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all thes tide havel
roseiy MR TSR SRR RS tRaE S A RETRRYRTgPYL cellu-
loseh t er marbomamtyhpl i on- aadlﬁabsenlnalﬂoﬂgamaﬁesn) such as

cl th bi _
pory R S At | Mobeh b EREThALSALY, N 8sbRe | ana con-
trolded pRMeuGlATSEDL ei ns The bi nding of these protei ns
to the present matrices is so efficient that the
proteins are usually also bound under nonchaotropi.c

Especdadiltyl olr*rsterﬁfe@e%r g0lidePRESR Badegdadediaty Bad-Rife backbones
are pésgentagdlrscdpsu@ax@rs@ Sl@@@diél gakhy #ess Eﬂr@séhand Superose

cenGEBET P e ACoBRERT SR ) LAl o i,

pestivirus (NP') or NP'-nutants, and NP'fusi on
protei ns both, under chaotropic and non-chaotropic
condi tions. According to another enbodi nent, the
present disclosure relates to a nethod for affinity




non-i oni ¢ kosnotropes) should be treated differently
from noni oni c kosnotropes, due mainly to the directed
‘and pol ari zed arrangenents of>the surrounding water
nol ecul es. General ly, ionic, behavjor rallels the

USApf dextrar $appds PeadsyeSiFRgRy Xronelafpaqia Biotech;
cel W oAl gesaensehis ( &gl Iﬁéihbraﬁ&?OéuchHﬁ@f Pem cellulose

|-, -, .N N
oo AR ARy ST TSRS ehfyibi #7 pgephacryl
andedkperdeker aplia omscia t Biwdtesh /it hhaadat o f wisymtihesdlef organic
lg{ﬁg NYSid nta%rg_e%r lor ngt it tJ‘:’E@:m' ‘i'otsBeHQ¥gr OgeR. beARbEInedia from

surroun , are _chaot ropes er eas

Permmtnvsr Bmsysmep%ha\?%d BdRsRewi t Big-Helchr g8d Macro Prep
frcﬁ?nﬁhbi‘adar q{é@@ﬁﬁ%haopsts éﬁoﬂ ﬁ%?- TESBEK, My@4Hyper D and

Ca2+, _Li1 4 and biti stron
TrASICEYACHEHE TR RIS o A s FREAFREL cfh Bfactone, 3,
USA;t delalisand tsidbiekons mapelhtialsf shchahsngowatei.laat pore glass,

ds a 5 :
PROI%#'Q %%&“%%{}L ﬁ% -egq%rg(réagé eﬂrgﬁ %gllf?or cat' o%léoseP ra; and
coaked @néatcar qomansitasAmortlmfm@n ‘afueeate oy dReeranes such
as bﬂ@'ﬁiﬂﬁlﬂgt WeeHTUROE HR4e osm)e? MpEEmPrAMRIY | Rebhfologies,

i mediate vicinity of ionic tropes than ionic
USAchaotropes Rei nforcing this concl usion, a Ranan
spectroscopic study of the hydrogen-bonded structure

of ter oun e_.hal i de on -
TYPPHB?C@& e Rhsg I& ? gFCké]ﬂeoUs ﬁy?ggéeﬁm the re-
sulbindi ignchmpaalsesem Sblndcrpéla@leng!altmmo fiape @n@-anbe in the

R st ug n
for:irneoﬁ ent at| on ar %ﬁ% hal | oiméi{)i%ﬂ etg%glaﬂg' |m§&“€r”anes or
shegfen mespeed tFFRGSs | Rg SFHdeky ¢ no"l° id phase material

mayuﬁﬁeﬂﬁéﬂawee fulaty EbJ.SOﬂ:ﬁ"@l yeﬁméﬁﬂm h@ﬁ gonplefeleimperme-
%ﬁggen € onds s rroundl 2 é{ﬁir uc.t k| N0 o Biment of
tPHPFE At i Offs i PF |1r %8§e
the ptﬂscrdshsdb)ﬁlawshe ptrixhie in ﬂmétvmsfbfetrbgu/lmoer rml ecul es)
sph%‘g%%éi E{ea&Eetﬁﬁﬂe sl 2R &&%é‘gréz?%@r@fhfi Y66 C98" prefera-

Fucture breaker opi ¢ catl ons

blywlPr1Re8kam:t ety R dgéA- §Qnd§ﬂ a’%%plpe@bpei:ﬁ%mw applica-
tios¥ehhdWaher BBl euURR) i} hefefaeivly HLdG eghal for prepara-

1 wat er nol ecul es are held nore strongly by nol ecul es
V&I BHERPSRR - charge than by nolecules with no net
charge; as shown by the difference between

AV p%%%i%?i%g n%ﬁgg%] ﬁgf{‘x{;ggggmagtqu]niﬁi 'q%sig\é%k&&ﬁity controlled
matsguanirdu thenfyrmagfba conghemersiito CRBRKLFLAYG dfepsity control-
la.ni , an.??fél@é' S OHE &@ﬁ&ioﬁﬁ@kﬁﬁeb NEgE aék?@ﬂiaﬂf{ hapPBicable in

| romstro I oni C, ration I oni C
largg $eR19noBeEaFiPRE: o Jlt‘-ﬁé;}g‘% ERN hewpangaa bed chromatog-
rapﬂ_\,]? Nayairel 1hydr ali o way Oﬁaﬂﬁhekyséquhrﬁmhhﬁgﬁpleﬁh gtéchniques
... of water-water interactions.in u wi_t
in BeprEesht derol o000 % s85uPLY RisE8o AT FEFIoh S stirred
tankd.ne on the strong side and C - being borderline on

the weak side). Neutron diffraction studies on two
guam di ni um and t hi ocyanat e

The akfg‘ﬁté';lt & %?C%&fnr O‘gg’ﬁyp SeydisersrEtmaybe supporting the

attathegestbornehasol @y t[ihra%feerﬁﬁtéﬂiél( bt eadgt t}??éh difhecovalent
rotein rather th e fract to
bond) diHT Gt 54 it B Appl LFable Pof | it e Hptpsencgither by a

d:r.rebﬁt veissmidigl prepetibas l:!étw@em cthed afdfdindng ligand according

chaotro sdue nsity of the
to the pEspR Al C%ﬁ?mﬁﬁ hsetséﬁgpl za ?)ég{agg l%pol ogi cal
precedingnobetivatbynsad rtetqitu rasslid nphasee miterial or of the

kosnmotropic anion with a chaotropic cation.

Chaot ropes break down the hydrogen-bonded network of

wat er, so all ow ng nacronol ecul es nore structural

freedom and encouragi ng protein extension and

denaturation.' Kosnotropes are stabilizing solutes



- 15 - usable in industrial processes, especially by

providing (enzy- matically, catalytically) active

surfaces, if the imobilised @rotein has enzynatic

activities. According to apreferred enbodi nent of the
ligpndsenthdisctusioaklet heagent ekmowa Pperet es ohakbng it possible
to rl%%‘ymtﬁémmy&‘ijﬁpeﬂéizﬁ o) ‘élﬂdc é ! i?%a%ﬂ i i Examples of such

aut opr ot eol A7 ¢ hol e and a ety ConAsisti
suipablei nastivatinest IRROERLES éla?leopre(m@@llwn@aﬂdlry.nf epibromo-

hydﬁiﬁ,aVQb;'l?l'—'-@d?b;@%ﬂ‘e%ﬁé?t r Qﬁsc-e%?ﬁﬁcfésonﬁm 58 butanedioldi-
au@&%eol y noi et gem %el y_ fusion proteins
¢he %’1?31&95‘6( t&lirbatiepcompayads such as
dl dﬂj@ro-qircpmiam r s vy ) mlﬁdﬁl?ﬂubaﬂbgng@aﬂlﬁdézole, alde-
¢l usion bodi es und

ro el res
hyd%éé ﬁglrllongé cgﬂ‘étgfgﬁs ﬁ%ﬂé%?‘éﬁq?g {GHFF ior FEGROgen bromide;
perigdakisresuchf ashsadipnoness -perdedatebetaabodé imt Hes; chloro-

trid2Han SoLN PSR! 'ﬂfafrﬁ%gg B dler 'é’ﬁfdadﬁ)(f ?or:tt%es such as

autoprotease GTEIn In a
tosyl hloeifes apdatresyst chherigesei Hehnfdgpeme sgccinimides; 2-

. fludlesar-inkach vl dﬁh\hﬁfaSt H IS - AVHUh AE T oxazolones,
m._no aci d residu

nalqfRdas 5 rlecﬁéiﬂ‘:élﬁg §i9edr 151 BURFozLAGS. ofbgRd these, the

actmﬁtflmg)tmgeﬁ@é GeaChhy, a\Wepamiar lg‘rcaxiﬂls(:jrpndiﬁféf@at from a
a n t ne r Laue

sin ;%gcrgéﬂg abg%e fur?ﬁté:}ﬁn%%g%&%{r dast® %bﬁo%? Y9pin, allyl-

glyqléml@«mﬂgrranbhé-appasdase hadstgergembsRs, tike, aBphatic com-

un@ %nﬁ@uh%%e,l@ﬁﬁtﬁf&@%ﬂ#ﬂé@f eﬁinglqogen bromide;

hl l.e i.s derivative wherein the OW nQg -a
ChloEo § i 22 NS h oGO LPG ST n@AURimisianst h Ry cdisulfides;
and aydtagEdesgl wrienprfeBerdddyi th aspartic ‘adid (D),
, arginine (R} 57 with glutam.c acid (E), and leu- cine

" (L) 143 with glutamine (Q. Thus in another
Espegigddynehntenesping dictuivesuimg r ebagentwi tdrd ubeliteed to be
epox?L%Bﬁb%%@st QP Q8 eéﬁl@ﬁlOfSﬁgﬁ}:.{’{é d Q?ﬁ gf@ﬁi(?%fether and

si.on pal pept| € conprise erlva
butaﬁﬁ@bﬁi@ﬂ@&%‘l legfhegsFy, wherein in addltl on to the -
repl acenent of at |east one cystel ne residue as

' Li,bed oV, tefollovvln m nao aci ds are L
ror BEBEIRECH IRy (SamR S F AT 8o 6oms of the pre-
sent digtlpgirneny @atrbdusaiitl orabpamrhotdlizatiod of Bp- ar gi nine (R) -

t1de5ill§‘ah@sgl%§"b% q%éii ( E%ref&?ﬁjgfyc lbb& 4?&pvc\:”>xtyh (M), from

am ne r pre
:Mercgnboaamﬁ st hEegraaFht ersclea@addya GEEmeadl vBmonolithic

’chroﬂété@.ﬁaﬁﬁiroﬂéah‘iﬁ?e M- efoxSH\E GAEdM | S‘fﬁetffgands can be im-
am no, aci.d sequence: SEQ ID NO
m°b1£‘1§e<§/EEN%|BEEL%F§Q§iP\/®% KBS A @aﬂm@mt@macmme

of thRGERDbhRtbgraphy matrix, or via a spacer or linker In the

: 1attwgg%%lﬂigv§g ﬂo@ﬁ \ng)YTl:%:éWc RAPL%E% 1c matrix,

said D@I@WED@IEBK@WMWWSS (d6BBr to allow
SoFN t 0 h

blndﬁfbs‘ooir?e ‘Ifg?éésﬂt.ggaﬁﬁb G 5 1 &é ﬁrgégésg% ?%%&;h%gter ces are

grocess as descrT| erei
used (ifp GomkIRAHLPH PERERJEPREAELFses a derivative of an

aut oprot ease Nrlr of CSFV having a sequence accordi ng

In apagt(? %?gsdrgeﬁ% %h? I%tof Otrre]seernt ghodi ment the pr esent

urere -
the spacer is generated by reactlon of the chromatographic ma-

trix with 7diaminodipropylamine (DADPA) and subseguent reaction
with succinic anhydride (SA). The resulting terminal carboxy
group on the spacer is chemically activated and preferably




tive of the naturally occurring NPr of a Pestivi rus,

whi ch shows in addition to the reduced aggregation

and nore neutral pl further-é€hhanced solubility, as

conpared to the naturally occurring NPr of a
11ﬁk§dlv®raStSthbaﬂlhmlns—gebepwlm&&zﬁﬂgﬁﬁdrmbedmmoblllzed on

Accordin the preseid di s¢ Qﬁﬁr‘pe t -

. thea ’aﬂgf%’ét PYe®8t 4 q;ﬁ/e %oprrgt easegNl 50 Cﬁ}ﬁ}fstﬁr& it com

priveseiin the a@mm @fl peptide réb@%’é‘éﬁeﬁpcé‘f rgactdygt groups may
‘be L1, :}5] @i@%xﬁ% dug B3 xJe e iched Q\H?,zd.t?fl |@atip . ORethin the

[

hydro c amno acld residue is._replaced by a

premﬁqhwrﬁurq acheageiefahe maptide phthgARtve Pt Wepect t he
spdes 8Ata &inS @hosdr Boall SDs sl £t bsular by ppoefssread.
descri bed above, wherein the fusion pol ypeptide
~conprises a derivative of an autoprotease N n of

prefegihl} b EpOraTh St gth. b ol URRlAGETRAAAN fovided o
affihBRsHromaehysl apkebl, extbitsndigapiptide bgindses {lgfined phdaa@jand b)
by, a hydrop hlﬂg c r$3| du%‘g Freferred within the
ab%? @W'a@i‘@cﬂc @ defined inder ) 8%y e of an aut opr ot ease
NP of CSFV, wherein in addition to the repl acenent :
of at | east one cysteine residue as described above
As fusdd aidmyim athd emsim Owd igfoptelpd ifdels “ovi gl lanfefe radicd proteina~-

cec{’l}:rlsg 1€ rcr%i a5 ecfllsI 1\5%0%11:3?%;1)%?&21: f@ﬁ’si’% L%ﬁﬁp:g’(;él (%r?urlegl Ibids. Usually

suax il gorieptd desr ihavs ve Mangtd rof nepf 6P G AR Feids, pref-
changedobypt HreRni 8eid Tresdbaakne (A)

eraﬁ%g\ﬂ %eﬁﬁghogﬁlhgol sol eucine (1) 155 and

_ phenyl al ani ne (F)158. Thus in another enbodi nent the

Acq@r@@ntm d psddrogiiomdod mhcat eﬁthppsﬁendbblpsma a process as

des abo e n id : ;
o B el S, Bl Do LUPLRD POLXBSRE) 45 oligopepriae
:ugfﬁa/ oﬁvhﬁme nton targdive| @mntrw taeideplepsitnt Meregpreferred of
sn{e\iacf dc‘c:‘ss'lqé%?giﬁlsl d::tt?%flﬁ b@c‘!@arimg a trypto-
am no acl ds are re aC reonln
phag alfﬁfrﬂéil{%) wiggsh vhigand (851 ‘i*alvd%km BipAge tP 5%3‘?“-’t of the

fus&'?ﬁn eIyl cetdtihly Aabbpeoteniiyhic tﬂmmcpmesenmder cha-

|nvent|on m)x referre Livat a
oG SRMLLCAR  BPC CBRynCEaRy | R Phe “igg ghane towards
as a0 azcutideeqresnetrSELr| Condiniongl) 7 _

- MELNI - | FELLYKTSKO(PVG\/EEPVYDTAGRPLFGNPSEVHPQSTLKLPHD

RGRGDI RTTL '
' Thmfmw@saﬁ@m%e@h%ﬂ@@%%@ﬁ%@éﬁmﬁcﬁ% specific

| binhikg G¥T ol dé-KtARRG‘ilher polypeptldes, as for
PRTLKWI'RI\ITTNCPL N #qee apable of
eXagREdi FBANIL h%r‘B?‘e sb'sur Etedanl & abry r&P

seﬂvﬁ.&@s de aafmrrﬁaﬁ_,ssl:iagarttmscas bwelAbO\E@}esmen@lequk&s offer high

fus al ptl S e
SB35 ARG SR 2oIEELLB LD Yoirice, and chey
aret mssmm NG 41:0Ewen Rbeseprigalritar warf ﬂ?@sﬁﬂé%ﬁt %s an ad-
| %ﬁer J.ailf\‘{ dﬁ{éﬂ’ adhyEi S8, an @Jtlgﬂéphéﬁﬁﬁc&iﬁlﬁl process.

el n di |ontothe repl acenent of, at
M AN C R TR CLTE TR N N
tirfield opkhig @:BhBQrﬁ@od'iamavgﬁe;b(e:Bﬁe eddergeiks abaniielogical 1i-

oraesl o B O, ST 411010 B0 gre. T the

contBd oftiicprepentt disvlasures aednimg, foypgpsidadigdnds 54 wi t h
a a D th glutamc

wasaﬁggg%éﬁ,daﬁég?éu%PEQE%t?i§4§&§?%ﬁzgpﬁtan1ne (Q.
Thus i n anot her enbodi ment the present disclosure

Thesre SRS i BNRMCEMER RS Begrabhididciosaredraveess as

described above, wherein the fusion pol ypeptide

conprises a derivative of an autoprotease NPl 1) of
CSFV, wherein in addition to the replacenent of at
| east one cysteine residue as described above the
following am no acids have been exchanged al ani ne



with glutamine (Q - Mst preferably the derivative

of an autoprotease |e of CSFV according to the

present di sclosure conprises 8he foll owing ami no acid ‘

sequence: SEQ ID NO 5: (1)
turnNHLNHEE%Y%ESI@@!&EE@MTMM%TEh&PH@N-MtY to

b e A BRI/ BB B R, BEABEr e

ingERIKRhERVEBSreof) under denaturlng conditions, e.g. 4 M urea.

DGKLYM YVEVDGEI LLKQAKRGTPRTLKV\?I'RI\I'I'TNCPLV\X/TSC— ( 168) .

Thus i n another, nost _ preferred enbodinent
MetppdgehordPeptdStr §YnAPES 1Sc KBO¥D 8 ghﬁr gf&s a§§ suitable for

prepasatiBadozbene, o\MigtﬁJepﬂlhb fiigjandspehyipbpeirge subject to the

ses erlv f an.a ease | e of CSFV
-PFES‘HM}SHGS‘HE gﬁ??é b‘%‘brt i RS P%%%Sg B NO 5. In
genamatbdr wBHUEPDY mpﬁdwsmsem?@bll nemthasigr ebepbag synthesis,
mxd:ﬁﬁefi & e esdégcflﬂétgcﬁﬁsRﬁS?ﬁut Reupr @¥UGHI OExperimen-—

ogous E ‘oterns as_descr| bed_ab ove

talt fenfatologypdily pidA03k LanpPi 9&s thed EELFEAD, V%Sw&ln described
in %é%éptﬁasguéﬁtﬁérc%%/ Bay| ndnk, smummopﬂon@n Res. 47

rei.n in.additiaqn.a
{1938)irs r0€|§l3ac§&‘7\ﬁrf3ﬁh I Ir%"‘ I tl 308 CRre g ng)p( Bed for an-
chotifg SF e&chelfigest vambnoeacid. (Sp one pustfesred embodlment of
thef F&igﬁgsuﬁéﬂrﬁﬁqigiﬁ(ﬁbtaré E&e%’t&ﬁ@ﬁ&aﬂél)ﬁ@ﬂdosur e rel ates

process for the production of heteraol ogous ., -
aftplmae:ldlss izmobié 3 dzielde drabdves, ChrpaliquraRhiiq fafrix. In another

. pref&?édye%?)%in%tﬁaw Efe%&ﬁ d?scﬂ@&rlthﬁé E%;%d@f an aut EIOVOt ease
119ﬁ®d532remﬁé'ﬂ‘éhﬁ5?-ﬁe§d&’|1%e Ghiy &R %e(%‘i r%a}?‘g aPhl"f matrix.

replaced with’ gI utamc acid (E), serine (S) 71 is

Thqre Iaced vvlth {iﬁe Ian f_é:) %}igfééér%%]é n@f(%%eé:{aﬂcity. The

ol:.@rog:apﬁ:ﬂ.cmscdﬂﬂlmgar@ smtpeeseﬁd withinstne igeope of the pre-
sen%er:.!11‘4:%111:\{%‘?11 ard) MY LPEOL LESEG Y E’ﬁe:@':%i}élﬂ%eﬁ’ol felectively

St ot &1 that contalns at. | east Jhe i recf und
~ binch¥&° f i ¥t éﬁq‘?hﬁa‘éé?’§§ cchrigiFian BplyRFREides thereot under

dena%rﬁfg%ﬁ&{h?z(ns\/\ﬂwmiﬂ&ﬁ& eopd dffthe f)te:setﬂn disclomre pr ef erabl y

W th uman r Qi hsul st, p y
sughy IE)?RHH?F ibgﬁg &rect %d 2 a r]isttI (;cnheofpart of the
‘ﬁlSlelr]ﬁjlmpﬂldechcordmﬁggo {heldnsq]cﬁsum’thit@mr@chuaecor ding to the

t. di e if the de- rivative of an
prcﬁ: jﬁ% ﬁ‘g‘c%g’%aof CSFV has in addition to the
replacenent of at | east one cysteine residue as

| In a $@HRE pk%ﬂreabﬁl‘bedm’ien’t efaht pesat disclohee flel | ow ng am no
_acids exchanged: arginine_ap 53 cine

oLigepntady Rend BeboR naners 2690 §390ehek Sfigctag from the
grd %é}%iéﬁlﬂgfl%f Pwtt@rmwed ARSIEY, \EESPINY heVSFIWYK, ASREWYR,

Al 2 SR B JEOGH PSR e, ey,

AFYROWRHA omemmmm AFFHIAA .t he
foll ow ng am no acids are exchanged: arginine (R) 53

| Wlthétb‘:ha %qgj%t ?g{ec achtddl%ggsugf}f%o?ﬁ)tﬂi@l éﬂis\é\ﬂot QCI&Z pc(arE; ic

may! B I‘Tﬁh l@gfréé4ﬂ—£5imli;ﬁ& ‘dtrt hlﬁhr ian®leBkeanti-terminus,
I eu0| ne L) 143 with ut a - a{agl ne (N)
blogking,he: éahd.ey@d é(% ) HHdi ne.

ot her enbodlnents espeC|aIIy when the fu5|on proteln
| d,be bouyn fdbtidiseldiBer i X according to

Mosfﬂrg%leﬁ’iﬁgése% |0gl<1: %158?21333 S|Bso under” non-chaotopic
whereriti ttha, demévadtioe ocfolthe cnpburably t RecRggipgg ¥ of CSFV

5 aﬁ:t' £ be PERVASEEci8 HBgheA¥abbe this mu-
acc’?}orm qqt@oé%cﬁe?ﬁuggd on y fo? Its affinity

properties and not due to its autoproteol ytic

properties; neverthel ess, al so those derivatives of

NP* of CSFV which do - either thenselves or due to

Ehe! roli nkea_ge to the target nol ecgl e part of_the



SEQ ID NO 1: (NP")

(1) MELNHFEL LYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPOSTI JKL
wo RREREFRRTTLR PCTIATZOOGIF())&')M'T

DLPRKGDCRSGNHLGPVSA Yl KPGR Y. TGPVY
T o VYYD HRAPL EFFDEAQFCE

tant #d & L AKROTIRRTLEC FiNT NeRLMESGY 188)57 (instead
of “B@PE@LNHFELEWT%R&QPVE%%%?DWEH&?&‘E@&PSEV T I
comp RHERGY RI1RK motif) is termed “EDDIE”——mutant erein) is used

in of FE%R SANHLGPVEE YEKPGENYYEDYd GRY YHRaPLEF e EEYom  the

oK YYEVDISED £ RSRERES PR ARSI R ARy and AFYR-
wya. VIO 2006/ 1139581 CT/ AT2006/ 000167 - 20 - SEQ ID NO 3:

(1) MELNHFEL L YKTSKQKI NGNI EEPVYDTAGRPLFGNPSEV
DRGEDDI ETTLR PPTLELPR -

Acco%(g:ﬁ%w,‘a@ﬁtﬂbewae arfﬁmpwvcg@weﬂwmmﬁﬁeé‘;&eégéfom the

groupy RR O YSRRHY, VSEDWY, VSTDWY, VSDRY, VSVDWY,
VSWDEED VBYRRDY4: TSEDNY,  VADEWY, VISQEI:\IEI?VIGI’—Y, LWVERS (188kwy, vsvewy,

VSWE &‘E‘ﬁEL L%WPMWYDMMFG&EIWHP@TDREpHDDvowy,
ORI PRI VR y @%WEEE#FVSMWS% VSLIDH,
E (all

VSLIEK | GRVOG@D, FSLEEW, VSDLDW, VSDLEW, VSYIDW,
theng epﬁyé%gl)%:rl L%W“ﬂ%ﬁ%b%@mwmmm, vSI-

WNY, (1vmwemsvmmw@@mﬁp VPRRERR PR EH R Prp VS TEWE,
FSIE%%ED%EEMR VSLIWY, VSLIDW, VSLIEW, VSLIWE, FSLIEW, WSLIEW,

FSYFRRY @%RSG\IHL%E% Y1 RN Oy HRAL EERREE Opeptides are
bi nd@kYHN¥YEVEEE il KQAKRGT PRITYEMANT TRESRIV KeC. PTERYY, AFYRWYA,

AFF}@%%WE AFIRWYA AFLRWYA, AFMRWYA, AFNRWYA
q&ﬁ%p\‘lm %IW&EEPVYDTA =) \ ] !

AFPRAEQD AFQRWYA, AFRRWYA, AFSRWY b erRY R VAR, P ryRiYA,

AFY SF%RC%@HG%\@@WMI | BPYNWORY T GEVNWRARL EFFIMEREEAF Y TRYR,

AFYVERBYH RUEVRERE L AR pRA R R TN s AR DSREWEA,

FSRIGEQ®,| DVRENWYA, VWRNWYA, VYRNWYA, VSRAWYA, V§RE’W’Q’A VSRWWYA,
VSR@?&I\J/E%W KT SKRKBYEY ERRRREECRRISIGRRGEVHEOT L khe5BRpept ides

haveDlPROBCREBNHLIEPVBEY IFEHNYT G I RAPIERR DT ER TR BODLE
motlgz gﬁ}/—r no acid residues 53 to 57), Ac-BFYTWYRK, AcC-
LYH YVEVDGE!

AFYRIEEKH %c—AE‘YRWHéQz}& 2 R AR VARNR PRI KT S Gk B 8RWYAK, Ac-
AFHHYAVE]L NHEEH FSHERAK PV GVEERENRITEIRPL ReNAsR A K ASHB FNRWIAK,

TL
Ac- AN B TUR - APORIYAK, BCSAERRWYAK, Ac-AFSRWYAK, Ac-AFTRWYAK,
Ac—ARRKEAR GSRc-AFYRWYAK, Kécﬂ‘: %H%ﬁﬁﬁﬁﬁs@ﬁiﬂmym,

Ac ;@%ﬁ;ﬁ%’ EVRGER FASRAKRGT WYPGS) BerchFYVWYAK,
Ac-fe wmmm%sﬁﬁﬂ&ﬁ%pﬁsé’&ﬁ&% KOS SRAWYRE,

RV RETLRc-FSRNWYAK, Ac-VFRNWYAX, Ac-VWRNW Ac—VYRN WYAK,

%ﬁ%ﬁ(}g@'}%@%\ﬂ KREEMy sz V! A@Wﬁﬁfﬁﬁ%@&@swnm,

Ac—GERNYINK(VBGEV BRNIEREGT AR VRN RcAiprs e HBEYK, AKYA, Ac

ot I w
YKY%ﬁﬂer p Joi %l ogllr%!;f ERWY 9hnéemrigTCY TWRRQOREGWRAK (all these

condi t.i th
et geoihaps sbvsroeycs St i BhpRRIELERky so, the su-
strbiPE HOe BbHI ARLREAH ]S agfetyphation and C-terminal lys:Lnatlon)

It is a specific feature of the affinity matrix according to the
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sol ubi lized under chaot ropit Edrdi ti ons, by addition

of detergents, resence of aqueous soI utions with
preés@ttﬂ@nbswﬁtf(aamsw icalln bindy toguitppaeierise NSN of or gani ¢

ofsﬁhgﬁﬂ%ﬁrﬁgcnﬂm)a%@ qrrlipt@ntal hanal nee ﬂﬂ‘? oteins. The
I opano pyridine etc.. The arryl oi d pepti
blﬂqbgweﬁdéﬂaset PERf R IRt Fon thee erﬂr\teomﬁrhcmr s so effi-

cisnberhof ehh%eaj@@ateﬁnsuna@éy wudllg rrallrz«.oaﬂbbahQOSQﬁder non-
the proteins or s |nvg%ved Condi ti

b P EOR O CLT ul TREFYERES oy EPEnTAFELRFR: PEFORILNg to the
prepemgfisdpsure Qeispictfidally ylcﬂigrmdwvl‘iﬁl rbspett te Gregponent

S P (1,4 1-
Soﬁi%g[)% g%u %‘qoﬁg‘?f gFf %uélﬁgg g gﬁg’dt %Fe% 1g |won]anpr%’€giment bind-
ingfof| ap@ﬁgrhtéa$¢a§ﬁenp§) paéﬁ:mmguﬁ dNE°d ey NP*°-mutants, and

Npraféé’m| @lridtedhnlsd bYPR, Oruritl AN ohaloit@Bpad €BRA Bhon-chaotropic
ntias MJ (wld type or nutant) Famlial Dani sﬁ
D% ADan peptide Familial British dementia ABri

peptl de Hereditary cerebral -haenorrhage with

Accfid telaﬁ@ﬁs«er@éain@én& rﬂz\% wnpaﬁcxasu refa@ecs'tglele

ot rophi c atera sclerosi s
mei&cp‘brm def fimity asindimg dofype paoteinadizon a -liquid starting -
ﬂ{_ﬂﬁybrﬂlé}ﬂéi @aﬂyﬁféﬂeﬁﬁrgghﬁoﬁkﬁwgﬁn w].Lth an affinity

. nsi on
matnx accor ing to tﬁ e present disclosure under chaotropic con-

ditions whereby said protein binds to said matrix and separated
from said liquid starting preparation. '

The terms “kosmotrope” (order-maker) and “éhaotrope” (disorder-
maker)-: originaily denoted soclutes that stabilized, or destabi-
lized respectively, proéteins and membranes. Later they referred
to the apparently correlating property of increasing, or de-
creasing respectively, the struci:uring of water. Such properties
may vary dependent on the circmnstances,' met‘hc;d of determination
or the solvation shell(s) investigated. An alternative term used
for kosmotrope is “compensatory solute” as they have been found
. to compensate for- the deleterious effects of high salt contents
‘ {(which destroy the natural hydrogen bonded network of water) in
osmotically stressed cells. Both the extent and strength of hy-
drogen bonding may be changed J.ndependently by the solute but
either of these may be, and has been, used as measures of order
making. It is, however, the effects on the extent of guality hy-
drogen bonding that is of overriding importance. The ordering
effects of kosmotropes may be cénfused by their diffusional ro-
tation, which creates more extensive disorganized junction zones
of greater disorder with the surrounding bulk water than less
hydrated chaotropes. Most kosmotropes do not cause a large scale
net structuring in water.

Ionic kosmotropes'{ (or: “antichaotropes” to distinguish them from
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. ,amyl oi d S : l.0i-d f e o

Lo LA eF L) AR, M b bererized -
rangSeente efsthei cuamdwidiow swakanshAyePeRlns ( wepRetypey, ionic
behag%?{:/ %T&él%?edl}?é)f hoFaRk ktalk apgieisdotifrge singly charged

r

Sons{ r A§FBnAeH| RERLEP) CPBRRHYAI Foith- Sohat ol XiyT ofddar oHCs™s 17

c1-, 1480, crem)*obubish, Fart) i alNmIKCDI d(qoininkiuriopat hyntl | (CHz) N*
(oS00 LRTEL NG oo P B 1 A, AlyReE Pk gbtions wacn
watenuthah pateei miith itself and thus interfering little in the
hydrogen bonding of the surrounding water), are chaotropes
whereas small or multiply-charged ions, with high charge den-
sity, are kosmotropes (e.g. S04, HPOZ , Mg®, ca?, Li*, Na*, HY,

OH and HPO,”, exhibiting stronger interactions with water mole-
cules than water with itself and therefore capable of breaking
water-water hydrogen bonds)'.: Th_e ‘radii of singly charged cha-
otropic ions are greater than 1.061'& for cations and greater than
1.78A for anions. Thus the hydrogen bonding between water mole-
cules is more broken in the immediate wvicinity of ionic kosmo- .
tropes than ionic chaotropes. Reinforecing this conclusion, a Ra-
- man spectroscopic . study of the hydrogen-bonded structure of wa-
ter around the halide ioms ¥, C17, Br and I~ indicates that the
total extent of aqueous hydrogen bonding increases with increas-
ing ionic size and an IR study in HDO: D0 showed slow hydrogen
bond reorientation around these halide ions getting slower with
respect to ih_creasing size. It is not unreasonable that a solute
may strengthen some of the hydrogen bonds surrounding it (struc-
ture making; e.g. kosmotropic cations will strengthen the hydro-
gen bonds donated by the inner shell water molecules) whilst at
the same time breaking some other hydrogen bonds (structure
breaker; e.g. kosmotropic cations will weaken the hydrogen bonds
accepted by the inner shell water molecules). Other factors be-
ing equal, water molecules are held more strongly by molecules
with a net charge than by molecules with no net charge; as shown
by the difference between zwitterionic and cationic amino acids.

Weakly hydrated ions (chaotropes, K, Rb*, Cs’, Br", I, guanidin-
ium*) may be “pushed” onto weakly hydrated surfaces by strong wa-
ter-water interactions with the transition from strong ionic hy-
dration to weak ionic hydration occurring where the strength of
the ion-water hydration approximately equals the strength of wa-
ter-water interactions in bulk solution (with Na* being border-
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~ligands or affinity matrices for binding of
aut oprot ease NP" of pestivirus (Nr) or NP'-nutants,
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ﬁelnst the fusion partner, binding properties of the
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S e O_PWQP%%W%@ LGRVIGSD

GKLYRBIL COneRGE I 6k KoK RE T BHR TIRK W RN TTSCPIMW TS ¢S { 1 690, nM
NaCl, 4 Murea, 12.5 nMdithiothreitol (DIT), pH 7.3
SEQ IDrNQ % AIERDIB”+mutayvaish with incubation buffer,
conditions were changed to 1 MTris, 0.25 M sucrose,

(1)MEmemm£n¥xTsmpmmmcnnmpvwbﬂaeaprwemrsuwmE¢s¢LMx@HmﬁGEDDIETTLR

LR Ry e rne R oy BB A E AR BE b g cmvrso

GKLYBI WEEV BEE EE)KQAKRET PRTL KW RWTTNEFEVeNSt- pf 6488 nm and
em ssion at 520 nm at different photonultiplier

SEQ YblWagés of 315, 350 and 400 V. Exanple 5 - Detection
systemw th biotinylated Anti-Npro-peptide This
(1) MEBNREE L OYKEYKOKPVGVRE P EDTAGRP UREEP S EVERDSTLKOPHDRGEDDIETTLR

oL R R P O G Y e P b A B Y R P RE TR IGRVTGSD

GKLYHETUEfﬁEEfiLMQARHG@PEQEKWTRﬁb@N@PLWVTS@D (Lgggarried
out with a streptavidin-horseradi sh

SEQ pernglwaseconjugate Over - expressi on of a fusion
protein conprising Npro-EDDIE and a Ctermnally

(1)MﬁyﬁeﬁﬂpptxpsngxﬁﬁevaEﬁvﬁﬁtEGRPLﬁGTﬁstﬁﬁpégTﬂKt?ﬁﬁhbﬁﬁDIETTLR
rect ed ga I NSt ro-E .

DLPRﬁ%ﬁS@E%% GF¥SEIER P@BVB\;?Q %ﬁ?%ﬁmamEﬁDErQEBEmKRIGRVTGsD
GKLYﬁQYVE@b@EIﬂﬂK@Aﬁk@T?ﬂTﬂKﬁTﬁﬁé#ﬂt?ﬂw@@§&akﬂb@? 10 M

urea. The honpgenate is spotted on a nitrocelful ose
SEQ #Bnprane. Afterwards. the nenbrane is dried and

bl ocked wwth 3 %l ysozyne in phosphate buffer for 1

(1)MﬁQHHFEﬂh?KT§Eg§§966éé§9§§§£&éﬁﬁ?@ﬁ§éﬁ@ﬁ%@%TLKﬁ?HDRGEBDIETTLR

nbrane 1 s en I ncubat ed a solution con
DLPR&@B@RﬁﬁNﬁﬁGBvaﬁithB@P@xsepﬁTGBH¥H§AP5EFEDE$QEBBBTKRIGRVTGSD

B ook e e chesndohonlEoy portel i) Ly

SEo YBshes wi th incubation buffer and subsequent
etection with Super Slgnaln4 veSt Pi co

(1)M?Fﬁﬁ€é§§? EEROREE ﬁ%%g??b@ﬁ gggﬁbﬁb@ﬁﬁﬁgﬂﬁgbﬁﬁﬂGDlRTTLR

DLPREEDGE&QNHLGRQEGIEIKPGPVYEQBYEGPUEHBAPNBFFDERQHGEVTKRIGRVTGSD

LU RApBC LSk e Py BB #BER AT 6B om 1 s

as descri bed above, 6H sNPro sol ution extracted from
| Bs as descri bed above, and 6H sNPro-EDDI E sol uti on

tract B desc d r.e |

A I e | B A b e, WHgate under
PhYSFPéegbae# E%mméiﬁynn@vspemﬁﬁ@uuunﬁnheaent- blologlcal- activity
is abgaeyagebnDALRA- 3A- AVFhMEIR] By @ pRion proteins or amy-

Fract ogel - DADPA- SA- VSFI WK col umm, each previ ously

equilibrated wwth 50 MM Tris, 100 MM NaCl, 4 Murea

buffer pH 7.3. After Ioading, t he col unmm was washed

with 15 colum vol unes of equilibration buffer.

Elution was carried out with an equilibration buffer

added with 500 nM NaCl . Fractions collected during




WO 2006/ 113958PCT/ AT2006/ 000167 - 39 - and
wohogagses zed using an U traturrax. The honbgemayAer20863000167
centrifuged at | ow speed Mj410. 500, 7500 rpm 30 mm)

to obtain the inclusion bodies containing the

nbj nant t ein 4, ThS, |
1oia WESEAARAT L BLABEDLS! oy TP ks Sspgde <o be
solubddritzeict ugeder Tﬁh§0§F@B1%§°P€B§&P€6r Me?d‘éltlon "0t deter-

gentstQ.ri""’fbcflﬂ_ls‘f&‘ncl%I & t eﬂﬁid elo MBS chiés RARUE i trei) . pHb8acid or
an jncl,usion

suspensjon,wth
basid) geng g ieitn (ol SRHABLE AP Ehta e Pl (ReftMitrile,
ethansti:‘le Tep i syed nusl onpbophrels peysidineastdi | ufb¢ Bmyl®id pep-
T r TL,oPH
vided AT T BAePY i SaadeBAOh, Arenipiade o @ laxoe
numbex pe bt ﬂlﬁeééﬁtsent?r abPERaBY gbodth 615‘*1@19@‘} nBlyggldoses and the
protSfi #ed eighﬁdééOtJ.@ihrBlﬁr@HUtUOQﬂldm&oﬁB| W fFE ity StherMeentral
Tris, 8 M.,ur e pH73toreacha
nervQy Ay T b VR S OF SRS o . a0
Clainms: 1. Method for affinity binding of a
het er olcugiedlsympmimépept i de of| interest, Vittail eimponent d
Alzheilot'sydneqt | de i s expressed as Aﬁgg:ﬂ@(lbtﬂ V1hdptd Hef3)gTau
Spondifoven dp@phdlopbthiad _aut opr ot eas d NPy prowein (kil-ideeth o fgmesty)
Parkiksoes dieése_and _wherei n sai d_flesimnlein (il peeeriniéon) o
Frontc-eniperal c@denﬂade[ QhaQI[Qpl ¢ _|Jawfiild bpaps magenth an
Famdaﬂbanishtdvnmgtrl X_conprising ADgnpépidenhase and an
Fa:m ; ide d.ta

m&@i&wﬁ@ﬂﬁa&mﬂ: Ap peptides
| Spesauidg dimilnse {nj/agpe or nuigni)

Atrgphi B pri-sing
niingtiz (ol ton), - ;

Cer

Sennes‘sf%‘eammqswm PO ASSH i etin (wild-type.or easmati?
Tl T T A AT O horeo
PR3 aliceofsbuliy Y Ty-

i Redediary S9HSai ! 'e¢1¢¢wcﬁiagwﬁkn Hfthe il protein)
Typol dfa‘b'pj;&cc’ Fccortr gt o) dlllpﬁ)‘-sl&miﬁo“ GBI gt 1T
Med %ﬂc:ﬂdhﬁa'b‘fth&‘ﬂa&x‘dxd’ ESTUUES Al Prolaltadmin (Fl-1 B EHo)
Amaf'&iﬂy‘lb?doﬁfs‘u” a1 llg O C) Tave A HatditEtc! p40)
LysoZynie'systerhic aﬁiyfo%élé IUes, —and Wer abAms hiClengdhS nftbint)

Tnsulb e oiE | > oound T0 sal InSiin (fulklchlily deT
Lbriﬁl«_@@-&ﬁﬂ amylbiddstdl L1 ONS. !YéFlBﬁ&ﬁgﬁQ&Qﬁﬂlvﬂﬁnﬁ: hdEagthdits)
Wher ei N € peptides accor Ing to a) and b) have a

length of 5 to 12, especially of 6 to 8, anmino acid
resi dues. 3. Method according to claim1l1 or 2,
Anothber atThddeodf ritieineg-the membrane proteins are associated

with the so-called membrane bilayer. Biological membranes fulfil

vital functions as interfaces to the outside world, as inter-
faces between cells, and as boundaries of intracellular compart-—
ments. Thus, biological membranes are related to numerous dis-
eases such as hyperinsulinemia, nephrogenic diabetes insipidus,
congestive heart failure, liver cirrhosis, cystic fibrosis, hy-
per- and hypotension, lung edema, epilepsy, and cataract. About



and is chemcally nodified,- especially acetyl at ed,
WORM0641348ed,  ami dat ed, oxi di sed reduced or pPEFIATANP6/000167
with a linker nol ecule. 4~ ot hod accor di ng to any
one of clains 1 to 3, wherein the solid phase is

303 ofl ehkeddqemddie gsmep coasi Sorngenbraheommireiaphy However,

e I esh CI l,] Suppp sed on gell ul
Onlygggr E)Iglg' M %td% clpy(séyreﬁgedP6Pﬁ§Pﬁ%n§3ﬁg) bgpn solved
to a*étﬁnweﬁeSgﬂyt@bnnepba@ﬁyEdt éZOC(fpﬂﬂQ/rmns;uemcmmtJatlerstructures
of sBhabes, ﬂ]:‘&tré?&% | Upecaudd itl OS€ §BFB{ Produce three-

P gl ass pl ates or tal coate sup po
dlme%Sl?{fé"i‘ﬂ d%Qé Hep D ﬁﬁytégieoffoél a?Fn"isa)l apakyses from de-

terg&\ﬂﬂbfmhu]bbblslétﬁl mémbtarg@ncbltcstesm§0t @ehohgonhBe 67 membrane

Prot%{s{?/[)g&g‘g%%ngﬁg?ﬁﬂ\% ED&%EDVW VSl D%E@v\%ase, 52 are of

bactegi @y, oniYmAY, SVQ‘GEﬁ)kln‘GSV\EWt \ISNEMIE L AISFEWIbrane proteins
ore FEOMRTEDNCORBH RGN UGB co than those
frOm\/@LFBW Q5L FEWRaVSL| iBe Fﬂé@ééwn%a%wlwsmmlve the struc-

ture VoY EMéIrNSXh&\E f\é&leﬂ'ﬁé YoblWh i yid W Brgdnl bME, and to study

thes¥SHle i ¥RY| BinaEida Mand Sinfiaradel E%vi%a%ands. Membrane

protebng EW’n‘ﬂ’Sﬁ;tEV@ EBYﬁ@HPIﬁS@YEWru@BWeﬁ:SfﬂJEW large variety
of dYE5¥kEMs. A@%aﬁ&%s@Féﬂé%ezﬁgY R%EF%&ns” ) are

AFHRWY A,
b°‘m$&|:ﬁr§vv§1 fe%@ﬁRWA thersrbWanL pE TREVAL X AFVRWERe target
protéfﬂ%ﬁpuMYB‘éf(&ro%ﬁW/br ARG fSAV, i Y¥sed form,

the GRERRE O RELATR BTV, SR AL WA be pro-

videdvyRAWARACISRNGE VBREMRARDYSRANEN. \ISRYVEY, opISRNOIAtic part
thenVSR @»eﬂé%@’\w a1y SER¥Y + HC HARYTWYAK, %Wlllse the

AE K, ﬁAYRWYAK AC AFFRWAK, A
targg RFHWRK °r)Ac F| RRFARL tEC mert vy Ad S ncUngRVv@RC chaot ropic

condAtiSRAMRWAK, Ac- AFPRWAK, Ac- AFQRWAK. Ac- AFRRWYAK,
Ac- AFSRAWAK.  Ac- AFTRWAK  Ac- AEVRWAK  Ac- AEYRWAK.
 Ac- AFYFWYAK, ACAFYGWAK, Ac- AFYLWAK, Ac- AFYMAVAK,
Priopc AABRRERAK SAChARMPWIEND ant - DESTIWEK] dited a0/ \Hiscase (vCID)
YVAKAK Y, c _
in péep% % I%? %RFVW%% @c FSRN\%%%l ﬁg b%%mﬁ the deposi
tionpo HRWAK afc INEAERIAK SR hedmn vmxﬁem; vérRFviag brain. By

chané\ﬁ:nySRWAléonﬁerfnﬁSIRMN%f A@r\lﬁRNF?/ﬂb@" %ﬁr , throughout

eratjeny@araK deagh . V§iveod ﬁm:oyeﬂn@, tmanmyanhebocﬂleek ahage lbeen de-
velo%)@d5fo‘£‘h‘5t‘fs@ N h?a@:fé ' f‘ééé‘aféﬁaﬂﬂd' 89{8565_‘&13 ytﬁQHn?ecognlze

o.the solid ghase accor Y O
PrP® .pIPRE PR PBED WREEE] ﬁm§1a|%r1? usi &Qwﬁale%perﬁﬁ e-spegific anti-
bodiksghattesbaehi ngrer eparsdlieQn is contacted with said
affinity matri x under chaotropic conditions whereby
sai d fusion polypeptide is bound to said affinity
Membranei prateéivspdTapasmenbmass pratedng Jtiatkigral proteins)):
BetapFﬁE@'Eﬂt 'z@éhbr&v%'\/?)%c&@ﬁx%c%gbﬁg tl%f aﬁlﬂeo%‘ﬁt%fr membranes of

n sai d

Gramppegpsiveddasifiia.o nhtoghendrig ramdr |c<hl@r¢mﬂram The mem-
bran@r-@pam@ehgvmsé®émié@ 8@%%%&3:%@' Gheftratd ypf@Eéiﬁ% are less

ccordln ne of clains 1t
hydrﬁﬁlél?”@& %}ad* FeRRPY B§| é"ﬁ%ld-'@lbd%ﬁi@lf%‘? hlar%wrw ywhich is
probabilyi xtloe saiich pr@a:ﬁﬁﬁedrl'i‘yusceﬁpm@typﬁptdlﬂﬁﬁfdrferm Uf@I’d:Lng and

akfioni i ef er abl a

menbZp® SaSSHT RGP diaft Chebived: obe, thebpnavd classes of
membrRHE; dn-”s-‘l’feﬁitrishg prmepababponel n&mhmmo@mrm nga obe spon-

any one of clainms 1 to 9, wherein said fusion

pol ypeptide is expressed as inclusion bodies under

dena- turing conditions. 11. Method according to any

of claims 1 to 10, wherein said pestivira

aut opr ot ease NP or said derlvatlve thereof |s




w. SEQ 1D NO 3: ‘
~ (1) MELNHFELL YKTSKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKLPHD

RGEDDI - ETTLRDLPRKGDCRSGNHLEPY3G-YI KPGPVYYQDYTGPVYHRAP
LEFFDEAQFEEVTKRI - GRVTGSDGKLYHI YVEVDGEI LLKQAKRGTPRTLKW

tanpRNF?Fmex@\ﬁpiggd( lg8)o bBHQPd biN@yer model membranes in vitro.
ThefyL ol Nl LhEGESKQKEY/ T RA TLLPED -
e Q@DI RTTLRDLPRKGDCR%%\(%{;SG YHLKPE pAnd pro-— .
teip-gpaperoneés likely assist with their assembly in appropriate
targQE EnSmkiR: £RYT CEROS Y Eh ¥ VEVREE! kbifb ARCTERIEEYIENI ING yperan-
tig li‘ SC-(168), .- 43 - SEQ ID NO 5:
MEL NHFEL L YKT SKQKPVGVEEPVYDTAGRPL FGNPSEVHPQSTLKLPHD
RGEDDI - ETTLRDLPRKGDCRSGNHLGPVSA Yl KPGPVYYQDYTGPVYHRAP

The L%@?ﬁgwﬁgﬁgﬁl gag%” Q?ggf%ﬁm ¥R B R Yurifiea
(an’%l?HEERPFEKYW@@@EEPWDM@?P@D@&&EVN&Q@TL KiRHILly have

P hL LRI R GV DL T VR T | L A P Kgorsgate
a:}dTEM%(% ’b%E@uFEY;glﬁgg%y 5 angao\rd methods, espe-
ciaily mWFMY&mMEE@%Eg%%%%E?A@ce the
ffinfR -
T ey

abi T‘R@PE’@R’}?@S@I{Q@T}S Smuier mimgtropic conditions, the pre-
sent{ IpdiH AR |2 YKESKEKEY GYEERYY¥ R FEE%'\E/@YE\%D% ' 1t pro-

_ CEAAKSARRETPRId Kl  human
di segResTNERIGMWTEDGLHS) iand SEQLEPrald 8mbodiment of the. present
disclosdn® h@gﬁ%@b %&B%@%V@é%%%ﬂ? %ﬁgﬁ%ﬁgPSEVHPQSTL KLPHD
. RGRG DI RTTLRDLPRKGDCRSGNHLGPVSA I VYYQDYTGPVYHRAP
15 PEFEOBREERESV IKRPERYPERDGL YPF RENDABPLEKY ARGEPRTRA&V a high
tendeNYTHGPLAYGEYG At d Oflided ZpHpd ITbGAOr WG A Wepecially

e

@ 28l SRl ebti, Dhom orh SRt SHISF N O A Beptides, Tau

Priopj ghretetenciotsymygtelat e Tangder Aldy s ipeigiced!  ABri peptide,
st6eRdi i ORg, 1eChal | Ve, ected framthe N
Craavtl by h S S SSRGS 1, o

,_..grou ] \
m.Q‘tgnsy terans, Padrousah fraentes, ABMA peptibdeyding protein, Ig
ligh€yshaling, CSeMBnDephySd ZSUPEF A 138, St aﬂ?ansthryretin, p2~
_ micr%f&gh%nnl' Hu Jn‘?é)}t-n, Ataxins, draogen. recept or, i

PBOXEbi ARMGRPRERESLD | §Er gfielindify, Bpoislet amyloid
polypggt:_odiel, APercaglszﬁ.Itm}d,nAtIﬁaﬂSmﬁUrggic lf_actor, Lysozyme,
InsuPga )T k n, M tei -. solin,.. '
neuenl) SR AehY. RN AERB R BueBite o becleta diregments,

mutants,  Vartarts ser opolyQsezyamsioms theredd bri nogen,

full-length proteins or specific fragnents, nutants,
- 44 - of. 1

AL ariants.or .pol expansi ons t here-

. Accorég&%ff@feﬁeg‘?w&éggﬁggpéﬁﬁE?SfimE@C]Bf)‘gﬁri nger |ngel hei m
the pPustenta ratirbd 128> ulkeld NotY theGpMepbash8Qanr 446 &6 heterologous
polypeptide, which comprises performing binding to the affinity
matrix according to the present disclosure. Preferably, sucha ( |
- process further comprises the purification of said polypeptide.

In a preferred embodiment of the present disclosﬁre, a method for

affinity binding of a heterologous polypeptide of interest is
provided, wherein said polypeptide is expressed as fusion poly~
peptide of the pestiviral autoprotease WP™ or of derivatives
thereof, ‘and wherein said fusion polypeptide is contacted under



<140> PCT/ AT2006/ 000167 <141> 2006- 04-25 <150>

Gégg08435. 5 <151> 2005- 04- 26 <150> GB0508434.8 <151>

2005- 04126 <150> GB0605379.7 <151> 2006-03-16 <160>

114 <170> Patentln version 38.34<210> 1 <211> 168 -

<212> PRT <213> pestivirus <400> 1 nmet Qu Leu Asn
Chqsﬁtsrqi‘ﬁ‘é’ crangitipag W/itTLyg ThepBide LyhiGhn &¥8rts under such
cordi It sPrep a6 ££F Y bYaly 1§ &'E ut@éo pék %ﬁge@s pal&hcgpmtea se NP

Arg Pro Leu_202530 Phe Gy “Asn Pr er-d

er Gg‘?arﬁ%t‘ﬁ’r% d&heé%i’firhﬁnéemk%e%rema:rcb pepdide His bound to a
solishphwgedy Arg Gy Asp |le Arg Thr Thr Leu Arg Asp

Leu Pro 505560 Arg Lys Ay Asp Cys Arg Ser Ay Asn

Hs Leu Gy Pro Val Ser Ay 65707580 Ile Tyr Ile Lys ,
TheprafGnity olvepnipr Tyhe Gaf fAsA tTymakid@ds) Paécording to the

present disclosure have the property to selectively bind under A

chaotropic conditions to the autoprotease NF* of pestivirus (NPF)

or N'°-mutants, and NP*fusion-polypeptides of the Fformer two,

and to maintain this specific binding during change towards as

well as under kosmotropic conditions. The characterizing feature

- of the affinity ligénds according to the present disclosure is | _

their binding specificity to proteins, especially Npro, Npro mu-
tants, fusion polypeptides and highly aggregating proteins, un-

der chaotropic conditions. This '_feétu'z':e renders them useful in
any kind of experiﬁlent-al setting that 'requii:'es specific binding
of protéin‘:s under chaotropic conditions. In addition the 'spé~'
cific binding may be maintained during a change towards and un-
der ko'smbtro;}ic conditions, It follows that peptides as de-
scribed above can be used in experimen‘tal- settings that require
binding of the denatured target molecule and maintenance of the
binding during refolding and renaturisation of the protein: Ac-
‘cordingly the above described peptides can be used for example
in capturing and purifying NP*® under denaturing conditions, us-
_ing peptide affinity chromatogréphy, or else for other forms of
éf.finit_y purification or affinity assays that involve interac-
tion of a ligand and the protﬁein under chaotropic conditions.

For example, a protein with high tendency to aggregation  is
fused to NP* or an NP*™-mutant and then the fusion protein is pu-
rified or a raw extract is provided from the expression under
chaotropic conditions and is incubated with a surface covered
(immobilized) with an affinity ligand according to the present
disclosure. Then the chaotropic conditions are subsequently re- ' -

placed by conditions which are suited for the further reaction
process or analyses, e.g.: .

A. The chaotropic conditions are replaced by a physiological
buffer and then an immunological reaction is performed using an
antibody or antibody fragment directed to a certain domain of



)5 Val Tyr H's Arg Ala Pro Leu @ u Phe Phe Asp -
?JSSO,QAI a Gn )F/>he Cys 180105110 Gu Val Thr Lys Arg lle
Ay Arg Val Thr Ay Ser Asp Gy Lys Let' 115120125
Tyr Hs lle Tyr Val Cys Vat 28p-dy Cys |lle Leu Leu
Lys Leu Ala 130135140 Cys Pro Leu Trp Val Thr Ser
theo%oxeanibbsz stTpbegy6terddles PREns2dBsg 641 f k6kdtion of a

u L u Asn Hi s
prof@%@gﬁlﬁwﬁaﬁgﬁl rris V%Eﬁ#9>§§Fgegg Ftys 151015
Etf% \vhao Ergpw CGI}FJG%PIP% 02 %Al r?prlansg Hnd Aked § specific

chermcgalPprdLEiio&OZEsgopé’hﬁoﬁhe’dAEB Roei rtﬁ‘eu p@te;\l"ns structure.
E:xanlfglcesG Qr%e g:[fLeu 43 Lel{l%ﬁ)cg aﬁaﬁﬁb atcg'u:l pggde chaln,
addltlon of p{zsphates or sulfates, addition of a natural of
synthetic polymer (e.g. PEGlyation), addition of a peptide chain
in. order to n-branch the protein molecule, addition of dyes to
proteins which are not soluble in physiological solutions or
buffers. '

C. Single molecule reconstitution of a membrane protein, by fu-
sion of the protein t6 NP™ or an NP™-mutant. Molecular handle is
immobilized with an affinity ligand accordlng to the present in-
vention against the fusion protein and is bound in presence of 4
M urea. Urea is subsequently removed by detergent and lipid bi-
layer.

When the binding of the fus:l.on polypeptide to the chromatography
system has been accomplished, unbound contaminating components
can eas:Lly be washed off the column. Such contaminating com-~
pounds might for example be host cell polypeptides and nucleic
aclds, which were occluded into or adsorbed on the inclusion
bodies, and remain in the polypeptide solution after solubilisa-
tion, as well as residual components from an enzymatic cell dis-
ruption. After washing only the fusion polypeptide remains bound
to the column so that the following steps are conducted in a pu-
rified system.

Blnd:i.ng of the fusion polypeptlde is established under cha-
otropic, inactivating conditions. In order to induce refoldlng,
conditions are changed to kosmotropic. '

In a preferred embodlment the step of refolds.ng of the fus:Lon_
polypeptide is performed by the change from chaotropa.c to kosmo-
tropic condltlons via buffer exchange.

Buffers can be alternatively gradually or instantaneously
ehanged to kosmotropic ,conditions. In one preferred embodiment
of the present disclosure the exchange of chaotropic buffer with

kosmotropic buffer is conducted instantaneously, by application



505560 Arg Lys Gy Asp Cys Arg Ser Gy Asn His Leu
Ay Pro Val Ser Ay 65707580 Ile Tyr Ile Lys Pro Gy
Pro Val Tyr Tyr Gn Asp Tyr- By Gy Pro 859095 Val
Tyr Hs Arg Ala Pro Leu d u Phe Phe Asp Gu Ala Gn

of MR @ﬁf@%@%ﬂ%ﬁ% Veh dhéthys e Feré¥d/ambodiment
Thr Ay _Ser As lB 115128 Tyr H's Ile Tyr
Of'ﬂ\?d?fe@‘{fh%ﬂsurﬁége ele rEéslfOE li‘ft‘;'Ldys Leu Al a

gralf@liyl40 Lys Arg Gy Thr Pro Arg Thr Leu Lys Trp Ile
Arg Asn Phe Thr Asn 145150155160 CS Pro Leu Trp Val
Thr Ser Cys 165 <210> 3 <211> 168 <212> PRT <213> -
Bingkimigf iofi dihe<ZxGsi crpa3ol ypeptiald Vieo theNerol@mn Land /e refolding

and"'éle%ﬁn(a b 0dk {8UFh%E ohY PolfbeptidbYRiGhR WS facilitated if

the buffer exchange is accompanied by a temperature adjustment.
This can, for example, be introduced by a coollng/heatlng
jacket. Therefore, in a preferred embodiment, a _coollng/heatlng
jacket is applied for temperature adjustment; more preferably,
the buffer is brought to the desired temperature prior to its
application. In this way such temperature adjustment is
achieved. ' ' |

Upon change of conditions in the packed bed the fusion polypep-
tide starts to refold and the part exerting the autoproteolytic:
function becomes active. As a result, the C-terminally fused
polypeptide of interest is cleaved off at 'a distinct site de-
fined by the specificity of the autoproteolytic part, thereby
~ producing a homoﬂgeneous N-terminus of the polypeptidé of inter-
est. Depending on the time required for refolding of the fusion
polypeptide, the wvelocity of the mobile phase with the kosmo-
tropic buffer is reduced or stopped when all chaotropic buffer .
is displaced from the packed bed. After refolding is complete,
the liberated polypeptide of interest is washed out from the
packed bed by further feeding of ko‘smoti:opic buffer. The N-
£erminal autoproteolytic \par't of the fusion polypeptide as well
as uncleaved fusion polypeptide is eluted by conventiona_.l means,
e. g. high salt concentration, a pH-change or NaOH, to regener-
" ate the chromatography material. For regeneration the packed bed
is .washed with a buffer that strips the autoprotease from the
adsorbent. These buffers comprise either acidic or alkaline so-
‘lutions or organic solvents. After re-equilibration with start-
ing buffer/chaotropic buffer the packed bed is ready for the
next cycle. |

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



151015 Pro Val Gy Val du du Pro Val Tyr- Asp Thr
Ala Ay Arg Pro Leu 202530 Phe Gy Asn Pro Ser Qu
Val Hs Pro Gn Ser Thr Led Rys-Leu Pro 354045 H s
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NpraZBSSEArG&MDﬂzRS%EQOﬁSQM,_D92N A109S, Cl12E, V114S, V121K, -

C134E, C138E, L143N, I1558, F1588
(1)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIETMLR
DLPRKGDCRSGNHLGPVSGIYIKPGRVYYONYTGRVYHRAPLE FFDESQFEESTKRIGRVIGSD
GKLYHIYVEVDGEILLKNAKRGTPRTLKWSRNSTNCPLWVTSC— (168),

MNpro R53E, G54D, RS57E, P87L, A109S, Cl12E, V114S, V121N, T122a,
C134E, C138E, L143E, I1558, F158S ,
(1)MELNHFELLYKTSKQKPVGVEEPVYDTAGR?LFGNPSEVHPQSTLKLPHDRGEDDIETTLR
DLPRKGDCRSGNHLGPVSGIYIKPGLVYYQDYTGPVYHRAPLEFFDESQFERSTKRIGRNAGSD
GKLYHTYVEVDGEILLKEAKRGTPRTLKWSRNSTNCPLWVTSC~(168) and

Npro R53E, G54D, R57E, A109S, Cl12E, V114S, VI2IN, C134E,. C138E,
1143Q, I155S, F158S :
(1)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDIETTLR
DLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTKRIGRNTGSD
GKLYHIYVEVDGEILLKQAKRGTPRTLKWSRNSTNCPLWVTSC-(168)

With such embodiments, target proteins may be provided in an im-
mobilised funct:.onally active form with “native like” structure,
but of course without the risk of unwanted aggregation. Such im-
mobilised or captured target proteins may be used for scientific
studies, for immunological, intrinsic, fluorescence -assays or
for interaction assays with other phys:.ologlcal or pharmaceut1-

cally interesting molecules.

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

invention.

The liberated polypeptide of interest can be obtained optiohally
via choice of the respective buffers either in a partially or in
a completely refolded state. Within the scope of the present
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or comprlses a prosthetlc group -or a cofactor. Such polypept:n.de

of interests might require partlcular conditions in order to
complete refolding. Accordingly in such cases folding may be
completed in a separate step, where special conditions, e.q.
protonic strength and pH or the complete ‘removal of ‘detergents,
which are usually added during refolding, can be generated. |

Within the scope of the present disclosure, the conditions may be.
changed to any state where the fusion polypeptlde stays adsorbed
to the column.

The preéent disclosure also discloses oligopeptide ligands and
derivatives of NP of CSFV as .described herelnabovg for use ac- .
cording to the present disclosure. The present disclosure also re-

lates to the use of an ollgopeptlde and a derivative of NF™® of
'7CSE'V as described hereinabove éccording to the present inven-
tion.

According to another aspect, the present disclosure relates to

‘the use of an affinity ligand as defined herein for affinity
binding, especially for binding of autoprotease NP of pestivirus
(NP®} or NP™-mutants, and NP*°fusion proteins.

. Another aspect of the present disclosure relates 1o the affinity

ligands or affinity matrices for binding of autoprotease NP™® of
pestivirus (N°°) or NP°-mutants, and NP fusion proteins ex-
pressed as inclusion bodies under denaturing conditions, pref-
erably the ligands as generally defined above under a) and b),
especially the specific embodiments of these oligopeptides
listed above; or affinity matrices for binding of autoprotease
NF*® of pestivirus (NP*®) or NP™-mutants, and NP™fusion proteins
expressed as inclusion bodies under denaturing conditions, pref-
erably the matrices as generally defined herein.



<210> 5 <211> 168 <212> PRT <213> Artificial <220>
<223> derivative <400> 5 Met Qu Leu Asn H's Phe Qu-
Leu Leu Tyr Lys Thr Ser Lys @ 1lys 151015 Pro Val
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Arg Ala rro Leulsg6rsur he Phe Asp Gu Thr Gn Phe G u

100105110 5 Tyr His Ile Tyr Val Au Val Asp Gly Au
- EXAMP&EBeu teu Lys Cn Ala 130135140 Lys Arg Ay Thr Pro
Arg Thr Leu Lys Trp Thr Arg Asn Thr Thr ‘Asn ' :

- Example 1 - Affinity chromatography

1.1.1 Chromatography equipment _

The chromatography runs in example 1 are performed on an AKTA
100 Explorer chromatography system (Amersham -Biosc-:iences) . The
prepared peptide affinity sorbents are packed into HR 5 columns
(5 mm i.d., Amersham Biosciences). The gel volume is approxi-
mately 1 ml. ' | |

1.1.2 Preparation of oligopeptide ligands
The oligopeptide ligands used in example 1 are produced in the
follow:.ng ways: '

So_l_id Phase Pep{:ide Synthesis is performed on a 4332 peptide
synthesizer (Applied Biosystems, Vienna, - Austria) with 1-
hydroxy-1H- benzotriazol/N,N’ -dlcyclohexylcarbodllmz.de |

(HOBt/DCC) ~activation -of Fmoc-protected amlno acids (Bachem,
Bubendorf, Switzerland). Peptides are- synthesized on a 4-
hydroxymethyl~pheénoxymethyl-copolystyrene~1% - divinylbenzene
resin (HMP resin, Wang resin) . P,T_:Otecting groups for side chains
are tert-butyl (t-Bu} for tyrosine, serlne and threonine, OtBu
for glutanu.c acid and aspartic acid, t‘ert—butoxycarbonyl {Boc)
for lysine and tryptophane and trityl (Trt)r for cystein, his-
tidine, asparagine and glutamine. For the coupling of the first
~amino acid 4-dimethylaminopyridine (DMAP) is used as a catalyst.
After coupling of the first amino acid, a capping step is accom-
blished 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% triflourcacetic acid (TFa), 2.5
% water and 2.5 % triisopropylsilane (TIS). After washing with
dichloromethane (DCM) the crude peptide is purified by repeated
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dgzg 168 <212> PRT <213> Artificial <220> 300
WO g‘r%i;vgsfsisve <400> 6 Met A u Leu Asn Hi s Phe Gpé%ééao 6/000167

Leu Tyr Lys Thr Ser Lys Gn30ys 151015 Pro Val Ay
Val du GQu Pro Val Tyr Asp Thr Ala Ay Arg Pro Leu
ethepppkegiphbatignThplipyede bYGlyordii lHizatPon . GTheS@eptides are
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As e Qu Thr r Leu Arg Asp_Leu Pro 505 Arg
colufif? (BhEngtngge ANFERte THerItEL vheh oy 300 Wimps (Amex-

shamSédl oGoj eBs2@7580ppdaldyr Skedehys Rrsd.nd ya PLind@k dGyadient of
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confipmedsPyo aaal vhicathREYHPLG gvite @ HPALGIVallimwidaghromato-
grapRe(HéRPeCLY Ph¥kaka8y 32320bd%g 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 as-
sisted laser desorption ionization - time of flight mass spec-
trometry (ThermoBiocanalysis, Hempstead, UK).

1.1.3 Preparation of affinity matrix

The affinity matrices used in example 1 are prepared in the fol-
lowing way:

10 g of Fractogel epoxy (M) (Merck, Darmstadt, Germany) is re-
acted with 50 ml 1 M Diaminodipropylamine (DADPA) for 48 hours
at room temperature. After the reaction the gel is washed with a
50 ml 10mM HC1l and 3 times 50 ml water. The gel is resuspended
in water, the pH is adjusted to 7.0 by addition of 0.1 M NaOH
and 2 g of succinic anhydrid is added. After 30 minutes gentle
stirring the pH is adjusted to 7.0 by addition of 10 M NaOH and
another 2 g succinic anhydride are added. After another 30 min-
utes stirring the gel is washed with 50 ml 0.1 M NaOH, 50 ml
phosphate buffered saline (PBS), 3 times with 50 ml water and 20
% ethanol. After suction drying the gel is stored at 4° C.

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

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

1 g of wet Fractogel is modified with a DADPA-SA spacer as de-
scribed in chapter 1.1.3 and washed 2 times with 5 ml Acetoni-
trile. Activation is perfomed with 3 ml 0.1 M Succinimidyl-
trichloroethylcarbonate and 0.1 M triethylamine dissolved in
acetonitrile for 3 hours. The gel is subsequently washed with
acetonitrile and 1 mM HCl. The peptide AFYRWYA is dissolved in
PBS at a concentration of 3 mg/ml. 5 ml of the peptide solution
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Peptides are dissolved in a 100 mM NapCO; buffer pH 10.0 contain-
ing 0.15 M NaCl. The CIM-disks are mounted in a cartridge sup-
plied by the manufacturer and the peptide solution is slowly
pumped through the disk using a Pl pump (Amersham Bilosciences)
in a circulation mode for 48 hours at room temperature. Coupling
yvield is determined by RP-HPLC of samples before and after cou-
pling. After coupling remaining epoxy groups are. blocked with
0.5 M ethanolamine, pH 10.0 for 48 hours.

1.1.5 Expression of the fusion polypeptide

Recombinant E. coli HMS 174 (DE3) expressing a fusion polypep-
tide comprising the N-terminal autoprotease Npro with a 6xHis-
tag and a C-terminally fused GFPmut3.l1 are cultured in a 10 1 -
fermenter. The fusion polypeptide comprises the following amino
acld sequence:

1 MHHHHHHELN HFELLYKTSK COKPVGVEEPV YDTAGRPLEG NPSEVHPQST LELPHDRGRG 60
61 DIRTTLRDLP RKGDCRSGNH LGPVSGIYIK BGPVYYQDYT GFVYHRAPLE FFDEAQFCEV 120
121 TKRIGRVTGS DGKLYHIYVC VDGCILLKLA KRGTPRTLEKW IRNFTNCPLW VTSCSGTMRK 180
181 GEELFTGVVP ILVELDGDVN GHKFSVSGEG EGDATYGKLT LKFICTTGKL PVEWPTLVTT 240
241 FGYGVQCFAR YPDHMKQHDF FKSAMPEGYV QERTIFFKDD GNYKTRAEVE FEGDTLVNRI 300
301 ELKGIDFKED GNILGHKLEY NYNSHNVYIM ADKQENGIKV NFKIRHNIED GSVQLADEYQ 360
361 ONTPIGDGPV LLPDNHYLST QSALSKDENE KRDHMVLLEF VTAAGITHGM DELYK

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

On a small scale, this can take place in shaken flasks, it being

possible in most cases to employ a complex medium {for example
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t:l.nel-?utBr G@perate 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 en-
sure good aeration (large volume of flask compared with the vol-
ume 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). Induc-
ible 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 opti-
cal 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 con-
tinued for 1 to 5 hours. During this time, most of the Npro fu-
sion polypeptide is deposited as inclusion bodies in the bacte-

rial cytoplasm. The resulting cells can be harvested and proc-
essed further.

On a larger scale, the multistage system consists of a plurality
of bioreactors (fermenters), it being preferred to employ de~
fined nutrient media in this case in order to be able to improve
the process engineering control of the process. In addition, it
is possible greatly to increase biomass and product formation by
metering in particular nutrients (fed batch). Otherwise, the
process is analogous to the shaken flask. For example, a pre-
liminary stage fermenter and a main stage fermenter are used,
the cultivation temperature being chosen similar to that in the
shaken flask. The preliminary stage fermenter is inoculated with
a so called inoculum which is generally grown from a single col-
ony or a cryoculture in a shaken flask. Good aeration and a suf-
ficient inducer concentration must also be ensured in the fer-
menter - and especially in the main stage thereof. The induction
phase must, however, in some cases be made distinctly longer
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The &h3182y AuSpPhreibau i2034h¥bed through an APV-2000 high pres-—
sure homogenizer (Invensys) for three times at 800 bar to dis-
rupt the cells. Between the passages the suspension is chilled
on ice and homogenized using an Ultraturrax. The homogenate is
centrifuged at low speed (JLA 10.500, 7500 rpm, 30 min) to ob-
tain the inclusion bodies containing the recombinant £fusion
polypeptide.

1.1.7 Solubilization of inclusion bodies

The pellet is suspended in 50 mM Tris/HCl, 5 mM EDTA, 1 &%Triton
X-100, pH 8.0 and centrifuged. This step is repeated. After a
'HyO-washing step the pellet is suspended in H20. The obtained in-
‘clusion body-suspension is stored at -20 °C for further use. The
inclusion body-suspension is diluted 1 : 5 with 50 mM Tris/HC1,
10 M urea, 50 mM DTT, pH 7.3 at room temperature. Insoluble com-
ponents are removed by centrifugation. A polypeptide concentra-
tion of about 15 mg/ml is obtained. The polypeptide solution is
diluted with 50 mM Tris/HCl, 100 mM NaCl, 4 M urea, pH 7.3 to
reach a polypeptide concentration of about 2 mg/ml. '

1.1.8 Binding of the fusion polypeptide to the chromatographic
column

0.5 ml of the polypeptide solution is applied to a Fractogel-
DADPA-SA-VSFIWYK (0.5 x 5 cm) matrix, whereby preparation and
coupling of the respective peptide is conducted as described
above in 1.1.2 and 1.1.3. The column is equilibrated with 50 mM
Tris/HCl, 100 mM NaCl, 4 M urea, pH 7.3 with a linear flow rate
of 50 cm/h. The flow rate 1s increased to 150 cm/h after sample
injection.

1.1.9 Washing out of unbound contaminating material

Unbound components are washed out with 5 column volumes of
equilibration buffer. A buffer exchange to refolding buffer,
specifically to 0.5 M Tris/HCl, 2 mM EDTA, 3 % glycerol, 5 mM
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chromatography resin by stopping the flow. The active autoprote-
ase cleaves off the C-terminally fused GFPmut3.l. The subsequent
elution with refolding buffer at a flow rate of 50cm/h results
in purified native GFPmut3.l1, as is confirmed by fluorescence
measurements and SDS-PAGE.

1.1.11 Regeneration

Regeneration of the chromatography resin is performed with 0.1 M
NaOH at a flow rate of 50cm/h.

Example 2 — Preparation of affinity matrices

2.1 Preparation of a peptide affinity matrix with coupling
through C-terminal lysine derivatised with iodoacetic anhydride
onto a matrix with thiol groups (Fractogel-DADPA-IT).

300 mg of the N-acetylated peptide Ac-AFYRWYAK was dissolved in
3 ml dimethylformamide (DMF) containing 65pl  diisopropylethyl-
amine. The solution was then cooled on ice. Then 130 mg of io-
doacetic anhydride were dissolved in 1.5 ml DMF and added to the
peptide solution. The reaction was stopped after one minute by
addition of 1 ml formic acid. The solution was then diluted with
water to a final DMF concentration of 30%. The solution was then
purified by preparative RP-HPLC as described before. Fractions
were freeze-dried and analysed by mass spectrometry.

10 g Fractogel-DADPA was prepared as described above. The gel
was subsequently washed 3 times with PBS buffer. The gel was
then reacted with 10 mg/ml imminothiolan (IT) dissolved in PBS
buffer for 2 hours. 250 mg of the peptide-iodoacetic acid-
derivative was dissolved in 15 ml 20 mM MES buffer, pH 6.0 con-
taining 30% of DMF. This solution was then reacted with the gel
for 3 hours. Coupling yield was determined by analysing samples
before and after coupling with RP-HPLC. Remaining thiol-groups
on the gel were blocked with a 1 mg/ml iodoacetamide solution
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20 ieefhBh) bl ol Rl SuchisariachiSingiapisiureer, o
20 miy goiam carbonags1 SONIE  GCeEEiNASE &5) MMy SesHuRsFhloride
and GOymM $rivsnPhendee,VeH 3ar. 0@ W00 mg of Poly(lysine, trypto-
phane), 4:1 (PolyKW, Sigma) were dissolved in 10 ml coupling
buffer and reacted with the gel for 48 hours. Coupling effi-
ciency was determined by measuring the absorbance at 280 nm of
the Poly (lysine, tryptophane} solution before and after cou-
pling. The gel was then reacted with 0.5 M ethanolamine to block
remaining epoxy groups. The so prepared matrix is referred to as
Fractogel-polyKW.

Alternatively the described procedure is carried out with Acti-

gel B Ultraflow 4 epoxy. The so prepared matrix is referred to
as Actigel-polyKW.

Furthermore the described procedure is carried out with Epoxy

Sepharose 6B. The so prepared matrix is referred to as Sepha-
rose-polyKW.

Example 3: Affinity chromatography

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

1  MELNHFELLY KTSKQKPVGV EEPVYDTAGR PLFGNPSEVH POSTLKLPHD RGEDDIETTL 60

61 RDLPRKGDCR SGNHLGPVSG IYIKPGPVYY QDYTGPVYHR APLEFFDETQ FEETTKRIGR 120

121 VTGSDGKLY HIYVEVDGEI LLKQAKRGTP RTLKWTRNTT NCPLWVTSCS VDKLAARALEH 180

181 HHHHH 185
Crude NproEDDIE-6His inclusion body extracts in 50 mM Tris, 100
mM NaCl, 4 M urea, 10 mM a-monothioglycerol (MTG), pH 7.3 were
loaded onto a Fractogel-DADPA-IT-AFYRWYAK (0.5 x 5 cm) previ-
ously egquilibrated with 50 mM Tris, 100 mM NaCl, 4 M urea, pH
7.3 at linear flow velocity of 25 and 150 cm/h respectively. A
sample amount of 5 ml at an approximate protein concentration of
2 mg/ml was applied. After wash out of unbound components with 5
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DepléﬁibﬂyéfAﬁ85§eéetiScéﬁ%?ﬁﬁﬁsTW&S'ESn PSP VEAGE .
G n Lys Asn 32533033 y Ile Lys Va Asn Phe Lys Ile

Arg Hs Asn Ile Qu Asp Ay Ser 340345350 Val G n Leu
Ala Asp Hs Tyr Gn Gn Asn Thr Pro Ile Gly Asp Ay

3.2 BEPPEPdRRLBh o1 er il Sh8e IR b oy REER
Lys Arg Asp H's Met val Leu Leu du Phe

Crude NproEDDIE-6His inclusion body extracts in 50 mM Tris, 100
mM NaCl, 4 M urea, 10 mM MTG, pH 7.3 were loaded onto a Fracto-
gel-poly-KW (0.5 x 5 cm) previously equilibrated with 50 mM
Tris, 100 mM NaCl, 4 M urea, pH 7.3 at linear flow velocity of
25 and 150 cm/h respectively. A sample amount of 5 ml at an ap-
proximate protein concentration of 2 mg/ml was applied. After
wash out of unbound components with 5 CV of equilibration buffer
at a linear flow velocity of 150 cm/h elution with 10 CV of 50
mM Tris, 1 M NaCl, 8 M urea, pH 7.3 was performed under same
flow conditions. Regeneration of the column was performed with

10 CV of 0.2 M NaOH. Depletion of host cell compounds was con-
firmed by SDS-PAGE.

3.3 Purification of NproEDDIE-6His inclusion body extracts

Affinity chromatography of crude NproEDDIE-6His inclusion body
extracts spiked with GFPmut3.l producing E. coli HMS 174 (DE3)
cell homogenate was performed on a Fractogel-DADPA-IT-AFYRWYAK
as described above. Samples of flow through and elution were

collected and analysed for target protein and contaminant con-
tent by SDS-PAGE. '

Example 4 — Detection system

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



385390395400 Val Thr Ala Ala Gy Ile Thr Hs Gy Mt

WO % Leu Tyr LyS 405410415 <210> 11 <211H’C]I$AT2006/090167
<§1§1> %&T <213> Artificial <220> <223> fusion protein
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vention.

In the case the autoprotease according to the present invention
is used, the activity thereof may be inhibited by e.g. linkers,
inaktive mutants or inactivating buffers or buffer components
(which may be added at the desired point in time.

Membranes with immobilized peptides AFR*WYA, where * represents
each of the 20 proteinogenic aminoc acids, were incubated with
crude 6xHis-NproEDDIE-GFPmut3.l inclusion body extracts at a
concentration of 1 mg/ml in 50 mM Tris, 300 mM NaCl, 4 M urea,
12.5 mM dithiothreitol (DTT), 'pH 7.3 for 1 h. After 5 min wash
with incubation buffer, conditions were changed to 1 M Tris,
0.25 M sucrose, 2 mM EDTA, 10 mM DTT, pH 7.3 to allow refolding
of the fused GFPmut3.l. GFP fluorescence on peptide spots was
detected with a Typhoon scanner (Amersham Biosciences) at an ex-
citation wavelengh of 488 nm and emission at 520 nm at different
photomultiplier voltages of 315, 350 and 400 V.

Example 5 — Detection system with biotinylated Anti-Npro-peptide

This detection system represents a generic detection system for
Npro~EDDIE fusion proteins by means of binding a biotinylated
peptide to membrane-bound NPro-EDDIE fusion protein. The detec-

tion is carried out with a streptavidin-horseradish peroxidase-
conjugate.

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



GQu Thr Thr Lys Arg Ile Gy Arg Val Thr Gy ser Asp

WO@b()Gn'}éb%s Leu 115120125 Tyr His Ile Tyr val Gk%ﬁ&z@;ﬂomm
Gy Qu lle Leu Leu Lys Gn Ala 130135140 Lys y -

Thr Pro Arg Thr Leu Lys Trp38rm Arg Asn Thr Thr Asn

145150155160 Cys Pro Leu Trp Val _Thr Ser s.Ser val -
nembrals s thap AIT%FWaat%{— d‘“H‘@SﬁO&?%‘l’%%nCFBC]\{-FénJ-Pg tPeg/ml of

a AFmWYkKSBtbsld%oﬁiﬁ@atéZ ﬁlla 6h612ﬁ2> Fept2kdxdin-HPO dis-

ifi I and . <400> a .
s‘c)lveér in E%@ con%r. nllyrfzgz 31; N? % J}i%igl%e <§52§&éﬁ¥ kor 15 min
follos@ﬁsﬂow Bi Ma@hsls vz:;ztz“smacﬁbanynl bydfer<400b g@bsequent de-
tection with Super Signal™ West Pico chemiluminescence detection

system (Pierce, Rockford, IL, USA) and LumiImager™ (Boehringer,
Mannheim, Germany) .

Example € - Preparation of Npro mutant fusion proteins

10 ml of

~ a fusion protein 6HisNPro=SGT-GFPmut.3.1 solution extracted
from IBs as described above,

- B6HisNPro solution extracted from IBs as described above, and

- 6HisNPro-EDDIE solution extracted from IBs as described above,

were loaded onto

Fractogel-DADPA—-SA-VSIFEW column,
Fractogel-DADPA-SA-AVSIEWY column,
Fractogel-DADPA-SA-AVSFIWY column, and
Fractogel-DADPA-SA-VSFIWYK column,

(SE R R )

each previously equilibrated with 50 mM Tris, 100 mM NaCl, 4 M
urea buffer pH 7.3. After loading, the column was washed with 15
column volumes of equilibration buffer. Elution was carried out
with an equilibration buffer added with 500 mM NaCl. Fractions
collected during chromatography were analysed by SDS-PAGE. BSA
and lysozyme are used as control proteins.

Preparation of inclusion bodies:

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



Val Ser Au Asp Trp Tyr 15 <210> 14 <211> 6 <212> PRT

i’k}@ tificial <220> <223> affinity ligan
Woéﬁ ggr%‘él le Asp Trp Tyr 15 <210> 15 <211> 6dP< 2> %%Tﬂlm

<213> Artificial <220> <2233%atfinity |igand <400> 15

Val Ser, Tyr Asp Trp Tyr 15 <210> 16 <211> <212> P
and @%gelp}qe%/qilﬁig}g gn gltraturrax. The omoc?ena e wasRTcent:ci—

fuged at low speed (JLA 10.500, 7500 rpm, 30 mm) to obtain the
inclusion bodies containing the recombinant fusion protein. The
pellet was suspended in 50mM Tris, 5mM EDTA, 1% Triton X-100, pH
8.0 and centrifuged. This step was repeated. After a H;0-washing
step the pellet was suspended in Hp0. 580 ml of an inclusion
body-suspension with a dry mass of 8.9 % were obtained and
stored at -20°C for further use. The inclusion body-suspension
was diluted 1 : 5 with 50 mM Tris, 10 M urea, 50 mM DTT, pH 7.3
at RT. Insoluble components were removed by centrifugation. A
protein concentration of about 15 mg/ml was obtained. The pro-
tein solution was diluted with 50 mM Tris, 100 mM NaCl, 4 M
urea, pH 7.3 to reach a protein concentration of about 2 mg/ml.



<220> <223> affinity |igand <400> \
Trp Tyr 15 <210> 17 <21%> 6 <21g> %’gTVillZlgir val Asp
Artificial <220> <223> affinity |Iigand <400> 17 Val
igrl.STr_p Asp Trp Tyr 15 <210> 18 <211> 6 <212> PRT

> Artificial <223> affinity |ligand <400> 18 Val
Ser Tyr Asp Trp Tyr 15 <210= 49 <211> 6 '

Claims:

1. Method for affinity pinding of a heterologous polypeptide of
interest, whereln said polypeptide is expressed as_fusion-poly—
ﬁeptide of the pestiviral autoprotease NP®° OrI of derivatives
thereof, and wherein said fusion polypeptide is contacted under
chaotropic conditions with 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 +he following group of -ligands: '

a)  peptides comprising the formula XiX:Xs%4, wherein ¥; to ¥, axre
:amino acid residues and at least two of X to ¥, is W, Y or ¥

b) peptides compriéing the formula XXX-Xs, wherein Xs to Xy are
amino acid residues, ét least one of Xs To Xg is W, and at least

rpne of X; to X ls E'of D; and

c) poly—amino acids consisting of an amino acid monomexr of the
group tonsisting of R, K,‘E and Dland an amino acidﬁmonomer of
the group consisting of Y, F and W, preferably poly~KY, poly—KF,
poly-KW, poly—-RY, poly-RE, poly—-RW, poly-EY, poly-DY, poly-EF,
poly-EW, poly-DF and poly-bW, '

with the proviso that the peptides according to &) and b} have a
maximue length of 35 amino acid residues and that therpoly-émino
acids ‘according to <¢) have & minimum length of 20 amino acid
residues,

and wherein said fusion polypeptide is bound to said matrix un-

der chaotropic conditions..

2. Method according to claim 1, wherein the peptides according
to a) and b) have a length of 5 to 12, especially of 6 to 8,

aminc acid residues.

3. Method according to claim 1 or 2, wherein the affinity lig-
and is chemically modified,- especially acetylated, estarified,

armidated, oxidised, reduced or provided with a2 linker molecule.

4, Method according tec any One of claims 1 to 3, wherein the
solid phase is selected from the group consisting of chromato-
graphy material, especially SUpports hased on cellulose,
agarose, acrylamide, poly(styrene—divinylbenzene) or ethylene

glycol-methacrylate copolymersy microtiter plates, nitrocellu-



<212> PRT <213> Artificial <220> <223> affinity

i gand <400> 19 Val Ser Phe Asp Trp Tyr 15 <210> 20
<211> 6 <212> PRT <213> Artificial <220> <223>
affinity ligand <400> 20 VvVal Ser Asp Qu Trp Tyr 15
<210> 21 <211> 6 <212> PRT <213> Artificial <220>

;223> affinity ligand <400> 21 Yal Ser Gu Qu Trp
yr '
lose membranes, microchips, glass plates or metal coated sup-

ports.

5. Method according to any one of claims 1 to 4, wherein the
affinity iigand is selected from the group consisting of VSDDWY,
VSEDWY, VSIDWY, VSYDWY, VSYDWY, VSWDWY, VSYDWY, VSFDWY, VSDEWY,
VSEEWY, VSIEWY, VSYEWY, VSVEWY, VSWEWY;'VSYEWY,VVSFEWY, DDDDWY,
" DDEDWY, DDIDWY, DDYDWY, DDVDWY, DDWDWY, DDYDWY, DDFDWY, VSIFWE,
FSIFEW, WSIFEW, VSLIWY, VSLIDW, VSLIEW, VSLIWE, FSLEEW, V3SDLDW,
VSDLEW, VSYIDW, VSYIWE, VSIDWY, VSIEWY, VSIWWY, VSIIWY, VSYIWY,
VSVIWY, VSFIWY, VSFIWE, VSIFEW, VSIFWE, FSIFEW, WSIFEW, VSLIWY,
VSLIDW, VSLIEW, VSLIWE, FSLIEW, WSLIEW, FSYFEW, FSEFYEW, WSFYEW,
FSYIEW, WSYIEW, AFYTWYA, AFYRWYK, AFYRWY, AFYRWYA, AFFRWYA, AF-
GRWYA, AFHRWYA,i AFIRWYA, AFLRWYA, AFMRWYRA, AFNRWYA, -AFPRWYA,
AFORWYA, AFRRWYA, AFSRWYA, AFTRWYA, "AFVRWYA, AFYRWYA, AFYFWYA,
AFYGWYA, AFYLWYA, AFYMWYA, AFYNWYA, AFYPWYA, AFITWYA, AFYVWYR,
AFYWWYA, AFYYWYA, AKWFRYA, VSRNWY, ASRNWYA, ASRFWYA, FSRNWYA,
VFRNWYZA, VWRNWYZR, VYRNWYA, VSRABWYA, VSREFWYA, VSRWWYA, VSRYWYA,
VSRNFYA, VSRNYYZ, VSRNWFEA, VSRNWWA, Ac—-AFYTIWYAK, Ac-AFYRWYKK,
ACc—AFYRWYK, Ac-AFYRWYAK, AC;AFFRWYAK, Ac-AFGRWYAK, Ac-AFHRWYAK,
Ac-AFIRWYAK, - Ac-AFLRWYAK, Ac—AFMRWYAK, Ac—-AFNRWYARK, AC‘AFPRWYAK,
AC—AFQRWYAK, ACrAFRRWYAK, Ac—AFSRWYAK, Ac—-AFTRWYRK, Ac-AFVRWYAK,
" Ac-AFYRWYAK, Ac-AFYFWYAK, Ac-AFYGWYAK, Ac-AFYLWYAK, Ac—-AFYMWYRK,
Ac-AFYNWYAK, Ac—AFYPWYAK, Ac—-AFYTWYRAK, Ac-AFYVWYAK, Ac~AFYWWYAK,
Ac-AFYYWYAK, AC—AKWFRYAK, Ac-VSRNWYK, Ac—ASRNWYAK, AC“ASRFWYAK,
Ac—FSRNWYAK, Ac-VFRNWYAK, Ac—VWRNWYAK, AC~VYRNWYAK, Ac—VSRAWYAK,
Ac-VSRFWYAK, AcC~VSRWWYAK, AcC-VSRYWYAK, Ac-VSRNFYAK, AC-VSRNYYAK,
AC-VSRNWFAK, BAc—-VSRNWWAK, YWKA, AC-YWKAK,; YEKYA, Ac-YKYRK, YWRA,
Ac-YWRARK, RRWY, Ac—-ARWYK, YWRA and Ac-YWRAK. :

6. Method accordlng to any one of claims 1 to 5, wherein the
affinity llgand is covalently bound to the solid phase.

7. - Method according teo any one of claims 1 to 6, wherein said
fusion polypeptide in a liquid starting preparation is contacted
with said affinity matrix under chaotropic conditions whereby
said fusion polypeptide is bound to said affinity matrix and

separated from said liquid starting preparation.

8. Method according te any one of claims 1 to 7, wherein said



15 <210> 22 <211> 6 <212> PRT <213> Artificial <220>
<223> affinity ligand <400> 22 Val Ser Ile Qu Trp
Tyr 15 <210> 23 <211> 6 <212> PRT <213> Artifici al
Val Ser Tyr Qu Trp Tyr 15 <210> 24 <211> 6 <212> PRT
<213> Artificial <220> <223> 4%ffi nity Iigand <400> 24

fusion polypeptide bound to the affinity matrix is further pro-

cessed while being bound on said affinity matrix.

9. Method according to any one of claims 1 to 8, wherein said
fusion polypeptlde bound to the afflnlty matrix or said pro-
cessed fusion polypeptide is eluted from the affinity matrix,
preferably by applying an elution buffer with a lower chaotropi-

city as the liquid starting preparation.

10. Method according to any oné of claims 1 to 9, wherein said
 fusion polypeptide is- expressed as inclusion bodies under dena-

turing conditions.

11. Method accordlng to any of claims 1 to 10, wherein said

pestiviral autoprotease NP or sald derivative thereof is selec-—

ted from the group consisting of
SEQ ID NO 1i:
(1)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRG—

DIRTTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFF—
DEAQFCEVTKRIGRVTGSDGKLYHIYVCVDGCILLKLAKRGTPRTLKWIRNFTNCPLWVTSC—

(168),
SEQ ID NO 2:

(l)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRG—
DIRTTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFF—
DEAQFEEVTKRIGRVTGSDGKLYHIYVEVDGEILLKLAKRGTPRTLKWIRNFTNCPLWVTSC—

(168)

SEQ ID NC 3:

(1)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLEHDRGEDDI—'
ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDEAQFEEVTKRI—
GRVTGSDGKLYHIYVEVDGEILLKQAKRGTPRTLKWIRNFTNCPLWVTSC—(168),

SEQ ID NO 4:

(l}MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGRG—
DIRTTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDE—
TQFEETTKRIGRVTGSDGKLYHIYVEVDGEILLKLAKRGTPRTLKWTRNTTNCPLWVTSC—

(168),



Val Ser Val Gu Trp Tyr 15 <210> 25 <211> 6 <212> PRT
<213> Artificial <220> <223> affinity |igand <400> 25
Val Ser Trp Gu Trp Tyr 15 <210> 26 <211> 6 <212> PRT
<213> Artificial <220> <223> affinity |igand <400> 26
Val Ser Tyr Qu Trp Tyr 15 <210> 27 <211> 6 <212> PRT
<213> Artificial - 43 -

SEQ ID NO 5:

(l)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDI—
ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETTKRI-
GRVTGSDGKLYHIYVEVDGEILLKQAKRGTPRTLKWTRNTTNCPLWVTSC—(168),

" SEQ ID NO 6:

(1)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGTPSEVHPQSTLKLPHDRGEDDI—
ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETTKRI—
GRVTGSDGKLYHIYVEVDGEILLKQAKR@TPRTLKWTRNSTNCPLWVTSC—(168),

SEQ ID NO 7:

(1)MELNHFELLYKTSKQKPVGVEEPVYDTEGRPLFGTPSEVHPQSTLKLPHDRGEDDI*
ETTLRDLPRKGDCRFGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDETQFEETTKRI—
GRVTGSDGKLYHIYVEVDGEILLKQAKRGTPHTLKWTRNSTNCPLWVTSC {168),

SEQ ID NO B:

(l)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGNPSEVHPQSTLKLPHDRGEDDI*
ETTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFDESQFEESTKRI—‘
GRVTGSDGKLYHIYVEVDGEILLKSAKRGTPRTLKWSRNSTNCPLWVTSC (168) and

SEQ ID NO 9:

'-(l)MELNHFELLYKTSKQKPVGVEEPVYDTAGRPLFGTPSEVHPQSTLKLPHDRGRG—
DIRTTLRDLPRKGDCRSGNHLGPVSGIYIKPGPVYYQDYTGPVYHRAPLEFFn
DEAQFCEVTKRIGRVTGSDGKLYHIYVCVDGCILLKLAKRGTERTLKWIRNSTNCPLWVTSC—

(168) .

12. Method according to any one of claims 1 to 10, wherein said
fusion polypeptlde comprises a proteln or protein m01ety which
has a high tendency toc aggregate under physiological ceonditions,
especially a protein selected from the group consisting of Ap
peptides, Tau Prion protein, a—-synuclein, Tau, ADan peptide,
ABri peptide, Cystatin C, AP peptides, -Superoxide dismutase, At-
rophin 1, Huntingtin, Ataxins, Androgen receptor, TATA box-bind-
ing protein, Ig light chains, Serum amyloid A, Transthyretin,
Transthyretin, p2-microglobulin, Apolipoprotein A-1, Gelsolin,
Pro-islet amyloid polypeptide, Procalcitonin, Atrial natriuretic
factor, Lysozyme, Insulin, Fibrinogen, full-length proteins or

specific fragments, nutants, variants or polyQ-expansions there-



i

of.

<220> <223> affinity |ligand <400> 27 Val Ser Phe GQu
Trp Tyr 15 <210> 28 <211> 6 <212> PRT <213>
Artificial <220> .Asp Asp Asp Asp Trp Tyr 15 <210> 29
<211> 6 <212> PRT <213> Artificial <220> <223>
affinity |ligand <400> 29 Asp Asp Gu Asp Trp Tyr 15

- <210> 30 <211> 6



<212> PRT <213> Artificial <220> <223> affinity

i gand <400> 30 Asp Asp Ile Asp Trp Tyr 15 <210> 31
<211> 6 <212> PRT <213> Artificial <220> <223>
affinity |ligand <400> 31 Asp Asp Tyr ],c’-\_sp_ Tlrp '2I')2/6 15
<210> 32 <211> 6 <28ducERE 413> Artificial <220>
<223> affinity Iiga%d <400> Asp Asp Val Asp Trp
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<210> 1

<211> 168

<212> PRT

<213> pestivirus

<400> 1

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

Pro
Phe
His
Arg
65

Ile
val
Glu

Tyr

Lys
145

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

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

Asp Arg Gly Arg Gly Asp Ile Arg Thr Thr Leu Arg Asp Leu Pro
50 55 60

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

Tyr Ile Lys Pro Gly Pro val Tyr Tyr Gln Asp Tyr Thr Gly Pro
85 90 95

Tyr His Arg Ala Pro Leu Glu Phe Phe Asp Glu Ala GIn phe Cys
100 105 110

val Thr Lys Arg ITe Gly Arg val Thr Gly ser Asp Gly Lys Leu

115 120 125

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

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



15 <210> 33 <211> 6 <212> PRT <213> Artificial <220>
Asp Asp Trp Asp Trp Tyr 15 <210> 34 <211> 6 <212> PRT
<213> Artificial <220> <223> affinity |igand <400> 34
Asp Asp Tyr Asp Trp Tyr 15 <210> 35 <211> 6 <212> PRT
<213> Artificial <220> <223> &ffinity |igand

Cys Pro Leu Trp val Thr Ser Cys
165

<210> 2

<211> 168

<212> PRT

<213> Artificial

<220>
<223> derivative

<400> 2

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

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

Phe Gly Asn Pro Ser Glu val His Pro Gln Ser Thr Leu LYS Léu Pro
35 40 45

His Asp Arg Gly Arg Gly ésp Ite Arg Thr Thr Leu Arg Asp Leu Pro
50 5 60

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

Ilte Tyr Ite Lys Pro Gly Pro val Tyr Tyr Gln Asp Tyr Thr Gly Pro
85 ' 90 95

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

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

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

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

Cys Pro Leu Trp val Thr ser Cys
165

<210> 3

<21l> 168

<212> PRT

<213> Artificial

<220
<223> derivative

<400> 3



<400> 35 Asp Asp Phe Asp Trp Tyr 15 <210> 36 <211> 6
<212> PRT <213> Artificial <220> <223> affinity
I i gand <400> 36 Val Ser Ile Phe Trp Au 15 <210> 37
<211> 6 <212> PRT <213> Artificial <220> <223>

‘ inity |igand <400> 37 Phe Ber |]Je Phe Gu Trp 15
vee gt 98 ¥ 8 el by Hyr Bis The ser LS S L

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

Phe Gly %sn Pro $er Glu val His Pro Gln Ser Thr Leu Lys Leu Pro
5 40 45

His Asp Arg Gly Glu Asp Asp Ile Glu Thr Thr Leu Arg Asp Leu Pro
50 55 60

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

Ile Tyr Ile Lys Pro Gly Pro val Tyr ;yr Gln Asp Tyr Thr Gly Pro
85 0 as5

val Tyr His Ala Pro Leu Glu Phe Phe Asp Glu Ala Gin Phe Glu

Arg
100 105 110

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

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

Lys Arg Gly Thr Pro Arg Thr Leu Lys Trp Ile Arg Asn Phe Thr Asn
145 150 155 i60

Cys Pro Leu Trp val Thr Ser Cys
165

<210> 4

<211> 168

<212> PRT

<213> Artificial

<220>
<223> derivative

<400> 4

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

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

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

His Asp Arg Gly Arg Gly Asp Ile Arg Thr Thr Leu Arg Asp Leu Pro
50 55 60



<213> Artificial <220> <223> affinity |igand <400>
38 Trp Ser Ile Phe Qu Trp 15 <210> 39 <211> 6 <212>
PRT <213> Artificial <220> <223> affinity |igand

<400> 39 Val Ser Lou lle Trp Tyr 15 <210> 40 <211> 6

Arg i 3%y Pﬁkoézglﬁ?g@etr Elfihal 154 Oe>u éf))z%ro a\ffg' oit ¥1y

65 |gand 49 Val Ser Leu

Ile Tyr Ile Lys Pro Gly Pro val Tyr Tyr GIn Asp Tyr Thr Gly Pro
85 90 9

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

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

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

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

Cys Pro Leu Trp val Thr Ser Cys
165

<210> &

<Z211> 168

<Z212> PRT

<213> Artificial

<220>
<223> derivative

<400> 5

Met Giu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys GIn Lys
1 5 10 i5

Pro val Gly gg1 Glu Glu Pro val Tyr Asp Thr Ala Gly ggg Pro Leu
25

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

His ?Sp Arg Gly Glu Asp Asp Ile Glu Thr Thr Leu Arg Asp Leu Pro
55 60

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

Ile Tyr Ile Lys Pro Gly Pro val Tyr Tyr GlIn Asp Tyr Thr Gly Pro
85 a0 95

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

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



<210> 41 <211> 6 <212> PRT <213> Artificial <220>
<223> affinity ligand <400> 41 Val Ser Leu Ile GQu
Trp 15 <210> 42 <211> 6 <212> PRT <213> Artificial
<220> <223> affinity Ilgand <400> 42 val Ser Lou Ile

<2
Tyr'-ll_-ﬁB ﬁlééﬁ'%r? Vfﬂzéegg>f’% Fgé Tgéﬁd {iggoldgj '111333 Gln Ala

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

Cys Pro Leu Trp val Thr Ser Cys
165

<210> 6

<211> 168

<212> PRT

<213> Artificial

<220>
<223> derivative

<400> 6

Met Glu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys GIn Lys
1

Pro val Gly ¥a1 Glu Glu Pro val Tyr Asp Thr ATa'G1y Arg Pro Leu
0 25 30

Phe Gly Thr Pro ser Glu val His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45

His Asp Arg Gly Glu Asp Asp Ile Glu Thr Thr Leu Arg Asp Leu Pro
50 55 60

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

Ile Tyr Ile Lys gro Gly pro val Tyr Tyr Gln Asp Tyr Thr Gly Pro
5 90 a5

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

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

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

Lys Arg Gly Thr Pro Arg Thr Leu Lys Trp Thr Arg Ash Ser Thr Asn

145 150 155 160
Cys Pro Leu Trp val Thr Ser Cys
165
<210> 7
<211> 168
<212> PRT

<213> Artificial



Phe Ser Leu Gu Gu Trp 15 <210> 44 <211> 6 <212> PRT
<213> Artificial <220> <223> affinity ligand <400> 44
val Ser Asp Leu Asp Trp 15 <210> 45 <211> 6 <212> PRT
<213> Artificial <220> <223> affinity |igand <400> 45
Val Ser Asp Leu Gu Trp 1 <210> 46 <211> 6 <212> PRT

«2205213> Artificial <220>

<223> derivative

<400> 7

Met

1

Pro

Phe

His

Arg

65

Ile

val

Glu

Tyr

Lys

145

Cys

Glu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys Gin Lys

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

Gly Thr Pro ser Glu val His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45

Asp Arg Gly Glu Asp Asp Tle Glu Thr Thr Leu Arg Asp Leu Pro
50 55 60

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

Tyr Ile Lys Pro Gly Pro val Tyr Tyr Gln Asp Tyr Thr Gly Pro
&5 90 95 '

Tyr His Arg Ala Pro Leu Glu pPhe Phe Asp Glu Thr GlIn Phe Glu
100 105 110

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

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

Arg Gly Thr Pro His Thr Leu Lys Trp Thr Arg Asn Ser Thr Asn
150 155 160

Pro Leu Trp val Thr Ser Cys
165

<210> 8

<211> 168

<212> PRT

<213> Artificial

<220>
<223> derivative

<400> 8

Met
1
Pro

Phe

Glu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys GIn Lys
5 10 i5

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

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



<223> affinity ligand <400> 46 Val

<220> <223> affinity |igand <400> 47 Val
Trp Au 15 <210> 48 <211> 6 <212> PRT <213>
<223> affinity |

Art

i ficial

Ile Asp Trp Tyr

His ggp Arg Gly Glu Asp A

Arg Lys
05

Gly Asp Cys

Ile Tyr Ile Lys Pro

val Tyr
Glu Ser

Tyr His
130

Lys Arg
145

Cys Pro

<210
<211>
<212>
<213>

<220>
<223>

<400>

Met Glu

1

Pro val

Phe Gly

His Asp
50

ATg Lys
65

Ile Tyr

val Tyr

85

His Arg Ala
100

Thr Lys Arg
115

Ile Tyr val

Gly Thr pro

Leu Trp val
165

9

168

PRT
Aartificial

derivative
9

Leu Asn His

Gly val Glu
20

Thr Pro ser
35

Arg Gly Arg

Gly Asp Cys

Ile Lys Pro
85

His Arg Ala
100

Arg
70

Gly
Pro
Ile
Glu
Arg
150

Thr

Phe

Glu

Glu

Gly

Arg

70

Gly

Pro

Ser

Tyr

Ser

Ile Asp
Trp 15 <210> 47 <211> 6 <212> PRT <213> Artificial

fand <400> 48 Val

15 <210> 49 <211> 6 <212> PRT

55

Ser

Pro

Leu

Gly

val

135

Thr

ser

Glu

Pro

val

Asp

55

ser

Pro

Leu

Gly

val

Glu

Arg

120

Asp

Leu

Cys

Leu

val

His

40

Ile

Gly

val

Glu

AsSn

TyT

Phe

105

val

Gly

Lys

Leu

Tyr

25

Pro

Arg

Asn

Tyr

Phe
105

His

Tyr

90

Phe

Thr

Glu

Trp

Tyr

10

AsSp

GIn

Thr

His

Tyr

90

Phe

Ley

75

Gln

Asp

Gly

Ile

Ser
155

Lys

Thr

ser

Thr

L.eu

75

Gin

Asp

Gly

Asp

Glu

Ser

Leu

140

Arg

Thr

Ala

Thr

Leu

60

Gly

ASp

Glu

Pro

Tyr

Ser

Asp

Leu

Asn

Ser

Gly

Leu

45

Arg

Pro

Tyr

Ala

val

Thr

Gln

110

Gly

Lys

Ser

Lys

Arg

30

Lys

AsSp

val

Thr

GIn
110

sp Ile Glu Thr Thr Leu Arg Asp Leu
60

Ser

Gly

95

Phe

Lys

Ser

Thr

Gln

15

Pro

Leu

Leu

ser

Gly

95

Phe

Tyr Ile

Ser

Pro

Gly

80

Pro

Glu

Leu

Ala

Asn
160

Lys

Leu

Pro

Pro

Gly

80

Pro

Cys



Glu val Tﬁr Lys Arg Tle G

<213> Artificial <220> <223> affinity |igand <400> 49
Val Ser Ile Gu Trp Tyr 15 <210> 50 <211> 6 <212> PRT
<213> Artificial <220> <223> affinity |igand <400> 50
Val Ser Ile Trp Trp Tyr 15 <230> 51 <211> 6 <212> PRT
<213> Artificial <220> <223> affinity Iigand <400> 51
Val Ile lle Trqu yr

Arg Va1 Thr G1y Ser Asp Gly Lys Leu
120 125

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

Lys
145

Cys

130 135 140

Arg Gly Thr Pro Arg Thr Leu Lys Trp Ile Arg Asn Ser Thr Asn
150 155 160

Pro Leu Trp val Thr Ser Cys
165

<210> 10
<211> 415
<212> PRT
<213> Artificial

<22
<22

<40
Met
1

Lys

The

. Ser

Thr
65

Leu
Gln
ASp
Gly
Ile
145

Ile

0> . .
3> fusion protein

0> 10

His His His His His His Glu Leu Asn His Phe Glu Leu Leu Tyr

Thr Ser Lys GIn Lys Pro val Gly val Glu Glu Pro val Tyr Asp
20 25 30

Ala Gly Arg Pro Leu Phe Gly Asn Pro Ser Glu val His Pro Gln
35 40 45

ggr Leu Lys Leu Pro His Asp Arg Gly Arg Gly Asp Ile Arg Thr
55 60

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

Gly Pro val Ser Gly Ile Tyr Ile Lys Pro Gly Pro val Tyr Tyr
35 90 95

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

Glu Ala Gln phe Cys Glu val Thr Lys Arg Ile Gly Arg val Thr
115 120 125

ser Asp Gly Lys Leu Tyr His Ile Tyr val Cys val Asp Gly Cys
130 135 140

Leu Leu Lys Leu Ala Lys Arg Gly Thr Pro Arg Thr Leu Lys Trp
150 155 160

Arg Asn phe Thr Asn Cys Pro Leu Trp val Thr Ser Cys Ser Gly
165 170 175



<210> 52 <211> 6 <212> PRT <213> Artificial <220>
<223> affinity ligand <400> 52 Val Ser Tyr Ille Trp
Tyr 15 <210> 53 <211> 6 <212> PRT <213> Artificial
<223> affinity ligand <400> 53 Val ser Val Ile Trp
Tyr 15 <210> 54 <211> 6 <212> PRT <213> Artifici al

<220> <223> affinity |igand <400> 54
Thr Met Arg tgg Gly Glu Glu Ley Pge Thr Gly val val ;go Ile iLeu
{ 185 0

val Glu Leu Asp Gly Asp val Asn Gly His Lys pPhe Ser val Ser Gly
195 200 205

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe Ile
210 215 - 220

Cys Thr Thr Gly Lys Leu Pro val Pro Trp Pro Thr Leu val Thr Thr
225 230 235 240

Phe Gly Tyr Gly val GIn Cys Phe Ala Arg Tyr Pro Asp His Met Lys
- 245 250 255

GIn His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr val Gln Glu
260 265 270

Arg Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu
275 : 280 285

val Lys Phe Glu Gly Asp Thr Leu val Asn Arg Ile Glu Leu Lys Gly
290 295 300

Ile Asp Phe Lys Glu Asb Gly Asn Ile teu Gly His Lys Leu Glu Tyr
305 310 315 320

Asn Tyr Asn Ser His Asn val Tyr Ile Met Ala Asp Lys GIn Lys Asn
325 330 335

Gly TIle Lys val Asn Phe Lys Ile Arg His Asn Ile Glu Asp Gly Ser
340 345 350

val GIn Leu Ala Asp His Tyr GIn GIn Asn Thr Pro Ile Gly Asp Gly
355 360 365

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gln Ser Ala Leu
370 375 380

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met val Leu Leu Glu Phe
385 390 395 - 400

val Thr Ala Ala Gly ITe Thr His Gly Met Asp Glu Leu Tyr Lys
405 410 415

<210> 11
<211> 184
<212> PRT
<213> Artificial

<220>
<223> fusion protein



<apdal 1ser 1le Phe Au Trp 15 <

Met
i
Pro
Phe
His
Arg
65
Ile
val
Glu
TYyr
Lys
145

Cys

Leu

Val Ser Phe Ile Trp Tyr 15 <210> 55 <211> 6 <212> PRT
<213> Artificial <220> <223> affinity |ligand <400> 55
Val Ser Phe Ile Trp Qu 15 <210> 56 <211> 6 <212> PRT
<213> Artificial <220> <223>2ﬁ%finity | i gand <400> 56

10> 57 <211> 6 <212> PRT
<213> Artificial '
Glu Leu Asn ?is Phe GTu Leu Leu g%r Lys Thr Ser Lys ggn Lys

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

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

%gp Arg Gly Glu Asp Asp Ile Glu Thr Thr Leu Arg Asp Leu Pro
55 60

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

Tyr Ile Lys ggo Gly Pro val Tyr Tyr Gln Asp Tyr Thr g1y Pro
90 5

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

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

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

Arg Gly Thr Pro Arg Thr Leu Lys Trp Thr Arg Asn Thr Thr Asn
150 155 160

Pro Leu Trp val Thr ser Cys Ser val Asp Lys Leu Ala Ala Ala
165 170 175

Glu His His His His His His
180

<210> 12

<211> &

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 12

val
1

Ser Asp Asp Trp Tyr
5

<210> 13

<Z21i> 6

<212> PRY

<213> Artificial

<220>



<220> <223> affinity ligand <400> 57 Val Ser I|le Phe
Trp Gu 15 <210> 58 <211> 6 <212> PRT <213>
Artificial <220> <223> affinity |ligand <400> 58 Phe
Ser Ile Phe Gu Trp 15 <210> 59 <211> 6 <212> PRT

213> At ficjal <220> <223>Mffinity |igand <400> 59
<22§r pg%éﬁﬁﬂ 2’1%@ Gu Trp 15 <210> 60
<400> 13

val ser Glu Asp Trp Tyr
1 5

<210> 14

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 14

val Ser Ile Asp Trp Tyr
1 5

<210> 15

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand -

<400> 15

val Ser Tyr Asp Trp Tyr
1 5

<210> 16

<211 6

<212> PRYT

<213> Artificial

<220>
<223> affinity ligand

<400> 16

val ser val Asp Trp Tyr
1 5

<210> 17

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<A400> 17

val Ser Trp Asp Trp Tyr
1 5

<210> 18

<211> 6

<212> PRT

<213> Artificial

<220>



<211> 6 <212> PRT <213> Artificial <220> <223>
affinity ligand <400> 60 Val ser Leu Ile Trp Tyr 15
<210> 61 <211> 6 <212> PRT <213> Artificial <220>
<223> affinity ligand <400> %ﬁ val Ser Leu Ile Asp
<2230 Paf@nTAlATgHa <211> 6 <212>"PRT <213> Artificial

<220> <223> affinity ligand <400> 62
<400> 18

val Ser Tyr Asp Trp Tyr
1 5

<210> 19

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 19

val ser Phe Asp Trp Tyr
1 5

<210> 20

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 20

val ser Asp Glu Trp Tyr
1 5

<210> 21

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 21

val ser Glu Glu Trp Tyr
i 5

<210> 22

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 22

val ser Ile Glu Trp Tyr
1 5

<210> 23

<211> 6

<212> PRT

<213> Artificial

<220>



Val Ser Leu Ile GQu Trp 15 <210> 63 <211> 6 <212> PRT
<213> Artificial <223> affinity |ligand <400> 63 Val
Ser Leu Ile Trp Gu 15 <210> 64 <211> 6 <212> PRT
<213> Artificial <220> <223> affinity |igand <400> 64
<22Rhe aBeinikbeUibde Qu Trp 15 <2%0> 65 <211> 6 <212> PRT

<213> Artificial <220>
<400> 23

val Ser Tyr Glu Trp Tyr
1 5

<210> 24

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 24

Xa1 Ser val Glu Trp Tyr
5

<210> 25

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 25

val ser Trp Glu Trp Tyr
i 5

<210> 26
<211>= §

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 26

val Ser Tyr Glu Trp TYr
1 5

<210> 27

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 27

val ser phe Glu Trp Tyr
1 5

<210> 28

<211> 6

<212> PRT

<213> Artificial

<220>



<223> affinity ligand <400> 65 Trp Ser Leu Ile GQu
Trp 15 <210> 66 <211> 6 <212> PRT <213> Artificial
<220> <223> affinity |ligand <400> 66 Phe Ser Tyr Phe
Qu Trp 15 <210> 67 <211> 6 <212> PRT <213>
<223¥tiaf=«'f~iq1ii$;, 15220p <223> affinity |igand <400> 67 Phe
y

Ser Phe r u Trp 15 <210> 68 <211> 6
<400> 28

ASp AsSp AsSp Asp Trp Tyr
1 5

<210> 29

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 29

Asp Asp Glu Asp Trp Tyr
1 5

<210> 30

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 30

Asp Asp Ile Asp Trp Tyr
1 5

<210> 31

<21i> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 31

Asp Asp Tyr Asp Trp Tyr
1 5

<210> 32

<211> 6

<212> PRT

<213> Artificial

«<220>
<223> affinity ligand

<400> 32

Asp Asp val Asp Trp Tyr
1 5

<210> 33

<211> 6

<212> PRY

<213> Artificial

<220>



<212> PRT <213> Artificial <223> affinity |igand

<400> 68 Trp Ser Phe Tyr Gu Trp 15 <210> 69 <211> 6

<212> PRT <213> Artificial <220> <223> affinity

i gand <400> 69 Phe Ser Tyr '5?_9 u Trp 15 <210> 70
<22321 3PF it 13gaRRT <213> Artificial <220> <223>

affinity ligand <400> 70 Trp Ser Tyr Ile Qu Trp 15
<400> 33

Asp Asp Trp Asp Trp Tyr
1 5

<210> 34

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 34

isp ASp Tyr Asp Trp Tyr
5

<210> 35
<21l> 6

<2125 PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 35

Asp Asp Phe Asp Trp Tyr
1 5

<210> 36
<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 36

val ser Ile phe Trp Glu
1 5

<210> 37

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 37

Phe Ser Ile phe Glu Trp
1 5

<210> 38

<211> 6

<212> PRT

<233> Artificial

<220



<210> 71 <211> 7 <212> PRT <213> Artificial <220>
<223> affinity ligand <400> 71 Ala Phe Tyr Thr Trp
Tyr Ala 15 <210> 72 <211> 7 <212> PRT <213>
Artificial <220> <223> affinity |ligand <400> 72 Al a

he Arg.Trp Tyr Lys 15 <3280> 73 <211> 6 <212> PRT
<2237 i dY Bigd

I al
<400> 38

Trp ser Ile Phe Glu Trp
1 5

<210> 39

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 39

val Ser Leu Ile Trp Tyr
1 5

<210> 40

<211> 6

<212> PRT

<213 Artificial

<220> )
<223> affinity ligand

<400> 40

val Ser Leu Ile Asp Trp
i 5

<210> 41

<2i1ls> 6

<212> PRT

<213> Artificial

<220>
<223> affinity Tligand

<400> 41

val Ser Leu Ile Glu Trp
1 5

<210> 42

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinmity ligand

<400> 42

val Ser teu Iie Trp Glu
1 5

<210> 43

<211> 6

<212> PRT

<213> Artificial

<220>

<223> affinity ligand <400> 73



Ala Phe Tyr Arg Trp Tyr 15 <210> 74 <211> 7 <212> PRT
<213> Artificial <220> <223> affinity ligand <400> 74
Ala Phe Tyr Arg Trp Tyr Ala 15 <210> 75 <211> 7 <212>
PRT <213> Artificial <220> <%$3> affinity |igand
<2233409Pﬁﬁ5t3/\ha e Phe Arg Trp Tyr Ala 15 <210> 76

<211> <212> PRT <213> Artifici al
<400> 43

Phe Ser teu Glu Glu Trp
1 5

<210> 44

<Z211> 6

<212> PRT

<213> Artificial

<220> )
«223> affinity ligand

<400> 44

val Ser Asp Leu Asp Trp
1 5

<210> 45

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 45

val Ser Asp Leu Glu Trp
1 5

<210> 46

<211s> &

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 46

val ser Tyr Ile Asp Trp
1 5

<210> 47

<211> 6

<Z212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 47

val Ser Tyr Ile Trp Glu
1 5

<210> 48

<211> 6

<212> PRT

<213> Artificial

<220>



<220> <223> affinity ligand <400> 76 Ala Phe 'sly Arg

Trp Tyr Ala 15 <210> 77 <211> 7 <212> PRT <213>

Artificial <220> <223> affinity Iigand <400> 77 Al a

Phe His Arg Trp Tyr Ala 1 <2#]> 78 <211> 7 <212> PRT

<213ex- | hiejal <223> affinity |igand <400> 78 Al a
<22%ﬁe§ﬁ1@{%g%%ng Tyr Ala 15 <210> 79 <211> 7 <212> PRT
<400> 48

val ser Ile Asp Trp Tyr
i 5

<210> 49

<211> &

<212> PRT .
<213> Artificial

<220>
<223> affinity Tigand

<400> 49

val Ser Ile Glu Trp Tyr
1 5

<210> 50
<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 50

val ser Ile Trp Trp Tyr
1 5

<210> 51

<211> 6

<212> PRT

<213> Artificial

<220>
- <223> affinity ligand

<400> 51

Xal ser Ile Ile Trp Tyr
5

<210> 52

<?211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 52

val ser Tyr Tle Trp Tyr
1 5

<210> 53

<211> &

<212> PRT

<213> Artificial

<220>



<213> Artificial <220> <223> affinity |igand <400> 79
Ala Phe Leu Arg Trp Tyr Ala 5 <210> 80 <211> 7 <212>
PRT <213> Artificial <220> <223> affinity |igand
<400> 80 Ala Phe Met Arg Trp  Tyr Ala 5 <210> 81 <211>
<22ﬂ.<2ﬂ23+§RT1§%%B> Artificial 220> <223> affinity
00

i gand < > 81 Ala Phe Asn Arg Trp Tyr Ala 5
<400> 53

val ser val Ile Trp Tyr
1 5

«<210> 54

<Z211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 54

val ser Phe Ile Trp Tyr
1 5

<210> 55
<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 55

val Ser Phe Ile Trp Glu
1 5

<210> 56
<211- §

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 56

val Ser Ile Phe Glu Trp
1 5

<210> 57

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 57

val Ser ITe phe Trp Glu
1 5

<210> 58

<211> b6

<Z212> PRT

<213> Artificial

<220>



<210> 82 <211> 7 <212> PRT <213> Artificial <220>
<223> affinity ligand <400> 82 Ala Phe Pro Arg Trp
Tyr Ala 5 <210> 83 <211> 7 <212> PRT <213> Artificial
<210> 84 <211> 7 <212> PRT <213> Artificial <220>
<22%223Priaf 4y Nikand i gand <400> 84 Ala Phe Arg Arg Trp

Tyr Ala 15 <210> 85
<400> 38

Phe Ser Ile Phe Glu Trp
i 5

<210> 59

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 59

Trp Ser Ile Phe Glu Trp
1 5

<210> 60
<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 60

val ser Leu Ile Trp Tyr
1 5

<210> 61
<21} &

<212> PRT

<213> Artificial

<220>
<223> affinity Tligand

<400> 61

val Ser teu Ile Asp Trp
1 5

<210> 62

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 62

val sSer teu Ile Glu Trp
1 5

<210> 63

<211> 6

<212> PRT

<213> Artificial

<220>



<211> 7 <212> PRT <213> Artificial <220> <223>
affinity ligand <400> 85 Ala Phe Ser Arg Trp Tyr Ala
15 <210> 86 <211> 7 <212> PRT <213> Artificial <220>
<223> affinity ligand <400> ig Ala Phe Thr Arg Trp

1

<2231yfaf%ﬁ‘n%/5h 19> 87 <211> 7 £212> PRT <213>

Artificial 20> <223> affinity |igand <400> 87
<4G0> 63

val Ser Leu Ile Trp Glu
1 5

<210> 64

<211> 6

<212> PRT

<213> Artificial

<220> )
<223> affinity ligand

<400> 64

Phe Ser Leu Ile Glu Trp
1 5

<210> 65

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 65

Trp Ser Leu Ile Glu Trp
1 5

<210> 66

211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 66

Phe Ser Tyr phe Glu Trp
1 5

<210> 67

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 67

Phe Ser Phe Tyr Glu Trp
1 5

<210> 68

<211> 6

<212> PRT

<213> Artificial

<2 20>



Ala Phe Val Arg Trp Tyr Ala 15 <210> 88 <211> 7 <212>
PRT <213> Artificial <210> 89 <211> 7 <212> PRT
<213> Artificial <220> <223> affinity |igand <400> 89
Ala Phe Tyr Phe Trp Tyr Al a %3<210>_ 90 <211> 7 <212>
<22BRTar2h3py ARtddd cial <220> < > affinity ligand

<400> 90 Ala Phe Tyr Ay Trp Tyr Al a
<400> 68

Trp Ser Phe Tyr Glu Trp
1 5

<210> 69

<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 69

]P_he ser Tyr Ile Glu Trp
5

<210> 70
<211> 6

<212> PRT

<213> Artificial

<220>
<223> affinity 1igand

<400> 70

Trp Ser Tyr Ile Glu Trp
1 5

<210> 71

<21t> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 71

Ala Phe Tyr Thr Trp Tyr Ala
1 5

<210> 72

<211> 7

<212> PRT

<213> artificial

<220>
<223> affinity ligand

<400> 72

Ala Phe Tyr Arg Trp Tyr Lys
1 5

<210> 73

<211> 6

<212> PRT

<213> Artificial

<220>



15 <210> 91 <211> 7 <212> PRT <213> Artificial <220>
<223> affinity ligand <400> 91 Ala Phe Tyr Leu Trp
Tyr Ala 15 <210> 92 <211> 7 <212> PRT <213>
Artificial <220> <223> affinizy |igand <400> 92 Al a
<22pheafijinipetligans Tyr Ala 15 <210> 93 <211> 7 <212> PRT

«406213y Artificial

Ala Phe Tyr Arg Trp Tyr
1 5

<210> 74

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<4Q0> 74

Ala Phe Tyr Arg Trp Tyr Ala
1 5

<210> 75

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 75

%1a Phe Phe Arg Trp Tyr Ala
5

<210> 76

<211> 7

<21Z2> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 76

%}a Phe Gly Arg Trp Tyr Ala
5

<210> 77

<211l> 7

<21?2> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 77

Ala Phe His Arg Trp Tyr Ala
1 5

<210> 78

<211> 7

<212> PRT

<213> Artificial

<220>



<210> 94 <211> 7 <212> PRT <213> Artificial <220>
<223> affinity ligand <400> 94 Ala Phe Tyr Pro Trp
Tyr Ala 15 <210> 95 <211> 7 <212> PRT <213>
Artificial <220> <223> affin;&y | i gand <400> 95 Al a
<22Bheafiinithnidigd Tyr Ala 15 <210> 96 <211> 7 <212> PRT

<213> Artificial <220> <223> affinity |igand
<400> 78

Ala phe Ile Arg Trp Tyr Ala
1 5

<210> 79

<211> 7

<212> PRT

<213> Arvificial

<220>
<223> affinity ligand

<400> 79

%1a Phe Leu Arg Trp Tyr Ala
5

<210> 80
<211> 7

<212> PRT

<213> Artificial

<220>
- <223> affinity Tligand

<400> 80

Ala Phe Met Arg Trp Tyr Ala
1 5

<210> 81
<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> §1

Ala Phe Asn Arg Trp Tyr Ala
1 5

<210> 82
<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 82

Ala phe Pro Arg Trp Tyr Ala
1 5

<210> 83
<?211> 7

<212> PRT

<213> Artificial

<220>



<400> 96 Ala Phe Tyr Val Trp Tyr Ala 15 <210> 97

<211> 7 <212> PRT <213> Artificial <220> <223>

affinity |igand <400> 97 Ala Phe Tyr Trp Trp Tyr Al a

15 <210> 98 <211> 7 <212> PRT»x213> Artificial <223>
<2281 f iPAF 1Y ti Yaadd <400> 98 Ala Phe Tyr Tyr Trp Tyr Ala
<4082 $310> 99 <211> 7 <212> PRT <213> Artificial

Ala pPhe Gin Arg Trp Tyr Ala
1 5

<210> 84

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 84

Ala phe Arg Arg grp Tyr Ala
1

<210> 85

<211> 7

<212> PRT

<213> Artificial

<220> .
<223> affinmity ligand

<400> 85

Ala Phe Ser Arg Trp Tyr Ala
1 5

<210> 86

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 86

Ala phe Thr Arg Trp Tyr Ala
1 5

<210> 87

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity 1igand

<400> 87

Ala Phe val Arg Trp Tyr Ala
1 5

<210> 838

<?11> 7

<212> PRT

<213> Artificial

<220>



<220> <223> affinity ligand <400> 99 Ala Lys Trp Phe
Arg Tyr Ala 15 <210> 100 <211> 6 <212> PRT <213>
Artificial <220> <223> affinity Iigand <400> 100 Val
Ser Arg Asn Trp Tyr 15 <210> 1 <211> 7 <212> PRT
<22§213§ﬁﬁﬁt§ﬁhgﬁ@i <220> <223> ‘@affinity |ligand <400>

101 Ala Ser g Asn Trp Tyr Ala 15 <210> 102
<400> 88

Ala Phe Tyr Arg Trp Tyr Ala
1 5

<210> 89

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 89

Ala Phe Tyr phe Trp Tyr Ala
1 5

<210> 80
<211> 7

<21Z2> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 90

Ala phe Tyr Gly Trp Tyr Ala
1 5

<210> 91

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 91

Ala Phe Tyr Leu Trp Tyr Ala
1 5

<210> 92

<211~ 7

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 92

Ala phe Tyr Met Trp Tyr Ala
1 5

<210> 93

<211> 7

<212> PRT

<213> Artificial

<220>



<211> 7 <212> PRT <213> Artificial <220> <223>

affinity |ligand <400> 102 Ala Ser Arg Phe Trp Tyr Ala

15 <210> 103 <211> 7 <212> PRT <213> Artifici al

<223> affinity ligand <400> %23 Phe Ser Arg Wn Trp
<22Fyr afiaidp 15¢4Q 104 <211> 7 <212> PRT <213>

Artificial <220> <223> affinity |igand <400> 104 Val
<40Pne3rg M Trp Tyr Ala

Ala Phe Tyr Asn Trp Tyr Ala
1 5

<210> 94

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 094

Ala Phe Tyr Pro Trp Tyr Ala
i 5

<210> 95
<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 95

Ala phe Tyr Thr Trp Tyr Ala
1 5

<210> 96
<213> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 96

Ala phe Tyr val Trp Tyr Ala
1 5

<210> 97
<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 97

Ala Phe Tyr Trp Trp Tyr Ala
1 5

<210> 98
<211> 7

<212> PRT

<213> Artificial

<220>



15 <210> 105 <211> 7 <212> PRT <213> Artificial <220>

<223> affinity ligand <400> 105 Val Trp Arg Asn Trp

Tyr Ala 15 <210> 106 <211> 7 <212> PRT <213>

Artificial <220> <223> affinify |igand <400> 106 Val
<223Pyrafriginsniidap Tyr Ala 15 <210> 107 <211> 7 <212>
<4O(I)D}RT9§213> Artificial <220>

Ala Phe Tyr Tyr Trp Tyr Ala
i 5

<210> 99

<211> 7

<212> PRY

<213> Artificial

<220>
<223> affinity ligand

<400> 99

%1a Lys Trp Phe Arg Tyr Ala
5

<210> 100
<211> 6
<212> PRT

- <213> Artificial

<220>
<223> affinity ligand

<400> 100

val Ser Arg Asn Trp Tyr
1 5

<210> 101

<211l> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 101

Ala Ser Arg Asn Trp Tyr Ala
1 5

<210> 102

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 102

Ala ser Arg Phe Trp Tyr Ala
1 5

<210> 103

<211> 7

<212> PRT

<213> Artificial

<220>



<223> affinity ligand <400> 107 Val Ser Arg Ala Trp
Tyr Ala 15 <210> 108 <211> 7 <212> PRT <213>
Artificial <223> affinity ligand <400> 108 Val Ser
Arg Phe Trp Tyr Ala 15 <210> A&09 <211> 7 <212> PRT
<22%>21§£fw|ﬂiﬂ¥ﬂﬂaarai <220> <223> affinity |igand <400>
<10809 4@l Ser Arg Trp Trp Tyr Ala 15 <210> 110 <211> 7
<212> PRT
Ehe ser Arg Asn grp Tyr Ala

<210> 104

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 104

Xa1 Phe Arg Asn Trp Tyr Ala
5

<210> 105
<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 105

val Trp Arg Asn Trp Tyr Ala
1 : 5

<210 106

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 106

val Tyr Arg Asn Trp Tyr Ala
1 5

<210> 107
<21l> 7

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 107

val Ser Arg Ala Trp Tyr Ala
1 5

<210> 108

<211> 7

<212> PRT

<213> Artificial

<220



<213> Artificial <220> <223> affinity |igand <400>

110 Val Ser Arg Tyr Trp Tyr Ala 15 <210> 111 <211> 7

<212> PRT <213> Artificial <220> <223> affinity

Li gand. <400> 111 Val Ser Arg ¥h Phe Tyr Ala 15 <210>
<2231 aég‘lnfi:whazrifb PRT <213> Artificial <220> <223>
<goaffiiggty |igand <400> 112 Val Ser Arg Asn Tyr Tyr Al a

15

¥a1 ser Arg Phe Trp Tyr Ala
5

<210> 109

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 109

val ser Arg Trp Trp Tyr Ala
1 5

<210> 110

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity ligand

<400> 110

¥a1 ser Arg Tyr Trp Tyr Ala
5

<210> 111

<211> 7

<Z21Z> PRT

«<213> Artificial

<220>
<223> affinity ligand

<400> 111

§a1 Ser Arg Asn ghe Tyr Ala

<210> 112

<211> 7

<212> PRT

<213> Artificial

<220>
<223> affinity Tigand

<400> 112

val Ser Arg Asn Tyr Tyr Ala
1 5

<210> 113

<211> 7

<212> PRT

<213> Artificial

<220>



<210> 113 <211> 7 <212> PRT <213> Artificial <223>

affinity ligand <400> 113 Val

Ser Arg Asn Trp Phe Al a

15 <210> 114 <211> 7 <212> PRT <213> Artificial <220>
<223> affi mty Ilgand <400> 144 Val Ser Arg Asn Trp

<22%?‘3 affi

<400

ity ligand
113

Xa1 Ser Arg Asn Trp Phe Ala
5

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

<220>
<223>

<400>

114

7

PRT
Artificial

affinity ligand
114

Xa1 ser Arg Asn Trp Trp Ala
5



