 H's Ala Au A&y Thr Phe Thr Ser Asp val Ser
Ser Tyr Leu Gu Cys 151015 A n Ala Ala Lys Qu Phe Ile
Cys Trp Leu val Lys Ay Arg3d y 202530 <210> 38 <211>
31 <212> PRT <213> artificial sequence <220> <223>

am no acid sequence of (a35) <220> <221> CARBCHYD
[6232% (16)..(16) <223> <220> <221> CARBOHYD

Example 14

Synthesis of 30-Cys-disialo oligosaccharide chain added

exendin-4

| A 39-residue peptide wherein 30G1y of Ex-4 was
substituted Qith Cys (12.0 mg) synthesized in Synthesis
Example 5 and bromoacetamidyl disialo oligosaccharide (a)
(a produét of OTSUKA Chemical Co., Ltd.) (36 mg) were
reacted in 100 mM sodium phosphate buffer (pH 7.4) and 5
mM tris(carboxyethyl)phosphine (1 mL) at 37°C for 1 hour.
The reaction sclution was directly subjected to
purification by HPLC [column: SHISEIDO UG-120 (C18, 5 um),
¢ 20 x 250 mm, gradient: A solution: 0.1% TFA water, B
solution: 0.09% TFA/10% water/90% AN 8 ml/min; 35 — 50%B,
20 min linear gradient] to obtain 10.6 mg of
oligosaccharide chain added Ex-4 peptide wherein 30G1y of
Ex-4 was substituted with disialo oligosaccharide chain
added Cys (30Cys Ex-4-disialo) (M:C271H422N580123S MALDI
TOF Mass calculated for [M+H]* 6493.63, found 6494.33).
[0196].
Example 15

Synthesis of 26Cys-disialo oligosaccharide chain added

BIM51077
A 30-residue peptide wherein 26Lys of BIM51077 was

substituted with Cys (2.4 mg, 0.72 pmol) synthesized in

Synthesis Example 6 and guanidine (216 mg) were dissolved

in distilled water (240 pL), and an aqueous TCEP solution



<222> (30)..(30) <223> <400> 38 H's Ala Au dy Thr
Phe Thr Ser Asp val Ser Ser Tyr Leu Qu Cys 151015 dn
Ala Ala Lys Gu Phe Ile Ala Trp Leu Val Lys Ay Cys
Ay 202530 <210> 39 <211> 3B1<212> PRT <213>
artificial sequence <220> <223> am no acid sequence of
(a36) <220> <221> CARBOHYD <222>(20)..(20) <223> <220>

(f%%l CA%%QHY f2 2> Let228%yiz%§§ialo oligosaccharide

(a) (10 mg/mL, 100 pL, 4.2 umol) and 500 mM sodium
phosphate buffer (pH 7.4, 100 pL) were added thereto in
this order. The mixture was allowed to react at 37°C for
2 hours. The reaction solution was directly subjected to
purification by HPLC [column: SHISEIDO UG-120 (C18, 5 pm) ,
¢ 4.6 x 250 mm, gradient: A solution: 0.1% TFA water, B
solution: 0.09% TFA/10% water/90% AN 0.7 ml/min; 35 —
60%B, 20 min linear gradient] to obtain 1.9 mg of
oligosaccharide chain added BIM51077 peptide wherein
26Lys of BIM51077 was substituted with disialo
oligosaccharide chain added Cys (26Cys BIM51077-disialo)
(MALDI TOF Mass calculated for [M (average)+H]® 5578.72,
found 5578.74) .

[0197]

Example 16

Synthesis of 30Cys-M5 oligosaccharide chain added

" exendin-4

A 39-residue peptide wherein 30Gly of Ex-4 was
substituted with Cys (1.2 mg) synthesized in Synthesis
Example 5 and the bromoacetamidyl M5 oligosaccharide
chain (b) synthesized in Example 12 (3.9 mg) were reacted
in 35 mM sodium phosphate buffer (pH 7.4) and 1 mM
tris (carboxyethyl)phosphine (0.17 mL) at 37°C for 3 hours.
The reaction solution was directly subjected to |
purification by HPLC [column: SHISEIDO UG-120 (Cl18, 5 um) ,

¢ 4.6 x 250 mm, gradient: A solution: 0.1% TFA water, B



<400> 39 Hs Ala Gu Ay Thr
Tyr
Ala Trp Leu Val

Ser

<222>
4305

50%B,

oligosaccharide chain added Ex-4 peptide wherein 30Gly of
Ex-4 was substituted with high-mannose type M5

oligosaccharide chain added Cys
(M:C233H362N54097S8 MALDI TOF Mass calculated for

(average) +H] * 5504.74,

[0198]

oh39%3 5

(24).

p val

g ovad

40 H
v

found 5506.85).

Table 5 below shows MS spectrum data

(30Cys Ex-4-M5)

Phe Thr Ser Asp Val
Leu Au @y 151015 @ n Ala Ala Cys Au Phe Ile
‘ Cys Ay Arg Ay 202530 <210> 40 <211>
31 <212> PRT <213> artif+clak sequence <220> <223>
am no acid sequence of (a37) <220> <221> CARBCHYD
.(24) <223> <220> <221> CARBCHYD <222>

B0 YsTof /M ™

20 min linear gradient] to obtain 0.5 mg of

(M

Ser

(MALDI-TOF

mass) of the-oligosaccharide chain added GLP-1 peptides

obtained in Examples 1 to 16.

[0199]

[Table 5]
Example 1 | 26,84Cys GLP-1-disiale | Calourated Bor ConHaaNaOnSz [(M+H] | 78281 | found. | 78%8.8
Example 2 | 18,36Cys GLF-1'distalo | Calourated for | GroHudVaOmoSe M+EP | 78611 | found. | 78453
Example 3 | 22.20Cys GLP-1-disialo | Caleuratedfor | CaaHsoeNerOimSa I+Hle | 79609 | found. | 79804
Example 4 | 22,36Cys GLP-1disialo | Caleurated for | CsaFruNaOmnSs psHr o758 | found | 78768
Example 5 { 80,86Cys QLP-1disialc | Calcurated fix CewBusNaOu1:8: fM+H]- § 78618 | found. | 78604 -
Example 6 | 80Cys GLP-1-HA4 Calcurated fox CiaHanbisOr8 [M+HYP | 42019 | found, | 42085
Example 7 | 30Cys GLP-1'HA'S Calrurated for | CamFlsuNaOss8 el 40601 | found | 49619
Example 8 | 88Cys GLP-1-HA'd Calourated for | CrrsFlagNegO1oB M+H]* | 41168 | found. | 41188
Example 9 | 36Cys GLP-1'HA-8 Calourated for | GaosHsoaNwOuaB M+H]* | 48751 | fund, | 48768
Example 10 | g00ys GLP-1-HA"18 Calomrated for | CusHuseNuOsS M)+ | 84766 | found. | 84778
Example 11 { 380ys GLP-1-HA-16 Qalcurated for | CoxHsaaNaO:aS [M+H]+ | 63015 | found. | 6394.1
Example 12 { 36Cys GLP-1-M5 Calowrated for | CissHaodN#OesS IM+H)+ | 46750 | found. | 45762
Example 13 | 280y asislo-Asp-linker | Osleurated for | ConHsuNaOn {M+Hl+ 523035 | found | 52981
Example 14 | 300ys Ex-4-disialo Calcurated for ConHeNwOind IM+H}+ | 5493.63 | found | 6494.33

{Example 15 | 26Cys BIME1077-disialo | Calcurated for | ConHsedinOiS M+HE]+- | 6578.92 | found | GBT8.74

- | Example 16 | 800ys Ex-4-M5 Calourated For ConFlyiNuOnS M+H]+ | 5504.74 | found | 5506.85

[0200]

Comparative Example 1




G@n Ala Ala Lys Qu Phe tle Cys Trp Leu Val Lys Gy
Cys @y 202530 <210> 41 <211> 31 <212> PRT <213>
artificial sequence <220> <223> ami no aci d sequence of
(a38) <220> <221> CARBOHYDL3222> (12)..(12) <223>
<220> <221> CARBOHYD <222> (30)..(30) <223> <400> 41
Hs Ala Qu Ay Thr Phe Thr ser Asp val Ser Asn Tyr

Lou At B R e Pt A B0
ARRhosBRER 2eLifi ¢18b SROYPNCRashed thoroughly with DCM
and DMF and the resin was thoroughly swollen with DMF.
4-hydroxymethyl-3-methoxyphenoxybutyric acid (HMPB) (0.25
mmol), TBTU (0.25 mmol) and N-ethylmorpholine (0.25 mmol)
were dissolved in DMF (2 ml), loaded tQ the column, and
stirred at room temperature for 4 hours. The resin was
washed thoroughly with DMF and DCM to obtain HMPB-PEGA
resin, which was used as a solid phase for solid-phase.
synthesis.

[0201]

Fmoc-Gly (0.50 mmol), MSNT (0.50 mmol) and N-
methylimidazole (0.375 mmol) were dissolved in DCM (2 ml),
loaded to a solid-phase synthesis column and stirred at
25°C for 3 hours.

[0202]

After stirring, the resin was washed with DCM and
DMF. Fmoc group was removed by using 20% piperidine/DMF
solution (2 ml) for 15 minutes. After waéhing with DMF,
amino acids were sequentially condensed in accbrdance
-with the method shown below to extend a peptide chain.
[0203]

The amino acid havihg an amino group protected with
Fmoc group was dissolved in NMP (1 ml). After addition
of 0.45 M HCTU-HOBT/NMP (0.4 mmol), the resulting mixture
was loaded to a solid-phase synthesis column.

Subsequently, 0.9 M DIPEA/NMP (0.8 mmol) was added to the



<220> <223> am no aci d sequence of (a39) Page 15
<220> <221> CARBOHYD <222> (16)..(16) <223> <220>
<221> CARBCHYD <222> (24)..(24) <223> <400> 42 H's Al a
GQu @y Thr Phe Thr Ser Asp3¥al Ser Ser Tyr Leu Gu
Asn 151015 G n Ala Ala'Lys Ju Phe Ile Asn Trp Leu Val
Lys Ay Arg Gy 202530 <210> 43 <211> 31

solid-phase synthesis column. After stirring at room
temperature for 20 minutes, the resin was washed with DCM
and DMF, and Fmoc group was removed by using a 20%
piperidine/DMF solution (2 ml) for 15 minutes. This
operation was repeatedly performed using an amino acid
prbtected with Fmoc group (0.5 mmol) to sequentially
condense amino acidé.

[0204].

Fmoc-Gly, Fmoc-Arg (Pbf), Fmoc-Gly, Fmoc-Lys (Boc),
Fmoc-Val, Fmoc-Leu, Fmoc—Trp(Boc), Fmoc—Ala, Fmoc-Ile,
Fmoc-Phe, Fmoc—Giu(OtBu), Fmoc-Lys (Boc), Fmoc-Ala, Fmoc-
Ala, Fmoc-Gln(Trt), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc-Leu,
Fmoc-Tyr (tBu) , Fmoc-Ser(tBu), Fméc—Ser(tBu), Fmoc—Val,
Fmoc-Asp (OtBu), Fmoc-Ser(tBu), Fmoc-Thr(tBu), Fmoc-Phe,
Fmoc-Thr (tBu), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc-Ala and
Fmoc-His (Trt) were used as the amino acids proteéted by
Fmoc group to obtain a 3l-residue peptide of Gly-

Arg (Pbf) -Gly-Lys (Boc) -Val-Leu-Trp (Boc) -Ala-Ile-Phe-
Glu(OtBu) -Lys (Boc) -Ala-Ala-Gln(Trt) -Gly-Glu (OtBu) -Leu-
.Tyr(tBu)—Ser(tBu)—Ser(tBu)—Val—Asp(OtBu)—Ser(tBu)—

Thr (tBu) -Phe-Thr (tBu) -Gly-Glu (OtBu) -Ala-His (Trt) (SEQ ID
NO:74) on a soiid—phase resin.

[0205] |

After washing with DCM and DMF, the resin equivalent

to 5 umol of the 31-residue peptide was transferred to an

Eppendorf tube.

[0206]



<212> PRT <213> artificial sequence <220> <223> am no
aci d sequence of (a40) <220> <221> CARBCHYD <222>
(16)..(16) <223> <220> <221> CARBCHYD <222> (30)..(30)
<223> <400> 43 His Ala G ul&y-Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Qu Asn 151015 Gn Ala Ala Lys G u Phe
Ile Ala Trp Leu Val Lys Ay Asn Ay 202530 <210> 44

<2liphSbtaliaredRFEsin having a peptide formed thereon
was partly taken in a solid-phase synthesis column:
Trifluoroacetic acid: water: TIPS (= 95: 2.5: 2.55 was
added such that the resin was thoroughly soaked and
stirred at room temperature for 3 hours. The resin was
removed by filtration and the reaction solution was
concentrated under reduced pressure. The resulting
residue was purified by HPLC (Cadenza column C18 100 x 10
mm, developing solvent A: 0.1% aqueous TFA solution, B:
0.1%TFA acetonitrile:water=90:10,lgradient A:B=95:5 —
5:95, 15 min, flow rate: 3.0 ml/min) to obtain GLP-1.
[0207]
Synthesis Example 1

Synthesis of oligo hyaluronic acid oligosaccharide chain

To 500 mg of hyaluronic acid (a product of Shiseido
Co., Ltd., average molecular weight: 1,200,000), 100 ml
of acetate buffer (pH 4) was added, and the mixture was
well stirred until dissolution. After addition of 2.5 kU
of hyaluronidase (a product of CALBIOCHEM, Bovine Testes-
.fderived), thevmixture wasiallpwed to react at 37?C'for 2
days. This solution was concentrated and then dissolved
again in 45 ml of acetate buffer (pH 4). After addition
of‘4.5‘kU-df hyalﬁronidase (a product of CALBIOCHEM,
Bovine Testes-derived), the mixture was allowed tqireact
at 37°C for additional 2 days. The reaction solution was
fractionated using ultrafiltration membranes with.

molecular weight cutoffs of 3 kDa and 1 kDa (products of



<213> artificial sequence <220> <223> ami no acid
sequence of (a4l) <220> <221> CARBCHYD <222>
(20)..(20) <223> <220> <221> CARBOHYD <222>(28)..(28)
<223> <400> 44 His Al a G-ui@ey -Thr Phe Thr Ser Asp Val
Ser Ser Tyr Leu Au Gy 151015 Gn Ala Ala Asn Ju Phe
Ile Ala Trp Leu Val Asn Ay Arg Ay Page 16 202530

Mi%&gﬁoég). After freeze-drying, 268.4 mg of hyaluronic
acid fractions with a molecular weight of 1 to 3 kDa was
obtained.

Since the obtained hyaluronic acid fractions with a
molecular weight of 1 to 3 kDa contained several kinds of
.oligo hyaluronic acids, preparative HPLC was performed
for separating them. The oligo hyaluronic acid fractions
with a molecular weight of 1 to 3 kDa were dissolved in a
small amount of water and fractionated in several
portions by HPLC purification [column: Shodex Asahipak
NH2P-90 20F 9 pm, ¢ 20.0 x 300 mm, mobile phase: 180 mM
NaH2PO4 ag] to each elution peak. The obtained fractions
were desalted by gel filtration and freeze-dried to
obtain oligo hyaluronic acids (tetrasaccharide to
octadecasaccharide). The yield of each oligo'hyaluronié
racid is shown below.

[0208]
| Oligo hyaluronic acid tetrasaccharide 22.5 mg
(tg=10.0 min)

Oligo hyaluronic acid hexasaccharide 51;1 mg
(tg=11.8 min)

Oligo hyaluronic acid octasacchéride 52.7 mg
(tg=14.0 min)

Oligo hyaluronic acid decaéaccharide 27.0 mg
(tg=17.0 min)

Oligo hyaluronic acid dodecasaccharide 9.6 mg

(tg=21.4 min)



<211> 31 <212> PRT <213> artificial sequence <220>
<223> am no acid sequence of (a42) <220> <221>
CARBOHYD <222> (24)..(24) <223> <220> <221> CARBCHYD
<222> (30)..(30) <223> <4003745 Hs Ala Gu Ay Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu u dy 151015 G n
Ala Al a Lys Chi Phe Ile Asn Trp Leu Val Lys Ay Asn

Y. 80290 o dl0zodbe fdiq P4c54d482aERIRa3e 7.8 ng
art| eq uenc
(tgr=27.6 min)

Oligo hyaluronic acid hexadecasaccharide 4.1 mg
(tg=36.0 min)

Oligo hyaluronic acid octadecasaccharide 2.0 mg
(tg=47.4 min)
[0209]

Synthesis Example 2

‘Synthesis of peptide wherein positioh 30 of GLP-1 was

substituted with Cys
‘ A solid-phase synthesis column was charged with
Amiho—PEGA resin (100 umol) (product Qf Merck), washed
thoroughly with dichloromethane (DCM): and DMF and the
resin was thoroughly swollen with DMF. 4-hydroxymethyl-
'3—methoxyphenoxybutyric acid (HMPB) (0.25 mmol), TBTU
(0.25 mmol) and N-ethylmorpholine (0.25 mmol) were
dissolved in DMF (2 ml), loaded to the column, and‘
stirred at room temperature for 4 hours. The resin was
washed thoroﬁghly with DMF and DCM to obtain HMPB-PEGA
resin, which was‘used as a solid phase for solid-phase
synthesis.
[0210]

Fmoc-Gly (0.50 mmol), MSNT (0.50 mmol) and N—
methylimidazéle (0.375 mmol) were dissolved in DCM (2 ml),
loaded to a solid-phase synthesis column and stirred at

25°C for 3 hours.



<220> <223> am no aci d sequence of (a43) <220> <221>
CARBOHYD <222> (12)-(12) <223> <220> <221> CARBCHYD
<222> (16)..(16) <223> <220> <221> CARBCHYD <222>
(32)..(32) <223> <400> 46 tds Ala u @y Thr Phe Thr
Ser Asp val Ser Cys Tyr Leu Qu Cys 151015 Gn Ala Ala
Lys Qu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay Cys

202§§9ter stirring, the resin was washed with DCM and
DMF. Fmoc group was removed by using 20% piperidine/DMF
solution (2 ml) for 15 minutes. After washing with DMF,
émino acids were sequentially condensed in accordance
with the method shown below to extend a peptide chain.
[0211]

The amino acid having an amino group protected with
Fmoc group was dissolved in N—methylpyrrolidone (NMP) (1
ml). After addition of 0.45 M HCTU-HOBT/NMP (0.4 mmol),
the resulting mixture was loaded to a solid-phase
synthesis column. Subsequently, 0.9 M DIPEA/NMP (0.8
mmol) was added to the solid-phase synthesis column.
After stirring at room temperature for 20 minutes, the
resin was washed with DCM and DMF, and Fmoc group was
removed by using a 20% piperidine/DMF solution (2 ml) for
15 minutes. This operation was repeatedly performed
using an amino acid protected with Fmoc group (0.5 mmol)
to sequentially condense amino acids.

[0212]

Fmoc—Gly,‘Fch—Arg(be), Fmoc—Gly, Fmoc-Lys (Boc) ,
Fmoc-Val, Fmoc-Leu, Fmoc;Trp(Boc), Fmoc-Cys (Trt), Fmoc-
Ile, Fmoc-Phe, Fmoc-Glu(OtBu), Fmoc-Lys(Boc),‘Fmoc—Ala,
Fmoc-Ala, Fmoc-Gln(Trt), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc-
Leu, Fmoc-Tyr (tBu), Fmoc-Ser (tBu), Fmoc-Ser(tBu), Fmoc-
Val, Fmoc-Asp (OtBu), Fmoc—Ser(tBu); Fmoc-Thr (tBu), Fmoc-
Phe, Fmoc-Thr (tBu), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc—Alé

and Fmoc-His (Trt) were used as the amino acids protected



<210> 47 <211> 31 <212> PRT <213> artificial sequence
<220> <223> am no acid sequence of (a44) <220> Page 17.
<221> CARBOHYD <222> (12)..(12) <223> <220> <221>
CARBOHYD <222> (16)..(16) 323> <220> <221> CARBCOHYD
-<222>(20)..(20) <223> <400> 47

by Fmoc group to obtain a 31l-residue peptide of Gly-
Arg(be)-Gly—Lys(Boc)—Val—Leu—Trp(Boc)—Cys(Trt)-ile—Phe—
Glu (OtBu) -Lys (Boc) -Ala-Ala-Gln(Trt) -Gly-Glu (OtBu) -Leu-
Tyr (tBu) -Ser (tBu) -Ser (tBu) -Val-Asp (OtBu) -Ser (tBu) -
Thr(tBu)—Phe—Thr(tBu)—Gly-Glu(OtBu)—Ala—His(Trt) (SEQ ID
NO:75) on a solid-phase resin.

[0213]

The obtained resin having a peptide formed thereon
was partly taken in a solid-phase synthesis column.
Trifluorocacetic acid: water: TIPS (= 95: 2.5: 2.5) was
added such that the resin was thoroughly soaked and -
stirred at room temperature for 3 hours; The resin was
removed by filtration and the reaction solution was
concentrated under reduced pressure. fhe resulting
residue was purified by HPLC [column: SHISEIDO UG-120
(C1g&, 5 pm), ¢ 20 x 250 mm, gradient: A solution: 0.1%
TFA water, B solution: Ol09% TFA/10% water/90% AN 8.0
ml/min; 35 — 60%B, 20 min linear gradient] to obtain a
31l-residue peptide wherein 30Ala of GLP—i was substituted
with Cys (SEQ ID NO: 76).

[0214] |
Synthesis Example 3

Synthesis of peptide wherein position 36 of GLP-1 was

substituted with Cys

A solid-phase synthesis column was charged with

Amino-PEGA resin (100 umol) (product of Merck), washed

thoroughly with dichloromethane (DCM) and DMF and the



Hs Ala Gu @y Thr Phe Thr Ser Asp val Ser Cys Tyr
Leu Au Cys 151015 Gn Ala Ala Cys Qu Phe Ile Ala Trp
Leu Val Lys Ay Arg Ay 202530 <210> 48 <211> 32 <212>
PRT <213> artificial sequehgé <220> <223> ami no acid
sequence of (a45) <220> <221> CARBOHYD <222>
(20)..(20) <223> <220> <221> CARBOHYD <222> (30)..(30)

réﬁ}%gzwﬁé29&%88&519“5@%@6%%25 bRg). - - 4 38y rSLPRe thy -
3—methoxyphenobeutyric acid (HMPB) (0.25 mmol), TBTU
(0.25 mmol) and N-ethylmorpholine (0.25 mmol) were
dissolved in DMF (2 ml), loaded to the column, and

" stirred at room temperature for 4 hours. The resin was
washed thoroughly with DMF and DCM to obtéin HMPB-PEGA
resin, which was used as a solid'phasé for solid—phase
synthesis. -

[0215]

Fmoc-Gly (0.50 mmol), MSNT (0.50 mmol) and N-
methylimidazole (0.375 mmol) were dissolved in DCM (2 ml),
loaded to a solid-phase synthesis column and stirred at
25°C for 3 hours.

After stirring, the resin was washed with DCM and
DMF. Fmoc grbup was removed by using 20% piperidine/DMF
solution (2 ml) for 15 minutes. After washing with DMF,
amino acids were sequentially condensed in accordance
with the method showh below to extend a peptide chain.
[0216]

The amino acid having an amino group protected with
Fmoc group was dissolved in N-methylpyrrolidone (NMP) (1
ml). After addition of 0.45 M HCTU-HOBT/NMP (0;4 mmol) ,
the resulting mixture was loaded to a solid-phase .
synthesis column. Subsequently; 0.9 M DIPEA/NMP (0.8
mmol) was added to the solid-phase synthesis column.
After stirring at room temperature for 20 minutes, the

resin was washed with DCM and DMF, and Fmoc group was



Hs Ala Gu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gu @y 151015 Gn Ala Ala Asn Qu Phe Ile Ala Trp
Leu Val Lys Ay Asn Gy Asn 202530 <210> 49 <211> 30
<212> PRT <213> artificiallééquence <220> <223> am no

aci d sequence of (a46) <220> <221> CARBCHYD <222>
(12)..(12) <223> <220> <221> CARBOHYD Page 18 <222>
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15 minutes. ‘This operation was rebeatedly performed
using an amino acid protected with Fmoc group (0.5 mmol)
to sequentially condense amino acids.

[0217]

Fmoc~Gly; Fmoc-Cys (Trt) , Fmoc-Gly, Fmoc-Lys(Boc),
Fmoc-Val, Fmoc-Leu, Fmoc-Trp (Boc), Fmoc-Ala, Fmoc-Ile,
Fmoc-Phe, Fmoc-Glu(OtBu), Fmoc-Lys(Boc), Fmoc-Ala, Fmoc-
Ala, Fmoc-Gln(Trt), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc-Leu,
Fmoc-Tyr (tBu), Fmoc-Ser (tBu), Fmoc-Ser(tBu), Fmoc-Val,
Fmoc-Asp (OtBu) , Fmoc-Ser (tBu), Fmoc-Thr(tBu), Fmoc-Phe,
Fmoc-Thr (tBu), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc-Ala and
Fmoc-His (Trt) were used as the amino acids protected by
Fmoc group to obtain a 31—re§idue peptide of Gly-
Cys(Trt)—Gly—Lys(Boc)-Val—Leu—Trp(BOC)—Ala-Ile-Phe—

Glu (OtBu) -Lys (Boc) -Ala-Ala-Gln(Trt) -Gly-Glu(OtBu) -Leu-
Tyr(tBﬁ)-Ser(tBu)-Ser(tBu)-Val—Asp(OtBu)—Ser(tBu)—

Thr (tBu) - Phe-Thr (tBu) -Gly-Glu (OtBu) -Ala-His (Trt) (SEQ ID -
NO: 77) on a solid-phase resin.

[0218] |

The obtained resin having a peptide formed thereon
was partly taken in a solid-phase synthesis column.
Trifluorocacetic acid: water: TIPS (= 95: 2.5: 2.5) was
added such that the resin was thoroﬁghly soaked and
stirred at room temperature for 3 hours. The resin was
removed by filtration and the reaction solution was

concentrated under reduced pressure. The resulting



<223> <220> <221> MO _RES <222> (30)..(30) <223>

Am DATI ON <400> 49 His Ala Qu Ay Thr Phe Thr Ser Asp
Val ser Asn Tyr Leu G u Asn 151015 A n Ala Ala Asn Qu
Phe Ile Ala Trp Leu val Lysa4@ y Arg 202530 <210> 50
<211> 39 <212> PRT <213> Hel oderma <220> <223>

Exendi n-4 <220> <221> nOD_RES <222> (39)..(39) <223> .

. I <400> % ' ﬁ%% d g& Th ig §r er, ,Asp
R R T R T
(BR§ bl fmf Up T ket diim ASYrhYeRY K QPG lion: 0.1% TFA
wéter, B solution: 0.09% TFA/10% water/90% AN 8.0 ml/min;
35 — 60%B, 20 min linear gradient] to obtain a 31-
residue peptide wherein 36Arg of GLP-1 is substituted by
Cys (SEQ ID NO: 78).

[0219]

Synthesis Example 4

 Synthesis of peptide wherein position 34 of GLP-1

'was substituted with Arg

A solid-phase synthesis column was charged with
Amino-PEGA resin (100 pmol) (?roduct of Merck), washed
thoroughly with dichloromethane (DCM) and DMF and the
resin was thoroughly swollen with DMF. 4-hydroxymethyl;
3-methoxyphenoxybutyric acid (HMPB) (0.25 mmol), TBTU
(0.25 mmol) and N-ethylmorpholine (0.25 mmol) were
dissolved in DMF (2 ml), loaded to the column, and
stirred at room temperature for 4 hours. The resin was
washed thoroughly with DMF and DCM to obtain HMPB-PEGA
resin, which was used as a.solid phase for solid-phase
synthesis.
£0220]

' Fmoc-Gly (0.50 mmol), MSNT (0.50 mmol) and N-

methylimidazole (0.375 mmol) were dissolved in DCM (2 ml),

loaded to a solid-phase synthesis column and stirred at

25°C for 3 hours.



202530 Ser Gy Ala Pro Pro Pro Ser 35 <210> 51 <211>
39 <212> PRT <213> artificial sequence <220> <223>
gl ycosyl at ed Exendi n-4 <220> <221> M SC FEATURE <222>"
(12)..(12) <223> Xaal2: Lysa3glycosylated Cys or
gl ycosyl ated Asn <220> <221> M SC_FEATURE <222>

" (14)..(14) <223> xaal4d. Met, glycosylated Cys or

gl yg%%é%t&%( 52 edin N FEMERG [A9e &Y ana

<222> (16)..(16

DMF. Fmoc'group was removed by using 20% piperidine/DMF
solution (2 ml) for 15 minutes. After washing with DMF,
amino acids were sequentially condensed in accordance
with the method shown below to extend a peptide chain.
[0221]

The amino acid having an amino group protected with
Fmoc group was dissolved in N-methylpyrrolidone (NMP) (1
ml). After aadition of 0.45 M HCTU-HOBT/NMP (0.4 mmol),
the resulting mixture was loaded to a solid-phase
synthesis column. Subsequently, 0.9 M DIPEA/NMP (0.8
mmol) was added to the solid-phase synthesis column.
After stirring at room temperature for 20 minutes, the
resin was washed with DCM and DMF, and Fmoc group was
removed by using a 20% piperidine/DMF solution (2 ml) for
15 minutes. This opération was repeatedly performed
using an amino acid protected with Fmoc group (0.5 mmol)
to sequentially condense amino acids.

[0222]

Fmoc-Gly, Fmoc-Arg(Pbf), Fmoc—Gly,'Fmoc—Arg(be),
Fmoc-Val, Fmoc-Leu, Fmoc-Trp(Boc), Fmoc-Ala, Fmoc-Ile,
Fmoc-Phe, Fmoc-Glu(OtBu), Fmoc-Lys(Boc), Fmoc-Ala, Fmoc-
Ala, Fmoc-Gln(Trt), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc-Leu,
Fmoc-Tyr (tBu), Fmoc-Ser (tBu), Fmoc-Ser (tBu), Fmoc-Val,
Fmoc—Aép(OtBu), Fmoc-Ser (tBu), Fmoc-Thr (tBu), Fmoc—Phe/
Fmoc-Thr (tBu), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc-Ala and

Fmoc-His (Trt) were used as the amino acids protected by



<223> Xaal6: G u, glycosylated Cys or glycosylated Asn
<220> <221> M SC FEATURE <222> (20)..(20) <223> Xaa20:
Arg, glycosylated Cys or glycosylated Asn <220> <221>
M SC FEATURE <222> (24).: (243 <223> Xaa24: Qu

gl ycosyl ated Cys or glycosylated Asn <220> <221>

M SC FEATURE <222> (28)..(28) <223> xaa28: Asn,

fORRE G gjseamel fon e
Aghyeesyl@l pdaky spef) gVycosyhated (Ae8) <R2O>1 FR28RKe -
noD_RES
Glu (OtBu) -Lys (Boc) -Ala-Ala-Gln(Trt) -Gly-Glu(OtBu) -Leu-
Tyr (tBu) -Ser (tBu) -Ser (tBu) -Val-Asp (OtBu) -Ser (tBu) -
Thr (tBu) -Phe-Thr (tBu) -Gly-Glu (OtBu) -Ala-His (Trt) (SEQ ID
NO:79) on a solid-phase resin.
[0223]

The obtained resin having a peptide formed thereon
was partly taken in a solid-phase synthesis column.
Trifluorcacetic acid: water: TIPS (= 95: 2.5: 2;5) was
added such that the resih was thoroughly soaked and.
stirred at room temperature for 3 héurs. The resin was
removed by filtration and the reaction solution was
concentrated uhder reduced pressure. The resulting
residue was purified by HPLC [columﬁ: SHISEIDO UG-120
(C18, 5 um), ¢ 20 x 250 mm, gradient: A solution: 0.1%
TFA water, B solution: 0.09% TFA/10% water/90% AN 8.0
ml/min; 35 — 60%B, 20 min linear gradient] to obtain a
31l-residue peptide wherein 34Lys of GLP—l was substituted
with Arg (SEQ ID NO: 80).

[0224]

Synthesis Example 5

Synthesis of peptide wherein position 30 of exendin-4 was

substituted with Cys
A solid-phase synthesis column was charged with

Rink-Amide-PEGA resin (100 pmol) (product of Merck) and

washed with DMF. Then, amino acids were sequentially



<222> (39)..(39) <223> AM DATI ON <220> <223> At | east
one of xaal2, xaal4, Xaal6, Xaa20, xaa24, xaa28 and
xaa30 is glycosylated Cys or glycosylated Asn. <400>
51 Hs Ay Gu @y Thr Phel%¥hr-Ser Asp Leu Ser Xaa G n
Xaa G u Xaa 151015 Qu Ala Val Xaa Leu Phe Ile Xaa Trp
Leu Lys Xaa -Gy Xaa Pro Ser 202530 Ser Ay Ala Pro Pro

cgﬁ9e§§5d3§n<§é98r§§n5gL}ftﬁotﬁglaétﬁga SRR belgw to
artificial sequence <220> <223> BI Mb1077 <220> <221>

eM SRAFEAFSPE i d@822RaiR) - - (2) <223> xaa8: At <220>
<221> M SC _FEATURE <222> (29)..(29) <223> xaa35: M.
The amino acid (0.5 mmol) having an amino group

protected with Fmoc group was dissolved in 0.45 M
HCTUHOBT/NMP (2.5 mmol), and the resulting mixture was
loaded to a solid-phase synthesis column. Subsequently,
0.9 M DIPEA/NMP (2.5 mmol) was added thereto. After
stirring at room temperature for 20 minutes, the resin
was washed with DCM and DMF, and Fmoc group was removed
by using a 20% piperidine/DMF solutioﬁ (2 ml) for 15
minutes. This operation was repeatedly performed to
sequentially condense amino acids.

Fmoc-Ser (tBu), Fmoc-Pro, Fmoc-Pro, Fmoc-Pro, Fmoc-
Ala, Fmoc-Gly, Fmoc-Ser (tBu), Fmoc-Ser (tBu), Fmoc-Pro,
Fmoc;Cys(Trt), Fmﬁc—Gly, Fmoc-Asn(Trt), Fmoc-Lys (Boc),
Fmoc-Leu, Fmoc-Trp(Boc), Fmoc-Glu(OtBu), Fmoc-Ile,. Fmoc-
: Phé, Fmoc-Leu, Fmoc-Arg(Pbf), Fmoc-Val, Fch—Ala, Fmoc-
Glu (OtBu), Fmoc-Glu(OtBu), Fmoc-Glu(OtBu), Fmoc-Met,
Fmoc-Gln(Trt), Fmoc-Lys(ch), Fmoc-Ser (tBu), Fmoc-Leu,
Fmoc-Asp (OtBu), Fmoc-Ser (tBu), Fmoc-Thr (tBu), Fmoc-Phe,
Fméc—Thr(tBu), Fmoc-Gly, Fmoc-Glu(OtBu), Fmoc-Gly and
Fmoc-His (Trt) were used as the amino acids protected by
Fmoc groﬁp to obtain a 39-residue peptide of Ser(tBu) -
Pro-Pro-Pro-Ala-Gly-Ser (tBu) -Ser (tBu) -Pro-Cys (Trt) -Gly--
Asn(Trt)—Lys(Boc)—Leu—Trp(Boc)—Glu(OtBu)—Ile—Phe—Leu—
Arg(Pbf) -Val-Ala-Glu(OtBu) -Glu (OtBu) -Glu (OtBu) -Met -

Gln(Trt) -Lys (Boc) -Ser (tBu) -Leu-Asp (OtBu) -Ser (tBu) -



<220> <221> MOD _RES <222> (30)..(30) <223> AM DATI ON
<400> 52 Page 20 His Xaa Qu G'y Thr Phe Thr Ser Asp
Val Ser Ser Tyr Leu u Ay 151015 Gn Ala Ala Lys Qu
Phe Ile Ala Trp Leu Val LEy34X¥aa Arg 202530 <210> 53°
<211> 30 <212> PRT <213> artificial sequence <220>
<223> gl ycosyl ated Bi nb1077 <220> <221> M SC_FEATURE

1523230 2bno( 8he 12837 - 8298610827 00152418 (zre)  (smQ 10
NO: 81) on a solid-phase resin.

The obtained resin having a peptide formed thereon
was partly taken in a solid-phase synthesis column.
Trifluoroacetic acid: water: TIPS (= 95: 2.5: 2.5) was
added such that the resin was thoroughly soaked and
stirred at room temperature for 3 hours. The resin waé
removed by filtration and the reaction solution was
concentrated under reduced pressure. The resulting
residue was purified by HPLC [column: SHISEIDO UG-120
(C18, 5 pm), ¢ 20 x 250 mm, gradlent A solution: 0.1%
TFA water, B solution: 0.09% TFA/IOG water/90% AN 8.0
ﬁl/min; 35 - 60%B, 20 min linear gradient] to obtain a
39-residue peptide wherein 30Gly of Ex-4 was substituted
with Cys (MALDI TOF Mass calculated for [M+H]' 4230.60,
found 4231.27) (SEQ ID NO: 82).

[0225]
Synthesis Example 6

- Synthesis of peptide wherein position 26 of GLP-1

was substituted with Cys

A solid-phase synthesis column was charged with
Rink-Amido-PEGA resin (100 pmol) (product of Merck) and
washed with DMF. Then, amino acids were sequentially
condensed in accordance with the Method:shown below to
extend a peptide chain.

[0226]



<222> (12)..(12) <223> Xaal8: Ser, glycosylated Cys or
gl ycosyl at ed Asn <220> <221> M SC _FEATURE <222>
(14)..(14) <223> xaa20: Leu, glycosylated Cys or
gl ycosyl ated Asn <220> <22127M-SC_FEATURE <222>
(16)..(16) <223> xaa22: Gy, glycosylated Cys or
gl ycosyl ated Asn <220> <221> M SC_FEATURE <222>

| d
(20)7nl 200478282 4228% Jys1) LGOS Lodn DS Shoup
p%ééctéa“%lEﬁZ%ﬁoéggggup%Qs 91%%8&1%@ gd Y950k

gl ycosyl at ed
HCTU-HOBT/NMP (2.5 mmol), the resulting mixture was

loaded to a solid-phase synthesis column. Subsequently,
0.9 M DIPEA/NMP (2.5 mmol) was added to the solid-phase
synthesis column. After stirring at room temperature for
20 minufes, the resin was washed with DCM and DMF, and
Fmoc group was removed by using a éo% piperidine/DMF
solution (2 ml) for lS'minutes.' This operation was
repeatedly performedto sequentially condense amino acids.
[0227]

Fmoc- Arg(Pbf), Fmoc-Aminoisobutyric Acid(Aib),
Fmoc-Lys(Boc),'Fmoc—Val, Fmoc-Leu, Fmoc—Trp(Boc), Fmoc-
Ala, Fmoc-Ile, Fmoc-Phe, Fmoc-Glu(OtBu), Fmoc—Cys(Trt),
Fmoc-Ala, Fmoc-Ala, Fmoc-Gln(Trt), Fmoc-Gly, Fmoc-
Glu(OtBu), Fmoc-Leu, Fmoc-Tyr(tBu), Fmoc-Ser (tBu), Fmoc-
Ser (tBu), Fmoc-Val, Fmoc-Asp(OtBu), Fmoc-Ser (tBu), Fmoc-
Thr (tBu), Fmoc-Phe, Fmoc-Thr (tBu), Fmoc-Gly, Fmoc-
Glu(OtBu), Fmoc-2Aib énd Fmoc-His (Trt) were used as the
- amino acids protected by Fmoc group to obtain a 30-
residue peptide of Arg(be)—Aib—Lys(Boc)—Val—Leu—
Trp(Boc)—Ala—Ile—Phe—Glu(OtBu)—Cys(Trt)—Alq—Ala—Gln(Trt)—
Gly-Glu (OtBu) -Leu-Tyr (tBu) -Ser (tBu) -Ser (tBu) -Val-

Asp (OtBu) -Ser (tBu) -Thr (tBu) -Phe-Thr (tBu) -Gly-Glu (OtBu) -
Aib-His (Trt) (SEQ ID NO:83) on a solid-phase resin.

[0228]



<221> M SC_FEATURE <222> (28)..(28) <223> xaa34: Lys,
gl ycosyl ated Cys or glycosylated Asn <220> <221>

M SC_FEATURE <222> (29)..(29) <223> Xaa35: A b <220>
<221> M SC_FEATURE <222>- (B83. -(30) <223> Xaa36: Arg,
gl ycosyl ated Cys or glycosylated Asn <220> <221>
MOD_RES <222>(30)..(30) <223> AM DATI ON <220> <223> At

AP e AR S0 e UORC, B P
wdPzr 0By Pégfertlin a solid-phase synthesis column.
Trifluoroacetic acid: water: TIPS (= 95: 2.5: 2.5) was
added such that the resin was thoroughly soaked and
stirred at room temperature for 3 hours. The resin was
removed by filtration and the reaction solution was
concentrated under reduced pressure. The reéulting
residue was purified by HPLC [column: SHISEIDO UG-120
{C18, 5 pum), ¢ 20 x 250 mm, gradient: A solution: 0.1%
TFA water, B solution: 0.09% TFA/10% water/90% AN 8.0
ml/min; 35 — 60%B, 20 min linear gradiept] to obtain 12
mg of a 30-residue peptide wherein 26Lys of BIM51077 was
substituted with Cys (MALDI TOF Mass calculated for [M
(average) +H] ' 3315.69, found 3314.72) (SEQ ID NO: 84).
[0229]

The oligosaccharide chain added GLP-1 peptides
produced in each Example above are oligosaccharide chain
added GLP-1 peptides having the sequence of
Hié7—Ala8-Glug—Glyio-Thxal—Phelz—Thrd34Ser14-Asp15—VallG-Ser17—
Serig-Tyrig-Leusp-Glu,-Gly2,-Glngys~-Alay-Alass-LySa,e-Glugy-
Phezg-Ilesg-Alaze-Trpsi-Leus;-Vali;-Lyss;,-Glyss-Argse-Glys,
(SEQ ID.- NO: 2, GLP-1) wherein:

(bl) 26Lys and 34Lys are each substituted with
d;éialo oligosaccharide chain added Cys (Example 1) (SEQ

ID NO: 54);



Hs Xaa Gu @y Thr Phe Thr Ser Asp val Ser Xaa Tyr
Xaa G u Xaa 151015 G n Ala Ala xaa Qu Phe Ile xaa Trp
Leu Val xaa xaa xaa 202530 <210> 54 <211> 31 <212> PRT
<213> artificial sequence I220> <223> anmino acid
sequence of (bl) (Exanple 1) <220> <221> CARBCHYD
<222> (20)..(20) <223> Cys glycosylated by disialo

o S I o OO0, 2072 20420
af498%0541igosaccharide chain added Cys (Example 2) (SEQ
"ID NO: 55);

(b3) 22Gly and 30Ala are each substituted with
disialo oligosaccharide chain added Cys (Example 3) (SEQ
ID NO: 56) ; | | |

(b4) 22Gly and 36Arg are each substituted with
disialo oligosaccharide chain added Cys (Example 4) (SEQ
ID NO: 57); |

(b5) 30Ala and 36Arg are eaéh substituted with
disialo oligosaccharide chain added Cys (Example 5) (SEQ
ID NO: 58); |

(b6) 30Ala is subsﬁituted with hyaluronic acid
tetrasaccharide (HA-4) added Cys (Example 6) (SEQ ID NO:
59) ;

(b7) 30Ala is substituted with hyaluronic acid
octasaccharide (HA-8) édded Cys (Example 7) (SEQ ID NO:
60) ;

(b8) 36Arg is substituted with hyaluronic acid
tetrasaccharide (HA-4) added Cys (Example 8) (SEQ ID NO:
61) ;

(b9) 36Arg is substitutéd with hyaluronic acid
octasaccharide (HA-8) added Cys (Example 9) (SEQ ID NO:
62) ;

(b10) 30Ala is substituted with hyaluronic acid
hexadecasaccharide (HA-16) added Cys (Example 10) (SEQ.ID

NO: 63);



His Ala Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Qu Ay 151015 Gn Ala Ala Cys Qu Phe Ile Ala Trp
Leu Val Cys Ay Arg Ay 202530 <210> 55 <211> 31 <212>
PRT <213> artificial sequaBoe-<220> <223> am no acid
sequence of (b2) (Exanple 2) <220> <221> CARBCHYD
<222> (12)..(12) <223> Cys glycosylated by disialo

o, SSREE AR 7R, AP 22900 (80
he4883casabbBafh8c GHaGh ¥) ThEGBREeCTR (B@AmPIR Yah $8Eo 1D
Cys Tyr Leu Au dy 151015

NO: 64) ;

(bl2) 36Arg is substituted with high-mannose type
oligosaccharide chain (M5) added Cys (Example 12) (SEQ ID
NO: 65); and

(b13) asialo oligosaccharide chain added Asn is
linked to 26Lys via a linker (Example 13) (SEQ ID NO: 66),
and
are also

(bl4) an oligosaccharide chain added GLP-1 peptide
- having the sequence of
H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-
Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-Ile-Glu-Trp-Leu-Lys-
Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH, (SEQ
ID NO: 50, exendin-4) wherein

30Gly is substituted with disialo oligosaccharide
chain added Cys (Example 14) (SEQ ID NO; 67) ;

(b15) an oligosaccharide chain added GLP-1 peptide
having the sequence of
His—R2—Glu—Giy-Thr—Phe—Thr—Ser—Asp-Val-Ser-Ser—Tyr-Leu—
Glu-Gly-Gln-Ala-Ala-Lys~-Glu-Phe-Ile-Ala-Trp-Leu-Val-Lys-
R2-Arg-NH, wherein R2 represents o-methylalanine (SEQ ID
NO: 52, BIM51077) wherein

26Lys 1s substituted with disialo oligosaccharide

chain added Cys (Example 15) (SEQ ID NO: 68); and



Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Gy
Cys @y 202530 <210> 56 <211> 31 <212> PRT <213>
artificial sequence <220> <223> ami no aci d sequence of

(b3) (Exanple 3) Page 22- 320> <221> CARBOHYD <222>
(16)..(16) <223> Cys glycosylated by disialo
ollgosaccharlde <220> - - <221> CARBOHYD _ <222>

(24)(bigﬂ)aﬁ?%gfgé%%gg%%fﬁﬁglg&ggefngFal@%9 %hgegﬁlde

ol i gosacchar

h&9hindsph¥akbe§aEnSEr ofybexkadiE W Q%@Q1§%Ok@ GS@ A eRled n
Lys Qu Phe I'le Cys Trp Leu Val Lys d

30Gly is substituted with high-mannose type'

oligosaccharide chain (M5) added Cys (Example 16).
Some of the peptides of Examples 1 to 15 were

subjected to Test Examples 1 and/or 2 below.

[0230]

Test Example 1 (Test of resistance to dipeptidyl

peptidase IV (DPP-1IV))

17.7 nmol of the oligosaccharide chain added GLP-1
peptide prepared in each Example or the GLP—l prepared in
Comparative Example 1 was added together with 2.2 mU of
DPP—IV‘(dipeptidyl peptidase IV from porcine kidney,
pfoduct of SIGMA) to a 0.5-ml Eppendorf tube. Each
solution mixture was adjusted with iOO mM sodium
phosphate buffer to 100 pl in total and allowed to react
at 37°C. A 10 pl aliquot of the reaction solution was
mixed with 15 pl of 10% trifluorocacetic acid prepared in
advance in another Eppendorf tube. 20 pul théreof was
injected into HPLC to monitor complete consumption of raw
materials (HPLC conditions: column: SHISEIDO CAPCELPAK
Cl8 UG120, ¢ 4.6 x 250 mm, developing solvent A: 0.1%
aqueous TFA solution, developing solvent B: 0.09% TFA
acetonitrile/water = 90/10, gradient A/B;65/30 - 30/60,
20 min, flow rate: 0.7 ml/min). The half-life (t1/2)
which serves as an iﬂdex tor resistance to DPP-IV, of the

GLP-1 without oligosaccharide chain addition of



202530 <210> 57 <211> 31 <212> PRT <213> artificial
sequence <220> <223> am no aci d sequence of (b4)
(Exampl e 4) <220> <221> CARBOHYD <222> (16)..(16)
<223> Cys gl ycosyl ated by dissi al 0 ol i gosacchari de
<220> <221> CARBOHYD <222> (30)..(30) <223> cys

gl ycosyl ated by disialo oligosaccharide <400> 57 Hi s

L, ST
<YghehYSyBhy eqésf?%xtaQZéﬁot;gégzggsgamr%eﬁ? PRT

13> artl I clal sequence <
added GLP-1 peptide of each Example is shown in Table 6.

[0231]
[Table 6]
Compound %gg‘;{‘;?,ce

Example 1 26,34Cys GLP-1-disialoe 236
Example 2 18,36Cys GLP-1-disialo 128.6
Example 3 | 22,80Cys GLP*1-disialo 325
Example 4 | 22,36Cys GLP-1-disialo 225
Example 5 80,36Cys GLP-1-disialg 75
Example 6 30Cys GLP-1-HA4 2.1
Example 7 80Cys GLP1'HA-8 . 3.4
Example 8 86Cys GLP-1-HA4 2.2
Example 9 'SGCys GLP-1-HA'8 3
Example 10 | 80Cys QGLP-1-HA'16 39
Example 11 | 86Cys GLP-1-HA"16 - ]8
Example 13 | 261ys GLP-1-linker-asialo 5.7

[0232]

The oligosaccharide chain added GLP-1 peptide of
each Example exhibited DPP-IV resiétance 2.1 to 128 times
that of the GLP-1 of Comparative  Example 1.

[0233] |

Test Example 2 (Oral Glucose Tolerance Test (OGTT))

A PBS solution of the oligosaccharide chain added
GLP-1 peptide prepared in.each Example or the GLP-1

prepared in Comparative Example 1 was intraperitoneally



<223> am no aci d sequence of (b5) (Exanple 5) <220>
<221> CARBOHYD <222> (24)..(24) <223> Cys glycosyl ated
by di sialo oligosaccharide <220> <221> CARBCHYD <222>
(30)..(30) <223> Cys glycoggbated by disialo ,

ol i gosacchari de <400> 58 Hs Ala Gu dy Thr Phe Thr
Ser Asp val ser Ser Tyr Leu Qu dy 151015 Gn Ala Al a

i U8 Lo OU5.T8e L B Rl Gty as”
(%ggﬁ%fi:ogé?Oﬁaf@?:”faéﬁ‘éﬁoo%kﬁi&ﬁg‘.Jerlefté‘E {®%inutes,
a glucose solution was orally administered at a dose of 1
-mg/g. Blood was collected from the orbits before the
glucose administration and 30 minutes, 60 minutes and 120
minutes after the glucose administration. Blood-sugar
levels were measured using ACCU-CHEK Aviva (Roche
Diagnostics). Typical results are shown in FIGS. 1 to 4.
In the drawings below, for example, "26,34Cys GLP-1-
disialo", which is an oligosaccharide chain added GLP-1
peptide wherein amino acids at positions 26 and 34 of
GLP-1 are each sﬁbstituted with disialo oligosaccharide
chain added Cys, is referred to as "C26,C34", if
necessary. The same holds true for othér oligosaccharide
chains and amino acid sites.

[0234]

Next, 18,36Cys GLP—i—disialo and GLP-1 were
evaluated by OGTT using doses of 1/10 (0.9 nmol/kg) and 9
nmol/kg, respectively, and compared. The results are
shown in FIG. 5.

[0235]

The 18,36Cys GLP—l—disialb administered at a dose of
0.9 nmol/kg exhibited almost equal effect of suppressing
rise in blood-sugar levels to that of GLP-1 administered
at a dose of 9 nmol/kg. The 18,36Cys GLP-1l-disialo had
the effect of suppressing rise in blood-sugar levels

about 10 times that of GLP-1.



<220> <221> CARBOHYD <222> (24)..(24) <223> Cys
gl ycosyl ated by hyal uronan tetra sacchari des <400> 59
Hs Ala Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Gu Gy 151015 G n Alaidka-Lys A u Phe Ile Cys Trp
Leu Val Lys Ay Arg Gy 202530 <210> 60 <211> 31 <212>
PRT <213> artificial sequence <220> <223> am no acid
[§gggince of (b7) (Exanple 7) <220> <221> CARBCHYD
(24)..(24) <223> Cys glycosylated by hyal ur onan

S@&ﬁ@néécﬁb§Ei§§3Free Text

SEQ ID NO: 1 is oligosaccharide chain added GLP-1
peptide represented by the general formula (1).

SEQ ID NO: 2 is GLP-1 (7-37).

SEQ ID .NO: 3 is GLP-1 (7-36) NH,.

SEQ ID NO: 4 is oligosaccharide chain added GLP-1
peptide represented by (al).

SEQ ID NO: 5 is oligosaccharide chain added GLP-1
peptide represented by (a2).

SEQ ID NO: 6 is oligosaccharide chain added GLP-1
peptide represented by (a3). |

SEQ ID NO: 7 is oligosaccharide chain added GLP-1
peptide_represented by (a4). |

SEQ ID NO: 8 is oligosaccharide chain added GLP-1
peptide represented by (&5).

SEQ ID NO: 9 is oligosaccharide chain added GLP-1
peptide represented by (a6).

SEQ ID NO: 10 is oligosaccharide chain added GLP-1
peptide represented by (a7).

SEQ ID NO: 11 is oligosaccharide chain added GLP-1
peptide represented by (a8).

SEQ ID NO: 12 is oligosaccharide chain édded GLP-1
peptide represented by (a9).

SEQ ID NO: 13 is 61igosaccharide chain added GLP-1

peptide represented by (alo0).



<400> 60 Hs Ala Qu Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu u @y 151015 G n Ala Ala Lys GQu Phe Ile
Cys Trp Leu Val Lys Gy Arg Ay 202530 <210> 61 <211>
31 <212> PRT <213> artif+cipb sequence <220> <223>

am no acid sequence of (b8) (Exanple 8) <220> <221>
CARBOHYD <222> (30)-(30) <223> Cys gl ycosyl ated by

hyal tr i Qggf ' y
Thr %dérﬁﬁrﬁc%erﬁms%%al er.cScer y?éﬁ%}gg%lﬁgl@%l 1
p E‘i@éar%ﬁeééfﬁt@ubﬂ?h@aiiﬁ.m a Trp Leu Val Lys Qy
" Cys Ay 202530 <210> 62 <211> 31
" SEQ ID NO: 15 is oligosaccharide chain added GLP-1

peptide represented by (al2).

SEQ ID NO: 16 is oligosaccharide chain added GLP-1
peptide represented by (al3).

SEQ ID NO: 17 is'oligosaccharide chain added GLP-1
peptidé represented by (al4):

SEQ ID NO: 18 is oligosaccharide chain added GLP-1
peptide represented by (als).

SEQ ID NO: 19 is oligosaccharide chain added GLP-1
peptide represented by (alé). |

SEQ ID NO: 20 is oligosaccharide chain added GLP-1
peptide represented by (al7).

SEQ ID NO: 21 is oligosaccharide chain added GLP-1
peptide represented by (als).

SEQ ID NO: 22 is oligosaccharide chain added GLP-1
peptide represented by (al9). |

SEQ ID NO: 23 is oligosaccharide chain added GLP-1
peptide represented by (a20).

SEQ ID NO: 24 is oligosaccharide chain added GLP-1
peptide represented by (a2l). |

SEQ ID NO: 25 is oligosaccharide chain added GLP-1
peptide represented by (a22).

SEQ ID NO: 26 is oligosaccharide chain added GLP-1

peptide represented by (a23).



<212> PRT <213> artificial sequence Page 24

<220>

<223> ani no acid sequence of (b9) (Exanple 9) <220>
<221> CARBCHYD <222> (30)..(30) <223> Cys gl ycosyl at ed
by hyal uronan octa sacchar L86és-<400> 62 H's Ala G u

dy Thr Phe Thr Ser Asp Val Ser Ser

Tyr

Leu Gu Gy

151015 Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys
Ay &S %m@PZ%Oié?&Pfg@éaégﬂ&fiéé skdtr Eeg%d8B-1

artifici sequence
peptide represented by (a24).

SEQ ID NO: 28 is oligosaccharide
peptide represented by (a25).

SEQ ID NO: 29 is oligosaccharide
peptide represénted by (a26).

SEQ ID NO: 30 is oligosaccharide
peptide represented by (a27).

SEQ ID NO: 31 is oligosaccharide
péptide represented by (a28).

SEQ ID NO:‘32 is oligosaccharide
peptide represented by (a29).

SEQ ID NO: 33 is oligosaccharide
peptide represented by (a30).

SEQ ID NO: 34 is oligosaccharide
peptide represented by (a3l);

SEQ ID NO: 35 is oligosaccharide
peptide represented by (a32).

SEQ ID NO: 36 1is oligosacchafidé
peptidé represented by (a33).

SEQ ID NO: 37 is oligosaccharide
peptide represented by (a34).

SEQ ID NO: 38 is oligosaccharide
peptide represented by (a35).

SEQ ID NO: 39 is oligosaccharide

peptide represented by (a36).

chain

chain

chain

chain

chain

chain

chain

chain

chain

chain

chain

chain

added

added

added

added

added

added

added

added

added

added:

added

added

GLP-1

GLP-1

GLP-1

GLP-1

GLP-1 .

GLP-1

GLP-1

GLP-1

GLP-1

GLP-1

GLP-1

GLP-1



<220> <223> am no acid sequence of (bl0) (Exanple 10)
<220> <221> CARBOHYD <222> (24)..(24) <223> Cys

gl ycosyl at ed by hyal uronan hexa-deca sacchari des <400>
63 Hs Ala Gu Ay Thr Phel¥fr-Ser Asp val Ser Ser Tyr
Leu u Gy 151015 Gn Ala Ala Lys Gu Phe Ile Cys Trp
Leu Val Lys Ay Arg Ay 202530 <210> 64 <211> 31 <212>

Esguﬁ%gﬂ%?ﬁc%%?l Ilaé arrp e @S <220>%%>%%%%L§1 !

peptide represented by (a37).

SEQ ID NO: 41 is oligosaccharide chain added GLP-1
peptide represented by (a38).

SEQ ID NO: 42 is oligosaccharide chain added GLP-1
peptide represented by (a39).

SEQ ID NO: 43 is oiigosaccharide'Chain added GLP-1
peptide represented by (a40).

SEQ ID NO: 44 is oligosaccharide chain added GLP-1
peptide represented by (a4l). '

SEQ ID NO: 45 is oligosaccharide chain added GLP-1
peptide represented by (a42).

SEQ ID NO: 46 is oligosaccharide chain added GLP-1
peptide represented by (a43).

SEQ ID NO: 47 is oligosaccharide chain added GLP-1
peptide represented by (a44).

SEQ ID NO: 48 is oligosaccharide chain added GLP-1
peptide represented by (a45).

SEQ ID NO: 49 is oligosaccharide chain added GLP-1
peptide represented by (a46) .

SEQ ID NO: 50 is.exendin-4.

SEQ ID NO: 51 is oligosaccharide chain added
exendin-4 represented by the general formula (2).

SEQ ID NO: 52 is BIM51077.

SEQ ID NO: 53 is oligosaccharide chain added

BIM51077 represehted by the general formula (3).



<222> (30)..(30) <223> Cys glycosyl ated by hyal uronan
hexa- deca sacchari des <400> 64 Hs Ala Au @y Thr Phe
Thr Ser Asp Val Ser Ser Tyr Leu Au Ay 151015 G n Al a
Ala Lys GQu Phe Ile Ala Irp5Beu Val Lys Ay Cys Gy
202530 <210> 65 <211> 31 <212> PRT <213> artificial
sequence <220> <223> am no aci d sequence of (bl2)

(Sxomlont 3o < 23l SR 2208 ool
pBppiael Fgpsasechaekdey Page) 25 ’ ‘

SEQ ID NO: 55 is oligosaccharide chain added GLP—l
peptide represented by (b2).

SEQ ID NO: 56 is 61igosaccharide chain added GLP-1
peptide represented by (b3).

SEQ ID NO: 57 is oligosaccharide chain added GLP-1
peptide represented by (b4).

SEQ ID NO: 58 is oligosaccharide chain added GLP-1
peptide represented by (bs).

SEQ ID NO: 59 is oligosaccharide chain added GLP-1
peptide represented by (b6).

SEQ ID NO: 60 is oligosaccharide chain added GLP-1
peptide represented by (b7). |

SEQ ID NO: 61 is oligosaccharide chain added GLP-1
peptide represented by (b8).

SEQ ID NO: 62 is oligosaccharide chain added GLP-1
peptide represented by (b9).

SEQ ID NO: 63 is oligosaccharide chain added GLP;l
peptide represented by (bl0).

SEQ ID NO: 64 is oligosaccharide chain added GLP-1
peptidé represented by (bll).>

SEQ ID NO: 65 is oligosaccharide chain added GLP-1
peptide represented by (bl2). |

SEQ ID NO: 66 is oligosaccharide chain added GLP-1

peptide represented by (bl3).



<400> 65 H's Ala Qu Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu u @y 151015 Gn Ala Ala Lys GQu Phe Ile
Ala Trp Leu Val Lys Ay Cys Ay 202530 <210> 66 <211>
31 <212> PRT <213> artift+cl&P sequence <220> <223>

am no acid sequence of (bl3) (Exanple 13) <220> <221>
CARBOHYD <222> (20)-(20) <223> Lys glycosyl ated by

oo, o Sgacehatd o S e R BBy T
eRbadthay Lyspitydetbeal bg fbasaYrp Leu Val Lys Ay Arg
Gy 202530 <210> 67 <211> 39 <212> PRT <213>
artiSECi B Meguetces <2Pdjosaccharide chain added
BIM51077 represented by (bls).
SEQ ID NO: 69 is 3l-residue peptide with protective
groups synthesized in Example 1.
SEQ ID NO: 70 is 3l-residue peptide with protective
groups synthesized in Example 2.
SEQ ID NO: 71 is 31l-residue peptide with protective
groups synthesized in Example 3.
SEQ ID NO: 72 is 31l-residue peptide with protecti&e
groups synthesized in Example 4.
SEQ ID NO: 73 is 31-residue peptide with protective
groups synthesized in Example 5. |
SEQ ID NO: 74 is 3l-residue peptide with protective
groups synthesized in Cémparative Example 1.
SEQ ID NO: 75 is 31l-residue peptide with protective
groups synthesiéed in Synthesis Example 2. ,
SEQ ID NO: 76 is 31l-residue péptide synthesized in
Synthesis Example 2.
SEQ ID NO: 77 is 3l-residue peptide with protective
groups synthesized in Synthesis Example 3.
SEQ ID NO: 78 is 31l-residue peptide synthesized in
Synthesis Example 3. ; |
SEQ ID NO: 79 is 31l-residue peptide with protective

groups synthesized in Synthesis- Example 4.



<223> am no acid sequence of (bl4) (Exanple 14) <220>
<221> CARBOHYD <222> (30)..(30) <223> Cys gl ycosyl ated
by di sialo oligosaccharide <220> <221> MOD RES <222>
(39)..(39) <223> AM DATI ON1L6400> 67 Hs Gy Gu Ay
Thr Phe Thr Ser Asp Leu Ser Lys Gn net Au Qu 1- .
51015 Gu Ala val Arg Leu Phe Ile Qu Trp Leu Lys Asn

Y S8 FEPOETOR 0 a1 B MAEP FaLe: 988
SPREHEBRES EXZMSle 4.

SEQ ID NO: 81 is 39-residue peptide with protective
groups synthesized in Synthesis Example 5.

SEQ ID NO: 82 is 39-residue peptide synthesized in
Synthesis Example 5.

SEQ ID NO: 83 is 30-residue peptide with protectiye
groups synthesized in Synthesis Example 6.

SEQ ID NO: 84 is 30-residue peptide synthesized in
Synthesis Example 6. |
INDUSTRIAL APPLICABILITY
[0237]

The present invention provides an oligosaccharide
chain added GLP-1 peptide that has higher stability in
blood than that of GLP-1 and, preferably, exhibits higher
activity of controlling blood-sugar levels than that of
GLP-1. The present invention is useful partiéularly in

pharmaceutical field.



<223> am no aci d sequence of (bl5) (Exanple 15) Page

26 <220> <221> M SC _FEATURE <222> (2)..(2) <223> M
. <220> <221> CARBOHYD <222> (20)..(20) <223> Qys

gl ycosyl ated by disialo elignsaccharide <220> <221>

M SC FEATURE <222> (29)..(29) <223> Al b <220> <221>

nOD RES <222> (30)..(30) <223> AM DATI ON <400> 68 Hi s

Cfénggu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu
uQy

(1] An oligosaccharidg chain added GLP-1 peptide having
GLP-1 activity, wherein at ieast two amino acids are each
substituted with an oligosaccharide chain added amino
acid, in
| (a) GLP-1;
(b) a peptide having the amino acid sequence of GLP-
1 with deletion, substitution or addition of one or
several amino acids; or
(c) a GLP-1 analog.
[2] An oligosaccharide chain added GLP-1 peptide having
GLP-1 activity, wherein at least two amino acids are each
substituted with an oligosaccharide chain added amino
acid, iq .
(a) GLP-1; or
(b) a peptide having the amino acid sequence of GLP-
1 with deletion{ substitution or addition of one or
several amino acids. .
[3] An oligosaccharide chain added GLP-1 peptide having
GLP-1 activity, wherein at least two amino acids are each
substituted with an oligosaccharide chain added amino
acid, in
(a) GLP-1; or
(b) a peptide having the amino acid sequence of GLP-
1 with deletion, substitution or addition of one or

several amino acids and having GLP-1 activity.



151015 G n Ala Ala Cys Qu Phe Ile Ala Trp Leu Val Lys
Xaa Arg 202530 <210> 69 <211> 31 <212> PRT <213>
artificial sequence <220> <223> anino acid sequence-
havi ng bl ocki ng groups (Exasple 1) <220> <221>

M SC_FEATURE <222> (1)..(1) <223> Hi s having bl ocking
group Trt <220> <221> n18C FEATURE <222> (3). (3)

[ﬁsgﬂt%é#d@é 52]%'21%%%“% i {lggg%@éc?h?ﬁ% av r%%g 1‘%% ki ng

a9569915§Ut62§Q? one of Claims 1 to 3, wherein each of
said oligosaccharide chain added amino acids is
'indeﬁendently oligosaccharide chain added Asn and/or
oligosaccharide chain added Cys.

[5] The oligosaccharide chain added GLP-1 peptide
according to any one bf Claims 1 to.4, wherein in said
oligosaccharide chain added amino acid, the
oligosaccharide chain is linked to the amino acid without
a linker.

[6] The oligosaccharide chain added GLP-1 peptide
according to any one of Claims 1 to 5, wherein said
oligosaccharide chains each consist of*fouf Oor more
sugars.

[7] The oligosaccharide chain .added GLP-1 peptide
according to any one.bf Claims 1 to 6, wherein each of
said oligosaccharide chains is independently a
biantennary complex-type oligosaccharide chain.

[8] The oligosaccharide chain added GLP-1 peptide
according to Claim 7, wherein each of said
oligosaccharide chains is independently selected from the
group consisting of disialo, monosialo, asialo, diGlcNAc
and dimannose oligosaccharide chains.

(91 The oligosaccharide chain added GLP-1 peptide
according to any one of Claims 1 to 8, Whefein éach of
said oligosaccharide chains is independently represented

by the following formula:



© <221> M SC FEATURE <222> (7)..(7) <223> Thr having
bl ocki ng group tBu <220> <221> m SC FEATURE <222>
(8)..(8) <223> ser having bl ocking group tBu ' <220>
<221> M SC _FEATURE <222>-(9F3. (-9) <223> Asp having
bl ocki ng group O Bu <220> <221> M SC_FEATURE <222>
(11)..(11) Page 27 <223> Ser having bl ocki ng group
[FBYm5240%] <221> M SC_FEATURE '

HAC

wherein

R! and R? are the same or different and each

represents

[Formula 2]

Friny PPEE

M .

° HO HAc
H
H
@}ﬁ %‘ﬁ ¢8R o

Ac represents an acetyl group.

and

[10] The oligosaccharide chain added GLP-1 peptide
.according to any one of Claims 1 to 9, wherein said
oligosaccharide chain is substantially uniform.
[11] An oligosaccharide chain added GLP-1 peptide having
GLP-1 activity, wherein the oligosaccharide chain added
GLP-1 peptide is

(a) an oligosacchafide chain édded GLP-1 peptide

wherein at least two amino acids of GLP-1 are each



<222> (12)..(12) <223> Ser having bl ocki ng group tBu.
<220> <221> M SC FEATURE <222> (13)..(13) <223> Tyr
havi ng bl ocki ng group tBu <220> <221> M SC _FEATURE
<222> (15)..(15) <223> G ulhéaving bl ocking group O Bu
<220> <221> M SC FEATURE <222> (17)..(17) <223> Gn
havi ng bl ocking group Trt <220> <221> m SC FEATURE

=227t (20 wl2R) arr 23B2gE¥ e bRYLDEe PERS KR dagE BN THE
acid and at least one of the substituted sites is
position 18, 20, 22, 26, 30, 34 or 36 of GLP-1; or

(b) an oligosaccharide chain added GLP-1 peptide
having the amino acid sequence gf the oligosaccharide
chain added GLP-1 peptide defined in (a) with deletion,
substitution or addition of one or several amino acids
except the oligosaccharide chain added amino acids.
[12] Thé oligosaccharide chain added GLP-1 peptide
according to Claim 11, wherein eaéh of said
oligosaccharide chain added amino acids is independently
oligosaccharide chain added Asn and/or oligosaccharide
chain added Cys. _
[13] The oligosaccharide chain added GLP-1 peptide
according to Claim 11 or 12, wherein in said
oligosaccharide chain added amino acid, the
oligosaccharide chain is linked to the amino acid Without
a linkef.
[14] The oligoséccharide chain added GLP-1 peptide
according to any one of Claims 11 to 13, wherein said
oligosaccharide chains each consist of four or more
sugars.
[15] The oligosaccharide -chain added GLP-1 peptide
according to any one of Claims 11 to 1%, wherein each of
said oligosaccharide chains is independently a

biahtennary complex-type oligosaccharide chain.



<221> M SC _FEATURE <222> (21)..(21) <223> G u having
bl ocki ng group O Bu <220> <221> m SC_FEATURE <222>
(25)..(25) <223> Trp having bl ocking group Boc <220>
<221> M SC _FEATURE <222>-(28%. -(28) <223> Cys having
bl ocki ng group Trt <220> <221> M SC_FEATURE <222>
(30)..(30) <223> Arg having bl ocking group Pbf <400>

B8R AR R T Tiradeta e Ve S T,
abBUr¥dhg¥ye ELYifN 953 Yherein each of said
oligosaccharide chains is inaependently selected from the
group consisting of disialo, monosialo, asialo, diGlcNAc
and dimannose oligosaccharide chaihs.

[17j The oligosaccharide chain added GLP-1 peptide
according to any one of Claims 11 to 16, wherein each of
said oligosaccharide chains is independently represented
by the following formula: |

[Formula 3]

wherein
R' and R® are the same or different and each
represents

[Formula 4]

H
HO o
HO N HAc
H o HO= o




202530 <210> 70 <211> 31 <212> PRT <213> artificial
‘sequence <220> <223> am no acid sequence havi ng
bl ocki ng groups (Exanple 2) <220> <221> M SC_FEATURE
<222>(1)..(1) <223> Hi s havéag-bl ocking group Trt
<220> <221> M SC_FEATURE Page 28 <222> (3)..(3) <223>
A u havi ng bl ocki ng group O Bu <220> <221>
aVh SC_FEATURE ‘

Ac represents an acetyl group.
[18] The oligosaccharide chain added GLP-1 peptide
-according to any one of Claims 11 to 17, wherein said
oligosaccharide chain has at least 99% uniformity.
[19] The oligosaccharide chain added GLP-1 peptide
according to Claim 11, wherein:

each of said oligosaccharide chain added amino acids
is oligosaccﬁaride chain added Asn;

in said 6ligosécchafide chain added amino acid, the
oligosaccharide chain is linked to the amino acid without
a linker;

said oligosaccharide éhéins each consist of four or
more sugars;

each of said oligosaccharide chains is independently
selected from the group consisting of disialo, monosialo,
asialo, diGlcNAc and dimannose oligosaccharide chains;
and

said oligosaccharide chain is substantially uniform.
[20] The oligbsaccharide,chain added GLP-1 peptide
according to any one of Claims 1 to 19, having higher
stability in blood than that of GLP-1.
[21] The oligosaccharide chain added GLP-l peptide
;écording to any one of Claims 1 to 20, having the
activity of controlling blood-sugar levels .at least 10

times that of GLP-1 in OGTT (Oral Glucose Tolerance Test).



<222> (5)..(5) <223> Thr havi ng bl ocking group tBu
<220> <221> M SC FEATURE <222> (7)..(7) <223> Thr
havi ng bl ocki ng group tBu <220> <221> M SC_FEATURE
<222> (8)..(8) <223> Ser -haei7rng bl ocki ng group tBu
<220> <221> M SC FEATURE <222> (9)..(9) <223> Asp -
havi ng bl ocki ng group O Bu <220> <221> M SC_FEATURE

[gggggbél&iigéé&écﬁ%%%iia5§6aD§V£8§e9'8ﬁ51f9p§£€¥8etB“
according to any one of Claims 1 to 20, having DPP-IV
resistance at least 30 times that of GLP-1.
[23] A pharmaceutical composition comprising the
oligosaccharide - chain added GLP-1 peptide according to
any one of Claims 1 to 22 as an active ingredient.
[24] The pharmaceutical composition éccording to Claim 23
for treating or preventing disease associated with GLP-1.
[25] The pharmaceutical composition according to Claim 24,
wherein said disease associated with GLP-1 is diabetes.
[26] A method for treating or prevénting disease
associated with GLP-1 comprising administering effective -
amount of the oligosaccharide chain added GLP-1 peptide
according to any one of Claims 1 to 22.
[27] An oligosaccharide chain added GLP-1 peptide having
GLP-1 activity, wherein at least one amino acid is
substituted with an oligosaccharide chain added amino
acid, in

(a) GLP-1;

(b) a peptide having the amino acid sequence of GLP-
1 with deletion, substitution or addition of one or
several émino acids; or

(c) a GLP-1 analog,
and
“said oligosaccharide chain is oligo hyaluronic acid.
[28] An oligosaccharide chain added GLP-1 peptide having

GLP-1 activity, wherein at least one amino acid is



<221> M SC _FEATURE <222> (12)..(12) <223> Cys having
bl ocki ng group Trt <220> <221> M SC FEATURE <222>
(13)..(13) <223> Tyr having bl ocki ng group tBu <220>
<221> M SC_FEATURE <222>-(18%B. ~-(15) <223> d u havi ng
bl ocki ng group O Bu <220> <221> M SC_FEATURE <222>
(17)..(17) <223> d n having blocking group Trt <220>

| sgﬁg Fﬁ%égrggéﬁggg <§§§Ss£%9£argég)cﬁ%%%>a %%dh%%Hg
acid, in ‘

(a) GLP-1; or

(b) a peptide having the amino acid sequence of GLP-
1 with deletion, substitution or addition bf one or
several amino acids,
and
said oligosaccharide chain is oligo hyaluronic acid.
[29] The oligosaccharide chain added GLP-1 éeptide
according to Claim 27 or 28, wherein said oligo
hyaluronic acid is an oligosaccharide chain having 2
(tetrasaccharide) or ﬁore and 8 (hexadecasaccharide) or
less of units each consisting of N—abetylglucosamine and
glucuronic acid.
[30] The oligosaccha;ide chain added GLP-1 peptide
according to Claim 27 or 28, wherein said oligo
hyaluronic acid is an oligosaccharide chain having 2
(tetrasaccharide) of units each consisting of N-
acetylglucosamine and glucuronic acid.
[31] The oligosaccharide chain added GLP-1 peptide
according to any one of Claims 27 to 30, wherein said
oligosaccharide chain added amino acid is oligosaccharide
chain added Cys.
[32] An oligosaccharide chain added GLP-1 peptide having
GLP-1 activity, wherein at least oné amino acid is
substituted with an oligosaccharide chain added amino

~acid, in



<220> <221> M SC_FEATURE <222> (21) .(21) <223> Au
havi ng bl ocki ng group Ot Bu <220> <221> M SC_FEATURE
<222> (25)..(25) <223> Trp having bl ocki ng group Boc
<220> <221> M SC_FEATURE <R€2>-(28)..(28) <223> Lys
havi ng bl ocki ng group Boc <220> <221> M SC_FEATURE

1 <222> (30)..(30) Page 29 <223> Cys having bl ocki ng
groug) TrdL;ﬁ4100> 70 Hs Ala Gu Gy Thr Phe Thr Ser Asp
Val Ser Cys Tyr Leu Au Qy

(b) a peptide having the amino acid sequence of GLP-
1 with deletion, substitution or addition of one or
several amino acids; or | |

(c) a GLP-1 analog,
-and .
in said oligosaccharide chain added amino acid, the
oligosaccharide chain is linked to the amino acid via a
linker.
[33] An oligosaccharide chain added GLP-1 peptide having
" GLP-1 activity, wherein at least one amino acid is |
substituted with an oligosaccharide chain added amino
acid, in

(a) GLP-1; or

(b) a peptide having the amino acid sequence of GLP-
1 with deletion, substitution or addition of one or
several amino acids,
and
in said oligosaccharide chain added amino acid, the
oligosaccharide chain is linked to the amino acid via a
1inker.
[34] The oligosaccharide chain added GLP-1 peptide
according to Claim 32 or 33, the amino acid bound to said
linker is Lys. |
[35] The oligosaccharide chain added GLP-1 peptide

according to any one of Claims 32 to 34, wherein said



151015 G n Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys
Gy Cys Ay 202530 <210> 71 <211> 31 <212> PRT <213>
artificial sequence <220> <223> anino acid sequence
havi ng bl ocki ng groups (Example 3) <220> <221>

M SC_FEATURE <222> (1)..(1) <223> Hi s having bl ocking
group Trt <220> <221> n18C FEATURE <222> (3)..(3)

159837 Gaedand nﬂnbéﬂfﬁb NG 9504P %@Uté%r%QﬁaEZBéLﬁnd to

M SC_FEATURE <222> . (5) <223> Thr havi ng bl ocking
s&i@uﬁliﬁﬁséaéﬂ&rlde chaln
[36] The oligosaccharide chain added GLP-1 peptide
according to Claim 35, wherein the amino acid contained
in said linker is Asn.
[37] The oligosaccharide chain added GLP-1 peptide
according to any one of Claims 27 to 36, wherein the
oligosaccharide chain is substantially uniform.
[38] A .pharmaceutical composition comprising the
oligosaccharide chain added GLP-1 peptide according to
any one of Claims 27 to 37 as an active 1ngred1ent
[39]The pharmaceutical compos1tlon according to Claim 38,
wherein said oligosaccharide chain has at least 90%
uniformity.
[40] The pharmaceutical composition according to Claim 38
or 39 for treating or preventing disease associated with

GLP-1.



<221> M SC FEATURE <222> (7)..(7) <223> Thr having
bl ocki ng group tBu <220> <221> m SC FEATURE <222>

(8)..(8) <223> Ser_ havi ng bI ocki ng group tBu <220>
<221> M SC_FEATHRENSBIESTING  (9) <223> Asp havi ng

<110> .opglg@ktm@gp% OBy <220> <221>- M SC_FEATURE <222>
11). . (11) <223> Ser having bl ocking group tBu <220>
<120>" 9¥)2®:5}1M&§CEPEATURE1<1222> (12)..(12) <223> Ser having

<130> -oRkASbAG 9roup tBu

<150> 3JP2008-157583
<151> 2008-06-17

<150> 3P2008-326609
<151> 2008-12-22

<160> B84

<170> PatentlIn version 3.1

<210> 1

<211> 31

<212> PRT

<213> artificial sequence

<220> :
<223> glycosylated GLP-1 peptide

<220>

<221> MISC_FEATURE

<222> (12)..(12) )

<223> Xaal8: ser, glycosylated Cys or gliycosylated Asn.

<220>

<221> MISC_FEATURE

<222> (13)..(13)

<223> Xaal9: Tyr, glycosylated Cys or gliycosylated Asn.

<220>

<221> MISC_FEATURE

<222> (16)..(16) . ‘

<223> Xaa22: Gly, glycosylated Cys or giycosylated Asn,

<220> .
<221> MISC_FEATURE
<222> (20)..(20)

<223> Xaa26: Lys, g1ycosy1ated Cys or glycosylated Asn:

<220>

<221> MISC_FEATURE
' <222> (24)..Q024)

<223> Xaa30: Ala, glycosylated Cys or glycosylated Asn.

<220> .

<221> MISC_FEATURE

<222> (28)..(28) _

<223> Xaa34: Lys, glycosylated Cys or glycosylated Asn.

<220>

<221> MISC_FEATURE

<222> (30)..(30)

<223> Xaal36: Arg, glycosylated Cys or glycosylated Asn.

<220>
<221> MISC_FEATURE
<222> ((3L)..(D

<223> Xaa37: GWy, -NH2, Gly-glycosylated Cys or Gly-giycosylated Asn.

<220>
<221> MISC_FEATURE
<222> (31)..(3D
<223> when Xaal8 is Ser, Xaal9 is Tyr, Xaa22 is Gly, Xaa26 is Lys, xaa30
is Ala, Xaa34 is Lys and Xaa36 is Arg, Xaa37 1is Gly-glycosylated Cys or
Page 1



<220> <221> M SC_FEATURE <222> (13)..(13) <223> Tyr

havi ng bl ocki ng group tBu <220> <221> M SC_FEATURE

<222> &15) . (15) <223> d u having bl ocking group O Bu
Gly-glycesplated 50> M SC FEATURE <222> (16)..(16) Page 30
<400> 1<223> Cys having bl ocking group Trt <220> <221>

M SC FEATURE <222> (17)..(17) <223> G n having

Hls Ala 5]I@@iyn@rng[jh?rrsekBQm»/a'l Ser Xaa Xaa Leu Ghsj Xaa
1

GIn Ala Ala xaa Glu Phe Ile Xaa ng Leu val Xaa Gly ng Xaa

<210> 2
<211> 31
<212> PRT
<213> human

<220>
<223> GLP-1(7-37)0OH

<400> 2

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 10 15

G1n Ala Ala Lys Glu Phe Ile ATa Trp Leu val Lys Gly Arg Gly
20 25 30

<210> 3

<211> 30

<212> PRT

<213> artificial sequence

<220>
<223> GLP-1(7-36)NH2

<220>
<221> MOD_RES

<222> (30)..(30)
<223> AMIDATION

<400> 3

His Ala Glu Gly Thr phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 .5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala ng Leu val Lyé Gly Arg
20

<210> 4

<211> 31

<212> PRT

<213> artificial sequence

<220>

<223> amino acid sequence of (al)
<220>

_<221> CARBOHYD
"<222> (12)..(12)-
<223>

<400> 4

His Ala Glu Gly Thr Phe Thr Ser Asp val ser Cys Tyr Leu Glu Gly
1 10 15

Gin Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly
20 25 ' 30

Page 2



<221> M SC FEATURE <222> (20)..(20) <223> Lys having
bl ocki ng group Boc <220> <221> M SC FEATURE <222>
(21)..(21) <223> @ u having bl ocking group O Bu <220>
<221> M SC FEATURE <222> (24)..(24) <223> Cys having
<210> sblocking group Trt <220> <221> M SC_FEATURE <222>
<211> 3{25)..(25) <223> Trp havi ng bl ocki ng group Boc <220>
<212> PrRP21> M SC FEATURE <222> (28)..(28) <223> Lys having
<213>  aprydii A S§FeRNTeBoc .
<220> .
<223> amino acid sequence of (a2)

<220>

<221> CARBOHYD
<222> (16)..(16)
<223>

<400> 5

His Ala Glu Gly Thr Phe Thr Ser Asb val Ser Ser Tyr Leu Glu Cys
1 5 10 15

Gin Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly
» 20 25 30

<210> ©

<211> 31

<212> PRT

<213> artificial sequence

<220> :
<223> amino acid sequence of (a3)

<220>

<221> CARBOHYD
<222> (20)..020)
<223>

<400> 6

His Ala Gju Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

GIn Ala Ala Cys Glu Phe Ile Ala Trp teu val Lys Gly Arg Gly
20 25 30

<210> 7

<211> 31

<212> PRT

<213> artificial sequence

<220>
<223> amino acid sequence of (a4)

<220>

<221> CARBOHYD
<222> (24)..(24)
<223>

<400> 7

His Ala Glu Gly Thr Phe Thr Ser Asp val ser ser Tyr Leu Glu Gly
1 5 10 15

GIn Ala Ala Lys Glu Phe ITe Cys Trp Leu val Lys Gly Arg Gly
20 . 25 30

<210> 8
<211> 31
<212> PRT
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<220> <221> M SC FEATURE <222> (30)..(30) <223> Arg
havi ng bl ocki ng group Pbf <400> 71 H| s Ala Au @y Thr
Ser As Val Ser Ser Tyr Leu Qu Cys 151015 G n
<213> a%‘%’ﬂ"’é PSR g Phe Ile Cys Trp Leu Val Lys Ay Arg
<220 Qy 202530 <210> 72 <211> 31 <212> PRT <213>
<223> amdimbi &dici sdqueeqeesfc€axR220> <223> am no aci d sequence
havi ng bl ocki ng groups (Exanple 4) <220> <221>
220> MeSGWFEATURE <222> (1)..(1) <223> His having bl ocking

<222> (ﬁ)oulézsﬁft
<223>

<400> 8

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 , 5 10 15

GIn Ala Ala Lys Glu Phe Ile Ala ng Leu val Cys G1y Agg Gly
20 - v

<210> 9

<21i> 31

<212> PRT

<213> artificial sequence

<220> ,
<223> amino acid- sequence of (ab6)

<220>

<221> CARBOHYD
<222> (30)..030)
<223>

<400> 9

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr ieu Glu Gly
1 5 T 10 15

Gin Ala Ala Lys Glu Phe Ile Ala Trb Leu val Lys Gly Cys Gly
20 25 _ 30

<210> 10

<211> 32

<212> PRT

<213> artificial seqguence

<220>
<223> amino acid sequence of (a7)

<220>
<221> CARBOHYD
<222> (32)..(32

<223>

<400> 10

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gin Ala Ala Lys Glu Phe ITe Ala Trp Leu val Lys Gly Arg Gly Cys

20 . 25 30

<210> 11

<211> 31

<212> PRT

<213> artificial sequence

<220>

<223> amino acid sequence of (aB)
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<220> <221> M SC FEATURE <222>(3)..(3) <223> du

havi ng bl ocki ng group Ot Bu <220> <221> M SC_FEATURE

<222>(5)..(5) <223> Thr havi ng bl ocki ng group tBu
220 5380 <221> M SC_FEATURE Page 31 <222> (7)..(7) <223>

<222> (1B ing bl ocking group tBu <220> <221> M SC FEATURE

<223> <2225 (8)..(8) <223> Ser having bl ocki ng group tBu
<220>

<400> 11

"His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Cys Leu Glu Gly
1 5 10 15

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Vval Lys Gly Arg Gly
20 25 30

<210> 12
<211> 31
" <212> PRT
<213> artificial sequence
<220>
<223> amino acid sequence of (a9)
<220>

<221> CARBOHYD
<222> (12)..(12)
<223>

<400> 12

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Asn Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly
20 25 . 30

<210> 13

<211> 31

<212> PRT

<213> artificial sequence

<220>
<223> amino acid sequence of (all)

<220>

<221> CARBOHYD
<222> (16)..(16)
<223>

<400> 13

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Asn
1 5 10 15

Gin Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly
20 25 30

<210> 14

<211> 31

<212> PRT

<213> artificial seguence

<220>

<223> amino acid sequence of (all)
<220>

<221> CARBOHYD
<222> (20)..(020)
<223>
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<221> M SC_ FEATuRE <222> (9)..(9) <223> Asp having

bl ocki ng group O Bu <220> <221> M SC_FEATURE <222>
(11)..(11) <223> Ser having bl ocking group tBu <220>
221> M SC _FEATURE <222> (12)..(12) <223> Ser having

<400> 135 ng group 1By <220> <221> M SC FEATURE <222>
- Hi ) PRE 237 do ABAWaNY I b t By <220>
1S Ala S%g)lG;yl(\/ligCPEgEATURE <£2§> iolg)m %5@02%@@ E%ﬁaw ng

n rou
Gin Ala AHgCtgn 8h9 he‘%We A1a Tgp Leu val Lys Gly A;g Gly
5

<210> 15

<211> 31

<212> PRT

<213> artificial sequence

<220> .
<223> amino acid sequence of (al2)

<220>

<221> CARBOHYD
<222> (24)..024)
" <223>

<400> 15

His Ala Glu Gly Thr Phe Thr Ser Asp vag Ser Ser Tyr Leu Glu Gly
1 1 15

GlIn Ala Ala Lys Glu Phe Ile Asn Tgp Leu val Lys Gly Agg Gly
20 5 - 30 -

<210> 16

<211> 31

<212> PRT

<213> artificial sequence

<220> . ‘
<223> amino acid sequence of (al3)

<220>

<221> CARBOHYD
<222> (28)..(028)
<223> .

<400> 16

His Ala Glu Gly Thr phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Tgp Leu val Asn Gly Agg Gly
5

20
<210> 17
<211> 31
<212> PRT
<213> artificial sequence
<220>
<223> amino acid sequence of (al4) .
<220>

<221> CARBOHYD
<222> (30)..(30)
<223>

<400> 17
His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15
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<220> <221> M SC FEATURE <222> (16)..(16) <223> Cys
havi ng bl ocking group Trt <220> <221>.M SC FEATURE
<222> (17)..(17) <223> A n having bl ocking group Trt

C FEATURE 22 . (20)_<223> Lys -
.Gin Ala ’r‘?ff\/ Gﬁf‘oc*lﬁ ﬁg € g8uby 686<‘é§2b>& %TJ}&&E/S)&“&YFEATURE
<222> (21)..(21) <223> A u havi ng bl'ocking group O Bu

<220> <221> M SC_FEATURE <222> (25)..(25)
<210> 18

<211> 32
<212> PRT
<213> artificial sequence

<220>
<223> amino acid sequence of (als)

<220> .
<221> CARBOHYD
<222> (32)..(032)

<223>

<400> 18

His Ala Glu Gly Thr Phe Thr ser Asp val Ser Ser Tyr Leu Glu Gly
1 10 15 -

Gin Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Asn

20 25 30

<210> 19

<211> 31

<212> PRT

<213> artificial sequence

<220>

<223> amino acid sequence of (al6)

<220>

. <221> CARBOHYD
<222> (13)..(13)

<223>

<400> 19.

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Asn Leu Glu Gly
1 10 _ 15

Gin Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly

20 25 30

<210> 20

<211> 30

<212> PRT

<213> artificial seguence

<220>

<223> amino acid sequence of (al7)

<220> ‘

<221> CARBOHYD .
<222> (12)..(12)
<223>

<220>

" <221> MOD_RES

<222> (30)..(30)
<223> AMIDATION

<400> 20

RHis Ala Glu Gly Thr Phe Thr Ser Asp val Ser Cys Tyr teu Glu Gly
1 5 10 15
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<223> Trp havi ng bl ocki ng grdup BOC <220> <221>
M SC_FEATURE <222> (28)..(28) <223> Lys having
blocking group Boc <220> <221> M SC FEATURE <222>

Gin Ala %ox)_ﬁ %?’%?Ph%if??ﬁ%sr aV%Eq,aIH %;\Idwfg'[ oup Trt <400>

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Leu Val Lys
Ay Cys Ay 202530 <210> 73 <211> 31 <212> PRT <213>
2lartlflclal sequence <220> <223> ami no aci d sequence
3p havi ng bl ocki ng groups (Exanple 5) <220> <221>
pi SC_FEATURE <222> (1). (1)

artificial sequence
amino acid seqguence of (al8)

CARBOHYD
(16)..(16)

MOD_RES
(30)..(30)
AMIDATION

21

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr teu Glu Cys
1 5 10 15

Gin Ala Ala Lys Glu Phe ITe Ala Trp Leu val Lys Gly Arg
30

<210>
<211>
<212>
<213>

<220>
<223>

- <220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400> -

1

20 25

22

30

PRT

artificial sequence

amino acid sequence of (al9)

CARBOHYD
207 ..Q20)

MOD_RES
(30)..(C30)
AMIDATION

22

His Ala Glu Gly Thr Phe Thr ser Asp Va1 Ser Ser Tyr Leu Glu GWy

15

Gln Ala Ala Cys Glu Phe Ile Ala Trp Leu val Lys Gly Arg
20 25 30

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

23

30

PRT

artificial sequence

amino acid sequence of (a20)

CARBOHYD
(24)..024)
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<223> Hi s having bl ocking group Trt <220> <221>
M SC_FEATURE <222> (3)..(3) <223> du having bl ocki ng
~group Ot Bu <220> <221> M SC FEATURE <222> (5)..(5)

<220> <223> Thr having bl ocking group tBu <220> <221> _
<221> wma¥ RE FEATURE <222> (7)..(7) <223> Thr having bl ocki ng
<2225 (WHoUPIHBU <220> <221> M SC_FEATURE <222> (8)..(8)
<223> AMIPRBEONSer havi ng bl ocki ng group tBU <220> <221>
<a00s 2V SC_FEATURE

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Cys Trp Leu val Lys Gly Arg
20 25 30

<210> 24

<211> 30

<212> PRT

<213> artificial sequence

<220>
<223> amino acid sequence of (a2l)

<220>

<221> CARBOHYD
<222> (28)..(28)
<223>

<220>

<221> MOD_RES
<222> (30)..Q030)
<223> AMIDATION

<400> 24

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 ' 10 15 :

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu val Cys Gly Arg
20 ' 25 30

<210> - 25

<211> 30

<212> PRT

<213> artificial sequence

<220> _'

<223> amino acid seguence of (a22)
<220>

<221> CARBOHYD
<222> (30)..(030)
<223>"

<220>

<221> MOD_RES |
<222> ((30)..30
<223> AMIDATION

<400> 25

His Ala Glu Gly Thr Phe Thr ser Asp v§1 Ser Ser Tyr Leu Glg Gly
1

GIn Ala Ala Lys G1u Phe Ile Ala Trp teu val Lys Gly ng
20

25
<210> 26
<211> 30
<212> PRT
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<213>

<220>
_<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<222> (9)..(9) <223> Asp having bl ocking group O Bu

. <220> <221> M SC FEATURE <222> (11)..(11) <223> Ser

havi ng bl ocki ng group tBu <220> <221> M SC_FEATURE
agpiXisigl 3pquenee) <223> Ser having bl ocking group tBu
. <220> <221> M SC FEATURE <222> (13)..(13) <223> Tyr
afdW REidlegkdntd @F qupsy Bu <220> <221> M SC_FEATURE

<222> (15)..(15) <223> du having bl ocking group O Bu
<220> _

. CARBOHYD

(13)..(13)

MOD_RES
(30)..(30)
AMIDATION

26

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Cys Leu Glu Gly
1 5 , 10 15

Gin Ala Ala Lys Glu Phe I7e Ala Trp Leu val Lys Gly A;g
: 20

<210>
<211>
<212>
<213>

<220>.

<223>

<220>
<221>
<222>
<223>

. <220>
<221>
<222>
<223>

<400>

25 :

27

30

PRT

artificial sequence

amino acid seguence of (a24)

CARBOHYD
(12)..(2)

MOD_RES
(30)..(30)
AMIDATION

27

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Asn Tyr Leu Glu Gly
1 _ 5 : 10 15

25

Gin Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Agg
: 20 0

<210>
<211>
<212>
<213>

<220>
<223>

<220>
- <221>
<222>
<223>

<220>
<221>
<222>
" <223>

<400>

28

30

PRT

artificial seguence

amino acid sequence.of (a25)

CARBOHYD
(16)..(16)

MOD_RES
(Go..G0
AMIDATION

28
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<221> M SC_FEATURE <222> (17)..(17) <223> G n having

bl ocki ng group Trt <220> <221> M SC_FEATURE Page 33

<222> (20)..(20) <223> Lys having bl ocki ng group Boc
His Ala @3y Ihp1BheVTBC SEEATIIRF2 k29> SER Tyr. (@4 )61w223> G u
. havi ng Bl ocki ng group O B4 <220> <221> M $&_FEATURE

2 Vi lL,ogking group Trt
in A1 EELE G 1) R B8 V99 oo o

<210> 29

<211> 30

<212> PRT _
<213> artificial sequence

<220>
<223> amino acid sequence of (a26)

<220>

<221> CARBOHYD
<222> (20)..020)
<223>

<220>

<221> MOD_RES
<222> (30)..(Q30)
<223> AMIDATION

<400> 29

His Ala Glu Gly Thr Phe Thr Ser Asp Vig Ser Ser Tyr Leu Glu Gly
1 5 15

Gin Ala Ala Asn Glu Phe Ile Ala Tgp Leu val Lys Gly Agg
5 .

<210> 30

<21i> 30

<212> PRT

<213> artificial seguence

<220>

<223> amino acid sequence of (a27)
<220>

<221> CARBOHYD

<222> (24)..(024)
<223>

<220>

<221> MOD_RES
<222> (30)..030)
<223> AMIDATION

<400> 30 °

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr teu Glu Gly
1 5 10 : 15

Gln Ala Ala Lys Glu Phe Ile Asn Trp Leu val Lys Gly Agg
’ 20 . 0

25
<210> 31
<211> 30
<212> PRT
<213> artificial seguence
<220>
<223> amino acid sequence of (a28)
<220>

<221> CARBOHYD
Page 11



<222> (25)..(25) <223> Trp having bl ocki ng group Boc
<220> <221> M SC_FEATURE <222> (28)..(28) <223> Lys
ng bl ocki ng group Boc <220> <221> M SC FEATURE
gie> C ﬁ‘% 998(330)..(30) <223> Cys having bl ocki ng group Trt
: <400> 73 Hs Ala Qu Gy Thr Phe Thr Ser Asp Val Ser

<220> Ser Tyr Leu Gu @y 151015 Gn Ala Ala Lys Qu Phe Ile
<221> M EJrp Leu val Lys Ay Cys Ay 202530 <210> 74 <211>
<222> (§§?<g > PRT <213> artificial sequence <220> <223>
<223> AT

am no aci d sequence havi ng bl ocki ng groups
<400> 3(Conparative Exanple 1) <220>

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 ) 15

Gin A1a Ala Lys Glu Phe Ile Ala ng Leu val Asn Gly Arg
20

30
<210> 32
<211> 30
<212> PRT
<213> artificial sequence
<220>
' <223> amino acid sequence of (a29)
<220>

<221> CARBOHYD
<222> (30)..030)
<223>

<220>

<221> MOD_RES
<222> (30)..(030)
<223> AMIDATION

<400> 32

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys GTy Asn
30

20 25
<210> 33
<211> 30
<212>  PRT
<213> artificial sequence
<220>
<223> amino acid seguence of (a30)
<220>

<221> CARBOHYD
<222> (13)..(13)
<223>

<220>

<221> MOD_RES
<222> (30)..(030)
<223> AMIDATION

<400> 33

His Ala Glu Gly Thr Phe Thr Ser Asp vi1 Ser Ser Asn Leu Glu Gly
1 15

Gln Ala Ala Lys Glu Phe ITe Ala Tgp Leu Va1 Lys Gly Arg
20 5
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<221> M SC_FEATURE <222> (1)..(1l) <223> H s having
bl.ocki ng group Trt <220> <221> M SC FEATURE <222>
(3)..(3) <223> @ u having bl ocking group & Bu <220>
o0 3%221> M SC_FEATURE <222> (5)..(5) <223> Thr having
<212> p@d ocking group tBu <220> <221> M SC_FEATURE
<213> arddZ2e{al) seduBhc«223> Thr havi ng bl ocki ng group tBu
220 <220> <221> M SC FEATURE <222> (8)..(8) <223> Ser
< >

29530 amil 08 PLOGKING g Qup,§ Bu

<220>

<221> CARBOHYD
<222> (20)..(020)
<223>

<400> 34

His Ala Glu Gly Thr pPhe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gin Ala Ala Lys Glu Phe Ile Ala ng Leu val Lys Gly Arg Gly
. 20 30

<210> 35

<211> 31

<212> PRT

<213> artificial sequence

<220> _ ‘
<223> .amino acid sequence of (a32)

<220>

<221> CARBOHYD
<222> (28)..(28)
<223> :

<400> 35

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gin Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys G]y,ArglGQYjﬂ
~ 20 25 4 RO [ RS

<210> 36
"<211> 31
<212> PRT
<213> artificial sequence
. <220>
<223> amino acid sequence of (a33)
<220> |

<221> CARBOHYD
<222> (12)..(12)
<223>

<220>

<221> CARBOHYD
<222> (30)..030)
<223>

<400> 36

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Cys Tyr Leu Glu Gly
1 5 10 15

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Cys Gly
20 25 30
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<220> Page 34 <221> M SC FEATURE <222> (9)..(9) <223>
Asp havi ng bl ocki ng group O Bu <220> <221>
M SC FEATURE <222> (11)..(11) <223> Ser having
:ﬁgi 3%l ocki ng group tBu <220> <221> M SC FEATURE <222>
<212> p 7 2)..(12) <223> Ser having bl ocking group tBu <220>
<213> ar<t221e|aM S&GueRATURE <222> (13)..(13) <223> Tyr having
- bl ocki ng group tBu <220>
< >

<223> amino acid sequence of (a34)

<220> .

<221> CARBOHYD
<222> (16)..(16)
<223>

<220>

<221> CARBOHYD
<222> (24)..(24)
<223>

<400> 37

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu G1g Cys
1 5 10

GIn Ala Ala Lys Glu Phe Ile Cys Trp Leu val Lys Gly Arg Gly
20 25 : 30

<210> 38

<211> 31

<212> 'PRT

<213> artificial seguence .

<220> ,
<223> amino acid sequence of (a35)

<220> o
<221> - CARBOHYD
<222> (16)..(16)
<223> .

<220>

<221> CARBOHYD
<222> (30)..Q30)
<223>

<400> - 38

His Ala Glu Gly Thr Phe Thr Ser Asp Vaé Ser Ser Tyr Leu GWg Cys
1 1

Gin Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys G1y ng Gly

20 25
<210> 39
<211> 31
<212> PRT
<213> . artificial sequence
<220> .
<223> amino acid sequence.of (a36)
<220> |

<221> CARBOHYD
<222>  (20)..(20)
<223>

<220>

<221> CARBOHYD
<222> (28)..(028)
<223> :
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<221> M SC FEATURE <222> (15)..(15) <223> @ u havi.ng
bl ocki ng group Ot Bu <220> <221> M SC_FEATURE <222>
(17)..(17) <223> A n having bl ocking group Trt <220>
<400> 39<221> M SC_FEATURE <222> (20)-(20) <223> Lys having
bl ocki ng group BOC <220> <221> M SC_FEATURE <222>
His Ala 21§71y (TRA)Phe2P8>SEr whshhava hgsdrl sekimyg igruoapu @1BU <220>
1 <221> MPSC FEATURE <222>1Q25)..(25) <223>15rp having

Gln Ala A¥a06§%'%9ugﬂﬂau£hé3ﬁﬁa ng Leu val Cys Gly Agg Gly
2 ' : 0

<210> 40

<211> 31

<212> PRT

<213> artificial sequence

<220>
<223> amino acid sequence of (a37)

<220>

<221> CARBOHYD
<222> (24)..024)
<223>

<220> _

<221> CARBOHYD
<222> (30)..(30)
<223>

<400> 40

His Ala Glu Gly Thr phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Cys Trp Leu val Lys Gly Cys Gly
20 25 30

<210> 41

<211> 31

<212> PRT )
'<213> artificial seduence

<220>- :
<223> amino acid sequence of (a38)

<220>

<221> CARBOHYD
<222> (12)..(12)
<223> )

<220>

<221> CARBOHYD
<222> (30)..Q0
<223>

<400> 41

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Asn Tyr Leu Glu Gly
i 5 10 15 ‘

GIn Ala Ala Lys Glu Phe Ile Ala Trp teu val Lys Gly Asn Gly
20 25 30

<210> 42

<211>" 31

<212> PRT .

<213> artificial seguence

<220>
<223> amino acid sequence of (a39)
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<220> <221> M SC_FEATURE <222> (28)..(28) <223> Lys
havi ng bl ocki ng group BOC <220> <221> M SC_FEATURE
<222> (30)..(30) <223> Arg having bl ocking group Pbf
<400> 74 His Ala GQu dy Thr Phe Thr Ser Asp Val Ser
cAaonyyr Leu GQu Gy 151015 A n Ala Ala Lys GQu Phe Ile
(#a. 1o Leu Val Lys Gy Arg Ay 202530 <210> 75 <211>
31 <212> PRT <213> artificial sequence <220> <220>
<221> M SC_FEATURE <222> (1)..(1) <223> Hi s having
chlgiki ng group Trt
(24)..024)

42

His Ala Glu Gly Thr Phe Thr Ser Asp Va% Ser Ser Tyr Leu Glu Asn
1 - . 1 1

5

Gin Ala Ala Lys Glu Phe Ile Asn Trp Leu val Lys Gly Agg Gly
20 0

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>

<221>
<222>

1<223> .

<400>

25

43

31

PRT

artificial sequence

amino acid sequence of (a40)

CARBOHYD
(16)..(16)

CARBOHYD
(30)..C0)

43

S .

His Ala Glu Gly Thr Phe Thr Ser Asp Vig Ser Ser Tyr Leu Glu Asn
1 1

Gin Ala Ala Lys Glu Phe ITe Ala Trp Leu val Lys Gly Asn Gly
20 25 . 30

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<223>

<220>
<221>
<222>
<223>

- <400>

44

31

PRT. o
artificial sequence

amino acid sequence of (a4l)

CARBOHYD
(20) . . (20)

CARBOHYD
(28)..(28)

44

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 ' 5 10 : 15

Gln Ala Ala Asn Glu Phe Ile Ala Trp Leu val Asn Gly Arg Gly
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<220> <221> M SC FEATURE <222> (3)..(3) <223> du
havi ng bl ocki ng group O Bu <220> <221> M SC_FEATURE
.<222> (5)..(5) <223> Thr having bl ocki ng group tBu
<220%%<221> M SC FEAPORE <222> (7)..(730<223> Thr
havi ng bl ocki ng group tBu <220> <221> M SC_FEATURE
<210> 4%222> (8)..(8) <223> ser having. bl ocking group tBu

<211> 3k220> <221> M SC FEATURE <222> (9)..(9)
<212> PRT

<213> artificial sequence

<220> i
<223> amino acid sequence of (a42)

<220>
<221> CARBOHYD
<222> (24)..024)
<223>

<220>
<221> CARBOHYD
<222> (30)..Q030)
<223>

<400> 45

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gin Ala Ala Lys Glu Phe Ile Asn Trp Leu val Lys Gly Asn Gly
20 25 30

<210> 46

<211> 32

<212> PRT

<213> artificial sequence

<220> :
<223> amino acid sequence of (a43)

<220>

<221> CARBOHYD
<222> (12)..(12)
<223> '

<220>

<221> CARBOHYD
<222>  (16)..(16)
<223>

<220> :

<221> CARBOHYD
<222> (32)..(32)
<223>

<400> 46

His Ala Glu Gly Thr phe Thr Ser Asp val Ser Cys Tyr Leu Glu Cys
1 5 10 15

Gin Ala Ala Lys Glu Phe Ile Ala ng Leu val Lys Gly Arg Gly Cys
: 20 30

<210> 47

<211> 31

<212> PRT

<213> artificial sequence

<220>
<223> amino acid sequence of (a44)

<220>
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
-<222>
<223>

<400>

<223> Asp havi ng bl ocking group G Bu <220> <221>

M SC FEATURE <222> (11)..(11) <223> Ser having

bl ocki ng group tBu <220> <221> M SC_FEATURE <222>
%‘QTJQ 12) <223> Ser having bl ocki ng group tBu <220>
(2235195 sC_ FEATURE <222> (13)..(13) <223> Tyr having
blocklng group tBu <220> <221> M SC FEATURE <222>
(15)..(15) <223> du having bl ocking group OtBu <220>
’*%%Qﬂ éYI SC_FEATURE

CARBOHYD
(20)..Q20)
47

His Ala Glu Gly Thr phe Thr Ser Asp vag Ser Cys Tyr Leu Glu Cys
1 1 15

5

GIn Ala Ala Cys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly
: 30

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>

<221

<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

20 25

48

32

PRT

artificial seguence

amino acid sequence of (a45)

CARBOHYD .
(20)..020)
CARBOHYD
(30)..Q030)
CARBOHYD
(32)..(32)
48

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
5 10 ‘ 15

Gln Ala Ala Asn Glu Phe Ile Ala Trp Leu val Lys Gly Asn'G1y Asn
: 20 25 30

<210>
<211l>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

'<220>
<221>

49

30

PRT

artificial sequence

amino acid sequence of (a46)

CARBOHYD

(12)..(12)

CARBOHYD .
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<222> (17)..(17) <223> dn having bl ocking group Trt
<220> <221> M SC FEATURE <222> (20)..(20) <223> Lys
havi ng bl ocki ng group Boc <220> <221> M SC_FEATURE
(822&¥21) . . (21) <223> du having bl ocki ng group O Bu
<220> <221> M SC FEATURE <222>(24)..(24) <223> cys
havi ng bl ocki ng group Trt <220> <221> M SC _FEATURE

CMQQBﬁDSZS)..(ZS) <223> Trp havi ng bl ocki ng group Boc
(205 ..C20).

MOD_RES
(30)..(30)
AMIDATION

49

His Ala Glu Gly Thr Phe Thr Ser Asp Vag Ser Asn Tyr Leu Glu Asn
1 : 5

1 15

Gin Ala Ala Asn Glu Phe Ile Ala Tgp Leu val Lys Gly Arg
, 5 30

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

20
50
39
PRT
Heloderma
Exendin-4
MOD_RES
(39)..339
AMIDATION
50

His Gly Glu Gly Thr pPhe Thr Ser Asp Leu Ser Lys Gin Met Glu Glu
1 5 10

- 15

Glu Ala val Arg Leu Phe Ile Glu ;rp Leu Lys Asn Gly ggy Pro Ser
20 5 -

Ser Gly Ala Pro Pro Pro Ser

<210>"

<211>
<212>
<213>

<220>
<223>

<220>

<221>

<222>
<223>

<220>
<221>
- <222>
<223>

<220>
' <221>

35

51

39

PRT

artificial sequence

glycosyliated Exendin-4

MISC_FEATURE
(12)..(12 :
Xaal2: Lys, glycosylated Cys or glycosylated Asn

MISC_FEATURE v
(14)..(14) : ' . .
Xaal4: Met, glycosylated Cys or glycosylated Asn

MISC_FEATURE :
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
-<222>
"<223>

<220>
<221>
<222>
T <223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

<223>

<220> <221> M SC FEATURE <222> (28)..(28) <223> Lys
havi ng bl ocki ng group Boc <220> <221> M SC FEATURE -
Q%?2> 30) .(30) <223> Arg having bl ocking group Pbf

<
X%%%QT§1r“’LgKfC&A2?ﬁgd ‘i‘%%is Fé@)?ﬂ%thkl erLysASFc); M

Cys Trp Leu Val Lys Gy Arg Ay 202530 <210> 76 <211>
MsilfzizﬂEPRT <213> artificial sequence <220> <223>

NOARET gy sayenas &ésvnweﬁycos%{@%! &s?)

MISC_FEATURE
(24)..Q24) .
Xaa24: Giu, g1ycosy1ated Cys or g1ycosy1ated Asn

MISC_FEATURE
(28)..(28)
Xaa28: Asn, glycosylated Cys or glycosylated Asn

MISC_FEATURE
(30)..@30)
Xaal30: Gly, glycosylated Cys or g]ycosy1ated Asn

MOD_RES
(39)..0339
AMIDATION

At least one of Xaal2, Xaal4, Xaal6, XaaZO Xaaz4, Xaa28 and Xaa30

is glycosylated Cys or g1ycosy1ated Asn.

<400>

51

?is Gly Glu Gly Thr Phe Thr Ser Asp igu Ser Xaa GIn Xaa Glu Xaa

5

Glu Ala val Xaa Leu Phe Ile Xaa Trp Leu Lys Xaa Gly Xaa Pro Ser
25

20

Ser Gly Ala Pro Pro Pro Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35

52

30

PRT

artificial sequence

BIM51077

MISC_FEATURE
(2)..(2)
XaaB: Aib

MISC_FEATURE
(29)..(29)
Xaa35: Aib

MOD_RES
(30)..(30)
AMIDATION

52
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<400> 76 H's Ala Gu Gy Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu u Qy 151015 Gn Ala Ala Lys GQu Phe Ile

. s_.TIr Vi S 202530 <2 O> 77 <211>
wis xaa ogf ) Bur ke B 58 ey LR G Qe 500510055
an1no aci d sequence haV|ng bl ocki ng groups (Synthetic
Exanpl e 3) <220> <221> M SC FEATURE <222> (1)..(1)
Gln Ala AdgoBys @iy RgVT Hy ABR bR kel gfedupysTixaa > <221>
M SC FEATURE <222> ( .(3) <223> d avi ng bl ocki ng
group O Bu <220> <221> NISC FEATURE <222> (5) . (5)
<210> 53
<211> 30
<212> PRT -
<213> artificial sequence

<220> .
<223> glycosylated BIM51077

<220>

<221> MISC_FEATURE
<222> (..
<223> XaaB: Aib

<220> .

<221> ~MISC_FEATURE

<222> (12)..(12) ,
<223> Xaal8: ser, glycosylated Cys or glycosylated Asn -

<220>

<221> MISC_FEATURE

<222> (14)..(14)

<223> Xaa20: Leu, glycosylated Cys or glycosylated Asn

<220>
<221> MISC_FEATURE
<222> (16)..(16)

<223> Xaa22: Gly, gTycosy1ated Cys or glycosylated Asn

<220>

<221> MISC_FEATURE

<222> (20)..(20) ~

<223> Xaa26: Lys, glycosylated Cys or glycosylated Asn

<220>
<221>. MISC_FEATURE
<222> (24)..024)

<223> Xaa30: Ala, glycosylated Cys or glycosylated Asn

<220>

<221> MISC_FEATURE

<222> (28)..(28) '
<223> Xaa34: Lys, glycosylated Cys or glycosylated Asn

<220>

<221> MISC_FEATURE
<222> (29)..(29
<223> Xaa35: Aib

<220>

<221> MISC_FEATURE

<222> (30)..(30)

<223> Xaa36: Arg, glycosylated Cys or glycosylated Asn

<220>

<221> MOD_RES.
<222> (30)..(30)
<223> AMIDATION

<220>

" - <223> At least one of Xaals, XéaZO, XaaZ?2, Xaa26, Xaa30, Xaa34 and Xaa36

is glycosylated Cys or giycosylated Asn.

<400> 53
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<223> Thr havi'ng bl ocki ng group tBu <220> <221> _
M SC FEATURE <222> (7)..(7) <223> Thr havi ng bl ocki ng
group tBu <220> <221> M SC FEATURE <222> (8)..(8)

s e TNT TFE SREADSE 255,09 5 e Bio%% Al vk ng
bl ocki ng group & Bu <220> <221> M SC FEATURE <222>

.. <223> Ser_havi ng bl ocki ng group tBu
Gin Ala A('I:Iéx]'g(aa (G]fa')PheZ% e Xaa Trp Leu gVa'l Xaa Xaga gaa P
2

25 30

<210> 54
<211> 31
<212> PRT
" <213> artificial sequence

<220>
<223> amino acid sequence of (bl) (Example 1)

<220>

<221> CARBOHYD

<222> (20)..020)

<223> Cys glycosylated by disialo oligosaccharide

<220>

<221> CARBOHYD

<222> (28)..(28)

<223> Cys glycosylated by disialo oligosaccharide

<400> 54

His Ala Glu Gly Thr Phe Thr ser Asp val Ser ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Cys Glu Phe Ile Ala Trp Leu val Cys Gly Arg Gly
20 25 30

<210> 55

<211l> 31

<212> PRT .

<213> .artificial sequence

<220>
<223> amino acid sequence of (b2) (Example 2)

<220>

<221> CARBOHYD

<222> (12)..(12) _ _

<223> Cys glycosylated by disialo oligosaccharide

<220>

<221> CARBOHYD

<222> (30)..030) o )

<223> Cys glycosylated by disialo oligosaccharide

<400> 55

His Ala Glu Gly Thr Phe Thr ser Asp val Ser Cys Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Cys Gly
20 25 30

<210> 56

<211> 31

<212> PRT

<213> artificial sequence
<220>

<223> amino acid sequence of (b3) (Exampie 3)
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<220> <221> M SC FEATURE <222> (12)..(12) <223> ser
havi ng bl ocki ng group tBu <220> <221> M SC FEATURE
<222> (13)..(13) <223> Tyr having bl ocki ng group tBu
:ggg; 20z <221> m SC_FEATURE <222> (15)..(15) <223> Qu
5550 “1% Vi £, bl ocki ng group Ot Bu <220> <221> M SC_FEATURE
<223> cyg ;3,‘25k0 YiAted (b7 i1 s3>0 godutehagidel ocki ng group Trt
220 <220> <221> M SC FEATURE <222> (20)..(20)
< > -
| <221> . CARBOHYD | : , | :
S <222>  (24)..(24) '
<223> 'Cys g1ycosy1ated by disialo 011gosacchar1de

<400> 56

His A1a Glu Gly Thr pPhe Thr Ser Asp Vig Ser Ser Tyr Leu Glu Cys
1 5 15

Gln Ala Ala Lys Glu Phe Ile Cys T;g Leu val Lys Gly Arg Gly

20
<210> 57
<211> 31
<212> PRT
<213> artificial sequence
<220> .
<223> amino acid sequence of (b4) (Example 4)
<220>

<221> CARBOHYD
<222> (16)..(16) i )
<223> Cys glycosylated by disialo oligosaccharide

<220>

<221> CARBOHYD

<222> (30)..030) .

<223> Cys glycosylated by disialo oligosaccharide

<400> 57

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Cys
1 5 : : 10 15

Gln Ala Ala Lys Glu Phe Ile Ala ng Leu val Lys Gly Cys Gly
30

- 20
<210> 58
<211> 31
<212> PRT
<213> artificial sequence
<220> ‘
<223> amino acid sequence of (b5) (Example 5)
<220>

<221> CARBOHYD
<222>  (24)..(24) o ,
<223> Cys glycosylated by disialo oligosaccharide

<220>

<221> CARBOHYD

<222> (30)..(30)

<223> Cys g?ycosyWated by disialo o11gosacchar1de

<400> 58

His AWa Glu Gly Thr Phe Thr ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 . 15

Gin Ala ‘Ala Lys Glu Phe Ile Cys Trp Leu val Lys Gly Cys G1y
20 25 30
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<223> Lys havi ng bl ocki ng group Boc <220> <221>

M SC FEATURE <222> (21)..(21) <223> du having

bl ocki ng group O Bu <220> <221> M SC_FEATURE <222>
219> 3%25)..(25) <223> Trp having bl ocking group BoC <220>
ST22  pE221> M SC_FEATURE <222> (28)..(28) <223> Lys having
213> amligekiaIgs@uenpe Boc <220> <221> M SC_FEATURE <222>
2205 | (30) . (30) <223> Cys. having bl ocking group Trt <400>
< >

-
35537 aTno ﬁf‘dAIEf‘i,“ence 1cy(E’I'r )t(]g:mg' r 6sjer Asp Val Ser Ser yr

<220>

<221> CARBOHYD

<222> (24)..(24)

<223> Cys g1ycosy1ated by hya1uronan'tetra saccharides

<400> 59

His Ala Glu Gly Thr Phe Thr ser Asp val Sser Ser Tyr Leu Glu Gly
1 5 10 . 15

6ln Ala Ala Lys Glu Phe Ile Cys Trp Leu val Lys Gly Arg Gly
20 25 30

<210> 60

<211l> 31 .

<212> PRT

<213> artificial sequence

<220>
<223> amino acid sequence of (b7) (Example 7)

<220> :

<221> CARBOHYD

<222> (24)..(24)

<223> Cys glycosylated by hyaluronan octa saccharides

<400> 60

His Ala Glu Gly Thr phe Thr Ser Asp V%B Ser Ser Tyr Leu Glu G1y
1 5

- GIn Ala Ala Lys Glu Phe Ile Cys Trp Leu val Lys Gly Arg Gly
20 25 30 -

<210> 61

<211> 31

<212> PRT

<213> artificial seguence

<220> '
<223> amino acid sequence of (b8) (Example 8)
<220>

<221> CARBOHYD
<222> (30)..(30)

<223> Cys glycosylated by hyaluronan tetra saccharides

<400> o6l

His Ala Glu Gly Thr Phe Thr Ser Asp val ser Ser Tyr Leu Glu Gly
i 5 10 15

Gin Ala Ala ng Glu Phe ITe A]a'ng Leu val Lys Gly Cys Gly

<210> 62

<211> 31

<212> PRT

<213> artificial sequence
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151015 Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys
Gy Cys Ay 202530 <210> .78 <211> 31 <212> PRT <213>
520 artificial sequence <220> <223> anino acid sequence
< >

n t Q%g 400> 78 Hs Ala GQu
<223> "@X ér‘ﬂ% ﬁqélgﬁﬁg%gelg@,&sé % Ser Tyr Leu Gu Ay 1
<220> 51015 Gn Ala Ala Lys Qu Phelle Ala Trp Leu Val Lys
<221> CAGBSJH s Gy 202530 <210> 79 <211> 31 <212> PRT <213>

<222> <220> < %23> mn aci d sequence
n

(Pt £3%)
<223> C)hs gﬁ%cosg?at |ng S,SOUB%na(]ég/ ﬁ%l e 4)

<400>
His Ala Glu G1y'Thr'Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gin Ala Ala Lys Glu Phe ITe Ala Trp Leu val Lys Gly Cys Gly
20 25 30

<210> 63

<211> 31

<212> PRT

<213> artificial sequence

<220> '

<223> amino acid sequence of (bl0) (Examplie 10)
<220>

<221> CARBOHYD
<222> (24)..(24)
<223> Cys g1ycosy1ated by hyaluronan hexa-deca sacchar1des

<400> 63

His A]a Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 10 15

GIn Ala Ala Lys Glu Phe ITe Cys Trp Leu val Lys Gly Arg Gly
20 .25 , 30

<210> 64

<211> 31

<212> PRT

<213> artificial sequence

<220>

<223> amino acid sequence of (bll) (Example 11)
<220> '

<221> CARBOHYD
<222> (30)..(30)
<223> Cys glycosylated by hyaluronan hexa-deca saccharides

<400> 64

His Ala. Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu GWy
1 10 15

Gin Ala Ala Lys Glu Phe I7e Ala Trp Leu val Lys Gly Cys Gly
30

20 25
<210> 65 |
<211> 31
<212> PRT
<213> artificial sequence
<220>
<223> amino acid sequence of (b1l2) (Example 12)
<220> |

<221> CARBOHYD

<222> (30)..(030)

<223> Cys glycosylated by high mannose-type heptao?1gosacchar1de
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<220> <221> M SC FEATURE <222> (1)..(1) <223> His
havi ng bl ocking group Trt <220> <221> M SC FEATURE
<222> (3)..(3) <223> du having bl ocking group G Bu
<220> <221> M SC FEATURE <222> (5)..(5) <223> Thr
<400> 63 aving bl ocking group tBu <220> <221> M SC_FEATURE

- | o (B} . e ¥h £ 22350 N DY l-ocki { Bu
His Ala GREETY TR} pHel féc%%a%%ﬁg%%ﬂg(eg)&?(%‘?g S

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Cys Gly
' 20 25 - 30
<210> 66

<211> 31

<212> PRT

<213> artificial sequence

<220> ’ :

<223> amino acid sequence of (bl3) (Example 13)

<220> '

- <221> CARBOHYD .
<222>  (20)..Q20) '
<223> Lys glycosylated by asialo oligosaccharide

<400> 66

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gin Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly
20 25 30

<210> 67

<211> 39

<212> PRT

<213> artificial sequence

<220>
<223> amino acid sequence of (bl4) (Example 14)

<220>

<221> CARBOHYD

<222> (30)..(30)

<223> Cys glycosylated by disialo oligosaccharide

<220> .

<221> MOD_RES
<222> (39)..039
<223> AMIDATION

<400> 67

His Gly Glu Gly Thr Phe Thr Ser Asp Lgu Ser Lys Gln Met Glu Glu
1 -5 1 15

Glu Ala val Arg Leu Phe Ile Glu Tgp Leu Lys Asn Gly Cys Pro Ser
' 20 2 30

Ser Gly Ala Pro Pro Pro Ser

35
<210> 68 -
<211l> 30
<212> PRT
<213> artificial sequence

<220> :
<223> amino acid sequence of (bl5) (Example 15)
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<220>
<221>
<222>
<223>

<220>
- <221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

<223> Ser havi ng bl ocki ng group t Bu <220> <221>
M SC FEATURE <222> (9)..(9) <223> Asp havi ng bl ocki ng
group O Bu <220> <221> NISCLFEATURE <222> (11)..(11)
<223> Ser having bl ocking group tBu <220> <221>
MMcSE AR URE <222> (12)..(12) <223> Ser having
(bl.ack) ng group tBu <220> <221> M SC _FEATURE <222>
A{3)..(13) <223> Tyr having blocklng group tBu <220>
<221> M SC_ FEATURE
CARBOHYD
(20)..(20) ’
Cys g)ycosyWated by disialo. 011gosacchar1de

MISC_FEATURE

(29)..029
Aib
MOD_RES
(30)..(30)
AMIDATION
68

His Xaa Glu Gly Thr Phe Thr Ser Asp {81 Ser Ser Tyr Leu Glu Gly
15

5

“GIn Ala Ala Cys Glu pPhe Ile Ala Trp Leu val Lys Xaa Arg
20 25 30

<210>
<211>
<212>
<213>

<220
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

<222>

69

31

PRT

artificial sequence

amino acid seguence having blocking groups (Example 1)

MISC_FEATURE
(O..DW '
His having blocking group Trt

MISC_FEATURE ,
(3>..03)
Glu hav1ng b]ock1ng group OtBu

MISC_FEATURE
(5)..(5) '
Thr having biocking group tBu

MISC_FEATURE
(7..(7N ]
Thr having blocking group tBu

MISC_FEATURE
(8)..(8) _
Ser having blocking group tBu -

MISC_FEATURE
(9..(9 .
Asp having blocking group OtBu

MISC_FEATURE
(11)..(1D
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<223>

<220> .

<221>
<222>
<223>

<220>
<221>
- <222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<222> ('15)..(15) <223> du having bl ocking group O Bu

<220> <221> M SC FEATURE <222> (17)..(17) Page 39

<2 3> GI havi ng bl ocki ng group Trt <220> <221>
ROFFIUR FBY (20) <223> Lys having

bI ock| ng group Boc <220> <221> M SC_FEATURE <222>

mislFeafuRd) <223> A u having bl ocking group & Bu <220>

(221%1M SC FEATURE <222> (25) . (25)
Ser having bloctking .group tBu

MISC_FEATURE
(13)..(13
Tyr having blocking group tBu

MISC_FEATURE
(15)..(15)
Glu having blocking group OtBu

MISC_FEATURE
(17>..an
Gin having blocking group Trt

MISC_FEATURE
20)..020)
Cys having blocking group Trt

MISC_FEATURE
21)..020)
Glu having blocking group OtBu

MISC_FEATURE
(25)..025
Trp having biocking group Boc

MISC_FEATURE
(28)..(28)
Cys having blocking group Trt

MISC_FEATURE

(30)..C30)
Arg having blocking group Pbf
69

Hls Ala Glu Gly Thr Phe Thr ser Asp val Ser Ser Tyr Leu Glu Gly
10

Gln Ala Ala Cys Glu Phe Ile Ala Trp Leu val Cys Gly Arg Gly
' 20 25 30

<210>
<211s>
<212>
<213>

<220>

<223>

<220>
<221>
<222>
<223>

<220>

<221>

15

70

31

PRT

artificial sequence

amino acid sequence having blocking groups (Example 2)

MISC_FEATURE
(L. (D )
His having blocking group Trt

MISC_FEATURE _
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

c<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

<222>

<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

. <223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

<223> Trp having bl ocki ng group Boc <220> <221>

m SC_FEATURE <222> (28)..(28) <223> Arg having

bl OCkI ng group Pbf <220> <221> M SC _FEATURE <222>

38 3> i ng bl ocki ng group Pbf <400>

ng%( ngiiol)ocazf? @Iréﬁﬁ EalbhegThr Ser Asp Val Ser Ser Tyr

Leu Au Ay 151015 Gn Ala Ala Lys GQu Phe Ile Cys Trp
MIEé.uFBﬂUREArg Ay Arg Gy 202530 <210> 80 <211> 31 <212>
(SpR: > artificial equence <220> <223> anino acid"

S

Thee nthE P 5n’p| e 4) <400> 80 H's Ala Qu

dy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Au Qy
MISC_FEATURE : '

(7)..(7)

Thr hav1ng b1ock1ng group tBu

MISC_FEATURE
(8)..(8) )
Ser having blocking group tBu

MISC_FEATURE
(9)..(9)

.Asp having blocking group OtBu

MISC_FEATURE
(1D..1L
ser having blocking group tBu

MISC_FEATURE
(12)..(12)
Cys having blocking group Trt

MISC_FEATURE
(135..(13)

~Tyr having blocking group tBu

MISC_FEATURE
(15)..(15)
Glu having blocking group OtBu

MISC_FEATURE
(17)..(17)
Gln having blocking group Trt

MISC_FEATURE
(20)..C20)
Lys having blocking group Boc

MISC_FEATURE
(21)..020 .
Glu having blocking group OtBu

MISC_FEATURE
(25)..(25)
Trp having blocking group Boc

MISC_FEATURE
(28)..(28)
Lys hav1ng b10ck1ng group BocC

MISC_FEATURE
(30)..030)
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151015 A n Ala Ala Lys Gu Phe Ile Ala Trp Leu Val Arg
Gy Arg Ay 202530 <210> 81 <211> 39 <212> PRT <213>
artificial sequence 220> <223> ami no acid sequence
<223>  Cpsabrvig9bb tRIKii Rg LPBRIPS t( Synt heti ¢ Exanpl e 5) <220>
<400> 705221> M SC_FEATURE <222> (1)..(1) 223> Hi s having
bl ocki ng group Trt <220> <221> M SC.FEATURE <222>
His Ala q18) 61Y 3hr <@@3FhidSerhssa NgW bseoTkysgrygr oeyp L Bl yPage 40
1 <220> <221> M SC_FEATURE1Q222>(5)..(5) <223> Thr

Gln Ala Abl%Vng Bl oSl RYe gxr'lg_u'PErg By val Lys cly Cg(s) Gly

<210> 71
<211> 31
<212> PRT
<213> artificial sequence

<220>
<223> amino acid seguence having blocking groups (Example 3)

<220>

<221> MISC_FEATURE

<222> (D..D ‘

<223> His having blocking group Trt

<220>

<221> MISC_FEATURE

<222> (3)..(3)

<223> Glu having blocking group OtBu

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Thr having blocking group tBu

<220>

<221> MISC_FEATURE

<222> (7)..(D) '

" <223> Thr having blocking group tBu

<220>

<221> MISC_FEATURE

<222> (&)..(8)

<223> ser having blocking group tBu

<220>

<Z221> MISC_FEATURE

C<222> (9..(9) : :

<223> Asp having blocking group OtBu

<220>

<221> MISC_FEATURE

<222> (11)..(1D

<223> ser having blocking group tBu

<220>

<221> MISC_FEATURE

<222> (12)..(12D

<223> Ser having blocking group tBu

<220> :
' <221> MISC_FEATURE
<222> (13)..(13) . A
<223> Tyr having blocking group tBu

<220>"

<221> MISC_FEATURE

<222>  (15)..(1%

<223> Glu having blocking group OtBu

<220> .
<221> MISC_FEATURE
<222> (16)..(16)
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

- <222>

<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

His Ala Glu Gly T
1 .

<220> <221> nl SC_FEATURE <222> (7)..(7) <223> Thr
havi ng bl ocki ng group tBu <220> <221> M SC FEATURE

<222> (8)..(8)

<223> Ser havi ng bl ocking group tBu

Cy£2 pRs NGDIPSKINSETRENTIRE <222> (9)..(9) <223> Asp
havi ng bl ocki ng group O Bu <220> <221> M SC_FEATURE
mrs22eeatydd) . . (11) <223> Ser havi ng bl ocking group tBu

(:22206179221> M SC FEATURE <222> (12)-(12)
Gln having blocking droup Trt :

MISC_FEATURE
(20)..Q20) -

Lys having biocking group Boc

MISC_FEATURE
(21)..Q2D

Glu having blocking group OtBu

MISC_FEATURE
(24)..(24)

Cys having blocking group Trt

MISC_FEATURE
(25)..(025)

Trp having blocking group Boc

MISC_FEATURE
(28)..(028)

Lys having blocking group Boc

MISC_FEATURE
(30)..(30)

Arg having blocking group pbf

71

5

hr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Cys

10 15

GIn Ala Ala Lys Glu Phe Ile Cys Trp Leu val Lys Gly Arg Gly
20 25 30

<210>
<211>
<212>
<213>

<220>
<223>

- <220>

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
- <223>

<220>

<221>

72

31

PRT

artificial sequence

amino acid sequence

MISC_FEATURE
(L..DW )
His having blocking

MISC_FEATURE
(3)..03) )
Glu having blocking

MISC_FEATURE
(5)..(5 _
Thr having blocking

MISC_FEATURE

having blocking groups (Exampie 4)

group Trt

group OtBu

group tBu
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

<223> .

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

<221> -

<222>
<223>

<220>
<221>
<222>
<223>

<400>

<223> Lys havi ng bl ocki ng group Boc <220> <221>
m SC_FEATURE <222> (13)..(13) <223> @ n having
bl ocki ng group Trt <220> <221> m SC FEATURE <222>

(157D ' '
¢ %?ﬂ’"&ﬂlgif 223> d u having bl ocking group Ot Bu <220>

CTRRYURURFS (16)..(16) <223> G u havi ng
bl ocki ng group & Bu <220> <221> M SC FEATURE <222>
ME&Z}EK&&Z) <223> d u havi ng bl ocking group O Bu <220>
( Z%Iﬁ)m SC_FEATURE

Ser having blocking group tBu

MISC_FEATURE
(®..09 _
Asp having blocking group OtBu

MISC_FEATURE
(1L..1D
Ser having blocking group tBu

MISC_FEATURE
(12)..(12
Ser having blocking group tBu

MISC_FEATURE
(13)..(13» )
Tyr having blocking group tBu

MISC_FEATURE
(15)..(15
Glu having blocking group OtBu

MISC_FEATURE
(16)..(16)
Cys having blocking group Trt

MISC_FEATURE
7)..an _
GIn having blocking group Trt

MISC_FEATURE
20)..020 )
Lys having blocking group Boc

MISC_FEATURE
(21)..02D
Glu having blocking group OtBu

MISC_FEATURE
25)..025
Trp having blocking group Boc

MISC_FEATURE
(28)..(28)
Lys having blocking group Boc

MISC_FEATURE

(30)..030) _
Cys having blocking group Trt
72

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Cys
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1

<222> (20)..(20) <223> Arg having bl ocking group Pbf
<220> <221> M SC FEATURE <222> (24)..(24) <223> du
havi ng bl ocki ng group Ot Bu <220> <221> m SC FEATURE
<222>(28)..(25) <223> TrP havi ng bl ocki ngigroup Boc

GIn Ala /ﬂ%ZQ?s %331%eN&$53AE§A1THﬂREe <2\?a2|>1_§/37@1 g.az/l)%¥:223> Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

T .<222>

<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

havi pg bl ocki ng groupsBoc <220> FEATURE
<222> (28)..(28) <223> Asn having bI OCkI ng group Trt

73

31

PRT

artificial sequence

amino acid séquence'having blocking groups (Example 5)

MISC_FEATURE
(O..(1D .
His having blocking group Trt

MISC_FEATURE
(3)..(3) i
Glu having blocking group OtBu

MISC_FEATURE
(3)..(5) _
Thr having blocking group tBu

MISC_FEATURE
(7.7 _
Thr having blocking group tBu

MISC_FEATURE
(8)..(8) )
Ser having blocking group tBu

MISC_FEATURE
(9..09 i
Asp having blocking group 0OtBu

MISC_FEATURE
(1D)..(1D
Ser having blocking group tBu

MISC_FEATURE
(12)..(12)
Ser having blocking group tBu

MISC_FEATURE
(13)..(13)
Tyr having blocking group tBu

MISC_FEATURE
(15)..(15
Glu having blocking group OtBu

MISC_FEATURE
(7)..an
Gln having blocking group Trt

MISC_FEATURE
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<220> <221> m SC_FEATURE <222> (30)..(30) <223> Cys

havi ng bl ocking group Trt <220> <221> M SC FEATURE
599 222 32) . (32) <223> Ser having bl ocking group tBu
5557 > E <222> (33)..(33) <223> Ser
<223 Lyﬁavu Hag ?%Ctm#ggsﬁﬁﬁ%y Bu <220> <221> M SC_FEATURE
<220> <222> (39)..(39) <223> Ser having bl ocking group tBu

22> MISQXTATUED1> MOD_RES <222> (39)- (39) <223> AM DATI ON
222> (21)..(2D)

<223> Glu hav1ng blocking group OtBu

<220>

<221> MISC_FEATURE

<222> (24)..(24)

<223> Cys having blocking group Trt

<220>

<221> MISC_FEATURE

<222> (25)..(025

<223> Trp having blocking group Boc

<220> .

<221> MISC_FEATURE

<222> (28)..(28)

<223> Lys hav1ng blocking group Boc

<220>

<221> MISC_FEATURE

<222> (30)..(30)

<223> Cys having blocking group Trt

<400> 73

His Ala Glu Gly Thr Phe Thr Ser Asp ViT Ser Ser Tyr Leu Glu Gly
1 : 15

Glin A1a Ala Lys Glu Phe Ile Cys Trp Leu val Lys Gly Cys Gly
20 25 30

<210> 74

<211> 31

<212> PRT

<213> artificial sequence

<220>
<223> amino acid sequence having blocking groups (Comparative Example 1)

<220> .

<221> MISC_FEATURE

<222> (..

<223> His having blocking group Trt

<220>

<221> MISC_FEATURE
<222> (3)..( )
<223> Glu having blocking group OtBu

<220> o

<221> MISC_FEATURE

<222> (5)..(5)

<223> Thr having blocking group tBu

<220>-

<221> MISC_FEATURE

<222> (1).. (D)

<223> Thr having blocking group tBu-

<220> :
<221> MISC_FEATURE

<222> (8)..(8)
<223> ser having blocking group tBu
<220>
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222

T <223>

- <220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<400> 81 Hs Ay Qu dy Thr Phe Thr Ser Asp Leu Ser
Lys Gn Mt Gu Gu 151015 Au Ala Val Arg Leu Phe Ile
GI u Tr Leu Lys Asn Ay Cys Pro Ser 202530 Ser Gy Al a
RPro Ser 35 <210> 82 <211> 39 <212> PRT <213>
ASrﬁgd%nguﬂbc§ﬁgygpg@,f@gQ> <223> am no aci d sequence
Synt hetic Exanp 5) <220> <221> MOD RES <222>
3 . (39) <223> AM DATI ON <400> 82 Hs Gy Gu @ y :
M%é?f REhr Ser Asp Leu Ser Lys Gn Met du Gu 151015
y@ck,ﬁq%gl,,ggp Riag Ile G'u Trp Leu Lys Asn Gly

Cys Pro Ser 530 Ser Ay Ala Pro Pro Pro Ser

35 <210> 83
MISC_FEATURE

(12> ..(12)
Ser having blocking group tBu

MISC_FEATURE
(13>..(13)
Tyr having blocking group tBu

MISC_FEATURE
(15)..(15
Glu having blocking group OtBu

MISC_FEATURE
an..an
GIn having b1ock1ng group Trt

MISC_FEATURE
(20)..C20)
Lys having blocking group Boc

MISC_FEATURE
(2L..2L . -
Glu having blocking group OtBu

MISC_FEATURE
(25)..(025)
Trp having blocking group Boc

MISC_FEATURE
(28)..(28) _
Lys having blocking group Boc

MISC_FEATURE

(30)..C30)
Arg having blocking group Pbf
74

His Ala Glu Gly Thr Phe Thr Ser Asp Va1 Ser Sar Tyr Leu G1u-G1y
: 15

20

Gtn Ala Ala Lys Glu Phe Ile Ala Trp teu val Lys Gly Arg Gly
25 30

<210>
<211>
<212>

- <213>

<220>
<223>

75
31

"PRT

artificial sequence

amino acid sequence having blocking groups (Synthetic Example 2)
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<220>
© <221>
<222>

<223>

<220>
- <221>

L <222>

- <223>
<220>

<221>.

<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

<221>
<222>

<223>"

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

Page 42 <211> 30 <212> PRT <213> artificial sequence

<220> <223> am no aci d sequence havi ng bl ocki ng groups

(Synthetic Exanple 6) <220> <221> M SC FEATURE <222>
<223> Hi s having bl ocking group Trt <220>

HﬁQ%

M£ )g ’g‘ﬂ'?qkéc FEATURE <222> (2)..(2) <223> xaa8: A b
S 2B 15t VGG IOBAFLRE <2225 (3)..(3) <223> Qu

haV|ng blocklng gr oup CIBu

- MISC_FEATURE

(3)..(3)
Glu hav1ng b1ock1ng

MISC_FEATURE
(5)..(5) .
Thr having blocking

MISC_FEATURE
(7)..(7) )
Thr having blocking

MISC_FEATURE
(8)..(8)

Ser having blocking

MISC_FEATURE
(9..09 '
Asp having blocking

MISC_FEATURE
(1D..AD
Ser having blocking

MISC_FEATURE -
(12)..(12
Ser having blocking

MISC_FEATURE
(13)..(13)
Tyr having blocking

MISC_FEATURE
(15)..(15) ’
Glu having blocking

MISC_FEATURE
(17>..0a7n
Gln having blocking

MISC_FEATURE
(20)..(020)
Lys having blocking

MISC_FEATURE
L..02D
Glu having blocking

MISC_FEATURE
(24)..0248
Cys having blocking

group

group

group

group

group

grohp

group

group

group

group

group

group

group

OtBuY

tBu

tBu

tBu

OtBu

tBu

tBuU

tBU

OtBu

Trt

Boc

OtBu

Trt
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<220> <221> M SC FEATURE <222> (5)..(5) <223> Thr

havi ng bl ocki ng group tBu <220> <221> M SC _FEATURE

<222> L é <223> Thr havi ng bl ocki ng group tBu

. % %’5)2 1> |v| SC_FEATURE <2223 (8)22 (S?W ;%ZEEA%rRE
b tBu <220> <221>

<223> <2}2%> § @gg%%y%,&sp havi ng bl ocki ng group O Bu .

<220> <220> <221> M SC_FEATURE <222> (11) . (11)

" <221> MISC_ FEATURE

<222> (28)..(28)
T <223>  Lys having blocking group Boc

<220>

<221> MISC_FEATURE

<222> (30)..(C30)

<223> Arg having blocking group Pbf

<400> 75

His Ala Glu Gly Thr Phe Thr Ser Asp ViT Ser Ser Tyr Leu Glu Gly

1. 15

Gln Ala A1a Lys Glu Phe Ile Cys Trp Leu val Lys Gly Arg Gly
20 _ 25 30

<210> 76

<211> 31

<212> PRT

<213> artificial seguence

<220> _

<223> amino acid sequence (Synthetic Examplie 2)

<400> 76

His Ala Glu Gly Thr phe Thr Ser Asp val ser ser Tyr Leu Glu Gly .
1 5 10 15

Gin Ala Ala Lys Glu Phe Ile Cys Trp Leu val Lys Gly Arg Gly
L ‘ 20 25 - 30

<210> 77

<211> 31

<212> PRT

<213> artificial seqguence

<220> ]

'<223> amino acid sequence having blocking groups (Synthetic Example 3)
<220>

<221> MISC_FEATURE
<222> (D..D
<223> His having blocking group Trt.

<220>

<221> MISC_FEATURE

<222> (3)..(3)

<223> Glu having blocking group OtBu

<220> .

<221> MISC_FEATURE

<222> (5)..(5)

<223> Thr having blocking group tBu

<220>

<221> MISC_FEATURE

<222> (7).. (D)

<223> Thr having blocking group tBu

<220> :

<221> MISC_FEATURE

<222> (8)..(8)

<223> ser having blocking group tBu
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<220>
<221>
C<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

<222>

<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<223> Ser having bl ocking group tBu <220> <221>
M SC FEATURE <222> (12)..(12) <223> ser. having
bl ocki ng group tBu <220> <221> M SC FEATURE <222> .
(13)..(13) <223> Tyr having bl ocking group tBu <220>
E%Z;E MRSC_FEATURE <222> (115)..(15) <223> G u having
¢kl ng group Ot Bu <220> <221> M SC_FEATURE <222>
A(pl?x)av1r(g15)oc<t<223>gr@un dw@avi ng bl OCkI ng group Trt <220>
<221> M SC_FEATURE

MISC_FEATURE
(1L..Aan ,
Ser having blocking group tBu

MISC_FEATURE
(12)..(12)
Ser having blocking group tBu

MISC_FEATURE
(13)..013) '
Tyr having blocking group tBu

MISC_FEATURE
(15)..(@15 :
Glu having blocking group OtBu

MISC_FEATURE
a7ny..an
Gin having blocking group Trt

MISC_FEATURE
(20)..Q20)
Lys having blocking group Boc

MISC_FEATURE
L) ..2D
Glu having blocking group OtBu

MISC_FEATURE
(25)..Q25
Trp having blocking group Boc

MISC_FEATURE
(28)..(28)
Lys having blocking group Boc

MISC_FEATURE

(30)..(30)
Cys having blocking group Trt
77

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
5

10 , 15

Gin Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Cys Gly
20 30

<210>
<211>
<212>
<213>

<220>
<223>

25

78

31

PRT

artificial sequence

amino acid sequence (Synthetic Example 3)
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<400>

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

" <220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

1 <222> (20)..(20) <223> Cys having bl ocking group Trt
Page 43 <220> <221> M SC FEATURE <222> (21)..(21)
<223> d u havi ng bl ocki ng group O Bu <220> <221>
-gM SC_FEATURE <222> (25)..(25) <223> Trp having
bl ocki ng group Boc <220> <221> M SC_FEATURE <222>

‘His Ala Gl2@&y. (H8Ph«2B3>séy ashaxdingebl Dakirng L@uoau Bdg <220>

<221>"mM SC_FEATURE <222>1((29)..(29) <223>l%aa35: Aib
Gin Ala Ala ng Glu Phe Ile Ala Trp Leu val Lys Gly ng Gly

79

31

PRT

artificial sequence

amino acid sequence

MISC_FEATURE
(L. _
His having blocking

MISC_FEATURE
(3)..(3) o
Glu having blocking

MISC_FEATURE
(5)..05) ]
Thr having blocking

MISC_FEATURE
(7)..(7) )
Thr having blocking

MISC_FEATURE
(8)..(8)

Ser having blocking

MISC_FEATURE
(9..(9 '
Asp having blocking

MISC_FEATURE
(1. .10
Ser having blocking

MISC_FEATURE
(12)..(12)
Ser having blocking

MISC_FEATURE
(13)..(13)
Tyr having blocking

MISC_FEATURE
(15)..(15)
Glu having blocking

MISC_FEATURE
(17)..(17)

25

having blocking groups (Synthetic Example 4)

group Trt
group OtBu
group tBu
group tBu
group tBu
grouﬁ étBu
group tBu
group tBu
group tBu

group OtBu
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<220> <221> M SC FEATURE <222> (30)..(30) <223> Arg
havi ng bI ocki ng group Pbf <220> <221> MOD_RES <222>
(30).. {9c<223> AM DATI ON <400> 83 His Xaa Gu dy
<223> Ghhpayig k&ag 9AQPP VAT Ser Ser Tyr Leu Gu Qy 151015
<220 Gn Ala Ala Cys Gu Phe Ile Ala Trp Leu Val Lys Xaa
<221> MmMACOrF202R80 <210> 84 <211> 30 <212> PRT <213>
<222> (2ti€200i al sequence <220> <223> amino acid sequence
<223>  Lysspay et pPtodkiagnsreus)Bag220> <221> M SC_FEATURE <222>
220> (2)..(2) <223> Xaa8: Aib
<221> MISC_FEATURE

<222> (QL)..Q2D
<223> Glu hav1ng blocking group OtBu

<220>

<221> MISC_FEATURE

<222> (25)..Q2%)

<223> Trp having blocking group Boc

<220>

<221> MISC_FEATURE

<222> (28)..(28)

<223> Arg having blocking group Pbf

<220> - .

<221> MISC_FEATURE

<222> (30)..030)

<223> Arg having blocking group pbf

<400> 79

His Ala Glu Gly Thr Phe Thr Ser Asp Vag Ser Ser Tyr Leu Glu Gly
1 1 15

Gln A]a Ala Lys Glu Phe Ile Cys T;g Leu val Arg Gly Agg Gly
: 20

<210> 80
<211> 31
<212> PRT
<213> artificial sequence

<220> .
<223> amino acid sequence (Synthetic Example 4)

<400> B0

His Ala Glu Gly Thr Phe Thr Ser Asb val ser Ser‘Tyr Leu Glu Gly
1 5 10 15

Gin Ala Ala Lys Glu Phe Ile Ala TEE Leu val Arg Gly Agg Gly
20 _ 0

<210> 81

<211> 39

<212> PRT

<213> artificial sequence

<220> » : ,
<223> amino acid sequence having blocking groups (Synthetic Example 5)
<220> | |

<221> MISC_FEATURE
<222> (..
<223> His having blocking group Trt

<220>

<221> MISC_FEATURE

<222> (3)..(3)

<223> Glu having blocking group OtBu
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Ai b <220> <221> MOD RES <222> (30)..(30) <223>
AM DATI ON <400> 84 His Xaa G u Gy Thr Phe Thr Ser Asp

<220> <221> M SC_FEATURE <222> (29)..(29) <223> Xaa35:

<220> I er Tyr Leu Qu Ay 151015 @n Ala Ala Cys du
el "é%ﬁ_ezgﬁe@R% a Trp Leu val Lys Xaa Arg Page 44 202530
<223> Thr having blocking group tBu

<220> »

<221> MISC_FEATURE
<222> (7)..(7)
<223> Thr having blocking group tBu

<220>

<221>  MISC_FEATURE

<222> (8)..(8

<223> . Ser having blocking group tBu

<220>

<221> MISC_FEATURE

<222> (9..(9)

<223> Asp having blocking group OtBu

<220>

<221> MISC_FEATURE
"<222> (11)..(1D i
<223> Ser having blocking group tBu

<220> :

<221> MISC_FEATURE

<222> (12)..(12) . '
<223> Lys having blocking group Boc -

<220>

<221> MISC_FEATURE

<222> (13)..(13) :

<223> Glin having blocking group Trt

<220> ‘

<221> MISC_FEATURE

<222> (15)..(15)

<223> Glu having blocking group OtBu

<220>

<221> MISC_FEATURE

<222> (16)..(16)

<223> Glu having blocking group OtBu

<220> -

<221> MISC_FEATURE

<222> (17)..(17)

<223> Glu having blocking group OtBu

<220>

<221> MISC_FEATURE

<222> (20)..(Q20)

<223> Arg having blocking group Pbf

<220>

<221> MISC_FEATURE

<222> (24)..024)

<223> Glu having blocking group OtBu

<220> .

<221> MISC_FEATURE

<222> (25)..(025)

<223> Trp having blocking group Boc

<220>

<221> MISC_FEATURE

<222> (27)..027)

<223> Lys having blocking group Boc
<220>
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<221> MISC_FEATURE
<222> (28)..(28)

<223> Asn having blocking group Trt

<220>
<221> MISC_FEATURE
<222> (30)..Q30)

<223> Cys having blocking group Trt

<220>
<221> MISC_FEATURE
<222> (32)..(32)

<223> Ser having blocking group tBu

<220>

<221> MISC_FEATURE
<222> (33)..(33)

<223> ser having blocking group tBu

<220>
<221> MISC_FEATURE
<222> (39)..(039

<223> Ser having blocking group tBu

<220>

<221> MOD_RES
<222> (39)..(39
<223> AMIDATION

<400> 81

His Gly Glu Gly Thr Phe Thr Ser Asp igu Ser Lys Gin Met Glu Glu
1 5

Glu Ala val Arg Leu phe Ile Glu ;gp Leu Lys Asn Gly g%s Pro Ser
- .20

Ser Gly Ala Pro Pro Pro Ser

35
<210> 82
<211> 39
<212> PRT

<213> artificial sequence

<220>

<223> amﬁho acid sequence (Synthetic Examplie 5)

<220>

<221> MOD_RES
<222> (39)..(039
<223> AMIDATION

<400> 82

His Gly Glu Gly Thr Phe Thr Ser Asp &eu Ser Lys GIn Met Glu Glu
1 _ 0

5

20

25

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Cys Pro Ser
' 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 83
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<211>

<212> -

<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

30
PRT
artificial sequence

amino acid sequence

MISC_FEATURE
(L .. .
His having blocking

MISC_FEATURE
(2)..(2)
Xaa8: Aib

MISC_FEATURE
(3)..03) .
Glu having blocking

MISC_FEATURE
(5)..(5) o
Thr having blocking

MISC_FEATURE
(7)..(7) _
Thr having blocking

MISC_FEATURE
(8)..(8)

Ser having blocking

MISC_FEATURE
(9..(9 )
Asp having blocking

MISC_FEATURE
(1n..1n
Ser having blocking

MISC_FEATURE
(12)..(12)
Ser having blocking

MISC_FEATURE

C(13)..(13)

Tyr having blocking

MISC_FEATURE
(15>..(15) .
Glu having blocking

MISC_FEATURE
(17>..(017)
Gln having blocking

MISC_FEATURE
(20)..(C20) .
Cys having blocking

having blocking groups (Synthetic Example 6)

group Trt

group OtBu
group tBu
group tBu
group tBu
group OtBu
group tBu
group tBu
group tBu
group OtBu
group Trt

group Trt
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<220> . o
. <221> MISC_FEATURE
<222> (L)..(2D '
<223>  Glu having blocking group OtBu

<220> :

'<221> MISC_FEATURE

<222> (25)..(Q25)

<223> Trp having blocking group Boc

<220>

<221> MISC_FEATURE

<222> (28)..(28)

<223> Lys having blocking group Boc

<220>

<221> MISC_FEATURE
<222> (29)..(029)
<223> Xaa35: Aib

<220>

<221> MISC_FEATURE

<222> (30)..Q030)

<223> Arg having blocking group pbf

<220>

<221> MOD_RES
<222> ((30)..(30)
- <223> AMIDATION

<400> 83
His Xaa Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 © 5 : 10 15

GIn Ala Ala Cys Glu Phe Ile Ala Trp Leu val Lys Xaa Arg
20 25 . 30

<210> 84 .

<211> 30

<212> PRT

<213> artificial sequence

<220> _

<223> amino acid sequence (Synthetic Exampie 6)
<220> '

<221> MISC_FEATURE
<222> (2)..(2
<223> Xaa8: Aib

<220>

<221> MISC_FEATURE
<222> (29)..029
<223> Xaa3S: Aib

<220>

<221> MOD_RES
<222> (30)..(30)
<223> AMIDATION

<400> 84

His Xaa Glu Gly Thr Phe Thr ser Asp {81 Ser Ser Tyr Leu Glu Gly
1 5 15

Gin Ala Ala Cys Glu Phe Ile Ala Trp Leu val Lys Xaa Arg
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25

Page 45

30



