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2C-terminal amidated are only formed in traces by microorganisms, so that
biotechnological production as proposed in US2004/0106547 A1 can only

be effected very laboriously or cost-intensively.

As an alternative, the application describes the chemical total synthesis of
‘the peptides in question. For this a modified Merryfield synthesis is
proposed, which is however still very laborious and is associated with high
costs. Among the reasons for this are the fact that the amino acids used for
the synthesis must first be produced and purified, in order then after .
chemical modification to be used specifically in the peptide synthesis as
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reactants. At the end of the synthesis, the protective
groups nust be renoved and the target peptide or
product purified, before it can be formulated as a
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" Rebectniodoes s han- Sl Byie . 8ele el rCEl e
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C-term nal gl ycine-el ongated precursor
peptide/protein. In the process according to the

i Kvas new begndpuad thatigxendin derivaiives adlh aleterplingl geagence
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Phiinsase 7 éatﬁfm'@aFg Voing, feeidhes At deChaniFPd, ¢ supstrates
tgumri@&igw w@nm@ pAdl due, wherein the final Cterm nal
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particular of such amidated peptides as are described in U82004/0106547
A1, whereby the desired product can be prepared by a single enzymatic
step from its C-terminal glycine-elongated precursor peptide/protein.

In the process according to the invention, biologically active peptides are
produced which contain one or more basic amino acids, preferably lysine,
histidine and/or arginine residues, in particular lysine residues with a C
terminal lysine residue, wherein the final C-terminal lysine residue is C-
terminal amidated. Preferably the peptides produced by the process
according to the invention display the b}oioglcal activity of GLP-1, exendin-

4 or biologically active analogs or derivatives thereof.



3 The present invention thus in particular enables the

bi ot echnol ogi cal production of the conpound No.2 from
US2004/ 0106547. The said conpound No.2 has the
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-cont al nl ng

piidiee padseont 10we0l®) thos pir pactiduar E5abEs, tiamubfetechnologlcal
e??&%cﬁ'ﬁbhy of pfh%f eJoﬁj?Ho(Vfln%IO N9 fr%ﬁ'\ XU'S?O @@1965quhe said

am no rivatives_thereo preferably
| geMpeUndiNg. Emaﬁéh@ﬁa%en%ﬁ Grae- rh@ Ng.A):parti cul ar
| YSHRHGEGTATSDL: 3BQMEEE AR LFEVR-KING Gi RS SEAPPEHKHKKK-NH:
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preferably glycine; and 20 p is 1-10, preferably 1-5,
i Pepéides ofithar foimulahleareithus pbjectnof the aresediahwntionber s
and (AS)n and/or (AS)nXm preferably are a
bi ol ogically active peptide or protein. Quite
p&hBircimatn y pr effermeld lhre t he conpounds of the
formula | according to 25 Seq ID No.2: NH2- '
FTSDL SKQVEEEAVR LFI EWLKNGG PSSGAPPSKK™ KKKKG
HGg&r?'D No.2) and biol ogically active derivatives

-t A& eofs avid br molr@gah@mallgfencatlableMmG%dsor ef erably

oA BEBbDCHSReEl g P00 AR a7 RSP i ey
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wherein n, m and p are whole numbers and (AS)n and/or (AS)nXm

preferably are a biologically active peptide or protein.

Quite particularly preferred are the compounds of the formula | according to
Seq D No.2:

NHp- HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKK KKKKG
(Seq ID No.2) and biologically active derivatives thereof with a homology of
at least 60%, preferably 80%, in particular 90%.

Also a further object of the present invention are:

a) nucieic acid molecules coding for a peptide according to the
invention, preferably DNA, cDNA or RNA molecules;

b) expression casseties containing the nucleic acid molecules
according to the invention; .

c) vectors containing the nucleic acid molecules or expression
cassettes according to the invention, preferably expression vectors,
in particular expression vectors for expression in yeast and/or
bacterial celis, | |
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cassettes or vectors according to the invention,

preferably bacterial or yeast cells, optionally also

co-expressing the enzynme PAM e) in vitro expression
stens which enable the translation of RNA
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b) t he peptides according to the invention are
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conpouprfebiyt Be-4§6neral fornula I1; and e) the
c ounds of the general formula Il are purified in a-
suitabl e 30 manner, preferably by preparative
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b) the pept:d’es according to the invention are expressed,

c) optionally the peptides according to the invention are released from
“a suitable precursor peptide by enzymatic cleavage;

d) the expression products from step b) or the intermediate products
from step c), optionally after purification, are reacted with an alpha-
amidating enzyme to give compounds of the general formula il; and

e) the compounds of the general formula il are purified in a suitable
manner, preferably by preparative chromatographic methods.

However, the person skilled in the art is aware that the combinations of
known biochemical or biophysical separation methods can also lead to the
desired purification result.

Preferably, the process according to the invention is used for  the
production of C-terminal amidated peptides [for] the production of
compounds according to Seq ID No.1.



m croorgani snms to produce heterol ogous

peptides/proteins is exploited. For this, the desired
pepti de/ protein sequence is translated into the 5
correspondi na DNA sequence, which is coup

hd¥®- 994 0prormter sequence. Dependi hg:dréélﬁgﬁgsmzsss
expression strategy, the tardet peptide can be

expressed here in such a manner that it is formed by

the cells directly or indirectly as a fusion protein

- wiirsty rieriaé conigxt of theqwbresaaccoTdibgitashe invepiion ethg ardlity of

10

15

20

25

30

35

e'ﬂl@ﬁfor@%‘u %rg@‘%%g)% tleVol&‘%cSJ‘s ng de@ﬁfr@fe@né fs-dxploited. For

process t'i cal

d&¥pr ether afgiecpr B@rét?cfe/pr@.tefm Seguense 0 Ipasard into the

?ﬁ@ﬁéspcgﬁlc{lﬁg UN!@%éqdem({& GNHldﬂﬁlsf ¢iiphed fo agebspecifiepamraoter
e am da ctron w es

£ SEABRNGS Harboy e o8 Bt e bR ifaeey! 57 eftadfiBanylde; @an be

pexpresseliHdredn istich he naartner Hbat it lie fdrosddoby e tcalis silrect!y or

gﬂf‘%%%ﬂylé@gq’usbﬂgﬂ#@irn Wh‘?\e {&ﬁélﬂﬁ%%t@d@%[]arv‘h‘h‘éh fusion

eavage

nmerelein chateithes Wtr@a@ﬁﬁu@rwm with (FAMxkefpte it is processed
't ggemmr oced‘"t éhﬂﬁhatécfégﬂ?; icdthd desipsd Qgﬁgeg mbté‘iren@r gf“fkgﬁn the
|
t FRvede’ .ogqie of gﬁtr?le%fﬁddla e istngt iR, beRIE afgaton
Bl TeactiH Wltﬁﬂmqakm plas;es Hl e fits@h stlrditegycdneeiecwd then it is
WI {

L EBE AR AIRER 18 471bayi 80 R B i
s&b@ih@dwasa bhidgingi memigr mehitte ajllown dhe aleceaﬁaggeofvwrpartners
) g‘t @ﬂ%b% ﬁnélstha@%é'f\p{e‘?mlﬁﬁs BPfheeW| E/hén%thened target

e sequence I's sel ect

h
cpéav%és sareslly Brasest @&emﬂé@ Pafaqeésmﬂa””\%f% gre a multitude of
appfions e thedgssign, of Henendasieg member. big fus edample tee amino
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cise@maglb!e 25 fosiaxamei¢e ea glantezaptide dfamﬂels@e{dlence DDDDK is
t
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% I cuhar of m Croord %r rnFéms whose N
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protein which contains the target protein into the
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contains the target proteln into the periplasm or into the culture medium.

Host organisms and methods in principle available for this are known to the
person skilled in the art. These are to a large extent also availabie
commercially from a multitude of suppliers. As typical examples, the firms
New England Biolabs, Invitrogen and Roche may be mentioned. In the
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depiddeadcharobijecs @sinbecpid Seotrenttiae.a very smal |
selection in relation to the possi bilities actually
feasible. One alternative to the "in vitro" am dation

uSetgy FMvay iof examtpde, thheisexs serabsaymmbasectoné&mwé%‘é’dand E.
Wb 8 ke q‘? {ib‘éc?ofhé’ &b skMe ‘%nafﬁlgd%‘tqg HoWER® avd@é that
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p'gj\? tsqe|é& PRl lesd .1t E%SP&%&E?%‘&P @bt oh ¥iilleBGin the

e| n,
eﬂﬂr’@@t thm pmt@et eéamnle@rﬁée@ﬁaedtlnéh%é% represaNt offy a very

e\é%llbfeléét%‘ﬁﬁ reRtidn ROEHSIJiINMiSs St0EMpRIz@bléNi t i n

phase wth the gene sequence which codées for the
target protein under the control of the same pronoter

Zeﬁ{@@ﬁéfr}éﬁﬁeﬁ@ethﬁ éﬁhemtro;’ respidfation tiding PARI adess when the
i ot echnol ogi ca s, for r c : .
p@BFYrBES‘S&?O ?we%qmc{g tpeoqreégrﬁoggj{aﬁtgﬁg{ci ﬁg ag%pated in one
wandtihelisaplealyostaell] Bais s CYevent by éntedrlucing inte B hegiwell the
POrfEis5EE 5 il 635 5 G CA LGt tlaclie fodgd ot host
aspeeifit Ngoutatione SEANSIPG: oThlarwmﬁwlaatﬁqL@é@e. Rap @ither be
stably incorporated into the chromosomal DNA sequence in question, or be

present on a second plasmid in parallel to the expression plasmid for the
target protein, or be integrated as a second expression cassette in one and
-the same vector, or even be cloned in a polycistrohic expression unit in
phase with the gene sequence which codes for the target protein under the
control of the same promoter sequence. '

The present invention thus includes biotechnological methods for the
production of peptides of the formula ! or derivatives thereof, which display
at least 60%, preferably at least 80%, in particular at least 90% homology
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reconbi nant organi snms are produced which synthesize a
peptide precursor 5 which can then be converted into
a peptide corresponding to the fornula | in the

pr enzynme directly or by link '

ﬁﬁ’o’? %Qéﬁ@b am no acids or derivati vesggﬁ-él\l'f%g&o%ﬁqzws

order, preferably lysine, histidine and/or arginine
rder, in particular |ysine, wherein the
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oA HEREBRENES of A e Aty e i Bne or more basic
fmrmmbaau:rdﬂ orpdefieataisby theseoft heard@atpref&rabw lysine, histidine
can I

DA B Pl B o
Bléafrireninzd fle 1 Synt hesis of an E.

coli -speC| f| c DNA sequence coding for AVEl.44-Qvy

ot oo o RIS 8 S RS R £l o
Séormuia Nor $he THEFMIMAGET! aﬁeﬁWﬁé‘é\%fﬁﬁﬂm #Aording to the
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synthesis was effected using the. ExpediteTM DNA

synthesis system 35 a) Priner zp5u has the sequence
( BxgmiplesNo. 4) : WD 20061058620 PCTI EP20051012365 8 5'-
TCTTTTAAGC TTGCACGGTG AAG -3' Seq I D No.4 conprises

the region 1-23 of the sense strand. _h) Priner zp3a
hExa sequeriibesisedf am ko celj-spscifi gegusnce codlng for
Tﬁw TCGGAGGTGA AGGTACCTTC 5 ACCGTGCAAG

Firstly, the gene sequence Seq ID No.3 coding for the peptide AVE.44-Gly
(Seq ID No.2) was prepared:

Seq ID No.3:
TTTTTTAAGCTTG CACGGTGAAG GTACCTTCAC CTCCGACCTG TCCAAACAGA

TGGAAGAAGA AGCTGTTCGT CTGTTCATCG AATGGCTGAA AAACGGTGGT
CCGTCCTCCG GTGCTCCGCC TTCGAAAAAG AAGAAAAAGA AAGGT TGATA
ATAGCATGCA CGTGCGGCCG CACCTGGTCGA CGAATTCAAA AAAA

The synthesis of the gene sequence was effected using PCR technology.
For this, the following 5 primers were synthesized by chemical DNA
synthesis. This synthesis was effected using the Expedite™ DNA synthesis
system. ' |

a) Primer zp5u has the sequence (Seq ID No.4);
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Seq I D No.5 conprises the region 1-59 of the antisense
strand. «c¢) Prinmer zp3b has the sequence (Seq ID

No. 6): 5'- GGACGGACCA CCGITTTTCA GCC‘ATTCGAT GAACAGACCGA
ACAGCTTCTT CITCCATCTG TTTGGACAG - Se

cmrzoé)@é §8620; egi on 40-108 of the antlseﬂgg—%%\?%@%mnss
d) Prinmer zp3c has the sequerice (Seq ID No.7): 5-

ACECACCASCABARE TIRGACERIE M350 1o o, 7

conpr i Seg Do deepinopriss-the4epiont a3 @ﬁthes%e@@ gifanghd.
15 e) Primer zp3d has the sequence (Seq ID No.8): 5'-

TTTI' | | GHAT TCGTCGACCA GCGGCCG CA§GFGCATG
CPATTAPOR®RrCEP? hay thesguuene® (Be the region
144- 1975 ST TGCATRTG EASGCACAGE TC SEAGPhGAABGTACCTTC

primers 5%% W erfornmed consecuti vel y
under ?éﬁ ar d&gon I'tTons "at qg In reaction 1, 100

ng eacBeqfiDtHe Sprdmpriseszpsaegiand 59@@thﬁearetia9§é§.straﬁd-
PCR cycl e nunber was 5. In the second reaction, 1/40
of the reactigon was treated with 100 ng each of the

pEl ner MMaIzR3RTpsAhsIseaHenee A No§): reaction

1/ 40 of5'+ BEAGGGAGCACCREETT ﬁ%ﬂﬁ@% HGAAGAGARCA

100 ng cg+n a further
&@@‘EC o1 T%@Eggp’%qwé%séﬁéth 1/ 40 of the

pr oducﬁeﬂrIBerP @mmms% tharagioR« Qi P%ef theisenne strand.

zp3d, the desired DNA fragmsnt was synthesized, and

its length wa Fed b §|eﬁ:;h'§ oresi s. The
d8si r efTIHIGA ZP Té?ﬁéﬁ e®§9 £9e ‘react e%&éke
restri c@- |Q§F\G% %ﬁﬁmq hi 4

""Eﬁ;f’;ﬂ"" %SF‘% @?}%‘CF?W%N‘ECW%""C”F’M e
pUCL9 ﬁé m@ aﬁqﬂn@&ﬁsatb@)rewaa ‘%—é@i efj ev@pafﬁeﬂﬁﬁstrand

enzymes EcoR and H nd3. The fragnments fromthe

cla?eIV\ng 620PCT/E qO 65 9 ]
Gl Sl e TR
t he de%’;ﬁﬁ]’ﬂ@ﬂﬂ%CﬁQ@ reaction were isol ated. :

ie ragnments were || atedto er jn a
| i gaseSepdRe §r13Q5'\“vlérﬁﬂsgtHP ragiongda- k%Tnge tﬁ"@oﬁﬁi@%ﬁ% sgrand.
coli cells (Stratagene, strain 5 E. coli XL10 Col d)

s i BT 4 PSR 1k AC ot e deltof el edRd ol HY inder

‘_Pbmlaubl Ebiditierss at S41Catindedctiom 1,h00 nglieack whthe pomess zp3a
aggdc%@%ﬁ{e' 688a D hBNA CFEYRIE Srumber was 5. In the second

reaction, 1/40 of the reaction was treated with 100 ng each of the primers
zp5u and zp3b in 10 cycles. In reaction 3, 1/40 of the product of reaction 2
~ was treated with 100 ng each. of the primers zp5u and zp3c in a further 10
cycles. Finally, in 25 PCR cycles with 1/40 of the product from reaction 3
and the primers zp5u and zp3d, the desired DNA fragment was
synthesized, and its length was checked by gel electrophoresis. The
desired DNA fragment was purified and reacted with the restriction
enzymes EcoR1 and then with Hind3 in accordance with the
manufacturers’ instructions (New Ehgland Biolabs).

In parallel, DNA of the plasmid pUC19 (New England Biolabs) was treated
with the enzymes EcoR1 and Hind3. The fragments- from the cleavage
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anal ysis. 10 The plasm d DNA of the desired fragnent
was nanmed pSCHPUCZP10. It was used as the starting
material for the production of expression vectors for

MO BMTRRR £ Col i ka2 col s, 15 Ehbriraog0sBizses

Construction of expreSS| on veéttors V\,hl ch code for the

phg%@%%{%oégsgﬁ%?aﬁ@y%qﬁsyofgf1 E'ﬁ}e éé&%:g@éloé‘n@fthen the
i mesiddaloestarfragroert fiesd tadC Prane rth%ﬂeweedrpfq%wf frep reaction
| Q"Wétreoi%%técpaﬁ'fﬁ Q&Ifi&i fra el‘ﬁ%ﬁﬁel@]ﬁ atdd tatitiosy inrepT#iligase

orAlE v SpT o KRN, epppseat KB ol g, s
r @Qﬁ:ﬂil XLom @cﬁa}l aree trda@med\AMh ftbe ﬂmhoﬁyﬂb(tmfatamhplated

st Ea%ﬂéeé%r'ﬁ hcgﬁl\{%gln mgél ﬁ'g}réﬁ‘i{l Pladiftil. DNA was

pmﬂaed erEth_e4md|NH2ualmlace&)radldnc@rm‘tewzﬁddwplﬁ@?ﬁ? sequence
Cl% in the presence of PAM 25 (Wako Pure

em cés'ls Ind. Ltd.). Two prinmers with the foll ow ng
sequence were synt hesized: Prinmer Zp_thiohisf with a

il 68 eay EIA 9 tige dSSHed Brayindht was nam'éBTﬂ'S’CHPFUCZPm It

pwws%aﬁﬁﬁ%ﬁ@’*wqécﬁ SROURIR) jergpilonygotors

| BrNbelf)nthesis of THETHEDGANT PEPEIESACCHrdBEY GCtheginvehtion in E.
' 12 t hi ohi sf and ZP_t hi ohisrev were used in a
c h 35 under standard conditions wth
pSCHPUCZPlO DNA as the tenplate. A PCR fragnent was
Hﬁﬁ@' thtsr'?stﬁjén@h oF eaxAE8siBht Detlops eRRKAES0dBaRdIL the
dj.r inserted into the pTH OHi sA
v@ﬁwsorl%%n %ﬁ*imn My opened with BanHl and EcoRl,
in a T4 ligase reaction. WO 2006/ 058620 10

P RTINS 1 PRELGE e SR, B boBEk SedRie vias

oitttrodsieed dniovtheagaatomp bioHish framte fisn r&@v:trogen (Catalog No.
apaGHLd{ ndﬁ:\ quaﬁ. gméa@reogggmmowe@b%m %rﬁ@h fJ MRSIOWRN the

cl ones ana subsequent DNA
sPRANeY peplidss Pé/Eﬂanr@Mé/ﬁ R eﬁé%fpk\ngéecﬁ%ﬂ%@fiom%h‘ence
5D@J§I§Knam§ Fotrh&d Wpﬂf@?{ﬁlt\e/hnt }A\ﬁﬂ'ﬁ antersigeasd y(Invitrogen),
expr essi 0 usi.on
O aaile was B iesrAn a0 B hie conad Milth gt protein
OAMEhG .- IS is afcotdenaeosith Example7 dbsiown imtie prasencewd PAM
cl d rnented for the production of
&%g?%gﬁ%ﬁ&?g Iﬁa L terial. The fusion protein
forrred cont ai ns t hi oredoxin, which is linked 10 with
Agwo @@nggy METIBHRS S RARE WELFRi e equence
Primer Zp th|0h|sf with a BamH1 cleavage site (Seq ID No.9):
5- TTTTTTGGAT CCGGTGATGA CGATGACAAG CACGGTGAAG GTACCTTC-3

Primer ZP_thiohisrev with an EcoR1 cleavage site (Seq ID No.10):
5 - TTTTTTGAAT TCGTCGACCA GGTGC -3

The primers Zp_thiohisf and ZP_thiohisrev were used in a PCR reaction
under standard conditions with pSCHPUCZP10 DNA as the template. A
PCR fragment was produced, which after cleavage with the enzymes
BamH1 and EcoR1 was directly inserted into the pTHIOHisA vector,
: cbrrespondingly opened with BamH1 and EcoR1, in a T4 ligase reaction.
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US5496924, the content whereof is hereby expressly
incorporated into the present application by
ref erence, proposes an expression systemwhich in

FNBAMTFEARL . the 15 advant age of the BRITERRIIE012365

|n t he fact that fusion protepns with a small ball ast

o Poroteit B oPROE Bl are, PanSRENED S B QAR ihure
r eodgﬂateldomutsmqu setetiDDROE! witiein cantainesi 25 npg/beeipicillin. The

Bﬁ%m}ﬁ \QQ{%\Q rQW% rzt,gorgé‘é gn¢ %%?y&@& HySPGR and

5@3@3@@@@ isTTOeTdS srr clones which
CT.
%T C%FA?: Ag\?n%%m ﬁ!@e@ sﬂ?@afﬁfék@éA for
CRERISRARTGOR AR O RAABCRARE IR DBamPle 14 of the

AGETERT QTAH4 FEFIBATHAe BAABANABECoFTECELTIEESIon analysis, one

G R AN A DALY TO A AR s of

cectataAGbeT usionarotsiy farmeds containgatigsdpkik, which is linked

T L
-] e Bt ey MBS e o R e e 10 Mo 12)

preparation of the codi ng gene sequence was effect ed
by) S¥F600ac Heotestent Wherddiiis hihsby ekdrovsipdngorpomted into the

wer e nt hesi zed 30 Priner
eSS APl CaT B I PCRRNIRR HERCISHERA, DABAEn i
;&nnwez@ﬁébesaﬁeq:remmmcbem@ezteeeeaawemeros\e@r@éwe The

Ol Bl SFethe! ASemONR! ﬁetl-%\/g%?jﬁé%ﬁsﬂﬁistdt&ﬁggﬁtﬁ '208mall
s@qﬂeﬁc@ntgntzgarpbe AEPAYRERR Ifztg@oqsecgten@g@egmr}g{@ AcByare fused

5'with@EE T TAG K14 the ERERSKnd &R &eERanTsEuece BDODH, then a

N ”Sfé?qfq%“%lée{s@e%@%’n%nbé’né%@@%ﬁff?@%@ YaRnoF (§iea ID

USRA 96974 129 Veobsialrieel: ani no aci ds 34-38 10 and 2/3 of
the codon for the am no acid nethionine. The rest of
the primer sequence overlaps with primer psw3_zpcol f.
35eoBpr Noefl (Seq I D No.15): 5 - TGAGCGGATA

ACBBAAACAGAATTERTGABICCCA CCTCTTCTTC TACCAAAAAG CTCAACTGC

AACTGGAACA CCTGCTGCTG GACCTGCAGA TGATCCTGAA CGGTATCAAC

‘AACTACAAAA ACCCGAAACT GACGCGTATC GACGATGACG ATAAACACGG

TGAAGGTACC TTCACCTCCG ACCTGTCCAA ACAGATGGAA GAAGAAGCTG

TTCGTCTGTT CATCGAATGG CTGAAAAACG GTGGTCCGTC CTCCGGTGCT

~ CCGCCTTCGA AAAAGAAGAA AAAGAAAGGT TGATAATAGC ATGCACGTGC
- GGCCGCAAGC TTAAAAAA

. Seq ID No.12:

MAPTSSSTKK TQLQLEHLLL DLQMILNGIN NYKNPKLTRI DDDDKHGEGT
FTSDLSKQME EEAVRLFIEW LKNGGPSSGA PPSKKKKKKG

The preparation of the coding gene sequence was effected by PCR
- technology. For this the following primers were synthesized:

1) Primer psw3_zpcolf (Seq ID No.13):
5« CGTATCGACG ATGACGATAA ACACGGTGAA GGTACCTTC ~3°
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The primer hybridizes upstreamw th the EcoR cl eavage
site which is contained in plasm d pK50 (Figure 33 of

- US5496924). 4) psw3_zplocolrev with H nd3 cl eavage

site (Seq ID No.16): 20 5 - TTTTTTAAGC TT
ARSI TR AT MG CTTC. 5 Two POR < PRITEP2005/012365

perfornmed in parallel. One wag perforned on DNA of the
plasm d pK50 with the prinmer pair pBprinmefl and
psw3_zpcolrev at 50C "'and the other reaction with the :
prTfmesequmrrcepsI’vxinezmoef thusdc@terp 4 enpirokiobseveaogrsian site

rc?@%?gt%rggﬂ%h@ & Qf_&%e %é%ﬂ%ectrbphgrgsr?

separatl on, one aliquot of each were mxed in a 1:1
r 30 imirR&ds év{}@rkpbgﬁ‘é\']@eqmwdm)l‘d PCR wth the prinmner

e - SR AR A BESR AR T TRREA

|nserted into the 30 plasmid pK50, opened in parallel

WI-IIrP% SETRERST IS Barrs b s’ 0 W STpeRE PRI Bk 7 sequence
| ivgach ascording to d ahled 1p0fal 88486824 goverseihecamine agde 34-38
V“Hnﬁh% N etc}ﬁ? 'E%Qor?*rfolnﬁ\(e amﬁ{H)é&BHwétﬂionprl\é‘SFHéjré?,%f% primer

rel so rom sone cl ones and anal yzed by

s F54E80EH PVERaRswilil eRREr RFM.LPeOll. posi ti ve cl ones vvere
naned 35 pBZP100 and were checked for expression of

t fusi o ot el e expression products were
aﬁ’ﬁﬂﬁfw Qﬁﬁgibﬁ%lg)rorretry and by SDS-PAGE and the
N5e—rTﬁ§;hG§GﬁKEMNOMT'b’i}CACd’&@i—E' sequence anal ysis. WO
20061058620 PCTI EP2005/ 012365 12 A suitable clone was

selected for the fernmentation of |ar er quantities of

mdther PEMer Exdrigizes supstesara vl itba BeoR heleavagengite which is

~ Copatdingd ?ﬂ)lbgm@(mb eFigurd 3B of Cg5498b24).cel | s,

“transfor

with different plasm d vectors codi ng for
target peptide derivatives (fusion protein) were

' Cuﬂ) handd zp ToeolfeenitnHerd 3 cleavageesite (Sea D Nedifym or

20

I TAAR ISRaRErP A IR o ol o

soI ution 10 (26%in water). The aeration of the

c EV\W PE RME Syt ?)‘é'ﬁgﬁnéa iR E)%IFaI%I CORE rvPés péﬁérﬁ‘i&ﬂhﬂnVﬂiNArbf the

t he dissolv ture brot

c@.lﬁﬁmﬁtpfs@ mef@wenammeé@awaq%wa@fgc%%%@@W%Zm?lé‘f’vaﬁf 50°C

. S@Ina p@di Usthep GbHemse s@thut ien plidevo wai) pew3fastdlih and

- 25

Iﬁ’ég’@’u h{]%ccﬁrﬁa u%‘? if%#go% aﬁ%ge?fcﬂg ft I anﬁ{‘w&@ﬁ'&‘% Gly.

: eﬂ'ﬂ"leCIPeﬁ products wek pudhedfafied gIeP?é@qmphonMsf saparation, one

30

35

W%ﬂ&&@t (% cgﬁwfleﬁ Frikdd il 381: qW?Bteﬁﬂj ﬁ’w tl‘é%dé?]dtﬁcé tRiYd PCR .

e expression O

o
\/\mthdﬁteeptlmrmanspsprlmeﬂ and psw3__ zp10c:o rev. Ei' he PCR product

was treated with the enzymes EcoR1 and Hind3 and inserted into the
plasmid pK50, opened in parallel with these enzymes, in a T4 ligase
reaction. Competent E. coli BL21 cells were transformed with the ligation
mixture and plated out onto selective agar which contained 25 mg/l
ampicillin. Plasmid DNA was reisolated from some clones and analyzed by
PCR and subsequent DNA sequence analysis. Positive clones were named
pBZP100 and were checked for expression of the fusion protein.

The expression products were analyzed by mass spectrometry and by
‘SDS-PAGE and the N terminus determined by protein sequence analysis.
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pol yacryl am de gel el ectrophoresis (SDS-PAGE). The
expression of AVEl-44-G3 y(-fusion protein) in E coli
BL21/ pBZP100 20 was carried out as described bel ow
100 L _of cell suspension were wthdrawn f

peVRARAR/028A30re of E- coli BL21 cells E{?Zg],lggngSIMBGS
- 80C, and |ncubat ed for 10-142hrs wth shaking at 37C

f 2} ﬁgﬁ@@? S g@auﬁl tﬁ%lrgg eglteg)iﬁ ut[% féﬂﬁ?ﬂ%bﬁv ac#' léw:ﬂeg dg:m{t@Ss of
ofm#tefidl. t o O 05 OD600 with the appropriate quantity

.of precul ture. Preculture nedi um 5 g/L Bacto

ptone 30 10 %@fL) yeast extract g/ L. NaCl Main
namr@eraeaetmen ﬂr@é@%ﬁ‘iﬁ%‘ﬂﬁlcoﬁﬁﬂ“ﬂdﬁéd’ ERTPGZ nal
rredl um based on glucose as the 35 carbon source

Ci:f ffrlusé,LE;l,gcerug BWEﬁger rreg&yd ffgl@'}l/g)p)? o ﬁ{g@eetg%t oogl’ng for

Cc qagempepite aerivbivesl (fasisn protefin)avese pulegedtinianfarmenter in

ratfefa gt fed St L Rople el ipenRape fpar 36°C or 37

- exapdes irbal 7l u'la‘mj pbyadjssitmant ovaso effecsd L(Slﬂgﬂ@PfNHcf) solution

andgdn \Hﬁt’é'rWheeé@Faﬁéﬁ'd?ﬁthCUFtﬁr% \va§'e‘P|%uréU tﬂrsugjh a control
after the | n uctlon bserv o) grg% te
s@gawam keptst §y@§%¢%v$ &vas% in it W?%CM[N 0t Consfant at

-~ (NoPageér fedNoatek ;ﬂr&&@%s pyirestal s tgdagap@Nlucésedolution
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ST R 19 o R Phae S BEB, HSP8 bat

t |p|tnaspoThe $nd ustive cfrabieie éxpresaionovanetfectsidt by theeaddition of

PUT | Fa@ | it fﬁ}ai Gﬁﬁ&%rﬁj’tgétk)gxngcﬁol'@(apﬁt g“tffotﬂe induction was
BEES Ave1 The exprassiaro®fpihet iEardet portelsotvasi & ﬁ@ggecijfbya SDS

r aAntdeEgel@bdtraiHorédls (ED8-PASESpended in 15 300
m%g?@ ris buffer (ngrrMTr:(E/I—CI EEE? 4; 1 mM EDTA).

Cell disintegration was performsd by twofold high
pr'rétesem&rebﬂningehMﬂ,;mGly (cfasiomi prdieigh iprEssali 81.21/pBZP100

e

‘supernatant was filtered under pressure (Sartorius

0. 15@4{10 bf Eél%usﬁér@ﬁoﬁ%@re%ﬁwo@ﬁ%'fﬁﬂn %b@rrﬂ%eﬁht culture of E.

chr omat ogr ap ourdc Agefr r118 I%josmeng %

peeli §|ggallssored at 80 C an mcubat or 10-16 hrs with shaking at
37°C in 0.5 L of preculture medium. The main cuiture in the fermenter was
inoculated fo an inoculation density -of 0.01 to 0.05 ODeg with the
appropriate quantity of preculture.

Preculture medium:
5 g/L. Bacto tryptone
10 g/l yeast extiract
5 g/L NaCl

Main cuilture medium:

Defined mineral salt medium (minimal medium) based on glucose as the
carbon source (Jeffrey H Miller: Experiments in Molecular Genetics,- Cold
Spring Harbor Laboratory (1972)).

After consumption of the gl'ucoée_ initially present in the main culture
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equilibrated wwth buffer (50 MM Tris/HCl pH 7.3; 1 nM
EDTA). After the sanple had been applied, a washing
step was effected with equilibration buffer (2 colum
vQl S followed by a further vvashlngs ' 0
hgﬂﬁni%dﬁmﬁfgﬁ%r (50 MM Tris/HCl pH 7. 3; %%?E’%Eép?&@’{%“
rrM EDTA). The 25 fractionatid8 was effected by

| j.cation of . gr.adi Usi

oTBPOR of Giitess, ShboR RES ARY, 15 Flfe BhoReisdon, Mt oy
thae:ldutrmu of ARG (F maldt f ophsandatha mmabﬁxmaasw@epf the fusion

PG PRAS fliSaMeRatclediovex 1236 g2t system

rogen) FUSi on proteln-containing fractions were

conbl ned and concentrated between 5- and 10-fold

(Mdihd per éxslrh'xbl@fthé mima edralysl® sw@nﬁ@rmtth@fffrm Novex
tra S, used T.q

oibeEage” Nevek, S0 Favln Ty i i pafions o
embﬁrsmllspeaﬂenbwhfoarha(cﬁbemh/lwifhdlrawm(ﬂlonp fthe fermegdeman different

) r r
rertes (Y DTS ey el In Bt e MOty mapytacturers
m@stmcélavage reaction. 35 The cl eavage of the f usi on
prote| ns was effected with enterokinase (Invitrogen)
rok nase buf&eb %20 mM Tris/HCI, 50 M NaCl, 2
acaRle 4 BHricaon of taedBPaBAEL=N « n ¢ he
rranuf act urer s instructions. WD 2006/ 058620

ORI ERr RSl FaEn e sca 1D No. s 5

2@00gg off bioomessobf eoostundiinBntcolt. steain | werer Egsvispepded in
r%@:esg.ﬂngie ris buf@r %TH ?Hé/ﬁ-ﬂf (p(FJ{'I 7744 1 %WE@’FA} Cell

st ntegration orne

pld@é%tﬁg@tmnﬁ@én peHpinaed (%ﬁwp@l%w ﬁrs§§tu@e hom%gemzatlon

h@l‘lﬁﬁﬁt@' Bigh. prb@@@rebﬁbmogbﬁﬁef uien eanpomsoilisiei gorhpenents in
renoved centsifu at

t
o e i izals Were: Gentah B SpTLLae R TH suppltent wes
Oflﬁéremi\ tinderagressypd Sattbjiuafd2 Zapml filtsd, typeo1 1) and applied onto

: B| osc:| ence@%ﬁ%y &Q%ﬁdm%ﬁ%g %ekf?g?éggw |er}cfe S P %V'OUS[yV

|
eeETib s oRter (30 IMABTSIC BH i hanbhRgTénader the

b%ﬁﬁw I@FP@H' scbn %Ppﬁééff“é‘%a%h ¥ap whi effcRtedWith eqwhbratlon

t b
Bier O 2ol gAn qaliBess 39@%%{@3?@%@ HasBG SR, with 0%
ghigti €8k Buiong(5Di M TaIHOLBHET 3 S0MMALI, s/ HE BBITA). The

rigcohatist BRo st Thhy ARETRRITEY A BRI TR tioh sai

f baffer ovar ﬁmlumstveh.!rbgs Stis: gauompwemmrdea‘sofsthe individual

(MUPAG b by%@eg Yt SRorb&¥! (NUPSERT Novex 12% gel
rot E‘I n co mbi ne

Fusi on t al ni rac | ONsS were C
c@h%t@m,ﬂ:awﬁaggn) Fosion profe eincentainipa factipps aere ComGRRH and

cebheentfhatk®ptwbeRTd- and 10-fold (Millipore ultrafiltration cell, 10 kDa
cut-off membrane). The concentrate was used directly for the protease
cleavage reaction by buffer exchange into enterokinase buffer (60 mM
Tris/HCI pH 7.4; 50 mM NaCl, 2 mM CaCly), or further purified by gel
filtration (Superdex 75, Amersham Biosciences) before the cleavage
reaction.

The cleavage of the fusion proteins was effected With enterokinase
(Invitrogen) in enterokinase buffer (20 mM Tris/HCI, 50 mM NaCl, 2 mM
~CaCl; pH 7.4) in accordance with the manufacturer’s instructions. '
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20

20 nmenbrane). The concentrate was further fractionated
by gel filtration chromatography (Superdex 75,
Arrersham Bi osci ences). A previously equilibrated

50 mMM T / HCl 4: 200 mM Na |
W BAGIB5B00 ¢ he col um vol ume wth- cBicURPRRBBRI23es

fusion protein solution. The4elution is effected by
rinsing with equilibration buffer. The 25 fusion

protein content of the individual fractions was again

t eStamaplbys:SPSIrifigatioreloé at thigredoxisi fasipONuPEe (@ontaloingxSeq 1D
12,% gel system InvitrogenTM The relevant fractions
wer € conbi ned, concentrated to ca. 5 ng/m (Vivaspin
concentrators with 10 kD cut-off, Vivascience) and the

btﬂ‘ SKGRANGE NP re@MISIhAKI Ea&ﬁ)llbwrélﬁfwéz%@ réﬁ‘{lspended in

ek, |f'grbéﬁﬁéﬁp'g%m Wéﬁ% %@r@tﬁfq&\g@g,pﬁ dfmed

ofbyt hﬁfvcﬁldﬁl _Highd mepsmurlsm)ogemgetmas (Raemeefliglct quiessure

o LIS o0, PRVOHRE ol P8 Bt were

t hemewedr bk iceatdugatiosavEife supacatai wes ditered undespagesure
e h
olgafenlis 2 B MESeS 1, BHcHsaReo Sisyomogaphy
WSORINR poxred) Q.r bRSSRRaMNBIasEienses) Brp\@mr?éﬁﬂ" rated with
cfbwﬂéat(sa r@ntmavw{-mq;;n :7? %&Mﬁ?@r&hm& teciampleshad been
he IO I C stren 0 €. SOl utl
o aPobln & BN v, oM sl A BUgr £F coturnn
appluroes), cancbfthe hragiootedion wabueffectednby apwication of a salt

prgjéf&u%ﬂ?h%{w@gﬂgﬂu Eftw %O(?H%M“ﬂ VA8 ngf i p/m Na@H1 mM

a con UCtI
owrb@@ﬁ@mmv@ﬂms Vhe fuaioRgotain C@meﬁ Bmffeemdw'duaf

(%%dﬂ%é' W teeled b;p@D’e §e| aewﬁpw&emstdmdm@e@tr@o@x 12% gel

conduct i vi

{ f
AORIET. TosB T H BT SrBL e B AR difrBreambined
0 ramdi easﬁodrﬁate&ﬂ@ i 1afold gMélipck® lﬂt]fbﬁlh‘atlmmlceﬂli‘ﬁo K cut-off.

T e

| elcbmmamgoaw s(SuHBLcteXar?@" @wrs@ncﬁrmWS) The prev%ously

25

30

35

UﬂiBFét@Hec 1R %nﬁwri%/ﬁ@ Hnﬁqs@@@ ﬂnWPN“aldJ) W loaded

t
er renova ﬁ organi c sol ve I na

U L (A9 e PSR UAMER. WithcconpBntTalEdaTysion protein
| geluiond WAe eltufdmlid bﬁ@e@uen@emsmgamﬁdn@qmmtﬁaamplmﬁér The

Q‘?l?svlgl‘r'l Spro{éln cor'?\eng‘oﬁthe |r¥dN|8ué"| fA ac'%lcms was agalnotested by SDS
gel electrophoresis ((NuPage® Novex 12% gel system, Invitrogen™. The
relevant fractions were combined, concentrated to ca. 5 mg/ml (Vivaspin
concentrators with 10 kD cut-off, Vivascience) and the buffer exchange into
enterokinase buffer (20 mM Tris/HCI pH 7.4; 50 mM NaCl) was effected by
means of diafiltration units (Vivascience).

The processing of the AVE,.4-Gly precursor stage was then effected using
enterokinase analogously to Example 4.

Exampie 6: Separation of the cleavage products from the enterokinase
cleavage reaction

- After the cleavage of the fusion proteins using enterokinase, the cleavage
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The reaction was performed using the enzyne PAM

(peptidyl -glycine- am dating enzynme Wako Pure

Chemicals Ind., Ltd. (Odering No. 161- 16971)) in
accordance with the manufacturer's instrugti
cINO208i858820 reaction conditions. 25 Tﬁ’@ﬂﬁ??g%fﬂa%%
solution was made up: 1 M Cy54 5mwKI 3 nmM Na
ascorbate 30 230 cat al ase ihe, Fl 6 )
R . SR, SEE) 5 SRty g skEnp omato
0.geadhy4 Soicen308 18neTakamoBinsciencesls Treianie isiesgtiy of the

s &%Ll{tf&hn&igx%r?ti]ﬂﬂépengEgeaﬁ @Wﬂ)?’ fa\ldﬁgqow Bf %bﬁlum (..‘J’-I|Ol’lde.
cdvitesraprlicetion afatheaprein sqlytion deithR mrexiowsly gguilibrated

then N (20 AIV TRRIHISE BFt Al BdfastethRitls MATS €o @fcdnbectivity of ca.

etcterne e Lol vl b <l bog ol W BeTin LSac
ngH/ V;lgradﬁlfs(tﬁd ﬁgthaniEﬁﬁﬂe\A@naGGtﬁli@&g&%D 10 'r_nS/cm)_. The elution
P GEROELAH o ) Ui °a0RSRar T hten o

( SHOdBi KaC| over Uheoluypeval@DeeM 825 (8 x 75 mm)). The

5 follow ng gradient was applied to this col um:
Eluent A - 40 mwbl phosphate buffer pH 7 + 20%
adéeoiflentifieationeEol MYE s=Costaining MaRiNIHh A PTEEYFEF Siages ©
+ AV NaGas TefesRdull SIS ogelr alatrophorexisn HANGr atdir mass

Wi th t hr oughf | ow r at.e, of Q 2 m m .
TebSef Bl fhe AORSR AL et GRS AP s oM, P Bphilized
c afftee ctradvand ordemnicaslyent. the rel evant pepti de

determ ned by MALDI - M5. The mass spectronetric

anal yses were perfornmed with an instrunent of_ the
BRRUMGHR, feCPBfirm the smine @cidraeausiag dae Rty isolated was

dirsiagy b¥qheicddiga Mihdn M5 anal ysis, or dil uted to a
concentration of ca. 50 pnol/l with 50% TAaq ([ 1+110..

1 % TFA + 50% acetonitrile). The expected nmass for

t IExaANHE 74 CoNvRrsiasolcAEl A€t infhAVEn agét, 20

obt ai ned can be supplied for further pharmaceuti cal

use.” Pharnaceutical formulations can thereafter be .
pritieu ceattion wasapedermachdising dhe hengyene I Mk (pertiglyl-glycine-

U BehiBhfinderdffist VPakoPPusd! R R HRdBGeHT (GRlering No. 161-
16971)} in accordance with the manufacturer's in'struct_ions concerning the
reaction conditions.

The following solution was made up:

1 uM CuSOy4

5 mMKI

3 mM Na ascorbate

230 U/ml catalase (bovine, Fluka)

600 U/ml PAM (Wako Chemicals)

0.1 M Tris/HCI pH 7.0 with 0.001% Triton X-100

The solution was preincubated for 1 hr at 37°C and then the AVE;.44Gly
protein solution (Tris/HCI pH 7.0, 80 ng/ml final concentration) was added.
The reaction mixture was then further incubated at 37°C. The course of the
reaction was followed by sampling at different times. At maximal
conversion, the reaction was stopped by addition of a 50 mM EDTA
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formul ation additives to the biologically active
peptide or peptide derivative. WO 2006/ 058620
PCT/ EP20051012365 17 dainms: 1. A conpound of the

general fornmula I: 5 (AS)n-XmYp (formula_l wher ei n
AWVOs20d0%862fbre genetical 'y encodabl e aﬁF‘ZTéEB@pB@:%"R?'Gs
s 5-2000, preferably 10-100Qg in particul ar 15-500,
quite especially 10 preferably 20-400; X is one or

P8si ¢ ami no acids or derivatives thereof,
preferably |lysine, histidine and/or arginine, in
panticul ar. | ysine. i - pr Ly R:10., .0 ng,
pglhe] cﬂ?%t'oé‘yﬁm%uirg o‘ﬁ%slogtﬁ%r e&I et'j?t%gl g\ﬁarlgg acrenxcr;]rz)anger
achdsmatogeapnatBhodsxyGo nepluntstypei IECICM82p (8 &efRBINy). The
1- I Nl i -and p are whol e
nJ(?ruooev‘f'@g%&%i %é gégy%@ﬁ{ﬁf’&%ﬁﬂ%@ r ef ezrégylzay }QS iy
bi ol ogiEEeMA a40 MMl ehesabatgbyliespel h Ao sicefenitrile
conpourElygst B Laomeglid phebphatelbuffehipeh7 i+s1 Nelaced by
Seq ID No.2, and biologically active derivatives
thereof with a honol ogy of at |least 60% 3. A nucleic
adind cwllrTuwes apedated dtovom tamperatiuteagithlef threghiflow rate of
Clﬂql idor 4 mimird A nucl ei ¢ acid nol ecul e as cl ai ned
incalmé, i'th is a DNA or RNA. 5. Anucleic acid
nmol ecul e as claimed in one or nore of clainms 3-4,
V“Tlﬁqelutéd ﬁaétmﬁl- (d_%@éc@io_ngét E-G’ﬁﬁr?wé?@ c@ﬂéét@tigaﬂw_d the mass of
contal ping a nuycle aci ai ned in ne ..
ihsaplvant peaite deterined B, SEALIT- B8t s, Spectitetri
nuglaisesanert peHeanée with @nainsidment afether BROUKERTRefidx IV
cl.ai 3- n Si: t ' T
i bl hiRdsaR 923?%@5o“*%?%hﬁfiﬁf‘%”%@ﬁ%a%%"U“id
r dgal cineentratiouoheasi0 pmolinl with 58¥sTAaaVE 6P He TFA + 50%
C'@%%Y@ﬁriil claim7. WD 2006/ 058620 PCTI EP20051012365
1 .

vector as claimed in one or nore of claims 7-8
for expression in bacteria or yeasts.

The expected mass for the AVE;.4s-NH; was confirmed. The product
obtained can be supplied for further pharmaceutical use.

Pharmaceutical formulations can thereafter be produced in a manner
~ known to the person skilled in the art by addition of suitable pharmaceutical
formulation additives to the biologically active peptide or peptide derivative.



5 10. A host cell containing a) a nucleic acid
nol ecul e as clained in one or nore of clains 3-5, b)
an expression cassette as clained in claim®6, or c) a

ARECROPSeR Tl i e 1 claim 10, wii chPca P 200502365

bacteri al or yeast cell. 12. 1& host cell as clained in
g.nore of clainms 10 to 11, which in addition

co 3 I'esses the enzyme PAM 15 13. An in vitro

expression system containing a nucleic acid nolecule

as; A&lcal ndbfeRE gBhef@f@nRfla gl @i s 2-3. 14, An in

~vitro expression systemas claimed in claim 13, which

in addition co-expresses the enzyme PAM 20 15. A

met hod (Ag)n-Xneypr oductfopmuf )C-t er ni nal .ani dat ed
pepti des of the general formula Il (AS)n-Xm NH2

" (formula Il) wherein 25 AS is one or nore genetically

ervdmiaml e amino acids; n is 5-2000, preferably

- eéfooc?%f)hé‘ggﬁﬁcsdgcg‘én%@céiﬁ/ é’r%da‘ﬁ!% éﬁnrﬁ‘f‘ Gé ;' Iy
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era
Db or 4b5y2400, aprefecsafaﬂg.%ﬂ@ detnartéc%w $50p auite especially

prot ei myrefepdbl 20540:(]1e or nore basic am no aci ds or
derivatives thereo r ef er abl stidin

2l or IS PGBATE0TS Haglr anEi ade X etvatigrs 11eRE preferably
pr ef er ddine, Midtdline angér ergininer irbpd@ficaladlysirend m are

l e r#gb%%r&gpamggrﬁ ”nﬁ?artf?;ﬁ%tr 638’"' | s as defined in

of “expt essi'on" systens as 35 defined. in
cIYal ns isLgna or mcu'emutr@i elargs aemlﬁeﬁom erefaraaleatycine;
medi um b) the conpounds defined in claim1l are

expresse nally the. c nds defined in
ngl m 18 i e Pé@fgﬁt&ﬁf P 'Cé’fﬂ agl espr eclur sorI
pepidrdia i yn eng)yprats whole raimebérsaindo(ASjnage/or0 AS)nXm
2006f105gj 51%14)5@@?;&%2%2)?@ 102 ?mt rpe expressi on
pr%%lt% B 5 Rt PR At e products-

fromstep c), optionally after a purification step,

”%: %e«?&ﬁﬁ]&#]ﬂq b8 |méH RN &raf! ﬁ%l?iﬂlg i€ HEYiREd baynge&)lD No.2,

| lanﬂéolqeiemcmhéactl\@ ﬂgrtl\gatyeg ﬁftééﬂeef with ﬁef?or%eiggfcf gff%%ﬁng@%

a preparative chromatographic
3. A nucleic acid molecule, coding for a compound as defined in claims 1-
2.

4. A nucleic acid molecule as claimed in claim 3, which is a DNA or RNA.

5. A nucleic acid molecule as claimed in one or more of claims 3-4, which
is a cDNA. :

6. An expression cassette containing a nucleic acid molecule as claimed in
one or more of claims 3-5.

7. A vector containing a nucleic acid molecule as claimed in one or more of
claims 3-5 or an expression cassette as ciaimed in claim 6, wherein the

said vector optionally contains regulatory sequences.

8. An expression vector as claimed in claim 7.
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-nmet hod. 16. A'rrethod as clainmed in claim15 fdr t he

production of a conpound as defined in claim 2,

preferably according to Seq 1D No.2. 10 17. A nethod -

a | A L0 one or nore of clainms 15-16 '

CMS%&%M according to claim1 ar E%EEEQQ#&ESGS

fromsuitable precursor peptiBdes by enzymatic

cl eavage. 15 18. A nethod as clained in claim17,

wherei n the conpounds defined according.to claiml

ar9e rPeIVea’@éoBS claimediinapne opriseie sbclgimst T-deforpgxpression in
3;@3 Shzyme ent eroki nase. 19. Use of a

C—term naI am dat ed peptide which was obt ai ned

according to 20 one or nore of clains 15-18 for the

pﬁ@du@hbgﬂcéﬁc@taﬂna{gmceutl cal product or a
phar maceut i cal

015 fog PSR ect Miiedle A claliag 11 88 s ngiREY Hllhs s
- pr odubc taincexpoéssiopbassaiteeas claihegirodadt Gopr a

phar gRGRUGAL. LG 7] 4A80r Airaby cHisasocl ai med i n

one nor e or the productlon of a

nmedi canment for the treatnent of carbohydrate
matabhbsiedli SOEBRREY iAaiae, Whick iBiaBsttémal o yieasdel.

for the production of a nedicanent for the 30

treatnment of diabetes. WO 20061058620

PGP, ER2AOS Gélﬁaﬁﬁzlal%ﬁvmﬁﬁe Qﬁ?rﬁotedof cREQEENTCE LIM1SWNGY in

> _Ave Q‘@{;’i? d GrbH <120> Met hod
fégj(a twg &%@g?@%{ﬁ%f boxy ‘erm nal am dat ed
pepti des with GLP1 activity <130> DEAV2004/ 0076 <140>

<]1‘31>An<1i|16@ﬁ0 E?és?s@c?n P?ét%m lBnidiiing % ilaucié?clgc?idlms%blﬂe as
4 <212> PRT < het i c sequence <220> <2

| D@%Wieﬁt'i‘é’ﬁedfr mw@%f IfSt4¢ sequence: synt het | c

~ 14. An in vifro expression system as claimed in claim 13, which in addition

co-expresses the enzyme PAM.

15, A method for the production of C-terminal amidated peptides of the
generaf formula Il
{AS)n-Xm-NH: (formuia )
wherein
AS is one or more genetically encodable amino acids;
n is 5-2000, preferably 10-1000, in particular 15-500, quite especially
preferably 20-400; :

and
(AS)n and/or (AS)n-Xm preferably is a biologically active peptide or protein,
X is one or more basic amino acids or derivatives thereof,

preferably lysine, histidine and/or arginine, in particular lysine;
m is 1-15, preferably 3-10, in particular 6-8; and
n and m are whole numbers and wherein
a) host cells as defined in claims 10-12 or expression systems as
defined in claims 13-14 are cultured in a suitable nutrient medium,
b) the compounds defined in claim 1 are expressed,
c) optionally the compounds defined in claim 1 are released from a
suitable precursor peptide by enzymatlc or chemlcal cleavage;
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pepti de: MOD RES K44 am dation <400> 1 ' Hs Ay Gu dy
Thr Phe Thr 5er Asp Leu ser Lys An Mt Gu Au 15

10 1s du Ala Val Arg Leu Phe Ile Gu Trp Leu Lys Asn

Gy Gy Pro ser 20 25 30 5er Ay Ala Pro_Pro ser
L)’&Q.@%DQQ@Q% Lys 35 40 <210> 2 <211> E@TIE%QQ%&%%
<213> Synthetic sequence <23@> <223> Description of

Gy & DhergrotessioharorS ERMAGIE 8] Cedhe LpteT e oduct

'GI u A udrond skerl 0), dptioGhlly After ¥alurificgtidrestehard Ireactkd with an

Trp Le ser 20 25 30 Ser Ay Al a

Pro Pr%‘@ﬁa@@atﬁ% ’??{fg‘d s Lys Gy 35 40 45

<210e) 3heLrermies analglanad peptider 0B e@enerf@t fasmeiay il d gwirified
<220> ‘F@?Eﬁ%ﬂﬂé%ﬁﬁh&n S%fEFW Btﬁéb&raﬁ@él%ﬁ’&ﬁatographlc.

synt het i age 6/ 058620
PCT/ EP081HP812365 DEAV2004- 0076.txt ttttttaagc
ttgcacggtg aaggtacctt cacctccgac ctgtccaaac agat ggaaga

agocaraet el Tepsad s S g3t B3P AR RERGAR compound =

ag@ﬁaggum glaanéaps@‘emblgaa@gﬁg@gg Sepifadotdyg 180
tcgacgaatt caaaaaaa 198 <210> 4 <211> 23 '

17. A method as claimed in one or more of claims 15 16 wherein the
compounds defined according to claim 1 are released from suitable
precursor peptides by enzymatic cleavage.

18. A method as claimed in claim 17, wherein the compounds defined
according to claim 1 are released from suitable precursor peptides by
means of the enzyme enterokinase.

19. Use of a C-terminal amidated peptide which was obtained according to
one or more of claims 15-18 for the production of a pharmaceutical product
or a pharmaceutical formulation.

20. Use of a compound as claimed in one or more of claims 1-2 for the
production of a pharmaceutical product or a pharmaceutical formulation.

21. Use as claimed in one or more of claims 20-21 for the production of a
medicament for the treatment of carbohydrate metabolism disorders.

22. Use as claimed in claim 21 for the production of a medicament for the
treatment of diabetes.



<212> DNA <213> Synt hetic sequence <220> <223>
Description of the synthetic sequence: prinmer <400> 4
ttttttaagc ttgcacggtg aag 23 <210> 5 <211> 59 <212>
DNA <213> Synthetic sequence <220> <223> LRLI

oﬂNFh%DgyﬂﬁgERQC sequence: priner <400> gggﬁéégﬁbgﬁ 2365
tttggacagg tcggaggtga aggtaccttc accgtgcaag cttaaaaaa
59 <210> 6 <211> 69 <212> <213 nt hetic
sequence <220> <223> Descri %\ﬁéﬁc’%_ﬁ%’(@nt hetic
sequence: prinmer <400> 6 ggacggacca ccgtttttca
gccafti¥y a‘t‘/%@%?éc%"&ﬂ‘f@ & e&?&ﬂ%"i"@c‘?"t%” cttccatctg 60
t t t QQEORAQVRd for thé QR ductisnldk tarbobd-termiddi 2> DNA <213>

Synt het i amisatyd eertides wWitP 20241 ac®PMB> Descri pti on of the
synt pell Geaete e Priner <400> 7 gtgcatgcta
ttatcaacct ttctttttct tctttttcga aggcggagca ccggaggacg
60 taccgtt tttc 74 <210> 8 <211> 54 <212> DNA
<2133 Synt heti ¢ sequence <220> '

<160> 16

<170> PatentIn ver. 2.1

<210> 1

<211> 44

<212>» PRT

<213> Synthetic sequence

<220>
<223> Description of the synthetic sequence: synthetic
peptide: MOD_RES K44 amidation '

<400> 1
H1i Gly Glu Gly Thg Phe Thr Ser Asp Leg Ser Lys GIn Met Glu Glu
1 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro ser
2 25 30

ser Gly Agg Pro Pro Ser Lys ng Lys Lys Lys Lys

<210> 2

<211> 45

<212> PRT

<213> synthetic sequence

<220
. <223> Description of the synthetic sequence: synthetic peptide

<400> 2
H1i Gly Glu Gly Thg Phe Thr ser Asp L% Ser tys G1In Met 6lu Glu
‘ 15

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

ser Gly Ala Pro Pro Ser Lys Lys Lys Lys Lys Lys Gly
35 T4 435

- <210> 3
<211> 198
<212> DNA
«<213> Synthetic sequence

<220> .
<223> Description of the synthetic sequence: synthetic DNA

<400> 3
page 1




<223> Description of the synthetic sequence: primer
<400> 8 ttttttgaat tcgtcgacca ggtgcggccg cacgtgcatg
ctattatcaa cctt 54 page 2 WD 2006/ 058620

P 65 DEAv2004-0076.txt <21

<§?£@R&S% Synt heti c sequence <220>9’>§‘2‘|3|§E%6§I04|§365
Description of the synthetic sequence: priner <400> 9
ttttttggat ccggt gat-ga cgatgacaag cac gtgaag gtaccttc

Seqth% %%%3&2&3%5%22%%@&5%% Rjaa Eh% Céﬁﬁﬁﬁ rzéstg Ttee 120
sequeEnceEga ramagaame@mam@ttmauauagam gtacgtg;ga@cacqgtsg;: 0
25 t&?icééatflcaéﬂafﬁ 321 <212> DNA <213> Synthetic
sequence <220> <223> Description of the synthetic
seq§ synt hetic DNA <400> 11 ggaaacagaa

ttc cgacct cttc ttctaccaaa aagact caac tgcaactgga
60 <Atacoigetcgeqbggacct gc agat gat cct gaacggtatc
aacaggtaca aaaacccgaa 120 actgacgcgt atcgacgatg

acgab ABasA G PRaGHnRGeikrR FecCIaCcCt gt ¢ 180

. caaac gaagaagaag ctgttcgtct gttcatcgaa tggctgaaaa
acg éﬁké@c ﬁfg ggt gctccgectt cgaaaaagaa 23

gaaaaagaaa ggttga aat agcatgcacg 300 tgcggccgcea

agct taRaga a 321 <210> 12 <211> 90

<211> 59
<212> DNA
<213> Synthetic sequence

<220>
<223> Description of the synthetic sequence: primer

<400> S
cttccatctg tttggacagg tcggaggtga aggtaccttc accgtgcaag cttaaaaaa 59

<210> 6

<211> 69

<212> DNA

<213> Synthetic sequence

<220>
<223> Description of the synthetic sequence; primer

<400> 6 ‘
ggacggacca ccgttttica gecattegat gaacagacga acagertictt cttccatery 60
tttggacag 69

<210> 7

<211> 74

<212> DNA

<213> synthetic sequence

<Z220> .
<223> Description of the synthetic sequence: primer

<400> 7
gtgcatgcta tratcaacct ttotttttct totttttcga aggcggagea ccggaggacg 60
gaccaccgtt tLic 74

<210> 8

<211 54

- <212> DNA

<213> Synthetic sequence

<220>
<223> Description of the synthetic sequence: primer

<400> 8 .
ttttttgaat tcgtcgacca ggtgceggecg cacgtgeaty ctattatcaa cott 54

' page 2




<212> PRT <213> Synthetic sequence <220> <223>
Description of the synthetic sequence: synthetic
peptide <400> 12 Met Ala Pro Thr Ser Ser Ser Thr Lys
s Thr n Lleu An Leu u 15 10 15 '
CHORYpSREBEY, Wt 1o Leu asn Gy ITe AERTAHZ4GH0I5365
25 30 Lys Asn Pro Lys Leu Thr Arg Il e Asp Asp Asp Asp
Lys Hs Gy Gu 35 40 45 Ay Thor Phe Thr ser Asp L55
Ser Lys Gn Met GGu0 Gu Gu Ala Val 5 Arg Leu Phe
lle G Typ Leu Lys Asn Gy EVRFG0%efXSer Gy Ala 65
70 7%2 48Pro Pro Ser Lys Lys Lys Lys Lys Lys dvy page
3 VD“?%@%NO 8620 PCT/ EP2005/ 012365 0EAV2004-0076.t xt
85 90 BT > 39 <212> DNA <213> Synthetic
equs <220> <223> Description of the synthetic

seque &: DEE)‘?“P?PEF”“E@H@'E?Q" Tﬂ”“'&gﬂ Bi%gacg at gacgat aa

ggl ggtaccttc 39 <210> 14 <211> 36 <212> DNA
<213 HERBFFATEEEA SR Waca2g FSIULFFGIRELET i pti on of 48
the synthetic sequence: prinmer <400> 14 gtgtttatcg
tcatg 1;@@ tacgcgtcag tttcgg 36 <210> 15 <211> 22

<212> DNA '

<213> Synthetic sequence

<220>
<223> Description of the synthetic sequence: primer

<400> 10 -
ttrtttgaat tcgtcgacca ggtgeo 25

<210> 11
‘<211 321
<212> DNA
<213> Synthetic sequence

<220>
<223> Description of the synthetic sequence: synthetic DNA

<400> 11

ggaaacagaa ttcatggcge cgacctctic ttctaccaaa aagactcaac tgcaactgga 60
- acacctgetg ctggacctge agatgatcct gaacggtate aacaactaca aaaacccgaa 120
actgacgcgt atcgacgatg acgataaaca cggtgaagot accttcaccet ccgacctgtc 180
caaacagatg gaagaagaag ctgttcgtct gltcatcgaa tggctgaaaa acggtggtcc 240
gtcctceggt getccgoctt cgaaaaagaa gaaaaagaasa ggttgataat agcatgcacg 300
‘tgcggccgea agcttaaaaa a 21 .

<210> 12

<211> 90

<212> PRT

<213> Synthetic sequence

<220
<223> Description of the synthetic sequence: synthetic peptide

<400> 12 .
Me} Ala pPro Thr Seg Ser Ser Thr Lys L{S Thr GIn Leu Gln Leg Glu
. L

His Leu Leu ng Asp Leu GIn Met I;e Leu Asn Gly Ile Asn Asn Tyr
: 5 30 .

‘Lys Asn ng Lys Leu Thr Arg I}S ASp ASp AsSp Asp Lﬁg His Gly Glu

Gly Ti;g phe Thr ser Asp LgLsr ser Lys Gln Met Gég Glu 6lu Ala val

Arg Leu Phe Ile Glu Trp Leu Lys asn Gly Gly Pro ser ser gly Ala
g5 70 75 ' 80

.Pro Pro ser Lys Lys Lys Lys Lys Lys Gly
page 3



<212> DNA <213> Synt hetic sequence <220> <223>
Description of the synthetic sequence: priner <400>
15 tgagcggata acaatttcac ac 22 <210> 16 <211> 44

<212> DNA <213> Synt hetic sequence <220> <223>__
DYE) 20R6/888640 t he synthetic sequence: prPﬁéﬁEPZQ%’Q”f"“

16 ttttttaagc ttgcggccge acgtgcatgc tattatcaac cttc 44
page 4 ' '

DEAV2004-0076. txt
85 80

<210> 13

<211> 39

<212> DNA

<213> Synthetic sequence

<220>
<223> Description of the synthetic sequence: primer

<400> 13
cgtatcgacg atgacgataa acacgghtgaa ggtaccttic 39

<210> 14

<21l> 36

<212> DNA

<213> Synthetic sequence

<220~ '
<223> Description of the synthetic sequence; primer

<400> 14 '
gtgtttatcg tcatcgtcga tacgcgtcag tticgg 36

<210> 15

<21I> 22 -

<212> DNA

<213> Synthetic sequence

<220>
<223> Description of the synthetic sequence: primer

<400> 15
tgagcggata acaatttcac ac : 22 -

<210> 16
<211> 44
<212> DNA
<213> Synthetic sequence

<220>
<223> Description of the synthetic sequence: primer

<400> 16
tittttaage ttgcggccge acgtgcatge tattatcaac cttc 44
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