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WD 2007/ 036299 PCT/ EP2006/ 008903 Met hod for
am dati ng pol ypepti des with basic am noacid
WO 20080Bepognal s by nmeans of specific endopr OPEALER20VR/008903
present invention relates to a process for preparing
Ctermnally amdated di- or 5 polybasic peptides,
Method fon apddatireypelypépiies Widv bagiCt&mlﬂDHoilddé-lt%ﬁETﬂlﬂa'@tbwm??néf()f
G.P-1 or anal ogs or derivatives thereof. The
specific QRAGArPIEAFES i onedi cal avail ability and duration of
action of pharmaceutically relevant peptides and
- proteins depends to a |arge extent on the nature
The presehéirNention raetes- toex plosgss &rpreparing Crrtﬂrwﬁ!yanm@ted di- or

poyoas SR s RO SEL] ot BURRA R brehe-bor

analogs Baaéh@éﬁ\,@glme,@@@d pharmaceutical activities can be
achieved if on C-termnal extension with nore than

one basic amino acid the amno acid at the

The stabﬁ’@%%{@?g@@ ézg?g\g &%Ill\ﬁ/% afddiRaitsA Gfactibm é%rmaceuhcal]%/

subst ances can be prepared
relevant bbptldwam@l Eﬁ)tarne depiehtis ¢ erititge extaht on ther raturg obiheaN- or

T S e R
by C-terrfilfial: ?%ewg%?l \Erlﬁg ?aélc%‘?ﬁlhb%ldss Pafrﬁ@lﬂéﬂ)ﬁgobd‘ phafrﬂéceutlcal

guan i es he am no acids to in
acﬂwhestdm sy athiesed if mu@ti:ermlnal akﬂe'ghsl@@ \@ltfem@@%@ne basm amino

rified in order su ent | uitable after
acid the 5@“ @ theGater ?Ih éelrgh% é}ﬁgﬁl n the peptide

synt heS|s After rem)val of the protective groups at
the end of the synthesis, the target Ehﬁptl de, or
Such pemdmbaseiaﬁlwm@mst@@qﬁﬁarf b@@r%?ﬁfefiohf peRiiflesare

har .
sumcerd SrERSSHL5 1 EREIALEASHIGAISOFRIRO S HOROT: o
Merrlflelcﬂwmﬂgs'bhﬂo’@%ﬁt mﬁﬁmalerﬂlmmsmns:emdrg@/wbbdsuch a peptide is

racem zation or roduct far n? on c? J& Yh
required b (@50¢ AYaniitiesadi Wﬁdﬂhﬁl ArPBOCRRIPT | Chb %Ve e synthesis
must [nlti%ﬂzﬁgkarg %‘r%\‘j' nf‘?éal ffnr&@eﬁgﬁﬁﬁqt}éﬁ‘mw& beeftable after

ty of the product otal synthesis
chemical motlifigationps |reau:tadtsf|n th@peptidé synihasige Afigu Eﬁiﬂ@‘(&| @f the

protectiva gﬁéﬁ%ﬁﬁr@gkﬁp&f %ﬁtﬁﬁ(ﬁyag]%é{ ?he Sqrggtg(g@%a[ ¥e n uce,t can then
be punﬂéé“?ﬁtﬂ‘&@i&%d %Haﬁ'ma%euﬁ@alEDébgﬁém@&ﬁﬁﬂ’ﬂe&:@ﬁposﬁ;on of the

ion of peptides have been known for
peptide, mdrecnmr heighboHeskeeitanty may result saned thesppaesistin gestricted

yields, BTGy o AOARb IR Aiepdr Ry b fBap indigoal

coupling %[ér‘ﬁ%a%mlé B SRNG haR g: IHd 4 6avéee dffecs bahh&AMbeizystd Dritlse
famliar to the skilled worker and has been ..
purity of thesprodbet! Tiotelsynihasig il tors@mplicatedaior pp@gﬁrt_ngéggfgerquantitles

of requir(g)éJ E)Mduc%qgr?épai?‘a%lonz\%g’ )a1teF|pa‘Qﬁ/§§?{aSpéc§§f]y biotechnological,

processes would therefore be desirable.

Enz,ymes\-(-;apabie of C-terminal amidation of peptides have been known for a long
time. These enzymes are named (Eipper et al. Mol. Endocrinol.1987 Nov; 1 (11):
777) as peptidylglycine alpha-amidating enzymes (PAM). The preparation and

-pu_rificatio_n of such PAM enzymes is familiar to the skilled worker and has been

describéd in detail (M. Nogudi et al. Prot. Expr. Purif. 2003, 28: 293). However, the '
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as, for exzpele. fyPsip qﬁ/QfW

2 preparation is costly in relation to the
preparation of other industrial enzynmes such as, for
exanpl e, trypsin-or car boxypepti dase. An alternative
to the "in vitro" am dation by means of PAM energes
when the 5 enzyne isS coexpressed in the same host

preparaticgl is costifirt fmatmre’mﬁheqnepam:en rof othdrdndustiiglereymerhsuch
i s achi eved by gtrodu ng a gene sequence which

POPPIHFSEnt 0 the host cell under
the control of a host-specific regulatory sequence.
Thi s expressi on sequence can either -be incorporated

An alterrettivblty thetio vithe areqwomhyeneam @frBé\MTamems whgndhr e,

encymo RSB R B8 AR BOAL P B b o

amidated. nfrﬁgﬁsaé@ﬂe@éd EPWF&ZI[R:XTRJ swn@rseq@@asewmcmmddrsefos areAM
vect or, oned in a pol yClI stronl C expr essi on -

activity i:dppihe@@at ceil umh@rst@equnﬁo[ flea ferksregirerraigipncieguence.

d the t " j t
This expfEg Sediiics bR D BohRAffod DG NG rElpedE
chromosahtal IDNW sequéhed, drite pl@sep’amlael smcont pllmrglel p:analiﬂl ito thes
can be achieved only via c on%bdpag tation
expressig NRATUREST NPHRSIFIGHBIE B PT b BIeoTelss 55 SEerdl TS o
cassette%"l"{;fhfe' ﬁ%z?ﬁé 98ctok fbﬁ?éjblbhga in 'ég)% mcﬁé,ﬂd}ﬁé b?ﬁréé@%?l dfroach in

quantitative i s necessary to
phase wﬁiemes geee seqmetabedrhfo’rmnom@mttjaﬁwget ppieinamder thetentrol of

the sam% pgg"éébiélr ggqggnc{;_%v r\gg\i%{?thsee%%r%g& (y&%g%%g% ﬁ:{ %2) F\t the
preparatt%glgt% & q lférﬁl%és%%h beHHiel@kengos® udiregporiding feratentation

prote| ns with polybasic C terpm nuys are secreted
volumest Bhisﬂ@a@mtwa marercpstrsompiexiaf Rurifigaiontin gddition, the

amidatiop Hc{ﬂeh Ierlr9t§ I%c%oiua%maqﬁg ¥\3 Qo 'tﬁaﬂ?%%éé%sﬁ n@% Upafite

age nechani

amldated FF@H urﬁ@hiﬂé\t@d réduirdsaprotein BA aleeision Md’avod@f a Qé’@‘eﬁify
01). However, it is not ea%@aéulpco ntr

. |
preparatmatrpp@a%s (ea@dHena et ehi Herk Bipe KehaR thg < 10, p-113-23)
must tak%ge]rcgﬁ {1/12 );tﬁ? 194 tHQié‘ﬁfb't& s Wi %&?ﬁaﬂ@b R¢SiHus dB%ecreted to

arge C ution o fusion pr oteln

only a vefpynizwedtashvarast atfdlect s on the yield. The am dation
processes described above start froma C term nus of

the target peptide which is extended by at |east one
A furtherq’ﬂb{f‘l%g%F g rPi% sl 6rPfHé5\§éé’§ﬂ p)/rotéiﬁ-%bﬁcf 8@elf-cleavage

ept i s wth Ctermnal 1ysine can,
mechanlbmmmttmgl"farm beygl. iNatpra Bbtemin At 19, &MI-QT&S'%QQ&) driowever, it

s not eay i, peniriie reathoandfamntEic S fut Gl iR dofthation
of unwarﬁea\b%alﬁﬁs Pdéydd)&ﬁfrt TRE reéfatifely 1atB8idonaibutionnsithe fdide

enzymes 1 nto the nononeric unit. H gh yields can be
protein nmhhmddverse lefeectagn thenyield.

The amidation processes described above start from a C terminus of the target
peptide which is extended by at least one amino acid glycine or alternatively intein
peptide. Peptides with C-terminal lysine can, however, if they comprise no additional
lysine or arginine subsequently in the sequence be prepared as a muitimeric
structure which can subsequently be converted by digestion with trypsin or trypsin-
like enzymes into the monomeric unit. High yields can be achieved in this way. This

is not possible in the case of the processes described above.
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IS not possible in the case of the processes

descri bed above. 3 The known bi ot echnol ogi ca
preparati on processes are3thus associated with

di sadvant ages, and the obj ect of preparing peptides
or proteins which have nore than one basic am no
acid lysine or arginine at the C term nus and are.

o o D2 P e T v
disadvas@bbs| Atd G ébjeét%f\/pﬁ*épaﬁm‘g pbpderd w@@nw&m&t have more

process would'energe if it were 8OSSI bl e t8 ? are
than one haSIDMBO@G%WBmﬁe@ afojpinaat therC &rmings pad gee terminally

e e Whl sic
amidatof 08 alhfiths S ppSBAG o pahng SRR hetRarabd 250 L0,
satisfactbfilyasblREy me- cat aI yzed sem synthesis with |ysinam de

or ‘argininam de. Levin et at. (Biochem cal Journal

63: 308-16; 1956) describe the effect of trypsin on

:ﬁ%b aHsle RRRIbIEeSprePage in

An alterﬁé/tfi) rs Q%t@ﬁﬁ){ééé %\\‘;I&VB{JEP&M%Q% IIFS| nam de deri vgt P\%es '
large quaahiival a peecosoresftthd tamgeepepim whfdhus hemceted by peleast one

basic aBe 55 MFRBEEEIE D 4 FEoNe U REdh Lrey O | §FHBiE 2atalyzed
semlsynﬂ'@s‘?se\ﬁntﬁ%stlﬁhﬁnfdee& Airfindalees place rapidly by

npari son wth the Coupling reaction. It nust be
concl uded therefromthat trypsin-catalyzed

Levin etaggbll nt Irqna;;r{llﬁloem Qﬁg’ﬁg %?%53 | 'n(g% Eg gﬁé %ﬂ?&ar%f' RibsH on

lysinami@é Andii v2aisue oflyfinbimidey péﬁ’tf@sm‘l’he(mﬁm‘sémseﬁs ahew that
unsuccessful or successful onl el ds

h | ow
lysinamige stefivativaseeansgt bﬁr%@@ﬁemn@ﬁmﬁ W&‘P@P% Pﬁ%‘é%'%"tte high
moleculdy W BBh0ERAFYYE Sonliuis Bitcilso EATLS G o diately
formed :ﬁhld@b i @lﬁfr@e akd @merpiamhmramﬂylbg cmmn;]fam@ml withwthencoupling
[ ields (i e 9 as, .now. been fo Jt
reactlonakamttst&ﬁmryfw@@éh ﬁﬁfﬂﬁ'éa&tafpéﬂés?\%&@ rse{wéy'ﬂ)tﬁ%@%ss
process@g {(ﬁ&{lh@ﬁ%‘?f‘ rat &Fbp%?ﬁ({a%l: \Mhllit(l'ge Cglfﬁkgdrﬁdlﬁgiﬁﬁhhﬂdé ef poly-
arglnlnaﬁm‘!er ahpmlydjys/Argsylmeeltsqqu@ncps 8EDBNIEXSSsLY 9gFuetasETUl only
for exanple, -Boc (t-butyloxycarbonyl), 30 -Z

with |°W(Yt?éﬁj!%yl oxycar bonyl) or -DDZ ,

(di met hyl phenyl propyl oxycar bonyl’) into the ani dated

basi ¢ am no acids (lysinam de, argini nam de? does not
A peptademmmmocm whmaurpnﬁnglwm@ntﬁ topstv-eatalverd yioatien of

ectivity of the liga f
amide ReSEL 4o RS ARAGEEH ARt T peRiasS B e
C-termin@PBasielnihe a‘ﬂ:’icﬁmﬁ&ﬁgw\?rtdrdm.%k bBQf’/d/)des ngw bteg fourel.
7 groups, thus avoidin osses of yield through renoval

of the protective

It has additionally been possible to observe for the process of the invention,

surprisingly, that introduction of protective.g'roups (cf. Pitraschke et al., Tetrahedron:
Asymmetry 9, p 1505-1518, 1998) such as, for example, -Boc (t-butyloxycarbonyl),
-Z (benzyloxycarbonyl) or -DDZ (dimethylphenylpropyloxycarbonyl) into the amidated

basic amino acids (lysinamide, argininamide) does not lead to an improvement in

respect of efficiency and selectivity of the ligation reaction. The process of the
invention thus has the advantage that it is possible fo dispense with masking with

protective groups, thus avoiding losses of yield through removal of the protective



4 group and the disposal of toxic reagents. This
results in the process havi ng enornous cost -
advant ages over total chenical synthesis. SUMVARY In
one aspect, there is provided a process for preparing
Ctermnally am dated di- or polybasic peptides of
the general formula I (AAN-XmNH2 (1), where (AA)N
is a peptide consisting of4n amino acids of the sanme
grodprand iild BERBA o YR8 rcaBentTER resMls inShé@Prodsss haviag egbrmbus cost
nal ogs or derivatives thereof; n is an integer
advantasieeYer Pt eI YIRS X is |ysine or arginine; in
is an integer between 2 and 15, in which a conpound
t general formula Il  (AAN-Xm1 (I1) is reacted
SUQ@@%@@ conpound of the general fornula Ill, and_ .
In ofeQspbitiXhérke lid Providedvhiprivesidpr mepanias K-tgrrainally #raidpigd di- or

i fo DLESE of an enzyne having the -
pob@%%?@%%%%lﬁg§iggﬁtyﬁg&utryqﬁin, and where appropriate
t he result?ng-conﬁound of tHe formula I is subjected
wheted protein chem cal purification. In a second aspect,

there is provjded conmpound ef the for.pul . .
(AN &5 SpapBAS Sangistipe phinamERaG ebthe splivptir e@kﬁvﬁtﬁk\?&
AA LFLEW NG RS SARRSES ot Mivati®E@hdrbbiNo.  2) ;  HGEGTFTSDL

SKQVEEEAVR LFI EVWLK PSSGAPPSKR- NH2 (SEQ I D No. 3);

N HGEGPATSEEr HBREVESERIROPE 3N KNGG PSSGAPPSKK KKKR- NH2

(SEQ,| .4) _or HGEGTFTSDL SKQVEEEAVR LFI EW.KNGG
X Ps&ﬁ%g&?ﬁéh?’sm IDNo. 5). 4a Inathird

m aspeatintcetrdretvéen JandviiSded a nedi cament conpri si ng one
) r nore of co nds the formula I
in W@WQ%&F@PP@&%@ g‘?qrf?ga?i%aﬁ es: HGEGTFTSDL SKQVEEEAVR
LFI EVL KNGS PSSGAPRSKK- NH2 (SEQ I D No. 2); -
is reacted with a compound of the general formula I1I, and
(X)-NH, (TI)

in which AA, n and X are as defined above, in the presence of an enzyme having the

biological activity of trypsin, and where appropriate the resulting compound of the

formula I is subjected to protein chemical purification.

In a second aspect, there is provided a compound of the formula I characterized by the

sequence:

HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKK-NH, (SEQ ID No. 2);
HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKR-NH, (SEQ ID No. 3);
HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKK KKKR-NH; (SEQ ID No.
4) or HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSRK-NH, (SEQ ID No.

5).



HGEGTFTSDL SKQVEEEAVR LFI EWLKNGG PSSGAPPSKR- NH2 ( SEQ
ID No. 3); HGEGIFTSDL SKQVEEEAVR LFI EW.KNGG
PSSGAPPSKK KKKR-NH2 (SEQ I D No. 4) or HGEGTFTSDL
SKQVEEEAVR LFI EWL.KNGG PSSGAPPSRK-NH2 (SEQ I D No. 5).
One enbodi nent of the disclosure is thus a process
for preparing C—terninally‘?nidated di - or polybasic
In ertiiagesct, Ahert REp@eBEd §|méd%méhﬂ:ohpfrl Y BBt Nok: dflthe
mherﬁ_gég%g |s|a“§? tide f i sting of n am no acids
cogpoYra OrgH A bpBe SPAHSNAPER  AA s an
H_mfcrsan;iskc,lelammgf|mNLmGG\mscy;g@smeNe|9f(SEm 1D sloam);
HagtatspLARAEEE AR BT T sk P (BT R, o
HGE® 1€ SDL IRKOMERE 2VR & 1EVI]L. KN AGWEHSIGARP SKKIMKKRANHf (SERED No.
&%@%ﬁﬁaﬁﬁﬁ@ﬁggg&ﬁ@gﬁ%@ P$§G£\§?§hﬁ&ﬂiﬁ( %!D No.
3)in mhlch AA, n. and X are as defined above, and p and

g are integers, and p+g=m in the presence of an
enzyne having the biological activity of trypsin, and

Oné!\lﬁﬁbé’dlﬁhﬁﬂtrdmhé alselobe iy ﬁﬁyhbf&essq@ﬁp@mg@t&&%uy amidated

I S. subj.ecte ein ‘chem cal
di- BW‘?%%‘&H"BWGS OEJt ?ré‘tﬁo which in is an integer
bet ween (AAamd(rﬁ.LNHpr i n whi (flf), inis an integer
Whggtween 2 and 6. A further enbodi nent of the
&lsclosure is a process described above in which nis
- (Adgn is arptletgbrcot)ﬁsth@e}f nl:@niam ecid 080he simeetdiferent t¥peaimdvhich
AA50Qsa95 a%Qlogg‘grcf]eQQativ%Qt g&sffu”hef enbodi ment

of the |sc osure | q[{i)rocess cri bed above in
N whilgAn ifeear beiwremS prbleanthi ch conprises one or nore

X CONpaBRasafinotdRl draniMlor deri@dives thereof:
m is an integer between 2 and 15, .
in which
a compound of the general formula I1

- (AAMN-Xp (1)
is reacted with a compound of the general formula III

(X)g-NH:  (III)

in which AA, n and X are as defined above, and
pandq are integers, and
ptq=m, ' :
in the presence of an enzyme having the biological activity of trypsin, and
where appropriate the resulting compound of the formula I is subjected to protein
chemical purification;
in particular in which m is an integer between 2 and 10, or in which m is an integer
between 2 and 6. '

A further embodiment of the disclosure is a process described above in which n is an
integer between 10 and 1000, or between 15 and 500, or between 20 and 400.



part of the fusion peptide is expressed; b) the
conpounds of the fornmula Il are liberated from said
fusion peptide by chem cal or enzymatic cl eavage; 5
c) the internediate fromstep b) is, where
appropriate after protein chem cal purification,
reacted in the presence of 4n enZyne havi ng t he

' ] f 1
A t?h%r%%{rbﬁug men?c]():ftthe dlsélogljre \}a[' 806:5%%@:38181?% a&:gn%)w \ 1ch
a) r es@lﬁlsmgnepmunld caghpridee ofioenrodra chmpeursiy bff thetfeanutloll as
ahpf,gg{@tge ﬁllgﬁ,glgg de%'%k rb%é&l on and isolation; -in
u

arti i nation of the conpound

) of R éOlle?LWGF af the f@%ﬁa Higee lihgsateshirorp said dision papdige by

plaaﬁnawjna@ﬁ§m@ﬁcgm %gen hal i de, enter oki nase,
factorXa, Genenase, ronbin or trypsin; and further

preferred the fusion protein is expressed in an
expressi on system sel ected fromthe group conprising
E. colt, S. carnosus, 10 Sal nonella, Bacillus
subtilis, Pseudononas fl uorescens, K lactis, P
pastoris, Schizosaccharonyces ponbe and S.
cerevisiae. A further enbodi ment of the disclosure is
a process descri bed above in which said peptides of
the general fornula |I have the biological activity of
G.P-1 or derivatives or 15 anal ogs thereof. A
further enbodi nent of the disclosure is a process
descri bed above in which the conpound of the fornula
| is characterized by the formula |IV: HGEGIFTSDL
SKQVEEEAVR LFI EWLKNGG PSSGAPPS(X) m NH2 (1V); 20 :
which in turn-can in particular be characterized by
t he sequences: HGEGIFTSDL SKQVEEEAVR LFI EW.KNGG
PSSGAPPSKK KKKK-NH2 (SEQ I D No.1); HGEGIFTSDL
SKQVEEEAVR LFI EW.KNGG PSSGAPPSKK- NH2 (SEQ I D No. 2);
HGEGTFTSDL SKQVEEEAVR LFI EWL.KNGG PSSGAPPSKR- NH2 ( SEQ
ID No. 3); 25 HGEGIFTSDL SKQVEEEAVR LFI EW.KNGG
PSSGAPPSKK KKKR-NH2 (SEQ ID No. 4) or HGEGTFTSDL
SKQVEEEAVR LFI EW.KNGG PSSGAPPSRK- NH2 (SEQ I D No. 5).
The disclosure further relates to conpounds of the
formula | characterized by the 30 sequences:
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' . No. 4) or lo HGEGIFTSDL SKQVEEEAVR LFI EW.K
protein t =]

HGEGTFTSDL SKQVEEEAVR LFI EWL.KNGG PSSGAPPSKK- NH2 ( SEQ

ID No. 2); HGEGIFTSDL SKQVEEEAVR LFI EW.KNGG
PSSGAPPSKR- NH2 (SEQ I D No. 3); HGEGTFTSDL SKQVEEEAVR

LFI EWLKNGG PSSGAPPSKK KKKR-NH2 (SEQ ID No. 4) or 6
c)  theRtTETShRICSKOVEREAR i, FrHEN: KNGO (PBSCARPSRIGINHZ hE BRG]

| D-No. 5); _thei ially in depot =~

TR Iaret i o Brkse T emBoaT FERB e Hesplgisn
- dcBigy mﬁ;mmh a@@@ﬂ%béhﬂ*gfﬂﬁefo%uféoﬁl?aﬁa the 5
unds of the formula I characterized by the

conpo ( _
d)  vdeir enpeprialetET ERSHINGSKOVERBAMET hEIFEMLKNGS subjected to’

PSKK:NH2 . SEQ | D No. 2): HGEGTFTSDL SKQVEEEAVR
pﬁ%ﬁl‘?ﬁé@é&&%ﬁg -aﬂﬁjs?’éé‘)(‘j‘;l D No. 3); \HGEgTVETSDL
in which SiKQWRRIEANRhS Bl ENANALARS drgfisfRe Mo diZR AR the fusion

PSIRI-TNERNS SECy Ao, hdide, eMiesolinase, fgstof ¥m, t he
The, term

GeneraRRInSF WRSIPERE I AR B S P e

nal og

. in an ex@wbsion agbdnnbekittddrodPthBero 6 ORI Ehﬁ)ligsnééﬂn%sgs,

Sal e@ode byt is suitable for incorporation into a peptide
aimoneg g acilluggibifiise £setdamangg dlusfessanannacisiR pastoris,
SchizosZREALLIN aFFﬂ'“ LUl i and also all further
: non-r@%&%asl y g%%‘?r#'négb%gyﬁg%%' aci ds whi ch have any
basic function in the side chain, such as, for -
) exanpl e, 2, 4-di ami.nobut anoi c aci d; 3-nmethyl ornit hine;
A further embedtargp of thi thstcloeyre ia protessdeseribaeibode amivhioh elgi ne;
. m_nol,euci ne:. 5-anm.nanor | euci.ne;. 4-am ng 20 .
peprides of e TLEH RO Tt PPl e -0 B or gy or
analogs théedmi nonor val i ne; 6-nethyllysine; 5-nethyllysine; .
' 4-met hyl l ysine; 3-nmethyllysine. The term"derivative"
of an amno acid means an am no acid or an anal og of
A further egihodigrenhof the didclahire s 4 posubdesitibtdedotyinomgcipthenor e
igmi.cal Qups. Exanmpl f such 25 chem cal groups
compound S RTER SR RS o AT s By 7

'n peptide chem stry, -

HOE GT RO e By SR R AP ERGmeoy1 iy

) . . r A/ | .- . .
which in tf QPP paric TR Be charactotizad by the sequances: » b onn 7

HGEGTFTSDEI8KQMEEEAVR BF (BWLKNGE FEBSEAPPSKIOKREK-RPY (SEQ 1D
-4-nitro-Z, -2-picolinoyl, -Tos (4-toluenesulfonyl),

No.T).  _For (formyl), -biotinyl, -dansyl, -Dnp
HGEGTF‘IE%%P{}(%@{E%B@?/E CAERy(RRERS B @bkl NHYEEPID No. 2);
HGEGTF 9Dl SKRMEEFARI-RIEUHOK NG PESGARRSKRRNM (SEQ 1D No. 3);
HGEGTFTASCSRBMEEEAVR LFIEWLKNGG PSSGAPPSKK KKKR-NH, (SEQ ID
No. 4) or | |

HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSRK-NH; (SEQ ID No. 5),

The disclosure further relates to compounds of the formula I characterized by the

sequences:
HGEGTFTSDL SKQOMEEEAVR LFIEWLKNGG PSSGAPPSKK-NH, (SEQ ID No. 2);
HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKR-NH, (SEQ ID No. 3);
HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKK KKKR-NH, (SEQ ID

No. 4)or
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-acetyl, -nyristoyl, -palmtoyl,
N-1ithochol vl -y-glutanmyl o -co-carboxyheptadecanoyl .
Such a group is furthernore a group

O -(C6-C24)al kyl, agroup C(O-(C6- C24)al kenyl, a

HGEGBC(T“E&BL(S(l@M(E%M)L&IIEW@@PSS&A@@R&&}:&HQ(@E@ a3 No. u) .

c24 kanet r where al kyl, al kenyl,
their usg, ?%@ﬁﬂ[@fd?l{jeﬁﬂkf%ﬁwﬁ&”ﬁ enyl . groups where present
may be branched or straight-chain. (Cl-C6)Al kyl" nmeans

a hydrocarbon radical having 1, 2, 3, 4, 5o0r 6 C

A furtheatmhﬁdimEmaiﬂﬁlheejESMSufEﬁia(ﬁ&)d&iak?ﬁht doanprigiak SnabemoRRIT Y |
1-nmet hyl et hyl), n-butyl,

| ,
compoufiediio/P R Rk RS stdal oty
HGEGTFIgmt Bxcmepkhhr Lsrgwtam@(asgemmmwma@ nlj No. 2);

hex

n-pentyl, isopentyl, tert , nheopentyl,
HOEGTE OB b KANGELoMA LEHONBIMEG REGGAPE S RNAlHoR 1D No. 3);

noeaTEIR G RNR LRSPL R e b6 e o

No. 4) of C6- C24) al kyl radicals are fatty aci d residues, for
e hex

HGEGTFWS@éc%HQIMgE%AOCtéE@@’E%a RIS PAPRRA A dogﬁéﬁnlﬂwo. 5).

hexadecanyl, heptadecanyl, oct adecanyl (stearyl),
~ nonadecanyl , eicosanyl, dl cosanyl, 9,11 '
Th bRt ¥l ‘éﬁ&ﬁﬂﬂé dhe 3RBLYNS bl decanyl . Such a
emeam %up |sp1EL1LﬁOt rmr%rea gr]oup _
C(O) phenyl ('C5- C8) het eroaryi - phenyl , C(O) - bi phenyl

The terrrf r%]% pgﬁet acidh y‘lg%lé ngﬁ@th%@geﬁ%ﬁﬁ%%ho acrd Whlch is

- not encodedam G‘wesg@ss&ﬂd ctaedbblyisauitable ‘an\meg:rmqasos dgltect ;mbti‘demham

 Examploil ERR ol e TAGH Hra BN Ee S TS e aftdyrtner

i
non-natuPs S)péc?c?ﬁf‘ﬁg é&lﬁcggﬁ%tsﬁ?@bﬁ f%gﬁyéﬂ}ﬂ)a}t@ggﬁgjlggﬁ ?tet %B@ ICﬂlalﬂ

 such as, tfrbmxarsplpog dtdiemin@)utapoisi agiong- mtﬁykpmﬁhmam mefhy®rnithine,

20

25

30

~acetyl, -myristoyl, -

i.tion

s-aminolBsiai Eeioe SUERRe fyA T Sl BiTe S SR SLelBice: frsming:

norleucin@ay- é?ﬁirﬂh@ﬁ@ur&néM%ﬁn@n@n@hﬁ@sﬁla'nﬂﬁan&wﬁhr% Besleth\Ilsine;
5 position, 2,4, position, 2,3,6 p03|t|on or

2,
5 methyllysmlesdrﬁnsﬁhwilmne I-%{Te?’fbmlr‘gﬂmereans for exanpl e furanyl,

thienyl, pyrrolyl, imdazolyl, pyrazolyl, triazolyl,

. tetrazolyl oxazolyl isoxazolyl thiazolyl
The termi ‘a@ﬁmt%obf/én Pbtid TRETAZAMEin®YEH rﬁr@ma/ﬁa;og of an.
ridazinyl, indolyl, indazolyl, quinoly

amino ac%O wal@hn@wbstrtptﬁd@y QEBWImOEﬁﬁJfﬁﬁm'&Bi @f@uquﬁxm@@rsuqi;ﬂuch

nnol i 2

cheriat S L PSh P Sl Ve S 38 B0 L PR AR, o008 -5
(t—bu’ty!ox?@@boﬁ?lg) QQDeﬂZﬂGHy@erhpl)tmmz @lm&hﬂiﬁhéhyl?@py}oxy—

referably lysine or arginine, especia si ne
carbonyf)tf@@@dﬁmha Eﬁﬁiuqagfag\yﬁ@emyi%@ﬁam%l)m%rbrqrﬁ@t a%LCBkoro ~Z,
-Tfa (tnﬂub%c%?y;EQé%BThHSyiQIAQHHm-z, -2-picolinoyl, -Tos (4-toluenesulfonyt),
-For (formyt), -biotinyl, -dansyl, -Dnp (dinitrophenyl), -Mca (monochloracetyl), -Mtt
(N-methyltrityt), -Nde {N-1-(4-nitro-1,3-dioxoindan-2-ylidene)ethyl), -acetimidoyl,

palmitoyl, N-lithocholyl-y-glutamyi or -e-carboxyheptadecanoyl.

Such a group is furthermore a group G(O)~(Cs-Cas)alkyl, a group C(O)-(Cs-
Cas)alkenyl, a group C(0)-(Cs-Cp4)alkanedienyl, or a group C{O)-(Cse-
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~ methyl, éthgic henbpyll isopopeyit (Tesiefudethys, n

be derivatized by one or nore of another reactive

group, in particular selected from 30 the group of

am no ester, peptide estey, anhydride and halide, and

be correspondi ngly enployed in the process of the

i nvention. The term "enzyne having the biol ogica
Cos)alkaistiienylt whetfe alkyhsilienylesdkenedies! ded allk@atmmﬁ greyies where

present rgqgm%érlagb{g%d g\églﬁrlgt%?ult—ghgigéf(; @ )/{;#)a The he %}égdé:fa'r@é}?l

radical h?ﬁﬁ‘@el fé %glﬂf'éQQﬁ"BZ('?‘,'ﬁ§msdEkéMﬁtesVﬁS(CQfCBVﬁkyI&eUB:als are
0 enzymes having gngérel at ed

sebrV2- -methylipropyl),
sec-buty@tr-gﬁ?%hg@@y[) %Sr{ glrl ngﬂ-@@%{hg%ﬂfyrfﬁgﬁ&g iSBE i OfBrt-

pentyl, n@&ééﬁﬁﬁ‘h‘é&yl T 020188 c@ﬁ@s;&ancﬂh??dﬂéémaﬁydroearbon radical

hastin, acrosin ikrein eghSId'l,
having 6iio @4 Gsitoms, Alkybadiesielspaphe sigight-chaingr bapched. Preferred

(Co-Conrg oRRERLAETBRL R Test <8 KRB pbiot 8o onh

undeca n'yIS dabcae] Midecuayl, tichdecanyienyristyy pestadeceeyiz ynes,
derivatives or variants b%%aa]oem fical t.0 cl eave

hexadec;@nylehﬁpmppenyloogtggega @gngp@c t $IROSATY
dicosam&l 19- ﬁhﬁﬁ@tﬁﬁgpﬁwr‘l eCI(%tHgilﬂ‘ldEc%ﬁWm' ogi cal research.

‘ernat v Ity of “enzynes can be
altered by peptide chem cal nodification or-nutation

o i 55 A st SN 5O
blphenyl U)th rﬁﬁérﬁ/}“vﬂ@b%é 'Eih'eﬁ?! prHeh?I terpaehyicor heteroaryl

t| 0 In the erred enbodi ment of fe
groups ape omesbstﬁﬂteﬁlw afeﬁubeQerd by g€ 5i tvotgroeps Selected from the

group of E{:F'Iéf) ew 'gg B':(pﬁ %‘g hﬁg@o@eﬁ%ﬁ&ﬂkgggag gﬁ%ﬂgl' 98 %a!sS the

substitusTR GHBNBE présdrit A T pdsitiohotHen® poeltloasqmdilmel Arpg)smm
sequence, which 1is coupled to_a hgst

fi
Disubstltpteﬂmln@mylmgbe(g@bsmwte nptbgg Ppast |Hnt§91e0| tgg\ 2,5 position,

2,6 posifef 324 RSP ok 35 PEREPAT R B EMnc g kAT IbNe
substitughts @edyl e predemdiin &t 2,3, faposﬁltlem ms@ms:m (el prisiipn, 2,4,6
inside the cells. If a |onrygtrate

position, .3 Sapgsitian.er 3.9 epsiign- retecaabincans e SFabeduany.
thienyl, pbﬁr&lc%hlmlagiégblegg)’%ogﬁ tb|5E ], k&Paldil Q%WIL@@@ZWH

nec |nker t hat e speclific
thIaZOIyISIBblI'ﬁEiZdIIﬂ pyrichl, pyrezipglk, Wermdlnyi aylvmzuraylj @@b@iygdncﬂqﬁgﬂyi

o, S S T e Rl BB, £

present disclosure, the target peptide is a conpound

of the formula Il. A large nunber of possibilities
The termwibasic amindkacidh meartsﬁyésme; aNginineveF Kerivatiugsaranalogs thereof,
such as, %8;9 teké‘n‘%Sfe MG o gi‘truilme preferably lysine or arginine, especially
lysine. In this connection, lysine or arginine may, instead of the carboxamide group,
be derivatized by one or more of another reactive group, in particular selected from
the group of amino ester, peptide ester, anhydride and halide,_and be

correspondingly employed in the process of the invention.

The term “enzyme having the biological activity of trypsin® means, besides the known

and commercially available trypsins from the conventional sources such as rat,
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~available for the design of suitable linkers. If, for
~exanple, the amno acid nmeghionine is chosen, a
_ chem cal cl eavage with cyanogen halide is possible.
If, for exanple, a 30 pentapeptide of the sequence
cattle, @gmag @@@;g@@ua@, thenseanzyaes) égr\y\@yewqrwariams thereof, also

enzymEQhELBE KARRE S R05RER Bieal bronbles RS 1ot Phrnulge
cathopSAMYle IBITREs A dgehetrKand WirsRapRARYER Gabseus,

can be used as processing enzyme

desi g Genenasgéé) )
S. exthaiuSp%mrvﬁfé@ewm raglige enfl fu sllydellavug ttiviiase ingastie, acrosin,

oo 3y o AT PTG D S BB o

(c!ostr:ﬂa\tF)R as linker, so that a recognition and cl eavage
e for throrrbl n results. Al though an enzyne having

itis Cleqr}{@ tbqa §|(I8@qi earsaitiy Wi gorgrectiey et Ais dist isnpatelpdaitive, and
further élﬁzgﬂ{ 1 feEQmC'é% bAoaRRNS \fa%nfsha%ggB%%ﬁg?ﬁﬁ@f’ég#é{%

h~an enzyne 1s
C- termneavl%oaiastdmmmnmds iaihe tbat:mxaﬂlq&mg)ﬁrstd:wm@d&nmgur e.

psin can jnitially b d i n aqueous
bfofechw%a@lawﬁa@gr@h' ARERE % fie $RRTEAIY Rl anZyBIe 17 haugkesRd by

peptide RRBIP pRRIA NGNS BHBR ARELNAICIE (rulbhRa hefhcfon, the

I'l nker bet'ween. u3|on part and target' pept

- specificijoavey actjvitiytofies zghes @osbé biaekedly enovhiied bb/ysuﬁabletdmelce of the

ptide, if it-is export 10 conpatible, to be

ot tarag.t ge !
reactionCOAHRPAY into the cell culture mediumeither in the

‘formof a fusion peptide or inits native form It
~is possible to use for this purpose reconbi nant host

Inthe prefatadembedipeni af thy ptdvesseofdlie disabosony Ganbdite of pr ef er abl y

s, are chosen

microorg3{ietREICieB ol pYRARIR L ndRALE ] BlizaSekb Pl SunpRs R -

“desired ;ﬁépﬂdlaesetq@ég@é is faRblafed Pito ﬁ1§@@r¥@§gj@@1&d1g19hfm§éqﬂénce5wh|ch |

ptide which includes the target peptide, i.e
is Coup!aéi&ﬁ;ﬁbfa@ﬁi PRCHiveP TOIGHaT SeqUecs: i sopsiblsosdbissiasehe

cepenc L 2T BB G P B Bt Bl cp '

formed bi/hke S&II tilrectiyper Brilreictly bbifgsion @epRes ramalriag inski the cells.
exportation is frequently restricted if the
C-terminal end consists of nore than one basic am no

ifa fUS!Oi‘?@{eregngs-lrrEgg I%%;t%b%'ﬁl@mrrc‘ﬁ@pt%qﬁ %&%@ﬁt %Vtﬁbh %E:Je{? i Ebe

ur pose are

skilled worsekibiat (faf fusso‘ropaﬁﬂeﬂminast e bbhissdad t@f’{ﬂe( B¢ a)inker, that
oducti on of Reconbi nant Praoteins,

the spe(:tgc §piling gR&Y dye PRABEra e éﬁag@iiowsasq i&!@é@\egggfﬁd N terminus

lers epresentati ves

disclosure,ahetat deepapaidp &nd @anNeinvd Eﬁgiec’:‘mﬁhlﬁdl al ﬁbﬁrge hombérraigen and
of such conpani es

The 25 cata escription
possibiltiphan i SfekEreRdeans SKED SYRGF B Gy Fam N Sxpandsd, is

available for the design of suitable linkers. If, for example, the amino acid methionine

of the targéJtBBE%rnﬁb% 5% lf‘é’tﬂbla@@r rh & lF%er‘?e Bgﬁﬁ%g{f the present

is chosen, a chemical cleavage with cyanogen halide is possible. If, for example, a
pentapeptide of the sequence DDDDK is chosen as linker, a cleavage with
enterokinase is possible. If, for example, the tetrapeptide sequence IEGR is chosen,
the cleavage can take place with factor Xa. With an appropriéte design, Genenase®
can be used as processing enzyme for peptides whose N terminus start with
histidine. If the N terminus is characterized by the dipeptide Gly-Ser, it is possible to
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overview of the technology. It is also clear to the
skilled worker in-this conpection that the range of
m croorgani sms to be used is continually expanding,

as is the repertoire of the biotechnol ogi cal -

Choosertbe ligftepe b d Y HBrassiinker oo ek anrecegrsiiet ahd ciaanaga isie for

oL A28 LT LA B
emp]oyeﬁyﬁ%fﬁaﬁlﬁ%&%'&?& ulSol ¢ EQP‘%%%FE@@]Mg tEE fet c]q%uch an enzyme is

bacteria o
POSSlblesm pramthpis gwen Bahirpawt inghe Bacdsk bﬁ&te Qublbsures or
onon pecial |y Pseudo fI uor esce
Thus, rGRSH OGRS BB EEGh bk BSFA LRI Rl LBERREHRs 1A par

of the fL@QfH @@ﬁﬁ@é@fcﬁi@@@ﬁxsﬁmr@ﬁ%eﬁs iA8EeYd B ﬁﬁker]&atween fusion

However, the skilléed worker is aware that these

Daﬁaﬂ%ﬁﬁ@@@m@ﬁtl oned as exanples offer a |large nunber
of possible variations which energe for exanple from

the choice of suitable pronoters or other regul atory

Howeveﬂ,uﬂs%lfm posslbeauanaivly fhehgeagiet 9ep’mié7 GEl isl e@é;o@ff-

the host cell.and-of the vectors used %1 )
compatiblg) ia be seeisted intoihe ea gultieurpdim @merdn ee;éorm oftghfsion

peptide 5xefnq{stﬂt)cﬂﬂfer?8ﬂﬂs 1195 ?)D%Stg-lga:}%fllf’slc%liolr %S gﬂéﬁ%es% r'eéo %)h‘%iﬁ ASst

cells, esaekapll)ekﬂiofserof eﬂmi'odrgaget‘nswpéfedﬂaly b’éba@teﬁa of yebﬁs If bacterial

si cochem cal. properti.es, intended to
cells are 05%@.3&@@@%!?@ SYaE8Y th%rr%'ﬁ i) ﬁgdﬂ@r‘abwtm the target

ey T
compoundi Df@hwﬁ&ﬁlu]a:l[[ €@arthé purpbics of B AGCIOk @S, Heiet! difteily scereted

o e GRS T R Bh 2B R 5 o i
cormec:tzd%J tHal e EL SOV StioH @fr@@férﬁli/QEsfﬂ% if tﬂ@ﬁ%hﬁin%d &Rd %onsfsts

for the chromat ogr aph be advant ageous

of more than onﬁézq@w@mmacfd the present d| sclosure to fuse
the precursor peptide with a peptide sequence which,

for exanple, permts purification by affinity

The host@%aﬂﬂﬁh@@n@lﬁhﬁheﬁw afallbhemn slaabiopsrents Qlrpbse are Iénov(\)m o

di scl osure, exendin derivatives. as disclosed in
the skiue@@@mqy](ggsﬁw epxaveplpecnlipsendred (¢ Maydottiexaheeombinant

because ,of
Protins, S PERELARSECSL el 50 RAF IR Sy BRAUREIT
available froRvs @Gk raber bﬂsﬁﬁﬂ:@?@mﬁredémhmﬁtchl May Be
treat ment of di abetes or other netabolic disorders
mentionegygre e @H@DﬁﬁteSeNQWrﬁ@lﬁad Ghelsps.invitnoges anddiedhs: dhe
I S have. su
catalog dé@fmﬁjﬂﬁﬁ 23%&{} g@ﬁ@fa’ﬁﬁ&%@%t@%&%@%?&? ﬁol ht%gatw% prowd?ng an
overview of the technology. It is also clear to the skilled worker in this connec’uon that
the range of microorganisms to be used is continually expandmg, as is the repertoire
of the biotechnological methods. Embodiments which are more specific in this
respect are also included in the subject matter of the present disclosure.
Examples of host/vector systems mentioned as representative are the following:
bacteria of the type of E. coli, S.carnosus, Salmonella, Bacillus subtifis or
Pseudomonas, especiaily Pseudomonas fluorescens, and yeasts of the type of

K. lactis, P. pastoris, Schizesaccharomyces pombe and S. cerevisiae.
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materials

The international patent application WO 02/ 066628
describes a hirudin derivapive which has the am no
acids Lys-Arg at the C-termnal end. The
antithronbotic effect . profile can be nodified by

Howeveﬁmf@&tkiit@i b cCid Qm@rﬂﬂiat@ﬁ@%y@%mE%eﬁtmﬁéd%fé}\%leS
t he recursor wwth Gtermnal lysine is prepared and

p
offer'a Iaigesiyubet b staperatoreabichamewedpt Bxamglenrenmrthee

' i on resul t :
choice ¢ sfiable st h Bk R e bl O B Pl sppenetic
propertieanf e st pal echdast tHesetidpedséd (4.5einapRitionabitiy DNRcopy

yeast secretion. For this purpose, for.exanple, the
number @ﬁé@%ﬁé@ sedcticaunRRRIEIo)- described in EP-A 0

324 712 is extended by a codon for lysine, and the

procedure - described by way of exanple in the patent

The skilled vemrher isuigdwise awewﬂmt@f@dmfrc@jrlﬁcéﬂon erdcend egh Mibih
it s also possi.ble to fol |l ow

Al ternatjv o
adapted RS RO ae BEBAUS P! T w%‘bﬁwa!womﬁa{waen it is

it GEAERLABIGSL AN 1Y DR EAA B A0 s

- combinatigawpkeows birneroichbach gioemaalpial%;mea’mm tethddsu fitis ikewise

clear in ’fﬁmféf’w it aipesnis et setishalbbeRD StmRec for
achlevm%é Eté rglllégﬁgoiﬁéedééi?&ﬁﬁucégs%ﬁh P8HfiGtioR @M sis of l(wjovel

an E. coli-specific DNA sequence codi ng

QAWEﬂ(elCM@ma‘EQgraanyé;tly t he gene sequence SEQ I D
No. 6 coding for the peptide AVE (1-43) (SEQID No.

7) ‘was prepared: SEQ ID No. 6:

It may be dd'vbﬂthé&ﬁ@foﬁ- t%@%ﬁmm%%IGTWCA@

precursom@m@mmmmm@@wmmn

by afﬂmtngﬂg’] 7 TCGAAAAAGAAGAAAAAGT GATAATAGCATGCACGT
CGG GGTCGACGAATTCAAA AAAA SEQ I D No. 7: 20

HGEGT FTSDL SKQVEEEAVR LFI EWLKNGG PSSGAPPSKK KKK The
e sequence was synt hesi zed by neans of PCR '

g
For furthelt (g‘gﬁlﬁgm@@)pf thegdisalpguse, ependiyodasivativee af distlowddrig U5

2004/010854 RESe YRER gﬁég?ace% X;d?ﬁ%hﬁ@xp%h eéﬁ{%t%%} Ferivéd'ifom

syn esis to

| ~exendin rsgytheesaiise sﬂﬁte&nbl@bd(gmm Ioa@nn@@ﬁ%lct}wat eimhpoRant part

r zp5u has the, seguence 8
in med iC&?Gﬂ%?ﬁl%m?M 37§abe es or oL}*e. r‘%etabo..c disorders

-Wthh lead for example {o obesity. It is therefore worthwhile for pharmaceutical

purposes to have such peptides available in appropriate form.

The international patent application WO 02/066628 describes a hirudin derivative
WhAiCh. has the aminc acids Lys-Arg at the C-terminal end. The antithrombotic effect
profile can be modified by amidating the C-terminal arginine. For this purpose, the
precursbr with C-terminai lysine is prepared and subsequently a coupling reaction
with argininamide is carried out according to the invention to result in the amidated
hirudin derivative. The precursors can be prepared as described in the appiication via
yeast secretion. For this purpose, for example, the gene sequence for Leu-hirudin
described in EP-A 0 324 712 is extended by a codon for lysine, and the procedure

described by way of example in the patent is continued to prepare the hirudin
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SEQ ID No: 8 includes the 1-23 region of the sense
strand ("sense"). The 30ICAC triplet encodes
histidine as first amno acid of the target peptide.

e?] Primer zp3a has the sequence (SEQ I D No. 9):
extend Gl S PCEEATESTHAA m@@hmmﬁemetion

WBT e GETas ‘
1 SE| Iud s the 1-5
of the pEClGr Bl bRE R ?é‘?@ﬁ?@ﬁv i Pt et
EP-A 1 P16 750 &dbe hasd tmhegueaee f()rSE@xh;Qe'\b 10): 5 .
5' - GGACGGACCACCGT TTT TCAGCCAT TCGATGAACAGACGAACAGCT
TCTTCTTCCATCTGTTTGGACAG 3'  SEQ I D No 10 |ncI udes
. |
The f¢ Ilow‘rggnél}%n%}%g esét’%g tooinfu gat tjrﬂlg rp[erg&g g E& gjg Jieans to be

mterprete(jggd}ml@ag\m re 111{)11 to the subject matters of the present dtsclosure
5- CGTGCATGCTATTATCACTTTT ICTT(,I TTTTCGAAGGCGGAGCACC

GGAGGACGGACOACCGTTTTTC— SEQ I D No. 11 includes the

xample RO RE T At fre A SRRt Bt sP0Beror AV

I sense
the last amino acid (AA43) of the target pepti de. e)

Pri mer zp3d has the seuence No. 12):
Firstly thg gepe RS dRARE RO RCOR G A NSEQ 1D

No. T)ngﬁg%;gré SEQID No. 12 i ncI udes the remai ni ng region -
e corrpl ementary strand ("antisense"). 25 Using ‘
t he primers, 4 PCR reactions were subsequently '
‘SEQID (il ed out under standard conditions at 54C In
tion 1, 100 ng of each of the prinmers zp3a and ,
TTTTrTm@@W@Acemtem@efh@mﬁcmfcc%&b%ﬁreﬁcb CAGAT

In the second reaction, 1/40 of the reac

GGAAGNG@@AF\&@T@&ITTCMGTCIGGT@'&EGM&G(BCTGMVMA@%T@ﬁHlﬁ:CGT

coreeo AP NIl Eecor

CGGCCGCACCTGGTCGACGAATTCAAA AAAA

SEQ ID No. 7:
HGEGTFTSDL SKOQOMEEEAVR LFIEWLKNGG PSSGAPPSKK KKK

The gene sequence was synthesized by means of PCR technology. For this

purpose, the following 5 primers were prepared by chemical DNA synthesis. This
synthesis took place using the Expedite™ DNA synthesis system (from Applied

Biosystems).

a) Primer zp5u has the sequence (SEQ ID No: 8):

5 -TTTTTTAAGCTTGCACGGTGAAG —3°
SEQ D No. 8 includes the 1-23 region of the sense strand (“sense”). The

CAC triplet encodes histidine as first amino acid of the target peptide.

'b) Primer zp3a has the sequence (SEQ ID No. 9):

5-CTTCCATCTGTTTGGACAGGTCGGAG GTGAAGGTACCTTCACCGTG
CAAG CTTAAAAAA-3’ '



10

15

20

25

30

30 each of the primers zp5u and zp3c.in a further 10
cycles. Finally, the desired DNA fragnment was
synthesized in 25 PCR cyc{es with 1/40 of the yield .
fromreaction 3 and the priners zp5u and zp3d, and
its Iength was checked by -gel el ectrophoresis.  The
- sges | eib. ONVACIhit ag i tl -5%reginn of thedccanplermentary stain h
. the restriction enzynes 13 EcoR and subsequently
(‘@ntisengent3 i n accordance with the nanufacturer's (New
Engl and Bi ol abs) information. In parallel, DNA of the
pl asm d pUC19 (New Engl and Bi ol abs) was react ed with
c) Ptiheer Zp3brimsnthe seqoBhca(GEQ IUBo. The fragnents of the

SECAGG O R LT R b AT oRTaRRGACAFRMABRBCT

T&WT@GAT@?%T?%QA@NGLBme reaction 4 were

I solated. The purified fragments were |ig
SE@)HI) Nﬂ 10nndudes they48< O8rggianeef the CPB@‘W@PW% gtrand

Sups Iy, conpetent E. coli cells (Stratagene,
(gppse coli XL1 0 Gold) were transformed with the
I |gat| on m xture 10 and pl ated out on agar plates

conprising 25 ng/| anp|C|II|n sm d DNA was
d)  Prigwrapde hasdheﬁﬁaueﬁ@eﬁﬁgdl '890?1 and characterized

5g)é/§|re &%Grer;ﬁ"@m?rﬁy%e AL ﬁ?lr‘]@ep@bcﬁ)ﬂ@c;xcc

agrrent receive SCHPUCZ
G@A@@\G@W@CA@%ETTTﬁ@-—Bat erial for preparing

BRI H 37 ivet o BT M hulhah e
(«%Eﬂg% ;I on of an expression vector for AVE (1-43)
the contents of which are hereby

expressly |ncluded in the present 20 application by

ThisfERree Rk L erhaods HEhS! AR BLBTAADEA thtorget
pBp@d&i ns. The advantage of the systemis that fusion

proteins with a small ballast portion can be
prepared. The expression systemis used by way of

e) Pglxarrpl ?’Q h%séﬂs s%%ﬁgé&é‘&é?&| NBi ¢s).0f the sequence

€r okl nase’’recogni tion

SSEWWGWGGABVE«CEGTGI)GG(%KIIBCAGG]T@CM@@EATSA
protein having the foll ow ng gene sequence and am no

T&AG@l Eejuence (SEQ ID No. 13 and No. 14): SEQ I D No.

* SED (DN R ke SRR RO SERIRRR AR S

(“entiSéhse”).
C‘AACT GGAACACCTGCTGCTGGACCT GCAGATGATCCT GA\ACGGT ATCAACAA

Using thmmwmmmmmmm
condltlons at 54°C. In reaction 1, 100 ng of each of the primers zp3a and zp5u were
employed. The number of cycies in the PCR was 5. In the second reaction, 1/40 of
thé reaction was reacted with 100 ng of each of the primers zp5u and zp3b in 10
cycles. In reaction 3, 1/40 of the product of reaction 2 were reacted with 100 ng of-
each of the primers zp5u and zp3c¢ in a further 10 cycles. Finally, the desired DNA
fragment was synthesized in 25 PCR cycles with 1/40 of the yield from reaction 3
and the primers zp5u and zp3d, and its length was checked by gel electrophoresis.

The desired DNA fragment was purified and reacted with the restription enzymes
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35

éCCT TCACCTCCGACCT GTCCAAACAGAT GGAAGAAGAAGCTGITCGTCTGT T
ATCGAATCIBCTGAAAAACCIBTCI}TQ@GTCCTCCC{BTGCTCCG:CTTCGAAAAA
GAAGAAAAAGT GATAATAGCAT GCACGT GCGBCCGCAAGCTTAAAAAA- 3!

35 14 The ATG and AAG codons mark the first and | ast

EcoR1 apli sisaquéhthf with $lifd® irpacqpegéncewith S€mdautcturbd's (New
MAPTSSSTKK TQLQLEHLLL DLQM LNG N NYKNPKLTRI -

England BipipksidacormationTSDLSKQVE EEAVRLFI EW LKNGGPSSGA
PPSKKKKK The encoded gene sequence was prepared by
means of PCR technol ogy. For this purpose, the

In paralidl o DNavbT@epiasmidpuEnd (Bient Begland Biclabs]vapreased with the
sw3 zpcol f (S

enzyme%Ecwﬁm@e@E&%géﬁﬂm@e%@ﬁWH% weﬁehséeparated
ona1.2% %’%ﬁ’ﬂﬁ@ ﬁ@f ahd e tHEBemdinih 'V%c&#s’r%gﬁﬁé’rgrf&)rh |E>€JC19 and the

ase recognition site and tart of the
desired mVE[ﬂlc’mbre neacliony4 sesyadsalated] The pupifieddragsads wete ligaied

together i aCIBPPR TEEHT B I PR REFIRIGAY: compglont E. coli

cells (Str% C@trbim £ Nl xaaa@ G Y weROmgssfoanad sthtthe sigation mixture
uence derived from 20 i nterl euki n2 which, as shown

and platemom agar patasscenpEsing 250594 Anpini e Piasraid INA yas
isolated )%ﬂ t% & Hﬁl@?%]?)ﬂgggngoéha@&eﬁ%d] Bx A s@ﬁfj@héﬁqéﬁﬁ%&s.

rimer ~sequence overlaps wt
primer psw3_zpcolf. 3) pBprinefl (SEQ ID No. 17): 25

The plastjd 1N 116 HoTRS ERGRENL IR iMgEiBides Ut RECHPOCZP1-
43 and sgh\%ﬁfﬂaﬁg@ﬁsﬂ@r’la@ggﬂ ergﬁﬁﬁﬁ exbredsidh Vé’tﬁoﬂsﬁopﬁmthes;zlng

revwi th H nd3 cl eavage

the compdurels(dSHEE Fddnmilda | i8] coli K12 cells.
- 5" - TTTTTTAAGCTTGCGGCCGCACGTGCATCCTATTATCACTT  Two
PCRs were carried out in parallel. One was carried

Examp!e%‘tC&%t%Hfofbh%%ﬁréﬁiﬂnﬁve@t55Q)ﬁM\VEE (t)primer pair
rimefl and psw3_zpcolrev at 50C and the ot her 15
US 5496924, the contents of which are hereby expressly included in the present
application by reference, proposes an expression system which in principle permits
the 'preparation of taiioréd fusion proteins. The advantage of the system is that fusion
proteins with a small ballast portion can be prepared. The expression system is used
by way of example in the application. Fusion of the sequence segments A-B via the
enterokinase recognition sequence DDDDK with AVE (1-43) results in a fusion

protein having the following gene sequence and amino acid sequence (SEQ ID No.

13 and No. 14):

SEQ ID No. 13: |
5 GGAAACAGAATTCATGGCGCCGACCTCTTCTTCTACCAAAAAGCTCAACTG

CAACTGGAACACCTGCTGCTGGACCTGCAGATGATCCTGAACGGTATCAACAAC
TACAAAAACCCGAAACTGACGCGTATCGACGATGACGATAAACACGGTGAAGGT
ACCTTCACCTCCGACCTGTCCAAACAGATGGAAGAAGAAGCTGTTCGTCTGTTC
ATCGAATGGCTGAAAAACGGTGGTCCGTCCTCCGGTGCTCCGCCTTCGAAAAA
GAAGAAAAAGTGATAATAGCATGCACGTGCGGCCGCAAGCTTAAAAAA-3'
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purpose (& QOGRS SHE S 3

reaction was carried out with the priner pair
psw3_zpcolf and psw3 ave 1-43 rev at 54C on DNA of
the plasm d pSCHPUCZP1- 43,4 The PCR yields were
purified after fractionation by gel electrophoresis,
and an aliquot of each were mxed in the ratio 1:1

The AT@aﬁthm doBaAt edarknha fitdtiand 128Raminchaditief tivd fusionpeeptide.

pBpri mefl and psw3_ave 1 5 43-rev. The PCR yield was
react ed with the enzynes EcoR and Hindi and -
yed in a T4 |ligase reaction into the plasmd
SEQ D Ellépagv\hl ch was opened in parallel. wth these
MAPTSSSTKKes TALabipEHENL. EDLOMILNEIRL NYKNPHKLIRIr aRORDKREGEGCT

with the || n out on
FTSDLS@MEtEE@ E@-E g@\g%ﬁ@;agg@ %%ﬁéﬁ%ﬁci Ilin. Plasnid

DNA was reisolated fromsone clones and anal yzed by

PCR and subsequent DNA 10 sequence anzﬁg& s. Correct
The encpdes geds sequem@wanenremdmmans Bf PE&R technology. For this

BZP43 c| ones areéﬁﬁ%escé% aigrl ﬁxgrﬁzﬁhgp of the

anal ogous to exanple 14 of US patent 5496924. The

expr esssi roducts were anal yzed by mass -
1)PrlmespewBrbmlf§S§adDWOSt@ PAGE, and the N termnus was

5 CGTP@%@@W@%‘@@%&@?@%@?&?@N‘%@%} Tos of

mat eri al was sel ected. Exanple 3: Constructl on of an .
expression vector for AVE chége)r Pl a BZP ” it d
The seqencaeel e Rrsne inthisiGase; fy "e%f reFPS'a' '8[h5' ean

3 HW&%%TbHE” (Ex. 2) and
the Stan%m‘%g\%%"éregﬂ) eSP npr oduct is reacted with
restriction enzynes EcoRI and Notl in accordance with
. the infor enzyne manufacturer, and
2) Primer pgwpt goeqlie a(%%I”S&hﬁr)eactl on into the plasnid
5-GTGTPEAASG TeRened TUG AT AcdaonGTIeGRgul t is the
pl asm d pBZP39 wi th which the procedure described

|n Exanple 2 is continued. 25 psw3 ave 39rev (SEQ ID

The sequicpr i iFea5 RISRREREE AT & YRGS RS RS SN o o

mterleukrr& whithe ad Sholvhi iR Teible NePU8 5496924 e chverp @snind aidiB4—38
Exanpl e 4: Construction of an_expression ve

and 2/3 ﬁfdhemoofoeﬁw@r@)nw% mefhismine I hedemangar @ éﬁﬂpmeer
L d out with th
sequenchRlyeage ¥ ARG} bARABIENED 05 rorent "ol PCR

product is reacted with 16

3) pBprimef1 (SEQ ID No. 17):
5 -TGAGCGGATAACAATTTCACAC-3’

The primer hybridizes upstream with the EcoRl Cleavage site which is present in the

plasmid pK50 (cf. Fig. 33 in US 5496924).

4) psw3_ave_1-43_rev with Hind3 cleavage site (SEQ ID No. 18):
5 -TTTTTTAAGCTTGCGGCCGCACGTGCATGCTATTATCACTT

Two PCRS were carried out in parallel. One was carried out on DNA of the plasmid

pK50 with the primer pair pBprimef1 and psw3_zpcolrev at 50°C and the other
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restriction enzynmes EcoRl and Not[ in accordance with
~the information fromthe enzyne manufacturer, and
inserted in a T4 ligase rpaction into the plasmd
pBZP43 opened with EcoR/Notl. The result is the

pl asm d pBzZP38arg, with which the procedure

 reaction $efCtArHed oubwitkanplpeinZer maicpsw3 apedli éndRyswikrave_1-43_rev at

st on NG S TP o el et e
fractlonaﬁgﬁ%t\;%efjegegcm%xﬁ%%ﬂy gh aﬁ OO RAANEYeRixed in the ratio

Fer ntation of the strains
1:1 and ttms‘eauteﬁed a hmlrExi%@ﬁl wittpthe miveef paimpBpgmelh anddew3_ave_1-

43 _rev. ﬁge%&l%s @?@@%&I rggg Wiih ﬁ'fg%rﬁ%{arﬂg\f Eﬁggtl aéﬁfl-lin%%tén%

emp]oye@' ih o1 £ ﬂ%ﬁs‘es reacti®h :htoﬁh%bléﬁhi@p%(ﬁﬂﬁfa@ﬁﬂ@@l opeh@d in parallel

various vectors coding for target peptid
with thea&emz&anﬂe&@rﬂpe@mﬁ p:ostéqZﬁ)c rase tr@us%rv@gé@th the ligation

mixture %rf(? 58 épygeé%ﬁ;ﬁ 8?8%?§m'§ef§ H@’I ntorm &w@DNA
was rels@@%@ﬁbﬁﬁécﬁﬁe\&ﬂdﬁésaéhd\bﬁaiyzgdi by iRCR ERE%U blsequemelDNA |
he aeration of the culture was ensurg%gyﬁa?(ﬁontrol
€

sequencgtarwdx@gﬁ GeiTedt plagmidsgecavedhs SaMme-pP t he
BL21: pBgFHA%’»uégngg el cif 4R Haffﬂ' e?rlgre%g%’h &he ff@sq?rpglf&t@m This takes -

es’Tnm “mnera ose sol ution
place in é@ﬁ&hwénénamgndsem) é&rgple/ obusa@/terntmgagerloirbe @Xpresssion

e

terminus §8§ eotef SEdudHcRI MdNSINGS sGiIediR6 Rhedr
yacr fde gel electrophoresis (SDS-PACGE). 25

fermentﬁmprca‘éangenquﬁnmﬁfs prvatarisbwassglertedrotein in E coli
BL21/ pBZP43 was carried out as described bel ow
100, uL of cell suspension were renoved fromthe

Examplé@@bﬁ%tﬁ}&toﬁlﬂftawéixp?fasﬁonG@btor%rZAVES(@ 3%l I's stored
OC and incubated in 0.5 L of preculture nedium

vvlth shakl ng at 37C for 10-16 h. The main culture in
ot r nent or '
P R 4 5 I8 04 Bk e RSB i e
primers pBEAMBI D{EX. @) dhd0Sswdne 307ev. RihedRCRyreduetds neacted with
restriction enzymes EcoRi and Notl in accordance with the information from the

enzyme manufacturer, and inserted in a T4 ligase reaction into the plasmid pBZP43

opened with Ecorl/Notl. The result is the plasmid pBZP38, with which the procedure

described in Example 2 is continued.

psw3 ave 39rev (SEQ ID No. 19):
5'—TTTTTTGCGGCCGCACGTGCATGCTATTATCATTTCGAAGGCGGAGCACC-3’

The TTT triplet encodes lysine in position 39.

Example 4: Construction of an expression vector for AVE (1-38-Arg)

'Plasmid pBZP43 serves as template for the PCR reaction carried out with the

primers pBprimef1 (Ex. 2) and psw3_ave38_argrev. The PCR product is reacted with
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‘enzyme fpanyfaeturer, apd gsarieddn g &

5 g/L Bacto tryptone 10 g/L yeast extract 5 g/L
NaCl 5 Main culture medium Defined mneral salt

medi um (m ni mal nedi um based of gl ucose as carbon
source (Jeffrey HO MIler: Experinents in Ml ecular
Genetics, Cold Spring Harbor Laboratory (1972)). 10

restrictioff érﬁynﬁé&ﬁE@d)FﬂlCM Noili it Iaﬂﬂcbsdamcesmﬂ‘t tHerinfdmmatian rfrom the
cul ture nmedi um had been consumed ucose  sol uti
a4 ondk H;%?M?;

Joase igactiondniod eRlaspif
opened Wﬁ%&hl . FrHe %esuﬂnodt ﬁﬁla@ﬁﬁd BBEP%BFgewmwh@h thie

usion proteéin ctl on was observed.

procedufibfe sNEeddn dlxgntmal2 isymintinuéd.om Novex (NuPage(r)
‘Novex 12% gel system 15 InvitrogenTM was used for
exanpl e in accordance with manufacturer's information

Primer: ;%%%%Onm%zﬁrdrﬁvf(gﬁdﬂm%ntz%' on in each case 0.02

of” suspensi on renoved. fromt
5 - TTTTIaRBEOCGEACHTGEATGOT AHN&MA@@&GM&%%%GC

Purification of the fusion proteins prepared in

ACCG'3ExarrpI e 5 20 1000 g of biomass of reconbi nant E.
coli strain were resuspended in 1000 m of Tris
buffer (50 nM Tri s/ HC H7.4). The cells were

The AG@itgplepeaepdsp &rgghﬂfﬁi%@@%}?@" 3ﬁormgen| zation (Rannie
hi gh- pressure honogeni zer, 1000 bar) tw ce. The 7
genom ¢ DNA was di gested by addi ng Benzonase (1000

Exampleb L eranshtatignebinarstrdihe codstnGed 0Exdinpieo2—4. 5 hour s.
The fusion protein was purified by expanded bed
chromat ogr aphy. For this purpose,- the cell honpgenate

The femf(@ﬁamtﬁcﬁﬂalé& é)g desEgbSd M fﬁé GBHﬁér@ hatfd?® afMication DE 10

and directly | oaded onto a
2004 058306 ARERgS apitly sh@itdﬁﬁere@ses&mqlrﬁLgbcodLs traggsformed with

various m}_%ﬁm#] }(/:tgc;tgé &fﬁ[\‘/é’? }/goeifbpﬁpilld? &%h%%tn%s (E %18{1 lp%te&ﬁ@vere
cultivated [H\’?fﬁﬁér@ﬂ! st ﬁibd%hfbr&%#h;blbﬁ maédiam (%@e IHsiaingsle (19 a¢ GDE(im)r
vol unes), followed by a further washi n% ste'g| wth 7%

37°C and.p@ho’saotm agefmentarsoherpHwas Adistedwith an Ny selejion (26%

i vator S Y5 R DA DRl S A o
the dlssleectﬁ@‘éwai in t?é Qﬁﬂtuwbﬂgﬁﬁgﬁé@w Eaﬁe%r FoNfahatthjrgedsses in
mineral ssayltS m(eeglum na\]/ :;;Iurcggg ns)cnlua}urc])n (60% wiv) v?as %'IedI (% g/L/h to 26g/L/h).
Protein expression was induced by adding IPTG (1-4 mM final conc. (f.c.)). The
duration of induction was 6-8 h. Expression of the target protéins was detected by |

SDS polyacrylamide gel electrophoresis (SDS-PAGE).

Expression of AVE precursor fusion protein in E. coli BL21/pBZP43 was carried out

as described beiow:

100 uL of cell suspension were removed from the continuous culture of E. coli BL21
cells étored at—80°C and incubated in 0.5 L of preculture medium with shaking at
37°C for 10—1 6 h. The main culture in the fermentor was inoculated with an
appropriate quantity of preculture for an inoculation density of from 0.01 to

0.05 ODggo.
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protein pool was enployed for the protease cl eavage
reaction after diafiltration into t8 enterokinase
buffer (50 mM Tris/HC pHy7.4; 50 M Nadl , 2nmM
CaCl2). The fusion proteins were cleaved by _
ent er oki nase (Invitrogen) in enterokinase buffer (20
PraMultlifé Aiedielm: 50 MM NaCl, 2 mM CaCl2 pH 7.4) in
accordance with the manufacturer's information. 5
5 gllaRprie trypteBar ati on of the cl eavage products from
roki.nase cl eavage reaction Separation of the
1@52.{12%%528%&'8%‘“3 takes place in accorgance W th
5gRaNplod 6 of 10 Gernman patent application
-DE102004058306. 4. O eavage of the fusion proteins by
ent er oki nase was foll owed by separation of the
: roducts from one another by ion exchange
Main CUIC rrggﬁngtggg?aphy (Source 30S, Anersham Bi osci ences).
Defined fitieerabsalt mestivrar(gtihined noddiug) based of gusoBe egfirbepsource

b 7_ns/ by dil uti i th,H2O. Af
wettrey i BilarERordinpels AMOBEERr bk ied g Moy papgratory
(1972)). equi li brated colum (20 mM 15 Tris/HCl, pH 7.4;

adjusted to a conductivity of about 7 nS/cmwth
NaCl ), unbound material was washed out with 15%

e el P AL A BB AP .

glucose g@l}p}twh Q%safz\ﬂlréﬁdpméinceb@lreé@on _wan!sdmil;c.em oyredding |IRDG%T mM
uf fer B. precur sor - cont ai ni actions were
f.c.), ang edpaximaHM express el thélfé%ipﬂéﬁﬂ%?%éff%t indtROrLWES pbsgrved.

The SD%—(E%%% %@?B@Mal ﬂ%geﬁgﬁcgﬁmi (NP2 P N IEkOTES), Rl System,

esa after remdval of organic ]
Invitrogeadt\weas usey duhexdmple.in 2EzardsineegvitrPeanuiastwenupinfagnation fo

AVE (1-39) with H Lys(Boc)- 0.2 f AVE (1- :
analyze [ foTBoMgYEH 1 BREN £oo 0102 Pk S REL R AR ehgved
from the YEISAREr avaridiic@tivatnmes! ypropyl ene reacti on

vessel. 11 pL of 0.1 M pyridi ne-acetate buffer of pH

5.6, 60 pL of a 129 g/L solution of

Exampleh- BMEEE0p TS Hsedpucing ¥ba SR RERIIGE] 1"

27.5 prmol = 585 nol of H Lys(Boc)-NH2. HCl per nole
of AVE (1-39)) and 119 pL of DMVF are adaeét 1& .
1000 g of bismassptAscombiRaRdaiqdlieris Wess rasspenfed ins 4409 gy of Tris

soter Q3B AAE WA Phe E R i i

homogeRiz&fgh (R&finie higipprassues hgmafgeAlder( 10MEDIr) tWice. The genomic
reaction solution is incu 12C whil e shakin
DNA wan dicstes By addingoRpneanaser (1 BPo ULk aad madsiestd ShliceR
(10 mM) 504 5¥ dofs e RISGOIRBRLLEM was purified by expanded bed
chromatography. For this purpose, the cell homogenate was diluted to 10 liters with
buffer (50 mM Tris/HCI, pH 7.4) and directly loaded onto a chromatography column
(Streamline SP XL, GE Healthcare) previously equilibrated with buffer (50 mM
Tris/HCI pH 7.4). Sample loading was followed by a washing step with equilibration
buffer (6 column volumés), followed by a further washing step with 7% high-salt
buffer (50 mM Tris/HCI pH 7.4; 1 M NaCl). Elution tbok place by washing with 10
column volumes of 20% high-salt buffer. The elution pool was checked by SDS gel
eiecfrophoresi's (NuPage® Novex 12% gel system, Invitrogen) and HPLC. The fusion

protein pool was employed for the protease cleavage reaction after diafiltration into
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diluting with 9 vol of a solution of 17% water, 17%
acetonitrile and 64%trifluoroacetic acid. The
progress of the reactionjgs followed by LC-MS. After
the maximumyield is 19 reached, the reaction is
acidified to a pH below 2.5 by adding trifluoroacetic

enterokirgdedogist (50SmIPUT lid/HE pbl7 dh 50 maldga@h ynM Baliip). & he:fusion
Pepti de coupl ing of AV

3
proteins wgreclegyed by. enip rqmm%@évﬂreg%ﬁh‘“p%?rolkg”@sa/wﬁef I‘?}? i
C ! h86h LBESrdande Withl the manufacturel’s
Tris/HCL, ét?1yprop Iéggﬁﬁﬂzggﬂz vbg 41 pL of a 620 g/L
informatisal uti on of H-Lys-NH2. 2HCl | n 0.1 M sodi um acet at e
buffer of pH 5.8 (contains 25.6 ng of H Lys-NH2. 2HCI
= 117.5 pnol = 144 nol of H Lys-NH2.2HCI per nole of
ddardfordt 8] the diébv foddvls /o 12 driterekirdsé ddavage
Example’so‘?gﬁ_ﬁara(:%t ate buffe?é%? pH 5.8 are added. The clear
reactionsol ution is equilibrated at 12C. The reaction is
started by adding 2.9 pL of a 20 g/L trypsin
.solution in water (contains 0.06 ng of trypsin =

SeparatiSn @} thedclebvhde p&bdhdt@take@ méceﬁdv‘EacﬁcfbfééhOe with Example 6 of
reaction solution is incubated at 12C¥\AEHI§ %ﬁ b

German patgd@pplivaion BaTHLEA4P2H300-Holeavagno SERIRkANS by

emoro LA 0008, F SEPERR AN oS lEniplo aiver

by ion exchiahbe @hmatography (Solrbe 308, a@gnetshao’f Bioseienees)t Tba ionic

foll C f
strength 938@?&8’\[?5@ W TuORb e SEoU ] 'B‘%(?%E?V{%FQXB il After the
protein SBEJti%ﬂqH&gbéémfdéé%HQﬂﬁﬁ%é pﬂéih@hs Fﬁ@éuili@rat@@l bblﬁhﬂﬂ(ZWmM

romat ogr a de couplin

Trls/HCI,ApJ‘EE 7(4;- mustmtm mmcw qf abcwcg oMSAVE with bjgﬁﬂ( popound -

218; 047 '
e Sl 35 Ak HISSRPCES PP S0 t h
Elution oﬂhé’AV‘Ef p:%atibe“ﬂn@(:ﬁkébr@ eocicgihat dytapiving acgraplbln’éoﬁer mD
of /L solution of H Lys-NH2.2HCl .in

0. i
column wmesm@wa&& buen. AVERIPCHISOFROBLENI(Ig SRcpRR e dgtiied |

by DS getgeenfatibe: VoL O AT MR Sne R TR eorpspanaing

fracﬂons%e&fcﬁnléiﬁé@ddeé'éf@dCduﬁﬁraﬁ% eémibvalnoficrganjoisoivens theephilized.

The reaction is started by adding 10 pL of a 2
g/L trypsin solution in water (contains 0.02 ng of

| 1-39)) .
ceamnd gl G 6 AU 0 AL B (1 59)

ncubat whil e
shaking at 1000 mn'. 30 Sarrpl es for process control

02 mo FHRETHED LR BT o Biabiant it e Sianec

into a 1547 HolyprioVieas sbadticiidhsel N8 A 8B0ESM pyridine-acetate buffer
of pH 5.6, 60 L of-a 129 g/L solution of H-Lys(Boc)-NH2.HCl in 0.1 M pyridine-
acetate buffer of pH 5.6 (contains 7.75 mg of H-Lys(Boc)-NH2.HCI = 27.5 ymol =
585 mol of H-Lys(Boc)-NH2.HCI per mole of AVE (1-39)) and 119 ul. of DMF are
added. The clear solution is equilibrated at 12°C. The reaction is started by adding
10 uL of a 2 g/L trypsin solution in water (contains 0.02 mg of trypsin = 0.002 g of
trypsin per g of AVE (1-39)). The reaction solution is incubated at 12°C while shaking

at 1000 min~". Samples for process control are taken regularly and stopped by

diluting with 9 vol of a solution of 17% water, 17% acetonitrile and 64% trifluoroacetic

acid. The progress of the reaction is followed by LC-MS. After the maximum yield is
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of the reaction is followed by LC-M5. After the

maxi mumyield is reached, the reaction is acidified .

to a pH below 2.5 by addifig trifl uoroacetic acid and

is purified by chromatography. 20 Exanple 11:

Peptide coupling of AVE (1-39) with H Arg-NH2 02 ng
reachedOfheéactidn &9 cifiad43 B3H el 251y adding/thiflienoabetic acid and

concentratlon) are weighed 5 into a 1.5 nL ,
is purifiegdryghrepiatesi@ri¥act i on vessel . 11 pL of 0.1 M

pyri di ne-acetate buffer of pH 5.6, 60 pL of a 113

g/L solution of HArg-NH2.2HCI in 0.1 M
Examplep§7 Peptitke ecwslimgeof AVIE { €430 fwithHH8.ye-Nldont ai ns 6. 77 ny

of HHArg-NH2.2HCI = 27.5 pnol = 585 nol of _

H Arg- NH2. 2HCI per nole of AVE (1-39)) and 119 pL of

K | 9t igANfihal RMeehirbtigieseat

385 mg%\ﬁ_ﬁ aggg\g\tf\{ gzgﬁ?gﬁgﬁnﬁ %?/ggadl ng 10 NL of )@L
weighedgnto 40.5 my pslyprepyiend ezadtionwessel. ¢d bt ofi #1620 gﬁ-zsﬁlg'“@ﬂ of

B (a e

" H-Lys-NBDBHMS: 847 QRA0ME: 144 molSsHHMLGS-NHY. 2rﬁcopesmo¢mot AVE (1-

are taken regularly and stopped b

43)), 116/ gL G§DOME andi 37 4bof 81 wa@%mce%tﬁom%étoggﬂ fﬁﬂ are gelgled.
64Y%
e ciesf kbt KBURBRALSY 506 IR R AR Shyld Bumo 20wt o

a 20 g/L)tn@bﬁx $c§!uf2 @&Rig@dteég(b@ntﬁﬁ*nsr(%hlaetm@nf trgpsio |=d® (tj)né(gdmfdr)a)sm per
5 by adding trifluaor L CI and Is
g of AVESuw Jethegeacirorakiat airgusRd B e G st ecking S 000

“min” S%@éﬁ% {8 %[;E)f %Y\ngaé'%ﬁ&% HkER ré’@Lﬁéﬂ}y NTQ s?ébdéd&@ atuteh with 9

047 pnol; 1 g/L final
vol of a swuiiEnof aI%oMatea,r ‘e?%vamegbmml@ ang 6&% triluproacetic acid. The

ro Iene reacti
progresg FRirREHTE Bitafavey PP B e 58 raflipnyila ipgaches.
the reacﬂér‘ns%&él‘ﬁb&@o af p By ﬂ@b?ﬁ@hldgﬁnﬂudroﬁbetrc acid, and is
di ne-acetate buffer of pH 5.6 (contains 6. 77 ngy
purified wcmom@ogmmt—o = 27.5 pnmol = 585 nol of
H Arg- NH2. 2HCI per nole of AVE (1-43)) and 119 pL of
DMF are added. 25 The clear solution is equilibrated
xampleam lﬁ@tld%u;ﬁagtcﬁwrf $1-30anttedysaidi ng 10 pL of a
L trypsin solution in water (contains 0.02 ng of
trypS|n = 0.002 g of trypsin per g of AVE (1-43)).

0.2 ma I FESH B2 S04 b0 plorlork 2By
intoa 1. @frﬂLtp@lWOpféué Fehsticanessieb pidegl by Odi Mmyndg'lwacetategbuﬁer

t f 17% wat 0fp a d
of pH 5. S8R 4 of auwpgafhgﬁnq!@t'%@w“ﬁawﬁg\'@@%éa} SeNgpyridpee-eetate
1=
buffer of (FEBIY @ntding B0, LA ILys iEoHE) se%7c.52f’f“?12”55?%ma‘" S

H-Lys-NHeRHIEI eb nluyeaxﬂdx\r@(mm)l arat 038 el icf MFdramdded. The clear
solution 193 qulirbrgted at 12°C. The reaction is started by adding 10 pL of a 2 g/l

trypsin solution in water (contains 0.02 mg of trypsin = 0.002 g of trypsin per g of

AVE (1-39)). The reaction solution is incubated at 12°C while shaking at 1000 min".
Samples for process control are taken regularly and stopped by diluting with 9 vol of
a solution of 17% water, 17% acetonitrile and 64% triftuoroacetic acid. The progress
of the reaction is followed by LC-MS. After the maximum yield is reached, the

reaction is acidified to a pH below 2.5 by adding trifluoroacetic acid and is purified by

ch romatography.



10

15

20

25

30

by chromat ography. 21 Exanple 13: Peptide coupling
of AVE (1-38)-Arg with HLys-NH2 0.2 ng of AVE
(1-38)-Arg (MN4246; 0.040 prol; 1 g/L final
concentration) are weighed intoa 1.5 nL

pol ypropyl ene reaction vessel. 11 pL of 0.1 M
pyridine- 5 acetate buffer of pH 5.6, 60 pL of a 100

Examp!ep‘y},%&&%ﬁ;g%%@%é%@%%ﬁ g"?&%’llﬂal ns 6.0 my of

H Lys-NH2. 2HCl = 27.5 pnol = 585 nol of
H Lys- NH2. 2HCI per nole of AVE (1 -38)-Arg) and 119
0.2 mg qﬁwﬁ (1934;) Al 42ttt 04 Thenal] tgrl ﬁmlmn@antr@tion) are weighed

intoa1 i&ﬂ'—rﬁ’& rp?%g qe_r?%{éléjc @n;\}]q?ssr?fagtst?lggf Qﬁﬁtp nl&ﬁl% .9 eitate buffer
of pH 5.8 Csmy@bﬂﬁ 14; 3(2;(31_ %hﬁfont émrgr -NH2862irg0 afMIridinepadetate
P e reaction solution i

uffor of b6 Seootouns G2 ettt e T 2 ammoh & S et
H-Arg- ngg,bgﬁl %fa‘fﬁgolém%f#\@% (,Pp@gteﬁﬁﬁsf £ W By a?(% déé@pﬂ?@clear

a So ion of
solution ib?e?(qu,ﬁmhm Atride €. ame @dtion (s étlal:ted by criding aam of‘Eh% glL

progress of the reaction is fol]
trypsin selygon imwetrirteoniains PO @S&iéﬂpsv‘h-e %@%\éﬂ PEHYP%'” per g of
AVE (1 ﬁ? Ol Rdcfidn QORHOR é&aﬁeabéft 1'*%@ ﬂﬂll%%hakmg at 1000 min™

‘f1 uoroaceti c acl I'S purl
Samplescior proatesg captrpl alﬁ(mkpheegmarl?apdlsimmw dihgfings w;dslvg vol of

a solutiol 17 Y Walss, bres ScoBnbiIE ekt eauisuherald Bl TheProgress

of the reé\ﬁicﬁhﬁ%uo%&bd By @_CﬂM?S MAitdrah¥ PiBuaNFielEidGbaded, the
essel O pLof a 482 g/L solution of

reaction is myd.(ed@ anH betow 26 by adningdiiflueroaretiaaeidmnd s pusfied by

(contains 155 ng of H Lys(Boc)-NH2. HCI = 550
Chromat‘ngﬁPhl 130 nol H- Lys(Boc)- NH2. HOl per mol e of AVE

(1-43)) and 600 pL of DWF are added. The clear
solution is equilibrated at 12C The reaction is
Examplesi%rﬁ@ﬁldwoal@un@@fé‘O/FpLMB) with B ASI-NRa ypsi n sol uti on
in water (contains 0.1 25 ng of trypsin =5 ng of
trypsin per g of AVE (1-43)). The reaction solution

0.25 mg bﬁA\ﬂBWQUJD@)I @AVl 732 ©. 04T bmoih‘ahlgﬂb fiatl d@ﬁi&nﬁ'ﬂhbn) are
npl es for process contr are ken r |¥ .and

weighed é'ﬁt@p?pé@ BY- BRIVREQRYIENG o OOHPS%?' 31 i3t ﬁiﬁ’? 4i9es

acetate B’We‘?ro'f ?&‘75%/ % 86905 4 kb /I@@QIU%?(%WH Nqiﬂﬂ-ﬁaﬂ%! ih0.1M

pt ogress of t reaction Is 3/
pyridine~ bé‘eﬂ&(& b@ﬁéremf H&. Grmon’ralmsyi Bl ohg of IrldargHid;.2Hke = 27.5 ,umol =

reaction is. acidified 30
585 mol g FehicoN sz PHRa 1P OB AT ok ah) b 1§ T B hé addea.
The clea?%Bl%oﬁ Neof GftEd afA g @t Thé ReéactidABs idMd by adding 10 ul of
uantitatrvely removes the Boc protective arou The

a2glL tnygaamtsmxmqm induater (centpinsi .02 and of ypona bGP eHsf trypsin per
g of AVE (1 -43)). The reaction solution is incubated at 12°C while shaking at 1000

. Samples for process control are taken regularly and stopped by diluting with
9 vol of a solution of 17% water, 17% acetonitrile and 64% trifluoroacetic acid. The

progress of the reaction is followed by L.C-MS. After the maximum yield is reached,

the reaction is acidified to a pH below 2.5 by adding trifluoroacetic acid and is purified

by chromatography.
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22 Example 15: Purification of the am dated AVE
derivatives The reaction mxture fromthe coupling
reactions is subsequentlyyiseparated by RP
chr omat ogr aphy usi ng Amber chrom CG300 XT 20 as
support nmaterial, and the 5 amidated target peptide
Examplé ssspbpteﬂau@cmﬂliylgl f ANAE ¢¢-38)-dny with ldyysagdid at e el uat e
fraction by an ion exchange step with Source 30S as
support. After desalting on Anberchrom colums, the
r f 8lo4f t SRENERANBAS are
0.2 mg QRAU] a5 OY B AR Blodraf iy 3 dipnaPodtrateny
weughedoietmastﬁs anlegtbot;mrchmﬂ@he Kaciion WisRekrdlutso0. 110 psidingt e

scotte ST s AT S 0 A 0 1

pvndme%:% itk BRgrel B?p[ﬂr@@?@é@ﬂitb% &0 rag of BIXIWSENHQCZHCFl'ﬁE?nSdJmoI =
permts the secretion of Leu-hirudin

585 moltwdi¢1-bys-2lHo. ﬁﬂ@bmrama}ﬁ of ATRA1oIBtAvE) gnésﬁﬁﬁouh @f DMF are

d
actdon. F1E GBEE Lol BT AR AL 2500 eBeTop FSatB y aping
10 pl ofssméWf@pﬁﬁ%@[ﬂthﬁdnlwatbhﬁzorﬁaﬁﬁm @2 mljl@f thesar s@ 002 g of
rinmer used is an oligonucleotjde h|r 1ys66, rev E)SEr(%Ie

trypsin RDANDAVE $1-381Arah THesreaREon Splubian i rEoRaIREa: 12

shaking &f 1940 ﬁ@?c%%ﬁﬁfé&l@?ﬁ@%%%%@%ﬁ? " a0 dopped

by dliutlril'ghﬁrltﬁ eous g @ dalutiorpois1 7%omaieP, 1745 goelintitritnamd 6@%1 d)

conp| rrent ary to the sequenc 7
trlﬂuoroqqeélc agithy éﬁot&oaé*pﬁscqfége rGastan *é?‘i‘?%?&f ﬁ% %@'ﬁl ﬁ&e?e‘%e
max:murg é&édjls ?éfgbr%%gthe?r%a‘é%oH% Qbidﬁ%@l tors bRDSRAITRS By addfhg

I's carried out and product 1s digest ed with
trifluoroadetic ekt and s WIFWWQBFOE@@RQFW H nd3 and inserted

into the correspondingly opened vector pJF118. After
characterization, DNA is transfornmed into E. coli K12
Exampl@M Pépt@éaemeqangJoqutVE he4panethtHagslBagiNen EP-A 1
16 259, and the internediate product is expressed
and purified. Then, corresponding to Exanple 13 of

20 mo of AR SRR 8y, SPG1 HRREHb At woighr

into a 2 Mmymﬁyléﬂe&@a@m&véﬁﬂ e TdL 0f 262 g/t -sahgionHE. | f
expression is carried, out

h
H-Lys(BRGENGR 96 0abM FRUR LN SIS WEROTGT 3i%H(CoBHIR, 485 e Of
H-LysB5OHAB, HA 550 Hilg PP50 ML G BRRERIICPpeRkeRe of AVE

ceséary a ce i sruption I rdance wth known
(1-43)) amet 60sL as Ddtilate addéd Vibieék leas selutiboris equilibtatedat h2°C. The
|nterrred|ateg%% :‘35
reaction is started by adding of a 3.3 g/l trypsin solution in water (contains 0.1

mg of trypsin = 5 mg of trypsin per g of AVE (1-43)). The reaction solution is

‘incubated at 12°C while shaking at 1000 min™'. Samples for process control are

taken regularly and stopped by dilution with 9 vol of a solution of 17% water, 17%
acetonifrile and 64% triﬂuoroécetic aéid. The progress of the reaction is followed by
LC-MS. After the maximum yield is reached, the reaction is acidified by adding
trifluoroacetic acid to a final concentration of 50% (v/v). This stops the reaction and at

the same time guantitatively removes the Boc protective group. The reaction product

is purified by chromatography.
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Exanpl e 17: Analysis of peptide coupling reactions on
AVE derivatives The coupling reactions according to
Exanpl es 8-14 are foll owegh anal ytically by 5 RP-HPLC
on a SymTetry 300 150 x 4.6 nm 5 ,um columm from
Waters.- 0.1 % (v/v) formic acid (eluent A) and

Examplé¢ 81 Poiifidation ofithé athidatédfAvEiderisatives( el uent B) serves
as eluents. A linear gradient from20 to 50% B over
15 mn at a colum tenperature of 60C and a flow

The reaétfbtnem% pﬂ18 &ﬁPW%J&bn§|1é~'§ut§§bqu@ﬁf]ﬁ§épé’r%técﬂb?RP

ace a
chromatogm;ihyarsn@nmtaaralm@m ﬁiC:ia’iQOelﬂT 2fhes suppivbsterial can e

it R B oA o R R B

by an loﬁekﬁﬁéﬁ%@éﬂe)‘) ViR Qéhﬁﬁ @tDS a@rsu@)@b]vtbﬂﬁleﬁd@ﬁﬂﬁmgjeﬁ mflberchrom
eral fornmul a AA) n- Xm NH2 (1)

columns( £ prqthlch:cslfmmllab@ f@éfw align as ”?edéﬁﬁfﬁ%ntaghﬁéd%t'tl’ pEthe
s AW 08 BB ©

between 3 and 2000; and 10 X is IyS| ne or ardgini ne
mis anlnteger bet ween 2 and_15 in which a
Example d@pRianaration sl eehsnadin:sok oz (As)n xm 1 (11)
15 is reacted with a conpound of the general fornula
11, and (X)-NH2 (I111) in which AA, n and X are as
Exampledﬁ:fdf tresl pateny eppldation ERA ﬁ)Qéﬁe?ﬁEEdmcrdiIBSéh@ prepasatiomgf an

oxpross eSS TRl e et PO e
supernatghts YWNAGrGHe fés%uatiéfbﬁapl@)k&i%ﬁémﬁufe in £ 8tdn@ard RCR. The

e process as clained inclaima1l, which mis _ an
forward prinegesed in Vlmereewtlanms the seqemrge Wp@@c@f&?ria@d in the

examplezl'l'gﬁd'egerse prgn%r Ued Is an\/\}gﬁgcorhdaéo?ldgrhlﬂ Ws%%eFe\p@E’G?Iﬁ NO.:

21) which has the following sequence:

57-T TTTTTAAGC TTCTATTATT_TCTGAAGGTA TTCCTCAGGG - 37
Hind3 '

- The codon underlined therein codes for Iys.ihe. The sequence from position 22 to

position 40 (end) is complementary to the sequence segment 178-195 of the
sequence depicted in Table 1 of the application EP-A 1216 259.

As described in the example, the PCR is carried out and the product is digested with
the restriction enz'ymes EcoR1 and Hind3 and inserted into the correspondingly
opened vector pJF118. After characterization, DNA is transformed into E. coli K12 as
in Example 11 of the patent application EP-A 1 216 259, and the intermediate
product is expressed and purified. Then, corresponding to Example 13 of the present
application, corresponding to the molarities the reaction takes place with
argininamide to give Leu-hirudin..es Lys-Arg-NHa. If the expression is carried out
directly in the strain MC1061 used as intermediate host strain, product is found also
in the periplaémic space. This makes necessary a cell disruption in accordance with

known methods as additional workup step for isolating the intermediate product.
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4. The process as clainmed in any of claims 1 to 3, in
which n is an integer between 10 and 1000. 30 5. The
process as clainmed in anysof clains. 1 to 4, in which
nis an integer between 15 and 500. 25 6. The

- process as clained in any of clainms 1 to 5, in which
nis an integer between 20 and 400. 5 7. The process
as clainmed in Uﬁ#of cl ai s

Exampler TR AR OT BePil AR BHEPSEL SRR ANE AEMAtEERbounds
of the formula Il as part of the fusion peptide is
expressed; b) the conpounds of the fornmula Il are

The couplirigercattons acrorgiigtof droplepdpi 4 @ee flowedearnaddicady by
RP-HPLE 3 Soarks SUBE0 1 Shebe S SRS rBhENAGR. 818 ()
formic acﬁ&' &éiﬁbﬁ?ﬁngﬁl olﬁggﬁl}g% with W oPFRRAOE8IdQEIRAL B ﬁ&%s as

activity of trypsin w
eluents. Adlmen gohd]éntﬂmnfaﬂmﬁ@%la bye:ah@ M amfgod;mpmrvperaéu@ of

It d f d
60°C and g Ty Eiteich 1GRGATEA USGTe! SulPBroakat s bkes BhEE 4
215 nm. ﬁ{onﬂéﬁy BI YICEFS 13@5 Ell@ﬂeﬂﬁ@abtrbr?é@h e7arel injested; Thishe
m nation of the conpound e formula Il from

deprotectetchMEsd@wa\@wes ere detacied pt ’@i@nmn Wisaﬁ bebyeery 4psget? min.

hal i de, enterokinase, factor Xa, , thrombin or
trypsin. 20 9. The process as clained in claim?7, in
whi ch the fusion protein is expressed in an
expressi on system sel ected fromthe group conprising
E. coli , S. canpsus, Salnonella, Bacillus subtilis,
Pseudononas fl uorescens, K. lactis, P. pastoris,

Schi zosaccharonyces ponbe and S. cerevisiae. 25 10. A
process for preparing Ctermnally am dated di- or
pol ybasi ¢ peptides of the general forrmula | as
clained in one or nore of claims 1 to 2, in which
said peptides of the general fornmula |I have the

bi ol ogi cal activity of GLP-1 or derivatives or

anal ogs thereof. 30 11. The process as clained in
any of clainms-1 to 10, in which the conpound of
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the formula | is characterized by the fornmula IV:
HGEGTFTSDL SKQVEEEAVR LFI EWL.KNGG PSSGAPPS( X) m NH2
(I1'V). 12 The process as clained in any of clainms 1 to
11, in which the conmpound of 35 the fornula |l is
characterized by the sequence: 26 HGEGIFTSDL
ClaBKQVEEEAVR LFI EWLKNGG PSSGAPPSKK KKKK- NH2 (SEQ | D
No. 1) ; HGEGTFTSDL SKQVEEEAVR LFI EW.KNGG
PSSGAPPSKK- NH2 (SEQ I.D No. 2); = HGEGTFTSDL SK(%VI%E 1Rh
. LFlMRMOPmWRBWWW?@ﬂbOFB lybasic es ot the
g{ﬁ%@[}L SKCJVEEEAVR LFI EWLKNGG PSSGAPPSKK KKKR- NH2
or HGEGTFTSDL SKQVEEEAVR LFI EW.KNGG
PSSGAPPSRK)rNP% NEEQ I D No. 5)- 13. A conpound of the
formula | characterized by the sequence: 10
WheleSEGTFTSDL SKQVEEEAVR LFI EWLKNGG PSSGAPPSKK- NH2 ( SEQ
(AAYD iNa.pedlide cdﬂ@a@ﬁﬂaﬁ)brr@lﬁ@eﬁﬁaﬁm s Y XNt type, in which
PSSGAPPSKR- NH2 (S I D No. 3); HGEGT FTSDL SKQVEEEAVR
AA |Fl SRR RNIE FEEaR %}G@RVNP@S(@E%W D No. 4) or 15
%ET@%%@@%@% bEICEWRENGG PSSGAPPSRK- NH2 ( SEQ
14 A nedi cament conprising one or nore of
X thesdmgh@@n&ﬁethe formula | 20 characterized by
g&gw%?%t wediESid $HL  SKQVEEEAVR LFI EWLKNGG
PS PSKK-NH2 (SEQ ID No. 2); HGEGTFTSDL SKQVEEEAVR
in \ALIﬁIIhEV\LKNGG PSSGAPPSKR- NH2 (SEQ I D No. 3); HGEGTFTSDL
gm PSSGAPPSKK KKKR- NH2 (SEQ I D
HGEGTFTSDL SKQVEEEAVR LFI EWLKNGG
PSSGAPPSIRJA)M&] ASE@ | D No. 5). SEQUENCE LI STI NG

anof i - Avent Deut h <120> Met hod
is “F eda‘PﬁﬁbiPP'ﬁ'Bo c{]ﬁ)té%??'&eeéﬁ n‘?\ﬂ&'g%ﬁ&; ani noaci d
Cterm n(ad)_swl-gy meagiy) of specific endopr ot eases <130>
in w[%Ech )&)18 n and2 X are as defined above

in the presence of an enzyme having the bioiogical activity of trypsin, and

where appropriate the resulting compound of the formula | is subjected to protein

chemical purification.
2. The process as claimed in claim 1, in which m is an integer between 2 and 10.
3. The process as claimed in claim 2, in which m is an inieger between 2 and 6.

4. The process as claimed in any of claims 1 to 3, in which nis an integer between

10 and 1000.

5. The process as claimed in any of claims 1 to 4, in which nis an integer between

15 and 500.
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<140> <141> <160> 21 <170> Patentln Ver. 2.1 <210>
1 <211> 44 <212> PRT <21?§ artificial sequence
<220> <223> description of the artificial sequence:
exendi n-4 derivative <400> 1 Hs Gy GQu Ay Thr Phe
Thr Ser Asp Leu Ser Lys Gdn Mt Gu Au 1 5 10 15
GQu Ala Val Arg.Leu Phe Ile Qu.Trp Leu Lys Asn

6. Tl Bropres a8 00! Saiftsd § Smwiel ik 5Y B peese

20 ahdeobys Lys Lys 35 40 <210> 2 <211> 40 <212> PRT
<213> artificial sequence <220> <223> description of
the artificial sequence: exendin-4 derivative <400>

7. 2 Hhe pRdgsé&hs clainvediranilo clbiis Se&s 6 Aswhlodu Ser Lys G n

o) 5 Gl Sl e Sl Bolhorbidsb S P =

Al paRopthrfosiSe peptite is ¥8oressed; -

b} the compounds of the formula Il are liberated from said fusion peptide by

" chemical or enzymatic cleavage;

c) the intermediate from step b) is, where appropriate after protein chemical
purification, reacted in the presence of an enzyme having the biclogical
activity of trypsin with a compound of the formula lil; and

d) where appropriate the resulting compound of the formula | is subjected to

protein chemical purification and isolation.

8. The process as claimed in claim 7, in which the elimination of the compound

of the formula I from the fusion protein takes place by means of cyanogen halide,

_enterokinase, factor Xa, , thrombin or trypsin.

9. The process as claimed in claim 7, in which the fusion protein is expressed in
an expression system selected from the group comprising E. coli, S. carnosus,
Salmonella, Bacillus subtilis, Pseudomonas fluorescens, K. lactis, P. pastoris,

Schizosaccharomyces pombe and S. cerevisiae.

10. A process for preparing C-terminally amidated di- or polybasic peptides of the
general formula | as claimed in one or more of claims 1 to 2, in which said peptides of
the general formula 1 have the biclogical activity of GLP-1 or derivatives or analogs

thereof.

11. The process as claimed in any of claims 1 to 10, in which the compound of
the formula | is characterized by the formula 1V:
HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPS(X)m-NH: (IV).

12 The process as claimed in any of claims 1 to 11, in which the compound of

the formula | is characterized by the sequence:
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35 40 <210> 3 <211> 40 <212> PRT <213> artificial
sequence Page 1 <220> <223> description of the
artificial sequence: exendin-4 derivative <400> 3
Hs Ay Gu @y Thr Phe Thr Ser. Asp Leu Ser Lys dn

HGEF TN SKOMEEERVIOLRIEWIBNGAIRE SGAPPEIGK IKEUKKPNE, [SEQ ID
N 1Glu Trp Leu Lys Asn Ay Ay ProSer 20 25 30 Ser Qy
°1N a Pro Pro Ser Lys Arg 35 40 <210> 4 <211> 44

HGERHBDPRIKGRIERE AVR LIFIESVIHNGERESEAPPIRRNH<BERPID No. 2);

~_description of th (figial ; endi n-4

eedg Rl SOu sk PN Gh YRS R . o

HGEATIFTISEN. SeQMEFE ARRILIMEWIENG GRS SGABP IKK KKKRENH, ABBQ 1D
Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Ay Pro

No. G&" 20725 30 Ser Ay Ala Pro Pro Ser Lys Lys Lys Lys

HGEOFTATL. SKQKEEERIDBFIEWLKNGG PSSGAPPSRK-NH, (SEQ ID No. 5).

13. A cqnﬁpound of the formula | characterized by the sequence:

HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKK-NH; {SEQ ID No. 2);
HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKR-NH, (SEQ ID No. 3);
HGEGTFTSDL SKOMEEEAVR LFIEWLKNGG PSSGAPPSKK KKKR-NH; (SEQ 1D

No. 4) or

HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSRK-NH, (SEQ ID No. 5).

14 A medicament comprising dne or more of the compounds of the formula |
characterized by the sequences:

HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKK-NH, (SEQ ID No. 2);
HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKR-NH, (SEQ ID No. 3);
HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKK KKKR-NH, (SEQ ID
No. 4) or

HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSRK-NH, (SEQ ID No. 5).



<211> 40 <212> PRT <213> artificial sequence <220>
<223> description of the artificial sequence:
exendi n-4 derivative <400> 5 Hs Ay Gu Ay Thr Phe
Thr Ser Asp Leu Ser Lys Gn Met Gu Au 1 5 10 15
GQu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay .
Ay Pro Ser 20 25 30SEGENCELYSARE Pro Pro Ser Arg Lys
35 40 <210> 6 <211> 192 <212> DNA <213> artifici al
<11m’S%%ﬁ%éﬁ%%mlﬁéﬁﬁt%ﬂg??6> mbE223> description of the

<120> Mgtrt ! flfCI al c? quenc Q:ngeé Q\Ilth%%gyg%qnégélm 7
e 1Tt Aco ot agat acst T cacot cogac
c gtccaaac agatggaaga 60 agaagctgtt cgtctgttca
<130> Dk COa8t@gct gaaaaacggt ggtccgtcct ccggtgectcc 120
gccttcgaaa aagaagaaaa agtgataata gcatgcacgt
<140> gcggccgcac ctggtcgacg 180 aattcaaaaa as 192 <210> 7
<14l> <211> 44 <212> PRT <213> artificial sequence <220>

<160> 21
<170> PatentIn Ver. 2.1

<23i0> 1

<211> 44

<212> PRT

<213> artificial sequence

<220 )
«223> description of the artificial sequence:
exendin-4 derivative

<400> 1
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
@lu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 : 25 30
Ser Gly Ala Pro Pro Ser Lys Lys Lys Lys Lys Lys
35 40
<210> 2
<211l> 40
<212> PRT

<213> artificial seguence

<220>
<223> description of the artificial seqguence:
exendin-4 derivative

<400> 2
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Gilu Glu
1 5 10 i5

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

Ser Gly Ala Prc Pro Ser Lys Lys
35 40

<210> 3

<211> 40

<212> PRT

<213> artificial sequence
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<223> description of the artificial
exendi n-4 derivative <400> 7 Hs Gy u dy Thr

Thr Ser Asp Leu Ser Lys
Gu Ala Val Arg Lou Phe

Gy Pro Ser 20 25 30 Ser Gy Ala Pro Pro Ser
<210> 8 <211> 23

<220> Lys Lys Lys Lys 35 40

sequence:
Phe
Gn Mt u du 15 10 15
Ile Au Trp Leu Lys Asn Ay
Lys Lys
<212> DNA

<223> dec@1Botignt ¢F itEP ol TS EHEEHCESIER2D> <223> description of

etemdinrk PRFEREFVRequence:

400> 3llOcCacggtg aag 23
His Gly %rl]ill (§1ycl:['
o1

I'Cl sequence:

<210> 9 <211> 59

PREOHENGE, 52202,
pri nmey

primer <400> 8 ttttttaagc

<212> DNA <213>

se23zdeBeeptdncal the
400> 9 cttcaatctg

tttggacagg 't cggaggt ga aggt accttc accgt gcaag cttaaaaaa
Giu Ala 991 A 02u Ehe<Plld 216 9rrp<di? 3vDNAn<QI8s1arircf bet al

sequertce

sequence: prlner
Ser Gly Ala Pro Pro Ser Lys Arg

35 40

<210> 4

<211> 44

<212> PRT

<213> artificial sequence:

<220>
<223> description of the artificial

exendin-4 derivative
<400> 4
His Gly Glu Gly Thr Phe Thr Ser Asp
1 5

Glu Ala val Arg Leu Phe fle Glu Trp

20 25
Ser Gly Ala Pro Pro Ser Lwys Lys Lys
35 40
<210=> 5
<211> 40
<212> PRT
<213>» artificial sequence
<220>
<223> description of the artificial
. exendin-4 derivative
<400> 5

His Gly Glu Gly Thr Phe Thr Ser Asp
1 5

Glu Ala val Arg Leu Phe Ile Glu Trp

20
Ser Gly Ala Pro Pro Ser Arg Lys
35 40
<210> 6
<211> 182
<212> DNA

<213> artificial sequence

25 .

<220> <223>2descri ption of tH& art ificial

segquence :

Leu Ser Lys Gln Met Glu Glu
10 15

Leu Lys Asn Gly Gly Pro Ser
30

Lys Lys Arg

sequence:

Leu Ser Lys Gln Met Glu Glu
10 15

Leu Lys Asn Gly Gly Pro Ser
30
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Page 3 <400> 10 ggacggacca ccgtttttca gccattcgat
gaacagacga acagcttctt cttccatctg 60 tttggacag 69
<210> 11 <211> 69 <212> DNA <213> artifici al
sequence <220> <223> description of the artificial
sequence: prinmer <400> 11 cgtgcatgct attatcactt

<220> tttcttcttt ttcgaaggcg gagcaccgga ggacggacca 60

<223> depgiptidncoBFhe<@2G5idinlagqausng: gepq EOTDNA <213>
serepee dibale- dequence  <220> <223> description of the

400> 6artifi ci al sequence: primer <400> 12 ttttttgaat

ttttttad ac qﬁ% 9919%% atg @E@Jataﬁt&aa‘%g%agézso
agaagctyg 1§gééﬁgtt cggét 2 <é§£§8 @kl fdGh8dtcc 120
gccttcgé%%qHSEHHEaaé%Z%QEbéE 3&’d@ﬁ@&&dc@t'éH&g@ggdéhecﬁygtbidd@ ato
aattcaaROdgnce: gene for sequence |ID No.14 <400> 13 192
ggaaacagaa ttcatggcgc cgacctcttc ttctaccaaa '
aagct caact gcaactggaa 60 cacctgctgc tggacctgca

<210> 7gat gat cct g aacggt at ca acaactacaa aaacccgaaa 120
<211> 44

‘«212> PRT .

<213> artificial-sequence

<220>
<223> description of the artificial sequence:
exendin-4 derivative

<400> 7
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

@lu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Ser Lys Lys Lys Lys Lys Lys
35 40

<210> 8

<211> 23

'<212> DNA

<213>» artificial sequence

<220>
<223> desbription of the artificial seguence: primer

<400> 38

ttttttaage ttgcacggtg aag 237

<210> 9

<211> 59

<212> DNA

<213> artificial sequence

- <220>
- 223> description of the artificial sequence: primer

<400> 9
cttecatectg tttggacagg tcggaggtga aggtaccttc accgtgraag cttaaasaa 59

<220> 10

<211> 69

<212> DNA

<213> artificial seguence

<220>
<223> descrlptlon of the artificial sequence: primer
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ct gacgcgt a
ccttcacctc
tgttcgtctg
‘tcctceggtg

t cgacgat ga cgat aaacac ggt gaaggta
cgacctgtcc 180 aaacagatgg aagaagaagc.
ttcat cgaat ggctgaaaaa cggtggtccg 240
ctccgccttc gaaaaagaag aaaaagt gat

aat.agcat gc acgtgcggcc 300 gcaagcttaa aaaa 314 <210>
14 <211> 88 <212> PRT <213> artificial sequence
<400> 1&220> <223> description of the artlfl C enc

[
gacggaeqfsF@gFﬁgFBTQHgﬁcqﬁﬁﬁggt qfaﬁ@qaqu ﬁigs Hﬁ%F %ftcc%
LELOgacaq | ys Lys Thr Gn Leu Gn Leu Gu 1 5 10 15 H| s

Met BAla Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu

1

5

10

15

His Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr

Page 4

Leu Leu Leu Asp Leu G n Met Ile Leu Asn Ay Ile Asn
<210> 1SN Tyr Page 4 20 25 30 Lys AsnPro Lys Leu Thr Arg
<211> 641 e Asp Asp Asp Asp Lys Hs Ay Gu 35 4045 -dy Thr
<2i2> piBhe Thr Ser Asp Leu Ser Lys An Met Qu Qu Au Ala
<213> aM@lficHQ) 55qB80cArg Leu Phe Ile Qu Trp Leu Lys Asn Ay

Ay Pro Ser Ser Ay Ala 65 70 75 80 Pro Pro Ser Lys
<2§°> dL ys ,}’S L stL ys 8t5 210> 15 <211> 39 <212> DNA
<223> desSrEaRtigr P | @Fa‘?‘%éﬁﬂl‘é e ¥PS05° < P35 descri ption of
<200> 14 he artificial sequen‘c_e: primer <400> 15
cgtgcatget attatcactt tttcttcttt ttcgaaggcg gagcaccgga ggacggacca 60
ccgttttte 69
«<210> 12
<211> 52
«<212> DNA
<213> artificial sequence
<220> :
<223> description of the artificilal seguence: primer
<400> 12
ttttttgaat tcgtcgacca ggtgceggecg cacgtgeatg ctattatcac tt 52
<210> 13
<211> 314
<212> DNA
<213> artificial sequence
<220>
<223> description of the artificial secuence: gene for

sequence ID No.1l4
«<400> 13
ggaaacagaa ttcatggcge cgacctctte ttcetaccaaa aagctcaact gcaaetggaa 60
cacctgctge tggacotgca gatgatcotg aacggtatca acaactacaa agacccgaaa 120
ctgacgegta togacgatga cgataaacac ggtgaaggta ccttcaccte cgacctgtecc 180
aaacagatgg aagaagaagc tgtteogtctyg ttcatcegaat ggctgaaaaa cggtggtocg 240
tcotecggtyg ctecgectte gaaaaagaag aaaaagtgat aatagcatgec acgtgoggee 300
gcaagcttaa aaaa . 314
<210> 14
<211> 88
<212> PRT
<213> artificial sequence
<220>
" <223> description of the artificial seguence:
fusion protein
<400> 14



cgt at cgacg at gacgat aa acacggtgaa ggtaccttc 39 -<210>
16 <211> 36 <212> DNA <213> artificial sequence
<220> <223> description of the artificial sequence:
primer <400> 16 gtgtttatcg tcatcgtcga tacgcgtcag
tttcgg 36 <210> 17 <211> 22 <212> DNA <213>
artifikial sequence . €220> <223> description of the

artificial sequence: primer _  <400> 17 .t C a
Lys Asn f ga@ﬁ ot o (v I%? 1 25015040 é‘j?;‘%y%ﬁ% <213>
- artificial sequence <220> <223> description of the
Gly Thr dhb! fil.Cisal seauancer s 881 Mme€4D0>c18 cih tAlat @wgc ,
spttgcggeccge acgtgratgcec tattatcacteot 41 Page 5 <210>
19 <211> 50 <212> DNA <213> artificial sequence
Arg Leu<220Ble Glu Trp Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala
65 70 75 80

Pro Pro Ser Lys Lys Lys Lys Lys
g5 '

<210> 15

<211> 39

<2]12> DNA

<213> artificial sequence

<220>
<223> description of the artificial seguence: primer

<400> 15
cgtatcgacyg atgacgataa acacggtgaa ggtacctte 39

<210> 16

<211> 36

<212> DNA

<213> artificial sequence

<220>
<223> description of the artificlal sequence: primer

. <400> 16
gtgtttatcg tcatcgtcga tacgcegteag tttcgg 36

<210> 17

<211> 22

<212> DNA

<213> artificial segquence

<220>
<223> description of the artificial sequence: primer

<400> 17

fgagcggata acaatttcac ac 22

<210> 18

<21i> 41

c<212> DNA

<213> artificial sequence

<220>
<223> desgcription of the artificial sequence: primer

<400> 18
ttttttaage ttgeggecge acgtgeatge tattatcact © 41
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<210=>

<223> description of the artificial sequence: priner

<400> 19 ttttttgcgg ccgcacgtgc atgctattat catttcgaag

gcggagcacc 50 <210> 20 <211> 52 <212> DNA <213> '

artificial sequence <220> <223> description of the

artificial sequence: prinmer <400> 20 ttttttgcgg

ccgcacgtgc atgctattat catacgcgaa ggcggagcac cg 52
1%210> 21 <211> 40 <212> DNA <213> art.ificial

2707 S%equence <220> <223> description of the artificial
<213> a q%ggﬂﬁpge&khggr <400> 21 - - ttttttaagc ttCtattatt
tctgaaggta ttcctcaggg 40 Page 6
<220> . ) '
<223> description of the artificial sequence: primer
<400> 19 :
ttttttygegy ccgcacgtge atgctattat catttcgaag gcggagcaco 50
<210> 20
<211> 52
«<212> DNA .
«<213> artificial seguence
<220> _
. <223> description of the artificial sequence: primer
<400> 20
ttttttgegg cogecacgtge atgetattat catacgcgaa ggcggageac cg 52
<210> 21
<211>"40
<212> DNA .
<213> artificial sequence
<220> . .
<223> description of the artificial seguence: primer
. <400> 21 ‘
ttttttaage ttctattatt tctgaaggta ttcetcaggg 40
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