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WD 2006/ 072563 PCT/ EP2006/ 000004 Henopexi n-1i ke
structure as new pol ypepti de-scaffold The invention

woanmarrs3a nmet hod for the preparation of a pobypaEpiode00o4

with specific binding properties to a predetermn ned
target nol ecule which are not naturally inherent to
t hat pol ypeptide. At the sane tine a process for the
optim zation of the binding specifity and a process
of production are described. The invention further 5
concerns a_nethod fgr the identification, and
nodi fi cati &Fﬁ%?p%&ﬂ%ﬁ%%ﬁi%&%@? epfids-srBold wi t hin
a pol ypepti de scaffol d. Technol ogi cal Background In
ent years the nu an . . .
el @nranse ot By RERieh ahag gt Pememtidgiviyp specific
i h)mdmgsla@pefﬁee toey predetermned etofget maleiuéet gthidhoare not naturally
airlllwslk%ﬁg etglu #olg%ept%g M@ Qeln%]ﬁ}ne% rggésél fHI‘QH@J)]%tImIZaUOH of the

I NMinog m nor
p@@dml specifityeandzn pl@égﬁs ocf)ﬁ@d@fct% éseedqsc@,ﬂque The énvgntion further

PESHCEInS asfﬁa%elf&sthemérﬁlﬂemmd rdoRERafi6® ofalBdr@lk @mino acid
protein architecture to%ﬁwgtlng mul ti pl e substitutions

oPositiRns pyIEEM & Polypeptitle se3 ry structural |evel

(hygren P A Skerra, A . Immun. Meth. 290 (2004)
BTé%%ob ma fh%%dproteln scaffolds can overcone
exir's pro ne and extent the application area of

affinity reagents. Only one problem anong nany ot hers
| "r&@nt g&trg e lnhHJb@f 2R hh&%h? An@fp Lﬁv‘ﬁEétRﬁQ'r%ﬁltedTﬂ)e affinity

bottl ene rote knockout techn@i &P
t%ﬁagerﬁmsteaﬁlﬂy amrr:% i dhe anyprys dhereaft 1 Felated 1 aalé giepn 1.

V\ﬁiohoclbrﬂéls ot ?ﬁlﬁ:ﬁjdaﬁ dfrﬁllﬂﬁltogﬂib‘élﬁh&l"l | @ﬁ’lbe I’lﬁlrﬂﬁ opdre Fﬂeals with
IS m t.l cons
BRI T oPREd GOt TS 58° &t GBI LE: R concept

peaqairet £stsble (pyotsindrichnifechre tderatihg mudtiple swbstituthdstsior i2@ftions

(2004) r]‘r%% Jé&ﬁ)duljap leknDENﬁg?%ngd-Aprﬁze .OW rmfsi &n Meth. 290

sever al nt ages se are
wei0ghi 3-28hse of productlon by mi croor gani sns,
S|an|C|ty to nodify and broad applicability.

O agSr e Sl e Bave e Sespriboa o
r egdgatidn ora (oS@ﬁﬁ1W reagknts. Onlyabne pBbisnhemond 2ndriy0ABYrs is the
g‘nﬁ?aféﬂugas) app 1c%t? eg?éhﬂbgcﬁg eq"h%el%tjbg'?ecﬂpqtf%r ?roéem knockout

oduction o

s teglrerlogs isi tthat het alt nntileodiest expiresegst Wlth:lneofé]n zperfBrm eell. This is
alalled G "‘dlSlﬁ@ljnde th(fl gr&qém” 5% §=8Q%e t}l%gﬁo%ﬁ%’alme consumlng

Pr ot A ffol S t

ag)?peresp{lzafs %ﬁ‘g to Pgég SeC 2% %Bglp(lZezg d%qrééigﬁ l1s‘Mof @{rameters
alVisindin, MY®U AL, ]Mi‘ﬁﬂﬁunZM@th( 2903p08)013326532.34) ;

MRNA- pr ot ei n mol ecul es of the tenth fibronectin type

I1l domain (Xu, WO 2006/ 072563 PCT/ EP2006/ 000004 -2

LIn tha¢ reghrd, prOheim pBisoh several 200R)1age8 B these are low molecular

( %g A&H QFE (ljcﬂﬂhph (})‘}rl_glgcg &%ﬁﬁhﬁgl g&pbbaw @(%%(Fcﬁfy 35%1 broad
(am)syblhta@mf?fg)ent prAeincschtfalds ha@ulzf@padmrdqeﬁyn this context, e.g.
Cﬁﬁ{ca&{g%f pZ&teB fAPDINA 2RbEniRBAY(Sédat, IB.Af BOhId BibdHest. 42 (2003)

2137 2148); Thioredoxin based peptide aptamers modified by introduction of
variable polypeptide sequences in the active-site loop (Klevenz, B., et al., Cell. Mol.
Life Sci. 59 (2002) 1993-1998); Protein A as “Affibody” scaffold (Sandstrom, K., et
al., Prot. Eng. 16 (2003) 691-697; Andersson, M., et al., J. Immun. Meth. 283 (2003)
225-234); mRNA-protein molecules of the tenth fibronectin type III domain (Xu,
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protein should belong to a fam |y which reveals a well
defi ned hydrophobic core. A5 close relationship

woetomerses he i ndi vidual famly nmenbers i s benePCTiERR006/000004

(Skerra, A, J. M. Recognit. 13 (2000) 167-187).
Second, the protein shoul d pgssess a spatially
separated and functionally independent accessible
active site or binding pocket. This should not

CB nEtr d1b @Lth@?qt gid he ZO@U 93'!’139432) Qﬁra?plﬁtt&?ﬂyiaké ﬁflhfbptro? @lééed binding

clsio: <Mﬁ¢@nr§ﬁos b AR s T M Bl 19 (Lo 00470,

10 the recognition of nmultiple, non-related targets.

racEhur SRt ol BAPH ey v, e

spaitéiolshisulth dddenp een faniy whiel réwenls shelldzietdbydnphdfic core. A

Saé?ee Jeléagfl hg[B I)%W@&‘PEh%HH&VldEE&?I%ﬂ?% s(e;l%l;&gé'ﬁ BFgSkerra, AT

(Mo]. Rerginieel3eld0Phit Jéﬂfh‘%ésseamﬂ (the ip;otﬁl@ Bt pcajﬁmg spatially
hy @faté@ﬁﬁ@%r?ctlloﬁﬂﬁis indbpentichh at i€ AtHR! fee 6f binden gg pocket.

| sé%tshéi# a8 GardPredn By ntand <o phiist (ETgchfoRe

ageuttn Bt E(il 996} 64-58). Sd&)ﬂpp&ﬂﬂpﬂomﬂﬁ—farhﬂﬁ& @hgrently involved in

R berts 1992) 2429- 2433 and
Tlt f‘}lﬁép%sndn Fot'E d%rge(t and Collins, J.,

Gbne 164 (1995) 243; Lu, Z., et aI Blo/TechnoIogy 13
éat af@@@ lﬂ‘%)grenoifAd ﬂﬁ’%@ﬁaofx tlhhﬁnﬁlﬁipﬁv@&ﬁh29os(2oo4) 3-28

I nit any, et el novel t arg
i sevened mpbmpftlc{eosca@ﬁlﬂé\bévi Reaay éWE?OYBd fOfefheaﬁeveloeg}ePt W hnovel

N@fﬁmt&t' i Steip6] Thes®Saffdldd &an 1169(9131'de 91&)) thrkb grdupl’s:r (inshge peptide
afflnlt %g t he n % or ..cl os %1?

Clibgadd Bein e dipl b Sanad it Phedpibudh Byber RetbBlvar

class can hardly be changed. Another drawback is that

R alecs%gﬁ‘olgg ﬂ&elirtsﬂ %%uB feltﬁm&%E 4 qgl%nagl&ggl m eyéposed loop

has t known an

sé@gﬁ@@sﬁe thavemal pobypgpiide saquendse pesyiaparg ingss thig gmpserhloop
a'(sre@@ YR81§ér@bB ished., lonovd @@@92)@129%% ead Behd$210f190ME-16;

0 I
dORHER O a‘%ﬁb wlobilt 1%‘? Cior TR B Zu ' nﬂé?/?fjsﬁ?wlogv 13
K(1996} 3@b-372PrOhe dﬂ@acl&f(ﬁﬁwappro&&lisﬁgﬁa)t affihiy, if any, to a
I B AR . o s
G59(2002) 1%93 1998). Titsl 1ntrgls1§|b1ndamg a!(ﬁng:ggq t}g]_npi wabyr @(pﬁgfy related

t Iaeﬁge@galg PR GHYE bak hhes e‘t%’rQHJ: elrget Ylass @aMl hB‘Jﬂi)Qb@'ahanged
WO 01/04144) . WO 006/ 2563 P /Epﬁﬁﬂg/ 000

THoflr AP RSB  that 1 sos @Set Berrign 6 hEm TARRHOBI OB BPIREPLdes
| tigetakrgcdMds td1Be ﬁh&ﬁﬁ&hﬂ%hés@'s@cﬁ&ﬂfcesfhabé as %@tgleﬂerbl}Beﬁé)egdrbhand
mai.n_ a sses of neurotoxins. Beside

tﬁéseglﬂntaz“&\/\% qsy%ﬁéleggipwlq 8%for the generation of
speci fic binding characteristics to predeterm ned
t t I L ngjet 0

e o e FREARL of Jhe RBRAPROLE MY E8" inday %?db%f“ binding
stdapiain o@Sta@aﬂ@@twabpwemsAo qmﬁmcis;roah&fqﬁﬁbtP &ng. 16 (2003)
prs9iil<59i7) QRe €f-tetinthadlcbillbdeybiR@hY Rﬁ;@ﬂidmﬁ* Q)mary&n@l@;dbaase 1 of the

a St oS e ot ﬁhixﬁ)fiﬁt Biek " Elgal 5520 %na. e

ehRe- agitallised (Faddlen U, ahd Radélpharl] BXO expie3ed as
a finity nol ecul es within cells are

Nature
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functionally produced ("di sul phide bond probl enf,
Visintin, M, et al., J. Imun. 10 Meth. 290 (2004)

wa2s6h3363 Therefore it is the objective of theCTmPe®ano0oos

i nvention to overcone these drawbacks by providing an
alternative polypeptide scaffold with specific binding
properties to a predeterm ned target nol ecule which
are not naturally inherent to that polypeptide. This

ORI A& s! 18e O;%x@&ﬂfé@bﬁathé ﬁﬂm@tﬁo@ﬂbl‘ﬂﬁ] ARG A%d thb@istantly related

optim zation bi nd |nq characterlstlcs and
TRBEFLH YRR BHdemiinms well ahionghtiassss AL geunseXiept i de
with specific binding propertles Sunnary of the

The. t
R e T L e e
tiar ge¢dermirdned eargehanaeletudes, zéhd npplidation t bendidmso haed do be

Scr%glgggg q glfm%réoothaet@g%y@g&k@e% %ta%g‘__f% ;\%ﬁp rizbfutaﬁny and
vﬁmep@pnal prp&mnqn ahihec ERritbJ Erppare Bavs to] hedgkerpinto agepwat. As

ag] Gxﬁﬁﬁ@r &yt Benti Rl Cab¥ve, StiRl E&ﬂ&fbckgctfetthlenp&@&tiﬁ ®Aockout
oducCt |

furt r co rlses a 0Gess for I
p6F e atgigbal ﬂlf@m@f %Pwaﬁeﬂgs 3 ﬂﬁv%e?lsf wahm cells are
tﬂtﬁl@ﬁ@ndﬂ?hﬁ@dﬂc&dI(T‘dlmlplihdkbb%@brc&blﬁﬁ” ,elikiatiypM. cet aR5J]. Immun.
acterized in that said
‘%gpggﬂmgﬂy%gﬂ% ins a gene which encodes said
pol ypeptide and sai d pol ypeptide is expressed. The
| PN EBEOR 1£ Eﬁ el éc’ug@ Hp{Hest%l?reﬁt Mﬁf@ﬁt@(;n tcp{)vetr&ﬁne thesebdraxalbacks

expr essf.on pept.i d speci fical S

a bpw@%& o A aegRal ArpHde ﬁﬂaéfolianl&h &%ﬁf&r%@% pgpperties fo
é%é%%ﬂrﬁmegoiggg}@rﬂ@ﬁtﬁlm Wﬂi@hz Qﬂﬁ/ngY 28£18rally inherent to that

0 e. can i SO

amivmm S B9 Rt R R L &- ao Dy ey on of

t the brrtdmg rchareotehisticse abd da neathodf of herotuetamt iofntheheptimized

p : I s a nenber of one of

%&%&p@fdm%dsgg ??1%8%&%@%&

roups co gehog proteins, bone
nor phogenetic 5 proteins, growh factors,

e5Y PP of @ik iifbentibh OMbopoi etin, G CSF, i nterl euki ns
and interferons. The invention further provides a

met hod for identifying a nucleic acid encoding a
piﬁhy ppﬂfsdzrﬂe 11(M‘Hn®1bn spesvidéscal |poljpeptide,a thar g;@écﬂﬁnalllgc bimels a

SPreeg]etaeg}nnfS tasge rrf/ olec ercl?aractextlgéﬁ HPthhtoﬁle Qﬂ% a%?c? setqngnce of

sequence rom

ctrsidypentdofs seleQed f:ronot rp@p sEisting AlGEQ1D 203 to SEQ ID
V\E{Qgﬁf’at an Pesili 1 BGAS XClﬁ%eﬁﬁ%e@ &l REL @Fle SRAHEREE dcbording to

: [east one amno a position according to
t tableeV i 4ligredt t ered: c) screening the prepared
DNA- | i brary for encoded pol ypepti des specifically

The invention further comprises a process for the production of a polypeptide
specifically binding a predetermined target molecule in a prokaryotic or eukaryotic
microorganism, characterized in that said microorganism contains a gene which

encodes said polypeptide and said polypeptide is expressed.

The invention further comprises a vector for the expression of the polypeptide that
specifically binds a predetermined target molecule in a prokaryotic or eukaryotic

microorganism.
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15 binding a predeterm ned target nol ecul e; d)
choosing the nucleic acid encodi ng one specific binder

woOdessto7tieed in step c); e) repeating the stepBCDEPR®6/000004

d) for two to five tines; and f) isolating said
nucl ei ¢ acid encoding a pol ypepti de specifically
binding a predeterm ned target nolecule. 20 In
anot her enbodi nent the nethod for identifying a
NPRE BOIGp @RI BN BO BoRedBandRsriRE B iE@hYN 161dwn to a person skilled
Eﬁm%]flcally binds a target nolecule froma
Brary, conprises linear expression el enents. In
anot her enbodi nent the Iibrary of t he polypeptide i's

CH BB BT O T O g AR AR SR i o

| iMsmiyey obdnet Gféhcpgﬂoylpepmsmgng gf ]@dgp]g@pmtd@ys Upmpinayphogenetic
Icicge

o R D RS el o

pH%@”ﬂ@ﬁ% in a polypeptlde conprising the steps of 5

a) assenbllng of a plurality of sequences of

P EheBrBater Brafion eradiie mamer 1ot FeahBid « Brgahrefneoting a
apdypiptakivdridngetificallydindbncescanobcdieripr a m\mdm, wherein
SHle &Hggkoﬁgﬂ&gEh gﬂ%gnsus sequence and/ or

fun Iona c) determning the

variability of all am no acids positions in the

alig nﬂﬁﬂa‘lecg}ig a SQRhidY8orh e S0P %6115@§t1n%'0ff EEQQDtN@‘UZQQ SEQ
aci ds or ‘each position of the sequence; d)
|dent|fﬁgﬁg)gkterable am no acid positions as an1no
acid p05|t|ons with a total nunber of different anlno

aci ds, of ei Deta|I d descri
rvent BBl 1 PRUERO By ol AR BoRRE L PhicR ke Raston®
pol ypeptmngm, aCtCﬁ lesitgersicdridirey ﬂoyaﬂde Ndsaleerepr edet er i ned
target nol ecul e, characterized in that the am no acid
sequence of . the pol ype tlde is selected fromthe

gr oupSkHHETERG e pzﬁpa oy Igonny£ox encarey pobypaptidgsispecifically

wher ei Nbindirad stedétbitinad tadget aplenuks at | east one amino
acid according to 20 table Vis altered. The invention

further provides a nethod for identifying a nucleic

aci d éhduostising the modlgipepd et dity ate sppefi¢ binded idyntifiedds stp c);
predeterm ned target nolecule froma DNA-library and

a method for the determ nation of alterable amno

aci d poriPedténgsthe sfeps pdbyp &pttivgdo fivpEmssiapdept i de can

be defined by its anino aci d sequence and by the DNA

25 s egulso agng ?arl nuc eltc gga%mf:ord%% a polypeptide specifically binding a

predetermined target molecule.

In another embodiment the method for identifying a nucleic acid encoding a
polypeptide which specifically binds a target molecule from a DNA-library,

comprises linear expression elements.

In another embodiment the library of the polypeptide is expressed by display on

ribosomes.
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The pol ypeptide according to the invention can be
produced by reconbi nant neans, or synthetically. WO
-6 The use of PCT/EP2006/000004
reconbi nant DNA technol ogy enabl es the production of
nunerous derivatives of thespol ypeptide. Such
derivatives can, for exanple, be nodified in
i ndi vidual or several ami no acid positions by
gﬂba%to'tﬁe&'teh{ﬂ%dirﬂéﬁt%@?i'b%y% tﬁé(gg@gﬂﬁide id R€pressed b% display on
errvat] sation can, for exanple, "be carried out by
rhegissiophagss-t e directed 5 nmut agenesi s. Such vari ations
can easily be carried out by a person skilled in the

t . (Sanbr.o J., et al. egul Cl. oni ng: .
Hsdrieiry ahtrsompr5ee Mol 1ap i dRlermyPpR bt afferable amino
Labbpa@itamy iPr pelypeptisly c¥ompkising @ stéfsnés, B. D., and
Hi ggins, S.G, Nucleic acid hybridization - a
practical approach (1985) IRL Press, Oxford, England).
The i vessembdingiofir phiality ofprausecss af prlpreptides which pe
pr oductib18foR il HrRERtIndFor fkRctRRERdh ithddake AhdnsH differant
predeterm ned target nolecule in a prokaryotic or
eukar ySVB¥USHE @R%or gani sm characterized in that said
m croorgani smcontains a nucleic acid sequence which

encodes ,sai d .pol ypeptide and sajd I ' '

cxpr Ao AR D ERe? ioRt: BPLotaRRRH RERHRE shdor
concer n®nsenyed segeptdededioh fiotrtivnalangifoandt of

prokaryotic or eukaryotic expression of an exogenous
nucl ei c_acid nol ecul e 15 according to the invention.

W t h ©hiseterndnios theeasiahility of dl aneingacids pesifiens p b ligament by
accor di @gintifg tHendriy@ v dFfer&aanito aidbousd fdrtach position of
reproduci bl e manner in large anmounts. For expression
in euka™y St ERT? BT okaryotic host cells, the nucleic
acid, encoding the am no acid sequence of the

pol ypepd,i . 0S4l i S| : S 1 On:
Voot ofbueciifyinediebAbRdAhE ot Bolubil] {aphifio «SHRERh Wit o
ski | | edtotah nuﬁ@eap‘? diffognipeinossids vpeigBEIgRO e ct Or
preferably contains a regul able or inducible pronoter.
Theég rSconbLnané vector,s are then introduced for
eRpieded fessriptien okieda¥ndonost  celI's such as, e.g.,

E.coli as a prokaryotic host cell or Saccharonyces

cerevisiae, . insect cells or s i c.
ol BEFE MRS PRSI0 b T SHERR) ' Binds
c ptedsteemimed thgatr lesntte chayarietized dnsthethiherrnainp ggid sequence of

XRI SR 8lcQGOYS corfntiBe ¥ SEQN® NO:02 to SEQ ID
pgﬁ &g f?ggp%§ﬁ2§€@%§§faf§% giéopU{ﬁgied gﬁter, ? ,Q

r N&g iiV\%FFﬁm i st amine agig seqnanRe Aklersi ORA AYHNQ 2pdaseding to
Stabld @ﬁ%keilt@retdh'?hé\fdvpn@olgfqrgl}ér pfdviidus b)tntﬁht!idb foatidgitdyhy a nucleic
usi.ng nOWN pr ot ei uri.fi cati.en t echni ques .

| A UG i RROBEBLD: TER GReciGaly P L pFelsterpied torget
exohanefrofr o M Adibapiyyandchmoethod ffoc thesdetgymination of alterable
[ | ectyic.f [ . 5el ective precipitation,
e%%?‘}%%ﬁ%@%%ﬁéﬁﬁéﬁg% égflke (see e.g. Ausubel, I.,

and Frederick, M, Curr. Prot. Ml . Biol. (1992) John
Wﬂl?é’p pta@8an NeWIREH by 2RO cid) sequehice@dnd by the DNA
Mol ecul ,C%g&{ng' A | aboratory manual ('1999) Cold
smquﬁ@ceiqgfv I9B%Fat ory Press, New York, USA; Hanes,
B.D., and Higgins, S.G, Nucleic

The polypeptide according to the invention can be produced by recombinant

means, or synthetically.
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acid hybridization - a practical approach (1985) IRL
Press, Oxford, England). WO 2006/ 072563

WwOCTcEP2686/ 000004 -7 The foll owi ng abbrevi at PONEP206/000004

defi nitions are used within this invention. A

"pol ypeptide" is a polyner of _amino acid residues
j oi ned by peptide bonds, whet her produced naturally
or synthetically. Polypeptides of |ess than about 20

aﬁ‘lé" ﬁs@%f Qecroﬁ?du?éﬁ% %Nﬁyte%dlgéyeéﬂa%ﬂss ttBe 3R odRERNI &eﬁumerous

po yp nor e bout 10Q am no.a
wemé@ 9#9@15 &olyperiidee éu%}b arévatlﬁ?sof > h exaqyple, %érlﬁ‘Pdlﬁed in
iﬁqm@@t loP séviele af@iRbAd poREShs BY amiﬁsmftmn, altgratiym GDEXcﬂlﬁnge

o PSP o RTP I oS SHOHE] (1ot Mg o e iSeted

seqtgrosisofudbauiti@@caarrsily teciadsedaont tyonpirsirsskifedfip dhe art
d

S@gﬁ%&b% .,?ﬁg.,%@%rnéi] ni eAalglg’d'r Enr%%ﬂal (ﬁ@% Cold Spring

nHeeior dpberatari Beass, Newe bo U§An§am@a Ba]ﬁ1 ABd Biggins, S.G., Nucleic
PRSA hitiez 408 L Lp@6RaPipdrbachi(Wbds) IREPodsh) BHGHE ERglarddle

term “consensus sequence" stands for a deduced
sequence, either nucleotide or amno acid sequence.
Tiohe iﬁ\&ﬂdeﬂd&rthﬁ’pfc&ﬁpxﬁﬁes aapipkess dbi tlye pfodsictivh @f a polypeptide

2%)%;3‘1@2?1?% ndltng H,I]‘eC[]ettg‘%flll’I%Ci %(rﬁ?k 'ﬁ%qlpc%le 191@13]%%?2&?/8&(,9 gysﬁ&%otlc

esp
amieroorgehidma icharheterizedsint thehsajgh mhrqosgam@tre r:mtn@a ablyudelc acid

agégl%%ﬁ&gwﬁﬁﬁ Chcod¥s $HR ﬁol %@ G safd oltyﬁéﬂﬂde‘% te&pressed. The

process, | a de |on I N
swa@fm t eréﬁosz adgiiog; %on&en'na %é’&[l’@ﬁlﬁtédeo i o2 Pepgpct of

lanetic o5 eﬁMV&t[&@xprE&i(ﬁl @O e Ieﬁ@lnoﬁé) nﬁ.lhlélc acid molecule

a nt. of an.am r ucl ei ¢ aci
(ﬁ&pf FEBETach i BT PAnaier e s iR Bugef Sty pplppepide
ae¢cdrc(1ng1(tb ght iiclentias oaelbe elstaired ided e¢produable manner in large

‘8[1;1 Of’or 1@3‘?&3?6? anSéﬁkﬁgf)u@gp?{%ﬁ%'ﬁc%sﬁ&éﬂg fgllg rficleic acid,

ecu or a
abmqthrgg th@ hing agid %ﬂqg@nce éuno bpemtide, tlferqwgrated into suitable

%@ésfdncﬁctdfs ?icl’:’&ﬁmgtsfoaﬁﬁ&}ofd@ rfarﬂlhtaﬁ el ﬁ@scﬁﬁ §iNdd h the art.
an arrti1 ni cons OoT nore a

st &7 sSiresstonsterfid laerrbor Smns A gaaH R R {cARE bromoter.
nTheeweesmbigant estas oo tedlistrotied fos egpressenbanto ehitdtie host
SIS ps%cﬁfas P gt %I c% 1 a%o:{TBMkSé dﬁlﬁ ﬂfo‘%g %QP %r 135 &Ihgfd}ﬁyce? Wvisiae,

nor phogenet i
errgstﬁm@lmre(EH@ ceklshfrsmiswotlehm’q celGa@QFthe trpmsfenones g thansduced

andst! B &Ik htnEd uhMﬁgﬁ%k‘ Wht® all8 2% PRSsion BIHHRIHeRESlogous
activators, and [l surface pr ot ei ns. WD 2006/ 072563

PESIEP2006/ 000004 -8 The term "expression vector" or
"vector" stands for a natural or artificial DNA

e guen ﬁ@? rl Shgq%o%atad g htﬂ;cjid IrCreg(grb 1nan€% dFuct1on by

poetiddsrknsegue aperson shﬁednnwl:ht art, sgdyeaffieity dlrgeiamgraphy using
known protein purification techniques, including immunoprecipitation, gel
filtration, ion exchange chromatography, chromatofocussing, isoelectric focusing,
selective precipitation, electrophoresis, or the like (see e.g. Ausubel, I, and
Frederick, M., Curr. Prot. Mol. Biol. (1992) John Wiley and Sons, New York;
Sambrook, J., et al., Molecular Cloning: A laboratory manual (1999) Cold Spring
Harbor Laboratory Press, New York, USA; Hames, B.D., and Higgins, S.G., Nucleic
acid hybridization — a practical approach (1985) IRL Press, Oxford, England).
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mar ker and an origin of replication. 5 The term
"nucl eic acid nol ecule" or "nucleic acid" stands for a

weoabosraziegot i de  nol ecul e which can be, e.g., BSAEPRNA000004

or derivatives thereof. Due to the degeneracy of the

genetic code, different nucleic acid sequences encode

t he sane polypeptide. These variations are al so

i ncluded. The term "am no acid" stands for al ani ne

(Y BBow Bk LEbretAHENns BlddefiRMR Nt §id REd GRS thiYinventn.

arginine (arg, R), asparagine (asn, N), aspartic acid

(asp, D), cysteine (cys, Q, glutanmne (gln, Q,

?zk uha 6pt&Iéf’ ds (agbd}lym@ ?f l@i‘rmﬁ}cb Reid( @kiuesSoindd By ipdptide bonds,

uclk.ne (i i ne

et piogecp i orcrin Risttdi PONPPS At hran thap about 20

(qrhi@p de)d rqsrdmles may (berreferi to ser pqmc(eserpolﬁ)eptldda rod ongneethan
r , byr, , and

O B e AT N o R

nunber” stands for the nunber of different am no

aph JGr BB e:dh-lke ABRGIH PEH‘?%ﬂahHQﬂ)r pro@@eﬁffﬂ@(&hﬁﬁldﬁsplays

sequence. .This nupber is ﬁ % aI| n|n %

S eHE a8 SHTUE TS DORITINEY 61Loe A GOty HormodRdaRba domain

Ohas Phespephides offubolit 06 ahdn®laoge usdi derBistsLm‘ﬁ foue repeating

anﬁgor functlon fromthe sane and/or different

"to a reference or consensus sequence and
|dent|fy|ng the 20 total nunber of different am no

a’?ﬁéjﬁblprreﬁﬁﬁﬂﬁ “pRyat lstaﬂhé %}e%eséqgﬁﬁﬁﬁﬁ d@ltnafnh 6f BRRGh  h&trix-

position term"al n|ng stands fo proce
ometailapiodeingse 2asoBPTisgE &he aftinn aed Mlﬁ%rﬁ 55,0 Ghei e ful
| RM&hDrofeid.dentity and conservation. It conprises the
determ nation of positional honol ogy for nol ecul ar
sequences, involving the juxtaposition of 25 am no
athderar‘coneheststgescd rtimdmbdrogdadscerbdequer ceseithas nacleotide or

r%ﬁtﬂ &g E@@r@gs SSROHEN S B E &Pﬁ‘:&@ﬁg e s i {eQbMces.

erelons atest “stat1 st arl ¥
aFachs hesifion Darthe gcqnmr@% SeTEase COTIREPIES tp o‘iljlﬁ dmpffatrequently

SQ&E@lrﬁ @%9 amilR N QRN PsRiondlthicl A ebdr@iSedHy DighRig three
alig uences, i.e. it may be possible that

s%ﬁﬁ@ﬁ%@gue §htai n one or nore del etions. To achieve
maxi mal | evel s of identity and 30 conservation gaps

dzﬁ e tegaql g&l{eo’d 8 fo7 ol r%%gss %i? I us{hcgsdeﬁ;[&? Pgﬁgg’n A & sequence,

ens |
aelﬂgm maateic amﬁ/ SOPEING7R58BINPETIdERA00B7e0 50D0dified gk gomprises
érﬁﬁla%éﬂta&pinnﬂn@&t a%ms bPQ ri-dcge"i’é L QA (R&deot{ IR wifRCRYifferent

I near Expr 10 ment " HF stand . for, a
eSOy li“{:féﬁl‘éa%i&“F 9 ﬁérﬂs ellggt ioNI0E IpSeRHoL,
DNA fragnents used in and obtalned by this nmethod (see
89 9;
e egposigh ™ pp Bl niBEs agplrods) YRk 7 g i Pepride thar
Shad ithie ability "y bind acthrgat molednlal Tthtemmh“emqﬂ@llY bm@@ 1 ytands for a
95%1%311&&191%%“{13?%@@{ Rbode TRATERL R 109 O F rers/mole.

gene- nn
“term nator- nodul e" The pronntor nDduIe encodes the

TThPQﬁQﬁsﬁé@”ﬁféﬂEﬂéMlﬁ@d REQ@EDHlecule” denotes a molecule which is a
member of the groups of proteins comprising hedgehog proteins, bone
morphogenetic proteins, growth factors, erythropoietin, thrombopoietin, G-CSF,
interleukins and interferons, immunoglobulins, enzymes, inhibitors, activators,

and cell surface proteins.
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sequence, a translation control sequence (RBS =
ri bosonmal binding site) and the T7 phage enhancer

woeemsdizw3 (gl Cepsilon) (Lee, S.S., and Kang, CPCTHK®2006/000004

Bi ochem J. 24 10 (1991) 673-679). These regul atory
sequences enabl e a coupl ed trg@nscription and
translation in a rapid translation system e.g. RTS
100 E.coli HY System from Roche Applied Sciences,

Mo Rk e;@%s@ieﬁyvecﬂ%@’e o eV B AAL AT TEH h € BRGP gfs rtfficial DNA
transl ati on stop- on and, a g)%al ndromc T7

ge
¢ SROERRT FORTRBRY ?ewm uclejsy Pt SFIYence ﬁé%‘éh%g]Eﬂ aino acid

C mem@eﬂ a%}ﬁpﬁ]&e lacpeemefb@ eetjuegcd) altypeipdtotl @fuedde, a selection
ubsequent affinity purification

ol SRR A Sl st O near Expressi on Bl eren s

(Sykes, K. F., and Johnston, Nat ur e Bi ot echnol .
YN ch‘%? ) nu&%g a@ﬁ%oﬂ%{lﬁ” Qﬁ‘s‘ ch ﬁ&" ’ EtgﬁésefdgnadP{%IZﬁugé/otide
a two- P frrst stan usi n

ECW l%é@rl CDIQ:&- pQIN,AmeH Vﬁ@RF téﬁre(’f Due to the

l Hégeﬁﬁral:)e%theog&eué eadt, ﬂﬁffefrérﬁr}ﬁldehc £oid lsEifreHORENEBIHHNR  same
rT%ﬁlfl,gle }é/ e\%ﬁence speaaéﬁgg flanki hg 20 pri ner

oPP SSEYTAtigRF is alsgrp over | appi ng

conpl ementary sequences to the pronotor- and

t[ﬁikg]t{ﬁ%t Ol H(tt)) g{H!i’e&ancﬂ]f%r aggf ggglngebl%ge (J,og tall %ng etttepg :A),

S'requires a i°0h “en
t h@lmomﬁarsn@m aspyragguessel), asmﬁ@tacrrhﬁaSPoDAecsrsmm (cys, O,

t Eﬁ'ﬁarﬁ‘mge(l 12 (55) Hutadmc keal ({f};ﬂp E), Hicihel @lyachy, eN@QiY (his, H),

sequence ext 1 ons, re I'n . average 5
| &R ﬂneTH@ g K@Q}ndc)r HRHdysarky) 2@65\%@9@%@% M),
hlbhéﬂy(lhlai‘rﬁné/\ll(bhe,t e pelige t (@8R! BY, esctine a(stgNPerthicohte (thr, T),

f
of Y ERUEH ot WeT PR (h HuUagOnF SR of - 45 bp to
55 bp. After 30 PCR cycles the PCR m xture containing
ARRE Qthi R hY éCléchlel&f nif6e elsﬁﬂﬂ@fo?‘ih@ﬁﬁ‘ﬁb@%ﬁ ferentar mino

is transferred into a secon m xture.
sAppt PeRieRti atha SPecHly PoSitign OEgncﬁlmpﬁeacrdeéfpﬂeemwé“ his number is

P detdErhided b@rmglaQ? tled §Pqadces o%mﬁbiyeﬁ aaplaraﬁ@%ﬁe@ences of

fic, t
B LTS B b 3RS o the e
c anqb’loe diffetant prdaidmsfto agaferense ar @mmynmiqumceland ddngiflying the

I (

E(?(Fl 4‘1 'of gﬁ%p? rtg{;n}}ér(l:? ?&1{1’4 %eéle%gln ﬁpﬁééf%éaﬁgl%@ at the specific

mﬁ@%}tl@l@, The term " m croorgani sm denot es prokaryotic

m croorgani sms and eukaryotic 35 m croorgani sns. The
croorgani sni pre rably selected fromthe group

V\gh%‘%? vl p@?ﬁfi S/PG(EYG Imingup §Ke ;oL imeyg sgquences to

Eadﬁé\le rﬁi;ﬁ@hﬂﬁvelﬁ&f(idéﬂtitﬁ asdibdrisbivaticd. IIﬂLtdilSprldé& tHesietdrinénation

,?. ? r1 p Pseudomon st ai . £
oPf BaNBnp R TEPe fr BRI sedRPIEY HYORGng WS Hiphition o
Eaxmiho agtly af unstcleomﬂsuadgmiologtus 1oRculesTFB00 res&_Bltba_ compared
eﬁgeg 48 }é}égéné ?&h}it}ﬁ'{ R ﬂ%lon‘g o \grea@égmﬁﬂls?ﬁ% dfﬂmgarity

har nsenul eronyces an
Séfﬁ sheyac h@%?h}%:wcewmn@qu @Pmé ﬂ?ﬁﬁ 5@1119 pRGUERGey do not contain

ChRRE#BhE 28 AReraflidne %@ﬁ&n@és@ﬁ@' - ﬁl@?ﬁfeoﬂ)&mbﬁl ﬂﬁﬁ sequences
rotein shoul d_ bel on

ENESIF ai‘ﬂ)’ePPﬁ e MUFo ¢lefnms- }?lgvea max}llmV\{n Ilevhls 5 entlty and

conservation gaps can be introduced in these sequences. The gaps are denoted by

hyphens in the illustration of the alignment.
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35

cl ose rel ationship between the individual famly
menbers is beneficial (Skerra, A, J. M. Recognit.

WwWQ20(eA06}3 167-187). Second, the protein shoul HCPERS®S/000004

a spatially 10 separated and functionally i ndependent
accessi ble active site or binding pocket. This should
not contribute to the intrinsic core-stability
(Predki, P.F., et al., Nature Struct. Biol. 3 (1996)

5’5ﬂ“he58t¥rmzl d@v'eﬂ)( pih ﬁxt@ﬁﬁgr? iMg aftﬁﬂ' |PY3R"’S G)Eggfn(ﬁlr')t lMd ‘Lmear

vol ved | ogni |ono ,
: Rj&tsion Eﬂ@eﬁén@p@ apqd (fgr @ sr@t igafe dabiff fgﬁganents and
f @dstiibé Bndah @RCA EraghRhisaused i Snd bbtagied 31 thls];’éetﬁliﬁﬂl(ye% d.& Ho,

2 5E R B LS gl ot TAPEEI LIRS cgp) s

N@Iﬂ, Shuldiveirds. RRess .al. 1 8ngll BBﬁheIﬁSZI% (31959)) 9- 15) tA gereetramscript is
( ke L ]
6%6%%{%%’?&1?& Otrﬁé‘ gqeoaﬁhgeg eg%rmcfggﬁmod% %%%Hé ?ﬁd'd%lez ggﬁ %ﬁgﬁnator
Bmeghles. T sPrOIGQFﬁﬁmO uly ncadss 1the 150 phagsoBynscrigtien promotor
C§eY1§E1@de, Stramkidtidneonldl ¥388nRf(RBS Qtlﬂid%mﬁplﬂhéin%'sﬁg) and the T7

PR AL BEA (Bl 5P Fqnévﬁfete 587 g Rt Cofor giochfn . 24

S(]l9l90‘:1 67366@)( THede) regulatodyl ¢equeabrenable R cOLqﬂedatranscrlpnon and

S{rallils%t él 1ng %}%1%%_5%1 ]tgé&n ?}g -Q;ﬁg‘ﬁ qgﬁ ? coli & b4t aWS from Roche
oApplmdatSC@nces, T genlieém, tG@waﬂm ke dammytomquuée encodes a

caaﬁs%oqlf sto ecoﬁah etidl 8 rﬁaTHQrJn%‘érTblﬁqgi t&hﬁnatkdnnhl%@tf (T7T).

taogeth el[ b | oops, fro fourth "outer nost
o OPEOBR 7 Hhesst mtoldrél%rfé’é%isﬁ% DAy seqyenses enrading, gelypeptides,
| whithreas be h%&n%hbs%@derﬁfafﬁdi@ iﬁcatﬁkbrﬁ&elaba@m@lpﬁb&eﬂhfe@ €lLinear

t d
e e ik e L MR L P B 74300
i BB erantsseimbteddyi tthes?eﬂpedmlfes by prtebetep- REthIm anfirsastendard
pp@keﬁﬁn% %]?@EZIO'CQEC%E %Je'sf???N%Elﬁ’frﬁérgge ﬂW@ P?R) an intrl?n -less

exl tructure
f @Pewri@e& framey i Hefrienp oo uby deamply rsewea%smwﬁc flanking

( ﬂ\ﬁﬁ}%l} ogﬁ)ﬁu@@oﬁg&) whlElg nt@XRIER b@erldp bﬂ%‘ créﬁlp‘}élh@rﬁalfy%Equences to
ns 11 cal ¢l um. sodi u saon,
e fhespromiprt andyeFip oIS THOYSH SiE) Detasnptdasse DNA
UfragraéntaIrequlﬁEBSfrhcehybncBE’ﬁon( &2 94y) ofl e- éb'iiﬁplera&lm&i $eqasnces,

2051 HSEREE Gy i BiB007S R Hs 6 AchlehaSy lence

hepremrsionst whichrse & pespegst25i braielength) The priswpr iofigorurdpotides are

hefddred t8HbrikROWRTHMel 27 and iyt al} o
%?ge g LybrSae Midomic ele £ 7%451 wilen oec‘agw%:@n 445G to

aPS CailbiafRrses the 35¢ ph pompr ghequglsgtidesgpgy pr avesage length of
ellS &i to $Ebp. ARG 10199&) cyalgit}{kOECRBﬁﬁeAre\Abntaﬁhﬁgl @ppllfoﬁlrﬁately

3OS A A o o EUERA o) 1R Pk

f Ahas| E/Chenbepshedegth 50 mgctouil @) ngqefi thel mepetivé préwmotor- and
'\Eﬁlﬁ’hﬂﬁffélnD TR 0A81e0hind Sedtre &“?@E‘iﬁc terminal pr mers. In the presence
trix 1 T

net a oprotelnase
r ehar DNA-pebmgarythe, 3 -Fdk 0 e&heahYbrldazedwe@man@mtarzGDNA-

(ﬂr@@:ﬁént@@ﬁ: e%@ﬁ%ahé@l@n%&&lo@ﬁhﬁa@tﬂ/ﬂétﬂﬁm ORBRRYE (2002) 185-196)
i nt e ggléﬁgpetween he ad Egﬂ:lilﬁand rpend| cularly

of9 ae 25 HRRCHP [T R S e r eqw red
structural stability (Goms-Ruth, F. X, et al., J.

Mol teBrlrnOI“mlc%gorganlsm denotes prokaryotic microorganisms and eukaryotic

microorganisms. The “microorganism” is preferably selected from the group
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(1996) 556-566; Fulop, V., and Jones, D.T., Curr.
Qpin. Struct. Biol. 9 (1999) 715- 721).

weoenaic@zseslat abases | i ke SMART (Schultz, J., et Pai/EP2006/000004

PNAS 95 (1998) 5857-5864; Letunic, I., et al., Nuc.
Acids Res. 30 (2002) 242-244),were recently used to
conpare 15 honol ogous sequences and protein-folds in
order to identify non-conserved, and thus

t BER@hE Gl E, &’ol?&tffﬁﬁsa@a@pllué s@otﬂfs%@ﬁ% KadbsRila NG @ﬂ&hgneﬂa
posi ti n suitah 3§rote|n ramewor ks (Bi nz,

ﬁtrgps, se\:pdomﬂnas gr%ps or er(t%@c:g; stg;aggs yeapi@'grla@,s Fq:s example,
el.cali. straﬁsedlﬁhplﬁbﬁm&h(ﬁﬂcﬂlnibaﬁ EIBQOL XL, i xtiems f/\EBllO yeast
potentially a i

DOLiDh ot eaPierEpaseEharg ey TAE; FaRieputsh RIBef s and
pédﬁunmsﬂaunmm@sthe SMART dat abase. Am no acid

positions were identified in the PEX domain, which are

random zabl e wi thout affecting the proteins _
stTmcﬁraﬁe@a substentiadli athagastarise st ppplicabld Rrosadns¢afipld: Fitstn the

@otawl%%ulaa;eﬁﬁg&s a%ni?ﬁ%hc&wéaﬁs a Wél?&efﬁ&%& hydRbp8ebic Rore. A

| owi.ng,tabl e |ffere C|e
2 0@% tigntHD priareh Qtetlydlmﬁniﬁs?bm mRlert fiden s Skerra, A, 1.
uMcﬂgRecZ)@nithB £2000) mg7 [m't)r Seconkdpgienproein maaw&zzss@auauy

aEP g(P ggd Qﬁgg%aﬂ gggnt acce|§s|11§ltelaré veOfsrcet gr mc}lng Iroket

NS Ccon dormai n. sequence |
P@(J-stbbdldl not P@Brlbateat0§hx wepnoe catatstabdinkPredkioBdxienal., Nature

P'Sﬁ'h@ﬂ !313135”((19965’@@%'\%%%1}3“ r(QQHBf'aHnl $s Hﬁl%pen'tlg Jnmlvsed in

venti on er oxi sone _nouse P55098

0 %W%?a’%@&ﬂep@@rw@ SN, 04 matrix MVD
1Bovi n P28053 06 netall oprotei nase MMD1_HORSE (QOQXSZ5

O B0 FUFASO 208 T
MuBRiviaisrgmese08 253 dl0ralizy MR feraibptotBb Abd O¥5teimedsmilies, e.g.

P2 séggg@@ﬂg%m%g% R @ S B SN BB onectin

mikerns Rvogdnetapley-PeFgoBioremistry 26 (1987) 6735-6742) or pea seed
albumin 2 (Jenne, D., Biochem. Biophys. Res. Commun. 176 (1991) 1000-1006).

The crystal structure analyses of proteins containing hemopexin-like domains show
that this domain adopts a four bladed beta-propeller topology (Li, J., et al,
Structure 3 (1995) 541-549; Faber, H.R., et al., Structure 3 (1995) 551-559). The
blades are each composed of four beta-sheets in an anti-parallel orientation.
Together they form a cavity in the center of the molecule. The four blades are
linked together via loops from the fourth outermost beta-strand of the preceding
blade to the first innermost beta-strand of the next blade. A disulphide bond

connects the terminal ends of the structure, i.e. blade 4 and blade 1.

The PEX scaffold is involved in different, but quite specific protein-protein- and
protein-ligand-interactions. Therefore the hemopexin-like structure forms a
versatile framework for molecular recognition (Bode, W., Structure 3 (1995) 527-
530). For example, binding sites for ions like calcium, sodium and chloride (Libson,
A.M.,, et al., Nat. Struct. Biol. 2 (1995) 938-942; Gohlke, U., et al., FEBS Lett. 378
(1996) 126-130) as well as for interaction with fibronectin, TIMP-1/2 (tissue
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net al | opr ot ei nase MMD8_MOUSE 070138 16 8 MVD8_RAT
088766 17 nmatrix MWD9_BOVIN P52176 18

wort@l7zRe8 ot ei nase MVD9_CANFA 018733 19 9 ( caRCE/EP2006/000004

famliaris, dog) MWD9_human P14780 20 MWD9_MOUSE

P41245 21 matrix MMLO humanP09238 22

nmet al | opr ot ei nase MMLO MOUSE 055123 23 10 matri x

MML1 human P24347 24 netall oprotei nase MML1_ MOUSE

QR85 E5 of A8t FiakiM¥elalld f@&nﬁ’ﬁzgﬁﬁig %@eérms and h arin are

presy sl D2 rardcaes A L s,

OWiB&Dr3€k, Foet al., |B1{3¢f&hﬁ$tf§&$2%(]f993.}343€0385793&)%2§ Ba., efld., Cell

o e aE oM UL LA 03, e
P53690 35 14 MML4_PlI G QOXT90 36 MML4 RABI T 05220 37
M4 hBALp AR 1RE p%&elrf@&ﬁélﬁ JdLo, rﬂ3 %@ﬂ-ﬂorﬁ&og among its

nmet al | op F t el nase MML5 0547 1
I\/R/ﬂ(éﬂﬁlfﬁ‘ﬁ Y g em%“mﬁt&% %afs %mepméemams of

WIHRGh 42 Mali6x - M&@@P&eﬁ@%‘l& 4rd Wt)h%%kﬁh Qdph 2 E;(ﬁ (Gomis-Ruth,
EP2Q0 0 t -
Eé( SEPA0Y Q09086 20 REHLSBESahE 9% SoBrmEaiY i iobi
bartkractozis betwdsertheladyadent aisd perpendinularly oriented beta-sheets provide
most of the required structural stability (Gomis-Ruth, F.X., et al., J. Mol. Biol. 264
(1996) 556-566; Fulop, V., and Jones, D.T., Curr. Opin. Struct. Biol. 9 (1999) 715-
721).

Protein-databases like SMART (Schultz, J., et al., PNAS 95 (1998) 5857-5864;
Letunig, ., et al., Nuc. Acids Res. 30 (2002) 242-244) were recently used to compare
homologous sequences and protein-folds in order to identify non-conserved, and
thus theoretically alterable, i.e. randomizable, amino acid positions in suitable
protein frameworks (Binz, H.K., et al., ]. Mol. Biol. 332 (2003) 489-503; Forrer, P.,
et al., ChemBioChem 5 (2004) 183-189).

To identify potentially alterable, i.e. randomizable, amino acid positions in the PEX
fold, a similar approach was performed using the SMART database. Amino acid
positions were identified in the PEX domain, which are randomizable without

affecting the proteins structure, functional conformation and stability.

From the SMART database 60 PEX-domains, that are listed in the following table I,
from different species were aligned with the Pretty bioinformatics tool (GCG) using

the scoring matrix blosum 62.



this invention

(SEQ ID NO))

matri x MM 17 human

QQULZ9 44 netal | oprotei nase MML7_MOUSE QOROS3 45 17
worbeei0723681.8 XENLA net al | opr ot ei nase ( Xenopus P@EAFEP3006/000004
African 013065 46 18 clawed frog) matri x MML9 human

Q9542 47 netal |l oprotei nase

9_MOUSE QuJHI O 4

matri x MVRO_BOVI N 018767 49 “netal | opr ot ei nase
MVQO hurran 060882 50 20 MVRO_MOUSE P57748 51 MVRO_PI G

8 19

?{7 %ﬂﬁéé@ﬂ\@/&ﬁuf&m ¥2R2E R Jomain
rret al I opr o el nase 'Mv4_MOUSE ROS2 54 24 ‘MV24_RAT
QQ9PWs 55 matrix netalloproteinase M5 hunman NPA2
56 25 mafrix netall oprot ei hase MV28_ human QoH23gquence id of the
28 vi t roneptk o MINGOBIARA PO G0Hsp26t davd DimIVOUSE o sed i
Proteig pmilyTNC. Pj,£p1P43819 60 VTNC| RABIb&: P22458 61 (Tat Tap as ised in
end The |henppexi n-1i ke doni '
Qrml)l nnrf of fpho ful ! ! e mfll Eg]ﬂ?ifuacc_?_g:tfsu!f Iou(gglg?ngNo)
per \O
bihdgl | 130 0Cac on of, {85 oned hemoperi o ke
22& 1r«':}(tg]g)lclgsr1e omm%% pexi n-1i keyd ins in the pro 87ei ns
1 am n h@ Xi n-1ike prot Ehd
aci ds domsul\@ q_ﬂ’gl! start end HI D NO: 02 663 46 663
matrix MMO2_chick (chicken) Q90611 02
metalloproteinase | MMO02_human P08253 10
2 MMO02_rabbit P50757 05
matrix MMO3_human P08254 11
metalloproteinase | MMO03_MOUSE P28862 12
3 MMO03_RABIT P28863 13
MMO03_RAT P03957 14
matrix MMO8_human P22894 15
metalloproteinase | MM08_MOUSE 070138 16
8 MMO08_RAT 088766 17
matrix MMO09_BOVIN P52176 18
metalloproteinase | MMO09_CANFA 018733 19
9 (canis familiaris, dog)
MMO09_human P14780 20
MMO09_MOUSE P41245 21
Eg’;ﬁi‘o roteinase | MM10_human P09238 22
10 P MM10_MOUSE 055123 23
Eg{;}fo roteinase | MM11_human P24347 24
1 p MM11_MOUSE Q02853 25
matrix MM12_human P39900 26
metalloproteinase | MM12_MOUSE P34960 27
12 MM12_RABIT P79227 28
MM12 RAT Q63341 29
matrix MM13_BOVIN 077656 30
metalloproteinase | MM13_HORSE 018927 31
13 MM13_human P45452 32
MM13_RABIT 062806 33
matrix MM14_human P50281 34
metalloproteinase | MM14_mouse P53690 35
14 MM14_PIG Q9XT90 36
MM14_RABIT Q95220 37
MM14 RAT Q10739 38
Eggﬁco roteinase MM15_human P51511 39
s P MM15_MOUSE 054732 40
matrix MM16_human P51512 41
metalloproteinase | MM16_MOUSE QOWTRO 42
16 MM16_RAT (035548 43




SEQ I D NO: 03 305 97 280 SEQ ID NO: 04 305 97 280 SEQ
I D NO: 05 662 468 662 WD 2006/ 072563 PCT/ EP2006/ 000004
WO 2dosezieeance am no henopexi n-1i ke

domai n

t ot al

pr ot ei n acPd$/EP2006/000004
start end SEQ ID NG 06 469 275 469 SEQ

I'D NG 07 469 275 469 SEQ I D|NG 08 469 275 469 SEQ ID
NO 09 469 275 469 SEQ ID NGO 10 660 466 660 SEQ ID
NO 11 477 287 477 SEQ 1D NO 12 477 287 477 SEQ ID

NO 13 478|288 478 SEQ I D NO 14 475 285 475 SEQ(;le@lenceldofthe
NO 15 467 D NO, 16,4 £.465 SHQWNpexin
: : PEX: p t d
Protein@mily7 466@%&%@8@ D@E[%%D NCh kb, §§ pH9iC3, SEtym®n as used in
NO 19 704 510 704 SEQ ID NO'20 707 513 707 SHGhisgnvention
NO 21 7301531 730  SEQ 1D NOL22 476 286 476 SEQ (SBQID NO:)
matnlJNO 23 476 | 280014 umaEQ | D NO| 241488 291 483 SEQ 4D
metallgpyoigingss, A9619BVIOUSED | D NO QORFD 279 470  SEQ 4D
17 _No 27 462 Jgﬂﬁ Q+BbNG28464-274—464—SEQHD
matrl
9. 465 5 Eﬁ | D NO) 281 471 SEQ
‘&etaﬂl%f 10 | Spgomy o &0 no D0PT 281 471 SEQ 1D
mae 33471 24— SEO+DNO34-582-316—51%
metalloproteinase MM19_human Q99542 47
Ty oP MM19_MOUSE QIJHIO 48
matrix MM20_BOVIN 018767 49
metalloproteinase | MM20_human 060882 50
20 MM20_MOUSE P57748 51
MM20_PIG P79287 52
matrix MM24_human Q9Y5R2 53
metalloproteinase | MM24_MOUSE QO9R0S2 54
24 MM24_RAT Q99PW6 55
matrix
metalloproteinase | MM25_human QO9NPA2 56
25
matrix :
metalloproteinase | MM28_human Q9H239 57
28
vitronectin VINC_human P04004 58
VINC_MOUSE P29788 59
VINC_PIG P48819 60
VTNC_RABIT P22458 61
(TableI end).

The hemopexin-like domain just accounts for a small part of the full length protein.

The following table lists the location of the aligned hemopexin-like domain in the

full length pr

oteins.

Table II; Location of the hemopexin-like domains in the proteins of table I.

sequence amino hemopexin-like
protein acids domain

total start end
SEQ ID NO:02 663 469 663
SEQ ID NO:03 305 97 280
SEQ ID NO:04 305 97 280
SEQ ID NO:05 662 468 662




SEQ I D NO: 35 582 316 511 SEQ ID NGO 36 580 314 509 WO
2006/ 072563 PCT/ EP2006/ 000004 -

woaenwperdics- | i ke

15 sequence am no
S PATEP2006/000004

protein acids domain

t ot al

SEQ I D NO 37 582 316 511 SEQ ID NG 38 582 316 511
SEQ I D NO 39 669 367 562 SEQ | D NO 40 657 365 558
SEQ I D NO 41 607 340 535 SEQ ID NGO 42 607 340 535
SEQ I D NO 43 607 340 535 SEQ ID NG 44 606 332 529
SEQ | D NO 45 578 333| &3Qen@E@ih® NO|46mdeaxiR-like 467
SEQ | D N@rdf2irb08 286| d4dds SEQ | D NO|48nkdvY 286 474
SEQ I D NO 49 481 291|484 SEQ | D NO|56u#483 Pesd 483
SEQ I D N 21482 SEQ | D NO|52 3 29 83
SES I D EE%I EIE)%% 572 ——SEQ+BNG 54%4%18 3%890-5
SEQ ID IB®:850| 545 %Efé | D NO|56 2852 8146811
SEQ I D 7 328520 EQ 1D NOJ[58 8 2 78
SEQ ID D?lﬁg)'@%? 478 368 | D_NO!6 Zﬂ 216’20
SEQ I D NGHIZR®:@88| 475 (H&ble 11 lendys A cd%@ensus
sequenc O posT{ions N been get ned Dy the
al i gnrrentS%@ Néjl%b ve |isted henoj ex%ﬁgnl I ke 6§§ma ns
(SEQ I D l\g@{gﬁ) N@EQI D NO 88)77 WD 2006/ 082563 477
PCT/ EP2066/ 50606064 —16-
SEQ ID NO:12 477 287 477
SEQ ID NO:13 478 288 478
SEQ ID NO:14 475 285 475
SEQ ID NO:15 467 276 467
SEQ ID NO:16 465 276 465
SEQ ID NO:17 466 277 466
SEQ ID NO:18 712 518 712
SEQ ID NO:19 704 510 704
SEQ ID NO:20 707 513 707
SEQ ID NO:21 730 531 730
SEQ ID NO:22 476 286 476
SEQ ID NO:23 476 286 476
SEQID NO:24 433 291 483
SEQ ID NO:25 492 295 487
SEQ ID NO:26 470 279 470
SEQ ID NO:27 462 272 462
SEQ ID NO:28 464 274 464
SEQ ID NO:29 465 275 465
SEQ ID NO:30 471 281 471
SEQ ID NO:31 472 282 472
SEQ ID NO:32 471 281 471
SEQ ID NO:33 471 281 471
SEQ ID NO:34 582 316 511
SEQ ID NO:35 582 316 511
SEQ ID NO:36 580 314 509




The nunber of different am no acids per position has

been determ ned in order to
wdi2emriseiy nunber ("determ nation of vari abil i PgT/EP3®6/000004
Gaps in the sequence are narked by a

table |

hyphen (-) (see table IV for

).

ghe al

conpile an am no acid

i gnment of all

sequences). For every p03|t|on of the consensus
sequence _the 5 nunber of different amno acids (anino
aci d di versity nunberl jequsngiamgino The hemmpexindikeoss| bl e
nunber i|prakin 20 di f{ecidnt anmi no aci|demein gap). A | ow
di versitly nunber inditatat es a hi ghl y stonhser yead
posi ti on.¢p® 1t versity sgpnber indi gages| 511
erxibiH*?Efgath?%.*.?}; post+tor—TableHH-—Amnro—act
di ver si t|ySEQUIBD™O:3%r | each p¥®ition of ke 210 511
osi ti orn consen sequencerx~fof t
gonsens SSEgenuence wil-t hout (2%9?\: cgﬂ QE%WD NO 01 for
t he conseﬂﬁ:@ﬂ)mm@m e V\nth65§7aps seq SB6PI D|NG588.| C O
coCO - C cCCC|C O/0 QOO0 N
00 ,F5 kEﬁaw(%%l(Ao 6% o clo ¥a :égsv;oc
O (AO @EQIZDN(MZC 03 C 607 1U) H2 G@E mN 3B%2 m/)
EE mWV EE T O" 06 o~ T o= =D [C 1) > C
U C U dﬁi)l\@ O o E 00 B0 E 0760 M U
OuUoOu (@d‘Jan@Mf L1 87 1@06130 10 {17336 2 13bod5| 7
88 8 13161745 1246789913231 755%5 4247 9
90 11 133RQ MYdI®455]5 48 19781 8 134 53477]3 58 7| 49
11 92 8 |13 3, 7 10 393 8§51 7 1793 | 8
10 51 7 ﬁ)ﬁqwé}é 80-5 g&ll 528 9%612 _3846%1 181
6 10 3 533(181]1961(147139 9 1808 11 4 5480 97 617%40| 13
183 6 1 9 141 8 4 8 13 74qe6 2 93,8 142
6 185 1 %E%ﬁil\@gg nn Q 1?122852 186 17285'; 0 %& al 101
4 144 10 SEYII®O:49 481 291 481

SEQ ID NO:50 483 293 483

SEQ ID NO:51 482 292 482

SEQ ID NO:52 483 293 483

SEQ ID NO:53 645 377 572

SEQ ID NO:54 618 350 545

SEQ ID NO:55 618 350 545

SEQ ID NO:56 562 314 511

SEQ ID NO:57 520 328 520

SEQ ID NO:58 478 288 478

SEQ ID NO:59 478 287 478

SEQ ID NO:60 459 265 459

SEQ ID NO:61 475 2388 475

(Table II end).

A consensus sequence of 210 positions has been determined by the alignment of the

above listed hemopexin-like domains (SEQ ID NO:01, SEQ ID NO:88).



16 7 59 11 102 9 145 7 188 12 17 4 60 4 103 8 146 4

189 5 18 7 61 5 104 13 147 8 190 4 19 7 62 3 105 11
w48060225691 1 20 2 63 2 106 10 149 8 192 3 2BCE/ERZ004/000004

107 11 150 8 193 1 22 7 65 4 108 10 151 14 194 1 23

7 66 10 109 8 152 10 195 2 24 2 67 13 110 7 153 9 196

10 25 4 68 11 111 5 154 6 1 8 WO 2006/ 072563

PCT/ EP2006/ 000004 -17 Ca) COCa) Ca) CW CCCC

CT}ge ﬁ:urg'bg‘ cg; d\FferQnthH\an agdlél pg‘ &éi\fugphzm b691 Jdetehmneg nLlJ) order to
@(@lmle@rca@rm ace‘i Gvessiy eumb)er& %teznenatlom o Vaélzb ityg5 8pe Table
Bim lja y im t@)eme GlenYe Br& rEarm:d "byEa thﬁen @)Qs@@ tﬂile @\7( fér the
Gzhgol f lisepuae Qoo eriiey oG im0 e the

5 Onlﬁﬁb& 60 déffeteri2 a}nlh55add81928n1710 &7d divedsit® ddiBbér) LiSgiven. The
1 . . g . . .
Bl byt S0l Y B, 1
7aumbgr indicates @ohiglgly z@asegved position. A high diversity number indicates

flexibility at this position.

Table III: Amino acid diversity number for each position of the 210 positions of
10 the consensus sequence; for the consensus sequence without gaps see SEQ ID
NO:01, for the consensus sequence with gaps see SEQ ID NO:88.

= § 5 = § 5 = § 5 E § 5 = § 5
2 3 - 2 23] 52 28| 52 =8| 52 25| g2
28 2 23 2 28 2 29 2 23 2
Egl ° Egl ° Egl ° Egl ° £g °
1 6 4 1 11 87 11 130 | 10 173 6
2 11 45 7 88 8 131 6 174 5
3 12 46 7 89 9 132 3 175 5
4 2 47 9 90 11 133 5 176 8
5 5 48 | 12 81 8 134 5 177 3
6 7 49 | 11 92 8 135 6 178 | 13
7 10 50 3 93 5 136 7 179 ] 13
8 10 51 7 94 9 137 | 14 180 5
9 11 52 8 95 12 1381 11 181 6
10 3 53 3 96 11 139 9 182 7
11 4 54 2 97 6 140 | 13 1831 6
12 6 55 2 98 9 141 8 184 8
13 7 56 2 99 8 142 6 185 | 10
14 4 57 2 100 9 143 8 186 | 12
151 10 58 9 101 4 144 | 10 187 | 10
16 7 50 | 11 102 9 145 7 188 | 12
17 4 60 4 103 8 146 4 189 5
18 7 61 5 104 | 13 147 8 190 4
19 7 62 3 105 | 11 148 | 12 191 1
20 2 63 2 106 | 10 149 8 192 3
21 8 64 4 107 | 11 150 8 193 1
22 7 65 4 108 | 10 151 | 14 194 1
23 7 66 | 10 109 8 152 | 10 195 2
24 2 67 | 13 110 7 153 9 196 [ 10
25 4 68 | 11 111 5 154 6 197 8




32 7 75 4 118 11 161 6 204 8 33 8 76 5 119 2 162 4

205 11 34 5 77 3 120 1 163 7 206 5 35 11 78 10 121 8
wh@doc®h7263 4 36 10 79 7 122 3 165 3 208 4 37PCE/EB08/000004

123 9 166 10 209 9 38 15 81 4 124 5 167 13 210 1 39

11 82 8 125 4 168 12 40 11 83,9 126 4 169 10 41 12 84

12 127 8 170 8 42 9 85 8 128 9 171 8 43 6 86 13 129

12 172 8 Table 111 end). WO 2006/ 072563

PCT/EEF2006] 0006G4 - 18 Tabke 1V:| Alj grnent tabl e o jor
t he Sgguences | SED | B NCG|02 5tjo_Sequenge |SE@ | D | 8@ p1.5
SEQENOE0R | P E2iZ/G B [H D85V BED G V2& Q82 G E| 8 SSEQS
IDINEPE DIP Pog|KeS Q HEull ¥2A V [k .G B Rz2| 22
SEQIDAOER | Q PSR ISEE N Q KEL ESV A VSGTEE | G GR 58
SEI%«JO PESEICH|QOEL F3O G| £ |Q R G E| £ SFQS
ID|NC’P6 P|E V'EIDSIKLUTHDAI T°PRGE -|[SEQID
NO[OB P E V ClBoS k U T[FR]A7 [T T|155R GLE|- SEB | D
NO|{0gy P K A C[DoS K U T [FiB|A7T [T || B6G B4 - | SEQHEND 129
PQXMLCPS KT D AME|LR G E 1579E@DNO 180 Eo C
KQRT ¥ F D|GI A QR Gis | 15EQ DNg3slll 1B A N| @b PoA
L S P A Y S{Fsll R G E [18HMPNO 12188 P 1M € S| 50| L1oF
FOHVY [ LFG & -| SHIPNO133| P Vidd C1@ P D|ko$| FsD
A R G E[753EJONO. [ifgl] M C 1§ R & S F[BoA| VsS
[L%ag-EgEigﬁi“j\L 15 P BT D P14 F D[Bod [Tl
= —$EQ H-D NG 1 ACD P H D A el
R g ﬁﬁmngﬁ\%\ TéfapH_lgﬁi s A R
G B BEQHINOITEE DV G BT F DA RIBLR
SEQ E D& N I EBAAE DN SEGiD
YO 0B R £ RATTE P N 559 NPatd B
39 82| 8] 5[ 4 168 | 12
40 83| 9 126 | 4 169 | 10
41 84 | 12 127 8 170 | 8
2| 9 85| 8 128 | 9 171] 8
43| 6 86 | 13 129 | 12 172 8

(Table III end).
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FWQFWR|_MQFW%W&WWWMHNRWNW%W&WHWRMTNNNNSSSSSSSSSSSSNNNSSSNNNNPASSSS
V|V|mYCRL.WSV:Vr_s.SVlWlAQEIV@anVSB_E@YGMVBVR_PSESTTATKKKKKKKRRRQQSRRSSSSRRRQWRRRR
_|KWTQQVW&DKTDRSVKLKRTSQITDKNETRVEKTIPIEHKVSTPPPPPPPPPPPPPPPRPPKKKKPPPPRPPPP
KD_MKNNKﬁLv&wnﬁm:KmeNQVQWAuWLDLMANAEYﬁ_®L.E_IKFQLDLKLLMMMMYYYYYYHYYYYYLYYLVVLYYYAGYYYY
ZWBAanZoodaxO0IoooaboadvoZzo0cn®oad
=

KTYF

K

(Table IV end).

This method for the determination of the amino acid diversity number is an all-

purpose method and generally applicable and not limited to a specific amino acid
sequence, polypeptide, domain or protein. Thus, the proceeding can be applied
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QKVFLFKGSGYWQWDELART QKTLFFV
GDEYYSYDERKRK QKTLFFVGDEYYSY
02006R766R K QK TL FFVGEEYYSY DE RCKER1€6/000004
QKTLFFVGDEYYSYDERKRK GKTYFFK
GERYWRYSEERRA _éd(_TYFFKGERYWRY
SEERRA GKTYFFKGERYWRYSEERRA
GKTYLVRGRQYWRYDEAAAR RRLI LFK
giféﬂ%l% anld \écéoéé)ia@gq’llv@l IQ s@qlﬁnees-rtovﬁéter%nne and 1%1;erl‘_t1f§5 amino

el g)sTtl(Ws with a hi.gh_vaw‘tp 1tg dEv}EchTarG apce@1blg fop ait {atlgngnf_hout
-having AMfond isflenEe ¥n thelstdbilPaR @GBS RAAP of the structure.
PCT/ EP2006/ 000004 -25- (Table IV continued) GME L A

TPKFADSWNGVPDNL I QKLKAKLSSWC
TWithGhe afdino dciddiviersidy Kalkulktidn KmindcBl wo@tionsPwith T 1@y Fivarsity

S8, T e by YA Ry MUY o

| regniplrs ahiglviconger@tign pikge g for fhegypieine pes@:h@ ipy prsition By rD4 see
Ttagle\fllﬁi Whibh 'wa@fcﬁm’é t6 b% c@héer\%d% K57\t tNd €9 féq@&&e!? aﬂ.i%l)Lzed\ (see
SRV ke qrvigine residaqinpositiendVe: 2D e fdnd 1R b copsepregin al
&rﬁlﬁe&hﬂnbpﬁn’ﬁhl@e Feqdesfzeb. 'Il‘ﬂldzﬁbdﬁ'ldnstrMeDt}E dxcéleRt &pitichbility of
KSech:.9 G P
i ST E5B 2 s frodriteise Esfues predtligh Rufrlpntyfghp el
YIResE t8o Iresidus Yorin FheGlipulphide Rond thatis gseptil fortthp farnption of
Mcl-% }P{}%B%'gﬁéh%%xﬁctu\{e @r Pnﬁngltl‘eé féulgth\{)lgierMl Yot Mafte bf the
GVPLDT

polypeptide.

From the amino acid diversity number as compiled and listed table III amino acid
positions in the consensus sequence with a high diversity/variability can be
identified. Because from the identified high diversity amino acid numbers of the
consensus sequence the corresponding amino acid numbers of the full length
polypeptide cannot be obtained directly, table V lists the amino acid numbers of the
identified high diversity amino acids, i.e. alterable amino acids, of the full length
polypeptides of SEQ ID NO:02 to SEQ ID NO:61.
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SEQ ID NO:03:

136

103 104 105 111 128 131 135
153 159 161 171
202
231
259

99

98

179
203
232
260

170
193
230
258

165
192
225
252
279

162
191
224
251
274

146
181
211
239

145
180
210
233
261

15

190
221
242
271

183
217
241
270

182
213
240
2638

266

SEQ ID NO:04:

20

136

103 104 105 111 128 131 135
153 159 161 165 171
202
231
259

99

98

179
203
232
260

170
193
230
258

162
191
224
251

146
181
211
239

145

192
225
252
279

190
221
242
271

183
217
241
270

182
213
240
268

180
210
233
261

25

274

266
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310
339
374
404
432
460

309
336
373
403
426
458

308
335
372
396
425
456

307
334
364
395
424
452

290
327
363
386
423
451

283
320
358
385
418
450

282
319
355
384
417
449

281
315
354
383
414
443
468

277
312
352
376
410
442
464

276
311
346
375
406
433
461

15

SEQ ID NO:07:

310

309
336
373
403
426
458

308
335

307

290
327
363

283

282
319
355

281
315

277
312
352

276
311

339
374
404
432
460

334
364
395
424
452

320
358
385
418
450

20

372
396
425

354
383
414
443
468

346
375
406
433
461

386
423
451

384
417
449

376
410
442
464

456

25



N SWY ZY X _>F > _ <X 0N o .
a) S -
z>20>u>200 Gw%f%wMF%mFm o,
& v a) < @ o0 oo = <+ Qav
KFHSF ¥ LL DlA > >> 0 LW __._l_n|aV|_
W>=O>>T>>0NWL _ QL& 3n—d 0> — + .
@) N_O. n BN © N ,
>SFESEFY>SFWLSW ZOAS>AFOR T> IO
SLZULLEFLLYE>S> JLL>0>00, N ax
[oe] N O 1 \O 1 1
<>O0N>0<O0O0ZS > WRFON S P 1§ =
AWLNXYOWYOZXYIXXY>S>ND Ww>0onn . 3 SO
O>rO>0w>000<Ck w# nouw & , o . O
o OO O N I oS, 0
SFYSFYKFD.KAGK&b@.%RA_.M_O YN
—0>"0>"T> .u0.,. _F—aw’ . 2" 7w
LS ¥sp ¥ 7 %ﬁfSﬁkW% S~ '
o zZ — wrLs ASHE @ & 'Sx .,
W e, Ll >>" Z - <> <., N ¥
= O w0 o W= wn v O 'a o,
FSVKSAKAGG VK%mﬁﬁﬁﬁwo_Es -
Owo<cToz L a_.foéss.ﬁﬁsm _
FRDYRDYQERAGGVF KF FQPKYV
> n w w M QSO D >N R N0
n z X L. & AR P A, W
YQGYYSYYHFDDFA%K =T YY%EFY
GIMTKLTEVY QF@@T%W%MWEZMV_
aTuzT>xT0>I>8 QO Lo IJus oT .
LL LL W N nmn 1 ~
_GSVGAAGWAAESVA O NGB Y4 y Ooaw ,
NNGEKGA%GGQMQMM?M%EWﬂé%)c_
Xu _o>_ D%QD@AG@M? P VU B @ >
wugou¥ZEY 0BT QU @rg oS 20N
YY%GYYSVYWWSDH¥TMMT@%X@mkfv
VYNMTKLﬁERE QFAYRFDR_VKOWW_
AGMFFNF_.TKMNHQWFAGGA e _DWDmH _
_WSVGAGGASSSYD_KGGD__GIWE_
he 2

310
339
374
404
432
460

309
336
373
403

308
335
372

307
334
364
395
424
452

290
327
363
386
423
451

283
320
358
385
418
450

282
319
355
384
417
449

281
315
354
383
414
443
468

277
312
352
376
410
442
464

276
311

346
375

396
425

426
458

406
433
461

15

456

SEQ ID NO:10:

468 472 473 474 481 498 499 500 501
511 527

503
531

467

528
563
586
614
642

526
555
577
608
635
655

519
550
576
605

512

507
544
567
596
623
647

504
538
566
595
617
645

502

529

20

556
578

547
575
601

546
574
597
624
649

565
594
616
644

564
587
615
643

609
636
660

626
652

625
651

25



YKFDPQTKRI - - - - - - -LTL YKFDPKT
KRI - - -----LTL YKFDPKTKRI - - - -
020607256T L YQFDFKTKRI - - - - - - PCIEP2406/000004
LKLENQSLKS-------VKF LEFDPNA
KKV- - - - - - THT Ls3EFDPNAKKV- - - -
- - -THI SEFDPNAKKV--=-=-=-=--THYV
LEFDPNAGKV-------THI YAFDLI A
QTRb¥ Vcontinwed) - - TRV FAFNFVSHRV- - - -
- - -TRV FAFNLVSRRV-------TRYV
WRVSSQNEVN-------QVD WRVNSRN
ESEQRDNO:11: - - - - VD WRVSSRSELN- - - -
- - - QVD WRVSFQNEVNKVDPEVNQVD
FEFDPNARMYV - - THI FEFDPNA
R T V288 .289 _ 293. 129|41 | 29W K3|OZD BlY K3WK A2l -322-
- - - 403F GoAWKoF D31V K3y Ka¥o- 345 - 327- 34% Es@
FEY%)FLIZQRI-------TKT LEYDPLF
RRYV 398 364 T366. P6g T37) E3P5D P76 S3BR 984 . 385.
- - - WK K7L B9 DI5L 139P R3y7- -406\/- 407[5 414 |K4TSS
FEY N
NRl‘rQ17I Mz N Bs! V2B v e |4§\5/v 4EPR§3?-4X¥-
- - - AR \A54F R5% S461W 6K R4b3- 464 - 467 - 46% R4YL
WKFHZNQ%L V-------EPG WKFNNQK
L KV - 4-&9-EPG WKFNNQKLKV----
- - EPG WKFNNQKLKV- - - EPG W
Ksmnxprm@lgLKv-------EPG WKFDNERL
R M - - - -EPG WKFNNERLRM- - - - -
- - EPG WKFNNQI LKV-=- - - - - EPG W
K F N288Q 1289 K 293- -294 - 295- 30E P3® 320 321 322
323 324 327 331 332 339 346 347 348 351
358 364 366 367 370 375 376 383 384 385
386 387 394 395 396 397 406 407 414 415
417 421 425 428 429 434 435 436 437 443
444 454 455 461 462 463 464 467 469 471
472 475 479
SEQ ID NO:13:

289 290 294 295 296 303 320 321 322 323
324 325 328 332 333 340 347 348 349 352
359 365 367 368 371 376 377 384 385 386
387 388 395 396 397 398 407 408 415 416
418 422 426 429 430 435 436 437 438 444
445 455 456 462 463 464 465 468 470 472
473 476 480
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WK F NNQI

LEV- -

A
WO 200607256P G F E Y N |
WRLNQQLRVE -

RVA- -

LKV -

FKYDTEKEDYV- -

erlé v contlnuev\?

KFDNQK

vV S

WKFDNQKLSV- -

|SEQTD'N©1‘4- ---EPD W

G) 1

V S E YKYDTEK

\%

—

EPG WKVLDGE

LDGE

L E

A -

PCY/EB2086/000004

-KG WR L N

DQAK

--TTS YRVNLRTRRVDT -
YRVNLRTRRVDS -

VNPP

Q R V ZB6T -287 - 291V 2R P 29¢ R3¥ON 13IR T 3Q8R 31D T320-

- -V M P PiD 2006/ 072563;.8CT/$572006/,000004 3428~ 3

(Tabl e 'L}%]\/ cont i nued) (%%g 86 %qﬂgl\l é IL?S

S F L BS6r F362 C 3¢4 s 35F |_36|8 Y3|53T @746 L K3‘$2D 2

g C V\'/—3$<4 A BgsS K39&/E 3C 3@4K A59|5| é 404YV R0l 841§2LK44\3N

DS RS ST KR B 98 s Baw iR o ki8N T

WF Q 4712 L K525 N4 - AS9F NGC 461 462 465 467 469
470 473 477

SEQ ID NO:15:
277 278 282 283 284 291 308 309 310 311
312 313 316 320 321 328 335 336 337 340
347 353 355 356 359 364 365 372 373 374
375 376 383 384 394 395 402 403 405 409
413 416 417 422 423 424 425 431 432 441
442 448 449 450 451 453 455 457 458 461
465
SEQ ID NO:16:

277 278 282 283 284 291 308 309 310 311
312 313 316 320 321 328 335 336 337 340
347 353 355 356 359 364 365 372 373 374
375 376 383 384 394 395 402 403 405 409
413 416 417 422 423 424 425 431 432 441
442 448 449 450 451 453 455 457 458 461
465
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APY0LE/000004
PRP
341
375
410
442

C QV

' (@)
— o
zZ LL

S

Q

61
Y

338
374
406
433

337
373
404

L
P
S
)
336

M
9
329
365
396
425
454

L
PGIYWM
=0N0O0WM

NCTFFJICLY wu
nx> 23 Lr>_9«
Xa>0  Nan0aa 020
ALGLSLLKGIYWRW

F>a2Z2

322
360
395
424
452

321

317
356
384
418
450

366
403

357
385
423
451

354
377
417
449

348
376
414
443
466

432
458

426
456

462

459

SEQ ID NO:18:

10

554
583
615

553

552
579
613
643

551

550
571
605

532
564
601

525
563
598
625

524
559
597

520
556
596
617

519
555
590

580
614
644

578
606

646
673

636
665
692

635

626

624
657
683
707

616
650
674
699

672
696

658 663 664 666
690 691

689

654
682
702

15

698

694

SEQ ID NO:19:

546
575
607
638
665

545

544
571
605

543

542
563
597
627

524
556
593

517
555
590
617
650
681

516
551

512

511

572
606
636

570
598
628

548
588

547
582
608
642
666
691

20

589

635

618
655
682

616
649
675

609
646
674
694

657 658 664
688

656
683

690

686

684

699

25
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LKSNSWI GC YPRNI LWMGC YPRNI LW
MGC YPRNI LWMGC APQPMGWLDC GRW
wa 2006731 G C Y PRSI AWL GC Y P R S | PEATMPL006G000004
C YPRSI AWLGC YPRSI AWL GC (Table IV

end). This nethod for the deggrm nation of the am no
acid diversity nunber is an all- 5 purpose nethod and
generally applicable and not Iimted to a specific
a(Table Vcbstingdyjuence, pol ypeptide, domain or protein
Thus, the proceeding can be applied WO 2006/ 072563
PCT/ EP2006/ 000004 -29 simlarly and accordingly with
obBedD¥quences to determne and identify amno acid
positions with a high variability and which are

accessible for alteration without having a strong
i nf| uebtde o3t heS19t abi20i t 52@nd HbnctHonal5iiy 6#8t hedo

structsgee. 34t h 3ae aggsno s26i d sdigversgaty 5§@I 015I7§t| 9?‘8
am no |d gsitions with a |low diversit

i.e. s It hat¥26, Wave B&en G08enttOi | e&OSTh|699I oﬁ/lo
di ver 3611y neizberc19r esgobl epia esgh aanseryati @gol i ke

e.g. f th cys i ne.t eS| e in_ positi (s
Cabi e T11) . Ol cowns Pouftitt o BY" cofber Gal i 57 6F
t he 606@equ@7ﬁces67§naI@8Aed 6(8§ee 686abled871 V695 The9s 700
cysteifify regjpduesgon position Nr. 210 was found to be
conserved in all ~analyzed henppexin-like sequences.
This denonstrates the excellent applicability of 10

t BEQ IPRPPOQACh, as these two cysteine residues are of
hi gh i nportance in the scaffold. These two residues
formthe disul phide bond that is essential for the
format$an of33 t HiB7heraspexisas| i k@3 st 5e¢t use5 by5bds nks&m
the f oyt h ad t he r st.hl adg, of e

pol ype%tfgl deg%bFr ?r% hgém n5537l7a0|5(§2d| \q/:i'g}& tS%? 3%6
conpi | @ antdl i t18d t@Bl e Gl #iBno 642 d 6245 p’%l t b2hs

i N thegonsgnsusgsequegce gabt h gaghi o 656 657 639
di versity/ anrl ability can be identified. Because trom

the id¥htif9%d H7dnh diNer §by éﬁ?no%%l d SAUNbEPT 0P80
t he C@BTSer@GS sPguernoe t hye3cormespqosli ngoam nge acy o
nun‘oer7s1 Ee fﬁlol | ength pol ypeptide cannot be
obt ai nec% ditTectl’y, table V lists the amno acid
nunbers of the identified high diversity am no acids,
|Sm BN@GHabl e am no acids, of the full length 20

ol ypeptides of SEQID NO 02 to SEQ ID NO 61. WO
2006/ 072563 PCT/ EP2006/ 000004

287 288 291 294 301 316 317 318 319 320
321 324 328 329 336 343 344 345 348 355
361 363 364 367 372 373 380 381 382 383
384 391 392 393 394 403 404 411 412 414
418 422 425 426 431 432 433 434 440 441
450 451 457 458 459 460 462 464 466 467
470 474
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-30 Table V: Listing of the alterable amno acid
positions in each of the sequences SEQ ID NO 02 to

woeems®1z®w3 SEQ | D NO 61. The nunbering of the pBeTiEPZINS/000004

in each sequence is in consistency with the am no
acid nunbering of the corresppnding full length
protein. 5 SEQ ID NO 02: 4707°471 475 476 477 484 501
502 503 504 505 506 507 510 514 515 522 529 530 531

bRAL cfthedP 550 553 558 559 566 567 568 569 570
gﬁ% %78a§%%1582 589 590 597 10 598 600 604 608 611 612

617 618 619 620 626 627 628 629 638 639 645 646 647
64k 116280632 654 655 658 663 SEQ ID NG 03: 98 99 103
104 105 111 128 131 135 136 15 145 146 153 159 161
162 165 170 171 179 180 181 182 183 190 191 192 193
202 2087 2113821129213 2247 2P1 224622312303281 2B2 23B

271 27827980 B | D0 04 0380 185 101 1087811 108
131 13%113636314536446 3083 $F9 1673162846538%70 352 138

217 201220325 330 231 233°25 33 439 248, 243 242 351
252 2581825042860 42561 66 263 27%227%%741%479 M i

2006/ 04505634 RCT/ £P200680001304 4681- 46Table4V 466 467
Contingﬁg) Q I D NO 05: 469 470 474 475 476 483 500
501 50 03 04 505 506 509 513 514 521 528 529 530
5 533 540 546 548 549 552 557 558 565 566 567 568 569

CISHENRLE cis “ozs 626 627 628 637 638 544 645 eac
292 293 296 297 304 322 323 324 325 326
327 330 334 335 342 349 350 351 353 360
366 368 369 372 376 377 384 385 386 387
388 395 396 397 406 407 414 415 417 420
424 427 428 433 434 435 436 442 443 444
445 453 454 460 461 462 463 465 467 469
470 473 478

SEQ ID NO:25:

296 297 300 301 308 326 327 328 329 330
331 334 338 339 346 353 354 355 357 364
370 372 373 376 380 381 388 389 390 391
392 399 400 401 410 411 418 419 421 424
428 431 432 437 438 439 440 446 447 448
449 457 458 464 465 466 467 469 471 473
474 477 482
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w02d0633256336 339 346 352 354 355 358

649 651 653 654 657 662 10 SEQ I D NO 06: 276 277 281
282 283 290 307 308 309 310 311 312 315 319 320 327

374 375 376 383 384 385 386 395 396 403 404 15 406
410 414 417 418 423 424 425_426 432 433 442 443 449
450 451 452 456 458 460 461 464 468 SEQ ID NO 07: 276
277 281 282 283 290 307 308 309 310 20 311 312 315
%1% B0 cSdnuddd 335 336 339 346 352 354 355 358 363
4 372 373 374 375 376 383 384 385 386 395 396 403
404 406 410 414 417 418 423 424 425 426 432 433 442
4880Q04DNAREG: 451 452 456 458 460 25 461 464 468 WO
2006/ 072563 PCT/ EP2006/ 000004 -32- (Table V
continued) SEQ ID NO 08: 276 277 281 282 283 290 307
308 3028031028131128512 2865 3IBI 320432731334 3335 335 33¥

5 346 354 3 63 304 3%203742875 2376
S84 900 580 Bon Be0 403 40 408 410 has Ty 0,3
424 42%U263%32 354533 W82 283 44974506851 3452 386 4887

‘2188 4@7"8332&7938838%8 50 |?[>3853|03(1%9 275@827759§§14@§232&3
336 33%° 34833 ér@ 63 4123 4%3 %g?t gg%

376 38/336384433785 43&6 34915 395340315404 455 4@6641@58144407
418 42%62424464325 4% 433 442 443 449 450 451 452
456 458 460 461 464 8 SEQ I D NG 10:

SEQ ID NO:27:

273 274 278 279 280 287 304 305 306 307
308 309 312 316 317 324 331 332 333 336
343 349 351 352 355 360 361 368 369 370
371 372 379 380 381 382 391 392 399 400
402 406 410 413 414 419 420 421 422 428
429 438 439 445 446 447 448 450 452 454
455 458 462

SEQ ID NO:28:

275 276 280 281 282 289 306 307 308 309
310 311 314 318 319 326 333 334 335 338
345 351 353 354 357 362 363 370 371 372
373 374 381 382 383 384 393 394 401 402
404 408 412 415 416 421 422 423 424 430
431 440 441 447 448 449 450 452 454 456
457 460 464

363 364 BTE/EBZ®6/000004



467 468 472 473 474 481 498 499 500 501 20 502 503

504 507 511 512 519 526 527 528 529 531 538 544 546
WO4006858563555 556 563 564 565 566 567 574 575 BTEH/EB2006/000004

578 586 587 594 595 596 597 601 605 608 609 614 615

616 617 623 624 625 626 635 636 642 25 643 644 645

647 649 651 652 655 660 WO 2006/ 072563

PCT/ EP2006/ 000004 -33- (Table V continued) SEQ ID

hgrgﬂévggﬁhggg 293 294 295 302 319 320 321 322 323
324 327 331 33% 339 346 347 348 351 5 358 364 366 367

370 375 376 383 384 385 386 387 394 395 396 397 406
40FQ4DANADLS: 417 421 425 428 429 434 435 436 437 443
444 454 455 461 462 463 464 467 469 471 472 475 479
10 SEQ ID NGO 12: 288 289 293 294 295 302 319 320 321
322 323 324773272831 332 338 345034B0348 3881 3838 36@

366 367,370,375 31 384,.385,,-386,,387 .394 3
397 4og”4073lf1214 321152 i%l%41£7;’4222153f55 %27’3 4?3843%’%535%3%6
437 44346 443P2453M455 61 488 46934650467 3469 A7 47D
395 390 20 s A R 235 40 aa 7 Saa sae a0t
359 36%053674 68 ‘gél 3‘%& 374273842385 4486 4@27 438 3931
396 397339844107 408 4443 41619 4104225426 429 436 4357
436 43%5843844‘;14 A5 A55 456 462 463 464 465 468 470
6

472 25473 0 WD 2006/ 072563 PCT/ EP2006/ 000004
-34- (Table V continued)

SEQ ID NO:30:

282 283 287 288 289 296 313 314 315 316
317 318 321 325 326 333 340 341 342 345
352 358 360 361 364 369 370 377 378 379
380 381 388 389 39 391 400 401 408 409
411 415 419 422 423 428 429 430 431 437
438 447 448 454 455 456 457 459 461 463
464 467 471

SEQID NO:31:

283 284 288 289 290 297 314 315 316 317
318 319 322 326 327 334 341 342 343 346
353 359 361 362 365 370 371 378 379 380
381 382 389 390 391 392 401 402 409 410
412 416 420 423 424 429 430 431 432 438
439 448 449 455 456 457 458 460 462 464
465 468 472
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SEQ I D NO 14: 286 287 291 292 293 300 317 318 319 320
321 322 325 329 330 337 344 345 346 349 5 356 362 364

wGa@abe38637/3 374 381 382 383 384 385 392 393 394TAED2006/000004

404 405 412 413 415 419 423 426 427 432 433 434 435

441 442 452 453 459 460 461,462 465 467 469 470 473
477 10 SEQ I D NGO 15: 277 278 282 283 284 291 308 309
310 311 312 313 316 320 321 328 335 336 337 340 347

O 364 365 372 373 374 375 376 383 384
gggbgggx%®%u%§3 405 409 15 413 416 417 422 423 424 425
431 432 441 442 448 449 450 451 453 455 457 458 461

GEQO:-B:NO 16: 277 278 282 283 284 291 308 309 310
311° 20 312 313 316 320 321 328 335 336 337 340 347
353 355 356 359 364 365 372 373 374 375 376 383 384
304 39824023803 2405 2089 283 4266 41311223403 314 42&3

25 4650 2006/ 072563 BT/ £h2008] 000004 255 ;’i v
2 3@@9

cont i rddd) 3BEQ IBBONO3eY: 288 2399 28370843785

310 31k0312413135314 3897 334 3331 32903364387 238 _34do
5 348 354 356 35/ 360 365 366 373 374 375 376é§ 4;§ﬁ

385 395139611203 4404 486 4183 4£48 41429184

426 43843314442 414843 1449 450 A4E56452545444856 458 4BSB
462 466 10, SEQ LD NO 18: 519 520 524 525 532 550 551
552 5 A7~ 47

SEQ ID NO:33:

282 283 287 288 289 296 313 314 315 316
317 318 321 325 326 333 340 341 342 345
352 358 360 361 364 369 370 377 378 379
380 381 388 389 390 391 400 401 408 409
411 415 419 422 423 428 429 430 431 437
438 447 448 454 455 456 457 459 461 463
464 467 471

SEQ ID NO:34:

317 318 322 329 347 348 349 350 351 352
355 359 360 367 374 375 378 385 391 393
394 397 402 403 411 412 413 414 421 422
423 424 433 434 441 442 444 448 452 454
455 460 461 462 463 469 470 471 472 481
482 488 489 490 491 493 495 497 498 501
506
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555 556 559 563 564 571 578 579 580 583 590 596 597

598 601 605 606 613 614 615 616 617 624 625 626 635
wWO260684 356644 646 15 650 654 657 658 663 664 66BCEAEB2016/MB00004

673 674 682 683 689 690 691 692 694 696 698 699 702

707 SEQ I D NO 19: 511 512 51p, 517 524 542 543 544 545

546 20 547 548 551 555 556 3 570 571 572 575 582

588 589 590 593 597 598 605 606 607 608 609 616 617

68,047 578,635 636 638 642 646 649 650 655 656 657
R e 57 1 675 681 082 683 094 686 688 690

25 691 694 699 WD 2006/ 072563 PCT/ EP2006/ 000004 - 36-
(Fmbhe NOgent i nued) SEQ I D NO 20: 514 515 519 520 527
545 546 547 548 549 550 551 554 558 559 566 573 574
575 578 5 585 591 592 593 596 600 601 608 609 610 611
612 6191762031621 B30 629 63876334841 348453689 85D 65

658 659..660,.661 HG7 67%%-678-684 685 6
695 69 570035@701 04@$§9 %228E§Z?D §E$21?§§32§§§3 g%%
538 54345633%64 485 508 5611 56325641872 44%46 4727 5822

591 5923593, £96 4603 HR9 GLY 64k 6144618 4649 GBS 6474
628 629 630 637 638 639 648 649 656 657 639 és 663 X
44b5 495 76%

667 67%6714876 ¥17 &P3 67876840836 47837

703 7048270548807 4499 7D 4D2 7493 72Q95EQ4DD N@@2: 5887
288 29éx§94 301 316 317 318 319 320 20 321 324 328
329 33 43 344 345 348 355 361 363 364 367 372 373
380 381 382 383

SEQ ID NO:36:

315 316 320 327 345 346 347 348 349 350
353 357 358 365 372 373 376 383 339 391
392 395 400 401 409 410 411 412 419 420
421 422 431 432 439 440 442 446 450 452
453 458 459 460 461 467 468 469 470 479
480 486 487 488 489 491 493 495 496 499
504

SEQ ID NO:37:

317 318 322 329 347 348 349 350 351 352
355 359 360 367 374 375 378 385 391 393
394 397 402 403 411 412 413 414 421 422
423 424 433 434 441 442 444 448 452 454
455 460 461 462 463 469 470 471 472 481
482 488 489 490 491 493 495 497 498 501
506
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384 391 392 393 394 403 404 411 412 414 418 422 425
426 431 432 433 434 440 441 450 451 457 458 459 460

waake626466 467 25 470 474 WO 2006/ 072563 PCT/EP2006/000004

PCT/ EP2006/ 000004 -37- (Table V continued) SEQ ID

NO 23: 287 288 291 294 301 3%6.317 318 319 320 321
324 328 329 336 343 344 345 348 355 5 361 363 364 367
372 373 380 381 382 383 384 391 392 393 394 403 404
ALTabIAY céiddnued) 8 422 425 426 431 432 433 434 440 441
450 451 457 458 459 460 462 464 466 467 470 474 10
SEQ I D NO 24: 292 293 296 297 304 322 323 324 325 326
35FQ3BON@S8: 335 342 349 350 351 353 360 366 368 369
372 376 377 384 385 386 387 388 395 396 397 406 407
414 415 417 420 15 424 427 428 433 434 435 436 442 443
444 435 458185432860 WE1 487 46384654967 3569 3AY0 433

330 20,331, 334 396 343 344,353, 354 405 357 364 310
372 373%76°%3380 %é 3&% 38913901391 41392 4349 48b 46%2

410 4142341842419 m1 44341 4«2[8 43243214437 4488 489 4464

446 447-448 49 465,466 9 47
2e 47455077 SookPor ey RS, Eadlosb00as?
( Tabl e482 004'&81 nudd) SEQ | B0 263 2895281492854986 3817
294 31498312 313 314 315 316 319 323 324 331 338 339

340 343

SEQ ID NO:39:

368 369 373 380 398 399 400 401 402 403
406 410 411 418 425 426 429 436 442 444
445 448 453 454 462 463 464 465 472 473
474 475 484 485 492 493 495 499 503 505
506 511 512 513 514 520 521 522 523 532
533 539 540 541 542 544 546 548 549 552
557

SEQ ID NO:40:

364 365 369 376 394 395 396 397 398 399
402 406 407 415 422 423 426 433 439 441
442 445 450 451 459 460 461 462 469 470
471 472 481 482 489 490 492 496 500 502
503 508 509 510 511 517 518 519 520 529
530 536 537 538 539 541 543 545 546 549
554
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5 350 356 358 359 362 367 368 375 376 377 378 379 386
387 388 389 398 399 406 407 409 413 417 420 421 426

WO200642856329 435 436 437 446 447 453 454 455 BEG/ERAB6/000004

460 462 463 466 470 10 SEQ I D NO 27: 273 274 278 279
280 287 304 305 306 307 308,809 312 316 317 324 331
332 333 336 343 349 351 352 355 360 361 368 369 370
371 372 379 380 381 382 391 392 399 400 15 402 406 410
ALBbAIA Hkinddp 421 422 428 429 438 439 445 446 447
448 450 452 454 455 458 462 SEQ I D NO 28: 275 276 280
281 282 289 306 307 308 309 20 310 311 314 318 319
3960 IBNG24: 335 338 345 351 353 354 357 362 363 370
371 372 373 374 381 382 383 384 393 394 401 402 404
408 412 415 416 421 422 423 424 430 431 440 441 447
448 4414552 WB4 £56 3914537460 3464 WL 20083 0723863
PCT/ EP2406/ Q00 - ( l e conhb nu SEC |1 D
NO 29:%%(7)6 52%37 %kf 28 1253??55@?90 3?87 %8% 3%@31%% 311
312 3161831942320 897 4 33553363839 438 3488 35443544455

R e o P I L EAIN A PR A P R
432 44744 %48 44339 z@% 454%945§6155%3§7 4%8 géé 4%@5
10 SEG6D NI230:51382 7183 283 288728%1296 5313 312 35%5
316 3%%)318 321 325 326 333 340 341 342 345 352 358

360 361 364 369 370 377 378 379 380 381 388 389 390
391 400 401 408 409

SEQ ID NO:42:

341 342 346 353 371 372 373 374 375 376
379 383 384 391 398 399 402 409 415 417
418 421 426 427 435 436 437 438 445 446
447 448 457 458 465 466 468 472 476 478
479 484 485 486 487 493 494 495 496 505
506 512 513 514 515 517 519 521 522 525
530

SEQ ID NO:43:

341 342 346 353 371 372 373 374 375 376
379 383 384 391 398 399 402 409 415 417
418 421 426 427 435 436 437 438 445 446
447 448 457 458 465 466 468 472 476 478
479 484 485 486 487 493 494 495 496 505
506 512 513 514 515 517 519 521 522 525
530
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15 411 415 419 422 423 428 429 430 431 437 438 447
448 454 455 456 457 459 461 463 464 467 471 SEQ I D

wOlnBH7238833 284 288 289 290 297 314 315 316 31PCTED2®8800004

319 322 326 327 334 341 342 343 346 353 359 361 362
365 370 371 378 379 380 381,382 389 390 391 392 401
402 409 410 412 416 420 4237424 429 430 431 432 438
439 448 449 455 456 457 458 460 462 464 25 465 468

ARG 20064 RAR563 PCT/ EP2006/ 000004 -40- (Table V

continued) SEQ I D NO 32: 282 283 287 288 289 296 313
314 315 316 317 318 321 325 326 333 340 341 342 345
5SB52D3%6:4360 361 364 369 370 377 378 379 380 381 388
389 390 391 400 401 408 409 411 415 419 422 423 428
429 430 431 437 438 447 448 454 455 456 457 459 461
463 4B3B 467344713380 SHQ | B6NO 364 28852836287 3888 269

206 313.314:315 346 37 321,325 ox 326.0333 2340
Sa5 34t 35V hos o0 Te1 8] 3684570555985 4380 14
381 38481%3894H00 491 408 4034082400 488 418141943241943»2
1 Shatsat ol e " spiing: 45 s S5
347 34%7134947?50 L Z§835548é59 4%%0 %3 31@337%%
378 385913914R03 5894 R\7 407 40884150412 413 413 4315
422 4§§542§1 33,434 441 442 444 448 452 454 455 460
46 69

461 463 0 471 472 481 482 488 489 490 491
493 495 497 498 501
SEQ ID NO:45:

334 335 339 346 364 365 366 367 368 369
370 373 377 378 388 395 396 397 400 407
413 415 416 419 424 425 431 432 433 434
441 442 443 444 453 454 461 462 464 468
472 474 475 480 481 482 483 489 490 491
492 500 501 507 508 509 510 512 514 516
517 520 525

SEQ ID NO:46:

278 279 283 284 285 292 309 310 311 312
313 314 317 321 322 329 336 337 338 341
348 354 356 357 360 365 366 373 374 375
376 377 384 385 386 387 396 397 404 405
407 411 415 418 419 424 425 426 427 433
434 443 444 450 451 452 453 455 457 459
460 463 467
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25 506 WO 2006/ 072563 PCT/ EP2006/ 000004 -41- (Table V
continued) SEQ I D NO 35: 317 318 322 329 347 348 349

wGa3M635156352 355 359 360 367 374 375 378 385 BOT/EBABG6/000004

5 394 397 402 403 411 412 413 414 421 422 423 424 433
434 441 442 444 448 452 A54_,455 460 461 462 463 469
470 471 472 481 482 488 480 490 491 493 495 497 498
501 506 10 SEQ I D NO 36: 315 316 320 327 345 346 347
3g§¢§4@cé§gnma§3 357 358 365 372 373 376 383 389 391
392 395 400 401 409 410 411 412 419 420 421 422 431
432 439 440 442 446 450 452 15 453 458 459 460 461 467
48BQADN@Z0: 479 480 486 487 488 489 491 493 495 496
499 504 SEQ ID NO 37: 317 318 322 329 347 348 349 350
351 352 20 355 359 360 367 374 375 378 385 391 393
394 3978740228003 2001 403 419441480821 3182 3493 420 4331

434 443, AA2: A4 £AS 4 45524601461 2462 4
470 41 ] I R T ao a0t 03 s 493 408
501 2%150638%0 286/ (FY56P7RCT/EP2038P006F04 37742- 378

o e 50 00 e Sl g
391 393° 5 %@ﬁ 3@% 4d§ﬁ4o§3§114212 ffg 4f§z42f332233@3
424 AWML M2 MUY ANBIASA5454 45855 4460 464 430

463 4694704471 fer2 4814

SEQ ID NO:48:

287 288 292 293 294 300 318 319 320 321
322 324 328 329 336 343 344 345 348 355
361 363 364 367 372 373 375 376 377 378
379 386 387 388 389 398 399 406 407 409
413 417 420 421 426 427 428 429 435 436
437 446 447 453 454 455 456 458 460 462
463 466 471

SEQ ID NO:49:

292 293 297 298 299 306 323 324 325 326
327 328 329 332 336 337 344 351 352 353
356 363 369 371 372 374 379 380 387 388
3839 390 391 398 399 400 401 410 411 418
419 421 425 429 432 433 438 439 440 441
447 448 457 458 464 465 466 467 469 471
473 474 477 481
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482 488 489 490 491 493 495 497 498 501 506 10 SEQ ID
NO 39: 368 369 373 380 398 399 400 401 402 403 406

WO2006A1356418 425 426 429 436 442 444 445 448 BEB/ERZ06/000004

462 463 464 465 472 473 474 475 484 485 492 493 495
499 503 505 15 506 511 512 5}38.514 520 521 522 523 532
533 539 540 541 542 544 546 548 549 552 557 SEQID
NO 40: 364 365 369 376 394 395 396 397 398 399 20 402
40ROV cdlimidd? 423 426 433 439 441 442 445 450 451
459 460 461 462 469 470 471 472 481 482 489 490 492
496 500 502 503 508 509 510 511 517 518 519 520 529
SSEQIBANG3U: 538 539 541 543 545 546 549 25 554 WO
2006/ 072563 PCT/ EP2006/ 000004 -43- (Table V
continued) SEQ ID NO 41: 341 342 346 353 371 372 373
374 37@437629537929\983 ¥B4 391 39083992402 3409 41B 4378

5 418 4dl Ay 425143553436 837 438 4‘5@644@55‘473%8 é§57
458 465 466 468 472 476 478 479 484 485 456

494 49%%96°%505 3406 FP2 514 51316515’98517 3849 éﬁ%l 5é%0
525 530 103BEQ 3B NQoh2: /41 32 346335213714372 373

416 4oV4260%07 s 54 43rusd aas e Hh; 413 488
458 46549466454368 42 4D ATBG6L5 479 488 4869 48@THET 4493

494 4 0.349647%05 47206 ;b2 513 514 515 517 519 521 522
525 5

SEQID NO:51:

293 294 298 299 300 307 324 325 326 327
328 329 330 333 337 338 345 352 353 354
357 364 370 372 373 375 380 381 388 389
390 391 392 399 400 401 402 411 412 419
420 422 426 430 433 434 439 440 441 442
448 449 458 459 465 466 467 468 470 472
474 475 478 482

SEQ ID NO:52:

294 295 299 300 301 308 325 326 327 328
329 330 331 334 338 339 346 353 354 355
358 365 371 373 374 376 381 382 389 390
391 392 393 400 401 402 403 412 413 420
421 423 427 431 434 435 440 441 442 443
449 450 459 460 466 467 468 469 471 473
475 476 479 483
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SEQ I D NO 43: 341 342 346 353 371 372 373 374 375 376

20 379 383 384 391 398 399 402 409 415 417 418 421
WO260642756435 436 437 438 445 446 447 448 457 BEB/ERSH6/000004

466 468 472 476 478 479 484 485 486 487 493 494 495

496 505 506 512 513 514 515,517 519 521 522 525 25

530 WO 2006/ 072563 PCT/ EP2006/ 000004 -44- (Table V

continued) SEQ ID NO 44: 333 334 338 345 363 364 365

gﬁgblg@ﬂccﬁﬁi‘%ue®69 372 376 377 387 394 395 396 399 406
12 414 415 418 423 424 430 431 432 433 440 441 442

443 452 453 460 461 463 467 471 473 474 479 480 481

88y 490 491 499 500 506 507 508 509 511 513
515 516 519 524 10 SEQ I D NO 45: 334 335 339 346 364
365 366 367 368 369 370 373 377 378 388 395 396 397
400 4778 413941383163909 408 4260 43211324433 484 41

442 443 444, A53 454 462~ 464,468 472 AT 4=AT5,480
401 46354092050 F00 AT ‘I RIS PR kg TP
512 5Mp5516t5851 746820 4645 SEY | B/NO 46 2%6 27682834884

% Seannaioat: s, motsison wt oo
375 A6 37213842385 5386 égg 3%%03993 045%05 ?,%7 %121
415 418134154024 HB5 436 43B24335443556435884 A5D 450

452 453,455 457 459 25 460 463 467 WO 2006/ 072563
PCT/ EP2006/ 000004 - 45-

SEQ ID NO:54:

351 352 356 363 381 382 383 384 385 386
389 393 394 401 408 409 412 419 425 427
428 431 436 437 445 446 447 448 455 456
457 458 467 468 475 476 478 482 486 438
489 494 495 496 497 503 504 505 506 515
516 522 523 524 525 527 529 531 532 535
540

SEQ ID NO:55:

351 352 356 363 381 382 383 384 385 386
389 393 394 401 408 409 412 419 425 427
428 431 436 437 445 446 447 448 455 456
457 458 467 468 475 476 478 482 486 488
489 494 495 496 497 503 504 505 506 515
516 522 523 524 525 527 529 531 532 535
540
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(Tabl e V continued) SEQ ID NG 47: 287 288 292 293 294
300 318 319 320 321 322 324 328 329 336 343 344 345

WwWG48068525635 361 363 364 367 372 373 375 376 37PCHEB2®6/000004

386 387 388 389 398 399 406 407 409 413 417 420 421
426 427 428 429 435 436 4374437 446 447 453 454 455
456 458 460 462 463 466 471 10 SEQ I D NO 48: 287 288
292 293 294 300 318 319 320 321 322 324 328 329 336
34BabB4V 345348 355 361 363 364 367 372 373 375 376
377 378 379 386 387 388 389 398 399 406 407 409 15
413 417 420 421 426 427 428 429 435 436 437 446 447
ABBQADANQASE: 456 458 460 462 463 466 471 SEQ | D NO 49:
292 293 297 298 299 306 323 324 325 326 20 327 328
329 332 336 337 344 351 352 353 356 363 369 371 372
374 37913803H87 B3 FF9o 3G9 3PH630$H4399 3480 482 4360

108 457 455 464 408 458 46T a6e 471 o5 A0 474 a71E
481 %boe?%%zs%% C&gEP25ﬁ6/66@00A11 4é12(TéBPe @Pi

conti ndied) &2Q | 23NO H2: 294 295429%3800 4391 3Q8 3355
326 32 28,-,329,:330 13 338,339 346 4 3

5 358 S5 3¥2 37553745076 Bh1 B3 288 300%%01 1982 43h
400 404724024703 48112 4482 4238 4289423190427 4881 433 4395

440 44)9AA42,0843 5449 4R0 459 460 466 467 468 469 471
473 475 476 479 483 10 SEQ I D NG 51:

SEQ ID NO:57:

327 334 353 354 355 356 357 360 364 365
372379 380 381 384 391 397 399 400 403
408 409 413 414 415 416 417 424 425 426
427 436 437 444 445 447 451 455 457 458
463 464 465 466 472 473 474 483 484 490
491 492 493 495 497 499 500 503 508

SEQ ID NO:58:

291 292 296 297 298 305 323 324 325 326
327 330 334 335 341 345 346 347 350 357
363 365 366 369 374 375 383 384 385 386
387 390 391 392 393 400 407 408 410 414
418 421 422 427 428 429 430 432 439 440
446 447 448 449 453 456 458 459 462 467
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293 294 298 299 300 307 324 325 326 327 328 329 330

333 337 338 345 352 353 354 357 364 370 372 373 375
wG&M638156388 389 390 391 392 399 400 401 402 2CT/ER1D6/000004

419 15 420 422 426 430 433 434 439 440 441 442 448

449 458 459 465 466 467 468 #£4/0 472 474 475 478 482

SEQ I D NO: 52: 294 295 299 300 301 308 325 326 327 328

20 329 330 331 334 338 339 346 353 354 355 358 365

3 6 381 382 389 390 391 392 393 400 401
Aé%bgéga%%éu%%% 420 421 423 427 431 434 435 440 441

442 443 449 450 459 460 466 467 468 469 471 473 25
A9 TN EHES 483 WO 2006/ 072563 PCT/ EP2006/ 000004 - 47-
(Tabl e V continued) SEQ ID NO 53: 378 379 383 390 408
409 410 411 412 413 416 420 421 428 435 436 439 446
452 4590 5 835 498 4@9646494723043 372 4333 482241833284

524 53053023 B33 243 934 54475504851 248, 287 B
558 5532562%456ﬂ650 68 | B7RO 544 3@&23528%563§%3 3%

382 383363849385 3336 3389 393 3%140110§084é@9 412 416
425 42[ 428 431 436 437 445 446 447 448 455 456 iib
458 4649682475 ¥ 478 4839484398843k 4§é 494 495%%Y6

497 508150444505 486 SUS SE6 52345235524 4525 82T 5268
531 53 8535 540 SEQ I D NGO 55: 351 352 356 363 381 382
383 3847385 386 20 389 393 394 401 408 409 412 419
425 427

SEQ ID NO:60:

268 269 273 274 275 282 300 301 302 303
304 307 311 312 318 322 323 324 327 334
340 342 343 346 351 352 360 361 362 363
364 371 372 373 374 381 388 389 391 395
399 402 403 408 409 410 411 413 420 421
427 428 429 430 434 437 439 440 443 448

SEQID NO:61:

291 292 296 297 298 305 323 324 325 326
327 330 334 335 341 345 346 347 350 357
362 364 365 368 373 374 380 381 382 383
384 387 388 389 390 397 404 405 407 411
415 418 419 424 425 426 427 429 436 437
443 444 445 446 450 453 455 456 459 464

(Table V end)

Positions with a high diversity number, i.e. equal or higher than 8, or even 10, have
also been determined. The analysis revealed that these are mainly located in loop
regions. These expose a high variability, i.e. flexibility, and as a result spatially bring
together several surface exposed amino acids from the blade connecting loops. The

results also suggest not using the interior surface of the tunnel for randomization



10

15

20

25

30

428 431 436 437 445 446 447 448 455 456 457 458 467
468 475 476 478 482 486 488 489 494 495 496 497 503

woQdocB02563506 515 516 522 523 524 525 527 529 BGI/EBR3D6/000004

535 25 540 WD 2006/ 072563 PCT/ EP2006/ 000004 - 48-
(Tabl e V continued) SEQ ID Ngx 56: 315 316 320 327 345
346 347 348 349 350 351 354 358 359 369 376 377 378
381 388 5 394 396 397 400 404 405 411 412 413 414 415

«%%eﬁgl%néz 4hé %ﬁlef' %ﬂre@ ?b%ta‘}&l%etﬂ%? eé&ﬁbla&é" %eﬂef’ﬁscf"%lé@ ®ecause
462 463 464 4 481

Atey rgpmde a biglh cagg%lfnsw i@ltgéejemq\tbeswe @?ﬁﬁﬁé@f the
3%&)’(@154"[355 sohfenBexXpoied a'iﬁﬁo3ﬁ5ds, A3 ™ 380 3838« to the

AR NN T TR

AH3mY Eandidend 6610473 aday a4B88 th8Hhcd90f intkddst A9 MOBgenesis

4%%@%%1 499 500 503 508 SEQ ID NGO 58: 291 292 296 297
"323 324 325 326 327 330 334 335 341 345 346

347 350 357 20 363 365 366 369 374 375 383 384 385

190078 A 0D ORI SR Ao e
4Besitions inggd %?llﬁ?t% whiS /he 0'56@3 eﬁ@h}’éﬁ?@%@ﬁé\éb@ﬁa‘c at the

- d9ne (ihabF@& tWe hémbpmedike SERal)aiNeXenilifi2d Bef29d h2Bbp2dh-like
7 304 22.323 324 326 32 34

Sdmiing o SR BrouglBs Bl beed Sl RS L3 4G iins dhe

pos1t10ns of alterable, i.e. varlable, amino acids have been identified. These
positions are listed in table V (the numbering is according to the full length

polypeptide/protein).

In table V the variable amino acid positions in the sixty hemopexin-like domains
(SEQ ID NO:02 to SEQ ID NO:61) are listed. The amino acid positions are
numbered according to the full length sequence of the protein containing the
hemopexin-like domain. For example, for the hemopexin-like domain according to
SEQ ID NO:02 these are the amino acid positions listed after the subheading SEQ
ID NO:02 of table V and are accordingly 470, 471, 475, 476, 477, 484, 501, 502, 503,
504, 505, 506, 507, 510, 514, 515, 522, 529, 530, 531, 534, 541, 547, 549, 550, 553,
558, 559, 566, 567, 568, 569, 570, 577, 578, 579, 580, 589, 590, 597, 598, 600, 604,
608, 611, 612, 617, 618, 619, 620, 626, 627, 628, 629, 638, 639, 645, 646, 647, 648,
650, 652, 654, 655, 658, 663. The alterable amino acid positions for SEQ ID NO:03
to SEQ ID NO:61 are accordingly listed in table V after the respective subheading.

With the alterable amino acid positions available for SEQ ID NO:01 to SEQ ID

NO:61 each of these sequences can be taken as starting point for further operations.

The cell-free production and analysis of rationally engineered protein variants can
be automated, but the library size of rationally designed protein-constructs to be
processed remains always limited by the technical throughput of each system.
Therefore the analysis of the binding-properties of a vast multitude of gene-

products demands for further efforts.
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386 391 392 393 394 401 408 409 411 415 419 422 423
428 429 430 431 433 440 441 447 448 449 450 454 457

wa3806A6856463 468 10 SEQ I D NO 60: 268 269 273PTAP2006/000004

282 300 301 302 303 304 307 311 312 318 322 323 324
327 334 340 342 343 346 351352 360 361 362 363 364
371 372 373 374 381 388 389 1 395 15 399 402 403 408
409 410 411 413 420 421 427 428 429 430 434 437 439

440 dﬁ}%:lsa%% scr%gigng Bt &?oﬁl%%ptaﬁlib@ n%ﬁggl%ggch% 38R addithble,
324 325 °326 327 330 33 .313 .3411 45 346 347 350 357
25 8B2PhEE- Jes3Es- Pr PagirHakdirlap (Swith, 438, Sgunep72B8E85)
2%521%87;&921‘164,0]4; aﬁ%@lé&?htﬂﬂ, h, P-’N.%S 94 glgbl 249527449442581425 S., and
446 450 453 455 456 459
4éhlen(2bflagﬁgf€8én]®d%%%égg"ﬁ??)(jns with a high diversity
nunber, i.e. equal or higher than 8, or even 10, have
0 . p i .
VB fﬂ%@éﬁ"é@??%’%ﬁ%ﬁ@? DA B BRI S IPhechRE (e
h¢-gHamesi Tatsnd; Rlgckthum A.f PRASII(LPY7) 49A7-4842;dMpielaglds, L.C., et
SPatPNA S 91 b(ﬁgmg 9({299%%?@18&,3%,9&@& t"[fé{i&sf 308 IS ectids Res. 25
amno aclds_1rom e age connectin ops. e
r &1_98%[ Al331d 34k E@b%tg‘ﬁr tSERNIGHSS AT aﬁ??eaﬂp t8¥5-or surface of
the tunnel for random zation WD 2006/ 072563
PCT/ EP2006/ 000004, - 50 experiments,  The inper three -
B 5aEd PSR erhtaGOREV O By 10 chlhed; i Rechoical
t trpybiligsefrbhigh shriohghpus onetemverodoeticarplatéenm. Hast euitheeell-free
t té’iﬁrs'nﬁ{eéikg' %Eﬂﬁ’ql@gg, iR somE Oligp1ay sl RUS excellent method to be
sol vent -‘exposed am no aci ds, which do not contribute
t Buplprentig drigphiaah chuopslpu wagtem prpdastiqmendsingdisisprocess. The
V\ﬁigrp Ef rrﬂ)b@@lnlé cHigplgisf thei @eralfiodlNoftiey:d; ido%ﬁqﬁe)débmilﬁeﬁzhich the
an enceg a | ow nservati on e 1 e CusS,,01.
RePae: o O e LR B R At RREHRLY Mk the
i tibosonpowdiskkheoded phlotatiype, ahdragtring byahé edyiressed paypeptides.
alterable, amno acid positions in and for al
proteins, which have been enployed in the alignment, i
afor fibis Burhese melingaor DNHeterpkipexibichl iereodsonti genedibrary is
exenRtibld efdhefRhesd heiRRe DA stisn 16f SRnBneSe@iensd Xt pacer
pr ot ei ns Eg%f een_enpl oyed ang t hus Lo fll Si Xty.
HERRFRG 1t HBSL0ars e Am B Rbrapes the lack pkp fiagtional stop
asddud. dhisdpadea\dentaee fucilidend the idisplayTldfebe nascent translated and co-
translationally folded polypeptide, which remains tethered to the ribosome. These
complexes are subjected to a panning procedure, in which the ribosome-displayed
polypeptide is allowed to bind to a predetermined ligand molecule. The mRNA
from tightly bound complexes is isolated, reversibly transcribed and amplified by
PCR. Sub cloning of the PCR products into a vector system and consecutive DNA
sequencing reveals information about the genotype related to the phenotype of the
bound polypeptide. In repeated cycles of mutagenesis and ribosome display specific
protein-binders from libraries in the range of up to 1014 members can be identified
(Mattheakis, L.C., et al., PNAS 91 (1994) 9022-9026; Hanes, J., and Pluckthun, A.,
PNAS 94 (1997) 4937-4942; Lamla, T., and Erdmann, V.A., J. Mol. Biol. 329 (2003)

381-388).

In general, ribosome display requires the stalling of the ribosome while reaching the
3’-end of the mRNA without the dissociation of the ribosomal subunits. After the
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positions are listed in table V (the nunbering is
according to the full length polypeptide/protein). In

woahle®73668 he vari abl e ami no aci d positions in POEER2006400004

henmopexi n-1i ke domains 15 (SEQ ID NGO 02 to SEQ ID
NO 61) are listed. The aning5?gid positions are
nunbered according to the full |ength sequence of the
protein containing the henopexin-Iike domain. For

gmamnee his%ncb&gggagegg %;uh eg1d|aéfktﬁg %ggf@)&rthgg%t%dgiﬁgg‘lcr&%fengNA
id 1 LI |

F@ %t%rysﬂtﬂq&‘aantq%gs SPOFCUPES R pRoloRy gy S Yok EPsaltpn the

aaedatlbm obfy thel Qibodohbe rédlme ﬂi@&lan{kH irdi@ded IHLtmBNA, (transfer

S TsseRge Ky %snfog&fﬁq\éﬁ@%%ﬁa%@ﬁééggg Hpgs cs., and

56&yer5RT., 968,Cel692 (3UHB) WF-PL15KREler 5RE,., 880, S&8ke ZI0(1996)

%5@ 92%2W1gggegatggf8b a gggﬁméééﬂplgg é&ecé%éﬁ%@%éc%iﬂﬁn (15 ers the
65@0116521’ fuggaonab narg sgmpberss anchthe AGRprasiust ﬂﬁﬁdﬂbﬂa@ﬁaant y
PO&iuckP13arles)]., 2EDPIIIMEN0A., PNAS3HQ1b87)NOs B Lo sm)e.

accordi ngly Ii'sted in table V after the respective
subheading. 25 Wth the alterable am no acid positions
ataisl ahRNAf 0rduSEDribbsdyht Gdsctio nTichhhibn &M@ bd bypadled)fwhen the
t seque t St N r

f Elr?) ome %ag?% 81%%1%% ﬁalﬁeq%qu &orcec"f1 ) 0% l{%l%gﬁ tthg 3 -end of the
amskly4ives @ﬂcqtmwrmh by the dbngomeebue t<pih@t1@dtrced auandmm@ wagst the

b@lb@kﬂrﬁm Gk DN tRey kD RRY & acé@bf eRalk ibY)some display
Ca%%ned pr ot ei n-constructs to rocessed. re
a

dich hag thegsegrendseas; i SEﬂr QHYGE- Y)\@thea%h spacer the
syshéftion3Ganl behedease aftblet}ﬁn@ﬂypﬁjl@e@ﬁdé Retranslated and before the
blndlgg R 1%ﬁﬂtles Vﬁ§t nmul ti tude of gene-
e R SRR 5 SERS o forta. v 2006/ 072563
PCT/EP2006/000004 -51 For display and screenlng of a

pqlh}/soﬁagtﬂeﬁl? akﬂlp\;ear%foso c}vir@ t‘?ar{)sﬁ‘ﬁ%ﬂ' §o&%’h§ (R4 Léaﬁ@ % C., et

or acter
b, DS U993 07 86y Hapssohyerml Plockiss, Ay PNARGA (1997)
P|49Wﬂmf) fro?n theabm ce(r%@c%]ehcé@ﬁt?le 4%30m§ﬂi3§1a c&lstruct Asa

i e %&199@%9%3@“3&9&2 3 R Fhe ribosome

r iahd slonreardlasiphaiy sltzﬂkeﬂlpblwept(céeegemrajed Hanes, J., and
Pl uckt hun, A., PNAS 94 (1997) 4937-4942; Mat t heaki s,
L.C., et al., PNAS 91 (1994) 9022-9026; He, M, and
T&as giegenmagion oflibrarias nymerats tedmiques 9g7hnomIGR- Hp@agn skilled

bu t1Rthe Anteﬁ&lﬂﬁhﬁé@ﬁro@ée%n@ i$QudRPd hash €. Directed
evol utionary techniques are well suited to conpl enent

the technical 10 capability of a high throughput
pL@icat Bxpre@ibic Eleaienpd aIB‘E) rabaBased DNAtlﬂﬁa@edvéref;rre@uced in a

t thesjis t h i bos di
eI RRRolr (P8 PR e CRA RS SRy Tefton PCR
t HOBLHGR)t with cherandpmizbd D NArfrzgmaendn al libsary qfld¥&ssodules was
;I-EB;?% g?dcmcgcf I op&’éqg%bga Vﬁ pdfﬁé’le%tsPéﬂa ?r&f&@ 2@& #Vafh prerequisite

conpl exes,
c ﬁ@ﬂmﬂ\égmz@wﬁsﬁ Hrtr%err@g@@wé@u q polysnerase with a 3'-5’

pRyscRblyYicl dctikied ¥dtdss bRudfticR@SONR fferhéits @QeRERIP A, and

p&?&ge%?e%@g% W35 152eld1(§’2'5)the expr essed

Exemplarily, the genes encoding the proteins PEX2 (c-terminal hemopexin-like

domain of human matrix metalloproteinase 2), TIMP2 (tissue inhibitor of human
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For this purpose, a linear DNA-tenpl ate, which encodes
a gene-library is transcribed and translated in

wobtem7230®WnNSst r eam of the gene- sequence a spaceCT/EP2006/000004

sequence is fused, where the predonm nant feature is
the lack of a translational_siop codon. This spacer
domain facilitates the display of the nascent
translated and co 20 translationally fol ded

pﬁ@f&e&te’caﬂg rofih &0 2')69@5@ It(?ﬁlhﬁhelﬁs’&)ﬁe tdegcyldsO 08 (BIEL\ (E coli

ese exeS are SU@% Q’ t% a panni ng roce { 1d t
lotuR; hgloarirume  liggssnnct i LEeep Balfeﬁfébtﬂr firgwere fused to
adifervae célﬁbﬂaﬁdnst &f BNp-eddties. f'ﬂTH&a&d)nhd:rgmﬁnl’ﬁfl the BDR—products

FEb RaPnipeq PR EPPBRR P e BRRIC 45 e g e LUMI
clnoagen §ysedfm (Reche@Rphied Suien s, Mann}mmth:mnarryy Stheravarage PCR-

a@%ﬁﬁ&“ﬁbﬂﬁ f[%NAo%{’alﬁ&ﬂ L e%ﬂ E%)r'éﬁ}/o%a% rﬂeﬂfs%;[@%ﬂo%@ 60 ng/pl +

enot E{ enot%pe
b&ngl §0 p e of HER-mivthis diathe fo essidP fachigertass BWO) i

apgk pdsBBRAFBestr SR LAY 8P RE2000Gp iR&HeH.N- bi nders from
libraries in the range of up to 10f4 nenbers can be
identified (Mattheakis, L.C, et al., PNAS 91 (1994)

90¥ 2n 92 fipldHanasall llbl)arﬁﬁd Whidie k8 hrino Acid p&UNAGIsO4f the PEX2

( 11%97%)’[1 9%&%%% BB%?) wg%sogeggrf&gsg@ ﬂlﬂ%o% éIeSe p]OSmons and
r adsosingy thesfpllewingamine esids Weresthabdni fn@ndhe ligidor SHREAMEO:10
W&‘ Hsfed iR QL 095§8h(;?1n)?’ 528 r@lu(}’fssb *aﬁrgﬂ% Wehhout (ARE 578 (Lys),

di ssocl ati on e_Ti bosonal

Afte
20060\ paeo ST ER ABE dibH 66 genee‘sﬁﬂ L}s erfgfgrbCR synthesis
encaddbtingdeRl h@plk 2. /£ Riloimé igplaydiinplie wdshosaitdede.g. by the

{ransleny i glpﬂv‘s PORRS B Iﬁaiﬁsgﬁﬁta gl from e ggperated

ahbnav;aancbennbxﬁsotrfeehspliycs@@m ($ER DA hani sm induced
by tmMRNA (transfer nessenger RNA; Abo T., et aI
EMBO J. 19 (2000) 3762-3769; Hayes, C. ?a
RATpreregyisite Gy ¢ suitgbl¢ pogssin @@@QIQ 19 : its Képa}té]#t}’ tR s@b y &ld in its
ahctwe%hﬁgﬁﬁtlglz 1e\(eilllgﬂﬁ1%er cgﬁﬁglﬁﬂﬁkhel\é{] it hak @@Qﬁﬁly ttBe Burden of

me dis sel ecl] o | necna

SRR LN, e et
P(Zﬂsw adurtvny peiteinitinding niatineaninl yn exedpleethe( FEXZ2 dibrary was
J n’ﬁR&di £ r%cégén%nche AisSue %%1’(&4 of Aﬁ%&ﬁ)) r%?e%gésé%l(%‘)IMPE? brotein

nduce escue nec am%m can be

bygfagls élche wondamized pd@pqntildeséml thedEXatlibaarynuensi #idk gble to
h?&ogﬁ%] e £:8Ereh 'I?I‘{/@blblﬁ’ﬁﬁg rp%rth@lem3a Ti%BQ)nQé dIsBﬁy approach.

Was encountere e ri
i W&@cléélctl‘ieéﬁéﬂa‘ﬁ“ﬁde“éW%@%nCtuﬁé of ﬁbé@éﬁ%ﬁf Hag maé“tfﬂ‘@ed despite

S that theae sl 6ds mUgpldingphtay. spacer of the ribosone

di splay construct has the sequence as denoted in SEQ

ID NO62. Wth this spacer the translation can be
affnqsdepde afntlesptivhie the bindoigy pepeitite of s tpecific |binded basadl on a

E)E@{Jﬁ%:ﬁéescaf}éd rth téoél%g@tb effimed %a&%%@cﬁl@ {vBichSt m3t fmherently

been_ac y renovi‘ng trans1 ation stop
c baend by Heetscafbadei ascycle comprising fapr maingiepsdips fobopgssed through
9029 A%Res. MRABRSsteph. are M- alkriiGdst b 'élt 1eAst, offNARiR ac1d p051t10n
(1997), 4937-4 2% fromthe Q r seq uencta 9 {1
r RHOEGRE taltg Fa idjepasation RE the display construct, (iii) display and
selection of a specific binding variant and (iv) isolation and sequencing of the
selected variant. Generally between two and five cycles are necessary to establish

new specific binding characteristics in a scaffold.
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consequence a hi gh nol ecul ar wei ght conpl ex consi sting
of MRNA, the ribosone 20 and the translationally

wetealsloezsepol ypepti de is generated. For the geneCatEP26/000004

of |ibraries numerous techniques are known to a person
skilled in the art. An exepghified proceeding is
outlined below Linear Expression Elenents (LEE) as
basis of a DNA-library were produced in a nodul ar

NERe epreddierrhiabd diayges UpdRichlet € n@Y ElithaRPi 0g ae%p&IiTEd @houp of

oRAE 'Pﬁﬁ%ﬂ% Prgdﬁ(t?rwa?ch P esKAe P BB e © one of the groups

poEhgigelhgrpdieitsh bardmoritwgeirtaiprotsitsf growenfactors, erythropoietin,
P y A

pﬁi?.o?ﬁ%g&{é{m Ge&ﬁ: 1ﬁte}‘1’§§? {Pr(c? h‘%&%rﬁh& %Mﬂ éést% tﬁ? ggoups of
wimmugoglo 15hns> mﬁmll@ubgt@ﬁs(:acamtpm and cefisp wmgtems
qunt end DNA fragnents (Garrity, P. A, and Wld,

PNAS 89 (199 21-10Q . nplarily, th
gghég SHOBlS %@e %&8@?@@ @&Weﬁ‘ = @eﬁ]aﬁagredetermmed target
hetadeell forl thk gendlatiaa of Dépebifictbinderf dséd on the PEX2 scaffold. The

[ 2 2 f h
B OB st S S S R, e B
mef albospmetdsphas avith) theHRBE2 Illl(rhnmarwmblstbﬁﬁ-pded{mqtl ag®ml was
| YetaiBed. A’Iﬁ'xg GRbWs tﬁbptth@ qu\gal ld (1:]19(@3 e%oél ?l?e %ectlon of

( reen fl uorescent pr ot ei n fuse

camﬁlﬁyppldﬁéptbks DRW%&W@@ mgr?e Pefes#%eéwrreélt taégﬁtomOien@le not

PaRepinlf botifd bivase [16tal/pblppéhtiag. a conparative
densitonetric quantification using the LUM 5 | nmger
System (Roche Applied Sciences, Mannheim Gernany).

Th'be dolbrvdge eRGRplep rrefdrentesyarel daqoénck Histiofpt @rienedvided é@knid the

EﬁH{i&%@ i) %{f%ﬂe?eﬂsmeﬁﬁﬁwtgg Qru@% (Lpe %ﬁ%ﬂ% []175( {19 fcﬁ—ﬁ{ in the

(m@)ndﬁd clyigns- ﬁbslsumcbrqt@odgeth@tr mcehﬁcaagnwanobeon@dmpn the

| Brdcemerelset F&t@ﬂl’tﬁ&ﬁ%?%tﬁg% thels }iﬁft%'ﬂ/he' ifvétionh 8
amno acid positions of the PEX2 0 polypeptide were
random zed was generated. For this purpose these
p8sarhplens and accordingly the foll ow ng am no acids
were chosen fromthe list for SEQID NO 10 as |isted
in table V: 528 (G n), 529 (Qu), 550 (Arg), 576
( Exanpled77 (Asn), 578 (Lys), 594 (Val) and 596 (Lys
) | ate free PCR
O e R O e ORI a1 bosorrs
di splay tenpl ate was assenbled e.g. by the 15 nodul es

TY regh Bq&&dsioﬂlﬁé}ﬁéﬁtﬁ WwEQ th&A &y stemlﬂecﬂ)ﬁﬂ/ X PR bl AR Pidtocol,

( B o Bt R it e doip 0 el L RO B & fptron-
Swaﬁ_f fopkrl resling dranapaes laniplifted st adyjugndeadpaciifin tetrainal bridging
agfi}r{\é?s, S@p&?r Qﬁ&h% J%Mg@fi}{é“i’l%ho‘f%%gkgu@&?l %@hfor gahlhn% DNA
a89qHeNceTY WO etbﬁf the ﬁés&d%ﬁRq guxtyye cantajpingragpraxemptelyr ¥ yg of the

2Qo4ested rf’é ﬂf%@m &E%@d@ém&r@%aa%ﬁré@{nm LRe@hd PWO-PCR
exanpl e rar

pai/ to recowglze

© RS 6 TS o BP et dh 50 tecice] Rase ObPIETRBS§ed DNA-

pfragmemts (ptgastdr- dite terRneosi-aRdulRd laypapipedes feqaendehecific,

PFe>r<r%1nal pr1n§e¥s g eMs alcimI T}gpqlca?ly,t fhis second PCR-step was comprised 30
cycles. The physical parameters of the PCR profiles were adjusted according to the

requirements of the DNA-fragments to be ligated.
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recogni ze their inherent TIMP2 binding partner in a
ri bosone di splay approach. This indicated that the

weoebousaressg- f uncti on of the scaffold was mai nt aPQE@P2006/000004

despite 25 that the scaffold was nultiply nutated. To
prepare and optim ze the bingj ng properties of a

specific binder based on a polypeptide scaffold to a
predeterm ned target nolecule, which is not inherently

bggﬁgﬂpy the scaffold, a cycle conprising four main

to d t hrough several tines. These
é}’ esgrozﬂﬁliﬁg% ﬁ&sfﬁﬁ’rﬁw of at |east one amino acid
position 30 according to table V, (ii) preparation of
t i canstr R n | egti0
a’ﬁgeplg%}‘éf gg {H chérrl faoﬁ tthga nrg n(op cfcy &t ?mtafc'eg o?ﬁ'xec}leﬁqo%exm
sléqiuiaqmam @4065 t8I69112séllisdt1é>d13@amda}$t2 e@@&ié@ 528 {Glne:t WoL(slu),
b eceagg fd%e(L?é’)C k&5 (RE), meﬁﬁ?rw@raﬁs;rﬁpbgé tLys €Y the full

characteristics in
2 %t mwmwzmpm Wersztamﬁmﬁ? ‘asé é%ﬁwélaes The
tmrﬁ@ﬁ wﬂal EX2 BDNPOdeqhiédte e divided wpiaed fhirée s@ﬁ@éﬂ@e §dctions.

oR, Yy ?@PT?{?% e L PSS OLYRTRL Y 82005

npmﬂmgmi@s PEXProt eheysrimers mfdmdssaslp NO:63) and PEXR4 (SEQ

TN Rk 08 GIRARRLEbL 02y CBRen L 954 852 o o
i fregmey| wisurmpbified iz yamstandardh PHQ-GIER vath iLQ st vectorzisanplate
csivERUNes @Em%@ ths rlh&r@mﬁmmﬂ@mw@ 69p£hd°ﬁz§22rev (SEQ

[ as pr ter ed.tar
nﬁf 3@&?@ atf]oh‘ glgwéﬁavﬁnaﬁ §?d b ‘géiﬁpr foungd gt aps with the
bB3Ed flagmehs PE}Q— ¢aftfpo bt 4(FhEbp tag0getp rat ecds! grnvb&Smed by

bi ot
S T
| N@‘@ﬁ))ﬂté MVisdaph GH@EEXBﬁdGEI@tIDSN@A@) REXR2 OSEQ{IRi Ne¢0) and
TﬁEﬁFf hows Ibhﬁb fihelol ﬁr ﬁ‘Myeacﬁ el h’CﬁUIBItoﬁﬂt W tHeN8me for all

sel ecti on Eroteln pol ypeptld S speC|f|caIIy

bibaer B&Rs: B*ilbéld nifhipidng soyesra th‘ﬁff edufén 3594 °C,"TM (melting
l féhﬁj’eﬁaﬂhfey M%&datkall td\eTpI( @ﬁ@anﬁgwmm@mmeso Faeat 60 °C, TE

|PALMR0 SXATRLSS, [T Spie g Seahenaty (GG arin

| tewgperdtore): 2 tén bt 12°G dipdulbiength wihdpmizd (PEXGrsedudnge {388 bp)
1 d [ e j
@a@?l CEI?E% whl 75 ng Jr;fa %azh Iugfil?{l §éq9191qcet ﬁ@%‘?ent was a}?%hed to a

I ons _can Je , rocedur es set
wHepdsid RIBPAPER g fnbeskens primees G70(HEA (VEHPAO72) and
Exprp| s (SERamphe:13)Quer h&ppidhg T@stmp%ﬁlwggt"rm P&Rn at

(G 00 20 R B 0 8 SR s

ottﬁlﬁ happr@gT ]EINQr1ﬂglggptlﬁrermltﬂa)dupécbhorhnloguﬁtDNAali\(érlaps for an

(G 20 PR 0, BB P By - per

prlners whi ch gener at ed over| appi ng honol ogous

sgﬁﬂgﬂggs to flanking DNA sequences. Two | of the
rs

mi Xt ure contai ni ng gppr ﬁlnately 50 ng of
ransiation

t fell-free protein in vitro transcription an

According to the instructions of the manufacturer, Linear Expression Elements
were transcribed and translated in the RTS 100 HY E.coli System. Linear DNA
template (100 ng — 500 ng) were incubated at 30 °C. Optionally 6 pl GroE-
supplement (Roche) was added.
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25 el ongat ed gene-fragnment (gene-nodule) were
transferred into a second PWO-PCR m xture. The

wai2adetrzsedas supplied with 50 ng to 100 ng of PCT/EP2006/000004

pre-produced DNA- fragnents (pronotor- and

term nat or-nodul e) and respegtive sequence specific,
termnal priners at 1 Meach. Typically, this second
PCR-step was conprised 30 cycles. The physi cal
pﬁ@g@ggrs of the PCR profiles were adjusted according
to the ,S%gaq&iéj/rogrre ts of the DNA-fragnments to be

| PiffatRegific\wg iy lon o Sg0PPOtepS 006/ 000004 - 55-

Exanpl e 2 Synthesis of the PEX2 DNA |ibrary The PEX2

APRES 900 50 10 G AR 00U SO S
1bistinflzGora Skt BPRT Lopurethire werd 28 efnBled accdbdihg (tGithe) manEacturer’s
5 , . ; i (V.

BR8Pl FIE 10 8 SO
TEDAR Gt BFeesradehijiones e shtiorhisde by KN RrbirASEl Lincar
ThepreRiomBRlMeh-LYPe bBEX2o A f5€ ahke BT Vigistifl MEQ& dB#n, EC
PR T RO T .
ppMEAR. TMESulRRER: Anibd-petgniwmr N- BEQtamindllsERQs¢dDto a Biotin

1 63). PEXR4 (S D 4 M :
srPH BB b AR o) et oz 35 ant of sguence
b#85 dsrideptified beSshatap Selfata &.Ji PBietedtratair (N YRID- (PR3 ) il 8§ 1143;
183ty BCLOAL L BRERIL;. 80195900 M3D) REX2, 20 ;{Abﬁ%, Avidity Inc.,
prinmers PEXF4 (SEQ I'D NO 65) and P rev (SEQ 1D
NBeBEY> &rlor {paadHotinHdgase girsnescpaessesh fromy gbe figear template
f oyPpEdepilon| Bis ™ILh the DNA fragments 1 bp - 218 bp
and 402 bp - 605 bp and was synthesized by 15
tenplate-free PCRwith the prinmers PEXF1 (SEQ ID
NExgiiplednd PEXRL (SEQ ID NO 68) at 1 M each and PEXR3

( (SEQ I D NG 70) and PEXF2 (SEQ
|%q§8l’$’£§ atﬁs%%i.y 5 elach. The PCR-profile was the sane

for all three PCRs: TIM (initial nelting

: Qﬂnﬁiﬁéfsu\ﬁ@r)s ke to 5h riceatAtllgégeVQes %ﬁik_/fAe( d&f&lﬂhi Dlﬁase— and Rnase-free. The
e rature): se : anneal i ng

t@’%ﬁﬁf}lﬂ” dleaggd wi lfﬁas%“éAg; TE 20 (el ongati on

tenperature): 15 sec at 72 C, 25 cycles, TFE (fi nal

e gat.i rey. ] 4 S uldl

FofE RO M BIPANARY Sodl W) Bkl Dlifalo i, M, JRIS

when 70risgydfoxzmehybDhmnisemedinee- PHaghe it Wagdapisti b AcOH

to a siandaid; YR REREW.S 0 hieh Bk Pt Bee, BlokdRI-S0°C
T7P_PEXZ (SEQ'I D NO 72) and 2 RD (SEQ ID NO 73) at

1 Meach. The PCR-profile was: TIM 1 min at 25 94 C,
Thox PutsRCbafferd®tbck BB) RBiBosete &oisphd): C.5 M TRIB, $2L 7 (4°C)

or 1 mor SOPY BRDERH oA N bee D L e 4 P n

assenbly of the PEX2 gene-library into a ribosone

di i HiS1BY Wl %%ﬁlsﬂp' S003uCe0d stdck 5

p?@?ﬁélﬁ%bﬁgdﬂ\% t r% I?%r/ansc|rng(f(?t%|ffg]ﬁ and tlr angﬁt% or?rc WB pH 7.5,
0.05% TWEEN 20 (50pL 10 % TWEEN 20), 5 % BSA (5 ml Blocker BSA
10%), 5 pg/ml t-RNA, 670 mM KCI (0.5 g KCI) ad. 10ml with PCR-grade

water

10ml Ribosome Display Stopbuffer (SB): 1200uL 10x Stock WB pH 7.5, 0.05%
TWEEN 20 (50pL 10 % TWEEN 20), 5 % BSA (5 ml Blocker BSA 10%),
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30 According to the instructions of the manufacturer,
Li near Expression Elenents were transcribed and

wonresaateed in the RTS 100 HY E.coli System LPaear2@mbido0004

tenplate (100 ng - 500 ng) were incubated at 30 C
Optionally 6 | G oE- suppl eng?nt (Roche) was added. WO
2006/ 072563 PCT/ EP2006/ 00000 56- Exanple 4
Site-specific biotinylation of fusion proteins The RTS

100 E. SCg%)mlH\{R%'ﬁt 870 Wakl el (6.60g fl@Cl t e S0 URBGE (oxidized
speci fi enzymat’i ¢ bl ot:lijﬁl atl on

m xt urduAdiencisZordl @R & Ko diask Sf’]é‘tlf’ﬁi aﬁamﬁﬁ;‘@’tﬂ& PER-grade

5 i nstydet i ons. The m xture was supplenented with 2 |

st ock-sol uti on Conpl ete EDTA- Free Protease |nhibitor,

2 Md-(+)-biotin, 50 ng T7P_BirA T7T Li near
@mldhbbmmmmytmﬁﬂdﬁ)ﬂiuffm 20@0dilorg Sfask ERaed. 25, %oBBA (50 pl

Bi ot i ny gllg?%%p,l(ﬁkf) , 301 Aé?é;uﬁ PR 64085 bl Bl g/l

ng | i near e substrate tusi
pr otelmRNﬁh@dMﬂlﬁaE@ngtﬁsieM‘ﬁi@r otein was N or
Ctermnally fused to a Biotin 10 Accepting Peptide

sequence ( BAP). xperl S -er_vari gnt, of
SEq6ins dehsme) 530 Bty 84009 owket PTsdR aph SoCotugete
Bi ot echufdramivdrY) 11 (1993) 1138-1143; Beckett, D.

et al., Protein Sci. 8 (1999) 921-929) was used

(Avi tag, Avidity Inc. Denver, Colo. USA). Biotin

L1 Gyal3les- baﬁerc@ld\ﬁ@iaékg@d, (.0'oM KHePOi (éapH éhplapd 7.4); 1.37 M

T7Pgl IKA_T7T. 15 Exanple 5 a) R bosone
Dsplgls rg?g%gllcil buffers were kept on ice. Al

devi ces were sterile, Dnase- and Rnase-free. The

By BREMGHNAS tHel cefasthapdsteibBRNasEerBAP. 10x Stock
washi ng buffer (Stock WB) Ri bosone Display: 0.5 MTRI'S

20 (tris(hydroxynethyl)-am nonethan), pH 7.5 (4C)
atthe $inechnbyecdstOH ectodomiins @bB2 )and lerbBM wWal gbtdin&d fom R&D

n%%?e%ﬁ %mege%et‘% oéhgrrrrlgisagofﬁﬁ 9etcept§10 gtﬁ?&?ﬁﬁéwi«% %ekﬂg{lia%% fused to
aﬂ]edsma:n bxotsio CBETAC Shvnae iG] BOOHHEAmettb Hiota frolecules

?eggﬂgcp a Hol&ube Wo@@]ﬂb@Xn&/ﬁﬁﬁélﬁw @Hé)faﬁ[stlﬁiﬁ%)pe i!ia@Qt their
10x St ock 5% TWEEN 2Q

B0 Gyt
T@m@m Ks 068 Rf e Ry TRioBe melar arjWgght & T proteins was
t irfdNAse6%0130Md OG0l kID4). ThegcHikietiy pacteind Grere whbtained as lyophilized

(o 08 58 o5 ot R P R R TRRRYSAS Tpe grorens

1 @reet STOMEERE -30) 5C BotdhuBSA (5 m Bl ocker BSA 109, WO
2006/ 072563 PCT/ EP2006/ 000004 -57

¢) Coating of micro titer plates

One Reaction Volume (RV) of a micro titer (MT)-plate was washed three times
with Conjugate Buffer Universal. Two and a half (2.5) pg ligand was resolved in
.100 ul Blocking Reagent. Biotinylated ligands were alternately immobilized in the
wells of Streptavidin- and Avidin-coated MT-plates. The erbB2/FC- and erbB3/FC-
chimeras were immobilized alternately in the wells of protein A and protein G
coated MT-plates. The ligand-solution was incubated for 1 h at room temperature
in the MT-plate under 500 rpm shaking on a Biorobot 8000 robotic shaker
platform. To determine the background-signal a well was coated with 100 pl
Blocking Reagent without ligand. The wells were washed with 3 RV Blocking
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59g/mM t-RNA 670 M KA (0.5 g KC1), 4 mM GSSG
(oxidized glutathione), 25 McAMP (I 01 Stock

weabestorzaey, ad. 10m with PCR-grade water 2 nPCT/EP2006/000004

Ri bosone Di splay Elution buffer: 200L 10x St ock EB,
0.25 % BSA (50 | 5 Bl ocker _BSA 10 %, 5000 A260 units
r-RNA 16S-23S ribosomal, 5 g/m t-RNA ad. 2nl with
PCR grade wat er Bl ocki ng Reagent: 5 % BSA Puffer (2.5

" ng ‘B&fcfl%ﬂfgﬁRéh e (30001 %aﬁ:@lﬁﬂu&bgﬁgi:er'\l/l e%ll_i(z ‘f:\;a[ fdsni et $at and
er

9@) IpL. g{e]fcire 4t)he sfowd:ﬁraaga%gdnm(%ﬁ Wit epl et{j)tge xfz)elﬂs were

Pweged atithohR¥fica-tvdd boffeddBai ns er bB2 and er bB3 The

human receptor ectodomai ns erbB2 and erbB3 were

obtained from R&D Systens as receptor chinmeras. The

r tepresntien olgdensamedlispdaydemeliéasi cal |y fused to the
hurran protein | gGLFC (human |1 gGlL anti body FC

gjek%%_l ngt nol e uI s 15 r.eveal ed, a nol ecul ar _pass
daFd 0GRS AisBiaK BRRSEARTeSt SABl 3P ¥ iaggenglibrary was
t blengatechtth FsﬁédiﬁtSbrldg‘ingaprﬁIﬁSﬂSJ Thdﬁlo@ayéquMlAaﬂragiﬁkrﬁmere fused

B TP Sl AP A Pelthe Rl RTIERE 4300 e

| ylbpsmma display g;ra@creGSiEQ %Nm@)msn@t@e tdrinlin@dguatichers PBRfor (SEQ
bﬂ_f)fmf) 7@9 Qﬁ@ﬁriAn(%E@ i ‘K@ 5 Tm@&gAMéec&%A%ﬁﬁ@G -3,

use atln%ﬂ mcro tit

pifhf £§P<ja@ﬁﬂre§€tqhéﬁ%9ﬁﬁ%bl(yms Ma 1ninist at 94°CerlM: 20 sec at

( dar )°ep1mt_@o YR 3t BeStiert: b k@efof 1008Sbp MW 72PCCOMEHYAL BEE: 5 min at
Bzg r Universal. Two and a half (2.5) g |igand was
0

ved in 100 I Bl ocking Reagent. Biotinyl ated
Ilgands were alternately immobilized in the wells of

00 .1y 8, A BSOS AL T .
ahtl@laﬁ aREéiZygqnﬁ wiscarpplifies infa pﬂaod@ianWChﬁ@Rpffgtﬂeil(h ng plasmid
CRalste WSPEXQQROCH@) %Sllng M1ﬁ§gﬁh%‘&hﬁ’1@r X@:%rdlﬂg ubgi gD NO:77

for era at e under 500
éfhgﬁﬁn{ﬁ Eﬁﬁ"g% ¢ 8BG aPB%(ﬂePSHﬁtS:\gseélh%}ké? SEEPCR® the
pD&Iﬁf—ﬁfd’dluIe'Edf TPtV dgFTIS (sh@ IDHNKQHR) wad-BIOGHQ &lDV‘NDESO) using
Re
R ARG P R NO R PR P R PRI HRD g wo
2006/ 072563 PCT/ EP2006/ 000004 -58 Reagent. Bl ocking

| for 1 h at
oS R L RSO, e uBa gL

translation-m xture was applied, the wells were
was& er SMEL BT 3 0BVHIVC 8ys€h A3 U ﬂe?ire&\&cc&}ilr%e Rerthd in@e{hlﬁsfcture s

BRI A 2378 B e SR e
Jon@at edRuaisinh sp2ci f iudl bri (gi ngulpri nemnts. TkﬁA—ohgonudeotlde
e'5QWRF\%‘&T%MR@MA%TWI%&?@@%TTGCGACTA-3' (SEQ  ID
NO:85), 1 pL stock solution of Complete Mini Protease Inhibitor EDTA-free and
500 ng linear ribosome display DNA-template in 20 pl PWO-PCR mixture. The
ribosome display DNA-template was transcribed and translated in 1.5 ml reaction
tubes at 30 °C for 40 min under shaking at 550 rpm. Complexes consisting of
mRNA, ribosome and displayed polypeptide were stabilized when the reaction was
immediately stopped with 500 ul ice-cold buffer SB. The mixture was centrifuged at
15.000 g at 2 °C for 10 min. The supernatant was transferred into a fresh, ice-cooled

1.5 ml reaction tube. Two hundred fifty pl of the mixture were transferred into a
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by OEL-PCR to the DNA-nodul es T7Pgl0epsilon (SEQ ID
NGO 74) and to the ribosone display spacer (SEQ ID

WOl ®Ay2363i ng the term nal priners T7Pfor (SEQPCTMRP2006/000004

NO 75) and R1A (SEQ I D NO 76)

S' - AAATCGAAAGGCCCAGTTTTTCG 359 .10 The PCR profile for

the PCR assenbly was: TIM 1 mn at 94C, TM 20 sec at
94 C, TA: 30 sec at 60 C, TE: 60 sec for 1000 bp at 72

Ch a?hQ &))iﬁ‘eldQﬁT pibfe:wéll [FighaBtand bdofher Bs@gpﬁitb thdi‘rf-hgaha coated
ression el ement (LE Avi

T/ a
Thal th SHERESW %snlaﬂ'aﬁt%dd il B A 300 fpin. To
PV@a(R@Fbafckgiﬂuﬂ.&) plﬂ@eﬁi asdrivdak bindigneledre PDHREXL the wells were

(Roghe) In t br'd' g B ner SEQ .|
%)fg W, ﬁ I féﬁbg%fg I‘@ﬁssené? a[?[ippl nﬁggté% d ugd lPernarry
f u@repﬂew vmsr emer_d Otid igekesld Daffer icfat €&ty P/ I @rgﬁfé)
(SEQ ID NG 79) and T7T (SEQ I D NO 80) using the
primers T7Pfor éﬁng NO 82) .and T7Trev (SEQ ID
I\@lﬁﬂ?am‘é‘)n e Rtegrmegnstic berslsone di spl ay
translation m xture 20 The RTS E.coli 100 HY System

By PE il ARt o ArIe o posatisome display

s ppdlaien hegtunest Frod0 puotetrs defitativps, Rmaish nynspedifi¢ally pteyognized

R e e M P rdengsion byed gpspspign was

NegBhrated in stappinke wifanSBAy wishmsribe beasdsNive |t1n1nrsov 8@ gl buffer
| BB' 'phé l%adgwgﬁ ﬂhﬁlﬂf‘at&pﬂ)ra% 51.0@ O bodEBBufer @B%‘ﬂ@ammg 50 pg

te in 20 PCR m xt
ﬁ%ﬁgls@ﬁeprar%rbeﬁ@e St"é"r’rﬁl"‘é&s}ée c¢ rlgrrécrru%i&ffath and were
t stons] ai e innl0D. |4 b’dffef SBC Piion to thHxesseathe 3Rads Were Iﬂﬁgnetlcally

még@&ra (3 ndS sqlo?rgeld 5eostc§rpg)8d ngﬁggjm ? é’la§ Qrarsislg 6nn1%118ure was

BUsH d ispla
stdddd hozbdbmﬁerT Itenemr@amtas oru sd fqrriﬁenhmaett él SZ a¢  opryen. Prior

Wi d BsefObédads %recrﬁb%egglf a?gced B}ﬁn Hethidhfe Was

centrifuged at for 10 mn. The
super nat ant was transferred |nto a fresh, ice-cool ed

1 gpPitifittidgtof IRNARA reibval Uﬂfﬂhﬁﬁimh%UNIN of the
m xture were transferred into a WD 2006/ 072563

PCT/ EP2006/ 000004 -59 |igand-coated MI-plate well
( Magsemlgyr B\ anotheified5dsihg itht dligh Mume IRNANdoledat édt (Roche

W%lphliégp glg{fb %he ILEF‘GGME E/e[{eléﬁaqﬁl'ngcﬁﬁ tt%gl fla% 11']' tﬁ‘e eluate

oun

WK rmwdwgth éﬁﬁélrl@edc]bﬁ?mf@k ekthe rzr’enbr@ml%Nﬁ,efre@ luvﬁsrﬁéw Inc.,
WUgA)1 B qgl éliuel%”r«fe% siplelYBRS®RGEN 5. R\ Hxake Baffaoarrtm 3 ul
bﬁ}l\?&e%@n Xlﬁ.pﬂn ezefl 1%%&b¥§%%epwplctﬁ%§c 37 °C for 30 min
P66p@]r BNiAga I Qﬁadﬂlvmtﬁ@ fbagerfto,&tsedidﬂﬁgﬁlﬁ slaryeedsinBulotel m the

t ed "%g@?%'n%& agggomvge?qf)era’? olf?)w%ﬁ% elt 1%1n 9 trlfrlﬁgatlon at

ans |on m xt'ures
P rld),ﬂ@(i) 8 iasrsup@mmgswamed fn dwgpweftrmrigtmec ogni zed
| gd - FC binders. One hundred | of the nmagnetic bead
sus ensi on was, 10 eqw librated in stopping buffer SB

ek apsaiptiendadcDINA amphifications oo | puf fer

For the reverse transcription of the mRNA the C. therm. RT Polymerase Kit (Roche
Applied Sciences, Mannheim, Germany) was used. Twenty pl reactions were
assembled: 4 pl 5x RT buffer, 1 pl DIT (dithiothreitol) solution,
1.6 ul  dNTPs, 1 ul  DMSO  solution, 0.1 puM (1 pl) RT
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SB. The beads were incubated for 1 h at 4 Cin 500 |
buffer SB containing 50 g 19gd -FC protein. The beads

wortw/eshed three times with buffer SB and wePET/EP2006/000004

stored on ice in 100 | buffer SB. Prior to their use
the beads were magnetically_ gseparated and stored on
i ce. The stopped ribosone display translation m xture
was 15 added to the beads. The m xture was incubated

AT CACCABCTCRACABECRAGY, (B0 180 NOPRHPARS units
F 10 o o] GrRi i B eROVErSP 3 BrE Ao BRiping cluate
Nﬁﬁﬁﬁiti* bnRW% ?& et folr €33 ﬁﬁmg@ 70he. F‘llu@ﬂibrpdiﬁ iflRBon of the

| ON nce
PR b .

iy Pt

reith\WgbQy, 200 aMrdiNTPset? pt chocobtiof nikeirdrbd anits PWO DNA-

m E8Se Fﬁ& t}(éaﬁﬁf.ngﬂ#fp %bﬁ&s@@egf;?&chétﬁiégﬁ]dﬁﬁi&Aee
8Q 112 MNHohieangd Hob ueT ERAART T AAGIRAPEACHT AFAGRERATG-3
QHUITS NRD: 8§>’)7atq {1 ead0 THPCIO profile WRVTEM! 1 inliAGE by at] TIMI: 20

L%E‘éﬁs?i A o1 TR A SRR 0

by rbamplifi@e€inh iyf Mgﬁhd@tﬂ BWO-PERLTaOp&fgmeth8wo pl of the PCR

h
L
rmzmesewtneansdrwbetrﬁm pﬁsmbhre ThRNICRfpaofites ez ascopding to the
£|1 ?%%n@térs Q)BQEQ%Q éb‘{:é?lllﬁl?cgs 2 g@ﬁud% BhRinRRrs. Ewenty

was used reacti on wer e asse
afiye BRFeyclseees perfoqmqﬁT heoﬁeflﬁws%ﬁ%p@mwy elohigater ot it DNA
3@ve1ﬂla ko Rdge with thVBOISbddul 3MT7HE1GepWifd ahyl tRE rWAsome

e e DL I o il Ryt s

uthehSeus@dni Jurfeasibosonie &splayGyckeher m  RNA- Pol yer ase, 9
| MRNA containing eluate. Transcription was perforned
for 35 mn at 70C._Further anplification of the CcDNA
wSupetaningreieenes afo ribogmags tieley cont ai ni ng 10 | 10x
PWO-PCR buffer 5 with I\/gSO4 200 M dNTPs, 12 |

ription mxtu

§ units PWO DNA:  Pol
aﬁ;ﬁ PR B drereetl ATt AR A RS R g o 2
P> [kiNed 86) thanatt.Fllibrary members of PEX2 were sub cloned via the

TAACTTTAA! T
S R IO oy BB
TMO:8%) anddizoBi-PBX2Y 312!@1@0\1@&) at 60 C, TE: 60 sec at
72 C, 20 cycles, TFEE 5 mn at 72 C 10 A
reanplification by a standard PWO PCR was perforned.
Two | of the PCR mxture were transferred into a
second standard PWO- PCR Gene-specific bridging
prinmers were used wherever possible. The PCR-profiles
were according to the physical paranmeters of the
gene-tenpl ates and ol i gonucl eoti de-priners. Twenty
five PCR cycles were perfornmed. The gene-sequences
were elongated with DNA 15 overlaps to hybridize wth
t he DNA- nodul es T7Pgl0epsilon and the ribosone
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di spl ay spacer in a further OEL-PCR The ribosone
di spl ay DNA-tenpl ates were then reused in further

woizbwaore3di spl ay cycles. i) Sub cloning of geres/ERRG06/000004

ri bosonme di splay The PCR-products were sub cloned into

vector-systems with techniqugs know to a 20 person

skilled in the art. Library nenbers of PEX2 were sub

cloned via the Ndel/EcoRl sites into the vector pUC18

%gmﬁe@&eﬂebners Ndel - PEX2f or (SEQ ID NGO 83) and
rev (SEQ ID NO 84). WD 2006/ 072563

PCT/ EP2006/ 000004 -61- List of References Abo, T., et
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5 said am no acid sequence at |east one amno acid
according to table Vis altered. 2. Process for the

wonomwoeiedn of a pol ypeptide as specified i n ckarmrioosn00004

a prokaryotic or eukaryotic mcroorgani sm
characterized in that said _picroorgani smcontains a
nucl ei ¢ aci d segquence which encodes said 10

pol ypepti de and sai d pol ypeptide is expressed. 3.
Process as clainmed in cl @,mRclsharacteri zed in that
the pol ypeptide is isolated fromthe organi sm and
purified. 4. Process as clained in claim2 or 3,
charlacPelyparide) that Jp@hﬁﬁ:ﬂ]yd:ulﬁis&(iﬁé@étéﬁnﬁﬁéﬂ ta&@‘t @ﬁﬂecule,

nol ecul.e | one af, the
of negiphisgesd" PPt RiatE o shlEpr SRR I BB gected
gr owt hirp gmup@oyislhmrug)rgzﬁﬁﬂ ) NQ:0i wrikepOp &10:A], wherein in
G CSF, ?ah@ Lbd rikd {%1191{1:@ at %5& Iohe 1915‘1’?0 acdd a&{\égh‘ﬁﬂ?tc; @ble V is

dent i ylgg a nucl €l c aci enco I'ng a polypeptide
mhlch a ifically binds a predeterm ned target
nolecule froma DNA library, characterized in that
sai t hod .co | ses the_steps of, 20 tin
S0 nELT i R GTBEn C6h B SEre 3 SSEeH 6 NS 8 i1
SE|Q I E)pfrmaﬁlbnc by etﬂi(a@]&arcl migraorgANdenh,ichaarieriodd intthat Salél
sel ec [ M, NQ jaci
posi ti grﬁ gg%g Conl?alﬁét’]é %‘ngéa&gg%ﬂlte réérJee 1C sc?sesélhc% ng
t he prEﬁbpﬁﬂkamdbmﬁmﬁbyemmk1@@@&@@@1poIypept|des 25
speC|f|caIIy blndlng a predet erm ned target nDIecuIe'

chogsi ng the nuc c. aci d encodi hg_one_spec
b| nder 8¥Qf§~‘ﬁt ¥ flatgch o §Jc3€5 e)¢ amweé/lmt@sgéhe polypeptide is
PCT/ EPRORE/IFRH Gk orgﬁﬂism)anﬂ?ﬂﬁﬁtedl.ng the steps b) to d)
for two to five tines; and i sol ating said nucleic
acid encodi ng a pol ypeptide specifically binding a
pr edet Brovened chimekin duihe? of 8, chéracMeizbdth Bt elidpreeeteimined
cIa|n1 [

pr CRE BTN £Bnlthe oRhe of P BHybl Khitidine b hedgchog

ol al meBraing| b @%ph%enéwarpa@&emﬂ seaithnfackess, enghropoietin,
menber shrefmbbPsietih,| ICEFYinddrlcuRis RAH ReBibAe are
expressed by display on ribosomes. 8. Method as
claimed in claim5 or 6, characterized in that the
mentfer Medfod Her 1d1éri1nfyang ofnucke paldypeqidinge aapelypeptide which

]?)(() P r ?ﬁg&glf?éﬂlydb s 2 ]noper?ifegﬁﬁn%ﬁl %F%‘? %&ECL&Q fxgodn Vephod ~library,

erm era
posi t i ekpsaqterizgd llpﬂlaypﬁéémed@dcmﬂssﬂhgsteﬁéoét eps of a)
assenbling of a plurality of sequences of polypeptides

whi ch are . -
a) selecting a sequence from the group consisting of SEQ ID NO:02 to

SEQ ID NO:61;

b) preparing a DNA-library of the selected sequence in which at least

one amino acid position according to table V is altered;

c) screening the prepared DNA-library for encoded polypeptides

specifically binding a predetermined target molecule;

d) choosing the nucleic acid encoding one specific binder identified in
step ¢);
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honol ogous in structure and/or function fromthe sane
and/or different organisns; and 15 b) aligning the

weems@iz®s according to a common structural an#ComP2006/000004

consensus sequence and/or functional notif; and c)
determ ning the variability fs@r all am no acids
positions by counting the nunber of different am no
acids found for each position of the sequence; and 20

d) identid)yirgatihd @k aRpeb P d)doREidhodRS tintdthdas ani no
acid positions wth a total nunber of different am no
acids of eight or nore. 10. Vector which is suitable
for the efjpiseksingsaidhudepakidpapsdideaipolypeidelspesifitalle

or eUkarVOt%ﬁuﬂ%%%@&%&%%%ﬁ@htﬁ?&éﬁ&&&ﬂézed in that

said vector enc ypep € as Specified in
claim 1.

6. Method as claimed in claim 5, characterized in that the DNA-library

comprises linear expression elements.

7. Method as claimed in claim 5 or 6, characterized in that the members of the

library of the polypeptide are expressed by display on ribosomes.

8. Method as claimed in claim 5 or 6, characterized in that the members of the

library of the polypeptide are expressed by display on bacteriophages.

9. Method for the determination of alterable amino acid positions in a

polypeptide comprising the steps of

a) assembling of a plurality of sequences of polypeptides which are
homologous in structure and/or function from the same and/or

different organisms; and

b) aligning the sequences according to a common structural and/or

consensus sequence and/or functional motif; and

c) determining the variability for all amino acids positions by counting
the number of different amino acids found for each position of the

sequence; and

d) identifying alterable amino acid positions as amino acid positions

with a total number of different amino acids of eight or more.

10. Vector which is suitable for the expression of a polypeptide in a prokaryotic
or eukaryotic microorganism, characterized in that said vector encodes a
polypeptide as specified in claim 1.



