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MJUTEI NS OF TEAR LI POCALI N The present invention

relates to novel nuteins derived fromtear |ipocalin
wW@e00s/0ks®| ogue thereof. In particular, the i nRENEPING/009447

relates to a nutein of human tear lipocalin. The

i nvention al so r aYIRFTBEINS GFCOEABRIpIMQICA$.INuc! ei ¢ aci d

nol ecul e encodi ng such a nutein and to a nmethod for

its generation. The invention further refers to a
ThaTpilebead ifivntiph Qeldtek NG rdveNmateMit @rived Fidt@ltday, ligob&lin or a homologue

thel@gm }itazlg gaﬂlalz g%hﬁ\?@%}tlgggaépg tq a%ét&%%?ﬁéﬂqag{epc gg@g SI 1él“lhg 1nnvent10n also

1efe‘t‘§fo| DebredSshdfg Auleei i@ intblechtEe¥BARE k8cHOd muln and to a method for its
l'i pocalin prote| n famly (Pervai z, 3., and Brew, K
geng@ggry)ThBAgE@th fmﬁhgg‘gfemztp@ mgqh@dffglm@glpqlgﬁ 84e 4 mutein. Finally, the
¢ d

mvaﬁfﬁbﬁ (ﬁgercgc]lgl) ﬁgﬁ ﬂ%&g@&?g@%ﬁgﬁog%&g 1&%@? s% aahﬂoﬁgl%mutem as well
as talyatigusyuse obihednutaini. ous, pri nci pal |y hydrophobi c

nol ecul es (such as retinoids, fatty acids,

chol esterol s, prostaglandins, biliverdins, pheronones,
Thd rashbdi 6§ thango@tﬂmrpameﬁl)famtmem vdiE,8j and Br@wsKS(QQBV)CFASEB J. 1,209-

ell-surface r tors and f ormation
2145554 BIRLS ro CEm e R g ¥ RIGh S ERBJSRa¢Rd by 4 fapge of different
moRaSIhs-rb8&Htic @%élfnlemh@f AbiRy td Mn@ﬁarﬁoﬁ@ @%ﬁ@?ﬂlﬁﬁﬁr@tﬂ%lc molecules
it is now clear that the lipocalins f a variety

(sucdraspetineids) by @alds fobalesierts pr%%k@dinﬁchlhﬁ‘éé%|pé§10msmes tastants, and
C d

ook ok BRSSO e B AR R GOy B

conail@@sb@@mu fhdydevednitie pase bp@g@mtﬁedrplmattlh @s {ramapay proteins, it is

now a%gl%ﬂgtetggﬂgoéah%s %ﬂpa}} va 1ety€c¥f &)\Agglolou?cqp ﬁ%ﬂ@g Fhese include roles in
retifdlocdmaport,Jolfa21i8n, Iiheldmand sfgholivey, ,an®. the sgntha:hs 0( 426M3glandins. The

h
ipegp st lse B i PSRy RGP L TSy UERGR0sE ind the mediaton

of c@n ASRbYEH s (re\@dw &) i exBmBRAMEFI6Wed, DER! (1996)SBioEARdE IS318, 1-14 and
han 20% I n st ron%wcont rast, their overall folding

Flo}?{ﬁ’t’ﬂ)e}lznetl% (ROYNIBjodirsBiopky. Agdd8art24) part of the
l'i pocalin structure consists of a single
ei ght -stranded anti-parallel b-sheet closed back on
Thej lipsetlinstsbart gnnsually dow layels ggpgprﬁqugw.cg@w@wmn often with sequence
I I
1denﬁ1t1ké?ﬁf fe hgar? %O%;a?n &?or{g}gmgg% tﬁ%lﬁ tb\sc%rﬁltl ?&r u% éagg{ﬁ 6g§l§|ﬂgsconserved.
Thetnahtrairpaet&f el llpoaslut Mne&npecpmsdse)f lacoyge eiglutrﬁelranﬂercgarltihlmrallel B-sheet
ot her end

clog PUSM Birir G RerPh AconpCudy nid BetybRids et g RhSrd of the barel s
steridfal1g BldcRed 1By e (N-feymiml pertidp kégheent G@PRink tactoss ithbettom as well as three

di versityof the |gops 1n_the othe e rigid lipocalin
peplde foogs eorngglingthy %ssniaf‘g% T§‘8 0&%&4&@ e §tb aﬂ“’? B&pep o the solvent and
eanﬂnPQés@Qa ARALSi R m%bu@apﬁl@h & 18fmAOHABIRLAL A o2 IR dersity of the

ferent i ze, and chem c¢al character
loopy Q\Ah@\@@@rwge glg1d 11poqal1g\§gq:ffol®tl'pat g{vE9 9iBY to 8ygrigty of different binding

mo?ﬁ%ﬁ@; BE rﬁf%& o) pﬁy S %q%{g’?lg %? ngfr 8{5 g?ét%%%? ’ @Sﬁgﬁmmal character

(revieeagd, plge-lmlFblmrnD.Rlc(\t@Qfal dupdn; tRdawer] DRkl 2G0D)R@pra, or Skerra, A.

O | escyihe maj or protein of human
20f5io¢ ’?h g”{’%ﬁo%&sﬁ Hﬁ‘?e?@ﬁ%%@'thi rd of the total
protein content) but has recentlyal so been identified
i n several other secretor)f ti ssues_including agrost at e,

Humag fepr prgcdnianee Falladdear lingealiad TLPG Y 5 siginatly slegsriped as a major

prote‘:ﬁ%’ & hﬂﬁﬁiﬁ B L] (‘aﬁpx’foﬁfmat&y Gne 6?'1% o tHar HiBteinl &ﬁlrtent) but has recently
[1pocalin is an unhusual |ipocalin nmenber because of

its high prom scuity for relative insoluble |ipids and
bi ndi ng characteristics that differ from other nenbers
of this protein famly (revi ewedin Redl,B. (2000)

Bi ochi m Bi ophys. Acta 1482, 241-248). A renmarkable
nunber of |ipophilic conpoundsof different chem ca

cl asses such as fatty acids fatty alcohols

o o, o -
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Gasynmov, O K. et al. (1999), supra). However, it
di spl ays additional activities in vitro that are very
warwsog2s@nong | i pocal i ns, nanely inhibition oPCTEBR1004/609447

prot ei nases as wel| as non-specific, endonucl ease
alsoaleqeinvlidgxgp i eVeigh othgy searetgry. tigsygpincludipg grostagy, dipsal mucosa and
tr acgga"? mu%§§7H$§ﬂ)ioco¥§% ot ha];e Nsen%u@d m 1£t29igoao<5in9%?§@ Tear lipocalin
ecently, it has been denonst r at ed
is an hmsualelanocalnrpme@bmrbep@usamf és tlrghmlwalsg@w&auelaﬁxm igisoluble lipids and

bmcﬁx% aﬁqu@& issﬂg%tm%&g?&téoxjﬂ Btb}’eu X C?xb%lﬁ%glshﬂ aﬂ}grﬁy g Iaxtnpg éreglglwed inRedl, B.

(20@R |le<aﬂmmeBzeplr)es$cm Mﬁﬂ: éél-@é&)vﬁmgam kalfle panbertof hpdnghﬂlc compounds of

diff%%%t%%ng‘%:%gcﬁ%%sl sljl_ch éat?)gj_ligaigj‘ Gt‘y a&og?l& ngospbﬂ pigls, glycolipids and
choRetefl hie\éﬁﬂyoel@ioﬂdligaﬂdi bithis pﬁ:@élmeﬁméuﬂmg@ inofe4ss tyother lipocalins the

seeh G AP (i U BABER Eggie HaB ATt Bf B Rt earbén §u S5t for ally

ami¥& dnd ¥ty daldshﬁh&y @hﬂﬁid@:@l‘m &ﬂas ﬂnbét%uéﬁﬂg RSl 8ast Soluble lipids (Glasgow,
general .” Anti bodi es, ogl obulins, are a

B.J. mt@lrn(h%%r) Cetxarﬁw«aRe@)fl% ﬁﬁ% 382a@gsym0VppoKe¢trﬁé (1Y Bipghim. Biophys.
f needs for such proteins in conjunction
Actd Iﬂggﬁ rezg’g&r)])?tl on, binding and/or separation of
[i gands/tar get s, al nost exclusively inmunogl obulins
The\aﬂrr%e%s%gjg?l 018%11 fl,lﬁ‘lcgg% 8f g&ﬁ% ?%81 I(:[?(;Ogi:é étg as%fot ?ée@ﬁﬁllfélﬁ&%ht@ﬁ so farandis
stillexaam of tdierdvesy i Insear fiasd, iteiypeare t lfeaﬂbstllmpeldartt dor the integrity of the

T TR LT S —

Gas§R109 O Y aP (18190, R5p A VESWe viéefit Bigplald gatdorl Aetivivges in vitro that are
properties. The PCTppubllcatlon WD 99/ 16873 di scl oses

very prusgalasrongdipgealing) nagel Wi biten pisquptpin profeinases as well as non-specific

endgﬂldnﬁg@ﬁdtgﬁg (Hn g, Wi, Qﬁﬁ 8('19@7)%65‘!&1 YC%‘ni Q7mt8@t791<é41 YLISlfOV T.N.

acCl OSItIOﬂS I n he reglon of ourcﬁe tl
et al. ()09) Biglahah JaB47, @rlﬁédg)aaiea@ntb'hé héml@ﬁeﬁfdeme@twtqt B t@'aﬂlpocalm is

able tog)%vé]&vﬁlsl {#ﬁ;ogfog(h EBR gpcﬁcﬁg gqg gﬁ@ﬁ@lﬁﬁ%ﬂﬁhg ﬂ?ﬁcﬁéz\s}s that it might

funqaipinyge a;mys:lelogreqw«ndzm ve{sn'ps&mdmr@dtshaa/eagetrmﬁ patentally harmful lipophilic

to .0 ,69 and 4 to 129of

mdgﬂﬁeso Llef‘ﬁ“aﬁ’%Wd?trfé B?@ﬁé %I’B%é ?%ﬁé%) cae. The PCT

publ i cati on WD 00/ 75308 di scl oses nuteins of the

bi | i n-bi ndi ng pr ot whi ch speci fi caL bi nd . )
Promr@owhgémlﬁptlv&fyémdi heieorREROPH B REl DY pEpon-covalent interaction,
pIa}APBJuh‘éﬁtoleodg §ea\991t9%*{ Kl8R4RIG5Y; m\é@c%/ B18AthTykick & él€astifthe biological

mut el ns of theé human neut rophl gel ati nase- associ at ed
and|lif@smqlqewnagme@boﬁnt@@émﬂ@u ppunegenias are p promineryeample of this
clastg g)g %t:'éft%@sle R?ISQEJ t\f}é Frraﬂ{fgldfﬂeﬁgs foll 8&h éggﬁﬂlq 1@1‘:%1]1] Ridedon with recognition,

as folding st
binding ewd(bs sm:pmanoranf hgaad$/tamgetayabnmakrélsswdy ngmaindglebdints are currently

use%‘;lﬂ:grapglof tlto%1 %6% gro [%g 511%8/{/_1 %ﬁggﬁiﬁ%rfcp gﬂ;‘lﬂlﬂ%fg %éte?glstlcs for example
the ReHh& M RImained re@ncteSkespeaial fuised.2002) Bi ophys. Chem
96, 213- 228), such as the replacenent of additional

am no acid residues. However, for various applications

Rathér re&%'usi RkS8el %f%"lﬁfﬂc@ﬁlﬁ %%1; ﬁa\laaaé@om rs@bjéa&ﬁr r@488rch concerning
bi nd I Ng Slte per nmol ecul e avai’l le - either

profsisiasing dpfimtidiigapdblasingiroperties. @h@PﬁE@uéhcaé@mWOé’ﬁé}ﬁi%n discloses
L r
the EBE d(Sfesonc)aIl? th 1n§® Zen‘gpgbg‘ﬁldéégﬁESQ@gc%gﬂfgl 312/ Wi mutated amino
ac1d1pesxﬂ1mrpmmahe megmn ef thB fasr adptplecloops, Whiclk ere mﬁngcdllaéﬁle end of the
whi ch nay be attached to a given binding partner via
binding site |, whereas binding site Il is used for
screeni ng/ sel ecti on purposes or the Iike. One
possibility to achieve this goal is the use of fusion
proteins conprising two |ipocalin nmuteins of sanme or
di fferent binding specificity, which are coupledto
each otherby a peptlde Ilnker Such fu3|on pr ot ei ns,

o o o o o N RAENS SN A SN
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specifically conplenents the nol ecul ar properties of
hi stamne. A related protein termed SHBP, which is
wGaemseies by a rodent- and cattl e-feedi ng ti ckPCOEPINIO4/009447
both histam ne and serotonin at the two different
cylitalrivd] frpastlt emcBaergampassiiey the Binditg prcket; 20d ¥hichresgespond to those

ot bR T B s .50

69, 8@@@9%&101 1dits 1 29 fithetsilin-bittngprotet of Rierinbtassieac FhpBREEgublication

ot her |ipocalin ear s If caxio
woRoIR SoricesRaee Bebs b iaf PR Ry < pri il digoigenin
wheléaQQH@'Iﬁtemaﬁ&le et @Eh&ﬂﬂﬂs WOMOI%B‘MrﬂdW@ 031008471 relate to
are rather buried in the core of the b bai er%. otein D,

muteippeelr theo hymagt equtieahil | gakatngss-siteciajet nl 119%@59 daq apolipoprotein
' I 818 RS tiide NBRA ffinity) 8pecificity as well as

lespeé%%gtlﬁocﬁ&gf%gyﬁ%|lnlg$|g§vgt el nsl t hat‘z3 uses adl I%lfyerle?}(:tl ity

foldbrigrathibilitysif & bipocatid variars Veseusappioechies poesdifferesbmpemberg of the lipocalin

fomly Bkt Propdfo L GRAERA FoDEY BB BDLEARE T42%a 775, Seteuber, S,

and SRerra, V. €20020 Bidphy Chyin oo, allji-é@.&)asuoheis tliepoplatdnmentof addiféonal amino
haV|ng binding affinity to a given target. This object

acid 1gsigiESonpl i shed by a lipocalin nutein having the
features of the i ndependent clains as well as the

nmet hod for its generation., In one enbodi nent suc % bindi
Howv@ecfax s eBrI e SRS RO PGB P Rave tHote fan one binding

sﬂe&% )‘rﬁﬁ@u’l«ﬂ&va‘ﬂ%ﬁeea&tﬂek BRCAtAL BindehgSUEREOGIUE ah bﬂg@@éwd additional

eln the nutein conprises at | east two mut at ed

(pragein)rbindoigdsitee of tiue slifierentngn giragirsh bidpgs $ifgso Fof gxqmple, it could be
con%létel% s lélpc}g%f\l( gﬁvt&@ fsta(ﬂggt@f‘& fuh?er &8 REPHiEIE Braly BRRftached to a

arran at the end of the
givdir lbladirnglpaﬁthdsmn bm(elutghsae Ij whérozsdtind ng pp@},h i aisqdgfor pareening/selection

pu1$c?%gé§l{hp hkg%q?cﬁ?ﬁflglé‘ tna%lélg {}Eﬁ{é %ffeﬂéilésoff ?\%sgr&yt fileins comprising

twol BREENERuRAERI 0gie Wcﬁﬂﬂefewmmm gﬁpeciﬁcngc\ahnch are&mdpled to each other by
wherein the nutein binds a

a pepiide Hnkgs) euchiusion [)r)?telqsnalﬁrbg ep fhl&c%{ngste 1 @%d?sgpg%d in tv‘(]o 09/16873 and

alsc?ﬁ)bgaﬂgﬁmer isS Hasker2n theoli BN 38De1336VISAL Ofos example.
t am no ‘acids in the three | oops at the closed end

of the |nternal ligand binding site of a tear

Re%eggg Cli%igp af [st%nt]ﬁ?: N’rﬁl@r%”pﬁ?tbm@ eptvk deent [&hﬁﬂe@fln t ﬂﬂ& saliva of

can be nmutated in or
Rhiplephaiut mmzzdicumtmm rﬁEaetshratGQ nﬂala(bQWéMqla%lé@ Qﬂ ﬁ71) These

proge?rflslejsrgénﬁ%gq? ge;,taﬁlfél&;s a Itlt&é/ WourgHJsﬁL;eb%Lqurﬁ&Ylﬁg ! g&gﬁlﬁé L@&hﬁ@é fd the ligand in

ordaiiol Japgiesd inkiemlpiandh dgripg blped téceling. The srystasisudtinatof these histamine-
t hese nuteins

bindEgPrteing hasdpv%aiqng ag}pﬁaglﬁbfowrbqvgfwézoWapHn%twoQbmamg sites for histamine

ath Gitifd, Thi YitadSodd & valid@ss aafpitdleipabaiinebinding site, are
ha&ﬁﬁ@?%ﬁ%%b@b é%ﬁﬁe& Amtle%Il%s(r) €|I §€|n ﬁﬁteln

ortharioohlnragadgnd oe HEOMIED BEBUE 6 WBRSERS P f;roea?mﬁl surface that
spelgl%'gaily cgrﬂﬁllgm%ﬁts%leerﬁ&'eédlﬂgirgﬂdrﬁ& @k fhiRe OA rdPht8l p®tein termed SHBP,

cae acid positions in the four

whivhis sedmetbdabps rquesi- tanabcmde-zﬁﬁedtﬂgetlc(kpblﬁd%h@h@m@ﬂ@e [Angysgeronin at the
| site re nut at e oh.

o AT G B ST iy, SO D EREOIoL BUASR, 1896 et

af N Dkt edtellis bedpemticular tb tedengd axjoafthe [Brbauelelcathng to dlstortlons inthe
deS|gnated Ant i1 cal i ns(

praTp SR 1 CORPAIeAN AR DG U S oL S it e BT Ry pipding site cannot
a pol ypeptide of tear lipocalin or a honologue
thereof, wherein the nmutein conprises at |east two
nmut at ed ami no acid residues at any sequence position
in the four peptide |oops AB, CD, EF, andCGH (cf.
Fi g. 2) enconpassing the natural |ipocalin binding
pocket, wherein said tear |ipocalin or honol ogue
t hereof has at |east 60% sequence honol ogy wi th human
tear Ilpocalln and mhereln the nuteln blnds a glven

T o o e N
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wherein the mutein conprises at |east two nutated
am no acid residues at any sequence position in the
wo ows/opepd | de | oops AB, CD, EF, and GH enconpaBGI/RBR0Ds1a09447
natural |ipocalin binding pocket, wherein said tear
be ppgiBecatd it a9y ghesrdipogalin. Dhélneeccthelﬂasd,aamdeemsmmm@osnes are rather buried
cali .
R R P e b Red BE A i BRGR Wl Bt tigand size,
wi th detectable afflnlty Thus, the invention also
ic lipocali

T R B aleP fon S nhialon SRR e LBhses effersnsbinding stes

andz!omaltelmgatﬁfletlfmcﬂﬁﬂschﬁ‘dlﬁs Diimglyter §Rashdontey hh@d mo¥o %S For practical
akzgands Such a bispecific nolecule can be consi dered
TeaIFHP8- f unctional |y equival ent to a bispecific antibody
nmol ecul e such as a bispecific diabody. However,
conpared to a bispecific diabody (or antibody fragrrent
Actfdyigherhls)an ebipe ofdle é1vaaEoDio Bioyjsecalfermative pipoadlimmuteins having
bmay{oedfﬁ ds(t%ni 19@4ta?§ér)) has the advantage that it is
coffposed onl one pol ypeptide chain whereas a
di abody consi sts of two pol ypeptide chains that are

- GO oci.ated with each qther. A ) .

T BN A SRR AP PR Rl Helin BRYBe RislPRings ot g independent claims
as \welhald mgnpntmcbfomstslgm)euh&)nused as an adapter nol ecul e.

For exanpl e, when having binding affinity to two

di fferent receptors, sucha bispecific |ipocalin
In m:ﬂ enbbdEnRANsWhOS Sipbdalik hitemeis LmARLP S v 6

[:h a |lipocalin mljt ein (Anti gal in(r)). %u i l)ﬁa‘beS/pQ{;tlde of tear

hp%é} 1B P2 hwa%lpé%t ersef, tihersin e myitein C@WéS%lahl%ﬂéWamutated amino acid
res@ﬁ@épzit%%g sERReARd 96s1t'§dﬁc1 tﬁéNttgﬁmg’Qg%gl gk §t96t!§ﬁ'9 th@%hrF &Beptide loops

Apo 1 receptor) the sec
BCpPKgandFG (efeFig. gma@ged atabeprtdof, thwsnban eh m uebum émtsm docared opposite

to tﬂ%ﬁatﬁﬁa&rﬁp 1|n blr%lﬁ]gg%&ef; gvhg %?J]?aﬁd rﬁljaf HeCI Zlf] S ko guxinl ghe, 81exeof has at

leaaﬁﬁO%fmq@%E hamobignyszetfr lemet toar 1jpodali) and eberth ©eutein binds a given
C target antigen, which can effectively
tarq%ygugggtaeﬁggfepagfgl%f the cells (cf. Jung, G et al.
(2001) Cancer Res. 61, 1846-1848). However such a
peci fi.c mutei so have onl¥ binding affinity

In Rg? T frel o BRPE P iserbodietit & RGP IHeAdhRs Giae inversethat amino

acid¥ih e ihdde BbPY AARe EREeHENOS thb ?ﬂtcfﬁﬁ?h% dbcﬁncﬁh Wiy of a tear lipocalin
rel eased into the bl ood stream rm " nmutagenesi

and/oy thpsdermainglipgpdasistabefithe teer lepogalin fpérit’lgl l)oaan dbmmmtattsd in order to
obt&h ﬁBé}&‘Pﬁ?ﬂuéMQ bhat BRk aldiena prﬁﬁ det géle athmty Thus, the invention

occlUrring at a given sequen & pOSI
provldmlrwcmra&}erdwcdnssbéhpwahn lrrtund:mdwhkz aﬂﬁbdd@raﬂie biritng properties. This
hat not esent at .this specif
meBERPRRS Puleieeh Be B PR SRS uPkrondhe srpBtionef now binding proeins
witls acpﬁedme&rmﬂ'df&sﬂeeffmw My ttheg eRES b theadiode |rﬁ’é‘r1ti‘d>@l§d5 sbRflled Anticalins®

. ditional ) nodification of the |ength of sequen
(hpé‘@gﬁé‘?ﬂt‘%‘nﬁ i 2zt fgiveddromy demreiems of %@H@Oé%hm@rrélmmm@ﬁ the bilin-

b1ncﬁﬁdr foteih WISRikhis bRasWeckiif WHIG S5 e Bﬁﬁoﬁs MEAL FQR peptide loops
for exanple, one amno aci g osen sequeﬁ)g
pOS@@wd plohe ioser ensl aic e ligpndbinging: site emct mubeted. Fantiismeason, these new
: rti am.n
ipo PGS o R th Rl AL Ala R RGO P Fairboatin muteing
designgje AnjicdinsPhe wild type protein. Such an insertion
of deletion may be infroduced idependently from each
other in any of the peptide segnents that can be
subjected to nmutagenesis in the invention. In one
exenpl ary enbodi nent of the invention, an insertion of
several nutations is introduced in the |oop AB of the
selected lipocalin scaffold (cf. Exanples 2 and 28,
respectively). The term "random nut agenesi s" neans
that no predeterm ned single anino acid (nutation) is
present at a certain sequence position but that at
Ieast tmo an1no aci ds can be |ncorporated |nto a

o o o - e . o o s
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Phe, Trp, Tyr, Val from being incorporated into the
sel ected positionof the polypeptide sequence; use of

wo b@spoodsn NVS (wherein M = adeni ne or cytosi NB)T/EPII04/009447
exanpl e, restricts the nunber of possible am no acids

In arlothedtmaodigdent haxitsiagt erdevandsn ts alvo amnien ddriivex éloucegolypeptide of

.he am no_aci ds u, Met, Phe, Tr .
ar G A BLPROOEE U6 STBE B eh CBr O g Gy e o mbtuted amino
acid Péasddeb 8hny ls€queRtSpdsasdda s thel fhuil geptidd RAps AR, COQBFNSnd GH (cf. Fig. 2)

ot her am no acjds (than the regular 20 naturally
encoFEETNG Hi r&ﬁslﬁlollwahg PingiifeghpQekel &f@%%%aé??ﬁ hpocalin or homologue
therdd¥ 'il'é@ét)féisf‘ﬁ)% @&@h@@h&ﬁolbmf@itﬁ BuALE ak NhScatinnid Vehéiem the mutein

acid a mutein. It 1s alSo possible, as descri bed
bmdv\arggven |tar; gete\mtla{:leteqtgmg Bifindi Asewdingly, thiy gmbodimest y@ﬁ les for a new
, s, b o
ettt o BT Ve a i RO g spdo{ids e inding i
of the éipocuting ezh lzesmstiacgd fomic generationrod binding molseules agaimest a desired target.
unusual am no acids, for exanple o-nethyl-L-tyrosine

or p-am nophenyl al anine. The term "tear |ipocalin" as
In yét%ﬂdthbﬁérﬁbcmulnsmrtﬁé ilvientire@tatesttb @ puteiardetiead froimpopalpaptide of tear

SS- PROT Dat a Bank Accessi on Nunber MB0424) but is
11poqa,lfpé>haé\9rr{0é,oguﬁ(§lpqﬁ%na| | pol ypepti des having the

ST Ryhetettd %%lrﬂutﬁﬁ@%ﬁfp%@éjs at 1RQGHoirhuthiel dmiso ¥eed lesﬂ:ﬁleﬁat any sequence
sequence honol ogy or a sequence identity with resp

positien infike Mrtpmeinalapeios aefidp ducapeptifeldonrkl, PEarnd ¥ @eangH at theend
of th% B %rél @fﬁ? druRQRAe 1d {b%atteﬁ B%%ﬁt@@&ﬂe'nﬁﬂr&l1ﬁao'c§hr¥‘§1%ng'bocket
ar nmeani ng , e.g.,

( 19\91696,111 Smpma@mtoonmS@rat teasttthve muytpt]ed amino acid residues at any sequence
oo E LT b B 5 PO S e gt ool
bindifgdgockét, a Cyl i ndrl cally cl osed b-sheet of eight

ant i paral I, nds, wherein the en d .o he -

PartBieit S e PTG ox BB TP e b ! R0 &5qugnsg homolog
w1thﬁﬁinﬁdﬂt§ﬁli&8ﬂﬁf aﬁ@ that the binding pocket is forned

(see also Fig . . The definition of tg Fe%g@g | oops

as Whsesdn the mﬁ@n@@éseaﬁﬁeﬂﬁw@r&we@ﬁaw Wit8 slefed figitnce

with the regular neaning of the termlipocalin fold

and is as follows and also illustrated in Fig. 2: The
Thu@em ingtentiagogisq preyitenfor thfitsb Amme @trsondieeris- linacalie smtean thcahrl@)

r I s}

thatgb Logtﬁﬁ Jtse %hdefccg)osﬁtﬁ}cg}ﬁggi?eggén gg\eeel%%ndﬁx %P&gm}} i%g Ft)\JwSégﬁlen ligands.
Suclc ansigetHict inelebulet caantts cdnsaiecedRo bdwénpapnal‘t}eemomier@-uo a bispecific

co tsthebsrand n the peptide,lLoop. B .. .
ant B F QT eSS SHiPaHHS HaDa e " Ao oT BB S BisREifadiabody or
antibdey ?Aefnﬁﬂﬁﬁam@ra@)’l ¢hiEnevaoMs¢ bvibeificlpocalim atiteind Gentiealins®) has

stran F and G As_can he seen from Fi 2 the
the gsyantage theit iy ePrenesed P%Y(OE ang H%lmepéﬁdﬁ&hﬂg “é}i‘el“éasd‘félg??@y consists of
' fiPhRoGial 9diH Heh eprR end)
two%@@g@s&%a&wa@Qreﬁﬁltéﬁgggﬁégﬁe%? ?dr?venﬁl on, the | oops
BC, DE and FG can be used together with the N-t erm nal
A b{g 9011][10 dpc?ctaﬁﬁ tﬁé\ﬁg Bgosffe \8 c?zsg (())E gm@ r%gélﬁ&llr?s' r%ﬁy WOLEH dsSin adapter
molétmko Fdagxampid, wheh hevmg) bmeh,n gtalffau tyeptwd tidtaretirgoptals, sich a blSpClelC

ol Paus ek RbalmD BB S8ERrs oL SRl BRI 4 BLatn mutei
(Anﬁ&alm) AU lReaGHeBRewheRBl tﬁ@ﬂrs@bm&ﬁx@uﬁﬂbmdk dﬁ(mtapbyto@efreceptor such

nore than about 60% The term" honol og %
35 IR a1oR KA 08 il Orfual 6L AP S ahoF SRR il ligoan bind 0. cel
suerrfE B! dRichs @@rkss@@ oﬁ‘fﬂens‘arr@“c'eﬂsBMﬁirﬁrbf%ﬁ& £ 888EH8E mutein in a

to be“cohservatiVe substitutions (for exanpl e,

exchange of a glutamate residue by a aspartate

resi due) at equivalent positions in the |inear am no

aci d sequence of two proteims that are conpared with

each other. The term "sequence identity" or "identity"

as used in the present invention neans the percentage

of pal r- WI se | dent| cal resi dues - foI | owi ng horml ogy

Y o o o - Y I o a1
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acids selected by the programfor the alignnent. It is
noted in this connection that this total nunber of

W@ 2008012686 anmi no aci ds can differ from the | enge¢ir/BP2ondienos47
tear lipocalin (176 am no acids including the

bicgnbp epinngdeinapsesuit insneteancross-litkand of thevTIng> apooge eseptor and the

f [ aqteins .are Von Ebners gland.proteipn 1
seecit RIS Co R Bl P SRR e Bl el of the cens
(cf. Ba@;lmeca?szioon) dSkzvgdaeRgs. MOM)IMS}).H%VM w@IhCEbispecific mutein may
ono of. .ca. .70% (125 positiveg/ 178 positions
150 A I G A G TR et e Em Mg TBgss sy 25 a molecular
storfife0foe Blugt it 8RN Bk Riokdy tleasB@fitd tie@Iooddtaipt taken
into account: 112 positives/ 160, resulting also in an
honol ogy of ca. 70%, Von Ebners gland protein 2
& ;yeg A j ; > : .
g L R o8B el el re chosen sueh
that Wesrashin g yeidnagallyroepsuiing 2t p gisien ssavenaen®sitinel af dhalgpacalin used can be
: en . [ J . . . .
sob BBy e S R R Pl 1R PR R PRl respective
natudd tpetypepiidt stqudnee.dlhs deras mutdgdnesidatso Biahetes tigl(additional) modification

o B 2 e SRR B S S 0T B o
withi@ tAelsegpe od theahedition 404, fdk ap@td, bhe/28ihd 46idRO6 LHdseR Sequence position
. including the propeptide; when the residues |aong . .
is re@la(gﬁigy iachbretch i thtes ix'ﬁgiOngﬂlﬁ@gﬁq cAding E%Egl Wé@ttlpgpéﬁwo amino acid
residiu¥s QoRpaRH b %hehé%ﬁ%?'(&b‘f@s’%é@%g seé&éﬁ’t}) lof Bk wild &be protein. Such an
~ homol ogy of ca. 73%, or the Major allergen Can f )
insegtaacefr . gtiosf mgp §e (imredured gﬂ@ggiep@m‘frqmﬁgc ather in any of the peptide
o563 A0 AIHEL S RTINS SFoARBINy Bhbodimancor
the posntiony @s/idEGion clasev@dYoriutations gg/intmbecedt inghp lagpeABI ofethe selected

vty Bk e S RN oBT. SR Al Sis” means

that ho peddeguginetl sinlgks dngiao atidgeaalion) is presbit alaicenaid séquete position but
h anﬁ species, i.e. froguprokq&xoth as Il as from . .
that G iRl 5o G, arifs AT OF ANGALRRGR BRICASSIGEIFe SEAURaRT SRtion during
muth§fesit hitslukAhini@omibagye can be derived from
invertebrates as well as vertebrates such as mammal s
(e.g., human, nonkey, dog, rat or nouse) or birds or
. ' I - I ' Welach hedrbR98AL | -
Such SRberlrial lBpdSf: Sl ] Slathelt, L&' achR0U b Hicarp@Rhf; bllons with 2
degdriceaterprsa conipesorentea poddatido neidgnsasiing the respagtive lipocalin employed.
For %gﬁ%@%‘ hdd ?Cfatﬂe% AR RO G NN L‘Dt‘?ﬁr&%*}% %&e%?n%jalgbynim bP cytosine or
e hel p of published sequénce alignments or
thyraine gk ergyutusineret thgasnesSi=cduenine oavgddiad)latlotve indoeparktidd @fchil 20 amino
cartisan. A sequence alignnment can, for exanpl .
acicf s et S0 SEKHT e RS igasps Ui ook VS it the murmber
of pésl%ﬁﬂ':?in%vipobb‘iéd‘eﬁnﬁﬁ aBidtd BI)6khc@lt L BRtthSataIMoasids s OME Leu, Met,
in FLg. of Redl, B. (2000) Biochim &_ophﬁs. Acta .
Phe,jlrggTyrp ¥ alfpopg beipg incpeporse@ipiafheiaiectesinasition plibe pplypemtide sequence;
. : ai h s ‘
s B B oA 18" PG Bt umber of
posssiggamiromcplssd 11 etvssetdeted sequentopdsétisusijoedt exdludes the amino acids Arg,
age 1S4 I nt, i.nvent | 0 f oo
CysgyhaHE IR Msh B o e AR Y e P s A r TR RS Lbosiion 1
this rgeR itiisnoted tnaawions freotied amapyactiiithah siee gelap2 Oy#drally occurring
for this purpose. The hono] ogue of tear |lipocalin can . .
amit i ey S B Y B PTG SR A1 ORGP a el acidofa
mut¥i Bhs akb HRsakle dasSedastibdduby Wl € et AL (0] & icdike 292, 498-500, or
posi tions other than the positions selectedin the
present invention. For exanple, such a nutein canbe a
proteinin which positions at the sol vent exposed
surface of the b-barrel are nutated conpared to the
wild type sequence of the tear lipocalin in order to
increase the solubility or the stability of the
protein. In general, the term”tear |ipocalin”

o o L . o o o o - o o o
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segnents corresponding to the sequence positions 7-14,
41-49, 69-77, and 87-98 of the linear polypeptide
wae@semess of human tear |ipocalin. The positi oPGI/EPDA4/009447
are part of the N-term nal peptide stretch, the
Waig 3. lan@8shldz; B G, @I(E)Zit Qhpii Gedmi 1y 1tTig tcB.mbOQ.ﬂflciah'Q:odons such as UAG
positions 60- 77 sed in the DE I and .
whi, ae; §sy 83?9@%2 ?}2:594%‘%&1 Prflet fRoingest p&s‘g umnﬁla Blo acids, for
exaSPRCd Eieﬂaﬁ@@r@dsﬁ@ﬁ%—@ﬁmbﬁ@&@ldmﬁ@ ns the nutations
are introducéd at those sequence positions, which
correspond to the positions 8, , 10, 11, 12, 13, 43,
Thetdm 4ar hg) 1 as o hIZ Rin i8fot ARedt i AA e AR\ S WISS-PROT

tear y, such a nmutelin conprises
DatarBank leneesmm Pﬁsnﬂ@ex MOM24] Buigs intbided 70 gfcludeealbpajypaptides having the
|
stru tﬁu alb' L%e(ﬂfpocgl itolpc? dé][jéosrll%e e ng% @éméfégy ?IP % gegglrgtﬁlcr?qaemlty with
respRuitteittre mno aeld sgyuence dfehd mnmmtteﬁmpocnimofae]saMf)ﬁt ﬂ‘hmmm lipocalin

fmdg‘é pt ‘F%‘é‘ 1@53@9&%@&1‘})&; %stslgsgﬂgee Jue n@eg,o > Iliggq E@Rgg Supra to describe the

typ@&lsthidectﬂﬁle@s‘}o&@ ,11p5é’aii§165t1uZQn§Gvatha@@bni&ﬁmlloﬁalw c&ﬁ@rved B-barrel as a
| i near  pol ypept i de, sequence of human tear |ip

centrplanifgnade 9ha clindgically dogsdipiesicd ejght FRuRHel: Saa'bds herein the open
endRIShe b2RS RS B@@xaﬂﬁsem@ QIRAAEEY Four h@o;g[?nl aoﬁrﬂrwﬁs@ ?nanner so that the

positions 69-77 are conprised 1 n the 'EF | oop and
mn@ogpodohofQ@@ﬂﬂ@@3dﬂeFﬁbﬁbr|sed in the GH | oop. In one

enmbodi nent of the invention, an insertion of 1 to 6

am no acid residues, preferably of 2 to 4 amno acid
Therdefinitionsf thepeptide lodpscadisediinohd presepejpentnde glve it adeatdance with the

f d he t
read S mRREE Bobe L on IR AT RE SR il DaSs o SRS Rk die. 2: The
pephﬂ@l@bpt(ségrln@m)l A@cdnﬂé&ty’dﬁ(ﬂ} ﬁﬁan&sg& aﬁ«stlotf :hr?mylmdridah%r tlokel B-sheet, the
pep e [opp IR GO SR S BHGD. BB SPEdriGoB R rinasss fp P-strands B

anleu m%rb Eﬁ‘@é lobp BEL&InNBets ﬁk%‘@ﬁ‘étﬁlhds GtanﬁH @H&pélpﬂaé ﬁ“fépm&dhnects the B-
hat 't he i ntroduction of stretch of east

t wo
straadﬁ Rend & & lper BEopaests ﬁe Bseeprand anddi and thedeep 5O ¢qmaects the B-
strapéisr'ld 'aH@ & 'Aseéml‘bgesgerh g’bﬁ: Igiggzrﬂﬁ’é cho'pg Be‘t]ﬁ Oeik BRq SRIFG the known
nprising residues 24-2 ut can be i'ncl’uded in any
bm@eg st thmlnpqcahmse(whngl was thérefokoealiet itorppeh code besretah @s found in the
t wo. bindi n It
present i nHan ﬁgsl sﬁ%é,g?ﬁe gd%‘g{ &Jrnlrbsee@g(rgm gg f{n]-:g I\AXth t@ 'N‘J e‘f‘ﬂnfhal peptide
stretchQo GorniEezond bindimgSsbigwaiices po@:tdd: aviise oloseﬂlwdméma ﬁi}barrel
segnments corresponding to the sequence positions 7-14,
41-49, 69-77, and 87-97 of the linear polypeptide

In 2S8EHANRE iR thOHPRR, the Ml 1teR%IPbENin2 Mk @dd istrh @Bl homologues, already
nutations at any two or nore of the sequence positions

identiiedips ypidp be oela%igﬁew%heé 8PGCEes A e £ 2H acidiggHenee homology

or s?{ﬂﬁa’n&é Rféﬁ 156t %I@OI’C A2neBout’5hoB 4Theat&% ]{%n(;lo%' ofs JSQ@ herein in its usual
near po ypeptide sequence of human tear 1ipocalin.

medning mdinckidperientical aminmpacds ashm:ll 1ah eminmaydds whichipse regarded to be

contarapanaerbARRR L PAATR AR Ee B Bl 13Ee b apprat residuo
at ey @ivalead pd)éﬁldni i théBnéwe ammmgaccrf seijhenceef twspmnaind thatr are compared with

| oop) . I 5, not necessary .t tate f our
cact GHRbTE T POEEHOASDT) CHio HBPIEhE L TG Pt B on means the
perée%faaé)@'ﬁ'@ﬂr@véé‘lc@nﬁ&m cidiRE - FAIIAELE BSMBlogBlilighinehSofal $Quence of a

possi b to introduce nutations onIy in one, two or
polypepdde gegﬁews@temveea@mwmﬂﬁépwnﬁ MUEH G-t Fegpect to the number of

ectable affinity to a

mmg&%@ﬁ@@§?§%§¥&$merE@%F%ﬁmﬁﬁ%lS possi bl e to subject,

for exanple only two or three segnents at the closed

end of the b-barrel to nutagenesis if a binding

nol ecule with only one engiheered binding site is

wanted. If this nolecule is then wanted to have

binding affinity towards a second target, sequence

p03|t|ons in any of the four Ioops of the second

s a o T 1 o o L T o
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Har bor Laboratory Press, Cold Spring Harbor, NY).
Possi bl e alterations of the am no aci d sequence are
w0 p®ent1926ms or del etions as well as am no aci dPCT/EP2004/009447
substitutiogns. Such substitutions may be conservative,
The perceniage ff (F8QUcAre hemelogy or| s§quenek ddendityvig Hetarmined herein using the
praZb8ABIA $ 7P Sielli bR b8 1005 ‘”(‘Rbgerﬁl%ae §O(?.2E>E?ngt czluf)S E. et al. (1997)

conservatiVve substitutions are acenen
Nughdcids Rgear2S, 338%-Bd2). o Hempaiasytage oﬂbemolbgy & Baeden the ahcrnment of the

entﬁg gﬂﬁrgpﬁl@edsegpéﬁc%n!‘grﬂgt}%éz}?:ﬁg)t%‘g@(lﬁ ,c,: cg}? | gﬁtg r‘]ﬂ ln é:uﬁg{/zﬁue set to 107)

mclqﬂ:mgwél,e pﬁ@papﬂdb seienes, mﬁug:tlmemun{mttbmﬂrpoﬁﬂm @ ftference in a pairwise

val | ne; al ani ne, tyrosi
COIPP%PBpRA% Ca@%&@{iﬁé% Rareniagset um e of é&?swg%. emofegous amino
acidly) indidate® a9 1@Bul6 RNBE BYASTPEhragiaf! dltp@Bvile by'ied@BalRumber of amino
%e %ngence Such nodi fjcafions of the am no acid
aci a‘g%fi’i Y R prgeram fidhealighineielids natedfin ¢hin gpencghipmshat this total
nurAbedrbe @éléétédi 91‘91%10' i %Qr?&ffe?fxéinrfﬂé 1e§1§th§df%ecljegﬂ p[ﬂ)gal?r{ %lt7@ @mino acids
mut at ed |ipocalin gene or Its I ncor t ng
meJidMg@rcmepeee)fa@rt g egenan rherfeé‘owmgt i on enzymes. In
addition, these nutations can also be incorporated to

further inprove the affinity of a liocalin nutein for
Exanpleveinhanzelggtes podteinExaifindSonkn-gléndyprdtedd) of Racudn@rvegicus (VEGP

oSS0 o L BRSNS B 3 gy e

70% h@R5 cpositiaistind pccsltﬁmquaamamgomet propepidle; Witbn Iheald RBSidues long
e |linear peptjde sequence of human tear

I
PIOP?%@%&F?WIH% hBPHBYSS, aiPHAKDHBIOAEFPUBE Ll Appared§0irsulting also
in a‘ﬂrﬂéﬁ{olé g%r sRAVEhE %ﬁlt}%n@rs%?ﬁ{d%g)@fd %Bf ﬁ%tz%fnotrpe%zcri?:s‘ (9B protein 2;

to inprove folding stab

SW%%@&QT PatadpankA¢eesiereNughers @’éﬂ%ﬂf} w@n@mqu fomology of ca. 71%
(127 ESﬁﬁﬁ%V V78 1%51@%1112 g@gﬁ'{l}rﬂe gtl{ﬁy tvﬁl'e O&Sﬁggg%ésrfifrg%éx oPEbtiAES are not taken

e to bin targ e
intopgccpwitt 14 positives/ 160, the hamblcrglytly determsinedhto lod alpm ed.etigh), Von Ebners

o phBE 05, o U TS AL YR EB A BBt e

P53§ﬂlﬁi) with raeifeqnmcemoﬁﬁdx@ydﬁrajboum t(a3Ic QQSIﬁﬁdaﬂqﬁqidsMons including the
E%lderrg &1‘3 WD‘? in rruteg whi.ch bind the

Prog@litPephehing df Giidues lone PRty entaping dQs positixes|' gag not taken into

accOamty Eﬁﬁﬂﬁdiv@g 15® r@suﬂln%ﬁﬁ Gh ﬂbin@[b ek 37'3%)0& thB Major allergen Can fl

npl ex of 1 bi ndi n nity of ‘a nutein
Pfe%“ﬁ'@ldéfsﬁi?ge&ATeTarlgeSWé%ﬁwPBQTnga@qu Byecession Nimbers @18873) with a
seqt’i@ﬁEQ ‘Hgﬁloﬁié‘ilrbf%ﬁ 'M% o188 ‘g@ﬁﬁ%sﬂﬁl Cﬂsit{aﬂ cﬁol%?c}sftlvgg 136,= ca. 70%

or surface plasnon resonan
hongql@g){ sidep éheszﬁ@pe@hdws withd positives amteixcndéd a&’i@@mﬂmﬂtwﬂnthe program

BL&?’E‘%‘ al @gpl%n%d ﬁpjoqjeésgl?]cgg o%xfu%{]ur{h,gut | oc{ll%g%se of hl-beh eérnléqchwb{;ep be derived
fromfantyf@ehmﬁ figw. fsgm tpeokaeyatic &LveﬂtaSOﬁﬂomrKixkefy’th I’UFE:ﬁﬁsrhé; In case of

rf.or ned er condit al |
cul 5 BresisB. 11 00E RROICIAEHE oA P i iare RO Avegebrates as wall a
vert€bvateh 3dh & m@hmaRask., himah bRyl @) @4t JAANRNEY or biRE or reptiles.

washi ng and el ution steps can bé earned out under
varying stringency. A selection wth respect to the
In ckdeneprioteif BeleaGal a3 lip6alinSs RQRISH BhepRFenlJenti&®lthe definition of the
nple, the selection can be_perfornmed under
mUEGA AR AP QUCBSRROSIHIRNE Bl VPR {5 oaE ba?ﬂaése cabhassigaer ofthe erer lipocalin with the
held Wﬁgflsﬂ%%QqJEHE@élﬁ%n{ehétor%ﬁ%’ﬂh%tfc‘h‘amo% whi 'a?é é\&ﬂaglé %%he skilled

target, or in other wor ow rate.

artigappdy @equencaﬁhgemntﬁantﬂqeexampémbb ofrTigd pute emplauheﬁ mWO 99/16873 (cf.

conplex formation with a given target. The target my

be a non-natural target/ligand. The target (Iigand)

may be any chem cal conpound in free or conjugated

formwhich exhibits features of an i mmunol ogi ca

hapt en, a hornone such as steroid hornonesor any

bi opol yner or fragnent thereof, for exanple, a protein

or proteln donaln a peptide ~an ollgodeoxynucleotlde
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al so possible to obtain nuteins of tear |ipocalin by
means of nutagenesi s whi ch show specific binding
w@bdosnoivye t o | i gands of | ower) nol ecul ar wei ghCT/BP2ON4/009447
as biotin, fluoresceinor digoxigenin. Atear |lipocalin
Fig. mJtheldiln)ofushlgean pwlﬂmhedo mhgnmnnc ahctkyaseshes@@ msFigodorfeRed, B. (2000)

Bio ZIElgt lgP{l WH%!S 1}418%}@[[1(5% Spon aneengud?llaf st@f&t&@\ﬁ?ﬂ{e l¥focalins are

avax@bl&ﬁﬁﬂurﬁpsup%lﬂdﬁﬂwﬁh chihelsoide wéd |fcb1ptxhe aietemmmmtlen 03 those sequence
that form stable nononers is usua preferre

positines STAIe P REcEIRATI RGRORETRES OF P Rocht Ghvegiiafiis methods of
stm%tﬁ s‘?g such BQEﬁﬁltidﬂnéﬂéto%hlﬂﬁcleBl&haér@ﬁme‘éblfdﬂbespectmscopy can also be
rs or nultimers can even be preferred here
emmywdéoshhmmslf?l mers can provide for a (further)
increased affinity and/or avidity to a given target.
Furthernore, oligoneric forms f the lipocalin nutein
Then‘ﬂ»ynd’n@gue qfrtedrdrp@edlrsmnmhdm # mufefie prateip of deas lipocalin itself, in which

o B 5504 R b A i P i e prsen

invenB¥ R8I Hdr @ﬁarhple?du‘éﬁ a (fhdttﬁﬂ tﬁfbetz(plbﬂepnuad/hlch mwtmnssat thaiselkent exposed
are conjugated to a | abel on1the
surfaggnaf @?b Tﬁf arg @Vﬁ@d IC%IB?@S tQ |V61g£ ype ¢ sequ eBeef §P fRe tear lipocalin in

ord%iqg ‘?rfc?@as!e aledotubifity bR HRSEDMty lod iR Frotedhr omogeni ¢
abel s, [um nescent | abels, haptens, digoxigenin,

biotin, metal conpl exes, netals and col | oi dal gold

In gﬁgglam‘{{ng 'téhfﬂﬁ&faillp%‘ealw 1?161%&’3991 ﬁ%t&ﬁs ftht GaGRAIsequence homology or

erm "organi c nol ecul e as_used herei

sequemet efeatityyofdeoretien 6k, aeﬁva&ﬁli"/e 851, QOtH, eEBrferin Klatipnde ¢ p the human tear

S SR ED sl sationas o

wei ght in the range betmeen 100 and 2000 Dal t on,
pr ef er abl y |on

In gzie Hl rrﬁglegfbogm o{" %ﬁ 1a\éeﬁl gl e o lirlé ¥s 'dﬁgfo f#l H%ei?ﬂ? derived from
hurh@P@hr Ilf&:ahhpﬁf?&hbrnpﬁf&i%ﬂ lérrWoﬂhmﬁms/ tt&mnnmpr isategived from the VEGP
chem cal substance or enzrme wWhich directly or

projeirdi VR prafeig@n LA borfldel BEYSBI e cormpound or si gnal
in a chemcal, physical or enzymatic reaction. An

exanpl e for a physical reaction is the en ssion h
Irtd iodiegsenuigheglored cr a6 ihadh Tebis 1o LB EAF QAT o the invention

typﬁﬁggéﬁgllpgg& H}El atdné al ﬁ@h%Bf Yford 3Pehe seﬁu@@ée‘ ﬁ&ltmns m the peptide

orser ad er oxl dase or al actosi d
segﬁfeﬁts&)ﬁ&ﬂ&‘@ﬂ)ceﬁlutg togha uneﬂlcal;@lsglom7d|4 4549) 89[@7{%1 87- 98 of the linear

fornmgti on of chrono :
oyt oS5 L EEP B0 5L 188 BUASHEY Iy o o th N
pe;fti%ié%ﬁr@@cgt ﬂ%sﬁoﬁ&gisml—li&hm ¢tﬁ1€gﬂ13\ﬁd tif theh@Cls lcg)@r thﬁop@lltyons 60-77 are
in the art of ipmun can_.al s
compisedonHigaEienp g TRBHRTIA R PHEDPRIBAR: FC T
i nvention. The nmuteins of the invention may al so be

conjugated with any suitable therapeutically actiyv
In mgerspecific gmbotisnentthef thesegeiteids thelmytatonsgre ut li?a %qjleqi{fgase sequence

postlté?rbseg'}uﬁ:ﬁ% ggécp mﬂd tﬁéﬁ(?su%ns?rgém of, 15013, h@etsw’v &0l 94,75,90,92,

t’'undbr ‘cel I'S wi t hout
94 aintl9q tof n@mtaﬂmasugscroahmndﬁsugu)n ouahed mutel comESaHHLEASIGRS at 5-10 or 12-16

her apeutical.ly active agents include
or ?l§i7 B%H‘GISF ce pasii %/T?; smal | organi c nol ecul es, and
t herapeutic peptides (such as peptides acting as

a onlsts/antagonlsts of urface receptor or . .. .
In e RIS i TRS cad B Btedh TR A FHacted o T Bgenesis a lipocalin

miti¥ SRSl Uohe Hﬂeﬂ%ﬁ €0 Pﬁselslrﬁtﬂﬁt@d)r!srhtmmty&m_sor&ﬁotefﬁ the sequence

I'nvention“may, however, so be conjugated with

therapeutlcally active nucleic acids such as antisense

nucl eic acid nol ecules, small interfering RNAS, mcro

RNAs or ribozynmes. Such corj ugates can be produced by

nmet hods well known in the art. For severa

applications of the nuteins disclosed herein it maybe

advantageousto use themn the forn1of fu3|on protelns

Y Y T L
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may be possible to fuse a lipocalin nutein of the

invention with a separate enzyne active site such that
whodok/oiesnponent s" of the resulting fusion proPE&I/RP2004/009447

t oget her act on a given therapeutictarget. The binding
posdidensiin thefpeptide $edgprn donresponding tatltfﬂc@mot posltiens 24- 36 53 66, 79-84,

o SR AE St p e Aol b T Pl 24-36 ae
cofﬂplswd(m tthle(AB ]oppctab pOsitibiseSB s apd cdrh@ﬂeﬂ‘iﬁﬁth%ﬂm&obl th€positions 69-77

each i ndi n e are conbi ned into
e Otk o BRI 0 A the Boniono LS T e Gofiaghin he G joop. In one
emB¥difRheofthe p@atibn, dnSingeHe 8f b bragih®ativ BHBudtLbRERably of 2 to 4
havi ng two blndlng sites that specifically bind

amiRRooGith resiluet is PP ced P b PePdsotsmeRt Yt isdeiasdiby éhe sequence
L

postétg%rﬁtcﬁﬁ é)@\ﬂrhqs :?on Qéééfﬁgxﬁéé% dg?g?ﬁl‘ﬁrng gi ﬁ!]?nq?{ bgglnl%d@ghﬁ Wrhis insertion can

be igstugpehatciny Dgsitipn vashirethissdgmetoling Cyle@ﬂﬁmptasy smbébdiment, this insertion is

mtfggﬁfe'drbeﬁu/&ﬁtssgelg n%? #8?1 de‘ltl Sk :Iﬂ’{glﬁﬁ ?ﬁL tezu 1|;%o fén oiiowevm it is also

notkd pgedathiantheuttedductibabf s pendhasfen lltslbtytwfocmmno lao:ml@ thitoa IpSptlde segment
r -pultiners can, of, course sed for su
nafpd bt R e v SOl SR Elodfs dgentyoiting réscues 24-26
butShfi piricAgied )n drly el hiticithtifz M theforflatioh 08 of-théMko binding sites
BIOL 255, 753-766), the nyc-tag, the FLAG tag, the
chosplepify or the BLA-tagor proteins such as
gl ut at hi one-S-transferase al so all ow easy detection
and/or purification of reconbinant proteins are
Acqaidingly 2 eyieiphasingftwp biskling sélgs ¢arsp@ies patatinns gt any two or more of the
seauRS pbliight iR Pt |l SR ARR o Bl e WA BRER s pigngy 14,4140
69-87, aride8%+8T lobhne llumr ewl:)epnptlcpr smefbm:e (of Fﬂ%)nea)r tealshpdxabh emd additional
artners for..a I| jaca nut ei
S B e 3 R e BRE e (o P wftdr e gmenjsgqpresponcing o
the Bequehee pﬂsﬂﬁm@ QHBG, SBH6| TPeL ahdl N10BALL 6 ioh shedirzat pbipgeptide sequence of
h t he |ﬂvent|on contai ning a signal sequence. Signa
UL G R the N-term nus of a pol ypeptide direct
this polypeptide to a specific cellular conpartnent

for exanple the periplasmof E. coli or

In tB’ﬁd@ﬁ?P% fpteditbatithe mimbes of BigleagTypents 60@@1) |d§fmq&i abgvgyavhich are used

ﬁes@sfca%'\)gf‘}afthéﬁ%ﬁﬂﬁﬁspegﬁdé‘ﬁ%‘f@h ik M&%cﬂfl the Iﬁmn of the term

preferred signal sequence r secretion a pol ypept de
secmn@rﬂm)dérsmpt e@mszafy B mutge bl fapr phtie@megrmsnty nlalllogether of each of the
twoﬁfglg#ﬁig %ﬁes }—(% ex'?ifn??e ity éo?l tdI Oﬁ]ta%%;s)xsco rrfgtrt I?sszllls% possible to introduce
muratiohemtly deomae que nnélsed:sagmmgs bbeachbisding siasindedearto petkrate a mutein
enetic c

rav et ATy s GG Breer dPeRtare O gaSIby touact for example, only

twol i8S scppRGtslaY tHRG1dsBE e S PIRh AFHAPC1 A6 hrthtageRsid 1Y 6ﬁ1fdir%rinolecule with
isnot limted to a specific_nucleic acid nol ecul

only Re® angigedcd biidire picos evantest If thes malrsileiis rﬁhqsuwanted to have binding
afﬁhﬁ\‘f{ C?asle&orﬁHﬁtl ,Se Qh&: |t1§ﬁ§114 % GPHRTE i)lfrfl&g:s of the second binding

nucl eot | sequernces nco I ng ¢t ona
sitepan theinrbe hptatsdeltps else rppsdnlerm@wwem mofate pe)tnlgdb@scof both binding
.. aCj I erived
s St LS50 LLENENBARTY) b AT BRI 0 vo,

ot her preferred enbodlnents the nucleic acid is

erived fromt VEGP protein, tein 2, .1 or

The oo T mile i AF R Heh T EPEPH ¥l e RN AR pRTO B0 soquence

outi8EIhe nfutA6d SboHRALS DR EheTIER UMY ti 1Pk AliNmateRdlciBed Rerein may also
the invention conpri ses nmut ati ons at any two or nore

of the sequence positions in the peptide segnents
corresponding to the sequence positions 7-14, 43-49,
70-77, and 87-97 of the |linear polypeptide sequence of
human tear |ipocalin with the sequence positions
corresponding to the positions 8, , 10, 11, 12, 13,
43 45 47, 70 72 74 75 90 92 94 and 97 of

Y
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positions in the peptide segnents corresponding to the
sequence positions 24-36, 53-66, 79-84, and 103-110 of
wo b@shinear pol ypepti de sequence of human tearPCT/EP2004/009447
l'i pocalin. The invention as disclosed herein also
contaip| agifes agid mutationsieutsidertileseqiease pastas sgbjat@ToTnutegamssis as long as
[ ti0 lL,de e .
thog e FRVRP DRt Witk BlfeRls @055 U el o g mutein. Such
muaatmnef:arehe amnzlompdxslmﬂ Gy easlﬂye)\ndDN[Arlevﬁ usimgltablished standard methods

(Saif{‘.%\é.a t O%IS QPﬁg{ @?ﬁ’(f‘?‘,‘? é‘rﬁlgmnfﬁ Pg%/lézggpctg{nl WE?{{%;O%?(P Ed., Cold Spring

Haibogmomdrgllmassaﬁom Shiin@Hatte, NIt ePsssithe ﬁlt@ﬂaﬁbﬁs 8€té amino acid
nol ecul e dISC|OSGﬂ¥In this a ppl i catjon may

bsequsﬁc&aé%pvmppﬂsk@od ong 2y well Psa%rBW aglélcwgﬁggu?@r Such substitutions may

be CERHEAEIOE V.5 BHWARES Adid Bsidld @Weﬁ)é&rde@ﬁh ‘érl:h@fxvéﬂ'ysmm lar amino acid
nucl ei¢c acid nol ecule. A nucleic acid nol ecul e, h

165&§edimmnles of épeﬁer\é’él‘/@ subggtutionpas e 19@%@(@?@%@@@5 the members of the
iy u 0
folﬂ)%h POC| ot g@h@g %ezhngeﬁn&?ﬁé@ iffe; m} as?h tﬁ%c?&(gﬁg%ﬂtgxﬁlc acid; 3)
aSpei @m@rﬂne Oilmamimec@rmngnmelancﬂ Iytsmat 5)om1¢®g&r thunglet methmnme and valine;
an ptional and/ar t ul at.i on, an .

and G HRE Rl Bros PR Byl RineiheniHE 2t B ndfblago inroduce
norseopsenagvencaaiong ii the apihy papkedqienceAn oper abl e | i nkage

is a linkage in which the regul atory sequence el enents

and the sequence to be expressed are connected in a

Sudtenodifiaiti e 8PIne Sriked i E36R L& Te h&mdeliﬁect@d RiGtagendIRlEiRgle amino acid
of the regul atory regions necessary f ene

PO%&erseglsp T heysipBlly aorgniap e Bs, mb@tedu gp@@h@r ggne or its parts by
cha)% gg?ggéh% SROVBRE LS ﬁ"'le EB’& YM%b qh ’adéh'ﬂoxlu these mutations can also

ont ai ns gnoter se
be mmceateqfhtte fuithes dtripngvet Hne affmnty af jaolhocatin tm@lnm:fmpt giomp target (cf.
I S e r.an t,0
E gl S S R B R BIBES s o of e
sequenrepbeitione@f theshpnmlnﬁ‘rdn)ewmk) thateoiragrond oslsdagence posmons 21,50, 51

an TS o S B S S AR P e Hiatons cante
mtrSHum-lﬁ)ai@atmmeheaeeérmmcmmka{smeg 85themdtéie stéi4s B @prove folding
seguenﬁ? and 5' -cappi ng .el enents | n eukaryotes.
Staﬁihéys iy 07 50 durerasiReation Fadensy. Bner@siassor
el enents as well as translated signal and | eader

sequences for targeting the native polypeptide to a
Thebmlhm muée@mmﬁrtlnmmnt@n agp abdssto bid the desired garietivath detdstable affinity,
S\ f-€ 9
%Ylg?re 8?1 ?ﬁﬂlﬂk r&%ﬁﬁﬁ?{% Hggarttlclg{l':i 29 aM h g#‘lfﬁ%l {f%nmes are generally no
lonpa ry@ﬂmab]leamﬂmmmnort methbdksich h$ ELIS@\/\mdehereﬁolr@Gfesecondary importance.

Es;{eﬁfaﬁ'y %getf??%qﬁxg ff)ﬁcg {%S’Igg e nohlgﬁ%rﬁg{p%ﬁg tfalrjg 't?xna%l affinity of at
leag UloS turl Ué&fbsmrtmngsmgmaiseoctamr@ﬁtcbem{t dfthd b@hplerlof 1 I.LM The binding
Ther§fore . a nucleic acid nolecule of the inventio
affighty of Aanyfeie ta thedensd sargetsdy berfaensuisd dived mmititude of methods such as
ﬂu&eeeﬁéeemrﬁi%w&ﬁetmbﬂ ELIOA ResuPIc bRIshRA refhadigrent . a
nucleic acid ['ecul e of the invention conprises a
pr onot er sequence and a transcri ptional tern1nat|on

It ii gg?rlrsﬁggcﬁe tslﬁg&% g%)ljsgr} g{ﬁg?%%{@% r#ﬁl%%éﬁ%ﬁenﬂérft r%%my factors such as
com:hmﬂ'zmopro(ﬁﬁml:ﬁndmgpam]ﬂre,sth@premrmﬂmf emmpa:tﬂexfsuionicoﬂrencth of the buffer

RSB LSBT L S0 LTRSS paovin

isolafive Bf lheacamnmate&g mucgoﬁfpﬁffﬁﬁ@ ¢dhs@ny 8L hOTeadl LGNYI-L to the target.
ot her cloning vehicles, such as plasm ds, phagem ds,

phage, bacul ovi rus, cosm ds or artificial chrompsones.
In a preferred enbodinent, the nucleic acid nol ecul e
is conprised in a phasm d. 1A phasnid vector denotes a
vector encoding the intergenic region of a tenperent
phage, such as ML3 or f or a functional part thereof
fused to the cDNA of |nterest ﬁ¢ter superlnfectlon of

.
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Such cl oni ng vehicles can include, aside fromthe

regul at ory sequences descri bed above and a nucleic
wa@eidosesuence encodi ng a lipocalin nutein of PEEEP2004/009447

i nvention, replication and control sequences derived

Howeysi éhes‘f:ﬁ%ﬁl}i“@sané §1AHaR si§Pecan;betsatried ohbutder wityingtsingescy. A selection
wxﬂﬁ%%éc@fo ®ERIRES bl?d“a@éis\ﬁ%%]is mﬁl‘oel RSP dqlfne & the selection can be

conferring a selectab pe ‘on tfans
pefprapest undeeepndisions, whiely @eouumnéersfocrhatmn dfaltd terget with m@teins that show

A e g e el s

of the invention, and in particular a cloning vector

taln di ng_sequence of such a || pocali
A gk éﬁ"’ﬁaﬁ%&‘ Le oty g?%&ﬂ%%ussdrﬁ@s@%w fopmptam) it given target.
TheXprees smaygbé hen@ﬁmumirrtﬁ%tﬂﬂfaﬂ&t TR t&28: Q?oaﬁgf HPA?/”FQ any chemical

usi n ndard technlques (Sambr ook, J.
COQBBW% nHERLQ confhsaierdfare iwdvich %thblweaﬁureécqf@@ lﬁﬁmalqlm&wl hapten a
hoffdrle s& d I

o ok osy N g 00 LS 358 s
or ISR HPBRS, %Eﬁp_ﬁldblaé Oflﬁfpc_le@xmlé‘@tldﬂ, agiuclelvaciviyad @IHOI— depolysaccharide
or §€rﬂ*f{%g€sethﬁx gf (ﬂé gﬁfgfe%g‘?] E%@o%: g{rapté)?flnsen%ogﬁﬁ/e{éroe? is a protein. The

profsio laan b@tnyaglminﬂar solEbleqwbtein qrraBaEIptdl peotaiipfor exanplefa trans-membrane
Saccharo cerevi si ae, Pichia

kar G cha
pre e e PR BB e GE e S i SiSLg2ges 0 MHC molecule
or dimrmﬁfalca[’ecepdoi that meﬁdl(:au@ ofedpaci€ieldiss ade. ChHOnfRdih $ﬂay0£so be able to
bngrqus? 1{lan cells. The invention also rel ates
1 iiBemeiy o hETOfMTACTURBIL: ATHRRAAN BiBd & aramen eraecell surface
reckte S WAeANOfs partl dFth®RecBptef Shoholdagh 8 celCRARRbERE '319 ‘welPs to the same

subj.ecting a nucleic acid nolecul e encoding a tear
dotnpig Ja spugopyrif thindempiagae berpsedised anhsplable maiein aewell. However the

mthﬁP&ﬁ@lbgH% Hea{@%ft%ﬁm&gﬁg gaf orh?ﬁ nﬂtsuéherﬁﬁélog[%?@cular targets. But it is

sequenc ogy Wt uman
alSWp@@@dﬂ esdgaiatmuteios of temohm)cellmi bpmeats oﬁmdotmgqmasssmﬂuth stg)w spec1f1c
N Y I —
nDIecuIe(s) obtained in (a) in a SU|tabIe expr essi on
I t t h
A BB R 230 S By e, s o
posSibétha0hin §BkeGld Bbcant nlteih SO bBlkito @Fodt&lefo%lwtﬁﬁlense or oligomerise.
gnb dhnents of this nethod, the nucleic acid nolecule
Alt lrag]é ? He ilipaealingmuems gt Ermostahle migBemeisds uguallypreferred due to the
s1rn'i§ﬁf1@d AbddIREH hE PRRIS, IQ)% e)@am;ig]lgstlﬁglusé/ of‘ pﬁ#&ﬂk'rgﬁelns that form stable
triplets) in any one, ree or a
hmﬁ%m@rm@rmul@m@s papived é)espegfmm yerarsirgagach atultﬁnd:ds ern provide for a

(furg}ﬂa? | Cretéa%:t% a?frggf nﬁ}aorr]gglrdg ?t ;a{ %r\{cﬁo% éqiuﬁtggx)ﬁzoga Oq%lgOfnenc forms of the

lipdchiis mexahangdarepswldnged reramciudfiigfe. of t he encoded ami no
acid. In the method of generation a nutein or a fusion
protein thereof is obtained starting fromthe nucleic
Foraohtt gptiodions, it @saﬁserum@@aipmy 0k r@utmmlf QI vERRIER( 2 1abeled form.
which i's subjected to nutagenesisand introduced into a
Accopingly) @eb&wsw i alwfdlt@ar@égg) dppealinaaiteinp yaunhsare bgnjugated to a label
n e I (
Selégﬁ,t@ I?rrc])gi; tkgzb .@Efesug%"% Qg@ufeﬁg%lg ?@ @z,fcﬁ%‘querlrsﬁ colored labels,
flugreseant lpkeads, Chrthwdal(emedlllrmnssceet labgls, k(apgzﬁa)dlgox@rmi biotin, metal

o B A7 BERBEPRAE) SB35 B o

molepule HEhqpeBS émtgamm weriédubat. as Emd tﬁdmn P fage edensted fan oh@nic molecule

amno acids in the N-term nal peptide stretch and t

three peptide | oops BC, DE, and FG at the end of the

b-barrel structure that is |ocated opposite to the

natural |ipocalin binding packet as well as the four

peptide | oops AB, CD, EF, and CGH enconpassi ng said

bi ndi ng pocket, the person skilled in the art has at

hIS dlsposal t he varlous establlshed standard nethods

~ 1 o

e Y o o s



10

15

20

25

30

35

uses m xtures of different nucleotide triplets each of

whi ch codes for one amno acid for the incorporation
WO ni0s/014286 codi ng sequence. One possi bl e strat eRYI/EPI004/009447

i ntroduci ng nutations in the selected regions of the
CcOyIREHag £t r@% 5V praben aems.ibyt prgiesebly notthere thaa seYenfrotarable carbon bonds,
ha@hk 2QROIE4 BRI L SBtin EQQ%%fbgmééhhl doSanB3obb ﬂaﬁtXrl %fe}/a%gr 1000 Dalton

from one of- the correspondi ng sequence seg to be ’
anOptigrelly (rqludipg gne @)twovneal asgms.hesi zi ng t hese

ol i gonucl eotides, a person skilled in the art can

enpl oy m xtures of nucleic acid building blocks for

In ganeralyinhistpesiille of labdridsaehpwelhremmedemm iy gipsoprtitethemical substance or
S to be nutate

BT N ERUN ORISR T —

physaratlaonl ynzatiase, 1ewzi'lioﬂhA’:ht ck@fplel RFUW phylifalt REction is the emission of
fl(g‘fneratlon of gocalm peptide library. For
u 5‘}*‘FBF%UP‘W83?WP%‘% 3he gBisEion ob g wbrwsmuélqaﬁtwagbel Alkaline
phSERHAESS Qorseﬁzﬁ@htpef‘rfx%é Bﬁﬁ@éfa@{ogﬁa&oﬁjetekﬁgéles of Qn%{gﬁe abels which
codi ng strand for the peptide segnent

catplyee hgdprmatioaofichpmogenir ma@hormplqdnetsr Iinrggneda] all rabers commonly used
for PAIERERE ed SRS
Olcorbrbgspgng'gctp{\ %*o%%l%"o | ng ‘25’? gﬁgh Hl%sg)édﬂdt%e Fe part of

1%@%@@&“@)&@%@ erllsd:d)ﬁm oo ugatltoheo el n;nnelmt; bfithe present invention. The
onuc eotlide corr

mu? %mﬁg{rﬁg&goo 0’H % 17 an &U Yeped Wk gy Sr“é@@ﬁﬁl&‘?rﬁ%euflﬁ?‘lrydacuve agent,
e.gs fgpube tegated)dalivery de snel hggt:ntst foex $i0eH &dil, ekdug@n @%&Qirggxethe selective

ds to..the d|n strandfor the fourt
talas@g‘a ﬁ%’ggseegn%ﬁwm%?eg fectinging swEyedingRomas cplés. Examples of
sucﬂellieﬁ@[.iidmdalw hddive f&gerﬂﬁﬁrléﬁﬁk 'ré(diotﬁ&dh%l&s 30ns 86ANDr 2 ic molecules, and
onucl eotide and separately, if necessary, nh
the‘iﬂas KdtePlides (Fiohas ReRfides agting asREQHMENtaseniste ofreh@ell surface receptor or
H@d dofn‘l h fent {
pepﬁ 5 C%e@i {ggdel a@;"ré’r\ﬁ/’xgib:irgigg; Sk%g)&lvln} gr%\éetn éggﬁl?u {af%?) "Fﬁglz%ﬁcalm muteins of
the ﬁwene@rbmabrmweuﬁ'palscsbmnjlrgetesleqtrethcxepémmnﬂy v mnslblctamds such as

f S n ch_nut n
e e 2 e ST RSy RRUAR ifeto Ty R e Beymes. Sueh
conggdtes loat he pfodud:&d mrmethodiSWe:l:hhn(f\mm lredqamftl e be subjected
to a new pol ynmerase chain reaction using flanking
ol i gonucl eoti des as well as one or nore nediator
For sﬂ@lrﬂlappmudnm teCiiliRfhs AR B8 i AR aﬁhﬁlt%%kete‘é@e them in the

f %ﬁfen t he. second and the third sequence segment
o WsKinguaiginseln REeleredembdiments, the prvsatvelipgcalirmyteig s fused at its
N-tdrihifulbeor¢ @-eem

sequence of t hgh%%éﬁﬁg?ggiﬁﬂggaﬁg egg ? g@ 4 Edﬁ%emgb&&%l sequence
and{pyen gEiEY 182 t he person skilled in the art has

nunmerous alternatives at his disposal. The nucleic

aci d.nol ecul es defi ned above can be connected by
Thel ﬂugianinartnw' mhy chefermhes ichgrableristinsdo -the thvengasiigdcalin mutein such as

enz{}ﬁ 1c ac 1v§? Io(r-j glrr]l ﬁlgglhtnrg%/afgl | Iﬁlglgﬂ%lpkg%lp0| pe%ﬁ%gg srzlai?a {eofrusmn proteins

are aikgﬁfehl @Mph%ta@whbts%mdfsh @Eroﬁﬁa@@ |glrﬁﬁ1ﬁﬂ)nm—9€§§%§es tr%ra%umm -binding
abl e (f}or l'igati on and cl oni ng (Sanbr ook, J.

dorgin otj(pfgtgg) RERABIN)- antrbpdydagmemis, 0 Wat%ﬁorgeqmél@@@@m muteins
of sﬁ@ré dre&h"éte%E bﬁl@lu%]nﬂﬁ&lﬁ% t?%%?cha}e%ﬂtsofneﬁl@ %rrhﬁlc;nhgf c%uocahns cf.

uence of oni ng vector can be engineered i
Schkeh ege%;uémrt%k%ra Ah@oei/htan@lt Chernl 3800 H33- éw)dcagoxmms ,partlcular it
c rod and

may 310 S Bl W bR b I8 of BRRE LG A - SRR RS sctve site
sucreidnsr bath Ctanpahents nfg)tht Inesutmrgrfespm Ipcbtelg to ey act droNgiven therapeutic

sequences. Longer sequence segnments within the gene

coding for the protein selected for nutagenesis can

al so be subjected to random nut agenesi s via known

nmet hods, for exanple by usa3of the pol ynerase chain

reacti on under conditions of increased error rate, by

chem cal mnutagenesis or by using bacterial nutator

strains. Such met hods can al so be used for further

T L o T Y Y L Y L Y
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known t echni ques can be enployed for the selection of
t hese cl ones, such as phage display (reviewed in Kay,
w®2005/0e25@l . (1996) supra; Lowman, H. B. (1997)PGUPPR04009447
Rodi, DJ., and Makowski, L. (1999) supra), colony
targee rlhemining demiiawbtheilinodalinimutedn atiche to tHe2D@a3e-Goribg target, allowing

theglﬂgjg‘}\ay x%?g\-ll-l g&ggm&%&%@% ?aﬁ fux%tlo % I? 193%%01]{? I%}spemflc lipocalin

mu@pmisnof Bieotnvehtmis. (.22 cachO6F ¢25) hay twRNéndlhg mitasa :ﬁﬁ combined into a

BB a4 P B0 S b o onyon
mupirelgs i tspl mydmegha@ ietEh! @pe(:ffﬁz‘dllﬁmd bidﬂmK@téuaaaléﬁlg nganec@le (homodimer)

supr a; Towman B. (1997) supra or Rodi,
con&paratg%tp W@X&d@ (wlp_lch (slaglg)gx}otetsa&?ﬁ; al)ﬂ WhiFkh eaqhéﬁ@@mmtbmds one biotin
mol¥édlePBaDBe bbtafle¥ePuto é‘)[be@l?éarﬁg cﬁtyoéffé%tssﬁjcﬁcdt ljnﬁé% Jpﬁ'{#aﬁqye a useful

accor di ng to the invention. However, IS note

anabﬁw&tovbnﬁ@t@dﬁ the anglee @aq@ﬁ theglefegon q>fyhlot¢n grloape Adlippicalismutein that
spoﬁé{l%mgplﬁﬁéggi% }n%.lltfr&{ S{:)zﬂlg a?lrgg be 8& Eic or %ha purpose.

whi ch all ow the expr eSSI on of the rrut ated |i pocal in

Afflsmtg t%s sgcgla Hgggue?&l@eaﬁt@% %n@ES&‘&%tg?e’ gn%ml );:t @ﬁg996) J. Mol. Biol.

25507153\-7551; nhé ngeqmgrme FLAGHaY, the HiR-te@psiit Practgi & foffins such as

0 ment s t her eof ca bl eof bei ng
gluta Rﬁ%&pg %{Blaﬁ‘qf‘ OPﬂféV g%teegg%ﬁ fr lfthglcgt_lwépﬁﬁeﬁ@gbmant proteins

are FaRhér &ammpleabf fp"réigﬂ‘&mfusmm pefndrfieFRAAgE 1%@691% %th chromogemc or
protein conprising amno acids 217 to 40% th I d

flugrgssentrgpiHee sycd g ige ér«?@mfyme@éwttmotmrb@@@ thtée fygléw rluorescent
ploﬁ[rpéﬁi'f")scue %ﬁ% 'fﬁ&loé{ pmfeﬁffo?ﬁ%pbéalﬁl $rulef! & tﬂ@lnve{mon as well.
fragment o , e"cysteine resid
position 201 is mi SSI ng or is replaced by another
o} " t na 0 $8 addi ti onal..
The O ABS orolf 2 UG e oo S MRbe i Rt f8ing to the
invéntiovo wiohiakrdtg arsignablécuener Sfgneladeiqoences at the M-y hadius of a polypeptlde

e Bl BB S PB e deEb BaES M t £ coto

the &nde@l@hiatic Btichlush cbﬂétlk’zh péticdes LA Rr@NAsEbeE aPskikh] Q&ﬁz@n&% is known in
fragnents thereof, rein the stop codon, preferab

the agfy %&n@tswakﬁaﬁwce Saqretﬂmolmﬁpﬁﬁamtvﬂwamhaaﬁ@éE coliis the
OmpAt el s@fieAQ. aci d during translation in a suitable
suppressor strain. For exanple, the phagem d vector
pTLPC7 (Fig. 4) can be used for the construction of a
p C g..h rl I
Thel B0 ihRhR0Y RO O ol BREG QA ShE RN comprising
nucleotidd @®dupeps catbngsig matdiss aadescribséhéreih. Smbe)t}iehlegatembpbf the genetic

St Xi restriction sites. ,Reconbjnant vecto
codl s s el o tin e Reb b & Epeanaas hUtH tap S ghino acid, the
inveasiofr.is 66l Jimated td3h Wpeciflh Budlels Wkid melebilredtydihg a fusion protein of the
uently superinfected in liquid culture with an

subs
invemhAR 28; ingludeaals nuieir seid mplagdes GPmrtiENe 1uslqofidelsrasences encoding a
fundtiénal fuGBAIprfBigge. The reconbi nant phagem d displays

the lipocalin mutein on its surface as a fusion with

the coat protein p or a fragment thereof, while the
In onhléb F%ﬁé};@%ﬂl@d&%@ tooiﬁl‘?eur%%?e?%g&d%% ech eS&)tQ gvfr{n%?‘x Qs%uenge is derived
frono e codingmequancpiofBunndin tehelipahiiv. dn@&;mlpebfmm &hboddments the nucleic

.supplied by th | per. p andi capabl e of

acid i BB oo TP afttein N EBEnara 2oL ok GFRER 1 geitain,
carrying a F- or -plasmd. During or after infection
gene expression of the fusion protein conprised of the
lipocalin nmutein and the capsid protein p can be
i nduced, for exanple by addition of
anhydrotetracycline. The induction conditions are
chosen such that a substantial fraction of the phage
obt ai ned di spl ays atl east one lipocalin nutein on
their snf ace. Varlous nethods are knomn for |solat|ng
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groups such as biotin. The target can then be
i mobi | i zed on surfaces, which wll selectively bind
wa bios/ogreap, such as microtiter plates or par an@ERRI0D4009447
particles coated with avidin or streptavidin. For
In zan@mpplefeneki@nmmgnem gt iucledsacd eequenrteieneading a iutelinageording to the
i ERBE B 3 38 ) UEBL P RABE N8 in e peprice
seghieatsabiregpondsigi to ghe si%qneﬁch@oahuﬁs D114p43-89 UT(DWﬁl‘ngSﬂ 97 of the linear

free tarqget Ies n be added.to
poliSpfie Safncs QL SHBRE Koy ipOR i GHHEE P SRy RO cpigfsponding to the
posglone 8PE 181, @v,ad, by, 430407, g, mrm g85%E 9S4 MR of human tear lipocalin
nDderater denaturlng conditions, e. g. in the presence
beig paftiFarly PESEEd: det ergents or chaotroplc salts. A
preferred nethod is the elution using buffers having
pH 2.2, followed by neutralization of the solution.
In a‘lfhé11@1 m@feuecbﬁag@dlmyt thhavcldie agidbpasienesrncodiagatmeein according to the
C n
mv%nﬁ{ F“ll Joa sg%’ I u?a&oi’%f%?ﬁf J b ngdelg%‘é él?ensé e&% %Stl}a m the peptide
segnnnksicnsespbndmng & tmeswieeceqfofsntmm Y- B@rS?aHB(E 7P epact 10$e1 10 of the linear
tar on the conplexity of the library
pdgwﬁﬁggg@u gngggq% APl red to this end. For the
functi onal anal ysis of the selected |ipocalin nuteins,

an host. s |n|S|nfec ed with . th hagemn .ds
Alsgsiensd & a3 gug) ﬁ'ggfé‘ﬁﬁ? ARG CTISBNG o IR 1 (B¢ ARESHign comprising

muiaﬁ@ﬁbnzlt%‘)e@vc(é%@%%P&e séquefde p’ﬂsmoﬁﬂ-ﬂﬁﬂé eptidRs@dmentéiéorresponding to

nmut at ed 'sequence ragment or the enti re | i pocalin
the sequenee pogtiensc/-4éi 48 8ql£bm>eanéia817 Be OEJwbn@h@empﬁpmsequence of

huritdt 88k ggﬂ? gﬁ&l@ aYlECaHQi'Elon Lgag aﬂg%o'dr RS0k e sequence
mut el n (0] al ne can e purl romt
posgioga fri @mpopucteraggmant@ ebhedpys@ngtcbb}nevcaqueompqmdm@é -36, 53-66, 79-84,

and RO et boBHERcP S et AR oePica i

nmut ei ns can al so be perforned u3|ng ot her met hods wel |

known, i n Furthernore, it. is possible to.. .
THESBHBIAE SePToRepere AaaaEGs sl BRd BTG s B gine TLPC mutsins,
whisR cefabRst fldiddnal ARSdioAn 6&@1@8 %ebééﬁﬂl@ﬂ@ &f dkpdtrdontlanutagenesis. Such

subsequent | ybe subjected to a col ony-screeni ngassay.

in
muigkiges are efter) fokegatpy of fs'!a|ea%repravepf@rb@|aéxﬂn&1gewsp8% gXample i they contribute
bdVelticd BindedrRGiE iR ShaBic b fi Qinti¥bidhig REritY B the mut
mz@gﬁﬁéﬂ@ AddF%lona ﬂ?{sfngteg 6@ gé%graglng a S|Xg eemuem
phage |ibrary conparable methods can be applied in
A n%glg?c ac%cf;mgfr&g%]edéﬁ E?ﬁ @1 snarpm {:129108 Hay d"c%pgf e}fh%l§/6d to a regulatory
sequape ddradgulaiy soyakbhoes) ummllbwd:xpwssagm néﬁhnsmmﬂew acid codeandg.
nucl ei c acid sequence. Once a nmutein with affinity to
a given target have been selected, it is additionally

A RERS R Erociléhb@smtas DA, B rBidtel fo b9 "dapsiBlBer expressing a nucleic acid
mut agenesi s in order to select variants of even hi gher

momlr: PE GAPAPISMIQ RO ERPIESIRT0R2 RYFlROLIIE SERYcaEE 1f-htecompﬂses sequence
elelﬂgﬁt‘s Qinkch dBHEMT ﬁ'félﬁﬁtlﬁﬁ‘%olaﬁh%c@u%\ﬁ?&qﬂﬁ%nﬁ' anf/0? RkdIAt dnal regulation,
mut ati on based on rationa esign or a random nutation
andQ@ueh prosidsh ereajpperabiyHinked” tafthe midsptida sefugn¢aancpding fe polypeptide.
f
An ﬁé? a F(l)lﬁ[g(&gge S ?ﬁlgﬁg g1 g’?{hé gﬂ@g%oﬁﬁ&#b Ees%iegcr]egégérﬁénts %md the sequence to
be efpréfied hiepoaatdted inut elag t(xatfenalﬁxsag@ieeexﬁe)ssmﬁh'@h@ preoise nature of the
rone PCR can be arned out in accordance Wt

TegRIAARM TGS B JEBTSS T AN SHO° CHACHIR TR &Y 3B nﬁﬁp@fé%sc B%&n ggneral these
regfns cdrhB98)a proMater wBidd, in pbitur pis, 66RainSb b@rtheRrohes pof se, i.e. DNA

“random mut agenesi s that are suitable for affini ty
maturation include randominsertion/deletion (RED)
nmut agenesi s as descri bed by Murakam , H et al.

(2002) Nat . Bi otechnol . 20, 1¥6-8 or nonhonol ogous
random r econbi nati on (NRR) as described by Bittker,
J.A et al. (2002) Nat. Biotechnol. 20, 1024-1029.
ﬁ¢f|n|ty naturatlon can also be carried out according

. a o o VAN AN o o
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When producing the nutein in vivo a nucleic acid

encoding a nutein of the invention is introduced into
w@:2@aiotebd e bacterial or eukaryotic host or ganPGIEP2004/009447

means of reconbinant DNA technol ogy (as already
clements i disetingh geelnitition ohisngtipposess whkk 430N Aceldmenss which, when
tlarIs!:ﬁI? edll(‘:l{oggﬁéoﬁ/gr 3] E gﬁee ﬁiétg éno%)?glaﬁsﬁa o SS@??W5§ote1%e01ons normally
incliude éhmn@ndmglse@eaeasaﬂmml\sdmd 1r8t1armha1’f dransetibidalsand translation, such as the

st bt cin e SR aetED et i CRraPFo e dlprckChdip, CAAT
seq@énckd)and Gtﬁp@ir@wﬁﬁelﬂ\lﬂq &ulkdr glotBéSTﬁ&@ 1@16&%' a¥sodincfull€ enhancer or

correspondi ng pﬁ pept.i de. bsequently, th
TePISSIQY SEFRG ey We é‘éé‘\?@%lér&déi&“ﬁh?m% }eéﬁ?ltﬁﬁéu?f@f?? fyrtargetipg the native
polwb?uayk;d é@%&lﬁ%oﬁggﬁﬁh@ht@ar}fo%t gapy |ipocalins conprise

I'ntranol ecul ar di sul fide bonds, i1tcan be preferred to

direct the polypeptide to a ceII conpart nent havi ngan

| pg %€ A | Pldo I

In Q&‘dlg&gﬁceg % Qﬁhéﬁd&%gggél%ﬁ&ge | ?@rﬁf#gn{ ﬁfa‘?mg\/&gﬁl nts involved in
tr arisheptpmal tpinaisati @, p@yaﬁnmyt—agan ovihe bigetlf mowewcmemmﬁnnatxon sequences

coli,. inthe.lu ticr fo.. .
are ifheapShagply i icr R e pSRESH B8 e frgh B bbutied in signals
funét@oraBbin thax cefl. t he di sul fide bonds. It is, however, also
possible to generate a nmutein of the inventionin the
cytosol of a host cell, preferably E. coli. In this

TheFEFo R, 2 hitBeiPadid ﬂﬁﬂédu@%ﬂmnvé&fonlc% IRNEe a (R NE[HIGRSAce, preferably
in formof inclusion bodies, followed by renaturation

a PIPROLAT F9YenGR. Fn AnofheE p@&ﬂ@r@m@dtm@tmcwc agid eofqcglerpd ghe invention
[
| g% hﬁ@\’ég Fﬁu\%ﬂ%eﬁiﬁ'dglrtgagw lﬁtlghﬁlgéﬂll Al ﬁﬂégk% :Sgltgble prokaryotic
proinoter$wre,dot exauiple, Hiowepeomotar, et lac'd Vo pr Qm@en arvienk 1 mametey. Examples
rily d d ) .

o PhgFERRIRIABEATE Rauflc BARTESH, S0 Phlef g e coav
mnab&m be obtai ned by chem cal synthesis such as Me

ifield solid phase pol ypeptide synthesis. It is for

exanpl e possible that promising nutations are

Thd fl@Mit beiednslstues modheqﬂb@lruomd@Ialsagoeamn[hﬁe& it @ vector or any other
synt hesi ze the wanted (designed) peptlde invitro

Cloxan& VeRigtest PRl as (PR Tids BAESEIde § ‘i%‘? fbaisu QVigiisy ggpsmids or artificial

chrérﬁ{)éa)%es Rpﬁ’é?gﬁeci ShbddiBiesO lHe%uE’Il%RSa%uﬁﬂgfteﬁle ?@dﬂﬁﬁrﬁ@d in a phasmid.
ase synthesi rotelns are wel novvn in the art

A pgasemd soriel; deaoigs 2 Vpcﬁon_etr@ydimmmel m@r@mq:e len oAR tenfiped@R phage, such as

ML%‘SG{I‘éSPA fuﬁ%%g?ﬁ?ﬁfé g@ge%{%%% zf% dntp xee%[ é‘fI%? s%gmfechon of the

bact@ahldwistde]ls BitR. sucﬂﬂﬁ&m)ac’éinid \d:eﬂéh amcéarﬂ@ptopﬂmte&;eﬂpdn ebage.(e.g. M13K07,

VC?%%??I m%zfgﬁ BE%% le % élf?r% uc nggel;l%bt}l-}ﬂg@thyswal coupling of the

encbdeaerr&dr@mg@ls&mmﬁl tati %oﬁ@sp@n@lﬁig rﬁ%@@pﬁd&cﬁkplﬁyﬁm@ﬁtﬁ:l[ﬂﬁge surface
conpri sing _at _| east ne I nventive n or a fusio

(revigvgtdes-6- ihen B K et @l 41 éPWa%é%mlemtfiepgéwlM@ns -A Laboratory
MafR1 Rt 88L Ac é@%lblm&%aiqbw Yo QST Amael dir Y (1907 IA%nu Rev. Biophys.

I nvention can be adnm nistered via any parenteral
Biomeh Samnenie il -42énerdtadi)D J oanddMekewski.d.. ( OO paur iO@ad Biptechnol. 10,
g7_8%f ective for proteinaceous drugs. Parenteral :
application nethods conprise, for exanple,
i ntracutaneous, subcutaneous, intranuscular or

i nt ravenou i ection and.infusion, techniques, .e.g. |
Such fASTTRs eSS0 PG 280F P ouH0g1 B daed fbove and a
nucleid16¢ids8Guends elldingds 1ipesQmOomuiens b tHeaihv@flioaNgeplication and control

i nhal ation, e.g. in the formof aerosol m xtures,

sprays or pomders Non- parenteral delivery nodes are,

for instance, orally, e.g. in the formof pills,

tabl ets, capsules, solutione or suspensions, or

rectally, e.g. in the formof suppositories. The

mut ei ns of the invention can be adm ni stered
systen1ca||y or toplcally |n fornulatlons contalnlng

. T
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solid or liquid polyols, natural and hardened oils.

Sui tabl e excipients for the production of solutions,
waeampenesons, emul sions, aerosol m xturesor poRCEEB2000009447

reconstitution into solutionsor aerosol m xtures prior
sequsnefselerived iigfa awpgcdes comipabiblovgth the haseea] thatde u;e@l fior exginebsion as well
o L P PR OB AP Fonsfected el Large
nugigistaf peigabls clohingyectbisrarekeowp & thé att) @rdsre bd)rﬁdﬁ[cﬁally available.

wetting agents, glidants, stabilizers, preservatives,

emul sifiers, and furthernore solvents or solubilizers
Thc rDlﬁgembIsCLile Ienmdmghpdtghﬂ rﬁiﬁ@x@b oftHieeTiventidhe ah@tik Bhrticlar a cloning

f USi oqgf g ¥ @%@ orporated into slow or
Ve%ta‘s‘i"é‘ HEgs g ogue SB%“% 9 P?ﬁ\&l@rfyutéylﬁéﬁﬁ traggfetyned into a host
celfSapable@$ @f@éssﬂﬂdhé’@&@ OF@RFBHRSion LAE b(f; ﬁéM&H'ugﬁg sfaﬂaaxd techniques

be sterilized merous neans, including f

(SaopegeigH- ¢f ah 5139(883/ ,syfrge s rife mventian is gso ﬁyected to a host cell containing a
nuua%%mﬁ@ﬂemg aSli§élbddddleNgn agent s i n the form of

sterile solid conpositions which can be di ssol ved or

di spersed in steril e wat er or other sterile medium
Thé Hﬁﬁﬁf@%e:&gmg Qells ?e cl }Fé %1123{31 ggrgcétéc];{{s%}lﬁ@gﬁm? %gl\)/%?si%{l of the nucleotide

sequesdeamcpdiog efusicrpratemarn Jtlmat/mtiolﬁe&ﬁ@ibld}wﬁt dels eapboyeRaryotic, such
suc t ei n. canbe

o ERUGRa PR Q% Gt | Bt e BoupUetHRe. Qehes Sackb@ptyces cerevisiae,

Pichhosstokist BES@agichs Biaédt YellsgliymeRaltea nﬂa'rﬁ/rﬁﬁlﬁah'c%ﬂ lhﬁékqé g. HeLacells or
CHE?Q f art. A nutejn of the invention can al so
ellsy lt“H%‘ytI%?"Ej@?li Herels- a conpound to a presel ect ed
site. For such a purpose the nmutein is contacted with
t he compound of interest in order to allow conpl ex
The igveritanaso reiies tq svaehod firdle groRyatios phgmuted apaomling ta e invention or
afdsﬂﬁl ﬁggﬁp&ﬁggopfw Bh%gm are delivered the preselected

IS useé 1SsIn particular suitable, but not
r e@ﬂ r i sbgdtinga nideic det madedubgamcdding a (sme lipodaliv @k ¥ hohologue thereof,

the si uch ect d bo artor, o whi chi s
suppos‘é’@f Sm?r}% ? Kt ﬁ%n@ ﬂ?ﬁﬁ%‘% g"aﬁtf 60% sequence
the i riumndslbgpwnmhammsmmshﬁd&e}nbIt@dﬂuf&@éﬁ&ls&@ IW@&%o@dlfferent codons,
gi ven targetor target nolecule, nprising contacting

the mUEBHHANGININCLT FALe TUUGD Ian%‘Gﬁﬁ’éis’@%Ile?‘Se%%t ain said

t abyetexpaiRbingehec6id B9mBdle futiMALEER/ Qﬁﬂeo@tfé;@l &?falpé/d in (a) in a
a suitable signal. A nutein can al so be used

separ a%uﬂtéweéfprﬁssgqrvse/ﬁteﬂalag@t conprising contacti ng

t 2(?2} gt’énl?lkﬁg t féa& oﬂé‘ﬁﬂt@vn ?gﬁgg gl)%ig g@%&%ﬁcﬁhg aﬁ%ﬁt‘} for a given target
separ & mgam@ésmtmnmhﬂ@rgs@lamonpl ex fromthe sanple.

In such uses the conplex conprising the nutein and the

target may be i mmobilized on any suitable solid phase.

In fifitieer d bedineentsenf stiigmathod ahe hecleia usig thdleuk dad belndivddually subjected to
ysi cal properties

s o e B e Gl o Oty ¥t e Brpie) in any one, o,

threet Gredlf fouPn®oexa®RtiSnddSpdptids R EmeMS faRGBe L8O %{&%’ﬂdt(ﬁethe B-barrel
val ue of which is changed during binding of bin
strugliFg. feseerdingyn v Sificiee tp exrhamsbionlyzent e in Q@Dﬂ@me‘ this exchange
resﬁﬂé%‘a%f%@e%‘? ki nBbded %lﬂﬁo yei ns discl osed herein and
its derivatives can t eusedln many fields
simlar to antibodies or fragnments thereof. In

T R R R

nucleic aid umodmap)eaam@bmlmfortahmmcﬂ@gi@Qlﬁerédf BRichMBjddiered mutagenesis
or separated, the nuteins can be used for Iabefll ng
with an enzyne, an antibody, a radioactive substance
or any other group having biochem cal activity or
defi ned binding characteridtics. By so doing, their
respective targets or conjugates or fusion proteins
t hereof can be detected or brought in contact with
then1 For exanple nutelnsof the |nvent|on can serveto

o s Y 4 T
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pol ypepti deof the invention, which binds, for exanple,
W0 p@soe25er tunor-specific cellular surface nOPEDEPBE4/009447

can be generated. Such a nutein may, for exanple, be
ang fnptagyeat! intp & owifabipabastbribbomneukaryasic hoftus pamsm ibytmeans fobrecombinant

C or cancer therapy. Anot her

Dl\g}élv@ﬁ%llogﬁgé pr e]acgf'om[t'lglﬁitsaé%o% a mutein described herein

is target validation, i.e. the analysis whet her a

tide a s med t e |nvolved h evel g nt. .
ThBPodiRe Siauetec 4 i autate, Bt e il RC Besiat 0N duiol. Chem
26T, 208822028 Qkark ib’ﬂ'/e HiaSeRHE ﬁﬁiniﬂ’bﬁﬁﬁﬁeénesfgw &e Btil@degments selected
vaI|dat|ng a protein as a phar macol ogi cal tar et
in tng R@éerﬁaﬂf\aﬁﬁa@&%fhet%ac&ww @%ﬂl%wnalomxdé nm@p 1\? W@mnal peptide stretch
an®PiRSRRE p'ef)‘tY@é"ltostnBtoD F%'d FGGR He%nﬁ%%%? ! ﬁlectLﬁlg ﬂlat is located

area of rotefn in its native confornation, 1.
oppyisiig ta the aatnuatl hpecaélpubtrxdg@; pocketiap wsll pethedour, peptnda lsopso‘\B),eCD EF, and
GPF%&S?EE&%{LH%Q Bcig é&;}% ?%ﬁ g{ul]%@ A tthg grt glog gt \}1 Jlsq%ﬁal the various
estaidshed stalldaitd]meﬂtodwﬁ)rﬂltﬂ émettédmutu@nesﬁa(&ﬂmﬂnoék A el nlu@ 989), supra). A

ta ed. t IIO
corpBpffiused siBhigine § b Bt BF oL Rybitant Py egfe St g imerase chain
reaclddr)) iubisig nii R Ui sceE Syntﬂél@oﬁbﬁnmeddldﬁp kel R 8r 2 RoerRitte base comp031t1on
at tHDl ecul es or netal | exe The invention is furt

fiﬁﬁé&efié%@nwp@wnﬁo hegtie 95 M eRtidedudainerblegks e wsiw:ed base pair

speHER; ad fcﬂ%&ﬁmﬂaleﬁﬁ@%ﬁe ﬁ@@nd@ﬂ’ér%@?@h ifge 1R QAYSARB0R fof mutations into a
mat ure hunman tear Ilpoca i n ROT Data ank

chose easlypne SREMBPEt A e mssmﬂﬂgm the waeﬂ@ﬁaphebmutggenesxs This method
f u
s SSRAEES St FLULE QG JAROB NG, LRg ro i s for e
incbiporastop into theeeding ggoericen mut ei ns randoni zed at the
cl osed end of the b-barrel at the nucleic acid |evel.
Figure 4 schematically depicts the phagem d vector
Onp TpBGble Fisgategy Sfachstrmbuctgl |putde@isctia tthe E&i&ﬁe‘d dregions of the

ool EPRa RHRERS el B 05T RSPl 5 RGN i pacialy
derlvatdedth 26 ofltthd b@&paml@%qgén&h@gﬁmhartbqie dlitatdd&(ct. Fig. 3). When

nucl ei c_acid, | evel ure schematically depicts the

SynHieaETE Bespedt g@ﬂﬂﬁq@;ﬂaz perogpkiled 8 Hagt eansespRlay mpigtures of nucleic
acid l’éﬁéi}ﬁ%ﬂ% bft&lé f%l? H%l)é%tﬁgsf% &Eg&&%&%’éc&ﬂggﬁ 36\/5%11%14 %&irgspond to the amino
acig mg&rE@m@Sbmmamt@Lsosthqoggn%erm@dmemllcmegumhembior@iidw:gaocﬂomly arise,

wh%ﬁlaé}\&sp E %ﬂfultrsgh?gcsgg%eﬂ'agw of 4 ggﬁd’ in néep'ﬁ?%%réxﬁk%@r example, the first

oligomtieleoti &7 Garrelsh lds e its Baqubﬂ.‘dfé2 Zapiart feom MHid xSAtatdEi mrtmni.’«l to the coding
nutel S67.

strqqaﬁjﬁcghsétgtfgng]blsg?ﬁ%e% o thfaée[dr‘gc%&%ngoéh rﬁﬁW’@ﬁ‘ P?ﬁltlon of the lipocalin

pol heuitiak SA §doedi ABIR Tk s@nd banérﬁ@rebh@acmp@ﬁds@&a%m%&g strand for
| Zeo(+). Figure 14 shows t he stai ning of CHO cel

the éwéﬁwgcmﬁgﬁwnt@@swmm the pRIYREPEED ﬁequﬁb@ dae mdcphgonucleoude

corfBdb &R ipfifn fo (R cogilng%'ﬁz?rldlér BReARY flo‘ﬁg n ¥h1g§9éq%1%§ce sBfment. Finally,
expression vector p . Figure Slc ts

the purth Cﬂgooﬁclcdﬁeieworrgsmnd&:tommr@th@‘stnah@fOTLtRcfonuh gfignence segment.

L NN W T —

ohiblnBﬂemMe@lnld sEﬁaZatSlny nedesdaoy, witiethe feER&etive than andif&Ath oligonucleotide.
Figure 18 schematically depicts the nmanmal i an
transfection vector CD 154- pcDNA3.1Zeo(+). Figure 19
shows the staining of CHO cells expressing human CD25
with fluorescein-labeled TLPC nmutein F92.8 ML..2 E15;
Fi gure 20 depicts the binding of the TLPC nuteins
S99. 3 H24, S99.3 Cl13 and S99.4 F15, respectively to
human CD25 in an ELI SA. Fig8ire 21 schematically
depi cts the expression vector pTLPCl4.
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Figure 22 depicts the binding of the TLPC nutein
S100.1 108 nononer and dinmer to hCD33-Fc in an ELI SA
woe@ane223 depicts the binding of the TLPC nut BCTIER2084/009447
A20t o hCD33-Fc in an ELI SA. Figure 24 depicts the
Thp pralifieation produch adBoraf diese maczmmnr’o@ combmed byl valiigns known methods

R YA U T —.

in Bhixhometagirpehaveebdes. infrbdjced aQ&eds&mcteﬁSpdsitﬁmbl mdithig eafl, both of the
‘the TLPC mutein Fc in Bl Acore,

P s AL S-Pls IR B EClRdpioct 25T PP RAP Gan EHgopLstse Manking

oligdtiuelenti GdsQk. wel CRBorletr ida8 Bretifatdr muabﬁoﬁi&mofécﬁles 1wBRRWSntribute the
t he pol ypepti de sequence of mature human_t ear

Sequie’&?fcl%ﬂt‘l"ige“( resenpRast tisdhiad pavrnseewsno A hNurBegdure is schematically

rep¥ttédin i SaIH ﬂﬂ@ cR&ikd s th@fnun@tnsé}ldaﬁ'gc{nogmeﬁtzsggﬁ)i}\ the e sequence of the

Bi ochi m Acta, supra). hi § respect, It
Ollsmtué&Otlﬁ%tUS%? F rﬁ@wmbtlamr@m thmﬁlsqnes@llﬁddn flieaagt heag numerous alternatives
at&?hi?&@d“ﬁs used in the follow ng exanples for the

genefation of lipocalin muteins. First, the first four

N-term nal am no acid residues of the dep05| t ed

AR Bl PR B PR bt e TGP s
3 s(effﬁl)ncwbﬁa alisleicorietddinghi lip?b.callimg 1%&1&11&&5&6/@@1%!%&& and can be

at . se ositions 5 S changed to
clogerliza ki S@Qt fganisTaA @eitéafzq Cffgﬁtﬁ 1%‘?38&’?@6‘“%%%%\‘?&'@“6 forligation

and ichohnidd §Sarﬂ15}ob$\f€1 | £hett 1€ (%O Osupd)d Fo%ﬁb% B ohriRdsequences for
as first three residues of the used tear |pocaI|n

restigEion hHonEpREstAds o pResenTD, themsegienagf the clopmzaiseter eardbe engineered
f
mt(?rfahre %gué?lgp g\gv U‘{%I sghg}g% gfri]%béﬁgffegf_?dé% Tg& gft@rbfrﬁﬁlmggg of tHe respective
PCBnpredudt raindgenzinetic e@m&;@éh@‘?sumﬁca&ﬁgnﬁﬁt aaw be feesily cloned using the
) ] nal tch in which nutations are
Cmﬁ%b?%%ﬁ%%ﬁoggpééggLéﬁégblndlng site at the closed end
of the b-barrel are marked in bold and single

under | i ni n The s, ces positio of TLP are .
Lofi Sragho emen B T B8 he Bt [o7 R e T St ed o figenests can
als@Seedubfdeted fol HinddmSHiREBekis alih knbivh Usbthallg ol téﬁample by use of the

characteristic features. of the | i pocal in fo

polé/@gtaé? alpzﬁ@ reagtiea wRisy cor@tp@ns @iggg)asedsq}mragte h)h@legp@qhmutagenems or
by Qs1§%5:§ﬁé¥§al ﬁfutit&estﬁﬂk' PrhahdiRldsRas £‘1§@Be M‘%é'd(\fgl fuPthBr 5;?1%11zatmn of the

b- barrel) are shown as arrows and ed Ato
targett affinity. ot speatficityexi yhpacetin mmncMut@w@d diossiblyaddcyrring outside the
seg e%ﬁs%%?'éxfﬁ%]rﬁ(ﬁ{{@ nlldtgézeﬁgéon g 8&%;%%)@%% 8?(’:11% %x:'xl\gz%lvF\/o be qadvantageous
for|f$amptb dahed cbxymhutpao ranafnpd@tetlefdldmg'leﬁflcbmftcw&erfotdmmtabﬂxty of the
i E connectlng | oops are shown as solid curved |ines.
lpgfﬁ 8nds of the b-barrel are topol ogi cal I'y

d| st | nct One end has four b-hairpins (loops AB, CD,

d GH), .the opening, of the known |igand bindin
Aff%li‘ eXPIgtSIah gt |t BelFicnacld seqnspessalial Warg Eubiered ¢panitagenesis in an
T ofiae,
B e B e o Rl o RF T ARy of respectve
hpmhymﬁtmaewhlé ibordl Hgived tarpet aehdsedlestedaliiemhe libwey obtained. Well
t e t t

%{}ﬁgﬁﬁﬁagﬁ cedn %EI%P%& 90\/%?% F]a%im m 9{ hc?‘lélge% ELYC% as phage display

(re\siewwl:ﬁm Kal) B. K:omgad-;r(\lé%)rmgnodsw(lﬁﬁf&-l Bof(1997¢ sfcp)rmlor Rodi, D.J., and

CRI.,. nd S are mark as hoxes. Fig.
M el A7 Dy R S R B oY B Rt B Ebd2002) Comb. Chem.
HighTiagesigst Scbn. B( 5685e0) fbbsamentispidy @elowtd irOAmsiulz, Ph& al. (2001)

nodi fied TLPC by repeated pol ynerase chain reaction

(PCR). For the sequence near the N-term nus and for

each of the three peptide |oops BC, DE, and FG

respectively, in which theiam no acids are to be

nmut at ed, an ol i godeoxynucl eoti de was synt hesi zed,

(SEQDD NO 3 SEQID NO 4, SEQID NGO 5, and SEQ ID

NO 6) bearl ng random nucl eoti des as | nd| cat ed [ n the
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codon, e.g., by site-directed nutagenesis. A nucleic
acid fragnent with 159 base pairs was anplified (PCR
WOR0054019289 wWith the respective prinmers SEQ | D NO/EB20841009447
SEQ ID NO 4 using the pTLPC pl asm d-DNA (SEQ I D NO,
Cupiy Ogi. Bigteepohtld, 4004200 ot mBINPARplag anrepbraedindWildon, D.S. et al. (2001)
agpe s was anplified (PCR no. 1,
P’Iéf; ’ﬁg‘%‘ﬁ”é%%%%ﬁ?}sg%?ﬁ%@?ﬁm 5 and SEQ ID NO. 6,
respectlvely, al so using pTLPC6 as tenplate The
nt ture of th, PCR,. rodu s, served a
An S HiReSl s Phos SIPIEIERIRGIS B ViRPER 7 Aaoy ROset Al (1996), supra;
Lowhtaﬂt HoBl avew) fupankt REIiIPORT. Parid Mﬁﬁowﬂ@@'(ﬁ@ dgpl\ggmv temperent
?nd SEQ D NO 8, %nd a medi ating prinmer SE
M19°> p taé%tﬁlot‘r%]is AR ex3eple RHA Felgclign m?H‘QS‘faC%leg tp (hegrugntiopsHowever, it
is r%ﬂeh tpﬁ%qqe?@antp%tenwh@e stlétgtt%%r ﬁto%'sﬁeﬁl & T dﬁﬁgﬁgerﬂélloyedas well.

nmut at ed codons was subs nt:li/

Fox/tb@ @mmtpizmm@imty@t mgthoadVid mh@gtm@s (cB glspiaboye) aresprodeced which allow

thetetiﬁre%aggr‘? bilhe ﬁféﬁtgfég?ﬁgﬁihno uc%g &q%gétg z?s a guswn protein with a signal

sequemde] at ltl‘liﬁﬁ 4t<;4’rreﬁlﬂ8|, preétrrtibllyltlgﬂt)rrpr-s@lwé s¢qugatd,and with the capsid ptotem
ication of .t

SRR (0 ——
the@ﬁt‘ﬂtﬂmﬁe’@d&sc t’é’hﬁmahﬁﬁgmaﬁ INBITS aP el phdbé efpsid tiﬂo@tﬁc&n@ﬁsmg amino

% Q@ [ nmutations in the codon for Al a-3

acif L e ffa ke AeEn s PHECBBUOR R gp DRSS fgsfssion proteins
EspdcRll) @rofei&i i Et@ﬂe%ﬁt'&yﬁﬁg?ﬂémf PIBNRGyHHEH the gysttélﬁe residue at position 201
construction of pTLPC6 in order to introduce th of

is rpigEngeF r)%uewlé%qdrbycamotml gmingsacicht o t he TLPC codl ng
sequence. Fig. 4 shows a schematic drawi ng of the
vector pTLPC7 encoding a fusion protein conprised of

The hl@iommeisurgwaqomi?fg errfdiéor(zd)qcpm;)qneatsrmdt ds Eelchfffmmaga vitiich allows the

xmkgl‘;ﬂ}%ﬂorﬁ aﬂ %.\%Ei on ogttlaﬁoﬁﬁxgly@?cﬁpiﬁtfdg I1ts tpﬁbts .Plu&h/e , a stop codon

cardieéoma‘:ﬂ beﬂ?\t/eatl the sefquprlt@)tegmﬁk encdding detlipdcilon onisfmbtbis and the phage

cany et ot rBBRes st T B LA hePrE IR b sipp codon, s a

leait%ﬂﬁtﬂy@ahﬂﬁteﬂ [ QERh Qi AP &I @ ting fr&isBtibn Sy al@fable suppressor strain.
Transcription is termnated at the |ipoprotein

transcription termnator (t[pp ). The vector fuither
FolGRARDIeS B fAllg Qﬁﬂd@e@toPFT il (Fl%e an 68 lrd&ed fol??-te construcéon of a phage

I ntergeni c region of nt ous pha ')
librepyeengpging hpman taag Epepakin @reltfg@m dhe mvayltlmmo&@c acad molecules coding for

the ?r{ttét?%?.aﬂéﬁﬁg% %&Rf afeeltnr %Feﬁctln vﬁﬂ fhe! \?e%[o?stf’s?r{g gt%nﬁsz‘XI restriction sites.

Redanznsdnd vectotsatothéh Mansfoﬁmlﬁnﬂxﬂmntablurbpsmmm sdtthfﬂts E. coli XL1-Blue.

strai.n, .1s |ocated be vveen A LP on and
o s My BotbRengity Hte b hied b opr b Sth G P@opriate Mi3-
helpdrl ghagBat Brdeh€o pfoducs esickibsdl |phﬁgé5|’ltt@3rebk§rﬁﬂmﬁﬁkr pHal3€mid displays the
cl gni ng .of the nutated gene cassette and the
lipgcglin pusin gmits pyrtace aﬁvétqvgwwh@e@patwé@tewlllgé@ér%ﬂ@nt thereof, while
the NBREhAHE] sidh€ s él*t)ﬁ‘éh(%& taCh S oR BRIER o%aﬁ%eﬁgﬁxledolﬁ Bt Ctaotherhand it
segnent o I s shown toget er W t encod
alselpAaprOngOF mosmam@é thernatiecapeigupericia plilstpplipddy USH@!peDphage and is

ool g TS R UE LTS B SRR o

Dusegioraficeinddctivhigeie éxpragiioe of tha fttsltrm Iﬁetemrm‘mn bf the lipocalin mutein

blication. 44 17,598 . Fig. a sc tic .
o3BG P P e BB in ey Xy KRk e SRy et eline. The
indidtin@ondi€ionPArt sesheR fudhhBat @ISt AItANRACHRDAMS ﬁ[bgﬁhag@obtamed displays at

nodi fied TLPC according to Fig. 1, and the Streptag
(r) affinity tag. Oherwi se, the vector is identica
to pTLPC7. The nucleic acid sequence of a Xbal-Hin
segnent of pTLPC6 is shown20ogether with the encoded
am no acid sequence in the sequence listing as SEQ ID
NO 2. The vector sequence outside this regionis
|dent|cal mnth that of pASK75 the conplete nucl eoti de

o Y - ' S~ . g
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ol i godeoxynucl eoti des was synthesized (SEQ I D NO 30,
and SEQ I D NO 31) for the peptide |oops EF and CH,

wo e®pecivel y. These ol i gonucl eoti des are bearP@IYEP2004/009447
random nucl eotides as indicated in the sequence

least bs¢ lipgralin nwitgic lon theér surfane \ariods metteds arddeomnt fat Bdlating the phage,

suc%gg %?%ﬁilf%bgé\évﬁtgcélﬂﬁt 1ﬁgmnéy%%%£at}o%2tyg&g P%Cnlg'% é?té‘i an incubation
perib@®Pecs hotgs.pri mers SEQ ID NO 26, SEQ ED NO 27, SEQ
ID NO 28, and SEQ ID NO 29 using the pTLPC12
plasm d-DNA (Fig. 7, SEQID NO 23) as a tenplate. n
Theaig&hféﬁrphg%e%'t&“ﬁib c%d%'adseiécﬁgﬁr?mcew IS)hm%upﬁrcn% tH@I'nrﬁlth a given
was anplified he priners SEQ |
targRIOVATIAR éhesecg_et 19 m@enem a M@@mlwatweasa|a§@ng@uanglmmoblhzatlon of

|
tho% fél’? m : | r %m'ﬂﬂ%g%hg WJ{]?%%(S?%Hgoég mE 1(/{t?gﬁ§fegralptgﬁnob1hzatlon
methodsgare ﬂﬂlswn\m et Fqge#anmha Iﬁ@Rai‘g@t cambe{ vanjygategl with a carrier protein

SUC%%% % hngfg BuRP (agﬁgg i%oung)vig is Oc;';‘{) Legttsf]aeb{]q;\%q 11'11ae1rrlg surface such as
polysbylﬁﬁd mmlcﬁtttﬁﬁ ﬁlhtam&nmgle%REmmmaﬁnmuvem ascHEQ ‘[ﬁhrﬂ\l@osticks" are

SRR AR TR 1T —

gro@s sEBHf st REHTERE &2 68 theh PYindhoRBEed odkdifadh %@@whmcuvely bmd
pairs in size whi ¢h conprises nearly the who

this gFqupe BUFh a5 M@ AkteHPlates F DIRHASHLE Baikicles caated é’#thﬂwd@f @fstreptavidin.
| oop AB and | oop AB extended by 4 ami no acids) or 19
(for loop AB extended by 2 am no acids) nutated
For exatopls. thapleagk pagichos ars captucedshidyeding i the respestivg targetgmmobilized on
the gu ?ac\éeﬁfnﬁcguna h%iig ;ﬁarg% a%beesﬁgﬁq\ﬁg?tﬁa{weé%vgﬁ %& e%t v%rlvashmo For the
elutmmnef:bm}lmi plhrlge, free rthvgag (liggnON\odstites eraabbd lagd@l to the samples as a

confieftos At tah eleBut Finstataenir o by 14ehdf rofFions cpader moderately

denftu@iag ceadiff6As; koA @ired prleyenpa o ABIER.ChAsEs, SefeRgindy bﬂbtfhotropw salts. A
coated beads. The amino agﬁf id substjtuti og Serl 4Pro an
prefetred mpdjod 15 dhe glytionasing,puilsrs BayingmiA #-.dalovad bk éle%f&b%e}ﬂon of the

soluti®h. ’f‘@e@ﬂted M@dolerﬂegfthéﬁ'ﬁé s'uB bR 1R E&Ectﬁ'cbcléq)r%ﬁ%ly, selection
previously acconpl’i shed urlng t he construction of
is cqytinpei pntilgt )@asj@pl% of thgclangsieanpivseripofalirthpuginsyyith detectable affinity
t
for [Pgstﬁéye%%claqgrﬁte b Ief&&lbg gwﬂlﬁe ATE ﬁgdé@%{z g@%g%@éloﬁﬂ% -8 cycles are
requereclddithigemsl. f usi on protein conpri sed of the OmpA signal
sequence (OmA), a T7 detection tag (T7), a nodified
TLPC with the amino acid substitutions Serl4Pro, Lys
Forﬂl{b(ﬂmlctlo@tlsdnﬁlyﬁgbf thaneletled lip¥d@in nluteins, gth]ZE J&IHEE])CSC@Mr,\h is infected with
see Redl ra atrun at.e ormo t ML3
the phyager &b&w nd Pg&ﬁﬁ @I\ﬂ‘@lsaf-ﬁ ljigd iingistendard feshnigies (Sambrook, J.
et all P1989), GB5YR). PHRRS 0 BeduRnéd eI mdrd6r ﬂh@ ghfifl h[ﬁﬁaﬁmﬁutem nucleic acid
tetracycline pronoter/ operator (tetP ) system
sequRnameatiesub-sloned in anysiitehleexpaessioneettpp dhe srcemhinant lipocalin muteins
obt&lﬁ&fﬁﬁ % ﬁf?&i fﬂ‘(?rﬁrt]ﬂ ot Ol‘g%lnlpt)l or Egﬁ c%ﬁti}gs'é fbgrvtaﬁgl[s methods known
rlse an origin cat'l on(a
in therrtrlemghras gelrfd ghatbom mfafﬁh@y thromagtaphs. phage f 1
(f1-1QG, the anpicillin resistance gene (bla) coding
for b-lactanase and the tetracycline repressor gene
Howéwt,Rhe séectivahgrlipptam sk canhilehbd Serf@hiedalsing other methods well

translated into @dn.in E anber suppressor, hos
knoynyim fhyg art; Burfhsempigait bsewgﬁ T pRmbnp R ekl WQC%I&SO#@WPI& clones

seleEﬂE@ oﬁ&qédﬂger{n%ﬁé&ﬂy)ék%re bRBlay E&H‘s‘ix%&&l[ﬁexﬂf}a&%u%@@&d 124 anoﬁin'9~screen1no
Both the B. st restfriction sites used for th

cI on| ng of the nutated gene cassette and the

restriction sites flanking the structural gene are

| abel ed. The nucl eic acid 2equence of a Xbal - Hi ndTil

segnent of pTLPCl2 is shown together with the encoded

anm no aci d sequence in the sequence listing as SEQ ID

NO 23 The vector sequence outS| de thi S reg| on 'S

N 1. i o R N S - o S o, L
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Fig. 9 shows a graphical representation of the data
from Exanple 6, in which binding neasurenents with
wabk@Somesei n and the prescribed target rhuVEGRGBERR04/009447
wel |l as the unrelated target BSA were perfornmed by
ass#gLin Sader By dickictly isofatd: zL]Fl@imlmelipmcseQmAteﬁﬂ\siﬂ( ddtd:dt:éﬂe binding affinity fora
.Gl SN a4 & V |ized an th
gw%a trg{:%?g r%%cfrx@ca{ah. IIE d50f oe?eér é ala%xﬁgle‘phfl%e 1%1ty coggvawtb?ehmethods can
be dpphed opadectoroptiatle zasuteﬁntvitb kespedt swits affimby loi Z{ﬁﬁdlfﬂj’ltytfbﬁthe desired

EL] SA TLPC nut ei ns, bound rhuVEGF165

g HEHEY: dhHOBE BB PHERERS QUG etaRostreid teadence.
bi ndi ng signals to the unr el ated target (open circles)
were detectable. Fig shows a_graphic

Ongegmuiedm Mt BHNiS toy %evamtaagetrleﬁ? Ei%ihiﬂl@tefb it is gdqifippaily possible to

subRENEicA%: %@%%ﬁ@l%&gos{?@g s Ii-Blde Y &2t Wdanks H Qen higher affinity
nonmer wth rescrt target hCD22 as we

from rike new élbamédhuwa@bj@md mlg@ffln%mtawaummb@@cmeve@ by site specific

mutﬁﬁ{nfé :Bﬁ%#}fuﬁ%ﬁ%g E'r?g‘rja' {llgdﬁ%dggt% 15{11?3?@ ogdssglﬁfaér eﬂéb)‘ oach f01 affinity

matocatioaiettie wsd ¢f ertoe-prame GRS twidch mﬁultshe point: edutatismg bvhlag;élected range

of s%% ezlﬁe fg)ﬁ%ﬁ{;xﬁsld ets t)nb M@@a};&%@u{ Lcrf%es aqﬂbgggge%pﬁgxone PCR can be

carri‘@il’mnﬁ ﬁcaiolrdliﬂcéi R RdgRhoWwRPARGco] WheT 8aBe BAe 8ésgfibdd BpRhccolo et al.

(19%3 Ié?% g{:ﬁg 32?5 8\§’ef§9§58§1tega abldg éqtf ?gr@%ﬁbgigiﬂilggés&ﬂthaq are suitable for
affihiye rﬁi@!ﬁ@uﬁﬂ QﬂélgéémdgnﬂQmseiftﬁm)’&%le@l'@nbémﬁggﬁutagenesm as d%scnbed by

nmeasurenents of the PC nmut ei n mer wt

Musskamib i eed (20029 8ot Bempdag!. ¢\ 1681 @wnbﬁmelogpwaﬂé@xgé@@mbmauon
f
RS g KRS, e LY B0 P oo, Aty

mattiatio@R22 afsol esedrias mtulaesgldvmtodbﬂpmceduwdekprtmé in WO 00/75308 or

s @251 L0, Lhob1 1 Se 14 2108 3 CORRDGHIAANGE b g

prot&lnRaving leiich affinigso BigORZenin wwere obmanaﬁr at i on- dependent
manner, whereas no significant binding signals were
detectable to the unrelated targets. Fig. 12 shows a

Thc@iﬁ%ﬂoﬁ&hsoﬁ@l@fe@$@@¥@EHo@ffo@{fhetplﬁ&ilﬁﬁb@of 4 AitdiX ofhke énvidition, wherein
i n which bindi ng nmeasurenents with the TLPC nutein

the ryytein, adpagmegt ofiBe Buksires afision Rrqjein offesnyisingad pnetherpodypeptide is
pro&lﬂ:"e& s hﬁ% ftr&flgl?é SuckAPhE BodihP for uF@b%ﬁQeaﬁ@@lt n@@c engmeenng
human | Fc-fragnment were per or med LI SA. Bi ndi ng
methods: Age m@@dﬁwéqerﬁ:ase«vl opt @vipe. the editein p@m ér exempipd®-roduced in a
{
bact%g%?:lé{:]i %&ﬂhh%?}%rglgm Ta a@}h’%l& %o at%’dnﬁorﬁ tlfigl%éf ?%aﬂﬁm orif8Rulture. Tt is
alsogaptiblegmplboduop e pratein ¢ ejfroaforermhplelby(wak sbHan immwbb ltiandakion system.
on the ELISA plate). The TLPC nutein S67.7C6 binds
CD25 in a concentration-dependent nmanner, whereas no
Whén roducianthe bhidinng ﬁzlv@ rahudiélc taBRl blr[tfoﬂlr@t £aniitaingstt the invention is
capture mAbV&? pen sy oI was detectable. A control
intrggtices HEO 8 SriAbl %acma AkYoHe host RFEANiFR BY BeaRs Afgpggibinant DNA
techﬁHIog%'(ﬁ@ AIRAdY &ﬁHhé@abWé)eF&muﬁ Pﬂﬁﬂ)sé Qhe AW Al 1%Hst transformed with a
conttol targets tested shows a schematic
clordngweaigr mmmrtsengmnﬂelelmqld mabstﬂecﬂnp@dmgf @onyeinGpithe invention using

estaB%ﬁ%&an&é@?@%@% L@Eﬁlﬁreégbj gg E(l:lg %§§) s{?ﬁra@e%%@%lﬁgé? Elﬁn cultured

undNMo(hﬁﬂlfb]ﬂ Width dbv/EdpbdssioA of Meex‘emmog@gm aod thuk éhe synthesis of the

nucl idsqeceofhmanCDZ is re
cor e DR AR CORAUTEN S PV ERarde BubEaiecel Fier from the col or
frors GpLRNGALIbA Slediign. Bsnc@MEAnlyMpbEAlins comphse inagieRtulde@kilide bonds, it
with a Hindl restriction site and ends with the Xhol
restriction site. The vector elenents outside this
region are identical with those of the vector
pcDNA3. 1Zeo(+) (Invitrogenp2 Fig. 14 shows the
stai ning of CHO cells expressing human CD25 with
fluorescein | abeled TLPC mutein S67.7 C6. CHO cells
transfected W|th the expreSS| on vector

AN ™ R IA PN A~~~ P~ LN NN N Y o '
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hi stograns with broken lines) or FITC | abel ed |1gG
(right panels; histograns with broken lines), both as
weeonwsnol2se Both the CD25-specific nmutein S67. 7PCGER2004/009447
t he CD25-specific mAb show significant staining of the
can@lelqutfahtd foi dﬁl&cﬁh@pcﬂypéptige tumﬂ cChartwiend lavmcg an ox1d1zm0 redox-milieu
usi aglna £ Lcan es§t a of $ g M0 :transfected é
T4 AHtnioetiA LoRaGe ot P (e PRmEH i Rl@éde &g periplasm
of Gmm‘rnmtlfvb tacter bisad BOEL@lib@tiA tBeldmdd bfthetef8dSifsmdricOreticulum of
sho a schematic draw ng P pTLPCY. This_ vector
cukgiyge oF B ‘fsﬂéll%é?vﬁlrsélﬁee‘r'%le@f qlﬁ’é“@rﬁWl@ idgsrifide bonds. It is, however,
alscﬁﬁﬁbﬁ%ﬁﬁ@ geﬁhﬁ)@@nﬁdtﬁﬁ of @1@ Endeh@@f?ﬁ'll thé‘C)@Sé‘cﬁ’ bel RSkt £Q), ﬁi&erably E. coli.
the Strep-tag(r) and an al bum n-"bi ndi ng donal
In U(ﬂéﬁa@)e e pp}y@pmq% can fipoinsisngee bt produesdsn fureeflingusion hodies, followed
[t
by e R P A DR s e of oS los P e iR an oxcizing
intmcreélu@n arihiemathicl thusrlbowb thedirodpctiomaf thetmtiaé pomteis dh thelogtosol.
expression of the TLPC nutein w thout the ABD when
enpl oyi ng a non-supressor E. coli strain. A relevant
Howegnmenhutefn dfhiee inuelt®ntnagtiothaespatanoe dﬁne@ﬂ@d%@lddﬁced only by use of

°en§§§%§%%%§%%ﬁtf?% él?iﬁ%ﬁ‘ﬂgﬂfuyeg? S%gﬁde‘j it Ry heppial yathesis such
as SRR SBE@|ﬂh§sé"b<§l'§’pé}jﬁd&<@%théﬁ§tIt'1§tfbf3€xz§hﬁl€ posible that promising
endswith the Hind restriction site. The vector
mutatienseane leptified wing mplecylagnedeliagand thente exthegizelthe wanged (des1gned)
- b £etS ‘
vl e 24 RARKERy 150 SRTRLELE UELSGH LU OUEIEBr o sl
phapmamiorispli8@® phiase Pinghesis ®F phaseins a1egw@1phn@\am in the art (reviewed, e.g., in
CiofERATERE B 00 R B AL Sl Pl and v
CRCOPRSs rﬁ,rtoalﬂatdﬁ) PieBisMG.B. E\hﬁ Cajhmiavm:hﬁS Pr@9ev) So&d- Riats@Béptide Synthesis.

o e S B DA T R e Wi . 2940

performed by ELI SA. BI ndi ng of the nmononel i ¢ fraction
of TLPC nutein F92.8 M 1.2 5 (closed circle)to CD25-Fc
T he(lmms@m Poghiest e ré@rrs%efsfl%etl EopPastien SPmPESiHARY laptisone inventive
mut@ﬁrﬂ%%rfﬁﬁoﬁ\"p?d?elhfﬂﬁ‘eréd’ftaﬁﬂ 2Ghhhcehtida§ o p%ibne Wdiflent,
capture mAb (open circle) as control (al'so | mobili zed
on the ELISA plate). The nmononel i c fractl on of TLPC
Therﬂg) el G8%iR M rdl’r:r%g menx%n%éarfv\l% fliministered via 3y parenteral or non-
ncentration- ent manner ereas no si
pardpiareli (sgtesdl yralte tlmt ishéemapewically @ffea[\g:eﬁor @aqntmaeaom\kirugs Parenteral

.open s ) was detec cury
oo GG JUERGfoTBToet R el dn Sy shfaey fifinuscular or
intrave Ao injesEoe aﬁl@trﬁus’l@dteﬁmﬂqlﬁd%?e ot fhethe €O bPInjdolibe §b1Bitions, infusion
tested. Fi hows a graphlcal representatlon of
solufigps arﬁxg:tgar%& agrogg ingtallatongndgn fltﬁjg‘l e.g. in the form of aerosol
mix[BES Y v)’é!ef‘shNbH afth Al dliT f t
gﬁ I\/?%H and t hg) pr es{ﬁ 6ed9%%dgag?&t%-{h@§§%meﬁmw -8 Inthe
fomas)ftmlés,ufﬁbbmatce@sucleér geluEorsapt GRWPenFpDS, HSACCERS agdin the form of

ALY SET, AR BB TS RlGBH iy

fomﬂatmrEl@rl(lalhmge@nacrrtmlnel) nowo B2 phiondcentimby | aczegtalda excipients or

cariefe af b RPRNR t b ARl i - Wi oh capt ur e mao. (open

circle) as control (also imobilized on the ELISA
plate). The dineric fraction of TLPC nutein F92.8 M. 2
E15 binds CD25 in a concentration-dependent manner,
whereas no significant binding signal to the unrel ated
target capture mAb (open synbol) was detectable. A
control binding curve is only shown for this unrel ated
target, but simlar results were obtained for the

ot her control targets testesl. Fig. 18 shows a
schemati ¢ drawi ng of the manmmal i an transfection vector
CD154- pcDNA3. 1Zeo(+). This vector codes for the
conplete cDNA sequence of hunan CD154 accordlng to

AN NNl 7~ NA 1 NN /™ A= AN N NN SSN S AT - oy
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mutein F92.8 M. E15. CHO cells transfected with the

expressi on vector CD25- pcDNA3. | Zeo(+) (CHO CD25;
W(mp(memlqasmel s)or the expression vector CD154- pRONMAB2004/009447

IZee% (CHO CD154; | ower panels) were incubated with
In g gr ?1ffidn Pwodlﬁ%ﬁ%\ﬁédth@m&@bemeﬁlhon rthe giharB&2u8call is administered
Palléﬁké dlﬁqgl‘tgx?an%%]lhagd tHgﬁﬁéﬁﬁl{& %‘tnﬁ%s dNV\II%f getgaoqgns?alla[lon faemcr one of the

t pan Isto
mOFSI prefer @tb%a@dicﬁm&lstpech itdkiing anmt{gel fkite lp@mediscular weight of the muteins.
hi stograns with solid lines). In parallel, these cel |
lines were incubated with the reconbinant wild type

Acd'm‘éiﬁgejn ol ek tetiys @frﬂlné’(ﬁﬁesbtﬁbﬁb@ﬁoﬂﬂchlh bt foi@nasee! |ttﬁo %bmposmons using
panel s; histograns w t

phaj, F&&“éﬁmt‘fo %%?P‘Bﬁferﬂt “tglfﬂ%%‘t el asgefablishegimethogsalf §1epa1atlon (Gennaro,
A.Ihi St @A, W. Rh(zbomuhgz% SThe J@&Mke WAL @”Plﬁ%ﬁzgcy, 20th Ed.,

t he afflnltylrrpr 5-specific mutein F92
Ll@i@ogﬁgﬂlﬂw &y Qk@ﬁé)@illﬁ@?ipw AnBopepgisithe p)mmtnaceutlcal compositions,
A h
PG R8N el RforEhb, 6 antd AR GRS LT PRpfRE R pits powaers,
gelatiupeapseleher suppesitodex St e@@roplleslactﬁkfe tat@ntenot scidiahdlits gaﬂxe fats, waxes,

sol-ﬁLg)rClt&tﬁg §){ gygls éﬂgyval n| f ' CZE Bﬁttzg)ie gg@B tgse[tm élfq deuctton of

solwdiorts fsmispatsBong remnlﬁmal,mitc&o&ﬁtxtmtls Wyo(i«ldmblfﬂd‘ecﬂglstltutlon into solutions or

aereﬂ)gsurterrents vtvlth th TLPC né [ 99@ 4, S99.
X ICS JyIo) P jise 1nc Bé\@ﬁlv F§1 Rl églé,ranéleﬁytable mixtures
thetedf getvelCRR De@tablebils. as t he unrel at ed tar gets capture

mAb, HSA, FCS and captured human 1gG Fc-fragnment were

performed by ELISA. Binding of the TLPC nuteins S99. 3
Th Iﬁﬁd(—:@ﬁ@ﬂ 6hfp6kifidn m illers, bi

"4 F15 (cl et ton m gﬁ%sc?’cog?az%é&‘edét??ag%uik? f@fﬁ‘@?ﬁf—“ fillers, binders,

We‘(tm&r?ﬂﬁ‘iltﬁ,l 8]&:@&1 stahdizers) Sreseivatiesy pmubsifisapt andefumhbimarassolvents or
sol@&ﬁ%‘?{: gfj %%nttg‘%%? eWn%raa&érﬂ F@l%ctt e 1GRRSS EhaYgusgcgrtéﬁrotems may be

square
inconpprategl 19!;0 sles pe susrtamddw\:hsseammetrgabd (iallixsamy B ystant, suchesd lqmsomes and
mtctrgc D SA plate). The TLPC nuteins S99.3 H24, S99.3
.4 F15 bind CD25 in a concentration- dependent
nanner whereas no significant binding signal to the
Th rel at ed ta e,ng %Bre mAb (open synbol s%} was ‘ )
& tTEE‘P%tB’PSeCﬂn 1256, P BVIRGIOE FiFaRs, Hcdudipg Vilteationshmoagh a bacteria-
retairhh§ fiter, ek 8y %jcoh%rgt%g, stbrltziy ﬂgelnﬁbrmrtﬁes Fﬂﬁrﬁof"\ﬁérﬁe sohd gqmpositions

obtai ned for the other control targets tested.

whigh S%beadléiq%@%% dspgrsadimeierdle wats cxmﬁteeg@ntmmv@cmnst prior to use.
pTLPCl4. pTLPCl4 codes for a fusion protein of the
OnpA signal sequence, a T7 detection tag (T7) with a

As isedidentdtbrn éarabbvcpdlsdbsum aouogiol Dfl@tetpmsétﬁugvenﬁ)m bod fusiv@gbrotein or a

conffaleferétrci Pt ORe oA RGP vet gt we B a. B i be wsedin
all dppliedtioas atwitiohtds Ia& 138d, @dept tikd Wit EpedifRlY B¢ 6n thB glydSsylation of the
sequence listing as SEQD NGO 25, The segnent begins

"FC%“th the Xbal restriction site and ends with the Hd

restriction site. The vector elenents outside this
region are identical with the vector pASK75, the
A Hélé% phihe inygatien eangdsoshecisedh Eas thsf targsting of scempousidtted piaselected site.
Forlsfiéh £k N
or sl ovvsg%a{:%r@% o g@fe“%g‘%dé‘g%%étdg‘?ttﬂgﬁ‘eoé rfq%mé'% ?fbiln%e'r:ésg in 8fer to allow
%nfpl‘reatm Then W&icomptﬁixwdmg'siu[gahmnrlemnmm thé cotnpodldRE interest are

dineric fractio f nmutein Sl OO ..

el R0 R ek RSl PP h T Pt A8 Pecbu B0l B fotsd & g etivering

unrel ated target hCD22 were perfornmed by ELI SA

Bi ndi ng of the TLPC nutein S100.1 108 to hCD33- Fc

(closed circles; closed triangles) was conpared with

the interaction with hCD22 (open circles; open

triangles). The TLPC nutei n2bi nds hCD33-Fc in a

concentrati on-dependent manner, whereas no significant

bi ndi ng signals were detectable to the unrel ated

target Flg 23 shoms a graphlcal representation of

I T - o ~ N



10

15

20

25

30

unrel ated targets. Fig. 24 shows a graphical

representation of the data from Exanple 30, in which
whrediomgsereasur enent s of the nonomeric as wel | PEFEP2004/009447

dineric fraction of the TLPC nutein 101. Q8 with the
a dpredsddedtively) tathg site fwecagirfectakbody|part as otghr wiirheb sitppdsed to be treated
wi%%@&xtu% hCD22 and MgyG@ were perfornmed by ELI SA

inding of the TLPC nutein S101.2 Q08 to hCD33-Fc

(closed circles; closed squares) was conpared with the

i pteraction of .the nutei L tf G (open triangles;
An8g‘gﬁ“38i°§h§ﬁ‘a%e)““é{%’”ff&§z‘i H’F?ﬁéﬂ“%‘?ﬁ‘it §;°?6§bvﬁn§%jﬁ%ﬁ°é@}'get molecule,
conhprésilg- Contattirgi thebinG@sn RGRS31dse sﬁr\fl\lﬁl@ supposed to contain said target, and

conceqr%tl[latl on- dependent manner, ereas no significant
detBetig Hghes myteky targgs campleaxet aplieblesignab AiRrussiacar also be used for the
sepafi@f bba givkDtar ing in RAdAdl i

Bt o e P P AR sRple supposed o contain
said fagera in prdastorallawicemplex fermatiqo aradsepniiating thesmptieiny taegdt complex from

S utein . . .
the RS g SR s P M Forb LR O Bl gAY b mmobitizcs
on k@D table.solM phasei nj ection the surface is washed with

runni ng buffer and the nutein dissociates fromits

target. Association rate and di ssociation rate
The aersdtabsle sighl can bekalideli bieriabel eiseixplaned 85V EGHrHHe change of physical

Bl Aeval uatiqn software 3.1 Fig. 26 shows a sensorgram
ProgeTigt ¢t &eﬁ%@a&é e e SOMPSHBRAYAN & tss- PRe GFfvgHe tsipdasmon surface
resOhangd, e #dIGNGH whBR S UH@Hed dHuRHg bindi S5 HONRG@nE PaftBars §®m which one is
. plotted against the tinme. During injection the TLPC
imipobilized oma pwface sudcasa dd f@ik-h t he prescribed tar get

hCD33-Fc. After injection the surface iswashed with

runni ng buffer and the nutein dissociates fromits
The ayuggins disgosed rarginrandatsedeivdti dissswdhes bomseditremany fields similar to

. f i ned, usi h .
o SIS PP S, 4 G i
target oba igilien gnuteiasarracsumnigatel sranfusioappbtein of tlsi tatpet fdebe immobilized or

bi ndi si gnal asur [ U response units) js . )
scopielc B DRt P e ien 8t ARy FrToBr B, Ehanibpt, a radiosctive
subgtdh&d dt af} Othe? giGUB ha®ing biorh&BicWl dckivit) 6r IFRSE bR characteristics. By
target hCD33-Fc. After injection the surface is washed
SO Gping tAEAASRECLSH RS SaRcPonIgaish B fisien BEtseinathssedficambe detected or
brolift it 8reRt witﬁ@&g&@g ?ﬂﬁnﬂlé‘,tn%g@iﬂgopthé ggfehﬁcsd %ts%@é € detect chemical

constants (k an of f) were determn usi ng
strugfusgsy by meanoal senblished agalyticabmatpddss(eEx &ifgB4. dr Western Blot) or by

. i : | . ' - Di L] i n dent .
i GBS b 3 W A0 BRI sty by
useoé g suitableantteigenejugate e fsttproeimer irkiddct]yf o imaxamphaniasl detection of
h gesr%'_i bed i.n Sanblgo k et al. {supra). A randomlibrary
© SPUsH Bl YA ARBRP¥Bhpl exi ty was prepared by concert ed
nmut agenesis of in total 17 selected am no acid
positions near the N-termnus and in the peptide |[oops
Nuigerougpossibiciapplicléonscer tha IMgRE Ymutestsahe eddop Hleﬁ@“teoﬁl addition to
thei bk in diaghORicPhR AB8ALIRRS AR IiEntRB[pepRA L i ich bi
elof‘ faolam [ nlcbot h of the ?iar st a [}{p E:H;eﬁfg)% ‘§¥é§g§H’( binds, for
exapgple, lissua- ehdnRy-spewibe e¢lhlargugTeengolsbdssican BNgeneritel. SBch a mutein

. I I ether wath50 . . |

P bl 9 5, TR R RS PR B[R B ipmasing or
direNQy fer canceSE@ra@y. NO 5 and SEQ ED NO 6, respectively),

whi ch were synt hesized according to the conventi onal

phosphoram dite nethod. In addition, the reaction

m xture contained 10 ml 10 X Taq buffer (100 M

Tris/HO pH 9.0, 500 raM KA, 15 MM Mgd , 1% v/v

Triton X-100) and 2 m dNTP-M x (10 nmM dATP, dCTP,

dGTP, dTTP). After bringing to volunme with water, 5U

Taq DNA- pol ynerase (5U m Pednega) were added and 20

cycles of 1 mnute at 94 C, 1 minute at 62C and 1.5

m nutes at 72 C were carried out in a thernocycler

with a heated |lid (Eppendorf), followed by an

N P L
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prol of each of the assenbly prinmers SEQ ID NO 7, SEQ
ID NO 8 and 20 pnol of thenediating prinmer SEQ ID NGO
w@®200801125@ssenbly priners had a biotin group aeCT/RR1004/009447
-ends allowi ng the purification of the PCR-product
Anaﬁlﬁérelggﬂ xnd prafeverybseypha sayteiptdessrihed-egaip dy target validation, ie. the

2@11041 E} %E%E‘M zéQ%liéd f\?/lﬁgéAlrr)@ohﬁ%?_% %%%gl_\él@ﬂegl progress of a

dlsaase cu dﬁsrqd@NA ipdtegnemnashow( Eausative ¢F trabdispassner diapwsier. This use for
rin re

val%éac ﬁPIO%f"Pﬁ as %9 rg%olc\)/\%gﬂ]éhx&cruta&% t%k{s@%{%ﬂ&g%l of“fﬁ% %ngt g>ff a mutein of

theapléseﬁ‘@RnVﬁﬁloﬁeﬂbf sp’enﬁﬂtauy tracizey el sasfacd afeanpiat proggin in its native
94C, 1 minute tes at 72C follo

cogog Bl DR BRI ADIBR. B St - tegpocio Bl abite has

beé?lrl‘égéﬁﬁéd M\ﬂz feuA 'hfrrh%@ g of Recombindt ant1l§ét@éseﬂ?1w6®7e1}<ltlﬁe use of an
(Pe or cloning purposes, this

lﬂVﬁ@tpYee@éFWH fry vahgatiqnpptst grusstaneet is I?fﬁﬁthé’inlﬁf% ‘iontﬂﬁ (efegtiqn of proteins as
ta1 uft ?Eml?{\@ﬁd:{s the bee o fﬁoﬁchx? db@aink| Sdpkiass, @ME¥IEacid molecules,
romega) according to the instructions of the
o1gaar¢uﬁalc¢tmsem rogtel complexgar i fi ed by preparative agarose
gel electrophoresis as described above, resulting in a
doubl e stranded DNA-fragnment of 303 nucleotides in
The irnentiGNA-fhitieg it ateddty tbe falluwongFigheds pnd Egewplad, inevlich:
renoved via their 5 -biotin tags using
strept avi di n-coat ed paramagneti c beads (Merck).

Figuieref or ghowdfle Ebly@épttd&%eqm bEinalukyyhauad leabliocalin (SWISS-PROT
suspen5|on of the

par amg C icles in a
concentr &Z‘Fib]ﬁa‘B?AQQ?S%%? Mg@gé‘hed three tinmes with
100 M TE-buffer. The partlcles were then drai ned and
m xed with 100 pnol of the DNA-fragment jn_100 ni
FigiEel3uf f eschiematipal iy depictathe seprhecipes brasalin foe
par amagnetic particles were collected at the wall of
the Eppendorf vessel with the aid of a magnet and the
Figuredr nat aciteraticdlbi itlusigateshthegenetation oHMs hragynefnteaiipocalin muteins

ecover oot A BT shEoh 1 LS B LG e

cut with BstXl as described above and the | arger of

he two resultin 3907 b urified by
F‘@f"@rﬁ‘ar at |591%¢n%ﬁ§15?1g% Pg%fﬁm é?ra‘&hVSF@%Pﬁﬁggr t he
| igation reaction, 5 99 ny (30 pnol) of the PCR
fragnent and 77.3 (30 pnol ). of the_v or fragnment
Figited | nc yphamaiicplhy @%Ctbﬂ@sféﬁ%ré‘do‘f“%@ @@s Units of
T4 DNA |igase (Pronega) in a total volunme of 8330 ni
(50mMM Tris/HAdpH 7.8, 0 MM MO , O mM DTT, 1nmM ATP,
Figirerty/ ni s@@A)atmity Blstates theegeneraiipe opkR firaphel tear lipocalin muteins

i oast TR {e0g o R ol oF s bR FA MY BRIl

m 5M ammpni um acetate, and 33.3 nl et hanol.

I ncubation atRT for s fol | oned fugation
Figure ‘i nutségem%’éélébdﬁpmﬁg phf‘ﬁ%mbir\éeg%ip?g‘?gl\%as washed
wth 5 mM ethanol (70%v/v, RT), centrifuged (10
m nutes, 16000 4C), and air dried until P%
Figerd &t aphewus &6 %\gm@s\;iradﬁag eﬁ@swewrééﬁlorw%?mhﬁt DNA
was di ssolved to a final concentrati on of 200 rTg/m in
a total volune of 416.5 m water. The aration o
Fighecd r oc alepietsehg bikding of the ALP(BNuisin 3694 @E}t@ﬁu}{[ﬂGFwS in an ELISA.
supra) was earned out according to the nethods
descri bed by Tung and Chow {Trends Genet. 11 (1995),
128-129) and by Hengen {Trends Bi ochem Scl. 21
(1996), 75-76). LB-medium was adjusted to an opti cal
density at 600 n of ODGOO 0-08by addition of a
stationary XLI|-Blue overnight culture and was
i ncubated at 140 rpmand 286C in a Erl enneyer fl ask.
After reaching an OD oo= 0.6, the culture was cool ed
for 30 mnutes on ice and subsequently centrifuged for
m nut es at 4000 g and 4C. The ceI I S were. washed tvvl ce

' NN A NN 7
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the pre-chilled cuvette. Electroporation was perforned

(5 nms, 12.5 kV/cm) and the suspension was i medi ately
walgdoavedsé n 2 mM SOC-nmedi um fol l owed by i hcubBtT/BP20D9009447

.60 m nutes at 37C and 140 rpm Afterwards, the culture
Flg\%f?r?cﬂ | utdepictsrthe birgling ofthaddiPGhmeitein 876l iglABBnghret to hCD22 in an

anpi ci | l'igp1§& YT/ Anp) resulting in an D550 of O0.26.

By enploying a total of 78.61 ng |igated DNA about .0

x 1 transformants were obtai nedin 42 el ectroporation

I TSk ST i3S AR B ol msLisa

TLPC nmuteins as fusion proteins as described in

.Exampl e 7 aof the P appl icati onWD 03/ 02947 or
FigiAT o1 e d oot B et mus w80 1 dpdo besumsia2 in an ELISA
Ceneration of a library wwth 10 billion i ndependent
.TLPC_muteins A second random | jbrary of TLPC wi th high
Figugdtexi ssrematiclysspiris thegpammakiar trangfeptionapeioe ED25afcDNA3.1Ze0(+).
selected amino acid positions in the four peptide
loops AB, CD, E as well as H enconpassing the natural
Figurpddal i shdyvstbie stginpngeit EHQ telisleapropsing lemthnd@D2hweith fluorescein-labeled
| i pocali i [ Itiple steps according to
Fig. 6. ?Iﬁﬁf%org%eﬁgs%gjﬂ%%th variation was introduced
by insertion of either two or four am no acids using

. ame PCR st rat as descri bed in le 1, but
F‘éﬁ%ﬂéyi e Pt et §‘8|e?<af866é%w?ﬁ5<&wé%ﬁ’@es (SEQ I D
NGO 27 and SEQ ED NO 28) for preparation of the
.fra nts from PCR A, conprising six or twelve
FISWIRLP] ondfPisia MAddi0E PEE BRomRsic fravtion eb et TIGRC atuteing'92.8 M1.2
or four B APh@ESAHASD24 th A BEIsA 0 stabilize | oop AB
bearing the four am no acid insertion, the N-term nal
and C-term nal anchor positions were fixed by the
: o acj g I : N32
g ey R il B HEHE el B P e iR Bo2 8 121510
react i onumay @D nf ov BBISA.n t he same way as descri bed
in Exanple 1 except that in a first anplification step
(PCR No. 1), pTLPC12 plasm d-DNA (Fig. 7, SEQ ID NO
Figas) 1&as ghﬂh?ﬂhﬂy azcé@idtﬁ ”‘gg%t gnﬁl\llgﬁﬁlzlgketr tﬂn&ﬂéfsﬁi?ﬁ tvl’?Ctor CD154-
primers . an . o anplify e
unextend@g)?ﬂ%gﬂg%,*)-SEQ ID NO 27 and SEQ ID NO 29
for the extension by 2 am no acids, or SEQ ID NO 28
.and SEQ ID NO 29 for the extension by 4 am no acids.
Figrg 19 pcrhpws therstaning obGHE A1 exneessing huwhn ORAES fwithdiremssein-labeled
consi st im@ﬁnﬁéﬁi@ﬁlﬁ%ﬂ%rﬁﬁ% base pairsin size
y

whi ch conpri ses near the whol e structural gene of

tear lipocalin with either 17 (for |oop AB unextended

o824 oon e LAQ _aci d I OpAB
Figd) Cosp s Mk BIRRLt 4t TR aeBEnEShgnaios oba REfetbo0 4 Fus,
t he ol i gespectiedy todasnRDLOINNG BOIS2nd SEQED NO. wer e
enpl oyed in order to anmplify PCR-fragnment B. The
desired anplification products were isol ated by
Fig@Fecpiar at dcHemagan 9 86pios thed ésrsfa)m/@&%?iﬁﬁﬁ{:w GIQ
Agar ose (Roth) using the zard SV CGer and PCR
Cl ean-Up System (Promega). For assenbly of the PCR
ioth Nt &AL AN l: hA 1, CALI e .
Fig SR No. g 0E (e B A R B AR 001 B8 53 and dimer 10
wi t h PCRODFghemanEliISAa separate 1000 m mi xture,
wher ei n approxi mately 500 fnol of bothof these
respective fragnments were usedas tenplates,in the
Figyrect3e nc elepitcts5BObiptinle of thee BICIC edutdih € 105 3 ATl ty WD I®.FSin an ELISA.
SEQ D NO 33, SEQ D NGO 34 and 10 pnol of the nediating
primer SEQ ID NO 32. The PCR products were purified
using the Wzard SV Gel and PCR O ean-Up System
(Pronega). For cloning puiposes, this fragnents
representing the library of TPLC nuteins in nucleic
acid formwere first cut with the restriction enzyne
Bst XI (Pronega) according to the instructions of the

.
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ligation reaction, 1.97 nmg (10 pnol) of each PCR

fragment and 84 ng (30 pnol) of the vector fragnent
W(v\moe/()isnsmbat ed in the presence of 840 Wi ss UWCT/BP2D4/009447
F'T4~ ase;&Pronega) in atotal volunme of 8400 m

fese ¢4 ?Pé‘it ¢ Pinding et the NEEC mutpipi®lOT2, O8%rmoadmier and dimer to

50 ng BSA)cjbgg-Fg%QnELIsJ,@C The DNAI n the Ilgatl on

m xture was then precipitated by adding 210 nl yeast

tRNA (10 ng/m solution in H O (Roche)), 8400 M 5 M

i m
TR LT Bee R o Sl S g nomssre i

finally, BMeonhNxpsamedisssol ved to a final
concentration of 200 ng/m in a total volume of 420 m
wat er. The preparation and transformation of
Figluer26 oc atepeteithe Udie®bi th¥ITLP@hieeit Bubk QC/KZ(FEO RCD33-Fc in BlAcore
supra) was earned out according to Exanple 1.By
enpl oyi ngaPtOTENSt 85. 97ny i gated DNA about 0.6 x
1010 transformants were obtained in altogether 42
el ectyroporation runs. The transformants were further
Figy or dﬁP@b%\tP‘éP}"éled?rf thth BEBRinageiacdod & @@S tach@P33-Fc in BlAcore.
description in Exanple 7 of the PCT application WO
03/029471 or Exanple 1 of the PCT application WO
Figd) showy the molwneplide Squpivagématiiphwsantatlipovalir§ WISS-PROT Data Bank

AGEASEH Rl OATES T4 S, 898 B LS5, BTN A i, e

supngt) inrlsis 1@pxct11©i|521dt@i t&atxl HuRdaa ;ﬁ)dit&@l&ﬂhtd&asQﬁodlﬂ@d kd ONIBWY was used in

the %)tll% rl]r?%%)ican m gef\qearégatllj egﬁa%c@ﬂﬁ nﬁite@s @usg@hq;rﬁﬁs} four N-terminal
amiumj acrxéseﬁqhﬂ:@ d)é thd debabitddBaqdenddSHhRan téﬁMﬂ%o&'ﬁQ HIML) were deleted.

mV benzam di ne.

H7.4 t
Sefih (R TSk i oo ST AT NS TS TAvaS e BiSAdcIRse B hizghhe wild type
sequiende diwe n&@p&@@oﬂd%@g 73ASP) Q%K bhsh tggléll EJ &G rlzrhk&r dphtaﬁges are reflected

the incubation with the target pro
in theeattarhpchsapuarseclistineu havddct thelroving elcsferﬁﬁiD are 1nd1cated as first three

Ie
AL RS B, ML 92 g o comcv
thepfirbatielrip adti¢hy amino au@fanet Mahquoaralmankamﬁeem the sequence of TLPC by

LN TR T O

mutFR&Ds Syetiatraduced so ceat adnmﬂng sie: Dothe/bisi@ng op H@t[ﬁﬁaﬁéltafb marked in
After incubation of the

nce on o .
ool B R R UG B TSSO sb PR o THIGE RabRRenigsed i the examples

areadanionelly pihee WibSasweicRs. €l ut ed chemcal ly. The
adsor bedyphagerri ds were treated with 300 ni 0.1 M

glycine/HO pH 2.2 per respective well for 10 mnutes

Fig. Ql dcpumd O 8/ B e Qﬁl‘&l&@hétﬁfeaﬂpesoéf tthh%giggal fold ?accordmo to

el ution fractionby mxin
Floa\fm@ﬂ?gmQ?@,Mupm)sl’h@eghfrﬁ}BHn@d\mof fthet Mpmdieh(&isheet which form the B-

bar?é’q 'a%h%ﬁfgnmé% %hrgév ol yla%ﬁ%fg (H&‘QE%) %t}‘agﬁha%flgr@'ted I which is

adchta@fallgzyprésanofn &ﬁhfﬁhpcbdatini he alsb tseméin.ﬂfcaﬂfﬂ ShOW@I gk hhydrogen-bonded

action and the elute
congBiin 8 B0 B BRPHter b5 paet EPecies by eemtsheras The connecting
looﬁﬁirb @hoﬂrll bddoliangrved lihde TRORELMNHIL o AL Etﬂgfzghﬂ‘? foﬁ)ogﬂgﬁgﬁ%dmtmct One

51 E. coli, XLI -Blue cells and inc
endaftas qui-hairpins deepsgiB i e, EReed G&, ﬂ:xe|opsnmgpéthe§@ownétgand binding
Slte%hﬂe% #gsg%e Bud &Eleélg%log%égﬁ&ggogl\éo vver & cgﬁfﬁséas three loops
(BQIQE ﬁmFGl),t\é}ﬂlsth&Bﬁler whhglmNdelsmhaltpodmﬁp(ldé tefefdn) build the closed end
determ ned. The phagem d anplification was perfornedat
22 C. Four further selection rounds agai nst rhuVEGH 65
were carried out in this way enpl oying the preparation
of anplified phagem ds fronsthe respective previous
enrichment cycle with theexception that only about 1x
10 phagemids were utilized beginning with the second
enri chrrent cycl e. Exanpl e 4 [ dentifi cat| on of

N I e " . ey P~ a2 " S o o I T
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infection with the phagem ds from Exanple 3 eluted as

a result of the |ast selection cycle, using the
wok@soiatsiM ni prep Spin kit (Genomed). The DNA REEBER26D4/009447

with the restriction enzynme Bst XI and the small er of

and Iue QusédM the PEHFBRLiBVIRDNRY Edtfdd@@ebéln @lﬁ&ﬁﬂ[@tﬂlﬁﬁnc s1te The parts which
arose-gel el ectrophoresis. of

form e PeEP WIS SRRSOV e 1€a103§€5>@RSalﬁ8theﬁeld| §F§érS%R2 and SCR3,
Need W dieagnents (3397 bp) was isolated in the sane

aleI%l/way‘3 For xt}éwle | igation, each 50 fnol of the two
DNA-fragnents were mxed with 3 Weiss Units T4 DNA

rig. 3sIRSFRIPUEAR o (el Of Ble ARESIR RliafRel of 7 sbbeted amino acid

posifieis| 1mW&dnd:ri1f1ed1’fDE@lblymepeﬁmd pﬁlylmeaaseZBalﬁlﬁictloo I(]PCHIEIFoFthe sequence

PRI I 0 X S
whloﬁQﬁ@iIﬂinB Acide atche b@ﬁﬂtaled}fﬁﬁ ot deSambcloatdeatasalnthessaed GEQ ID NO:

3, S@ ﬁlaﬁ\lg?tée %@(én]pLg/&Agg? ﬁgﬁfg@‘})%ﬁ{g %q%rgo&mé‘rnuc@otldes as indicated
in thte I @(?1%5&4’ f@fn‘ ODUQ% @1@‘&6111%9&581@ chdaem, %rh‘ﬂ% dltdethil 8368 ssssible stop

for eTL C muteins were picked f rom t hese
codasg anlysheatsler .smp@omn 1A G arasallpWeh3TS 394 £OLpRY, Which is translated
as glla&[tngl rrg{ egé SL&;@&E{%}S()% hgﬁ?r(éuﬁycm%?g\%%é 3\%?%611’1@““ 5,376-
378)adr T3¥1 ((Saatbu?d]&trapnmpr@) Bems‘?ttampﬁpghaa&ms (fBr éxamnple genesexpression in

hum di % I. ' .
othe gy S0 Slosi LR  SBRERE Giobnten B sl bV € stutamive
encollﬁ(@”ﬂodan %. Q(Wﬂm directedundagpatdiom Sfclsie htidptaghest §ihE9 base pairs

s Sl a1 A BB Do RPN 0 S o o

using melﬁﬁﬁﬁ IPNat(SED 15 }od 2}5&% téﬂﬂplaltmlhh adthef TR, rfucleic acid
antil the D550 reached approxi mat e The 384 %
fragpeait wish W easr epirs was ampldicd (PCRing: &4 )athh o remgrs §EQ ID NO: 5 and
g
R L
servedial aignlatern ep@thmmphﬁcauoz (@¢R1N<ar2hwmdh@twcaé ylepmwlatﬁd flanking

e §€<ﬁi§ O PRI N Mn A g&h&%&&*‘sm ID NO: 9,

resutti”mg in &@ta&[plﬁicaﬁm ofur BN Aafmigrmama: dfﬂ%ﬂl toxse paiex. Fﬂhg;lﬁagatenmcmlpnsmg a
i 0

i BTkt b S o R win v

Bst)ﬁ@gs‘t’mctfbn%%ey\’/thé dpesiaratmpeMes oﬁdfd&iﬁ J¢dtoaaomonelompatisle overhangmg

pl ate was incubated for 1 h 22Ca ? 700 {n b

DN“G G%isrqqﬂblvtg rRastieHlody sfoRleaidisaiion- |1‘|$6‘i‘ IRFRTY: a‘é’f d&ﬁ’émpmved y

punﬁ@zrt{oiﬂ%f %Qﬁ%%@'ﬁc}gwaéﬁeﬁ)b?%faﬁ?ﬁhet1&%§ﬂa0ﬁﬂ1 &atéd Beads. The amino
ce extracts were suB l'eménted with 40 /xl/wel | PBS

acidcsobstamtmnr@ui 0461 a8 sdheisiEnomygajiops rrwé@ pogam fof AtpgP of the ompA
, ncentrati )
s1crn Segpgics it t'R_% gcﬁng%o}l &?@@ﬁng(nﬁg]goéb\,v%ipﬁéﬁoﬁga%c%u ifMBd during the
congi@kctioreut pEICRGE iromtlad toiimgodube bdth RE trauBeXi seskeeteont seiss indo the TLPC
for their reactivity with the prescribed target
codin® SEBIACH huVEGF165 .and the unrel ated control protein
human serum al bum ne (HSA, Sigma), respectively, in
ELI SA experinments. Therefore, \%s of bl ack Fluotr
Fig. @@@OEEPSﬂleﬁ}aﬁﬁé‘ﬁa"(l@@f thevectal Lkt gncpding 2 Kxipr Byotein comprised of
the 9%?1911 ‘%c&ﬁn%@ ﬁ(‘fﬂnp@f) 2 m&littd qn pef \AiitlEUMgcflﬁﬁ@ #d Substitutions

centrtatio in PBS or the control

Alamm, Serv @y, Msp@lesml Sen apg §luidsiie foned Las HaAs pagded! et al.,

w58 A, EER 0 AR By P BRRD e 17

washer (Mol ecul ar Devices) |eaving a residual vol une
of 10 m of the washing buffer in each well after the
| ast washi ng step. Residualk9binding sites were bl ocked
by incubation with | OOm PBST/ 0. 05 contai ning 2% v BSA
for 2 h at roomtenperature. Afterwards, plates were
agai n washed fi ve ti nes as. descri bed above For

o o, . 1. . ' —— p—p~ . =
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After 45 mnutes at roomtenperature fluorescence was
excited at a wavel engthof 320 n ( 12.5 nn) and

wore@siotes at 430 n ( 17.5 nra) in a CGEN osPl usp@i/apmo4/009447
reader (Tecan). A selection of 183 TLPC nutei ns showed

(plIBI (gcfnefeb(pﬂ:sﬁbryls hingérene dinndi deghSleqaajchne ptdrﬂttﬁexml:e:samlt (1&&?!0) system.

tar rote|n r huVEGF165 aredtothe nre
Trars G 1S FEETEAGR RSP OHt e GG 0 ey L, g aierr further
compAsed af Qﬁeﬂldﬂﬁéplﬂ&ht%’h (o, Qh@lhwgenﬁi—ﬂe%n%@ aeemaxﬁentous phage 1 (f1-IG),
experinment. Therefore, these clones were transferred

the grRigAllihesisacaeIne (Rl cedingFoffblchmeaves pabHhedpEaryclim tppressor gene
(tetl%TAﬁ‘mgta{tm Qn 3F VR sSPURT a\?\lggtl%sl gkd %Z&}ln]ig @uﬁt at%bél suppressor host

In round bottom9 l'ates (Nunc)” wa
straipyie éqﬂa@dé)dtmen thesTIR{T éocbmg mm@nﬂ ﬁ@ﬁoﬁh‘&iég@g é@t the tineeated phage

coatgg(ﬁg%r gfsﬁﬁh V\g}r{ g‘(ﬁ[p&?ﬁ{ regﬁ lfﬁ§§ 61 ggcpff[)gl@n@g‘tg)%q @Ié’ \‘ﬁ\t#gggﬁ gene cassette

and theuadriéodt sdtes G6nkieg theplratws] gbhmad ldmetdpTheluadtléioncidfsequence of a

o TP B AP B bl 180 B2 Rl Baverce

the seQtierich Estikel REHQ@ID NO: tl&ﬂ?ﬂ@bed’e@t&@qﬁdﬂee butsﬁik thie @eglbls identical with
muteins, wells of bI Fl uotrac gngEISA Iate
that O&PAHE!S, t@sqpmerte)n ed% 824U8R°D WH}C&HF gitenyingihg C%fﬁmn patent
publ?cQttl% D a1 88bpiion of rhuVEGF165 (insect cells,
m), or, as controls rhuVEG-165 produced in
Escherr chia coli (ReliaTech GrbH, 1ng/m ), reconbi nant

Fs A VAT by O o cpelibes o gon provi

com[mkdd qfcth@l@mpd’ndg&l sepiFact, |ann<(d1@79d ThRCrag¢artiingde Rigl 1, apd the Strep-
tag p agﬁltgq g)tﬁ w@%@_ﬁr\%.}zﬁ&grt n Bézg {J;melg%()l% ralgt% él}lclgmbamd sequence of a

XbaI-MII@%MSéNBPC@lstSWQ tdgetmi &ith tr&tenoodeﬂ ammo ac1d sequence in the

OXI eni h car bon vyl -e-
seagaf Rt B DR e AL ror B e TP identical with that
of pASK% Gh&\ebrhslete hacletitdd seqidn08 6f Whick Rei veaRK fha Ceher patent publication
cess reactant was renoved fromthe RNaseA-conjugate
IHE%@I Alof size excl usion chr omat ogr aphy using a
H|Trap col um (Amersham) according to the instructions

of the manufacturer enploying PBS as running buffer.
Fig. AfschemasiceHy slyhvs 4 sieatagatfpoifie corrertpl musagenesivofvikered sglected amino

B

randoangitioh ofibod @B thirdeefdrvedrd wBgodeok yroried tideraw erelsynthes rd(§EQ ID NO:

2, oS LA SR e SR BBl gL BBrmcaaior

AB taﬁ a{/bsél;grl rétgdext@xs%actby ®fo ta:ﬁe foet hmikoatias mpdgtleeltgmfehd ofe reverse
rhu ,.or _the control proteins and ipcubated for

OlESFeRBIAROBAE. {Emepatah S Bbul NPt ot BFRSHIBRe & palr of two

ohggnfetoﬁgﬁt%‘{jeo%{eshw%@ thEthg@(nBE(% A O 30, and SEQ ID NO: 31) for the peptide

ant | y- HRP-conjugate a he fluorogenic
loopsiFEE guth $3H.ateepaCtisiely aBheset ajcasuciesisies el batsingerandom nucleotides as

L T e

fragmiegn alich 12, 148) WRGFIBbase Eamotvex)e aanpli fie IRCR 1N L( Ahsétbithe respective

pringert, SO R 20 sBR NP A, BE 8 B, Gnfl s HNIG229 using the
TUrH’ %Bgﬁa&mbd DA GFig] TISHFIPNC: 18) frasepidee n bastg@PCR, a nucleic acid

VEGF165 versus the c ntrol prot re sel e

fragmgpt Wity LhRase BREy Wasi agnp! éﬁ%@%&,@ %Wltft £ Pﬂﬁ@&%@-@% NO: 30 and
SEQ fi9RY)- 81 %’sp\%ﬁ \h:lf' %s@usi‘ﬂ% Etfhﬁcgb YEREPlats m%%u&f&%ﬂm fragment B

respective wel th wel | mastéer plate and

cul tured for subsequent i solation of the plasm d DNA

as described at the beginning of this exanple. TheDNA

sequence of the TLPC gene éassette was el uci dat edby

usi ng the ol igodeoxynucieotide SEQ ID NO 37 as priner

on an automated Genetic Anal yzer system (Applied

Blosystens) accordlng to t he |nstruct|ons of the

Y T ' ~ o~ — . ~ 1
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Tabl e 1: Sequence characteristics of anti-rhuVEG-165
TLPC nutei ns Pos Pos TLPC (4001) S69.4 013 Nunberi ng

w@ Mwsberscie according to according to the w | dPCT/PR2004/009447
experinmentally used Tlpc truncated Tlpc 8 4 Gu Ay 9

res8lti@s (rogn AOR &Neel Brvgthlghcly oﬁha th@:eegPG:R fthg ﬂ@ptsS\e resBing five PCR No.1 A

\ 4 9. T Leu 41 s, 47 A3 H| S
cveiite & e 86 10 AR) 7ol Bt roRsrotp g e (POR No. 2
emg]byf_xl;ilgyhé\_/w;m ?ﬁbl&ﬁlyﬂt@i ParckiQPPOR printer\Eia8d a9SEQYD RWOY39dnd SEQ ID
r Va i s am no aci tuton arose m o
O R b g SR RPN oL KA SRS g amplificasion
of IBNANR neats Jonsigtined 4f3360§42t iy 3-5118%@86%11%'@ sﬁ@ 'bvhklh%ompuses nearly the

arative productlon of the nutein S69

Whele SIS e £61F cgsaawp@calm Vi Eherdd)Foriaop Al #itiogns® extended by 4
amﬂl%ragﬁféf b 4?9 éfB? 1 ﬂeﬁ&‘ed\’tﬁpﬁ Mnirkd i u&i éx(nrthtgd cﬁdon%EQ‘he fragments

nco ngt I's nmut'el n was
mﬂubﬁﬁqasmtbt ¢tlongt mdiv thei veatov ipd PERER elsmgetsk te'R pﬂs@élsreemctmn sites, the

spe@ﬂl QH%\‘[%%g{enggf %H.lh Ig{i oco‘f% 89}? C&InB&tg)l gc ﬁ+ 1h%n 9;?&%%8% enabling a

accor escCri
paxﬁtulaﬂly ei(fﬂcuenl\/ﬁgatﬁmoﬂ‘he igamm)effi@ivcy cb]l&Bbdﬂrﬁlﬁl))wed/ﬁﬁpuﬁfication of the

nmount s, of materi neede t E. coli . .
cioge o R AR PR BBH S IERGBRBF B brh DBiAbiho seid substitution
SelmeRrBGdemdmg a$ e adhk Qiléht WABatithe th fhelcoliGrefor Met21, Vamo and in

pl asmatic production via fernmenter cultivation

the 50@n7f9r Yeillq “@reo@r@ae%y a@&@@aﬁiwdtdﬁén@%pewcm@mm@&m in order
to 1hl@o§§:@ IWERCAE th\Bsrx@REk R Rh sfes o hEMRIPR! Osid ol&%ﬁénc%g

565). Fernentation was carried out at 25C.
oxygen concentrati on was nai nt ai ned at 30% sat uratl on.

Flé3 wh a%@hér?étfoﬁr cﬁ?\%n%ro th%)%gtgp ’ S Hee éoSHlng%%ﬁ%gﬁmé n comprised of

VI a contr STITrR
the IOmIaA signelaeqaance sff)mpAéra Tpeedetivmsag €15F), atnodiﬁﬂsdr'ﬂrﬁ’c with the amino

acid s SRy oo r 1t KIS TR YRR BL B8 e e, see

Redlepgll, k@ﬂ‘a‘ﬁirﬁim/u wast fortr sTgheWI B cdat; pﬁotéﬂn/ﬂﬂlé@frﬁpmsﬂfg amino acids 217
rom

tnl / . Th t f
to ﬁ&g KP’BD éﬁaecew%fé&on e %ﬁg%l%eéaﬂ %#Fﬁﬂ%?r@g}%mpel ator (tet?/°)

sys&hPtI@ﬁ@!:nfMJnhs Riri@iitetpd thdipapRREihH s dripath té&ﬁhﬁ‘aﬁoﬁtlpp) The vector
col um of appropriate bed volunme and suitable

furlggiqoprasises anca e PHigPention orpaifa inieisapie region of the filamentous phage f1
(f14 éﬁg’er i {;i ﬁrﬁt&?staﬁ@ejl %‘Ahér jos g%% Igﬁ@ﬁ 1o PlhdsE dnPitE t%?fa&ﬁ:lme repressor

gengs(teil).aAn gimben stdp a@pdpmopvhicht & pwaﬂgﬁmagﬂgttn;(j Glmbh SupE amber
supl%rq:lgéo[% rl{g&tstr%cl%rlgéa?& l)te(t)wéerﬁ%hen?ﬂﬁ& acgéllﬂé ?eosion and the coding region for the
truncated phage coat protein pIll. Both the BstXI-restriction sites used for the cloning of the
mutated gene cassette and the restriction sites flanking the structural gene are labeled. The nucleic
acid sequence of a Xbal- HindIll segmeﬁt of pTLPC12 is shown together with the encoded amino
acid sequence in the sequence listing as SEQ ID NO: 23. The vector sequence outside this region
is identical with that of pASK?75, the complete nucleotide sequence of which is given in the

German patent publication DE 44 17 598 Al.
Fig. 8 shows a schematic drawing of the expression vector pTLPC8. pTLPCS codes for a fusion

protein of the OmpA signal sequence with a modified tear lipocalin according to (Fig. 4)

followed by the T7 detection tag (T7) and the C-terminal Strep-tag® II. A relevant segment of the

31
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recommendati ons. The nononelic fractions were pool ed
and used for the further characterizations steps.

wEx@splesé: Measurement of the affinity of thePTEE2004/009447
muteins for VEGE in ELISA The affinity of the TLPC

nugigit efidsequsncoEET LRSS ifreepsedused togethot Wislvhe enpodsdi asfino acid sequence

o G AR LB T 1Ay 8B pion st

endsovittbiha dindI restribtid/E@E] The asutortehanannoutside griotegion are identical with

BSA. Fo ] urpgse, the wells of bl ack Fl yotra
thegggoRpar 7T L E e e eago (el NiabloE it corman paten
publicatiod DG4 7 98UV/EGF165(i nsect cel l's) and 10 ng/ ml BSA

(Roth) O N at 4 and bl ocked with 2% w v BSA in

PBST/0.1. After a washing step, a subsequent bl ocking
FigsteRhoWs B S¥pmty {EF)l'éé@tﬁ@Mﬁbf'tHe RABRT B8R ERRAPIREE, in which binding

washi ng ste a difution series of the nutein S69.4

me@ﬁllsemwtmsfr%%%wtﬁi@ a5 thesesspbedinesc BB Sias well as the unrelated

& ' 1 - | . . .
R0, YRS JOHIRL 000 S nlhfly ST DS 3o Bt it
rhuMBEGRISS imTobitizad oh trwdl LIS At 4o tps eiRPparehivith dteanteradtiph of the muteins

1 i.c HRP-s r . Quant.aB escrihed .
i RO RAER Gt s SRR S BHRLOBL 4 DSl 93 o e
bourgitheVBGHL &5 infal contedaatsicdepsadenemanicedviairead naaigaifieagtbinding signals

f 320 n 12,5 n and nmeasured at 430 n 17.5 n
to (36 uBieLaeed iz (Do P B R AP E cur e was 111 ed by

non-linear |east squares regression with the help of
. the conputer program Kal ei dagraph (Synergy software) . o
Figa dfothamip eeppicel expirsengHpmp of the-dptp) frpm Exgngnie A0pf jwhich binding
me%-%?&{g&?ﬂs bftht TiPd Hﬁtegrlps%. 1 $P00ABREAL 9fin af[eﬁ@%@te% g&g& hCD22 as

(1nrelative uor escence units),

weld enthennrelatediarasts €1 AdppAiasd hGDAE Hewase performed by ELISA. Binding of
r: ' : ' ' t . .

ol SRS LR P00 RISAL GERRTR e Mo comprt

withtlek iKBracgon bitthe pyéaie withdilgSbEpet irangleonEs Ar{bpenTireles) and hCD33-Fc

CopgEqttatoad ety il ok BEDYS pldEaTon BRendottndhfer, whereas
no sppidicentbiktisssehas ivere ddtsdbintoshetinfeheedoiargetsex bet ween

the TLPC nmutein S69.4 013 and the prescribed target

protein rhuVEG-165 were identified as 109 34 nM (Table
Fig211NbhoWR a5 BFadRicsl RPéintﬁti@r?bf \ihd MathersorR haini}R8l 100%n Whech binding

control protein BSA. Table 2: Affinity bindin
megsramenty of tht THRE mRLgwSA01 310 Dimer MlVEGRE S5bTL czet hCD22 s well as

j ] 1 :
o A 50 T 55050 i3 S o
immbigieed TLERC eskeit &76.0 H Hndinszteb€D3aa (flosERIcGcles) wasempared with the

integggg{ogfpﬁf H%%%%@Q@f@gb%%ep%%l %P,g—i%g tjqrir)(a??l s&x%gs% and hCD33-Fc (open
diag®héo! TIRTTIPC Tafféin MBI HEDIia sdvageitiad ohidbpaidynd mafer, whereas no

. exanmple 1 was | oyed. e selectjon of TLPC muteins
Slgw@garﬁ @f«%ﬂ%@ﬁ@ﬁ@ﬁ%@f forheyarmsed 1Breethe

deviations fromthe protocol are described in the

_following: Prior to incubation with the target protein
FigoH3gwerdst ewphicherdpraseatationef éhq datatdzere Exampbs 14, in which binding
- . | 452, ti | i
e QR QALY FLYE Shu LAy GRS IR RPN 68 OO el s e
unmiateditangeta capture noab HSA FCReahd dapoiadd hunrantlgGriks - frapeent were performed

| lLul ar. .d i _of .h rotec K). .

by BRI R 5ok 3R oty B L LR G IR Gt Ypmobilized on
the ®LISA @land via hBaptthe thAbpwasdoipacyd vsittethe Akgadtid@df the mutein with capture

phagem ds were treated with 300 mM 0.1 M gl yci ne/ HC

pH 2.2 per respective well for 10 mnutes foll owed by

i mredi ate neutralization of the pH of each elution

fraction by the addition oB2an appropriate anount of

0.5 MTris. The basic elution step was perforned with

300 M 70 mM Triethylam n per respective well for 10

m nutes followed by inmedi ate neutralization of the pH

o o . o
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conbi ned phagem d sol uti ons was used for phagem d
anplification as decribed in Exanple 3. For the

waledsome@t i on of the phagem d i nput and the neeEP2004/009447
el uted phagem ds a spot-titration was perforned after

mAb4epencypsiad apgonsiel @dsoiimmdbilizedioh ehqcﬁialgémlaiewb@’rm@ mutein S67.7 C6
a t he el.

bm%fgge?n %gkﬁ?g@é%oﬁ@@@gnﬁgﬁaﬁ&l Qg 450 §1 1? ﬁ%r}t binding signal to the

umslateddtillgohcapdllra dlsAlag{a]enSlnymﬁf[)Zﬁasvﬂﬁt@tabw rA eont@dltbinding curve is only

I SRR S R 3E S SR R s conl e

testey.cl e with the exception that only about 1x 10
phagem ds were utilized beginning with the second
enrichment cycle. Exanple 8: Identification of

Figh G2 %l di ngentlRfic ”H‘xta%ﬁlﬁ &'y tiveS em%rrﬁhgx? gthal{sgarcﬂHQ hpsttor CD25-

ELI SA screeni ng nmet hod For the analytic production
pelBf AR AdeplehIhipveqtor ﬁ@dwtcrv@lmrmlmclég{& sepegdcawlituman CD25 according

to I%ZEWA@Z@E%SI;&\II ﬁﬁg?@dﬂ? J5995§7@8§P9ﬁ%e%t \Q@éxjnerﬂsofathe nucleic acid

trep-tag(r t'a
seq@etrab at emar €026 ns pprddugéd tolgelrheughpbl thefincGdedsaniae mmal@,equence in the

ene c Bt n|n e TLPC be
sealiiEs BEE SRTIR B0 Q0 RNt Gaonar Vet B sl e andencs
witl{ teglhotjestrittion bile TVE 96T fIdhElEs Olitsidle tH83 regidifare identical with those of
hwzz-qﬁl\g/g' Eﬁ nut ei s were identified by a
the KPIACR %H%ﬁﬂ+ pgRoge} eening net hod described in
Exanple 4. TLPC nuteins that bound hCD22 specifically

in the primary screening were selected for nore
Figjkd shope thestaiging @f GHS cyglis gxglpﬁswggwélg@ﬁ&‘é?%ﬁ with fluorescein labeled TLPC

mut@ing§67t */1@69 bﬁ@ céild! ?ﬁsﬁz‘éfeﬁe\p ﬁ‘%é:e ELsk TR %?f%% (ﬁ%‘:ﬁdlﬁ@ﬁ?; 1Zeo(+)

In an‘p e as we ction o
(CHGHCEES; yppesce pﬁmeds)toy thefpardnéal TEQOr paRBAB ZeofeH) (SHOX, Idoveapknels) were

1ncd%até(at\{ hg %2’?%?&% P IZP%%%? S%ﬁ? §8q%eled$v§ M@+re%ce}’\eat L equimolar ratio

oate over ni
(Iefthﬁm& CnEstGggitm witReqolidtlimek) oroFIT Galabeled @Id2Bkpecifict MAb (right panels;

hist%‘g%% }Nﬁﬁ’l gég Eg%ﬁ? Ip Rﬁﬁ&ﬁ%l%ge & @H%‘Aes %’%F spaated with i recombinant wild

typegfmUPC bx%)ied rniyr@w@s mmeaédbwnhnﬂ&dr&ﬁemlﬁk @aiuﬁnolaa rﬁt'i'@)(left panels;
as a conjug

hlstpgrﬂwéylm Brokeyiligesion FIW-EalqeggtIggl ﬁ]lgk@pﬁnﬁlse pwgog??ms w1fth broken lines),

botts RE&drtiotd Blovh B WSh NEIRAicSRee! $67. A0S dnBghd @@2@%&%&90 mAb show
sequence of their TLPC gene cassette was determi

signifé¢angsteinmesit thed gt Lm¢ euresdngSEapOING v@leaw significant staining of
the ?{Rpfgﬁa | L s(ﬁtté 85'1?;189 o&ed?gl"h% c‘%ﬂﬁ{)%é%lﬁdné%ér ﬁ'ﬁc and %%Gl show no

according to ctions
ggmmmmnnmmdﬁgabbmmmeﬂmmbwmsmg the Big Dye Term nator
Cycl e Sequencing Kit (Applied Biosystens). AU
sequenced cl ones exhi bited the sane sequence as the

Fig C13siowsS ibschbthitic Theingie! FDLPOR BREURDE:0aEs FdH aSfusiod HRetein of the
356 1F%O was tra sI ted jnta, thelgnlno aci d sequence
Ompa ¢ FTR0¥GUAPrbTREI IS tepiPaEalmACrRigg R Igokiiths 2ierpriag® Il and an

alb&nﬁqﬁﬁ&ngaoﬁ&ﬁ’@b%) 61F15r9telrm} fﬁh’?Stgéﬁi&é?ocbz% (i@mh% e§a1 (1996) FEBS Lett.

nucl eoti de sequence of the clone . I's al so
37891%k94a5A$EQb¢®tmodpg haqmngntgoduggi]b@wgg the Strep-tag® II and the C-

BTGP R S80S SoR0h DSR2, B e

ABDovlvanl etntloyieg Bl ipa-supressve 2 xp8 rstmmntAaiellqyamtsﬂ:@rrtenumﬁme emiclexc acid

scayeefé f gT15CY CtbrinbelfsdaghnfRistef gtécded @it A8 suchoe in he

sequbBcédistingys8s SEQ ID NO: 22. The segment begins with an Xbal restriction site and ends
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70 66 Lys Leu 72 68 Asp Asn 74 70 Pro Gy 75 71 Gy
Val 90 86 Arg Pro 92 88 His Arg 94 90 Lys Ser 97 93
wageosPexanpl e 9: Production of the TLPC nut ePQEER®N4/009447
the preparative production of the muteip S76.1 H O
wittothe &l ndidl 1fegtam1cﬁxamp1rbe &ctm lebermant saayesi do ds region age idewfiaghwith those

of ﬂi?ef %%@Mﬁgﬁ V\ﬁ)e éﬁ; By aét?c%%eag%p%{ss hﬁa@& rlg SeLS(P%?tgd in the German
patet BEHYicAtioT DRCR! KH% A8). The obtained plasmd thus

encoded a fusion protein of the nutein with the OmpA
signal sequence and the T7-tag as well as the Streptag

Fig{ i% shbw@ta éﬁghl@alt 1%[)fé‘séﬂﬂ§tlonsbmﬂieed£9|fﬁﬁﬂ1 ®xafipld=21, in which binding
E. col/i -V\Bllo es ectivel

measu@npmsrwﬁﬂuthmqﬁomgc f;'p%fgqﬂ tegblaqzﬁgl\lgdo?rElf%@d the prescribed
targ%!‘ﬁ%ﬁt’l eﬂ N l% ki Red zﬁ et%b%h@xh rflAﬁSﬁSgXP@§§§Ji Qﬁbtuﬂéﬁﬁuman IgG

er nen I on, ronat ogr aphy and t he
Fc- fsagmere)wdw@emﬁm meldrbyﬁLI;Sgk dihgingms thrempoemedc f;gctmn of TLPC mutein

F92£Jg’ﬁli %F% Eq E%H: %%J@gllic (Yi%&of:ﬁ&?&jon {hg SRR SlaIEgJJIEA Eapture mAb)

e Size exc
was%h&{iﬁ?éd&@ﬂlﬂ@xhk’nté@&@n dfnhd motedh with nmtuqaem:kls (opeoniraliehasmgntrol (also

mononel i ¢ and c.protein spect i
moR NGRS & T S0 Aoty THRER Pb PGB Bin F92.8 M1.2 ELS
bm(gse(tlﬁﬁgh’{‘ﬁQoﬂc@nt@ihoﬁ'—dé@ndeﬁ%@ﬁ@ﬁ@ WRsreddasdigefieait bofdiidwignal to the
finity of the TLPC nuteins in ELISA A diluti

um@l@'iedéércgh‘ captiere miA (epesAgmboPy veys dsfrciblfo 5%“%%%&‘?41%8‘“"3 is only
sholid ééf‘ﬂﬁphﬁleﬂa’ted"%?gr?E %%Q @ﬁnla'? @1tEWeRAoBRaDaY féOhe RtHRECBEErol targets

to rect coat and the control proteins
testbdCD33- Fc, HAS, and I\/gGI For this purpose, the wells

of black Fluotrac 600 ELI SA plates (Geiner; 384 well)

were coated with 20 mof hCD22 (5 ng/m, Peprotech) or
Fi C(lﬂltslhebvsper gta@hmal repR3aateior( ofiyantiata Hgdm F@@gmlq: R), irH®Aich binding

meqsm:ﬁjxﬁ]ﬁ\fe grté%ga ngaﬁqjéq%tlan %}%}:?%’P“‘EH‘O?%§%W5% r%315 and the prescribed

targt €P25as diel1 4§ ihe runﬁeeertd:ml gefs cap@ramne] HSS7BCS ahil @,ptmed human IgG Fc
obt ai ned i n Exanp

PBS t
e e o TIE 94, 4 5e e % B BB Bhcron s 2
E13 Kkgu%at exé:‘?é) tgr@%-f@ (ﬂﬁ%@h%&i ofrigfe BNIS A Ipi&@ vand capture mADb) was

for 1 at RT. Bound mutein was subseq Te) Cy
corxﬂ;etr@ctwetdj the aatsmtecm olcthe AYHRP Widh FaRSere &N 4P BRyeraGiEri)as control (also

1mrggl%‘%5§c9&{‘ﬂh§ éﬂtﬁf@'}’&g@t TR &n@z’l@ffmg&%ﬁ TREHRRGFF92.8 M1.2 E15 binds

cor pective manufacturers’
Cmeqamndwmram deyfendent anarmepr wheteast vo isignificant dindingrsignal to the

roomte era fl uaresce X
unr t@f'ﬁf{ R iﬁxh %?pefzsygibﬁ)%wp qﬁtgn%%sl% rlg gbﬁt?olj%gfﬁng {:urve is only
sholh for MR unfel@edRNiaoStlt Uiniddratailts eade pbtaitied foutheethwasontrol targets
fitted by non-linear |east squares regression with the
testgg] p of the conputer program Kal ei dagraph (Synergy
sof tware) as described in Exanpl e 6. The resulting
bi ndi ng curves were depicted in Fig. 10 and Fj 11.
Figl hE8 vatiowss aobghematig dr@rvmaw@faﬁﬁamwmalﬂ%é@ﬂ%\fﬁgf&{l vector CD154-

pCI?]ﬁR% B§+)°fl‘h hsec‘f&n% &3r ﬁ%t e{eh&)ﬁkpgéqﬁb'ﬁc%' 5 8fdlan CD154
t-ar as \Ne conpl exes bet ween
acobhﬁng'tcHQCB‘Ilt\QGES S3ON RO 7685 fi! |49@Q2&6é] Asrcleemysegient of the nucleic

R&D Syst | J
o N T A RS SRR LR ARSSEEL Sl @lequenern
theE@Qhe@acéhNﬁmgim aﬂqmome bi. Mttle egrasit beginywiths Xbbt mbtmietion site and ends
for the control proteins. Table

w1t@dh@f\aﬁﬁrgstgpnqm%te-r[lﬁdeﬁ{ﬂr @]eﬁgenﬁsl_qgél%t&xésl rﬁglgﬁ anfsﬁﬁﬁrﬁe%z\ﬁuh those of
the@cf&?@ﬁ%tf&(Wméﬂ%ﬁ kn FnM HSA CD22 S76.1 H10
101 3.3 -* -* -* noner |
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CD22 S76.1 H10 1.4 0.13 -* -* -* Dinmer No detectable
bi nding activity Exanple 11: Phagem d presentati on and
waeisnt926;m of TPLC nmut ei ns agai nst t he extracePCTIER2004/009447
domai n of human CD25 enpl oyi ng pol ystyrol nultiweU
Figl 1 sbewT He stanige bf GHé)i:eﬂmmm'dsBsugéﬂuﬁmh IGR.30kith fluorescein labeled TLPC

]gé%slcr i ggll\lfl!rl]%E?;ﬁ_gi(gﬁQf r ttx%igs e&ggnlfﬁeb re?(%l}ession vector CD25-

pcbmax:ammw)z(am@rcmm UPRS ParfElL) 6F méexmeﬁehs&temusﬂ?mﬁm 1Zeo(+)
2hlased from R&D systens (reconbi nant human
(Cgag 247 lowegpa é(bjele x;nsybaltqqewg}é theaffiggy-gpproved CD25-specific mutein

F9@BZ€I1$FEIS Ifabélea_ Wﬁ; ﬂUé'ie%bélﬁ af % %fbfiﬁn@ﬂ?&%@ kel ¢ngregr Nistograms with

described in 1, rounds of selection
so%}lpfgﬁ) P s)A T%@egdrplp%sgegmcgﬂébrmght(mggemmgramﬂmm solid lines). In
f. e
poh6, ST ncSOREL 4 lACHTP D ATMBRERSRN My SR enoced
PTEPRY/ lﬁbeledamterﬂtmlmmmg twifohd mOBﬂ/d‘de(lEiB,ﬁan&is PRSpgrams with broken

in B AR SRR S0 Rl 30 B AR B o comos, Bt

th&ﬂfflﬁif)?—&ﬂpmed CIXZSFBb&gﬁmnﬁi&m POIE® MIeZIEpSH Q@ﬂﬂﬁb d}DZEEé';fémflc mADb show

|.ut ed under [ condi tions wth
sigiffeRtuatios op ea il bl Bcrpnahrmerslrgivuils nosiasifisset staining of
thel Ol ihe Bk aisir@h&{an@m%cﬁhf@ dmgco%ﬁ&?wmaftﬁem@c and IgG1 show
use t hroughput ELI SA screeni ng nmet hod For
notslgélféﬁ%ﬁ?lf’ii‘@glto BP@ﬁHﬂlﬁ%feﬁﬁ the TLPC nutei ns equi pped
with a Gterm naI T7 detectlon tag (Novagen) as wel |
as,.a Ctermnal Stre-ta affinity tag and their

Fige 1240 shavey ¢ Zaeahignl 59prﬁ§e@ 1HP 6—1§ gth‘]?) etaefrompExappledgn which binding
mehiReHIBNE WERSES T PCRREMBERD B qIZQLWQ9@§ oy g é%h%%‘éﬁ%el 5 h&ISSEQ'CtI vely, and

was subcl oned fromthe vector pTLPCY
themrepcabed tarast HP2P @8 welbEghe mmtatedthrgemcgptuea) mABOHS AhF@s and captured
t [0
B S PSS BB RS EADALE RO s 03 rg
(clgsied gizalictI S99 4863111 ek mngl seluaiemmtSQdﬂsﬂf Bl 5 (ekutd trmﬁalbhesﬁeas\tely) to CD25-

eeni n specific,m
ST PR NE A SR, T —
respeotive crmtltemb\sﬂh cipeake InmtEQ()@BipJnB:lé& opéd d4dere@Bl bpedvttifiddd, Sespectively) as

o 90 S O TR B S 5T 4903 12

S9Ex FHIS| ind EDANinPRERckRratiofildéfEndett mafXdr’ GERaVRH %xgmfxcant binding
tested for bindi ng to the unrel ated profeins HSA

signgl fufhe carehic st Faniure JHK©BeN JymRhol) Res é%tﬁ@ﬂ)le &eaitrol binding curves
me%&f éhroﬁm%p tl’fl& ?@g%%g??@f Bﬁ?@ﬁlﬁ%@g%ﬁt rg ]ogéa%éﬁi for 12 Sher control
tar&ﬁtﬁh@f’tﬁ@ pr operties were confirnmed in a secondary

hi ght hr oughput ELI SA assay. In this assay, crude

extracts were tested for binding to the sane proteins
Figagl ssews 4 mheuﬁmcmmwﬁag wi SRre@risEign ae@toangpcquTLPcm codes for a
f unr el at ed E“rOQ % A, CD154qT&re onbl nant hunma
usIOBABICITY S sigealt S CRiher et@MBJE?&:XT"é)nWM facdified tear

lipde@Bh ectoadind & &F’lﬁ‘ ’Z) f@lldﬁ/@i/ By thé‘@dteﬁr{fhaf SIERLGEOYEI A detev vant segment of

clones with a ecific target an

the |ngglet wélsg%%ﬁce ﬁ%PIi ?@lﬁthe@pmd@@%f ipgeiher witbehe eneadled amino acid
seq@él‘@etnhﬁe Qﬁjeﬁ% lﬁﬁﬁﬁ%@fi‘ﬁ%@ﬁ?\l@f’? L DEe selv% 9!?& et@%ég% %ﬁal restriction

was det er ed usi ol 1 godeoxynt
sitep@d emds vaigh q@pﬁmdﬂhnstammto@eefdct@eﬂenem éutsilly thésrregion are identical

t | cordin

il X Bt DR o Bl R o B RaeniP of Pl nechipspey he German
patéie pobliation DEY44 @7 Segjuénci ng Kit (Applied Bi osystens).

One mutein was found to be enriched during the

sel ection procedure. The nucl eoti de sequence of this

clone, S67.7 C6, was translated into the am no acid

sequence and those am no aéfds deviating fromthe

nodi fi ed TLPC encoded by pTLPC d (SEQ ID NO 24) are

given in Table 5. The nucl eotide sequence of S67.7 C6

|s also glven as SEQ ID NO 20 Table 5 Sequence

o o o
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to wild-type Tlpc to the experinentally used truncated
Tlpc 4 Ju Val 95 Gu Gy 10 6 e Argll 7 Gdn Arg 12 8
WRASPSER563 9 Val Leu 43 39 Thr Gy 45 41 G u POCHEFDOE®I447
Lys Gy 72 68 Asp Asn 74 70 Pro Leu 75 71 Ay Asp 90
Fig882 /ghgwii as g9ph@al tepsesFimati@y ob SheTgtata Lfeam Eoanpdle 303in which binding

TLPC For .
o BB ST PETILBLT B LTRSSy it
p1e§c21,beﬂ ke gdf. hGIXH3-FddLwell aaihe uidelded t’a@geb GAOD22gwéd erformed by ELISA.

Bm?i&br etﬁtg g(g.lP(gCt o g{bg gslgg 88@59\# f@?&@ﬁ{:lgf,mﬁgsegstggmles) was

con§pkdd Wl the 'i‘ntét?acﬂ@ﬁ;ﬁ/fth Rethob foger 2FBIS open ﬂ:iiﬂﬁOIEHtﬁerTLWmutem binds
hCISurlfledfromt eperlplasmcfractlonln sin

3TPC dnp sABECHHREQMTePeH AR dramneizwhigress pa ﬁwna&ctamhgmdmc signals were

det 5{(‘Jtﬂ¥vuﬂi%Ia@éd@10e( EBA) using a columm of appropriate
vol ume and suitabl e equi pment according to the
manuf acturers' reconmendations. Gel filtration was
. r 7 t a . . o
Flgng rgrtrlgglsa a }cgllqﬁf)pe%érﬂge( gf nﬁe[t%l) ?loarxé'r;ﬁ}&ga tfe ?Q, B’le&/hlch binding
measoiamtssofdhesﬂLP@hhlﬁemcﬂllomﬁmo witic thegiresgribed tat*@t hCD33-Fc as well as

e A R D R BlE A s SERomH iTd ety Biing ofthe TLPC mutin

S101/TaA a0 tEHAB3-FO (ot @RSles \Exa B aded wiltEas lﬂrit@ﬁ@tﬁ'&n @ffthe mutein with
t he afflnlt)s of the TLPC nutein for CD25 in

hIg@M(eP%ﬁn@ j 40d leff?D%éomttéarepl@é?Tl‘re L6t ﬁiuﬁfél&l basds hCD33-Fc in a

con@&ﬁfa’ﬁbQ%@ dlle 3RS vﬁfer%%o%ﬁ’%ﬁfﬂni Mn&ﬂc%% VEte 8dtectable to the
bi ndi ng to captured CD25-Fc and the con

Uﬂlﬁiﬁ'@ﬂéfilggtscapture mAb, HSA, FCS and captured human 1gG
Fc-fragnment. For this purpose, the wells of - a black
Fluotrac 600 microtiter plate (Geiner; 384 well) were

Figc 3dtsbdwwiat fraphiealc mptasematmodbof Meudata Arcnh -Bhargphe BQ,Gm which binding

t Jack on |
medS R SR RO R (AR g N ribrgin S101.2.008 with
the /p‘réseﬁbai vagdti NOBBB{Fcadrdwall S hﬁeqm&ﬂim@ltmgktsnmlsmmnd hIgGl were

per}@%ﬂe%ﬁy ﬁé‘%%ng]ﬁ?&( ing %%t}qmtf% ngggﬂe%ﬁﬁ% Qoﬁ &a%@é& -Fegclosed circles;

1 ééﬁ@ DR&H) wak cdPhparkd wiB R th@factidl\6r the ¥neleR With ROl Tbpts t 1
o ?ure ° aAr and FCS1 (|:agt1a| Cal f geru RigGl gbpEn triangles; open

dtamﬁmﬂ) ) éﬁP%p@ert piEless onen apaesshtlhgt Tlals na#tels bigdsphGD33-Fe in a
coné&tﬂgémdgféﬁ‘iieﬁﬁm{emw chéas 6 i?'n}ﬂ%la}ft b1h@if1€g%51's %e detec able to the

gmsnt Accur ate Chem ca S cap
um@latee\targﬂeentratl on of 5 ng/mM via the capture mAb
coated at 5 ng/nm . After another washing step, a
dilution series of the nutein S67.7 C6 in PBST
Figcv ghawsn snmsmgm of bmﬂmgdomemmeatSi fmtnreamlgtelev{ﬁsinawdem the binding

mgna?mtegs%recf;:ﬁbﬁ’w ES &%%gﬁglts lgtr'ed aégﬂwh{ e ti%egéﬁi:_iglg injection the TLPC

muﬁefrﬁ&}ll@é (t108& Bd;omla(ﬁs lvdthettle {)msmﬁbeoﬂl taaget RZIZD3BeiEm dfrenirgdctionet surface is

was P t gﬁnu eggi‘lgg&vir@teagé;es (%?gzg%slr gPlél 1ts {:a%? {. gssocmtmn rate and
dls@l@ﬁb@%t@&dnaﬁaﬁ@(ﬁmﬁa kas Gefeichgmidiulth g tRS BEASVaV@ition software 3.1.

manuf act urers'

Fig. 26 shows a sensorgram of binding measurements from example 31 in which the binding
signal measured in RU (= response units) is plotted against the time. During injection the TLPC

mutein S101.2 A20 associates with the prescribed target hCD33-Fc. After injection the surface is
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recommendations. After an appropriate incubation tine

at roomtenperature, fluorescence was excited at a
woroshensgs h of 320 n ( 12.5 nra) and neasured BCT/BBD04009447

( 17.5 nm in a GENi osPlus plate reader. The curve was
wadhetitveith bynnignbufferead the asteis glimocstes @@ne’sts itaygetwidtskodidton rate and

dlsgg#%) \ﬁg‘ %tt? gtglgs falgﬁsp@(}a ! g%&%%\'ﬁ%(ng%%:nﬁ' %f‘ gsr{ﬁ% (B@él t%lggtlon software 3.1.

bi ndi ng curves versus captured CD25-Fc and capture mAb

eS8 5 5P i B PSSR i e i
sighdl@nechbited MR BI(A r&Pdnsé uakis)Ep Plottbe agies ciiel theel Duingenjection the TLPC

GRS T T TE S L ——

wa%ﬂt»(/i@lll 1mﬁ{n9{c’9bﬂ¥er%ﬁttldé SRR diddSAateE EDnaNel tA@PH AsB6Liation rate and
human | gG FC fragnent. Table 6: Affinity bindi

dissasiesionnale R ot rnd hmvm@@Pﬂnla%um%@ﬁcmw%éatloﬂ software 3.1.
mutein Kn TnM CD25-Fc S67.7 C6 1178 228 Exanple 15:
Ceneration of a CHQ cell |ine expressing human CD25
For the generation of a stable cell line expressing

EXhu&ﬁn CD25, CHO-KI cells (DSMz, No. ACC 10) were

fected with the expression vector CD25-pcDNA3.
IZeo(+) (SEQ ED NO 10; Fig. 13) encodi ng hurmn cD25
( . he

Un!lé%s Bﬂh@r%@é 1|nQant%ﬁ esﬁbﬁsl@dﬁ@do@ﬁlﬁneﬁi@@tﬂ&ﬁc&%@i@@&mﬁsed for example as
human CD25 was arrpl ified from cDNA of human Peri pheral
desgribertiin Yamptieelyeled: B¥P'PER using forward primer SEQ ID
NO 35 and reverse primer SEQ ID NGO 36. The PCR product
coding for the full-length protein including the
A mindorallibpeep of TEPGawith high ceaplenity Wah @re@p@ﬁ,hygcoyg@fe@rmutagenems of in
tot CB ?l l{%&lalmnqq)% ﬁésﬁ‘t\’drfsrng tﬂ% I(\)Iﬁtgﬁx‘ﬁ'hﬁé Mlh‘?hé %%Ade loops BC, DE, and
FCEMm@EGRfmmmlnp]e steps labctqrmg \te&g; 3. Be mantlons were performed in a

vo@:?% fj @bﬁ@ﬂ%@ﬁg iih dtnérgf IB%I ca 10%%% ?%PngﬁroO?eA%ﬁh B), wherein 10 ng

pTE PuBHakmidDNA (g SEQ/mN@uz) Wiseth{ ¥Yeziaws terflaEitegethetpith 50 pmol

of prebinass 4 pedery S Yoo e Sl S I R g isEQ D No: 6,

res:%éth/etﬁ %ﬁ@%efe@hmbﬁﬁé&ﬁc&ﬁm the chaveifibhal iShbspBbtta\ﬁudne method. In
transformed with the resultl n expr.essi o er
aqiGDRT DA T el 100 | DR S e Mo PN TEHGIC PH 9.0, 500

S LTREMELIY o ittt Anana, oo

dcmP EWER/) @iftet bmgmg torm@:mmv(thawmﬁoﬁ té?dmla AN-pefymeoasg (W, Promega)

wer, e t edi.n ) r o
SR e LR LB GEC NG i 727C vere
catfed ol®idTh t&drmaéﬁﬂéramm e28fed (iir@pperigef),) folowed diyrag. incubation for 5

t he manufacturer S rego ndat i.ons re, e

rmppt@p,i@p &0t @ forifing! exioRsion esirfacg(rq;)%{%non produc%s \hvgre isolated by
Rl @ﬁct@%!ﬂo’ié%is freRectay Abales (Rofhg weilgl the Jetsorb DNA
pr%ire try S|§1| zed ransferredQl)/ntgo fl\se 9¢5 cr%
expheftoakit (FBesomed) owi ng day, selection started by
addi tion of 200 ng Zeocin per m nedium After one
week, Zeocin-resistant clones were transferred into 24
Fonetid supbeaierst aatpﬂlfs:ltlweqq[emﬂﬂ@() eluhixture dvas prepeeeds wwhetpin approximately

G, ei 5 [ l.

Loph ey e Ui pscee R PR 48P B AP K e M Trerence of 1000
pridi. of a6t @8 tlﬁ%iﬁs&hb]yn;girhm JHQ e WOe I pFBOSIDINGeS @nd 20 pmol of the

kept, stocks were frozen and all further assays were

performed with these cell lines up to passage no. 30.

Exanpl e 16: Testing of TLPC nutetn for specific

binding to a CHO cell |ine3gxpressing human CD25 The

mutein S67.7 C6 was tested for specific binding to a

CHO cell line expressing human CD25 in a fl ow

cytonmetry assay. For thls pur pose, the

AN ™ SR IA PN A~ . R LAY A 7 .\ Y T Y 1
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EDTA. Approxi mately 200.000 cells were resuspended in

30 M PBS/ 2% v/v FCS and incubated with 10 ng S67.7 C6
wobiaioness as descri bed in Exanple 13 and | abel BAI/®P1004/009447

fluorescein (Fluorescein-5(6)-carboxan do caproic acid
medhtFigonimén$BY [TDeNOe; Bbihudsadmblly paimas)hiadre| tastin graup at their 5-ends

:;Lllo‘g;%i_we ﬁrﬁor?tggfgraug ggﬁ %Eg%ﬁr;:ordggtggﬂei g%vgf(? §§a%%)§e vf%%h reptavidin-coated

pala'ﬁ?%ﬁ #iy Be@NAH@kionaly, DO @i 10ReTaLbwK At dNIlPGIMDy pho mM dATP,
TLPC encodedby pTLPC8 and, | abel eg&gg fl uo

dCTHh dedin, AT R 1%@,1@qu%13%@ ( PéS)(lﬁP ﬁva\ﬁé were added to
brm%'v@g fn'i)&ﬁl% tWtﬂehandl V&ubﬁk&'z@do ?DWIE@Q&&1MS GA@diddSmto 100 pl aliquots

using C-labeled Igd (Acris
and Pt y~'|ae p@rﬁcmnedlwmﬂq exclesof ki rﬁmupecq;l%fcoh rrgﬁutp @LG&&IH S minutes at

9 ' a ified
TR DGR BO b R EC P m et
usinlg th& ErENIA.. C)Bﬂﬁ-ﬁuneﬁét (@eabakpeci fic mutein S67.7 C6 and
the CD25-specific mAb show significant staining of the
CHO cell line expressing human CD25 while no
For &ldiihd p&pbies Stha fadngeno fepidventime ki rlinafy e TR ChiOteird In nucleic acid
I'ine occurs, The controls wild and.lg

formay 3 g oP} BHROGPGRIRY TGy BEOH UL o Eg e pRupElp s ttuctions of
the Hﬁﬁ@ﬂa@t‘ﬁ%l Qh@@h@g b@("’ﬁecﬁfﬁl Qﬁﬁhtﬁe@daﬂo@e J%l lleatﬁophﬁmmb gescribed above,

Generati on a _error-prone- raryfogt e
resuéﬁlflg ma@nuh@tSUﬂadqdd?Néfﬁ%n@me %(H’é‘éﬁcrqo&‘ qﬁL‘P@:lZﬁu]f’ yyigggents not or
mcoq‘ﬁ)él te% %Js O WL Bttt 414 0Reifl e Hidthedadsh ubn@MB&tdddin-coated
was e dfor an affi Inity maturation procedure
pardrthegnefio begds §Mestkpnd gener ation library was prepared,
based on nutein S67.7-C06, by enploying an error-prone
PCR protocol. This |ibrary, already having inprinted
Theréferd) 200l iuh gf the fcommd¢ialhy ﬁmla@@%ﬁspmnpﬁ deapasgimagnetic pdl'thleS in a

cont TRERAEE BB SRS 5 O 08 R BT B TR pacicts ver
therlr Brtaﬁ{eﬁtaHﬁ fhifedBGiE01 0D Bholdf the(DlQQGf)'agment M)lOOE}leTE -buffer for 15 minutes
589-603). For the error-p n@Lﬁ& dcat{1 1.of the E dorf
at xp@@dpmeﬁar%éfhema&mwm Bertigies d"c‘?rﬁrﬁ taccd f‘sré'&} |9 the Eppen
ves vp&\ t7p gld%i@ thi3nBQnd@n¥BiRritsad cdRaipidpahe Pufifled DA fragment was
eot | de anal ogs Since these ol i godeoxynucl eoti des
recca\reeecf foa fikethrey uschie tBsfolowirsshigdtionireastiant es, "t he
anplification resulted in point nutations randonly
di stributed over the Bst Xl gene-cassette, which
TheEO N dfsrsverns pTRPCY mExgszﬂ)r\mstqut aiith @eﬁ@ agtlesoribed pipye and the larger of

theg‘g;gg_éslﬂ gﬁ{} Cﬁap@gﬁy EW Jéﬁ]{e'fl [}_.)&g) rrepg%%tﬂg ag%s%élaeﬁ&trophoresm

ForGh® NMhneadSe5.99 LRI(30 famag i PER fimgmehi argl Thkpg (30 pmol) of the

Vet Emon R R R PRt e Diense OFes T Blsts Lt B TE R hfeese Promeg2
in Aotal #orid?{e%@‘%gﬁ) mes@m TRY/H M pHEs] 1sh Mipg0n)$0 @IMIDWET, 1 mM ATP,

manuf act urer and Tpurlfl ed as descri bed abO\ég
50 pgéniIlB$Agfqrr24ah dbLfB’ICe se RNdea tlEﬂ\iAg%'trOégTﬁﬁ‘ﬁ‘Ered‘raS en precipitated by

ad 51%%(?%) e des tlh@A dﬁ\%gﬁltgﬁ [ﬁ?ﬁt ?r 8330GARM @B ohium acetate,

vverer err |ntags usi ng
ands33.2pil arhmblrﬁmﬁmdn praRﬁfmgrrewsdob@\a@rtbx ¢entréfiepation (30 inutes, 16000

I bed .in Exa r b 0
o B A S R AL A B Y el bt mie
160885¢, W@P%@@u&ﬁ%dﬂtﬁhl fhieeDINArpeiiet ztp@e@bﬂ\ ghdfssy bed um;ﬂcm:d Finally, the

TLPC? (Fig as described in 1
DNA gt Fisholw dbiord Gk cenegpirp of 5 8#@7%33 2 Bigd VBlme B 416.5 pl water
fragnment and 38,7 ng (15 pnol) of the vector fragnent
were incubated in the presenceof 420 Wiss Units of T4
DNA |igase (Pronega) in a total volunme of 4200 m (50 M
Tris/HA pH 7.8, 0 MM , O raM DIT, 1 M ATP, 50
mg/ M BSA) for 48 h at 16 @ The DNA in the ligation
m xture was then precipitated byadding 5 myeast tRNA
( mg/mM solution in U O (Roche)), 4200 m 5M anmoni um
acet ate and 16 8 m et hanol Further processr ng was

o a o o o, " ' ™R I A
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nmut ei ns enpl oyi ng pol ystyrol nultiwell plates For the
sel ection of affinity-inproved CD25-specific TLPC
woreaosionesd rom t he error-prone PCR |ibrary descPChEP20041009447
Exanpl e 17, rounds of selection were perfornmed with 2
Thequé[fzeitﬁm ofsdlascmtoegmpaex(taféIcethIohBMer(ngk Al alndBpra) was carried out

accqydiae o b%‘éﬁ%tﬁ%%ﬁcg{bgh B9 Thie rch rend ”?g%‘??]hl (1995), 128-129) and
by }Pérﬂ%g CDlends Bzo@ﬁ&ﬁ rhScb ed (19960 1vs- TGQI 1 DIABhngedlm msfddgnstddeio an optical
i ncubation with the tar ot ein a rom.t
B VS oo 5 SR
was%ﬂédbm:e?l (,?E ?40 é}%’\ Mdvebesn £a¢hrbRhejeigasie I@lf@i i628hidk an ODggo = 0.6, the

phagem enting nulti-reactive or
cultnies 3l apebiidi fpb&miwtmle@r@d syhieqeepbireatifuged fop 1,3 minutes at 4000 g

and2BE! 7 %ggﬁ]s \!vg]h wished {v@mé}h 5@@ 1 iEd ColdJRGE SO0 01yce1ol and finally re-

I'mTunoResear was coate e polystyrol eplate
susp‘ﬁnd@d mahakoficateld ﬁﬂ-mdQWMlO%Ava@y@r@ 1 1o WY yeast eghact, 0.25%

w/vd1 y(pécg]eg %e 8511%%/?1’&&%6&%1%1& 286&?)8 Ql?o%ﬁtf{@ﬁteh? %i%%id gitgﬁg%n and stored

at -S¢°o(at egy B) was added and i ncubat ed for one hour at
RT. Adsorbed phagem ds were el uted under denaturing
condi tions and by conpetition using the bacteri al

The‘"ﬂ/ﬁcﬁ‘b Putd syRlcHE(BASR A9 $6E LAdn béhjﬁ%@imhﬁthkuvbmestﬁtﬁn the same vendor
first, second and third sel ection cycle abqu

(elettradel geparatind 21mm) fon eloctsppagsasiang S1hsps Wfé%&alﬁgé P‘htpaﬁfo% jemperature
emé\g in§ %(é ?ﬂﬁ@@%u»@ft&%%%m@?gué of OZ(ﬁCdEéo% Mﬁﬁ'&!fﬂ@ DV Alsefution (2 png)

or ne respecti he phagem
Wampiadfwﬁat@(bnl ofidlse @élrsnwenﬁe@na@cwg@rﬁor)édnmﬁte ERdfeRd §an5felled to

o PRI A 8 i
wadinihedihiety diptaliad rﬁIRGCSIpahuth follped bynimaibagorhipr G8 @ainutes at 37°C
the col o th Far, .t
ST T ———
am%@ﬁh?@ Qg‘f{xﬁ\ﬁ§ fe)sull[t]lhg ﬂﬂfh DD%O?E 01261 By lampdbymgg aaraiaf 78.61 pg ligated
an I r characterizatio screeni
DN h ok GFne BB B A R AL PP A Bl (g ansformants
weﬁ%ﬁrtﬁéﬁbﬁgee [P&d%rt:?z%ﬁc;nhﬁ’ p‘Pl ik dodhBE F&T the 'ﬁbﬁ@ of BeQ@IMT muteins as

nto pTLP | D NO 22; Fi
fustfearproteins apdq:qgob@i in ﬁéa@pks’/'rﬁféherﬁ(\pw PRRSICRIE \é(Pe(gﬁ/ 9%]96?%4 pifexample 1 of
@}4 clones obtained by infection
thew%agﬁw%%&a@mg% of selection strategy B from
Exanpl e eI ut ed as a result of the last selection

t‘e%%ﬁ&éﬁti#igé%ﬁgéﬁs

A s%é&d-rr@lddfn ﬁBiralrﬁof ’H&F(Bﬁnh h@hfcompaa‘xity miak prepayeddyedncerted mutagenesis

CD25-speci fic_ nutei.ns was earned qut .via
of pleeted -25BifevAoh pe%ﬂﬂ%rfﬁ/“sg*rﬁ g’h‘hﬁjp ?A%qysbégeoc nEFas well as GH

en&)r 2GRk tleR ﬁfrhlhﬁ)@cdlﬁ bpedth € PetRer at the oph edll of (e Uipoedlin u‘émg PCR in

ectron o e clones obtained fromQ N cuItJ
mulmlp13 8¢ psedcording M;l?lg{ dn foatids 2 lgngthsypstatian Wan introduced by insertion of

eit Io(r:rcgrt S%r hidi nac'l el%%ﬂg(cop g Etﬁl{,&rsrgﬁg s RYRFeed il Egample 1, but

ranes ar plates by
empBaMise ofo d1fB£éntmhgoﬁmdn@c(mﬂeies XSEQAD: BIO: g?)ﬁomq«,SE@rlDLNO 28) for

hours at f ol npt her i
PrepapbiQR sOfa f ezgégm?rﬁév%em 35/%?: i /|9 5 <omp; rﬁ%ﬁ%%% og\g\rméf\)%pacfcf?ﬁonal random
nu@Boti @R 6 thé Hiedivg bﬂ@JMIf@erﬁﬁm aridss Imcurdtﬁd smbﬂize IHA@ AB bearing the
foéhoe;qg;gp Ir@'rgwtggrggg\cl)\g/rtee aced g rg{ﬁ?tax?‘%m /—\E‘g Béatiorg vgetrg Yixed by the
rdbu& E&@E@ﬁtlmtkﬁs V@@WSDa%( af MBONINBESBicaaesbyBhblgondleotide SEQ ID
ring [

s phase the respectlve TLPC mut ei ns were
rel eased fromthe col onies on the upper nmenbranes and
were i nmmobilized via their al bum n-binding domain to
the HSA on the | ower nmenbrames. For the identification
of affinity-inproved, CD25-specific nuteins, the
hydr ophobi ¢ nmenbranes were screened in parallel with 5
dlfferent concentratlons of CD25 Fc (10 nM 3 nM 1

o o P — — o
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nonitored via Streptactin-HRP conjugate (EBA) and the
DAB substrate kit according to the respective
worecvalsesar ers' recommendations. A total of 9 BPCDRR®04/009447

fromselection strategy B with the highest signal _on
NOt A8 ThovR(SR ressHioeniveappderst ictemame Wisassspgeteddn Ergmple 1 except

ft R
o5 LT IIENS! L o s PRl R g ERg IO No: 2
wasSEaploPedNG a &Thaate pogether with thepramers i@ 8D SEAeif and SEQ ID NO: 29 to
R D L
aml'ﬁard&icﬁa@O&E@ml MO S2R aehSEQADKNO: 2NfipltheektBigeyby ¢asiino acids. This
PCRaésExllltgg frb%lu efn%lgs o @I@&?@g%ﬁfgg\%ﬁgl%&al &33@ eﬁb AA3%8 base pairs in

sizd @hf&rcbﬁﬁﬁnsmaﬁgtﬂ% WHasE ht@lﬁbtufﬁheerﬁlbﬂt@@ﬂ d@lﬁlaqlueélclex 17 (for loop
one E15, was trans

ABaerignded @dsl@myéﬁ@étea%f oHRRaAT A 5P T ‘?’ﬁ@}ldggbyzmm
améslf) %mtﬂgﬁibcgdo%% IEF&}} R84 %ﬁé’olbg/onhlﬁLeB’ﬁEes@md\@o aR@3EQ ID NO: 31

i veni n The nucleoti de E@guence of cl one
weﬁgﬁnlﬁowd inEtderitg apiphify BrRdregamensBgl pgred amplifigpiqn products were

oSS A B 8B O B ek g e Wi
SVMis1 2ndNPdReCleag- I.a;cﬂyntaﬂm (Ryoagd)er i ng according E15 to

wild-type Tlpc to experinentally used truncted Tl pc 8
4 Gu vVal 95 GFdu Gy 106 lie Arg 11 7 Gn Arg 12 8

Foﬁ%erﬁ)% kIO PURI fragnenBAA bAd Bhin a“élﬁ)sékﬁleﬁﬁarﬁhluﬁdﬁhyn 48p4PCR No. 2),

50 46 Gu Gy, Val
eacqhef quoPﬁgrfrngqne;@s ﬁ?vbas Lné\ejec%ylt; f%l(ga 91 aggxﬁng% 153 s%gaba??_@(g&? pl mixture,
whettiodh Iré/ﬁm-ﬁ?:‘w 9(70 t%’bl EB’%SHhQ@ 1&petine ﬂéﬁﬂneﬁs \0@’6 ukel as templates, in

seen from Tab 5 nutein F92,

theqm:sen@%ofa’iﬂonmﬁcel@f gaqlmnf ghei W@b%#@cﬁ@% D‘R/INQ]L 3@ pEQ ID NO: 34 and
10 %890? Igféhgb@?d&ﬁr?%ﬁr‘f@ﬁ ]!;Q ?DtN9n§2 28 POR pRGLcBlwX PUBkRd using the

nity-inproved TLPC nmutein
Wisaldes\ 6l myd PER Wedrely SystemdRiameegabt hod For t he
preparative production of the nutein F92.8 M. E15
described in Exanple 19, the E. coli KI 2 strain W110
Fohédloh@g rpufihstd) eh@X@ngﬁtB mprwsenmg the TIPEY of TR mygteirsiis nucleic acid

mut ei N, was us la ductj.on vi a.
fOI‘fTéWﬁl@ﬁ}rngUEWFt?l ﬂ?ﬁ‘ar??tﬂﬁt“ﬁ’sé) g PF%@Z&W‘%@%P& iBgt he instructions of
thHhafifAciiRs dadlthbd @drifisdm Béeriped hl%\&$ mésultfrpaiet daubld stramded DNA-

single step cromatorag)hlc rotoc W th StreF Tact

fragmpetrspf 3%, ﬁrﬁﬁ and 3} 1 quetsayidesdn pige- epl}} lgqﬁﬁnfgl'ts ngg lélﬁgpg]lteéely digested
wepeepen¥ {ana BB sSbiotiR mngg uﬁgg S RO dRCSA ﬂé@arh'r%nteh@beads (Merck) as

urers” reco datTrons.
described in Example 1.

For subsequent ligation of the TLPC muteins from above a 3944 fragment was prepared and
purified from the DNA of the vector pTLPC12 (Fig. 7) as described in Example 1. For the
ligation reaction, 1.97 pg (10 pmol) of each PCR fragment and 84 ng (30 pmol) of the vector
fragment were incubated in the presence of 840 Weiss Units of T4 DNA ligase (Promega) in a
total volume of 8400 pl (50 mM Tris/HC1 pH 7.8, 10 mM MgCl,, 10 mM DTT, 1 mM ATP, 50
ug/ml BSA) for 38 h at 16°C. The DNA in the ligation mixture was then precipitated by adding
210 pl yeast tRNA (10 mg/ml solution in H,O (Roche)), 8400 pl 5 M ammonium acetate, and

40
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Gel filtration was carried out with Superdex 75
mat eri al (Arer sham Pharmaci a Bi otech) using a colum
wo@Rooapprepri ate bed vol ume and suitabl e equi pmBCIL/EP2004/009447
according _to the manufacturers' recomendations. It
334l qﬂéﬁylﬁg Fugthetpregessingiwes perfeamied addordifig B Examu;del 1tindfimally, the DNA
dis
wag 2%82?%‘?&?@%%%%@ n@ﬁaﬁggf 4%%%@11 i {otﬁ ChorBE6420 u1 water.
respectively. The nononelic and dlnerlc fractlons wer e

o B DB S R R M Bttt upr
waatdrrind byt- alcmrﬁm‘gedEﬂ.rHQeIIUBfébﬂpf Ing@lPBfl b8 F9H Bf\idhted DNA about 0.6
nserles nutein F92.8 ML..2 E15 nononeric

{
X 1§na1“aa% RERFYS Wﬁlﬁa%t%?@ 18 Bliegeticd 44 slepleQrarptiaguns Thg fpsfemants were

furtfer Weed fbesit ftatich GphEbdrfifls A&DRYng &F chbuogh:
capt.ur ed CD25- Fc ?Lb %é he ?:ont rozﬂgrc}t el nslBg%%%u}?mmrﬁ&%70fthePCT

apnlve;&tlorpﬁ@ S¥82840: erfeamplerhaf thg @ camligaiemW O 99d68&s ay
was pexformed as described in Exanple 14, except that
2 5 /xg/m CD25 Fc and 2.5 ny human 19G Fc fragment

fainst VEGF

% ‘ i 2 F and re mb are depi cted
em ﬁf SH&I %P ? P % 2E y. The val ues

Fontaitioa cbf P Immtanﬂal &nto 13k s oc il ol lﬂmcéﬁﬁt&t @iﬂih% lfbfl rary obtained in

| ex bet we TLPC nutein F92. 8
o R e obircinhedResighgs S et metb 0 0 es 6,20 mi)
res@sp2bdddd mel 1] BESRimiM EE1,PO,, 165 Ni, HIPOTEA: S%@ﬁh ﬁ]l g containing
ng activ was_ obt ai ned for the contr ol e| n
50 8@@319? B%écome%é Tocuiyt Ravene senwBRlpypan SA; Roth) and 0.3%
TwhérP R used Qspél@c@ng lﬁftféx nl"ﬁc}f tcbfh@ %c‘ﬁ%t‘f&l%@%ﬁta@%@é@@&, phagemids

the affinity-inproved tein and
fropnihelibrary Werklinagbaesd mb@gme sxwm albukiife- bhmbﬂbpol&ﬁylol wells 2 times for

r .8 rati of
5 T B g Rl oy T bl
gon &eatmbinantthusmasivatsutar esddthdliahgroextpfae &% (163 diin@aids, rhuVEGF165)

pro c;eﬁg 1@%&% (%%LII[) ﬁ ét(egysgz%%caa@ﬂ 0{%& Q)cﬁ;styro e plates with a concentration

of TBbetmp cCANA3inddlR0ion) of (thEQIdcRedNGhagentitl® in 1) cOEP A Blocked wells,
gi : 49902361] ) .

h CD1 NCB| ACCESSI BC 074950
adsqﬁ%ﬁ&:&eg@é \%we\eiégeq():q.(ﬁlz 3 -‘Bleradagrbed p @g&nydmgre treated with 300 pl
0.1 %Qgﬁ&@ml ders Qrz Bed rdPediie &/Qllil f(%W 1?0 mAIMﬁeQ EB%{\P&? by immediate

encodi ng for human

neufseliznfign gbthe giF: of Gadpederiqn frerc.n@ﬁbanpmsm wigoanapp(dDate amount of 0.5 M
Tﬁﬁﬁ@éﬁhﬁ]?%ﬁl i LRGN dhﬂle}qﬁ&éﬁn: %&%@g@?%ﬁ'&gg‘%me pgagemid solutions

e-cor Fect sequence 1
wascusad |f¢rr1d‘dg@ylctieqpﬂdmatmg Afttertdaeh pj/caa; of selemjohaié rig:rst dilethe phagemid

inp M@ g@g ; m?%y rdes ,ﬁa gtk INPg &%6&1 s gg%f&%ﬁ]lg&y SHB%thon In brief,

seliﬂmlmtl?mq?kapmdnfd Qmétﬁdﬁ \Berd ?ﬁié@{) with &. E&ﬁKLllCBFu@ Bells and incubated
es . Apa i sol ated by agarose g
for 24’ gEP @5%"55? @i@%a%ofgge F’ffﬁ‘éﬁ‘? PHlsSHerBr eRKIcet OraLB/Amp agar plates and

incubBtéRoRer ni gt 37w Rthe NGBS dBUIHe cbﬁ)%e(s £ wgeec%ﬂntg@and the titers of
Kit, Promega) and |igated i'nto the pr €ssi on vector

the @‘@emgi spju jcf(lfinm/dqwrag@d) Tmf@gerh@canmématﬁomearpemmed at 22°C,

with the sane restriction enzynes. XLI|-Blue bacteria

were transformed with the resulting expression vector
FouCfoxthwr Sqi@ﬁﬁNASOllIZb@gai)lstath EGE 1 &NAemwasried cadt eds eagl employin g the
pregB o TP S PGB T T SR e e (SR el with the

110) with the expression vector CD 54-pcDN . Zeo(+)

was carried out basedon the protocol describedin

Exanpl e . CD154 expression of several clones was

anal yzed by FACS anal ysis as described in Exanple 23.

Cl ones exhibiting the highest expression were used for

all further assays up to passage no. 30. Exanple 23:

Testing of affinity-inproved TLPC nutein for specific

blndlng to CHO ceII I|ne expre33|ng hunan CDQS The

L )
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pcDNA3. 1Zeo(+)-transfected CHO cells described in
Exanpl es 15 and 22, respectively were detached from
waeedoswresd | asks with 0.2 % w v EDTA. Appr oxi maREl/gP2004/009447
200. 000 cells were resuspended in 30 m PBS/ 2% v/v FCS
excaptdon thetuindt ddund x H0'2 phagenalls were e kédbeERRAiMith Be EkBnd enrichment
Fractl on obtai ned as described in Exanple 20 and
“Y4bel ed at a twofold nolar ratio with fluorescein
(Fl uorescei n-5(6) - carboxanldo caproic acid

. . Iuka) based on the prot ocol
Example 4: Identitication of VG F-binding, , aPY uge of a high-throughput

EL[@IQQHe\éﬁil&q‘%tﬁQh 2.5 ¢ of ther ecorrbl nant wld type
TCPC encoded by pTLPC8 and | abeled with fluorescein at

Forghe graf xicel produntionaf the TIRC ewplinses lpmt@@ﬂemndﬁﬁ detection tag

BRI A ST ] S0 RREIBATS v avuton

ELISSotgpening ribe abctoNTbPC&QF B I8 SEQUEAIN@N2Hnwac eonsaatts. The gene

caif BRI oy PLEE Pttt PRV BirAaBlat hasstey s pploned from

theszealsr PEICPQ7 (HRgt4) SHEIANO: M) into pTRPeged CD25- specific
mutein F92.8 M .2 E15 and the CD25-specific mAb show

significant staining of the CHO cell |ine expressing

For WMgPHrpQWtﬁe plabhfl DRASH SN3d1AC@Rbrh&mdliE Fhnd A %o[z:'r:'lo@fn%s obtained by

I'i ne expressi ng hunman CD154 occurs. The cont

infegfipg with pee PI@B@HKH drongExarspley e&mecéasgemesmltawe bishetlasgon oycle, using

the bga'é.?léf v érlupf'eb g‘ﬁﬁ Eﬁgﬁﬁ%;neﬁ‘g G ?FA {N \?I et ?%n@t o% enzyme BstXI
andalﬂcf srpdltey of the Wm/ﬁggIMSWBF. pu]‘lfwg bYIpF@armtve agesodeygelislectafphoresis. The

j reem hod, For t he
DN, of SF b B v IRey RE REPRI PRl ARE 105 dfret i oo fragments
(339ﬁpr)i wiss iegjaie rethewamb vayC-t er mi nal T7 detection tag
(Novagen) as well as a C-termnal Strep-tag(r) I
affinity tag and their characterization by

Forth@hgdtionoeh mot fofdl b%eswoe@mnﬁagrh&es JRAEMBARISRIE e Weiss Units T4
bet ween the two Bst XL cl eava tes was subcl one

DNfylggase (faomesd) on a,sqfalpe}uwp@ﬁ i) CiOrmt br1/BES PHH -8, lcsrpM MgCl,, 10

mMOTT! Mind1 mpﬁ%wowéaeoyﬂhaﬁb%gn FJN/z\h%zdé% %@?Gflr}@'@tc%ﬁ K12TGI,
mxtureo E. coli” cl ones obtal ned ection wt

whielh bagleagésrrpironie) oies Erasfpimecdigitle b ud @ﬂtlnehgatmesmxwloﬁccm ding to the

t

CoC RS Hb el R (YBl andBleRAN I e acar plisy (diappters 14 om)
out accor d| ng to the hi ght hr oughput ELI SA pr ot ocol

ext g?‘r s .wer

. I bed i
singlE & et SrOBFhaPHEcG tigshPd paararEn EogREre Bnfespective TLPC

plasegifs estfifigfor GRsT LEC teins wki’@;ﬁﬂked Rordth&eMear Plafdd M8/ 70141 per well
respectively). |In parallel, crude

ZX@Rmpé%tffaéé%Oméﬁé welkplats (greimgrhay ﬁ&aﬂ@oﬁmwov@@d colony picker
(Geh&ix) @9&@1@%&@6&%@5@3%@@% &@@ﬁéﬂ’cﬁ@g%&q@r V\%uhlﬁr) ina hurmdlfled

concentfation of ?!%om via the captur
incubgor AWM Mefﬂﬁjﬂfﬁr) at %erglagmmrnghts’;ﬁé&) flihe Cbltw@s IMgTe chluted 1:100
I; [ t
moRUBTE P Y Oy B BBk DY pin epticaing
headh (@dnetih)ramdgtrpmt fthlchAl han379G mdaﬁ;)gm;H follomed teydrr 1aClIt81t10n for3hat

oMer S |nd|n 0, - Fc tured at
2276258 GO et Rodi e Civi et appExidiete OB, Hp 384 wen
platéowergikBpl RY'niGtet’ hlﬂallé@ E1€18OP@ dftor Rldeigd TS Llegim e, F¥¥brol to each well.

HSA, CD154 and Human Gamma d obulin (Jackson

| mmunoResearch), coated at 5 ng/m ,10 mg/m ,5 ng/ n

and 10 ng/m, respectively. A tot aI of 13 clones from

both sel ection strategies giving rise to a high signal

at the | owest concentrations of captured CD25-Fc and

| ow signals on the unrel ated proteins was sel ected

andt he nucl eoti de sequence4df the respective TLPC gene

cassette was determ ned using the oligodeoxynucl eoti de

SEQ ID NO 37 as primer on an automated Genetic

Anal yzer syst em (Appl | ed Bi osyst errs) accor d| ng to the

.
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S99.4 F15 is also given as SEQ ID NO 17, SEQ I D NO

18 and SEQ ID NO 19, respectively. Table 9: Sequence
w@basaces i stics of sel ected TLPC nut ei ns wi t hPCTYpPI90O€Eh9447

affinity for CD25 Pos. Pos. TLPC8 S99.3 H24 S99.3 C13
Rec®athidarE T PRumiteins wgreNwadiesed igtha O6 ovedli phafes oy adsiing 20 mgper well of 1.2

p,glvg F"W\)éq‘%'o@é( gcyépl P&)@?‘]&(&ﬁ%qec} 153851 gl}tl%bL-alel%\/rn% 1?(:9% %}Lu\@)ln 1:1667 in 2 x
YT?éﬂhl.gg@:eﬁtrmW @2 ikg/nﬂ) mge lﬁcyeﬁzﬁl yulﬂégls ahd 1@:u%atic;ﬂrﬁe§1Mghm at 22°C and
TN GO I .

Na(éi a MABDOA G039 v Gsy¥z fohe) vidsddel! (6 8adsielAgit the f_ilaé&iﬂas?iﬂcubated for
Pro Leu Leu Leu 75 71 Gly Asp Asp Asp. 86 82 Al a

L hvem 23R Caarg7Borom gt PR% - Tq fujejties; negsppesi s bimsmnsrlat%uons in the
sub%hg%ﬂ?lﬁlﬁr I@Elll}rllaﬁt ggtaﬁédg Mde kel ekt@iétsk@é&e'@t?p;ﬂ@rﬁferﬁ@d with 40 pl/well

rom c nuteins identif
PB$ hmtamfngnhwg/wfwalﬁm@nqi @ﬁS ontvdiwesa 2A dtina) spycentratin Fhev/v BSA) for 1

hati %dbi'OB‘ithr?%tﬁb‘?‘?Hat the cl osed endof theb -bai e

ruc ure b SO nmutations in the peptide segnents
form ng the natural Iipocalin binding pocket (here

resi,dues 28 . 2. of . AB tid L R
Fort R et P B A oe) Frioiee s Bt RL i Rre tested or
theiy @EHEENTE with @fBEdctived tayget prodsin ke VEGE I?S"S(Hﬂlkiahd mmd@fedtcbeu ol protein
AR R (A e bR B Bkt ens Thretore, wellso

blaB{ Fﬂﬁ‘)ﬁ% icue HllgﬂgﬂitbQ (G R nekBARIER) W§1e$9ﬁtea d“l%‘ﬂmolﬁg&tﬁ 20 pl of a
and S99 descri bed in Exanmpl e the E.

sohmcm oft tha VAT 65 aF deencenyatianeoiedd #é@%lu ig rPEﬁe%lt B¢ Csl‘rttécwotem at 4 C,
10@7&?91 Pk, tﬂih“t‘és%%}g b fW%%l &t Q0 #‘1 bﬁs%ﬁﬂa&hr?gsm@i #%/v Tween 20

oduction Vi a rmenter u tivation as descri bedin
(PESEP5E p&. walhwittnsneiutometsd msmme fagiart(Molecular Devices) leaving 2

B BUEFE  EE DD L5 PSR DEOTR R . s

bindFigR@eaweblothedby mpnmjamph ivdthel ObﬂbIPBS)T/l(Dm canthirsog 2%bi/e BSA for2 h
equi pnent acgﬁrd %glfi q t he rranufact g d dab

ot 1P FRBRINET QST EL: HEY P ARy BETEA P ipes g diopiped above
Superdex75 material (Amersham Pharmaci a Bi ot ech) using
a colum of appropriate bed vol une d su

Forcpmmpereiormaiandtedi 7§ thoTHRe Hsng %Rfjttgﬁ? g?@oﬂ)ﬁlzg& Ii'oteins the wells were
LTI 7 U FTRTE L (U g ki sbscontsy
plates were washed again five times and 10 pl of an anti-T7 monoclonal antibody-HRP-conjugate
(Amersham), diluted 1:5000 in PBST/0.05 containing 0.5% w/v non-fat dry milk powder
(Vitalia), was added to each well and incubated for 1 hour at room temperature. Plates were again
washed five times and 10ul of the fluorogenic HRP-substrate QuantaBIlu™ (Pierce) was added to
detect bound TPLC muteins by means of the attached anti-T7 monoclonal antibody-HRP-
conjugate. After 45 minutes at room temperature fluorescence was excited at a wavelength of 320

nm (+ 12.5 nm) and measured at 430 nm (+ 17.5 nm) in a GENiosPlus plate reader (Tecan).

A selection of 183 TLPC muteins showed significantly higher binding signals on the prescribed
target protein (thuVEGF165) compared to the unrelated control protein (HSA) and were
subsequently subjected to a secondary high-throughput ELISA screening experiment. Therefore,

these clones were transferred from the 384 well master plates described above onto LB/Amp
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Exanpl e 26: Measurenent of the affinity of the
affinity-inproved TLPC nutein for CD25 in ELISA A
waldoaniass series of the nmuteins S99.3 H24, SO9rGI/ERR04/009447
and S99.4 F15 obtained as described in Exanple 25 was
agat, @atl @cbwmowmight $A74S.slAP (fl @rx KTfl‘kiﬁlp gn tamnd &pttomei$ well plates (Nunc)
wasdﬂac%gt&l antglcfll}ﬁﬁ]% oxpésdl ggl sg aﬁ%1 ! gt@%.%nrde %ggglyovmt%ht a9§7°C at 700
rprPidf GO0 . Bige dﬁm%sldmddihﬂtecﬂixaﬁp ligto 140 L@Z&e‘ﬁT/Amplin quﬁd bottom 96

CD25-Fc a /m  hu wer
welﬂglé&sﬁb@n@aﬂ&@mfﬂﬁt% o RPN Gt b JEL & B piygtion of the
bacfediat E}/‘éﬁgs R perfimRa ds @@d@hbﬁcﬁab@%@ are depicted in Fig.

20. The val ues obtained for the apparent dissociation
constants of the conpl ex between the TLPC nuteins

For%?egdgteé_%]i of@a?%t%g%ﬁ%%ﬂ&k tﬁ??LﬁCFrx]récei%@ dwélikeof@ia%%@flu&% 600 ELISA

ar get pro el i C are summari zed
plameaéuenaab,l 384 yvetigl] mg: cReted wiepighaat ﬁ&mtm%lbul‘ era Sfohléton of 1huVEGF165

G Cﬁtﬂ%ﬁo' b% glg'gl ’If (?13 a%e tn%ﬁ&lla Fé{%@\ &15@3?'}? glgﬁ-%:i%gﬁdcoh (ReliaTech

Gmbel $ uganhh, @mmathSﬁVEGﬂ (thE@ﬁ’l@é)epi od'vhd%@ iminsedtoslls (ReliaTech

nd ggg?rg{:éi%k% m.)‘tjr gérggag nlng M 1‘%@% Smggea Ea §EF6F§“§‘$Q§3A 10 pg/ml)

as \Fa_ﬁm& RS Nhde@nEaNRE, BRL&eil) o difoB(hn tPBENS
agai nst t]he extracel | ul ar domai n of human CD33- Fc

enpl oyi ng pol ystyrol nmultiwell plates and protein A
Thl%&[gﬁ%‘é‘.fg V\kﬁggﬂ%a@grb yirBR 1A 8 ROGkE At QEWJﬂeEﬁnB’lﬁi tidSoftdiexigenin-3-O-
as deséribed in Exa anpl e 2, was_used.
mefhmbc@bbmsdtermdgmprcmpcawdtl&hnrélOéwﬁm@vnwgdgop§;§1t y{QJG-NHS;  Roche)
r
accgullusl%we élléev mé?fflhgtﬁogl\yao?fotﬁng ! zg{ug%gl%%li o@&ggsg b gtggﬂr P/ggg'@lﬂglf@d from the
RNEseam'pd)Ingate THyenteangef sEDS G0N Ia&[orrm@apmh)mmsa HiTrap column

(Aregﬁlg e %/cgc o at g]th%qn%}buﬁpgr?sfﬁih Srrgfcx)rléuf ct otﬁaﬁ %@%&%&%Bst as. 1unn1ng buffer.

vvas perfor rred enpl oyi ng protein A beads (Dynabeads

otein nal ) essentially fol]oein h
ARPTGYTIERT SO HE Waaret drshed Sepeiabet b amyblocked by the
addXi QK f(ﬁ) /ﬂgﬁéﬂ PBST /O%%ﬁfﬂrﬁﬁ%—é%dwl@%tat th-E%n@lﬁaﬁﬁﬂésdﬁbed above,
were el uted under acidic

lycin/ Hel pH 2 (%
folloived Rgamrbe/uwsémgz@tth@nlamt H pl of ‘%P%ﬂ%e% B%Céﬁméﬁbsfatﬁs of the selected
s n
TLP@ fp ?I ngte{iﬂgﬁ{églm {bégel_ § ﬁ%ﬁm}r@&n@%acﬁl% 'ﬁg{‘l\e v)%ﬁg coated with either
lhumldsantrerqoatro@raueme nmi,mepbat@:éfoe‘i é@@t mbbxami tnmE&ram Sound TPLC

ol s BP0 LTI BB SOEaRC P s

HR\N—Mbsttrdfte Qtﬁﬁ@BluTD‘ra@tdESCmbB&algﬁm ds fr omthe library
were incubated with 100 m of BSA-bl ocked protein A
beads, 2 tinmes for 15 mnutes each, for the depletion

A RlecREPSEIH ISP O FRRHI 18 cORflrirlod lop A VEEF D5 m@éwede)chnd additionally
I't pocal i n nmuteins. Four rounds of selection again

shoveddetreisoas en BurhGF160tEicall} kA CE s Bwﬁbceélﬁé but did not show
r t he respective
blnﬁ[@g&ﬁ@&g@f&éﬁﬁ%&%ﬁ?fgﬁm%mlﬂgo\geggpt ion t hgt only
about 1 10 phagem ds wer e utilized beginning with the

TLE’&%@CJ xvd%hﬁge HJE%%PI%;H si Ingl% %u 'St}téé Igggcln%ﬁd %%Getﬁ uVE F165 versus the

corEi:dl §fbt§1@l§ eery sfégacfﬁtfbﬂsﬂ:qﬁﬁfcetahﬁyasléll’ hetdfom) 4 pﬂddﬂédmpowere inoculated

t he _hCD33- bi ndi n C nut ei ns
WiRA0aH] PF BV PrOU O P TSP C RS AL (B S Al g REplate and cultured
for%hﬁ&ﬂuérﬁ%d’lﬁtmh'of el PLabindi ¥ DNAAY 2 @8estRBedCat ey tBgithsn Béttthis example. The
hei r characterization by high-throughput ELI SA

screenlng, the gene cassette containing the TLPC

between the two Bst Xl cl eavage sites was subcl oned

fromthe vector pTLPC1l2 (F4g. 7) into the vector

pTLPC14 (Fig. 21). The hCD33-bi ndi ng TLPC nuteins were

identified by a highthroughput ELISA screening nethod

as described in exanple 4. TLPC nuteins that bound
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hCD33 specifically in the primary screening were
sel ected for nore detail ed binding analysis in a

wa@emsndrasey hi gh-thoughput ELI SA screeni ng expePCTEPI008609447
described in the sanme exanple. For the detection of

DN pesuenesd s TRPE gensfeassetic wardndidatedity dirRCherli gridasxynucleotide SEQ

| r; 384 .
e e O RO 0 U 58 L B e
to tgg pmtlp@xpr@fof Afefonaniufastweramyseyiag the Hig Dyn Tegfinkor Cycle Sequencing Kit

ific anti body (5 g/m, Jackson
(Aéfﬂ%gnoﬁég@'searéh) and as a control, vvlth hCD22 (5

m g/m, Peprotech), hlgd (10O g/ m Jackson
Si mmnoResearcht)(. strept cg ﬁélo /2 EBA), human
X gHE SEANEces of sip seqyetifed cgng z)rgg 1pqct1g§alanqebtn}mggnqew1th the best

bindfngRARS wA§ h&nBwEe9 4 oREER fucRBt&d égﬁﬁénc%rbq il &ﬁﬁé Qras translated into

The target hCD33-Fc was captured via the anti
the) 3jinp ragihasaUeasre YEQ dDaNE: Badp the sequencedisiRiz) g thppa emino acids
deviathfe fOHh leNBodiHEd
th he “nucl ecgztloe1 Seggggggc%dedb%gﬁ%fggﬁg%@g \%gig %‘tl‘gvc wspecm‘c"ly’Eue
givereineFablab d'he clame $69 4rQil3 wischesendisi thgdethenination of its binding affinity for
ID NO 37 as a priner on an
Ihugﬂlﬂcgﬂa%?'eﬁg)é b@&h{ %narﬁéiggr system (Appl i ed Bi osystens)
according to the instructions of the manufacturer

%-_ Squl ng Kit

reveal ed from t he poI ystyrol nultiwell panning

reveal ed different lipocalin miteins. Two of them
were anal ¥88d further. Foe nucl eoll-Be(§84lencdo4 013

t hese qmgﬁgégl S tramendeffoi Nto the amino acid
sequence an ose am no acrds deviating fromthe

nodi fi ncod!é@_ﬁb}&ellﬁ_’ﬁm (Fig. 21) are given in
Table 1 The. nuc ces of these lipocalin
mut ei nsk‘%ﬁg‘d ‘%W A20, are given as SEQ
DNO 16, afﬁhLSEQ D NouitBtedfBspect i vel y. The sequenci ng
of cl ones §e| ected from;the protein élbead pannw}g
reveal ed two different |4I pocal i n mut The

nucl eoti de9sequence of the clone 100Gla 108, choggn for
further agﬂl ysis, was transl ated |nt? the am no acid
sequence d those amin8 acids devi at eng from t AES
nodi fied TuPC encoded by TLPC 4 (Figgi2l) are giaygn in
Tabl e . The nucl eoti de sequence is al so given as SEQ
ID NO 25.12Table 11: Sefuence characfepistics ofer

sel ected gnti-hCD33-Fc guteins Pos. ?H PC S101. 25 A20
101. 2-008 100. 1-108 Numbering according to the wld
type Tl pc435 Asp Val Pri® Gy +4 - - The3 - - - R&i-
Asp - +1 y.leu - 26 Ar 1His Ser Ser é Gu dy eu Gly
28 Phe Val "Thr Ser 29 Pro His Leu e G u Asp

31 Met Led7Ala Thr 32 Agn Phe Thr Cysiy33 Leu LengAI a
ieg 56 Le%gPhe Phe Val 6?‘7 e Ay Ay C\J/ﬁll 58 Ser élsyn Tyr

70 66 Lys Arg
72 68 Asp Lys
74 70 Pro Arg
75 71 Gly Lys
90 86 Arg Pro
92 88 His Ala
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65 Lys Asn Lys Lys 83 Lys Asn Asn Asn 105 Leu Hi s Leu
Val 106 His Met Met Met 108 Lys Trp Val Leu 109 Pro
wabeosheas®r o These amino acid substitutions arPGEEPI004009447
acci dental nutations outside the random zed
positions942, +4 descri @ the insertibys of two oArd
am no amg% in loop 1 of the TLPCIiJFrary described in
Exanpl e 27 Exanpl e 29: oduction of *¥he TLPC mitei ns
° THroAminb @ciarsepstitatdivaoy s 6édi @t multdtRnaiitdi dd b domized positions.
mut ei ns S100.1 108, S101.2 A20 and SIA . Q08 obt ai ned
from Exanpl e 28 the nutageni zed codi ng regi on between

Exa elsV\’Pr&ﬁIc&onCdf%ﬂé/@Q?@hxhﬁe‘inwas subcl oned from the
vector expression plasmd

For ﬂmmnat(wsupgoc@p)wn wﬁrée @mtean ﬁé%tﬂﬁ)@sﬁsmhﬁm%mﬁéat@ E. coliK12
t
st1af‘sngl§{ljgt&egﬁan Jkﬁ@%zﬁ.ﬁ}gfsu{%e% tllﬁ)gtkptger n Uséng[ﬁﬁﬁ 24) encoding this
mutbllneﬁﬁtuseqb farabe pénplhsmettlctmedlﬁtlbe vid shake ﬂ&lﬂ’fgdpeesm@ham k@ appropriate
fer nt ation

culefle Bty LR e CERG i SoesPhe Flshpairel A npdinSchlehuber, . e
al. (D TMPCBA L2060y, d987,aadb1g26r the TLPC nuteins S100. 1

108, S101.2 A20 or SIA. 08, respectively. The shaker

flask expression, the 1 1 fernentation, the

Wh e?'iﬁfo@ﬁfsacﬂhﬁat@lnﬂ W€ nebdeq, @9&% USHia01 £ MQW9MMMOUHM the
(SE vverepgﬁfer ornmed as described in Exanpl e

XISt Wieéy Rdd-PA Signeeding tiip snuseiniias Head for memeéplﬂsmauc production via

ferngeﬁ tchl%@a$<¥l{ art?7ﬂ QRS bl actar bhOK &Pﬁe gycca d%bea_ ﬂ?Schlweck
In |ng I n mononeri ¢ and di neri racti on

W., sep ket Ay (Bedttemm(t%) 28, 261- E_SI)SkrmExanph evaS(Oamed out at 25°C The

he ILP
oxy%%le%ﬁg %H{‘nﬁ waaﬁtaxenrtm na;tﬂ 3@5/ s?x{iu %xoﬁl&nnag 181etact05 ]ox¥g$8 saturation
waskeptet B8 vih Béhtmltieg the stirrempExdaptoe] 508 rhm. It H@0 1 reactor, stirrer speed

resc rihed protein et hCD33- Fc as wel t he .
was S 4P O RS ohp b0 S ettt e pahons g Gl alfgpaticaly. T fed
batcblpagde ssmoxvr@mc@mv@sh eals@ Rfse st rth 1’38 4nidy th 50 mi/h at OD

were coated with 20 m c (1 g/ Af finiPure
=22®use anti-hunman | gG Fc fragrrent speci f| c antibody (5

g/ M, Jackson I munoResearch) and as a control, wth

hl gGI (10 g/m, Jackson ImmunoResearch) O' N at 4 C The
The utieje s panisl firem the periplasmizdimatien éins sihgle ateg chopERogEepliic protocol

Cc aV r

wit S FEPERARCnohE (9R)HERP olCoRubiBr ShhoBHEl ATy and suiabte
equlameﬁﬂacc@zfdirgmahdmanuﬂaetuﬁ:s %mﬁemtibm. med with the

TLPC nuteins from Exanpl e 29 as described in Exanpl e

10. The resulting binding curves were fitted as
Gel flrs€ioh bad cirficEyatpitieS dierdrd Safifette PA il amPhlitgscia Bidtech) using a

24. The val ue bt ai ned for the apparent dissociation
colugpnaf apprepriste §ﬁ§ VeUi ExkY iR RIEHTRITE 2p¢PEing foehp gnanufacturers’
recoﬁﬁﬁ’enﬁﬁt@oﬁsar’gﬁé RbASAER NEliB3ndCwas :g%l)ieda%n&:omde)f&s the further

between the TLPC nuteins and the control proteins

charptp2zatipes (D Syst ens) and HSA (Signm) are summari zed

in Table 12. Table 12: Affinity binding constants of

the TLPC nuteins TLPC nutein, nmonomer KnrnM hCD33- Fc
Examplé 6:QVie@sureniénEnfithetafficit COBGheJORC Inu2ihsFoP VEGF TRELISA

The FE?CD%{% Olélllgc ml.%b% 8{% \/giggg\jvasdﬂ@ésured&ng %(HNCS%I% Sn?éga leIutlon series

of thk3nudtein S69.4 O13 obtained as described in Example 5 was tested in an ELISA assay for
binding to thuVEGF165 and the control protein BSA.

46



10

15

20

25

30

- CD33 S100.1 108 (dinmer) 6.3 1.4 ND * No

detectabl e binding activity; ND = not determi ned
wezasplesadl: Measurenent of the affinity of theCIEFI004/009447

muteins in BIA e 14000 response units (RU) AffiniPure
Foqhispuraese theuwells ofgebiack Burntme 608 grieretites ate (Geesiner; 384 well) were
coftdd Wtﬂdﬁ/ﬁﬁftﬂ tlﬁﬁ%dﬂgﬁgrqﬁgts geé}fs? g%tﬁi% m?%% ?Ro%) O/N at 4°C and

am ne co acore
bloakssbwidih a@ Wb’ BM imBBOTACL. usfes 3'wasking mnd abseqieent blocking step with
0 ured to this

3%Swu8/f1§§{é pgv ?lnlfl %é‘ﬁﬁffdrl %ggvggn\é‘f rgt%ﬁ,;qa ugonseges-af the mutein S69.4
013 oh BBSTreoatrigg dnl @ypw@izee 0dndehtidtidn ol @&%Ea?&ﬁfm [ h at RT in the
15 Qa, JIVEDTA  0.005% v/v Tween 7.4) was_used as
Coaf‘?ﬂ?%o wells. Kound MBSV %eﬁués‘?ﬂluF‘tHYe@etPﬁe‘il Miasanti-T7 monoclonal
antibe BRHTOP-B6k dﬁ@afte aﬂ—d‘@leﬁuggdaifcqmﬁ-’su@ﬁta@ @@Qttéﬁ‘luw gmes%nbed above.

29, were a ded to the hCD33-Fc captured surface
Aftery ﬁe&pptﬂ@u@te Hcubation GmApt aogint tempeored ﬂnomscrdngwwas excited at a

vl TR L85 ST B 10118510 Bl

1'ea@€urface of the chip was regenerated with 10 M HCI
foll owed by recoupling of hCD33-Fc before the next
lipocalin nmutein was measured. A neasurenments were
Thepan-fow axfittedrbymoBHiAear IEaSXscﬁﬁ[haﬁ@gtbﬁston'Uﬂtlﬁﬁé Eél ﬂtﬂe Edﬂﬁputet program

K bi ndi n ffi n|t of .S100 2000 RU of
PRl el s i S B B ST Wbt Tdhi @ins P10, Thereby
[PlSiokhd toa coicchb@idn PraamhdHIiFB! @izt @6l Qs RaGudtescence units), [L], is the
concentratjon of 5 mM The obtai ned bi ndi ng curves
congentiation (of dbe aRplisg THEC Bruteina raspeqtivalys OF ¢ idrie the conasmiration of the
y resultl
For e o Baar s Bpi REE, sk Rt B dprent cissociation
congigntrari zed in Table 13. Table 13: Affinity binding
constants of the TLPC nuteins TLPC nutein
KnTnM hCD33- Fc CD33 S101.2 A20 2.3 x 104 2.0 x 10 3 87
Thecmﬂtimbihdﬁtgﬁmsve:h Bras thJﬂGElﬁlSMitd(EB& are H@ct&d n Flglﬁ)"ﬂ’he values

b S SO o0 S BaFTani s FoRPR DaHBRORE G mutein 569.4
011 mirte@;tmscmeﬂ eirget pheeifh EVEGE I 18 efndficd 8ARIO £ M (Table 2). No

m no, aci d resi dues at any sequence position
mequraf}l:eja ‘N? 1% AGH VAR W?ﬁ@g’fﬁlﬁf‘él fof Fb@tcéﬁ%‘alrﬂioietﬂ BRA-three
peptide | oops BC, DE, and FG arranged at the end of
the b barrbel structureft hat |s Iocat ed opposite to the

[i pocal in or honol ogue ther eof has at | east 60%
sequence honol ogy with human tear |ipocalin, and

wher ei n t hdLi@ muteibi ndsKelnyIvbuVEGFHES WKbnMIBSA

det ect abl 2. The of claiml1, wherein

the nmutem 9E§H§éy%§&3f rom humgéga i pocali ?1 3. The

mutein of claiml or 2, wherein the nutein conprises

amno acid nutationsat any two or nore of the sequence
* Nodetpetplladinding #réivpept i de segnents corresponding to the

sequence positions 7-14,. 43-49, 70-77, and 87-97 of

the |inear pol ypeptide sequence of hunan tear
Exahiyje¢alPhagemid piésentativaiandgtleetinn of I RIl@hniteihs hgnidst the extracellular

dom\/\herﬂ n tﬁ%ﬂ 0o r| ysianuﬁtJWﬁh%l&lég ations at

mucll\;c ]ZJ

For Cttbrsrees%ﬁ@mdf mgpcmﬂamswpmmcpnsﬂaty 888%exampld1 whb.employed. The
47, 70. 72° 74, 75. 90. 92, ‘04, and 97

Sel%tfont q]tgﬂr’f’%egtmrbwwﬁtqnaed suefsenbes ip R pmpin3-{ Brdeviations from the
protbéd?%?eaéésenbeﬁi m/t‘hé'f%l@vfing@’do\f%i c[lgé'ﬂo?l @%er L %éeg ﬁt%ftem phagemids

tear |ipocalin or a honblogue thereo

mut ei n conprises at |east two nutated am no acid

resi dues at any sequence position in the four peptide
| oops AB, CD, EF, and H enadnpassing the natura

| i pocalin binding pocket, wherein said tear |ipocalin
or honol ogue thereof has at |east 60% sequence
honDIogy mnth hunan tear Ilpocalln and mhereln the

I T Y Y L

.
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6. The mutein of claimb5, wherein the nutein is
derived fromhuman tear lipocalin. 7. The nmutein of
web@smBsor 6, wherein the nutein conprises anPCDERNH009447

mut at i ons at_ang two or nore of the sequence positions
fromthe Iwayapare ieubaierhiaRSA-blncked palyidyiohwelds 7 Hmes fydé meiautes each for

the pc%ﬁ) ettloﬂnc?f é\“'aogﬁn eﬁw@@ntlnz mﬁf't% e%@tgvelgl?’ n:h}f?) &d hgfalm %mtems The

sequefice o uman tear | poc
extfﬁbdluimtcbmuocﬁf D220 PepowchECILTID, UK) Was ¢datad qmmpfst}mle glates with a

conggr&hazaSt f B é‘g Iﬁ"l ifhﬁﬁ gu%nlt&%_ 4 érpﬁa'd'fﬁ%l e%glgzﬁ %%d 1 1e treﬁted with 300 pl

0.1awMd ghykeneVHCEQHP Q[ ipge 1d:spéJ¢IB/eB@ell Dior thmﬁ(ﬁearfblin@edi tot immediate

neuggggpgﬁgg@%g}@tp&ﬁgf qb:ilg rsl?llgpn 1@u r)fetll#e g&#}apﬁa %g%}pé?pnaée amount of 0.5

M THE TReHALIB eRftiof lsihWas fe@BRhES WIE 3801M90 Wdfliﬁﬂlﬁﬁhmﬁﬂﬁm respective
at any two or nore of the sequence pOSI tions

t he
welbéqstli0craingteg rﬁ@iﬁvsed&yrlr@e%a&e nﬁglathéa@w dhg et éach elution fraction by
the Qﬁﬁi’tfbh %@%8 eapé‘l%gnét@ d ]pt7 ﬁfh Vi T1?§7ﬁ(§7'}97 40‘§Ast21h§nzh'eﬂﬁ% step 300 ul

uence o man tear pocal I n. he

expmutrﬁlaﬂiy®iowﬂng|}¢h183lo¢ (@Dssc et D) M@leatmnsfen@éu@ each well and incubated
tat i n r C S

for rl?’lél’g %sn%ta:%w & eg in ew{l}g r%@ee gécooé? t In%ﬁﬁgﬁgﬂ ceycgegst}nw %% half of the

cord@nedghagémid éolutdﬁ wa321,sed7?b,1 pﬁ5gen$iﬂ anfplificBilgn asndkcAFedin Example 3.

L T
wad féforhieAQ€R} édth@Fcld oﬁ@é‘(@étﬁﬁ\lﬁoﬁl ey rafoemithevedifor phiing, the 8™ wash
mut ei n conprises at [ east two nut at ed am no acid

fragtiog anddhe elated phagsapideacarding A RISt he N-ter mi nal

region and the three peptide |oops BC, DE, and G

arranged at the end of the b-barrel structure that is
Thﬂeoofattbci spgstion treunds aghimsh AEDZA| Werp ;f@eeﬂdi Putpnni§isnyay employing the

p1e ?1% gf ‘é‘ﬁ%%hﬁé&‘ gB%%P{eHSI"sI ﬁbﬁx 8 qpéyﬁgﬁieegl vioﬁ@%ﬁn&l’ﬁﬁent cycle with the

no a ues at uence posit
exdeptublht(han‘ aly atpepl kde' Ipbagemld@ve@i)hhaﬁl begimahin@with the second enrichment
nconpassi ng the natural |ipocalin binding pocket,

CY%herein said tear |ipocalin or honol ogue thereof has
at | east 60% sequence honol ogy wth hunan tear
I|pocaI|n .2 o|nqs a% Ieas

< HI Cie: H y-- .
ELQ@A%WeeﬁfnﬁP&HEH 1 to 11, wherein the nutein is
nj agat e 0 a |abel selected fromthe grou
Fortbegit yqlqa@px@ﬂu@@gﬁ ihe hid ) 2chindigng T@,{)gyrﬁgtep@@gpxgped with an C-terminal
T7 rd"él%eﬁ&‘f L ﬁ'o%ﬁ s w?l? %@% §ge¢ ﬁ%@ 3§ afffﬂ1{jﬂ5§§ﬁ@ fHeir characterization by

nescen
hi ch&tbtcﬂaghputdﬁl.@ﬁﬁlsgemmg, thod gfmle gassetits cantaning tk@)’&LEPC basvegnghe two BsrX1

l1oid
e ST Bkt LRSS e AP Sha s e .
Thé hEDRLBihAME TIP@ niill’téih@Mre deptifitcibn adhighithrooghput ELISA screening

eptide, 14. A nuc]| e] d nol ecul.e c
et dosriee s Beragnlcct- SHECUPHET S Stk RS B LIZaysReF Nl igghe primary
scrdedif? % ngre sdReted & ridte H&hﬁecﬂﬁh&ingﬁﬁﬁfﬁé e a@écdﬁki&lymh didthoughput ELISA
conprised in a vector . The nucleic acid mdl ecul e

scrofning efperiment gngdasesed in Exampleshesnyellvect or. 17. A host

cell containing a nucleic acid nolecule of any of

clains 14 to 16. 18. A nethod for the generation of a
Fomiieletectibn afityrgof-speciicity of tktedfmm ey, woilngf blaely Fluotrac 600 ELISA

DI pBERT PO 4 G CUTE L NArUER: & aenaid DFyf £ Slion of D2 (5

1g/thPPEstbiedh i, Mnﬁgummhﬂmﬁ Pdnalsugtnl,llé&EtRcﬁ‘seﬁzﬁch) hIgG1 (10pg/mi,
sequence honol ogy with human tear lipocalin,to
nmut agenesi sat twoor nore different codons, (b)
expressing at | east one nmutein nucleic aci d nol ecul es
obtained in (a) in a suitabBBe expression system and
(c) enriching at | east one nutein having a detectable
bi nding affinity for a given target by nmeans of
sel ection and/or isolation.
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19. A nethod for the production of a nutein according
to any of clains 1 to 13, wherein the nutein, a

wo e@giensof the nuteinor a fusion protei nof thECTYEP®DH009447
and anot her pol ypeptide is produced starting fromthe

Jacksol IsirsuzaRedeas el viggptaotin (Ue smd, éBA) ttyammanlslrroﬂbg@meiﬂséx 10 pg/ml,

ng\?\tﬂctglag %v%ﬁ'aﬁq c%b&g%f SR%J%F% 53 | n a J)tﬁ'lig}lgaz with digoxin.

eukaryotlc host organlsntand is |solated fromthis

oSk LA e SRR o e LI g cr

TLE8, genbedsediit Wwirelettuhiied usig flfe&@tl@ﬁtiﬂéd&fynttt&lﬁotmet%@m N®@: 37 as a primer
on fﬁf:ljg‘flaglglé r %P%I Qc%p%@%%%&@pqgeg qgtwg%%ggﬂ%égcﬁ L dﬁe instructions of

thecﬁ{ﬁﬂgﬁa'ctdr&n eﬁfﬁl@"[dcﬁ't&g Bb boasterffi@atdiSicle @eq@éh\étrﬂ'f K1t (Applied
cl ai ms a mutein of anyof clains

Biopgste@s). tﬁdeSQ!E?@,f@tﬁil%ﬂ?t@ﬁ ealngtt%ﬂﬂetsamgeaequwmﬁ ithg ¢lgne ﬁ@6 1H10. The

nucﬁécﬁﬂﬁ% sg uen@é‘))f &ﬁ’snél@ﬁé ishg. ﬁﬂ@ W% ﬁ‘:inps Cfﬁ‘%g M@ e8linS %E’fﬁlsgquence and
tain Saidt , detecting o

thotsdnemmaxze:nds/ctearageg froontpe modlfyedaTIsEﬁ eradsided Sy JndlC 8 QElg 8) are given in

oo, e S S e TR B Bl 012

an organi c nol ecuI e or a netal conpl ex. 25 Use of
claim?23 or 24 V\:hereitn he det.e is.carried out

Pl5 0 EQYCHSE FSHESOLA0 L 0 ANH 1 et -:--‘oglcal drug
target 26 USe of a nutein of any of claims 1 to 13
for the separation of a gi ven target, conprisi n% alzl
contacting Bde nutein withESsanpie sup 576.1-810

cont gyl 5add dcB6Afle MHbddNe REpALAL I g _the
mut ei"n7 tar get conp eX_TTﬁﬁTfTT_?iﬁﬁﬂ e. 27. The use of

any ofﬂ:ﬂéﬂm&m 26to thiexpeirimenteblynut ei n/ t ar get

conpl ex is bound ontouge eldd £ 28. Use of a
mutein of any of cla the targeting of a
conmpound to & preselected si4 e conpri si ngly a) Arg

contacting the nmutein with id conmpound,, and (b)

del i vering t’he mnutein/ corrpof“f’ﬁd conpl ex tco}lth he Trp
presel ectedigite 29. Use of @ nutein of &y of cl aArns
1 to 13 for conplex formatigon with a giv

target. SEQJENCE LI STING <110> Pieris Pr OEQJBU ab AG ¥ib
0> Muteins @f human tear lippcalin <150>AKCT/ EPO3 Cys
/ 09404 <151> 2003-08 - 25 <160> 39 <210> 1 <211> 1123
<212> DNA <233> artificial skquence <220¥ak221>  Trp

22950 (85) 13 (1113) 223> Foki on protel Arof nodi 1LLd-

TLPC and a #ifagnent of phagdlcoat protei@lp Asp
47 43 Gly Lys
70 66 Lys ~ Leu
72 68 Asp Asn
74 70 Pro Gly
75 71 Gly Val
90 86 Arg Pro
92 88 His Arg
94 90 Lys Ser

97 03 Tyr Phe

49
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<220> <221> CDS <222> (85) ...(540) <223> mature TLPC

<220> <221> misc_feature <222> (541) ...(543) <223>
wW@edsn12sO©p codon <220> <221> CDS <222> (544) PCT/ERDABY09447

<223> am no aC| ds 217-406 of coat protein p <400> 1

dpp kedh thae nicthe afufeinga aag aca get ate gcg

roh GBS Y AL B A S i ok e 5, e

mu@geni 2 odlding\agioAbervleenl thblt@o BkAKTRNAY Aeditdivad@ibc¥ndd b the vector

-10 -5 - 11 tt t
oTTHer (36 et tisggorearion Plasiaide 1y MBEE 8 hep Qe lapiand thusencoded
a fuSfoRl pfstBin ¥R theSRktei@WithRE OMPA s %ﬁal E@cg]eﬁd/esanﬁlﬂ?e P7-88 ad Rell as the Strep-

(g acg gtg gac agg gag ttc cct atg aat ctg-gaa
tag é‘gﬂtglﬁcgcﬁsmm Thr Val Asp Arg Gu Phe Pro Gu Met

Asn Leu GJu Ser Val 20 25 30aca ccc atg ace etc acg

ace ctg gaa ggg ggc aac ctg gaa gec 225 Thr Pro Met
SinglhrcolaniesTofr E. Tanli-1IM83 @hdi EGEg/i-BI31 1As respesti valyy watetr@fotthed with the

o055 8 e M A 9 g B R e e

ferrtdmat{dnuthéSIA -tindmAtagrghyahd 6@ s&%@xﬂhgo@algoﬂaﬁog@@hygm petformed as

des%@ﬂ:d % g@Ble%aEt %&o@: tl‘%sgl -gm;‘ltel%%%éﬁ}l Iglg\\(gl:g %ef?prggxeﬁ@ze exclusion

chrotRatdgGpRRAYSEE gtt@og&iﬁlﬂc@ e@sC coh@irdgd M AYnede MdIdidRic protein,
gac glgg%go Lys H s Vgl faTyreHeArg Ser F}IS protel

respggivaly. sTh&stpnqhng affityof hothepreten fgagtiops wae determigag inygeELISA.
cag etc cat ggg aag ccg gtc cga 405 Tyr H e Phe Tyr
E Ser Qu Ay Gln Leu HIS Gly Lys Pro VaI Arg 95 100 105
XN LEAGU EEINE q ity e " A .
4

Ad 3@019&?}16 gpthgn¥ut%ﬁb7{§?f%ll?1§bt¥%8d%%esgégecgleéﬁ){) {rﬁjlé‘y was tested in an
ELI8azasgeefogbmdigaogiaectegated hi@DeR andige oaogoM;&Btei:smCCE)}B-Fc, HAS, and
hlgéfp Phe Qu Lys Ala Ala Gy Ala Arg Gy Leu Ser Thr

For this purpose, the wells of black Fluotrac 600 ELISA plates (Greiner; 384 well) were coated
with 20 pl of hCD22 (5 pg/ml, Peprotech) or control proteins hCD33-Fc (1ug/ml, R&D
Research), HSA (10 pg/ml, Sigma), hIgG1 (10 pg/ml, Jackson ImmunoResearch) O/N at 4°C.,

After another washing step, a dilution series of the mutein S76.1 H10, obtained in Example 9, in
PBST covering an appropriate concentration rage was added to the coated hCD22 and the control
proteins hCD33-Fc, HSA and hIgGl and incubated for 1 h at RT. Bound mutein was
subsequently detected via Streptactin-HRP conjugate (IBA) and the fluorogenic HRP-substrate
QuantaBlu™ (PIERCE) according to the respective manufacturers’ recommendations. After an
appropriate incubation time at room temperature, fluorescence was excited at a wavelength of 320

nm (+ 12.5 nm) and measured at 430 nm (+ 17.5 nm) in a GENiosPlus plate reader.

The curve was fitted by non-linear least squares regression with the help of the computer program

Kaleidagraph (Synergy software) as described in Example 6.
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125 130 135 gag age ate etc ate ccc agg cag age gaa

ace tgc tct cca ggg 540 Gu Ser He Leu He Pro Arg
w@RwsBensdcd u Thr Cys Ser Pro Gy 140 145 150 tBQI/BR1004/009447

ggc ggc ggc tct ggt ggt ggt tct ggc ggc ggc tct gag
The8ultkapbiAlliag Cupwesmerddapidat indig. 18 anddig. BerThawiluek wbtained for the

€] er G.u 155 160 .165 ctc t .
app:@r@%t f?i,SPCl@g%ﬂ %qj\[sta&f(pf é&&o&%ﬁ )gggget%%@ t&f @Lgﬁgn\%p %%&le target protein
hcﬁz.Uastam @ }éo@l%éxf‘ﬁbet@eéh @e%’ﬂ@O’nxt@&%insS@’gd %Hettoﬂ\tz?l 1315531115 hCD33-Fc

gga ggc gg ec g gge 1c g ec ggt gat
(R Sygamsh BomaH 5261 I gPrOiym R e o1 §pd iy eseregnyilbumin (HSA,
Sigmef ar ¥mASRz4N8 TABR 4T W rddsurdSie b%@ﬁﬁvﬁ?%a@bgta@ﬂéﬁ for the control

aac get aat aag ggg get atg ace gaa aat gee 7
proteips. Met Ala Asn Ala Asn Lys Gy Ala Met Thr Glu Asn

Ala 200 205 210 gat gaa aac gcg eta cag tct gac get

aaa ggc aaa ctt gat tct 765 Asp A u Asn Ala Leu G n
Tabset: AipitAbandinescdassantisyod tHeeTLIAS muSigns 215 220 225 gtc

get act gat tac ggt get get ate gat ggt ttc att ggt

gac 810 Val Ala Thr Asp Tyr Gy Ala Ala He Asp Ay

'PD?CH‘lLthlg Y BSEhMBCIZBS zﬂgmnmtnﬂlﬂgsgg%h%vngﬂﬁc}gatkp [nM] HSA

aa t get_act ggt gat ttt get al Ser y
Cﬁ&lSMé n lelﬁéﬁ y Ala Th% Gy Asp Phe” A 'a 245 )
2%haRrygdc tct aat tec caa atg get caa gtc ggt gac ggt

gat aat tea 900 Ay Ser Asn Ser Gn Met Ala G n Val
CIRY SA&p HA0y Ash4AshiBer 260 268 270 cct tta-fatg aat -*
aat_.ttc cgt caa tat tta cct tec etc cct caa 945 Pro

Lec 't Asn Asn Phe Arg G n Tyr Leu Pro Ser Leu Pro
+ N&dBtedtdble DBUidBactivelg gtt gaa tgt cgc cct ttt gtc ttt

ggc get ggt aaa cca tat 990 Ser Val Gu Cys Arg Pro

Phe Val Phe Gy Ala Ay Lys Pro Tyr 290 295 300 gaa
Exdmiple! £1: T‘hta &ﬁ UiHeseddiaticiP andt Seléd@for tof TPE.C GhufSis against the

gc eberlleKspC;/sAspLyslleﬁsnLeu
g A K : man €25 emple o Roky ol prultiywell plates
gtt gee ace ttt atg tat gta ttt tct 1080 Phe Al a Phe

Leu Leu Tyr Val Ala Thr Phe Met Tyr Val Phe Ser 320 ,
Thezageped 593 dha setecger oégEZérﬁae%fu@mééfnSafg&m thegphgagmiddibrary described

in Eéﬁﬁfp%er Qrgc%tg@ %gﬂ% gg%a&;a o 121@515‘ 3{” tRsd R teflGn AT TS Wk periments was

purchased from R&D systems (recombinant human IL-2 R alpha / Fc Chimera).

B9

For the selection of CD25-specific TLPC muteins from the phagemid library described in
Example 1, 5 rounds of selection were performed, wherein the capture mAb (Mouse Anti-Human
IgG, Fcgamma Fragment Specific; Jackson ImmunoResearch) was coated on the polystyrole plates
at a concentration of 5 ug/ml. After blocking with 2.5% w/v BSA in PBS, CD25-Fc at a
concentration of 5 ug / ml was added, incubated for one hour at RT and used for enrichment of
CD25—spec1f1c phagemids. Adsorbed phagemids were eluted under denaturing conditions with 0.1

M glycme/HCl pH 2.2, as described in Example 3.

Example 12: Identification of a CD25-binding TLPC mutein by use of a high-throughput
ELISA screening method
For the analytical production of the TLPC muteins equipped with a C-terminal T7 detection tag

(Novagen) as well as a C-terminal Strep-tag® II affinity tag and their characterization by high-
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<212> DNA <213> artificial sequence <220> <221>

Si g _peptide <222> (22) . . . (84) <220> <221>
woradospepsé de <222> (85) . . . (570) <223> f usiPCI/EP2004/009447
protein of TLPC and a Strep - tag | | affinity tag

thlos@aﬁmEkm 3cI8Bng 2R gene8B)sette betwe(sﬁd@)tw‘omﬁ olatvage sites was sub-

clong#F ié e &quﬁcﬁ[)@@z@?ﬁgﬁﬁ{go@ igtorp; ygtfﬁ SECFINO: 24; Fig. 8).

gagggcaaaa a atg aaa aag aca get ate gcg att 45 Met

sThrAIa e Ala e - 20 - a
For %1[1 Qse liistt@dg)é\?A was, 136 aéedgfl-cgn E]}fgjn’g}&@e agt%\ ggcaogggo%s Qbtained by
mfeMﬂin &ltﬁ tll}eﬁﬂha%ﬁu@ ftot Exatile ThlEd adh Fes@trofAh@ 1AR8 E?electlon cycle.

5 - 1 latg acg gt]%égac agg gag ttc cct %
Scle&ﬂ@cefalt CE%S@%%% By tegisgv aszmast outjgpcopding Aes phe Ayl gh- ehlaw’ put ELISA

plotg&ﬂ dELRLE th BBphSA el Gitex R8s VRle stddfot émaﬁﬁr t& % specific target

ace etc acg ace ctg gaa ggg ggc aac ctg gaa ge
CDZI%@m]Tmbllma@ toviite tierotiten plFgras Thscribed 1t(§3mar@pkp g1 yn p@ﬁllel crude cell

extr ac?slfJ w?‘elfested‘e‘foi2 l?mg% %o thé a&eg‘&edfé%gﬁl_]gi—&@arﬁﬂ%h %&gi@gﬁ)ulm (Jackson

gc ca Fg aa
ImrrﬁﬁbRGleyucAD @@&@tlﬂ mA®B, Cloa\;(ﬁi at bgrs:en@th @i0350I0 pEBmby 16 pugfngt and 5 pg/ml,

3RS E BE0nS R S E5 FEE Seloonary i

thro&JrkﬁJuﬁED.Iﬂ Hss@@ I® 511@&@59 Erudla gx®ats Wérd tegted félﬂﬁncﬁﬁgitoaﬁ@ame proteins
g1c cac aag gac cac 315 %{ Lys H|<$ Val
a5 uSyHtor 18 PRI oBaTE SFEcgipniy Sl Bl o BA 13D | B(recombinant

hur@h @Cbhbﬂoﬁﬁd tﬁ&th@&algngLﬁ;ﬁQ:r qi&lﬂl?@(l)gggnﬁ cd‘a@eﬂl agl@,ug/ml 5 ug/ml
he Tyr "Ser G u Ad'n Leu

cga
and@%;lqsacctwpb')so 85 90 ggg gtg aag etc gtg ggc aga gac
ccc aag aac aac ctg gaa gee 405 dy Val Lys Leu Val
Gy Arg Asp Pro Lys Asn Asn Leu Gu Ala 95 100 105
12 clones with a high signal on the specific target and low signals on the unrelated proteins were

selected and the nucleotide sequence of the TLPC gene cassette was determined using the
oligodeoxynucleotide SEQ ID NO: 37 as primer on an automated Genetic Analyzer system
(Applied Biosystems) according to the instructions of the manufacturer employing the Big Dye
Terminator Cycle Sequencing Kit (Applied Biosystems). One mutein was found to be enriched
during the selection procedure. The nucleotide sequence of this clone, S67.7 C6, was translated
into the amino acid sequence and those amino acids deviating from the modified TLPC encoded
by pTLPCS8 (SEQ ID NO: 24) are given in Table 5. The nucleotide sequence of S67.7 C6 is also
given as SEQ ID NO: 20.

Table 5: Sequence characteristics of a selected TLPC mutein with specificity for CD25

Pos Pos. TLPC8 S67.7 C6

Numbering according Numbering according

to wild-type Tlpc to the experimentally

used truncated Tlpc

8 4 Glu Val
9 5 Glu Gly
10 6 Ile Arg
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ttg gag gac ttt gag aaa gec gca gga gee cgc gga etc
age acg 450 Leu Gu Asp Phe Gu Lys Ala Ala Ay Al a
wee@s@9sdeu Ser Thr 110 115 120 gag age ate ePCI/BPE04/009447
CCC agg cag age gaa ace tgc tct cca ggg 495 Qu Ser H
e Leu Hie Pro Arg G@n Ser Gu Thr CysGher Pro G yaid0
145 150 age get tgg tct cac ccg cag ttc gaa aaa
t aat aagégt 535 Ser Al a T§p Ser His ProSid n Phe GIG‘bLys
155 16075210> 3 <211> 559 <212> DNA <2{@p artificipby
sequence <220> <221> m sc_feature <222> (21)...(38
<223>n43 a, gcor t;3R : g or t <2205 <223> Prﬁ)rlbér
<400> 3,gtageccagg ccgatggagg nnknnkn nknnknnkgt.,
cagggaegtig 50 gtatc 55<210> 4 <211> 50 <212> DNA <;13>
?rtifi ci7al sequence <22@5 <221> nisc_Lgature <2226y
19)...(R1) <223>n : a,,g, Ccor t; ; a or c <22Q>
<221> m'eéc_f eature <222>8(25)...(27) éﬁ%:b n: a gsr@
c or t 74a or c <220> <2B1> nisc_feat Pre <222> Leu
(31)...(33) <223>n: a_, g, cort; _; aor c <220>
<223> PrPner <400> 4 gac?éttggct tccagﬁ;tl-‘t'rm nccecm E%g
mncgt gggg gt cat gggt g 5@6<210> 5 <211x4 <212> Dits

94 90 Lys Thr
97 93 Tyr Leu

Example 13: Production of the TLPC mutein
For the preparative production of the mutein S67.7 C6 described in Example 12, the E. coli K12

strain W3110 harbouring the expression vector pTLPC8 encoding this mutein was used for the

periplasmatic production via fermenter cultivation as described in Example 5.

The mutein was purified from the periplasmic fraction in a single step chromatographic protocol
with Sfrep~Tactin Superflow material (IBA) using a column of appropriate bed volume and
suitable equipment according to the manufacturers’ recommendations.

Gel filtration was carried out with Superdex 75 material (Amersham Pharmacia Biotech) using a
column of appropriate bed volume and suitable equipment according to the manufacturers’
recommendations. The monomeric fractions were pooled and used for the further

characterizations steps.

Example 14: Measurement of the affinity of the TLPC mutein for CD25 in ELISA
A dilution series of the mutein S67.7 C6 obtained as described in Example 13 was tested in an

ELISA assay for binding to captured CD25-Fc and the control proteins capture mAb, HSA, FCS

and captured human IgG Fc-fragment.
For this purpose, the wells of a black Fluotrac 600 microtiter plate (Greiner; 384 well) were

coated with the capture mAb (Mouse Anti-Human IgG, Fcgmma Fragment Specific; Jackson

ImmunoResearch) at a concentration of 5 ug/ml for 1 h at RT or O/N at 4 °C. After a washing
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<213> artificial sequence <220> <221> m sc feature
<222> (20)...(22) <223>n : a, g, cor t; k: gort
W 288192221> m sc_feature <222> (26)...(28) <ZPCHEP2004/009447
a, g, cor t; k: gor t <220> <221> misc_feature
stekzggﬂ fupsgquent iockiagxtep with : % vy willsrpowdek in RBSAE, ED25-Fc at a
i 3 i Chiit- gaan .
C T el B D A A A8l SRR g, e wnelates
protefus] sa@gnre<212b, BISA <fd 3BCr (Hefal cCalf Seromerlneitro22)> were coated at

. 17 < > I < > a8, C
congitptiols 3 8 A 5,355 300 1 st dtigredg 2B scelion hufhan 1eG o
fragrBdnt (AcRap CteAdeal)was Aptugkd & a@onéentriatian 6f 5 8g/fA2RT the capture mAb

<221> m,sc feature <222> (37)...(39) <223>: a, g, C
Coaﬁ% E 5:“%mgr Cc <220> <221> nisc_feature <222>

(43)...(45) <223>n: a, g, cor t : aor c <220>

<223> Prinmer <400> 6 _ctggccctca gagt aaaa%a t mmngt ggt c _
Afteg moshsmveshiiensipm 2 GUBD egenrh tcamutping $684 QO 1OPBST covering an

appfc?pkla?e &Shcentration range was added to the captured CD25-Fc and the control proteins
capture mAb, HSA, FCS and captured human IgG Fc fragment and incubated for 1 h at RT.
Bound mutein was subsequently detected via Streptactin-HRP conjugate (IBA) and the
fluorogenic HRP-substrate QuantaBlu™ (PIERCE) according to the respective manufacturers’
recommendations. After an appropriate incubation time at room temperature, fluorescence was
excited at a wavelength of 320 nm (+ 12.5 nm) and measured at 430 nm (= 17.5 nm) in a

GENiosPlus plate reader.

The curve was fitted by non-linear least squares regression with the help of the computer program

Kaleidagraph (Synergy software) as described in Example 6.

The resulting binding curves versus captured CD25-Fc and capture mAb are depicted in Fig.12.
The value obtained for the apparent dissociation constant of the complex between the TLPC
mutein S67.7 C6 and the prescribed target protein CD25-Fc is summarized in Table 6. No
measurable binding activity was obtained for the control proteins capture mAb, HSA, FCS and

captured human IgG Fc fragment.

Table 6: Affinity binding constant between the TLPC mutein and CD25-Fc

TLPC mutein Kp [nM] CD25-Fc
S67.7 C6 1178 +£228

Example 15: Generation of a CHO cell line expressing human CD25

For the generation of a stable cell line expressing human CD25, CHO-K 1 cells (DSMZ, No. ACC
110) were transfected with the expression vector CD25-pcDNA3.1Zeo(+) (SEQ ID NO:10; Fig.
13) encoding human CD25 (NCBI ACCESSION NM_000417 [gi:4557666])).
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<212> DNA <213> artificial sequence <220> <223> Pri mer
<400> 7 gtttcgctac cgtagcccag gccggtgg 28 <210> 8
WO 20301856 <212> DNA <213> artificial sequence R2ROP2004/009447
<223> Primer <400> 8 gaccggcttc ccatggagct ggccctcaga
The@k@z&&ﬁ@n BAEATID2 DpsPRAS. 10B0&3 1z oDived 24 esceibed fnithe fdllowing. The

quen e <220> <223> Pri <400> 9, .
compdle A6URE 66‘1‘5’@‘8%&’% 5@1@315; (L5 ¥ Bl Yo of human Peripheral
Blobd Egﬁlbﬁ%@esgﬂzt PER usidd forwhild g@:ﬁéﬁs@@ D325 BevedseIrimer SEQ ID

artificial sequence 2220> 21> m sc_feature <222>

NOB§4The PCR pgdyictepgig fgnierfulitiepsts paumindpolgding 2ba sigaplpeptide was
l1ga&%oﬁ4&&&uﬁg v«t:c(‘t& MIW @%Géﬁfac@&%rﬁﬂg tlg&ﬂanufactmel s

ate gcg a e gc
1ec<gmrgergh1tlom d hge(t?D@@ @DNA: Wgetexae@l fom the aesdiingyuesteraby Xhol/HindllI
1est%%1aonod1éles%ov%!1d ’%o@at&f ér ﬁla sgo%l cﬁ xcﬁh&te-mras @énﬁ%ld% Shfibrook et al.
gtg tea ggg acg

(surgp Tﬂ‘latfl Nenasgs gogflécBEW ﬁa;d SB/’ LClﬁruUp Gl PréspgdfaindIegated into the

Gy Thr Trp s Al.a atq acg, gt ac .aqg. .
expfets%ola: 8?0@5@0§%$¥60k¥)g(1€g§‘ogg@ ﬁ@gh%@g l%g{l 111;%?1'1%%llgw1th the same
restﬁ@libn“%r& ykdeb. E{‘é‘olf’b@l@lde Mk tAsEfolaed @ith (Be resvdtingd@fpression vector

CCC atg ace etc acg ace .ctg gaa g gc..aac ct a )
(CTgS DI Fikeqd) ETTINALES SRire s andRifie ysiag shedgfloFree Plasmid
Maﬂ%tk@ g u Ala aag gtc ace atg ctg ata agt ggc egg

tgc cag gag gtg aag gee 270
400.000 CHO-K1 cells (DSMZ, No. ACC 110) grown at 37 °C in DMEM Glutamax I medium
(Gibco) containing 10% (v/v) FCS and 5% CO, were plated in 3.5 cm plates and were transfected
the following day using 4 g plasmid DNA and 10 gl Lipofectamine2000 (Invitrogen) according
to the manufacturer’s recommendations. Cells were either transfected with CD25-
pcDNA3.1Zeo(+) or pcDNA3.1Zeo(+) as control. One day later, the cells were trypsinized and
transferred into five 9.5 cm plates. The following day, selection started by addition of 200 ug
Zeocin per ml medium. After one week, Zeocin-resistant clones were transferred into 24 well
plates and subsequently cultured in T25 culture flasks (Greiner). CD25 expression of several
clones was analyzed by FACS analysis as described in Example 16. Clones exhibiting the highest

expression were kept, stocks were frozen and all further assays were performed with these cell

lines up to passage no. 30.

Example 16: Testing of TLPC mutein for specific binding to a CHO cell line expressing
human CD25
The mutein S67.7 C6 was tested for specific binding to a CHO cell line expressing human CD25

in a flow cytometry assay. For this purpose, the CD25-pcDNA3.1Zeo(+)- or pcDNA3.1Zeo(+)-
transfected CHO cells described in Example 15 were detached from culture flasks with 0.2 % w/v
EDTA. Approximately 200.000 cells were resuspended in 30 ul PBS/2% v/v FCS and incubated
with 10 pg S67.7 C6 obtained as described in Example 13 and labeled with fluorescein
(Fluorescein-5(6)-carboxamido caproic acid N-succinimidyl ester; Fluka) at an equimolar ratio
based on the protocol described in Schlehuber and Skerra (Biol. Chem. (2001) 382, 1335-1342).
As a negative control, 10 ug of the recombinant wild type TLPC encoded by pTLPC8 and labeled
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Lys Val Thr Met Leu lie Ser Gy Arg Cys A n Qu Val

Lys Ala gtc ctg gag aaa act gac gag ccg gga aaa tac
waec@sgersgac ggg 315 Val Leu Qu Lys Thr Asp GPCI/EPI04/009447

Ay Lys Tyr Thr Ala Asp Gy ggc aag cac gtg gca tac
wit&t%ﬁ&@%@l&gﬂg anegugndagtagioaety gaployssc (3B Glpredsiom Wasconfirmed with

Fn?(?{l I;Aleﬂ aﬁWCﬂ)b?nJAbe(Aéﬂg 51'§'P %'o ﬁﬂ‘é ﬁ?ég ﬂggﬁlaé%‘%}sesmmm as

t gag c'cag’ etc ca
1504@5 cﬂ'lycroll Aﬁexﬂ’fﬂam'lfymoﬁmtloﬁbnl iddl gell@lmr&wasﬂdd&wﬁewlﬂyBBS/Z% v/v FCS

prig R alysicbf (G ot § FOLS BB ks3]

Asp Pro Lys Asn Asn Leu Gu Ala ttg gag gac ttt gag

t 495 L €]
BOWS‘B %%éS%%%n g & IBS%% d (%gﬂg?‘dgh‘egcﬁgg‘sgﬁccgflq_%bgzgmﬁmﬂcam staining

of %QCﬁg)ecéﬁ ﬁn@te%pt%tsﬁn@ %xrﬁﬂ%ﬁ?ﬁ R x&?@loﬁﬁfcaﬁggtaﬁt‘fﬁo of the mock-
cca TieLeulie Pro

tlamct@&gHQeqeﬂpm qgcylst e etrolfwild @ypeg’ggPQ and &ﬁ:l glg:tw no significant

binds t%‘%th%ﬁ 1%9& el .1§§é @He@g’t&é@?ﬂ%{@d%&e@ly Fﬁtp

gag ggt ggc ggt tct gag ggt ggc ggc tct gag 630 GIy
GI GI S . GI GI ]

Ex @ég leil"?yi ggee;_lre‘ i el

an errar-pry ) \ e affic rmaturation of a
CHZStsmaﬁctIEIIPGYrﬁlthy GI y GI y Ser Ay GI y Ay Ser Ay

Th%§@2§g%e<§gg ng,{gcgm TégG %p[cuggglry %ar%zlg lgs\gas%g%plg?eél for an affinity
maf¥atioh) ﬁoé&i&é—%e@f&re% Jed¥RH cIﬁHratnghlﬁ%fy Mag gztpgxfﬁc Based on mutein

cct caa cct gaa gaa cag aaa (g?%?aaa ace aca
S6B6500aby TRPIoPING SBFROFPIONETGR G0 hisjragy almegy lw/gl imprinted the

bmﬁﬁ? 11?82111%({1’1 t?lc:: ngg?WQ%ﬁge%g@d %ﬁ[% %ﬂg tﬁé:tﬂlc%t@dg Qﬁalégka&-oxodGTP and

Pro
dP1R TE%H@S -Bibhacapuligeto themetRpd decyibedhio literetuag) (Fagaeloetdl. (1996) J. Mol.

BZO&%%%Q 6@ Fglatﬁe %%1 gge %ﬁlﬁlf%tﬁor%?%ct%ﬁ 21# %oanellla%i é)h gonucleotides

SEQt[D Nat 7 aad SEQADYNG: @_tvg:r@g@dﬁ@@tl&tr gvitht the hatledtéde @m@tpgs. Since these

oliéfgl?: %:El léfg)tgdl o %kirgég nggl %/egﬁ'i%/iglg sg%%/ thg@glpi{g%a%g%esulted in point

mugfibne ﬁdndlﬁﬂly ﬂi%@hhﬂﬁ&i lt'eﬁ th@ BsBAOzdake T aSdelte, WhicAr @rfrRes most of the
Leu H's a QQu Ser Val Cys aaa at

stru(gggal@g@ge gfatg XEéCdﬁléte]lngE ea%(éRBgﬁiugé)&asd)al@ﬁ@fi ysigg ﬁwgg izard SV Gel and
PCRyéleMiU T&stdih ?PfanYe LY nd ®r c%rgnér (‘?B rpbits, @il de’g?ne@c Pepresentmg the

Leu letcaca gaa atg e agt cag ttt
afflggy ny&laeg ggrag)ggf %gbC@ngemh m r@c{qewalq;d Kgrm @amﬁmh putS'elth the restriction

enzgmré EB?I @E&%é aggo dl%go tlgg %th%@%f gyfgn%%?acgﬁ%r %ﬁﬂhen purified as

desGebedrRboveirasulEing m\a doitrle st@nde@NAGfragﬂibmt 05803 fiyd edttleginsize. DNA-

‘aCa . aca aca {,tt.caa,ata cag ara aa et ca . 1
frag 5 ] OO Rl PSP el PG € Ve FIeg TaPPP e Gl strptavicin-
coaldit pafindaghb@c BERls Wk ds &éélnbd%ﬁnfﬂx@ni]pﬁdlaca aca gag

tac cag gta gca gtg 765 Thr Met Gu Thr Ser lie Phe

Thr Thr Gu Tyr Gn Val Ala Val gec ggc tgt gtt ttc
Foxc&ﬁs%fugntahgatﬁﬁeoigﬁh‘é Eﬁhﬁltg t&&g nﬁﬁ&mggﬂ)n%]a@ov% 4 3@037 fragment was

Leu Leu Leu Ser

preearcd arbpurtfipddogm élgegDH@aofdhegve@gg pa&gcagﬁgga aag@cgbeai in BExample 1.
For}bg hggﬂm$gz§ct loﬁu3 I@ gglc aptggg oFhd FEH frggﬁ]leﬁr zgldl'i%}% ES 15 pmol) of the

vector fracrment were 1ncubated in the presence of 420 Weiss Units of T4 DNA ligase (Promega)
in a total volume of 4200 pl (50 mM Tris/HCl pH 7.8, 10 mM MgCl,, 10 mM DTT, 1 mM ATP,
50 pg/ml BSA) for 48 h at 16°C. The DNA in the ligation mixture was then precipitated by
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<210> 11 <211> 820 <212> DNA <213> artificial sequence
<220> <223> CD154 cDNA <400> 11 aagatac catttcaact

WO @aosesgc atg ate gaa aca tac aac 45. Met | i ePCA/BP20N4/009447
Tyr Asn caa act tct ccc cga tct gcg gee act gga ctg

adding ¢0apleyeass eRNM 19 gGinhsolitronSe Hﬁr(ﬁodre@) $200 W SeMAlnamdinnm acetate,

and ggcgn’gteetha{l? %1{;1}%1 S&orgesggrg \g%gae bm cgaocch}?gngt t%tex%hgle@éaﬁ-xd at the end the
DNA Was déssolkeditolfindVabndneatigiiofl 200 ughil ifanofsbtolatne ad@go ul of water.
tea gca ctt ttt get gtg tat ctt cat aga agg ttg gac
180 e Gy Ser Ala Leu Phe Ala Val Tyr Leu Hs Arg Arg

The %&?aﬂﬁ@n AaliraHs forghafoat el&%%c&ﬁget&ﬂtb’ Eb& mtBIQQQBQI%ck etal., supra)
%Ja ttc atg 225 Lys lie @

u
was ggraiedpyt e dmgdo Yxpmp ﬁgteng)é@w@g@to&ql @f f}%gtg ggategl @g\I A about2.6x
10° %ﬁ’&ﬁ%ﬁ%m%&@m@ @&aﬁ‘%@ i 51)@/0%}%1 E?‘éleul %Z@od-%ﬁs Hé}{ja t%dn@fmmants were
furthgnuseddor prepprafa Qitphagmmdawleeggoedum Exzraplgdof thetPQGE gpphcauon WO
03/02%97315 Leu Asn Cys Gu Gu e Lys Ser G n Phe Au Ay
val Lys gat ata atg tta aac aaa gag gag acg aag
aaa gaa aac age ttt 360 Asp He Met Leu Asn Lys Gu

Exagiple 18 Phidnig)ienthdlon hndSblebi @3l G20 AA8 (s $elinie TPLC

v oot

mutbms eﬁlmoﬁﬁ@pavatvmnn&rtm@ platdse AI a AI a H s Val at a
aaa aca aca tct tta cag

For @glselggtgprq qfétffgggy- moNdacggﬁ—sg-é:gﬁcL"%P mautqqqp f1gg} thggpm-prone PCR
hbrah-f&‘esglﬁ‘ed-rﬁ BxAnBlead23 ?cﬂf’i\dgg{aseteéﬁoﬁ @Glegéﬁ"oﬁh&i V@Eﬁ 2@%?61 ent strategies

aac gta ace ctg gaa
(selewtion Se&tegé(s‘h aERm, l‘émcwlymﬁor@m t@th@ g&a@rab@gthaééeﬁ@al@ed inExample

3. Ttg @evﬁzﬁ%n%h{)rq_ pﬁtﬂgccvglfe c%g l%trdqn g%tfog?\tv r%é ?r@r i t‘ﬁ% lr’hcubatlon with

the thnoet prateing peageaadsfram a‘mehbrmw Wegd: int ebmtatm Eﬂfg—bgﬂke@mlystyml wells 2
. te caa 585 Tyr Al a G.n.Val . Thr Phe s _Ser Asn,.. :
tlme%rigr é'%t Wﬁessgpchsg?r enda@f:t %rbé)f ;??g%{{ugsgﬁrgseémggg exp&lltl-reactlve or
misfogledepatai@ehuteis.cCC ggt aga ttc 630 Ala Pro Phe e Ala

Ser Leu Cys Leu Lys Ser Pro Gy Arg Phe gag aga ate

tta etc aga get gca aat ace cac agt tec gcc aaa 675
The Cehpt@¥ed A8 RtbubEUARH A AlgG, AFR,, TN FliasmeRy ﬁﬁ—:‘hfxc Jackson

Ala Lys cct tg cch caa caa tec att cac ttg % %
hnmgngR@aeﬂrcghwa@ £eatgP on pho palysty@ly platas 3G|arf30$é?nt¥4 ienigts pg/ml. After

4 ! firafl5h of 8968 L/ml (selecti

blOC%ﬁ?lf, @%2 ?a% \%/@éBSPA‘% ﬁ;? %@gs%gtgtgc%n%\sragsnoprg) Gp%/m (selection
stratégyaAber 0.040 1 Pind (sxz\ctctmmtr‘mgy Bowasggdddr andSeeubaied fgt gne hour at RT.

Adsc%%egd %%{L}ge%gﬁs %é{t;e %Iggadétr@eﬁ?ﬁ a&n%g%%)tnd %st %égb t %n%%atlon using the
bactéredl sirait XIYisblheas degaiteddi Bkarfigle 7<]211@a>f1fs?, second and thlrd selection cycle

about 2 x 10", 1 x 10" and 1 x 10" phagemids were used as input for the enrichment process;

and §, 10 and 12 washing cyclles were performed, respectively. The phagemid amplification was
performed as described in Example 3 except that the phagemids were incubated at 22°C instead
of 26°C.

Example 19: Identification of affinity-improved CD25-specific TLPC muteins by use of the

colony screening method

For the analytical production of the TLPC muteins as fusion proteins with the Strep-tag® IT and

the albumin-binding domain (ABD) and their characterization by colony screening, the gene
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<211> 613 <212> DNA <213> artificial sequence <220>

<223> S69. -013 <400> 12 tctagataac gggggcaaaa a atg
w@2msasgsaca get ate gcg att 45 Met Lys Lys ThPCEER20bi/@9447

Ala He gca gtg get ctg get ggc ttc get ace gta gcc
casseite bptwegmthe guaB 9l dleavada ited veaslsebl dheal fedny tHphagdmidRretor pTLPC7

SEIIPAG: Ffe L PR R AT R W
Ser Met Ser Gy Thr Trp Tyr Leu Lys Ala atg acg gtg
FoffB(s FpRpoGaTe ALY B PAB i B RGHIE Bupeei dones obtained by

inf@fonWeith @e Pheeenidd &F sale&it &raﬁ\ﬁ*? ECedm BxImBRA 83A8eLAla result of the last
aac ctg gaa gec 225 Thr Pro Met Thr Leu Thr Leu Leu

selegpionagyyleiAftensubaleningf the gena ggssgtte infe gheasqyeaning seator pTLPCY and
- t 95; oL gi.a o A0 ckys i

ol O 08 091950 K255 ERYE Yol o e

muggigs waycuyed ewtviathg fidlaysaglyictaeplamascreenireoyethed beged on the protocol

: u Thr Lys Gu Arg Lys Lys Tyr
de@ﬁ?e%?c@éau@ys%@gé@w%ac gtg gca tac ate ate cct
teg get gtg cgt gac cac 360 Gy Lys Hs Val Ala Tyr
A plifegripraireleclinepRieyar (G50 ARGk 08 Selmicsitdiates was spoted
in duplic&6€in BYifidenGical Gatterflotd8 Ky dk6philid BVOEYndalSrafésai@h top of LB/Amp
Arg ggg gtg aag_etc gtg C aga gac ccc aag aac aac_
agdE PG s 2509 gin Uert (pse DB A e sreyih 1Ay § hagis abp °C, followed by
andiye itsibalSistbBdr Shburfhfo2obging ﬂgdﬁgﬁili‘é trﬁen%@ni%r%ﬁced on top of the
ca gga gee cgc gga etc _age acg 495 Leu Qu p e
hYCgJ?EthMsmAn@fwe&C@“}d with By vdiigh ireturrBeereTacegay tagef LB/Amp agar
plefs SR8 PP e [ 8o T ARG Belfnclfhyefugd stack of bou
me®branes ©/18ay2256% Dguag théxphatgtha capemyive JiPCoragtetrgvead gleased from the
t. a et t tct 585 Asp Alg.Ser, Met Thy Gy G .
coltks & fhefgber eotiaifes AT v meabiEe v e b domain to the

HSAam thaddwagadrhbi@dsy. HHs Pro G n Phe Qu Lys <210> 13
<211> 613 <212> DNA <213> artificial sequence <220>

<223> S76.1 -H10 <400> 13 tctagataac gggggcaaaa a atg

ForaRe&idaAGri@:¢idn BEAfTalf-196&vad ICr¥s-Mrbifletutbis, HbhyAbshdbiEmembranes
Ala liegca gtg get ctg get ggc ttc get ace gta gee cag
WeI§SEICGRs ;@g@r@& with Svhdtersniconeentmtignapl CPRS-FAI(40 TNE 3val, 1 nM, 0.3

VAR B1Nndh anvisin /By s98a 44 1%%9“/%&4 dit&ed Yo b8 LEERn 10G-Fc-HRP
g acg tgg tat ctg aag gc )

conjugate (Peroxidase-conjugated Goat Anti-Human IgG, Fcgamm, Fragment Specific; Jackson

ImmunoResearch) and the chromogenic DAB substrate kit for peroxidase (Vector Laboratories)

according to the respective manufacturers’ recommendations. In parallel, mutein expression was

monitored via Streptactin-HRP conjugate (IBA) and the DAB substrate kit according to the

respective manufacturers’ recommendations.

A total of 9 clones from selection strategy B with the highest signal on the lowest concentration
of CD25-Fc was selected and the nucleotide sequence of the respective TLPC gene cassette was
determined using the oligodeoxynucleotide SEQ ID NO: 37 as primer on an automated Genetic
Analyzer system (Applied Biosystems) according to the instructions of the manufacturer
employing the Big Dye Terminator Cycle Sequencing Kit (Applied Biosystems). 8 unique

muteins containing a functional insert were identified. From these, 1 clone was selected for
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Gy Arg Trp Arg Val Cys Trp Ser Gy Thr Trp Tyr Leu

Lys Ala atg acg gtg gac agg gag ttc ccc gag atg aat
weet@sgersé eg gtg 180 Met Thr Val Asp Arg G u PPRET/BPI04/009447

G u Met Asn Leu Gu Ser Val aca ccc atg ace etc acg

furthegclorartgidatigg dlieamgcratdadequa@a of 8is iaﬁe EQB 8RVI0.25, was translated
n.Leu_Gu

.. Thr Leu Thr, G n Leu Ay Lys

me P“e U Av'g S gt aéldﬁ‘é%e aa%me%cgdst Yiafigg fl@abm@fl@egagPC encoded by

pTDEC9 VZSTE)QI @SNUaRZ)Ta?é givet mL’BaLbI% 1t7 eI‘h%Q{ucﬁo%idé\EeQ;u@{é’e dAdone F92 8 M1.2
u.va c.C gag g act aat gag ggg gtg

El &aﬁl?%@vﬁ%gsgﬁéfé Og%@ 315 Val Leu G u Leu Thr Asn

Gu dy Val Lys Tyr Thr Ala Asp Ay ggc aag cac gtg

gica tac ate ate ccg teg eg gtg tct gac cac 360 Gly

e d: RIS fea sefesteBrId PS> mutyig withlimPesveAsffini

Hi s ttt ate ttt tac tct gag ggc cag etc cat ggg aag

ccg gtc cga 405 Phe lie Phe Tyr Ser Qu Ay Gn Leu

H s GRoslys Pro Val ArBogfigg gtg aagTBPEC99t g gg&92agavil.2

cc aag aac C.ClL. aa gec 450 Ay Val Lys
@@ﬁ’%@%@@&% g@&‘—"—’@g&g@:ﬁmggﬂ Leu Gu Ala ttg
gaewiltittyg@ipgaa gea6 effaRingd®alljeC cgc gga etc age acg
495 Leu Gu Asp Phe Gu Lys Ala Ala Gy Ala Arg Ay
Leu Ser Thr gag a < lgg e ccc agg cag age gaa
ace tggtct cca ggg 5404 u Ser lie Ly lie Pro Ayg
G@n Ser Au Thr Cys Ser Pro Ay gat gca teg atg ace
ggt ggt9 cag cag atg ggt age get tgg tW@e 585 Asp ABGly
Ser MegThr Ay Ay GngGn Met Ay Ser Ala Trp Ser,

cac ccg cag ttc gaa aaa taataagctt 613 H's Pro Ad h Phe
Gu Ly$l<210> 14 <211> 513 <212> DNAGR13> arti fikfgl
sequenggs <220> <223> SI§I). - 108<40Q0> 14 tctagataac
gggggcaaaa a atg aaa aag aca get ate Bg att 45

Lys Ly$3Thr Ala e Ala e gca gtg getvattg get ggd.dutc
get g4gta gcg cag gejggac gca 90 Ala Val Ala Leu Ala
Ay P Thr Val Al a Asp teg atg

ggt ggg3zcag cag atg gggggee tea gac ggg gag att ](31%/
Ser Met _Thr Ay Gy Gn Gn Mt Ay Ala Ser Asp du

Gu H @cag gat gtg cc4! ggg acg tgg &: 11 ctg aag g/%’g
atg acgpgtg ggt 180 G pgAsp Val Pro gy Thr Trp Ty

Leu Lys Ala Met Thr Val Gy tct ggg teg att tgt acé’
tgt agbflgaa teg gtg acd’ccc atg ace 225 Ser Gy Séal H
e Cys Jhr Cys Ser Gu ggr Val Thr Pr L\/Bt Thr et Recg
ace ctg gaa ggg ggc aac ctg gaa gee agg gtc ace a

270 LeW Thr Thr Leu G683y Ay Asn Khep G u Al a lasa
Val Thr Met gtt gtt cgt,.ggc egg tgc gag gtg aa
gca gtzl4 ctg gag aaa SlgOVaI Val %F‘g Arg Cys %e?}
Gu VarsLys Ala Val Legidu Lys act Ga¢ gag ccg Qg
aaa taé):0 acg gec gac gga_ggc aat cac %tg 360

86 His

94 90 Lys . Thr
97 93 Tyr Leu
99 95 Phe Leu

As can be seen from Table 7, the CD25 mutein F92.8 M1.2 E15 carries amino acid mutations

compared to wild type Tlpc at the framework positions 23, 50, and 51.
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Thr Asp Gu Pro Gy Lys Tyr Thr Ala Asp Gy Gy Asn
H s Val gca tac ate ate agg teg cac gtg aag gac cac
wo amsatesétt tac 405 Ala Tyr He e Arg Ser Hi SPOVEEP1094009447
Asp H's Tyr He Phe Tyr tct gag ggc gag gtg atg ggg
Exdraple i Rroduciiien 9f thedaffint@dnirovetb TLPT ntdtbinddlec®d!by the colony
Va|l Met GJy Leu Pro Val Arg Gy Val dn Leu gtt ggc
Scr I aag aac aac ctg gaa gec ttg gag gac ttt

For 41965p1¥§é1 aﬁﬂ/é’ plfc\ﬁ‘éictﬁﬁtlfbf RROmbisn FoNS ABN2 IFQY debd#ibRtidn ERMmple 19, the E.

ag aaa gee gca gga gec ga etc age

colzé{%]g’l sglagt Wéé l(gh@b@qu@;nggh@em efsqugeﬂpgpﬂ,%cg;@pomrg tiags gnutein was used

for (e eh@fésrﬁgﬁc g A dh \g’ﬁeulﬂe{?tetL@LHu@a{tﬁmcag (&legcg% E le 5.
gaa ate tgc tct cca ggg age get tgg t g
Gn Ser Gu Thr Cys Ser Pro Gy Ser Ala Trp Ser cac

Th{r@tgtef: %&)tuitggg %f%ﬁtﬁg&%ﬁﬁaa & %%'f\ﬁ}f]fﬂﬂﬁ smgﬁet %?ep ch1orp!§to°1 alec protocol
witls SerupTaetix 8dperflod2@ateSA0IB 2) ARiR g <40 umh Soft appagaiasabed volume and

t, at tt 45 Met
sui ) U BTIPRY dcAp s (6 BABUAC G Gt g t 1

get ace gta gcg cag gee gac gca 90 AI a VaI Ala Leu Ala
Phe Ala Thr Val Gn teg _atg ace
Geléyéttt atiewasggiriespubvigh é@peté@gq @%e@%%sk@ﬁmmaqlg Biotech) using a
coh.é% OVE&% fggﬁatg B’edQ&Llrﬁ% Rn@sBitd¥id e %ﬂxgméhtaaésfm&&@o eUmanufacturers’

cca ac tat ag gcg
recangerdagions- gt \OLE fo;;g@ tigit rﬁheﬁxgptemd%.’lp& Mig ﬁlj'hlpteﬁrfppnry}e size exclusion

coln{‘tﬁlltlJ \Jtr%/ﬁo %&s%n%/fagea-ﬂp co\a%gm%{glénoglt%tnegigtangzcgnﬁ_ﬁé p?@%mvﬂaefspectwely. The

moﬁdbrﬁeri&samdkbmeﬁ’h Eratidons Greue ﬁm‘led\/aid uBSkd fértbe MatheThharedterizations steps.
acg ace ctg gaa ggg ggc aac ctg gaa gee aag gtc ace
atg 270 Leu Thr Thr Leu Gu Gy Ay Asn Leu Gu Al a

Exdriple ¥l Mehsurdaient bf theQfisiey offi6 afffiityl-iifip@aed JAP Q hrfhtein for CD25
aac gca gta ctg gaa aaa 315 Phe Ay Asn Gy Arg Cys

in u Val Asn Ala Val Leu Qu Lys act gac gag ccg

A dﬂ'élﬁor?‘?e%eﬁ %? tlﬁ:ctﬂu&ﬁme MIOREYS @ncﬁ@?neﬁ@(hnﬂtdﬂ“n&@frlﬁfons obtained as
Asp G u eaiér Thr Ala As

desqxgqedgm; Exqugplegpéveétt@t o ag Bl nassay gn Qggiu@t@ cgat@rqdééDZS-Fc and the

Vi
ot P B B e ity Rl
tgg act gtc cga ggg gtc cag etc 450 Ser u dy Qu

r I
T he Ega \g%s %e&{orggg a(sig%scgg%d 1& gég ézx%prt! tljéagg.%%%/rrgt%?)ZS-Fc and 2.5
/Lg/ﬂa%ur’dari Ié@?c&‘z@nﬁapwaemswmrésmuﬁsgl Leu GQu Ala Leu
G u Asp Phe gag aaa gec gca gga gec cgc gga etc age
acg gag age ate etc 540 Gu Lys Ala Ala Gy Ala Arg
The@e%nll@gub@@lhthfvegiJ&s&etrapHr&i ¢BY5-Ft an€ 64>t@@n AR Gredlficted in Fig. 16

aa ace t gc tct Ccaq % get tgg tct 585
and Fig. 17, respectlvely The values ob amed for the apparent dissociation constants of the

complex between the TLPC mutein F92.8 M 1.2 E15 monomer or dimer and the prescribed target
protein CD25-Fc are summarized in Table 8. No measurable binding activity was obtained for the

control proteins capture mAb, HSA, FCS and captured human IgG Fc fragment.

Table 8: Affinity binding constants between the affinity-improved TLPC mutein and CD25-Fc

TLPC mutein Kp [nM]1 CD25-Fc
F92.8 M1.2 E15 monomer 131 =34
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e Pro Arg Gn Ser Gu Thr Cys Ser Pro Ay Ser Ala Trp

Ser cac ccg cag ttc gaa aaa taataagctt 613 Hs Pro G n
WEPh@sSANs5dys<210> 16 <211> 619 <212> DNA <213>PCT/EP2004/009447

artificial sequence <220> <223> S101.2 -(008 <400> 16

t ct agat aa®g@JIUd 2aPpRdithedaf CQ aaa aag aeal.get ate gcg
att 45 Met Lys Lys Thr Ala lie Ala lie gca gtg get ctg
get ggc ttc get ace gta gcg cag gee gac gca 90 Ala Val
Exabde BE'UGélxéi'a@ﬂ)ﬁ oPRTCHO ell lline ¥Rpretbine Hukha €DASP Al a
teg atg ace gt cag cag atg ggt %‘eﬁ tea ac gaa
For gwegpqatlgpggf gétiab ltine expigsag hapan StetHE-1k1 mells (DSMZ, No.
r g
AC(ggllOﬁg&glﬁlgnsg%e@ vgﬁc%ag%%ggk%?& Qf@ctggglg'lcﬂ ﬁ&%&&i}%&%@) (SEQ ID
NO:Ti ptigy18)lesaoding hiinan UEX1 57 IGNCBA IACF@ES@@N BCgOTz'ttﬁSOdgg49902361])
acg ctt cag get act gcg gaa teg gtg aca ccc 225 Asp
Leu Ser Leu Thr Leu G n Ala Thr Ala Gu Ser Val Thr
The Bxressian acr €10 54 gD, I1eg(Daas@h griggias daribbdimgdafollowing. We

obtefieq AN roddins 1 g o (GBT AL ERR IOl b ot @ zia0902361)

front gpLxsgr @aor gBD Iﬁ@ﬂ:lé}ﬁés Qtoﬂte@hﬁnmclTCDlmtwaB@ﬁbcﬁﬁéd The correct
n Gu Val Ala Val Leu

sequ&efe @aﬁheg%@u&%te CHHNA 28 C@rgén&é@ygéaue@s@cg&ah@g srasﬁ employing the

ollog?rﬁglegtlHengﬁQTm N@p?aQaHd e SHynby %9T%6@NAAh§grﬁé‘R encoding the

Asn cac ca tac ate ate agg teg cac
coma@g: sgg@en@agf lmmarg@@l wadgxsisghiroml thlsvycptoxr—vlexqsm@tlm glgest with Xhol
I . H. . .
/ Aplg’g%nd?{scalatgﬁé)ygaéglog? gelglfch-é%g%mg%g astg gégsnB)?% i Léé{ﬂ%%&k%grgl (supra). The

frag@ent vasipuGigd (VizakddV Htan@yKiarroinega)\datl ligatgd Btyth¥akpression vector

pcD[{]?% ]?aeé(-%tg(g \%ﬁc agSNh?fZ]Chc § a gle%g%dg?lgh ?%nga%?eﬁreggﬁtion enzymes.

XLILBMeGbuctédlﬁ wete GdnsfPpaged t tvug‘a‘rg)eaaas%ﬁ@o ¢ 96xpregngeRctor CD154-
gag age e
peD g o AP At 68 i sripuci e e e Enghiroq Plsmid Maxi Kit

(Qiag&®H. adg cag age gaa ace tgc tct cca ggg age get 585 e
Feu He Pro Arg An Ser GQu Thr Cys Ser Pro Gy Ser
Al atgg tct cac ccg cag ttc gaa aaa taataagctt 619 Trp

I | > . i
G10\§§1 arld t?angfegtrlﬁ ?1; gﬁg)l @Sl g&%‘i? 2§8> &S 2% S\gél‘?'gé%%ssmn vector
CD 164QIOBNLN3 1 Becd ¢ v assanripalit basedion the atagocmhdesaripeddo Exgmple 15. CD154
expr@gs?ongocf%e\%tr&l cfb%es was analyzed by FACS analysis as described in Example 23. Clones

exhibiting the highest expression were used for all further assays up to passage no. 30.

Example 23: Testing of affinity-improved TLPC mutein for specific binding to CHO cell

line expressing human CD25

The mutein F92.8 M1.2 E15 was tested for specific binding to a CHO cell line expressing human
CD25 in a flow cytometry assay. For this purpose, the CD25-pcDNA3.1 Zeo(+)- or CD154-
pcDNA3.1Zeo(+)-transfected CHO cells described in Examples 15 and 22, respectively were
detached from culture flasks with 0.2 % w/v EDTA. Approximately 200.000 cells were
resuspended in 30 ul PBS/2% v/v FCS and incubated with 2.5 pig of monomeric F92.8 M1.2 E15
fraction obtained as described in Example 20 and labeled at a twofold molar ratio with
fluorescein (Fluorescein-5(6)-carboxamido caproic acid N-succinimidy! ester; Fluka) based on

the protocol described in Schlehuber and Skerra (supra). As a negative control, 2.5 ug of the
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Met Lys Lys Thr Ala lie Ala lie gca gtg get ctg get
ggc ttc get ace gta gee cag gec gat gga 90 Ala Val Al a
woewsMescdy Phe Ala Thr Val Ala G n Ala Asp GGI/BBR04/009447

gtg ggt aaa cgt gga ctg tea ggg acg tgg tat ctg aag
recdBlgind@5wid wp¥alLFG yndoged Ay 9 TGP SLsud [SeeledSvithTirordscpin at a twofold

molg igates Vg ye Glofp Gete T M Eo RN E{F e fru-co25 mas

(AcBBEDRIN 9B, wisiMBIFIASHateted 31 @acrusVaMmeaa@ B@t}@bgpoaﬁel After 30 min

etc acg gga ctg get ggt gac 225 Thr
incybragomen ige celleg M/eqehwa%ea t}ygﬁ: \%}tlé Pé&?z% ‘3"%2% PEQF (g 3palysis by flow

cytébr‘héna@ﬁmg&FA@@@aﬁB& @ leBtofTHcAdionyIC €99 tgc cag gag

ag gee 270 Lys Thr Met Leu lie Ser Ay Arg

QIS Gln G u Val Lys Ala gtc ctg gag ggg act aat gag

Bot%hl?e %ﬁ initysf ar%prltfﬁgd %ggcﬁ@ﬁm%lg}‘%g I\XIzh F16 lz\nﬁﬂé: %2’5 -specific mAb
shoaaﬁogﬁgaxgcsealmag oﬁitlte GHe cait hm:gxpraqsngﬂgmamt C@g no significant

stalqtmg ogg% (@@ c%j.lll Enea$>(lé)1§s§1lx1°£§1gla{1 @ 154 %CMI% T?g%omtt&s Wi‘lld type TLPC and

IgMoRaHD sihifi@hnchiadiag4dbotheell lines tE%hkﬁi TMB o%me@lhust@l yms are depicted
G n Leu H s Gy Lys Pro Val Arg ggg gtg aag etc gtg

mh}gc ga gac ccc aag aac aac ctg gaa gec 450 Ay Val
Lys Leu Val Gy Arg Asp Pro Lys Asn Asn Leu Gu Ala

rﬁ%ﬁmﬁslx s-EpJenﬂﬁ.gm@ﬂﬁ)date <A agy cag

Uda dace tgc tct cca ggg o40G u Ser lie Leu lie Pro
Foﬁh@ ar@l yticSepro@atiomlof tl‘@pﬁlr@@fﬂn@m ovedi FLREGmugpins edaipprad yitha C- terminal

T7 e&ec%gp t%gt(N%H%g &f %s gl %gt égtgm%g%l Eﬁgpgzg(@ Afgffﬁﬁgl tag and their
chagﬁitm%z&ﬁotﬁ 69 hngaghtohghlgnﬁmsa stmetiagghe ger@asselte betwseicihg two BstXI
e u s <210> 1

cleaoge £163 M SBRUBHEOEIRO IS BT PRI 5T BT ECEFie. 8

t ct agat aac cagggcaaaa a atg aaa aag aca get ate gcg

att 45 Met s Lys Thr Ala e Ala |i g, get .ct .
Fotjois rggeose he Eismid DB A ied gy iy Gafl g obained by
mféltﬁml'\?ﬁ'h AleprEYm R Grddh ExApleVAd el 4d Drebli ofSiRe [yselection cycle.

g ggt- agja cgt gga ctg tea ggg acg tgg tat c

Scxaaxgng df«y aff3sityGAnyproegd, Q%ZSﬁqumﬁlpgm@WS pascasged gltyaoq;ﬁl:%mg to the high-
thrag%mpg?%L@pr%{o%oﬂe@m ed 11‘??9& %18 4%&@9@1 egcﬁgctE %reﬁcgs(ﬁed for binding to
C]ﬁS%cS&Ipt@chat@iffethommrans@ pe/sey 1 N/ymldbféug/@’d (a@zgug/rrﬂ and 0.008

g%ﬁlf rq%}p%cnﬁ/g]g) %ﬂ%a@élgl mde%%@ 8%60t%w%red%&e%?& l%ﬁ&iné%é human IgG Fc-
fr a@n@nﬁ'A@c@@@ cqieﬁn@ﬁpcagn@ecczttg caﬁ@nagmorg@ﬁs ;eggﬂ t'g(th&:taxgture mADb which
was coatecti a?t Sa;?ggm? Clones showmg specific binding properties and retaining high signals on
the lowest target concentrations were confirmed in a secondary high-throughput ELISA. In this
assay, crude extracts were tested for binding to CD25-Fc captured at 1 pug/ml and 0.1 pg/ml. In
addition, crude extracts were tested for binding to the unrelated proteins capture mAb, HSA,
CD154 and Human Gamma Globulin (Jackson ImmunoResearch), coated at 5 pg/ml, 10 ig/ml, 5

pg/ml and 10 pg/ml, respectively.

A total of 13 clones from both selection strategies giving rise to a high signal at the lowest

concentrations of captured CD25-Fc and low signals on the unrelated proteins was selected and
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Lys Val Thr Met Leu He Ser Gy Arg Cys G n du Val
Lys Ala gee ctg gag ggg act aat gag ctg gat aaa tac
wae@sgersgac ggg 315 Ala Leu Au Gy Thr Asn GCI/ER2004/009447
Asp Lys Tyr Thr Ala Asp Qy ggc aag cac gtg gta tac
the Aldedtide geqhemegofcmb gipcavd TIREC gae 886et@ yak ydetadngned using the

Val Val Pro.H s Val
e b R DG BT o 50 il e o
(Ap%ﬂiﬂ %@I SysteRik) cdid@nd W thSefstrGttiorSloy tHal Marifactidies er@plpyingshe Big Dye
ro Va

g etc g ac ccc a .
Termpinatos feyde %e@aealcg@chggAgglvd 105%3%“1@ 3] % jaugy xyugg}rg containing a
funchoRal Thrtwete ﬁ%ﬂtlﬁﬁf‘ﬂ‘fﬁﬂth@?él 3R el @eﬂ&%@le@@d f(ﬁﬁﬁut@ﬁ@:ha@atemzatlon
gcC gca gga gcc cgc gga etc age acg 4
The I%tmelemldc gqsiendeaoipheseGlones §9$(ggl—12§ g,mcL@QQ §e§813rﬂ?r1§=ggf1om selection

str. atgg%] g Sgbgl %%bfzﬁ;ﬁ:edl_ é@ctgﬂ%t@égy @C€/a§ Qﬁ:ns‘lz%d ﬁ\ﬁ@the amino acid
sequ@ylSe Sief thBseoanizhy agids dcg\aautygmatngocaﬁ@d @@PC@@OQ@&@W(;Q}PCS (SEQID

No:G4) & ivelion HEblel FubghciRfi fBuald FRiorEbod i %993 C13 and

S99 3@ Fgalsh AgSER HILROHILF, SEQ INO Priear@ SECD_@ NQ 119 respectively.
19 <211> 613 <212> DNA <213> artificial sequence <220>
<223> 3599.4 -F15 <400> 19 tctagataac gagggcaaaa a atg
TabfAR RAGeRE ndelediRs SEeklcdd HOPVREutéNS witidmphaveAladfidityefor CD25
a e gca gtg get ctg get ggc ttc get ace gta gcc cag
gcc gat gga 90 Ala Val Ala Leu Ala Gy Phe Ala Thr Val
Al n Ala Asppddy gga gﬁL@c@t 2g99.6 $2499BINPCIBA $99.4 F15
gggggcg tgg talt[?%(%g aag gcg 135 Gy Val Gy Arg Arg
__m_dc;gggSer QumbEhingTrp Tyr Leu Lys Ala atg acg gtg
ac gag tec c¢.9ag atg aat ctg gaa teg gtg 180
M Wu%r Pro Gu Met Asn Leu G u
wﬁﬁftvb@Tlnaca Cekpaded ace etc acg ggg ctg get ggg ggt
gac ctg gaa gcc Thr Pro Met Thr Leu Thr Gy Leu
Ala Gy Gygﬁﬁﬁﬁﬂ@}t ¢ u Ala aag gtc acg atg ctg ate
agt ggc egg tgc £ag gag gtglwwag gcc 20 Lys V&kl Thr Val
Met Leu e Ser Gy Arg Cys &n Au V Lys Ala,gtc ctg
Gly
gag Ygg act aat gag ctg ga a tac #¢g gcc g 999
315.Mal Leu Gu Gy Thr AsmeG u Leu1Asp Lys Twig Thr Arg
Ala Asp Gy ggc aag cac gtg gca tac ate ate cat ccg
cat 1§t g act gac ¢ac 360 G$liys His Al Ala T¢f8e He A8
Hislgro H s Val g’hr Asp Hi g 4tg ate gt tac t ¢fly 9ag Gly
ggc Cag etc cat ggg aag ccg ytc cga 405 Leu H e Phe
Tyr 18er Gu Gy @ n Leu H ¥aly Lys IRuo val AFg¢gg gt g Leu
aag etc gtg ggc .pga gac ccg, aag aac c ctgg gec S
4502%y Val Lys 1Teu Val Ggh%\rg Asp %o Lys As%%rAsn o
Leusglu Ala ttg xgag gac ttAs@ag aaa Agc gca gdangec Asn

cgc ga etc age acg 495 Asp e Qu L Al a
4%1 Ala Arg 8By Leu &hThr gf} Gly Gly

41 Glu Ala Ala Ala
67 63 Val Val Ala Val
70 66 Lys Gly Gly Gly
72 68 Asp Asn Asn Asn
74 . 170 Pro Leu Leu Leu
75 71 Gly Asp Asp Asp
86 82 Ala Ala Val Ala

90 86 Arg His His His
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gag age ate etc ate ccc agg cag age gaa ace tgc tct
cca ggg 540 Gu Ser lie Leu e Pro Arg Gn Ser Gu Thr
w@y®s8enséro Gy gat gca teg atg ace ggt ggt CROI/ERIP04/009447
atg ggt age get tgg tct 585 Asp Ala Ser Met Thr Ay
Gy 8 n dAn Mt &y Ser A $Sefrp Ser Bac ccg c&gottlg Pro
aa a taataagc 613 Hs,Pro G n Phe Qu Lys, <210> ]
go <%q1> 613 <gl(i DNA <21§‘¥ artifi cjﬁg‘l sequef@é <220> Th
<223 S67.7-C06 300> 20 t diyagat aac pggggcaaagea atg Leu
aaa aag aca get ate gcg att 45 Met Lys Lys Thr Ala H e
Ala lie gca gtg get ctg get ggc ttc get ace gta gec

As 6agb«g&@n G@in Ve 9Qh€dfﬁ>c\{ﬂltexﬁé Rleh@fled¥rémEhy ity 'ﬁ‘la@h@b&n contained

a d@dn Ala As ga ggt aga cgt ggac
nottogLy @Bl@ug%bmltl&gbmcgpb @fegat gwlcgs@ endef thy [-beael smlytuml:glt also mutations
in thY Sepddy s%ﬁﬁbng%eﬂgl rﬁrﬁéﬁ t%—i}gatlgrggm-&fﬁhr{-ﬁiﬂdﬁ%goﬂe@ (ﬁélg 1%?&68 28,320f AB
pep%éelcwb ¢t PORifLomsq they fepn@workinegi o (poGion )&t anf&s% dfehb Tlpc sequence,
res valsy, Val aca ccc atg ace etc acg ggg ctg get ggg
%ggt ggc ctg gaa gec 225 Thr Pro Met Thr Leu Thr Gy
Leu Ala Gy Gy Asp Leu GQu Ala aag gtc acg atg ctg
G . ‘ . ) 270 LysIVaI
H ute

' <t : By 7 ' ed by the high-
me@mag ctg gat aaa tac acg gee
315 Val Leu_ Gu Thr Asn Qu Leu Asp Lys

Forty %&%aw%pxggtﬁft@)q 6‘]6@1[5@@5 303 514 @%%3 €343 and §99d%f/ &15 described in

E DEGHE Bt cdlf B1 26t R f
xzﬁ‘]ﬂﬂe - g ¢85 4} S§e>cEa1 ik lqgcﬁa?b%r n%glel-e&?%e'_%l&é tvgtltoﬁ%ﬂ,PCS encoding

the%e@twt@ag wgg éSEélafgr the peridasmfgig Peshici o vig fermegter 4@ vatem as described in
Exajnip?e?he Tyr Ser Gu Gy Gn Leu Hs Gy Lys Pro Val
Arg gtg aag etc gtg ggc aga gac ccc aag aac aac ctg
gaa gec 450 Gy Val Lys Leu Val Gy Arg Asp Pro Lys

J i t ttt .
R R R AT AT —
w1th_)‘3$reINIactN1 Suﬁrﬂoﬂd matbrig @BY) usingSeoldin cﬁ&@pﬁgﬁla&a Bed volume and

tc ate ccc a ace tgc tct cca ggg
sultglg e@upreficact iing 8 thy pahigotdiers seomaendafipcys Ser
Pr o Gy gat gca teg atg ace ggt ggt cag cag atg ggt

e get tgg tct 585 Asp Ala Ser Met Thr Gy Gy GAn
Gel & {rLigB W g cyTisg ouygh $PEF1@‘@?7563@6%1&@3@8&&@@3@@&5lotech) using a

col@%bﬁ%ﬁ%&fmﬁ%%eﬁ" WO a(% QLuFa]BFe %LH%IJHXI% atdftndth 8 Manufacturers’

DNA <213> artificla
recommendations. The monomeric fractions were pooled and used for the further

characterizations steps.

Example 26: Measurement of the affinity of the affinity-improved TLPC mutein for CD25
in ELISA

A dilution series of the muteins $99.3 H24, $99.3 C13 and S99.4 F15 obtained as described in
Example 25 was tested in an ELISA assay for binding to captured CD25-Fc and the control

proteins capture mAb, HSA, FCS and captured human IgG Fc-fragment.

The assay was performed as described in Example 14, except that 2.5 pg/ml CD25-Fc and 2.5

pg/ml human IgG Fc fragment were used for capturing.
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<220> <221> m sc _feature <222> (571) ...(573) <223>

anber stop codon <220> <223> F92.8 E15 <400> 21
W0 2i0ags&@C gggggcaaaa a atg aaa aag aca get aPEI/BRIP04/009447

att 45 Met Lys Lys Thr Ala lie Ala lie gca gtg get ctg
Theyesulfggebintimggatveasers@g @pgeal CoY5-Geandadptaggan AP arldepivadd in Fig. 20.

Al Leu Al a,. PheAIaThr Val Ala G n Al a As
Thegéaiuegstog)tadaed fgéﬁle aé)tpmé:ﬁta 153(0613{@5 caréséané%@f ttha g‘mfnggzxgeéween the TLPC
mu@ﬁ@ @993 135, $$9/3 VHB A S 9AATE A hdGhY phedbiRQT takdeY pidiin CD25-Fc are

yr. Leu Lys a atg gcg gtg gac agg ag tTc ccc
sur@a@ruﬁign g“alpleé{()gNQa)aeaf;@@blgtbgtcg aqiavity AYa§ o%gqme,qlsf,gt Hiegeontrol proteins

captedr nfX18 HY L FédladBlapffa a3ty REEra¥@kn@ca ccc atg
Pace et acg ggg ctg get ggg ggt gac ¢tg gga gtc . 225

Thr Pro Met Thr Leu Thr Gly Leu Al a Gly Gy Asp Leu
)G : I péttudeing aftth; S ﬁlﬁ%u% 38d cD25-Fc
Cys G n Qu Val Lys AI a gtc ctg gag ggg act aat gag

ctg gat aaat cg gec gac ggg 3 u

Thr Asn Gu Ligggég‘—@y‘;s Tyr Thr Al M%c aag
cac gtg gca tasggagemate cat teg cat g3ge 8¢ gac cac
360 Gy Lys H Tyr lie e Hs_Ser H's Val Thr

Asp His ttg a ég%?tm?ac tct gag ggc c¥y B cat ggg

aag ccg gtc cggodQ@gikeu lie Leu Tyr Sep.@a Gy Gn
Leu HHs Gy Lys Pro Val Arg ggg gtg aag etc gtg ggc

aga gac CcC aag aac aac ctg gaa gec 450 Ay Val Lys

Exéhfifile" 4l Bra : stQti rﬁf’%el%@ﬂoxlreé}f GEI*L@I ﬂlutt&ﬂs against the

glluig i ‘ i Haenipy I {séy1G mukivaellqm_gtes and protein
A €] e Ssr Thr gag age ate etc ate ccc agg cag age

c tct cca ggg 540 Gu Ser lie Leu He Pro
ForAh@sdEdﬂioS@f TGPC mhieinyite Sepedidlikchyy, agdesgibed i@ERa@ple 2, was used.

cC aa aaa tag get age, ct e 85 Ser
Thixpdediy P LRRomrheprplonegry ol sudifiel @aies pey performed as
desﬁlllﬁadgﬁiﬁxélﬁ leB3a@h&ddvifiods #6 t oﬁﬁbl ﬁ@@e&hﬁe&ﬁﬁi;@hﬁﬂ)le 7. The target
tacg 630 Gu Ala Lys Va
Ag%&&}geswph Xai'gp diggetly eqateglan th%golysgwoégléteg g@th@tcgncentratton of 1
Mg/ﬂﬁe aac aac get aaa ace gtt gaa 675 Ser Asp Tyr Tyr

Lys Asn Leu H e Asn Asn Ala Lys Thr Val Gu ggt gtt
aaa get ctg ate gac gaa att etc gca gca ctg ccg taa

7 ) . .
Bl AP Y A B BAat Sob b gubets i,
Dymal} d:sﬁd:rmaﬂy felémpirenihe irsBREttons of the manufacturer. BSA was chosen as blocking
agent for phagemids and target. The phagemids were eluted under acidic (0.1 M glycin/Hcl pH
2.2; 10 min RT,; neutralization with 0.5 M Tris-base) and/or basic conditions (70 mM

‘triethylamine; 10 min RT; neutralization with 1 M Tris/HCI, ph 7.4) followed by a final bacterial

elution step, as described in Example 7.

The deviations from the protocol are described in Example 7 with the exception, that prior to
incubation with the target protein phagemids from the library were incubated with 100 ul of
BSA-blocked protein A beads, 2 times for 15 minutes each, for the depletion of phagemids

presenting multi-reactive or misfolded lipocalin muteins.
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<221> msc _feature <222> (571) ...(573) <223> anber

stop codon <220> <223> pTLPC9 <400> 22t ct agat aac
wQa@dorrsma a atg aaa aag aca get ate gcg att BEGI/ER1004/009447

Lys Lys Thr Ala e Ala |lie gca gtg get ctg get ggc ttc

Fo abumtseof;]‘sae@ﬁm E80NY HCTYE FO 4R Caed ¥ irkids Bloying th
uj; Th VgﬁlAlaGnAlaAspGygagagL‘g%’ %ym ©

P‘e%ﬁlguo&a@f ﬂﬁf’hfb‘?‘gplﬁéﬁmﬁgﬁ%&@ ERFPEGItVeEViany e’ cycle with the
excéptionGhat ot patou 1 GL0' ARRbeWRls whie ugh!ec-lr Qéglﬂ_r(lgc -l\;v)fl.rh tl’ig ?econd cycle.
Lys Ala atg acg gtg gac agg gag t
ctg gaa teg gtg 180 Met Thr Val Asp Arg Glu Phe Pro
Exaguﬂe%t IdeRE ifik@ﬁblﬁ)ﬁhéﬁg?yx ldiﬁl L(i{é’ dndby t Cf ‘ h-throuohut
ace Clg gaa ggg ggc ao Jca v

ELIS sareepimgmethed Leu G u Gly Ay Asn Leu G u Ala aag

For ﬂ{e%nglglg eﬁ%ﬁ%c@%ﬁo ﬂhig{:Dgg‘é’ q@x%s’jélglg g%gﬁgqggt 3 aaﬂ@r}d\l terminal

T7 mctctlloy Sag&{l‘éoxgdge:n)cztsgmgaa @8aepedsCURGIRAY &6t YPCARFinus and their

chalig?tgng‘%& %}1@@gh1$ﬁ&pw L& s!g_gggmg%ghgg@e;r@ésqﬂegcogmnmg the TLPC
betvi’za%ﬁ ttaet tﬁ/oaBﬁXBQQa\Iagl sﬁéquatsgba&%d@f?&n %Cve%ggﬁﬁdﬁ%l«*g 7) into the

V. Lys
vectgy RTLRE1S i A1) ke BGO egnding. 'Tiacagg@eylaagvm sl by @ high
thro@ uﬂ@ilgb(rsc}’&nf) gemg—:}%d §§rdeg1{$e@u¥ e "HIJ§CC‘ rg%t ngihat bound
ro Val Arg tg aag et lt gc ac cc 8‘

hCD(;g@p%ﬁgcaél‘ygn @1 igeasy %@erﬂglwata lselbgtsd fcemdw/aﬂetéille}d bdiding analysisin a
Al [t
e R TR -

Asp Phe Au Lys Al a AIa Ay AIa Arg Gy Leu Ser Thr

ct
For ﬁggeta gonggigargétfﬁp%t@ icity ﬁ_tgg g%}"]gP%n??pCt%@; %C(gllg of hlack Fluotrac
600 BY.ES ASplatdsi(Grdthat; a&ewm wé8@ohted o@ﬁﬁlggt:& ‘933? “Ihtlthgzo%ﬁ%f a solution of

t 585 S Al
Afﬁ%%ﬁrefzﬁgu%et tﬁ Em% g egc Sema |f] Lga{gnmngswglg entibosly @t pg/ml, Jackson
B!
Imrrﬁlth%Girc%)Z&)chth caﬂ?ol%ﬂh Héﬁzﬁeﬁucr_/gg %%Pot%@ rﬁgélg@gml Jackson
ImmvafiSé%rC@)a&trqpé%,ctmééO aglafﬂd&ﬁ)elntunm serumelbaann glél'uglm]aSlgma) as well
t 1y Leu K

asa %ﬁlg%/esOf %Q{%ﬂls%&l%%ﬁg/rﬁsgNZ%’er fr%{%{l gl%kéfanﬁsd" gin. gﬁsﬁﬁ Fc was
captgred viatthe guahgoan 8@ FC@;lng faagnTed®-s foyfid/atiboyls f Bh |aeRTe

Asp Qu He Leu Ala Ala Leu Protaagctt 727 <210> 23

<211> 1156 <212> DNA <213> artificial sequence <220>

Mult#@ TEP@infuteiné adiad @it ©222FhCHIFFc spect RS the nucleotide sequence of the
TLPC gene cassette was determined from several clones using the oligodeoxynucleotide SEQ ID
NO: 37 as a primer on an automated Genetic Analyzer system (Applied Biosystems) according to
the instructions of the manufacturer employing the Big Dye Terminator Cycle Sequencing Kit

(Applied Biosystems).

The sequencing of clones revealed from the polystyrol multiwell panning revealed 4 different
lipocalin muteins. Two of them were analysed further. The nucleotide sequence of these clones
was translated into the amino acid sequence and those amino acids deviating from the modified
TLPC encoded by TLPC14 (Fig. 21) are given in Table 11. The nucleotide sequences of these
lipocalin muteins, named S101.2 O08 and S101.2 A20, are given as SEQ ID NO 16, and SEQ ID
NO 15, respectively.
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<223> anber stop codon <220> <223> pTLPCl12 <400> 23
t ct agat aac gagggcaaaa a atg aaa aag aca get ate gcg
wa@raosam2bet Lys Lys Thr Ala e Ala |lie gca gtg PEL/ER10g4/009447
get ggc ttc get ace gta gcg cag gee gat gca 90 Ala Val
The AbqueneingAlfaclésley sPleetedlfeonihlie YedteiAl A& behd) pAhrand\sgvehled two different

B TR TNE Y ey
was Befisl As@int the@hiind Agd ct@iefedt anﬂttﬂos@%ﬁliﬂggtisﬁ;gavﬁpégﬁlggﬁim the modified
al Pro Qy

ctg aa atg ac t ac 180 A n As _ ) )
TLPﬂﬁ%cqqie% b%‘&&ﬁ_(‘el% (gg% 2%3 ag'e %é(tan tkabgd L. zg% nygleptiglsgequerce is also given

SEOt
5 as AngIl}éﬁ

©:atg aat ctg gaa teg gtg aca ccc atg ace
u Phe Pro Gu Met Asn Leu G u Ser Va

Thr

Met Thr etc acg ace ctg gaa ggg ggc aac ctg gaa

Tabl%qg: gé@e%%eclﬁfa%tgézgc#g

cag gag gtg aag

Ay
gac

Ar

ga otrg

cg

G n
gga

NugntE6id g hbdordiap

a y[
H s
etc
du
Leu
gag
du
etc
Al a
cag
Pro
Ay
ggt
Ser
ggc
Ser
tct
ady
Met
gat
du
ggc
Asp
ggt
ctt
Val
ttt
Thr
gtc

° These amino acid substitutions arose from accidental mutations outside the randomized

10 positions.

Valg4.ys
cac ggg
€] y“% u
gtt,gpgc

gac ttt
Al a1 eu

age, Acg
Aoy
age2@aa

qotcr

getsmet
855 Tyr
Serd&g y

getgsggc
Ay Asp

ggt83gac
105

106
108
109

Lys H s _Val
hewid fyoe

Asp
aag
Leu
aga
495
du
gag
Leu
ace
Ser

ggt

630
Ay
gag
Ay
gat

Ser

get

gcg

Hée-g* E#edgp{i-hlfﬁﬁ’a’%#mﬁe\fnsggé

gee gtc ctg gag aaa 315 Leu H e

aca FBE

du Pro d

gca tac
ttt tac
H's Ay
ccg gtc
Hs Ay
gac ccc
Val Gy
Asp
age
Ser

Thr
tgc
G u

Acg

d

got B*
Ay Bey

Ay Ser
gga i
ay &gl
gat ttt
dy Met
aat
765 A
d u Ian

tct gt
Lys Pa

ate

Lys
acg
y
ate
405
H e
cga
Lys
aag
Arg

etc
Gu
cca
Cys
tct
Ay
gag
ggt
Gu
gat
ady
ggg
Al a
Al a
get
Asp

Lys Tyr
ate agg
Ala Tyr
Pheyfyr

ggg gtc
Pr o -Val

aac _aac
Asp Pro

540 du
Ser lie
ggsﬂigag

er..Pro
goFlggc
Gwdy
ggt__ggc
t edli§75
G Wy
tatsgza
Asp-ePhe

getprat g
Asr%)h%ys
et deuag

ac at
Se?h al

Thr
teg
He
tct
cag
Arg
ctg
Lys

Lys
Leu
get
Ay
ggc
Ser
gat
du
Ay
aag

Al a

Sl Aot o414

Al a Asp
cac gtg
He Arg
9@, 99cC
etc 450
Ay Val
gaa gec
Asn Asn

aré ccc
gger ggc

a Al a
t tt¥ gag
Grir Gy
tct gag
d$tay
S&fin 99t
atg gca
Tyda 3 u
g aat
AL Vet
géada get

g

Asp

225
Pro
gec
Asn
tgc
Ser

2;@ 00.1-108

Ay
aag
Ser
gag Gly
Ser

Adn -
ttg
Leu

Phegag aaa gcc gca ggaspgcc cgc gga
2 Ala G

y

agg
585 ger

Ay
ggt Gly
Ay Ser
t
%gy Ile
99C Cys
720
|_ys Thr
gcc
Thr
aaa Ser

Ser ,
t ac Val

Cys

gat gegfc ttc atdlyggt gac giy tec ggcval
Ala Ala lie Asp Ay Phe lie Ay Asp

get
aat
Al a

t ggt aa gt get a ggt gat
251 25§ &yr Arg

900 Al agfisn Ay Agps Ay Alayg

gat B¥t tea cctAspta atg a&én 945

Leu
His
Lys

Pro

67

His
Met
Trp
Thr

Leu
Met
Val
Leu

L
(fi Ser Asn Ser caa atQg get caa

Asn
Val
Met
Leu

Pro
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Gn Mt Ala Gn Val Gy Asp Gy Asp Asn Ser Pro Leu
Met Asn aat ttc cgt caa tat tta cct tec etc cct caa
W0 e@sgiRsgaa tgt 990 Asn Phe Arg G n Tyr Leu PPOI/BRI004/009447
Leu Pro Gn Ser Val du Cys cgc cct ttt gtc ttt ggc
+2get dggtibatie incegidnatf tgaar # titciciditin 1d@36ofhg TPPC Iiery described in
Ex%{ﬁljl Pi]e Gy Ala Ay Lys Pro Tyr A u Phe Ser lie gat
gac aaa ata aac tta ttc cgt ggt gtc ttt gcg ttt
ctt 1080 Asp Cys Asp Lys lie Asn Leu Phe Arg Ay Val
EPhel L Ph Leut t_gtt %,cc ace ttt atg tat gta
: B8u Tyr Val Ala Thr Phe

FoMbk pfotfarddive prbteicS6s ofT fAe aRhaCh33 nﬁﬁ@m@tsqo@tl d0¢ 9410%% A20 and S101.2

gag tct _taataagctt 1156 lie Leu
Ooéég@?F%ﬁ%Ekﬁmlﬁ fiwe mQtES@IWOdeBBglan bﬁﬂweén the two BstXI cleavage
sxte%%%ﬁsaorfe%%?&m ﬁ?e%?ectopg’fff@158{%93&6%&1&&8&@% 85 flagmid pTLPC14 (Fig

g gcaaaa a atg aaa aag aca e gcg
"l)L)T e [optairpidrplgdnzd éhysl eacdded gyivaiogtmotgat ofcthe nyetin gyjch thh(DmpA signal

Bl S TIN50 R Yt o s

att cag gat gtg tea ggg acg tgg tat ctg aag gcg 135

Sir%;yco nes ctfé g%lb V??BIOQZ% @tx@é@ﬁ% %olzglglwgggwgglgﬂagggxpression) were

t1a1€31f@‘l‘lg3ﬂamﬂﬁgle @TUPLEA pleinidbodiva!for¥he TAPE: ehtdinBi®8 0611908, S101.2 A20
Asn Leuy GQu_Ser Val aca ccc atg ace etc ac

or géﬁl 8t@0%ai§swgv@gc Theshakey fpsk geeespios, e 1R fsrmgtamon the SA-
chrdatdefibh{ahd m&rséeeékc%ﬂéngﬁ'ong%b @%ﬁp (@it @ete gllsf?ox@r?eg as described in

gtc ace atg ctg ata agt ggc eg cag ‘gag
Exrgé@le 276hq $56C veyealed p diveariclapd alhanogeric Groteiafpelys foBkie clones S100.1-

108 .§'ﬁl)|1 B8 AL &B&ngtagﬁrg% @g? %é%n%%%d %1 hf? cﬁga was separately

aaa tac acg gee gac
det@mingt m B HLISYs Tyr Thr Ala Asp Gy ggc aag cac gtg

gca tac ate ate agg teg cac gtg aag gac cac 360 Ay

Lys His Val Ala Tyr He He Arg Ser H s Val Lys Asp

Exalnplet 30c Méa&;uZérhel%_tgﬂ‘ theaf! Pi@ (%_‘Qﬁe S‘I&Q%ﬁﬁltéﬁﬂb i HE.ISA0
tc .Tyr H_ e Phe Tyr Ser u & n Leu
Forl_tﬁ%d%f %tgonp)&g x\%q g zgf,laltb@)bth@ %/féecggb'ﬂe]t’@ n@.ﬁén@&@ma@@mple 28 for the
pre§itibed ‘fﬁot@ﬁga ?h@E@S-@E Gs 9 H%6ke ﬁ@gla@&’co\ﬂﬁlol iab’oimh? th an ELISA the
Val Pro Lys Asn Asn Leu Gu A
hlftc)t& Fdw%wa&gko é?ééS@ @&%ﬁrgé@, é&fhwg@)awme @O@tgg mfb@o plhCD33-Fc
¢! %ée?%lj-%ﬁﬂ?hr@gfbu@&tglﬁ'mwﬁg@lf% ﬁ%néar‘lt%pé&ﬁc (ﬂléfbody (5 pg/ml,

age ate etc-ate CR® 3
Jacksoa Itrgmnto&esmdx)ggg asd 0o al, \Bith h@G.]eﬂOgg/FﬂnloJ a%kgorﬂmnunoResearch)

e e Al R T o —

weIMBhpﬁlﬂ‘Hd Vi the @ffiniGhre rbuse Meti- g(Bg'Mn N3 U lgé\hﬁlcrgl'frﬁ%’rﬁ@ﬁtg‘-‘s@@mﬁﬁ @ntibody for
tt aaa taagctt 613 Hi ro n e

1h ataﬁ A%tel%v ards, ?h éﬁ%A was performed vxlllfch the TLPC muteins f1cl>Jm Example 29 as

described in Example 10.

The resulting binding curves were fitted as described in Example 10 and are depicted in Figs. 22-
24. The values obtained for the apparent dissociation constants of the complexes between the
TLPC muteins and the target protein hCD33-Fc as well as complexes between the TLPC muteins
and the control proteins hCD22-Fc (R&D Systems) and HSA (Sigma) are summarized in Table
12.
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<210> 25 <211> 613 <212> DNA <213> artificial sequence

<220> <223> pTLPCl1l4 <400> 25 tctagataac gagggcaaaa a
wWat@sasrs@aag aca get ate gcg att 45 Met Lys LyRCTRP2004/609447
|ie Ala e gca gtg get ctg get ggc ttc get ace gta gcg

S 26 &dlinisy bigdmeayngtpnts ohthe AP myteMsa Gy Phe Ala Thr
Val Ala Gln Ala Asp Ala teg at.g ace ggt ggt cag cag

at gt gec tea gac gag gag att 135 Ser Met Thr Ay
@ﬁ!ﬁ?yzm_m@mm KbaMBaCDASHE G HpdMINEE2XBY d3#p[nM] hisGl
%? tgg tat g gcg atg acg gtg gac
8j @%%@E Pro ys%' ?)ﬁp Tyr Leu ‘%ys Al a Met -*
Thrcmwsmm@gg gag ttq8¢&t26§919 atg aat _.etg gaa teg _x
gtg a a ccc atg ace 225 Arg GQu Phe Pro Gu Met Asn

Leu Thr Pro Met Thr etc acg ace ctg gaa

ggqmgxsa@mq@s} gaa geqipamey c ace atg_270 Leu Thr p
Thr Leu Gu Gy Gy Asn Leu GQu Ala Lys Val Thr Met

ctg a¥BPIRFIEthgc egg tgc cag gag gtg aag gee gtc ctg

395 96 §5@8L<gﬁlnee Ser Gy, 159 Cys Gn Gu Val Lys Ala
Val Leu GJu Lys act gac gag ccg gga aaa tac acg gee

gRé3 §460.4d08 &dimedac gt g6.380L.&hr Asp Gu-Pro Gy Lys ND
+N1;vaet£zgmé%@d{ﬁ%pacm N c"\éi d%'g@mﬁ? gca tac ate ate

ttt tac 405 Al a
Tyr H e e Arg Ser HIS Val Lys Asp His Tyr H e Phe Tyr

i e B S SR L
140@096@dﬁsé/ah1tﬁRTU}-@;anﬂl’hxe&ﬁ@us‘é%tlgﬁﬁn&f?Fg@@g @zﬁﬁm@?&crment—specxﬁc
ak c ttg gag gac ttt 495 Val Gy Arg Asp Pro
a“t‘E’s?gy g@ﬁ S%E‘&UEBW‘%%@W@ WSEE ceynriedaby apties eripliagdo g5 sensor chip
(Blﬂﬁ)’?e)gﬁ&rﬂﬁé t&@e n&ﬂ@fa@thﬁ:r@ %oﬁl‘f&n&ﬁ% . Qﬁ% hglﬁé'gﬁco(R&D research)
Lys Ala Ala Ay Al % er r u-Ser-e
WelE@BHP@dd@ éhlaggf@a@y agectlgad ad ef 2 @@ mytnl GER3Feice heioget a flow rate

oAb A B0\ i PR B 1 Ll o

use¢Hjas r mrrmng-:bnff@h ekll}amplgsswslﬁ Zkﬁ)tateﬂﬁnqﬁik Ianfifg $21f22 TNATLPC muteins,

obtzué%gm é?t%é‘)pﬁe' fé mre g%%gr}c Cﬁ’12§8§3 Egzc%}gtugpscrff E}jméq:ctxpn of a 40 ul

sampRAQith £2Q ﬁl#rrl?ﬂi flowrrate. The solutions of added TLPC mutein were 10 pMand 6.4 uM
for S101.2 A20 and S101.2 O08, respectively. The surface of the chip was regenerated with 10

mM HCI followed by recoupling of hCD33-Fc before the next lipocalin mutein was measured.
All measurements were performed on a BIAcore X apparatus. To determine the binding affinity
of $100.1 I08 2000 RU of hCD33-Fc were captured to the surface described above and the
solution of the lipocalin mutein added had a concentration of 5 uM. The obtained binding curves
were fitted using the BIAevaluation software 3.1 from Biacore and are shown in Figs.25-27. The

resulting affinity binding constants of the TLPC muteins are summarized in Table 13.

Table 13: Affinity binding constants of the TLPC muteins

TLPC mutein Kop IM's] Kogr (s Kp [nM1hCD33-Fc
CD33 S101.2 A20 2.3 x 10* 2.0x 107 87
CD33 S101.2 008 ‘1.3 x 10* 1.9x 1073 146

CD33 S100.1 108 1.5 x 10* 8.5x 10™ 57
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<400> 26 tatctgaagg egat gaeggt gnnknnknnk nnknnknnkn
nknnknnkga 50 at eggtgaca cccatg 66 <210> 27 <211> 72

WG 2m3m1DBA <213> artificial sequence <220> <22BCI/EP2004/009447

m sc_feature <222> (22)...(54) <223>n: a, g, c or t

Whit is clhimed is:<220> <223> Prinmer <400> 27 tatctgaagg

egat gaeggt gnnknnknnk nnknnknnkn nknnknnknn 50
knnkgaat cg gtgacaccca tg 72 <210> 28 <211> 75 <212>

DA indderael ﬁfohpzl ﬁél&%ﬁ%ﬂﬂ@éﬂ@aﬁ%@a’hnﬁ%]ﬂ?)rrml&ﬁleftﬁ‘éééfr ®herein the
<222> (25). > : , C or :

<popein leggxssqsrap }@gq&t twg gg&atggqram@@@@aggd@a{; Wgence position in the

ShCAMIADIADETDAEp R OSLROPR 00, 0SSy 5 s s e

aend 6f the fibagebientiee thati®tocat2@ dppasits to the aktura lipd@2in binding pocket,

20). .. ( <223
Sbtcinga it 5530 BuiqrRusm P andiatthel atlaise Bl enidmmptosy with
t ggm?@mt'lfip@ghhlﬁd%eﬁﬁﬂﬁk mfeindidds addvenddidet WA dst2ddBle affinity.
artificla Sequence

The mutein of claim 1, wherein the mutein is derived from human tear lipocalin.

The mutein of claim 1 or 2, wherein the mutein comprises amino acid mutations at any two
or more of the sequence positions in the peptide segments corresponding to the sequence
positions 7-14, 43-49, 70-77, and 87-97 of the linear polypeptide sequence of human tear

lipocalin.

The mutein of any of claims 1 to 3, wherein the mutein comprises amino acid mutations at
any two or more of the sequence positions corresponding to the sequence positions §, 9, 10,
11,12,13,43,45,47,70,72,74,75, 90, 92,94, and 97 of the linear polypeptide sequence

of human tear lipocalin.

A mutein derived from a polypeptide of tear lipocalin or a homologue thereof, wherein the
mutein comprises at least two mutated amino acid residues at any sequence position in the
four peptide loops AB, CD, EF, and GH encompassing the natural lipocalin binding pocket,
wherein said tear lipocalin or homologue thereof has at least 60% sequence homology with

human tear lipocalin, and wherein the mutein binds a given target with detectable affinity.
The mutein of claim 5, wherein the mutein is derived from human tear lipocalin.

The mutein of claim 5 or 6, wherein the mutein comprises amino acid mutations at any two
or more of the sequence positions in the peptide segments corresponding to the sequence

positions 24-36, 53-66, 79-84, and 103-110 of the linear polypeptide sequence of human

tear lipocalin.
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<220> <221> msc _feature <222> (22) . . . (24) <223>
na, g cort ; k: gort <220> <223> Priner <400>

wW@oaasacacgg ccgacggagg cnnkcacgtg gcat acat CBCT/ERZPO41d09447

10.

11.

12.

13.

<210> 31 <211> 51 <212> DNA <213> artificial sequence
<@“ﬂ@ﬁmﬁ%¥ &P ally 8Eclafn®Pd W B AR condpdking at least &30 nfddedPamino acid

g, cor t ; : aor c <220> <221> msc_ _feature
<Q:ggi965( gtany sequence ngltlwgglgise N-terrginal @epgldg stretch and gheghree peptide
Clo%%?ﬁb PR3 I LBk oeddP iR eﬁ& o@@l@?g%‘é? Srich G o9Rs lfgmcated opposite
mncccmnm nnct cgccct cagagt aaaa 1<210> 32 <21
66 the hmrabNpoedihdbinding pbiket.al sequence <220> <223>
Primer <400> 32 ccgtcggccg tgtatttacc cggctcgtca
gttttctcca gtactgcctt 50 cacctcctgg caccgg 66 <210> 33
<Zhd midén <F1AHNDBACiBfiBsin@ ainidd adidl mstegorenateans?2@@> or more of the

<223> Priner <400> 33. caggat c ca acgt tat ct gaag.
gw%@@s%ngyfggpﬁldgég% fgbg gfilé%%%ml% ffle § equence dsttions 7-14,
43-49, 70-77, and 87-97 of the linear polypeptide sequence of human tear lipocalin.

The mutein of claim 8 or 9, comprising amino acid mutations at any two or more of the
sequence positions corresponding to the sequence positions 8,9, 10, 11, 12, 13,43, 45,47,
70, 72, 74, 75, 90, 92, 94, and 97 of the linear polypeptide sequence of human tear

lipocalin.

A mutein derived from a polypeptide of tear lipocalin or a homologue thereof,

wherein the mutein comprises at least two mutated amino acid residues at any
sequence position in the N-terminal region and the three peptide loops BC, DE, and FG
arranged at the end of the B-barrel structure that is located opposite to the natural lipocalin
binding pocket,

wherein the mutein comprises at least two mutated amino acid residues at any
sequence position in the four peptide loops AB, CD, EF, and GH encompassing the natural
lipocalin binding pocket,

wherein said tear lipocalin or homologue thereof has at least 60% sequence
homology with human tear lipocalin, and

wherein the mutein binds at least one given target with detectable affinity.

The mutein of any of claims 1 to 11, wherein the mutein is conjugated to a label selected
from the group consisting of organic molecules, enzyme labels, radioactive labels, colored
labels, fluorescent labels, chromogenic labels, luminescent labels, haptens, digoxigenin,

biotin, metal complexes, metals, and colloidal gold.

The mutein of any of claims 1 to 12, wherein the mutein is fused at its N-terminus or its C-

terminus to a protein, a protein domain or a peptide.
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<213> artificial sequence <220> <223> Prinmer <400> 34
gttcttgggg tctctgccaa cgagctggac ccctcggac 39 <210> 35

WO 203m1R2486 <212> DNA <213> artificial sequence R2ROP2004/009447
<223> Primer <400> 35 ccgcttcact gcccecggetg gtcc 24

14. <24 Aucl@i6 aci@iiole@de <GhPrisibhla raplestideasegiencei cacodiag @enetein of any of

<220> <22 Primer <400> 36cttctgttgt ctgttccc cttc
g%ay@iéiog; 2115 18 <2125 DNA <2135 artificial
sequence <220> <223> Prinmer <400> 37 ccactcccta
tcagtgat 18 <210> 38 <211> 23 <212> DNA <213>
15. arkhemugleiq acidbmalenitis Oiﬁéé)‘g 14pomprisnd 04 VeeiBo> 38
cccttgaacc tcctcgttcg ace 23 <210> 39 <211> 23 <212>
DNA <213> artificial sequence <220> <223> Prinmer <400>
16. 3d hgawelsiqpgishmatecle of glagmddcopprised in a phagermcl vector.

17. A host cell containing a nucleic acid molecule of any of claims 14 to 16.
18. A method for the generation of a mutein of any of claims 1 to 13, comprising:

(a) subjecting a nucleic acid molecule encoding a tear lipocalin or a homologue thereof,
wherein said tear lipocalin or homologue thereof has at least 60% sequence
homology with human tear lipocalin, to mutagenesis at two or more different codons,

(b) expressing at least one mutein nucleic acid molecules obtained in (a) in a suitable
expression system, and

(c) enriching at least one mutein having a detectable binding affinity for a given target

by means of selection and/or isolation.

19. A method for the production of a mutein according to any of claims 1 to 13, wherein the
mutein, a fragment of the mutein or a fusion protein of the mutein and another polypeptide
is produced starting from the nucleic acid coding for the mutein by means of genetic

engineering methods.

90. The method of claim 19, wherein the mutein is produced in a bacterial or eukaryotic host

organism and is isolated from this host organism or its culture.

21. A method for the production of a mutein according to any of claims 1 to 13, wherein the
mutein, a fragment of the mutein or a fusion protein of the mutein and another polypeptide
is produced by peptide synthesis.

22. A pharmaceutical composition comprising at least one mutein of any of claims 1 tol3.

23. Use of a mutein of any of claims 1 to 13 for the detection of a given target, comprising the

steps of:

(a) contacting the mutein with a test sample supposed to contain said target, and
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24.

25.

26.

217.

28.

29,

(b) detecting of the mutein/target complex by a suitable signal.

Use of claim 23, wherein the given target is a protein or protein domain, a peptide, a

nucleic acid molecule, an organic molecule or a metal complex.

Use of claim 23 or 24, wherein the detection is carried out for validation of the protein as

pharmacological drug target.

Use of a mutein of any of claims 1 to 13 for the separation of a given target, comprising:
(a) contacting the mutein with a sample supposed to contain said target, and

(b) separating the mutein/target complex from the sample.

The use of any of claim 23 to 26, wherein the mutein/target complex is bound onto a solid

phase.

Use of a mutein of any of claims 1 to 13 for the targeting of a compound to a preselected
site comprising

(a) contacting the mutein with said compound, and

(b) delivering the mutein/compound complex to the preselected site

Use of a mutein of any of claims 1 to 13 for complex formation with a given target.
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