Organi ¢ Conpounds Field of invention The present
invention relates to a nethod for the production of a
whewentdosyous reconbi nant pol ypepti de of i nter BGI/ARRM0E000168
a defined honogenous N-term nus. The present invention
conmbi nes a chr omat ogr aphy sy§Len1mﬁth a fusion
pol ypepti de that conprises the pol ypeptide of interest
and an additional part, a second pol ypeptide, which
exhi bits an autoproteol ytic function and which is
linked to the N-term nus of the pol ypeptide of
i nterest. The chromat S4gapRFomrAWMsWhi ch forms part
of the present invention allows for the activation of
the autoproteolytic function of the N-term nal part of
sai d fusion polypeptide while the fusion pol ypeptide
bound to the chromat ography system Bi nding,
FIQP&f&?V&nﬁQ Pand cl eavage of the fusion pol ypeptide are
conducted in the same chromat ography system from
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since cleavage of the additional amino acid can occur but remains incomplete most of the
time.

Such inhomogeneity is however unacceptable in particular in the pharmaceutical field,
because these polypeptides show properties that are different from the properties of the
naturally occurring polypeptide, e.g. induction of antibody formation, half-life,
pharmacokinetics etc. An N-terminus that deviates from the naturally occurring protein
and/or is inhomogenous is an unacceptable feature. For the production of pharmaceutical
polypeptides it is in most cases necessary to produce a nature-identical product
(homogeneous with the correct N-terminus, which has no additional amino acids. The known

methods attempt to reach this goal by incorporating additional steps in the process of



met hods attenpt to reach this goal by incorporating
additional steps in the process of pol ypeptide
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Thus, the complex downstream processing poses a big challenge with regard to fast and
cost effective production of polypeptides. This is exceedingly the case for production on
industrial scale. Accordingly, there is an ongoing need for a simple and feasible process for
production and purification of polypeptides.

Summary of the invention



production and purification of polypeptides. Sunmary
of the inventionWthin the scope of the present
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process for obtaining a heterol ogous pol ypepti de of
interest e.g. frominclusion3bodies, can be greatly
facilitated by the conbination of a specific affinity
chr omat ography nmethod with a fusion pol ypeptide
system which exerts autoproteolytic activity. Thus
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stategonf i gurati on, whereby the autoproteolytic function of
its NNtermnal part is activated and the pol ypepti de
of interest is cleaved off, resulting in the el ution
Once thesfiusiah melygeplisieris iowny, it mscebshryl, ynboypdpdritaieinafing components are
waslﬁycﬁfteSt wi th a honbgenous N-term nus, while the
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When only the fusion polypeptide is left bound to the chromatography system, the conditions
in the thus purified system are changed from inhibiting to activating the autoproteolytic
function. This change of conditions allows the fusion polypeptide to regain its native
configuration, whereby the autoproteolytic function of its N-terminal part is activated and the
polypeptide of interest is cleaved off, resulting in the elution of an already purified, refolded
polypeptide of interest with a homogenous N-terminus, while the N-terminal part remains
bound to the chromatography system.

Once the fusion polypeptide is bound, the steps of 1) washing out of unbound contaminating
components, 2) refolding and 3) cleaving of the polypeptide of interest as well as 4) purifying



Once the fusion polypeptide is bound, the steps of 1)
washi ng out of unbound contam nating conponents, 2)
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Interest are i'n nes (process enzymes) or
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enzymes) or polypeptides with therapeutic actlwty, in particular for the therapy of humans.

The term “fusion polypeptide” refers to a polypeptide consisting of two or more polypeptides.
In particular, a fusion polypeptide may comprise an affinity tag, an autoproteolytic part,
preferably an autoprotease, and a polypeptide of interest. In the meaning of the present
invention, the fusion polypeptide comprises the polypeptide of interest and, N-terminally
linked thereto, a polypeptide with an autoproteolytic function.

The term “denatured form” in the meaning of the present invention designates the
biologically inactive form of the expressed fusion polypeptide, as obtained as a product of



i nked thereto, a pol ypeptide with an autoproteol ytic
function. The term "denatured fornf in the neaning of
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obt ai ned as a product ofthe-beconbi nant production
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active form Since the autoproteolytlcally active part
of the fusion pol ypeptide renmains bound to the

In the autoproteolytically active part of the fusion polypeptide, refolding leads to an activation
and thus initiation of cleavage. Simultaneously the polypeptide of interest part regains its
native conformation, consequently, the cleaved polypeptide of interest is in its native, active
form. Since the autoproteolytically active part of the fusion polypeptide remains bound to the
column after cleavage, and since unbound contaminating components are washed from the
column prior to initiation of cleavage, already purified, refolded polypeptide of interest is
eluted from the column. Thus further work up for separation of the two parts of the fusion
polypeptide, separation from cleavage agent or refolding is dispensable.



colum after cleavage, and since unbound contam nating
conponents are washed fromthe colum prior to
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pol ypeptide of interest is eluted fromthe col um.
Thus further work up for sep&ration of the two parts
of the fusion pol ypeptide, separation from cl eavage
agent or refolding is dispensable. The fusion
pol ypeptide within the scope of the present invention
i s provided by production within a bacterial host
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al ready during expression of the gol ypeptide within
As ysed Prysin bl term Elrprefenash hogideall” soallirefen s at ¢rllt cardaisipg a vector
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Cterm nal |l t eptid Inte
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Bacillus sp., in particular Bacillus subtilis. E. coli is particularly preferred as host cell.

The expression vector used in the method of the present invention comprises a nucleic acid
molecule, which codes for a fusion polypeptide, comprising a polypeptide which exhibits
autoproteolytic function and C-terminally thereto the polypeptide of interest. The cleavage is
exerted at the C-terminal end of the autoproteolytically active polypeptide, resulting in a
homogenous N-terminus of the desired polypeptide.



exerted at the CGtermnal end of the

autoproteol ytically active polypeptide, resulting in a
wheegesus N-term nus of the desired pol ypept PABAT2N06/000168

preferred enbodi nent of the present invention the

pol ypepti de exhi biting autopfeteol ytic function is an

aut oprot ease. As used herein the term "autoprotease”

shall refer to a pol ypeptide that possesses
In a%%f@ﬁ%@%ﬁgkn%gﬁeﬁg r@g@%‘ﬂé%?éyg@g?r?t n%@?@l}@e&%se Ere\zgl ?%utg;proteolytlc
funckien israf ayorsete@se ng aut opr ot ease. The concept of
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comhon, ﬁerga‘é ASshoff ift %vV‘féVé'r ﬁgggr’(}g}e?éﬁd tVZesgll\ﬁIQ viruses that the

encount er In apht oVi ruses I Séa
proteaseugonaVi/jdcateghin dhe Al-erpipsi ti188-residuasdoffiNE3 and i usswponsmle for

cleap%éjggfh%gNéﬁA/?Beaﬁoa bﬁ/l\?f)cgﬂi@ffdrfs ?era%&irént intramolecular fashion.

rot el nase SO re erre rot ease
Ana glg,o@j‘lep@téqscfh g8d GB virus N8 seaudneas ishowed a close relationship with flavi-

and‘folé§ﬁ\ﬁ’rh Wé@rééhﬁé&%% In addition to cleaving itself off

e polyprotein, it causes the proteolytic degradation
of t he 220- kDa subunl t of the eukaryotic initiation

An ﬁal%tﬁt e&&lélfs QIQ tehbHERd iR o &)Hﬁno&mé%ggfoo%nd-mouth disease

cap- pend ost ce protein synthesis
virug( i Whieh Rrquﬁlvm{crao@m@dwruses belenging de thedfamdly Picornaviridae.

{
ThlsI é]rggéﬁa%geéé’ia@??_%age gélgs Eﬁvtﬁéo e GBFS]))1 tg%@#eg?(to tRe papain family of
cystgingtpeotpasas. Jraddifian t@o@leam seifpft the polypsdteineid ichsesi the proteolytic
deglla@aﬁcﬁ{ of thée! béb’?@a sﬁl‘i@m%ﬂ@ieﬁk‘éﬁ@ 8%§ﬁﬁﬁ F}’t%r kB&nd thus contributes

I cornavi rus
to t@ glmtpff @é@gmd@gmdqny hagt eelicprpiain syqﬂbmﬁ | Sikee picornaviral RNA is not

cap;?{c{é iNBomnAbEAS B trERLILteR" A BRS B5p-BiinG OFto i €GmPlek Nk Mnactivated.

However, the aphthovirus leader proteinase gene is not required for viral replication in cell
culture.

Two other autoproteases of the picornavirus family are 2A and 3C, which have significant
identity with chymotrypsin-like serine-proteases. Both proteases are contained within the
polyprotein precursor. One short example for autoproteolysis in plant viruses is the leader
proteinase of the Beet yellows virus, which possesses a non-conserved N-terminal domain
(functions in RNA amplification) and a conserved, papain-like C-terminal domain required for
autoproteolysis.



pol yprotein precursor. One short exanple for

autoproteolysis in plant viruses is the | eader
wee@beisse of the Beet yellows virus, which ppCEaT3®6/000168

a non-conserved N-term nal domain (functions in RNA

anplification) and a conserv8d, papain-like Ctermna

domai n required for autoproteolysis. Autoproteases can

al so be found in retroviruses, such as in the Gag-Po

pol yprotein of human inmunodeficiency virus (HV-1).

The polyprotein conprises a 99 am no acid rotease that
Autapeoteasasscan aispfbeafauad igi ietreviguges.osuchi as im thee&e@cPol polyprotein of

I

P R g D VP, R T o R rS £ 2 o bl rotease
that selprsssiitaplf alier dimetizadion yithlal segend preteage sromhanadiodr paiyprotein.

autoproteolytic activity. The present invention

relates to a further enbodi nent, wherein the
Moreyrrefierabiie e tare fquitepreitase” pefars b rthe  autapreteass NJatdf \ae pestivirus,
; Pesti viruses
mcl%@ r%%\;né\ﬁh%reea&] %/hleérd%derg@\?myﬂﬁ%ﬂmgnone whi ch acts

directly as nRNA Two virus-encoded proteases that

H pro

The g@é@e ?gﬁgrggdgler%b'rt%é tg% 3 uﬁngre%é!r)éfdlhﬁﬁt?gvthggeg% {I-%gaytoplcﬂtease is N of a
pestpmrus,easaedanyawea tbenegﬁwﬁfealutaprotquWmtlﬂm nus of the

pol yprotein. Npro constitutes the first protein in the

ol yprotein of Pestiviruses and undergoes
Pestinusps steednglt prveldpedwirgees wighatdesome| which agjs directly as mRNA. Two

vnruélﬁﬁécﬁﬁﬁ P Stedsdy RLEA E%hsidéﬂtﬁééf fiPPedt @hﬁgersgér@&ﬁ/es %E@?Fotease NP

st am no aCI € sequence o

and Fbst sarineupeoteaser N3 J h@u@m@ﬁs@dﬂ'h felpsatedi ah thend-tetrpinus of the
I t !
poly?@%@fﬁl” Q%Jﬁgg tﬁ@f tl% Er%?élﬁﬁ{ thé‘éﬂ 21@5{@%? P\ébt{]\}ﬁ‘ﬁg%sv and undergoes

ase viru nd t
autoprqteelyti @leam@afrom th@sfoucmmnmuclmsuu miglein. iThisecleayage takes place

aﬂeP{héflé‘sft%ﬁ%cﬁg'&?@m %Lg;fnfﬁg%mm @§RMés i Nvention, the

pestivirus Is se ect romthe’group of CSFV, BDV and
BVDV Wi th CSFV being particularly preferred. In an

PesffitSed"Rrin 9{?@‘;“2{1 e m@futdta @Wgﬁ?&tﬂ&ﬁ the classical swine

I nvention t to rotease
fewaroYiruswi G Wirithe batsed dissgse: rvu:es (BPY aox Mw bovige Iviral diarrhoea virus
(BVDYVEL NHFELL YKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRG
| RTT
L RDLPRKGDCRSGNHL GPVSG Y1 KPGPVYYQDYTGPVYHRAPL EFFDEAQFCE

Acctf SN 9 PSSR SURRABEBK L 0§ AEULI N, fpgetines s

selected from the group of CSFV, BDV and BVDV, with CSFV being particularly preferred.

In an even more preferred embodiment of the present invention the autoprotease N™° of
CSFV has the following amino acid sequence:

SEQ ID NO 1:
(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRGDIRTT
LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDEAQFCEVTKRIGR
VTGSDGKLYHIYVCVDGCILLKLAKRGTPRTLKWIRNFTNCPLWVTSC-(168),

or the amino acid sequence of a derivative thereof with autoproteolytic function.



or the am no acid sequence of a derivative thereof

W th autoproteol ytic function. See al so EMBL dat abase
w@ewessioen nunber X87939, amino acids 1 to 168pPCT/azzliongoo168

fromNtermnal to the CGtermnal direction.

Derivatives with autoproteot9tic function according to

the present invention are derived fromthe

aut oprot ease Npra of a pestivirus by nmutagenesis, in

particular am no acid substitution, deletion, addition

and/or amno acid insertion, as long as the required

See AlROBMBLcdstghase ageessian pumber %8#A30c amino aeids ddnci6at renging from
Nteﬁnrﬂﬁﬁb&l?éjch&#ﬁﬁé?'d%&lbﬁ pol ypeptide of interest with
honbgeneous N-term nus, is retained. Methods for
generating such derivati ves by mut agenesis are

Deri{&ATES Wah ahfbp?dl@ol?ﬁ@ ﬂuh@tg)npﬁdcﬁﬂfhg tlotth{? %rﬁééﬁfsin%ﬁlohyaré \ehved from

nmut ati ons tQ roperties o aut opr ot ease
the Nﬁp@rote@seé\{ ataf @pes@vmsg faitagenesier il Rajeuar amino acid substitution,

deleﬁé’d waem&r\ QﬁéloF éh‘r*ﬁ% a%loqﬁ%’érﬁoﬁ raggi}»ry"% lfhegfe&lﬁred autopr?]teolytlc activity,

particu eptide wth

in p%‘&%@ f@r gqrw#éatms@s@ﬂreﬂ mmip@ws(rmIVpeetI%@f igteeast with haegeneous

R |

tegrglggg;rf %gtﬁggcf g\ﬁ%tré?‘%a@g%%gt Such h%rr%tk@% B? rddfaqeﬁresrs are familiar
to theskiiedtrestop: il ISa@pssrbleybrorsUNprrtharore [se @dapti thgsproperties of the
autogﬂitéés%%mrhyreﬁﬁﬁﬁ o} Hﬁl‘érérﬁ‘ thé'rélo fifes to be cleaved from the

erivatives, which rov ro er Ies I n respect

fusics¥ palyneplide. i Ip particulae bl palgesti wrﬂmn tlnﬁ ﬁ@nnegofttbe present invention can
be d‘é%ﬁé@bol%v@m?lb \/@5 fp!rdHhe:rtxe ts%ﬁ{p%%d Whheh rBfnﬁﬂ%é Igaélﬁoprotease

ae0|a use context 0] g
while gtjlbextikiting thg @umqimlm%aﬁtiyw ef WY @b @rpastivrust Particularly preferred in

this F’&’pe&aére‘b‘:‘eﬁv%%é" WEch QN&)M@&@Q@&oﬁeﬁ% iRfedd ?f Sﬂscﬁ@orlrty as well

descri b vatives
as Sﬁaerrmdqlmqrng)tpctmﬁrqwmsg@pbm affinjtysavistam, ushiets prrzpsrt@sare especially

usefuWitfifiHetoRtekPbfRe bredRRtiRveHiienespeci al Iy preferred,

erein cysteline residues are replaced. Mre preferred
in this respect are derivatives of the naturally

Theoéiﬁ rBfg? b %'i'cga ertidebe GV €est Bﬁfgﬁbﬁyﬁ} %d?fgé’n%%b%é‘ﬁ%e tested as

Cl38 are replace y Ot her am no aci
descrr@eri@tge@ WO 1% anic acid. A particularly pref erred
derivative conprises the foll ow ng am no acid
sequence: SEQ I D NO 2: &BIO . . '
Deriyatjyes Qfithe. natredk orFVoRERBY vhrAGRIVIFeNFSERRIFES 1. RequeDRs ID No 1

abo@e@s eciall referred wherein cysteine resrdues are replace re_preferred in
shagialy praforred whersin cysielne S SRV TER TR AR DR g terred |

this Wmc(;are derlvatrves of the naturally occurring Np’, wherein the three cysteine

e A e e e ARG T G AT B stamie

acido dgrticuiagy Rrﬁfeerres!r degivpiive Gopmpriges thesfoliavdng ﬁ@lﬂﬁrﬁﬂ gfluence:

SEQ ID NO 2:
(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRGDIRTT
LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDEAQFEEVTKRIGR
VTGSDGKLYHIYVEVDGEILLKLAKRGTPRTLKWIRNFTNCPLWVTSC-(168)

Another preferred derivative of the naturally occurring N*° of a pestivirus, is the one wherein
in addition to the cysteine mutations described above, the arginines in positions 53 and 57



in addition to the cysteine nutations descri bed above,

the arginines in positions 53 and 57are exchanged to
wW@kwbamos aci d resi dues, glycine 54 i s exchangkdI/A®2006/000168

aspartic acid and leucin 143 to glutam ne. This

derivative conprises the fol1llowi ng am no acid

sequence: SEQ ID NO 3: ( |

) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKL PHDRG

are 5@% ed to gl utamlc acid residues, glycine 54 is exchan ed fo as cid and leucin
et e e R e YV G BaTe SV Sts il e B

143 Wpﬂa@me Th|s derivative comprlses the foIIowmg amino acid sequence:
VTGSDGKLYHI YVEVDCEI LLKQAKRGTPRTLKW RNFTNCPLW/TSC- Ci e
d) Thus in another aspect the present invention also
SEGEINPeX to a process as described above, wherein the
(1) ME%HPE&WK‘%KﬁﬁGWEﬁVM\%ﬂ ﬁ%N@E\QgDQéTEKLPHDﬁGEDmETT

autmse Npr o of ereln in tion
LRDLER GNbI-GRVIGYKPGRLY ¥GRY EBRYYHRAPIEE FREAQFEEVTKRIGR
VTGEEERINAVEVDIEEIL K id

residue is repl acggQésﬂg&ﬁﬁgﬁogﬁlﬂP?gN??é%\ﬁ?@?1éﬁ;

Preferred within the present invention is a derivative

of an autoprotease Npro of CSFV, wherein in addition

to the replacenent of at | east one cysteine residue as

descri bed above furthernore at | east one of the
Th ém é%é}ga

“ RERCPGrET PRI Sotsy B pf% ey 3 Gogorived above,
Whem*@fﬂeﬁr fl&norbfaalmréld%coam@% Paderivativehef enrautopsotease N°° of CSFV,
whegéﬂllaﬁérllﬂed‘tg)r?{?'tﬂ@,r c%?nr@'i ? \Eﬁ@%% %gFﬂéhrLer}%giB?% 3§ (%-grénbed above,
at |ea§ka}§=H‘é/ﬁ§HP§I°b'ﬁ|%nQ #5id gEsidupHg) @nlacedrb«ytaw‘endrmyﬂwesrdm

present invention relates preferably to a process as

descri bed above, wherein the fusion pol ypeptide -
Prefewaghrithiss the aeaseohinvertiost isaa derivatiyecefear @uigpretease N°° of CSFV,

whe@ﬁF ¥ ad¥idrelothb '?eﬂgégn‘iérg I&f %Pletagteoﬁee%?%ﬁégﬁ%ﬁdu%f ﬁﬂescnbed above

| east one ystelne resi due as descr
fuﬂfﬁanpmtﬂ@aséﬁnﬁ@f@éuf@!@wmgeam@p|a§@lé@r%5ﬁpta¢edo\424aé~2(7n32 G54, L75,

A108! @M fe/{A) L1899 )1 K&lahg €F1(5y{1 éferrlaﬁ %L(QMEleni@ 4 &ér%%ﬁv@ Werein the

phenyl'al ani ne ( resent
followinge Aminenacigs @rctnee(ﬁl@angé@ wethremnevéT)oﬁla@mea(A)ow%t\@aa@ (V) 114,

isolddeing (gf15§§ﬁy8h;é%hlig§?)q|§§ follow ng am no acid

sequence:
) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKL PHDRG

ThuB@P!aﬁQﬁKer as éa&\l |t_t|1|_e r\?gec_r}t \}?\ﬁagtel'%r\l/\r(e\}ate refe %‘3 %E'E(bg_?agglidescnbed

abovermemv w&mmlmmly@epo_mmmm@m«wnmrpautomotease N of
CSANCRINAYEPfr SddifonTd erg%w bf Qﬁl@@&toﬁe@sféﬁﬁéﬁgbue as described

i nvention nore pre ates to a process
above, the following amlno acids are replaced by threonine (T): alanine (A) 109, valine (V)

114, isoleucine (1)155 and phenylalanine (F)158. Another, within the present invention more

pro

preferred derivative of an autoprotease N*° of CSFV, comprises the following amino acid

sequence.

SEQ ID NO 4:
(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRGDIRTT
LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETTKRIGRV
TGSDGKLYHIYVEVDGEILLKLAKRGTPRTLKWTRNTTNCPLWVTSC-(168)



descri bed above, wherein the fusion pol ypeptide

conprises a derivative of an autoprotease Npro of CSFV
whaosnps® sequence according to SEQ I D NO 4. ERENAWRI06000168

preferred within the present invention is a derivative

of an autoprotease Npro of -CBFY, wherein in addition

to the replacenent of at |east one cysteine residue as

descri bed above the followi ng am no aci ds have been

exchanged: al anine (A) 109, valine (V) 114, isol eucine

(1) 155 and phenyl al anine (F) 158 by threonine (T),
Thugrigi another (pesi3thg pwsgpbmﬁmt@namoae PEgferajply, eglates (tg;)a FYoCcess as
desc‘MHeB a?:%gé”\kl‘léfelﬁ%éj flfs@n D &fﬂ&é‘ %o&al?er%?a %Fl\ll'btl?é \F praﬁtoprotease

oo euci ne ut am ne
N pﬁC§ﬁMth¢émg@sq@séenqer@cg ﬁ@tSEQ\'/réNQ #n rel ates even
nore preferably to a process as descri bed above,

EveWﬁ‘ﬁdr@ i fefeREd WWithinOfe Rﬁééé?u??ﬁ/&gﬁ’oﬁ f%\';% BLRARRVE of %g (?YJ?Jp'r(YtSase NP of

an autoproteaseNroo erern in a

CSF% wheeein éba%@?eﬁ@tth@ﬁem@cqm tof @h leagl@neceystcinesitive agsdescribed
abo¥& FJHS\gmabg?Nlﬁot (SA \}eol%é}ge 8 @félgliizgefxg Pge\rﬂalme (V) 114,

exchange ani ne 109,

isolqueine (b5t &grandophenylalaning (e 1@&)by1tblseonmet(m exsginine (RTH3 with glutamic
amd\%‘E? {;W('Elﬁe 55??MW éijﬂc%éﬁ”ﬂﬁ) %?é'q'ﬁé '{‘?}I Q!M glﬁta&r@ agd (E), and

Cc ac argi ni ne l'utam c
leuciei (H) (é)wmaﬁlutamm( (L) 143 vvlth gI ut ani ne (Q. Most
preferably the derivative of an autoprotease Npro of

Thug‘ﬂ: Xn&ﬁ&roésgieegthtecbré%t MveRficH rélé%é@ Q@%r? E?S?g BR!?‘ér%Sl?l th B€process as

[ ow ng am no aci d sequence:

deSQ"WELﬁQHPELWﬁ@SKU}(MWEEF’XPﬁWMPW@PP@V@ ief PRIBRSProtease

o EIPLASAV wherein in addition to the repl t lea id
N RO PR SR 430Rn, 19, R LRSS A VA H%Aﬁﬁ?ﬁﬂﬁ?@?? Epoone 88
desqriperiabpye the foIIowmg amino acids have been exchanged: alanine (A) 109, valine (V)

LR SSER EeStn o

glutamigeanid gr). alysoer(®) §l4e\§lﬂ1 gspartie aeiddb).aarat )gawith glutamic acid
(E), %FIQYe%cm‘éRE)" ﬁgﬁ,ﬁﬂwga{aﬁ?%{mool ypepti de conprises a

derivative of ease Npro of CSFV having a
sequence according to SEQ ID NO 5. In another equally
Mosp pegferablydthg sqrsivetivenel an estaproteasee NI oh GSHi\asecprding 4o the present

mveHﬁ&F@o‘fﬁpr&% tﬁé‘ﬁll&ﬁmﬁg%\ﬁﬁﬁ ﬁ@g?(ﬂ%‘n@é 0l ogous proteins as

desc above rern usi on pol ypeptide
conprises a derivative of an autoprotease Npro of CSFV
SEQ®YN@gs:2 sequence according toSEQ D NO 5, wherein

In addition asgar agl ne 35 is replaced with
(1)-MEELNBREREY KTISKQKRYGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIETT

LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETTKRIGRY
TGSDGKLYHIYVEVDGEILLKQAKRGTPRTLKWTRNTTNCPLWVTSC-(168).

Thus in another, most preferred aspect the present invention also relates 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 5.

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



threonine (T) 158 is replaced with serine (S). The

derivative of an autoprotease Npro of CSFV which is
Wa@iRiobilz®e i n t he process according to the abovRCHADPE®E/000168

of the present invention fornms also part of the

present invention and conprt$2s the foll ow ng am no

acid sequence: SEQ ID NO 32: ( |

) - MELNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGTPSEVHPQSTLKL PHDRG

SECEAQEL@EBE%@WE%Y%J '(ltﬂ:)%) Mﬁ%@@:’v&ﬁ\ﬁﬂhreonine (T), and

thremEseEILNS iy veplaEE| with<s@ARRGI PRTLKWIRNSTNCPLW/TSC- (| eS) .
In anot her preferred aspect the present invention
relates to a process for the production of
Thetdgrigatblecf ansayteproteiang NiS ofl ESEVi iich ishudilized inttles piacesshaccording to
fusi Y, i r erj Y . :
the Bl Bspact R afBe BjeyE B el e B e Bfbsent jyenton anc
compyssEiRe folowiig arBino asitsagjuanéen addi ti on al anine (a) 28
is replaced with glutamc acid (E), serine (S) 7 1is
replaced with phenyl al anine (F) and argi nine (R) 150
SEQ ) Nep82iced with histidine (H. The derivative of an
(1)-RELRRERLERRPSRBIPVEVEERN I ERR! fa bt ViaBE S T FISDRGEDDIETT
process according the above aspect  of e present
LROLRRKEDORSGCHHIG RN SG| YiKiP GP ¥ Y Y QR TGRASEHRAR RS TQF BRI KRIGRV

TG%@RH?ﬁ’i/é\thé@Lk&%ﬂﬂ%ﬁfﬁﬁS?ﬁ&ﬁEW\ﬁSCS-EQBB.D NO
) - MELNHFEL L YKT SKQKPVGVEEPVYDTEGRPL FGTPSEVHPQSTL KL PHDRG

I S PSS 2SR S ARSI R PTRSCER F5etyppduction of

heterglrgr@RYroteins as described above, wherein the fusion polypeptide comprises a
corfFRSK I REE W PUSTRTLIRBTPELATRG£586) oo, 22
wherein émadditiont dlanide (a)\28tis veplaredavitheghttemicoacichds), $4vine (8F 71 is replaced

. ' t 1ce L dj . 21is
it pFietyilehfie (°FariE AR LS 88 1< PRk s b o,
the three first amno acids of proinsulin, nore
, DR Lo " '
The%cat‘ﬁ&%\%ﬁ@g%énﬁt%ébﬁs Sﬁléé‘nﬁl n%Q?S%\? (é‘?‘&% is P@fz\%i ?Lt‘ﬁg BrEHRLY according the
above gepst nbihe pnesenhinventiondatnmsalsé part phibe presgntinventioofand comprises
[ L il erred according to the present
the@%ﬁg;gﬁﬁ?%&?ﬁgq@éﬁVative of an aut oprotease Npro of
CSFV has in addition to the replacenent of at | east
.ei ne residue as described above at |east one
SEcgpr@elﬁ'ol | om ng am no aci ds have been exchanged:

(1)-REENIFREL ¢ R SRAKPYEHER VSPEGRPLFGTPSEVHPQSTLKLPHDRGEDDIETT
LRDLPRKGDCRFGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETTKRIGRY
TGSDGKLYHIYVEVDGEILLKQAKRGTPHTLKWTRNSTNCPLWVTSC-(168).

Preferably in the process according to the present invention the derivative of an
autoprotease N°° 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.



54, arginine (R) 57, threonine (T) 109, 114, 155, 158

and | eucine (L) 143. Preferred derivatives of the
waedeprdsease Npro of CSFV according to the prRGPAT2006/000168

i nvention have in addition to the repl acenent of at

| east one cystei ne residue a3-descri bed above, the

follow ng am no acids are exchanged: arginine (R) 53

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

o < Z it | oo oo
535 PectifbTy g o gt 1 OB o h ipryeace e o
CSh\ebrs ineadditipn taithevieplaceinent sfreHeast@nesystaingdesigimas degeribed above

. : _ . L otidine: ho

at [fst 8d 8 thk GoldHi érm'no%rc*ﬁ%\/@Beéﬁéx&{angéé@.ﬁéggﬁ\gf(Rigg_vglycme (G)

preferred derivatives of an autoprotea _
54, \irginie o 94,1 threosinei (Nt Hed, pt e eb5, dld8oart tepdnee (labddd Preferred

deri®RBS tof e ta'ﬂ?otppétgéseen pré BV@WQC(&?&@%’(&?E@M@ ;i eht fvehfibh have in

present 1 nvention and conprise the am no
addidien dosthgueshtassmesiEdf |ab least gnel cysteine residue as described above, the

fo|:&gﬁ]ﬁ%%%@é@%%%@é&%’m%%ﬁméﬁt\éﬁﬁ&%H KENHRR e (G) 54
with| JRIDE FRKECHNGEFAITRY/ O]} §7 MRy aCP & e aiRe ES(PEE! 14, 155,

195 RHERATT (P ARLRTR (AR SRR G SLRERRALS 8 2sparto 2ok
(D) oEsmrin (§)or fistidine:

) - MELNHFEL L YKTSKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTL KL PHDRG

EDDI ETT LRDLPRKGDCRSGNHLGPVSA Yl KPGPVYYQDYTGPVYH

RAPLEFFDESQFEESTKRI GR ) o
Suclypesiprsd denivetizsaeiEn aytreriReseNT T VSRR remLareglizediis dhe process
acccSJr_d@EQné Bh&% adpebt of the present invention forms al?ﬁ/ﬁ%&%ﬁr tLh}%LpFr)ﬁ'sen invention

LNHFELL YKTSKQKPVGVEEPVYDTAGRPLFGNPS
andepmprisethe following amino acid sequences:

L RDL PRKGDCRSGNHL GPVSG YI KPGPVYYQDYTGPVYHRAPL EFFDESQFEE
STKRI GR
SEQ/I8BGKL YHI YVEVDGE! LLKDAKRGTPRTLKWSRNSTNCPLW/TSC- (| eS)

(1)-MEBRRFEDL 9K T$KOKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKL PHDRGEDDIETT
~NELNHFEL L YKT SKQKPVGVEEPVYDTAGRPLFGNPSEVHPOS TL KL PHDRG

LROLRRHKEGACRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTKRIGR
VTASDBRRARVEYBE RS AR EHBRTVRWISRNSTNCPERRITST-HB8f ==

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

SE I@E%ID98: (1
C)*l - NHFELL YKTSKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTL KL PHDRG
(1)-MBEDNBFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIETT

LRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTKRIGR
VTGSDGKLYHIYVEVDGEILLKNAKRGTPRTLKWSRNSTNCPLWVTSC-(168).

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

SEQ ID 97:



L RDL PRKGDCRSGNHL GPVSA Y1 KPGPVYYQDYTGPVYH
RAPLEFFDESQFEESTKRI GC
WYI@EDEIEYH YVEVDGEl LLKQAKRGT PRTLKWSRNSTNCPLWHSZAT206)00168
The expression vector encodes the pol ypeptide of
interest as the part of the fusi on pol ypepti de which
is to be cleaved off autoproteolytically. In
accordance with the present invention, a variety of

(1) nﬁ@LMﬁﬁ@LL\H@f%ﬁKP\?é@éEﬁWB?EG‘?@UFW%Msﬁ*ﬁ&ﬁ-ﬁDRGEDDlETT
or exanple, the

an expression vector ,
LR%BR%@QQR&@NULGPHSQ%I&PGWYTGBWHMFFDESQFEESTKRIGR

We?eﬁfﬁe@?@ﬁﬁ?ﬁgﬁﬁ%@%ﬁ%%%flgﬁi%@?@%“?%Fﬁ%ﬂ'?:@é?%é9%,
an interleukin, a grow ornone, a grow actor, a

i ne, an enzyne, an enzyne inhibitor, an anti body
SEcﬁﬁﬁﬁgn anti body fragment, and the |ike, for exanple

(1)-MBLNIA FELIOMNK TS KPP \2BY EERVEDTAGRPLEGNRS R2BIPQSTLKLPHDRGEDDIETT

LRD&.EFE(;#E}%QHﬁLph&%ﬁlﬂw&\&wP}J{%[—IW.E?EBE%&%EESTKRIGC

VTGBUGKLYHIYV/BYDEENIKGAKRGITRRTDIRWSRNSTNCBL WWTISTEMES).
macr ophage- col ony stinul ating factor,

macr ophage-col ony stinulating factor, interferon beta
Thelexd%ééidhevé&aiﬂteh%udg t@b@lyﬂ@ptﬁl@”ﬁﬁ "rﬂ@r‘e@t akNher p&tkdfNthe fusion

POVERIHSQuEA R 19 B o=l PIPIPIFONUFIind" FEERURARcr il e present

inveBtidt; é%ﬂety@@pé@péptiﬁé@ df Méré@i lcan be rp’r‘ﬁ:d&'e@%mu@@ 6E§uch an expression
acti vator, sex steroid r ot ej n

i ndi n

vectgr. &iff FXergpleothe RQ'&GBE"? af:m&#regxg PRecibat 81‘%“5 WPFP'OQ'?P' activity
and ?ﬁﬁi ('fjdrl e&ﬁmbléeo@@lé’dé@d)frbﬁﬁh@tbrd@lt @fn@@ﬁn@@ﬂhrbiﬂ%e?ﬂggorpfah fiterleukin, a

ind o ide in particular [ [
growtg hQEIB@EP g@“@hﬁcgﬂ ?&%05\'?81 A ie{?é\rm‘géﬂ);%b&mee’“@b“‘“ an antibody
and @h e@fibddylrigpssie EndRhetikd, Hor d)@nipltﬁmfé’ﬂéhﬁﬁQRMZN qﬁfeﬁérdnczalpha 2B,
ii) @Fﬁ)' oeé the proce according tot

interiguk iy I'|eltllﬂlé6f nYman 9(5%‘?"3‘ Mope § o)gﬁgp%p hp,lﬁlﬁgquowth factor,
grarﬁﬁbc-’;lfed tstﬁﬁkﬂatﬁ?@fﬁ@ﬁ @ﬁarﬁ%&y@'ma%%ﬂl*ﬁ@@%olony stimulating factor,

macBAgE EPEnY SHERLIBOG: ESPACInarRECH B81a Th. bpyie  gimatropn, porcine

som‘éﬁ&nm' avdbukmL 19r m&%‘hkﬁf-@f‘fﬁt Eéﬁ-fragmb@tsckmd bllnﬁﬂj'p&tldes such as
exa | e nat urasmsrl bosone bi ndi ng sit

calclpiien PR, BOTIRIe NS et o RBieBPBObAAS. gy croluble. form,

pIasﬁVerdéﬁtadﬁvétbbCé‘eQnﬁeMdWﬂlnﬂﬁlgsgbrb%‘id epierbriaf @fdiith Fhdter) tissue factor
term nators (for exanple rrnB T1T2 or bla). The vector

extrageliular d9M@ht ai n sequences encodi ng fusi on domains, as
descrl bed below, that are present at the N-term naI
the fusi pepti de and that are requi

In afgfon i1 BEVRAPES o6 TRFESREH1 R Y QXS R ABMRSRe i pprticular a

polyBe@lideRiHiofPiBle8Pecislly GBitéd fo? aRAtiday flelidd8! e.gf Gfeen Fluorescent Protein.
[ mTunoaffl nity chromat ogography, so- cal I'ed epi t ope

tags", which are usually short peptide
In the expression vector to be employed in the process according to the present invention,

the fusion polypeptide is operably linked to at least one expression control sequence.
Expression control sequences are, in particular, promoters (such as the lac, 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 bla).



sequences for which a specific antibody is avail abl e.

Well known epitope tags for which specific nonocl ona
wa@ebhodses are readily avail abl e incl ude FLA@CT/AT2006/000168

i nfluenza virus haemaggl utinin (HA), and c-nyc tags.

In a preferred enbodi ment oftét-he present invention,

the expression vector is a plasmd. The transforned

bacterial host cell, i.e. the expression strain, is

The %’ét&r‘ ¥y 8ol d@m?é‘n? Qécﬂ%ﬂ@@s Bhddaing fa5ieR 'd%hﬂmsc QJ; d@é&%lﬁ Helow, that

known per se. host strain s generally’ brought up
are gregent; atgther%ﬁsra"@al - eofcthe JHsiom wolypakfidei and thas drerpquired for its
tigithe |
bmdlgg S:cg etﬁ% Iagf:@kl(%@hrd?ﬁ’étébrgtﬁ)s EQSthWPE%V g% r%/léﬁ\ér{% gég% Z\F? poRlysine or, for
imminqafinity cchEpragiogogianiy: §P*&Ql‘?qore@l§@é%tagﬁ ohiRky artedJS@@tlsashprt peptide
seqL@Hfzéé Fdr%mlcrp'aoé'ﬁé%ﬁlcfé}ftlbs?]% Lshg\V?llHﬁlg vl ﬁuﬁﬁf?%lto?)‘éafaﬁs for which

his can take place in s asks,
Speqf@sgncmOélonﬁl mt)oca%t%e@fet 6eaship| éyallab@orvpﬂl@e rﬁéd\me"(fm@nza virus
,@@mjnﬁ,({kﬁ‘ DaRf Binycliyeever, it is also possible to use
det’l ned |a(for exanple citrate nedium. Since in
the preferred enbodi ment of the present invention it
Ina béférfgdeéiﬁ?éﬁlﬁ@ﬁtofmhepr‘éé&{t‘?r?v%ﬁf#orf W %g)r&’slidfﬂfe@{dr‘?se? P%smid.
In the formof insoluble inclusion dies, the culture
W ll in these cases be carried out at relatively high
The Fr8R8ISMAdBRtdrEPhoR )éélmﬁethgggﬁegfloéfgﬁm 5 glﬁ@étgb h accordance with
systens are particularly sui produci ng
microbielpgisalgmadicaikeewn pef seexanpl e with the trp, lac, tac
or phoA pronmoter). On a larger scale, the rrult|st age
system consists of a plurality of bioreactors

The hpglrstesin isrggnerally bseuahg up starting Bamt siaglsl ejoryedn agwtrient medium,
but iDL dIEE Béssniﬁg k& ey 3Gl bie@@we? Leell %u%%igﬁg Sret |ft?£ﬁ<ky 'ﬁhQ strain is

I ncrease bi onass and product formation erin
genefaliyt suitivetad inw muéﬁta@e(m@@ﬁsmﬁ ©Fder tmohtammsgfémenmomass for further
use.Process is anal ogous to the shaken flask. In the

process according to the present invention, the
On 3 peplisFan, tisdrans Bkeenlacsoinashalien flasks; iebeirgs possile in mogt cases to

empﬁ?né‘%Bn'nlﬁR&V‘MeBﬁFn ?f@r e %PIQXLW (ﬁh qgé\ﬁéve? hF is also possible to use

fermentati on has taken ace S are
defingd pedipeldomgxarame rmtfalgaﬂedjwm nPioee i ithe Psefpeed embodiment of the

presér'\tofﬁ%ﬂtféh' ) %teﬁdébofﬂé't R 'eQPre%Q@d’ $@ion @BQF%@Q' % |n the form of

centrif gﬁtlon he wet ce mass 1S Nt egr at
lnso!y leripelugion dadies cthensuture wil 'ﬁH?@W:Q@S%eQﬁ@a@GdWL&@t welghvely high

temﬂérrzﬁﬁl%u(fSr RQERPRNBEE or lg@@@i)s Iﬁ'&dc‘iﬁe Stemisharkr @é{ﬁcularly suitable for

press, osnoti ¢ shock eter nts, enz
produslag sncbaswa hogiesi(fesexanple vathdoe trppa@ft@a abPyA rosiotgsl.i on

On aPlfardéF Qcale, the multistage system consists of a plurality of bioreactors (fermenters), it
being preferred to employ defined nutrient media. In addition, it is possible greatly to
increase biomass and product formation by metering in particular nutrients (fed batch).
Otherwise, the process is analogous to the shaken flask.

In the process according to the present invention, the inclusion bodies are isolated from the
host cell in a manner known per se.

For example, after the fermentation has taken place, the host cells are harvested by

centrifugation, micro filtration, flocculation or a combination thereof, preferably by



cell s takes place by high pressure honogeni zation. In
the preferred enbodi nent where the reconbi nant fusion
w@eiogpesd de i s deposited as inclusion bodies, PCT8T2006/000168
i ncl usi on bodi es can be obtai ned for exanple by neans
of high-pressure dispersioni®~ preferably, by a
sinple centrifugation at | ow rotor speed. The
i ncl usi on bodi es are separated by centrifugation or
centmuﬁéﬁgri rhE et 08N M%s@us%ﬂéé}%’ééd% ﬁ\@&{a‘ﬁﬁzfal chEicBHr gnsical means
in‘relation to the desired ypeptide of Interest can
such gerhigie Pregsuics damegenizern |bs1a@s r"@ sfrféwbu pies®f hyghes press, osmotic
n
shodk @ilefé?@eés}g% Eﬂﬁgféné sl g :‘o gt@)@ﬂ{r.@ﬁ%mé@f lfré%FEHIF ddlgi’uptlon of the
Ce||3dél<%9r plage by high rrgesHse omoger@zfatmnmotﬁe W?féfféd @mbpdmf@t where the
recombﬁriathLBfontJb‘?ydeBﬁcﬁé@'déBoné@y%snﬁ&%@Bb@ tRe tn@?%f&ﬁ%@dles can be
by several ‘washin '{o vari ous fers
obtagried fog Exasplenby :m%anlso@ b@b@rwumlswﬁ@@ ar, Mrefgably, by a simple
centﬁﬁ’:bﬁﬁdrpgt fowPFflort ép{ééhl ¥hé i dneﬁ d??éo 8k seﬂi‘é Lbz/u?éng}fugatlon or

results 1 n renova Of nost O relg g_@é/
micrefilatianher 2 sembiiaien Bdeds The rnur;twepaelat@rbtp esffed polypeptide of

mter@fstf éelH frén B} éwﬁfﬂﬂj(t,plé u&ﬁ% sfIneaF thBGhAISdiGH bodles in various

bodi es need t e SO ize present | nvent
buffers) for ééamelean ;ih@ eeeseness ofidaet Gfoe@(eam 8,5- Méﬁ)earpwrcﬂetergent (for

exarﬁﬂei‘mfﬂ ﬁbbprﬁ’réf@r g}ﬁ '(}!»ﬁﬁlg%(fs Soptl%.oﬁ%&)‘%m Rénté%on is improved by

provid fu5|on pol I zed
sevetf@is/ﬁshw\su stersoith Yarons btuﬁ@ns (e-8h0P15i % Deoxyehelaip falowed Py itwo times 1
M Né@F $ofihtfoh —Aﬁ'ndq‘J Wﬁédqwéﬁﬁ tI'ﬁ?’s"[]sugl Eﬁl%olhcremﬁ%lo‘f most of the
refer to con ere no or I ntra nol ecul ar
fme'QﬁiPéWﬁ%WtIdGﬁ§r06hﬁh9w@'léﬁ5§bb%. These cond| tions can be
achi eved for exanple by addition of detergents,
al cohol, urea or guanidine HCl. Conditions may differ
In preparationt fer dhe q@‘mtypfémma@graphmmem'atedu nclysion bpdigseneed to be
solubifgBet ency of the person skilled in the art to adj ust
conditions accordingly for any respective pol ypepti de.
The inclusion bodies are solubilized using a

The ?}F@%ﬁf fﬁpérﬁloﬁg'@m e tU%on;g'ﬁéé’és% Jk%s%ﬁﬁéd)é‘bd\féc vaér‘eod“rloE 515 GSiication to

are di ssol ved onol ec ar suspensi on
the @Uwﬁ@ﬁfamwsysteéu ifeeprovided &usmaolmpélde ips@ehilized under chaotropic

condnﬁHn%rtﬁéitlhrﬁH{Slté &t@&b@o%gacﬂlt ferred solvents are urea,

guani di ne HCl and strong ionic detergents as
N- | aur oyl sarcosi ne. I n another enbodi nment of the

As tﬁ’sre%SEéVelH gﬁe%th%HaB%Mé" QRaIP AL e %0 Q:Bﬁdlﬁérfsowhere no or little intra-

solubiliz usi n ueous al cohol t1on
mol%mlaallmtﬁl@cmswarsb@rpbwm dinese gonditinnst ¢asnber achi¢vesl fonexample by

addlﬁé'll} of dHt%?ﬁntPse réikdhol, Nffed OF ?ugﬁlelngqllgl ZYnifBns $RA/ differ for different

refer rocess nece ssolve t he
polypeptides. However |t is within the competency of the person skilled in the art to adjust

conditions accordingly for any respective polypeptide.

The inclusion bodies are solubilized using a chaotropic agent. Upon solubilization inclusion
bodies are dissolved and a monomolecular suspension with substantially reduced intra- and
inter-molecular interactions is obtained. Preferred solvents are urea, guanidine HC! and
strong ionic detergents as N-lauroylsarcosine. In another embodiment of the present
invention inclusion bodies are also solubilized using an aqueous alcohol solution at alkaline
pH or simply an aqueous solution at alkaline pH.



i nclusion bodies. Solubilization results in a
nmononol ecul ar di spersion of the pol ypeptides with
wOorRevemayse ntra- and i nter-nol ecul ar interacti oPST/AK2006/000168

preferred way of solubilization of inclusion bodies
within the scope of the pres¥nt invention, is

conducted by suspension in 50 MM Tris/HCI, 8 M urea,

pH 7.3, adding a reducing agent, e.g. 50 mM DTT, in

the case that oxidized cysteine residues are present.

Wiere necessary it is possible to renove potentially
As ysgd dierain dhanierer pelkbilizaiipn eshalteler £ theapeqse Neaesahy tq gissolve the

incldsith B&H&s. LibitZAtor Pakits e af M%h@rﬂol@@ul%p&@bérg%n'o? the polypeptldes
produced soluble wthin the cell, the clarified

w'thmwﬂwhmré ard intasiredle@dpririerastionsur t her work up
described in the followng for the solubilized
i ncl usi on bodies. The solubilized poI%pept|de i's
A Pfﬁfﬂ"teﬁéﬁ‘a)’cﬂf |sekybkﬂ2%twa o4 fislusien bogies mathisrihe seersyefdpmpresent invention,
is co?id%&l%ﬁ‘ﬂ?%dsﬁ%x&gm'éo AR “Pné/ﬂ@l %WI'JPéé YoH T Gog@dlﬁ’@éﬁ‘&mﬁmg agent,

colum. "Wthin the scope of present invention th
e.g. @ﬁMTJgﬂ%ﬁﬂﬁ)ﬁ%‘?%ﬁi"ﬂ@e%@y&!@ﬂ%@@%ﬁ arhpReseMe part

of the fusion polypeptide that exhibits the

aut oproteol ytic function is selectively recogni zed and
Whase uirpessrient igeprasile 20 rgmovhastentiglycine@rbiptmelesal, tefoexample by
centtifiR@forcondi tions the fusion polypeptide is

denaturized, and inactive. In the course of the

processi ng of t he pol ypepti de on the col um,

In tﬁ@%ﬁéé 'ti‘?é?sth@rlﬁa&n&r\ﬁﬁgntﬁbl)fp%ﬁﬁ’déif@Fio@%e@@élﬂBl%ﬁﬁfﬂMﬁ ithe cell, the
he result that the f'usion eptide fold ck

clarlﬁeﬁ 6e|| hamegeanaleds subierigd ft%thecfwﬂamdvqr ép aawubp@ktreﬂapj@Ilowng for the

solubiP&d ihelsiba badiksvat ed. The binding of the part
exerting the autoproteolytic function is maintained

during the change of conditions. As used herein the

Thet%ﬁﬂllzé@%BRbé;ﬂﬂ'e% friHek ldited %hdta(bpﬁéﬁ"ga' fhb WRforhdtBgra Phy system by
pronot e Fecul ar interactions and therefore formation

loadﬁfg Ibpwpd@«? atlinitg ehramataosaphy colwmn: VYHEN Kgyscape peinefrsesent invention

the @hfoﬁw%’t@d‘r&pﬁ?lsﬁ%’rh 88 -adfdstdd@bion MBA tRUpARIE thO RIS polypeptide that
ani ons and ‘quarternary am nes or anmmpni um ions as

exhipits ﬂ@r@it@wmeslyt'c funstion ishrelqctively rrrogbised aag peerd undes glenaturizing,

cha&?&iﬁ? cHFRGSHAL %nd%H%s@%dﬁ@FﬂSﬁQ% ?us‘an b&?&éﬁ)t@E% Qféﬁatunzed and
be introduced to pronote refold g? IS Wt

inachFR, 180 E0URE,T dhe i g58pSI08, CE e POMIIdE 198 thp ook, conditions are
chaﬁé@d&%t reRQFHZINgO Bésrﬁ&t?d?féj gl thie frééruthHﬁrtMe TM\GESI%Iﬁériﬁtide folds back

pol ypeptide. I n principle any chromatogra o
into dtgiabve configgeationtangehe aytqwmtﬁ@ytfm@n@twnpémﬁ q.déwe binding of the

part¥X8fihg thaRltbpiteolytie RtHckib® &Sméiﬂﬁlriéa'dihhﬁg He'thaRb& e &shditions.
under “cosnotropi ¢ conditions can

As used herein the term “cosmotropic” shall refer to conditions that promote molecular
interactions and therefore formation of biological structures. Conditions may differ for
different molecules. Citrate, and sulfate ions as anions and quarternary amines or
ammonium ions as cations exhibit the highest cosmotropic effect. Also other reagents, such
as detergents or redox systems, may be introduced to promote refolding. It is within the
competency of a person skilled in the art to adjust conditions accordingly for every
respective polypeptide.



used within the framework of the present invention.
The matrix of the chromatography systemmay, in a
w@e@haryoed enbodi ment, be in the form of a col POTIAT2006/000168
however, it may also be in other fornms, |ike beads or
organic materials |ike pol yet8hyl ene gl ycol nodified
wth an affinity peptide. Chronmatography systens
suitable for use within the present invention may be
I I » » v
I e o o 00 A8 T SPlocking bRBigBsion polypepides
undgsothpetiepie roadifienssand rwirdaiginggundiag ynderneospiotrepicygopditines can be
use@witﬂﬁl the@faRBWErk ﬁf(m@g%eﬁmn%moﬂgrﬁghﬂlafﬂxt& the chromatography
pol yanioni-c tags |1 ke e.g. polyasparagi ne. Accordingly
systemtig i & ergiereerbembodivient perin thedom of apelymn, however, it may also be
in oftl3F PO Gk RRUAS Y67 Lordanie nPeft@Ifia% Hed %boﬁf@{h?féhgdglyflcfo@%émd with an
~group consisting of Tmobilized netal” 10n
affingypertideogr aphy (1 MAC), cation exchange chromat ography,
ani on exchange chromat ography, cellul ose bi ndi ng
domai n chromat ography and peptide affinity
Chraypateanapby) s¥siems snibalie forayser withiy thenpregentj inyanfion may be based on a
OBRLIRG" Fhkin S (o PRSI oF ) i
cel C ye o?rr'g{jlg raphyr," %h%gﬁg%%%t% h%ét Bs?ggh&pﬁbgf ;@g% eraphy _SyStemS Heing
polyedfippici dags dikgoleydatPplyardininegor mabflysifisr easprvedile@se@njog exchange

el d N | ysi ne
eI A b o R S et ¥ Aoy the
expressed fusion polypeptide conprises an Nt erm nal

Accgrg|n§t§§\ﬁliﬂ%‘itﬁe g?&%ﬁgﬂg/gﬁmeeaﬁniﬂphﬂrﬁﬁ%itcﬁgée‘&\gﬁf,ystem ispreferably

sine ta € ution contal ni ng pressed _
seletigdiftom phel grpup commistingaf immebilizad metabipnfehsemetegraphy (IMAC), cation
Sch lgrddhl € Ghican (48 u fhding domai
exopR Bt Ao RSSO AR A Shing domelr
chramategrapangnaptide affindy ckromatagramtyphar ose FF, CM
Sepharose FF, Fractogel EVMD SO3". Preferably buffers

with [ow conductivity are applied. After |oading
Morg ntpseiatablvat Bei aaffiniyy efwomataeeaphyutsyatiem r Bsesl disngeatigp exchange
hrdRatSdrabihye dyHdYeih The FS4H5T bOYpGFid8 dBifprists Wi Sdlycafi¥hit t&R Even more
¢ rcong%Fn r’QS"( on‘?_I At a ureg_g% c‘entratpifnons_l oé/\ci;es; tﬁvgn %?SM
preferied isdhe)use pireither a pplyardining eipadylysingrffighriage el ut ed

fromthe colum. Another preferred enbodi nent of the

present invention is one, wherein the affinity .
For catiomexepngpprapatoaianhy tmicypresseshiusips ealyrapiide gogiprges an N-
t dibhict 38, TS aRpley REBblS i | 5&ylydine tag. The solution
e 0 y% oni c tag. Mor e p?efergbl:yyfa po yar\s?)af% i ne |gs
con{;g'@w e grpreasad) fusign polypeptide that was extracted from the host cells is
(filtered) and loaded onto a column packed with any medium suitable for cation exchange
chromatography such as e.g. SP Sepharose FF, CM Sepharose FF, Fractogel EMD so”.
Preferably buffers with low conductivity are applied. After loading unbound material may be
washed out and refolding may be started by introduction of a buffer with low urea
concentration. At a urea concentration lower than 0.5M the target protein is cieaved off and

can be eluted from the column.

Another preferred embodiment of the present invention is one, wherein the affinity
chromatography system is anion exchange chromatography and wherein the fusion



A further preferred enbodi nent to achi eve the desired
bi nding properties is imopbilized netal ion affinity
we booerredosgr aphy (1 MAC). Accordingly, in a prefeCT/ae2006/000168
enbodi nent of the present invention the affinity
chromat ogr aphy systemis i mi®bilized netal ion
affinity chromat ography (I MAC), and the fusion
pol ypepti de conprises a netal chelate affinity tag. In
polybéititie RFMritEa PYFEABNIB Ay, ﬂﬂ&b}ﬁﬁet&lﬁ?b@ﬁéﬂa@ﬁé’ is@eacths affinity
y means of a netal chelate affinity tag conprised in
f8g-it. In a nore preferred enbodi ment of the present
invention, the netal chelate affinity tag is a
pol yhistidine affinity tag. | MAC is based on the o
A fUﬁB@’c prefeTech sMipdiatest o aghigvr tha Aesireg Bipding gHopsries i inemobilized
met&iorPafifity chrdrhaBbRpHP (INAC)am no acids (either naturally
present ‘on the surface of the protein or grafted with
reconbi nant DNA techni ques) and various i mobilized

AccdFBingly, inod BreférHs erRBodiPBRIEST thé bFdsBht ingériton tRE affih@ chromatography
Chromat ographic nmaterials known in the art for the use

systerq is jpmobitigedansial e aiinily phraatagiarby M @sand the fusion polypeptide

compfE’TH metd chdlat@ afinftf ¢dg. ed enbodi nent of the present
I nvention, N 2+- Chelating Sepharose Fast flow (CGE

Heal t hcare, Uppsala, SE) is used as nmatriXx.

In tH¥ cBEO Md Yok pélgsep%éii@io%cfév SRR HRERRRYYmEEYs Bfa metal chelate
i mmunoaf finity chromatography, enploying epitope tags

affiniy tagecommrised i'dbove which are present at the N-term nus
of the fusion polypeptide and are bound to the

chromat ographic matrix via an anti body recognizing )
In a gngra prefgiredygatbrdimeniof tenpresrnt davspion fthe mety cbislata affinity tag is a

polyhiBlidthé bfRitptalr ef erred affinity chromatographic nethod,
whi ch has the required binding properties, is affinity
chr omat ogr aphy using ol i gopeptide |igands. As used

erein the term."oligopeptides” shall refer tq. .
IMAGTE Bt altih ST RS oo RIaTt it by ek hisfidiag or ofher sutable
uniqamamﬂn@@bras.(emﬁta{dtlﬁa?ipfes@hti GORRPEUERS dfame proleRNat Grafted with

s.. Accord a preferred

f 3 i . gty i .
recoghitt HH TsPEHES) Fro U FUAPIERS etal s, Ayat 26 copper, nickel,
zincCor RTRICHIbMBIdY rapyRt paevbls!] Mjngwal iRfhe hit g&pmetdsda? I|MA@gelay also be
usefggw{g%i&ﬁ}eggrg% Itir\llvg |9n{]brl]rg@?p3|gfe[srgqj]§n fo Ig@rggw @i%:fges?nrt ﬁwention, Ni?*-
Chelatitip Sephartse Padtdion.(CETEIhtarga0ppsHid, SH)iiy 6ded 4Y mesix! O

the part of the fusion polypeptide exerting

aut oproteol ytic function under chaotropic

Alternatively, the affinity chromatography may be immunoaffinity chromatography, employing
epitope tags as described above which are present at the N-terminus of the fusion
polypeptide and are bound to the chromatographic matrix via an antibody recognizing said
tag.

Another, within the scope of the present invention a preferred affinity chromatographic
method, which has the required binding properties, is affinity chromatography using
oligopeptide ligands.

As used herein the term “oligopeptides” shall refer to proteinaceous compounds, containing



condi tions and mai ntains binding during change towards

as well as under cosnotropic conditions. This form of
wW@bdobniyoyo chr omat ogr aphy makes use of the specP¢T/4T2006/000168

bi ndi ng of certain polypeptides to other polypeptides,

as for exanple known from a20-bodi es. O igopeptides

are capable of serving as affinity ligands as well.

These nol ecul es of fer high chem cal stability,

r

at 82 Rk il el S QIGBAILEE NERFa 1R R Jo 38 aino acds.

advantage especially when applied in a

[
Ao BB I BRISA S omBO A BfEor B8 PhckFy L SARAIYE Ay Bhtomatoaraphy
systemmiilizastm’r oliglopppetistei ligend iobfiver foctwetye anind egids wngth more preferred of
r | : t 0 I
31x %téﬁt érﬁ eabéc%nlléﬁi?, g?ﬂpﬁ%ﬁ%aes t ﬁfaﬁvll%rs]@he ﬁlgh Ilaartnchgelectlvely
bmdsdm Gmpargotf tbe fpsen pollgpeptigarwtsrt'mgaupmmteolymdfunum under chaotropic
condlIR BAP G GANA! Bh@RS aufib "ftRok owBRRLEGVAL BRELScosmotropic
nown art; prepara lon O heé
condjticbrgopeptl de li gands V\/nl ch are subject to the present
i nvention. Preferably though, the peptide Iigands are
generated by SPOT synthesis, PIN synthesis, teabag
Thiss yorrhexdfi affinity mhmMatsgta'phy maaker] , usge o€ rtheespecificRbinding of certain

o' Bhpe AP ol ST R 8 Eptces e
capalile af servingtas aﬁlnlt?dqgandi@_aPM@tleTIneSQemoledmw ofedhigh gheridal stability,
effic%%\é rs%!lec IVI% %&mﬂ@@nﬁtth%ﬁgrﬁg&ggﬁga&ﬁ&lé eﬁl\etsg 'features are considered

anc I st one
as mnmateapecmnwwpe@aepﬁed mvaabtdpbarmadeetldal gamess draptide ligands

dlre&E@ earﬁa{ngtjast 3{ Abflclieddh 54 1 Q%F]rﬁeodﬁpr Q%Egr?d Jtééér?aq pQBtléehﬁbranes or

ora matrix. 1n another
bmlomctabdibmﬂas mnfa tvaye mowsetot thenperstn skilled ivetheegrt.i ldethe context of the

r ] ' . oo
resbh OROANGE, SEMNLI b8 RAL ks BB gl canatons
a high degree of specificity. The oI | gopeptl des that

Metﬁ‘éo% ar! Eﬁﬁﬁez §grﬁt%§|§”I{ﬁomelns?I'?éoe%rpfar%hgmf%ﬁs?é}t preparation of the |

I nven are aracteri zed by t
oligepeiptide ||lg_elhqs hihioh aer subjégirta ther pteaentvmelatm fRusfeably though, the
e %H&e
pep@% I?ﬁéﬁﬁ% hge é%rtoegitfaggl S %}g@@%ﬂ :lb;l]w ggmﬁ%ls' t&é%bssr}/nthems mix and
splitohéthomedescrited in dgruiw Lisi, e aIeExmm@ﬁIﬂati‘lerma’telog)aBt (28003} he-30 or the

PELI@&NC}HetR% y(?e%%bb&f i a&&s% H'A‘gBﬁthn'éF%t apvﬁtpt%gfepttiggtﬁotein Res. 47

Xerts au unctlon nafurt
(1996).cTe83. e&sbverab hrmelrehemstruetsiwn (ecpplied fonaechdriog of the first amino acid.

In ogé :pgéggngégd %r?lgcr)r%ﬁb%ﬂpgf tﬂ@fyr@%n@‘m qutloeﬁc ltI% ﬁ‘g%%? 2ivs generated separately

roup consis
and afterwards immobilized on the chromatographlc matrix. In another preferred

embodiment of the present invention, the peptide ligands are synthesized directly on the
chromatographic matrix.

The oligopeptide ligand exerts a high degree of specificity. The oligopeptides that are
synthesized within the scope of the present invention are characterized by their ability to
selectively bind NP°, NP° derivatives and fusion polypeptides thereof under denaturing
conditions. Within the scope of the present invention such an oligopeptide ligand is directed



SEQ ID NO 6: VSIFEW SEQ ID NO 7: AVSIEW 1 SEQ I D NO

8: AVSFIWY, SEQ ID NO 9: VSFIWK 1 SEQ I D NO 10:
WABREMIAS9 SEQ | D NO 11: AFYTWYA, SEQ | D NO 12: PAFRXRMUKP00168

SEQ I D NO 13: AFYRWY, SEQ | D NO 14: AFYRWYA, SEQ I D NO

15: AVSI FEWY, SEQ I D NO 16:- AVSRNWY, SEQ ID NO 17:

ASRFWY, SEQ I D NO 18: AFYRWAA 1 SEQ I D NO 19: AFYRW,

SEQ I D NO 20: ASRFWYAA 1 SEQ I D NO 21: AFYRWAA 1 SEQ

agaih& Ne 2dart AfrY WY AbsioNV pblypegiine §666Flﬁng3ftot hige Hﬁ@éﬂ%ﬁ that exerts

i nventjon oligopeptide |igands may be used with a
autoRfaieqiytiefangionwi t h a bl ocked N-terminus, bl ocking ber ng
achi eved e.g. by acetylation. Most preferred is an

enbodi ment of the present invention, wherein the
In aJB'Ftha?rPf?éfeéfemb@'ma’ﬁtmfdhﬁW‘%ﬁ?@bWPW"I\iﬁP@“@PPmWllgand has an

amrrﬂfé‘cﬁtl S UBNES sSiESH RoMIne grdupURSistiny &ombi nation with

tide ligand sélected fromthe group

SEOc'&nMPst’thpe BEVSEQ I'D NO 10, SEQ ID NO 11, SEQ ID NO
SEQLD NOERQ IJE?VQI@V%& and SEQ | D NO 14. Therefore t he

esent invention also provides an affini ty matrix
SE£W9|%| n§Va&FBYYi d phase and an affinity Iigand

sgq:mmorgsr ngspRpykde bonds coupled to this solid phase,
rein the affinity i gand conprising peptide bond is

SE%@ ety APBRNY fol | owi ng group of Iigands: a)

Squmqodﬂs APYPIWYE, NG the fornula X1X2XaX , wherein Xlto
4are am no aci d resi dues and at |east two of Xlto X4

SEQ D R 12: oAFERWY
SEQ IDNO 13: AFYRWY,

SEQ ID NO 14: AFYRWYA,
SEQ ID NO 15: AVSIFEWY,
SEQ ID NO 16: AVSRNWY,
SEQ ID NO 17: ASRFWY,
SEQ ID NO 18: AFYRWYAA,
SEQ ID NO 19: AFYRWY,
SEQ ID NO 20: ASRFWYAA,
SEQ ID NO 21: AFYRWYAA,
SEQ ID NO 22: 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 acetylation.

Most preferred is an embodiment of the present invention, wherein the derivative of the
naturally occurring N of CSFV according to SEQ ID NO 5 is used in combination with an
oligopeptide ligand selected from the group consisting of SEQ ID NO 10, SEQ ID NO 11,
SEQ ID NO 12, SEQ ID NO 13 and SEQ ID NO 14.

Therefore, the present invention also provides an affinity matrix comprising a solid phase
and an affinity ligand comprising peptide bonds coupled to this solid phase, wherein the
affinity ligand comprising peptide bond is selected from the following group of ligands:



b) peptides conprising the formula X5X6X7X8, wherein
X5 to X8 are am no acid residues, at |east one of X5
wWo 2005813989 W and at | east one of X5to X8 is E PCT/BI20@ndoo16s
c) poly-am no acids consisting of an am no acid
nononmer of the group consist2krg of R K, E and D and
an am no acid nononer of the group consisting of Y, F
and W preferably poly- KY, pon KF, poly-KW poly-RY,
a) pg{arytldggcoﬁg s 5@{7‘*%\ =% X%@ : %P(%ms godto%g%e ﬁﬂmoyac%%smues
and ptelpa$tdwg Oélﬁcfo%hl?n\g/ Yord) and b) have a maxi mum | engt h

b) g@léﬁeé%ﬁggﬁﬁ% tg&@ﬁ%k&ﬂb@ Whdkeir Reto geta?:e Qﬂr@oamd residues, at

S acco A% nrmum T
leasbenen® Xado ¥s is &% ahdeas leaphermofaX o X isyE pI @aami:, have a

o D B A BRRCBES B0 st o

E ardUs3 aowh ap aoting acid meaeraer of t&)gmumo@aslstyng afhe Feand \Yanpegéerably poly-

KY, p 5'¥%:f bglygl'%(/\é?}%ly-ﬁh?eﬁolggﬁd Rgﬁr ch%&%rop BIlycori IB,S %ﬁgﬁ ly-EW,

polysifdiand BQiYDf\M,er kosnot ropi ¢ conditions, at Ieast t he
P
i35 GoB9a o faol AN B8] pa SRS jerify o5 amin
aCIthQSIdwi‘S' ayidi thefdre pely-@eng adids/accardirgtptd) haive 8 mioimkm length of 20
ami &l%ﬂe%! sOf 6 to 8, amino acid residues. Preferably,
eas one positively charged am no acid is present
in these oligopeptides. The poly-am no aci ds according

The%ég?fghi’rc@@éﬁdghﬂeeg ﬁéﬁ %ﬁ‘in# 1o eg aggop teé{eaxéélegéleé%mlbgd herein,

ues eas am no acC
especially dobipd N&S és;d@tiwayveﬂande‘ason poteinsrtheredcPredfissiiv these ligands

or afﬁﬂm {rﬁ:@% })Mdm"ﬁf E?ﬁ{/aﬁ arfiTi&8n ngt nis fHeredt: der chaotropic
rcrally ava| y-am no or cu
conditiatisandalgshunder ‘gQﬂnyotlerc cq;n@ﬂgmm,’g @aetj)be NPE (—pe(;t)of m a fusion
protéhGNA product No. P9285), poly- KY, 4:1 (MW 20.000 -

000 Da; SIGVA product No. P4695) or poly-KF, 1:1

(MA/20. 000 - 50.000 Da; SIGWVA product No. P3150). The
. k . n

Progsb b T SRR 80k ) e B8Rl B8 ' BatBbbices
havexg lengflf ofeto @medmc@ly otk IQ:I!B smino peid uesiduesr Praferablyeet least one

posticy o naRRE BeSrn et ifiobytog TG pefeapino accs
accdydind 40 pshavela piefsivad dengih efratddast ad Emiﬂﬂ aqid reisidughraergypreferred at
Ieasgﬁ’@ % did rtegﬁugé 99??5 lal{x aﬂe%s?’f (ﬁ) gagfd r@gﬁuesh eSpecnflcaplly

erab% € SO ase 1I's se from
prefemserd p@y-;an@q)amdsmrgm @gmamﬁglally avallable poly-amino acids for culture

media, such as poly-KW, 4:1 (MW 20.000 - 50.000 Da; SIGMA product No. P9285), poly-
KY, 4:1 (MW 20.000 - 50.000 Da; SIGMA product No. P4695) or poly-KF, 1:1 (MW 20.000 ~
50.000 Da; SIGMA product No. P3150).

The affinity ligand according to the present invention may be chemically modified, especially
acetylated, esterified, amidated, oxidised, reduced or provided with a linker molecule.

The affinity ligand is preferably linked to the solid matrix by covalent bonds.



materi al, especially supports based on cell ul ose,

agarose, acrylam de, poly(styrenedivinyl benzene) or
weedwhens gl ycol - met hacryl at e copol yners, ni crBCT/AE2006/000168

pl ates, nitrocellul ose nmenbranes, mcrochips, glass

pl ates or metal coated suppotds. According to the

present invention various types of solid phase

supports may be used, such as the supports based on
As s‘éﬁdj k)h'éééﬁﬁateﬁﬂaéIpﬁﬁt&lg%mé@"&p&léd W@lb%'ré’sf Pflé!@ lb#d appropriate.

ran hadex gels), acrylam de hacryl

Prefﬂqbg/ag}eﬁoh@ @hgge |S§p|eict@g fropsike g;wpg@qr§)st|ng of chromatography
matémil Y&ééyélﬁﬂﬁébyhé‘Mé&%%ﬁ&%lo&@%b%eoécrﬁﬁh% E&klé}yrene-

| ene glyc met hacryl ate copol yners opear |
d'vmﬂhfmme) pw%vheaesb@elrm @@F%?OR?W"W%WP% rplates nitrocellulose
menRsthhésS Widtbctaps, @%%‘s?ﬁﬁe@@%g@(&dﬁ&l §uppeasdex gel). The
supports approved for human or veterinary use by the
conpetent Anerican authorities (FDA for food and drug
AccadiFgnth e afesém)m/éhnémear%us a8 0 w:d%aesewoﬁ% nfdy be B, such

nore partlcu ar | Yy sel ect ed di tion, Port
]

as thesunpees basasd orb@el!ylﬂsae%qar@ﬁee(ﬁepmw eyMa@rod?reﬁge ), dextran
(SepHaEk Bgls) ta@ryié?‘rﬁdé‘fééd?w‘a&byl iigadd. g%Ps‘? %I%Q@SROSW"@;IS) poly(styrene-

present 1nvention (the support i's Said

d'v'rfyth%mﬁi £PoureRipr Paneg Q§ED,|Q§1MYWTB@CWG cepglymers (Toyopearl
HW aﬁsk TRV Etbel RV BERFor rﬂﬂdﬁré@tmibéﬂnc@ér &sé@hrb%te 'g?:d Bran

ani c or 1 norganic mat eri al known per se
Su%ﬁﬁ % galbiThe |3HPB%13| aPPEIYEE dorduiRanari V@Fﬁ"@ﬁrymsﬁtth’l the campetent

AmeMcBR Buthbftiey (?9%' fS?fooﬁ -aBd dAgY éﬁrﬁl'nls%tlow Rk H\eetELﬁ"opean Union
pol ysaccharides such as agar agar and agar oses;

age%‘m il bedrore particylapy selectdr ko agiditinndbe sypRAkSAlecps must be
bon@&i |p\=5f@|§8ly b?y@fobéléﬁt’%n'&)ﬂg feitht waRfy Ilﬁ@r&ES@ingQH'?ﬁe BrdSént

guar um ar abi ¢

invenForb i FHRRO 54 £ b AmclRTnizSdinTHasp g heS Batrsay comprise, as

the FRix/backistMe! BRANSatufebi éfr‘nﬁ‘netlﬁ Bhd BFRR or‘?ﬁd}bé}ﬁ& ﬁ'%terlal known per se
carrageenans; heparins; gelatins; synthetic mer s

to bg aewcaelepra) ﬁwrﬁf@ég sepRIRtIGLOfRsPtRiN ApH ametn@@rrmpu es, e.g. natural or

syntﬁ@ﬂld/ Jé@&ﬁéﬁdé%d&ﬁas BPArgat S agdr0bese §élﬁﬁo%es cellulose ethers such
yethers; ymeric vinyl compounds such as

as %WWHWI aﬁ'w?ﬁﬂ §ar§ﬁwmﬁtw§?mﬁe§arcw \BHMESHER as guar gum, and

guni A18hiBagUrR gRBEiEGUA idgadtih accust badh gﬁ}ﬂﬁ )&ﬁfh%h'g@hﬁ péb{ﬁﬁ mucins;
as sil1con dioxide including anmorphous silica and

dexigangy ehitins chifesags; %ﬂ%tﬁs,sqarraeafe@s faezﬂwn%lge&immvethetlc polymers
sucty bﬁgﬁﬁmﬂeg sGE ApAFacriiBhiies @ké P8FnREIACAMILES DolyRhides;

i hati ons of ese natural or synthet’ic and organi c
PO'YGFter%BP'@ﬁWP@» ﬁ@h/@ferlfavl@yl CPAWoRBdS suchiagRebyinylajcghols and

poly@fy?ér%%%l%ll&%’eEQH&%aﬁk%ﬁt@f% S\?cg?ds sulﬁﬂﬁ%%@mals such as silicon

| oses, I'Tul 0se ethers such as r oxXypr opy

leX@@l Imjwj%amé'M&a&ywﬁ Ay quasiz alll@@eme@irsghaafﬁa@@ngwad Rese
glasses and ceramics; metal oxides and sulfides, or combinations of these natural or
synthetic and organic or inorganic materials.

The matrix backbone is preferably selected from agar-agar, agaroses, celluloses, cellulose
ethers such as hydroxypropyl cellulose, carboxymethyl cellulose, polyamides such as
poly(meth)acryl-amides, polyvinylalcohols, silicas, and controlled pore glasses.



pol y(nmet h)acryl -am des, polyvinylal cohols, silicas,

and control |l ed pore gl asses. Especially interesting
w@iobd139ease material s as matri x backbones ar eP€r/gT2006/000168

agar or agarose beads such as Sepharose and Superose

beads from Pharmaci a Bi ot ect24-Sweden and Bi ogel A from

Bi orad, USA; dextran based beads such as Sephadex,

Phar maci a Bi ot ech; cellul ose based beads and nenbranes

Espédi’éilg uﬁére@ﬁﬁi&ﬁ@ p‘ﬁ%’sé Hapsis d0mamg el Rnegare e.g. agar o agarose

hosl ova nposite beads suc Sepha rg
beads gysh @é)SepPhr@ISﬂﬂﬁﬂ §u3er@sebnadsdm§hgrmm8mqhe weden and

Blog%[sfi%tgg%?%dy UgAS d?)H t%é?‘g ggﬁs\%ﬁ s %E&%’Pﬁﬁiﬁama Biotech;

cellugisg-bresd besds-ansl mmamewawbaw@r@z\arcg Igseotrer S,

Cze@r{bglosg éa?né{ gggﬁ’%%ﬁéﬁe% %%&gl 5§Jﬂ) éé(g Pg%]rgr{ama Biotech;
beadsax; sybf@atﬂ%or@fan@|n0lym§umet8eﬁraaﬂogels‘mmgo Heas. lUSA; &DROS
med%&tcg'? oc?ﬁ%,?) %éla gﬁg%?emg rl.‘i’@dl\ BioRe 8C§|5'C§’Q’P gr@MQ@l@ Fﬁ'@ﬁi from Biorad,

Coat e l1ca co
HEMﬁh@an Separon fromatsSIEK andrblyperds agd d Fisagsyl ia twrsrBloSepra USA,

ﬁ mla%%h ¥ P§?\pb%I é}‘sge@fAﬁlpéHus-Fﬁétg{J%% %gél‘?és c&nﬁ% led 1 pore
glass

@SEBI from @wnm@eﬁir@n Enhylend ae@Spﬁerpﬁh@Smra,uand q¢a§ed silica
comoghes e Byt I Flrh A4S GBS, AETi0D and
CycleGen fromsArbor TeghnolegiesTHEAs ol i d phase material may

further be fully or partly perneable or conpletely
ermeable to proteins. In a particularly interesting
Typl otierasiid pbadse matriybesidione; as/welt avihe residtingsfupetionalisgdrsolid

pha§%}‘éa{rﬂr r‘ﬁb?f%é d 5%8”88%8{ ofi g@ﬂé nléi’é‘sagrss(?g%i;l&l Ebé&s nﬂé?nbranes

ran

or sheets, maidedsurieceshioy ﬁthzkér Tf@ﬁ mldcpé\aa@ platerial muéum bglf'élh’ or partly
pern?éab@oﬁc%%dl&blgﬁﬁﬁéﬁrfé%me}’to?Qotéﬂg IR Jr@éul M%F&hhd @mbodlment

oses eresting ormo matrix i1 s
of tr@mﬁgse{nylrwgmhqnothegﬁatnmsun the formieé qugulﬁr@f spherical beads W|th sizes in

the r%ﬂgg bLPIR bé(?@ﬁ@oﬁi%"férébl Qodl%ﬁé H‘ GRS ?1) 60n Rﬁ“hfdh e%rmance

se congl omner at es e especl a applica
applicationg ansl sushlas @pﬁ)oatmmfgferam $0-8 Qiugefprcnremﬁa/ﬁmoses
bed chromat ography as well as different batch- MAse
chromat ogr aphy techni ques in non-packed col um ?
A pastigyiardntieesting é@@(ﬂ’f patidnis iardensity eandrotiechratrixin @eafpfmm fly

condIbBBRES cHRER; X Soft?a&l&ﬁollﬁ’l SaRes 'T'F@{)ét éd?'ﬁ;ldﬁ‘?éfa@@  Wwhich are

ttached to t mat erl a %E
espegialiylapplicabler Im@ml@@pergéortsdbb&u@pw pt@maéde eq phrematography

asv&éﬁ rerﬂ'btaha‘fﬂ-w@é! Arofidt&frhpti e S les € AG6H tgasekaeéo‘ﬂﬁﬁr% e.g.

I nit accordl tot prese I nvent i oN
simple batch adsorptlon in stlrred 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
ligand with a suitable reagent known per se making it possible to link the matrix backbone
and the ligand. Examples of such suitable activating reagents are epichlorohydrin,
epibromohydrin, allyl-glycidylether; bis-epoxides such as butanedioldiglycidylether; halogen-



and the solid phase material or by a preceding
activation of the solid phase material or of the
WO r@ant39s® t h a suitabl e reagent known per se neki/AG2606/000168

possible to Iink the matri x backbone and the |igand.

Exanpl es of such suitable adb-vating reagents are

epi chl or ohydri n, epi bronohydrin, allyl-glycidylether;

bi s- epoxi des such as but anedi ol di gl yci dyl et her;

L

subs?ﬁh&ﬂ?@ﬁ%l@é&drﬁ%%@gs%B!I:H\?IQ%HI SrIGOROHR BF R suiene;
carb@@ylmmsimle alaghydnsesuch jag aiyfarissdialdeinydes aginenas: pyanogen bromide;
penéHa@AﬁdﬁRH%@ ofidhABEperfoda ogﬁtﬁo@fnﬂgééj%hloﬁﬁfrﬂagﬂéé §&ch as cyanuric

such as sowmmata peri o ate car bodi i m des;

chlodds:; @kamyi cldqudeé§ugmj e tasy! ehjerisies japd #eBY chiggdess IN-hysiigty
succ@ﬂ}‘n eﬁuc?r gﬁ’lgfp%& hlan!beElEhg ASsuRBkhteS: SXMolones; maleimides;

Xy succl nim des;

pyridyl diBUIBdQﬁ, @ndrév arides.iAmanathese theativating repgenis legving a spacer
grouﬁ@igﬁo& %‘éﬁt fr(')'Fﬁlaes‘.IHQI%%nd @’QL gﬁbaéblt | VI'§IH birh, éﬁ)ﬂﬁom@ﬁ'ﬂjnn allyl-

reag

glycnriwlathehgal%ers@w@r hajamswntumd‘ 3liphatin ccrmnswnds sﬁ“ﬂf@ﬂ gulfone;
aldehﬁ%@r l]‘ﬁncgrlyegef?yé;'ﬁéé’ﬁ BE}Yﬂ&é hidf Rz %&blﬂnesb malelmldes pyridyl

poxi des; 1ogen substit
dlsukﬁﬂewmdﬂwd@é\dp@;ma@refarrad nyI sul fone; al dehydes;
qui nones; cyanogen bromide; chloro-triazines;
oxazol ones; mal ei m des; pyridyl disulfides; and
Espmhyarztmégng a¢tyam$lre@ge@§ areebelisvedia Be emXéTcempph@ds such as

, rgﬁfbgﬁwﬁ A @rpoxy conmpounds
eplcgglc;:dr?\{'gitsm %SYI oro y ?alrnﬁ,b%%rie qum dy et her and
but anedi ol di gl yci dyl et her For peptide affinity

For ér}{/ e%ﬁ‘fgﬂp %ﬂmné%g%rgéar& it ﬁﬁos%gpé’gﬁﬂw@epr@ge% fﬁ%ntlon any | matnx

e i mmobl i zation

usefgifpt trGemmc@almtprtCérpen@dmlwads parbe tiggr- ;Prﬁfeeab!yo'aéptogel epoxy (M),
fromelVIQP&K é%sté&toﬁ%ﬁﬁrﬁ%or %J Eg?%@érref‘?ﬁdﬁ%mﬁc éﬁ?orﬁé’cH&rlngy medium”

preferr ogra medi unt Xy
ClM'rG@Omé iscdisethEhe liggadel sar be |W§0bliﬁﬁ§‘tﬁlﬂhpﬁ@tﬁcéy phlerthe chemically

actle%éoeﬁéékﬁoﬁg‘éﬂhé Qﬁroﬁﬁ)%ﬂr&ﬁﬂs} Mafi&t bria] £dphas %Pﬁ’ﬂ&r 9% tHehStter case

romat o @a{g or 'via a spacer or
a spaper is gey ) carogpéqg;apmg n@@g@ s@g spacqfrfirethen chemacally activated,

in ordBf f&'@lb@/gﬁrﬁfi‘&i &tﬁgﬁééﬂ& Pftf?él%b i i n%élo%PB{ikﬁlgaFE@%%a.ls]eﬁ in

activate In order to a I gan
combrn@f!@w&lnypaneéﬁst ogel epoxy matrices are used in
combi nation with spacers. In a particularly preferred
enbodi ment of the present invention the spacer is
In a gerisulatly grafgredenbodiment of tthre PreseRiiREHE P BIe Pageltis grnerated by

reacfibh Bf (HeRHdiR ﬁbgr[j Hlﬁln"f‘éﬂlf‘ﬁ'ﬁlg %QP O @Béyléﬂrﬁé?md@p and subsequent

reactron wt cinic an . e resu ﬂ
reactien withglicairie BoRydrige ¢84)- di hetrﬁ%iltmat@@wna@ammmmqn the spacer is

cherﬂfo%LWé&tﬁQte@%ﬁiw F%rbghln)(eé kK Bl AmirfLdFbii! The ligand is

immobilized on the matrlx or on the spacer via a reactive group that it comprises. In the case
of peptide ligands such reactive groups may be either the amino, carboxy or the sulfhydryl
group. Within the present invention anchorage of the peptide on the matrix or the spacer via
an amino bond is particularly preferred.



i mmobi lized on the matrix or on the spacer via a
reactive group that it conprises. In the case of
w@ewbilt®sd | gands such reactive groups nmay be ePCTiam2006/000168
am no, carboxy or the sulfhydryl group. Wthin the
present invention anchorage 26~ t he peptide on the
matrix or the spacer via an amno bond is particularly
preferred. Preferably, the affinity matrix according to
p | : DrQV:
Prft ABy Py AL BRan OB bl AL pB L o
affiniys clitefiategdapiny deaterds), exnibits pligdpeptide ligands es dairesi undeha) and b)
abo\;eerm"oligopeptides" shall refer to proteinaceous
conmpounds, containing at |east three am no acids.
Usual |y such ol i gopeptides have a Il ength of up to 35

no B RGBS P Ibok bl o Bl B0 oA i
at leas$tdhner @swim acdids: dsuplhnsucheligbdeptifes/haveraorngtb gif ap ity 35 amino acids,
T : : ¥ d of fi
prefiiBl Glbith o 4 (S pGamitd BRPRRLEE | 2P0 S0 o Sk o
ei ght amino acids length, especially conprising a
nes BRI ool b LaSABeef FLERRL by Sof ogranhy
systerotutifirestanailigopeptitie figandoof five detwatiesartino picids dangth, mase preferred of

R e e
selectivelyrindsgio dphpanirekibe fusien pdlypeptids pxarting autppratsiohytjc inction under
ons I BRE AP gt B BB o230l 8 unr
cosroalpatid eordlitioser vi ng as af fi ni t&/ i gands as well. These

nol ecul es offer high chem cal stability, efficiency,

selectivity, low price and they are usually not toxic.
ThisThwes ef 4fipitychesmatograpby siattes usk afsthaspeaificringige of certain
poB3REEL T bl ALY S8 1 BBl RBATRAEIrieRles ooopopdes o
capati etsdréng as affieity tigands fas el f Thase cootbiulest affer Alghmbpmicaéstability,
oteldyl Sl E80L o Pttt SRl o, e BAYR 48 conidor
as apragiyamtage espactallpwhes eppliediimg biaphapeqneuﬁrml brogassl Peptide ligands
dire@gﬁ faﬁé'ﬂgtda tlé\ékﬁg Fno‘f&%%t{ %pdeoldgrﬂﬁg{:i tfﬂoﬂpébmt;maqgﬁal %E&éd%' lioYaries or

'ga 45" ace Ing to Fe present 1 nvention have Gr ned

biolagikal filraties m@Eeway, koawh fo thkpetaonekilled ih thg atthisi the gbintekitof the

L i.nd. NP ] - i i j .
ey AP0y 55 4368 8L iR Bl condtons

conditions, e.g. 4 Murea. Methods for peptide

The%ér( gﬁigrﬁ%{l 8?5‘ %&Q}rﬁigg 'i&ﬁe%résenﬁn@eﬁtwntr%% ‘?urf\&f out to be specifically
characterized by their ability to bind N”™ and N™-fusion proteins (and proteins being or
comprising mutants thereof) under denaturing conditions, e.g. 4 M urea.

Methods for peptide synthesis known in the art, are suitable for preparation of the
oligopeptide ligands which are subject to the present invention. Preferably though, the
peptide ligands are generated by SPOT synthesis, PIN synthesis, teabag synthesis, mix and
split method, described in Ruiwu Liu, et al. Experimental Hematology 31 (2003) 11-30 or the
PELICAN method, described in Joseph A. Buettner et al., Int. J. Peptide Protein Res. 47
(1996), 70-83. Several linker chemistries can be applied for anchoring of the first amino acid.



ol i gopeptide |igands which are subject to the present

i nvention. Preferably though, the peptide |igands are
w@ewensoed by SPOT synt hesis, PIN synthesis, tReDAag2006/000168

synthesis, mx and split nethod, described in Ruiw

Liu, et al. Experinental Hei2étology 3 1 (2003) 11-30

or the PELI CAN net hod, described in Joseph A Buettner

et al., Int. J. Peptide Protein Res. 47 (1996), 70-83.
In or’é%’r@feﬁled |e'rrﬂ}6@fmém Emhétd'rés%ﬁt fﬁ@éht*éﬁ fﬁembbﬁ‘& ér@ fgenera’ted separately
anchoring o first amno acid.|ln one erred

and @fﬁmwar%emmqbfhz%@n HrecsheomatparaeRicirearix. (A énW‘ghleGéef@\de
emb%ﬁﬁh%ﬁﬁe ﬁﬁe%@ﬁﬁh\?émoﬁrtﬁe aéstfa@ 5.% é@@ﬁﬂhkélﬁ@@d@é&tl? B the
r onat ogr aphi c matri X. anot preférred

chroe#tﬁsmn%magw t he present |nvent| on t he peptide

| i gands are synthesized directly on the

chromat ographi ¢ matrix. The oligopeptide |igand exerts
The gligapgntidedigand exerissp bighfdearerof speiiicly; Hrpeljgopartides gt are
syntifdsBedXhiteHk %@((5:’% bith PrasB dﬁ\?‘é?ufﬂSn 8fe éﬂé‘?ad?;ér?z%@% their ability to

I nvent1 on are aracteri ze el r abi

selecfvplybind M1y NbT derivatives, anddbigion @elvn%ntidewemi{mgr danaturing
condﬂiyn¥lo\ﬁlﬁmn%§ st erog He ;ﬁﬁgéﬁt uﬂ/éﬁt?&r}'édcﬂganccﬁiﬁgbédﬁ%ﬁgand is directed

SCo resent | nvention suc
agalmtut@%p@bm the ftuwhmiyne@tldﬁ pecording iyt wentlcprethpbexer@f
autobldfediitif@itiBR! ypeptide according to the invention that

exert's autoproteolytic function. In a further
preferred enbodi nent of the present invention the

Ina R|r1h ?@?ri’é@%n%c%ﬂﬂ&t%@ﬁwea&eééﬁt ﬂﬂeﬁﬁdrﬂthé %ﬁ%ﬁde IS?and has an

romthe %TOU consi st ng

aming\agid wequenmwed Aroum:ww;ng q&w ANISYRIRY AVSFIWY

VSFRTYRVERFAMG!, Wiy W%YﬁSWW%ﬁWA AEXR\@WY
ASRFWAA, ~ AFYRWYAA and AFYSWAA. Wthin the scope

AVSRNéN Br ASREWYi, AR A ATGINE pASREW YA AT RMY. Alé\earlds ed

AFYSWYnAR free Nterm nus or with a blocked N-term nus,
bl ocki ng bei ng achi eved e.g. by ac(et)ylation. Mst
preferred is an enbodi nent of the present invention,

With‘él?ﬁ%%%@)é Hené EFés\éﬁltth&uef\ oibcjb"goﬁﬁdélﬁg%lnhé’ 2y D Uske! 9v1tNFérf9ee N-

accor di (st nce amno acid

n
terminaig 96 MétB adtloaked i‘? Wm‘@ﬁ& ing @@Iﬂﬁﬁﬂﬁé’eﬁ@tg oy aefghiyfation.
fromresi due 53 to 57 (instead of "RGDIR" in the Wl|d

ype), this nutant E)J nd ot her nutants conprising t
Moshmefqr Tediis ap empedimenb the praseahinvention wereis the é@lf'\{altiVe °f the

natu%%b?\ghhé’ Elg‘r']‘gflt (2?% a%dr&ﬁéﬁ?@SEQQDl NQV\;}gméé Eﬁlﬁ{oe&lcf §&ftlence of
this pmp %5 geqs,permmgtlg“EDDlE” from residue 53 to 57 (mstead of ‘RGDIR” in the
wild type), this mutant (and other mutants comprising this motif) is termed “EDDIE"-mutant

herein) is used in combination with an oligopeptide ligand selected from the group consisting

of ASRFWYA, AFYTWYA, AFYRWYK, AFYRWY and AFYRWYA.

Accordingly, preferred affinity ligands are selected from the group consisting of VSDDWY,
VSEDWY, VSIDWY, VSYDWY, VSVDWY, VSWDWY, VSYDWY, VSFDWY, VSDEWY,
VSEEWY, VSIEWY, VSYEWY, VSVEWY, VSWEWY, VSYEWY, VSFEWY, DDDDWY,
DDEDWY, DDIDWY, DDYDWY, DDVDWY, DDWDWY, DDYDWY, DDFDWY, VSIFWE,
FSIFEW, WSIFEW, VSLIWY, VSLIDW, VSLIEW, VSLIWE, FSLEEW, VSDLDW, VSDLEW,
VSYIDW, VSYIWE (all these peptides are binding NP at pH 5.5), VSIDWY, VSIEWY,



Accordingly, preferred affinity |ligands are sel ected

fromthe group consisting of VSDDW, VSEDW, VSI DW,
wW/SEMI3959/SVDWY, VSWDWY, VSYDWY, VSFDWY, VSDEVRCT/AT2006/000168

VSEEWY, VSI EWY, VSYEWY, VSVEWY, VSVEWY, VSYEW,

VSFEWY, DDDDWY, DDEDWY, DDI-28% DDYDWY, DDVDWY,

DDWOWY, DDYDWY, DDFDWY, VSI FWE, FSI FEWLWSI FEW VSLI W,

VSLI DW VSLI EW VSLIWE, FSLEEW VSDLDW VSDLEW

vsnMﬁ)%ﬁww W@\yﬁ\@v@% %g%v@!#@v”?slﬁ%@ BSIFEW,

WSIZBW VLR VISLIEVSR/ S E, SSEIEM/\/ BISLIEW, FSYFEW, FSFYEW,

s EHO R 0B P G A U B 3)

AFYRIEIS AFFRWYe&FXRW YA, ATIFRYVXBr AFGRVHEA, ARHRWARY AFIRWYA,

A R TR A R KRR MR YA

AFTRWVRWSRVWR‘I RARTRAFA FVAFARMINAG WARY RRIAW YW RVIMV YA,

B e

VSRS AR NBRMWAS RAVIFIRAN FRER NN R MM XV RNWYA, VYRNWYA,

VS@AW%A il th es ’haglewgvélemt %V§RNWFA

VSRINVYW Anfall |tlnﬁs1e>peptbdeerimemﬁp@mﬂgalm high afﬁeltyﬁgm"ﬁ mu;tamts with the

EDOYE e Ryfinb Silatedua @ STl AT AIERRIABARYRIYYK, Ac-

AFYRNEY BHATROTER W YR, ACHRERRW Y AKABaA RGN AKCASFARIRIIKAK, Ac-

AL s MR AR AC ARl Ak A

AFQRYRIAH R FREVRF ARV SR VA GarART RIMYAM- VARRWYAK, Ac-

AP EIEIREAIAL ALy T A EAA R DY AK. Ac

AFYNIEY ASRAAIKY PIACY ARG RIWART W X K ASRIARIVANY Y AISFRRVARN YAK, Ac-

AFY ST KRR AR R WA, ERSRI (G AR AK Ac-

FSRAWY VARNYSXKRNNOAHRNEE R RMEYHERARINIRNWAKRE, AsYSRAGMKAK, Ac-

v Y Ul RO VR pc YA, o

VSRNWFAKe/éIC-Nﬁﬁ?(WV YWAKG IYVOIRA AP XWIHAK, | é%Y A, d\OtYiéY/élﬁ DEVRA; Ac-
YWRER, ARWY, hRLARWRK, $0RRN | AV ARA0E1Ithe L fEpREEs have improved

immobilisation capabilities to the substrate due to N-terminal acetylation and C-terminal
lysination).

For peptide affinity chromatography within the scope of the present invention, any matrix
useful for the immobilization of peptide ligands can be used. Preferably Fractoge! epoxy (M),
from Merck, Darmstadt, Germany) or equally preferred “monolithic chromatography medium”
CIM-epoxy is used. The ligands can be immobilized 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.



| ysi nation). For peptide affinity chromatography

wWithin the scope of the present invention, any matriXx
wa@s®bai39sor the i nmmobilization of peptide |i gaPCBAT2006/000168

be used. Preferably Fractogel epoxy (M1 from Merck,

Dar nst adt, Gernmany) or equald9- preferred "nonolithic

chr omat ogr aphy nedi umt’ Cl Mepoxy is used. The |igands

can be immbilized either directly onto the chemcally

In a %&icu@h%ré?aﬁ&benﬁoeﬁnénh%f mymgémgﬁmhan R §daker R generated by

via a spacer or linker. In the latter case a sgacer

reactigjue tBe chigmategrapiie nﬁtr@gw@ipﬁlamlmm@wa@'ae PABRALANY Igubsequent
reacfnfl'?ﬂutﬁ’ Q@é@:rﬁ@'ahﬂydﬁ@é' Sﬂt(ﬂe rééhltﬂfgdl‘élehQI by PoubMthe spacer is

refera ¥ Fract og epoxy nmatrices_are
chemrg@br aﬁtl\@gﬁﬁomﬁt Pesferablyh rﬁﬁsactof@ |t¢rrwaéa@mnnengrwn yThe ligand is

imm&%itie8lonafe AENPAL G he Rhabdi/idPh ?@a%ﬂ@e %r%\llﬁ'ﬂﬁét REohiMRises. |n the case

spacer iIs generated by reaction of hr omat ogr aphi c
of pwﬁm.laam& PG f&ﬁFW@oErB\db?JSﬂaéirhen%th@DKBFﬂﬁman@?beXy or the sulfhydryl

grouéuﬁﬁtﬁﬂ\%ﬁgbrés%ﬁﬁw&ﬁlow én'&h&‘é@é oPire [?é’bhé(@ bh @ ﬁ1§tﬁ( orTﬁlc-,espacer via

resulting termnal carboxy group on the spacer
an agifnhend is pardievlatupiefereadd preferably |inked to a
term nal am no-group. The ligand is imobilized on the

matri x or on the spacer via a reactive group that it
Whegiotigr pineing o thendusiers eobpeplids: {Qidhe icheareriogigelhy system has been

accd’n?p?igl‘iéd’ %n%@h&’%oﬁ@bhuﬁ% ﬁ'&hﬁbnérﬁ@ a1 2Rily B8 WRRKY¥d ¥ff the column.

he sul fhydryl group hin the present” i nvention

SUC*&@@W@FH@@“WCONP@UB@%W'% fon em@phatfer hestagell privreplidesr and nucleic

acndé’ L @higih vtk ey intd draddsbiélasn ﬂ\eofn%fugfoh%dle\éh%ﬂdtraﬁ\am in the
bi nding of the fusion polypeptide to

polyeentigasotjen gisr sqiubiizatinnsasweh aade%ﬁbgﬁl |cgmeenen§$1 fFetmen enzymatic
cell Bﬁmpﬂﬂf'l n,Qﬁér%&maoem e f&ﬁiﬁ S@lﬁiéplf d@‘?eﬁ‘i@iﬁ@%@uﬁﬁ fo fﬁéecolumn S0

col um. Such contam nhati ng npounds m ght for exanple
that fhe fRlipyying sleps pes %’@HP‘PQ&& @Hﬂfleﬁiﬁw@i”@: aci ds, which
were occluded into or adsorbed on the |nclu5|on

bodi es, and remain in the pol ypeptide solution after
Bindingl @fidhe fiysian poelypeptideds ﬁstab,hsh@@ ugden chaetiprincpadivatingheedlitions. In

ordefﬁ?MH@éé r%{cﬁc.‘ﬁhé éé)h@ftlHlﬁ’é ér%rbhaﬁééc? 8 MRRBBGconl y the

usi on polypeptide remains bound to the col um so that
t he fO||OWI ng steps are conducted in a purified

Ina %Ve?ér?fﬂl Srﬁb&ﬂh]@gt L stdiForrERldity Hrahy RERIN shiydeptide is performed by the

est ed under chaotropic, I nactivating conditions.
change feang ehaqtippicia gesmperic apm@tlon@drﬁjbttffe@ ﬁgcf@nge changed

to cosnotropic. In a preferred enbodi nent the step of

refol ding of the fusion polypeptide is perfornmed by
Buffgngecan teratiyely @vadialy pr @Sébt%@wﬁi! elniged ¢ AeRNAQEIRC conditions.

In oMé BrefitddemiSah8Nast the present invention the exchange of chaotropic buffer with
cosmotropic buffer is conducted instantaneously, by application of the buffer as a plug. In
another equally preferred embodiment of the present invention the exchange of buffers is
conducted gradually.

Binding of the fusion polypeptide to the column and/or refolding and cleaving of said fusion
polypeptide might be facilitated if the buffer exchange is accompanied by a temperature
adjustment. This can, for example, be introduced by a cooling/heating jacket. Therefore, in a
preferred embodiment, a cooling/heating jacket is applied for temperature adjustment; more



Buffers can be alternatively gradually or

i nst ant aneously changed to cosnotropic conditions. In
woer@optierred enbodi ment of the present i nvenPCDAT2006000168

exchange of chaotropic buffer with cosnotropic buffer

i s conducted instantaneousl-80-by application of the

buffer as a plug. In another equally preferred

enbodi nent of the present i nvention the exchange of

f o n .

prech"alFlE/elrhé Hu eFQ . e to E?g%k'igérd d%mlpgﬁ‘a‘ﬂ?rgl'bgopfo |f$ﬁpflééﬁ|'oﬁ. In this way
SUC"bﬂemra’igfe(ﬂdJ@émdntﬂ%%WeﬁoI ypeptide m ght be

facilitated if the buffer exchange is acconpani ed by a

tenperature adjustment. This can, for exanple,
Upop ﬁharcgmefe@nldgﬂoas trolbeipagkatekad the fp%i@k polypeptide @taﬂSeto refigld and the
part %X@frtlﬁé g{% ?Fae%rrp ghﬂ%ﬁct.oﬁ Q&%éé@{tlb@ akd Qgeéu?‘:{ﬁ%t? Ketminally fused

ature a JUS nment; nor epre er ab
polywréldbufpff @teresi isr Jeryied off a e disiRcir it definsdr by the Spemfdmty of the

autoggntédlfﬂcaﬁé’rlt' fhkdH nprohﬁ‘cﬂgﬂ' Shd\ﬁﬁ%%ﬁg r??émﬁﬁ LY e polypeptide of

is achieved on C condi tion
Intertesie Deaendiag badhe limefraguited fpbrejqiélpg iofl dwesiua\onsmweptt,daa lthie velocity

of tr%'moﬁ téeprpa"i‘s%twﬁ?(ﬁ%sdo@ﬁo{rgﬁf %HHQP%Q%&%%%FS&{:;?H%WW% all chaotropic

cones active term na
bufferolisy shigplaced pmi thee rasked $edl eftesdrefaidingt ISaC@linBlethcthe liberated
oA B, Bl RER 5 sl 0 R84 U oo
bUﬁ?fofrilPé]bierd@abfathm@e@mc panbpfem fugion potyheptidenas well as un-cleaved
fusndnepb‘lkﬁ(%ﬁldg% x{]ﬁg bg %v@rﬁtloﬁwgﬁmeklﬁé otﬂ &Oﬂ\léﬁ%gﬁ'&ﬂceﬁt%on a pH-

phase wt e cosnotropic
changef ¢relNa®l, focipgeneratsy thg tcbseaiogiapiy aiaterieh £ior r@ggn@ratlon the packed
bed @J{g\/fa?r(ced \ﬁlﬂfjbsb‘?}ff@!: tfsfrlﬁg‘tljid?utggr‘ragat%g%b ‘Pr] H%féo%BcFent These buffers
compriges eithar aca;t.dlms raél@h@ensow@m omerqeaekwvam;l Asfyerfremh@bratlon with
starf @t oﬂr%g/f Igéo td I C pa‘rait%g)fak8 ﬁd;&fdu'éﬂ:%ﬁd%{%em&l dle as wel |
as un- cleaved fusion polypeptide is eluted by

&%&é@n%ﬁ%@ﬁﬁe cRavdbe 2t higit!ot B%r oma@ﬁ %ts'o%@lre@ un-cleaved

regenerate the c ogr aphy
fusncrram@ypemﬂde tat iy vygehedrcsﬁ reofumn grineethe m@ﬁnesatmmcan be re-fed

into Yhdthelcify 5f$he E%baﬁg{g&rz@ cdr&?esg léE&%HE §& e Jro&ht if¥ention.

adsor bent . ese onprise either acidic or
alkallne solutions or organic solvents. After

The rllS?l%‘PéH ?]gdeg)(t V?‘gér stsda{f\rﬂezi a'P%‘? fo?{]dr%“?‘?{ar%ic% of the respective

IS rea e next
buffens eaitheeibes B@ﬂtlglly wde auomplately ¢¢feueégtat¢ aWéhlmt@emscqmtof thlee present

mveﬁﬁorh'tl&% @%%ﬁﬁé ro?ﬁ’mter &il‘f'ﬂ% nft difhBr §5’r’tl¥lﬂﬁd}tdrgl%r§b§%ompletely

I ng e regeneration
refoldgd. lﬁg)neeemb@dningmmfethe,pmenfcmventlgn,dfefql rg of the autoproteolytic active

partcd?rtﬁ’ém}sﬁliﬂr BANpREE FRgH REEMHERIWhfe HEELARPRES of interest remains

i nvent
partly unfolded ThIS situation can occur for example when the polypeptide of interest has a

very complex conformation, for example a di- or trimerizaton, or comprises a prosthetic
group or a cofactor. Such polypeptide of interests might require particular conditions in order
to complete refolding. Accordingly in such cases folding may be completed in a separate
step, where special conditions, e.g. protonic strength and pH or the complete removal of
detergents, which are usually added during refolding, can be generated.



The |i berated pol ypeptide of interest can be obtai ned
optionally via choice of the respective buffers either
wo eooa/1pEsd i ally or in a conpletely refol ded stBECEAT2006/000168
Wthin the scope of the present invention, the
pol ypepti de of interest in-tHe-effluent is either
partially or preferably conpletely refolded. In one
enbodi ment of the present invention, refolding of the
r f
WuthﬁPﬁ”@%gﬁee&J iy Fes@ﬁttl V\%é?]tleﬁ the%nc?t%gprﬁ?%@é‘gl?é}!gﬁtﬂgc?ég State where
the fuenapnlypqmlde|s§ayaﬁﬂ@¢raedjto toaicelugin. uat i on can occur for
exanpl e when the pol ypeptide of interest has a very
conpl ex conformation, for exanple a di- or

The prasest invention alserdistinss icligepeptige igarsstand derivatjyesof A"° of CSFV as
des&i%é‘ﬁ&r%?nab%%r ROL ¥P&RihG % Bk Iﬂré’ge‘ﬁf %ﬁlﬂ %‘é elggHt' ihvention also

ticular conditions 1n orde
relatA@ctgr tienggey of rans atigppentidss and| ali degivative be NEB rqﬁl EBEeY aSh described
hereﬁna%SP@é&BFdnﬁd %P:h gﬁt @6’&& ibfl conditions, e.g.
rotonic strengt or the conplete reanaI of
detergents whi ch are usuaIIy added during refolding,

Unle%@rhekﬁﬁe(g% rﬁfs@da SdHrital BAd Séﬁgb‘?\‘ﬁﬂﬁftemeugéc?ﬁ&'eﬁn have the same

I nvent e con |t|ons anged to an
meaningras mh@murtderqim@lp\eme @re)rdmawssk&ldeﬁveb@ﬂ to the
colum. The present invention also discloses
ol i gopeptide |igands and derivatives of Npro of CSFV
The psespnat bwvenlian in alestritadoigherowith seference el itheyfallowing eexamples, which
[ 0 enti o t
are ﬁ%dasﬁﬁme oﬂ}&e?]ﬂg nﬁ‘o lTerEngp“ i ﬁ);éf,anché et Tr %af% & preferred

e use |gop erivative o
emb@ﬂmﬁﬁﬁvﬁé@eﬂ@@@@u@@mﬂherelnabove according to the
present invention. Unless defined otherw se, al
technical and scientific terns used herein have the
Exanwles neani ng as commonly understood by one of ordinary
skill in the art. The present invention is described
further with reference to the foll ow ng exanpl es,
which are illustrative only and non-limting. In
rtipcular, the exanples relate to preferred
Exa&ﬁw%ZTnents of the present invention. Exanples Exanple

Productii’fmdlmﬁiemolﬁgoasf;mlweﬁtmoinsaqndrdm with the invention, utilizing
cordance with the inv 1I|Z|n tide

pepfiic AHinty AL LAY Aifterart istan o ais

poI ypeptides 1.1. Production of a heter ol ogous

e utilizin "10 a £Lase 0 est|V|rus

1.1. o RS o boleialasr B perics iR Mo g pPreieis phpastigus

a fusion polypeptide of pestivirus
This example describes the production of GFPmut3.1 as a fusion polypeptide of pestivirus
autoprotease 6xHis-N"°, whereby refolding and cleavage are performed on a peptide affinity
matrix.

The GFPmut3.1 used in the fusion construct with N* in the examples hereafter, is a mutant
of GFP which is optimized for production in E. coli. GFPmut3.1 carries the following amino
acid replacements: S 2 is replaced with R, S 65 with G and S 72 is replaced with A. Position
178 to 415 of the sequence of the entire fusion construct named 6H-sNp-Gmut3.1-pET30a
refer to the sequence of GFPmut3.1.



aut opr ot ease 6xHi s- Npra, whereby refol ding and

cl eavage are perforned on a peptide affinity matri x.
wab@emFEPrut 3. 1 used in the fusion construct w PET/AD26@6/000168

in the exanples hereafter, is a nutant of GFP which is

optim zed for production in®-coli. GFPnut3.1 carries

the following amno acid replacenents: S 2 is repl aced

with RR S 65 with Gand S 72 is replaced with A

ConPRBSA R 1 ek ol RAERIGE P 0L 191 g 1212

belowhe sequence of GFPnut3.1 Construct| on of the vector

Tran%fbé&%ﬁ%ﬂ%&cﬁl?& rhédg ﬁ&édnﬁgéi' nu’P gr ?UV\? 1.1 and

ranst orna ron o T s
performed as described in 1.2.2 belom1 1 1. 1

11%@3?&t8§%g@2¥%@&?éﬁnent The chromat ography runs in

ormed on an AKTA 100 Expl orer
The céhiromatageariyh yunsy 1 eaxa(mieeris leien Birtesoedneresyn  AKEA 100 Explorer

chro@a?t%?%m &%gémﬁﬂ%frgHaﬁmtBYos%%%Q%%zI&? ep ecp%’?&( %%%ﬁ(ﬂet Qﬁflhﬁi’ sorbents
are pathkedeintas Hﬁioﬁrmtwmm € ynid irdl... Amzsiﬂneﬁmsauenm)o?rhe gel volume is

1 de ligands The oligopeptide |igands used in
apprg&'lg%;g@g@iﬁlare produced in the follow ng way: Solid

Phase Peptide Synthesis is perforned on a 433A peptide

e yst ens, Vienna, Austria) with
1 1”&5”%’%&'%%?3&@?8@’@’{ 2008 Y LN - di eycl ohexyl car bodi i i d
The ellgoﬂ@Btldejiga)wda@sed/mtemmptﬂ Brepproguasddi thedollowimpwaysi ds
(Bachem Bubendorf, Switzerland). Peptides are
synt hesi zed on a
Solidi-Rtyasge oRgptisieh Bynthegis o yperfdnyled c@'p(a y8BAr papdidd %6ynthesizer (Applied
yhhenze ( !
Blosg\lstgltngctl i 4! ?\gaﬁlngh 1'_“@;%5%?% I-II Hg ol ter'tl\{})d cyflot(l?xylé:afbodumlde
(HOBbSDCcyﬁgwamgn oiéichepramtadharemmmS (BaBberp BubéndosfiSwitzerland).

Porfet 8% SSALLLGS 26h. o' LRI BB HER chlrone 1
divinylbenzefientesirad > agsine\and rgbio). drotesting=grouph dorcgidgichaigs are tert-
ool ot R 6 GBIAY | FARARU L 9 LPUAD i, e
bUthYﬁaﬂf@f_)Fa/t|(B,OC)afC_Uab'plnﬁgaB¢ dryptaphane cangl itrityle (Tr)y fanscysgein, histidine,
ssp 5052 SABoy PREERDE bR oS 856 Piflylfpnoprcin
(DMARY iz lused @gea foatatyst.hbiterecoupling of dbe ffirstchndine asid, a capping step is
accomplished 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% triflouroacetic acid (TFA), 2.5 % water and
2.5 % triisopropylsilane (TIS). After washing with dichloromethane (DCM) the crude peptide
is purified by repeated ether precipitation followed by lyophilization. The peptides are further
purified by RP-HPLC on a Luna 15 p C18(2) 250 x 21.2 mm column (Phenomenex,
Torrence, CA, USA) with P 3500 pumps (Amersham Biosciences, Uppsala, Sweden), using
a linear gradient of 5-50% acetonitrile vs. water (0.1% TFA) at 30 ml/min. Purity is confirmed
by analytical RP-HPLC with a HP 1090 liquid chromatograph (Hewlett Packard, USA) using
a Luna 3p C18(2) 100 x 4.6 mm column (Phenomenex) with a linear gradient of 1%
acetonitrile per minute. Homogeneity and identity are verified by matrix assisted laser



reaction with a cleavage m xture contai ning 95%
triflouroacetic acid (TFA), 2.5 %water and 2.5 %
wWa o8 03F0pYyl silane (TIS). After washi ng wi th PCT/AT2006/000168
di chl oronmet hane (DCM the crude peptide is purified by
repeated et her precipitati ed3fol | owed by
| yophilizati on. The peptides are further purified by
RP- HPLC on a Luna 15 m C18(2) 250 x 2 1.2 nmm col um
. r
deso?p?ﬂﬁqelﬁg %@I oér@l%eﬁ(r:]@s t ﬁé%ssa%a, romettrg f h%ﬁﬁ%’»lﬁéﬁg Biysis, Hempstead,
UK). I i near gradient of 5-50% acetonitrile vs. water (0.1%
TFA) at 30 m/mn. Purity is confirmed by anal ytical
RP-HPLC with a HP 1090 |iquid chromatograph (Hew ett
1.1.3eraiation oSHfniydnafgxa Luna 3m C18(2) 100 x 4.6 nm
t
The SN alroaF DER Sl orB proRi e e B nglar ) are
verified by matri x assisted | aserdesorption ionization

10 g of 'F?é‘bt&H |fe|p'o t(Mﬁﬁn%r& &SRl Be W@ﬁ‘éé’&é@'vo{ﬁ' 50 m 1M
20 b :

rep aratlon |n|t matri x
Dia Impwlamlny ( DPA&éos 4@§wrs at r@szmrfpm@e@tlarﬁeAﬁeretba:r%afﬂon the gel

is wa;gﬂe& W‘r’th facﬂd ol dhg\/lw and @ &y 50 hARLRY ei'hee@@’regﬁ@pended in water,

Germany) 1S reacted
the

@rﬁdmﬁd@qatoob?lba{rﬁdﬁélo(l oA AM NafpH smdrdba rof sHecinie grhydrid is added.
Aftert Wgﬁ@éyg%le%ﬁrﬁﬁ%gﬁbe pl’-ﬁefédj&gb& tbemeﬂ)y bédM@? SFQOVI'MtNhOH and

anoth@s%@éﬁ@m@c iamhyg@rider aret pddgsi- Af@ram]qmﬂre%p mnwte@ syfring the gel is
wast%glgkéigi %h%%ﬁ?ﬂﬁosﬁp&e@uﬁ%&&ﬂp@ (FiB'Q_lY % firfled With 50 mi

O mnutes gentle stirri
wateagpq,g@&demgnql Aftesysugiin dryivg thg galds o 4ar?d anot her 2
g succinic anhydride are added. After another 30
mnutes stirring the gel is washed with 50 Ml 0.1 M
1.1.40Acvatigpofithe gardapnarosp i8ne fremebilizadion eé pemRies: 3 tines

The éfﬂhﬁy #\Qtrﬁ% é@cfo%m&'fﬂje & ¢.LRa0QIvatetih e PWSIhG Way:

rying t Is"stored at 4 C. 1.1.4 Activation of
the carboxy-group and inmobilization of peptides: The

1g érfv&ét nﬂréafo@ﬁsr mB&ficAGAR 5%A19PA %A@gfﬁm} 8s aegdra%eam bﬁ@lﬁ@rq 1.3 and

oW n ractoe IS nod

washack R IsepAtiiA DA Aspiabiic abclitetin inaomedoiip? anl 0 M Succinimiyh-
tnchl%FHéatl’{Wéa'? g?e éhcﬂ@si M"tﬁéihgamneﬁﬁ%oﬂ)%tlﬁ lak8ton 9t o134 hQits. The gel

pertonme

is sugg@qutlyrwgwqdrwlﬂhaqgtwueyar@a} BdhBECE Thereptide AMFYRWYA is dissolved
in Pé;?] Leh '&Sh rijbiS(?FH rl‘%‘fj S:Arglsd?(t'ﬁé B&ptide! doRutibRis %phﬂ“é@ded to the gel

IS SU seque Wth acetonitril

and macmil for 24 émp@ptT hel@epl W¥Kis sigsiolved in ﬁlnmlyl@fmamlde (DMF)
cont&ﬂi‘ﬁp%ﬂ E}/Ffrfem& (??e’rt nef?’ EITH{LH? the%e'&ldé’golh% RRALHAR sfdeltd ¥k gel and
reacted for 24 hours Coupling yield is determlned by RP-HPLC of samples before and after
coupling.

Immobilization of peptides on CIM-epoxy:

Peptides are dissolved in a 100 mM Na,CO; buffer pH 10.0 containing 0.15 M NaCl. The
CiM-disks are mounted in a cartridge supplied by the manufacturer and the peptide solution
is slowly pumped through the disk using a P1 pump (Amersham Biosciences) in a circulation
mode for 48 hours at room temperature. Coupling yield is determined by RP-HPLC of
samples before and after coupling. After coupling remaining epoxy groups are blocked with
0.5 M ethanolamine, pH 10.0 for 48 hours.



and reacted for 24 hours. The peptide VSFI WK, is
di ssol ved in dinethylformam de (DMF) containing 0.1 M
wa eooettidpbam ne. 5 m of the peptide sol uti on aPEI/AT2006/000168
rapi dly added to the gel and reacted for 24 hours.
Coupling yield is determ nedBdby RP-HPLC of sanpl es
before and after coupling. Inmmobilization of peptides
on Cl M epoxy: Peptides are dissolved in a 100 mM
Na2CC38 buffer pH 10.0 containing 0.15 M NaCl. The
G M disks are nounted in a cartridge supplied by the
1.1. Svbivureasieneldhe &ision padyneefide de sol ution is sl owy punped

Recérhf)lﬁé'&hEt B&S Fipe ﬁl&l(BQB?a?éTgEéiﬂ% (?(emfg@?‘ ﬁlgyrﬁjegﬂ?es cgmprising the N-

Bl osci ences INnN a Clrcu
termingbattopiotrasaiNir @vﬁh@cﬁWw tag aided G-terminkllydusedr@icPrioyt3.1 are cultured

ina &1 H@l‘ﬂ%rﬂ& sl'ﬂgﬁls‘?o% Pcﬂ ﬁd@@&n@rf §e§rth%fbl(ﬂ)§\&iég %mlﬁécg& gecmence:

coupl1 ng remal ni ng ep y groups are
et hanol am ne, pH 10.0 for 48 hours.1l. 1.5 Expression
SECHEE% &4f usi on pol ypepti de Reconmbinant E. coli HMS 174
expressing a fusion pol ypeptide conprising the

ng g e FdG PH er{AﬁR%LE@XFLF%WﬂﬁgT a AL B DRGRG 60
120
Eﬂ f%%f@ Sean Dol e 1
181 1RV L TLVE; vaNSd;}Q@s @Kﬁoﬂwﬂc@@& B@PWPTLVTT 240
241 frok ¢ OWIFAY YPDHYKDHAE| ﬂ(S&EE{EIB’NC@ERT?DE@(dDDGmTﬁBEVKl FEGDTLVNRI 300

301 HKFHHRER MW@VKMS%Y@@WWAWRH@WMP@D 360
361 ORFPHBRERGTEBVETLSEI WRATERDIE RIRECRSENIFAGPULY PFRK
PGPVYYQDYT GPVYHRAPLE FFDEAQFCEV 120 121 TKRI GRVTGS

The Dﬁﬁtéﬂﬂl Yhdet VEXHC! il Kind  I8kispEESIdRA- KNS T NGV A TinCateoMisice  with
181 GEEL FTGWP | LVEL DGDVN GHKFSVSGEG EGDATYGKLT

mleEWP@?@dE@CWPWW 80:01 D%y siraiyegeneraty Pravahkepstarting from a

sl SAREET BTN SR Bl g o
S

ag®)- 3B% SERINPP EECPY 'm%miﬁ&ma asiistagergcess in order
to obtaR\MricleRtbibMASEIoF éAcPBEYK The bacterial host cell,

I.e. the expression strain, is cultivated in
accordance with n1crob|olog|cal practi ce known per se.

On d Bmaf tstaleNthis care fedplhoe b SHutbh fIH@ks%ﬂBéMd‘ﬁoQ’ &énlrﬁmost cases to
mgleclonyonanutrlentma but it _is al
emp&gs

iBMP'PMEHIMb{OE YIS kR \%ﬂthbe'l"‘l’w%‘(%p@ ) @Jﬁﬁ’s Poss'b|e to use

deflr(e@i&hédlbE(fdiﬁ%)(amﬂéeclﬁété &héﬁlurﬁ) FRR b hitivatioh,td ¥abRJoluMedre-culture
s.in order to obtain suff|C| ent

of thglf'@ﬁ{gt r? §rp<?qu§a§@e with gsingle 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 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 an optical
density of 0.5 to 1.0 in shaken flasks), in these cases the inducer substance (for example
indoleacrylic acid, isopropyl B-D-thiogalactopyranoside = IPTG) is added and incubation is
continued for 1 to 5 hours. During this time, most of the N* fusion polypeptide is deposited



On a small scale, this can take place in shaken
flasks, it being possible in nbst cases to enploy a
weewpheesnedi um (for exanpl e LB broth). HowevePCT/AT2G06/000168
al so possible to use defined nedia (for exanple
citrate mediunm). For the cul3di-vation, a snmall-vol une
pre-culture of the host strain (inoculated with a
single colony or with cell suspension froma
as |ﬁél|¥s‘?or9 BhlikE 8) the bQEt@Wé] cﬁébﬁ’ash?“ﬁ’?er ?ésHFtlﬁ? f@lis WBh e harvested and
tivation not generall'y ‘being critical for the later
pfoc@ﬁ?ﬁdefslﬁh@’n result, so that it is possible routinely to
operate at relati vel y high tenperatures (for exanple
300C or 37C). The main culture is set up in a |arger
On & lrgarescaleotheanulfigage systemicpnsisthef a piurality of biotsaetore (femmenters), it
bemP%@l%ﬁ*@&XoE gf)}vﬁaé:ﬂﬁecgﬂ%eﬁ%@&é thid s88n %Pdét”?@ﬁ@fablet improve

e volume of contents spee
the pyoCeSH %ngnmylng SPRER! of the Bropease jadritianait l%i@msé@% gesally to increase
|
B 55 B 6 i SIS ABEAN OIS, i, o
procggs isanalagoys it teyshakeh flaskafer example, @ pelininanpstagaeraenter and a
mau‘?’gpalg)a felnHi& qu%MS %rﬁlltﬁéﬁorpﬁrﬁde?é{h%r tl)é{ni \:‘h&s’é‘h‘ §mf|5’rr to that in
uci ng I nclusion bodies (for exa | ac
the ﬁwearﬂq@ﬁo)&h@rpcﬁkﬁﬂr@fy staget fefmertier lsan@culaig@wmrﬁﬁ@ called inoculum
whld?nhﬁsﬁerﬁ?ailyb&@\% five\ '%‘Egnélgséb?iﬂ yoraé chcGi‘PGrbclﬁla @ﬁé\?ént Wask. Good

In sh hese cases

aeratlga @@érﬂ Wrﬁﬁwceﬁ @nnCémaafpnéwsi@tﬂoé&e@qur%d Eﬂcmﬁ fermenter - and
espéc?ééi?rlﬁlﬂﬂ)@ mBinEthdd &%Féo?cfﬁéqgﬁ?dﬁeﬁ ﬂﬁse‘thTﬁ))wb\?eraﬂds%%e cases be
i ncubation Ts continue ours. Durin
madendistingtiydonaes somparednie tsrdaker iflapk- ptitey prspitingecells are once again
deliiSaPRr FGRP pidaesdis] on bodies in the bacteri al
elcyt oprasm ?he régidul ting cells can be harvested and
processed further. On a larger scale, the nultistage

1. 1??&9&%},%?;},55@;05 bggeg plurality of bioreactors

ernmenters preferred to enpl oy defined
Aftenbamvesting, thediells (850t91\h/§t Wi%l@fé) ane syspendeddn Be0&iml ef 3@mM Tris/HCI, 5

mM 'Em*ﬁp\ﬁe%ﬁ'llhtﬁn E{jgﬁfﬁﬁl &0\ ?Tﬁé%ﬁlfeﬂ %uQﬁﬁ%foﬂl is géﬁstet] &hrough an APV-2000

hlgh Reaseee hoynegenizer Ainvepsysd ot thrge ntmeSoﬁt @pomaqretq digrupd the cells.

BetW&dr 'tr‘féjlp"é%s%r ih%msﬁs;femg bi§t Eﬁ]@( %Ihaé\lyéﬁfo otnnfgenled using an

process 1S ogous to t
Ultr@tuvrﬁmlTheh hearagesatgge ce@tﬂmgnd @t loahepegd rtdliA 1@5@@,e7500 rpm, 30 min) to

obté‘uﬁfh@qmlﬁsrlor??@dlé’ssgdﬁt rtun&tﬁe%h%ﬁ@héﬂ%é%@k@é#ﬁg. bei ng

osen sim Int aken
prelimnary stage fermenter is inoculated with a

11?%@”&5@&&% SR dish is generally grown from a

ony or a cryoculture in a shaken flask. Good
Thea@ellgt iamumdd%d #ubd ireMeTris/H@ld §cmM EBMerit YodritapnX+t@9t pH 8.0 and

cen?lh@%db?lalggt rlg‘f‘?;#?%#edg?\ftg%gfe@tn sh nlg%éjp ﬁ%@%ﬂ%ﬁé{s?ﬂsﬂéﬁded in H0.
Thehepirined ;nciusloyolvmiy@xgg@sm is stored at =20 °C for further use. The inclusion
body-suspension is diluted 1 : 5 with 50 mM Tris/HCl, 10 M urea, 50 mM DTT, pH 7.3 at
room temperature. Insoluble components are removed by centrifugation. A polypeptide
concentration of about 15 mg/ml is obtained. The polypeptide solution is diluted with 50 mM
Tris/HCI, 100 mM NacCl, 4 M urea, pH 7.3 to reach a polypeptide concentration of about 2

mg/ml.



made distinctly |onger conpared to the shaken fl ask.

The resulting cells are once again delivered for
WO e00bhe95pr ocessing. 1.1.6 Isolation of inclusPOIAT2006/000168

bodi es After harvesting, the cells (850 g wet weight)

are suspended in 2500 m o0f366- nM Tris/HCl, 5 nmM EDTA,

1 %riton X-100, pH 8.0. The chilled suspension is

passed t hrough an APV-2000 hi gh pressure honogeni zer
11413%&%5%)% 186n PB[VE Sthde 'f@%eacthr&%)to@%bhfc%oﬁ)nﬂ upt the

| s Betwee passages the suspension is chilled

0.5 rahOi the Rﬂ'ﬁd)eﬁtbﬁ‘ﬁ)g@m'%@ applied) A Hnﬁ@tpaelnpAla&A-Sﬂn\éSFlWYK (0.5x5
cm) W%@by Bre%@EhtﬂBhfél‘\geé’Q@im Vi e&hUeApéclledéqg sconducted as

7500 e inclusion
descgiped abcmeng 1t'he ap@ d Indi Tharrolumisis equilibnalgsieyith a@mM TrigHCY 100 mM
Nacbal MtUreé 31?-[ 17‘3“/\/@{ a 'Ilﬁ@érq%mﬁtebﬁ%(ﬁénﬁh ?h@?lb{/veﬁate' |§ mcreased to 150

suspended I n Tris/ A, Qalrit
cm/hxaf@)@ampi,q 'Eﬂe@“%hd centrlfuged Th| s step i's repeat ed.

After a H2O-washing step the pellet is suspended in

H20. The obtained inclusion body-suspension is stored

1.1.%9Washigg guf efainbeund erstaragatingmiateriac| usi on
Unb&ﬁ@do%b%ﬁ@ﬁ‘l%'a?@wh%é& cl)dﬁnﬁtﬂ 5]cclur§n %Ihﬁleégf Q%Glﬁ_ﬂréﬁdnl Kdffer. A buffer

M ur'ea, roomte ature

exchansetmrmf@dla@ hﬂﬁ@feﬁmplfwﬁtw toéh@%anwcbe%m ERGAL3 Inglygerol, 5 mM
DTTPSH YRS R petorme rAddIQhn 9blupgeut 15 nmg/m s

gﬁbvflal necF TH@ ggﬁgge%ﬂ ngnsoluﬁ% onis diluted with 50

mM Tris/HCI, 100 MM NaCl, 4 Murea, pH 7.3 to reach a
1.1. RPRYBRAY t on of about 2 ng/nl.1. 1.8

1Q)londl ?@a\%ﬁ%‘%ﬁrgeztﬁfoh Peptl de to the
Aftercﬁhmgveaswdttl%@l fiiem @as repic dp easeqiepigpdis furion polypeptide is

| 4t
allowge‘a 1 ie@cﬂd 'f% Q@W beGhd eht%n{:art@gcré&gﬁgarsgf‘%ﬁto?? in cou% The active

trix ere
autopotes q*e%/sécqff the (éé?fm"@élyufy sach RFRE1H 1 aThelubsadvet lution with
refol@h?\b%ﬁérna%]\ﬁ fiowzra?é‘gf E]Oc?n/l?? fes-mgl dﬂlrﬁlgﬁ n'aﬁveeGF*PHuFﬁ f‘ta%qs confirmed

Tris/ M ur ea,
by flygrescence meeaweme@w ﬁ"tﬁ’t%D%'fPP@ﬁ cm h. The fl ow rat e i's
increased to 150 cmh after sanple injection. 1.1.9
Washi ng out of unbound contam nating material Unbound
1.1. oReasmermtienar e washed out with 5 col um vol unes of
Reg@r?éﬂéfaﬁedrnbéfztgg gﬂ%&%phfr&w .E%rﬁﬁ@?@uﬁtﬁ d. Prl\rﬁMﬁ%%_lll-_ﬂétné? ﬂ%)/\g/ rate of
50crgfhycerol, 5 mM DTT, pH 7.3, is performed with 4.5
col umm vol umes.

1.2 Production of a_heterologous polypeptide utilizing a derivative of N°° autoprotease of
pestivirus

This example describes the production of GFPmut3.1 as a fusion polypeptide of a mutant of
pestivirus autoprotease N™°: 6xHis- N"° EDDIE, whereby refolding and cleavage are
performed on a peptide affinity matrix.

Preparation of oligopeptide ligands and affinity matrix are performed as described in
example 1.1., the same chromatography equipment as described in example 1.1 is used.

1.2.1 Construction of the plasmid:



1. 1. 10 Refolding, cleavage and elution After
changing the conditions fromchaotropic to
W@ o®in1396Pi c, the fusion polypeptide is all oweRPCT/AT2006/000168

refold for 25 h on the chromatography resin by
stoppi ng the flow. The acti-¥& -aut oprot ease cl eaves of f
the Gtermnally fused GFPnut 3. 1. The subsequent
elution with refolding buffer at a flow rate of 50cnih
results in purified native GFPmut 3.1, as is confirned
by fluorescence neasurenents and SDS- PAGE. 1.1.11

1.2. 1Rk Genslrustive af Fdpremyt3. bnEdB0a plesolsk omat ogr aphy resin
is performed with 0.1 M NaOH at a flow rate of 50cn h.

1.2 Production of a heterol ogous pol %/_peptl de utilizing
A DNA fragmeat ¢ontairing thepgenedior apMNotesaivelvirunnatad Ni'Tingluding @ 7-His tag

atthgmg%ﬂug lfﬁ@&b ppr oduction of GFPnut3.1 as a

~Tusion po ypeptl de of a nmutant of pestivirus
primeipadpr ot ease Npro: 6xHi s- Npro EDDI E, whereby
refol ding and cl eavage are perforned on a peptide

affinity matrix. Preparation of oligopeptide Iigands
T7-pER(SELX PO R4)mt ri x are perforned as described in

- Ace @ t.ogr aphy equi pnent as
5~ %ﬁ%’ﬁﬁeéﬁﬁ n?ﬁb‘??r?sed 1.2. 1 Construction
of the plasmd:1.2. 1. 1 Construction of 7H Np-Grut 3.

pro bt AET, icd: A DNA fragnent containing the gene
N %o@ﬁéﬁgﬁpe'?%@n 11y truncated Npro including a 7-Hi s
5'- ATACGE TAR CRG ABKI MG TAS BIGAG ABAKMN GPER pri mer pair:
T7-pET (SEQ ID NO 24): 5 - GAA ATT AAT ACG ACT CAC
TAT AGG -3'; Npro R-Kpn (SEQ ID NO 25): 5' - ATA CGG
fromTHIZE-0BRT (SaTiox)DIaRAG! BMA iteCed Ve NG 31d KpoinjAspB1g)Eestriction sites

. [ n

o FETOHEE |y REBNT 801 2008 LA, Wbh6RE o BfBBles . werck
KgaRdDarnzoas, Gmraalrwg deansiowagjen of ON ligatiercieantarsintonk.. coli DH5alpha (#

t r Tr.an I QN

1064‘5‘?(!5{:415I [0R0heP IR 2065 fggfﬂr}‘;b é@pﬁg&{r&?&d& Rfpdrifon, 1600
Faraday Avenue, PO Box 6482 Carlsbad, California 92008), isolation of plasmid DNA from
transformed clones and verification by sequencing results in plasmid 7H-N"°-pET30a
plasmid. From the plasmid pGFPmut3.1 (#6039-1, catalogue 1999, BD Biosciences
Clonetech, 1020 East Meadow Circle, Palo Alto, CA 94303-4230, USA) the GFPmut3.1
sequence is also amplified by PCR

primer pair:

GFP F-Kpn (SEQ ID NO 26):
5'- GAA AGG TAC CAT GCG TAA AGG AGA AG-3’

GFP R-Sal (SEQ ID NO 27):
5-TAA GTC GAC TTATTT GTA TAG TTC ATC CAT GCC-3’

isolated by gel extraction and cloned via Kpnl - Sall restriction sites into the 7H-NP°-pET30a
construct thus creating the amino acid sequence SGT (serine-glycine-threonine) immediately
following the cleavage site. The sequence of construct 7H-Np-Gmut3.1-pET30a is verified as
described above.



10643-013, Invitrogen catal ogue 2003, Invitrogen Life
Technol ogi es Corporation, 1600 Faraday Avenue, PO Box
w®2@a/10ard sbad, California 92008), isol ati on oPCPARZN0G/000168

DNA from transfornmed cl ones and verification by

sequencing results in plasm38-<H N pro-pET30a plasm d.

Fromthe plasmd pG-Pnut 3.1 (#6039-1, catal ogue 1999,

BD Bi osci ences C onetech, 1020 East Meadow Circl e,

Pal o Alto, CA 94303-4230, USA) the GFPmut 3.1 sequence

is also anplified by PCR priner pair: GFP F-Kpn (SEQ
1.2.1.D Ciahs2tiptiorbof-6H=4Np-BBBIFAPEIEDa BRETIHA AGG AGA AG 3 '

he R et B RetRs A GERLPNOE Y el Coxt racti on and
cloned via Kpn\ - Sal\ restriction sites into the 7H N

ATO A AR R PR TR AT AGE B IR T o TTaGCET

TGN;@A@BG@W@ﬁﬂﬁggCAﬂGﬁCGT@CE@WGAAGCWMGTG

cachfEAGTE At ARG e B R AT A e B GEeTepe AT TACAA

ceﬂo@%gwmﬁmawcsvmmémm\bmcwcwemctmcsﬁmu?ccem

GT%@&%&T&AQ@W&%@?KM&?&%@M&?@?%G“T

ACCATEETGCACCTCTGGAATTCTTTGATGAAGCTCAATTTTGCGAAGTGACTAAACGT
TGAAGAGCCGGT CTACGATACT GCAGGT CGTCCTCT T TTTGGGAAT CCGT COGA

ATTRGRCGTGTAACCGGTTCGGACGGGAAACTGTACCACATCTACGTGTGCGTTGATG

GCTEIATEETEC FEARKETCUEEAABRECE ERREEECTECEAEE EfGARATEBATCCE

TAACTTCACTAACTE TECACTBEAGGTGIGAC TAS THET CTCGAMABCARBIATEIG TGCG

ST T AP T A LT GRS RERAARSGRRATIET T ATAC

CCEANAACGCGGCGCGAAGCCGAAGATCTTCAGGTTGGTCAAGTGGAACTGGGCGGA
GG TEEACBAEEEEALASERAEERCTEEEEETICACEE A EA AN A CacC

GG PATTIE TEASTAGTCES B TALRTCCAT A GUECACT ATATCAGTI GEAAEACTACTG
CA%MCCTGCTGAAACTCGCGAAGCGCGGAACCCCTCGOACCCTGAAATGGA

TOCG
is cgitfllsVielo6l Rl ebrlca’ iR Hud 18 QT NEBT WoGbrést ationd-Lenter for

Biot&INhCAGHCaDTGARBAREBESCET GRialE@s SONaBRCEDEARCEOGSAGNE TBUIKINg 38A,

Betf MR 2354 SA YRR Hieterhuglogias Jor K900 Al Ayepue, Suite

108 @BAmeda , CA 94501, USA). From this plasmid the N"°-pro-insulin sequence, indicated
in bold, is amplified by PCR using the following primer pair:

6H-NP°-F-Ndel (SEQ ID NO 29):

5- CTC TCA TAT GCA TCA CCA TCA TCA TCA CGA ACT CAATCA TTT CGA ACT GCT C-
3’

and Ins-R-Sall (SEQ 1D NO 30):
5-CTT TCG TCG ACT TAT TAATTG CAG TAG TTT TC-3'

and the resulting fragment is isolated by agarose gel electrophoresis and gel extraction and
ligated via the newly created restriction sites for Ndel and Sall (bold letters) into the vector



GGT CCGGGAGCCGEGAGCCT GCAACCGCT GGCGCT TGAAGGGT CGCTGCAAAAA
CcC

W@BDATTIGEIN GAACAGT GCTGTACCT CCATCT GCTCTCT GTAT CAGETIESAZ06(@)0168
TACTG CAATTAATAA i s custom synt hesi zed and i nserted
into pUCL 19 ( NCBI # U076569~National Center for
Bi ot echnol ogy I nformati on Pl asm d Dat abase, Nati onal
Li brary of Medicine, Building 38A, Bethesda, MD 20894,

pETéAéé@# %9%.%{ gﬂgggﬁgf 'fbgé&gNg%ggﬁ {\( B SA'e%Ue@riﬁé C Merck KgaA,

DarnmpsitadiniCermany) Nyt @t mQ)sarnsue‘\stnctp@qmmc@eatmgdﬁ!d-&Né’ InsrpET30a. 6H-

gNero lﬂ@ RET:i()oa_ ﬁlpr Oét&hﬁ&g@%@(ﬁ%ﬁl‘%&%{%ﬂ%@%ltéglthé’%{%nﬁ% isolated by

gel e@ttrdmAreS(SAamd:ﬁextraptldmAh@@\yAemo@qg theasquuencsfon@ro-insulin. To

o L MG TR BID R o1

digested Wiyt tha gsaimeagmaymesi and tel @@iﬁ@d@Nédmt g@ding for GFPmut3.1 is
sola@dwﬁi gQPQ)‘& a%gb e@)? ‘ﬂf;&ro!n gfxﬁwfsaBN @rﬁ?rgl régéreﬁ RRctor the

crea lon sit es
consfruct GHisbipt@mut3. i-pETH3qenis ehsained, p@ptmqurm wm.mgofssynthetlc N with

2 I I\/le k
o DR B her el U R AR 121 o
sites creating 6H sN pro-I ns- pET30a 6HsNpr o-

1914 5‘&'095;1%28" io,ss_g\g,t,n £3B, Spel and Sail restriction

agmant i sol at ed b% gel
Froneﬂ%colmmt esmtsmmgdthe@mbcaequencet foe NEBypre-nslin eustomesynthesized

and ?r?sgz saqgﬁ\gb&u%& ég%‘-f?@ E%fcﬁﬁcﬂQ%é? 1 e 'ﬂp’eiﬂéoeﬁwgﬁm sequence

or construction
requ[teczuslamghﬁe@ by PGEsusing the fellewingprimermpajrnes and t he
exci sed DNA fragnent coding for GFPmut3.1 is isol ated
by gel extraction. By ligation of this DNA fragnment
N°-FiiNdel (SEQHP N§udEd vect or the construct

thaied, coding for a fusion
5 -C%F,L G;Aﬁ%ﬁﬁ%%%?é%@? ﬁ'@g%uW§ The DNA sequences
and seR-Sah{8leQIlBdN@80descri bed under 1.2.1.1). 12.13
Construction of S-Np-Ins-pET30a Fromthe construct
contai ning the DNA sequence for Npro-pro-insulin

The cesulting ggrhénisis Zsulatad by agazoseedel elecirqpboiesisoany, gepextrastion and
I|gat§& gtaetﬁg rﬁ%bvgpérggt]eh r?&stﬁ&@n%@%%f&r ﬁdél%ﬁlé | @?HJUISH&S) into the vector

usin
pETma m:Bt atgheé same restnctlon S|tes The DNA sequence of plasmid sN‘"°-Ins-pET30a is

controlled as described (see 1.2.1.1).

1.2.1.4 Construction of 6H-EDDIE-sGmut3.1-pET30a plasmid:

From the construct containing the DNA sequence for N"°-pro-insulin custom-synthesized
and inserted into pUC119 by Operon Biotechnologies Inc the NP°-sequence required is
amplified by PCR using the following primer pair:

NP-F-Ndel (SEQ ID NO 31)
and

NP°-R-Sall (SEQ ID NO 32):



Npro-F-Ndel (SEQ ID NO 31):
' - CGCCGACATATGGAACTCAATCATTTCGAAC-S ' and Ins-R-Sal |

W@ SBQUIDSNO 30) The resulting fragnment is isol BEEATING000168
agarose gel el ectrophoresis and gel extraction and
ligated via the newy creatdf-restriction sites for
L/ctel and Sail (bold letters) into the vector pET30a,
cut at the same restriction sites. The DNA sequence of

ﬁl\@ U N l.esl.as descri bed
5-C see 1% T? dquaigégonés?ruct?-g%@3
6H EDDI E- sGrmt 3. 1-pET30a plasm d: Fromthe construct

and &%Bh@do tn'%%:%t%ﬁ Qgtﬂ&%nf Q{ '\’BF er8| d ¥ letters) into the
?h 8 an tg r?

stom s TheeT t ed
vectCB'l pE'é@ﬂmcraagn@sS NpeSH-pET3gs: oFreey M@-@Hﬂ@T@an@e sequence is

B
beIO\B)Z)dan_s SOCGGOIA@Ne@Tn@BﬂOGDTm@EA(StG@CSImsm DN&-poiyerase (# GC
002Gl 2¢_gh§§ag{n8§,n e{?@ (Tgee%wl (2 1?§’ o- ﬁ@%@'%ﬂs\%cg’%bﬁﬁaﬁm 1x PCR
bufferE#306 ©02686, a@wscatploqu;eEeeta&) apd @0 Snppea gRTBOwixture (# GC
013%25@4{ Sty é@ﬁ@créﬁ) ﬁ?%éocfohﬁw%d BRaPl "’mﬁ%aﬂ p‘?f?ne!?‘(see table 1

Ndel
below} abdl &01prhal| fowarermtsiﬂbrpmmerr &vor éwnmtTmu IbMAmOIymarase 1x PCR

3and) T = RaLy 2 .20 .
g 20 Pl P TORTEN Ay PRl e 7% e i
thermmMClﬂr us@e rthefquwmmmrmmm 98t@ for(HmBC20@3des, 990dar 30 sec, 54°C

I raft ) o
or 055 80, 136571 1108 B TR affromoves
QIAGIckERCRIPwifiratiel Kitp (QINGEN s@mbHaliRisganstressen)l, dpd4@@24 Hilden,
ryar t ad. ' 5 L &
corfif. 41 187 30K Ak PR il o0 SUpIdy (7S mataciurer
recommendationsRCRAgWeks® iSpin Hakdizmops| Jutye2002).a0he-htiedretthdof both PCRs is
pro
comyﬂgé @gg%ﬁﬁ |edJﬁ1' g%{?&?%?{)d; @%Bpggggregﬁw \gi?H gg‘bg\ecﬂ R g l&del primer
(SEQohD NGam,; arfci ﬁal prielc NB2RSall AtimeBCSESr I NOA2), Fr awits Taq DNA-

r Y R Mk dy Cad 40 ;
polyfBe{dSE fadtefrai Y e lef MEchéral) G 2 ml GHhOBNTP midure
(Ger@sraftiriy a [Bzated K therswopclerQusing thePfadldwing mEagrae: 2#0G)for 3 min; 25
cylc@s‘? @%é“f&%ot éecE Bl?"d'%'? '36%%{:,%@’bsfor 1 min; final incubation at 68°C for 7 min.
Free primers are removed by QlAquick PCR Purification Kit (QIAGEN) according to the
manufacturers recommendations. The PCR fragments are inserted via the Ndel and Sall
restriction sites into vector pET30a. The construct is then used for the next mutational step.
This is done in six consecutive steps to introduce the amino acid changes one by one,
selecting the respective primers as indicated in table 1 below. The outcoming plasmid of
each step is controlled by DNA sequence analysis as described (see 1.2.1.1). The last
mutational step (1155T and F158T) is done by a single PCR reaction with the primer pair
NP°-F-Ndel (SEQ ID NO 31)

and

3'_1155T,F158T (SEQ ID NO 33):



recommendati ons (Q Aqui ck(r) Spin Handbook July 2002).
One- hundredth of both PCRs is conbined and anplified
w0 pooav1s9sndard 50 m PCR reaction with 50 pnol PCT/AT2006/000168
Npr o- F- Ndel prinmer (SEQ I D NO31) and 50 pnol
Npro-R-Sal | priner (SEQ ID-M®82), 5 units Taq
DNApol yner ase (Genecraft), 1x PCR buffer (Genecraft)
and 20 nnol each dNTP m xture (Genecraft) in a heated
-Gbk\dAéi" 9&@’?@/\”& @cAJ%jA@Tb'@eAbN GO AT REODTEM ABECASF CCA TTT
mn; 25 cylces: 94C for 30 sec, 54C for 30 sec, 68C
CAGf‘éT3 1 min; final incubation at 68C for 7 nmin. Free
prinmers are renoved by Q Aquick PCR Purification Kit
a’@ AGEN) according to the manufacturers
and thedeatinaiBERGneduchirsinparted: viatheeNdel andSnehfald ledtets, fable 1 below)
[ 0
restrfch@n %ﬁ@é *ﬁ&e@c@ﬁgbr%‘%@hﬁt ébcﬁ}e hé\&?i‘gg.ﬁ%é)%ﬁnbed (see 1.2.1.1)
Ve”flﬁﬁtﬂm$M§DC%@féWnSWt§DmE@bh@ETWGS| X consecutive steps
Tabitq: i ntroduce the am no acid changes one by one,
se[ ecting the respective priners as indicated in table

S_C11%el ow. TREDIR U@rﬁ%@c‘ﬂl GAMT THPAG A STEPACT AAA CG

S CIWZEI o eb‘ﬁ?@ ast_nutationa dkb?g%&’gﬁﬂm ﬁég‘?

1.1)
s&@lmyoeaavmﬁ@mmnemcaeirﬁ@ppmee@ pai r

5'_Cit84kione by

3 C53) 5 -
BECOD | NORECEGTEBAT GO GA&AH‘@SGJTG mg; PR

5 C(EB'EE ACG GC hhhhh
3 O ors. (SHbTLNDSTSG Gaerral (0 SCRATS AR

5 ABIQVeHED E-EE@ 1D DA 40 QIECALTICYTTE GIST GFFCACEEEAA TTT GAG

(see 1. 2. l%ég%%fm@%fzﬁﬂe e of construct

EDDI E- 6H- p | E- 6H- pET30a EDDI E

3'_ASOBUMI4T |
6H Npr o- F-
NO 32) and

SEDYD MR 215I0TA e €Il PPA BTEIGTTEMQEATCA AAT TGG

CReTeadGA MG LA are used o replace

are used to repl ace

5' RBBEO ®6aD!

etters) i
RSTECD §'3) g

SHG 10 INO 25 CAFSGACI CBIEeEGANGARPEGAT (GWE ATT GAA ACA

M&H&o&st ruct S-Np-Ilns-pET30a (see

H EDDI E- | ns- pET30a. The vect or

3'_RBBEFLBEAD!
fragment
R57Extracti on

ITEQ D N@asi 6CADGCEPTTG T CAWTEGT '@t CTT CTC CGC
Sé)l ated by gel el ectrophoresis and

, renmovi ng the sequence for

5 _Lp43g | nsuli

BEQ PNOBLIGAT SCTEEST &AACAOX GEEGANBCE CGG AAC

3 L143Q

SEQ ID NO 45: GTT CCG CGC TTC GCC TGT TTC AGC AGG ATC

From EDDIE-6H-pET30a EDDIE is amplified by PCR using the following primer pair:

6H-NP-F-Ndel, (SEQ ID NO 29) and N"°-R-Sal, (SEQ ID NO 32) and the resulting fragment
are used to replace N via restriction sites for Ndel and Spel (bold letters) in the construct
S-Np-ins-pET30a (see 1.2.1.3) creating 6H-EDDIE-Ins-pET30a. The vector 6H-EDDIE-Ins is
digested by Spel/Sall, the larger fragment isolated by gel electrophoresis and extraction,
thereby removing the sequence for pro-insulin. The insert is generated by PCR from a
construct containing a synthetic sGFPmut3.1 gene

SEQ ID NO 46:



construct containing a synthetic sG-Pnmut 3.1 gene SEQ
W&QOB%QMA%GVGAACT GITTACCGGT GI GGT GCCGAT TAIAZA TEARA 0168

E¥gTGAACGGT CATAAATTTAGCGH2ASCCECGAAGGT GAAGGCGATGCGA

'g%TgAAACT GACCCTGAAATTTATTTGCACCACCGGECAAACT GCCGGTGCCGT G

ACCCTGGTIGACCACCTTTGGT TATGGCGT GCAGT GCTTTGCGCGECTAT CCGGAT
TCGAGSAAAAGGCGAAGAACTGTTTACCGGTGTGGTGCCGATTCTGGTGGAACTGGATG

GCJM%%H%W%M%FM%@%ACCM
TGWWW@PMTM@E ANCONCTEGCRAAGTAR NGPCEGCCG

W&%@ﬂ%&ﬂ%&m@ﬁﬁm&%ﬁm@m

TCARPCGAGCATGATTTTTTTAAAAGCGCGATGCCGGAAGGTTATGTGCAGGAACGCACC
AT R ARGRT RN ASTAT A AR ARE SRS s oAt
ACGLIGAREAACT BRONTTCZOONTTRARGKIAASBATEGCEBBEATTCT

OO AT G AT AT A CTAT AN CAGCCATARCATOTATATTATGGOGGATAAAC

AGABPAACGGTATTAAAGTGAACTTTAAAATTCGCCATAACATTGAAGATGGCAGCGTG
CA%&&@%U&%%&@%@A@%%&%M%@CTGC

COGARASACAT TCIS B CAGLOAG S CROTL TEAGCEPATGATTIBABRGARAAACG
oe@%‘ﬂb @M&%gMFﬁfGT@ABE%(?(ﬁG&%@FA‘PfE@ébﬁQG@bATGGAT
eron Biotechnol ogi es ner pair
AL/ TAQSAYD I D NO 47): 5 -GA TCC ACT AGT TGC AGC
AAA GEC GAA G 31 and sGFP-R-Sal (SEQ I D NO 48): 5'-CGA
GGT CGA CTT ATT ATT TAT ACA GIT CAT C-31. The purified
in pREH SeustnnepraparedianOpergs Sieeciwioldgicslet ndhthe prirder pair
| pel /Sa/l fragment of 6H EDDI E-Ins,
SGFb Qgggd( ﬁ{)@)tlﬁétjglt ?ng the proinsuline gene by sGut3.1
5'- G%T%AQWEJ@AGQAM@%%tS 1- pET30a. The
DNA sequences of each step are controlled as described
(see 1.2.1.1). 12.2 Transformati on: El ectroconpetent
andcells are prepared fromone liter of bacterial culture
(grown at 37 0C and 225 rpmto OD600C=0Q, 5). The cell
suspension is cooled on ice for 15 mn (continuous
sGFP-R-Sal (SEQ ID NO 48):

5-CGA GGT CGA CTT ATT ATT TAT ACA GTT CAT C-3.

The purified PCR product is then digested with Spel/Sall and ligated into the Spel/Sall
fragment of 6H-EDDIE-Ins, thereby substituting the proinsuline gene by sGmut3.1 to form
the construct 6H-EDDIE-sGmut3.1-pET30a. The DNA sequences of each step are controlled
as described (see 1.2.1.1).

1.2.2 Transformation:

Electrocompetent cells are prepared from one liter of bacterial culture (grown at 37 °C and
225 rpm to ODgw=0, 5). The cell suspension is cooled on ice for 15 min (continuous
agitation) pelleted (4 °C, 2500 g, and 10 min) and the supernatant removed completely. The
remaining pellet is re-suspend in one liter of de-ionized water at 4 °C, spun down (4 °C,



agitation) pelleted (4 0C, 2500 g, and 10 mn) and the
super nat ant renoved conpletely. The remaining pell et

WO 20062185 pend in one liter of de-ionized wat ePCHATZ006/000168
0C, spun down (4 0C, 2500 g ,10 mn) again and washed 2
times in 50 mM de-ionized w4dE+ (4 0C) wth
intermttent centrifuging steps (4 0C, 2500 g , 10
mn). The pellet is finally washed with 50 mM 10 %

250@& 02)0 Hlﬁ)e%am %r‘be\yvggweﬁoi HihbO'th %(51 g\@@-l%dﬁ&ﬁ% ((44’09 (with intermittent

re-suspen 0 %
centﬁfugmg stepsl (4r 9;: epeo Qso1QJm"®n The maiptlist finghewvashed itbr&yml 10 %

sten'h%bd"’@yégrolago'l Mﬂt(fi éf Pel@ﬂadO@h Cﬁggo@% Wﬁﬁn % md re fsuspended in 2.5 ml

t
10% |s§etthz§d28iye@r@f Q@tilt(l:;bfﬂ “)nfrozercang EiNﬂedalﬂd‘EhulaﬂildUOtS at -80 °C. One
aliqddt W%@tﬁfoﬁ?ﬂ\ﬁ%&np H%"Salh "thQWaP Bﬁ ﬁcéEol éﬁ‘%f foAfoh! RBEHR td?ﬁ’alnmg 5ng
cuvette w m e ct

ectrode g roporation t
DNAplagdded aind Hranskir@dRAlthass radr pubtg@er (@ ap iWiteppPeation cuvette with 1mm

o154 o Oy WG ADREDERA U By o

Laberatodies . 12EW) Alfrad INedihirivel, Heralzsp GAsB454dnUBAI tadr n. 1652077, Life

SoieEb Reétch BRAGRLIIRY iiing BIEDRAGLISERRRGRY (BRIREE Laboratories

Inc. R@@XhMWdPNQUQIdDevelmyuleetCAc94§45 WSA; 2at. mk- 165208801ife Science

Res %Bé@?‘?dé 1%%3%%?%1 grot’ ft gwoﬁn% ep %h@ge%h%ﬁ %Oﬁer than

4.5 weabmmecﬁateatﬂwere@fteswww\t‘damtb (1.8%awluReptane, D78 wiv Yeast extract,

0.2 SRPRSCRR, KARRELRLASLL By il b sl 34 e anc
incubateddersB@min §37 & 226Iramydl hersuspersion isrihenepliatec onsgelention medium.
Afte} MBSO\ \f rHt Gt g"%olgﬂ %sOQreCBk:QéH ‘?l%p@fgﬁeﬁ”tg 'ﬁefﬂi TY-broth and

transterre and ba over
incuaatengeowiehtjatz(}z?s G pnd 225 mm.cf mi hethevayemigiih culbue ﬂQNSEdI for plasmld
ooy B SRSl oBhBHE A 1B, BsBi¢ AR IR resicton
anab{ﬁalqngu @NAmqmu@cﬁI@nwan@atw by rseqegricki anatysisrihgplasmid is used
for fﬁﬁﬁéﬁ %fo?rﬂéhé(r%se E&%sieh fghd by%\e%% b Qbsdribkh 'HEFei :

trans rnat Ion 1 n expression stral ns 8 % net od1
descri bed herein. 12.3 Expression of t he fusi on

1.2.8% p%%@bh%ﬁ@%ﬁ%%p%ﬂ%p coli HMS 174 (DE3)

containin expressing a fusion
Recpaibinasp . dz@hv\HMﬁ éﬁﬁ4 NDE8} epntalninguaopk Gile glaemid expressing a fusion

pol;@gb%%f Wﬁ?anNacgﬁmﬁaI%ﬁt&Srme%Qe éﬁ:ﬁmétfql %\1&6 g cIE-n'E@minal GFPmut3.1

am no acid sequence are cu
withphe ff¢l®w1rfg asloe 4daid t@u@nge Areacultivatest in| baifteld flaske in UB-Brath at a total

=Q. 49: 1 NHHHHHHELN HFELLYKTSK QKPVGVEEPV
V°'“?%é3%ﬁ'oe NPSEVHPQST LKLPHDRGED 60

SEQ ID NO 49:

1 MHHHHHHELN HFELLYKTSK QKPVGVEEPV YDTAGRPLFG NPSEVHPQST LKLPHDRGED 60
61 DIETTLRDLP RKGDCRSGNH LGPVSGIYIK PGPVYYQDYT GPVYHRAPLE FFDETQFEET 120
121 TKRIGRVTGS DGKLYHIYVE VDGEILLKQA KRGTPRTLKW TRNTTNCPLW VTSCSKGEEL 180
181 FTGVVPILVE LDGDVNGHKF SVSGEGEGDA TYGKLTLKFI CTTGKLPVPW PTLVITFGYG 240
241 VQCFARYPDH MKQHDFFKSA MPEGYVQERT IFFKDDGNYK TRAEVKFEGD TLVNRIELKG 300
301 IDFKEDGNIL GHKLEYNYNS HNVYIMADKQ KNGIKVNFKI RHNIEDGSVQ LADHYQONTP 360
361 IGDGPVLLPD NHYLSTQSAL SKDPNEKRDH MVLLEFVTAA GITHGMDELY K

Cells are cultivated as described under 1.1.5.



61 Di ETTLRDLP RKGDCRSGNH LGPVSA Yl K PGPVYY(QDYT

GPVYHRAPLE FFDETQFEET 120 121 TKRI GRVTIGS DGKLYH YVE
WO/BNBEMN LI9BA KRGTPRTLKW TRNTTNCPLW VTSCSKGEEL 1801/A82006/000168

FTGVWPI LVE LDGDVNGHKF SVSGEGEGDA TYGKLTLKFI CTTGKLPVPW

PTLVTTFGYG 240 241 VQCFARYRH NKOHDFFKSA MPEGYVQERT

| FFKDDGNYK TRAEVKFEGD TLVNRI ELKG 300 301 | DFKEDGNI L

GHKLEYNYNS HNVYI MADKQ KNG KVNFKI  RHNI EDGSVQ LADHYQONTP

P HYLSTQSAL SKDPNEKRDH MVLLEFVTAA
12%5?%%@}:&2@&'% 5eglre cul(ﬁ vated as descri bed under
Disraptionxf 1i2e dellssoperfarmed ehzyrmaticaky. Bniefhy diveeselBiase apspiendedin 40 mi of

t y I
20 ol TRSHCS, 4 TR ERPAZ RO b 3272 Biq B Wipirb gyt 300 U of
BenEiiBaa® Aredddeg Chzer |p¢tib8t|cm for 25 min af RTyIsdg Wae! andl 0.300! Titon X-100
B onas dded. After bat [ for
are ek NRAARSHE & b B pereior B sh ity ok 43 820, 10 000

rpmAl§ min, Q) teobtaid the imclubien bodipensi on is centri fuged
(Beckman JA 25.50, 10 000 rpm 15 mn, 4 0C) to obtain
the inclusion bodies. 12.5 Sol ubilization of inclusion

125m7wﬂlzéﬁmquCVleonimdMShed once in 20 M of 0.5 %

y.chol t Wi i of 1 NaCl., t

The et E 3R andelb, mliorBa s afomangpBiiniss kg /G {Bfnach, then
washed gith H,Os The sgueititig gellet (dfprokimately-2Q wetdveiglat) issuspenddd in 10 ml

0C f furt . al i quot of the suspension is
of Haﬁ*’ﬂ?é&”ié abg%fﬁr%@ﬂﬁwsﬁn s/HCl, 10 Murea pH 7.3 to
An dliqnsbbf/ehet bgspensibnids dilutbddi £5 . withf S@ImMéms_VH(DIugetManea ®@H 7.3 to
d|sspl?/g IHC g%low%lﬁ%o nec%%@}g%fwrshg&lurtelnfp@ﬁ: ﬁﬁggtlnlgltoc';e_?dmplonents the
solufioBis diluzde! B with 6@ o Ttis/EICE, U190 eV INaIC), peitures, pH 1. of

the solution with an approxi mate pol ypepti de

concentration of 2 ng/m are applied onto a peptide
1.2.8Bindind of theafusion pafypdpitder i bed above. Briefly, a

2 ] QP TSP AT OB RPAY P BEconSorf R Rt & ol e appled
ontdJrae apepfitie 7af?n|ty2 nmatriof ast fdeser&mpl ebawe Brigef?ct egFav‘ctd@el -DADPA-SA-
t
AFVERY o i fatntel s e di el B e ran FBRES gy mm Neci, 4
M Uoed, piti 7.8. Zmtof thewamplelare injeztedeata flovoratd 026 baff. er at a
flowrate of 150 cmh. Refolding is induced by a

buf fer exchange with 4.5 col um vol unes of 200
1.2.7 Washing out of unbound contaminating material

Unbound components are washed out with 5 column volumes of equilibration buffer at a flow
rate of 150 cm/h. Refolding is induced by a buffer exchange with 4.5 column volumes of 200
mM Tris/HCI, 2 mM EDTA, 10 % Glycerol, pH 7.3.

1.2.8 Refolding, cleavage and elution

The bound fusion polypeptide is allowed to refold for 25 h by stopping the flow. Upon the
refolding the bound autoprotease cleaves at its specific site and releases the fusion partner
GFPmut3.1. Then the fusion polypeptide is washed out by the a 200 mM Tris/HCI, 2 mM
EDTA, 10 % Glycerol, pH 7.3 buffer using a flow rate of 150 cm/h. 1 ml fractions are
collected and analyzed for UV absorbance at 280 nm and fluorescence at an excitation of
488 nm and emission of 520 nm. Fractions containing the fusion partner GFPmut3.1 are
further analyzed by SDS-PAGE for purified GFPmut3.1.



nmM Tris/HCI, 2 nmM EDTA, 10 % d ycerol, pH 7.3. 12.8

Ref ol di ng, cl eavage and el ution The bound fusion
weoiogpesd de is allowed to refold for 25 h by BECDAD2G06000168

the flow Upon the refolding the bound autoprotease

cleaves at its specific sitedand rel eases the fusion

partner GFPnmut 3. 1. Then the fusion pol ypeptide is

washed out by the a 200 mM Tris/HC, 2 nM EDTA, 10 %

G ycerol, pH 7.3 buffer using a flow rate of 150 cm h.

1 mM fractions are collected and anal yzed for W
1.2.8IRegemriali® at 280 nm and fl uorescence at an excitation
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After elution of the cleaved off pol ypeptide of

i nterest regeneration of the columm is performed with
ExampleRurm vol unes of 0.1 M NaOH at a flow rate of 150

' 0 ] 0 . . N
profln, B AR on s B Bl BASe ivention, wicing
immuibilizei mgtal iondffinity etirommatalgraghy affinity

chromat ogr aphy Thi s exanpl e descri bes the production

of GFPmut3.1 as a fusion pol ypeptide of a nmutant of
Thisp@eaimple dexcribed therproduction WP GFPnix3i s d\jusiokpPBlykeptide of a mutant of

wher eby, ref ol di pgo.apd ,cl eaw re,perfor .on_an
pesiiR oy pBBlrase: T BHEs AFNERDIE, SRy g ol peavage are
perfomecatuare tnmolvilizedhmetalion affinfipmatrept i de in order to be

able to use the sane construct in both | MAC and

peptide affinity chromatography so that both nethods

Thecldis-tage isdintredided intontharfasion Holypepiie in ordér toebriiabledofuse the same

he.inte ion of the fusion polypeptide with the
congsRy P BRI Ro eablih s PoRIR BN CRa Bafh rethods can e
dire&llyeqmanzerec MTrentdg9e Inobrdquired ifarthefinteractiors obthelfoslor polypeptide with
1.2.4 and 1.2.5. 2.1

the @%&gﬁtﬁﬂgﬁﬁ%ﬂﬁﬁﬁ%ﬁ@?yoéd{}%rﬁﬁﬁ%gP At?g‘y'urm bi ndi ng of the

fusion polypeptide to the chromatographic colum
ProfS g T RIRBIAEE B0 T bl G AR 6 BREBG oot 12.4
andiinh8r di anmeter x 5 cmand storage solution is washed

out with water. In a
2.1 Preparation of chromatographic column binding of the fusion polypeptide to the
chromatographic column
Chelating Sepharose Fast flow (Amersham Biosciences) is packed into the column to a bed
dimension of 0.5 inner diameter x 5 cm and storage solution is washed out with water. In a
next step the metal ion Ni** is loaded onto the column. About two thirds of the total column
volume of 100 mM NiCl, or NiSO, are applied. Unbound Ni** ions are washed out. After
equilibration of the column with 50 mM Tris, 100 mM NaCl, 4 M urea, pH 7.3, 0.5 mi of the
polypeptide solution with a concentration of about 2 mg/ml is applied onto the column. The
loading flow rate is 50 cm/h.

2.2 Washing out of unbound contaminating material



next step the netal ion Ni2+ is | oaded onto the

colum. About two thirds of the total colum vol une of
wAa2@eMob Cl 2 or Nl SO4 are applied. Unbound N PET/AD2I®6/000168

are washed out. After equilibration of the colum wth
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t he pol ypeptide solution with a concentration of about

2 mg/ is applied onto the colum. The |oading flow
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perf dser, a buffer exchange to 500 mM Tris/Acetate, 0.25
sucrose, 1 mMMDTT, pH 7.3 is perforned. 2.3
Ref ol di ng, cleavage and elution After 4.5 colum
topped to allow the fusion
23%%10 g‘%éo re‘#’ﬁt{% and upon refolding the
Aftea&ﬁwphmrewwneﬂ; thevilow issfoppee tof allowdhe fusiameolypeplide toorefold and
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Oow agaln at a ve cit
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o Tl B! A Eouk M 081, 205 50101l gpgecta an

analgzef b&efgml'ﬁﬂcambeamep&gem@nbtandrsllﬁ -PAGE. chr omat ogr aphy
resinis carried out with 50 nM acetate, 6 M
guani diniumchloride, pH 3.5 at a flow rate of 50cm h.
2.4 Regansratiog: On col um cl eavage of Npr oEDDI E-sSPA-D Thi s

Reggﬁ@raﬁérﬁoﬁﬁg gﬁﬂo%%%é E@wyprregﬁli'é:{:érﬂgd Bt i ﬁ{f@;gﬁé@&&%&el 6 M

ression as

guapidinippeghloritie, oH 35 atia dow rate opBeernMi r us aut opr ot ease
Npro: NproEDDI E, whereby refol ding and cl eavage are
perfornmed on a peptide affinity matrix. A fusion

Exapwpde 8i n conpri si ng t he aut oprotease NproEDDI E and the

- L,QAal Hﬁ&g domai n D (sSPA-D)
On %bg{n:%gg\{égﬁ rbplgf)ls‘é@ -D are prepared as
foll ows: Reconbi nant E. coli HVS 174 (DE3) contai ni ng

TP SR S e e bocepaiectos Eian A G B B fbression

as anOS|bn bellypamderof as'.nmtaxstcnf ipbsitVirus aﬁtoﬂ:rcﬁeasémlp?o N‘C"EQBDIE Wivereby
he enti usi Qn _const.ruct. refe { R

refo wm eavage are pe ormed on a peptide aifinity matrix. fusuon protein

comprising the autoprotease N"°EDDIE and the C-terminally fused Protein A domain D

(sSPA-D) referred to as N""EDDIE-sSPA-D are prepared as follows:

Recombinant E. coli HMS 174 (DE3) containing a pET30 plasmid expressing the fusion
polypeptide with the following amino acid sequence are cultivated in a 10 | fermenter as
described in 1.1.5. Amino acids 1 to 168 of the entire fusion construct refer to the sequence
of NproEDDIE whereas amino acids 169 to 229 refer to the sequence of sSPA-D.

1 11 21 31 41 51

I l l [ I |
1 MELNHFELLY KTSKQKPVGV EEPVYDTAGR PLFGNPSEVH PQSTLKLPHD RGEDDIETTL 60
61 RDLPRKGDCR SGNHLGPVSG IYIKPGPVYY QODYTGPVYHR APLEFFDETQ FEETTKRIGR 120
121 VTGSDGKLYH IYVEVDGEIL LKQAKRGTPR TLKWTRNTTN CPLWVTSCAD AQONKEFNKDQ 180



of NproEDDI E whereas am no acids 169 to 229 refer to
the sequence of sSPA-D. 1 11 21 3141511 11 1 1 I 1
WORIOBHIFREY Y KTSKQKPVGY EEPVYDTACGR PLFGNPSEVH PEESITAKRB6DN0168
RGEDDI ETTL 60 61 RDLPRKGDCR SGNHLGPVSG | YI KPGPVYY
QYTGPVYHR APLEFFDETQ FEETTKRr GR 120 121 VTGSDCGKLYH
| YVEVDCEI L LKQAKRGTPR TLKWIRNTTN CPLW/TSCAD AQNKFNKDQ
180181 QSAFYEI LNM PNLNEEQRNG FI QSLKDDPS QSTNVLGEAK
151 KODESRARY: bﬁmmm@m Fwﬁ,@gi:y@s&m@m%%sm% usion
bodi es takes place as described in exanple 1.1.
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vel oci. t flowrate is incre

rosResTSBERIE P LarlFieg éﬂﬁ;ﬂeécritmd@@pvms e qeilipiog WiHE0gTM Tris/HC),

100U NHTI, £ miram ;mav Bgthafirial fbw k&t@fw ﬁlslo BRI AR ShepSypeptide
col um, vol unes of ui li bration

soll55 Resbons o beear 056 ARGE LS GR, B G & nbiansed fo 160 o
aftepg@fiplbiifjédtion. to 1 M Tris/HCl, 2 nM EDTA, 0.25 M

sucrose, 10 nM p-nonot hi ogl ycerol, pH 7.3, is

performed with 6 colum vol unes. Refol di ng, cl eavage

WagtHnth @Jtttﬁluﬁnodﬁdt@htaemﬁétmgnaatbha condi tions from _
cha tro 0 cosmotropic, the fusion polypept|de IS

Unbgpng GeBPRRenSERTEMASNER OUEWEN §ROLIS VoeRReargHUBIRIoR Bufar. A buffer

exclliahg‘éttﬁ PToRIthgt Bisfef, |s éb:fl@“? tRAEM Wi’s/ﬁ@t ORMMLESRE (C2RMVRRrose, 10

f the C-term fused sSPA-D. The subsequent
mMi?' ﬁ'%MCﬁrq' é?*'ﬁ'( di Speramed with€ Gplua Yolumes. ve

sSPA—D Regeneratl on of the matrices is performed with
2 M NaOH at 150 cm h. Exanple 4. On col umm
Ref‘%‘&‘f‘%i %!??Y@gsﬁad@#@aoage of 6Hi s- Npr oEDDI E- GFPnut 3. 1

Afte?bh@wgﬁigatﬁmcﬁnd*ﬁ@fsf frdiR ShadtRpRy @%thﬁ@pl@fthé‘ ﬂIs'idGﬁ?_polypegtlde is

I ﬁé’{m ? Xc? tBSS| on of a 6H s- NproE
alowesiodh fq/éégk Hee CF%teﬁJrﬁahsawam&ye%mw W flaw. The active
autoprdtesdd dledRkofPthe C-terminally fused sSPA-D. The subsequent elution with
refolding buffer results in native sSPA-D. Regeneration of the matrices is performed with 10
CV of 0.2 M NaOH at 150 cm/h.

Example 4:
On column refolding and cleavage of 6His-N"°EDDIE-GFPmut3.1

This example describes the production of native GFPmut3.1 by expression of a 6His-
NP®EDDIE-GFPmut3.1 fusion polypeptide, refolding and cleavage on an affinity matrix
referred to as Actigel-polyKW. Chromatography conditions are the same as described
above.

Example 5:

On column cleavage of N"°EDDIE-sSPA-D



referred to as Actigel - pol yKW Chr omat ogr aphy

conditions are the sane as descri bed above. Exanpl e 5:
wOroos0li9nn cl eavage of Npr oEDDI E- sSSPA- DThi s exe@pA®2006/000168

descri bes the production of native sSPA-D by

expression of a NproEDDI EsSPAg8 -D fusi on pol ypepti de,

refol ding and cl eavage on an affinity matrix referred

to as Actigel -pol yKY. Chromatography conditions are
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refol di ng using cation-exchange chromatography Crude
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fusion pol ypeptide, thereby activating the
autoproteol ytic function of the fusion pol ypeptide and
w@eawsiimysel eavage of the heterol ogous pol ypept PABEA®2006/000168
interest, and c) subsequently eluting the heterol ogous
pol ypepti de of interest, whe#2tn said steps are
conducted on one affinity chromatography system 2.
The nethod according to claiml1l, wherein the fusion
Claind ypeptide is provided by reconbinant expression in a
bacterial host cell in the formof inclusion bodies,
utilizing a host cell that is transformed with an

1. ﬂ)iﬁ’étﬁéi ’gog &é’ ?rgﬁ 96tiﬁﬁ %?E;qegéﬁHg%@l%p%gﬁdégﬂ Ht?L@slt Wﬁb’ I:1:1631(§>mogenous
bicdedridungising 8l fasian wolypeptids compising theppplypetdide of interest and N-
fe’ﬁhln‘%ll;"tﬂgre?&tﬁpbﬁkﬁéﬂnﬁé' ‘é)((ﬁlb}iﬂl?% %ﬂo;’)rﬁ e%ﬂltli: func%on said method

aut opr ot ease net ho
opreprésing tihe strpsprodt ehskingling Nof othef fasnmspolvmepmsle @t @ soluble,

Q%bﬁb?édwﬁ ail ﬁé&i% fé!MByéWBﬁHft L8 Ed ap G {eR b) Refolding of the
el tddrapt oy

Ing to cla
B@@ﬂl \PPI’VQQPU@ s@reabwe@cﬁ\fa@ngttﬁ@ @Utnmote@m Stingtignofof the fusion

W t@g)\énﬁ uSM Vcleﬁla g'lﬁ tﬂgtﬂé%;oﬁﬁgl?sr g@r@%&nﬂg ch’%t'é}est and c)

Wher ei 1 t he agt opr orease s
%eﬂﬁﬁ’ﬂtwvﬁlw@gafhenhﬁta@iqgogémb'nektidesa‘qnt@emvnere@n said steps are

%@gﬁk{éﬁ%ﬁ%{@%ﬁmﬁgg}{g@@ﬁgﬁfGNPSEVHPQSTL KLPHDRG

RTTLRDLPRKGDCRSGNHLGPVSA YI KPGPVYYQDYTGPVYHRAPLEFFDEAQ

2 T e S50 R ) R B LR R v by
recemginanbexpreasiamnin robagierial besfuash dethef foem gé inclusionwbedies, utilizing a
hO&T & tlQ %Hsﬂf?l[ngﬁ e\&Lﬁtdn efqtﬂﬁgglbﬁ’ Nrecthr (:Uﬁgprgﬁghg Anucleic acid

accor di ng aut oprot e
m@leicvlstwm@ Qﬁdeﬁl@rdhwUS&BlemdthIﬂis t he foI | owi ng ami no
acid sequence: SEQ ID NO 2: ( |
%&B LNHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTL KL PHDRG
imethod according to claim 1, wherein the polypeptide exhibiting autoproteolytic

hidik éé\«/&?% GPVSA Yl KPGPVYY(QDYTGPVYHRAPLEFFDEAQ
@E;év TKEIR %YHI YVEVDGE! LLKLAKRGTPRTLKW RN

FTNCPLW/TSC- (1 68) 8. The nethod according to claims5,
4. YRELRIRbd A&oRihP R BLRASCwhareth (RMAGrbiGs@ls NPY & Phestivirus, or a

derivative thereof with autoproteolytic function.

5. The method according to claim 4, wherein the pestivirus is selected from the group
consisting of CSFV, BDV and BVDV.

6. The method according to claim 5, wherein the autoprotease is N* of CSFV and has the
following amino acid sequence:

SEQ ID NO 1:
(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRGDI
RTTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDEAQFCEVT
KRIGRVTGSDGKLYHIYVCVDGCILLKLAKRGTPRTLKWIRNFTNCPLWVTSC-(168),



CSFV and has the follow ng am no acid sequence: SEQ ID
NO 3: ( |

WQ 200Kl NIIFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQITUKA P2D6R®0168

10.

EDDI

ETTLRDLPRKGDCRSGNHLGPVSA Y1 K&WRVYYQDYTGPVYHRAPLEFFDEAQ
FEEV

TKRI GRVTGSDCGKLYHI YVEVDCEI LLKQAKRGTPRTLKW RNFTNCPLW/TSC

e e T S

the following amno acid sequence: SEQ | D NO 4.

SRR A A KB DbrafedE W& B BRlatf&or nev of

FAST \Ren®ResIbersioingGBclavidkeGRenceQDY TGPVYHRAPLEFFDETQ
FEET

TKRI GRVTGSDGKL YH YVEVDGE! LLKLAKRGTPRTLKWIRNTTNCPLW/TSC
FEQIPNO2. The nethod according to claimb5, wherein

(IEVBIARPER PR70CkeR Bt skl £5R 408 oo
IRTTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDEAQFEEV
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ETTLRDLPRKGDCRSGNHLGPVSA Yl KPGPVYYQDYTGPVYHRAPLEFFDETQ
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 PPad SRS, UESIBRL P P RESRIBEr RO RIRIEERT R EFETFE of N of
(A% and hasTihe foltlomingtaripo @cidi seguenceany of the preceding
clains wherein the affinity chromatography systemis
sel ected fromthe group consisting of inmmobilized
it @ID Néh3:chr onat ogr aphy (I MAC), cation exchange
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omai n chrona y and p
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the fusion polypeptide conprises a netal chel ate

oY t hg .nekh cQr dj ' : pro
he) ek @dorahd, & Ra i Rile Bt e s Mlpfbatt W B défhatve of N of
geIRMhard haii ihe follbwingrminpetidsgquenner di ng to clai m 11,
wherein the affinity chromatography systemis cation
exchange chromat ography and wherein the fusion

FHQ PPQ #e conprises a pol ycationic
(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRGDI

RTTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEET
TKRIGRVTGSDGKLYHIYVEVDGEILLKLAKRGTPRTLKWTRNTTNCPLWVTSC-(168)

The method according to claim 5, wherein the autoprotease is a derivative of N” of
CSFV and has the following amino acid sequence:

SEQ ID NO &:
(1)-MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDI
ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETT
KRIGRVTGSDGKLYHIYVEVDGEILLKQAKRGTPRTLKWTRNTTNCPLWVTSC-(168).



affinity tag. 15. The nmethod according to claim 14,
wherein the polycationic affinity tag is selected from

w@oiogatyysni ne and pol ylysine. 16. The net hod aPCDAW2G06/000168
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to claim1l, wherein the affinity chromatography
systemis anion exchange chtdhatography and wherein
the fusion polypeptide conprises a polyanionic tag.
17. The method according to claim 16, wherein the
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exchange chromatography and wherein the fusion polypeptide comprises a polycationic
affinity tag.

The method according to claim 14, wherein the polycationic affinity tag is selected from
polyarginine and polylysine.

The method according to claim 11, wherein the affinity chromatography system is. anion

exchange chromatography and wherein the fusion polypeptide comprises a polyanionic
tag.

The method according to claim 16, wherein the polyanionic tag is polyasparagine.

The method according to claim 11, wherein said peptide affinity chromatography system
utilizes an oligopeptide ligand of five to twelve amino acids length, comprising a
tryptophan residue, which ligand selectively binds to the part of the fusion polypeptide
exerting autoproteolytic function under chaotropic conditions and maintains binding
during change towards as well as under cosmotropic conditions.

The method according to claim 18, wherein said oligopeptide ligand has a length of six
to eight amino acids.
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SEQ ID NO 13: AFYRWY,

SEQ ID NO 14: AFYRWYA,

SEQ ID NO 15:  AVSIFEWY,

SEQ ID NO 16:  AVSRNWY,
SEQID NO 17: ASRFWY,

SEQ IDNO 18: AFYRWYAA,
SEQID NO 19: AFYRWY,

SEQ ID NO 20: ASRFWYAA,
SEQID NO 21: AFYRWYAA and
SEQIDNO 22: AFYSWYAA.

The method according to claim 18, wherein the derivative of the naturally occurring NP
of CSFV according to SEQ ID NO 5 is used in combination with an oligopeptide ligand
selected from the group consisting of

SEQIDNO 10: ASRFWYA,

SEQIDNO 11: AFYTWYA,

SEQIDNO 12: AFYRWYK,

SEQIDNO 13: AFYRWY and

SEQIDNO 14: AFYRWYA.

22. The method according to any of the preceding claims, wherein the step of refolding the

fusion polypeptide is performed by the change from chaotropic to cosmotropic
conditions via buffer exchange.

23. An oligopeptide ligand for use in a method according to any of the preceding claims.
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24. A derivative of N of CSFV for use in a method according to any of the claims 1 to 22.
25. Use of an oligopeptide ligand in a method according to any of the claims 1 to 22.

26. Use of a derivative of N°° of CSFV in a method according to any of the claims 1 to 22.



