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Conpounds Field of invention The present invention
relates to a process for the reconbinant production

wofow/destred het erol ogous pol ypeptide of i Be@fa88806m00165
with a clearly defined honogeneous N-termnus in a

bacterial host cell, mhereﬂn‘lnltlally a fusion

pol ypepti de which conprises a derivative of the
autoprotease N'" of Pestivirus and the heterol ogous
pol ypeptide of interest is provided by expression in
a host cell. The heterol ogous pol ypeptide of interest
is produced in the host cell in formof cytoplasmc
i ncl usion bodies, WihgBnR Gorh ssol ated and treated
in such a way, that the desired eterologous

pol ypeptide is cleaved fromthe fusion pol ypeptide by

Field autoproteol ytic activity. Background of
' %ﬁwe{-\&g'gﬁn In the production of reconbi nant proteins

‘The prasemétievesiicng tiaten ta anprsmssﬂac I‘ﬁ}&aﬁecbhﬂm@ﬁﬂ)bl%a&,ﬂ@ﬁ of Y desired

t I I'l's
neter PR (RIPERILE) o HERHS! Wi o Bpahftdiheb dorpgerndaut eaminis in =
bactep@ithgphq:qlfu\gh@mindwﬁalb' %&csne dolypeitio WHinbnepemees s dafvative of the
autopﬁﬁé‘a%bml"e of E&‘sﬁvn@@ Rk &5 hét I ohﬁ&kﬁgtt&@ mé @E@ﬁ%ﬁ égg{nq){rded by

%ﬁ raceuti cal_proteins
expre R0 q:ggsgscegu'&m hetgrojpgoysy g@{ypapg(ﬂe pointeest dmprdueediid the host

cell zrsfequeaﬂcﬁoﬂairﬂk:ahéi%lcﬁﬁw&s! Richare m&mgéé@@'aﬂﬁltr%atemn such a
way tﬂﬁttH%g r?%r |on E’E exanpl e i n _humans,

» Phar ace St e Bﬁf%iseﬂo SRl dhcigpedifiom th@éuampqmepmfoy the
N autspm@lolytzcaacﬁtwlty ansported into the extracellular space.

A signal sequence is present in the precursor

protein for this purpose and cleavage of this signal
Backgreyudntinvenod ts in a clearly defined N-t er mi nus.

N- t
in the p%duéﬁc%ﬁ\?g%cing@%%? %ro? B E’ng{m tgcgqno%g %%wrsg%{s{qndg ag ?{g?qxgressuon
of hurpg prsotherggukppyetie Qtoitayrs iprpaciedalstels his sl difficiib®d)obtain a clearly
defineBNRGERY WG] IPLOLREAS 1@(?# Pw’(r?o%gﬁgoqxs ég]%?&an Jhis. gpajies in

opl asm of bacteri al exa
F’a“‘c‘@%’l ‘é’)fec?fﬁb'ﬂﬂféts%hwgﬁe&@@wﬁv&en@ wipmararmoemdcséquence in many
casespbogiei kS WY ad@siamib afed ahfhcﬁdﬁhuaéeﬁu%@nhhﬁxhﬂgi é’é‘cqjmng in

ten deposited as insoluble 1nclusion
huma%(%é’ﬁél?na de the cell. These | Bs have great

advantages in working up and purification of the

~ On nafﬁ%f%s(%rregmélgé Xa.ffppgg ddllbl{riléag{ge a'lt F? %rﬁfag%&ggféﬁ&eeig ?v%léhnare in
use fof dpranyass wall bge trmapaded it e eubatemie paddDA signal sequence is
preser% Q0RE Q:ile%gé& 5’81%’::%? 9936619893% E?\d cleavage of this signal sequence resulis
in a clearly defined N-terminus. For several reasons such homogeneous N-termini are not
always easy to produce, for example in bacterial cells.

For production on industrial scaie, many pharmaceutical proteins are produced in the
Cytoplasm of bacterial cells (for example Escherichia colf). In these host celis the
pharmaceutical proteins are accumulated in adequate quantities and are often deposited as
insoluble inclusion bodies (iBs) inside the cell. These iBs have great advantages in working
up and purification of the target protein. in addition, the protein expressed in the form of IBs
is protected from protease degradation by intracellular proteases.



-2 As used herein the term"inclusion bodies" shal

refer to aggregates containing heterol ogous

pol ypepti des present in the cytoplasm of transfornmed

waoosbs/aedshks. These appear as bright spots qugWuhagmmnﬁs

m croscope and can be reco¥ered by separation of the

cytopl asm However, producfion of IB materi al

requires in vitro refolding of the expressed protein.

This can in many cases be effected by nethods known

per se. Only in rare cases is export of the target

protein into the bacterial periplasmwith the aid of

a pro- or eukaryotic signal sequence suitable.

Because of the | ow transport capacity of the

r | S usua only. . )

As usga%t%ﬂ f?tle t&ﬁpﬂ{cﬁisgﬁ%@g@%g\ét Peﬁ%stp aagréaﬁ?ﬁ%? Icg%tg@fng heterologous
po!‘fpent@aa eresest b. thelowiopiesm ofHaristuemed ihabt cafis oPhexsenappear as bright

oo 35S S5 M 5 8

bacterial cytoplasmreducing conditions are
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er sequences formmature proteins is
can '@W%‘@é?%b%\aﬁ%ﬂt?d Wﬁﬁ?%ﬂ%’“ﬁ%ﬁ%l ns starts with a

met hi oni ne which is specified by the appropriate

onty e cmBeklR S of B R PO U R RO B oo aid of
pro- anfeukeryolic sigies sequdnce Suitdbia \Bedalye bmmeﬂ&t/ hia@@;bdie acity of the
bacteﬁé'f‘egﬁ&? H\ta!cﬂlg@? it(llayﬁgge%li? rﬁﬁﬁ%ﬁ?. Ct he vt%fy?smaff

intrinsic t P &Y
produgi e age depends essentially on tvvo par aneters

the nature of the followng amno acid, and 2. the

| ocation of the N-terminus in the t hr ee- di mensi onal
Howeygr, (g (bestefal evieplasnpidiffars comsidembly eirom nthe exdwaoeibwsr nspace of
eukary@es) [ G HifiBicnaed sy th@f«‘ lwﬂﬁlﬁ %&“&E&eﬁ&%ﬁdﬂlds%&é&mﬁg ddRditions are

ed is ser| nﬁé ci ne hi oni ne
pr OW};{]E‘HE A30d° WS Q’?f@ f‘N— Cfi%q\ffﬁgnlﬁ-&rrrgnaé)ﬁ?gg@geqqen@es fadorm mature
proteifihiscldeitkig. Synthleﬁie of laft cptoplasmia. prbfet{fsf&arf@lulww :ﬁ&h@mng Quhlch is

st 15, B8’ 585 0 P PGS B oot e Biomine

methigriing hseratam@r imi masy pptdios avldid ihrsthete it Beclegveotisi the msthionine
f e d

amin AL g%%ﬁl\?ﬁP% th% a/{ OM;I %ﬁ%@{c tgﬁ%%?sg_l 2 & g‘igncy of

the clegvage dgeends %ﬁ%ﬁ'@m Ofat\wpa%rametms 21. théy eamreafv'age‘aiiwmg amino

acid, 4 2lihe IgeofR é?ttﬁe Nlt%ﬂ'ﬁ%slrfﬁ l{ﬁ"% tsi%r%-dlﬁ}eﬂgﬁnai structure of the protein.

nconsi der abl e P
The "gp‘PES?'B?’r{"?"B'OF"F% PR eiﬁﬂé‘ﬁffye‘?ﬁ %tad wgee fhe bgvinaiEmino acid i serine,
alanin@ O@ﬁfﬂel Worﬁ’r@r oAVEBRD B AR P e N-%rﬁmté id &mggé@ggnﬁdtt"ﬂldden
ms:deglﬁ ¢ ZI at tf?' f l om t he nat gr al guence |Is, howeve
RO dbing frlipwingsafing 26k ds peliiRied MReisPapicyian atbarged one
(gtutarhlceapxﬁn'&épyrt@f‘mﬁ dysirfe rapgihinég Yo MOHRONGetninds0k 18238 Ride the
protein, in most cases cleavage of the N-terminal methionine does not oceur.

guaniities of

Even if an amino acid that promotes cleavage is present at position 2, the cleavage is rarely
complete. It is usual for a not inconsiderable proportion (1-50%) of the target protein to
remain unaffected by the MAP.



i nduction of antibody formation) and pharmacol ogi ca
(half-Iife, pharmacokinetics) properties. For these
reasons, it is necessary in nost cases to produce a
woOadodh gvidentical product (honpgeneous and Wetrh@Ydosnoo1es
foreign amno acids at the N-termnus). In the case
of cytoplasmc expressioﬁ?'the remedy here in nost
cases is to fuse a cl eavage sequence (leader) for a
speci fic endopepti dase (for exanple factor Xa,
ent er oki nase, KEX endopepti dases, |gA protease) or
am nopepti dase (for exanple dipeptidyl
am nopeptidase) to the N-term nus of the target

This jpriwireigeneityineietiation Fiom fﬂﬁhfa‘iurainseﬁﬂdhéé @n%wéfe?ﬂ.maccaeptable in

manyn (;%\?7\%35 é? raé‘si%g-ﬁ%% gag%c@ﬁc{?gp VW Wr{l ggrﬁnt W%q%glogglal {(for example

inductioref petitady éorofhticgsing phatnaatoglckBthalf-lifeNplaaethddkBtics) Broperties.

en e n pgeny, cas
For t@%%er gor%'é’nggs \?\{etc% %PI E‘v @%scgﬂ‘p é?Léc\?e%ﬂa%e igenijapk product
(homegenepusi 8Gd byithoke Toreiane rméneg @eids eat teudHerminus). In the case of

cytopl@@r'nlé%?és@ﬁ@ﬁ fFa@'T'EHeay g%ret use?jt[ {i’e&%&’t§ﬁ ﬁ;s’é‘ra ci%gvaige sequence

Pestivirus are peci espec
(leadef), Jor, & oResiie ag%dqnpptfc@ﬁe Déiat | axample dastory sXeg| e:ate@smesa KEX

endopdp@ddses, igA d@ﬁé&@ for @mifbpe ?ﬁc&%&' (6r @ﬁérﬁﬁl@dﬁ%@i taﬁunugep‘hc.fase)

Iea3|n tide of interest wt
to toe feeifintihe d il Koweygt, [ Bgke: sbPdiianal sisp necessary
duringa drther tworldfig NS, ti@@rsob@lneﬂd&mdsirébnv lﬁréééssnh% of the protein, with

0 e uf f.ers
oxperfiific)df Su S SnaRREE: Bty St mPsnied By tere /mgny cases
interfesendewgihen evgrotopmmiste ipdesntidned! tay efading b the dedder $ddsence.
Pestiviruses are small envel oped viruses with a
. genone which acts directly as nRNA and is 12.3 kb in
Fusiog ipelypeniides eampridinacihetawionioteate WEne Prstidtstare aspscially useful in

this résf @&S‘Fﬁé B@cgprbﬂaaEQ ‘N"‘Q)b? @BEM aflidys cletaﬁé%e meafﬁﬁcu’x Bartner at a
5 a single polyprotein wh

SR SR S g L MRl R —

additidry tvé aatbpraRdiyly achity uf RF° QarObSRE6Sd iR WAredBP HbpilZion of special
Pesti.viruses conprise

tur r.otei t he
outtrg ] feCi® Gaioeries Bt iafest ey (e Ahssioavagy of fusion
polypgriidesithat ardiesmassedin iBss) and BVDV (bovi ne viral
diarrhoea virus). NP is an autoprotease with a
l ength of 168 ami no acids and an apparent M of about
Pestivirgsescame ginall enveipped virusas withea génosrie ynict aéte directiy be mRNA and is
12.3 KBGh ¥P6 Qﬁc?f WHni gtfu&'wYél gdéﬁ?? ?&ﬁ‘é&?ﬁ{% fiFed | n the cytoplasm. This

autoproteo ytIC eava
takes plaee Etka fsmaf greinale polgrotein \shrem eeropiises aaemasmocp) e acids and

hichaf brék ridb‘a\mlbw{b Wiana
Sys168. - 4- Use’aofdpt%{gs%g?wﬁlrééf'%agggﬂ%bﬂz bibre proteins.

aut oprot ease NP' of Pestivirus for production of
Pestiiredesr cinagies Sthe Rsibyipedtisi d8FVOkliabitR! Kle T8%r Rifud) B CEorder

ivat i of ,aut oproteol ytic functi'on of

dtseaﬁﬁggrﬂg)rﬁr\?ﬁlw &8"‘%&5 ﬁiﬁ"ﬁ'f"ﬁa &ﬁisi to specific

renat urazi ng conditi _ons These conditions that allow
NPT %{b vage [ fNPlnwtoa

S5 BRI o B 18 Vo el ] e e o avou
20, GOO {in vivo). It is the first protein in the polyprotein of Pestiviruses and undergoes
autoproteolytic cleavage from the following nucleocapsid protein C. This cleavage takes
place after the last amino acid in the sequence of NP®, Cys168.



are necessary or desirable in sone settings for

production of heterol ogous pol ypeptides of interest.

As an exanple of such interactions certain

bi o-specific affinities as e.gy _selective

pepti de-protein affinity can be nanmed. Al so, due to

ot her requirenents of paraneters, certain processes

do not permt to create the favourabl e renaturazing
conditions for NP and as a result NP can not be

Uss el thnéthk@Sﬁo@fL@meﬁmsprofﬂaeé ePBbEPEdtRIrOaiod paddugtion of heterologous

curring, NP of stiv ru nswt I fo . o
PORE I ER DL TSk iiec et o8, anteatgy S donsSfeotic function of
NAR G fuidio is USRS ceptithRy oﬁ?ﬁb aipacifionelidtirazing céaditicrtl. Mpleye conditions that

ed for ,E’est Vi rus

Al i eieagh aehvty o Ner oty gretRRlied far B gener interactions which
a6d hecisea9 ) desiralid i sorlé gbiEingsy/ foelpariuafion pbhatmpjgbdse poiyg}ept;cfes of

F&? 8%{%%%}(66@5}%@&%}1{% Hﬁéragtioqmlcgﬁalgeqn%\ﬁp?%fe c %ga s as e. g. selective
p@@ﬂiﬂel-gﬂ‘aieﬁrﬂ ﬁﬁmfty new Pé oEuRdl Gspraiezets ethar $a@az‘rmments of parameters,

C%%%E p?%tﬁg%eﬁspc[ g&g}qjﬁt C(!;{g%%r 3 %{va@éleﬁ%%hé@mg%@%dztlons for NP and
a8 ratremad IW’ mm be m@e@iﬂ mes@b@aseseN TirefBesIne \Haturslly occurring N of
# have a sol ubi | i

PERp T be IS o Frs oo dh S e Bl ao YRSy B interest and for

udsldintiérogertaliesehdttRdink v At dor@iRgly Wed aeéwfanansm'?'fgbwpé@wmt with improved
to have |r%roved au oprgt eol t| c_act VJt

PRFEBISi Wity W OFgisl jon&n IS?Vzigﬁe Fign tto o!)tam higher yields of
pdiyﬁ@ﬁt@%%‘f@nt@mst rmqum &ﬁd@fteczﬁ-:sab 1& @ ubd NP P @duicéi eivgefof conditions,

erol des of interest with honbgenous
R e B leRaEd TOURPLHRABEE 08 of | he
derl vatives of autoprotease NP 0 of Pestivirus, also
t|cL)art of the present disclosure. In a first aspect,

8% s provided the derivative of an autoprotease
NPf O of cl assi cal swne fever virus (CSFV), wherein

ast on tel ne resi due. of the naturall . L
Vil e ten  aRgSUG G NOegn JBNNR Rkt Frigii dtivatives of the
ngﬁ@éﬂ? mnﬁiﬂgtém@omfea@wm SRAHang, Ghad, hawe anepdragieshd enhanced

resi dugﬁr In a eco d as

Py AP daee ot & APeTHENFE e RULANE. B SRAILeT Girse corvatives

v@zfe surphsth@y Qibmwaamilm@@wdl mmeﬁteomcemsﬁy in vitro.
cultivatjon of ?qb{a terial host

AiiaeD Wdhint ok Bioeer SF e WP ARy ot GRPOUE gyocess for the
pydtivetorc offitésRGoas ﬁd@b@t@e@@f thteredtaaiil iMberbus slo@esini is provided,

for a fusion ide, the fusjon tide
e fekes S8 Babd DERaR s o inotilegne RPC 8 Phgelifus, aiso part of the
pReshi dsdiosuir@s defined above, and a second pol ypeptide

which is connected to the first pol ypeptide at the
C-termnus of the first polypeptide in a manner

i uChst dshatt, tHeee Begrotided they papbticteol an aatppidteasefNaif Rassical swine
fg\}e?a\)/u%csj Eéé’l{{})t hehgrgiﬁl gtn lé)a%l yd[r)lgpafs(ge%ne residue of the naturally occuring
autoprotease NP of CSFV selected from the group consisting of C112, C134 and C138, is

replaced by a glutamic acid residue.

In a second aspect, there is provided a process for the recombinant production of a

heterologous polypeptide of interest, comprising, (i) cultivation of a bacterial host cell which



by the autoproteolytic activity of the first

pol ypepti de, said second pol ypeptide being a

het er ol ogous pol ypepti de, wherein cultivation occurs

under conditions which cause_,gxpression of the

fusi on pol ypeptide and formati on of correspondi ng

cytoplasmc inclusion bodies, (ii) isolation of the

i nclusi on bodies fromthe host cell, (iii)

solubilization of the isolated inclusion bodies,

|s( transforfdokitrosn @&prasmo@ vettenwlich Cofrpissig ueleid B€&d molecule which

t erol ogous I nt res fromthe fusjon .
cBGrS (ot Eon RV PPBIS. SIF i BTVRERNSE, [€RPEANG & Cevative of an
- alipRItedseg NS op@lew@mbl @hedefnemtaads\@standl a se@oﬁchlplbﬁjtpeptlde which is

ere is provi use O derivati
BRSERA 1o Bt Bt SrieVCE Rl ph TBbGRRaptde in a manner
sDttQQﬁﬁ&h@@é@UndIMpbptldth c&@ﬁlﬂéd)f 86ipg Weavbe frahl #@ fusion polypeptide
tion The ure relat$

bﬁrg 0 %tfaol@nilﬁ5 Etéygse ttﬁgﬁstpp%m?@{qjeonsaé sgconda polypeptide being a

hBersl6gduey @U@p@mwp@mer@iﬁ eliltivaiibrr 6sdurs cmm@r | édrﬂﬂlob‘s )which cause
cRPEREYO P o AN s TaTmaHEE 2 PR ing cytoplasmic incusion
b@@l@@f {i$ ¢§ola&|oﬁ Ustl B nélgsioh satiee Litain Whé eBsiC e€le Siiif @bluBilization of the

ol INeRRPTE OGRSV DB-P 41, 2HROpEBY b Sl oKpas gf the heterologous

pB@ﬁé;bthbrblﬁmt%w @b &le f@aet polpeptiRles tidney)rieslatisie obfthe cleaved

the naturall n ut oprotease N' of Pestivirus
heterolagnus Ao p%?’d%a‘# tﬂ%lstaam no acid residue, and a

second polypept|de whi ch is connected to the

derivative e C-term nus of the derivative |n .

IR AHET a5 the(%ﬁtpf?ﬂéef@@dﬁﬁ 6 814ruRUP 46 o ioialses NP of CSFV

a8idefitdddbovk @y ebcksoatdoifing 165the Be@dldyaeppéti de by the

autoproteolytic activity of the derivative, and the

second pol ypepti de bei ng a heterol ogous pol ypepti de,

Dafpsiledd des@btionat i on occurs under conditions which

cause expression of the fusion pol ypeptide and

formati on of correspondi ng cytoplasm c inclusion

Th@dbﬁé%en’i( idils):loisﬁl@l a¢lhes of 4 heotats! usi o2 heetingtsindrtOproduction of a
e host |||%ssolublllzat|on of the isol ated

hFWé‘P‘ﬁ%‘?"@rPOB@BPt&e of (MGt SAMREPBH of aut oproteol ytic

(i leaiBvaan d¥fa batter®hostiodeagmich RBokra3aPhed avifhr iekdiession vector which
fusion polypeptide, and | (v) isolation of the

cl eaved het erol ogous pol ypeptide. A preferred

aut oprot ease N' of pestivirus fromwhich a derivative
according to the present disclosure is derived, is

t he aut oprotease N2f of CSFV,, having the follow ng

am no acid sequence:



SEQ I D NO 1:
(1) - MELNHFELL YKTSKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKLPH
DRGRCGDI RTT
L RDL PRKGDCRSGNHL GPVSA Y1 KPGPVYYQDYTGPVYHRAPLEFFDEAQFC
EVTKRI GR  VTGSDGKLYH | YVCVDG Cl LLKLAKRGTPRTLKW
RNFTNCPLW VTSC- (168) Wthih the present disclosure
t he above sequence is nutated in order to generate
fusion polypeptides with inproved properties, the
fusion pol ypeptides conprising a derivative of an
aut oprot ease Wof Pesttvirus, wherein at |east one
cysteine residue of the naturally occuring

compéistisOpr mickis acitil mcfecﬁeswmm rco8es Sorr epiuaeneobdlgpepmét hﬁé fusion

poiypfiial FoBiiding, & Hsfiisive 3 En BicpERE 192, S MERbuE: witiefi bt teast
one cysteine residue of te, natirally edeerirpemdomtoteedey N ptfi Rbstivims is replaced by
eno 68 8 [pHE1D o A BB R BT Bbl B
at ﬂﬂ%éﬁrmmw oéthegianwhy%mmapmrﬁydptmai éhepesicnnd polypeptide is capable
of beihﬁtc@a&adqw aweprai;.w serwéiﬁde By uﬁcm;%teayab aénﬁg, P55 §étvative,

disclosure relates to such erlvatlves
and the,SBFRA | RPYBERIsEr baip Rbetergipogisskalprpiids; vmﬁreem ciffivation ocours

under $6liitloRs WD cRGRS Sxitbsdidie op thS Gidiord |p‘é@b$§idé €arkS formation of
fusion protein

coneiPé’Pﬁ %Fﬁ%@gﬁ?@cwﬁp’t‘%@eﬁ 'he invention in the sense
(ii) isdidtiat: othe}ncalsmmadibsﬁﬁmtthnehosﬁ geli,on protein used within

tion of heterol ogous
(i) sollﬁbei/; N O%}e S%?%Wciu g?ﬁ%%ent di scl osure al so
(iv) mducmresf autupra’seommeevaged:fMheblmgouewmemueﬁmsﬂmefusm
POiYPk@l %t to derivatives of. the naturally occurring
estivirus, which have reduced tendency to

~ {v) iscigfign o e sleayed heterologeugpabsentidedi scl osure such

derivatives of the naturally occurring NPf of

Pestivirus are preferred, wherein the nunber of
A prejsyied guispraiease die ©F pestivises Eem Whighiaderivelie gseersingtio the present
disc io@b=5=0=lsQ:%f':'if§d denky atdopesiee NiTeonatryahhying aed fotbRigNEnino acid

CSFV are particularly preferred. Accordingly the

, Seq‘-*’ib'?césent di sclosure relates to a derivative of an

aut oprotease NPf0O of CSFV, wherein at |east one
SEQfé'@bel' ne residue of the naturally occuring-

fotease NP of CSFV is replaced by another
{1 )-MﬁhNHEWWWMWM&B%FS@E&EW&KW@BGEGDIRW

LRDLPﬁI@Eﬁ:gRS m&&ﬂ/\?‘&g}ﬁ oﬁ%
descr | égNﬁlbove erein Y? usi on pﬁl' ypep QdFCEVTKRIGR
WGW&W&C\ADGQM%AKR@TBRWMBENW%%SWﬁﬂe)f
CSFV, wherein at |east one cysteine residue of the

turall uring autoprotease NPWo FV is ,
Wzthar; @’m axi’eéa%beg LS ahRvSoSeLencs gsslnat@@ in orger to generate fusion
polypeptides with improved properties, the fusion polypeptides comprising a derivative of an
autoprotease N*° of Pestivirus, wherein at least one cysteine residue of the naturally

oceuring autoprotease N™° of Pestivirus is replaced by another amino acid residue, and a
second polypeptide, which is connected to said derivative at its C-ierminus in a2 manner
such, that the second polypeptide is capable of being cleaved from the fusion polypeptide by
the autoproteolytic aciivity of the autoprotease derivative, said sscond polypeptide being a
heterologous polypeptide.



Preferably the present disclosure relates to a

derivative of an autoprotease NP of CSFV, wherein

at | east one cysteine residue of the naturally

occuring autoprotease NP 0 of ESFV selected fromthe

group consisting of Cl12, C134 and C138, is replaced

by another am no acid residue. Thus in another

enbodi ment the present disclosure preferably rel ates

to a process as described above, wherein the fusion
Apairgipgyt ihdepregamp disslesura rdiatds/tatsugl defivaiimesof ermatwateoccurring NP°

. ) vV : \ . _ ’
oot sfisnaze sed WIHFbibcBte bIRSbieRRR SARSEII pterginal part of the
fusSBR\protelrl. dbe elgrivatyes vrepart oliivedovestion imifje seneLtha they are part of the
4 o ; : . _ _

s B (v EPHEEET (P ng pRIOBLANR of ABRB0B Froteins, to which
tregrreseat diselosfireasoaetatas: ot ease NP' of CSFV, wherein at

| east one cysteine residue of the naturally occuring

aut oprot ease NP' of CSFV selected from the group
IrcamdihartanmppdaherCiie pred34lisnhpuCL EBted © dasiyhiaee df e maturally occurring

b ' ' ' ' enbodi nent

N ELAMELE o BTediB iiih) B AR, T es o a

process as described above, wherein the fusion .

[ Y, a i

B RSP SRErE RReR AR bR Rt Py L GRRG YT 8P pestvirus are
pafertdte wheatain tielnpmiec of ¢ystpirmutesidues sasduceNQLD of CSFV,

selected fromthe group consisting of C112, 0134 and

0138, is replaced by a glutamc acid residue.
Vit hier pessntrdisniesurs dgiivatives oofatree ristusallyv ecaofringh&™° of CSFV are

NP of CSFV conprising the follow ng

p%%&%%%’g@i%?gegwence: SEQ I D NO 2:

(1) - MELNHFELL YKTSKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKLPH

AR PRt CIS0IaRY"e RIS AR A ALIGPRsR5EN™ of CSFV,

WHSTEKRRGRast\NESHSKINeHIeYNEY DCE e X LaKRGRRRNY Kufcprotease NP° of CSFV is

- (16 i n anot her enbodi nent the

ré@g@é%@gﬂ%ﬁé@&ﬂhﬁ%@@g with further preference to

a process as described above, wherein the fusion

ept.i i . .

THE: 47 Bles 8 SRERYS iRpdplfs i Hhiotr BniRliment 1o 2 prggess as described
aboveSE@ON NDe ZusiSo Ipehyickplide ofmpiees dedevieativeey ars autoprotease NP of
C%%t\fe epegrq a ﬂaatsr'g é %két&p@ r}%m&@@é/ of éfeet r%tua%ﬁbgg&fﬁﬁg aautoprotease NP of

Soneentrat 8d ot utT oh of -t he respective
Cé&M iv aeplaedi gy avethter fmirgeatid tasaiuepel | et di ssol ved and

applied to SDS gel -el ectrophoresis. A part of the

supernatant is ‘
Preferably the present disclosure relates to a derivative of an autoprotease NP of CSFV,

wherein at least one cysteine residue of the naturally occuring autoprotease N of CSFV
selected from the group consisting of C112, C134 and C138, is replaced by ancther amino
acid residue.

Thus in another embodiment the present disclosure preferably relates to a process as
described above, wherein the fusion polypeptide comprises a derivative of an autoproteasse
NP of



conbi ned with probe buffer and applied to SDS

gel -el ectrophoresis. After el ectrophoresis the bands
are stained with coonassi e blue, quantified by
densitonmetry with an -8- Al phab gi Doc' m system and
the anmount of precipitated material is calcul ated..
For experinental details7see exanple 2. lonic
strength of the buffer is often limting to certain
production processes. Therefore the present
invention relates In a further aspect to derivatives
of the naturally occurring NP of Pestivirus, which
have a nore neutral pi than the naturally occurring

CSFV. ofpere o et gfe ip'e.rﬁiuenﬁfr 0 Slily hEo PR Rhipbritedte v or
CSFV, palbgtpe ibindise groubeonsisiing oS HLL, @sseams@ Msisfrepladdd| by & another

i,9f the second pol ypeptide (the polypeptide of
amino éé?tfrgrggg? For exanple, the NP1O of Pestivirus noiety

of the fusi on pol ypeptide may have a pi of from5.5

Even fﬁrﬁieﬁprgéferﬁ?tﬁ %:%A % 4 HOaBedol %t%s‘é%pd' SY-'V wherein at

sent di sclosure, referenc
least opg %@fﬁlﬂeo'ead!éﬁeaﬂ ey nateally pceuRing auioéﬁiegﬁ% h’s eofNg3f/ %ﬂlected from

the gm@é@rﬁs:éﬁﬁ& bebTy2l B18408hd C938, irebBSed Y %ﬁgm:ﬂoqfesﬁhe

'east one cysteine residue as descri above
.l east one basic anmino acid residue is replaced by an
Thus iregnadner erﬂmdnner&cthejpneeemtomsa:!osﬁmmcra*prafeo&ﬁmerelates {o a process as

descritp BRI el e laoF BouPtel s R e st bR i A ptprotease
NP® of \UBEVE wWheiciteatl ibesst @he ROSt¥IPE phsidle @f&f’@haiﬁ%ﬁy acdl@ihg atdprfcase -

N ot Bge ool R HE o1t o B Chva CA Y B oo, P intad by

glutainesacidiessidisdoed above, at | east one basic am no acid
residue is replaced by an acidic am no acid residue.
Further preference is given to a derlvatlve of an

FurthenprsispensedngiveriNie a dérvatira/of thi autsiprotdase NIt di €56V comptising the

fcliomn{c?eﬁ'l'nﬂ‘c? Egg% Rt | east one cysteine residue as
escri be

ove furthernore, at |east one of the
foll owi ng ami no acids are exchanged: HE, K16, N35,
sEq RR® 2 B4, R57, L143, K145 and R150. A preferred

ormefRFREL Gro P M RS T o s BrnReSomr
LRDLRRKGDCIRSGNELGRYSGIYIKP G B YYD TGRYVRRAPLERRDEAGEREVTKRIGR
vrasgeR SR Bhel (i A ed PR ERWirRE Eon S o' e

enbodi ment the present disclosure rel ates mﬁth
ess as  des above

reference to ribed
Thus i a0l SHBORET e irie St B lRe0 RO BEh dudisr erénge to a
proces®fas atescibdoaiRt eWRerein the fusion polypeptide comprises a derivative of an

autoprotease NP of CSFV having a sequence according to SEQ ID NO 2.

Soiubiiity of the derivatives is determined in the foliowing way;

After 72 hours a concentrated solution of the respective N™ derivative is centrifuged, the
peliet dissolved and appiied to SDS gei-electropharesis. A part of the supernatant is
combined with probe buffer and applied to SBS gel-elecirophoresis. After slectrophoresis
the bands are stained with coomassie biue, quaniified by densitomeiry with an



-9- N' of CSFV, wherein in addition to the

repl acenent of at | east one cysteine residue as
descri bed above, the foll owi ng am no acids are
exchanged: arginine (R) 53 with glutamic acid (E),
glycine (G 54 with aspartic acid (D), arginine (R
57 with glutamc acid (E)s8and leucine (L) 143 with
glutanmine (Q. in another preferred enbodi nent of the
present disclosure a derivative of the autoprotease
NP of CSFV conprises the follow ng amno acid
sequence: SEQ I D NO 3:

(1) - MELNHFELL YKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPH

DR ETT _ L
AphapREDEr ER PEGRE Ao B AR R Pt For
experibeitdRidils o6& @8RGKE YHI YVEVDGE! LLKQAKRGTPRTLKW
| RNFTNCPLWTSC- (168). Thus i n anot her enbodi nent the
present disclosure also relates to a process as .
lonic sitengini dtble Suberds ofime livviing tth ceftain iprdugtionyprepaseee Therefore the

prese@w Lc?’r? foidtedIBY & YV Sepilct %nderﬁﬂﬁ@@ ro@ti‘%atl%gur%@ od&tlmng NP of

aving a Sequence accordin NS
Pestivifug, Wittt have cempsdnaviak P than é@w“m%nﬂagb% ofr %?séw'&s Itis

prefert'éa @ AlRpt YR pVer Bk N*?eofrwéswajsl MoieQCsF Uhsé wsmanl\ﬁbnypébu@e to be

tivirus dditi o uce
exprosseR 5 PP 7S R P 074, ol BF 35S 59O ACNEEPE! (H. Blvpeptide of
interest IFabekdriple, the NED bDRestitlinisombidly ol dfteLiuaibh polgsetitie nag have a pl

Pes ir ubility is determ ned as
.offroragéolio gb%‘&s%?‘fa}%¥mﬂt:€sc%°§ﬁbfgl y the present disclosure
relates to a derivative of an autoprotease NP of
Accor@ﬁgig WHRBTBE Rredeit adiokin@D filrthet RREEREAGENBIN 1PF aaihvai’z\;e of an
e one cystei ne residue as described above, ,
autoptotese N5Ti ef I03Vo phetsircin addition s the replstatuant obat leﬁt a:oe dysteine
res;du@yasadéaxﬁse%niﬂg Sot Wi b Basid Bhinol dlcPRGHIE s £BBOM BPAN acidic
esent disclosure also relates to a process
amm%@ﬁ:ﬁeﬁ'ﬁéﬂ above, wherein the fusion polypeptide
conprises a derivative of an autoprotease NP of
wher ddi t t.o .the rep|lacenent of at
Ths [RoaRéingnemEydmeh g sl E9utc e SERIBCETR BT pifrerence to
proceése% desunibed i op hetareinahe Mosiac pdlypesidd wenmpsisese ploacieative of an

autoprlezis NP i SRV iherid oy By tne SRt 8t BBt ysteine

residublRisGeatrikstRbove Wade &t onke rbzaiddirhino aciiaesibge seppaceientn acidic

. of .de\t l east one cysteine residue as descri bed above
amino acid residue.

Further preference is given to a derivative of an aufoprotease N of CSFV, wherein in
addition to the replacement of at least one cysteine residue as described above,
furthermore, at least one of the following amino acids are exchanged: HB5, K16, N35, R53,
G54, R57, L143, K145 and R150. A preferred example is a derivative wherein the following
amino acids are exchanged: arginine (R} 53 with giutamic acid (E), glycine (G) 54 with
aspariic acid (D), arginine {R) 57 with glutamic acid (E), and leucine (L) 143 with giutamine
(Q).

Thus in another‘embodimeni the present disclosure relates with further preference to a
process as described above, wherein the fusion polypeptide comprises a derivative of an

autoprotease



furthernore at | east one of the follow ng am no acids

are replaced: V24, A27, L32, Gb4, L75, A109, Vil4,

V121, L143, 1155 and F158. A preferred exanple is a

derivative wherein the followng amno acids are

exchanged by threonine (T): alanine (A 109, valine
114, isoleucine (1) 15 and phenyl al ani ne

(F)158. Thus in another enbodi nent the present

di sclosure relates preferably to a process as

descri bed above, wherein the fusion polypeptide

conprises a derivative of an autoprotease Np of

CSFV, wherein in addition to the replacenent of at

| east one cystei ne residue as descri bed above, the

N of GSFYwhereiann rddiiion de the replassmenteef ajyieash oae mysteing T?Sldue as

descriﬁé@ﬁbtﬂ}i {r\‘é) folldhing %ﬁliﬁwgmé@ areléaﬂ:hadgiﬁl %Hfﬂ@ee(hﬁ)]f)é‘u %Iutamlc
en rese

al ani ne
acid (Eh\%ﬁmﬁd ) Rfyveth %ﬁpért@rac@d@eawm Vé%fmfeﬁlrslufamfc acid {E), and
leucind ()RS Q46 aRfaniiE (@ CSFV, conprises the follow ng

am no aci sequence: SEQ I D NO 4.

(1) - MELNHFELL YKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPH

in andiREREERRET embodiment of the present disclosure a derivative of the autoprotease

N o R T (ORI EVUEUBCED TORARRGTPRTLKW

TRNTTNCPLW VTSC(168) Thus in anot her enbodi nent the
sEQ B I§§ 9Nt di scl osure nore preferably relates to a
process as described above, wherein the fusion

( )~MMWNSK@WGEE§VXDE§6W&FWBSEVHQQSEQKW@%@EQBIETT

LRDLHRK@bc%Ea\M@#msmW w@@é@q@w%kmsa
ven nore preferred wthin the present disclosure
VTGSD&@Y&%WEAQQ@&U&@A&HGJ&% BRBHRNEENGREVSY 53C 185

wherein in addition to the replacenment of at Ieast
one cysteine residuye as desc g ve. the
Thus frolanetiien ¢raadiiec s PHAFE! shisivetiec A REFIS%I1Qrft fEocess as
descrlée% él:%%fz Wéré!ﬁFéﬁ@15fgét%n tpﬁ@@é;ﬁldiél Bémpligesl @b cﬁﬁdati(v;) of an
henyl al ani n reoni ne
autoppant (1”8l GEEHNavina e eycs aiepinado iR BNR n
aspartic acid (D), arginine (R 57 with glutamc acid

E d | L) 143 th
In et nblbRe PeRBB I PE R ek e Bt o i PE L haturally

occurfERPBY § FGRfiekainent Shdvs Br ERPDA t8She ﬁducd@%@gtelgeﬁbn and

above, wherein the fusion pot tide c ses. a prog
more wrRTay il annaraP LR G B AL OIS CaIY SRRt 2
Pes-{;vh-as addition to the replacenent of at |east one

cysteine residue as described above the follow ng
am no aci ds have been exchanged: al anine (A) 109,

lid (,I\)(l)7 114 H e (1) 155 and phenyl al ani ne
Solub)iR! it BEtefnfihed Ad Aesdribet Gela pheny

Ig) 158 by threonine (T); arginine (R) 53 with

. Accordingly the present disclosure relates to a derivative of an aufoprotease NP® of
CSFV, wherein, in addition to the replacement of at least one cysteine residue as
described above, at least one hydrophobic amino acid residue is replaced by a hydrophilic

residue.

Thus in another embodiment the present disclosure aiso relates to a process as
descrived above, wherein the fusion polypeptide comprises a derivative of. an
autoprotease NP® of CSFV, wherein in addition to the replacement of at least one cysteine
residue as described above, at least one hydrophobic amino acid residue is replaced by a

hydrophiiic residue.



glutamc acid (E), glycine (G 54 wth aspartic acid
(D), arginine (R 57 with glutamc acid (E), and
| eucine (L) 143 with glutamne (Q. Mst preferably
the derivative of an autoprotease Npl of CSFV
according to the present invention conprises the
follow ng am no acid sequthee: SEQ I D NO 5:
(1) - MELNHFELL YKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPH
DRGEDDI ETT
L RDL PRKGDCRSGNHL GPVSA Y1 KPGPVYYQDYTGPVYHRAPLEFFDETQFE
ETTKRI GRV  TGSDGKLYHI YVEVDGEI LLKQAKRGTPRTLKW
, TRNUNCPLW VTSC- (168). Thus in another, nost preferred
Arept EniP, l.so |
Prefar%?&@?és ltegesﬁ:(?'?‘fs; abO\éle(‘CJ'Eg§q€%f(‘\al‘rgea‘?r‘;:“c‘l %ﬁtgérﬁge:%g%w of GSFV,
whereipdl yoain man@ cantademest of aldyast ane vystedie @sidue as described above

fuﬁherﬁ’:%‘eségéf%%gﬁ& r@gggg{:% %aéelélc%a re%ga%gf \ZZ eg&f ?_%9' @94, L75,

A109, ¥ibb WV 12dnt 1454157 ek Rt 5%iAs wletw@d expmblatie s dagvative wherein the
i r
foIIGW!ﬁd Qg@gﬁ a&gée gf'é‘ ExcHah %1 & ﬂ‘ﬂ'@or‘ﬂﬁe I?f)b %fa?lln%g@]l)ﬁ S108! %!@é % 114,

above, ereint sion ypept
ﬁ“‘QU%{BrT@é’é‘d@hwﬁlﬂmﬁ 8188 an aut oprotease NP of CSFV
having a sequence according to SEQ 1D NO 5,

Thué i@véqr}%h\%i{ %mbfgcﬂr%%ré t;(\ (y)rre]as a gglgﬁgw%rﬁ%ab%grg%%&ess as descnbed
above/ @Rdréitetle ibdith pelypefidé S&bmpffﬁfs éieiehmﬁre \tﬁ aﬂfa‘ﬁcfbrotaase NP of

a r ot e ch.is, ut ed in
osrv g B ERREID 10° fepacenein 0 8o, S vRBRe Bhote e described
above,pheshﬁbwlngl amiho scide o rapiaced bp tipaorine(T)t danipy 6HEI0B, valine (V)

114, :s%‘eﬁ&hg ifg{%s%%quﬁ%%[é@é F(‘bs)ﬁg' eAnoﬁjwel‘ %ﬂ]gthg meggntqﬁve%bon more

preferr(eﬁ )demwm@nmmmm&mm@mm@m@vﬁmmma acid

eque%GEDDI ETT
L RDLPRKGDCRSGNHLGPVSA Yl KPGPVYYQDYTGPVYHRAPLEFFDETQFE

ETTKRI GRV TGSDGKLYHI YVEVDGE | LLKQAKRGTPRTLKW
seO IHRSINCPLW VTSC- (168) . I n another preferred

e e e e Ty

LRDL PRKGDSREGHEL GRVEGGTY KRG A YO VTS VG FRPLES FDEEQFEEETKRIGRY

Teso R P A R G BB ey =

wherein in addition alanine (a) 28 is replaced with

Thus EH H{)tﬂﬁ?agmggéji%e%ahe a&ggénrt] ﬁlscf(J@re grb?g%fggbﬂjcr%%té@ tB% process as

I'nine ( Isre
descnmct #boye swhetendheg [ysion nqm@eghga cpmpriees @ tervative of an autoprotease

NPP. of%'gﬁmaﬂt‘ S\ Bnodccbrainy thBEBNDINo UL i 11 zed in the

process ccor Ing the above enbodi ment of the
_present disclosure forns al so part of the present

Even dxeprefeprzdatithin the present disclosure is a derivative of an autoprotease NP of

CSFV, wherein in addiiion to the replacement of at ieast one cysieine residue as deécribed
above the following amino acids have been exchanged: alanine {A) 108, valine (V) 114,
isoleucine (I) 155 and phenylalanine (F) 158 by threonine (T), arginine (R) 53 with giutamic
acid (E), givcine (G) 54 with aspartic acid (D), arginine (R) 57 with glutamic acid (E), -aﬁd
leucine (L) 143 with glutamine (Q).

Thus in another émbodiment the present disclosure relates even more preferably fo a

process as



conprises the followi ng am no acid sequence: SEQ ID
NO 33:
(1) - MELNHFELL YKTSKQKPVGVEEPVYDTEGRPLFGTPSEVHPQSTLKLPH
DRGEDDI ETT
- LRDLPRKGDCRFGNHLGPVSA YI KPGPVYYQDYTGEPVYHRAPLEFFDETQFE
ETTKRI GRV T
TGSDGKLYH YVEVDGEI LLKQAKF1€(13TPI—FFLKV\7I'RI\ISTNCPLV\Xfrsc- (168)
Preferably in the process .according to the present
di scl osure the derivative of an autoprotease NP of
CSFV with the sequence according to SEQID NO 32 is
used in fusion wth a protein that contains at |east
the three first am no acids of proinsulin, nore
describpd ebavealyhgreiniine fusinropageblide, compriséren detvativep obére salbbriptease
pro I I
N of \@SIF:\;/ rrb%?r%ﬁ Rhél?lr?aﬂ%H tlra gi?ensp%fatceﬂ%ﬁtf & %ﬁéé(sg\r’éﬂogrbg?teme residus as
describpd 8pgveine isliowing ﬁ%“rpraéldé F‘Pﬁb%ﬁ‘éﬁﬂ%d‘t aaninee(A) 188 egiine (V)
114, iséﬁeﬁéiﬂré)gt‘/ﬁ% lahd the@n dﬂﬁﬁmﬂé‘"{F)VﬁS&OEy #HecHileL PO bRMAHR: NE}DS3 with

has in addition to the replacement of at

glutamip @gidy (B RlyanpdGa; ffewitfiashattic afd s eiginsg(Rirdyvwith giitamic acid

(E), and Rashe Q)84Dwith §iotnghd @) ng ani no aci ds exchanged:
arginine (R} 53, glycine (G 54, arginine (R) 57,
threonine (T) 109, 114, 155, 158 and |l eucine (L) 143.

Most pRferbisly itied deleativeati ar subratdase NGtad pTSR\C as@rdify tothe present

ivens P e a8 bt A aflhndk °C °31 Teaet one

. cysteine residue as described above, the follow ng
SEQ Agbe acids are exchanged: arginine (R} 53 with

glutanmic acid (E ci ne ) 54 with ag,rpartlc acid
(1 MEQREEL X SHRKEY N TG R FASEVHPAE L& PHOR GEDDIETT
LRDLPW@&RMN@P\@@Mr@éw%ﬁéﬁvmﬁﬂe%f#md@mreﬁv
Ieumne: %514 3 wth Iutamne or as aralne

TGSDEL Y %K@"%‘BP RISEW X
Such preferred derivatives of an autoprot ease N of

CSFV which are utilized in the process according the
Thus iy gagthere Mssldirateredamberimpitdae plesent siscdnsyrealpe raletea fasa process

as de@&fﬂedofa\bcwee \Wﬁ&%?rmthed'fu%ﬁ-‘dno%fyﬁeﬂﬁg %Bmgﬁée%e 4 Nrivative of an

I'Tow ng am no aci d sequences:

autOpr?tﬁser\iE‘i’_ @_MWPWEPVW@QM_@@EW&QSTL KLPH
DRGEDDI ETT
L RDL PRKGDCRSGNHLGPVSG Y1 KPGPVYYQDYTGPVYHRAPL EFFDESQFE

In anoihesTRRlIGRrefeTRESBOREd NNy R/pIEEnt IdeSigsRETREERe K a process for the

o FRSTIR AR pOO . i P o

ccmprrmmrrgthe of an autoprotease N° of CSFV having a sequencs according to

SEQ. zlgg%gg%ﬁﬂg%%ﬂﬂ%@%@%%ﬁ&ﬁm@ﬂﬁéﬁ%%ﬁfE%%E(T and

threonine (T) 158 is replaced with serine (8).

The derivative of an autoprotease N*™ of CSFV which is utilized in the process according to
the above embodiment of the present disclosure forms also part of the present disclosure and

comprises the following amino acid sequence:

SEQ ID NO 32:



VTGSDCGKLYHI YVEVDCGEI LLKNAKRGTPRTLKWSRNSTNCPLW
VTSC-(168). SEQ I D 96:

(1) - MELNHFELL YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKLPH
DRCGEDDI ETT

L RDL PRKGDCRSGNHL GPVSG Y1 KPGPVYYQDYTGPVYHRAPLEFFDESQFE
ESTKRI GR  VTGSDGKLYH YVEVAWXEE LLKDAKRGTPRTLKW
SRNSTNCPLW VTSC- (168), SEQ ID 97:

(1) - MELNHFELL YKTSKQKPVGVI EEPVYDTAGRPL FGNPSEVHPQSTLKLPH
DRGEDDI ETT

LRDLPRKGDCRSGNHLGPVSA Y1 KPGPVYYQDYTGPVYHRAPL EFFDESQFE
ESTKRI GR  VTGSDGKLYHI YVEVDGEI LLKHAKRGTPRTLKW

b el 2 (s v A R SRR T

LRDLH?EEDDRBGNHLGPVSGIYIKPGPVYYQDWGPVWRAPL!:&-t-UETQFt:{: T TKRIGRY

TS e RN LR T e R

SRNSTNCPLW VTSC- (168). The derivatives of the
In and Vr;?rje*e)‘reBC&Hﬁéc?!H\%nf\'%Q $bsdrprilsditRsid |r&§!ésa:{|@0ﬁeprocess for the

are part resentdi scl osure

produmm of deteselogrsist P@ée'?ﬁ/é\s fereriped gPaye. y”'?%%'ﬂrtﬁ? ﬁ@s'ﬂlb polypeptide
compﬂ%c?scac":&énvé’tﬂ@ &' & LORLRiSsR NP balbisevt lﬁé\ﬂ@@%@@uence according to

I ciency of protein production. Refoldi gh :
SEQ.dBriQad2, whereie staddiian slanipri(a) 2h §dpRjacrdm 91‘“%‘8“0 acid (B), serine
- LAgidlRe O) 160MlichiaeB8 with @isgdine (H
) ﬂ Eg@?l‘é?ed Nitwb%%??tdswrr?eew)g ﬁg a?é?wlls’]ier git he nae? ur al with Risgaine ().
occurring NP woul d by dysf unctional. Therefore the

The o%%ét}(@to‘?san%gﬁﬁétgﬁge Rb@’&eCQF@ viHitnt i@ Bliigel O thegRodeze %E:cordmg the

ion conditions that do not allow for successf d
abovaisenwilinend ofidepesent diselgpriengmpalso e ?fetP?\Pé%%evnég“’e”t'O“ an

comp‘@@égﬁe%lgs r‘?gf%]mmg dednbsrein is particularly

erre e present disclosure, due to its
swtablllty for use in a particularly w de range of
SEQ N 3%n conditions. In a further enbodi nent the

1 wBL SR AR b 53 el PR SAaodil PloRopieTr

LRDIGeSCE D ERRG MKoTRY S NVAKPGRVYY QMGG AVYEIRAPOEEED EDOFEET TKRIGRY

, , to

TesRktYIRERERRL REg e PR TRCE RIS U 89
reconbi nant producti on of heterol ogous pol ypeptides
of interest according to the present disclosure, the

PrefdrbSlyOn B YRRRL4 %c@% it§ efe apibsaedisiosure ’{aboﬂawatwe of an
descri bed deri vati ve an autg]prot ease NP of

autonrgteng,N of S IGHY Wi B sRavene agoRiding e S5 DS 3248 H?@ in fusion
with & BEBISH ki cortaind) éﬂi@éﬁttﬁ@ kbé Grst Qs a@s of pronbSiin, more preferably

with Pﬂ%élﬁ%ﬁhlg%?usésgﬁ!)% ar@giy xﬂ? eﬁnn?arnrr%rolr?%hndl rlnggtl ngeftrggiy with
recombinant human proinsulin, for the produciion of proinsuiin.

It is preferred according to the present disciosure if the derivative of an autoprotease N°® of
CSFV has in addition to the replacement of at least one cysteine residue as described above
at least one of the following amino acids exchanged: arginine (R) 53, giycine (G) 54, arginine
(R) 57, threonine (T) 109, 114, 155, 158 and leucine (L) 143. Preferred derivatives of the
autoprotease NP of CSFV according to the present disciosure have in addition to the



condi tions which pronote refol ding. Thereby the
i nactive fusion pol ypeptide is refolded and thus
activated. In a particularly preferred enbodi nent,
the solubilizate is diluted with an
argi nine-containing buffer so that the fina
concentration of argining15§ up to 1.0 M preferably
0.4-0.6 M Alternatively, dilution is also possible
by dial ysing the solubilized inclusion bodies agai nst
an appropriate arginine-containing cleavage buffer.
WO 2006/ 113957 PCT/ AT2006/ 000165 -15 The tenperature
of the reaction solution for the cleavage is, for
exanpl e, between 0C and 30C. The tenperature can
replagsmentefaaillagsbene] QGisheCesilreay Bbafibechabave athé ifaliowing amino acids

1.0 i . - . i . N
e EBMfry (956 5B ) SV gt a0,
arginipg R)37awih dvipmiqasiq §)7thmonipngdT 108 fi & piS5a1%8 wittheerine (S) and
oo rant N ) e ' e
oS A 5 S ) SO e 6
histidilgout 5.5 MM The protein concentration in the

e Leaction sol ution during the.cl e.can be, for
Such g é?#*&ﬁé’f;"v%"“c RET '%ﬁgﬁﬁr}éo-"i%@%‘r" are {Heep ipteiprpcess
accord@ifd HRNLESAL! bdtﬁm&{tegf%@?tééeh??i@d&%fé%sf 5194 Bhrt of B present
. reaction solution can contain trrs; I'n a g
disclogisp aed cemplizmtheffolioning aminerpbid segpenags1. 5M during the
cl eavage. The tris/HCl concentration is preferably
SEQ Bejpreen 0.4M and 1.2M The reaction sol ution can
contalnY%%écerol in a concentration range of for

(1ML YBEBIRKR VCYEE PR TAGRPMEBNP B F HRREBILKL RHRRGEDDIETT
LRDLDWGWSG?@-TLW&?@?I@GPWY%YT@MHMI?E@E%@&E!%&ESW}GR
a range o a -

sol ution can contain EDTA in out
VTCSRGHA YHB VR GRIL [ KS ARG EPR - W BRNETNGPL WY TRE-(208)
O her buffer systens are al so possible in place of
rgi ni ne-containing and/or tris/HCl - containing
SEQ ers. In a particularly preferred enbodi nent, the

(1)-MBNHFELLVETSKQRPOGYERPI BTAGRPEFANPEECHE S BPB BHB RS EDDIETT

LROL Bk B R R B s SN HRARL G R S GRRES TKRIGR
VTGSDEKUYNIMYEVIHSE UL KR AKRETPRTIKWW BIRNEEN AR vl ofes)t he

het er ol ogous pol ypepti de whi ch has been cl eaved from
the fusion polypeptide is isolated in a nmanner known
SEQ ¥pad6: se. -16- I n another preferred enbodi nent of the

(1)-MENEHED vRESRORBYETEERUPHEALRBL PENBEL IR L 20 iR eEDDIETT
LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDY TGPVYHRAPLEFFDESQFEESTKRIGR
VTGSDGKLYHIYVEVDGEILLKDAKRGTPRTLKWSRNSTNCPLWVTSC-(168),

SEQ ID 97:

(1)-MELNHFELLYKT SKQKPVGVEEF’VYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDD! ETT
LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTKRIGR
VTGSDGKLYHIYVEVDGEILLKHAKRGTPRTLKWSRNSTNCPLWVTSC-(168).

SEQ ID 98:



cl eavage of the heterol ogous pol ypeptide is perforned
by binding the fusion polypeptide to an affinity
chromat ographi ¢ system wth its autoproteol ytic part
in an inactive form and subsequent application of a
refolding buffer. In particular, in a first step the
fusion polypeptide is beikhd to the chromatographic
system Binding is maintained while conditions are
changed such, that the autoproteolytic part of the
fusion polypeptide regains its activity. The
poi ypeptide of interest is cleaved and eluted while
t he autoproteolytic part of the fusion polypeptide
(1}'MErLﬁE?| W err ed e E|§’!'(F%r.l:=:nt W‘[‘?{Ry_ggﬁ EDDIETT
LRDL%@@B&@EHL&EV&GIYIKPG?WMQ@NEG?QWW&EF@@@FEE&TI@EGC

A e e T R e T L

autoproteolytic activity is induced by application of
refol ding buffer and thus refolding of the fusion

The depisetivee f theenatirelly osawrring IN"aof ¢SpiYedeseikag /kayediitighere part of
the pregfentEg?Pergs ®abe ?‘hﬁr‘b&@f Pfo%ertiregfo%r"thg %attﬁal@%g%%ﬁc‘b bf CSFV

er wth ng conposition
and argChemfose diviiahle Hosyhanes eﬁ%egpg/@émtem rznﬁmcmmARem@imavpf the

der:vat@g TdQchE) c?/ TnEthfsJ dasdi’z#u?e fan @és;nH&%éi i %r%' I at\rh g%%%%itsons

ave e meani ngs descri bed be
eg. untder lewveh danie sirenglis iy S natdeal oFcuring Nér%woutﬁeiamdy%ﬁuncttonai
Theref&@'tp(é)g@tli\}age% d%pﬁ ?d % bRt arB QLM o usé luﬁ@é/rqg?%%n%nditzons that
aut opr ot ease estivirus froma naturally
do not gyutor snepessful wse pfidhg petordlidecerting™y @ hgtd@!"lva_tives w_hEch are last
n T

descnb’ééquéiﬁ% gértl I‘y BIIe msﬁ%?@g@%%&ﬁ%lsﬂgggtewggﬁ% tt@lsuﬁabxlsty :
for usepuhamﬁ@glatiy wwle range ptaﬁetat:tmml cgnditieian phar maceuti cal ,

activity The term "fusion poiypeptide" refers to

pol ypepti des consisting of two or nore

In &t R T B OraseRt § s BRASbir deh ohiby iy fisrivatives of

an aublbratbaddiNPg bREGSFAN @g&mcjotas&}evtd G PAddess fBF Ah@r@blittion of
an aut oprotease, and the ¥Oe pti de of |nterest The

heterologpys PAYRAPERLS '“@Feﬁiﬁf’%?f@‘ﬁﬁ fermepsent disgipgure.
pol ypeptide to be produced with a honbgenous
N-term nus. -17- According to the present disclosure
Thus irartheex)rntess fgnregembimant arodbetianseldheteiologhus polydestideh eof interest

accordﬂglté( H%Déﬂeg&t%qsdtcgﬂ ﬁ‘é ﬁ%%ntc;{%glggﬁt éfe (%}ﬂp}riggs BWBR@Of the above

descnb@dtd@pvaswe@bmn a@ﬂobtsoteasn NiCobEBEMce with the present
~disclosure, a variety of polypeptides of interest
can be produced by use of such an expression vector.
In a préferecesmhpdiment dfehe prageabdisdesura finduntier dfstutapsotenlgtic cleavage of

the he&&@i&ygﬁ)%er o“ﬂ/ gp@%{ﬁ&o ét%n%@%j &?tdtiﬁﬁ r?y tﬁé‘%??ﬁ] 5(9%%6[)’(](38 under

fom group consr's
conditidnst winiéhe promota mefioltirg: [Téataby thealngctofmfhsrbmpnbp@tlda is refolded and

thus addl @44 Factor, a

In a particularly preferred embodiment, the solubilizate is diluted with an arginine-containing

buffer so that the final concentration of arginine is up to 1.0 M, preferably 0.4-06 M.

Alternatively, dilution is also possible by dialysing the solubilized inclusion bodies against an

appropriate arginine-containing cleavage buffer.



cyt oki ne, an enzyne, an enzyne inhibitor, an anti body

and an anti body fragnent, and the |ike, for exanple

interferon al pha 2A, interferon al pha 2B,

[ I3@§17kl n-3, interleukin-6, human growt hpBphLRRRE01ss

?prdélnsulln insulin like growth factor,

gr anul ocyt e-col ony stinulatdmg factor, granul ocyte

macr ophage- col ony stinul ating factor,

macr ophage-col ony stimulating factor, interferon

beta 1, bovine somatropin, porcine somatropin,

interieukin 11, interieukin 2, a Fab- fragnent, and

smal | peptides such as calcitonin, parathyroid

hornone (PTH), or a glucagon, CD 40 |igand soluble
plasn1nogen activator, sex steroid binding

The tﬁ??ﬂf@#ﬁ* ofhe Frackan solgianiehihe sisawage i, fos eeaninis theween 0°C and

30°C. Kk idnSchtutt &in #eiPdbly bd 1h°69@kd¢i on the pol ypepti de of
i nterest can be any other kind of polypeptide in
particular a polypeptide which is especially suited

The dtbof thealeittionadolutivh19,06r efargpie, 3.8810. Fht PHERCHEorabl dy 7.0-8.0, in

partcplyE?. B, ok bt RE B0 £k o coent i sclobur e, the

fusion polypeptide is operably |inked to at Ieast one
n S ro
WherE S5 SRRA" S0 Eh, SEIEL5Rin A 652 BRI q g0 .
The QY cconpeniratiqngis preferablyrﬁboub%@mwhb | ambda pL or phoA
pronoter), ribosonme binding sites (for exanple

natural ribosome binding sites which belong to the
The PR saRsRPTrfinedn Hieorastion solubgndusipg fipfiervegs car e daewample, in

the relioR @ 2150 L&A THY prbe@tsAcdnBhid s E):%Eé}bﬁlﬂegé thah 48 ug/ml.
exanple rnB T1T2 or bla). The vec may al so co taln
sequences encodi ng fu3|on domai ns, as descri bed

The regdtiow,solubie caﬁrcanﬁrrﬁﬁs@mci at atd&ﬁoéﬂtrb&ﬁrnhﬂ aér %%p@af dph® 1.5M

and t are

curing 5 Rt Y B Bt APep e R P f i ard 12m

pol yam no acids |ike polylysine or, for

r. i to]

The rééEEUrﬁ] Qé\[{ dnn%atryco%gn? g&%gi lgﬁgc%épcgn?raﬁ reang 85%& I%Ergptg &etween
0,2 alwh% Hﬂ@'em@rablydhagwm@ynmtraw| 1$ Bl e. Vell known

epi tope tags for which specific nonoclona

anti bodi es are readily avail able include FLAG
Also, fhereaeien solpfien gan perdain G& Tdt In @i ranga-)abodintt3 @Mﬁmuﬂa@’seferabiy
the EB T8 corldan@athed gnied enbodi nent of the present

di scl osure, the expression vector is a plasmd. A

bacterial host cell to be enployed in the process

Otherabuffer BysigmisOaibhalsprmseibk i 5igde0 51 bRy cdMainifg | lof diis/HCI-
fromthe group of the followng mcro

nple
cmﬁagpeéwﬁg Gram negative bacteria such as
Escheri chi a speci es, for exanple E. coil, or other

Ina pﬁt@ﬁﬁ &%%érr\ég e?r?o%tdﬁﬁén? 'the F) ﬁé%@% Lﬁu%f'ér tg?g{] qﬁ%gémperature

seudononas ae€er ug nosa
during theheieaysgeiaul B6a24°6; and dwcdealogs bgﬁer@oatairpambdm temM DTT as

reduc%%(géﬁt' 8 SR 359 %ﬂ%b fol, ! 4 S b particul ar

Baci Tl us subtil]i 'S partlcularly preferred
as host cell.

Finally, the heterologous polypeptide which has been cleaved from the fusion polypeptide is
isolated in & manner known per se.




As used herein the term"transforned host cell" shal
refer to a cell containing a vector coding for a

het er ol ogous pol ypeptide. The bacterial host cell

i.e. the expression strain, is cultivated in
accordance with nicrobi ol ogi cal practice known per
se. The strain is general Fyebrought up starting from
a single colony on a nutrient medium but it is also
possi bl e to enpl oy cryo-preserved cell suspensions
(cell banks). The strain is generally cultivated in-a
mul ti stage process in order to obtain sufficient

bi omass for further use. On a small scale, this can

In anoties mbﬁaedldmmk@rﬁ &l tﬁékﬁre drt g és'ggrrﬁo?ﬁdﬁojrcp%n ghﬁp@proteoiytgc .

: t t
cieavrﬁr%g’ Bfrfgxpﬁsefc’eﬂplg@md}oiypﬁwdpgs ae@g';(rpgeémm@gt fbe hisaton potypept!de to .
an aﬁimtyl d@ﬂmﬁﬁdra@hl(:fé}éteﬁ?(am| 153 ﬁbﬂaﬁﬁh‘%ly{@?»hf{% an, tﬁgcﬂﬁ%g?rm and

snal -vol ung pre-cultu
SUDS&q tral ﬁlSr%l @d&f’gtaetﬂe Riding B“f?"néﬂ FaAgisBRyinoR st Btepethe fusion
polypeptisieds bown tbmmiaomamgrapuictsyﬁem BinSing P@Mﬁmtﬁﬁrfé% vBh:te conditions
a

t t
e RS Y Bt 7o 8, bl sy
The pojyppafidg s éttereet is clsavetcdny diated pilathe Akopreb@JicINof the fusion

' OC 37C
P R (RS DG G e SRR Stthe (1 or b ¢ 500

m), where it is in partlcul ar necessary to ensure

ina p@cﬁmdlaﬁ? bAsfe ey érﬂ'\%fﬂ@re}{ﬂgﬂ’ﬂﬁ@ REerdt ec%%l%fsu egtﬁgtaff 8&’5 y:ﬁromaiographtc |

. ume of contents, g{ spe
SYs e'§| ‘ﬁcaec"?“t'm?”sa’fdn?‘@nfﬁé'ﬂn tpﬁb{t-‘ep R p? dnsifvated bk derdtaration. Thersfore

reactivdtien fadrine amopmseawbla&tmw% WO P%Qbﬁr&anc}nh #(ﬂgt buffer and

e carrle

I
thus rgﬂi%%éhey%"ﬁ'f’éﬁ QD%?PE’Q?;?EEZ ?fg? exanpl e SOC or 370).

I nduci bl e systens are particularly suitable for

In a p%ﬁﬁ:@lé% %%féﬁ&i&ri‘b&?ig%ﬁ?%ﬁﬁ ?Jf&‘% ef&( {iqqu?utfea},i\'%fto%lngtfg Conducted ina

ac, tac or
buﬂ’eq \@gvaﬁptfnﬁqmggmmsﬁms 06KNNaGa L0 et GuGiLRl dvi%sﬁﬁaté %9;’5 glyceral,

2mi BDT, de,ﬁngﬁe@m%)Brﬁ)#FpTg to 1.0 in shaken flask

in these cases t ducer substance (for exanple
i ndol eacrylic acid, isopropyl

As usdd Eérblhlﬂﬁwﬁh@.ﬁﬁ@%égﬁaﬁﬂ e The rﬁgﬂr?s%eggfggg %’Bﬁl’n g this

i ncubation is continued for hour s
tinme, nost of the tf' fusion polypeptide is

- The tetepheterdchons polypbptiic :r'ﬂél@st&‘ ?ne'aﬁs Ehe g}aé;'lf]tfar ) eiﬁz%h i§ nof, paturally

m_.The ras lg|t| Is can'b
0

I a
°"‘;a"e%§§%s BT ff@'@ra ngiygally, oopwEngrision sblygeptide or
polyprokzit, eBxarepiesi of shenércbg@dzw alybéptides Hb Ofng@&,tlé?r S es (
bei ng ef erred to enp dnzfymned process
nufr i eﬁ{pg&ﬁ%ns 5‘3'1\) 't%] i) h?rmag % 1 F??"Qﬁ“@ép“’f'@i‘ B‘éﬁi’@BF@ﬂF@, activity.
i nprove the process engineering control of the
i ossnhle greatly to
The RCREER pobBodile 19Dt BivibfeR Saatnodhs g of mee naipeptices
In partiqyiap heteinciysiar palvpentides sar t@dprisatanra)frmtsaﬁm W aS@prdtdiytic part

preferdllP&eaRoprdteBER IRl MESpd: f1ask. For
ex}gnp l e, ;ba preal m narai);eJ Fage F’gr ngthter and a

The term “polypepiide of interest” refers to the poiypeptide to be produced with a
homogenous N-terminus,



mai n stage fernenter are used, the cultivation
tenperature being chosen simlar to that in the
shaken flask. The prelimnary stage fernenter is
i noculated with a so-called inoculum which is
generally grown froma single colony or a cryoculture
in a shaken flask. Good égration and a sufficient
i nducer concentration nmust also be ensured in the
fermenter - and especially in the main stage
thereof. The induction phase nust, however, in sone
cases be nmde distinctly |onger conpared with the
shaken flask. The resulting cells are once again
Accottirig ietheprésent fiscibdiee apraxpessionyectbncdmpe REQE @Ffich encodes the

POVRRIE! AMPs 1 SRBAoR FOre (RO BEVRRHF WS 5 P cleaved of

aﬂo}#&%‘@trc&@j} I8 %cccfr@én@ex\ﬁ&m{r% pr@;fsérﬁrdl&ﬁ@urfeeblmb@tdf%lﬁéﬁhdes of

t aken place, the host cells are har vest ed

'“tereébﬁ“r bt U@%‘N""G HY UR% e Bioh D EXRIERET] V?Q‘QSC%QTI%WB‘R the paiypeptide

of mt@reﬁbs BAd, Iti@eﬁ ekérey ;mhnamdgioar e&ﬁv&y ar)d cahera:t é)kr?frrkm&i&é lected from
chani cal

SS I S
the O3, ARBPtTGy o g GE P EToU e G0 B e gpvtn facor, a
cytokirnenmg enrnyes, anlzezayhse imhiblter, ah rapficddyemdss, antibgiefagi@it Sand the

Ty L e

growthdioirgonea m)iqsuim instlip liké growsh fastonr graruintypestiony stimualatingactor,

o t O e
o] AOREAeSaRR, ARlRE i B LSl Byt e,
interferan PRttt HOPRRISQSRATORR, BRFCING BRMAFRAIN frégrisgidati| iptspoukin-2, a Fab-
fragniBRE A%d %f'nah bShtBs SShisaRiSMR Str@hyrok ’hoﬁﬁ&-f 3{3’#4?1& atucagon,

centrifugation at | ow rotor
CD “iﬂdaaﬁglsswbﬁofa%spl inagen Aoliyalan Hex ééqw'ié.tmﬁm Praifing repidermal

growltifedter, tidsub fddtdd RxPs célluapadaiat | on thereof. The purity
inrelation to the desired pol ypeptide of WO

2006/ 113957 PCT/ AT2006/ 000165 -20 interest can then
In addiion e poigmbplide oflintsrest eam &s usertisr Gindoff dov@eptiizl it HakiRular a
ol N ' . 5l ledn the L
polyp R8s KGR oyl o Bl PlpoBSAC o o ifrescent Protein.
.detergent (for exanple Triton X-100). Preferably the

in thaawprésszdhfvebl@etd e biiploged inably picepos@ibrdify ioSthé Ws@Mﬁﬂsclosurg
several washing steps with various buffers (e ,

the fesw wPvEesiide Ho|opeEbOINKEYE 2yisesicone prnsession)raugol anuence
Exprﬁioﬁtdoﬁ!ﬂai sofificdd &é' ihsafticikt, fdr&ﬂot&@t(ﬁic)\ -as the RicUSH A X7, up,

n renoval of npbst of the or ei

gac, ;Yg‘fs"y E@%ldl?‘d@s o rPhPﬁeprPWEfeL)s|fl5’ﬁs%%llb@'@'“9A§'%l§s@%f pEamnie, natural

rbosbfie Hiklig sisel wiitH baldhd e tishabdverrRh®inet Cprbrh@te&r QEFL 88 synthetic
di,ssol ve the . incl

- ribosF B 516 tPESTPIR PrineRS: (R SRRl 4PE 4 15per ¥bn
of the poI ypeptl des with mninumintra- and
e Yot i oo b1 SA2E o S Bl Rl ned Rlecteagopion, vt
are p¢senhat meeﬁiéermmahmmqf &g fusion polypeptide and that are required for its
binding to the affinity chromatography sysiem, e.g. polyamino acids like polylysine or, for
immunoaffinity chromatography, so-cafled “epitope tags”, which are usually short peptide
sequences for which a speclfic antibody is available. Well known epitope tags for which
specific monoclonal antibodies are readily available inciude FLAG, inﬂdenza Virus
haemaggiutinin (HA), and c-myc tags.




is conducted by suspension in 50 MM Tris/HCI, 8 M
urea, pH 7.3, adding a reducing agent, e.g. 50 nM
DTT, 4-8M Guani di nium HCl or Guani di nium SCN, to
prevent oxidation of eventually present cysteine
resi dues. Where necessary it is possible to renove
potentially insoluble mat'-ial, for exanple by
centrifugation. In the case that the inactive fusion
pol ypeptide is produced soluble within the cell, the
clarified cell honpbgenate is subjected to the further
wor k up descri bed above for the sol ubilized
i ncl usi on bodi es, except for the step of dilution -
since the cell honpgenate is already diluted. In a
ferred enbodi nent, the solubilizate is diluted: -
In 2 pigfericd Traclmentet e ssnl digcloure.dhe sxpresrien vadier is pplasmid.
concentration of Tris/HCl is up to 1.5 M preferably

" 0.4-1.2 M Alternatively, dilution is also possible
A bac%\?aweai Srdito ge erwloyed ndhe Prsess 3rEPiden & theopiPRat di5elpsyeg can be

 selectad) fap pkmpmlé,afremTﬂieS?rbKﬁzl gf gmmmh@ gnifdoeagagggﬁgéﬁaeﬁl-ne jative
n. be repl ac ther .salts eg. 0.2 - 1, X
sactefy By S SRR HRREP B A B L Bt Bt chmiacter
Tor exagple Pesuddmonds sm, phrsas Faeadoridnas teergpéoas, Lov anfobkdier sp., such
i io .l s 1.8,..far.. l.e, .
e CLERELLOBR AL, Ll PUS BRI ! BLRN P paricsa
Baciliysesubiie- B.owoli isTprstigiarypreferesd-asdwst el sol ution is, for
exanple, 5.0-9.0. The pHis preferably 7.0-8.0, in
-21- particular 7.0-7.5. Mst preferably the pHis
As uspd frerei, #iee tegmp rapsirmpad hasheo¥ el ireler dvaussiigepntaining a vector

coding P& AbRoidablis pBivBeg@acent ration of 0.5-100 nM  The
DDT concentration is preferably about 10 mM The

protein concentration in the reaction solution during
The bdvierial eaviagel,cis. e dxpressxramual, i Nculiva®dr @0izeBor@ince with

BB L B AL, ST B a6 o
singieagolping i amea inotrignt oreciemnt, rbait itosm alb, pdsgibljeebx)a&l'pﬂ)Ieg cnya-pt‘e?grved cell

. , ; : ian
eI 518 Nl b BB Ao
to obtaip pyificient bicarassda furtherglsg.cerol in a concentration

range of for exanple between 0,2 and 30% More
referablt%(iét he gl ycerol concentration is 5% Al so,

On a Bifell Sealke 11,728 SRR PIBRP EaFEko faTHe, EBPIRG fessible dn gwsbeasss to
empioP Bbmpled madik for BarbRr BB Ivoth ). MawelIA ICRNASN bERIHIP®H use
cofinegiagtl or SRGTT RESEGROUTR A" BREGraiers 8 Rgvolume pro-cuture
of the Gostistriaini (mgcilisabt enith.a sitgle eolgyrdrivethlcst bysppRabsieHéRd cryo-culture)
Is grt%%vgzbn%g% g%ﬂéeé‘aﬁjpee fgtH tHhid! ctufi?sgaﬁ%zl't G4 %er% {rfb%ringl gri’a?cz-lt4 i‘ort ﬂhmg later
expression result, so that it is possible routinely to operate at relafively high temperatures
(for example 30°C or 37°C). The main culture is set up in a larger volume (for example 500
mi), where it is in parficular necessary to ensure good aeration (iarge volume of flask
compared with the volume of contents, high speed of rotation). Since it is intended that
expression take place in the form of insolubie inclusion bodies, the main culture will in most
cases also be carried out at relatively high temperature (for example 30°C or 37°C).
Inducible systems are particularly suitabie for producing inclusion bodies (for example with
- trp, lac, tac or phoA promoter), After the late logarithmic phase has been reached (usually at



during the cleavage is 10C 20C, the cleavage buffer
contains about 10nM DTT as reduci ng agent, 0.5M
NaCl, 20 nmM sodi um phosphate 5% gl ycerol, and 2nmv
EDTA. Finally, the heterol ogous pol ypeptide which has
been cl eaved fromthe fusion proteinis isolated in
a manner known per se. Thé®present disclosure is
described further with reference to the foll ow ng
exanpl es, which are illustrative only and
non-limting. In particular, the exanples relate to
preferred enbodinents of the present disclosure. WO
2006/ 113957 PCT/ AT2006/ 000165 - 22 EXAMPLES Wth the
an opﬂfa?&&i%ﬁy binff 935 H‘Uqln'sthak& %@ﬁ | Bl nan?y{ f\dl?c%p Sl(lbs fance (for
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harvefsARI procasbéffurthave other solubility disadvant ages
(e.g. shorter proteins). The present derivatives al so

show - in the formof specific fusion constructs or
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accord e present I nvention al

the shaken 8ask. ohe IRssliEniaary stagedrantes i Mpculited ydthes so-calisd inpeulum
whlch5s gBndaly Grodaskdrh ke sihbe &fdh?l&té Qﬁ}o&fltui%r R Dbk féask Good

tiljzin dlffderent as process accor

39"3“?‘63‘? 2 spiieient{pdycRy epnce ‘i‘?t*""rﬁ'@isé@iﬁaéﬁ&émﬁﬁd m@ﬁrf%fm%h‘*f and
especiatly i the malesaye tnePeo‘sEQel iRiNEL phdse sk holwWafer PNschf c%ses be

s RS oSSPHEH i 5 o, B Bl e e s o

delivefeddord furiberfpraepding.l Production of a heterol ogous
pol ypeptide of interest (insulin) by refolding, using
the N -derivative with SEQID NOS5 (EDDIE) 1.1

In thec?ﬁﬁ(%sgtdc@&dﬂb tdehd ¥alsbMeSscldsute, indMHRLIPsHdid e isolated from

the host cell in a manner, known per se.

For exampie, afier the fermentation has taken place, the host cells are harvested by
centrifugation, micro filtration, flocculation or a combination thereof, preferably by
centrifugation. The wet cell mass is disintegrated by mechanical, chemical or physical means
‘such as high pressure homogenizer, beads milis, french press, hughes press, osmotic
shock, detergents, enzymatic lysis or a combination thereof. Preferably, disruption of the
cells takes place by high pressure homogenization. In the favoured case that the
recombinant fusion polypepiide is depesited as inclusion bodies, the inclusion bodies can be
obtained for exampie by means of high-pressure dispersion or, preferably, by a simple
centrifugation at low rotor speed. The inclusion bodies are separated by centrifugation or
microfiliration or a combination thereof, The purity in relation to the desired polypeptide of



From t he construct containing the DNA sequence for
N'O-pro-insulin (SEQ I D NO 6): WD 2006/ 113957
PCT/ AT2006/ 000165 -23

W@%@E@CAATCATTTCGAACT GCTCTACAAAACT AGCAAGCRAAMAGET (3l 1 65

TGAAGAGCCGGT CTACGATACT GCAGIT-CGTCCTCTTTTTGGEGAATCCGTCCG
AAGTG
CACCCCCAGI CAACCCT CAAGCT TCCCCAT GACCGCGCGACGCGEGTGACATTCG
TACAA
CGCT GCGCGATCTGCCT CGTAAAGGECGATTGT CGCT CTGGAAACCACCTAGGT

:ntereWBUé%@é\%@W?&9@5%1%?&%%3@;1 %Aggs in vanous

bufferaClon PEEIC ACHECF SaneE PERETEATCARGOROA AT T NEERKACTEAGEN! (for
e VR 5100 o % o oLl Rovsion b espan s igaiped o

severglyasing steps with various buffers {e.g. 0.5 % Deoxycholate followsd by two times 1

M Na@(ﬂiﬁﬂ' MCCK&@F@&W&@@%&@%@%&Q@%JWM@@ the

mre'%RRW@%M@'@?W%’@%TCAGAGTTGCTTCGTTMCCAACATC
TGTGOG

fb.s-us?% Wlﬂ%%%ggﬁgé[ f%rG%;z e prfocess n&:%(s:g?r? J ggg;;ve the

4 W@Eﬁﬁﬁiﬁrﬁ@l@ﬁﬁ‘(ﬂﬁ;ﬁ% eGhePdigeptides

'@@%@8&&%@&%&% TGAAGGGT CGCTGCAAAA
A pre%&%%fméﬁ %%%B@W@HQ%&%%%%%MM

CAATTAATAA that i s _custom synthesize
is COﬂdHE*sfi Pé&umﬂaloa incq0 M (sl SAderess pH Natadgingla redvaingeagent,

e.g. SOmM BITR, e@mocis@@wwﬁhmma&d @nadﬁ’h.a@m Qcﬁa&@%@m oxidation of

i onal ci ne, Buil
eventli B8Rt I st ot spEvish L1 B tsgravs potentily
insolubleonatedfior itangid hyccetrifuationSuite 108 Al aneda , CA
94501, USA). Fromthis construct the, the required
t'tmsequence, indicated in bold, is anplified by
In thepcree, §andhe rachvst fusinh replypepiids isparoduceliPsnlutis. Withih, the cell, the
I I
clarifiéPEal hQrﬂ?J@e@e\, a@@gbj od “th tha ﬁjﬁh aﬁﬁk Lgi | on(%é%? };e for the

Inserted via the ne Create
solubiligrd inglygiorsdiofieg.pencapy tor e stept elbdikition piero e telt bommnate is
alrea@fiued. PET30a (# 69909-3, 2002-2003 cat al ogue,
Novagen, CN Biosciences Inc., Merck KgaA, Darnstadt,
Gernmany) creating S-Np-6H pET30a. From S-Np- 6H pET30a

ina pt‘éferreN erAssliRatShe soiaﬁn&até is@lilutet With ¥ THieMIcs b@m%g bﬁ@er so that

the i ebS SRR RER S5 PEAE Reip (s Y PRaHEnY Byei-eoh dlfempiay: dion

is alsp posaie be kixatyslegl itie solubilebl ¢rejus(0BEQdeD abiéing, anldbprophiaie Tris/HC!

: merase (# 002Q04, .
o, BndBld MU, TR0l B BP G505 007 Wi v
an appippeete rbUff@@uhﬁﬁWe is BSideRCR. B0 firilé sodivm @HPBRBO6 cat al og
2004, Cenecraft and 20 nnol each dNTP mixture (# GC

013004, catal og 2004, Genecraft);
The temperature of the reaction solution for the cleavage is, for exampie, beiween 0°C and

30°C. The temperature can preferably be 10°C-20°C.

The pH of the reaction solution is, for example, 5.0-9.0. The pH is preferably 7.0-8.0, in



the second with 50 prol N' -R-Sall prinmer (SEQ I D NO
21) and 50 pnol of one forward nutation priner,
selected fromTablel, (SEQ ID NO 7, 9, 11, 13, 15,
17) 5 units Taq DNA- polynerase, Ix PCR buffer and 20
nmol each dNTP m xture. PCR reaction takes place in a
WO 2006/ 113957 PCT/ AT2006/29Q0165 -24 heated |id
t hernocyci er using the followi ng program 94C for 3
mn; 25 cycles: 94C for 30 sec, 54C for 30 sec, 68C
for I mn; final incubation at 68C for 7 min. 1.1.2
Amplification of mutant by PCR The nmutation priners
given in Tablel are used to introduce the respective
am no acid changes. One- hundredth of both PCRs is
particgiginh Priek Mastiprgiasatly ihe@Hi7-4 st andard 50 pl PCR

reactlon vvlth 50 pmol NP -F-Ndel primer (SEQ ID NO

0) and 50 NPm - R- Sal | . (SEQ |
Whers ShRREHR R '?86%‘ Sl ca?tﬁ'ﬁé Hiﬁlweé F%'%OE‘B"%P%]O)F’ 100 mM.
 The DR TASincentrafioRis freferdbiycabouiond Mt (Q agen GnbH, Q agen
Strasse 1, D 40724 Hilden, Cat. Nr.28104, Quiagen
product gui de 2005) according to the manufacturers
The preteio moBcahiraiiamis theT Iaecﬁéﬁlaolﬁﬁmgﬂ!mm ¢he cleavape e bee forekample, in

e 588l B 1 B0 A .

mut ati onal step. This |s done in a nunber of

The v‘éﬁ%‘ﬁ%&dﬁ\éﬁ c%eo%ﬁtafrpalglﬁ%qmécﬁoe c%esu Qﬁ”gf‘%za%ple up to 1.0M

es necessar
duringl thej cjeﬂvas;% Theiris/HE! eongantration in prsferaliv Apiween AEMANG i
is repeated six tines. The respective am no acid
exchanges are indicated in table 1. The outcom n
The tgpgiioni se*t@sm &2k RORiR PNeeroLin i SACPRIEAIRY FAHTA % éﬁ@éﬁ'& e befwsen
0,2 aAM 8O SMEreAsreiRaily the ggrcérﬁmnéan&)aﬁ&he s¢aUt ati ons 1155T
and F158T are introduced by a single PCR reaction
“with the primer pair NP -F-Ndel (SEQ ID NO 20) and
Also, ahn tekiofidn sdflifn® oah SoRiainl EDMONn1D)ange df tifvert f-SsuMtEDTA. PERerably
duct I.S.i ns d via the Ndel and Spel restriction
%nc?rﬁragc%l_ %‘SI@H- pET30a. The conbi nation of all
Otheelbaﬁe'nsm’ﬁ'am@ s | alscc hogsiplss i plags tof arpiniEeDP®aining and/or ris/HCH
tPEJRPa, where EDDIE stands for the mutant of the
contag’jﬁb%prot dase NP of CSFV with SEQ 1D NO 5. Tablel :
Mutation primers with correspondi ng anm no acid

ina W ‘prefersd: e‘;h%gd“%E@’lg‘g pglgnlhe %agé\&:ﬂ_éﬂs ﬁﬁ@h@ﬁe‘?nperature

during(the rOREVAGA AHE" a8 GhesHeragn @UﬁEch?'ﬁa*Rb SRR

redusie a§Sad (BN NEOE 20GhM Godum GhdsphaftlsY b@cé\@ afY 2rGEDARC
AAC CTC CAC GTA GAT G 5' ~Cl1 38E SEQ D NO 11: GIT

GAT GGC GAG ATC CTIG CTG
Finally, the heterologous polypepfide which has been cleaved from the fusion profein is

isolated in a manner known per se.

The presént disclosure is described further with reference to the following exampleé, which
are illustrative only and non-limiting. In particular, the examples relate to preferred

embodiments of the present disclosure.



3' Cl 38E SEQ ID NO 12: CAG CAG GAT CTC GCC ATC AAC
5' TA109T, V114T SEQ ID NO 13: CTG GAA TTC TTT GAT GAA
ACC CAA TTT GAG WD 2006/ 113957 PCTI AT2006/ 000165 - 25
CT AAA CGT ATT GG 3' A109T, V1I 4T
W‘ﬁ:ﬁ“@%ﬁm CGT TTA GTG GIT TCC TCA AAT Tg&é‘#@(}%m“
TCA AAG AAT TCC AG 5' - R532a54D, R SEQ | D NO 15: CAT
GAC CGC GGA GAA GAT GAC ATT GAA ACA 57E ACG CTG C
3' R53E, G54D, R SEQ I D NO 16: GCA GCG TTG TTT CAA TGT
CAT OTT CTC CGO 57E GGT CAT G5 L1 43Q SEQ I D NO
17: GAT CCT GCT GAA ACA GGC GAA GCG OGG AAC  3' L1430
SEQ ID NO 18: GIT CCG CGC TTC GCC TGT TTC AGC AGG ATC
ExadalS5T, F158T SEQ ID NO 19: GCA ACT AGT GAC CCA CAG
ACA GTT AGT GGT GTT ACG GGT CCA TTT CAG G N
_F-Ndel SEQ ID NO 20: CGC GAC ATA TGG AAC TCA ATC ATT

With -Ftﬁ@ ;ﬁ@@n@ l!'I\MRf(IEI R éak#)sscrﬁg th Qex%@sgland %u@@ﬁa % %R_ety of

Construction

recorﬁtrl%@\hnﬂmﬁfs doprrshweptides eoltpiret ddewrapyeue) p@twﬁe which are
probl&ﬁﬁlcd@%fé@ﬁh useke Esyéleri]ls eé &otzrnanﬁﬂq%ﬂateﬁe&s @E th@%st cells,

Thi s, process d anal ogous
protefiEtieh 81 ARG 4o ohaYE, GH, SOy, By EBESHIct Barp otmer solublt
disadvetiagat @tg. ehorldresstepe) CE?@S;&SS@& elethaivhsc higsl sﬂd&\ﬁl-qgtﬂtésforrn of

speci nsibh GRS G eaffte URRBER Rohong Mhnroysrtonts BT HERgE rates

exprageion raten dvemll gra@iuctiontrates.ovigreovert exphssion in inciusion bodies with the

preseﬁPE% é&?lsﬂévlv ggg&%&%%%hm&ageg fﬁ@%{‘% m]\:}?roﬁiec'ms (see e.g.

rans erre

examRgZtiPo4, 20 mM KH2PO4, 10 nM NaCl, 20 mM NH4Cl, 1nM
MpS>4, 0,4 %w v ducose, 50pg/m Kananyci n),
|ncubated at, 37C and 225 rpmto an OD of 0.5 and

For exampigctngl ‘o‘f“’f@%‘ﬁ még%s%wr%{wcrw PIRgasiopTaiesin Bl ncaysathey are

rap:d@&ldgﬁad@ﬁ 6n ShoterdlQals: &te 20R0uds YR PEIAS tol #3F5résent invention aliow

T2006i%9/gi

eievate%-rexpress: Q J(seea exampie 14}.

Exampies 1, 3, 4, 5, 8 and 9 describe the production of proinsulin utiizing different aspects
of the process according to the present invention. The sequence of proinsulin is given below
in SEQ 1D NO 8, forming the non-boid part of the sequence. in the following for convenience

proinsulin is sometimes referred to as insulin.

Example 1

Production of a heterclogous polypeptide of intsrest (insulin) by refoiding, using the
NP -derivative with SEQ ID NO 5 (EDDIE)

- 1.1 Generation of derivatives

1.1.1 Mutationat PCR

From the consfruct containing the DNA sequence for N™-pro-insuiin (SEQ 1D NO 6):



26 for 15 mn. The pellet is suspended in 8 ni
| ysis-buffer (20nM Na2HPO4, 75 mM NaCl, 5 nM EDTA, 2
m\/ll\/gCI 2), transferred into a pre-cool ed press

s-and incubated at 1380 bar for 5 m Per 080600165
W&ﬂﬁve |s opened slowy and 500 pl aliquots poure%]

drop by drop (2 - 4 drop$ft0 sec) into 1,5 ml tubes.
The honobgenate is spun for 15 mn at 19000g and 4C,
the supernatant discarded and the pellet suspended
in 30 pl lysis-buffer (or H20). 500 pl Guani di ni um
HCl -sol ution (5 M Guani di nium HCl, 120 nM Tris pH7. 3,
25 nM DTT) are added and incubated for 40 min at

ATGGWWW %%Ad%bﬂtammh%’ A4 r@?féP?é‘scer

reactlontube recipitation
TGAA&*&Q@QGIGTMGéTécfﬁﬁﬁﬁﬁé’ﬁGé&QTﬂmﬁTﬁG%#TCG@(%:Q'G#AGT‘G

AT BTN gttty o

COCTES O AT HRE BT E T AN ATCTRBORG R ARIC AT COARG TEEET

ems’t@cmd%ﬁma@mﬁdf&&ﬁ?c?&fﬁé&%&’é&éﬁéﬁcf@éTSCGGTTT
et | SSOl ve I N

down he SN di scar ded

ACCATEGTSSAGTTGR A ETGRTTGAT GGG TRAATTITECE AAGTGACTAAACGT
ATTGG@@@MW@GW@@Q@WW | anﬁqa%%%é%me

is stained wth Coomassi e

BT TG AT ARAC TR AR LB MG R GT CORARRE TCARATGEATCES
Tmcwehﬂhﬁéﬁér&ﬂé?éﬁ'c%mﬁ&% i Ag@f%{ﬂA %‘é;rsce
Switzer and

| ndustri estrasse CH 9471 Buchs

CTTCHRAGS TG W@WW%T{BG}i@?%@ﬁq%%csm@vsammcc
ccepanmmm@asemcfc@mcsmgdrmwmeﬁf@mémm@é@ce GA

soTd BT e athafigtibcRot s TS eatlipdasididhcec

GGTMMW@@@WGWM&AT@T@MW&MT@&Gars@ﬁﬁmbTACTe

Wl e of E. coil BL21 (DE3) transformed with
CAATE%?&&—!— pET30a (for construction see 1.1.2) is

prepared as described under 4.3. The pellet is

that IWéS}}ﬁv? é%%%gegewg@%ﬁf 4 Elychf byBHsbPREERA clive for

Biotechippleay, infermatien Plasmic Patabgss, dNasipnaldbren] dfsMedicine Hpuibling 38A,
BetheB¥a, W 208545 AUHH 5}1159&‘35 B?&t@@tﬁ:klfo?:e@ Ghd. _|(1 éob?’ﬂ&é é‘ enue, Suite

i ncubati on
108 ’@@B‘P% b 154 8829 %%)/ stth@ CQpgingc rfyetWé r@ﬁmred N™-sequence,
indicatbani® B&I0 A6 ampﬁ:eﬁwmﬁ Wh%élhw&@%&e@ré:ﬁr 45 mn,

T e

Y apd "T?fag%%l‘"@&? newiy
createtiaestfictidnrsitgs foBNdal éﬁds&a!lc{bdﬂd igtiecd) kadid 11Beicw) iblol thd védorMET30a

o S ke, 5 BT TS L 40K e

Germgmy) ceBiing B-Nproid-pES 8@ee Fnero Sp-BE-piTIB0: deb NG s8quamby id @nplified

o 8 SRS POt ol Gl o v

20) amcbé%pv@h@feqr@trawse gwitAien Plgetseeded foniTaple, (SEG'ID NO 8, 10,
12, 14, 18, 18}, § units Taq DNA-polymerase (# GC 002004, catalog 2004 Genecraft,
Treskow Strafle 10, D-48163 Milnster, Germany), 1x PCR buffer (# GC 002006 catalog
2004, Genecraft and 20 nmol each dNTP mixture (# GC 013004, catalog 2004, Genecraft);
the second with 50 pmol N -R-Sall primer (SEQ ID NO 21) and 50 pmol of one forward
mutation primer, selected from Tablet, (SEQ ID NO 7, 9, 11, 13, 15, 17) 5 units Taq DNA-
polymerase, 1x PCR buffer and 20 nmol each dNTP mixture. PCR reaction takes place in a




WD 20061113957 PCT/ AT2006/ 000165 -27 filtered. The

N derivative is purified by ion exchange

chr omat ogr aphy on an SP Sepharose colum with a

f 50 m. The colum is equilibratedp¥

wdé?do%ﬂ}%ﬁ/M Tris pH 7.3 and after applicati on o’%\%[ﬁ@@éma

refol di ng solution washed 24ith 150 mM NaCd 20 niV

Na2HPO4, pH 7.5. Elution is carried out with 3 CV

600 MM NaCl, 20 nM Na2HPO4, 5% A ycerol, pH 7.5.

Fractions 8 and 9 (8.5 nml each) containing the

protein are conbi ned and concentrated by nenbrane

filtration (Am con Centricon.plus-20, #UFC2LGC24,

] I 4. [ r at,] 290,
heatecﬁl)ég %%ﬁho%?e? g?ﬁﬁ# g}e?@g?m%%é%ﬂ %ﬁS‘S%)r 38rgsl{nh gé %QCies. %Q Cfor 30
sec, Sd¥hior B0 sgatbison fqr Ioninyfinal is0Bgliomalba Gdon7eminl t i ng

solution is subjected to a second concentration step
Ami con M crocon YM 10, #42407, product catal ogue
1.1.2 mhﬁﬁMQM’fﬁmﬂ@HWBﬁRatl on) for 30nin at 170009 and
roomtenperature. After 72 hours the concentrat ed
solution is centrlfuqed (10 mn, 17000 g, room

The rpdialinsy RERES) givein hal %Pf‘edpg%ffwumﬂcemepreswm amino acid
chang@@&ﬂr%%d?é&b of buthFIRs i8REmMBIPRY i28d ahlifddSn a standard 50 u! PCR

o S R R s e IS 25 BAS50INAY 6 o e

(SEQ appNCe @ 1), 0aSdBsgribkd edbeod.r Byehoprémers . ardf te@foved by QlAquick PCR

purt S8 SRR S S ST, By PR e
productgyiden?fiion Bcaskding tocthe meatiediurans ezdorimandaiicais c ThealP@d fragments
are m@ﬁé@%?ti‘% AR %r‘l& L@ ?esﬂ{ctt?ré Fings%tgl vagiaH BE%H&V ?ﬁ?%r%%&fis then

I nterest (insu ng, using one

used iqr ﬁ&e‘ﬁxvmay@@at ﬂePhTfE@dPDP @ pumber g cansepidiyg staps Jeinjoduce

the arhing id é?%’n?@é néé&@éi’y of bR thE Ueshs RTCidRf4thvel B case of this
ogous each the three derivatives wth

SEQ
exam‘%B%Rb RFOgesgis 4 ePﬁﬁﬁ"éd éﬁt FBtRe 5 FHSRRNE RAPING A0id, gchprges are

mdlcamiclﬁrtdbi@g‘i tThet difcdnths b!asmlda@fM&m@tbpMst dontrbied by DNA sequence
erivati,

analy S bt Y8EEEa Heale Piel ruBori 41451 sl PIR Card it e single

PCR aciissith theqoirn @BE&”%F%NG@C{BEQ 1D NQe0pard BBl EIGST (SEQ

I NCSI{QQ)eéndlmé rdsultin g 8&%‘3@& dé rE8liRa ‘%ﬁ? ﬁH%zaal?{d %96! Fe<Riction sites

rocess | anal ogous
into Sdé@-@ﬁrnﬂ@% nthesr coInbinagon vbalmjg\@fnlqrglgg‘,ac:d changes resulis in EDDIE-

6H-pEIGBLATROQEHIMIE L0 ds 7of Bie MuBni IR AEhbRBsONPhassAwith sEQ
1D NO 5,

Tabile1: Mutation primers with corresponding amino acid changes:

5 _C112E SEQIDNO7. GCTCAATIT GAG GAA GTG ACT AAACG

3'_CH12E SEQIDNO8: CGT TTA GTCACTTCC TCA AAT TGA GC

5 _C134E SEQIDNOC 9. CATCTACGT GGAGGTTGATGG C

3'_C1i34E SEQ ID NO 10: GCC ATC AAC CTC CAC GTAGAT G

5 C138E SEQ ID NO 11; GTT GAT GGC GAG ATC CTG CTG

3 C138E SEQ ID NO 12: CAG CAG GAT CTC GCC ATC AAC

5 A109T,V114T |SEQ ID NO 13: CTG GAA TTC TTT GAT GAA ACC CAA TTT GAG




Thi s process is conducted anal ogous to the one

descri bed under 4. 1.

cells

at

to the one descri bed under2s4- 3 bel ow.

3.3 Transformti on of host

This process is conducted anal ogous to the
w(?po%ﬁfgl%?&ri bed under 4.2 bel ow.
ernen

3.4 Expr essk@?/ﬁ%ﬂﬁmumss

i on These processes are conducted anal ogous
3.5 d eavage

This process is conducted anal ogous to the one

descri bed under

I.S. Solubility and cl eavage

efficiency can be tested using the techniques

di scl osed under

1.5 and exanple 2. Exanple 4

Production of a heterol ogous pol ypeptide of interest

(i nciil i n
T rSurth

W deri vat

N et e A
uj 1 y UST1 ||y CTTC

P@éﬁ?%ﬁé‘%ﬁﬁﬁgﬁ DDIE) In the

3_At1beT,Voidng
nat ural |y
sequence

ISEEDD HO ifid CCAt ATA OGT MOASBIG @GTR MEC TCA AAT TGG

G%Cﬁgé_{ira,q @@%%F?B%ﬁ%gsw of CSFV with the

according to For this

5'_Rgk Gl
used to ¢
S7E 6H EDDI E-

BEQh® BOnEE: r 08T GAETSGIHBHECEDRAR-GEDTATSATE GAA ACA

ég%_e(?pe@e fusion polypeptide
ns

This fusion polypeptde conprises an

3_RERE{(Erhi e

57E pestivirg
a_SDhD-liun

\BEQR IDoR 48:i BCAGERYHER Tt G T FAGICTIhETC CGC
IscausRpieptease ir, SEQID NO 5, followed by

ker_ (serine__aspartic acid _aspartic _acid

5 L14%d the

0.

-

SEQIRANO 37 : GA0-GHE BOTEA4 ACARHSIGARBLEITEB AAC

3_Lim@sm ds
NQ_6)

SEE IPVOS80ETeCE AW Pt EadsaT e AGERGARTC

IQ ) S
3_TENEHBE R L

| nf or mat i

inserted into pUCli19
§%%Eﬁ§g§% GTT AGT
oePEEs ol cBatebaseT dda gonal

Medi-ci-nre;

Operon Bi

N .
) PES0ID @ 1HnGFACHNTE CTE BAC
Li brary of
Bui-l-di-ng—38A—Bet-hesda

uuuuuuuuu —VB-20894-—LISA)
ot echnol ogies, inc. (1000 Atlantic Avenue,

hyv
=T

NP -Siidkle 108

SACAmEqa.20CAGRIGAL, ATASRAEC ANC POAGTLISESTCG AAC-3

a6/ 000165 20 Eromthic caonctriiet t+ha

- H-AF204
N7 - Eseque
anmplified

A= N\~~~ A4

Ty PCR using the follow ng prinmer pair.

NPR-—F—Nee

22), (5'-

1.2 CoasiBICtionud pidsenidesul ting fragnent
. newly.created,r
This RS 4 PuRE o7

bl SEQ - B--NO-20) (SEQ-1DB-NO
CTT TCG TCG ACT TAT TAA TTG CAG TAG TTT
i nserted via the

1and Sal |
ansfornati on

and fne P CAl |
ATT LI L™ TV JUTT

sites f

e B8 yhsey,

estricti

PR

f

(see 4.2) into E. coli strain DHbai pha (# 10643-013,
' e 2003, Invitrogen Life
13 T%%Loko%g‘gﬁggﬁ%%r%%rgat ion, 1600

This process is conducted analogous fo the one desciibed under 4.2 beiow.

1.4 Expression and fermentation

These processes are conducted analagous o the one described under 4.3 below.

1.5 Cleavage

1 ml of over night

culture of host cells transformed as described in 4.2, with construct 6H-

EDDIE-SDDIns-pET30a (for construction see 4.1) is transferred into 100 mi MS-KAN
medium (50 mM Na2HPO4, 20 mM KH2PO4, 10 mM NaCl, 20 miM NH4CI, 1mM MgS04,
0,4 % wiv Glucese, 50pg/ml Kanamycin), incubated at 37°C and 225 rpm to an OD of 0.5
and inducsd for expression with 1 mM IPTG at 37°C for 2 h. Cells are spun down at 2500 g




Faraday Avenue, PO Box 6482 Carl sbad, California
92008), isolation of piasm d DNA from selected
cl ones and DNA sequence anal ysis verifies

w&20pAataesF pET30a. From EDDI E- 6H pET30a ( seeptomiTz006/0068165
construction under 1.1.2 ) EDDIE (SEQID NO5) is
anplified by PCR using t K&~ ol | owi ng priner pair:
6H NP -F-Ndel (SEQ ID NO 23), (5'- CIC TCA TAT GCA
TCA CCA TCA TCA TCA CGA ACT CAA TCA TTT CGA ACT CCT
C-3 and NP -R-Sall (SEQ ID NO 21) and the
resulting fragnent used to replace NP via
restriction sites for Ndel and Spel (bold letters)

for 15min. MR gefdisd éﬁ%bgté%d‘\@ﬂrﬂ%&&iﬁ@ﬁ&@ﬁlﬁ?ﬂé PO, 75 mM NaCl, 5 mM

EDTACH ) Pgbi-hbon Sa i LIS oD R ises ST ARY LEHPRFOR' 1380 bar
for 5 anpl Tfﬁet ﬁdvé li© Bpeddasiowst ﬁid—ﬁ@lﬂ&l?ﬂ&tlspﬁ[lﬁ;&ﬁ diap g,GE:Bmp (2-4
1 Ng . 0 W 1 nner alr. S-.I-- N
cropsif3jsReh iy 8 LB RelPorEaerrie e AR (R0 S RO FRAAC the
supen@{ent GASCaRRG IGCHR pellehruispantdeR 1SB0| i YSEQUI® (MO D). 500 ui
Guanidiffin} %!-F&ﬁﬁgnt (;5”91 ELASIRDN MEC926 Gath SR GS, 4 NS5 m DTT) are
pro-insulin sgq pe

uence via restriction Sites'for
addedygnt '@gutpatﬁcbﬁqrd@q BNt @trr@})mi ismpireiitenl pivgre fransferred info a clean

reactiﬁug%{)ﬁ 03] ?edﬂﬁ%ééc_%ggé Q:oﬁﬁr']cﬁﬁtaﬁomer 10 pl are trahnsferred into a clean

+ EDDI E- SDDI ns- a. The sequences of the
tube fehicfitrq Fenatusstion\Ryy 1:99 diptiopwithdROSE gefelltmriyiigt (LFMiNAE 5 %
giycerb?zﬁ?ﬁ'mfﬁg 1?&@1? r:m}; Pﬂ-?.«ﬂ)-f@r 8 a@msatdmf vl by Tc_;;tx-precipfitation.
ecitr.qQco et en e pre [ om, one lter o
The TEAGF e GomAT SRHTLIptsy B ST poarrag, i pelig Slsapizd f0 i T SDS-
PAGECGIOD® 50y ghd e sudcesd af_sresaﬁgra&hmandi T;eamgé edatygedizhgg?oﬁ&mea
1 n tinuo I.tatl '
The 8 ; 13‘1' mSt%B%% n&’r&ﬁhe%%gﬂgééa%@%}& r g@%vg{g.gngéu%aenﬁ"ninngz-fmﬁ’
Laborghentiltlieni sind e sngiytache i Meagantien t 0052008ei Shka e Chamicer GmbH,
1Q,.1i i .
s MU Gy SiHngLOnEL BTSNkl oen
po!ypegﬁti%& n@id cgigaveed nevippiaiFaRy ate gyantifigd Cby 2gBitgmetry) (pased  on
measiifefbnt JFRBsRBldHASF whkte fidMal ke 385 Beambdd 9159eemat(;% %Cé’éncuiafed,

sterilized glycerol solution (4 C) pelleted
2500 g ,10 mn) and resuspended in 2.5 mM 10 %
ExamplecZ i | 1 zed gl ycerol solution (4 C, frozen and

stored in 40 pl aliquots at -80 C. One aliquot of
Deﬁerm'%%ﬂ%%foﬁ?ﬂ&‘@m cells is thawed on ice, 1pl of

ligation reaction containing 5ng DNA added WO

2006/.11 7 _PCT/ AT 6/ - 30 d trans [
The RRfRHIS 30 0, GRSt FoLT B0 BoR AT Wik DY oH-pET30a
(for comstrictionmseel eC.R) Bdeempaqyd as Ebsedbadopaient i3oMhé aklies ispdiapended in
' ul N i 0= bor £S
40 mild fsls Byor P20 Ry MR R B SN PRE S L2l Bl 10 m 2
Mercap@atnanat pH 8). LYgS 207 cells it aciBeied iy dwiRpessagehthrdlgb geastere cell
) ARGl LIEL g craral Ml gle] Y13 ok :
rosiS0 s o, BT o, oRE £L (BT s v
pufferidhe aek shomogenas 477, capBjiugedanitn R5006 5200815 Mitethe supsmatant
discara¥ @RE IPEREEE Bolled BE§ bored at -20 °C. inclusion bodies are dissolved fo
1,3 mifg 1B in Guanidinium chioride solution (5 M GuCl, 120 mM Tris, 25 mM DTT, pH 7.5)
incubated for 3.5 h at room temperature and centrifuged with 25000g for 15 min. The
supernaiant is diluted to 30 mi/g IB in refolding puffer (0.4 M Tris, 10 mM DTT, 2 mM EDTA,

5 % Glyceral, 7.3 pH), incubated over night at room temperature, cenfrifuged and sterile



1998) set to 1,5 kV, 25 pF, 200 Chns with a tine
constant | onger than 4.4 ns whereby a plasmd
constructed as described under 4.1 is transferred

W nishe cell. Inmmediately thereafter 180 plr/ations00016s
‘%'%R]Erot (1.0% w v Peptone, 0.7% w v Yeast extract,

0.25% wWv NaCl) is added-?in'd t he suspensi on
transferred to a sterile 14 ml plastic tube and

i ncubated for 30 mn (37 C, 225 rpn). The suspensi on
Is then plated on selection nedium After incubation
over night at 37 C colonies are picked, transferred
to 2 m TY-broth and incubated over night at 37 C

ﬁltereé nﬁea@@ deﬁ{?ﬁtw& isBurifida N‘i@% 56 g& gﬁrolgkl néfé{qﬁ}é b8 aH ﬁe@harose

for lasm d gre parati on

cciun}ﬂl"ﬁg‘rﬁ wiype FRFRHY. Jﬁ'escels'}@dﬁ eawtfhsateésxﬂthﬁcw 6ho. émﬁgs $H 7.3
and afBfaflation s w&lfd!tﬂn SibiRh whbd WaRtE0 MM =8P 20 90 Na,HPO,

the p ed for_ further
o 7 8B P LIS 0 D S AR 4L e et orcl,
7.5. Foacsions B edd 968 Si mi. eadh Bednigii®s Sieqito@inchre eLMBINE& h® Boddntrated

R e T e T "

Millipdyy Ct@panation, T3¢ GeokosRE s Bilerisal M2) 0Had, USAY ban@derft@inga&n (30

min 8%@?%%?}’{!1%2{%%%@&%@% E#%ﬁf?%d: %%gec%ﬂlcgggec ttra? jon step {Amicon
Microgans Y-t y#424A7 ograbiact t ctalelple 2008 Mlliborar SorabraBdiE, fo2 28min at
1?’00€¥ggéﬂdll§%m nﬂ?&%ﬁp@rlgﬁ? qwgfél ? %ﬁéenﬂgéﬁ'sgfﬂn :szcsegng'rﬁ%ed (10

I'S Tresusp end
min, 13080 @. Frfmt EmpepiuraVing lssqt@dnm‘iﬁa(mx S;BWGEB»Tme buffer

and aﬁpi@@'t&’@@%el—@i@cﬁ%p@bms@hﬁ) ?N? RRISipRRalait Etj%ecfg:mbmgd with 10 pf 2x

transferred into precoo pressure

SDS-PAGH (RipRebUeT PaRGPBIER 1 SSIsHIRsiraRhoresis. diier Rigerapfieresis the
bands/ adeViaihed ﬁltl@ﬁo&m@wsﬁthaﬂﬁ @éaehﬁzsbes @g&&ﬁi&dé g@ Afﬁ@gcnbed (2) and the
ells is r rop by drop rops/
amouggiéﬁggﬁa ﬁ@%mﬁﬁ%ié%ﬁ& %%Ilectlon tube. After a
second passage through the pressure cell the
“&M§-ension is divided into aliquots of 500 pl and

I'nclusi on bodies are isolated by centrifugation at
Produr@ion2gG0betgrdicgous3biypaptitie of frtdrest (instlind by-r2fBiing, using one

of thd R SELAAAN, whh SN AR ol oohRRERAGL, 1

PCT/ AT2006/ 000165 -31 One of these aliquots is

The cfrf%?é% 8&%9 %FE% gnrgbgsso ?mg\%ﬁo Med %ﬁ%@gﬂé@? %%%' c‘}itﬁes %nlre LEehrivatives

with Q@ dp NQ%@f “oRheg @ﬂtcamerfpmtr@ﬁe ﬂ@mtmmemor@m toHbe results

achtebé@kiﬂﬁh@@erﬂ@%@ﬁﬁﬂ%I@Nﬁ)éjs%é%h eQ e then applied
onto a 500 pl colum filled wt nm)blllzed

nmetal affinity matrix, (Quiagen GrrbH Qui agen Strasse

31@.;“3,&,5,93‘2@5,@3&!@5@ Cat. Nr 30210). After application
the colum is washed with 5 colum vol unes (CV) of 5M

guani di ne hydrochl ori de and renaturation of the
3.1.1 Retdicpdl PBri S i nduced by rapid buffer

This process is conducted analogous to the one described under 1.1.1.

3.1.2 Ampliication of mutant by PCR
This process is conducted analogous fo the one described under 1.1.2.



exchange to refol ding buffer (20 mM sodi um phosphate
pH 7.3, 500 nM NaCl, 5% gl ycerine, 2 mM EDTA)
Ref ol ding buffer is applied until no guanidi ne
1Wg¥a%ggggprlde is detectable in the flow thpeddReeosnoniss
terwards the colum is sealed. The sealed colum is
i ncubated for at |east 8028 nutes, then SDD-Ins is
washed out, sinply by applying I CV of refolding
buffer. Exanple 5 Production of a heterol ogous
pol ypepti de of interest (insulin) by on colum
refolding, wusing the NP -derivative with SEQ I D NO
2, 3 or 4, respectively For this experinent a

3.208&&%@1&#[1 H} ous to that described in exanple 4 is
u3|on pol ypepti de conpri ses an

This pRpaegs mqqadum}e@mloypmm pRgydeagripen under £.6r m of t he
pest iviral autoprotease NP, (SEQ ID NO 2, 3,4
specti vel %0 foll owed by an SDD-I|inker (serine,
ﬁfgﬂ‘ stggllertic acid) and the sequence of

This gﬁédésé @%éhuabtecﬁaribiééeuas{orﬁdé bhOBeibdd @wid 49 bih&.

construction of the plasm ds is perforned anal ogous
to the process described under 4.1. 5.2
34Eﬂ'§r§§§6maﬁamrﬁﬁnﬁmnﬂansfor mati on of the host cells

erfornmed 0 s to, t cess described under
These, froBtee i o dudr AR o i foesrioen ek b 62iion
and fernentation is performed anal ogous to the
350%%%% ss descri bed under 4.3. WO 20061113957
! 2006/ 000165 -32- 5.4 On colum cl eavage of
This froress isrcolitiectarhnaraidgonntodhe anadescdbed arsdel #6, | S

So!ub@@rér@ Hﬁ&a@@% H’ZSUI tb& qgsg% Q&ﬁiﬁéed d&%%?dé%clog d under 1.5

and e}aoRle 81 ogous poI ypeptide of interest (dorml n D of
protein A from Staphyl ococcus aureus) by refolding,
usi ng the NP -derivative with SEQID NO 5 (EDDI E)

Examplg4 t hi s experinment the construct pET30-EDDI E- sSpA-D

Pradu&udﬁsdf% AeRISY RS DR plité b ThtelEP ﬁéd?mFQPbﬁ ﬁﬁﬁ'ﬂ Refoiding,

Jusion_protein COI‘“)FI ses a nu or m of
usmgptgglﬂ"v-;qegyatwe with SEQ iD RO 5 (EDDIE)

in the following “EDDIE" indicated the mutant of the naturally occurring autoprotease NP of
CSFV with the sequence according to SEQ ID NO 5.

For this experiment the construct pET30-6H-EDDIE-SDD-ins is used to express the fusion
polypeptide BH-EDDIE-SDD-ins. This fusion polypeptide comprises an N-terminally
8xhistidine tagged mutant form of the pestiviral autoprotease N™, SEQ ID NO 5, followed by
a SDD+inker (serine, aspatiic acid, aspartic acid) and the sequence of pro-insulin.

4.1 Consfruction of plasmids

The DNA sequence for N™-pro-insuline (SEQ ID NO 6) is custom-synthesized and inserted
info pUC119 (NCBI #U07650: National Center for Biotechnology Information Plasmid
Database, National Library of Medicine, Building 38A, Bethesda, MD 20894, USA) by
Operon Biotechnologies, inc. {1000 Atlantic Avenue, Suite 108 Alameda , CA 94501, USA).



autoprotease NP° with (SEQ ID NO 5), (EDDIE) foll owed
by domain D of Staphyl ococcus aureus protein A 6.1
Construction of plasm d A codon optini zed DNA

w& SREEReS for domain D of Staphyl ococcus aur @d$/at2066/000165
protein A, (SEQ 1D NO 25):

GCAGACGCACAACAGAAT AAGT T T ARSAAAGACCAGCAGAGOGCATTCTACGA
AATTCT
GAACATGCCGAATCTGAATGAGGAACAACGTAATGECTTTATTCAGICTTI " A
AAAGACG

ACCCATCTCAGAGCACCAACGT TCTGGGCGAAGCAAAGAAACTGAACGAATCT
CAGEC ACCAAAA is assenbled by PCR of six partially

From QM@ %bﬁﬁﬂbﬁﬁe%m%ﬂﬁ&lcﬁ%ﬁﬂ%d irBAR} WRRh (SFSuirky N mplified by

PCR WA@M@W@@@A@@O ORGSR IR0 ePAAGACCAGCAG,
Ins-R-SRA{EEQ (ISNQ 249 BOCETITCE TCG ACT TAT TAA TTG CAG TAG TFT TC—3 )

e S B A AL R o SO A T s oo

(bold Ee@Binto the vector pET30a. Transformation (see 4.2) into E. coli strain DH5alpha (#

1064 -D}Tﬁé@%’*}%%@?ég%%%gg %@T%Aé no o&é@‘ or's‘éa‘rgﬁon, 1600
FaradaGCAveGrRCFOTERAMERCTaIsAad  Bona BROE)T CoateT GNIEpAGDNA from
S PR AR AR RIUER MR T ETR3 iR £DDIE 01
PET3@m{gepor sanstiustian yiierid 1821) EDDIE (SEQ ID NO 5) is amplified by PCR using
the foTJJ.EEE&ﬁ ﬁ%@%&i‘\@%{ﬁr@@[ﬁ%@f {FET DT E@P@%ﬁ@%ﬁéﬂh‘r' dLA TCA

reaction wth units Ta nmer ase

ocn T SRR REA AT CARBLATHT CORAST GET R NP* R.Sal (SEQ ID
NO 2Rainkftre fe20Bhd fra ent@&ﬂrg@ a6k RYTAL FRicHSIe EifER M Ndel ¥nd Spel

i RS o Lo SRS e A ) 20

suitatiidh elehoédeowﬁm g::rpN‘ETg satsproteaks i tad pmﬁsbi&t beguente 3¢ afplified from

pasril{y gt i 708 by 4T S saibfig 18 B Yoyt seo sz

ID NQ B&) (B-ETA ARTRAGT THG ACCI GAT SAS TTCT &I T AAQ GAA0ATIOTGEDGC-3")

R t
ond R, 2519 R, 2 e Pl o 0 o
sequarige vgerﬁétn@t@@aﬁbsﬁ 2 ;ﬁO@bM@'ﬂ ibolddafigrs)zia thepgonstict 6H-EDDIE-ins-
pET30a to create 6H-EDDIE-SDDIns-pET30a. The sequences of the consiructs are verified

by DNA sequencing according to standard fechniques.
4.2 Transformation

Electrocompetent celis are prepared from one liter of bacterial culture (grown at 37 °C and
225 rpm to ODgw=0,5 ). The cell suspension is cooled on ice for 15 min (continuous
agitation} pelieted (4 °C, 2500 g,10 min) and the supernatant removed. The remaining peliet
is resuspend in one liter of dejonized water at 4 °C, spun down (4 °C, 2500 g ,10 min) again
and washed 2 times in 50 ml de-ionized water (4 °C) with intermittent centrifuging steps
(4°C, 2500 g , 10 min). The peliet is finally washed with 50 mi 10 % sterflized glycerol
solution {4 °C) pelleted (4 °C, 2500 g ,10 min) and resuspended in 2.5 ml 10 % sterilized
glycerol solution (4 °C), frozen and stored in 40 yl aliquots at -80 °C. One aliquot of
electrocompetent cells is thawed on ice, 1! of ligation reaction containing Sng DNA added



agarose gel electrophoresis in a manner known per se.
The purified sSpA-D PCR product is digested with
Spel and Sall and ligated i nto dephosphoryl at ed

w& EbaRi | E-6Ha (for construction see undepefiudsndenooics
accorJFﬁgD to standard net hods. Transformation |Ant E.

coil strain DHbal pha (# -139643-013, |nvitrogen
cat al ogue 2003, Invitrogen Life Technol ogi es

Cor poration, 1600 Faraday Avenue, PO Box 6482

Carl sbad, California 92008), is perforned anal ogous
to the procedure descri bed under 4.2. Isolation of

pl asm d DNA from sel ected clones in a manner known

o 88076 S AP TGS S B o

Eiecfft)@faﬁfgiﬂ“dﬂ plane with a ﬁ@ﬂA@tGQﬂ@IHt@ser‘é“ (BiorRast kpbgratories inc., 2000

Alfreda (h0§ Ch
L e e

F’foduaﬁw 998} meleing iRA-RH: Pdse) P@ztgq"%’n(%ea# é?’i’?éﬁf’%&ﬁ Ibf P00 Alfred
NobelPBivie) HaRslicaN T osBU 3, mgAtém RI 1958658, 4§85 Feldhes! Re8REn Products

1008119, R o EheorB 25 o BR8 Ehr v £ wherey
plasmid foonstruBSteap by | dezsodbeds usdsr edl$ is Sirgrafdnedmat [&naabagolnﬁnediaﬁety
e .
verly 515 PR, SR S 5 Sy Sl BB s
added3and EBCHENSERNTIS8Sredds rmastage rd r@iSpiasdip ltetweahd incubated for 30
min (W‘td” rﬁ@ '?bi?f h@%@ssﬁ%&%ﬂ% fen bl J SPLA68fn ?égﬁ%’ﬂ%) jg:cubaticn

rivativ TTPI‘ISII’]

over QEBAEST S GopHo Bl BokelEnsieTet ud ail Tobroliaand igcubated over
night €Dt &S 88k BY5 fom. aneli Jr tﬂ@gvérﬁ%R%it%qg uddy f@r biﬁsmld frefarahon by

constructed by nutationa descri b
standineBRds &0 | %%ﬁ!@ﬁsﬂaﬁ’%ﬁm sbisrsg ﬁesreﬁfgcwqaeaqsfwwd DNA
sequeping S |Afler \'Mﬁﬁ@ho(l SHyCEequehte TdHalysfoA tHeChldehkd @esé\Gor furiher
vt gk S 8 e iy 5 A 100

CTA ACT GIC C3 ) and E 3 _T1588_ (5" GGA CAG TTA GIG
2 e S R oSt eny! L AGTE 3 e

via the Ndel and Spel restriction sites. The DNA
i0 mIDN%H %@gremgﬁt e‘}ﬁrrebéltél]i E:M&:r;%mgﬁ—sfgﬂg %s'o%sé’r% b&g Jl%er 4.2
are diluted by 10 with TY-medlum {see 1.1.2) and incubated for 30 minutes at 37°C, 225
rpm, foliowed by induction of protein expression with 1 mM IPTG (Isopropyi-thiogalactoside)
for 2 hours at 37°C, 225 rpm. Cslis are harvesied by centrifugation at 2500 g for 10 minutes
and the peliet is resuspended in 8 mi tysis buffer (20 mM Na HPQ., 75 mM NaCl, 5 mM
EDTA, 2 mM MgCl,, pH 8.0). The suspension is then transferred into a precooled pressure
celi and incubated at 1380 bar for 5 minutes. After that the valve is siowly opened and the
suspension of disrupted cells is poured drop by drop {2-4 drops/10 seconds) into a clean
collection tube. After a second passage through the pressure cell the suspension is divided
into aliquots of 500 pi and inclusion bodies are isolated by centrifugation at 4°C, 20000 g for

30 minutes and sfcred at -20°C {supematanit is removed before freezing).

4.4 On column cleavage of insulin



Exanpl e 8 Production of a heterol ogous pol ypepti de of
interest (proinsulin), using the N1'- derivative with
SEQ ID NO 33: 8.1 Ceneration of the derivative

waSHBA to SEQID NO 33: 1ng of PCT/AT2006/000165
%%%I%ST T158S-fns-pet30a i s used for random >

mut agenesis with the GeneMirph PCR Il random

nmut agenesi s kit (Stratagene, 11011 North Torrey Pines
Road, La Jolla, CA 92037, USA, Cat#200550 catal og
2005,). In detail, 5pl 10x buffer (GeneMorphil),
1p140 mM dNTP-m x (GeneMorphll), 2,5pl (103 ng each)
primer-m x | F-Np-Nde-F (5 - AAG GAG ATA WD 2006/ 113957

One &q{_és%-@ggﬁé %&gﬁpdendgé m-@ﬁﬁu éf) g% %@q%y@éﬁ Iﬁd&y adding

500 HM‘G')M&@Q*‘F@AE MO%@UC@T EATS rﬂ'fQG*’@ 1@in)at rdonplemperature the
inclusidAt isasaBta) arle GRERINRE FH?J; lthen aggﬁgd i E%Tpl column filled with an

S- 1 ns-pet 30a, A. .dest. . This mxture 1s
mm@ﬂ?ﬁdéﬁf@cﬁ Y T, {QYiRGRY %@biﬁcﬂiwwt@ﬁseﬂ Ri4q7 2thidhiden, Cat.
Nr 302tep Aftet @pss&aacaﬂ HRe ColQAR is %_:Is_ﬁétpvﬁﬁ 5 ollinA \;Bﬁﬁnesf fowalof 5M

e re x0N Wi
ouari S BoRHTR 1 Rt e A RBA, RSN PN eilobuter
exchainge tovrefodiireg buﬁet €20 iRIBRotiom phespitateopH T3 506 mpLNaEl 4 glycerine,

R L

flow t@mj‘e ﬁﬁgwgmgdine gqrjurd@ is2ea5Y. Heceaigd tglutmy it eubated for at least 80
mnnut@éa'ﬁ#gna@ﬁ&ﬁ%ﬁs PabREUTRPAR 5P%ymgg1 é‘g%‘f” g—:i&«?ﬁ& biyed. of

pl asm ds The construction of the

performed anal ogous to the process descri bed under
Examfiels The fragments generated according to 8.1 are

used to re | ace the NP genelnthe pl asm d EDDI E

Produqiigg. & heserolpgouspotygeetide phintprest ansadin) by pp rolmmEsfolding,

using the NPCIdRAlANG with 8BAANNTY! PGEL9sfechoal, Of NP
derivatives. 8.3 Transfornmati on The transfornmati on of

the host cells is perforned anal ogous to the process
For tidesgpdrineght anctestrud. ﬁ‘saloﬁoté’s @(ﬁﬁﬁaéétﬂﬁecﬁﬂﬂef( (Jﬂ@r&t BliseB. This

s 0 N U, Bl s T Yy o e s
autop@iisme ¥, 4BEQYE NOC2EM agmpedivalyy, Siolowes! by rtUSDBdinies {serine,
asparﬁ@é&& 'a@ﬁéjﬂlgﬁg@ranﬁ tr':_fe seguence of pro-insufin.

5.1 Consfruction of plasmids

The consfruction of the plasmids is performed analogous fo the process described under
41,

5.2 Transformation

The transformation of the host cells is performed analogous to the process described under
4.2, '

5.3 Expression and fermentation

The expression and fermentation is performed analogous to the process described under
4.3.



Exanpl e 9 Production of a heterol ogous pol ypepti de of

interest (proinsulin) using the NP'- derivative

according to SEQ ID NO 32: Alternatively the

wdlSlobBbive according to SEQ ID NO 32 can bepdsReobboooiss

the process descri bed WD 2006/ 113957

PCT/ AT2006/ 000165 -36 abdfe: The derivative is

produced as described in exanple 7. The steps

descri bed under 8.2 to 8.5 are perfornmed anal ogous

for the derivative with SEQ 1D NO 32. Exanple 10 10.

1. Generation of Threonine-Serine derivatives of

EDDI E: To further increase to polarity of EDD E the

e (T) in positions 109, 114,

540?%%@%&%33%‘!ut arlrﬁnne 143 are replaced by Serl ne
The opspitw Yeavage ot Ingllingis pea‘omﬁdsartalvécusgwe pEcesDRgEribed under
44wﬁp§|hnarlrgglmst he foll ow ng set of 15 overl apping

ol i gonucl eoti des and assenbled by PCR as descri bed

in 6.1: Primer List: el;
Exanfpfe®d CATTTCGAACTGCTCT ACAAAACT AGCAAGCAAAAACCT GTTGGOGTTG

AAGAGCCG, e2;

ProdystionTeicEshelesalearue ReRaBlits Of Ansrsrt AdlempinoBrelmgteings from
StaplRhacoad daF e BCATEIENG, ST AORESHBHGRASLER E¥AI6 NG 5

(ED DB AT T TACAT TAAACCAGGT CCCGT CTAT TACCAAGACT ACACT GGTCCGG
TTTACCATC ebagc;

For tmsr%%n%@ct G@[‘%ﬁ&é@ B s Used 10 ex%-ls:ess e fusion

proieiC TEFAESADATCT ARG TTOSACEITHEIRT COBREH IO BaTGorme 7aigthe  pestiviral

autorEEEE AT A AT I o

aureuS ACTATBGACGGAT TCCCAAAAAGAGGACGACCT GCAGT ATCGTAGACCGECT
CTTCAACGCCAACAG ego; GAG
GCAGATCGCGCAGCGT TGTTTCAATGT CATCTTCTCCGCGGT CATGGGGAAG

6.1 Capstruction of plasmid
CTGGTTTAATGTAAAT GCCCGACACCGGACCTAGGT GGT TTCCAGAGCGACAA
TCGCCTTTAC et 2; .

A codep Rt BNAGRSaTtasdetoneit Rl Fiarixiocesre auggug protein A, (SEQ

1D NCCEEYCACGTAGAT GT GGTACAGT TTCCCGT CCGAACCGGT TACACGGCCAATAC
GITTAG el 4agc;

CCATTTCAGGEGT GCGAGEEGT TCCECGCT TCACGECTTTTCAGCAGGATCTCGC
GCAGATGBACAACABAATAAGTT TAACAAAGACCAGCAGAGCGCATTCTACGAAATTCT

cAACAI SR T SR T EASE AL TART R T PERE B P A A cace
ACCCATCTCAGAGCACCAACGTTCTGGGCGAAGCAAAGAAACTGAACGAATCTCAGGC
ACCAAAA

is assembled by PCR of six partially overiapping oligonucleotides

SpAD1Spe (SEQ 1D NO 26):
ATATACTAGTTGCGCAGACGCACAACAGAATAAGTTTAACAAAGACCAGCAG;

SpA-D2 (SEQ ID NO 27):
CATGTTCAGAATTTCGTAGAATGCGCTCTGCTGGTCTTTGTTAAACTTAT;



The resulting fragnment is used to replace the NNO
gene in s-Np-6H pet30a via the Ndel and Spel
restriction sites. The DNA sequence of derivative 92
whlofidk] ed by DNA sequencing. — Transfor mat besaigomics
acterial cells and expression and fernmentation In
done as described under #%-and 4.3. d eavage
anal ysis is conducted as described under 1.5. WO
2006/ 113457 PCT/ AT2006/ 000165 -37- no. Amino acid
changes in NF derivative 92 R53E, Gb4D, R57E, Al09S,
Cl112E, VI 14S, Cl134E, C138E, L143S, 1155S, F158S SEQ
| D 92:
SpA-B3- )SEEINBEe): YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKL PH
DDI ETT _
CATIC SAACAPFSECANSTRAAPNG YO ARBRT AAEDESQFE
ESTKRI GR  VTGSDGKLYH
AKRGTPRTLKV\BRNSTNCPLW VTSC- ( 168) EDDI E
SpA“éMb@% To exchange the amino acid S143 with
GGGECGW@WTTMA@%@'%AMG@sm\'ﬁmmmﬁ@ﬂ@ﬁﬁtﬁs& N,
Q oligonucleotide el4 is repaced by the degenerated
ol i gonucl eoti de el 4vaw contai ning the nucleotide
SpA-R RIS ID N@rﬁOWAWfor the codon in position 143 (V:
TCAGKETTTWAARNGACR d‘r‘t@x‘%AéCAﬁcM&é‘ﬁ&TecheAAe
ollgonucleotlde It contalns the rever
conpl enmentary triplett WB.
SpA-198 4¥asEQGH N §ACGEGT GCGAGGEEGT TCCECECTTCGCWIBTI TCAGCAGG
The sa ene_assenpl rocess and
T R G oA R e PH0d GO G ARARRE T hut ant s
described in table of mutants. Transformation into
. [1s.and e S nd fer at i
n a 30U PO rebfon B oot Dhpitienase FabEm & . ac-o02

Geneanafll Eeibd!, | Baifesmhstt d4, @34&§mﬁ|rigaahsendezerﬂ:aﬁy} TabPeRr buffer

oo Ry 2530, DA WL (L5500 e

using dhes foliowing pEmrant M incplaien at 06 RSB, 255¥Des FEHEC 3alsec, 54°C

sroic Mk eI Fy Bl b 2 W £ W,

ampliiadig e Sfead@ﬂﬁd LSS ’rear:&css\@tfgéo REEOT F3rg, 3 fgring pimers (SpA-
D1 Sd8nd SPA-DBESal) Thd 4SuceRl o286 eﬁé%é@mt‘él r885aurd-sbdGlyzed by 1%
1155 F158S .SEQ I D 95: WD 2006/ %_'1;
agarogp-ge Aél%'@g /(UB%S_LE' marnner known per se. The purified sSpA-D PCR product is
digested with Spel and Sall and ligated into dephosphorylated pET30-EDDIE-6Ha (for
construction see under 1.1.2) according fo standard methods. Transformation into £. cofi
strain DH5alpha (# 10643-013, Invitrogen catalogue 2003, invitrogen Life Technologies
Corporation, 1600 Faraday Avenue, PO Box 6482 Carlsbad, California 82008), is performed

analogous fo the procedure described under 4.2. isolation of plasmid DNA from selected

clones in‘ & manner known per se and DNA sequence analysis as known in the art verify
pET30-EDDIE-sSpA-D.

8.2 Transformation

The transformation of the host cells is performed analogous fo the process described under
4.2



- 38
(1) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKL PH
DRGEDDI ETT

web FgbERSEDORSCNHL GPVSGl V1 KPGRVYY QDY TGPV YHRAPEFRPErsiio1os
ESTKRIGR VTGSDGKLYHI YVEVDGE! LLKNAKRGTPRTL
SRNSTNCPLW VTSC- (168) . SEQ4-D 96:
(1) - MELNHFELL YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKL PH
DRGEDDI ETT
L RDLPRKGDCRSGNHLGPVSG Y1 KPGPVYYQDYTGPVYHRAPL EFFDESQFE
ESTKRI GR
VTGSDGKLYH! YVEVDGE! L L KDAKRGTPRTLKWSRNSTNCPLW

6.3 E"ﬁ%gkﬁ%ﬁ'%%%&PVWEEPWDTAG?PL FGNPSEVHPQSTLKLPH

The eRSERDI &1 fermentation is performed analogous to the process described under

4.3, LRDLPRKGDCRSGNHLGPVSG Y1 KPGPVYYQDYTGPVYHRAPL EFFDESQFE
ESTKRI GR  VTGSDGKLYH | YVEV DG El LLKKAKRGTPRTLKW
SRNSTNCPLW VTSC- (168). SEQ I D 98:

\ PQSTLKLPH
6.4 Cléahianllck olair 16T IR AR Yieah GEBL il Niiread QS

Cleavager! SiREHCRSERAIEP VS| FErppreeauy ey RppoRRFhEsPEoUS to
the préoesBéddribed/UtedePesKLYH | YVEVDGEI LLKQAKRGTPRTLKW
SRNSTNCPLW VTSC- (168). Construction of

SNp- FVN- 6H pet 30Ca To insert the peptide FVN 6H
Examplert ai ning the first three amno acids of insulin and
t he 6H' s t FVNVDKLAAALEHHHHHH) NP° i s
GenecefiGh Bt o eI CAEFHHAG, i SEQL Ho. NB: .%r“tpqu.{ﬁwsmwss
aspargglhle B5 Yaplated biNredifie, dntl thiebniny1 588pichd B\serip TGA
ACA GTG 3') and NP -F-Ndei priner (SEQ ID NO
20) by a standard PCR reaction and the resulting.

Startlrfgr R@TEit sdarvetlet conimping CSENPIO NOY Ba(EDIREY @ Sdefilvétive Oherein in

s NSk o A S 55030 SRl o

as deﬂ%@ﬁ%d&l‘ﬁZDﬂB/ D@@&sﬁﬁsecut@@ skpe cine perfotmed using) éeauriniep gaitss 5 N35T

5" c*r@ohyrp?f% Hed MR 88k Aﬂé%ﬁ a%@'ﬁé h@fCAc TTC GGA CGG

COCCUS aureus protein

GGT @QC% AOGAGE) ae wel 8¢ E95.I.'6‘§ 5§§®5IQ§5NQC§3 GTABOAEPCAMRTA ACT

I
oro &byl 4Tt CopROU TIGTO T THABCRS 6 ), o ot

fragmet-issvsegiio eenisoe B R e yactor 6H-EDDIE-ins-pet30a via the Ndel and Spel
restriction sites. The DNA sequence of derivative EDDIEN35T,T158S is verified by DNA

ssguencing.

Example 8

Production of a heterologous polypeptide of interest (proinsulin), using the N™ -
derivative with SEQ ID NO 33:

8.1 Generation of the derivative according to SEQ ID NO 33:

tng of EDDIEN3SET, T158S8-Ins-pet30a is used for random mutagenesis with the GeneMorph
PCR I} random mutagenesis kit (Stratagene, 11011 North Torrey Pines Road, La Jolia, CA
82037, USA, Cat#200550 catalog 2005,). in detail, 5pt 10x buffer {GeneMorphil), 1l 40 mM
dNTP-mix (GeneMorphll), 2,541 (103 ng each) primer-mix IF-Np-Nde-F (5-AAG GAG ATA



The domain D of Staphyl ococcus aureus protein A

generated by gene assenbly (see Exanple 6) is

anplified by PCR from pET30- EDDI E-sSpA-D (6. 1) by use
rimer pair (SpA-D;

w%& CAACAGAATAAGTTTAAC and SpA-De; | Cl/AT2006/000165
TTTTGGTGCCTGAGATTCGT TCAGHBFETTTGCT TCGCCCAGAACGTT)
using essentially the same PCR reaction conditions
as in Exanple 6 and subjected to a domain assenbly
process. In a first step single domains are |inked
together by PCRwith a link-prinmer pair
( SpA- DI i nk2RC;

A AEREOIAT A AR ARECIAT RSP Gl ToNFIR GRS TR oo

AGC /Q\DARATEr CREAREGTARACAADEAR RAGATANDrETEPARERMahil),
1ng ENSHEAEEST, AQ)sesifs- béts@a P@Fﬁés@agd '5@.[:1 frh% .hb(mfé €18 'sUEécted to the

concentration i s red g t he
foliowigg PCEPGRRE: (14PRGHE: Al 10 s et tea " omin BEC: fna
step: mumhm ﬂéh@ helderse: The K'eailiiththalhb i@ Saourtt e:\femm Ieads to 4

R B AERSok ) YR A TR e SRR il iy SR Shing the
QiAqLiokv eCse Ruciftﬁnenreﬁt d¥agee qBmbHe QibgdrhStidsseerid Do4anzé Hiden,

Cat#2 104 B?]aé;e P a@:ﬂ@féd d% erréaqéﬁ) %@g%%ggﬁ %ﬁﬂﬁ%tgrefs recommendations,

conplenentary 3"and 5" I|inking-sequences of another
Q%%!cfl RSRG&d i vel y. Hence, many units of one
8’zcspe I C d%rml n are |inked together producing _
The cgrsiugiéan ef Hermasmids Is pariormer anglegroatia the progessadlasciiped under
4.1, TE@ f@gh@mssyaﬁe—aqy@%&;draﬁé & Bqna;@nséeelte%asc@ﬂ% NF@ §8f in the

ends attached urln%the iTst

P‘asmiﬂc?@%ad?%?ﬁ%%ﬁa? NaplandeSRe! irgstiician sftes §iug Gesating a random
mutageR64 pedt af BT dayivativesecond PCR with the adaptor-pri nmer
pair: fish-R-Sal- SpA;
GATCTTCAGGT TGGTCAAGTGGGTCGACTTATTTTGGTGCCTGAGATTCGTI TC
8.3 Trafsdformdiorand fi sh2- F- Spe- SpA;

e AR R o B KA o ROURREHSEARAFIORAE 0 R ET95gRE espfosd under

42. the first PCRreaction is directly added to the
second PCR m xture containing 0.5 pnol
adaptor-prinmer. The reaction products are separated

34Ewe%ﬁj%63@f@meﬂ€ﬁtwtrophor esis and the fragments

e 5408 1 O 0 49 W o

3. genes are anplified by PCR using 50 pm)l of
anchor-prinmers (fish2 W 2006/ 113957
PCT/ AT2006/ 000165 -40 F; gagaGAAGAgQTGGCTACTGTAgAG and
5 ClepvageranafyRisCTTCAGGTTGGTCAAGTGS),  purified by gel

c;eavg;;egc”os,%gs?g@f@gs el 3! St Spel /Sl and

Exampie 8

Production of a heterologous polypeptide of interest (proinsulin) using the NF™-
derivative according fo SEQ ID NO 32:

Alternafively the derivative according to SEQ ID NO 32 can be used in the process described



EDDI E-i ns digested with the same enzynes, which
results in a replacenent of the sequence of
proinsulin with the doubl e domain D sequence, thereby
VA jse to the construct pET30- 6H EDDI E:
ng%df@%??sm D (fusion of EDDIE with with GoBGPAT2G 000G
domain D of Staphyl ococcus6-aureus protein A). 11.2
Expressi on of pET30- 6H EDDI E- sSpA- D- sSpA- D
Transformation into bacterial cells, expression and
fermentation is done as described under 4.2 and 4. 3.
Cl eavage anal ysis conducted as descri bed under 1.5
reveal es, that besides of the cleaved NP-EDD E
' I I e-majority of the
aboveﬁﬁ;@% g%ﬂ&g@féq? é@?%%%;gr%o arn érg%%ng%%?'per cent) is also
The sfepanigséribed hades &2 fsl & 5fare perffarmed Bneloghus for the desivative with SEQ
iD NoEssi dered to use the NP derivative containing the
am no acid substitutions C134E and Cl 38E which
showed very low in vivo cleavage rate. 11.3
Construction of pET30- NPnCl 34E/ C138E- sSpA- D- sSpA-D
Examphte1\P' C134E1C138E DNA sequence is anplified with the
primer pair |IF Np-Nde-F
( 5- AAGGAGATATACATATGGAACTCAATCATTTCGAACTE' ) and I F
10. 1.8pn&Rébh SPEhrBonine-Serine derivatives of EDDIE:
(5" CGTCTGCGCAACTAGTIGACCCACAGTGGACAGITAGTI3' ) cut with
the restriction enzynmes Ndel/Spel and inserted into

To f“fmf neato ;osmﬁ&t@oﬁmsamwﬁarlnsﬁ@%i@ém%.ga é‘t‘ﬁh tgﬁsiﬁcﬁﬁ 100, 114,
e e reby replaci Wi g
165, 48 oo EetoPacio) 15 5 Foriie B M (Nmy S dsbelay. To tis the

gene pET BECDNP ICEBit BhiT] 88EidiSpiAg Deat SFAT D .ovédriapgingx@igeswilemtides and
CNBE : SpA- D- sSpA- D Transformati on
assenﬁ’rfri] 0 g%%é%?gﬁcngée{?ﬁs%}ﬁexpr ession and fernentation is
done as described under 4.2 and 4.3. C eavage
PrimerD@kYSi S conducted as described under 1.5 reveal es,

hat _no f th uncl eaved fusion protein was found
eront el BB e rab i S Sy RO RS Ton vi
o GO ERCI > BT BT EMEE I L HERE TBAREC ) use of

- e CCT PR AT RPAMGEP A T POE ST anpunt of i n vivo

4 CERN E MRRGEM EE CERETAT AEY PAAGF T B PPAEEES on of the
sSaac T FRACH T BB ET S TICMASCrHE T BTV ATO T ASCTAT ERPCRETGTAAC

8, CTCERATREFAOTTIAERT SCARST ERNRICCAPEPIRETg of NP

e7agc LY TR FHCCT I8P T SBFACHAMBERINSHOWSADHEICEES  al nost zero
eB,CTARACOAPTTBCAAREATAGET TSRATATICTERSBr ox. 33 % cl eaved products
e9:CACT TEGEATOGAT TCHEr28CrECAXRO ST EC RO TCATABOBIB IO 1GBcascAdAc
e10;GABRXGENGpicecd2ccdPT@TiumATeorATOTTCICChet@naisegmuas pol ypepti de
e11:.cTedTTiARt@ErestccbddBoeamaciTresibetacgetcaahcratireoges C
e12;cabAARS CEAcRddrathchabotacisahcoastdlg t he | P-deri vati ve
e13,0TREAEBTABRQrddPadd@racecaTceoarccaaTTACACGEECAATACGTTTAG
614agciCCATTTCAGGGTGEGAGGGETTCCGCECT TOBCECTTITCAGCAGGATCTCGCCATCAAC

e15,CECABAGATGTTGETCGACGCTGCAACTAGTGACCCACAGTGBACAGTTAG

The resulting fragment is used io replace the N™ gene in s-Np-8H-pet30a via the Ndel and
Spel restriction sites. The DNA sequence of derivative 92 is verlfied by DNA seguencing.
Transformation into bacteriai cells and expression and fermentation in done as described
under 4.2 and 4.3. Cleavage analysis is conducied as described under 1.5.



(EDDIE) 12.1 Construction of 6H EDDI E-JAC The gene

for JAC, a direct target of oncogenic transcription

factor Jun which is involved in cell transformation
igenesis, is anplified froma cDNA,

W%%@Eﬂ Markus Hart] et. at. JAC, a direct ta{?g/g%m?m%lﬁs
oncogeni ¢ transcription f-a&tor Jun, is involved in
cell transformation and tunori genesi s. PNAS 98,
13601- 13606, 2001) by PCR with the oligonucleotide
primers JACI ( GATCACTAGTTGCATGCCCAACGGAGS) and JAC2
( GATCGTCGACTTAGT TGCCACAGCCACA) cont ai ni ng the Spel
and Salt restriction sites according to the protocol

AESELE R resuttinyg—fragment—Ts usedto
" T ED gg'g%ﬂ?wgédéﬁn Pgullqeﬁw%tg'ﬁe from 6H EDDI E-1ns-pet30a to

92 | RG35a GSIBHRETEDIE0IRC YREIYHI4STRE 34 (ISRE sl 485, 11558 F1585
constructs are Verified by DNASequenci g accor ding
to standard techni ques. Transformation into bacteri al
SEQEH4's and expression and fernentation in done as

(1)- MQWELQWTSKQ@VG%%WTAG&pLﬁbﬂ@sEQﬁP@S&L&@@R@EDDIETT
conduct ed. as descri bed under_ 1.

RO B A S B0 Do WU AR FEDESRFEESTKRIGR
VTGSOGRIaH eVEVDBER RS AKRETPRILKIWSRAS TNCREWNT' es}v ative
with SEQID NO5 (EDDIE) 13.1 Construction
6H EDDI E- sl FNAL- pet 30a: The gene encodi ng IFNAl (gene
EDDIbask deve@est on number NM 024013) is assermbled by PCR

To orfB it PP Gk w120 WA rtal g R i it P Gt Ko N

Q) oligPOcISAlZisCTIB iF rdphdtll by2ihAdSgSrEGISATIgORIsuEE: $THaACANGERMmg the

e ePrisHen il s B paien JEVENR Wt Sarger e

a revergvliscoideika i Tontaics AETFeTRIFsarempiEerdsmpiipEd VAR, CTG
CCA CAA ACC CAC TCT IFNA1-4 CAT TTG TOO CAG GAG ACG
ACG CGI ATG CAG AGA GIG GGTI TTG TOG GAG
eravan A AR B B Ao O AR AP A O CaT
TAG CCC ATT OIC TTG TCT GGA TCA TOG COG | FNA1-6 TOG
The sEM& CE0A agsemilCpEeessTag ety S EtHmeiItasegdtad @OBe mutants
doscrfRA T TR CAA GAG. | FNAL-7 GAG G0 TIT GGT_GOT
CAA GIC CAA AAG GO0 CAG GCA ATG GCC TTA GIG CAT
GAG ATG | FNAI-8 TGO CCT COG TOO TGA ATA ACT GAA AGO

Transldrhabin i@ Dadibm TG ST efdrbssiah artiGalridatatibh Gn dbidAd -dscribed

undei et 43 PR AN OS] TR IEPIFETTAM, TS 000

AGI TGTI TGG TOO AGA CCG GTA CAA AAT TOG TOG AGT AAG

TableBF muksdts: 11C

no. | Amino acid changes in N™° derivative

95 | RB3E, Gb4D, RE7E, A109S, C112E, V1148, C134E, C138E, L143N, [1558, F1588
96 |R53E, G54D, RE7E, A108S, C112E, V1148, C134E, C138E, L143D, 11558, F1588
97 |R53E, G54D, R57E, A109S, C112E, V1148, C134E, C138E, L143H, 11558, F158S

98 |R53E, G54D, R57E, A109S, C112E, V1148, R120C, C134E, C138E, L143Q, 11558,
F158S

SEQ ID 88:



| FNAI - 11 ACC AAC AAC TGC GOO ATT TAG AAG COT GCG TCA
TOO AAG AAG CGG GOT TAG AAG GTA CCC | FNA1-12 ATA CTT
GO0 CAC COO TAA AAT AGA GIC TTC OTC TAA TAA TOG GOT
Wé\%d’il;%JAA GO0 COO | FNAI-13 OIC TAT TTT Aﬁg)ﬂg@j{m%ﬁs
CAA GTA TTT CCA TOG TTT AAC OTT ATA OIT ACA GGA AAA
ATC | FNA1-14 AGO ATC TO®3AT GOO CAC GGG CTG TAA GAT
TTT TOO TOT AAG TAT AAG OTT AAA CGA TOG | FNAI-15 GIG
COO ATG GGA GAT CGT TOG COO GGA GOT CAT GOO TAG OIT
CAG CAG CTC TOG TAA TCT |1 FNAI-16 ATA TOT CGA OIT ATT
COT TCT TAC GOA GAC GOT OTT GOA GAT TAO GAG AGD TOO
TGA AGO The resulting fragnent is digested with the
(1)~MEgﬁﬁ#&ﬁ‘rk%x@kﬁvmeﬁwbm&ﬂpﬁ@biqP@E@E%&%%Lk&%%egnmsw

ace insulin gene from 6H EDDI E- I ns-
LRDLER@QP&W@FEZSQE GWWGWWQEEW&RIGR
VTGSPRAA YIRSV ISE IV RIAKREFPRYLIBNARASTHRIEE VABrRECRBA NY
to standard techniques. Transformtion |nto
bacterial cells and expression and fernentation in
SEQ @ose as described under 4.2 and 4. 3. CI eavage
anall%:(E s conducted as_described und

(1)-MigliH %&5@?!‘%"8@@%@@?&?&5&5@NB@EVE'E&ST&E'—%‘T'DRG DD*ETT
LRDLPRK@DWSG{NWVB@MKWMW@MISLEFFBBS@EESTKRIGR

[ PCR from t he
Ve O et C AR PR D SRR RGNS g8t rent
of Internal Medicine, University of Innsbr uck) usi ng
SEG _pri mer pair "Hep25 F Spe"(5' -TCG ACT AGI TGC GAC
"CAC TTC CCC ATC-3'y/"Hep R Sat" (5'- ATC GIC GAC
(1)-MEMMHEEL YETSKQERVGUEECXTDTEGRRCFGNPSEVRP QST ML PHDRGENBIETT

LRDL Ry R TR P oty Bl s R s R

VTGSHGIﬁWFH\é‘éEN/ED@EILhKHAKﬁﬁn'EB&IéWlSRbeﬂN&Pw‘émmabf
proinsulin with the hepcidi n25 sequence, thereby
giving rise to the construct pET30-6H EDDI E- Hep25

SEQ @Qﬁ;i on of EDDIE with mature hepcidin). W

(1-ME ET : o GH E&WWO %@%LFG@SEW&H&%RE&NB&G%D;ETT
LRDL &ch%mpqu@@wwwmamﬂmec

E
e B ety s O

expression and fernentation is done as descri bed
under 4.2 and 4.3. After that cell-harvest,
cel |l -disruption, isolation of |IBs, renaturation and

ConsgrpgtiongbsNmEVY6Hspetd0a conduct ed as descri bed under

1.5. The results show about 80% cl eavage of EDDI E-

. Hepci di n25. 44 .. )
To insert the peptide FVN-6H containing the first three amino acids of insulin and the 6His

tag (FVNVDKLAAALEHHMHHHH) N™ is ampiified from plasmid s-Np-6H-pet30a with the
primer pair sNp FVN R Sal (6'-GAG AGT CGA CGT TAA CGA AGC AAC TAG TGA CCC
ACA GTG-3") and N°° -F-Ndel primer (SEQ ID NO 20) by a standard PCR reaction and the
resuling fragments used to replace N"°-86H via the restriction sites Nde! and Sall by
standard procedures creating ptasmid sNp-FVYN-6H-pet30a.

Exampie 11



(New) dains: 1. The derivative of an aut opr ot ease
NP of classical swine fever virus (CSFV), wherein at
| east one cysteine residue of the naturally occuring

wédoehiseicase Np of CSFV sel ected fromthe 9&@/&4@2@06/@001&5
cons?lgt% ng of ClI 12, 0134 and C138, is replaced by a

glutamc acid resi due 2.-3%re derivative of the

aut oprot ease NP' of CSFV according to claiml1,
conprising the follow ing am no acid sequence: SEQ
I D NO 2:

( 1) MELNHFELLYI Cr SKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLP

X (Y ZGRMAHRAPL EFF-
Pmd'%ﬁﬁ@émﬁ%@%%%&%@%ﬁm@ PRTLKW RNnN
Staphgfacersaamireys pBite® A HsingitheiN atdeyivative apeording fe SEQAB MO 5

(Ebﬂﬁaﬂé tHe . d}é‘@%ﬁ% Egnfaﬁuﬁée‘ﬁxeq ihB&cfd SiHEBindtions c484E and

erein in tron to t rep aced cysteine residues
C1385t | east one basic amino acid residue is replaced by

11.1 GlhsBiab b o JETR- SEBHIESsAND-cdpaBie derivative of an

aut opr ot ease according to claim 3, :
The dgmaineith of SlaplilioeeasHS tasreushrIoielh Pagteraigd thyj grae assembly (see

Examge%) @B@ﬁpltﬁB@ bg@dwwaq:mmm@sé AL @. ‘ﬁ))ﬁ}hﬁé @efhe dﬁmer pair
th E, and 143 wi

(SpA-B! @A%%G%?MQ‘P‘%T%GW 'g%? opr ot ease aNf‘ of CSFVSI"*‘!‘“DEE

TTTTECTGOUTEAGAT TUGH TCAGT TGS TTEGAECAGAAOBI T\Jusirgéssentially
acCl

the sdie PRC AR RaERos B Oy ERSTR EARK- B IRISGRSEO B CRTRIR 8EPmbY

proceBREEFirst step single domains are linked together by PCR with a link-primer pair
(Sp. A_EE%%?PRKGDCRSG\IHL GPVSGYI KPGPVYYQDYTGPVYHRAPLEFFDEAQ

CTCERIRG TSOGI AARZEVIAGE CTGRORR RE ARG RNIGINGREWCEAGATTCGTT

C VTSC—(168) 6. The der|a)4@t|ve of an autoprot ease NRADSLink;
CSEV accordin o one of the clains | or 2,

GAAQ@M'@T@AQQ‘ Ger WW%WAGC
AG). Ei;tthlls @@ﬁ re@BniHél Feﬂ@ brcoRtEnfBticHCib feduced tohl8 pingl, while the that

of teng?ﬁgzsnm ug%-p%fs E)ééseeq t%#t%érgg 500G Tgrﬁeﬁg@el?eeq@]ﬁ(é\a%eéagaches a
reverséhengiigindntara8eduenca of e 5t ol ibeip# Herdlofdthie ehoveer and the forward
ink oGS 47 o Bt YyfthehBR ulehel' S BETL AL s ene
respeofivebn Thesteomuoﬁ’@‘deB’ NfkingyEndSSH \doami ok dinnepl with dheacamplementary
3'and"§ mfcihé-isg&ehggs BPE}:&H@%main D, respectively. Hence, many units of one
specific domain are linked together producing synthetic genes with multiple repeats of
domain D. To allow subsequent isolation and cloning and o get rid of the 5 and 3’ ends
attached during the first PCR reaction, anchor and restriction sites are incorporated by a

second PCR with the adaptor-primer pair: fish-R-Sal-
SpA;GATCTTCAGGTTGGCTCAAGTGGGTCGACTTATTITTIGGTGCCTGAGATTCGTTCAGT
TTC and fish2-F-Spe-SpA, gagaGAAGAGTGGCTACTGTAGAG

ACTAGTTGCGCAGACGCACAACAGAATAAGTTTAAC. One tenth of the first PCR reaction
is direclly added to the second PCR mixiure confaining 0.5 pmol adaptor-primer. The
reaction products are separated by agarose gsl electrophoresis and the fragments
containing the double domain D extracted from the gel by QlAquick Gel Exiraction Kit. The
double domain D genes are amplified by PCR using 50 pmol of anchor-primers (fish2-



am no_aci d sequence: SEQ | D NO4:
(1) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKLPH
DRGRG

PRKGDCRSGNHLGPVSA YI KPGPVYYQDYTGP

w%‘ﬁ‘%@%mm CRVTOBDCKLYH | WEVDGE! | LLKLAKHES RRTr RS

TRNTTNCPLW VTSC- (168) 9-40ke derivative of an

aut oprot ease N' :of CSFV according to one of the

claims | or 2, wherein in addition to the repl aced

cysteine residues the follow ng am no aci ds have been

exchanged: A109, V114, 1155 and F158 by T, R 53 with

E, G54 with Db R57 with E, and L 143 with Q 10.

Fioeod g RITIEACTCTadts 2 Ul O aAre PoAsEtTesTeaneTaa)

purlﬁeadqydg@e@lempmreﬁﬁ@mmigﬁtﬁd with Spel/Sali and cioned into pET30-6H-

EDDI%B@{E‘EEH te] e CAHEY Rifich RS Ttk REeamdE GRd B dtience

of proimwnmmmm{@vswwﬁ@vmmwmm@pmmw

R KRS SRALPGRINR - of i DOE RVt Bk AT
o ED%E{S SC- (168). 11. The deri valt ive of&glzﬁﬁalﬁal b6/ ey bbocous

a”’e"%ﬁ&ff"@ﬂ}@t ease N' of CSFV according to claim9, wherein
in addition the follow ng amno acids have been :
exchanged: N35 by T and T158 by S. 12. The derivative
11.2 Eaxpregsionudf QET00-6HSEDDIE-sSpASisSpaAcording to claim 11
conprising the follow ing am no acid sequence: SEQ
Transfbndion 3o bacterial cells, expression and fermentation is done as described under

4.2 anfila NeNEbE LSRR B b R TRt 118 rEvdBles bt bedsldes of

the cleaved R RREBCRIeNHRTGP B oubieedroaiy (D YeGmaianAPL FerpRieaved

fusion | Poter! AE%LQBM L%%WE&@@EML%%F@%MWW%&E it is
LW VTSC- Gp . The derivative of

considgifchfor 'éitee"ﬁ% N\ d%’l”a’@’SFanﬁ@W dengming %’fdaﬁll'ﬁsﬂmons G134k and

C1339WWRICE BRowad vaadblv iiPVivo &iB&vabekdtewi ng anmi no aci ds have
been exchanged: A28 by E. S71 by F and R150 by H.
AMENDED SHE -46- 14. The derivative of an

113 CRRRBT S oy oy R 3L 5 EA LS B! 21 m 13

The NC134E/C138E DNA sequence is amplified with the primer pair IF Np-Nde-F
{(5'AAGGAGATATACATATGGAACTCAATCATTTCGAACTGS) and IF Np SpAD-Spe-R
(5" CCGTCTGCGCAACTAGTGACCCACAGTGGACAGTTAGTS) cut with the resiriction
enzymes Ndel/Spel and inseried into the vector pET30-8H-EDDIE- sSpA-D-sSpA-D
digested with Ndel/Spel thereby replacing 6H-EDDIE with N"°C134E/C138E and giving rise
to the consiruct pET30-N"°C134E/C138E-sSpA-D-sSpA-D.

11.4 Expression of Npro C134E, C138E-sSpA-D-sSpA-D

Transformation into bacterial celis, expression and fermentation is done as described under
4.2 and 4.3. Cleavage anaiysis conducted as described under 1.5 reveales, that most of the
uncleaved jfusion profein was found in the insoluble fraction after cell disruption via French
Press. This result shows that by use of different N*° derivatives the amount of in vivo
cleavage rafes and direction of the expression of the fusion proteins info inclusion bodies
can be controlied. Moreover, refolding of N°C134E/C138E-s5pA-D-sSpA-D shows besides
aimost zero in vivo cleavage still approx. 33 % cleaved products in vitro.



ing am no acid sequence: SEQ I D NO 33:

(1) - MELNHFELL YKTSKQKPVGVEEPVYDTEGRPLFGTPSEVHPQSTLKLPH

DRCGEDDI ET- TLRDLPRKGDCRFGNHLGPVSA VI
YTGPVYHRAPLEFFDETQFEETTKRI -

W | LLKQAKRGTPHTLKWIRNSTNCPLW/r sc-( 168 %Higﬁ“&l‘??ms
derivative of an NO of €%FVY according to claim1
wherein at.least one of the following amno acids
have been replaced in addition to the repl aced
cysteine residues: arginine (R 53, glycine (G 54,
arginine (R 57, threonine (T) 109, 114,155, 158 and
| eucine (L) 143. 16. The derivative of an NP of CSFV
according to claim1 wherein at |east one of the
following amno acids have been replaced in addition
to the replaced cysteine residues: arginine (R) 53

Examplet’B: gl utanic acid (E), glycine (G 54 with aspartic
acid (D), arginine (R 57 with glutamic acid (E),

produbbf 4 U° hbietobdi polfnantits: dP Gt dsp GRE, ¢ iRkt et of

oncogenica ranscriptionc fat@Dyuny using ﬂ@ -derlvaﬁi\@t W@ﬂ?n§EQ1¥D. NO §
gne derivative of an autoprotease' NP of CSFV

(EDDI ! . r ol . _
according to claiml conprising the follow ing am no
aci d sequence: SEQ ID NO 92:

12.1 CohsivhtiniFSiLeRVEDBIRIRY GVEEPVYDT AGRPL FGNPSEVHPQSTLKLPHD

RGEDDI -
ETTLRDL PRKGDCRSGNHLGPVSGI YI KPGPVYYQDYTGPVYHRAPL EFFDE-
The gég:\%'? @Wé&%@@%‘ SO I Setid AT IR h LNEPRIGSved in

el tr%%&%@%m%%sé@%ﬁ%ﬁ oG A A, pACO s Hert

et. alCQRRYI iz5idectt tagyet A)f | shogéig) tRMbEHpLACT ifabisrequig nieeinveisd in cell

transTorANRR LA VRS R TR R 2R R iy the

oligonRGEfMIE- primers  JACH{GATCACTAGTTGCATGCCCAACGGAGS) and JACZ

o A R S AT E 0 e

accor@hg\to/fg@rotoed gipscribed IMAd. dahevesulting fsoment is used fo replace the
lnsuhrﬁégr%ﬁl‘dﬁﬁ Gﬁ%%d}égr%tgf&ﬁ: EMoRERS SLRDOIE- AP0k, The sequances of

nprising the I ng am no aci d sequence:
the coAmqtq are[yerfjed Py DNA sequencing according to standard fechniques.

Joeed

Transformation into bacterial ceils and expression and fermentation in done as described
under 4.2 and 4.3. Cleavage analysis is conducted as described under 1.5.

Exampie 13:

Production of a heterologous polypeptide of interest (interferon alpha 1, IFNA1) using
the N" -derivative with SEQ ID NO 5 (EDDIE)

13.1 Construction of 6H-EDDIE-sIFNA1-pet30a:
The gene encoding IFNA1 (gene bank accession number NM_024013) is assembied by
PCR as described {10.1) using the following oligonucleotide set:

IFNA1-1 ATATAC TAG TTG CAT GGC ACC GACCTCT
IFNA1T-2 AAA TGS CAT TGC AGC TTA ACA GAA CTAATG CCG TCA GAA AGG CAG AGG TCG BTG CCATGC



SEQ | D NO 96:

(1) I\/ELNHFELLYKTSKQ<PVG\/EEPVYDTAGRPLFGNPSEVHPQSTLKLPHD

RGEDDI - E' 1 |' LRDLPRKGDCRSGNHLGPVSA YU

YTGPVYHRAPLEFFDE ~ SQFEESTKRI GRVTGS -

we | LLKDAKRGTPRTLKWSRNSTNCPLW VFSC- (1%%@8?’"%163

The derivative of an autoepi2et ease NP" of CSFV

according to claim1 conprising the follow ing am no

aci d sequence: SEQ I D NO 97:

(1) MELNHFELL YKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHD

RGEDD! -
ETTLRDLPRKGDCRSGNHLGPVSG Y1 KPGPVYYQDYTGPVYHRAPL EFFDE-
a3 SR TARICFRY AAFRRH G Yt TEY ML Xdalrbd KR EETTR hdSARRNTTNC

IFNA1 -4%:&%@@@%&01@ §%G 728 Boc AR H 8Fd MRldAY 8o rc@BT Te T cAG ATC
iFnat-AR R 8858 NEA AaP BB ¥a P e A% rd BreGh@ddlda Teo oee
i 0 Be) B o) B EBLAO, AL S CalABeE S,

iiiﬁlE;%%E@iﬁ@%%@é@?ﬁ?@ﬁéﬁﬁ%@ﬁﬁ%

‘F““'Qéﬁf“ﬁﬁt%ﬁ?&ﬁﬁ&ﬁ%ﬁ«ﬂfnfé%g?f% RPEAYY WRBM—EEEBE
IPNAT-18 PR TG BSASY APARARADEEMAK §
IPNAT-1EPESANT 885 T‘ffé% TTTIYDAMCRCEPUTEE 5°F %G FEEGEC A& CCC
IFNAT-13 AR E BYOHC GFC HARBTASA ST OHE G5 POIMYITERCETCCATE 1A £t &%t
IFNAT- Té ETR TADFTT SPREET R PACTI T TR TN TO M LT hAIECETACAPCARISHTC
IFNAT-14 &6F ATRAFPEFAT C8C PACHTSCOT M GAWT FCIFT MGIPESH DhANEEH B
IFNAT-RIGT @ PEC ATS AP $°8 68T WOREE F@A RETEET PGTHE BT e CARITE e &8
IFNAT-16 OTA TRT CEPSITOATTSOT TOD 851 GUGAC BHIECTT G0 @i TASUHABAGHESITIH £GC
conprising a der i vat ive of an autoprotease N'' of

The 1E5ing et SR R p SR onay g PR A SR fAd used to
repladel thet inpudih yyeeptirate Sa-EDDIE-InGpeBOaito wsead SHHEJEDIEF:%ENM-petBOa.
The s%%l.lé’r%%g to'f e c&s‘?ru&gq{?g ﬁf#é%hla ) t?écg %§§ : omﬂ% ﬁl%te standard

pepti de I'S capable

technigues.on pol ypepti de by the autoproteolytlc activity of

‘the first poly- peptide, said second pol ypeptide

bei ng a heterol ogous pol ypepti de, wherein cultivation
Transggmagqn ntq, hrrderiat SRl indoﬁ?f%\‘ﬁ'!@ha@a@g@eréﬁm"e‘ﬂ $lopp agfdescribed
undert4)2 ahd!3 ROOIRRHK RARISISIR RRGudte APddsebedl under 1.5.

correspondi ng cytoplasm c inclusion bodies, (ii)

i solation of the inclusion bodies fromthe host cell

Example 14:

Produciion of a heterologous polypeptide of interest (Hepcidin)}, using 6H-EDDIE-Ins:

The DNA sequence of hepcidin is amplified by PCR from the femplate "huhep in pCR2.1" (8.
lLudwiczek, Department of Internal Medicine, University of innsbruck) using the primer pair
"Hep25 F Spe™(5'-TCG ACT AGT TGC GAC ACC CAC TTC CCC ATC-3Y/"Hep R Sal" (5'-
ATC GTC GAC TTA CGT CTT GCA GCA CAT CCC AC-3Y). :

The resulfing DNA fragment is digested by Spel/Sall and cloned into pET30-6H-EDDIE-ins
digested with the same enzymes, which results in a replacement of the sequence of
proinsulin with the hepcidin25 sequence, thereby giving rise to the consfruct pET30-6H-
EDDIE-Hep25 (fusion of EDDIE with mature hepcidin).



(iii1) solubilization of the isolated inclusion
bodi es, (iv) induction of autoproteolytic cleavage of
t he het erol ogous pol ypeptide of interest fromthe

wé %F}?ﬁs@o' ypeptide, and AVENDED SHE= -48- (¥dy/aran06/g00165
I sol'ation of the cleaved heterol ogous polypeptlg ?
interest. 23. Use of a defdvative of the autoprotease
N' of CSFV according to one of the clains 1 to 21 in
a process according to claim22. 24. The process
according to claim 22, wherein the fusion pol ypeptide
conprises a derivative of an autoprotease NP of
CSFV, according to one of the clains 1 to 21. AVENDED

et  SFALEEp i L 650310 cbsnesod BOEDERYES. v
230245:1&@9@@/% Mo deoen Pess Roadba J0ime CAvS2087, U3403004 Cataiog)

bactenmg,s es3ion aha emdttaiolds 4éne éé-@@&nﬁ‘&pﬁﬂ%@ End 4, 3 After
<151> 05-04-26 <150> @&FB0605379. <151> 2006- 16

that c@h!ww%scﬁlldzwmmt é?ﬂ'ﬁ“ﬁ“v‘gr'ﬁsoﬁe@?‘gat'qé‘zi% c!?a@flanalvms Is
condudkd as<ddutiibdtRlnger21.8> TRE Sekiis! $ifow about 80% cleavage of EDDIE-

Hepcidin25.



<400> 1 Met G u Leu Asn H's Phe Qu Leu Leu Tyr Lys
Thr Ser Lys An Lys 15 10 15 Pro Val Ay Val Qu
GQu Pro Val Tyr Asp Thr Ala Gy Arg Pro Leu 20 25 30
Phe Gy Asn Pro Ser GQu Val Hs Pro @n Ser Thr Leu
Lys Leu Pro 35 40 45 Hs Asp Arg Gy Arg Ay Asp Ille
Arg Thr Thr Leu Arg Asp Leu-Bfo 50 55 60 Arg Lys

_ As s Arg Ser Ay Asn H's Leu Ay Pro Val Ser
m@’%’b@gﬁ% 75 80 Ile Tyr Ile Lys Pro Ay Pro Val Tyr
Tyr d-n .Asp Tyr Thr Gy Pro 85 90 95 VaI Tyr HIS Arg

1. ﬂeadé?fvgh\leeéf H %bﬁ'%%‘&egégte e q§ Léélcé %P vgf lruqrmtsa/%, wherem at least

oggrcyﬁtggmeg%sdgy &of ﬁ@patqrgﬂ,y ngngzg @utoﬁ;qteadesN"F’I& CBAV Yalbcied from the
gByup daisisBag of L Y1200334 bed ba8a Lig kediskad b Q?‘&F@mn]c dERidue.
140 Lys Arg Ay Thr Pro Arg Thr Leu E %%r :
Asn Phe Thr Asn 145 150 155 160 2 Q/S Pro Leu Trp
2. Npg) derivativecyf ey sutbpBteass NIS of CEEV iecditibg 16 2baw 1P83_mpnsmg the follow-

irg2drino dkld debyGérle: <220>  <223> derivative <400>

SEQID NO 2

(1 )-MELNHF-'ELLYKTSKQKPVGVEEPWDTAGRPLFGNPS EVHPQSTLKLPHDRGRG-
DIRTTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFE-

DEAQFEEVTKRIGRVTGSDGKLYHEWEVDGEILLK%AKRGTPRTLKW!RNFTNCPLWTSC—
{168)

3. The derivative of an aufoproiease NP of CSFV according to one of the claims 1 or 2,
wherein in addition to the repiaced cysteine residues at least one basic amino acid residue is
repiaced by an acidic amine acid residue.

4. The derivative of an autoprotease N*™ of CSFV according to claim 3, wherein in addition to
the replaced cysteine residues the fo!iowmg amino ac:ds are exchanged: R 53 with £, G 54
- with D, R 57 with £, and L 143 with Q.

5. The derivative of an autoprotease NP® of CSFV according to claim 4, comprising the following
amino acid sequence:

SEQIDNO 3

{1 )~MELNHFELLYKTSKQKPVGVEEPWBTAGRPLFGNPSEVHPQSTLKLPHDRGEDDE-
ETTLRDLPRKGDCRSGNHLGPVSGEYEKPGPVYYQDYTGPWHRAPLEFFDEAQFEEWKR5-
GRVTGSDGKLYHIYVEVDGE] E_LKQAKRGTPRTLKWIRNFTNCPLWVE'SC—(‘I68).

8. The derivative of an autoprotease NP® of CSFV according to one of the ciaims 1 or 2,
wherein in addition o the replaced cysteine residues at least one hydrophobic amino acid
residue is replaced by a hydrophilic residue.

7. The derivative of an autoprotease NP® of CSFV according to claim €, wherein in addition to

the replaced cysteine residues the foliowing amino acids are repiaced by T: A108, vVi14,
1155 and F158.

ARATRINTD QD —



Met GQu Leu Asn Hi's Phe GQu Leu Leu Tyr Lys Thr Ser
Lys AnLys 15 10 15 Pro Val Ay vVal Au GQu Pro
Val Tyr Asp Thr Ala Ay Arg Pro Leu 20 25 30 Phe dy
Asn Pro Ser Qu Val H's Pro An Ser Thr Leu Lys Leu
Pro 35 40 45 His Asp Arg G&Arg Gy Asp Ile Arg Thr
Thr Leu Arg Asp Leu Pro 60 Arg Lys Gly Asp

%s Ar Asn His Leu Pro Val Ser
8. Thg degvat e o pg aé@;aprqtg%se@, qf,p@k’-é %g;cg,dgig\;gpﬁarrg,? cpmpn@g, the following
Asfinolguid Jdquetts: Pro 85 90 95 Val Tyr His Arg Ala Pro
Leu Au Phe Phe Asp u Ala dn Phe u 100 -105 110 -
GQu Val Thr Lys Arg Ile Ay Arg Val Thr Ay Ser Asp
GBR N4y 115 120 125 Tyr His Ile Tyr val GQu Val

ﬁf)mg_ma%Mﬂ;sgs@mﬁwﬁgngegﬁpwpg&%ﬁﬁaaeae-
PR THL D PR H SN VS Oy P BV L ERDYT BPYAHRARL EBEPE-

WEEQ&KR‘E@FQQ’?G@D@@LWE?@WSEE&RLRR@:T?@@F@RWTRNTTNCPLWVTSC-
éﬁbfl cial <220> <223> derivative <400> 3

Leu Asn His Phe A u Leu Leu Tyr Lys Thr ser Lys
Gn Lys

8. The derivative of an autoprotease N of CSFV according to one of the claims 1 or 2,
wherein in addition to the replaced cysteine residues the following amino acids have been
exchanged: A108, V114, 155 and F168by T, RE3 WithE, G54 with D, R57 with £, and L
143 with Q.

10. The derivative of an autoprotease N of CSFV according to claim 2 comprising the foliow-
- ing amino acid sequence:

SEQIDNOS: :

(1 )—MELMHFELLY'KTSKQKPVGVEEPWDTAGRPL‘FGNPSEVHPQSTLKLPHDRGEDD%—
ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDE-
 TQFEETTKRIGRVTGSDGKLYHIYVEVDGE! LLKQAKRGTPRTLKWTRNTTNCP LWWSC—
(168).

11. The derivative of an autoprotease N™ of CSFV according to ciaim ¢, wherein in addition the
foliowing amino acids have been exchanged: N35 by T and T158 by S.

12. The derivafive of an autoprotease N™ of CSFV according fo claim 11 comprising the foliow-
ing amino acid sequence: '
SEQIDNO 32
{(1)-MELNHFELL YKTSKQKPVGVEEPVYDTAGRPLFGTPSEVHPQSTLKLPHDRGEDDI-
ETTLRDLPRKGDCRSGNHLGPVSGHYIKPGPVYYQDYTGPVYHRAPLEFFDE-

TQFEETTKRIGRVTGSDGKLYHIYVEVDGEILLKQAKRGTPRTEKWTRNS TNGPLWVTSC-
(168).

13. The derivative of an autoprotease N™ of CSFV according to claim 11, wherein in addition
the following amino acids have been exchanged: A28 by E, S71 by F and R150 by H.

AMZND=D SHEET



1510 15 Pro Val Ay Val Gdu Qu Pro Val Tyr Asp

Thr Al a
G u Vval
H s Asp
Asp Leu
Ay Asn
Ile Tyr
Thr Gy

dy
H s
Arg
Pro
H s
Ile
Pro

Arg Pro Leu 20 25 30 Phe Gy Asn Pro Ser
Pro Gn Ser Thr Leu Lys Leu Pro 35 40 45
Gy GQu Asp Asp Ile Gu Thr Thr Leu Arg
50 55 60 Arg Lys Gy Asp Cys Arg Ser
Leu Ay Pro Vat$r dy 65 -70 75 80

Lys Pro Gy Pro Val Tyr Tyr G n Asp Tyr
85 90 95 Vval Tyr Hs Arg Ala Pro Leu Qu

14. FiaieR0sivADP afd dutdir@teddeNPRE CEFV act&1dingd6 chif 181 cdm¥asing the foliow-
..ThrJ_s,grf%lle y Arg Val Thr Ay Ser Asp Ay Lys
IR 2610 58

U$¥S Tyr His Ile Tyr val Qu Val Asp Gy

- SE@ID N&3%u Leu Lys Gn Ala 130 135 140 Lys Arg Gy

Thr Pro

Ar

- (1HYERNYFE 4
HENPRKGIRFGHERE G P EIFIKPRP VYIS e iR PEEF RIS EQFEETTKRI-

SRi stk YA maellro el kPR 8 hych RV iBel s

Val dvy Val

Pro Leu

Thr Leu Lys Trp Ile Arg Asn Phe Thr Asn .
HBRKARYYG PMEDTED CTPREVERQ)KLPHORGEDDIET-

GQu Qu Pro-Val Tyr Asp Thr Ala Ay Arg

15. The derivative of an NP of CSFV according to claim 1 wherein at least one of the following
amino acids have been replaced in addition to the replaced cysteine residues: arginine (R)
53, glycine (G) 54, arginine {R) 57, threonine {T) 109, 114, 155, 158 and leucine (L) 143.

16. The derivative of an NP® of CSFV according to claim 1 wherein at least one of the following
amino acids have been replaced in addition to the replaced cysteine residues: arginine {(R)
53 with glutamic acid (E), glycine (G) 54 with aspariic acid (D), arginine (R) 57 with giutamic
acid (E), threonine (T) 108, 114, 155, 158 with serine (S) and leucine (L) 143 with giutamine
{Q) or asparagine (N} or aspattic acid (D) or serine {S} ot hisfidine.

17. The derivative of an autoprotease N™ of CSFV according to claim 1 comprising the foliow-
. ing amino acid sequence:

SEQ 1D NO 92: ,
 ()MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDI-

ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDE-

SQFEESTKRIGRVTGSDGKLYHIYVEVDGEILLKSAKRGTPRTLKWSRNS TNCPLWVTSC-

(168).

18. The derivative of an autoprotease N of CSFV according to claim 1 comprising the follow-
ing amino acid sequence:

SEQID'NQ 95:
{1MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDI-

ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDE-

SQFEESTKRIGRVTGSDGKLYHIYVEVDGEILLKNAKRGTPRTLKWSRNSTNCPLWVTSC-

{168).

12. The derivative of an autoprotease NP of CSFV according to claim 1 comprising the foliow-
ing aming acid sequence:

AMENDED SH==T



.20 25 30 Phe Ay Asn Pro Ser u Val Hs Pro Gn Ser
~Thr Leu Lys Leu Pro 35 40 45 Hs Asp Arg Ay Arg Ay
Asp Ile Arg Thr Thr Leu Arg Asp Leu Pro 50 55 60 4
Arg Lys Ay Asp Cys Arg Ser @y Asn His Leu Ay Pro
Val Ser Gy 65 70 75 80 @,Tyr Ile Lys Pro Gy Pro
Val Tyr Tyr A n Asp Tyr Thr y Pro 85 90 95 Val Tyr
Hs Arg Ala Pro Leu G u Phe Phe Asp u Thr @ n Phe
Gu 100 105 110 Gu Thr Thr Lys Arg Ile @y Arg Val
p Ay Lys Leu 115 120 125 Tyr His lle
il HF@L@YVKS MGVEEPVY DT AGRELFGHRSEYSIPLSTLRLBHDRGEDDI-
LRDE PREGDGRSCNHYL CEVP CIM KRS RV VY QD YREP VY HRAPLEFFDE-
ﬁQFﬁﬁS& KRIGRYTCSBERINGAY VEMDGRIOL HBAKRGTPRTKEWIARNS ENCPLWVTSC-
1188)val Thr Ser Cys 165 <210> 5 <211> 168 <212> PRT
<213> artificial <220> <223> derivative <400> 5 Met
GQu Leu Asn Hs Phe Gu Leu Leu Tyr Lys Thr Ser Lys
GnLys 1510 15 Pro Val Gy vVal du GQu Pro Vval

20. The désipativerof AnaautbproBage RFrool €SPV Acafdid8 to claim 1 comprising the foliow-
ing amine acid sequence:;

SEQIDNOST:

{1 )MELNHFELLYKTSKQKPVGVEEPWQ?;AGRPLFGNPSEVHPQSTLKLPHDRGEDDE-
ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDE-

SQFEESTKRIGRVTGSDGKLYHIYVEVDGEILLKHAKRG TPRTLKWSRNSTNGPLWVTSC-
(168).

21. The derivaiive of an autoprotease N*™ of CSFV according to claim 1 comprising the foliow-
ing amino acid sequence:

-SEQ IDNO 98:
(1IMELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDD!-
ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFEDE-

SQFEESTKRIGCVTGSDGKLYHIYVEVDGEILLKQAKRGTPRTLKWSRNS TNCPLWVTSC-
(168).

22. A process for the recombinant produciion of @ heterologous polypeptide of interest, com-
prising,
(i) cultivation of & bacterial host cell which is transformed with an expression vector which
comprises a nucleic acid molecule which codes for 2 fusion polypeptide, the fusion poly-
peptide comprising 2 derivative of an autoprotease N of Pestivirus according to any one of
ciaims 1 to 21, and a second polypepfide which is connecied to the first polypeptide at the
C-terminus of the first polypepfide in a manner such, that the second polypeptide is capable
of being cleaved from the fusion polypepfide by the autoproteolytic activity of the first poly-
peptide, said second polypeptide being a heterologous polypeptide, wherein cultivation oc-
curs under conditions which cause expression of the fusion polypepiide and formation of
corresponding cytopiasfnic incliusion bodies,
(ii) isolation of the inclusion bodies from the host cell,
(iiy solubilization of the isolated inclusion bodies,
(iv) induction of autoproteolytic cleavage of the heterologous polypeptide of interest from the
fusion polypeptide, and

AMENDED SHEET



Phe Gy Asn Pro Ser Gu Val H's Pro @n ser Thr Leu
Lys Leu Pro 35 40 45 His Asp Arg Ay GQu Asp Asp Ile
G@u Thr Thr Leu Arg Asp Leu Pro 50 55 60 Arg Lys
Gy Asp Cys Arg Ser Gy Asn His Leu Ay Pro Val Ser
Gy 6570 7580 Ile Tyr Ile Lys Pro Gy Pro Val Tyr
Tyr @ n Asp Tyr Thr Qy Pro %5 90 95 Val Tyr H's Arg

> u P Phe As u.Lhr n Phe du 100
o lsBiafb B ot e 'C%?P’edrﬂ?%eﬂ&g"}iﬁ 5“"#’?%""'&9 f!&&“‘g”e‘\‘?w Thr Qv
Ser Asp Ay Lys Leu 115 120 125 5 Tyr His Ile Tyr
Val du Val Asp Gy Qu lle Leu Leu Lys @dn Ala 130
‘ éﬁ igo Lys GI Thr Pro Ar Thr Leu Lys Trp Thr
23. wemf thegitonraisase iy Q%@acqa/r@n@moraee@f tipg glaims 1 fo 21
maprﬁbsss%co@r@t&&ﬁ:mﬂlw 6 <211> 768 <212> DNA
<213> artificial <220> <223> plasnmd <400> 6
at ggaactca atcatttcga actgctctac aaaactagca
24. hbe Reosastaccoiingypeivm B0 whsligthg desien palyrepijde comprises a derivative of
4y aepilotgise 00* of CEEV 0a:38aE6 Ghe of FRAMIBE A0 240
ccccagtcaa ccctcaagct tccccatgac cgcggacgcg
gtgacattcg tacaacgctg 180 cgcgatctgc ctcgtaaagg
cgattgtcgc tctggaaacc acctaggtcc ggtgtcgggc 240
atttacatta aaccaggtcc cgtctattac caagactaca
ctggtccggt ttaccatcgt 300

AMENDED SHEET



gcacctctgg aattctttga tgaagctcaa
ttttgcgaag. tgactaaacg tattggccgt 360 gtaaccggtt
cggacgggaa actgtaccac atctacgtgt gcgttgatgg
ctgtatcctg 420 ctgaaactcg cgaagcgcgg aacccctcgce
accctgaaat ggatccgtaa cttcaclaac 480 tgtccactgt
gggt cactag ttgctt eUENGRddabid%t ¢ t gt gcggttc
<1108cagkdd-0k@ 540 gaagccctgt atctggtgtg tggcgaacgce
ggabémtihgdr ab@aeesgambaacgcggcgec 600 gaagccgaag
atcttcaggt tggtcaagtg gaactgggcg gaggtccggg
<1204 LEGRIGa MBI dsct gcaaccge t ggcgettga agggt cget g
<130 aagpaggcg gtattgttga acagtgctgt 720 acctccatct
gctctctgta tcagctggaa aactactgca attaataa 768 <210>
<1407 2oN/AI20@/00PB3> DNA <213> artificial <220> <223>
<141y PHG-04<%400> 7 getcaatttg aggaagt gac taaacg 26
<150=<2%BsBasREl> 26 <212> DNA <213> artificial <220>
<151<22805hi1er <400> 8 cgtttagtca cttcctcaaa ttgagc 26

<1506 <§510%> <211> 22 <212> DNA <213> artificial
> .
S121x28g s—o%éii§> pri mer

<150> GB0605379.7
<151> 2006-03-16

<160> 38

<170> PatentIn version 3.3
<210> 1

<211> 168

<212> PRT

<213> pestivirus

<400> 1

Met Glu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys Gln Lys
1 5 10 15

Pro val Gly ga1 Glu Glu Pro val §§r Asp Thr Ala Gly Arg Pro Leu
0 30

Phe Gly Asn Pro Ser Glu val His Pro GIn Ser Thr Leu Lys Leu Pro
35 40 45

His ?gp Arg Gly Arg Gly Asp Ile Arg Thr Thr Leu Arg Asp Leu Pro
55 60

Arg Lys Gly Asp Cys Arg Ser Gly Asn His Leu Gly Pro val Ser Gly
65 70 75 80

Ile Tyr Ile Lys Pro Gly Pro val Tyr g%r Gln Asp Tyr Thr Gly Pro
85 95

val Tyr His Arg Ala Pro Leu Glu Phe Phe Asp Glu Ala Gln Phe Cys
100 105 : 110

Glu val Thr Lys Arg ITe Gly Arg val Thr Gly ser Asp Gly Lys Leu
115 120 125

Tyr His Ile Tyr val Cys val Asp Gly Cys Tle teu Leu Lys teu Ala
130 135 ~ 140

Lys Arg Gly Thr Pro Arg Thr Leu Lys Trp Ile Arg Asnh Phe Thr Asn
145 150 155 160



<400> 9 catctacgtg gaggttgatg gc 22 <210> 10 <211>
22 <212> DNA <213> artificial <220> <223> priner
<400> 10 gccatcaacc tccacgtaga tg 22 <210> 11 <211>
21 <212> DNA <213> artificial <220> <223> priner
<400> 11 gttgatggcg agatcctgcd g 21 <210> 12 <211>
21 <212> DNA <213> artificial <220> <223> priner

cys FA®QBulZrcRgratgadsy kggccatcaa ¢ 21 <210> 13 <211>
50 <212> DBA <213> artificial <220>

<210> 2

<211> 168

<212> PRT

<213> artificial

<220>
<223> derivative

<400> 2

Tet Glu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys GIn Lys
5 10 15

pro val Gly gg1 Glu Glu Pro val Tyr Asp Thr Ala Gly Arg Pro Leu
25 © 30

Phe Gly ggn Pro Ser Glu val His Pro GIn Ser Thr Leu Lys Leu Pro
40 45

His ggp Arg Gly Arg Gly §§p Ile Arg Thr Thr Leu Arg Asp lLeu Pro
; 60

Arg Lys Gly Asp Cys Arg ser Gly Asn His Leu Gly Pro val ser Gly
65 70 75 80

Ile Tyr Ile Lys Pgo Gly Pro val Tyr g%r GIn Asp Tyr Thr Gly Pro
8 ) 95

val Tyr His Arg Ala pro Leu Glu Phe Phe Asp Glu Ala GIn Phe Glu
100 105 110

Glu val Thr Lys Arg 1le Gly Arg val Thr Gly Ser Asp Gly Lys Leu
115 120 125

Tyr His ITe Tyr val Glu val Asp Gly Glu Ile Leu Leu Lys Leu Ala
130 135 140

Arg Gly Thr Pro Arg Asn Phe Thr Asn

=~
s
n
= >

LV}
[mli=)

Thr Leu Lys Trp I
-

W=
LA
'_.t
=)
(=]

Cys Pro Leu Trp val Thr Ser Cys

165
<210> 3
<211> 168
<212> PRT
<213> artificial
<220>

<223> derivative

<400> 3



<223> primer <400> 13 ctggaattct ttgatgaaac
ccaatttgag gaaaccacta aacgtattgg 50 <210> 14 <211>
50 <212> DNA <213> artificial <220> <223> priner 7
<400> 14 ccaatacgtt tagtggtttc ctcaaattgg gtttcatcaa
agaattccag 50 <210> 15 <2113% 37 <212> DNA <213>
Met @fu Lp§ AjsAlHIS2BIE> GlwAZg>L ey Mitedys JbooSer1syg dilgaasgcg
gagaagatga5 cat t gaaaca acgctl?;c 37 <210> 16 211> 37
<212> DNA <213> artificial <220> <223> priner
Pro ¥ai0@%y Malgrlageyt Pegd Viafl crat gsgaht thcd;bcgm ggbcedg 37
' <210> PP <211> 30 <2122 DNA

Phe Gly Asn Pro Ser Glu val His Pro GIn Ser Thr Leu Lys Leu Pro
35 40 45

His Asp Arg Gly Glu Asp Asp Ile Glu Thr Thr Leu Arg Asp Leu Pro

50 55 60
Arg Lys Gly Asp Cys Arg Ser Gly Asn His Leu Gly Pro val Ser Gly
65 - 70 75 80
Ile Tyr Ile Lys Pro Gly Pro val Tyr Tyr Gln Asp Tyr Thr Gly Pro
85 90 95
val Tyr His Arg Ala Pro Leu Glu Phe Phe Asp Glu Ala GIn Phe Glu
100 105 110
Glu val Thr Lys Arg Ile Gly Arg val Thr Gly Ser Asp Gly Lys Leu
115 1 120 125
Tyr His Ile Tyr val Glu val Asp Gly Glu Ile Leu Leu Lys GIn Ala
130 135 140
Lys Arg Gly Thr Pro Arg Thr Leu Lys Trp Ile Arg Asn Phe Thr asn
145 150 155 160
Cys Pro Leu Trp val Thr Ser Cys
165
<210> 4
<211> 168
<212> PRT
<213> artificial
<220>
<223> derivative
<400> 4

Met Giu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys GIn Lys
1 5 10 15

Pro val Gly val Glu Glu Pro val Tyr Asp Thr Ala Gly Arg Pro Leu
20 25 30

Phe Gly Asn Pro Ser Glu val His Pro GIn Ser Thr Leu Lys lLeu Pro
35 40 45

His Asp Arg Gly Arg Gly Asp Ile Arg Thr Thr Egu Arg Asp Leu Pro
50 55



<213> artificial <220> <223> prinmer <400> 17
gat cctgct g aaacaggcga agcgcggaac 30 - <210> 18 <211>
30 <212> DNA <213> artificial <220> <223> prinmer
<400> 18 gttccgcgct tcgecctgttt cagcaggatc 30 <210>
19 <211> 52 <212> DNA <213#% artificial <220> <223>
Arg biS fBY ASRADGSATED SgE &d it ARt gwa%g@aﬁiagt@ Yat &gt t @yt
65 ggt gttacgg gt@%atttca gg 52 10> 20 <211> 30P¥ <212>
DNA <213> artificial <220> 8 <223> priner <400> 20
Ie ngcga@ayatgs@ga“@cpcaam chdrt gg:g&én B30 Tv21ibe %9: Pro

val Tyr His Arg Ala Pro Leu Glu Phe Phe Asp Glu Thr G1n phe Glu
100 105 110

Glu Thr Thr Lys Arg Ile Gly Arg val Thr Gly Ser Asp Gly Lys Leu
115 120 125

Tyr His Ile Tyr val Glu val Asp Gly Glu Ile Leu Leu Lys Leu Ala

130 135 140
Lys Arg Gly Thr Pro Arg Thr Leu Lys Trp Thr Arg Asn Thr Thr Asn
145 150 155 160
Cys Pro Leu Trp val Thr Ser Cys

165

210> 5
<211> 168
<212> PRT
<213> artificial
<220>
<223> derivative
<400> 5

Met Glu Leu Asn His Phe Glu Leu Leu T%r Lys Thr Ser Lys g1n Lys
1 5 1 5

Pro val Gly g81 Glu Glu Pro val ;gr Asp Thr Ala Gly ggg Pro Leu

Phe Gly Asn Pro Ser Glu val Hgs Pro Gin Ser Thr Leu Lys Lteu Pro
35 4 45

His Agp Arg Gly Glu Asp Agp 1le GTu Thr Thr Egu Arg Asp Leu Pro
5 5

Arg Lys Gly Asp Cys Arg Ser Gly Asn His Leu Gly Pro val Ser Gly
65 70 75 80

Ile Tyr Ile Lys Pro Gly Pro val Tyr g%r GIn asp Tyr Thr Gly Pro
_ 85 95

val Tyr His Arg Ala Pro Leu Glu Phe Phe Asp Glu Thr GIn Phe Glu
100 105 110

Glu Thr Thr Lys Arg Tle Gly Arg val Thr Gly Ser Asp Gly Lys Leu
115 120 125



<211> 32 <212> DNA <213> artificial <220> <223>
primer <400> 21 cgcagagatg ttggtcgacg ctgcaactag tg
32 <210> 22 <211> 32 <212> DNA <213> artificial
<220> <223> prinmer <400> 22 ctttcgtcga cttattaatt

cagtagttt tc 32 <210> 23 <311> 52 <212> DNA <213>
Tyr

%& i £ civ4l Vabshy Vad oGy iGherIle<umpre®3 yst Gtrcalat g
ca

caccatc atcat cie
<210> 24 <211> 42

ga act caat cat
<212> DNA <213> artificial

%gaactgc tc 52

Lys &Zp 83y prhirnero Axd Ol el Iraacbagtr‘t AgrLagt gd-gehr asn

145

Cys

<210> 6

<211> 768
<212> DNA
<213> arti

<220
<223>

<400> ©
atggaactca

gaagagccgg
ccccagtcaa
cgcgatctgc
atttacatta
gcacctctgg
gtaaccggtt
ctgaaactcg
tgtccactgt
gaagccctgt
gaagccgaag
ctgcaaccgc
acctccatct
<210> 7

<211> 26

<212> DNA
<213> arti

<220>
<223>

<400> 7

165

ficial

plasmid

atcatttcga

tctacgatac

ccctcaaget
c¢tcgtaaagg
aaccaggtcec
aattctttga
cggacgggaa
cgaagcgcgg
gggtcactag
atctggtgtg
atcttcaggt
tggcgcttga

gctctctgta

ficial

primer

Pro Leu Trp val Thr Ser Cys

actgctctac
tgcaggtcgt
tccccatgac
cgattgtege
cgtctatiac
tgaagctcaa
actgtaccac
aacccctegce
ttgcttegtt
tggcgaacgce
tggicaagtg
agggtcgctg
tcagctggaa

gctcaatttg aggaagtgac taaacg

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

<220>
<223>

<400> 8

3
26
DNA
arti

ficial

primer

cgtttagtca cttcctcaaa ttgagc

cttcgttaac cade@tctgt gc 42

aaaactagca
cctctttrttg
cgcggacgceg
tctggaaacc

caagactaca

ttttgcgaag.

atctacgtgt
accctgaaat
aaccaacatc
ggattctttt
gaactgggcg
Cadaaacgcg

aactactgca

agcaaaaacc
ggaatcegic
gtgacattcg
acctaggtcc
ctggtccggt
tgactaaacg
gcgttgatgg
ggatccgtaa
tgtgcggttc
ataccccgaa
gaggtccggg
gtattgttga

attaataa

160

tgttggcgtt
cgaagtgcac
tacaacgctg
ggtgtcggge
ttaccatcgt
tattggccgt
ctgtatcctg
cttcactaac
acaccttgtg
aacgcggege
agccgggagce
acagtgctgt

<220>

60
120
180
240
300
360
420
480
540
600
660
720
768

26

26



<210> 25 <211> 183 <212> DNA <213> artificial <220>
<223> codon optim zed domain <400> 25 gcagacgcac
aacagaat aa gtttaacaaa gaccagcaga gcgcattcta
cgaaattctg 60 aacatgccga atctgaatga ggaacaacgt
aatggcttta ttcagtcttt aaaagadgac 120 ccatctcaga
gcaccaacgt tctgggcgaa gcaaagaaac tgaacgaatc

«<1ghcaggcacca 180 aaa 183 9 <210> 26 <211> 52 <212>

- <211IBDNAR2 <213> artificial <220> <223> prinmer <400> 26

<212at aft!%c%%gt t gcgcagacg cacaacagaa taagtttaac

<2135aé§g&

é1

<220artificial
<223at tgrdgémaga atgcgctctg ctggtctttg ttaaacttat 50 <210>

<400§

ag 52 <210> 27 <211> 50 <212> DNA <213>
<220> <223> priner <400> 27 catgttcaga

855211> 50 <212> DNA

Catctacgtg gaggttgatg gc

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

<220>
<223>

<400>

10

22

DNA
artificial

primer

10

gccatcaacc tccacgtaga tg

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

<220>
<223>

<400>

11

21

DNA
artificial

primer

11

gttgatrggeg agatcctget g

<Z210>
<211>
<212>
<213>

<220>

<223>
<400>

12

21

DNA
artificial

primer
12

cagcaggatc tcgccatcaa C

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

<220>
<223>

<400>

i3

50

DNA
artificial

primer

13

ctggaatict ttgatgaaac ccaatttgag gaaaccacta aacgtattqgg

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

<220>
<223>

14

50

DNA
artificial

primer

22

22

21

21

50



<213> artificial <220> <223> prinmer <400> 28

cattctacga aattctgaac atgccgaatc tgaatgagga

acaacgtaat 50 <210> 29 <211> 50 <212> DNA <213>

artificial <220> <223> priner <400> 29 gggtcgtctt

ttaaagact g aataaagcca ttacgttigtt cctcattcag 50 <210>
$A00m0 Mo11> BO  <212> <213> artificial <220> <223>
ceaatgqars, -2alget et ﬁﬂ?gﬁﬁa?t?YE%CQEﬁﬁfaﬁ%ﬁﬁEEcQﬂﬁtct(:agag

caccaacgtt ctgggcgaag 50 <210> 31 <211> 48 <212>
<210PNAS> <213> artificial <220> <223> priner 10 <400>
§§%§§13ﬁ3ttggtgcc tgagattcgt tcagtttctt tgcttcgccc
<2132030ePFici4P <210> 32

<220>
<223> primer

<400> 15
catgaccgcyg gagaagatga cattgaaaca acgctge

<210> 16

<211> 37

<212> DNA

<213> artificial

<220>
<223> primer

<400> 16
gcagcgttgt ttcaatgtca tcttctccge ggtcatg

<210> 17

<211> 30

<212> DNA

<213> artificial

<220>
<223> primer

<400> 17
gatcctgctyg aaacaggcga agcgeggaac

<210> 18

<211> 30

<212> DNA

<213> artificial

<220>
<223> primer

<400> 18
gticcgcget tcgoctgrtt cagcaggate

<210> 19

<211> 52

<212> DNA

<213> artificial

<220>
<223> primer

<400> 19
gcaactagtg acccacagtg gacagttagt ggtgttacgg gtccatttca gg

<210> 20

<211> 30

<212> DNA

<213> artificial

<220>



<211> 168
derivative
Leu Tyr Lys Thr Ser Lys
@y Val du dQu Pro Val

<212> PRT

Leu 20 25 30 Phe dy Thr
<223%e PTYPRT Leu Lys Leu Pro
<400AspoAsp Ile Gu Thr Thr LLeeu Arg Asp Leu Pro

<213> artificial
<400> 32 Met du Leu Asn H's Phe du Leu

A@n Lys

<220> <223>

1510 15 Pro Val

Tyr Asp Thr Ala Gy Arg Pro

Pré Ser Au Val

Hs Pro @n

35 40 45 H's Asp Arg Ay Qu

Arg

cgcghopsall gyadsyraly catgegaat Gy Asn His Leu Gy Pro Val

Ser dy 65 70 75 80

Ty, Tyr A n Asp
:5%22« gz%Al a Pro Leu
<21240@NA05 110 Qu
<213g prefricagh Gy
«wzoval Qu Val Asp

Thr Thr
Lys Leu

I1e Tyr

Ile Lys Pro Ay Pro val
Tyr Thr Ay Pro 85 90 95 \Val
A u Phe Phe Asp Au Thr @ n Phe Qu
Lys Arg Ile Ay Arg Val
115 120 125 Tyr
Gy Qu lle Leu Leu Lys @dn Ala 130

Tyr Hi's

Thr
Hs Ile Tyr

<22313%r#4Q Lys Arg Ay Thr Pro Arg Thr Leu Lys Trp Thr

Ar% Asn Ser Thr Asn
<400x/3121Thy  Ser

cacagidsd GoprepcH deoceactas

22

32

DNA
artificial

<210>
<211>
<212
<213>

<220>
<223> primer

<400> 22
ctttcgtcga cttattaatt gcagtagttt

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

23

52

DNA
artificial

<220>
<223> primer

<400> 23
ctctcatatg catcaccatc atcatcacga

<210>
<Z211>
<212>
<213>

<220>
<223> primer

<400> 24
gtaactagtt gcagcgatga cticgttaac

24

42

DNA
artificial

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

<220>
<223> codon optimized domain

<400> 25
gcagacgcac aacagaataa gtttaacaaa

25

183

DNA
artificial

aacatgccga atctgaatga ggaacaacgt
ccatctcaga gcaccaacgt tctgggcgaa

dda

tg

tc

actcaatcat

caacatctgt

gaccagcaga
aatggctita

gcaaagaaac

145 150 155 160 Cys Pro Leu Trp
<210> 33 <211> 168

<212> PRT

ttcgaactge tc

gc

gcgcattcta cgaaattctg
ttcagtcttt aaaagacgac

tgaacgaatc tcaggcacca

30

32

32

52

42

60
120
180
183



<220> <223> derivative <400> 33 Met Qu Leu Asn Hi s
Phe A u Leu Leu Tyr Lys Thr Ser Lys An Lys 1 5 10
15 11 Pro Val Ay Val Au GQu Pro Val Tyr Asp Thr
GQu Ay Arg Pro Leu 20 25 30 Phe Ay Thr Pro ser Qu
Val Hs Pro Gn ser Thr Leu Bys Leu Pro 35 40 45 Hi s
Asp Arg Gy GQu Asp ASp Ile Au Thr Thr 6eu Arg Asp
<210l-eygPro 5 50 Arg Lys Ay Asp Cys Arg Phe @y Asn
<211H s2Lleu Gy Pro Val Ser Ay 65 70 75 80 1Ile Tyr lle
<2123 y&NPrg @Ay Pro Val Tyr Tyr G n Asp Tyr Thr Ay Pro
<213>85"“§F)’f951a¥/a Tyr H's Arg Ala Pro Leu G u Phe Phe Asp
<2208 u Thr G n Phe Gu 100 105 110 G u Thr Thr Lys Arg
<223>l| eriher Arg Val Thr Ay Ser Asp Ay Lys Leu 115 120

<400 3 Tyr His Ile Tyr Vgl Glou \L/al Asp Ay %;hu |P|e ||:|-eu
gty% i B

160 Cys Pro Leu Trp VaI Thr Ser Cys 165 <210> 34

<210
<211k2%g> 168 <212> PRT <213> artificial <220>

<212> DNA
<213> artificial

<220>
<223> primer

<400> 27 ’
catgttcaga atttcgtaga atgcgctctg ctggtctttg ttaaacttat

<210> 28

<211> 50

<212> DNA

<213> artificial

<220> :
<223> primer

<400> 28
cattctacga aattctgaac atgccgaatc tgaatgagga acaacgtaat

<210> 29

<211> 50

<212> DNA

<213> artificial

<220>
<223> primer

<400> 29 ,
gggtcgtctt ttaaagactg aataaagcca ttacgttgtt cctcattcag

<210> 30

<211> 50

<212> DNA

<213> artificial

<220>
<223> primer

<400> 30
tcagtcttta aaagacgacc catctcagag caccaacgtt ctgggcgaag

<210> 31

<211> 48

<212> DNA

<213> artificial

<220>
<223> primer

52

50

50

50

50



<223> derivative <400> 34 Met GQu Leu Asn Hi s Phe

G u Leu Leu Tyr Lys Thr ser Lys An Lys 1 5 10 15

Pro val Gy Val Au du Pro Val Tyr Asp Thr Ala Ay

Arg Pro Leu 20 25 30 Phe Ay Asn Pro Ser u Val His
<4LO0Pro ‘@ n ser Thr Leu Lys Leu¥ro 35 40 45 His Asp Arg

tttt%%aé ARG A R LB TR T g, [ R P e

Pro Val Ser Ay 65 70 75 80 12 IIe Tyr Ile Lys
<210>Pr%2GIy Pro Val Tyr Tyr @ n Asp Tyr Thr Ay Pro 85 90
:5%%;95 $/a| Tyr His Arg Ala Pro Leu A u Phe Phe Asp G u
<213>S Erﬁmcﬁhe G@u 100 105 110 D u Ser Thr Lys Arg lle

Gy Arg VaI Thr Ay Ser Asp Gy Lys Leu 115 120 125
<2205Tyr Hj Tyr Val Gu Val Asp Ay Gu lle Leu Leu
<223>Ly§e'§éﬁat7&f% 130 135 140 Lys Arg Ay Thr Pro Arg Thr
<4polegaLys Trp Ser Arg Asn Ser Thr Asn 145 150 155 160

Cys Pro Leu Trp Val Thr Ser Cys 165 <210> 35 <211>
Met dlgglewagpHipRne €24 3euakqy Tyeildp Hp2ter LeXn Lys
1 derivativ , 1

pPro val Gly val Glu Glu pPro val Tyr Asp Thr Ala Gly Arg Pro Leu
20 25 30

phe Gly Thr Pro Ser Glu val His Pro GIn Ser Thr Leu Lys Leu Pro
35 40 45

His ?3p Arg Gly Glu Asp Asp Ile Glu Thr Thr Leu Arg Asp Leu Pro
55 60

“Arg Lys Gly Asp Cys Arg Ser Gly Asn His Leu Gly Pro val Ser Gly
65 70 75 80

Ile Tyr Ile Lys gro Gly Pro val Tyr T%r GIn Asp Tyr Thr Gly Pro
5 9 95

val Tyr His Arg Ata Pro Leu Glu Phe Phe Asp Glu Thr Gln Phe Glu
100 105 ' 110

Glu Thr Thr Lys Arg Ile Gly Arg val Thr Gly Ser Asp Gly Lys Leu
115 _ 120 125

Tyr His Ile Tyr val Glu val Asp Gly Glu Ile Leu Leu Lys Gln Ala
130 135 140

Lys Arg Gly Thr Pro Arg Thr Leu Lys Trp Thr Arg Asn Ser Thr Asn
145 150 155 160

Cys Pro Leu Trp val Thr Ser Cys
165

<210> 33

<211> 168

<212> PRT

<213> artificial

<220>
<223> derivative

<400> 33

Met Glu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys Gln Lys
1 5 10 15



Pro
Phe
His
Arg
65
Ile
val
.GTu
Tyr
Lys

145

Cys

<400> 35 Met GQu Leu Asn H's Phe Gu Leu Leu Tyr Lys
Thr Ser Lys An Lys 15 10 15 Pro Val Ay VvVal Au
GQu Pro Val Tyr Asp Thr Ala Gy Arg Pro Leu 20 25 30
Phe Gy Asn Pro Ser GQu Val Hs Pro @n Ser Thr Leu
Lys Leu Pro 35 40 45 His AsplArg Gy Gu Asp Asp lle
A u Thr Thr Leu Arg Asp Leu Pro 50 55 60 Arg Lys
Qv Py VT i -8, -L Pr.o er
a yGAgSZ{%%m?LQ%g%%I \Se% Tyg‘slr)j\lsg| Tﬁ‘;sggjr og]%%ﬁPﬁ)éa‘\'/% Tyr
Tyr A n Asp Tyr Thr Gy Pro 85 90 95 Val Tyr H's Arg

ey Gu P Phe €] r n Phe G 100
ThE TRC e terssle R (IS R & el Jed A eRhbre y
Ser Asp Ay Lys Leu 115 120 125 Tyr His Ile Tyr Val
GIuVaI1Asg1GI GulﬁﬁauLe Lys Asn Ala 130 135
B A8 Cy ‘N‘ép @y Tifr © Jhﬁrﬂ""T U AEY ASPslet Braser
Arg Asn Ser Thr Asn 145 150 155 O Cys Pro Leu Trp

Val Thr Ser Cys 165 <210> 36 <211> 168 <212> PRT
ys) S st ﬂrfc'r;\gg RhpoGly AspHis ;gelr ﬂNatPrfvé/a"dH)Ogé)%

Tyr Ile Lys Pro Gly Pro val Tyr Tyr Gln Asp Tyr Thr Gly Pro
85 90 95

Tyr His Arg Ala Pro Leu Glu Phe Phe Asp GTu Thr Gln pPhe Glu
100 105 110

Thr Thr Lys Arg Ile Gly Arg val Thr Gly Ser Asp Gly Lys Leu
115 120 125

His TIle Tyr val Glu val Asp Gly Glu Ile Leu Leu Lys Gln Ala
130 135 140 ]

Arg Gly Thr Pro His Thr Leu Lys Trp Thr Arg Asn Ser Thr Asn
150 155 160

Pro Leu Trp vVal Thr Ser Cys
165

<210> 34

<211> 168

<212> PRT

<213> artificial

<220>
<223> derivative

<400> 34

Met
1

Pro
Phe
His

Arg
65

Glu Leu Asn gis Phe Glu Leu Leu Tyr Lys Thr Ser Lys Gln Lys
10 15

val Gly val Glu Glu Pro val Tyr Asp Thr Ala Gly Arg Pro Leu
20 25 - 30

Gly Asn Pro Ser Glu val His Pro GIn Ser Thr Leu Lys Leu Pro
35 40 45

égp Arg Gly Glu Asp Asp Ile Glu Thr Thr Leu Arg Asp Leu Pro
. 55 60

Lys Gly Asp Cys Arg Ser Gly Asn His Leu Gly Pro val Ser Gly
70 75 80



Ile

Va1

Glu

Tyr

Lys

145

Cys

Met GQu Leu Asn His Phe A u Leu Leu Tyr Lys Thr Ser
Lys AnLys 15 10 15 Pro Val Ay vVal Au GQu Pro
Val Tyr Asp Thr Ala Ay Arg Pro Leu 20 25 30 Phe dy
Asn Pro Ser Qu val H's Pro Adn ser Thr Leu Lys Leu
Pro 35 40 45 H's Asp Arg A¥2Qdu Asp Asp Ile Au Thr
Thr LLeeu Arg Asp Leu Pro Arg Lys Ay Asp Cys Arg
1L YLASBrdlicty s @ THF GyVad1nSEE 80
$fe Tyr yIlélses LysyPro gy gr @%Va Tyrp %? Th@sﬁ gzgyr
Thr Ay Pro 85 90 95 Val Tyr H's Arg Ala Pro Leu G u

r 110 d Ser
g,e Hi0 gmi lpvog% gim pgbephgh,%pg&ﬂpgég%pﬂ@ Yy
Leu 115 120 125 Tyr H| S IIe Tyr Val du Val Asp Gly
? e Leu Leu Lys AL 135140 Lys Arg Gy
A T%go"y,&r Broride & @;E e ASey A58 D
145 0 155 160 Cys Pro Leu Trp Val r Ser Cys 165
<210> 37 <211> 168 <212> PRT <213> artificial <220>

gg,s Loohy Wel |G&at‘§gef\w@d>$ Gy Me Ley ey diysAser Wil Phe
?J Leu Leu Tyr Thr Ser Lys at Lys 1 5 10 15

Arg Gly Thr Pro Arg Thr Leu Lys Trp Ser Arg Asn Ser Thr Asn
150 155 160

Pro Leu Trp val Thr Ser Cys
165

<210> 35
<211> 168
<212> PRT
<213> artificial

<220>
<223> derivative

<400> 35

Met
1
Pro
Phe
His
Arg
65
Ile
vatl

Glu

Tyr

Glu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys GIn Lys

val Gly val Glu Glu Pro val Tyr Asp Thr Ala Gly Arg Pro Leu
20 25 30

Gly Asn Pro Ser Glu val His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45

égp Arg Gly Glu Asp égp Ite Glu Thr Thr Egu Arg Asp Leu Pro

Lys Gly Asp Cys Arg Ser Gly Asn His Leu Gly pro val Ser Gly
70 75 80

Tyr Ile Lys Pro Gly Pro val Tyr Tyr GIn Asp Tyr Thr Gly Pro
85 90 95

Tyr His Arg Ala Pro Leu Glu Phe Phe Asp Glu Ser GIn Phe Glu
100 105 110

Sser Thr Lys Arg Ile Gly Arg val Thr Gly Ser Asp Gly Lys Leu
115 120 125

His ITe Tyr val Glu val Asp Gly Glu Ile Leu Leu Lys Asn Ala
130 135 140



Lys
145

Cys

Pro Val Gy Val Qu du Pro Val Tyr Asp Thr Ala Ay
Arg Pro Leu 20 25 30 Phe Gy Asn Pro Ser Qu Val H s
Pro An Ser Thr Leu Lys Leu Pro 35 40 45 His Asp Arg
Gy GQu Asp ASP Ile Gu Thr Thr Leu Arg Asp Leu Pro
50 55 60 Arg Lys Gy Asp Oy Arg ser Gy Asn H's Leu
Ay Pro val Ser Ay 65 70 75 80 1Ile Tyr Ile Lys Pro
G/ 6y orhVaproTiFg THF 1GUNLYAS Prp Wer TAMg Adry sBF arh85a 30 95
Val Tyr His At¥) Ala Pro Leu G145Phe Phe ASP d 160Ser
G@n Phe Au 100 105 110 Au Ser -Thr Lys Arg lle Ay
I p Ay Lys Leu 115 120 125 Tyr
élfchlé!?eT@yr\Iy%E\%%/r %@E al Asp Ay Gu lle Leu Leu Lys
H's Ala 130 135 140 Lys Arg Gy Thr Pro Arg Thr Leu

<210Lys__,’ﬁTrp ser Arg Asn ser Thr Asn 145 150 155 160 Cys
<211?r Qgkeu Trp Val Thr Ser Cys 165 <210> 38 <211> 168
<«212=2PR¥ PRT <213> artificial <220> <223> derivative
<213x4@0%1®8idkt A u Leu Asn His Phe Gu Leu Leu Tyr Lys
<204 Ser Lys Adn Lys 151015 Proval Gy Val Gu
<2238 YePr@iryed Tyr Asp Thr Ala Ay Arg Pro Leu 20 25 30

<400> 36

Met
1
Pro
Phe
His
Arg
65
ITe
val

Glu

TYr

Cys

Glu Leu Asn His Phe Glu Leu iteu I5r Lys Thr Ser Lys GIn Lys
5

val Gly val Glu Glu Pro val Tyr Asp Thr Ala Gly Arg Pro Leu
20 25 30

Gly Asn Pro Ser Glu val His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45

Asp Arg Gly Glu Asp Asp Ile Glu Thr Thr Leu Arg Asp Leu Pro
50 ' 55 60

Lys Gly Asp Cys Arg Ser Gly Asn His Leu Gly Pro val ser Gly
70 75 80

Tyr Ile Lys Pro Gly Pro val Tyr Tyr Gln Asp Tyr Thr Gly Pro
85 90 95

Tyr His Arg Ala Pro Leu Glu Phe Phe Asp Glu Ser G1ln Phe Glu
100 105 110

ser Thr Lys Arg Ile Gly Arg val Thr Gly Ser Asp Gly Lys Leu
- 115 120 125

His TIle Tyr val Glu val Asp Gly Glu Ile Leu Leu Lys Asp Ala
130 135 140

Arg Gly Thr Pro Arg Thr Leu Lys Trp Ser Arg Asn Ser Thr Asn
150 155 160

Pro Leu Trp val Thr Ser Cys
165

<210> 37

<211> 168

<212> PRT

<213> artificial

<220>



Phe Ay Asn Pro Ser Au Val Hs Pro Gn Ser Thr Leu
Lys Leu Pro 35 40 45 15 His Asp Arg Gy G u Asp Asp
Ile Au Thr Thr Leu Arg Asp Leu Pro 50 55 60 Arg Lys
Gy Asp Cys Arg Ser Gy Asn His Leu Ay Pro Val Ser
Ay 6570 7580 Ile Tyr Il Lys Pro Ay Pro Val Tyr
<223’Ty|de"'ﬁ‘th Tyr Thr Ay Pro 85 90 95 Val Tyr His Arg
<400 @7Pro Leu G u Phe Phe Asp Gu Ser Gdn Phe Gu 100
105 110 GQu Ser Thr Lys Arg Ile Ay Cys Val Thr Gy
Met Ger LAsPsEHisLBEe Géw Let15ul Pyr 125 ThTygerH s [Gle sr Val
L du val Gy GQu Ile LetOLeu Lys G n A 35130 135
140 Lys Arg Ay Thr Pro Arg Thr Leu Lys Trp Ser Arg
Pro WSINGBevaThiuAsTu P?cdﬁ/aleyrlﬁ.&Sp 60 A]@(S'Eypf-\@g lpey Oaup Val
Thr Ser20Cys 165

Phe Gly Asn Pro Ser Glu val His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45

His Asp Arg Gly Glu Asp Asp Ile Glu Thr Thr Egu Arg Asp Leu Pro
50 55

‘Arg Lys Gly Asp Cys Arg Ser Gly Asn His Leu Gly Pro val Ser Gly
65 70 75 ' 80

Ile Tyr Tie Lys Pro Gly Pro val Tyr Tyr GIn Asp Tyr Thr Gly Pro
: 85 90 95

val Tyr His Arg Ala Pro Leu Glu Phe Phe Asp Glu Ser Gln pPhe Glu
100 105 110

Glu Ser Thr Lys Arg Ile Gly Arg val Thr Gly Ser Asp Gly Lys Leu
115 120 125

Tyr His ITe Tyr val Glu val Asp Gly Glu Ile Leu Leu Lys His Ala
' 130 135 140

Lys Arg Gly Thr Pro Arg Thr Leu Lys Trp Ser Arg Asn Ser Thr Asn
145 150 155 160

Cys Pro Leu Trp val Thr Ser Cys
165

<210> 38

<211> 168

<212> PRT

<213> artificial

<220>
<223> derivative

<400> 38
Met Glu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys GlIn Lys
1 5 10 15

Pro val Gly val Glu Glu Pro val 12"yr Asp Thr Ala Gly Arg Pro Leu
20 5 30

Phe Gly Asn pPro Ser Glu val His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45



His

Arg

65

ile

val

Glu

Tyr

Lys

145

Cys

Asp

50

LYyS

Tyr

Tyr

ser

His

130

Arg

Pro

Arg

Gly

Ile

His

Thr

115

Ile

Gly

Leu

Gly

Asp

Lys

Arg

100

Lys

Tyr

Thr

Trp

Glu
cys
Pro
85

Ala
Arg
Va]
Pro

val
165

Asp

Arg

70

Gly

Pro

Ile

Glu

Arg

150

Thr

Asp

55

Ser

Pro

Leu

Gly

val

135

Thr

Ser

Ile

Gly

val

Glu

Cys

120

Asp

Leu

Cys

Glu

Asn

Tyr

Phe

105

val

Gly

Lys

15
Thr Thr

His Leu

75

Tyr Gln

Phe Asp

Thr Gly

Glu Ile

Trp ser
155

Leu

60

Gly

Asp

Glu

ser

Leu

140

Arg

Arg

Pro

Tyr

Ser

AsSp

Leu

Asn

Asp

val

Thr

Gin

110

Gly

Lys

Ser

Leu

Ser

Gly

95

Phe

Lys

GlIn

Thr

Pro

Gly

80

Pro

Glu

Leu

Ala

Asn
160



