2.and it is thought that a substanti al variation in the structure or length
of each hyal uronic acid will occur in effect. npl oyed

phar maceut i cal, an ol i gosaccharide chain added peptl de hilmlllmmmlm\m&eous

| ength or structure is required. On the other hand, Pate

describes e.g. a nethod for introducing oli gosacchau de chai nisasded_am no
acids at positions 26, 34, and/ oDESTRIPT@&IIN-1, but it cannot be said that
the type of oligosaccharide chain or the position for adding the

ol i gosacchari de chai nGeresytmedBsmr of AnoginianGEBd. Analogue  The present
inventors have also altered the type of oligosaccharide chain or the

posi ti onTécomcah8igidt i on t o devel op an ol i Qosacchari de chain added GLP-1

havi ng | ®A¢l1bl ood half-life and high activity (e.g. Patent Document 4).

[ 0009] Thewameth inventioe xedatedi to anjoliggbriceharidachaif added frmovhahtigeeie GLP-1

( Hel oder #ralgusapisyain p RiigosPehagsi chgduareed toghose haying higtaptdenibityzampn FLPHe Uni t ed
St at es a¥?&8¢énpound having a structure simlar to GP-1, having simlar
acti vi ty d‘é’ﬂ?é'{ ng high blood stability. However, since exendin-4 is a
nonhuman® éﬁ , Its antigenicity is higher than other GLP-l anal ogues,

and errerbe traI Liigzlng antibadi &S, dymes mal ong- , ad nllgtratl on or
t he accoggaﬁt&yafrg i ?ﬁt zﬁs O e e @Qh%”%g‘fi?& B
Document So<idnQamdhal of a glucago bre&ieo ge I%Lgh}% io Qé

fatty aclflaseh ﬁ=§o@h|c§19no§&e§“ﬂts &k Qﬁt?edprﬁﬁn% nt@r@@t tf?ag‘a{%§ &
Non- Pat egfqik06 WpBAtuH 1&Qi@) . Bi nding of a fatty acid increases a |n|

wi th al bugbd). Because Ilragl utide bound to albumin is slowy rel eased |nto

the blood, itschal fsinbtoWhdihiy A& ARRY ENEERUESHYmQ N RiedRGyB-dpNg-t Erm

action i sluasd kéicpab@il-depdnddns nathsd. hik G la¥o GRIRNI BBL it Shd)C QipPRGEgIERALnY

subcut ane@tSor, B§l8abil@nybiithe ssdifati, @ ind¥erse Sufiblerd QRibdsE ploteddind her apy, but

singl e-agpett] therapy is al so thought to be possi bl e. However ,

anti geni city i3Snconogrsyetbnasf GLPHh Bxendimiz mistpaedialt gihase &vdt ik uedutis-e

di f f er enindépeisimitdmbepepatierad, tifeqropaibilitn op&EP i @elk dlrerapgitia clergad e1gees@9.96GOP-1t he

admi ni st dsads amadigertof wiprdvingaylod gludese buntrdisn insulatdopamient diateess agivnsi Birderat i on

anmount ofindej i crlgagkeppmotgi asien ofalP-l ns téperdepeqnsplestai shecostl eogentrifion,

ant i geni 6FBy-resfliateh dnsabmsdnasrd ismawt at Hew rle%ﬂ@éegéPC% tPHeshUdions 354 itisreeis @at ent

Docunent 2VaiNgge o bipaFaupibhicl abyrealysmispareerdingy. s thopeht thaigdighiysete 9iibes.

2006- 520§‘if8P‘PHtlé?ﬁP°5E)B]€thtﬁ?{t‘roﬁlnﬂé‘f’% -1 REows B teesatano i gfevpdoqdiglédifeat i onal

Appl i cat PloHLRG. 1S SHTBEHGEFT B! PP Sntinpist ARe here3 is) hproblsat hy il Posaidl i &t i on No.

2007/ 0639 Peﬁ%\“t%ﬁ‘tt SHORUEE 4 I nter natl onal Publ i cati on No. 2008/ 155900

Non- Pat ent rerreenlt 1dtpentd%I €. GL‘? s a e ns OXI co ogl cqjl SCI grnece 1998, 42:

152-157 EQﬁng ltltl LtP e E;Lal]cg 1n Lx%dt;i?i% , 267

7402- 740 g’%g 9 I&SUC%I }%P late ul ﬁl t h and
DagHeeqs, % at the l-g b, RE

E@ylatg (é'tad

Ri sk Man m@tgb -
et al.: Jhe, laurma ELATELLS em%st;amlt AlslaDast 194- 206

Non- Pat eppodpocunment 5 4] chenbena B : Endocri ne Revi ews, 28.
187-218 N- Pat &Bidinkoe URAt DBcument 1, a bioactive peptide having extended half hfe and
delayed clearance relative to an unPEGylated peptide is obtained. These PEGylated GLP-1
compounds and compositions are also disclosed to be useful in health status therapies such as
diabetes, obesity, irritable intestines syndrome, as well as reducing blood glucose, suppressing
gastric and/or intestinal motility, and suppressing gastric and/or intestinal content excretion or
suppressing food intake (e.g. Non-Patent Document 1).
[0007]
However, because PEG is a compound that is not metabolized in vivo, continued
admministration of a PEGylated GLP-1 compound will lead to in vivo accumulation of PEG, causing a
risk of drug-induced sufferings in the organism (Non-Patent Document 1).
[0008]
A method of adding an oligosaccharide chain onto GLP-1 or a modified form thereof to
extend its half-life has also been proposed (e.g. Patent Documents 2 and 3). On the other hand,
Patent Document 2 describes a method of binding a hyaluronic acid modification having a molecular
weight of about 200 KDa to the GLP-1 analogue. However, when manufacturing such an enormous
hyaluronic acid molecule in Jarge amounts, it is difficult to have homogeneous lengths or structures,

| //II////II//II///II///II///II//I//I//II/
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MNane, M et al.: D abetic Medicine, 2009, 26 (3): 268-278 Non-Patent
Docunent 7 Deacon, C.F.: Vascular Health and Ri sk Managenent, 2009, 5:

199- 211 Non-Patent Document 8 Larsen,,P.J. et al.:. Diabetes, 2001, 50:
2530- 2539 3 Disclosure of the Inventton Problens to be Sol ved by the
| nvention [0011] The object of the present invention is to provide

a GLP- 1 analiptoehivhiichsubsantbl ansed ihieismpituy phigndti efrdagh kyaturqgesndcd Wallp- 1
anal ogueccsw it difget. hen epmoyed anarhergizecukion, ap elgrseeghagiat shgenidsd PPt bavddt bei ng
| ower ed howosqﬁ@oumea@a oyfEBSds rgwﬁﬁl e%rsthﬁ@tharcftaw Peignt Doprapest § ¢ecrBey ¢ Ag t he

Pr obl ens® introducing ohgoqqqgh ee@é‘ dded\AapROeKls abpositionseaty, P4, @pd g 3 r%f eat ed
i nvest i g@tf br‘i’ b cagpIRs ifhal Bgﬁ\ﬁgﬁtnldf)ﬁw P ?pwloﬁéﬂlaﬁ ng, the P

ol i gosac?l‘ﬁ%ff“fc ! Eﬁ}éﬁ“}?ﬁvlg)ef%fss \‘15) tered ue havi Oh ng..ant |Cge§élg| ty_ such On

o oton G BISLE o=l HE o B L %‘9535% Con. In

gl ucose Shppire S5y T Ohgrjf}cc andaclfaﬁus co
ot her WwongS: Et'% presen vention relates to: [1] an oI i gosacchari de

chai n adde ﬂf%eg}l\glfulea@;éngﬁm GnfehRral Al @&U%zgé’-\(ﬁagde% slh@c(tNoWPEt)émt wher ei n
at | eastpQOfeRA), RO AGhetkiOfed 1 8heliled ke 28k BontpodMBhAGYE skricreb Risdilt ¥t ed with
an ol i gogaethavihdemthakRiadde thvainia badh abilily 2 Howher, ehigasaachakinge chai n
added f Ofumaffse@idhide g@RI Mtighiitl i@ngh@gten aaeo rEiPag ahdodube aab avergedd, ofwher ei n
sai d ol i gosaeapanideeciad B BAgetdn admhinBraoh trits sdorolangos aclodian iofl@rughai n
added Aszuafis ancobdgysabahabDbaecnhaios)added Cys; [3] the ol igosaccharide
chain added]form of antigenic GLP-1 anal ogue according to the above [1] or
[2], wherein theglolidegoletis K&Pildeunhai fttandd hhealaberolerdondd ar@e bbERY via a
i nker i haskizets ¢t geshocheen Becumpitrio &4 dRiddingrp ol ici ncrpaggs affity with

ol i gosacdban. diecaiialineladitdduridy Abwiin ridwdersicasedinm the ined. syl pitsi ng to
any one ®progimetché\ent and 2 lngr sgpl acfipids ajugiraled: ot i RISebigkiy EIPAPIUESIRKANY is a

ol i gosacéaHaﬁqu‘éa“éﬁéllfﬁecé‘%g’ilelf Ky Bt OﬂlydePr‘B‘l“t@né‘l‘i@ﬁ? dut singisragpry dherapy is

ol i gosac%:‘??d'ﬁqua]é“ttl"?&oﬁ‘ dded form of antl genl naI ogue a i ng to
any one h %6?76”[“@ nigiey is gqneermg ‘ﬁmm 8?:?\5181’ g‘ﬁémgﬂ

doubl e- 51?? ‘Hur&lof %ﬁ‘?u 8%?? ?t9 b h%un(t)? 1y
Chal n ad er'ratlon IMOMIt 1ra e IS ralse COI’ IS %ersp 1V [5]
(S 1C1t tge CO (E)ﬂ m St ereduce asm
wherein §3d gosaccharide chainis a gosaccharl de chai n sel ect ed from

di si al OOH&‘PE@C% ngrll de chain, nonosi al ooI i gosacchari de chai n,

asi al ool I gosaceighi g@olﬁﬂﬁah@fP@'ﬁﬁeHﬁ%ﬁl@Ap'hga%%@ﬁg%éd Swephai n, and di mannose
ol i gosacghaf be&enehai n; [ 7] the oligosaccharide chain added f or m of

antigenic GLP- ﬂm@mh@%ﬁm%ﬁ@fﬁbmgtehﬁua;daﬂ« exi8n N8]200sbwhes n sai d
ol i gosacghak be&nehtadi n i s an oligosaccharide chain represented by: HO
i | HAc International Publication No. 2007/063907
' Patent Document 4
International Publication No. 2008/155900
Non-Patent Document 1
Bendele, A. et .al.: Toxicological Science, 1998, 42: 152-157
Non-Patent Document 2
Journal of Biological Chemistry, 1992, 267: 7402-7405
Non-Patent Document 3
Schnabel, C.A. et al.: Vascular Health and Risk Management, 2006, 2: 69-77
Non-Patent Document 4
Amori, R.E. et al.: The Journal of the American Medical Association, 2007, 298: 194-206
Non-Patent Document 5
Wajchenberg, B.L.: Endocrine Reviews, 2007, 28: 187-218
Non-Patent Document 6
Marre, M. et al.: Diabetic Medicine, 2009, 26 (3): 268-278 -
- Non-Patent Document 7
Deacon, C.F.: Vascular Health and Risk Management, 2009, 5: 199-211
Non-Patent Document 8
Larsen, P.J. et al.: Diabetes, 2001, 50: 2530-2539



tgll A [wherein Rl and R2 are the same or different, and indicate: 4
HOOC HO HOH9 AcHN HC HO OH HONHAc 0 HO HO-.  HoopHO HO HOHO, , NHAc HoT OH O
AcHt sr HOHO HO NO-N:7_1; HO - Ha- ; and Ac indicates an acetyl
group]; [8] the oliaosaccharide chai A added form of anti genic GLP-1
anal ogue according to any one of the above [1] to [7], wherein said
ant i geni pisé@stebr aBalvegiee is exendin-4; [9] the oligosaccharide chain added
form of mobibgenbeSEdd-bi ttemalengue according to the above [8], wherein the
site sub@bifuted with an oligosaccharide chain added amno acid is position
30 in the am ritheabjed of@gpemoe isetiof ortp lpravide SEDPHDwnAGBuevhich is obtained by

improving highly antigenic GLP-1 analogue so that the GLP-1 analogue has reduced antigenicity

without being lowered in the blood glucose suppressing activity.

Means for Solving the Problems
[0012]

The present inventors, as a resulted of repeated investigation to solve the above problems,
found that by adding a oligosaccharide chain to a GLP-1 analogue having antigenicity such as
exendin-4, antigenicity is reduced without being lowered in the blood glucose suppressing activity,
and thus completed the present invention.

In other words, the present invention relates to:

[1] an oligosaccharide chain added form of antigenic GLP-1 analogue having GLP-1 activity,
wherein at least one amino acid of the antigenic GLP-1 analogue is substituted with an
oligosaccharide chain added amino acid;

[2] the oligosaccharide chain added form of antigenic GLP-1 analogue according to the above [1],
wherein said oligosaccharide chain added amino acid is an oligosaccharide chain added Asn or an
oligosaccharide chain added Cys;

[3] the oligosaccharide chain added form of antigenic GLP-1 analogue according to the above [1] or
[2], wherein the oligosaccharide chain and the amino acid are bound via a linker in said
oligosaccharide chain added amino acid;

[4] the oligosaccharide chain added form of antigenic GLP-1 analogue according to any one of the
above [1] to [3], wherein said oligosaccharide chain is a oligosaccharide chain consisting of 4 or
more sugars;

[5] the oligosaccharide chain added form of antigenic GLP-1 analogue according to any one of the
above [1] to [4], wherein said oligosaccharide chain is a double-stranded complex oligosaccharide
chain;

[6] the oligosaccharide chain added form of antigenic GLP-1 analogue according to the above [5],
wherein said oligosaccharide chain is a oligosaccharide chain selected from disialooligosaccharide
chain, monosialooligosaccharide chain, asialooligosaccharide chain, diGlucNAc oligosaccharide
chain, and dimannose oligosaccharide chain;

[7] the oligosaccharide chain added form of antigenic GLP-1 analogue according to the above [5],
wherein said oligosaccharide chain is an oligosaccharide chain represented by:

R't

0 HO |
RN —OH —OH

Y g e

HO O- ““L/TO\‘ //"OJ N\ _,/Of O\'\ o
; HO~ \ . HO

R? NHAC NHACc

[wherein R' and R? are the same or different, and indicate:



[L10] the oliaosaccharide chain added form of antigenic G.P-1 anal ogue
according to the above [8], wherein: in the peptide consisting of
the am no acid sequence set forth in SEQID NO 2, @d7?", at position 30 is
substituted to olieosaccharide chain added Cys, said olieosaccharide chain

i s the disialooligosaccharide chain shown by the followi ng fornula: 5

sai d oliosacchatide chain and said Cys amecbownd via a linker in said

ol i gosacchalq de ; CQ@IH added Cys; [1lp"8he dPlgO&ﬁggharhge chai n added form
of antlgempe” o analaguenaecordlngolef y UhegpthhEgapove [1] to [7],
wher ei n 9&Wd%ant|§€ﬁ?t anal oguesHirsud i ragl uti oy t he

ol i gosacchari de chai " a q% 9f.o6 m of antigenic GP-1 a°' ye according to
the above [11], wherein sabd Site substituted with a oligosaccharide chain
added am no aC|d is position 30 in the am no acid sequence sét forth in SEQ
ID NO 3; [13] the oliczosaccharide chain added form of antigenic GLP-1

anal ogue according to the above [11], wherein: in the peptide

consi sting of, tthe am no acid sequence set forth in SEQ D NO 3, Arg at

posi tion 30 |§;§ggsWPLgpe¢ to oligosacchasi de chain added Cys, said

ol i gosacchari de qna?gwrsfnhe di si afpet> osaccharlde ehai n reprgesented by

the follow ng forml a;,"2op the asial ngacchawiiE%chauﬂ represented by
the follow ng fornul a:we ,0 HO N HO'0 said oligosaccharide chain

and said Cys are bound via a linker in said ol i gosacchari de chai n added
Cys; [1%% khﬁm%gfﬂﬂ% }de chain added formof antigenic G.P-1 anal ogue

m%
accor di n@ fhg o gde"a%\ﬁeof[a;llal ehie dib3i anawg.%ra%&d?dﬁg'ifoc%@ bidrsrcchari de
chain |sl$ éﬁ RNRYRREHP.1 anhi iddigndgld. gosacchari de chain added
form of @P¥Heg)ﬁgﬁsgcclgiﬂﬁ)e dhaANRQaYEn CHAE lcmﬁpaﬁwgu@MOQﬁ]g B ahoves)[1] to
[13], Whergiin 1said sdkigasame habldecahaidcias A8 Sfinmieis hormgenaaus; [ 16]

t he ol i gasiacehaki@daccchabm iageedd Nor ;) of antigenic GLP-1 anal ogue according
to any one) wé olidsecahodeehfih hdded fdrhof antighyes GLP-1 tahogmn hécgeimgad thy abaye [RAI T or

| ess rel ahdrai@ to an antigenic G.P-1 anal ogue wi t hout any oligosaccharide
chai ns added tihelieefeptide cpdst}ing bfsthehmigo scid ctymericel ect ddrehi in SEQIEIN® 0F. il ht

ant i geni poslBofP3is aubatitagiie cbgsariridgelto added Come of the above [1] to [16],

wher ei n t he antidgdizpetdhyrideschpie dudediisdegiaeseatherile tchain ahavrgenihe feiopdng

anal oguefowntidiout any ol i gosacchari de chai ns added thereto, and G.P-1
activity is elevated conpared to natural form GLP-1

ACHN

, and



[+18] a pharmaceutical conposition conprising the oligosaccharide chain
added form of antigenic G.P-1 anal ogue according to any one of the above
[1] to [17] as an active ingredient; 5 [19] the pharmaceutical conposition
according to the above [18] for therapy or prevention of a G.P- 1-rel ated
di sease; [20] the pharnaceutical conposition according to the above [19],
wherein said GLP-1-rel ated di sease is diabetes; [21] a thera eutkﬁeor

prophyl acti c ﬁﬁiWﬁﬂ“ﬁﬂ“@@q}H@“meéPQFQHaﬁﬂ§@%§§aaéHﬁPdEf@FPE% aqehp

adnlnstéP@%@m%H3§ffectlve ccharld chain_added form of
ant | genilt Eeplmar g 3@%@151?*&%691? iRl L et
Advanta?@%eék“ihbw'ﬁ ? anafoguc 1s 1

€ nic ogue ccor%%Choaﬁlé dg, g n added
f orm of iﬂﬂ%ﬁqste% & HQ;F go 25 chartgﬁi GLP ilﬁn ; n

where 85 iOfbsihah g(p% ﬁlgduced in
anti geni ¢TtY ood g ucose Suppr essi ng

activit n%¥h2(:l?§§quen11c;@1ﬁe 8—11 lngigé%f 'ag%eﬁ@@'ﬂa -1 aﬁ‘ﬁ@éﬁé géc@ﬂlnﬁ to fRe %t/@ 11},

phar mac mal ntal ns the superiority of exendin-4 of haV|ng hi gh

bl ood st a ' I 6y n@Septtad bonSiStini o heln@@0acH 4 ﬁ& SURRAR @SSEQID AL BYAfgat OF the
super i ordoliYon®h id subsfkedtd Q%Oﬁf:cfﬁxhdeQYMuﬂgddad nunber of admi nistrations by
control l'ed relgas@oeamah@ JpLia td@ﬂsmloohGosaccharlcﬁlcmerebﬂaﬁntbﬂ bys &dlokaei de
chai n t golfilsadded is easily degraded in vivo, there are no drug-i nduced
sufferings in the organismdue to its accumulation. 7 Furt her
since many olig, osaccharide chains used in the present invention are
relatively short, those having honbgeneous structure can be obtained

W t hout goi ng thﬂqmgb compl ex manufacturing steps. Accordingly,

hi gh-quality @thosa ch Yde chain added form of antigenic GLP1 anal ogues
of pharmacey _ : ablxuggéalned in large scales. Brief
Description 6*“1_-- ‘ [Figure 1] Figure 1 shows an
HPLC chronﬁﬁﬁﬂﬂaﬁﬁbf p05|tléh48 @l ool i gosacchari de chain added
liraglutide (SEQ ID NO 8); gre 2] Figure 2 shows an HPLC
chromat ogram of a pepti de havi ng %qg .' dosi tion 30 of liraglutide
substituted wwth Cys (SEQ I D NO 14)

: igure 3]
Figure 3 show the purification chromatograk _ pos §L n 30
Cysdi si al ool i gosacchari de chain aF'fd H-7 _ -G LSRR 55§§n§&9¥
[ Figure 4] Figure 4 shows the evalUalgangre gkt
antigenicity-lowering action of dtenéiny [ ' ’Qﬁl WIEhCmi ce were
sensitized with oHFﬁﬂ§acchar|de chaH®.added and nonol i gosacchari de chain
added exendin-4,,4 ant |E§}qdy fot @f ,0l i gosacchari de chain added

exendi n-4 wasH@bgut o rmeiDC ed to non-oligosaccharide chain added
exendi n-4; HO#=¥ iég MG gur BHAGhows the result of oral glucose
t ol erance t asHN T) of —olic Yacchari de chain added exendi n- 4.

d i gosaccharide chain added exendi n-4 showed bl ood gl ucose el evation
suppressive action equal to non-oligosaccharide chain added exendi n-4;
[Figure 6] Figure 6 shows the evaluation result of the blood glucose

| ower i ng, @citeiaginodfzoatdhgos atahapicgteted hathn fodldvied fasxeladi n- 4 usi ng db/ db ni ce.
A i gosacchari de chain added exendi n-4 showed strong bl ood gl ucose | owering
action equal to non-oligosaccharide chain added exendi.n-4; [ Fi gure
7] Figure 7 shows the result of oral glucose tolerance test (OGIT) of

ol i gosacchari de chain added liraglutide. Aigosaccharide chain added
liraglutide showed bl ood gl ucose el evati on suppressive action even higher

t han non-ol i gosaccharide chain added |iraglutide; and [ Fi gure 8]
Figure 8 shows the evaluation result of the blood glucose |owering action
of oligosaccharide chain added liraglutide using db/db m ce.

A i gosaccharide chain added liraglutide showed bl ood gl ucose | owering
action and sustainability equal to non-oligosaccharide chain added
liraglutide. Best Mbde for Carrying Qut the Invention [0015] "G.P-1" herein
i ndi cates glucagon-|like peptide-1, and refers to G.P-1 (7-37). [0016]



@P-1,(7-37) has the follow ng am no acid sequence:

Hi s- Al a-d u-d y-Thr - Phe- Thr - Ser - Asp- Val - Ser-Ser-Tyr-Leu-G@ u-dy-d n-Al a-Al a
-Lys- G u-Phel | e- Al a- Trp- Leu-Val -Lys-d y-Arg-G@y (SEQ ID NGO 1). [0017]
"G.P-1 anal ogue” herein refers to a peptide having structure simlar to
GLP-1 and/or a peptide having structure overlapping GLP-1, for exanple: a
pepti de having one or nore am no acids del eted, substituted, or added from
GLP-1; a peptide having one or nore amino acids conservatively substituted
fromthe amno aci dQof G.P-1; a nodified formof G.P-1; a fragment of

GLP-1 havi ng GLPub VI H@ ;21 el ongated GLP-1 having G.P-1 activity
etc. F00181 L HO i)~ ifc GLP-1 anal ogue” herein refers to one
havi ng antigenicity an@rh'g-i al ogues. Antigenicity nmeans antigenicity
in an individual to which s @genic GLP-1 anal ogue is adm nistered,

regardless of its extent. AnH@eniclty can be evaluated wi th nmethods

wel | -known to those skilled in the"' th-f nmet @gs corrcﬁ_;;pondl ng thereto,
exanpl es of which include, e.g., [AXi a9 a nouse with an
antigeni c G.P-1 anal ogue, anqoneasm -, e xfial ogue anti body
titer in the blood of such ppysEo» "Antlgxemgz GhPtAc anal ogues

i nclude, but are not limted [ "g.9., exendin-4 (hereinafter may be
described as "Ex-4"), lir I.,utlfaeotaspogl uti de (otherw se known as

Bl M 51077, 8 G annotRa %ﬂ o rr. Opin. Investig. Drugs, 2007,

8: 842- 848) and ZPO1QPcaThor |'IrdB'An-, C. et al.: J. Phamiacol. Exp. Ther.,
2003, 307: 490- 496)H@tc CMOlg] "Exendi n-4" herein is, unless
otherwi se indicated, in addition to the peptide consisting of the am no
acid sequence set forth in SEQID NG 2, a peptide having structure sinlar

to such ﬁ t I de aBd/ Orhal%lggelgat Id salﬁvdyrs]gareslt)({quklllér Ll gre{ndsﬁapdhg%a&ﬂme pepti de,

f or exan‘;lj1 ‘P6 éal EPFr s geor’nore am no acl substi t ut ed,
or adde t B ol acidify BThhedE ihdS
concorva Wl E Ch {REIel ihffgigl ;;éqg él%&ggl@a B . & modi 11 ec
form of 3 he 18 sacc rid.e ant® Aot 44 fé éd?@n@i@tah}vbf{e)bf&ﬁual to
exendi n-4. %ax@ %Qa%&ﬁﬁde cmmsSﬁmr%e nofBgeR@xk;ng activity equal

to exen 18 fe echﬁrﬂﬁ1 Heh DGed RRS S &Q%Jnﬁs(ﬁgnﬂhrﬁ@gﬁe@c&d’ﬂﬁngﬂ@&ﬁﬁor@.oﬂ’fh]:

anal ogueg, .. [Q %q 5], wherein the ikidehid@) is hallf lof REH Mhaiidao af efitikilc IGE.P-1unklegs

ot her wi S\%tﬂoﬂt@ngé‘ﬂg‘%ﬁccﬂaﬂde&ﬂﬂhidd@é’dl thegetd;he peptide consisting of the amino

aci d sequenseolsacd@idelthiinadEQokoNDigdijc GLIpEptalogee dvanrdingtoshy ostadthe si ni | ar
to such peptiige @ediaeia lpeptipaerih autdgedtanpeted tetho wetigesp GiLAd @@étﬂepeptl de,
for exanpleur eypRigbdacatiavinnigs adied drerenragd gitiPrloactivitd s dehkiet eampath®t i t ut ed,
or addedndiur0mrsi®-pepti de; a peptide having one or nore am no acids

conser vafigVebyursashsiciltaatpabition comprisag i slizosedharideghaig édrd forpt plchdlie “nodi f i ed
form of SLRhapéptd deqrdiag foraagmemt the fbose B g Piab eeachedingiefiAbt i vi é [e ual to
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i ndi cat eﬁsiawt‘ls diehgietii on to the pep %@Lc |s of Qﬁ;[?g)eenzg nla(a arics:tlerqnosequence
set fortRlat SE@“W“[PTI‘H@P ‘18° 1Cgeant] Such
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exanpl e: CFphe5tf 82 e or nore amno aci ds deI et ed, substl tut ed, or

added from such B§§ X a peptl de having one or nore am no acids
conserva Xaﬁfa965§ rivf PRd from the amino acids of such peptide: a modified

form of tge N2 f&w? B REREAE I iaAGogd€ o Vhd Yreg@itial to
liragluti deﬂm f; 3" °§a¢%¥ & et ddQ O GG R B R HADR GusselohNd 1Y
equal t 0 ﬁfg a ‘Eﬁodsac'cﬁg U419 AQM&ﬁglﬁQrsﬁﬁspﬁﬁﬂﬂdeﬂﬁat @attrehtaawe GLP- 1
anal Ogue exendin-4 of hd¥he }ﬁ’éﬂﬂ]&bd%@b ty 4360l 9 high viksoa Glichsei sigprd3sinadest
sense, aq x\lt{]% H&Q%eﬁ&hy QErHré/crld@@é SHaBbwiafh RSeARInBEr dddmiaissoionchy-caattaliedl  ani no
aci ds sug ﬁ?aﬁﬁé BEvidR variants and derivatives. Those skilled in the
art, in I I ght  Qficd ik §11§6§&&er&ecﬂlh1ﬂ ird beQudidediis kdsily éxgogead ineivbhiatre awinndrngei ds

her ei n C%mu&HGMﬂﬂﬂg1ﬁﬂ60ﬂmﬂﬁﬁ&ka6nﬁ%ﬂkﬁmmogenlC L-am no acids; D-amno
acids; chemcally nodified am no acids such as am no acid variants and
derivatives; nat ural non-protei nogeni c am no acids such as norl euci ne, 13-
al ani ne, and omithine; and chem cally synthesized conpounds havi ng
properties which is characteristic of amno acids and is well-known in the
art characteristic of am no acids etc. Exanples of non-natural am no acids
i ncl ude a-nethyl am no acids (such as a-nethyl al anine), D am no acids,

hi stidine-1ike am no acids (such as 2-am no-hi sti di ne,

[ 3- hydr oxy- hi sti di ne, honohi stidine, a-fluoronethyl-histidine, and

a-nmet hyl - hi stidine), am no acids having excess nethylene on the side chain



[.0025], The "nodified form of GLP-1, Ex-4, and liraglutide (hereinafter
generically referred to as "G.P-1 etc.") herein is a naturally or
artificially nmodified compound of GLP;1 etc., and such nodification
i ncludes, e.g., alkylation, acylation (e.g. acetylation), am dation,
carboxyl ation, ester formation, disulfide bond formation, glycosylation,
| i pi dati on, phosllE)horyI ati on hydrox | ation, binding of a |abellin
conponent. ?t c.Fughe %ﬁ@eqli‘a“}’rﬁ %’%fﬁ’i""ﬁSe &léai“lﬂ ‘ﬁseéls‘in 'ﬂFe reﬁf‘t ’Gﬁﬁ“ n (felatl’—“ v

ou
exarrpl €, g_l' KF?LT 't:gpaﬁ_ {Cﬁé‘?:f g’? go ac ar1 mad ed rmofar&%gl %Ei’ [0026]

"T rag al gues 9 pharmaceuncal eve cang) S0ly gbtsiged. ml 1
havi ng oh®& SFhore “afT Ho aci ds'dereted Trom ?\al-term nal and/ or

Cterm ngjlef%gscgg%n%g{hg PR P-1 etc., and nai nt ains GLP-1 activity. [0027]
An "el on @algd pepti de havi r%g GP-1 act| vity" herein is a peptide having one
or nore am no @1%[11@5 1?dﬁ1@ﬁi‘et Q tsﬁ@szaBer}mL@alchﬂ)H{a{erramC otfe'iaé&tﬂﬂ| 30f nybe
ori gi nal asﬁleenées&h&nde A 20RE Rlglhite (SEGIINacs)i vity (see e.g. Endocri nol ogy,
125, 3109- 14 (£289)) Figl@028dwsAR HPDCich@sanghalof 6 eptifahatingddeat pogtian 30f
ant i geni eflidgRtide abaihagiueh((yh yBRSpI NG :ad) hdixamé 4;ant i geni ¢ GLP- 1 anal ogue) "
herei n i s charlagteri) ZFégrd hshowathe atriflcetést chometogrmny ARLWE of posguh S iGvet ed wi t h
an ol i gosiadodigrsacibarchaham aidgbldaguidn (SEALIDING1P)it he anti geni c GLP-1 anal ogue.
The "ol i gosacdhariedd fgvad f shevcelie Forlumion reawt pigbniaptisgniptytiogprals i ofrmy be
her ei naf exendit-gbeelyendyleton adViten micg rsecerra iz dweiticigPicheris ghaimeq ‘éi‘ﬂdd“"@LP— 1."
[0029] Thionrihgtrsxbeinasded excadiat ibarribedy Ao @lfﬁ(’éacapﬂelchalﬁéfl%? GG he
present PAASHH P‘Ef'nq“é‘F%r(SO‘B (19 Lpeligospqebary éki ded re| alts may
be either_ aci ﬂ fgugeda t@oﬁ? iy eé‘“]é i. PP ﬁ1“§ 3@1 ig?n;l Py
enpl o ed°]f°8‘?a° 8? Talé’a oo §56°al§adeden daocs
thg yh| f’“foée g e\ataon ss%e actlon equa sac.cha d&lrin'a Q&l aCI dS SUCh S

K I’O(r'.‘.] 0 gute gureg {p\x t 'VS{IUatlQé JsQle & bRGA l’uccﬁtI dgv&}élilhgcacﬁ& Gif and
P OSp OI’I %%éh mdeaéﬁ %&ﬁ@( d@lq‘rl L lse: nﬂcse Fbﬂg%a@&@ iHHded exendin-4
met hanes || Qé‘éu%no él\ﬁose@ox Q0RR hissthdu Qb Ssacch AP e ddfed eReHRGLAI C,
citric, benzoi GiguNd] 368l 6 apliiSne BasE @dghl igRBoss AblefndcnekUdSG TR biS
deri ved Blﬁgeggc&haﬁaeg@fainca&@ﬁ%nlﬁmh @50 RIPRALUMRY SO lidgude Abkal biogs or
al kal i negayst BeMEH %pre@ive Q@fol@@{hﬂt}@g‘-’ﬂer AfohdalctigdsRenaidie shaid iﬁd&aﬁxﬁglﬁtlﬂe ar,
phar nteufjgcal |y acceptable salts are preferred. [0030] An "ol i gosaccharl de
chain added anjrQreagiFigurd@ kA tieSevaldatiirgsolt atihel blood ghiah leweriog agosachar i de
chai n i s oh@tHeharitheni@ianded hieagokilgosacbhamice Qlipasanchandt dhie added imghitded may be
bound showed blood glucose lowering action and sustainability equal to non-oligosaccharide chain added

liraglutide.

Best Mode for Carrying Out the Invention
[0015]

"GLP-1" herein indicates glucagon-like peptide-1, and refers to GLP-1 (7-37).
[0016]

GLP-1 (7-37) has the following amino acid sequence:
His-Ala-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe-
Ile-Ala-Trp-Leu-Val-Lys-Gly-Arg-Gly (SEQ ID NO: 1).

[0017]

"GLP-1 analogue" herein refers to a peptide having structure similar to GLP-1 and/or a
peptide having structure overlapping GLP-1, for example: a peptide having one or more amino acids
deleted, substituted, or added from GLP-1; a peptide having one or more amino acids conservatively
substituted from the amino acids of GLP-1; a modified form of GLP-1; a fragment of GLP-1 having
GLP-1 activity; and an elongated GLP-1 having GLP-1 activity etc.

[0018]

An "antigenic GLP-1 analogue" herein refers to one having antigenicity among GLP-1
analogues.  Antigenicity means antigenicity in an individual to which such antigenic GLP-1
analogue is administered, regardless of its extent. Antigenicity can be evaluated with methods well-
known to those skilled in the art or methods corresponding thereto, examples of which include, e.g.,
a method of sensitizing a mouse with an antigenic GLP-1 analogue, and measuring the anti-GLP-1
analogue antibody titer in the blood of such mouse.

Antigenic GLP-1 analogues include, but are not limited to, e.g., exendin-4 (hereinafter
may be described as "Ex-4"), liraglutide, taspoglutide (otherwise known as BIM- 51077,



vwia a,linker. The binding site between the oligosaccharide chain and the
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stability of the oligosaccharide chain added antigenic G.P-1 anal ogue may

be hi gher conpared to when the oligosaccharide chain and the amno acid are
bound wi t hout being nediated by a |inker. [0035] The

ol i gosacchari de chain added antigenic G.P-1 anal ogue of the present
invention is not in any way limted in the manufacturing nmethod by the
description thereof (e.g. the description "a oligosaccharide chain added
antigenic GLP-1 anal ogue having an am no acid substituted with a

ol i gosacchari de chain added am no acid,") and ol igosaccharide chain added
antigenic GP-1 analogues manuf actured by any of methods A to C descri bed
bel ow are included in "a oligosacchari de chain added antigenic GLP-1
analogue haV|ng an anlno aC|d substltuted mnth a ollgosaccharlde chaln



lin the ol igosaccharide chain added antigenic G.P-1 anal ogue of the present
invention, the site for substituting an amno acid with a oligosaccharide
chain added am no acid is not particywarly limted, and those skilled in
the art can appropriately select a site that renders the activity to reduce
antlgen|C|ty and does not reduce bl ood stability or bl ood gl ucose
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posi ti onm%%na1c _te ﬁ@glgl on each

erfui qg ﬁl
of the Séﬁprf)?% glapt g ( 8@» (% For exanple, the am no
acid se (?g o ant genl C 1 ana ogues Ex-4 and liraglutide and the
ani nQ aci eauent, séegha%flpchgﬁghdeg@oﬁ@f alftt%l ﬁleLﬁ—lgﬁ@)gluD(éN@osyﬂateG%rﬁﬂﬁ pond as
fol | ows. anTgepic SLb-19nk1Bode ' 1R id Dafrizbd I that 3t 1¥asbor arhintlalld ¥ s(islkel BHNO 1)
Hi s Al a agol’dg(gaééha]:tm c}PTheada-éHranEﬁfcf #Aid(iDEQ ahfeNOGI2)1 dnalokse. Ghy "dHgosaédhyride
chain added form of antigenic GLP-1 analogue may be hereinafter referred to as "oligosaccharide
chain added antigenic GLP-1."
[0029]
The oligosaccharide chain added antigenic GLP-1 analogue of the present invention also
comprises salts thereof. As used herein, salts may be either acid addition salts or base addition salt.
Acids typically employed for formation of acid addition salts are inorganic acids such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, and phosphoric acid, and
organic acids such as p-toluenesulfonic, methanesulfonic, oxalic, p-bromophenylsulfonic, carboxylic,
succinic, citric, benzoic, and acetic acids. Base addition salts include salts derived from inorganic
bases such as ammonium hydroxide or alkaline or alkaline earth hydroxide, carbonates, and
bicarbonates. In particular, pharmceutically acceptable salts are preferred.
[0030]
An "oligosaccharide chain added amino acid" herein is an amino acid to which an
oligosaccharide chain is bound, wherein the oligosaccharide chain and the amino acid may be bound
via a linker. The binding site between the oligosaccharide chain and the amino acid is not
particularly limited, but it is preferable that the amino acid is bound to the reducing terminal of the
oligosaccharide chain.
The type of amino acid to which the oligosaccharide chain binds is not particularly limited,
and any of natural amino acids and non-natural amino acids can be used. In terms of having a
structure same or similar to those in which oligosaccharide chain added amino acids exist in vivo as
glycopeptides (glycoproteins), oligosaccharide chain added amino acid is preferably an N-linked
oligosaccharide chain such as oligosaccharide chain added Asn, an O- linked oligosaccharide chain
such as oligosaccharide chain added Ser and oligosaccharide chain added Thr, particularly
preferably oligosaccharide chain added Asn.
[0031]
In addition, in terms of ease of binding with a linker when the oligosaccharide chain and
the amino acid are bound via a linker, the amino acid of the oligosaccharide chain added amino acid
is preferably an amino acid having two or more carboxyl groups within the molecule such as aspartic
acid or glutamic acid, an amino acid having two or more amino groups within the molecule such as
lysine, arginine, histidine, tryptophan, an amino acid having a hydroxyl group within the molecule
such as serine, threonine, tyrosine, an amino acid having a thiol group within the molecule such as
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cystein, and an amino acid having an amido group within the molecule such as asparagine,
glutamine. In particular, in terms of reactivity, aspartic acid, glutamic acid, lysine, arginine, serine,
threonine, cystein, asparagine, glutamine are preferred, and cystein and lysine are particularly
preferred.

[0032]

For any oligosaccharide chain added antigenic GLP-1 analogue of the present invention,
when the oligosaccharide chain structure, structures other than the oligosaccharide chain,
oligosaccharide chain addition sites, and the number of oligosaccharide chains added are identical,
there is no large difference seen in blood glucose elevation suppression activity of the
oligosaccharide chain added antigenic GLP-1 analogue of the present invention between those
having oligosaccharide chain added Asn (not through a linker) and oligosaccharide chain added Cys
(via a linker) as the oligosaccharide chain added amino acid.

[0033]

When the oligosaccharide chain and the amino acid are bound via a linker, those employed
in the corresponding field can be broadly used as the linker, and can include, e.g., -NH-(CO}-(CH,),-
CH,- (wherein a is an integer, and is not particularly limited as long as it does not inhibit target
linker function, but preferably indicates an integer between O and 4), Cy.1o polymethylene, -CH,-R-
(wherein R is a group generated by one hydrogen atom detached from a group selected from the
group consisting of alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
aryl, substituted aryl, carbocyclic group, substituted carbocyclic group, heterocyclic group, and
substituted heterocyclic group), and -(CO)-(CH;),-(CO)- (wherein a is an integer, and is not

. particularly limited as long as it does not inhibit target linker function, but preferably indicates an
integer between 0 and 4) etc.
[0034]

In the oligosaccharide chain added amino acid of the oligosaccharide chain added
antigenic GLP-1 analogue, when the oligosaccharide chain and the amino acid are bound without
being mediated by a linker, the antigenicity of the oligosaccharide chain added antigenic GLP-1
analogue may be reduced compared to when the oligosaccharide chain and the amino acid are bound
via a linker. In the oligosaccharide chain added amino acid of the oligosaccharide chain added
antigenic GLP-1 analogue, when the oligosaccharide chain and the amino acid are bound via a linker,
the blood stability of the oligosaccharide chain added antigenic GLP-1 analogue may be higher
compared to when the oligosaccharide chain and the amino acid are bound without being mediated
by a linker.

[0035]

The oligosaccharide chain added antigenic GLP-1 analogue of the present invention is not
in any way limited in the manufacturing method by the description thereof (e.g. the description "a
oligosaccharide chain added antigenic GLP-1 analogue having an amino acid substituted with a
oligosaccharide chain added amino acid,") and oligosaccharide chain added antigenic GLP-1
analogues manufactured by any of methods A to C described below are included in "a
oligosaccharide chain added antigenic GLP-1 analogue having an amino acid substituted with a
oligosaccharide chain added amino acid." In addition, for example, a oligosaccharide chain added
antigenic GLP-1 analogue having a oligosaccharide chain without any amino acids bound thereto,
bound directly or via a linker to an amino acid on a peptide; a oligosaccharide chain added antigenic
GLP-1 analogue wherein the already added oligosaccharide chain is elongated by further adding a
sugar or oligosaccharide chain to the added oligosaccharide chain; and a oligosaccharide chain
added antigenic GLP-1 analogue wherein one or more amino acids are bound to the amino group
and/or carboxy! group of the oligosaccharide chain added amino acid, and further linking this to one
or more fragments of the GLP-1 analogue etc. are also included in the oligosaccharide chain added
antigenic GLP-1 analogue of the present invention, as long as the final structure match.

[0036]

The number of substituions of the amino acid of the antigenic GLP-1 analogue with
oligosaccharide chain added amino acids may be appropriately adjusted depending on physiological
activity such as blood stability or blood glucose suppressing activity, the number of amino acids
present in the final oligosaccharide chain added antigenic GLP-1 analogue, or the molecular weight
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of the oligosaccharide chain added antigenic GLP-1 analogue before and after glycosylation etc. For
example, 1 to 5 substitutions are preferred, and more preferably 1 to 3 substitutions. In terms of
convenience, if the desired activity is obtained by one substitution, it will be preferable to select one
substitution. In general, in a oligosaccharide chain added antigenic GLP-1 analogue having one
amino acid of the antigenic GLP-1 analogue substituted with a oligosaccharide chain added amino
acid, if one or more amino acids other than the oligosaccharide chain added amino acid is further
substituted with a oligosaccharide chain added amino acid, there is a tendency for blood stability to
be increased and blood glucose suppressing activity to be decreased (however, it is possible to
compensate for the decrease in blood glucose suppressing activity by the increase in blood stability).
[0037]

In the oligosaccharide chain added antigenic GLP-1 analogue of the present invention, the
site for substituting an amino acid with a oligosaccharide chain added amino acid is not particularly
limited, and those skilled in the art can appropriately select a site that renders the activity to reduce
antigenicity and does not reduce blood stability or blood glucose suppressing activity to lower than
that of GLP-1.

[0038]

In one aspect of the present invention, the site for substituting an amino acid of the
antigenic GLP-1 analogue with an oligosaccharide chain added amino acid can be selected from any
site in the antigenic GLP-1 analogue depending on the desired activity. For example, in the
antigenic GLP-1 analogue, this is a site corresponding to one or more sites selected from positions
12, 14, 16, 20, 24, 28, 30, and 32 (= the oligosaccharide chain added amino acid is added at the
amino acid at position 31) of the amino acid sequence of the GLP-1 peptide set forth in SEQ ID NO:
1, preferably a site corresponding to one or more sites selected from positions 12, 20, 24, 28, and 30,
in particular a site corresponding toone or more sites selected from positions 24 and 30.

[0039]

"The position corresponding to position X of the amino acid sequence of the GLP-1
peptide set forth in SEQ ID NO: 1 in the antigenic GLP-1 analogue" means the position
corresponding to position X of the amino acid sequence of the GLP-1 peptide set forth in SEQ ID
NO: 1 in the amino acid sequence of various the antigenic GLP-1 analogues, and said position can
be easily determined by those skilled in the art based on each of the surrounding amino acid
sequences etc.

[0040]

For example, the amino acid sequences of antigenic GLP-1 analogues Ex-4 and liraglutide
and the amino acid sequence of GLP peptide set forth in SEQ ID NO: 1 correspond as follows.
Table 1

Site in SEQ ID NO: | 1 2 3 4 5 6 7

GLP-1 (SEQ IDNO: 1) His | Ala | Glu | Gly | Thr | Phe | Thr
Ex-4 (SEQ ID NO: 2) His | Gly | Glu | Gly | Thr | Phe | Thr
Liraglutide (SEQ IDNO:3) | His | Ala | Glu | Gly | Thr | Phe | Thr

8 9 10 ‘11 |12 [13 J14 [15 [16 |17

Ser { Asp | Val | Ser {Ser | Tyr jLeu | Glu |Gly | Gln

Ser | Asp | Leu | Ser | Lys Gln | Met | Glu | Glu | Glu

Ser  Asp | Val | Ser ;Ser | Tyr |Leu |Glu | Gly | Gln

18 |19 120 |21 |22 [23 24 |25 |26 |27

Ala | Ala |Lys | Giu | Phe {Ile | Ala | Trp | Leu | Val

Ala | Val [Arg | Leu {Phe [Ile | Glu | Trp | Leu | Lys

Ala 'Ala |Lys {Glu | Phe |Ile | Ala | Trp | Leu | Val

1 29 30 |31 32 133 134 35 36 |37

Lys I:Gly Arg | Gly

o

Asn | Gly | Gly | Pro | Ser | Ser { Gly | Ala | Pro | Pro

Arg | Gly | Arg | Gly

z

Leu



Alal Ala Lys Gu Phel Ile Ala Trp Leu Val Ala j Val Arg Leu Phe Ile GQu Trp
Leu Lys Ala. Ala Lys@u Phe Ile Ala Trp Leu Val 28

12
38 39
Pro | Ser-NH,
[0041]

If Ex-4 or liraglutide do not have additions, substitutions, or deletions in their amino acid
sequences, the vertically aligned amino acids in the above table are the amino acids at the
"corresponding position." If there are additions, substitutions, or deletions, those skilled in the art
can determine the "corresponding position" based on each of the surrounding amino acid sequences.
[0042]

In one aspect of the present invention, the site for substituting an amino acid with a
oligosaccharide chain added amino acid, in terms of reducing the antigenicity of the oligosaccharide
chain added antigenic GLP-1 analogue, is, for example, preferably near the antigen recognition site
in the antigenic GLP-1 analogue. Moreover, for example, it is effective to add an oligosaccharide
chain to the site corresponding to position 30 of the GLP-1 peptide set forth in SEQ ID NO: 1.
[0043]

In one aspect of the present invention, the site for substituting an amino acid with a
oligosaccharide chain added amino acid, in terms of the blood stability of the oligosaccharide chain
added antigenic GLP-1 analogue, is, for example, a site corresponding to one or more sites selected
from positions 3, 4, 5, 6, 8, 10, 12, 13, 14, 16, 18, 19, 20, 21, 22, 24, 26, 28, 30, and 32 (= the
oligosaccharide chain added amino acid is added at the amino acid at position 31) of the GLP-1
peptide set forth in SEQ ID NO: 1, preferably one or more sites selected from positions 3, 4, 5, 6, 8,

+  and 22, and particularly preferably a site corresponding to one or more sites selected from 3, 4, 5,
and 6. In particular, substitution of an amino acid at a site close to the N-terminal of GLP-1 1s also
preferred. In particular, examples of sites for substituting an amino acid with an oligosaccharide
chain added amino acid can include, e.g., sites corresponding to each of positions 12 and 30,
positions 20 and 28, positions 16 and 24, positions 16 and 30, and positions 24 and 30 etc.

[0044)]

In one aspect of the present invention, the site for substituting an amino acid with a
oligosaccharide chain added amino acid, in terms of the blood glucose suppressing action of the
oligosaccharide chain added antigenic GLP-1 analogue, is, for example, a site corresponding to one
or more sites selected from positions 12, 14, 16, 20, 24, 28, 30, and 32 (= the oligosaccharide chain
added amino acid is added at the amino acid at position 31) of the GLP-1 peptide set forth in SEQ ID
NO: 1, preferably a site corresponding to one or more sites selected from positions 12, 20, 24, 28,
and 30, and in particular sites corresponding to one or more sites selected from positions 24 and 30.
Examples of sites for substituting two or more amino acids with oligosaccharide chain added amino
acids can include, e.g., sites corresponding to each of positions 12 and 30, positions 20 and 28,
positions 16 and 24, positions 16 and 30, and positions 24 and 30 etc.

[0045)

In one aspect of the present invention, the site for substituting an amino acid with a
oligosaccharide chain added amino acid, in terms of cAMP synthesis capability among the GLP-1
activities of the oligosaccharide chain added antigenic GLP-1 analogue, is, for example, a site
corresponding to one or more sites selected from positions 16, 20, 21, 24, 28, 30, and 32 (= the
oligosaccharide chain added amino acid is added at the amino acid at position 31) of the GLP-1
peptide set forth in SEQ ID NO: 1, and preferably a site corresponding to one or more sites selected
from positions 16, 20, 24, 28, 30, and 32.

[0046]
In one aspect of the present invention, the site for substituting an amino acid with an
ligosaccharide chain added amino acid is one or more sites selected from sites other than positions
3,

0
2, 3, and 6 of GLP-1 consisting of the amino acid sequence set forth in SEQ ID NO: 1.

s
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In one aspect of the present invention, the site for substituting an amino acid with a
oligosaccharide chain added amino acid is one or more sites selected from sites other than positions
1,4,7,9, 13, 15, and 23 of GLP-1, and in particular one or more sites selected from sites other than
positions 1, 4, and 9.

[0047]

In one aspect of the present invention, the site for substituting an amino acid with an
oligosaccharide chain added amino acid can also be determined from the bindig site of GLP-1 to
GLP-1 receptor.

[0048]

In one aspect of the present invention, when two or more amino acids are substituted with
oligosaccharide chain added amino acids, any combination of the above can be employed for the
sites for substituting amino acids with oligosaccharide chain added amino acids, althogh it will not
be limited thereto. For example, a combination of one site being selected from the above preferred
sites, and the other site being selected from any site of the antigenic GLP-1 analogue; a combination
of one site being selected from the above preferred sites, and the other site being selected from any
site of one or more amino acids further added to the C-terminal of the antigenic GLP-1 analogue etc.
are also included in one preferred aspect of the present invention.

[0049]

In one aspect of the present invention, a site where deletion, substitution, or addition of an
amino acid other than the oligosaccharide chain added amino acid occurs is preferably one or more
sites selected from sites other than positions 1, 4, 7,9, 13, 15, 22, and 23 of GLP-1 consisting of the
amino acid sequence set forth in SEQ ID NO: 1, e.g. one or more sites selected from sites other than

. positions 1, 4, 9, and 22 (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).
[0050]

The oligosaccharide chain added antigenic GLP-1 analogue of the present invention can
include e.g. those having an oligosaccharide chain added to exendin-4 having the following amino
acid sequence:
H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-
Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH; (SEQ ID NO: 2).

Oligosaccharide chain added exendin-4 is represented by e.g. the following general
formula (1):
General formula (1)
H-His-Gly-Glu—Gly-Thr-Phe-Thr—Ser-Asp-Leu-Ser-Xaa,Z-Gln—XaaM—Glu-XaalG—Glu-Ala—Val-Xaazo-
Leu-Phe-lle-Xaa,s-Trp-Leu-Lys-Xaags-Gly-Xaaso-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH,
[wherein Xaa,, indicates Lys, oligosaccharide chain added Cys, or oligosaccharide chain added Asn;
Xaa, 4 indicates Met, oligosaccharide chain added Cys, or oligosaccharide chain added Asn,
Xaa, s indicates Glu, oligosaccharide chain added Cys, or oligosaccharide chain added Asn;
Xaay, indicates Arg, oligosaccharide chain added Cys, or oligosaccharide chain added Asn;
Xaa,, indicates Glu, oligosaccharide chain added Cys, or oligosaccharide chain added Asn;
Xaayg indicates Asn, oligosaccharide chain added Cys, or oligosaccharide chain added Asn;
Xaas, indicates Gly, oligosaccharide chain added Cys, or oligosaccharide chain added Asn; and
at least one of Xaay,, Xaas, Xaae Xaas, Xaay, Xaay, and Xaas, is oligosaccharide chain added
Cys or oligosaccharide chain added Asn.] (SEQ ID NO: 4)

Among these, it is preferred that Xaa,, is oligosaccharide chain added Cys.
10051)

Meanwhile, for a peptide in which the C-terminal is originally amidated such as exendin-4,
when synthesizing an oligosaccharide chain added amino acid having an oligosaccharide chain
added to the amino acid of the C-terminal, the C-terminal is sometimes not amidated.

{0052]

The oligosaccharide chain added antigenic GLP-1 analogue of the present invention can
include e.g. those having an oligosaccharide chain added to liraglutide having the following amino
acid sequence.
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ol i gosacchari de ﬁ*lai n added Cys, or oli aosacchari de chain added Asn; Xaa2s
i ndi cates Arg, olii eosaccharide chain added Cys, or oligosaccharide chain
added Asn; Xaa30%ndha es Arg, oligosaccharide chain added Cys, or

Qi

ol i gosaccharl de C ded Asn; and 2| east one of, ai,, Xaa.l1l4, Xaalé,
Xaa24, Xaa.28, and Xa 0 is oli gosac Tide chai n//éa Cys or

ol i gosacchar -G ! Anmong these, it
is preferred ae;icatzgang w%ogm%&ﬁal n added Cys or
ol i gosacchari de ai n added Aﬁo and [ partH@T ar, it is preferred that
Xaa30 is oligosggharide chain added Q@ 53] \HAdJWr eover, the

ol i gosacchari de chain added antigenic E‘ 1 "anal ogue of the present

invention can inclyde e.g. those haV|n? an ol i gosaccharide chain added to
BI M6 107 7vhgrein Rgandie aredel saf pidgliféamsnh andifieriS equence:

Fl i s- R2- 3 u- Gioge Thr - Phe- Thr - Ser - Asp- Val - Seqc- §é‘P Tyr-Leu-Au-dy-An-Aa-Aa
-Lys-@3 u-Rhéjle- B Tr p- Leu- Val - Lys- Re-Ar '-o [owher ei maR2 i ndi cat es

cc- nmet hyl gd-afir @onr%ggg noi ¢ atPd lal sO rebePréddmas Aib).] (SEQ ID
NO 18) *"™ wo Qj a@;ﬁa,mF/F@e chai #f"adtfed BI M61077 ;8 represented by e.g.
the following general forgika=¢3): General fornula (39|o>f5‘|

HO™ |

HO
HO -2y

-0 HO. NHAC HO. NHAC
HO‘X—/\ e ~
--O- Z\-\of o H0\>.\Z N
7 o) OH
OH HO— PR HO— N HO~ . H
HO ‘0 HO™, ‘i_o HO 0 or
HO™ LA HO -t H
Ho-’;\? ‘ H;;\l ,

!

; and Ac indicates an acetyl group.]

0060

[ } Further, in the oligosaccharide chain added antigenic GLP-1 analogue of the present
invention, if the oligosaccharide chain is one that exists in vivo as a glycoconjugate, it may be bound
to the antigenic GLP-1 analogue by a method other than O-linkage and N-linkage. For example, as
described above, one where oligosaccharide chain is bound to Cys etc. via a linker is also included in
the oligosaccharide chain added antigenic GLP-1 analogue of the present invention.

[0061]

In one aspect of the present invention, the oligosaccharide chain in the oligosaccharide
chain added antigenic GLP-1 analogue of the present invention is preferably an oligosaccharide
chain consisting of 4 or more, e.g. 5 or more, 7 or more, in particular 9 or more, and 11 or more
sugars.

[0062]

In one preferred aspect of the present invention, the oligosaccharide chain in the
oligosaccharide chain added antigenic GLP-1 analogue of the present invention is an oligosaccharide
chain consisting of 5to 11, 9 to 11, 9, 11 sugars.



His-R2 -G n-G@ y-Thr-Phe-Thr-S er-A sp-Val -S er-Xaai 8

-Tyr - Xaa2o- G u- Xaa22- @ n- Al a- Al a- Xaa26- @G u- Phe- |

e- Xaa30- Tr p- Leu- Val - Xaa34- R2- Xaa3 6-NH, [wherein R2 indicates

a- et hyl al ani ne; Xaa. 18 indicates Ser, oligosaccharide chain added Cys, or
ol i gosacchari de chain added Asn; Xaai o indicates Leu, olieosaccharide chain
added Cyi8063br ol i gosacchari de chai n added Asn; Xaa2, indicates 4y,
oI|aosacchar|d@cmhaﬁﬁﬂﬁﬁdéﬁmcvétmbpmﬁﬂﬁg@@ﬁé@h&FN@@O@ﬁéWﬁkaﬁﬂédmA@ﬁ Xaa- , ,
i ndi cat edisespeshardp Fagsatdedrapscdis ol welaired thoypeesenyny %fatfeﬂa&*kiled%fa&%éu n added
Asn, or GPPEbLHEwHSPIYE BHEj nAafdﬁ‘lg glxélgosasea%{ SR ip gPaionpeg i that i

ol i eosacORBPEHE" ﬂdWWeigﬁg agygxwﬁ arigFi 38T R RAYS TRCCKaPA A AdeY RER. Xaa34
|nd|caté§“f?§meﬁmpﬁﬁ§ﬁb i @ﬁ&lﬁcadded Cys, oligosaccharide chain added
Asn, or oligosaccharidggchain added Lys; Xaa36 indicates Arg,
olleosacchar|de (ol fen gded Cys, or oligosaccharide chain added Asn; and at
| east one of XapB ARk 70, Xaa22, Xaa26, Xaa30, Xaa34, and Xaa36 is

ol i gosacchari de #@irn added Cys or oligosaccharide chain added Asn.] (SEQ
D NO 19) [0054] 0. An. ollgosaccharlde chain"” herein refers to a
conpound gener ated by onef_f)- ' sOfronosacchari de andi or
derivatives thereof) H@itheld Weemtbvl) oy Mp¥dluni-t sugars are in line,

each unit sugar H® bound* HO N MO \dlati on condensation by a

gl ycosi de bond. a;_w.u;,gosaccharlde cha”n§ i nbllHAle a broad range

i ncl udi ng, but argé flimited to, e.g., nmonosaccharide and pol ysacchari des
(glucose, galacto annose, fucose, xylose, N acetyl gl ucosam ne,

Nacet yl gal act osami ne, §thlic acid, and conpl exes and derivatives thereof)
cont ai ned in vfi\ﬁleublea%rav@ri|coaglemoh?é@a@@ﬁwhmreé%r%gned\ébﬁre sigglerttEaddr

derived ¢liconraberifs|cbxnhioarBine ofl ds 3 sugar He benwg i psh of e gy 9%&1&%%&%&155 |

gl ycopr ot@iipef the ﬁFé Ek“ﬁvg@%%ﬁﬁ?ﬁﬁé RighAizosrrgansie hastsiapy &8 Btc. The
olleosacﬂﬁ&?Pﬂﬁ”Gﬁﬁﬁ #%? Ii{%®8r or branched. [0055]

"digosaccharide chains"” herein also include oligosaccharide chain
derivatives, and oligosaccharide chain derivatives include, but are not
limted to, ollgosaccharlde chains which are: e.g., a sugar in which the
sugar constitu Te ohtgosaccharlde chain have a car boxyl group (e.g.
al doni ¢ aci dHdipavy ng t v position oxidized to carboxylic acid (e.g.

D- gl ucose OX@tmz _-‘ [k St dHag dfHAconi ¢ acid having the termnal C

at om t ur ned ¢AlNTHERr boxyl i c QGI ygose oxi di zed to D-glucuronic
acid)), a sugar having an am no greup oy am no group derivative (e.g.

acetyl ated am no group) (e.g., N—&Ebt gl ucosami ne and

N-acetyl - D-gal act osam ne), a sugar ﬁhV|nq?both am no and car boxyl groups
(e.g., N-acetylneuramnic acid (sialic ac a
deoxyl ated sugar (e.g. 2-deoxy-D-ribosgy @
sul fate group, and a phosphoryl at ¢bsugar e -
[ 0056] In the present iny W?].__,z t he preferr@num |gd§H&mhar|de
chain is a oligosaccharide chain | clf hen added to an antigenic GLP-1
anal ogue (when subisi@tuted with an am nd, acid of the antigenic GLP-1.

anal ogue in tggf1§rn1sf a2l | gt J0e chain added amino acid), reduces
the anti geni Di— M~ L kiaanal ogue, preferably increases the
bl ood stablll QN nDHE) e@e;ably does not di m nish the bl ood gl ucose
suppressing- actlvfﬁ% However, bl ood stability and/or bl ood gl ucose
suppressing activity may be equal to the antigenic GP-1 anal ogue as | ong
as the antigenicity is reduced. [0057] The ol i gosacchari de chain
in the oIi osaccqarl e ?(%1nadded antigenic GP-1 anal ogue of the present

i nventi on® gmﬁ%?obﬁ%¥?%ﬂe linited, and it may be an ol i gosaccharide
chain that exists in vivo as a el ycoconjugate (glycopeptide (or
gl.ycoprotein), proteoglycan, and glycolipid etc.), or may be an

ol i gosaccharide chain that does not exist in vivo as a gl ycoconj ugate.

[ 0058] An ol i gosaccharide chain that exists in vivo as a conpl ex
carbohydrate is preferred in terns of the olieosaccharide chain added
antigenic GLP-1 anal ogue of the present invention being adm nistered to
organi sns. Said oligosaccharide chains include NI|inked oligosaccharide
chains and O-linked oligosaccharide chains etc., which are oligosaccharide
chains that are bound in vivo to a peptide (or proteln) as a gl ycopeptide
(or glycoprotein). N-linked oligosaccharide chains are 16 preferably used.
N-1i nked oligosaccharide chains can include e.g. high-nmannose form conpl ex
form and hybrid form particularly preferably conplex form [0059]
Preferred conpl ex oligosaccharide chains used in the present invention

i nclude e.g. oliaosaccharide chains etc. represented by the foll ow ng




HO R, [wherein Rl and R2 are the same or different, and indicate:

4 HO.",,NHAc HO PH HO -; HO HO HO' HO00 HO HO.-. HO H, .-
HO ----1,T.1 (1.1-0- HO-2..0lc OH O1fcHN- HO HO-. HO

HOOC

HO
'HQF%Q}*O’Q;' O HO,_ NHA
HOX - ‘HO._ NHAc

A HOdemy 0?"\
AcHN"HO OHHGT:

O 0O

, and a diGlucNAc oligosaccharide chain:

HO,

HOOO HO
, NHAC



;, and ,Ac indicates an acetyl group.] [0060] Further, in the

ol i aosacchari de chain added antigenic G.P-1 anal ogue of the present
invention, if the oligosaccharide chgkn is one that exists in vivo as a

gl ycoconjugate, it nmay be bound to the antigenic G.P-1 anal ogue by a nethod
ot her than O-1inkage and N-Iinkage. For exanple, as described above, one
wher e ol iaosaccharide chain is bound to Cys etc. via a linker is also

i ncluded in the oliaosaccharide chain added antigenic G.P-1 anal ogue of the
present invention. [0061] In one aspect of the present invention
the ol i gosacchaé_*g hefifilAien the ol i gosaccharide chain added antigenic
G.P-1 anal ogue " gent invention is preferably an oligosaccharide
chai n consi sting o \fQre, e.g. 5 or nore, 7 or nore, in particular 9
or nore, and 11 or hﬁ@e smgars. [0062] 17 [0063] In one preferred
aspect of the presenf“?nve Lion, the oligosaccharide chain in the

ol i gosacchari de chai n adde ntngenlc giP- 1 apghpgue of the present
invention is a doubl e- st pancel.jconpleXx. ol | gog _Fﬁarlde chai n. A conpl ex

ol i gosacchari de chaiHQi s ch r Pz M

ki nds of nonosacchapgt

| act osam ne structure
doubl e-stranded conpl

[ % M Y-"conprises two or nore
has a Dbasi cNpjieuct NiFBAshown bel ow and a
by Gali3 1-4GlLcNAc. OH OH A
p! e gosaccharide chain refers to one where
si ngl e- stranded Qs ari de chains consisting of 0 to 3 sugars are
bound to each of..@;g. Jgannoses at the termni of the basic structure.
Preferred doubl e-s ran"e" conpl ex oligosaccharide chains are, e.g., as
shown bel ow, a disial ool i gosaccharide chain: , a nonosial ooligosaccharide
chain: , an asial ooli Qsaccharide chain: , and a di G ucNAc
ol i gosacchadindencetvaigesacchd@e i@k . QHr OH 00 00 HOHO

ol 1

etc., and more preferably a disialooligosaccharide chain, a monosialooligosaccharide chain, or an
asialooligosaccharide chain.

Moreover, ‘"disialooligosaccharide  chains," "monosialooligosaccharide  chains,"
"asialooligosaccharide chains," "diGlucNAc oligosaccharide chains," and "dimannose
oligosaccharide chains" in the present invention also include, in addition to those shown in the above
chemical formulae, those bound by a binding pattern different from the binding pattern of the
examples shown in the chemical formulae, and these oligosaccharide chains are also preferably
employed as oligosaccharide chains of the present invention. These oligosaccharide chains include,
e.g., those where sialic acid and galactose are bound by a (a2 -> 3) bond in the
disialooligosaccharide chain and asialooligosaccharide chain etc.

[0064]

Further, the high-mannose oligosaccharide chain employed in the present invention is an
oligosaccharide chain where two or more mannoses are further bound to.the basic structure of the
above-described complex oligosaccharide chain. Since high-mannose oligosaccharide chain is bulky,
blood stability may become higher by binding a high-mannose oligosaccharide chain to a peptide.
An oligosaccharide chain comprising 5 to 9 mannoses as in a mammalian high-mannose
oligosaccharide chain is preferred, but it may be an oligosaccharide chain comprising more
mannoses as in a high-mannose oligosaccharide chain of yeasts. High-mannose oligosaccharide
chains preferebly used in the present invention can include, e.g.:



NHAt NHAc , and di mannose ol i gosaccharide chain: HO OH etc., and nore
preferably a disial ooligosaccharide chain, a nonosial ool i gosacchari de
chain, or an asial ooliaosaccharide chain.

Mor eover, "di si al ool i aosacchari dechai ns, " " nonosi al ool i gosacchari dechai ns, "
"asi al ool i gosacchari de chains,” "di G ucNAc oligosaccharide chains,” and
"dinanno@éﬂﬂhﬁgﬁﬁééMHaride chains” in the present invention also include,
in addition to thoseQgfown in the above chem cal formulae, those bound by a
bi ndi ng pattern M ecent fromthe binding pattern of the exanples shown in
the chem cal fHOQMRN @ and t hese ol i gosacchari de chains are also preferably
enpl oyed as ol i d@accharide cﬂdlns of the present invention. These

ol i gosacchari de chains |§E e.g., those where sialic acid and gal act ose
are bound by a (a2 -> HK) n the di si al ool i aosacchari de chain and
asi al ool i gosacchari &Dn et [ 0064] Further, the high-mannose

ol i gosacchari deg Pl oyedQ n the pr ese_nt invention is an

i i ] _ 1furt her, bound to. the
q4 : «_~A 17 2 3¢ ’e e -charlde chain. Since

hi gh- mannose ol’i gosaccfl'&@i de cHar SH MT KA stability may becone

hi gher by binding a h| - m’r e oli gosaccheNHm;chNHAm a peptide. An

ol i gosacchari de chain cogﬁb 'ng 5 to 9 mannoses as in a manmmalian

hi gh- mannose ol i a, osacch det chain is preferred, but it may be an

ol i gosaccharide chain conpri DMy nore mannoses as in a hi gh- mannose

ol i gosacchari de chain of yeasts. H gh-nmannose ollgosaccharlde chai ns

pr ef er ebPyd as@dninpoefiéMptesent i nvention can include, e.g. OH OHOHOH HO

HO 00 0 HO HOZQR1NHME NHAc HO etc. [0065] In the pr esent

i nvention, the g eky ed ol igosaccharide chain can include, e.g., a

ollgosaccharldepmh W} ving the sane structure (a oligosaccharide chain

w th the same type ¢p<0;

ol i gosacchari de chaﬁ%ﬁ

to a protein (e. JoH:

Vol . 50, No. 3, He@h.

sugar del et eHG NOH:

ol i gosacchari

2 TS

stituent sugars and binding patterns thereof) as a
s I n the human body as a gl ycoprotein bound
saccharide chain described in "FEBS LETTERS
2l i gosacchari de chain having one or nore
-?edqung term nal thereof, which are the

W NoHol | poiHhg TabHes 2 to 5. [0066] Table
7 Ox P o -0 o0

NHAc NHAc

etc.
[0065]

In the present invention, the preferred oligosaccharide chain can include, e.g., a
oligosaccharide chain having the same structure (a oligosaccharide chain with the same type of
constituent sugars and binding patterns thereof) as a oligosaccharide chain that exists in the human
body as a glycoprotein bound to a protein (e.g., the oligosaccharide chain described in "FEBS
LETTERS Vol.50, No.3, Feb.1975"), or a oligosaccharide chain having one or more sugar deleted
from the non-reducing terminal thereof, which are the oligosaccharide chains shown by the
following Tables 2 to 5.



Gbb | f; [0069] Table 5 14 25 [0070] I n one
preferred aspect of the present invention, the oligosaccharide chain
structures of the glycopeptide of thelpresent i nventi on are honbgeneous. As
used herein, oligosaccharide chain structures in the glycopeptide are
honobgeneous, neans that the glycosylation sites in the peptide, as well as
t he typdomﬁindlng order, and binding pattern of each sugar constituting the
ol i gosact¥4Pi de chain are the same when conpared between gl ycopepti des, and
nmeans that at |east 90%or*more, preferably %% or nore, and nore
preferably 99% or nDre\@Ilgpsaccharlde _anggtructur@ ar%\honngeneous A
gl ycopeptide having h ﬁpgeﬁeous ollgosa harede chai ng; grezconstant in
quality, and is prefe[ Fh parti cul arzfdr f4 el ds of har fjaceut i cal s
manuf act ure or assaystTheSproportlon of hon@yeneous ¢ goSacchari de chai ns
can be nmeasured by fQL exanpl e nethodséégploylng HPLijcaplllary
el ectrophor esi s, égd NBSS Spect &dletc [007£fé~c§ In the
present |nvent|on ol i gosh tigenic GP-1
anal ogues are, e. g O|Ig® cchari °€ha| ‘3 P-1 anal ogues

g ded anti geni

L o?
HO
: wd
. 35%%

manuf actured in %ganples 1"to 4 dgg?qlbed b /%M/ Specific y, t hey are:
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(al) a oligosaccharide chain added antigenic G.P-1 anal ogue wherein Gy at
position 30 is substituted with a disial ooligosaccharide chain added Cys in
exendi n-4 consisting of the am no aci,d sequence set forth in SEQ ID NO 2
(Exarrpl e 1) (SEQID NG 6); (a2) a oligosaccharide chain added antigenic

GLP-1 anal ogue wherein Ay at position 30 is substituted with a
hi gh- madrﬂ % type 5-oligosaccharide chain added Cys in exendi n-4 consisting
of the aAPfd acid sequence set forth in SEQ ID NO 2(Exanple 2) (SEQ ID NO

7); (a3) a oligosaccharide chain added antigenic GLP-1 anal ogue wherein
Arg at position 30 is Substituted wkth an asi al ool i gosacchari de chai n added
Cys in liraglutide congj sting of .&Hg am no acid sequence set forth in SEQ
ID NO 3 (Exanple % $(8EQ ID NOt»jé)r* (ad) aeel i gosaccharide chain added
antigenic GP-1 ang ogtge wher ei p%&r:g at p@; ftion 30 is substituted with a

di si al ool i gosacchag% gchai n ad £ys in" oI r’égl uti de consisting of the

ami no acid sequencéi §et’v forth i ’SEQ | D :3z(ExarrpI e 4& (SEQ ID NO 9)

(a5) a ol i gosacchar de chain a%gé%antl ge oc aLp-1 e wherein Lys at
rposition 20 is, s Bati tuted vifhe §i aleo®l i gosaccﬁ | dguchal n added Cys

in BI M 50177 conibstitag of th=’ar’¥1° aci & qaencesg (fgrth in SEQ ID NO
18 (Exanple 5) 4 SEQ'I—D NG 21) [0072 { Mang® Y&ct uri ng Vet Eods) The
ol i gosacchari de fhai n added anti gem oGLP—l anal oguegpf fhe present
i nvention can be manufactured by incorporating a ? COsyd ation step into
peptide synthesis methods well-knowff to those ski d &m the art. A nethod
that utilizes the r%\zePSe react.izon gf enzymes_ represeﬁ%ed by
transgl utam nase cai aI§o be eeﬁ_ﬁp’l oygd for gl y«elosyl ation, but a |large anount
of oligosaccharide_eHaizs to bez:added wi [ 2be§?«necessary for this, causing
probl ens such as pﬁ i f@atl on °§,ﬁ erzt he f kbl st ep beconi ng corrpl i cat ed,
and positions for iAg ol i gosacch&ri de ‘?ﬁh’al ﬁs and ol i gesacchari de chal ns
t hat can be added com ng Illﬁjﬁaed etc. Bd theref ore, ‘aﬁthough this

met hod can be e%ﬁed for*z faklrscal e s? t hesis for ass&/s etc., it may

not be practi call | ar ge:i @al eﬁb' cuf acterliTigs f or pJg euti caI S
manuf act ure et c3E[ 0073] gg¢ AsbEneci fiLs arrpl es“af s npl e
manuf act uri ng thods for the ol i geRacchari d&¥€hain ed’ antigenic GLP-1

anal ogue of théspr esent=inventi on, ¥her ei n t he - manuf ¢ tur!i ng net hods are
stabl e methods for oi ggsaccharl de chain adde®: antigeni c GLP-1 anal ogues
havi ng honpbgeneous; o} i gbsacchari de ¥hain st rugs ure ggf f,ollowi ng are

exanplified: a neth 3d for manuf £uej ng o} i oiac?«? ai n added
antigenic GP-1 an@,agug by usi ﬁgboﬁ gosaq ara d ékﬁhaf‘n gdded Asn as the
n added ani s %@ d angd gpéﬁ i ng wel | -Known pepti de

ol i gosacchari de ch
synt hesi s net hods 'é_a ch as soli d asSe syntd eS|,.s and | i qui d-phase synthesis
(met hod A), andpg 4':‘ od for fact uri n,g;r ‘ol i gosacchari de chain added
anti geni c GLP- Epgrhal,bgue by eacturl peptide having any am no acid
of the anti genig E»*GLP—l anal og substlt edE th COys accqQrding to a

wel | - known peptj e synt hesi s net hod, ant® K&naddi ng a oldgosaccharide
chain to Cys %/ chem cal synthesis (rret hod B)"‘:Further <aumat hod for

manuf act uri ng ol i gosacchari de chain added antigenic % 1=~ana| ogue by 26

bi ndi ng ol i gosacchari dedchal n added=Asn to one end of he’vl i nker, and then
bi ndi ng Nhydr oxysucm nig acid L m—dyr' groups t ood he ot eﬂd of the i nker,

and reacting the i/drﬁxysuccio i C acl d 3@5!1 dyr. group 2th the side chain
am no group of Lys fey Que of tFf € anél gerube -1 ana— ue .(nethod Q) is
shown. Referring t'd’tzhe@e manu cturJng mfhod’s EL gé $Eled in the art
will be able to nmanfacture var;(’Ous "ol i gogacc haenﬁadded antigenic
GLP-1 anal ogues, aﬂﬁ the oli go’%”e}gcharl dez%hai n ad H anti g8hic GLP-1

anal ogues obt aigp Sa manu§ tdrl ng mst%o theggof are &gy useful
especially in t °phaf‘ Ceul -eal s manuf actgtgF i e‘ld [0074‘] These

nmet hods A to Cfean al s¥2be El?rpl oyed in a contigation of two. In the case of

smal | -scal e sgﬁfhem s e.g. for assays, it isgzal so possible to conbine

ol i gosacchari des chai n el ongati on reaction by 8%transferase with the above
met hods. Method A is described in International Publication No.

W2004/ 005330 (US2005222382 (Al)), and nethod B is described in

I nternational Publication No. W?2005/010053 (US2007060543 (Al)), the

di scl osures of which are herein incorporated by reference in their

entirety. The manufacture of oliaosaccharide chains havi ng honbgeneous

ol i gosacchari de chain structures enployed in nethods Ato C are al so

descri bed i.n WD 03/008431 (US2004181054 (Al')), WD 2004/058984 (US2006228784

(A')), WD 2004/058824 (US2006009421 (Al)), WD 2004/070046 (US2006205039

(AO) and WO 2007/011055 etc the di scl osures of which are here| n

o Y e Y o o ‘.l__ g, F A/~ AA 2 1 1 r



27 [0076] The resin having a hydroxyl group may typically be a
resin having a hydroxyl group used in solid-phase synthesis, and e.g.

A no- PEGA resin (Merck & Co., Inc.),,,\Wng resin (Merck & Co., Inc.), and
HVPA- PEGA resin (Merck & Co., Inc.) etc can be used. "I'n addi tion,
when the Gterminal is to be amdated as in Ex-4, it is preferable to use
Ri nkAm d@9¢GA resin (Merck & Co., Inc.). The Gterminal amino acid of the
peptide E&if e anidated by cleavi ng this resin and the peptide with an
acid. [0077] Any amino acid can be enpl oyed as the ami no acid, and
can include e.g. the natural amno acids gerine (Ser), asparagine (Asn)
valine (Val), |eucine (ldeu) i sol euci ne (tl e), alanine (Al a), tyrosine
(Tyr), glycine (d y)’\ | gsi ne (Lys),- \{ gi nEne (Arg)égﬁl studi ne (Hi s),

aspartic acid (Asp)vJ al gtamc aC|d d u), .gI ut am nt (Gn t hreoni ne (Thr),
cystein (Cys), nethi Eni ge (Met), IaI a.nl ne try. bphaﬁ (Trp), and
proline (Pro). [O0O7 3]) “ Li pop rot ecti veLgr ou@s can i ncl ude,

e.g., carbonate-ba
9- quorenyInethp
benzyl group,

o ami do- basg prot ectlve greyps etc. such as
ar %nyl (Frmcg t - butyl oxgﬁg‘I Qnyl (Boc) group,
'gi]r , all yﬁyc %%gyl group, Eiaacetyl group etc.

For introducin ;&_aﬁxll’po ilic prégeéctivefgroup to an B o0 acid, for exanple
for introduci nggan Fnoc group, troduct On can be car®§ed out by adding

9-f | uor enyl mettHy! - N- succi ni m gl car bon&) e and sodi um B car bonat e for
reaction. The ér action may be perfor med af:’\co to 50C, prégi‘\er ably at room

t enperat ure fOTm out 1 to 5 hours. [007@;1 The &géino acid protected
with a |ipophi 17 protective group used may al so be t hose .commer ci ally

avai | abl e. Exanpl es cang ncl ude Froc- Ser, _Fnoc- Asn, FrocgVal , Fnoc- Leu,

Froclle, Frnoc-Ala, Frnocylyr, Fnoc-QGy, Frro{: Lys, Fnog- Ar@ Frmc Hi s,
Frnoc- Asp, Fnoc-Q@ u,rlfm & dn, Fnoc- Thr-‘i rg)c Cys, 35 , Fnoc- Phe
oot

Froc- Trp, and Fnoc [0080] K Vel | - ydrati on

condensati on agent Sgp g 1-nesityl ersf.:l:’ionyl 3-Iy % ro- 3:, 2,4- triazole
(MBNT), dicycl ohexyT ar l§€)dI i mde (DCO) kg and dii soprcepyl c& bod| i mde
(DIPCDI) etc. can I errp‘l oyed as the eﬁjt erificati @ | catal yst. The
proportion used; { Am no aci ¢ d ¢¢ he dehy .gondensati on agent
is 1 part by E g%lﬂ e forrrerf etypically : tOo\?)ﬁ)arts by wei ght,

preferably 2 t of ‘part skihy wei ght “the latter. [0081$°=

Esterification yfeactl on.34's preferaply performed by for; %xarrpl e placing the
resinin a solxgd phase &6 um, vvé ing this resin vvlth (.sol vent, and then
addi ng the am ﬁ@.oam d sol ution. sol vents can i ncl ge. g. di et hyl

f or mami de (DIVFj—:g,z‘Z propanol , and @t‘hyl ene chloride etc. °°$o| vents for

di ssol ving the am no acid can include e.g. dinethyl sulfoxide (DVSO), DN,
and methyl ene chloride &c. The esterifi C?I on reaction way be perforned at
0 to 50C, preferably at ioomterrperature @r about 10 minites to 30 hours,
preferably for about:i5 #rinutes to 24, hdurs [0082# 3 § It is also
preferable here to" cfetyj,ate the unre tedrhydroxy rou@ on the

sol i d- phase with ac}ec ganhydrl de etc.: “or',icappl ngéb"[f008

Det achment of the |FpophElic prot ect i Vi grz‘Hup can bg performed by for
exanpl e treating with a Dase. Bases cg i ncl ude e. g»'e- pi peri di ne and

nor phol i ne etc. s Rr ef er abl y, ?Egj out ;i ' \prg,esence of a

sol vent. Sol vené‘gG an | ude e. g% eDVF é)k? ' | etc. [0084]

The ami dati on el tign” Qgt ween the,Ef eer ani no goé’up a’ncf he car boxyl group
of any am no ack havi ng +f he am n@r(agr oup ni trOQEn pr ot ee‘g"ed wth a

i pophilic prot ctive gﬁ&up is pegferably carried out i"Af *the presence of an
activating age and a s,zoj%‘vent [£885] Act i vatlgﬁsagents can

i nclude, e.g., gk% 8ycl ohe carbooﬁvrm de (DCC), 1-ethyl- 3e{:3-

di met yl ani nopr op$ ) car bodi% ni de hy’c?r&ochl oride salt (WsC/ HCQ),

di phenyl phosphoryl azi de (DPPA) car bonyl di i m dazol e (CDT),

di et hyl cyanophosphonat e (DEPC), benzotriazol -1-yl oxy-tris-

pyrrol i di nophosphoni un(DI PCl),b enzotriazol-1 -ylox y-tris

-pyrrolidi nophosphoni um 28 hexaf| uorophosphate (PyBOP),

1- hydr oxybenzotriazole (HOBt), hydroxysuccini m de (HOSu),

di mretyl am nopyri di ne (DVAP), 1-hydroxy-7-azabenzotriazole (HOA),

hydr oxypht hal i m de (HOPht), pent af | uor ophenol (Pfp-OH),2 -(1H -benzotri azol -
-y1)-1,1,3,3 -tetranet hyl uroni um



hexaf | uor ophosphate (HBTU), 047 -azabenzotriazol-1 -y1)-1,1 ,3

, 3-tetranet hyl uroni um hex afl u orophosphonate (HATU), -benzotriazol-1 -yl
-1,1,3 ,3-tetranmethyl uroniumtetraf)uoroborate (TBTU), and

3, 4- d|hydro 3- hydr oxy- 4- oxo- 1, 2, 3- benzotr|a2|ne (Dhbt) etc. [0086]

The ampunt of the activating agent used, relative to any am no acid having
t he ami N80t oup nitrogen protected with a |ipophilic protective group, is"
preferabl®€? to 20 equival ents, preferably 1 to 10 equival ents, and nore
preferably 1 to 5 equival s. [0087] Sol vents can include e.g.
DVMSO, DMF, and net hyl ened oride etc. The reaction may be perforned at O
to 50C, preferably at rookhtenperature for about 10 to 30 hours, preferably
for about 15 minutes to 24yBours. Detachment of the |ipophilic protective
group can be perfornmed a% fbove. [0088] It is preferable to use
acid treatnment for cleaving the peptide chain fromthe resin. Acids can
include e.g. trifluoroacegjc acid (TFA) and hydrofluoric acid (HF) etc.

[ 0089] In this S , an ol igosaccharide chain added antigenic G.P-1
anal ogue having th@ sl -.\te»lﬁlon substituted with oligosaccharide chain
added aspar agi ne c&fpgi 0Bt A me

A i gosaccharide ch Q&dgqg'%&n
The ol i gosacchar i déx ghalﬂnaddei
manuf actured by a hod firS
subsequent |y addi an ol3 gosae“
conprising Cys at-f e posrtlo:

“synt hesi zi ng a peptide chain, and

ari de chain. Specifically, a peptide

0 whi ch the oligosaccharide chain is added
i s manuf act ured of85- i2d- phase synthesis, |iquid-phase
synthesis, synth y Q6||S T gd separation and extraction of those that
occur in nature et zv E, t he oligosaccharide chain is bound to
the peptide by reactlng ﬁﬁé hal oacet am dat ed conpl ex ol i gosacchari de chain
derivative with the peptide conprising Cys obtained above. The above
reaction may typically be performed at 0 to 80C, preferaby at 10 to 60C,
and further preferably at 15 to 35C. The reaction tinme is preferably
typically about 30 mnutes to 5 hours. After conpletion of the reaction,
this may be appropriately purified by a well-known nmethod (e.g., high

per formance col umm chromat ography -(HPLC)). [0091] The

hal oacet am dat ed conpl ex ol i gosaccharide chain derivative is, for exanple,
a conpound where the hydroxyl group bound to the carbon at position 1 of

t he conpl ex asparagi nel i nked, ol i gosaccharide chain is substituted with
-NH (Q0) - (CH7) , - CH2X (whegu§1)<|s a hal ogen atom and a is an integer, and
is not particularly lim

fied as long as it does not inhibit target |inker
function, but preferably iwgl cates an i nteger between 0 and 4). [0092]
Specifically, the hal oacgkam=ni dated conpl ex ol i gosacchari de chain
roomtenperature. After cow
can yield an ol i gosacchasi¥
substituted with ol i eosap
ol i gosacchari de chai/
ol i gosacchari de chai]}
invention, a step fyl
Such step can be pé&rfo

pepti de conpr|3|n:,ty% ste

before or after t -gglycogglatl
A i gosacchari de €

,arlde chai n added Cys. [0093] When
Adde] flutide is manufactured as the
.sdequﬁt enic GLP-1 anal ogue of the present

PR in a ﬁ' y acid to the Lys residue is perforned.
g;gxanple reacting Pal -3 u(0Bu)-0Su with a

f adding a fatty acid may be perforned
ostep. [0094] Method for Manufacturing
) eptlde (Met hod Q) 29 Thi s
met hod in usefulg the—antlgggtleLP-l anal ogue to which an
ol i gosacchari de dﬁ? N is ded coppEi ses a Lys residue. First, a
peptide conprisingd¥ys is nuf acttifed by net hods of solid-phase syntheS|s
| i qui d- phase synt hesi s, thesis by cells, and separation and extraction
of those that occur in naEEre et c. Next, glutaric acid is bound to
t he ol i gosacchari de chain added am no acid. For exanple, the
ol i gosacchari de chain added am no acid is dissolved in DVMSO solution, a
solution of glutaric acid-EDC m xure in DMSO is added to this, and stirred
at roomtenperature for one day. After the reaction mxture is
appropriately diluted, it is fractionated with nol ecul ar wei ght excl usion
gel chromatography etc., and an oligosaccharide chain added am no acid
havi ng glutaric acid bound to the a-am no group can be obt ai ned.
Then, to the solution of glutaric acid-bound oligosaccharide chain added
amno acid in DVMBO, a solution of N hydroxysuccinic acid imde in DVSO and
a solutlon of EDC |n DVSO are added, and after stlrrlng at roonttenperature

r ~ 1. e~~~ " . T 1 _,__I o A N .
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By substituting the amno acid at the desired site of the antigenic GP-1
anal ogue with Lys, or substituting the Lys residue conprised in the
wild-type antigenic GLP-1 with anothey amno acid, it will be possible to
obtain an ol igosacchari de chain adde Sant | genic GP-1 anal ogue having an

ol i gosacchari de chain added am no acid bound at the desired site. According
to met ho@o®] when glycosylation is to Lys conprised in the wild-type

anti geni c GLP-1i cen@tfegedeispearr! dleipgomamctrairi, de obpatahadd edingtrirgestdf¢the GLP- 1

anal ogueglhavintige phibe gement frepriodereshomegensee ads 195é haieindokigpprechandr @ivSo be

obt ai nedstr tewgaphe(a\wppw ¢ homogeneous, mippss BpY tiroByreBIRAPT titsS Brhg REPidided
ant i geni eelasphe e RIGt aflch%‘“ ?ae%aétﬁ’fn qf ﬁ%‘é‘rﬂ‘gabﬁoqii%fém@l_thf T‘gat‘?f?}‘é‘i‘d(e
ol i gosactRArTUES Haf | "'&(fd H‘“ ‘g‘é‘ﬁ/ C‘QESIFS‘ g é?Ffwg ot ] ¥’ U5t ISTBOTE:

i nventio § lPegrsé"I’ ?{8’ "I PIEERP Y| %’ﬂ%ﬂeow ﬁhaﬁll [0 $ atﬁ“ef ﬁ5t of the

avin mO (%) OXS l osa h Onstant ln
natural FOR& Y8 V"? ‘i or

. and IS re dlfl ul T 1el celitl marnufactire pPr

hi gher ¢ 3" s o%:i afd" @E?’“ iasab‘?ﬁbay%?a@qpﬁg odg-l@%pl mgﬁﬁe@char'de
chai ns added ¥ 9;0%5&3 Y Y mrﬂa@;sﬁ%ﬁ ILES referre

“non-ol i ggsgcchari de chal n added antigenic G.P-1 anal ogue ") [0096]

"GLP-1 acti Vi ti'thelds8ic hvERDHE pBefdrRd liddadcthatlfic @hih a@fed RIMESHOGDBI GRloga&t | Vi ti es
wel | - knows, £Qrolidskcllaridk Bhadiglidéd DgdhRk GLFODchaBloite ameuisdaRRl B FxhmgesalCbidon,

GLP- 1 i sdkamambdgavy.have, e.g., islet actions such as insulin excretion
acconpanyi ng cHvBfisyinttgstes | nduction, islet protection (apoptosis

suppr essiadn}, oligesdechsidet chpn cldilddesngibingn GLBﬂdalebogweawam@n edy iat pagtidanod issuch as
appet i t esubstpypedesidh otisialgadmbyagiberide shdimaddedypys ip ptzdlsﬂppmse@sa grihe asmncdcidoni n
excr et i ofeapmenst fosinin SERJDAH?: di(Bproted ¢ {IESWPAD1%n upon i scheni a etc.

Accor di niy 2 Eemaghede dhpip yadpedf § @rtlsermCoGéPtl eﬂaloaue ah%relafGlpwwa‘il PE &

activiti B9stErhyEe bgh-rrueE-tRe - ‘d‘r%%sac #Ho é@&%cbsemﬁé%ﬂgﬂr“e‘d“ ‘i“%@f means
wel | - knoWﬁ alfldof“%ée “%‘R‘? 3ef fagh i EPH 7) SEQ IDNO: 7k among
,[GHE- ]I’-regcszfﬂbél ttci %}"};C Ersségg%%gc rlcailé: é" dlvgby raofutlg g CA%B%? Sel%?%%gctedgbiufjigng
D
m CF) | Ofgeg 10 sacﬁl%arlde haif} | a3 almuco Lgl 1%0'0123 \\Eerggrﬁ SI Ve sxﬁ&nt P in an
ora g u t% CP\\I%h a dlS elool Ssta aride chdin a Iq B&& c% ilhéq 1in fcgdel n
conpri se§eq§ £ pbf IéPN : qE§a RIS? | se | n ucose and the
reducti on, 2959 h décé?ﬁﬁ adidl B édlcc 180, aﬂaﬂ)gﬁehe\'/hQElﬁSI?}@tat SpBﬁﬁ('mf bead i On

bl ood gl g&fbgaae SRR, 855 Ao ALk hBhe biRindRlaebCil & BXE301 PL cJneifiBk 0@ thel Sni@s ' "bi 0od

gl ucose LQyehide RCHHIORSEQANNA19at8beASEQIV MDY e5Si NY act | on in OGIT may
be referggeto as "blood glucose el evati on suppressive action. 30 [0098]

Bl ood gl @Qgﬁ@cﬁﬁwaﬁ&jsﬂg activity by OAd T can be determ ned by measuri ng
bl ood gl ucose eheligbdaarinarkid piiresigédant g IGLPH ICaalague of te pescheidvestigeatan bd=or
exanpl e, nfahufsturedabyt ieGtpocaning @ ghdosystiadngpnins tpeptiid syrtheps oethbdsydicknowatni ght |
and gl ucdse sidkubitorer A oetadd tatativenibs rerecre@gomifivotyess feateeanted BY 5gd- gl ucose
in mce \iulamimjesen tlsobn dnipoyediiorn gliveosiasion.ont oereghmepsel oligesacchandaghansif at

about 30 beriasist exsll &k trepesaginton tit. reatsingrprobieie 1R As SWERYendEr &8sl e bl ood
gl ucose @ea@mnes;smdgaraét%ﬁosﬁpn% foraddjnigpigesacchaiidy geine 4ad pliegspaEnSrARiBRNi ¢
GLP-1 anal}abfjt‘]é’e adged pecoayng limited gl pprdnibersiare; MY O‘Eﬂhg:b‘gr’glh%ﬁaé‘é’e? PRYFUPes after
adni ni st F&Ef-ale grnhasi ek assaya - c‘bﬁﬁar"i"hae Pracegl 19F &6 ?jFEld‘Efé‘ g o

nonol i eo§5%f@?fa¥‘ti°éllém€ﬁ§?°ﬂ“’aﬁ‘tied ant| genl c GLP-1 anal ogue is adm ni stered.
[0099]  [0073] e ot her { E m.nistration dosage
of when the saﬁé 58 ‘?xa‘BIP eso? &g 8@%“’ g r\’?%lgci 0 Orsh r %‘?%clcvaéjtheic N i s

COI’lf ir rrea esen 1nvent10n Wh arc f t he

ama e QI‘ &S a ues
ol i gosacéﬁ‘? Ff& anal m added. th Sdgds éwf % eg’lf)d t1E B 25 Bhhe

I nventi O%l] 0sa ha%dgélhq n43s8 IlthFI%E G%i‘qqp;l@oue% 1 oo%Eos M-k §ﬁalilfaatdh&rl§5ng§

non-ol i 991?3&&%} CLQQ chal aad@ai a@fatawadahﬁg Hendw PRV OOU SN AN UnHEs such

adm ni st rat,0n,at QlhLRSAE GRAIbI& hdkh adderd A NnigdenikodGePmimanakiague
yield t h%l@@ﬁ@ha@h@@ﬁi‘lug Ia&&@%@ag%ﬁlme@sls hdGeaChy @RnufidhRinBla0ngig! eRg any

Suppr essiaRghoatH oWint }(ntﬁf&m@@lel ehd@esasahadd e G adcbrdagdedweankioye Ipb;ﬂldG_ P-1
anal ogue gshck9nkabd .8f théhadingn ol dogomas ehasih deCye bathemaddgothantingbod B). GLP- 1
anal ogue.Fuft00hethod for manuBtioad gigoieaderids ppn esei ngtigoki Gif-y auddigag brib/ db

m ce can be determ ned by neasuring blood glucose after adm nistration of a
test conpound to diabetic mce. Blood glucose after adm nistration of the
test compound is neasured over tinme, and if for exanple, blood glucose 120
m nutes after admnistration is lower than at the time of adm nistration,

bl ood gl ucose [ owering action can be confirnmed. For exanple, sustainability
of bl ood glucose | owering action can al so be determ ned by neasuring bl ood
gl ucose 300 m nutes after adm nistration. [0101] Even if the bl ood
gl ucose suppressing activity is |ower conpared to non-oligosaccharide chain
added antlgenlc GLP—l analogue |ncrease in blood stablllty can conpensate

NA NS o o o e~ N oA

for 100 & dmd



The ol i gosaccharide chain added antigenic GLP-1 anal ogue of the present
invention also has a blood half-life of preferably at |east one hour, nore
preferably at least 3, 5, 7, 10, 15, ,gnd 20 hours, and further preferably
at least 24 hours . [0107] The ol i gosaccharide chain added
antlgenlc GLP—l anal ogue of the resent |nvent|on is reduced.in i
ant i eenib¥d{nyg HE&P °t gpaton adds % h@ﬁ&lﬁfﬁb d”%ﬁ@ enlc
GLP-1 a T‘rgr’g‘ﬁgc‘ =01 Sﬁro “’t??t ﬁ‘? ’ Z:glé és‘:%xi; uated by
es

ou e 51de am amm QTOLI 1

an

reSAJue O
sensi ti éﬁ )15 sl wn Re{%e u?‘acturmo ds t wﬁ;l b
anal ogu O&n’{lﬁnmé% bg%%ﬁ;‘ﬁ Eéc %dg il nfl tnlcg%'ibq esa% ogue, and
measur i Qﬁlg E&Q&Qld@r&l& nﬁg@l O8HE 1 ahhi, yob [nk&and maﬁ@fg r{ﬁgcxﬁetﬁdag
conpar i ek LA ery useful espec I 1rﬁ ﬁ@%’c&lt&ﬂs HInu?ab@reQieldgosaCCha“ de chain added
anti genijgo#d-P- 1 anal ogue of the present invention is reduced to preferably
about hal f or Thes seth®I Loty @f ekt yhpayadih a@aebikdibs 6F t@b. In@eScasea@nemdilr t her
pr ef er abkale ap@idtis 013€ fof Uaka{seht, is GBBPAsEde to0cdnibéne Ndigesatdharats adheih aldngkeiot hai n
added antdcg@nbg aGisfiragen adto ghee abdvO IBjod{. Phdethmic autsi dxadrib&h rirp sérbatioms)
Phar mac eublicaadn Mo NReoD4/005 B9 (D6 PI042 23R §Y Atl heand Inietpod B acdraaribetbin dhanavosatided
ant i geniRubi@afen] Nan#HG018953t AS2P786R 1D (PhN-e it | dnglostisest ple whigh iateehireigr edi ent
wi | | novindseporiéss cyj tgsgpnce in their entirghy. p e meéh%tvrealf Oéé?ﬁfé%%“tdif Gha"édﬁt”ag ni ng the
ol i gosademagdenss @h%?ﬁ%daaéredlaerﬁm ‘éfPﬁ nRlpyeq ing P%*g 55*?
i nvent i ofOA3/0p%a! 620 &F'Ae‘dl 2G0d/0g ?%é@tfiz\()‘e@ 84 th ]e}s W0 ff‘ Q/enti on
of a &¢U§2@é@(§€@g(‘\ﬂ)s +R2004E SHUPI00eP AP ) IPYP 1987 RHEwn 0" var i ous
actions O?.}? EIHE VBT DTEP MSUROHFSRASEE AT RPEH TS t hese actions. For

T .
exanpl e, et od}}ars\/lanu rc]tu}cl Q) oth COSe Rttién%c EX q’%!nalot!% lgletlhg HC“ on in

bl ood gltito 553 oy 1S = S ASE. . SUPpYy essi on
of gaSt r Ihfs a\l;]neg erh;ﬂiﬁr? td E@jaccmﬁd% hatryaddédl“!i%;aéﬁlé soﬁmgjangzﬂ%glg\lvc and/ or
| nt est I Q&rgﬂtl 01% Sfedt sqwhaxf'ﬁgq h§d1'9>8ﬁi §%§d QR carfbgﬂﬁj gx'oﬁ'ls 848 @9 28l SO been

found ACCRL hido gl keob &l ﬁ%@ 'W?tﬁaasf?ﬁ)phﬂ@ bielEtiveCarBup are subjected to
non- i ns %kﬂﬁd@&ﬁ@%&& dltﬁpeisesslnu\llh@@mm grdp WittoBerdSRNAARS acli BRRIREd

cer ebr al wigt § aképn(liS @eotdchicLEBR, is@NalndRuioh Gakv@Na MR Q84s16 FDekedinpd, Ehemdi C) |
myocar di ghirok g bi tBdredis 8 thatadbna loome thenbid o @tréaorni\E:GficABb 3k uby
Ef endi ¢) ) mhapbihylic(psetitertraipnatht estabbtBud is dichadno ¥4n 9 &4 8698grby. Ef endi ¢) ,
functi on@l THySRepsina, grouprdnt ald exrborylegbipnesang \aniooael (aeg thatemnatdupnal
Publ i cat nigsgeVBo88LEUDGipoyhilkef remelitieg growrrde sugfeetd tb pansypinasecaini on. The
phar mac e@} Tieabow diprasic plogatceruaistichget ool 4 frosaeoteeipde chai n added
ant i geni ) By Rptatiapdicobure stsps Bhendpegentor maipdimes onpeaidet Hangewibeeof ayr edi ent
i s partiouihagddy liekeddederhoe hfvare thevisrimpgung on preendrind bryingfa fFieABECEEUP#Ad nor e
par ti cul te pthsr epdis plyaiggdf ecti ve for prevention of type 1 diabetes and therapy
of type @) Hiabet pptidqigyipgihe desired amingpdd %Eﬁ?ée C&hﬁ? ﬁ‘é@éﬁﬁqyéﬁfwl%ﬁiﬁé‘?t ionis
manuf acutiedt ¥t o an or di par phar maceut i c 03| ion form by enpl oyi ng
typically used“dfceP e\)n eéeh%h C%Péj;‘ }i‘i‘é‘ﬂ‘? §hg§lhﬁ §:§f‘m¥t‘l“ ;ﬁgahmlf]ffa (§ el Bnt s,
bi nder s, W?P SO Otec i rFf f‘é Fe SR f% - ’% i égsc Jony “{% ofand

1

| ubri canih group nroqen Ve

such alsparaome K@?on and Ct y rox E§ gajhec

tablets, olﬁrosacc%’arl IRed Rir REN3A Q%Ialr%gu SI ons gr anu

caps ules, s Uppﬁ%ﬂe&\QF Iaf?e? 'ste]§1 o'r Qﬂte? !:agﬂést&;s ) a 1*)1@} any number of tTrh@ tl@amunt of
the ol iggsacehald d@ 2ChabAcadardnant Jid&Nhparbdik Aava@adh@d%oogmw ginBg@sent

i nventi 0&0&856 Anethobiid H6eRRaLRS @l&nb%?d i QIPES ink e oflaS 2R ai@hdvirgul arly

limted, ya 1nG%Q)u ﬁltr@%@grb%cﬂe@-thﬁh){hﬁﬁjhﬁ@ ﬁ)@:ctfl\re(}muﬁ th &@dsa&ﬁlﬂﬂ@ chdif cdnS
typi cal | y. Ruef£hablge.to contain 1 to 70% by wei ght of the oligosaccharide

chai n added ant-@&NinGn@3Rreps @N@IAYUR 2 0figdsirehapieseintadded ugatagianhdving thee

phar macegthing alous AIFPRS ipfotdidd whitl 4 liddphilic protective ghbi® ipbragloma énstebC 6l anceniposi ti on
cont ai ni pEd hfveeahd gRsAeEBARItdgnahatadaddediimphiigenicctivElgoup mialoogue of the
present timsenpdpode raging blgoacthhnde chaigragdhidendny camoralosapidcay dahbe olgaredai n ot her
active ingredi ahgrdindanthecdiposadcBaidb ehagnpldal/and avidc twthiperdilicprotestivehgroup

phar mac eistdegeled odopoOsTdianme gooptaad ifiswg (60 isperforaed impediaglyrteadiaéien speptiise

phar macebtvirgah otgyspdsiitd dinn edsiad efppragivr 2 e NoFimgwsere ORAPHiER: chai n added
antigenic GLP-1 anal ogue of the present invention as the active ingredient
can also further contain one or nore different oligosaccharide chain added
antigenic GP-1 anal ogues of the present invention as active ingredients,
and can al so be enployed in conbination with pharmaceutical 32
conpositions containing one or nore differenf oligosaccharide chain added
antigenic GLP-1 anal ogues of the present invention as active ingredients.
[0112] The met hod of adm ni stering the pharmaceutical conposition
according to the present invention is not particularly limted, and it is
adm nistered in a method dependi ng on various drug fornul ati on, age and sex
of the pat| ent, d| sease state, and ot her condltl ons. The met hod of

o, T o D T T o




The present invention also provides a nethod for therapy or prevention of a
G.P-1-rel ated disease, characterized in admnstering an effective amunt of
t he ol i gosacchari de chain added antiggnic GLP-1 anal ogue of the present

invention. [0117] The terns ‘used in herein are enployed to
describe the particul ar enbodi ment s, and do not intend to Iim't t he present
i nvent i off076] The term "conprising”, "containing", and "including" as

used ger glﬁ gl u&g@ﬁgép‘%ﬁ* h‘gﬁir%b%@gwﬁdm‘@%gee ﬁfegﬂégj‘g‘fgﬂ%}fyﬁ@niltggﬁp (‘:‘g?t ext,
i nt ends ! RN tr cOMFIRAThE S st e

el ement s$°-dRd- Adbers ,EG i) ‘Hﬁé‘é?kﬁoqob E eﬁr esenmg Qf i ItOst
(such as,co ééé\ on, erc% ‘E@ st CQIF‘ at oacé ! S@i&?j ¢ o 85c he JUnl ess

esiI] TN lamn f the pepfide: can be amidated
ot her wi sg\_ccﬁiahmpte;gr i anth@ 1d C%I Nyt Chncar AnrPsCi s terns)
used her ave e ‘same’ rmeani ng 10t hat broadly recogni zed by those

)
skilled I n t hea §rabniffaciiligh ﬁeeegm?&pagyhe Shitdhic@Nant B PAER QR thi AMER ainBR
bel ongs. ;JReARI(EE) UsSchoher @), vithl ee8), tlusiat (neuslialdiangge Qldnesimsgala).33
shoul d bg:&an$tyrledcas (BBY NGB! BYmidTRiAGYH H@ncma(cm)nasb c BEEIRG,
speci fi catb@n aid (G eluadnst temhNiedhint | @hls,cyansl @y, nadthibondbeMeqnst r ued
as i deal pme;dalmneemeewtwhyn {Top)nak preeanPrgs. [ 0119] The enbodi nent s
of the pieggnt invention may be described referring to schematic diagrans,
and i n case ofLisphépntotectidi zagyparm, indudeye. grasprboeatebapydes gmiloibased prvtpgdeat i on i n
order togmabdsew elckas Sdbgrenyipetheyycarbonyl (FmocTgrens tduglexyearbpivt fBocygrpugecond
may be ebkdyedr ety! esepp e8doyarbaseraetidnesy! Zeup %u@%“ﬁ‘?é‘é@g&l@ﬂlﬁlﬁﬁs are to
be r ecogPPEEHe SOUM WA BEFRGId) fRF FrapPls Jort HEACR A RImOC BRYB NFAdsHON S30cbey s e
sol el y f eAmiedi Qe oY iiHag P HYOGREMEPERERC PG SHE2REr 2nda g RocaloRn e, it s
possi | berP@ion eBEapn N3y bf BFrfoanedab o 38C-Frefabng TAm: GRS 1 39uh] ar 1y, to
descri be5<‘517 econd elenent as a first elenent w t hout depart| ng fromthe
scope of PR pr.esent |2g/ent| on. sent | n nghl on w |

be described iH¢ o fec w1ée/ ) ? hlhc protectlve g(()u u e may t he

1a v availa le Xam e can1 clud oc Sde e, -Asn IR <t \a mog-
D esent AEURIKLAN G E AU ypxlél WONS RS RECTS, wg PR to be
construe Gln tc éi { ?s é .,, dT e.ﬁ‘n?hq c l'es [0121]
The pres golnventl on w now be s eC| d’escrl ed as follows based

on Exanples,” byt downSdeARration cQﬁdelniam)rt %Glengsh@réetl%ﬁsnylﬁ{éﬁllw 3-miR122}. Exanpl e
1 - Synt hegdlé(l\&z@‘ml?Qﬁdv&lbmleQb@aﬁud@iasc@j o diigRsagehBsdigelcghBopIAgd e
Exendi n- 4. 95t RsNG edrification catalystEX THe $y0pbriies ugeddiobyheSHtiihdr1@sH snx@npl e 1
descr i bedelp@hw 4B Qatldd aDak is 1 Qart By BQgHt@5ihel Eem@epiybidiynay i Myghrhyweghtposi t i on
30 of therea&mbRQ t@f pats beGeignee thefatkx- 4 set forth in SEQ ID NO 2 substituted
wi th Cysjoodd. 0 ng and the bronpacetyl ated di sial ooli gosacchari de chain
shown by the f Bitdrifivdtiog rehgiomid meffradly pfsmédbyCheaxioplt pi@ong the tegin)n 8®liy wer e
react ed pimsd @QunmiViveshahigung phosptad ®iveutf firsl thepHdding therechi® geid solution. Wash
tris-car boweyetday liphds plsi deethyl frirmarhidS 7IOMF b r2-pyerandio and, methylene caplodHERIO HO |
Hr c)- HOSelHSitsBor dissolving the amino acid can include e.g. dimethyl sulfoxide (DMSO), DMF, and

methylene chloride etc. The esterification reaction may be performed at 0 to 50°C, preferably at

room temperature for about 10 minutes to 30 hours, preferably for about 15 minutes to 24 hours.

[0082]

It is also preferable here to acetylate the unreacted hydroxyl groups on the solid-phase with
acetic anhydride etc. for capping.
[0083]

Detachment of the lipophilic protective group can be performed by for example treating
with a base. Bases can include e.g. piperidine and morpholine etc. This is preferably carried out in
the presence of a solvent. Solvents can include e.g. DMSO, DMF, and methanol etc.

[0084]

The amidation reaction between the free amino group and the carboxyl group of any amino
acid having the amino group nitrogen protected with a lipophilic protective group is preferably
carried out in the presence of an activating agent and a solvent.

[0085]

Activating agents can include, e.g., dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-
dimetylaminopropyl)carbodiimide hydrochloride salt (WSC/HCI), diphenylphosphorylazide (DPPA),
carbonyldiimidazole ~ (CDI), diethylcyanophosphonate  (DEPC),  benzotriazol-1-yloxy-tris-
pyrrolidinophosphonium (DIPCI), benzotriazol-1-yloxy-tris-pyrrolidinophosphonium



HO1 ,,OH--e Ho HOHOL HO .3_ ., ,\ ..... OHO ::-...... 70. \.,, HO -
1-,"--ja -T.\ V This was directly purified by HPLC [ col um:

SHI SEI DO UG 120 (C18, 5 um), 4) 20 x 250 nm gradient: solution A: 0.1%
TFA-wat er, solution B: 0.09% TFA/ 10% wat er/ 90% AN, 8 m /rnin; solution B 35
-> 50% 20 mn |inear gradient], and an oli saccharl de chai n added

exendi naeralppraghoghyte afP YO8 t | b‘fiir%“@beﬁ¥°t’é%?é‘ﬁd 119 s@ﬁwwmr@aﬂw EHOSH).

di si al oo}’ Hélaleem’aﬁwae( HaPh _ddoge ézaifsm@ﬂ tgfimide
C271|_l42 ex O ?_rﬂ?he S(%H}: }izga)trfl ?1 1 m?) tramet %E;Ogyrﬁd
6Q£}94H33) %A} nate d —benz 1azo -Eyl- @fr tetra uBI(num tetraf}tlm(ogga D NO
7) [8 (Ja lvcﬁfe /& Oxo ht es1 1azil—_lxél e 1 descri bed bel ow ( SEQ
IDNG 1 3[%6 aﬁl%hlﬁiq)? tl‘QeaQL\Laq gﬁ%}ﬁl 134 Qel)(nv@tto 919551£th Qc1§ga\gﬁg tthpgmgmm no acid
sequenceyaf, H¥sdn %%tecte@r\tuhl b Mip ppm@Qve Zrovp, §tﬂr$féﬁ1‘tﬂd 1Wotdd %ﬁlleﬁl’fs ng and
t he bron@&@myh&tm@qml@md gﬂslaﬁ@pham ¢1edéqnivebewn by the follow ng fornul a
(b) syntjoesized by Synthesis Exanple 2 described below 3.9 ng were reacted
in 35 MM sodi wsivphosqphadele b.lgflT)MSO,[Ib'MF,. @hd atathylEnedNloride etc. The reaction may be

tri s- carpeyet hyd phosphpiatrablylar ravkn @hp8#iGeffar abduthiOun SO meas tirderably for

Thi s wasabditriéatimyespo 24 howed DerackiRenCof the llipephilic SritSEY DDoUG20 BOp{rdt8sd & p. m) ,

4) 4.6 .3bo®50 mm gradient: solution A: 0.1% TFA-water, solution B: 0.09%
TFA/ 10% Wed8er / 90% AN, 0.7 m/min; solution B 35 -> 50% 20 nin |linear

gradi ent], andtamnredirabos aecivigr redeenifay fleaing & nentidadhan from Havestig Adid; at

posi t i onca3@metyfe %8(éﬁblio‘f?a%?“%%ﬂb‘b(tTff‘lﬁ“é(HVWfi‘“ﬁ“%laoﬁﬁ @*@ ?F&nnose type Mb

ol i gosac@ﬂ%?ﬂ e chal n ded h n(? S. obt C233H362N534097S,
MALDI TOF lvas i &t g %Td (ave é%a aYues &“a%%“e Pysdrs%EE8s)
Exanpl e B¢ 05y st“l‘fé‘?l“slt eI TGS ﬁ%?&%charl de chain added

0]
Li ragl ut {0 m N2 ofosacciadde RYRL fe Qf; Besijt A Posi tion
30 Cys-G _ﬁ 4 t & O ain ;’%i% ar%{e 1 §A§t ‘%Il E% 1AT8 harthy ag b qe

'
SH SE b %%fﬁi ? 18 Eei }ﬁ;ﬁlﬁ%“, ! 1859 mﬁ%% o M eaﬁgégécha Qﬁi‘ir?ggd%g%lso 1%

TFAwat erman%ﬁ nﬁthogs 098d- ﬂlg\@st @15 1 Mmth si eEls bg@ IHt ifan B 20
-> 95% 20, 41%h hxﬁd@@ﬁctlgﬁﬁqhﬁpﬁx t-occul g‘l)na erbttche5| s of POS' tion 28 Arg-,
Position 30 CysexAsieadiobdhi YRR Rkl ind@ndab @lepepiid 8¢ rdabidip Ihd ikt ddiddd 12)
The synt&&@iez%dgdmﬁhatrideh&Bd&ﬁgﬂs vlShé p@ide3EonlpyisSingAhs dbtfiled3bpve2 1T} NY, t he
asi al obr gRRALRIYh nOl I 1G0&As Ch kiR Brad fo Strawprelyaby he 10 @b boral, agd fehérul a 40. 3
g, and pek@bly ki & fof iskCWahe rdae6 tigd i PrefelBiyniibid(izRo &0 3P minvd’ddo 8 G0ureM HEPES
buf f er phificf.compl&dnpl thatreaditda, h@rmag bh@pPrspriately purified by allélskna@s ndihb& ¢id.y
puri f i edhibypeHPioEnecolummmbroBkibSEhPOIRIG)L20 (C18, 5 un), 4) 20 x 250 mm
gr adi ent [00%10l uti on A: 0.1% TFA-water, solution B: 0.09% TFA/ 10% wat er / 90%
AN, 8 mimn; Bol wdaoranBd2@ com@BYpligeGacpliaridd ichrarmrdemyabtichi entfPr, exemalea aposi ti on
28 Arg-, cqmgmrtdlvdnresme iOayl apwpdioingds dechhen efeogtingi nofabiiessipEr psperagime-37)  20. 8
ny was Obqu_ql glwsaccharlde chain is substituted with -NH-(CO)-(CH,),-CH,X (wherein X is a halogen

atom; and a is an integer, and is not particularly limited as long as it does not inhibit target linker

function, but preferably indicates an integer between 0 and 4).

[0092]

Specifically, the haloacetamidated complex oligosaccharide chain derivative and the Cys-
containing peptide are reacted in phosphate buffer at room temperature. After completion of the
reaction, purification by HPLC can yield an oligosaccharide chain added antigenic GLP-1 analogue
substituted with oligosaccharide chain added Cys.

[0093]

When oligosaccharide chain added liraglutide is manufactured as the oligosaccharide chain
added antigenic GLP-1 analogue of the present invention, a step of adding a fatty acid to the Lys
residue is performed. Such step can be performed by for example reacting Pal-Glu(OBu)-OSu with
a peptide comprising Lys. The step of adding a fatty acid may be performed before or after the
glycosylation step.

[0094]
Method for Manufacturing Oligosaccharide chain added GLP-1 Peptide (Method C)




(3) Synthesis of Position 30 Cys-Asial odigosaccharide chain added
Liraglutide (SEQ ID NO 8) The position 28 Arg-, position 30
Cys-asi al ool i gosaccharide chain added,G.P-1 (7-37) synthesized in (2) 7.0
111Q and Pal -G u (0OBu)-0Su (see Trans ation of PCT International
Application No. 2002-512175, Exanple 33) 5.0 ng were reacted in D PEA 4.6
1L, NVWP 300 uL, and water 200 jiL for m nutes. Aqueous @y solution (Ay
6 gy, water 15@’%“611}‘“%656@{ O‘Iherlg’@ a&‘Lg)em\Yve(r@Pald%PéBguep‘a Mrheg eoseasiasds col umm:
Zor bax 3@'(‘3“ gBd‘@ﬂICO risgp ag-yx resig gﬁ ent ut | 0. 1% TEAwat er ,
igl lr':} Inog &dlpl ase é}Fnthes% é?‘n%}n%gtrgﬁgy%gd/seB?@tfon and ex rgﬁglﬁ] tff ggzg C{ %%cur n n = t>h55%
obt ai neCF yOpmekJ Eﬁe ac:]'d pbBhd WPhe L Qgca'gnw ghgm-ggd%d axlelglaZ eﬁor%gﬁﬁprle by HPLC
with t hqhéam%sae& el QR Sd ElagﬁthIJ;),sgi@ga m319M§?ysssola§anaL19aEach,$ Gehar i de
chai n addgt:id hagleut b¥BONAYddBDoAKiE aAd stPRS hirb@tedBertiire| b AL | AFRr the
substi t UtRFont:ur@ s ApRelidigeIaaedar is deactdrakd wad dedkc s whigh dXBlud@sSgdbt ai ned.
(MALDI  ThnRSSpieadhid nd e dlighkchbMe(cayie ha@e hmihblhci® Bdehgbfutarfcaidiachobrii 48 . 42)
Exanpl e #e a-aybthests vobbitagl ti on 30 Cvs-Di si al od i gosacchari de chain added
Li ragl uti de ( SE&, li®the NQuti@) of dhilgric Syidttoesi digofacdRagietchan a@®&d Amipo,aci@osi ti on 30
Cys (acnpMEDR: sblufiSEG) N-BydBysug@iic acid imide in DMiSQ andassobiyiont ¢fddiCzie PSP pept | de
sol i d- pheidsa, syhtahiesiteridgy atFrow webdigde Bnd pord, fERY ibynapidRaEd[ el ahmi-
SHI SEI DOydiGx k2@ infcCGLR!, imiiypestey of gltarRred-RB@ ohgpsagrharidie ahetin added amiporeidds 0. 1%
TFAwat ersyntbssize-i on B: 0. 09% TFA/ 10% wat er/ 90% AN, 8 ml/m n; solution B 20
> 95% 20 ni Subsearsaly: & aseleion]of aftEFnis@hPHesrlesusfin PYSIQ. iRIREA@End the N-
Qys- Li ré% gk ysegeinic acid imidyhgier ¢f ghiarigacidist i AkgpsicAariqy chalg aﬁdeﬁﬁmalﬁg iPaF. G u
(0Bu) - OSITs 8%’ ¥i<BASTBE PoitOBHEMRTY({% %%%ur ﬁ%HeO i ded to

2002 51 I?Sna‘e fpte” B9 prIorye P ‘ntac'ci\ﬁ\‘}ﬁ 600 UL,
and wat € b@@@ stfsé‘g"ﬁ‘ﬁm%g A ;esm S?‘y ag%\’ Gaflﬁli alb \/vateru

€ amino ac ana%oU ith

400 p L and Stlt ﬁ@l PVS esx CO p ?i%ie Vo ngbax 300
I’l

2 Wil
SB-ON. 414, ulb &,% o, P’V@rﬁaﬁu on B
0.09% T g 1%'; cl O dacxma omdncm th§ s‘rthQt@ cc Og whe (8
0,

mn) - tm o L cmaahs&ﬁ@t é@@@-{ypgﬁrﬂgkrﬁpt}LP 1%910 uxoagl obs% aride
O the ﬁ'aﬁ'&: a 8alBBhe hav efat[cﬁ@tr%ré/\‘ﬁstthe wﬁﬁtw@% dsven
purifi edy¥aHELC [ coI um: Zor bax 360 SB— 4) 4.6 x 250 mm gradient:

sol uti onpodys) 0. 1% TFA-wat er, sol ution B: 36 0. 09% TFA/ 10% wat er/ 90% AN, 1.0
m/mn; @@{,m}yon B 45-47 (1 my - 50 (7 nmm - 95 (8 nmm, 14 mn 65C |linear
gr adi ent] andrhe yoapdikdchaz@e cath alidédIntigenic GLP-1 arfdivgud yOfb pleseaain@enBor?haay was

di ssol vedLli’-m adivby. Me 9086saxiupeiotichamialided antest 61 R-1sodieput of thd iré&Ontuhventioand
stirred mtfetablgnind 6hperaatwny eqiabro & hgher shan Diat bf bt hateiet Him (3.P8, ayd mwas added,
puri fi edprblyrabiPhS G001 eeimity Koalbaxr BOOr SBp@y to(dn)antgeic GL2S0anpleguegrithditent :

sol ut i onanioligpsddbaTiEAchams edded thotetgt(heprinaBer QmEY9es refafed @y & "weit@igpQoUBIAR, 1.0
mlmn: @@m@tkieéﬁmBeIASGh%l(dllalqﬁl?lj) - 50 (7 nin) - 95 (8 nin), 14 mn 65C

linear gi%8filent] (Figure 2), |yophilized, an %}é i de. haV| 9 at
posi tion 30 of G{Prladivip dered s it EIP%OWHt%f%Z%OI FHURIY
obt ai nedSL{-8) I’S’ﬁﬁlf‘ﬂlég’lbéoogﬁluﬁﬁg F"[pP’iﬁ §e Eé‘n %fé}orl?hal n

added Li & IaEJt“i‘SH If’? h “ i LO9| uti de
obt ai ned*¥H© Sl)’i PR H‘Eatﬁ’f“ ﬁll 8’?55?83@6%%“& ac g 1985(55(‘3; dl; ;ggsgup fhos abn shown
by e ¥k N e S
TI ICE:l |P: 40 ]f‘l:ip otgese aﬁlons ajljE Scl Bled}'le ures ea Qve v@ltoéﬁ%gé I(Plczda% OaHrS OH

0Q97]
897 Nl—i'%r QMOng 19"!1_‘!%9 ﬂl&)ﬁ%‘u‘@ﬂ Is%%?s%mnt} can be measured

using the measurement of blood glucose lowering action in diabetic mice (db/db mice), or
measurement of blood glucose elevation suppressive action in an oral glucose tolerance test (OGTT).
"Blood glucose suppressing” herein comprises both concepts of the suppression of rise in blood
glucose and the reduction of blood glucose. In particular, in the present specification, blood glucose
suppressing action in db/db mice may be referred to as "blood glucose lowering action," and blood
glucose suppressing action in OGTT may be referred to as "blood glucose elevation suppressive
action."



HO OH, OH3CH3 (a) After 9 hours, this was directly purified by HPLC
[ col um: Zorbax 300 SB-CN, 4) 4.6 x 250 mm gradient: solution A 0.1%
TFA-water, solution B: 0.09% TFA/ 10%yat er/ 90% AN, 1.0 m Imn; solution B
42 - 43 (3 my - 52 (4 mn) - 61 (7 mn) - 95 (8 min), 14 mn, 65C |inear
gr adi ent[}O (Figure 3), and a position 30 Cys-disialooli gosaccharl de chain
added @l uti de having position 30 Arg of liraglutide substituted with

t he d| si al ool |%]€f§ia%§k§°r%ﬁ ?Liﬁ%re%}?élaﬁ“‘é‘éldé’do %%BMCIBV“? Y BIPBRE ﬁgooldor nul a

IR s R R RO
“H - 59622 lsgt;rrcose %zfm njgﬂ;fw ngiElipG °1§“i“ s ‘gt%%é % ﬁtltuent

o les % 1ms re'ic
11/ yN- ( P E%ml}ls 14 1011 %@ NTF%) E‘Z’ ‘%%ie &gres%ﬁ ac fbs%SI s of
Posi ti on 3 @n Apn R 119 gng%ps(ﬁcg dCJE&fhb in R N 24

A 30-r esyidye meRiclAsn 28 zﬁggelnﬁé%@’tl RS hileli O . fq B i sub ut ed with
Cys synt [t@@gy]zed I n Synthesis Exanple 3 (SEQ | D NO 20) (2 4 ny, 0. 72 p.nol)
and guani di ne @26 ofe) han@ Ny dinb&Rk \Rthdmhidiatdn dok£d oaher thé 24 drteh) of and
aqueous Hi6dPs1s0beldldvatibn(shfieskivd hetiod @Ccotfigmed i @GIT pf® 8ed yluedse euppressing
di si al ooidivigsacesmroif de cipasaachehdwrhaly adde® afigetioilifgl hotapud af (&) prést® ng/ ni,
100 pL, zﬂw@ﬁorpcamjnle)e\ alggred. 300 eravipsodhantep h@@plmlensmfﬁlbephqochmrldp chgip0 ul)
Wer e secqifded mgikine Gl @nalqgpe @4 one administration of oligosaccharide chain added antigenic
GLP-1 analogue yield the same blood glucose suppressing action, the blood glucose suppressing
activity of said oligosaccharide chain added antigenic GLP-1 analogue is 10-fold of the non-
oligosaccharide chain added antigenic GLP-1 analogue.
[0100]

Blood glucose suppressing activity using db/db mice can be determined by measuring
blood glucose after administration of a test compound to diabetic mice. Blood glucose after
administration of the test compound is measured over time, and if, for example, blood glucose 120
minutes after administration is lower than at the time of administration, blood glucose lowering
action can be confirmed. For example, sustainability of blood glucose lowering action can also be
determined by measuring blood glucose 300 minutes after administration.

[0101]

Even if the blood glucose suppressing activity is lower compared to non-oligosaccharide
chain added antigenic GLP-1 analogue, increase in blood stability can compensate for this low
activity.

[0102]

For example, among GLP-1 activities, insulin excretion activity can be measured by using
in vitro cAMP synthesis capability test etc. GLP-1 increases intracellular cAMP concentration and
promotes insulin excretion by binding to the GLP-1 receptor. Accordingly, for example, by
stimulating mice GLP-1 receptor-expressing CHO-K1 cells with oligosaccharide chain added
antigenic GLP-1 analogues, measuring the amount of cAMP synthesized within cells, and comparing
the EC50 to the non-oligosaccharide chain added antigenic GLP-1 analogue, the insulin excretion
activity of the oligosaccharide chain added antigenic GLP-1 analogue can be evaluated.

[0103]

The blood stability of the oligosaccharide chain added antigenic GLP-1 analogue of the
present invention is preferably equal to or higher than that of the natural form GLP-1, more
preferably equal to or higher than that of the non-oligosaccharide chain added antigenic GLP-1
analogue. Blood stability can be measured using means well-known to those skilled in the art, and
for example, plasma stability or resistance to DPP-IV (dipeptidyl peptitase IV) can be measured, and
determined using half-life and AUC (area under the curve of blood drug concentration - time) etc. as
indicators. Increase in kidney clearance also contributes to increase in blood stability.

[0104]

The stability of the oligosaccharide chain added antigenic GLP-1 analogue of the present
invention in plasma is preferably equal to or higher than that of the natural form GLP-1, more
preferably equal to or higher than that of the non-oligosaccharide chain added antigenic GLP-1
analogue.

[0105]

Resistance to DPP-IV can be determined for example by measuring the half-life in DPP-
IV solution. The oligosaccharide chain added antigenic GLP-1 analogue of the present invention is
equal to or higher compared to non-oligosaccharide chain added antigenic GLP-1 analogue i
resistance to DPP-IV.



0-4 -ONH HD tf_04 \ HD. :Eli \OHHe----. H. ---

HO 0"OHO711 NH NH HD, O, HOHO itH3 HO HIHO ----\ 0 oCH3 HO LLlcr2J---
\--e HN- 20-ANH / Ho oh, Agter reacting at 37C for 2 hours, this

was directly purified by HPLC [col utm: SHI SEI DO UG 120 (C18, 5 unm), O 4.6 X

250 mm gradl ent solution A: 0.1% TFA-water, solution B: 0.09% TF, A] 10%

wat er / 909% n1/m ; soI ution B 35 -> 60‘V 20 mnllneargradl ent], and

an ol i gosaccthﬁ; éioﬁ? i dquﬁ,g 8 ‘1“611 8 P 20
of BI |v51§’65737 mg v le‘;era Egjat ea W f oq° oy %urgg giefe é)i | d%g %ggdlegncys
(SEQ I D 81y a| fed. (MALDI TOF Mass cal cul ated for

gavg;}age‘ +1rﬂ 13,557 gﬁ? . %@ﬁ (PR nd G125 SBgD AL NS PR S 'y

yntnesi m 1t('1 n- ollgosaccharlde aﬁr%ddé@%mlgmlct(f@ col um

- for sol I @‘s%e&bél (ﬁsinﬁge\ﬂqcttf fal BkmAT GQ PR Ry kehdNBIGknie ¢k an | NC.)
(100 gmlxéochﬁJrlldg\q: aim aQ@eBtahtd’%m@ Babn a 1@@965@&3@1&@&%6& tHakl 2048 alibesequent i al
condensa@Lpon aﬁhﬂogaem ALY Iﬁ&hﬁ'ﬁg Ws3doB Ganti lg_Phe bdus Aawadp @leP\wf each mice and AN am no
acid havdom_ganh@eleram no group protected with an Fnoc group (0.5nmol) was

di ssol ved 1 n Qhél aivlgkiidity- HHGB ohddactiriBenainln) addadldetdtetio ALRE owlogwnoff e

sol i d- phasent syatihesirsiucednaprefshable gorankad!for @9 Mobi fREAANNFboi2onS | o) leglas added.
Af t er stand furthg peferabboayput enpevestrusosmpired o2 nenpligeaccharidechapgiidedwaienias hed
wi t h DC\FldhtanBivEue. and t he Fnoc group was deprotected with 20%

pi peri dilAEBDMF sol ution (2 m) for 15 minutes. This operation was repeated
for seqd@’?‘?ﬁ%fﬂ”%%ﬁﬂ@ﬁ%s&tof’b of am no a aci ds_pr ot ect ed
with Fnoc %ﬁﬁ igosageharigs cpain E%?ﬁ‘garﬁﬁemc %]TP({)C Pr o,
Frroc- Al aanalgﬁ’r'ﬁ(? Sz& (;)ne in r’rq}gt % esm I{TPd% ?{9 qg ady
ut {Rgsn n ﬁallgm e osa 1 1 eﬁ‘? !
'’ CSCH ntio
S

Frocd y’ % %%1 tVE In d1ent1 gff o’faFm)C Gu

(Q Bu), ed ea T,V S a a er -Al
Froc- G Y, a{éfdi Hag t@ ﬂ‘és %‘g%gor el%}ﬁpl 1tl'f1a£lge1é Q (%Eu %c!)\égql}{ta@k tt@{eﬁp "

e

(Trt), FIRGedo¥Rn (Sxégﬁ){d glu QEQQ Bus FaBgaik ﬁlb!ymsﬁﬂip?e@% Bdsion Fdfr'DC Ser
(tBu), Fé’gptﬁc Tor (ihBlihat rE&@l@y shﬁ)’resf H06f I’ﬂfnc(atn@d; intds trfﬁP'ccgteYlt eXerddien, Gt (QX Bu) ,
Froc- G Yo @hdot m@od'ihéke(fgg tko bRAGudd. 38cdoRBritlu e paptihleedighseSaliude, e.g.,
(tBu)-Pr IQ)nP LsQrirRdePenAbd - GhdeRer (NIbBM); Sevulif-tdddndeltr @rabliys; WebebAB birblr t(9ee LY'S
( Boc) - LemredkgbntiBR)icdbsl WOt 8u)67d1 @y Bifendi@umps@rdaPlifithreMal (<A dntéhatiofDt Bu) - G u
(O Bu) - GrublidaBw)O- b0s5@E by (EFerid)c), Lopssit) Bee ) IntSantichblBriplidasen WS 98/CA6BRI by Ser
(t Bu) - ThEfefdidBujundelogal TaspegsiaBlriaBleyinhtine{ GnBuojne Ghae- Iiegra(iohrlt PublissionBY@i ned on
t he sol i @/qabésey Efesdia), {8t tEhnN@ma&@) The pharmaceutical composition containing the

oligosaccharide chain added antigenic GLP-1 analogue of the present invention as the active

ingredient is particularly effective for therapy or prevention of diabetes, and more particularly, it 1s

effective for prevention of type 1 diabetes and therapy of type 2 diabetes.

[0109]

The above pharmaceutical composition is manufacutred into an ordinary pharmaceutical
composition form by employing typically used diluents and excipients such as fillers, bulking agents,
binders, wetting agents, disintegrants, surface activaring agents, and lubricants etc.

Such pharmaceutical compositions include, e.g., tablets, pills, powders, solutions,
suspensions, emulsions, granules, capsules, suppositories, and injections etc.

[0110] _

The amount of the oligosaccharide chain added antigenic GLP-1 analogue of the present
invention contained in the pharmaceutical composition is not particularly limited, and can be
appropriately selected from a broad range. It is typically preferable to contain 1 to 70% by weight of
the oligosaccharide chain added antigenic GLP-1 analogue of the present invention in the
pharmaceutical composition.

[0111]

The pharmaceutical composition containing the oligosaccharide chain added antigenic
GLP-1 analogue of the present invention as the active ingredient can also further contain other active
ingredients, and can also be employed in combination with pharmaceutical compositions containing
other active ingredients. The pharmaceutical composition containing the oligosaccharide chain
added antigenic GLP-1 analogue of the present invention as the active ingredient can also further
contain one or more different oligosaccharide chain added antigenic GLP-1 analogues of the present
invention as active ingredients, and can also be employed in combination with pharmaceutical



A portion of the obtained resin with the peptide forned thereon was taken
in the colum for solid-phase synthesis, trifiuoroacetic acid:water: TIPS (=
95: 2.5: 2.5) was added so that the rgsin was sufficiently soaked, and
stirred for 3 hours at roomtenperature. The resin was filtered off, and
the reaction solution was concentrated under reduced g)r essure. The obtained
resi due SREBOSBIGRS FPREANIRY OPPIOT Moso Hififssnt ShgosEripxilucham gddedgtignign§lP-{ 1) 20 x
250 mm dﬂgrlaﬁreﬁfhePéeéflmfi"aﬁlows 29UVEIReIIdNMt er, sol ution B: 0.09% TFA110%

wat er/ 9 [ m.n sol ution -> 60‘V 20 min near, gradi e ,
And & 39 est AE TS i e Egg;& jpo %fﬁ?;&%é%the%

Co vent1 1s not parti ula 1t 1§ Igerf o on vari

Ammrjlgrg Lrlllla?lr%tll 0 \% Q% SeX f/% WQ 1en 31555%5 jtﬁesﬂagl% lAm;ll 9 The m thod of
let 1 N el ul 1

synt heSIapsuésrr&ﬁa&t 5 s nﬂéua@ifa WreYiw e Vol ca\ﬂé b% %f

4- hy dr oxpimtubibe - infRIRRXY, @dﬁﬁ%%uhyt&rlht&p@rﬁb al )HMrDr@lst er 2155@“8 BTU
(0. 25=01yith aaflabFrefiyhemr QI JuBe 2{ QleBBTHR iRl &idli SERbU@Hes ie DMFaugZ m),
pl aced idamidaeergol um, and stirred at roomtenperature for 4 hours. The
resin wasimashed wel | with DVF and DCM HWPB- PEGA resin was obtai ned, and
used as the sdlht ddqphiaseion drsagolf ihd-apivaphersyarttivelsiompoditdh 21a) be appropriately Fnoc- G y
(0. 501- rwlegted JepenBEPn (26 @amank pex oty Phkark ektyrt iofligkascodnd oft@r @REitpns] andwer e
di ssol ves typisalDEmagipingsirytion shsseewhiphwillie Oclote Rhnhedr preferably ﬁ%&%m@;ﬁiﬁthhesr s,
and st i raligepagehargls chfippddyd prfigenic GL-B1 283logus of enresend iRAtion pad! kgef Wevc gr oup
was deprwtightt decewiet Hisoao i équlrdadﬁed/wnecﬁlﬁﬂ palog Cﬁfh)e Pregtt PRBeNHPhigt es.
Thi s operr%ﬂcrddﬁ awai ioifysampaef to i gonypeqspccharidpschaip afded prsgenii PP -EAREYT oups
(0. SmmIS)S Net 6 d“éFlber"e%‘éEﬁ.’?é‘ﬂ‘f"inﬁira“(%ﬁ%FérFs‘a’t“F6?'?‘: f am no acr ds [0130]
Ani no acl prﬁge&t Str 0 Eﬁe% 0eve re Frm g (be)

? P c(ggé %%on

1S

FrmocQ Y, an ot er

EFmoc- 11 2pp F’ﬁze %ﬁ:le 1€ %gﬁ\eln ‘%:;r%(%g sex ’thep n(t.j)dex1

0] €S (5]
Frmoc- G naufn idm t’ronEri@lgh ch é/r&)gp ma g?&b @Hect en
Froc- Ser Jb‘h@"t})erecﬁ rrpl%fe [y ber gf@@rﬁlm Q‘ tion m?e mCa %&sﬁ%’h (tBu),
Froc- Thrls G BY 1ess HERGy. Ph F nmoc- Thr (tBu), Fnoc-d y, rmc-
FrocAl a, joagsgd Fnoc-Hi's (Trt) and a 31-residue peptide of Gy- Ara
(Pbf)-A y-Lys fhBafipos¥etharlde uhdif RddBAE khePbidrodak @it Echih Uadfiddt Bitiyenkicy SLP-1
(Boc) - Al @ribl-o&he pleddrlt Jrvédiiyn (lebkily QBatlatell 81 thE YiketabbIBUY stéR In the Bad) - Hesne
(t Bu) - VadspRsgr theQird3en)t irSeditiofuf i Joti ddasccariBel dhahso Tl a i Buik tHat §hidd hodund to a
( O Bu) - Atlgeoblipsde( (br klycapaseinht aivae dhcosdingle, 8o bhatmgpphasd domsositiof SEgprisiigNO.  16) .
[ 0131] the oligosacchAfideahainaddad agigwiic GLIDChhadagde OINFe presegiimventonrespondpiy to 5
p. nol of astahtere 3fredests doeotphpt idiesavdicts paamgfmcitewhingdmmisependioe.fand dse.
[ 0132]  advantages of Aavpasr leds gpncerhs fohdlersint redotient of eaibpingvitihtotshie dpgpeticdaud or med
t her eon waibody akedeetip t he col umm for solid-phase synthesis, trifluoroacetic
aci d: wat @i6TI PS (= 95: 2.5: 2.5) was added so that the resin was
sufficiently So8ked theaﬁ‘tﬁo?ff?}\a’r*@dc}fa&lr a@eﬁdﬂ?@n‘ét G%%&)n%nele e?fafhﬁrle“ese“’l"he resin
was filt BYEleoep oo f H“ erséaé;t BH L d%h%ﬁie #6808 "UIFERY °'r educed
pr essur ePOHHBE BB AR S rfegreqafésrra 3 ‘fa it dthb HPLC (Ca %ﬁZCSLPCE’ C18 100
x 10 nm .devel |pF?gen%51I?}l Pn‘f ?Qrpr Y o5 FE o gr(jrpffvomor; 3205 1% :%gi%
acet oni tg;t mcc peranal 9 : Oligosgichqiidte T8 11 ow
rate30 d”@_ fpéelg elfl)?\rb 1) was obtarned [ 0133] Corrparatrve

Exarrpl € Syﬂ'rte Qe%%g ﬁse@ﬁn IEEJ 1‘?:9!: g{n}ila@d %%Ee%rllopthblgm gfﬁar embodrments and'dGRA" at i on
of I|rag!!n%agem\{ya§ ALLLg tf?)H l'ow ng procedure according to the
met hod o anﬁ eCterntf "éo@np 1&@@8 &)‘h!aﬁ’iﬂlgof angClndl d’(ﬂn%"‘ @?tukegn@elrel IlelssC@lE:irQn No.
JP2002- 51]egc;lf17éed to be drfferent FnSthebsiteRy Hhdpas ing eebshive Pt eleriealikls phasg

synt hesi &n%n ks, AN urBarsh, fah £ 8oeb Yot [dite [t6qrasome o ShthShRERO s 120
(C18, 5 Rd@hp on@ﬂtsf pgelgrg&tsnm(rngﬁlwg)ent solution A: 0.1% TFAwat er, sol ution
B: 0. OQ%OT&WlO%mter/QO%AN 8 mM/mn; solution B 20 -> 95% 20 mn

| i near gr adi entijless otherwise definEfiell (Dsbrhﬁﬂcﬁtﬁpi'lsp@petchldﬁll 4. sdiemrifiic aamals)Radd-h&tein

( OBuU) - OSHavé SheGamng neanmrzeto nieabloadly fepogblz@RERY thOseSkilled inNMPar6OUTthptechnaledy wat er 300
u.L for #Bicimtruiresnt gueous:l@ky $d tstmomsed Gergin Onlesy cleprit defindd Otherivise, and
EtOH 200 ilL) was added, purified by HPLC [colum: Zorbax 300 SB-CN, (1)
4.6 x 250 mm gradient: solution A 0.1% TFA-water, solution B: 0.09%

TFA/ 10% wat er/ 90% AN, 1.0 ml/mn; solution B 48-55 (7 mn) - 65 (8 mn) -
100 (9 mn), 15 mn 65C ], and then |yophilized. After treating the
obtai ned protection lipidation peptide with TFA this was purified by HPLC
[ colum: Zorbax 300 SB-CN, 4) 4.6 x 250 nm gradient: solution A: 0.1%
TFA-water, solution B: 0.09% TFA/ 10% water/90% AN, 1.0 m/mn; solution B
45-47 (1 min) - 50 (7 min) - 95 (8 mn), 14 mn, 65C], and then

| yophilized to obtain liraglutide (SEQ ID NO 3). (MALDI TOF Mass

cal cuI at ed for [M (aver age) +H] 3749 95 f ound 3750 97) [0134] Synt hesi s

e~ o o e ", m ”~ Y

—_

ering an e fec \eBam 1@



Am no,acids protected with Fnoc groups used were Fnoc-Ser (tBu), Fnoc-Pro,
Fmoc- Pro, Fnoc-Pro, Fnoc-Ala, Fnoc-Ay, Fnoc-Ser (tBu), Fnoc-Ser (tBu),
Froc- Pro, Fnoc-Cys (Trt). Fnoc-Qvy, &gc Asn (Trt), Fnoc-Lys (Boc),

Frnoc- Leu, Fnoc-Trp (Boc), Frmoc-Adu ( Frnoc-11e, Fnoc-Phe, Font-Leu,
Frnoc- Arg (Pbf), Fnoc-Val, Fnoc-Ala, Fnoc- GI u (&Bu), FrocAu (O Bu),

Frnoc- A usko@dBug)consEnmitasMeting FrantngGhmatchifip tthay inFiho predeysspe@i@)ion ftoc +&eed (t Bu)
Fnoc- Leutecfﬁmmbﬁ%paH@@eBw)to bigpneruSess ideaBg) or dRkrayody Tdmnal (eBridgs. Fnoc- Phe,
Fnoc- Thr [{48Bu), Fnocdy, Fnoc-Au (QtBu), Fnoc-dy, and Fnoc-His (Trt), and
a 39-residue Eltft prakodeniSel the BiFjePiRyemIos - R0 bARRCTEe) eaTring t@gyhematic

(t Bu) - Pr 82 qﬁ‘ f}?caea Oimshemeds fiperpn)s teggray- hseam%sisﬂ ’(‘B‘dé%ﬁ@"ﬁl in"order to
(chu)-|F‘1é° "él U be VaI Ala Gu CIBu)

(Q Bu) ents re1jc S 1r5 ze ?’;\g ep( %H%quhhr
(t BU) Ph?o r(Trtl ji lbg&‘ other, and fgr possﬂ escr1 ) rst
51

sol i d-ph @i\s,xger{t &sd Qacg ly, to descrlbe ase QErLé Qs ngr% e &lg‘lo ed resin

W th thepephl d6mt 1grsgg; oft £00 iWasiohaken in t e col or soli p[hase
synt hesi §012(§r|fl uoroacetic acid:water: TIPS (= 95: 2. 5 2 5) was added so

that the resi nTNbﬁﬁle&hltf higii@niliybsS@akedd idBdreSdetali MRebwl Qfen@mQQé“Eﬁan@ﬁlesr oom
t enper at toeeved iR pfa&it mvanasn anlbé Bfpdtheafel by adtidud B3Rk SAE tsindiNto SO LdsbthRM adNaS
concent r dmed! tolrd Exampaueedbegdhesiaur e. The obt ai ned resi due was purified by
HPLC [col um: SHI SEI DO UG 120 (C18 5 4) 20 x 250 mm gradient: solution A
0. 1% TFARadnades sol ution B: 0.09% TFA/ 10% wat er/ 90% AN, 8.0 mi/m n; solution
B 35 -> 60%) 20 nin linear gradient], and a 39-residue peptide haV| ng Ay
at position 30TksfPrERunentisatvill et de wecticaly slesabedatsthallons dased MAEBIMPRSF Mas's
cal cul at ewltflfblf*ot[q\hsmewi}eetoeoanwennd 4231.27) (SEQ ID NO 10) [0135]
Synt hesi s Exanpl e - Synt he5| s of Bronpacetyl at ed NB A i gosaccharide chain
B 10 . nj.th 500n1 cetone and twice with
244 "A 8 Qly OQ) QO 9 g AL, ', g d S To
. - dE I4 %Elge b Q&sw EQOV\qeeIi descriped Pél g gestl quefying
enzymne Te( é?\avma 1 atl\fﬁ 1t1r§ the P % Ctnceg %g% g g !tlf’h
stirri ng'subt Ged \Qﬁl? L 2.9 Wtdls L %ﬁoagg tgd 19191@%%{@ cha g B\l!ﬂet es) tO
separ at  h3e::SUBSLIALANbs waoeme&rel e Lot ahd, i 4

obt ai ned ho\é?'r'a% buﬂ’e?f%Hmﬁfﬁlggn{M gue rl%)pgth 97%% e'ﬂ{)lgr er added tO
the precipitate, reactgd ggain at 70 19 hours and the reaction

sol ution was centri fuga\fréd g10000 G 10 m nutes) to separate the
supernatant from t+$1e\ prep\op/ ate, ac;lg'“”supernat ant 600 m was obtai ned.

The obt ai ned superﬂae »wg&icmm; d (total 1400 m), 500 nM phosphate
buffer pH 7.0 10001:13 and Ori endras S’ HBI') 3.0 g were added, and reacted
at 50C for 19 hours“kith stirring. | ution after reaction was filtered
to renmove the insoluble matter, and”‘tonc ntrat eg, on aotary evaporator

until the sol ution vol ume was 400 % ALyt i on
ultrafiltered using ap ultrafilt atld’n a;}’*gia ecular wei ght

cutoff of 1K (M nipat %TI%E Capsu1° menbr ane=< E>al I°€9J poration).
After treatment #Qrl 6 Hour‘e b uied that did ‘ot perrfeate the menbrane
230 M was recovergd=Tow v red fluid, 1 MTris-hydrochloric acid

buf fer pH 8.0 20= n1’msod|un1a2|de~250 ny, and Actinase E (Kaken

Phar maceutical Co.7™ Ltd. ) 423.5 ny “Ver e added, and reacted at 37C for 82
hours. The reaction solution was filtered to remove the insol uble matter,
and then concentrated on a rotary evaporator until the solution volune was
100 m . The ‘¢oncentrated sol ution was fractionated with Sephadex- &5 (4)
25mMm x 100m) colum in two parts each contalnlng hal f, only the fractions

cont ai ni ng. t herpl i gOsAGENAL 1&@%@{@{ U916, SRS SPROG L] 860 ond 2 22

g was obt on 't solution 1O ol T 66§B/ST§RHB B0
ollgosa%gdm SR o dpst ERRee) néae LBl ot el B ol 498 R Ser o

added ang y §§@iv aegosnﬂ?gb me@ﬁcﬁrﬁi BRGRLE J«rt};;gdxglal@&%ofamgn%alg 284 gynere

added; angls"fAGhEdu@hed OM ELITREIALLG £2350MALO] RO Flads €A% LLON forAfM#r the
react i onqacat ORe @A6033y1 was added, and the pr ecipitate was filter ed with a

menbrane filter (4) 47nm retained particle size 0.5 um ADVANTEC MFS,
INC.). The insoluble matter remaining on the nenbrane was dissolved in
distilled water and recovered, and concentrated on a rotary evaporator

until the solution volune was 10 ml or |ess. The concentrated sol ution was
fractionated with Sephadex-025 (4) 25mm x 41 100mm) columm, the fractions
contai ning the oligosaccharide chain were collected, concentrated, and 1.37
g was obt ai ned. This was further dissolved in distilled water 4
m, fractionated with ODS col um (Wakogel 100 C18, 25inm x 150nrn), only
the fractions contalnlng the ollgosaccharlde chaln were coIIected

T Y 1 o AN o~



The effect of glycosylation on the antigenicity of exendin was verified by
sensitizing mce wth non-oligosaccharide chain added exendi n-4 or position
30 Cys-disialooligosaccharide chain added exendin-4, and conparing bl ood
anti-exendi n-4 anti body concentrati ons. As primng inmunization,
p05|t|on 30 Cys-di si al ool i gosacchari de chai n added exendi n-4 synthe5|zed in
Exanpl e f~éhd non- ollgo%accharlde chain added exendln 4 (Anerlca&jPeptlde

COerany) 4’)' » ._ Q ﬂ H1@ A’. __“‘- ol-? u__’_ng e 1 -charyde 5 .'

Labor at o epdiy- and in I nistered to
baEl o o, L{RE i% il ”% %i%ﬁééf% LB ge "chai n
added exe?gﬁmed or cosgﬁ Tdosas %*99551 el Qchax L d m Sfied by
sufficiep T TN éaa@c ARt amrl es)
were su MQ@QHi? Q[os@g{pbgffé‘tp@{r'ﬁ arqu 1@! &rd&%@lygl@%ﬁk@@l m ?&Sc%r

boost i mMypizakian. sma was col lectéd fromm ce seven ays

after the boost |m"run| zation. The anti exendi n-4 anti body concentration in
pl asma was neas iy gd by Enzyne-Linked | munosorbent assay (ELISA) using

conmmerci al |: abI e anti-exendin-4 anti body (Antibodyshop) as the
st andar d. H Fifty p.2 of non-oligosaccharide chain added exendin-4
was added tH0a 96-Wek|  EMASA plate, and incubated at 37C for 2 hours. The

: |0’res wi th 0.05% Tween 20- cont ai ni ng Phosphat e
7.4 (wash buffer), and bl ocked with 0.5% bovi ne
ing wpsh buffer at 4C overnight. After the

pl ate was vvashed
Buf f ered Sal i neﬁ_)&_ﬂ
serum al bum n-c

post - bl ockj ligt £ was washie@H hr eq.DiHres. JDHt Lon series prepared by
di luting s arg e kPB4 agg et '@ndtgncubat ed at 37C for 2
hours. The plate vid® wash@drT

- G @ mﬁef\& _tL of
_ ant i - mouse Im-m(yvasmﬂe,d and ithcubated at 37C
3&@-5 washed three tines with wadgh buffer, and 100 pt
of ABTS peroxi dase stéﬁfe (Pierce) was added for color devel oprent. The
col or devel opnent reacti was term nated by addi ng 20% SDS, and absorption
at 405 nm was neasured. The concen(nbiti on of anti-exendin-4 antibody was
determ ned using anti-exendi n-4 nonocl onal antibody as the standard. The

resul't is Sho"‘ﬂné \Qastung\S)uﬁﬁed by I]i LC cAﬂ%b%XEﬁf(pg%clt ﬁ@lm@@%té’ @@gl
i nduced b rﬁﬁlcﬁadlerﬁ‘f”%‘lh LR 'v&%’?as%ﬁxh@r{ BOgosNakR1 AN, 0.7

non- ol i gRSAGChALAS 38 hakw, @dqﬁldm%ea&ﬁlaf 4and @R6idobBcHRARCARE kel ORndA Pl asMa
was 707 4@&127 @fﬂémesm&d’mﬁ&f}&érﬁﬁlm su@t@ﬁéﬁ&wﬁmmokﬁﬁﬁﬁﬂaienyﬁ M blido@dyharide

concent ra{aani'ddddrCyETI) S eng WalldBhamed] (WM: Ch3 33N 940073 04 AYH-TdiFsViask eadulagdsacchar i de
chain add\e@hvef)(@mdnm-sélozlvvasfomelcﬂic(eds)to about one-quarter (178.8 22.3 ng/nl)
conpared to when i muni zed W|th non oI i gosaccharl de chain added exendi n4,
show ng Bkagmpi 58 a9 T sk lig aride [ghdim o1 s

t-test). NDO341] Test Exanpl e 2 - OraI d ucose Tol erance Test (OGTT) of

A i gosactharitges etasinontfded- ExeiedPhCys-CHBS(FE! It N@ns) of position 30

Cys- di si al ool i Hosuescivathisired Bhadrfidawtieahsxsnticns &y Byert mekidz e nuAfigdinpl e 1
or non- oHPhGs@bohafHIGEIDShEGH 28 dd8dS ek adp n220 @ylngih@mfzsem@m/\(%l%"a?ﬁam ve 43
Exanpl e %20 sQution31 2986 M 106rwarp80% SiNiSirgfninfsol@io B 29 rofife @8 mimlinear

Conpar at gipdieEkanple 2 (9 nnol/10 M) were intraperitoneal |y adminjstered to
C57BL/ 6Js?é§mweélé°fla§tﬂe@2%@r r%’ogh?n 1 S\ﬁé@l@&’héfrsachﬁ?&rv‘ éljamaftdd%dnGIa"str%Qstratu on

dosage ofPX® y m nut es C utio

orally adm sp& f‘zeg }?Pn ‘Arrat i Spgg}w s3e) Sz%9b|"i°al hebI ood
was col | AR RHRar F Oi'g § 5 dt

ni nut es, “&dﬁ“ﬁ?@mﬂfhﬂ¥é§ aﬁﬁWh (% PGPt E) *%ﬁﬁ gkggdﬁglucose
was neasa?%d usi ng Accu- Chek AV|va (Roche Dia.g:nostics). Simlarly,

non- ol i gosacchari de chain added liraalutide was al so adm nistered to db/db
m ce, blood glucose was neasured over tine, and conpared to the action of
position 30 Cys-disial ooligosaccharide chain added |iraglutide. The result
is shown in Figure 5. Position 30 Cys-disial ooligosaccharide chain
added exendi n-4 and non-oligosaccharide chain added exendi n-4 showed equal
effects, and both showed bl ood gl ucose el evati on suppressive action higher
than vehicle (PBS only) and G.P-1. [0142] Test Exanple 3 - Confirmation of
Bl ood 3 ucose Lowering Action of Aigosaccharide chain added Exendi n-4
Usi ng db/db M ce A PBS sol ution of position 30 '

Cys-di si al ool i gosacchari de chain added exendin-4 synthesized in Exanple 1
(9 nmo1/10 nmi) was intraperitoneally adm nistered to

BKS. Cg+Lepr dbl Leprdb/Jcl mce (10 weeks old, nale) at an adm nistration
dosage of 10 nlL/ku. Obital bl ood was col l ected before adninistration of

t he conpound, as well as 30 m nutes, 60 mnutes, 120 m nutes, and 240
nlnutes Iater and bl ood glucose was neasured u5|ng Accu Chek Aylva (Roche

~ 1 o o

per oxi dase- conj ugggs'd o
for 2 hours. The pl

o .



A PBS,sol ution of position 30 Cys-disial ooligosaccharide chain added
liraglutide produced in Exanple 4 (9 nnpl/ 10 inL) was intraperitoneally
adm ni stered to BKS. Cg- +Leprdb/ +Leprgd/ Jcl mce (db/db mce, 10 weeks ol d,
mal e) at an adm nistration dosage of 10 nL/ka. Obital blood was collected
before adm ni stration of the conpound, as well as 30 m nutes, 60 m nutes,
120 m nutes, 240 m nutes, 480 m nutes, and 720 m nutes | ater, and bl ood

gl ucose was asured using Accu-Chek Aviva ,(Roche Diagnostics). Simlarly,
non-ol i goﬂﬁgc 'bdeH hai nyadded |iragluti de was al so administered to db/db
m ce, bl oo sured over time, and conpared to the action of

position 30 Cys-@idG |Q|0 g@saccharl de chain added liraglutide. The result

is shown in Figure 8. 5 o Position 30 Cys-disial ooliaosaccharide chain
added liraglutide showafoh bl ood stability, showed strong bl ood gl ucose
| owering action 30 mnutes affger admnistration, and this effect |asted
until 12 hours later. Position\30 s- di SiCcH ooI i Hcchari de Bfhai n added
liraglutide showed bl ood gl we om%(sustai napility equal

t o non-ol i aosacchari deHGhai n Sa elo-an 0 fect] of

gl ycosyl ation of the ' acyd at positi onNBAcof | NHAgl ulride was det ect ed.

[ 0145] Sequence Listing e€]lText SEQIDNO 1 is GP-1. 8EQID NGO 2 is
exendi n-4. SEQ I D NG 3 liraglutide. SEQID NO 4 is tPe general fornula

of oli aosaccrm-nl de n.coad @d exendin-4. SEQID NO 5 is the gener al
formul a of %gggy chain added liraglutide. SEQID NG 6 is
exendi n-4 ﬁ at pHE‘f‘ﬁ on 30 substituted w th disialooligosaccharide
chai n added éy SEQID NO 7 is exendin-4 having Gy at position
30 substituted. with S I i hai S.

W dlr c%v g%v%ﬂk& 01§m9 é}ggél‘?ﬂ%cbé 1261%C1C8 al i) atﬁjg@ﬁi Cy
SEQ ID I\g drglihe:t out p.ﬁnoehﬁ trgso%ttlop@s'OtOb‘%nl"F%QlO%JQ%Eﬂ/WJ: A&t with
asi al ool '1%,%%35 aP Og g?adlent and a pos@gIQZé By cNC%os@oﬂ 30 tysl' agl utide

; gjldg(y sp |1 ﬂﬁﬁgown;g Abshiadaool i aosacchari de” chain

havi ng ALG Pa@e%lal’id QH
added W(%S) SylEedid Jp Jon] B8 Cys AXEORHoBethal @VdhRig a&del L R4glRias (SERAD N8B 83 ubst i t ut ed

with Cys. The posxéﬁ gl ReNQosidlch 30SC{eldralbolp@picitdtdehdinngddlyGLrat (PoBI tion 28
subst i t U, gdeskd A (Ar7D mand PALGIuADBRAS (k@ MTradlatonlas PCT Utiehtivaal ApDeaion

SEQ I'D 2429181 761 Rathp 3Y) @mk YreadacROHi HIPEA 423G LSNBBLI00 Ut @dd whtt20Ar g, and
Arg at pESidthude s4RSH Gtsdion Gl amkalasbyesaac Bt t dhaianadidded Cys.
SEQ I D fideoyl 131G RoiimBarking sb@YB Ay, bys 8d50pes,gddent: 28utmubs DiltwTRd Wi t h
Arg, and, rgsoﬂlrtlono@sd dob O T AFBo5 WhishdobahRd. Wnt/lﬂm%ﬂiltl()ﬁBn@) -> SBQ 1 hilNe3°C14 i s
liragl ut h grgbﬁ}é[1@gnﬂ\,gp}ﬁtze(p@$|rﬁd)on 30 substituted with Cys. SEQ I D
NO 15 is a peptidefiadipghiasa Ot egtiasaregedufh Shatduesidzeen ibp BEbApathat i ve
Exanpl e the same conditions SEQrd D, BJ a 16Cissasaloplgbicderitrasiangddedpgirasuidt havéggr oup
synt hesi zgcht péiticn BPafakdlnre Exatikewith asphQlipdSedN@ridd shainsaddedgep Vides Yidvi ng a
pr ot ect i WeaigHONPARYIMGTEEEE edcilnedSyrivhewirae BXEHN{HI78.68, o BEGBH2NO. 18 is

Bl M51077. SEQ ID NO 19 is the gener aI , for rgul a of oI | sacchar| eDchal n

added Bl M&BHRAT SvREEs -nm ionAY : @i gq FA220
substitutNeddw th Cys. | D NO 21 IS BI M51077 hav Lys at position 20
substit utléévnmeﬁlhofd’0§ll<§1%§ fEaB%%ﬁ?B H%F?ﬁéc@h%lrp 1 '{%

9t

22 is a
pepti de havi ngl'ss BrsobvRBEsiZde EP% %F‘? S‘% h"d a éﬁfﬁ%”. 45
CLAI M5 ﬂPLQ\iFObIW Iﬁ@@r@apﬁd 0 &Hai hf‘ﬁbl&]%& ¢ Po§re &)(%ﬂ? 5 | anal ogue
havi ng Gwpter segion B P99% R éﬂ@.&n\wgqr@?éﬁg} JHEFPINEC A

he antigenic

GLP-1 an&idgiie is substl t ut ed dh an ol i aosacchari de chain added am no
aci d. (2) Synthesis of Position 30 Cys-Liragluti

The peptide obtained in (1) 10.4 mg and Pal- Glu (OBu)-OSu (see Translation of PCT
International Application No. 2002-512175, Example 33) 9.0 mg were reacted in DIPEA 10.9 L,
NMP 600 puL, and water 300 pL for 10 minutes. Aqueous Gly solution (Gly 29 mg, water 400 uL,

and EtOH 200 uL) were added, purified by HPLC [column: Zorbax 300 SB-CN, ¢ 4.6 x 250 mm,
gradient: solution A: 0.1% TFA-water, solution B: 0.09% TFA/10% water/90% AN, 1.0 ml/min;

solution B 48-55 (7 min) - 65 (8 min) - 100 (9 min), 15 min 65°C linear gradient], and lyophilized.
Of the obtained peptide 8.2 mg, 5.2 mg was treated with TFA, and then purified by HPLC

[column: Zorbax 300 SB-CN, ¢ 4.6 x 250 mm, gradient: solution A: 0.1% TFA-water, solution B:



2. The olig, osaccharide chain added form of antigenic G.P-1 anal ogue
according to claim1l, wherein said oligosaccharide chain added am no acid
is an ol igosaccharide chain added Asggor an ol i gosacchari de chain added
Cys. 3. The oligosaccharide chain added form of antigenic G.P-1 anal ogue

according to claims 1 or 2, wherein the ollgiﬁaccharlﬂ Iﬁ 2 @ and ihe am no
aci d ar &85/ Vi awaer Py 10rf“1§‘élp d‘OPJ‘F‘? e %A - 2utH AM no aci d.
4. The émﬁé%gé@@hgﬁﬁﬁé @HHWWh (ﬂ@gn // genlq GLPt% Onlo e
accordln to %‘y 8ﬁﬁmgﬂ3I@%Wﬁ ﬁ?”@ 3 it emf*““;%i;iwaes gge chai n
is an olY 6@%&8ﬁ5?f&€'bﬁ§é§;%'n |§FF a /sng

AI\ 10 l/ml érﬁm%oi '501 uon : ]n 9&6‘?7%8%?' ng to

ollaosa %”%%Eg/

any one gy ° A i

doubl e_ gﬁﬁ 4dm %gtltu dw1th % lgé%(f\?,n% ° p % Q%Sagosﬁi ari de
t ac@%dg

chain a 1e s of 1t10n fn a@ge(aq,lirgrﬁlagie kﬁ(}:hﬂl}@q ?: wher ei n
said ol I 09 Iﬁaﬁﬂld (5b929§t=ﬁcﬁ'x al de &R AR sishigebRehcEmom
di si al 00|11Lg9c3¢'ﬁ’a {j] g’i, the fé’ﬁa&%ﬁ' SRR iogprﬁg(iﬁcha«ﬁtlﬁdﬁo Glaldis reacted in

asi al 00"&%@?& Ed an%B@mM s%ﬁ%cpﬂwsmsl@%@:hﬁ@fa%h&h}aln and di mannose
ol i gosacchari de ch al N.q Ton The ol i gosaccharide chain added form of

antigenic GLP-1 analogue acgording to claimy5, wherein said oligosaccharide
chain is an ollaosacchanldeuchaln gﬁﬁresented by: [wherein R and R2 are
the sane or diff engier o naokh% %mo HOHO, HO-. HO, HO H3V--(7 HO'

 NHAC  ACHHO- - . OHAZHNS AHO, SE7THOMO. HO OHHO-/. . tH\0-,, C? HO- HOD,
}{) 46 ; and Ac i nd? cates an acetmﬁ%ﬁﬂgpp ] 8. The ollgosaccharlde chain
added form of antigenic GLP-1 anal d§ue a@cordnng to agy one Gf claims 1 to
7, wherein said antigenic GLP-1 analgﬁgéil§ﬁ 0 G
ollgosaccharlde chai n adgded f or mM%of al frgenrt 'T a Iog\ﬁ accordlng to
claim8, wherein g@ (§yfgosubstPT mnth anOﬁi go§HQgharﬁﬁe chai n added
amino acid is pesj |on\30 n,ﬁ%é%%ﬂyno acid sequence set forth in SEQID
NO 2. 10. The olbrgasaéch ai,n added form of antigenic GLP-1 anal ogue
according to C|&Hh18° wherein |nﬁﬁge pepti de consisting of the am no acid
sequence set forth®in SEQ ID NO 2, Gy at position 30 is substituted with
ol i gosaccharide chain added Cys, wherein said oligosaccharide chain
i's the disial ooligosaccharide chain shown by the followi ng formula: , and
wher ei n sai d* ol i gosaccharide chain and said Cys are bound via a linker in
sai d ol igosaccharide chain added Cys. 11. The oligosaccharide chain added
formof antigegi& oGoRrlRNAL QUey AGARA B RELEQcdih: 268205008 BCNEY 660 7,
wherein s rﬁma&}ﬂq GeNb bR d18 ﬁi%&b@ slo%mlni paghast THL/10% biterI@ AN, 1.0
ol I gosacghar Qiﬁutfanas 7 aﬁ!ﬂ@d W9L 8D Of @)L ig§N infin) GloB-(3 ndRl OGHL 6BTTIMea Ng t O
claim1ll &SRl thasl pRitiok!B6 Uyt tikieMoMiotddctandednbig g @aahagitde hohai n added
am no aCE&iukﬁ 3PRS §A1201:30e dubsthid VAN t(ROdia8beligsReuaite ehaeiddéoeishhown ISEQ | D
NG the following formula 2.3 mg was obtained. (MALDI TOF Mass calculated for [M (average) +H]

5962.19, found 5963.04)

HAEGTFTSDVSSYLEGQAAK2 EFIAWLVRGE3G o F o
NHAcHoo ﬁ;gwco

CH,

w

CIZ= (0] oH COOH
: < oH OH HO
OH OxLro. o HO
OH 0"\ o Ho
NHAc  no OH

The binding site of the lipophilic substituent to Lys (Kzo) is as follows.



13. The oligosaccharide chain added form of antigenic GP-1 anal ogue
according to claim1ll, wherein in the peptide consisting of the amno acid
sequence set forth in SEQ ID NGO 3, Agg at position 30 is substituted to
ol i gosacchari de chain added Cys, wherein said oligosaccharide
chain is the disialooligosaccharide chain represented by the foll ow ng
formula: 47 , or the asial ooliaosaccharide chain represented by the
foll ow ng fornula: wherein said oligosacch rlde[£ha|n and said Cys are
bound via a linker in said ollgosacchar I de chalébadébd Cys. 14. The
ol i gosacchari de chain added form of ant gent-g Canal ogue according to
any one of clains 1 to 13, wherein sai ollgqsaccharlde chain is
substantial |l y honogeneous. 15. The oIigosac%EEilde chai n added form of
antigenic GP-1 anal ogue according to any on clainms Ito 13, wherein
sai d ol i aosaccharide chain is 99% or nore ho neoss. 48 16. The
ol i gosaccharide chain added form of antigeni CHaP-1 anal ogue according to
any one of claims 1 to 15, wherein the antig m|C|ty is half or |ess
relative to an antigenic GLP-1 anal ogue wid hﬁ$L any ol i osacchari de chains
added thereto. 17. The oligosacchary de chai dded form of antigenic GP-1
anal ogue aecording -to.-anyone of c &bﬁ@ii[lo 16, wherein the antigenicity
is reduced conpared to the antlg nic G!P-1 anal ogue w thout any
oliclosaccharide chairmg added thgreto, GLP-1 activity is elevated
conpared to natural form GLP-1. 18. Acgm rmageuti cal conposition
conprising the ollgosaccharlde chain added fomi of antigenic G.P-1
anal ogue according to any one of claim&=%Q o0 17 as an active ingredient.
19. The pharnmaceutical conposition acc?jglng to claim18 for therapy or
prevention of a G.P-1-rel ated di sease 0. The pharnmaceutical conposition
according to claim 19, wherein said GLP-1-rel ated di sease is di abetes. 21.
A t herapeut4)c or prophylactic nmethod of a GLP-1-rel ated di sease,
char act eEkaetk § nSwcheiinstRekitior2 0B@ys difid 6 Olippeaceharidenthaia faddel 1Mab 109 0 gSHCCHar | de
chai n added2form of antigenic GLP-1 anal ogue accordinv, to any one of
claims 1 to 17A 3(GEQUWENEEtde| BVInRIG-y<1al Qrosi@ins Uk af G QFa|suiggotuted Lwith Cxs120>
A ycosyl amgdsiRdad totheo$ Exantpiege(yEQ [GIND: 20NAH|ngyg 042 BO»!) ORKPE9ARH244 58>
JP2009- 240f59ssedtdsilm dO0@- ¥Per3IQ4<AB)) 2nd jueous TCEP solution (100 mM, 100 pL), the

bromoacetylated disialooligosaccharide chain shown by the following formula (a) (10 mg/mL, 100

pL, 4.26 pmol). and SOO mM sodium phosphate buffer (pH 7.4, 100 pL) were sequentially added.

G e T
T Ho HO" Y CH \,m

HO ) \ HON o © 3

N AN /Sjﬁ/
H°"~‘/_M-Qj HO- HO

HN~ Ho OH MH
o= o=

cH, Cry

After reacting at 37°C for 2 hours, this was directly purified by HPLC [column:
SHISEIDO UG-120 (C18, 5 um), ¢ 4.6 x 250 mm, gradient: solution A: 0.1% TFA-water, solution
B: 0.09% TFA/10% water/90% AN, 0.7 ml/min; solution B 35 -> 60%, 20 min lineargradient], and
an oligosaccharide chain added BIM51077 peptide having Lys at position 20 of BIMS51077



<170>, Patentln version 3.1 <210> 1 <211> 31 <212> PRT <213> Hono Sapi ens
<220> <223> G.P-1 <400> 1 Hs Ala Qu Ay Thr Phe Thr Ser Asp val Ser Ser
Tyr Leu Gu Gy 151015 Gn Ala Ala Lyg Gu Phe Ile Ala Trp Leu Val Lys Gy
é)r(g c(i;y 202530 <210> 2 <211> 39 <212> PRT <213> Hel oderma <220> <223>

endi n-4 <220> <221> MOD RES <222> (39),. <223> AM DATI <400> 2 Hi
R e Sl i?ﬁf) %"?( S g%zg I Bereraiots ot o Al o
Val Ar g MetPhREE Mags cedeyfr %r vERee) ASK YA PrdB Sk 202530 Ser Ay Ala
Pro Pro [5{29] Ser 35

Comparative Example 1 - Synthesis of Exendin-4 (SEQ ID NO: 2)

After washing the column for solid-phase synthesis with Rink-Amido-PEGA resin (Merck
& Co., Inc.) (100 pmol) with DMF, peptide chain elongation was carried out by sequential
condensation of amino acids using the method shown below.

An amino acid having the amino group protected with an Fmoc group (0.5mmol) was
dissolved in 0.45M HCTU-HOBT/NMP (2.5mmol), added to the column for solid-phase synthesis,
and subsequently 0.9M DIPEA/NMP (2.5mmol) was added. After stirring at room temperature for
20 minutes, the resin was washed with DCM and DMF, and the Fmoc group was deprotected with
20% piperidine/DMF solution (2 ml) for 15 minutes. This operation was repeated for sequential
condensation of amino acids.

Amino acids protected with Fmoc groups used were Fmoc-Ser (tBu), Fmoc-Pro, Fmoc-Pro,
Fmoc-Pro, Fmoc-Ala, Fmoc-Gly, Fmoc-Ser (tBu), Fmoc-Ser (tBu), Fmoc-Pro, Fmoc-Gly, Fmoc-
Gly, Fmoc-Asn (Trt), Fmoc-Lys (Boc), Fmoc-Leu, Fmoc-Trp (Boc), Fmoc-Glu (OtBu), Fmoc-Ile,
Fmoc-Phe, Fome-Leu, Fmoc-Arg (Pbf), Fmoc-Val, Fmoc-Ala, Fmoc-Glu (OtBu), Fmoc-Glu (OtBu),
Fmoc-Glu (OtBu), Fmoc-Met, Fmoc-Gln (Trt), Fmoc-Lys (Boc), Fmoc-Ser (tBu), Fmoc-Leu, Fmoc-
Asp (OtBu), Fmoc-Ser (tBu), Fmoc-Thr (tBu), Fmoc-Phe, Fmoc-Thr (tBu), Fmoc-Gly, Fmoc-Glu
(OtBu), Fmoc-Gly, and Fmoc-His (Trt), and a 39-residue peptide of Ser (tBu)-Pro-Pro-Pro-Ala-Gly-
Ser (tBu)-Ser (tBu)-Pro-Gly-Gly-Asn (Trt)-Lys (Boc)-Leu-Trp (Boc)-Glu (OtBu)-Ile-Phe-Leu-Arg
(Pb)-Val-Ala-Glu (OtBu)-Glu (OtBu)-Glu (OtBu)-Met-Gln (Trt)-Lys (Boc)-Ser (tBu)-Leu-Asp
(OtBu)-Ser (tBu)-Thr (tBu)-Phe-Thr (tBu)-Gly-Glu (OtBu)-Gly-His (Trt) was obtained on the solid-
phase resin (SEQ ID NO: 15).

A portion of the obtained resin with the peptide formed thereon was taken in the column
for solid-phase synthesis, trifluoroacetic acid:water:TIPS (= 95: 2.5: 2.5) was added so that the resin
was sufficiently soaked, and stirred for 3 hours at room temperature. The resin was filtered off, and
the reaction solution was concentrated under reduced pressure. The obtained residue was purified by
HPLC [column: SHISEIDO UG-120 (C18 5 um), ¢ 20 x 250 mm, gradient: solution A: 0.1% TFA-
water, solution B: 0.09% TFA/10% water/90% AN, 8.0 ml/min; solution B 35 -> 60%, 20 min linear
gradient], and a 39-residue peptide of Ex-4 (SEQ ID NO: 2) was obtained.

[0126)]
Comparative Example 2 - Synthesis of GLP-1 (SEQ ID NO: 1)

Amino-PEGA resin (100 umol) was placed in a column for solid-phase synthesis, and
after washing well with DCM and DMF, swelled well with DMF.  4-hydroxymethyl-3-
methoxyphenoxy butyric acid (HMPB) (0.25mmotl), TBTU (0.25mmol), and N-ethylmorpholine
(0.25mmol) were dissolved in DMF (2 ml), placed in the column, and stirred at room temperature
for 4 hours. The resin was washed well with DMF and DCM, HMPB-PEGA resin was obtained, and
used as the solid-phase for solid-phase synthesis.

[0127]

Fmoc-Gly (0.50mmol), MSNT (0.50mmol), and N-methylimidazole (0.375mmol) were
dissolved in DCM (2 ml), placed in the column for solid-phase synthesis, and stirred at 25°C for 3
hours.

[0128]

After stirring. the resin was washed with DCM and DMF. The Fmoc group was
deprotected with 20% piperidine/DMF solution (2 ml) for 15 munutes. After washing with DMF,
subsquent peptide chain elongation was carried out by sequential condensation of amino acids using
the method shown below.

[0129]

An amino acid having the amino group protected with an Fmoc group was dissolved in
NMP (1 ml), and after addition of 0.4SMHCTU-HOBT/NMP (0.4mmol), added to the column for
solid-phase synthesis. and subsequently 0.9MDIPEA/NMP (0.8mmol) was added to the column for
solid-phase synthesis. Afier stirring at room temperature for 20 minutes, the resin was washed with



<210>,3 <211> 31 <212> PRT <213> artificial sequence <220> <223>
Liragrutide <220> <221> LIPID <222> (20)..(20) <223> Lys acylated with
palmtic acid via glutam c acid <400393 H's Ala Gu Gy Thr Phe Thr

Ser Asp

Val Ser Ser Tyr Leu u dy 151015 Gn Ala Ala Lys Gu Phe Ile Ala Trp Leu
val Arg Ay g\ir)g dy 202530 <210> 4 <211> 39 <212> PRT <213> artificial
sequenceP<g2 Méz@éﬂee“ﬁ@?g{ww BryAsPratenied i %Qfs pipeidang/ OMiasotian @ b bn> <221>

M SC FEAPURR!LS JBis g afz %@é@w ﬁfzﬂ w&eeteawﬂa&gx?f gRERf (Byemal

gl ycosyl %T%‘?fe%@hse%‘?

453

Amino acids protected with Fmoc groups used were Fmoc-Gly, Fmoc-Arg (Pbf), 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), and a 31-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)
was obtained on the solid-phase resin (SEQ ID NO: 16).

[0131]

After washing with DCM and DMF, resin corresponding to 5 pmol of the 31-residue
peptide was transferred to an eppendorf tube.
[0132]

A portion of the obtained resin with the peptide formed thereon was taken in the column
for solid-phase synthesis, trifluoroacetic acid:water: TIPS (= 95: 2.5: 2.5) was added so that the resin
was sufficiently soaked, and stirred for 3 hours at room temperature. The resin was filtered off, and
the reaction solution was concentrated under reduced pressure. The obtained residue was purified by
HPLC (Cadenza column C18 100 x 10 mm, developing solvent A: 0.1% TFA-water solution, B:
0.1% TFA acetonitrile:water = 90:10, gradient A:B = 95:5 -> 5:95 15 minutes, flow rate 3.0 ml/min),
and GLP-1 (SEQ ID NO: 1) was obtained.

[0133]
Comparative Example 3 - Synthesis of Liraglutide (SEQ ID NO: 3)

Preparation of liraglutide was carried out by the following procedure according to the
method of Example 34 in Translation of PCT International Application No. JP2002-512175.

This was synthesized by peptide solid-phase synthesis by Fmoc method, and purified by
HPLC [column: SHISEIDO UG-120 (C18, 5 pm), ¢ 20 x 250 mm, gradient: solution A: 0.1% TFA-
water, solution B: 0.09% TFA/10% water/90% AN, 8 ml/min; solution B 20 -> 95%, 20 min linear
gradient)].

The obtained peptide 10.4 mg and Pal-Glu (OBu)-OSu (9.0 mg) were reacted in DIPEA
10.9 uL, NMP 600 pl, and water 300 uL for 10 minutes. Aqueous Gly solution (Gly 29 mg, water
400 pL, and EtOH 200 pL) was added, purified by HPLC [column: Zorbax 300 SB-CN, ¢ 4.6 x 250
mm, gradient: solution A: 0.1% TFA-water, solution B: 0.09% TFA/10% water/90% AN, 1.0
ml/min; solution B 48-55 (7 min) - 65 (8 min) - 100 (9 min), 15 min 65°C ], and then lyophilized.

After treating the obtained protection lipidation peptide with TFA, this was purified by
HPLC [column: Zorbax 300 SB-CN, ¢ 4.6 x 250 mm, gradient: solution A: 0.1% TFA-water,
solution B: 0.09% TFA/10% water/90% AN, 1.0 ml/min; solution B 45-47 (1 min) - 50 (7 min) - 95
(8 min), 14 min, 65°C ], and then lyophilized to obtain liraglutide (SEQ ID NO: 3). (MALDI TOF
Mass calculated for [M (average) +H]™ 3749.95, found 3750.97)

[0134]
Synthesis Example 1 - Synthesis of Peptide Having Position 30 of Exendin-4 Substituted with Cys

After washing the column for solid-phase synthesis with Rink-Amido-PEGA resin (Merck
& Co., Inc.) (100 pmol) with DMF, peptide chain elongation was carried out by sequential
condensation of amino acids using the method shown below.

An amino acid having the amino group protected with a Fmoc group (0.5mmol) was
dissolved in 0.45M HCTU-HOBT/NMP (2.5mmol), added to the column for solid-phase synthesis,
and subsequently 0.9M DIPEA/NMP (2.5mmol) was added. After stirring at room temperature for
20 minutes, the resin was washed with DCM and DMF, and Fmoc group was deprotected with 20%




222> ,(14)..(14) <223> xaald: net, glycosylated Cys or glycosylated Asn
<220> <221> M SC FEATURE <222> (16)..(16) <223> Xaal6: du, glycosyl ated

Cys or glycosylated Asn <220> <221> WhpSC FEATURE <222> (20).
Xaa20: Arg,

.(20) <223>
glycosylated Cys or glycosylated Asn <220> <221> M SC_FEATURE

<222> (24). aa24; | at ed | at
<220> <2@TB EF%% ggq%2§Tgw{23§&2?§§gmk 3@35” g¥?%8§ylated

(39)..
xaaz2

cys or drYE ‘65§ mo ;mm < 2Wq> <221> M S ES l(13% ) <223>
tl Fmoc oups us ere er F1
xaa30: P%zg g‘%@c %ﬁlefger P ). S >Pro(éc cgﬁ; S <222>
OC- C-

) %ﬂﬁé—é fBalf, Xaals,

Glu (OtBu), Fmoc-Glu (OtBu), Fmoc-Met, Fmoc-Gln (Trt), Fmoc-Lys (Boc), Fmoc-Ser (tBu)
Fmoc-Leu, Fmoc-Asp (OtBu), Fmoc-Ser (tBu), Fmoc-Thr (tBu), Fmoc-Phe, Fmoc-Thr (tBu), Fmoc-
Gly, Fmoc-Glu (OtBu), Fmoc-Gly, and Fmoc-His (Trt),

and 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)-Thr (tBu)-Phe-
Thr (1Bu)-Gly-Glu (OtBu)-Gly-His (Trt) was obtained on the solid-phase resin (SEQ ID NO: 17).

A portion of the obtained resin with the peptide formed thereon was taken in the column
for solid-phase synthesis, trifluoroacetic acid:water: TIPS (= 95: 2.5: 2.5) was added so that the resin
was sufficiently soaked, and stirred for 3 hours at room temperature. The resin was filtered off, and
the reaction solution was concentrated under reduced pressure. The obtained residue was purified by
HPLC [column: SHISEIDO UG-120 (C18 5 pm), ¢ 20 x 250 mm, gradient: solution A: 0.1% TFA-
water, solution B: 0.09% TFA/10% water/90% AN, 8.0 ml/min; solution B 35 -> 60%, 20 min linear
gradient], and a 39-residue peptide having Gly at position 30 of Ex-4 substituted with Cys was
obtained. (MALDI TOF Mass calculated for [M+H]" 4230.60, found 4231.27) (SEQ ID NO: 10)

[0135]
Svynthesis Example 2 - Synthesis of Bromoacetylated M5 Oligosaccharide chain

Soybean powder 100 g was washed twice with 500 ml of acetone and twice with 500 mi of
methanol to obtain delipidated soybean powder 61.4 g.

To the obtained delipidated soybean powder 43.0 g, water 430 ml and liquefying enzyme
T (HBI) 4.3 g was added, and reacted at 70°C for 19 hours with stirring. The reaction solution was
centrifugated (10000 G, 10 minutes) to separate the supernatant from the precipitate, and supernatant
800 m! was obtained. Water 430 ml and liquefying enzyme T 4.3g were further added to the
precipitate, reacted again at 70°C for 19 hours, and the reaction solution was centrifugated (10000 G,
10 minutes) to separate the supernatant from the precipitate, and supernatant 600 ml was obtained.

The obtained supernatants were combined (total 1400 ml), 500 mM phosphate buffer pH
7.0 100 ml and Orientase ONS (HBI) 3.0 g were added, and reacted at 50°C for 19 hours with
stirring. The solution after reaction was filtered to remove the insoluble matter, and concentrated on
a rotary evaporator until the solution volume was 400 ml. The obtained solution was ultrafiltered
using an ultrafilteration membrane having a molecular weight cutoff of 1K (Minimate TFF Capsule
1K membrane, Pall Corporation).

After treatment for 6 hours, the fluid that did not permeate the membrane 230 ml was
recovered. To the recovered fluid, 1 M Tris-hydrochloric acid buffer pH 8.0 20 ml, sodium azide
250 mg, and Actinase E (Kaken Pharmaceutical Co., Ltd.) 423.5 mg were added, and reacted at
37°C for 82 hours. The reaction solution was filtered to remove the insoluble matter, and then
concentrated on a rotary evaporator until the solution volume was 100 ml. The concentrated solution
was fractionated with Sephadex-G25 (¢ 25mm x 100mm) column in two parts each containing half,
only the fractions containing the oligosaccharide chain were collected, concentrated, and 2.22 g was
obtained.

To the obtained fractions containing the oligosaccharide chain, distilled water 21.0 ml and
ethanol 14.9 ml were added and dissolved, sodium bicarbonate 1.13 g and Fmoc-OSu 2.02 g were
added, and reacted at room temperature for 16 hours reaction. After the reaction, acetone 250 ml
was added, and the precipitate was filtered with a membrane filter (¢ 47mm, retained particle size
0.5 pm, ADVANTEC MFS, INC.). The insoluble matter remaining on the membrane was dissolved
in distilled water and recovered, and concentrated on a rotary evaporator until the solution volume
was 10 ml or less. The concentrated solution was fractionated with Sephadex-G25 (¢ 25mm x
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<400>,4 Hs Ay Au @y Thr Phe Thr Ser Asp Leu Ser Xaa G n Xaa Ju Xaa
151015 A u Ala Val Xaa Leu Phe Ile Xaa Trp Leu Lys Xaa Ay Xaa Pro Ser
202530 Ser Gy Ala Pro Pro Pro Ser 33%;<210> 5 <211> 31 <212> PRT <213>
arztzbf [ CI22| sequence <220> <223> CGeneral fornula of glycosylated Liragrutide
<220> <221> M C FEATURE <222> (1 <223> Xaal2:  Ser yl at ed
Cys or s LR noséﬁ@&al%égz%%% ErpERE R 95501 B 55

ne

Xaadt L% Sl akeg gihyt GRS W Rk ol S 52208 SAZEDM Saf EATURE
<221> L| l@) i i 2% é DRy 0%¥a§1 g%esohggsa&lhyrpdg %l)’allr?\i é?g Asn
ed g and puT YR 13 @kif 8Wn¥gh& R3bintd. Crrachde Vi @

gl pur"ifﬁ;ed%hry h>ar1de cham was purified by HPLC [column: YMC-PackODS-AM ¢ 20 x 250 mm,
eluent: acetonitrile/25 mM ammonium acetate buffer = 82/18, flow rate : 8.0 ml/min], and a high-
mannose Man3GlcNAc; oligosaccharide chain (M5 oligosaccharide chain) 13.0 mg was obtained.

To the obtained M3 oligosaccharide chain 11.0 mg, water 165 pl was added and dissolved.
To this solution, ammonium bicarbonate 200 mg was added and treated at room temperature for 41
hours, and then lyophilized. To the obtained lyophilisate, sodium bicarbonate 12.5 mg and water
110 pl were added, bromoacetic anhydride (Aldrich) 19.9 mg previously dissolved in 10 pl of N.N-
dimethy! formamide (DMF) was added, and reacted for one hour with cooling with ice. After one
hour, the reaction system was returned to room temperature, further reacted for one hour, and then
purified by gel filteration, and the bromoacetylated M5 oligosaccharide chain (b) shown below 7.9
mg was obtained.

+0OH
0 ﬁ

| HO 10 ~
Ho-Z-0 “NHAc NHAc Br
HO 250/ ¢ 0

(b)

[0136]

Synthesis Example 3 - Synthesis of Peptide Having Position 26 of BIM51077 Substituted with Cys
After washing the column for solid-phase synthesis with Rink-Amido-PEGA resin (Merck

& Co., Inc.) (100 umol) with DMF, peptide chain elongation was carried out by sequential

condensation of amino acids using the method shown below.

[0137]

An amino acid having the amino group protected with a Fmoc group (0.5mmol) was
dissolved in 0.45M HCTU-HOBT/NMP (2.5mmol), added to the column for solid-phase synthesis,
and subsequently 0.9M DIPEA/NMP (2.5mmol) was added. After stirring at room temperature for
20 minutes. the resin was washed with DCM and DMF, and Fmoc group was deprotected with 20%
piperidine/DMF solution (2 ml) for 15 minutes. This operation was repeated for sequential
condensation of amino acids.

[0138]

Amino acids protected with Fmoc groups used were Fmoc-Arg ( Pbf), Fmoc-
Aminoisobutyric Acid (Aib), Fmoc-Lys (Boc), Fmoc-Val, Fmoc- Leu, Fmoc-Trp (Boc), Fmoc-Ala,
Fmoc-Ile. Fmoc-Phe, Fmoe-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.



<221> M SC _FEATURE <222> (24)..(24) <223> Xaa24: Al a, glycosylated Cys or
gl ycosyl ated Asn <220> <221> M SC FEATURE <222> (28)..(28) <223> XaaZ28:
Arg, glycosylated Cys or glycosyl ated,Asn <220> <221> M SC_FEATURE <222>
(30)..(30) <223> Xaa30: Arg, glycosyl at ed Q/s or glycosyl at ed Asn <220>

<223> At Ieast one of Xaa 2 Xaa , Xaa

gl ycosyl a{’ﬁ% 0 es ug e LyI§>he Thr
Ser Asp PSf) ’1“\ [eul- ( >-Alar ea1 (%géﬁj‘%}%} ét "Il e Xaa
Trp Leu 4 °r >3 STPRT <213>
artifi CI gé e UeREE rt) ‘fﬁﬁgal np Ser 1 (30) i s subst i tuted

with C\/S C%g&@&%} ok "&Jsﬁ{ W h'tggﬁegﬁ&h@ﬁﬁeqehepéawas 5R20R 1722hin CARBCHYD

for solid-phase synthesis, trifluoroacetic acid:water: TIPS (= 95: 2.5: 2.5) was added so that the resin
was sufficiently soaked, and stirred for 3 hours at room temperature. The resin was filtered off, and
the reaction solution was concentrated under reduced pressure. The obtained residue was purified by
HPLC [column: SHISEIDO UG-120 (C18, 5 um), ¢ 20 x 250 mm, gradient: solution A: 0.1% TFA-
water, solution B: 0.09% TFA/10% water/90% AN, 8.0 ml/min; solution B 35 -> 60% 20 min linear
gradient], and a 30-residue peptide having Lys at position 20 of BIM51077 substituted with Cys 12
mg was obtained. (MALDI TOF Mass calculated for [M (average) +H]+ 3315.69, found 3314.72)
(SEQ ID NO: 20)

[0140]
Test Example 1 - Confirmation of Antigenicity-ILowering Action of Exendin-4 by Glycosylation

The effect of glycosylation on the antigenicity of exendin was verified by sensitizing mice
with non-oligosaccharide chain added exendin-4 or position 30 Cys-disialooligosaccharide chain
added exendin-4, and comparing blood anti-exendin-4 antibody concentrations.

As priming immunization, position 30 Cys-disialooligosaccharide chain added exendn-4
synthesized in Example 1 and non-oligosaccharide chain added exendin-4 (American Peptide
Company) were mixed well with Complete Freund's adjuvant (Difco Laboratories) to make
emulsions, and intraperitoneally administered to balb/c mice (female, 7 weeks old).

On day 14, oligosaccharide chain added exendin-4 or non-oligosaccharide chain added
exendin-4 emulsified by sufficient mixing with Incomplete Freund's adjuvant (Difco Laboratories)
were subcutaneously administered to Balb/c mice (female, 7 weeks old) as boost immunization.

Plasma was collected from mice seven days after the boost immunization. The anti-
exendin-4 antibody concentration in plasma was measured by Enzyme-Linked Immunosorbent assay
(ELISA) using commercially available anti-exendin-4 antibody (Antibodyshop) as the standard.

Fifty pg of non-oligosaccharide chain added exendin-4 was added to a 96-well ELISA
plate, and incubated at 37°C for 2 hours. The plate was washed three times with 0.05% Tween 20-
containing Phosphate Buffered Saline (PBS), pH 7.4 (wash buffer), and blocked with 0.5% bovine
serum albumin-containing wash buffer at 4°C overnight. After the post-blocking plate was washed
three times, dilution series prepared by diluting the plasma sample in PBS were added, and
incubated at 37°C for 2 hours. The plate was washed three times with wash buffer, 50 uL of
peroxidase-conjugated goat anti-mouse IgG was added, and incubated at 37°C for 2 hours. The plate
was washed three times with wash buffer, and 100 pL of ABTS peroxidase substrate (Pierce) was
added for color development. The color development reaction was terminated by adding 20% SDS,
and absorption at 405 nm was measured. The concentration of anti-exendin-4 antibody was
determined using anti-exendin-4 monoclonal antibody as the standard. The result is shown in Figure
4.

Antibody production was strongly induced in mice immunized with oligosaccharide chain
added and non-oligosaccharide chain added exendin-4, and its concentration in plasma was 707 +
68.2 mg/mL. In contrast, plasma anti-exendin-4 antibody concentration in mice immunized with
position 30-Cys-disialooligosaccharide chain added exendin-4 was reduced to about one-quarter
(178.8 +22.3 mg/mL) compared to when immunized with non-oligosaccharide chain added exendin-
4, showing significant antigenicity-lowering action (p<0.001, Student's t-test).

[0141] _

Test Example 2 - Oral Glucose Tolerance Test (OGTT) of Oligosaccharide chain added Exendin-4
PBS solutions of position 30 Cys-disialooligosaccharide chain added exendin-4

synthesized in Example 1 or non-oligosaccharide chain added exendin-4 synthesized in Comparative




<222>,(30)..(30) <223> Cys glycosyl ated by disialo oligosaccharide chain
<220> <221> MOD RES <222> (39)..(39) <223> AM DATION <400> 6 Hs Ay du
Ay Thr Phe Thr Ser Asp Leu Ser Lys G;n Met Gu Gu 151015 Gu Ala Val Arg
Leu Phe Ile Qu Trp Leu Lys Asn Ay Cys Pro Ser 202530 Ser Gy Ala Pro Pro
Pro Ser 35 <210> 7 <211> 39 <212> PRT <213> artificial sequence <220> <223>
Exendi n- Bxemileyih{OShnn@lyy¢ 3d) of BBS sidtion tofitEd - wbrpgneadyis (ainperssye| Examle 39

hi gh- nanﬁbfééo g} Y@ IGEP é%}%?élwémmtﬂ@reéﬁaicﬁwz@é@m? 33 dCARBERYD0 290>

(30). . (30§ napaan E‘“g?r ‘86§ P%tog‘ﬁ gm h mennose- 5-type oltlaa%osaccharl de

chai ' <20 2538 o st 3o OB ks s
Gudy ute and é{ba Stes mlmst 1or1 m aﬂo 10 i‘iucose was mgsﬁlg:(liéfsﬁ Ala val
Arg Leu ﬁh L:l\ A 'E}J(RLErc.:lRa gono Blar Vs no@ﬁgosacc arlge chain added liraglutide was
also administered to db/db mice, blood crlucose was measured over time, and compared to the action
of position 30 Cys-disialooligosaccharide chain added liraglutide. The result is shown in Figure 5.
Position 30 Cys-disialooligosaccharide chain added exendin-4 and non-oligosaccharide

chain added exendin-4 showed equal effects, and both showed blood glucose elevation suppressive
action higher than vehicle (PBS only) and GLP-1.

[0142]
Test Example 3 - Confirmation of Blood Glucose Lowering Action of Oligosaccharide chain added
Exendin-4 Using db/db Mice

A PBS solution of position 30 Cys-disialooligosaccharide chain added exendin-4
synthesized in Example 1 (9 nmol/10 mL) was intraperitoneally administered to BKS.Cg-
+Leprdb/+Leprdb/Jcl mice (10 weeks old, male) at an administration dosage of 10 mL/kg. Orbital
blood was collected before administration of the compound, as well as 30 minutes, 60 minutes, 120
minutes, and 240 minutes later, and blood glucose was measured using Accu-Chek Aviva (Roche
Diagnostics).

Blood glucose lowering action was compared with non-oligosaccharide chain added
exendin-4 synthesized in Comparative Example 1. The result is shown in Figure 6.

Non-oligosaccharide chain added exendin-4 showed high blood stability, showed strong
blood glucose lowering action 30 minutes after administration, and this effect lasted until 240
mmutes later. Position 30 Cys-disialooligosaccharide chain added exendin-4 showed blood glucose
lowering action and sustainability equal to non-oligosaccharide chain added exendin-4, and no effect
of glycosylation of the amino acid at position 30 of exendin-4 was detected.

From the results of Test Examples 1, 2, and 3, glycosylation of position 30 of non-
oligosaccharide chain added exendin-4 was thought to be an effective method for reducing
antigenicity of non-oligosaccharide chain added exendin-4 without affecting the pharmacologic
action of exendin-4.

[0143]
Test Example 4 - Oral Glucose Tolerance Test (OGTT) of Oligosaccharide chain added Liraglutide

PBS solutions of position 30 Cys-disialooligosaccharide chain added liraglutide produced
in Example 4, GLP-1 produced in Comparative Example 2, or liraglutide produced in Comparative
Example 3 (9 nmol/10 ml), or PBS solution were intraperitoneally administered to C57BL/6]JJc]
mice fasted overnight (10 weeks old, male) at an administration dosage of 10 ml/kg.

Thirty minutes later, glucose solution was orally administered at an administration dosage
of 1 mg/g. Orbital blood was collected before administration of glucose, as well as 30 minutes, 60
minutes, and 120 minutes after administration of glucose, and blood glucose was measured using
Accu-Chek Aviva (Roche Diagnostics). The result is shown in Figure 7.

Although Position 30 Cys-disialooligosaccharide chain added liraglutide and non-
oligosaccharide chain added liraglutide both showed blood glucose elevation suppressive action
higher than vehicle (PBS only) and GLP-1, position 30 Cys-disialooligosaccharide chain added
liraglutide showed even higher blood glucose elevation suppressive action compared to non-
oligosaccharide chain added liraglutide.

[0144]
Test Example 5 - Blood glucose elevation Suppressive action Test of Oligosaccharide chain added
Liraglutide Using db/db Mice




202530 Ser Gy Ala Pro Pro Pro Ser 35 <210> 8 <211> 31 <212> PRT <213>
artificial sequence <220> <223> Li ragrutide in which Arg(30) is substituted
with cys glycosylated by asialo oligogaccharide chain <220> <221> LIPID
<222> (20)..(20) <223> Lys acylated wth palmtic acid via glutam c acid
<220> <221> CARBOHYD <222> (30)..(30) <223> Cys glycosylated by asialo
ollgosaccharlde cha| n <400> 8 Hs Ala Qu GI Thr Phe Thr Ser Asp Val Ser

Ser T sx@mf%%ya dﬁr L% Prainapded raélufﬁi rt EFdVaI Ar g
Gle)r/ Q/y; i§ ’d% Zﬁ) 11‘ % “<a? 12y 112"9“15 reQé |LFPr ‘P/ tlence

d 1mc is old ﬁt a W] rat as
<220> <233 ‘§K;§b§

Srali hEL, mmutes mmutes mutes
glycosil %O%dmpéé QKIO%IH &, & |7gpl§1f?lﬁt§ﬁl e} %?d lﬁh)% gpucose was measured using Accu Chek

Aviva (Roche Diagnostics). Similarly, non-oligosaccharide chain added liraglutide was also
administered to db/db mice, blood glucose was measured over time, and compared to the action of
position 30 Cys-disialooligosaccharide chain added liraglutide. The result is shown in Figure 8.

Position 30 Cys-disialooligosaccharide chain added liraglutide showed high blood stability,
showed strong blood glucose lowering action 30 minutes after administration, and this effect lasted
until 12 hours later. Position 30 Cys-disialooligosaccharide chain added liraglutide showed blood
glucose lowering action and sustainability equal to non-oligosaccharide chain added liraglutide, and
no effect of glycosylation of the amino acid at position 30 of liraglutide was detected.

[0145]
Sequence Listing Free Text

SEQ ID NO: ! is GLP-1.

SEQ ID NO: 2 is exendin-4.

SEQ ID NO: 3 is liraglutide.

SEQ ID NO: 4 is the general formula of oligosaccharide chain added exendin-4.

SEQ ID NO: 5 is the general formula of oligosaccharide chain added liraglutide.

SEQ ID NO: 6 is exendin-4 having Gly at position 30 substituted with
disialooligosaccharide chain added Cys.

SEQ ID NO: 7 is exendin-4 having Gly at position 30 substituted with high-mannose-type
5-oligosaccharide chain added Cys.

SEQ ID NO: 8 is liraglutide having Arg at position 30 substituted with
asialooligosaccharide chain added Cys.

SEQ ID NO: 9 1s liraglutide having Arg at position 30 substituted with
disialooligosaccharide chain added Cys.

SEQ ID NO: 10 is exendin-4 having Gly at position 30 substituted with Cys.

SEQ ID NO: 11 is GLP-1 peptide having Lys at position 28 substituted with Arg, and Arg
at position 30 substituted with Cys.

SEQ ID NO: 12 is GLP-1 having Lys at position 28 substituted with Arg, and Arg at
position 30 substituted with asialooligosaccharide chain added Cys.

SEQ ID NO: 13 is GLP-1 having having Lys at position 28 substituted with Arg, and Arg
at position 30 substituted with Cys (acm).

SEQ ID NO: 14 is liraglutide having Arg at position 30 substituted with Cys.

SEQ ID NO: 15 is a peptide having a protective group synthesized in Comparative
Example 1.

SEQ ID NO: 16 1s a peptide having a protective group synthesized in Comparative
Example 2.

SEQ ID NO: 17 is a peptide having a protective group synthesized in Synthe51s Example 1.

SEQ ID NO: 18 is BIM-51077.

SEQ ID NO: 19 is the general formula of oligosaccharide chain added BIM-51077.

SEQ ID NO: 20 1s BIM-51077 having Lys at position 20 substituted with Cys.

SEQ ID NO: 21 is BIM-51077 having Lys at position 20 substituted with
disialooligosaccharide chain added Cys.

SEQ ID NO: 22 is a peptide having a protective group synthesized in Synthesis Example 3.




<220>,<221> LIPI D <222> (20)..(20) <223> Lys acylated with palmtic acid
via glutam c acid <220> <221> CARBCHYD <222> (30)..(30) <223> Cys
gl ycosyl ated by disial o oligosacchar iege chain <400> 9 Hs Ala u dy Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu U Qvy 151015 Gn Ala Ala Lys G u Phe
Ile Ala Trp Leu Val Arg Ay Cys Gy 202530 <210> 10 <211> 39 <212> PRT
<213> artificial sequence <220> <2ZIABENndin-4 in which Ay(30) is
substituted with Cys <220> <221> MOD RES <222> (39)..(39) <223> AM DATI ON
<400> 101H s Ghyol@ogecHaydeThein Risied i oSentisdspG LR LarBeud sinGohPNEEIGY .U G U
151015 GWhergip aatvigdst Apgy 2péng Pt of |tee @htigeTe pGLBRY dnglegyssis @bstingyds With oanser
202530 Seligogcshapdeshpp gddpg ynimp gpicer 35 <210> 11 <211> 31 <212> PRT <213>
artificial Seqalgr&l}éosgc?%ge chain added form of antigenic GLP-! analogue according to claim 1,

wherein said oligosaccharide chain added amino acid is an oligosaccharide chain added Asn or an

oligosaccharide chain added Cys.

3. The oligosaccharide chain added form of antigenic GLP-1 analogue according to claims 1

or 2, wherein the oligosaccharide chain and the amino acid are bound via a linker in said

oligosaccharide chain added amino acid.

4, The oligosaccharide chain added form of antigenic GLP-1 analogue according to any one

of claims 1 to 3, wherein said oligosaccharide chain is an oligosaccharide chain consisting of 4 or

more sugars.

5. The oligosaccharide chain added form of antigenic GLP-1 analogue according to any one
of claims ] to 4, wherein said oligosaccharide chain is a double-stranded complex oligosaccharide
chain.

6. The oligosaccharide chain added form of antigenic GLP-1 analogue according to claim 3,

wherein said oligosaccharide chain is an oligosaccharide chain selected from disialooligosaccharide
chain, monosialooligosaccharide chain, asialooligosaccharide chain, diGlucNAc oligosaccharide
chain, and dimannose oligosaccharide chain.

7. The oligosaccharide chain added form of antigenic GLP-1 analogue according to claim 3,
wherein said oligosaccharide chain is an oligosaccharide chain represented by:

[wherein R and R? are the same or different, and indicate:
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<223>,G.P-1 in which Lys(28) is substituted with Arg and Arg(30) is
substituted with Cys <400> 11 H's Ala Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Gu dy 151015 G n A a Alg Lys Gu Phe Ile Ala Trp Leu Val Arg
Ay cys Gy 202530 <210> 12 <211> 31 ¥12> PRT <213> artificial sequence
<220> <223> G.P-1 in which Lys(28) is substituted with Arg and Arg(30) is
subst i t ut &d AsintdraCy s gybtylagewpllat ed by asi al o ol i gosacchari de chain <220>
<221> CARBOHYDIke22igosa¢cB@)de cli@DjddepBm o Cyigeplicy/Glds Y hrafogae dpyordisg &l apy one

ol i gosacéﬁ%mﬁbtodh‘éﬁ%elﬂz%@?t&%lcl‘ﬁ@ Ixnglogieys @kydinFhr  Phe Thr Ser Asp Val Ser
Ser Tyr @%u d el 051@1@@5 clgimaddpcyfomp gf anigeniy GLIphanajaeee swryding |9 dap 8val Ar g

dy Cys gel 5%65 tfefsd pah %_1; @S%c%haeéﬁi%mméﬁemega%? tiRepttad? Sdifuence
<220> <2%§ el ei“efﬁa i andhm tb ti ? d wit QaCA _and Arg(30) is
substituted w w ere th the pepﬁge Qs ing 01gth t:r{rslm aci sequeé'lnge sg(? forth' %a%\%>2

M SC FEAEHaEposmon 30 1s substituted with oligosaccharide chain added Cys,
wherein said oligosaccharide chain is the disialooligosaccharide chain shown by the
following formula:

, and
wherein said oligosaccharide chain and said Cys are bound via a linker in said
oligosaccharide chain added Cys.

11. The oligosaccharide chain added form of antigenic GLP-1 analogue according to any one
of claims 1 to 7, wherein said antigenic GLP-1 analogue is liraglutide.
12. The oligosaccharide chain added form of antigenic GLP-1 analogue according to claim 11, |

wherein said site substituted with an oligosaccharide chain added amino acid is position 30 in the
amino acid sequence set forth in SEQ ID NO: 3.
13. The oligosaccharide chain added form of antigenic GLP-1 analogue according to claim 11,
wherein in the peptide consisting of the amino acid sequence set forth in SEQ ID NO: 3,
Arg at position 30 1s substituted to oligosaccharide chain added Cys,
wherein said oligosaccharide chain is the disialooligosaccharide chain represented by the
following formula:



<222>,(30)..(30) <223> cys having bl ocking group Acm <400> 13 H's Ala GQu
@y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u 3@y 151015 dn Ala Ala Lys
Gu Phe Ile Ala Trp Leu val Arg Ay @ys Ay 202530 <210> 14 <211> 31 <212>
PRT <213> artificial sequence <220> <223> Liragrutide in which Arg(30) is
substituted wth Cys <220> <221> LIPID <222> (20)..(20) <223> Lys acyl ated
with palnmtic acid via glutanmc acid <400> 14 Hs Ala u @y Thr Phe Thr
Ser Asp val Ser Ser Tyr Leu u dy 151015 Gn Ala Ala Lys Gu Phe Ile Ala
Trp Leu Val Arg Ay Q/s dy 202530 <210> 15 <211> 39 <212> PRT <213>
Artificial cw POk 22%<223> Pepti de havi ng bl ocki ng groups synt hesi zed
i n Conpar at ipye arrp e 1./2220> <221> M SC FEATURE <222> (1)..(1) <223> H s
havi ng. bl ook gl ﬁrd 220M G2 1NHASC_FEATURE

NHACc

- OH
{:-&/
o

NHAC

’and . . . .
wherein said oligosaccharide chain and said Cys are bound via a linker in said

oligosaccharide chain added Cys.

14. The oligosaccharide chain added form of antigenic GLP-1 analogue according to any one
of claims 1 to 13, wherein said oligosaccharide chain is substantlallv homogeneous.
15. The oligosaccharide chain added form of antigenic GLP-1 analogue according to any one

of claims 1 to 13, wherein said oligosaccharide chain is 99% or more homogeneous.



<$222>,(3)..(3) <223> du having bl ocking group O Bu <220> <221>

M SC _FEATURE <222>(5)..(5) <223> Thr having bl ocking group tBu <220> <221>
M SC_FEATURE <222> (7)..(7) <223> Thgghavi ng bl ocking group tBu <220>
<§§i> mgg E&$BEE <§§§>( 8)..(8) <223> Ser having bl ocki ng group tBu <220>
< > < > 9 <223> As <
<221> MISC FEATUREZORSREE( gd%) &?T“ &{‘%ggaﬁ CcS% g“’ a“? OtB?BuzzO>
<220> <2243y éﬁ:l?—"l':‘ﬁbﬂﬁ 'gl)e hal %r) eséé ?:.;yeLoy%n 4 6i'nhcg Ioc rTg group

BOC <22 t out any olrgosaccharide chams ad
The oligosaccharide chain added form of antigenic GLP-1 analogue according to any one
of claims 1 to 16, wherein the antigenicity is reduced compared to the antigenic GLP-1 analogue
without any oligosaccharide chains added thereto, and GLP-1 activity is elevated compared to
natural form GLP-1.

18. A pharmaceutical composition comprising the oligosaccharide chain added form of
antigenic GLP-1 analogue according to any one of claims 1 to 17 as an active ingredient.

19. The pharmaceutical composition according to claim 18 for therapy or prevention of a
GLP-1-related disease.

20. The pharmaceutical composition according to claim 19, wherein said GLP-1-related
disease is diabetes.

21. A therapeutic or prophylactic method of a GLP-1-related disease, characterized in

adminstering an effective amount of the oligosaccharide chain added form of antigenic GLP-1
analogue according to any one of claims 1 to 17.



<221>, M SC_FEATURE <222> (13)..(13) <223> dn having bl ocking group Trt
<220> <221> M SC_FEATURE <222>( 15)..(15) <223> d u having bl ocki ng group
ot Bu <220> <221> M SC _FEATURE <222> (16)..(16) <223> G u havi ng bl ocki ng
group O Bu <220> <221> M SC_FEATURE <222> (17)..(17) <223> du having

bl ocki ng group O Bu <220> SE %%f I\/E];CII{E TURE <222> (20)..(20) <223> Arg
havi ng bl ocki ng group Pbf SC FEATURE <222> (24)..(24) <223>
G u M DPng dsbock Chgnigrdugm . CIBui <220> <221> M SC_FEATURE <222>(25) . (25)

<223>, 1-569 @V&@ngeoccglrg&cqr Opgn‘lta?gcen$g GOLP 1 Analog
<130> OCKP0902F

<150> 1P2009-249597
<151> 2009-10-30

<160> 22

<170> PatentIn version 3.1

<210> 1

<211> 31

<212> PRT

<213> Homo Sapiens

<220>
<223> GLP-1

<400> 1

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 ITe Ala Trp Leu val Lys Gly Arg Gly
20 25 30

<210> 2

<211> 39

<212> PRT

<213> Heloderma

<220>
<223> Exendin-4

<220>

<221> MOD_RES
<222> (39)..(039
<223> AMIDATION

<400> 2

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys GIn Met Glu Glu
1 5 10 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 3

<211> 31

<212> PRT

<213> artificial sequence

<220> )
<223> Liragrutide
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<221>, M SC_FEATURE <222>(27).
<220> <221> M SC_FEATURE <222>(28).

group tBu <220> <221> M SC_FEATURE <222>(33)..(33) <223> Ser

bl ocki ng group tBu <220> <221> M SC_FEATURE <222> (39).

haVIﬁ Nblocklng group tBu <400> 15 Hs Ay Qu Ay Thr Phe Thr Ser Asp Leu
Ser 25@ )gu G u 151015 Gu Ala Val Arg Leu Phe Ile Gu Trp Leu Lys
Asn 2’3>G Yy sPROYT %@d%%53&1%563&1&\'\%%%@&% Rc9qSer 35 <210> 16 <211> 31

<212> PRT <213> artificial sequence

<400>

1

3

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
10 15

5

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Arg Gly Arg Gly
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>
<223>

<220>
<221>
<222>
<223>

<220>
<223>
Xaa30

20

4
39
PRT
artificial sequence

General formula of glycosylated Exendin-4

MISC_FEATURE
(12)..(12)
Xaal2: Lys, glycosylated Cys or glycosylated Asn

MISC_FEATURE
(14)..(14)
Xaald: Met, glycosylated Cys or glycosylated Asn

MISC_FEATURE
(16)..(16)
Xaal6: Glu, glycosylated Cys or glycosylated Asn

MISC_FEATURE
20).. 20
Xaa20: Arg, glycosylated Cys or glycosylated Asn

MISC_FEATURE
4)..0224 :
Xaa24: Glu, glycosylated Cys or glycosylated Asn

MISC_FEATURE
(28)..(28)
Xaa28: Asn, glycosylated Cys or glycosylated Asn

MISC_FEATURE
30)..(30)
Xaa30: Gly, glycosylated Cys or glycosylated Asn

MOD_RES
(39)..0339D
AMIDATION

At least one of Xaal2, Xaal4, Xaal6, Xaa20, Xaa24, Xaa28 and
is glycosylated Cys or glycosylated Asn.

Page 2

.(27) <223> Lys having bl ocking. group Boc
. (28) <223> Asn havi ng bl ocki ng group
Trt <220> <221> M SC_FEATURE <222>(32)..(32) <223> Ser having bl ocking

.(39) <223> Ser



<220>, <223> Pepti de havi ng bl ocki ng groups synthesized in Conparative
Exanpl e 2 <220> <221> M SC _FEATURE <222> (1)..(1) <223> Hi s havi ng bl ocki ng
group Trt <220> <221> M SC FEATURE <222>(3)..(3) <223> d u havi ng bl ocki ng
group O Bu <220> <221> M SC_FEATURE <222>(5)..(5) <223> Thr havi ng bl ocki ng
group,du £220> <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 ocki ng
groupis Bl <P2081 < IRE>PHY BT FEATAIREL @2 22> XB) G]r(9<)aa<GZ\28>$aaAsp havi ng bl ocki ng
gr ouE Ot Bu <220> <221> M SC_FEATURE®

Glu Ala val Xaa Leu Phe Ile Xaa Trp Leu Lys Xaa Gly Xaa Pro Ser
20 25 30

ser Gly Ala Pro Pro Pro Ser
35

<210> 5
<211> 31
<212> PRT

<213> artificial sequence

<220> '
<223> General formula of glycosylated Liragrutide

<220>

<221> MISC_FEATURE

<222> (12)..(12)

<223> Xaal2: Ser, glycosylated Cys or glycosylated Asn

<220>

<221> MISC_FEATURE

<222> (14)..(14%

<223> Xaal4: Leu, glycosylated Cys or glycosylated Asn

<220>

<221> MISC_FEATURE

<222> (16)..(16)

<223> Xaal6: Gly, glycosylated Cys or glycosylated Asn

<221> LIPID
<222> (20)..020) . . .
<223> Lys acylated with palmitic acid via glutamic acid

<220>

<221> MISC_FEATURE

<222> (24)..024

<223> Xxaa24: Ala, glycosylated Cys or glycosylated Asn

<220>

<221> MISC_FEATURE

<222> (28)..(28)

<223> Xaa28: Arg, glycosylated Cys or glycosylated Asn

<220>

<221> MISC_FEATURE

<222> (30)..(C30)

<223> Xaa30: Arg, glycosylated Cys or glycosylated Asn

<220>
<223> At least one of Xaal?, Xaal4, Xaal6, Xaa24, Xaa28 and xaa30 is
glycosylated Cys or glycosylated Asn.

<400> 5

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Xaa Tyr Xaa Glu Xaa
1 5 10 15

GIn Ala Ala Lys Glu Phe Ile Xaa Trp Leu val Xaa Gly Xaa Gly
20 25 30

pPage 3



<$222>,(11)..(11) <223> ser having bl ocking group tBu <220> <221>

M SC FEATURE <222> (12)..(12) <223> ser haying bl ocking group tBu <220>
<221> M SC FEATURE <222> (13)..(13) <223> Tyr havi ng bl ocking group tBu
<220> <221> M SC_FEATURE <222> (15)..(15) <223> du having bl ocki ng group
O Bu <220> <221> M SC_FEATURE <222> (17)..(17) <223> d n havi ng bl ocki ng
group Trt <220> <221> M SC FEATURE <222> (20)..(20) <223> Lys having

bl ockkXg géoup Boc <220> <221> M SC FEATURE <222> (21)..(21) <223> Qu
havi Agr! ogking group QBu <220>

<213> artificial sequence

<220>

<223> Exendin-4 in which Gly(30) is substituted with Cys glycosylated
by disialo oligosaccharide chain

<220>

<221> CARBOHYD

<222> (30)..(C30)

<223> Cys glycosylated by disialo oligosaccharide chain

<220>

<221> MOD_RES
<222> (39)..(039)
<223> AMIDATION

<400> 6

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Cys Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 7

<211> 39

<212> PRT

<213> artificial sequence
<220>

<223> Exendin-4 in which Gly(30) is substituted with Cys glycosylated by
high-mannose-5-type oligosaccharide chain

<220>

<221> CARBOHYD

<222> (30)..(C30

<223> Cys glycosylated by high-mannose-5-type oligosaccharide chain

<220>

<221> MOD_RES

<222> (39)..(39)

<223> AMIDATION

<400> 7

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys GIn Met Glu Glu
1 5 10 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly g%s Pro ser
20 25

ser Gly Ala Pro Pro Pro Ser
35
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<221>,M SC_FEATURE <222> (25)..(25) <223> Trp hayi ng bl ocki ng group Boc
<220> <221> M SC_FEATURE <222> (28)..(28) <223> Lys having bl ocki ng group
Boc <220> <221> M SC FEATURE <222> (30)..(30) <223> Arg havi ng bl ocki ng
group Pbf <400> 16 Hs Ala Gu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu
Gu i’0>15 015 Adn Ala Ala Lys Gu Phe Ile Ala Trp Leu Val Lys Ay Arg Gy
2025367 =21 17 <211> 39 <212> PRT <213> artificial sequence <220> <223>
Pept kdezmavm%b_l ocki ng groups synthesized in Synthesis Exanple 1 <220>
<221s2MPSCRFEATURE €9®BCe1) .. (1) <223> His having bl ocking group Trt <220>
<221%,M.SC_FEATURE <222> (3)..(3)

<223> Liragrutide in which Arg(30) 1is substituted with Cys glycosylated
by asialo oligosaccharide chain

<220>

<221> LIPID

<222> (20)..(20)

<223> Lys acylated with palmitic acid via glutamic acid

<220>

<221> CARBOHYD

<222> (30)..(30)

<223> Cys glycosylated by asialo oligosaccharide chain

<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 I1e Ala Trp Leu val Arg Gly Cys Gly
20 25 30

<210> 9

<211> 31

<212> PRT

<213> artificial sequence

<220>
<223> Liragrutide in which Arg(30) is substituted with Cys
glycosilated by disialo oligosaccharide chain

<220>

<221> LIPID

<222> (20)..(20) _ -
<223> Lys acylated with palmitic acid via glutamic acid

<220>

<221> CARBOHYD

<222> (30)..Q30) o ' ' _
<223> Cys glycosylated by disialo oligosaccharide chain

<400> 9

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 Trp Leu val Arg Gly Cys Gly
20 25 30

<210> 10

<211> 39

<212> PRT

<213> artificial sequence

<220>
<223> Exendin-4 in which G1y(30) is substituted with Cys

<220>
<221> MOD_RES
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<223>, d u hayi ng bl ocking group O Bu <220> <221> M SC_FEATURE <222>(5).
<223> Thr havi ng bl ocki ng group tBu <220> <221> M SC FEATURE <222> (7).
<223> Thr havi ng bl ocki ng group tBu <220> <221> M SC FEATURE <222> (8)-
<223> ser having bl ocking group tBu <220> <221> M SC_FEATURE <222>(9). .
223> Asp P in gl ocki ng group OxBu <220> <221> M SC_FEATURE <222>
(11) 3 %% 3?%%659 havi ng bl ocki ng group tBu <220> <221> M SC_FEATURE
<222> <223> Lys havi ng bl ocki ng group BOC <220> <221>

M SC<4IIBATLRE <222>(13)..(13)

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gin Met Glu Glu
1 10 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Cys Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 11
<211> 31
<212> PRT
<213> artificial sequence

<220>
<223> GLP-1 in which Lys{(28) is substituted with Arg and Arg(30)
is substituted with Cys

<400> 11

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 Arg Gly Cys Gly
20 25 30

<210> 12

<211> 31

<212> PRT

<213> artificial sequence

<220>
<223> GLP-1 in which Lys(28) is substituted with Arg and Arg(30)
is substituted with Cys glycosylated by asialo oligosaccharide chain

<220>

<221> CARBOHYD

<222> (30)..(30)

<223> Cys g]ycosy1ated by asialo oligosaccharide chain

<400> 12

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 Arg Gly Cys Gly
20 25 30

<210> 13

<211> 31

<212> PRT

<213> artificial sequence

<220>
<223> GLP-1 in which Lys(28) 1is substituted with Arg and Arg(30)
is substituted with Cys having blocking group Acm

Page 6
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<223>, @ n having bl ocking group Trt <220> <221> M SC_FEATURE
<222>( 15)..(15) <223> du having blocking group O Bu <220> <221>
M SC_FEATURE <222> (16)..(16) <223> du having bl ocking group O Bu <220>
<221> M SC FEATURE <222> (17)..(17) <223> A u havi ng bl ocki ng group O Bu
<220> <221> M SC_FEATURE <222>(20)..(20) <223> Arg havi ng bl ocki ng group
Pbf %}% <221> M SC_FEATURE <222> (24) .(24) <223> du having bl ocking
groupz BwRage:alilre <220> <221> M SC_ FEATURE <222>(25)..(25) <223> Trp
havngbI ok ng(3goup Boc <220>

< Cys havinhg blocking group Acm

<400> 13

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 Arg Gly Cys Gly
25 30

20
<210> 14
<211> 31
<212> PRT
<213> artificial sequence
<220>
<223> Liragrutide in which Arg(30) 1is substituted with Cys
<220>

<221> LIPID

<222> (20)..020) . .

<223> Lys acylated with palmitic acid via glutamic acid
<400> 14

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 Arg Gly Cys Gly
30

20 25
<210> 15
<211> 39
<212> PRT
<213> Artificial Sequence
<220> _ _ _
<223> Peptide having blocking groups synthesized in Comparative
Example 1
<220>

<221> MISC_FEATURE
<222> (.. .
<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)..(7) _

<223> Thr having blocking group tBu

Page 7



221>, M SC_FEATURE <222> (27)..(27) <223> Lys havi ng bl ocki ng group Boc
<220> <221> M SC FEATURE <222> (28)..(28) <223> Asn having bl ocki ng group
Trt <220> <221> M SC_FEATURE <222> (30)..(30) <223> Cys havi ng bl ocki ng
group Trt <220> <221> M SC_FEATURE <222>(32)..(32) <223> Ser having

bl ocki ng gr oup t Bu <220> <221> <222> <223> M SC_FEATURE (33)..(33) Ser
hayi b5 Bl GLeUP tBu <220> <221> M SC_FEATURE <222>(39)..(39) <223>
ser b@g@ng gq ng group tBu <400> 17 His Gy Gu Ay Thr Phe Thr Ser Asp
Leu SzazrbLySerGﬂmvwmt b akiGh gre6d B8 G u Ala val Arg Leu Phe Ile Qu Trp Leu

Lys mﬁly Cys Pro ser

<221> MISC_FEATURE
<222> (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)..(12)

<223> Lys having blocking group Boc

<220>

<221> MISC_FEATURE

<222> (13)..(13)

<223> G1n 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)..(Q17)

<223> Glu having blocking group OtBu

<220>

<221> MISC_FEATURE

<222> (20)..020

<223> Arg having blocking group Pbf

<220>

<221> MISC_FEATURE

<222> (24)..0248)

<223> Glu having blocking group OtBu

<220>

<221> MISC_FEATURE

<222> (25)..(25)

<223> Trp having blocking group Boc

<220>

<221> MISC_FEATURE

<222> (27)..Q27)

<223> Lys having blocking. group Boc

<220>

<221> MISC_FEATURE

<222> (28)..(28)

<223> Asn having blocking group Trt

<220>
<221> MISC_FEATURE
<222> (32)..(32)
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202530 Ser Gy Ala Pro Pro Pro Ser 35 <210> 18 <211> 30 <212> PRT <213>
artificial sequence <220> <223> Bi nb1077 <220> <221> M SC_FEATURE
<222>(2)..(2) <223> xaa8: Aib <220> <221> M SC_FEATURE <222> (29)-(29)
<223> Xaa35: Aib <220> <221> MDD RES <222> (30)..(30) <223> Am DATI ON
<400> 18 H's Xaa G u GléThr Phe Thr Ser Asp Val Ser Ser Tyr Leu u Qy
151018 3a rPeAl VARG RWS<HU 9P TPY Ala Trp Leu val Lys Xaa Arg 202530 <210>

19 <2blhs 30 <212> PRT <213> artificial sequence <220> <223> General fornula

of gkymeswiatertABURES1077 <220> <221> M SC FEATURE <222> (2)..(2) <223>

< (33)..(333)
Xaa8&2§?§ Ser having blocking group tBu

<220>

<221> MISC_FEATURE

<222> (39)..(39

<223> Ser having blocking group tBu

<400> 15

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gin Met Glu Glu
1 5 10 15

Glu Ala val Arg Leu Phe Ile Glu Trp -Leu Lys Asn Gly Gly Pro Ser
20 25 30

Sser Gly Ala Pro Pro Pro Ser
35

<210> 16

<211> 31

<212> PRT

<213> artificial sequence

<220>
<223> Peptide having blocking groups synthesized in Comparative
Example 2

<220>

<221> MISC_FEATURE

<222> (D..(L)

<223> His having blocking group Trt

<220>

<221> MISC_FEATURE

<222> (3)..(03)

<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)..(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> (D..(D

<223> Asp having blocking group OtBu

<220>
<221> MISC_FEATURE
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<220>,<221> M SC_FEATURE <222> (12)..(12) <223> Xaal8: Ser, glycosyl ated
Cys or glycosylated Asn <220> <221> M SC FEATURE <222> (14)..(14) <223>
Xaa20: Leu, glycosylated Cys or glycosylated Asn <220> <221> M SC_FEATURE
<222> (16)..(16) <223> Xaa22: Ay, glycosylated Cys or glycosylated Asn
<220> <221> M SC_FEATURE <222> (20)..(20) <223> Xaa26: Lys, glycosyl ated

o 23% 3 F g Psn. <220> <2c%ﬁ> M SC_FEATURE <222> (24)..(24) <223>

>I\§Ig§:<FEA!I%RE (gg;) (at ed SO0 ycosyl ated Asn <220> <221> <222> <223>

28) xaa34: Lys al ycosyl ated Cys or glycosyl ated Asn
<2205~2?<1221“ﬂ5§/+%§1E%TURE <222> (29)..(29) <223> Xaa35: Aib

<223> Ser having blocking group tBu

<220>

<221> MISC_FEATURE

<222> (13)..(13)

<223> Tyr having blocking group tBu

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> Glu having blocking group OtBu

<220>

<221> MISC_FEATURE

<222> (17)..7

<223> GIn having blocking group Trt

<220>

<221> MISC_FEATURE

<222> (20)..Q20)

<223> Lys having blocking group Boc

<220>

<221> MISC_FEATURE

<222> (L..Q2D

<223> Glu having blocking group OtBu

<220>

<221> MISC_FEATURE

<222> (25)..025)

<223> Trp having blocking group Boc

<220>

<221> MISC_FEATURE

<222> (28)..(28)

<223> Lys having blocking group Boc

<220>

<221> MISC_FEATURE

<222> (30)..(30)

<223> Arg having blocking group Pbf

<400> 16

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 10 15

Gln Ala Ala Lys Glu phe ITe Ala Trp Leu val Lys Gly Arg Gly
20 25 30

<210> 17

<211> 39

<212> PRT

<213> artificial sequence

<220>
<223> Peptide having blocking groups synthesized in synthesis
Example 1

<220>
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$220>, <221> M SC_FEATURE <222> (30)..(30) <223> Xaa36: Arg, glycosyl ated
Cys or glycosylated Asn <220> <221> MOD _RES <222> (30)..(30) <223>

Anl DATI oN <220> <223> At | east one of Xaal8, Xaa20, Xaa22, Xaa26, Xaa30,
Xaa34 and Xaa36 is glycosylated Cys or glycosylated Asn. <400> 19 H s Xaa
Gu @y Thr Phe Thr Ser Asp val Ser Xaa Tyr Xaa (3 u xaa 151015 Gn Ala Ala
Xaa @41>PhMISC EBEXXAETrp Leu val xaa xaa xaa 202530 <210> 20 <211> 30 <212>

PRT £24%3> )t-i'g i a <220> <223> Bl M 51077 in which Lys(20) is
subs{fit e%'}sw“ }ﬁ%é@%ﬁi’@&ﬁ% SC_FEATURE <222>(2)..(2) <223> Xaa8: Aib
<220%22821> m SC FEATURE <222> (29)..(29) <223> Xaa35: Aib <220> <221>

MOD_RES3><2¥EEEFBFIURE(30) <223> AM DATI ON

<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)..(7)

<223> Thr having blocking group tBu

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> sSer having blocking group tBu

<220>

<221> MISC_FEATURE

<222> (9D..(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)..(12)

<223> Lys having blocking group Boc

<220>

<221> MISC_FEATURE

<222> (13)..(13)

<223> G1n 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)..(20)

<223> Arg having blocking group Pbf

<220>

<221> MISC_FEATURE

<222> (24)..(0248) _

<223> Glu having blocking group OtBu
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<400>,20 Hs Xaa Qu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Qy
151015 G n Ala Ala Cys Qu Phe Ile Ala Trp Leu Val Lys Xaa Arg 202530 <210>
21 <211> 30 <212> PRT <213> artificial sequence <220> <223> BI Mb1077 in
which Lys(20) is substituted with Cys glycosylated by disialo

ol i gosacchari de chain <220> <221> M SC _FEATURE <222>(2)..(2) <223> Xaa8:

A b <%é9> <221> CARBOHYD <222> (20)..(20) <223> Cys glycosyl ated by

di S|}§2 ~oli.gesaceh@r i de chain <220> <221> M SC_FEATURE <222>(29)..(29)
<22322%3a3%5) A @55220> <221> MOD_RES <222> (30)..(30) <223> AM DATI ON <400>
21 HX3Xad @ tevang Dok PHe oTH® 88F Asp Val Ser Ser Tyr Leu Gu Gy 151015
Gn 52%>Ala Cys Qu Phe Ile Ala Trp Leu Val Lys xaa Arg

<221> MISC_FEATURE
<222> @7)..Q027) )
<223> Lys having blocking group Boc

<220>

<221> MISC_FEATURE

<222> (28)..(028)

<223> Asn having blocking group Trt

<220>

<221> MISC_FEATURE

<222> (30)..(30)

<223> Cys having blocking group Trt

<220>

<221> MISC_FtATURE

<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

<400> 17

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys GIn Met Glu Glu
1 5 10 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Cys Pro Ser
20 25 30
ser Gly Ala Pro Pro Pro ser
35

<210> 18

<211> 30

<212> PRT

<213> artificial sequence

<220>
<223> BIM51077

<220>

<221> MISC_FEATURE
<222> (2)..(2)
<223> Xaa8: Aib

<220>

<221> MISC_FEATURE
<222> (29)..(029
<223> Xaa35: Aib
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202530 <210> 22 <211> 30 <212> PRT <213> artificial sequence <220> <223>
am no aci d sequence having bl ocking groups (Synthetic Exanple 3) <220>
<221> M SC FEATURE <222> (1)..(1) <223> His having blocking group Trt <220>
<221> M SC FEATURE <222>(2)..(2) <223> Xaa8: A b <220> <221> <222> <223>
NISC ~ URE (3)-(3) Qu haV|ng bl ocki ng group O Bu <220> <221>

T §222>(5)..(5) <223> Thr having bl ocking group tBu <220> <221>

Q@E—<222?(7) .(7) <223> Thr having bl ocki ng group tBu <220> <221>
|v| s&_zzEATLAREszQ>( 8)..(8)

<400> 18

His Xaa 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 Xaa Arg
20 25 30

<210> 19

<211l> 30

<212> PRT

<213> artificial sequence

<220>
<223> General formula of glycosylated BIM51077

<220>

<221> MISC_FEATURE
<222> (2)..(2)
<223> Xaa8: 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, glycosylated 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
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$223>, Ser havi ng bl ocki ng group tBU <220> <221> <222> <223> M SC_FEATURE
(9)-(9) Asp having blocking 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 bl ocki ng group tBU <220> <221>

M SC FEATURE <222> (13)..(13) <223> Tyr havi ng bl ocki ng group tBu <220>

<22122 SC_FEATURE <222>(15)..(15) <223> d u havi ng bl ocki ng group CtBu

2 )
<220:>Z% ZZQBﬁ%EEATURE <222> (17)..(17) <223> dn having bl ocki ng group
Trt <223> AMIDATION

<220>
<223> At least one of Xaal8, Xaa20, Xaa22, Xaa26, Xaa30, Xaa34 and Xaa36 is
glycosylated Cys or glycosylated Asn.

<400> 19

His Xaa Glu Gly Thr Phe Thr Ser Asp val Ser Xaa Tyr Xaa Glu Xaa
1 5 10 15

Gln Ala Ala Xaa Glu Phe Ile Xaa Trp Leu val Xaa Xaa Xaa

20 25 30
<210> 20
<211> 30
<212> PRT
<213> artificial sequence
<220>

<223> BIM-51077 in which Lys(20) is substituted with Cys

<220>

<221> MISC_FEATURE
<222> (2)..(2)
<223> Xxaa8: Aib

<220>

<221> MISC_FEATURE
<222> (29)..(029)
<223> Xaa35: Aib

<220>

<221> MOD_RES
<222> (30)..(30)
<223> AMIDATION
<400> 20 _
His Xaa 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 Vval Lys Xaa Arg
30

20 25
<210> 21
<211> 30
<212> PRT
<213> artificial seqguence
<220>

<223> BIM51077 in which Lys(20) is substituted with Cys glycosylated
by disialo oligosaccharide chain

<220>

<221> MISC_FEATURE
<222> (2)..(2)
<223> Xaa8: Aib

<220>
<221> CARBOHYD
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Trt <220> <221> M SC FEATURE <222> (21)..(21) <223> d u havi ng bl ocki ng
group O Bu <220> <221> M SC_FEATURE <222>(25)..(25) <223> Trp having

bl ocki ng group BOC <220> <221> M SC_FEATURE <222> (28)..(28) <223> Lys
havg%% bl OCkI ng;%ioup BOC <220> <221> M SC_FEATURE <222> (29)..(29) <223>
xaa U <223> Ar haV| n

bl OCT(IZI’glg ryou ISBF%%%SB %gﬁm; Az 6%23&1(33@& ch3h g g

15 VOO RES <222> (30)..(30) <223> AM DATI ON

<400:2222 H
<221> DAISSCXSEaATUGREu @y Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Gu Gy

<222> (29)..(029)
<223> Xaa35: Aib

220>, <221> M SC_FEATURE <222> (20)..(20) <223> cys having bl ocki ng group

<220>

<221> MOD_RES
<222> ((30)..030)
<223> AMIDATION

<400> 21

His Xaa Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Ccys Glu pPhe ITe Ala Trp Leu val Lys Xaa Arg
25 30

<210> 22

<211> 30

<212> PRT

<213> artificial sequence

<220>

<223> amino acid sequence having blocking groups (Synthetic Example 3)
<220>

<221> MISC_FEATURE
<222> (..
<223> His having blocking group Trt

<220>

<221> MISC_FEATURE
<222> (2)..(2D)
<223> Xaa8: Aib

<220>

<221> MISC_FEATURE

<222> (3)..(3)

<223> Glu having blocking group OtBu

<220>

<221> MISC_FEATURE

<222> (5)..(5

<223> Thr hav1ng blocking group tBu

<220>

<221> MISC_FEATURE

<222> (7H..(7)

<223> Thr havwng blocking group tBu

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Ser hav1ng blocking group tBuU

<220>

<221> MISC_FEATURE

<222> (9)..®

<223> Asp hav1ng blocking group OtBu

<220>
<221> MISC_FEATURE
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151015 G n Ala Ala Cys G u Phe

<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>

1

1D..1D
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)
G1ln having blocking

MISC_FEATURE
(20)..020)
Cys having blocking

MISC_FEATURE
QD..2L
Glu having blocking

MISC_FEATURE
(25)..025)
Trp having blocking

MISC_FEATURE
(28)..(028)
Lys having blocking

MISC_FEATURE

(29)..029)
Xaa35: Aib
MISC_FEATURE

(30)..030)
Arg having blocking

MOD_RES
(30)..C30)
AMIDATION

22

group

group

group

group

group

group

group

group

group

group

Ile Ala Trp Leu Val Lys Xaa Arg 202530

tBu

tBu

tBu

OtBu

Trt

Trt

OtBu

BocC

BocC

Pbf

His Xaa Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
5 10 15

Gln Ala Ala Cys Glu Phe I1e Ala Trp Leu val Lys Xaa Arg
30

20

25
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