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MJUTEI NS OF TEAR LI POCALI N The present invention
relates to novel nuteins derived fromtear |ipocalin
or a honol ogue thereof. In particular, the invention
relates to a nutein of human tear lipocalin. The
invention also 5 refers to a correspondi ng nucleic

“—acid nol'eéul e encodi ng such a nutein and to-a nethod

for its generati9ouTEING ONYEAR OIPJestiner refers to a
nmet hod for producing such a mutein. Finally, the

invention-is directed to a pharnaceutical conposition

The reRért Sﬂl\ﬁﬁtuﬁlufél’ht@ tb inp @ hitdind WO fraf 48! lipoc@lih dra homologue
var.i_ous t he nﬁéeln 10 Th nmenbers of t

u
thelreioﬁ 81&%2}1”51 ?ab,rtgct igyeptipy, a}te§ t(t a}:;@?tsagl Lm§n teay, cgi,neape igvention also
reférd 984/ Jorfediohiing nucleic 20@moRdide embﬁng stiph @adukein adeth I method for its
re r.ac
SRy T Bl o Ot P E o B ER SR S B By, e
1n\ahtndn|1$ diretied fo apilav@acewias coppasition pahprisidgsdehopipobalin mutein as well
e&ﬂhﬁeot&éﬂﬁglas retinoids, fatty acids,
ester ﬁ S, prostaglandlns biliverdins, pheronones,
tastants and odorants), their binding to specific

Th%% hbéi%fét@e“fyocﬁ%%%t%ﬁu@%&%% aRJigPeW R”agﬁ@ FASEB.J. 1,209-

214)h@e tepally swelt, @M@dlmt@ds whicherd plgarwmtzﬂgh}s pomge of different
mo‘i’é'cgfateie@?ntl %1 ertfég%eﬁjaﬁiﬂf (%ﬂﬂ& vaiBes, {u‘nﬁ%ﬁ]@e ¥op bﬂuﬁ dnblkcules

a varil et H%SIO 0gl ca unctlons
(suelopsretiriofels, fatg 40 4cf@kﬁﬁ@b&r@sw%ﬂnﬁrﬂétbﬂmdméwé?leﬁmpé, tastants, and

od?ﬂaﬂ@adhbxpﬁndlﬁg & shhgrickNsReRE fecBitorR R @SoARA RS mAdI8molecular
ocal i ns have al so been inplicated . in _the regul ation

comPIoKas A LPRENECY BN FAFcPoPHEoSF REPBHY 30 KRR brotes, i s

noﬁ‘Qf@@t‘ﬁ&tttﬂé;lqﬁ)cﬂh@\fhlﬁllﬁ@dfamft? bf ShysioRkLRal fhlii‘cuﬁhs)més.e 1@1@6 roles in
(1996) BIO%% 14 and t&o FHP 3 Th
letgpl ﬂermé)ol £y PPRIOTB?W nga g they gystheys fﬁ)PmSﬁ%leaﬂ ins. The

lipbdaRfstal¢ 415 eBRingliditetsidalel ygulaioh biakeintmak r@y@'rsahﬂd the mediation

uence, conservation, often_wth tlti.e
of G P BRE R eV (11 SePilf i ey BRI UUBRER o ET up. 15 ana
Fldvak,d) . Roet @R (3080 NBivahihi Ribphys. e&ms]dﬂﬂ@elzzt) The central part
of the lipocalin structure consists of a single :

ei ght-stranded anti-parallel 9-sheet 25 cl osed back on
The tipeehlinstsharé omueualytoneveludiesbyll bpgumogemsdrgrige doften with sequence

Idelgtltlé%%% {f?!othmf%ﬁ/ ﬁl‘?gt 1o mchglfasp ﬂ)'é{r %gerﬁlﬁfolcﬁeg“iéa!ttgﬁlllg Hlﬁhlﬁ conserved.

Thaofmba@arttoéthb bipacalin sescined qonms Qflﬂﬁ@éle emlspstméed agtpparallel f-sheet
cIo&éHg:er < er} IEEglf tt(pﬁ)rrﬁ a%Bﬂtﬂlﬂgﬁly -ﬂh%g.% %ﬁe@[ﬂ‘ Harftl. 3ld@nd of the barrel is

t he sol'vent enconpasses a

stcuaa&b;@iocmdrmu tlnng«f,frrtr@al e sepment éhah@as 1y0sp BupotigEAS el as three
pe;!:tglgﬁ’éb s bdnnbink |EHe5[3 i@ Phd S bnd S¥8he p-BBRS isl dpek l.%eche solvent and

se rigrd lI'i pocalin scaffold that gives ri

en@pmpa%pseqtyrgetfblmlng seiee\rhlcfuﬁ FramedpyForripeRiics loeasc Figthip %Ffé‘ty of the
loc@% IPGE QIRERAM i 1ibSabR behrofd tﬁdtfgf\ﬂé fsd toSd ‘Zzﬁetysd'f Aesrer@ B ding

acQE56) Senalp PLacoRRERAINE Brls iR g Goapo: Ao Ghegmcqeharactr
(reﬂ‘é@éd 3¢, An FlowdDBOR. (By9es Rispre; BowahBR. el @000 8%pra, or Skerra, A.
um n, now called tear

(OQQOb.B@gf?nhB:eg@p(ﬁcm ﬁ@% %’3 3ghﬂal |y described as a major

35 proteln of human tear fluid (approxi mately one

third of the total prote on but . ha recen

o P AT GHE R PSR Chpepr v epERged & emajor
prétéif Siifignah Beal fheld (ppidk Gty @e thigiodthe nud pseeimoshtent)bactaeakbently

mucosa. Honol ogous proteins have been found in rat,

pi g, dog and horse. Tear lipocalin 1is an unusua

| i pocalin nmenber because qf its high prom scuity for

relative insoluble Iipids and
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bi ndi ng characteristics that differ from other nenbers
of this protein famly (reviewed in Red], B. 5 (2000)
Bi ochi m Bi ophys. Acta 1482, 241-248). A renarkable
nunber of |ipophilic conpounds of different chem ca
- classes such as fatty acids, fatty al cohols, e
‘phosphol i pids, glycolipids and chol esterol- are - -
alse hengidemiisd [in gevanb other seaiepry kietues inclutling erestate, rng$aj/ ;nupwa and’
tlac%;gﬂtlﬁ&g l%)l %L%ﬁ@ glg#t!?‘fé ?lg\t(egfsgalwfopﬁd in E:It r;ﬁ% %\-}f"%n(afh]p}sk %&qlpocalm
is mmumblm@mhnmm epRFCHnse ofltsz;ﬂlg{wromamlwésl mhﬂvqlatqltsble lipids and

bmﬁﬁl' gﬁalac g?s tﬁz{?&l‘ffell Jrﬁhnﬁieﬁ@?thlé‘ﬁgcftmﬁfaﬁﬂp@eﬁe\gmn Redl, B.

10
(ZOQQ}BzocfﬁyeBzﬂézgs A:_r,_tg |14@6 OAGQ@W thj:,}e nugybgy of épo;g(hc compounds of
ditfeden® gﬂen%% st‘é% sﬁh‘%@lféfﬁr ac1dACfaﬁy %ﬂ:gl?’ols %Qgspﬁglﬂ')lds i}@ohplds and
preci se ogi cal function of human tear ocal’i n

chaleserolare eRsAqS Heapdeef il prateln Indgsestingly dmepnpr gst ogther jipogalins the
strdfRit R li o (1epeh Bi‘PMiﬂE Sc\heldté!; viithalie 1Agdi 65 thd tydRRREET t&il hoth RLalkyl

npst i nportant for i rity of t 15 t
amgips sk by s By, drer lfaoamntrﬁtr@g %agncémhﬁ lead S@Fﬁ%dwgmw‘
B.1 e 41h@995) auid EphREe14( BE3s s inibv (oS, ®0l, (19995 Bigdhina| Biophys.
(19 3% 3§Bra) However, it displays additiona
Actg ey 3P7 in vitro that are very unusual anong
Ilpocallns nanmely inhibition of cysteln pr ot ei nases
don eas

T gypsieqpio fged e EgE nh oA E R S el sheancs

stily bl fafter\of co'ﬁtrbkremyeIn tedr fluid2i0 Bfpe St nerst II'JiDOI t@at Tor the integrity of the

B N e

Gapanavx Dd@tet dn(1p?D) dwptad. Hawever it displeyaadditiogal jagtivitins in vitro that are

| b Gl nonif
RIS A ol AR5 BB A
endranctéase adtivisppyian't Hlef, Wietlab €1A98)/. Brad (Hhger 2 72M 83@t1841; Yusifov, TN.
et dl 2(?66%% B%cf?é;rb 2@4’7 J815: %Ffﬁ)eRéc%gﬂ L &Dhs belh QdRbrdRated htqghl lipocalin is

ivel to thelir corresponding targets

ablgfio binthsaveraHlinshperpsidation proflegss in vite piuliingin &E&ap%heswgffaélt might -
fulﬁﬁoﬁ &%%%1&0@1&1 le@ét%ﬂﬂ@smcedﬁﬁﬂﬂeﬁgdﬁ 8f pddin@l@nsdayhfuCEpophilic -

as in the bialog sciences in
mc@@ﬁ@ﬁ Ql-echl)&ﬁtl‘f[ k?éﬁir @8oD) B‘@he’f‘ M?#;S?%Hﬁ ins, are a
prom nent exanple of this class of proteins. EEspite
the mani fald needs for such oteln [ ? unc 1 L On i
Proin WP SR SR PGP ARG BB o - Gy ent icrction,
pldyla@aifisloleak gRbdhis iRbioReknokEe) mmicml b&oanﬁlljﬂitﬁ(ag‘lwdbaslm thebiological

an RS e AT BT A DR AP B R g § RSt i
claexénpdteins. Basplite ehel et foldseeds dsr snﬂmarouamsl1n®sjun¢tmedthtr@:ogmtxon

o b 2R BB ok TR gt e comenty
useh Theapplicatjon @frcﬁiteepmtmﬂsaw(hm:gﬁwﬂlgﬂmblbmdlgamrdgtensﬂcﬁgm example
erties..The n WO 99/ 16873 di scl oses
theﬁﬁ%{)&’ltgggen}ﬁne%(raescggfi?odg i %tgéae ins(r); i.e.
pol ypeptides of the lipocalin famly wth nutated

Ragjeer fe%%n?f@ l%gmgerp \Sﬂﬁhé L&gﬁhﬂ Andl %a\Fe b&l‘ﬂe ﬁﬁef)_] rgs‘ahlrﬁh conc%rmncr

re arr
prasgihg Mmodaﬂme(i Bgmfm@ngmrmme@rr e Bﬁ@@n@wggqmﬁqugém discloses
thg)élﬂsg He &i‘ﬁ{gﬂca @ mh 'p&‘lp?sﬁ)ﬁﬁé's%? BR M odaBn EMABAVith mutated arruno

I near epti de Sequence conprisin
actdn@sanwm the regiop e ithe %’H&P@P@d? s, W}B@ 1y amgged ggthﬁ Gnd 3 the
99, and 114 to 129 of the bilin-binding protein of
Pieris brassicae. The PCT publication WD 00/75308
di scl oses nmuteins of the gilin-binding protein, which
specifically bind di goxigénin, 5 whereas the
I nternational Patent Applications WD 03/029463 and WO
03/ 029471 relate to
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mut ei ns of the human neutrophil gel ati nase-associ at ed
| i pocalin and apolipoprotein D, respectively. In
order to further inprove and fine tune |igand
affinity, specificity as well as folding stability of
a lipocalin variant various approaches using different
--menbers of the lipocalin famly have been-proposed -

cyll('@fc%[ ane‘f\suﬂo&QQ ér)coxB?é/ssm@/Hie blﬁhrgt;ﬁeltuﬂ,(ﬂnd wYt(thBﬁesﬁa’lﬁl, to those

uber, Skerra i 0
sewgﬁgﬁm th@l@ele@lm@)de se@aﬁrﬁ:e Semprsing. t%%ﬂ&%%re(? Posgﬁé 28t045,58to
69, 86l Ioi, Aaal 4 ReReE mﬁﬁluﬁbﬂnéﬂg phivesdn of Ganibedssichao ThaRET poblcation

B R SR R A7 BuR S ALY AR Mgy R Baosienin,
whékdshie Iﬁthﬂat[hahlu?ﬂnt bpp\ld:an@s PHOKR/0AINER amth Wesh §3/A2R4r b delate to

mu%ﬂg: %{Jeg}eab U 8% Pl 1 l)atlﬁ) % r9§sgt9at§ﬂ tl@o&ﬁmt M ?]%Hh%@ﬁl@t@fn D,
%&ﬂﬁdlyddﬁ @etek cn fmsthe1l1mpmalan¢1fm¢uttm¢ Mgarglsafg@aptsgqclfmty as well as
fol

pﬂ%%ﬁléty Bgﬂ 'fgﬂ'y B@f{h& ?sﬁ@v\ﬁfge‘ri ég\g 133%9&5&/ clﬁ Em lipocalin
fangilythavd Heen ;xropaed:l(Sﬂcma, écﬁ’zé@lﬁ IRﬁg Maod| Biatedhoe!. T S e%hghub“ S
anc{é}%rr%,f}k( 00 oﬁ?r? bl |6l N 3L RsRERhEY Be Pelﬂla\‘éetﬂé?@bf dd&itibik@amino

usion oteins conprising two |ipocalin
acidusigluess of same or different binding specificity,

whi ch are coupled to each other by 20 a peptl de
i nker. Such fusion 8gpte|ns al so calloiswl duoc | ins

Homeeerdfor variopwappligativgy 1 egdsp pe adypniaggous tafavegugie 5’8? binding
sit e af rw&uﬁkaﬁfﬁlﬁa'ﬁie Aexth@?@l@ 11)11;u135|bﬁ1|dm g@&&&? plud & engineered additional

2, for exar . Rece
(i BTG, 5P N RSORiAB TR PHOE e Rt AIARPIFft equld be
co:?s?ciele\&% Q§e| llpB&u]ﬂlrﬂWS 48aphd? penﬂteg gi](j&bllllss) 'tvhl_crlkma(/ Pagitelned to a
OC. et a
sivgn Binding oo VBOTRIES b ieras HpaifR 8es i ge O fechitesclection
pulpdbed QPpetikd) g)nbp@s&lamtyte athboe fiogal i te usthef fhaugmmteunncompnsmc
order_to su essS | a r
oS SRR L B et t%?ﬁ"hﬁ”é’%%"?%&qog% otherby
a pBptaie@inRa, Sal fusien gatehm sdhsol ciibeolc ddcalitfsblave degsyibed in WO 99/16873 and

alsa%y%ﬂall?lgl?#gnoﬁh and. gkeré ﬁioﬁggchz 'Cltlf: eems ﬁzggﬁjﬁln?;gb g‘éf é?@llnglﬁ

is a typical Ilpocal|n bi nding site, are orthogonally
Rq%r rt@n&igﬁ alg’gl?t %g&uﬁe—wngfgg 1B@fng‘ Hide Eﬁéeﬂl ri&b%tiﬁbd Yn B @dliva of

s eci |caH
Rhipitepbaliaappendipdarys ks RactrnsBdrrichd: lp\ gl? galmé %@eé']ﬁ) These
prote1{1?$eg e? Phistami 'aFtEe %@unﬁ@fﬁé’ 6ﬁt€<§nﬂé}in§n£té}ﬂ1ﬂé1fece orthe ligand in

'ngtlc hi stam.ne a ¢ these hist
orga tosuppicss 1aﬂamrh@mntdwwlﬁqdefﬁ?§‘rwg Bherviig SEP‘FB’S of these histamine-

i An-fold 2662 coRsR t\h@bm&h@kltes fot histamine
bl%%mﬁﬂ%wah%a%o? | rI11| ?y bi ndlcn F:Ig

rapise ittt binding it TSGR ARF & URching bispERernpindiesije
oﬁhgﬁ&iaﬁ% %rtaﬁééﬁsanli Mhighe rigidl @élﬁhﬂg ai ﬁlu@dilbﬂll)e pclamuﬂmw snifede that

spbgifienlly gog&é@e@gﬁtﬁ@@plec@ar@@p%? (ﬁ@é@?@%gﬁ? Iﬁ. rglﬁtlég Bro%m termed SHBP,
whibPRGErdtEd by@rolidhe. 204 Exdile-feadinl tic, biads udttehlhtammﬂ A widiengn at the

R AT TR S X g

affihi@PRAKiRE 48 lies p'El’-péﬁdmLﬁhedi e Toapgaiine the Reetl lﬁ‘:aﬂ‘ln g thdistortions in the
gener ati on of r ot th
prg;em:ﬁtrﬁgtu@p?)ggar@ %‘ﬂb‘:}ﬂgﬁf Hg?clagl}s l%ulsvlggqplg%g %safj:'\uf:ﬁ flSIﬁ(ﬂﬁg site cannot

scaffolds, sinply for the reason to have nore options
for practi cal realisation. Accordingly, it is an

obj ect of the invention to provide alternative

| i pocalin nuteins having blndlng affinity to a given
target.



10

15

20

25

30

10 This object is acconplished by a lipocalin nutein

havi ng the features of the independent clains as well

as the nethod for its generation. In one enbodi nent

such a lipocalin nutein is a nutein derived froma

pol ypeptide of tear 15 lipocalin or a honol ogue

- t-hereof, wherein the nutein conprises at least two
berufnlgmd{emﬂ 1ﬁtmmvea01lpdcahﬁ &% tﬂélétﬁer&hhncﬂ Bi)ice&ﬁéllb&ﬁﬂlﬁes&@ g brd R buried

h
in I‘%’hg c g%ege%é eﬂ%ee %E%m tgﬁa ?tt&%:aé Elfmtat};qn@ w?tg)tg:é{d?cg Hg@& Sige-

t he end of the (3-barrel structure that is | ocated

at ur al [in bindin ket,. .. .
TelF RS Raind Sl for I i cBlion RS s ol e RrER e Fiopinging ses
andfpr allegative hipvelgegeffrids simpholionty resisditolhd vemofe@Ptions for practical
1e£w£ﬁﬁal'n and wherein the nutein binds a given 20
target with detectable affinity. In nore illustrative
ternms, this enbodinment is based on the finding of the
. am ._aci | : .
Adg&’gglg 3)0 ftSs B ?fue eer I'iﬂ‘rf]ét 18?%%1 g@ aft Q/c h@&%ﬁn %#utén?sehavmg
mw%mﬁﬁﬁmbﬁ@amwmt%em/or t he N—terntnal peptlde stretch
of the.tear lipocalin (cf. Fig. 1) can be nutated in
order to 25 obtain |[ipocalin nuteins that bind a given
Thisbigekis scomplibediin lingbalia raitein having therfeatyires pfide independdndetaims
as REDYY ﬂ@&eﬁo&kﬁ%%&ﬂe@éﬂbﬂ new cl ass of lipocalin nuteins
wi th anti body-1iKe binding properties. This neans
that these nuteins can be used in the same way for the

In gﬁmeﬁmduﬁem @ﬁchnﬁi‘ﬁlp&lalﬂdtnﬂ&upfs(ht ﬁht@ﬁx dcwv&chfram 2 polypeptide of tear

C as the cl ass e above
R ool B Gk vASTEin the P FomPHaR: 4 Baskiyiged piigo acid
residubcdt any qi@ice pesitidnlin the M@ i atpRpi sebtch bRl thé mqiepttue loops

o, BB S0 2 o s BB ol s
to ¢he patuﬂleh[bao&ipsbmqmgpdckﬂnﬂtbrm sdidhveadfpecal@g hertbholbfiR thereof has at

Iea%thﬁ%@rkg% dl'} rﬁ%lcag'glt\ﬁth%ﬁ rggz%rglpoggliinhg%%}}ggeﬁ@é m@%ﬂ{_t?%ﬁ given
&meﬂthMgca@dn@MdeYed to belong to these | i pocalin

nmut ei ns designated Anticalins(r). 4 In another

enbodi ment, a nutein of the invention is also a nutein
In mereiilesirat vedpms. thislepbediteuids based orethe findippokihé mventora that amino
acﬁsoﬂ[iﬁ@@&é% %@ %@fﬂé cloARhE bPhk E.Lﬁclﬁb’itl £ GRS tlfe %F abar lipocalin

| east am no acl resi ues at sequen
andderdhe Néﬁl’fl“ﬁ‘l P%’éd? igieh 9éibe tegelipaselis(cirBig. tzan EFmU@Fﬁd irgpider to

obtﬁfﬁfhgod%'hﬁ mu%)us (RN SRARBETH Rbket HEh BALMiRH]E atﬂﬂﬁfya’fﬁlﬁ the invention
ocket, wherein said tear %mgoca in-or

Proyiskg tsrglat@r@y peikplatsof Kpocaliymyteips vitlsaibedsolifshidingpraprdigs This
medhstihnt fh'dm&lﬁﬂan |bb 228 A thd kam® Ry Wi eHeRbRbritR8 ofhwAlifling proteins

i nds Y th detectable affinity
wilR AP SpeT et o S SHshOF S GPPHL ORI Srealed drtigins®
(hpaﬁalﬁlﬁﬁftézﬂd \dhmm?mltﬁ%mta? afinnk: ;gsmgts of the Ixﬁ@alﬁtoﬁfmlk SRS e bilin-
e |ga i n

I n Sl
bineng SR 9 Pl DBt At BAICh PN S GRARIRs fghe B peptice loop
podwdmeld mghmﬂ:eaceuh ep thaggarfdlﬁncﬁmgiﬁﬁla&eﬁuﬁaﬁﬂg Ebr thilsQeelsfh , Yigdke new

re
oA O nF P B i BB PR F et fibedpocgimmutin
desiypaell dgticelintfer eof , wherein the nutein conprises at
| east two nutated am no acid residues at any sequence
position in the N-term nal region and the three
peptide | oops BC, DE, and FG arranged at the end
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of the (3-barrel structure that is |ocated opposite to
the natural |ipocalin binding pocket, 15 wherein the
mut ei n conprises at |east two nmutated am no acid

resi dues at any sequence position in the four peptide
| oops AB, CD, EF, and GH enconpassing the natura
IlpocaT|n ‘bi'ndi ng pocket, wherein said tear |tpocalin -

In alﬁ{tth Qﬁgéd?ﬂbﬁﬁ atxﬁhﬁ&ﬁ ef b ﬁl%etﬁ'bn lseRob nRiddh é&ﬁ!@@ﬂf@ﬁ a polypeptide of

uman_tear |ipocalin, and wherein
tearfi ool iz homologHe Mool whgtin élﬁénﬁ?l@Wﬁlﬁ?@%ﬂww%mﬂtmﬂ amino

ac1d(}€st1(ﬁ1%§ ﬁhhfseq&d‘nb@p&swon HStout Jégtldidw@aww TR EF nf GEME U BR:. 2)
the first time a mnoneric |ipocal

encmaﬁﬁnb?a‘lhﬁ FecRoe) Libachli bigiige peeeein &hﬁlF’é‘s'*éWctsm ot or homologae
thelg’df 'Plgd 4 %aﬁ'ﬁb%%e@:@ﬂcmmldgy Rgth lliQmStptew i Hpotalinf Mid vih‘emrghevmntem

be consid
bmc{sg gb\@n fa&gﬁg f_mtg ﬁlgqeftgbl% gfgtp\;yé |Aé:ﬁcggllngly Ihgl g%g@me%pr%\gdes o' a new
clas@ Bl seITRAY in i Gifb 16 I thsTolr Iobispethe bpen edd aftbelligand binding site

of tl'gﬁitpp@gai,cap g‘g&%ﬁ% f?zﬁhegggﬁcg% %Colf tnlnﬁling Iq?ge\ﬁld%f é%gnst afdemred target.

bi specific |ipocalin nutelns (Antlcal|ns(r)) has the

o BB AR B BB KRRBH 5

lipocdlini on 8 homelbguerthereafn- coval ently associated wth each

Ot r\]ﬁ‘ ereglfstg%{%‘ug Sc%ﬁlg: lifds Gt 1Lisp%%l.gﬂem b Qci@f'es{dma?%t &?f’yequence

ot el e used as an a
posm)h g M-termonl legianpiddhe thmnepﬁdvion@ Bt A, el B M&ﬁg@%ﬁt thgend
of tllﬁ%bﬂafl LALGRS mhGS Fo@%tgc{ %poﬂféq(lj‘ the nRuBPBEdhHCbindib P B&ﬁét‘ n
ecul e can cross ese receptors.. An exanpl e of
suothereir thpmetsio apmptises iahloast pneaird W(Uin? poidERgidges any sequence
I @i, B, el T Shdotipldsit@sthé Ratdl lipocalin
pmﬂﬂ%?éggé%@.cg%§%39§héﬁ as the CD95 (aPsoﬁ%nown as Egs
mn@ngmp@dg receptor) and the second binding site can
bi Rgheteth BidBh! hp%@alfél& h@fflofiReRRéD has M6607% sdquceﬁ@ﬁ@iogy
on the same cell. Binding of such a bispecific nutein
with hurpan tear HpeGsli @y nanner may result in nutua
CI G@trehidl tAK ii@irDbindshie 1c6iDhe gipaihgstewirtedsegtable affivdtyt he
second cell surface receptor target antigen, which can
effectively induce apoptosis of the cells (cf. Jung,
Thfs, thetnva{tmn @RO @ﬂo)v:cﬁam ¢ fire simeGimonb8uGe lipet8lin migineihaticalin®)
bIS em
e e Jr e bR 91T Bl e RRAEUECRE) Kr R ASgancs.
Sudhsfeﬁls{iecﬂte rmlamllaacanl taer con§dased realpefuetiondily g@uwﬂﬂm tn p dispesific

antxlgﬁqm rafé uge sugh. as%:?sgxe&m ﬁaﬁoﬁ? rRRod &{n?ﬁ?éﬁ‘t% 4 Biepek e Mabody (or

n means
ant:bqu@eﬂragmnt mlgexmmj iti$ navscless of bikpssidia lipoeahin muigins (Articalins®) has

the 3 3 Van ea&htq ﬁ%ﬁxﬂfafﬁ!e!i angﬁf:we o Qgep@iﬁe Bt Mﬁ&ea%ea%%ﬁ@}econmsts of

Fon o can be substituted by
twoaaolypelasle chaies thati moa@pwplwrtﬂatassmatﬁféwﬂb EEdOHferat this
specific position in the respective 10 natura
pol ypepti de sequence. The term " nutagenesis"
A hispetifiel Enocalwemp@umfttm A Flasesdi |bf”|dE’§tPF‘%ﬁ“S By by %Seﬁ &ht flapter

mofbuls, %f@@ﬁl?lesﬁm%ﬁg By difeiralityb t\@cf dlff&%ﬁtf réde@tﬁrscﬂuckﬂdlﬂ@pcmﬁc
or nore a

no acid Thus, it 1s Ig czl E%ﬁl
lipachlkin meleswle icam ceasilink fhgte BLERARSH-AD s t“m"F] o §pagpliny mutein
(Arﬁ'ﬁ%ﬁ@? WO B YE R & Ritel) Hhirkid the fir§ bineRk sitatindiyo & @bptﬁe@dﬂ:eﬂﬁr such
ree random nutations, |eadin %g an¢£n5$rt on q% Jt 1
s thpRES @hspanowre@s.’ﬂaa@gﬁpe&mw@a the ReOPENBTIRE G ot et foace
surf288 RE&TdrV PhisIe B Prledse®@bn thB €antd dell. Biyifiag pf aicke b bispdSifichmaein in a
15 insertion of deletion may be introduced

i dependently from each other in any of the peptide
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segnents that can be subjected to nutagenesis in the
invention. In one exenplary enbodi ment of the
invention, an insertion of several nutations is
introduced in the |oop AB of the selected |Iipocalin
scaffold (cf. Exanples 2 and 28, respectively). The
--term "random nut agenesi s" neans that no predeterm ned -

bicSlluleH Randéd s @ﬁilﬂnﬁﬂﬂl&@kfd@ﬁhnlbﬁo &ftﬁ§ emos %olﬁos@efeaegﬂon and the
sequence position but 20 th at | east two am no.acjd

sece%ceaéuwfweéﬁat@éia@at JOHE, a'hscé cattiEgt Yy RrrearpoIstis ?fothe cells
(cfduhg, Y et ALULATG TRAIS RWM. b1 1@4&@34891%“&&@&@@1 4 b1§15601fi5l1|1@.ﬁ’em may

i ment.al ondltlons can, r.ex i eve
als%@(dp Elgg y B ABHE VS tfulget uch é@ﬁﬂfg’i‘ g]la% as amolecular
sto298 atutgs fhat ardﬂtcﬂ)ealoﬁlllﬁfeﬁﬂiekiﬁh&o deibthodngeask.ng t h e

respective lipocalin enployed. 25 For exanple, use of
the codon NNK or NNS (wherein N = adeni ne, guani ne or
Thewimn Smﬁt&gdnémd" fay nded Bereif meagi tAstithivesxperithdnyditsrelitioBs me chosen such

thagI?Ha 06 gglir:l aété{rﬁ.ﬁ:& gcc%l%'lg g S{Po%yen s?agu(éﬁ eg)(rggi ora{)}rtﬁel;lépaclc!ﬂinzu%ed can be
subntithised enatdeast onphmine asid tihakis catgoasenywShis sprctf' pbéigomin tiegespective
natggz(ﬁ o?%é)i%t?({ %equex?ﬁ% L’%)%ae?%g'gm%géngg?"%ﬁb H%Iél‘&?s t%i(fac’icﬁﬁc%%@ fnioﬁification
of i lengtii g sequgade skgroentddni dq@th)rrm@nspmp@ome prmere aino acids. Thus, itis

w1tﬁ§||t§ﬁis§e:§% oP@e irhk}g{&{@ﬁt tf&%xﬁ%lé’ RED lﬂga&@&usfa&s@n se§93nué§osmon

eni ne or Cy oSl
is 1bpleced ba apiteich pé@rqeur@tdgmtm'éampadeaduwfm ap drsaition of tyA #reino acid

resi%lﬁésld&ggigle&lo @t 1B tht ?ﬁpe%ﬁ%‘s%%‘r}@ntpgsﬁ& Won tﬁ!e%&elhtSuch an

exc s the am no acid , Le
inspon OPfRsoR Ty RpanLpdustl 9ePRAenHN IO Bk G 3 of the peptide
segtBh B HaElhn BEABRREE t&ﬁ&héeh&ﬂ; in lh@ mvErliHoﬁ In%ﬁ@%lnplahl dnfbodiment of

noted that codons for_ oth m no _ac
theripgiion D RSAET PLFYGTb BE OIS IURRE 561 desp s thgelected
lip§eRliegya (et Exafiblepy ﬁtf(DJSW&’s p&eu \Q:By). '1azb S@mb'ﬁmtlcﬁtﬁ ﬂfumgérﬁbtle'dmeans
into a nuclei.c _acid of
thab%grp egming sipglg pmping @(ald @9“%‘% 18 pEesent 3{ a (ﬁtam (8%61]56 position but
thafai RME ewe 9@inodddRis TAR) be dicorporavdinigto d_sqlecmdcbe@nﬂnué pas,mon during

1, 1-11, to use "artificial'

Hm@bﬁﬁﬁé“@%@ﬁe %ngibéyﬂg}ch are usual |y recogni zed as

stop codons in order to insert other unusual am no
%Céxdl%‘g’ mé eg r??/ mc%é ?org&%ﬂé tﬁeer %}X{pg’%daﬂfm% aﬁaﬁ?ﬁ codons with a
degenmdie haeeomposstlon drtto h hypletotide acil mb@rta}hmsnee@we lippﬁﬂlm amphyed

ol Y, P n 2 S /ST NS QB e

thystiney Kt guaningorglayming: Serpdeniporr g ioping @llqucwrﬂnq;lsof all 20 amino
acxﬁ%ﬁﬁ'ftﬂ&&ﬂép 5B Qdén Qrird nﬁ@&@@é&&ewﬂe‘i’e‘%@ telcYdoM P PS LimBSRE flmber

e am no ‘aci d sequence of the human tear [ipacalin
of pefssibly inceerateglaminomsisls el Znsinge i elndas theraginp goids Gyadle; hpu, Met,

Phé, %l&l’fongm iR rFeRatbtBiBe the@eltbted foitibi mrpoly%ﬂﬁde Sequence:;
(1 to describe the 10 typical

use of rtl@éogq) thgpm v p@g@pr}eﬁr gytpsinet, recx\mnp}q zgstricts the number of
po&%‘ilaf A4 R E’@il' Ha E&émrsyc@éno’é bafidrainca & eRclude MHelafino acids Arg,

tif made of rlcally cl ose he
oty B Bty el S ine b e aians i sydopggpobiton I
thiPREfeBl it i Reted BatoienRds: ofticfartian Elﬁ&t(&ﬁn the réguwi- 20 ﬂﬂmlly an:camng
alr Se naqgfr so,that the

o ARG OB e PR A B o T B g PR ot
mut@® IS isaSsoypesble, s b ripddaseWeng, fv,enti. (ZO0LS Satrse 2D 498-500, or
accordance with the regular neaning of the term
l'ipocalin fold and is as follows and also illustrated
in Fig. 2. The peptide |qop (segnent) AB connects the
3-strands A and B of the @yllndrlcally cl osed
(3-sheet, the
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peptide | oop CD connects the (3-strands C and D, the
peptide | oop EF connects the (3-strands B and F, the
peptide | oop GH connects the f3-strands G and H, the
pepti de | oop BC connects the P 20 strands B and C, the
| oop DE connects the (3-strands D and E, and the |oop

- —PG-econnects the (- strands P and G As can-be seen

Wagg @Mk §chu§ éfpgf (idé heﬁ?Ca:ﬁP 1, 1130 G\*%{gga%&d&ﬁs éﬁ@t@é@fUAG

‘'ndi ng si | pocal i (whi ch refore
wh@bmeé}guafl}yequ;g@ﬁedeqqésqj cap@y é@grdegtg insgyi péher gnyspdl amino acids, for

exal %@&Eﬂl&lﬂﬂ%’?éﬁ% 18 8ndpR@RPdRfne. DE and FG can be used
ggether wi t'h the termnal peptide stretch to form

a second binding site which is located at the cl osed
Th@cel% QarlipGafrRandce hexela% doﬂhrﬁﬁ&ﬂﬁ dxan@;aamempbmn «WIES-PROT

he term"tear |i " udes struyctur
Daq%&msk Ageresion Iﬁvm@%ﬁ?’m‘a&% is F’?t@@e‘gp 19%!?3% Al I%Pimeg%‘ieab%‘a% the
smfcmedny%ﬁwfsew@ﬁmﬁoms GBIl mvseqtanceammggm dseqmueidemy with

AT AT T T

foldis &g it8 Fegulanmbaniizs |umm: .c 7l FlawerniD.Ra¢1996), wmﬂb ldesagbe the

am no aci ds. whi,ch ar ard e 30 !
typg:albtg{ele:?dﬂmnaﬁgﬁ (1@8?;1?13& g w1 )?Ccﬁxolfo?natl 1;?9(1%1@{1 [lis Ytrel as a
cenfrelghatifenaligofa cmpianalb'whaseda&st@elmf el crla*tantmmllvlatrm wherein the open

o : . q

e 30 AT Tk GO B 71 daE FrURRSR GpdtPs oo
bindipg goekecie farmed(sed aigo liixg 2)identity" as used in the

present invention neans the percentage of pair-wse

i dentical residues - follow ng honol ogy alignnent of a
Thedsdinitien of the pegtidgplopnspeper tahamesenidnyspEs plsp fArrrdagre with the

regWaf n@eﬁuﬁt’e& WeNESn lifbeAULRId 5918 s as%ﬂ&hsra%ﬁﬁﬁ,@tﬂlds&atﬁ@ﬁl Fig. 2: The

resi dues I n onger. o
pepgglé@‘ leen ﬁsggnenw Aﬁ]@npgt ﬁﬁ@ gde%afghwh%%ﬁbﬁ?;e%ﬁ sheet, the
ep%@g HRPECD doHRdRis thy/p-ktfandet@RdDNAE é}ﬁlﬂ@ 10% Wc@ﬂn&cf&&h& B-strands B

ano%b gazzrpaegntfd?fqg%& pﬂ\éﬁéc% | OQ [ﬁ-gtlr%?lg §|and T%fg@%ptld?\ﬁgp JJ’BC Rannggts the f-
strdR@SB ad@C, tBS ﬁﬁp M)mecfEh& ﬂlﬁfdﬁ&snl) ageEndhigniobpB§ comects the B-

e B SRR B DA EpPERYREEH Uy oo

bm\zli\h Hﬂ:b et lifpﬂcalxﬁs @hich wag diemﬂjrﬂ@llbdh&e ppanead), ivtlereas, as found in the

r [ . .

SRR P R RS L QBB e K A i
stredel to nrtregecad] bindingaits wach iqdowetduav&us tlog¢soamd lo6 the sbazral no

acids) indicated as result 'in the BLASTP program

out put divided by the total nunber of am no acids
In a:eduémtce evith yhetahevepthe trarttearipordlia” iicludenrimietural kommalogves, algeady
1dent1fied Ur Yet fogjrln&ga:t]édgﬂ?rb Bt%% &:gﬂ%& vilh%tll‘%lg\rr]e z{ﬁ%ﬁ?ﬁd’ acf se@ﬁh&q{o%log_\;
or $e|qpszmaid|emt1tf ofgorg tian @bes 60%. Thegennn élp@aloag" %Shiéed herein in its usual
me&xgd?% ek 1?1919363 d@nkidal birdSRs 'aé" whil§s fufinb %Y‘dE‘ GhickagRERged to be

ogues proteins are Von Ebners gland protern 1
consery mtctseb@uﬁm&ﬁ&g pragple wrlymee of pglafpmate SIS bPRESPESHY Tsidue)

ﬂf\‘/gll %ﬁﬁ&is%‘th@ﬁﬁ@?ﬁxﬁmg 284 §9henpt bhwd pPASIHEMEQTe compared with
0% (125 positives/ 1 E'elgrOSItl on

cadhBion b HEasE Bt o GRBH B 504 B b r ey epmasss th

pen@érﬁzﬁé%ﬁ:tf'pgﬁ%lsg @&&ﬁéamkdaﬁuésa folkS8hd hoteslo y&ﬂ@nﬁi@ﬁt of ak€qence of a
I nt o account : %m tives/ 160 resu ti n%f al s

po]'ygcpﬁgtﬂ@@f};hewrcseat va@ 1 w%q.]se@bqnglg q@q:sgﬂxa m,t eé;?qqttgt}befnumlger of
resiRREd MShd 105660 tBaLS t(OEGudeat ei n 2,  SW SS- PROT Dat a

Bank Accessi on Nunbers P41244) vvlth a sequence .

honol ogy of ca. 71%
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(127 positives/ 178 including the propeptide; when the
18 residues | ong propeptides are not taken into
account: 114 positives/ 160, the honology is determ ned
to be also ca. 71%, Von Ebners 20 gland protein 2 of
Sus scrofra (pig) (LCNL; SW SS-PROT Data Bank

- Accession Number s P53715) with a sequence honol ogy-of -

Tlmmmenﬁge/m( dedtere Bbmblegp bl FRuaRe hddn@@sS idBletnieddBeréil Qising the

PSRBT, 0500 45 SCSLHS ! 200 ROERLY 498 ot o

Nifkcd &cph Riet. 25, S389-38)2).IThs perténtge oNh@nol B baey orofiie aidgnment of the

enfif oty Sl BETRPRD: sl Tl B 5 9p 10

inglixding the 2Eopsptifissependes msing ghe lofnao dear HP84alif AR ference in a pairwise

co@ng%léohvﬁ ?% Jafc%la?e\(,awslagtrt]l{eoé% cant%e ?mg)g%l tfl"Pche. &/%35'6(%10?? ] gous amino
acaiﬁ)en@xmcmmes)ﬂtasthd BLASTP gexgxam quitput Hiyided by timrtmtalEsmA@&inf amino
acfis s&@fc@éc?‘lbfgllg p?&é@a\ﬁ? dﬂl e ﬂ?& HE&d mnﬁﬂ% 1‘?&9’@0notfh:attt tﬂﬁ total

tear rn can rom an

ﬂumb@iﬁfﬁ?lﬂﬂ@ijr%m @1C5§arwaf¢1 fwgﬂ Hhﬁ el oke §ﬂ@t lilppcaimqa’fﬁ a;mo acids
&@h [ the structural

. ﬁ$ﬁ98§$2gﬁHﬁgqﬁg%%sggﬁgﬁgﬁﬁﬂgvertebrates as well as
30 vertebrates such as mammal s (e.g., human, nonkey,

Exd@lgLes bHonloglRYEAYinOdre b’bﬁ ﬁﬁneﬁ?{ 1R d)t&ﬁii -of k&tz%%%ﬁ!eﬁcus (VEGP
ipocalin is used in

ot her _than tear
iSRRI DRE Bt Argestor o251 2 e bgrmology ofca
T0%E QUBNFRItHesi 18 pmmﬂs umu(.ﬁlw ltHeeﬁtEJ épua@cahém teal8 P&idues long
asSs|, I N

ot.her oC
DGRBS St L ORNGD 254 AR 10 Ao ppu et i selting lso
in shhabibiegyest ax. 3093 blon Bboerk bl&n&ﬂfrbleirﬁﬂof Tadithis ebegios (VEG protem 2

SR R L St B P BB iy SR ey or 82 10

(1 Zfsposngvat‘ﬂﬁ ireludsigdtet Pﬁdpﬂﬂilﬂmhenshﬁcﬁﬂ ressdubdionpprepdptiddsiage nofltaken

| 4
mtg zﬁﬁg% 1 1483031%%%9@fth§h%ﬁ&5@ is %étgllgn Sdrta c[%%g% %5(1) f%%%l)fevon Ebners
glainfl pertein i2nef Sus ecrofe 4piERGICN1s SWISEPRAT Batpdiapb ictéssins Numbers
PS%%EJ @Atﬁoﬁ g EH(,SE%H{O Dtyto? Shdde 8% %glaﬁdsﬁlgleé?hﬁ e(%a?ﬁgns including the

ositions that are to
prqmmtaigewb@u e 1§resifees ang peaveptidey eantdining lﬁm@nvmmmma@ﬁn into

acduit § Godtitls/ B Ak S MEkbnRTog Vo Ld. 63%5% %%E@ Méorrl}'iéxj EPCan £1
nagnetlc resonance gectrosco%é can al so Oggdwﬁha
n

precgEor pff dogpifdodeSWithePRGFdPaty Banlp Aceestion Nupbera| Q198

secf&lsé’c@ hBﬁaoﬁbgWéf@d '70@r@h@b&ltﬂfesll'ﬁﬁﬁositioi?@%ﬁh1 dsit1$8é/]f56 < &b, 70%
am no acli substitutions are_ introduced

hmﬁ‘B]Qgi’ ’l“(?ﬁngPW@?P Rttty st ss pregReloded) asdleterpingd “t“ll?éhe program

BIJMS&?Q@ expldifled dBY @D BidAM: stxﬁaﬁraﬁmbg@le oS 1 Beadlipebie] dhn®8 Qerived
otelte bn whi ch posi-ti t the so| vent exposed
h

ff"&h?ﬁyagpé‘“&? OWPIRAYoLF a3 e n"i‘ft ?%&“E%mf’ér%ﬂ“t‘s&‘st iy case of
eumydﬁctoygmsﬁe qhkestﬁemea‘l hbiﬁelog@acranlm mgﬁxlal_dl ffomh Pwezﬁabﬂﬂs ds@vell as
ncrease the so or the stability of t )
verBEREeh 15 AL (e bR sk i S i pRisd) uipirds or repsls.
i ncl udes al | protelns t hat have a sequence honol ogy or

In %‘%8 /§ ﬁ%&@gg A()axj tq&ntg%.rtl ¥o&iin Ms?%ﬁhﬁ@ r@&xﬁ’ m%%ﬂ‘b?% de%?1(?on of the

Inre lon to tear
muemssswmm@mssnsafm teaglipsdingan Mma;grredmmagth9r lippaalipwish the

helg 'bP;_BLﬁ:ﬁiE[rﬁeg ﬁdeﬁ?rgc?n %ea@»for iy meﬁ‘tg ﬁféﬁ-xl'cj)@sr\vﬁlaﬁargwaﬁéﬁe @%he skilled

i scl osed erived from human

artisirp Haguence afignrainkesn. iy expeplecs camisd dataeeipiaincd én YWY 1§873 (cf.
is derived fromthe VEG®P 20 protein, VEG protein 2,
LCN 1, or ALL 1 protein.
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If the binding site at the closed end of the (3-barrel
is used, the nutein according to the invention
typlcally conprises nutations at any two or nore of

the sequence positions in the peptide segnents
corresponding to the sequence positions 7-14, 41-49,
-69-77; 'and 87-98 of the linear 25 pol ypepti de sequence -

Fig. O m@%lmnusﬁrﬁo% hﬁbﬂ%ﬁlah@nme-ﬂh SucRQsSithd 8MSin/Fig4l af Red1ABt (2000)
hd e’ Nt erm

de str tch t oSi t
Bioahie ortve Ao S 1t e - Rrepionh G BB 8 B fpocatins ar
avax@a%le sZru@tﬁPal sEpRPkitisRdcah Rlsh ve uﬁﬁ foo &2 c&tHﬂmInb@orpﬁfSthﬁseaa@.lence
- are conprised in the FG | o%ﬁ? ] mor e Sgﬁ%rnm&mkcﬁ
pOS@m@PtrPé%fcsbeowbieﬁfG%éO PRHRERYS 1HEC TP MORE Ry
strubtOfal EHEER duchlas niRgRefgsdRTICIear nBGnqtio Sdsbrianeespeantoscopyy can also be
correspond to the positions 8, 9, 10, 11, 12,
employed forAljs gPes. 72, 74, 75,90, 92, 94, and 97 of human

t ear Ilpocalln Lbually, such a mutein conprises
nut at i ons_ at

TheSuRiteDn & 1o ToERi A R sy Yo DG ARE R it
am1h@&:1@subﬁ[tﬁt@dns a8 irfttokhjiced bpdsitans mllﬁlat@@rﬁ@@osmglﬂsfﬂm {hp present

mvmf)& c’eI e Cs‘?{{c{ LB tegn%aﬁgeeaﬂl&giﬁnﬁ h/Ri@h g&%‘hk A9 solventexposed

uence
sur mmﬂthmsam atehautgedtdngpered égyie wild tmrspwp@mf |tl??gte&1 dippgpdin in
qSeguence Q8otQ- 84, and 103-110
md?h‘ 5889 tﬁe aorlﬁdp')l% %@g? t%giétyg’ g ahu ghocel of human tear
I|pocaI|n The positions 24-36 are conprised in the
In genel L0 ?r%h ef'nl? @RSk 4R ﬁlcﬁﬁesﬁﬁl ﬁ%&lrﬁ QR rh'aﬁ@éi sécﬁlertcb Qoﬁiﬁlogy or

positions 69-7 conpr
seqicropdanity oo Gun6H B0 B it S & 95dhsy ltion p (e
hchch?rP WI@S‘PI?)’@D&H’%%& ARBdsiRNuner Moeszni on, an
nse ti1on am no acid residues, preferably of
2to 4 amno acid residues, is i ntroduced into the

In (HE e S&MTRN enP 8L thé &v@rﬁfoﬁ&ﬁb yteinhe d%hpsmﬂ’tmm is derived from

I't1ons correspondj SII
ety Hsar B8 THeTH R UL RERT BRFec enhecvman
profdin, ARG pogid 2, 0T, bhADLUpk@eisegment . I n one exenpl ary
enbodi nent, this insertion is introduced between
sequence p03|t|ons 24 and 25 of human tear |ipocalin.
If thiOMBM8F siteiat the Slosddead d0ha{bbart! mgsddnthe hettein dgeording to the invention
typi“irﬁ]‘h{‘) %%%%is}sz? In efug@s St Jn?tt\gp of o?é of ﬁ@%tsqolfem lﬁ:lﬂhlﬁﬁn’sd?ﬁtgél Peptide
Seg&ﬂwh%&oﬂsﬂ@dndiﬂg E’ thw squate pqsmomealﬁdllt% 6%-dgrapA£7-98 of the linear

po}éfg Iﬁ?éqggr} ICI ?ftegrllhp%galwb"f‘% ?&ﬂm‘ﬂ? 719Gk g2dof the Fl'ﬁtb!rrrunal

I'ng I'n tion of one of t éﬁ
peftile skt the pesitiars 41eBoueaomprised in thesBARABy Hie RgFifjons00-77 are

cogﬁg}sefi\}\ottﬂgﬁ ?ﬂe é{é@ft@ ;ﬁagi'tl&% Fldsese SoMPRkiSiatha BE Rbp.ONS at

sequence positions in the
peptide segnents corresponding to the sequence

In %F’E! %Eccfi?cc‘ Bo]dﬁnenf'slofﬁ%s? mﬁ@i’nz ?ﬁctnﬁﬁﬁloiﬁ? ar8 Tat@tudeb @t those eayuence
€ sequence O uman tear pQac

poadohnSt Wiinlatorrepmad thrrosiiensday. 10wid» b skl ‘%f 4? o 9, 74,75.50,92,

4851%@@ rrlf:ﬁn%%stéa}hﬁ’&ﬁhd Uslall§, sR@ hetein@egpiet Mutations at 5-10 or 12-16

torrespon he sequence positions 24-36, 53-66,
nglgnfmaﬁammaapma@ﬁ@f the linear polypeptide sequence

of 20 human tear lipocalin. In thls respect it is

LTI SR TR R
m feitnearcEBrﬁlﬁlr 1 Bietih eRtiGt EoRipeiSesi rAutatiak wtlewy fwe mheorqeﬁmen;gquence

the term segnent or loop). It is not necessary to

nmutate all four of these segnents altogether of each

of the
9
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25 two binding sites, for exanple in a concerted

mut agenesis. But it is also possible to introduce
nmutations only in one, two or three segnents of each
binding site in order to generate a nmutein having
detectable affinity to a given target. Therefore, it
"1's poSsible to subject, for exanple, only “two or -

pdsiﬁbﬁﬁnﬂﬁwue%eﬂﬁentmn@d o5k 8 0e se&ueh&epoﬁuaﬁﬂatejs 53166 79-84,

if a |nd|ng nol ecul e with
ngﬁé?ﬂﬁgﬁ ‘&FM’PW@%’#F Eperonelfisean i mora. ﬁ'm ROBtiPRs 536 are
co&ﬂ@ﬁ@ed\mmb B 166, hﬁ‘(b@&lﬁbﬂ@ 63-6@ar8 Boraprisbdintide COVWRP (8e libsmons 69-77
nce 0S| our

o R B iP5 T BE SoRBe LETD st b ghElbee I one
enttiodingenfbfsbe p@s:aiobj , infepiuRE 1, to Ganing aicelepla@ésl prefetBOPST 2 to 4
o B TP o e S e B LS U7 ok Qemence

pdsitiposratrespondit giorssqueficetpbeitions 2436 Df)lmnlmyeat: tpqealis @hishesertion can

m d 24 .out si. de

be‘ﬁ% 1&’:1e8 %{E%?lg égs?tﬁo% l%gt%lsggqﬁp g r“:é éiﬁ@gla eu%% uqept tgg. alilselﬁlon is
inmotueddimstwlies 6¢q:usm¢ positi@isi?4 mzmﬁmmm Geag tipecalim }amema it is also
aﬁm%%% %%d al'i')g nlgé;?téetlg g? {%‘iéﬁ?ﬂ% R‘l?lﬁ oide(ﬁ nﬁrﬁ? apeptlde segment
th@t@s ool e br@dms pikes weﬁhemhenq;hmdﬁct@ thesegnént goramiging gsidues 24-26
bufégelélcoyenp Illfgg% fgrﬁﬁ)é A e ti?ﬂ%ﬁ B{I\rﬁlgg ﬁ)tle ucg I%ﬂeg Hhe two binding sites

chasep dipeinshed st andar d nethods (Sanbrook J. et al

(1989) Mol ecul ar C oning: A Laboratory Manual, 2nd

Cold Spring 5 Harhor Laboratory Press, Col d
A‘SB’:“FW PETEE havwsﬁwo PIiEE Bifcs CopIdses I BHENSHH 2430 fRTAES of the
seffenéb poﬁﬁ&&!ﬁﬁlﬁﬁ peitRle bd3HRAtk ERRBpALing &J tRé deqihc@BSosiidhd 7-88 4149,

o2y T B et Ty i S B Doy sebfpton

mlWhﬁd?us fit aﬁjﬂﬁ\mwﬁiohé/ofﬂicmduaﬁce@mlﬂitﬁls &ahéipepn&ﬁs:egmmts corresponding to

N TR NG T S —

hugraatgastipotilisal ani ne, serine, and threonine; 2) aspartic

acid and glutam c acid; 3) 10 asparagi ne and

glutam ne; 4) arginine and |ysine; 5) isoleucine,
Inllesuespret it inpothd thai thepunsindoftbd sepments Qoapshdefined above which are used
foﬁgﬁtgé@n@%lsa&h v hX @g@h@ﬁa} p?ﬂl‘&e E{réé&t dQHJEﬁﬂed Mg hOGiBOPRE term
segrognt gﬁn@aﬂmummeceasanetp auiagsridl fouy of theseapgmrptsadiogether of each of the
twd %ﬂ'}dﬁl%%ﬁcs, %’L“égﬂgﬁg infd &ﬂ& R0 fhutbedddS, ﬁﬂ‘lﬂ@ af's‘&g sible to introduce

sequefice 1 nclu directed mitagenesis single amno
mgfafiops onlg iny@si oo direerregpenis of eachdinding 911‘9 lwﬁerdp EHiCHEp donutein

habing detbte Sttt yﬂ@ G BhvbikaGeNehdRdfolel iBisBAsibde BYubject, for example, only
I ncor Oratlng eavage sites for certain reStriction

twa ﬁ%‘}ﬁ?ﬁ segments Attt BlpsA endaiEhed-hatreldp myirgenesis ifgbinginggwlecule with

onl ﬁ&ﬁreﬂgﬁl%r&ﬁblh@m% Wiid 13SFantcB I QU E niotb@ul@f’sf {heh Wnl@cﬁ tcPhave binding
['focal 'n nutein for a |Ven target

aftjnity fey a3l sooppd target, 6%13%158%%%&“3’8 fﬁﬁfogf lpawnF@e second binding
sith BAd tﬁ@ﬂl&eﬂuthtﬁd at lsla@aq)bssm[@ h@&evteheo mﬁﬁ&l{ﬁﬁﬁ@ 1B6%iok b&A Binding

of t ocal i n fr r k rrespond to
SRS e b Poryshe SHRE HBS S e | i near
polypept|de sequence of hunan tear |ipocalin.

r nor e, tations _can be, uced in, order
TS B af e WG par roririee g pIR RS sl i dyence
outsieitiigatiaated feghenrndn tisd i hantiythol posaliranutsios dilildsed herer may also

to reduce aggregation tendency, if necessary. The

i pocalin nmuteins of the invention are able to bind

the desired target with detectable affinity, 25 i.e.
with an affinity const ant 'bf preferably at |east 105

M 1. Lower affinities are generally no |onger

nmeasur abl e with comon net hods such as ELI SA and

t herefore of secondary inportance.
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Especially preferred are |lipocalin nuteins, which bind
the desired target with an affinity of at |east 106
M 1, corresponding to a dissociation constant of the
conmplex of I M The binding affinity of a nutein to
the desired target can be neasured by a nultltude of
- methods such as 30 fluorescence titration, "

coﬁt@jm&ﬁﬂotatﬂﬁhtﬂubﬁa%tﬁideﬁwsfe cdﬂoﬁﬁﬁﬁh&uﬁ;@&&f@ G @gerekis| kflong as

cl ear to | ed 0 I'ex
b S A e B B S B PO, sueh
m“tm“bmdjem@cd@ﬁﬂlﬁmfv@w dallBy PIESANGR] @fingCRPRied ifflard methods

R A L P XL

Haa]l:dr dmbmgtotwﬁe% Cth‘B;&htgG[mmﬁ, NY Ra@adibla altest@drid Sof Migdvatligo acid

segpGars Mot BB ERNs B s d bl ool Fpitiopy may

be tc_enaeananvee Ue.omtamimuanid veaidys isgessced mg&m:ghenﬂhaﬁe siedlat amino acid
nar

N GRRRESH o e ORIy G0REAEIBCBH Sl pagper o

folpravifip groppk: Uhdbning.osedng, i aod shregtiics 2) Repagic @tﬂrprhcexlutmmc acid; 3)

as%a?e[ Sota{t@%\uﬂgnr#eh%m 19§§ndWser{3 %F&h&ﬁe tl\ﬂl@fn S‘tﬁ&tggmﬁle Fhllcptyéﬁme

ciation e tar or I n ot
andt X hepydalaninestymsing and ttmi@abatl iCne thetottienhasel, itinalsd pessie tontroduce
no%Mns@ﬁaﬁe‘ﬂeﬂt s GPIR histho B BukRR, Wi th a given target.
he target nayI%e a non-natural target/ligand. The
target (l'igand) nmay be any chemi cal conpound in free

SuBk m@tﬂﬂbéﬁgﬁg&%efaﬁﬁtm a‘éﬁ' sé‘d'l}teﬁ?éli’ﬂcmdﬁ &Jc%ﬁ&d&fa%@ne@ifs of@thgle amino acid
|nnun0 ogqi cal apt hor mone such ter0|d

POFEPHDIeA YT toaHgP oﬁb‘étciﬂ%‘ﬂ &r the r‘%‘ﬁﬁ%ﬁlﬂhpf) ipegspe of s parts by
IncRANRRANE cledyafd %@ﬂoﬂcel@m%str&ﬁ@ﬁ @zﬁn@@ﬁ‘ﬁddﬂmoﬂ tﬁt@@ﬁlhﬂﬁbns &dh also

ol i gode n eoti de, leic.a an ol i
eﬁ&tﬂ?@% zcﬁértﬁatéer \gorov e Aty of Hg‘r"étl’rﬂ mpfginy brae%“éePrt%‘éet ct.
Exafibes i 79 tnd24)! lonk remed:mem 4 betation g;ethtnb&ncéd fraplaaitione of the

The tein.can be an I | ar _soluphle prote
sequgiaProrg Gt ror i s drrd e 2 Borito e Rt o 50,51
anqbsmfehterhmempolypmide seqoace ofshuglnmtemrig:pmﬂundi‘mqhmm, mothatidniy ean be

C
intkd 'HJ?a i 01r erctggf dtct’lgt;e{:jl é‘@.ﬁtcﬂ&a eIy gbﬁ%f@fgﬁl’l%lﬁlem%[lch S5t # imprave folding
statlilgyearsenter Shlabiliytos toredwwy aggrwub@tea@ney,uhem@saw nd only
fragnents of a protein. For exanple, a nutein can bind

to a domain of a cell surface receptor, when it is
Thp fipecalif mbigias pkibeipvantiomare pge todvindiha desiresddinget itiisieigpiableaftinity,
1ev‘@ltill afStrhPy Ecﬂt@ta ref bhiehdp 1@5’1]%“{ it 8Rer dffinitikV Se Fcncrally no

donmal n can a sol rotein as we
longersaeasyrablp with Fwem method%uqb;as BelSpend herefars efsepopdary importance.

Esg&éta% @eférteatmqmozam.l leifd] GhidhBAIOAD HAGHE Bfget ﬁ'[tg et ﬁffmtty of at
al so possible to obtain nuteins of

legs§ Htéé\ét i qsznsgpon@as@ fissaeietingeroaeans ofie cAmBlay e & ,&%4: Ths binding
aff%@tybif Adhddn & dik Qbdiréd ta@gdt bﬂﬂfb@ﬁea@tﬁtedi B\Va Shultiii®) EGHEtRIds such as

ht such as biotinp uorescej n or digoxigenin. A
ﬂueeaqeptedaea% GOHRRUERR EHSAt HSUTarg BREPOREYRIEal | y exi st s
as nononeric protein. However, it is also possible
th i nyentive lipocalin nute S le to
1 iS5 g matoe eE SRR o s et Gy e such s
cohtfcﬁtrﬂfon lof the Galding pattiiced, £ ;ﬁ'&t&tccfoﬂbmﬁl&iﬁd e)minxmngm sf th&buffer

referred.due to the
syitFB Ssr SrBfon S achaipd § eoiara ol inoBE e RS Abofie e
isdidimh of dipooatit amiteins teyingdinnafisityoconstahtt af e AersicHY My an tlzetarget.
preferred here since such nmultiners can provide for a
(further) increased affinity and/or avidity to a given
target. Furthernore, oligﬁneric forms of the
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i pocalin nmutein may have prol onged serumhalf-life.
30 For sone applications, it is useful to enploy the
nmuteins of the invention in a | abeled form
Accordingly, the invention is also directed to

|'i pocalin muteins which are conjugated to a | abel

-selected fromthe group consisting of enzyme tabels;

Howaelieo sletwasking atdelsion sedsenet dagleg loﬁt, undéﬂvm@[n%%ﬁﬁ‘@éncy A selection

wLﬁpegée%t to‘%ger 181'1“?% %Hargcténggcs 45 P?,?mg |eﬁ e@)a ﬁzfﬁrrg:iee %he selection can be

oXI geni n
pwbnm@ndamdnchmmsmlddi fago bminpl&:mermaﬁoe bflhﬁﬁtgeahﬁﬂmhﬁns that show
] P Cc e term
= ABP ARG b 00§ o IR R s erdfEl y denot es
an organi c nol ecul e 12 conprising at |east two carbon

t at.abl
A P PBocaliihugbha S R AN ko ey BB G ol P Y o g e
Thsetayget may 0 @mdn-zﬂ@@ Batet/berndpTed earg@bl(y gah@D naPeliet oy, chemical
coRfpRuiPinl RR AL Ldhjhdeh Y gnRA @xl‘gfu tfé‘ﬁm@?&ﬂn 1?1'%100%211' Hipten, a

géneral, it is possible to ocal 1'n nfi
hogpene S&ﬁyﬂsa@wwaqeé oAy riopalymsi o5 S ginerts tkmeof &oreyaneple, a protein

or‘MHt&H asth&ig Qttpleﬁhd@ Faniol} gddﬁ@;%hc‘/lecgﬁg %‘h@él&é addd, gx%l%‘ét &pbKsacchatide

onmpound or “signal in a chem cal physi cal or
or éﬁwﬁ%{%ﬁ téelﬁfefa@tq ra%fen%er@bpalmné of e iyepispshe trset isacupioin. The

prbt%mtchﬁbeﬁﬁy Shob@ar s@fublefpkd!élﬁ 85486 pRr b‘ll%%'ih FdreRghdd, | 'a%nsotﬁembrane
t he erghl‘gﬁlon of X-rays when using radi oacti ve | abe

profeipdpyahved infgh &gw&m&@@mawgmf m.@ﬁuﬁéwwwg@sav M molecute
or@ely alrfeé &Sd:pﬂ@&lam wledlemeﬁf S&:e@lﬁc GREH4EETHe HARLIH mth 1aBH b fble to

e the eni ¢, react,i on,
e Gl Rl FOF e 1 LT p 5 JQEHD of ppell surface
regeptarDeithndisis Gk obqhe rd:bpn&mnezmédmltheedeu nuesebalanél ab fvell A€to the same

a t of [ | obul i ns n
do?x?lﬁg'lo{ngnﬁlhgnézf t*'g rdo%:%rqjcan a Fuodu a% ;h%o Lﬁl‘g% gﬁo én %wa%lh gl%wever the
ingnderein by novweant limited tohmitcimmiba puly biofl siuch maicmmmculartanguy Butitis

aldd Cp%gsﬂgg tOCO%Ygtlrl[Jlglﬁ'EBSlg OWB%J\ rp%[f:%m%y IIIIG%P &Sl@%&gég%u\ﬁ;hl&* sho% é%ec:lﬁc

Ive agen
m@@ﬂfémt)ﬁo hgzgﬂ&/@rhovdelt) molepulssmgftb squ raglantlruﬂucircﬂcelt: hreil goxigenin.
sel ective 15 targeting of cells, e.g., of tumor cells
w t hout affecting the surrounding normal cells.
A erelingrdia ngein efifbeinvenipmiypigellvexisisps menqmesic argtsin. Elowever, it is also

po‘ssﬁ’rﬂls '{&ﬂt@aﬁ ﬂt%rﬁff\}bw& bcﬂfﬁ muteX {sBle t8 @Fddtan%tg@mxﬁlensc or oli omcnse
her apeuti c peptides (such as pepti

nol ec
Algl@flgm&g‘e % 05569%%1% gpiging ﬁ’@bfﬁ}”f%ftébl%m%?fﬁf‘é* is usygHly grsterred de tothe

sith@EFRANGAALAE of ME RS Fof OURPL, ﬂﬂ uk®bf BRIt BiiBind tRALTORY stable
S|te on aﬂcilven cel | ul ar ar The Ilpocal|n
reiorgnlieRs SRR OF BiF o) MO S10ED dch T 6o gan provide for o

(ﬁmeﬁ) Ugahed affintth aﬁc&tﬁaﬁﬁﬁwolacgaleh JargR€ FuMRerbie| g6marid s of the
FP?h as .20 anpti sense $uc g&l d nol ecul es, small
BRUIGIR gy TolPhee ﬁf’nﬁf{b@ ri bozynes. Such

conjugates can be produced by nmet hods well known in

FoPgnt SRRLEHAL S A PBieY R AE 0 ablie TSR et fomn.
Adcbrdingfyo theimfntfands also ¢lfeotk:d! tdiﬁpocdlm mﬂﬁﬁsewlﬂieldare con_]ugated to a label
selgé@c? ?’rg’arr}le%sﬁ_ovgpg??ﬁlmsﬂgg of e%%)émeo ?at%gls cllmﬂct vgrigllaeg : ocfﬂéf labels,
ﬂuarqscre@t labals, dmﬁmpgnnmlalzﬂqghmun&seenslabﬁs zbsptmssdlgmagemn bxotm metal
corﬁ]}gfw tals; '}]}M Qbndfdl ld' 'T'h{ ¥nu‘e r?a?soféésé ogtgﬁ Eon & organic

onter nem;chara eri’s i TVen
m¢1@q@l;ec &hd termmiarganie raeledyled s used byrmatpwr@erabiv ideriotap aporganic molecule
bi nding affinity for other nolecules. Exanples of
suitabl e fusion proteins 30 are al kal i ne phosphat ase,
hor ser adi sh per oxi dase, ghfthation-S—transferase, t he

al bum n- bi ndi ng
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domain of protein G protein A antibody fragnents,

ol i goneri zati on domains, |ipocalin nuteins of sane or

di fferent binding specificity (which results in the
formati on of "duocalins", cf. Schlehuber, S., and
Skerra, A. - (2001), Biol. Chem 382, 1335-1342), or :
-toxins:tn particular, it may be possible To fusé a

Comppﬁnadttllwu’two girponafontshhmt prefeeaiy mﬂmmdtﬂihnaex&ﬁ pﬁ:{tﬂﬂeﬁcmbon bonds,

4 I o
R X RIRe Yo i e AR ek 100 il pRATT 7GRSy 4 g Daton,
ang nﬁrcapléwmplcdma@wtmutmmetarmemu nd| ng domain of t he
| ipocalin nmutein attaches to the di sease-causing
target, allowing the enzyne domain to abolish the
In gnsTab dfi & pAssibl erclehed the Bpocalifemitaingith, any fppropuiatsichpaicilfsitlstance or
enijniko %{ch 'Ehrem&to? H&ﬁeg@l@ gEﬁb?atgﬁVﬂgcfagﬁ%o&g dﬁd ?‘3&&1% a chemical,

t'hem has two bl nd I Ng Sites are conbi n
Physifgh x| quaYmatiy reactipmyAR enemplp| foe @l phybigalf naqtion . is |the feomission of

ﬂu@%?d’nfﬁéeﬁlp@n ﬁﬁ@ﬁﬁéﬂ & tHeSnBR18 eﬁk%swhe@égﬂg a\/la&%u@e 1481 8A Raline

bi ndi ng, sites that speci

havi n
Ph‘EﬁPB%tP%% hOésefaéleSPé’G@F@Fﬂe q&ﬁré’élfaqoad@ﬁ @fmmﬁﬁlpa of m@hﬁ@is @hich
cathl9zeésthé tnaidncif BhioMbicale rbfetion foaRtL @lﬂﬁﬁl’ all ﬁbé’l@b&ltﬁnonly used

ner bi nds one hiotin _nolecule) can
f°loﬂ§£.?r’?+8% ReRRs thope SEPUTYAY used ity the fspgast @O@tycw the Fc part of
1mm1ﬁcigldhulfhsj bztn 4o ba u&tﬂ edri¢bnjugdtioh W the€ litein® of thé PresBRt iIﬂOéiﬁlon The
use of detec i.on of bio roups

£ B R R U L5 e CoUpe Gt Y bl deeameiraty e et
e.g for-thaatgetrd dslivesyf sach agemsr ©a, giddnell,besude drgh® br foH 68 sélective

atpelﬁh%?f) s, S -5 g? t@’n{nl cef& %?fes H %ﬁﬂé\{] glgtng %@? %r)_imples of

schhetapBumtally a@bs ,age?lﬂﬁnc‘lﬁc&)radxbtkwhdﬂsytmmagmall b@aﬁih&ﬁlée&l@s, and

S
o 8ok A0 R 50 R Bgnc
Pemﬂeﬂ comppling fe1 aeetéio hinding siteommigi vea pellufar tﬂt‘gt)riﬁhe l@nealm muteins of

thefll‘%;lthﬁlr & IRV ESal @ be Qﬁlﬁ E&ldaSHnlihsl éﬁ og.%gc?% fucleic ic acids such as
Finally, “protei hs w th-chronogeni l'uores
antisensp apEiie Scid Javiecalss.t small nisderivg RISAS oieot RNAD DB Hhozy@ER)Such
cor?l galel Baryi! dréiicdd e@lﬁﬁl@ Rl kv i 4¢YFP) are suitable
usi on partners for |pocaI|n nmutei n of the
invention as well. The term"fusion protein" as used

Foﬂ%&l‘e@dl BpFicBbnE TR hEiss dikddRE@hdréin M @bd 1Ry AEHO5 A} 'tcnge ihemm the
naI sequence. Signa

nvent,i opn contaj ning a
fO@@gfﬂé eSS MR en e %lmpsm%smcmabmutz@ o tused ac it
N-tekimi@estor Ithcsermﬁiuymrptdtéi@ alpotéin 8f84ih bi pefRde!sldtAk a signal sequence
c@ npa o t for exanple the periplasmof E col T or
andf{Q &N BHIEN B8 rmt i ¢ reti cul um of eukaryotic cells. A
Iarge nunber of signal sequences is known in the art.

Thoﬁ;ilgtr g Ipﬁ%rﬁeg gx}a%l I gwe& rac = tlflcg rt% %ﬁéve ! t%ﬁ\g cgolﬁﬁ%rlg}n S(ljlgh as

enzgmepirordeily & binlng affinés Mothenme]atulmEﬁlr@ﬂesroe hlﬂn“a‘ﬁs filsibn proteins
| oi

e QA5 S TRy . A SRRy

dorhpan ofi protei8iGn protetnvy autégdn ﬁ‘nmtsoéhgomngmnmﬂwmamscbmalm muteins

of :Bﬁ'f g, cﬁff&gﬁlso%lﬁi# ép@ﬂﬁm@é o L%Etﬂts G0 %) ﬁ){xﬁé’t:ogtol}e'duc%cahnﬁ" cf,

dons spec am no aci
Sclnlfélubﬂits lan'i]&km ﬁo@éOljpBi@i Ghemri83| B336- laéz)dorrtwhmm @rticular, it

maf@bcﬁg dlBQ t& FLISH§ 1iDal AhE] ngbf(ﬂflﬁ Jnh&x ion BUE Q%ép%ﬂtcbéﬁayme active site
I nc e elc acl ecu es conpri si
such that edh i @@p@@q&é Attbe regiftivgiiupign arOteaotogQihfmactmnal gienghepapeutic
protein. In one preferred enbodi nent of the nucleic
acid nolecule of invention its sequence is derived

13

,_




10

15

20

25

30

35

fromthe codi ng sequence of human tear lipocalin. In
ot her preferred enbodinents the nucleic acid is
derived fromthe VEGP protein, VEG protein 2, LCN 1 or
ALL 1 protein 35 14 In another preferred enbodi nent
the nucleic acid sequence encoding a nutein according
-~to-the ihvention conprises nutations at any two or~ ------:

targed EhelindidalofRGUSE ﬂﬁﬁpd&ﬁﬁﬂ TSR &ttdcﬂestt@ﬂ%e &%Ed hsing ta1 set, allowmg

ment.s_correspon e.Seq |t|
th%%“%@ d?’ﬁa“ﬁo g‘?g {E‘H%’OP tafg MSE%SP%PéﬁC lipocalin
mﬂaqm eficte mberdtionai.et eﬁh dfltbm Qg nw\Abtdmrtereé?)eﬂu eB€8ined into a

"d %a 1t"| o{f]%av 4 Eﬂgslg‘;)’ IE)PO%E cggtfgr%x%r@ﬁggét hﬁ&iﬁ,ﬁsﬁn@‘qe%%m only one

mrttelrrhmmmro blndP@Gﬂésl thmt sﬂaaﬁmjly}bﬁﬂbicmml a&éﬂ@('alpﬂtﬁdﬁcﬁle thomdo6limer)
err e n

comgaraenc es'lg tg‘?&‘ﬁ“rfg o0 Bt 181118 aa‘%%rl&v%éf}e&a} lﬁgnon?eh\l?‘é‘ﬂf Prgypiotin

mmieumi‘n) icaebe obttiatd. Dus taexpasisd awidityosffeoarsectod mintetn séght a6 @seful

anﬁ)lﬁt?’éai ﬂogﬂﬁ rﬂeﬂlo&ﬂﬁat Qé lllsg g%h%%ete%gg{%gﬁ&xy Q@Bg 209 &dél gnuﬂe?n that

sequence ons
sp qr@awsmly fofmg hv@lqdrmmr -mpmgys et pﬂ@umcﬁl@rmgsqdffoxrsudammpose.
tear lipocalin. Also preferred are nucleic acid
nol ecul es encoding a nmutein of the invention

Affipitplegsivelas the Sieepitesor Stepatng® HBrhoridinBEeModt ak. HO96) J. Mol. Biol,
255 SHACTHeS, tﬂ@ﬁ:‘yé ta nﬁ’le 'P‘ilAH‘ﬁc Qﬁ@'ﬂl%%rs EOME H A tag or piotems such as

corresgondln the Sequence positions 7-1
glughigue-S-prgosferascalig a@tfw PPy 6$te‘thﬁ‘é and/praurifipasiop gEiseorateinant proteins
are> AEHHEH @ﬁnﬁfles ek Fuslon PRe@Eers NEIRULR tr@Bi8s R chromogenic or

addi ti onal i ons at two or nore of the
ug@a@éh@@pergwu& ahike greep ﬁ@mﬁgﬁl@tl Hg%tegre(&l?@hp%the ye]low fluorescent
pr&éin (EBPaRckiuigblé fusioh fasRBUEINCIEopAR thiteinSf #d iBentidads 6811
79-84, and 103-110 of the linear polypeptide sequence:
of human tear |ipocalin. 20 The invention as discl osed
Thla edsmr ’rfu@dsrspmtetm‘lasdleal rrem;h als¢ canpribesriibealin ﬁﬁ:teencawbrﬂilg to the
inv E enc rge)t ze addit | t tﬁ%&\l—t og tid
&B‘i‘%ﬂ wa af‘H‘ég %%‘5&% ﬁ'f%‘ ‘bF KB P‘?QH%‘}?F%? a%‘H‘é‘é‘-‘i 2 rgfyppptide
dirmetttas padypsplidedo afpeefic talibler mmﬂrtmentdhmmmh terpeiiplatnoofti® coli or
[ .
the?e%%r?dg%sg'%ﬁ?%ﬁ%}lé{g of Fﬁg&%ﬁgl S, Atlﬂg%lné.l?rgo@é ‘%fg‘%#ih.%ﬁ‘;‘%‘g".??ﬂ knownin
thd arlgameitreddigng Sarttfzmqq rfqryecmtmtl heolmﬂpédwntoz& pariplagrh off i§ coliis the
1&@_&@ H&g disclosed in this application nmay be
opeﬁ 'y nked" to a regulatory sequence (or
regulatory sequences) to all ow expression of this

Tthsﬁw‘fésgﬁth%hQn BRb %iiﬂéset‘o rﬁcﬁl&cicﬁi &ofb@ﬁlgs @{Iﬁ Gty %Nﬁ)uéa?npnsmg

DNA, 1s referred to as ressi ng
nuplertide peauancrirodpgfaratedns a@rieselﬁa@ébrrém $lac qr@?ﬁrneracyof the genetic

@%hﬁl@&%ﬁ%t@ﬂ‘onﬁof@b&%r&%bﬂ%ﬁ S@EULNsR specffymg HEQEVRY ArSiRSacid, the
seguence 30 el enent's whic contain I nformation

inyeRy 1 AIIRRE 10 BT DU M CGHIe RegdinEdy U protein of the

mJeﬁﬁhH ik iR TidesPdMChusléfehicig @EHRAIRE SondrRingAREIE&Re ¥edubite® Bhcoding a
tQ thgpnucleotlde sequence encodi ng the pol ypepti de.
funggjo WBIPE%!nkage i's a |inkage in which the

regulatory sequence el enents and the sequence to

se re.con t ed h enabl e ene
I R Lo P BB T BTG P PRt gy e is derved
frofreife Grﬁtﬁng’lﬁqmsadsf}huﬁﬂﬁ tegelippcapinasisi prefarey exibodémantdhg nucleic

A R N S N e R e P S

pronot'er per se i.e. DNA 15
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el enments directing the initiation of transcription, as
wel | as DNA el enents which, when transcribed into
RNA, will signal the initiation of translation. Such
pronoter regions nornally include 5 non-coding
sequences involved in initiation of transcrlptlon and
-“translati en, such as the -351-10 boxes and the — _—

In a%htheﬁpraah&%mm%@lme hudléic Wi 0deatisnod @fodhg & hﬁtefn%%lbmg to the

uences -cap | enent s in,
mv&r&wa rc%‘P’é S TH{ALiORS Pfeﬁwwg OF B0 (e SHPTRTPORHRL e ppptide
seﬂﬁrﬁﬂirs esmpormirgms ieSseqenyeokitians 1-1414314a) HHTE iagd &T 9'aofithe linear

1 ead gr . segquences f etl the nativ
poly R o TR e HERE Yt S G boeTionf St o e
posﬁth:fbs 8,9, Iﬁ)m} dedizndp, sB4UeNCEsTHERY, 9001 2d, and B hahartyar lipocalin
olved in 10 transcriptional term nation,

bmﬂ%?%ﬁ%@ Vﬁﬁ ¥6% or the like. If, however, these

tern1nat|on sequences are not satisfactory functiona
Int J%r{v}gse%rﬁef?ﬂ g%ﬁﬁécﬁﬁg&&h\eﬁ%klem fa{:jﬁ ?%u%&réggnélmn tgﬁ?nutein :—ltccordincr to the
inv@itEnebmpdses anutaiiohe arcmlardwd otrmiase of e sequenes posijien inghe peptide
segfidlls cgfésﬂ&%m (d EIMRLRE YosRBALENSE 53 B SRR 03-1R) G the linear
er- sequence. 1n ot her preferre embodi ment
polmmlléq -@qmp@jofdwn@é tAaslipsalite i nvention conprises a
pronoter sequence and a transcri ptional ternination
sequence. Suitable prokaryotic pronoters are, for
Alsexpipfstred aieuicleis acit mielsedes encpgng &crEN?Smp?fd-H%i.“éfF“t&“ Ofprising

muofafiof RIBARS or EN@ Hﬁ'h@&qué%e ﬁsﬁlﬂﬁi iRk p'éﬁtﬁfeldéglﬁdﬂfs conespondmcr to
expressi on in_eu ar¥ot | C

cel h
thepaiene ERonnT Sitorets. T S & the Taad oplaPemar ediugiee of
hu&xﬁlﬁtehﬂ&i:%ﬁélin‘iﬂutﬁt&ﬁs ah® ﬁlidhﬁ’mﬁilQﬂfmitic&E de any tdvo\of edopd ofGhe segyence

her clonin icles, Iasn1d
oI ERBO LS Cor i OE by BB g pofion? 2286 5 68;70-84,
an® {0300 90118 $inedr PoBpdpties exiande eftivarh benlipoctlire nucl ei ¢
acid nolecule is conprised in a phasmd. A phasmd
vector denotes a vector encoding the intergenic region
Thefventioe apkschitd lphagaso iscludes agcldéackdldolesulds eacoding THPC muteins,

i i £,
T L
mugatiohs aefizh dgjernted oncst t1en praneltodn adyapiegrens. SorexanullaiEhpirapiabute
to &8 m%rov%'i%lﬁﬁxgg eftﬁ%ler g@\'étcf?\ tarB)ﬁlQ}%r ligﬁﬁ@ﬁhdlgé‘ ﬁ’{glﬁltpé'fr thd Exhl%ﬁ)

roduce enabl 1 ng physi cal Coupling of
the encoded heterol ogous cDNA to its correspondi ng

A Bf& eYdOa%fatrh%@ou?é amcﬁ&?ﬁt e aﬁﬂ‘i@atfbﬂ%ﬂ% b UbSeRdAy 111(1{%&th @W@gmatory

| unge Di'sp
seqnexmel(@regguémm mqsweﬂéo alls?weawﬁ%%?f;ﬁhle o acaqi mO?glfie
Ed., Academ c Press New Yor k NY; Lowman, H. B. (1997)
Annu Rev. Bi oph Biomol . Struct. E , 401- 49-
A wiohisncid mploule, aveh R Gatterored iq gsipp b??ﬁxpr?ﬁ&.ﬂﬁa nucleic acid

mo@cﬁ%ee glhé?lﬁltble ét@ allo Zx;?eﬁshon Sﬂﬁifiuc.;lféoﬁﬂé §eguoted! i€ [iRBmpavds sequence
I NCl ude, asli from e r.egul at or

clegGels 8Migh OHAIn SOTRIPLIE SR fp OGN %ﬁ@agfﬁwga?gnﬂ re3ffition,
and & éd&ﬁﬁ@b bddedadt eiparably link&l" towiemiddotide seqpdnceaicoding e golypeptide.

R S 3 ARG BT e S A R Tar g E QB ypnd thesequence o
be%xll&éﬁ&shre Bo@ctol il 2 wap taeémbles generaprlesion. Thaprecise mafra of the

ro g Foopaas AR P EenO gt QUL VY g BAR 6 i Bhnere hese

regions comprise a promoter which, in prokaryotes, contains both the promoter per se, i.e. DNA
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nunbers of suitable cloning vectors are known in the
art, and are commercially available. 5 The DNA

nol ecul e encoding |ipocalin miteins of the invention,
and in particular a cloning vector containing the
codi ng sequence of such a lipocalin nutein can be

transfornmed into a host cell capabl e of expreSS|ng T

elehrta:ﬂtsg:ﬁﬁeungmanﬁlhmdmaéﬂ @@sﬁﬁjﬁoi@ EasPRElf @f MR Winidgts which, when

tagieaPetrinio VA VA HERR o R anilaigR o Pl ol stsions ggpmally

ind@lel5’ anb angsquenaes imwived l'lrﬁm&ﬁihcﬂx ofehaigtien asl tehhslaionsech as the

YRR et PP TR Eopah b s fe A on, cant

sequendes,cthd dbcapsiag elemeds mreakatyotes. Thdsel sigms panodlei inclode dnha#icer or
1eﬁsrgs\§$]1netlflsn(1)err]1g aghl{veetrlllaag Ltl?dgﬁ&giﬁ &%l?alll__.laﬁd PC?EE)I %gq,u@%%lé ?tf g tg!et%ic the native
polypéritide koss spedifiecdepantuentef agost belas Sacchar onyces

cerevisiae, Pichia pastoris, SF9 or Hi ghS insect

cells, imortalized manmalian cell lines (e.g. HelLa .
In crdflition.othe 3 Somiaaiiog segieness pay wenisin magdHedpiyaslewents snvolved in
tragl_gﬁ ﬁgh\éﬁgltrﬂn%{ﬁ ﬁ‘lpﬁﬁﬁa&% I%E&lsoﬁl% Iike. 'IFB&\QQ/J ﬁfesét&?mnaUOn gequences

Erati on accor he ‘I nventl on or
awanot Qﬁélﬁféﬁmmf@tcéplwl aenegistilar ltoéfrﬁﬁ}h témhtgey Ipay) besubytitnsed wigh shgnals
ﬁﬁ%ﬁﬁﬁhﬁhﬁ%ﬂﬂ mol ecul e encoding a tear lipocalin or a
onol ogue thereof, 20 wherein said tear |ipocalin or
honol ogue 't hereof has at | east 60% sequence honol ogy

Théketdle, a Hﬁaac icﬁﬁxholleédl?élﬁ‘@ﬁel ifventiéh dminamaamgﬁatafy sbyMRn@! preferably

nor e ent codon ting in on
S TR O an T e R a FsLER gt g vention
cofBRse s pldRibRr {8 hdicdanduclagctl piasiaterfiim fion by (e Soiteblgtkaryotic

ui t abl e expr [ st
e el P b oSt BF e R P b mramers
of piorskiterg uedfiflifor exprdscion én gikegnti¢ eslyeie thoyS Wdanemotr or the CMV
sel ect| on and/or isolation. In further enbodi ments of
PO et hod, the nucl eic acid nol ecul e can be
| ndi vidual | y subjected to mnutagenesis at two or nore
nfu&a%% iy rﬁoqgc%r& of | i entf&#&!n' & omécéoﬁlgshg qntaweeéo%ﬁan ther
% or fou ove- ment é'
clcpmgt vahe:lsegwbmssplmémgvél@geandseuphag@r bequipvisps, tqﬂelmds or artificial
chlco?’mg@tﬁé'seﬂn Ferféffé(ilé %odﬁi@ﬁt%g]ﬁ&@lé’amd &olhcﬁtlesik‘wrh]%ls% alpRasmid.

exchange o one ase | n codon if hi s exc
A pl@smidtvgctmrﬂeaotemwg@r STOdinghe HERSERSIS TegiPTE AdeTERIon haghuch as

[%&'I?P dy qun&ﬁﬂ%r]ﬁﬁ kRPoRfuddi 6 tHa DN APorlintekg rlﬂxﬂ@ér@ﬁ;%hﬂfectz on of the
ereof 1s obtained starting fromthe nuclei ¢ acid

bagtpidad Besheplls with such g BhaeprAid ypcter ﬂﬁémpa@aeatﬁ h%l?%’@hage - M 3K07,
vesvagll mwltatcppha%ap%a%@% groddeéd, amleby Bﬁdbﬁﬁig{ﬂﬁﬁcdl Ettugmeg of the

sui tabl e bacteri or eukaryoti hos

enpRela Betgplogts SRBIAhigrits copRiRCR VA %@59 ‘Phage surface
(ré?iétuleﬂ Red nﬁ}.b@)/ BX. efrdllQ 1 S&'\GﬂPIB@e Bﬁﬁl&? Bﬂ&pﬂﬂe& mﬁcﬂﬂ’ro@iﬂa mﬂﬁaommry
hunman tear |poc é gd " gL él@g@ % Biool
Meryginlst B, é‘é?de% %T Viaui Nn %’F‘%}‘b% A fgv. Biophys.
Bz@fﬁd)mﬂ?mfcﬂnﬁ am-ag@raenocs f., dnd dahewili,de (1I9egriunt. Dpsehiortiad!. 10,

the present invention. For the mutagenesis of the
a )no acids in the N-terninal peptide stretch

Such cloning vehicles can include, aside from the regulatory sequences described above and a

nucleic acid sequence encoding a lipacalin mutein of the invention, replication and control
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and the three peptide | oops BC, DE, and FG at the end
of the R barrel structure that is |ocated opposite to
the natural Iipocalin binding pocket as well as the
four peptide |oops AB, CD, BE, and CH enconpassing
sai d bindi ng pocket, the person skilled in the art has

---at—hit-s disposal the various 10 established standard--

seqmbna dsrived frofiatspecths E@ﬁﬁaﬁdlalﬁiﬂlmﬁﬁ%glﬂé thﬁt@ﬁﬂ@ﬂﬁﬁ'éxpléstsxoﬁ tas wéu
use ec ue i's the
o e P Rt sftoRE Ty obs R ruploposd raaTrindsds. Larg

num‘tbaxs rof sui@hble tloniny versdrsgre nawnlin@ke Of, asy/ it Bethinercially available.
ol i gonucl eoti des, which bear a degenerate base
conposition at the desired sequence positions. The

TheJ&N & fmdiernlecotadie Il[pmczﬂnbr muteins of the inviehtion, aﬁiﬂﬁﬂﬁhﬂbﬁ&e a clonmc

w3 EonBRBE{ bl P PR IR 38 S FSATRl roo
celd h@@@n owqmmhwgnﬁrnnsfommmum ppdissdediubing gtanc&rdtétfhniques
t ' [
B L3 04) S DURLEAER) e DAL 5 coning
nuﬂﬁﬁcéﬁdé%@sleﬁﬁ)ﬁw@@ﬁedmﬁmo acid for the i ncor porati on
into the coding sequence. One possible strategy for
i ntroduci ng mutations in the sel ected regions of the

The trapsfrped kesteeviry paiytadyader candifippaspitable foyexmesion pf themncleotide
ser?]ehé}%ﬁétﬂkr%%tfﬁs‘?&ﬁnotﬁﬁ Bf‘th@fnvmoﬁ PsuleSo1DRst dek b beg?d'léa%@c such

rom.aqne he correspondi ng sequence segnent
as Fiferichip c(ogf(E qzr}z)g)r ngtlluwlgﬁw, af ngq, §lich §s Jasefstgomyces cerevisiae,
PigHid lg@r&w@ |SFO bt BRES infecRIIS MmSHdllzb ERarhMaliAReBides @HeLa cells or
Cﬁﬁﬂglﬁ m xt ur es oﬁ nuckelc aci d building ocks™ for
%ﬁﬁwggﬂgnﬂwn?ﬁﬁ§gsnucleotlde triplets which
correspond to the amino acid pos|t|ons to be nutated
am.no a

o8 S RIS < 88l B penP Rl FagTRLe g thenventionor
afgmnqmammammﬂfcmn@nﬂm;al|n peptide library. For

P b b s AL ERAL 5 SOLL RPN et
COdI ngwhegsin amd teawr lipobadinperp hérddogre ghemnof bas ktelemutﬁﬂ%eebquence
at thqro%gng l}J' th ﬁ{uﬂl gzlrlh :90% 'tc?ﬂutg en Eat \JJ(P&' {ferant codons,

pol ypept i ccor sec 0 |gonu

corr esfp%liﬂilﬁ in eneto glomjnutgmmuﬂgm a¢id arw‘:Cﬁbr(S) the s econd
. .

o eragre TR bnc & i eflthh RuLE 3B BRI Stuaingd in (o i 2

turn tHitablrexpeRivipysenatmd for the corresponding third

S e@y enaRcHQMHTRAt onf iRt Raving b laBeErME BlHdrﬂE 'aﬁﬁﬂ#‘ ﬁlr%%&)eg Gorget

corresponds to the non-coding strand for-t
sequeydnedpsffssipction andien istietiodse chain reacti on can be
performed with the respective first and second

and separately, if necessary,

eot i d
In ﬁgeé%&egrflreertw his o dsmurleis pqigBAlselessn .baedlwdrzﬁlyrhoected to
mugiFprekik bCmiol 0p ﬂloﬂf rﬁﬂbtﬁﬁt&o@cfns I'QICH. Rus@dlly thhesdtide @dRétk)an ‘én)C&{é two,

be c y thods ,intg S
thogk 8 8] VRGP CRPIOS R e EEBER Y BRES e fitiehnd oF B el
strichee. fApdoridinglyeiy ieneirice gnechsge ohlh onk bbb i b8ddndh thideéRange
the sel ected positions. To this

resaﬁsdnagfﬂ%ﬂﬁeg“ﬁ%%°&csr‘%t?& ¥ can for exanple be

subj ected to a new pol ynerase chain reaction using

v APADIS: RoBLAEPIGH S 50u7 ol b 83 B R o

nude¢idosodieg inedipotdie os ebandogmadherdod vilidiriel subdgted neutagenesis
segnment. This procedure is schematically reproduced
in Fig. 3. In the choice of the nunber and arrangenent
within the sequence of the oligonucleotides used for
t he nut agenesi s, the persgn skilled in the art has
nunerous alternatives
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at his disposal. 10 The nucleic acid nol ecul es defi ned
above can be connected by ligation with the m ssing

5'- and 3'-sequences of a nucleic acid encoding a

|'i pocalin polypeptide and/or the vector, and can be
cloned in a known host organism A nmultitude of _

--- establ ished procedures are available for ligation__and
artel 1@&%@@6&15@%’&% badterifltor @hkar}(dh@ 893t or 5g?aHil§ﬁ169y mda8¥ of recombinant

cogni tio ces for 15 restriction
D@ﬁ&gﬁﬂg?gﬁéﬁg %@%@“EF@§‘WF in the sequence of the

cl oni ng vector can be engineered into the sequence of

TiERORTE MO I B PR BEMALER DBk es Sl (95 1 BioL. Cle

2@n202AR202R7] tanaeReg s atstaﬁ;mrcr@smt floir mgtagasragmhe Bptiddzegments selected

1n(?ha 1és¥nt é V%Htg%l tl tl'g gli;utte?gneag r?c i eg_‘g&%‘%ﬁ?g ﬁ ?e?#n{nﬁl?gegtéc}?éhetch

al‘xdahh hhgpefpewtlcla heppp BEY BEnansléiCbﬂttIm:bnﬂ@lf thelp-lzagye hetsickmrectaat is located

oo B ARG Sl 8NN AUAIEALELF bR KIRUS: oD 5 oo

GH@mmnp@mnmdé binding tpdketothe pefoni sm&@mmm; arhigdigpesal thy various
es&gﬁme& ledé}ﬁtrﬁa ﬁJO 1eQffirect?y g%ﬁ Slp?é.élg oﬁl éi‘k{t@éér%, supra). A

stral ns can a or ‘turt

cogprdndy ysed teeimigie it th@mtt ecetien of giutations By weans pERGR (polymprase chain
reﬁ:tlloh)qﬁﬁl@ |nh£‘cufé§' b8y Rthetel SnhOBSi RO SR h)é’ar REERhdrABhse composition

out si de"the 25 segnents of experinmental mitagenesis
at Hwéeﬁe@ém%ﬂeaeav% Hhe usnef nugleetidsbyilding blogks wilth tedrced base pair

sﬁrﬁ'ﬂ@if}t QQ%Q 'é)‘éamplé f%sn‘?é( A Bothet Bptfoﬁ Q’&/r tﬁ@ Hulobiidbs of Qluﬁa'ﬁons into a

npr oved %J |C|en%£bf sta ility. of
ChPT'?é‘ Seun‘Eﬁ?é%g“i‘fﬁt prsherpospipiigy is E‘Ré‘i’ é ?Fl "é‘fm"ct?'gé“‘ﬁﬁcnﬁ pethod
usaCntkuSeOorRRESEnt Ak otid. irpl &Y Bich GF SftichQofastfafeRamiBo hdid for the
priate host, the clones carrying the

.an 30 a

lnﬁﬁﬂﬁﬂﬁﬁ‘ﬁﬁf%%ﬁﬂwgﬂﬁmWﬁ? the plurality of respective
Ilpocalln mut ei ns, which bind a glven target can be
osel e ct. iorar.

d bt
OFES RifTE o SE0ERY 3%1' e Bbte PsPEORG in o e sriSAS ey of the
1esﬁeﬂnepqumﬂdlasasbqs¢dagﬂhduspﬂf agpr oligavclentisids, ieachikaiywhidB. iKpartially

L A T
sysmp@mg ahge’(oﬂlgqmugmgtdies ¢} p@;s’nm skilled imtheart cali 200RY ngmiss of nucleic

ac %ﬁalinﬁeﬁlécd@ fgl]hthe:r J}%ﬁm H{Oééﬁfcﬁgﬁcée tﬁgleé %lcﬁjcgl)rcspond to the amino

0SO revi ewe

aC(dmxampns tpgae@#tated Qoihs coging eaesding) all nppiral @ouuppE)ds gRndemiyarise,
wl%t?’@ﬂ 13 r@s%ltg ?rp%tg‘égerid%anlaslgﬁcalg 7;?(5:&@4 ligthry. @3109(]&)@16 the first

Proc. Natl. Acad
oligABHSHPHESROTSFPORn iR sRGEeTSE s pPatfrere éfmmaj@@d P«?Séwn%m@dht? gpding
sty fg°§ Eheloeptide Bbmerk l@&ﬁr}mtaﬁzﬂ Rf e mo'ét NOWTRRA phiitida: of gt%e lipocalin

supra or Rod and Makowski L. (1 ),
PO&P&P feringle PH?@F@H@ 011&5111301?9&1&@ gor}‘egpcquﬁ,@ﬁheagonaqqdmg strand for

th@3eas0! s@qtﬁﬁcéﬂkc&ﬁérﬁ fdll'oﬁ)ﬁ'igm?fh@ Pelyp&tias ﬁqﬁ&cé Orhie A8rd ohgonucleondc
|nveEA|on Howeve is noted that her tenEere

COFRSRgRAsIp fygn QéhﬁfCﬂflﬂéﬁtfﬁf‘)dtf?féhf‘p‘r?&fﬁépo§%ﬁt“éf§ sqgpepegyegRent. Finally,

th@ﬁpﬁl@%l%n @Seotiae &orresp'ﬁﬁas tb e n@mecmlgatryncsfef tae gduﬂmseqﬁnbﬂégment
a e al S PL oduce

A BT e SR S B NG RGP, SO it P fecond

oligbnudledRdpImn c@aaﬁslﬁxfhemmfy phiothe teapastitdihad sddfoath olifonucleotide.

sequence at the N-term nus, preferably the OmpA-signal
sequence, and with the capsid protein
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pl 11 of the phage ML3 or fragnments thereof capable of
"being incorporated into thephage capsid at the
C-termnus. The C-termnal fragnent Aplli of the phage
capsid protein conprising amno acids 217 to 406 of
the wild type sequence is preferably used to produce
the fusion-proteins. Especially preferred-is a— -7

-Th@alh EfBafi prédiREFERIth 6fftheld rbdctionsRan el ceRbinBEL 48 biRIKAGWN methods

ion 201 15 is mssjn r i s replaced
1“%?151538?‘?’?2%‘ %Hf 9?811’5‘&‘?‘%18‘3 FECICE P8 ﬁeﬁvﬁg%ﬁ%ﬁf%ﬁb SeOBHHE feg@ents,
in adlith towanivhs GORHREE MuSdSWE br @6 selectatf pdsitichy. Torlis Ml 8df of the

he on and/ ourlflcatlon of .th
o 55 [ G gR et Pl A g B Fhs Iegihg isg i ing
oligmuclbmdemmvﬂuaslmt veRce ntdiz®e quidsic &oid Agleouiss, @nhdomgbute the

sedyiic ATt et i B SRR Sseiref PG s st B Rehemadcaly
reppodateia i 3ain thertimicesf tp nonblomnd rsangbmedteddin hasdquerck f the
. r | .
oty PR el B e MM ARG Ao Mt D e AR Th bl Mg
at hAEdltsmnsalpTLPG (Fig. 4) can be used for the
construction of a phage |ibrary encodi ng human tear
i pocalin nmuteins. The inventive nucleic acid

Therpitcdaiencicsmeloailasglefiend abgyetpreberpgpreried by B patio &vithdprainting 5™ and
-@ Genk SR alRbielcHeR ctn&ﬁhﬁéeacﬁlﬁﬁalfﬁﬁio%e]%tt& ahdlordhe r¥~=:ct01 and can be

striction SlteS Reconbi nant” véctors are
clon@daﬁgf(@ﬁwrelw qgagisa. Sunyltipgeof ﬁiﬁ%hhsf?@@wcad@ﬁ@w axgilaple for ligation

and: eiohmét(éarﬁh@& 3. Eh @1 r(mb uupﬂz) I F&re?cﬁhﬁples r&HQﬁﬁ&ﬂ&ﬁﬁérﬂécs for
an, appropri

erinfected in uture&t&} ate
135'%.3 on gpdopieasiiale quqen(g § Seapenss glfne loping é’?‘it%frf—’a’ﬂ e engineered

int® MA@ equerddaf iR htRE A HportoR s drndk Saﬂbﬁélﬁplifi&&mn of the respective
its surface_as a fus

aI in nutein

PR} BB aede e HOHBR TRRBEESH bRS Bge Fine the
coddsp@idiighadogaitignadquareence of the fusion protein is

normal Iy cl eaved off. On the other hand, it also

bears one or nore copies of the native capsid protein
Losder beqaerep kégrebnBywithivethd gdnp esdimghfagthe arvtkin selectddfer iamgrbtsés can

finf.e ' I e
alsg tbF asﬂ%ergtédr Bgra%dcgrﬁ qiﬂ.?ﬁg.%?ésﬁ \Jl%lkg% [C-R%lho% ?&ﬁ%}?&o lpf’el ?){ use of the
polymeeed dhain rq’@hen mdplrc@s@itlm obincehred Eryesiraty, ‘tprrcxbt:lmcﬂi_mutagenesm or
by ﬁﬁ)g%’téalc%ﬁﬁ filiatbi1ratl. %%%ﬂodggnga geﬁpﬁ % 6 Btehzation of the
tarmh hﬁmtcstoetspmfyetmﬁe lippepdin %lt‘?lmdﬂét@il@ﬁ p@éﬂwtop@wgam@lde the
QR36fe Utglﬂeﬁt %ué&g?éé@%%ﬁ&d ﬁierﬁéd%%éx@%x?émw‘t‘g bPARIRageous,

tai ne | east one | I pocalln nmut ei n on

forthemplegmhrewentn p it ors inprseved deldime ethicienti of delding slabilitynef the

hpggggn%%gp such as precipitation with polyethylene
glycol. Isolation typically occurs after an incubation
period of 6-8 hours. 5 The isol ated phage are then

Aft%H @kgﬁ@stsi%ﬂ drOhd nS k6 GEIIOR RS ARS Wdte Ismgahat t&&uia@@ﬁé1s in an

given target, whereip the targ rese
aP%TOEf@#W%?F Itwlﬁbf’saﬁmb“é&é‘}e BnEHe TR N ﬁ%ﬁfh? &fi"éttﬁ‘)gﬁesa?cm’e
Iip%cﬁﬁlz ehupdiRd ¥ hith ?omdaeyhn@ tmgét&iaﬁ Sbe \skitdted ﬂ@mdmﬂﬂfra@ obtained. Well
i ndi ng activ

n 0
K FEOTTRASE R B ool 1o BEUR AL Bit QRres oD o display
(re@nemdlgxaKQ,d BIK! dt ab (CROGY bpira; rIro@.tm}JnnH B Utie7asuysentRodi, D.J., and

dviath
M%ng%i%,lln (@Qﬁmuﬁ:&? P Opy, fereeping I(1n3(ya gw c[)( g%l}lyg‘te??l eggoz) Comb. Chem.
HiM ThrotghberScpdeatSe S0 5i0),abbmnfeciisphaly I(Shietved mrimgshets, Foet al. (2001)
so-cal l ed "i mmunosti cks" are preferred.
Al ternatively, conjugates of the target can al so be
i npl enmented wi th other binding groups such as biotin.
The target can then be i Miobi i zed on surfaces, which
wll selectively bind
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this group, such as mcrotiter plates or paramagnetic
particles coated with avidin or streptavidin. 15 For
exanpl e, the phage particles are captured by bi nding

to the respective target inmmobilized on the surface.
Unbound phage particles are subsequently renoved by
"Tterative -washing. For the elution of bound—phage, —~ —

c&rrre@nﬁ Bigednnall 129200190578 LINA QfsplaR B 10SorRUeE kS, D¥et al. (2001)

AR AR o e o o

nmoderately denaturi ng condi ti ons | n the
esence of. acids, ses, det ent aogtro
AR PR G PG B CETIENEL B KeY, O g 996), supre

Ld)mﬁéreHsB h(aS@’JD gumbloQRé?dl bal, |aﬁ)d(\mdkd3&fsk{] QMIIQBQ)L mt’dl)Ql@mQ fempment

Th
M3 Bggd Biilen Einste TR ot Eie B Bl sty oE o ded EYAFURT Bogeven i
is aated thanogctr eniperentphageaaditas €L ol%tlo bhztgh a:cﬂzlaom‘?emajzmmrpkged as well,

' f
Fclrr é@%‘é&b}%’@g%{é&mg fheWBe,IMﬁ%: n‘ge 1 n %b%lﬁ%)@ﬁ ;Ergéugf,& Y’W&h allow
the ﬁm%smyn eﬁqhb oyawdzmcmmhd&c asié sequeq:a ias e flusiom plbtem vethch signal
ﬁ'&ngé)e[t tl{eli\? te ftﬂﬂlﬁ g?é?&!xblg[h@ @ﬁﬁﬁ? ﬂgllia% E%ﬁerﬁg and tw‘?tﬂ tl%e caPsi protein

ocalin mu alhirstn
pIWof te phage MIA auEagnentsdheresf erpeblepibeisig dnporrioctaNio the phage capsid at

thé é‘oclﬂ?iﬁﬂ (g‘%slrﬁg?ﬂﬁl%n%n{n%@gtryg g&?ﬁq%%%@gﬁ ?%geénn%%mprﬁﬁg amino
acidg @14k 4 |t1itqow&<a yop seauense is preferablycisediorprodyisg therfusiow pinteins.

Eéﬁ@cxﬁ%iéfé@é&%ja (DJ&arﬁHHMI SaphleAle Sﬂﬁ?ﬁWh?c‘ﬁﬁl‘l st&ﬁ&tegﬁue af PMRition 201
reconbi nant Boca i nmut ei ns O obt ai ned can

lsa%ssmsuoeeﬁrml%sﬁsl h@}qﬂwha@woaw&am smor froma ceII
| ysate by various nethods known in the art such as

R
inpebiizateadndst naifiehthverof wRiftehsproveinlor itk pz&bM’lFurﬂlefd‘itﬁe arstop codon
' diffe

Furth t i bl
cap Prlonit Reever i st radons Frsingiot Bl Bot b Giths nd the phage
Cabﬂd@iﬂe enfrigutvatt theyeof vergesinihs gibpyodonmpreferbblg gniembdrytopeodon, is at

o e L S B A TGRS Frslaf T s RofiRfogt e
det ect abI e binding affinity for a given target.
o | Y . .
I Pk RR T O SREA s 0, BT S BRRA o gh
lihggsy ewriodiag human tedriipodatih muteing ekl inventi vegweleiciagid myplagples coding for
thé Hmfdtefd' ﬁpﬁ&ei {d %fneﬁt'é‘ %edﬁ§ért1é3 Sheo by &@Em l?l¥mé gl&efi‘}t restriction sites.

LI ona ageneS|s nucl el ¢
R@elinbmaréqe@m are tl@ﬂ@ﬁé@l@wmt@a wmblp hosiﬁ'rrwn Yol 2g §. ¢pli XL1-Blue,

TfQ:'ré’s%m %"ﬁ%&?} is Q@Ws@qtﬁﬁ@f‘su@@ﬁﬁ&ﬁe@qn Lihhiaic8inal diith | 'aﬁ BEprbptiate M13-

ossi blfe to subject such a nutein to furthe

T Blpen & piles 9 RSP%? fyngtina) phage. v%eufmlwt Ehﬁéwn#| diplays the
hp%f:éflin‘?x'n.&éfn ol fdhdrs B wdnlmﬂhameycoﬁﬁw&c@ lgmbxrmagmmﬁhemof while
afflnl%x nmut uration can be achi eved site ecific
therierpHnshsl SRS EEUBRC PLARS 1BHEN PrefeisiiyieTBe 1YaF ﬁfﬁmhe Sibeghnd, it
aI@b@ar@@c&ﬁirﬁioﬁ: cBpies @f@@&haﬁﬁca@eﬁ heBiefnyp I SuippBédtyahd lﬁﬂpetﬁ]ace and is
error- Erone tﬁch results in p

f
i BT PSS oD EIoR Fgntral iy peciep QR BBk o Faplesmic.
Dlﬁ‘fngtohﬁtdr infeRd et gane mﬂr@;mﬁn éfthe fusiseprple chifprisellothe lip&&lin mutein

PCR can._be _car out i r.dan L th any.
e BN Sl S i haen i SAE R ERO A Brftidie. The
m&lctlon c(oihﬂiﬁﬁn)s afle chividn sudhi tedt 2 s1bShntHE8AadGi0B of tBE pleige othihaliBsplays at
of random nut agenesi s that are suitable for

20
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affinity maturation include randominsertion/deletion
(RID) mutagenesis as described by 15 Murakam , H et

al . (2002) Nat. Biotechnol. 20, 76-81 or nonhonol ogous
random reconbi nati on (NRR) as described by Bittker,
I.A et al. (2002) Nat. Biotechnol. 20, 1024-1029.

-~ AFf-ni-t y—- -pat urati on can al so be carried out accordi-ng —— —-

leagt 9114 ]li‘[%cﬁanﬁLﬁgH Bﬁ ﬂﬁ!ﬁ: §@1‘E’dcp eﬂan')oﬁ’s MQﬂthQ/ a?e'alghggm %r Lsolatmc the phage,

huber, S.
511C11 mele@p%lonwntéwlwﬁwenﬁ §lse¢1 ¥Sﬁlet1m rypwalﬂﬁr ﬁ@ilﬁgafteb%tvémhatwn
perfd@\f 88 nbkgh affinity to digoxigenin were obtained. 20
The invention also relates to a nethod for the
production of a nutein of the invention, wherein the

Thdﬁd&lefe@ phee biedBétRdRbjeeibd tonesemdﬁ@ Pro&dss By fﬂd&waﬂﬂu ﬂfeﬁlt Witha given

tein and another p ept de is roguce
e, MHEREIGS ST ERESIIGR & amAlpHIMGaH oAt oropodbig HDBiizaton of
thoébyptmgarm&pm_f/mg enetihe with ghd) ﬁéslh‘edn g;md.mgt fetidRy. Severalginheidlization
e carr,l

me i PElTRa i 2 B Raninit e ordg Al bE b SRR AR bt

such lag aaiusinalizman tahe e ibsmidatie dhif camniet i 8 phoasi-bimdiggrsueateauch as

pol:}'shﬁwce{'l crot?tgrpl%t Sn‘ﬁ?bg goy Eg,g%f’ e?bx% &eg s \r/cfo-?alfl%g "gnrgl.{n%gt%icsn are
prefema@smmnanvelmcsnjemtes. ofittertaygetorio @lsn ge urhlelemm'(tei with nthei binding
I .
gloé%sréﬂ&! S'(t:ng; ta?%?&Qt ? nwg%bglil{eéfl |81§ uhgéraes evﬂﬁ&l%ﬂl Qﬁec'n?ely bind
thistgpatp, mlganmswmgyplntemwal@magreeenmﬁe&ﬂoatmwtl‘g @Vldm or Streptawdm
technol ogy (as already outlined above). For this
pur pose, the host cell is first transforned with a
Forekasnple ghepbagemerticlspiye pantyred by bindingip theapspertiye faggetmpmobilized on
the SRERE! Iﬁ‘rgaoﬁ’nd%% ﬁhrﬁ’(f lest Q@sdbg%ﬁ&klyQ&nMﬁeH 'E% 1te%$ﬁ/@@/laé €Bor the

standard net mbr ook supra
elutiorechbind pbpge, fige wﬁ Eeanelly F’@!fculaha@r b% 6¢ﬁfrittpdh% Saraplés as a

contfatifoh. MlelaMie) BlufisBdaRRlsObe dchR véttyRH@hg ﬁ&tb‘ise@%rﬂ&dnoderately
t'hus the, sy nthesis of the corrze& ‘%W% %qugtgtlde A

deneiifae a%reﬁtow e-g Hb%éﬁf%fﬁ@ﬁﬁ aeds @ ArFoPIc Bl

pretehed ﬁfé{hbd arthed8lutionQuing befias hivivgpi a1, faidvediby ﬂumlezamngf the

o RO F BB S LIRS S RO st

is cOftinuedipatidasEt % hitti¢ cignea nompeisellipscalin megons with|deeetable affinity

in riate si e .
for o CBARy repeee o OF SRR 1R SmBlbare g ovelp o
req(deeairte tégatli ve bacterla such as E. coli or in the [unen
of the endoplasmatic reticulumof eukaryotic cells
and usually favors the correct formation of the
Fordhesfuhdtionis aimdystiof the sel¢oted lipovetiv suteins, aul & golpmstitipinds ipfsoted with
the%ﬁ%@ﬁlﬁfs g‘aﬁngﬁrjﬁen? piia fm&IEﬁA VG l%fhg'sﬂln&ﬁ@ teEE(ﬂnﬁh%Q tSaﬁlerch J.

colli. hi's case,

et ab§1988k mpr@eTl@amutatﬁd)wqum@ fypgrecnt %réhtmn@m}éi@aaimrmlft%w Fivedgic acid
seqké};ég HRirg E‘ubbrggﬂeﬁﬁl ang Qﬁiﬁgﬁgpreﬁién KERG! ’.PHe%cbﬁBmh:ﬂ Ji¥bchPmuteins

urther option | e use of specific host strains
obthiasd qag bwvl‘l(ﬁ%l tpmithely hostrigapisior pa e ook ysaisdy voRnvue mepdidnown
in B ér@é’ﬁcﬁ he e@ﬁﬁt‘iﬂ@ﬁ by chivehaR@tdphe protein in the
cyt osol % However, a'nutein o the i nvention may not
necessarlly be generated or produced only by use of

HoWENE h& seRRBbNSEN oBeﬂm xﬁa&lheﬁan alsol HeiREfdirhad dﬂmthitHﬂ:r @thods well
al so be abt ai ne

cal esi s su
B PR GOt 4SS GGl T . FoF gl lones
seldcldd of %3 eBridhe8 5 pHlage dikyady chi btegidngy bdmubRtitdi0a colowy-screening
i dentified using nol ecular nodeling and then to
synt hesi ze the wanted (designed) polypeptide in vitro
and investigate the binding activity for a given
target. Methods for the HAiid
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15 phase and/or sol ution phase synthesis of proteins
are well known in the art (reviewed, e.g., in

LI oyd-WIllianms, P. et al. (1997) Chem cal Approaches
to the Synthesis of Peptides and Proteins. CRC Press,
Boca Raton, Fields, G B., and Col ow ck, S.P. (1997)
“Sol i d- Phase Peptlde Synthe3|s Acadenlc Press, San~ -

assal RORder @fdlﬁblﬂbﬁk&ﬂé 1 rb1cuTar lifdcaBh muteiA QR etedtsle bn?cﬂﬂ’d' dfinity fora

Bi ot echn 29-4 he i nve al so rel at es
oD Aot tiondl FEE <t SrSERnE fSHEIE SHSe F Brorpotpatebia Syethods can
be epmled V& aérity eptinild Shiteiafvith rEﬂIbScbt wltﬁfﬁ)ﬁ@ di s d&ﬂfcﬁsaformesmed

t t abl t |
e R %m&émemé HHEPES e

via any parenteral or -non- parenteral (enteral) route

onty et YR RRRRLIS € Buoisfel BEp iR #BrRBdCsRRRPRDY Bossivte o

sut_fjem sechanpttein to furthacodtaresisip ogleh mukekneadsyts of even higher affinity

fro%x{I %%%%1%92’1 ? [hug Bbthl%c[ %ggﬂ}flﬁty ﬂﬁ%ﬁ@c‘{& g)g%glggeﬁsbg%ﬂc specific

muta’ubushasnd ons?@tllmal dﬂsencw atramomjmg@nora@nmbdsm&ammads 6ir affinity

maltl.{}a?ﬁcﬁll % @t h& Qtli]&i' Jﬁ&'@%’(ﬁt ‘Nﬁﬁh 1e§ulgs n P&nhﬁgatﬁ&g mreqfa selecited range
ure sprays or arent

of muclwe rpysm@tﬁ@é tl‘&rlmoca‘ho rrmiltﬁs t(dnE&amRh D1 Phe @lcg prang B(Recan be

carki®d Btk altotdasoe v@tfﬁ%?hﬁnwrpﬁret%%l%ﬁch amhe b QBRrif¥d by Zacoolo et al.

suspensi ons, or rec ormo
(19§Qb156*§¢3t Bio}. 285, 58|9h®3n9thér metheds of h@dPW\Ié‘FFﬁﬂeﬁPﬁlscth# geesuitable for

affﬁ‘ﬂ{S)‘1 lﬁhtﬁxtaﬁ&?%cﬁM@tr@rmoﬁlainlsé{'u&ffdéléiﬁhc(ﬁhlb)/ mufhgenesis as described by
formul_ati ons cont ai.ni convent i onalﬁrg(ﬂn t OXi

Muspicarpietd ht- (4007) Nt dftie? el R L PicEhImeolegous Eaaflonp gpgmbination

(NRﬁEhia uaseﬁbefamy BRREC [.8Setas. (662)78. Biddchivl.2001044€10200 Affinity
I men

maf i £ P O IS B GR35 1 FE §F R A 1 ODF508 or

Sclﬁlal{d]:abt} $l aral. t(mdommm Blol. 207,82 093040, what atdidhs sfnhdEiinginding
referable ation nethod, taking )
PK&HQQWW%&EQB#%g fo HﬁﬁﬁﬁPB8ﬁfé@&WEﬁght of the muteins.

5 Accordingly, the mut ei ns of the present invention

can t
Thg H’lVFI?LhDEI ?sto r;%f;’"lt?ﬁ tgg é\%&&e od tf%gﬁ?&ﬁa&crigrgﬁfe ;kfiutgig of the ltrventmn wherein
thegsuteib) d fstgedntmét}h mjlsmmcﬁr arfusa@mraum@ﬁth(s @lmfamj anotjer tpolyamide is

<SR B A0E) LA o S50 8ol g
mqudk i e methoid |camed cplmeg oup,q)von@e muéqgtapz@ fprgxample be produced in a
badd}fH GBS e Bbst 6RATRAR hild RESisolaBd RS RSk d%@nls)h drt@EHiture. It is

I norgani c” or organj ¢ excl pients can be used
alsp peq@aﬁeeto @reguces Hrptgm nw%ee‘q%gexamledwa% ehandmpa ItféESI%SHOﬂ system.
suppositories, for exanple, |actose, talc, stearic
acid and its salts, fats, waxes SO|Id or Il%uid, L
Whe| gredusingfhe qrugin Fh¥ e arilsisoacy] prcodiaga; mpiei of the invention is

intRX6RIIRD b Suifable bﬁ&i@apér@dldﬁybt%oﬁfor BRIy rass of recombmant DNA
SUSpenSI on 1.on

aer.osol t.ures
techpgl owe(ew@@ciytqwmsiahOﬁ%C')oF%réfPawra%g th hosteel Gfspt tﬁ?ﬂ%?fme@gﬂth a
cloﬂfdg%ctbﬁcdiﬁﬁxsin@ @l nueleicweidaholedulcCaldeditg a gluyetie bothe invention using

RN I R T e N -

unddr $6ndiiunk avhichallow txprasion sftbdhaigolofaus Divdaanltiess teiskhtress of the
corsReaFeR Lo enrigs £ bR APl Sl e con o
fromt the awiivatioh inzdins. Sinceanpap lipodalims camprigintragnadecdapdisulfide bonds, it

effect. The latter is that fusion proteins nay be

i ncorporated into slow or sustained rel ease or

targeted delivery systenszzsuch as | i posones and



10

15

20

25

30

20 m crocapsul es. The fornul ati ons can be sterilized
by numerous neans, including filtration through a
bacteria- retaining filter, or by incorporating
sterilizing agents in the formof sterile solid
conpositions which can be dissolved or dispersed in
~sterite water or other sterile mediumjust-prior—to--—.
catiBefhreferad 10irbe? 11 BbIgHRtidd tb QBRI dEhpRRAMR h&llifkCah QR zfig rédox-milieu
mutein of the presént jnvention or a fusion pro _gl n or
usife S YIRFIPGae sienH srauetce SRD Hoxiligngsprigomentigpryvided in the periplasm
of Eihine@ikive BEcterlabu@PREE. abli of HCHe RunfBal ik &ﬁﬁglﬁ’s%a% 8&licliim of
|1 appli %ﬁtl orls anti bodi es are used e_xcg&3 t hose
SURHCYPeS iugsgly favprs the %Heqtﬁwp%?fé@? Geuligde honds. fids, hpyever,
alsfﬂ @6§sibr1]e'&9 géheratd Srniitei of hbRvEmiee fH thOst&arvra h&s{? Caﬁplﬁﬁ@ﬂ) ly E. coli.
or t targeting of a conpound tq.a, presel ected site,
In i Shoei O PV RRHIB IPHBRDOP RO uced o RE LRI s ollowed
byeaameatiod i0birrb A eir@si optitn Ritkkeuse bPspatilie Wost SR teing an oxidizing
faormation. Then.the coppl e onprj.sing the mutein an
TR i Y e LB SRR BE g R i o e Sy S
presel ected site. This use is in particular suitable,

: . f . .
Hopdber"9 ut{af’:ﬁ%if/ ghle gl{arg%}?é%%ap P&rnege“:s‘#ngyebré o éact:t?zcg %%Bo%éé;e% F?g%ytby use of

sel'éctrvel e suc (I
gemstic engieaering Rather, g limcplyirosetqintc@n aigso Iterc@mitm_d by whentica kymnthesis such
. : : N, ; S f

s SN0 B S0l SN 8o UL ok ot promisg
musioasare Kentif®d geinpmplefuly mudplingeni Hgn tosenthvesiasitie wintdd (designed)
roh e BN RAREE 1ty L Bl ke BB v s
phasp gRd{pr sopution plise SiAesia PE ROl aisewelf novinte theqtfeavigtied -g., in
L16Yd-WiISHnYsS P, & AT @997) CRARMBEI D) R i@ RN RESYnBsit P PR Etl Proteins.

with a sanpl e supposed to contain . said gar}ggt in )
CRErTgess: BesaBrioaviiconiiie,ant bPiRuiGkon - (XY Sepsatliss Fgidamihesis.
AchAEnBE PreésaS G90ie GROTHrEekdbdf@ . ot D2EBNTLR. Pl SBISRCHASES, 20-43).

the conplex conprising the nmutein and the target maybe

i mobilized 10 on any suitable solid phase. The

Thel ﬁivlem_toakﬂésa rglb@mﬁd a pi&gnheutmﬁlmﬂmki?mﬁ%drﬂhﬁinlg aBfeast one inventive
S 5ch g BRiRS rertpad PR ety S RRbIE Sriniest

formation, itself. One exanple is plasnmon surface '
. Jrjn
o ARG DAL 48t R SRR VAPt o o
parempmb{ehierddiropte that suthtapautisallytelfgstie fgopoiteirardous Thugs. Parenteral

) e ; nd. i : .
o LA A, AT g AL Yl o
inhfawqgg:ehpjegti@mmdé@ﬂmion Wc!y@mxe;,!eggq it the £9yai of injewiof @¢lutic_ms, infusion
soIQﬂlc?lg P Endt@ed asc'HBSera aiems&lihsgéﬂfaﬁ& Ma‘?nhatlait’iﬁﬂ,eet.g. ;ﬂf tthﬁ ifcg'}nvcﬁ Berosol

‘mutein or a conj e or usion protein o ‘
mixtyiegSpray prpew tppteigrabgeliveryseqslay are-der, ingianee. ipllyi ;g in the
forkPBr Pifis UBBH:s Bdpshiad @bilifchs Wirl dhsisiBiZ Y Rect Ay, 8R! iOMYform of

a radi oactive  substance or any other group having
SUPPH IOR &5 The Puigins ofj tbﬁylnﬁnn@@pgrhgeda%uﬂ]a;ewa systemically or topically in
forfBfiaGt Ednt8iih€ SonvBtionBOnaHoRig , phcEntcABP 86ckpRe excipients or

targets or conjugates or fusion proteins thereof can
cafﬂérsoeéfh@é'?sead‘dé’Pﬂ‘mlgsr%Lﬁl@Wed'i n contact with them For

exanpl e, nuteins of the invention can serve to detect
chem cal

23
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structures by neans of established anal ytical nethods
(e.g. ELISA or Western Blot) or by 25 m croscopy or

i mmunosensorics. Here, the detection signal can either
be generated directly by wuse of a suitable nutein
conjugate or fusion protein or indirectly by
—i-mmunochem cal detection of the bound nutein via an

In anpnefmdgt en{ﬂumemu of mspﬂehhe lﬁeﬂtdncmbl ﬁ!ﬁﬁmfc@dﬁncﬁlh@, administered

N %g@ Lve nut al so x icin F g ition
patefrally iqaaapmal, i i pepgey AP nakace BP§ing gpe of the
mastyirefiatablp applioatjxni m%ddftamﬁ@dNﬁV@Bbﬁthw\MUI&hlamﬁdﬁ of thé®huteins.

exanpl e, tissue- or tunor-specific cellular surf ace

nol ecul es can be generated. Such a nutein nmay, for
Aceordimplyethe eitempdfalegtesent mm'pugednelﬂ foomulated infScopbbifbidrusing

RSt B ik RSB o
AJmand mn@ecse"r Rb@800) Remingion sTheafcipate wal Rrdeatce @f\Phdrmacy, Rtk Ed.,
L;@%B%nglev e?L "W fikind Pﬁﬂdé’l i g,trE’Ag erogﬁg'p‘i{ﬁge éh%gga%eutﬁgl%oﬁ/l&smons

'n t opne nt se or
phagngenuiestlyi F@ﬂllmwd: o mern@wcxpmg aan hzelsadf Ta prepareh. s pifls, @owders,

gelQer c@ scu‘Pers @%upg@i}bxgesul%?exfaﬁgle 1¥&$§k q;@lE J?s.rl é)rqutlfs Qz%lﬁ Yal®, waxes,

Solab?q lilquyi Bquqis rAgtus] r&nfé)hmgemﬁ @llpré‘exstelrlt: emmentﬁ iferrthe production of
soldiRE shipeadidny, Jnﬁﬁ%@'a&%sc@nﬁ&\ﬂ&%ﬁ; ovﬂfe?safoﬁgcoﬂstﬁﬁtf?)hﬁit@so'lu@ions or

|ts native conformation, i.e. bind to a native
aergsql mipares prorin juse ingladrewater, glgotols, slac% PRIYQY andh gitablpimxtures
the?el@fbdvﬁéﬂdaa@getib@e%ilsf eported only for a limted nunber
of reconbi nant anti bodi es. However, the use of an
inventive nmutein for validation of a drug target is

Thﬂpﬁarrh&cﬁﬂlttcﬁlboh@oixhﬁ] 1EktaR6 bantiih QiklitvEsQéueh B foasranipR] ﬂﬂrssbmders,
the detection of grote|gﬂdowm

wegiélgtafgea'@ss glhﬁzmt’ ﬁihéfgf Cprwvgtévl?ﬁ,eegnulm Ttl&ermore solvents or
solotilizeesubresgzens fommbvxﬂg)mdblﬂx effect.The Ihﬂnateflthaofusioﬁ pratéihd1@hy be

mci(?\ﬂl?ln%ﬁhrlﬁg glg\rw? iuspagned releltagé'\@)r@ggti}:%cgcg 1vea'§ S%Sged?feﬂ"gg asglfﬁosérges and
nnmamgmémhunan tear lipocalin (SWSS-PROT 15 Data Bank
Accessi on Nunmber MB0424). Figure 2 schematically
depicts the structure of ‘the lipocalin fold. Figure 3
Thetorvewiatiang gar e styriligest hyauasronhmegpsristlading filtafion ﬂne)ugh a bacteria-

w085, i S el AT 0

which gen be digsglypdoglispersechn steglziajer gepihertsterilaaeditm dishpripr to use.
vector pTLPC7. Figure 5 schematically depicts the

hasm d vector pTLPC6. 25 Flgure 6 schematically
As rswwlégrtt figpdhe ghque @@H@\Hﬁﬁ TRHein Pl theyaresentinygniioner afgsign protein or a

corljd @Q&Eddﬁcd?ﬂ-b%@inﬁﬁvyed 1@%%@%&@&3 In@%né}ﬂeéﬂicleﬁgut@ﬁ chl¥R usedin

barrel at_the nucleic acid |evel
all agphieatians ae4padjesdreyed excen gl%\ﬁl&waﬁ?ﬁélw%n‘ orﬁh@@f@ﬂauve of the

Fc fdrgure 8 shows a schematic draw ng of the expression
vector pTLPC8. Figure 9 depicts the binding of the
TLPC nutein S69.4 013 to rhuVEOF165 in an ELI SA.

A mutein of the invention can also be used for the targeting of a compound to a preselected site.
For such a purpose the mutein is contacted with the compound of interest in order to allow
complex formation. Then the complex comprising the mutein and the compound of interest are

delivered the preselected site. This use is in particular suitable, but not restricted to, for delivering

24
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26 Figure 10 depicts the binding of the TLPC nutein

S76.1 H10 Mononer to hCD22 in an ELISA Figure 11

depi cts the binding of the TLPC nmutein 576.1 H10 Di ner

to hCD22 in an ELISA. 5 Figure 12 depicts the binding

of the TLPC nutein 567.7 C6 to human CD25 in an ELI SA.

Figure 13-schematically depicts the mamualian —---— ——
a chﬁcqeaéoﬁoélyﬁa the 8184 $aEh £RfRct §ar@&&@gaﬁ)wh1chl&u5b&b!& ® bé&eated

the staining of CHO cells expressing human
w@héﬁﬁ#@uoresceln | abel ed TLPC nutein 567.7 C6. Flgure

15 schenatical Iy depicts the expression vector pTLPCI.

15 Figure 16 de st hi of t €. nononeric
AR Ve st Al PR oS AOTS E1YE8 BRRRp R e rolecle
cofaPA&ing normmEg. LHSAmuteingwitle a kast dﬁﬂplé:tsﬁp;tobtﬁi tol rftﬁita[ig s tdrfe®, and
oeft i s ra PN e BbmbIRS o B SRR 5 oS for the
sepheqiion bBa glhm tarpetyretapasing coanstiretbd ronemedtharsaGpi &@posed to contain

sS85 Ao SRS oyl b L B R G om
thepmplePg smbttewrthff?@m:@xmmgnﬂiahe Eitginrand @ telegingtyde itvaobilized

4 3(f BseLPC muteins S99.3 H24, S99.3 C13 and
°“%ngﬂ gigll espectlvely to human CDQS in an ELI SA. 30

Figure 21 schematically depicts the expression vector

The-ﬁletggg{ﬁc sxgr\ag Hn%e%%usg@ BY &laBell eexPﬂaﬁgél Mbvefo (E%gg c@:npgof %hgsmal

nut el n nononer an
prcmgrtsaxdueststhr:b@éwg, iz3theeqmriexdormpgon itaelf: 9@8 grampieds glapn surface

AR, Bhevhid of whRR id R Jg@@aéﬁ Girldthp@f? biRking/Partness/feh GMIcR
JLe24 depj cts tohg bl?] |%g eITL C nutein S101.2 8%8 one s

imgpohibiret ongyiagesach 353 solidess 3 Fc in an ELI SA. Figure 25
depi cts the binding of the TLPC nutein S100.1 108
Fc i

Th éw%?ss&f%wfg hiig ﬁnr@ﬂ 6 prittrsen BB Res trinanydefis gale o
antil§daRs of-fragnienBl ikgedfen addifen tortkeit se fd:bifdifglfoe RAPpaiy RilSLiSg the
b ) Bt Pl Pl SO0 OO0 Lo NS
sepupdted; hehuuteins tenbe ilStaﬂ) dardbbeling $¥th S8-cREde, Bataatﬂﬁ@yka radioactive

sulg 2 ?es%lagg%tg%goﬂg 4@1%6 %.hﬁmnﬂ?or%gﬁtge% bird ﬂcr CﬁLI%&GI‘ISt[CS By
so doing, their respective tarcets or conJugates or fusion proteins thereof can be detected or
brought in contact with them. For example, muteins of the invention can serve to detect chemical
structures by means of established analytical methods (e.g. ELISA or Western Blot) or by
microscopy or immunosensorics. Here, the detection signal can either be generated direcily by
use of a suitable mutein conjugate or fusion protein or indirectly by immunochemical detection of

the bound mutein via an antibody.

Numerous possible applications for the inventive muteins also exist in medicine. In addition to
their use in diagnostics and drug delivery, a mutant polypeptide of the invention, which binds, for
example, tissue- or tumor-specific cellular surface molecules can be generated. Such a mutein
may, for example, be employed in conjugated form or as a fusion protein for "tumor imaging" or

directly for cancer therapy.
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| Figyre@r t e&chsmatigglly diisEatpyt

supra). In this respect, it is noted that a human
protein that was nodified as follows was used in 15
the followi ng exanples for the generation of |ipocalin
muteins. First, the first four NNtermnal amno acid
resi dues of the deposited sequence of hunman tear

— lipocal-in (HELL) were deleted. Second, the last—two---—-—

ArfotHe€ Fdishindagrbiegedacicbf reamidinedesdr BB heveinds &drges vdbdationd.e. the

Thi.rd he wild type _sequen e L0l
o e o BB oG MU RBRE AL b 65 o
digesde| @ati@tter iinintltre itehoh edussiqueinbe diseste eigdisorder. Whis dige for

. am no.acid - e, iondi ' D of
B e 10 o o
thd ARserChnveRForat sg@eifically tetegrigsen sorigiecdea phe prgteigajry s native

| WG AT | i OB sl 1R kiWubility b
cop R i e Detteo% e BiRoG T IRIAGRIAL R T oA (ARG bilty s
besre gpertidsonBClor Biinsited nR@bemef re¢nenbivapesniibedies. g’@p«newdeﬂle use of an
in etn[igé &nteinrfoy\@ilﬁﬁi%rﬁftaaﬁrhg BSeeRsendt Niied ur@e db@ctivhed potélns as

Inding site at the closed end of the a-barrel arge
taugeds Kl alse inchigescithe defeasion §F eralie dppains: mEptidih @uelalg agigadecules,

| 11 TLPGniiaks.are mutated in the exanples 25

oF a?‘gd%glgcfﬁt‘l"eisgggl I § I gg@l sed with asterisks. Fig. 2

schematically illustrates the characteristic features
Tk%fi'm;egﬁoﬂ & BRGA! iuisuhel 8y trRasW k¢ Biglnes arfd Hxagiples n Rhich:

996), supra). The eirght a-strands of the

antiparallel (3-sheet which formthe (3- barrel) are

FighN  assijus Qi&spoﬁ«ﬁébtida bejuertke Af inatutd Human keat HpocBUs(SPERS-PROT

esi gnat ed ich 1.s 30 addjtionally present in sone
l'i pocal i Pét,alBlaé@éF?BS@bﬁ%ﬁ? S@ﬁ?‘g shown). The
hydr ogen- bonded connection of two strands is
i ndicated, by .a pair.of i [ n them The
F‘éB‘fﬁ?gct i W&e%ﬁltgs@s&eglrcgs ﬂé‘%%l\k%&’ges&s%qlﬁﬁ&gﬁ\?@gd lines. The
two ends of the (3-barrel are topologically distinct.
One , end_has_f [ - | . ki , 3 in muteins
Figiige 3 hescgﬁné‘%}c%gy %]g“gtfaﬁ% tﬁéri%é\/?\%mfléﬁrggﬂgtge @Fﬁr in gtegg%p?gdlof
t he |i poraatiémiged as theetasechend of Hie|Bepprmeha thegwpleiengid leoygh
ot her end of the O-barrel has three | oops 35 (BC, DE
and FG, which together with the N-term nal
Figote/pept schemaiggily geuémﬁ the Phagemid eleEP ¢’ 28 and are
used in the present invention to introduce an

alternative binding site. The parts ich formthe
Fighre® naisthemeiically depig's W@B%?é@%é@f p@@?@és (SCRs) of
the fold, SCR1, SCR2 and SCR3, are nmarked as boxes. 5
Fig. 3 schematically ShO\Qﬁggrgeiqttirgﬁtpﬁﬂ%giﬁfaﬁ%gﬂ{?,ﬂfdﬁpocaﬁn muteins
POsi t i ON$aridhmizBarmckipkh et GFlRMB-barret epletuettimidlned.ase
chain reaction (PCR). For the sequence near the -
N-term nus and for each of the three peptide | oops BC,
Figire 2Nd  Fheniaf6dl9 dbpiste thy phagemidwecoh pTHRCIZi no aci ds

are to be nutated, an oligodeoxynucl eotide was
synthesized, (SEQID NGO 3, SEQID NO 4, SEQ ID NO
FoyuraBd SERwsR S3mahy dravdey ofrige expreckoon vediot BBiREes as
indicated 10 in the sequence |listing. Due to the

conposi tion chosen, fromthe altogether three possible
1:5%.9@9 codiepists tiebindingef tirBEPC stutsin I3 (TRG, 65 inan ELISA.
all owed at the nutated codons, which is translated as
glutamne in the E. coli supE strains XL1-Dblue

(Bull ock et al. (1987) BioTechni ques 5, 376- 378) or

TA (Sanbrook et al., supra). For certain

appl i cations, for exanple gene expression in other
bacterial strains or orgapi snms, such a nonsense codon

can be substituted by a gfiutam ne
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15 encodi ng codon, e.g., by site-directed nutagenesis.
A nucleic acid fragnent with 159 base pairs was
anplified (PCR No. 1, A) with the respective priners
SEQID NO 3 and SEQID NGO 4 wusing the pTLPC6

plasm d-DNA (SEQ ID NO 2) as a tenplate. In another

- PCR —a nucleic acid fragnent with 123 base patrs-was— -
Fegupd 16 | edeffiRCRertindidg ofBhe TLP® niukgn B76. e 6 MROERNEDE in an

and SEQEIL%{QQ 6, respectively, also using pTLPC6 as
tenpl ate. " m xture of both PCR products 20 served

as a tenplate in another anplification (PCR No. 2)

PR, " S P et 8L oy g brug e b PAT g LIS

pri mer SEQIDNO 9, resultlnglnthe anpllflcatlon

T L A U R

subsequently cloned into the vector pTPLC7 using the
St [ e

R o e AR b e Rl bl 380 e SRR AEER At zeoto
ends enabling a parti cul arI y efficient ligation. The
Fighetatd on gffsiie s@aﬂ%ﬁg dt @ﬁ(ﬂ:eﬁ?&:ﬂ il'%h%g'lap ¥02PWith AhGatL 2 hbeled
of the digested f ragnment kgy par amagneti c

st r ept avitGPh muein Y- bebds. The amino acid

substitution Aul04d@ n as well as the silent mutations

i n the codon f Al a- 3 of the onp nal sequence,
Fighre e ¢ § Watl‘ ¥ gRies %\FPB’“F%F@“I@YG“\E@ gc%r evi ousl y

acconpl i shed durl ng the construction of pTLPC6 in

Foroér todlntr gg Hﬂlof t he, Bst Xl 1s{triction_sites
TEIRES; e dop BULBaT g Mg Lctipn @f 9 TERewRatein F92.8 M1.2
schemat i ElﬁmMnmCDﬁSIMEL&SAor pTLPC7 encodi ng a
fusion protein conprised of the OmpA signal sequence
(OmA), a nodified TLPC with the am no acid

Figudestt?i t utdpahsthe WihditgAdthe dBeerB@agtionAs FhAGILPC vidtsih BYRENML.2 E15 to

and GIuI ﬁgn%ﬁ%afiﬁlgls LPC ¢cDNA, see Redl et al., 35

supra) an trunc ormof the ML3 coat protein
plIl, conmprising am no acids 217 to 406 29 (plll).
exp. s r e G
I‘lgﬁr@?gcycérc?%ﬁétﬁﬂ c?Jerd % 0 él]}egt et ?r{a[l ?\ianstf&?i?n vector CD154-
Transcri Pl 0(+érm nated at the |ipoprotein
transcrl ption term nator (t1PP). The vector further
mprises an origin of replication (ori), the
FlngPéPg enfi@ws bigplaingpt €HE celisexprassinghiam with fluoresqe(@)labeled
the anpieipd miel£B23Manee1gene (bla) coding for
(3-1actamase and the tetracycline repressor gene 5
(tetR). An anber stop codon, which is partially
mgutnarzel at @ﬁlctsrtﬁfﬂ::@mg SMheSTIEC ﬁﬂfé%rf ggﬁ” g @%zassmrs @I:Bsatnd 89?j 4 F15,
strain, is e codi ng regi on an
t he codll}‘?ﬁ’e?té"ﬁﬁ’éﬂg‘f erlﬁgq‘f’ %&Iﬁ*’*ed phage coat
protein pH . Both the BstXl-restriction sites used for
I h | onj h te ene cas and the
Flg"ggtz ict?cgﬁmgc?lba%%ﬁ%%ﬁr €Ly ﬁ:ﬁcilﬁ gene are

| abel ed. The nucl eic acid sequence of a Xbal- Hindu

nt T et her, he encoded.

Fi mg% ac(?3 “’ged& uelrl?gm% ﬁ@%ﬁ“‘%{gg@ grll@sei q?gtsf”loﬂ%mcisangrg@mr to
| D NO 1hCDHefedrent BLIS®equence outS| de this region is
identical with that of pASK75, the conplete
nucl eoti de sequence of which is given in the German

Fippge@dt  depiotsitiedtinding MEhe/PLPL/mEe® SAD1.2 Bi2g to C338eMsinan ELISA.
schemati ¢ drawi ng of the vector pTLPC6. pTLPC6 encodes
a fusion protein 15 conprised of the QOmpA signal
sequence, a nodified TLPCﬁa\ccordi ng to Fig. 1, and the
Strep-
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tagOO 11 affinity tag. O herwi se, the vector is
identical to pTLPC7. The nucleic acid sequence of a
Xbal -H ndl | | segnment of pTLPC6 is shown together with
the encoded am no acid sequence in the sequence
listing as SEQ ID NO 2. The vector sequence outside

~--thi-s region is identical with that of pASK75; the
FegonpPéet e depicts dlot binking efjthe MEL Cohuraini 3101 2508 meforhét dnfl@imer to

CGerman pg | hon 20 DE4417598Al1. Fig. 6
schenaticgﬁﬁ #g&”ﬁﬁ strategy for the concerted

mut agenesi s of 17 or 19 selected amno acid p03|t|ons

Figird 22 Magiifid % Cobhhe" .
ﬁggctlon Sh . J%?E Pgﬁﬁéﬁgﬁg%ﬁgﬁpgiﬁr %g ﬁ 4§D33-Fe in
forward & @E@@ﬁ&?ﬁﬂéﬁeotldes wer e synthe3|zed (SEQ ID
NO 25 26, SEQ ID NGO 27, and SEQ ID NGO 28), which
dlffﬁés in_length coding for a randonmi zed | oop AB as

Fighre 26,5 depiets the bindeng abyhet TP Gavdtefroth0 1 Erd Hbtod€ids - Fe in BlAcore
respecti ¥8le¥imedgd one reverse ol i godeoxynucl eoti de
for 1oop (SEQ ID NO 29). Furthernore a pair of two
ol i godeoxynucl eoti des was synt hesized (SEQ I D NO 30,

Figtek 23EQ bépidwthe Bikitink Of tht TEPORAdiIfS101 008S tolHTIB S FIBIA core.
respectively. These oligonucleotides are bearing
random nucl eoti des as 30 indicated in the sequence

Filgl Jsdhnwgthb pol\ﬁubﬂpﬁhe %umfﬁﬁtua@ﬁlﬂﬁnﬁaﬁ %io@almswmﬁgﬁeil’g Data Bank

ree ra nme an

AR ee P hBoBFL Lon v PR rcratia ket B pUiihiodm ophos. e

spedde dtls regpectpitismered HEE hunn\teid Gat ﬁ@écﬁié@s fallows Sashised in

thl F%ll'é@m&z%mﬁl %o?ﬁﬂg_/ggxp é%n E?R%allng tteglg %Psgﬁrgttfgur N-terminal

anan@ﬂché resiagR Ofahmdﬂpbsetad seoemte of hnagmamr lipotattin (HEL Dasvere deleted.

S@%ﬁe%ﬁgﬁ?%@&éﬁ%ﬂ%%&ﬁcs ( ngg?llség g:/t,gcri I Ilmd i 3ne Wl@ type

SequENPRAL SIS POSONS & AT GSE) Wik shemgodtto G ThRERhingeagenflected
in @he é}tﬂc EeﬁSsHﬁJehEthJtlEan]rP \gﬁclln\?lr éﬂnﬁtﬁ%ﬁhﬁo@‘%ﬁ%‘g End&]&@d G0 ﬁFs? three

ragmsnts resul ti ng

I'e.fl@.ﬁi@ pﬁth@psqﬂ&gphm}h@ &he/foyr @gmp@ﬁﬁﬂ%@ BEand GG akthe open cnd of
th@P—leﬂréi life @hic@ AmkR3@cidNare e4dhan (%mlr@ﬁﬁhﬁgd bdi6w ttﬂ’é%eqtgnc(:?e cInfDTLPC by

bgé?lrw % ed flanqug rinmers given as
heFoEmeHREC BB SR eHbIe H- G g peRi e sHeigh n which
mittige ﬁtc%&@db@dmmﬁga bihling sikriHe@ ddtd @ dF Ehe@%arrel are marked in

[ifi | DNA fra nents o i.sting
ol B e PSR RS U5 b it ergools
ard &ditiondlb] lebedddrwiet asreeitksgene of tear lipocalin with
either 17 (for |loop AB and | oop AB extended by 4
amno acids) or 19 (for | oop AB extended by 2 am no
Figcd sthypmaricly dbhsiroaahs chafdeeribdafgnmint of theelipdcalin fold (according to

PSR BSb B000 48 BB 28 10 o .

bagtl) whe showhned arowsvend rhme]:edcmmaﬁ Gl einthv@edeadg destenbA I which is

sof OIS AR fipe Bl BB Genil Ftrt g by bten-boncad

copieciidn 4w emands istihdicated kgestaed:f E’@Rdﬂmagmmnbjyem. The connecting
| ; m acl

o2 RATRAAL LS LEPYBSL P 0L A D6 TUBAILER e one

ené Mséﬁler Rrbaimgins éhqspsm:B 1A EEodd ﬁ?rH)dhe psning of Yelknd @y ligand binding

sxté B thd KR c AR BefeQhd ML thg-gge%ﬁc? T%é @cﬂér%Hé&fghéh’ﬁ: B%H-gﬁllés ﬁ{l&qoops '

uring the construction
(BPnPE G%E‘é)a dich tegethenwitiphe Nrteﬁ@galmpb’pmde sigiqaduilththe ctoses end
TLPC codi ng sequence. 15

28
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Fig. 7 shows a schematic drawi ng of the vector pTLPC
12 encoding a fusion protein conprised of the OmA
signal sequence (OrpA), a T7 detection tag (T7), a

nodi fied TLPC with the amno acid substitutions

Serl 4Pro, Lysl14G n, Cys101Ser, and G ul 04Gln (for the

- TLPC cDNA, see Redl et al. , supra) and a truncated =

for 0 r :
0105 oSy B e B SO A0 R s i
forrt the tho@rpainbtrusfuralysonstved cygins (RERs) @fprtbt fold, SER 1 AR(BY2 and SCR3,
are{ng&gﬂs) gystem Transcription is termnated at the
OproLern transcri ption termnator (t1PP). The
vector further conprises an origin of replication

Figs (:%hé atﬁ;{ﬂg éhl%?ﬁ a%gg féﬁﬂé cied hit@agbidsB TR M QUisteRRAED acid

anpl cillin resistance gene

POS@Q@H ip gﬁemdlﬁyd E&B@&méatmlxmf‘é%? elpainyegation ﬁ%cé)eﬁﬁu uence
neafP -k and 40k e%EﬂJ@F thS TR éﬁﬁ’&ﬂé%oﬁé‘ﬂ@ IbH, %ncpﬁ}tﬂes’ﬁebﬁ/vely, in

translated into nin Su anber 25 su sor
whigh the prino peidg aéectatb@aw%#w@@ﬁ“qdﬁ@cm%ﬂm %&F%Eﬁi@m

3, SEOADASHANGE® BYINTR 5§28 SEQED NO: ) Gairkg rﬂhiagﬁ-luelééﬁdes as indicated
protein plll, Both t he Bst Xl - restrlc ion site

in tRspa e J3HBH TG S e EHBPOHGE Sbseh JBng: Steetr Ce B Bibie sop
codbi®hlyited dnfhar ﬁcb];tdbﬂorf H'a.l]}(wmgallbhed & tifetbnttateddodges@hiall i translated

as ghl.‘?&?]%lggl%ﬁg%? cgp bpﬁ ?{ﬁ.é%é%g%ﬁuﬁc%c e%ihgeﬂ'?(\kn%a%‘refmmquess 376-

37 8?61012@16(3 aﬁhﬂoﬂbet G 1y Sipa edrzin applutahenssfnq axamee peng xprepsion in

o TR A AT R0 LB IAY ot

encecnmadodme ey oy giot dicketed syrgrress. o numlwaﬁmd f@ggleme\wth 159 bbpe pairs

1Py BERCR 1{?5&5 '»\}dtﬁfﬁlié @ﬂ; QE fpﬁm% s:ﬁgnﬂ\ro Biafd s8Q ID NO: 4

raw n e ex SSi on vect or

usu‘pg'ﬂh_d:mf%'ﬂﬂm&-@ﬁdd§5@@l\@ Rhasi adﬁnplptpdpénﬁh%ﬂ’cﬁhén@m cid
fra egf‘\%lt Pz%%ld& s %H?gﬁﬁ@@&icfa Rd1 t%@hthlth@ﬁﬁﬁ’ér& $EQ ID NO: 5 and
to Ig. 4 35 foll owe

ccor the T7 detection
SEQ a@NQTﬁ )resamvslmsa wo-usiag P PRAS asterepite. dge pyjxtare of etn PCR products

serve la?é’ @Hﬁ)la%qg Mer%pﬁﬁlﬁho CRUN. Q Ritike tws ShiRMeRLea flanking
er_with. the encoded

d
PR praescawelSEQ I and SEaEHED F‘ﬁgtﬁftﬁlﬁdl&gn@ﬁ@ﬁr%@m 0

residth CF fng il tl'@ aﬁl%gﬂﬁﬁbn BEADNA f M‘Frhéht bhet 1 6asd pa[rﬁSIlhisl fedgmentt cBinplsing a
wth the H n restri

t
i ool LgreieSea v e Pt G IR g p o
BstKhﬁstM&%@ftespbﬁ&ﬁ&al ﬁ'ﬂaﬁgmmrﬂf ethizhiuded ot ictecompatinbmerhadging

DNéanaszpni 1@@3%&%&1&%{ ﬁp ci Eﬁag&g n[gln él gltoﬁ Qfﬁc encﬁ:lﬂpld bé %pr&gd by
purffﬁ@ticﬂSae thie dipeed RIIR-ﬁhgmix&hyepa&mgne&‘maﬂnqﬁtmcm coatad betafl The amino

e T

sighad E@&EncBSAthméorpbr At rewt] Big 108 WSApreBionsly agrooplishedduring the

coqsﬁ%g iR ?%S p?ligég AP %i{:rf t&Ht guc%l o?\?\l‘)laesés%gﬂggtpgrg) E%]lﬁt% the TLEC

codinysequeatel on of the nuteins wth BSA (open Ci rcI es) as
control (also imuobilized on the ELISA plate). The
TLPC nmuteins bound rhuVEGF165 in a , ) )
Figcdstoent scieinaic depoaoiht vernpeP Chomecdings e ospraigincpmarited of
thebd)llﬂgA @%ﬁl’ &Héé e (b thea Hl@ﬁlﬁl&@ﬁ?ﬁct @ftﬂ%{e AiBiR6 Rcid subst1tut1ons

were eec shows a]ﬁAaplca
Ala5ép, Sstn PispHO 1 Cots HE Seragnd Cﬂlﬂ M%Ex@%hﬂw clp A iRe Befl et al,
ORASHES BEML 8118TcohtRordik BEI, BainBlifin #6ind ad217 to 406
S"Jﬁ%)nrhgﬁgrgm\l}mth the pr escrlcgegﬁi ar get h%BZZ gs wel | as
the unrelated targets hlgd, HSA and hCD33- Fc were
performed by ELI SA. Bi ndizngg of
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the i Mmobilized TLPC nutein 576.1 H10 Mononmer to hCD22
(cl osed squares) was conpared wth the interaction of
the nutein with hlgd (open triangles), HSA (open
circles) and hCD33-Fc 20 (open di anonds). The TLPC
mut ei n binds hCD22 in a concentrati on-dependent
‘manner,~ whereas no significant binding signhal $were

ﬁﬁ,l glgljeﬁmhﬁ’s dnbl& t%ﬁdx(ﬁ()g@e feﬁﬁ@@ﬁrﬁ pu!):d'l&erl rafdd @t\é@f U?system

representation data from IT;
Tlanaqnmnehtemuﬁapwth%!w@mt@h@ﬁts@wn fareint{opEippl YPCror further

fitRd f1eherd B8l (f1-
conﬁnﬁ@es]an Bﬁgng @%éca%\‘.;}rﬁr(gnytfhg 1@61{?%&?%%? éG fa HeS A&Q%ga 1 (f1-1G),

the R TEsisiicE 2 (PIo) SRSERELIgt LIS SRS 1S g4I gepressor sene
(tetRmQh'lbérzs% cddeon G i@ pﬁh@%aﬂis]ﬁﬂéﬁnt@@lﬁfn Sil@E 219 Euppressor host

(C osed _Clircile npar e eraction

strafiipis quaf@ébﬂweﬁntfhrgﬁ%‘dod(ngﬁaﬂowﬂ H*Fr@?ﬁsé% rogigy °1(“beptewmtedopha°e

coaﬁﬂé’t@?ﬂ%ﬁ% BRI Brebiticl (R es usell farbexloning offite niutdéd gene cassette
nmut el n' pbin

ds t
and i ot SR e SRS BPHIER 0 BgHERad spgpegee of a
Xbameﬂﬁdmmgmeﬁt of pTIEPAMis soninackettar with Ehe e dEd gmind Acié mmmce in

I f th m Ex
o R TR Lo e B3 DR v
thatnaft pSK 756 the Zoble@noickebtideregencd dzfedhlclalswt/elﬂlﬁzﬁe Ssrmya| fatent
P“b@‘éﬁogigfﬁﬂl"ﬁéggt (=1d targets capture mAb, HSA, FCS and

gG Fc-fragment were perfornmed by
ELI SA. Binding of the TLPC nutein 567.7 C6 (cl osed

Flg% ';ﬁd“%) gc er&%gnx@n& LR %cl,t&zﬁg}%@t ﬁﬁxfdbemﬁla&é% #Liét frotein

a capture Was conpare I nteraction
corrcpﬁis@drré the @mph sigha! iequapseur @odificd R~ pespuslinedp Fig- 4) angdhe Strep-

tag@ %tfﬁlﬁ y t;ég‘?b&grd'ﬁg"gx@ Nédt&?ﬂdéiﬁcil tt’tﬁ;ﬁiP@%‘ PheHublkic adid Seqhbdeof a

I nds

Xb@dﬁ@«gﬂwmqnbﬁp%sﬁmémwmsﬁw Wl%@?@aéedﬁsma agidisequengR fn the
seqﬁ’éneéihéagg S SHRID KO: 2. e vasRir8dqRbiRE oliBile Bs 1 @Dk i&ﬁ&nﬂﬁbwﬂh that
%J ynbol ) was det ect ablg A‘écontrol t&ndl n }éﬁ y
ofpiA§ ﬁ@ecw&&&p%r&t@eﬁ?@%ﬁw hiFki StvaR ig e Cogen ughcation
DE4g3ukbsAyer e obtained for the other control targets
tested. Fig. 13 shows a schematic draw ng of the

manmal i an transfection vector CD25- pcDNA3. | Zeo(+).
F.ngoﬁemmhlw sh@ @destraﬁayy férhiee ocapké natag®NAs sBHueT18 scleted amino

o RS g B Wl L M OERE e

randdnisRigt eﬁloep BB tH’remhmﬁDﬂ@od@xymp}egUdﬂs acresygbedived (SHQ 1 NO:

T L

ABHisngi¢l] Ias pe Skiengen by twe aed Sovd aemam@ei tl“PﬁPFCWéﬂlxh and ore reverse
ollgroﬁg’o&gnd:cieoﬁ&]e j’ bt %og;'t% V(?ﬁbOE%efl@”Bﬁt)s MHhaheR Bhb&ir of two

are 1 dent of t he vector

ohgwdmcleze@(swas synthesized§ER)ID NG 30; epd SEQ EhbiRs 39@ the peptide
loo ﬁt AENLhA 6P fresﬁ;!%@\@@!j ll"ﬁues@ 6H %ﬁﬁtéﬁe&&lep 'df%ba% %ail%brﬁ hhlulcleotldes as

uor escer’n teln
indicptatinftheteaernd Hsting nbwtés&pth@we Acideerge @rbe eahutald. Thiee nicleic acid

fradidaey \ﬁg\ OA3145 28003 bask AP wWeR2Bnp hﬁe@@rcma al, &) wa tok Rpective

‘par ent ector pcDNA3. | Zeo
primate SRO-IRAIGR PO mma@?@g’reé& 2, o 1R N 2o using the
pTLER! amM-DR A (Fig0y m&m@,t 2391@5 a&empmel Wran6t@ti RCR, 6 hedldic acid

fraggayggwg}b b{;ql hsa;e&a;fg{grgs(qu\f}pt&%pf @’Q@ 1 %%%gxth tlrxe p@rr-ll;:(;’s ébacs)]% 1&8 30 and

SEQID NO: 31, respectively, also using pTLPC12 as template. The mixture of PCR fragment B
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20 histogranms with solid lines). In parallel, these
cell lines were incubated wth the reconbinant wld
type TLPC encoded by pTLPC8 | abeled with fluorescein
at equinolar ratio (left panels; histograns with
broken |lines) or FITC-| abel ed 1gGL(right panels;

--hi stograms—wi-th-broken lines), both as controls. Both-

resuliifg EORPCRAGE L BivGthBadradf the 2Gde PCHR @G td AR sulting from PCR No.1 A

CD25- specj fi c show _ significant staining of the
(vagyieg dbfop otlhl%éO%&)MéPéé“%V%ashfﬁﬁﬁﬁtemﬁ“%ll3é“ cation (BCR No. 2)
en@lc@ﬁﬂgftmarets -lsbmymwagﬂa@rqngﬁcwpﬁnm@mh g BEGED 1Dt 38HRA SEQ ID

NG R iper e s PRI 10 B0 s HER reoplafs € amghaton

of DB feFmenhts gonsihﬁn@fem 382, aad BI8BhiePaily in\eiza @hﬁﬁ cﬁtﬁ@ﬁ@nem‘ly the

vl i RS g P 3 I T oG Ao 16k B g o 4

andii® deldg) orlt9 (fdp eaoo‘ﬁtﬁrmﬂetmﬂgc( by 2 hininandide)mutd@d codons. The fragments

| b e
el e B b I A2 1B b Bl i ses, he
speb@0 ad Svpentrof aulrivhrieds toadpo nontonmpaiiblehrperhangitg Difcemds enabling a
paR%%l%rf 5&1%1@1%&?3&&0%8%‘% % J:ﬂ’i ?IQI&ICBE[ ublugﬁ ’éff(égrlﬁgl&‘lgﬁatmp of the
digekted ACRGagmens bnpwmmmc stthiéawm s@testhepdse e apyinargidsubstitution
SeﬂQﬁro%H@Fiﬁ?%lngs wEIPhd théstll'éﬂ'rﬁhtati%ﬁ ﬁltﬁé’c%%n 1%?;9{5?'1 %fuo and in

I'c acid sequence of pT s re

thercogen faeYal iotvrere mrevwboe@@cm@ﬁheﬁémwﬁt@@eﬁw@m@f PH-RGHE imorder
to FitrS G BE BF hb bl GesBR it et Mrd¥e TEEC c&ﬂ% Se0mRAt
egins wth an Xbal restriction site and ends 33 with
"the Hndlll restriction site. The vector elenents

Fif qtsﬁdvﬁ% séHRtnatié &ﬁvbvﬁi@ ofthSvdc e priEal2 ebddngla¥@seh pr@éin &diﬁpnsed of

vect pPpASK75, t ete npucle
the A sigkel é@&ﬁlﬁlﬁﬂet@aw?\h ”pljﬂ SeEHIRE &Bgtaé’?ﬂd‘%égﬁq‘i%?a‘i’lﬂbtﬁe amino
aciduffitulidns388 4Pdo, L1 HGIn, Jy81GliSenandGigl @4Tih (fad the TLPC cDNA, see

tat f d Ex le 21, in which,
R i O € B e e PR S5 BT, e P B peics 217
to Zmﬁﬁnmmme ax;ﬁa@ma sthdac tl:‘él@nmﬂabf thecetprpdioe ploethter/bpargjert (tetp/o)

sy%?r%i"ra V\%gﬁ H;e%%rg &a Az g{he 'h fl% Em%gﬁﬁtfo%ggﬁnngﬁa?or&@g)é The vector
fugtter éapupmiset ab prigib bSAplidBlierdion)y tlmﬁntergenmgmnef the fifamgutpasphage 1

f@@g&g&g@fﬁlﬁk@m a'é?eéﬁe{g@gndﬁgf}%ég paﬁgse@flg &g ﬁz:rg%ﬂme repressor

gew¢tRIMMmb@ompwthh tith eartlﬁibevra@iat@nm@f Gith& SupE amber
suéE‘ﬂés?%"ﬂPWstrr%n Q@IBE%’J&EH%%A&Q H‘E?C %Jn‘f' fokiof AnCRP Mg b AbSRr the

| Ze e nononeri cC
trupeatast phage eskt MPRE pHk Both thmglzft%I mtngﬂcm%tes pieA dar thpplgning, of the

m&t@@%&?@&%&ﬁé R OBRENER Ses ﬂ%ﬂ&%ghe MG0BAEERe labeled. The nucleic

si gn unrel ated target

I cant bi ndﬁmg SI gnal
acidapsuance ohabpal-dpadlisgermat 9f RREClels shoruppasthenvittif ?"G?de amino

acf‘a's&ﬁlaﬁlﬂ IrFtHé ééﬁuén'ée by as @@UN bar. Tl’&'} @c%ﬁe@&e@&@&ltmde this region
simlar results were obtained for

is SR wish et RAS: e cqmplpis queigotioRisgaicncs QR § siven in the
CahaPdnabutlieRocasavsaly 98 Aaf the data from Exanple 21,

in ich binding neasurenents with the dineric

fraction of TLPC nutein P92.8 ML.2 E15 and the

FiRI3@B& 436kbmatia BGeing DR eqgessidh heoks: pﬂ“h.ECBLIpﬂ‘E.PGﬁ em‘ﬂes for a fusion
fargets

apture
ek g G S oL PR S g € o
folitiwaa iy thefT7 detbiton tf(TTlaROhe Tt teimindPOReBialf IT2A refiekBnt segment of the
(closed circle) to CD25-Fc (immobilized on the ELISA
plate via a capture mAb) was
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conpared with the interaction of the nmutein with
capture mAb (open circle) as control (also
i mmobi lized on the ELISA plate). The dineric fraction
of TLPC nmutein F92.8 ML.2 E15 binds CD25 in a
concentration-dependent nmanner, whereas no significant
- bimding signal to the 25 unrel ated target capture- mib.
nuéliejo eéidsgqn&mb »f PP 6 reprodlte € toghhaarithrted enbmd&dlamgm&biﬂ‘ﬁa]uence

i b2k PR A0 B R AL A AL IS Bt SR

endewsittetie HFdI rediBicsdnoaivs. ‘Hlese&laf%mantsdmamemlgs rhich e identical with

theg\% a%@g tE % nc,snf]ﬁ%; Ilélg)c\ﬁ)eeo\tég X rcq%egae o]f5 1‘4%011 iy e'ﬁ(lubgednﬁ hg tGngan patent
pu@ﬂﬂﬁombﬁ&éﬂ@&ﬁl human CD154 according to NCBI

ACCESSI ON BC 074950 [qgi:49902361]. A rel evant segnent

of the nucleic acid sequence of human CD 154 is
Fig-ehshaisc & grapbigelt tepresantatinn tof ghe date dfenn dixampleaGiid which binding

me%ﬁﬂéiﬁéﬁ?sew&tﬁ? ﬁd’lﬁut&ﬁw{ﬁfﬁggr %éﬁxﬁ%d ¢ eﬁﬁu%m@aé\peﬂaﬂhg unrefated

e segnent elns striction site

targei RS A wr- memfmcd\baﬁu% Binding ﬁt‘lé’pt rgutem e I3 dfilled circles) to
1h@¢ﬁ§‘ﬁ@5 ﬁ'ﬁgbglﬁieq ®n ! Eiﬁ}?ﬁht@ %a@é&mﬂa@%‘%ﬂh‘i@ mﬁéfat:ttfbntotﬂ 915 ﬁlutems

vector pc I Zeo( (1 nvi

tro
tht@%msn ¢iflesksas PGk @al-"csvrm@q@hé % @%ﬁ&éa Thﬁﬁlal?fi Rlteins
bo%u%@ﬁl 6k iR E RNl BRAHSH mIkRE whBlddsbo Bighi®anBbiMingsignals

CHO cells transfected with the expression vector
‘Oéﬁﬁﬂlelaﬁfélfﬁ@@ (prea shrdlss) peradstesiglle: upper panel's) or the
expressi on vector CD154-pcDNA3. 1Zeo(+) (CHO CD154;

P 0 b A SR CEPPEBIRRCE Y EHASBt Fraplp J0ginyhich binding

mdadirethévadrait mﬂdlmﬁieMESICﬂlmMaﬁm&rtvmhftbé piefmlbad targat RGED22 as

w lla?r telugrﬁgtfeggd DL @g é—gsms :lm\cgl hh:&gB?% wehetpep aIrI]Ié d byﬁELISA Binding of

thehinshobijizedFLRGE toiatesro$ 16 H1Mesamer to h@Ia22acloedd, squahﬁﬁ pageinpared

L

(opewdfwiodda)rﬂha’rrLPGmu@u( bindsthOpI2A &1 axondshigatiogrdependant mpnner, whereas
I

nopl B poRESlen B B e ERE L el R Pl Both

10 the affinity-inproved CD25-specific nmutein F92.8

Fl%/|1 112stows a aé}gghtuﬁ? reg%&tﬁﬁﬁcdffthg AR Broah E%mpﬁé qp; fn' \QlﬁEH binding

tal ni ng 1 ne expressin uman

Y dredhPrinessin S%ﬁ hHH? H@“‘émth e grecsifed et hq}%é as well as
theeh(r%lﬁt%& taﬁl@mﬁﬁ@@ﬁ f@laﬁh mwﬁo w&'&%eﬁ’@xﬂieﬂ‘ﬂy%ﬂl!ﬁ)\ oisihmag of the

itk e A T N
inteRRE R Me auteB it hibO € (dped Riak &mm&pérﬁsqaﬁes) il WADI3GHFC (open

_bi ndin nmeasur enen the TILPC
g ) s, TV G 88 SUR 2 s e FRTE Tt ieress no
sigRifRaRbindag stablg Sere(ototabls @b hinrgkatet kegatnir el at ed
targets capture mAb, HSA, FCS and captured human |1gG
Fc-fragment were performed by ELISA Binding of the
Fid L2Cstiowk @i graptBQ0 réprdsrtatichodfabe data ifroed ExgmBo343inGilBch binding

g, SO st SO 808 S

unﬁlﬂéc&m‘gmca@tmmﬁb yHS ApNES andszptuostdamenl Igft Fdifragment were performed
tion q
oy SR SBhAL s 10 Al SRS QUL P GALGRon
the BEISAqlatarad g/c)apmse mab)wasebmpaatswith thqmtgralciilczmﬂ th@ mutefnevith capture
ELI SA plate). The TLPC nuteins 599.3 H24, 599.3 Ci13
and
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599.4 F15 bind CD25 in a concentration-dependent
manner, whereas no significant binding signal to the
unrel ated target capture mAb (open synbol s) was
detectable. Control binding curves are only shown for
this unrelated target, but simlar results were
- ~obtai med for the other control 25 targets tested ---

mAb (lpen%ilmlath@wu@t b aAmbbiGzed A Me FISH ptttBﬁTmmﬁutaﬂ 362'c 7C6

pT 4 codes for a fusion protein o
bing DS R O AAHI BB ot R Y FERITE S, DR S fp the
um&latﬁddtrﬁd:t&dptﬁt&aﬁAb tdpﬁO@)alhﬁdl’D \%éc‘dafed:hlblg. A Qonifol gmdﬂa% curve is only

TR IR A CF T I NS NIV 7

testeépr oduced together wi th the encoded am no acid
sequence in the sequence listing as SEQ ID NGO 25. The
segnent begins with the Xbal restriction site and
Figent® showdh a lehelatic| drhwing sof itit inmmsdliae. ttélﬂ’ﬂ&cmtvedftor CD25-

pc]ﬁLTE Eéog—’l&o’%gbéii%ﬁ EJHesS fof ﬁg%o%l Lt Cﬁ%l\g? ?eglt.len% éf 61 8]8%? a%cording

Vec e’ se
to WEBE AGCEESSION BYMeQﬂOﬂW {dd5F600a i refratre rsbgrpmtbqu ¢zt nupieic acid

seq?%tcé%f a%%l%lts %eﬁ%d&éega?é&f: %%&P&P%ﬁ@'amd Va%uelﬁe in the

resen atron o
Seqb‘rm:d iistne 2nBEQ P Bive b0 Jho pegnivat bpg:pomb i O cestmictiouedite agdsends

with k5B, frbgtgé’cgbg'sﬁg 8 vé&& @feﬂtel§s &dié'ﬁa%e&{\?ﬁ e Id cal with those of

prescr Fc as well as the unrelate
thevagterac DRESIZe @n)ﬂBPSeﬁ}rred by ELISA. Binding of the

TLPC nutein 5100.1 108 to hCD33-Fc (closed circles;

cl osed triangl es conmpared w th the i nteraction

Figaf4 howethe ealee,seﬁgleprceltseépweaeﬁutﬂﬁt GhR4T wik flaqigsceip peled TLPC
mutBi $6777 86080 Bl Zdstetied Hith ummtacw cwsgﬁnmts 1Zeo(+)

nner., mhere i cant d
(R e oot S vt 12863 SBLRyhErels) were
inc@atqaviithahe CRIF-PEEfiE Alieli B 6057 Qohsbelta trnith ﬂﬁdﬁ&cﬁ)ﬂ&tﬂﬁle@mﬁﬁlm ratio

(ot Gaiess Rtosiaite 1 gt e oY BT PlileRbop i Spedinie iy Ll piets

his@grants ladth seliddined) dd paraliaebese telliss veencintibg@ll witkethe recombinant wild

typggt‘fl}? g%gdet%gb)ﬁ%%?b?g# Whin %a:iérég 'af@ ﬁlﬁ%ﬁt E’ano ca’t panels;
hismgxamsmbqucrelﬁas)torEHCbtabtlttbtgﬁm(rtghhpmwls,ﬁustdzreg@wn(ncbpécm lines),
borfilaf Ebi3: AAH SAEBD GRARANhidPIH £E4 nd BE DB GIIHERRD show

concentrati on-de nner
signifieanteigining otheMHPicelbiine esprstinggupy@BESWhikane sipaifisent atpining of
thetrgockltﬁns %c%ed%ﬁ@ .88 gk 56%{“96?% coﬁir&s w%& RO (Band IgG% ahow no

graphi cal representation dat a frontExanp e
mgmﬁcﬁhbewnaﬁﬂﬂﬁwyﬂhﬁ@é&%@%nents of the nonomeric as
mell as dineric fraction of the TLPC nutein 8101 2 008

the prescribed target hCD33-Fc as well_ as
Flgu AP &%MG@%@@@W@@H@W@@%% Fesies frafnsion H‘@PT‘W the

od%t«tl -al ﬁ lbd) @ midifleB €ear hﬁ@alﬁﬂ—lic%rﬂm@ 1Oig21 ARES the-tag® IT and an

osed c rcles;, closed
albelawdatdétg q(}ai“taﬁl (s of piptein LoD SO prlS ﬁ%ﬂﬂ@?Sﬁm% EFPON s Lett.
374, Qmamzl) I AP Sop &RBM hasHea G ettty it D e R ® 1T and the C-

oS R SOVl B e S S RO

ABS @hdrf drddyingod fishi-sugresdog Babdi uaine Adelceamt adyrent of thdeucleic acid

seqltjtgnrcglo?tp%EPé&risgt%%r%auced together with the encoded amino acid sequence in the

sequence listing as SEQ ID NO: 22. The segment begins with an Xbal resiriction site and ends
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25 Fig. 25 shows a sensorgram of bindi ng neasurenents
fromexanple 31 in which the binding signal neasured
in RU (= response units) is plotted against the tine.
During injection the TLPC nutein S 100.1108
associ ates wth the prescribed target hCD33-Fc. After
i'nj-ecti on-the surface is washed with running buffer---
wittid iRt Qies'ﬁ%%@&%?enfﬂn%r&ltsid‘é thisfegich are 1dentlca1 with those
socl ation rate and |ss%(szl atlon%frva{%b\% n'}]élf I(eké)
of thpweckor PRASK7Srtke epmuaispycleqidiieay et SKhoifed 7, the German
patéﬁgEMQEﬁangﬂ.M BPsdgi 4. 26 shows a sensorgram of binding
neasurenents from exanple 31 in which the binding

signal nmeasured in RU (= response units) is plotted
FlgaQ@sH&\I/s hfg@aphlcﬁlﬁepl&ﬂhtaﬂm of jrecdatz0from HExamiplRC2 1, iutwiiah iBnding
01.

2 A20Q associ ates, w,t t
memmpéwt &q:%qm}nﬁ?%feztc 18rh0f:'1jlidg’cg{hl.§?xg§b£)$gﬂ é%l% and ﬁle arescnbed
targth CD25 BOREING: thiriri@itedtatkets hqatummm HSAs BOS ke @ptufeddwman IgG

ts t t
N
FoBk ME vk llialtlbsmﬂ cisad)ttE@D25-Be ((mmobiliged ca ThedHdtvs p]ate via a capture mADb)

wes oA e aeiag o af R ERR G, ém%@g@a@é@g o dorkel (also
mxb;lﬁlintiﬂe)d dnsthepEDEﬂe;data)g’ﬁhmonqmmc thiaption qﬁILPﬁ!g:mptﬁP 028 12 E15

PC 5
AP e, g s
unrslatetlaangeti captuwars e (opan s¥miroliwisrrigtepigblect canttpl PHEIngFER s only
shod Iofop ﬁh Slatbd BFBet, bit &ﬁfl&qtesulté‘\ﬁéfé%b%‘idcﬂ For tBE Bthaibntrol targets

I'ssoclation rate constants (k kff) were
tes@dt er mi ned using the BIAevaIuatlon softmare 3.1. 10
Exanpl es Exanple 1: CGeneration of a I|brary with 10

billion i ndependent TLP

tei nl e
g} SANe 6, STENADFPERRNATOR L (81 fth{OHOREEIRS bt Biich binding
me\éﬁﬁénéh%se\duh fne rdm@éiﬂffﬁhﬁdbnaﬁ‘lTLg’esmﬁtbh&?MJS M Ba 6 aok thetp1escr1bed
. su ra 15 A random |1 brar T
g A Vo iR RS E b SPe bbb EG S 2l deBtuft i man rea e
frab@Eflwete eﬁ%hm&» BLIBA. Bﬁld&(glodthpdxmam favtiomef T PChumitein ng 8M1.2

Elgl-s(}:lgﬁeg s ﬁy?? Fbkgu@q%gﬁg&j Ccor Sﬁ latpgia Qg%turg %Ab) was

colfpited aaﬁttmmm degsreofithe footeimedlith r:apalre mbdnnendfmm @s fontrgl (also

e P S B s Mt
CI35Qnl DCN@BH@]OH\HGP%MDI g;aenbrathrmcml@lflwélbﬁgpgvﬁquql to the

unfe%xt%%rgﬁt captu%g%RP B% Q%bcﬁf g@ﬁe?ec a%EQAl c@nt’?@ bindlire WhrveHQonly

showes frzahis waklpled tastctivt gieniler wﬂtsmé%q Q'Dé%iﬂ%icfeb%haPH’Gf ggirphargets
ts:f vent| onal phosphoram dite nmethod. In addition, the
%Faction nixture contained 10 | 10 X Taq buffer (100
mM Tris/HCI pH 9.0, 500 mMKCI, 15 mM Mgd 2, 1% v/v

‘ 2 i Reticl C¥edtor2 8D 154-
Flg&go&gﬁ?‘P?%A it dxg%lngl\gﬂa i )fnaﬂﬂﬁ)alﬁﬂi/'tﬁ’aﬁ? eoti

rbrln to volu w th wat
pcmﬂww Thie vegier qoge qr L PPOTRRES)C F@“ﬁ%?&e‘g W“%PIS‘*
acEtGin g%‘o ﬁcf:BIlA@tmm@N’clatc 994050 Jgi ADI02BE1 A rdd¥@ntaegineht & the nucleic
m nu Cwere carri cler

th
acig spg]ueacq@ gtx@@ ¢ 564(“\?[5?)‘8%8 pgetﬁqr &Il'llﬂ 6%éeaco§reggm%o acid sequence in

thé %‘E{HQ@E 1194 EQSE(?ID NONUL Bhe sagmﬁﬁ Gegdimrwithi arfﬂzbl extigitmisijeand ends
desir eg

Wﬁh @5 ép@&rpgytécng@ élf.eog C‘%tg Ioro gpgea{t)sr caxgshcfé t}\('i)\lkse {'BELO]IIS 2 l 19%@?%1 QXth those of
th&Yat@SRDNBB I o (W p(INGtddes). Jet sor b DNA
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30 extraction kit (Genoned). For the subsequent
anplification step a 2000 | m xture was prepared,
wherei n approxi mately 1000 frol of both of these
respective fragnments were used as tenplates, in the
presence of . 1000 pnol of each of the assenbly priners

"TSEQID NGO 7, SEQID NO 8 and 20 pnol of the-37---——_ ~
FiFeDh shbwiile REinfRbr OBQ cél@ ek{ﬁ)cssglg hﬁlﬂﬁr&bﬁ§?@ﬂfﬁ’hn¥oé§&% ilfebdled TLPC

had %‘92 thz roup at their ends | owm n
e REn r@@muwaafeftecafw tis expregiasa e CD25-
mmxlz&pﬁmﬁmww antﬂ@ro Rkdign \Q@@P@Dlﬁ-pcDNAB 1Ze0t+)
n g OxTatgufer 40 | M X
(‘ﬁfﬁg Ei?#g“ (pes ingybates with Hg a&‘m#aqmmmecb%h?%wee emutem
F4%8 ML, E1Bnamaolth&waxemhﬂt a%f&id&ﬁ’cﬂﬁdaﬁcp% ﬂi’hélt@gngt@ﬁams with
e m Xture

5 e B B SR 8000 e M S 1

panalleh) tB@e eyitlinss wére Incobamd! witld theYééomblnatit Ml Qyp%t TIG® encoded by

t.es.,a 72C, fol d. b bse . .
TR Dot ol Bl Fpetacd BHARRAE Mnama s roer
Inps&mﬁ’f%labelsd Tpgrit(hight Ranélsiiiftogriive vith Broken llﬁleb) btk ed amhirols. Both

ol BRI 8y B BRI o
significant Sa:ammwftthﬂ GHe csld e expressiog henan/R2 BghiKino Ei2nidioem sthining of
th@@ﬁ@"c@il Hﬁ’e Jx xgkég% Huﬂ‘éﬁ EP§5d Ra%s Ohe c&ﬁr%ls@ﬁf&‘fyp% GLBEGhd 1%8?' show

hen purit arative agarose
n%ﬂle@ﬂlqaetphimeeﬁ@o&@ew insitgsiedd above, resultl ng in a
doubl e stranded DNA-fragnment of 303 nucleotides in
ot .or . inconpl et ested were

Fig.e%’gsléoa«svz} graSﬁtgequelgeseBtlatb% of tlhaéigta g, Hx p15926 in which binding
m&dstiembay with nmmmmﬂltelﬂéssqsarmgpses Ce3 heests 4B ekpeetively, and

BRG] Bise S 11e Bt R P cpae Rt ALY, FCS and captured

huorondg Fc—&hgmentmfere];@rfn@dwbymm \Eisdisglof the ®EPC nEsnsvB90/3 H24

(cl#ge)% edg’tl\?\jl,-g‘%&%gﬁﬁglos?ﬁg?ﬁ@ a}u:'l %ﬁiﬁ? l\ggcr:lgsed‘inan%c%%%eﬁ &S y Q 8D25—
Folmhelffized Oﬂ the ELSSAwlata vies camlramﬁbbwm doepped wituthe mteT:twon of the
redpRét AT tule‘ﬁhfos( e ﬁclﬁ énesgﬁﬁgarﬂtopréaMa Jesép%%%vcly) as

t he Epp en ess
cos'mcpiéﬁlmmbﬂ@@ﬁ patbaiBhEA hleteb The T1.BQ stsaa@mﬁt S9u3C13 and

s9"9%01@r5951§:ﬂci)95 if %&J&e:mu&edé naéﬂemamek (W]%ep&s kb gfg{nif%ht binding

r—b—

reacti on cto TLPC7
signgkto ﬁcwmla&dxpgegamgeﬁb Kf@&n ) aﬁﬁdieteﬁfeblr» &fogiee! bighling curves
m@&w BRwWnViBr thRSitdldidddab iRt Br £e3SR vehPIht NRS fBM!inh Bih@ndcontrol ,

reparative agarosé gel electrophoresis.
m%ﬂﬁgﬁ ®n reaction, 5.99 g (30 pnol) of the PCR
fragnent and 77.3 jig (30 pnol) of the vector
in the presence of 833 W

f b,
Figy 71000t 2 SEHCBAIS IS o IPPGREah veqor KILEG4(P 1] 8L hgodss for 2
fuﬁ&B@rolten( EchHM)r}[pA SighiTlseqiehcs, 8 T']fl&tdd%d\/ﬁgl(i"])loﬂw lﬁb-ﬁ_fﬁeh tear

PP BRI TR MR B O et B e g ) TS iayh gobment of
tha?ﬁ)l&la@é acyda mjueﬁcRNﬁp'Q."ﬂ.PIng:/s Atpradukett jogdthdrnwitiP@e eReab® )nino acid

se(iuﬁg%eﬁg he 8egugm¥§é§$n\g & ?Pg& m@ stf g‘ d 33, an?lllsa?/gms wﬂﬁge J( bal restriction

site emtendd wigethe Hmd(IBﬁstmtmuBms ’Ihé:&@tﬁf)elermntslbﬁbsxde fHsregion are identical
5B 8 St SRR P B AR B e o
patnf milication DE44el D8R ADel | et appear ed gI ossy and

uncol ored. Finally, the
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DNA was di ssolved to a final concentration of 200 g/ n
in a total volume of 416.5 111 water. 35 38 The
preparation of electroconpetent E. coli XL1-Bl ue
(Bullock et al., supra) was carried out according to
the nmet hods described by Tung and Chow (Trends Genet .

- 11 (1995),--128-129) and by Hengen (Trends Bi ochent-

FigCa2. shdbk ﬁ@@mcﬂ Pepfldntatibh diBndresls lﬂm'rv\ﬁﬁar@tﬂ& 86! BOwhith Bfhding
f

|
gty e T Pty S e P e 00 08 wit e

13’361%65 tags hCDe3HFa ke delDis tﬁéﬁhrﬂﬂﬁdl angt RO021 Re8 p&fformed by ELISA.

B et 8 o S PR Jole o v

comphs@ﬂiﬂlem Inyeraeion with bQBLR bpen ciBlesybprntimgt). PH GOPQ musiithinds

el | re washed twice with 500.m jce-cold
nCPRAL = SRR ey et A SRt biging et ere
deieciable rl the @aYdlateed thirgem ( 10% wW/ v gl ycerol, 0.125% w' v
yeast extract, 0.25% w v tryptone). The cells were
then aliquoted (200 |), shock-frozen in liquid
Figi 3r shgws aogrephiaab rexesert@ioatof tB0a Tioen Nkanme PO mewhich binding

me%ﬁ’&érﬁ{h‘ltjs(cﬁ'u{%ﬁﬁ%)c §ml§§fj% Rg &Rglhgﬁ&%ér%gdm%elgaéﬁnfﬁ b Bwell as

same’ ven ectro epar at
thesinesdatedspugetabCOA2 andihfgGl wansperforreeddaBLISA Rindingef tfnﬁdﬂrﬂc mutein

S 16?%&6 & hrs3- rfplb%\(i:cﬁ'% @Wﬁs &ﬁ’r}ﬂafe?%@tﬂ%q{ﬁefaﬁh ofthe muteém with

tenperature of ution
higl (opempisclen redihGPEh (opew tpsingled). ThreTERE |musiein bings hgR33-Fe in a
cohdertRidh REpeh8nt taffted WireAfnd GhificARChiddi RS RlsREe &e@ectabi%@o the
pre-chilled cuvette. El ectroporatl on was performed (5
“mf?éﬁted]@g'ffs kV/cm) and the suspension was inmediately
d| luted in 2 mM SOC nedium followed by incubation for
m nutes at 37C and 140 rpm After
Fif 2 00 e R e ESRir o e 2 (et Ot 2P g ginding

meﬁédi%mengd’di’ tHe lrﬂdnbmclﬁcQaSWEll éﬂ’ﬂihler?cﬁfgdghdﬂ dithe rrm,Pe nufdRsSID1 2008 with
e a tot
theBgeirond O3 HoHs IR AoV Bl e St Sihcks ABRES 4R R0 ere

peffbraet b RLISA. |B1mdmgm¢§the TheC hmwirssmlrﬁa@ms;to hEy38-Heclbded reiicles;
used fo [ epar of. i | . )

el ) ot SRR PSR o 08100 G0 congs g

diatemds)iabé HCDRA2 opanpirdes7 opn sgesesRThe d3HC wateindrindpdCD33-Fe in a

o3BT 5o Sy SR G 08 Mo

unfisfptddl thigéton |ndependent TLPC nuteins A second random
library of TLPC with high conplexity was pr epar ed by
concerted nutagen of sel ected am no
Figy 32ishFWiis sensprgTR ¥ 3&5@%@&%@@“&6&“ ﬁ@mpéﬁﬁ BpVhich Qg pinding
sigh8l ridakur&d g Rm&SSSpEi@e tuhies) RldiedbgalrisHE finé. MuBing thijstgon the TLPC

i 5 e S SEST SR S ie LRREL R AL ECT L B

wdsl&rdgx/th maﬁmgbuﬁﬁ anashel mummcﬂussecdatésyfmmﬁe narpein Asbeidtibn rate and
ei ther two or 0 I.ds Sy

aordEn e Saenss Bt e o By g iR B BRI s gt
di fferent ol i godeoxynucl eoti des (SEQ ID NO 27 and SEQ

Fig\%%w.«?ﬁaenéoqgrmmf%ﬂ.@n@%e%raﬁen%slremﬁ E%ﬂﬁ@ﬁﬁm“vﬂ%ﬂ B Rnding

conpri Si r_? six or twelve additional random
signloreaniredie R rrespheseiupié isplagiad egainstdbe Bme.Rywng iitctien the TLPC

m@&h 99017 MPdsdRlatds %tﬁ%kﬁl‘ésd:rﬁﬁd 18R P AR PRA AR GnfediRn thﬁe@tkiface is

amno acid i nsertion, the NNterm nal and Cterm nal
anchor positions were fixed by the
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35 am no acid substitutions V24W D25S and MB1N, N32S
encoded by the oligonucleotide SEQID 39 NO 28. The
PCR reactions were performed in the same way as
described in Exanple 1 except chat in a first
anplification step (PCR No. 1), pTLPCl12 pl asm d- DNA

| ~(Firg- 7,7 SEQ 1D NO 23) was enployed as a-tenplate- —

wa%rgg%lme{unm§ Buf%eh%n@ ke ReitSin %%Q:dl@eswm 26 tapd. BRQih@dnNate and

e unextended | oop
RIS SN (i ol W SRS B 1e PIEe e softhare 3.1
acids, or SEQID NGO 28 and SEQID NO 29 for the

.extension b 0 .aci ds, o
P A AP ir e SRR it Raurei fr B fulith g8 pinding
siga#laneddedia BES (patspense nnitspis plottodagatnsicthetpms. g@mng éragetion thi a‘LPC

R
waslddneitltacinoisy buffer xad @ﬁeanutbmo:}mSMt@(ﬁr@ndtédggg éﬁqo%tlon rate and

msg?ﬁi%gaﬁ uelg%%eo?l%tgrg e@ﬁ%&%&ﬁb&ﬂ&ﬁ%&%ﬂﬁl&@ %{éﬁ%ﬁﬁgluauon iogtWam 3.1

were enployed in order to anplify PCR-fragnent B. The

desired anplification products were isolated by

preparative agarose gel electrophoresis from GIQ
Ez@g_m?ﬁgse (Roth) using the Wzard SV Gel and PCR

G ean-Up System (Pronega). For assenbly of the PCR
ments A and B_|nastﬂb ) anpl i O SLEP

Uﬁlﬁésts Btha@%e 1ﬁﬁ&f@@sta&1dh€d ﬁccﬁﬁﬂﬂfn&g@eﬁ&ﬁ&hdds meletume for example as

wher el n. appr ox 500 fnol of both of these
depesibprbinSagrarork b”rr‘rrgﬁ"% Mere used as tenplates, in the

presence of 500 pnol of each of the assenbly primers

A oy LR Bt Qe iy sl on Bt ilsgepes o

tolaU17 skieerdd atfinG aeid p:mnow zear the BVer@ahusandinpigRoeptidslaonsBC, DE, and

ste P erfor
RIS PR e A A k42
valuied @160 atindothfofithm ﬁmramphﬁcra@pn giens (RERANa: et 2ad B, whiereinl 0 ng
p”lﬁ.?’@ét%ﬁ gmf’dt ﬁillf&gﬁ‘g%ﬁab - Ef Wislgh o?eé Ji}.%rhﬁl% fdg&ﬁéﬁﬁ'& 50 pmol

ranu urer tand t descri

ofalydnpair of mindrs (SEQ DN G §E§€P§¥Qié&f§ﬁ@ IONQig ﬁ‘%ﬁ‘ﬁgg gp NO: 6,

rergP%? tivesls) %@%e@%nﬂ%ﬁ?%ﬁdgﬁﬁ% th fhe%érﬁz@ntlomﬁhéﬂpﬁtﬂﬁfﬁfdk@method In

[i
adﬁltionﬁhbtﬁﬂﬁloﬂag§3€9§l‘3ﬁ@m§4 Faggd Q\?ﬂ'ﬁ ‘%sfa@g@mgg f-@&&gﬁ P> 500
%@F 16 wq\@c@%% desslibbrd ooyhnammmbsrplmfono mM dATP, dCTP,
sequent |Tgation of the TLP%‘ wé from a ﬁ‘é%%z\ome 2)
AT ATF P g fiesbeingias 3P Omsad aie S L g PEeY g
erE a&cﬁ:@ a%ﬁﬁ% 6}&3:1639 l&*—Pﬁ?ﬁte(aEQQ’C 7 nififte Al63%T araeids ininukes arﬂ‘ﬁ"@ were
For e i gat.io

Cﬁ@ﬁedef&‘élﬂ P@R’?‘F&‘éﬁe‘i‘ffh 3 ?fteg dg( E;%d%rpn%lﬁggd@ & ve e}non for 5
mirru?e@rﬁerspc’mreﬁdan lemb@t@d Thé dedhed ptn@.ﬁﬁmen qfrodlws Wit $SDIated by
Units of T4 Pro a .
PIRBROBE SR BICHFTOTPEH S CRC Ao (5o Joink e fifsoft D
eldthdtich KIEGAIdthedR0  sg/ m BSA) for 38 h at 16C. The DNA
in the [igation m xture was then precipitated by

adding 210 pi yeast tRNA (10 nmg/m solution in H2O
FéRasfue)quenS 4aptificaforMtapraadil phmieee weeprepanedl, wherein approximately

1000 fmol of both of these respective fragments were used as templates, in the presence of 1000
pmol of each of the assembly primers SEQ ID NO: 7, SEQ ID NO: 8 and 20 pmol of the
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33.6 nl ethanol. Further processing was perforned
according to Exanple 1 and finally, the DNA was

di ssolved to a final concentration of 200 pg/m in a
total volune of 420 Al water. The preparation and
transformation of el ectroconpetent E. coli XLI-Blue

-(Bul tock et al., supra) 5 was carried out according ~

M Rkl Aidées hd 85icld i o #tiefrd5end
m%%}iﬁ%ggﬁh%é% lﬁzﬁﬁgpb’et r ansf gtr%an 1}% e1 ob gg?dgega - :[
allowine jo ReificagoLpie ERoP R AP R TR aes o F BpiRtigcoste

paidffaBn enE BeddEAddiERELS, 200 RI EPATAY lb@melp#o phmrtvﬂs (10 mM dATP,
accord mg{gﬁo t he descr i p ion i

A DB TR 19 GSr0hA PR areres igh D Poried) R iy weleadded o
brid P Bei iRfule0 ttié@nQBJolxﬁxa’e?o% 200£Du1EXﬁH’l’ﬂix&n3wthagedmda 100 1 aliquots

andBER W38 PEYOPERG 2T AL A WO g bl P 3 mimtes o
7200 FbiRFvei0F a SdbeyQdrit nﬁummﬂoPQmmt? m_“ﬁ()%é Zhe P@g)](pzo ttulgt vras)punf]ed
ary obtained in anpl e
us%%@ﬁgﬁgrﬁmﬁbﬁ%\%‘ %i’fﬂgqﬁhaéem ds were centri ?Eged
(21460 x g, 4C, 20 m n) and resuspended im1 nml PBS
mVl KH2POA, HP 3 .
Fof GAPE RPRGLA S PR By et iR o TEElhhs i puclic actd
fol®Wedfrsisont with thk Imsmcnox( BSADE B{:;Kh@hqmabacg%imgm%ﬁ insgyuctions of
thW?wlf%cﬁuger%id &k %&;@?ﬁéﬁa tive E%l ogé gdl Qleétﬂaﬁhdr&%hg Adskb@hkd above,

pro 3 fromthe library
resndsirg i mdmbh:tsemdﬁﬁDbTévﬂrﬁrS@eﬁb?f B3 aucknotfles insigr B -fragments not or

m(gc)?gmg &%1 rcﬁges}@ﬁ {s{é\’le ZIeH UBS viOtheirl §-tibtHU RS g GRéptavidin-coated

agem ds representing nmulti-reactive or
papAngigndtigddadsiMeEk)l i n  nut ei n. Reconbi nant human

vascul ar endot helial growh factor (165 am noacids,
r huVEGF165) 20 produced i

r} insect cel %\ﬁ’?ﬁfR&D tt.ems[)n. les i
Thyenbore 04 othe EMBMEBRY L # (I GSU5PAIPISE Of g pagmagretc paticles in
ORGSR R0 Qﬁ/ml@ﬁer@w&h@cﬂt’hi’ée tinddE Wwith 100 gL biffer. e faktisles were

thﬁ%ﬁ%&f hagem, %&Qb %?lé)? ge% an d bl 1{6{5 #F‘ch\g@%fér%m 15 minutes
at@@eim mﬂh@gqampdﬁmmre&c pmatmrmmmc@a@t e wall, of tig Eppendorf

agﬁ}_ﬁpf am% gﬁcgtlbe %@aﬁ?zt%fm: c\zég W # th«{ [g{nﬁrég F])jﬁﬁgl;&ﬁﬁent was

rc@cﬁ)@l‘bd@d»rlfhﬂtmuienmﬂtelf@jrwmgl[galswmgaqtmnvm th an appropriate
amount of 0.5 M 25 Tris. Beginning with the second
enrichment cycle, only half of the conbined phagem d

TisabNAobths veora sTLIREHFig #) wesagerihBsarss Aeserbed; agwe apg fhéllargcr of

l T resis.
B LI A i raTT e a
Fhbglgatiosrension, TR ke (GMampl) of e fCRiffaementnd 773 1g(3Gpmol) of the

' | i 6T TWEDICA IThase
v%? Er%%n&t Lv}!'tte llr&ﬂtiat% in fnB remgggf‘r?ggil\?\ﬁgs'a E‘g%t ; 122 (Prorr:ga)
oGl o G0N (ORI e | Gl o 10 TG, Sy AT?
Slgg%éhﬁm @%h /! lﬁt@sﬂ*@'ﬁkﬁ% thB ¢1§Qﬁin&ﬁlxﬁ1\z‘£ﬁ/amth§ﬂﬂbreaiﬁmated by
fge next day, the col ﬁspr §§ h}pf ot
adsling P08 ol vorsd RIS (Wimasgiiiksolion 838 gl § Vagronium acetate,
.(ngus;@i ﬁ%hdaﬂtg: ﬁédﬂaﬂ&&; ISEIE’& mmﬁ gjglb@e@ﬂjf:ﬂehﬁifmtwmgomtes 16000
saga)-Ave pﬁﬁg%ﬁ%ﬁb@\@t fqt@a&oﬂ%% Lv, gﬂ' gen 11 u%ecl (10 minutes,
1@{?@' M*d)gar]tmﬁ- dried 8RARIDIOA pellet amztlmﬂ |gms3mmagmmldsd fHimatly, the
e Tespective previous enri cycle
Dé‘k’e%‘it qIﬁHIVF(hlgta gxﬁ] %P“%PBHﬁﬂonff 9&%&%1% I3l %gl&rne &nﬁé SAH water.
utilized beginning with the -second enri chnment cycl e.

Exanple 4: ldentification of VEG- binding TLPC mutei ns
by use of a high-throughput
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5 ELI SA screeni ng nethod For the anal ytical production

of the TLPC nuteins equipped with a Gtermnal T7

detection tag (Novagen) followedby a Strep-tag(r) 11

affinity tag and their characterization by

hi gh-t hroughput ELI SA screening, the vector pTLPC8
-f(Hg 8,7 SEQ I D NO 24) was constructed. The gene

@?&%ﬁ%{? o QBkRLMH Rt B0k RG- mat}ﬁuﬂiodk el egRa) e chnied out

St X eavage sites was subcl on 319 @Eaxﬁc{ﬁ ond
accqinp@rthe mpgodsslescabed Yy uRgrndGho &?ﬁ%ﬁ@é g

byﬁéf‘f'l Wﬁ@erﬂd@ﬁzd@h&? lﬂ‘bzdﬂ%@m 76§ al I&Ifﬁﬂedmmma& h@ummb n eptical

E. I I
de‘nﬁ;h’a’@ ép,@ R o(f: E)alﬁﬁﬂ %g?ﬂ%&% %xgrlr ?fte ae%atégmg g{l.gg%lpf OY)eflm I‘E(.‘:ull'hle and

was Lﬁﬁiﬁa?t%gﬁtqf@b t;%ﬂatﬁEGq’CEm ads Eﬂ@xmdybﬁldé’k asfrer ckadting zplr@paoo%pﬁ) f, the
Ki nor ne

th the jrestri. g
cultgfeavEoned foF S0 Bingisyoq Chee i Eatenty Pridess S‘S&fﬁ 4000
andRE. P deflh @drebyasipdenize atith\500 ad arcasil HEb wiv clyceml and finally re-

suspandedin SR of £5 bl YA S Bly f%&té(?EZSG/T\!vP sV Bekact, 0.25%

wiviFRENEN The ce(18BET thop3liquatsd (200 it @dck—fxozenem Jirpuiebnitpgpn apckitored
é\&%llgatlon each 50 fnol of the two DNA-fragnents

at e mxed with 3 Wiss Units T4 20 DNA |igase
(Pronega) in a total volune of 20 Al (30 mM Tri s/ HC

Th cb%gl{lfeé P]ysgngn} (%%)%1%18 %iegm&]"ﬁcﬁor{MtﬁB%ttes ek tﬁé"ﬁﬂl& bb’ndm

col i (E. coli
(eleEEbde sepdrativin 2vamd) ﬂOD@@Ctl‘pP@ atéqsi AB sieps WRee cargtht AR tqmppﬁture

| 2
em%ggf Slfe- Hye Lk\)ga rrtt?tr éc}o &é%ﬁhﬂaéro? 2@@(§ ga%ﬁ Hgﬂ gﬂhf gtBIék S0 utzou( :g)
wat Bixedwitig 80 nbefahecsll puspensiongpcubyt gﬁ) igYe g H~'§1 B é’fa‘“fene to
theﬁm?é Eh.\ﬁé?f Q04ESERAEALMAGSh WslRffolnita (§ HBNE Dk VYein) el the suspension

the respective TL

wat neeey Al v A BPORBGoT P DBLL P Rtpindles x27°C
picﬂg&l ARLvREH, tﬁ@&dltureai(amlﬂﬁﬂ il 01 1 k MT-heditro m:mﬁ&émwéﬂﬂ) pg/ml

Grelner b S uto ted
ampchk@@ "{‘/@?pé{qsggyn ’H&“gﬁ% f 83@ %ﬁ}%!l 8{%7666@ ligated
DNABRN .6 e PedftisDEmaiakees o‘t(tﬁhﬂdhh & c)leqtmpcahm rdist Thedransformants
i ncupat or, (MVM Medcent.er
we(erﬁq)'t er-pﬁeéi tgﬁprﬁmgm Pléag Fgcgn %%&%&er%ii}gﬁﬂi’é )hutems as
fusYHp%’EBink £ desuribell ibBkdnapie ’9& thﬂ(IT imbmaésn TVAROLBA] Oﬁ%ﬁ]ﬁyle of
ing head (Genetix) and grown for
thfgé%ﬂ?w?mﬁ‘gf‘@@%bg EBO%rH fol | owed by an incubation
for 3 hat 22C and 60%rH, both at 700 rpm until the
Y W tﬁllﬁ billih mﬁ nﬁ&ﬁ ’FﬁMJ mubdiit! €s

. S q : |
A ﬁa@%d\témogi I;bmr of THP@ VGMWNPIEX“WWSRE%WS lbﬁ S?Ptcer‘f%lﬂ@tagenem
of ZsﬁlteNecT an'unor gﬁn? Bgﬁ'r%l@gn the %11? p%ﬁnd@eiobpsphﬁt €D, Br ad duellgas GH

rotetra
encmhnamade ot ARG L
mu%}{f%l% stb s |{11F Q’)OEQSJH ABk Eéh@th@aﬁatﬂfnﬂa)s int@dlidaé by insertion of
act er Ureg

and i ncubat]on ove

enmamomnfmr aEtn0o 8 IS sy VB R SHoRY a&f‘gﬁcﬁ}g‘?%smgﬁtzﬁ?@eq but
n&%%lw&\l@f ﬁ@él%fd&k&r&cl@@ttd%?@swﬂf’ NGCL7, ardl SO BDTG: 28) for

SOZYNE) was d to each.we
pcpgsmten sy GGRE 8091 PCR B St CTOUE) AT
mle Eotldcg Pt e & Rn Efit?fg%\p@ﬁt drhifio imd?.cﬂinl’c’og:let mtstabﬂuet joop4Bibparing the

e subsequent ex i
fousckmine B9 PFEIOL B NeRERL A" b PR e Al Febi gt Here il by he
arfiQh b SibRstudYo/edw, B aa0 M3QNQB32%WI¢MEW¢]0@H[(C‘QOW SEQID

concentration 2% w v BSA) for |
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h at 22C and 700 rpmat 60%rH 10 For the detection
of binding, the crude cell extracts containing the
TLPC nmuteins were tested for their reactivity with
the prescribed target protein rhuVEGF165 and the
unrel ated control protein human serum al bum ne (HSA,

"~ Si-gma) , -+espectively, in ELISA experinents:— Therefore,-

N@Bifﬂ ShePCR Bdagidhs Wettbifarmet ﬂﬁh&dﬂf&Avqyl aatlesrif«@ie Eranple 1 except

g R Re A DR RN P ARl B, S NO: 29

wasienfpBSedbs 4 Il&ﬁlphﬂ:‘l’tbgﬂﬂ‘lel wrth)tlmpnmts SEQJ;D NOOg# ardd SEQ PBNO: 29 to

Pl ﬁ¥ gg H\fll\/g anSV\%%OB 2B, %7@%%}%}&(#/9% 1‘%%) grr ths\gxtensmn by 2

artfihg hciden ondRQ MR NEY 2&@1@%1&1\@ @R Edrdhe @cmﬁ»@@ ¥ 4 pmino acids. This
P%&eﬁ&%a)ubanfa?lg!rhﬂgatﬁn of Iﬁﬂ\ ﬁ d@'h o SQ:loHﬁﬁwggf 3 ﬂ42°£ndt3ﬁ§bas:a pairs in

ast washi ng
mmt\elpch d@amnds,saieaﬂ}mhmwhqig steyictuead goweras g ipdealip wigh either 17 (for loop

é&g&gécgag\dwoﬁw&%d %21/ o RO Y 2 FhAGoAB wtéﬁd&ﬁﬁﬂ amino

roomte rature. t erwar ds

aommmatga corlops SHRER No @ the mnwoaﬁéﬁ&@d‘l%gw SO NO: 31
wgrg @Ehﬁ?ecf QTR t P A8 PER kit B- e MB4fred AgplafaidahRoducts were

I ze rotelns the wells wer i ncu
1sq1@te¢1 byprepaietive égaros(s)s?lregeil%h%ﬁ*ﬁ HpmnErQ éﬁ“fsﬁ{gafﬁg‘ﬁ“&tg%‘%zm

s?%zpﬁ{dqidﬁéleam?%%aﬁgrbmaa)pl ates were washed again
ive tines and an anti -T7 nonocl ona

anti body- HRP- conj ugate 25 (Anmersham, diluted 1:5000
FérrhssPErﬁR/ &. tﬁla’SPm &tagmaitm a1 B%h ktvéubsét{mntfaﬂtphﬂcemorrsﬂeﬁ( (PCR No. 2),

h
B e e e
wh&Hain Ap rlﬂﬂﬁﬁ&t& 500 ¥roltof rgisofalrede fetiecidfe ftagments wereoepdias ternplates, in

HRP- subs nt a uTM e
thg gres@iFe B%{?ﬂ Fop éa?‘lrh ehe ﬁ.SSSB%lE y E‘lgrﬁés l]:ﬂlg@a?}t gg ID NO: 34 and
1@ piinbkof themediaingpaimendEQ B d{ﬂ B3RP hécmﬁl pepdaes wpqetpgwfle@.lsmg the

ST Ch R B P o “ana measur ed

at 430 nm ( 17 5 nm in a GENiosPlus plate reader

For cgom nq)pcurﬁ ?s, hﬁ #‘ﬂ‘l@ Egﬁerﬁ)%g’ﬂtﬂig 'E]in%? 'gﬂﬂt“ﬁh@ ﬁ‘lﬂ?}gg étrl nuclelc acid
fdraurvgped figgragt 'eqtlmth(e Fﬁm%’}e %%J?fgf%gﬁ)d‘chgnﬁ Frtha 13?“&'8“0113 of

%Hu@cm%rggﬁg'tﬁbn( FiRfdd ANEksWRIER abS\e) SRAMAREH YoublditRadeddNA-
o a secon h-t hroughput_ELI SA screeni

fragmets AF@. 3053nd T t,l-cgaou@ﬂg B v RN A Epemen(s apipr mitompletely digested

vJet) %ﬁ&%ﬂ&%h&f 9’[191&1&\& 3g§%ﬁn $etebtanTasi-@tep paeagraEs baailb@erck) as
ove onto agar, and grown overni.ght at
dsmubmh@EXGméei YT/ Anp in round bottom 96 wel | plates

(Nunc) was inoculated with single colonies fromthese

FOOPRRT TG B o ookl PO 1e 4 o TR R e and

ﬁnﬂym tﬁel"DNQ.LkifdhebﬁHcto@ wﬁgmw@@ Dlaatiesribdduin Erampl 1. For the
roducti,on re t
B e A S

fASMER SeFd inatbarb @vihe pemnce dTE4Q Bleds tﬂﬂdﬂ ofbT4 DN A ligase (Promega) in 2

tfr-tﬁ%%f B e of s  THAMEDD, Wb FOPT, TReTe. 50
p@ﬂﬂtm Gore8 i ay 6 °CaThedTNAvitt the Bgation gﬁxtgrey@p thep memtated by adding
UVEGz%ggAp(ﬁg oﬁl% 'ﬁ & (ﬁl ﬂ'lejg 840 1 33 SRARbAIRnScetate, and

er| C coli” (ReliaTech 10.
GhbH 1 g/mM), reconblnant nouse VEGF (r mVEGF164)
produced in insect cells (ReliaTech
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GH, 1 gg/m), HSA 3% wv non-fat skimred mlk
powder and StrepTactin (IBA 10 g/m) as well as a
conj ugate of RNaseA (Fluka, 10 pg/m) and digoxigenin
in PBS. This conjugate was prepared by reacting RNaseA
at a twofold nolar ratio of digoxigenin- 3 O 15
net-hyl - car bonyl - e- am docaproi c
33m&tﬂﬂnﬁymfuhmpr@dd&ﬁigmaap&enasd @wﬁ@g@m 1Jioaﬁrhﬁarany, theDNA

G YA N A RS RS v@%@é@éﬁﬁam o

by means of size exclusion chromatography using a

Hi_Tr Arrer S acc
BRI e TG Bt o3 S legceta, )
waS oarriedvgit imgbiiding to BXunid le By employing hatotal of 8ot igdigated DN A about 0.6

B e A -

furplyey uSfor preparhtéoncad phidgeingls scodeling th Hedeginiptien in Fikxalplo Refithe PCT

ap%lg:gﬁd}l Wb B!lﬂ%r%&?ﬁn{llg 1 B% ﬁ\% BET a 2 é&x@t&bﬁf@ %d?f‘ﬁg% ocked

acter| aI ates o e se el ns
ment i oned above wer e transferred to each of the wells

Exgn iegc‘g’hg gﬁt l%£entartﬂﬂv %g(f ifh drhPrLpe nfn{lpelms%%tir%k PEGE

gEth anti-T7 nonocl onal

FoRiche e PP G @t;@mm@ormk RUREER
0HRP substrate allllrrrgtyaB | UTM as esc'rél 3 ?dgc%vthe m}im obtatned in

Exgraplet #pigyisesh ‘B@Wﬁ_tmiﬁ‘ﬂ?‘é‘rdﬁ ?eﬁéﬁ’@ﬂ@ﬁﬁﬂ (41469 x gn4°C, 20 min) and
xesﬁ:fpblﬁ&ﬁfrﬁ & 511 PRREEEM IQHJP'CQ)IG%M N@{HPG ' P!ﬁhMNaC@GI?W containing

h sr r huVEGE165
50 i eacine, ES cERIARE 4 Aot KOGt SR HBSbrom) and 03%
Tmmm veds esbdaombrsmg turfet. BlictSo thimlutitiomivith ttﬂw«g@ l)otemerB@emlds

hest bi
srof A Bt e VRt ety s ot oyl et 2 tmes or
15 primttesi fostheeedetinl of phapgmids reseenimgaaulanedcsied 6 misfolded lipocalin

th 4
W N AT R .
progiaded Im@@cllﬂpﬂR&IéS)ﬁm) M ¢aateddn 315 pﬁlystywldqﬂ:ﬁeamthta concentration

of %%31@?1{11 %'?tep nc[ﬂgh iof? lof‘%ﬂytﬁ L@%ﬁ%ﬁ%ﬁ@ i Red,al atnﬁ%l qoked wells,

nni ng IS eXxa se uence
adsw_bpdmlyxgmxdé weresiutast mcdlyuféhmrdmuecm}lagmxdfgwcrh Qfeated with 300 pl

0.10M GQERD Ggﬂeg% bgereﬁggwel BN (Z rﬁﬁv 38 rbg/aﬂnmidmte

automat ed t1c Anal ¥rzer system |os
neuiiaigstign efghe rEbofiepeh elution fragtion bh@v@rg it Wéh mmba@ammunt of 0.5M

Tn@ ‘.m k@r\ﬁhﬂ@ltﬁ e sBbfd éﬁﬁ@htﬁ—eﬁ& Eﬁ}c[éa&r% hd SR cgﬁlgfﬁ@@ﬁ'lagtgm&&lutrons

i ed Bi oSy sterrrael Si’x unigue secluences of
C

Wa%,%ﬁg & pareept G FBRlfcalign; éEFBraFaFlb%{fi A riglectiondl rtersvﬁ@e@h@md
inpWd, thB eight WagtSfractibh fditkrGlita pHeSer@SyRedRna®Y sfot Bation T Brief,

ﬁé Otlg%ﬁ ﬁ&ueneof this clone was translated into
setigllugogs b the o MHoR Wemimixqd Y ikiGE: ceB XLA-Rlpgceleiddnubated
for |30 $itih BQI 7°@nAli{udese tmteﬂtﬁélﬁsweréj bt BIQLBUQ‘H@ 3@ plates and

ol oV aightes T o £ Heiaei e BieoRnEr e et e sbinianaspeers of

the PhéderhidddRitiv@Ycfonapderernhined. Thephdgined aapleickOih vak pdrfobmed at 22°C,
bi nding affinity for rhuVEG-165 as described in

Exanpl e 6. Table 1: Sequence characteristics of
Fowffitrther elevaRdoids BERGT ralVEGRS6 Poae Pasied biRGh (0O )employing the

pre?a@gtioﬁ%%%mplified phagemids from the respective previous enrichment cycle with the
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Nurmberi ng (Nunbering according to according to the
W | d-type experinentally used Tipe truncated TInc 8 4
Qudy 95dulle 106 1le Arg 11 7 dn Arg 12 8
Asp Ser 13 9 Val met 43 39 Thr Leu 45 41 GQu Lys
47 43 dy Hs 69 65 Au Gy 70 66 Lys Arg 72 68 Asp

- —Lys- -74-70-Pro Arg 75 71 Ay Lys 90 86 Arg Pro-.92 -
ex@Btidd RacHhIP abtﬁn'.sl o’ 9}91&'G¥1§1d@5vgre u?l?zeg Beglifing Vélh tll-le Blcid ennchment

amno acid substitutlon arose Fromacchdental Rt at

cydut si de the randoni zed positions. Exanple 5:
Production of the TLPC mutein For the preparative
oroductlon of the_nutein 569 4 013 descrlbed in

Exgmple 4: Ide) tf' ationpof VEGE-b L a-hioh-f

ELIEA s& ﬁﬁﬁﬁﬁb&ﬁdvector pTLPC8 (F| g 8 SEQ I D NO 24)
was used for the perl pl asmat

F%F bErs ahsiosiLe [}ngklteé‘iéﬁﬂ%gffdd%‘“] $Ctgriminal 17 detection teg
(N&RREn RillofbEby L3thebidig® IV S¥ibitPa@indli ViRiacteli1ation PR Rroughput
EL{A gc%?emn% 7t %he I\VB‘%}OI @i[ I?&C@Jﬁ)%ogﬁhzlgﬁgol 2@?&%&%;& u%rfé "ﬁw gene
casWnllfe_rcoﬂtamg gthe By Bctﬁfoﬁfbelﬁ‘i&hﬁthlea?do MKﬁdm&g&sdes wad@ulicloned from
col i tr.ai har.bou the expression
the\yg%tf’lbgf%@&%g' ‘Qr?%ot ﬂi“gm Hﬁ‘g was used for the

periplasmatic production via fernenter cultivation in

FO%hig Bzr?%s% éh%rpla%%lqll) Q\Lag %81%\%1 frgl% e%wgﬁlrr% (I)}%E% {.-cigzr c?c%nes gbfained by

infgctio® §ith 2@ phdgBrhids &Bin, E)ﬁerpltérﬂha@d 3@ revak of the lastdlection cmle using

the%"i_‘at mi ar{?ﬁﬁl n&&?ﬁ%ﬁg %ﬁ%@&% MR A WaScl Rk 1R kG idh exﬁgr%% BstXI

| or eact or, Oxygen sat ur at
and the smaller of the two fragments was purified by pmparatWe agarose-gel electrophoresis, The

DNA of the vector pTLPCS8 was likewise cut with BstXI and the larger of the two fragments

(3397 bp) was isolated in the same way.

For the ligation, each 50 ﬁnol of the two DNA-fragments were mixed with 3 Weiss Units T4
DNA ligase (Promega) in a total volume of 20 ul (30 mM Tris/HCI pH 7.8, 10 mM MgCl,, 10
mMDTT, 1 mM ATP), followed by incubation for 2h at 22°C. E. coli TG1-F (E. coli K12 TG1,
which had lost its episome) was transformed with 5 ul of this ligation mixture according to the

CaCl;-method (Sambrook et al., supra) and plated on LB/Amp agar plates (diameter: 14 cm).

Single E. coli colonies obtained after the transformation harbouring the respective TLPC
plasmids coding for the TLPC muteins were picked from these agar plates into 70 pl per well
2xY'T/Amp in flat bottom 384 well plates (Greiner) by means of an automated colony picker
(Genetix) and grown overnight at 37°C at 700 rpm on a benchtop shaker (Biihler) in a humidified
incubator (MMM Medcenter) at 60 % relative humidity (tH). The cultures were diluted 1:100
into 100 pl 2 x YT/Amp in round bottom 96 well plates (Nunc) by means of a 96 pin replicating
head (Genetix} and grown for about 1 h at 37°C and 60% rH, followed by an incubation for 3 h at
22°C and 60% rH, both at 700 rpm, until the ODsso reached approximately 0.6. The 384 well
plates were kept as “master” plates at -80°C after adding 25 ul 60% v/v glycerol to each well.
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15 was kept at 30% via controlling the stirrer speed

up to 1500 rpm In a 101 reactor, stirrer speed was
kept at 480 rpmwhile supply of air and pure oxygen

was regul ated automatically. In fed batch phase 50%

w v d ucose was supplied stepwi se starting with 17.5
“-mM/ih-up to 50 mM/h at OO = 22.5. 20 The nutein-was. . _ __

Re&wwﬁm@ﬁﬁd@mlhbﬁe@ Qfoﬁ@éeﬁ%{\ﬂl@ o4 wapﬁ;h@my didiag 20 piperwell of 1.2

p.g/gy ﬁ@}y?qogﬁ%g?ﬂcg% aﬁ?ﬂ{aﬁ ting a Bﬁhﬁﬁcg?cgutwg& 1667in2x

YTV@hERicaitdiiei 0.2 Adind to the uaqaermmulmcmddmgatto@ obédreight at 22°C and

T G G S TSR0 bV i, i MBS, 30 v

NaCKvens BDTR{ B3 %ed ]gscﬁymt)ama)addtdltmclawelﬂﬁlwhd Mamwedincubated for

| CHRPEEE  S5E She BA S SoSL RR rsngyn

subb@jientELISA éxparineo)biavederyde mlbmxtzaﬂdwe@ e@plemenwﬂ eflth 40 pliwell

By e H R Rt R IR IS ERP R R EIR efrfion 2% wiyBs ) or
h aVE2CE and 7ELpSAL 8eTHe affinity of the TLPC nuteins for
VEGF was neasured as follows. In brief, a dilution
series of the nmutein S69.4 013 obtained as described
Forithe detestipn @ bBdingsthe aradesgl! pxiragls contpinng theddy Crgpteingyeigtepgd for
thefl Qea'ém Wﬁl@é@\‘gs@ﬁbetdrﬂﬁv&%thé’n@lhuWE@F%fﬂanB% unéc@at&wonﬁdﬂlpﬁotem

a bl ack Fluotrac 600 m%
hupfee By Epusnine RS A5 Sigmab Fyspechiur s in ELSACRRPRTBHS beegor wellsof
blaab#Mﬁﬁ%@&fé(m%qﬂat&théamam ) el cd3RA dvRaidh) with moam of a
| ocked 2% W V. B@WEP@T/()l @féﬂ}o t4C,
SOlWﬂfﬁ@‘“ﬁ%“ 3t & AT O D h R th MroLRR A
InkinPRWIRAted \merE’B&]iemch tammnommsmgmsmg 0.08% v/v Tween 20

b S e S TES TR ) Gy BB v
residﬂ@l%ﬁﬁ&cbfﬁ@m df tHe vaishihg biffer inheach wadbifedtha hadt \basbmk eldp- Residual

Imtep-}veh%ﬂ%c&(%dpcubv\ﬁc}n vf; %21%8 tCI](/)d/n (J)Sﬂc%géagﬁr%%?’{vﬂl BSAfor2h

at xfobmamwmre ARPvadd) sptateamerﬁgamtveashqdfw digieg|essdepirived above.
above. After an appropriate incubation tine at room
tenperature, fluorescence was excited at a wavel ength

Fonford formationiRtveen the TARE reing and theammabitizesprqteins ths vigy were

mcgﬂat \ﬁiﬁ\{ Bt tHT?ceﬂleﬂrﬁt frdf] 2BSRRERN hoJﬁ?ro%hhrtMﬁpe%ﬁe fS'uﬁJe@ﬁ:nﬂy,

ear east squares regression with th

plamfs Werﬁe«vmﬁptgme ﬁvwr@@j@aﬁio Haf & BEdr sonoqieshaf afgﬂy . gomugate

dgoms 4 Ry/ fat dry milk powd
e O Y, e e
(Viding.oves p

q:l@ppa@-qu lend Brcrha iegéortlé}oa rciophtel}'l%@%wrie\??éates were again

wafstkéd‘?fv@ ﬁ&@%@ 19';51'0*5 )Y f1u<£rla&émd m{p A stide QRMEBNITY @iérod) wal added to
e app C mut ei n,

Cc
deictssnt (TR oRLiBs bhencersPhes oM Gt 67 rorerap! Juliotdy-HRE-
cmfclj]'u HOL ASELIGRinttBd 4t foond tﬁb%erahtaﬂ&(ﬂlu&%daﬁcememp@mt ewhvelength of 320
I Ssoci ati on const ant esul ti

e GBI ) e T 5 DIREBiAC P"uspa‘f%. o Gdef [Eecan)

val ues 20 obtained for the apparent dissociation

const ant he ¢ bet.we
S e e
targEtepbicfd @RLVBGHIGS) ccaﬂpalt’ddl (oTthbluarcPyed ddmtrol 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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nmeasur abl e binding activity was obtained for the
control protein BSA Table 2: Affinity binding
constants of the TLPC nmutein and rhuVEGF165 25 TLPC
mut ei n KDf nM  r huVEGF165 Knf nM BSA VEGF 569. 4- 013 109
34 * No detectable binding activity Exanple 7:
“-—Phageni d presentation and sel ection of TPLC-muteins :
acraiaglﬁéi BdtwnloREmKt 4t 39, kol pﬂrfl x ﬁ'@ﬂﬁﬁﬂhn%unﬁ%ﬁﬂﬁn bERRA plates (Nunc)

I"vst I 1 30 For t
wa%@pcél&t‘%dgwﬂbgngg@\@gq?ﬁgtﬁ@ tlas\é\ﬁgar Igﬁaéeg gopp B?éwﬁgrﬂt 3iC at 700

n?asfarﬂ@b/mil THESulRFR kmeaﬁilutea ha0o s et mm VI ARAE s dbticn 96
performed as descri be

wellgi3ieh R TITSHMEHS o SrSEBoBT THes HHSES Rl Fprepfetion of tr
backeRial 9WitedGras Berkned 6 destaitbditiooa Wi th the target protein
phagem ds 7 fromthe library were incubated in
BSA- bl ocked pol ystyrol wells 2 tines for 15 m nutes
For@B€ detdctibn oﬂtﬁtgetdagcdlféiﬁﬂyoﬁthefmbﬁagm’msj welrof bk Flugtrac 600 ELISA

PR QURER PO oD ASRHe ey o a? B SRt Fyyypecries
(insseisceligall ggimbnoped gcmtrgﬂs dhuélﬁﬂfaﬁé Qlomlfteﬂ im EscherghincaltRebalech

oo Sk e B GOS8 oA ey

GribiHL, 2 u2/mi R HSRe3P edt mméammmmmwnbmﬂﬁgeg@m?ﬁrﬁd Wyug/ml)
as ‘flmda %ﬁatgﬁtﬁl&ﬁgsl %ﬁ{lfcao Mo ?Irfn{lmdméo%f erﬁﬁ‘ﬁ'h?fﬁ* ution

Faction i'tron of "an approprlate amount of
0.5 MTrls The baS|c elution step was perforned with

Thiz QQIH L%a¥9¥;£§'\q a{‘eﬁthYéaé:ngrRIWz@EA E\@astﬂ)%f(ﬂdi Mi8lar ¥ib of ﬁl@nﬁm&e@nm 3-0O-

Yy i mmedi ate neutralijzatio
metityl-eaabonyk E-aridopRRreia cRHGN-groXy REcCHiRIdE | GHe R Roehe)

acc%?ﬂﬂ%’ﬁ:f kh@tﬁstﬁ%ﬁ@tof @l hMuFidugbdBkeesp rbaétadt w&gsremofvem &iom the
el utlon st eg 300 Al 10 exgonentl al It%gﬂgr oW n ]ﬁ & lum
RNagyA5 S0 pastsuby eays ofepize eramiqne Fherga cHSI |a| ¢p column

(AlBShR® 286brdih O tRAnsMudtibh©6f tRd mahiictubie ginploying PBE bivutiisg buffer.

second enrichnment cycle, only the half of the
conbi ned phagem d sol utions was used for phagem d
Af@frabérﬁllgﬁtamumanca@ tibagtatbsheere ivnsiiedansplescrided alfye andiblocked by the

adgﬁéﬁe %fm Oﬁ w,i{ géT/g '65 5&81{%2%?@ mrzg twllg ;ﬂétA aqlﬂ% ctops?tl&wﬁgfcﬁiPQJ above,

folRaeh agaia be mihmgedfehrtpmes 10 phof theblotied @mtchau tysafes ofrthe selected

ﬂ%ﬁgﬁ%{%ﬁ:ﬂ Smeéxf grberd Oab‘é@es Pereégangféﬁ% goo Ehfﬁ:}g etfu? 3??%1 Wbk with either
rhu:\ﬂ(ﬁﬂtGﬁ orthe mml:rdbgretgas msluncnlz;mQFowel? ¢ aphieny t@'ﬂPQﬂIﬂfel Bound TPLC

rmbeﬁns wé"r%(%iet@#@cl \9%]{1 Ergl—fﬁﬁonﬂﬁﬁﬁinﬁﬁbm-c@rﬂmabf dr@Ghe fluorogenic

respective previous enri chrrent
HRBrgibetrags QhantfPdu™ag despripedabevgat only about 1 x 1012
phagem ds were utilized beginning wth the second

enri chment 20 cycle. Exanple 8: |dentificati of ...
A $elEoion ¢fi36 ALAG S ek confiEmegpn S ESTLSS HRsgt C?‘ﬁsgmsfgwsle?na“y
sh&%&%ﬁﬁ%%g%h Eﬂj\fﬁhﬁ@ﬂ ﬁ; & i) bl EdBI 6l GadectVeREGUSE didmot show

ndi n nmut ei ns equi pped with an

- birginganrrosdated @Btfqiwf‘éj@t“e@ﬁﬁo‘i’f P agen) as well as a

Strep-tag(r) Il affinity tag and their
T]'_(,:P%aél?tgltns {VIItl'Zl %te Ihl(?:r{']uast %/mdmg signals on the prescribed target thuVEGF1635 versus the
control proteins were selected for sequence analysis. Therefore, 4 ml LB/Amp were inoculated
with 40 pl of the glycerol stock from the respective well of the 384 well master plate and cultured

for subsequent isolation of the plasmid DNA as described at the beginning of this example. The
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hi gh-t hroughput ELI SA screening, the gene cassette
containing the TLPC between the two Bst Xl cl eavage
sites was subcloned fromthe vector pTLPC7 (Fig. 4)
into the vector pTLPC8 (Fig. 8). The hCD22-bi ndi ng
TLPC muteins were identified by a high-throughput
“ELTSA screening nethod described in Exanple 4.--TLPC

DN]&IseqmtScetdﬁ&te Tmm’mrgdn&tﬁ@arzem@emmﬁat&ﬂw udink Hwbh@d@&ﬂyﬂaﬂéﬁtldesEQ

s or, nmor e det ai
107 o T G S Bl et ecortin
tosleringmctigs efpembngmturaengpyng kiedls Die Totaiite CﬂvclaSecﬁxencmg Kit

F detection of target-specificity of t
(A%?b%mm?}émhgf wel I's of black Fluotrac 600 ELI SA

plates (G einer; 384 vveII) were coated overnight at 4

Slgu qﬁ{]seg\%ncesqf sit s cglleccg% ones caxtllx%[lﬁ %@?ﬁ]ﬁ&ﬁf@ é‘H‘% %I)erwlth the best

bIF!&EE %@ea’ﬂtmﬁdﬁﬁ@-@ow I@ghuﬂlqotxdd&qﬂmk sfthis clone was translated into

thé TREHROR b?ﬁ%ﬁ%% %{5 fg%?'m[i th %1]:% n%egée’ hsjn%'fa and t%gse amino acids

serum a

deyighpgigam thegodifid TP ﬂe(IGPGQﬂ iy PTLRNﬁQ@i the wild-Eipa IT!@: resipedtively, are
01%;1919'3?!13?6 1. '%hl: cIBﬁ‘ecé(a@dl dilsF\r)VQS EEHSSH f@ﬁh@ﬁ’eﬁ&hﬁdaﬁ@ﬁ detis Piﬂ%iﬁgafﬁgﬂy for

speci fic and nucl eotide sequence o
rh‘TYB@F%r?é %éé@tlﬂ@x%@e@eterm ned usi'ng the
ol i godeoxynucl eotide SEQ ID NO 37 as a priner on an
aut o ted Genetl c Anal yzer system (Applied Biosystens)
Tablecls Py : ' = JAKELPS TLR'e mugging act ur er
enpl oyi ng the Bi g Dye Term nat or Cycl e Sequencing Kit

(Applied _Biosystens). sequ cl ones exhi bited
the sane §8juence as tBF?é cI one %ﬂi@ﬂ) $a24013

nucl eot Nuisbesipguenc e(Nufnbkdigs cl one, S76.1H10, was
transl at ed |n o the amn cid sequence and 10 those
am no arcrédr%@w at%@%&nﬁ? he nodi fi ed TLPC encoded
by TLPCyglditipey. 8kpegiren@ilyesedi n  Table 3. The

nucl eot i d@E%equencgu%fteal}gccl one S76.1H10 is also

gi ven as I D NO ; bl e 3: Sequence
characteri&tics of sel écted anti-hGDR2 nut ei GlPos Pos.
TLPC S76. 1gH10 Nunberikng accor di nggNunberi ng,
according to wld-type Tlnc to the experi menteﬁly
used trundfted Tlpc 8 & Gu Arg 9I8 Gu TrpArdo 6 Ile

Alg 11 7¢@n Val 12 8 Asp COys 1@, Val Trp,, 43 39
The Gn 45 41 Gu Asp, 47 43 Gy Lys 70 668L§/s Len

13 9 Val Met
43 39 Thr Leu
45 41 ' Glu Lys
47 43 Gly His
69 65° Glu Gly
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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72 68 Asp Asn 74 70 Pro dy 75 71 dy Val 90 86 Arg
Pro 92 88 His Arg 94 90 Lys Ser 97 93 Tyr Phe 49
Exanpl e 9: Production of the TLPC nmuteins For the
preparative production of the nutein 576.1 H10,
obt ai ned from Exanple 8, the nutagenized codi ng _
-— regi on between the two BstXl cleavage sites was— — -
subcl onedyf rom t he vegg or pTLPC7 4fig. 4) oiethe
expression plasmd pTLPC8 (Fig. The obt ai fled
plasnmi d tHus encoded 8 a fusion p Biein of t¥& mutein
o THM dflind 281 LORAEINGRAL FrERAMERAR ﬁﬁt@txéJtﬁtsTd%tﬁ@ﬂn%%'pbsmons
as the Strep- tag(r) 11 at the C-termnus. Single
colonies of E. coli-JMS3 and E. tali-Ws110,

Exdi mg&qtfbﬂ@&tmn ofRETLP@AMkep "ed With the plasmd

TLPC8 ¢odi n for the TLPC. n 576.1 H10. . T
Forl gl Rhel g L micin SELt ©T4 flesiifbed inaginied: fhadh. cafi K12
stminhMSSAmﬁ;bﬁ@f@h@@tpwzﬁyn adiebr YIEPSE dtg. @(SEQS"D(NU 24) encodmg this

h d des d
o e do B HePRATe PR B FkS Back Seprsbn 1h an Bpopiate
cujtid olamz ef maﬂm;ﬁhnin mediureoetding ta e protdsbldesdribed mSchlehuber, S. et

o GotPit PR E RO 10 b1 i ng ai ity of both

protein fractions was determned in an ELISA 15

AR i AR B 1 o 1 g o
expiddsion vsbionp TIRC Sancetingthis padein watisashfsr ehePeriplasmatio pragltiction via
fem?e Ner Eﬁﬁé‘ﬁo?ﬁﬁ?{y 79 1 1@}1151811‘651:901%99.& bh %g: %%E@Qcﬁ‘c@%%o%ﬂ%ek

the contro rot el ns 20 For

W..1and Skegiar @o@’éorevzn E1988) 335 56 565). Fermemtation ae 045091 @t pIg°C. The
oXy n%Bﬁc%?ﬁﬁoﬁ m'ﬂﬁgfnaln%d\ﬁgolﬂsam&lﬁn Qﬁ’@@ osh bIHYeiclferﬂé%%%turanon

g/ m, Peprotech) or control proteins
was(kepy/ah§0% pq&[gontgég%p% $iter ?HS% ito IBOqupm In agf Qy pgactorysfigesspeed
was(bft a!ﬂélgd pnﬂ@ﬁif&ﬁfﬁgllymﬁ Ql@ﬂ&.@@ﬁ)@ﬁg}m Qaé\le@illaﬁ@autmﬁﬁﬁcﬁﬂy In fed -

not her washij n tion serje teln
bat%ﬂ%as& 4 @Bﬁ%ﬂﬁ@afqpﬁh%ﬁa?ﬁwsﬂghﬂ«% HitpE7. g’ tob
=2A% appropriate concentration rage was added to t he

coated hCD22 and the control proteins hCD33-Fc, HSA

and hlgd@ and incubated for 1 h at RT. Bound nutein
The\Wafein & mefudirbi yhegpetigiasnciraciian BtarsmgleaEp ichrohRBgraphic protocol

w1tlbgté~lﬁugag i ?ﬁf?@%%&%)tgggor ?L{,]mdp&]ﬁppﬁogﬁgtc%ég% ]u%te and suitable

equipeneuifaactrding testhe mendmieerd at¢comsendsifoner an  appr opr| at-e
i ncubation tine at roomtenperature, fluorescence was
excited at a wavel ength of 320 30 nm( _12.5 nm and
Gel filtzatiom b catried 80t with Jupaitiexsy Srmeferiah( AaneGErmEE mImesiaBliofecd) using a
colJrr%aSere[ggro}HEte Sl W@luﬂ@%m& sﬁ;&iﬁfg éé%ﬁgﬂx@?t elcl:&@fﬁ th ?l%sﬁ]anufacturers

egression wt mput er
qmrmyﬂgmns The monomeric fractions were poolcd and used for the further

characterizations steps.

Example 6: Measurement of the affinity of the TLPC muteins for VEGF in ELISA
The affinity of the TLPC muteins for VEGF was measured as follows. In brief, a dilution series

of the mutein S69.4 013 obtained as described in Example 5 was tested in an ELISA assay for
binding to thaVEGFL165 and the control protein BSA.
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Kal ei dagraph (Synergy software) as described in

Exanple 6. 50 The resulting binding curves were

depicted in Fig. 10 and Fig. 11. The val ues obtai ned

for the apparent dissociation constants of the

conpl exes between the TLPC nutein and the target
~proteinm ~hCD22 as well as conpl exes between the TLPC

Fdnkie ipipo the twiedls 60D blaelk Fmta@;kesoo snibeERSplak (Gﬁé?@é? 384 well) were

coRARtoL a4 RO BLb i) K80 SORRPS O o 4-C ang

bldckbd e/itd 2%Na'v BSASH PBETA. IhiAnei Eﬂgasﬂﬁag stép, taysumqwﬁb&l@&l&@éjstep with

3%k el P 1 R TeRchlELyREns e adibtihiodds vy rosisess

Ol&]lnlmﬁg,ﬁg agm?pdand%onbdrg@xorh?lg‘egﬂéas hl&%be(t)téﬁl)&% 19574 f%r in the
TPV ST R R

anEhedypiaP-tdnjugRivagd ﬁiedluprogsnﬁmfmﬂsomauauad)t&miaﬁmﬁd amde@énbed above.

Af;{é: Lag %@E% ﬁ(ﬁ.\%hﬁbﬁt tuEQ %t 1' e?rﬁa%}a]tu#é o?e%%c% Jias £ %lted at a

wavgleggth oUEant 12t5rreu §a¢l emﬂuto}d apf30@RRG- 1§|cﬁenn)fm e GENigsPivs plate
weddePm the phagem d library described 15 in Exanple 1

and the subsequent characterization of these nuteins

in ELI SA experinents was purchased from R&D systens

THeBSO Whi ﬁl&ﬂ%y ROHIBY R IEasgqua@é ﬂégﬁss on 5th &ai o?tlue %J:n%utetr B8 gram

sel ection of  CD25-specif telns

npigy aqfwafaﬁmdewo the equasien B é]i([P]HL]THKmHB)]tthCWbY

[Ph & t8€ tokA) BondBrttine bf iﬁ{rﬁ%ﬂlzeﬂ\ﬁﬁﬁ?hﬁ] rdidife ‘fﬁ&teb’creﬁce%ﬂs) [L] is the
cogl\/bus Fragnent Specif

CEEREER o he AP L o vely. Do Lhs 16 Pereqiraspe of the

foipledt @EpRk (B RMRICE Mubi@idetdd @iits, XFY),Mnd K i thedppakhiNlissociation
wth 2.5%wv BSA in PBS, CD25-Fc at a concentration
cogyang ug / mM was added, incubated for one hour at RT
and used for enrichnent of CD25- specific phageni ds.

The réc'sgftl?g gﬂw.g %%ﬁ me%\%:[sv\g R}fe ﬁdcﬁﬁg 71\"@&% ZP Ewkég do glg 9. The values

obtjle'@d far bedppaenElissepiador3on2ifof thepbmaple2 betivekerthd TILRGniein S69.4

O g peR DRl el I DA W NBR B o e 21
m@ﬂwﬂ?}@ binding ptigidyiwad diteieed forthe GinRG profeiviBEA.equi pped

with a CGtermnal T7 detection tag (Novagen) as wel |
as a C—te%nlnal II aff|n|t and their

screeni ng, thegene cassette betvveen the two Bst Xi

cl eavage sites was sub- _cloned fromthe vector pTLPC7
(SEQ | D NoLLZC mmtein 1) KoleMl sreVBEEIGSSEEAIMIRIA 24;
Fig. 8). VEGFS$69.4-013 109 + 34 -

* No detectable binding activity

Example 7: Phagemid presentation and selection of TPLC muteins against the extracellular

domain of human hCD22 employing polystyrol multiwell plates

For the selection of TLPC muteins the phagemid library from example | was employed. The
selection of TLPC muteins was performed as described in Example 3. The deviations from the

protocol are described in the following: Prior to incubation with the target protein phagemids

47



10

15

20

25

30

35

For this purpose the plasm d DNA was isolated fromthe
m xture of the E. coli clones obtained by 5. infection
with the phagem ds from Exanple 11 eluted as a result
of the | ast selection cycle. Screening for
CD25-specific muteins was carried out according to the
~-hi-gh=t-hroughput ELI SA protocol described in Exanple --

flOI‘ﬁ the@b%ﬂ?w@@ idcueXddiRBS A-biRkel ﬁo@@t;@ﬂ wiels 2 tinescfonty thiautbdach for

t crotit
the Ff'?aa{egonagf @E@%W%eﬂcﬁeﬁn%w&%mﬂ’fe of ﬁmﬁttgpdgfll 1 calm lr'nugems. The
ext@edllnlar BxhAinethDAR (Reptossh B4 IITMY, UK) mels cogtetlon pdﬂwtyrole plates witha

congepeehi s 0B PR R A B e R e RS0

0.1ckin gl@ﬁhem Qi 24f pet rejpleciivel walD foygd Orimiautes Sollpyiedi by immediate

neu\%éﬁga% hf}ltﬁerégaf%ac ngs%o (1:’15?11 n%e I f 4 ltl%tlﬁ r}%ﬁl%hﬁﬁgﬁ'é%% of 0.5
M Bi$s e bdsiv diios siag siaglperformdiewﬁxmﬁhtdﬁﬁ i rlgiethakamin) pér ggspective
welg tqrgg ﬁrﬁ% fes {0 I g%p?rlmgécﬁ%tg h&ﬁl 1&%0 d§f“tﬂe {Jﬁ%f &J&E eREibR4cYion by

unre ate el ns

the @BdiGdn OF awmpnaimmom AR MSTIAEES gﬂﬁd* Ap@fingl clwﬂaﬁtf‘@éﬂo -
expfégmggy %%5%@131 Dn}o Ialgout ggﬁﬁg mﬁsfelﬂgd@[{ S well %mcubated

és ect é clones with a hi g{h S|€
for®0 mintes ped1°C eslamgetvvl rtbe pasands ersichmentsyclengitly the Ralf of the

corttth eﬁltagéilm? Eﬁ&t?dn@ VaV\REE for DRAR R EAnAIRatidhes QLG8 Iri Ki@mple 3.

sequ ene cassette was determ
Fouikg¢ dﬁgermmhormﬂﬂg@agg pyt@pd thejpamiiepf eyt hage;nlgga spot-titration

wa?%rf@be@ﬁﬁe@@acﬁlé &@Bﬂ RctieNednh ﬁhe@aﬂééeﬁﬂ@ﬁse& yatpamaizdg) the 8" wash

ppl 1 ed Bios ac ord| the i nstructions of
fragtips ape @%W"@%ﬂ?%‘iﬁ g Dye Terminator
Cycl e Sequenm ng Kit (Appli ed Bi osyst errs) One nmutein

was, found to be enrich ng thes
Thige e 55 PR SR Rt HEDE et O o Ny mloying the
pw’é&ltﬁn §¥amplitisd bhiapesidatiech the mtspcdnhe pEavion® camhdlestetwbm:lél the

i ds _dewvi n
ox GRS O i Qe e i B el S%&’ “%‘f’P Chment
cyde. The nucl eotide sequence of 567.7 C6 is al so
given as SEQ I D NO 20. Table 5: Sequence
char acterl stl cs of a selected TLPC rrutel n W|th
o chiin he )22 fhimd img SLPE v uye ofa high-throu
di ng Nunberi ng accordl ng to w | d type
E KJ% ewi ﬂ-&%e“ nment al | used_truncated TIp
Fohe andigiticalpraguction of3hg hCHER- émihll‘léTIéx?ﬁ m“WSfQUIPPeéi“ﬁth&“gS:'teﬂm“al

T’ik‘%te&w%ﬁgg A NagehPasOverdk alstidp-tA8 1B tafdud théid cifblactdridation by

high-throughput ELISA screening, the gene cassefte containing the TLPC between the two BstX1

hput

cleavage sites was subcloned from the vector pTLPC7 (Fig. 4) into the vector pTLPCS (Fig. 8).
The hCD22-binding TLPC muteins were identified by a high-throughput ELISA screening
method described in Example 4. TLPC muteins that bound hCD22 specifically in the primary
screening were selected for more detailed binding analysisin a secondary high-thoughput ELISA

screening experiment as described in Example 4 as well.
For the detection of target-specificity of the TLPC muteins, wells of black Fluotrac 600 ELISA

plates (Greiner; 384 well) were coated overnight at 4 C with 20 pl of a solution of hCD22 (5
pg/ml, Peprotech) or, as a control, with hCD33-Fc (1 pg/ml, R&D Research), hIgG1 (10pg/ml,
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70 66 Lys Ay 72 68 Asp Asn 74 70 Pro Leu 75 71 dy
Asp 90 86 Arg Hs 94 90 Lys Thr 97 93 Tyr Leu
Exanpl e 13: Production of the TLPC nutein For the
preparative production of the nutein 567.7 C6
described in Exanple 12, the E. coli K12 strain W
110 -har bour i ng the expression vector pTLPCS encoding-.

| Jack%hhmahﬁte@eam s&@peatuﬁ (s[4 ulghﬂ 1B ) [IRiiiap Isasnmatbumn (HSA 10 u,,/ml

Sisbrbapul oo Tt RNk gl

periplasmc fraction in a single step chrormtographl C

LB eSS0 B BECHL P B

TLBQ gefRirRistiteacs détehr:ngdeng the ohmﬂaé:@mucucceﬂs SEQ ID NO: 37 as a primer

P MR TR —
theUsiamgadureiC @mploging f tha tﬁ]g o?pyq étea‘mbaidr \leclgnﬁetatnupuggJ Kiitg phpplied
BT Tl 1B IPBMLPELLELS. e v, 70
nuciendide sederfco of ﬂthe:ldna,rfi?ﬁdﬂloc\h@rtmtl@ﬁfﬂ it the ﬁ@l@taélﬂ§ﬁquw33 and
tho%%giﬁlr)] g?lésfde&%gﬁgsfﬂ&ﬁ E%Frg)dﬁfedg&?c%mddéh byTehC %QﬁlgTﬁaFﬁﬁ given in

ution series of
Tabie 8The iB6Fotkle @Buotse f the gloag SHeEE ipalge ElﬁelBéa?rﬁQ kP H@ 13.
was tested in an ELISA assay forbinding to captured
CD25 Fc and the control orotelns capture mAb, HSA, FCS
ZeApT B cted pntichCH22 ¥ For this
purpose the mells of a black Fluotrac 600 mcrotiter

plate (Greiner; 384 well)_ were coat ggiyl
capture mABRS(Mbuse Anti- Hi%%an | gG Fi a%%;#'
SpeciNuhfberinkdeks@ing NomuaaReseadiah) at a concentration

of 5 L for h RT or . t 4 C. After a washing
53 stgﬁﬂ&%@i@ose%ﬁg—%?@@g@@@ step wWith 3 %wv

m | k powder in PEST,useD@tnchied dlpca concentration of 5
pg/ M was aﬁgded and incubgted for oneghour at In
paral lel, the unrelated proteins cap(t}ure mADb, A and
FCS (Fetal €alf Serum |nvtrogen) we@l coat ed Tt
concentrati 1gns of 5 pg/m ;10 pg/m ampd 10 pg/m
respecti veI y. In addition, human 1gG Fc 5 fragrrent
(Accurate Chenical) was ca?ptured at aGtoncent r &l on of

5 pg/m vig,ythe capture myp coated ahsp jug/ mys

13 9 Val Trp
43 39 Thr Gln
45 41 Glu Asp
47 43 Gly Lys
70 66 Lys " Len
72 68 Asp Asn
74 70 Pro Gly
75 71 Gly Val
90 86 Arg Pro
92 38 His Arg
94 90 Lys Ser

97 03 Tyr Phe
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After another waslung step, a dilution series of the
mutein 567.7 C6 in PEST covering an appropriate
concentration range was added to the captured CD25-Fc
and the control proteins 10 capture mAb, HSA, FCS and
captured human 1gG Pc fragnment and incubated for 1 h
at- -RT—Bound nut ei n was subsequent|y detected via--

xSt Al RS QLKA and ¢ he f1 uor ogeni ¢

according to the

at e Quant aBl uTM (
Foy é‘%"pé‘@??‘%‘é"enﬂﬁﬁﬁcg@% qf éwsmuteme%%%baﬁ?té*ﬁed frapy Bxargple 8, the

R hoed do@InG régiéitRfleePife tvhd B Al c1da Qs iR VRE BbeIdh&] from the vector
at_a wavel engt h of 320 nun

exclte
PT%‘%% <ﬁ3 8‘?1 eﬁﬁ%%sa%ala%gz”élef’qﬁ@(g >7T’5f= 9ot nerl plagmid fhys encoded
a TG @&Eimsms ridtefn WiBRABHEOmpARREnQ Yéduencsasd the T1-6d abiell as the Strep-

% h ar least squares regression with the help of
tag g 2kt ‘?rﬁd?‘@?mﬁrogr am Kal ei dagraph (Synergy software)

as described in Exanple 6. 20 The resulting binding

S R 2 Y S R R SRR g s e

plmpmﬁl?cs@odmg)fm éie ITOPC awteit $96t1 0. Tleshalenfihskexjresion elre 1 liter

fe%aenttatxo gﬁé% 3 ﬁatgg%gp&7 a %3}1 ?Sé%: e,th eﬁLgrbcﬁlzgréatg 5{%@ hty wagpelformed as
desveiberlin &zhigplb iSnid vagfoarat, Hai thymwais oA edhiédiron Hhe size exclusion

r S, ~a : .
ERLERIGAE] DR e i e GPHHERS o,
l'escmﬁbftlanl‘lieﬁlémd»mfflmltyeaf Peiperatain Eai oamwasctemmm@d IMT0AEIS A,

mutein K fnM CD25-Fc S67.7 C6 1178 228 Exanpl e 15:
- Gen(lertl on of a CHO cefl (. | ne %xr essi ng hurran CD25 30

A BURBR séﬁ@?éf thgﬂQemS?S &IE19, Maas &anb‘é@(ﬁl Eﬂfﬂaﬂﬁe Wa@tcsted inan

transfected w the expression vect
ELf5 gsspy-fokjpin dqngéfbcbrﬁyt ce@zfj@@??r@d t@@ontmlgrotelqﬁac%%é'@dﬁﬁa and
hidtwman CD25 (NCBI ACCESSI ON NK 000417 [gi: 45576661). 54
he expression vector CD25-pcDNA3. | Zeo(+) was obtai ned
as described in the following. The conplete coding
FoP Rl afoee, tfe Mﬁ&%l@?ﬁlmm@ﬂﬂj}. ipkacks (G zinet BBAweI) were coated

oo P BAE1P el ATl S R Sy

Rebéarch HSPhE 0 RERnlpSigobe); hIng) ajlmcghfnb Jadkken FhdnoResagrth) O/N at 4°C.
protein including the signal peptide was 5 |igated
into the cloning vector pCR-Bluntl1-TOPO (Invitrogen)

Afec mrotheir weshing stepen dilmtiorf sotswof the naitein 8¢ hHibhdbiinedin Exgiple 9, in

PB%%?YEE}% éﬁ%? %)ét%' gntﬁaﬂgﬂ?agé\%s 8334t lh@ goa\Ye%%tng% BN the control

Strl I on stion and I so

preigiay bEP3HET. H]Sécmdokﬂﬁ@i el sma@at@@épn Bl at IRTSd?rﬂQﬁ%M@t@m was
su%le%uent(l H’a?e,rc?e)d v1aT§t% faémpEo }ﬂ?g%teRHfA)fa'nﬁ %e(ﬂ%@&gc BNP-substrate

Igated into

Quaxth@ss(PéERGE}:qcmrdlpgmeapz@we mangfpgiyiegsy @@éﬂl}lﬂﬂféﬁit% Afteran
apﬁagua*a@ﬁéwah&ﬁﬁﬁé & %m%&l&dtd}@ fﬁ@fes%eaéa wabSlclidde b @E\/elength 0f320

enzynmes. E. Bl 'ue was transforned W|th
nm@@r&nr&)gﬂnéwﬁ%%ﬁﬁfw&-dﬁm Gkl P%%‘(earqey and
the DNA was extracted and purified using the EndoFree

Pl asm d
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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Maxi Kit (Q agen). 400.000 CHO K1 cells (DSMZ, No. ACC
110) grown at 37 Cin DMEM G utamax | nmedium (G bco)
contai ning 10% (v/v) FCS and 5% CO2 were plated in 3.5
cm plates and were transfected 15 the follow ng day
using 4 g plasmd DNA and 10 jil Li pofectam ne2000
-(Fnvi trogen) according to the manufacturerts - --—

The é%%mﬁgﬂﬂ%%%e vg%@ ldlap‘-ict%‘h%‘ 'lb Iaﬁt{ F renstechied chaHad for the

tgor +) ‘as control. One
appatent drsaqcatmn eqnatapia pfthe xw%'sqewhﬁ ‘aﬁ&te"tanaﬁr@ft%sqt@atem

hcbﬁtéa vﬁéuva% c&nﬁeﬁé@ HRhREE e TTJP@ h@kin® WhdGe @a.mol %ﬁitaﬁst ACIB3-Fc
tarted by dition of 200 Zeocin

medi
RER Bt oman (40 b e FUSIOR s AIoE) DTSR e Albumin (A,

Sigthh)RSuBidaRted iR TRbIS 4. WhdasidBh1Pbiading adivily SdOSRAnEITO the control
“cultured in T25 culture flasks (Greiner). CD25
progiedr essi on of several clones was anal.yzed by FACS
anal ysi s as described in Exanple 16. C ones exhibiting
stocks were frozen

Ilnes up to passage no. 30. 25 Exarrpl e 16: Testing of

BCatlan, ”k% b CLPS%PS?%" S, g

Choz SEPEHIG i c Iﬂln:dBBg to a CHO cell line €xpressing-*
hwn CD25 in a flow cytonetry assay. For this
ptTPOTE, the CD25-pcDNA3. | Zeo (+)- or

cpgﬂ,\ml f7Zeo( H).4 «txignsf ect ed -€HO cel | s degcri bed in-*

3&1 |l e 15 were detached fromculture flasks with 0.2
% W30 EDTA. Approximately 200.000 cells were

* Nb dstegaabieding actid@y pl PBS/ 2% v/ v FCS and i ncubat ed
with 10 jig S67.7 C6 obtained as described in Exanple
13 and | abel ed wit h fl uorescel n .

PECH muteins against the

a GG Junig&'xéh % B holty R RNl plhRl | O

0ot C rbed 1n scnl enuber and
Skerra (Biol. Chem (2001) 382,1335-1342). As a

Thel éttuisé(ﬁ"oﬁtﬁé‘ie[&{wn @f@]:gw%fnediﬁt&nﬁtﬁﬁs)ff&h ke phageintidllibryyeescribed
LPC encoded HBFTLPC8 and .|l ab

T ed 5 wi .
in Aol 86 17 SHESCR LTGRO S P FASE a8 b Eb A cmPesgapts was
purERaRIdEEEh RBDVRSe@d @Edombentbutnan IR RGIpial &k €lirsna)i - CD25

mAb (Acris, DMb19F), using FITC |l abeled 1gG@ (Acris,

SMLOF) as isotype control. After 30 min incubation on .
Forl &€ ,Selﬁﬁloh of \UE28- spaﬂtte’ﬁLE@xﬁmim’ frém PBSHIRewid/lifE@Y described in

| fl '
o B 5y Ay W B R8RS
Igd Bﬁ’gmzm Eiﬁgramﬂ Spdma“mc:mzl&os pevirfoRescarsh) wisoraisd grihe podyshyrole plates
t
o M B Pl 8 S50 RS B
conGhDate 6 Ssigienlows addsd, iveatobier pest ROURRIRE anﬁpleedlfemnmnt of
CD#Q—%BG%IB 8% 'tﬂfs]érﬁ afbﬁ{fgemicg hJag eﬂﬂedtlﬁdé}gEﬁtlﬁl‘ﬁk bonkitiBRSwith 0.1

al ne IStograns are depicted in
M gyanelACI 2. E»@aﬁlmcéb%l?m ¢&tion of an
error-prone-PCR |ibrary for the affinity maturati on of

a CD25-specific TLPC nutein . i
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

Q]
U]
(L

(Novagen) as well as a C-terminal Strep-tag® II affinity tag and their characterization by high-
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The CD25-specific nmutein 567.7-C06 described in
Exanpl e 12 was enployed for an affinity maturation
procedure. Therefore, a second generation |ibrary was
prepared, based on nmutein 15 S67.7-C06, by enpl oying
an error-prone PCR protocol. This library, already
---having iaprinted the binding informati on for CD25, "was -

mrd% EE5 LRl AYE B deh8 chtbdileBetictietha hid BEX! debieiitPwas sub-

e L SFib Qho3 0 M hSb P AR ARG LR )

255, 589-603). Forthe error- pr one anplification

S SR e BB S RO i Bk

mfdﬂti@ﬂ enk Itlﬁq:h&gba‘hmagﬁom Slxﬁnnﬁletllll eﬁ.ﬁed&@ a result of the last selection cycle.

SergRpt A oG EO e o7 Sarlip R R Brchliho R i trouetpue pp 1A

pmmudilaihscﬁbai in Breaapie 4« Cehidstceil dmmaa:siwe&msteﬂ frer bBglin¥|te the specific target

CDgg REnERARE] bine i | %{t‘ p?a'{‘é’{f %Bg’ Exg\&gtehﬁ Ip el %FeugL cell

extiasts wgletdstedw padohg\o t@illmdatdl proteiRs Hb‘édhmhqn C@y’smaé}fpbuhn (Jackson
o RN b US4 2 A0 RRocsvo
respeotieln Clongs mn&i;l seﬁcnﬁcabmdmgmmems vieier sqnﬁem@d i & keoppdary high-
thrd’ugﬁl%d'tEEﬁA%s %oﬁp ﬁﬁi@éﬁﬁﬁ&&&u&ﬂ@&?ﬁﬁ%ﬁf&ﬁm teslefsaqnédw&ems

ructi ons nuf acturer and then ‘gurl as
as ug@is@r ﬁhb@wnawe%emng@@@ pqditigpal yirddaterbripieins 34 dud4 (rfmm‘f'mant

BRAL AQs; BRAcHNEIB&H! P ABS X arkd i, cdablfiat 10 pug/ml, 5 pg/ml
rag rrents not or inconpletely di gested were renoved
aﬂd\ﬂ‘@l?sﬁ?ﬁ“ﬂ’d@ biotin tags using streptavidin- coated
paramagnetic beads (Merck) as described in Exanple 1.

30 F b I f the aff
12 e it A e HEBA) B e AR e AN STl on Y BB D vere

seldetédi dndl @ik ﬁtfcl&ﬁhdd‘@qﬁélﬂée of theELPCgdne rcaﬁa'ﬂtd:’ﬁi’s {dtirenined)using the

SRS RIS TING, F bl o O S BEEAp

(Applied onﬁ;fstetrhmccmﬂmg oy thé matguosions oifﬁ‘reenann’mutbmt employing the Big Dye

f 420
e s pnah Mo b Bla b b PR FohiL B B
duriviy]thdpEe @i ch @ravhaudd The dualddiddegueadse &3hig glons, S@SAFGf\ms trpgslated
mtélpg%}u}.@ %:a? .;Egﬁ?%@é %gl éﬂbsg %ﬁml) 'aag%dcvr tin ef\gcgdt'[' fie n‘&ﬁ?ﬁeﬁ ITEPC encoded
by BTILR&& (&Eana Nz @Xﬂ%ﬁ@)lyl Talzm@dfhs % WUQWWHGW%@%@S also
wgrpgs% £ hanol . Further processing was perforned
BVgccor ng to exarrpl e 1 and at the end the DNA was
di ssolved to a final concentration of 200gg/m in a

Tatl1 05 MeqdpbdWiBralkridit® o delcbfed WBPE mute WHE sRCERAY B CDAS

_‘d_t_ﬁm’r‘or-r@ I on of electroconpetent E. coll
XL1-Blue (Bullock et at., supra) was carried out
accor dipgg to Exanpl e pes.By enpl oyimgce tot alsef e g
| i gated DNA about 2.6 x 109 transfornmants were
JWurahespgageprdine 0 troporation runs. The

t r angiiivpeNhs Wefofhe dxpériha@iallysed for preparation of
phagem ds as described in ,Exanpl e 7 of the PCT

application W0 659588588d1e Fyanple 18: Phagenid
presentgti on and sel ectti on of affi @lay-i nprovéakil
CD25-specific TPLC nutei ns enpl oyi%é; pol ystyrdﬂ/

mul tiwefl plates For the selection

af finityinproved CD256specific TLRR nutei ns fAzpm t he
error-prone PCR
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ol ow ng. Prior to the incubation with TtThe target-

l'ibrary described in Exanple 17,3 rounds of selection
were perfornmed with 2 different strategies 15
(selection strategy A and B, respectively) according
to the general nethod described in Exanple 3. The
deviations fromthe protocol are described in the

pr ot ei Ny phagem ds fromthe |ibrarygyere incu g{%ed [ n
BSA—bIocked pol ystyrol wells 2 tinmes for 15 m nutes
each fol2the depl etion %f phagen1dsA%Wesent|ngG
mul ti-regactive or m sfl dedlipocalyg nmuteins.;20 The
capture mAb (Mouse Anti-Human |1 gG Fcgama Fragnent
Speci fi 63 Jackson | mmdfhoResearch) Wds coated Sl t he
pol ystygel e plates at gjconcentratigm of 5 tg/Ala
After Dblocking with 2.5 %w v BSA in PBS, CD25-Fc at
a concer@ration of 0.088 tg/m (sel’&¥tion str@PFegy A)
or 0.016,0/ M (selectigp strategy Blsprvas addedasnd
I ncubated for one hour _at RT. 25 Ad orbed pha n1ds
were el dfed under denaf ring condi tt'dns and bsf
conpeti gson using the 7bacterial st@Ghin XL1 blAg as
describ in Exanple 7..In the firs second apd third
selectiga cycle about8§ x 1011, 1 é“ﬁo and 1ﬁ§ 1010
phagenm d§ were used as9bnput for theysenrichmenThr
process;,. and 8, 10 and,12 washi ng cles were
perfornga respectlvelg The phagen?%ranpllflc%ﬁlon
was perforned as described in Exanple 3 except that
Bl P TEEh Rl B e TERCIRRER, . P Vo mroved o

Foemeemmuvdplmum@@fmwm%@ﬁ {6 despfibed firpEx ooty the E. coli K12

S“%E‘Fﬁ:? ﬂlo%grbgﬁﬁr%qgef & gfesﬁ&?ve@f&?#rﬂ?é%eénccﬂkﬁ@ﬁﬁtrﬁlﬁé}n Qs 1538@ for the

mut el ns lon protefns wth Strep-tag(r)
petiplasmatic paBlucting vid fommanier Bwlmﬁttﬁ@ agdsaaibed MABBIOPKENY t hei r
characterization by col ony screening, the gene 57
"cassette between the two Bst XI, c] eavage S|tes
Thegutio wesPifiedien @eﬁﬁa@eﬁwﬁfﬂféﬂwswﬁeﬁc P@E@gﬁaﬁi‘lﬁﬂ‘mwl

wﬂh StrbfTactth Shﬂirﬂo\mﬂaﬁﬁgl ([@EQuélﬁk Neblddin oFiagprofrire bddovolume and
I S purpose the Was |sog%ted fromthe

Suﬁﬂﬁ%ﬁﬂémeﬂtFﬁ@ﬂﬁg“t@FFmBW%ﬁggmoﬁ?ﬂFﬂ YRS 5 i nfection

Mﬁth t he phagernlds of sel ection strategy B from

nple 18 a re t _of the -

o fror pt el o B RS Pei g en B e R Rl inea
colHi:e SNappenpyiaetbed vplike@ad avitkblet agaipsieotr madmdmg to ftheEmamfddturers’

K12 T F" IIs scree for affinity-i ved,
itpsthibe: 15+ nafE RaBbod i 8L Pl Yol R B e e
chirbabtefizatioaswipisch col ony screeni ng net hod based on the

protocol described in Schlehuber, S. et al. (supra).

10 A collection of single clones obtalned from QN
Emlh[!leltl&ﬁ\’leasun efl the affimiis o e L1 atein for ()Y c‘.l,, ad 154 n

Incsgtﬁ;gssof L nﬁﬁ%{ll gé‘f‘ﬁ ch %i:taf?laa EseJeEbrf%@& fh @cahﬁﬁﬂzrl@ms hdsed in an

agar pl ates

Ehﬁamsaotfor@n@m tcpcramurrd@?é@vr@éd ﬂtﬁytﬁg&i prateing P@mrﬁmﬁ’@r %SA FCS
rP.l clg{;tamﬁﬁm[ﬂn th ﬁfqlmlgg}gﬁld by another incubation step
or

our the hydrophilic nmenbranes were
pl aced on top of the

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, Fegmm: Fragment Specific; Jackson
ImmunoResearch) at a concentration of 5 pg/ml for 1 h at RT or O/N at 4 °C. After a washing
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15 hydrophobi ¢ menbranes coated with HAS, which in
turn were placed on top of LB/ Anp agar plates
containing 200 g/l aTc. The culture plates were
i ncubated with the stack of both nenbranes O'N at
22C. During this phase the respective TLPC muteins
- were.released fromthe colonies on the upper--
stepreand racsnbseqadnel bivekifg isepokinl 3 Zeay/v indlkt fiider in PBST CD'75~Fc it a

coR MR EES P S TR R ol B KA b, e e

progefids nalitlyrenmab,omﬁ, m@ﬁﬁSsﬁem fCAf Serfud; MAvitbfB) were coated at

cochrg;[agE &r en f“'tlggggﬁpbfrﬁlt 819 &?mfé:ﬁ? = 361?118 %\“L‘ghﬁw\m Qg(} Fe

fragivint QA urate\tenuical). whs ndgfured\i b ebme@BRion LS gg/md bitlescapireanAb
coa?%ta(?g VI a anti-human |1 gG Fc-HRP conjugate
er o ase conj ugated Goat Anti-Human |1 gG Fcgnma
Fragnent Specific; Jackson 25 I mmunoResearch) and the
( o
AftEp LR %1@@?@%?&?&8@55&5&135 bf hhe%@‘gla ggs;; G}aéﬁem M88F Wvering an
appremigcaRoNEANiTAOnN RgSOTATEAGdLP dwyaptmd @?ékﬂfceand theugogirol proteins
9 mjs II'&'A d:l‘&{ I r l.lCl],L
p?gnj u at e ??%% Elrlang t heﬁ%ﬂA\g Igﬁ?s? ffr%1<’;1t ELJ|na Idggg%?ddfmé h at RT.
Bogyle mufeiny p‘é‘étspbséq%ﬁmda@ftﬁﬁ &as Stfﬂé@éﬁﬁﬂﬂ’d gejesnte (TRA and the
ﬂusregecﬁ 198 P-BulfeteitD ORark JEMM PIEREH) Qb oitli b %ies%eaﬁv% ?nahﬁﬁctmms

hest signal on the | owest concentration

lecemlanﬂeo freren apRreRfiakncubpiéonriiig %&qﬁa@mg@aty@nﬂwweme was
exditBe af @&ﬁ@&érﬂgﬂﬁoﬂﬂﬁ@nﬁ@*nﬁz Safmy Qhd helated AABGhH .5 nm) in a
0 odeoxynucl eotide SEQ ID NO 37 as pri mer

GE&?P gﬁlsg ﬁaéle’gd Genetic Anal yzer system (Applied

Bi osystens) according to the instructions of the

manuf act.urer —enpl oyi the Bi g .Dye. Term nator cle
TR G T ne TRp e o scpeeml i G B G combiesragram
KaknagapniSygergy fofimate) ondekcribad mrBxawpleds. | denti fi ed. From

these, | clone was selected for 58 further

characterization. The nucl eoti de sequence of ‘this
Theleamting HagingB-uvbs Perdes BaphwedCDE Bhsirdicaptureinnthoare tepichaniin Big.12.

Thé"‘&gl x: e%@r%gth@Qg%a%é?nf’ﬁbso%%@gﬂa%s%%@ﬁvr%%}%%e%mhe TLPC

mulgin/8¢V.7 K6 Pap|tee mresciibrgl tarzel ErmeindféD%‘qm snumuiized wrBable 6. No
mef %?abﬁ l:M]du% ackhiy Wk oBtaRed Bk MR Roftd] ploflidsRadide ndh }fSA ECS and

uence characteristics of a selected T

canme@mmmls% FHpsesféd affinity for CD25 Pos. Pos.

TLPCO9 F92.8 M .2 Nunbering accordi ng Nunberi ng
accor d| ,ng El5 to Wlt| d-type TI EOC to exerlgent ally

Tak ) IH .0 11 Aaf gyasb'c 10 6 He
Arg 11 7 d@n Arg
TLPC mutein Kp [nM] CD25-Fc
S567.7 CH 1178 =228

Example 15: Generation of a CHO cell line expressing human CD25

For the generation of a stable cell line expressing human CD235, CHO-X1 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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12 8 Asp Ay 13 9 Val Lou 24 19 Thr Ala 43 39 Thr

Gy 45 41 du Ala 50 46 Au @y 51 47 Ala val 70

66 Lys Ay 72 68 Asp Asn 74 70 Pro Leu 75 71 Ay

Asp 90 86 Arg His 94 90 Lys Thr 97 93 Tyr Lou 99

95 The Lou As can be seen from Table 7, the CD25
“~motein F92.8 ML.2 E15 carries anmi no acid nutations 10- —

Th%%{ﬁpég%&ggéﬁ%r tgila'_zgl.ptémngs Tt%ﬁ;agw@mé& ARV m@ fbil@.ﬂﬁg The

Production of

comaplete §peipg PIgEeRse o hmmwdiﬁgi whh aplifiedtfem pYNAHE f@aqaa Agripheral

K L o
Bld Lgrﬁagh&%te%& bed u’s:i‘ﬂEi f&agg@?llﬁ%gsﬁ? !Ey gxcgzmlgq 1§&letpﬁf§eltE 41€0 ID

NG, |ThKf§R§tf?%°h°W‘E1f9f the fblersth grateie I@J&f%&? jamal peptide was
l1gM€&iﬁ@rtlﬁde{(Prﬁ;95 @B@Pﬁt’imBhﬁlﬂI $OPUt(E1|viﬁlo‘*@ﬁ attSRfng tb te@fantifa@urer s
periplasmatic uction via erneEter (:ultlvatlo}{,}ﬂ%dI:[I
recgEgERdaees- The @éﬁﬁDgAswaw%Pew WEESUIHDS VIR PIr ST
les&l%ﬁorpﬁgésﬂbtﬁﬁrm iSolhte R dgafdsd Fel ale&ld’pﬂbxems fsafesribed in Sambrook et al.

o Rl B Pl S Qo G Bl BERRb o e

expi‘stiéHBJe&BﬂpcIBNAB abdopr) e@uviitppeit whick Gadli |ba@ lir@atided with the same

mpnuf act ur er ndat i on rati S
cesHET BEYBGT Bcrh ST Fimel P e it B vector
(CPhlﬁpmfalBoot)QM)thamﬂm gasextecibdiand pofifiethsing threi BadeFrbeitiasmid
M %ﬂ;@l 51 sui t abl e equi prent according to the

% #Yers' recomendations. It was found, that

the nutein F92.8 ML.2 E15 eluted fromthe size

4066 B3O ceEQtDHK@z INb. bee ﬁofgrbﬂﬁ bt Fyeaks DMENGlRnM medium
nononeri c i meric prote , res$

|
(GlpmgneErnias s (v e 0 B e B SpsBr RS rE Bepsteced

thel f@l‘lovhﬁ?dafyld&hhfﬁ g EE%@D‘N@I dndab pDigofeétepme200EAMAbgenPiccording
Measurenent of

e affinity the affinity-i ov.ed
to T CORTRRRET o rotpRndscne C At | o UPG S CD25-
pcbRA3NBESH N or EJQ]ZN&B MZe@H:_a‘s Bontmh @rerday latgndhakeliewee trypsinized and

tragsrfgrged 1ntg %wg g 5 e glates The following day, selection started by addition of 200 pg

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 snecific 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 1l PBS/2% v/v FCS and incubated
with 10 pg 867.7 C6 obtained as described in Example 13 and labeled with fluorescein
(Fluorescein-5(6)-carboxamido caproic acid N-succinimidy] ester; Fluka) at an equimolar ratio
based on the protocol described in Schiehuber and Skerra (Biol. Chem. (2001) 382, 1335-1342).
As a negative control, 10 pg of the recombinant wild type TLPC encoded by pTLPCE and labeled
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20 described in Exanple 20 was tested in an ELISA
assay for binding to captured CD25-Fc and the control
proteins capture mAb, HSA, FCS and captured human |1gG
Fc-fragnment. The assay was perforned as described in
Exanpl e 14, except that 2.5 glnil CD25-17c and 2.5

- tgfm hurmn .gG Fc-fragnent were used for captdrifag. — -

w1tR Fludkeecere Wh tekyiligholr RatioN\Gas ] %@sd ED Bk pERflby @ confirmed with

T N e TR T

isogppednanl AfteisHaninaidubaios onktaallswat wathed weioaplteRBS/2% viv FCS

e Al ) TR0 GY CBBRe FAPDGt Poh BT BICHDBL 7 ar e

summari zed in Tabl e S. No neasurabl e b| nd| ng activity

ol O ol kilsit 27 SRR Th SRR S lfeatumng

of WefCHO tegll ina @wmgsm@hmt@%eWh%m Eigmﬁcant stammg of the mock-

oL R 5 1 EER enacy  o

binfing o tetiscelfi liwpeiested. The gbtaimsdAnifivssamare deeediniKigldf a
CHO cel |l line expressing human CD154 For the

generatl on of a st able cell line expressing human
Exanple 47: Gemration-ef ancerroygnpne-RER library for dhe gffinity maturation of a

cﬂz@.@g&ﬁf&of@ﬁbmgtgnt he expression vector

SEQID 5 NO11; Fig c?
Th@ﬁ@é&ﬁmrfﬁmwéési@ﬁo% KepribedmEssReR %@fﬂ@m@we for an affinity
ma[u%ltmﬂ %Mhhemﬁ@ a%@%@deﬂiﬂioﬂ 60y ngéw'éﬁmed based on mutein

_? | Zeo(+) was otal d_&acrlbed m%
S6%. 506k AEPIONEE e PHEEY aw TR lrasy hRpgpEped the
binding irffNERtiorYOES S, GMs BlepRad by thel 230388l dnhlogd 8-640dBTP and

op PR PRl Rnt R b S B s e S @aretfargel (P63 ). et

Biot. Q855896033 BAhy@sor-posnk ampfﬁ“dathm rexetifneifecy’ bigtioflatédidigonucleotides

sef i NG FERRRDIR i B Pl B b oy s ik e
oligrdeqyaicteotidgsaerfbmkiof thia R re@lﬁcﬂ.(ﬁléblt\?!ﬂﬁle aexplifatiod reated in point
muEaEal‘?s r\émforr?g g.}/st)rﬁma ab{%xg @E Iﬁ?ﬁlgeg%§%s%e%g?g%@ %nglllseﬁ%gt of the
stngasdl igtredf thp Tsaﬁmm Tee P@R progleny p'm;unf‘cﬁ wsing thaWigand S¥nGel and
Pcﬁ%ﬂas{n-lﬁg S s\{gré 315&:1%%’ %3%} él'!ﬂur{g ﬁu Wﬁg ?%lgiﬁé}g réﬂr&@ﬁtﬁtg the

ssi| oh 'vector 15
affl(ﬂitmatﬂmﬂéémr}’ WhTREC maiging éélwclelcrﬁé’airfp%ﬂaﬁ/\ﬁ“ﬁwuf yiih thg gestriction

enfl}'ﬁlﬁtB'é 3 r}'glge&ﬁ] 5?]6% gto e %sghdﬁﬁnpﬁ‘%ﬁ@fﬁbrﬁlﬂc\ﬁft& and then purified as

rans resul ti ng expr ession vect

desgyiiaeg gbovs kg TR druble srnded R ArigmARLof 8% ?%@P%Qfs Hyfége. DNA-

| fragthibnd ot m&%&@&@@&é&@%&%&’%&&m theiMUblotiKitdps le_smg slttieptawdm-

E; agen) G ow h and transfectiaqn_ of K
cogf maggstic pgads {Merpllgs desctibrd inkxararle lon vect or
CD154 pcDNA3. 1Zeo(+) was carried out based on the
di n. Exanpl e, 15. |

oL TS B R o g 558 P v
preﬁ&&ﬁiedg?ﬂggéc{fé?i SHEIEA 3the g&cﬁiﬁ @LP(E’X(F&%)E&? hsn@rsdrg}ed in Example 1.
For th b@gﬁ&é&w& Sﬁ%ug XE pmoH o? 91& P(aﬁ{ @agmen drﬁ 7 ug%ﬁa ﬁ/molfgf the
vector fragment were incubated in the presence of 420 Weiss Units of T4 DNA ligase (Promega)
in a total volume of 4200 pl (50 mM Tris/HCI 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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25 Exanple 23: Testing of affinity-inproved TLPC

mutein for specific binding to CHO cell line
expressi ng human CD25 The nmutein F92.8 ML.2 E15 was
tested for specific binding to a CHO cell I|ine

expressing human CD25 in a flow cytonetry assay. For
“this purpose,.the CD25- pcDNA3. 1 Zeo(+)- or CDi54- -
addﬁl%%ﬁl Jed@ SA ltOrn?h%f KukBH mcf‘ﬂ@ (RE¢HeD, 4996 I 3 P&thnhdhium acetate,

eés 15 and respecti vel vvere 30 detached from

aﬂdcléigt%lreg‘@ql@’k@ﬁ\ﬂ“tcﬁsswgﬁ agperfaymy Ef%‘ﬁ?] Rt éndat the end the

DNAORas@iio16&d th s fiﬁﬁlrc%nceh&mbﬁﬁl? Q@tﬁ@hﬁlﬁn 3&)&1 VOB 2YR1Y/ fMof water.
FCS and incubated with 2.5 gg of nononeric F92.8 M. 2
E15 fraction obtained as described in Exanple 20 and

Thd kotidh &td tAnéfe@iabbslofBMcRbcohphie EM:JZ IXLI-Ble(BSitRk 8 al., supra)

Fl uarescei n-5 -C oxam do .ca Ci
was R CR T H0g 1 TP Ble - B GREpBRGEE 2 Heligsis B gput 265
10° dx@.ﬁsfﬁmﬁﬁld viefe dbedimed i bies; getﬁél@lﬂl’&éﬁﬁ[ﬂnitﬁu pirB) TheAgn&formants were

ontrol, 2.5 f the. 81 r i . |
o A R R B P B e EEIAGG Tt L spbhtdion wO
03/61941. escel nat a twofold nolar ratio was enpl oyed.
CD25 expression was confirmed with Ff TC-| abel ed
anti - CD25 mAb (Acr| S, Dl\/519F) u3| ng FJTC—I abel ed
1% Rijase ting aind pia d (CID28-specific TPLC

mui ™ -‘ | Jiét‘r%lmﬁ Mreﬁ tgse vvashed tW| ce with PBS/ 2%
Yy flow 5 cytonmetry using a

ForEieGsRalidnni ﬁff(ﬂBMEn vedh @RI 5nspeeific THBYE muteiies from the error-prone PCR
f.f
11br§1 él'f:&hﬂ)é’d’ (J;Dg%rg% 2 %Rgu% mszfg %&écftx'oﬁ wBd bEif8nfed %itR 2 MkredenEshdtegies

how si gni fi1cant staini ng
(seleernonﬁ@at«aﬁ@ ¥¢iH, Iqquséveéyagﬁmn&tg thewprgial aptinddpscribedipExample
9%1&&0?@1%111 tRd (FbidEd] Q.LleesctnB@d {1t reRdink I PR RXRE i%&ﬂ:laﬁ&h with

uman occurs. The controls V\/I|dézhﬁ) ‘tﬂ’?
the @eger@e&eugw@@erﬁtsls @P@ﬁhﬂrl}besahwersﬁrﬁawrghﬁés Peke qYSFMfﬂé‘@“ﬂ
timbE8drers mifResObicR 10€ the) U0 adTBpHAL@nide Prdédlg hilltifrb@tive or
e 24: ldentification of affinity-inproved

I
S@é@%‘?ﬁ% Wﬁte*F'EPC mut ei ns by use of a high-throughput
ELI SA screeni ng nethod 15 For the anal yti cal

TPl | AR RFHIRE W0 Geeet TOW LAY TRBUSydAn

Immasnofetdarchswas &bated rom thapol Sityrele -plawg (at o cbmcealfrétlomdf V¥ gyl After

o33 L5 L35 EEbED IR0 (AP ORS a5 Fhector
ctrandgg ) agRO hgis (selsorimisihiogyei) Wasardeelod insubatrd foorRGRue at RT.
Adéu'rﬂe% ptfdenfill Dorl Lol Bnaitne afiBhs hiY 5y BHRPORG el the

was | SO m Xt ur e “of

bacmal strginddd dlusias d¢sn@@dblyExampﬂ€e7c Ini thfingl, saqqondpad ﬁn@@@lﬁﬁm cycle
abofu[ ?WI@X anpi g efnﬁ 1§ W%a%?’m@s &é;{@ el 29inphiter l!h@ts;ﬁnchmcnt process;

ection cyc Scrieeni ng for affinity-inproved
and@msarglpla wlasting qyolesers DoviRsmed rospes VT ha Blaseridrpiifcating was

perwnggﬁ asg@{cﬁﬂaﬂﬁ ke arfubil SAxRpQhA SR IphaHRREds REGinEUbafed AMPE instead
e cell extracts were tested for binding to
of?éfﬁs Fc captured at different concentrations (5 g/m,1
g/m, 0.2 ttg/m, 0.04 g¢/mM and 0.008 25 g/ m,

res ectlvel ) In par al | el rude cel < act
Ex ,; d9: Ident l) ion of affinityrimproved CD25-speqi &’fSE’& %{@%ﬁﬁ#@gﬁﬂ@

- A A\~ LI | udll LY
col F&dink eadpdir ed at a concentration of 5 g/m Vi a
Coat d. at

Foréhmﬂwgc% a@évcrtﬁoemgﬁhﬁ EH%B s it Pé%‘fi“%‘%f@“ﬁ?%‘é”ﬁv and

the Sl@ARA-Bin®Rg domain (ABD) and their characterization by colony screening, the gene
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the | owest target concentrations were confirnmed in a
secondary hi gh-throughput ELISA. In this assay, crude
extracts were tested for binding to CD25-Fc captured
at 1 g/m and 0.1 g/m, In 30 addition, crude extracts
were tested for binding to the unrel ated proteins

- capt-ur-e-mAb, 'HSA, CD 154 and Human Gamma-& obulin - --- |

cesshB6 iﬁ&%eﬂ HOMRROS CRIVEE) sxte§€}§st s%gciéieg ?539{ tl(i)@f h%ger&fl l%ctor%TLP(ﬂ
(%Q:E? ﬁgt H]@%%s%‘? EW&%@F@&P&O ‘G FiddSrise to a h| gh

signal at the | owest concentrations of captured
e unrel ated proteins was

25- Fc and | ow si.gpal s. qn
P gRirEere dira s P VAN i e LSEUBICL B aetoncs obiinedby
mfees@emm e pibsBaidgeneleaRa seits B/\ia@rnﬂﬁa;r@lm Fubled kg h RGult ke Jast
gea{1 Odeg)d(%%éh%ﬁoltghggg %g-FIP ifgﬁegmnt? %ﬁﬁHeglg{g \%E:tm pTLPC? and
teBisfosysitonndaf) E. aok G11di TGL-F aelld) @cieaititg fb@faffﬁﬁt?—lmbroir&f,‘ CD25—spec1f1c

A S R A B B B oot i B i gt

desaited imSadphabel, . arwdt(upnal |1 nsert were identified. From
these, 3 clones were selected for further
characterization. The nucleotide sequence of these

Acdlention of Sagle lorbrindd 0@ (BN ClIBirebdm 38Aevckilfnmi onoitei] avest vas Bpotted

inBh51RRE0H% @Hﬁca?gqaﬁm% oftb® hﬁ@&ﬁhﬂ@?\gbﬁ%ﬁ&h%&g%ﬂ top of LB/Amp

tegy B, ransl ate am no
aggerluienienemsiofiags pinhpdd{Genptiny & ftgearpwihiferg onwat 300, fallewred by

anE-hEQn&{b‘éﬂ&Ps%pk?& 291-5{11'3 Q.SZZ@@'%@ tyo M@c m%ﬁi)::raﬂésewegé 9{34@&3:1 bftop of the

. The nucl eoti de sequenc ones
h&éwhsb@%mbwaesmats@mth HASS whigh i) @51 W79 alcaondpppi Ig%fpﬁ@p agar
pldids cocfEéﬁuhDZb@ugA&TanﬁleSﬁ@ufe%IE@. wbfd inE@ARACKHH/ ﬁ'ICYStack of both

Tabl e Se yence characteristics of _selected TLP

Rt ORI T8 Bes Pheteitha espettye TERD EpuiapRsaverg s ased from the
coldaf¥eBn ﬁﬁ%pﬁer HRAbRB& avd 64:3 i98biflzdd Vi thdWkMRRKih- BEhdin domam tothe

HE R e ver RIRETEN Tl po 6 4 G U val Val Val 9 5 G u
Gy Ay dy 10 6 Be Lys Arg Arg 11 7 Gdn Arg Arg Arg

ST X N T R T R
weEh yereapBd ripatallel vAlhed differertcanced¥atoBs MATDASFe (AD aMyvalnM, 1 nM, 0.3
nM and 0.1 nM). Mutein/CD25-Fc complexes were detected via anti-human IgG-Fc-HRP
conjugate (Peroxidase-conjugated Goat Anti-Human IgG, Pcgamma 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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70 66 Lys Ay Ay Gy 72 68 Asp Asn Asn Asn 74 . 70
Pro Leu Lou Leu 75 71 Gy Asp Asp Asp 86 82 Ala Ala
Val Ala 90 86 Arg His His Hi's 63 91 87 Ser Pro Pro
Pro 94 90 Lys Thr Thr Thr 97 93 Tyr Leu Leu Leu As
can be seen fromTable 9, the Tlpc nuteins identified
—--fromthe-affinity maturation contained not onfy— "~ -~
FufiiH Bl dr RS izhdbnl Bk kR d@ge‘fﬂbﬁc@ of‘&ﬁstcﬁ]ﬁe,cfb@%%l.g Rls Qf hgx%lated
. (3-barrel structure but also nutations 1n the p’epafl e
inte &liFrABHRSaidicATREe 4 dhospamipe ficidsidstiating frommadifiad TEBG kResoded by
pTLPEDESE@ D MR D278 2ideh iRTahB7 STHRGRE LN sORBNcePR Hlofl F92,8 M1.2
positiaons of the framework region (positions 67 and 86
Elgtts dleiyinss SEQJRINE 1l respectivel y). Exanpl e 25:

el ected by the high- tr]rouhput ELI SA screening .
agle, /e nequencercharagteristics of 2 selegted IT.BC mu legﬁmoyggéf%mtxforCDZS
nmut ei ns S99. 3 H24, S99.3 Cl13 and S99. 4 P15 descri bed
in npl e 24, the coli X 12 [ n W81

har bgly%ihg t he expr e;q‘ion vect or #’FE%%IS encéggéﬁé@'—z
NoederinpHcedrting Waimbseid: dcairdinlie peri pl asmatic El5

pr oc‘j” ti onrlvi a fetgger%t.ernégl tivation as described in
Df%n‘é&éi%e%ﬁ%Th purified fromthe

peri pl asm ¢ fractussipgedTse ngl e st ep chromat ogr aphi c
protoccg with Strep-'l@cti n Superflow materi al %I BA)
using a colum of appropriate bed Vot ume and ‘é itabl e
equi pnéht according td the manuf acGlrers' Cly

reco dations. Gel fd4ltration was;carried o W th
Supe?ggg 75 materi al (dAmsr sham Phafﬂr?aci a Bi ot g%:rﬁ)
using &l 20 col um of 7appropriate B¥d vol ure &ud

sui t ablke equi pment acgording to thgsﬂmnuf act urges'
recommendati ons. The nononeric fractions were pdoled
and uséd for the furtffer characteMBkzations stéps.
Exanpl e4 26: Measurenepy of the affipity of they,
affinity-inmproved TLPC nutein for CD25 25 in ELISA A
diluti®h series of thénuteins 59918 H24, S99.8YC13
and 59854 F15 obt ai negl; as descri bedn n  Exanplgz 25 was
tested_in an ELI SA assay for bindi to captured

CD25- Féband t he contr%‘%l pr ot ei ns g‘g‘pture mAb,CﬁHSA,
FCS andi captured huma#7 | gG Fc-fragaent. 30 Thevaassay
was pe éﬁor nmed as descgébed in Exanpl e 14, except that

2.5 pg CD25-Fc and2.5 gg/ni huffan 1gG Fc 1Y agnent
were u32d for capturi 68. Asp Asn

74 70 Pro Leu

75 71 Gly Asp

90 86 Arg His

04 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
10 compared to wild type Tlpc at the framework positions 23, 50, and 51.
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64 The resulting binding curves versus captured
CD25-Fc and capture mAb are depicted in Fig. 20. The
val ues obtained for the apparent dissociation
constants of the conplex between the TLPC nuteins
S99. 3 H24, S99.3 C13 and S99.4 P15 and the prescribed
_target. pIOIEJn CD25-Fc are summarized in Table-10.--Ne-. . .

a rExgl?xﬁfé%OaliJrgdl r"n g'o? gl?_c_ﬁhﬁ le% '?Egéi @ﬁ-%é &r[ectgllebx the colony
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COILT Ol _Pr o s

_JﬁannmnﬁﬂLﬂunan | gG Fc-fragnent. Tabl e 10: Affinity

Fopt'hQ gfeﬁé}atg%?@g&t&%e\{iﬁ%%n &r;gtfg ?v;]lf Kﬁ;é aes&ma%yﬁgagzph&@, the E.

cozgggz Srafa 3 B harhgeringslroexgregsia vegor pid PC8gncading tigs mptpingvas used
for l@e mglc%zoduemgﬁmeﬂne?ﬁe% éﬁm@oh deéa@bea% E&:{;{P@S of
telns agal nst the extracellular domain of
human CD33- Fc enpl oyi ng pol ystyrol nmultiwell plates

Th@qutthr Wik Sliftie T R@E Eéﬂpﬁsﬁ?lﬁ@ﬁﬁ,hdﬂ% a §1ﬁ§e §t8[£ ﬁﬁ&rhﬁ@m&ﬁhtc protocol
LPC nutelns t he phag en1 i brary descri be

%&Wﬁﬂéctzl sty BRteral TR s A St o TPPEEEHE e fglume and
suifR! eqmbﬁsntﬁ@éqf&h%xoqhe bthidcwedrt” rédosineadaies.per f or med as

15 described in anpl e 3. The deviations fromthe

protocol are described in Exanple 7. The target
Gehﬁaat&nl%aas(cﬁ&ai B&w&sﬁﬁb}demsnﬁiemccmnyxsnmrmma Bioeech) using a

ol ystyrol S Wth cancent.ration m. The
colbgp et abtsppidle SiebRontg e e SHubpbl ek Ring o, e o hrers
recpin@iendations. head Soupytina the adteilPFeR &MA. 2415 eBfedByumathy size exclusion
coffghar e cietre: Pk Vil R S ARer prb, pspegtvely. e
mqnhmgumandshmm fraztigetwereivelep hudyesmil fy thedfnghes cbaraterigatitos steps.

acidic (0.1 Mglycin/Hel pH 2.2; 10 mn RT;
neutrallzatlon wth 0.5 M Trls base) and/ or basic
amp i 21 ; Mieasurapentief theafipiiyef theainitys rpvedFE:PC mutein for CD25
in BERdA @l i zation with 1 |\/|TI‘IS/HC| ph 7.4) followed by

Thal bacterial elution step, as described in
A @utiap basiey of the mpein H¥G Mili2dHS mengretin andydiperie Brctighsobtained as

desd:ﬁﬁéa' ih ﬁ?&ﬁl@ﬂﬁ%?ﬂ@t&% il anBIIBA by fo¥ Bﬁﬂiﬂb bapfulRACIRS IR and the
I ncubation with the targe&wfro e| (gha em ds from

Comtﬁépwiﬂéiﬁe?ﬂgﬁum%bﬁ%ﬁ‘&ﬁéﬁd P predtymapiat Fe-Tagipenh ocked

protein A beads, 2 times for 15 mnutes each, for the

B i RS o PSSO A b SR B w2

gﬁﬂhﬁﬁhhﬁﬂ}ﬂgﬂagﬁmthﬁ@&&ﬁﬁmxmpmﬁm;arr|ed out in this
way enploying the preparation of anplified phagen ds
fromthe respective previous enrichnent cycle with the

TheXBelfh g Kifdihfairvesveigustaputed CD23F aphagewd Wabwerdepicted in Fig. 16
ané[I tFig! Ll%,ergsp%ce‘tg/epyn 'the vz\ilinucs ob{amed $59RE Qpp%%l &issociation constants of the

comiplex between the TLPC mutein F92.8 M1.2 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 Fe fragment.

Table 8: Affinity binding constants between the affinity-improved TLPC mutein and CD235-Fc

TLPC mutein Kp nM1 CD25-Fc
F92.8 M1.2 E15 monomer 131 x34
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5 Exanple 28: Identification of hCD33-bindin TLPC
mut ei ns by use of a high-throughput ELISA screening
nmet hod For the anal ytical production of the

hCD33- bi ndi ng TLPC nut ei ns equi pped with an N-termni nal
T7 detection tag (Novagen) as well as a Strep tag(c)

—I-l-affi.nity tag at the CGtermnus and their---— - -

char act er igga t hr oughputg ELIgSA scr eeni ng,
t he gene (l::gsge teﬁ%:lo{ﬂ%ng{]m ng the TLPC 10 between the

two BstXl cleavage sites was subcloned fromthe vector

EXEI;EP CiézGélFér&mnmf a' o cElh fine éﬁﬁ&‘sﬁﬁp RdmBEEDISK 9 21)
erns were_identiiied

FOIP#‘@ Eenefaﬁ%afg%mhle el @Ae&%@a ngahePhety GIO §é§elﬂﬁ @éMZ No.
AO('Dlﬁ)’j%Fﬁi’é ﬁ'arﬂsfecfgl& F\’z&}ﬂm& Qkfessfol AlectBP @Ddszﬂ@@me, IZeo(+) (SEQ ID
eC|f|caI in the i mary Sscreening were
R B Fito 18 2odiing nwepa CRUP VTR G SRS ION B 0 aeiogo23s1.
hi gh t houghput ELI SA screening experinment as descri bed
ction,of

in the sane 5 _For_ the det
Ths Sl oR a0 £ D LTARr DN R 7B L Bh B SopSciHin s fpllowing. We
obtdfakd the DNAan&‘ﬁhﬁ'l affbtiRinaaCD lmﬂ CEU&SGESSMBBC_(O:E%OTIQMQ9023 611

R RN S W T AR W g A

sequéneg faenlie ppddtd TN A Rab bmﬂym:{cﬁbg!eqﬂlencdgckﬂle iplasmid employing the

olig!gggalgcl @gﬁ?@ﬁ ﬁ%ﬂ@!‘ ?g%_ﬁ& g}zﬁfﬂ 80, oWk PR E gl lholng the

corhpiers srgReseafitulyn COl f4wisaatised fioihig bediqr viaB@)rictibrudipast with Xhol

G S TR et ek 80L05) 5 e

fragihent was mrefiech(37ig8<d BY Gleas UpddpPromeda)andligatpd inigthi expurssion vector

sl S50 RN RBPEH L R AT B8 ol s
X14 dded fha@te%l‘h dwerpetringiarmed | with JbeyuEHbEng fexpygsion) B'eqtgrpé',‘[)l 54.

pcmﬁ? 12&;@@%& fhie IR HRlREMaakH [?Jri@l% S@NVAhEEndelREPRsIME VAT Kit
he ol i godeoxynucl eotide SEQ1D NO 37 as a primer on
(QlagPﬂbutormt ed Cenetic Analyzer system

(Appl i edBi osystens) according to the instructions of

leg |::nénclla E%{ﬂ Ct urqe{[ﬁ:}leg?‘gl ce%&sﬁ l\g gg%ﬁg};%tw f%%:tx%%smn vector

(oip:] sqpamm gzesa,f(+)wa@ BRfed Avigsdded ttferpﬁ:md)h&s@ﬂ)bd/ﬁﬁytmﬁﬂ)le 15.CD154

e Aeverd alonts on e ien & et pelsE piflepontE ERgntle 22, Clomes
exHibithethé htgmesse@mmrewaé uted éaranllfhuthee sssaysap w pamb ab.sd.

into the am no acid sequence and those am no acids

deviating fromthe nodified TLPC encoded by TLPCl4
Exé:ﬁp’ Q_ZS:ZIéstiaz of affiuigyritnproVabTEP( nutdindo ifio binding to CHO cell

éggg&% gi % %e l'i pocalin nuteins, named S 101.2

O, are given as SEQ I D NO 16, and
ThSEQein592.8 MINCE 15y astestsg éu spovidic pindag tch@HQ@qlmlemstswfg human
[ [

Crs M Rof SYERERT pripTel U Mgkl db CoRPRLRASTZA- or D154
peIPi4B é&qwetragefqﬁ&@hlooﬁllﬁ described eBgmapdes 1408d 22 vespenivelyrwere

dethdibd P& ANAk deyﬁhos s wihBB.214, 305 @y el hgl%x‘ax&ﬁ%l)a%moaééllg were

sequence an e am no acids devi n romt
resppaiider B0 T PRRI2Envé vifeiang jrpuimtsravithd 2y e 029 ongmerigiafdMi-AELS -
frack %h' c%taléed amfesaﬁeh &9 tExalBpls 2OUBACELdIH & S QwsioMeRolaP rR® with

fluorescem (Fluorescem 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 jug of the
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Table 11: Sequence characteristics of selected

anti - hCD33- Fc nuteins Pos. TLPC S101.2-A20 S101. 2-008
S100. 1-108 Nunbering according to the wild type Tl pc
25 Asp Val Pfro dy +4 - - - +3 - - - +2 - Asp +1 -
Leu - 26 Arg His Ser Ser 27 u dy Lou Gy 28 Phe
-Val Thr Ser---29 Pro His Leu Ile 30 Qu AspGn ¢ys  ~—

1ec§1]nbﬁ{§%t \hﬁiutyp% elg_dfF‘) Exéco% lﬁﬁ@l‘@@ ahBNateled withtldaRascdif e Nvadfold

moles ratipyias emqalgycdg@D E3AxppRssion yas chg,fgmc% gutl_%‘g;[‘(igaﬁelgiwtl 25 mAb
(A%}%SDW9 Fi. SsikERTabbelebOBGIHI Acdée EMYEE) ﬁEiotypE%nthﬂ.SAderBO min
109 Pro Thr Lel Pro
incaaSor o GHE o VAR BHE5 e FENIS TR PSP GEH Ly fow
cyloBRir) AGAONFACSCAlBuBsdtbd Dibkinsén). +2, +4 describe the
insertion of two or 4 anino acids in | oop 1 of the

TLPC library described in Exanple 2. Exanple 29:
Bokl @l h@ﬁﬂrylnnpzaﬁvetimﬁlsﬁ%ﬁlﬁnmaem F9R8 M2 Efﬁempl kD24t speadfic mAb

Shg‘{r") %q’glclg!ﬁg g‘g}%&g%’t} ﬁifleéb G Ilg B%%Sﬁfg: 9%(2% ]QQFIB n§ 8‘31 ignificant
stabriis dTiie T EMEcllgitle expuissigg hegindiD MébmmTh&t@qung typg TLPC and

B MR T TR M e

in Fig. 19.

Example 24: Identification of affinity-improved CD25-binding TLPC muteins by use of a
high-throughput ELISA screening method
For the analytical production of the affinity-improved 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-throughput ELISA screening, the gene casseite between the two BsiX1
cleavage sites was subcloned from the vector pTLPC7 (Fig. 4) into pTLPC8 (Fig. 8).

For this purpose the plasmid DNA was isolated from the mixture of the E, coli clones obtained by
infection with the phagemids from Example 18 eluted as a result of the last selection cycle.
Screening for affinity-improved, CD25-specific muteins was carried out according to the high-
throughput ELISA protocol described in Example 4. Crude cell extracts were tested for binding td
CD25-Fec captured at different concentrations (5 pg/ml, 1 pg/ml, 0.2 pug/ml, 0.04 pg/ml and 0.008
pg/ml, respectively). In parallel, crude cell extracts were tested for binding to human IgG Fec-
fragment (Accurate Chemical) captured at a concentration of 5 pg/ml via the capture mAb which
was coated at § ug/ml. Clones showing 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 g/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 pg/ml, 5
pg/ml and 10 pg/ml, respectively.

A total of 13 clones from both selection sirategies 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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10

21). The obtained plasmd thus encoded a fusion
protein of the nmutein with the OrpA signal sequence
and the T7-tag at the N-term nus as well as the
Strep-tag(r) Il at the Ctermnus. 10 Single col onies
of E. coli- WB 110 (fernentation) or E coli-JMB3
--(shaker fl-ask expression) were transforned w-th the- _ _

the %g«lc‘)lgngidg Qﬁ%ﬁé@ lethﬁqg%':@&wtaoflﬁd‘ QenblLE2Guetty) tvs rtﬁ:teﬁrmned using the

or 5101.2 008,
oligptroxgiuslestider SEQ KD NQsr¥<8i 5er OR @0 f“ti’mlﬁﬁﬁ %E‘H?téf’t }(w}’ze{ frégtema

(Ap?ﬁed ﬁl@gﬁﬁﬁgpﬂﬁcﬁ&ﬁ%t&ﬂéjm&thﬁn&ds?& tHOfEdn bRt employing the Big Dye

onat’ogr aphy gﬁerfor?‘%sg s described in a5
Terminaias| @ Sq‘h‘én"SEC telfdRbiest Bipsyt UTHRC OB FRpiARmS
fun&{o‘ﬁﬁﬁhs‘értf\nre%q&dnﬁﬂecf Port th&ed RS wéie 106xted-foul f0Bhea nichréSterization.

.2 008. The pinding af
ThegRiskio e 1BR06S B QERAT R oo LTt b e A dipm sctecton
str a@gg%nd EEoupl FobdnedVidasddleeti@ntranty Bheasariafislated lytOCilfle aohino acid

t
SeqUSIAE px}gg&gslpggqﬁopa}gﬁﬁfleve%xg g §f8}%2t8?cp @ed‘%ﬁlﬁ% gﬂcﬁ grﬂg’ﬂf’CS (SEQID
NOEZ&RE V&Bmfz:nmetm @he puddside keydense of dionestSYP §dil24q 8PB3 O and

et
sof el SR 88 SERIE o Buokgsss sl

(Grel ner 384 well) were coated with 20 gl hCD33-Fc
ncec’:%f L '15‘.9:5 &r éy E' BRI B Ve d SNRITR for CD25

T anti y , ackson
IrmunoResearch) and as a control with higG (10g/m,

son | mmunoResear ch) t2pc§¥ N §§9.34ﬁ24 Thepa BC ULt S§99.4 F15

*Fc (1 }t ‘, R&D Resear ch) and hCD22- Fc
_g:@ﬂﬂlg PepNumeatitg were captured via the AffiniPure
ggﬁ ti - hoRiad G Fc Gamma fragnent - specific

for RT. Afterwards, the ELI SA was

i Wi tﬂé&P-ﬂﬁﬁ‘é TLPC mutei ns from Exanple 29 as
descri bed i pyf¢@mmbe 10. 30 The resulting binding
curves were |tted as desgribed i iExan'pIe ép and a
depi 8t edin Figs# 22- 24. Yfhe val u ¢ obtai ned for the
appagent di ssocgati on comdbtants ofGlyhe confllexes Gl)’
between the TLPC nutei n nd theW&Qr get pfﬁ?%el n
hcD3d-Fc as wel P as con‘p Xes bet ween t he C rrutel ns
and fihe control 7prot ei ns GIED22- Fc AtR&D Sys®ess) andArg
HSA (Si gma) are summari z%ﬁ,‘ in Tablg, 12. 3g;$8 Tabl gy
12: finity bi Adi ng cons Bnts of t%e TLPC_nut ei ns
TLPGQ3nut ei n, noBomer Kf nNEACD33- FEeKDf nMLh&PR2- Fc e
KDI hi GI Cg%S S 10 ]1311% A20 5.p20. 72 CD33r S101. 2 ger
008 726 9 * (rmononer) CD33S100. 1108 13138.8 * ND
(norg2rer) CD33 ZBO1. 2008 4% ner) &8P 13,7 Hen Asn

43 39 Thr Gly Gly Gly
45 41 Giu Ala Ala Ala
67 63 Val Val Ala Val
70 66 Lys Gly Gly Gly
72 68 Asp Asn Asn Asn
74 .70 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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CD33 S 100.1 108 (dinmer) 6.3 1.4 -* ND No detectable
bi nding activity; ND = not determ ned 5 Exanple 31:
Measurenent of the affinity of the TLPC nuteins in

Bl Acore 14000 response units (RU) Affini Pure nouse
anti-human 1gG Fc Ganma fragnent-specific anti body

- —(Jaekson -I-mmunoResear ch) were coupl ed by amne- — —-

coupgi ng to a Clfs sensor ghip (Biggore) agggrding tho
theD&?nuf act ur erale recomTendatl ons. 3000RU hCD33- Fc
( R&Dt esear ch) re captied to tHifs surfdde by  Thr
injegting 10 Al 99f a 0.2 pg/ M hCR33- Fc solfygi on at 1@,
flowrate 10 of 2 I/mn.1IBS (10 nM HEPES, 150 nM Nad ,
2 mM EDTA, 0.005% v/v Tween pH 7.4) was used as

Agaanbeé segn frufifTable 9Ahé Tihamuleas idvatiBeddidmihe dffinity fldhuSation contained

unni n .buf. f he . T tai ped i n exanpl e
nolyy RGOl B i SRR e el e RS gy mutaiors
in the pemtide esgnehts fordihglthe raangd llﬁod\?ﬂlli binéin@fockbt/ (RerB1ekidawy 28, 32 of AB

T RS Ao e e,

respentively).f ace of the chip was regenerated with 10 15 nM
HCl fol | owed by recoupling of hCD33-Fc before the next
[ pocal [ n nmut ei n l_‘Was nmeasur ed Al 'l nmeasur errents wer e
an -oduncti b e 1af S rp R : l

thlkyugﬂl'[ﬁ Bsme{eﬂmg” " 45400. 1 108 2000 RU of hCDB3- Fe

e surface descri bed above and the
Fosﬂjﬁ mep@ﬁhmquu@nqnueﬁtbe alfeins $89.8 Hid4 S99 8«C 3 and 899.4 F15 described in

Ex&ape @A thakl BN kab stpaif W31 Fd]l%u&%ﬁ% e gxﬁé%@%\'{}\ﬁ@%&&ﬂ@?S encoding

were fitted using the Aeval uation so
thegs ulsing Wanisedfos th§ RefRsAtigyreductionvipfermenyies culfipation as describedi in
Emmg@gbtlng affinity blndlng constants of the TLPC

muteins are sumari zed in Table 13. Table 13: Affinity

bi ndi ng constants of the TLPC nuteins TLPC nutein ko

Thduin wasWusifidd fhont dBdiplBaic Tﬁct:cgﬁgﬂg 33-1 @ Qte%col'ﬁ&{%atggr@plﬂc Oprotocol
with e iy Sobelon mggel (LA isfg 2 913, of pppiPDeiFe b8 voke and

suitable@laipment acirdidg toAhamirafasweds’ hetvhachegions.i pocal i n,
wherein the nmutein conprises at |east two nutated
amno acid residues with respect to the wild type
Gebitiratinnadis dars edjore with Saferdra f SimetetialifAmersbarb BlearmbdipBiogkh)ising a

ooy g SRR ATy S e bt
rechmpgpdaticns:  Tlhep guancinggic afmgtlwse msien pobled nandeiusedbiford shea further

thIY tidn@ GGt wi th detectable afflnlty 2. The nutein
¢ o%cﬁagllmg l%\/\,'nereln the nutein conprises amno acid

nmutations at any two or 10 nore of the sequence

Ex%ﬁletzhomasgl?em&ﬁ of B affidity ofthe aﬁﬂmtz?i#g gl?_lléd T$PC miteindfr CD25
o3, 100, 106 and )

i_“_Ebl%eptl de sequence of human tear lipocalin. 3. The

A diMtig &rief oﬁﬁ@rhﬁfe&s 999 PR, 9'013 %H@sm Bl $bobkBned as described in
ated to a | abel selected from the

conj
Exgeple Egt‘*‘iaﬁ fstef ipayERISA ataydet piading Emsaphied ala%ﬂ ¢ and the control
prokeitli cORGel VAD, TRIRE FES afDt BB HudlR IS5 Fo-fragment.

The assay was performed as described in Example 14, except that 2.5 pg/m! CD25-Fc and 2.5
pg/ml human IgG Fe fragment were used for capturing,
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15 fluorescent |abels, chronogenic |abels, |um nescent
| abel s, haptens, digoxigenin, biotin, netal

conpl exes, netals, and colloidal gold. 4. The nmutein
of any of clains 1 to 3, wherein the nutein is fused
at its NNtermnus or its C termnus to a protein, a
~-protern domai-n or a peptide. 20 5. A nucleicacid--

" TllgPésﬁﬁHél%?&RﬂMrbe%'v&Q? aﬂg@h%&sg@ lgcﬁayrhe nucg&g 1&9:1131?@ 2.

tein o
Thewyplaes bainsel ‘f@ll thg mp@eefcqqqﬁm@@a cprstagtos ghegromplez hetweer e TLPC
mrﬂé&ﬁé §9903 BS54, %99@'@1@%& S@§ 4 @h%{a tﬁe gf&%&& 86bet Brofin CD25-Fc are

phagem d_vect or . ontaining a nuclelc
sugBRHZeR Sakly &0-dio ramureffle @n@znwtmtf dyay obtajpedor e gantrph groteins
captitle hAXS HBN) 808 ah@EhpRecthuidh BIANFOfradibiRN tear |ipocalin

of any of clains 1 to 4, conpr|5|ng 70 (a)

subj ecting a nucleic acid nol ecul e encodi ng human tear
TableD0CAHikity bik@ndRtnRGREEHkEen Ale affind-iBHroVed ELET imbieie fld CD25-Fc

codons of any of the sequence positions 24-36, 53-66,

79-84, and 103-110 of the linear polypeptide sequence

oft human tleaIT POaeeih i In (Ib) exrblf[g{ BidA] d@zstlzd ;ea_st one
nuemnuca&gg nol ecul es o aljpgdn a) in a
g ) e

sui table on system and nriching at
| east one nut &9A.31KE8I ng a det ect abl3®7ki43di ng affinity

for a givent t.,cby neans of sel gn and/ or
i sol ati on. %bg%fqghod for the prd%ﬁc%lon of a nutein

accordi ng to any of clainms 1 to 4, wherein the 10

Ex4] ft{ B Ei’hgﬁe o EHI‘es T!?I ﬁ'ts% ebtidl of {'#ECOHIHPJI ghﬂust the

or 1re Tt er ano

oeptrue‘ 'S proau

syzlst ! BALVE 1t well matescing

fkpﬁgﬁggqé%&g genetlc englneerlng met hods. 11. The
claim 10, wherein the nmutejn is_produced in

Fog thg selecsien af TIFC Buleis yhstahagerpd Hbrarypasclesraibpd i Braples?, was used.

Th'ess@ieéﬁdﬁdoff TP Wt§n$&ﬁlgloﬁﬁg BBl & HRoD! Endlﬁ\f'elp lalel! R plaafomféd as
arnaceutlca onposi

j'on conprisin ea t on
dotpbest A ESATIBIR TP EHAORRTOm g PEplocoage GfsCrge ple 7. The arget
hO3S o REZ D REAQhPivey digctl cobiedbrihe ﬁiﬁisﬁyrﬂ% wilita @briesnt@tion of 1
ugmﬂﬂan tear l|ipocalin <150> PCT/EP0O3/09404

s l.;

The selection of TLPC muteins was performed employing protein A beads (Dynabeads Protein A,
Dynal) essentially folloeing the instructions of the manufacturer. BSA was chosen as blocking
agent for phagemids and target. The phagemids were eluted under acidic (0.1 M glycin/Hc] 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 pl 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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<151> 2003-08-25 10 <160> 39 <210> 1 <211> 1123 15
<212> DNA <213> artificial sequence <220> <221>
sig_peptide 20 <222> (22)...(84) <220> <221> mat
peptide <222> (85) ... (1113) 25 <223> fusion protein
of nodi fied TLPC and a fragnent of phage coat protein
pti1- <220> .- <221> CDS 30 <222> (85)...(546)—<223>--- .

Fo[ﬁa}dﬁ & %—E %e&t%%@f ‘ﬁﬁg%‘%ﬁﬁ? S‘g%rfge 1%‘33%25 @%%}éj&iﬁ%nc 7the

px&pg@ggn Qﬁg,am;:)hfwd phigemids)froap ﬂ@ze@mm'o peiats eBichmibcyrie with the

3’1&?3‘5“&'25&&‘2? a‘BgL(E:}[all 33? Eg%gmld% w%?e L{t‘l\’%%p@e%@?cﬁv%a&qg ﬂ?(ﬁ'?:l cycle.

Alalle Ala lle -21 -20 - 15 gca gtg get ctg get ggc

Exbhbld08 [R64 D O 393 PO Sl
a y Va Al'a G Al d ASTD TV = U

.Mﬂ%ﬁﬁh@gg att cag gat gtg tca ggg acg tgg tat

Fofth@arBlcd) fbddeddn of the hCD33-binding TLPC muteins equipped with an N-terminal
T7 detection tag (Novagen) as well as a Strep-tag® I affinity tag at the C-terminus and their

characterization by high-throughput ELISA screening, the gene cassette containing the TLPC

between the two BszXI cleavage sites was subcloned from the vector pTLPC12 {Fig. 7) into the
vector pTLPC14 (Fig. 21). The hCD33-binding TLPC muteins were identitied by a high-
throughput ELISA screening method as described in example 4. TLPC muteins that bound
hCD33 specifically in the primary screening were selected for more detailed binding analysisina
secondary high-thoughput BLISA screening experiment as described in the same example.

For the detection of target-specificity of the recombinant TLPC muteins, wells of black Fluotrac
600 ELISA plates (Greiner; 384 well) were coated overnight at 4 °C with 20 ¢l of a solation of
AffiniPure mouse anti-human JgG Fe Gamm: fragment-specific antibody (5 pg/ml, Jackson
ImmonoResearch) and as a conirol, with hCD22 (5 pg/ml, Peprotech), hlgG1 (10pg/ml, Jackson
ImmunoResearch), streptactin (10 pg/ml, IBA), human serum albumin (10ug/mli, Sigma) as well
as a conjugate of RNase A (10 pig/ml; RNase from Fluka) and digoxin. The target hCD33-Fc was

captured via the anti-human IgG Fcgamm: fragment-specific antibody for 1 h at RT.

Multiple TLPC muteins turned out to bind hCD33-Fc specific and 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 SEQID
NO 15, respectively.
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Gy Qu du lle dn Asp Val Ser dy Thr Trp Tyr Leu
Lys Ala 55 5 10 15 atg acg gtg gac agg gag ttc cot gag
atg aat ctg gaa tcg gtg 180 Mt Thr Val Asp Arg GQu
Phe Pro Gu Met Asn Leu Qu Ser Val 20 25 30 60 2
aca ccc atg acc ctc acg acc ctg gaa ggg ggc aac ctg
gaa- gec- 225-- Thr Pro Met Thr Leu Thr Thr LeuGu Qy

TheQefudieilg (o€ o skeftb@d Fronfhe Proteir @B&d%aﬁniﬂ% ¢ev@higd B different
ata agt 2/0 L Val

) i . ggc cgg tgc cag gadg gtg aa cc ys Va )
lipopHin nygieing. %be Ircheo's}gerse@epcemf gwe;f@e @@-%0@, shapen fgicfurtes angysis,
was2@néiBed Bfth€4Bing add ﬁs@@eﬂ%@ kndd86se 4RhoGeHs BORatRAl FrohAhe ABMfied

cC gac 315 .1 al Lou Qu Lys Thr As u Pro .
T rofged b S EPGH (g 308 gy Baplerd Sos g scpognce sgieg siven

5 as SPCAIIWO: 26.¢ atc agg tcg cac gtg aag gac cac 360 Qy
Lys His Val Ala Tyr Ile Ile Arg Ser H's Val Lys Asp
H's 15 80 85 90 tac atc ttt tac tot gag ggc cag ctc
Tablealt1: GefhedtRGhatder3tics f gélectdBanti-ROD3BIFe nitheinsTyr Ser G u

Gy @n Leu Hs Ay Lys Pro Val Arg 95 100 105 20 ggg
gtg aag ctc gtg ggc aga gac ccc aag aac aac ctg gaa

gcc 45@os.G y Val LYEPCeu VAIOIG-H20\r gSIE2-GOD LPEOOASIDS
FmL%iucgccurcﬁlxa 110 115 120 25 ttg gag gac ttt gag
gcc cgc gga ctc agc acg 495 Leu Gu

Asphdivdd QpeTlpgs Ala Ala Ay Ala Arg Ay Leu Ser Thr

12-5 1 135 gag a atc ct tc ccc cag ag aa
acc tgggt ot cca 9993%40 30 é,% Ser ”gﬂ eu lle Sirlg
Arg @n4Ser A u Thr Cys Ser Pro Ay 140-145 150 tag
get ggcgQg9c ggc tot ggt ggt ggt tot ggc _ggc ggc tct
gag 585 Xaa Ala Ay Ay Ay Ser Ay Ay Ay Ser Ay

Ay dyXer Ju 35 155 160 165 Asp
+1 - Leu -
26 Arg His Ser Ser
27 Glu Gly - Len Gly
28 Phe Val Thr Ser
29 Pro His Len Iie
30 Glu Asp GIn Cys
31 Met Leu Ala Thr
32 Asn Phe Thr Cys
33 Leu Leu Ala Ser
56 Leu : Phe Phe Val
57 Ile Gly Gly Val
58 Ser Asn Tyr Arg
65° Lys Asn Lys Lys
83 Lys Asn Asn Asn
105 Leu His Leu Val
106 His Met Met Met
108 Lys Trp Val . Leu
109 Pro Thr Teu Pro

© These amino acid substitutions arcse from accidental mutations outside the randomized

10 positions.
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ggt ggt ggc tct gag ggt ggc ggt tct gag ggt ggc ggc
tct gag 630 Ay Ay Ay Ser Qu Ay @y Ay Ser Gu
Gy Ay Ay Ser u 170 175 180 40 gga ggc ggt tcc
ggt ggt ggc tct ggt tcc ggt gat ttt gat tat 675 dy
Gy Ay Ser Ay Ay Gy Ser dy Ser Ay Asp Phe Asp

T Tyr 185-190-195 - 45 gaa aag atg.gca aac get-aat—aag —~—— ———
+7]98 dgRtibeihe irdéifiodeawa 8t 4 HfifRo 448 in Wop lWﬁlemO‘ﬂb@m‘%&cﬁbed in

Al a AZ;n Lys Ay Ala Met Thr Gu Asn"Ala 200 205 2
E’&‘é‘%pleg a aac gcg cta cag tot gac get aaa ggc aaa ctt

gat tot 765 50 Asp Qu Asn Ala Leu @ n Ser Asp Al a

Lys Gy Ly eu 215 220 225 gtc get act gat
Exdyaplg 29 ugifon of Cputelns © a1t ggt gac 810 Val
Foltiee prbparaisp prbyiictich vf ik antth@D I3 wurdisaPs (Boy1 BBES1oh @ AFoVand S101.2

95 230 235 tt tcc. ggc ctt get aat qgt aat t
O@&tgﬁd%‘go& E)&g}p%ef‘{%ttged@fta%gngng _ o1tgeytwet38 ﬂw, AVY B,agﬁ gleavage
siteh wassmibclGhed fdhathdectop TLASH2 (Flad) & @e 24es2HR pRERIdITLEAL (Fig

t sat .t cc, caa, at et .caa.gtc ggt .gac gagt t, sat .
2SS S0 T S o 8 9B PRl ine
se@epcayl tisTi7-Bert BED-28EnR 70 web aciht Strtptag® §l s dfe Groskmints:

cgt caa tat tta cct tcc ctc cct caa 945 Pro Leu Met

Asn Asn Phe Arg G n Tyr Leu Pro Ser Leu Pro A n 275
Sipgecalg8es of 6. todig Wi 10 (Gramentafionropdf. calt-TNI83 (shipther Aask exgyession) were

. ; - A
oS i by B O 8 o
ort $h01 gk PO atespeefivelyad hagheksr Haskaexprassionttbe dgt fagyentgfian, the SA-
gy S ol S et s
Exgmplege 3he3HC feyqaledpginpesic 2pd Hmprameig proteiygiigactip for feglonpreS 100.1-
T0t-akd 501 21908 Y8k bikdRg MFinityHe ni¥Bbmdit an{@imEMERra®@bn was separately
determined in an ELISA.

Example 30: Measurement of the affinity of the TLPC muteins in ELISA
For the determination of binding affinity of the selected TLPC muteins from Example 28 for the

prescribed protein target hCD33-Fc as well as the unrelated control proteins in an ELISA the
wells of black Fluotrac 600 ELISA plates (Greiner; 384 well) were coated with 20 pl hCD33-Fe
(1 pg/ml), AffiniPure mouse anti-human IgG Fc gamma fragment-specific antibody (5 pg/ml,
Jackson ImmunoResearch) and as a control, with hIgG1 (10pg/ml, Jackson ImmunoResearch)
O/N at 4°C. The targets hCD33-Fc (1 pg/ml, R&D Research) and hCD22-Fe (1 pg/mil, Peprtoech)
were captured via the AffiniPure mouse anti-human IgG Fc gumma fragment-specific antibody for
1 h at RT. Afterwards, the ELISA was performed with the TLPC muteins from 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
I2.
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20 320 325 330 acg ttt get aac ata ctg cgt eat aag gag
tct taataagctt 1123 Thr The Ala Asn Ile Leu Arg Asn

Lys Qu Ser 335 340 25 <210> 2 <211> 535 <212> DNA
30 <213> artificial sequence <220> <221> sig_peptide
<222> (22)...(84) 35 <220> <221> mat_peptide <222>

= (85)7...7 (570 <223> fusion protein of TLPC and-a ---
Telile en-Afeiaity bindifi§ bdtistarts bBde TAPC sl  <221> CDS <222>
(85) ... (540) <223> mature, TLPC 45 <220> <221> CDS
<222> (541) ... (570) <223> Strep-tag Il affinity tag
SULREGfitei?, aibagat afeniyBHQDERBA A BiMIhaBa2-Fagd %ﬁg@__ IhIchGI
A’ e 5

atc Met Lys, L Thr AIaII;;AIaII
-ZOC%%SS[S ‘35% get ct%zgé%ggc ttc gét acc gta gcc
cagCh3sStEt2 9oa 90 Alla7¥aboAl a Leu Ala Gy Phe Al a*
Thr V%oﬁ%n%r)gn Ala Asp Gy -10 -5 -1 1

CD33 58100.1 I08 131 £38.8 - ND
(monomer) '
CD33 S101.2 008 (dimer) 83 £13.7 ‘ o -k
CD33 S100.1 I08 (dimer) 63x14 - ND

* No detectable binding activity; ND = not determined

Example 31: Measurement of the affinity of the TLPC muteins in BIAcore

14000 response units (RU) AffiniPure mouse anti-human IgG Fc Gamma fragment-specific
antibody (Jackson ImmunoResearch) were coupled by amine coupling to a CMS5 sensor chip
(Biacore) according to the manufacturers’ recommendations. 3000RU hCD33-Fc (R&D research)
were captured to this surface by injecting 10 ul of a 0.2 mg/mi hCD33-Fc solution at a flow rate
of 2 pl/min. HBS (10 mM HEPES, 150 mM NaCl, 2 mM EDTA, 0.005% v/v Tween pH 7.4) was
used as running buffer. All samples were diluted in this running buffer. The TLPC muteins,
obtained in example 29, were added to the hCD33-Fc captured swiface by injection of a 40 pl
sample with a 20 ul/min flow rate, The solutions of added TLPC mutein were 10 uM and 6.4 uM
for $101.2 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 swface described above and the
solution of the lipocalin mutein added had a concentration of 5 pM. 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 Kon M5 Ko [s™) Kp [eM]hCD33-Fe
CD33 5101.2 A20 2.3x 10* 2.0x 1073 87
CD33 5101.2 008 13x 10 1.9x 107 146
CD33 §100.1 108 1.5x 10° 8.5x 10% 57
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. aad he suitein g€ claim 3®r 25wh

4 atg acg gtg gac agg gag ttc cot gag atg aat ctg gaa
tcg gtg 135 Met Thr Val Asp Arg Qu Phe Pro A u Met
Asn Leu Qu Ser Val 5 10 15 5 aca ccc atg acc ctc acg
acc ctggaa ggg ggc aac ctg gaa goo 180 Thr Pro Met
Thr Leu Thr Thr Leu Qu Ay Ay Asn Leu Gu Ala 20 25

~What is ehpimgd iyt ¢ acc atg ctg ata agt ggc cgg tgc cag gag

gtg aag gcc 225 Lys Val Thr Met Leu Ile Ser Ay Arg
Cys A n du Vval Lys Ala 35 40 45 gtc ctg gag aaa act

.gad gmgein ©of hgopan deem lipacalag gvlgmin dleecmg tpin ﬁﬂrﬁprisbs avadast two mutated

Leu Gu

G Joses s Besichf 78 sipoferco o DR i A9 sgadiaeF Bigarure human
Catezglipoadih Gty ofchoxbauence pokiyiond B435283-66,a79184, ahli@03-110 of the
Ile Arg Ser His VaI Lys Asp Hi's 20 65 70 - 75 tac atc

tt thntszgg@ob@pp@cggse@@e@cg g@ht@@agl tgegthp@@qjmaggi \Elégelgtﬂée @g@m binds a given
36@&r &%tﬂh& &’gatg I%-%.ﬂt er Qu Ay G@n Leu H's Ay Lys

Pro a Arg% 25 ggg gtg aag ctc gtg ggc age

gac coo aag aac aac ctg gaa gcc 405 dy Val Lys Leu

- 30 Tty S 5B ot e BE MR Bl o ety oy any bwo or

agﬁlcﬁtegfﬂaé@eqdeﬁcb $dsitioAs RS P2 G 28, 29530%1@3@ 3, 6bys57\s8, 83, 105, 106,

ArgGly Leu r Thr 110 115 120 gacatc ctc atc

ccd0gged é%%@ ligeas pabmeptide seguence 8T Bygantsar lippealip.

Ser Ile Lou Ile Pro Arg @ n Ser Au Thr Cys Ser Pro

Gy 140 145 150 ago got tgg tot cac ccg cag ttc gaa
erpjnatgq'nplt@@ Is ddinpugpied tah febehselected from the

G lér&u% oﬁgst}I?gSof]o@gamc ﬁ’l%?f:cuf%sfe%%gﬁe ?a:‘?jels, 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 3, wherein the mutein is fused at its N-terminus or its C-

terminus to a protein, a protein domain or a peptide.

A nucleic acid molecule comprising a nucleotide sequence encoding a mutein of any of

claims 1 to 4.

The nucleic acid molecule of claim 5 comprised in a vector.

The nucleip acid molecule of claim 6 comprised in a phagemid vector.
A host cell containing a nucleic acid molecule of any of claims 5 to 7.

A method for the generation of a mutein of human tear lipocalin of any of claims 1 to 4,

comprising:
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45 <212> DNA <213> artificial sequence <220> <221>

msc feature 50 <222> (21) ... (38) <223>n:. a, g, C

or t; ki g or t <220> <223> Prinmer 55 <400> 3

gt agcccagg ccgat ggagg nnknnknnkn nknnknnkgt cagggacgtg

50 gtatc 55 5 <210> 4 <211> 50 5 <212> DNA <213>

ar (8)f | sybigctivg guupleie acidapplsculo encodpgedwmtag ¢ay lipocalig, to mutagenesis at

<222> r

<220> g‘%%%ém%esd‘c%%ﬁﬁﬁgﬁs Sangofthe S%%%mé poﬂi&@)ﬁ 3, 33:66,79-84,
n: a, aud t03t1Q of the lineappolypeptRitGrequezd nf rirsan feanlipocelin,

20 (b§222>

oo FEpr &%@at ﬁaisérgrfe) mgém &%fggc 2¢18§%%1§?ug%scqﬁtamed m (o 5 in a suitable

t CCaggktpressivaas/siamc agd nmncgt gagg gt cat gggtg 50 -
(c) enriching at least one mutein having a detectable binding affinity for a given target

by means of selection and/or isolation.

A method for the production of a mutein according to any of claims 1 to 4, 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.

The method of claim 10, wherein the mutein is produced in a bacterial or eukaryotic host

organism and is isolated from this host organism or its culture.
12. A pharmaceutical composition comprising at least one mutein of any of claims 1 to 4.
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<210> 5 <211> 54 <212> DNA <213> artificial sequence
35 <220> <221> nmisc _feature §222> (20)...(22) <223>
n. a g, cor t; ki gort 407<220> <221> m sc
feature <222> (26) ... (28) <223>n: a, g, c or t; k:
g or t 45 <220> <221> sigentealyfmie <222> (32)

(37) <223> n: a, g, cor t; ki gor t 50 <220> <223>
Primer <400> 5 55 ggtgaaggcc gtcctggagn nkact nnkga
ghhkhﬁkﬁé& Prdgeerfcég 50 acgg 54 6 <210> 6 <211> 64
<212> DNA <213> artifici.al uence 5 <220> <221>
ﬁ%%oc? PeHfar et 25355 tE?“Z)llpoca 254)
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30

35

40

45

50

55

60

<150>
<151>

<160>

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

<220>
221>
<222>

<220>
<221>
<222>
<223>

PCT/EPC3/0
2003-08-25

39
1

1123
DNA

9404

artificial sequence

sig peptide

(22)...(84

)

mat peptide

(85)...(11

fusion protein of modified TLPC and a fragment of phage coat

protein pIII

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

13)

amino acids 217-406 of coat protein pIII

CDS

(85} ...(540)
mature TLPC
misc feature
(541)...(543)
amber stop codon
CDS
(544)...{1113)

1

tctagataac gagggcaaaa a

gca gtg gct ctg
Ala Val Ala Leu

-10

gga gag gag att
Gly Glu Glu Ile

atg acg gtg gac
Met Thr Val Asp

20

gct gge
Ala Gly

cag gét
Gln Asp

agg gag
Arg Glu

tte

Phe

gtg
Val

ttc
Fhe

atg
Met
-21

gct
Ala

tca
Ser
10

cct
Pro
25

aaa
Lys
~-20

ace

Thr

g9g9
Gly

gag
Glu

aég
Lys

gta
val

acg
Thr

atg
Met

aca
Thr

gce
Ala

tgg
Trp

aat
Asn

gct
Ala

cag
Gin

tat
Tyr

ctg
Leu

atc
Ile

gco
Ala
-1

ctg
Leu
15

gaa
Glu
30

gcg
Ala
-15

gat
Asp

aag
Lys

tcg
Ser

att
Ile

gga
Gly

gcg

Ala

gtg
Val

45

90

135

180
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<223>n: a, g, cor t; m aor ¢ 10 <220> <221> msc

feature <222> (31) ... (33) <323>n: a, g, c or t;-

m a or ¢ 15 <220> <221> misc feature <222> (37)
(39) <223>n: a, g, cor t; m aor ¢ 20 <220>

$221RcMiSL 268Ul £og 522229(43) goo (A5) as2237 dia @bc U, €225

Ohr tEroMieta TRF I1Gu 2& fR2QRu @R3Py Rniymyn 1s4 @@z 4230

ct ggccctima gagt aaaaga t mngt ggt ¢ rMmncacmmag garmmngat ga
50 tgtatgccac gtgc 64 35 <210> 7 <211> 28 <212> DNA
€24 Ircardd bigicab sequencrc 4y €820=g<@RB3ytPrdanesce 270
L4901 TS Mgt titeggTicader lagknr 8gs Fdogetugyal 8. ys<®EO> 8
<211> 370 50 <212> DNA <23%3> artificial sé@uence

gte ctg gag aaa act gac gag ccg gga aaa tac acg gcc gac ggg 315
Val Leu Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Asp Gly
65 70 75

ggc aag cac gtg gca tac atc atc agg tecg cac gtg zag gac cac 360
Gly Lys His Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His
g0 85 50

tac atc ttt tac tct gag gge cag ctc cat ggg aag ccg gtec cga 405
Tyr Ile Phe Tyr Ser Glu Gly Gln Leu His Gly Lys Pro Val Arg
95 100 105

ggg gtg aag ctc gtg ggc aga gac ccc aag aac aac ctg gaa gce 450
Gly Val Lys Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala
110 115 120

ttg gag gac ittt gag aaa gcc gca gga gcc cgc gga ctc agce acg 495
Leu Glu Asp Phe Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr
125 130 135

gaqg agc atc c¢te ate cecec agg cag age gaa ace tge tct ceca ggg 540
Glu Ser Ile Leu Ile Pro Arg Gln Ser Glu Thr Cys Ser Pro Gly
140 145 150

tag gct ggce gge gge tet ggt ggt ggt tet gge gge ggc tcet gag 585
Xaa Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu
155 160 165

ggt ggt ggc tct gag ggt ggc ggt tct gag ggt ggc ggc tct gag 630
Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu
170 : 175 180

gga ggc ggt tcc ggt ggt gge tet ggt tee ggt gat tit gat'tat 675
Gly Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe Asp Tyr
185 190 195 -

gaa zag atyg gca aac gect aat aag ggg get atg acc gaa aat gee 720
Glu Lys Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala
200 205 2190

gat gaa aac gcg cta cag tct gac gct aaa ggc aaa ctt gat tect 765
Asp Glu Asn Ala Leu Gln Ser Asp Ala Lys Gly Lys Leu Asp Ser
215 - 220 225

gtc gct act gat tac ggt get get ate gat ggt tte att ggt gac 810
Val Ala Thr Asp Tyr Gly ARla Bla Ile Asp Gly Phe Ile Gly Asp
230 235 240

gtt tce ggc ctt gect aat ggt aat ggt gect act ggt gat ttt get 855
Val Ser Gly Leu Ala Asn Gly Asn Gly Ala Thr Gly Asp Phe Ala
245 250 255
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<220> <223> Prinmer 55 <400> 8 gaccggcttc ccatggagct
ggccctcaga gtaaaag 37 7 <210>,9 <211> 63 <212> DNA 5
<213> artificial sequence <220> <223> Priner 10

<400> 9 ccaggacggc cttcacctcc tggcaccggc cactgatcag
catcgtgacc 50 ttggcttcca ggt 63 15 <210> 10 <211>

862 tcf 2>t ENRas 2> gad tohl | glcakgis eguenteqa2Qac€220> 900
sP2EerMssCsécatinet £P22%n(B41%1y asp(@43rsp 43R 3Feranber
stop cathon 25 <220> - <223> CD25 cDNA <490> 10 30

t ct agat aacg agggcaaaaa atg aaa aag aca get atc gcg att
45: thktatlgysail pst Tiie Afta chhecasAl atd lcet 3x:cgcae gty get ct g945
get Lggdidtt asgésnaie fta GdocTwajeydeo gitr Jga F9o GIAl a

Val Al &72eu Ala Ay Phe2APa Thr Val Ala &n Al a Asp

Gy gga gag gag att cag gat gtg tca ggg acg tgg tat

Etfgg ga*agpagqc g ggc cct ttt gte ttt ggc gct ggt aza cca tat 990
Ser Val Glu Cys Arg Pro Phe Val Phe Gly Ala Gly Lys Pro Tyr

290 295 300

gaa ttt tect att gat tgt gac aaa ata aac tta tte cgt ggt gtc 1035
Glu Phe Ser Ile Asp Cys Asp Lys Ile Asn Leu Phe Arg Gly Val
305 310 315

ttt gecg ttt ctt tta tat gtt gec ace ttt atg tat gta ttt tct 1080
Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe Met Tyr Val Phe Ser
320 325 330

acg ttt gct aac ata ctg cgt aat aag gag tct taataagett 1123
Thr Phe Ala Asn Ile Leu Arg Asn Lys Glu Ser
" 335 340

<210> 2

<211> 535

<212> DNA

<213> artificial seguence

<220>

<221> sig peptide
<222> (22)...(84)

<220>

<221> mat peptide
<222> (85)...(570)

<223> fusion protein of TLPC and a Strep-tag II affinity tag

<220>

<221> CDS

<Z222> (85)...(540)
<223> mature TLPC

<220>

<221> CDS

<222> (541)...(570)

<223> Strep-tag II affinity tag

<£00> 2

tctagataac gagggcaaaa a atg zaa aag aca gct atc gcg att 45
Met Lys Lys Thr Ala Ile Ala Ile
-21 -20 -15

gca gtg gct ctg gct ggc ttc gect acc gta gece cag gece gat gga 20

Alz Val Ala Leu Ala Gly Phe Ala Thr Val Ala Gln Ala Asp Gly
-10 -5 -1 1
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40 Ay Qu Qu Ile dn Asp Val Ser Ay Thr Trp Tyr Leu
Lys Ala atg acg gtg gac agg gag ttc cot gag atg aat

ctg gaa tcg gtg 180 Mt Thr Val Asp Arg A u Phe Pro

G u Met Asn Leu A u Ser Val 45 aca ccc atg acc ctc acg
acc ctg gaa ggg ggc aac ctg gaa gcc 225 Thr Pro Met

Iby abgWtEhEadhggLple Gal 6t Yo NefeBt Laly Ghdl tAhay0 aagiss
gi€ Taeovat gsrhggadia agd rggaciedded GenCig ga9 set gvaag

gcc 270 sLys Val Thr Met ibeu Ile Ser Ay &¥g Cys Gn

G u Val Lys Ala 55 gtc ctg gag aaa act gacgag ccg gga
a&a ctact@cgcgcec gay ggy c8d yaaVadg lggt Gcucty adhgecAsp 180
Ghw PPp Q1@ Jhit ysu T Thwr LAL &C1ASPLIAGYY o aag Gtacrligt g
gca tac 2@t c atc agg tcg éac gtg aag gac ca 360 60
Gy Lys Hs Val Ala Tyr Ile Ile Arg Ser H s Val Lys
paP IHF 2 atmctatatat aqt wae 196t tgagagEadcaky ¢ee aset ggg225
hay Vabglhgt et gau 405 Sy Ely | ophes Fyr Ber V& dveAtad n
Leu Hs @&y Lys Pro Val Afg 5 ggg gtg aagi%Ttc gtg ggc

ac ccc aag aac aac ctg gaa gcc 450 dvy Val Lys
ek, oA oo §

;’a gﬁ SRS PSAC LT U gﬂ\Fagng ttg270
&3y "Gac Jtut Y4dgT 4858 GEtE éGlﬁg]aysgéFé’r coe 6@ Bep
acg 495 *°Leu Q@ u Asp Phe

y Al a Arg
r,. Thr gag age . tc ct atc c

C %e ca cac C 315
Pels iR B Balebh e MBI

ggc ggc tct gat ggt ggt tct ggc ggc ggc tct gag 585

X8 o\ Bl YadOehe G B G Yorld ¥alOo¥g S8y By o&:Yedd Y 360
ﬂs%f 16 bn20r #1915 901 1080y Geh QRa0nO0119aGs08to el Hag ggt
ggc ggc dgoct gag 630 dysgsdy Ay Her Qu gdy Ay Ay
Her Adu Gy Gy Gy Her Au 25 gga ggc ggt tcc ggt ggt
gar otetaaggtid eeg e g8 ghttcagabad abc Gl cfd yaldgecA 'y 405
Eer val yLyE yeuGvyl Haly &y Ablerer@ yysAspn Pha Asp cTyrald0 gaa
aag atg gca aac get sat 18249 ggg get atg a&t gaa aat
gcc 720 G u Lys Met Ala Asn Ala Asn Lys Gly Al a Met
THe 960 WaAsSH-TAMAY lag 8¢ 968 199¢adCT €8S gid % agagr<daa 450
Hah CagPoRab nGér dea Y P38 Fly3Bla/ara THY P S&F Fhpr o
Au du@n Lys Au Argitys Thr Thr du 120

uLys Ala Ala

gag agc atce ctec atc ccc agg cag age gaa acc tge tet cca ggg 495
Glu Ser Ile Leu Ile Pro Arg Gln Ser Glu Thr Cys Ser Pro Gly
140 145 150
agc gct tgg tct cac ccg cag ttc gaa aaa taataagett 335
Ser Ala Trp Ser His Pro Gln Phe Glu Lys
155 160
<210> 3
<211> 5%
<212> DNA

<213> artificial sequence

<220>
<221> misc feature
<222> (21)...(38)

<223> n: a, g, c or t; k: gor t

<220>
<223> Primgr

<400> 3

gtagcécagg ccgatggagg nnknnknnkn nknnknnkgt cagggacgtg 50
gtate 55
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atg caa agt cca atg cag cca gtg gac caa gcg agc ctt
cca ggt 405 Met A n Her Pro Vet A@n Pro Val Asp @n
Ala Her Leu Pro Gy 40 cac tgc agg gaa cct cca cca tgg
gaa aat gaa gcc aca gag aga 450 His Cys Arg Au Pro
Pro Pro Trp Gu Asn Gu Ala Thr Au Arg 45 att tat cat
ttc gtg gtg ggg cag atg gtt tat tat cag tgc gtc 495
kte>Tyr H's Phe Val Val Ay dn Mt Val Tyr Tyr Gn
&si>Vab 50 cag gga tac agg get cta cac aga ggt cct get
gag>agea gtc tgc 540 A n Gy Tyr Arg Ala Leu H's Arg
& >PaociAliail weddemc¥al Cys aaa atg acc cac ggg aag
aca agg tgg acc cag ccc cag ctc ata 585 55 Lys Met
F¥C0>Hi.s Ay Lys Thr Arg Trp Thr G n Pro dn Leu Ille
tY9 >arbsgdeatgas atg gag acc agt cag ttt cca ggt gaa
G4 >a4t’630(21ys Thr Ay Gu Met Au Thr Her A n Phe
PFo>@y ®@ 8 Q G- L%s™60* @8tScag gca agc ccc gaa ggc cgt
cct gag agt gag act tcc tgc 675 Pro G n Ala Her Pro
Ay Arg Pro Gu Her Au Thr Her CGys 9 ctc gtc aca
At4 "at cgé:?attulr{a caa ata cag aca gaa atg got gca 720
L zVé_ The AThr Thr Asp Phe GAnlle dn Thr u Mt
2 A'a B 4cf 8 g g8y Ay Tcc ata ttt aca aca gag tac
,gta gca gtg 765 Thr Met GQu Thr Ser |le Phe Thr
%Z%%)qnzysc-r¥gathg Val Ala Val 10 gcc ggc tgt gtt ttc ctg

eig.at £ agc ghc ctec ctc ctg agt ggg 810 Ala Ay Cys
yadz-Phe Ley, Leuyld,eqSer Val Leu Leu Leu Ser Gy 15 ctc

acc tgg cag cgg aga cag agg aag agt aga aga aca atc
tag>855 Leu Thr Trp An Arg Arg A n Arg Lys Ser Arg
Arap>Thrirel-e aaaacca 862 20 <210> 11 <211> 820 <212>
DNA 25 <213> artificial sequence <220>

<400> 4

gaccttggct tecaggttmn necccmnncag mnncgtgagg gtcatgggtg

<210> 5 .

<211> 54 -
<212> DNA

<213> artificial sequence

<220>
<221> misc feature
222> (20)...(22)

<223> n: a, g, cor t; ki gor t

<220>
<221> misc feature
<222> (26)...(28)

<223> n: a, g, c or t; k: g or t

<220>
<221> misc_feature
<222> (32)...(37)

<223> n: a, g, ¢ or t; k: gor t

<220>
<223> Primer

<400> 5

ggtgaaggce gtectggagn nkactnnkga gnnknnkaaa tacacggeceg
acgg .

50

50
54
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<223> CD154 cDNA 30 <400> 11. aagatac catttcaact
ttaacacagc atg atc gaa aca tacgaac 45 Met Ile Au Thr
Tyr Asn 35 caa act tot coo cgs tot gcg gcc act gga ctg
ccc atc agc atg 90 dG@n Thr Her Pro Arg Ser Ala Al a
Io>Gsy Leu Pro Ile Ser Met 40 aaa att ttt atg tat tta
ett1>aef gtt ttt ctt atc acc cag atg 135 Lys Ile Phe
Met2>Tywa Leu Leu Thr Val Phe Leu Ile Thr G n Met att
gzIp>t efcigeaial bedidncgot gtg tat ctt cat aga agg ttg
gac 180 45 Ile Ay Her Ala Leu Phe Ala Val Tyr Leu
Hx>Arg Arg Leu Asp aag ate gaa gat gaa agg sat ctt
sal>gmasqdtattre gta ttc atg 225 Lys Ile Au Asp GQu
AP >ASE ) eu(Hils G u Asp Phe Val Phe Met 50 aaa acg ate
€4 >alh A g8 Faerdvarggnogad aga tcc tta tcc tta 270
L s Thr Ile An Arg Cys Asn Thr Ay Au Arg Ser Leu
>Leu 55 ctg aac tgt gag gag att aaa agc cag ttt gaa
chif@a%’éﬁ 315 Leu Asn Cys Au du lle Lys Ser
PIH%“GI u'B'y Phe Val Lys 60 gat ata atg tta aac aaa
9% g3y *acy §aé dda™yada%3at ago ttt 360 Asp Ile Met
JAsn Lys GQu du Thr Lys Lys Au Asn Ser Phe 10

%£§aaaa ggt gat cag aat cct caa att gcg gca
2>‘%‘ ul\/thInLysGIyAspGlnAsnProGln
c—f\'

8, H sr\al > ata agt gag gcc age agt aaa aca

'acatct gtg tta cag tgg get 45 Ile Ser u Ala Ser

SefgsLys Thr Thr Ser Val Leu d n Trp Ala 10 gaa aaa gga
tao >t At A¢6-alr@ ago aac aac ttg gta acc ctg gaa 495
SarsLys@.y(4deyr Tyr Thr Met Ser Asn Asn Leu Val Thr
tep>Gh U :aaf, g0gr agancayg oetg acc gtt aaa aga caa gga
ctc tat tat atc 540 15 Asn Gy Lys dn Leu Thr Val
B3>Arg Gn Gy Lou Tyr Tyr Ile tat gcc caa gtc acc
fi3>t grimecc aat egg gaa get tug agt caa 585 Tyr Ala
@n Val Thr Phe Cys Ser Asn Arg GQu Ala Ser Ser A n 20
gEiY>cka ttt ata gcc age ctc tgc cta aag tcc ccc ggt
aga ttc 630

ctggccctca gagtsaaaga tmnngtggtc mnncacmnnce gamnngatga
tgtatgecac gtge

<210> 7
<211> 28
<212> DNA .
<213> artificial seguence

<220>
<223> Primer

<400> 7

gtttcgctac cgtagecccag gccggtgg
<210> 8

<211> 37

<212> DNA

<213> artificial sequence

<220>
<223> Primer

<400> 8

gaccggette ccatggaget ggecctcaga gtaaaag

50
64

28

37
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Ala Pro Phe Ile Ala Ser Leu Cys Leu Lys Ser Pro Ay
Arg Phe 25 gag aga ate tta ctc_.aga get gca sat see cac
agt too gcc aaa 675 du Arg Il'e Leu Leu Arg Ala Ala
Asn Thr His Ser Ser Ala Lys 30 cot tgc ggg caa caa too
att cac ttg gga gga gta ttt gaa ttg 720 Pro CysQy
G1pGon Ser Ile Hs Leu Ay Ay Val Phe Qu Leu caa
eca:ggt get tcg gtg ttt gtc aat gtg act gat cca age
eam>/6hr 35 G n Pro Gy Ala Ser Val Phe Val Asn Val
Thra-AsptfrieiSersefhdhcgt g age cat ggc act ggc ttc acg
too ttt ggc tta ctc aaa ctc 810 Val Ser Hs Ay Thr
&30>Phe Thr Ser Phe Gy Leu Leu Lys Leu 40 tgaacagt gt
827B> £5ime210> 12 <211> 613 <212> DNA <213> artifici al
sequence 50 <220> <223> 569.4-013 <400> 12 55
£éf@&ydt aac gggggcaaaa a atg aaa aag aca get atc gcg
att 45 Met Lys Lys Thr Ala Ile Ala Ile gca gtg get
g@ﬁgﬁgétﬁcét@‘éttgaé%cﬁﬂﬁ FEEIREFIgRA-gagaFga 90 60730
WOVAF°AIH Lou Ala Ay Phe Ala Thr Val Ala Gn Ala 93
Asp Ay 11 ggc ggc ata cga aga agc atg tca ggg acg
tgf{]t% ctg aag gcg 135 dy Ay Ile Arg Arg Ser Met
1

§ Thr Trp Tyr Leu Lys Ala 5 atg acg gtg gac agg

ggf;tﬁézcct gag atg eat ctg gaa tcg gtg 180 Met Thr
3

>Aggt§{lgl&g U, ge%CPro AJu Met Asn Leu A u Ser Val
aca cCc atg acc etc acg ctt ctg aag ggg cat aac ctg

gas,.gcc 225 10 Thr Pro Met Thr Leu Thr Leu Leu Lys

Gy HssAsa.468¢ Gu Ala aag gtc acg atg ctg atc agt
q8£2cq941)0C, eaG)gag gtg aag gcc 270 Lys Val Thr Met
ket bepsektsd Yol Cys G n Gu Val Lys Ala 15 gtc ctg
ggg cgg act aag gag agg aag aaa tac acg gcc gac ggg
31%> Val Leu Ay Arg Thr Lys Au Arg Lys Lys Tyr Thr
AP @3>Asp2Eacpra ,

<400> 10

tctagataacg agggcaaaaa atg aaa aag aca gct atc gcg att 45
Met Lys Lys Thr Ala Ile Ala Ile

gca gtg gct ctg geot gge ttc geot ace gta goe cag gecc gat gga S0

Ala Val Ala Leu Ala Gly Phe Ala Thr Val Ala Gln Ala Asp Gly

gga gag gag att cag gat gtg tca ggg acg tgg tat ctg aag gcg 135
Gly Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys Ala

atg acg gtg gac agg gag ttc cct gag atg aat ctg gaa tcg gtg 180
Met Thr Val Asp Arg Glu Phe Pro Glu Met Asn Leu Glu Ser Val

aca ccc atg acc cte acg acce ctg gaa ggg ggc aac ctg gaa gcc 225
Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala

aag gtc acc atg ctg ata agt ggce cgg tgc cag gag gtg aag gcc 270
Lys Val Thr Met Leu Ile Ser Gly Arg Cys Gln Glu Val Lys Als

gtc ctg gag aaa act gac gag ccg gga aaa tac acg gcc gac ggg 315
Val Leu Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Asp Gly

ggc aag cac gtg gca tac atc ate agg tceg cac gtg aag gac cac 360
Gly Lys His Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His
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20 ggc aag cac gtg gca tac atc atc cct tcg get gtg cgt
gac cac 360 Gy Lys His Val Alaa Tyr Ile Ile Pro Ser

Ala Val Arg Asp His 25 gtg atc 'ttt tac tct gag ggc cag
ctc cat ggg aag ccg gtc cga 405 Val Ile Phe Tyr Ser

GQu dy dn Leu Hs Gy Lys Pro Val Arg ggg gtg aag

i€ aftOrt3g€CadGat QR 66E€ cagd(-taatattaggCdly gan g€ Ccgdd0 405
Bpr Aly Nal ThysSeketiuvaly Gly JAugHNS BlPrkysLyso Asm AN Leu
GQu Ala ttg gag gac ttt gag aaa gcc gca gga gcc cgc

gga ctc agc ag§ 495 Leu Qu Asp Phe Qu Lys Ala Al a

a

%Z ‘/X\ig%ﬁg ey g&ff ?g{ E;thiggg aag{? g“%;;g Zg}gl lcgc 450

Leu Ile Pro Arg G n Ser Qu Thr QIS Ser Pro Ay 40 gat

Rl gt@ O gad g a a 8L 4 @ta g 495
L@f %ggg A aLy%egla[\/gt%a gca C%g&%@ ﬂeLGS%r'\@{égg

Ser Ala Trp Ser 45 cac ccg cag ttc gaa aaa taat aagctt
613 H's Pro dn Phe GQu Lys 50 <210> 13 <211> 613

924 29cDNA <A 35cagdd kiTicab mmqoeneec B &R @sa<2@3> 540
8hg Ser 1o Leu(ds Iy B0 (R atfdt aHe TH§guscaaadra @y aaa
aag aca get atc gcg att 45 Met Lys Lys Thr Al a IIe

A% c%igé(g (9cacgt¥ %ﬁt G)%Egg%a ctg%C ttC g‘fet a y 585
Glu

r Va 99 cgt gtg
tgt tgg tca ggg acg tgg tat ctg aag gcg 135 Ay Arg
§51p 9Bt guddatctOyag Tdqe §6F ook yrcthbadpt Toge bedl thyssapl a 10630
aty Gagoelgt gegatuatly ghg GlvcSecclyagyatly ant Setgelgaa
tcg gtg 180 Met Thr Val Asp Arg Qu Phe Pro A u Met

Asn Leu G u Ser Val aca ccc atg acc ctc acg cag ctg
cc ggt gat tit gat tat 675

G GoLRAGcady, Y B fogRAl

Gly Asp Phe Asp Tyr

gaa aag atg gca aac gct aat aag ggg gct atg acc gaa aat gcc 720
Glu Lys Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala

gtg aca cct caa cct gaa gaa cag aaa gaa agg aaa acc aca gaa 360
Val Thr Pro Gln Pro Glu Glu Gln Lys Glu Axg Lys Thr Thr Glu

atg caa agt cca atg cag cca gtg gac caa gcg agc cit cca ggt 405
Met Gln Ser Pro Met Gln Pro Val Asp Gln Ala Ser Leu Pro Gly

cac tge agg gaa cct cca cca tgg gaa aat gaa gcc aca gag aga 450
His Cys Arg Glu Prc Pro Pro Trp Glu Asn Glu Ala Thr Glu Arg

att tat cat ttc gtg gtg ggg cag atg gtt tat tat cag tgc gtc 495
Tle Tyr His Phe Val Val Gly Gln Met Val Tyr Tyr Gln Cys Val

cag gga tac agg gct cta cac aga ggt cct get gag age gtc tge 540
Gln Giy Tyr Arg Ala Leu His Arg Gly Pro Ala Glu Ser Val Cys

aaa atg acc cac ggg aag aca agg tgg acc cag ccc cag cte ata 585
Lys Met Thr His Gly Lys Thr Arg Trp Thr Gln Pro Gln Leu Ile

tgc aca ggt gaa atg gag acc agt cag ttt cca ggt gaa gag aag 630
Cys Thr Gly Glu Met Glu Thr Ser Gln Phe Pro Gly Glu Glu Lys

cct cag geca age ccc gaa ggco cgt cct gag agt gag act tcc tgc 675
Pro Gln Ala Ser Pro Glu Gly Arg Pro Glu Ser Glu Thr Ser Cys
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15 Thr Pro Met Thr Leu Thr G n Leu Asp Gy Lys Asn Leu
GQu Ala aag gtc acg atg ctg atg agt ggc cgg tgc cag
gag gtg aag gcc 270 Lys Val Thr Met Leu Ile Ser Gy
Arg Cys An Gu Val Lys Ala 20 gtc ctg gag ttg act aat
gag ggg gtg aaa tac acg gcc gac ggg 315 Val Leu Gu
Leu Thr Asn Au dy Val Lys Tyr Thr Ala Asp Ay 25 ggc
abg atacaqt gcycaated att cakcatecgad Ggacyg gty deotggac 720
éalc V360ThrGryr [Tps Adrs PNAIGLAl BLeTHEn |The GlueMpr Gl8eklaAr g
Val Ser Asp His 30 ttt atc ttt tac tct gag ggc cag ctc
cat g aa . gt.c s 405 Phe I e Phe T r Sert 765
gy el icay L stagal el gl wag

g ggc aga gac ccc aag aac aac ct %o 35
Gly Val Lys Leu Val Gy Arg Asp Pro Lys Asn Asn Leu
@ Blacdtt grPagc9ag ttd Fala@AHeeciSR GOR GECgMIC 810
goa At CcCyagPaREYe48m Léeuld terxASpl Phe Euurby SeAl @Al a
Gy Ala Arg Ay Leu Ser Thr 40 gag agc atc ctc atc ccc
agg cag agc gaa acc tgc tct cca ggg 540 Gdu Ser lle
Eet IFFetFr 62AGIQ@TT Se¥ 2GEPTPhPICRSa SR PED SCGFyt5 gat 855
gea eghd GradeIdfte gt AedghCadtatgI gt gt Ié@t t gg
tct 585 Asp Ala Ser Met Thr Ay Ay AGn dn Met Ay
ser.Ala Trp Ser 50 cac ccg cag ttc gaa aaataataagctt g,
613 His Pro @n Phe Qu Lys 55 <210> 14 <211> 613
<212> DNA <213> artificial sequence 60 <220> <223>
2400. 1:108 13 <400> 14 tctagataac gggggcaaaa a atg
aa@>aagp aca get atc gcg att 45 Met Lys Lys Thr Ala
kie>Absr |l e 5 gca gtg get ctg get ggc ttc get acc gta

geIp>cagtigécigiacegoacs0

<220>
<223> CD154 cDNA

<400> 11.

aagatac catttcaact ttaacacage atg atc gaa aca tac aac 45
Met Ile Glu Thr Tyr Asn

caa act tect ccc cga tect gecg gecc act gga ctg ccc atc age atg 80

Gln Thr Ser Proc Arg Ser Ala Ala Thr Gly Leu Pro Ile Ser Met

aaa att ttt atg tat tta ctt act gtt ttt ctt atc acc cag atg 135
Lys Ile Phe Met Tyr Leu Leu Thr Val Phe Leu Ile Thr Gln Met

att ggg tca gca ctt ttt gct gtg tat ctt cat aga agg ttg gac 180
Ile Gly Ser Ala Leu Phe Ala Vval Tyr Leu His Arg Arg Leu Asp

aag ata gaa gat gaa agg aat ctt cat gaa gat ttt gta ttc atg 225
Lys Ile Glu Asp Glu Arg Asn Leu His Glu Asp Phe Val Phe Met

aza acg ata cag aga tgc aac aca gga gaa aga tecc tta tec tta 270
Lys Thr Ile Gln Arg Cys Asn Thr Gly Glu Arg Ser Leu Ser Leu

ctg aac tgt gag gag att aaa agc cag ttt gaa ggc ttt gtg aag 315
Leu Asn Cys Glu Glu Ile Lys Ser Gln Phe Glu Gly Phe Val Lys

gat ata atg tta aac aaa gag gag acg aag aaa gaa aac age ttt 360
Asp Tle Met Leu Asn Lys Glu Glu Thr Lys Lys Glu Asn Ser Phe
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Ala Val Ala Leu Ala Gy Phe Ala Thr Val Ala A n A a

Asp Ala 10 tcg atg acc ggt gg $ag cag atg ggt gcc tca

gac gag gag att 135 Ser THY Ay Ay An A n Mt

Gy Ala Ser Asp Gu GQu IIe 15 cag gat gtg cca ggg acg

tgg tat ctg aag gcg atg acg gtg ggt 180 dn Asp Val

P50 a€yycaEhead rggt Tydt kel akby Scdl aadvkit Tdug Yed &k ygtcot 405

gbg MebgGlat Lys llyaeyp G AsgtPmpadlt dgegilyg ata Hiecvat g

acc 225 20 Ser Ay Ser Ile Cys Thr Cys Ser G u Ser

Val Thr Pro Met Thr ctc acg acc ctg gaa ggg ggc aac

g%a%‘éag%gi @gcggd? ?:%agfl °2“7§°t g@t‘l’fﬁrc r9Pedftq@ u 450
Neiy 10" AT A% TPy WaP o THA M %nérff? % cgt

ggc cgg tgc cag gag gtg aag gca gta ctg gag aaa 315

A Mal g GaOhc AL ¥ SGhMdd Had/akglys Aba Vgl gd-eu 495

W k¥ Se130TRe irygathr0ng: 6RY OO raddchag1a08 et @RC gga

ggc aat cac gtg 360 Thr Asp GQu Pro Ay Lys Tyr Thr

Ala Asp Ay Gy Asn His Val 35 gca tac atc atc agg tcg

g3l 9 iygaaaa agatycars vhle aakcadet rag goados tA aaTyatc | e 540

R GAY ghvSelHileu \EI* Vs LES pRad STmyAR Y | et Prve Tryridect

gag ggc gag gtg atg ggg ttg CCt gtc cgs gg9 gtc cag

tCg450 40 S%rcc(%tc :y cc aa\é cg gu caa 85
A@EyGﬁaE G- Lel 6} 9% Q%s% lqlac |

C gaa gcc ttg gag gac ttt 495 Va Pro

Lys Asn Asn Leu Qu Ala Leu A u Asp Phe 45 gag aaa gcc

g€ ggart@CerLgec g 6t € tagoctaCga@agcagt: ayit agkcetad0 630

Ela Py SPhAl alAlrda Gor Aba Che gLe@l Yvd eer Sero Thy 26 wprSer

Ile Leu 50 atc ccc agg cag ago gaa acc tgc tct cca ggg

a«fag?gatt@% ot 585 -lle Pro Q\%% Gln Ser @u Thr Oys
%at;\aggcjte B1 eul@rg g%%ksﬁﬁgh el Ly ég()ggilg?a aaa”

<211> 613 <212> DNA 14 <213> artificial sequence

cet tge gyg caa caa tce att cac ttg gga gga gta ttt gaa ttg 720
Pro Cys Gly Gln Gln Ser Ile His Leu Gly Gly Val Phe Glu Leu

caa cca ggt get tcg gtg ttt gtec aat gtg act gat cca agc caa 765
Gln Pro Gly Ala Ser Val Phe Val Asn Val Thr Asp Pro Ser Gln

gtg agc cat ggc act ggc ttc acg tce ttt gge tta ctc aaa ctc 810
Val Ser His Gly Thr Gly Phe Thr Ser Phe Gly Leu Leu Lys Leu

tgaacagtgt 820

<210> 12

<211> 613

<212> DNA

<213> artificial sequence

<220>
<223> 569.4-013

<400> 12

tctagataac gggggcaaaa a atg aaa aag aca gct atc geg att 45
Met Lys Lys Thr Ala Ile Ala Ile

gca gtg gct ctg gct ggc ttc gcoct acc gta gcocc cag gec gat gga 90

Ala Val Ala Leu Ala Gly Phe Ala Thr Vel ‘Ala Gln Ala Asp Gly
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<220> <223> S101.2-A20 5 <400> 15 tctagataac

gggggcaaaa a atg aaa aag aca atc gcg att 45 Met

‘Lys Lys Thr Ala Ile Ala Ile 10°gca gtg get ctg get ggc

ttc get acc gta gcg cag gcc gac gca 90 Ala Vval Ala

bedl chbaatd yoPhga Al Thy tMal g acdggAla Aep AbagdS tCgiss

aly GAgCIIgghrQlrgCg &Y sak GIGIrhHUept Ba gac 1gagrigag

att 135 Ser Met Thr Ay Ay An A@n Met Ay Ala Ser

As GQu dulle 20 cag gat gtg cca ggg acg tgg tat ctg
ag ‘%?t a%l g‘ig ?/E 01?80939(33?9%5 wgwécegﬁwm 180

‘b & FFArCNalevAR e Gt SgFtY®at
gat ctt ttt ttg gaa tcg gtg aca ccc atg acc .225 25
leTu:aS cgcyat\éagcé_"c%cAﬁﬁ I:’Q&J ceaeaalgeggﬂlé§ea[acv§!: EEE tf)cro Vet 225

T pebCuAC §hAGeu Ol Haa 19903961 fAE s CAG: 9@@ cA6Cngag
gtc acc atg 270 Leu Thr Thr Leu Gu Ay Ay Asn Leu

Gu Ala Lys val Thr Met 30 ttt ggt aat ggc cgg tgc cag

_gag sgtr@aetgcaggita edig ggaacmwabg3tsy Rlyegtd ypadsgecd y 270

Avy VeysTiE HetGlau\Ele Aen GAY AngaPyd 4nGle Vyk I35 Aet gac
gag ccg ggt aaa tac acg gcc gac gga ggc aat cac gtg

AL % S raats Beg g o
cygc gac
ﬁc LteacGls& L B0 §%%§€ M ?ﬁ ﬁgr iﬁé i o
Val Lys Asp His Tyr Ile Phe Tyr tot gag ggc gag cat

4@ 2990d06:AGka KL 602 P8 %@t Ec£ QL CHtG 490 gaddealer 360
Ay 16k yEiE vaHizgz Matr A& 1Te pprbheeValla Arg &y 2¥alziE n

Leu gtt ggc aga gac ccc aag aac aac ctg gaa gcc ttg

ag %?c ttt 495 Val Gly Arg Asp Pro Lys Asn Asn Leu

QLG AR caadIgct 9y E’ag@ gc“c cgc40s
&i‘;]a I&Fcphz?ggyﬁéﬁrg%@f ﬁb% Gé? P ErBEY EUFEYSEAHIA a
Gy Ala Arg Gy Leu Ser Thr Glu Ser Ile Leu 55 atc ccc
q$8%RA0E JARgaARL LOE GhElLCAH09-30G 86) L90ydLCt 450

Val Lys Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala

ttg gag gac ttt gag aaa gcc gca gga goc cgc gga ctc age acg 495
Leu Glu Asp Phe Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr

gag agc atc ctc atc cce agg cag agc gaa acc tge tet cca ggg 540
Glu Ser Ile Leu Ile Pro Arg Gln Ser Glu Thr Cys Ser Pro Gly

gat gca tcg atg acc ggt ggt cag cag atg ggt agc gct tgg tct 585
Asp Ala Ser Met Thr Gly Gly Gln Glin Met Gly Ser Ala Trp Ser

cac ccg cag ttc gaa aaa taataagett 613
His Pro Gln Phe Glu Lys

<210> 13

<211> 613

<212> DNA

<213> artificial seguence

<220> _
<223> 876.1-H10

<400> 13

tctagataac gggggcazaa a atg aaa aag aca gct atc geg att 45
Met Lys Lys Thr Ala Ile Ala Ile
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Ile Pro Arg G n Ser Au Thr Cys Ser Pro Ay Ser Ala

Trp Ser 60 cac ccg cag ttc gaajl%aa taataagctt 613 His
Pro An Phe u Lys 15 <210> <211> 619 5 <212>

DNA <213> artificial sequence <220> <223> 5101.2-008
10 <400> 16 tctagataac gggggcaaaa a atg aaa aag aca

gei qatCggcgtatdotddme Met doySadoystd RjecAbaay bke gAkagdd e 1590
gca gl ghlgctectrdagely gge MlbcTigeVahedagila gty Aeagslgec

gac gca 90 Ala Val Ala Lou Ala dy Phe Ala Thr Val

Ala Adn Ala Asp Ala 20 tc atg acc gt ggt cag cag atg

8 AcnTefndelodl B S&gpgﬁs ;gb 8 g ey

cca ggg acg tgg tat ctg aag gcg atg acg gtg cct 180
Gh BsPgtVRLaErQg @y THE cRePgalybrdadelygy fha MetgcEhr 10
Met TREOVQakhst trggt @tu ehg rR60C1GE He€aBngRdu 8CE sgegvgaa
tcg gtg aca ccc 225 30 Asp Leu Ser Leu Thr Leu dn
Ala Thr Ala A u Ser Val Thr Pro atg acc ctc acg acc

ety gaaltyogcygtcarny 61y FaagajcaInagIpas 2D gapkyccThr 225
ety PFHrM%%h{gg vdly @5 leryARsAlY s @ar AR GlysiMal 35

acc atg ttt ggt tat ggc cgg tgc cag gag gtg aag gca

%Eg Th:r a C 9é/ 2a 270
U i aalill 0 &) i R a0 e B e
tac acg gcc gac gga ggc sat G u Lys Thr "Asp G

Pro Ay Lys Tyr Thr Ala Asp Gy Gy Asn 45 cac gtg gca
tac cabCoAt etageti€l gag WhostaagagaecCat tac q@atCodt0S 315
Feb Ddal GIAl dedyihr|As Ele GAygvaBekyHiTyr VElr Bys AlspGlH S

Tyr Ile ttt tac tct gag ggc gag ctg atg ggg gtg ctt

gtc cga ggg, gtc 450
gag cac gtg gea tac ate ate ceg teg cgg gtg tct gac cac 360

Gly Lys His Val Ala Tyr Ile Ile Pro Ser Arg Val Ser Asp His

ttt atc ttt tac tct gag ggc cag ctc cat ggg aag ccg gtc cga 405
Phe Ile Phe Tyr Ser Glu Gly Gln Leu His Gly Lys Pro Val Arg

ggg gtg aag ctc gtg ggc aga gac ccc aag &ac aac ctg gaa gcc 450
Gly Vval Lys Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala

ttg gag gac Tttt gag aaa gcc gca gga gocc cgc gga ctc age acg 495
Leu Glu Asp Phe Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr

gag agc atc cte ate cce agg cag age gaa ace tge tet ceca ggg 540
Glu Ser Ile Leu Ile Pro Arg Gln Ser Glu Thr Cys Ser Pro Gly

gat gca tcg atg acc ggt ggt cag cag atg ggt age get tgg tet 585
Bsp Ala Ser Met Thr Gly Gly Gln Gln Met Gly Ser Ala Trp Sex

cac ccg cag ttc gaa aaa taataagcectt : 613
His Pro Gln Phe Glu Lys

<210> 14

<211> 613

<212> DNA

<213> artificial sequence

<220>
<223> 5100.1-108
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50 Phe Tyr Ser Qu Ay GQu Leu Met Gy Val Leu Val Arg
Gy Vval cag ctc gtt ggc age g@c:ﬁ ccc aag aac aac ctg

gaa gcc ttg gag 495 dn Leu @y Arg Asp Pro Lys
Asn Asn Leu Gu Ala Leu Qu 55 gac ttt gag aaa gcc gca
gam-0€L cgc gga ctc agc acg gag agc 540 Asp Phe du
Lys Ala Ala Ay Ala Arg Ay Leu Ser Thr A u Ser 60 atc
cdtagataacCggyd@ggaag agc ag@aaacaad geatget €0aggggtagce 45
get 585 Ile Leu Ile PrdeArlgs@ys Sbr 2ChulTRhRlLLIdeSer

Pro Ay Ser Ala 16 tgg tct cac ccg cag ttc gaa aaa
taataa%ﬁtt 619 r Ser Hs Pro Gn Phe Qu Lys 5

SR SR unm et el 7

t ct agat aac gagggcaaaa a atg aaa aag aca get atc gcg

@égt aéfé acbz/b&gtl—){@t Ldé%&!]j’ a% Q_;gltl @ccAltaalda% é-)& QQQ Aty getizs
sdgmugetThggelyt tCy @Rt @ae Mgt &1gCh1Lagr 366 ¢gal cgga180

Ala Val Ala Lou Ala Gy Phe Ala Thr Val Ala A n Al a

Asp Ay 25 gga gtg ggt aaa cgt gga ctg tca ggg acg tgg
Fatt gét %g B35 tq@ yavalta@as Bys sAwgadd gtéagtSer 180
Gy Ahr a?r%"ﬁf Y 58 T5Fs TAF &<8300% § %é’{?tg?@f ga% Ggg gag
ttc ccc gag atg gat ctg gaa tcg gtg 180 Mt Thr Val
g\% tF;rc tcgt ag\@ aés‘pcg %I gcléll é:ec:r a1\:/ ac{’-:.lCa 225

§6C Y Ge Cfle saiq'l lg §erg 91 legr %CMQ gI'hgaa
gcc 225 35 Thr Pro t Thr Leu Thr Ay Leu Al a

Gy Asp Leu Qu Ala aag gtc aca atg ctg atc agt ggc
€gg atgacecag-ggad:z givg @pgageatad7fha bys Mgl gtkhecdbitgleu 270
ldve TSeITh@ JevAGgu Qi @nA&h deVably $&a Alva val Thr Met

gtt gtt cgt ggc cgg tgc cag gag gtg aag gca gta ctg gag aaa 315
Val Val Arg Gly Arg Cys Gln Glu Val Lys Ala Vel Leu Glu Lys

act gac gag ccg ggt aaa tac acg gcc gac gga ggce aat cac gtg 360
Thr Asp Glu Pro Gly Lys Tyr Thr Ala Asp Gly Gly Asn His Val

geca tac atc atc agg tcg cac gtg aag gac cac tac atc ttt tac 405
Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr

tct gag ggc gag gtg atg ggg ttg cct gtc cga ggg gtc cag ctc 450
Ser Glu Gly Glu Val Met Gly Leu Pro Val Arg Gly Val Gln Leu

gtt ggc aga gac ccc aag aac aac ¢tg gaa gcc ttg gag gac ttt 495
Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe

gag aaa gcc gca gga gcc cge gga chte age acg gag agce atc ctc 540
Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu

atc ccc agg cag agc gaa acc tge tct cca ggg age gct tgg tet 585

«Ile Pro Arg Gln Ser Glu Thr Cys Ser Pro Gly Ser Ala Trp Ser

cac ccg cag ttc gaa aaa taataagcett 613
His Pro Gln Phe Glu Lys

<210> 15
<211> 613
<212> DNA



10

15

20

25

30

35

40

45

50

55

60

40 gtc ctg gag-ggg act sat gag ctg gat aaa tac acg gcc
gac ggg 315 Val Leu u Qy Tlh,f Asn Qu Leu Asp Lys
Tyr Thr Ala Asp Gy 45 ggc aag cac gtg gca tac atc atc
cat ccg cat gtg act gac cac 360 Gy Lys His val Ala
Iytss! beeildigidd sefARcEi s Val Thr Asp His 50 ttg atc ttt
tac tct gag ggc cag ctc cat ggg aag ccg gtc cgs 405
keapslle Phe Tyr Ser Gu Ay G n LeuHis Gy Lys Pro Val
Argp>ggmoigtgaaag ctc gtg ggc aga gac ccc aag aac aac
ctg gaa gcc 450 55 Gy Val Lys Leu vVal Gy Arg Asp
Pt@>LyS Asn Asn Leu Qu Ala ttg gag gac ttt gag aaa
gcc gca gga gcc cgc gga ctc agc acg 495 Leu G u Asp
PR 9eF A Y89 M & d y AP 234 82D ga L&l 567 9FArats0 gag
agc atc ctc atc ccc agg €hgvEgtyydardte the Aetiieca
ggg 540 17 du Ser Ile Leu lle Pro Arg G n Ser Qu
oSehe gal (9ca, d0g: 2 9q30 ggt &ag
ﬁ@ag V%giﬁgtegg@a%%é by otasaes %AE t Thr
Gy Ay dn dn l\/bt Gy Ser Ala Trp Ser cac ccg cag

ttc gaa aaa taataagctt 613 H's Pro An Phe Gu Lys 10
€ GrglBc 9@t pt 6L cdd ac@IRe DNAt<2IB= aud ighpcatal
Seglienctr PRCry 23515098t F:1@18la FOr KHPOSLUGLlu Ile

t ct agat aac cagggcaaaa a atg aaa aag aca get atc gcg

att 45 thL aIe25 ca
Tl B g g i
Asp Ay 30

cat ggt gtt cat gat ctt ttt ttg gaa tcg gtg aca ccc atg acc
His Gly Val His Asp Leu Phe Leu Glu Ser Val Thr Pro Met Thr

ctc acg acc ctyg gaa ggg ggce aac ctg gaa gcc aag gtec acc atg
Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys Val Thr Met

ttt ggt aat gge cgg tge cag gag gtg aac gca gta ctg gaa aaa

" Phe Gly Asn Gly Arg Cys Gln Glu Val Asn Ala Val Leu Glu Lys

act gac gag ccg ggt asa tac acg gcc gac gga ggc aat cac gtg
Thr Asp Glu Pro Gly Lys Tyr Thr Ala Asp Gly Gly Asn His Val

gca tac atc atc agg tcg cac gtg aag gac cac tac atc ttt tac
Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr

tct gag ggc gag cat atg ggg tgg act gtc cga ¢gg gte cag cte
Ser Glu Gly Glu His Met Gly Trp Thr Val Arg Gly Val Gln Leu

gtt ggc aga gac ccc aag aac aac ctg gaa gcc ttg gag gac ttt
Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe

gag aaa gcc gca gga gocc cgoe gga cte age acg gag age ate cte
Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu

atc cce agg cag agce gaa acc tge tet cca ggg agc gct tgg tet
Ile Pro Arg Gln Ser Glu Thr Cys Ser Pro Gly Ser Ala Trp Ser

cac ccg cag ttc gaa aaa taataagett
His Pro Gln Phe Glu Lys

45

90

135

[y

80

© 225

270

315

360

405

450

495

540

585

613
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gga gtg ggt aga cgt gga ctg tca ggg acg tgg tat ctg
aag gcg 135 dy val dy Arg Arg Ay Lau Ser Ay Thr
Trp Tyr Leu Lys Ala 35 atg acg gtg gac agg gag too ccc
gag atg aac ctg gaa tog gtg 180 Met Thr Val Asp Arg
GQu Ser Pro Gu Met Asn Leu Qu Ser Val aca ccc atg
acc ctc acg ggg ctg get ggg ggt gac ctg gaa gcc 225
400fht6 Pro Met Thr Leu Thr Gy Leu Ala Ay Ay Asp Leu
Qu>Ab aag gtc acg atg ctg atc agt ggc cgg tgc cag
gag>ghér aag gcc 270 Lys Val Thr Met Leu Ile Ser Ay
Ag>Cys-idieiad aedminceéys Ala 45 gcc ctg gag ggg act aat
gag ctg gat aaa tac acg gcc gac ggg 315 Ala Leu Qu
g;gﬁhr Asn A u Lou Asp Lys Tyr Thr Ala Asp Gy 50 ggc
>cal gttt a tac atc atc cat ccg cat gtg act gac
cac 360 Gy Lys Hs Val val Tyr Ile lle H's Pro H's
VO The Asp H's 55 ttg atc ttt tac tot gag ggc cag ctc

t a ¢g. 9t ¢ cga Eé)S L a%”? Phe Jyr ser.,du

ag C caa a add acC C a ac d
Gy RTEIHNET § Lys b qfal e did 50 350G et o
gtg ggc aga gac ccc aag aac aac ctg gaa gcc 450 . 60
@y Val Lys Leu Val Gy Arg Asp Pro Lys Asn Asn Leu
&= gAY agci8etd gt gRG Yac gtt tacgagra@ag geg goAa gggagcgcc 90
BYyc Vg adlet tewn@oa sy HESAlédlprGal ASp Rherld asp g aAl a
Ala Ay Ala Arg Ay Leu Ser Thr 5 gag agc atc ctc atc
cccaa%g Cca ga%ctgaa accat cggt otcccaag g 540g €] qc Ser
iR ol g g i S de

at gca tog-at'gacc ggt ggt cdag cag at§ ggt “agc et
tgg tct 585 10 Asp Ala Ser Met Thr Ay Ay @n dn
Myt o6 YorSetclgdg HR Sf) t68Gtg08%£30gtdg Jap glddct 180
taakaagett pal 81y Hns Bro 7@ nekheyCava s 1 ¥212019
<211> 613 20 <212> DNA <213> artificial sequence

<220> <223> 599.4-F15 25
gat ttg tct ctg acg ctt cag gct act gcg gaa tcg gtg aca ccc 225

Asp Leu Ser Leu Thr Leu Gln Ala Thr Ala Glu Ser Val Thr Pro

=

35

atg acc ctc acg acc ctg gaa ggg gge aac ctg gaa gece aag gte 270
Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys Val

acc atg ttt ggt tat ggc cgg tgc cag gag gtg aag gca gta ctg 315
Thr Met Phe Gly Tyr Gly Arg Cys Gln Glu Val Lys Ala Val Leu

gag aaa act gac gag ccg ggt aaa tac acg gcc gac dgga ggc aat 360
Glu Lys Thr Bsp Glu Pro Gly Lys Tyr Thr Ala Asp Gly Gly Asn

cac gtg gca tac atc atc agg tcg cac gtg aag gac cac tac atc 405
His Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile

ttt tac tet gag ggc gag ctg atg ggg gtg ctt gtec cga ggg gtc 450
Phe Tyr Ser Glu Gly Glu Leu Met Gly Val Leu Val Arg Gly Val

cag c¢tc gttt ggc aga gac ccc aag aac aac ctg gaa gecc ttg gag 495
Gln Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu

gac ttt gag aaa gcc gca gga gcc cgc gga cte age acg gag age 540
RAsp Phe Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser

atc ctc atc ccc agg cag agc gaa acce tge tect cca ggg agc gct 585
Ile Leu Ile Pro Arg Gln Ser Glu Thr Cys Ser Pro Gly Ser Ala
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<400> 19 tctagataac gagggcaaaa a atg aaa aag aca got
atc gcg att 45 Met Lys Lys qu Ala lle Ala Ile 30 gca
gtg got ctg get ggc ttc get acc gta gcc cag gcc gat
gga 90 Ala Val Ala Leu Ala Gy Phe Ala Thr Val Al a
Gn Ala Asp Ay 35 gga gtg ggt aga cgt gga ctg tca ggg
acg tgg tat ctg aag gcg 135 dy Val Ay Arg Arg Ay
teu t8erca@ yedliveg Triye 337 abeutdaysadiita 40 atg acg gtg gacsels
Aoy SgadliscEreénddg atylaat ctg gaa tcg gtg 180 Met
Thr Val Asp Arg Gu Ser Pro Gu Met Asn Leu G u Ser
Val aca ccc atg acc ctc acg ggg ctg get ggg ggt gac

9 gcc 225 45 Thr Pro Met Thr Leu Thr Ay Lou
Ai][al A Gy Asp Lou Au Ala aag gtc acg atg ctg atc

»>00%, €99 tgc cag gag gtg aag gcc 270 Lys Val Thr
g@%tngytlflgla%e [ge\éc@rg Cys An du Val Lys Ala 50 gtc
ctg gag ggg act  aat gag ctg gat aaa tac acg gcc gac
g86-315 Val Leu GQu Ay Thr Asn A u Leu Asp Lys Tyr
Hy3sAbay A,spz,ply 55 ggc aag cac gtg gca tac atc atc cat
ccg cat gtg act gac cac 360 Ay Lys Hs Val Ala Tyr
kigslhe Hs Pro H's Val Thr Asp Hs 60 ttg atc ttt tac
tct gag ggc cag ctc cat ggg aag ccg gtc cga 405 Leu
ttmoPheaclyroferafd @ G y e@maeeaadizsa @or biys gPp atval 45
Arg 19 ggg gtg aag ctc¥gtghyggeyaadar gde Eoo Rdagll@ac
aac ctg gaa gcc 450 GIy Val Lys Leu Val dy Arg Asp

gac ttt aaa

il gt e AR B,

ago atc ctc atc ccc agg cag ago gaa acc tgc tot cca

860 084 OgtGhak 96t ddaecteuchl RgPEey Agg GtheSezald dbgThr 135
Qs VSerGIRr oyGayg gRily Jea Skogslat Thiacer gotr gt Lgageleag

atg ggt ago got tgg tct 585 15 Asp Ala Ser Met Thr .

Ay Ay GInGInI\/Et Ser Ala Trp Ser cac ccg cag

i Tﬁg‘%?a% %@CE gk2 o %Z?'?i@;iq B S ffys 20°

90

aca ccc atg acc ctc acg gga ctg gct ggg ggt gac ctg gaa gce 225
Thr Pro Met Thr Leu Thr Gly Leu Ala Gly Gly Asp Leu Glu Ala

aag gtc aca atg ctg atc agt ggc cgg tgc cag gag gtg aag gcc 270

. Lys Val Thr Met Leu Ile Ser Gly Arg Cys Gln Glu Val Lys Ala

gte ctg gag ggg act aat gag ctg gat aaa tac acg gcc gac ggg 315
Val Leu Glu Gly Thr Asn Glu Leu Asp Lys Tyr Thr Ala Asp Gly

ggc aag cac gtg geca tac atc atc cat ccg cat gtg act gac cac 360
Gly Lys His Val Ala Tyr Ile Ile His Pro His Val Thr Asp His

ttg atc ttt tac tct gag ggc cag ctec cat ggg aag cecg gtc cga 405
Leu Ile Phe Tyr Ser Glu Gly Gln Leu His Gly Lys Pro Val Arg '

ggg gtg aag ctc gtg ggc aga gac c¢cc aag aac aac ctg gaa gcce 450
Gly Val Lys Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala

ttg gag gac ttt gag aaa gcc gea gga gec cge gga cte age acg 495
Leu Glu Asp Phe Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr

gag agc atc cte atc ccec agg cag age gaa acc tge tct cca ggg 540
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<210> 20 <211> 613 25 <212> DNA <213> artifici al
sequence <220> <223> S67.7- COl67 30 <400> 20

t ct agat aac gggggcaaaa a atg aaa aag-aca got atc gcg

att 45 Met Lys Lys Thr Ala lle Ala Ile 35 gca gtg,

@af set gr1g0te0QCe tHre 0O} AL GGt @ 06r CREY 9&C pgatcigga 90
Ala Val Ala Leu Ala Gy Phe Ala Thr Val Ala An Al a

Asp Ay 40 gga gtg ggt aga cgt gga ctg tca ggg acg tgg
gt get Feaa tqg@gcm 9 yayxlagGhtg Ay Mego Yot ertSer 385
@E}/Aﬂfﬁrseﬁ%@tﬂf TPy By GAr £lasMe §lacerglet gae 8dg gag
ttc ccc gag atg aat ctg gaa tog gtg 180 Met Thr Val

cpgt_pcc %a ytcp ga E:tra% gal{ag/?éttAsn Leu Qu Ser Val aca 613
g ctg get

§6L p@L G1ACHLREu 858 99 ggg ggt gac ctg gaa
gcc 225 50 Thr Pro Met Thr Leu Thr Ay Leu Ala Gy

Gy Asp Leu Qu Ala aag gtc acg atg ctg atc agt ggc
cgg tgc cag gag gtg aag goo 270 Lys Val Thr Met Leu
ttww>Ses Ay Arg Cys G n Gu Vval Lys Ala 55 gtc ctg gag
g >a6€13 aat gag ctg gat aaa tac acg gcc gac ggg 315
Yaz>leip Qu Ay Thr Asn Qu Lou Asp Lys Tyr Thr Al a
ASP>Ghsti6Ocigc seagncac gtg gca tac atc atc cat tcg cat
gtg act gac cac 360 dy Lys Hs Val Ala Tyr Ile lle
H2>Ser His Val Thr Asp His 20 ttg atc ttt tac tot

FHF g9’ -Gaft et ¢ cat ggg aag ccg gtc cgs 405 Leu lle
Phe Tyr Ser Qu Ay Gn Leu Hs @Ay Lys Pro Val Arg 5

9979ty aag ctc gtg ggc aga gac coo aag aac aac ctg

g EagacA'éQg gaX V%' Ly‘gt&;’oa avﬂg gcg d%rtgaf%s < raQ:tLyS 45
n N Leu & U a 10

Met Lys Lys Thr Ala Ile Ala Ile
gca gtg gect ctg get gge ttec get acc gta gecc cag gecc gat gga 80
Ala Val Ala Leu Ala Gly Phe Ala Thr Val Ala Gln Ala Asp Gly
gga gtg ggt aga cgt gga ctg tca ggg acg tgg tat ctg aag geg 135
Gly Val Gly Arg Arg Gly Leu Sexr Gly Thr Trp Tyr Leu Lys Ala
atg acg gtg gac agg gag tcc ccc gag atg aac ctg gaa tcg gtg © 180
Met Thr Val Asp Arg Glu Ser Pro Glu Met Asn Leu Glu Ser Val
aca ccc atg acc ctc acg ggg ctg gct ggg ggt gac ctg gaa gcc 225
Thr Pro Met Thr Leu Thr Gly Leu Ala Gly Gly Asp Leu Glu Ala
aag gtc acg atg ctg atc agt ggc cgg tgc cag gag gta aag gcc 270
Lys Val Thr Met Leu Ile Ser Gly Arg Cys Gln Glu Val Lys Ala
gce ctg gag ggg act =aat gag ctg gat aaa tac acg goc gac ggg 315
Ala Leu Glu Gly Thr Asn Glu Leun Asp Lys Tyr Thr Ala Asp Gly
ggc aag cac gtg gta tac atec atc cat ccg cat gtg act gac cac 360
Gly Lys His Val Val Tyr Ile Ile His Pro His Val Thr Asp His
ttg atc ttt tac tct gag ggc cag cte cat ggg aag ccg gtc cga 405
Leu Ile Phe Tyr Ser Glu Gly Gln Leu His Gly Lys Pro Val Arg
ggg gtg aag c¢tc gtg ggc aga gac ccc aag aac aac ctg gaa gcc 450

Gly Val Lys Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala
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ttg gag gac ttt gag aaa gcc gca gga gcc cgc gga ctc

agc acg 495 Leu G u Asp Phe qéj Lys Ala Ala Ay Al a

Arg Ay Leu Ser Thr 15 gag ago atc ctc atc coo agg cag
agc gaa acc tgc tot cca ggg 540 Gu Ser Ile Lou lle

PE® A Oudd BrSehg@da JhE Y SygRehcdPr@c @gh 98¢ ag€aadq09 495

adg ACCAggPhg(luCag Bag RFAbgslgghlagegguly Legg seatTrh85
20 Asp Ala Ser Met Thr Ay Ay An dn Mt Ay Ser Al a

Trp Ser cac cog cag ttc gaa aaataataagott 613 H's Pro
Fh PRSATT GRS C 2T <29P 291395 F3q 3cyotme Bpt £232399DNA 540
Co1 387 ar'tS FREitAP TeqlEhGE® ¥F2b 8315 5nPet Featlur e

35 <222> (571T... (573) <223> anber stop codon <220>
§2232.R% §§}%cc4&t<é€9%a€;1ca¥g%@;9%‘i;@ CQE&QQ%QG‘@& a  s5g5
Al AR Aal-AGRr JDly AlF ARl hedT1y Ml BYS T¥Ssekhr

Ala Ile Ala Ile 45 gca gtg get ctg get ggc ttc got acc

gta gcc cag goo gat gga 90 Ala Val Ala Leu Ala Ay

Phe cAbacabhrtd/gha Maa GatadbattAsp Ay 50 gga gtg ggt agasls

B4t Pggatlat Ghe Gdugg¥ acg tgg tat ctg aag gcg 135 dy

Vall Ay Arg Arg Ay Leu Ser-dy Thr Trp Tyr Leu Lys

Ala 55 atg gcg gtg gac agg gag ttc coo gag atg aat ctg
JLog gtg 180 Met Ala Val Asp Arg Gu Phe Pro Qu
1 Leu Au Ser Val aca coo atg acc ctc acg ggg
0,.90%, 999 9ggt gac etg gga gtc 225 60 Thr Pro Met
ssbek T G yhey Mla Gy Gy Asp Leu dy val 21

aag gtc acg atg Cctg atc agt ggc cgg tgc cag gag gtg

aggh.gcc 270

<223> 599.4-F15

<400> 19

tctagataac gagggcaaaa a atg aaa aag aca gct atc gecg att 45
Met Lys Lys Thr Ala Ile Ala Ile

gca gtg goct ctg get gge tte get acc gta gecc cag gcc gat gga 90

Alz val Ala Leu Ala Gly Phe Ala Thr Val Ala Gln Ala Asp Gly

gga gtg ggt aga cgt gga ctg tca ggg acg tgg tat ctg aag gcg 135
Gly Val Gly Arg Arg Gly Leu Ser Gly Thr Trp Tyr Leu Lys Ala

atg acg gtg gac agg gag tcc ccc gag atg aat ctg gaa tcg gtg 180
Mat Thr Val Asp Arg Glu Ser Pro Glu Met Asn Leu Glu Ser Val

aca ccc atg acc cte acg ggg ctg gct gag ggt gac ctg gaa gcc 225
Thr Pro Met Thr Leu Thr Gly Leu Ala Gly Gly Asp Leu Glu Ala

aag gtc acg atg ctg atc agt ggce cgg tge cag gayg gtg aag gece 270
Lys Val Thr Met Leu Ile Ser Gly Arg Cys Gln Glu Val Lys Ala

gte ctg gag ggg act zat gag ctg gat aaa tac acg gcc gac ggg 315
Val Leu Glu Gly Thr Asn Glu Leu Asp Lys Tyr Thr Ala Asp Gly

ggc aag cac gtg gca tac atc atc cat ccg cat gtg act gac cac 360
Gly Lys His Val Ala Tyr Ile Ile His Pro His Val Thr Asp His

ttg atc ttt tac tct gag gge cag ctc cat ggg aag ccg gtc cga 405
Leu Ile Phe Tyr Ser Glu Gly Gln Leu His Gly Lys Pro Val Arg
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Lys Val Thr Met Leu Ile Ser Gy Arg Cys A n G u Val

Lys Ala 5 gtc ctg gag ggg act t gag ctg gat aaa tac
acg gcc gac ggg 315 Val Leu u @y Thr Asn GQu Leu

Asp Lys Tyr Thr Ala Asp Jy ggc aag cac gtg gca tac

atc atc cat tcg cat gtg act gac cac 360 10 Gy Lys

tis gval aaAl actd ytgldee bd®e gkl SccbetadHiaac e dty gAspyddi s 450
€1y Val cLyst Let JFelt@ly foyy AggcPmoagycirencdan ggy Gaathleog

gtc cga 405 Leu lle Leu Tyr Ser Gu Gy Gn Leu H's

€] s Pro Val aag ctc gtg ggc aga gac
%B% gié Ka fl"a é gi%%% 99%5 @‘gg ‘%%ﬁ‘l C%yﬁ Eetf9val *°°

Y€ SRS ‘73 h A GlE’ A S £ff 989 gac
ttt gag aaa gcc gca gga gcc cgc gga ctc agc acg 495

£ 2 UtASP: PRec A Ly A aA galBWcAR Y GhYgds€U 540
el sihrri1251.8ag1a0e-cabey el @CcCO@hagy sCAE @g6 @Fa acc
tgc tot cca ggg 540 Gu Ser Ile Leu Ile Pro Arg @ n
Ser u Thr Cys Ser Pro Gy ago got tgg tee cac cog

g3y gtk ctaaat aaac twg &ca gcoast gtyept 585 ¢SO0 teertcNl a 585
Femp ASe Sy ¥etpler Gl Gy Lﬁany§etX§éYA?9& Bet TFRUSSAl a
gaa get aaa gtt ctg got aac cgt gaa ctg gac aaa tac

Lt 630 u Ala LouAIaAsnArgGIuLeu

2%3 PE%sGa'ﬁy gaa\%j %EXT gac tac tac aaa aac ctc atc’
aac aac got aaa acc gtt gaa 675 Ser Asp Tyr. Tyr Lys
Asn Leu Ile Asn Asn Ala Lys Thr Val Gu 40 ggt gtt aaa
got ctg atc gac gaa att ctc gca gca ctg cog taa 720
&y>Vab Lys Ala Leu Ile"Asp Qu Ile Leu Ala Ala Leu
Prio>4613 aagctt 727 <210> 22 50 <211> 727 <212> DNA
<23>Dik tificial sequence <220> 55 <221> misc_feature:
2IZ2>afiGriyial, 6678Nce<223> anber stop codon

<220>
<223> 567.7-C0¢

<400> 20

tctagataac gggggcaaaa a atg aaa aag aca gct atc gcg att 45
Met Lys Lys Thr Ala Ile Ala Ile

gca gtg get ctg get gge tte get acce gta gce cag gec gat gga S0

Ala Val Ala Leu Ala Gly Phe Ala Thr Vel Ala Gln Ala Asp Gly

gga gtg ggt aga cgt gga ctg tca ggg acg tgg tat ctg asag gcg 135
Gly Val Gly Arg Arg Gly Leu Ser Gly Thr Trp Tyr Leu Lys Ala

atg acg gtg gac agg gag ttc ccec gag atg aat ctg gaa tecg gtg 18¢C
Met Thr Val Asp Arg Glu Phe Pro Glu Met Asn Leu Glu Ser Val

aca ccc atg acc ctc acg ggg ctg gct ggg ggt gac ctg gaa gcc 225
Thr Pro Met Thr Leu Thr Gly Leu Ala Gly Gly Asp Leu Glu Ala

aag gtc acg atg ctg atc agt gge cgg tgc cag gag gtg aag gcc 270
Lys Val Thr Met Leu Ile Ser Gly Arg Cys Gln Glu Val Lys Ala

gtc ctg gag ggg act aat gag ctg gat aaa tac acg gecc gac ggg 315
Val Leu Glu Gly Thr Asn Glu Leu Asp Lys Tyr Thr Ala Asp Gly

ggc aag cac gtg gca tac atc atc cat tcg cat gtg act gac cac 360
Gly Lys His Val Ala Tyr Ile Ile His Ser His Val Thr Asp His
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<220> 60 <223> pTLPCO9 <400> 22 22 tctagataac
gagggcaaaa a atg aaa aag aca %t atc gcg att 45 Met

Lys Lys Thr Ala lle Ala lle gca gtg got ctg got ggc
ttc gotaco gta gcc cag gcc gat gga 90 Ala Val Ala Leu
Ala Ay Phe Ala Thr Val Ala Gn Ala Asp Ay 10 gga gag
gag att cag gat gtg tca ggg acg tgg tat ctg aag gcg
i3pat@tyrtGar Gu dabegdd vadspeVadt Ses dBoycdhrtdrquaTyr 405
leu ILy PhAl Byabgr &89 Gty Cdad<agy gady tiive 2wt Vgadirat g

aat ctg gaa tog gtg 180 15 Met Thr Val Asp Arg Glu

r%ag é g Leu d uccgg%ag\clal acg c%gga% 2ac h 450
c Thr
dE s s 8 et 0 BERRT
20 aag gtc acc atg ctg ata agt ggc cgg tgc cag gag gtg
ﬂﬂﬁgg§cga%79tt b¥§ Mal gdhgcMaigal it khe Jarci@ ¥gd@qCys 495

A el sWabhd psu Alva 2% gle€ @ygapagraad yacdu gae gag Ccog
gga aaa tac acg gcc gac ggg 315 Val Leu du Lys Thr
Asp Au Pro Gy Lys Tyr Thr Ala Asp Ay 30 ggc aag cac
%ggag%étpa%tcaﬁécalcé Yy CeHFICatr gL ad§ ?ccé%lcgg%o 540

SEy S i SeWaAle AF] AR ST &oF %l%ffg * &P ¥ PRalCiYy s
Asp H's tac atc ttt tac tot gag ggc cag ctc cat ggg
294 tegt géc@% gé ”gt % L cggt L{:cgy 585

gtjA §l1§e%| l@e%ﬂ{r g ex—!r GSegtg
ggc aga gac coo aag aac aac ctg gaa gcc 450 Gy Val

Lys Leu Val Gy Arg Asp Pro Lys Asn Asn Leu Gu Ala 40
tdg cgagagactd gha gag sadaggettgca gga gcc cgc gga ctc 613
BgoFPaeFla9Bhe Géy I@su Asp Phe Qu Lys Ala Ala Ay Ala
Arg Ay Leu Ser Thr 45 gag ago atc ctc atc coo agg cag
ago gaa acc tgc tot cca ggg 540 Gu Ser Ile Leu lle
P‘%> Gn Ser Au Thr Cys Ser Pro Ay 50 ago got tgg

e cog cagttc gaa aaa tag got ago. ctg got 585
§\2> & Trp Ser His Pro Gn Phe Gu Lys Xaa Ala Ser

L§¥é> FAificial sequence

<220>
<221> misc feature
<222> (571)...(573)

<223> amber stop codon

<220>
<223> F92.8 E15

<400> 21
tctagataac gggggcaaaa a atg aaa aag aca gct ate gcg att 45
Met Lys Lys Thr Ala Ile Ala Ile

gca gtg gct ctg get gge tte got acc gta goe cag gec gat gga 90
Ala Val Ala Leu Ala Gly Phe Ala Thr Val Ala Gln Ala Asp Gly

gga gtg ggt aga cgt gga ctg teca ggg acg tgg tat ctg aag geg 135
Gly val Gly Arg Arg Gly Leu Ser Gly Thr Trp Tyr Leu Lys Ala

atyg gcg gtg gac agg gag ttc ccc gag atg aat ctg gaa tcg gtg 180
Met Ala Val Asp Arg Glu Phe Pro Glu Met Asn Leu Glu Ser Val

aca ccc atg acc cte acg ggg c¢tg get ggg ggt gac ctg gga gtc 225
Thr Pro Met Thr Leu Thr Gly Leu Ala Gly Gly Asp Leu Gly Val
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gaa get aaa gtt ctg got aac cgt gaa ctg gac aaa tac

ggt gtt 630 55 Au Ala Lys VailLeu Ala Asn Arg Qu

Leu Asp Lys Tyr Qy Val too gac tac tac aaa aac ctc

atc aac aac got aaa acc gtt gaa 675 Ser Asp Tyr Tyr

Ly o6 Nudgeiitd loegAsl As obb acday SocThtg Vialy 41260 @t gtt 270
BEA VgD THet Betalleu gde g@a Gaytaret CyggGangia tdlg Lgodrliaaa

720 dy Val Lys Ala Leu Ile Asp Gn Ile Leu Ala Ala

Leu Pro 23 taagctt 727 5 <210> 23 <211> 1156 <212>
PINACE2 1389 99% iBFF 33l g%‘égﬁ%rﬂf‘é agy ta9 RPY 9 Ps 999 315
P'sCeR Pl TRBFFT PRYAFU ASP Py dyr WeoBle 2Bl Yst op
codon 15 <220> <223> pTLPCl12 <400> 23 20 tctagataac
gﬁggggacaa@ag@g ALY 3R, 82Q+8CA 108y RLL @AGU.AL had%acMet 360

k¥ S1iEha Ahda 148 Ala thleidSsgca: gtwigety akg et ggc
ttc get acc gta gcg cag gcc gat gca 90 Ala Val A a

Leu Ala Gy Phe Ala Thr Val Ala @ n Ala Asp Ala tog
atyg adccciggtag@gtt oy eay cat ciggtalgcegtaed gar sgagmag 405
att I1185-eu3lyiSéer NBt: Ghr c&hyled JisGGAy Gws Rer Val Al a
Ser Asp Qu Gu lle cag gat gtg cca ggg acg tgg tat

PRI Radaa T g i ot

gag "at ca cccC acc
Arg Au Phe Pro A u Met Asn Leu A u Ser VaI Thr Pro
B&ﬂ gIBrgac ttt gag zaa gcc gca gga gcc cgc gga ctec agec acg 495

Leu Glu Asp Phe Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr

gag agc atc ctc atce ccc agy cag age gaa acce tge tct cca ggg 540
Glu Ser Ile Leu Ile Pro Arg Gln Ser Glu Thr Cys Ser Pro Gly

age get tgg tee cac ccg cag tte gaa aaa tag get age ctg get 585
Ser Ala Trp Ser His Pro Gln Phe Glu Lys ¥Xaa Ala Ser Leu Ala

gaa gct aaa gtt ctg get aac cgt gaa ctg gac aaa tac ggt gtt 630
Glu Ala Lys Val Leu Ala Asn Arg Glu Leu Asp Lys Tyr Gly Val

tcc gac tac tac aaa aac ctc atc aac aac gct aaa acc gtt gaa 675
Ser Asp Tyr Tyr Lys Asn Leu Ile Asn Asn Ala Lys Thr Val Glu

ggt gtt aaa gct ctg atc gac gaa att ctc gca gca ctg ccg taa 720
Gly Val Lys Ala Leu Ile Asp Glu Ile Leu Ala Ala Leu Pro

taagctt ' 727

<210> 22

<211> 727

<212> DNA

<213> artificial sequence

<220>
<221> misc_feature
<222> (571)...(573)

<223> amber stop codon

TL220>

<223> pTLECY

<400> 22
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40 ctc acg acc ctg gaa ggg ggc aac ctg gaa gcc aag gtc
acc atg 270 Leu Thr Thr Leu Ci;“ Gy Ay Asn Leu Qu

Ala Lys Val Thr Met 45 ctg ata agt ggc cgg tgc cag gag
gtg aag gcc gtc ctg gag aaa 315 Leu lle Ser Ay Arg

Cys An du Val Lys Ala Val Leu Ju Lys act gac gag
€cigggfacagagd@eaar@ gCccC agacagggag@geaang 6&c ggygatito 45
50 Thr Asp Gu Pro Gy Mgt Ifpr LI ThAl 22 aAShe @Gly Tey Lys
H's Val gca tac atc atc agg .tog cac gtg aag gac cac

tac atc tttttac 405 AI% E[ I!;e Ile Arg Ser Hi s Val

2k VA B 1K ki M Tg ot DES Qgﬁgﬁg gﬁ% cac®

gy ‘aag ¢cg g d 999 c Cag'¢ er

Glu Leu Hs Gy Lys Pro VaI Arg Ay Val @n Leu 60 gtt
€ 39 ELALt € Cag ARG §8F t3ACydl 5cPRGg0GE EEP 288G LAC 135
t1¢ A05c1uVale Gy AApgvASRePraylysr Asp AsNLdeuyEH A=Al a

Leu Au Asp Phe 24 gag aaa gcc gca gga gcc cgc gga

ctc ago acg gag agc atc ctc 540 du Lys Ala Ala Ay

Ara aAﬁ% gaq_éagsag THr oSk WaSeptq 2t l¥9 S2attegcti@ agg 18C
Yely "agc’ gad b Y T FEe £igolct A et Yt S§gc'H=85

Ile Pro Arg G n Ser Au Thr Cys Ser Pro Ay Xaa Al a

Tt ;%y;;zg@ %ﬁ% g%ﬁ Ry o St

dy S Ser gag ggt ggc ggt tct gag

ggt ggc ggc tot gag gga ggc ggt tcc 675 du dy Ay

&y oBeradd arddeyg Avy Gty oBercyd tiodGeyg Jay Gy aSergggt 270

Yot VgyThrclelgdbutde &gt GIRtAryt Eyg&intGin Yala laaghlat g

gca 720 20 Gy Ay Ay Ser Gy Ser Gly Asp Phe Asp

é: ? g ys Met: Al a aac %tgjg%at a/ag}ga gct ata%I a%c gaa_. .
C a Ala

A et g s

get aaa ggc aaa ctt gat tct gtc got act gat 810 Lou

G aS@rcaBSpr flgda Liss QY ak¥ Sadgltic AR S8y ¥ gBbaabhr 360

&8P 1360 Hiacvggtigotyrgele ate mat sggtuiktwalatys ggd mac gtt

tcc ggc ctt 855

tac atc ttt tac tct gag ggc cayg ctc cat ggg aag ccg gtc cga 405
Tyr Ile Phe Tyr Ser Glu Gly Gin Leu His Gly Lys Pro Val Arg

ggg gtg aag ctc gtg ggc aga gac ccc aag aac aac ctg gaa gec 450
Gly Val Lys Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala

ttg gag gac ttt gag zaa gcc gca gga gcc cgce gga ctc age acg 495
Leu Glu Asp Phe Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr

gag agc atc ctc atc ccc agg cag age gasa acc tge tet cca ggg 540
Glu Ser Ile Leu Ile Pro Arg Gln Ser Glu Thr Cys Ser Pro Gly

agc gct tgg tct cac ccg cag ttc gaa aas tag gct age ctg get 585
Ser Ala Trp Ser His Pro Gln Phe Glu Lys Xaa Ala Ser Leu Ala

gaa gct aaa gtt ctg gct aac cgt gaa ctg gac aaa tac ggt gtt 630
Glu Ala Lys Val Leu Ala Asn Arg Glu Leu Asp Lys Tyr Gly Val '

tce gac tac tac aaa aac ctc atc aac aac gct aaa acc gtt gaa 675
Ser Asp Tyr Tyr Lys Asn Leu Ile Asn Asn Ala Lys Thr Val Glu

ggt gtt aaa gct ctg atc gac gaa att ctc gca gca ctg ceg taa 720
Gly Val Lys Ala Leu Ile Asp Glu Ile Leu Ala Ala Leu Pro
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Tyr Ay Ala Ala lle Asp Ay Phe Ile Gy Asp Val Ser
Gy Lou 35 get aat ggt aat ggt get act ggt gat ttt gut
ggc tct sat tcc 900 Al a Asn éy Asn Ay Ala Thr Ay
Asp Phe Ala Gy Ser Asn Ser caa atg got caa gtc ggt
gac ggtgat aat tca cot tta atg sat 945 40 A n Met Ala
AGn Val Ay Asp Gy Asp Asn Ser Pro Leu Met Asn aat
tdagceyt caa tat tta cct tcc ctc cct caa tog gtt gaa 727
tgt 990 Asn Phe Arg Gn Tyr Leu Pro Ser Leu Pro @n
Ser VaI G u Cys 45 cgc cct ttt gtc ttt ggc get ggt aaa
Tt 6gaa ttt tct att 1035 Arg Pro Phe Val Phe Qy
ﬁ]ap Lys Pro Tyr G u Phe Ser Ile 50 gat tgt gac aaa
a tftatltc c %gt gtc ttt gcg ttt ctt 1080 Asp
A3pLys 91 8° ﬁ‘c eu Phe Arg Gy Val Phe Al a Phe
55 tta tat gtt gcc acc ttt atg tat gta ttt tot acg
5 Leu Tyr Val Ala Thr Phe Met Tyr Val
1%8 ﬁgat%g Ala Asn ata ctg cgt aat aag gagxt ct
L%t}agrgacét L0 I'le Leu Arg Asn Lys Qu Ser 25
<210> 24 <2 > 613 <212> DNA <213> artificial
sgguence 5 <220> <223> pTLPC8 <400> 24 10
toiaggi@ag, gagggcaaaa a atg aaa aag aca get atc gcg
att 45 Met Lys Lys Thr Ala lle Ala Ile 15 gca gtg get
etoyp>get ggc ttc get acc gta gcc cag gcc gat gga 90
Ala Val Ala Leu Ala Ay Phe Ala Thr Val Ala G n Ala
Aepostapcggarayagagag att etagegatayege twd ggygaegtitgg 45
tat ctg aag gcg 135 20¥&F yve bysdrar 14e BanrAzpilval
Ser Ay Thr Trp Tyr Leu Lys Al a atg acg gtg gac agg

PP B SO T el

. A% 13 Aya 9 al mal'tﬁ auASE a

tcg atg acc ggt ggt cag cag atg ggt gecc tca gac gag gag att 135
Ser Met Thr Gly Gly Gln Gln Met Gly Ala Ser Asp Glu Glu Ile

cag gat gtg cca ggg acg tgg tat ctg aag gcg atg acg gtg gac 180
Gln Asp Val Pro Gly Thr Trp Tyr Leu Lys Ala Met Thr Val Asp

agg gag ttc cct gag atg aat ctg gaa tcg gtg aca ccc atg acc 225
Arg Glu Phe Pro Glu Met Asn Leu Glu Ser Val Thr Pro Met Thr

ctc acg acc ctg gaa ggg ggc aac ctg gaa gcc sag gtce acc atg 270
Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys Val Thr Met

ctg ata agt ggc cgg tgc cag gag gty aag gce gtc ctg gag aaa 315
Leu Ile Ser Gly Arg Cys Gln Glu Val Lys Ala Val Leu Glu Lys

act gac gag ccg gga aaa tac acg gcc gac ggg ggc aag cac gtg 360
Thr Asp Glu Pro Gly Lys Tyr Thr Ala &sp Gly Gly Lys His Val

gca tac atc atc agg teg cac gtg aag gac cac tac atc ttt tac 405
Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr

tct gag gge gag ctc cac ggg aag ccg gtc cga ggg gtc cag ctc 450
Ser Glu Gly Glu Leu His Gly Lys Pro Val Arg Gly Val Gln Leu

gtt ggc aga gac ccc aag aac aac ctg gaa gecc ttg gag gac ttt 495

Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe
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25 acaccc atg acc ctc acg acc ctg gaa ggg ggc aac ctg
gaa gcc 225 Thr Pro Met Thr Legu Thr Thr Leu Au Gy

@y Asn Leu Gu Ala 30 aag gtc ‘acc atg ctg ate agt ggc
cgg tgc cag gag gtg aag gcc 270 Lys Val Thr Met Leu

Ile Ser Gy Arg Cys A n Au Val Lys Ala 35 gtc ctg gag
aaa act gac gag ccg gga aaa tac acg gcc gac ggg 315

Yl abewcd ocd yga Tre A8p 9@k Fter @aGhys lgpg dya afhrctAl a 540
Pop L Wwlggklaady dde gy Sy detateralbr dtle 3y lled-ewac

gtg aag gac cac 360 40 Gly Lys His Val Ala Tyr IIe

Ser H_s Val tac tcttt tac

atc cccga Lys t g gg gc 585
%%%P% g f§§ %ﬁ n Eér%gg Lys @:‘SG%/ZI l/Y\r

ggg gtg aag ctc gtg ggc aga gac ccc aag aac aac ctg
GRA tECg¥58st Ghy téal gdy SotaygcVade Ghy Atdodfspebrietlys 630
Fn SAs rellvesl yAGly Alea 8y Glg @agsgaclttdlygery aaa Pec gca
gga gcc cgc gga ctc agc acg 495 Leu GQu Asp Phe GQu
Lys Ala Ala Gy Ala Arg Ay Leu Ser Thr 55 gag agc atc
%gg’f§g€c‘ég% é?ég % %éig&c‘é‘"*tt IR eEa%gygBs40 67
R Fla ot Gl S o8] Soter
Pro Ay gat gca tcg atg acc ggt ggt cag cag atg ggt
Elggk00ed Ghe 38 2@6:0 ASRoA gSete ML Il QY% d Y
&ne ks sezeggy%%& BAdE e ot e JHMg%égiﬂatc
gaa aaa taataagctt 613 H's Pro dn Phe ulLys 5

<210> 25 «<211> 613 <212> DNA <213> artificial

gy gencaet 44y 9820p=t 2P 3nc e PEI4 gcx4B0>g425 a4 geg 165
Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala Asp Glu Asn Ala

~J

20

cta cag tct gac gct zaa ggc aaa ctt gat tct gtc gct act gat 810
Leu Gln Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp

tac ggt get get ate gat ggt tte att ggt gac gtt tce gge ctt 855
Tyr Gly Ala Ala Ile Asp Gly Phe Tle Gly Asp Val Ser Gly Leu

gct aat ggt aat ggt get act ggt gat ttt get gge tet ast tcc 900
Ala Asn Gly Asn Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser

caa atg gect caa gtc ggt gac ggt gat aat tca cct tta atg aat 945
Gln Met Ala Gln Val Gly Asp Gly Asp Asn Ser Pro Leu Met Asn

aat ttc cgt caa tat tta cct tce cte cct caa tecg gtt gaa tgt 930
Asn Phe Arg Gln Tyr Leu Pro Ser Leu Pro Gln Ser Val Glu Cys

cge cect ttt gte ttt gge get ggt aaa cca tat gaa tit tet att 1035
Arg Pro Phe Val Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser Ile

gat tgt gac aaa ata aac tta ttc cgt ggt gtc ttt gcg ttt ctt 1080
Asp Cys Asp Lys Ile Asn Leu Phe Arg Gly Val Phe Ala Phe Leu

tta tat gtt gecc acc ttt atg tat gta ttt tet acg ttt get aac 1125
Leu Tyr Val Ala Thr Phe Met Tyr Val Phe Ser Thr Phe Ala Asn

ata ctg cgt aat aag gag tct taataagett 1156
Ile Leu Arg Asn Lys Glu Ser



10

15

20

25

30

35

40

45

50

55

60

t ct agat aac gagggcaaaa a atg aaa aag aca get atc gcg

att 45 Met Lys Lys Thr Al a IlzesAIa Ile 20 gca gtg get

ctg get ggc ttc get acc gta gcg cag gcc gat gca 90

Ala Val Ala Leu Ala Gy Phe Ala Thr Val Ala A n Al a

Asp>Aba tcg atg acc ggt ggt cag cag atg ggt gcc tca

gaqQ>ges gag att 135 25 Ser Met Thr Gy Ay Gn Gn

Meto>Ghys Ala Ser Asp Au Ju lle cag gat gtg cca ggg

ang>t g ittatiaOt geqmgegCg atg acg gtg gac 180 G n Asp

Val Pro Ay Thr Trp Tyr Leu Lys Ala Met Thr Val Asp 30

sfy>gag ttc cct gag atg eat ctg gaa tcg gtg aca ccc

Wg>ae5-F225 Arg Gu Phe Pro Gu Met Asn Leu G u Ser

Val Thr Pro Met Thr 35 ctc acg acc ctg gaa ggg ggc aac

€1%>g&a gcc aag gtc acc atg 270 Leu Thr Thr Leu Qu

gﬂ%ggb%“t ﬁ%gglc_?ggaagaé Al aaL s VaI Thr Met 40 ct @Ct§e ag 45

LR ) I

Leu Ile Ser Ay Arg Q/stf o EICL%L t{g *eu

G n Lys act gac gag ccg gga aaa tac acg gcc gac ggg

GOC g8Q %A JL0t 360 t@gghraces Cybe R & gby kyr 90
v?a;msmu@xya @1y byes abdh SrhY a&& tcﬁg f@glaC gaﬁ 2%@99

tcg cac gtg aag gac cac tac atc ttt tac 405 Ala Tyr

Ile lle Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr 50

It Igadgagoetiga & gEc togFodarrac gy gre egagggcgtc 139
%‘t‘ glﬁsﬁle §gﬁ‘ AepuVd yeEWYL M yLeYy §YPrigaval

Arg Gy Val G.n Leu 55 gtt ggc age gac ccc aag aac aac

494 +9C8d & E@ é; g?i (g ygég-gégs Pro 18
D ln oS ol G Alacte it fiasp, Md 811 dgb Aga ace
gca gga gcc cgc gga ctc agc acg gag agc atc ctc 540

GQu Lys Ala Ala dy Ala Arg Gy Leu Ser Thr Gu Ser
ddeectewtd7acatte g aggyctagaaggrgaac aec ¢gre ghotgeeca 225
BYyyg Pagdlegethnt eu tTor B85 Ley [@uPfly Aty A@hnlSefl@AdaThr

Cys Ser Pro Ay Ser Ala Trp Ser 5 cac ccg cag ttc gaa

E?a%ag gaé\t aaacicCt t 6 a E!\_cl;}ts ggg chg pgcpggg < lél' Ltys aélfc_? gece 270

Lys Val Thr Met Leu Ile Ser Gly Arg Cys Gln Glu Val Lys Ala

gtec ctg gag aaa act gac gag ccg gga aaa tac acg gcc gac ggg 31%
Val Leu Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Asp Gly

ggc aag cac gtg geca tac atc atc agg teg cac gtg aag gac cac 360
Gly Lys His Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His

tac atc ttt tac tet gag ggec cag ctc cat 'ggg aag ccg gtc cga 405
Tyr Ile Phe Tyr Ser Glu Gly Gln Leu His Gly Lys Pro Val Arg

ggg gtg aag ctc gtg ggc aga gac ccc aag aac aac ctg gaa gcc 450
Gly Val Lys Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala

ttg gag gac ttt gag aaa gcc gca gga goc ¢gc gga cte age acg 485
Leu Glu Asp Phe Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr

gag agec atc cte atec cce agyg cag age gaa acc tge tcect ceca ggg 540
Glu Ser Ile Leu Ile Pro Arg Gln Ser Glu Thr Cys Ser Pro Gly

gat gca tcg atg acc ggt ggt cag cag atg ggt agc gct tgg tct 585
Asp Ala Ser Met Thr Gly Gly Gln Gln Met Gly Ser Ala Trp Ser
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<210> 26 <211> 66 <212> DNA <213> artificial
sequence 15 <220> <221> m s eature <222>
(22)...(48) <223> n: a, g, c or t; k: gor t 20 <220>
<223> Prinmer <400> 26 25 tatctgaagg cgatgacggt
gnkpakngkemnkpaknokas stkapkankga 50 at cggt gaca cccat geis
6 P30 ddlle 27u<lE1> 72 <212> DNA <213> artificial
sequence 35 <220> <221> misc feature <222> (22) ...
(54) <223> n: a, g, cor t; ki gor t 40 <220> <223>
Primer <400> 27 45 tatctgaagg cgatgacggt gnnknnknnk
irnkhnkn nknnknnknn 50 knnkgaatcg gtgacaccca tg 72
195558 50 <211> 75 <212> DNA <213> artifici al

defie  <220> 55 <221> misc feature '

<213> artificial sequence

<220>
<223> pTLPC14

<400> 25

tctagataac gagggcazaa a atg aaa aag aca gct atc gcg att 45
Met Lys Lys Thr Ala Ile Ala Ile

gca gtg get ctg got gge tto get acc gta geg cag gec gaf gca 90

Ala Val Ala Leu Ala Gly Phe Ala Thr Val Ala Gln Ala Asp Ala

tcg atg acc ggt ggt cag cag atg ggt goce teca gac gag gag att 135
Ser Met Thr Gly Gly Gln Gln Met Gly Ala Ser Asp Glu Glu Ile

cag gat gtg cca ggg acg tgg tat ctg aag gcg atg acg gty gac 180
Gln Asp Val Pro Gly Thr Trp Tyr Leu Lys Ala Met Thr Val Asp

agg gag ttc cct gag atg aat ctg gaa tcg gtg aca cecc atg acc 225
Arg Glu Phe Pro Glu Met Asn Leu Glu Ser Val Thr Pro Met Thr

ctc acg acc ctg gaa ggg ggc aac ctg gaa goe aag gtc acc atg 270
Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys Val Thr Met

ctg ata agt ggc cgg tge cag gag gtg aag gee gte ctg gag aaa 315
Leu Ile Ser Gly Arg Cys Gln Glu Val Lys Ala Val Leu Glu Lys

act gac gag ccg gga aaa tac acg gcc gac ggg ggc aag cac gtg 360
Thr Asp Glu Pro Gly Lys Tyr Thr Ala Asp Gly Gly Lys His Val

gca tac atc atc agg tcg cac gtg aag gac cac tac atec ttt tac 405
Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr

tct gag ggc gag ctc cac ggg aag ccg gtc cga ggg gtc cag cte 450
Ser Glu Gly Glu Leu His Gly Lys Proc Val Arg Gly Val Gln Leu

gtt ggc aga gac ccc aag zac aac ctg gaa gecc ttg gag gac ttt 495
Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe

gag aaa gcc gca gga gcc cgc gga ctc agc acg gag agc atc ctc 540
Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu
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<222> (25) _..(51) <223> n: a, g, c or t;

_ k: g or t
<220> 60 <223> Priner <400> 28 tatctgaagg
cgat gacgt g gt cannknnk nnknnknnkn nknnknnknn 50
kaattcgctg gaatcggtga caccc 75 5 <210> 29 <211> 46
<212> DNA <213> artificial sequence 10 <220> <221>

atsccteatourey ag222a §20)ge. tet( 28) 99228k npot agggsctCc Or 585

fle Froghnyr Gen S§6 E220br £I23BerPPiordly Se40Bda Z9p 2B:r
tcacctcctg gcaccggccm nnmmnmmmnca tggtgacctt ggcttc 46
§§%0§ﬂ30g<%§%>%g%?§?ga%%égaﬁpNA <213> artificial

C 1 ' eature 30 <222> (22) .
%ﬁﬁ)rgz >Pﬁ%@a? g cor t; ki gort <220> <223>
Primer 35 <400> 30 aaat acacgg ccgacggagg cnnkcacgtg

gcatacatca tcag 44 40 <210> 31
<210> 26

<211> 66

<212> DNA

<213> artificial sequence

<220>
<221> misc_feature
<222> (22)...(48)

<Z223> n: a, g, cor t; ki gor t

<220>
<223> Primer

<400> 26

tatctgaagg cgatgacggt gnnknnknnk nnknnknnkn nknnknnkga

atcggtgaca cccatg

<210> 27

<211> 72

<212> DNA

<213> artificial sequence

<220>
<221> misc feature
<222> (22)...(54)

<223> n: a, g, c or t; k: g or t

<220>
<223>» Primer

<400> 27

tatctgaagg cgatgacggt gnnknnknnk nnknnknnkn nknnknnknn

knnkgaatcg gtgacaccca tg

<210> 28

©<211> 75

<212> DNA
<213> artificial sequence

<220>
<221> misc feature
<222> (25)...(51Y)

<223> n: &, g, ¢ or t; k: g or t

. <220>

<223> Primer

<400> 28

613

5C
66

50
72
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<211> 51 <212> DNA <213> artificial sequence 45
<220> <221> msc feature <2 (18) ... (23) <223>
n. a g, cor t; m aor c 50 <220> <221> nisc
feature <222> (27) ..(32) <223>n: a, g, cor t; m a
bt g2 By T2 0oL 23R kn AR MmnkiAR RN 3dkBRnAget ggacce 5o
ci£OGaEMN R ATGEATHAATANCE cgccct cagagtaaaa 50 g 51 75
29 <210> 32 <211> 66 <212> DNA 5 <213> artificial
sequence <220> <223> Primer 10 <400> 32 ccgtcggccg
%%ﬁ??acc cggctcgtca gttttctcca gtactgectt 50
tgg caccgg 66 15 <210> 33 <211> 39 <212> DNA

#%} té Se uence
arti 101a sequen

<220>
<221> misc feature
<222> (20)...1(28)

<223> n: a, g, c or £t; m: a or c

<220>
<223> Primer

<400> 29
tcacctectg gecaccggecom nnmnnmnnca tggtgacctt ggette 46
<210> 30
<Z11> 44

<212> DNA
<213> artificial sequence

<220>
<221> misc_feature
<222> (22)...(24)

<223> n: a, g, cor t; k: gor t

<220>
<223> Primer

<400> 30
aaatacacgg ccgacggagyg cnnkcacgtg gecatacatca tceag 44
<210> 31
<211> 51

<212> DNA
<213> artificial sequence

<220>
<221> misc_feature
<222> (18)...(23)

<223> n: a, g, c or £ty m: a or c

<220>
<221> misc_feature
<222> (27)...(32)

<223> n: a, g, c or t; m: a or c

<220>
<223> Primer

<400> 31

agctggacce cteggacmnn mnncceccemnnm nnctegecct cagagtaasza 50
g 51
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20 <220> <223> Prinmer <400> 33 25 caggatgtgc
cagggacgtg gt atctgaag gcgatga%% 39 <210> 34 30 <211>
39 <212> DNA <213> artificial”sequence <220> 35
<223> Primer <400> 34 gttcttgggg tctctgccaa
cgagctggac ccctcggac 39 40 <210> 35 <211> 24 <212>
ENA-452 <213> artificial sequence <220> <223> Pri mer
£§011:400> 35 ccgcttcact gccccggetg gtcec 24 55 <210> 36
<2PP>SDiF  <212> DNA <213> artificial sequence 60

- QP> Fssi Py pa@enck400> 36 30 cttctgttgt ctgttccegg

c%tc 24 5 <210> 37 <211> 18 <212> DNA
<220>

<223>» Primer
<400> 32

ccgteggecyg tgtatttace cggectegtca gtittctceca gtactgectt
cacctcetgg caccgg

<210> 33

<211> 39

<212> DNA

<213> artificial sequence

<220>
<223> Primer

<400> 33

caggatgtgc cagggacgtg gtatctgaag gcgatgacg

<210> 34

<211> 39

<212> DNA

<213> artificial sequence

<220>
<223> Primer

<400> 34

gttcttgggyg tectetgecaa cgagetggac cccteggac

<210> 35

<211> 24

<212> DNA

<213> artificial sequence

<220>
<223> Primer

<400> 35

cegettecact geccceggetg gtcec

<210> 36

<211> 24

<212> DNA

<213> artificial seguence

<220>
<223> Primer

<400> 36

50
66

39

39

24
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<213> artificial sequence 10 <220> <223> Pri mer

<400> 37 15 ccactcccta tcagtgast0 18 <210> 38 <211> 23
20 <212> DNA <213> artificial Sequence <220> <223>
Primer 25 <400> 38 cccttgaacc tcctcgttcg acc 23 30
<210> 39 <211> 23 <212> DNA <213> artificial

sefHients: cBorte228 ct€223> Primer <400> 39 40 24
gagcctgggg actttccaca ccc 23

<210> 37
<211> 18

<212> DNA
<213> artificial sequence

<220>
<223> Primer

<400> 37

ccactcecta tcagtgat 18

<210> 38

<211> 23

<212> DNA

<213> artificial sequence

<220>
«<223> Primer

<400> 38

cccttgaace tectegtteg acc 23
<210> 39

<211> 23

<212> DNA

<213> artificial seguence

<220>
<223> Primer

<400> 39

gagcctgggg actttccaca ccc 23



