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_act'wf'%warp E@@GhﬁV@ﬂdE@" Sulesinal edsnsien wit

WD 2007/ 036299 PCT/ EP2006/ 008903 Method for am dating
pol ypepti-des with basic am noacid Cterminals by neans
WO 2087/086£89f i c endopr ot eases The present i nveP€TEP2006/008903
relates to a process for preparing Ctermnally
am dated di- or ol ybasi c peptides, in particular
Methosirfeéamw'n@qlh@em@ﬁdytmaqas'a@mvad &3-tarpnals y means of

rivatives thereof. The stability,
.spemf%rléﬂo?%?(:aF: N

avai lability and duration of action of
pharmaceutically relevant peptides and protei ns

' _depepds to a | ar extent op the nature of, t |
The progBal piforhielaed tof RRESSRI PR M aaTinally pEn ﬁ@"‘é@fed di- or

polybaRicOFEMRIY, ﬁﬁ?iﬁ.cm@& kﬁb%%%.@@frﬁ@&b}b%| G it fr@oo -

extensi on w basi ¢ am no CU

‘analogsherdartiatives therealct i vi ti es can be achi eved | f on

C-term nal extension with nore than one basic am no
acid the amino acid at. the CGtermnal end is an am no
The stabiige bi&ﬁetﬁéélrh\&ﬂﬁbﬂ|@/ealhﬁ§§|%tléﬁtdf\é%tléh‘ bﬁFﬁameéc&meaw

prepared, if peptides are ficien

relevalaﬁ pexiidey ang F@rOt;em@cl@p@dﬁ]m Jﬁge §>)<tﬂrﬁ o tbeataéw"ﬁcnfﬁ@ethb or

et BBt BT R R I e

by C-tebrfm@@l axtemsion Weth. babidismiridacigsi Partiealadly Joedishapiriceysichl

synthesis nust initially be ﬁg&)a;g and - e
redbpa oRethasiogmino

tid
acid thg e Ak B e o 4 Bt e B oups ot
the end of the synt hesis, the target peptide or
h fied and f | at ed
such pRREERasEd Ak Seadenietrn BeanatpBdns pERIGS ise
suﬁmeﬂﬁ?%hﬁé@l dﬁ@étﬁpﬂsﬁé coffISBRIMes Sintesdis a%rdf%' d modified

duri ng?@ahe synthesis in restricted vyiel
Merrifigld sgnihesisi protanol. ﬂﬁw\tﬁiummtammmemrge Wheugslulch aupeptide is

requirefi  rPSuaBolifk R AtitoaRts 1968 oy itine nthesis
must lnﬂrallyfb% prepaidd/afd plififedPinoshdet subsddlertlyé B@%uﬁabﬁa Affer

er quantities

onplicated for prp@grl ng Iarg
-chemlcale@@idrf@aﬂ@m gguedctaptsdpdhe peptide suntiesiss Aler o@noval of the

protectiyRlte f?)ér éy toh%' %L e ftﬁ%lsg(ﬂh%%ll%@g %@8@%@&@8}0&0%0’[ can then

be purlﬁ?ed andiferadulateddat plearneicentipall Depehding dicgie doneydsifiar ofithe
time. These enzynes are naned (Ei pper et a

peptldewm%remoaquhgprimﬁ s may(resyit duwg)th%lgynthesmlln restricted
yields, r%r%gbié?%ill o% gﬁgro%‘uﬁpﬂ) it Ca?ﬁtthlrﬂﬂj ﬁ%Mﬁ?éﬂﬁ;ﬁlﬁym H&'i@lldua!

uri I on o suc
coupling ateps mua msﬁltﬂyﬁbvingeih a@vé«ee et hashebeeérallqma ol el
: % di et al P f 003,
punty oé@ue @'g )JCt \gé(gtlf‘l : ﬁgs jgo comp |categ>%gr prep%rrllng Earger quantltles

of requlred product. Preparation via alternative, especially biotechnological,

processes would therefore be desirable.

Enzymes capable of C-terminal amidation of peptides have been known for a fong

_time. These enzymes are named (Eipper et al. Mol. Endocrinol. 1987 Nov; 1 (11):
777) as peptidylglycine alpha-amidating e‘nzymeé (PAM). The preparation and

' .'p'urification of such PAM enzymes is familiar to the skilled worker and has been
'_described in detail (M. Nogudi et aI.rF.’rot. Expr. Purif. 2003, 28: 293).-Ho_wever, the
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preparation is costly in relation to the preparation
of other industrial enzynmes such as, for exanple,
.trypsin or car boxypept idasé€ An alternative to the "in
vitro" am dation by nmeans of PAM energes when the 5.

enzyme is coex%rtessed in the same host cell with the
prepar@ﬁl@m sesthypndetinnite tye prenaratiereafl other industriad Rnayaes isych

s, Tor e R o R BB R elnier (he control of 2

host - speC|f|c regul at ory sequence. This expression

o oD S RS B B

 enzym@ o|§%6%9;5ire@5é§m fﬁeoﬁrﬁé'h%lst E@l WA tﬁé’ A dﬁidr%.ﬂ?&@ﬁ@ d

e target protein, e I nt eg a second
am:datexip T bissis @chievad dut mtrodncmg@ gemeseqeinee, which lsede$ d’me:‘d PAM

 activity RS 1B RoE oBl uRBEF 18 G ol G R BE e sRpuIBRRY Sedlénte.

This ekb’fﬂ@éloh %@qﬁ@ﬁéé ehn efthef be u&%‘ﬂﬁor@’téﬁ%ﬁf lﬁﬁ:ﬂih%%gﬁectlve

However, described yields are low, "so that t
chromsapal laNAcﬁeanpar @fcbeypEgrant Pod seaendeplasniceRaralleripythe

oxprostih SR PRI DAGHEARIENZY B S b A e i

cassetfedeh thexsameRectarbdisé clomeddes pelycisiidsic Rikpsssion approach in

uantltatlvely, so that it is necessary to se

~phase %h&a@ S8NeSSAMBREPIE L aNGRARS thedal;geép@tﬁm wﬁ&ﬁé SQHTFOI of
the sartb %@@Bfer%qﬁ&ﬁﬁ @6@[3% mﬂg@ﬂg Lﬂrc]egl .&983@& io»gesogthat the

preparagtidri &f iﬁﬁ_)e quarstticsalen tze achieved bniyhéa tgn’espdsmlmgrfethn‘:atlon_
SIC Ctermnus are secreted.to. 20 0on
volumeg, TiRaE 125 farte GmnGomean of BuTGRorRn R, £

| amidatﬁiﬁ' dGd 5 thRe B %%@Chh tlié’tﬁ/eﬂﬁ%o%aﬂqf %ﬁ’?édé‘s%?ﬁptbfée‘barate

~ self-cleavage ani sms (Cotti ngham et
amldataﬂ dose hnammatetigeqwrmi pm'temza@te)stsn&mma’eeer of a secreteryt

 preparfiYaibReSOE hotiohd o oL AR BBrnEM Biotachneh 2007 199, §r113-23)

must takevRizba At @frtﬁdlfﬁét&hawro@éuﬁg Wwith Ry adiet tephlnusar@Secreted to
contribution of the fusion protein may have adverse

only a vgry sgall eentwr natat@ll. The am dati on processes
descri bed above start froma C termnus of the target
pepti de.which is extended by at |east one am no acid

A further ieihoe for aﬁﬁdardmaklba%bu dnnheiuse c&Qar@@mt-sE@caﬂEg@mcchage
with Gterm nal ’ySI ne can, howev

mechanismgdGottingham et §is NedurerBigtaghn Veb %Qzécﬁfe?népgm Alawever, it

“i$ not eégﬂ @r‘ﬂgﬂ %hil r?Q&Lcﬁ'fj ahd t?ar{gfljgbggﬁ dh&atf‘b{nr éﬁ?& H{ th f&tﬂnatloh

uent e conver

of unwanta@@rcmumts triaypsdcor. The ﬂelamm}yrmge nbntrilbheonm‘l meﬁ.isinn
uni t yi el ds can be acFieved inthis way. This

protein |n?,ayn'6ﬁvep%%‘éﬁr§?§ PASALthedeldof the processes described
above. 3 ' |

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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The known bi ot echnol ogi cal preparation processes are
t hus associated with disadvantages, and the object of
prepari ng peptides or protel ns which have nore than
one basic amino acid lysine or arginine at the C
termnus and are termnally 5 amdated in |arge
guantities at reasonabl e cost cannot yet be regarded

The kSwn Bﬂité&‘frﬁ‘f%@&%ﬁeé&la}fﬁﬂ pr@@esasletses{rgqglﬂé’ Sg&&&i@& %ihonn

process wo Wer e possi repare

d isaduaantamsq aadithe objech ob pmparmgrpecpfudeh er pestgits \plaph |héee more

IS truncated b | .eas 10, basi ¢, am no .
than O iHEICATIG AL AR by SEMIBE BLARP CHEETIBATSIP PRIy
d3£1e3
gi ni nam de. Levin et a nem cal rnal 63:
Sﬁtle&t@ﬁH”)&S@lyeaﬁ) describe the effect of trypS| n on
| ysi nam de and vari ous polylysi nani de peptides. The
aut hors' results show that 15 Iysinam de derivatives.

An altéraBties i%a‘?éﬁbfﬁbl‘cﬁéssl QRild éﬁ\%rgé‘fﬂ|Mﬁé|%ep6§su§lé)|f@§kébare in
into h| g nmol ecul ar wei ySi nam de derivatives

large %@@aug%awaewmsp&thedarga% @ephdewmh isttewnycated byraitleast one

basic s o iseificRly b, ARG sFiBol 3Bt i 2 Ry catalyzed

semlsmméuslm lysisamideoor afgdiinamidesi n- cat al yzed
sem synthetic processes providing the preparation of

pept i des with Clinked polylysinam de or poly 20

" Levin &'l @ {ﬁ#FaIOJOLRHéiy(SSM@/BAf %éf@meﬁﬂ}égﬁvé%?fg%gf try/gJSih on

unsuccess or success

: Iysinarpldptarmie/arlwm mxkylyqunanmtespepﬁdﬂs Fhemutisonshresufis shbwshat

dated basjic amn

ysinariB BB VafiHeATER beatnyaind coden B aiicnss Bt frrtiadto nigh
molecutby \Qéighﬂmm@amlaé %srﬁlﬁf \Fésr@écé%%' HydeoYy&8 lot?‘fhéj lri'ﬁér‘n'ﬂechéa@ly

has now been found.

forme%@ﬁldasanéfne ireeesmld tab&esu:@c@ mapldibbgrommﬁaﬂsonhﬂtrptmc@whng

nvent i nql i_ntroducti.on. of
reactioff it PGBy pRIEHI T dbbeis-aRlonBH FRPuHBRIG ..
procesé‘éél preAdidg 9ne ﬁreb’é@éhoﬁéﬁpedt%@:@)wsﬁuehlrﬁ%d goWiyanamiieor poly-
Boc (t-butyloxycarbonyl), 30 -Z (benzyl oxycarbonyl ]2
argmln@mldmzraqimwéf&rmrpwed;aegu@pweasﬁcmwwwu at gugasssiul only
with Ioﬁg] ed basic am no acids (lysinam de, argininamde)
es not lead to an inprovenent in respect of
eff| ciency and selectivity of the ligation reaction.
rocess of the invention thus has the advantage

A peptlﬂﬁ ghem'ca Prornssi wieh syrriisindy sermits Hypsisrsaiglyaed hgatlon of

em;dat% Bégiﬁtdn‘(;ﬁo%r &f&%pa{cﬁ‘é%r%?i’vg n%]s fh%?écﬁstooée%@sﬂﬁrgch have a

renova rotec

C-termid'alsbmalarrmﬁo aoid with hfgmeylemis (Tel 2330%$ bas sowbddrefound.
- process having enornous cost advantages over tot al

chem cal synthesis.

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

surprisingly, that mtroduction of protectlve groups (cf. Pitraschke et al., Tetrahedron:
Asymmetry 9, p 1505-1518, 1998) such as, for example, -Boc (t-butyloxycarbonyt),

-Z (benzyloxycarbonyl) or -DDZ (dimethylphenyipropyloxycarbonyl) 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 to dispense with masking with

protective groups, thus avoiding losses of yield through removal of the protective
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- One aspect of the inventionis thus a process for
preparing Cterninally anidated di- 5 or polybasic
pepti des of the general fordrula | (AA)N-Xm NH2 (1),
where (AA)n is a peptide consisting of n amno aci ds

e sanme or_different in which AAis

' of e,
. group gpd rtge gispess ofatﬁénccfg@gewsejiﬁqs\rgw%@9 thadreesss w'm\g is

enormdls| EFS@\F& 5 é@ﬁ@e@o@éﬂ@hé%l s?ﬁfglreélos:c_s a basic amno-

acl or ana S or derivatives mis an

I nt eger betvveen 2 and 15, in which a conpound of the
s reacte

one a$5HS I BN bR SEORR IS drbblrtgHERAHl i afha ai

or polydasiipdMlided FiRe eﬁé%fﬂﬁnﬂ_ﬁé jned above, and p and g

: are integers, p+g.=min the presence of an
enzynéAﬁgng-NHne bi ol ogi €B) activity of trypsin, and
where appropriate the resulting conpound of t he

Wherefornul al is subjected to protein chemical

(AA), R i :;\)%Eﬁéé CBH%ISQISQ Bf‘ﬁtdn‘leb%rcmLsnof‘Wé %Bn‘@ Ersdiﬁ@rérﬁigﬁrin which
AA  REANBRAING a@fdﬂorﬁana%déélbﬁ H@H‘va@ﬁ%%er@ﬁf the invention is

a process describ above .in which n'is an integer
n iscanirdaganbeiwgendband 8008eantken 15 and 500, or between
ect of,the.invention is a

4 30, A further
X e BRSic e 4 6 aHbES o AT Eh R eI on pept i do
m W‘Q@mtgmem@@nwgn@nsnme conpounds of the fornul a
|l as part of the fusion. peptide is expressed; b) the

in whichonpounds  of the formula Il are liberated fromsaid

aCCmﬁ%ﬂMtﬁ&?)@ BYrm$iBgm cal or enzymatic cleavage; 5

ifate fromstep b) is, where appropriate
af t er (AAREFELHN ctié)m cal purification, reacted in the
presence of an enzyne having the bi oI ogi cal
is reacted with a compound of the general formula Il

(X)g-NHz  (IIf)
in which AA, n and X ‘are as defined above, and
p and g are integers, and
p+tg=m,
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;
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 aspect of the invention 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.

A further aspect of the invention is a process described above in which

a) - afusion peptide which comprises bne or more compounds of the formula Il as
part of the fusion peptide is éxpressed; 7

b)  the compounds of the formula Il are liberated from said fusion peptidé by

chemical or enzymatic cleavage;
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activity of trypsin with a conpound of the formula
I11; and d) where appropriate the resulting conpound
of the formula | is subject®ed to 5 protein chemical
purification and isolation; in whichin particul ar the
el im natign o{ t he conpound of the formyla Il fr mthe

o) fjeigRrmedigieiram ERRY) it AerByRnpERRIEts @ltey RIYGEF hemical

B s ke eiéﬂeednz?ﬁ*éeﬁézﬁ%wé;?@t o
iastieitypobegedn with anomppusd of the forstdand Hsealndct ed from

O RSB S 8 SebeuSpel REHle 18 sbieced o

iorsire & al ﬁunﬂ.@ﬁfoh%nfso@ﬁéhor is,
chi zosacchar onyces ponbe S. cerevisiae. A further

in whlcztslpamm@ilat the e!mlaatmronf thae @orppouretégf thesformulad! fipavtbe fusion

* protein, BB fabst Y. MeBRIdr o T Rpogin b R R0k, ol Xt 2V ©

Genen@al Peembibot thgsaef and furlivet bﬁéfeﬁ’életﬁé fipdior ProtbiAVE @kpﬁéssed
IS a process described above in which the conpound of

in an expEessHMErdem selednd fraot the gryPHPrIPRSInG FrgPlh J.\parnosus,

saimofif EgEh R e Bk R SR A Tl P Phflons,

Schizoshectmrbaryces pombd aed Seqemvizise. HGEGTFTSDL SKQVEEEAVR
LFI EWLKNGG PSSGAPPSKK KKKK-NH2 (SEQ ID No.1);
HGEGTFTSDL SKQVEEEAVR LFI EW.KNGG PSSGAPPSKK- NH2 ( SEQ

A fudh%@g%%@(&%@E@ﬁ%p%@¥%%@mh said peptides

of the gx@vEEBAVRIaUFh S thisddipgeahaetBity ofKMERNHY qesivatives oNanalogs

thereo ) or HGEGTFTSDL SKQVEEEAVR LFI EWL.KNGG PSSGAPPSRK- NH2
(SEQ ID No. 5). The invention further relates to
conpounds of the forrmula |I characterized by the 30
sequences: HCEGITFTSDL SKQVEEEAVR LFI EWL.KNGG

A furthesgepeub ok e e N BETIS DPesese JdesCRIgEtEbrapin SRIChErEAVR

compolt O NAr R Chiies P Bb e R (S50 10 N,

HGE G T8DLESKEHEHEASRLL SIRUERRAR PSS GHRRN09) 1-NH, v
PSSGAPPSRK- NH2 (SEQ I D No. 5); their use, especially

which infducheqant inf martiviilat bewkaracterized by the sequences:
HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPSKK KKKK-NH: (SEQ ID

No.1);

"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 LFIEWLK_NGG PSSGAPPSRK-NH2 (SEQ ID No. 5).

The invention further relates to 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'NHQ (SEQID -

No 4) or
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,HGEQT[ET@DL

o SR R %, 1, 2 <=

A further aspect of the invention is a nmedi canent
conprising one or nore of the 5 conpounds of the
fornmula | characterized by € he sequences: HGEGTFTSDL -
SKQVEEEAVR LFI EW.KNGG PSSGAPPSKK- NH2 (SEQ ID No. 2);

HGEGTFTSDL S EEAVR LFlEWLKNGG PSSGAPPSKR- NH2
AN Lol Bl NS B RO CAT G (SEQ 1D No. 5);

The neani ngs for .the purposes of the present invention
The t an am no acid nean

A furthi Bispait of e ByeiAn S A oo Bama b AS R s BFt Groiore of the

. compdiMeREdhé forhiifa gﬁﬁﬁr‘a'cferfz‘é@gagpﬂ‘ub éeau%Hbééb' e for

i ncorporation into a pepti hal n. npl es of

| HGEGAEIS s SKQMBEEAVR LE&WW&P}SSW% N4 (SEQi IReNo. 2);

HGEG@%@H&#@ME&?@%&F@W@#%%%W@%igféﬁ;’wo 3

HGEGIWIIS IS SKOMEEEAUR F 1WA KN GG POEGIhFEIE KK KKKR-NH, (SEQID

3-net hyl orni thine; 4-nethylornithine, 5-am nol euclne;

No. 4)#rani nol euci ne; 3-ani nol euci ne; 5-ani nonor | euci ne;

He eGP R SRR AR, L L RIS AR RTINS 1D No-5)
5- nethyIIyS|ne 4-met hyl |l ysine; 3-nmethyllysine. The -
term' g?f b_ivatlve of an am no acid neans an anino acid

The mganiggs ie74he Pusposes ofdhe meesRNtdNVANtoR are: substituted by
one or nore chem cal groups. Exanples of such 25 - ‘
chem cal groups are protective groups custonmary in

The tepe panalegthieam atniry) asidcheass a&aﬂm@ﬂy bocyrriogyerainbaoyd Wwhich is

not engcg}e%ﬁn%%lg%)ﬁ gen ¥>|UE is SUlta le %r ﬁ‘r?éo%r%ﬁg%'ﬂ%r OB@[I:"[?CQ chain.

| Exameé‘é; & Mo(g@of éNQhﬁ:ﬁW bBRt Ape! &hﬁﬁlﬂé@?@é:ﬁuﬂmg é}'idJ%o%ll further

-2-chloro-Z, -Tfa (trifluoroacetyl), -nicotinoyl
non-naturaty pr:@\.uzngazmpo@ﬁ:ndawplch havesanybasi¢ fnasisnlin iy sidp, chain,

such a? ot%h e%%@s'% -51 |al?n ﬁégu%ﬁg%%ﬁﬁ,o? g%eetpaﬁfmtmrm t4 g’ﬁzthylomlthme |

5-aminbNuERid kdmino¥eucine; d&minoleucine; 5- ammonorleucme 4-amino-
(N-1-(4-nitro- 1, 3- di oxoi ndan- 2- ylldene )eth

norleucing;c3- amawﬂeucw&e étqmlnonﬁwahgpo%ammgaq)rma{@@ 8-methyllysine;
t w- car boxyhept adecanoyl
5~ methg'lbyénﬁ@%H@tﬁylﬁ%m%ugtrﬁ%%fén% gr oup

C(O) (06 C24)al kyl, a group C(O-(C6- C24)al kenyl, a
0),- (,C6- C24)a| kanedi enyl, or a group C(Q-(C6 7
The ter@ge&w@ y@tqf,ag}@qnmq,@@gi ENANE /I aH?"R%ﬁ(}ld Oraﬁ”kﬁﬁ@’egeqlﬁﬂn
amino %ﬂ@ vﬂLéfgrégérstsﬁgg{e% g&%‘%SOMS eeoc:h%;iﬁgﬁqdﬁgy EQSmgles of such

chemicklgooipardse lproteatnkre:grloulpa\ousg)rﬂaryzn p’éptlde chemistby, Buch as -Boc
Is are

-(t-butylgpfwrboq?‘)p'%é@,@nzycg& Ep@nyﬁ %%{b%éa vfﬁpﬁwlprpn:){@&":

carbonyI§, ARHIoE (N-apHBL BMlU-@Methyloxycarbonyl), -2-bromo-Z, -2-chloro-Z,
-Tfa (trifluoroacetyl), -nicotinoyl, -4-nitro-Z, -2-picolinoyl, -Tos (4-toluenesulfonyl), |
-For (formyl), -bictinyl, -dansyl, -Dnp (dinitrophenyt), -Mca (monachioracetyl), -Mtt
(N-methyitrityl}, -Nde (N-1-(4-nitro-1 ,3-dioxoindan-Z-'yIidene)ethy!), -acetimidoyl,

~acetyl, -myristoyl, -palmitoyl, N-lithocholyl-y-giutamyl or -w-carboxyheptadecanoyl.

Such a g'roup' is furthermore a group C(O)—(Cs-Cz4)alkyI, a group C(O)-(Ce-
‘Coq)alkenyl, a group C(0)-(Cs-Ca4)alkanedienyl, or a group C(O_)F(Cs- _
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5 sec-butyl (1-methylpropyl), tert-butyl

(1, 1-dinethylethyl), n-pentyl, isopentyl, tert-
pentyl, neopentyl, hexyl. (1C6-C24)Al kyl
correspondi ngly neans a hydrocar bon radlcal havi ng 6

- 4 C atons k radi cal s may be s ht-chain or
Canalkzshiianss Wi gialkyetikel o Uonsaiy| a1dakenriea opuppgnere

preserﬁ?ﬁ% b@%‘r broStraid Iﬂ{?ﬁ %%y )A%Ewggng%WBearbon

undecanyl 0 ecany ecan
radrcal(hmnm@ﬂyiz)?, @@oaﬂé‘ca’wym Branteesdé@n@k)alkyl radicals are

* e SRS i B PR BASAL b RBBEEBerpron

sec-bulﬂ(m&h@mgwroﬁkﬂﬁaéwbgéﬁ&h -GintHtRVBthyD, ﬁiﬁetnlfsﬂng(ap)@nt@] tert-

rou het eroaryl

pentyl, mqmﬁvw I@ﬁxyd:( @g)&dhﬂrgarresmgd@gtmepngMydrocarbon radical

haingly RTREY, oth Bl S ooy bR ey SR Befd ppterees

(Cs-Czé)alkqttaiﬁba‘lﬁ are e add eeideds, (6F exaraplal H@jdyl @Jrc C?/I decanyi

-Co)alk I'n nmonosubstit ut ed pheny i cal s,

| undeca% dadasanyk E(r@iﬁcawy tﬂ@qﬁf@@yh&my%tym @eﬂt@f&qmvbn t he

e
i i e e A
d|cosaﬁyl59;jdsdlmethyltrlc@,cénploSntmeirlnyltﬁdebmsl tion or 3,5
position. In trisubstituted phenyl radicals, the 20
substituents may be present in the 2,3,4 position,

Such azg%u? |§ﬂ§'tﬁérﬁ’fﬁ)re % drop RE® I%Hﬂlﬂ%‘i‘)tyl 3¢ @heﬂﬁéhwl-?g?n%; e(6)-

ositi-on.or -3,4, positio nmeans

btphenglm@d@)—ﬂemlwqw wh@rmtbﬁ)phenyybpmeynyl t$nmh@aylcﬂ:meteroary[

| groupsIO %@hwﬁtu rc{ﬁrz %r?%%s‘i @ﬁp{,%;oqrﬁw%w Ffp%ﬁelected from the

group df}(mﬁ)dlky] BY O (T, 4& )dikyt IVIheaasunstituted @akml radicals, the
i ndazo qui nol yl', i'soqui nol yl, phthal azi nyl ,

. substftl@mrm%age rweserttun e Inosifionathe 3 pAREPN yithe 4EOBHION: er m
Disubsgllaﬁ'éd QPQ’% W@?Bé%upogsf%jfnytﬁb% pggﬁhﬂ' 29 p?cfsmon 25 Posmon

ana ereo

- 2,6 pogition, 34 pesition oir B B1pbsitien. Ihrtaé@ussthmedlgrﬁnymma:als the

especially lysine. In this connection,

‘substitqeyp avghe BRaRGt Motifeg:34 ATl 28 MRS, Bk rdsition, 2.4,6

pOSItIOFg,r?SI% odtforfGH 3 uad b5§9 rtP.yH ésm @g?ﬁ%‘ﬂ? it @grf%uﬁmyl

sactiNe group,’ Tn par icu

- thienyl, glymmm,orfmdazm;al pytazolyl, riaatmlgalletagzex‘yl @nptil | idexaaudyl,

thiazoly bz T SR kiRl Yt e L) B pcess

_ qU|nonE'rl]sgﬂvs‘§|%cgﬂdpﬁEHa'Iéﬂlﬁs}{ ﬂin&éﬂﬁﬁ/' 'E%ur[eﬁez%ﬂﬁ d?'%sélﬁﬁéllﬂy)i‘e

comerci ally avai SI ns from'
conventional sources such as rat, cattle, pig,

The terliubpaia AN ae; Means bysiis A ad gq%ﬁw 954,07 3pSlogs dhereot.

such asb*r@,cé}@m;sael oRTItPRRY & @BufHE NprRferabRily: ﬁ?ﬁé'ﬁ?'a‘?gmme especially
¢at hepsin, trypsin from FUSAri um Gxyspor um and f rom

lysine. Estthgmcmmct;@n (Igsingrarssgisine 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

cdrrespondingly employed in the process of the invention.

- The term “enzyme having the biological activity of frypsin” means, besides' the known

and commercially available trypsins from the conventional sources such as rat,
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S. exfoliatus, S. erythraeus, S fradiae and S.

al bi dofl avus), tryptase, nmastin, acrosin, 5

kal li krein, hepsin, prostasin I, |lysyl endopeptidase
(Lys-C) and endoproteinase-Arg-C (clostripain). It is

cl.egr to the skilled person in this connectian that
cattle, i TS, 95 FoRusea o ROPDEYMER oAV AB OF dAg s dhereot, also
enzyrieSORRAKTRE R LIYARACaAEERES Ao R bl

o cl edve term na 0 basic am no-acids are

~ cathepsimttivipsin frgmbieisagiugh oxysparath and frag $eptomyces (S. griseus,
_ 1ot echnol ogi cal sear ch. ternatively he . o
s. exiglgli & Ay R 1, SREEE e Se o PRl vt mpstin, acrosin,

kallikrif S Ssth, pﬂ’@gt'afs'irpﬁws?ﬂe@doﬁ@ﬂti@bbé"QL@-C_‘) RedENiopeteinase-Arg-C
(nmuteins). In addition, the speciticity and activity
(clostriprirgnzymes can be markedly nodified by suitable choice

tisogh e RS b AP PR OR I R e, anc

 furtheradrizyirias, toenayiee ol @dvitves dr vafaaRadse Bpteifiohipgousecave

peptides is utilized. For this purpose, the esired

C-termillyi tadasiciamineeasids arafantnuallyinaieg diseoreedeifivadi ng
biotec%@@&%@Qﬁrch‘."@.'ltgﬂla(t?véléff Pl &gcfiﬁ&tyaof GG b€ altered by
pro i ‘e’ Pn thid case,

ter sequence. possi

peptidel epemitah gnartifid¢Hieneocpmeisdivnrat the BN levet tmeteins)sks addition, the

- specify 454 BB drimSuldiarkbe Wafioab Shgfod by i efBidpoice of he

15

20

reactiont®rafidnde cells. [If a fusion strategy using a
sui tabl e fusion peptide is chosen, it is then clear to

the skilled worker that the fusion partners nmust be

I the G SinobBRiortarhd sPocrsiine M Giagoh b of o
microotd¥hisias itd peedre Sleféraliols sYptitlbs id afilgey. I?@pth'i@'?ufpﬁ)se, the
avai | abl e after processing. For the purposes of the

desireqypeplitf SequRnSktis siansiated inie fe corpepesling DNA sagusneg, which
s courl 48 HbS SR brorfl SH IR o oo RSl bddet™

- dependingohrtheldxpressiranstestegy sto expabsatblectafqut goptide esithat ibfs

sultable linkers, |f, for exanple, the amno, agi

formed iyt thesigllirecily of insiractly asfusipn mptigpégmggng\,i:qqpedthe cells. |

cyanogen halide is possible. If, for exanple, a 30
‘ pent apepti de of the sequence DDDDK is chosen as
If a fusionrdtategyausingavaigiabie fusiorepelidekisramsensit pothendlear tbfthe

ot {16 o e DB O SRR S b R

" the spe%m@,-rséwmi @pgfeﬁie%}?rgr@gzrgtéﬁﬁéééllov@go Beat4BE Yeded N terminus

25

30

processi ng ‘enzyme whose N termnus start
of the tageh peptide & available after MocessimgUsori the phiapessscofithe gpresent

. .the dipeptide. Qy-Ser, it is . possibl o] choose the
inventiqry s (415} peiSicik - Eomphyd 51 B BBk A gR Merde
possibifie2Wich 8fd khdve to tHer SIRIWE A&H land- ar8l oRBHGAINAEXpanded, is

. enzyme having the biological activity of trypsinis
available for the design of suitable linkers. If, for example, the amino-acid methionine
is chosen, a chemical cleavage with cyanogen halide is possible. If, for example, a
pentapeptide of the sequence DDDDK is chosen as finker, 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 appropriate design, Genenase®
can be used as processing enzyme for peptides whose N terminus start with

histidine. If the N terminus is characterized by the dipeptidre' Gly-Ser, it is possible to
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enpl oyed according to the invention for the peptide _
coupling, the use of such an enzyne is possible in
principle even at this poirt in the process of the
invention. 5 Thus, trypsin can initially be used in
ous medi um for elimnating the fusion part of

| Ghoose 3@? tairapeptids éV;FsR eaigkak SPytEﬁh@ regociitipman clegvage she for

’thromtblﬂsré&gﬁa‘j% Qﬁlé‘ﬁrelrﬁ?méeﬁ Eﬁ?ﬁé’ﬁl él Fehdity 8f sm is

I's al so p055| ater at|v
emplof/@d atberdiray petheprystritive, for the meptmmlnglmeammm‘tsmdhean

enaymiyls FRSPRIG B AP et o FiE PIRESSARY 118 AuFRion.

Thus, fr&pélﬁ o@ﬁﬁﬁn‘tlﬁh)ﬁbé %séé*?n Eane&h& &é&ﬁrﬁ%ﬁelfrﬁi‘h‘éﬂﬁg R fusion part
I'l's, "especially those of m croorgani sis,

of the ﬁtsmrep@ntlcie éef langaselysiner argiinasis inserted as tinkér betwees fusion
osen. as expression system there is the
part arg{j%rﬁ& I?'dgptl on of the target peptide or a
correspondi ng fusion peptide which includes the target
peptide, i.e. a 15 compound of the formula Il for the

Howevm ibissalso @pswhhe altereativain fondee Agroet peptids; icibisretpadt-
compagipfgg rté p stgﬁfétgé ﬂftﬁé@é céPEBJtGIJ&emgﬁﬂluéyéﬁféﬁﬂ tHénforH ﬁg % fusion

érson in connecti on
peptidé be [reusmaﬂi\zﬁ ioam itds bbeﬁbmﬁ)l Vs fos this puesbgef rebbmblna_nt host

C-ter W&al consi sts of re thﬁg one basic n”bo i
cells, egpegially HB@(OQfBaBﬁFMF ReAbh oh Bactesg aryaasis- Ifpacterial
I
cells aly éﬂtfée'ﬁ &5 é%rg&&bﬁ sggfeﬁgstﬁgé © th@%%n@ragémf?f thk&drget

wor ker or ex I'i'ssen
peptldePcoaworneepomﬂmgzéusmblpﬁahde whicht imichsles|tBBrarget peptide, i.e. a

compofaat 8 ERROTLL 9156 o B 8 Qb i Thecty secreed

into théﬁ@ﬂﬂ)lb%sor iRRPHeSRIRLAS IneRumhit WclBRY td e KRR ;%l@@n?r'i this
e conpani es New Engl and Bi ol abs, |nvitrogen and

connegtigptbat theexporiatioaisiederthi lestrisied Bthe Golerming gndaonsists

of mor%&%mfﬁ’i%ﬁﬁ%ﬁia%@ﬁ?%%ol ogy. It i s al S0 clear to the
skilled worker in thi's connection that the range of

m croorgani sns to be used is continually expanding,
The hopkorgraismesand srethodsavailable ipurdiplél f@gth&%pu FROSRGHS. known to

e BFEOBYEPIL ol S PEBH | Prodc PRt

‘ Protelnsnl\&B’N BeBR7-30035-3NPTHesy arfe dios td wdargerexigst mmercially

i oned as representatlve are the follown
avallab[f[zg@@ra large nUAber phsuppliars. Rgpresentatives ydich fiay be

mentlo@pg% ki I'E,:?.:zrﬁgé NS EHg{anH' BiofYbs ﬁzﬁiﬂ P Roc et'l;he

udononas fl uorescens, yeasts 0
catalogtdgseripfionsof sLeatt campdnies et ade Befeﬁmnes ds atecrhuwa py@ad;lng an

oveme@bqrgitgﬁ ?‘?gﬂr&@:ﬁﬁf I\ﬁ/ | aeggg&%%ﬁé%ﬂ%@gﬁi l%gonnectlon that
the ran@é@@:@%;%{ﬁ.ﬁ@??% )bg%%%gri Fgﬁnﬁ?ﬁilly%%hglr@ %8fid Hd Rperioire
of the biotechnological methods. Embodiments which are more specific in this :
respect are also included in the subject matter of the present invention.
Examples of host/vector systems mentioned' as representative are the following:
bacteria of the type of E. coli, S.carnosus, Salmonella, Bacillus subtilis or
Pseudomonas, especially Pseudomonas fluorescens, and yeasts of the type Qf

K. lactis, P. pastoris, Schizosaccharomyces pombe and S. cerevisiae.
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- achievipg Qr,opg

choi ce of suitable pronoters or other regul atory
nucl ei c acid sequences, the genetic properties of t he
host cell and of the vectoit® used (e.g. in relation to
the DNA copy 5 nunber, the choice of the selection
ns.etc.). The skilled worker is |ikew se aware that

| HOWGV&"»stﬁétﬁkf“e@ WRHKEF iscawatshihat Hiesessystanms mentigpsg esexeaples
D
 ofr a5 S oTERSINE voSREHENED SRV SRR

choiceicd sLiiabld gromoter§iorother moiatwgchuateip racmbsedwnbbs,obhgtgenetlc
on of known bi oche

~suitable 1 nbi nat j cal
properft e host Bl BRH A o VREORDHSSD (4.0; & TEIAtERte g B pory
numbe'rth@h%l&oéf'tﬁﬁts'e%tlbh%eﬁﬁé’ve sibilities are
cont'i nual ei ng opened up for achi eving or -
optim zing the desired successful purification on the
_materi

The sklfRferRbr ROy s Bk8le fiak o' st miineafion oracges st be

" adapteBYbPeaEs et Mtﬂee@@f!éue@léﬁtﬁ pﬁy&é&ﬁe‘ﬁ’ﬁ@aﬂﬁt@perﬁes when itis

e Wth a peptide sequence which, for

lntend%{(égl%; g?gvpgq(fnntlgofgmd faremtTihemis qg;;mey[em |n|p[nyIC|ple through suitable
combln%tﬁm@ﬁ(ﬂg\rmﬂp&éfc Oé:rﬂircgeért'ha ch[phgfgl\égl & | SQ |or‘|) bndt Fﬁd%ét i5 6|kew13e |

rnventi on, exen Iva OSE

clear |r12m€h4éc§}ilr[§iﬁéﬁ thatweavi pebsibllitipa besl cotinelly bleirexapaed up for

Such F;B%des derived from exendi n may, because_ of

B9 gne epsiesd @u@t@%&lw%@t'or}a@%yﬂ%ﬁatfﬁﬁs PE¥ak
hioAEREr Eﬂ:ﬁﬁ@l opnent- in the treatnment of
matenaglég%gt%gﬂgt? ot her Eeta lic disorders which |lead for

exanple to obesity. It is therefore worthwhile for

h
it may 80 SVEREEePRS tassPE pRASTSs & e Pasehiann g Tuss the
precuréé@%ﬁhdé‘ﬂﬁﬂh‘ \Aﬁébﬁd‘e Y6y RORAIRA, R TSENTES tferﬁtlt%ltﬂlriﬁcatlon

derivative has 'the am no acids Lys-Arg at

by affiniy chramat@grapfty. The antithrombotic effect profil e can
be nodified by amdating the C-term nal arginine. For
this purpose, the precursor with Cterninal lysine is

For furtheegevsldpmett stibeaAusitidn ekef@mMldriativanss dixelcdedvhtUus

‘ ninamde is carried out according to the invention
20041016547 S

shgve been peenared RyvRy of ewwed ¢ly geplides qeeved from
exenduph%l?/u Bé?étfse‘:@ﬂhgﬁ b%cftfalru%gs@?ovg &ghpiﬁyté?teimonortant part

1on secret 0

in med|éameat<aev:éfepmtehmrgeeermqmn oEd'Eabetdsem' dthewldietebohc disorders
described in EP-A 0 324 712 is extended by a codon, for

which lggdsior exapmie thabesitye dda terefrrs yarimghile forahapracsudicsl e
t hirudin 11
P“_rposiﬁiﬁﬁ’gﬁﬁﬂe@??ﬁ%’é"%P?ﬂP DPRERRE Ty Ml "

p033| bIe to follow the route of secretion of the

| The int a or bt pa tetrlclmawg%%/é%%}%o'eos%¥|bgse % Irnl"ut%it?rtljI derlvsgtR/ee
8? ‘PH LT e Lot

~ which has the amino acids Lys-Arg at the C-terminal end. The antithrombotic effect

pr'dfiie can be modified by amidating the C-terminal arginine. For this purpose, the
precursbr with C-terminal 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 application 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



- EP-A 1 216 259 can be used for this purpose, for
~exanple. 5 The follow ng exanples serve to illustrate

- the present invention and &te by no neans to be
interpreted as limting in relation to the subject

evond bl RS B ke e SR i seprton

- oftho REAT i o oS FURIER ARl

10

15

EP-A 1246 256 mandet usEd fdrthisiqpurpose, for exampie.
TTTTTTAAGCTTGCACGEWGAAGEWACCTTCACCTCCGACCTGWCCAAACAGAT

~ The .fOWEMWQWI%GTGﬂMTA&AT@XG@m%ns

(BIEHE odnodation Gatire suecisaagites ofdhe presant invention.
HGEGT FTSDL SKQVEEEAVR LFI EWLKNGG PSSGAPPSKK KKK The
gene sequence was synt hesi zed by neans of PCR
Examgléeh8ohayis dfain Ehisli-spatiROBNA sé,drrkel codimpide AVE (rans)
were prepared by chem cal DNA 'synthesis. This
synthesi s took place using the ExpediteTM DNA

Firstly @@@%fé%% QRESE gbéﬁggﬁgﬁégﬁgggéﬁ\e@{@%%%)m;@) (SEQ ID

No. 7) Was'bTéﬁHrEélACI:TTGCACGGTGAAG 3" SEQ ID No. 8 includes

the 1-23 region of the sense strand ("sense"). The 30
CAC triplet encodes histidine as first am no acid of

SEQID par get pept| de. b) Prinmer zp3a has the sequence
9

(SEQI D No. :
TTTTTSAAGKOTTACERS G TGAEE AT TETCEIAAACAGAT

Gom B GE e CaTaTGER AT Pk TR c (BatiRag BB eTocaT
CCTC(EGGMC?G@@@@$TE@\W@%MW@“@F\TAMAG@ATGCACGTG
CGGACCACCGTTTTTCAGCCAT TCGATGAACAGACGAACA
CGGC@@W@@@@Q@@W@G@AA&Ml D No. 10 i ncl udes t he
' ?Oaﬁ??sgﬁgleo)n of the conpl errent ary strand

- SEQIP No. 7:

20

25

30

HGEGTFTSDL SKOMEEEAVR LFIEWLKNGG PSSGAPPSKK KKK

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

purpose, the following 5 primers were prepafed 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 ID 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 sza has the sequence (SEQ ID No. 9):
5 CTTCCATCTGTTTGGACAGGTCGGAGGTGAAGGTACCTTCACCGTG

'CAAG CTTAAAAAA-3’
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d)_.

lo d) Prinmer zp3c has the sequence (SEQ ID No. 11):

5- CGTGCATGCTATTATCACTTTTTCTTCTTTTTCGAAGGCGGAGCACC :
GGAGGACGGACCACCGTITTTTC-3' 18EQ I D No. 11 includes the.
91- 159 region of the conplenentary strand
("antisense"). 15 The antisense triplet CIT encodes

1HeQ 'Qslf“loa%fﬂﬁbu%&ﬁ e kaGpIien afifee camplamenial s c)
gréﬁ#%r_?]ﬁ%% d has the sequence (SEQ ID No. 12): 20

TTCGT CGACCAGGT GCGGCCCCACGTGCATCCTATTA
TCACTT- 3' SEQ ID No. 12 includes the renai ning region

the c ntary. str ntjsense”). .25 Using '
t @EF?P(@?HE eé?ﬁ?t&%%g '&é\?% 1&jbsequent ly carried

| CBJIGGMRBGmim@C@TWAG@@A?TC@%\%ARCA@%GMCJAGCT

ng of each of priners zp3a and zp5u were
J@TB@@JC%’&ﬁGW&’B@ACA@-}%S in the PCRwas 5. In

SR 0680 R g Har o8 frgid P ERGm B R S iy

QSeHtRensé™. reaction 3, 1/40 of the product of reaction

2 were reacted with 100 ng of 30 each of the prinmers

zp5u and zp3c.in a further 10 cycl es. Finally, the

ATREAID e tE e SRR M AR s "o (he

. rﬂ-C@F@CA@S@'@GWA‘DGACWWG"BTC?W@WC@SAGGEI(K@AG@ACC

S The desired DNA fragment was
S?#A%l &%6@2‘&%7_% FthCrfle restriction enzymes 13
gcg@ u
t he rlrg a@t ﬁ?@@%g'i@%\éWWﬁﬁﬂadggégh%l agsl; éﬁ‘%@m&ti on
I(iarmaeaw”é;l DNA of the plasmd pUCl9 (New Engl and
Bi ol abs) was reacted with the 5 enzynes EcoR and
Hi nd3. The fragments of the cleavage m xtures were
TeRadritisefse iplat ET7%rRBaES % BRL afib hBRNANS of the target

remai ni ng vector fragment from pUCl9 and the  desire
peptidet fromreaction 4 were isolated. The purified

-fragnents were ligated together in a T4 |igase

reaction at 16C overni ght. Subsequently, conpetent E.

Peimer Z3dl h?as(tﬁbfs’ﬁq@@ﬂﬁ&(SEUl@J NoEq2gol i XL10 Gol d)
were transforned with the Ilaélon m xture 10

d
BI-A13d IO AT GGIICGARCAB GGG S0 08 GRT BCATGCTATTA
?@l(?ﬁ—lé n. Plasm d DNA was

~ SEQ ID No. 12 includes the remaining region of the bomplementary étrand

(“antisense”).

| Using the primers, 4 PCR reactions were subsequently carried out under standard
" conditions at 54°C. In reaction 1, 100 ng of each of the primers zp3a and zp5u were

~ employed. The number of cycles in the PCR was 5. In the second reaction, 1/40 of

the 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 eléctrophoresis.

The desired DNA fragment was purified and reacted with the restriction 'en_zymés .
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I solated fromthe individual clones and characterized
by DNA sequence analysis. The plasm d DNA of the
desired fragnent received flhe designati on pSCHPUCZP1-
43 and served as starting material for preparing

expressi on vectors for synthesizing 15 the conpounds
EcoRbf-m@ rEbpesyRRty With Hind3ipiqcoridancer with themapitacturer's (New

Englar B a0 5" of whi ch ar e her eby oxpr assly
incrudea in the present 20 application by reference,
in pardjef H3RE o e PRERA PAl 1 e tien e B iy crpepiesciachyith the

enzym&%&fh’ﬁﬁh?gﬁncgj THEfrSY LA bisthb flf?éa\falﬁé' rﬁ&tu&@éﬁ %{Te‘f'é W¥parated

a snma | 'ast portion can
on a 1@%mméﬂldethensthﬂ$erualrmg v\agvtoofragmpfrem mUENe and the

desiref R oAl naiiBh Y wltnyfrPla e UG anaE nents wareabieted

| togethéﬂm@)’ﬂ@éé‘éTréadtiamaetf'llﬂﬁcoé\/e%ﬁlgﬁf Bt gh@Mil}F‘%on%tent E.coli

ol | om ng gene sequence and am no aci d sequence (SEQ
cells (Stmtﬁgene,lgram& Keli XL4Y): GeEwenpibrangformed wnth the ligation mixture

-and pI%&dW%TE%EW@I %E%Tf\ O%AW%AQG

- isolate@AvaT

i NCEHAsabENT 68 Y DIKRAALGUEAD f8.
TACAAAAACCCGAAACT GACGCGTATCGACGAT GACGATAAACACGGT GAA
ACCTTCACCTCCGACCT GTCCAAACAGAT GGAAGAAGAAGCTGT TCGT CT GT TC

43 and3ertad aﬁmrﬂﬁ«ﬁnwtdnma pmiranmgrmapkests‘m vecists famdyhtms;zmg

am no, ac e fu ti SEQ I D No. 14:
the corgg ﬁ?& %@@EAL’EE ‘Bﬂd%%ﬁé?% NYKNPKLTRI  DDDDKHGEGT
5 FTSDLSKQVE EEAVRLFI EW LKNGGPSSGA PPSKKKKK The
encoded gene sequence was prepared by neans of PCR
Exampleegdh@ensiyctiors aneprepsiopasetor foreAYaI(Meld)ng pri ners
were synt hesized: 10 1) Primer psw3_zpcolf (SEQ I'D No.
15): 5' - CGTATCGACGATGACGATAAACACGGTGAAGGTACCTTC- 3!

US 54989245 mieareneloftWiacih BreBBrdby éﬂyréss}ﬁw@décﬁh&hé pesent
ent er oki nase recognition sitée and e start of the

apphcaﬁ\wpygrgfeéﬁ@t@ﬁj,nﬁgp@s&gu@mggpresswn system which in principle permits
the preparataon of tailored 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 wéy 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 1D No.
13 and No. 14): '

SEQ ID No. 13: :

9 -GGAAACAGAATTCATGGCGCCGACCTCTTCTTCTACCAAAAAGCTCAACTG
CAACTGGAACACCTGCTGCTGGACCTGCAGATGATCCTGAACGGTATCAACAAC
TACAAAAACCCGAAACTGA‘CGCGTAT.CGACGATGACGATAAACACGGTGAAGGT

| ACCTTCACCTCCGACCTGTCCAAACAGATQGAAGAAGAAG_CTGTTCGTCTGTI'C

ATCGAATGGCTGAAAAACGGTGGTCCGTCCTCCGGTG CTCCGCCTTCGAAAAA
GAAGAAAAAGTGATAATAGCATGCACGTG CGGCCGCAAGCTTAAAAAA-3"
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15 2) Primer psw3_zpcolrev (SEQ ID No. 16):
5 - GTGTTTATCGTCATCGTCGATACGCGTCAGITTCGG 3'  The
sequence in this case corré$éponds to a synthesic
sequence derived from 20 interleukin2 which, as shomm
in Table | of US 5496924, covers am no aci ds 34- 3

The ALGEng AAG cedpnsopasnthedirst ard fast apine paidrfthe &'ﬁ'% pepttde

The remai nder of the primer sequence overlaps wth
primer psw3_zpcolf. 3) pBprinefl (SEQ ID No. 17): 25
SEQ IB'NA.GUGCCGATAACAATTTCACAC- 3' The priner hybri di zes

AP TRBREAGC L By BRAEE R ARG, koGt P8R oot
T R N DO P RIS T

Two PCRs were czﬁrrl Iegs?nugl in ga\rMaIt Ihelt One was carri ed
The erfgHeRlsrF SertioHRArSTRBPRER BY MAses i GRAe SRS Sor this

purposfeeﬁfédeBVW@Spﬁr%éfé %r@gynm@é@eahe primer pair
w3_zpcol f~ and psw3-ave-I -43-rev at 54C on DNA of .

the pl asm d pSCHPUCZPI -43. The PCR yields were

1 e ol Sl gl AL o1, BY el el ectophor o

an-a

| 5 CG"ENHCGF&IGAE‘@I!@@AWMGMCG@W@GMCM Tg-i3ter pair

pBprinmefl and psw3_ave 1 5 43-rev. The PCR yield was
reacted with the enzymes EcoR and Hi nd3 and enpl oyed

The seq[]gﬂ%é_ él;] Jre fgﬁrﬁﬁl i f é\,\ﬁ\%r% ﬂ%sgﬁt%ﬁ%ﬁa%%%o%itﬁH site and
the staH. of¢bé AVEL21- emjoldmgasenuem:esf ornmed with the ligation _
m xture and plated out on sel ective agar conprising 25
ng/1 anmpicillin. Plasmd DNA was reisolated from sone
)Pnrrfé'r%% Qaeowéwdsm%%%? and subsequent DNA 10
uence anal ysis. Correct plasnids receive the nane
5 GTC]‘DW BCGHECALGTOSBARTARBAFABCAIGNERC@fe-3c hecked f or
expression of the fusion protein. This takes place in
a manner anal.ogous to exanple 14 of US patent 5496924.

- The se&b@n@%ﬂﬁ%é@borﬁé%%@%ﬁo Wit ¥EQubrie d@ped from
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25

30

pectronmetry and by SDS-PAGE,” and the N termnus was

Interletdfét%wmclhe as |§Vowndn éfabies bejudB Ed 9892ty eovers AMNP egisise34—-38
an 2EH088 &Pl b PR g el FheiBMAd 25 R priper

- sequenesphvesiapswithesiraer pow3 Aficolfl- 39)

3) ponmef1 (SEQ ID No. 17):
5 -TGAGCGGATAACAATTTCACAC—3

The primer hybridizes upstream with the EcoRI 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-

szo with the primer pair pBprimef1 and psw3_zpco!rev at 50°C and the other
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'producf\scé\?@f'@ané zg ‘By‘?@é §%@ét@em§ﬁg998%g%lﬁ§np &H, nd the N

Pl asm'd pBZP43 serves as tenplate for the PCR reaction
carried out with the 20 primers pBprimefl (Ex. 2) and

- psw3_ave _39rev. The PCR prdfuct is reacted with
restriction enzymes EcoRl . and Notl in accordance vvith
the infornmption fromthe enzynme manufacturer,

.react'%‘éf@?tcger'q ot vwith theypdmer EQEtHS%”_lZHFQJ fRe p§w§s%_1—43 rev at

54°C &F@Wof %Bgﬂggmm mﬁ@ﬁﬁm%wtds THAPERS IS Wrk 'E)‘ﬁnfded after

asm d the procedure describ
fractloEadanpbg gEI electrophormsesd andarpslicioh v e88h eerd 8tixgd D the.ratio

111 ang Hén Rerctae AR R AGE Peer ol ARArmeTand pows_ave_1-

43_reMHRABSR yisidWad Fedasd Wlﬁﬁhé%ﬂZ?&e@@éﬂﬂﬁiﬁd Hind3 and

Construction of an expression vector for
employed iea AddigamedeatipmiBEri® plasmid pKSOvdriph was dpenedtie parallel

with th%)%ekgﬁ%%ﬁg&s@%rté@t%%@ %ir}e{:cél%f%regri ril&%ﬁ Et{’lgﬁé 'Iigation |

mixturé @aatpratedi Ul ohbsels@RerddgdricommiInGTRS nﬁﬁpﬁihpfmm Nefbmid DNA

accordance with the information from
was rejfplated fram spmeglgnes sad Eealized PyACR; %@b@a@eanNA

conseld S0 08 EREO LSHER BTN MGG by
BL21: pBMcbaed%e rchbelobd fcr@xpreﬁsﬁ)rﬁof thedasibh rpuemn S his takes -

SE I.D No.
et eRicedd resssmn

3 u

position rmentati e strains

terminuwas rdaattermlned bmmlresequerﬂdeeamedymnﬁamtabietcﬂme forace
ent [ication DE 10

fermen?%io%ﬁ g be%b’lé?‘lf ‘G%Q@Wé'*terﬁ’patss?‘ﬂﬁﬁggdu fferences. E.

coli BL21 cells transfornmed with various plasmd
vectors coding for target peptide derivatives (fusion

Exampjg 8t epnstrygiion of@an expressignivectarier AVESdF3I9)medi um or
conpl ex nmedi um (see Exanple 1) at 30C or 37C and pH
of 7.0 in a fernmentor. The pH was adjusted with an

PlasmitiBZI43 sérives ac26fpldts fuetherPCRTeacHRT edrriet out mtmmethe
culture was ensured by a control_strategy which kept
primerppBpHEef| d=%12)an vien 3EraY. dlet it B mpdud Iéw@ﬁtaﬁtwﬂh

restrictth eHXndEcSRIaNANOE iRREERERRe ith 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 pBZP39, with which the procedure

descfibéd in Example 2 is continued.

psw3_ave 3%rev (SEQ ID No. 19):
5-TTTTTITGCGGCCGCACGTGCATGCTATTATCATTTCGAAGGCGGAGCACC-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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m neral salt medium a glucose solution (60% w v) was
fed (8 g/L/h to 26g/L/h). Protein expression was .
i nduced by adding I PTG (1-46mM final conc. (f.c.)).
The duration of induction was 6-8 h. Expression of

.he target proteins was detected by SIDS ,
%earéj | g Mol in pegrdrres withdhe infaupstionpisom the

BZP43 'was carrie Crib

openellwiti EceRI/Nstispbheasesuit isghe plasmiderBZP&8arghwith eviticntheus
-80C and

ulture of E _coli BL21 30 cells stored at
Pmce@f{&ﬁfﬁéﬁaﬁe@w BXampleyf I5PUUIUSE e nedi um wi th shaki ng
at 37C for .10-16 h. The main culture in the fernentor
~ . was inocul ated with an appropriate quantity of
Primem pswd_aveds fasgrevn(SE{oddINe.idh: density of from 0.01 to

5T R ER e G c BT e AT A tEA A GeRi Gpapace

ACCGc3tl ture nmedium Defined mneral salt nmedium (m ni mal
‘medi un) based of glucose as carbon source (Jeffrey H.
Ml ler: Experiments in Ml ecular Genetics, Cold Spring

| , , f he gl
The A@ﬁ?@gﬁt}e@lﬁgéégfﬁfntpé%ﬁé@?&gm@cﬁl :5: et ngd?uumcgzg been

consuned, a glucose solution was fed in. Protein

' Xpressi on s i.nduced by adding I PTG (1 mM f.c.), :
Exampled: FREnsataig of ﬂaﬁﬁfé@g%ﬁnavug%e Li E@@é’ml%?cﬂei n-after

i nducti on was observed. - The SDS- PAGE anal yti cal
system from Novex (NuPage Novex 12% gel system 15
The fermemntation doak\plavasisulssdribed ireitenBeeman paterdrapplication DE 10

2004 EREHBAE TS S LA o505, ML ol Kiormea it

- variouSpBR AT vebtof £ BBiAng foﬁt‘éﬁg‘éﬂﬁ%tiﬁérdé?i%hﬂ\rfeﬁfuéﬁéh IP&Rin) were
Exanple 6: P f "the

_cultivation times. . Purification o
cultivateddn sninpral salt meediveyereamplex mredighme(see 2@mple 1) at 30°C or

37°C and pH of 7.0 in a fermentor. The pH was adjusted with an NH;* solution (26%

in water). The aeration of the culture was ensured by a control strategy which kept

~ the dissolved oxygen in the culture broth constant at 30%. For fed batch processes in

mineral sait medium, a glucose solution (60% w/v) was fed (8 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 below:

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 10-16 h. The main culiure in the fermentor was inoculated with an
appropriate quantity of preculturé for an inoculation density of from 0.01 to

0.05 ODeno. o
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1000 g of biomass of reconbinant E. coli strain were
resuspended in 1000 m of Tris buffer (50 nM
Tris/HCl, pH 7.4). The cel 1% were di srupted by
hi gh-pressure honpgeni zation (Ranni e high-pressure
honogeni zer, 1000 bar) tw ce. The genom c DNA was
dj'"@@'g'flé"ﬁrﬁ §digMli ng Benzonase (1000 U/ L) and magnesi um
Qr mV) for 1.5 hours. The fusion protein
\j\g;a]é p%%ﬁg;%@g&ﬁ% expanded bed chronatography. For this
m(DrgJ’bQ,e,ast bdrasl | honbgenate was diluted to 10 liters
\@og(ﬂ ffer (50 MM Tris/HC, pH 7.4) and directly
df%ht o a chromat ography colum (Streamine SP
XL, GE Healthcare) previously equilibrated with buffer
(50 mM Tris/HC pH 7.4). Sanple |oading was followed

Main cultuee mesdiing step with equilibration 3o buffer (6
further washin

- Definefitola R siEEm (gl Aero Hdhh S /akag f¥eqhoR squrce

(JeffrediaOINlille EIRXbefmert® lh MopsRldNGERstitisNCow SPridd HaesbBboratory
vol umes of 20% hi gh-salt buffer. The el ution pool was

(1972)&hecked by SDS gel el ectrophoresis (NuPage(r) Novex
12% gel system Invitrogen) and HPLC. The fusion
protein pool was enployed for the protease cl eavage

~ After theeglc:tcomurﬁﬁ'allqrprdsaﬁﬂ ihtth@hain culitne rh8divemhad Glsenasdsumed, a
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* glucoss alfipeas gt Brote @ Eess @b yEs IRgues BY SARHaJE TS U mM

f.c.), a@%fﬁ@ hha%?u% éx:é{f‘%@ gﬂt@@%ﬁ%rﬁﬁ—{% %ﬁgamgﬂ%‘l Wa@gbserved
The ShamAGE tanadytical symemrﬁmnlmveﬂmmf@é\imexs‘a%w lspstem

inviroghng ) 5 R 30E PRAR °b%.s%%%?% g2 5 iaupeton to

- analyzé #k 8 fekmeRtatioR iReaeh¢aBED.4P DD ggg%rmlc@u Qu8hensién removed
DE1020

German pat ent application 58306. 4. Cl eavage

from theffetmenton el varigrsotwtivatiastimest er oki nase was fol | owed

by separation of the cl eavage products from one

anot her by ion exchange chromat ography (Source 30S, .
Examphe1 BineivaBoa s e fleston pﬁ!@lﬂb?fﬂ%ﬁareattﬁ %&ﬁhﬁql@% the

solution was brought to about nS/cm by dilution with

H20. After the protein sol ut| on had been | oaded onto

1000 QS B Robu IR P AT RIS T30 o Tr

buffer (thMm@/HCl P FUNd Thewets M@re mumdftqdwighlpresstd‘reﬁ%
(20 MM Tris/HCl, pH 7.4; 500 nM Na

| _homog%%;ﬁ%F%”Q'ﬂ@'M%Hfﬁ h@meese@egowot S Wik Ehg genomic
DNA w%ﬁ?#«%@rsf’%j A%E@f#l:ge@énéb\f%'éeg@?o@ R Y Ca{ﬂiﬁ%%u‘h? chidPide

precursor-conf ai n| ons wer
(10 mM}dent Sfhceats. The fusion protein 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 ioading was foliowed by a washing step with equilibration
buffer (6 column vo!umés), followed by a further washing step with 7% high-salt
buffer (50 mM Tris/HCI pH 7.4; 1 M NaCl). Elution took place by washing with 10

-column volumes of 20% high-salt buffer. The elution pool was checked by SDS gel

_elecfrophoresis (NuPage® Novex 12% gel system, Invitrogen) and HPLC. The fusion

' 'protéin pool was employed for the protease cleavage reaction after diafiltration into



by SDS gel el ectrophoresis, HPLC and nass
spectronetry. The corresponding 20 fractions were
conbi ned, desalted and, affl&r renoval of organic
sol'vent, lyophilized. Exanple 8: Peptide coupling of

el SRR 7B kB Bl
ot 35 7Sl AR EOTORSRS bl 20

Tris/H6GI, 60 raM HaChf2 mM 2G4 pHsO# vini ascoodartdelwyili BoxnaNuadtider's
inf |{1 0.1 Mpyridine- acetate buffer of pH 5.6 (contains
INTOrMati&% gy of H Lys(Boc)-NH2. HCI = 27.5 pnol = 585 nol

of H Lys(Boc)-NH2. HCl per nole of ‘AVE (1-39)) and 119

pL of DVF are added. The clear solution is
Example i Sepaeation cfithe 2zavage predidcts diom thesentereltnase claavage
reacﬁoso 10 pL of a 2 g/L trypsin solution in water

(‘cont ains 0.02 ng of trypsin = 0.002 g-of trypsin per

g of AVE (1-39)). The reaction solution is incubated

at 12C while shaking at 1000 min"'. Sanples for

~ Separgfiasceidbe elnnvagr RIpdUeisakes plgae.dn Rgcerdanee withdxample 6 of

10

ol e DI FFR L1, B e N B bt

enterokinage e&s foflowde byeaparation of thelcleawade pyrod ety Fronfbhe mnother

o . the maximumyield js .19 reached, the reaction is "
by ion gughangeshP aéogﬁpbw(éwr@eé Aparshgm Bigsclescsak diedonic
seng g AL D s SOURIBRAE I EAM 8.5 pger e

15

proteinmaplidionstvi! beern Baded/enta3te poeBduslp eglilibeded /colunm 20 mM
TrisHGlopg ikt Bt Ubl of A3 T, figeMvightiagh, unbound
materidl Wad Wwash&d outivith 3 5P BufEldR 5'%0 nWIFer/HQQiW. 3 ﬁzbgtzﬁ“é NaCl):

~ buffer of pH 5.8 (contains 6 mg of  HLys-I
Elution-of thg AYBpeptide pretunssirs éeok-plage byramphviay apgradiest everr 10

columr{afrbs 18 184 byfigeaPhy B prBtlrBPdottaifhia Hacliofs Vere igentified

B by SDS$gluéieetfopiforagis] HPLG AR nidssispfectrbhietive Tkl ddfrdsponding
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started by adding 2.9 pL a 20 g/L trypsin solutian

- . ‘ of : 1)
 Tractionsiveig @mbipef: aesrlted ayel. wites rempy@iaf preanic solyegt, dyophilized.

trypsin per g of AVE (1-43)). The reaction solution
is incubated at 12C while shaking at 900 mnmin-'.

| ExampBadiif estidectouplingexd AV (11-80) witheH-Lak@oc)dHy arly and

stopped by dilution wwth 9 15 vol of a solution of 17%
water, 17% acetonitrile and 64%trifl uoroacetic acid.

0.2mg ﬁ%&?{ﬁgéﬁ@ﬁwjrﬂé}ﬁlpﬁ?&ﬁﬁgg bﬁ_e@r’%i'ct%ﬁ%@nﬁéﬁi&rﬁ'd}@weighed

Xl mum yi e e reactron 1s
into a 1ewindL fooggropyleng Fedutioowedssl. Byl ddoi hid W pyfitineracstate uffer

of pH 5% 60 u28f'a'120 /P Eoluitioh o LS ET NI AR 0.1 M pyridine-
acetate buffer of pH 5.6 (contains 7.75 mg of H-Lys(Boc)-NHz.HCI = 27.5 umol =
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 realction is started by adding
10 wL of a 2 g/L trypsin solution in water (contains 0.02 mg of frypsin = 0.002 g of
trypsin per g of AVE (1-32)). 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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20 Exan'pl e 10: Peptide coupling of AVE (1-39) wth
HLys-NH2 0.2 ng of AVE (1-39) (MN4218; 0.047 pnol; | .
g/L final concentration) al® weighed into a 1.5 nL :
pol ypr opyl ene reaction vessel. 11 pL of 0.1 M

' &gldlne acetate buffer of pH 5.6 L of alOO%L
reachadthe reartion ipacidifiage 2P belaw- ihmqsw Girhoragedie gcid and
E 6 (contains 6.0 ng of H Lys-NH2.2HCI
s purrﬁ%??%ﬁﬁdmﬁfog% of HLys-NH2. 2HCI per nole of

AVE (1- 39)) and 119 pL of DI\/F are added. The cl ear

_"E*amrirgrP@&?Bé%gﬁﬂf%oi%@%ﬁ D A NHERS] n ol ut or

in vvater (contains 0.02 ng of trypsin = 0.002 g of
sin per g of AVE (1-39)). The reaction solution
3.89 mgso \éEtiétﬂe?d (bW #7G 1110i8 1 ighak Qﬁgg/btflnabmmnﬁa'tronlgare

 weighegf o 851 B3 RITTBRYeB PheGiriisrt Gt BERioRR g Wihgon of

H- Lys-r\mﬁHcrl:ﬁ% 30 sediunt btetatn Buffdof pH Bl8IpiopesiAg 26. Eﬁﬁ'igdof
ress of the reaction is followed by LC M

- H- Lys-M!-{zeé) 2 1188 HOW 7i Kitdmpkof iddomeitz 2hE! pee arale ohAVE (1-

43)), 12@@ b dﬂ#é’noaaﬁ’pr_tbg d;’(vrv?sﬁ .B}h Qétbféqgﬁﬁér%tb‘?-[zggcn%}e;&ded,'

ur' romat ogr a
The clddr: soRetjusri ﬂaeqlﬂlmbﬂedgatdﬁ BVEhé Ieéﬁ)orvﬂstdnaﬂtbd\bg abibdihg2.2 ul of

f AV 1- 39 MV 421 0. pool ; 1 g/l fi )
a 20 o[ dneisit patiBR I Watshieo giiis 0.56,rmg Y §Vasia 10015 6! trypsin per

. | g of A\F@k?’-ﬁ@%h‘??&@g%ﬁ&géé ?{br‘{ i’ssrﬁﬁuw%&! Ga‘?'ﬂg v@w|lgef§ﬂé-akrln at 9(|)_0

Sprtaso‘nr pfodassrognitbbarzHeken me@.rlarlwapgl rsrtm:ppmi lay:dlilﬁm with 9

vol of 581k 8 125 Gafrs Al eoonitud And Sk HierSaAATE S e
progreésloﬁﬁlb)reéﬁﬂoﬂmoﬂéwéﬁ boViC- S Nﬁ@retﬁe mM&anting9ield is reached,

solution is equilibrated at 12C. The reaction'is
the reagtion issacigifiedddianeH betaw 85 by adding tifueroppetinacid and én

.purlfleci $¥/W§ Oﬁ“%@?ﬂ‘g@f nSA?/EO(thTgQ;); . t rT%ESr gazt ioofr)ogolgu?}c on

is incubated at 12C whil e shaking at 1000 m n-1.

Sanpl es for process control are taken regularly and
Examplg g@ﬁ%@pﬂs{ﬂ epuriinoed AVE 01-G9Vwithdd-Lyar-Nfd uti on of 17%

water, 17% acetonitrile and 64%trifluoroacetic acid.

The progress of the reaction is followed by LC M.

0.2 mgASfIA(E (hSOmgNW T § D47 usnolphgliefinaltdomcébtratamtareweighed
acrdlfledtoagHbeI w 2.5 by addi trifluoroacetic
into a 153 | ML HelyRrepyaps reacliopvessal aﬂwlogrgﬁﬂv pyEQKifpRestate buffer

of pH spéf Rid Hg\vga @;& s%fwz{%f(l-} Lg'é%\lﬁﬁ éhc’r*rﬁqq M’g"@[r%l&éggfe”tate

buffer afqnh-tér& feantaons Sai g o6l BediHS2Che 2755 pinol = 585 mol of
H-Lys- r@@,? PRI Shsie T AVE Pladfi e 116 L B DVF %ré adlted. 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 reached, the
reaction is acidified to a pH below 2.5 by addrng trifluoroacetic acid and is purified by

chromatography
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N Sampf%s/fqroqrﬁ@e%sc@rgfoé R ta

acetate buffer of pH 5.6, 60 pL of a 113 g/L solution
of HArg-NH2.2HCI in 0.1 M pyridine-acetate buffer of
pH 5.6 (contains 6.77 ng o20H Arg-NH2. 2HCI = 27.5 pnol
= - 585 mol of H Arg-NH2.2HCI per nole of AVE (1-43))

and 119 pL of DWF are added. 25 The clear solution is
equi librated at 12C.. The reaction is started by adding

 Exam}é g5 PRbiid8 cBuBitq b AREI(. S8k ADNGINKBL er (contai ns

(1-43)). The reaction solution is incubated at 12C

02 ma G AVE T Wnfiar oG 0l Myt 1o Csmh et R L sgweiohed
into a Y5t fl Boly&llog}a rr]% RALHM 9??&;! 41 0o W) Nrr@lne-acgtate buffer’

-‘acetoni t 64% tri uor oacetic acid
of pH 6060 ed sofaf 11 hg/lr salutidnnf HsAfBNHMHRCIGR OL’CMwnddme@petate_

bufter §EERES PS8, 17 bl BEPAG W= 2R e { prieles saaarlef

H-Arg- amﬁmdpéﬁn@waff AvH (1130)rAr@mab ré\‘ﬂbMF dre- acﬁﬂad The clear
| e 13:. Peptide coupling of AVE (1-38)-

| -solutlowwgumﬂz&t@d at #g°Gf The/reactiopds swtgd(tmmd@ng 1001Loqf73 2g/L

trypsm%%@.lt [ﬂ_nll %éytSE talﬁ reah{qa(’[éﬁ tP)Epsgi O%g%?&{)b@t;geriﬁ of

- AVE (1p&9))d1l'h@fe@ctmeicﬂ!ﬁtbrbuflﬁwbaiéd pH12° @wl‘ﬁl@ smlakm‘g at 1000 min™

g/ L solution of HLys-NH2. 2HCl in
{aken reeulsty=ans %@BH?@PMQ"B""@Q Wwith} vol of

a solut n%%%gﬁﬁf %Zﬁ%ﬁ@ﬂ%&ﬂ&é‘??_ﬂ?@é@%&g ic g%ig. 1}118 prl)"fgress

of the reiacﬁ)MF issfiolowad db@fd_C M. Afierathesoaxitiuom yiedd ecpeiathéd,dhed

reactlog |§ FE‘%’CW&E’%F’ t ' W gn§ by’ a\%rg%raj tr@ﬁgadd Hg agld%:q@ [%HI'E?"Ied by

chrométb@éh?) = 0.002 ¢ of lo trypsin per g of AVE

Arg). The reaction solution is incubated at 12C
whil e shaking at 1000 min-'. Sanples for process

Exampfi T ﬁeQ;g{ lf‘pgﬁ f%ﬁﬁ%ﬁ{%{;) mwgﬁ\ﬁ%?% di luting

acetonl trile and 64% trifluoroacetic acid. The
%\ess of the reaction is foll owed bf; LC-MS. After
0.25 mﬂﬁé Vi-ABhNYet 631,90.0¢aemal; 141l fiaateengentration) are

welghe?%ﬁ %'(‘I)ffaganélépggg%cafgé aezal Soﬁ&e@%’% Wgﬁfl;Sof 0.1 M pyridine-

acetatet(ibllffm‘;idf%-f 818730 ;EX%IT’@H @3 sBEﬂbhdﬂ H-A NH}QZHIBI IA\(E'I M
C -
pyridingragetatq bgﬁ@r 91‘@5* ) @(chvt@nﬁﬁ{é? rrag;tafcléTﬁrgalﬁ H@ﬁb-lC&reW 5 umol =

505 molE PR I oV 1 08Y| S 11 BE e e
The cle@r $oMtisnds equitibtated at Bate eTh@feaﬁHoE |s5s(arkmdttay additg 3 Ol of
= 55

o f H Lys(Boc) ;
a2g/l Emg?gu(%ﬁ%éoq\"qzm% ((ﬁ;g}taﬁ@qs (ngAngtrypsm —rB)bOZ g of trypsin per
g of AVE (1-43)). The reaction solution is incubated at 12°C while shaking at 1000

min™. Samb[es 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 reached,

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

by chromatography.
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| tnﬂuor@@ﬁ@tl&aé;bdd gg i$Hp

(1-43)) and 600 pL of DVMF are added. The cl ear
solution is equilibrated at 12C. The reaction is.
started by adding 30 pL of 24 3.3 g/L trypsin solution
|n wat er (contains 0.1 25 ng of trypsin =5 ng of °
E’Z n per g of AVE (1- 42%(% The_reaction solution is
Examplﬁc dtepiidacoupkingyaf AYEsHakdnyraawith bbysrNi2 . Sanpl es
for process control are taken regularly and stopped
by dilution with 9 vol of a solution of 17%water, 17%

0.2 m@oBAVHE ¢IF$8)60\@(MW4%46 i, (D4l?3¥m:iite‘[ gg_ fhreal d:onEFdElﬁrat:gfn) are
__progres reaction is follo y - VS, After

weighfh B Ay Ly RAYITOPY e IEREIRN YARSS cHM. GF0; &M pymairc-

acetat8Yuifel bEAHDY6 @t?hﬂg)f 301 (?C{/ 9fl_| értﬂﬁﬂﬂ'%f 1A RayA, oAt i bre

concentration 50% (v the reaction

- pyridinenacetate huféerodpé! 5 ibnfeoqtaim: BIOamg\LEEIH/-LymNMeﬁ-IGhe 28dzumol =

585 mBl s iSRBCT el Mald FEAYED- BB ang T1shL ot DREF &e
addedamhé %Ié%@' sO\KioH 8% e&aﬂlbi’eﬁédm%"@a’%é edhdlontis! ‘s%rf d%é) é@@ing
coup g reactions is subseq uentl% separ at ed

10 pL pha &ﬁ(t. gPaprsoluiiomis walss (eontainsCE32 ongaf 12!!}3%!3 "SQIQ@%IQtOf

tpsiti S LEAVER) Sl o PTER Rl R iRAEERed 12 C white

shakmfgraqmormmﬁy Samglenfexrbengecsite ard tékeﬁ%ggl%ir@%daﬁopped
port. After desalti n? on Anmberchrom col ums,

by d'[UBF@M\G@tg val of\aasolutipre of b %t waten b Pareianiiiey ae@.@é.«(z

trifuor XA, e BpotTe hR SRR ool b il Ter the

' maxnnmm yleldeupaead;ham thoé reamiioniis adidifiedte 4 phl-below SR bipemidiice

t he atent ca |on EP-A 1 216 259 descri bes
@féﬂaﬁ)‘yc (EpIgraiiYpl asmi d whi ch

permts the secretion of Leu-hirudin into bacteri al
supernatants. DNA of the plasmd is enpl oyed as
Exampledfd! Beptidencaugingraf A\d= PCA3) With H4.ysBawNHpri mer used
- in the reaction is the sequence snonpaf2 described in
the exanple. The reverse prinmer used is an

20 mg @i= AvENUCABORWRA B T 110%@1{013\2 Tq?ﬁ@irla@cbﬁbentra%h)rm GRighed
has the follow ng sequence TTTAAGC TTCTATTA |

into a Zrmt@oiwmy feneceapicnc/essel. &7@ #i p8i3 4820/t s@dition of

eLysBERRHSRRCIH BET R BBt sl vl o BosBBRIR 17 md B

H- Lys(Bbe) Nelgmeessegrmt— 1IB i B1-Dys(Bae)-NFBHENSEr ek GRAME
e application EP-A 1 216 259. 25 As

1
(1 —43))@é1§1c60%@le| of PM%@@Q@M el he eleapepiution isequiliorated atah%f’ C.The
reactiof ¥ sPHRH 5] addind 383, S 3 G (i RALILA ) RIS 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 @ 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 vyield 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 quantitatively removes the Boc protective group. The reaction product

is purified by chromatography.
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- Examidg aF Resiarafon S Sutiiupinee

| -Examm%amtbe] petans |a@ph¢@thnﬁ8dt )

opened vector pJF118. After characterization, DNA is
transforned into E. coli K12 as in Exanple 11 of the
patent- application EP-A 1 216 259, and the
internmediate product is expressed and purified. Then,
corresponding to Exanple 13 of the present 3o

,Exammpdﬁ Ealtnifr@aitlort@fﬂ\@sqmldetetbﬂ-v& detivaiivearities the

reaction takes place with argininanmde to give
Leu-hirudinl_65 Lys-Arg-NH2. |If the expression is

The reg@tion eixiors froft frecédupling réékﬁlo'ﬁ%ﬂ@lsl]b%éd&liyl@,@érﬁéd by RP
i ntermedi ate host 'strain &Eoduct is found al so

chromgiQgraiely Biag Mrabeisacem G Pﬁk%%aﬁéeég%wataﬂefeand the

| amldafaéféthrﬁt %;E)tlblg ligﬁ%?@%‘f‘@x%q@g@"f%%ﬁéa&%ﬂg?e;%lgate% fraction

by an mn@tmangémepﬁ)vamﬂcmrd@ 308 supperofAfiee desalting @uptkmbgrchrom

columis dis AR s PUEIRBGLor Jormialen B MeIEAMER 6 dahily of the
structl}?¥ 05 tr%:’?r’d'alu@t ¥4s "t‘ieﬁyé‘ﬂ'&?@ﬁ%/d Eg%&?ﬁl MStakd NF&]R%nagvrﬂ N

rom Wat ers orm c aci

and acetonitrile with 0.1 %formc aci d (el uent B)
A |,i nea %grad t from20to 50% B
?r{) 60C and a fl ow
rate of 1 nmL/mn is used for elutlon Detectionta‘kes

place at 215 nm Normally L of a 1:25-dil uted
&%612&9 desaiesdhe Preppratien of an

oxpros Bl BRI hrsGl RohESeB et Aol R bR

supern@tmtﬁb‘DNA ofAhe plesesidl i§ empivyerbas tgnflateinna stdndard PCR. The
am dated di- or polybasic peptides of the  general,

forward grimer ased n theweackep we(frcaquer\m@mmm?rﬂwr@ed in the
exampgaeﬁ?ig?rgxté%jﬁ éf‘%s%isa@m%@%éﬂﬁg:ﬁlr aci" OQSEQ ID NO.:
21)whmhdham&edol[@e1ng@dueeée1 hereof; n is an integer
between 3 and 2000; and 10 X is a basic amno acid or
anal ogs or derivatives thereof; mis an integer

5 - THOMORC At ¢ RV TR PRUFERlSS Deg gener al

|
Hind3

- The co’don'under]ined therein codes for lysine. 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 1 216 259. '

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 patént application EP-A 1 216 259, and the intermediate
product is expressed and purified. Then, corresponding to Example 13 of the present
applicatidn, corresponding to the molarities the reaction takes place with
argininamidé to give Leu-hiruding.gs Lys-Arg-NHo, If the expression is carried out

directly in the strain MC1061 used as intermediate host strain, product is found also

in the periplasmic 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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15 is reacted with a conpound of the general fornula
11T (X)g-NH2 (11'1) in which AA, n and X are as
defined above, and 'p and fg3are integers, and p+g=m
20 in the presence of an enzyne having the biol ogica
cactivity of trypsin, and where appropriate the
resul ting conpound of the formula I. is subjected to

Exarndl 37 A SRR 8 S b ke ion€ on VRNl een 2

and 10. 25 3. ‘'The process as clalned |n cIa|n12 in

ch mis an integer between process
The c%ﬂ@heg spaatigns mcaATding te Examples 86 4aare|fﬂllwctﬂnwytl<éaﬂarby

R-HALE, SR 300 2o S P, s i o R AR PR D.1% (o)

formic BBHQ@Mer@ﬁ)thcel&ﬂﬂﬂéQ@th @3 % o b%cm Bserves as

clained in an cl ai ns to 5, in nis an

eluents ot BoRar %@@kﬁ@%ﬁomm mom over 1$welnpﬁt@cté@gm§emp&rawde of
60°C a'nH B il H phirt & e Br LHBR ée?e)cﬁ,g n i Race at

ich conprises one oOr oun
215 nrrﬁ d%amnh&uylﬂ LB of aphes-dititddeakction eampepaiddinjdcied. The

e coppounds of the fornula |
deprotqaqtgtéfiféaefiv%me%ra deliasiest 25 épjerien Hesdiwpear @ 10 min |

enzymatic cleavage; c) the internediate fromstep b)
is, where appropriate after protein chemcal 10
purlflcatlon reacted in the presence of an enzyne

~having the biological activity of trypsin wth a
conpound of the formula IIl; and d) where appropriate
the resulting conmpound of the formula | is subjected
to protein chem cal purification and isolation. . 15
8. The process as clainmed in claim?7, in which the
elimnation of the conpound of the formula Il from
the fusion protein takes place by neans of cyanogen
hal i de, enterokinase, factor Xa, Cenenase, thronbin
or trypsin. :
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9. The process as’ claimed in claim7, in which the
fusion protein is expressed in 20 an expression

‘WO 260540802921 ected fromthe group conprising EPCEHER20064)08903

carnosus, . Sal nonel |l a, Baci#lus subtilis, Pseudononas

fluorescens, K lactis, P. pastoris, S
Claimssc i zosaccharorryces porrbe and S. cerevisiae. 10. A

process for preparing C-termnally am dated di- or

pol ybasi c peptides of the 25 general forrmula | as

1. A pjomds ifor preparng Oviermindllycamidasedldic or Polybasictpegitides of the

%? tides of the general fornula | have the
gener ‘6"”6‘@!3 activity of GLP-1 or derivatives or anal ogs
there f\A FEJE process clainmed in any of clainms 1
: to 10Q 2(11\%5'?0 he con‘poSﬁ’d of the 30 fornula'l is
wherecharacteri zed by the formula I'V: HGEGITFTSDL SKQVEEEAVR

LFI EWLKNGG PSSGAPPS(X) m NH2 (I'V). 12 The process as
- aittheisampedifierrnt type, in which

ound of . the fornul i s characterized by the
AA %E@HBBO asisl on RRAIGEST é@VEE@AV@O FI EWLKNGG
SRS No. 1) ; HGEGTFTSDL
i SKQVE:%:% LFI E\?\ﬁg&gg%@PdPSKK- NH2 (SEQ I D No. 2);

X HGEGAE TSN NSK@iEBEANR OgE P \EKNGIY 2SBEARIPSKR- NH2  ( SEQ
LD No., 3 GTF SKQVEEEAVR LFI EWLKNGG

m %&Kﬁ@%‘%@%ﬁﬁﬁ @Eb ID No. 4) or HGEGTFTSDL

in whicBKQVEEEAVR LFI EW.KNGG PSSGAPPSRK- NH2 (SEQ ID No. 5).
13. A conpound of the formula | characterized by the

a compamneeeids emermwgm_ SKQVEEEAVR LFI EW.KNGG

PSS&E BEQ I D No. 2); HGEGIFTSDL SKQVEEEAVR
LFI Pss Beskr- N2 (SEQ ID No. 3); HGEGIFTSDL

o e YRS BRI IIS v (5010 10

PSSGAE)F&‘q‘FMHN—Q (IBEQ 1D No. 5). 14. The use of a.
ound specified in claim 12 as nedi canent,
in whlcé |andygarre asidpfned abone, @#ndons. 20 15. A nedi cament

pand §OTDL R BRE Bi T°1  %L o hencentoUe of the formita

ptqgq=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. -
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 mis an integer between 2 and 6.

4. The process as claimed in any of claims 1 to 3, in which n is 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. I
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HGEGTFTSDL SKQVEEEAVR LFI EWLKNGG PSSGAPPSKK- NH2 ( SEQ
ID No. 2); HGEGITFTSDL SKQVEEEAVR LFI EW.KNGG
PSSGAPPSKR- NH2 ( SEQ I D No. 28); HGEGTFTSDL SKQVEEEAVR
LFI EWLKNGG PSSGAPPSKK KKKR-NH2 (SEQ ID 25 No. 4) or
HGEGTFTSDL SKQVEEEAVR LFI EWL.KNGG PSSGAPPSRK- NH2 ( SE
6. The|TOsEss 8§ claimed.n any of claims1.t0.5,in which n s an lrg@ygp\&geen
20 anck/%ﬁl NG <110> San_ofl -Aventi s Deut sc_hl_and QTbH <120> -
'od for am dating pol ypeptides with basic am noacid
.C-termnal s by nmeans of specific endoproteases <130>
DE 2005/ 042 <140> <141>_. <160> 21 <170> Patent|ln Ver.

. Jdhe pregess.as claimed inany of elaimprtto B i whigh i 11 ¢i al

a) %ﬁﬂﬁ%‘ﬁﬁpt e ngﬁ%%ﬁ?pr@%%%ﬂe%ﬁrﬂﬁf%oﬁ@&wﬁ @tﬁbgbﬁﬁulaltas

sequence derrvative
-@ayt ditthe AinstoiT peptige isfexpressedBer Lys A n Mt Gu Gu 1

b SasCeipouiigs of bRgbimsls BarShoiadigm seiiisien Goais by
" bﬁgn-hdaq ok ¥hziatib bRedvige 35 40 <210> 2 <211> 40 <212>
C) the intermediate from step b) is, where appropnate after protem chemical
purlficatlon reacted in the presence of an enzyme having the biological
activity of trypsm with a compound of the formula IHl; 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 ehmmat;on of the compound
of the formula I from the fusion protein takes place by means of cyanogen halide,
en_teroklnase, factor Xa, Genenase, 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,
Salmonelia, Bacillus subtilis, Pseudomonas fluorescens, K. lactis, P. pastoris,

Schizosaccharomyces pombe and S. cerevisiae. -

10. A process for prepanng C-terminally amldated di- or polybasuc peptldes of the
general formula | as claimed in one or more of claims 1 to 2,in which said peptldes
of the general formuia [ have the biological activity of GL.P-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 formuta IV: . _
HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPS(X)m-NH2  (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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<213> artificial sequence <220> <223> description of

the artificial sequence: exendin-4 derivative <400> 2

Hs Ay GQu Gy Thr Phe TheeSer Asp Leu Ser Lys Gdn

Mt AQu Gu 151015 du Ala Val Arg LeuPhe Iledu

Trp Leu Lys Asn Gy @y Pro Ser 20 2530 Ser Ay Al a .
HGEGﬁrF%SEPloS MEI;EEPM%LE Wi KNGEI2S SCAPPISKH (KKKI-NH, (3121Q 1D
No1)'<213> artificial sequence Page 1 <220> <223>

"’description of the artificial sequence: exendin-4

. HGEGIETSDIL BKQMEEERY L F BWEKNGHEP SEARFSIe Ny (SEQ.ID No. 2);

Asp Leu Ser Lys Gn Mt GQu Gu 1510 15 Gu Aa
HGEGRITSRlg SKAMEREAVRELERIVEKNGE PSS GARRSIR NI (SERJD No. 3);
HGECTET S, SR MRV KR o PSSR o eduisea o

No. 4) 220> <223> description of the artificial sequence:

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

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

HGEGTFTSDL SKQOMEEEAVR LFIEWLKNGG PSSGAPPSKK-NHz (SEQ 1D No. 2);
HGEGTFTSDL S.KQMEEEAVR 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).

14. The use of a compound specified in claim 12 as medicament, especially in

~ depot formulations.

15. A medicament comprising one 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).



exendi n-4 derivative <400> 4 Hs Gy Qu dy Thr Phe
Thr Ser Asp Leu Ser Lys A n Mt Qu du 1 5 10 15
GQu Ala Val Arg Leu Phe Ile u Trp Leu Lys Asn Ay
Ay Pro Ser 20 25 30 Ser Gy Ala Pro Pro Ser Lys Lys
Lys Lys Lys Arg 35 40 <210> 5 <211> 40 <212> PRT
<213> artifici aI SequEREENCEIFIING 23> description of

he artificial guence exendi n-4 derivative <400> 5 .

<110> I%a§°%l ;?‘V‘Eﬂltdsd??)‘ PR BT Ser Asp Leu Ser Lys Gn

| SglolBop Qe Al AnBleidt bl Phe |1 ¢
<120> olypeptides with si i ci

: %1 i 1Y EfRps8ea20s 25 30 Ser Ay
a Pro Pro Ser Arg Lys 35 40 <210> 6 <211> 192

<130> 9212005biFe <213> artificial sequence. Page 2 <220>

<223> description of the artificial sequence: gene for

<140> sequence I D No. 7 <400> 6 , ttttttaagc ttgcacggtg
<141> gaggt acctt cacctccgac ctgtccaaac agat ggaaga 60

<160> 21
<170> PatentIn Ver. 2.1

<210> 1

<211> 44

- <212> PRT

<213> artificial sequence

<220>

C<223> descflptlon of the artificial sequence
exendin-4 derivative

<400> 1

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gin Met Giu Glu
1 ' 5 $ 10 i5
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lyé Asn Gly Gly Pro Ser
20 : 25 30
Ser Gly Ala Pro Pro Ser Lys Lys Lys Lys Lys Lys
35 40
<210> 2
<211> 40
<212> PRT

- <213> artificial sequence

<220>
<223> degcription of the artificial seguence:
exendin-4 derivative.

<400> 2
His Gly Glu Gly Thr Phe Thr Ser Zsp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Giy Ala Pro Pro Ser Lys Lys
35 ‘ 40
<210> 3
<211> 40
<212»> PRT

<213> artificial sequence

" Page 1



agaagctgtt cgtctgttca tcgaatggct gaaaaacggt ggtccgtcct
ccggtgctcc 120 gccttcgaaa aagaagaaaa agt gat aata
‘gcatgcacgt gcggccgcac ctggtcgacg 180 aattcaaaaa as
192 <210> 7 <211> 44 <212> PRT <213> artifici al
sequence <220> <223> description of the artificia
<220>g5gq uence exendi n-4 derjvative <400> 7 His Ay Judy
<223> 'ﬁﬁ‘Fc ‘?%9 rfsehe Aspliisdakberapyysan et Gu du 1 5
 FCIEPE PTAFASVAl Arg Leu Phe Ile Gu Trp Leu Lys Asn
<ap0-@Yy Gy Pro Ser 20 25 30 Ser Ay Ala Pro Pro Ser Lys
His GlY8LL Yy LMS ENS rh¥Ss35a40 1e5230>18s Bhlnar281, $242> DNA
'3 <213> artifsicial sequence 18§220> <223> descis pti on of
the artificial sequence: priner <400> 8 ttttttaagc
Glu Alet geaeggtiguadige 23e G210%0 Jew2ZbE>AEY Glx2dAR>PONAex213>
artifiéPal sequence <229> <223> descriptfion of the

artificial- sequence: primer <400> 9
Ser Gly Ala Pro Pro Ser Lys Arg

35 40

<210> 4

<211> 44

<212> PRT

<213> artificial segquence

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

. <400> 4
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
i 5 10 ‘ 15
Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 ' 30
Ser Gly Ala Pro Pro Ser Lys Lys Lys Lys Lys Arg
35 _ a0
<210> 5
<211> 40
'<212> PRT

<213> artificial sequence

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

<400> 5

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

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

Ser Gly Ala Pro Pro Ser Arg Lys

35 a0

<210> 6

<211> 192

<212> DNA

. <213> artificial sequence. .

Page 2



cttccatctg tttggacagg tcggaggtga aggtaccttc accgtgcaag‘

cttaaaaaa 59 <210> 10 <211> 69 <212> DNA <213>
artificial sequence <220> <223> description of the
artificial sequence: primer Page 3 <400> 10

ggacggacca ccgtttttca gccattcgat gaacagacga acagcttctt
<220>cttccatctg 60 tttggacag 69 <210> 11 <211> 69 <212>

<223> ORACKPEIY &t F19 éraifiséaliSneesnces 9pre<dP3> descri ption
SFETtHEal? ffi cf al sequence: primer <400> 11 :

<400>Qgtgcatgct attatcactt tttcttcttt tt cgaaggcg gagcaccgga.

ettt tGHaC 99BELHRY 2 Letdditt L2890l Qg astl LGaRRaasd k8™

agaago@bgf %%%Seg@egl dduGh@dgcs egaa%ag@ggsggi%gsg@@ cHasertPtbon

geottd@had RRgadddabh Clottlia SRAHENGR g PIdtNBEggcsdOhr> cldotegacy 180

“aattcaabbd taggaat tcgtcgacca ggtgcggecg cacgtgcatg ctattatlieac
tt 52 <210> 13 <211> 314 . <212> DNA <213> artifici al
sequence : :

<210> 7

<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
- Glu 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 _ 49
<210> 8
<211>"23
'<212> DNA

<213> artificial segquence

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

. <400> B

ttttittaage ttgcacggtg aag ' ) _ 23

<210> 8

<211> 59

<212> DNA

<213> artificial seguence

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

<400> 9 .
cttcececatctg tttggacagg tocggaggtbga aggtacctte accghtgraag cttaaaaaa 59

<210> 10

<211> 69

<212> DNA

<213> artificial sequence

<220>
<223> description of the artificial sequence: primer
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<220> <223> description of -the artificial sequence:
gene for sequence |ID No.14 <400> 13 ggaaacagaa
ttcatggcgc cgacctcttc ttctaccaaa aagctcaact gcaactggaa
60 cacctgctgc tggacctgca gatgatcctg aacggtatca
acaactacaa aaacccgaaa 120 ctgacgcgta tcgacgatga
<1005 %at aaacac -ggtgaaggta ccttcacctc cgacctgtcc 180 _
so=codR86 001 06 5390009006, | dLLSALA0 LLcALEgAAL gactgganaa
treggaedgt ggtccg 0" tcctccggtg ccgccttc gaaaaagaag - gq
aaaaagt gat aat agcatgc acgtgcggcc 300 gcaagcttaa aaaa
314 <210> 14 <211> 88 <212> PRT <213> artifici al
<210> gequence <220> <223> description of the artificial
<211> $@quence: fusion protein <400> 14 Met Ala Pro.Thr Ser
<212> Q¥p Ser Thr Lys Lys Thr GAn Lou Gn Leu Gu 1 5 10 15
<213> greificdel sipwetreAsp Leu A n Met Ile Leu Asn Ay Ile
<220>Asn Asn Tyr Page 4 20 25 30 Lys AsnPro Lys Leu Thr

| 1.1l e. . lys H s dy. 3540 45 d
_-<223> %rc%ﬁglﬁﬁ?’fég% ?S%%égajsé%q%y%eG Iynrl%% Gu du du g
<400> ALa Val

50 55 60 Arg Lein Phe Ile GQu Trp Leu Lys Asn
cotgcathyt Gryaf¥0tSeittSetctthyrtgaagdily Fhhchbcdfd gBidgREan Ber

cegtttbys Lys Lys Lys Lys 85 <210> 15

fusion protein

<400> 14

Met Ala Pro. Thr Ser S

1

5

10

er Ser Thr Lvs Lys Thr Gln Leu Gin Leu Glu

15

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

Page 4

69-

«210> 12
<211> 52
<212> DNA
<213> artificial seguence
<220>
«223> description of the artificial sequence: primer
<400= 12 _
ttttttgaat togtegacca ggtgcggccoa cacgtgeatg ctattatcac tt 52
<210=> 13
<211> 314
<212> DNA E
.<213> artificial sequence
220>
<223> description of the artificial seguence: gene for
sequence ID No.l4d
<400> 13
ggaaacagaa ttcatggegce cgacctctte ttetaccaaa aagctcecaact gcaactggaa 60
cacctgctgec tggacctgeca gatgatcctg aacggtatca acaactacaa aaacccgaaa 120
ctgacgcgta tcgacgatga cgataaacac ggtgaaggta ccttcaccte cgacctgtec 180
aaacagatgg aagaagaage tgttegtetg tteatogaat ggetgaaaaa cggtggtccg 240
tccteooggto ctccgectte gaasaaagaag aaaaagtgat aatagecatge acgtgeggcece 300
gcaagcttaa aaaa 314
<210> 14
<211> 88
<212> PRT
<213> artificial sequence
<220> .
' <223> description of the artificial secuence:



<211> 39 <212> DNA <213> artificial sequence <220>
<223> description of the artificial sequence: prinmer
<400> 15 cgtatcgacg at gacgataa acacggtgaa ggtaccttc 39
<210> 16 <211> 36 <212> DNA <213> artificial sequence
<220> <223> description_of the artificial sequence:
prinmer 202400> 16 gt gt t-té?cg tcat cgtcga t3aocgcgtcag

t 36 < > 17.< > < > < > o
e e e TR SR A R B 6 e
g artificial sequence: prinmer <400> 17 tgagcggata
Gly THacCasd heaserdds 2eu<&kObyd &1820sk>ctd clu<@l2z1DNAL<213>.

@rtificial sequedge <220> <223> description of the

' artificial sequence: primer <400> 18 ttttttaagc
Arg Leut 5%@&&89%1“%% geat’ge bar tGétfc‘%i‘%t P¥o £ $WygEls Asg

65

Pro Pro Ser Lys Lys Lys Lys Lys
-85 .

<210> 15

<211> 39

<212> DNA

<213> artificial sequence

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

<400= 15
cgtatcgacy atgacgataa acacggtgaa ggtacctte ' 39

<210> 16

<211> 36

<212> DNA

<213> artificial sequence

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

. <400> 16
gtgtttateg tcatogtega tacgcgtcag tttegg ‘ 36

<210> 17

<211> 22

<212> DNA

<213> artificial sequence

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

<400> 17

tgagcggata acaatttcac ac 22

| <210> 18

<211> 41

-<212> DNA

<213> artificial sequence

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

<400> 18
ttttttaage ttgecggecge acgtgcatge tattatcact t ) 41
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<210> 19 <211> 50 <212> DNA <213> artificial

sequence <220> <223> description of the artificia

'sequence: priner <400> 19 ttttttgcgg ccgcacgtgce

atgctattat catttcgaag gcggagcacc 50 <210> 20 <211> 52

<212> DNA <213> artificial sequence <220> <223>

description of the artificial sequence: prinmer <400>
<210~ 38 ttttttgcgg ccgcacgtge atgctattat catacgcgaa '
<2737 dcggageac cg 52 <210> 21 <211> 40  <212> DNA <213>

[ I nce <220> <223> description of the

<213>% {llcgl glseég%t%nce primer <400> 21 ttttttaagc
<220>ttctattatt ‘tctgaaggta ttcctcaggg 40 Page 6

<223> description of the artificial seguence: primer

<4030> 19
ttttttgegg cocgcacgtge atgctattat catttecgaag gcggagcacc _ 50

<210> 20

<21i> 52

<212> DNA }
«213> artificial sequence

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

<400> 20
ttitttgegyg cegecacgtge atgectattat catacgcgaa ggcocggageac g 52

<210> 21

<211> 40

<212> DNA

<213> artificial sequence

. <220>

<223> descrlptlon of the artificial seguence: primer

- <400> 21

ttttttaage ttetattatt tctgaaggta ttcctcaggg _ 40
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