Organi ¢ Conpounds Field of invention The present
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in a bacterial host cell, wérein initi ally a fusion
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defined N-term nus. For several reasons such
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particular to recombinant pharmaceutical proteins whose amino acid sequence in many
cases ought to be identical to the amino acid sequence naturally occurring in
humans/animals.

~ On natural expression, for example in humans, many pharmaceutical proteins which are in
use for therapy as well are transported into the extraceliular space. A signal sequence is
present in the precursor protein for this purpose and cleavage of this signal sequence results
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 scale, many pharmaceutical proteins are produced in the
cytoplasm of bacterial cells (for example Escherichia coli). In these host cells 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.
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great advantages in working,up and purification of the
target protein. In addition, the protein expressed in
the formof IBs is protected from protease degradation
by intracellul ar proteases.As used herein the term
"inclusion bodies" shall refer to aggregates
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cytopl asm of transformed host cells. These appear as
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toplasmc proteins starts with a nethionine which is
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fied by the appropriate start codon (ATG =
initiation of translation). This Nterm nal nethionine

is retained jin ny proteins, while in others it is
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The N-terminal methionine is preferentially deleted when the following amino acid is serine,
alanine, glycine, methionine or valine and when the N-terminus is exposed, i.e. not "hidden"
inside the protein. If the following amino acid is a different one, in particular a charged one
(glutamic acid, aspartic acid, lysine, arginine), or if the N-terminus is located inside the

protein, in most cases cleavage of the N-terminal methionine does not occur.

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.
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viruses with a genone which acts directly as nmRNA and
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12.3 kb in size and from which the viral gene products are transcribed in the cytoplasm. This
takes place in the form of a single polyprotein which comprises about 4000 amino acids and
which is broken down both by viral and by cellular proteases into about 12 mature proteins.

Pestiviruses comprise the subclasses CSFV (classical swine fever virus), BDV (border
disease virus) and BVDV (bovine viral diarrhoea virus).

N*® is an autoprotease with a length of 168 amino acids and an apparent M, of about
20,000 (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 N*°, Cys168.
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Accordingly within the scope of the present invention an improved process for the production
of heterologous polypeptides of interest with homogenous N-termini is provided, which
makes use of the derivatives of autoprotease N™ of Pestivirus, also part of the present
invention.

Detailed description of invention
The present invention relates to a process for the recombinant production of a heterologous

polypeptide of interest, comprising
(i) cultivation of a bacterial host cell which is transformed with an expression vector which
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SEQ ID NO 1:
(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRGDIRTT
LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDEAQFCEVTKRIGR
VTGSDGKLYHIYVCVDGCILLKLAKRGTPRTLKWIRNFTNCPLWVTSC-(168)

Within the present invention the above sequence is mutated in order 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
occuring autoprotease N°° of Pestivirus is replaced by another amino acid residue, and a
second polypeptide, which is connected to said derivative at its C-terminus in a manner
such, that the second polypeptide is capable of being cleaved from the fusion polypeptide by
the autoproteolytic activity of the autoprotease derivative, said second polypeptide being a
heterologous polypeptide.



invention is derived, is the autoprotease Npro of
CSFV1 having the follow ng am no acid sequence: SEQ ID
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) - MELNHFEL L YKT SKQKPVGVEEP\YYOT AGRPL FGNPSEVHPQSTL KL PHDRG
RGDI RTT
L RDL PRKGDCRSGNHL GPVSA YI KPGPVYYQDYTGPVYHRAPL EFFDEAQFCE
VTKRI GR
VTGSDGKLYHI YVCVDGCl LLKLAKRGTPRTLKW RNFTNCPLW/TSC- G d)
Wthin the present invention the above sequence is
mutated in order to generate fusion pol ypeptides with
i nproved properties, the fusion pol ypeptides
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replaceyt isf mathm‘ amino acid residue.

Thus the present invention also relates in another aspect to a process as described above,
wherein the fusion polypeptide comprises a derivative of an autoprotease N”° of CSFV,
wherein at least one cysteine residue of the naturally occuring autoprotease NP of CSFV is
replaced by another amino acid residue.

Preferably the present invention relates to a derivative of an autoprotease N"° 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 another amino
acid residue.

Thus in another aspect the present invention preferably relates to a process as described
above, wherein the fusion polypeptide comprises a derivative of an autoprotease NP of



Accordingly the present invention relates to a
derivative of an autoprotease Npro of CSFV, wherein at
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(1)-MEENHFELS YRI SKOKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRGDIRTT
LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDEAQFEEVTKRIGR
VTGSDGKLYHIYVEVDGEILLKLAKRGTPRTLKWIRNFTNCPLWVTSC-(168)

Thus in another aspect the present invention relates with further preference to a process as
described above, wherein the fusion polypeptide comprises a derivative of an autoprotease
NP of CSFV having a sequence according to SEQ ID NO 2.

Solubility of the derivatives is determined in the following way:

After 72 hours a concentrated solution of the respective N derivative is centrifuged, the
pellet dissolved and applied to SDS gel-electrophoresis. A part of the supernatant is
combined with probe buffer and applied to SDS gel-electrophoresis. After electrophoresis
~ the bands are stained with coomassie blue, quantified by densitometry with an



foll ow ng am no acid sequence: SEQ ID NO 2: ( |
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L RDL PRKGDCRSGNHLGPVSA Y1 KP(%VYYQDYTGPVYHRAPL EFFDEAQFEE
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VTGSDGKLYHI YVEVDCGEI LLKLAKRGTPRTLKW RNFTNCPLW/TSC- ( 168)
Thus in another aspect the present invention rel ates
with further preference to a process as descri bed
above, wherein the fusion polypeptide conprises a
derivative of an autoprotease Npro of CSFV having a

A|phalmwﬁesm@ﬁrdh@gtﬁeo anfeant QfNﬁre%lpnt%humétéﬁé{ Rf cbiaﬁlated For

tives is determned in e follow ng way:
eXperW“ﬁg’F?"ﬁs%ﬁﬁ%ﬂPPé"t ed solution of the respectlve

Npro derivative is centrifuged, the pellet dissolved

ed to SDS el ectrophoresis. A part of the
lonic %ﬁ@ﬂﬂ&%l bvfgerd%r?ﬁgﬂém'mgttﬁ qSriainePIedytion %[HQPS&E?)IT'@!{efOFG the
presehﬁnﬁ‘&ﬁoﬂ eblatdseiitd AMher 8§rbe§:t to“ﬁérﬁfatﬁé@éft fh@mé‘ﬂirﬁfﬁ} §cc‘i1hﬁmg NP of

stained with coonassi e uantl

PestVTin IO EEVS SRR SRV HAIADRG ST S9aiTang Ms of Restvius. I i

prefer%wwhdéﬁt tﬁéG;Sllcﬁ' thatnet d’fﬂt’@sﬁwlﬁis h}‘é)léi?'OF Wefithn E&%peptlde to be
peri nment al ils see exa onic stren

expresied £ (195 f?% % 1o ithe r?énﬁ% S@é?’idapﬁlyamwec@h%ﬁolypeptlde of
interegty. QWFeS(QmpIeTlﬂfb” N?rbbﬁPéshﬁlnﬁb" PSR of Y MibrP ol?ﬁépﬁ&@%dyrhave a pl

t t to derivatives of the natural
Offro'B@c%{o Spgge E‘B' %foP&4 109-Pus, whi ch have a rmre
neutral pi than the naturally occurring Npr0O of
V|rus preferred to adapt the pi of the

ACCOFNBQ'M mthlﬁe@ﬁ Rfﬁ?eﬁ "fwﬁné?@/ fusther rpéefﬂmca s gtepdea deevatiye of an

autop%a%ém”e’scﬁ‘@sw Wwhérem lﬁ%dﬁfﬁéﬁ kb bfe Fe%latcgﬁleﬁf ofodt 1E48 one cysteine
second peptide (the polypeptid I nterest).

fes'dusﬁaﬁ!ﬁsé ¢ abqyss Gt &ﬂaSb@?ﬁ Pasi¢ amlnﬁﬁ%@ yeseﬁuet 'ﬁéeﬂlﬁ@dow an acidic
amino@id/reriuede may have a pi of from5.5 to 9.5,

especially from6.0 to 9.0. Accordingly, within the

present invention further preference is given to a

Thus mej”ow'a‘égeﬁfthélBre%'éhplﬁfléﬂti%ﬁf?@lafé@ rvﬂth%rt@’:ﬁfefemé% B drBcess as
deSCrIE%(glagl on to the replacenent of | east one cystein

e ydhegrin dhe BisipnpRixpeptide C¢r@a@,~°zeScﬁnéerb/a§v¢; ob@an Autoprotease
N"° oROSKFV, &He?éIR ih adtfiBh a6 8Fe Papladtniit & Gt least one cysteine residue as

described above, at least one basic amino acid residue is replaced by an acidic amino acid
residue.

Further preference is given to a derivative of an autoprotease 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: H5, 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 glutamic acid (E), glycine (G) 54 with
aspartic acid (D), arginine (R) 57 with glutamic acid (E), and leucine (L) 143 with glutamine
Q).

Thus in another aspect the present invention relates with further preference to a process as
described above, wherein the fusion polypeptide comprises a derivative of an autoprotease



am no acid residue. Thus in another aspect the present

invention relates with further preference to a process
w@200d283967 bed above, wherein the fusion pol ypepeT/d€2006/000165

conprises a derivative of ag aut opr ot ease Npro of

CSFV, wherein in addition i3 the replacenent of at

| east one cysteine residue as descri bed above, at

| east one basic amino acid residue is replaced by an

acidic amino acid residue. Further preference is given

to a derivative of an autoprotease Npra of CSFV,

wherein in addition to the replacenent of at |east one

NP df)@SFEV ﬂ/ﬂwe’r@iﬁhﬁ%dﬂ%nqsstﬁé OSSN Sof Jt%ééi‘@fn@{}/%telr?et residue as
east one of the | ow ngs/am no aci ds are exchanged

descrmd ar@ge tNgg‘ollqsggry a@mp a arep;pz;@anggd,@r@mqqfﬁ)o% with glutamic
acid {;I%lﬁ@(’GPB@‘Wﬁheaép‘ért% il Kly)ata'rgﬁﬁ nm% @Vrilvlfmﬁlut(anilc ggd (E), and

ﬁham no acids are exchanged: arginine
'euc"\ﬁ(i-h1‘b'1‘ﬁ gitenies (X E), glycine (G 54 with aspartic

acid (D), arginine (R 57 with glutarric acid (E), and
I§uci ne é?'@r) 143 with sl ut am ne - Thus i n anot her
In angibpkpreferipd eplediment of batAresent é,ﬂvsﬂ&n diderivatiyet afdhe autoprotease

NP op C8FPIcoRpAsdstha féik Smine adRSEHLERS: above, wherein
the fusion pol ypeptide conprises a derivative of an

aut opr ot easeNpro of CSFV, wherein in addition to the
SEQ [ERbagzenent of at | east one cysteine residue as
escr e\ﬂ(above the follow ng anmino acids are

(MR Dot SRy SRR BT AR AN SieN 0P @1 UK RYDRGEDDIETT
LRD@WWS@HE@WYWW@W@PWHRA@*L@F'FD@]dP‘@E\?ﬁ(RIGR
| ut am c aci d % E{ and | euci ne
viegherihit EUBRE QAR PRILKPURNET 6. t he
present invention a derivative of the autoprotease

Npro of CSFV conprises the followi ng amno acid
Thus FeanpipRraspesidhe pregontinvention also relates to a process as described above,

wherein WWE{E&WP%EBWE% & G M@;@\%@Pﬁm& CSFV

EDDI ETT LR LGPVSA Yl KPGPVYYQD

having:Asefwerse ACRRHIPIRRISER ID N

VTGSDCGKLYH YVEVDCEI LLKQAKRGTPRTLKW RNFTNCPLW/TSC- (| eS)

In jet another aspect the present invention relates to a derivative of the naturally occurring
N of a Pestivirus, which shows in addition to the reduced aggregation and more neutral pl
further enhanced solubility, as compared to the naturally occurring N of a Pestivirus.

Solubility is determined as described above.

Accordingly the present invention relates to a derivative of an autoprotease N"™ 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 aspect the present invention also relates to a process as described above,
wherein the fusion polypeptide comprises a derivative of an autoprotease N 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 anot her aspect the present invention also
relates to a process as descri bed above, wherein the

WO e®b0mIpbl ypepti de conprises a derivative of BEI/AT2006/000165
aut opr ot ease Npro of CSFV hﬁd" ng a sequence according
to SEQID NO 3. In jet another aspect the present
invention relates to a derivative of the naturally
occurring Npro of a Pestivirus, which shows in
addition to the reduced aggregati on and nore neutr al
pi further enhanced solubility, as conpared to the
naturally occurring Npro of a Pestivirus. Solubility

Prefefréd a@th@T e pbsaft MOSidnPRIa RAVAive SCoH ‘Hu'&ﬂ*&/teé&f NP of CSFV,
P invention relates to a derivative 0O
wher é[ht’b%&@‘{%a@éhwﬁ?%{aﬁmﬁwat {fRek nencysteinetRsiduects described above
furthefradleas aERNONS6T 1Ak fOIRMg ANR0 QRIS Ard RoplR_H IR, 827, 132, G54, L5,
C@E%L}P%ﬁl E? % at | east one hydrophobic am'no acid
A109, ¥ T14y e ‘g'b 155 a%ﬁé%@m@srrpqﬂ iexamBle; ig Federivative wherein the
followmgoahitlo &G@eale eREhaPGES WY thrébHid K'F)n afinfte (A@' ’Pégz-‘svaﬁlﬁe V) 114,
as ,descri bed ahove, wherein the fusi
'30'9“8'8F§'§3§§?a%PE%%?'?@%%( R18%rivative of an aut oprot ease
Npro of CSFV, wherein in addition to the repl acenent
stei.ne resi due as descri bed above,

| east ope cy
Thus 5& a"‘g%rt aghget Ex?d? BRATE dnentian Friatgs intefpablydigea process as described
abovel @ﬂie@élﬁdh@)fuébr’ﬂbdlyp@éﬂdel Sorhstised UL dBV\RiGs 'of AnaltBbratddie NP© of

VoI sen |n enti IS a derivative of an autoprotease
CSFVAIRE" lon R die Feplacemaniot rRastonerrysieing eleie s described
aboveOfthéifollb\ﬁlagtanﬂﬁ@ a@M§ta$é F@plééé‘él' Wﬁr&?\lr@eﬁ?rélgﬁﬁe "(‘RPY@Q valme (V)

| east one gtbam no

114, I%C#%U(}I Hﬁég &nd\pggnylglgqlnedgy 58(£zpthgr7 g/lthl inthe prq;emgupventlon more
preferkéthenvah\ledraf al Htoprotdadel MB° of\ QUFSS %ﬁ@ﬂs@é‘@ﬁﬁoﬁoﬂnﬁg @mino acid

derivative wherein the followng am no acids are
Sequepg®hanged by threonine (T): al anine (A 109, valine
(V) 114, isoleucine (1) 155 and phenyl al ani ne (F)158.
SEQI&W@? n anot her aspect the present invention relates
erably to a process as described above, wherein

(1)-MEINH meso@&mVEapwwmmmmF@“v%wwﬁH@ﬁGRGmRTT

LRDL?BE%?&%@@%bggggq?ﬂ@FXﬁ@“@@%f'@M”R@ELEE@DE@QFEETTKRIGRV

TGSDBHLNHIPTEVD RN KLAKRG TRRIVWIRNTTREPRN S @ f58
repl aced by threonine (T): alanine (A 109, vaI | ne (V)

114, isol eucine (1)155 and phenyl al ani ne (F)158.
Thus AN @hbier ashédti thet fresertein@shition MR bRferdBIy Crelates to a process as

described above, wherein the fusion polypeptide comprises a derivative of an autoprotease
NP of CSFV having a sequence according to SEQ ID NO 4.

Even more preferred within the present invention is a derivative of an autoprotease NP° of
CSFV, wherein in addition to the replacement of at least one cysteine residue as described
above the following amino acids have been exchanged: alanine (A) 109, valine (V) 114,
isoleucine (1) 155 and phenylalanine (F) 158 by threonine (T), arginine (R) 53 with glutamic
acid (E), glycine (G) 54 with aspartic acid (D), arginine (R) 57 with glutamic acid (E), ahd
leucine (L) 143 with glutamine (Q).

Thus in another aspect the present invention relates even more preferably to a process as



preferred derivative of an autoprotease Npro of CSFV,

conprises the followi ng am no acid sequence: SEQ ID NO
W@ 2006/113957 PCT/AT2006/000165

) - MELNHFEL L YKT SKQKPVGVEEPVHDT AGRPL FGNPSEVHPQSTL KL PHDRG

RGDI RTT

L RDL PRKGDCRSGNHL GPVSA YI KPGPVYYQDYTGPVYHRAPLEFFDETQFEE

TTKRI GRV

TGSDGKLYHI YVEVDGEI LLKLAKRGTPRTLKWIRNTTNCPLW/TSC- (| €S)

Thus in anot her aspect the present invention nore

preferably relates to a process as descri bed above,

described exbeive, winereiuhé m.mbdmﬁm&g ge/mﬁwd & elerivatiVe rdof \satduidprotease
0 p autoprot e 0 avi ase
N of 3130 PRy RORHAPD R FoRGRRmeR o ers o BIomeng Fesidue as
descrlbtah@pr@MIIdvﬂN@amir?mnggvr&vé kN @B(chefhgég daiﬂnme (A) 109, valine (V)
ot.e ro o in in addifion to .
114, isPleyBRE INCTRE od pheRusigting (5 d5a i estrlie e Hnihe RS 3 i
glutamidesaid (e dlyaime(S)tSdewitro bhp‘amm gclldr’(Dr) o?l\g))m"ﬁ.(élmw;ewlhﬁ@mamlc acid
ni N val i ne i sol euci ne
(E), a“ﬁ%‘mﬁgﬁgk‘bfwﬁé &‘;‘Fags'%% e (F) 158 by threonine (T),

arginine (R} 53 with gl utamc acid (E), glycine (G 54

vost pfirbiafEfe e, AT P S aReT o e ey S The present

mvenhmmccanprldeertheaﬁqﬂmhgtahﬂhqoacﬂd;emuenmyent| on rel ates even
nore preferably to a process asdescri bqd above,
wherei n the fusion polypeptide conprises a derivative

SEQ IbNGaeHh aut opr ot ease Npro of CSFV, wherein in addition

vl LS RORET B e g R R e SR LT EPLOR DT

LRDLPEKGIB@BSGNI—HJGHVS(HY(MF)GBWYQDWGW\(H&AHUEFFDBTQIEEETT}G-'\’IGRV

Tesongxmﬁé/g};%QQQRW@JHR‘?MT%@%WEW@@% M) sa

with aspartic aC|d (D), arginine (R) 57 with gl utamc

.aci d 143 wi |
Thus i BapbpElosHeefE ebiedt e iocant eBiTAEadaakEYS Bpocess as
describe8Rboae coheteingthe @ustump@ymmaé cofpeiséd atefioatneicted duieprotease

NP of E@FW@V&% aasnéqr&gnce According to SEQ ISIE% lSD NG S:

In another equally preferred aspect the present invention relates to a process for the
production of heterologous proteins as described above, wherein the fusion polypeptide
comprises a derivative of an autoprotease N*° of CSFV having a sequence according to
SEQ. ID NO. 5, wherein in addition asparagine (N) 35 is replaced with threonine (T), and
threonine (T) 158 is replaced with serine (S).

The derivative of an autoprotease N” of CSFV which is utilized in the process according to
the above aspect of the present invention forms also part of the present invention and

comprises the following amino acid sequence:

SEQ ID NO 32:



I
) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKL PHDRG

W(EDIDb ET3D57 PCT/AT2006/000165
L RDL PRKGDCRSGNHLGPVSA Y1 KP%VYYQDYTGPVYHRAPL EFFDETQFEE
TTKRI GRV

TGSDGKLYHI YVEVDGEI LLKQAKRGTPRTLKWIRNTTNCPLW/TSC- (| eS)
Thus in another, nost preferred aspect the present
invention also relates to a process as descri bed
above, wherein the fusion polypeptide conprises a
derivative of an autoprotease Npro of CSFV having a

(1)-MELNHFELL ¥ KTSKAOKP VOV EEPSEOTABRIRFS TAIE VHF STAIKI SR GEDDIETT

LRoL R B I REE Sl RN DR LGBV B e FobTF RE TAKRIGRY

TGSDGILYHI PeEVBEENE KQAIERETPRIDRWTIRNSINGRLWREBELEES).
conprises a derivative of an autoprotease NprO of CSFV

havi ng a sequence according to SEQ ID NO 5, wherein

In andtﬁérqﬁ&etré@ Tés Qh@@hﬁ%n{ Nverfoni rélatédPloas Brbclbd for the production of
heteroio&oeom ne nd threonine (T) 158 is replaced wth

Pﬁe"’?@)" Sleggrineshabote. oressin e JHFie SeLPeRiG cgmprises a
denvaﬁﬁceyf aﬁ‘mﬁdsprbﬁeaﬁé IN°F 2EdSFV Havighy ﬁqﬁéﬁc@mm@a $mqt ,@NO 32,

present | nvention forns art

wherefiy in @ﬁ@'?iﬁ 2661 (hog TeBRcRAIe ahamisasidilRa seang (i7gs replaced

with pRéfiyRfarind (F) aA @edieife (RESA 0 r&shaded with histidine (H Q%
) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGT PSEVHPQSTL KL PHDRG

EDDI ETT
The déiRatiREEXCERTEGHIdLE LY IO Gf IFIERMYNEI TeedHRAR- FlotE¥sT4dcRing the

RS % RSN RQERE As_TRaR G tReshTResivestion aeggomprises

thefolldwwglmheracms@‘q@éﬁw aspect the present invention
relates to a process for the production of

het er ol ogous proteins as descri bed above, wherein the
SEQ Ibusd @8: pol ypepti de conprises a derivative of an
aut opr ot ease Npro of CSFV having a sequence accordi ng

(1)-MELNHEQL YKDSNQKRZG VBERVE DTEGRRGH TIHSEVHE QST NG FHDRGBDDIETT

LRDL?@%@@@@%%%Q@%%?%PW‘#%&WE?‘é‘#’hﬁﬁ BEFRFESS TKRIGRV

TGSDGKLYeNY VEYDGHEILLIKGAISRGIPRFLKWTRNIENCRIWVABCYE68). an
aut oprot ease Npro of CSFV which is utilized in the

process accordi ng the above aspect of the present
invention fornms also part of the present invention and
Preferablgpin 4ees process according to the present invention the derivative of an

autoprotease NP° of CSFV with the sequence according to SEQ ID NO 32 is used in fusion
with a protein that contains at least the three first amino acids of proinsulin, more preferably
with proinsulin, further more preferably with human proinsulin, most preferably with
recombinant human proinsulin, for the production of proinsulin.

It is preferred according to the present invention if the derivative of an autoprotease NP 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, glycine (G) 54, arginine
(R) 57, threonine (T) 109, 114, 155, 158 and leucine (L) 143. Preferred derivatives of the
autoprotease N*° of CSFV according to the present invention have in addition to the



the followi ng am no acid sequence: SEQ ID NO 33: ( |
) - MELNHFELL YKTSKQKPVGVEEPVYDTEGRPLFGTPSEVHPQSTL KL PHDRG

WGED0bET3P57 PCT/AT2006/000165
L RDL PRKGDCRFGNHLGPVSA Y1 KPGE.}/YY QDYTGPVYHRAPLEFFDETQFEE
TTKRI GRV

TGSDGKL YH VWEVDGEI LLKQAKRGTPHTLKWIRNSTNCPLWTSC- O d)
Preferably in the process according to the present

i nvention the derivative of an autoprotease Npr0O of
CSFV with the sequence according to SEQ ID NO 32 is
used in fusion with a protein that contains at |east

replaééh@erftfdif aelchbt Sie S8t AGide é%fde%ﬁ’derc‘lséﬂdvg th@%ﬁb\%?sg/ amino acids

referably with proinsulin, further nore prefera
aree%-

haﬁg%r?éa'"b‘PdRh% With, glitaeic ?ﬁ"éf@r giyeipe (1 R4 with aspartic acid (D),
arglmh@QRFQV %ﬁtglﬁtﬂmm @E)‘”Wbbrﬂme [er1 é)bh ¢1prfy§qug Wth%ferme S) and

ul i preferred accor he present
'eucmen%rﬁﬁﬁdwth QIUtemn@é@) Puesrasagine 4N) awsmrm agid <Dy segne (S) or
histidieeFV has in addition to the replacenent of at |east
one cysteine residue as described above at | east one

Such ffbh@d tefvaavé
uch @re o ||1 & Cg‘ﬁsa}riﬁd;?prlﬁfrﬁagz W)Bh@ggﬁs\ml@g %‘Fgﬂélﬁfe%ﬁ)the process

3600@'@9 tgﬂfﬁwel ectlfy‘éh%ﬁfﬁseehlev iop fgrmeadso paré pEihecriesent invention
and ce@ptiyétheViefowig AhModeidOs qﬁbﬁéb%? Npr O of CSFV according

to the present invention have in addition to

t herepl acenent of at | east one cysteine residue as
SEQ eezri bed above, the foI | ow ng am no acids are

()MES PR Sk B R R TACRRL NS E VISP QL KLP R GEDIETT
LRDL\NRNGM:RS@MGWS@WEQPGlbW\@@DWGPW}-IR]AQQEFH)‘%SC&%STKRIGR

and | euci ne % 3 wth ut am ne
VTGS(QS“@Y“WEM%E%H‘ ANfRGITPRIpKIMSRN TEN@PI(\M)/T@C g68).ne
(S) or histidine: Such preferred derivatives of an
aut opr ot ease Npro of CSFV which are utilized in the
SEQ |} 8%ess according the above aspect of the present

(1)- MEDNH?ELMﬁS}(c?Rf%%EW%T‘NGFEﬁL% %%PQE\‘E@E#@{SB@%DIETT

%) | ow ng am no aci d sequences
LRDLER QD(DRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTKRlGR

VTR B NN PR PRARR SRESENRRIRTHgsfORS

SEQ ID 96:
(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIETT
LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTKRIGR
VTGSDGKLYHIYVEVDGEILLKDAKRGTPRTLKWSRNSTNCPLWVTSC-(168).

SEQ ID 97:
(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIETT
LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTKRIGR
VTGSDGKLYHIYVEVDGEILLKHAKRGTPRTLKWSRNSTNCPLWVTSC-(168).

SEQ ID 98:



L RDLPRKGDCRSGNHLGPVSA Yl KPGPVYYQDYTGPVYHRAPLEFFDESQFEE

STKRI GR
WORODGSDOKL YH WEVDGE! LLKSAKRGTPRTL KWSRNSTNCPL VWHSZA T2y6/p00165

. SEQID 95: ( |

) - MELNHFEL L YKT SKQKPVGVEEPVY BT AGRPL FGNPSEVHPQSTL KL PHDRG

EDDI ETT LRDLPRKGDCRSGNHLGPVSG Yl KPGPVYYQDYTGPVYH

RAPLEFFDESQFEESTKRI GR

VTGSDGKLYHI YVEVDGE! LLKNAKRGTPRTLKWSRNSTNCPLW/TSC Qd

). SEQ ID 96: ( |
) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTL KL PHDRG

(1) ME[NHEEH.'LYKTSKQKPVGVEEPWDTAGRPLFGNPSEVHPQSTLKLPH% qg% DIETT

HL.GPVSGE Yl KPGPVYYODYTGPVY] EFFDE
LRDLE%W?—E\IPVSGIYIKPGPWYQD GPVYHRAPLEFFDESQFEESTKRIGC

WGM%%%W@MKKWRWWEW%§ leS)

j VELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTL KL PHDRG

The dekdtizdd o#ﬁ%ﬁﬁ%@%b@v%%\é@@:@: SUDEd RO Yrith are part of the

PLEFFDESQFEESTKRI
presegﬁAmwhﬁQmemqmmmswmmmmmw b&SSFV and

|
e therl%/é%lH%é%ﬁ'\?(K'}%Keqngs{]/%glféfﬁ%ng¥A&?FpﬂlQ—&P&gﬂ—lﬁgﬁ‘LEf 'fipg; of the
derivaitivpy feserpribirpiicanveRtioNIqeareSarysedHamitoyigRyWige\rahge of conditions,
e.g. URQBY IhlPbSiiE skrer D&éﬁ% EWhere the natural occlghg]_ﬂ\E’l’:’fLw.ljge y.dysfunctional.

Thefe@? thq—ﬁér\(&@\g\/@%;p@% abaver ae S«h‘ﬁ@'@l? don yseowisler réavgjonysonditions that
do noOéIId@E)V steseEfubPask anY %a’t’ﬂ?él%é&[lﬁm Fte, ”?Ifx? ﬁ&‘?\/aﬂ{/eess\ﬁﬁfzh are last

yent ion, have i nproved ropertle over the na
descr@ge eraim s Rasticylasly mgﬁve%mih@rtbe PrRsest ipventioni dusblodtst Smltablllty for

e pan6Gadf fideiree/ofebadlibRcBhditighoduct i on. Refol ding of
use t hg der?%t i vers deoscrai1 Ied in tlcﬂ?s i nventi on can be

|nduced invitroin a wi de range of conditions, e.qg.
der | ower ionic strengths, where the natural

In a fB'E'&edrﬁ‘%pﬁ@t R rsesit |'ra/ea§}oru5ﬁéatam¢ thenkse ofrary ef teederivatives of an
autopfdd e aRESof ATSTOS U@ﬁﬂb@@@lﬁ&/@lhea ?l‘&:& of ﬂeoﬁroHéﬁloHrb?%Fterologous

ction conditions that do no success
pOIVPﬁ@e%PP infrEestacerrdingyo MP?@%@VHBF@ The derivatives
whi ch are | ast

Thus in the process for recombinant production of heterologous polypeptides of interest
according to the present invention, the fusion polypeptide comprises any one of the above
described derivatives of an autoprotease N°° of CSFV.

In a preferred embodiment of the present invention, induction of autoproteolytic cleavage of
the heterologous polypeptide is performed by diluting the fusion polypeptide under conditions
which promote refolding. Thereby the inactive fusion polypeptide is refolded and thus
activated.

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 0.4-0.6 M.
Alternatively, dilution is also possible by dialysing the solubilized inclusion bodies against an
appropriate arginine-containing cleavage buffer.



described herein is particularly preferred within the
present invention, due to its suitability for use in a
woeansiicwbarly wi de range of reaction conditi onBCT/AM20@6/000165
further aspect the present vention relates to the
use of any of the derivatives of an autoprotease Npro
of CSFV descri bed above in a process for the
production of heterol ogous pol ypeptides of interest
according to the present invention. Thus in the
process for reconbi nant production of heterol ogous
pol ypepti des of interest according to the present
i nvention, the fusion polypeptide conprises any one of
t he above descri bed derivatives of an autoprotease
The teppesatyre eidbe repstion salulica ferdhe sipgyagsrisnfor sxample, petraent0°C and
30°C. TR @&thpératuré Ba pRdféabybeaitb@Rpat ol ytic cleavage of
t he het erol ogous pol ypeptide is performed by diluting
t he fusion pol ypepti de under conditions which pronote

The pHEBD{HéI néact&h%l@@dn id90d éb?a%mé/ €5.51650. theOBI}MQ%%ﬁepa%l)} $.0-8.0, in

hus activated. I'n a partic
partncmﬁg—are} Qﬁr%aﬂ%ﬁﬁﬁfﬁﬂ?rﬁﬁmthe pHds 241 ubi | i zat eis diluted wth

an argini ne-containing buffer so that the final

concentration of arginine is up to 1.0 M preferably
Where agpigpeatfy the teactien soltion centrins i insa adoseenseation sif .54100 mM.

The DBTdoyiGénteatibh®s Srafdrabll aB&@ 5.5FMISi on bodi es agai nst an
appropriate arginine-containing cleavage buffer. The

tenperature of the reaction solution for the cleavage

Th tcﬁe tonceiratiol @ thd Riavaen s8le el r
ep 3 reC erably be 10C 20% Tr@mlé%l e\th?eac%ﬂb% %trlé&gmple in

the fe@'e'ﬂ GF?-Q;HW #9/mlofhe Reatgin éon®ntuatgvnos prRHieraph I¢ss than 40 pg/mi.
preferably 7.0-8.0, in particular 7.0-7.5. Most
preferably the pHis 7.4. \Were appropriate, the

The reasfieR iselytign|can; eantain AtsHBS iNDT Eoneeniratiom ofnfor @xamplepiup to 1.5M

dunnthé clleg@d?\/l'l‘ hé s/ cSRBAGRoh L ‘)r%férélﬁy Pﬁﬁfe%h %M{M 289 UM,

he protein concentration 1n e reac
solutlon during the cl eavage can be, for exanple, in

The réa‘&ﬁoﬁ SQUﬁHh 95n %t&lﬁ%ﬁ&“ﬂ n aglﬁ?eﬂ{t{%&&‘\ t gfﬁlt é%ﬁg between

})re erably less t
02angél| utMrg rEefarabbnihaiolyceral §¢nqentratmnas 6%:cent ration of,
for exanple, up to 1.5M

Also, the reaction solution can contain EDTA in a range of about 1-3 mM EDTA. Preferably
the EDTA concentration is 2mM.

Other buffer systems are also possible in place of arginine-containing and/or tris/HCI-
containing buffers.

In a particularly preferred embodiment, the pH in the cleavage buffer is 7.4, the temperature
during the cleavage is 10°C-20°C, and the cleavage buffer contains about 10mM DTT as
reducing agent, 0.5M NaCl, 5% glycerol, and 2mM EDTA.

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



during the cleavage. The tris/HCl concentration is
preferably between 0.4M and 1.2M The reaction

W@ 006113987 can contain gl ycerol in a concentr at PONATZ006@00165
of for exanple between 0,2 ,and 1% Mre preferably the
gl ycerol concentration is 5% Also, the reaction
sol ution can contain EDTA in a range of about 1-3 nM
EDTA. Preferably the EDTA concentration is 2nM O her
buffer systens are al so possible in place of
argi ni ne-contai ning and/or tris/HClcontaining buffers.
In a particularly preferred enbodi nent, the pHin the

In an@th@la‘yﬁ?@@rréwfefnﬂfodirﬁerﬁ éf tﬂé‘?résﬁﬁpﬁfv@hwrﬁ |F|Huét|’69 b Gutoproteolytic
avage is 10cC 20C, and, the cl eava er contailns

C'eaanSdﬁtt %@r‘ﬁf‘ﬁﬂgp”éso%@&%%ﬁ RegtoRmed %m%ajhe figsipn polypeptide to
an affiHi Ccﬂhf&hato@r‘égh%né\ﬂs@m— Awltﬁ'ltﬁaédtdprotbﬁﬁl&‘%ﬁrﬂ S Mitive form, and

tide V\/nlc has been cl eaved om the fusion

SubseB iafion; gt (2 GPIRIciD | BT rlin RRHICKIB R gefirdesten the fusion

polype%lﬂaé hﬂbodﬁﬁ% ehd BtoRTERSIAPRE bysim! BiRdiRG Q§ ﬁfb‘intbﬁ&@ Whil@Bonditions
i nducti on of autoproteolytic cleavage of

are changes sYdy Hid tfgfoﬁytseiﬂ%}é'cu Rartyfrthe) fysikn B@lymﬁnﬁlee fggainseits activity.
The pélyﬁé;ﬂlﬂe P Interept is Eeaved and b ivhite H12r ATBSrB&RRBBING of the fusion

with its autoproteolytic part in an |nact|ve
polypqupﬁ{e%@s Loy ds ehrapistagraphiosysiam.a 1 ef ol di ng

buffer. In particular, in a first step the fusion

ol yp e i s bound to the chromatographi c system
In 2 pRGHBHG PTeCoTTRA FMBPHEETIAY e REBFAA IVBNtorbiNe 2l g@Pmatographic

systerf U§|21 cdlth\ﬁh élﬁtﬁtr%iﬁ%ﬂirpb&%éﬁtldé lsp?l’ffatctl@te& %? cféi'%'td?ﬁhon Therefore

ains its_actjvit The ypepti de of
reactl\Fq%péroggt@e ?gtoe[ eR/dis gﬁthgmp%c%py @pplﬁ‘@tlon of refoldmg buffer and

thus r@rurdwgrmmuwoh@o@@épu@‘ the fusion polypeptide renmains
bound to the chromatographic system In a particularly

preferred enbodi nent of the present invention the
In a paftfcmél'ly bréfé'ﬁéd"&h@@ﬂnﬁ@ht of &%ésﬂr@%dtiin@nﬁ&ln LHaTHIdiRd' & édHRlucted in a

eptide is inactivated enat urati on
buﬁerm@» @PJBW b5, CPMpaFTia; GpMNACls 30 W%&OQMWPFQSFH@EQ \i% yglycerol,
2mM EBTAMOSRED DY oaab BapbHom4.0f refol ding buffer and thus

refoldlng of the fusion pol ypeptide. In a particularly
preferred enbodi nent of the present invention,

As usé®h&rei thg fallswigneimss §hilinave the meanings described below:

The term "heterologous polypeptide of interest" means a polypeptide which is not naturally
cleaved by an autoprotease N°* of Pestivirus from a naturally occurring fusion polypeptide or
polyprotein. Examples of heterologous polypeptides are industrial enzymes (process
enzymes) or polypeptides with pharmaceutical, in particular human pharmaceutical, activity.

The term “fusion polypeptide” refers to polypeptides consisting of two or more polypeptides.
In particular herein fusion polypeptides can comprise an affinity tag, an autoproteolytic part,
preferably an autoprotease, and the polypeptide of interest.

The term “polypeptide of interest’ refers to the polypeptide to be produced with a
homogenous N-terminus.



buffer with the follow ng conposition: 0.5M NaCl, 20
nmM sodi um phosphate, 5% gl ycerol, 2mM EDTA, 10 mM DTT
w0208 Bs7), pH 7.4. As used herein the foll oWEATZEIONB00165
shaII have the neani ngs desclrl bed bel ow. The term
"het er ol ogous pol ypepti de off Tnterest" means a

pol ypeptide which is not naturally cleaved by an

aut oprot ease Npro of Pestivirus froma naturally

occurring fusion polypeptide or polyprotein. Exanples

of heterol ogous pol ypeptides are industrial enzynes

(process enzynes) or polypeptides w th pharmaceutical,
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autoprfoié% o)gi?gltﬂgo?f %@%ﬂd%ﬁ% Gith tﬁ?gﬂ)ééﬁ?is |r§)r%ngt%{ og]p &%r%’eetg pog/ﬁaptldes of
Interesth?@nmel Rrpeyseiddy use df rwén 88 EXPrERgon gector: Fof Wle dke pblypeptide
of |nte'ré§t?§ Sﬁ%] grr}%eé‘e)ﬁf)tﬁ ghﬁﬂ%‘?l&@%g ‘%@@% ?rgd Eoh fb? e?%}rﬂgllécbeedselﬁcted from
the grphn@nmlsimga@f X piestsororanvistarienkioaa ngtbsr@anonwa:growth factor, a
0 f t
cytoki ugél?gﬁﬁz > o ér}ﬁgﬁng V\hﬁ*ﬁlt& gh ncx'hﬁ e C?rfbsalli %ﬁtll{@ﬂl freffmdritCand the
like, foqpxapplst l@tﬂ ¢rt@1ph§/2A4 lntea@m@iam:éBmmtemleulnwpmmkm-s human
I -
arowth RRlcr prasut il Bl BRI \Fn oo b BbRY briGHing factr,
granut@mﬁpmecroph@qa@msypepmmuletm faqtere magrophagerselony refimulating factor,
p I .
e S O e Se nama 5 por s Sbr GG U 1 £ KGRI, @ Fob
fragmentf, apd smalk prplides sugh @walcmrmmaeathwoglrrmmnnﬁ gethby, or a glucagon,
n d

CD 4@3(%9!'&! '%glﬁ%)l:ébf(g)gﬂ P%gmhrgﬁte x‘ %@}(@kérw f%l?&n gbtrbtpﬂ ¥pidermal
growth factarf égsyf f@qtmtramellulan@rmm on al pha 2B,

i nterl eukin-3, interleukin-6, human growt h hornone,

rozhnsulln insulin I'ike growth factor, o '

In ad &Hh eoksjYRepHde ohinteresthearnbe gy foflearddnd g pelvpeptige én particular a
polyp@Cr » aggego M sé{t%dnﬂﬂgl' gﬁ' ; %h bs, e.g. Green Fluorescent Protein.

1, bovine sonatropln porC|ne sonatropln |nterleuk|n

i r i fi
In thegékghééigﬁc\};%gfttg ‘r?lgnen%g&;)%g Ih qgg?@eﬁgfﬁgcr@%ﬁ &?‘Feoﬁrjeggrﬁ invention,
the fugianc Relypertide isoonerakindnked ddiad Ipastnoneplexpnebsioyeantrol sequence.

Expre8§ibh ¥8htRl se§fehcs! & it phrtiBdla SrdMAER! Buctt #1815 tac, T3, T7, trp,
gac, vhb, lambda pL or phoA promoter), ribosome binding sites (for example natural
ribosome binding sites which belong to the abovementioned promoters, cro or synthetic
ribosome binding sites), or transcription terminators (for example rrnB T1T2 or bia).

The vector may also contain sequences encoding fusion domains, as described below, that
are present at the N-terminal end of the fusion polypeptide and that are required for its
binding to the affinity chromatography system, e.g. polyamino acids like polylysine or, for
immunoaffinity chromatography, so-called “epitope tags”, which are usually short peptide
sequences for which a specific antibody is available. Well known epitope tags for which
specific monoclonal antibodies are readily available include FLAG, influenza virus
haemagglutinin (HA), and c-myc tags.



grow h factor, tissue factor extra cellular domain. In
addi tion the pol ypeptide of interest can be any ot her
waoovd/10895pol ypepti de in particular a pol ypept i BET/AWI2005/000165
is especially suited for aq? ytical nethods, e.g.
G een Fluorescent Protein n the expression vector to
be enployed in the process according to the present
i nvention, the fusion polypeptide is operably |inked
to at | east one expression control sequence.
Expression control sequences are, in particular,
pronoters (such as the lac, tac, T3, T7, trp, gac,
vhb, | anmbda pL or phoA pronoter), ribosonme binding
sites (for exanple natural ribosome binding sites
In a prgfareed eselasigentof thaaprapei divention hegexpressinnerestor i @ plgsmid.
synthetrc ri bosone binding sites), or transcription
rmnators (for exanple rrnB T1T2 or bla). The vector
A bacr%r?' bﬂsg66'&:@@%%9'9%@ﬁ@%@roemca@wgm the PErs#AL iRYentigy can be

selecté’@éﬁaf '&ﬁﬁp@'f% th@ﬁrorﬂi 8f El{ee?cﬁlﬁrvrn@t midi€ NGarfsme: nQram-negatrve
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bacteff%ruqm%s %rqr@rlﬁ@atsae?'ﬁ% et Xy Ec hPlb r%@ﬁt?ﬁé%fﬁm nagativerpacteria,

for exmple FRBLYGHbARS @k?' sliehldskeseD@biba é’é‘?u?lﬁesdc @F Caulobacter sp., such
i munoaf finity chromatography, so-cal epi t ope

as Cauighaeter GRSEANASe 9@ W%Wsrba%pt Piph ae Rasiee$pr.dn particular
Bacilld@ﬁu‘bﬁlis@E$§&Pibipbﬁrcﬁféﬂy RArdPasivcth capl €. Vel | known

epitope tags for which specific nonoclonal antibodies

are readily available include FLAG influenza virus

As usBaeHEREI | tHé it&inh “IriMbFornaChdst EF SiliSrekdt B /'Rl ®oh@fhing a vector
di ment of the present i nvention, the expression

enbo
°°d'"91@6?6\etqr%'080‘|!ﬂ RRIYREPLI bacterial host cell to be
enpl oyed in the process according to the present
i nvention can be selected, for exanple, fromthe group

The Ractariab ast | @ik riep- niher ExRegHien svikain. Gsasiiivgiad i ipe accordance  with

mrcrol’ﬂ@l@@r@él' prastiteNkswrEpeh es.i Py §tr§ﬁ€i§ 'g@ﬁerafl?'brcﬁ)@ﬂﬂ’ﬂb%tﬁ‘tmg from a
, or other G amne atlve bacteri a exa

Smgle@éqmro%ﬁa%utwt medium, Rut bde @ironprsgible i &grpmys%ryo-ereserved cell
suspeﬁﬁbh@@ﬁﬂ%@hk@PThe sHeih i8geheiPbatied M &£ FARERR prBkess in order

posi tive bacteria such as Bacillus sp., in
to Obt?iﬁrsf‘ff'E@P%\‘P'o’BQﬁ farfrthenigee is. E. coli is particularly
preferred as host cell. As used herein the term
"transforped host cell” shall refer to a cell

On a gt sealpntisicar 46 Pleeinngpaken figshseftdhaing gesaible in most cases to
employO4 YBRpldxdfedium (for example LB broth). However, it is also possible to use

defined media (for example citrate medium). For the cultivation, a small-volume pre-culture
of the host strain (inoculated with a single colony or with cell suspension from a cryo-culture)
is grown, the temperature for this cultivation not generally being critical for the later
expression result, so that it is possible routinely to operate at relatively high temperatures
(for example 30°C or 37°C). The main culture is set up in a larger volume (for example 500
ml), where it is in particular necessary to ensure good aeration (large 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 insoluble 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 suitable for producing inclusion bodies (for example with
trp, lac, tac or phoA promoter). After the late logarithmic phase has been reached (usually at



The bacterial host cell, i.e. the expression strain,
is cultivated in accordance with m crobi ol ogi cal
W@e@et11987 known per se. The strain is general | BPCHAD2YHD00165
up starting froma single cplony on a nutrient nedium
but it is also possible to ehpl oy cryo-preserved cell
suspensions (cell banks). The strain is generally
cultivated in a nultistage process in order to obtain
sufficient biomass for further use. On a small scale,
this can take place in shaken flasks, it being
possible in nost cases to enploy a conplex medium (for
an Opﬁgé:mgggt}ng (ng Qt% hoor lng%‘aéﬁn%r? gasclésé r"g ?féé%lest%sgﬁfl% @hﬁcér%qutgnce (for
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is depesitpérast inclisiopr bedies IlthQ |baa11er|aincylonlagnné’hal regulbieg rglls can be
ter expression result, so that it
harveigl{sebtghﬁ?}%ﬁfegéer%ﬂﬁh%gl y to operate at rel at ively high
tenperatures (for exanple 300C or 37C). The main
[ I
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biomasp 5 prRdeict fecnatioroby etiring jn particutarn nutrenits (fee baich). Otherwise, the
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procefOR aralRss IR shekaTioa ot lariie EpRlintEn sghdfermenter and o
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the sHpaW(%h Lf%?g%tf&;?;éﬁﬁxgrgrsta%%%tq Fg"g@‘ﬁ?ﬁ?ﬁ ?ﬁtghéa %‘é t‘%g%d inocutum
Wh'Chbéé?rﬁnﬁ@éiE tesemwn denalal single asolanyt wrcalcryimnkmreylncﬂ sBakert fiask. Good
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subst ance exa e |n eacr I C CI

especialipin medggnmggptyemgmgantm Ghaasesmaldt;i adwawat, in some cases be
madé{h‘iﬂ%‘.@@n{?g el ?orﬁ;ﬁé}é?\lpr i %g%g%er{p@ ypep SUI@ laé]% g o&ge again

delivepad Torfurther pracessifices i n t he bacterial cytopl asm The
resulting cells can be harvested and processed
further. On a larger scale, the multistage system

In the qweasss ascering tpithe ateseyt inventiprrtba dnousion( basliearedsalated from the

host cbﬁ |rP§}n%HnéF RAGHA & 40 enpl oy defined nutrient nmedia in

his case Iin order to be able to inprove

For example, after 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 mills, 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 polypeptide is deposited as inclusion bodies, the inclusion bodies can be
obtained for example by means of high-pressure dispersion or, preferably, by a simple
centrifugation at low rotor speed. The inclusion bodies are separated by centrifugation or
microfiltration or a combination thereof. The purity in relation to the desired polypeptide of



the process engi neering control of the process. In

addition, it is possible greatly to increase bionass
wapaeprsuct formati on by netering in parti cul BET/AT2006/000165

nutrients (fed batch). O hejw se, the process is

anal ogous to the shaken fldsk. For exanple, a

prelimnary stage fernenter and a main stage fernenter

are used, the cultivation tenperature being chosen

simlar to that in the shaken flask. The prelimnary

stage fernmenter is inoculated with a so-called

i noculumwhich is generally grown froma single col ony
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In a preferred embodiment, the solubilizate is diluted with a Tris/HCI containing buffer so that
the final concentration of Tris/HCI is up to 1.5 M, preferably 0.4-1.2 M. Alternatively, dilution
is also possible by dialysing the solubilized inclusion bodies against an appropriate Tris/HCI
containing cleavage buffer. Tris/HCI can be replaced by other salts eg. 0.2 — 1.5 M NaCl if
an appropriate buffer substance is added eg. 20 mM sodium phosphate.

The temperature of the reaction solution for the cleavage is, for example, between 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



several washing steps with various buffers (e.g. 0.5 %
Deoxychol ate followed by two tinmes 1 M NaCl solution -
w@ewofiizeat |y distilled water). This usual ly reBCI/A$26006/000165
renmoval of nost of the foreign pol ypeptides in the
i ncl usi on bodi es. As used Hdrein the term
"solubilization" shall refer to the process necessary
to dissolve the inclusion bodies. Solubilization
results in a nononol ecul ar di spersion of the
pol ypeptides with mnimumintra- and inter-nol ecul ar
interactions. A preferred way of solubilization of
il S ' j bl Dt scope of the present
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M NaCl if an appropriate buffer substance is added eg.
sadi um . a e of 4h
o, 70 AR RNGRRIERy BV STRBSE A 1< i pa. Proreraly
the EIHA opwentagioraia@nB0C. The tenperature can preferably

_ Lhe . i UL ' far .
ot kP 520, P g, Bhsdl 5 8 st gl Shor
containinpduffersul ar 7.0-7.5. Most preferably the pHis 7.4.

Where appropriate, the reaction solution contains DTT

in a concentration of 0.5-100 MM
In a particularly preferred embodiment, the pH in the cleavage buffer is 7.4, the temperature

during the cleavage is 10°C-20°C, the cleavage buffer contains about 10mM DTT as
reducing agent, 0.5M NaCl, 20 mM sodium phosphate 5% glycerol, and 2mM EDTA.

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

The present invention is described further with reference to the following examples, which

are illustrative only and non-limiting. In particular, the examples relate to preferred
embodiments of the present invention.



The DDT concentration is preferably about 10 mM The
protein concentration in the reaction solution during
w0 b@oaimavage can be, for exanple, in the regiPCI/atT2006/000165

20-150 ng/ m . The protein c%{mentrati on is preferably
| ess than 40 ng/m . The reattion solution can contain
arginine in a concentration of, for exanple, up to
1.0M during the cleavage. The tris/HC concentration
is preferably between 0.4M and 0. 6M The reaction
solution can contain glycerol in a concentration range
of for exanple between 0,2 and 30% More preferably

EXANMeEg! ycerol concentration is 5% Al so, the reaction
solution can contain EDTA in a range of about 1-3 nmM
EDTA. Preferably the EDTA concentration is 2mM O her

With HHéf;ﬁéséﬁslh%%oﬁrﬁ Rl E@ssﬁb@@stb bé)ﬁ)ré %hacﬁroﬂﬁce 8, ide variety of
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cl eavage is 10C-2 t he cl eava%e buffer contal
f
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exampiapl es relate to preferred enbodi nents of the
present invention. EXAMPLES Wth the present invention
it is possible to express and produce a wi de variety

For eﬁﬁm;ﬁl@%ﬂi@l ﬁ}éfﬁnsﬂi@b‘i’%eﬂﬁraﬁlﬂo w BIrYRRR r‘agfssiﬂ@‘ coli, because they are

rest"), especi al such pr ot el ns whi ¢
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elevaitldidipleBiibh Ivklsq8és eRdmpiB84)10st cells, proteins which
are 1 nsol uble or have low solubility, proteins which

have other solubility di sadvantages (e.g. shorter

Exam?fe@ﬁe 3n4) 5, FBAd Br R38Me BRI IRIRICINS ST BroRRui Wizind Bifbidfit aspects
of the process accordlng to the present invention. The sequence of proinsulin is given below
in SEQ ID NO 6, forming the non-bold part of the sequence. In the following for convenience
proinsulin is sometimes referred to as insulin.

Example 1

Production of a heterologous polypeptide of interest (insulin) by refolding, using the
NP -derivative with SEQ ID NO 5 (EDDIE)

1.1 Generation of derivatives

1.1.1 Mutational PCR

From the construct containing the DNA sequence for N"°-pro-insulin (SEQ ID NO 6):



specific fusion constructs or specific activation
conditions inprovenents in cleavage rates, expression
WO 210641396ver al | production rates. Mreover, expCEAT206000165

in inclusion bodies with thg present constructs show
advant ageous results for tH& above nentioned probl ems
(see e.g. exanple 11). For exanple, small proteins

have generally | ow expression rates in E. coli

because they are rapidly degraded in bacterial cells;

the constructs according to the present invention

al l ow el evated expression |levels (see exanple 14).

ATG@mmmdATﬁCdMéTG&T@‘TﬁmA@@AAb%W+@ﬁGGCGT

of proinsulin utilizing different aspects of the

TCAAGARES S CICTACRATAG I EAE GTIGRRAR TG TIGTG GRAATEEGTCCOAAGTG

CACCEULIRETEARECRTRNNTL T CECATURL CUL QUACBCEST 6 RN e TACAA
form ng the non-bold part o e sequence. Tn e

CGCTﬁQG@ﬁg\H § TEECTEGTAMEBESATTE TCGCTOTGEAMMACACETAGGTCCGGT

L s
ACCAT@ﬁiTQEA@CTQ§GG@ATH¢WWG?T$A%T¢MTWT¢C?KSUGT§%§?«ACGT

ATTCRER T ARG eI TEl AL B ARAGI SRR CAETAciiacEroaTe
CCTGRMTCQTGE TGAMACTCGBEAET BOCGAACCCCTCGCACCCTGAATGGATCCG
TAAC G A R T T A TG AT A G TG T G T T AACGRACATCOTG TG CG

GTTCACARBIGIEBAAGCOETSTIIYEB FETEFEE0GAAEERMI SRR aTACC
CC A AR GG B GRS SRR AT ST AG BB IRAARTH BACRTRGSCOGA

GGTCBUEGAGCCGGGAGCCTGCAACCGCTGGCGCTTGAAGGGTCGCTG CééTAAAéACGC

TQF'%%}T%EI’AAACIIZGATTGTCCI:TCTCISAAACCACCTA
GGTWG GTACCTCCATCTGCTCTCTGTATCAGCTGGAAAACTACTG

CAATHEALGECATTTACAT TAAACCAGGT CCCGT CTATTACCAAGACTACACTGGTCC
GGITT
ACCATCGIGCACCTCTGGAATTCTTTGATGAAGCTCAATTTTGCGAAGT GACTA

th'at isM_Fl_(?Gh-synﬂée_‘rsﬁd and i_lrj-%%rtg&i into 5UC&]|_ QG%'AN\CCZ;C?& &Jg@%%&%%)%%mre for
Blotecé;\qumatlor?%?ggmld Database, National Library of Medicine, Building 38A,
Bethedda] M POBI4 I SAPBY: Tigebrl\BidedHrbi00esthd. {(Fo0 AHARAATEHER, Suite
108 A-I;cr:n%%a ,» CA 94501, USA). From this construct the, the required N"°-sequence,
indicated in bold, is amplified by PCR using the following primer pair:

N -F-Ndel, (SEQ ID NO 20) and N*° -R-Sall, (SEQ ID NO 21) and inserted via the newly
created restriction sites for Ndel and Sall (bold letters, table 1 below) into the vector pET30a
(# 69909-3, 2002-2003 catalogue, Novagen, CN Biosciences Inc., Merck KgaA, Darmstadt,
Germany) creating S-Np-6H-pET30a. From S-Np-6H-pET30a the NP sequence is amplified
in by two standard 50 ul PCR reactions: one with 50 pmol N°™ -F-Ndel primer (SEQ ID NO
20) and 50 pmol of one reverse mutation primer selected from Tablef, (SEQ ID NO 8, 10,
12, 14, 16, 18), 5 units Taq DNA-polymerase (# GC 002004, catalog 2004 Genecraft,
Treskow Stralle 10, D-48163 Miinster, 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 Table1, (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



TAACTTCACTAACTGT CCACTGTGGGTCACTAGT TGCTTCGT TAACCAACATCT
GIeCG
W@IDGACASCT TGT GGAAGCCCT GTAT CTGGT GT GT GGCGAACGCABAITATI0DE/000165
ATACC
CCGAAAACGCGGOGCGAAGCCGAAGA PATTCAGGT TGGT CAAGT GGAACT GGGC
GGA
GGT CCCGGAGCCGGGAGCCT GCAACCGCT GECGCT TGAAGGGT CGCTGCAAAAA
CcC
GGTATTGTTGAACAGT GCTGTACCTCCATCTGCTCTCTGTATCAGCTGGAAAAC
TACTG CAATTAATAA that is custom synt hesi zed and
heated 1§ ¥drRdcydérousitdths 3 |fom@8¢ ¢ i Cridd: 94
for Biot egﬂ‘%@f ofgy I r]? or r'm |r8§%§2ﬁ1€ﬁ%gtﬂﬁgése, Ee: 4°C for 30
sec, Sfife fa5 PRl seci B & fpr bminvdinrdineubation at 88°6gfoBBMinBet hesda,
MD 20894, USA) by Operon Biotechnol ogies Inc. (1000
Atl antic Avenue, Suite 108 Al ameda , CA 94501, USA).
1.1.2 pmplificatian ebmitantdly REGR, t he required Npr0-sequence,
indicated in bold, is anplified by PCR using the
followng primer pair: Npro -F-Ndel, (SEQ ID NO 20)
The rayatiogopgmers Siven, in (Tibip1l BreNgsed Yo dntrbduae éhe gdspaciive famino acid

chang?ﬁ.\(’)‘?ﬁe-ﬁhﬁ&%@ﬁ\ S Eé‘f&s%‘ cSih figd Iagiﬁ t e;ﬁfﬁ@b i %t%?féhdaw ul PCR

) _ etters bel o vector p
reactiqnywith S0cpraol N50B-Nus0 rivar (3RS W NEOhgat 50@mnol NP° -R-Sall primer

' ' €S| : I g t adt ) :
(SE_C_! (E:i ngﬂ ?ﬁsﬁﬁlpa%&l%%gggvé< rom S- Np- 6%% ﬁgﬁ\?&?% ﬂ&qglck PCR
Punﬂoggm&ﬁd&iaggnéﬁupbﬁf Qisgen Stiagsa ﬂ\DDsttO;iada-ﬁldeﬁ,(I_)aﬂ NREZR&104, Quiagen
produ?t?ﬁl\vlfoé g%lfﬁ') a@@&g%ﬂgttﬁé@rg?%ctw& rédonhfl da%ﬁﬁhei(%t?fragments

. . and one reverse nutatron pr
are ingetfesiovia the Neeh angbball restrisim siesNos/ecton pET30a.1Phe adistruct is then

used f%g%hf et utati EQ!%_}%E% é?ﬁ% @?a@b%&i&%ﬁ%&@ﬂ\g gt%aé Wintroduce

{ CGenecraft, Treskow .
the ar@ap ragifl Fhanpes Peressant torcreate s 0esiCBENE aderivative200dhe case of this

r n | o d ' . 3
o086 a4 et gt IR RS, (el Wionos or
indicated. ig4p lept.i 'Fﬁg ogt@g(y:ng[plmig of each step MntMIg@m DNA sequence
sty S4B 40 WG TTAEP S PRSIl B /3 s
PCR eartigniwite theaprimermaimhdl” -Edidel ¢BER 1R NOWR) anp@R 156K tF16AT (SEQ
A t j : j - .
0 NG, e Al BER il , RGP NP LA hlfesgon s
into S;Np-glé(p,E. e Tle capbigation @‘gﬂ@le\@n aminp racidf ¢hanges resuits in EDDIE-
6H-pET30H PR R ESDIEGRSndsGbr the Filltant of the autoprotease N°° of CSFV with SEQ

ID NO 5.

Table1: Mutation primers with corresponding amino acid changes:

5 C1M2E SEQIDNO7: GCT CAATTT GAG GAA GTG ACT AAA CG

3'_C112E SEQ ID NO 8: CGT TTA GTC ACT TCC TCA AAT TGA GC

5'_C134E SEQ IDNO 9: CAT CTACGT GGAGGTTGATGG C

3'_C134E 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
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57E Process [
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S,Ad(?eﬁﬁéd six times. The respective am no
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3'_R5BEAxDIRO
anal ysi s
S7E and F158T,

SEEAdD NOel: | GCA0RCGOTTEAT Y AAMATSFqUATAETT CTC CGC
ikbed (see 4.1) The nutations |155T
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t he aut opr ot ease

Npro of GSFV with SEQ ID NO 5. Tabl ei

NSk r uct [P 07 NG Gpecherty

. Mutation
Lno_acid changes

2
MATEGANG TChalerdd TCG AAC-3

NP -RU3R{|0gous
Tr ansf or n

JER IDNERS 088 ABRGATETT 6GF CEA’CGC TGC AAC TAG
mti on of host cells This process is conducted

anal ogous

% the one described under 4.2 below. 1.4

EXpressio

nmand fermentationm TNeESe ProcesSes are

conduct ed analogous to the one descri bed under 4.3
1.2 Cpnstiyetion of plasmid

This process is conducted analogous to the one described under 4.1.

1.3 Transformation of host cells

This process is conducted analogous to the one described under 4.2 below.

1.4 Expression and fermentation

These processes are conducted analogous to 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 ml M9-KAN
medium (50 mM Na2HPO4, 20 mM KH2PO4, 10 mM NaCl, 20 mM NH4CI, 1mM MgS04,
0,4 % wliv Glucose, 50pg/ml Kanamycin), incubated at 37°C and 225 rpm to an OD of 0.5
and induced for expression with 1 mM IPTG at 37°C for 2 h. Cells are spun down at 2500 g




1.5 Cleavage 1 m of over night culture of host cells
transfornmed as described in 4.2. with construct

W@ BRI P57 SDDI ns- pET30a (for constructi on see BCIAT26/000165
transferred into 100 m M-KAN nmedi um (50 mM Na2HPO4,
20 M KH2PO4, 10 nM NaCl, “2B-rti M NH4CI, 1nM MgSO4,
0,4 %wv Jucose, 50ng/mM Kananycin), incubated at
37C and 225 rpmto an OD of 0.5 and induced for
expression with 1 nMI PTG at 37C for 2 h. Cells are
spun down at 2500 gfor 15 mn. The pellet is suspended
in 8 M lysis-buffer (200M Na2HPO4, 75 mM NaCl, 5 mM
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PAGESDSpAGH @ artgethb isut eass and dendigratiorc ared sleavagecaralyzed by SFDS-PAGE.
d.cl I : T | b i ned
e 016\ SANRAC AR U5ttt SAHECRe N o™ AN 2701,
Laborchiegiigliehabundc hanaliathee nReagerdianl 0082066, Rddgient Coamie  GmbH,
) 06 F ] I i -
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Determination of solubility

The pellet of an 800 ml culture of E. coli BL21 (DE3) transformed with EDDIE-6H-pET30a
(for construction see 1.1.2) is prepared as described under 4.3. The pellet is suspended in
40 ml/g lysis puffer (20 mM Na,HPO,, 75 mM NaCl, 56 mM EDTA, 2 mM MgCl;, 10 mM 2-
Mercaptoethanol pH 8). Lysis of the cells is achieved by two passages through pressure cell
(1380 bar). After incubation for 15 min. with 1% Triton X-100 (solubilized in 5ml/g lysis
puffer) the cell homogenate is centrifuged with 25000 g for 45 min, the supernatant
discarded and the inclusion bodies (IB) stored at -20 °C. Inclusion bodies are dissolved to
1,3 mi/g IB in Guanidinium chioride solution (5 M GuCl, 120 mM Tris, 256 mM DTT, pH 7.5)
incubated for 3.5 h at room temperature and centrifuged with 25000g for 15 min. The
supernatant is diluted to 30 ml/g IB in refolding puffer (0.4 M Tris, 10 mM DTT, 2 mM EDTA,
5 % Glycerol, 7.3 pH), incubated over night at room temperature, centrifuged and sterile



The pellet of an 800 m culture of E. coli BL21 (DE3)
transfornmed wi th EDDI E- 6H pET30a (for construction see
wa2ds2)395%s prepared as described under 4.3. TheCPAIr2®6/000165

is suspended in 40 m/g Ily‘/r%f. puffer (20 mM Na2HPO4,
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Mer capt oet hanol pH 8). Lysis of the cells is achieved

by two passages through pressure cell (1380 bar).
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contal nin proteirn are co concentra
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achie\}é?iewith the derivative with SEQ ID NO 5 (see example 1).
3.1 Generation of derivatives

3.1.1 Mutational PCR

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

3.1.2 Amplification of mutant by PCR

This process is conducted analogous to the one described under 1.1.2.



anmount of precipitated material is calculated. Exanple
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Npro-derivatives with SEQ ID NO 2, 3 or 4,
respectively The different”<teps of the process are
per f ormed anal ogous for each of the three derivatives
with SEQID NO 2,3 or 4. The outcone for these
derivatives is according to the results achieved with
the derivative with SEQID NO 5 (see exanple 1). 3.1
Generation of derivatives 3.1.1 Mutational PCR This
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under 1.1.2.3.2 Construction of plasmd This process
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3.3 Transformation of hast cellsof host cells This process is
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are conducted anal ogous to the one described under 4.3

3_4E,§,Eé§gg/an§n§fgrﬁ%)&gggnmi s process is conducted

ous to e one described under 1.5. Solubility
Thesegprdcesises asgeoneitiediapaiogousato the ohe désmlibed undert/18 below.
techni ques di scl osed under 1.5 and exanple 2. Exanple
4 Production of a heterol ogous pol ypepti de of interest
3.5 Cleavagel i n) by on columm refol ding, using the

This pwﬁ:regé %egoln)éaétleg %ngY‘oégusqg%el c?nehg)es%rigé%)%@r 1.5.
Solubility and cleavage efficiency can be tested using the techniques disclosed under 1.5
and example 2.

Example 4

Production of a heterologous polypeptide of interest (insulin) by on column refolding,
using the N*"-derivative with SEQ ID NO 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 6H-EDDIE-SDD-Ins. This fusion polypeptide comprises an N-terminally
Gxhistidine tagged mutant form of the pestiviral autoprotease N*°, SEQ ID NO 5, followed by
a SDD-linker (serine, aspartic acid, aspartic acid) and the sequence of pro-insulin.

4.1 Construction of plasmids

The DNA sequence for N°-pro-insuline (SEQ ID NO 6) is custom-synthesized and inserted
into 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).
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naturally occurring autoprotease Npro of CSFV with the
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4.2 Transformation

Electrocompetent cells are prepared from one liter of bacterial culture (grown at 37 °C and
225 rpm to ODgy=0,5 ). The cell suspension is cooled on ice for 15 min (continuous
agitation) pelleted (4 °C, 2500 g,10 min) and the supernatant removed. The remaining pellet
is resuspend in one liter of deionized 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, 25009 , 10 min). The pellet is finally washed with 50 mi 10 % sterilized 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 pl aliquots at —80 °C. One aliquot of
electrocompetent cells is thawed on ice, 1pl of ligation reaction containing 5ng DNA added



pl asm d 6H EDDI E-| ns- pET30a by PCR using the follow ng

prinmer pair: SDDIns-F-Spe (SEQ ID NO 24) (5'-GIA ACT
WABD/TAISAGCC GAT GAC TTC GIT AAC CAA CAT CTG TEXF/ATA006/000165

and Ins R Sail, (SEQ ID NO 22) and the resulting

fragnent used to replace th& pro-insulin sequence via

restriction sites for Spel and Sa/l (bold letters) in

the construct 6H EDDI E-| nspET30a to create

6H EDDI E- SDDI ns- peET30a. The sequences of the

constructs are verified by DNA sequencing according to

standard techni ques. 4.2 Transformation
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min (?€| é%st%dem)reT suspensian jssthen plaied on sebetlommiedlcm After incubation

over ﬂlérﬂaét' g S@ﬁﬁbﬁ%r&%ﬂk@ﬂ nirﬁr&féﬂ&i NS AAFeYPRH and incubated over

transferre out ‘alr to an electropora
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Laboratories Inc _
sequepging4Sifter vsification by nsequsBo® 7analysis dhesilesnaid Ressed dhr further

transf&h?éii%ﬁtﬁeﬂp?’g&)od QQ:MMe%%%S%F? g&@l\@br ol | er

Bi o- Rad Laboratories ‘I nc Drive,
Hercul es, CA 94547, USA:; cat. n. 1652098, Life Science

4.3 E,%@tgﬁggﬁgn@rfggﬂgﬁt?tlgﬁ%) set to 1,5 kV, 25 nF, 200 Chns

tinme constant |onger than 4.4 ns whereby a
pl asm d constructed as descrl bed under 4.1 is

10 mi'of Q[@fvgf ﬁl?ﬂ( %@&&ngﬂ Ige ftcggﬁ‘gﬂbs%rﬁé@ ésh%.rs%g{u tae £bo%/§%nder 4.2
are dlbbted by t10 \@IIIEE%maédxumla(S}ze 11152)aaiwsnhcam1ed far 3syireutes an37°C, 225
rpm, f%m %@aﬁcﬁoﬂﬁ protEih! xfresdiowildl A frrid! laSop‘e}g&/l-’(hiogalactoside)
for 2 hours at 37°C, 225 rpm. Cells are harvested by centrifugation at 2500 g for 10 minutes
and the pellet is resuspended in 8 ml lysis buffer (20 mM Na,HPO,, 75 mM NaCl, 5 mM
EDTA, 2 mM MgCl;, pH 8.0). The suspension is then transferred into a precooled pressure
cell and incubated at 1380 bar for 5 minutes. After that the valve is slowly 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 pl and inclusion bodies are isolated by centrifugation at 4°C, 20000 g for
30 minutes and stored at -20°C (supernatant is removed before freezing).

4.4 On column cleavage of insulin
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sel ection nmedium After incubation over night at 37 0C
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pressure cell the suspension is divided into aliquots
of 500 m and inclusion bodies are isol ated by
Example% 1 f ugati on at 4C, 20000 g for 30 ninutes and

Prodl.ﬁ'.tti‘?ﬁ'ne‘tﬂ= # ete?&ggo&§ ggﬁhﬁﬁﬁ&f‘lﬁ inierreg HEGQ rﬁ ol&mn refolding,

freezi ng avage Ins
usmgtthew”wlerwabvgvmm SEQ IR pen2ction 4; r@epmtmeno and
subsequent |y di ssol ved by adding 500 mM of 5M
uani di ne hydrochl oride. After incubation for 40 mn
For thig exmr'rmarérmeomtuucte at@legousclouthiabdebwibiedsint dxampée @ is used. This
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0o Give gua dine" iydrochl ori de and
renaturation of the nutated Npro is induced by rapid

5.1 C&H‘gtf'tﬁﬁion of plasmids

The construction of the plasmids is performed analogous to the process described under
4.1.

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.



exchange to refol ding buffer (20 mM sodi um phosphate
pH 7.3, 500 nM NaCl, 5% gl ycerine, 2 nM EDTA).
woRedoolidiosy buffer is applied until no guani di NBCT/AT2006/000165
hydrochl oride is detectable,n the flow through,
afterwards the colum is sedl’ed. The seal ed colum is
i ncubated for at |least 80 mnutes, then SDD-Ins is
washed out, sinply by applying 1 CV of refolding
buffer. Exanple 5 Production of a heterol ogous
pol ypepti de of interest (insulin) by on colum
refol ding, using the Npro-derivative with SEQ | O NO 2,

5.4 O cBlunfn cleqd f iSyKnFor this experinent a construct
ana{ogoﬁs‘,a tg&? a't egcrl bed in exanple 4 is used. This

The onupolusin pleavagepfildeulindsperfermedaanalegoss to e prpcess described under

4.4 withdishardeSsist agged nutant form of the pestiviral
W'aut'oprot g'gtge Npro, (SEQ ID NO 2, 3,4 respectively),

foll owed by an SDD-Iinker (serine, aspartic acid,
rtic acid) and the sequence of pro-insulin. 5.1
Examggeggt ruction of plasm ds The construction of the
Prodygtionnotia heterodogouspolypeptidg mfsinteresth (dgmainePsof protein A from

i_bed re4. .2 Transfor Jd on. The .
stapYSleeBF AT Y Hrordinge URAY 16é T8 witn s=a 1D no 5
(EDDH=)al ogous to the process described under 4.2. 5.3
Expression and fernentati on The expression and
fermentation is perfornmed anal ogous to the process

For thle ssxpetradntuthae torbtraich pETSD-EODIBB8pAl IR ay aged b éxpdelsi the fusion

.Th col l.egvage of, I nsulin is perforned .
proteid EDBESESPAET i HIHE oBotglnl Bpmblces ARt At  9f the pestivral
autopgitedsead™ r withu(SBEQ 1BXKOPS)e (EDBE) doliiwedrbyolomain D of Staphylococcus

het er.ol,ogous pol ypepti de of interest (domain D of

aUreUs PEYEI A A from

6.1 Construction of plasmid

A codon optimized DNA sequence for domain D of Staphylococcus aureus protein A, (SEQ
ID NO 25):

GCAGACGCACAACAGAATAAGTTTAACAAAGACCAGCAGAGCGCATTCTACGAAATTCT
GAACATGCCGAATCTGAATGAGGAACAACGTAATGGCTTTATTCAGTCTTTAAAAGACG
ACCCATCTCAGAGCACCAACGTTCTGGGCGAAGCAAAGAAACTGAACGAATCTCAGGC
ACCAAAA

is assembled by PCR of six partially overlapping oligonucleotides

SpAD1Spe (SEQ ID NO 26);
ATATACTAGTTGCGCAGACGCACAACAGAATAAGTTTAACAAAGACCAGCAG:

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



St aphyl ococcus aureus) by refolding, using the
Npro-derivative with SEQ ID NO 5 (EDDIE) For this
wez@eniwent the construct pET30- EDDI E- SSpA- D i BCTra@zho6/000165

express the fusion protein EDDI E-sSpA-D. This fusion
protein conprises a nutant Torm of the pestiviral
aut oprotease Npro with (SEQ ID NO 5), (EDD E) followed
by domain D of Staphyl ococcus aureus protein A 6.1
Construction of plasm d A codon optim zed DNA sequence
for domain D of Staphylococcus aureus protein A (SEQ
| D NO 25):

spA-mx@E@@N@@gyAGAATAAGT TTAACAAAGACCAGCAGAGCGCATTCTACGAA

CATT A AT R GAT R BRAN TS AT ARBEAA AT T TAMA
AGACG
U GAl CCAACGTI TCTGGGCGAAGCAAAGAAACTGAACGAATCTC
SPA'%%@ is assenbl ed by PCR of six partially

. . : .26) :
GGGW@WCWWTMA@AC@WQ*AM*G@@ﬁrﬁﬁé@#‘ﬁé?x&%&?&x%we

ATATACTAGT TGOGCAGACGCACAACAGAATAAGT T T
SpA-D2 (SEQ I D NO 27):
SpA-mBQ('EEH(B\Q@QbT)'TCGTAGAATGCGCTCTGCTGGTCTTTGTTAAACTTAT

oA IR CRATKTEAASII AN POTECTROREBIAG

o 2] GCCATTACGTTGTTCCTCATTCAG
AAAGACTGAATAAA
SpA T8 SAISEUROO B RO 30)
TTTTGEAGHT TG ABAREECFACACATE ETAPACTACEACEAERREETEAAG

SpA-D6 Sal (SEQ ID NO 31):

in a 50 pl PCR reaction with 5 units Taq DNA-polymerase (Biotherm Kat. Nr. GC-002,
Genecraft GmbH, Raiffeisenstr. 12, 59348 Liidinghausen, Germany), 1x PCR buffer
(delivered with Biotherm, Genecraft), 20 nmol each dNTP mixture (GC-013-002, Genecraft)
using the following program: initial incubation at 94 °C 3min, 25 cylices of 94°C 30 sec, 54°C
30sec, 68°C 30 sec, and final incubation at 68°C for 7 min. 1 pl of the first PCR is directly
amplified in a standard 50 pl PCR reaction with 50 pmol of 5'- and 3-flanking primers (SpA-
D1 Spe and SpA-D6_Sal). The success of the gene assembly procedure is analyzed by 1%
agarose gel electrophoresis in a manner 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 to standard methods. Transformation into E. coli
strain DHSalpha (# 10643-013, Invitrogen catalogue 2003, Invitrogen Life Technologies
Corporation, 1600 Faraday Avenue, PO Box 6482 Carlsbad, California 92008), is performed
analogous to the procedure described under 4.2. Isolation of plasmid DNA from selected
clones in a manner known per se and DNA sequence analysis as known in the art verify
pET30-EDDIE-sSpA-D.

6.2 Transformation

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



TTTTGGTGCCTGAGATTCGITCAGITTCTTTGCTTCGCCCAGAACGTT in a
50 M PCR reaction with 5 units Taqg DNA- pol ynerase
W@ Bioettissm Kat. Nr. GC- 002, Cenecraft GrbH, PCT/AT2006/000165

Rai ffei senstr. 12, 59348 Ldi nghausen, Germany), 1x PCR
buffer (delivered with Bi otHer m Genecraft), 20 nnol

each dNTP m xture (GC-01 3-002, Genecraft) using the
followi ng program initial incubation at 94 0C 3nin,

25 cylces of 94C 30 sec, 540C 30sec, 68C 30 sec, and
final incubation at 68C for 7 min. 1 m of the first
PCRis directly anplified in a standard 50 m PCR

of 5'- and 3'-flanking prinmers
63EXPE@%&Rgpe a%‘ﬁ'@“&%ﬁe _Sal). The success of the gene
The egyessitn ynprfemez&imwm is perfalyeddnslpgdis tgteosrecess| described under
4.3 el ectrophoresis in a manner known per se. The purified

SSpA-D PCR product is digested with Spel and Sail and
ligated into dephosphoryl ated pET30- EDDI E- 6Ha (for

6.4 CIERADE dt Aol 3F 8¢ AR £ 1S ehnEfie0cRs bfirelisy "ol pha
Cleavdge df(xﬁztﬁlalﬂIBcf ;bnotam Adgen Stapiorgoeus?2afeys ismerformere analogous to

Cor poration, 1600 Faraday Avenue, PO
the pr@esggggcg&%gﬁ?\g%aﬁs California 92008), is perforned

anal ogous to the procedure described under 4. 2.
E #’sg?)ation of plasm d DNA from sel ected clones in a
XamPEfher known per se and DNA sequence anal ysis as known

Generatiohhef afHe \terivhliv Edctoréing KoSSEQ D B 32 (EDDIEN35T,T158S;
ansforrmt| on The transformation of the host cells is

asparﬁ%mﬁ grrenlagrd kydbrroning. angd threpning 1% eeplagrd by serine):
.2.6.3 Expression and Fermentation The expression and

rmentation is performed anal ogous to the process
Startm@e&em. theddenvaéye Lompriging %E@a@ag@ & (RRJpiE) A dedyative wherein in

addﬁleQﬁ@lsWeﬁlaEé@Hi/ St ardy! 95898 a&k‘lr isSEHRRYEEEd 92 mutatlonal PCR
domain D of _protein A from ococcus aureu

as desgEpedimbd- ZaH #oggosrcUtive siees Gf%@%’i@"’@éé@mgﬁbﬁ pumepa!rs 5'_N35T
(5°CTé-TFT TTG GGA CCC CGT CCG AAG TG3) and 3'_N35T (5°CAC TTC GGA CGG

GGT CCC AAA AAG AG3") as well as E 5'_T158S (5°GGA CCC GTA ACA GCA CTA ACT
GTC C3’) and E 3'_T158S (6°'GGA CAG TTA GTG CTG TTA CGG GTC C3). The resulting
fragment is used to replace EDDIE in the vector 6H-EDDIE-Ins-pet30a via the Ndel and Spel
restriction sites. The DNA sequence of derivative EDDIEN35T,T158S is verified by DNA
sequencing.

Example 8

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

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

1ng of EDDIENS35T,T158S-Ins-pet30a is used for random mutagenesis with the GeneMorph
PCR Il random mutagenesis kit (Stratagene, 11011 North Torrey Pines Road, La Jolla, CA
92037, USA, Cat#200550 catalog 2005,). In detail, 5ul 10x buffer (GeneMorphll), 1ul 40 mM
dNTP-mix (GeneMorphli), 2,5ul (103 ng each) primer-mix IF-Np-Nde-F (5'-AAG GAG ATA



Exanpl e 7 Generation of the derivative according to
SEQ I D NO 32 (EDDI EN35TJ158S; asparagi ne 35 repl aced
wbypoobht®eni ne, and threoni ne 158 repl aced by sSPCT/AE)006/000165

Starting fromthe deri vat| ﬁ conprising SEQ ID NO 5

(EDDIE) a derivative wheréi®"Hin addition N35 is

replaced by T, and T 158 is replaced by Sis

constructed by mutational PCR as described in 1.1.2.

Two consecutive steps are perforned using the prinmer

pairs: 5 _N35T (5 CTC TTT TTG GGA CCC CGI' CCG AAG TR3)

and 3' _N35T (5" CAC TTC GGA CGG GGI' CCC AAA AAG AG3')
TAC AT w@d ARE FCA Aﬂé%ﬁr TeCHEAC G:3 dﬁ?éNr@% ERAGLITAA CGA

E SSSA&GGACA TTA GIG CTG TTA CGG

AGC %%Téﬁ ;’GAT%CA% FGHGAG AGIEAG T3 lud eMuigzyrapP4eeneMorphill),
1ng E@E@Eﬁ%'ﬁ Thsss prlgizdiHARISE éd‘%ODRIAtﬁ@@ nYikt@rd @sbﬂ@&ed to the

restriction sites. sequence

fo"ow'aeméﬂqgéarmbm@s“ﬁ $lepgio 30" oa e PATE, 5P sm&5° 1 min 72°C; final
step: $@%‘|ﬁn¢2°m}l hofex 3Rt eTife RELABS tWiniHef Iaem%eduak %MA leads to 4

Lde of interest (proinsulin), usin
mutathm cPGérN Vagenee iniavarageQAfter RGRydhe seqct@@nm*ms @Hrlfaﬁd using the

QIAquidke P | bAoA &@O(dia Qnt@m§ﬁQ higgdP §t\3ass@ng @ 40724 Hilden,
EDDI EN35T, T158S- | ns@% Oa is used for random

Cat#2g1i4 &@g@g Ryodijat guidg 08 1ROGBIANY tpdire Mmanufagtueens recommendations.

nmut agenesi s kit (Stratagene, 1101 1 North Torrey Pines
Road, La Jolla, CA 92037, USA, Cat#200550 catal og
820%?@5'6}'0m9ipé%%id§ 5m 10x buffer (GeneMorphll), 1m

The cARstAGHNEP tHE ﬁlaé%qy@'sﬁmﬂﬁd aﬁ)alé%e As\gl_lk_?_tﬁ%r% %haesgv&bed under

rrner-mxX
4.1. ﬁwrmnﬁrme AA@C‘P@TBH)O 8rldarerusgs- tOn@pay@-the N"-geme in the

plasm@c?g!?%?é e’ifiﬁga vT%eQEﬁl%lﬁﬂg_éﬁ Er%ﬁctﬁqr sitt8Ghds %r&aﬂn&@ random
mutagenesisspee] &f plet deyiyatiyes. dest’ ad 50m . This mxture is
subJ ected to the following PCR-Program 1 mn 94C
gfp 1 to 30: 30 sec 94C, 30 sec 55, 1 mn 72C, final
8.3 Trangfgrmationi n 720C; hol d 100C. The reaction with the

The tr3h#6MAIR Y thPhodtiBid RaflFfoledtanalogous to the process described under
4.2,

8.4 Expression and fermentation

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

8.5 Cleavage analysis

Cleavage analysis is conducted as described under 1.5.

Example 9

Production of a heterologous polypeptide of interest (proinsulin) using the NP*-
derivative according to SEQ ID NO 32:

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



nmut ati ons per Npro gene in average. After PCR the
reaction mx is purified using the Q Agui ck PCR
weroefiiati on Kit (Q agen GrbH, Q agen StrassePdT/AD2006/000165
40724 Hi | den, Cat#281 04, Sagen product gui de 2005)
according to the manufactu 8 s recommendations. 8.2
Construction of plasm ds The construction of the
pl asm ds is perforned anal ogous to the process
descri bed under 4.1. The fragnments generated according
to 8.1 are used to replace the Npro gene in the
plasm d EDDI E -I ns-pet30a via the Ndel and Spel
r L& Lk S i dom nut agenesi s
Ao e T R B Tt o The
The s@pgrqjgs@fihegtqnggr &2 to 5 nessperdarmed anglqgeps dermibe derivative with SEQ
ID NoAdl ogous to the process described under 4.2. 8.4
Expression and fernentati on The expression and
fermentation is perfornmed anal ogous to the process
descri bed under 4.3. 8.5 C eavage anal ysis C eavage
Examgléaid’Si s is conducted as described under 1.5. Exanple
Production of a heterol ogous pol ypeptide of interest
(proinsulin) using the Nproderivative according to SEQ
22° ' [ i@, according to
10.1.8eh YRR " PHBLA s¥ i efiCaiEl orEnLE: ’
descri bedabove. The derivative is produced as

To furft §lopc2 b oG o Epof S b TRESUAE fdf Potndieripo. 114
155, 1SBQridOGNG@nBRe (GX b ePlated by . Seener(8) bpgend assembly. To this the
gene -Fc.W %%l@el's Ss%rli{ Ko dtﬁéi f\éﬁa\j«i}ﬁs Sse(ff ofEl?Ql g}erlapping oligonucleotides and
assembled by PCR as described in 6.1:

Primer List:

e1;CAATCATTTCGAACTGCTCTACAAAACTAGCAAGCAAAAACCTGTTGGCGTTGAAGAGCCG
€2;GGAATCCGTCCGAAGTGCACCCCCAGTCAACCCTCAAGCTTCCCCATGACCGCGGAG
€3;GCTGCGCGATCTGCCTCGTAAAGGCGATTGTCGCTCTGGAAAC
€4;GGGCATTTACATTAAACCAGGTCCCGTCTATTACCAAGACTACACTGGTCCGGTTTACCATC

e5agc; GTGCACCTCTGGAATTCTTTGATGAAAGCCAATTTGAGGAAAGCACTAAACGTATTGGCCGTGTAAC
€6;CTGTACCACATCTACGTGGAGGTTGATGGCGAGATCCTGCTG
€7agc;CCCCTCGCACCCTGAAATGGAGCCGTAACAGCACTAACTGTCCACTGTGGGTC
€8,GTAGAGCAGTTCGAAATGATTGAGTTCCATATGTCGCG
e9;CACTTCGGACGGATTCCCAAAAAGAGGACGACCTGCAGTATCGTAGACCGGCTCTTCAACGCCAACAG
€10; GAGGCAGATCGCGCAGCGTTGTTTCAATGTCATCTTCTCCGCGGTCATGGGGAAG
e11;,CTGGTTTAATGTAAATGCCCGACACCGGACCTAGGTGGTTTCCAGAGCGACAATCGCCTTTAC
€12;CAAAGAATTCCAGAGGTGCACGATGGTAAACCGGACCAGTG
€13;,CTCCACGTAGATGTGGTACAGTTTCCCGTCCGAACCGGTTACACGGCCAATACGTTTAG
€14agc;CCATTTCAGGGTGCGAGGGGTTCCGCGCTTCGCGCTTTTCAGCAGGATCTCGCCATCAAC

e15;,CGCAGAGATGTTGGTCGACGCTGCAACTAGTGACCCACAGTGGACAGTTAG

The resulting fragment is used to replace the N gene in s-Np-6H-pet30a via the Ndel and
Spel restriction sites. The DNA sequence of derivative 92 is verified by DNA sequencing.
Transformation into bacterial cells and expression and fermentation in done as described
under 4.2 and 4.3. Cleavage analysis is conducted as described under 1.5.



To further increase to polarity of EDDIE the am no

acids Threonine (T) in positions 109, 114, 155, 158
waeeemesam ne (Q 143 are replaced by Serine PS)/ADZ006/000165

gene assenbly. To this the gene for EDDIE is split

into the follow ng set of "5 overl appi ng

ol i gonucl eoti des and assenbl ed by PCR as described in

6.1: Prinmer List: ei

CAATCATTTCGAACT GCTCTACAAAACT AGCAAGCAAAAACCTGTTGGCGTTGA

AGAGCCG

62! GGAATCCGT CCGAAGT GCACCCCCAGT CAACCCTCAAGCTTCCCCATGACC

no. | Arhib"atidchalGes i et fivdve TCOT AAAGCCGATTGTCGCTCTGGAAAT
ed:
92 | RESECAPHPABARTE AASSNCETZECOTERACATEAQBIET ACASS, I EEH8S

TTACCATC
eSagci GTGCACCTCTGGAATTCTr TGATGAAAGCCAATTTGAGGAAAGCACTA
SEQ IRARGTATTGGECCGTGTAAC €6;

-MEER W@WM&%@WW

LRDLEEEGD%@HC&MGWH PCCARAPGEEERESQFEESTKRIGR
(A

GAGGCAGATCGCGCAGCGT TGT TTCAATGT CATCT TCTCCGCGGT CATGGEGGAA

EDD'%H? 84 Y3YAAT GT AAAT GOCCGACACCGGACCT AGGT GGTTTCCAGAGOGA
To exrehfE@BECAMIMACacid S143 with a number of other polar amino acids (D, G, H, K, N,

) ol ERE I ety o e e Bt sl e soptaining the

nucledfidl€@bmpadtion VAW for the codon in position 143 (V: ACG; W:AT). Since e14vaw is

a reve AL A A S S R R SRR G ACAT

6151 CGCAGAGATGI TGGT CGACGCT GCCMCTAGT GACCCACAGT GGACAGI TAG

e14vawE@ﬁﬁ@«%@éﬁ&%&d@%e&cﬁée&ﬁs%&&c&\&pﬁl@&%c&mwr 0
genelnsz 6H pet 30a via the Ndel Spel
restriction sites. The DNA sequence of derl vative
The spme\ganerassamply W%&ﬁ‘&éﬂ%@fﬁ‘g" inT$-BNRGHbpelaba sesultad in the mutants
descriBag irefabr! of Glthis.and expression and fernmentation in
done as descri bed under 4.2 and 4.3. C eavage anal ysis
is conducted as descri bed under 1.5.no. Am no acid

TransfdMBEES iritd bhiBlefaldedlls \ahldi é®ression and fermentation in done as described
under 4.2 and 4.3. Cleavage analysis is conducted as described under 1.5.

Table of mutants:

no. | Amino acid changes in N derivative

95 |R53E, G54D, R57E, A109S, C112E, V1148, C134E, C138E, L143N, 11555, F158S
96 |R53E, G54D, R57E, A109S, C112E, V114S, C134E, C138E, L143D, 1155S, F158S
97 |R53E, G54D, R57E, A109S, C112E, V114S, C134E, C138E, L143H, 1155S, F158S

98 |R53E, G54D, R57E, A109S, C112E, V114S, R120C, C134E, C138E, L143Q, 11558,
F158S

SEQ ID 95:



92 RG53E, Gb4D, R57E, A109S, C 112E, V 114S, Cl134E,
C138E, L143S, |1155S, F158S SEQ ID 92: ( |
WO 200ElL NWFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQITC KA PHDR®0165
EDDI ETT
L RDLPRKGDCRSGNHLGPVSG Y1 KPE8VYYQDYTGPVYHRAPL EFFDESQFEE
STKRI GR
N TGSDCGKL YHI WEVDGEI LLKSAKRGTPRTLKWERNSTNCPLWN TSC- Ce
d) . EDDI E 143 derivatives: To exchange the am no acid
S143 with a nunber of other polar amno acids (D, G
H K N Q oligonucleotide el4 is repaced by the
M@LW&W@K%KMVEEF’WW&QR%#@N%V@@S?Q(L%RGEDD!ETT

nucl eoti de conposition he codon In

LRDLRREGDERS@MSIL x$plvlgpmmmg3?wuWg@ESQFEESTKRlGR
VTGs?Jdg@gﬂﬂmgﬁLﬁN%‘é%ﬁﬂkﬂ%d@ﬁ%ﬁW%ﬁ BEptary

tri
e M/avvi CCATTTCAGGGT GCGAGEEGT TCCCCGCTTCCCWI BT TTCAGCAGGAT
JeGCCATCAAC The same gene assenbly process and
SEc'nslsertlon in s-Np-6H pet30a resulted in the nutants

(1-MEINHFELLSKTISIKQIERN @VBEPYWDAAGRPLFGNRSEVHRQ S SLKILRPHDRGEDDIETT

oL ARSI oL LBy S R PO PRI BB
VTGSDS KLYIHIVE D GESL LIKDAKRGERRTIKMISRNSTNGRIDVE TS -(T88)ant s:
no. Am no acid changes in Npro derivative 95 R53E,

&4D, R57E, A109S, C 112E, V 114S, C134E, C138E,
SEQ IDI9V3N, |155S, F158S 96 R53E, 4D, R57E, A109S, Cl12E

B L UL o

LRDLPRKGBCRIGIHIL GBVBEPEKPEHIY ROV EG PWQQ&PLEE 3 QESQEE%STKR'GR
VTGSééﬁYFWQGDGELiﬁIA&é?PRTtM%%NSI'IJ'NSC5|§LWVTgC-(1 68)Q
) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTL KL PHDRG

EDDI ETT
SEQ IP#§: PRKGDCRSGNHLGPVSG Y1 KPGPVYYQDYTGPVYHRAPL EFFDESQFEE

(1)-MELNER PR YKT SKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIETT
LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTKRIGC
VTGSDGKLYHIYVEVDGEILLKQAKRGTPRTLKWSRNSTNCPLWVTSC~(168).

Construction of sNp-FVN-6H-pet30a

To insert the peptide FVN-6H containing the first three amino acids of insulin and the 6His
tag (FVNVDKLAAALEHHHHHH) NP° is amplified 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
resulting fragments used to replace N"°-6H via the restriction sites Ndel and Sall by
standard procedures creating plasmid sNp-FVN-6H-pet30a.

Example 11



VTGSDGKLYHI YVEVDCEI LLKNAKRGTPRTLKWSRNSTNCPLW/TSC- (| €S)

. SEQ ID 96: ( I

WQ 200Kl NIFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQITTKA P2HD6R®0165
EDDI ETT LRDL PRKGDCRSGNHLGP\égg YI KPGPVYYQDYTGPVYH
RAPLEFFDESQFEESTKRI GR

VTGSDGKLYHI YVEVDCE! LLKDAKRGTPRTLKWSRNSTNCPLW/TSC- (| €S)

. SEQID 97: ( 1

) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKL PHDRG
EDDI ETT

L RDLPRKGDCRSGNHLGPVSA Yl KPGPVYYQDYTGPVYHRAPLEFFDESQFEE

P du%%ﬁ'o%ht 1 tide of interest (double domain D of
o L AR YRR ST SRRSO 16

Staphylcg@chgag@us(prptem A) using the N""-derivative according to SEQ ID NO 5
(Ennﬁgﬁwﬁ“ﬁﬁ&%ﬂ@’ﬂﬁﬁpw T Shino i sEYSRERIRE 750

C138E RDL PRKGDCRSGNHLGPVSA Yl KPGPVYYQDYTGPVYHRAPL EFFDESQFEE

1.1 CHREE NPT o PEEIEE-EPRRRPAM R SRS TNCPLWITSC: ( 168)

The dont@im® rofl Staphyladoceddp atikéhsOptotetrt 30 gerieratedsy tgehé eassembly (see

cram 5 R ECE B b Bl S U5 BT e

(SpA-D3; GO ACGECACAADAGAATAABTSTAREGH- pet 30a amd h t he SpA-D6;

TR R R B R AT A Ty
the samé POR (Bl BoMditicis) adin Exahpiecﬁaadd BUbjected dd iaodoraaid assembly
procefsidn C b Pisp S HERERATE a0 dagHind i PERGu i finf-primer pair
(SpA-plide8dir es creati ng pl asm d sz FVN- 6H pet 30a. Exanpl e

CTGC%"%‘G%W%%?%@W R EeT H o sedT gt ToeTr

using the Npro-derivatisedaccording to SEQ ID NO 5 SpA-DLink;
GAA%(EL(E@?ép&%%g&éAﬁ#od%@éﬂA?mg'I'IIiPEAam%ACCAGC
AG). In this PCR reaction the link-primer concentration is reduced to 0.5 pmol, while the that
of template (single domain D) is elevated to 10 - 25 pmol. The reverse-link-primer attaches a
reverse complementary sequence of the 5" end to the 3'end of the monomer and the forward
link-primer attaches a reverse complementary sequence of the 3' end to the 5 end,
respectively. These new 5§ and 3’ linking-ends of domain D anneal with the complementary
3’'and 5’ linking-sequences of another domain 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 to 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;GATCTTCAGGTTGGTCAAGTGGGTCGACTTATTTTGGTGCCTGAGATTCGTTCAGT
TTC and fish2-F-Spe-SpA; gagaGAAGAgTGGCTACTGTAQAG

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



11.1 Construction of P ET30-6H EDDI E- sSSpA- D- sSpA-D The

domai n D of Staphyl ococcus aureus protein A generated
whgogemsassenbly (see Exanple 6) is anplifi edP@yAPLRG6/000165

from pET30- EDDI E- sSpA-D (6.,1) by use of the priner

pair (SpA-Dl GCAGACGCACAA&GAATAAGT TTAAC and SpA- D6

TTTTGGTGOCTGAGATTCGTTCAGTTTCTT TGCTTCGCCCAGAACGTT)

using essentially the sane 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-D ink2RC,

F: gag%ﬁ%ﬁﬁ%@%ﬁ%ﬁ TG R ERT T TEACETHEETEA RS Ta ),
purifieGANCaRATIETIREoESECAN AT BUACAPE/ F3NATRI\GIOREAAGIAAEA30-6H-
EDDIEQ%%]é%@d wi H‘thy@;’aﬁ dﬁfjﬁ?@h@?%%&ﬁre&ﬂﬁﬁ ﬂn'dﬂ%ﬂ?s{gbr{ﬁ%ﬁt ?f thcte sequence

concehtration 1s re
of proipsulingyithl the doylde dgimaindd saduents, ﬁhsre@y @ivingoibet to the const®ict pET30-

_ I ME
or-ECRTEL o0 R0 TRl e EE AL 5o S5 3 ppyiococcus
aneUQPr@tﬁrmﬁbrrer and the forward Iink-primer attaches a

reverse conpl enmentary sequence of the 3" end to the 51

end, respectively These new 5' and 3' |inking-ends of
tary 3'and 5'
1
1 ZE?PF% ng- sequenc(?elivI Iano ma?n D, respectively.

Transﬁdﬁﬂ&tﬁq AR Bactrial §el@f ﬁss?cﬂ?&n‘lcf fe‘?mgﬁlgﬁ%r{‘lsacfo%el %sn&%@nbed under

produci ng etic genes wit
4.2 arudedp@a@lgavﬂgeomwmm qpndtr@tedlalsoinsgrmﬁsietqmienﬂ 5 @ueele$ dhatdpasides of

the cl(gj%\}éﬂhﬁ@-lg{ﬁlg%ﬁ? {3 éljddth%f ddubfe domd stthe Qﬁnﬁ ?‘Beﬁ’ncleaved

reacti on, anchor res
fuswnsprpw dakout rﬁﬂapp@eat)ela g0 éomﬁndwa:@muwtet fractiom. Therefore it is

consiR A Ry DRt SRR e i S0 AR DR, GLE and

C138ErwmAtB$hqw® ¥aiy low inhviorclegyegspate.
gagaGAAGAg TGGCTACTGTAgAG
ACTAGT TGCGCAGACGCACAACAGAATAAGTTTAAC. One tenth of the

11.3 ddristiuchEh of PRT30-RP°C134E/C138E-sSpA-D-sSpA-D

The NPPC134E/C138E DNA sequence is amplified with the primer pair IF Np-Nde-F
(6" AAGGAGATATACATATGGAACTCAATCATTTCGAACTG3’) and IF Np SpAD-Spe-R
(6"CGTCTGCGCAACTAGTGACCCACAGTGGACAGTTAGT3") cut with the restriction
enzymes Ndel/Spel and inserted into the vector pET30-6H-EDDIE- sSpA-D-sSpA-D
digested with Ndel/Spel thereby replacing 6H-EDDIE with N"°C134E/C138E and giving rise
to the construct pET30-N"°C134E/C138E-sSpA-D-sSpA-D.

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

Transformation into bacterial cells, expression and fermentation is done as described under
4.2 and 4.3. Cleavage analysis conducted as described under 1.5 reveales, that most of the
uncleaved fusion protein 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 rates and direction of the expression of the fusion proteins into inclusion bodies
can be controlled. Moreover, refolding of N"°C134E/C138E-sSpA-D-sSpA-D shows besides
almost zero in vivo cleavage still approx. 33 % cleaved products in vitro.



Is directly added to the second PCR m xture contai ni ng
0.5 pnol adaptor-priner. The reaction products are
woepanset by agarose gel el ectrophoresis and PE¢EAT2006/000165
fragments containing the (_JIGg bl e donmain D extracted
fromthe gel by Q Aquick I Extraction Kit. The
doubl e domain D genes are anplified by PCR using 50
prol of anchor-priners (fish2-F;
0agaGAAGAgTGGCTACTGTAgAG and fish-R
GATCTTCAGGITGGTCAAGTGES), purified by gel
el ectrophoresis and digested with Spel/Sall and cl oned
into pET30-6HEDDI E- | ns digested with the sane
enzynmes, which results in a replacenment of the
sequence of proinsulin with the double domain D
Exampled4ence, thereby giving rise to the construct pET30-
6H EDDI E- sSpA— D-sSpA-D (fusion of EDDIE with with

procl83' B 2 Tt e AMRMGRERE b BREDLE el st o
oncogEhmsfaws&ﬁbnam faotor Dan)t asimg thelNS-deriyatioeswith SEQ ID NO 5
(EDDI ernmentation is done as descri bed under 4.2 and 4. 3.

eavage anal ysi s conducted as described under 1.5
reveal es, that besides of the cleaved Npro-EDD E

12.1 &E@frﬁkﬁo@%ﬁﬁﬁ@bﬂﬁuﬂ@ domain D the majority of the

uncl eave usi on protein (about 90 percent) is also
found in the soluble fraction. Therefore it is

considered to use the Npro derivatiye I Ni
The GhR TR5 JAG, & UiB6b VI SHEDEIS EBRtPiSTBRRAHE L Rdaoived in

cell trafRfofmbfdn bAd YNNGt hseyasenfpam@i fréh. 3 cONASHIGHECHAOM (Markus Hartl
Npr. 0C134E/ DRfiSE_ SSpA- DsS A-D The

ot. alRghGoso Hipeh gt e SBUE T BE08 4 s Huoved in cel
transfétfriafieh && rtumbridéheblde-PNAS 98, 13601-13606, 2001) by PCR with the

AANGGAGATATA
oigontglopidey cprners %&W&%ﬁ@&&&%@@? JAc2
(GAT@GTC@{AUJM’(B?T@A@RG?G& Zcmm"h\géggé pel arangall restriction sites
sertea 1 nto e Veclo - -
acoordii, B INEcPTaRER AERETIEH 11 Her B8y oF MR FBSRP HBRA & reviace the
insulin/ddni fim GQ-EMIE/-Iﬁé-pe&BaQB @regitey BHEDDIEQJAI@pétB@a The sequences of

the copificit S0 R POAGE BB 3T g TR AsEA oo

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

Example 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 assembled by
PCR as described (10.1) using the following oligonucleotide set:

IFNA1-1 ATA TAC TAG TTG CAT GGC ACC GACCTC T
IFNA1-2 AAA TGG CAT TGC AGC TTA ACA GAA CTA ATG CCG TCA GAA AGG CAG AGG TCG GTG CCATGC



Transformation into bacterial cells, expression and
fermentation is done as described under 4.2 and 4. 3.
w@k@ans39s7 anal ysi s conducted as descri bed undePCWA$2006/000165
reveal es, that nost of the‘¢$cleaved fusion protein
was found in the insoluble¥raction after cel
di sruption via French Press. This result shows that by
use of different Npro derivatives the anmount of in
vivo cl eavage rates and direction of the expression of
the fusion proteins into inclusion bodies can be
control |l ed. Moreover, refolding of
IFNA1-3NTT 61Sl34 R6ECIs3BET 6&pdT Resiap Ardbchevsabesi @R eIt TCT
IFNA1-4ZRF Ord TdC ChY EAFARANREE: AT dar APPEENG A3R cTe 6&1CRY S6G cac ATC
mNA15Qﬁ@£ﬁéﬂb$GbﬂGéﬂAd%QAﬁ%BHH%b%Aﬂ?kGd%EQ¢+EHbH9§Td%GGﬂTCATCGCCG

IFNA1 eq‘%[s %A%&%SH?AG%C%BE Péd &5 é?\fe c'cew AaI'C LEREAA cac
IENA1 7 G%ﬁ& egg regﬁ’g’%%‘g ard ?A%%\% c% Bk({liﬁA%? E@rigﬂ M atc
IFNA1- 86[88 g{; ?f:& %Gg K ﬁqé G FCQ] pAGGTCA TG

IFNAT-9@TF ATCAE &f‘“g%‘f”* ‘%ﬁG %FT CEHAFT BCT TT&iRE ‘}:ﬁ"iG&F AT GCH AR TT6
IFNAT-QRETA TSC $GRAST TEUTGGTCE AFA CGGFHASPMAATEEE BPC AFTAAG CTT TCATTC
IFNAT-1 GERAACHER B GG ATETARTPEICET el TOAGRT A DNAGE ICONBAGHACTTA CCC
IFNA1-1¢ Wy (T SCEHoAC dGCaRA AMTIAGA ST TCATCITAAG A TAGBATALC DIC TAA GCC CGC
IFNA1-18 BUDME M TAGE 1IGENSTE CANATANTTICEA s TT3 UG CTITIATA CIrALN 86A ANA ATC
IFNA1-1¢ Rtd AticrTat 8ATadcaRizE B8 &Ftdrah BRPTIr €S Iase TANMAE cPBaaa cea TaG
IFNA1-18 3B daclatB @B A s R IrcO¥ad BdR ddTichT E8ET QI AGRIE r&Eraa Ter

s o s e o

Sail restriction sites according to the protocol
The rdamwgi fognern id difedted With thesrebtrictich énaeesnSpdlandsS4ll &M used to

e BB S B 5085 S B LB EE LS -t

The seqo&ided Cdftha@rodnyteucts laﬁed voifidaNdy DINFU eBGUEHBINaCEToEding té 8tandard
technSt andard techni ques. Transfornation into bacteri al

'BUPY-s and expression and fernentation in done as
‘descri bed under 4.2 and 4.3. C eavage analysis is

TransfoPRalict i BareE e O GRSy LI TRBEUP im dape gp described
under(d.2hed A0 Ceaghdgdanalysis iENAAdudtied A9described under 1.5.

Example 14:
Production of a heterologous polypeptide of interest (Hepcidin), using 6H-EDDIE-Ins:

The DNA sequence of hepcidin is amplified by PCR from the template "huhep in pCR2.1" (S.
Ludwiczek, 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-3")/"Hep R Sal" (5'-
ATC GTC GAC TTA CGT CTT GCA GCA CAT CCC AC-3).

The resulting 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 construct pET30-6H-
EDDIE-Hep25 (fusion of EDDIE with mature hepcidin).



the Npro-derivative with SEQID NOS5 (EDD E) 13.1
Construction of 6H EDDI E-sl FNAl- pet 30a: The gene
wepwodiag7 | FNAL (gene bank accession nunber NMORADLBH/000165

is assenbled by PCR as desgél bed (10.1) using the

foll owi ng ol i gonucl eoti de | FNAL1-1 ATA TAC TAG TTG

CAT GGC ACC GAC CTC T I FNA1-2 AAA TGG CAT TGC AGC TTA

ACA GAA CTA ATG CCG TCA GAA AGG CAG AGG TCG GIG CCA

TGClI FNA1-3 GIT CTG TTA AGC TGC AAT GCC ATT TGT TCT TTA

GGC TGC GAT CTG CCA CAA ACC CAC TCT | FNA1-4 CAT TTG

TGC CAG CAG ACG TAA GGEC ACG CGT ATG GGEC CAG AGA GTG

i T

TSR P00 15 b i SETo FECaREEA co e
230245 %tratgege 14 0TGN TareyineeBrasaka deta, 1045 97627, (4BA.GH94 Catalog)
bacterigCRIBABKTESS IS S mERtibEGs Abhe S8V BIrIEr 4. XAk 4.3. After

GCC TTT GGI GGI' AAC CAA GIC CAA AAG GCC CAG GCA ATG o
that celidmryast, cridisnptigncisaiation F{alBsg rewaturation gnd glegvaggaanalysis is
conduc‘%céédA\ é%e&%e&%d‘épﬁ T Th&es s sHéw de0dt @@% @Eév&%of EDDIE-

C TTG I FNAL-9 GIT ATT CAG CAC GGA GGG CAl
Hepcid®38. CTG GAA TGA AAG CTT ACT GCA CCA ATT TTG | FNA1- 10

TCT AAA TCG CGC AGT TGT TGG TCC AGA CCG GTA CAA AAT

TGG TGC AGT AAG CTT TCA TTC I FNAL1-1 1 ACC AAC AAC TGC

GCG ATT TAG AAG CCT GCG TCA TGC AAG AAG CGG GCT TAG

AAG GTA CCC | FNA1-12 ATA CTT GCG CAC CGC TAA AAT AGA

GIC TTC CTC TAA TAA TGG GGT ACC TTC TAA GCC CGC

| FNA1- 13 CTC TAT TTT AGC GGT GCG CAA GTA TTT CCA TCG

TTT AAC CTT ATA CTT ACA GGA AAA ATC | FNA1-14 ACG ATC

TCC CAT GCG CAC GGG CTG TAA GAT TTT TCC TGT AAG TAT

AAG GIT AAA CGA TGG | FNAL- 15 GIG CGC ATG GGA GAT CGT

TCG CGC GGA GGT CAT GCG TAG CTT CAG CAG CTC TCG TAA

TCT |1 FNAL1- 16 ATA TGI CGA CTT ATT CCT TCT TAC GCA GAC

GGT CTT GCA GAT TAC GAG AGC TGC TGA AGC The resulting

fragment is digested with the restriction enzynmes Spel

and Sail and used to replace the insulin gene from

6H EDDI E- | ns-pet 30a to create 6H EDDI E- sl FNA1- pet 30a.

The sequences of the constructs are verified by DNA

sequenci ng according to standard techni ques.

Transformation into bacterial cells and expression and

fermentation in done as descri bed



under 4.2 and 4.3. C eavage analysis is conducted as
descri bed under 1.5. Exanple 14: Production of a
woetenodosyous pol ypeptide of interest (Hepcidi POT/AUBI06/G00165
6H EDDI E- | ns: The DNA sequence of hepC| dinis
anplified by PCR fromthe~ ﬂér?pl ate "huhep in pCR2.1"
(S. Ludwi czek, Departnent of Internal Medicine,
Uni versity of Innsbruck) using the primer pair "Hep25
F Spe" (5" -TCG ACT AGT TGC GAC ACC CAC TTC CCC
ATC-3'")7"Hep R Sal" (51- ATC GIC GAC TTA CGI CTT GCA
GCA CAT CCC AC-31). The resulting DNA fragnent is
Clalng' gested by Spel/Sall and cloned into
= peEI30-6H EDDI E-1 ns digested with the sanme enzynes,
which results in a replacenent of the sequence of

1. BEBLBEH Bk R S SRR Bl of e,

compfisisgon of EDDIE with mature hepcidin). Transformation

(i) CE%E%E&%SO% FQHDE%{%EF ﬁm %a? tljzzaRFf‘Bﬂ'é%%\g Z{% an §tXPIéetSSlgn vector which

conptidds B Nudieicrand mnoi@chIeRddunh cadeko faraa fmoezwpepUEA the fusion

pobpepts P Bl <OhRMNEL GTauBprEReNTC P Sy, yryroi at teas

oneAfysteinet teatdue aff thehnaturadly ocewing- alitepraisase ™ jof Meativins i feplaced

oy g 94 00,80 SEUARERRLN 05 £ DU e
ponlepﬁdeagEthefC—E!l’ﬁ)lrEHe:pjdhéj !firﬂ&'po@lpaptide in d maAner sunls ¢hat dine second
pol}g%ﬁ%i/&pei%ﬁggéﬂ%ﬂ‘ P%bgtr(i‘e}é%’é&) \"}091f th@ ftrﬂs%r? E?W&?H? tbly th? autoproteolytlc
activify of tbaﬁltstepblabeplﬁds,tsadrb Isiaccmi w:ﬂyp&etlde beisg erhﬁm‘olmgmlrs miypepnde
wheerélﬁregﬁlﬁva? wﬂ c%c‘ij d)%bf t1:0?18 ﬁé e Hgé p%)&) d@s“sﬁo%h of the fusion

u3|on po ype
polypeptidmambioymativini of eon'emmndml_rtgtoa»laépemc nalusios bodiean
(i) i@&% il &ttﬁ@ﬁglugm\%ogle§ '?l%f‘nt fh%é'hrogf?ellmer ein at |east one
cy elne resi ural Ty” occuring
(iii) adublpzatlbaafsmemmiﬂemncmml bodiess i s replaced by anot her
(iv) @Eognt{]&g% QYtBS%Le%Wﬁl { ge{éga% éﬁ@%tr\?e &8'%8?%’&6@8?6%50& lﬁtgrest from
the(ﬁﬁsmm@mypephde @otypept i de in a manner such, that the

(v) %ﬁ%ﬁ&ﬂoﬂ% \(:i%g 4d ﬁeq?ﬂog)ggggﬁplkgeﬁfd %ﬂn@%e&[ eayed from

sion po Vpep opr ytic

pro

2. A derivative of an autoprotease N*" of CSFV, wherein at least one cysteine residue of the

naturally occuring autoprotease N™° of CSFV is replaced by another amino acid residue.

3. 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 another amino acid residue.

4. The derivative of an autoprotease N°°

of CSFV according to claim 3, 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 a glutamic acid residue.



activity of the first polypeptide, said second
pol ypepti de bei ng a heterol ogous pol ypepti de, wherein

W@ 00bi1y357 on occurs under conditions whi ch cauB&I/AT2006/000165
expression of the fusion pg%xpeptide and formation of
correspondi ng cytoplasm c 1'nclusion bodies, (ii)
i solation of the inclusion bodies fromthe host cell
(ii1) solubilization of the isolated inclusion bodies,
(iv) induction of autoproteolytic cleavage of the
het er ol ogous pol ypeptide of interest fromthe fusion
pol ypeptide, and (v) isolation of the cleaved

5. ThehaéMall® 8P e BRoYRIEHIIRPOLf CFS &sdordig to\cRifth 14/ &oimpising the
an aut oprotease Npro of CSFV, wherein at | east one

f
f°"°¥5’y'§4t9éﬁ1'ﬂ%a?'€§?ﬂ‘é@‘°§f the naturally occuring
aut oprotease Npro of CSFV is replaced by another am no
acid residue. 3. A derivative of an autoprotease Npro
SEQD NGRY wherein at |east one cysteine residue of the

(1)- MELNHattwmmkmewmvma:m;mp@év%‘s{mﬂmﬂDR@RGDlR
consi st Cl134 and

TTLP%PB&&PC%S l—ﬁE’NSQhY%%PYﬁYQQXT%éN BAF‘H%FDEAQFEEVTKR

IGRUFGSDBHLYS P/ ERD GEILLAQIAKRRETERR KW IFNFERNEM weasodi1eg)
to claim3, wherein at | east one cysteine residue of

the naturally occuring autoprotease Npro of CSFV

6. Thesaémh@éi of éﬁrauwpeotgééw RPe@REISAV Aetording-id 8ne 61% alaﬁlns 2 to 5,
i S. re;[gl aced | utam,c aC|d resi due. 5

whegalh Fiaddiph T8 1% replagt sﬁsmea%%dqﬁﬁ@é legit wﬂwﬁ%%m%ﬂ residue

is repficed Byahémd%%ﬁhb%biﬂgeélbﬁefm | owi ng am no acid
sequence: SEQ I D NO 2:

) - MELNHFELL YKT SKQKPVGV EEPVYDTAGRPL FGNPSEVHPQSTLKLPHDRG

7. TheR§davRtive of an autoprotease NP of CSFV according to claim 6, wherein in addition

TTLRDLPRKGDCRSGNHL GPVSA Y1 KPGPVYYQDYTGPVYHRAPLEFFDEAQE
tot Reed cysteine residues the following amino acids are exchanged: R 53 with E, G

54 witaRY TS5 PGth BHa Y EMRGEitH ¢S AKRGTPRTLKW RNFTNCPLW/TSGC- (1
68) 6. The derivative of an autoprotease NprO of CSFV

according to one of the clains 2 to 5, wherein in

8. Th@d}dwatiw of &t BgtopRidaReeN"C ¥ USFNeadc@fdintl & cRim | 2 aimprising the
one basi c %m no acid residue is replaced by an acidic

folloxfipgRmine iagidrSegHeRRe:

SEQ ID NO 3:
(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIE
TTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDEAQFEEVTKR
IGRVTGSDGKLYHIYVEVDGEILLKQAKRGTPRTLKWIRNFTNCPLWVTSC-(168).

9. The derivative of an autoprotease N*° of CSFV according to one of the claims 2 to 5,
wherein in addition to the replaced cysteine residues at least one hydrophobic amino acid
residue is replaced by a hydrophilic residue.

10. The derivative of an autoprotease N”° of CSFV according to claim 9, wherein in addition
to the replaced cysteine residues the following amino acids are replaced by T: A109,
V114, 1155 and F158.



7. The derivative of an autoprotease Npro of CSFV
according to claim®6, wherein in addition to the

w0 epbacds’ cyst ei ne resi dues the foll owi ng am nPCHAT2H6/000165
are exchanged: R53 with E,, G54 with Db R57 with E,
and L 143 with Q 8. The depl vative of an autoprotease
Npro of CSFV according to claim7, conprising the
foll owi ng am no acid sequence: SEQ ID NO 3: ( |

) - MELNHFEL L YKTSKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKL PHDRG
EDDI E

TTL RDL PRKGDCRSGNHLGPVSA Y1 KPGPVYYQDYTGPVYHRAPL EFFDEAQF

11. ub@@@ﬁ%@%@&é&%@’ RYOGE LSRN gﬂ_&- EMRMo comprising the

FTNCPLV\X/TSC— The derivative
follawingamineasi! sqaanest CSFV according to one of the
claims 2 to 5 wherein in addition to the replaced
stei ne residues at |east one hydrophobic amino acid
SE%;@&{% 4is replaced by a hydrophilic residue. 10. The

1ﬂﬁ|E'LNPFFE‘[EYRfSRQKPW W@@NP%MF@SC@K@%RGRGm

to cl 9, wherein in ition to the re

RW{R%WQ@@R§@@%HW$@M'WBM@% W&PEFFDETQ FEETT
KR!@N\H@b@KLVHM@&)GM&E&LAM@?P%EK@WCJM $C-(168)

derivative of an autoprotease Npro o accor
to claim 10 conprising the follow ng am no acid

12. THREGRARR oPERalifdpfibdke P9 of CSEY
1 NELNHEEL LYKT SROKPVOVEEPVY DT AGRL FNPSE o P& RE i 2 to o
whregiip in addition to the replaced cysteine residues the following amino acids have

e e L

E, RopL\i#Badth(@68) 12. The derivative of an autoprot ease
Npro of CSFV according to one of the clainms 2 to 5,
wherein in addition to the repl aced cysteine residues
13. ThenderivativeRf AR asfanieieass HE nﬁ@@%&co&mm}gw 1R1¢9mpriging the

folvb%g éfﬂééa@m%eﬁaé&eby T, R53 with E, G54 with D, R
E, and L 143 Wi th Q

SEQ ID NO &:

(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDD!
ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETT
KRIGRVTGSDGKLYHIYVEVDGEILLKQAKRGTPRTLKWTRNTTNCPLWVTSC-(168).

14. The derivative of an autoprotease N*° of CSFV according to claim 12, wherein in
addition the following amino acids have been exchanged: N35 by T and T158 by S.

15. The derivative of an autoprotease N*° of CSFV according to claim 14 comprising the
following amino acid sequence:

SEQ ID NO 32:
(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGTPSEVHPQSTLKLPHDRGEDDI

ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETT
KRIGRVTGSDGKLYHIYVEVDGEILLKQAKRGTPRTLKWTRNSTNCPLWVTSC-(168).



13. The derivative of an autoprotease Npra of CSFV

according to claim 12 conprising the foll ow ng am no
wa@eiod/1s®auence: SEQ ID NO 5: ( | PCT/AT2006/000165

) - MELNHFEL L YKT SKQKPVGVEEPVYT AGRPL FGNPSEVHPQSTL KL PHDRG

EDDI

ETTLRDLPRKGDCRSGNHLGPVSA Yl KPGPVYYQDYTGPVYHRAPLEFFDETQ

FEETT

KRI GRVTGSDGKLYHI YVEVDGEI LLKQAKRGTPRTLKWI RNTTNCPLW/TSC-

fi qd) . 14. The derivative of an autoprotease Npro of

CSFV according to claim 12, wherein in addition the

16. Theldepvative @f%ﬁsl@u%fsblrﬁ_ér?]ébﬂgﬁm WQ?SW%@&@?@ to{\BIElrnlgsy 14, whereln in
erivative of an autap
adiiop Yo Talegio Zicues apiig els besh srehengetgia oG Biboy F and R150
byflel | o ng am no aci d sequence: SEQ ID NO 32: ( |

) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGTPSEVHPQSTL KL PHDRG
EDDI

17. Thd Hb%?&*‘é@aﬁ%‘é@iﬁb@y@(ﬁpm&WM@%%L%E%E@W the

E
‘EN"W@S@@@.WP?WFVDGEI L L KQAKRGTPRTLKWIRNSTNCPLW/TSC-
SEQMBNOLE3: The derivative of an aut oprotease Npra of
CSFV according to clainms 14, wherein in addition the

15-MELNNFEQLWTS&QKPM@/E@WM@GRPKFG&PSEWHP&@rLWPﬁDRGEDDIE

T@f@tﬂ%@@@%ﬁé‘?@%@%&@e%Q?x&%%@@%wmmmmx

RI«NagugrSGsu(>@@Lvmﬁ'vfmmmn&aammmm«wmusmm&ﬁ@é@ 168).

) - MELNHFEL L YKT SKQKPVGVEEPVYDTEGRPL FGTPSEVHPQSTL KL PHDRG

EDDI E . o . . .
18. T%Dgﬁb@ﬁmﬁﬁﬁaﬁé\lﬂtéﬁwcﬁow@@vﬁ@v%@wmﬁn@fm@e of the
foldwirid<amino acids have been replaced in addition to the reRIaced W)llgtelne residues:

ariney) 5o OG0! (B @R8I RNSY oGRS o Qe 1dfin§5%, 158 and
leGdimd (M) 34®r 3 wherein at |east one of the follow ng

am no aci ds have been replaced in addition to the

repl aced cysteine residues:

19. The derivative of an N™° of CSFV according to claim 2 or 3 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 aspartic acid (D), arginine (R)
57 with glutamic acid (E), threonine (T) 109, 114, 155, 158 with serine (S) and leucine (L)
143 with glutamine (Q) or asparagine (N) or aspartic acid (D) or serine (S) or histidine.

20. The derivative of an autoprotease N* of CSFV according to claim 2 or 3 comprising the
following amino acid sequence:

SEQ ID NO 92:
(1)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIE
TTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTK
RIGRVTGSDGKLYHIYVEVDGEILLKSAKRGTPRTLKWSRNSTNCPLWVTSC-(168).
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22.

23.

24,

arginine (R} 53, glycine (G 54, arginine (R 57,

threonine (T) 109, 114, 155, 158 and |l eucine (L) 143.
wanoe/Tmystderi vati ve of an Npro of CSFV accor di PQI/A®2006/000165

claim?2 or 3 wherein at |eagg_one of the follow ng

am no acids have been replaced in addition to the

repl aced cysteine residues: arginine (R) 53 with

glutamc acid (E), glycine (G 54 with aspartic acid

(D), arginine (R 57 with glutam c acid (E), threonine

(T) 109, 114, 155, 158 with serine (S) and |eucine (L)

143 with glutamne (Q or asparagine (N) or aspartic

- The detivebYe of ars atfopmotédse NF° dTiGBRVIAdEOrdiPto JAIM 2 or 3 comprising the

foﬂcgv(/ii vative_ of an autoprotease Npro of CSFV according
PY AMRSAdY S9AYENET i sing the fol | owing ami no acid
sequence: SEQ ID NO 92: ( |

S%gﬁé% Gg:L YKTSKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKL PHDRCGE

TTLRDLPRKGDCRSGNHLGPVSA Yl KPGPVYYQDYTGPVYHRAPLEFFDESQF
(1MEBINHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIE
TRIRBLAFARISBOEREG NNESPZE G KB ARG VRN HIBRNSRACREMOISSQF EES TK
RIGF T@SDGKLNE NMEVRSEIM KNAKRGT RRIFLMW SRRETRIOH VA PEC-(168).

CSFV according to claim2 or 3 conprising the

follow ng am no acid sequence: SEQ ID NO 95: ( |

TheviikrNelfiee ofvafiT SifQirowade NP \SP OSBRI deer it disia T4 K-8 cbiREHising the

\E .
f°@ﬂ%ﬁ%§?ﬁ&ﬁ[‘éﬁvsa Y1 KPGPVYYQDYTGPVYHRAPL EFFDESQF
EESTK
s»’f{g GKLYHI YVEVDGE! LLKNAKRGTPRTLKWSRNSTNCPLW/TSC- (
. .~ The derivative of an autoprotease Npro of
(1PSEMNIE EE DI YK TEK QRPYGAVBBFY YO TAS RRIAGNRS EMHPOS TLKLPHDRGEDDIE
TTIRDIRRKEDERSGNIIOEEVSSIN RGPV YSED YTIB NG I9RAPLERFDESQFEESTK
Rgﬁmmmwmﬂmﬁﬁmﬁme).
TTLRDLPRKGDCRSGNHLGPVSG Yl KPGPVYYQDYTGPVYHRAPL EFFDESQF
EESTK

Thel GRVaBRDGHANY alitsowAsE|NPL WDAISRGTRISIINGEBNRINGP MY EShpfising the

foﬂrcglﬁplg amino acid sequence:

SEQ ID NO 97:

(1)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIE
TTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTK
RIGRVTGSDGKLYHIYVEVDGEILLKHAKRGTPRTLKWSRNSTNCPLWVTSC-(168).

The derivative of an autoprotease N™ of CSFV according to claim 2 or 3 comprising the
following amino acid sequence:

SEQ ID NO 98:

(1)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIE
TTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTK
RIGCVTGSDGKLYHIYVEVDGEILLKQAKRGTPRTLKWSRNSTNCPLWVTSC-(168).



23. The derivative of an autoprotease NprO of CSFV
according to claim2 or 3 conprising the follow ng
w@niona13@6T d sequence: SEQ ID NO 97: ( | PCT/AT2006/000165

) MELNHFEL L YKTSKQKPVGVEEPVYDJAGRPL FGNPSEVHPQSTL KL PHDRGE
DDl E
TTLRDLPRKGDCRSGNHLGPVSA Y1 KPGPVYYQDYTGPVYHRAPL EFFDESQF
EESTK
Rl GRVTGSDCGKLYHI YVEVDGE! LLKHAKRGTPRTLKWSRNSTNCPLW/TSC- (
leS). 24. The derivative of an autoprotease Npro of
CSFV according to claim2 or 3 conprising the

25. Usebf aderivatizerioh theamitoprotegse NE® of SBRVI4acdi@irRSto dnelof the claims 2 to

24 RS YRl YRRV Y DT AGRPLFGNPSEVHPCSTLKL PHORGE
TTLRDLPRKGDCRSGNHLGPVSG Y1 KPGPVYYQDYTGPVYHRAPL EFFDESGE

TK . , : , . , L
26. THR PROTRSARaRINNg A/ Wherei reFHsion RalMBRRESEPTRisPS @ derivative

of laaSuitdtoteblseeNBT ofeCSIRY,ia¢adrding t6né BethawWiams 2t @ame Nor o

of CSFV according to one of the clains 2 to 24 in a

process according to claiml1l. 26. The process

according to claim1l1, wherein the fusion pol ypeptide

conprises a derivative of an autoprotease Npr0O of

CSFV, according to one of the clains 2 to 24.



