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c) poly-amino acids consisting of an amino acid monomer of the
group consisting of R, K, E and D and an amino acid monomer of
the group consisting of Y, F and W, preferably poly-KY, poly-KF,
poly-KW, poly-RY, poly-RF, poly-RW, poly-EY, poly-DY, poly-EF,
poly-EW, poly-DF and poly-DW,

with the proviso that the peptides according to a) and b) have a
maximum length of 35 amino acid residues and that the poly-amino
acids according to c) have a minimum length of 20 amino acid
residues.
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their ability to selectively bind NP, NP derivatives and fu-
sion polypeptides thereof under denaturing conditions. Within
the scope of the present invention such an affinity ligand is
directed against the part of the fusion polypeptide according to
the invention that exerts autoproteolytic function.

As solid phase material, all materials already applied in the
present field are appropriate. Preferably, the solid phase 1is
selected from the group consisting of chromatography material,
especially supports based on cellulose, agarose, acrylamide,
poly(styrene-divinylbenzene) or ethylene glycol-methacrylate co-
polymers, microtiter plates, nitrocellulose membranes, micro-
chips, glass plates, or metal coated supports.

According to the present invention various types of solid phase
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The matrix backbone is preferably selected from agar-agar, aga-
roses, celluloses, cellulose ethers such as hydroxypropyl cellu-
lose, carboxymethyl cellulose, polyamides such as
poly (meth)acryl-amides, polyvinylalcohols, silicas, and con-
trolled pore glasses.

Especially interesting solid phase materials as matrix backbones
are e.g. agar or agarose beads such as Sepharose and Superose
beads from Pharmacia Biotech, Sweden and Biogel A from Biorad,
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A particular interesting form of matrix is a density controlled
matrix in the form of a conglomerate comprising density control-
ling particles. These conglomerates are especially applicable in
large scale operations for fluidised or expanded bed chromatog-
raphy as well as different batch-wise chromatography techniques
in non-packed columns, e.g. simple batch adsorption in stirred
tanks.

The affinity ligands according to the present invention may be
attached to the solid phase material by any type of covalent
bond known per se to be applicable for this purpose, either by a
direct chemical reaction between the affinity ligand according
to the present invention and the solid phase material or by a
preceding activation of the solid phase material or of the
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chlOQ%QEQQd%§%e§Nn”5%§JB%% ﬁ% éfﬁudr] rea 4? disulfides;

| eavi ng a spacer group eren %ron1
and Byglyazddgs mﬂﬁﬁﬁﬂRﬁQﬁﬂnﬁqd} epi br onohydri n, .
aIIngIyC|derther bi s- epOX|des hal ogen- substi t ut ed
atic unds; | sul f one; al dehydes;

l.i
ESpe%&Fﬁoﬁés%n yﬁﬁ géﬂgbr %ﬂﬂkaFSagﬁpgflrﬁﬁﬁ believed to be
epoxyxgroovests makélnaﬂesplpylodyhydr$uLfadesl -gN¢cidylether and

butahﬁ@&%@@%@i dyg%ggégégred Especially interesting
activating reagents are believed to be epoxy-

conpounds such as epichlorohydrin, allyl-glycidylether
For @@@tﬁh&ﬁﬂﬁﬁﬂiﬂiﬁﬁﬂGﬁiéh@ﬁﬁjﬁﬁphyF@it@f@ttﬂg §EEbB'B¥ the pre-

sent UL YIRNAN AP LI e S60p L LR BLecBEN. icnr of pen-
tidepdpgandts | cgands casede BsederPpéfefalorobeactagety (M), from
MercfPOXPabbstadt! OMGermany) or equally preferred “monolithic
chromatography medium” CIM-epoxy is used. The ligands can be im-
mobilized either directly onto the chemically activated backbone
of the chromatography matrix, or via a spacer or linker. In the
latter case a spacer is coupled to the chromatographic matrix,
said spacer is then chemically activated, in order to allow
binding of the ligand. Preferably Fractogel epoxy matrices are
used in combination with spacers.

In a particularly preferred embodiment of the present invention
the spacer is generated by reaction of the chromatographic ma-
trix with diaminodipropylamine (DADPA) and subsequent reaction
with succinic anhydride (SA). The resulting terminal carboxy
group on the spacer is chemically activated and preferably



Merck, Darnstadt, Germany) or equally preferred

“nmonol i thic chromat ography nedi unf’ Cl M epoxy is used.
wab@ehiyyssds can be imnobilized either directPgI/amme/000167

the chenically activated backbane of the

chromat ography matrix, or via a spacer or linker. In

llnﬁéﬁit@tbe&éﬁﬁﬁhéif%ﬁﬁﬁ% @ﬁo@@Uphﬁgtliéiﬁﬂ is immopilized on
natographlc matri x, sai d spacer gﬂthen chemcally,

the STk e Ffer SPACEF| g MAFRGOGH YEndITqHanERat, it com-
prifref efmbtieFrastogdl pepoddearaligaeds asechsedaiciive groups may
L on, W S arti f
be é:%@%f"?r%*‘a%’ e CREEey o, BnRT STyl MR Wenin ehe
RHer RERNBioR eﬁ%‘?h%a% phe thigr aifRtdgtaphii ctha matgix or the
spacmﬁ hriH & nedidy e AN(RARRA)aand stseaguent
reaction with succinic anhydride (SA) . The resulting
term nal carboxy group on the spacer is chenmcally
Prefeptahiat edtamda pEghet ubinplticike hdapralitrey ntoakhe present inven-
tloﬁ”n@QpQEQHElchﬁ%J JQNda ks JAAmpidy ZSHEBHaEBSrQEFQ'ﬁmterlal

or. on the spacér via a reactive gr
Gthﬂ¥§%501+%°?%%t%%%elégaﬁéﬁtﬁﬂ% @?6%%@@ SBE8 T exlct pp@ b) above

or m¥lopEsnitRy e & tderddfieamurieanbaows. t he
sul fhydryl group. Wthin the present invention
anchorage of the peptide on the matrix or the spacer
As ysed drereimotenters Patipopertlivepfefbrldd refer to proteina-

ceold ef&hEbhYds f heoptLinihy g%tQé&§¥x¥%f%@9ahﬁnbh%01ds Usually
re i nven tion, espécially provided as affinity
Sudﬁh?ﬁh%& SRS R %ei al le@ﬁﬁbbﬁfs 15?|5%péét PEETO gartgls, pref-
erakdsy wefllenﬁ;:tlruraifeM ao 2dncnino alaovk ¥sipdles am no aci ds
as defined under ¢ ) above. A s used herein the term

"ol i gopeptides” shall refer to proteinaceous
Accighipslints, iz oat areifegred leakadimerde afi fbeadingsent invention

the L@@ldﬁtﬁgcmk@dn%%é réiei)ﬁeﬁn L%%ﬁo%sougaﬁ (n) Il gopeptide
no_aci. ds re

llg%ﬁﬁcﬁ?egﬁaﬁe§g’ﬁﬁﬁ Yﬁr%?&nolﬁ% 295 F T e eﬁﬁsalﬁgﬁéerred of

s1x(ﬁotémgmMe&mnm0|aaed$|benghh akbpeictiy 1dyr aatoadrsdphy a trypto-

phaﬁn@%§¥ﬁ&g'l ﬁféhaﬂlgghgo%%R%ngv%lgaqu%%So#gethg gart of the

ve anm no aci ds ferre

fuméifgh@@h?‘@%’th@@d@xr%éﬁgﬁa aé@@émoéqqqflm@rfgnﬂ‘glgn under cha-
ot rdgipt @oﬁaﬁﬂlé@§l due), Mﬂx@ﬂ’hirﬁs@aﬁdna&h%ctddﬁiﬂg bicRdsgkO towards

pa of the fu |on .po ti.de exertlng
as w%h St i TP ﬁéﬁéi A6tr opi ¢ conditi ons

and nalntalns bi ndi ng during change towards as well as
ThidNESFm CBEMUAHORN ¢ LMY EhPNSgraphy makes use of the specific
binding of certain polypeptides to other polypeptides, as for

example known from antibodies. Oligopeptides are capable of
serving as affinity ligands as well. These molecules offer high
chemical stability, efficiency, selectivity, low price and they
are usually not toxic. These features are considered as an ad-
vantage especially when applied in a biopharmaceutical process.
Peptide ligands directed against a target molecule can be iden-
tified from combinatorial peptide libraries or biological 1li-
braries in a way, known to the person skilled in the art. In the
context of the present invention, screening for peptide ligands
was performed under chaotropic conditions.

These affinity ligands according to the present invention have



This formof affinity chromatography makes use of the
specific binding of certain polypeptides to other
w@iogperss des, as for exanple known from anti bPCi/8%2006/000167
O i gopeptides are capable of gerving as affinity
i gands as well. These nol ecul es offer high chem cal
turrstdbolitt ylp dkef isﬁe&ﬁg‘i&,caﬁ]ﬂ]ﬁ%ﬂfﬁ/ﬁd&teiﬁé@rbyetﬁgﬂrt g%&tlity to
. AreerblS pHA0 c atures are_consi,dere .
o e PP e R " Brrbd iy Reing ©F compris-
1ng grgptk sedeeitechl Wrdssesiendaptine ddrgbindieondi r ecteed 4 M urea.

against a target nolecule can be iden tified from

combi patorial , peptide |libraries or biological Ii ,
Me“b‘?‘%grpi’g%riﬂe%’lchg%,SK%]W?IS%% kRevPetBokhgkPrlted ae tswd table for
Preratation the Cohatekigopephedpr @sgahdsnwlithoAre subject to the

eni pept. i,gand perf.ormed_under ..
P Lo aoRa: £ bhe - iale PRy Tf ghrit 10 ligands are
IenHR AU RY tIFUhe syp&dest sinveRl | eyrHdestisnnetieaegt synthesis,
mix b&q%pgﬁﬂ.ﬁ_'ﬁg?@tﬁogpaﬂ%&@{i‘bﬁﬁg ibgn%@ﬁ% t g_lmrl]'s ' %gi Lag .g'rEBﬁiJerimen-

r 3 )

tal e PRERRS Hie 403 hareatd “uhabhe HEALEGAN g thod,  described
in goadbhi @ns,Beetginelr Metir @d.. ,Melods Jf. orPepefildedeProtein Res. 47
19 nt 1 kn j t , . SUL.t apl 0 . _
e arat on of T He of 1 3astpe P el FPELER. o bp appricd sor an
chowgiyyf ekt tBet hérpresdino R ol Pref prabeyredoeghodiment of

the Eﬂsme@@@ltt}]dﬁvéhg?ﬁﬂ$ ahe the.'Lﬁl'ﬁ{rﬁiSEdaPé/ %@r&?ﬁ_@&h%%%)%’rgtely and
synt hesi.s,. teabag s esi s x _and,split methaod,
2ttt R4 STt Y Be S roeR PP aBni fanate . I another
preflqgmad| gy BEne2003)0f11-3@® opundmerREL Ii@GAMMEIdd, the peptide
11gBRECTd R it ntQSIORY A irBust : - i
9 Pepti de Pryot ein Res. 4}71: (19 6?)?{ 7%68?hr§éd\%0§rglqhnlfepatrlx'
chem stries can be applied for an choring of the first

The auil inpo e e dd mm‘l fendreter t ©da enhgdi aegicef oﬁfh[%pl%rcﬁgﬁﬁtity. The
: \V A nas e _gener at, ,separ ate an

Olld&‘?_)te rvxl/ad% s %}{r}%ob%l ?zggnghetsgéeghw&%g‘tlgg?%ﬁwi%c%&? rP%. the pre-

seny AlnRitHaN red eehateehdotiiaenbyothehe pbédény to selectively

bind NNt i @Fre HReipaptiyds ldgandss 85,8 sy Pest
dizag:: rectly on. t h,é chr omat ogr aphi ¢ matéi X?}E‘é};ﬁ%i‘&é’s thereof under

Hrgoife RIHE B Gkid XS Wi gRoRegPEethe pPresent invention
suchspeti 61 tgoyepihee ol i gapeptbdes deatedaraysirthesh@egart of the

fus W W cope re_sent invention are _
aoithl U L0 S6R00. 0o tim gy PooShl IINEI O U fiyf grorts auco
protelytigyfgcddonvat i ves and fusion pol ypepti des

t hereof under denaturing conditions. Wthin the scope

In $;fé?fg%%gzggggﬁﬁgyﬁéagﬁiﬁﬁgg$n9%LE%%P%%éégzéIggggntion the
oligopeptide ligand has an amino acid sequence selected from the
group consisting of VSIFEW, AVSIEWY, AVSFIWY, VSFIWYK, ASREWYA,
AFYTWYA, AFYRWYK, AFYRWY, AFYRWYA, AVSIFEWY, AVSRNWY, ASREFWY,
AFYRWYAA, AFYRWY, ASREWYAA, AFYRWYAA and AFYSWYAA.

Within the scope of the present invention oligopeptide ligands
may be used with a free N-terminus or with a blocked N-terminus,
blocking being achieved e.g. by ac(et)ylation.

Most preferred is an embodiment of the present invention,
wherein the derivative of the naturally occurring NP*® of CSFV
according to SEQ ID NO 5 (since amino acid sequence of this mu-



fusion pol ypeptide according to the invention that
exerts autoproteolytic function. In a further
w@e@batiossl enbodi nent of the present inventi onP€TaT2006/000167
ol i gopeptide |igand has an-am no aci d sequence
selected fromthe group consisting of VSIFEW AVSIEW,
tantAWSH V&( s MWK, mASREVWRADD AEY THWAm AEYRMNK, SAF’EBV\ZW (instead

o G A LA R 1eh o R Yo AR - W ERE AT nd “SEopBLofE matants

comnﬂﬁ§mwxs@m1S|mvémfionsmnqymﬁQnWEﬁDIE§ﬁmwkammyh©eeusbdls used

in %ﬁlﬁlﬁaf:&%ﬁ Nyi€f ma%usoPig%égtﬂdgl oic_L &“‘E%'i@b'ﬂ@ﬁ from the
bl ocki ng bei ng achi eved %E | ation.
Ipr

GTOUG T ER 1 20 aRE oABBAN RNt Y ARIRER and AFYR-

WYA.wherein the derivative of the naturally occurring Npro

of CSFV according to SEQID NO5 (since amno acid

sequence of this nutant has a sequence notif "EDDI E"
Accomdgmalesi dnsesgrred5 A fvitaad lapanpeDiRre i seflhetaidl dfrom the

groutpyp%bna51tst%|1$19nub§nt vEBDRY Ot h@SEB‘WY antys £py | SJSQQDWYW S VSVDWY,
ere

ot st Bk TR EonR S i s Lot U B, vsvemy,
VSWENYe oV OURWLOoNSEBENTg ODDASREWODE DMWY, TVIYAT DWEYRVWKDWY, DDVDWY,

DDWDﬁ@YRWyTﬁﬂﬂfAFBE¥gﬁY A%%%@W#%”@blﬂ%ffe&éfg%ﬁffvng%Y VSLIDW,

s are selectell fromtHhe group ‘consi
VSLI@@%DMVSL@@@DMWFSVEEWWW VOBYDIfY, SN, V@w&xmw, VSYIWE (all
thes\éS\ﬁEé@‘udé%:Me MOREYWg MBEEW Bl &EW) |, VEYEWY, vsiEwy, vsSI-

'DDIV%WY W%g %I%FIWF%@E%SIFEW, VSIEWE,

FSIFVS®, FWESIH!BIJ,FEV\EELWFEWSL\ISWI WK SDRW ,DW SVBIE FWPSLIEW, WSLIEW,
FsyﬁﬁﬁiVﬁ%FfﬁwEEWéFY%QLDﬁ$f@%%fN%s¥§%WD%%%ﬁ:?%%g%ﬁééptldes are

tides are _bin 0 a
lndvgﬁEmﬁegssPVWwpﬂwGﬂtﬁmﬁ \éﬁ%ﬁhﬁ n&nﬁ%MRW | WEYRWY, AFYRWYA,
AFFRWSE , VEAFVYREEW AVSIRRE, FoFFRNY A WSIZEMAIYWSLI AWMRWYA, AFNRWYA,

nreril DAL EN VB @%@%ZF%%@@%&%‘%@% grYRIIA,

AFYEWiYAdi niERPWBAat AFNLNYE),, AFYNWWA, , AENFEWYA, AFYTWYA,

AFYVﬁEﬁRWWAFYﬁﬁEENWVAFf?ﬁ@%NWNAKNﬁﬂ@%WA véﬁhﬁN“V\AéﬁﬂﬁﬁﬂﬁA ASRFWYA,
AFPRVirA AFRRWYA, AFSRWA, —

e e
FSRNN#%RVWB&FRW&WWNW RNWMAVY A VSREWSRY A, VAR A,
VSRXNRNWNWBRM#%@NWwSRNEYPMWASRNWENNWVSHNW&&M%QLBFXM@EA peptides

" the EDDIE

havel A - rRIA, PR AL U SRARA VAR R

mOtIﬁSRYWMA§HV$RNFﬂQldVSRH$%QUG¢SRN@FAﬁOVSQNWMA @mﬂAﬂﬂﬂﬁﬁﬁK, Ac-
AFYHW@NKﬁMﬁ%—AFYRWYK, Ac—-AFYRWYAK, Ac-AFFRWYAK, Ac-AFGRWYAK, Ac-
AFHRWYAK, Ac-AFIRWYAK, Ac-AFLRWYAK, Ac-AFMRWYAK, Ac-AFNRWYAK,

Ac-AFPRWYAK,
Ac-AFVRWYAK,
Ac-AFYMWYAK,
Ac-AFYWWYAK,
Ac-ASRFWYAK,
Ac-VSRAWYAK,
Ac-VSRNYYAK,
YKYAK,

YWRA,

Ac-AFQRWYAK,
Ac-AFYRWYAK,
Ac-AFYNWYAK,
Ac-AFYYWYAK,
Ac-FSRNWYAK,
Ac-VSREFWYAK,
Ac-VSRNWFAK,
ARWY, Ac-ARWYK,
peptides have improved immobilisation

Ac-YWRAK,

Ac-AFRRWYAK,
Ac—-AFYFWYAK,
Ac-AFYPWYAK,
Ac-AKWFRYAK,
Ac-VFRNWYAK,
Ac-VSRWWYAK,

Ac-VSRNWWAK,

Ac-AFSRWYAK,
Ac-AFYGWYAK,
Ac-AFYTWYAK,

Ac~VSRNWYK,
Ac~-VWRNWYAK,
Ac-VSRYWYAK,

Ac-AFTRWYAK,
Ac-AFYLWYAK,
Ac-AFYVWYAK,
Ac~ASRNWYAK,
Ac-VYRNWYAK,
Ac-VSRNFYAK,

YWKA, Ac-YWKAK, YKYA, Ac-

YWRA, Ac-YWRAK

(all these

capabilities to the sub-

strate due to N-terminal acetylation and C-terminal lysination).

It is a specific feature of the affinity matrix according to the



have a specifically high affinity to Npro nutants with

the EDDIE notif in amno acid residues 53 to 57),
WGOSOAFISPYYAK, Ac- AFYRWYKK, Ac- AFYRWK, Ac- AFYRVWAK2006/000167

Ac- AFFRWYAK, Ac- AFGRWYAK, Ac+q gAEHRWYAK, Ac- AFl RWAK,

AC- AFLRWAK, AC- AFMRWYAK, AC- AFNRWAK, AC- AFPRWAK

preé’&a’ﬁFMAKloACtAEBRWéA}é eﬁ@f&E@ *ﬁlrﬁ@’% I:Q/‘%A%%rotease NPZO
GWYA

VRWAK, FYF AFY
ot Q%QEYEWiK ACA Iﬁb‘w\w\%g NEVSRyREoteins. The
blnd\mg\va\AwukteseAQoAévww;AKthcermA&ntA@aeﬁ\mwK;s so effi-

ciefC UG GBS 5 SRS, A5STINES, under o

c a%*é%mw/?ﬂkdlt\eovswwefReevsmWARatm%RWAKdlng to the
prest‘éhﬁ/SRNFé(AK;oACa\l‘SR%fl/&fé—l\l SRNYEAKgn & WM& ect to the

o Bl U S M B s i

lnglﬂﬁrévé@pmwﬁﬁﬁﬁﬁl§ﬁflanqapﬂbrvlim@s F§°) hers i Stmetants, and
NPOEue 40 Nedgrdaimal rRaet Yyl ahiaer apdaGrtepy na%nd I%cl)r}]ic%kilaotroplc

cﬁ%SJ nation) . It is a speC|f|c feature of the af
CONGH;¥93S according to thepresent invention that it

speC|f|caIIy binds to autoprotease Npro of pestivirus
Npr of u |on rot eins
Acc{é%rgfocgo% q: n&%@% s ? e present” H%Iésr‘laiages to a
methad ef‘f’if éféﬁﬂltiﬁa ifiee nygr Glfelaf}spm‘eeus;uéhfbyl al sla.hohdstarting

prepﬁ’hﬁiﬁfld‘r@)’lcﬁﬁ@fé@ﬂl %a‘i@ncﬂiﬂdt‘é‘ﬁl iIershPbeeeliNGith an affinity
ces cco gg 0 the resent inyention are
i 3@&1

matrslp}%c‘?(f?glé 9§94 THMeshREENEEOR hETEEI Fhfivdgepic con-
ditizgnmds tWeenéhynsaydl lpgm:damo kalddsw e ebfidcment il rohd Ngeparated

fron@fsa?il-a qm'@ﬂs&%‘%}%fplp%f Miyus (N pro ) or

Npr o- mut usion proteins both, under
chaot ropi ¢ and non-chaotropic conditions . Accoding to

The atl@hhgr “&&I@@{dft,rob'ée’ p(cﬁﬁc%ﬁ RNt | BAAT el E rlop e (dlsorder—

ma 0106301 D B 00L08, 0L e S AP, 0
112%bmgﬁm@dtwehyanpa‘bﬂ:ennsy amat memlacane €li njatert biey referred

to Eh@seﬁépéﬂéﬁf‘iyorbm EﬁgomaF ErEOn gitiy %trcl,sf:g ro?f,y or de-

said protein binds to sal and separate _
creaging |#%;%H%C%%‘éﬂhgtlﬁ?eééraﬁeﬁmqh@ft &@@ffer. Such properties

may \l@tsy‘rocﬂdép@@del(l’ordﬁr tﬁakeli):caﬁh@t ﬁﬁé@“@i&%hod of determination
aIIn 1@not d ,sol ute

oF )&?éa |ze {Lgﬁ le atrdehedei 08 Sltﬁrr&a&lﬁ§ term used
for dﬁmﬁm@m@mess E@pepenﬁeyowf ealedao dahetbppahent! peen found

to ERMPhMtHILPLORBE! Al NG RAS I s USF high salt contents
(which destroy the natural hydrogen bonded network of water) in
osmotically stressed cells. Both the extent and strength of hy-
drogen bonding may be changed independently by the solute but
either of these may be, and has been, used as measures of order
making. It is, however, the effects on the extent of quality hy-
drogen bonding that is of overriding importance. The ordering
effects of kosmotropes may be confused by their diffusional ro-
tation, which creates more extensive disorganized junction zones
of greater disorder with the surrounding bulk water than less
hydrated chaotropes. Most kosmotropes do not cause a large scale
net structuring in water.

Tonic kosmotropes (or: “antichaotropes” to distinguish them from



creasing respectively, the structuring of water. Such

properties may vary dependent on the circunstances,
woreitbo9s§ determ nation or the sol vati on shel PCY/8Y2006/000167

investigated. An alternativejjermused for kosnotrope

is "conpensatory solute" as they have been found to

non—‘i@ﬁﬁﬁ@ﬂ@éﬁncﬁ@foﬁé@ dahef.et oms QE:EQ%E& Qflﬂﬁémarﬁﬂﬁ from non-
co tentqﬂ%mhlch estrogﬁ%he nat yr dr gn g q

S istorSs LR Ea e A e BRd g ized ar-

ranqdmenbdeﬂﬁ aimel sUmenghulnbIwat&mgmul@ouﬁemg BGayebelly, ionic

beha%%'}gegmfi’fgf@fgdgﬂ%l yH%ﬁ/ éf%é:gljté%?lggt %Jatﬁgeer Qincal}l charged

measur es of

1ionsppkiifg: J{qw ichangedensithe (ef GecBSNon H4ROsext BHP4 of HCOs, I7,
C17, qQURDLt,Y mm4ﬂ; og@@* bongi,ng ey .d's AfguevadiindiuRg and (CHa) N*

ce. rderln ef of kos tro
(cet RS SHipornory’ drerng 8&5&&% 3P R CRCeraNEogns with
watannthandwatﬂmewdtbongaﬂ&fe@qdnmhm$nlzbﬂsﬁeningréatéle in the
hydrIR dghonihly the syirou osrmtro estvg)et Aan la%%s chaotropes

hydr at ed. chaot r opes, Most not’ caus
WherleérsgeS‘g%JaJreolafetm‘é%\?hl%%ldr?h@rgﬁd\/vdt%sr | $hFke high “charge den-

31ty]§osami r}QﬂﬁtﬁoKLlefe a(éjghagofﬁpeg"pog%j dm@mngh them Na*, u*,
- Lr Ooni ¢ shotropes) shou
o™ gh B BB vy SYOR Ot G- RO%nbt BbEseChRe R AE] pgter mole-

Culaﬁuihﬁme@@é@rawdtMN¥ﬂ$qbﬁ andr digereintre ofapdiele of breaking
wate%u-rvfa@é'id' hy\@(%-lof Rl esthlensl @l Yori %r&l@ehéﬂéf’éed cha-

parallels nei st er serles Large singly ch arge
otropdts 1ofis RUOW EHrYe dewsi Lylpa. §°rS€th1°H§P®H1 JHsefer than

1.78A HE® 3anidns. CrhusNEBe" h)thfbg*en Qsdnd ity béﬂ:ﬁéaﬁ}water mole-

cule(sgha% {fu)Pé uglfo ggl (%B‘Zﬁ"g“lgr}n%tdlg th%t n| ug} nl.b kosmo-—

ex eractions Wth
tropgist rthatnséwm@ophm%mm%rfBeiLnéorf:mgettht ﬁ@nclusmn, a Ra-

man NBEEQGIsNA ng- @iyt Be W H\@E@rﬁaed 8tPucture of wa-

chaot s smal |l _or ti y char e |ons
ter Gitng Sfﬁﬁec#%el&é?edehogmj AL g djcages shat the
total HRO®EE oﬂ\/@uecﬁaﬁ+hydirdrgehlabpnl:}ling0ﬂnaméabl@@4271th increas-

ing )ngkH téf’zge st 5 898h I#H eg@&?%ogﬁ WDbh DV\@t gfm%{; sﬁ%kﬂe%ydrogen

an wat er mnt itse and erefore ca
bondbrmmrﬁjmﬁeﬁﬂan v evndy dhegen Nednids mrmegia*amngoﬁlower with

resp¥dtgltp GG iGRAMIAP] CTt is not unreasonable that a solute
may strengthen some of the hydrogen bonds surrounding it (struc-
ture making; e.g. kosmotropic cations will strengthen the hydro-
gen bonds donated by the inner shell water molecules) whilst at
the same time breaking some other hydrogen bonds (structure
breaker; e.g. kosmotropic cations will weaken the hydrogen bonds
accepted by the inner shell water molecules). Other factors be-
ing equal, water molecules are held more strongly by molecules
with a net charge than by molecules with no net charge; as shown
by the difference between zwitterionic and cationic amino acids.

Weakly hydrated ions (chaotropes, K%', Rb*, Cs*, Br”, I, guanidin-
ium*) may be “pushed” onto weakly hydrated surfaces by strong wa-
ter-water interactions with the transition from strong ionic hy-
dration to weak ionic hydration occurring where the strength of
the ion-water hydration approximately equals the strength of wa-
ter-water interactions in bulk solution (with Na* being border-



ions are greater than 1.0 6A for cations and greater

than 1. 78A for anions. Thus the hydrogen bondi ng
whedsaerrssvat er nol e cules is nore broken in thBCT/AT2006/000167

i medi ate vicinity of ionic kgspo tropes than ionic

chaotropes. Reinforcing this conclusion, a Ra nman

llnép@ﬁt [OS€ OBk €0 q%;gﬁdéf bhe hydr Q&%ngbOBQEQeﬂ&H%t W the weak

hal i d ~,” d
s1aq) BahEEof A b ot Envefes oPra ituinhyaFagen cnaotzopes

( gudyointii nigam nandammylalmaltrecrm)l nghoﬂmt(heaJrzev@flpl pdor hydra-
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ciod £ S0 DR0 L ahatysl AN OO9S0 0 ot gy sncer
act Wiy §§ﬁeﬁrqt@%nnc?%mgt%@12ethﬁt Wgeror In contract to the

kosnbteRsahabt Retbat sa 15@ltute é’@ghﬁﬂlrcﬁs{‘rgi h@ﬂf§8£‘§n@5 tb'é@:ween the

0gen bonds, surr o undi n uc tur

oron R o oL et § ona TV PPLdeF eRLEREHOPRE. Fiyr §Cgaie 1o charge
den@dndsaﬁ:ldﬁm ethbimernt.ne i nner shell water nol ecul es)

whil st at the same tine breaki ng sone other hydrogen

bondsﬁéstructure breaker; e.g. kosnotropic cations
Optifun  GéakdhlerE1APArOgeR1pdAEE Cadeatr@rPylediele nier salt re-
quirsdel la watiert urel eetfl es) koShberopast side vt qual ,chaotropic
er nolecules are held nore strongly by nol ecul es
‘h a net charge than by nol ecul es with no net
charge as shown by the difference between

ChaAWdge | @Bégkaa@waatﬂw ﬁya%ggnasméed%%%%% datedier, so
I ans (chaot r ope K+ guani di ni umt)

a1 1qpP e ARl CbhE b WRART ¥ HREATE sTAIGReES BpO Shdouraging
protstimongxzens Bon waher denagnacitiens VKdichthJ.Go;Bé@natrtel Mtabilizing
solJtre%m éfliQHg nQ:'}je s@y ?r?éﬂt ' e&o <% e : %%Q:N;(t *{}"1{ aglsor%)olyhydrlc

occurring wher e eng
alcQ?fdﬁhtlGﬁeéﬁépéﬁvnaté%?eébméa@lnﬁe &t@&&@ﬁk1cﬁlwwnne betaine,

ectd:.@fe',Wa lellﬁ%eré‘;@cﬁ' th%ldhéoub%h%(il UEWP@téMBHsB\b whereas cha-
order | E%Oﬂ t he stron de and " be

ng
Otrﬁ&ﬁ%kﬁ???ﬁ?oﬂe? T WBYRTSPEE) P nﬁéﬁﬂnn@%ﬁ??%%kﬂ?oﬁhe order of
Wat&ﬂdﬂﬂﬁﬁrﬁﬂﬁlmg)1ﬁﬁxwmffmcehaenst@ne&ndgdéﬁtdhﬂ&d@ﬂﬂ@jmacromo—

1ec&1%!100¥69%€u;58§5)<§&19¥v Lhei ﬁu%ﬁ%&%ﬂ?ﬁ%ﬁ hydrg ?I and urea at

porting the suggestion t ref eren
high n?%PC%EFr%H‘Hn?he Beseditn V@¥hehalsha$1h<t>%@ Wénaetr Urﬁa weakens

botmomdﬁﬁgeﬁobbhalhgs@{d 0ﬁ§§rof3ﬂ85@c' S.Ld‘detrtalcﬁzlons but glucose
n|f|c nt di.fference between ertie

i C
et B hi BRETERAEF apee G T00 1A% BRAPGELAgs (§nus, when
ureaofmtt)heClﬁbeﬁeareQOlwmmtﬁaa:blbpizmabhyohyblmalt@gi cahbout 6 - 8
mo1eRGIATY el &, D Sﬁgé ﬁfdﬁogéﬁ(tﬂéﬁdgf t8 itself and the

kOSI’TthOpI C _ani on Wlt
protein (significantly 1nvolv1ng the peptide links) in the ab-

catl

sence of sufficient water, so becoming more hydrophobic and
hence more able to interact with further sites on the protein,
leading to localized dehydration-led denaturation. Guanidinium
is a planar ion that may form weak hydrogen bonds around its
edge but may establish strongly-held hydrogen-bonded ion pairs
to protein carboxylates, similar to commonly found quaternary
structural arginine-carboxylate “salt” links. Also, guanidinium
possesses rather hydrophobic surfaces that may interact with
similar protein surfaces to enable protein denaturation. Both
denaturants may cause protein swelling and destructuring by
sliding between hydrophobic sites and consequently dragging in
hydrogen-bound water to complete the denaturation.



cation. Chaotropes break down the hydrogen-bonded
network of water, so allow ng nacronol ecul es nore
w@reoaataesal freedom and encouragi ng protei n exeeEnairze/000167
and denaturation. Kosnotropeg3are stabilizing solutes
whi ch increase the order of water (such as pol yhydric
al cohol's, trehal ose, trimethylam ne N oxide, glycine
f-a e,n,gctaine. roI and varj ous_ot her
Gené%g#%erlggs)o e éﬁ%ﬂ%ﬁ?s&%ﬁ%ﬁﬁ%?%egﬁeﬁ solute is de-
thy‘cﬁ%gﬁﬁobortdlmgphﬁéw@hsmiéh heropeetiof wdtergter, often at

necéélﬁaflelalsj NGilgs sUhERRErEENSHON '?1'?‘9 dashafl | 1% NBhe  degree of
cronol ecular structures (such as guanidinium

Writte BRY BPed o¥rchi gﬁﬁvrco??&aém%m%yyg NMBcedt vibrational
spedmmded’tqsy.Sthtéhxat-suai}e:aljl\eﬂ:k@nsomﬁtbsh)(ﬂﬁo@g@mrb@@@l Ndncrease

r e S Iuco act s, as .
the iéolgcgl%/rocgghﬁ 4 £o Qltl }591?%11 g é)?%&lég Eﬁﬁ.hgrot% ﬁnd o spin-
lattygs l?ml@e@%@n at@ne@)sswhﬁaﬁa@pthﬁalﬁw ehemited EaB6Gt may in-

creaﬁse Bs Bk £5g VAL ke BehHoNRE B Uée%) Whea ZQMQ:rt%Q%%nQQ:n%smotrope,
g itself and the protein {significantly  involving the

ATy o Ble. b e s UFPPHIeAt TRt eRges e bonding
e.g bed:d:m n@or.’tyhg'dhtyxzhyoplkobmotanﬂel;lentEel‘mlesabl e T¥ehalose shows

bOtl’i oca ?géa%gﬁ gr atC{Pl(;%nEan%Iea&e ena hﬁ%&)rgéf ati(gr?d{:ﬂget oas to a

lessem| efernt oqﬂmﬁathﬁaprp§ﬁﬁrnm@atabh9drz@gedNﬁ@hn%mar olpedeas NaCl
only tﬁl@ﬁ@eabﬂbdﬁ@tl@% ak i slerstdonoslyt el 8nd the protein desta-

dr o bo ion pairs to protein carboxy at es,
o1 153K B oSBERRoT, Totker toarhr rerproRridt: Jrafe and a reduc-
tlomuxprwmmmtaaboxyiﬁte Vshikatibnaks spAcsepsguppi dagi make use of
the RROSASKES, éy?/%@anlp%&o%ﬁa%s 1hat dBhfination), which
%n ds to en

Interact wt ar protein surfac

shiffist Ewaaéﬁathmronwa‘e%%ﬁn%hat §FPaftle Ineje tiugeer) when hy-

drodarotieidtsvwdd idtgrangbelest ruct uring by sliding between
hydr ophobi ¢ sites and consequently dragging in
hydr ogen- bound water to conplete the
One dehatheamost. Canmrdlant thesrasnmeopis/ thaonoopireducing sugar

o, a-RAdHA e 2 Bl Uheul s 98 Areddd ned fLeryt %aﬁy§£§ﬁgﬁlose has a

bul k properties of water, often at necessar
muchy t PREFHA. STRECEHARgE AR (e derfieelng §‘tl%|€’?urfiﬁe to its
lackmayf hmffa)tmldati@ﬂi exanphe, otihehg ciMRodr nonpiriduenialy disaccha-

sp SCOPY,, Pr.ot ei ilizin solutes
rlde esq.ltd'rose O &L %I%k]( %3 arhyrd.rnoqgen bondi ng

nntrodes S ncr ease the ext ént _
(redu0|ng the proton and 170 splnlattice rel axation

Accdddi®lyheneascdie NMasoesheal c8hhitiBRY”1 Ras to be regarded
individually on the nature of the liquid starting preparation
(which may e.g. be a solution, a suspension, an emulsion, a two-
or three phase liquid system, etc.), especially - in prepara-
tions containing more than one phase - on the aqueous phase of
the preparation. Preferred chaotropic conditions according to
the present invention are those which correspond to an urea con-
centration of 1 to 7 M, especially from 2 to 6 M (preferably in
a buffered salt solution, such as 8.0g NaCl, 0.2g KC1, 1.44g
NapHPO4, 0.24g KH2PO4 ad 1000 ml with A. dest., pH 7.4 with HC1).
Correspondance of chaotropic conditions (as well as reduction of
chaotropicity (“lower” or “less” chaotropic conditions”)) may be
easily determined by the methods mentioned above as well as by
applying the teachings of the Hofmeister series. Addition of



crease (show ng weaker bonding e.g. the zwitterionic
kosnotrope, trinethylam ne N-oxide) or decrease

W@ s0vean39g8 st r onger bondi ng e. g. the pol yhydr oxpCT/AT2006/000167
kosnotrope, trehal ose). Trehalose shows both a
reduction in chemcal shift and relaxation tinme, as to

varfolLSs@bs@xiedd dpesnbhe dnatiein Stabid igete (Wbé,s%ecked in
. Whereas NaC only shows a reduction,in chemcal shift

indig Uc"ﬁe Protes n ﬁ%st%fiﬁirzeFOKsmoé’Héﬁs St addnding /non-
aggraegaxiatg orotditei ams dorethidingn iFvrchemmsle Shthé. use of re-

\i ' 0 ke us f _the near-I1R
O AL SRSEL0REORK TR B U SL "SR A pmoun of
0.0%hicpt £G4 oWhr dsl toimydir adetval endPBRT| s el drecigaMishufibér )to 10 mM
DTT Whedrble8hogeN honds ere SidARAeh ShedekekBen®Sinay, as de-

I rtant_ kosnptropes is the nqn-reduci ng sugar ,
Scrjdo,r%)t %o L AL d e hacg?‘%%%gtﬁt hat the starting

pregamhdlase has a nmuch nore static structure than the

reduci ng sugars, due to its lack of nutarotation, or

t he other common non-reduci ng di saccharide, sucrose,
Preffiraltly i tidhe aexoein pornd EPnghepmasrdrnglisy funtderemnocessed

whil€hBeingpibowendbhi @as'd hasttdx besuedartdetther processing may

i ndi.vwidually on the natyre,of the |iquid startin
predghab i Pon (WRITH iy €551 VBB SALLPR | GRTDLexation, degrada-
tionsugﬁ@nsjo©$pami@thsK¢n,taetwmaﬁekhﬁe@ phasenl| pguitéin with an
aut O LMt &L Cm))ie%?ﬁecéﬂégyxb%té&yéfQ? ﬁ’hti'sonfurth%ﬁagg:ocessing

r
contal nin nor.e an one phnase - oOn t he agqueous, )
may oPr?ﬁ%rfsngbaraéﬁOorPe Pefeiedd QpaotPreprc «PHHitiors which are

lessaceloddingpi® thenphesete i sventief ﬂé@fek?@§€ g@b@nly, optimum
.Qr.r espopd toQ.an _urea .con centration o to :
conRBRE PR e | PuREs BRI PEPERRB P!t ks Aef elfependant on
the saptisenurcoditieols atoB. CjeNadocedsigoKCieadt Yy itself bal-
ancd¥2REA, h249KH2PQYrad Q0 g Wit haf%inij@ft of Pthe protein
7,4 mngr HQ),. .Correspondance ‘of chaotropi.c ‘conditions
bound, & qudihe 2 T o dRadtio R iGNt Ilowend or
"l ess" chaotropic conditions") ) may be easily I
d e b h 0 [ bove_as_ we as . .
For OB e TR YL B e 0 300 (B B8 B Frototn 1o
soluldd t¥ofmof Vaei ouetedbsthametoi het Isd udear tagrin | Gupd the car-

rie@te 1 0i bepeheched 48 hneivhidHabreased IBmPhdehiniOan autopro-
ceolfiy 45. 91 LIYT D pd, nalnonegarcont g condrtong ol T ol
protstigul dabe offt i thsedutsd ccorpesipain. t thas atamunbeofddhéd5in many
waystrﬁ(\)/lﬁp ﬂ},[g\/l éjég@' OF hé eHJQ!’LSn( BIQ:eiﬁSQ.eL%halalny a%‘t%cta%a:!lgztic moi-
ety, the elution is performed by the autoproteolytic reaction.
In this case, the autoprotease moiety stays at the affinity ma-
trix. In other cases, the protein bound to the matrix or said
processed protein is kept at the matrix, preferably even when
an elution buffer with a lower chaotropicity as the liquid
starting preparation is applied. Preferably, at least the auto-
proteolytic part of the fusion protein is maintained bound at
the matrix.

In other cases, the protein can be kept on the affinity matrix
and used as an immobilisate, e.g. for providing immobilised en-
zymes. Due to the non-covalent, but nevertheless strong, binding
of the protein to the solid surface, the immobilised enzyme is



DIT. Furthernore, also the addition of detergents nay,
as de scribed above, influence the chaotropicity of

W0 bwea13esg i ng preparation. Preferably, the proP&i/AT2006/000167
bound to the matrix is furtheg processed while being
bound on said matrix. Such further processing may

usabmeefief[ abhyuberaatheiBsadssied | vakpeat hony Wfpﬂ)ﬁc)ﬂﬁidimg (enzy-

rada tion, etc. eC|aJI In _the case_of
matACadign prBretHENFEh AR alVEE SRS of §f | Che immobilised
protauhohaatemhwmaslcThnxlwumuher processi ng may
preferably al so be carried out under conditions which
are |less chaotropic than in the starting material. .
Accoggdanl yto opt | eoret ieghedigienthedl fthet HeFesent invention,

the @fx@t%?i&}i N 4 ewét@f@la@@@@daa&omﬁlﬁaﬁt Opbngpaptlde which com-
condi ti on rLocessi n reaﬁtion its

f th
o1 SR 6H wAPROPRE RELdE L6 RELRho ol Sl FPREEY GlHeting of
protprot eifn bowskedsto wihechf fsnatigoprbterlybichélyf Lileatvpble under

non—chgaRdop ﬂy'&Hﬁﬁﬂﬁ&éﬂbtggbggfgjéﬁ%%ﬁ%g.é5¥§ﬂfb moiety, espe-

processed protein in soluble form the protein has to
ClalBé eﬁHFéHnad%¥%t?¥%ﬁntWﬂ??ﬁﬂn-rFQF o?ut°P¥OE?%%VHé8 é@DletY is
autoprbtteiage PGP ebl oo iwings anNa’iﬂ’t) Op:mt @Bty hiue aplst, and NPFO-

and a target protein _par e targ .
rus i ErdBhaT BiBkReDelE 45 afbruBReh B Sfhagg, genavuring

Condlﬁl@@ﬁy ways. In the case of a fusion protein with an
autocatal ytic noi ety, the elution is perforned by the
autoproteolytic reaction. In fhis case

Accoxdipgy otease ﬁﬁ?é?ﬁr?fiay%”%?d%fh%“%fﬂ |F§}en§‘tPF>?0elsﬁ as de-
scribkleramases, thdefpsabeai pdiogagtticd heonmptides on serdvative of

an ﬂﬁﬁﬁ$?§?g$§gwﬁﬁ% fscﬁff; Qﬂe£%§nnEﬁréédle SReE%b%%e replace-

en an el utlon er w ower cC aotropl Cltg
mentgsof hatl | ke et so@met | ayspeepar sesgilues appldesgribed above, at

1easEr ebgtalaki At alngast dBedauteyipn@t eokytidpoRaddd obyt hgn acidic
f usi gn proteln i s mai ntained bound at the matrix. In

aming el 2&6IUee protein can be kept on the affinity
matri x and used as an immobilisate, e.g. for providing

Furth@pkt%}# &fjel?& ZXgE%'lb e tt,<9 gh%le{wlqr%ractq\(%! ot aHUtautoprotease

never ess stron i ndi ng of protein to
|%F3%‘O'rf‘&]é%re%ﬁelpmﬁ§i§i34tll§@d tehZihe ¥@ra%%¢@enh of at least

one idyhisdingl rproeasses aéﬁegwéaya@)bv@rowhmmermore, at least
one (EP2YTEC £l SRt MLbCAL LA, Active ueragey 41, tREc, was,
R53, Gb54, R57, L1143, K145 and R150. A preferred example is a
derivative wherein the following amino acids are exchanged: ar-
ginine (R) 53 with glutamic acid (E), glycine (G) 54 with aspar-
tic acid (D), arginine (R) 57 with glutamic acid (E), and leu-
cine (L) 143 with glutamine (Q).

Thus in another aspect the present invention relates with fur-
ther preference to a process as described above, wherein the fu-
sion polypeptide comprises a derivative of an autoprotease NP*°
of CSFV, wherein in addition to the replacement of at least one
cysteine residue as described above, 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).



According to a preferred enbodi nent of the present
invention, the protein is a heterol ogous reconbi nant
w@iogperss de whi ch com prises an aut opr ot eol yt PCT/AD2006/400167
and a noiety consisting of_ajprotein of interest which
is autoproteolytically cleavabl e under non-chaotropic
In &08€héF 0BT eRYrsald AHRAMMROl ¥ i 6nBDIIseBSPENGEREIdN a de-
. _fusion proteins wherein th r@utoproteolytlc,nmettxl|s ]
TIVaLiEprot et NprPoTt st Vi rust (RPEVo Spmprises the following
amirNpragzirutssguencand Npr of usi on protei ns expressed as
i ncl usi on bodi es under denaturing conditions .
According to a preferred enbodi nent of the a process
SEQ dd & stri bed above, the fusion pol ypeptide conprises

(1) -MEdevH reatrivier SO KV A EER Y@ TR TINRING S v RIS 1. M I dE DD T ETTT.

rou AL R I RS TR S Al SR v orvrcs
DGR NG Y/ FAFA G T 4 Qb KRS PORTEL KWL RN Ne Ry iys Gan( 1 )di ¢
am no acid residue. Further preference is given to a

derivative of an autoprotease Npro of CSFV, wherein_in
Thus; g t PBRTRETL REPEEH ddtheptesenat hasst iome a4aq eFpdates to a

prodeds due assdespetbadorbovesndnyitthefi®r eus@bnl @@3kypeReide com-
of the follomnqg $g1no aci.ds are exc ged;
5 1

. KL b, ,
ori Y @ ST R VRS0 1942 RPAE EATSRICO. B proFYr PAing a se-
quergcargsi@idirg der iSES ie NéheéY.ei n the fol | owi ng am no
aci ds are exchanged: arginine (R) 53 with glutamc
acid (E). , glycine (G 54 wth aspartic acid &D) , _
In 3655 HNNTR) 257G t Fhgl BYaffetadngepEion grdates dione deriva-
tive( l9f 143 whidtugh Lt pnddeutfIng NFASoFNaamelshariasReClwvhich shows
ur_ther greferen

. ..pr ese Lhvention relates w.t.h f e
in JQRLAIGECRe L REeRReRC AU Crtn, Fhelt ReBFBRT b1 ur-
thep@njpepiddescbtprises aasecormptied bbb Fheamadpretldaseccurring

nPze Ner g ok sESEYrywherein in addition to the replacenment
of at |east one cysteine residue as descri bed above,

the follow ng am no acids are exchanged: arginine (R
Soluhd Mittyh igl Wesmdramiacidd a(sE)des ipeidnaddge 54 with
aspartic acid (D) , arginine (R) 57 with glutam c acid

(E? , .and leucine (L) 143 with glutamne (Q .In .
Acc TREYY pilg epredebrbbaivABhLobf reRatgsesentai Aesavhbave of an

autd@ﬂBtééééH$?9 ?ElFﬁ@%ﬁ“ﬁﬁéﬁ%ﬁ@ﬁ?éﬂp%@dﬁtfgﬁako the replace-
ce:

mentcogPrlascesleagt %neowc{/]gtg{nngo rae%lidusequgn described above, at

least one hydrophobic amino acid residue is replaced by a hydro-

philic residue.

Thus in another aspect the present invention also relates to a
process as described above, wherein the fusion polypeptide com-
prises a derivative of an autoprotease NP® of CSFV, wherein in
addition to the replacement of at least one cysteine residue as
described above, at least one hydrophobic amino acid residue is
replaced by a hydrophilic residue.

Preferred within the present invention is a derivative of an
autoprotease NF*® 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 replaced: V24,
A27, L32, G54, L75, Al09, V114, V121, L143, I155 and F158. A



SEQ ID NO 3 :
(1) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKL PHD

WORGHIRDI 838 L PCT/AT2006/000167
RDL PRKGDCRSGNHLGPVSG Y1 KPGRVYYQDYTGPVYHRAPL EFFDEAQFEEV
TKRI GRVTGS

pre %&@é—" SVEM| lLl%%ngé;EﬁRfMeQNﬁé@Mﬁ%% £d68dwing amino
us in an ec e _prese i nvention al so
219 S Re PR HoBY L dOSEr ol hbod bonhREr Al thRS, valine
(V) flusi,oni spdl eqpreipte el ) b Pprarse preergdra lvatiinee (@) 188 .
aut oprot ease Npro of CSFV having a se quence accordi ng

to SEQID NO 3 . In jet another aspect the present
ThuﬁrW%nPP@ﬁh?él@ﬁ@§QQJ%h%e?¥%%?@¢vénﬁﬁnth@nnéﬁéﬁﬁﬁﬁyPreferably

to @Cﬁ_‘dbééﬁg Rigr Qie(fﬁccﬁﬂ&ﬁtéb’d\}‘él&wl\i@té?fhSBHé\thBlon polypeptlde
ition to the reduce gregati on and EEE

comii a5 TP rdiRaded Col b PrEgPraboadtpard Tb PREV, wherein

in adiribdh ytoctber ineg lNgremenft aPest | Veasts. oSel alisktietiye residue

as h8s88iLH NgAAS d@ﬁ%“f@%‘io@ﬁ‘ﬁﬁe axﬁﬁ?@@wa%y € replaced by

present I nvention relates derivative 0

thr%ﬁﬂ%&ﬁot@@se Rgeaigre CSRV, %ﬂ%relﬁal}%@adﬁﬂtld@4bo tiigeleucine

(I )%@alaag gg@@%ypilaﬁlh'@awt ) OBE. cuﬁgeh@@ restHif @sde present in-
escribed abov east. one rQ o
vent S (T8 H s PERT St Bty A hUUr bEN 9k PBs: BUECPSREESFR W= of

CSEVanotdmar issgpedthe hféalp]r@smu dmivienta @i slesmeneleat es to a
process as descri bed above, wherein the fusion
pol eptlde comprises a derivative of an autoprotease

SEQ ﬂﬁ}ﬁ&bf ‘CSFV, wherein in addition to the repl acenent

(1) -ofETaNH HEIASK TO KD KBRS Vel B 6/ Y TEA GBS e P S/ EOSa T KA IPOMARGRGDIRTTL

RDLP?K% acedc"ﬁﬁ‘ a hydﬁgfp}ﬁ% 5’3@% ﬁ@é%FE}gTr?KRIGRVTGS

DGKhﬂﬂi%ME%ﬂﬁﬂIhhﬁhﬁﬁRQﬁPREﬁKﬂﬂﬁﬁﬂﬂNﬁthyﬂﬂC—dﬂ68
aut opr ot ease Npro of CSFV, wherein in addition to the
repl acenent of at egét one cysteine residue as

ThusyelSt 3 ¥ @bovEPFaF t RBFBFESERTI EB¥FNbABNOROFRePreferably re-
latd=nltowe ngranens as die st beplaoert, Mderd?, th82fusion poly-

pept%fé &gﬁ ﬂgg Vl&érl'}/;‘g}VeLHﬁs ar}v\gétgggo?%gge NP®® of CSFV

ferr exanple 1s a derrvativ ere
WW$&F%ﬁ%@%ﬁ%@%&ﬂ@%ﬁé%ﬁﬂ%&k@%%tmeomne(ﬂ
al anine (A) 109, valine (V) 114, isoleucine (1) 155

ver) Ml BA T P o) bl AR eNfr BREFBBEy LBSHCpPBoASs Sagierivative
of aesentbpdotbese, NRheref nCERE, f whkonipoliypeptdideion to the re-
placement of at least one cysteine residue as described above
the following amino acids have been exchanged: alanine (A) 109,
valine (V) 114, isoleucine (I) 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), and leucine (L) 143 with glutamine (Q).

Thus in another aspect the present invention relates even more
preferably to a process as described above, wherein the fusion
polypeptide comprises a derivative of an autoprotease NP*° of
CSEV, 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, wvaline (V) 114, isoleucine
(I) 155 and phenylalanine (F) 158 by threonine (T); arginine (R)



conprises a derivative of an autoprotease Npro of
CSFV, wherein in addition to the replacenent of at
WO e@sti1se cystei ne residue as descri bed abovePCT/A®2006/000167
following amno acids are r aced by threonine (T) :
al anine (A) 109, valine (V) 114, isoleucine (1)155 and

53 ‘P{‘ﬁ?y %lu%ghﬁ% ( %1&58(51 der#g\gélngm t?% n gbewﬁ_ﬁ-_ﬁs Q%%éfltlc acid

n nore prererre tive O an autoprote
D) , Ngr@ iefinesSHR)  cohpid st Heantiat | amd dig (Bhi nengclgucine (L) 143

w1thS%Q@Qﬁﬁ§neSﬁ@)|D NO 4 :
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CsFW) Bt i go SRS S RSHREE L SBRe St vent | on

rel ates even nore preferably to a process as descri bed
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s 57¥m% ﬁ glutam c ac?g ?E annd eudnﬁ?iﬁb 142 %ﬁt s e
PlaQ$dUﬂéﬁ@n§e€QPe (Mst preferably the derivative of an
aut opr ot ease NprO of CSFV according to the present
In éﬂ%@ﬁ%éogrgggE ée gﬂg%g(¥ﬂgm%9gseH£ invention relates to a
process for the production of heterologous proteins as described
above, wherein the fusion polypeptide comprises a derivative of
an autoprotease NP™® of CSFV having a sequence according to SEQ.
ID NO. 32, wherein in addition alanine (a) 28 is replaced with
glutamic acid (E), serine (S) 71 is replaced with phenylalanine

(F) and arginine (R) 150 is replaced with histidine (H).

Preferably in the process according to the present invention the
derivative of an autoprotease NP° of CSFV is used in fusion with
a protein that contains at least the three first amino acids of
proinsulin, more preferably with proinsulin, further more pref-
erably with human proinsulin, most preferably with recombinant
human proinsulin, for the production of proinsulin.



acid sequence: SEQ ID NO 5 :
(1) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKLPHD

WORGHRDI 38T L PCT/AT2006/000167
RDL PRKGDCRSGNHLGPVSA Y1 KPGPVYYQDYTGPVYHRAPLEFFDETQFEET
TKRI GRVTGS

DGKLYHIYVEVDGEILLKCAKRGWPRTLKWIRNTTNCPLMWTSC— (168)
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Preferably, the autoproteolytic moiety is selected from the
group consisting of

SEQ ID NO 1: (NF*©)

(L) MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRGDIRTTLR
DLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFEFDEAQFCEVTKRIGRVTGSD
GKLYHIYVCVDGCILLKLAKRGTPRTLKWIRNFTNCPLWVTSC~(168),

SEQ ID NO 2:

(1) MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRGDIRTTLR
DLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDEAQFEEVTKRIGRVTGSD
GKLYHIYVEVDGEILLKLAKRGTPRTLKWIRNFTNCPLWVTSC- (168),



protease Npro of CSFV according to the present
invention have in addition to the replacenent of at
WO emsti196® cysteine residue as described abovepCT/A®2006/000167
follow ng amno acids are e anged: argin ine (R 53
with glutamc acid (E) , giycine (G 54 with aspartic
SEQ apiHo(B} , arginine (R) 57 Mﬁth glutamc acid (E)
threonine (T) 109, 114, 155, 158 with serine (S) and
1)MEENHFEELYKTSK@BPWGVEEgVuDaAGReLEGNPSEVHBQ&EB@LBHDRNEDDIETTLR
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the present inven tion also under non-chaotopic

SEQ ¢onfpt yuen, the autoproteolytic part of the fusion
protein should be inactive or provided in uncl eavabl e
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to the target nol ecule part of the fusion protein -
SEQ mot nexhBi: biikranTautapeghedl ytic activity when bound to

the affinity matrix according to the present in

(1) MEERNHFeNT YKEYEOKROLVRREYK DIAGRONECNPERNE POBYS KOIPAORGEIDDIETTLR
ale al so rererre

DLPRKnggﬁpg%ggpy§ngIgﬁgpggprYTﬁpg#gpggpyFFpﬁgQFEETTKRIGRVTGsD
GKLyﬁm&QEvgbgqszoﬁxﬁ@m@kmLk@T&ﬁb@@t@@ww@@@Lth%sgroup

consisting of SEQIDNO1 : (N pro)
SEQ Qb)NEL@HFELLYKTSKQKPVGMEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDR
GRGDI RTTLR

(1)M@EBBﬁﬁ@@@ﬁ@@ﬁéﬁ@V@Gﬁﬁb&@@@%ﬁﬁ@@f@@@ﬂﬁﬂﬁé@%EER@@%@@@@%EIETTLR

DLPRé@PQﬁﬁQW@@@é@ﬁEEKEKRﬁé?ﬁﬁ@@%@ﬁﬁM#ﬂﬁéﬁ@ﬁ#ﬁ@@TQFE&?FKRIGRVTGSD

GKLYREQUERDN@T2 1 KOAKRGTPRTLKWTRNSTNCPLWVTSC— (168)
(1)NELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHP TLKLPHDR

sEQ EBGRLRTILR
DLPRKGDCRSGNHLGPVSG YI KPGPVYYQDYTGPVYHRAPL EFFDEAQFEEVT

(1) MﬁBNﬁ@MI@@@TSKQKPVGVEEPVYDTEGRPLFGTPSEVHPQSTLKLPHDRGEDDIETTLR
GKLYHI YVEVDGEI LLKLAKRGTPRTLKW RNFTNCPLW/TSC- (168
DLPRKGPORF GBHYOPY SGIY IKPGPVY YODYTGPVYHRAPLEFFDETQFEETTKRIGRVIGSD

GKLYﬁ%kNEbHHEEEEXgK%K@%BM@M%ﬁﬁ%ﬁ@%&@@&h&@@%sﬁ%%%QSTLKLPHDR
GEDDI ETTLR DLPRKGDCRSGNHLGPVSG

sEg YPKBGEPVYYQDYTGPVYHRAPLEFFDEAQ FEEVTKRI GRVTGSD
GKLYH! YVEVDGEI LLKQAKRGTPRTLKW RNFTNCPLW/TSC- (168) SEQ

(1) MERNNPES. LYK T SKQKPVGVEEPVY DTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIETTLR
DLPRKGDCRSGNHLGPVSGIYIKPGPVYYODYTGPVYHRAPLEFFDESQFEESTKRIGRVTGSD
GKLYHIYVEVDGEILLKSAKRGTPRTLKWSRNSTNCPLWVTSC- (168) and

SEQ ID 9:

(1) MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGTPSEVHPQSTLKLPHDRGRGDIRTTLR
DLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDEAQFCEVTKRIGRVTGSD
GKLYHIYVCVDGCILLKLAKRGTPRTLKWIRNSTNCPLWVTSC-(168) .

A lot of proteins show a high tendency to aggregate wunder
physiological conditions or their inherent biological activity
is aggregation such as postulated for the prion proteins or amy-
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Anot her class of proteins the nenbrane proteins are

associated with the so-called nenbrane bil ayer.
w@eowbogiostl nmenbranes fulfil vital functions aBCT/AT2006/000167
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Membrane proteins (Transmembrane proteins (integral proteins)):

Beta-barrel membrane proteins occur in the outer membranes of
Gram-negative bacteria, mitochondria and chloroplasts. The mem-
brane-spanning sequences of f-barrel membrane proteins are less
hydrophobic than those of o-helical membrane proteins, which is
probably the main reason why completely different folding and
membrane assembly pathways have evolved for these two classes of
membrane proteins. Some f-barrel membrane proteins can be spon-
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According to a preferred embodiment of the present invention,
the present method is used for the preparation of a heterologous
polypeptide, which comprises performing binding to the affinity
matrix according to the present invention. Preferably, such a
process further comprises the purification of said polypeptide.

In a preferred embodiment of the present invention, a method for
affinity binding of a heterologous polypeptide of interest is
provided, wherein said polypeptide 1is expressed as fusion poly-
peptide of the pestiviral autoprotease NP*° or of derivatives
thereof, and wherein said fusion polypeptide is contacted under
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For example, a protein with high tendency to aggregation is
fused to NP or an NP*°-mutant and then the fusion protein is pu-
rified or a raw extract is provided from the expression under
chaotropic conditions and is incubated with a surface covered
(immobilized) with an affinity ligand according to the present
invention. Then the chaotropic conditions are subsequently re-
placed by conditions which are suited for the further reaction
process or analyses, e.dg.:

A. The chaotropic conditions are replaced by a physiological
buffer and then an immunological reaction is performed using an
antibody or antibody fragment directed to a certain domain of
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to the column so that the following steps are conducted in a pu-
rified system.

Binding of the fusion polypeptide is established under cha-
otropic, inactivating conditions. In order to induce refolding,
conditions are changed to kosmotropic.

In a preferred embodiment the step of refolding of the fusion
polypeptide is performed by the change from chaotropic to kosmo-
tropic conditions via buffer exchange.

Buffers can be alternatively gradually or instantaneously
changed to kosmotropic conditions. In one preferred embodiment
of the present invention the exchange of chaotropic buffer with
kosmotropic buffer is conducted instantaneously, by application
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as uncleaved fusion polypeptide is eluted by conventional means,
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ate the chromatography material. For regeneration the packed bed
is washed with a buffer that strips the autoprotease from the
adsorbent. These buffers comprise either acidic or alkaline so-
lutions or organic solvents. After re-equilibration with start-
ing buffer/chaotropic buffer the packed bed is ready for the

next cycle.

On the other hand, fusion proteins can be provided which upon
correct refolding remain autocatalytically inactive, e.g. by a
suitable linker between autoproteolytic part and the target pro-

tein part of the fusion protein or by an inactivated mutant,
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cally interesting molecules.

When necessary, because the cleavage rate might not be as high
as desired, uncleaved fusion polypeptide that is washed off the
column during the regeneration step can be re-fed into another
circle of the chromatography process according to the present
invention.

The liberated polypeptide of interest can be obtained optionally
via choice of the respective buffers either in a partially or in
a completely refolded state. Within the scope of the present in-
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binding, especially for binding of autoprotease NP*® of pestivirus
(NP*°) or NF*°-mutants, and NP*°fusion proteins.

Another aspect of the present invention relates to the affinity
ligands or affinity matrices for binding of autoprotease NP™ of
pestivirus (NP*°) or NP*°-mutants, and NP°fusion proteins ex-
pressed as inclusion bodies under denaturing conditions, pref-
erably the ligands as generally defined above under a) and b),
especially the specific embodiments of these oligopeptides
listed above; or affinity matrices for binding of autoprotease
NP*® of pestivirus (NP*®) or NP™-mutants, and NP™fusion proteins
expressed as inclusion bodies under denaturing conditions, pref-
erably the matrices as generally defined herein.
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EXAVMPLES : Exanple 1 - Affinity chromatography 1.1.1
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SOllélggggg ﬁ%péi&%S% gg%%39§|99?e% ﬂ%%ﬂdégngﬁ Q§eQ3bﬁ peptide

are
synthe31zer (Applied Biosystems, Vienna, Austria) with 1-
hydroxy-1H-benzotriazol/N,N’~dicyclohexylcarbodiimide

(HOBt/DCC) -activation of Fmoc-protected amino acids (Bachem,

Bubendorf, Switzerland). Peptides are synthesized on a 4-
hydroxymethyl-phenoxymethyl-copolystyrene-1% divinylbenzene

resin (HMP resin, Wang resin). Protecting groups for side chains
are tert-butyl (t-Bu) for tyrosine, serine and threonine, OtBu
for glutamic acid and aspartic acid, tert-butoxycarbonyl (Boc)
for 1lysine and tryptophane and trityl (Trt) for cystein, his-
tidine, asparagine and glutamine. For the coupling of the first
amino acid 4-dimethylaminopyridine (DMAP) 1is used as a catalyst.
After coupling of the first amino acid, a capping step is accom-
plished by using benzoic anhydride. Deprotection of the Fmoc
group is performed with 20% piperidin. Side chain deprotection
and cleavage from the resin are carried out by reaction with a
cleavage mixture containing 95% triflourocacetic acid (TFA), 2.5
$ water and 2.5 % triisopropylsilane (TIS). After washing with
dichloromethane (DCM) the crude peptide is purified by repeated



followi ng way: Solid Phase Peptide Synthesis is

perfornmed on a 433A peptide synthesizer (Applied
wBr@sAs98ss, Vienna, Austria) with 1- PCT/AT2006/000167

hydr oxy- | H benzotri azol / N, 2% di cycl ohexyl car bodi i m de

(HOBt/ DCC) -activation of F % protected ami no acids
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a cl eavage m xture ‘contai ni ng 9596tr|flouroacet|c
acid (TFA), 2.5 %water and 2.5 %triisopropylsilane
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utea ofF hgrivag: the ot Fractesded epbsdy O0) thvePek, M NaOH, 50 ml
phodHdtd aslif FesMBEY)ihs (BBS), 3 times with 50 ml water and 20

% ethanol. After suction drying the gel is stored at 4° C.

1.1.4 Activation of the carboxy-group and immobilization of pep-
tides:

The affinity matrices according to example 1 are activated in
the following way:

1l g of wet Fractogel is modified with a DADPA-SA spacer as de-
scribed in chapter 1.1.3 and washed 2 times with 5 ml Acetoni-
trile. Activation 1is perfomed with 3 ml 0.1 M Succinimidyl-
trichloroethylcarbonate and 0.1 M triethylamine dissolved in
acetonitrile for 3 hours. The gel is subsequently washed with
acetonitrile and 1 mM HCl. The peptide AFYRWYA is dissolved in
PBS at a concentration of 3 mg/ml. 5 ml of the peptide solution



acted with 50 m| 1 M Di am nodi propyl am ne ( DADPA) for
48 hours at roomtenperature. After the reaction the
w@edosits39pmshed with- a 50 m|l 10 HO and 3 tPCEATIO6/000167
m water. The gel is resusgegﬁeg in water, the pHis
adjusted to 7.0 by addition of 0.1 M NaOH and 2 g of
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reacted Tor 24 'hours. pep ti SFI WK, i1s
di ssolved in dimethyl formanm de (DWMF) containing 0.1 M
1.113 imtdndsidie.ob thd Biside pepipsle-sod ution are

i dl ded to t g a acted for. 24 ho
Recqiufant "B ofa s T Torh @a{ﬁy HERITE Samirign polypep-
tid@ef:gmpraﬁdnafttéle cotiptiminal naobbbirpacher Mfpmpepridesa 6xHis-
tag %&CSIO%/F @p9é¥m18§@§_8d%s%rde éjﬁ*}}%ﬁf’dé’eld éﬂa %&%f@éﬁ ina 10 1 -

0 contain 1ng O.
ferngmisf skshar éuﬁéﬁ’ﬁt RPlipepieigq r?%‘@%r%%%s pFPed f@yllf’Wéng amino
acidreswdisariager and the peptide solution is slowy punped
t hrough the disk using a Pl punp (Anmersham
Bi osciences) in a circulation node for 48 hours at
1 VEHHHHEEN BFRILYKESK OBBYHVERGY WIDBRERALEG OWISEYHAQIE dLHIYHDRGRG 60

61 IEE{THE]!{'&.POEK@%&B&@ LE?\?@I@I}@%P%@&T C@WQ&A&I FPNEB@E“CEV 120
coupling renaini rou s are bl ocked with

121 THRISRET n.P%Ig_.YHEW 6 K zﬁgm TRRILKW IRNFTNCPLW VTSCSGTMRK 180

181 GEELFTGVVP ILVELDGDVN GHKFSVSGEG EGDATYGKLT LKFICTTGKL PVPWPTLVTT 240

241 FGYGVQCFAR YPDHMKQHDF FKSAMPEGYV QERTIFFKDD GNYKTRAEVK FEGDTLVNRI 300

301 ELKGIDFKED GNILGHKLEY NYNSHNVYIM ADKQKNGIKV NFKIRHNIED GSVQLADHYQ 360

361 ONTPIGDGPV LLPDNHYLST QSALSKDPNE KRDHMVLLEF VTAAGITHGM DELYK

The bacterial host cell, i.e. the expression strain, is culti-
vated in accordance with microbiological practice known per se.
The strain is generally brought up starting from a single colony
on a nutrient medium, but it is also possible to employ cryopre-
served cell suspensions (cell banks). The strain is generally
cultivated in a multistage 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 most cases to employ a complex medium (for example



1.1.5 Expression of the fusion pol ypepti de Reconbi nant
E . coli HVS 174 (DE3) expressing a fusion pol ypep

w0 p@e/1c398%ri sing the N-term nal autoprotease NPCDATRWE000167
a 6xHi stag and a C—tern1nallg fused GFPnut 3.1 are
cultured ina 10 1 - fernment % The fusion pol ypeptide
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f or exa For
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essdd arga gl ume of flask conmpared with the vol ume of
contents, high speed of rotation) . Since it is
i ntended t hat expression take place in the form of

On d kgt es¢ate Pstps hadiestalbesiBiBmCalohyietw Idf iah plurality
of g?%%egg 8§sa|&%mmen ggéed ogtbelng preferred to employ de-
fined nutrient media in this case in order to be able to improve
the process engineering control of the process. In addition, it
is possible greatly to increase biomass and product formation by
metering in particular nutrients (fed Dbatch). Otherwise, the
process 1s analogous to the shaken flask. For example, a pre-
liminary stage fermenter and a main stage fermenter are used,
the cultivation temperature being chosen similar to that in the
shaken flask. The preliminary stage fermenter is inoculated with
a so called inoculum which is generally grown from a single col-
ony or a cryoculture in a shaken flask. Good aeration and a suf-
ficient inducer concentration must also be ensured in the fer-
menter - and especially in the main stage thereof. The induction

phase must, however, in some cases be made distinctly longer



at relatively high tenperature (for exanple 30 or
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1.1.8 Binding of the fusion polypeptide to the chromatographic
column
0.5 ml of the polypeptide solution is applied to a Fractogel-
DADPA-SA-VSFIWYK (0.5 x 5 cm) matrix, whereby preparation and
coupling of the respective peptide is conducted as described
above in 1.1.2 and 1.1.3. The column is equilibrated with 50 mM
Tris/HCl, 100 mM NaCl, 4 M urea, pH 7.3 with a linear flow rate
of 50 cm/h. The flow rate is increased to 150 cm/h after sample
injection.

1.1.9 Washing out of unbound contaminating material

Unbound components are washed out with 5 column volumes of
equilibration buffer. A buffer exchange to refolding buffer,
specifically to 0.5 M Tris/HCl, 2 mM EDTA, 3 % glycerol, 5 mM



centrifuged at | ow speed (JLA 10.500, 7500 rpm 30
mn) to ob tain the inclusion bodies containing the
wo ewodosant f usi on pol ypeptide. 1.1.7 Sol ubi | PZEAIT2006/000167

of inclusion bodies The pelLlg} is suspended in 50 nM
Tris/HA, 5 nM EDTA, 1 %I'rlton X-100, pH 8.0 and
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preparati on and coupling of the respective peptide is
1.1.9 % t ed as. descrlbed above in 1.1.2 and 1.1.3. The

i ireetierd Li'ﬁ brated with 50 mM Tris/HCG, 100 mM
Regelmatlébﬂ\/lcm? ebhe pth7omSt egtdplay | reasin ilsop/eltﬁbemeﬁ %Qth 0.1 M
NaOKEHth.a The,f l.owd & goscld/@lcreased to 150 cm h after

sanple injection. 1.1.9 Washing out of unbound

contam nating material Unbound conponents are washed

out with 5 colum volunes of equilibration buffer. A

f Q. re ffer eC|f|caIIyto
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is performed with 4.5 colum volumes 1110

2.1 Ref&belree, ofl eayags elati ope At ery changing then 1:
condi £i.ons from ﬁha tal?%pl ¢ to Gosmptrppic, iLhe fugclo coup-ing
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e o opt T e F el Al Panen Fis i RGid SForvos hipfoaREEic. anhydride
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GFPmut 3. 1. The subsequent el ution with refol ding
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amine. The solution was then cooled on ice. Then 130 mg of io-

doacetic anhydride were dissolved in 1.5 ml DMF and added to the
peptide solution. The reaction was stopped after one minute by
addition of 1 ml formic acid. The solution was then diluted with
water to a final DMF concentration of 30%. The solution was then
purified by preparative RP-HPLC as described before. Fractions
were freeze-dried and analysed by mass spectrometry.

10 g Fractogel-DADPA was prepared as described above. The gel
was subsequently washed 3 times with PBS buffer. The gel was
then reacted with 10 mg/ml imminothiolan (IT) dissolved in PBS
buffer for 2 hours. 250 mg of the peptide-iodoacetic acid-
derivative was dissolved in 15 ml 20 mM MES buffer, pH 6.0 con-
taining 30% of DMF. This solution was then reacted with the gel
for 3 hours. Coupling yield was determined by analysing samples
before and after coupling with RP-HPLC. Remaining thiol-groups
on the gel were blocked with a 1 mg/ml iodoacetamide solution



measurenents and SDS-PAGE. 1.1.11 Regeneration
Regenerati on of the chronmatography resin is perforned
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3 tinmes with coupling buffer, a 20 nM sodi um car bonat e

ror Y SPThC 0,250, ML SRm LR g0 KM
Sephgrarss) , 68. 1 THRo| yekWprSipgme)l wertecidi s$el wvedanret) d as Sepha-

ros | i@, buffer and reacted with the gel for 48 hours.
Coupling effi

Example 3: Affinity chromatography

3.1 Purification of NproEDDIE-6His inclusion body extracts
NproEDDIE-6His:

1  MELNHFELLY KTSKQKPVGV EEPVYDTAGR PLFGNPSEVH PQSTLKLPHD RGEDDIETTL 60

61 RDLPRKGDCR SGNHLGPVSG IYIKPGPVYY QDYTGPVYHR APLEFFDETQ FEETTKRIGR 120

121 VTGSDGKLY HIYVEVDGEI LLKQAKRGTP RTLKWTRNTT NCPLWVTSCS VDKLAARALEH 180

181 HHHHH 185
Crude NproEDDIE-6His inclusion body extracts in 50 mM Tris, 100
mM NaCl, 4 M urea, 10 mM a-monothioglycerol (MTG), pH 7.3 were
loaded onto a Fractogel-DADPA-IT-AFYRWYAK (0.5 x 5 cm) previ-
ously equilibrated with 50 mM Tris, 100 mM NaCl, 4 M urea, pH
7.3 at linear flow velocity of 25 and 150 cm/h respectively. A
sample amount of 5 ml at an approximate protein concentration of
2 mg/ml was applied. After wash out of unbound components with 5



ci ency was determ ned by neasuring the absorbance at

280 nmof the Poly (lysine, tryptophane) sol ution
whedoneoshd after cou pling. The gel was then PEHATZWN6/000167

with 0.5 M ethanol an ne to_btgck remaining epoxy

groups. The so prepared matrix is referred to as

coldlzrfnaq;cgl.g.ﬁtl\espoaé'\}swoﬁl é%%ffﬂ)]yﬂi’oﬁhﬁufféfr Pegf Illne r flow ve-

proce ure 1s carried trafl ow
locidyoRE @y hrebaen fatth xl@sCVePgrP@deoTéésr 1 M NaCl, 8
M ured,) gpﬂi poByI&\A!shlﬁthﬂmrnm ﬁuﬂd@r dgéslﬁél E@ewpb@@adtmanss Regen-
carrie t wit rose e. SO0
eratlddy i XPI ggFefc e%ﬁglrngge- }1 R@vch C%I (Zd% M NaOH.
Depl.etAfQ‘n it yhostr cﬂedﬂognmmmur@ﬂ W |quro‘ieitnrmd &fy SDS-PAGE.
Npr oEDDI E- 6Hi s i ncl usi on body extracts NproEDDI E-
bHi s: 1 MELNHFELLY KTSKQKPVGY EEPVYDTAGR PLFGNPSEVH
PQSTLKLPHD RGEDDI ETTL 6 0 6 1 RDLPRKGDCR SGNHLGPVSG
3.2 IPAKHGRA. JgDBEGRY¢HdR DARIEEFHIST Q rfARBEKR GRdly 2 bk s
VTGSDGKLY HI YVEVDGEI LLKQAKRGTP RTLKWIRNTT NCPLW/TSCS

VDKLAAALEH 1 8 0 1 8 1 HHHHH 1 8 5 Crude Npr oEDDI E-
CrudsHi Np ¥ oRPREF o bodynekes her sbpdy Zxtmdchs sin 3Q0mMmMrIris, 100

mM NNRG, 4 M ukea, 10 M mn%@'@gﬁyﬁgfgl 16ME6H onRH & Fracto-
gel—gxﬁ er e |§ ed onto a Fractogel - DADPA- | T- AFYRWY

0
26 coaret Bots D e A oA | ¥tk 50 my
Tr13],001(DM ﬂNaCINaCZ_L Mdaureayuredl, 7pH J.& 4t nEBMeeﬁi*O\ﬁ/low velocity of
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oxi mat e r ot EI n concen
prowazcengpﬁptwa@ mqeéa:rWJtcm wﬁsh? oug /Bl Mﬂﬁauﬁﬁplled After
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er_a I ne ow v I el.u n

2t G HHITBECOlar So ARt o 1Ll B ]lm(%dpé]a 7§y of 50
mM Tass perdf of nBdClpdér Mameehl, owondBt iwarss. p@eg@nned under same

flovﬁr%%q'ftggn% heR%%le%@a\Qﬁ%anff] OEHEd 6@ gﬁlmlowgy %%r@o%gled with

of hos npoun was co
10 &Y SBSOPAG@ Péa@HPuP?Pi@SiLPBnoéf mpﬁfo E- epmpounds was con-

firna?tlisispstrodE ext racts Crude Npr oEDDI E- 6H s i ncl usi on
body extracts in 50 nM Tris, 100 MM NaC, 4 Murea, 10
nM MIG, pH 7.3 were | oaded onto a Fractogel - poly-KW
(0.5 x 5 cm previously equilibrated with 50 MM Tri s,

3.3 géf?ﬁi@\ﬂdﬂ?cqon 4 M REpIPEToi8 At dd Ng&Tod Iy el aciddt s

Affinity chromatography of crude NproEDDIE-6His inclusion body
extracts spiked with GFPmut3.l1 producing E. coli HMS 174 (DE3)
cell homogenate was performed on a Fractogel-DADPA-IT-AFYRWYAK
as described above. Samples of flow through and elution were
collected and analysed for target protein and contaminant con-
tent by SDS-PAGE.

Example 4 - Detection system

This detection system represents a generic detection system for
Npro-EDDIE fusion proteins by means of a peptide ligand, which
binds Npro-EDDIE, covalently immobilized or synthesized on a
membrane. The fusion protein is bound to the membrane comprising
the peptide and the fusion partner can be detected by its in-

trinsic features, e.g. autofluorescence of GFP, antibodies



25 and 150 cm h respectively. A sanple anount of 5 n

at an ap proxi mate protein concentration of 2 ng/nl
wor®eapess ed. After wash out of unbound conponkCL/AT06/M00167

5 CV of equilibration buffersat_a linear flow velocity

of 150 cmh elution with 10 of 50 MM Tris, 1 M
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usedl7%1§ %iu@@iisbﬁ?ogﬁeﬁ r¥@asiper hecordifg &o the present in-
Fr act ogel - DADPA- | T- AFYRWYAK as descri bed above.

il es of flow through and elution were collected and
anal ysed for target protein and contam nant con tent
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fusion partner can be detected by its in trinsic
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detd P of Bufpobh"SEohner oAt entH B éﬁ%@ﬁ%w at an ex-
citaid opddeaveatende @bstBBdnpornt emisisien FEND2&hew it lifferent
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Example 5 — Detection system with biotinylated Anti-Npro-peptide

This detection system represents a generic detection system for
Npro-EDDIE fusion proteins by means of binding a biotinylated
peptide to membrane-bound NPro-EDDIE fusion protein. The detec-
tion is carried out with a streptavidin-horseradish peroxidase-
conjugate.

Over-expression of a fusion protein comprising Npro-EDDIE and a
C~terminally fused polypeptide in E.coli is detected by a la-
belled peptide directed against Npro-EDDIE: A cell homogenate is
prepared by treatment of an E. coli fermentation broth with a
solution containing 10 M urea. The homogenate is spotted on a
nitrocellulose membrane. Afterwards the membrane is dried and
blocked with 3 % lysozyme in phosphate buffer for 1 hour. The



crude 6xHi s- Npr oEDDI E- GFPnut 3. 1 i ncl usi on body

extracts at a concentration of 1 ng/m in 50 MM Tris,
wReMobaCl , 4 Murea, 12.5 mM dit hi ot hrei t ol P€2AT}006/000167

pH 7.3 for 1 h . After 5@§8Wa_sh W th incubation '

buffer, conditions were changed to 1 MTris, 0.25 M

ose, . ! T 0 : '
nensSULOSE, RSl QLT 4L ocablfthung dgpoim o
a AREYIYARE Bt veenbdai@ edowi th hYphodtreddmyddin-HPO dis-
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systORL PR DERId e MR S 6! eGEA PN 2SS LM T BRIRSSNL §BBehringer,

eneric detection systemTfor Npro-EDDIE fusion
Manng?éfﬂei ferBgnitans of binding a biotinylated peptide to
menbr ane -bound NPro-EDDI E fusion protein. The detec
tion_is carried, out wi.thh a streptavidin-horseradish
exanpi206 G ERRBRFdyarD. P erhPERb R st o pREr s S
protein conprising Npro-EDDIE and a C-terminally fused
10 mPobypeptide in E.coli is detected by a |a belled

pepti de directed agajnst Npro-EDDIE: A cell honbgenate
-2 SYREPar BEObGLEr eglﬁh%l\lﬁr%'fs%%"@?m‘éabrﬁ'ferﬁ‘iil;ﬁrﬂta“?qrbneXtraCted
fromﬁ[[BEhaWi tesarsbkdt kbbvepnt ai ning 10 M urea. The
_ lommgenat e | p n.a-nLgr I Lul rane.
N e e e
- GHip¥BrpmEDPAEpROdphare battactedr fXonodBs Fifedesisriled above,
is then incubated with a solution containing | Omg/m
of a AFYRWVAK- Bi otin-con jugate for 1 hour.
wereglpafesy PHER- HPO dis solved in PBS containing 1 M
sodiumchloride is added for 15 min followed by 3

it A Reubat i f d subsequent de
@ PIaRRD UL PabRALAR ¥?QEEW%%§QH&§§t Pi o
a Eﬁémtlogﬁiln@é\@@ﬁcémdét"géﬁw nCeWEMEm ( Pi erce, Rockford,
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rmany) .. - paration o ro nmutan
a %@lrégﬁg)ﬁrl(ipgéﬁgp‘fg_%ﬁlﬂg%% Cgiuﬂlgi’on prgt ein
6Hi sNPro-SGT-G-Pnut .3 .1 solution extracted from | Bs
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colugtt Grolumes of equilibration buffer. Elution was carried out
with an equilibration buffer added with 500 mM NaCl. Fractions
collected during chromatography were analysed by SDS-PAGE. BSA

and lysozyme are used as control proteins.

Preparation of inclusion bodies:

Recombinant E. coli HMS 174 (DE3) expressing a fusion protein
comprising the N-terminal autoprotease Npro with a 6His-tag and
GFPmut3.1 (see 1.1.5 above) were cultured in a 10 1 — fermenter.
After harvesting, the cells (850 g wet weight) were suspended in
2500 ml of 50 mM Tris, 5 mM EDTA, I %Triton X-100, pH 8.0. The
chilled suspension was passed through an APV-2000 high pressure
homogenizer (Invensys) for three times at 800 bar to disrupt the

cells. Between the passages the suspension was chilled on ice



- a Fractogel - DADPA- SA- VSI FEW col um, - a
Fract ogel - DADPA- SA- AVSI EW col um, - a
wo-e@et1o3yss - DADPA- SA- AVSFI WY col uimm, and - a  PCT/AT2006/000167
Fract ogel - DADPA- SA- VSFI WK_ coj unm, each previously
equilibrated wwth 50 MM Tris, 100 mM NaCl, 4 Murea
and lPl%an%rerﬁE'ea %rs:u?lf &n |m§&1rf5ﬂ? oﬂ{éj%rpj\?ﬁeﬁ@@@egas centri-

g éﬁ’ umes of equilibration
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r t I, -
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8.0 m@ u:seirmﬂrltfoweé% ﬂ@@r@tmnwag re@@ateduvsAimr( PE3)R0-washing
stepex’c?{eesﬁ'temgle@ I;\Iwbsé OButB hagﬁ Cﬁ?pm_@l ggsbhenltl\lrsb@r daknclusion

aut opr ot ease 0O W a | S ag. a mu
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storAfit ext hak @8t ifing, fimetlost | SS@85(T1'QB witcves gint ) budye suspension
In of 9 ) ELT.
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at Rbssdasehiubish c‘amnmnwzmowmf@h Jfﬁr@% ebHorfiRjEni Fgtgation. A
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7500 rpm 30 mm) to obtain the inclusion bodies

contai ning the reconbi nant fusion protein. The pell et
was suspended in 50 Tris, 5nM EDTA, 1% Triton X-100,
pH 8.0 and centrifuged. This step was repeated. After
a H2g-washing step the pellet was suspended in H20 .
580 m of an inclusion body-suspension with a dry mass
of 8.9 % were obtained and stored at -20 OC for
further use. The inclusion body-suspension was dil uted
1: 5wth 50 MM Tris, 10 Murea, 50 M DIT, pH 7 .3
at RT. Insoluble conponents were renoved by
centrifugation. A protein concentration of about 15
ng/ M was obtained. The pro tein solution was dil uted
with 50 MM Tris, 100 MM NaCl, 4 Murea, pH 7.3 to
reach a protein concentration of about 2 ng/m .C ains
t 1.0 Affinity matrix conprising a solid phase and an
afflnlty | i gand conprising peptide bonds coupled to
this solid phase, wherein the affinity |igand

conpri sing peptide bond is sel ected



fromthe follow ng group of ligands: a ) peptides
conprising the fornmula X1X2X3X4, wherein X i to X4 are
w@pioen1368 d resi dues and at |east two of X i tRPCHATR2®6/00167

, Yor F; b ) peptides conpppsing the fornula

X5X6X7X8, wherein X5 to X8 are am no acid residues, at
claih@ast one of X5 to X8 is W, and at |east one of X5 to

X8 is Eor D; and ¢ ) poly-am no acids consisting of

an am no acid nononer of the group consisting of R, K
1.: ,AEfandtD amd aix agon@rasidgnomoneridfl phesgrewad an affinity

. SISt Y d . fre ol ys .
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froxr%]&%eorml&gqitﬁwltgﬁ&%hnﬁﬂ?t%i gecordi 39 to a) anddb )

ave .a paxi mum |en am no acj d residues an
2) (IR DAY N AR SRR Mg b k) @D %1 to X4 are
aminmd raaiuein deengide ofarRD am e acitva esi dyelso. X2is W, Y or F;

AL T it 1% ' ' er.ej .he
o) Eichft e Wl SR U SR Tkt Al %5 to X are
aning a@id expetiapsy 8f depgt8 oneammdfsaérd Xeets dliesang, at least
one Afff ixdi ty XY@t X agcordpag to claim1l or 2 , wherein

the.af finity ligand is chem cajlelg/ modified, . £ th
) &P AT Akt R SP S B 9 e aff YL ed 1 Ox I erBgL of the
groureducesi oripg oviEd®d Wt IE aahdnkemnablaecudring. acid monomer of

[t ' ccerdin apy f._elai tar 3 -

the %'rrf/\%lg% e(ly% t ééﬁg% igﬁpgésg %gdsgl'eg}gggfrfgbr%@t @l réﬁ(ﬁ poly-KE,
POlycdihi sPPAY—BY / cirOhEtIgr apRYYnBYer iRALY dspecPalVyPY, poly-EF,

polysumpordasl pasedran wely-+wse, agarose, acryl am de, poly

. (styrene-divinyl benzene) or.ethylene. ..
s e A o e bk ECRbetod, 1 agnd b1 have =
maximium oexidtih | o8 e3 eabianescidi credhips, aghasdapl athes myrly-amino

acidBtabc6paifd WP B tSived 2 MlihiiRuky MBIt 8¢CUdli Blino acid
to any one of clains 1 to 4, wherein the affinity

resiquesird is sel ected fromthe group consisting of
VSDDWY, VSEDWY, VSI DWY, VSYDWY, VSVDWY, VSVWDWY,

2. VRN (R YRR SIS BB the peptices
accoplipgy, t ORYDVd CoVDwwyYe DEVWDRG tDDYEOWY, tODEBWY especially of 6
to 8¥§H:IA\;\&E)O R iREWe MBI REW  VSLI WY, VSLI DW  VSLI EW

3.: Affinity matrix according to claim 1 or 2, wherein the af-
finity ligand is chemically modified, especially acetylated, es-
terified, amidated, oxidised, reduced or provided with a linker
molecule.

4,: Affinity matrix according to any one of claims 1 to 3,
wherein the solid phase is selected from the group consisting of
chromatography material, especially supports based on cellulose,
agarose, acrylamide, poly(styrene-divinylbenzene) or ethylene
glycol-methacrylate copolymers, microtiter plates, nitrocellu-
lose membranes, microchips, glass plates or metal coated sup-
ports.

5.: Affinity matrix according to any one of claims 1 to {4,

wherein the affinity ligand is selected from the group consist-



FSLEEW VSDLDW VSDLEW VSYIDW VSYIVE, VSI DW

VSI EWY, VSI WAY, VSI I W, VSYIW, VSVIW, VSFI W,
WO/BBbMB9s8/SI FEW  VSI FWE, FSI FEW W8I FEW  VSLI VWCT/AT2006/000167

VSLI DW VSLI EW VSLIVE, FSLI _WELI EW FSYFEW

FSFYEW WSFYEW FSYI EW WBYI AFYTWYA, AFYRWYK,

ing ASTRWED Dy YR DifAF PR oy -Gy v/AF Ry AMRWRY,  vsyowy,
§L RIVA.  AENRVIA  AFNRWIA, - AFPRWA AE‘%‘(/%Q AFRRWA/

VS DDA T R A RAFRTY AFVIRAILY A ¥ o AESERR, VSYEWY,
VS FEARYL VD DIAEY MAWBDITAR Y MY Ay yAF YIRWONY ARYTVIAY , ABEWIIA, DDYDWY,

oD D i " O A ORAT I VSRAAT” VAN, VSEIVE,

FSLE‘B@RV\W@DL%RYWB‘LEWSRMSYADWVSWE NSFIIWWX V@ﬁw, VSIWWY,
VSI 119@@( ARSHMIAK, vAG TR Y RPEIRy vACATRIRANK, v@ﬁFE‘#YR\M@@WE FSIFEW,

B o U T

FSFYE@-AHQHMMHK, BEY AERRVIWAK I EAC- AESRWMEK AEYRFTRWAKYRWY, AFYR-

WA, R ARV A T A AR VAC ABVEIWAR:  AFMRWYA,
AFNRHEAAF YA WA 2 ACARORARPAK AE&R%WRWK@AFWW@I AFVRWYA,
AFYRANCAAKVERYAIY A ACRAESIINGKK, ACY ARV Ay MG RASREWNGYA, AFYPWYA,
BE VIR ARSI AC AR, PR AT APV ST - ASRNWYA,
ASRENCAVSRRERAKY A ACWSRMYYAK, VIRENWERNWFARNWAR:, VSREBEMWKA, VSREWYA,

vsmﬂ(ﬁ?‘f&A /\W YW@RN@‘EAYKY%RN ApsPRAK,  ARMNwwa, Ac-
and Ac- YWRA| flnlt%ﬁmatrlx

AFYT&”@@é‘rrduﬁfg A%YWI&neA%TAH%Wﬁé, 1AFoA§YRW Er e AFPHERWYAK, Ac-
AFGRANYRKYI t)Ad-#Pg&mﬂMAS{ covsai—cmtmwmund AG-AFIRWAHK,d HBIFMRWYAK,

Ac— %;NqRu st arcf O;%F% ra% %gﬁég f nAgg %7%35’8% OmACs"AFSRWYAK’

Ac-Af@niacdied AtAE \éRW’JéZ%K,i NRe yAFrﬁRWY&K acéoraF§WiydKanyhohd YGWYAK,

Ac—A@ﬁL@d@Km ﬂcIZQFﬁVIW‘ﬂQ@r ﬁEBHRFYﬁ@YﬁKCOﬁ@Lh'EQ@WMer (?JKBLAFYTWYAK
rotein binds t aid matrix %gﬁ%at ed f

AC‘A%VEFYI%:Iﬁquu ac si*EWW%Kpr @@%%W% A BRE8E or dic g/ SRNWYK,

Ac—HBRNWﬁﬂNﬁ'mc APRTYAK S ahd- ESBNEYHKbOHﬂdVFBNWN&NﬂﬂHU9VWRNWYAK

i t ou
no- B S 1a P BEeSReR 1L Le BEISRROUAL. AR pc s,
Ac-VSERING Yatot e ~YSRNIY Ky heAaaV PRNWEAKs ai AcpY oRBEERK, YWKA Ac-

YWKAK, Ot\ﬁ{\m' spglvkeflkf r efrhe praviwdnk, PARfer aRkyaRMYK, YWRA and
Ac— Y%%%Kyl ng an el uti on buffer with a I'ower chaotropl ci ty

6.: Affinity matrix according to any one of claims 1 to 5,
wherein the affinity ligand is covalently bound to the solid
phase

7.: Method for affinity binding of a protein from a liquid
starting preparation, wherein said protein is contacted with an
affinity matrix according to any one of claims 1 to 6 under cha-
otropic conditions whereby said protein binds to said matrix and
separated from said liquid starting preparation.

8.: Method according to claim 7, wherein said protein bound to
the matrix is further processed while being bound on said ma-

trix.

9.: Method according to claim 7 or 8, wherein said protein bound



as the liquid starting preparation. 10.: Method

according to any one of clains 7 to 9 , wherein said
wEe@be13958 s a het er ol ogous reconbi nant pol ypepe@T™aT2006/000167

whi ch com prises an autoprotgolytic noiety and a

noi ety consisting of a protein of interest which is

to téfllétgﬁ'%@fle}gl bical giy Freaveall e v den  IAN-Ghald %fm the ma-

con I ons y sai d autoproteol ytic noi et espec
trixy predegebly by aRRHeiing i a %%%%%P#% %Flét9 ﬂgwer cha-
otroptitapkoteasBeNpiouel pestritingu R ti car.
Npr o- mut ants, and Nprofusion proteins expressed as
i ncl usi on bodi es under denaturing conditions . 11.
:Méehbddaecordidiga Gl aiiyn 20 wherdigimsaid to 9, wherein said

prot%ghg |p£ t9|t ﬁé’l Ylte't(é 1‘81' é sreelaetiednkr opbi PEePEPHR which com-

PT1SEE) MEL NFIP%EEVR’FSR@KPW@VWA@QﬁL FoNBREGHBQSANaIsitdRY of a
proteRaDIdT Tt erest which 1s autoproteolytically cleaveable un-

r %mgp Vc%%dﬁﬁpocfngqgﬁwkﬁffﬁg%tic moiety,
espeGKRYHIYYVOVDOD! [FudAKRGT PRTE ROV RNFIFRICRUPRPScEeplgg)c, moiety is

auto?%@t'e@s@ol@r" of }gestlwhrus (NP*°) or NP®-mutants, and NP*°fu-

L Ve e L KT SRV BUEEP YOT AR FQWPSEVEPGETTRLPEER

cond@DERBKESDCRSGNHLGPVSA YI KPGPVYYQDYTGEPVYHRAPL EFFDEAQFEEVT

KRI GRVTGSD

GKLYHI YVEVDGEI LLKLAKRGTPRTLKW RNFTNCPLWTSC- (168)
11, SE@[qt@mquqgcqordlng to claim 10, wherein said autoproteolytlc
mo:Le(;épM%L Nl el ¥ T QP VR NOART AR AN \HPQSTLKL PHDR

SEQ DS}QC%CRSG\IHLGDVSG YI KPGPVYYQDYTGPVYHRAPL EFFDEAQFEEVT

(1) MKRNHERYIGRD SKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRGDIRTTLR

DLP R%éCﬁg%%%Sb&@%%W&BMW m&%%AéE@)T KRIGRVTGSD

GKL YHDYMENdEE LI XK ERIR POV R X DTAGRRIWRGNRSEMHRQS TLKL PHDR
GRGDI RTTLR

SEQ DIPRIKGRGRSGNHLGPVSG Y1 KPGPVYYQDYTGPVYHRAPL EFFDETQFEETT
KR! GRVTGSD

WIREGTH QRERNTGRNCGRI WA T KLIFBE)RGRGDIRTTLR
pLe ﬁﬁﬁ%ﬁﬁ%ﬂ%ﬁ?ﬁ%ﬁ%%ﬁ6BﬁB%%%9?ﬁ?ﬁRﬁ%ﬂﬁ%ﬁ&%ﬁ%ﬁ%ﬁ&?ﬁﬁﬁﬁﬁ%ﬁ@RVTGSD

GKLYEERRIHYDHER LLKLAKRGTPRTLKWIRNETNCPLWVTSC- (168),
DL PRKGDCRSGNHL GPVSd VI KPGPVYYQDYTGPVYHRAPLEFFDETQFEETT

SEQ KR GRVEGSDGKLYHI YVEVDGE! LLKQAKRGTPRTLKWIRNTTNCPLW/TSC-
(168) , SEQ ID NO 6 :

(1) MEDNVE YR RS KO KSKHQR YR RAGRIN FSERREID4 RS RHOHIEFD IETTLR
CEDDI ETTLR DLPRKGDCRSGNHL GPVSA
DL P RGBS P HEN AR R L e R FRORE O FE BV TKRTGRVTGSD

GKLYHIYVEVDGEILLKQAKRGTPRTLKWIRNFTNCPLWVTSC-(168),
SEQ ID NO 4:

(1)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRGDIRTTLR
DLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETTKRIGRVTGSD
GKLYHIYVEVDGEILLKLAKRGTPRTLKWTRNTTNCPLWVTSC-(168),

SEQ ID NO 5:

(1) MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIETTLR
DLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETTKRIGRVTGSD



GKLYH YVEVDGE! LLKQAKRGTPRTLKWIRNSTNCPLW/TSC- (168)
SEQ ID NO 7
W@ 1OMELINH-EL L YKT SKQKPVGVEEPVYDTEGRPL FGT PSEVHPQBTI/ KT RISR0167

GEDDI ETTLR 43
DLPRKGDCRFGNHLGPVSG]YIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETT

GKL WWLLKQAKRGTPRTLKWTRNTTNCPLWVTSC (168),
GKLYHIYVEVDGEILLKQAKRGTPHTLKMTRNSTNCPLMWTSC— (168) ,

SEQSER) ¥® 8:: ( 1
) MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTL KL PHDRGE

(1 P%FWIFLYKTSKQK VGVEEPVYDTAGRPLFGTPSEVHPQSTLKLPHDRGEDDIETTLR

Rk ERKEE XN
DL PIkERERES SEMEE PG BRI ARSI F RS EEST G RV TGS D

GRL K XA YRR QA KA T RIS INGPL SRS § 1568 ) and
SEQI D9 :
SEQ (4 NiEP NHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGTPSEVHPQSTLKL PHDR

GRGDI RTTLR
(1) N -
i
GKL*E&¥M%N@@%%%¥K@@KRQEEﬁ@LKWERMﬁTNﬂEﬁWﬁ$5C1ti@&» wher ei n

said protein is or conprises a protein or protein
SEQmBP ey which has a high tendency to aggregate under

1%%gsmloglcal conditions, espe cially a protein
%%E@%ﬁ¥K¥ﬁK@K@N§NEERV¥@ﬂ&ﬁRﬂﬂE@NRﬁEWHHQﬁﬂﬁKEPM@%GEDDIETTLR

DLPﬁ@@D&éc%hﬂé@\?%f‘YH@Pcﬁé‘\@%%ﬂigb itk dﬁ %?%STKRIGRVTGSD

Bri peptide, stati oxi1d
GKL%HE%NE%@@EIB@K%&%&@EERTLKWERMSRﬁ@BﬂWWQSﬁd6&&8/me@gen
receptor, TATA box-binding pro tein, Ig Iight chains,
SEQ SHp ut anyl oid A, Transthyretin, Transthyretin,
b2- m crogl obulin, Apolipoprotein A1, Celsolin,
WIeNHEEIeTtYIéTﬁ/KwWWﬂII?mémm@PIFﬁ‘Cﬂb%ﬂEﬂHRﬁﬁmwammDIRTTLR

Tt e T —
GKLX&ﬁY%ﬁﬁ@GQﬁLkﬁﬂaﬁﬁ@wﬁﬁﬂkKWﬁRNS?NQRﬂWVTSQP€1$8bcess for
the preparation of a heterol ogous pol ypeptide,

conprising perform ng binding according to claim?7
.14.: Process according to claim13, further

12. Corﬂgﬂ}%&%é&ﬁfél'rﬁftﬂ&rhﬁ os.r?é %ﬁ@lﬂ?ﬁr@'ﬂeco 1%, wherein said
od for affinity bindi het er ol pgous
Profp%}l}/péﬁt Plie COMPTFES e pw%&léw rP%aPJéIOTO%’r‘Q/p@BfLP&éf phich has a
hlgmxmeﬁﬁsmdyasofagg@egaﬁbypﬁﬂbmd@hyﬁ1bhﬁgﬁ©&?lWdﬁﬁltlons, espe-
: opr N 0 LV t her eo n
e R TR e e EE by Sl iy o P8 pep-
tid Qﬁvao?ﬁ@pll’crlc%hdpwmsrlw ﬂhsanpeﬂaeme Widitch &Rant peptide, ABri
peptittel S¢¢hatin C, AP peptides, Superoxide dismutase, Atrophin

1, Huntingtin, Ataxins, Androgen receptor, TATA box-binding pro-

tein, Ig light chains, Serum amyloid A, Transthyretin,
Transthyretin, pf2-microglobulin, Apolipoprotein A-1, Gelsolin,
Pro-islet amyloid polypeptide, Procalcitonin, Atrial natriuretic
factor, Lysozyme, Insulin, Fibrinogen, full-length proteins or
specific fragments, mutants, variants or polyQ-expansions
thereof.

13.: Process for the preparation of a heterologous polypeptide,
comprising performing binding according to claim 7.



conditions specific binding to the pestivira

aut oprot ease Npro or derivatives thereof, and wherein
w@adod/1ppt i de is bound to a solid phase . 16.:PUEAT2I06/000167

an affinity ligand as defingd in any one of clains 1

to 6 for affinity purification, especially for binding

. <of autoprotease Npro of .pestiviru Npro) or .,

1. B BR S DA RO FOPUD: o pF Ot SPRe: CahPRLaape ni ty
puri f ilda@ares offors Aidngiongpeftauteqpr ot ease Npro of pestivirus
(Npro) or Npro-nutants, and Nprofusion proteins,

preferably the |igands as defined in claiml a ) and b

15.: Mbtpdd@Bd.o a'ffél%'i'tyA})fiin@liitl'ﬁéj gt L %%e&%‘iogbﬂgi Ng19beptide of

aut opr ot ease Npro-of pestivirus (Npro) o
interelNpr, owingtraniis s adnd pdypleggiiolkr psoesiprssspoeter dblsyohhe

trices. according to clains 1 to 6 . , .

polypég%ide ot g%e pest Vlrgi autoprotease Npro or of derivatives
thereof, and wherein said fusion polypeptide is contacted under
chaotropic conditions with a peptide which exerts under such
conditions specific binding to the pestiviral autoprotease Npro or
derivatives thereof, and wherein said peptide is bound to a solid

phase.

16.: Use of an affinity ligand as defined in any one of claims 1
to 6 for affinity purification, especially for binding of
autoprotease Npro of pestivirus (Npro) or Npro-mutants, and

Nprofusion proteins.

17.: Affinity ligands for binding of autoprotease Npro of
pestivirus (Npro) or Npro-mutants, and Nprofusion proteins,

preferably the ligands as defined in claim 1 a) and b), 2 and 5.

18.: Affinity matrices for binding of autoprotease Npro of
pestivirus (Npro) or Npro-mutants, and Nprofusion proteins,

preferably the matrices according to claims 1 to 6.



