WO 2007/ 039140 PCT/ EP2006/ 009226 1 G.P-1 ( GLUCAGON- LI KE PEPTI DE-1 )
FUSI ON POLYPEPTI DES W TH | NCREASED PEPTI DASE RESI STANCE 5 10 15
The present invention relates to novel G.P-1 fusion peptides which
have extended C termni, are resistant to endopepti dase IV

i nactivation, may be expressed at high levels in transforned anima
cell s, andvar®7@3g4e useful in the treatnment of type 2 dpabet®6s/009126
gl ucagon gene is well studied, see e.g. Wite, J.W et al., 1986
Nucleic Acid Res. 14(12) 4719-4730. The preproglucagon nol ecule as a
hi gh ol ecul ar wei ght precursor 20 nolecule is synthesised in
pancreatic alpha cells and in the jejunumand colon L cells.

Preprogl ucagon is a 180 am no acid Ionaoprohornnne and its sequence
contains, in ad- dition to glucagon sequences of related
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GP-2 |s a G no acid pepti de sequence (or rather a 15 amno acid

sequence 25 plus the C-termnal RR cleavage site), intervening
peptige 2 (IP2). The 1132 sequence (located between GP-1 and -2 in
the precursor nmolecule) is normally cleaved proteolyti- cally after
as 37 of GLP-1. The preproglucagon nodule is therefore cleaved into
vari ous peptides, depending on the cell, and the environnent,
including GLP-1 (1-37), a 37 amino acid peptide in its unprocessed
form;,Generally, this processing occurs in the pancreas 30 and the
intestine. The GLP-1 (1-37) sequence can be further proteolytically
processed into active GP-1 (7-37), the 31 am no acid processed
form or GLP-1 (7-36) am de. Ac- cordingly, the designation
GLP-1(7-37) designates that the fragnent in question com prises the
am no acid residues from (and including) nunber 7 to (and i ncl udi ng)
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and GLP-2 is a 17 amino acid peptide sequence (or rather a 15 amino acid sequence

25 plus the C-terminal RR cleavage site), intervening peptide 2 (IP2). The IP2 sequence

(located between GLP-1 and ~2 in the precursor molecule) is normally cleaved proteolyti-

cally after aa 37 of GLP-1. The preproglucageon module is therefore cleaved into various

peptides, depending on the cell, and the environment, including GLP-1 (1-37), a 37 amino

acid peptide in its unprocessed form. Generally, this processing occurs in the pancreas

30 and the intestine. The GLP-1 (1-37) sequence can be further proteolytically processed

into active GLP-1 (7-37), the 31 amino acid processed form, or GLP-1 (7-36) amide. Ac-

cordingly, the designétion GLP-1(7-37) designates that the fragment in question com-

prises the amino acid residues from (and including) number 7 to (and including} number

37 when counted from the N-terminal end of the parent peptide, GLP-1. The amino acid

35 sequence of GLP-1(7-36)amide and of GLP-1(7-37) is given in formula | (SEQ ID No.:
43):



creas and brain that work in concert to regul ate bl ood sugar.
Conseqgently, G ucagon-like 10 peptide GP-1(7-36) amde, and its
non- am dat ed anal ogue G.P-1(7-37) have attracted considerable

i nterest because of their potent actions on carbohydrate mnetabolism
and its potential applicability to the treatnent of diabetes,

i ncl udi ngWOREE/29dP abet es. Type 2 di abetes i s charact ePE€HEB0BR/009226
insulin resistance, since cells do not respond appropriately when
insulin is present. This is a nore conplex problemthan type 1

di abetes. Type 2 15 diabetes may go unpoticed for years in a patient
bef ore di agnosis, since the synptons "are typically m | der (no
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bet ween residues 8 and 9. The cI eaved eptide is inac- tive.
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B. discloses a strategy for creating a nmultimeric ex-, pressi on
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stabilize thew%pucose l‘evel exogeneously is based on a new class of

medi ci nedY FHBRRPELIC aRPIGAIPRS- ni net i cs under investigation for the
treatment of type 2 dia- betes. Exenatide (Byetta(r)) is a synthetic

version of a natural conpound found in the sa-
Various attempts have been made to synthesise stabilised (against DPP-1V) analogues of

25  naturally occurring GLP-1 {GLP-1(7-37)). In particular, the 8. residue, which in vivo is Ala,
was replaced by another residue, for instance, Gly, Ser or Thr (Burcelin, R., et al. {1999)
Metabolism 48, 252-258). The Gly8 or G8 analogue has been extensively tested, both as
synthesised molecule, and produced by celt lines genetically engineered to secrete the
mutant polypeptide (Burcelin, R., et a1 (1999) Annals of the New York Academy of Sci-

30  ences 875: 277-285). Various other modifications have been introduced into GLP-1(7-37)
to enhance its in vivo stability without compromising its biological activity. However, all of
these approaches did not achieve any significant therapeutic significance due to consid-

erable problems involved.



liva of the Gla nonster lizard. In clinical trials, an incretin

m netic (exenatide) has dem 15 onstrated reductions in blood sugar

and i nprovenents in markers of beta cell function. However,
Exenati de exhibits only certain effects of human incretin hornone

gl ucagon-like peptide-1 (GP-1). In summary, at present there is no
ef fi ci ent woatetoes4t ype 2 therapy avail abl e, which al - POWEP1006/40028r

the bl ood gl ucose | evel on the basis of GLP-1, in other words to
provide a 20 therapy which reflects the entire spectrum of

beneficial effects knowmn for GP-1 % its activity in
physi ol ogi cal concentrations to pomerf |1y reduce the rate of entry
of nutrients into the circulation by a reduction of gastric enptying
rate in obese subjects or its insulin stinulating activity.
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GP-1 pepeff'inéf |ng actlwty herefore, It is object of the present mventlon to prow e GLP-1
based peptide molecules which are biologically active and resistant towards proteolytic

25  degradation.

The present invention relates to a fusion peptide comprising as component (I) N-

terminally a GLP-1(7-35, 7-36 or 7-37) sequence and as component (II) C-terminally a

peptide sequence of at least 2 amino acids or a functional fragment, variant or derivative
30 thereof.

The present invention is based on the finding that the resulting inventive peptide is pro-
tected against the proteolytic degradation in vivo, mainly due to proteolytic endopeptidase
IV activity. The inventive peptide having at least two components (1) and (Il} exhibits GLP-



20 Preferably, the inventive peptide is a fusion peptide or a

vari ant, analog, fragnment or de- rivative thereof, wherein conponent
(I') contains a sequence having at |least 80 % nore preferably at

| east 85 % and even nore preferably at | east 90 % sequence honol ogy
with SEQID No.: 1. SEQID No.1 represents the native amno acid
sequence WD 22@P397-37) (length of 31 am no acids), WACEEP086/009226
strictly conserved anong nmammal i ans. 25 The second conponent
(conponent (I1)) of the fusion peptide according to the invention
(or nore generally any inventive peptide including anal ogs,
fragments, variants or deriva- tives of fusion peptides) typically

or my. nde SRSl et R erert Bl soNRS Y i el Gre g oo

typi cal sestqh b3@ Clermirat elosgation. el enent of proteins or peptides. It
is typically fornmed by four am no acids, which revert the direction
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preferred, dm%i_pmgg tigkhe inventive fusion peptide conmponent (1) is
a peptide sequence el ng linked to the Gterm nus of conmponent (1)

by its Nterm nal sequence notif selected from the group consisting

of Adg XbretbrinlyRiRe iRentidSepiide :M%@érﬂpé&t:ﬂ@ﬁﬁ%ﬁérﬁ érﬁbfog?lfﬂaﬁﬁenﬁé‘ddb
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more
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(length of 31 amino acids), which is stricily conserved among mammalians.
25
The second component (component (l1}) of the fusion peptide according to the invention
{or more generally any inventive peptide including analogs, fragments, variants or deriva-
tives of fusion peptides) typically contains a sequence length of at least nine amino acid's.
which may or may not form a B-turn like structure. A -turn structure is a typical secon-
30 dary structure element of proteins or peptides. It is typically formed by four amino acids,
which revert the direction of the peptide’s or protein’s backbone chain direction. The
amino acid sequence of component (I} contains at least nine amino acids and, prefera-
bly, contains at least one proline or alanine residue in its sequence. Proline residues are
common amino acids within the B turn forming tetrameric amino acid sequence. The



human or nurine IP-2. 25 Particularly preferred is a fusion peptide,
wherein conmponent (I1) is a peptide sequence containing a sequence
according to SEQ ID No.: 22 (RRDFPEEVAI) or SEQ ID No.: 26
(AADFPEEVAI) (all peptide sequences given in the one-letter-code) or
a sequence hav- ing at |east 80% sequence honmol ogy with SEQ I D No. :
22 or w t WoRED70B1MD. : 26. SEQ 30 ID No.: 22 is a partiBCT/BENU#08226 Of
the full-length (human or nurine) I1P-2 (intervening peptide 2)
sequence, which contains the Nterminal 10 ami no acids of the 15

am no acid Iong full-length 1P-2 sequence. SEQ ID No.: 26 is derived
fromSEQ ID No.: -22 by substi- tution of the N-termnal (RR) residues
by (AA). IP-2|sa preferred exa f3-turn _containing peptide
sequence. pr%lﬁ’t,eorleaidHﬁl‘? cogmealy igty %’ér'o‘ﬁl% ab P%%“oé‘e%]l?éﬁc@?fﬁéglﬁgz ohhe
WO 2007/ G8Rdriérid>EhUR2006Md202ding th tamhpuzedni (N1) 61tAP AR peplidg. are

| onger partial am no acid sequences of IP-2, such as the N- term nal
14 am no acid sequence occurring in humans (SEQ ID No.: 23
(RRDFPEEVAI VEEL)) or its eri ne counterpart (SEQ ID No. 24
(RRDFPEEV AEE haV| 80% se
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AEEL) , SEQAAD Axdva, 229 d, DNPEDREYN, YREXGand XAhXEohiRetdih MPepredéhts any amino
( AADFPEEVA - AEE

. More than 0 of a seque c be| i nclud
AR ccrtong o o] Gomeray By M o bahadic At
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( HAEGT FT 8EM$&AtL EMDARUER gAY/ MORIGRRDM-nfEEV/ANVBRICE)., i .e. GLP-1(7-37)
| nkz g wthout any linker sequence via its Gtermnus to human |P2.
Further preferred inventive variants of the inventive peptides of SEQ
| D No.:8A gﬁfpngg@cpt@oméompq@ngﬂg iseOinvEntiys fusign peptide contains the sequence

( HAEGTFT SRYBSYLEENAES en SRR &ﬁ%&)g, at %e@t t BO%NBquerie
( HAEGTFTSDVSSYLEGQA-  AKEFI AV\LV GRGRRDFAEEVAI AEELG)
( HAEGTFT8pwsiggy miihihe sequence motif DFPEEVA, which corresponds to a partla! sequence of

human or murine P-2,
25
Particularly preferred is a fusion peptide, wherein component (ll} is a peptide sequence
containing a sequence according to SEQ ID No.; 22 (RRDFPEEVALI) or SEQ ID No.: 26
(AADFPEEVAI) (all peptide sequences given in the one-letter-code} or a sequence hav-
ing at least 80% sequence homology with SEQ ID No.: 22 or with SEQ ID No.: 26. SEQ
30 ID No.: 22 is a partial sequence of the full-length (human or murine) IP-2 (intervening
peptide 2) sequence, which contains the N-terminal 10 amino acids of the 15 amino acid
long full-length IP-2 sequence. SEQ ID No.: 26 is derived from SEQ ID No.: 22 by substi-
tution of the N-terminal (RR) residues by (AA). IP-2 is a preferred example of a B3-turn
containing peptide sequence. Accordingly, other stronger preferred sequences being con-



AKEFI AW.VKGRGRRDAAAAVAI AEELG), SEQ I D No.: 34 ( HAEGTFTSDVSSYLEGQA-

AKEFI AW.VKGRGAADAAAAVAI AAALG), SEQ I D No.: 35 ( HAEGTFTSDVSSYLEGQA-

AKEFI AW.VKGRGRRDFP) , SEQ I D No.: 36 (HAEGIFTSDVSSYLEGQAAKE 30

FI AWLVKGRGRRDFPEEVA), SEQ I D No.: 37 (HAEGTFTSDVSSYLEGQAAKE-

FI AW.VKGRGRRDFPEEVAI AEELGRRHAC), SEQ I D No.: 38

( HAEGTFT SBOSHWEBEERAKEFI AW.VKGRGAADFPEEVAI VEELG), SEQ PEI/RRR006/@®9226

( HAEGTFTSDVSSYLEGQAAKEFI AW.VKGRGRRDFAEEVAI VEELG), SEQ I D No.: 40

( HAEGTFTSDVSSYLEGQAAKEFI AW.VKGRGRRDAAAAVAI VEELG), SEQ ID No.: 41 WO

2007/ 039140 PCT/ EP2006/ 009226 7

( HAEGTFTSDVSSYL EGQAAKEFI AV\LVKGRGAADAA&AVAI VAALG), SEQ | D No.: 42
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25  FIAWLVKGRGAADFPEEVAIAEELG), SEQ ID No.: 32 (HAEGTFTSDVSSYLEGQA-
AKEFIAWLVKGRGRRDFAEEVAIAEELG), SEQ ID No.: 33 (HAEGTFTSDVSSYLEGQA-
AKEFIAWLVKGRGRRDAAAAVAIAEELG), SEQ ID No.: 34 (HAEGTFTSDVSSYLEGQA-
AKEFIAWLVKGRGAADAAAAVAIAAALG), SEQ ID No.: 35 (HAEGTFTSDVSSYLEGQA-
AKEFIAWLVKGRGRRDFP), SEQ ID No.. 36 (HAEGTFTSDVSSYLEGQAAKE-

30 FIAWLVKGRGRRDFPEEVA), SEQ ID No.. 37 (HAEGTFTSDVSSYLEGQAAKE-
FIAWLVKGRGRRDFPEEVAIAEELGRRHAC), SEQ ID No.: 38
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(HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRGRRDFAEEVAIVEELG), SEQ ID No.: 40
(HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRGRRDAAAAVAIVEELG), SEQ ID No.: 41




Conmponent (11) and conponent (1) may be directly linked or linked via
a linker sequence. Preferably, both conponents are directly |inked
with each other. In case they are linked via a |inker (or spacer),
the linker is preferably a peptide linker or an organic |linker. A pep
WO 2007/ 039140 PCT/ EP2006/ 009226 8 tide |linker typically has a

| engt h of viot@7bBiasm no acids, preferably 1 to 5, even POI/EPIO@I09226
erably 1 to 3 amno acids, in sone cases the |inker sequence nay be
even | onger com prising 11 to 50 am no acids. A peptide |inker may
be conposed of various am no acid sequences. Preferably, a peptide

linker will introduce sone structural flexibility between 5
conponents to be linked. Structural flexibility is achieved elng
havi ng a WW&Q%&E%%E FARG-MRGRGARD YAV AN-Gir 8ELh N° Va2
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25  tropic compound.

Peptide sequences, which are considered to be suitable for being contained in compo-

nent (Il) due to a primary structure forming a R-turn element may readily be identified by

adequate e.g. spectroscopic methods, e.g. circular dichroism, or other methods known to
30 the skilled person. ‘ '

Component (I1) and component (1) may be directly linked or linked via a linker sequence.
Preferably, both components are directly linked with each other, In case they are linked
via a linker {or spacer), the linker is preferably a peptide linker or an organic linker. A pep-



erably at |east 10, nore preferably at |east 20 additional am no acid
resi dues of the N WD 2007/039130 PCT/ EP2006/ 009226 9 term na
sequence of GLP-1(7-37), correspondingly including all mamralian

i soforms or - as disclosed herein - all functional variants, anal ogs
or derivatives thereof. CGenerally speaking, conponent (I11) may
contai n aWQ2PEraId¢ a GLP-1 peptide or a nodified GLP-RCT/BRI§HG/¢08226
which is disclosed herein as suitable for conponent (1) of the

i nventive peptide. 5 1n a further alternative, conponent (l11) may

al so contain chimeric forms of GLP-1(%37) and GP-2. A chineric
form may be produced by coupling GLP—f(? 37) and G.P-2 (or
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may gg. {Jm—‘eralsl})at V20K €6l aBYitibria ahhﬁd?écﬂa PebidUea, fdee ﬁe?é?éﬁfy At feadf 20, or at

nked i
ComPonenieatt 3041 BngiarEhielne GompPRRETIY S ArevigRao s sBranEe g Fuablig
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PCT/ EPZO%QA 810 f% mven%ve peptlde which is app. comparable to the biological activity of GLP-

1(7-37).

25
Preferably, component (lll) of the inventive peptide comprises at least 4, preferably at
least 10, more preferably at least 20 additional amino acid residues of the N-terminal se-
quence of an isoform of GLP-2 of any mammalian organism (other naturally occurring
variant of GLP-2 among mammalian), e.g. murine or human isoforms as shown in SEQ

30 ID Nos: 4 and 5. GLP-2 occurs in pro-glucagon and is also involved in carbohydrate me-
tabolism. As with the biologically active eequence included in component (1} (GLP-1 pep-
tide), component (lll) may also comprise analogs, variants or derivatives of naturally oc-
curring forms of GLP-2. Alternatively, component (lil} may also comprise at least 4, pref-
erably at least 10, more preferably at least 20 additional amino acid residues of the N-



Accordi ngly, inventive fusion peptides containing three conponents
(), (11r) and (111) are particularly preferred. Four specific

enbodi nents containing all of these conponents are selected froma
group consisting of: SEQID No. 6 (NG.P-1(7-37)-1P2(murine)-RRGP 5
1(7-37)-C, also designated murine CML herein), SEQID No. 7

(N-GLP- 1( 87Zo7/08922¢ nur i ne) - RR- GLP2- C, al so desi gnat ed pur/Ep®osida226
herein), SEQ ID No. 10 (N-G.P- 1(7-37)-1P2(human)-RR-G.P-1(7-37)-C,

al so designated human CML), and SEQ ID No. 11
(N-GP-1(7-37)-1P2(human} RR- G_LP- 2- C) aI so desi gnated human CW2
herein) or a sequence having at | east 980% sequence honol ogy with SEQ
ID Nos.: 6, 7, 10, or 11 or a 10 derivative thereof. Al sequences 6,
7, 10 andem'n%'cﬁeaaempeaﬁ G- {Tkiar cqrassongingnineludingsall mamegjiamisoforas or
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i ncl ude, €@eMiNCaAie/ o5 1°s220i28h 2% 2o 28l 24c9de8 okGER-14537) and eminepicid

hydrochl %h&enc@%d% BbsifidH 18!r16C 1ACIg] 192981 29abd 23t U BrGNthE Ciehipus of
such as, for exanple, aceti'c aci'd or oxalic acid. O course, any

such sal t@LRést retain the biol ogical activity of the inventive
peptijges relevant to the present invention, i.e. the abili ty to

reduce t e of entr f nutrients | o_the

i oot os el meRbatonR & Sallrly aeias o onaLr B SleAthah. Fetiyely. are

phar maceuised as dopiponbat (1IOD corﬁporid’n@gm?rpt'efelﬁblyacd‘nmisoglepﬁthaﬁlﬁé of SEQ ID
Su e

di h
T oeul aduds? s &SI ot e PaspRRva: 1 sedeBP pRURE Rledit splgpauence
bi ol ogi cmbmuigy\wmhySEQmDa@semmr SraySEQADI Nloy: heDgrivetiaasead tisserprefewet ge-
o 29 s PEHODR 588 o bRl S M 85 BRGA et, ai
2007/ 039 tisplope h&rrOpsiad (et derlvativesd), ard also andanpassed as aemporent (11l) by

either t nd/or the CGtermnal of a polypeptide are
known, rﬁ%&l_eg%gt é@ﬁ{‘l nr?ng fragnents which retain the desired

bi ol ogi cal activity in- volves only routine experlnentatlon
Concl usi Yr? la¥othbF @%ﬁﬂlﬁnmn%ngh@(lﬁ)omg? | Bhiafna ;Qurallt?rﬂf %qﬁéﬁ&% & de-

the peptide termni_and/or of am no acid ositioned wthi
pept B fle scribed above. E.g. component (ill) may contain aPleast two, preferably 2 3 or 4 copies
of GLP-1(7-37) and/or GLP-2 or at least iwo copies of sequences having at least 80%
sequence homology with SEQ ID Nos: 1, 4 or 5. Also component (lIl) méy contain more
than copy of a chimeric version of GLP-1(7-37) or GLP-2, as disclosed above, e.g. even-
tually forming a combination of chimeric version{s) together with GLP-1(7-37) andfor
30 GLP-2 orits modifications with at least 80 % sequence homology. Within the scope of the
present invention are also two or more, preferably two component (lll), which may e.g. be
(1) linked by its N-terminus to the C-terminus of component (II) and (2) linked by its C-
terminus to the N-terminus of component (1} via a linker or directly. If two components (lil)

are provided, these may be identical or different.



5 sequence. Additionally, the inventive peptide which has

anti-di abetes type 2 activity, be it a fusion peptide itself, an
anal og or variant, salt, functional derivative and/or fragnent
thereof, can also contain additional am no acid residues flanking
the i nventive peptide. As long as the 10 resultant nol ecul e retains
its resiswWaney/od1Et ability towards proteases and its BOIEP2)6/40822act
as incretin, one can determ ne whet her any such flanking residues
affect the basic and novel characteristics of the core peptide, e.qg.
by its effects on pancreas cells, Q utine experinmentation. The
term "consisting essentially of, mhen eferring to a specified se-
quence; neans that additional flanking residues can be present which
do not affect the 15 basic and novel characteristic of the specified

i nvent i vacgegihgideinvdriive fmsecrmp@kﬂﬂes mohtamn@thmeedsmmbnsuhs(l)r (u}tanrar(al) are
del eti ons r a vari ant

fied
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aboves o 1 HARITERS ARIEHs BFkoEMY BB IR Y fosreneny
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insertion, and_su Stltéﬂ[lon t he final

be made to
const r uc®ar dgd-deareranenhdk ineqgh PYW&I g’??’lﬁ%?c%‘gg%?sgég 'ﬁeN‘?ffﬁ dedP Ped
activityq1paLpust-g7), m@reauhampommhmm whtH oftbesarg@bodimente DR to the

encodi ng the vari- ant r readi ng franme and
preferabf’:?te'\'ﬂ;f"f‘ﬁ’s %&P“@PB@%Z% ‘Fé'héh?ﬁb g)oé&%§' t hat coul d produce
secomhflary nmRNA structure. anal 0g" of t he pepti des defined above,
accordin

PCT/ EP20CE? %%E%pﬁe%iﬁnoma a%%h‘é“aﬁ%ﬂr Lol e ek apaee oy are
sim | ar disclesediothg jolowing aneddessribedinemae dBtatlan active fragnent

t hereof. Such anal og woul d exhibit the sane activity as the

Corr espoks térﬂ\?‘ﬁﬁ@' Hér%‘n' r)éfe% FdJScfth QéltSCaf RarboRR RFdUIS ané tJ aadta Jﬁﬁ@n !ts g°f

substi tutions I nventive F acco
to tA@ BF@@e@TPUl?WéH? F‘ldﬁpn Wd%dwé‘éﬂ QPPWI%F@%SOWQWS de”Vat'Ves

fr equeanrssar%tsarﬂbr&ef @‘artgl of BRAARRY! JAQIpRaY ha f&ﬂryalmﬁe&\s known in the art
pr ot ei n/ gﬁ@tl de of ferent specles. Based on such anal ysis,

conser vagny ickid dtor Qalﬂ"i s RRGxaRPIgSOHiHRY Cﬁ'é'r” ﬁ"‘:ﬁ@"&%ﬁ%’ﬁ'ﬁé’é Zijge sltsn
one of t&Ad ke liRvant rgitd Witk cﬁ?ﬂi@sasekchsltho&%rhedﬁfdr RRample, With miitdsar
or sli ghtsrljé/h gt?n'ar%la%%%‘ gr%?n?ne or ?ysme piperli_crillné procéln a¥rd t‘1e like Orl\crd 'addition
25  salts include, for example, salts with mineral acids, such as, for example, hydrochloric

acid or sulfuric acid, and salts with organic acids, such as, for example, acetic acid or

oxalic acid. Of course, any such salts must retain the biological activity of the inventive

peptides relevant to the present invention, i.e. the ability to reduce the rate of entry of

nutrients into the circulation. As disclosed below, the salt peptide forms may be contained

30 in a pharmaceutical formulation.

A "fragment” of a fusion peptide according to the present invention refers to any subset of
the molecules, that is, a shorter peptide which retains the desired biological activity.
Fragments may readily be prepared by removing amino acids from either end of the
35 molecule and testing the resultant for its properties as a incretin. Proteases for removing



negativel y-charged resi dues and their am des: Asp, Asn, Gu, Gn;
II'l. Polar, positively- charged residues: H's, Arg, Lys; IV. Large,
al i phatic non-polar residues: Met, Leu, Ile, Val, Cys ; V. Large
aromatic residues: Phe, Try, Trp. 15 Wthin the foregoing groups, the
foll owi ng substitutions are considered to be "highly con- servative"
Asp/ G uwoieyshsgidys; Phe/ryr/ Trp; Met/Leu/lleNal. PCT/EP2006/009226
Sem -conservative substi- tutions are defined to be exchanges between
two of groups (I) - (1V) above which are |im ited to supergroup (A,
conprising(l), (Il), and(111) above, ; to supergroup (B), conprising
20 (I'V) and (V) above. Substitutions a b not limted to the
genetically encoded or even the naturally-occurring amno acids. |n
general , Cﬁ‘ﬁ’él"@i@% agid af atimerftan skheriee NﬂV@H‘EQ'@EdeéWtel Ee”ﬁ‘ﬁ‘?' ofl aspplypeptide

contai n adrk KAowh) Q\cﬁstbdetéimhMblf%%enfﬁiﬁﬁicﬁr&aan’thé etiRRy biblbgiaall tivief in-
i nprovi ng sol ubj | i tﬁf? | acenent of hydrophobic 25 am no ag%fgs wth
hydr ophi I'Yo&e8ANYooY ed%’j ermgnigian. ﬁ‘ﬂt?ﬂish‘él!{t fragments maytRy dfalooifietigps of

the GLP- larpinptdcidie Mfthé peptideverhiny end/enbi aQinb Qefdsr gdsiidnbd withiMPiRBe gdbtide
(1) and/or glll) of the in- ventive peptide) the (nodified) GP-1
pepti de i¥49 acterized by one or nore substitu- tion(s) at
positions 7, 8, 11, 12, 16, 22, 23, 24, 25, 27, 30, 33, 34, 35, 36,

ggnﬁﬁcﬁgt'&ﬁﬁ"’f‘%ﬁﬁe @?’%t&’g(epfp% ?}A&g?‘%g%‘]%d{ﬁagﬁe&shﬁp%%é@m@p#oba Jusion

wher ei n tpeptidaitsaifadh gnalog or variagt, syl fakctiahal gesvative andér fragmérddinereof, can

Sybst it utaéh dhidin BERHN S TdoFiet o RITRO RN ord! AL 1hb bbne

of an i nventl ve rrse varil
GLP- 107- 38sul@et mnlesmy rétaipb ua resgstaﬁqymrese@mbd tewargs m@otasespn@ma‘pﬂity to act

0.5 10 BRSOy RO O 088t g
(7- 37), "mvgpagoteriptigs7ofiizg co:@gqg)gdwﬁg GlyGLs:effFC(sereqncms cells, by routine

Lys36- Ar Qa&ﬁerﬁa@ntéﬂdﬂ -T88)term "\E&\%@hﬁ%‘e&y&ﬁgﬂ eﬁﬂ'e@m to a specified se-
Arg26, 34- Lys38- GLP- 4-Lys3 P— 2

3
Ar g26, 34-948%3 "@_qﬂsltgit‘ﬂdﬁ’)ﬁ%’“ A%@E'eggaﬂ ‘fﬁés@”cﬁ;@ff %ﬁﬁ wsh do not affect the
Ar 92G5Ly $38ic@rBnbldl chaRBlerishy GFAfe becifedGhinli(e p&stie. THig Rimldoedobidind

Lysa7. G Ardhens stbstiindhs dhistias Sl ife SreTen sehiori o

i nventive peptide contains as corrponent (1) or (Il'l) a nodified

%rP ;n]J-I ge&i{; dg p 0'@ &%eprgsnénrtllonv%ﬁ ich refers 104 o ecuﬁeh\fevhlléﬁ IlsI Qlygs'f%tialﬂyo
Xaa7- Xaa&m@an {chnyneTrh‘ne Bitize TiventBer peplige Mefried-zBove Banalfidgiieall hedéad Aari@htu

- Xaa

Xaa2§6AI LeRlidesm3y, bs goguenisatiy,prenared By, digect ghemical sypihesis of (s Yarant gee-y
aa36- Xadigs, usily mkkbeds welklisagwn i the RitsOf enunes, smsrhves‘tantiofr@ inventive peptide
desam no V\gJ: uftf h&k} |mllgr %m. BRbbictd gl f?l@*:hn:gsimﬁﬂélﬂ?@y actity ta'sdl’rlQeczorrespondmg

honohi st i hi st1 di ne; l'uoronet Ayl - hi'stidine
a- met hy| ﬂﬁt%@'b’tﬂcﬁ'ém“?oﬁl-ﬁy? pepfidal ani ne, 2- pyridyl al ani ne or
4-pyridyl al anine; Xaa8 is Ala, dy, Val, Leu, Ile, Lys,

25  Alternatively, amino acid sequence variants of the peptides defined above can be pre-
pared by mutations in the DNAs which encode the synthesized derivatives. Such variants
include, for example, deletions from, or insertions or substitutions of, residues within the
amino acid sequence. Any combination of deletion, insertion, and substitution may also
be made to arrive at the final construct, provided that the final consiruct possesses the

30 desired activity. Obviously, the mutations that will be made in the DNA encoding the vari-
ant peptide must not alter the reading frame and preferably will not create complementary
regions that could produce secondary mRNA structure.

An "analog” of the peptides defined above, according to the present invention, refers to a



Al b, (1-am nocyclopropyl) carboxylic acid, (1-am nocyclobutyl)
carboxylic acid, (1- am nocyclopentyl) carboxylic acid,

(1-am nocycl ohexyl) carboxylic acid, (1 20 am nocycl oheptyl)
carboxylic acid, or (1-am nocyclooctyl) carboxylic acid, whereby Gy
is particularly preferred; Xaal 6 is Val or Leu; Xaa is is Ser, Lys
or Arg; XN@l20@/Es4lyr or G n ; Xaa20 is Leu or Met; XBGREPI086/(@PI26
GQu or Aib; Xaa23 is Gn, GQu, Lys or Arg ; Xaa25is Ala or Vval ;
Xaa26 is Lys, Qu or Arg; Xaa27 is GQu or Leu; Xaa30isAla, Gu or
Arg; Xaa33 is Val or Lys; Xaa34 is L Q@ u, Asn or Arg; Xaa35 is
Gy or Aib; Xaa36 is Arg, 25 Ay or Q or am de or absent; Xaa37 is
Ay, Ala, sab renb0|ment of
Cha' | nvoheT BRYEb Rl V) Riantan; S o eiBer S entte/BOBGHE R =
cont ai ns agtivettighiead tHetddf. 1S ypbpinathy wmexmmmmetéameaannmw astd cegupuee

of the follo or mu QID No.: 45): 30
Xaa7- Xaa8'9&aH Wr@lﬁr °°FHV'“&&2L'JTLPG@F Asp- Val - Ser - Xaa8- Tyr - Leu- G u- Xaa22-
Xaa23 Al a-

B SRR WPl MR R SRR B v

2- am no- presentdnvention,hpdy be paséd st iagalysis ohtheoie@iendesef aminoe acid changes

w0 2007 BERb 4 RreuBiis b BEBILS B Sl Fasche Bk ullhlet] At

or 4- pyr colydeatativé aehstitiams gy Aeaefi @cyhervml as exshangeseyithinyene ofphp follow-
(1-am nog‘n)écd % J ) carboxylic acid, (1-am nocyclobutyl) carboxylic
aci d, (1-“am nocycl opentyl) carboxylic acid, (1-am nocyclohexyl)

car bcl)QyI ic acid, (1- am nocycl oheptyl) car boxyl ic acid, or

g(;agrzn Pg?ﬁhﬁp%fyﬂaﬁlccﬁ&b@iyﬂ éﬁsh@ﬁﬂﬁpol%@%@ﬁub§ mrSer5Tﬁr¥$'r@rGl@-" l]l Polar

ye. " a uneadtivaly ghaiaid (PR AIang Figksy ASReATY G0 Blps Tl Gl o oSGl
Xaa35 i schdrgedresiiubs: Haaes, Lyiz WY Qargel allpyistic ful-gifaroesitigesahee ki, KRN
is Gy, al.bsent In a particul ar

preferreﬁ:dyéngqoqrﬂ%ﬁfo ’bf??érgqeﬁv '?'FEITS% Bnponent (1) and/or (111) of
the i1/#- 10 ventive peptide contain a (nodified) G.P-1 peptide, which

i s sel eCt\@%ln ghenggg‘g\f?lgplgg §5khef (,91 ol ﬁ@r‘is %Ic::)oﬁls c{eliéd’3 & _ea'%grocon-

GP-1 (7- anar er|va rve er eot.

pr ef er r edemaiivel’ niepGluy éhqﬁ@qglhyde@haﬂiwﬂnp sl‘ﬂetg.euhlet\m;lSerrd@nmmmtvs s{bpsti-
and/ or ifi i b i i .
posi tion Lgu&% a%ndggﬁr{eéngﬂ%cggﬁ rlgs M&% tﬂ@‘é‘f gs 657- E)?F g%’&% 3e lim
pept i de, itedhtocsvpiergreus) (éd,t@mnrlwg{lb HB gidﬁugaw:esprstpuaugerafmm (Bp comprising

hi st EG" n9w Qﬁﬁﬂéﬁbv@' §ﬁss%msns ArePbt r‘rﬁ..tea 0 c?@reh@éﬂg [PEYadH &t dvdhnRe

honohi st i di ne acet hi sti di ne, | uor onet hyl - hi sti di ne,

a- et hyl Dﬁ'iusac"y'@F%f'"GBa'W‘P|365¢Fal ani ne 2 pyri dyl al ani ne and
4-pyridyl al ani ne. Exanpl es of production of am no acid substitutions
in proteins which can be used r.ob-_20 tainin nal ogs for use, in
e pr eoUngeeRIGAAGH T HelarieoLi) TRADINF ARSI ey g Lontin. e Sod sub
pr esent edtltm‘brld made pat @ik md:iEteaﬁorﬁ&?rmpﬁMh@%D&ﬂnﬁty (fepit8meabofatydrophobic
4, 73%5462

ot aglllno %ql}l%r\éltrgﬁyfa %\ihctd(;n E%gc: %t O?rﬁoérﬁ%oq‘?@gr?tl cif vgr‘iagnqg'a%a%g’gst 9f the
GLP-1 peptide of the inventive peptide (occurring in component (I} and/or (lIl) of the in-
ventive peptide) the {(modified) GLP-1 peptide is characterized by one or more substitu-
tion(s) at positions 7, 8, 11, 12, 16, 22, 23, 24, 25, 27, 30, 33, 34, 35, 36, or 37 of the
GLP-1 peptide. As an example for the following nomenclature [Arg34-GLP-1 (7-37)] des-
30 ignates a GLP-1 analogue wherein the naturally occurring lysine at position 34 has been

substituted with arginine. .

Specifically, component (1) and/or (lll) of an inventive peptide may comprise variants and
analogs of GLP-1({7-35, 36 or 37} including, for example, GInS-GLP-1 (7-37), D-GIn9-



sine substituted proteins presented in US patent 4,904,584 (Shaw et
al). 25 Preferably, the variant or anal og, as defined above and
contained in conponent (1), (Il) and/or (l1Il), wll have a core
sequence, which is the sane as that of the "native" se- quence, e.g.
G.P-1(7-37) or GLP-2 or biologically active fragnent thereof or any
| P2 i so- fwomo7okdiah has an am no acid sequence havi ng eCT/ER@ed/ 005060
identity to the native amno acid sequence and retains the

bi ol ogi cal activity thereof. Mre preferably, such a se 30 quence has
at |east 80% identity, at |least 90% identity, or nost preferably at

l east 95% identity to the native sequehce. Wiere a particul ar
peptide is said to have a specific per- cent identity to a reference

pol ypept i @ePdf7-a7 )dasatldys9-Ehft h(7-3heTiyde-Lesis- GH%ﬁt(Ft higndlas l-BLB-1 (o
the refer C%rd’ﬁpéuﬁ'ﬂ 7Tif-.11zas ,Lygss)ﬁ%;tzsdﬂnptha@-ss% cﬁ@%ys@emr%z?aamm @7-36)

reference poI gpep id

Ll 0 pol YN PRETHHELPY Hot M2y aesh-OLRG (3OO st Lysse-OLA T (-
PCT/ EPZOQﬁi) QQ@Z@ @4~L§453$@LP11QTﬁ38'§(Ar§26 ML?@aOGLr@ngmey W@ZB gfssslm_P -1(7-

ool papt 180, MAHEHE O ol B A28 Bt s S RO e

its ent i;qgs;t ER3BIGLFOE (Z-68), aad Led3TeGLmal(p3ept i des will neet the sane
criteria. The term "se- quence identity" as used herein neans that
t he sequences are conpared as follows. The 5 sequences are aligned
usi ng Ver Bimt&r@‘mﬁohm&nEtHeCln@'lﬁpnlltlie’llgvﬁtmel}Deﬁhcﬁ%rﬁaﬁﬂmbﬁbomponent (I)

I , ' h OSUI\/BZ
T3y v PN, Pt R iy bt RS st B HE Tl
a gapOextfemuilah (BEQAIDNp..ck:4 (per each addl tional consecutive null

in the gap). After alignment, percentage identity is calculated by
expressing the nunber of matches as a percentage of the number of

am no aciXia7i¥pa8i@utCe Thr-Bherd br-Settvemyen1668eriXaa Buiea 10Xaa2¢-Gii-¥na22-
Pepti de 0laadl AIRLAS XS4 RINENT e NEKLARLTHN 2190123808 234 50 95X3H36-

passed by present i1 nvention. The term "derivatives
i nvent i vé(ap’)‘ébtl de is in- 15 tended to include only those m)dl fied

i nvensi veyHaedh ocas:s ist INAktidISe, @hlsﬁdlﬁé\Qﬁsﬂﬁﬁo#ﬂ'ﬂtrﬂiﬁea%ﬂmlﬁd)h@tm{d‘thyﬂifoxy~
t he twent y comopnl OCCUI‘ ri gls a amno a Corr es&on |

. Genet | ELAASCRIBHARICNTR hAROI T SHREge AT PR S Tes 2T Y AL
el et ad B B e e bosy o ot oo o LV
Cor m nal Albst ABBOCHI S andh) SR, FRe - aMDas DR B A GPRRg acid, (1
i nt r oduc agbndcpgopentylnataartaixyleari rasidaci (dsanfineoyaiobetylr edaibpxygioenacd) (1-
code 20 Brtocuionab BibGeft: 2l ey el §f°9§x$E%%ﬁ?ﬁfba‘é'da@ﬁa%%!??ﬁ%%
(tert - butpattighlady peeferrag; Xaath ind/al 8r kav; Keanis ihyder,dam voA; Xaadl isaky or Gin ;

thranili &agﬁb%)l_é?lf oﬂﬁéf-'k%zz"‘ (‘l;’lgnéﬁf S L3 fﬁ%lﬂ‘%l Qs Cb‘ii‘?ﬂ? b)’(a%%ﬂs

genetic CO y-car boxygl ut dnmat’e;” or ni Y hi ne,

phosphosé&a neVat} &aa?ﬁ h‘»eL)&n@hDogm a?ﬁaa% l?ﬁ'@rortkeuaxﬂ@ﬁﬂ fsAlEatGlio T AFg:;
the pept b@@a@?&@cﬁn nyééatﬁé FIL%'GI% REW bt ﬂF‘g %%ls@%‘ézyadrr QB%aaSﬁQWg.

In the follow ng preferred fications of amno acid
i nveRdi vEOhpeptysHs amiga Qr@bsergSXaa37 is Gly, Ala, Glu, Pro, Lys, am:de or [s absent

in another embodiment of the invention component (1) and/or () of the inventive peptide
contains a modified GLP-1 peptide comprising the amino acid sequence of the following
formula Il (SEQ ID No.: 45):

30
Xaa7-Xaa8-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Xaa8-Tyr-Leu-Glu-Xaa22-Xaa23-Ala-
Ala-Xaa26-Glu-Phe-lle-Xaa30-Trp-Leu-Val-Xaa34-Xaa35-Xaa36-Xaa37,
wherein Xaa7 is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, ~hydroxy-
histidine, homohistidine, N-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine, 3-



defined above - also conprises variants, anal ogues or fragnents of
the fusion peptide) 30 are disclosed, which may occur in an

i nventive peptide at any site (any amno acid), e.g. positioned in
conmponent (1), (Il1) and/or (111). Cysteinyl residues, if present in
any formof an inventive peptide, e.g. an anal ogue of an inventive
pepti de, wosboramesmonly are reacted w th al pha- hal oacet BABEP&iAH9226
correspond WO 2007/ 039140 PCT/ EP2006/ 009226 16 ing am nes), such as
chl oroacetic acid or chloroacetam de, to give carboxyl net hyl orcar-
boxyam donet hyl derivatives. Cysteinyk resi dues also are derivatized
by reaction with bronDtriquoroaceto %

al pha- bronp- bet a-(5-im I aci chl e

phate, NPYIdVRIaRIIeePrRYEENA Sl 4 dﬂ@'@ﬂ@ﬁ Ran ﬁaagf%vﬂ' FolTe, Lys.

FZYE'[ mﬂ 2Mbyr@‘lcbfhlnd¢}&|¢bfdp§m ceﬂb&xyﬁmaﬂﬂ)m eml‘nohﬁdbldmm)tl)ezcarboxyllc acid, (1-
chl or oner cur robenzo- 2-q

di azol e. W@PY%@HG"B si 8%2 Fi aﬂc'ﬁnvﬁ]?m%éﬂqx&l n%ﬁ/bcﬁ‘gﬁ%eralc\fiat i Yad

by react iammomycﬂdhedtyetday&qwm: addyr dronatng@nadyclpbttl) sarbolylib ecay) Xaat s Ser,

par abt ok Eag FedzaR il @ of Ry Kb i . RELT AR Tcleze i by Sy

per f or medrg NadB0lisAlh sGbli ol irgaX6aadiat s, &lu pn—Al@ Haalmisily of Bibl XnadG ik é\rg

componenp! 1 S AR ERSTRI. A, lrBr L frfloricabiapl ®, TG L

tant to the insulinotropic activity of GLP-l peptldes as shown by

Suzuki ). ®ha ?Ert[cﬁlg @Q%%a enﬁ.ﬁﬁlmerﬁ]o'f HeGtlent Bﬁ%&ﬁnﬁ@ne%t I?Hﬁcﬂ?or (:md) of%@ln-

(1988 respon I nventive
Hi s71&f mrgwappptldea@n a(mpdlﬁeﬂ}ﬁﬁehpewtldﬁ a/h@hcﬁ semth; from %uwa é‘é).

acyl  (CgLpPb) ﬂBQUﬁP-PfT—B@)Q{rﬁ‘@@nGDP 10f7-34) or Wt \|ihr|ant analogue or derivative
functional |l y- eqlw val ent 'C5-'C6 rjng structures.

modi f i cathestpli Alse RERTRFRG BieUBYINSNE BEPUdeR FOMBAPRDS tfﬁ*ﬁ. WO&FMFHB (%o
term nulsunpé rriéiﬂﬁ"@d @LPL1 Beplide thadiib aswleesqx:nd Ri iR poaﬁ)ri-&gt ékyhm&m(hé)ﬁme@ﬁue
term nal . residu ent i de e _reacted,.wt
succi ni c'oP° Sbtlc‘ﬂer gﬁ?' W)(cpeaw?i Vﬁ'ﬁ‘ﬁ'ﬂ/ﬁrﬁe&%?d ﬁﬁrﬂ D& GTHR: FORSHRG /T P-
t hesg5 aghistidind)agesamino-fsfiding, @tamiav-bistiding, mlyeroxjrralsgdm@f hbimehistjdine)y N-

resi dues gc%%gl J‘lsg% ge( = -ﬂﬁlﬁ%emﬁ ét 3! ' Q?rle?r{dv(la hls{]cﬁng PS H aﬁ?ﬂgﬁ%mﬂe,gr P

of lysin ven Ve pep er'r ernn
cir- cul ayndyfalarmemrdrtbagwlalaﬁml nyl residues may e.g. be nodified by
reaction with one or sev 25 eral conventi onal reagents, anong them
phenyl gl yoxal ; and ninhydrin. Derivatization of %I ni ne residues
requires Examples pEprodugtion eh aminopraid shstiytions inlrkeieing whishra@ntbiegised for ob-

becayge (find Ql‘falé?tjsg’er M&An ‘Eﬁe Erggeﬂ%%hﬁﬂﬂﬁclﬁ&wﬁﬁ;} QAN rﬁétﬁé’cﬁ)steps. such as

Furt her nor e, hese re

hol | as Pres PR RS BR AT Gt A EAS AT 71462, o Mark et aF

modi fi caki1ap 92 té Ke®S )t al AHGBURS B Nankh das; mmm RO LaIS N Iy -
Most commbn

Fo or oy SRR RS PE Pesrbien s BRSO T Vo

respectively. Carboxyl side groups (aspartyl or glut arryl) may be

Eg_/e%% g’é‘%?%rgglgzkeev%ng cgrea%%oig?gs‘@eﬁr?edvg%o%g%wdoc%%} ined in component (1), {11)

and/or (ll1), will have a core sequence, which is the same as that of the "native” se-
quence, e.g. GLP-1(7-37) or GLP-2 or biologically active fragment thereof or any IP2 iso-
form, which has an amino acid sequence having at least 70% identity to the native amino
acid sequence and retains the biological activity thereof. More preferably, such a se-
30 quence has at least 80% identity, at least 90% identity, or most preferably at least 95%
identity to the native sequence. Where a particular peptide is said to have a specific per-
cent identity to a reference polypeptide of a defined length, the percent identity is relative
to the reference peptide. Thus, a peptide that is 50% identical to a reference polypeptide
that is 100 amino acids long can be a 50 amino acid polypeptide that is completely identi-



17 carbodiimdes (RNCNR) such as

1- cycl ohexyl - 3-[ 2- nor phol i nyl - (4-ethyl )] carbodiimde or

1- et hyl - 3-(4-azoni a- 4, 4-di et hyl pentyl ) carbodi i m de. Furthernore,
aspartyl and glutamyl residues may be converted to asparagi nyl and
gluta- 5 mnyl residues by reaction with amoniumions. d utam nyl
and aspar agopyz/ossast dues nmay be deam dated to the corr espUEEMMRU9226
glutanyl and aspartyl residues. Alternatively, these residues may be
deam dated under mldly acidic conditions. Either form of these
residues falls within the scope of thif i nvention. 10 Deam dated
inventive peptides may undergo an alte %d susceptibility to

Do an! ohepbrbeS sFgsof beRBRt I8 i H L =PIl e o 100
pr 0{ ﬁolt ytdrSing benawamep@h;q@gde JWMHREH lg\m%)gahhﬁgto ihe rb?r@@b%?[@@ﬁheﬁ@r its
syn EICInV \ eptl des na eqr ade nae certal n storage .
oondi t1 orRTiS B8l QIFobrse: Qe Pries Wil eoh e sarhe i i, taie"se-
i nve Bt i Vajueapds !dglatity'l\&t :h&eralgiem@n Inesping test thenséqhende& ar@cempaned asécﬁltoindﬁl;he
suscept | et oxl dat | r e S

Ciher S GaRRiRides ate rlutdisald Qs Bhine' duldleichindiing Brplis sk {dibe
and/ or sdtlgméntqarbgmeﬁ ummg/mepmﬂauiu(&omwem metex] (vatuesydnfobt 1) fwithl a2 gap
bi ol ogi

o100 s Sk o123 L hAEAS SAABPY s adiE B B oor
met hyl pladdltlpnalmodsew;twqoyull mdkelgaph ddtehalignmeny: rpedesnddge idéntity shmtaptated
hydri de; bh/réd@ésgﬂgqﬂéﬂﬂﬁﬁw sARhenéChda Qrcfgﬁuééldf(?ﬁélﬁﬁrﬂber of amino acids in

a f talyz tah

2, 4- pent one; "and transam - nase-c reaction

gI yo>l9| attee claiwed seanemR® ami no aci d resi dues of an inventive pepti de
with their carboxy (Ctermnus) 25 and their am ne (N-term nus)
groups (as well as carboxy or am de am no acid side chain groups,
see above) may be present in their protected (e.g. the C term nus by

an anm de Dgivases ofadigitn yémrdetcﬁcah%afogr ﬁ&grhléit%varﬁﬁﬁt Wrécﬁtaee aﬁb RAcEh-
car boxyl pr otectin

o) Rt Pl el a hsatl Bienyfone dhe A eV SN ol Ap iByeRi, Peics, g in-
hydr abal Itéhdéﬂltd iskdesonly trse niidfifiedHhventive ﬁiepl&jeprtﬁéteﬂﬁbcbt)chah@ ond@mino

I i d h box
ebst 1 on. AR 5P, SireryeRBmibi o le eyl B8 abics Efusspopinay
confers m@r@tnmﬂg@nt@ﬁaﬂmrﬁao iaoid ramdbe modifisd byiréduiting ttiwdth acargeniotetivad-

present (ﬂigéén?'?hq s & d?a}anoégl%ég r@q tﬁ?&?&gé 998 %ﬁg ins %?rei%c@%g or amlno or

nodi fi catl f esu
based on caenoky roupd ol tesminah tsisiues i(prefésabhhby novak;nt bwdcfmmr‘ém by |ntrodUC-

couphgd qﬁoﬂﬂ?aétmé? BhfineCadied #}n‘ngﬁrf%cltl}re& %K Rh&michPEyrittbsls®i.6 Ol‘.’.u?éfﬁnéré BF the

and/ or ca rates to seri reoni asparagi ne, ‘gl utam ne or

.5 tyr osﬁﬁ@‘%rﬂcgiﬁuﬁmﬁﬁ*?é by the manelie codpa AithdarmirgisabubiEc saekd, oMl ifa-
noi eti es anﬁ“&bﬁfﬁ@téc‘%ﬁl Yie (tﬁﬁfbg@@%f ?]eé-aﬁaﬂﬁ/ec’@ dd\lﬁblﬂ@th?ﬁbfer?zbﬁzoaag an-

linked to the term nal nol et i es e inventive

Fur t her niFaniligAciihoe ARl apiin F‘Elés Hﬁ%ﬁhb%’ el ﬁFE‘BF’qdobYathlelﬂﬁﬂef"é (af¢.ye-9-

di f f er enhy@8Ryproline, y-carboxyglutamate, ornithine, phosphoserine, D-alanine and D-glutamine
25 or by a modification of the peptide backbone by alternative peptide backbone arrange-

ments.

In the following preferred modifications of amino acids of the inventive peptide (which - as
defined above - also comprises variants, analogues or fragments of the fusion peptide)

30 are disclosed, which may occur in an inventive peptide at any site (any amino acid), e.g.
positioned in component (1), ([} and/or (ill).

Cysteinyl residues, if present in any form of an inventive peptide, e.g. an analogue of an
inventive peptide, most commonly are reacted with alpha-haloacetates (and correspond-



tide or protein noiety, which nmay al so stabilize the inventive

pepti de and/or may serve to inprove the transport properties of an
inventive peptide in body fluids, in particular blood. 10 Suitable
peptides or proteins may e.g. be selected fromAl bunm n, Transferrin
etc., which are directly coupled (as conmponent |IV) to the inventive
pepti de oWORPg/0@1¥epti de or organic |inker sequence. PrEER0BAH09226

t hese peptides or protein are linked to one of the termni of the
inventive peptide. 15 In order to circunvent the probl em of
degradation of the inventive peptide g ot her em bodi nent of the
present invention provides a retro-inverso isoner of the inventive
peptide co cids or _at |east rtial sed of
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t he cruddiapglp- tides may be purified by reversed phase HPLC 25 Clher
nodi fications, which may be introduced into the inventive peptides
relate to nodifi- cations of the peptide backbone. Preferably, the
nodi f i edHistidy wesiguespa @i ineentiye eeplidef may de derivatizepd Hy reantion withcdigibylpror s
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may be eéppgﬁgﬁﬁg g né’ﬂ%&é)ghé??t urally occurring noiety. Preferably,

al I backbone chain ers an inventive peptide of ei- ther -NH,
-CHR- or CO are exchanged for another non-naturally occurring group.
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arginine residues requires that the reaction be performed in alkaline conditions because
of the high pKa of the guanidine functional group. Furthermore, these reagents may react

with the groups of lysine, as well as the arginine epsilon-amino group.

30  The specific modification of tyrosyi residues per se has been studied extensively. Most
commonly, N-acetylimidazole and tetranitromethane may be used to form O-acetyl tyrosyi

species and e-nitro derivatives, respectively.

Carboxyl side groups (aspartyl or glutamyl) may be selectively modified by reaction with



Particularly preferred are oligocarbanate peptide backbone structure
of the inventive peptides. The am de bond is replaced by a carbamate
noi ety. The nononmeric N 15 protected am no al kyl carbonates are
accessi ble via the correspondi ng am no acids or am no al cohols. They
are converted into active esters, e.g. p-nitro phenyl ester by using
t he F- noc wohketwsqane a phot o sensitive nitroatryl oxycar bpoykr@baep20y
solid phase synthe- sis. 20 Inventive peptides are protected agai nst
proteol ytic cleavage as outlined above. They are in particular

prot ected agai nst di peptidyl am nopeptidase-4 (DPP-1V). The term
"DPP-1V protected" as used herein reféfs to a peptide according to
claim1. Inventive peptides as well as their derivatives, anal ogs,
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component ol dindsikzohlald d-ffethfigeril)@Riddlgiggept | de resistant to the
pl asma pepti- 25 dase (DPP-1V). Reslstance of a peptide to

degradati on by dipeptidyl am nopeptidase IV is determned e.g. by
the fol | owiriharH&ar aﬁﬁnzpéhdagamaw AsidAE9 iy Ye donCeRRbi AB8raing! and gluta-
incubated at 37 C with an aliquot of purified dipeptidyl

am nopept MAYJEsIAVes By reacton Wik AamppiUR{onfopr opri ate 30 buffer at pH
7-8 (buffer not being albumn). Enzymatic reactions are term nated by
the additjon.of trifluoroacetic acid, and th i de degradati on
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it is 10 qef'\ﬁ%%’eﬁﬁ?eé“’g'ﬂ%g VehRRh qasamigepnyentiye peptides ad/s Supieride Kivale
intact caowpeuptiliedimay W W8 té biebit flbBlogialiitvity/ 10 stabil i sed
inventive peptide is preferably at |east 10, nore preferably at | east
20 tinmes nore stable than GLP-1 (7-37) as such. Stability may be
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receptor (GLP-1 receptor). Preferably, an inventive peptide has a
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25 and their amine (N-terminus) groups (as well as carboxy or amide amino acid side chain
groups, see above) may be present in their protected (e.g. the C terminus by an amide
group) and/or unprotected form, using appropriate amino or carboxyi protecting groups.
Also, acid-addition salts of the inventive peptide may be provided. Common acid addition
salts are hydrohalic acid salts, i.e., HBr, HI, or more preferably, HCL.
30
PEGylation of terminal or side chain carboxyl groups or the epsilon-amino group of lysine
occurring in the inventive peptide, confers resistance to oxidation and is also within the

scope of the present invention



binding affinity of the naturally occurring GLP-1 peptide. The
binding affinity may be de- term ned by any suitable nethod, e.g.
surface plasnon resonance etc. Mreover, it is 20 preferred, if the
i nventive peptide evokes formation of intracellular cAWP by its
binding to its extracellular receptor, which transmts the signal
i nt o t he wOl2h07/03140 pepti des of the invention may be prRUUEREN6/009226
synthetically, using solid phase peptide synthesis techniques,
simlar to the manner of production of GP-1 (7-36) am de and 25
GP-1 (7-37) in the art and-can be puiéfied afterwards on a

| aboratory scale e.g. by a sin gle purification step on a

rever sed- phase HPLC col unmm or suitabl e chromatography nethods.
However, it is preferably formed in engineered cells, either in

mc { 03' ab_}tﬁ@'nh@duf&é?ér& raeulrfed |n &ivelek dfﬁn\«l@ﬁmxeomma@wts@ Ms@dldnveamonye

pepti de e lnventive e I so rom

P eh Tt crtss a ol WG ey ervalttL felshdht PaRaesesiras t i ore

]E echni quRsred td bobllﬁJléllﬁildsSanM cbﬂ)ogymSwdarneamwampfei, asaragng ighitamise or
or st ance | nc n sup nutri ﬂtS vitro an sSecre

ot ehe BRSsie B alantil, B RRPdlad i, 1Y «CH RS i hafh el ndrRely o

ext r acel tarbalydnatds and/of lipggdss eqy erioetse Enkgd e ¢eetbrminbbmoetties of thesinventive

P quencoB el ERanEBCE e %Eénceséﬁb$ FREBEPABAEN afdeper
i nvent i védpepprotie mdkty, wb;smrmymlecf etauhae,fthempneem mEntide andlocmpyberve 66
cl eavi ng; dﬂSvé f#398hs ﬁf‘p 2 ofsé?ﬂﬁféh?@é eptﬁbﬁ#ﬁ&dﬁlﬁ&ﬂﬁﬁ?&ﬁéﬂar%o&&y

englneere gene seq n an a rna I've
sequé@nce§uéah*ﬁ)d@mgeanf proleing Ma exth (bei sglected fron Albyenin dearsienmin IEéQa.o\emmh

and signgle éree&pédu%ds(sge&ﬂg&m W& ﬁ@ynJehﬁvé peptias et i hap’épxd@wrsﬁqﬁ@d

i nventive peptid secreted I's recovered fromcells
by pr oceli¥es SeauanPe. Rrgfecatily, thegg; neptiges %rdifﬁte%@‘ﬁd'%ed tnene e dermini of
sequencemeRventiiEpaligepurification tags allowi ng efficient extraction
of the product peptide fromthe nmedium which tags may be cleaved to
rel ease isolated inven- tive peptide. 10 The invention further
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sequence at the N-term nus of the GLP-1 se 20 quence according to
for any HYerBa%Re PYrfiies by asHersesRess Nkl code for a | eader se- quence.
I n anot her preferred enbodi ment, upstream fromthe nucleic acid

sequsg CeO?t?edr_modiﬁcations. which may be introduced into the inventive peptides relate to modifi-
cations of the peptide backbone. Preferably, the modified inventive peptides 'are scaffold
mimetics. Their backbone is different from the natural occurring backbone, while their
side-chain structures are identical with the inventive peptides or their fragments, variants,
derivatives or analogs. In general, scaffold mimetics exhibit a modification of ane or more
30 of the backbone chain members (NH, CH, CO), either as substitution (preferably) or as an
insertion. Substituents are e.g. () —O-, -S-, or -CH,- instead of —=NH-; (Ji} -N-, C-Alkyl-, or
—BH- instead of -CHR- and (lll) —CS-, -CHy-, -SOy-, -P=0O(0OH)-, or ~B(OH)- instead of -
CO-. A peptide mimetic of an inventive peptide may be a combination of each of these
modifications. In particular, modifications of each the groups |, Il and lll may be com-



ing for (b) the nucleic acid nolecule nay additionally conprise (c) a
sequence coding for a signal peptide. Alternatively, the inventive
nucl ei ¢ acid nol ecul e may have sequence (c) fused upstreamfrom (a)
wi t hout any sequence coding for a | eader sequence (b) in be 25 tween.
Preferably, the | eader sequence and signal peptide sequence are
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vector conprising an inventive nucleic acid (nolecule) and other
functional conponents for expression of the inventive nucleic acid
(mol ecule). 30 Typically, the inventive nucleic acid (nolecule) wll
be fused to a pronoter sequence and, eV%ntuaIIy conbi ned with ot her
regul at or sequences, e.g. an enhancer sequence. For replication, the
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i nventive, peptl des for the manufacture of a nedi canent for
treat nent’of type 2 diabetes (NNIDDM is disclosed herewth. As a
consequence, the present invention relates to a use of the inventive
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Resistance of a peptide to degradation by dipeptidyl aminopeptidase IV is determined
e.g. by the following degradation assay: Aliquots of the peptides are incubated at 37 C
with an aliquot of purified dipeptidyl aminopeptidase IV for 4-22 hours in an appropriate
3G  buffer at pH 7-8 (buffer not being albumin). Enzymatic reactions are terminated by the
addition of trifluoroacetic acid, and the peptide degradation products are separated and
guantified using HPLC or LC-MS analysis. One method for performing this analysis is:
The mixtures are applied onto a Zorbax300SB-C18 (30 nm pores, 5 um particles) 150 x
2.1 mm column and eluted at a fiow rate of 0.5 ml/min with a linear gradient of acetonitrile



orders and di seases or conditions associated thereto and for the
treatnment of disorders and diseases or conditions associated to
apoptosis. The use of the inventive peptide for treating these

di sorders results fromthe followi ng: G.P-1 receptors, which are
coupled to 30 the cyclic AWP second nessenger pathway, are expressed
t hr oughowvottwe/bsias ns of ro- dents and humans. The cheP@EERMIGE®I2Gr €
of receptor distribution in the brain does not only correlate with a
central role for GLP-1 in the regulation of food intake and response
to aversive stress. It was al so shown hat G.P-1 binding at its GP-1
receptor exerts neu- rotrophlc proper% and offer protection
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However, it is preferably formed in engineered cells, either in microbial cells or in animal
30 celtlines to produce the inventive peptide. The inventive peptide may be isolated from the
cells from which it is expressed, for instance using conventional separation technigues.
Thus cells may be grown under appropriate conditions, for instance including support and
nutrients, in vitro, and secreted protein, i.e. the inventive peptide, is recovered from the
extracellular medium. The sequences engineered into cells thus preferably include leader



conprising at |east 50 %w w water. For intravenous, cutaneous or
subcut aneous injection, or injection at the site of affliction, WO
2007/ 039140 PCT/ EP2006/ 009226 24 the active ingredient will be in
the formof a parenterally acceptabl e aqueous solution which is
pyrogen-free and has suitable pH, isotonicity and stability. Liquid
phar maceutwgabo7ogaaposi ti ons generally include a |iqui dpgghp®mbeoosireh
as water. Preferably, the liquid vehi- cle will include a
physi ol ogi cal saline solution, dextrose ethanol or other saccharide
solu 5 tion or glycols such as ethylene glycol, propylene glycol or
pol yet hyl ene gl ycol or combi- nations thereof may be |ncluded
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f or mul atIBIﬁ PBY"%e a freeze-dried fornul ation, whereto the 20
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25  tween. Preferably, the leader sequence and signal peptide sequence are heterologous to

preproglucagon.

The invention further provides a vector comprising an inventive nucleic acid (molecule)

and other functional components for expression of the inventive nucleic acid {molecule).

30 Typically, the inventive nucleic acid (molecule) will be fused to a promoter sequence and,
eventually combined with other regulator sequences, e.g. an enhancer sequence. For
replication, the plasmid may contain an origin of replication. In order to select cells trans-

~ fected with the inventive vector, one or more antibiotic resistance gene(s) (e.g. kanamy-
cin, ampicillin} may be provided in the vector. The vector may be a plasmid that includes
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anti oxi dants, bul king agents, pH buffering agents (e.g. phosphate or
citrate or nmleate buffers), preservatives, surfactants,
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et hoxyl at e erivatives thereof, diglycerides or polyoxyethylene
deri vat i buel it Baublget, fosincsersing Pagciealic beta oplbmase 1 8 gotiae or for treatmg dia-

PCT/ EP20g&LE 826r||a-ﬁag@?é§tl ns and phospholipids (e.g. phosphati dyl
serine, phosphati dyl i ne, phosphatidyl ethanol am ne,

phosphati dyl inositol, diphosphatidyl glycerol and sphingonyelin),
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and diseases or conditions associated to apoptosis. The use of the inventive peptide for
treating these disorders results from the following: GLP-1 recepfors, which are coupled {fo
30 the cyclic AMP second messenger pathway, are expressed throughout the brains of ro-
dents and humans. The chemoarchitecture of receptor distribution in the brain does not
only correlate with a central role for GLP-1 in the regulation of food intake and response
to aversive stress. It was also shown that GLP-1 binding at its GLP-1 receptor exerts neu-
rotrophic properties, and offer protection against glutamate-induced apoptosis and oxida-



derivatives of |ysophosphatidyl and phosphatidyicholines, e.g.

| auroyl and nyristoyl de- rivatives of |ysophosphatidyl choli ne,

di pal m t oyl phosphati dyl chol i ne, and nodifications of the polar head
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DOTMA,  DCRyo 36b7/8405k0P, | ySODhOSDhati dyl serine and PCT/EP2006/009226
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Dodegy! - [h4 wmﬁrt@&@ﬁlcﬁ!ﬁ.}derequma@man&% KyCoel-or §iSueQipostosis, Whi ch
are tetrafunctional block copolyners derived from sequen 30 tial

addi ti on of propyl ene oxide and et hyl ene oxide to ethyl enedi am ne, or

the surf aebane ofrﬁﬁlYnﬁﬁ‘ltiG@bépﬂicﬁadmﬁy wfbhmegﬁmmaaureidﬂad@aﬁ&dsm@n which is
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ror 2boy SRCREE RreiThab R0 e Pt by et iBHAL bels! RIS il THORERS or
Pract i ce veétoiBharr redlugr, ing@itive dubst calla, nu@dS acil{tnolecalgay af testors may be used
phar TRCe ok koGS B ABRBESAE AL LB PSR gBEAber ably be se-

5 lected group consi s o- creso mcresol,
p- cresol, nethyl p- hydroxybenzoate propyl p- hydroxybenzoate

2- phenoxpﬁ; Rheof tP(ﬂeriatlQns {WQH %M@Wﬁ&@ﬁl@e pgptmé%é\ﬁhéﬁé%@%'ach@fﬁﬁb@dl-
al cohol, et hano

t anol and hi oner osal bronop benzoi c
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reference. Typically, such formulations are prepared as injectables either as liquid solu-

tions or suspensions, preferably containing water (aquecus formulation) or may be emul-

. sified. The term "aﬁueous formulation” is defined as a formulation comprising at least 50
30 % w/w water. Likewise, the term "aqueous solution" is defined as a solution comprising at
least 50% w/w water, and the term "aqueous suspension” is defined as a suspension

comprising at least 50 % w/w water.

For intravenous, cutaneous or subcutaneous injection, or injection at the site of affliction,



10 chl or phenoxypropane-1, 2-diol) or mxtures thereof. Wth regard to

i sotoni c agents these may preferably be selected fromthe group

consist- ing of a salt (e.g. sodiumchloride), a sugar or sugar

al cohol, an amino acid (e.g. L- glycine, L-histidine, arginine,

| ysine, isol eucine, aspartic acid, tryptophan, threonine), an 15

al ditol (wogtois9aerol (glycerine), 1,2-propanedi ol PCT/EP2006/009226

(propyl eneglycol ), 1,3-propanediol, 1,3- butanediol)
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carri ers temgd the liquid pharmaceutical composition or formulation is dried either by freeze dry-
ing (i.e. lyophilization ; see, for example, Williams and Polli {1984} J. Parenteral Sci.

Techno!l. 38: 48-59), spray drying (see Masters (1991) in Spray-Drying Handbook (5th ed,;

Longman Scientific and Technical, Essez, U. K. ), pp. 491-676; Broadhead et al. (1992)

30 Drug Devel. Ind. Pharm. 18: 1169-1206; and Mumenthaler et al. {1994) Pharm. Res. 11:
12-20), or air drying (Carpenter and Crowe (1988) Cryobiology 25: 459-470; and Roser

(1991) Biopharm. 4: 47-53). Aggregate formation by a polypeptide during storage of a

liquid pharmaceutical composition can adversely affect biological activity of that polypep-

tide, resulting in loss of therapeutic efficacy of the pharmaceutical composition. Further-
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tartrate, nethanesulfonate, propanesulfonate, Sal'ts 20 forne
the £ eelionpspeiptedvithtizezanhawing or meckanical #heariPam i nor gani ¢ bases

such as,

With regard to surfactants for inventive formulations these may preferably be selected
from a detergent, ethoxylated castor oil, polyglycolyzed glycerides, acetylated monoglyc-
erides, sorbitan fatty acid esters, polyoxypropylene-polyoxyethylene block polymers (e.g.
30 poloxamers such as Pluronie F68, poloxamer 188 and 407, TritonX-100), polyoxyethyl-
ene sorbitan fatty acid esters, starshaped PEOQ, polyoxyethylene and polyethylene deriva-
tives such as alkylated and alkoxylated derivatives (tweens, e.g. Tween-20, Tween-40,
Tween-80 and Brij-35), polyoxyethylenehydroxystearate, monoglycerides or ethoxylated
derivatives thereof, diglycerides or polyoxyethylene derivatives thereof, alcohols, glycerol,



for exanple, sodium potassium ammonium calcium or ferric

hydr oxi des, and such or- gani c bases as isopropyl am ne,

trimethylam ne, 2-ethylam no ethanol, histidine, procaine, and the
like. Acid addition salts, carboxylate salts, |ower alkyl esters, and
am des of the inventive peptides nmay be formul ated according to WO
91/ 11457 028039 O 733 644 25 (1996); and U.S. 5, SHQT/BEBIGHING) .
Formul ati ons containing the inventive peptide sequences are

adm nistered in a manner conpatible with the dosage fornul ati on, and
in such anbunt as will be ther apeutic% effective. The quantity to
be adm ni stered depends on the subj ect"to be treated, including, 30
e.g., the severity of the patient's disease. Suitable dosage ran
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the constr Pﬁufd;gmccirﬁb IFAt%H o}% r?erﬂjﬂ'_?l':érgmo 1 e{n[%sth% Chr’:l e}eﬂ?n?(irr}]? %é{iggﬁss

H ncl |/ ES% construc
Sfol sit edayﬂsatheocwn q&%mtmnﬂﬁ@? -11d71t)oddoupate Ichisiuon 6545 negistryng [128e.

Sim barl g 4 ﬂ%ogﬁyﬂ p&é%%ﬁx@%{%ﬁ/ nqlﬁ4é1309 91 g;% (sBliOmiddReEf Slifate

site of an karyo I C expressi on e constTuct
shown i noFpediumflaurgicsuifate qopl@lﬂt@amla@eph@lﬁm& @rndqrwgtweidher?ﬁ% bile acids

Hincl |/ XBak shrameRk aRdl glydfe or taurine conjugates, ursodeoxycholic acid, sodium cho-
late, sodium deoxycholate, sodium taurocholate, sodium glycocholate, N-Hexadecyl-N, N-
dimethyl-3-ammonio-1-propanesulfonate, anionic (alkyl-aryl-sulphonates) monovalent

25 surfactants, zwilterionic surfactants (e.g. N-alkyl-N, N-dimethylammonio-1-
propanesulfonates, 3-cholamido-1-propyldimethylammonio-1-propane-sulfonate, cationic
surfactants (quaternary ammonium bases) (e.g. cetyl-trimethylammonium bromide,
cetylpyridinium chloride), non-ionic surfactants (e.g. Dodecyl-D-glucopyranoside), polox-
amines (e.g. Tetronic's), which are tetrafunctional block copolymers derived from sequen-

30 tial addition of propylene oxide and ethylene oxide to ethylenediamine, or the surfactant
may be selected from the group of imidazoline
derivatives, or mixtures thereof. Each one of these specific surfactants constitutes an
alternative embodiment of the invention. The use of a surfactant in pharmaceutical com-



construct shown in Fig. Ibis repetitively cloned into the Sfol/ Xbal
site of the construct 30 shown in Fig. 1d. Figure 1h shows a

synt hesi zed, codon optim zed sequence encoding the stronelysin

| eader and signal sequences interrupted by a shortened endogenous in-
tron sequence, fused to sequences encodi ng human G.P-1(7-37), |1P2 and
GLP- 2( 1- 350 2007h®1BNA sequence of the construct Fig. 1lhr¢BESMER/doR226
No.: 16, while SEQ ID No.:15 also shows the sequence of the

transl ated peptide. WO 2007/ 039140 PCT/ EP2006/ 009226 31 Al so

synt hesi sed are the sequences in Figs |li and 1j. These are then used
to formthe construct in Fig. 1k, by #{oning the Nael/BssH I
fragment of Fig. 1j into the Nael/BssH | |inearised sequence of Fig.

1h. The DMAItIEBEFekRiknomnitn theceiledmessonFFey conkenigncseeferqncs inmade tjRem-

whi | e SEQ%&:N% terRb SR TR LAPhSRRHLEME® Ritioh Mbgdsr ans! at ed
pepti de. e construct of Fig. 11 is formed by BssH | digest and

religation of the sequence of Fig. 1h. The DNA sequence of the

const r uctwith Gegatd tb phafrkadebtidiMy ‘actEptadbigréscPliive hde: m%.? A&fSfablys hO\Ws-

t he sequence,of the translated peptide. The construct of Fig, mis
formed byedebrron e tKRURCEPFEEGHPT PhenRinamfess) TrisexbqBerReal onetBylyp-
li into tm?roﬁpteédzBat@Hl I pkdpls:rpar biﬁd;o&ﬁbs?l%oft%ence-pnferéﬁya}?_alfm, TgetylngAp-
sequence ,of the constryc [ [ - ile

oot 10 ISRt SahaREatl | R aHE e P BRIR RIS oIy 2
const r ucttsiomesosae bradepdhy banjotr aekl, Skidured] thlorbhexiding, wsditg dehyidroaee-
tech- niques, 15 Ex 2 Transtection, clonal selecti and G P-
exor esei OEgPiolgrmel i 2L O0RC EeleC Depf Bt FIoEEL, ElorbiheshR
enbr yoni chlorpheapxypedpanet inz-diol) cAGCERS thdp8WY Cel | Culture Col | ecti on,
Germany), At T20 (Muse LAF1 pituitary gland tunor cell |ine,
#87021902, European Cell Culture Collection, UK), hTERT-MSC cells are
gener at edVibyregprdo. isptanis @genteithaseroay prefesaply balselstieddemms the dewpraensist-

25 For transf 8GR i fsodfdh EMblide)0a%XibaloP e dedid a bAind! {dif (e8! L-
GLP-1 constructs was used. The constructs were generated as )
descri bed@hcireekA¥gidine arginine dysinee I0leUgie o asRaFtiAF G dDYPiPPhan.sthEgeaiaey an
cal citgm pRIREPRAS. QyIFRrR(GFéRinkb A1, héwél (Bropdeasdlydend 1] dlof Nf,3-
Protocols in N ggcﬁlérg_lr (%?ol S(g; (g%ggguﬂgel et“’g}a,lpf';I 1%%%% I—%Wg}r%nel\/bdi cal
School Vi v@n,ed'owmofve Yienediear 8- 9e RA0R: U PixUpReT Mefenl QY Sy HSASs
(Roche) asondesdi, iob@dlybacchatided br Ratdrsolbregusans) indudegUbbn exdsh sk dditose,
(Ausubel Ft _al, 1994ff Harvqrd I\/E(ilti cal Et‘ﬁ?chool Vol t2 | U&q’ t. 9. 3’-’
Tr ansf ec OGRS MRS SHROE YIS ANBYT 1AHME SULPTH, IERRIORG Aol Fully
t ech- noliargdextdmecyalpdesxdrim aohubler sshrehdivdockyeihyicltarcls abd sarboxymdtindcellulose-
conbi,pat i f i - r | .- ifi .
ol vl onb BT B uERL RSB ePosPRI IR floBr Rudfsy i WRBss Sl Bt s ce-
Nucl eof efined as alGA-C8mydfeBarb00 havinaat feast anenCf drioup @nd iinslude8,0%6 exaneple,
been WO %‘%le(t&]?’@o]rﬁi%lPlgéltgPéglg%%’%%?cﬁol xylitol, and arabitol. In one embodiment the
sugar alcohol additive is mannitol. The sugars or sugar alcohols mentioned above may
be used individually or in combination. There is no fixed iimit to the amount used, as long
25 as the sugar or sugar alcohol is soluble in the liquid preparation and does not adversely

effect the stabilizing effects achieved using the methods of the invention.

With regard to cheating agents these may preferably be selected from salts of ethyl-

enediaminetetraacetic acid (EDTA), citric acid, and aspartic acid, and mixtures thereof.
30

With regard to buffers these are preferably selected from the group consisting of sodium

acetate, sodium carbonate, citrate, glycylglycine, histidine, glycine, lysine, arginine, so-

dium dihydrogen phosphate, disodium hydrogen phosphate, sodium phosphate, and

tris(hydroxymethyl}-aminomethane, hepes, bicine, tricine, malic acid, succinate, maleic



32 achieved. 48 hours after transfection selection of cell clones
with stable integration of DNA into the chronosone was perfornmed by
addi ng the selective agent blasticidin (2 g/m) into the culture
medi um 12-15 days later, stable transfected cell clones could be

i sol ated and expanded for characterisation. 5 Transi ent expression of
di ff er entwGRM7D30dhst ructs was neasured in hTERT- MSC aPCil/ERIBHCADS226
cells. Wiereas only marginal active G.P-1 |l evel can be found in the
nmononeric G.P-1 constructs #103 and #317 (having just one copy of
G.P-1(7-37) an enornous gain in exprgssion can be found in the
dimeric GLP-1 construct #217 (havi ng P-1(7-37) as 10 conponent (1)
and as conponent (111 both in hTERT-MSC and in

Resul ts agf.dUBaHHafHZ Ela”"naqﬂi' qgpatie ac'ﬂr?’8]"GH@étth%ﬁﬁo?a‘i’h%“ec?HE?ﬁelﬁﬁe

to the Gifc Bufed®sérstittesakbteridioy bmgodifient offtze OSItRA. as conponent
(1)) results in no further significant increase (not shown). After

transfection of hTERT-MSC cells with different constructs cl ones were
se- | ect ®Hg uydrofcdil 8 thrbéfyreeﬂaitiaasd gtidttives i piearmape aissii d@mpoeitehsscamtaining

shown_i n,Tabl e construgct cell | one activ P per
0008 e Bkt e Rnski Foele, & wELRR B 8 e p3r et oy whf
#317- A Pidgard3tol cobBhtrbliom rantjdd/bbhe sathe3F@cohRdmendalrBbperi®érd madStdRpm-

T9TMRITLYS 2. o BXANDI S Rkt BBl oy ATS LRl floCLP- 1 pept i des

secreted ure supernatant from GLP-1
secreting ceI | s was separated in a 10% 20% gradi - ent SDS PACE (120V,

90 m

0,48 pm AN (HRIARTEHRAES 18 ifeRiie pERER 8 ol HiBRAY Urhs R Ra"C
m nul@s) entepaily.chy wisctiemdor emm!a @ﬁh%[rﬁﬂlbbwt@mlﬁly inGesi¢nmally, sbgermplly of
(v: V) TwegBadcdidhy! ﬁ@on{phﬁtlmcﬁggrynm]a@ﬂm? QHUEE%@@@ ﬁ\%@?@peﬁﬁe may,

menbr ane was |m"runo anti -G P-1 anti body
147-12, Nﬁﬁ?‘%ﬂ?»b%ﬂ’réﬁﬁmﬁﬁsﬂé‘s%ﬁﬁd '”AWFEQWQ%I%%g and i ncubat | on with

0.02 g/ m detection anti body (Ant I Mouse 1gG HRP conjugated, Perkin
R I N, AN LR T R T
i n Figur posiofids add)Gn BgmS asdw oral, KucBall§ublidgyal Ghsasdrivtd@al, intravaginal, anal
and intracranial formulations. For suppositories, traditional binders and carriers may in-
clude, for example, polyalkalene glycols or triglycerides; such suppositories may be
formed from mixtures containing the active ingredient in the range of 0.5% to 10%, pref-
erably 12%. Oral formulations include such normally employed excipients as, for exam-
20 ple, pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, and the like. These compositions take the
form of solutions, suspensions, tablets, pills, capsules, sustained release formulations or
powders and contain 10-95% of active ingredient, preferably 25-70%.

25 As mentioned above, additional pharmaceutical methods may be employed to control the
duration of action. Controlled release preparations may be achieved by the use of poly-
mers to complex or absorb a peptide of the present invention. The controlled delivery of
the active ingredient (peptide) may be exercised by selecting appropriate macromole-
cules (for example, polyesters, polyamino acids, polyvinylpyrrolidone, ethylene vinylace-

30 tate copolymers, methylcellulose, carboxymethylcellulose, and protamine sulfate), the
concentration of the macromolecules as well as the methods of incorporation. Such
teachings are disclosed in Remington’s Pharmaceutical Sciences (see above). Another
possible method to control the duration of action by controlled release preparations, is to
incorporate a peptide of the present invention into particles of a polymeric material such



supernat ant of nock transfected hTERT-MSC cells, 2: supernatant of
hTERT- MSC cells (clone 79TM217/13) secreting dineric GLP-1 from
construct #217, 3: supernatant of AtT20 cells (clone 81-A-217/3)
secreting dineric GLP-1 fromconstruct #217; M 10 prestained protein
mar ker [kDa]). The results show that inventive peptides containing
GLP- 1( 7- 3%yo amdosv14s t er mi nal appendix (2 and 3 in Fig. 2Q1T/8PB06/009226
secreted fromthe trans- fected cell lines and can be detected using
an anti-G.P-1 antibody, which binds to the m d-nolecular epi t opes of
GP-1 (7-37). 15 Exanple 4 In vitro plasma stability of GLP-1

pepti des secreted from human cells 20 ##K293 and hTERT-MSC cells were
transiently transfected with constructs, encoding the heterol ogous
stromel ysaSnp Qyeghis. RAAMRIRE 8cidanhydrogeds. IPotyRaelict asidy go_ethyjene inylacetate co-
encodi ng pdifager§ol | owi ng peptides: 1: G.P-1(7-37) 2

GLP-1(7- 3P7)-I P2-extended with 11 AA 25 3: G.P1(7-37)-1P2-GP1(7-37)
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for example sodium, potassium, ammonium, calcium, or ferric hydroxides, and such or-

ganic bases as isopropylamine, trimethylamine, 2-ethylamino ethanol, histidine, procaine,

and the like. Acid addition salts, carboxylate salts, lower alkyl esters, and amides of the

inventive peptides may be formulated according io WO 91/11457 (1991); EP 0 733 644
25 (1996); and U.S. 5,512,549 (1996).

Formulations containing the inventive peptide sequences are administered in a manner
compatible with the dosage formulation, and in such amount as wilt be therapeutically
effective. The quantity to be administered depends on the subject to be treated, including,

30 e.g., the severity of the patient’s disease. Suitable dosage ranges are e.g. of the order of
several hundred micrograms active ingredient per therapeutic dose with a preferred
range from about 0.1 pg to 2000 pg (even though higher amounts in the 1-10 mg range
are contemplated), such as in the range from about 0.5 ug to 1000 pg, preferably in the
range from 1 pg to 500 pg and especially in the range from about 10 pg to 100 pg.



15 Exanple 5 Western Blot Analysis of GLP-1 peptides 20 Various
GLP-1 peptides were produced synthetically by solid phase (syn) or
reconbi nant using E.coli (rec). G.P-1 peptides (31 ng SEQ ID No: 1
and 10 ng of each SEQ ID No:6, SEQ ID No:7, SEQ ID No:8) were
separated in a 10% 20% gr adi ent SDS PAGE (120V, 90m nutes) and

t r ansf er rwd 2007/0a918VDF nmenbr ane (1 mobi | on- P Menbr an O, BGI/praodd/debize 25
pore | PVvH 00010) by sem -dry blotting (2.0 mA/cn2, 60 mnutes). After
met hanol fixation and blocking (3% (w. v) BSA, 0.1% (v:v) Tween-20 in
TBS) the nmenbrane was im nunobl otted dvith 1 pg/m anti-GP-1

anti body (HYB 147-12, Anti bodyshop) at’4C o/n. After washi ng and

i ncubation with 0.02 pg/m detection antibody (Anti Muse I1gG HRP
conj ugat ed, Perkin El mer PC 2855-1197) at RT for 4 hours,

chem | unFomacRvas coathinihg3Pe tihentivee peaidss phe ¢ gcadditivhalbéxdpintgrag.eigly-

Fig. 6 sh Vst | ot th ti | ndi - d.. Th .
Fol | ow nGREAPASETELN Bt sve L PRBErled ey BoRRts: Y B
GLP- 1( 7ed@panidildiant Bal3s pRyvidsE ailolingothe Hafierid3o sguonstilid)the prodesiporibs

to ALP-1(7-37)-1P2, 4 : kD ; . .

cor r 6bpofig e sopeiaioh 1o Bygfelaibet 4B o inferldfiriiapEagaiso
(1 D6syn, b&Majketart in @feo el knomGnRAGErF -BEh aé PEIRRI SitiRgés etl85 37), 79 .
aa, 8,7 kD. WD 2007/039140 PCT/ EP2006/ 009226 35 Exanple 6 In vitro
human pl asma stability of GLP-1M peptides 5 Synthetic G.P-1 peptides
(SEQ I D No: 15y,,, SEQ ID No: 65y,,, SEQ ID No:7,ec, SEQ ID No:85y")

S were i ncyy : i ] uman plasma at 37C
and 5% ngn? %Pt%g Ii@%@%%ﬁggﬁp?tyl%ég?w?ﬂéiﬂeg é/a*(:?lEﬂli’\llélE'Ey of the plasma
was 1®hibited by an DPP- 1V inhibitor (#DPP4, Biotrend). Active GP
was neas xﬁi’nﬁé g the GLP-1 (Active) 10 ELI SA (#EG.P- 35K,

Bi otrendF ntcontrast to the native GP-1(737) (SEQ ID No:1) the

i nvent i vExémpkr1i nal el ongated GLP-1 peptides SEQ ID No:6, SEQID
No: 7, ang S%&I%NO'B arﬁ Sti gnificantly stabilized in human pl asma
in vitro“[FaIg" OeneHE CABHEFST (on the right hand side) the results
obtai ned 15 for experinents with addition of DPP-1V are shown. G.P-1

I 90 D SRR S SR PROACER SRS o

quence including Hincll and EcoRI sites as indicated in Fig. 1a. Separately the ¢cDNA il-

lustrated in Fig. 1b was synthesised, including the coding sequences for GLP-1(7-37),
IP2 and restriction sites for Sfol, EcoRI and Xbal, as illustrated in Fig. 1b. To direct GLP-1
to the secretory pathway, the heterologous signal sequence of stromelysin 3 (Acc.No.

20 NM_005940) was used. Therefore the ¢cDNA, encoding stromelysin signal and leader
sequence was reverse transcriptase PCR amplified from human RNA, and used with the
construct of Fig. 1a or Fig. 1b to form the constfruct shown in Fig. 1¢ and Fig. 1d, respec-
tively.

25  The Hincll/fEcoRI fragment of the Fig. 1a construct is cloned into the Sfol site of the se-
quence of Fig. 1d to form the construct Fig. te. Similarly, the EcoRI fragment of Fig. 1d is
cloned into the EcoRl site of an eukaryotic expression plasmid, to produce the ¢construct
shown in Fig. 1f. To form the construct shown in Fig. 1g, the Hincll/Xbal fragment of the
construct shown in Fig. 1b is repetitively cloned into the Sfol/Xba! site of the construct

30 shown in Fig. 1d. Figure 1h shows a synthesized, codon optimized sequence encoding
the stromelysin leader and signal sequences interrupted by a shortened endogenous in-
tron sequence, fused to sequences encoding human GLP-1(7-37), IP2 and GLP-2(1-35).
The DNA sequence of the construct Fig. 1h is SEQ ID No.:16, while SEQ ID No.:15 also
shows the sequence of the translated peptide.



RIN-5F cells (rat islet cell tunor; ECACC No. 95090402) were grown in
24-wel | plates for 4 days reaching 70% confluence. Cells were washed
twce with DVEM (E15-009, PAA) before addition of 0.5 m DVEM

(E15- 009, PAA) supplemented with 1% HSA (Aventis), 25 0.2 nM | BMX
(858455, Sigma) and the test peptides. After a 20 m nute incubation
at 25C, owbbm7eene washed twice with ice cold PBS. Celpait/gr06s/d9b220as
extracted by addi- tion of QA N HCl containing 0.5% Triton X-100.
Cyclic AWP was quantified using the cAMP (low pH) EIA (Cat. DEO0355,
R&D). For stimulation 3*10$ M SEQ ID No: 1, SEQ ID No:65y,,, SEQID
No: 6, ec, SEQ ID No: 7rec, SEQ I D No: 85y$11 have been used. 30 Results
are shown in Fig. 8. 100% cAMP production corresponds to the basal
production in the absence of GLP-1. G.P-1 binds to G protein-coupled

receptor SAI@J‘erﬂﬁéﬂ'gé'daéréf’(he §éﬁ‘d@n@é§ﬁlﬂqéé 9nand™jl THEdLSEA! tRSn LiSST RCorm the
i ncrease the cell uI ar._c
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ot te il Be AEOREEY i BAKE <BAb ot P T FlQ RE RS ThonrldEd be-
synt Hét i G}USI‘-E@ ofFigloth. The OB sequenké gf the cppstrusk Fig) 1mhie SES H) Noe 281 Whitst
of the t Bs%%" maf) 19%%&‘9%5 RE Qe %J&EH%P{?@ tn%hslgt%ﬁﬁegfi’ hgvas set to 1. 15

Untreate S undergo continuous | ncrease | ood gl ucose | evel
over time, whereas aninals treated with inventive peptides display

grosso nygia a"eoﬂ?@r&ﬁ*ohé‘tklj?;%’sS 9§ -beChaas By pbfén Qkﬂ@&i i iHECAS %sin@VrﬁhtlrféV@Eh-
time. 20 Exanple 9 Measurenent of in wtropasma stability of

pepti des W9€Retic test nmethod) Aliquots of 1 pMpeptide in i ncubatl on
buffgs (50mMM Tri et hanol am n-HCI (pH 7,8), 0.2% HSA) from CM3, Al anin
substituted CM3 anal ogs (CMB- ANAO1, CMB- ANAO2, CMB- 25 ANAO3,

CMB- ANAO4), C-termnally shortened CMB anal ogs (CMB- ANAOG6, CM3- ANAQO7)
or C-teriBxanalply2el ongated CMB anal ogs (CM3- ANAO9) were incubat ed with
10% hura

5 ment | e BIERE BnaliaredtBl ofd BTPE1 Effesban P ot TstaR P bl v

i nhi bitor (#DPP, Biotrend) and active G.P-1 levels deter- m ned using

the GhP- %o(:%‘étdf\fﬁé c&its! BEKEEF UMt EnbiybiE Rldne i E8IM IS #H e Bo8bsmz cell

triplrcate
Cu[ture Collection, Germany), AtT20 (Mouse LAF1 pituitary gland tumor cell line,

#87021902, European Cell Cuiture Collection, UK), hTERT-MSC cells are generated by
Prof. Kassem, University Hospital of Odense, Denmark.

25  For transfection of 10° cells 0,5-2 ug plasmid DNA with different GLP-1 constructs was
used. The constructs were generated as described in Example 1. HEK293 cells were
tra‘nsfected by standard calcium phosphate co-precipitation method as described in Cur-
rent Protocols in Molecular Biology (Ausubel et al. 1994ff Harvard Medical School Vol2.,
Unit 9.1). AfT20 celis were transfected using FuGene (Roche) as described in current

30 Protocols in Molecular Biclogy (Ausubel et. al. 1994ff, Harvard Medical School Vol 2.,
Unit 9.4). Transfection of hTERT-MSC cells was performed using the Nucleofector tech-
nology (Amaxa), a non-viral method which is based on the combination of electrical pa-
rameters and cell-type specific solutions. Using the Nucleofector device (program C17)
and the Nucleofector solution VPE-1001 transfection efficiencies >60% have been



30 at |l east two i ndependent experinents. Inventive peptides having at
| east nine am no acids added to the Ctermnus of GLP-1 are CV3
(murine, GP-1(7-37)-1P2) and derivatives thereof with nodified
sequences in conponent (I1) (IP2), i.e. CM3-ANAOl, CM3-ANAOL,

CMB3- ANAO2, CMB- ANAO3, CMB 35 ANAO4, CMB- ANAO5, CMB- ANAO7, CMB- ANAQO7.
Pept i des VBDPO0T/0301d0 CVB- ANAO6 re- flect control or ref ePEHER06/009226
subst ances. WO 2007/ 039140 PCT/ EP2006/ 009226 37 Fig. 10 shows the
active portion of active G.P-1 as a % of the Ch value (Ch = 100%9. It
is clearly seen that GLP-1 has the st plasma stability with only
9% |l eft after 9h plasma exposure. - ANAO1 shows the best stability

val ues with 84%, mat eri | eft ater des._have
/ot maonctied, 48 bt Star, Grotepicst Sersilion 1 o Eney duleRobie S fiy &
ext ensi oDBIAdatonte dheamdsohizewes \parfumed thy amm@md(seienttweageat blastizidim (2

he. on vieTU ieias Suive e, s Pafy Heayeti botiiecd ot i be

tested. EOlae@ndrxpsndedstraghalactérisati@asi ng DT80 val ues: pept| de

sequggme DT80 [h] 9h value [9% CLP-1 RAEGTFTSDVSSYLEGQ?WSAW.VKGRG
CM3- ANAO6 RAEGTFTSDVSSYLEGQVMF1. LVKGRGRB B 0.9 11 CM3- ANAO3
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stabi lity easﬁmﬁﬁénzew F@u@z tﬂ?elbﬁé&ibﬁ%‘?ﬁ\eséﬁi’éfr@&%%e &Y A UsnsAR l#ﬂ59

bound to any theor the CGtermnal elongation of GLP-1 introduc

steric hihfuingriew, IP3cepien@s mgmprpes (HHJF% ip fodutthar sighificaal inerepsry fiot *
site of Eﬁtﬂvrﬁpﬂté( traagﬁécﬁdw HIERIPRISEe@ia dath idiferentitonsinfisStiodsalere se-

reference s stan this protecting effec GP-1
CCabi 1t poednmachBEsREre® RSl e spBafon vk are it Jaey -

i ncremsing stability of cumulative C-term nal el ongations of the
pepti des CMB- ANAO6 (36aa), CM3- ANAO7 (40aa) and CMB (46aa).
Neverthel ess this phenonenon is not only dependent on the pure
nunber of am no aci ds, which has been 20 shown by Al anin
substltu*gagﬁ in the | P2 region of CMB. The CM3- ANAO3 peptide, which
has the sanme nunber of am no acids |ike CM3, has a strongly reduced
stability conpared to CM3. On the other hand CM3- ANAOl, which al so
conshgts of 46 am no acids, has a

construct cell clone - activaendGit-]I;’uprGi:) r11n {fl ]cells |

#103 -GLP17.3) | 49TM113/13 0,4 |

#317 GLPigaylP2-11aa | 71TMA69H 0.3 |

b5 | #217 —GLP1gaylP2-GLP1.  79TM217/13 2,7 |

Example 3
Western Blot Analysis of GLP-1 peptides, secreted from mammalian cells

30
Cell culture supernatant from GLP-1 secreting cells was separated in a 10%-20% gradi-
ent SDS PAGE {120V, 90 minutes) and transferred to a PVDF membrane (Immobilon-P
Membrane 0,45 um Millipore IPVH 00010) by semi-dry blotting (2.0 mA/cm2, 60 minutes).
After methanol fixation and blocking {3% (w:v} BSA, 0.1% (v:v) Tween-20 in TBS) the



hi gher plasma stability than CMB. This may indicate that beside the
nunber of am no ac- ids, additional steric effects may influence the
stability. Particularly preferred are peptides 25 having an
el ongation conprising P2 at the CGtermnus of GLP-1 or an el ongation
havi ng WD 2007/ 039140 PCT/ EP2006/ 009226 38 a certain degree of
honol ogy wid Boo140Mi ch may result from a specific conp@rpBicN9226
whi ch hinders the NNtermnal region fromentering the active site of
DPPIV. 5 Exanple 10 In vivo study - |Inmunogenicity To el ucidate
potential inmmnogenicity of test substGg,ilrwce CML a nouse study was per-
formed at Parabi osci ence (G oni ngen, many). The trial was done in
BALB/C mce re- ceiving 5 repeated injections (70pg tide / dose,
.v.) ovdnembiane nesymmppoiptesl with 1ikatlesd- CHGFﬂ@Ri'QqC’NHgﬁd‘%rﬂIZyAa“bOGY'

i ni 6] bt 20 bROMer BaM %éafgnog@gu@a?.bh fwﬁgyo 03 i d@&cﬁapmuuoeyt(m

foIIovmng gure nlrmun ect o purity o
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eval uat i Qénc@%%hb@,'evbg‘é HRIRBEARRIGE Rl fisele of CMLsyn. On the | eft
hand si de fFlg , resul T-cell recall 15 response assay

are sBown. Spl eens of the treated and control mce were explanted, T-
cel I's i sqlaiiem @BldAr%NsﬁH%B%h@QnYH EiQuleE(1€280 ngsﬁm&t@_mﬁ{ﬁ )'dﬁb%Bﬁed in

Proliferative recall Tre- onse i S neasured he ri d side
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in diabetic mce After a ur fastening peri.od d| abeti c

C57BUKs J @R 2 irelisidelons 81-Ge2 WiEDeseqretiite dmsis GLEH ffiame qanplust &fg17: M:
conceotr Eﬁ'éé?élﬁed)fprﬁll? rhark6MkDaPMVE: he%ult@%iv tHad imsand ﬁe;ﬁldeé\ cofifalfiny

roup was t w.th_saline onl n etreate
2 oon o UL 0 s i PPovdt (3 AT b’ S Pt getee rBne pi2ng:
hour and féctéd gélb lirdst @d tan Be deevted Tising &5 ahti-SLAxearstibody) which binds to the

dose- respanse curves accor . 12 (Fig. 10A (G.P-1), 30 Fig.
128 (oML MIERQIeeUEs EP{oNGS f%‘gﬁ?&?ﬂzo (CMB- ANAO1)). For every test .

substance a graph was prepar ed with the percentage difference of the
bl ood<gl ucose in relation to the start value for the different
concentrations. The ED50 value for the different test sub- stances
was determ ned by preparing a dose response curve with the val ues of
the 1h jERents as a percentage reduction in conparison to the
basal val ue. To eval uate 35 the ED50 value for GLP-1, CM-ANAOL,

CMVBr ec amivites @lesmasiahilis oNBk g reptidesesecratestirem Waman 6815039140

PCT/ EP2006/ 009226 39 (MWF) nodel was used, for CM the Richards

nodel was used. Both nodels are signoj
20 HEK293 and hTERT-MSC cells were tran5|ently transfected with constructs, encoding the

heterologous stromelysin s:gnal sequence, which is linked to GLP-1 variants encoding
the following peptides:
1: GLP-1(7-37)
2; GLP-1(7-37)-IP2-exiended with 11 AA
25  3: GLP1(7-37)-1P2-GLP1(7-37)
Cell culture supematant, containing GLP-1 peptides secreted from cells or synthetic GLP~
1(7-37) (Bachem) was incubated with human lymphocyte enriched plasma containing
dipeptidylpeptidase activity at 37°C and 5% CO,, for 3 or 4 hours. Synthetic GLP-1(7-37)
in supernatant from mock transfected cells was used as a positive control for DPP-IV ac-
30 ftivity, which was shown to be inhibited by addition of an DPP-IV inhibitor (#DPP4, Biot-
rend). Active GLP was measured using the GLP-1 (Active) ELISA (#EGLP-35K, Biot-
rend), using an antibody which binds to the N-ierminal epitope of GLP-1(7-37) discrimi-
nating the DPP-IV degraded, inactive GLP-1(9-37) peptide.



dal fit nodels suitable for dose response eval uation. For every
pepti de the plasma glu- cose ED50 values (single s.c. dose in pg /
nouse) have been determined fromthe per- centage decrease of bl ood
gl ucose. They are summarized in table 1. 5 Table 1: Peptide ED50

[ pg/ mouse] G.P-1(7-37) 12,76 CML 0,61 OCMB 0,25 CM3-ANAOl1l 0O, 55
exendi n- 40 20B/Bgduced from the ED50 val ues, the G.P- IPGRIEF20Q&00ENN
CMB and CM3- ANAO1 reveal a 10 nore than 20fold better in vivo

bi oactivity, which is nost likely a result of the enhanced plasna
stability. Al peptides tested |ead t%%a significant decrease of
bl ood gl ucose | evels in hyperglycae- c db/db mce at least for the
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stabilised to DPP-IV degradation in vitro.

15

Example 5
Western Blot Analysis of GLP-1 peptides
20
Various GLP-1 peptides were produced synthetically by solid phase (syn) or recombinant
using E.coli (rec). GLP-1 peptides (31 ng SEQ 1D No:1 and 10 ng of each SEQ ID No:6,
SEQ ID No:7, SEQ ID No:8) were separated in a 10%-20% gradient SDS PAGE (120V,
90minutes) and transferred to a PVDF membrane (Immobilon-P Membran 0,45 pm Milli-
25  pore IPVH 00010) by semi-dry blotting (2.0 mA/cm?, 60 minutes). After methanol fixation
and blocking (3% (w:v) BSA, 0.1% (v:iv) Tween-20 in TBS) the membrane was im-
munoblotted with 1 pg/ml anti-GLP-1 antibody (HYB 147-12, Antibodyshop) at 4°C o/n.
After washing and incubation with 0.02 pg/ml detection antibody (Anti Mouse IgG, HRP
conjugated, Perkin Elmer PC 2855-1197)} at RT for 4 hours, chemiluminescence detec-
30 tion reveals the location of the protein. Fig. 6 shows a Western Blot for the peptides indi-
cated. The following values can be given: SEQ ID No.: 1 (ID1syn) corresponds to GLP-
1(7-37), 31 aa, 3,3 kD; SEQ ID No.:8 (ID8 syn, CM3) corresponds to GLP-1(7-37)-IP2, 46
aa, 5,1 kD; SEQ ID No.: 7 {ID7rec, CM2) corresponds to GLP-1(7-37)-IP2-RR-GLP2, 83
aa, 9,4 kD; SEQ ID No.: 6 (ID6syn, CM1) corresponds to GLP-1(7-37)}-IP2-RR-GLP1(7-
35 37), 79 aa, 8,7 kD.



5 Long-termtreatment of db/db m ce Four groups with n=12

C57BUKsSJ@R -db (db/db) m ce have been investigated: Goup A
treatnent with vehicle (0.9% saline) once daily 10 G oup B treatnent
wi th 24nnol / kg test substance 1: CMlrec once daily Goup C treatnent
wi th 24nnol / kg test substance 2: CM3- ANAO once daily Group D

t r eat ment w tdo7/8sasyol / kg reference substance exendi n-4 gdanEmbocodvhhe
art and approved (however, exendin-4 is not an G.P-1 anal og)) once
daily Peptides or vehicle will be given once daily (group A-D)
between 200 - 3p m subcuta 15 neously in the skin fold of the back.
The regi nen was continued for 18 weeks3® From week 12 to 18 treat nent
was done twice a day in 6 of 12 animals per group. Various paraneters
of the mce were investigated, i.e. health status (1), body wei ght
(2), food consunption (3), blood glucose (4), glucose tol erance test
(5), |nsul in data (6), gly- 20 cosyl ated henogl obin (7), pathol ogy
(8), and 5788 H| ation of T cells (9). Health status (1) was good in
al | grOummraahumad@ala%hfa%tétﬁmpbfGhe-ﬂpa:ﬁﬂe@t have been seen. 25 Body
weight (2) was lower in all treated groups after 18 weeks of
treatrrent (Fig.13). Relative body weight increase is significantly

| ower i n Syheefd/GLUNAQEpEHesUSECHID .No: 1.3ASTMWE NdBE. e’SEQ:ID Ofo: B, SEQ ID

the  boay Netbplwelt e a 8%“"3(?&%“9'?30%& 0L nian FEAA S e AR
group ar &%p Lok fad hétrg. Dip&Ridgipeptidas b actiity @f theoplagma mwaa inhibited \biytadm DPP-

satine N infBler @bps AN it Olo AR HelsEd (g S BEBY VELALY

of db/db m'c he~relative Wei ght 1"ncreasé o 2 anrmal's

gr oupO af E&SAHEG BN Bidfendp?2 days is plotted. Only the treatnent
W th test substance CM3- ANAO1l (group B) revealed a significantly

| ower wei ght increase (p<0.001). 35 WO 2007/039140 PCT/ EP2006/ 009226
41 Food dbeentrast itoithe B3VEaGLR Ignh f(FERNID Mol ke invientiveeCetmmingl elongated
CMB- A'\lebL@"’-PH@ptao%Q@EQi erNG@, 5B6 1B0W:T 0dnd SEQ- I% Mb; §Q@V§gﬁ|ﬁb@n§f $t86ilizeRf

atreatnent wth saline exen

oy RO A A S G o e e HgoLing sou potaimes

tr eansrentormbemden{s"hﬁthraidatohva DRIV e SHEWAL, | GIP-R &IctiWUIs &ohfpleiéld main-

ni fi cant decr eased | rou and C (p<0.001). . Blood glucose (4)
| evel s w«,# E%%S&CHB‘G‘Q %p%("g%ﬂl%?ety of situations. Non-fasted bl ood

10 gl ucose IeveI (1 hour after peptidé injection) is shown in Fig.
15A, i theleifect of a treatnment with saline (A), CML (B),
CMVB- ANAO'I: exendin (D) on the non-fasted blood glucose |evels.
Bl ood gl Bmsmwvasatmeasur ed froma tail bleed 1 hour after s.c.
inj e%éion of saline (A or the peptides CML (B), CM3-ANAOl1 (C) or
exendin (D) in a

Cyclic AMP Production

RIN-5F cells (rat islet cell tumor; ECACC No. 95090402) were grown in 24-well plates for
4 days reaching 70% confluence. Cells were washed twice with DMEM (E15-009, PAA)
before addition of 0.5 ml DMEM (E15-009, PAA) supplemented with 1% HSA (Aventis),
25 0.2 mM IBMX (858455, Sigma) and the test peptides. After a 20 minute incubation at
25°C, cells were washed twice with ice cold PBS. Cellular cAMP was extracted by addi-
tion of 0.1N HCI containing 0.5% Triton X-100. Cyclic AMP was quantified using the
cAMP (low pH) E!A (Cat. DE0355, R&D). For stimulation 3*10® M SEQ ID No:1, SEQ ID
NO:6gyn, SEQ ID N0:Bree, SEQ ID N0:7 1o, SEQ ID No:8syn have been used.
30
Resuits are shown in Fig. 8. 100% cAMP production corresponds to the basal production
in the absence of GLP-1. GLP-1 binds to G protein-coupled receptors and stimulates
cAMP production. All molecules tested increase the cellular cAMP production.



concentration of 24nnoll kg. Conpared to control non fasted bl ood

gl ucose level 1h 15 after s.c. peptide injection is reduced to 55%in
group B, 51%in group C and 60%in group D (Fig. 15B). The bl ood

gl ucose drecrease in the treated groups treated groups is highly
significant (p < 0.0001). Fasted bl ood glucose |level (18 hours after
pepti de iwpeatzioeyyo are shown in Fig. 15C, 20 i.e. therPelEEwic/wh226
treatnent with saline (A, CM (B), CM3-ANAO1l (C) or exendin (D) on
the fasted bl ood gl ucose | evels. Blood glucose was neasured from a
tail bleed af- ter a 12-hour overni gh’Lz fast 18 hours after s.c.
injection of the test substances. Fas 66d bl ood gl ucose | evel 18h
after peptide injection is reduced in the CML and CVB- ANAO1l group.
25 An i.p. glucose tolerance test (5) (IPGIT) was conducted after 8
weeks of Ekampbrsant on mce of the groups A-D. The basal bl ood

gl ucose val.u 4 n) of 12 hour fasted animls has been determ ned
by tail #I% évé’g) %%md by an s.c. injection of the test 30 substance
and an i.p. injection of 20% gl ucose sol uti on (1g gl ucose per kg).
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tol eténce test is given in Fig. 16B. Relative blood glucose |evels
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sam pl i ogabd ofdtiebbmbbtglsomleeelbeemm&-eat ed with a protease inhibitor

cocktail to avoid insu- lin degradation. The serum was anal ysed for
insulin with the Insulin Miuse Utrasensi 15 tive ELISA (Cat.#
El A- 3440Ex g Significance has been determne with Student's t-

test. G %Qﬁ.h‘érﬁérﬁ@f fﬁWleQﬁi‘stﬂl’?ﬁty'&GfL wyép@dés ReESed higiHA) gl ucose
bi nding to heno- globin in red blood cells RBC) Si nce RBCs have a

120-day |ifespan, neasurenents 20 of then%/bﬁ'co' yl at ed henogl obi n
gi ves a Aligupts oft buM pendie i inerbasion diuifend fietsnalargintHCI (pH 7.8), 0.2%

HSA) from CM3, Alanin substituted CM3 analogs (CM3-ANAQ1, CM3-ANAC2, CM3-
25  ANAQ3, CM3-ANAO4), C-terminally shortened CM3 analogs (CM3-ANAQOG, CM3-ANAO7)

or C-terminally elongated CM3 analogs (CM3-ANAQ9) were incubated with 10% human

plasma at 37°C and 5% CO; for 0, 3, 6 and 9 hours. Dipeptidylpeptidase activity was

stopped by addition of DPPIV inhibitor (#DPP, Biotrend) and active GLP-1 levels deter-

mined using the GLP-1 {active) ELISA (#EGLP-35K, Linco). Results are from triplicates in
30 atleast two independent experiments.

Inventive peptides having at least nine amino acids added to the C-terminus of GLP-1
are CM3 (murine, GLP-1(7-37)-1P2) and derivatives thereof with modified sequences in
component {ll) (iP2), i.e. CM3-ANAQ1, CMS-ANAO1, CM3-ANAQ2, CM3-ANA03, CM3-
35 ANAO4, CM3-ANA05, CM3-ANA07, CM3-ANAQ7. Peptides GLP-1 and CM3-ANAQG re-

flect control or reference substances.
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active site of the DPPIV, and thus escape degradation, whereas shorter reference sub-

stances do not show this protecting effect for GLP-1 stability. This hypothesis is sup-

ported by the continuously increasing stability of cumulative C-terminal elongations of the
peptides CM3-ANAQE (36aa), CM3-ANAQ7 (40aa) and CM3 (46aa). Nevertheless this
phenomenon is not only dependent on the pure number of amino acids, which has been

20

shown by Alanin substitutions in the IP2 region of CM3. The CM3-ANAQ3 peptide, which

has the same number of amino acids like CM3, has a strongly reduced stability compared
to CM3. On the other hand CM3-ANAQ1, which also consists of 46 amino acids, has a
higher plasma stability than CM3. This may indicate that beside the number of amino ac-

ids, additional steric effects may influence the stability. Particularly preferred are peptides

25

having an elongation comprising IP2 at the C-terminus of GLP-1 or an elongation having
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10 RRDFPEEVAI AEELG Sequence | D No.:3 HADGSFSDEM NTI LDNLAAR

DFI NVE| QEKapBRK0 15 Sequence | D No.: 4 HADGSFSDEM STI LDNLATR

DFI NWLI QTK | TDKK  Sequence | D No.:5 20 HAEGTFTSDV SSYLEGQAAK

EFI A\/\LVK(HM@RDH?EEWHD@D@M—M EGTFTSDVSS YLEGQAAKEF | AW.VKGRG
Sequence I D No.:6 HAEGIFTSDV SSYLEGOAAK EFI AW.VKGR GRRDFPEEVA

| AEEL GRRI, el 2iiaepte iz BT mun oaenicitiRior t¢at|\aybsyarmeTCMf(r@ SUHR [FEUSY [IRSNRET- 7

HAEGTFTS %ﬁé EP@#, ) .
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10
CM1g, induced no toxicity and only a minimal T-cell antibody response and antibody titer
as shown in the following figure. An immunologic effect of By-products {purity of the pep-
tide orﬂy 95%) cannot be excluded. Fig. 11 shows studies for evaluation of potential im-
munogenic effects of CM1syn. On the left hand side (Fig. 11A), results of a T-cell recall

15 response assay are shown. Spleens of the treated and control mice were explanted, T-
cells isolated and stimulated with increasing amounts of antigene. Proliferative recall re-
sponse is measured. On the right hand side (Fig. 11B), the antigen specific IgG antibody

titer in the immune sera of the animals was determined.

20
Example 11

Dose-efficacy study in diabetic mice

After a two-hour fastening period diabetic C57BL/KsJ@Rj-db (db/db} mice were treated
25  with five different concentrations of GLP-1, CM1, CM3, CM3-ANAO1 and exendin-4. A
sixth group was treated with saline only. 7 animals were treated per group. Blood glucose

was determined from tail bleeds directly before, 1 hour and 4 hours after injection.

The results are shown in dose-response curves according to Fig. 12 (Fig. 10A (GLP-1),
30 Fig. 12B (CM1), Fig. 12C (CM3) and Fig. 12D {CM3-ANAOQ1)). For every test substance a
graph was prepared with the percentage difference of the blood glucose in relation to the
start value for the different concentrations. The EDj5, value for the different test sub-
stances was determined by preparing a dose response curve with the values of the 1h
measurements as a percentage reduction in comparison to the basal value. To evaluate
35 the EDs value for GLP-1, CM3-ANAO1, CM3,,; and Exendin-4 the Morgan-Mercer-Flodin



Sequence I D No.:9 35 HAEGIFTSDV SSYLEGQAAK EFI AW.VKGR GRRDFPEEVA

| VEELGRRHA EGIFTSDVSS YLEGQAAKEF | AW.VKGRG Sequence | D No.: 10
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o g ooty goT
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Jct gggccgg cgacacgccg

RHAEGTFTSDVSSY

AWL V 6bPEysacaggg laccackly@@a ct |
KGRGRRDQM1PEEVAIVEO,IE1701
agggcacctt cphosccgac gtgdggcagep,2sk G R

CM3-ANAC1 0,55
exendin-4 0,03

Deduced from the EDs; values, the GLP-1 analogs CM1, CM3 and CM3-ANAQO1 reveal a

10

plasma stability.

more than 20fold better in vivo bioactivity, which is most likely a result of the enhanced

All peptides tested lead to a significant decrease of blood glucose levels in hyperglycae-

mic db/db mice at least for the highest concentrations. The fall in plasma glucose after a

15

single s.c. injection of 1.1 — 3.0 nmol peptide (versus control) is summarized in table 2.

Table 2 exhibits the glucose lowering effects of the test substances (versus control). The

fall in plasma glucose and the corresponding significance levels are given for the time
period 1 hour (@1h) and 4 hours (@4h) after peptide injection. Differences have been
observed in the long-term efficacy of the peptides. Only exendin-4 and CM3 revealed a

20

Tabte 2:

significant decrease of the blood glucose levels after 4 hours.

Peptide concentration | fall in plasma glucose (indegexggl;ﬁ_test)

GLP-1pan 3.0nmol | 15% % 24%@1h not significant
3.0nmol 0%@4h not significant
CM1 1.17nmol 50% = 14%@1h p < 0.0001
1.1nmol 0%@4h not significant

CM3 2.0nmol | 46% % 6%@1h p <0.01

2.0nmol 21% + 10%@4h p <0.05

CM3-ANAOD1 2.0nmol 62% £ 12%@th p < 0.001
2.0nmol 18% + 11%@4h not significant

exendin-4 2.4nmol 32% x 14%@1h p<0.01




30 751 acctggaggg ccaggccgcc aaggagttca tcgcctgget ggtgaaggge L E G
QAAKEFI AWL VKOG 801 aggggctgag cgcgc R G * 35 Sequence ID
No.: 13 1 gatatccacc atggcccccg ccgcecctggct gaggagcgcc gccgccaggg
ccctgectgec 61 acccatgctg ctgctgetge tgcagccccc acctctgetg gcccgggcecc
tgccccecggt 40 121 gagtgcccgc cactcgecgt ccgcectcctcg ctgagggggce
gccgggcaocyoeyg@atigygc 181 ccagcggcgt at ccggacgc caagaasiiiBP2@dapzeagc
cagat gccaa agggccctgc 241 catgtgccgg tgccctttce ctcectccattt
gccctgceccac acagtgggct ggggttgcac 301 gtgtgtttgc tgacaggcca
catctctaac tgtgggccat gtggacctta ggcc%@acca 361 gaccctcatg
tcttcctcct tcccaggacg tgcaccacct gcacgccgag aggcgcggcc 45 421
ctcagccctg

481 cccccaggﬁiffgﬁﬁggzggi -Teld. y

541 gcctgagcgce tcggaat cgg cagaagaggc acgccgaggg caccttcacc tccgacgtga
601 gcagctacct ggagggccag gccgccaagg agttcatcgc ctggctggtg aagggcaggg
661 gccgcaggga cttccctgag gaggtggcca tcgtggagga gctgggeccgg cgacacgccg
50 721 ab¥¥wBlectd cacctccgac gtgagcagcet acctggaggg ccaggccgcec

aaggagttean%éh&s&ﬁ@ﬁaﬁa bABlEREYYYC aggggctgag cgcgc Sequence |D
2007/ 039140 PCT/ EP2006/ 009226 47 1 gat at ccacc

at ggcccccg ccgcctg C cca gg. MAPAAWLRSAAA
RA 51 E%t%@f@&! 2&%@8@‘9 @g% E"déb icadeveterendpiastogfedy 5 L L
PPMLLLLLQPPPLL 101 gcccgggecc tgecccececggt gagtgcccgce
cactcgcc t cc ctcctc C gccgggcacg

cgggct ggg&® gcggtﬁeé’?mﬁ?té@é‘d’sz{;‘i!e F%%Dz 8@&383&8@%‘ Ygagagccage
cagal(gcc@aonmgccqtmneratv@mgzzmg@llkgl&sﬂﬁxbstagce:tt*tcm‘lttmca-mce daipt t t
gcccetgec c acagt gggc cac tctaac
t gt gggcc %ﬁ gacc é“g%gg%é% 5§%%59%§%%@ égﬁah??ﬁﬁgﬁ %?%%hf

t cccaggaGgoupd? ac ¢ domtmertd withk24rmiol/Kd feferemeegrbgagcagxprylinddknaytrciadiucart g
9ea090geC ot G0CaRopl ol o Bhdn Bl et bofiog)) Sy

gccctgececc tgeccecccagcece ¢cccca
Peptides or vehicle will be given once daily (group A-D) between 2°° - 3°°p.m. subcuta-

15 neously in the skin fold of the back. The regimen was continued for 18 weeks. From week
12 to 18 treatment was done twice a day in 6 of 12 animals per group.

Various parameters of the mice were investigated, i.e. health status (1), body weight (2),
food consumption (3), blood glucose (4), glucose tolerance test (5), insulin data (8), gly-
20 cosylated hemoglobin (7), pathology (8), and restimulation of T cells (9).

Health status (1) was good in all groups, no side effects of the treatment have been

seen,

25
Body weight (2) was lower in all treated groups after 18 weeks of treatment (Fig.13).

Relative body weight increase is significantly lower in the CM3-ANAQO1 group. Fig.
13A shows the effect of a treatment with saline (A), CM1 (B), CM3-ANAO1 (C) or
exendin (D) on the body weight of db/db mice. The mean values of 12 animals per

30 group are plotted. Fig. 13B shows the effect of a treatment with saline (A), CM1 (B),
CM3-ANAO1 (C) or exendin (D) on the body weight of db/db mice. The relative body
weight increase of 12 animals per group after a treatment of 122 days is plotted. Only
the treatment with test substance CM3-ANAO1 (group B) revealed a significantly
lower weight increase {p<0.001).

35



PAPAPATQEAPRPASS 501 ctgaggccac ccaggtgcgg cgtgcct gat
ccctccgatg gcctgagcgc L RPPRCGVPDPSDGL S A 20 551

t cggaat cgg cagaagaggc acgccgaggg caccttcacc tccgacgtga R NR QK RH
AEGTFTSDVS 601 gcagctacct ggagggccag gccgccaagg agttcatcgce
ctggctggtg SYLEGQAAKEFI AWL V 651 aagggcaggg gccgcaggga
cttccct gagvgaggigdsca tcgtggagga 25 K G R G R R D F P frEmMods/idosdde E
E 701 gctgggccgg cgacacgccg acggcagctt cagcgacgag atgaacacca L GRR
HADGSFSDEMNTI 751 tcctggacaa cctggccgcg cgcgacttca
tcaactggct gatccagacc L DNLAARDFI NWLI QT 30 801

aagat caccg atcggaagtg agcgcgctga tatc Kl T D R K Sequence ID No.: 15
35 1 gatatccacc atggcccccg ccgcectggct gaggagcgcc gccgccaggg
ccctgectgec 61 acccatgctg ctgctgetge tgcagccccc acctctgetg gcccgggcecc
tgcccceggt E4od cgnsinytiondd) east signifignty tyer do ttibgy G bagd di)g3-ANAO1 group
gcegggeacy 8&9@%&9«9% éo%i'roF%?gg‘iQ%ng 4§+ec 8f9é3 Qﬁﬁ%ﬁ?ﬁﬁfé‘alme (A), CM1
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tgacaggcca gabdd 5%@?%3% %ggﬂﬁﬁﬁgrlﬁ 99RGELEGE BRECHaGRRionIRt mouse is sig-
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481 cccccaggec tgccagcage ctgaggeccac ccaggtgegg cgtgectgat ccctccgatg
45 541 gcctgagcgc tcggaat cgg cagaagaggc acgccgaggg caccttcacc

tccgacgtga 601 gcagct acct ggagggccag gccgccaagg agttcatcgce

ctggct ggt g BRGAGLLGES 2] gg&ﬁfgune@t m@uqrgygofgﬁ?ggu@gcﬂgn-fasted blood
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PCT/ EP2006/ §dHéertpation of 24nmol/kg. Compared to control non fasted blood glucose level 1h
15 after s.c. peptide injection is reduced to 55% in group B, 51% in group C and 60% in

group D (Fig. 15B). The blood glucose drecrease in the treated groups treated groups
is highly significant (p < 0.0001).

Fasted blood glucose level (18 hours after peptide injection) are shown in Fig. 15C,
20 i.e. the effect of a treatment with saline (A}, CM1 (B), CM3-ANAO1 (C) or exendin (D)
on the fasted blood glucose levels. Blood glucose was measured from a tail bleed af-
ter a 12-hour overnight fast 18 hours after s.c. injection of the test substances. Fasted
blood glucose level 18h after peptide injection is reduced in the CM1 and CM3-
ANAO1 group.
25

An i.p. glucose tolerance test (5) (IPGTT) was conducted after 8 weeks of freatment
on mice of the groups A-D. The basal blood glucose value (0 min) of 12 hour fasted
animals has been determined by tail bleed followed by an s.c. injection of the test
30 substance and an i.p. injection of 20% glucose solution (1g glucose per kg). Blood
glucose has been further on determined 15, 30, 45, 60, 90 and 120 minutes after glu-
cose injection. A significant normalization of glucose tolerance was shown in all
treated groups (Fig. 16A). In Fig. 16A absolute blood glucose levels during an i.p. glu-
cose tolerance test (IPGTT) after 8 weeks of treatment with saline (A), CM1 (B), CM3-
35 ANAD1 {C) or exendin (D) is shown {(mean values of each group (n=12)).



48 101 gcccgggcecc tgccecccecggt gagtgcccgec cactcgecgt ccgetcctcg A RA
L P P 151 ctgagggggc gccgggcacg cgggct gggc ccagcggcgt atccggacgc 201
caagaaacca gagagccagc cagatgccaa agggccctgc catgtgccgg 5 251
tgccctttcc ctcectccattt gccctgccac acagtgggct ggggttgcac 301 gtgtgtttge
t gacaggcca catctctaac tgtgggccat gtggacctta 351 ggcctgacca

gaccct catworenrtosasecct Lcccaggacg tgcaccacct D V H H LPUGHEP2&AOA2E gag
aggcgcggcec ctcagccctg gcacgccgecc ctgccaagca 10 HAERRGP QP WH
A AL PSS 451 gcecectgeecc tgeccccagcc acccaggagg cccccaggcec
tgccagcagc PAPAPATQEAPRPASS 501 ctgaggccac ccaggtgcgg
cgtgcctgat ccctccgatg gcctgagcge L PRCGVPDPSDGL SA
15 551 tcggaat cgg cagaagaggc acgccgaggg caccttcacc tccgacgtga R N R
QKRHAEGTFTSDVS 601 gcagctacct ggagggccag gccgccaagg

agt t cat cgc MbieE bagkdatonYoflthd=ddta Rreélehtel bz Fig. 16A oWHe %ocﬁ@dcoaegggeag@g -

t
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Sgt gtgggggg ?@g@@ot%%m%lg‘ﬁggpg c?tamn g‘é’aééé”?ggéé@g% ]at%dggq;\lgcc%;c%gcc 30

61 acccatgctg ctgctgctge tgcagccccec acctctgetg gecccgggece tgecccceggt
121 gagtgcccge cactcgecgt ccgcetcctcg ct gagggggc gccgggeacg cgggctgggc

191 Coaoconaglo L SRIBTYER GARNIRRE FOnSORE R LI SRR PAAER SRR At
301 gt gt gt tribdcAtteyadagepks af tradtotent, &dlonitg bijthg deatedgdrggpecprotucegsigniiicatc a
35 3801 99C S ey Hah e RGA- trE&t%S%gﬂt?ongugg?f"@%é&% tl%C@agg?&gs%ﬂJm insulin

aggcgcggcc gccctg gcacgccgcec ccc
tgccccagece Im&scmgg@ggaﬁeasw weele bagigrnt wgtbc&g%agedmet(@atwcah&lm peptide

ccagy’ 9099 (g 6198 A e gRdd RGOS | ]
cagaagaggc cgc%gaggg cacct(:b;é aceg %< ga}c}%%% 601 gtrca c)?grggtyaﬁersam

ggagggccag Pyed bleed segrlag hevakeajdraatasgvitiye Piptenss grg’ula@g gocktail to avoid insu-

lin degradation. The serum was analysed for insulin with the Insulin Mouse Ultrasensi-
15 tive ELISA (Cat.# EIA-3440, DRG). Significance has been determine with Student's t-
test.

Glycosylated hemoglobin (7) is formed by excess plasma glucose binding to hemo-

globin in red blood cells (RBC). Since RBCs have a 120-day lifespan, measurements
20 of the glycolylated hemoglobin gives a longer-term indication of glucose control and is

seen as a better indicator than plasma glucose levels. Whole blood was collected

from the retro-orbital sinus and analyzed with the Enzymatic HbA1c Test Kit

(#DZ121A, Diazyme) to determine the glycosylated hemoglobin levels. Using glycosy-

lated hemoglobin as a parameter, a significant reduction in the increase was seen in
25 all treated groups.

Fig. 18A shows the relative increase of glycosylated hemoglobin (GHb) in whole
blood samples after 6, 12 and 18 weeks of treatment with saline (A), CM1 (B), CM3-
ANAO1 (C) or exendin (D). Fig. 18B shows the relative increase of glycosylated he-

30 moglobin (GHb) in whole blood samples after 18 weeks of treatment with saline (A),
CM1 (B), CM3-ANAO1 (C) or exendin (D). The mean value of all animals per group
(n=12) is given. The increase of the glycosylated hemoglobin levels of all treated
groups are significantly lower than the control.

35



40 721 acggcagctt cagcgacgag atgaacacca tcctggacaa cctggccgceg
cgctgatatc Sequence ID No.:18 45 1 gatatccacc atggcccccg ccgcct ggct
gaggagcgcc gccgccaggg MAPAAWLRSAAARA 51 ccectgcetgcec
acccatgctg ctgctgctgc tgcagccccc acctctgctg LLPPMLLLLLQPP
P L L 101 gcccgggccc tgccccecggt gagtgcccgc cactcgeccgt ccgctcctcg 50

A R A L Pwbimwh0s418099999C gccgggcacg cgggct gggc ccageomeyirp2006/009226
at ccggacgc 201 caagaaacca gagagccagc cagat gccaa agggccct gc

catgtgccgg 251 tgccctttcc ctctccattt gccctgccac acagtgggcet
ggggttgcac 301 gtgtgtttgc tgacaggcca catctctaac tgtgggccat
gtggacctta 55 351 ggcctgacca gaccctcat‘{:)3 tcttcctcct tcccaggacg
tgcaccacct DV HHL W 2007/ 039140 PCT/ EP2006/ 009226 49 401 )
gcacgccgag ERgthelpsyd@iof theeraige deatpdgeascagpadéried. Nageapsy rvgaler na diffqreresinp

QP WH A Ae 8—8§1§of ﬂw@ltrégié&gﬂﬁ:%cco&%ﬁfeg%%& n%ﬁﬁn‘é%%aé}Guﬁﬁc%ﬁé’%Qr?e
t gccagcagc P A 01 ctgaggccac

ccaggt gcgg E@@ﬁ%@ﬁ\{ﬂ‘ﬂm%&%@&j’éﬂ@@jﬁ&a@&@%@meé qndrﬁewqt@ oge\highlpsignif:
DGLSA 55énttl-ﬁ%&aﬁi Qgﬁe&@&%@ﬂéﬂgﬁ%ﬁéggmﬁk tﬁé%hé@%@ebﬁﬁ@@éﬂﬁ[ﬂ@j
RNRQKRH cagct acct g(n;_%% g

gccgelaagg Agfest E‘&é‘f"&?tﬁﬁc‘lfdﬁ? @"W'%af{‘grﬂ weeks af %\?4 Wt R-8%p saine

651 aagggcagggugmgeaggomqiebﬂwcg@@m ﬂaggtzggrmpmgu P8p@EAgrdlp@, =GR
RDFPEE tgggctga gcgcge L G 15 Sequence ID

VA Va o 001 85
No.:19 1 gaf® ?’i?@g'é‘ dileis cﬁ"c% ccgcct gget gaggagcgec gecgecaggg
ccctgetgec 20 61 acccatgetg ctgetgetge tgcageccce acctctgcetg
gcccgggece tgeccceceggt 121 gagtgcccge cactcgecgt ccget cct cg

ct gagggggc gccgggcacg cgggcetggge 181 ccagcggcegt at ccggacgce
caagdfiacca Tagsglostagotardigbhimyowedogingf gifetd gicthe 2dsted atlgptareegotype IV immu-

tgtggfgi { { ;g 86%%%%83%&9&8&%% %gyf\g?ﬂ;%g@ﬁla%g‘g%cﬁ% thé%i; een of 8 ani-
‘ mals per group was explanted, T-cells isolated and restimulated W|th dlfferent concen-
trations of the corresponding test substance. Compared to non-treated controls no
significant increase in peptide restimulated T-cell proliferation was found. Figure 20
15 shows the in vitro recall response of spleen cells to different concentrations of the test
substances CM1 (Fig. 20A} and CM3-ANAO1 (Fig. 20B) and the reference substance
exendin-4 (Fig. 20C). Using a non-radioactive cell proliferation assay {Cell Prolifera-
tion ELISA, BrdU, chemiluminescent) the in vitro recall response of spleen cells of
mice of group A to D to 3-fold dilutions of the test substances CM1 and CM3-ANAOQ1
20 and the reference substance exendin-4, starting at 50 pg/ml, were measured in tripli-
cates of individual mice. The stimulation index {Sl) was calculated as the quotient of
the response in the presence of the respective peptide and the response in the ab-
sence of peptides. Mean values + standard deviations of the respective treated group
and control group are shown (group A: n=3, group B: n=6, group C: n=7, group D:
25 n=6). For the calculation of the mean values only mice, with a SI of more than 6.5 in

the positive control cultures with 5 pg/ml Con A were analysed.

30 The long-term study in diabetic mice further supports the efficacy of the inventive C-
terminally elongated peptides. In all parameters tested (body weight, food consumption,
blood glucose Ievé!s, glycosylated hemoglobin, glucose tolerance, insulin secretion, pan-
creas weight) the C-terminally elongated peptides revealed a significant therapeutic ef-
fect. Taking in account the homology of the C-terminally elongated CellMed peptides with

35 the endogenocusly occurring sequence it was shown that these inventive peptides are



25 361 gaccctcatg tcttcctcct tcccaggacg tgcaccacct gcacgccgag
aggcgcggcc 421 ctcagccctg gcacgccgec ctgccaagca gccctgeccc
tgccccagcc acccaggagg 481 cccccaggcc tgccagcagc ctgaggccac
ccaggtgcgg cgtgcctgat ccctccgatg 541 gcctgagcgce tcggaatcgg
cagaagaggc acgccgaggg caccttcacc tccgacgtga 601 gcagctacct
ggagggccago gmcgsuaangg agttcatcgc ctggctggt g aagggcaggopCalERGE/ 009226
gccgcaggga cttccctgag gaggtggcca tcgtggagga gctgggctga gcgcege
Sequence | D No.:20 35 HGEGIFTSDV SSYLEGCAAK EFl AWLVKGR G Sequence |ID
No. : 21 RRDFPEEVAI  Sequence I D No.:22, 40 RRDFPEEVAI VEEL Sequence
| D No.:23 RRDFPEEVAI AEEL 45 Sequenc% | D No.:24 WO 2007/039140
PCT/EP2006/009226 50 Asp Phe Pro Qu Gu VaI Al a Sequence I:§¥5

5 Ala Al 3VAB{FORpHS 'pﬁ%m@?I'@W"%?m%&vefompéredéewerﬁ%ﬂmﬂ%exe%m Ef‘aa
Al a Asp frhif aRﬁ@in‘GnUgéﬂmty\é’é{hdyAhanlbé supfdkt thk abSdriteld any SReICRIN GeleVdlt Va-

27 15 Ala A FgC,F&)ﬁ aGIuVaI Ala lle Ala u GQu Leu
SequencemPﬁ?%S'c“ég B CMLPeRI9eAsp Phe Pro Gu Gu Val Ala lle Val Gu
Gu Leu Ay Sequence ID No: 29 25 Ala Ala Asp Phe Pro Gu d u Val
Ala::gneAIaGlu Gu Leu Ay Sequence ID No: 30 30 HHs Ala Au Qy
Thr e Thr Ser Asp Val Ser Ser Tyr Leu Qu Gy Gn Ala Ala Lys Gu
Phe lie Ala Trp Leu Val Lys Ay Arg Ay Ala



Ala Asp Phe Pro Gu GQu Val Alalle Ala Qu Cu Leu Ay 35 Sequence ID
No: 31 Hs Ala Gu Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu
Gy Gdn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay Arg
40 Arg Asp Phe Ala Qu Gu Val Ala lie Ala Qu Gu Leu Ay Seguence
ID No:32 45 Hs Ala u Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu

Au Gy Wr@on7o93mld0 PCT/ EP2006/ 009226 51 G n Al a Al pcimsobdinsoidhe
Ile Ala Trp Leu Val Lys Ay Arg Gy Arg Arg Asp Ala Ala Ala Al a Val
Ala lle Ala Qu GQu Leu Ay Sequence IDNo: 33 5 Hs Ala Gu @y Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu GI‘;SGIy Gn Ala Ala Lys G u Phe
Ile Ala Trp Leu Val Lys Ay Arg Gy A Ala Asp Ala Ala Ala Ala Val
Ala lle Ala Ala Ala Leu Ay 10 Sequence ID No: 34 Hs Ala Gu dy Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay 15 Gn Ala Ala Lys Qu

Phe Ile Ala Trp Leu Val Lys I ( r p Phe Pro Sequence
ID No: 35 20 His Ala Qu G?%@%ﬁg#hzﬁl%etr:& Val Ser Ser Tyr Leu
GQu dy Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay
Arg Arg Asgp Phe Pro Qu Gu Val Ala 25 Sequence ID No: 36 Hs Al a

A u Gy THEGHTSHY SSELEROSPHaEFSEMIEESRTGr Leu Au Ay Gn Ala Ala
Lys 4 u M@eauyencedDaNor Leu val Lys Ay Arg Ay Arg Arg Asp Phe Pro

du du Vval

Alalle Ala Qu GQu Leu Ay Arg Arg 30 H's Ala Cys

Sequence RRDEMEEVRL 3BEHG Ala Qu Ay Thr Phe Thr Ser Asp Val

Tyr Leu @Gequance I8 NoARa Ala Lys Qu Phe Ile Ala Trp Leu Val
Ala Ile Val

Arg @y Ala Ala Asp Phe Pro du du Vval

Sequence HEDEYEEVRT 4BHHG Ala Gu dy Thr

Tyr Leu @egqudrnice ID No.:3

15

20

25

30

35

40

43

HADGSFSDEM NTILDNLAAR
Sequence |D No.:4

HADGSFSDEM STILDNLATR
Sequence ID No.:5

HAEGTFTSDV SSYLEGQAAK
EGTFTSDVSS YLEGQAAKEF
Sequence ID No.:6

HAEGTFTSDV SSYLEGQAAK
DGSFSDEMST ILDNLATRDF
Sequence ID No.:7

HAEGTFTSDV SSYLEGQAAK

‘Sequence ID No.:8

MAPAAWLRSA AARALLPPML
WHAALPSSPA PAPATQEAPR
Sequence ID No.:9

HAEGTFTSDV SSYLEGQAAK
EGTFTSDVSS YLEGQAAKEF
Sequence ID No.:10

HAEGTFTSDV SSYLEGQAARK
DGSFSDEMNT ILDNLAARDF
Sequence ID No.:11

HAEGTETSDV SSYLEGQARAK
Sequence [D No.:12

DFINWLIQTK
DEINWLIQTK

EFTAWLVKGR
IAWLVKGRG

EFIAWLVKGR
INWLIQTKIT

EFTAWLVKGR

LLLLOPPPLL
PASSLRPPRC

EFTAWLVKGR
IAWLVKGRG

EFIAWLVKGR
INWLIQTKIT

EFIAWLVKGR

Phe Thr

ITDRK

ITDEK

GRRDFPEEVA

GRRDFPEEVA
DKK

GRRDFPEEVA

ARALPPDVHR
GVPDPSDGLS

GRRDEFPEEVA

GRRDEFPEEVA
DRK

GRRDFPEEVA

IAEELGRRHA

TAEELGRRHA

IAEELG

LHAERRGPQP

ARNRQKR

IVEELGRRHA

IVEELGRRHA

IVEELG

Lys Gy
Gu Qu Leu Ay
Ser Asp Val



Gn Ala Ala Lys GQu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay Arg Arg
Asp Phe Ala Gu GQu Val Ala lle Val Gu Qu Leu Ay 45 W 2007/ 039140
PCT/ EP2006/ 009226 52 Sequence ID No: 39 Hs Ala Gu Ay Thr Phe Thr

Ser Asp Val Ser Ser Tyr Leu Qu Ay 5 Gn Ala Ala Lys Gu Phe lle
Ala Trp Leu Val Lys Ay Arg Ay Arg Arg Asp Ala Ala Ala Ala Val A a
Il e Val Gvo:207w3tie Gy Sequence ID No: 40 10 H s Al a BETER0§6/TM26 Phe
Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay Gn Ala Ala Lys Qu Phe Ile
Ala Trp Leu Val Lys Ay Arg Ay Ala Ala Asp Ala Ala Ala Ala Val A a
Ile Val Ala Ala Leu Ay Sequence ID No: 41 15 Hs Ala GQu dy Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu Gy Gn Ala Ala Lys du Phe
Ile Ala Trp Leu Val Lys Ay Arg Gy Arg Arg Asp Phe Pro AQu du Val
Ala lle Val Gu Gu Leu Ay Arg Arg 20 His Ala Cys Sequence |ID No:

42 25 Hs Ala Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u Qy
Gn Ala Ala Lys Qu Phelle Ala Trp Leu Val Lys Ay Arg Xaa Sequence
| D No; 431(1‘36%/ HFCAC] P}?gcgec%&c‘?@%g@‘iﬂ@ ITHTC Pﬁ‘échﬁﬁg‘?Ser Asp Xaa
Ser Xa éﬁa Xaa g L accai‘at %Cja gca)g%chh tC% %(% Trp Leu Xaa
Xaa Xaa i,cg %‘ng gf[? Iﬁog A?ﬁ glﬁ Zﬁ ﬁg? § %Xha Xaa Au Ay
Thr Phe Tgr §@ng6§& V@&cc%eag%@agJ@eecé:@@a dch@@ccg@@c&@ Ala Xaa du
Phe Ile XaaATrpp bew. Vab Xaa Xaa Xaa Xaa Sequence |ID No: 45 (fornula
(111)9 40Oy 6463 Gt ddyseedy E@Qﬁ&@b@@@rz@@gg&ﬂzﬁmgtST% SEQUENCE
LI STI NG 241 @=aBizgeonmparddsicesc IRIIIFFERdIgNZOSoCcPldtgfcagd on pepti des,

their pr 6%6-??%%% chiSercaky BySCHIIOTFOOTNI9oICE

15

20

25

30

35

40

45

50

55

351

401

451

501

551

601

651

701

751

BO1

1 gtgtgtttge
ggcctgacca

gcacgccgayg

H A E
gccectgecce
P A P
ctgaggcecac
L. R P P
tecggaategy

R N R
gcagctacct
S ¥ L

aagggcaygyg
K G R G

gctgggcegyg
L &G R
acctggaggg

L E G
aggggctgag
R G *

tgacaggcea
gaccctecatyg

aggegeggece
R R G P
tgececagee
A P A
ccaggtgcgg
R C G
cagaagaggc
Q K R H
ggagggceag
E G Q
gccgoaggga
R R D
cgacacgecy
R H A E
ccaggecgee
Q A A
cgocge

Sequence ID No.:13

1

61
121
181
241
301
361
421
481
541
601
661
721
781

gatatccacce
acccatgcetg
gagtgccecge
ccagcggegt
catgtgcegyg
gtgtgtttge
gaccctcatg
ctcagecectqg
cccccaggec
gcectgagege
gcagectacct
geegeaggga
agggcacctt
tegeetgget

atggecececccg
ctgctgetge
cactcgccgt
atececggacgce
tgeecctttee
tgacaggeca
tcttecectect
gcacgecgec
tgccagecagce
tcggaategg
ggagggccag
cttcecetgag
caccteegac

ggtgaagggce

Sequence ID No.:14

catctctaac
tcttectect

ctcagccctg
Q P W
acccaggagqg
T Q E &
cgtgcctgat
v P D
acgecgaggy
A E G
gccgecaagy
A A K E
cttcecctgag
F P E
agggcacctt
G T F
aaggagttca
K E F I

ccgectgget
tgcagccoecce
cecgetecteg
caagaaacca
ctctccattt
catctctaac
teccaggacyg
ctgccaagca
ctgaggccac
cagaagaggc
gccgccaagyg
gaggtggcca
gtgagcagct
aggggctgag

tgtgggcecat
tocccaggacy
D v
gcacgecgee
H &2 A
cccccaggcece
P R P
ceccteegatyg
P § D G
caccttcace
T F T
agttcatege
F I A
gaggtggcca
E Vv A I
cacecteecgac
T 8§ D
tegectgget
A W L

gaggagcgec
acctctgctg
ctgaggggge
gagagccage
gccectgecac
tgtgggccat
tgcaccacct
gcectygeece
ccaggtgegyg
acgeccgaggg
agttcatege
tegtggagga
acctggaggg
cgcge

ggggttgcac
gtggacctta

tgcaccacet
H H L
ctgccaagea
L P S8 8
tgccagcagce
A S5 S
gcctgagege
L 5 A
tcegacgtga
S b VvV 5
ctggetggtg
W L Vv
tcgtggagga
VvV E E
gtgagcagct
v 8§ 8 Y
ggtgaagggc
vV K G

gcegecagygg
gccegggecc

gccgggcacyg
cagatgccaa
acagtgggcet
gtggacctta
gcacgccgag
tgcccecagee
cgtgecctgat
caccttcacc
ctggctggtg
gctgggeegy
ccaggeegee

cectgetgec
tgcccoceggt
cgggctggge
agggccctge
ggggttgecac
ggcctgacca
aggcgcggcece
acccaggagg
cceteecgatg
tccgacgtga
aagggcaggyg
cgacacgcecqg
aaggagttca



<140> <141> <150> EP050207.18.2 <151> 2005-09-22 <160> 45 <170>
Patentln version 3.3 <210> 1 <211> 31 <212> PRT <213> Artificial
<220> <223> Description of sequence: synthetic peptide correspondi ng
to G.P-1(7-37) (see description p. 36) <400> 1 Hs Ala Gu @y Thr
he Thr ser ASP val ser Ser Tyr Leu Qu Gy 15 1015 dn Ala Ala
Lys G u Plyeo bdoerofig Trp Leu Val Lys Ay Arg Ay 20 25 3pcT/ERbLO002226
<211> 15 <212> PRT <213> Artificial <220> <223> Description of
sequence: full-length IP-2 sequence having all 15 am no acids of the
natural ly occurring |IP-2 sequence, human; (see description p. 36)
<400> 2 Arg Arg Asp Phe Pro Gu du vat’ Ala Ile Val Qu G u Leu Gy
15 10 15 <210> 3 <211> 15 <212> PRT <213> Artificial <220> <223>
Descriptign sequence: full-le .all 15

S
descriptign

Ebctééégdi4 gEEa@gctg ctgctgetge tgcagcecce acctcetgetg

L L P P M L L L L L Qg p P P L L

of ngth | P-2 sequence havin
ami o aci ds S1EERE Cﬁagh%ggfgvgos&;&ﬁ@ PR SEEU AT ol | ne;  (see
5

10
15
20
25
30
35
40
45

50

55

101
151
201
251
301
351
401
451
501
551
601
651
701
751

801

gcccgggeee
A R A L
ctgagggggc
caagaaacca
tgccctttece
gtgtgtttge
ggcctgaccea

gecacgecgag
H A E
gccctgececce
P A P
ctgaggeeac
L R P P
tcggaatcgy
R N R
geagctacct
5 Y L
aagggcaggg
K G R G
gctgggccegg
L 6 R
tcctggacaa
L D N
aagatcaccyg
K I T D

tgcecececggt
P P
gcecgggecacyg
gagagcecage
ctctecattt
tgacaggcca
gaccctcatyg

aggecgeggee
R R G P
tgccccagee
A P A
cecaggtgegg
R C G
cagaagagge
Q K R H
ggagggccag
E G Q
gccgcaggga
R R D
cgacacgccg
R H A D
cctggecgeyg
L a A
atcggaagtg
R K *

Sequence ID No.:15

1
61
1231
181
241
301
361
421
481
541
601
661
721
181

gatatccacc
acccatgectyg
gagtgceccge
ccagcggegt
catgtgecgg
gtgtgtttge
gaccctecatg
ctcagccectg
cceceaggec
gcctgagege
gcagctacct
gccgcaggga
acggcagcett
tcaactggct

atggecceccg
ctgctgctge
cactcgccgt
atccggacge
tgecetttee
tgacaggcca
tcttectect
gcacgccgcece
tgccagcage
tecggaategg
ggagggccag
cttccctgag
cagcgacgag
gatccagacc

Sequence D No.:16

1

51

gatatccace

ccctgectgee
L L P

atggccceccg

M A P A

acccatgetg
P M L

gagtgececge

cgggctgggc
cagatgeccaa
geccectgecac
catctctaac
tettectect

ctcagccctyg
Q P W
acccaggagg
T Q E A
cgtgectgat
v P D
acgccgagyyg
A E G
gccgccaagg
A A K E
cttecctgag
F P E
acggcagctt
G § F
cgegacttea
R D F I
agcgegetga

cegectgget
tgcagcecee
ccgcteeteg
caagaaacca
ctctecattt
catctctaac
tceccaggacy
ctgecaagcea
ctgaggccac
cagaagaggce
gecgocaagg
gaggtggcca
atgaacacca
aagatcaccg

ccgecctgget

A W L
ctgctgcectge
L L L L

cactegeegt

ccagecggegt
agggcectge
acagtgggct
tgtgggecat
tcccaggacy
D V
gcacgccgee
H A A
cccccaggec
P R P
ccectecgatyg
P 8§ D G
caccttecace
T F T
agttcatege
F I A
gaggtggeca
E V A I
cagcgacgag
S D E
tcaactgget
N W L
tatc

gaggagcgcee
acctetgetg
ctgaggggge
gagagccagc
gcectgecac
tgtgggccat
tgcaccacct
gccctgeccee
ccaggtgegy
acgccgagyqg
agttcatcgce
tegtggagga
teectggacaa
atcggaagtg

gaggagegec

R 8§ A

tgcagecececcece
g p P

ccgcteocecteg

atcecggacge
catgtgcegyg
ggggttgeac
gtggacctta
tgcaccacct
H H L
ctgccaagcea
L P S S
tgccagcagce
A § S
gcctgagcege
L 5 A
tccgacgtga
S D V S8
ctggetggty
W L ¥V
tegtggagga
VvV E E
atgaacacca
M N T I
gatccagacce
I 9 T

gccgecaggg
gccegggeoc
gccgggeacy
cagatgccaa
acagtgggect
gtggacctta
gcacgcecgag
tgecececageco
cgtgectgat
caccttecacc
ctggctggtg
gctgggeeyy
cetggecgeg
agcgcecgetga

gecgecaggyg
A A R A

acctctgectg
P L L

cecctgetgee
tgccecocggt
cgggctyggge
agggcccectge
ggggttgcac
ggcctgacca
aggecgeggec
acccaggagg
ccectecgatg
tecgacgtga
aagggcaggg
cgacacgccg
cgcegacttea
tate



Arg Arg ASP Phe Pro Qu du Val
WD 2007/ 039140 PCT/ EP2006/ 009226 B107P0O0 wo. ST25 1 5 10 15
<223> Description of

(see description p. 36) <400> 4

<211> 35
sequence:

<212> PRT
muri ne

Hs Ala Asp Ay Ser
10 15 LevoAE/03180 Arg Asp Phe Ile Asn Trp Leu Il e Qd nPOHMEP286409226

Thr
Artificial
GQP-2

<220>

Asp G u Met ser Thr

Phe Il e

401

10

451

501

15

601

651

20

701

751

25

551

Trp Le

ctgagggggc
caagaaacca

tgcectttec
gtgtgtttge
ggcectgacca

gcacgccgaqg
H A E
gccecctgecece
P A P
ctgaggccac
L R P P
tcggaatcegy
R N R
gcagctacct
S Y L

aagggceaggg
K 6 R G

gctgggcegy

L G R

tcctggacaa
L D N

<213> Artificial

i sof orm of GLP-2
Phe Ser Asp G u Met Asn Thr

20 25 30 Asp Arg Lys 35

<210> 5

Ile Leu Asp Asn

goegggecacy
gagagccage
ctectecattt
tgacaggcea
gacccteaty

aggcgeggee.

R R G P
tgcecccagec
A P A
ccagygtygegy
R € G
cagaagaggc
Q K R H
ggagggcecag
E G Q
gccgcaggga
R R D
cgacacgecy
R H A D
cctggeccgeg
L A A

Sequence ID No.:17

30

35

40

1 gatatccacc

61
121
181
241
301
361
421
481
541
601
721

acccatgctg
gagtgccege
ccagcggegt
catgtgeegg
gtgtgtttgce
gaccctcatg
ctcagccctg
ceocecaggec
geetgagege
gcagctacct
acggcagctt

atggeccceeg
ctgctgctge
cactcgcegt
atccggacge
tgececttice
tgacaggeea
tcttcecteet
gcacgccgcce
tgccagcage
tcaggaatcgg

ggagggeeag
cagcgacgag

Sequence ID No.:18

45 1
51

101

50

151
201
251
301
351

55

gatatccacc

cectgetgece
L L P
geecgggece
A R A L
ctgagggggc
caagaaacca
tgceccttteoco
gtgtgtttgc
ggcctgacca

atggececeeqg
M A P A
acccatgetg
P M L
tgcececceggt
P P
gcecgggeacyg
gagagceage
ctctcecattt
tgacaggcea
gacccteatg

n ulle dn Thr Lys 11

D105 6 Dyt Bs, Lol Battise
201

5 251
301
351

cgggctgggc
cagatgccaa
gcecectgeecac
catctectaac
ftottecteoot

ctcagcectg
o P W
acccaggagg
T Q¢ E A
cgtgcctgat
v P D
acgccgaggg
A B G
gcecgecaagg
A A K E
cttececetgag
F P E
agggcagett
G 8§ F
cgctga tat
R *

ccgectggcet
tgcagcceccece
cegetecteg
caagaaacca
ctcteccattt
catctctaac
tececaggacy
ctgccaagca
ctgaggccac
cagaagaggc
gcecgccaagg
atgaacacca

ccgectgget
A W L
ctgctgectge
L L L L
gagtgececege

cgggctggge
cagatgccaa
gceetgecac
catctctaac
tcttectcct

<220>

<211> 35

<223> Description of sequence:

(see description p. 36) <400> Hs Ala Asp Ay Ser

Ile Leu Asp Asn

Alalle Ala Gu Gu Leu Ay Seite 1
<210> 4

15

<212> PRT <213>
human i sof or m of
Phe Ser

5 10 15 Leu Ala Thr Arg Asp

e Thr 20

I Clra

cecageggegt
agggceectge
acagtgggct
tgtgggceat
tcccaggacg
D Vv
gcacgccgee
H A A
cececcaggec
P R P
cectecgatyg
P S D G
cacctteacc
T F T
agttcatcge
F T A
gaggtggccea
E VvV A I
cagcgacgag
S D E
C

gaggagcgcc
acctctgctg
ctgagggggc
gagagccage
gccetgecac
tgtgggccat
tgcaccacct
gcectgecee
ccaggtygegy
acgecygagygyg
agttcatcge
tcctggacaa

gaggagegee
R 8§ &
tgrcagcccce
Q P P
cactecgecegt

ccageggegt
agggccctge
acagtggget
tgtgggccat
tceecaggacg

D V

25 30

atceggacgce
catgtgecegg
ggggttgcac
gtggacctta
tgcaccacct
H H L
ctgocaagcea
L P § S
tgccagcage
A & §
gcctgagcgce
L S A
tcecgacgtga
S D v S5
ctggctggty
W L V
tegtggagga
Vv E E
atgaacacca
M N T I

gcegecaggy
gceccgggece

gccgggcacg
cagatgccaa
acagtgggct
gtggacctta
gcacgccgag
tgceccecagece
cgtgectgat
caccttecace
ctggctggtyg
cctggeccgcg

gccgecaggyg
A A R A

acctctgcetg
P L L
ccgctccteg

atccggacgco
catgtgcegg
ggggttgeac
gtggacctta
tgcaccacct
H H L

ccetgetgee
tgeccceceggt
cgggctgggce
agggccctgce
ggggttgcac
ggcectgacca
aggcgcggcc
acccaggagg
ccoteccgatg
tcecgacgtga
aagggcagygg
cgctgatatc

icf’rctcchgt<é:§ c;cctc':%sp Lys Lys 35



SEQ I D No: 6 (ID6syn, CML) corresponds
to ALP-1(7-37)-1P2-RR-AP1(7-37), 79 aa, 8,7 kD (see description p.
36) <400> 6 His Ala Qu @y Thr Phe Thr Ser Asp Val ser Ser Tyr Leu
Gu dy 151015 dn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys
Ay Arg Ay Arg 20 25 30 seite 2 WD 2007/039140 PCT/ EP2006/ 009226
B107POOLWey®In%odig Asp Phe Pro Gu G u Val Ala Ile Al apdqipddnobk
Gy Arg Arg 35 40 45 His Ala Qu Ay Thr Phe Thr Ser Asp Val Ser

<223> Description of sequence:

Ser Tyr Leu Au Ay 50 55 60 An Ala Ala Lys Gu Phe Ile Ala Trp Lea
Val Lys Gy Arg Gy 65 70 75 <210> 7 <211> 83 <212> PRT <213>
Artificial <220> <223> Description of4%equence: SEQ ID No: 7

(I D7rec, CM2) corresponds to GP-1(7-37)-1P2-RR-G.P2, 83 aa, 9,4 kD

(see des i wa@ﬁcmagseygcgea%cvw;cgcw gcs(gggcgywctrwcapﬁ@ Thr Ser Asp

A'a Trp B0 %? Ct%%;etgfcgf%;@g Eﬂa@fzg ggggsr oy G
Bedt9cc

Val Asa 1d0e Alag G 4§cé@ g&@ ASP Ay Ser
Phe Ser Asp A'w tPSerR | ey Lau ASppAN 05 51, ea Al a Thr
Arg Asp Pie tdgaAsqygTedyaaesgdd ecddcnaddyr cé.gﬁﬁtbéc&: 'fhcfgac@ﬁga?o 75 80 Asp
|_ys|_ys<2]_0>R8NR Q K R H A E G T S D V §
- 601 gcagctacct ggagggccag gcococgecaagg agttcatcgc ctggctggty
10 S YL E G ¢ A R KE F I A W L V
651 aagggcaggg gccgcaggga cttccctgag gaggtggcca tcgtggagga
K G R G R R D F P E E Vv A I VvV E E
701 gctgggctga gegege
L G *
15
Sequence ID No.:19
1 gatatccacc atggcceceg ccgcctggct gaggagcgecc gccgccaggg ccctgetgece
20 61 acccatgctg ctgctgetge tgcagececee acctectgectg gececgggeoce tgecccoggt
121 gagtgcccge cactcgccgt ccgctecctecg ctgagggggc gecgggecacyg cgggcectggge
181 ccagcggcgt atccggacge caagaaacca dagagcecadce cagatgcecaa agggecctge
241 catgtgecygg tgccctttee cteotecattt gecectgecac acagtgggct ggggttgeac
301 gtgtgtttgc tgacaggcca catctcetaac tgtgggccat gtggacctta ggecctgacca
25 361 gaccctcatg tecttectect tcececaggacg tgcaccacct gecacgecgag aggcgeggec
421 ctcecagecectyg gcacgecgee ctgccaagcea gecctgecoe tgcecccagec acccaggadg
481 cccccaggec tgecageage ctgaggccac ccaggtgcgg cgtgecctgat ccctcegatg
541 gcctgagcgce tcggaatcgg cagaagaggc acgccgaggg caccttcace tccgacgtga
601 gcagctacct ggagggcecag gocgecaagyg agttcatcege ctggetggtg aagggeaggy
30 661 gcegeaggga cttecctgag gaggtyggcca tegtggagga getgggetga gegege
Sequence ID No.:20
35 HGEGTFTSDV SSYLEGQAAK EFIAWLVKGR G
Sequence ID No.:21
RRDFPEEVAT
Sequence ID No.:22
40
RRDFPEEVAI VEEL
Sequence ID No.:23
RRDFPEEVAI AEEL
45 Sequence ID No.:24



<211> 46 <212> PRT <213> Artificial <220> <223> Description of
sequence: SEQ ID No:8 (I1D8 syn, CM3) corresponds to GP-1(7-37)-1P2,
46 aa, 5,1 kD, <400> 8 Hs Ala Qu Ay Thr Phe Thr Ser Asp Val Ser
Ser Tyr Leu Au Ay 151015 dn Ala Ala Lys Gu Phe Ile Ala Trp
Leu Val Lys Ay Arg Gy Arg 20 25 30 Seite 3 WD 2007/039140

PCT/ EP20G6¢ @@9@a2640 B107PO01IWD. ST25 Arg Asp Phe Pro G wpd@mp2o@oosiza
lle Ala Qu GQu Leu Ay 35 40 45 <210> 9 <211> 97 <212> PRT <213>
Artificial <220> <223> Description of sequence: artificial <400> 9
Met Ala Pro Ala Ala Trp Leu Arg Ser Ala Ala Ala Arg Ala Leu Leu 1 5
10 15 Pro Pro NEt Leu Leu LeU LeU LetW A n Pro Pro Pro Leu Leu Al a
Arg 20 25 30 Ala Leu Pro Pro Asp Val H's Hs Leu Hs Ala Gu Arg Arg
Ay Pro AgsPaePrsGly Rlpvel Al His Ala Ala Leu Pro Ser Ser Pro Ala Pro
Ala Pro Ala 50 55 60 Thr Gdn GQu Ala Pro Arg Pro Ala Ser Ser Leu
Arg Pro SequeArgll@Mo: 286 70 75 80 Gy Val Pro ASP Pro Ser ASP Ay Leu
5er Ala Arg Asn Arg A n Lys 85 90 95 Arg <210> 10 <211> 79

5

Ala Ala Asp Phe Pro Glu Glu Val Ala lle
Sequence ID No: 26

10 :
Ala Ala Asp Phe Pro Glu Glu Val Ala lle Val Glu Glu Leu
Sequence 1D No: 27

15
Ala Ala Asp Phe Pro Glu Glu Val Ala lle Ala Glu Glu Leu
Sequence 1D No: 28

20
Ala Ala Asp Phe Pro Glu Glu Val Ala lle Val Glu Glu Leu Gly
Sequence ID No: 29

25
Ala Ala Asp Phe Pro Glu Glu Val Ala lle Ala Glu Glu Leu Gly
Sequence 1D No: 30

30

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 Ala
Ala Asp Phe Pro Glu Glu Val Ala lle Ala Glu Glu Leu Gly
35 Sequence iD No: 31
His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
Gln Ala-Ala Lys Glu Phe lle Ala Trp Leu Val Lys Gly Arg Gly Arg
40 Arg Asp Phe Ala Glu Glu Val Ala lle Ala Glu CGlu Leu Gly

Sequence 1D No:32

45  His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly



<212> PRT <213> Artificial <220> <223> Description of sequence: SEQ
ID No: 10 (N-GLP-1(7-37)-1P2(human)-RR-AP-1(7-37)-C, also

desi gnated human CML), (see description p. 36) <400> 10 Hs Ala Qu
Gy Thr Phe Thr ser Asp Val Ser 5er Tyr Leu Gu Ay 15 10 15 dn
Ala Ala Lys Gu Phe Ile Ala Trp Leu val Lys Ay Arg Ay Arg 20 25 30
Arg ASP PReoRs@n0sdido G u Val Ala Ile Val Gu Gu Leu G yp¥EpHidooos
40 45 Hs Ala Qu dy Thr Phe Thr Ser Asp Val 5er ser Tyr Leu Qu Ay
50 55 60 Seite 4 WD 2007/ 039140 PCT/ EP2006/ 009226 BI 07PQ01WD. ST25
Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay 65 70 75
<210> 11 <211> 83 <212> PRT <213> Ard¥ificial <220> <223>
Description of sequence: SEQ ID No: 11

( N- GLP- 1(GHBAkR-AlRLYh (e PheRie- BaFrrpLe) VadllgoGledrgyGdt Agg hunan C\V2
herein), AsetspilelacAlaptia dita Mal BR) l<AROGSIUGIH su Gl Gu Gy Thr Phe Thr
Ser Asp Val Ser Ser Tyr Leu Qu dy 1510 15 dn Ala Ala Lys Gu

Phe |1 e Auéhee IBWo/al3 Lys Ay Arg Ay Arg 20 25 30 Arg Asp Phe Pro
Gu Ggqu Val " Ala Ile Val Gu Gu Leu Gy Arg Arg 35 40 45 His Ala Asp
Gy ser he Ser Asp u Met Asn Thr Ile Leu Asp Asn 50 55 60 Leu Ala

Ala Arg A5 ARGIL' Gy ARR PRERHE SEr AYSVE Ser S ThY Bed G &Y
Gln Ala Ala Lys Glu Phe lle Ala Trp Leu Val Lys Gly Arg Gly Ala
Ala Asp Ala Ala Ala Ala Val Ala lle Ala Ala Ala Leu Gly

10
Sequence ID No: 34

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
15  GIn Ala Ala Lys Glu Phe lle Ala Trp Leu Val Lys Gly Arg Gly Arg
Arg Asp Phe Pro

Sequence ID No: 35

20
His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

Gln Ala Ala Lys Glu Phe lle Ala Trp Leu Val Lys Gly Arg Gly Arg
Arg Asp Phe Pro Glu Glu Val Ala

25 Sequence ID No: 36

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

GlIn Ala Ala Lys Glu Phe lle Ala Trp Leu Val Lys Gly Arg Gly Arg

Arg Asp Phe Pro Glu Glu Val Ala lle Ala Glu Glu Leu Gly Arg Arg
30 His Ala Cys

Sequence ID No: 37

35 His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
GlIn Ala Ala Lys Glu Phe lle Ala Trp Leu Val Lys Gly Arg Gly Ala
Ala Asp Phe Pro Glu Glu Val Ala lle Val Glu Glu Leu Gly

Sequence ID No: 38
40

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
GlIn Ala Ala Lys Glu Phe lle Ala Trp Leu Val Lys Gly Arg Gly Arg
Arg Asp Phe Ala Glu Glu Val Ala lle Val Glu Glu Leu Gly

45



65 70 75 80 Asp Arg Lys <210> 12 <211> 46 <212> PRT <213>
Artificial <220> <223> Description of sequence: SEQ ID No: 12,
GP-1(7-37) linked wthout any linker sequence via its Ctermnus to
human | P2 (see description p. 36) <400> 12 His Ala Gu Ay Thr Phe
Thr ser Asp Val Ser Ser Tyr Leu Qu Gy 15 1015 -An Ala Ala Lys

G u Phe Me208bmas9T40p Leu Val Lys Ay Arg Ay Arg 20 25 ma/epd@éRps Phe
Pro Qu Qu Val Alalle Val Qu GQu Leu Ay 35 40 45 <210> 13 <211>

815 Seite 5 WD 2007/039140 PCT/ EP2006/ 009226 B107POO1IWD. ST25 <212>
DNA <213> Artificial <220> <223> Description of sequence: (SEQ ID
No: 13) represents the translated pepﬁzi de sequence of the construct
accor di E&to Fig. 1k (SEQ ID No: 14), (see description p. 37); <220>
<221> cosequeneel) Mo 39(118) <220> <221> cos <222> (387)..(809)
<400> 13 gatatccacc atg gcc ccc gcc gcc tgg ctg agg agc gcc gcc gcec
agg 49 Met Ala Pro Ala Ala Trp Leu Arg Ser Ala Ala Ala Arg 1 5 10

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

5 Gln Ala Ala Lys Glu Phe lle Ala Trp Leu Val Lys Gly Arg Gly Arg
Arg Asp Ala Ala Ala Ala Val Ala lle Val Glu Glu Leu Gly

Sequence ID No: 40

10 His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
Gln Ala Ala Lys Glu Phe lle Ala Trp Leu Val Lys Gly Arg Gly Ala
Ala Asp Ala Ala Ala Ala Val Ala lle Val Ala Ala Leu Gly

Sequence ID No: 41
i5

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
Gln Ala Ala Lys Glu Phe lle Ala Trp Leu Val Lys Gly Arg Gly Arg
Arg Asp Phe Pro Glu Clu Val Ala lle Val Glu Glu Leu Gly Arg Arg
20 His Ala Cys
Sequence ID No: 42
25  His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
GlIn Ala Ala Lys Glu Phe lle Ala Trp Leu Val Lys Gly Arg Xaa

Sequence 1D No: 43 (formula (1))

30
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Xaa Ser Xaa Xaa Xaa Glu Xaa
Xaa Ala Xaa Xaa Xaa Phe lle Xaa Trp Leu Xaa Xaa Xaa Xaa Xaa
Sequence ID No: 44 (formula (ID))

35

Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Val Ser Xaa Tyr Leu Glu Xaa
Xaa Ala Ala Xaa Glu Phe lle Xaa Trp Leu Val Xaa Xaa Xaa Xaa

Sequence 1D No: 45 (formula (Il1))
40



Ala Leu Leu Pro Pro Met Leu Leu Leu Leu Leu G n Pro Pro Pro Leu 97
15 20 25 ctg gcc cgg gcc ctg ccc ccg gtgagtgeccc geccactcgec gtccgcetcct
148 Leu Ala Arg Ala Leu Pro Pro 30 35 cgctgagggg gcgccgggca
cgcgggct gg gcccagcggce gtatccggac gccaagaaac 208 cagagagcca

gccagat gcc aaagggccct gccatgtgcc ggtgcccttt ccctctccat 268

ttgccct gcaveoarAgsg@y ctggggttge acgtgtgttt gctgacaggc pesapRo&d2:328
act gt gggcc at gt ggacct taggcctgac cagaccctca tgtcttcctc cttcccag 386
gac gtg cac cac ctg cac gcc gag agg cgc ggc cct cag ccc tgg cac 434
Asp Val Hs His Leu Hs Ala Qu Arg Arg Gly Pro @dn Pro Trp His 40
45 50 gcc gcc ctg cca agc agcs@eboodRs.s€St gcc cca gcc acc cag gag
gcc 482 Ala Ala Leu ProSSWENGEerISPING Ala Pro Ala Pro Ala Thr G n Qu
Ala 5 o gc agc ctg agg cca ccc agg tgc ggc gtg
cct 511% 3%50(%&%‘%9&%% %ﬁgenger Ser Leu Arg Pro Pro Arg cys Gy Val
Pro AsqziO?O GlZl5-18f)150(m: pertd desat thyi Ooredugtimgcandetsecgg aat cgg cag aag agg
cac ¢ ag ro Ser Asp Gy Leu Ser Ala Arg Asn Arg A n Lys

Ar gHi gﬁlgf 85%6%153‘890 95 100 g ?c acc ttc acc tcc gac gtg agc agc tac
ctg g Oggc cag gcc gcc 626 Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu G‘ Gy Gn Ala Ala 105 110 115 aag gag ttc atc gcc tgg ctg gtg
aag ggc agg ggc cgc agg gac ttc 674 LyS Qu Phe Ile Ala Trp Leu Val
Lys G;j%oﬁr §07Ag§ 2Arg ASP Phe 120 125 130 cct gag gag gtg gcc atc
gtg g ccgg cga cac gcc gag 722 Pro u Gu Val Alalle
Val Gagod WsLleu Ay Arg Arg His Ala Qu 135 140 145 g ¢ acc ttc acc
tcc g gt 9 aqc c tat ctg gag g ¢ cag gcc gcc 770 dy Thr Phe Thr
ser A%%OWaPa%egFIr%g AQu dy Adn Ala Ala Seite 6 WD

2007/ 38144 PCT/EP2006/009226 Bl 07POOLWD. ST25 150 155 160 aag gag

ttc afglgcéé gg ctg gtg aag ggc agg ggc tga gcgcgc 815 Lys du Phe
e AFSTT Rrdietcupl Lys Ay Arg Qy

<220>
<223> Description of seguence: synthetic peptide corresponding to
GLP-1(7-37) (see description p. 36)

<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 Ile Ala Trp Leu val Lys Gly Arg Gly
20 25 30

<210> 2

<211> 15

<212> PRT

<213> Artificial

<220>

<223> Dpescription of sequence: full-length IP-2 sequence having all 15
amino acids of the naturally occurring IP-2 sequence, human;
{see description p. 36)

<400> 2
Arg Arg Asp Phe Pro Glu Glu val Ala Ile val Glu Glu Leu Gly
1 5 10 15

<210> 3

<211> 15

<212> PRT

<213> artificial

<220>

<223> Description of sequence: full- 1ength IP-2 sequence having ail 15
amino acids of the naturally occurring IP-2 Sequence, murine;
(see description p. 36)

<400> 3

Arg Arg Asp Phe Pro Glu Glu val Ala Ile Ala Glu Glu Leu Gly
Seite 1



165 170 175 <210> 14 <211> 815 <212> DNA <213> Artificial
<223> Description of sequence:
accordi ng
atggcccccg ccgectgget gaggagcgcc gccgccaggg
ctgctgctgc tgcagccccc acctctgectg gceccgggecc tgecceceggt 120

DNA sequence of the construct

to Fig. 1k, (see description p. 37); <400> 14 gatatccacc

ccctgectgec 60 acccatgctg

gagt gcccgwocaetmsgeegt ccgcet cctcg ct gagggggc gccgggcacgreygpmieegre180

ccagcggcgt at ccggacgc caagaaacca gagagccagc cagat gccaa agggccct ge
catgtgccgg tgccctttce ctctccattt gccctgccac acagt gggct ggggttgecac
gtgtgtttgc tgacaggcca catctctaac tgtgggccat gtggacctta ggcctgacca
gaccctcatg tcttcctcct tcccagganjrédeactzicct gcacgccgag aggcgceggec
ct cadccct g gcacg@egec ctgeccaagealyccct geccee tgc¥ccagec acccaggagg
cccccaggcec tgccagcage ctgaggccac ccaggtgcgg cgtgectgat ccctccgatg
cagaagaggc acgccgaggg caccttcacc tccgacgtga

éggagggccag gccgccaagg agttcatcgc ctggetggtg aagggcaggg

QCCQQégﬁQamQﬁﬁQQﬂtgag gaggt ggcca tcgtggagga gctgggccgg cgacacgccg
agggcacctt cacct ccgac gt gagcagct acctggaggg ccaggccgcc aaggagttca

tcgc g% aqg ct C <210> 15 <211> 834
3>(§%gtd%g o %5%% "%gg? g%gs%nrl pt| o% of sequence:

transl ated peptide according to the

gcct ga
gcagcgakc

sequence and sequence of the

c4tcggaatcgg

240
300
360
420
480
540
600
660
720
780

<212>

const¥#f®t ¥ig. 1h, (see description p. 38); <220> <221> CDS <222>
(11). Témg)Asp%a?%Er PBe lar Gl (ﬁaa\l%? ﬁ(538ﬂ|}‘-1-16&%&)ﬁp%90> 15

Leu Ala Ala Arg Asp Phe Ile Asn Trp Leu ITe GIn Thr Lys Ile Thr
20 25 30

ASp Arg Lys
35

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

35

PRT
Artificial

Description of sequence: human isoform of GLP-2
(see description p. 36)

5

Tis Ala Asp Gly Ser Phe Ser Asp Glu Met Ser Thr Ile Leu Qgp Asn
5

teu Ala Thr Arg Asp Phe Ile Asn Trp teu Ile Gla Thr Lys Ile Thr
20 25 30

Asp Lys Lys
35

<210>
<211>
<212>
<213>

<220>
<223>

<400>

6

79

PRT
Artificial

Description of sequence: SEQ ID No: 6 (ID6syn, CM1) corresponds
to GLP-1(7-37}-IP2-RR-GLP1(7-37), 79 aa, 8,7 kp
(see description p. 36)

]

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 ITe Ala ;gp Leu val Lys Gly grg Gly Arg

20

Seite 2



gatatccacc atg gcc ccc gcc gcc tgg ctg agg agc gcc. gcc gcc agg 49
Seite 7 WO 2007/ 039140 PCT/ EP2006/ 009226 B107PO01WD. ST25 Met Ala Pro
Ala Ala Trp LeU Arg ser Ala Ala Ala Arg 1 5 10 gcc ctg ctg cca ccc
atg ctg ctg ctg ctg ctg cag ccc cca cct ctg 97 Ala LeU Leu Pro Pro
Met LeU LeU Leu LeU LeU dn Pro Pro Pro Leu 15 20 25 ctg gcc cgg gcc
ctg ccc comogoégagiigecc gccactcgcc gtccgectcct 148 Leu Apar/Aemoddcaziseu
Pro Pro 30 35 cgctgagggg gcgccgggca cgcgggct gg gcccagcggce gt at ccggac
gccaagaaac 208 cagagagcca gccagat gcc aaagggccct gccatgtgcc
ggtgcccttt ccctctccat 268 ttgccctgec acacagtggg ctggggttge
acgtgtgttt gctgacaggc cacatctémw7ﬁﬂﬂwoaxmgtgggcc at gt ggacct
taggcctgac gaccc tct cca 386 ac qtg cac cac ctg
cac gﬁ @%Eg%;fgﬁmc& %QO%&@ @E%th(jé; ﬂ)ﬁg ‘As”g 9vVal H's His Leu
Hs Ala Gu Arg Arg Gly Pro G n Pro Trp HIS 40 45 50 gcc gcc ctg cca

SO o Eoo R 5 e Semree SRF 6 et ARL 4896765 cee agy cot

gcc agc agc ctg agg cca ccc agg tgc gggc gt9 cct gat 530 Pro Arg Pro
Al a eu A Val Pro 70 75 80 ccc tcc

gat % ]L‘l bycsé gegéfaa%a égﬁgé'égsaéés %ﬁAE%\ gcc gag 578 Pro Ser
Asp Gly Leu Ser Ala Arg Asn Arg G n Lys Arg Hs Ala Qu 85 90 95 100

gc 0 acc tcc gac gt9 agc agc tac ctg gag ggc cag gcc gcc 626
Gy T%& h3Thr Ser Asp Val Ser ser Tyr Leu Qu Ay Gdn Ala Ala 105

110 1452> asry %g ttc atc gcc tgg ctg gtg aag ggc agg ggc cgc agg gac
ttc 643> L§etidabhe Ile Ala Trp Leu Val Lys Ay Arg Ay Arg Arg Asp

Phe 12Q4J125 130 cct gag gag gtg gcc atc gtg gag gag ctg ggc cgg cga
cac gex3gagest2ibtifhr of GegueBker 8Bl IAING: |17 €I0Vatc, GMI) Gourdsgendsl y Arg Arg

Hs Ala As Sengeéﬁg %gg OGS Lﬁﬁc 83132938 ¥Pac gag atg aac acc atc ctg

gac aacC ct
<400> 7

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Arg
20 25 30
Arg Asp Phe Pro Glu Glu val Ala Ile Ala Glu Glu kgu Gly Arg Arg
35
His Ala Asp Gly Ser Phe ggr Asp Glu Met Ser Thr ITe Leu Asp Asn
50
Leu Ala Thr Arg Asp Phe Ile Asn Trp Leu Ile G1n Thr Lys ITe Thr
65 70 75 80
Asp Lys Lys

<210> 8

<211> 46

<212> PRT

<213> Artificial

<220>
<223> Description of sequence: SEQ ID No:8 (ID8 syn, CM3) corresponds
to GLP-1(7-37)-1P2, 46 aa, 5,1 kD;

<400> 8
His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 S 10 15

Gln Ala Ala 535 Glu FPhe Ile Ala ;gp Lev val Lys Gly ggg Gly Arg
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Gy Ser Phe Ser Asp Gu Met Asn Thr Ile Leu Asp Asn Leu Ala Ala 150
155 160 cgc gac ttc atc aac tgg ctg atc cag acc aag atc acc gat cgg
aag 818 Arg Asp Phe Ile Asn Trp Leu Ile An Thr Lys Ile Thr Asp Arg
Lys 165 170 175 180 tga gcgcgctgat atc 834 <210> 16 <211> 834

<212> DNA <213> Artificial <220> <223> Description of sequence: DNA
sequence WD 206#038BASt ruct according to Fig. 1h, (see BETEF1I0peH0GEROD.
38); <400> 16 Seite 8 WD 2007/039140 PCT/ EP2006/ 009226

B107P001W). ST25 gat at ccacc at ggcccccg ccgcct gget gaggagcgcec
gccgccaggg ccctgectgec 60 acccatgctg ctgetgetge tgcagccccc acctctgcetg
gcccgggecc tgeccc t 120 agrogeedye. sgeict cqgececgt ccgcetcctcg

ct gag‘@@]d‘é% g@gé’@@&gg%@”é’@b@%gg‘%@]iéﬁ%%ﬂdﬁﬂ ¥gt atccggacgc
caagaaacca Qgagagccagc cagatgccaa agggccctgc 240 catgtgccgg
tgccctttcc ctctccattt gccctgccac acagtggget ggggttgcac 300

gt gt g&1¥gcd,t gacaggeca catctctaac tgtgggecat gtggacctta ggectgacca 360
gacccheat gertrct t cct cct tcccaggacg tgcaccacct gcacgccgag aggcgcggcc 420
ct caget®t grrgtficdflcgecc ct gccaagca gecctgecce tgeccccagec acccaggagg 480
cccecgggcce tgeccagcage ctgaggeccac ccaggtgcgg cgtgectgat ccctccgatg 540
gcct gaghgmesEggaihCefys @pgargaggiriagccgaggg caccttcacc tccgacgtga 600
gcagct acct ggagggccag gccgccaagg agttcatcgc ctggctggtg aagggcaggg 660
gccgc‘é@ﬂjga? cttccctgag gaggtggcca tcgtggagga gctgggeccgg cgacacgeccg 720
acgyGREalii reagdgadgagp akgaagareanlhcdbggacag Adatiggaegcg cgcgacttca 780
t caadt ggct gat ccdgacc aagat caccg%at cggaagt g agcgggct ga tatc 834
<210> 17 <211> 780 <212> DNA <213> Artificial <220> <223>
DescrrirptriromeofLes aguanrc acu DNA dequence mequwenee AMadirpr ansl at ed

pepti de seque@e of the const®uct according ¥ Fig. 11,

Ala Leu Pro Pro Asp Val His His Leu His Ala Glu Arg Arg Gly Pro
35 40 45
Gln Pro Trp His Ala Ala Leu Pro Ser Ser Pro Ala Pro Ala Pro Ala
50

Thr ¢In Glu Ala Pro Arg Pro Ala Ser Ser Leu Arg Pro Pro Arg Cys
70 75 80

Gly val pro Asp Pro Ser Asp Gly teu Ser Ala Arg Asn Arg GIn Lys

85 90 95
Arg

<210> 10

<211> 79

<212> PRT

<213> Artificial

<220>

<223> Description of sequence: SEQ ID No: 10 .
(N-GLP-1(7-37)-1IPZ(human) -RR-GLP-1(7-37)-C, also designated human
cMl), (see description p. 36)

<400> 10

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Arg
20 25 30
Arg Asp Phe Pro Glu Glu val ﬁaa Ile val Glu Glu hgu Gly Arg Arg
35

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
50 55 60
Seite 4



(see description p. 35, 38); <220> <221> CDS <222> (11)..(118)

<220> <221> CDS <222> (387)..(776) <400> 17 gatatccacc atg gcc ccc
gcc gcc tgg ctg agg agc gcc gcc gcc agg 49 Met Ala Pro Ala Ala Trp
Leu Arg Ser Ala Ala Ala Arg 1 5 10 gcc ctg ctg cca ccc atg ctg ctg
ctg ctg ctg cag ccc cca cct ctg 97 Al a Leu lLeu Pro Pro Met Leu Leu

Leu Lets LgbIedAoB9§0 Pro Pro Leu 15 20 25 ctg gcc cQg @ee/Epidtes /60826
ccg gtgagtgccc gccactcgec gtccgectcecct 148 Leu Ala Arg Ala Leu Pro Pro

30 35 cgctgagggg gcgccgggca cgcggget gg gcccagcggce gt atccggac
gccaagaaac 208 cagagagcca gccagatgcc aaagggccct gccatgtgcec

ggtgcccttt ccctctccat 268 ttge@es@iro.a€acagt ggg ct ggggttge
acgtgtgttt gctgacaggc cacatctcta 328 actgtgggcc at gt ggacct

P Eatonty SA85% S B AT HETEHE TGP Ao € Cac o gag

agg cgc ggc cct cag ccc tgg cac 434 Asp Val Hs Hs Leu Hs Ala GQu
Arg A 09 yyPro dn Pro Trp H's 40 45 50 gcc gcc ctg cca agc agc cct
gcc ceglizgeg@scca gcc acc cag gag gcc 482 Ala Ala Leu Pro Ser Ser Pro
Al a Pr2y2Al &RPr o a Thr dn Qu Ala 55 60 65 ccc agg cct gcc agc agc
ctg a@%}%cé”c‘éc&“ g tgc ggc gtg cct gat 530 Pro Arg Pro Ala 5er 5er
Leu AegoPro Pro Arg c Gy va Pro Asp 70 75 80 ccc tcc gat g 9c ctg

agc ge&23€g e%canpto § é&d‘log id ga 78 Pro Ser p Gy Leu
Ser Ala Ar N &Ag&%@gﬁ? 23a %g‘gg’%t%h'ﬂﬂb gc acc ttc
acc gac gtg agc agc t gag ggc cag gcc gcc 626 Ay Thr Phe
Thr se400AS|31VaI Ser Ser Tyr Leu Au Ay @n Ala Ala

His Ala Glu Gly Thr phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 _ 15
GIn Ala Ala tys Glu Phe ITe Ala Trp Leu val Lys Gly Arg Gly Arg
20 25 30
Arg Asp Phe Pro Glu Glu val Ala Ile val Glu Glu Leu Gly Arg Arg
35 40 45
His Ala Asp Gly Ser phe ggr Asp Glu Met Asn ggr Ile Leu Asp Asn
50

Leu Ala Ala Arg Asp Phe Ile Asn Trp Leu Ile Gln Thr Lys Ile Thr
65 70 75 80

Asp Arg Lys

<210> 12

<211> 46

<212> PRT

<213> Artificial

<220>

<223> Description of sequence: SEQ ID No: 12, GLP-1(7-37) Tinked
without any Tlinker sequence via its C- terminus to human IP2
(see description p. 36)

<400> 12
His Ala Glu Gly Thr Phe Thr Ser Asp val Ser ser Tyr Leu Glu Gly
1 5 10 15

“G1n Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Arg
20 25 30

Arg Asp Phe Pro Glu Glu val Ala fle val Glu Glu Leu Gly
35 40 45

<210> 13
<211> 815
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105 110 115 aag gag ttc atc gcc tgg ctg gtg aag ggc agg ggc cgc agg
gac ttc 674 Lys AU Phe Ile Ala Trp Leu Val Lys Gy Arg Ay Arg Arg
Asp Phe 120 125 130 cct gag gag gtg gcc atc gtg gag gag ctg ggc cgg
cga cac gcc gac 722 Pro u GQu Val Alalle Vval AU AU LeU Gy Arg
Arg His Ala ASP 135 140 145 ggc agc ttc agc gac gag atg aac acc atc
ctg gac awo067p3g@c gcg 770 Gy Ser Phe ser Asp G u Metr/BABmodfiwk| e
Leu Asp Asn Leu Ala Ala 150 155 160 cgc tga tatc 780 Arg 165 <210>
18 <211>.720 <212> DNA <213> Artificial <220; <223> Description
of sequence: DNA sequence of the construct according to Fig. 11,
(see description p. 39); <400sr0t800g@t.atzscacc at ggcccccg ccgcect ggct
gaggﬁg ccﬁﬁggﬁg%:aqaggg ccctgectgec 60 acccatgcetg ctgcetgcetge tgcagecccc
acctc ,tgAgcccgggccc tgcccccggt 120 gagtgcccge cactcgecgt
ccgctepi-cg ctgagggggc gccgggcacg cgggctgggc 180 ccagcggcegt
atccgéé%gc‘;ﬁéﬁfag@%ac;%gsgfgqé% AR AOEER L gc 240,
~ cat gt gCCgaeky B ot L 145, (sbd Westnt JriBi CLIGSCAC acagt ggget  gggat t gcac 300
gtgtgtttgc tgacaggcca catctctaac tgtgggccat gtggacctta ggcctgacca 360
gacc% Atg tcttcctect tcccaggacg tgcaccacct gcacgccgag aggcgeggec 420
ctca gﬁt gpgCacgccgec ctgccaagca gccctgeccc tgeccccagecc acccaggagg 480
cccceagycc(itlyccapeage ct gaggccac ccaggtgcgg cgtgectgat ccctccgatg 540
gcct gggege tcggaat cgg cagaagaggc acgccgaggg caccttcacc tccgacgtga 600
Sei tej3{]l WRs2007/ 039140 PCT/ EP2006/ 009226 B107P001WD. ST25 gcagct acct
ggagg@ezag(3gtrgli@agg agttcatcgc ctggctggtg aagggcaggg 660

acggc<q&t ;gcagcgacgag at gaacacca tcctggacaa cctggccgecg cgctgatatc 720

<210%a tlatg /g® cec gee gec tgg ctg agg age gec goc gec agy 49
Met Ala Pro Ala §1a Trp Leu Arg Ser ?%a Ala Ala Arg
1

gec ctg ctg cca ccc atg ctg ctg ctg ctg ctg cag ccc cca cct ctg 97
Ala Leu Leu Pro Pro Met Leu Leu Leu Leu Leu GIn Prc Pro Pro Leu

15 20 25
Ctg gCC €gg gec ctg ccC cCg gtgagtgcce gecactcgoce gtocgotoct 148
Leu Ala Arg Ala Leu Pro Pro
30 35
cgctgagugy gcgcogggca cgegggetgyg gcccagegge gtatcoggac gocaagaaac 208
cagagagcca gecagatgcc aaagggccct gecatgtgoe ggtgecccttt cectctccat 268

ttgcectygee acacagtggy ctggggttge acgtgtgttt goetgacagge cacatctcta 328

actgtgggec atgtggacct taggcectgac cagaccctca tgtcttccte cttcoccag 386
gac gtg cac cac ctg cac gcc gag agg cgc g?c CCct cag ccc tgg cac 434
Asp val His His Leu His Ala Gilu Arg Arg Gly Pro Gln Pro Trp His
40 45 50
gce gec ctg cca age age cct gecc cct goe <ca goc acc cag gag goc 482
Ala Ala Leu Pro Ser Ser Pro Ala Pro Ala Pro Ala Thr Gln Glu Ala
55 60 65
CCC agg cct gcc age age ctg agg cca ccc agg tgc g?c gtg cct gat 530
Pro Arg Pro Ala Ser Ser Leu Arg Pro Pro Arg Cys Gly val Pro Asp
70 75 80
¢ee tce gat g?c ctg agc gct ¢gg aat cgg cag aag agg cac gcc gag 578
Pro Ser Asp Gly Leu Ser Ala Arg Ash Arg GlIn Lys Arg His Ala Glu
85 90 95 100
g?c acc ttc acc tcc gac gty agc agc tac ctg gag g?c cag gcc gec 626
Gly Thr phe Thr Ser Asp val Ser Sar Tyr Leu Glu Gly Gln Ala Ala
105 110 115
aag gag ttc atc gcc tgg Cctg gty aag g?c aqg g?c cgc agg gac ttc 674
Lys Glu Phe Ile Ala Trp Leu Vval Lys Gly Arg Gly Arg Arg Asp Phe
120 125 130
cct gag gag gtg gcc atc gtg gag gag ctg g?c Cgg cga cac gcc gag 722
Pro Giu Glu val Ala Ile va E}g Glu Leu Gly Arg izg His Ala Glu
135

g gcc dacc 770

gac acc ttc acc tcc gac gtg age agc tac ctg gag g?c ca
G?y Gly GIn Ala Ala

Thr Phe Thr ser Asp val Ser Ser Tyr Leu Glu
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<220> <223> Description of sequence: DNA
transl ated peptide according to Fig.
Im, (see description p. 39, 40); <220> <221> CDS <222> (11)..(118)
<220> <221> CDS <222> (387)..(710) <400> 19 gatatccacc atg gcc ccc
gcc gcc tgg ctg agg agc gcc gcc gcc agg 49 Met Ala Pro Ala Ala Trp
Leu Arg SewoAb@osdiagAla Arg 1 5 10 gcc ctg ctg cca ccc aEgrsiods otk
ctg ctg ctg cag ccc cca cct ctg 97 Ala Leu Leu Pro Pro Met Leu Leu
Leu Leu Leu G n Pro Pro Pro Leu 15 20 25 ctg gcc cgg gcc ctg ccc ccg
gt gagt gccc gccactcgcc gtccgetcct 148 Leu Ala Arg Ala Leu Pro Pro 30
35 cgctgagggg gcgccgggca cgcgogmyemigseesgcgge gt at ccggac gccaagaaac
208 cagaffhgcca gccagat g6t aaagggccct dééat gt gcc ggtgeccttt

ccctc t acgt gt gt
gct gaéf%gﬁu? ggﬁ%ﬁ: %g%%gg va m?% e g%ﬁg%ggagté t taggcct gtggs
cagacé@ica tgtcttcctd’®ttcccag 386 1@&0 gtg cac cac ctg cac gcc gag

<212> DNA <213> Artificial
sequence and sequence of the

agg cgc ggc cct cag ccc tgg cac 434 ASP Val His Hs LeUHs Ala Qu
Arg Acgiod yaPro G n Pro Trp His 40 45 50 gcc gcc ctg cca agc agc cct
gcc ceftllgcélizca gcc acc cag gag gcc 482 Ala Ala Leu Pro Ser Ser Pro
Al a Pfﬁgbl arﬁrfq)céha Thr GI n G u Ala 55 60 65 ccc agg cct gcc agc agce
ctg agg cca ccc agg t gtg cct gat 530 Pro Arg Pro Ala Ser Ser
Leu AF ro Pr o g 8Qﬂ_cc;cc‘_itcc‘Jh at ggc ctg
age g oBessir gt o @ﬁggg{é Es%g;g& oG S THASEIRE Ay Len
Ser r Asnh Arg G s Arg Ala Gu 85 90 95 100

<400> 14

gatatccacc atggccoccg ccgoctgget gaggagegee gecgecagyg ccctgetgee 60

acccatgetyg ctgetgctge tgcageccce acctetgotg goecgggece tgececeggt 120

gagtgccecge cactegecgt ccgetccteg ctgaggggge gecgggcacg cgggetggyac 180

ccagcggegt atccggacge caagaaacca gagagccage cagatgccaa agggocctge 240

catgtgccgg tgecctttee ctetecattt gocctgccac acagtggget ggggttgeac 300

gtgtgtttge tgacaggcca catctctaac tgtgggeccat gtggacctta ggectgacca 360

gaccctcatg tettectect toccaggacg tgcaccacct gecacgecgag aggegeggec 420

ctcagccctg geacgecgec ctgccaagca gecctgocce tgecccagec acccaggagg 480

¢ccccaggee tgccagcage ctgaggecac ccaﬁgtgcgg cgtgectgat ccctecgatg 340

gcctgagege tcggaatcgg cagaagaggc acgccgaggy caccttcace tccgacgiga 600

gcagctacct ggagggccag gecgcecaagg agttcatcge ctggctggtg aagggcagga 660

gccgcaggga cttccctgag gaggtggeca tcgtggagga gotgggecgg cgacacgecg 720

agggcacctt cacctccgac gtgageaget acctggaggg ccaggcecgec aaggagttca 780

tcgectggct ggtgaagggc aggggctgag cgege 815

<210> 15

<211> B34

<212> DNA

<213> Artificial

<220>

<223> Description of sequence: ONA sequence and sequence of the

translated peptide according to the construct Fig. 1lh, (see
description p. 38);

<220>

<221> DS

<222> (11)..(118)

<220>

<221> (DS

<222> (387)..(821)

<400> 15

49

gatatccacc atg gcc ccc goc goc tgg ctg agg age gcc gec gec agg
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gc
ady
110
ttc
Phe.
125
Pro
716
sequ
desc
gagg
acct
ccgc
atcc
catg
gt gt
gacc
ctca
cccc
gcct
gcag
gccg
<210
Desc

acc ttc acc tcc gac gt9 agc agc tac ctg gag ggc cag gcc gcc 626
Thr Phe Thr Ser Asp Val ser Ser Tyr Leu Qu Ay G n Ala Ala 105
115 aag gag ttc atc gcc tgg ctg gtg aag ggc agg ggc cgc agg gac
674 Lys Qu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay Arg Arg Asp
Seite 11 WD 2007/039140 PCT/ EP2006/ 009226 BI 07P001WD. ST25 120
130 woi20grg9gag gtg gcc atc gtg gag gag ctg ggc t pargEyogenIrzho
GQu du Val Alalle val Qu Qu Feu Gy 135 140 <210> 20 <211>
<212> DNA <213> Artificial <220> <223> Description of
ence: DNA sequence of the construct according to Fig. 1m (see
ription p. 40); <400> 20 gﬂﬂamnﬂmsmnatg%cccccg ccgcct ggcet
agegee gdiegodadyg Becigctgceeuetyd %(Ec%ét‘b@t@ac@'@ct gct gc tgcagecccc
ctgctg gcetcgggecc tgccecceggt 120 gagt gcccge cactcgecegt
tgectceg cty gagggggeg g dugcagotg qggaiaggge k8Cctouggeggct
daadge Leadgakae dat %@é@éé&@d—%é@ﬁt‘ﬂ&d’éa PE8JEedetgc 240
tgccgg tgeccctttce ctcectccattt geccct'gccac acagtggget ggggttgcac 300
gitgtgqc cdggaxagys cac cay cirgdgaccct gAcggyesattguggacct t a gdgdet gacca 360
ey Arerledee Ao t*e@caggacy tgcaccacct gcacgccgag aggcgcggec 420
cctg gcacgccgcC ctgccaagca gccctgeccc tgccccagecc acccaggagg 480
GaggRgydn OB g aguagC caiggalge gaccagoag gitguggoargéayedagat ca@8ccgat g 540

e AR i SRR B R R EE BRH L 280cag00 660
aamagccctl dca Cait gy CpagIttgg Acat gt gt g;}_awagggf:caggmgaa gé@&gc 716
> < > > < >

N AR e S F

¢
|
gac gtg cac cac ctg cac gec gag agg cgc g?c cct cag ccc tgg cac
Asp val His Hgs Leu His Ala Glu Qgg Arg Gly Pro GIn an Trp His
4

gee gec ctg €ca age age cct gcc cct gec €ca goc acc cag gag gcc 482
Ala Ala Egu Pro Ser Ser Pro Ala Pro Ala Pro Ala g?r GIn Glu Ala
60

CCC agg €ct gcc age agec ctg agg cca ccc agg tgc g?c gtg cct gat 530
Pro 959 Pro Ala Ser Ser %eu Arg Pro Pro Arg g%s Gly val Pro Asp
5

ccc tcc gat gge ctg age get cgg aat cgg cag aag agg cac gcc gag 578
ggo ser Asp Gly Leu ggr Ala Arg Asn Arg g;n Lys Arg His Ala ggg

g?c acc ttc acc tcc gac gtg agc age tac ctg gag g?c cag gcc gee 626
Gly Thr phe Thr ser Asp val ser ser Tyr Leu Glu Gly GIn Ala Ala
105 110 115
aag gag ttc atc gcc tgg ctg gtg aag g?c agg g?c cgc agg gac ttc 674
Gly Gly

Lys Glu Phe Ile Ala Trp Leu val Lys Arg Arg Arg Asp Phe
120 125 130

cct gag gag gtg gcc atc gtg gag gag ctg g?c €gg cga cac gcc gac 722
Pro Glu g;g val Ala Ile va glg Glu Leu Gly Arg ng His Ala Asp

g?c agc ttc agc gac gag atg aac acc atc ¢tg gac aac ctg gcc gcg 770
Gly sgs Phe ser Asp Glu Met Asn Thr Ile Leu Agp Asn Leu Ala Ala
1 155 160

cgec gac ttc atc aac tgg ctg atc cag acc aag atc acc gat cgg aag 818
Arg Asp Phe Ile Asp Trp Leu Xle GIn Thr Lys Ile Thr Asp Arg Lys
165 170 175 180

tga gcgcgetgat atc 834

<210> 16
<211> 834
<212> DNA
<213> Artificial

<220>
<223> Description of sequence: DNA sequence of the construct according
to Fig. 1lh, (see description p. 38);

<400> 16
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<400> 21 Hs Gy Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Feu Qu
Gy 151015 dn Ala Ala Lys Qu Phe Ile Ala Trp Feu Val Lys Gy
Arg Ay 20 25 30 <210> 22 <211> 10 <212> PRT <213> Artificial
<220> <223> Description of sequence: artificial, (see description p.
40); Seite 12 WO 2007/039140 PCT/ EP2006/ 009226 BI 07PO01W). ST25
<400> 22 Awo20673fmp Phe Pro Qu Gu Val Ala Ile 1 5 18cTsEifsende
<211> 14 <212> PRT <213> Artificial <220> <223> Description of
sequence: artificial, (see description p. 40); <400> 23 Arg Arg Asp
Phe Pro Gu Qu Val Alalle Val Qu GQu Leu 15 10 <210> 24 <211>
14 <212> PRT <213> Artifici akrovdétwo.s¥®23> Description of sequence:
arti f oetagkcact FFEIWESTr FIUICE TR JagRYCICC YLOUsaQUy PICHIAREC Asp 6Phe Pro

G u Gt Yoderd! Agbigeedd Ay hete Uek@loerd RodflocctiecdBor 21l <212>

gagtgeecge cactcgecgt ccgetocteg ctgaggggge gecaggcacg cgggetgggce 180

ccageggegt atccggacgc caagaaacca gagagccagc cagatgccaa agggecctge 240

catgtgccgy tgccctttee ctctccattt goectgecac acagtggget ggggttgcac 300

gtgtgtttgc tgacaggeca catctctaac tgtgggecat gtggacctta ggoctgacca 360

gaccctcatg tcttectocct teccaggacg tgcaccacct gcacgccgag aggegegacc 420

ctcageccotg geacgecgee ctgccaagca geoctgocce tgeeccagee acccagygagy 480

cccecaggee tgocagcage ctgaggecac ccaggtgegg cgtgectgat ccctecgaty 540

gcctgagcge tcggaatcgg cagaagaggc acgccgaggg caccttcace tccgacgtga 600

gcagctacct ggagggecag gccgccaagg agrtcatcgc ctggctggtg aagggcagdg 660

gccgcaggga cttccctgag gaggtggcca tcgtggagga getgggccgg cgacacgecg 720

acggcagctt cagcgacgag atgaacacca tcctggacaa cctggocgog cgegacttea 780

tcaactggct gatccagacc aagatcaccg atcggaagtg agcgcgctga tatc 834

<210> 17

<211> 780

<212> DNA

<213> Artificial

<220>

<223> Description of sequence: DNA sequence sequence and transiated

peptide sequence of the construct according to Fig. 11,
(see description p. 35, 38);

<220>

<221> DS

<222> (11)..(118)

<220>

<221> DS

<222> (387)..(776)

<400> 17

gatatccacc atg gcc Ccc goc gocc tgg C€tg agg age goc goc goc agg 49

Met Ala Pro Ala Ala Trp Leu Arg Ser Ala Ala Ala Arg
1 5 10
gcec ctg ctg cca ccc atg ctg ctg ctg ctyg ¢ty cag CCC c¢ca cct ctg 97
Ala Leu Leu Pro Pro Met Leu Leu Leu Leu Leu Gln Pro Pro Pro Leu
15 20 25

¢ty gec g gec ctg o ccg gtgagtgece goccactcgoe gtecgetect 148

Leu Ala Arg Ala Leu Pro Pro

30 35

cgctgagggg gcgocgggea cgegggetgg geccagegge gtatccggac gocaagaaac 208

cagagagcca gecagatgoc aaagggccct gccatgtgcc ggtgoccttt ccctctccat 268

ttgccctgec acacagtggg ctggggttge acgtgtgttt gctgacagge cacatctcta 328
386

actgtgggce atgtggacct taggectgac cagaccctca tgtcttocte cttoocag
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<213> Artificial <220> <223> Description of sequence: parti al
sequence derived froml|P2 <400> 25 Asp Phe Pro Qu GQu val Ala 1 5
<210> 26 <211> 10 <212> PRT <213> Artificial <220> <223>
Description of sequence: sequence derived from SEQ ID NGO 22,
wherein the first two al ani nes have been replaced by two arginines
<400> 26 Woai/e9ABP he Pro Qu Gu Val Ala Ile 1 5 1BCTAERWO0@26

<211> 14 <212> PRT Seite 13 WD 2007/039140 PCT/ EP2006/ 009226
s107P001wo. 5T25 <213> Artificial <220> <223> Description of
sequence: sequence derived from SEQ ID NO 23, wherein the first two

al ani nes have been repl aced byI7aiwasgini nes <400> 27 Ala Ala Asp
Phe Pro Vi I u Leuy 10 <21 28 <211>
1 G dedtiaideidordh S haledliiie on B coquence

sequence derivd®d from SEQ I DARC 24, whereii® the first two al ani nes
have heen " &h!@%alc Wc o gec cet

cagaagaggc

Seite 10

gcc €ca gee acc cag gag gcc 482

Ala Ala Leu Pro Ser Ser Pro Ala Pro Ala pPro Ala Thr GIn Glu Ala
55 60 65
ccc agg cct gec age age ctg agy cca ccc agg tgc g?c gtg ¢ct gat 530
Pro Arg Pro Ala Ser Ser Leu Arg Pro Pro Arg Cys Gly val Pro Asp
70 75 80
cce tec gat g%c Ctg agc get cgg aat ¢gg cag aag agg cac gocc gag 578
Pro Ser Asp Gly Leu Ser Ala Arg Asn Arg Gln Lys Arg His Ala Glu
85 90 95 100
g?c acc ttc acc tcc gac gtg age age tac ctg gag g?c cag gcc gece 626
Gly Thr phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly GIn Ala Ala
105 110 115
aag gag ttc atc gcc tgg ctg gtg aag g?c agg g?c cgc agg gac ttc 674
Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly Arg Arg Asp Phe
120 125 130
cct gag gag gt? gce atc gtg gag gag ctg g?c €gg cga cac gcc gac 722
Pro Glu Glu val Ala Ile val Glu Glu Leu Gly Arg Arg His Ala Asp
135 140 145
g?c agc tic age gac gag atg aac acc atc ctg gac aac ctg gcc geg 770
Gly Ser Phe Ser Asp Glu Met Asn Thr Ile Leu Asp Asn Leu Ala Ala
150 155 160
cgc tga tatc 780
Arg
165
<210> 18
<211> 720
<212> DNA
<213> Artificial
<220> ' .
<223> Description of seguencg: DNA sequence of the construct according
to Fig. 11, (see description p. 39);

<400> 18
gatatccacc atggcccccg ccgectggoet gaggagogoc googocaggy coctgotgec 60
acccatgetg ctgetgetge tgcageccce acctetgety gocegggece tgecceegyt 120
gagtgccege cactegecgt ccgotoctog ctgaggggge gecgggcacy cgggctggge 180
ccagegocgt atccggacgc caagaaacca gagagcecage cagatgccaa agggecctgce 240
cétgtgccgg tgccctttee ctctccattt geccctgocac acagtggact ggggttgeac 300
gtgtgtttgc tgacaggcca catctctaac tgtgggcceat gtggacctta ggcctgacca 360
gaccctcatg tcttectect teccaggacg tgcaccacct geacgecgag aggegeggec 420
ctcagecctg gcacgccgee ctgccaagca goocctgoccc tgooocagoel acccaggagy 480
cccecaggee tgocagcage ctgaggecac ccaggtgegg cgtgectgat ccctecgatg 540
gcectgagege tcggaatcag acgccgaggg caccttcacc tccgacgtga 600



ar gi ni nes <400> 28 Ala Ala ASP Phe Pro Au Qu Va
1510

A u Leu

<223> Description of sequence:

<210> 29 <211> 15

<212> PRT
sequence derived from SEQ ID NO 2,

Alalle Ala Au

<213> Artificial

<220>

wherein the first two argi nines have been replaced by two al ani nes
Gu Qu Leu Ay

<400> 29 Ala Ala Asp Phe Pro Qu Gu va
<212> PRT

15 10 15 wezddm:sQo <211> 15

<223> Description of sequence:

Ala Il e Val

<213> Artifici ab1/EBR06009226
sequence derived from SEQ I D NO 3,

wherein the first two argi nines have been replaced by two al ani nes
Ala lle Ala Qu Gu Lea dy

<210> 31 <211> 46 mEDIE00IRRRET25<213> Artificial <220>

<400> 30 Ala Ala Asp he Pro Qu du va

15 10 15

<223>9DES A 100RI9007a0Seqaeiaety AGEGHENE IS PENROgg 660

S107 PG

<210

Asp V.

<211>

<212>
<213>

<220>
<223>

<220>
<221>
<222>

<220>
221>
<222>

<400>
gatatccacc atg gcc ccc gec goc tgg ctg agg age goe gec gec agg

716
DNA

(2385

Hpcead

§er198er Tyr Leu Qu Gy

artificial

I he

_eitfg)ga

a4
<400> 3

(A SR P AR oot

Phe Thr

Description of sequence: DNA sequence and sequence of the
§5an2a§ted peptide according to Fig, Im., (see description p.
) L}

CDs
(11)..(118)

CDS
(387)..(710)

19

10

Met Ala Pro Ala Ala Trp Leu Arg Ser Ala Ala Ala Arg
1 5

gcc ctg ctg cca €CcC atg ctg ctg ctg ctg ctg cag ccc cca cct ctg
Ala Leu Leu Pra Pro Met Leu Leu Leu Leu Leu GIn Pro Pro Pro Leu

Ctg gcc cgg gec ctg ccc cog gtgagtygcce gecactegee gtecgetect
Leu Ala Arg Ala Leu ;Eo Pro

30

15

20

cgctgagggy gcgecgggea cgcgggetgg geccagegge

cagagagcca gccagatgcc aaagggccct gocatgtgec

ttgccctgee acacagtggg ctggggttgc acgtgtgttt

actgtgggcc atgtggacct taggcctgac cagaccctca

gac
AsSp

gcc
Ata

ccc
Pro

cce
Pro
85

&ty

aag
Lys

gt

gce
Ala

s
70

tcc
ser

acc
Thr

ga
ol

cac Cac ctg
val His His Leu

ctg
Leu
55

cct
Pro

gat
Asp

ttc
Phe

ttc
Phe

cca
Pro

gce
Ala

ggc
cly

acc
Thr

atc
Ile

agc
Ser

agc
ser

cta
Leu

tce
Ser
105

gcc
Ala

cac gcc gag
His Ala Glu

age
ser

agc
ser

agc
Ser
a0

gac
Asp

tgg
TFp

cct
Pro

ctg
Leu
75

gct
Ala

gt
va

cty
Lel

gce
Ala
60

agg
Arg

€gg
Arg

age
ser

gt
va

agg
APrg
45

cct
Pro

cca
Pro

aat
Asn

agc
ser

aay
Lys

cgc g?c
Arg Gly

gcc cca
Ala Pro

ccc agg
Pro Arg

cgg cag
Arg Gin
95

tac ctg
Tyr Leu
110

g?; agg g

Arg

25

49

97

148

gtatccggac gccaagaaac 208

ggtgcccttt cectctecat 268

gctgacagge cacatctcta 328

tgtcttcctc cttcecag

cct cag
Pro GlIn

gce ace
Ala Thr
65

tgc g?c
Cys Gly
80

aag agg
Lys Arg

gag ggc
Glu G?y

c cge
Gly Arg

Seite 11

cce
Pro
50

cag
Glin

gt
va

cac
His

cag
GIn

agg
Arg

tgg
Trp

gag
Glu

cct
Pro

gce
Ala

gce
Ala
115

gac
Asp

cac
His

gcc
Ala

gat
Asp

g4
Glu
100

gcce
Ala

tic

386
434

482

530

578

526

674

Phe .

Ser



151015 dn Ala Ala Lys GQu Phe Ile Ala Trp Leu Val
Gy Ala 20 25 30 Ala Asp Phe Pro Gu 3 u Val

Lys Ay Arg
Ala lle Ala Qu Gu Leu

Gy 35 40 45 <210> 32 <211> 46 <212> PRT <213> Artificial <220>
<223> Description of sequence: sequence derived from
GLP-1-1P2-fragnent (rurine) <400> 32 Hs Ala Gu Gy Thr Phe Thr ser

ASP val seomero3®ywn Leu Gu Ay 1 5 10 15 dn A a A BCTAER0G/WHGe
Ile Ala Trp Leu Val Lys Ay Arg Gy Arg 20 25 30 Arg ASP Phe Ala A U
Gu Val Alalle Ala AU Gu LeU Gly 35 40 45 <210> 33 <211> 46
<212> PRT <213> Artificial <220> <223> Description of sequence:
sequence derived from GLP-1-| PO7POEYMsHIS (nurine) <400> 33 His Al a

Au dy Thr PHE®Thr Ser Asp V&P Ser Ser Tyr ¥8u du dy 1 5 10 15
A n Alg gh) Yak g Gct Rbge Igagﬁyaﬁ %g?tﬁﬂéaﬁibcdds Ay Arg Giy Arg 20 25
e

His Gly Glu Gly Thr phe Thr Ser Asp val Ser
1 5 10

GIn Ala Ala Lys Glu Phe Ile Ala ggp Leu val

<210>
<211>
<212>
<213>

<220>
<223>

22
10
PRT

20

Artificial

Ser Tyr Leu Glu Gly
15

Lys Gly Arg Gly
30

Seite 12

Description of sequence: artificial, (see description p. 40);

30 /rg AsplAval Ala AkavaNGEu\E a Gu du Leu dy 35 40 45
<210> 34 <231> 46 <212> PA¥ <213> Artificial <220>
<210> 20
<211> 716
<212> DNA
<213> artificial
<220> L
<223> Description of sequence: DNA sequence of the construct
according to Fig. 1m, (see description p. 40);
<400> 20
gatatccacc atggcccccg ccgectggct gaggagegec gocgecaggg cocrgetgec 60
acccatgctg ctgotgotge tgcagcccece acctetgetg gococcggacce tgecccacgyt 120
gagtgcccge cactcgeegt ccgetoctcg C€tgaggggac gecgggeacg cgagotggac 180
ccagcggogt atccggacge caagaaacca gagagecagc cagatgccaa agggecctgc 240
catgtgeeqyg tgccctttec ctetccattt gocctgecac acagtgggct gggattgcac 300
gtgtgtttgc tgacaggceca catctctaac tgtgggccat gtggacctta ggcctgacca 360
gacccteatg tcttectcct teccaggacg tgcaccacct gcacgccgag aggegoggec 420
ctcagcecty geacgccgee ctgecaagea gecctgeoee tgecacagee acccaggagg 430
cceecaggec tgocagcage ctgaggecac ccaggtgogg cgtgoctgat ccctcegaty 540
gcetgagege tcegaaatcyg cagaagagge acgecgaggg caccttcacc tccgacgtga 600
gcagctacct ggagggcecag gecgecaagg agttcatcge ctgyotggtg aagggcaggg 660
gcegeaggga cttccctgag gaggtggeca tcgtggagga getgggetga gegege 716
<210> 21
<211> 31
<212> PRT
<213> Artificial
<220> L o
<223> Description of sequence: artificial, (see description p. 40);
<400> 21



Seite 15 WD 2007/ 039140 PCT/ EP2006/ 009226 B107POOLWD. ST25 <223>
Description of sequence: sequence derived from GP-1-1P2-fragnment
(murine) <400> 34 Hs Ala AQu @y Thr Phe Thr 5er Asp Val Ser ser Tyr
Leu Gu @y 151015 dn Ala Ala Lys Gu Phe Ile Ala Trp Leu Val
Lys Gy Arg Ay Ala 20 25 30 Ala Asp Ala Ala Ala Ala Val Ala lle Ala
Ala Al a LewoGhyro3®Eo40 45 <210> 35 <211> 36 <212> PRTpcr2RDw6/009226
Artificial <220> <223> Description of sequence: sequence derived
from GLP-1-1P2-fragment (nurine) <400> 35 Hs Ala Qu @y Thr Phe
Thr ser Asp Val ser Ser Tyr Leu Gu Gy 15 10 15 dn Ala Ala Lys
Gu Phe Ile Ala Trp Leu Val LysidZyiegt&8y Arg 20 25 30 Arg Asp Phe
Pro 3540022123> 36 <211> 40 <212> PRT <213> Artificial <220> <223>
Descriypt i erived from G.P-1-1P2-fragnment
(rmuri ﬁg% Agd;o"%g P%%%ﬂ?;&?@ GE%%%?%&%M Phe Thr Ser Asp Val Ser Ser Tyr
Leu u @y 151015 dn Ala Ala Lys Au Phe Ile Ala Trp Leu Va
Lys Gy;p&rg3d@y Arg 20 25 30

<211> 14
<212> PRT
<213> Artificial

<220> :
«223> Description of sequence: artificial, (see description p. 40);

<400> 23
irg Arg Asp Phe gro Glu Glu val Ala ige val Glu Glu Leu

<210> 24

<211> 14

<212> PRT

<213> Artificial

<220> ,
<223> Description of sequence: artificial, (see description p. 40);

<400> 24
irg Arg Asp Phe Ero Glu GTu val Ala Ile Ala Glu Glu Leu

<210> 25
<211> 7

<212> PRT

<213> Artificial

<220>
<223> Description of sequence: partial sequence derived from IP2

<400> 25
Qsp Phe Prao Glu g]u val Ala

<210> 26

<211> 10

<212> PRT

<213> Artificial

<220
<223> Description of sequence; sequence derived from SEQ ID NO: 22,
wherein the first two alanines have been replaced by two

arginines
<400> 26
Ala ala Asp phe pro Glu Glu val ala Ile
1 5 10

<210> 27
<211> 14
<212> PRT
Seite 13



Arg Asp Phe Pro Gu Gu Val Ala 35 40 <210> 37 <211> 51 <212> PRT
<213> Artificial Seite 16 WO 2007/ 039140 PCT/ EP2006/ 009226
B107POOLWD. ST25 <220> <223> Description of sequence: seguence
derived from GLP-1-1P2-fragnent (nurine) <400> 37 Hs Ala u Gy
Thr Phe Thr Ser ASP Val Ser ser Tyr Leu Qu dy 15 10 15 dn A a
Al a Lys Gwvo Zbosbide Ala Trp Leu Val Lys Ay Arg Ay Ar§CREPRS/BO226Ar g
Asp Phe Pro Qu GQu Val Alalle Ala Qu GQu Leu Ay Arg Arg 35 40 45
Hs Ala CS 50 <210> 38 <211> 46 <212> PRT <213> Artificial

<220> <223> Description of sequence: sequence derived from
AP-1-1P2-fragment (human) <A0U080@8044185 Ala Qu Ay Thr Phe Thr Ser
Asp VELPSedrt&Eiciahy ey Qu @y 1510 15 dn Ala Ala Lys G u Phe
Il e Abag.Trp Leu Val Lys Ay Arg Gy Ala 20 25 30 Ala Asp Phe Pro Qu

d u V&R3-Al eestrigtidal ofGlsequ@m:Ls@aw{Eﬁg degtyed Frad SECZOONO: 33, <211> 46
<212> PRT grggﬁjiﬂeghe first two alanines have been replaced by two

<400> 27
Ala Ala Asp phe Pro Glu Glu val Ala {&e val Glu Glu Leu
1 5

<210> 28

<211> 14

<212> PRT

<213> Artificial

<220>

<223> Description of sequence: sequence derived from SEQ ID NO: 24,
wherein the first two alanines have been replaced by two
arginines

<400> 28

Ala Ala asp Phe gro Glu G1lu val Ala Ile Ala Glu Glu Leu
1

<210> 29

<211> 15

<212> PRT

<213> Artificial

<220>

<223> Description of sequence: sequence derived from SEQ ID NO: 2,
wherein the first two arginines have been replaced by two
alanines

<400> 29
§1a Ala Asp Phe Ero Glu ¢1u val Ala 1le val Glu Glu Leu ggy

<210> 30

<211> 15

<212> PRT

<213> Artificial

<220>

<223> Description of sequence: sequence derived from SEQ ID NO: 3,
wherein the first two arginines have been replaced by two
alanines

<400> 30

‘Ala Ala asp Phe Pro Glu Glu val Ala Ile Ala Glu Glu Leu Gly
1 5 10 15

<210> 31

<211> 46

<212> PRT

<213> Artificial

<220>
<223> Description of sequence: sequence derived from GLP-1-IP2-fragment

Seite 14



<213> Artificial <220> <223> Description of sequence: seguence
derived from GLP-1-1P2-fragnment (human) <400> 39 Hs Ala Gu Gy Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 15 10 15 d@n Ala Ala
Lys Gu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay Arg 20 25 30 Arg Asp
Phe Ala Gu GQu val Alalle Val Qu Qu Leu Ay 35 40 45 Seite 17 WO
2007/ 0391490 R6ekiER4H06/ 009226 s107P00IWO. ST25 <210> 4PctFipdess/dPd226
<212> PRT <213> Artificial <220> <223> Description of sequence:
sequence derived from GLP-1-1P2-fragnent (hunman) <400> 40 His Al a
GQu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy 1 5 10 15
An Ala Ala Lys Qu Phe Ile Al grofpgpikegrmal Lys Ay Arg Ay Arg 20 25
30 Arg Asgmudiaeldla Ala Ala Val Ala lle Val Qu GQu Leu Ay 35 40 45
<210><ﬁf0>< }1> 46 <212> PRT <213> Artificial <220> <223>
Description of sequence: sequence derived from GP-1-iP2-fragnent
(humahl)s A%0GM 4ly Fhis Pi¢ ghdsar Gsy VihrsePhser‘myr lSerGTAsqiyVal ser ser Tyr
Leu Gtu Gy 1 5 %0 15

Gln Ala ala 5%5 Glu Phe Ile Ala ;rp Leu val Lys Gly ggg Gly Ala
5

Ala asp phe Pro Glu Glu val Ala ITe Ala Glu Glu Leu Gly
35 40 45

<210> 32

<211> 46

<212> PRT

<213> Artificial

<220>

<223> Description of sequence: sequence derived from GLP-1-IP2-fragment
(murine)

<400> 32

His Ala Glu Gly Thr phe Thr Ser aAsp val Ser Ser Tyr Leu Glu Gly
i 5 10 15
GIn Ala Ala Lys Glu Phe ITe Ala Trp Leu val Lys Gly Arg Gly Arg
20 25 30
Arg Asp phe Ata Glu GTu val Ala Ile Ala Glu Glu Leu Gly
35 40 45

<210> 33

<211> 46

<212> PRT

<213> Artificial

<220>

<223> Description of sequence: sequence derived from GLP-1-IP2-fragment
(murine)

<400> 33

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Arg
20 25 30
Arg Asp Ala Ala Ala Ala val Ala Ile Ala Glu Glu Leu Gly
35 40 45

<210> 34

<211> 46

<212> PRT

<213> Artificial

<220>
Seite 15



Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay Ala 20 25
30 Ala ASP Ala Ala Ala Ala Val Ala lle Val Ala Ala Leu Ay 35 40 45
<210> 42 <211> 51 <212> PRT <213> Artificial <220> <223>
Description of sequence: sequence derived from GP-1-1P2-fragnment
(human) <400> 42 His Ala Au Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr
Leu Au Gwp20diBk® 15 A n Ala Ala Lys @ u Phe Il e A acTEp20beeoysl
Lys Ay Arg Ay Arg 20 25 30 Arg Asp Phe Pro Qu Gu Val Ala Ile Val
Gu Qu Leu Ay Arg Arg 35 40 45 Seite 18 WD 2007/039140

PCT/ EP2006/ 009226 B107P001WD. ST25 His Ala Cys 50 <210> 43 <211>
31 <212> PRT  <213> Artifici eto7retdd@=312223> Description of sequence:
sequere® a%eéérr‘cﬂ % 2fosqagenagh ssequence dseiwed dset Ft-iloif2-fragment <220>
<221> m sc_"'I”EH'F re <222> (31)..(31) <223> xaa = NH2, when sequence
is GRed(73436) am de, or xaa = Ay-OH, when sequence is GP-1(7-37)
f;nudeiaié(a)gﬁui@?ig%g P’%‘I%arhgslérGAsx \{%tl]rselr?hs%r-l}m Lseﬁr({;ﬁsayval Ser Ser Ty

GIn Ala Ala IZ_%S Glu pPhe Ile Ala Trp Leu val Lys Gly ;3\69 Gly Ala

Ala Asp Ala Ala Ala Ala val Ala Ile Ala Ala Ala Leu Gly
35 40 45

<210> 35

<211> 36

<212> PRT

<213> Artificial

<220> :

<223> Description of sequence: sequence derived from GLP-1-IP2-fragment
{murine)

<400> 35

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 i5
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Arg
20 25 30
Arg Asp Phe Pro
35

<210> 36
<211> 40
<212> PRT
<213> Artificial

<220>

<223> Description of sequence: sequence derived from GLP-1-IP2-fragment
(murine)

<400> 36

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Vval Lys Gly Arg Gly Arg
20 25 30
Arg Asp Phe Pro Glu Glu val Ala
35 40

<210> 37

<211> 51

<212»> PRT
<213> Artificial

Seite 16



Gn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Gy Arg xaa 20 25 30
<210> 44 <211> 31 <212> PRT <213> Artificial <220> <223>
Description of sequence: sequence according to formula (I11) (see
description, p. 13) <220> <221> misc_feature <222> (1)..(1) <223>
xaa i s L-histidine, D histidine, desam no-histidine,

2- am no- hiwbiz0b7m89148- hydr oxy- hi sti di ne, honohi stidi ne, PCT/EP2006/009226
N-acetyl - histidine, a-fluoronethyl-histidine, a-nethyl-histidine,
3-pyridylal ani ne, 2-pyridylal anine or 4-pyridylal ani ne; <220> <221>
msc_feature <222> (2)..(2) <223> Xaa is Ala, Ay, Val, Leu, Ile,
Lys, or Aib; <220> <221> m scpifogedoane sT23222> (2) .(2) <223> Xaa is

alternggfvel 1 ami cIo (ogéh) %rbo %|IC aci & 5

ani noé FoQﬁ '“85r F?E ot il e =Vl év@lﬂﬁbﬁﬂ7 yrredrbxyl i ¢
acid, (1- anlnocyclohexyl) carboxylic acid, (1-am nocycloheptyl)

car box4%c 3&ci d, or (1-am nocyclooctyl) carboxylic acid, <220> <221>

m sc Lﬁ@kﬂ{éhj5%2¥ﬁ~@%Q%hr%éphsﬁ%éﬁ%eﬁ%@rﬁg %L(ﬁﬁcﬁfu’ Xaa is is
Ser, Lys or Arg;” s5Seite 19 WD 20Qé/ 039140 PCT/ ERZ006/ 009226

BlO?POO&MO ST25 <220> <221> m sc_feature <222> (12)..(12) <223> xaa
IS Sek kiéSAfHFEgg'giu phe Ile Ala ;gp Leu val Lys Gly ggg Gly Arg

Arg Asp Phe pro Glu Glu val Ala Ile ala Glu Glu Leu Gly Arg Arg
35 40 45

His Ala Cys
50

<210> 38

211> 46

<212> PRT

<213> Artificial

<220>

<223> Description of seguence:; sequence derived from GLP-1-IP2-fragment
(humang

<400> 38

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Ala
20 25 30
Ala Asp Phe Pro Glu Glu val Ala Ile val Glu Glu Leu Gly
35 40 45

<210> 39

<211> 46

<212> PRT

<213> Artificial

<220>

<223> Description of sequence: sequence derived from GLP-1-IP2-fragment
(h uman?

<400> 39

His Ala Glu Gly Thr Phe Thr ser Asp val Ser Ser Tyr Leu Glu Gly

1 5 10 15

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

Arg Asp Phe Ala Glu Glu val Ala Ile val Glu Glu Leu Gly
35 - 40 45
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<220> <221> m sc_feature <222> (13)..(13) <223> Xaa is Tyr or @n
<220> <221> m sc_feature <222> (14)..(14) <223> xaa isS Leu or Met;
<220> <221> m sc_feature <222> (16)..(16) <223> xaa is Ay, Qu or
Al b; <220> <221> nmisc _feature <222> (17)..(17) <223> xaa is A@n
A u, Lys or Arg <220> <221> m sc_feature <222> (19)..(19) <223>
Xaa is A 'WOR0NEP140<220> <221> misc_feature <222> (20PCT/ERDY6/I22E>
Xaa is Lys, GQu or Arg; <220> <221> msc_feature <222> (21)..(21)
<223> xaa is GQu or Leu; <220> <221> misc_feature <222> (24)..(24)
<223> xaa is Ala, Qu or Arg; <220> <221> msc_feature <222>
(27) .<.2§027)40<223> Xaa is Val oB107§@01w0.£220> <221> mi sc_feature
>
<211> 46

<212> PRT
<213> Artificial

<220>

<223> Description of sequence: sequence derived from GLP-1-IP2-fragment
(humang

<400> 40

His Ala Glu Gly Thr Phe Thr ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Arg
20 25 30
Arg Asp Ala Ala Ala Ala val Ala Ile val Glu Glu Leu Gly
35 40 45

<210> 41

<211> 46

<212> PRT

<213> Artificial

<220> . .

<223> Description of sequence: sequence derived from GLP-1-IP2-fragment
(humang

<400> 41

His Ala Glu Gly The Phe Thr Ser Asp val ser Ser Tyr Leu Glu Gly
1 5 10 15
GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Ala
20 25 30
Ala Asp Ala Ala Ala Ala val Ala ITe val Ala Ala Leu Gly
35 40 45

<210> 42

<Z11> 51

<212> PRT

<213> Artificial

<220>

<223> Description of sequence: sequence derived from GLP-1-IP2-fragment
Chuman

<400> 42

His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15
Gln Ala Ala 555 Glu Phe Ile Ala ;;p Leu val Lys Gly ggg Gly Arg

Arg aAsp Phe Pro Glu Glu val ﬁéa Ile val Glu Glu Leu Gly Arg Arg
35 45
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<222> (28)..(28) <223> xaa is Lys, GQu, Asn or Arg; <220> <221>

m sc_feature <222> (29)..(29) <223> Xaa is Ay or Alb; <220> <221>
msc _feature <222> (30)..(30) <223> xaa is Arg, Ay or Lys or amde
or absent; <220> <221> misc_feature <222> (31)..(31) Seite 20 WD
2007/ 039140 PCT/ EP2006/ 009226 B107PO01WD. ST25 <223> Xaa is Ay, Al a,
G u, Pro, wpSeo7andde or is absent; <400> 44 Xaa xaa G gefe¥obdhooiae
Thr Ser Asp Xaa Ser Xaa xaa xaa Qu xaa 1 5 10 15 Xaa Al a Xaa xaa
Xaa Phe Ile Xaa Trp Leu Xaa Xaa Xaa Xaa Xaa 20 25 30 <210> 45 <211>
31 <212> PRT <213> Artificial <220> <223> Description of sequence:
sequence according to fornul a gid7bdoiwd Se8 description, p. 13) <220>
<221> msc feature <222> (1)..(1) <223> xaa is L-histidine,

D- hi sttt “YYesam no- hi stidine, 2-anino-histidine,

- hydr oxy-'hi sti di ne, honohi sti di ne,

N-acetyl - hi stidine, a-fluoronethyl-histidine, a-nethyl-histidine,
3-pyr§§ﬁ%a@%nine, 2-pyridyl al ani ne or 4-pyridylal ani ne; <220> <221>

m sc_Lteat urpgr
<213> Artificial

<220>
<223> Description of sequence: sequence according to formula (I)

(see description, p. 1)

<220>

<221> misc_feature

<222> (31)..(31) ' .

<223> Xaa = NHZ2, when sequence is GLP-1(7-36) amide, or Xaa = Gly-OH,
when sequence is GLP-1(7-37) amide,

<400> 43
His Ala Glu Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly
1 5 10 15

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

<210> 44

<211= 31

<212> PRT

<213> Artificial

<2205 .
<223> Description of sequence: seguence according to formula (II)

(see description, p. 13)

<220>

<221> misc_feature

<222> (1)..(1)

<223> Xaa is L-histidine, D-histidine, desamine-histidine,
Z2-amino-histidine, 3-hydroxy-histidine, homohistidine,
N-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine,
3-pyridylalanine, 2-pyridylalanine or 4-pyridylalanine;

<220>

<221> misc_feature

<222> (..

<223> Xaa is Ala, Gly, val, Leu, Ile, Lys, or Aib;

<220>

<221> misc_feature

«222> (2)..(2) . .

<223> Xaa is alternatively (l-aminocyclopropyl) carboxylic acid, (1-
aminocyclobutyl) carbOX¥11c acid, (l-aminocyclopentyl) carbox¥1ic
acid, (l-aminocyclohexyl) carboxylic acid, (I-aminocycloheptyl)
carboxylic acid, or (l-aminocyclooctyl) carboxylic acid,

<220>

<221> misc_feature

<222> (10)..(10) )

<223> Xaa 1is val or Leu; Xaa is is Ser, Lys or Arg;
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<222> (2)..(2) <223> xaa is Ala, Gy, Vval, Leu, Ile, Lys or Aib;
<220> <221> m sc_feature <222> (2)..(2) <223> xaa is alternatively
(1-am nocycl opropyl ) carboxylic acid, (1- am nocyclobutyl) carboxylic
acid, (1-aminocyclopentyl) carboxylic acid, (1-am nocyclohexyl)
car boxyl ic acid, (1-aminocycloheptyl) carboxylic acid, or
(1-am nocwglzomym carboxylic acid; <220> <221> m scp{PEPIN®009%E22>
(12)..(12) <223> xaa is Ala, dvy, val, Leu, Ile, Lys or Alb; <220>
<221> msc_feature <222> (12)..(12) <223> xaa is alternatively
(1-am nocycl opropyl) carboxylic acid, (1- am nocyclobutyl) carboxylic
acid, (1-am nocyclopentyl) cashgrgdive.stzci d, (1-am nocycl ohexyl)
carb %%I C aC| (ﬂl am nocycl oheptyl) carboxylic acid, or

carboxylic acid; <220> <221> misc _feature <222>
(16) <2 3’L6)xa§2'&399rxalafs|®" ftgy, Gu or Aib; <220> <221> nmisc_feature
<222> (17). (17) <223> Xaa is Adn, Qu, Lys or Arg; <220> <221>
m sc é% e21 WD 2007/ 039140 PCT/ EP2006/ 009226
BlO7RQ®ZLV\(11§]’2513)<222> (20)..(20) <223> Xaa is Lys, Gu or Arg;
<2202 PRanissBYT eatlit e  <222> (24)..(24) .

<220>

<221> misc_feature
<222> (14)..(14)

<223> Xaa s Leu or Met;

<220>

<221> misc_feature

<222> (16)..(16)

<223> Xaa is Gly, Glu or Aib;

<220>

<221> misc_feature

222> (17)..Q17)

<223> Xaa is Gln, Glu, Lys or Arg ;

<220>

<221> misc_feature

<222> (19)..(19)

<223> Xaa is Ala or val ;

<220>

<221> misc_feature

<222> (20),.(20)

<223> Xaa is Lys, Glu or Arg;

<220>

<221> misc_feature
<222> (21)..(21)

<223> Xaa is Glu or Leu;

<220>

<221> misc_feature

<«222> (24)..(24)

«223> Xaa is Ala, Glu or Arg;

<220>

<221> misc_feature
<222> QR7)..027)

<223> Xaa is val or Lys;

<220>

<221> misc_feature

<222> (28)..(28)

<223> Xaa is Lys, Glu, Asn or Arg;

<220>

<221> misc_feature
<222  (29)..0Q29 .
<223> Xaa is Gly or Aib;

<220>

<221> misc_feature

<222> (30)..03D)

<223> Xaa is Arg, Gly or Lys or amide or absent;

<220>
<221> misc_feature
<222> (31)..(31L
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<223> xaa is Ala, Qu or Arg; <220> <221> msc_feature <222>
(28)..(28) <223> Xaa is Lys, Gu or Arg; <220> <221> m sc_feature
<222> (29)..(29) <223> xaa is Gy or Aib; <220> <221> m sc_feature
<222> (30)..(30) <223> Xaa is Arg or Lys, amde or is absent; <220>
<221> m sc_feature <222> (31)..(31) <223> Xaa is GQy, Ala, GQu or
Lys, am dewonoizmzsagent, <400> 45 Xaa Xaa G u Ay Thr Pogrrines®Ee
Asp Val Ser Xaa Tyr Leu Qu Xaa 1 5 10 15 Xaa Ala Ala Xaa G u Phe
Ile Xaa Trp Leu Val Xaa Xaa xaa xaa 20 25 30 Seite 22 53 Cdains 1.
A fusion peptide conprising as conponent (1) N-terminally (i) GP-1
(7-37) of SEQID NG 1 or a fungigregmako.sesuence exerting the

bi ol ogiZ3al Xad fiectly. afla Glol,1Pes MK otide ohdisnaisent;lts anti - apoptotlc
aotion,Qpr lLhs neurotrophiepropertles and having at |east 80% sequence
ldentityvdth G.P-1 (7-37), or (t) a nodified GLP-1 pepiida

consi X33 ¥ap 6fu 6he ThnPhe Thicisdr $erth§en§er‘ oha fXop gk £k ixaa

Xaa7XaaB- & u- G y-grhr- Phe- 1 3

Thr Ser - Asp. Xaai 6- her - Xaal 8- Xeals- Xaa20- G uXea22- Xaa23- Al a- Xaa25- Xaa26
- Xaa2¥aapPhks- Kaaexaee BOPheriTpe KaTKaeBSXxa X324 XXaX35-Haas6- Xaa37, wher eby
Xaa71s Lhi stidf e, D hislldl né’ desani no- hi a®dne, 2- ami no-hist dl no,
8- hydr oxy- hi st dl ne, honohi stl di ne, Nacetyl hl atl di ne,

a-f | usdidmetthyl hl stidl ne, a-nethylhisii dine, 3-pyrldylalanine,
2- pyr indyl abghi ns or4-pyrl dyl al ani na; Xaa8ls Ala, @y, Val, Lou, Us.
Lys, 4A1B; adrifidiadc- ycl opropyq carboxylic acid, (1-am nooyol ohutyi)
car bog%[gg acid, (1l-am nacyciopentyi) carboxyilc acid, (1-am -

£

hocyc _xxés)cr%bpwlJeaué%eéadsecf&am&gpmboéaemﬁwa eAirhoxyl I ¢ acid,

or (1-am nosaecdsaoiptlign,car bixyl l o acid; Xeal6 Is Valor Lou; XaalSis
Ser, Lys orArg; Xaal9ls Tyr or G n ; Xaa20ls Leo or Mel; Xaa22ls Qdvy,
G u ofpAl b, Xaa23 Is Gn, Mr, Lys or Arg 1 Xaa25 is Ala orVal;

Xaa28tx1t yejscFaatore Arg; Xea27ls G u or Lau; Xaa30
222> (1)..(D) . L
<223> Xaa js L-histidine, b-histidine, desamino-histidine,
2-amino-histidine, -hydroxy-histidine, homohistidine,
N-acetyl-histidine, a-fluoromethyl-histidine, a-methyl-histidine,
3-pyridylalanine, Z-pyridylalanine or 4-pyridylalanine;

<220>

<221> misc_feature

<222> (2)..(2) .
<223> Xaa is ala, Gly, val, Leu, Ile, Lys or Aib;

<220> :

<221> misc_feature

<222 (2)..(2)

<223> Xaa is alternatively (l-aminocyclopropyl) carboxylic_acid, (1-
aminocyclobutyl) carbox¥1ic acid, (il-aminocyclopentyl) carbox¥1ic
acid, (1-aminocyclohexyl) carboxylic acid, (l-aminocycloheptyl)
carboxylic acid, or (1-aminocyclooctyl) carboxylic acid;

<220>

<221> misc_feature

<222> (12)..(12)

<223> Xaa is Ala, Gly, val, Leu, Ile, Lys or Aib;

<220>

<221> misc_feature

<222> (12)..Q12) o

<223> Xaa is alternatively (l-aminocyclopropyl) carboxylic acid, (1-_|
aminocyclobutyl) carbox¥11c acid, (1-aminocyclopentyl) carbox¥11c
acid, (1-aminocyclohexyl) carboxylic acid, (l-aminocyclicheptyl)
carboxylic acid, or (l-aminocyclooctyl) carboxylic acid;

<220>

<221> misc_feature

<222> (16)..(16)

<223> Xaa is Gly, Glu or Aib;

<220>

<221> misc_feature

<222> (17)..(17) i

<223> Xxaa is GIn, Glu, Lys or Arg,

<220>
<221> misc_feature
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is Ala, Qu or Arg; Xaa8S Is Valor Lys: Xaa34ls Lys, A u, Asn or Arg;
XaaSS is Gy or Alb; XaaSS Is Arg, Gy or Lys or am de or absent,
Xaa37 I|s Ay, Ala, GQu, Pro, Lys, amde or is absent, and asconponent
(11) Ctermnally a peplidesequence of atleast 0 am no acids

andcont ai ni ng asequerice according to SEQ ID ND: 22 ( RRDFPEEVAI) or
a sequencwohavimgi4of | east 80% sequence identity w th BEQEPIDINDI2E2,
and awarding |Inproved resistance to DPPIV inactivation of the fusion
pepti de, whereby the N-term nus of the fusion peptide is conmponent
(1) as such ore signal peptide sequence, which Is fused via a

pr ot ease ol sava e sequence t oBXOAROONWG.6¥2H nus of conponent (1), or a
SI gnégzéﬂe QH% i p rfused w t hout the protease cl eavage
sequence I'n bét v iA"lé; N-term nus of conponent (1), or a |eader
sequefi®e, Whl ch |s fused via a protease cl eavage sequencato the
I\I—terﬁ%%ﬁu ®Bnent (1), being heterol ogous to prepngiucagon. 2.
Fusi Qa3 3;e caddigigadg@ claim 1, wherein canponent(l) is a

nodi fi ed GLP— peptlde conprising the am no acid sequence offormula
L1 7 n?(@ %g Ay ThrPheThr - Ser - Asp, Val - Ser - Xaa48

T r-L@ybG %aa23- Al a-

AI a- Xaa28- >@aui-SPh6-,|(ﬂG oa&ro- Tr p- Leu- Val Xaa34- Xaa35- Xaa36- Xaa37,

wher eLi, Xaa7 is Lhisll| dl nne, 0-hlsildfne, desam no-hlstldlae,

2- am@%hlfﬁgtddem,.—EB hydr oxyhl sti dl ne, honohl st di ne,

N- ace®¥3>- hi29) i-dt¥e, a-fl uor onot hyI hi sti- dine, a-nmethyl-hlstidine,
3- pyred af2anisngly o fﬂ)?’l dyl el ani ne or 4-pyridylatanl ne; Xaa8 is Al a,
Ay, Jai, 1 eu, | I e, Lys, Aib, (1-am nocyclopropyl) carboxylic sold,

(1 am‘Zhby ecar boxyl ¢ acid, (1-am nooycl opentyl) carboxyllc
add, 3 (2 QIhe | gmggrol;o?gldgsgn@m d, (1-am nocycl oheptyl)
car box o am nocyotooctyl) carboxylio add;: Xaala Is
orAr Xaa22|s Gy, QQu or Alb; Xaa23 Is Gn, Gu, Lys or
Arg ,<2 aiglf $ET Qu or Arg; XeasO is Ala, Gu or Arg; Xaa24 is
Lys, <23 oraaArsgmyXa:e]SS dis oSt yyspramiddopr XaebSerits Arg or Lys, am de one
absent0 71s dy, Ala, Gu or Lys, anlds or Is absent. 3. The
fusi on %ep de according to claim1, wherein conponent | Is GLP-1

(7-3 aoaaal@uxﬂflmﬁ)' phd Thifkserfﬁusn(am spepstahdle'ra@odfwlxvg to cfalm1l to 3,
wher éi n conponent® (fl) |s a pethI de sequence coltt ai ni ng a sequence
according to SEQ ID No.: 23 (RRDFPEEVAI VEEL) or SEQ I D No. 24

( RROFREBRVAIMAEERY cn a?hseiqameeTrhaAﬁu Mgl Xap Aaeagr B@% sequence | denOty
with S EQID N3s.: 23 or 24. 8. The fusion p¥tide according to any
of preceding clains f to 4, wherein conponent (ii) is a papllde
sequence containing a sequence accordingto SEQ ID

No. : 2( RRDPPEEVAI VEELG) or SEQ | D No. 3 (RRDFPEEVAI AEELG) on sequence
havi ng at | east 80% sequence ldentity with SEQID Nos: 2 or S. 6. The
f usi onpept | deaccor di ngt oanyof pr ecedi ngol ai nsl t 05, wher ei nconponent ([) a
ndconponent (11)aredirectly Ilinked or linked via a |inker sequence.

7. The fusion peptide arxbrding to Claimb5, wherein the |inker
sequence has a length of 1 to 10 ami no acids, e. The fusion peptide
according to any of clains t to 7, wherein the fusion peptide
contains a sequence according to SEQID No.! 8

( HAEGTFTSDVSSYLEGQWKEFI AW.VKGRGRRDFPEEVAI AEELG) or SEQ I D No. 12

( HAEGTFTSDVSSYLEGQAAKEFI AW.VKGRGRRDFPEEVAI VEELG) or a sequence havi ng
at | east 80% se quence identity with SEQ ID Nos.: 8 or 12.. 9.

Thef usl onpept i deaccor di ngt oanyof precedi ngcl ai ns1t 08, wher ei nt hef usl onp
epi deconr al nsanot herconponent (111) linked to the Cferm nus of
conponent (il). 10. The fusion peptide according to claim9, Werein
conmponent (1l1) conprises at |east four am no acid residues, or
conprises preferably at |least 10 am no acid residues, orcanprises
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11. The fusion peptide according to claim9 or 10, wherein conponent
(I'1l) conprises at least 4, preferably at |east 10, nore preferably
at least 20 am no acid residues of the N tennl nai sequence of GLA-2 as
I n progiucagon or of GP. 1(7-37). 12. The fusion peptide according
to any of oiains 9 to 11, wherein conpofent (I11) contains. the
sequence of SES ID Nos.:4 or 5 o0r a sequence havi ng at

| east e0%sequené®™dentity with SEQ ID Nos,: 4 ors. 13. The fusion
pepti de accord|1ngmg,‘;gp@{ygwggns@ag&mmga;hgem}rgw wherein the fusion

pepti de contains a peptlde sequence selected froma group consisting
of: SEQ ID No. s, -Q{GSMSEGFD N@E@%fiﬂ@lﬂwtﬁaqueﬁ@ entig thEgl@O!ﬂNeﬂ §4P-15¢ lesretin
sequence havi ng a%}; F"“‘S‘lﬂa}ﬁ“?’éﬁﬁ‘é B ORRIS PEPPTEES AU B Bers SOToreRysTe Idently itk
7, f0, or 11. 14, ‘ﬁmamadGLP1papudaconslsnngormeaminoacldsequemeorformu]an Xea7-XaaB-GIU-Gly-Thr-Phe-
f usi onpept i deaccor tirsghganyet-pr-a6 Baisixand e b-katd=whes. e ftab 2 pereticneo
t heam noacl dal sder Fw@p«e%aaswa%ﬁ %WEF%HMEEWHUWW-WWW@- geeagyngfistidng, 2-

chain of a natural "{3 Tsti e.
orcerboxy term na croQJ aag;.ﬂ%?ﬁi@q rﬁggﬁ Sg{s@?&éﬁﬁ%ﬁ clar}?n;%nlﬁla

of precedi ng cl ai Meecyctbi@xyil¢hsboyi exde -Anidol)@hehhShiaRycRED bri {CkainCgduIy) aes:yuaamd
cattier protein, Kl F'tDnLetu*BaiﬁTﬂSffaﬁSIfﬁerxﬁmﬂswr%- Brazpilsheu opidel; Xepnts

(1V). 16. The fusi 6’?1" A1 ?E Cg;"”re
one of the anino abAﬁ%r(;Jng:g g,gfﬁ; or s mﬂyﬁs{, E Tct 1}(axel #o 36!5%53%3
group, 17. The fusion pepllde accord| ng to claim14orl 6 wherel n the
N-term nal His re&gesdingenet(hCrepang (H.F’d“iﬂ e af‘ra§9WeW%@M"§1'HSWWW¢Wd'@t
Its NH2 terminus®Sf o %‘? %a? to %% B}f@‘gm;q““[‘“ﬁ“ 4 EH N B
hydr ophobl 0 MDi efienytnen i\%ﬁqﬁm@fm RAELH S cd kbR br S ot cdRor@pmaN s g
to any of pr ecedmerng:coteabﬂ&vaéesbqgenaﬂqthemyensrmécf«dmﬁeame:rmwedea,wmeheswltw
19. Fusion pepl | Herropee srronigeiense apppregfo Dh:gm Tend [ipag @ Jeadpr gequeee, ybich i
medi canent for u4E*RPREREST G “ARCHRIY sa porien () Leing AL RlOpouy ' ePreR B e
encodi ng a f ush0RRGREM Socddig B biskh nemtql@megaaémmsaasdﬁ&edimun&k@#rmmlamaahs
or 16. 21, A vectemrencwfn?pulalmm Xe@B-CUE T8 Poe TareSbrd spevel SO X eki Ty L eBie 8s2e-Xre 2 Bl-
22, A host cell ﬁ@f?g Brieygic %ﬁ?’@g&ﬁeﬁ W’%ﬂﬂdsdfhla‘ldh@”ﬁ'ﬁ“fﬂa-
claim20, In par rra eﬁ#l:m gﬁégﬁga lnelur aIa a,g;(i' 2? 2@1 an,
of expressing sak (1-fa:H l@acld E‘@a%g oyclup%mﬂ hox ::add,
human enbryoni c B-taﬁm:ydﬂi |1narh02ﬂqacim heptyl}cpbﬁ mlu,mg1-aﬂn bayuba@Noap@ylit &€l e
eccordi ngto any &f8 %veeeem E@Ffaﬁ‘hﬁ'"w‘t’ geatp B Glgy@luL WATRRIGYS: Gl or Arg; Xea30
ani cr o- or gani sm glf '% @]dz f‘EJﬁf’B’&%a%éthiﬁ@Fé?aé %"H‘Y%W(’f%&?sﬁﬁe"['ﬁgéms
fusion peptide Is &rnen the protein |Is recovered. 24. A
met hod of pr oducnﬁgsacapepwdedcerdmgtamrdtlﬁgcumpmmhm.m (28 dracPviriseh ani mal
cells are gr own unfduser clcc)tndklwtlonsr |1I‘tl whi ¢ t he Erotel nils ex oratsequmg
fromthe cell S rding ??gﬁNo‘rg ﬁﬁ@hﬁﬁﬁéﬁj rﬁgnp g (glgéﬁ?EEi' Igéz&ra Aﬁlencehavklg
precedi ng cl ai MBarjhasts6% seducnc@tddd 4G AR 8 AR.COT di NG charm
vector according to claim21 or a host cell according to cl a| m 22
for the manuf a&tTe esmfpepai%ng%&rrem p@@? deppel ﬁ;veégrghe%}r&%ﬁog él’%qa %%%%tgﬁ%eg
mellitus type | ; 5% %E@Eg‘
di seases orcondlggiéglg%gg%ntflcg ecft ere'%oﬁ’f Nus" a fusion peptide
according to aﬂyTh@fﬁsluWeﬂﬂﬁddoﬂ@t@hsaipl‘ﬁﬁdtribcxilr@‘tt&gwherandﬂrbtﬁrﬁeﬁ[l)@ndaﬂdpdentﬂl)are:ﬂreclly
accordi ng to cl akker @inkedgaalitstsequenceaccording to claim 21 or a host cell
accordi ngto cl ai t he, nmaguf act ur
treat ment of ‘r?lleﬁ?? % e&gﬁjeear RS (ij &8y ‘8‘?‘*&"9‘5’5 ue'(‘feggggnggﬁﬁﬂ%gﬁﬁ?ﬁmﬁ I ons
associ at ed t heg. eti®tuslad aptidh B0 to @y bt tiShsq B 7, RRph el oARAIOY BHiaMa d@entAdori o
precedi ng cl ai nsSER PQial B, (H&&ﬁﬁ@ﬂi\@fiﬂﬂmi@FIMB@BGHHE@EEUIP&:L@ PrSERAP No. 12
aveotor accordi ﬁ g;%ﬁ;%\iﬁgg%g% ‘EL"{jWHQ?%EYA'Vé%—@b?’d|3?ﬂ§e“‘ted“=‘”@9 #ilyast g0k se-
0

for the manufactﬂ’reEt or the treatnent of disorders

and di seases 0§, HOGhdepti@ASorAGHAG bipkcthgdads B2 k=0 HéiRionpepiide cantalnsanothercompanent
{lit} linked to the C-temminus of cormnponent {11},

10, The fuslon pepﬂde agcording to ¢laim 9, wherein component (11l) compiises at least four amine seid resldues, ar
comprises praferably atieast 10 amino acld reskiltes, orcamprises more prefarably at lesst 20 smino acld resldues,
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1. The fuslon peptide socording to ctaim 9 or 10, Whareln eampenent ({1} comprises at [east 4, prefaradly at lsast 16,
mose preferably at least 20 amino acld residues of the N-tenminatzeguence of GLP-2 e In proglucagen or of GLP-

¥7-37).

12. The fuslon pepiide according to any of olaims 9 to 11, whereln eomgonent {IIl) contalng the ssquence of SEQ ID
Nos.: 4 or 5 or a sequence having at least 80% soquence fdently with SEQ ID Nos: 4 or 5,

13. The fusion paplide aceording to any of claims 8 to 12, whereln the fusion peplide conlatns a peptide sequence
selected irom & group conslsting of: SEQ ID No, 6, SEQID No, 7, SEQ ID No. 10and SEQ ID Ne. 11 ora satence
having at leas! 80% sequence idenlity with SEQ 1D Nos.: 6, 7, 10, or 11.

14, The tuslon peptide aceording to any-of precedingclaims f to 13, whereln at least one of the arlne aslds 15 dervatzad
by a covalentmodificatlon of & side chaln of a naturally ecourring amine eeld, by medlficeilon of the NH; orcarboxy
tegminal groups,

5. The fuslon peplide eccording to any of preceding claims 1 1o 14, wherein the tusion peptide comprises & camier
protein, I parieular transfemin or alkumin, as component {IV).

16, The fuslon peptide acoording te clalm 14, wherein at least one of the amino aclds is derivatized by a fioyi or carbe-
irydrate group.

17. The fuslon pepiide according to elaim 14 or 16, whereln the N-temminal His resldue of GLP-1 (GLP-1 [7))is chemically
modifed at it NH2 termints and/er ek its histidyl side cheln, In parficular by & hydrophoblo molaty.

18. Method of produeing a fusfon pepide ascolling to any of precading el2ims 1 1o 17, by sofid state peptide synthosls,
: 19. Fuslon peptids according to any of preceding cleims 1 to 17 as & madicament for use In human or animal therapy.
. 20, A nuciele acld enceding a fusion peptide according to eny of preceding clalms 1 10 13 or 15,
21, A vector comprlsing a nuclele acld according to elaim 20,

22, Ahastcell comprising exogenously Introduced ONA according o olaim 20, In particular & vector according to olalm
21, belng capabla of expressing sald fusion peplide, wheraby the host cell 15 rot @ human embryonlo stem oaf,

28, Melhod for producing a fusion peplide accerding tn any of preceding olaims 1 to 13 or 16 Inwhicha mlers-organism
transfarmed fo Inclucle 4 nuclele acld encoding the fuslon peptlds Is fermented and the protein Is regoverad.

24, Amethed of produireing 2 proteln according te cleim 23 In which anlmal cells are grown under coaditlons In which
the protein 1s exparted fromthe cells,

25, Use of aiusion peptide according to any of preceditg clalms 1 to 17, a nuclelc acld according to clalm 20, avector
according to clair 21 of a host cel) ascording to clalm 22 for the manufaciure of a medicament for the freatment of
dieboetes meliitus type [ ortype I, insulin reslstznce, weight dsorders and diseases orcondillons assooiatedtherato,

26. Use of a {usion pepllde according to any of precetng olaims 1 to 17, & nuctsle acld according to clalm 20, a vector
acearding to claim 21 or a host cell ascording to etalm 22 for the meautacture of 8 medicament for the traatment of
neurodegenerative disorders and diseesas ar oonditlons assoedlated thereto,

27. Use of & fuslon paptide according to any of precading ctalms 1 10 17, & nuclsls acld according to claim 20, avector
accordlng to clalm 21 or a host cell aceording to clim 22 for the manufesturs of a medieament for the fealment of
disorders and dlseases or condilions assoclated to apoptosis,



