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Hemopexin-Lke Structure As Polypeptide-Scaffold The invention concerns
a method for the preparation of a polypeptide with specific binding
properties to a predetermined target molecule which are not naturally
inherent to that polypeptide. At the sarhe time a process for the
optimization. of the binding specifity and a process of production are
described. Theinvention further 5 concerng,a,method for the jdentification
and modificati%ir? ‘o BiteraD (Ia( ea%f'ﬁlg%&%gﬁz)s?t%%e vé\)'/gﬁ"i%cgqg%llypeptide
scaffold. Technological Background In recent years the number of
appdicationsaocipeitlicatinsie tet s afhiibyicieage pta sieaeily with specific
IR -majari ' nti ies,i.e. 10 ,
o o e (LD FRPHE S e ngl e
OSSR i ARG SH RS SRS HBNG S BPFFotdMT Sianpiizating of the
cbindén spepufres mdstaplecpsoteimarthitectune: tdtecating Mudtipleention further

SUORUMHONS ALINSEHORS RLME RHMAM SRRV, (NUIERN . Rifino acid
Skerra, A., J .Immug.mMet . 290 %2}304) 3- 28). 15 Modified protein

SROHHRTS SAIRBVPRAREPERS i S blems and extent the application area

of affinity reagents. Only one problem among many others is the
infeabidatappicRisnnfantibodies. The bottleneck of this protein

knockout technology is that not all antibodies expressed within cells

perform well. This is called the "disulphide bond problem". To overcome
tHis BisBlelisdindleonsuiing 2omNsaierenani avebtis Bope melaisdd o affinity
opitigins aeadiplaxdisheipammetessrivisisiaoMis abihed. dnamoeth. e,
2 - his, ins,pRssess several advantages... .
prd Rt A e s
rLFESGISHRS SintpftitySteimbary a@maﬂsa‘gﬁsm&aﬁmﬁy@mwﬁ @
pratein poafiolds diaetbeencdasdnberdhitifiis cobsaxisieny. 85 Aingifnigest the

Dgﬂﬁi&% L%&Nf%irfe%g_ﬁﬁgg}ééqﬂﬁb. Rilefl 3k BIGEHER. 42209 (2004) 3-

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"

seadialek(Sanrsdstronbatol @t &lanPRkrENde 16:R0R3) FRLIEAE ANFELIRR, the

Ma eﬁcalﬂ’oﬁ' Ime[n (%t’rn étf{l g Q r%gg’ ?1 S (%%93)0225-23?%;&?RNAC;prote[n 1s the

molecules o tie Aen_?ﬁnfl ronectin type HIGS R ?El.?léi gf.afnéh%ﬁfﬁs 5 e

BiBiragp0an poBEcaag ¢ apHaoAivy Ik imobiesedasddihamipin knockout

metteules(MaGannella dnriandiHossseRdd. WitMokdBiobaBME1928) This is
called the “disuiphide bond problem™. To overcome this problem time-consuming
experiments have to be performed to optimize a complex list of parameters
(Vismtin, M., et al., J. Immun. Meth. 290 (2004) 135-153).

In this regard proteins possess several advantages. Among these are low molecular
weight, ease of production by microorganisms, simplicity to modify and broad
applicability. Different protein scaffolds have been described in this context, e.g.
Zinc-finger proteins for DNA recognition (Segal, D.J., et al.. Biochem. 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); Proiein 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 I domain
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460-470). Two criteria substantially characterize an applicable
protein-scaffold: First, the 5 protein should belong to a family which
reveals a well defined hydrophobic core. A close relationship between the
individual family members is beneficial (Skerra. A., J. Mot. Recognit. 13
(2000) 167-187). Second, the protein should possess a spatially

parated and fynctiopally } ?%%5 t accessible. active site or,bindin
Z%‘&%e@."'rﬂﬁi%[% h%%ﬁgl hogtlg% natqr bu ek):?%ééil%)i n3i cEll (gl Fé{%{“ﬂﬁe ](@fg)(lj%r %ase_d
Pipdis auoloonicatMe SHUSLL ol -EbOBRSH SohIdeaigl ol 250 (1995)
preteindfamily is inherently involved in the recognition of multiple,
non-related targets. As described in Nygren, P-A., and Skerra, A., J.
Immun. Meth. 290 (2004) 3-28 several polypeptide scaffolds have been
ehifloFatar thesaavalbp Rt F v el AR Pis R imeat ddarfdiss 1
opotb dhddithirite ghree fgroilpsvii)isingtet 5 peptidefiloapsy difyphobic.core. A
e
| u | ids i X
pR e et R (e T AR e T
expoisdy wppratseendgfiiRobertd]yBuldeperatenP MRS 801 €199 24 2ocp488ding
@%%@%ﬂs%&ﬁﬁ@%t%&Qri-@/j%gﬁﬁﬁi%lnn%m%%@g%%@ﬂ%%%ﬁy @%&2 8 A64r et al.,
Lu,.Z..eta chno 3 366- .. One . ,

REY gcét%#hisglgp%‘pfozgéﬂgé t%dtggffig%éﬂrfa# fstég g)tc%]?ﬁarga]ré%gyirsloive prently
targetvisddiffibaltaeraehieve{eliany, ®retladpd GEleWot. Life Sci. 59
(2002) 1993-1998). The intrinsic binding affinity to the natural or closely

related targets can b dified, by target.o r lassy, 2.9
R P TR IR B TR0 sac

SAERRTAaRRISATRBER PRl des i targePiRacdo 1Bk Kot ArkrtRRQ! novel
seffitencesdiaivie. td hee=genislied Lefobehdintkbasedoorhadeeadyups: (i) single

egtaplished knowledge, Tothe seaffolds, of the: seeand, ghouRReiRng driable

the |mmunoglobu}|n binding domain of Staphylococcal protein A (e.g.
S¥IBStrom, K., et al., Prot. Eng. 16 30 (2003) 691-697), the C-terminal
cellulose-binding domain of cellobiohydrolase | of the fungus T. reesei

(Smigh ﬂ@-Ecai%_l@E- of -t%r%@ko%ﬁ%ﬁ%%zggﬁélg ahaiah AR an exposed loop
gamrga-c%%it llises (Fliledl r, U.,.gnd Ruﬁgoléjh Fé., \é\éo6 11/04],[ﬁi4 . ;{3- Terg{eioo
thitd g S}eség?ﬁ et by I llr%ﬁ?ﬂﬁo%ﬁo%&ﬁn el ind the dis a%?ﬁ/ P
relstred. gitfobrttitipest 1ddMbi® 28 wWiklPas Loie diasses e lirdtokiYs) o
16; Rotigen, P.. and Collins, J.. Gene 164 (1995) 243: Lu, Z., et al,
Bio/Technology 13 (1995) 366-372). One drawback of this approach is, that
affinity, if any, to a compietely nove! target is difficult to achieve (Kievenz, B., et
al., Cell. Mol. Life Sci. 539 (2002) 1993-1998). The intrinsic binding affinity to the
natural or closely related targets can be modified, but the target or the target class
can hardly be changed. Another drawback is that in the case of insertion of small
randomized polypeptides, the farget has to be known and these sequences have to

be generated beforehand based on already established knowledge.

To the scaffolds of the second group beiong e.g. the immunoglobulin binding
domain of Staphylococeal protein A (e.g. Sandstrom, K., et al., Prot. Eng. 16
(2003) 691-697), the C-terminal cellulose-binding domain of cellobiohydrolase I of
the fungus 1. reesei (Smith, G.P., et al., J. Mol. Biol. 277 (1998) 317-322) and the
gamma-crystallines (Fiedler, U., and Rudolph, R., WO (1/04144).
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Beside the suitability as scaffold for the generation of specific binding
characteristics to predetermined target molecules, the application
conditions have 5 to be considered. Among other things especially the
stability, selectivity, solubility and funcfional production of the affinity
polypeptide have to be taken into account. As an example, already

MEDYRNEd;A00KG, dé?&&?éﬂ%}?ﬁé%%%?&&&t ’311‘%‘ %&?%ﬁ?ﬁ@ﬁm%ﬂ%éy Yelated

that not all antibodies expresse nity mo ecu es within cells ar

FEIRERISFTAI Y6 At e pidh SBIPRIHES SORE SHRBIETY! NPRIIONIN., et al., J.
Immun. 10 Meth. 290 (2004) 135-153). Therefore it is the objectlve of the

Q%E?tﬁt '@H@ngﬁ%@lﬁve%o@@afﬁﬂﬁe graviacks. RYARVIANIBR.ific binding
rnatlve %Cfe scaffold with specific binding properties to a.

3&%‘%&% emafaea RN B HUE et AP A PEnE A8 dhigns have
ﬁ@libpe}@ﬁld@emsmm@ésnﬁenamdmm@ﬁmrﬁh@fsm}mfammpmef, solubility

%i%m?@ﬁ&f%l&iﬁ? &;@dﬁgz %ﬁfﬁﬁteﬁf de@ Ramathed ﬁI{SQﬁQQHPQ&%mn
e optimize olypeptide wi ecifi In i erties. Summ
E JJ ?mr?]‘?’n P g E {g%r%&p %éﬁeﬂ%r‘? e ﬁr}e&ou‘ﬁ

the invent FTvVantion pre Providss & polypepti

ssebrrmdagy i %me]é éet@?ﬁiﬁeé%wéﬁm sélichateetrizedlim el are
tienativingiagicbsactiencesafihide 20bnolyesntge is/salpstentframaher; igubun.
clgfgﬁ'lsty@g @EQ@ N@ 02 to SEQ ID NO:61, wherein in said amino acid

sequence at least one a ino acid according to table V is altered. The
invention further comprises a process for the production of a polypeptide
speeifitatythinding @ redeté nininadtarg etveralesule dnsacprokakyetid@mwbacks

?fxettQHZMﬁéag@@@Wa@caea%fh'ma}p%@iﬂ%mwafu Wries o0
con

said polypeptide and said polypeptide Is

ne which enc
e@pPe%rgeé[Sr%’W VBBt GHABI ORI e VE%toPTBIE eliasionofthal
tive ppippidptidbl sramepeeifiital kabivas sapredetermined idrgée molecidaim of

at@@"ﬁﬁﬁ&ﬁ{m ehaukaryatic Woarq%tﬁaa -1 The Relypertide:can Bfimized
|solfate zﬁlfgéj t%}? 1%'[ ods known toaperson skilled in the art. In
embo t

Im SRR e’ predetermined target molecule is
a member of one of the groups consisting of hedgehog proteins, bone
nSerplegenetith<Sproteing, growth factors, erythropoietin, thrombopoietin,
G-CSF. interleukins and
The present invention provides a polypeptide, that specifically binds a
predetermined target molecule, characterized in that the amino acid sequence of the
polypeptide 1s selected from the group consisting of SEQ ID NO:02 to SEQ ID
NO:61, wherein in said amino acid sequence at least one amino acid according to
table V is altered.

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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interferons. The invention further provides a method for identifying a
nucleic acid encoding a polypeptide which specifically binds a target
molecule from a DNA-library, wherein the method comprises the steps of
10 a) selecting a sequence from the gfoup consisting of SEQ ID NO:02 to
SEQ ID NO:61; h) preparing a DNA-library of the selected sequence in

ich tleas one srtro ordi t bIeVrs altered: rﬁz
R S R TR T R sy P S Sy e
115 Windihg a predetermined target molecule; d) choosrng the nucleic acid

encoding one specific binder identified in step c); e) repeating the steps

to d for e olatin

Eéréag’tpt. e p%rn B i o s =
NGRS OF PRSI t&t@%éﬂt@éﬁtﬁtﬂ.@éﬁiﬁ%&ﬁﬁ% ﬁt&t@re R CHBRRgSRetic
pelypaptideowliichispeciticallydpinidsa thrgettropléaie fraifia DiLAMIbary and
comprisss linear expression elements. In another embodiment the library

of the polypeptide is expressed by display on 25 ribosomes. 5 In another
embodiment the library of the polypeptide is expressed by display on
bﬁhcetfamptmgeﬁm‘fme veittiorn funttedcim plissid \anmethod $or ghig encoding a

deterpain %@%t&lt%@elﬁ@mmn%aedaoqertrenaﬂetaca@yaeetlde DNA-library,
g rrsr the s of 5.a %%aﬁsembllng of a plurality of sequences of

68’[5’{ O%pﬁé JOUS i structure and/or function from the
same and/or drfferent organisms; and b) aligning the sequences

accordingdRaisemeagiestiabtialianaisiconsensusossaUeTNant’an SEQ
functiona rg nd 10 c) determining the variability of all amino acids

positions’in the alignment by counting the number of different amino
acidsfound for each position of the sequence; and
b) preparing a DNA-library of the selected sequence in which at least one

amino acid position according to table V is altered;

¢) screening the prepared DNA-library for encoded polypeptides specifically

binding a predetermined target molecuie;

dj choosing the nucleic acid encoding one specific binder identified in step

ch;
e) repeating the steps b) to d) for two to five times; and

1) isolating said nucleic acid encoding 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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d) identifying alterable amino acid positions as amino acid positions with a
total number of different amino acids of eight or more. 15 Detailed
description of the invention The present invention provides a polypeptide.
that specifically binds a predeterminetl target molecule, characterized in
that the amino acid sequence of the polypeptide is selected from the

roup. consi of S 0:02,10 SEQ ID NQ:61, wherei S
gmlrll%)%md selt(}q(gience%%%%s{?\%arﬁe gr%hm 9 BFRE Srﬁlr%%e %t% gj\?%av on
At riREshvention further provides a method for identifying a nucleic
acid encoding a polypeptide which specifically binds a predetermined

g a%é&%%ﬁ“%&rfﬁ%}“c&? NEIBraRnaY f@r%ete*&af for the %eé rm'?aas} oQu%fmo

alterable amino acid positions in a polypepti & poly e can
FESHhBEFBIPRS %lﬁ@%ﬂtmw FKEDNA 25 sequence derlved

there from. The polypeptide according to the invention can be produced

by re%ﬁ@ﬁ{m{m@a %&%@t&%&?@ﬁcc@o Nse Rl IRcOm @%@t DNA

technolo bles the roduction of numerous rlvatlves 0
polypept?bgén%la %ﬂ%éﬁ&&ff\?&%w %ﬁ@&%ﬁ?ﬁl@“&étﬁ?ﬂﬁi’é&’ﬁ‘?’%éﬁa{%

or severalraminmsciddositions by substitution, alteration or exchange.
The derivatisation. can, for example, be carried out by means of site
dlrect%q 51muta nesis. Such varlatlons can eaS| be carried o

person’s Fednr% & S (Bambrook E, BN csﬁfﬁ?téli ith OA onisensus
Iaborator@ﬂm’ﬁﬁ%ﬁ{lﬂ%@}l@@@lﬂgﬁﬂﬁgﬂﬁaﬁoor Laboratory Press, New
York, USA; Flames. B.D., and Higgins, S.G., Nucleic acid hybridization -

a pract} ag%g%%ﬁm%%%@aﬁh\ SESR: fa%ﬁg%m : u&J%ﬂ% 0. Ihe ligmment by

|nvent| r comprises a process for production of a poly
specmcaﬂ9%ﬂaﬁw@%%*@ée&e?$ﬁﬁéeﬁ@@m@eéﬁjp‘éﬂiﬁda m@ﬁaiﬁmww of
eukarvotihengoraarganisin, characterized in that said microorganism
contains a nucleic acid sequence which encodes said polvpeptide and.

said pqlypeptide is #éfgressed The inventign therefore in addition

conceftis S PO PERHAIE A0 GIEL5HE AOSHIIRS BSFraIAHS LRSS Biskary Stk
expreSS|@ﬂtaifmmmogédﬁfm'am@@telnaetddmofe@cgm caceording to the
invention. With the aid of such nucleic acids, the polypeptide according to

U5 IS R SRS, PIRInG £y fpproducible manner i large

The present invention provides a polypeptide, that specifically binds &
predetermined target moiecule, characterized in that the amino acid sequence of the
polypeptide 1s selected from the group consisting of SEQ ID NO:02 to SEQ ID
NO:61, wherein in said amino acid sequence at least one amino acid according to
table V 1s aitered. The invention further provides a method for identifying a nucleic
acid encoding a polypeptide which specifically binds & predetermined target
moiecule from a DNA-library and a method for the determination of alterable

amino acid positions in a polypeptide.

The polypeptide can be defined by its amino acid sequence and by the DNA
sequence derived there from.

The polypeptide according to the invention can be produced by recombinant means,
or svnthetically.
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amounts. For expression in eukaryotic or prokaryotic host cells, the
nucleic acid. encoding the amino acid sequence of the polypeptide, is

.integrated into suitable 20 expression vectors, according to methods

familiar to a person skilled in the art.- Such an expression vector
preferably contains a regulable or inducible promoter. These recombinant

Vﬁ{:tOI’S are then |ntrod for e elssron in olsuﬁable ESt .cells
? 3 ctlon 0 numerous
as, e.g co as a 1E.ro ryo os OCetr of ' Saccharomyces Cerevisiae

|ﬁ§@t§tﬁé‘é‘tﬁs<lfr@-|® e e GRERy DS VIHSEE SIS ol ﬁrertt@tﬁstzﬁm@é@ﬁd in
tradistiieed2sehost e@iﬁuara:r@utiumdmnd@rs@mdmﬁaﬁ whighualiow exchange.

eﬁg{ & Qz'ék%f #*E)% neter 998>9a§n NG5 8@/ % l§ A8 BURC cred

un |e er recom |nant oofuctlon I‘lOWﬂ to a person
%ﬂ@a%eﬁa% SFCeGrIBY A AR a%*htaaarasﬁwsmga R%thbt%térh“ the art
plkficatiok, techniduédoinokidiAionnngu Ao plecipitatiomygel 300fRidtiok, gming
%Mgﬁa%@mmﬁ{@s%hy\l&bVQFB%O‘C@J@%?S'%%@@%”CJH&Uﬁ'{&%ms S.G.,

sele tive o%tﬁc lf ﬁtr%?é%fge%;%% o(raggét%% ee e 9}@1 s, Oxford,

I\fél.@lm](, Sambrook, J., et al.. Molecular Cloning: Alaboratory manual
(1999) Cold Spring -7- Harbor Laboratory Press, New York, USA; Haines,

’: and H| Iﬁlsﬁecb Nucle|c aC|d h Sbrl |z |on£€cr{a&tllc_:0 gpra%h :

amino acid residues may be referred to as "proteins”. The term
" g apexitietik eh ekefioadnin (BED) stanas ok & polypeptide which displagduct of

LprseaysnieeanORIHeie Nomelpgy 18 e bIRgdRigte RORIOBE s

domain. has a mean sequence of about 200 amino acjds and consists of
166 EpRadRSuBhGHIRs i BEoRsyidichPEKOTSafits -t lypepude
Cateomingl torthainofehtrmareandiee tietatioprotemassi 2cibbmprising the large

a@&r&%@q:apatrﬂ@eﬂ;@&ﬁoe@ﬁ%@&tt;eotulurotéﬁ@@émetptens The RERic acid,

‘consensu se uence". ands for ap ducep cru{ence .either nércleotlde
oFncoding o acid sequence 0 e polypeptide, 15 mtegrated mi¢ suitable

expression vectors, according to methods familiar to a person skilled in the art.
Such an expression vector preferably contains a regulable or inducible promoter.
These recombinant vectors are then mtroduced for expression into suitable host
cells such as, e.g., E.coli as a prokarvotic host cell or Saccharomyces cerevisiae,
insect cells or CHO cells as eukaryotic host cells and the transformed or transduced

host cells are cultured under conditions which allow expression of the heterologous
gene.

The polypeptide can be isolated and purified after recombinant production by
methods known 1o a person skilled in the art, e.g. by affinity chromatography using
known protein purification technigques, including 1mmunoprecipitation, gel
filtration. 1on exchange chromatography, chromatofocussing, isoelectric focusing,
selective precipitation, electrophoresis, or the like (see e.g. Ausubel, l.. 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
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amino acid sequence. This sequence represents a plurality of similar
sequences. Each position in the consensus sequence corresponds to the
most frequently occurring base or amino acid at that position which is
determined by aligning three 20 or ma@re sequences. The term "alter"
stands for a process in which a defined position in a sequence, either

cleic acid sequenge or amina.acid enge, is modified. This. .
gg% rises 'ﬂ%gr@bla&sr%e%i[ggf anoé?hisﬁg %&:ir}i&g?lgsmf%%it 58%;1 SEIBStideY
\Mﬂ?%laifré}@r%wbﬁﬂ#@ta@w oranfeteiicakiaprioeriotitey as el Bethe Oxford,
deletimidor insertion. 25 The expression "a polypeptide binding a
molecule" stands for a polypeptide that has the ability to bind a target
molecule. The term "specifically binds" stands for a binding activity with
AP G R Bt SRR R AB RSP IO oS (IS VRS ¥ HBE hg: ention.
expression "predetermined target molecule" denotes a molecule which is
A MERAEAALNS 010 R Al OIeIAS OTRKSIAGARIORRAL RICIRING (200

a nrop0|et|n poletin.
okan about 20

..........

DS rtiyate e Srdrfmces Bin T i 818
VARG 0 AHEGIoRcRIANGS I Afakrakarartificial DéAnsequence
comprising at least a nucleic acid sequence encoding the amino acid
sequence“of a polypeptide, a promoter sequence, a terminator sequence,
al$sIEsHbNh RS RME 2 Awnigin' 6P Feplisatidn fanameerpiidaweietd diiplays
necdeetde’ :al huckeie acitlosiands dor nelyiueatidaopeliacyieviighin has

canhe,ed IBé’;\i’é’ %‘%8&9%@}53%3 fherenf. Due Lo the degeneracy of ing
the enet_lc%o e, different nucleic aC|dosequences encode the same =
polyEptide. These variations are also included. The term "amino acid"
stands for alanine (three letter code: ala, one letter code: A), 15 arginine

( in 09, tic acid ), in ) N
g?%n%?ﬁﬁzmﬁ%)ﬁ%%%’?m%}ﬁﬁ R

HY IR 1 SORBRERBIEY, FRBIHEPS SR StPfoHird s gy ull
pliaaiairaténe (phe, F), proline (pro. P), serine (ser, S), threonine (thr, T),
tryptophan (trp, W), tyrosine (tyr, Y), and valine (val, V). 20 The term
.-%@iqgn%qlgodiy%rssdgysgumber,'; stands._for the nugber of different amipo i
acids present at a spe@i‘ﬁ%nﬁ%sﬁ%’ﬁ(%ff%aa%wge HREGt R SR eotice or
ntiRiberaad sequence. This sequence represents a plurality of similar sequences.

Each position in the consensus sequence corresponds to the most frequently

occurring base or amino acid at that position which is determined by aligning three
OF MOTe sequences.

The term “alter” stands for a process in which a defined position in a sequence,
either nucleic acid sequence or amino acid sequence, is modified. This comprises
the replacement of an amino acid or a nucleic acid (nucleotide) with a different

amino acid or nucleic acid {nucleotide) as well as the deletion or insertion.

The expression “a polypeptide binding a molecule™ stands for a polypeptide that
has the ability to bind a target molecule. The term “specifically binds™ stands for a

binding activity with an affinity constant of more than 10 E 7 (107} liters/mole.
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determined by aligning the sequences of an assembly of a plurality of
sequences of polypeptides which are homologous in structure and/or
function from the same and/or different organisms to a reference or
consensus sequence and identifying-the 25 total number of different
amino acids present in all aligned sequences at the specific position The

thewmae@a;uoBr@ﬂ‘caﬁ a@mcmcﬁs neﬁla@t;defeﬂﬁl hqmﬁmg@u‘ﬁenn G-CSF.

ToledeR: A e SRR SRRt

51} ?os‘?”EEd 'éh@aﬁ

alatztize Vid it R und that some sequences do not contaln aII posmons
of other allgned sequences, i.e. it may be possible that sequences

CORtaiANe. OF MG delefinns, 19 achieve MaXimAllevelz T iR AN A

conservation gaps can he introduced in these sequences. The gaps are

o%ﬁB‘fé‘&%@c’ﬁ’lHVﬁWensﬁﬁeﬁi‘é ﬁ|&§ﬁ5ﬁ8&eﬁﬁ8€&mﬁﬁ@mc’%t guino acid
"SueriapEping M‘ﬁmdi@mm’nmﬁéq@@ﬁ,FEGR)rmmaﬂ_memnce, a selection

Expressian Flements stand for a method to ligate DNA fragments
and describe linéar DN fragments used in and obtained by this method

(see e.g. He. S.N,, et al., Gene 77 (1989) 51-59; Kain, K.C., et at,
Blbettmiglusied (2091136810 374, Simltdinaeidk Riansksalor Anahlynucleotide
Bigabem: 13441992) 961@?'6:. gENE trARSCripE igeSamentakintd thLQle to the
T%Oggr'l%%cg mﬁto"c@&?n“!;% c?ﬁ%ﬁa}&d?‘]‘dc e%ngm erminator: Qi%%%&'l the same
€ promotor-mo [&enco ranscription promotor
séaﬁéﬁ@@%fmlﬁﬁﬁﬁ%@ﬁ%@ §}§al}€ﬁg\é BS = ribosomal binding site)
and the T7 phage enhancer sequence (gIOepsiIon) (Lee, S.S., and Kang,

enag%mm ma&ai%t%%‘d%%m?ée% T&f‘e?%éﬁ@%%o%ﬁ%%é?%ﬁé A,

le a COUp ed transcription and trans atlon Ina rapl translation

SPEEHRS $32-RTs AR Y2 S)otetiPAGHN RRUChe RV 8EBREYS ©

Mamaheim,(@errianyglfthmtermidafgmod ugvencodds.aGlrahsiadion (his, ),

steg&e%n nd %)Dailcﬁfléﬁﬁ@'@ié'{? FLWaQRf%{m'@%OQ\”TPOM&HRne (met. M),
10 ese.mo es Il se ces

pém%@% it N Bt Sl SSHNen Sty AR B T

Idbmmgl@m&eﬁl}%@smmm (E/Xp‘i@smﬁiemé‘ms Sykes, K F.. and
Johnston. S.A.. Nature Biotechnol. 17 (1999) 355-359) were assembled

)f hetsgnmgl%lﬁ%sag}/d dg\\lfveors%t\e %uﬁ)n% Jgtgn&rs%or the number of different amino

acids present at a specific position of an amino acid sequence. This number is
determined by aligning the sequences of an assembly of a plurality of sequences of
polypeptides which are homologous in structure and/or function from the same
and/or different organisms to a reference or consensus sequence and identifying the
total number of different amino acids present in all aligned sequences at the
specific position.

The term “aligning™ stands for the process of lining up two or more sequences to
achieve maximal levels of identity and conservation. It comprises the determination
of positional homology for molecular sequences, involving the juxtaposition of
amino acids or nucleotides in homologous molecules. As a result the compared

sequences are presented in a form that the regions of greatest statistical similarity
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standard PCR using the Pyrococcus woesii DNA-polymerase (PWO-PCR)
an intron-less open reading frame. i.e. the gene-module, is amplified by
sequence 25 specific flanking primer oligonucleotides, which introduce
overlapping complementary sequeneés to the promoter- and
terminator-modules. The PCR- mediated ligation of these DNA fragments

requires a free. hybridization enerqgy of .the complementary sequences, .

v%lcsrgl gé't?%én%%hvgr 'Oe?ﬁsgl e % %?Q&lgfﬁ%agfﬁ{gﬁ Sleﬁfgé_%“é?cﬁe?e%tdc Bgran
SHhRERE B &N SIBAG AligNeR apetnaverage DT InSOIesgH. e eeinsaees
aligesucleatides argdesigneado MybrididewithiemgenrvigmplatRial@dy and
t 48.C 10 .. This enforces the use of primer, ,
B e S S SR S
c?‘éﬂ’g@&%gl PeRAE ebiarisgaFSroximately 50 ng of the elongated

gene-module DNA is transferred into a second PCR mixture. This PCR is

suppliggydth30.tig 14(.@005%569&(9{ tﬁ?ga%ﬁBe%R’prPﬂﬁ%C%d and “Linear

terminator-DNA-mog l}'f g;;md se LéeI:ICG sp%:ific - 10 terminal primers. In
e BSSos SPBNAB b EPAstotné SERAE oF (HE2H bhifydepements and
cérppibmEntanDDNAMfragrerentssadeiz arymbti o hyated (Baink] Siee Methio,
a“ﬁ@ﬁ.ﬁ'é@hi.l@fellﬁ@@@?{)#%ﬁdﬁ)-%@@%%ﬂ iengt Q’.\J%%@éﬁﬁfﬁe?sqf@ PISINY 366-
r ules. e term "microorganjsm” t rokarvotic o
v el o I S St et AT
plefBIebRA sefe dlsd ot ehe BionpiEonsiBiing. olEne o wirdin s Badiiusinator-
stialdligestrains. friehsielansiiainscaliaonela TsirainsPsaHdePeBASromotor
SIS, 2L SUERI9Myes: i g st strains, For example ..Eécol
strglil%s comp%gesé%coﬁ’}%%g?ﬁ?g 6%%%%82011&%8%%#5\@1{% al)}ce&glé? 17
1BERaFlBY Kopitede SspeHarorives - Picard Kansénulor. Biochem. J.
Klavefdmetas #nd TSehizosalatharemuiaess B rieiasubsianitalftion and
chanapicsize,An apnlicablg prateinseaffold; Risk the, pratgingsborlden, from
bglon%]té%)‘ﬁa 1f.ag\%y,whmh reveals a well dean_ed hydrophobic core. A cfgs_e
r8EBnSHIB E e RERCH e MURIRRIEN tarri Aenter ST Bt B sk sRegdes
AransidiMobifRecsimit.ab8 (2000)1167:187 )l Sadwgd, theypratein sioodld T7T).
possRaaIspatially rﬁ@@@@t%ﬁ‘xﬁgﬁé@cmﬁl|¥é@§@ﬂl‘%§‘d&ﬂkﬁﬁ9§§§_{ﬁ%epﬁdes>
a‘gvi\]/gk}s(i/te gbirégini?sﬁgck%[. er f’_}gsh\(j)uldéﬂot contriq%e to‘}he Intrinsic L
core-s ability (Brédki; PEIE aﬁ}.ﬂﬁé&ur%m FEOTBTG! e(]i%gﬁ%ﬁ%s Hnear
|dedySIHIE pretemtra ik es.idhdrertydinvbvednin SHe.réboyritiBiptichnol. 17
nmuiiple 3n6rk-felatedtargettbicd by these modules by a two-step PCR. In a first
standard PCR using the Pyrococcus woesii DNA-polvmerase (PWO-PCR) an
mtron-less open reading frame. i.e. the gene-meodule, is ampiified by sequence-
specific flanking primer oligonucieotides, which introduce overlapping
complememary sequences io the promotor- and terminator-modules. The PCR-
mediated ligation of these DNA fragments requires a free hybridization energy of
the complementary sequences, which has to be lower than a delta G of —25
kcal/mol. This is achieved by sequence extensions, which are in average 25 bp in
length. The primer oligonucieotides are designed to hybridize with the gene
template at a temperature between 48 °C to 55 °C. This enforces the use of primer
oligonucleotides with an average length of 45 bp 1o 53 bp. After 30 PCR cycles the
PCR mixture containing approximately 50 ng of the elongated gene-module DNA
is transierred info a second PCR mixture. This PCR is supplied with 50 ng to 100

ng of the respective promotor- and terminator-DNA-modules and sequence specific
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20 The hemopexin-like (PEX) protein scaffold fulfills these criteria. This
structural motive is present in a plurality of different proteins and protein
families, e.g. hemopexin (Altruda, F. et al., Nucleic Acids Res. 13 (1985)
3841-3859), vitronectin (Jenne, D., and Stanley, K.K., Biochemistry 26
(1987) 6735-6742) or pea seed albumin 2 (Jenne, D., Biochem. Biophys.
mmun. 17 25 1000-, The stal str cture analys
ORI SR oGR8 dom S Sha 5t s Ao o o
du@pt@@pfbgﬂmq:@@m@m propelimgmpaiogye(landyretial. clStegeadretReik, S
(L298) Orbl-B49: raberobhiR 1,88t abe SlsUCkME BridBIONASEBEI)nT Bemprising
blﬁc%ﬁ}s are %3 Lg:h composed of four beta-sheets in an anti-parallel
otientation. Qf‘ogether they form a cavity in the center of the molecule.
The four blades are linked together via loops from the fourth outermost
beta- %E&ﬂdmfdﬂ@@@m@ﬁdm@gédreb|aﬁﬁ\wvtb@cflfﬁid1m®£ﬁm@§hbeiﬂ$ﬁrﬂmﬂvotlc

QFO@EJPS_[%% :;hed'slﬂg%%&%% oRngels e lerminal nﬁlﬁ f{ﬂe‘?’
structu el e b sq oI IS |nv0\1/: ‘

”@&%%%fﬁ&@&%l%s@o&ﬁz W o Strgellie: %1@9@15)}&217 S368)dEqK3110: veast

examle blndln S|tes fr [e) s Ilke caIC| A rlde ngbson
x E -] 'l ces and

i 26 -130) as weII as for |nteract|on W|th flbronectln
TIMP 1/2 (tissue inactivator of human matrix metalloprotelnase 1/2).

rins and h known (Walton. and Overall
SRR 2 IR FIOUA P WiABIOERTE RO Badimitiy
Qreig%}la@édl@i%gzt@%&ékgi%icétraveabélml @@%ﬁé@ﬁf%@@@%@e A
V‘élo&tﬁlémﬁfﬁﬁﬂs&weéﬂZhé&ﬁ)hﬁﬁ&dﬁ@’ﬁﬂﬁp@m&ﬂk&@Iﬁ)‘iﬁﬁe@@mmﬂkerra A

0 t ind

R TSI TR AT i
VESRARE téﬂ piuioaaty indey i@t%%é’é’ilﬁréﬁwﬁeali%B?n‘Pé“éﬁ& pocket.
FisethatljdnddebiBitiu264 (hO M)y n5E-566)sTEhEiprébominanitly. et al., Nature

hydrophahic 3”@@&595 "Bﬁ%%‘?t‘ﬂéfe% the,adiagent afiRependiatyYnyolved in

oriented beta-s (ﬁets P ?V o1 of the required structural stability
él’EﬁﬁFs?%’BiHO% uugle PR B, BEF1996) 556-566; Fulop, V., and
Jones. D.T.. Curr. Opin. Struet. Biol. 9 (1999) 715- 20 721).

The hemopexin-iike (PEX) protein scaffold fulfills these criteria. This structural
motive is present in a plurality of different proteins and protein families, e.g.
hemopexin (Altruda, F. et al., Nucleic Acids Res. 13 (1985) 3841-3839),
vitronectin (Jenne, D., and Stanley, K.K., Biochemistry 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) 541-349; Faber, H.R.. et al., Structure 3 (1995) 551-559). The
blades are each composed of four beta-sheets in an anti-paraliel orientation.
Together they form a cavity mn the center of the molecule. The four blades are

linked together via loops from the fourth outermost beta-strand of the preceding
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Protein-databases like SMART (Schultz, J.. et al.. PNAS 95 (1998)
5857-5864; Letunic, L. 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 25 in suitable protein frameworks

J. Mol. B| 332 (2003).489- 503; Forrer, P., et al.,
&gz%é?o%ﬁ LFH% (’?56135“1% ngg)tr i@enti ﬁS@n‘f’ﬂ&ﬁﬁ aftefiBHphide bond
redTsALZAb e cadicd Positonetinghe: PEMiddldnd gamidar approach
was performed using the SMART database. Amino acid positions were

idgent PEX.do arer ndomizable without 30 affectin
tﬁ% pgktetemsé’as QiddrdD 1(5’?1‘{: |ona?icon i ?oﬂué%engFgé?ﬁﬁ)Pr%‘?nﬁ’F8ﬁlﬂ1

SR dansh e moimEX-domaies, thie ahsmsierin-tiks fotowlmg talsherls
fmmadﬁéeﬁemmué5rwme:@llgﬂeﬁwmm redty oinfeumatics taohs) 527.

SEGF MINGBE. S&%ﬁﬁ% A Plosum 62,113 ng umg% gl%1£ &%%m

protelns containin omain. sequence |

M afidprotd érﬁ%%m@uﬁ%‘% %?%t%%fé?ﬁhlk%&ﬁk #ode RERDEERVSTS
d3 Wgedlinothid s inventions (8EQniBriGo)h pendbxiSbroecREXZTMORISEY (tissue

Eg%g%%tgg 85SaMmplY %%E?I’x&;sx%égﬂr BL%‘IE?E%Z q %{BSMM%GIBH%@QMH are
O T e e oL P 8t %%mmmaycmafmm

(&ﬁi&k@m@}@dﬁmo@ .nfetahoprotainse 1IN0 2t hitnas POBRERL(P.2., et al.,
NMMO2rabBis PSOIAF 0B Jnatix MM humand208254 14,
metalloproteinase MM03 MOUSE P28862 12 3 MM03_RABIT P28863 13
The hemopexin-iike protein domain offers a high structural homology among its
protein family members. High structural equivalence of the hemopexin-domains of
¢.g. human Matrix-metalloproteinases 1, 2 and 13 has been reported (Gomis-Ruth,
FX. et al., J. Mol. Biol. 264 (1996) 556-366). The predominantly hydrophobic
interactions between the adjacent and perpendicularly oriented beta-sheets provide
most of the required structural stability (Gomis-Ruth, F.X.. et al., ]. Mol. Biol, 264

(1996) 556-566; Fulop, V., and Jones. ID.T., Curr. Opin. Struct. Biol. 9 (1999) 715-
721).

Protein-databases like SMART (Schultz, 1., et al., PNAS 95 (1998} 5857-3864;
Letunic, L. et al., Nuc. Acids Res. 30 (2002) 242-244) were recently used to
compare homologous sequences and protein-folds in order tw identify non-
conserved, and thus theoretically alterable, i.e. randomizable, amine acid positions
in suitable protein frameworks (Binz, HL.K., et al.. J. Mol. Biol. 332 (2003) 489~
503; Forrer, P., et al., ChemBioChem 5 (2004) 183-189).

To identify potentially alterable, i.e. randomizabie, amine 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.



MMO03 RAT P03957 14 matrix MMO8 human 1 P22894 15
metalioproteinase MM08_MOUSE 070138 16 8 MM08 RAT 088766 17
matrix MM09 BOVIN P52176 18 metalloproteinase MMO9CANFA 018733
19 9 (canis familiaris, dog) MMO09 huitian P14780 20 MM09 MOUSE
P41245 21 matrix 1 MM10 human P09238 22 mOetahoproteinase
V5 O o) 345598 ot AT A PE580 26 1llowing (e L
rfretall dp¥etemagE v 1N QUISEP 8496 (he 7P ez VM2 fRABIC P ReR 21GCG)
2&iNMIMAL Roin QB33 RS unnedrix MM13-BOVIN 077656 30 1
metalloproteinase MM13 HORSE 018927 31 13 MM13human P45452 32
MMI3 RABIT 062806 33 matrix MM14 human P50281 34

metalloproteinase MM14mouse P53690 35 14 MM14 PIG Q9XT90 36 ~
MM14 RABIT Q95220 37 MM14RAT Q10739 38 matrix MM15 human
P51511 39 metalloproteinase 15 MM15 MOUSE 054732 40 matrix

MM16 human | P51512 41 metalloproteinase MM16 MOUSE Q9WTRO

42 16 MM16RAT 035548 43



14 sequence id of the PEX-fold in PDB data swissprot data bank
hemopexin Protein family domain as used in bank code number this
invention (SEQ ID NO:) matrix metalloprotemase C MM17 human
Q9R0S3 44 MM17 MOUSE | Q9R0GS$3 45 17 matrix MM18XENLA
metalloproteinase I (Xenopus laevis, African 013065 46 18 clawed frog) 1

S

m&trlx

Il(‘O

R R

oprm[%'i’il\ase

MM19MOUSE

MM20_human 060882 50 20 MMZ20 PIG GUSE PP57748 51 79287 52 |
matrix MM24human Q9Y5R2 53 metalloproteinase MM24 MOUEE%WBC@ id of the |
S2 54 FEEXMM24RATEP W6 | Bavimpitikdnetediaproteinas@mopexin
Pmte}ﬁ%ﬁghuma b@INPA2 56 125 matrix methtoproteinase MM28hitHaH’ ea;t;ied o
Q9H239 57 |28 vitronecun VTNC human 1P04004 58 VTNC M@ D NO-)
peroxiB8488 59 VANG _RI&n$48819 60 VIINGEABIT i P22458T61 (able |
assembiydhctor | PEX2 rat P24392 L 04
matrix MMOI Bovin P28053 06
metalloproteinase | MMO1 _HORSE Q9XSZ5 07
1 MMO! human P0393¢ 08
MMO1 PIG P21692 09
matrix MMO2_chick (chicken) Q90611 02
metalloproteinase | MMG2 human P08253 10
2 MMO2 rabbit P50757 03
matrix MMO03 human P08254 11
metalloproteinase | MM03 MOUSE P28862 12
3 MMO03_RABIT P28863 13
MMO3 RAT  PO3957 14
matrix MMOE human  P22894 15
metahoprotemasu MMOS MOUSE + 070138 16
8 MMO8 RAT Q88766 17
matrix MMO9 BOVIN P52176 18
metalloproteinase | MM0O9 CANFA 018733 19
9 {cams familiaris, dog}
MMO% human P14780 20
MMO0S MOUSE P41245 21
matrix
- MM1i¢ human PO9238 22
metalloproteingse | \pv10”MOUSE 055123 23
matrix
. MMI11 human P24347 24
ﬁetalloprotemase MM1 1 MOUSE Q02853 A3
matrix | MM12_ human P39900 P26
metalloproteinase | MM12 MOUSE P34960 27
12 MMI12_RABIT pP79227 28
MMI12 RAT Q63541 29
matrix MMI13_BOVIN 077656 30
metalloproteinase  MM13 _HORSE 018927 31
13 MMI13 human P454352 32
I MMI13 RABIT 062806 33
matrix . MM14 human P50281 34
metalloprofemmase | MM14 mouse P53690 35
14 MM14 PIG Q9XT90 36
MM14 RABIT Q95220 37
| MMI14 RAT Q10739 38
| marix - c1z
: - MM15 human P51511 39
metalloproteinase | 15 MOUSE 034732 40
matrix ' MM16 human P51512 4]
metalioproteinase - MM16 MOUSE QOWTRO 42 |
L 16 - MMI16 RAT 035548 43 |




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 5 full length proteins. Table II: Location of the
hemopexin-like domains in the proteih$ of table |. sequence amino i
hemopexin-like protein acids domain total start end SEQ ID N0:02 663

469-663- SEQ ID'NOT03 1305 97 280 T SEQ 1D NO'04 305 97-[285uHk&dd of the |
f ID NO:05 662 468.662 1 ence amino hemopexin:like protéienamidsin
Proteindamiin totg %%tﬁ%%g‘%g%%e 0:06 %ﬁﬁﬁﬁ%ﬁa ID NO!Gpumgg: as used in
275 469 SE(% ID NO:08 469 275 469- SEQ ID NO:09 469 275 46915 nt%on
_ID NQ: 10 660.466.660.-SEQID-NO:11 477287 477- SEQ 1D NO2BG 2 NO:)
mar*287- 1.477- SEQD Nl 478 288- 4789SELYID NO: 14 475 2854475-
S TB O 15187 2¥EUBE- SEQ ID RERIS265 276- 465- SEQ 4D
e NOTI7 466 2 AR SR ID NO- 18712 518- 712-"SEQ D NO:19 704
metal |0t aifdke SEQIRMNO:20: 70F &1 707 |SHEQUHZ NO:21 730 531- 736 SEQ
18 1D NO:22 476:@886¢ #at6- SEQ ID NO:23 476 286- 476-
mam MM19_human Q99542 47
metalloprotemase | yvi19” MOUSE QOTHIO 48
matrix MM20_BOVIN 018767 A5
metalloproteinase | MM20_ human 060882 50
20 MM20 MOUSE P57748 51
MM20 PIG P79287 52
matrix MM24 human QOY5R2 53
metalloproteinase | MM24 MOUSE QOROS2 54
24 MM24 RAT (99PWao 35
matrix
metailoproteinase - MM235 human QONPAZ2 56
25
matrix
" metalioproteinase | MM28 _human Q9H239 57
28
vitroneciin VTINC human P04004 58
VINC MOUSE P29788 59
VINC PIG P43819 60
| VINC RABIT | P2245% 61
{Table I 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
3 full length proteins.

Tabie II: Location of the hemopexin-like domains in the proteins of table 1.

sequence amino hemopexin-iike
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:03 662 468 | 662




SEQ IDNO:24 488 291- 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- 1 SEQ ID NO:30 471 281- 471-
SEQ ID NO:31 472 282- 472- SEQ HINO:32 471 281- 471- SEQ ID
NO:33 471 281- 471- SEQ ID NO:34 582 316- 511- SEQ ID NO:35 582

ﬁ(leiosple%(m yggellnproteln auq qg main to?albsigugg&%gwéﬁ ID NO: 17
582 316 -511 J SEQ ID NO;3§,582 316 -511 4'5381' D NO §3d669 367
-562 SECWW 667-8340-535-SEQ
ID NO:42 MA®0sEQ 1D NG 607 340 -5328° SEQ 1PRI0:44 606
332 529 SEEIIDNG4E7578 333 -580 SEQ ID NOXMG 467 2465467 SEQ
VS U WA Rk v

SEQ ID NO:09 469 275 469

SEQ ID NO:10 660 466 660

SEQ ID NO:11 477 287 477-

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-

{ SEQID NO:i6 463 276- 465~

SEQ ID NG:17 466 277- 466-

SEQ ID NO:18 712 518- 712-

SEQ ID NO:19 704 510- 704-

SEQ ID NO:20 747 513- 707-

SEQ ID NO:21 730 531- 730-

SEQ ID NG:22 476 286~ 476-

SEQ ID NO:23 476 286- 476-

SEQ ID NO:24 438 291- 483-

SEQ ID NO:25 492 293 487-

SEQ ID NO:26 470 279- 470-

SEQ ID NO:27 462 272 462-

SEQ ID NO:28 464 274~ 464-

SEQ ID NO:29 463 275- 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




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 4781288478 SEQ ID
NO:59 478 287 478 SEQ ID NO:60-4%59 26D | 4D9 SEQ ID NO:61 475
288 475 (Table Il end). A consensus sequence of 210 positions has been

determinéd by the alignmentaf,dhe abave listed rerpnppaxiiiike domains
(SEQ ID NQ&Q@ESEQ ID NQ:88).. 17- The numbgsfslifferent amiﬁgo acids
per position has been deterpgiged in order to compile an agjpo acid
diversity 1 ("determination of yariability™ see faple 111}, Gaps in
the sequ ,ﬂﬂ&i‘ig rﬁér‘l?gn by a hypﬁg (-){see ablé?@-tm %19 ment
of all sequékEes) Fer-a¥ery positioA®H the consensué sequenée the 5
number o gg@rﬁp Igo acids (amyge acid diversity, numberygs given.
The maximuri-pessible-rumber-is-21-(20-different-amino-aeids1-gap). A
low diversiBFRUMBER iAflicates a hi@hly conserved gBsition. AR
diversity nugpberpingicates flexibiligaythis positionzi@ble III: #Amino acid
diversity number-for-each-positronof the216positions. 10 of the —
consensus JegUEee! for the conseﬁééjs sequence \'ﬁf{%ou gaps.see SEQ
ID NO:01, for thebcRasgRsus sequends with gaps séa(SEQ IDSBED:88. U C
3s 4ri64 113010V 6 2T 458881316 1745 312,46 71899
132 3~ 17%%%3‘%% 1133 150% 385 P

SEQ ID NO:45 578 333 -330

SEQ ID NC:46 467 277 -467

SEQ ID NO:47 508 286 475

SEQ ID N(»:48 527 286 474

SEQID NO:49 | 481 201 481 |

SEQ ID NO:50 483 203 483

SEQ ID NO:51 482 292 482

SEQ ID NO:52 483 203 483

SEQ ID NO:53 645 377 572

SEQ ID NO:54 618 350 543

SEQ ID NO:35 618 350 5453

SEQ ID NO:56 562 314 511

| SEQ ID NO:37 520 328 520

SEQ ID NO:58 478 288 478

SEQ ID NO:5¢ 478 287 478

SEQ ID NO:60 459 L 263 459 |

| SEQID NO:61 | 475 288 1 475 }

(Table 11 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).-
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51481281813451773 67491192813561781 10503 931367
1791381051794 8913714!1806" 95289512381816 1053 3 96
11139191827 1145421971614013 1836 12655989 1418

1848 137562998142 6.185 10 4457 210089 1438186 12 15
105891014 1441018710 16759111029 14518812 174604 103

05 e e s Sh Brbiie? fa et Beieo s e

R8P i Esming 241G g i eraing B “sgtorpymatiom of rasialnlgg ™) epigble

19778648 nbhe ikl 26ids 6 hiaZdl55 4 19BRr27.9 kZ0 QA IV Ji356he
A hAR 20281 Ehdkadtd 9oL 12,2009 296 fie. ]n]o%s]e}ls]aéss%cgl@ﬁ@e the
10 302 Zf;i%lﬁ 101591120210 31774411713160102038 327

REELe] (VST 205 35 857 EBERosdsSsgs pymben) 1o gven. The

maximum possible number is 21 (20 different amino acids -+ 1 gap). A low

diversity number indicates a highiy conserved position. A high diversity number
indicates flexibility at this position.

‘Table I1I: Amino acid diversity number for each position of the 210 positions

of the consensus sequence; for the consensus sequence without gaps see SEQ
D NO:01, for the consensus sequence with gaps see SEQ ID N(:88.

S . g _ £y . < g £ _
=z : eZl £& T8 EZ = E -
Plos6 44 | 11 87 130 1 10 173, 6
20 45 1 7 88 | g 1311 6 174 | 3
5| 1 46 | 7 8 | ¢ 1321 3 175 | s
4| 2 471 ¢ 90 | 1 133 | 5 176 1 %
s 1 o5 a3 | 12 81 8 134 | 3 177 1 3
61 7 ag | 1 92 | ¢ 135 | 6 178 1 13
7110 50 | 3 g 5 136 1 7 179 | 13
§ 1 10 510 7 94 | 8y 137 | 14 186 | 63
9 | 11 21 8 95 | 12 138 | 13 1811 6
10 | 3 530 3 96 | 11 130 © 182 | 7
11| 4 541 2 97 | 6 140 | 13 183 | 6
1] 6 55| 2 98 | 9 141 | 8 184 | §
1317 s6 | ° 00 | ¢ 42| 6 185 | 10
14| 4 57| 2 100 | 89 143 | 8 186 | 12
15110 58| 0 101 | 4 144 1 10 187 | 10
161 7 59 | 11 102 | 9 145 1 7 185 | 12
17| 4 60 | 4 103 | 8 146 | 4 189 | s
18| 7 61 | 3 104 | 13 147 | 8 190 | 4
191 7 62 3 HERE 148 1 12 197 | 1
20 2 631 2 106 | 10 149 | 8 192 | 3
21| 8 6d | 4 107 | 1 1501 8 193 | i
2 7 65 | 4 108 | 10 1510 14 194 | 1
237 66 | 10 109 | 8 152 110 1951 2
24 1 2 67 | 13 110 | 7 1531 9 196 1 10
251 4| 68 | 11 11 1 5 154 | 6 197 1§




3457731201 1632065 35117810121816452074 3610797
12231652084 3 3712808!1239166102099 385814124 167
1312101 3911!82811254168124011839126416910 411284
12'12781708 4298581289 17118 -43686 13129121172 8 (Table
[l end). 19- Table IV: Alignment table for the sequences SEQ ID N(r):02

to sequence SEQ[TDN(F)G]l. SEQIDNO-02 PELCCIKAD INEFDG VA
QIKGE SEQIDN@03QPPISKNQKLLV#AYCT{IGGR| 3
SEQIDNODE Q P2 $KNEQ K L E.2Y AR C - -G 6|R: SEQIDNDDE PE
1ClEQDI YV FD|G 4|A-G K G ES BEQIDNO9BE: (V:ED S K 2 i Fal A
ITTLR CGF ISEQINNGEI)Y VICB SKFDA-TARG - | 5| 3¢
SEQENOrG8 P KIAEDSKLTPDATTIRIGK { SEQINNDOBS p Q¥
CDISKILTHEDAJTTLRGE-SEQDNO I0QRPECKQDIVEDG!
AQRG > SEQUBNOILP ANEDP AL SERDAVSLRGEHS!
SEQ4BNof-s M ¢ &$PLF D ANASTLR G FIEEQD-NO |3 B vifc
D DIESFB-A 1 SURGEK SEqrﬂfé*.k oi4-. M 68 s AS F D égfll Tf'.p: :

- By ) I ) AR i o - G R i Togy:
'C:E \.él_lkgllé_/l\l’OFlsEl\Zgl \:‘LT:\ Sk hg %J. TT |_]5- \*7 Lﬂ g EQ I.ib\b\.;lu}l('} AN

ST 7y S 117 | 13 160 | 10 203 0 8

32 7 75 4 118 11 161 G 204 8

33 8 76 3 119 2 162 4 203 11

34 5 77 3 120 | 163 7 206 3

35 11 78 14 121 8 164 5 207 4

36 10 79 7 122 3 165 3 208 4

3 12 8¢ & 123 9 166 10 209 9

38 | 15 81 | 4 124 15 167 | 13 1 12101 1

39 i1 82 8 125 4 168 12

40 11 83 G 126 4 169 10

41 12 84 12 127 g 170 s

427 9 T 128 | -9 17: f 8§ !

31 6 | 86 | 13 126 | 12 172 | 8 |

(Table IIl end).



SEQIDNOI-pTACDPHLRFDAA_RGE SEQINNOISEDVCN
VD'.DAIAEIRNR SEQIDNO:19_DICKVN-1FDAIAEIRN
'-SEQIDNO:2CDDACNVN-1FDAAIGNQ-SEQIDNO21 NP
CNVD-VFDAI ,EIQGA-SEQIDN0:22FAKCDFALSFDAI
STILRGNODKCDPALSFDSVSLRGE SEQIDNO24PDAC

LY SeotieBI B isEo RO R it o

¥%FCHQ ., SFDAV-TPGEK-SFQIDNO2SPTACDH
NLKFDAVTVGNK-SEQIDNO29S'FVCHQSLSFDAVTP
GDK 11 SEQIDNO3CDKCDPSLSI.DALITSURG
SEQIDNO3L fID.K € D PS5 Y SIL D Afl TS b RG F - SEQIDNO:32 P:D -
K@IDMFMSIQSPLIAsITkSLR;G:E-LSGQIDNOBQ PDKGDPSLSDHA
| TeoleR GIE tSEQINOI<ENJICDGN-2FD.VAM_LRGE ¢ -
sgggg@ﬂgoag, PNICDGN-*FDTVAMLRGE-SE0IDNQ86 N I:C -
DG e F PDIQVAMIRGE&SEQw‘DNO37IﬁIGDGNT-EDRPAVF
RG Eo.SEQIODND 39 EN;JI CDGNFD T VIA I LK G E - SEQIONG:31,
N*BTG D - FQTVAMLR G F= SEQIDN0:40 ¥ CDCN-<FD TV -
ARLRGE SEQIDNO4LRPNICDGN--FNTLAT. KRESEQ .
INKBZ2 PN FCD G N-1F N TA L RKK-SEQMNO:43 PN [CD & N
- SENTALKRE SFQINNOM44HACSTH-“FDAVAQIR(FE: -
SEQIDNO:45 HRIC T AH+- FD-AV .;Q 1 A E SEQ ID NO 46 S RC -
DENMVENAYTTMR GE-SEQIDNO4-POFC$SEL. DAM:
MIEE5P RGK {SEQIPDNOASPNPCSGEVDAMV,_G-CEKCK -
SEQ1 JNO49DPDLCCDSNLSF‘DAV'TMLAGKE SEQIL)N@S(P
1)5#Q6Nan555SEDCAE/¢MCIKI€

SEQ IR NG 2T

SEQ IR NG:28
SEQ I NO2o
SEQ IR NO 3G
SEQ IDNQ:3)
SEQIDNG:32
SEQ IDNG:33
SEQ NG 34
SEQIDNO3:
SEQ ID NOusg
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SEQ 1D NO 37
SEQ ID ND:3%
SEQ 0 NO3Y
SEO 1D NO-40
SEQ TD NCr4)
SEQ 1D NQ.4T
SEQ 1D NO 43
SEQ 1D N 44
S$EQ 1D NO 43
SEQ ID NO 4
SEG D NG 4T
SE( 1D NC 48
SEQ TD KO 46
SEQ ID NOSG
SEQ 1D NO'51
SBQ IDNO-S52
SEQ ID NG:53
SEG D Nn5e
SEQ [P NO:s3
SEQ 1D NO-56
850 1D NO:5?
SEQ D NO5E
SEC 1D NOSS
SEQ I NO:60
SEQ IDNOE)
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SEQIDNo5iDLCDSSSSFDAVTM_GK_ SEQIDNO52P D C
DSSSSFDAVTMLGKE-SEQDNO:-TNCDGN--iN-VA..F
AGE-SEQIDNOS4PN1CDGN--FNVAFRG SEQI*NOSSP N |
CDGN--FNTV%ALFRC SEQIDNO56 PDKCEGN--FDAI"
NKGF SEQINNO57FDAITVDRQQQ SEQIDNOSSQECEG
Sy PAMMOQKD - SFQIDNOS9 QKECFGSSVFFHFAL
B‘% PHBENO6CRE CEGSSVFAHAMQRD-
SEQIDNO:61QEFCEGSSVFEHFAMLHRD 20 (Table IV
continued) EP,FKD,REMW,RI-VNPRGKP NLEERCYDLF
KNR-*NiLEERCSDLPRNR-<FFKDRFIWRT-VTPG
DK P VvM?FI{KfDFiF&MR“—NPiLYTpé VNIFKDRFMR-NYY
PF-U7VNMFEKDKFYMRY-NY1PE IIMFEKDRFVMRT.
NSEPF-FEFKDRFEINIRTPRDKP F.IFKDRHWRK-SI.
RKL VILFFKDRF.RRKSLRTE-1ILERKDRVFNiRKVL
FKQRﬁlfvv‘R};(L“RTR YIIFEKDRYFWRREHPAOLQR-Y
FFKCKVFWRR-HPQERT-Y BFKDKVENRR-HQLRT
LHFEKAGKYWRIL. S.EGGGRRYV LHFFKEGKVWRFSK
GKRRV YLFKDGKNIRFS EGKGSRPPU&LFKDTGWYW

KlPLFNHRG}SPLG % Y W R 5 G G R v
H T G K Y W R F K K G K G R RV
L Y L F K D G K Y w R F S T G R G S P
L i 7 F K b G W ¥ W K P L N H R G 5§ P L
y L F F ¥ I R Y F W R R - 5 H oW N P I -
Y L §7 T XK B R Y F w R R . g H W N P E
L F F F K A G F 0V W R . R G G0 . 8 ST
L F FOF K A & F VoW R LR 5 G R . L ¢ ¥
3 F F F K B Rr ¥ F w L K - v s ¥ R P ¥ -
H L F F K D W T F w W R . L r G s P A -
] F F F K D 5 3 F w WK . ! P K 5 5 T .
1 F ¥ F ¥ D W F F W W ® - L P G 8 P A .
T Lo F XK b R ¥ g w R L - |7 S s SN « B G -
T M ¥ F K D &k F F w R L - H P O L vV D -
T Mo F K D R F F w R L - noor Q g v D -
T M) F K D R F ¥ W R 1 - HooP O Qv oD -
M F voOF K ¥ & W F W R YR NN G - VoM D
M F ¥V F K E R W F w b3 ¥R OONOON O . VoM D
M F voOF E E R W F W R ¥R KON Q YoM R
M F ¥ F K I R W F W R vVoOOR W OON O - Vv M D
M i v oF ¥ ¥ R W F W R vOR N N OQ -V M D
M F VoOF XK & R W F w R v R B ® R B VoL D
M F VoOF ¥ 6 R 0W F w R ¥V R H N R - v L D
M ¥ voOF K D @ W F W R Y R W N R - ¥ M D
M ¥ voF K D 0 W F W R YOR 0N N R . ¥V M D
M F voF K o w T w R v R N N R - VoM D
A 3 T K G kK Y F W R L T R D R H L ¥ §
A F ¥ ¥ K ¢ K ¥y F w R L T R I R H L Vo8
L i ¥ ¥ Y K R F L W R K - H P Q A 8 g -
T Y A F K G Doy v W T Vo8 nos [S [ -
7 Y A F KOG By v w T voT no§ G P G op .
1L L. L F oD R ¥ w R R . g v H L M S G
L L L F K bR 1 F W R R - ¢ v H L R T G
[ L F F ¥ op R ¥ W ® 3 - o v H L P 7 G
L L F ¥ R B o’ 1 ¥ W R R - O vV H L M S G
M F Vooor K B R W F W R L R N N R R
M F V¥ K D R W F W R L R N N R - ¥ 0 E
M F v oF K © R W F w R L R N N R - L (R
T F F F K & F W W R L o P 3 G0 L Vo8
L Yo% F G 8 H F w I ¥ooaAa A D G N V¥ 8 -
s LS - s T 3 |3 L L F W G R T g A G T R
s woOE N 1 F E Lol F w G R s 3 G A R
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(Tabie IV end).

This method for the determination of the amino acidé 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 appiied
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GK_FFSGNQNWRTDDTNRM GKTLLFSGNQVKRD
DNHi GK,FFSGNQVWSVDDNHYVY GKFRGNKYRFNE
ELRACKIYFFRGNKVYKFNEEFRA GKDVFRGNKYV
VRFNEFLRA GKTFRCNKMRFNE_RA GKTS'-PRCN
KVRFNEEFR GH.FQ_DRWRFNEFQR GHTFFFQAD

R.Y. NNETQH. CKTYFFKGDRW EEMKT.OKYFF
STl L BRI W VS S R AT (SR e
[ LPesWoRs DAEH a7 gl puratriltyr sad whicy R eeppibeRriR @treation
FfttA Kt M\etSoia BB RriSeko bR ey Fatd Gue GoYaMW QA Dsrulcéive.
RQKVLFKGSGVcQWD_LARQKT_VGDEPVSYD_R
KRR QKUFVGDEYVSYDKRKRK QKT_FFV'G_LTSY
DK R RS EHPreitp gl @ lptiony apip Ragl EPRSIEHE Yigh e o Eersity
Ruvhbery S EsREIA Gdl BFHOG GeBWIBhYBR Rhls GK TiVelsi mBnber
WR R a@i@h&:&s%t}_on iR CR f@thW@sYeiQeEréAsi@U@ R éﬁ%sjﬁienlzl\zlﬁ. 4
\%AR&YI LARGG QS Aﬁ'W_S-,-I,TISQ@'/S%;NL SRS )
g >F“§1§1|3*E5§§“_ & % RBSHPERD 21 DOR PP BRE
SReltable B)FI@Scysreigs ¢sidugdn prablen\Weohtihued)found to be conserved
in all analyzed hemopexin-like sequences. This demonstrates the excellent
apphicability of this approach, as these two cysteine residues are of high importance
in the scaffold. These two residues form the disulphide bond that is essential for the
formation of the hemopexin-like structure by linking the fourth blade with the first
blade of the 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. alterabie amino acids. of the full length
polypeptides of SEQ ID NO:02 to SEQ ID NO:61.
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g7, M_LATPKFIADSWNGVPDNIQKI1. KA KLSSWCT
LCGAAC QKLKAKLSSWCIPLTSTAC MDPGFPRLA
DAWNAIPDHL MDAGYPKW.AGDFPGIGNKYV MDAG
YPKMIADDFPCICDKV M-DBP-GYPKMIAHDPGICrHK
V MDTCPKMIAE_FPGGNKV MDPCFPKLIADAWNA

I P &yt thealmtlemin K piteskei f Be e

IR NIPNSHE o gequpee PIEN P RS GISThampigring « thepgifogs in

LeRIKsSqhdR & M i BofsidedhbRWHIMIR Rufin% Beld DR ShN C K |
VPP SVTgxglgngtEMF?eGVPST VDPRSAGSFQMVFP

SUBPRERy PEYBKkMPCVPLDT VDPQ5VIKVD

KEFSGVPWNS ULMEQCF-RIADDFo-GVEPKV MD
KSEPIPR@QI2TDDFPGIEPQH VD5PRRATDWRGVPSE
| VDNi-PVPRKSDWRGVP5CI MDPGYPKLItTKNFQC
CPK,1MDPAVPKLISTHPGIKPK1 MDACYPKITKH

PP 1ctP kY MDA YR L 8T HEP e RP KM D¥D ¥BR

lIEEVFEPCIBEDEN MDKDRKLFEEDEP CRE D KV 531
534 541 547 549 550 553 558 359 566 567
568 569 570 577 578 579 580 589 590 597
598 600 604 608 611 612 617 618 619 620

626 627 628 6 638 639 645 646 647 648

tth b
e

650 652 654 655 658 663

SEQ ID NO:03:
98 99 103 104 105 111 128 131 135 136
145 146 153 159 161 162 165 170 171 179
180 181 182 183 190 191 192 193 202 203
210 211 213 217 221 224 225 230 231 232
233 239 240 241 242 231 252 258 259 260
261 266 268 270 271 274 279

SEQ ID NO:04:
98 99 103 104 105 111 128 131 135 136
145 146 153 159 161 162 165 170 171 179
180 181 182 183 190 191 192 193 202 203
210 211 213 217 221 224 225 230 231 232
233 239 240 241 242 251 232 258 259 260

2
261 266 268 270 271 274

2
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D
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MDKPVPRLFDPGGDKP EMDQDVPRLIF_FFPGIC
CTKI' VD5bYPKNIK-VWEGIPESP VDS5EYpKN1K-V
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DMDW vﬁ Té%lgPIS?éN A DY5|ZL§\/| DS\%LVS ATSé\éE P5$N
DY E FYN' KP A DE3P | 207 (Tablé IV ebhtinddd) D AT G L6TSD SOEIT Y

FFEKDQY 626 627 628 637 638 644 645 646 647
649 6351 633 6534 657 662

SEQ 1D NO:06:
276 277 281 282 283 290 307 308 309 310
311 312 315 319 320 327 334 335 336 339
346 352 354 333 358 363 364 372 373 374
375 376 383 384 3RS 386 395 396 403 404
406 410 414 417 418 423 424 425 426 432
433 442 443 449 450G 451 452 456 458 460
461 464 468

SEQ ID NO:07:
276 277 281 282 283 290 307 308 309 310
311 312 315 319 320 327 334 335 336 339
346 352 354 355 358 363 364 372 373 374
375 376 383 384 3835 38 395 396 403 404
406 410 414 417 418 423 424 425 426 432
433 442 443 449 450 451 432 456 458 460

461 464 468



o

10

I3
LN

HDSTLGSSGKCALCCWFPTSDSLGSSGKECALCG
FWPT DAVVDLQGSHSV FFKGY DAVFQKGGFFS=
FHGRRQ DAVFQKDG-F-F-HGTRQ DAFFMKDCFF
FHGTRQ DAtFQKDGFLV®FHG-RQ DAVVDLQGG
GHVKGAV DAVFFEF--CFFFFTGSSQ DPAFF,AGF
ngSig%AfFEAFGFSFFSGSSQDAVFFAFGu
E%@%§gn DAVFQQEHFTHVFSCPRY DAVFLQD
SFFFFSG-QVADVFQQD.-SFLFFSGPQHDIFQVQP
KSAPIBS@BHY HDIFQVQEKAFFCQDRY HDVFQV'R
F--KAYFCQDRFV HDIFQYQV--KAVFCHGKFF DAV
_QAF--GEFFSGSS Déy_HILGFFy-FRGS&%D
AAFGBPADCAYELKER LDAAFH DN g8 rEW L 3PA T
Y S KANIK Y3I2F Q3CSS H3P D A0i V B27K F3B4 | B0 G A% Q KD A
¥ SLFI\%@&VRY% §FFI\LQ; @PF %QD DE»@}Ej\E/ k%f KGB6||¢|1VI;j ;5. QG@ 7‘3QQ DP?AVV
V_KN26YVFPNG £t Dé«%DY_Jl\\éQ\I F?\gf% Pt 4o Bk
| 406 410 414 417 418 423 424 425 426 432
33 442 443 449 450 451 450 456 458 460
461 464 468

SEQ TD NO:09:
276 277 281 282 283 290 307 308 309 310
311 312 315 319 320 327 334 335 336 339
346 352 354 355 358 363 364 372 373 374
375 376 383 384 385 386 395 396 403 404
406 410 414 417 418 423 424 425 426 432
433 442 443 449 450 451 452 456 458 460

461 464 468

SEQ ID NO:10:

467 468 472 473 474 481 498 499 300 501
502 503 504 307 511 512 519 526 5

529 531 3538 344 546 547 550 55 5

564 565 566 567 574 575 576 577 5378 586
587 594 593 396 597 601 605 608 609 614
615 616 617 623 624 625 626 635 636 642
643 644 643 647 649 651 652 655 660
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RGS-NIGSDEVFFKGNK-RGSFMGSDEV FFYKGNK
Y KGSFMGSDEVFV~PKGNKV ICGSFMGSDEVFTF
YKGNKV RGSFNIiGSDEVFFKC,NK, KGAFUSNDAA
YVKGKY KGAFLSNDA.-YYFKGTY QGAFVHK_NGS
FYKGKEY QGAFPHKENCIFYYKGKEY QGAFVHKF
VG X Rl G DAMRWDC,ASVFFRGQ_V DDAMRYV:
SDGASV'FFKGQC. DAAFVYK--GRLVIGRSQ SAA
MSWQD-GKVKGVS SAANISIQD-GQKGKFV DAAV
SRQIENOML-SGPRA DAAFELN--GFIVFFSGPKF DA
AVUNGVV FFSGRKT DAAVELNG-FFSGPKA QGAF

skEG VT@%R%nQG)%FI\%}(E’\?YYTV-YﬁKGRﬁD-QﬁGAF

1S K PV FYK oRD 19D v¥'s N&G DTy FEK cAH 738G A

LPAFB:GE#1FPRER DBIK VIERS -332 - 40N FHS G DRV DS -

------ 358V P&iF S366D Kse®Q S 376 - -3 M S G76C. &S --384- - -%F S

6DKY§§( le 1\ continued) M KSLKLom--oo- VKL M

o S g‘?FCﬁ@ﬁ___%eCV%g BPKRE K g7 VIR
417 421 425 428 429 434 435 436 437 443
444 454 453 461 462 463 464 467 469 4TI
472 475 479

SEQ ID NO:12:
288 289 203 204 295 302 319 320 321 322
323 324 327 331 332 339 346 347 348 351
358 364 366 367 370 375 376 383 384 383
386 387 394 395 396 397 406 407 414 415
417 421 425 428 429 434 435 436 437 443
444 434 433 461 462 463 464 467 469 . 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

.
-
L]
g
-1
(a2
B
o
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MPHTIiGCEHVFCY----CV CKLENQS_KS------- VK

VVKFDPQTKR------ LKFDPKTKRL----n--- TL YKD
PKIKRI------- LiYOFDFKTKRI--nn--- LTLKLENQS
CKS----VKF EFDFNAKKAV3$HTLFFDPNAKKY -------
HSEFDPNAKKV ------- THY EFDNAGKN------ TH A
F%HRA%RVQH__FRVFAFNFVSHRV ------- FKV FA
ERS Y SRERPdL T TRV NRVSSQN _VN------- QVD K
RVNSINNEVNQVD NVRVSSREELN---__QVD WRV
REQINNY:MKVDFEVNQVC FEFDPNARMV--___ THI

FFFDPNARTVIII NVKDPVKVKA------- EGVKFDPV
KVKV -nnme-- LEC FEYDLLQR-------- KILEYDPLP

V NVKENN, K-ﬁg-u;u- G NVKFNNQKLKV:---- -

G NBYENRSK PR p @93 35,0 NYK FRN Qfi K5 a3
415 419 423 426 427 432 433 434 435 44]
442 452 453 439 460 461 462 465 467 469
470 473 477

SEQ ID NO:135:
277 278 282 283 284 291 - 308 309 310 311
312 313 316 320 321 328 335 336 337 340
347 353 355 336 359 364 365 372 373 374
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 4353 0 455 457 438 461
465

SEQ ID NQO:16:
277 278 282 283 284 201 308 309 310 311
312 313 316 320 321 328 335 336 337 340
347 353 55 356 359 364 365 372 373 374
375 376 385 384 394 395 402 403 405 409
413 416 417 422 423 424 425 431 432 441
442 448 449 450 451 453 455 457 458 461
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NVKFNNQKLKV ------- EFG WKFNNQKLKV------ -F
G NVKFDNFRLRM------- EPG RKFNNERLRM-------
EPG WKFNNQILKVI-pG WKNNQIKV------ F.71G WK
FNNQLKV------- EPG WKYDGECFV------- AP C NVK
VLDG LEA------ APG FEYNIN5S5KKiIVQV29 WRLNQ
QLR ¥ Eonfisiea; - - K G N'Ri.NQQLRPAG YKSDTFKEDP-
-~ -VSEKY1>TEKFAV----VSV FKVDTFKFDV--SV
KVDTSKEDV-__-VSVNKFDNQKUSV--P.PG WRFD
NEQKD SO0 PG WKFDNQKLSV------ FPG WAFPKNS1K
Tooomm-- EP" WRLDQAK_QATTSRVNLKTRRVDT---
-FDPR.RV LR%ﬁRRng---;V%IPPPygNiJ}Ial.& QK}\T(DT
AT 8PR%NL 0 RYD T2 it P P B0- (THble R/ bontinded)
GKISSSDWIHGOCGIKSSELRPEFIEKSBFELYETEESIKTD
WGCKANSWFNC 357 360 365 366 373 374 375
376 377 384 385 395 396 403 404 406 410
414 417 418 423 424 425 426 432 433 442
443 449 450 451 452 454 456 458 459 462

466

SEQ ID NO:18:
519 320 524 525 532 550 331 352 353 354
555 536 559 563 364 371 578 0 579 580 383
390G 596 397 598 601 605 606 613 614 615
616 617 624 625 626 635 63 643 644 646
650 654 657 638 663 664 665 666 672 673
674 682 683 689 690 691 692 694 696 698
699 702 707

SEQ ID NQC:19:
ST 512 516 317 524 542 543 544 345 546
547 548 551 555 556 563 5370 571 572 573
582 588 589 590 393 597 398 605 606 607
608 609 616 617 618 627 628 635 63 638
642 646 649 650 655 656 657 658 664 665
666 674 675 681 682 683 684 686 688 690

691 6Y%4 699
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OKANS-WNC QKANS-WFNC QKANS-WFNC GSI.S
DWGC LKSNS-WU.NCKSNS-WFNC LKSNS-WFQC
KSNS-WNCARGNK-WLNC ARSN.,WUNC ARSNL-
WLNC I'VGVVTLKCVGYV3$£QC QVGVVTILQC DV
G1IVL OCKSNS-WLHC LKSNS-WI.L.C FPREFGC F
PRRNGEERE LKSN_WFCCLKSSWGC LKSNS-WF
0 'E% & OB F G c M-INS-L_WC MPTNS-LLWC NiP
ANS-ILWC MPTN5-LWC YPKSALWMGC YPKSA W

MEHIDWB RIS AWMGC YPKSALWMGC YPKSALWMCC
VFKSI.FMGC

514 515 319 520 327 545 546 547 548 549
550 551 554 358 559 566 573 574 575 578
585 591 592 393 596 600 601 608 609 610

611 612 619 621 630 631 638 639 641
645 649 652 658 659 660 661 667 668
669 677 678 684 685 6B6 687 695 698 700
701 704 709

[N
th
[

L2

ey

SEQ ID NO:21:

532 533 537 538 545 563 564 565 566 567
568 569 572 576 577 584 591 592 593 596
603 609 610 611 614 618 619 6206 627 628
629 630 637 638 639 648 649 656 657 639
663 667 670 671 676 677 678 679 685 686
- 687 695 6% 702 703 704 705 707 709 711
712 715 720

SEQ ID NO:22:
287 288 291 294 301 316 317 318 319 320
321 324 328 329 336 343 344 345 34§ 335
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
450 451 457 438 459 460 462 464 466 467

470 474
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HKSFMGCPRSILFMCC FRSIFMGC VPKSILFNIGC
YPQSTWLVCAYPQSTAWLVCIRSNS-WLGC VPRN
ISWMHC YRNTWMHC LKSSS-WGC VKSSS-WIGC
VKSSS-W1GC LK5NS-W@EC YPKNIUWMG. PRNIL
WMC YPKNILWMGC APQMGWLDC CRWATEW MG
W%E@ﬁ%}e@c SSPSAW1],GC VRS.AWLCC 1I'PKS1A
_ G C (Table IV end). This method for the determination of the amino
acid diversity number is an all- 5 purpose method and generally applicable
aidnidt Nhitdd to a specific amino acid sequence, polypeptide, domain or
protein. Thus, the proceeding can be applied -31- similarly and
accordingly with other sequences to determine ngd identify amino acid
positiong‘]sgwithq‘agﬁigheﬁ)r?;riabﬁ% ané hich ate agé ssil?lle%for éﬂtgrati&%\o
withoutRaving astrongfinfldéfce ontthe $tability4hd fahtiorneity of fite
structurgs | Withsthe againo agid diversity gateulation amjgo acigpositigns
with a lqw, diversity 5.aumbeg..i.e. smaller than ave,been identifi
This Iovf/\é\c%ver%% nur%@t?er ﬁe%emb?gé a hﬂiéﬁ co%ggrvaﬁgﬁ Iikéﬂ €.g. f%?%he
cysteinékésidfiédn poftiondNp 4 431 452 433 434 440 441
450 451 457 4538 459 460 462 464 466 467
470 474

SEQ ID NO:24:

292293 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:23:

296 297 300 301 308 326 327 328 329 330
331 334 338 339 346 333 354 355 357 364
370 372 373 376 380 381 388 389 390 391
392 399 4060 401 410 411 418 419 421 424
428 431 432 437 438 439 440 446 447 448
449 457 458 464 463 466 467 469 471 473
474 477 482
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(see table Ill), which was found to be conserved in 57 of the 60 sequences
analyzed (see table IV). The cysteine residue in position Nr. 210 was
foundto be conserved in all analyzed hemopexin-like sequences. This
demonstrates the excellent 10 applicdiitity of this approach, as these two
cystei.ne residues are of high importance in the scaffold. These two
hﬁs gfl% form thegdlsulphide bond that is essential for the formation of the
mopemeH(e s%i ucture by linking the fourth blade with the first blade of
the polypeptide. From the amino acid diversity number as compiled and
ISR Tale iicamino acid 15 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
corresp%fmjmgzﬁﬂmno-géld miPbersfdr théfall Ieﬁb%h pb]lypeptlbb cantfot
be obtairiéd ditéétly, $dBle \AH3ts tBeamiddlacididémbeég® of thé) idehidied

high divessity @fﬁégg agids. h@galtej@%el g@*’m&%@; ojrvtbbel flhiengty;20
polypeptides e isting o
the alterable a?ﬁ no a%% po % ? acﬁ’g?the séque gé)es g%g(_) {%
NO:02 t#8equEiice SEQ ID4&K®.61¥?The Almbeding of 488 poditfons 435
each se;,ggenc&ﬁ in gqpsistency withy the agmino asid nyraberinggof theg
correspg |ng | le ggﬁn 5 SEQ ID NO:02: 470 471 475 476 477
484 50 504 505 507 510 514 515 522 529 530 531 534
541 547 549 550 553 558 559 566 567 568 569 570 577 578 579 580
580390 E@¥ 10 598 600 604 608 611 612 617 618 619 620 626 627 628
629 638 639 645 646 647 648 650 652 654 655 658 663 SEQ ID NO:03:
9899103 104 10-5111 128131 135 136 15 145 146 153 159 161 162
165 1707171 179 188481 82 18350 134 103493 28352033 %10 217
213 2173081 22892253230 23162323 P83 23912438241 23222513252 258

259 260h43 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 A58 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 38% 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
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261 266 268 270 271 274 279 20 SEQ ID NO:04: 98 99 103 104 105 111
128 131 135 136 145 146 153 159 161 162 165 170 171 179 180 181
182 183 190 191 192 193 202 203 210 211 213 217 221 224 225 230
231 232 25 233 239 240 241 242 258952 258 250 260 261 266 268 270
271 274 279 (Table V continued) SEQ ID NO:05: 469 470 474 475 476
éﬁgb@%%‘g% 03 504 505 506 509 513 514 521 528 529 530 5 533
40546 548 549552 557 558 565 566 567 568 569 576 577 578 579 588
589 596 597 599 603 607 610 611 616 617 618 619 625 626 627 628
GRFCBEB8AL645 646 647 649 651 653 654 657 662 10 SEQ ID NO:06:
276 277 281 282 283 290 307 308 309 310 311 312 315 319 320 327
334 335 g§6 3%% 346 352 354 355 358 363 364 372 373 374 375 376
383 384 385 386 395596 40340495 406410 494 4179418 9% 4221425
426 4331433 242 4481449 450 453452 456 45860 ABI 4613468 SEQ

ID NO:Q 42 /6277 28442823283 29943073308 3094310520 3147312 345

319 320,327 334 335,336 339, 346,352 354 355 358 363 364 372 373

374 37'3%763?%% 315335 358 203906 403 404306 110 41417 Iy

423 424095 A8 43741433 449 44381449 458 453752 4596 458460 251461

464 46832 441 442 448 449 450 451 453 435 457
458 461 465

SEQ ID NO:30:
282 283 287 288 289 206 313 314 315 316
317 318 321 325 326 333 340 341 342 343
352 358 360 361 364 369 370 377 378 379
380 381 388 389 390 391 400 401 408 409
430 431 437

411 415 419 422 423 428 420
438 447 448 454 455 456 457 439 461 4653
464 467 471

SEQ ID NO:31:
283 284 288 289 200 207 314 315 316 317
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

.
N
2

2 416 420 423 424 429 430 431 32 438
439 448 449 455 456 457 458 460G 462 464
465 468 472
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34 (Table V continued) SEQ ID NO:08: 276 277 281 282 283 290 307
308 309 310 311 312 315 319 320 327 334 335 336 339 5 346 352 354
355 358 363 364 372 373 374 375 376 383 384 385 386 395 396 403 404
406 410 414 417 418 423 424 425 426 432 433 442 443 449 450 451
452 456 458 460 461 464 468 10 SEQ ID NO:09: 276 277 281 282 283
ﬁo%gg 308,{.309@10 ill 312 315 319 320 327 334 335 336 339 346 352
A°355 558385364 372 373 374 375 376 383 384 385 386 395 396
403 404 15 406 410 414 417 418 423 424 425 426 432 433 442 443 449
450451462456 458 460 461 464 468 SEQ ID NO: 10: 467 468 472 473
474 481 498 499 500 501 20 502 503 504 507 511 512 519 526 527 528
529 531 538 544 546 547 550 555 556 563 564 565 566 567 574 575
576 577%78 586 587°394 585 5065597 681 608 608 609 6141615 61%
617 623 BR4 62% 626 B35 686 64326 6433644 645 6474649 651 6534655

660 35 5 {Tablesy conlipued)SEQIR NOsJd: 288289293 294295302

319 320 21% 32(5%%24 33@ 33 3%32 3@)/% 34 §47 34@ 3514835§ 64

366 367570 375 376 383 384 385 386 387394395 388397466 4677414

415 411 415 419 422 423 428 420 430 431 437
438 447 448 454 455 456 457 459 461 463
464 467 471

SEQ ID NO:33:
282 283 287 288 289 296 313 314 315 316
317 318 321 3235 326 333 340 341 342 345
352 358 360 361 364 369 370 377 378 379

388 389 390 391 400 401 408 409

415 419 422 423 428 429 430 431 437
438 447 448 454 435 456 457 459 461 463
464 467 471

o L2
— G0
_
8]
2
prmet

SEQ ID NO:34:

317 318 322 329 347 348 346 350 351 33
355 359 360 367 374 375 578 :
394 397 402 403 411 412 413 4314 421 420
423 424 433 434 441 442 444 448 457 454
455 460 461 462 463 469 470 471 472 481
482 488 489 490 491 493 495 497 498 501

(%]
fecn]
Lh
Ll
o
[y
[US)
N
S IR WS T o |
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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 IDNO:12: 288 289 293 294 295
302 319 320 321 322 323 324 327 331 332 339 346 347 348 351 358
364 366 367 370 375 376 383 384 385 386 387 394 395 396 397 406
407 414 415 15 417 421 425 428 429 434 435 436 437 443 444 454 455
éz} gg%;&gg %]g\§c§67 469 471 472 475 479 SEQ ID NO: 13: 289 290 294
96 21 322 323 20 324 325 328 332 333 340 347 348 349
352 359 365 367 368 371 376 377 384 385 386 387 388 395 396 397
398 A0T M083415 416 418 422 426 429 430 435 436 437 438 444 445
455 456 462 463 464 465 468 470 472 25473 476 480 - 36 - (Table V

continugg}ZSE%gg  14: 286 287 291 292 293 300 317 318 319 320
321 322 330837 344 345346 XY 5 35K 367 354 365 368373
374 385382 389384685 38 393304 39554043405 419541 BH15 419

423 426,427 4§9?7433;§'34 4@5;44]41442 422 453 Ab9 46Q 461462 465

309 5103511 383 518316 920 301 o 435 356 0 347 353 35

356 359354 3BF37AHBY3 3L 463 469 470 472 481
482 488 489 490 491 493 495 497 498 301
506

SEQ ID NO:36:

315 316 320 327 345 346 347 348 349 350
353 357 358 365 372 373 376 383 389 391
392 395 400 401 409 410 411 412 419 420
421 422 431 432 439 440 442 446 450 452

433 458 459 460 461 467 468 465 470 479
480 486 487 488 489 491 493 495 496 490
504

SEQ 1D NO:37:

317 0 318 322 329 347 348 349 350 351 352
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
482 488 489 490 491 493 495 497 498 301
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375 376 383 384 394 395 402 403 405 409 15 413 416 417 422 423 424

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 20 312 313 316
320 321 328 335 336 337 340 347 3$8-355 356 359 364 365 372 373
374 375 376 383 384 394 395 402 403 405 409 413 416 417 422 423
@%Mz‘“’ 431 432 441 442 448 449 450 451 453 455 457 458 461 25 465
A ANV Shtinued) SEQ ID NO:17: 278 279 283 284 285 292 309
310 311 312 313 314 317 321 322 329 336 337 338 341 5 348 354 356
33T BH0B65866 373 374 375 376 377 384 385 395 396 403 404 406 410
414 417 418 423 424 425 426 432 433 442 443 449 450 451 452 454

S

456 458 459 462 466 10 SE%

552 553 554 B 5587559 86
508 605505 606 613614 6145 6167617 674 625826 635 636943 644
646 15 650 654657 B 667664 §6p 666672 613 674582 4683 653690

ID NO:1 8: 519 520 524 525

564871 578 578580 5853 5

542 543 544 545/ 546°30 547 45 1 56555
455 460 461 462 463 469
482 488 489 490 491 493
506

SEQ ID NO:39:
368 369 373 380 398 399
406 410 411 418 425 42¢
445 448 453 454 462 463
474 475 484 483 492 493
506 51t 512 513 514 320
533 339 540 541 542 544
557

SEQ ID NO:40:
364 365 369 376 394 395
402 406 407 415 422 423
442 445 450 431 459 460
471 472 481 482 489 490
503 508 509 510 511 517
530 536 537 538 539 541

o

5

(4]

0:19: 511 512

6%%%357%?%71
470 471 471
195 497 498
400 401 400
029 436 442
464 465 472
495 499 503
521 522 523
546 548 549
396 397 308
426 433 439
461 462 469
492 496 500
518 519 520
543 545 546

517.524

S%ég
481
501

403

ESNN
L =
I

h
fam]
D o Lh el

Lt
th )

369
441
470
502
529

549
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582 588 589 590 593 597 598 605 606 607 608 609 616 617 618 627
628 635 636 638 642 646 649 650 655 656 657 658 664 665 666 674
675 681 682 683 684 686 688 690 25 691 694 699 - 38 - (Table V
continued) SEQ ID NO 20: 514 515369 520 527 545 546 547 548 549
550 551 554 558 559 566 573 574 575 578 5 585 591 592 593 596 600
g@&b@eog ggl%iggxgdgll 612 619 620 621 630 631 638 639 641 645 649
52 653 658 650 660 661 667 668 669 677 678 684 685 686 687 695
698 700 701 704 709 10 SEQ ID NO:21: 532 533 537 538 545 563 564
SR )566ME67 1568 569 572 576 577 584 591 592 593 596 603 609 610
611 614 618 619 626 627 628 629 630 637 638 639 648 649 656 657
659 15 663 667,670 ,57§1 676 677 678 679 685 686 687 695696 702 703
704 708%707 708 7114912 735 720 SEQ’ 1B NO*22: 287288291 294301
316 3177918 366 326820 32913243988 32993364843 344B454348 3957361

363 3641367 33 373380 3BT 384383 384 3913392 398 394403 404
411 412014 410 422,425 426 431 432 433 434 440 441 450,51 7
458 4554276130 46 4651%44}664 25470 A 339%?%%%%\7 coﬁ(t)ﬁ%uecf')%

479 434 485 486 487 493 494 495 496 503
506 512 513 514 515 517 510 521 S22 505

530
SEQ ID NO:42:
341 342 346 353 371 372 373 374 373 376
379 383 384 391 398 399 402 409 415 417
418 421 426 427 435 436 437 43§ 445 446

447 448 457 458 465 466 468 472 476 478
479 484 485 486 487 493 494 493 496 503
506 512 513 514 315 517 519 321 522 523
330

SEQ ID NO:43:

341 342 346 353 371 372 373 374 375 376
379 385 384 391 398 399 402 409 415 417
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
506 512 513 314 s1S5 0 517 519 521 522 525

530
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SEQ ID NO 23: 287 288 291 294 301 316 317 318 319 320 321 324 328
329 336 343 344 345 348 355 5 361 363 364 367 372 373 380 381 382
383 384 391 392 393 394 403 404 411 412 414 418 422 425 426 431
432 433 434 440 441 450 451 457 458-459 460 462 464 466 467 470
474 10 SEQ ID NO:24: 292 293 296 297 304 322 323 324 325 326 327

220@34, 335 342 349 350 351 353 360 366 368 369 372 376 377 384
BOla X SYINEIl o5 396 307 406 407 414 415 417 420 15 424 427 428

433 434 435 436 442 443 444 A4S 453 454 460 461 462 463 465 467
469 4BOAY3478 SEQ ID NO:25: 296 297 300 301 308 326 327 328 329
330 20 331 334 338 339 346 353 354 355 357 364 370 372 373 376 380
381 388 389 390 391 392 399 400 401 410 411 418 419 421 424 428
431 4333R7 £3¢ 433 300 446 447%08 348 45758 464 46866 46T
469 ATBET3 2BATANABT 4827-4036Tablé ¥ continied PSEQ MINO 2B

280 2814285 286,287,294 31, 312343 344 313316 319 323324 33%

338 339 340 343 5 350 356 358 35 362 367 368 375 376 377,378 379

386 38‘?‘%38 39 308399 448 407409 413 41?65&0 zfgi 4262@7&7

429 43%7436 437 4467447 483 4548455 486 458¥B0 488 489 460
491 499 500 506 507 508 509 511 513 513
516 519 524

SEQ 1D 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
492 500 501 307 308 509 510 512 514 516
517 520 525

SEQ ID NO:46:
278 279 283 284 285 292 309 310 31t 312
313 314 317 321 322 329 336 337 338 341
348 354 356 357 360 365 366 373 374 373
376 377 384 385 386 5387 390 397 404 405
407 411 415 418 419 424 425 426 427 433
434 443 444 450 451 452 453 455 457 459

460 463 4067
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462 463 466 470 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 15
402 406 410 413 414 419 420 421 4297428 429 438 439 445 446 447
448 450 452 454 455 458 462 SEQ ID NO:28: 275 276 280 281 282 289
3@%%3%{%}% ;20 310 311 314 318 319 336 333 334 335 338 345 351
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
AGBOMID WE04852 454 456 25 457 460 464 -41 - (Table V continued) SEQ
ID NO:29: 276 277 281 282 283 290 307 308 309 310 311 312 315 319
320 327,334 335 336 339 5 346 352 354 355 358 363 364 371 372 373
374 3752§ 2 3873 384585 38 3059t2 484 405 oo 418 416 47 48
423 428225 A% 4332841 429 AA8UAQ 450 A5B453 485 4534458 451

465 10 SEQ I5JYO:30,282283 287288 327%9 296;313 334 315,316 3

318 321@ 32§6 333 340 341 342 345 é 360 361364 369 370

377 378 % b 381°388 38§ 390301 z’% 407208 488 15 ﬁ 21%%19

422 423038 4G 4363481 4871 426 427 428 429 435 436
437 437 446 447 453 454 455 456 458 460
4627 463 466 471

SEQ ID NO:48:
287 288 292 293 204 300 318 319 320 321
322 324 328 329 336 343 344 345 348 353
361 363 364 367 372 373 375 376 377 378
379 38 387 388 389 398 399 406 407 409
413 417 420 421 426 427 428 429 435 436
437 446 447 453 454 455 456 458 460 46D
463 466 471

SEQ ID NQ:49;
292293 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
380 390 391 398 399 400 401 410 411 418
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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438 447 A48 454 455 456 457 459 461 463 464 467 471 SEQ ID NO:31:
283 284 288 289 290 297 314 315 316 317 20 318 319 322 326 327 334
341 342 343 346 353 359 361 362 365 370 371 378 379 380 381 382
389 390 391 392 401 402 409 410 43R 416 420 423 424 429 430 431
432 438 439 448 449 455 456 457 458 460 462 464 25 465 468 472 -42-
(T l%e V continued) SEQ ID NO:32: 282 283 287 288 289 296 313 314
314045 0" SHRYER01 305 306 333 340 341 342 345 5 352 358 360 361
364 369 370 377 378 379 380 381 388 389 390 391 400 401 408 409
A4AHI5 WLRH22 423 428 429 430 431 437 438 447 448 454 455 456
457 459 461 463 464 467 471 10 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 3602361 386369970 37103783879 38 388388 38 396391 401
401 408209 153411 415 4193422 438 428429 430 433437 438 4475448
454 455,456 457.459,461 463, 464 467 471 SEQ,ID NQ:34: 3347 318322
329 347 %gs g%sso"ggl 3‘?3?’ 20 éﬁ@ 35’973%60 %7 37%‘375 %%%38 38%9291
303 394997 462 403%11 45 413W14 4% 4230303 434 4331434 44Y
442 AAMDA8 ABRASMDT 431 434 435 440 441 442 443

449 450 459 460 - 466 467 468 469 471 473
475 476 479 483

SEQ ID NO:sh:
293 284 208 299 3006 307 324 323 326 327
328 329 330 333 337 338 345 352 333 3M
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:

204 2085 29%¢ 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
391 362 393 400 401 402 403 412 413 420
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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455 460 461 462 463 469 470 471 472 481 482 488 489 490 491 493
495 497 498 501 25 506 -43- (Table V continued) SEQ ID NO:35: 317
318 322 329 347 348 349 350 351 352 355 359 360 367 374 375 378
385 391 393 5 394 397 402 403 411412 413 414 421 422 423 424 433
434 441 442 444 448 452 454 455 460 461 462 463 469 470 471 472

2 488489 490 491 493 495 497 498 501 506 10 SEQ ID NO:36:
ﬁébﬁélgé §388§§‘§%d3€45 346 347 348 349 350 353 357 358 365 372 373
376 383 389 391 392 395 400 401 409 410 411 412 419 420 421 422
SFOABYNGRA40 442 446 450 452 15 453 458 459 460 461 467 468 469
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 20 355 359 360 367 374 375
378 385 391 3973 3045397 489 405811 #Y5 41314 431 4251223 454
433 434 V1 44D 44428 458 4543455 460 461362 488 4695070 451

472 4815482 488 4894490 481 4937495 497 498 -p01 255506544 (Tgble
V contigyga) SEQ 1D,ND:3, 217 338 322,320 34t 34340 330 351 352

516 321 522 523 524 330 531 532 333 542
543 349 550 5351 552 554 556 5338 359 562
567

SEQ ID NO:54:
351 352 356 363 381 382 383 384 385 3Ro6
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

480 494 495 496 497 503 504 505 306 515
516 522 523 524 525 527 529 331 532 535
540

SEQ ID NO:53:
351 352 356 363 381 382 383 384 385 386
380 393 394 401 408 409 412 419 425 427
428 431 436 437 445 446 447 448 455 456
457 458 467 468 475 476 478 482 486 488
480 454 495 496 497 503 504 505 506 515
516 522 523 524 525 527 529 531 532 535

540



U

355 359 360 367 374 375 378 385 391 393 5 394 397 402 403 411 412
413 414 421 422 423 424 433 434 441 442 AA4 448 452 454 455 460
461 462 463 469 470 471 472 481 482 488 489 490 491 493 495 497
498 501 506 10 SEQ ID NO:39: 368869 373 380 398 399 400 401 402
403 406 410 411 418 425 426 429 436 442 444 A4S 448 453 454 462

3 464, 465 A72 473 474 475 484 485 492 493 495 499 503 505 15 506
g 30iq ¥ S98NER 50 501 522 523 532 533 539 540 541 542 544 546
548 549 552 557 SEQ ID NO:40: 364 365 369 376 394 395 396 397 398
39920 402406 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
545 546 519 356554325 (Fable Vtontindéd) SEO IDWD:41%341 345
346 353371 372 373 874 7B 3766379 398 38491 398 309402 43S

415 4173 418421 426 424435 436 434,438 445 446, M7 448,457,408
465 466 468 472 476 478 479 484 485 486 487 493 494 495 496 505

506 512513 514515517 519 521522 525" 5300 séém Ri6:4257

449 433 455 436 461 462 463 464 470 471
472 473 481 482 488 489 490 401 493 495
497 498 501 506

SEQ ID NOC:5T:
327 334 353 354 355 356 357 360 364 365
372 379 380 381 384 391 397 399 400 403
408 409 413 414 4135 416 417 424 425 426
427 436 437 444 445 447 451 455 457 438
463 464 465 466 472 473 474 483 484 490
491 492 493 495 497 499 500 503 508

SEQ ID NO:58:
291 292 296 297 298 303 323 324 315 326
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
446 447 448 449 453 456 438 459 462 467
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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 15 479 484 485 486 487 493 494 495
496 505 506 512 513 514 515 517 539 521 522 525 530 SEQ ID NO:43:
341 342 346 353 371 372 373 374 375 376 20 379 383 384 391 398 399
ﬁzbjogf,ms 417 418 421 426 427 435 436 437 438 445 446 447 448
3958 AEBUREYUGS 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 -46- (Table
\SEQNIMMEDSSEQ ID NO:44: 333 334 338 345 363 364 365 366 367 368
369 372 376 377 387 394 395 396 399 406 5 412 414 415 418 423 424
430 431 432 433 440 441 442 443 452 453 460 461 463 467 471 473
474 479%B0 481 482988 48 4939491 499 506506 567 508509 FLP
513 5152616 519 524350 SEQ ID NO:453384 38553393346 36493653366
367 368 369 373,377 378 388-395 396 397 400 407 413,415 416
419 422 %5 4§ng? 432§3%33 4%351? 44i7§42 i?ig 445‘%3 2’%4? 46%?62 iéli
468 15 2> 47% 475 480 4817282 484 458'Ag0 488 49¥%00 601 507 508

509 51@GB12 5445161517 520 52829 430 431 433 44()
441 447 448 449 450 434 457 459 460 463
468
SEQ D NO:60:
268 269 273 274 275 282 300 301 302 303
304 307 311 312 318 322 323 324 327 334
340 342 343 346 351 332 360 361 362 363
364 371 372 373 374 381 388 389 391 393
399 402 403 408 409 410 411 413 420 421
427 428 429 430 434 437 439 440 443 448
SEQ ID NO:61:
291 292 296 297 208 305 323 324 325 326
327 3300 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
415 418 419 424 423 426 427 420 436 437
443 444 445 446 450 453 455 456 459 464

{Table V end)

Posttions 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, l.e. flexibility, and as a result spatialiy
bring together several surface exposed aminc acids from the biade connecting

loops. The results also suggest not using the interior surface of the tunnel for
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SEQ ID NO:46: 278 279 283 284 285 292 309 310 311 312 20 313 314
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 4434424 .450 451 452 453 455 457 459 25 .
460 463 467 -47- (Table V continued) SEQ ID NO:47: 287 288 292 293
294 300 318 319 320 321 322 324 328 329 336 343 344 345 348 355
J8198BRZBHANSRP SRS 378 Anen ihres Bet ey ahpashdiasy Fage also
3981406 0T8O T4 et M2 42§14 2614277 4280429143514 BBitetBTo48ie core

‘2%?"%%? G R T ) A IO Sl
B S8 SRR 5605 D R R SE S e g Sr g hieh

3@?6388 3892398399406 40 PU0PN SN EBFL 782 (1428 ARG NRBeADGOr 2
430143843 GrAbAR7 453 454 455 456 458 460 462. 463 466 471 SEQ

ID NO:49: 292 293 297 298 299 306 323 324 325 326 20 327 328 329

332 336 337 344 351 352 353 356 363 369 371 372 374 379 380 387 _
38838y 35iisy 139 FuPlego 20 in Folist 9i41EIably hpplisnsblograpo acid
4333843 N A 4N AdiéiA4 8T 428404146 AIoo46A 46%Addment, at the
same time. For the hemopexin-like domain, as exemplified before, hemopexin-like
domains of sixty proteins have been emploved and thus for all sixty domains the
positions of alterable, i.e. varlable, amino acids have been identified. These
positions are listed in table V (the numbering 1s according to the full iength
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 amine 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 1D NO:02 these are the amino acid positions listed after the subheading SEQ
ID N(O:02 of table V and are accordingly 470, 471, 473, 476, 477, 484, 301, 502,

503, 504, 505, 506, 507, 510, 514, 515, 522, 529, 530, 531, 334, 341, 547, 549, 550,
553, 558, 359, 566, 567, 568, 569, 570, 577,578, 579, 580, 588, 590, 587, 598, 600,
604, 608, 611, 612, 617, 618, 619, 620, 626, 627, 628, 629, 638, 639, 645, 0646, 647,
648, 65C, 652, 654, 655, 658, 663. The alterabie amino acid positions for SEQ ID
NQO:03 1o SEQ ID NO:61 are accordingly listed in table V after the respective
subheading.

1)

U:
w0

With the alterable amino acid positions available for SEQ ID NQO:021 1o 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 hmited 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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25473 474 477 481 -48- (Table V continued) SEQ ID NO:50: 294 295 299
300 301 308 325 326 327 328 329 330 331 334 338 339 346 353 354
355 5358 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 10 SEQ ID

ggo:%g: 293,294 298 299 300 307 32%3@326 3%%8328 29 330 333 337

38 J45 353555547857 3B 570 872 13 3 R IHI SR 1 SHE Sy “gya a0
391230 B85 400PAEIE0 204 hed e R 1o B A6 M. 428 433486438 43985)
440 A41144 21448 44046 PNRANGE 400 BEA LGB 4TOAT2A4TMILD &g, S,

482 SRR N égsgps%z%% g%%g%%ﬁ%% ggz, 308 325 326 327 328 20 329

330 331 334 3 358 365 371 373 374 376 381
382 389 390 391 392 393 400 401 402 403 412 413 420 421 423 427
ATt 484 ABSAA0I4 1IN DA 4B rAARATOMEOUS AMBOM6 TidB8IRIAMTdue (see

A3 2andd 3 A0AAARR I (PADIR ‘é&ﬁ%ﬁ% PEQUDMRRHRTE ¢ o

379 383 390 408 409 410 411412 413 120 421 428?4735 436 439 .
fhe A 5 1b) 4 e oy D a7 A T8 4B g3 e, Acias Res. 25

(1997) 5132-5134), but other techniques are also applicable.

Directed evolutionary techniques are well suited to complement the technical
capabiiity of a high throughput protein production platform. Based on the celi-free
proteln synthesis technology, ribosome display is an excellent method to be
implemented into a high throughput protein production and analysis process. The
aim of ribosome display is the generation of ternary complexes. in which the -
genotype, characterized by its messenger-RNA (mRNA), is physically linked by

the ribosome to ifs encoded phenotype, characterized by the expressed polypeptides.

For this purpose, a linear DNA-template, which encodes a gene-library is
transcribed and translated in vitro. Downstream of the gene-sequence a spacer
sequence is fused, where the predominant feature is the lack of a translational stop
codon. This spacer domain facilitates the display of the 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-displaved
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 vecior system and consecutive DNA
sequencing reveals information about the genotype related to the phenotype of the
bound polypeptide. In repeated cycles of mutagenesis and ribesome display
specific protein-binders from libraries in the range of up to 1014 members can be
identified (Mattheakis, 1..C., et al.,, PNAS 91 (1994) 9022-9026; Hanes, J., and
Pluckthun, A., PNAS 94 (1997) 4037-4042: Lamia. 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
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484 485 494 495 502 503 505 509 513 515 516 521 522 523 524 530
531 532 533 542 543 549 550 551 552 554 556 558 559 562 567 10
SEQ ID NO: 54: 351 352 356 363 381 382 383 384 385 386 389 393 394
401 408 409 412 419 425 427 428434436 437 445 446 447 448 455
456 457 458 467 468 475 476 478 482 486 488 15 489 494 495 496 497

503 504 505 506 515 516 522 523 524 525 527 529 531 532 535, 540
SO S5 ST U1 b 86 Se04e) S 3B s 3a 90 3ge Fa

FLAORAGY 409y4SR 4295025 1420408 1B1 UBHAIBT UAS AdGs A AZgults in
4he 4afiatted 65%65&%%3 SALLHRB AB21480 A8 ASHAIMASEABBansfer

S SN v Ebrin i SE 10 e b S 0 1 s .
3PS 48- §49\/830C3811§5@@@°8 885-3bb Freg7 478881 3%8@1539@213@6’96)
39 400)404 #0841 12 48k dhd dikp142 24231424142 MK AR AR 44 3he

T

Fsdusss GEwessy. 00 Bexsbnnade Bhaady 461938493914967)399 400
403

This tmRNA induced ribosome rescue mechanism can be bypassed, when the
ribosome translation machinery has been forced o stall before the 3'-end of the
mRNA was encountered by the ribosome. Due to the induced translation arrest the
ribosome A-site is siill occupied. The display spacer of the ribosome dispiay
construct has the seguence as denoted in SEQ ID NO:62. With this spacer the
translation can be arrested after the full polypeptide is translated and before the
ribosome rescue mechanism is set off.

This has been achieved by removing translation stop codons (Mattheakis, L.C., et
al., PNAS 91 (1994) 9022-9026: Hanes, J.. and Pluckthun, A., PNAS 94 {1997)
4937-4942) from the DNA spacer sequence of the ribosome display construct. As a
consequence a high molecular weight complex consisting of mRNA, the ribosome
and the transiationally stalled polypeptide 1s generated.

For the generation of libraries numerous techniques are known to a person skilled
in the art. An exemplified proceeding is outlined below.

Linear Expression Elements (LEE) as basis of a DNA-library were produced in a
modular manner. To rapidly support the overlapping extension iigation PCR (OEL-
PCR) with the randomized DNA-fragments, a library of DNA-modules was pre-
produced. In order to obtain sufficient PCR-product yield it was a prerequisite o
use HPLC purified primer oligonucieotides and a DNA polymerase with a 373
exonucleolytic activity. producing blunt-end DNA fragments (Garrity, P.A., and
Wold, B.J., PNAS 89 (1992) 1021-1025).

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

domain of human matrix metalloproteinase 2), TIMP2 (tissue inhibitor of human
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408 409 413 414 415 416 417 424 425 426 427 436 437 444 445 447
451 455 457 458 15 463 464 465 466 472 473 474 483 484 490 491 492
493 495 497 499 500 503 508 SEQ ID NO:58: 291 292 296 297 298 305
323 324 325 326 327 330 334 3353431345 346 347 350 357 20 363 365
366 369 374 375 383 384 385 386 387 390 391 392 393 400 407 408 410

414 418 421 422 427 4 430 432 439 440 44 449 4

T RO % 1 1A L h AT B2 (5K 50 g8 g B-col
Jo6liposPenzMe3 iz @zh G5 3263291863R3 A0 J4B3dged to
314&@35& &362naB84n36E m&%%&@%@%%ﬁ%@%@ 8911392 3@3ucts

408 409 411 415_4 942 3428 429 430431 433 440 A4

A S o A R R S i g M:
Iz, %?56?82%@@%@*@3@@3@3@9@83@#@@%@2 Siegngpy Robhgpaverage
FATR3BBA0,342 3053461302 B5R 6361362363364 37t 371838 ne/ul

3744, Lﬁggxié%? Jr%?%%&ﬁ&é?@ 4%%@%1“9%%%‘%46&%‘5%%%5[%

42%,;”4 434 437 439 440 443 448 SEO ID NO61: 291
SOBIR0R 98389 g ssnesEed S s3 %33%%"5"3411 i3ngth a6 347 350
357 20 362 364 365 368 373 374 3,80 381 382 383 384 387 388 389 390

397 A04:48%1R04 4kl library in which 8 amino acid positions of the PEX2
polypeptide were randomized was generated. For this purpose these positions and
accordingly the following amino acids were chesen from the list for SEQ ID
NO:10 as listed 1n table V: 528 (Gln}, 529 (Glu). 550 (Arg). 576 (Lys). 577 (Asn).
578 (Lys}), 594 (Val) and 596 (Lys ). The library was generated by template free
PCR synthesis as described in example 2. A ribosome display template was
assembled e.g. by the moduies T7P-glOepsilon-ATG {(SEQ ID NO:74), a

polypeptide from the generated libraryv and a ribosome display spacer (SEQ ID
NO:62). |

A prerequisiie for a suitable protein scaffold is its capability to stably fold in its
active conformation. even under conditions where it has to carrv the burden of
multiple substituted amino acids. This can be examined by targeting the library
versus a known protein-binding partner. in an example the PEX2 library was
displayed to recognize the tissue inhibitor of metalloproteinase 2 (TIMP2) protein
ligand. The randomized polypeptides from the PEXZ-librarv were still able to
recognize their inherent TIMP2 binding partner in a ribosome display approach.
This mdicated that the structure-function of the scaffold was maintained despite
that the scaffold was multiply mutated.

To prepare and optimize the binding properties of a specific binder based on a
polypeptide scaffoid to a predetermined target molecule, which is not inherently
bound by the scaffold, a cycle comprising four main steps has to be passed through
several times. These steps are (i) alteration of at least one amino acid position
according to table V, (ii) preparation of the display construct. (iii} display and

selection of a specific binding variant and (iv) isolation and sequencing of the
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415 418 419 424 425 426 427 429 436 437 443 444 445 446 450 453

455 456 459 464 (Table V end) 25 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 mairy located in loop regions. These

expose a high variability, i.e. flexibility, and as a result spatially bring

to %Ether severa urfa xposed amin tﬁds from the blade congectlin a
oS e e BIE G BTSRRIy S P ST e e

Mdeqﬁmdmnﬁm@m@Rmmmmsa‘Bh@ffﬂWer three beta-sheets of each

blade were also critical, because they resemble a high conservation and

ntrlbut dto the core stabili of the rot in T olvent -eXDO sed
f
mcpémas “WhI ?ﬁ&ar%ot cor%ér hhlgrogh obic core st CbllgmuF ¢

tn@m@mwﬁt@w%@@@@@%pémﬂb@ﬁmfm@ﬁ:%%g&muFﬁtﬁé%?fd%ﬁ&@lps
afowaenseryations Asens theiacpsnetineesintywaowiutagenesis thropoietin,

%@e(ggﬁ%ﬁao"%b i gretmgﬂ&ﬂagsoag@'ﬁ&@ﬁ&wgaw alistaf variable. d8ups of

e, amino acid positions in and for all proteins; which have been
BB R AR, HHE " SoRE-HR 210 4L RO

domain, as exemplified before, hemopexin-like 10 domains of sixty

pl}[ﬁ)t&{né%%ﬁx ¥Rbesn I?abvffai@x@d @ﬂqe&;tﬂ@iﬁor %&5@&%%{?@ eﬁ@eﬁ%@m&m
or a e| . variaple, amino aci ve.peen iaentl

Sﬁ EcRPT I &ﬁmﬁfb%wﬁaf s s t%g o i fLpige e
pta@epudprwm)plmqmwtﬂdeavariabtmammla@mﬁpéﬁabﬁ@ |$f~‘@ﬁéd cvcle
sty fhesapexindike damains HEXSERHRNONZite: SEQIB NGO L@k was

Il%{eaollnél' e mlno aC|d pgs tl(%ﬂe a‘rg I%]r}umbered Kz;\CCO{(dan to L{@l% #élle%?%‘ib of
sequerice 0 fe pro &in contalnlng e hemo exin-like domaln

eRuriple Mol iestdemuseibivalie B ac@é@éﬁ*@*rw SEGTESINDREule not
thesaratgthemaminoReistqaesitiansisgiedeafter the subheading SEQ 1D
NO:02 of table V and are accordingly 470, 471, 475, 476, 477, 484, 501,
502, 20 503, 504, 505, 506, 507, 510, 514, 515, 522, 529, 530, 531, 534,
54D SROBIRE SEUNNER ISISEENSS0 BECSWETIEES Y BTy gk g aid the
5ﬁﬂd&8@nﬁﬁ% 59059 2sGA8n 68010604608 6tdpHaD vl B18; 608 in the

gp%dqgglngz &0 %ﬁd%%o%a@%c@ﬂ@atﬁﬂg’ &8, e b3 @h@gpocedures
663. The alterable anbgo acid positions for SEQ ID NO:03to

S@(‘Qfﬁﬁ g‘i“étdé%EBFdﬁ R LABRE P SHEI e respective

Examples

Exampie !
Overlapping Extension Ligation PCR (OEL-PCR)

Linear Expression Flements were modularly assembled by a two step-PCR
protocol, using the overlapping DNA ligation principle. In a standard PWO-PCR
an intron-less open reading frame was amplified by sequence-specific terminal
bridging primers, which generated overlapping homologous sequences to flanking
DNA sequences. Two ul of the first PCR mixture containing approximately 50 ng
of the elongated gene-fragment (gene-module) were transferred into a second
PWO-PCR mixture. The mixture was supplied with 50 ng to 100 ng of pre-
produced DNA-fragments (promotor- and terminator-module) and respective

sequence specific, terminal primers at 1 uM each. Typically, this second PCR-step
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25 subheading. With the alterable amino acid positions available for SEQ
ID NO:021 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 variadts-can be automated, but the library
size of rationally designed protein-constructs to be 30 processed remains

always limited by, the technjcal throughput of each s m erefare the
B T B e T e

JeHERE ST HIRR & BRGREUISIERS g AN aereang be ggated.
polypeptide library multiple techniques are available, as e.g. phage-,
rPasppie o bacterial-display (Smith, G.P., Science 228 (1985)
-1317; Hanes, J., and Pluckthun, A.. PNAS 94 (1997) 4937-4942,;
Supihesis of ke Plen? BN+ BAREH 15 (1997) 185-192). 5 The current

invention will be exemplified with the ribosome display technique (see

eigﬁ @@@k@_’strﬂalce:@r&@cﬂ%cwaﬁ% for tl(ﬁlgl %1?;1%6" é&z%gg%og&éké%%h% h_lgmope_xim
eakis, € : X - He, M., aussiq,
N R K0S Teag 35 (1687, 413 gy e Bl el s T
alse apyiicatle (Direcfed edsmitidnariitechafésarenvei%uiled toin the full
cemplemenhthedechnieal odeapabiitywia RebthieuoBpPulPkigives. The
Qduction platform. Based on the cell-free protein.synthesis technology,
|?l%osome é%s%?ae i5ah excelient Method to be- wﬁBIlen(fen & R0 A e|g°’ ons:

tHrodEgEtprotRiR proluctidicindvanalygigiprécasdt THE &kn BeviBotoRRate
IS PIEN s tHiE g emexatiandofiie imne SO RIS SHICITtheOgENOIMPER T X R 4
C cterized-hy | - i ically_linke

ek o o T Al o -
o0 BB B 5, S PIRES. Ao SR E IR, el ehbated e tor
genelibr apME X Ea st RFAI drenstatgoiineritr@EDNGWNSECa oMNResS) and
e B i forme
fgé’i?ﬁ%’i’ s%% ﬁ?pé@%‘f Iﬁ?grﬂ%téeipﬁaﬁ%g%e%péﬁéac@g ﬁa"néo%i Rafffgr Wvas
folasbepaRpeptidapiakichoe HadstdtHbrert to ¢treHbEBb e THESH0:67) and
cormiexesmareIsubjestad ta a panniaghpraeerEser N WAIShNe 0:69), PEXR2

[ig%%g%'ﬁlﬁ%ﬁﬁd ~,p6§5‘%iﬁ'ﬁﬂﬂ L%PB‘.%‘%?{ Rregeteminad  ofite

igand molecule:. The mRNA "from tightly bound ¢omplexes 15 isolatéd,

rétRSr SiBISAPArTSE Mt aR i @hipiifléd By lROREIS IS 8RR BFthe PERT 94 °C.

pidduetslintp aveetansystemsand: coN3ECUY €RMNAling temperature): 30 sec at
60 °C, TE (elongation temperature): 15 sec at 72 °C, 25 cvcles, TFE (final
elongation temperature): 2 min at 72 °C, The full length randomized PEX2
sequence (588 bp) was obtained when 70 ng of each DNA sequence-fragment was
applied to a standard PWO-PCR with the bridging primers T7P PEX2 (SEQ ID
NO:72y and PEX2_RD (SEQ ID NO:73) at 1 uM each. The PCR-profile was: TIM:
1 min at 94 °C. TM: 20 sec at 94 °C, TA: 30 sec at 60 °C, TE: 60 sec at 72 °C. 23
cycles, TFE: 5 min at 72 °C. The bridging primers introduced homologues DNA
overlaps for an assembly of the PEX2 gene-library into a ribosome display
tempiate by OEL-PCR.
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25 sequencing reveals information about the genotype related to the
phenotype of the bound polypepti.de. 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; Lama, T.. and Erdmann, V.A., J. Mol. 30 Biol. 329 (2003)
Mﬁn general, ribosome display requires the stalling of the
rlbdsdree pvhileimgaohiing trkes &'iptidrof et naRN#inithout the dissociation
of the ribosomal subunits. After - 54 the ribosome has encountered the 3'-
he mRNA the ribosome's transfer- RNA (tRNA) e site (A-

end of t tr jte
S B I BTRO<0 i ST FEAHE i S e TR e s
risesoimasatre ané driadieied indiiceB by IRNA (Fansféryvieassbiiger DNA
TR, sl SR SO S, S e
r. R.T...Mat. Cell. -911; Keiler, K.C., et al., Science
(i%%%‘%&b(%%e%\m%g rae%égﬁ% to) a ribosome display selection, this
mechanism lowers the amount of functional ternary complexes and the
PGRapsirdéct yield is significantly reduced (Hanes, J., and Pluekthun, A.,

RS RGIROHAIRAISD SR hulilP é}ﬂﬁlﬁ% induced ribosome rescue

mechanism can be bypassed, when the 10 ribosome translation
machinery has been forced to stall before the 3'-end of the mRNA was
ehicoBriterey) By dbié FboSprme: Puertwdheihdoctd tansiatiosperiiést ¢hevmatic

rResaaifnsitesigstill gecppied HfRg display.spaceraiitae Hbosame o the
lll’slg‘ll%}(a construct has the sequence as denoted in SEQ ID. NQ:62 Y/;r/éth

d
this spa%%?%é tPSRERSH ebé“éiﬂi%“sete%%té}‘%%ﬁ%%ﬂy&% el stock-
trionsliate d-amepiriforelihé: -t Boribirstenecrd sbuei e chamldmdid settiofinTHig ng

hw@_ezamqqu@\@iﬂg ‘E@Jﬂ@;&ﬁtglt@aﬁl atian @@@poﬁﬂg?ﬂ%%\&@ﬁgﬁagﬁgk%zﬁn
ef.at - ;o Hanes, J., an uckKinu . a .
B T SO o, S aieat P ae To7 tne
drSPRBFEONSIAICPISia EbhsHbiEtdusipigRTRiBTe st WeR Rt ieoripdly fused
cansiBinghof softiNAg theptithosane c2qBA thi tidnsiptionatysstallegher variant

PolyReptide.is.genarated:;fos the @&@ﬁ@%‘@&%@bﬁ%ﬂ?%f&‘ﬂé’ﬁﬂ%&% (NY) 11

techniques are known to a person skilled in the art. An exemplifie

PogBEclio s dchimBEUEToW L Fiehr ESEBFESSION Elematts (EEds Basigse
of AvDaA Ailrdiry \Were Prodecedcbin. dJmbd Haomahiees: Teasapicysappdrirom
the-QuerirRRINgextensiondigatipnR&RiEL-

Lxample 5
a) Ribosome Display Protocol

All buffers were kept on ice. All devices were sterile, Dnase- and Rnase-free. The
workbench was cleaned with Rnase-ZAP.

10x Stock washing buffer (Stock WB} Ribosome Display: 0.5 M TRIS
{(rristhydroxymethyl)-aminomethan), pH 7.5 (4°C} adjusted by AcOH
{acetic acid); 1.5 M NaCl; 0.5 M magnesium acetate, store at -20°C

10x Elution buffer (Stock EB) Ribosome Dispiay: 0.5 M TRIS. pH 7.5 (4°C}
adjusted by AcOH; 1.5 M NaCl: 200 mM EDTA, store at -20°C
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25 PCR) with the randomized DNA-fragments, a library of DNA-modules
was pre produced. In order to obtain sufficient PCR-product yield it was a
prerequisite to use HPLC purified primer oligonucleotides and a DNA
polymerase with a 3'-5' exonucleolytit¥activity, producing blunt-end DNA
fragments (Garrity P A., and Wold. B.J., PNAS 89 (1992) 1021-1025). 30

SHCTpAR e s ot L proohs Fo? R 5

(tissue ﬂa@ﬁ%gﬁﬁﬁﬁwr{s% latax h\’@tﬁ%%ﬁﬁélﬁa%@(}m%ker BSA
(human bistone.deacyRse 1) BirAnERDli (hptinkialognzyme Hgasel Rdade
GFP (gvg n fluorescent protein) were fused to different combinations of
DNA- mocaiufes The concentration of the PCR-products was determined

by a comparative densitometric quantification using the LUMI 5 Imager
SystéRitkache Bpplied Soignces, (MANNIREIOLIGEIMamk T averaged.05%
POR predustiald afihe ghiginagilitean Expreasion Elemepiamasabout,),
60 ng/l 20ng/| ( er tl of PCR- mlxtureé Usin &% waesii D
ponmePa‘ééWW\?%%ﬁwﬁg b &bt Jenerét )Es uB“M ﬁé@%p(ﬁiﬂdmd
length. ghutathesmanple aldmaMibrafpirbwkichBuaminadcidmpbsittb i ¢f-threde
PEX2 1@pelypeptide were randomized was generated. For this purpose

these positions and accordingly the following amino acids were chosen
from the list for SEQ ID NO:10 as listed in table V: 528 (GIn), 529 (Glu),

S50 ARS8 (is)as Eayenpules A0ps). 59k (ratkdrd 595 (LyBFATHE ui
library }m@geﬂgmedob%seﬂu@@tg;fs?}euﬁg R%&é}&h@@iﬁﬁ% gﬂﬁ%%ﬁﬂ r:N pg/mi
examp ate was 15 assembled e.g. by the
modulegésg %)e%r?éﬁc%n E@(( r%plgal\fb :74), a polypeptide from the
generated library and a ribosome display spacer (SEQ ID NO:62). A
pRécekjuisife:form sHitals protefarscafiold B dskeapabilig to,stablydalerifugate
its activg geptormation. even under conditions where it has to cane the
burden of 20 multiple substituted amino acids. This can be examined by
targeting the library versus a known protein-binding partner. In an
ekamipiis thel RRE X2! bt avy i8S displayé did R0 ghizepti e tissuerifthibitor .37

of metalgprgteinasg i (@dMP2) protein ligand. The randomized
polypeptides from the PEX2-library were still able to recognize their

inherent TIMP2 binding partner in a ribosome display approach. 25 This
ifdiExesg tptiomel she enipddmadtiosdtiRardaifbBivas maintained despite

The human receptor ectodomains erbB2 and erbB3 were obtained from R&D
Systems as receptor chimeras. The receptor ectodomains were geneticallv fused to
the human protein 1gG1FC (human IgGl antibody FC fragment). Both molecules
reveaied a molecular mass of 96 kDa and contained a hexahistidine-peptide at their
C-terminus. As a result of glycosylation the molecular weight of the proteins was
increased 1o 130 to 140 kDa. The chimeric proteins were obtained as lyophilized
proteins and were resolubilized in PBS buffer containing 0.1 % BSA. The proteins
were stored at -80 °C unti! use.

¢} 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) ng ligand was resolved in



10

o]
[

30

that the scaffold was multiply mutated. To prepare and optimize the
binding properties of a specific binder based on a polypeptide scaffold to
a predetermined target molecule, which is not inherently bound by the
scaffold, a cycle comprising four maifisteps has to be passed through 30
several times. These steps are (i) alteration of at least one amino acid

iti cor to table V. aration of the dis constr m)
TS E AR et N vva?.rgn”% (g@yl e e
sediseritingiofriaeidse- sandctéd \ﬁ*e\i’lr&ﬁtﬂ eﬂ‘e%rlﬁ%%&w VP& frve and
CYSIET I RRRASS Lo ﬁﬁiﬁbﬁﬁkﬁeﬂem&@@%ﬁljs bingia @uenaraﬁtpmmsm and

3&6&?‘%&%@@9@‘ aﬁw preg el meles lotﬁ et l{ﬁl‘ﬁ%gt %b%o%wﬂa room

roup o pep termine B peptide can belon

é@@waﬂgeg%ab% M TsriregeNsE tHOEms S alﬁewa@gféfﬁ@ﬂ& %aB?efﬁgoﬁc
giekth factors, &rythropaietinhétarbopaibting@-CHEL] mtarteakidsvaimd 00 ul

'%ﬁ%gﬁ@nﬁe §e\ﬁlteWeﬁtthﬁﬂ{gu@ﬁ@RWﬂgl@Qﬂ{Wﬁﬁ%w Blocking
inhibitors, afl4-activators_ and ¢ I surface pro elns In an %1 d
oS B BhiiRs ftsreFlTdS thy Waégwébaé? PR 04 § ?ame% P

theOgemerafiefoef thspecificelinders|basedortithe PEX2pptafoltheT Mellgowere

targst nelecule-was plateyyesentgd as a biotinylated ligand. After the
second cycle of ribosome display with the PEX2 library a visible

PCR-product signal was retained. This shows that the library is well
siiiteeferatienselsitiornofe giopdnisipamsésstides specifically binding a

predetermined target molecule not inherently bound by the

tem{l ypgpLid 51b§5o£@ee Jollow er%xs‘ta@@'s Oﬁfg ferences,and SROHBNEE was

|IS Ings are provided to aid th rstanding of the present invention, the
t @%@@&e‘ﬁﬁbvﬁi&ﬂg%élffé%‘gnRﬁé’leébpghﬁe‘?}%}gm’?é IPNATRERRRIBY Were
thaten odifivaliansrcan the Madeimthécprdtedubessiset (GEWIhYGL74) and to

a{%%@oﬁx%na £ SPUL of thed ?@t'ﬂ@} @%@%@qgﬁﬂplﬁrimer% T7Pfor
applr\lﬁgExt nsion Ligation

énear Expre rhS

nts_ re mOWi&t assfe‘?‘ijlbled Vé two PCRI proto §ing 3-
tmmeﬂ@m@mmﬁ&ﬁaﬁﬁ@@ev InThsRABapo BN GPERPER assembly
Infran-1ess oRgH teadng fr@mewv@% amplified 1oy seauensesPECifie: 60 sec for

teié%@ﬁleégﬁ Lf%ag %3 % rimer sﬂy}\fhl enejigtgg overlapping homologous

Production of the linear expression eiement (LEE) T7PAviTagFXa-PEX2-T7T:
The human PEX2-gene was amplified in a standard PWC-PCR from 10 ng plasmid
template pDSPEX2 (Roche) using the bridging primer according to SEQ 1D NO:77
and to SEQ ID NO:78. The overlapping gene was fused by an OEL-PCR 1o the
DNA-modules T7PAviTagFXa (SEQ ID NO:79) and T7T (SEQ ID NO:80) using
the primers T7Pfor (SEQ ID NO:82) and T7Trev (SEQ ID NO:81).

e) Preparation of the ribesome display translation mixture

The RTS E.coli 100 HY System was prepared according to the manufacture’s
instructions. One hundred pl of the mixture were suppiemented with 40 units (1 ul)
Rnasin, 2 uM (2 ul) anti ssrA-oligonucleotide
3 -TTAAGCTGCTAAAGCGTAGTTTTCGTCGTTTGCGACTA-3” (SEQ ID
NO:85), 1 pL stock solution of Complete Mini Protease Inhibitor EDTA-free and
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DNA sequences. Two ul of the first PCR mixture containing approximately
50 ng of the elongated gene-fragment (gene-module) were transferred
into a second PWO-PCR mixture. The mixture was supplied with 50 ng to
100 ng of pre- produced DNA-fragmerits (promotor- and

terminator- module) and respective 30 sequence specific, terminal primers

ach. T. |caII se -step 57 SR ed
cyches" Eéalbh %rflp ﬂie&e@w ég %@ﬁ %} Iav%ere ag % g The
a&zﬁﬁmrrrgdr@pﬂﬁé @ﬁaqr@memé m%e@mhﬁégrﬁeﬁt@ﬁiaﬂﬁilr@aievml reaction
Exssnnle R Synthesie %ﬁheﬁﬁ%&@&@llﬁt@%&ﬂﬁe @&?ﬁﬁdﬁ@e&ﬁ@dms of

f th t f the h 64
RPN AC e e AL Re e a%@ WO A s
(ﬁ?@?ém‘(prgi?W@sﬁ%o erscetgebd Byl e%trr{ywﬁm%rrﬁrge
lengthobOman InalrifiomBtatdpriteinaserdraereveandosiized Byio a fresh, ice-

NNemotves. The; Auman wid-Mee.R Eﬁ%x%‘ﬁ?%%x‘é’%e@%%@%ﬁed

into three sequence seé:trons 10 A standard which was

ST RedERRtT a1 VhrtoRte s 5%@1%@%%%@%%%9& MR PR
@E%QWKQE@@N@)G@@M)@E&(R&S (BEQ:D N B4) i 1 (Moelatd) rpm.

am%%eﬁlzm@a&%%@é RR-{ragm %rgaﬁhhgloéﬁ% %aﬁoéo%f@gmﬁewge were
in a stand n ;
SRS S PES i piters P SN B 5 A tomars

eemz&weeeeq@tw@mwﬁilmea&rbtrﬁﬁe gébﬁen&m@@bﬁ Qreedbﬁo TpIm.
formed overlaps with the DNA fragments 1 bp - 218 by and 402 bp - 605

b . synthesi late-free. PCR with the primers PEXFI
(ﬁﬁg%@%%??ﬂpﬁggﬁﬁ% Zg@d'ﬁﬁ’ﬁe § 4% M each and PEXR3
(SEQ ID NO:69). PEXR2 (SEQ ID NO:70) and PEXF2 (SEQ ID NO:71) at
O ivtredehcobhvel Redgrprefilee28:wasrthessdme fogmbithbe ROR&CT Hosome

('&Qiﬂh{n%ﬂ%ﬁmpeﬁ%{&%q 1imin aia?"ce% E%UE&‘?\ 5‘9 Wﬁ?ﬁ?rﬁﬂéﬂzﬁgﬂ

secat 94 C. TA (annealing temperature): 30 sec at 6 TE (elongation

9
EFPERHEN S L 5 Se RS- STl rrr-ee rirﬁﬁraérsﬂ@aﬁ% suspension was
tempebaitae )n 3inyipiag BRIET $hevfullishgth tianbomiZed: PEX2 1isé60en detfer

(538 R) %&@Q@W@Q%Q@B 79 ne qf @a’@rﬁ) N %ﬁ%@ﬁ?%@%m%@ﬁwfﬁ)
2%?%@ to a.st d PWO-PCR the bridgi f&:“mg PEé(Z
E%?i Ro@S er RET7 S § ane were
Wér@mem}sl@@ml hufaps aBoA BTV RO sess éhebs@dsmeeoree@atwal y
6Qpardibd BRUISAErad 02 (e 2Bhe stopped ribosome display translation mixiure was
added to the beads. The mixture was incubated for 30 min at 4 °C at 750 rpm. Prior
to use the beads were magnetically separated form the mixture.

¢} Purification of mRNA and removal of remaining DNA

Messenger RNA was purified using the High Pure RNA Isolation Kit (Roche
Apptied Science, Mannheim, Germany). Remaining DNA-template in the eluate
was removed with a modified protocol of the Ambion DNA-free kit (ambion inc..
USA). Fifty p! eluate were supplemented with 5.7 ul DNAse 1 buffer and 1.3 ul
DNAse ] containing solution. After incubation of the mixture at 37 °C for 3¢ min
6.5 ul DNAse | inactivating reagent was added. The slurry was incubated in the
digestion-assay for 3 min at room temperature followed by 1 min centrifugation at

11,000 g. The supernatant was used in the reverse transcription
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cycles, TFE: 5 min at 72 C. The bridging primers introduced homologues

DNA overlaps for an assembly of the PEX2 gene-library into a ribosome

display 30 template by OEL-PCR. -58- xam le 3 Cell-free protein in vitro

transcription and translation According2e the instructions of the

manufacturer, Linear Expression Elements were transcribed and

ated in.the RTS 1.00 HY Linear DNA 5 template (100

@q%ﬁﬁrﬁ%%mlﬁ"%ﬁﬁ%?é{fg ﬁ@g‘% @/Bsﬁm% 15319% al GroE- supplement

(Roche) was added. Example 4 Site-specific biotinylation of fusion

reteins ThedRel SHab Firali btY tﬁa/mwaﬁ@@:difm@ﬁ@rm pepueRas: Kit

> CIEC X”Zﬁ/rﬁ Ce%geb I%a}{rﬁtlon %&x RTS smlll)éé rifN%n 1 reactions
RUFactir ixtt

assembledaccording 1o the manu rer's rWstructlons ure was
sWEiﬂeﬁ%?ﬁéﬂﬁﬁﬂth’*tz rhtoek- RdlubBH@omplete BDT AL BIgighsesotution,
Irlhflbltoul 2 urde(+)-biatin, 90 N@NIRR) Bikdidiohk Linedr Expréssionul)  RT

AMA@@&@&%&%%&%@% cLi9age (BIA G &3 4d Rnits

and 10% to 500 ng linear template coding for the IS5 substrate |
fehig: e e A e e A e

td aBictiniAccepting Reptide Seqiieneey(BAPY (h diskpedmenfsaion of the
é@ﬂﬂ@{] v ri%frﬁ%ﬁl%”%(ﬁ P g%@e%%@s@sdB@ﬁé%%Z 1((t§QPag>xTPW(§ -PCR
io cno ecke et al., Protein

TG0 B0 vt 8 R g AR B o SR WO
B%A@gém@a% co-exprassked fromﬂz—’o the lingarestaplate T7R§! 5'-
Q@R@RG@M@@%@AM@@@M@Q@M@@Wrgmub/}zldsbuﬁar$1 5.

rile, .

D AR T b SN 2SS SISOy |
(WWB?Q%@%W@&W 0.5 7R °C. TM: 20 sec at 94 C TA: 30 sec
(tﬂﬁﬁby@OXEmﬁybﬁWQmW@Lgﬁf 715 @) raaasted. by rAa@bification by

GgisaerdGHNAES G BIoGT T AGRAR SRR 06 Witsienca

osome Disp TRIS, pH 7.5
adfjifstédsB§PRESHndasiVNACE ©Bo ﬁafzﬁ&ew lgté}fédgtn@délms e used

wherever possible. The PCR-profiles were according to the physical parameters of

the gene-tempiates and oligonucleotide-primers. Twenty five PCR cycles were
performed. The gene-sequences were elongated with DNA overlaps to hybridize
with the DNA-modules T7Pg10epsilon and the ribosome display spacer in a further
OEL-PCR. The fibosome dispiay DNA-templates were then reused in further
ribosome display cycles.

i) Sub cloning of genes after ribosome display

The PCR-products were sub cloned into vector-sysiems with techmques know to a
person skilled in the art. Library members of PEX2 were sub cloned via the
Ndel/EcoRI sites inte the vector pUC1 8 using the primers Ndel-PEX2for (SEQ 1D
NO:83) and EcoRI-PEX2rev (SEQ ID NO:84).
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-59- 10 ml Ribosome Display Washing buffer (WB): 1200 ul I0x Stock WB
pH 7.5, 0.05% TWEEN 20 (50L 10 % TWEEN 20). 5 % BSA (5 ml Blocker
BSA 10%), 5 g/ml t-RNA, 670 mM KCI (0.5 g KCI) ad. | Oral with
PCR-grade water 5 10ml Ribosome Bisplay Stopbuffer (SB): 1200L 10x
Stock WB pH 7.5, 0.05% TWEEN 20 (50L 10 % TWEEN 20). 5 % BSA (5

gl.%logg%%eBgé %0%)’ 5 g/ml t-RNA. 670 mM KCI (0.5 g KCI), 4 mM
glutathione), 25 M cAMP (101 Stock solution), ad. 10ml

with PCR-grade water 10 2 ml Ribosome Display Elution buffer: 200L |

Qo&1ock-BE. IMVBO4A BSAATR b Biocken BSA 10 %), 5000 A260 units

r- - i mal,. ml t . with PCR-grade water
B%%@r%@gggga%%rg\t&%% &ﬁ%ﬁ%} E%ﬁégéggé A 10 %), 50 %
corfeigats: Murtruriversaimod. Mgtbais MOER 1 MNEE,PO4; 0.01 M
KH2RQ4 [1ardFedaidy pH Tdg. P37 MoNaGhH1 27 polh KBk BYiley and Sons,

Preparationfihg,gctodomains erbB2 and erbB3 The human receptor
eﬁtogom%irr'ls e bgz and erbB3 were obtai,r;ed from R&D Systems as
CEPT0r ChifhBrasTHAE Rétehidr ettodomains were genetically fused to
281 the hiimanaprdteolg BibEC TR URIER ) IgES-abtibody FC fragment). Both
nlecules sevealrta mokgoularsmass of 96 kDa and contained a
xahistidine-peptide at their . C-terminus. As a result of glycosylation the
mg%@(ﬁ*raﬁg@ééﬁ?og %gbérgtléign \‘%‘\?afgi%creased to 130 to 140 kDa. The
chifraril Brotéitls WevetststainEPasiybptifized proteins and were
resefebilizedn, PRERIBeneantaining 0.4 BSA. The proteins 25 were
S - il . ¢).Coatin micrg fiter e Reaction
ﬁt’%ﬁ,ﬁé@d@ ‘é@%%?c?ﬁ?ew&%a e 2 i
Cottfiigate Butiet WaideRoal, 0 wAa & Wt (5)443§and was resolved in
-@h1ia0 UBlackingHsagent 3 Biotivgiaieddigands were alternately
mynaRliesel b the el Als eRiavidin: A fadingpated MT-plates.
The erbB2/FC- and. erbB3/FC-chimeras were immobilized alternately in
&3 Pprﬁgiﬁ%%ﬁa S8.G., Nuclele acid hybnidization — a practical approach

(1985) IRL Press, Oxford, England
Hanes, J., and Pluckthun, A., PNAS 94 (1997} 4937.4942
Hayes, C.S., and Sauer, R.T., Mol. Cell. 12 (2003) 903-911
He. M., and Taussig, M.J., Nuc. Acids Res. 25 (1997) 5132-5134
Ho, S.N. etal.,, Gene 77 (1989) 51-3¢
Jenne. D., and Stanley, K. K., Biochemistury 26 (1987) 6735-6742
Jenne, D., Biochem. Biophys. Res. Commun. 176 (1991) 1000-1006
Kain, K.C., et al., Biotechnigques 10 (1991) 366-374
Keiler, K.C., et al., Science 271 (1996) 990-993
Klevenz, B., et al., Cell. Mol. Life Sci. 39 (2002} 1993-1998
Lamla, T., and Erdmann, V.A., J. Mol. Biol. 329 (2003) 381-388
Lee. 8.8, and Kang, C., Kor. Biochem. J. 24 (1991) 673-679
Letunie, 1, et al., Nuc. Acids Res. 30 (2002) 242-244
L1, T, et al, Structure 3 (1995) 541-549
Libson, A.M., et al., Nat. Struct. Biol. 2 (1993) 938-942
Lu, Z., et al., Bio/Technology 13 (1995) 366-372
Mattheakis, L.C., et al., PNAS 91 (1994) 9022-9026
McConnell, 5.J., and Hoess, R.H., J. Mol. Biol. 250 (1995) 460-470
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protein G coated MT-plates. The ligand-solution was incubated for 1 h at
room 5 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 1 Blocking Reagént without ligand. The wells were
washed with 3 RV Blocking Reagent. Blocking Reagent (300 |) was

incubated in each well for 1 h at 4 C and 200, r fore.the stopped
trarRRRion- bl WaEeappiie %@ﬁgfzv@&%%%g%%%ﬁ@d%h 3RV
iteedbldhhiffert WB NG). Generddionh of(liBdsoieddisplay templates For the
stadatdiposame display:praoedyse1a single gene or a gene-library was

ongated, with specific bridging primers. .The sfragments
\;e\'/%’r%%rfﬁ’s%%f fi%gso&Q\%%é%ﬁ&g%%@ﬁ%ﬁ%&% {SEQ ID
Notrald st Saiatidodorne HidpiklyspaterBEQ ID NO:62) using the
teminRldRrimess d17 RiNe(SRQIDHN;: 75)idhnst A (SEQAD Y 8)0kt Spring
MATCG_%#&&Q@%LE&%EQ%\%ETQ@ PGR profile for the PCR

: at , . ’

assembly was: 1mina 0'sée at 94 C. TA: 30 sec at 60
Opstasde fo 2ol 5P dttE2 16, (30%YA8S - 9HE: 5 min at 72 C. 20
Psoatuetibi.oBihedineds exféssion elemdnt@-E=)3

TLRAMT gg%@;&ﬁ@%@%@9'5lg§§y5m_a3@@EX2-gene was amplified in a
standard PWO-PCR from 10 ng, pi id. t late pPDSPEX2 (Roche)
ugﬁgﬁﬁ%irﬁ}@%& | W&%b%&@%@@g%g :77 and to SEQ ID
Néeii8inthe‘\okentaphirgge BeontssfubeH (b9 Hn BEL-PCR to the
DitAemodulesITPTAar Xa (B0 RRNQ79) and T7T (SEQ ID NO:80)
usin ZE‘Feggmqr%Iﬁc})]&(g 1'5)9%%‘18%)3?9d T7Trev (SEQ ID

:81).°€) Prepatation of the ribosome display translation mixture The

RS dolf 1001Fne St hP§vas Pregared according to the manufacture's
INsBCERNS: QMg diundret BoEthE mixtwewess-gypplemented with 40
uRits (1 nasj M (2 ) anti ssrAsoli leoti 15543
5S%EA%ga@?i\%{%‘&%é‘&%%@?%ﬂﬁ@%ﬁ#&.é”ﬁseq D
NOBEY1 Y- sebdk sbilitigibrdghesiets Mirl Btbteask hibitor EDTA-free
aidhitk S0P ngiihEaeribiosSome HiBptay(IDMNA-EMpl2eT7in7203-PY0D-PCR

MEHESHIRE, ?i?%?9[?]%955}94@%%%2@Qﬁtﬁs‘@’@&ﬁ?ﬁsc”bed and
tranalated in 1.5 ml reaction tubes at 30 C for 40 min under shaking at
550¢ M%b‘}ﬁplexes consisting of mMRNA. ribosome and displayed

polypeptidelwéieestabiizet(MKEn the-Felction was
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5 immediately stopped with 500 | 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
| of the mixture were transferred into& ligand-coated MT-plate well
(signal) and another 250 | into a non-ligand coated well (background).

The mixture was incubated for %h at 4‘%(} and 300 rpm. 10 To remove
background protein and weak bln(ﬁlng rnary complexes the wells were
washed with ice-cold buffer WB. Messenger RNA from the bound ternary

compleRrels wasdluied By-d8R 4l {Kiﬁrﬁ@d preffercbRitod a&mmaakédre and
750 rprghapdg) 5%@%&6}}{9%9&1%@&? é? %%gerrrf eggfegé%db%a}?g teeig s%ected

coated magnetic beads were use e slo some

display ARSI HikEEL R S &r%@a Wpd%ﬁvh(%r\iﬁge%&% S4HS pEeTRCat
recognizepidgcs! 4 Cdbinder snnezhiudngdrpokitiohtHé Thé&bheltic berad 474, 481,

suspengigy msssguskﬂ?rast@d HpstapRing buifer 3B by washing thesbeads,
five times in_5Q0 J buffer Ihﬁ beads were incubated for I hﬁ4 Cin

500 pl fios LB Heneting 50 oL 1o petonb e e s e 37
washed ifree inté8.\iRh. bt&ﬁeb%lsfé&id Weré 20 6ttred rolife 19900 £. 615,
buffeaSﬁeP@; t@m%'rrwdesh@vf@e@ds \@@fema%lfimuy caeparatedand
store oS ay translation m ture was
added %1 tjhg} bégée r%‘:)%?ure wasd?rﬁ:% %{tgﬁl or %d I ar f & a?l%o
rpm. Prtafldﬂ@m@m@@éaﬁ@W@@@ﬁ&gﬁ@ﬂ@éﬂ@rg@gaﬁé@@@wmrmrenaturally

mixtureigRurificatianofypupiidh. &iﬁﬁi renaesal ptiemainieg A& Aiecule
Messen&%r l:%y ﬁlécﬂfér%ﬁﬁ tglgl(;'fp 1’5;4’ %ﬁ% &%Oll%tfg rrls*%&mprzsmo

cience annneim, ermany |n|

(Roche
DNA- teh?ﬁr%-i BO% RIS a %@F@h@@v@%@ﬁ%@%ﬂ@ﬂ%?&%r of the
AmbioneBitAetertiit (arobiospicun USAR Fifthidredulates wieténterferons,

supplemented withaifsl BYAsE Bufferand.13 LLENASE L oanIng oreins.

solution. After incubation of the mixture at 37 C for 30 min 30 6.5 | DNAse
| inactivating reagent was added. The slurry was incubated in the
digestiohrassaydoil mintatroom temperaptrd: follsvwediby ip phimm 1 in 2

centrifu 9%'&%\%&101& %Qegv&berﬁkp&sm@;nwm&%m BYEISe
transcrl%kton -62- h Reverse Translcrl tlorgnand cDNA am Ilflcaatlon F&)r the

reverse anscrrafloﬁnocfoﬁlﬁtgnrﬁﬁl{} RtheE &7 thers TR demerase
(Roche Wﬂhﬂ@ﬁl%md WriMReRSigE Gerpreasgwas used, Twenty I
reactions were assembled: 4 | 5x RT buffer, 1 | DTT (dithiothreitol)

So'”%c.mProcess as claimed in claim 2. characterized m that the polypeptide is

isolated from the organism and purified.

4. Method for identifving a nucleic acid encoding a polvpeptide which
specifically binds a predetermined target molecule from a DNA-library.
characterized m that said method comprises the steps of

a) selecting a sequence from the group consisting of SEQ ID NO:10;

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

one amino acid position according fo table V is aitered;
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51.6 1 dNTP's, 1] DMSO solution, 0.1 uM (1 1) RT
5'-CAGAGCCTGCACCAGCTCCAGAGCCAGC-3" (SEQ ID N0:86), 40
units (I ul) Rnasin, 1.5 pl C. therm. RNA-Polymerase, 9 u] mRNA
containing eluate. Transcription was ferformed for 35 min at 70C. Further
amplification of the cDNA was performed in 100 pl PWO-PCRs containing
10 1 10x PWO-PCR 10 huffer with 04,200 tM dNTPs, 121
transcripticH riREEITA"S BUREBWG BNAYBON, 5?&&8%&%&?9#8%5
RT 5'- CAGAGBCIGEAOTABLT DEXGAGCTATS INGEAID NO:86)
and FI 5'- GTTTAACTTTAAGAAGGAGATATACATATG-3' (SEQ ID
NO:87) at L M .each. The PCR profile was,TIM: 1 min at 94.C, TM; 20.sec
at 04 &, TAV SRS BE A s R o S ot e e
at 72 C. A reafipllifi¢ation by a standard PWO-PCR was performed. Two
id of the PCR mixture were transferred into a second standard
PWO-PCRe Cens-apgcifie heggingnainier swele fusedmeherryer possible.
The PCR-profiles were according to the physical parameters of the
gene-templates and oligonucleotide-primers. Twenty five PCR cycles
were 20 pefforgtin @ geneisfoae0easodale LHIgasaIeBRIN Y
overlaps to hybridjze Withﬁ&he DNA-modules T7PglOepsilon and the
ribosome displ SCPRISHTSS BEELBOE e ribosome display
DNA-templates were then reused in further ribosome display cycles. i)

Sub glopipg of geneaiter fbosame dispiayaehne P Rt OUCIHWE B brary
sub cloned into vector-s stem%th techniques know to a person skilled

in th&® A EHr W%%?HB&F&O& E%Z Rere sub cloned via the Ndel/EcoRl
sites into the vector pUC 18 using the primers Ndel-PEX2for (SEQ ID

NO:83) aniihsORIPEX2tEY (RER ARNO:8Nach3wbist-ohRaferensaBoANS the

T., etal. EMBO J,.19 (2000) 3762-3769 Altruda, F. et al., Nucleic Acids

Res, 13 (108 S TR R ST Py T MR

283 (2003) 225-234 5 Ausubel, I., and Frederick, M., Curr. Prot. Mol. Biol.
(1992) Jahnndlley @mehSons ciNew: Yok BecketiribxdehahaPieteterbeir8of the

(1999) 92229 B dTh e plidlard MOL BIPL B35 2007 h 482 R M ages.

8. Vector which is suitable for the expression of a polypeptide in =
prokaryotic or eukaryotic microorganism, characterized in that said vector

encodes a polypeptide as specified in claim 1.
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Pro Giu Ile Cys Lys Gin Asp e Val Phe Asp Gly Iie Ala Gin [le
1 5 1o i5

Arg Gly Glu le Phe Phe Phe Lvs Asp Arg Phe [le Trp Arg Thr Val
20 25 30

Thr Pro Arg Asp Lys Pro Met Gly Pro Leu Leu Val Ala Thr Phe Trp
35 40 45

Pro Glu Leu Pro Glu Lys He Asp Ala Val Tyr Giu Ala Pro Gin Giu
50 55 60

Giu Lys Ala Val Phe Phe Ala Giy Ase Giu Tyr Trp lie Tyr Ser Ala
65 70 . 75 80

Ser Thr Leu Glu Arg Giy Tyr Pre Lys Pro Leu Thr Ser Leu Gly Leu
83 90 95

Pro Pro Asp Val Gln Arg Val Asp Ala Ala Phe Asn Trp Ser Lys Asn
100 105 110

Lys Lys Thr Tyr lle Phe Ala Gly Asp Lys Phe Trp Arg Tyr Asn Glu
115 120 125
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Patent Claims™1. Polypé%tide, that specifically binds a predetermined
target molecule. characterized in that the amino acid sequence of said

Asn Ginprohype ptide:iy selected Giramm the grawp.gonsisting of SEQ ID NO: 10.
\herein ini8aid amind%cid 5 sequence at least one amino acid at position:
467, 468, 472, 473, 474, 481, 498, 499, 500, 501, 502, 503, 504, 507,

Leu 61241, 511519. 526, 527, 528, 529. 531, 538, 544, 546, 547, 550, 555, 556.

19563, 564. 565, 566.567. 574. 575. 576. 577, 578, 586. 587. 594, 595,
596, 597, 60L 605. 608, 609, 614.615, 616, 617. 623, 624, 625. 626, 635,

636. 642. 643, 644, 645, 647, 649, 651, 10 652. 655, 660 is replaced with

zﬂ?z %gifferent amino acid and said specific binding properties to said

<12~ Pegdetermined target molecule are not naturally inherent to said

<213> pelypeptide. and wherein predetermined target molecule denotes a
molecule which is a member of the groups of proteins comprising

<400> hedgehog proteins, bone morphogenetic proteins. growth factors. 15

pro o TIRIOPOIELN, thrombapoietin, G;CSE. interleukins and interferon,
i 5 15

i
g nle
5 10

Arg Gly Giu {le Phe Phe Phe Lvs Asp Arg Phe Met Trp Arg Thr Val
20 25 30

Asn Pro Arg Gly Lys Pro Thr Gly Pro Leu Leu Vai Ala Thr Phe Trp
33 40 45

Pro Asp Leu Pro Glu Lys Tie Asp Ala Val Tyr Giu Ser Pro Gin Asp

50

A

5 60

Glu Lys Ala Val Phe Phe Ala Gly Asn Glu Tyr Trp Val Tvr Thr Ala
65 70 75 &0

Ser Asn Leu Asp Arg Glv Tyr Pro Lys Lys Leu Thr Ser Leu Gly Leu
83 90 95

Pro Pro Asp Val Gln Arg Ile Asp Ala Ala Phe Asn Trp Gly Arg Asn
100 105 110

Lys Lys Thr Tyr Ile Phe Ser Gly Asp Arg Tyr Trp Lys Tyr Asn Giu



immunoglobulins, enzymes, inhibitors, activators. and cell surface
proteins. 2. Process for the production of a polypeptide as specified in
claim 1 in a prokaryotic or eukaryotic microorganism. characterized in that
said microorganism contains a nuelgic acid sequence which encodes said
20 poly peptide and said polypeptide is expressed. 3. Process as claimed
114n claim 2ycharactepized in that the polypeptide is isolated from the
organism and purified. 4. Method for identifying a nucleic acid encoding a
ypeptide which specifically binds a predetermined target molecule
Glu Lysﬁ“@ﬁhlr‘é Mf\tlﬁl‘h B?&rya D ERaradierretiin that'said method comprises the
130 40
steps of°a) selecting a sequence from the group consisting of SEQ ID
NO:1.0: b) preparing a DNA-library of the selected sequence in which at
Trp AsnlGasYaDPre Aamine aaid position Becrrdirg Tartakle V is altered; -66- )
145 screéhing the ptépared DNALlibrary for encoded polypeptides specifically
binding a predetermined target molecule; d) choosing the nucleic acid
ser Gly SUCRGIRG PRSRPSGIfiC RINARY idenUfied, it Stgp €): 5 €) repeating the steps
b).te d) for twepto five times; and f) isolating said nucleic acid encoding a
polypeptide specifically binding a predetermined target molecule. 5.
Method as claimed in claim 4, characterized in that the DNA-library 10
Asp Ly %é%l \é%hLé%(‘ﬁer Iof Bemeritd B Method as claimed in claim 4 or
characterlzed in that the members of the library of the polypeptide are
expressed by display on ribosomes. 7. Method as claimed in claim 4 or 5,
Leu Gloharacterized in that the members of the library of the polypeptide are
1%axpressed by display on bacteriophages. 15 S. Vector which is suitable for
the expression of a polypeptide in a prokaryotic or eukaryotic
10> Hnicroorganism.. characterized in that said vector encodes a polypeptide

<211> @gsspecified in claim 1. -1- SEQUENCE LISTING
212> PRT
<213> Mus muscults

<400 3
Met Ala Ala Arg Gis Glu Ser Thr Gln Ser Ala Asn Arg Val Leu Arg
I 3 10 13

Ile Ser Gln Lev Asp Ala Leu Glu Leu Asn Lys Ala Leu Gle Gin Leu
20 25 30

Val Trp Ser Gln Phe Thr Gin Cys Phe His Gly Phe Lys Pre Giy Leu
35 40 45

Leu Ala Arg Phe Ghu Pro Glo Val Lys Ala Phe Leu Trp Let Phe Leu
50 33 60

Trp Arg Phe Thr Tle Tyr Ser Lys Asn Ala Thr Val Giy Gln Ser Val
635 70 75 80

i.eu Asn lle Gin His Lys Asn Asp Ser Ser Pro Asn Pro Val Tyr Gln
g5 96 03

Pro Pro Ser Lvs Asn Gin Lys Leu Leu Tyr Ala Val Cys Thr Hle Gly
100 105 110



<110> F. Hoffmann-La Roche AG <120> Hemopexin-like structure as new
polypeptide-scaffold <130> 22953 <150> EP 05000013.2 <151>
2005-01-03 <160> 88 <170> Patentln version 3.2 <210> 1 <211> 195
<212> PRT <21$> Artificial <220>4223> consensus sequence <400> 1
Pro Glu lie Cys Lys Gin Asp lle Val Phe Asp Gly lie AlaGin lle 1 _ 10 15
Arg Gly Gin lle Phe Phe Phe Lys Asp Arg Phe lie Trp Arg Thr Val 20 25
Giy Arg3opThe ProCArgraSp Eys@mcinm@h@lygl%m haHisou Val Ala Thr Phe Trp 35
11240 45 Pr&#6lu Lou Bro Gin Lys lie Asp Ala Val Tyr Gin Ala Pro Gin Glu 50
55 60 Gin Lys Ala Val Phe Phe Ala Gly Asn Gin Tyr Trp lie Tyr Ser Ala 65
Leu Ala A0r PréZBQ 2 412NNk bALCGIR A3 I Ripdkys Pro Leu Thr Ser Lou Gly
13¢ Lou 85390 95 Pra48ro Asp Val Gin Arg Val Asp Ala Ala Phe Asn Trp Ser
Lys Asn 100 105 110 Lys Lys Thr Tyr lie Phe Ala Gly Asp Lys Phe Trp

sn Glu 115 120 125 Val Lys Lys Lys Met Asp Pro Gly Phe Pro
Ifzf Leuﬁ s IZ\% a8 A aﬁe v a P é“i%’%ﬂ ﬂ% /&éﬁ/ Ala lle Pro Asp Asn Leu
Asp Ala VaI VaI Asp Lea Gln Giy

Gly Lys Phe Ala Thr Leu Thr Glu Arg Leu Leu Gly He His Ser Val
165 170 175

Phe Cys Lys Pro Gin Asn Met Arg Glu Val Gly Phe Giu Tyr Met Asn
180 185 190

Arg Gla Leu Leu Trp His Gly Phe Ala Glu Phe Leu Ile Phe Leu Leu
195 200 205

Pro Leu Ite Asn Ile Gin Lys Leu Lys Ala Lys Leu Ser Ser Trp Cys
210 215 220

Thr Leu Cys Thr Gly Ala Ala Gly His Asp Ser Thr Leu Giv Ser Ser
223 230 233 240

Gly Lys Glu Cys Ala Leu Cys Giy Glu Trp Pro Thr Met Pro His Thr
245 250 255

Hie Gly Cys Glu His Val Phe Cys Tvr Tyr Cys Val Lys Ser Ser Phe
260 265 270 :

Leu Phe Asp lle Tyr Phe Thr Cys Pro Lys Cvs Gly Thr Giu Val His
275 280 285

Ser Val Gin Pro Leu Lys Ala Giy lle Gln Met Ser Glu Val Asn Ala
290 295 300

Leu
305

<Z210> 4

<211> 303

<212= PRT

<213> Ratius norvegicus



145 150 155 160 Gly Giy His Ser Tyr Phe Phe Lys Gly Ala Tyr Tyr Leu
Lys Leu Glu 165 170 175 Asn Gin Ser Len Lys Ser Val Lys Phe Gly Ser
lle Lys Ser Asp Trp 180 185 190 Len Gly Cys 195 <210>2 <211> 195
<212> PRT <213> Galllus callus <496> 2 Pro Gin Len Cys Lys His Asp lie
Val Phe Asp Gly Val Ala Gin lie 1 10 15 Arg Gly Gin lie Phe Phe Phe Lys
Asp Arg Phe Met Trp Arg Thr Val 20 25 30 Asn Pro Arg Gly Lys Pro Thr
<400> 4ly Pro Leu Len Val Ala Thr Phe Try, 35 40 45 Pro Asp Leu Pro Glu Lys
lie Asp Ala Val Tyr Giu Ser Pro Gin Asp 50 55 60 Gin Lys Ala Val Phe
Phe Al r Tr alT I, T 65 70 75 80 Ser Asn Leu
?ﬂe{ A}alﬁf lappﬁﬁ%ié ﬁro yéei_yga g gmt IIl_erFGIy Len 85 90 95 Pro Pro
Asp Val Gln Ara lie Asp Ala Ala Phe Asn Trp Gly Arg Asn 100 105 110
Lys Lys Thr Tyr lle Phe Ser Gly Asp Arg Tyr Trp Lys Tyr Asn Gin 115 120
lie Ser @QSCGM &@ Lvsq_%el\!/l-é@% pEd-MISTTRYPR Lys Phe lle Ala Asp Ser
%30 135 140 Trp Asn Gly Val Pro Asp Asn Len Asp Ala Val Len Giy Len
Thr Asp 145 150 155 160 Ser Gly Tyr Thr Tyr Phe Phe Lys Asp Gin Tyr

al Trp B di@@usim:Matdoivhe His Gly Phe Lys Pro Gly Leu
35 40 45

Leun Ala Arg Phe Glu Pro Giuv Val Lys Ala Phe Leu Trp Leu Phe Leu
50 33 60

Trp Arg Phe Thr lie Tyr Ser Lys Asn Ala Thr Val Gly Glin Ser Val
65 70 75 80

Leu Asn e Gin Tyr Lys Asn Asp Ser Ser Pro Asn Pro Val Tyr Gin
85 90 83

Pro Pro Ser Lys Asn Gln Lys Leu Len Tyr Ala Val Cys Thr e Gly
100 105 110

Gly Arg Trp Leu Glu Giu Arg Cys Tyr Asp Leu Phe Arg Asn Arg His
115 120 125

Leu Ala Ser Phe Gly Lys Ala Lys Gin Cys Met Asn Phe Val Val Gly
130 135 140

Leu Leu Lys Leu Gly Glu Leu Met Asn Phe Leu ile Phe Leu Gln Lys
145 150 155 160

Gly Lys Phe Ala Thr Leu Thr Glu Arg Leu Leu Gly lie His Ser Val
165 170 175

Phe Cys Lys Pro Gln Ser Met Arg Glu Val Gly Phe Glu Tyr Met Asn
180 183 190

Arg Giu Leu Leu Trp His Gly Phe Ala Glu Phe L.eu Val Phe Leu Leu
195 200 205

Pro Leu lle Asn Ile Gin Lys Leu Lys Ala Lys Leu Ser Ser Trp Cys



165 170 175 Asp Lys Ser Leu Lys lle Val Lys lle Gly Lys lle Ser Ser Asp
Trp 180 185190 Leu Gly Cys 195 <210> 3 <211> 305 <212> PRT
<213> Mus muscuius <400> 3 Met Ala Ala Arg Gin Gin Set Thr Gin Ser
Ala Asn Arg Val Leu Arg 15 10 15%le Ser Gin Leu Asp Ala Len Gin Len
Asn Lys Ala Len Glu Gin Len 20 25 30 Val Trp Ser Gin Phe Thr Gin Cys
210 Phe HisGly Phe tys Pro Giy Lau 35 40 45 Leu Ala Arg Phe Gin Pro Gin
Val Lys Ala Phe Lou Trp Lea Phe Len 50 55 60 Trp Arg Phe Thr lle Tyr
e Pro eu L% AX sn AI rVaI ry Gln Ser Val 65 70 75 80 Len Asn lle Gin His
535 ﬁ’stpo 8 V3PFFGin 85 90 95 Pro Pro Ser Lys
Asn Gln Lys Len Leu Tyr Ala VaI Cys Thr lle Giy 100 105 110 -4- Gly Arg
Tip Leu Gin Gin Arg Cys Tyr Asp Leu Phe Arg Asn Arg His 115 120 125
Gly Lys[CliyCatab BéePhs @M%W’aotfjﬂs@ﬁ@%smet Asn Phe Val Val Gly 130
135 140 Lodi%u Lys L#6 GIN, Gin Len Met Asn Phe Leu lie Phe Len Gin
Lys 145 150 155 160 Gly Lys Phe Ala Thr Len Thr Glu Ara Leo Lau Gly

Ile Gly dha Hisrhevyal: 051179 L#R Val Lys Ser Ser Phe

260 263 270

Leu Phe Asp Met Tyvr Phe Thr Cys Pre Lys Cys Gly Thr Glo Val His
275 280 285

ser Val Gln Pro Leu Lys Ser Gly Tle Glu Met Ser Glu Val Asn Ala
290 295 300

<210> 3

<21l> 195

<212> PRT

<213> Oryctolagus cuniculus

<4 3
Pro Giu Ile Cys Thr Gin Asp Ile Val Phe Asp Glv [le Ala Gln Hie
I 3 10 13

Arg Gly Giu Ile Phe Phe Phe Lys Asp Arg Phe Ile Trp Arg Thr Val
20 25 30

Thr Pro Gly Asp Lys Pro Met Gly Pro Leu Leu Val Ala Thr Phe Trp
33 40 43

Pro Giu Leu Pro Glu Lys Ile Asp Ala Val Tyr Glu Alz Pro Gin Glu
50 33 60

Glu Lys Ala Val Phe Phe Ala Glv Asn Glu Tyr Trp Val Tyr Ser Ala
65 70 73 80

Ser Thr Leu Glu Arg Gly Tyr Pro Lvs Pro Lev Thr Ser Leu Gly Leu
85 90 )



Phe Cys Lys Pro Gin Asn Met Arg Gin Val Gly Phe Glu Tyr Met Asn 180
185 190 Arg Gin Leu Len Tip His Gly Phe Ala Glu Phe Leo lle Phe Leu
Leu 195 200 205 Pro Leu lle Asn lie Gin Lys Len Lys Ala Lys Lea Ser Ser
Tip Cys 210 215 220 Thr Len Cys Thr Gly Ala Ala Gly His Asp Ser Thr
Leu Gly Ser Ser 225 230 235 240 Gly Lys Gin Cys Ala Leu Cys Gly Glu
Trp Pro Thr Met Pro His Thr 245 250 255 lie Gly Cys Glu His Val Phe Cys
Pro Pro Ay VEYGG ysc\Wal hys SehiseicPhe TROB265 250 Leu Phe Asp lie Tyr Phe
hr Cys PI®°Lys Cys!@ly Thr Glu Val His 275 280 285 Ser Val Gin Pro
Leo Lys Ala Gly lie Gin Met Ser Glu Val Asn Ala 290 295 300 Leo 305
Lys Lys ?%lﬂgﬁé F%&%%Gé@@spi%l%% ?BLE%}SKSB@EUS norvegicus J <400> 4
11:3Met Ala i@ Arg GinZsin Ser Thr Gin Set Ala Asn Arg Val Leu Arg 15 10
15 lle Ser Gin Lea Asp Ala Len Gin Leu. Asn Lys Ala Lea Gin Gin Leo 20
: 25 30 Val Trp Ser Gin Phe Thr Gin Cys Phe His Giy Phe Lys Pro Gly Len
\agbyséésztﬁs ‘;L‘%%? PAI%(}’%EBhﬁﬁ@ G-I ¥ 1Ps Ala Phe Len Trp Leu Phe
Leo 5055 60 Trp Arg Phe Thr lle Tyr Ser Lys Asn Ala Thr Val Gly Gin

Ser Val
Trp Asn Ala Ile Pro Asp His Leu Asp Ala Val Val Asp Leu Gin Gly
143 150 155 160

Ser Gly His Ser Tyr Phe Phe Lys Gly Thr Tyr Tvr Leu Lys Leu Giu
163 170 175

Asn GIn Ser Leu Lys Ser Val Lys Val Gly Ser lle Lys Thr Asp Trp
180 185 190

Leu Gly Cys
195

<210 6

<211= 195
212> PRT
<213> Bos taurus

<400> 6

Pro Glu Val Cys Asp Ser Lys Leu Thr Phe Asp Ala lle Thr Thr He
I 5 14 15

Arg Gly Glu Val Met Phe Phe Lys Asp Arg Phe Tyr Met Arg Thr Asn
20 25 30

Pro Leu Tyr Pro Giu Val Giu Leu Asn Phe [le Ser Val Phe Tip Pro
35 40 45

Glin Leu Pro Asn Gly Leu Gin Ala Ala Tyr Glu Val Ala Asp Arg Asp
50 55 60

Glu Val Arg Phe Phe Lys Gly Asn Lys Tyr Trp Ala Val Lys Gly Gln
65 70 73 80

Asp Val Leu Arg Gly Tyr Pro Arg Asp lle Tyr Arg Ser Phe Gly Phe



65 70 75 80 Leo Asn lle Gin Tyr Lys Asn Asp Ser Ser Pro Asn Pro Val Tyr
Gin 85 90 95 Pro Pro Ser Lys Asn Gin Lys Leo Len Tyr Ala Val Cys Thr
lle Gly 100 105 110 Gly Arg Tip Leu Gin Gin Arg Cys Tyr Asp Leo Phe
Arg Asn Arg His 115 120 125 Leo Ala Ser Phe Giy Lys Ala Lys Gin Cys
Met Asn Phe Val Val Gly 130 135 140 Leo Leu Lys Leo Gly Glu Leo Met
Asn Phe Leu lle Phe kkeo Gin Lys 145 150 155 160 Gly Lys Phe Ala Thr
Leo Thr Gin Arg Leo Len Gly lle His Ser Val 165 170 175 Phe Cys Lys
[ et Ar Gln | G e Gin Tyr Met Asn 180 185 190 Arg
Fro Arg gr Vq T_ger MerqulfaIcl \b/?? SRR 1é] ‘eu Val Phe Lea Leo 195 200
205 Pro Leo lle Asn IIe Gin Lys Len Lys Ala Lys Leo Ser Ser Tip Cys -6-
210 215 220 lle Pro Len Thr Set Thr Ala Gly Ser Asp Set Thr Lea Gly Set
Gly Lys St T 5130 V88 2400Gly CysIGinCys Ata Gku Cys GIN Glu Trp Pro Thr
Vet Pro s Thr 245°250 255 Ile Gly Cys Gin His Val Phe Cys Tyr Tyr
Cys Val Lys Ser Set Phe 260 265 270 Leu Phe Asp Met Tyr Phe Thr Cys
Tyr Lys PEOeysi€usy Gly b GivvMalkiis: 1278,280,285 Ser Val GIP. Pro Leu Lys
136 Set GlysHe Gin MéettSet Gin Val Asn Ala 290 295 300 Lea 305 <210>5

Phe Pro Gly lle Gly Asn Lys Val Asp Ala Val Phe Gln Lys Gly Giy
145 150 155 160

Phe Phe Tyr Phe Phe His Gly Arg Arg Gin Tyr Lvs Phe Asp Pro Gin
163 170 175

Thr Lys Arg fle Leu Thr Leu Leu Lys Ala Asn Ser Trp Phe Asn Cys
180 185 190

Arg Lys Asn
193

<210= 7

<211 195

<212> PRT

<213> Equus caballus

<400> 7

Pro Glu Val Cys Asp Ser Lys Leu Thr Phe Asp Ala Tle Thr Thr Tle
I 5 10 13

Arg Gly Glu Val Met Phe Phe Lys Asp Arg Phe Tyr Met Arg lle Asn
20 25 30

Pro Tyr Tyr Pro Glu Ala Giu Leu Asn Phe lie Ser lle Phe Trp Pro
35 40 45

Gin Leu Pro Asn Gly Leu Gin Ala Ala Tvr Glu Val Ser His Arg Asp
30 55 60

Giu Val Arg Phe Phe Lys Gly Asn Lys Tyr Trp Ala Val Lys Gly Gin
65 70 75 80



<211> 195 <212> PRT <213> Oryctolagus cuniculus <400> 5 Pro Gin lle
Cys Thr Gin Asp lle Val Phe Asp Giy lle Ala Gin lie 15 10 15 At, Gly Gin
lie Phe Phe Phe Lys Asp At, Phe lle Trp Ara Thr Val 20 25 30 Thr Pro Gly
Asp Lys Pro Met Gly Pro Lea Lea\atAla Thr Phe Trp 35 40 45 Pro Glu
Leu Pro Gin Lys lle Asp Ala Val Tyr Glu Ala Pro Gin Gin 50 55 60 Glu Lys
Ala Val Phe Phe Ala Gly Asn Gin Tyr Trp Val Tyr Ser Ala 65 70 75 80 Set
Asp Val Thr Te &iGin-Ara lGhadyndio Aysskind @ly Filr Set Lou Gly Len 85 90 95
-#5 Pro Pro%sp Val G# Arg Val Asp Ala Ala Phe Asn Trp Ser Lys Asn 100
105 110 Lys Lys Thr Tyr lie Phe Ala Gly Asp Lys Phe Trp Arg Tyr Asn Glu
Pro Ser %@é%@s]}@# I}éisb)ﬁalﬂﬁ W%M@&%%@A@]gq'}gly Phe Pro At, Lou lie Ala Asp
wa 130 185 140 Trpifsn Ala lle Pro Asp His Lou Asp Ala Val Val Asp
Lou Gin Giy 145 150 155 160 Ser Giy His Ser Tyr Phe Phe Lys Gly Thr
yr Lou Lys Lou Glu 165 170 175 Asn Gin Ser Lou Lys Ser Val Lys
G Ly A PEAPIEA J6 1o W 1757 250 TE4 T8 Lou Gly Cys. 195 <2105 6
<211>1

Tyr Lys Arg Ser Met Asp Ala Giy Tyr Pro Lys Met lle Ala Asp Asp
130 135 140

Phe Pro Giy lle Gly Asp Lys Val Asp Ala Val Phe Gin Lys Asp Gly
145 150 133 160

Phe Phe Tyr Phe Phe His Gly Thr Arg Gin Tyr Lys Phe Asp Pro Lys
163 170 175

Thr Lys Arg lle Leu Thr Leu Gin Lys Ala Asn Ser Trp Phe Asn Cys
180 185 190

Arg Lys Asn
195

<213> Homo sapiens
<400> 8

Pro Lys Ala Cys Asp Ser Lys Leu Thr Phe Asp Ala He Thr Thr [le
1 5 10 15

Arg Gly Glu Val Met Phe Phe Lys Asp Arg Phe Tyr Met Arg Tar Asn
20 25 30

Pro Phe Tyr Pro Glu Val Glu Leu Asn Phe He Ser Val Phe Trp Pro
33 A0 45

GIn Leu Pro Asn Gly Leu Glu Ala Ala Tyr Glu Phe Ala Asp Arg Asp
50 55 60

(Glu Val Arg Phe Phe Lys Gly Asn Lvs Tyr Trp Ala Val Gin Gly Gin



<212> PRT <213> Bos taurus <400> 6 Pro Glu Val Cys Asp Ser Lys Lou
Thr The Asp Ala lie Thr Thr lle 15 10 15 Arg Gly Gin Val Met Phe Phe
Lys Asp Arg Phe Tyr Met An Thr Asn 20 25 30 Pro Lou Tyr Pro Giu Val
Giu Lou Asn Phe lle Ser. Val Phe-Tip Pro 35 40 45 Gin Lou Pro Asn Gly
Lou Gin Ala Ala Tyr Glu Val Ala Asp Arg Asp 50 55 60 Glu Val Arg The
Phe7uys Gly Asn Lys Tyrdtp Ala Val Lys Gly Gin 65 70 75 80 Asp Val
Lou Arg Gly Tyr Pro Arg Asp lie Tyr Arg Ser Phe Gly Phe 85 90 95 Pro
As VaiArg%b&\{%L S SeSrAIie ﬁs{gfélar ,gélap}l/eal ]S%r Glu Glu Asp Thr 100 105 110
é;fy Vs lFhr9 yr Phe Bhe VAIrRIdAsh (55 &s Trp Are Tyr Asp Gin 115
120 125 Tyr Lys Gin Ser Met Asp Ala Gly Tyr Pro Lys Met lle Ala Gin Asp
- 130 135 140 Phe Pro Gly lle Gly Asn Lys Val Asp Ala Val Phe Gin Lys Gly
Pro Arg Gliy V34551150 [E551160 HhecPhe $ir(PhésPhe His Gly Are Arg Gin Tyr Lys
'Bhe Asp PIO Gin 165'$70 175 Thr Lys Ara lie Leu Thr Leu Leu Lys Ala
Asn Ser Trp Phe Asn Cys 180 185 190 Arg Lys Asn 195 <210>7

Gly Lysm‘i"%ﬂ-’ﬂ-ﬁ APhs 422 RRIL 72133 Fauus, cahatiys

115 120 125

(o
ih

Tyr Lys Arg Ser Met Asp Pro Giy Tyr Pro Lvs Met Ile Ala His Asp
130 135 140

Phe Pro Giy lle Gly His Lys Val Asp Ala Val Phe Met Lys Asp Gly
145 150 155 160

Phe Phe Tyr Phe Phe His Gly Thr Arg Gln Tyvr Lys Phe Asp Pro Lys
163 170 175

Thr Lvs Arg Tle Leu Thr Leu Gln Lys Ala Asn Ser Trp Phe Asn Cys
180 183 190

Arg Lvs Asn
195

<210> 9

<211> 195
<212> PRT
<213> Sus scrofa

<400> 9
Pro Gln Val Cys Asp Ser Lys Leu Thr Phe Asp Ala Hle Thr Thr Leu

1 5 10 i3

Arg Gly Glu Leu Met Phe Phe Lys Asp Arg Phe Tyr Met Arg Thr Asn
20 25 30

Ser Phe Tyr Pro Glu Val Glu Leu Asn Phe ite Ser Val Phe Trp Pro
33 40 435

Gln Val Pro Asn Gly Leu Gln Ala Ala Tyr Glu Tle Ale Asp Arg Asp
50 55 60



<400> 7 Pro Gin Val Cys Asp Ser Lys Leu Thr Phe Asp Ala lie Tlur Thr lie
1510 15 Ar- Gly Glu Vat Met Phe Phe Lys Asp Arg Phe Tyr Met Are lie
Asn 20 25 30 Pro Tyr Tyr Pro Glu Ala Glu Leu Asn Phe lie Ser lie Phe Trp
Pro 35 40 45 Gin Leu Pro Asn Glvileu Gin Ala Ala Tvr Giu Val Ser His
Are Asp 50 55 60 Glu Val Arg Phe Phe Lys Gly Asn Lys Tyr Trp Ala Val
Lys Gly Gin 65 70 75 80 -9- Asp Val Leu Tyr Gly Tyr Pro Lys Asp lle His
Glu Val AreFseriehes Gl ywRhe 86901951PYe SerdihGWal Lys Asn lle Asp Ala Ala
65 Val Ber Gin Gif¥ Asp Thr#400 105 110 Giy Lys Thr Tyr The Phe Val Ala
Asp Lys Tyr Trp Arg Tyr Asp Gin 115 120 125 Tyr Lys At., Set Met Asp
asp varid RVGIYEE B0 ks MehliedlaAsppase;, 50 135 140 Phe Pro Gly lle Gly
Agp Lys VabAsp Ala al Phe Gin Lys Asp Gly 145 150 155 160 Phe Phe
Tyr Phe Phe His Gly Thr Arg Gin Tyr Lys Phe Asp Pro Lys 165 170 175

~ Thr L)é%Arg lle Lea Thr Leu Gin L]ysﬂAIa Asn Set Trp Phe Asn Cys 180
Pro Ser THB/E0 Ay LS R 455/ L3I0V L2195 <212> PRT <213> Homo
sapiens <460> 8

Gly Lys Thr Tyr Phe Phe Val Ala His Glu Cys Trp Arg Tyr Asp Glu
115 120 123

Tyr Lys Gln Ser Met Asp Thr Gly Tyr Pro Lys Met lle Ala Glu Glu
130 135 140

Phe Pro Gly lle Glv Asn Lys Val Asp Ala Val Phe Gin Lys Asp Gly
145 150 155 160

Phe Leu Tyr Phe Phe His Gly Thr Are Gin Tyr Gin Phe Asp Phe Lys
165 170 175

Thr Lys Arg Ile Leu Thr Leu Gin Lys Ala Asn Ser Trp Phe Asn Cys
180 185 150

Arg Lys Asn
193

<210= 10

<231= 195

<212> PRT

<213> Homo sapiens

<400> 10

Pro Glu Tle Cys Lys Gln Asp lle Val Phe Asp Gly lie Ala Gln He
1 3 10 15

Arg Giy Glu Ile Phe Phe Phe Lys Asp Arg Phe Tle Trp Arg Thr Val
20 25 30

Thr Pro Arg Asp Lys Pro Met Glv Pre Leu Leu Val Ala Thr Phe Trp
35 40 45

Pro Giu Leu Pro Glu Lys Iie Asp Ala Val Tyr Glu Ala Pro Gin Glu



Pro Lys Ala Cys Asp Ser Lys Leu Thr Phe Asp Ala lle Thr Thrlle 15 10
15 Arg Giy Gin Val Met Phe Phe Lys Asp Arg Phe Tyr Met Arg Thr Asn
20 25 30 Pro Phe Tyr Pro Glu Val Gin Leu Asn Phe lie Set VVal Phe Trp
Pro 35 40 45 Gin Leu Pro Asn GlylZeu Gin Ala Ala Tyr Gin Phe Ala Asp
Arg Asp 50 55 60 Gin Val Are Phe Phe Lys Giy Asn Lys Tyr Trp Ala Val
50 Gin Giy Gin 10-&5 70 75 80 Asn Val Lou His Gly Tyr Pro Lys Asp lie Tyr
Ser Set Phe Gly Phe 85 90 95 Pro Are Thr Val Lys His lie Asp Ala Ala
Lou Ser Gin Glu Asn Thr 100 105 110 Gly Lys Thr Tyr Phe Phe Val Ala
Glu Lys ,‘&Enéﬂ@ﬂlﬁ (ﬂ?a{\”‘l’w %ﬂhgﬁ SRS ieéglf% Tyr Lys Arg Ser Met Asp
6 Pro Gly Tyr Pro Lys Met lie Ala His Asp 130 135 140 Phe Pro Gly lie Gly
His Lys Val Asp Ala Val Phe Met Lys Asp Gly 145 150 155 160 Phe Phe
Ser Thr DayrCRhérPhie HistGIyyT RroArg GirbeFyrel ygyRlee Asp Pro Lys 165 170 175
Thr Lys Are’fle Lou TH¥Lea Gin Lys Ala Asn Ser Trp Phe Asn Cys 180
185 190 Ara Lys Asn 195 <210>9 <211> 195 <212> PRT <213> Sus
Pro Pro ﬁg%ﬁg%% E&P;@E&Mﬁﬂe@)ﬁ% ﬁ%&§gt’é‘4¥§1l‘ou Thr Phe Asp Ala lle Thr

16thr Lou 195 110

Lyvs Lys Thr Tyr He Phe Ala Gly Asp Lys Phe Trp Arg Tyvr Asn Glu
113 120 125

Val Lys Lys Lys Met Asp Pro Gly Phe Pro Lys Leu lie Ala Asp Ala
130 135 140

Trp Asn Ala Ile Pro Asp Asn Leu Asp Ala Val Val Asp Leu Gin Gly
145 150 153 160

Gly Gly His Ser Tyr Phe Phe Lys Gly Ala Tyr Tyr Leu Lys Leu Glu
163 170 175

Asn Gln Ser Leu Lvs Ser Vai Lys Phe Giy Ser lie Lys Ser Asp Trp
180 185 190

Leu Gly Cys
195

<210> 11

<211> 19]

<212> PRT

<213> Homo sapiens

<400> 11

Pro Ala Asn Cys Asp Pro Ala Leu Ser Phe Asp Ala Val Ser Thr Leu
| 3 10 15

Arg Gly Giu Ile Leu lle Phe Lys Asp Arg His Phe Trp Arg Lys Ser
20 25 30

Leu Arg Lys Leu Giu Pro Glu Leu His Leu lie Ser Ser Phe Trp Pro
35 40 45



1510 15 Arg Gly Gin Lou Met Phe Phe Lys Asp Arg Phe Tyr Met At,-, Tor
Asn 20 25 30 Set Phe Tyr Pro Gin Val Gin Lou Asn Phe lle Ser Val Phe
Trp Pro 35 40 45 Gin Val Pro Asn Gly Lou Gin Ala Ala Tyr Glu lle Ala Asp
Arg Asp 50 55 60 -11- Gin Val At,|Phe Phe Lys Gly Asn Lys Tyr Trp Ala
Val Arg Gly Gin 65 70 75 80 Asp Val Len Tyr Gly Tyr Pro Lys Asp lle His
Ars Ser Phe Gly Phe 85 90 95 Pro Ser Thr Val Lys Asn lle Asp Ala Ala

Ser Leu Nabf logy G GirmAgge Thr GE00N06 3@ GAsbys Thr Tyr Phe Phe Val Ala

50 His G Cys Trp®Arg Tyr Asp Gin 115 120 125 Tyr Lys Gin Ser Met Asp

Thr Gly Tyr Pro Lys Met lle Ala Gin Gin 130 135 140 Phe Pro Gly lle Giy

Leava ARV YOl 40 Al A Rbe @i dangly 145 150 195 160 Phe Lea

63 Tyr the Phe His Giy Thrsf\rg Gin Tyr Gin Phe Asp Phe Lys 165 170 175
Thr Lys Arg lle Leu Thr Leu Gin Lys Ala Asn Ser Trp Phe Asn Cys 180
185 190 Arg Lys Asn 195 <210>10 <211> 195 <212> PRT <213>

Glu Val ASIy g‘&bi%ﬁa@“&@@& ?Wr@@ﬁ“l%ﬁ% 1Ys Gin Asp lie, Val Phe Asp Gly
€' Ala Gin 16 15 10 15

Pro Thr Val Arg Lys lle Asp Ala Ala Ile Ser Asp Lys Glu Lys Asn
100 103 110

Lys Thr Tyr Phe Phe Val Gl Asp Lvs Tyr Trp Arg Phe Asp Glu Lys
115 120 125

Arg Asn Ser Met Glu Pro Gly Phe Pro Lys Gin Ile Ala Glu Asp Phe
130 135 140

Pro Gly Tie Asp Ser Lys lle Asp Ala Val Phe Giu Glu Phe Gly Phe
145 130 (153 160

Phe Tyr Phe Phe Thr Gly Ser Ser Gln Leu Glu Phe Asp Pro Asn Ala
163 170 175

Lys Lys Val Thr His Thr Leu Lys Ser Asn Ser Trp Leu Asn Cys
180 185 160

<210= 12

<211> 191

212> PRT

<213> Mus musculus

<400> 12

Ser Pro Met Cys Ser Ser Thr Leu Phe Phe Asp Ala Val Ser Thr Leu
1 5 10 i3

Arg Giy Glu Vai Leu Phe Phe Lys Asp Arg His Phe Trp Arg Lys Ser
20 25 30

Len Arg Thr Pro Glu Pro Glu Phe Tyr Leu ke Ser Ser Phe Trp Pro
35 40 45

Ser Leu Pro Ser Asn Met Asp Ala Ala Tyr Glu Val Thr Asn Arg Asp



Arg Gly Gin lie Phe Phe Phe Lys Asp Arg Phe lie Trp Arg Thr Val 20 25
30 Thr Pro Arg Asp Lys Pro Met Gly Pro Leu Leu Val Ala Thr Phe Trp 35
40 45 Pro Gin Leu Pro Gin Lys lie Asp Ala Val Tyr Glu Ala Pro Gin Glu
-12- 50 55 60 Glu Lys Ala Val Phe Phe Ala Gly Asn Gin Tyr Tip lle Tyr Ser
Ala 65 70 75 80 Ser Thr Leu Gin Arg Gly Tyr Pro Lys Pro Leo Thr Ser

50 Len Gy Leo 85430 95 Pro Pro Asp Val Gin Arg Val Asp Ala Ala Phe Asn
Trp Ser Lys Asn 100 105 110 Lys Lys Thr Tyr lle Phe Ala Gly Asp Lys

Phe Trr%Arg Tyr Asn Gin 115120 125 Val Lys Lys Lys Met Asp Pro Gly
Thr Val Bﬁéijﬂ] Evs%ﬁsnéﬂm%“% AR5t ¥551%40 Trp Asn Ala lle Pro Asp

6 Asn Eau Asp Ala val Val sp Leo Gin Giy 145 150 155 160 Gly Giy His
Ser Tyr Phe Phe Lys Gly Ala Tyr Tyr Leo Lys Leo Gin 165 170 175 Asn

Glu GiuGin Befilvéyr bysiSebdvat BystRhieGly Seritte Lys Ser Asp Trp 180 185
190 Leo GlyCys 1 953<210> 11 <211> 191 <212> PRT <213> Homo
sapiens <400> 11 Pro Ala Asn Cys Asp Pro Ala Leu Ser Phe Asp Ala Val

Ala Tor SR 00 4o 40 421876, Gly, GIndG Lelle Phe Lys Asp Arg His Phe
10ip Arg LysySer 11¢

Lys Thr Tyr Phe Phe Vai Glu Asp Lys Tyr Trp Arg Phe Asp Glu Lys
113 120 125

Lys Gin Ser Met Glu Pro Gly Phe Pro Arg Lys e Alz Glu Asp Phe
130 135 140

Pro Gly Val Asp Ser Arg Val Asp Ala Val Phe Glu Ala Phe Gly Phe
145 150 133 160

Leu Tyr Phe Phe Ser Gly Ser Ser Gin Leu Giu Phe Asp Pro Asn Ala
165 170 175

Lys Lys Val Thr His Ile Leu Lys Ser Asn Ser Trp Phe Asn Cys
180 185 160

<210> 13

<211= 193

<212> PRT

<213> Oryctolagus cunicuius

<400> 13
Pro Val Met Cys Asp Pro Asp Leu Ser Phe Asp Ala lle Ser Thr Leu
1 3 10 15

Arg Giv Giu lle Leu Phe Phe Lys Asp Arg Tyr Phe Trp Arg Lys Ser
20 25 30

Leu Arg Ile Leu Glu Pro Giu Phe His Leu Ile Ser Ser Phe Trp Pro
35 40 45

Ser Leu Pro Ser Ala Val Asp Ala Ala Tyr Giu Val lie Ser Arg Asp
50 35 60



20 25 30 Leo Arg Lys Leu Gin Pro Gin Lea His Lea lle Ser Ser Phe Trp
Pro 35 40 45 -13- Ser Len Pro Ser Gly Val Asp Ala Ala Tyr Gin Val Thr
Ser Lys Asp 50 55 60 Leu Val The lle Phe Lys Gly Asn Gin Phe Trp Ala
lle Ara Giy Asn 65 70 75 80 Gin VabArg Ala Gly Tyr Pro Are Giy lle His
Thr Leu Gly Phe Pro 85 90 95 Pro Thr Val Arg Lys lle Asp Ala Ala lie Ser
Asp Lys Gin Lys Asn 100 105 110 Lys Thr Tyr Phe Phe Val Gin Asp Lys
Thr Val Py TP BRerAspnGin tiysaid 16 A2Q:126:Arg Asn Ser Met Glu Pro Gly
65 Phe™ro Lys Gih lle Ala Gin Asp Phe 130 135 140 Pro Gly lle Asp Ser
Lys lie Asp Ala Val Phe Gin Gin Phe Gly Phe 145 150 155 160 Phe Tyr
Rhe rGly, S rGin Leu GinPhe Asp Pro Asn Ala 165 170 175
G Vel I?E%pf_%?{/a 9'4)'% ﬁ%esflgslg“ thg%ﬁllflf/s e§§rf}A}g]r? %gr Trp Leu Asn Cys 180 185
190 <210> 12 <211> 191 <212> PRT <213> Mus musculus <400> 12
Ser Pro Met Cys Ser Se, Thr Leu Phe Phe Asp Ala Val Ser ThrLeu 15
Ser Thr Yip 498 IAFAIGIP i AValit 8t Siid-Pren14/€ Wsp Are His Phe Trp An Lys Ser
28 25 30 &0 Arg ThrPro Gin Pro Gin Phe Tyr Len lie Ser Ser Phe Trp

Pro 354045
Lys Thr Tyr Phe Phe Val Glu Asp Lys Tyr Trp Arg Phe Asp Glu Lys
115 120 125

Arg Gin Ser Leu Glu Pro Gly Phe Pro Arg His Hie Ala Glu Asp Phe
130 133 140

Pro Gy He Asn Pro Lys Ile Asp Ala Val Phe Giu Ala Phe Gly Phe
145 150 155 160

Phe Tyr Phe Phe Ser Giy Ser Ser Gin Ser Glu Phe Asp Pro Asn Ala
165 170 175

Lys Lys Val Thr His Val Leu Lys Ser Asn Ser Trp Phe Gin Cys
180 185 190

<210> 14

211> 191

<212 PRT

<213> Rattus norvegicus

<400> j4

Leu Pro Met Cys Ser Ser Ala Leu Ser Phe Asp Ala Val Ser Thr Leu
I 5 10 15

Arg Gly Glu Val Leu Phe Phe Lys Asp Arg His Phe Trp Arg Lys Ser
20 25 30

ieu Arg Thr Pro Glu Pro Giv Phe Tyr Leu lle Ser Ser Phe Trp Pro
35 40- 45

Ser Leu Pro Ser Asn Met Asp Ala Ala Tyr Glu Val Thr Asn Arg Asp
50 55 60

Thr Val Phe Ile Leu Lys Gly Asn Gin Hie Trp Ala Ile Arg Gly His



Ser Leu Pro Set Asa Met Asp Ala Ala Tyr Gin Val Thr Asn Arg Asp -14- 50
55 60 Thr Val Phe fie Phe Lys Gly Asn Gin Phe Trp Ala lie Ara Gly His 65
70 75 80 Glu Glu Leu Ala Gly Tyr Pro Lys Ser lie His Thr Leu Gly Leu Pro
85 90 95 Ala Thr Val Lys Lys lie AsptAla Ala lie Ser Asn Lys Glu Lys Ara
100 105 110 Lys Thr Tyr Phe Phe Val Glu Asp Lys Tyr Trp Arg Phe Asp
65 Glutys 115 120 125 LysGin Ser Met Glu Pro Gly Phe Pro Arg Lys lie
Ala Glu Asp Phe 130 135 140 Pro Gly Val Asp Ser Ara Val Asp Ala Val
Phe Glu Ala Phe Gly Phe 145 150 155 160 Leu Tyr Phe Phe Set Giy Ser
Ol G sE IRy 6 ‘iﬁlri‘ﬁée s Brb A Al 165170 175 Lys Lys Val Thr His
lie'Leu Lys et Asn Set Trp Phe Asn Cys 180 185 190 <210> 13 <211>
191 <212> PRT <213> Oryetolagus cunicuius <400> 13 Pro Val Met Cys
Glu Thr XgigiProyAspAse i 158k 6<Asp Aja lig Seribhr Leu 15 10 15 Are Gly Glu
198 Leu Ph&Phe Lys Adb Arg Tyr Phe Trp Arg Lys Ser 20 25 30 Leu Arg
lie Leu Glu Pro Glu Phe His Leu lie Ser Set Phe Trp Pro 35 40 45 Ser
Lys Thr ESURRI OSSR Nl ASPrAE AR Py Laayal Jie Ser Are Asp 50 55 60

11515- 120 125

Lvs Gin Ser Met Asp Pro Glu Phe Pro Arg Lys [le Ala Glu Asn Phe
130 135 140

Pro Gly Iie Gly Thr Lys Val Asp Ala Val Phe Glu Ala Phe Giy Pkz
143 150 155 160

Leu Tyr Phe Phe Ser Gly Ser Ser Gln Leu Gliu Phe Asp Pro Asn Ala
165 170 173

Gly Lys Val Thr His Ile Leu Lys Ser Asn Ser Trp Phe Asn Cys
180 185 190

216> 15

<211> 192

<212> PRT

<213> Homo sapiens

<400> 15
Pro Lys Pro Cys Asp Pro Ser Leu Thr Phe Asp Ala lle Thr Thr Leu
] 5 10 15

Arg Giy Glu Ile Leu Phe Phe Lys Asp Arg Tyr Phe Trp Arg Arg His
20 25 30

Pro Gin Leu Gin Arg Val Glu Met Asn Phe [le Ser Leu Phe Trp Pro
35 40 45

Ser Leu Pro Thr Gly Ile Gin Ala Ala Tyr Glu Asp Phe Asp Arg Asp
50 55 60

Leu Ile Phe Leu Phe Lys Gly Asn Gin Tyr Tip Ala Lew Ser Giy Tyr
65 70 75 80



Thr Val Phe lie Phe Lys Gly Thr Gin Phe Trp Ala lle Arg Gly Asn 65 70 75
80 Glu Val Gin Ala Gly Tyr Pro Arg Ser lle His Thr Leu Gly Phe Pro 85 90
95 Ser Thr lie Ara Lys lie Asp Ala Ala lle Ser Asp Lys Glu Arg Lys 100
105 110 Lys Thr Tyr Phe Phe Val-GlU-Asp Lys Tyr Trp Arg Phe Asp Glu
Lys 115 120 125 Arg Gin Ser Leu Gin Pro Gly Phe Pro Ara His lle Ala Gin
Asp Phe 130 135 140 Pro Gly lie Asn Pro Lys lle Asp Ala Val Phe Glu Ala
Asp lle IRh&iGOHAePrd 45 ¥50 1155160 Phe&Fyhéthe Phe Set Gly Set Ser Gin Ser
Gl Phe AsffPro Asnla 165 170 175 Lys Lys Val Thr His Val Leu Lys
Set Asn Ser Trp Phe Gin Cys 180 185 190 <210> 14 <211>191 <212>
ser ser PRESALEZ Ralus\nopyegicys. 54Q07 14keu Pro Met Cys Set Set Ala
1ea Ser Phg Asp Ala;yal Set Thr Leu 10 15 At,, Gly Glu Val Leu Phe Phe
Lys Asp Arg His Phe Trp Arg Lys Ser 20 25 30 Leu At., Thr Pro Glu Pro
y Phe Tyr Lea lie Ser Ser Phe Trp Pro 35 40 45 Ser Leu Pro Set Asn
Tyr P*‘e{% V- ?ép/ﬁ& BV TAFASR ARy RSB "50 55 60 Thr Val Phe lie
eu Lys Asn Gln lle Trp Ala lie Ara Gly His -16- 65 70 75 80 Gin Gin

Leu Ala Gly Tyr Pro Lys Ser lle His Thr Leu Gly Leu Pro
Phe Met Glu Pro Gly Tyr Pro Lys Ser Tle Ser Gly Ala Phe Pro Gly
130 135 140

Ile Glu Ser Lys Val Asp Ala Val Phe Gln Gin Glu His Phe Phe His
145 150 155 160

Val Phe Ser Gly Pro Arg Tyr Tyr Ala Phe Asp Leu lle Ala Gin Arg
165 170 175

Val Thr Arg Val Ala Arg Glv Asn Lys Trp Leu Asn Cys Arg Tyr Gly
180 183 190

210> 16

<211> 190

<212» PRT

<213> Mus nmusculus

<400> 16

Pro Lys Ala Cys Asp Pro His Leu Arg Phe Asp Aia Thr Thr Thr Leu
1 5 10 15

Arg Gly Glu lie Tyr Phe Phe Lys Giu Lys Tyr Phe Trp Arg Arg His
20 23 30

Pro Gin Leu Arg Thr Val Asp Leu Asn Phe Tle Ser Leu Phe Trp Pro
35 40 43

Glv Leu Pro Asn Gly Leu Gin Ala Ala Tyr Giu Asp Phe Asp Arg Asp
50 35 60

Leu Val Phe Leu Phe Lys Gly Arg Gin Tyr Trp Ala Leu Ser Gly Twr
63 70 75 80

Asp Leu Gin Gin Giy Tyr Pre Arg Asp lie Ser Asn Tyr Gly Phe Pro



85 90 95 Gin Thr Val Gin Lys lle Asp Ala Ala lle Ser Leu Lys Asp Gin Lys
100 105 110 Lys Thr Tyr Pre Phe Val Gin Asp Lys Phe Trp Arg Phe Asp
Gin Lys 115120 125 Lys Gin Ser Met Asp Pro Gin Phe Pro Arg Lys lle
Ala Gin Asn Phe 130 135 140 Pro By lle Giy Thr Lys Val Asp Ala Val
Phe Gin Ala Phe Gly Phe. 145 150 15 160 Leu Tyr Phe Phe Ser Gly Ser
Ser Gin LewdGin Phe Asp Pro Asn Ala 165 170 175 Gly Lys Val 'I"nr His
lle Leu Lys Ser Asn Ser Trp Phe Asn Cys 180 185 190 <210> 15 <211>
92 <212> PRT <213> Homo sapiens <400> 15 Pro Lys Pro Cys Asp
Are Se‘;%fb% e%tﬁzle;‘%ffﬁf*ﬁr"é ‘ASP Kl Vi Fhr ¥ LBl 15 10 15 Arg Gly Gin lle
Lau The Phe Lys Asp Arg Tyr Phe Trp Arg Arg His 20 25 30 Pro Gin Len
Gin Arg Val Gin Met Asn Phe lle Ser Leu Phe Trp Pro 35 40 45 Ser Leu
Tyr Phe PirpliT A Glylf@nGive Al satal TyksGisuASp RaevAsp Arg Asp 50 55 60 Len lle
"Phe Leu'Phe Lys dl%ﬁAsn Gin Tyr Tip Ala Len Ser Giy Tyr 65 70 75 80
-17- Asp lie Leu Gin Gly Tyr Pro Lys Asp lie Ser Asn Tyr Gly Phe Pro 85

Ser Met 330 TRr BEHY AL GIR AaligAsRAlR Aladkal Phe Tyr Arg Ser Lys Thr
136 100 105110 140

Val Asn Cys Arg Val Asp Ala Val Phe Leu Gin Asp Ser Phe Phe Leu
143 150 135 160

Phe Phe Ser Gly Pro Gin Tyr Phe Ala Phe Asn Phe Val Ser His Arg
165 170 175

Val Thr Arg Val Ala Arg Ser Asn Leu Trp Leu Asn Cys Ser
180 183 190

<210 17

<211> 190

<212> PRT

<Z13> Rattus norvegicus

<400= 17
Pro Thr Ala Cys Asp Pre His Leu Arg Phe Asp Ala Ala Thr Thr Leu
1 3 10 i5

Arg Gly Glu Ile Tyr Phe Phe Lvs Asp Lys Tyr Phe Trp Arg Arg His
20 23 30

Pro Gin Leu Arg Thr Val Asp Leu Asn Phe Ile Ser Leu Phe Trp Pro
33 40 45

Phe Leu Pro Asn Gly Leu Gin Ala Ala Tvr Glu Asp Phe Asp Arg Asp
50 35 60

Len Val Phe Leu Phe Lys Gy Arg Gln Tyr Trp Ala Leu Ser Ala Tyr
65 70 75 80

Asp Leu Gin Gin Gly Tyr Pro Arg Asp lle Ser Asn Tyr Gly Phe Pro
83 9G 93



Tyr Phe Phe Val Asn Asp Gin Phe Trp At, Tyr Asp Asn Gin Are Gin 115
120 125 Phe Met Gin Pro Giy Tyr Pro Lys Ser lie Ser Giy Ala Phe Pro Gly
130 135 140 lle Gin Ser Lys Val Asp Ala Val Phe Gin Gin Gin His Phe
Phe His 145 150 155 160 Val Phe ¥&r G1y Pro At,, Tyr Tyr Ala Phe Asp
Leo lle Ala Gin Arg 165 170 175 Val Tir Arg Val Ala Arg Gly Asn Lys Trp
Leu Asn Cys Are Tyr Gly 180 185 190 <210> 16 <211>190 <212> PRT
Arg Ser Q2@ MuBemsrseamis ViB0Fv1 B Braht s Ata Cys Asp Pro His Leu Arg
Bhe Asp Al&Thr Thr ™r Leu 5 10 15 Arg Gly Gin lle Tyr Phe Phe Lys
Gin Lys Tyr Phe Trp Arg Arg His 20 25 30 Pro Gin Leo Arg Thr Val Asp
Tyr PhelsBUVASRE AG 626 RN QP Rro632,40,4p Giy Leu Pro Asn Gly Leu
11Gin Ala Ala Tyr GluAsp Phe Asp Arg Asp 50 55 60 Leu Val Phe Leo Phe
Lys Gly Arg Gin Tyr Trp Ala Leu Ser Gly Tyr 65 70 75 80 Asp Len Gin
SerMetGin }galy Ty,F ProGArg Aslp II? Set As}r; Tyr Giyﬁ Phe Pro 85 90 95 Ara Ser Val
3o G AR AS AN AT YAV S8t T ASKSHFLys Thr 100 105 110 Tyr Phe
Phe lle Asn Asn Gin Cys Trp Arg Tyr Asp Asn Glu Arg Arg 115 120 125
Ser Met Asp Pro Gly Tyr Pro Lys Ser lle Pro Ser Met Phe Pro Gly 130

Tle Asn £35A140c Asp Ala Val Phe Gin Gin Asp Ser Phe Phe Ley
145 150 155 160

Phe Phe Ser Gly Pro Gin Tyr Phe Ala Phe Asn Leu Val Ser Arg Arg
165 170 175

Val Thr Arg Val Ala Arg Ser Asn Leu Trp Leu Asn Cys Pro
180 185 160

210> 18

<211> 195
<212 PRT
<213> Bos taurus

<400> 18

Glu Asp Val Cys Asn Val Asp Tle Phe Asp Ala lle Ala Glu lle Arg
1 5 10 is

Asn Arg Leu His Phe Phe Lys Ala Glv Lys Tyr Trp Arg Leu Ser Glu
20 23 30

Gly Gly Gly Arg Arg Val Gln Gly Pro Phe Leu Val Lys Ser Lys Trp
35 40 45

Pro Ala Len Pro Arg Lys Leu Asp Ser Ala Phe Glu Asp Pro Leu Thr
50 53 60

Lys Lys le Pne Phe Phe Ser Gly Arg Gin Va! Trp Vai Tyr Thr Gly
65 70 73 86

Ale Ser Leu Leu Gly Pro Arg Arg Leu Asp Lys Leu Gly Leu Gly Pro
83 90 95

Giu Val Aja Gin Val Thr Gly Ala Leu Pro Arg Pro Glu Gly Lys Val



Val Asn Cys Are Val Asp Ala Val Phe Leo Gin Asp Ser Phe Phe Lea 145
150 155 160 Phe Phe Ser Giy Pro Gin Tyr Phe Ala Phe Asn Phe Val Ser
His Ara 165 170 175 Val Thr At,, Val Ala Are Ser Asn Leu Trp Leu Asn
Cys Sec 180 185 190 <210> 17 <211> 190 <212> PRT <213> Rattus
norvegicus <400> 17 Pro Thr Ala Cys Asp Pro His Leu Arg Phe Asp Ala
18da Thr Thinken 15 1@ 15 Arg Gly Gin lie Tyr Phe Phe Lys Asp Lys Tyr
Phe Trp Arg Arg His 20 25 30 Pro Gin Leu Ara Thr Val Asp Lea Asn Phe
lle Ser Leu Phe Trp Pro 35 40 45 Phe Len Pro Asn Gly Leu Gin Ala Ala
Leu Iﬁ“ﬁ}? ciig }K@nﬁﬁrg %%3@13% RS B0 8560 T'ifVal Phe Leo Phe Lys Gly Arg
‘Gin Tyr 'i‘?p Ala Leu Ser Ala Tyr 65 70 75 80 Asp Leo Gin Gin Gly Tyr Pro
Are Asp lle Ser Asn Tyr Gly Phe Pro 85 90 95 -19- Arg Ser Val Gin Ala lle
Lys Val AgpPAl& AR \Val BePmyaAss Gly MyPRird 06 105 110 Tyr Phe Phe Val
130 Asn ASR’Gin Cys™#p Arg Tyr Asp Asn Gin Ara Arg 115 120 125 Ser Met
Asp Pro Giy Tyr Pro Thr Ser lle Ala Ser Val Phe Pro Gly 130 135 140 lle
Val Pro ASECots AIG U8 48R Bla-NakRheGin GinrAsp Ser Phe Phe Len 145 150
145 155 160 Phe PhesSer Gly Rro Gin Tyr Phe Ala Phe Asn Leu Val Set Arg
Arg :

Phe Cys Gln Asp His Phe Tyr Trp Arg Val Ser Ser Gin Asn Gla Val
165 170 173

Asn Gln Val Asp Tyr Val Gly Tyr Val Thr Phe Asp Leu Leu Lys Cys
18¢ 185 190

Pre Glu Asp
195

<210 19

<211> 195

<212> PRT

<213> Canis familaris

<400> 19
Glu Asp fie Cys Lys Val Asn lle Phe Asp Ala lle Ala Glu Hle Arg
1 3 10 15

Asn Tyr Leu His Phe Phe Lys Glu Glv Livs Tvr Trp Arg Phe Ser Lys
20 25 30

Gly Lys Gly Arg Arg Val Glp Gly Pro Phe Leu Ser Pro Ser Thr Trp
35 40 45

Pro Ala Leu Pro Arg Lys Leu Asp Ser Ala Phe Glu Asp Giy Leu Thr
50 55 60

Lvs Lys Thr Phe Phe Phe Ser Gly Arg Gin Val Trp Val Tvr Thr Giv
65 70 75 80

Thr Ser Val Val Gly Pro Arg Arg Leu Asp Lys Leu Gly Lev Gly Pro
83 90 93



165 170 175 Val Thr Arg Val Ala Are Set Asn Len Trp Len Asn Cys Pro
180 185 190 <210> 18 <211> 195 <212> PRT <213> Bos taurus <400>
18 Gin Asp Val Cys Asn Val Asp lle Phe Asp Ala lle Ala Glu 11, Arg 15
10 15 Asn Arg Lea His Phe Phe Ly3siAla Gly Lys Tyr Trp Arg Leu Ser Glu
20 25 30 Gly Gly Gly AT, Arg Val Gin Giy Pro Phe Leu Val Lys Set Lys
Trp 3540 45 Pro Ala Leu Pro Arg Lys Leu Asp Ser Ala Phe Gin Asp Pro
Glu Val b@naTwa 5855681 ys kisdiedheiPhe Phesser Gly Arg Gin Val Tm Val
yr Thr Ghys 65 70 75180 Ala Ser Len Len Gly Pro Arg Arg Len Asp Lys
Leu Gly Leu Gly Pro 85 90 95 Glu Val Ala Gin Val Thr Gly Ala Leu Pro
rg Gin Gl sVal 20 100 105 110 Leo Leu Phe Sec Glv Gin Ser
e Lﬁ?hge réré%%n%%%%gwg?%%%ﬁ}/ i 11 % 125 Lys Val Asp Pro Gin
Ser Val Thr Pro Val Asp Gin Met Phe Pro Gly 130 135 140 Val Pro lie Ser
Thr His Asp lle Phe Gin Tyr Gin Gin Lys Ala Tyr 145 150 155 160 Phe
Thr ValggpsP@ifira gy PisEheeTR FrpGardwalysee Sér Gin Asn Glu Val 165 170
139 175 AR Gin Val A%(fo Tyr Val Gly Tyr Val Thr Phe Asp Leu Leu Lys Cys

180 185 190
Val Pro Len Asn Thr His Asp e Phe Gin Tyvr Gin Giu Lys Ala Tyr
143 150 155 160

Phe Cys Gln Asp Arg Phe Tyvr Trp Arg Val Asn Ser Arg Asn Glu Val
165 170 173

Asn Gin Val Asp Glu Val Gty Tyr Val Thr Phe Asp Ile Leu Gin Cys
180 185 190

Pro Glu Asp
195

<2 20

<211> 195

<212> PRT

<213> Home sapiens

<400> 20
Asp Asp Ala Cys Asn Val Asn lle Phe Asp Ala lle Ala Glu Tie Gly
I 3 10 15

Asn Gln Lew Tyr Leu Phe Lys Asp Gly Lys Tyr Trp Arg Phe Ser Giu
20 25 30

Glv Arg Gly Ser Arg Pro Gin Gly Pro Phe Leu He Ala Asp Lys Trp
s 40 45

Pro Ala Leu Pro Arg Lvs Leu Asp Ser Val Phe Glu Gla Pro Leu Ser
50 53 60

Lvs Lys Leu Phe Phe Phe Ser Gly Arg Gln Val Trp Vai Tyr Thr Giy
€5 70 75 80



Pro Gin Asp 195 <210>19 <211> 195 <212> PRT <213> Canis
familiaris <400> 19 Glu Asp lie Cys Lys Val Asn lie Phe Asp Ala lie Ala
Glu lle Arg 15 10 15 Asn Tyr Leu His Phe Phe Lys Gin Gly Lys Tv. Trp
Are Phe Ser Lys 20 25 30 Gly Lys23iy Arg Arg Val Gin Gly Pro Phe Leu
Ser Pro Ser Thr Trp 35 40 45 Pro Ala Leu Pro Ar, Lys Lou Asp Ser Ala
Alz Ser PRESInASP G LEW TR, BA B& 69 bys &ysskhr Phe Phe Phe Ser ON Arg
Gifr Val Trpwval Tyr ThsGly 65 70 75 80 Thr Ser Val Val Gly Pro Arg Are
Leu Asp Lys Leu Gly Leo Gly Pro 8590 95 21 Glu Val Thr Gin Val Thr
) I Pro Gin Gly (13‘:%1/ i Lys Val 100 105 110 Len Leu Phe Ser
Asp Va@é%ﬁ?&r {‘)é%‘?nﬁ%}é?” ere% kéé)’%/g %Vss Y8 Gin 115 120 125 Thr val
Asp Pro Ara Ser Ala Gly Ser Val Glu Gin Met Tyr Pro thy 130 135 140 Val
Pro Leu Asn Thr His Asp lie Phe Gin Tyr Gin Gin Lys Ala Tyr 145 150
Leu Leuhs Sp501Phes Gys-Gihrmags Arg PhBaTyrsPr Alrg Val Asn Ser Arg Asn Gin
yal 165'F70 175 ASN Gin Val Asp Glu Val Giy Tyr Val Thr Phe Asp lie
Len Gin Cys 180 185 190 Pro Gin Asp

Met Val Asp Pro Arg Ser Ala Ser Giu Val Asp Arg Met Phe Pro Gly
- 130 133 140

Val Pro Leu Asp Thr His Asp Val Phe Gin Tyr Arg Glu Lys Ala Tyr
j45 150 135 160

Phe Cys Gln Asp Arg Phe Tvr Trp Arg Val Ser Ser Arg Ser Glu Len
165 170 175

Asn Gin Val Asp Gin Vai Gly Tyr Val Thr Tyr Asp Ile Leu Gin Cys
180 185 190

Pro Glu Asp
193

<210> 21

<211= 200

<212> PRT

<213> Mus musculus

<400> 21
Asp Asn Pro Cys Asn Val Asp Val Phe Asp Ala Tle Ala Glu Tle Gin
1 5 10 15

Gly Ala Leu His Phe Phe Lys Asp Gly Trp Tyr Trp Lys Phe Leu Asn
20 25 30

His Arg Gly Ser Pro Leu Gln Gly Pro Phe Leu Thr Ala Arg Thr Trp
35 40 45

Pro Ala Leu Pro Ala Thr Leu Asp Ser Ala Phe Glu Asp Pro Gin Thr
50 35 60

Lys Arg Vai Phe Phe Phe Ser Gly Arg Gin Met Trp Val Tyr Tar Gly
63 70 75 80



195 <210> 20 <211> 195 <212> PRT <213> Homo sapiens <400> 20
Asp Asp Ala Cys Asn Val Asn lle Phe Asp Ala lie Ala Gin lle GIN, 15 10
15 Asn Gin Len Tyr Leu Phe Lys Asp Gly Lys Tyr Trp Arg Phe Ser Gin 20
25 30 Giy Arg Gly Ser Arg Pro Gin3ly Pro Phe Len lle Ala Asp Lys Trp
35 40 45 Pro Ala Leu Pro Arg Lys Leu Asp Ser Val Phe Gin Gin Pro Len
Ser 50 55 60 Lys Lys Len Phe Phe Phe Ser Giy Arg Gin Val Trp Val Tyr
Thr thy 65 70 75 80 -22- Ala Ser Val Leu Giy Pro Arg Arg Leu Asp Lys
Lys Thr el LGIGiLee GlySala8:90L951Asp1Vabiiey Gin Val Thr Gly Ala Leu Arg
S&r Gly Arg?Gly Lys Mét 100 105 110 Leo Leu Phe Ser Gly Arg Ara Len
Trp Arg Phe Asp Val Lys Ala Gin 115 120 125 Met Val Asp Pro Arg Ser
o v MRISET Gi0 V3l ASh At Rhe PGl 430 135 140 Val Pro Len Asp
ibhr His Aspaval Phe Gin Tyr Arg Glu Lys Ala Tyr 145 150 155 160 Phe
Cys Gin Asp Arg Phe Tyr Trp Arg Val Ser Ser Ara Set Gin Len 165 170

175 Asn Gin Val Asp Gin Val Gly Tyr Val Thr Tyr Asp lle Leo Gin Cys 180
Leu Leufgg ngb\/p?& é]i(ﬁ \k%%rpl% Phe Asp Leu Lys Ser Gln
115 2 25

1

Lys Val Asp Pro Gin Ser Val e Arg Val Asp Lys Glu Phe Ser Gly
130 135 140

Val Pro Trp Asn Ser His Asp Hle Phe Gin Tyr Gin Asp Lys Ala Tyr
143 150 155 160

Phe Cys His Gly Lys Phe Phe Trp Arg Val Ser Phe Gln Asn Glu Val
163 170 175

Asn Lys Val Asp Pro Glu Val Asp Gln Val Asp Asp Val Gy Tyr Val
180 185 190

Thr Tvr Asp Leu Leu Gia Cys Pro
195 200

<210=> 22

<211> 191

<212> PRT

<213> Homo sapiens

<400> 22
Pro Ala Lys Cys Asp Pro Ala Leu Ser Phe Asp Alz He Ser Thr Leu
] 3 10 15

Arg Gy Giu Tyr Len Phe Phe Lys Asp Arg Tyvr Phe Trp Arg Arg Ser
20 25 30

His Trp Asn Pro Giu Pre Glu Phe His Leu lle Ser Ala Phe Trp Pro
35 40 45

Ser Leu Pro Ser Tyr Leu Asp Ala Ala Tyvr Glu Val Asn Ser Arg Asp
30 35 60



<210> 21 <211> 200 <212> PRT <213> Mus musculus <400> 21 Asp
Asn Pro Cys Asn Val Asp Val Phe Asp Ala lle Ala Gin It-- Gin 1510 15
Gly Ala Leu His Phe Phe Lys Asp Gly Trp Tyr Trp Lys Phe Leo Asn 20 25
30 His Arg Gly Ser Pro Len Gin Gh2?Rro Phe Leo Thr Ala Arg Thr Trp 35
40 45 Pro Ala Leu Pro Ala Thr Leu Asp Set Ala Phe Gin Asp Pro Gin Thr
Tor val PR 98 60 LysATEsYal e RhsiPhe.Res Gly,Arg Gin Metirp Val Tyr, Tor
65 GIN;065 70 75780 -23- Lys Thr Val Lea Gly Pro Arg Ser Leo Asp Lys Leu
Gly Leo Gly Pro 85 90 95 Gin Val Thr His Val Ser Gly Leo Leo Pro Arg
. Vai%ﬁg Pr%lGI]y L%/s Alg ]100 105 110 Leu Leo Phe Ser Lys Gly Arg Val Tip
§9’?—"Lahe Asp, By gﬁ?%iﬁhrllﬁ 45034 Lys Val Asp Pro Gin Ser Val
fie Arg Val Asp Lys Glu Phe Ser Gly 130 135 140 Val Pro Tip Asn Ser His
Asp lle Phe Gin Tyr Gin Asp Lys Ala Tyr 145 150 155 160 Phe Cys His
Pro Thr @A teyisy Pt RhleTige Arg viad S érFhie iGin.Asn Giu Val 165 170 175 Asn
1%s val AsliPro Glu V&l Asn Gin Val Asp Asp Val Gly Tyr Val 180 185
190 Thr Tyr Asp Leo Len Gin Cys Pro 195 200 <210> 22

Lys Thr Tyr Phe Phe Ala Ala Asp Lys Tyr Trp Arg Phe Asp Glu Asn
115 120 125

Ser Gln Ser Met Glu Gln Gly Phe Pro Arg Leu Ile Ala Asp Asp Phe
130 133 140

Pro Gly Val Glu Pro Lys Val Asp Ala Val Leu Gin Ala Phe Gly Phe
145 150 155 160

Phe Tyr Phe Phe Ser Gly Ser Ser Gln Phe Glu Phe Asp Pro Asn Ala
163 176 175

Arg Met Val Thr His Ile Leu Lys Ser Asn Ser Trp Leu His Cys
180 i85 190

210> 23

<211> 19}

<212> PRT

<213> Mus musculus

<400=> 23
Pro Asp Lys Cys Asp Pro Ala Leu Ser Phe Asp Ser Val Ser Thr Leu
1 5 10 15

Arg Gly Giu Val Leu Phe Phe Lys Asp Arg Tyr Phe Trp Arg Arg Ser
20 25 30

His Trp Asn Pro Giu Pro Glu Phe His Leu Ile Ser Ala Phe Trp Pro
35 40 45

Thr Leu Pro Ser Asp Leu Asp Ala Ala Tyr Giu Ala His Asn Thr Asp
30 35 60

Ser Val Leu Ile Phe Lys Gly Ser Gln Phe Trp Alz Val Arg Gly Asn
65 70 75 80



<211> 191 <212> PRT <213> Homo sapiens <400> 22 Pro Ala Lys Cys
Asp Pro Ala Leu Ser Phe Asp Ala lie Ser Thr Lent 15 10 15 Arg Gly Giu
Tyr Lou Phe Phe Lys Asp Arg Tyr Phe Trp Arg Arg Ser 20 25 30 His Trp
Asn Pro Glu Pro Gin Phe His Lou {ig5Ser Ala Phe Trp Pro 35 40 45 Ser
Len Pro Ser Tyr Leu Asp Ala Ala Tyr Glu Val Asn Ser Arg Asp 50 55 60
-24 Thr Val The lle Phe Lys Gly Asn Gin Phe Trp Ala lle Arg Gly Asn 65
70 75 80 Glu Val Gin Ala Gly Tyr Pro Are Gly lle His Thr Len Giy Phe Pro
Giu Val@Bng02g8yHpo FrEviebirgelbys Tie eydialBhakacval Ser Asp Lys Glu Lys Lys
160 105 1168%ys Thr Pyr Phe Phe Ala Ala Asp Lys Tyr Trp Arg Phe Asp
Gin Asn 115 120 125 Ser Gin Ser Met Gin Gin Gly Phe Pro Arg Leo It,-
Pro Thr AR IASRAEP RPR1:130 13 Pnl 40uPKe &yt Veal (sin Pro Lys Val Asp Ala Val
lwo Gin Alafhe Gly Ple 145 150 155 160 Phe Tyr Phe Phe Ser Giy Ser
Ser Gin Phe Gin Phe Asp Pro Asn Ala 165 170 175 Arg Met Val Thr His

lj A Tip.L i 185 190 <210> 23 <211>
Lys Thr l%/ﬁ'?ﬁgzzé?}g%/%eéslf_ %%lgé%;T\flp[m%ﬁ¢Ee gyps Giléalqir

1 us muscuins

Arg His Val Met Asp Lys Gly Phe Pro Arg Gin Ile Thr Asp Asp Phe
130 135 140

Pro Gly Ile Glu Pro Gin Val Asp Ala Val Leu His Glu Phe Giy Phe
145 150 155 160

Phe Tyr Phe Phe Arg Gly Ser Ser Gin Phe Giu Phe Asp Pro Asn Ala
165 170 175

Arg Thr Val Thr His He Leu Lys Ser Asn Ser Trp Lea Leu Cys
180 185 190

<210> 24

<211> 198

<212= PRT

<213> Homo sapiens

<400> 24
Pro Asp Ala Cys Glu Ala Ser Phe Asp Ala Val Ser Thr Ite Arg Glv
1 5 10 13

Giu Leu Phe Phe Phe Lvs Ala Gly Phe Val Trp Arg Leu Arg Gly Gly
20 23 30

Gln Leu Gin Pro Giy Tyr Pro Ala Leu Ala Ser Arg His Trp Gin Gly
33 40 45

Leu Pro Ser Pro Val Asp Ala Ala Phe Giu Asp Ala Gin Gly His lle
50 55 60

Trp Phe Phe Gin Gy Ala Gln Tyvr Trp Val Tyr Asp Glv Glu Lys Pro
65 70 75 80



<400> 23 Pro Asp Lys Cys Asp Pro Ala Leo Ser Phe Asp Set Val Ser Thr
Leo 15 10 15 Arg Gly Gin Vat Leu Phe Phe Lys Asp Arg Tyr Phe Trp Arg
Arg Ser 20 25 30 His Trp Asn Pro Gin Pro Gin Phe His Leo lie Ser Ala
Phe Trp Pro 35 40 45 Thr Leo Pro%er Asp Leu Asp Ala Ala Tyr Gin Ala
His Asn Thr Asp 50 55 60 Ser Val Len lle Phe Lys Gly Ser Gin Phe Trp
Val Leu Ala MahAa Gy AsGiebel Gif5.80v2ar Gt Mal Gin Ala Giy Tyr Pro Lys Gly
[185His Thr 19én Gly PHg Pro 85 90 95 Pro Thr Val Lys Lys lle Asp Ala Ala
Val Phe Gin Lys Gin Lys Lys 100 105 110 Lys Thr Tyr Phe Phe Val Gly
. Asp Lys Tyr, Tip Arg, Phe Asp Gin T 15,120 125 Ara His Val Met Asp
Vel H‘ﬂ@&s%ﬁf%ﬁ%ﬁ?o‘%%“@%ﬁ” R S?%;Efaig Se 130 135 140 Pro Gly lle
Gin Pro Gin Val Asp Ala Val Leu His Gin Phe Gly Phe 145 150 155 160
Phe Tyr Phe Phe Arg Gly Ser Ser Gin Phe Glu Phe Asp Pro Asn Ala 165
Phe Arg {3 Arzg® Ty THP Y8l PRRFINR 9181 B As’seYAsn Ser Trp Len Lea Cys
1380 185 P90 <2105 24 <211> 198 <212> PRT <213> Homo sapiens
<400> 24 Pro Asp Ala Cys Gin Ala Ser Phe Asp Ala Val Ser Thr lle Arg

Asp Ser@Gly vai Brd @rd Arg Ala Thr Asp Trp Arg Gly Val Pro Ser
130 135 146 :

Giu lle Asp Ala Ala Phe Gin Asp Ala Asp Giy Tyr Ala Tvr Phe Leu
145 150 155 160

Arg Gly Arg Leu Tyr Tip Lys Phe Asp Pro Val Lys Val Lys Ala Leu
165 170 175

Glu Giy Phe Pro Arg Leu Val Gly Pro Asp Phe Phe Glv Cys Ala Glu
180 185 1990

Pro Ala Asn Thr Phe Leu
185

<210> 23

<211> 198

<212> PRT

<213> Mus musculus

<400> 23
Pro Asp Val Cys Glu Thr Ser Phe Asp Als Val Ser Thr Ile Arg Gly
1 3 10 15

Glu Leu Phe Phe Phe Lys Ala Gly Phe Val Trp Arg Leu Arg Ser Gly
20 25 30

Arg Leu Gin Pro Gly Tyr Pro Ala Leu Ala Ser Arg His Trp Gin Gly
33 40 45

Leu Pro Ser Pro Val Asp Ala Ala Phe Glu Asp Ala Gin Gly Gin Ile
50 55 60

Trp Phe Phe Gin Gly Ala Gln Tyr Trp Val Tyr Asp Gly Glu Lys Pro
63 70 75 80



Glu Len Phe Phe Phe Lys Ala Gly Phe Val Tip Arg Lou Arg Gly Gly 20 25
30 Gin Leu Gin Pro Gly Tyr Pro Ala Leu Ala Set Ara His Trp Gin Gly 35
40 45 Lea Pro Set Pro Val Asp Ala Ala Phe Gin Asp Ala Gin Gly His lle
50 55 60 Tip Phe Phe Gin Gly Ala Gin Tyr Tip Val Tyr Asp Gly Gin Lys
Pro 65 70 7580 26 Val Leu Glv Pro Ala Pro Leu Thr Glu Leu Gly Leu Val
Arg Phe Pro 85 90 95 Val His Ala Ala Leu Val Top Gly Pro Gin Lys Asn
Lys lie Tyr Phe 100 105 110 Phe Arg Gly Avg Asp Tyr Trp Arg Phe His

Val Leu BroP8et T Fio Arg Hrd v akulis 122Gt 28vAspP8er Pro Val Pro Arg Arg Ala
THy Asp Tr8%rg Gly Val Pro Ser 130 135 140 Gin Be Asp Ala Ala Phe
Gin Asp Ala Asp Gly Tyr Ala Tyr Phe Leu 145 150 155 160 Arg Gly Arg

val His QU EMT TS Bbe-daR ProAdal Lys.Val biys Ala Leu 165 170 175 Gin
@ly Phe ProsArg Leu Mal Gly Pro Asp Phe Phe Gly Cys Ala Gin 180 185
190 Pro Ala Asn Thr Phe Leu 195 <210> 25 <211> 198 <212> PRT

> Mu sculu <4O 5 Pro Asp Val Cys Gin Thr Ser Phe Asp
Phe Arg ﬁ% %/’éﬂ S“‘FEJ g“igf %’é(é’fugke% Phe Phe Phe Lys Ala Gly
Phe VaI Trp Arg Leu Arg Ser Gly

Asp Asn Pro Val Pro Arg Arg Ser Thr Asp Trp Arg Gly Val Pro Ser
130 135 140

Glu Tle Asp Ala Ala Phe Gin Asp Ala Giu Gty Tyr Ala T'yr Phe Leu
145 150 155 160

Arg Gy His Leu Tyr Trp Lyvs Phe Asp Pro Val Lys Val Lys Val Leu
165 170 175

Glu Gly Phe Pre Arg Pro Val Gly Pro Asp Phe Phe Asp Cys Ala Glu
180 185 190

Pro Ala Asn Thr Phe Arg
193

<210> 20

211> 192

<212> PRT

<213> Homo sapiens

<400> 26
Pro Ala Leu Cys Asp Pro Asn Leu Ser Phe Asp Ala Val Thr Thr Val
1 3 10 15

Gly Asn Lys Ite Phe Phe Phe Lys Asp Arg Phe Phe Trp Leu Lys Val
20 25 30

Ser Glu Arg Pro Lys Thr Ser Val Asn Leu lle Ser Ser Leu Trp Pro
35 40 45

Thr Leu Pro Ser Giy lle Giu Ala Ala Twr Glu Ile Glu Ala Arg Asn
50 35 60



20 25 30 Arg Leu Gin Pro Gly Tyr Pro Ala Leu Ala Ser Arg His Trp Gin
Gl), 3540 45 Leu Pro Ser Pro Val Asp Ala Ala Phe Gin Asp Ala Gin Gly
Gin lie 50 55 60 Trp Phe Phe Gin Gly Ala Gin Tyr Trp Val Tyr Asp Gly Glu
Lys Pro 65 70 75 80 -27- Val Leu @¥-Pro Ala Pro Len Ser Lys Lea Gly
Leu Gin Gly Ser Pro 85 90 95 Val His Ala Ala Leu Val Trp Gly Pro Gin Lys
Asn Lys lle Tyr Phe 100 105 110 Phe Ara Gly Gly Asp Tyr Trp Arg Phe

Gin Val PhslPydhArey Thm@in ArghalmlED 128128 Asp Asn Pro Val Pro Arg Arg

65 Ser’hr Asp Tip Arg GINSWal Pro Ser 130 135 140 Glu lle Asp Ala Ala
Phe Gin Asp Ala Gin Gly Tyr Ala Tyr Phe Lou 145 150 155 160 Arg Gly

Arg Pro U?§IJT§HSIWTFrQ WSSSE;'?@ ﬁ§@e?1596%%l M@P%al Lys Val Leu 165170175
Glu Giv Phe®ro Are RBso Val Gly Pro Asp Phe Phe Asp Cys Ala Gin 180
185 190 Pro Ala Asn Thr Phe Arg 195 <210> 26 <211> 192 <212> PRT

3> omo sapiens <400> 26 Pro Ala Leu Cys Asp Pro Asn Len Ser

Ast Phe%‘(ﬁ L?islﬁ's [VBI%‘?}?%F \/B APE R0 8 By Ksn Lys lle Phe Phe Phe Lys
Asp Arg Phe Phe Trp Leu Lys Val 20 25 30

Arg Thr Tyr Phe Phe Val Asp Asn Gl Tyr Trp Arg Tyr Asp Glu Arg
115 120 125

Arg Gin Met Met Asp Pro Gly Tyr Pro Lys Leuo Hle Thr Lys Asn Phe
130 135 140

Gin Gly Ile Gly Pro Lys Ile Asp Ala Val Phe Tyr Ser Lys Asn Lys
145 150 155 160

Tyr Tyr Tyr Phe Phe Gla Gly Ser Asn Gin Phe Glu Tyr Asp Phe Leu
163 170 175

Leu Gin Arg He Thr Lys Thr Leu Lys Ser Asn Ser Trp Phe Giv Cvs
180 183 190

210> 27

211> 191

<212= PRT

<213> Mus muscujus

<400> 27

Ser Thr Phe Cys His Gin Ser Leu Ser Phe Asp Ala Val Thr Thr Val
1 3 10 15

Gty Giu Lys Hle Leu Phe Phe Lys Asp Trp Phe Phe Trp Trp Lys Leu
20 25 30

Pro Gly Ser Pro Ala Thr Asn Tle Thr Ser lle Ser Ser lle Trp Pro
35 40 45

Ser lle Pro Ser Ala lle Gin Ala Ala Tyr Gl [le Giu Ser Arg Asn
50 53 60

Gln Leu Phe Leu Phe Lys Asp Glu Lys Tyr Trp Leu Iie Asn Asn Leu



Ser Gin Are Pro Lys Thr Ser Val Asn Leu lle Ser Ser Leu Trp Pro 35 40
45 Tin- Leu Pro Ser Gly lle Gin Ala Ala Tyr Glu lle Gin Ala Arg Asn 50 55
60 -28- Gin Val Phe Len Phe Lys Asp Asp Lys Tyr Trp Leu lle Ser Asn
Len 65 70 75 80 At., Pro Glu Pro-RsnTyr Pro Lys Ser lle His Set Phe Gly
Phe Pro 85 90 95 Asn Phe Val Lys Lys lle Asp Ala Ala Val Phe Asn Pro
65 Arg fRhe Tyr 1Q0 105 11£;Arg Thr Tyr Phe Phe Val Asp Asn Gin Tyr Trp
Arg Tyr Asp Gin Arg 115 120 125 Arg Gin Met Met Asp Pro Gly Tyr Pro
Lys Leu lie Thr Lys Asn Phe 130 135 140 Gin Gly lle Gly Pro Lys lle Asp
Val Pro @la Rl BrSetr s RERT V& $45 458155 160 Tyr Tyr Tyr Phe Phe
cih Gly Set’Asn Gin Phe Gin Tyr Asp Phe Lea 165 170 175 Len Gin Are
lle Thr Lys Thr Lea Lys Set Asn Set Trp Phe Giy Cps 180 185 190 <210>
Ala Ser 27 192 L1svA194sp 424 Rz PRAM<2IroMeisamuseulus <400> 27 Ser Thr Phe
Qys His Gitt*Ser Leu 8ét Phe Asp Ala Val Thr Thr Val i5 10 15 Gly Glu
Lys lle Len Phe Phe Lys Asp Trp Phe Phe Trp Trp Lys Leu 20 25 30 Pro
Ly va P SELRIOAR T AR AT, Sey e Sef Ser lle Trb Pro 35 40 45 Ser

114ie Pro SersAla lie GigsAla Ala Tvr Gin lie Gin Set Ara Asn

Glin Glu Leu: Met Asp Pro Ala Tyr Pro Lys Leu Lie Ser Thr His Phe
130 135 140

Pro Gly De Lys Pro Lys Iie Asp Ala Val Leu Tyr Phe Lys Arg His
145 150 155 160

Tyr Tvr ke Phe Gin Gly Ala Tyr Gin Leu Gle Tyr Asp Pro Leu Phe
165 170 175

Arg Arg Val Thr Lys Thr Leu Lys Ser Thr Ser Trp Phe Gly Cys
180 185 190

<210> 28

<211= 191

<212> PRT

<213> Oryctolagus cuniculus

<400> 28

Pro Thr Ala Cys Asp His Asn Leu Lys Phe Asp Ala Val Thr Thr Val
i 5 10 15

Gly Asn Lys He Phe Phe Phe Lys Asp Ser Phe Phe Trp Trp Lys Ile
20 25 30

Pro Lys Ser Ser Thr Thr Ser Val Arg Leu Ile Ser Ser Leu Trp Fro
35 40 45

Thr Leu Pro Ser Gly lle Glu Ala Ala Tvr Glu He Gly Asp Arg His
50 35 60

Gin Val Phe Leu Phe Lys Gly Asp Lys Phe Trp Leu lle Ser His Leu



50 55 60 Gin Leu Phe Leu Phe Lys Asp Gin Lys Tyr Trp Leu lle Asn Asn
Leu -29- 65 70 75 80 Val Pro Glu Pro His Tyr Pro Arg Ser lle Tyr Ser Leu
Gly Phe Ser 85 90 95 Ala Ser Val Lys Lys Val Asp Ala Ala Val Phe Asp
Pro Leu Arg Gin 100 105 110 Lys ¥at Tyr Phe Phe Val Asp Lys His Tyr
Trp Arg Tyr Asp Val Arg 115 120 125 Gin Glu Leu Met Asp Pro Ala Tyr
63 Pro1oys Leu llesSer Thr His Phe 130 135 140 Pro Gly lle Lys Pro Lys lle
Asp Ala Val Leu Tyr Phe Lys Arg His 145 150 155 160 Tyr Tyr lle Phe
Ave Le in GI%%I;&IT T g\lfg %‘?Hf'g‘é Tyr Asp Pro Leu Phe 165 170 175 Arg Ara,
§ g'%niElr riysgﬁr eutys A SPhFSERTHS Ple Gly Cys 180 185 190 <210>
28 <211> 191 <212> PRT <213> Oryctolagus cuniculus <400> 28 Pro
Thr Ala Cys Asp His Asn Leu Lys Phe Asp Ala Val Thr Thr val 15 10 15
Asp PheBhyiashit yis flee Phie\Ri@PheAsy$ASp BatRhe Phe Trp Trp Lys lle 20 25
86 Pro Lyéoéer Ser Th?Thr Ser Val Arg Leu lle Ser Ser Leu Trp Pro 35
40 45 Thr Leu Pro Ser Gly lle Glu Ala Ala Tyr Glu lle Gly Asp Arg His 50
Lys The 55 66 @ik Bheseu Phe Lys Giv Aspdiyahe Trp Leu lle Ser His Leu

11330- 126 125

Arg Glu Val Met Asp Ala Gly Tyr Pro Lys Leu lie Thr Lys His Phe
130 133 140

Pro Gly He Gl Pro Lys Iie Asp Ala Val Phe Tyr Phe Gin Arg Tyr
143 150 155 160

Tyr Tyr Phe Phe Gin Gly Pro Asn Gin Leu Glu Tyr Asp Thr Phe Ser
165 170 175

Ser Arg Val Thr Lys Lys Leu Lys Ser Asn Ser Trp Phe Aép Cys
180 185 190

<210> 29

<211 191

<2i2> PRT

<213> Ratus norvegicus

<4G0> 29
Ser Thr Val Cys His Gin Ser Leu Ser Phe Asp Ala Val Thr Thr Val
1 5 10 15

Gly Asp Lys Ile Phe Phe Phe Lys Asp Trp Phe Phe Trp Trp Arg Leu
20 25 30

Pro Gly Ser Pro Ala Thr Asn Ite Thr Ser Ile Ser Ser Met Trp Pro
33 40 45

Thr lle Pro Ser Giv Ile Gln Ala Ala Tyr Glu He Gly Gly Arg Asn
50 35 60

Gin Leu Phe Leu Phe Lys Asp Glu Lys Tyr Trp Leu e Asn Asn Leu
65 70 75 80



65 70 75 80 Arg Leu Gin Pro Asn Tyr Pro Lys Ser He His Set Leu Gly Phe
Pro 8590 95 Asp Phe Val Lys Lys lie Asp Ala Ala Val Phe Asn Pro Ser
Leu Arg 100 105 110 Lys Thr Tyr Phe Phe Val Asp Asn Leu Tyr Trp Are
Tyr Asp Glu Arg 115 120 125 Arg &lu Val Met Asp Ala Gly Tyr Pro Lys
Leu lie Thr Lys His Phe 130 135 140 Pro Giy lle GiyPro Lys lie Asp Ala
Val Phe Tyr Phe Gin Are Tyr 145 150 155 160 Tyr Tyr Phe Phe Gin Gly
Val Pro BROPAIN:Gin Ire urohdr Tiyniaser Llas BheSero 165 170 175 Ser Arg Val Thr
L§5 Lys LeLys Ser AR8n Ser Trp Phe Asp Cys 180 185 190 <210> 29
<211> 191 <212> PRT <213> Rattus norvegicus <400> 29 Ser Thr Val
ala ser £Y3.HI8 GID Setbeu.Sar Rhe #spAla Yal dipr Thr Val 1510 15 Gly Asp
lgys lie P?@oghe Phe Lys Asp 'Ipm Phe Phe Trp Trp Arg Leu 20 25 30 Pro
Gly Ser Pro Ala Thr Asn lie Thr Ser He Ser Set Met Trp Pro 35 40 45 Thr
lie Pro Ser Glv lle Gin Ala Ala Tyr Gin lle Glv Gly At,, Asn 50 55 60 Gin

Lys Val [Ty Phafeb %ﬂAF‘the‘ g,&ng@iﬁrE%rWP Y#b'Y'8u lie Asn Asn Leu 65 70 75

“580 31- V%l Pro Glu Pro His Tyr Pro Arg Ser lie His Ser Leo Gly Phe Pro 85
90 95

Gin Glu Leu Met Asp Ala Ala Tyr Pro Lys Leu Ile Ser Thr His Phe
130 135 140

Pro Giy Ile Arg Pro Lys Hie Asp Ala Val Leu Tyr Phe Lys Arg His
145 150 155 160

Tyr Tyr lle Phe Gin Gly Ala Tyr Gln Leu Gl Tyr Asp Pro Leu Leu
165 176 175

Asp Arg Val Thr Lys Thr Leu Ser Ser Thr Ser Trp Phe Gly Cys
180 185 199

<216> 30

<2}i> 191
<212> PRT
<213> Bos taurus

<400> 30

Pro Asp Lys Cys Asp Pro Ser Leu Ser Leu Asp Ala Ile Thr Ser Leu
1 5 10 15

Arg Gly Giu Thr Leu lle Phe Lys Asp Arg Phe Phe Trp Arg Leu His
20 25 30

Pro Gin Gin Val Giu Ale Glu Leu Phe Leu Thr Lys Ser Phe Giy Pro
33 40 45

Glu Leu Pro Asn Arg e Asp Ala Ala Tyr Glu His Pro Ser His Asp
50 55 60

Leu Ile Phe Ile Phe Arg Gly Arg Lys Phe Trp Ala Leu Ser Gly Tyr
65 70 75 80

Asp Hie Leu Glu Asp Tyr Pro Lys Lys Ile Ser Glu Leu Giy Phe Pro



Ala Ser Val Lys Lys lle Asp Ala Ala Val Phe Asp Pro Lou Arg Gin 100 105
110 Lys Val Tyr Phe Phe Val Asp Lys Gin Tyr Trp Arg Tyr Asp Val Arg
115 120 125 Gin Glu Lou Met Asp Ala Ala Tyr Pro Lys Lou lie Ser Thr His
Phe 130 135 140 Pro Gay lle Arg-Ptb-Lys lle Asp Ala Val Leu Tyr Phe '
Lys Arg His 145 150 155 160 Tyr Tyr lie Phe Gin Gly Ala Tyr Gin Leo Glu
Tyt Asp Proydou Leo 65 170 175 Asp Arg Val Thr Lys Thr Lou Ser Ser
Thr Ser Trp Phe Gly Cys 180 185 190 <210> 30 <211> 191 <212> PRT
~ <213> Boa taurus <400> 30 Pro Asp Lys Cys Asp Pro Ser Leo Ser Lou
Lys HISIK WS RETHT ettt 15 1o $5' Arg EI¥Sin Thr Lou lle Phe Lys Asp
Xre Phe Pllwoéj Trp Arglﬁ%u His 20 25 30 Pro Gin Gin Val Glu Ala Gin Lou
Phe Len Thr Lys Ser Phe Gly Pro 35 40 45 Glu Lou Pro Asn Are lle Asp
Lys ThrAla BlaPhy sGliuHis BrovGeThis/Asp A304p 60 Leu lie Phe lle Phe At., Gly
HUArg Lys PHe Trp AldZ2Eou Ser Gly Tyr 65 70 75 80 Asp lle Leo Gin Asp Tyr
Pro Lys Lys lle Ser Gin Lou Gly Phe Pro _ J7 85 90 95 Lys His Val Lys

Asn HisE IS REABEIR 8 His P Gl AP e, Gly 100 105110 Lys Thr Leo
130 Phe PhesSer Glu Agn Gin'Val Trp Ser Tyr Asp Asp Thr

Pro Gly He Gly Asp Lys Val Asp Ala Val Tyr Gin Lys Asn Gly Tyr
145 150 155 160

Ile Tyr Phe Phe Asn Gly Pro lie Gin Phe Giu Tyr Ser Ile Trp Ser
165 170 175

Asn Arg Tle Val Arg Val Met Thr Thr Asn Ser Leu Leu Trp Cys
180 185 190

<210> 31

<21i» 191

<212 PRT

<213> Equus cabaling

<400> 31
Pro Asp Lys Cys Asp Pro Ser Leu Ser Leu Asp Ala Ile Thr Ser Leu
1 5 10 15

Arg Gly Gin Thr Met Val Phe Lys Asp Arg Phe Phe Trp Arg Leu His
20 25 30

Pro Gin Leu Val Asp Ala Glu Leu Phe Leu Thr Lys Ser Phe Trp Pro
35 40 43

Glu Leu Pro Asn Arg Ile Asp Ala Ala Tyr Ghu His Pro Ser Lys Asp
50 55 60

Leu Tie Phe Ile Phe Arg Gly Arg Lys Phe Trp Ala Leu Asn Gly Tyr
&5 70 75 80

Asp lle Leu Glu Gly Tyr Pro Gin Lys Tle Ser Glu Leu Giv Phe Pro
L 90 95



115 120 125 Asn His Val Met Asp Lys Asp Tyr Pro Arg Leo lie Gin Glu Val
Phe 130 135 140 Pro Gly lie Gly Asp Lys Val Asp Ala Val Tyr Gin Lys
Asn Gly Tyr 145 150 155 160 lie Tyr Phe Phe Asn Gly Pro lie Gin Phe
Giu Tyr Ser lie Trp Ser 165 170 1753Asn Arg lle Val An Val Met Thr Thr
Asn Ser Leu Leu Trp Cys 180 185 190 <210> 31 <211> 191 <212> PRT
<213> Equus caballus <400> 31 Pro Asp Lys Cys Asp Pro Ser Leo Ser

Lys AsphoiIASpyAIR e Thiferit el pheThSHNGEly Glu Thr Met Val Phe Lys
Asp Arg Phie Phe TrpiArg Leo His 20 25 30 Pro Gin Leu Val Asp Ala Glu
Leu Phe Len Thr Lys Ser Phe Trp Pro 35 40 45 Glu Lou Pro Asn Arg He
Asp Ala Ala Tyr Giu His Pro Sec Lys Asp 50 55 60 Leu lie Phe lle Phe

Lys ToALE EOAIGLYR RIS/ ASAEIYT41, 65 70 75 80 Asp lle Leu

116lu Gly Tys Pro Gintys lle Ser Glu Leu Gly Phe Pro 85 90 95 Lys Asp

Val Lys Lys lle Ser Ala Ala Val His Phe Glu Asp Thr Gly 100 105 110 Lys
Thr Lea Phe Phe Ser Gly Asn Gin Val Trp Arg Tyr Asp Asp Thr 115 120

As?ggfgl F ?Fréyﬁ/l’éstp ?tPA%ﬁrﬁ/%u,&gﬁ‘fﬁ]P%pK Leu lie Gin Gin Asp Phe

130 135 140 Pro Gly lie Giy Asp Lys Val Asp Ala Val Tyr Gin Lys Asn Giy

Tyr -

Pro Gly Ili Gly Asp Lys Val Asp Ala Val Tyr Glu Lys Asn Gy Tyr

145 150 153 160

ile Tyr Phe Phe Asn Giy Pro [le Gin Phe Glu Tyr Ser lle Trp Ser
165 170 175

Asn Arg lle Val Arg Val Met Pro Thr Asn Ser Leu Leu Trp Cys
180 185 190

<210> 32

<211> 191

<212> PRT

<213> Homo sapiens

<400> 32
Pro Asp Lys Cvs Asp Pro Ser Leu Ser Leu Asp Ala lie Thr Ser Leu
1 5 10 15

Arg Gly Glu Thr Met Ile Phe Lys Asp Arg Phe Phe Trp Arg Leu His
20 25 30

Pro Gin Gin Val Asp Ala Glu Leu Phe Leu Thr Lys Ser Phe Trp Pro
35 40 45

Giu Leu Pro Asn Arg Ile Asp Ala Ala Tyr Glu His Pro Ser His Asp
50 55 60

Leu Ile Phe Tle Phe Arg Gly Arg Lys Phe Trp Ala Leu Asn Giy Tyr
65 70 75 8¢

Asp lte Leu Glu Gly Tyr Pro Lys Lys Ile Ser Glu Len Gly Leu Pro
85 S0 95



145 150 155 160 lle Tyr Phe Phe Asn Gly Pro lle Gin Ph-, Gin Tyr Set lie
Trip Set 165 170 175 Asn Are lie Val Arg Val Met Pro Thr Asn Ser Leu
Leu Trp Cys 180 185 190 <210> 32 <211> 191 <212> PRT <213>
Homo sapiens <400> 32 Pro Asp-L3ys-Cys Asp Pro Ser Leu Ser Leu Asp
Ala lie Thr Ser Leu 15 10 15 Arg Gly Gin Thr Met lie Phe Lys Asp Are
Lys Giu RBe PheToshrail e HisR@R %R0 B9 Gin Val Asp Ala Glu Leu Phe
ien Thr LysSer Pheitp Pro 35 40 45 Gin Len Pro Asn At- lie Asp Ala
Ala Tyr Gin His Pro Set His Asp 50 55 60 Leu lle Phe lle Phe At,, Giy Arg

s Phe T L Leu / iy T /r.65.70 7580 Asp lle Leu Gin Gly Tyr Pro
Lys Thr IL%L/IS,% ﬁ%o%g%ikﬁ“@%ﬁ%&uﬁ% 8B 9% 9B'34 Lys Glu Val Lys Lys lie

yS
11DSer Ala Ala Val His Phe Gin Asp Thr Gly 100 105 110 Lys Thr Leu Leu
Phe Ser Gly Asn Gin Val Trp Arg Tyr Asp Asp Thr 115 120 125 Asn His
Asn His[[ie Metsaspye psrAspPTypRieigdiet keAGiAGin Asp Phe 130 135 140
Pro GI;’73I?e Gly A q_ys Val Asp Ala Val Tyr Gin Lys Asn Gly Tyr 145 150
155 160 lle Tyr Phe Phe Asn Gly Pro lie Gin Phe Glu Tyr Ser lie Trp Ser
Pro Gly 105d AQpTI 4D val Asp Ala Val Tyr Glu Lys Asn Gly Tyr
145 150 135 160

He Tyr Phe Phe Asn Gly Pro He Gin Phe Glu Tyr Ser He Trp Ser
165 170 175

Asn Arg Ile Val Arg Val Met Pro Ala Asn Ser Tie Leu Trp Cys
180 185 190

210> 33

Q11> 191

212> PRT

<213> Orvctolagus cuniculus

<400> 33
Pro Asp Lys Cys Asp Pro Ser Leu Ser Leu Asp Ala Ile Thr Ser Leu
1 5 10 15

Arg Gly Glu Thr Met Lie Phe Lys Asp Arg Phe Phe Trp Arg Leu His
20 25 30

Pro Gln Gin Val Asp Ala Glu Lea Phe Leu Thr Lys Ser Phe Trp Pro
35 40 45

Glu Leu Pro Asn Arg Ile Asp Ala Ala Tyr Glu His Pro Ala Arg Asp
50 35 60

Leu Ile Phe Ile Phe Arg Gly Lys Lys Phe Trp Ala Pro Asn Gly Tyr
65 70 73 80

Asp ke Leu Glu Gly Tyr Pro Gin Lys Leu Ser Giu Leu Gly Phe Pro
85 90 o5

Arg Glu Val Lvs Lys lie Ser Ala Ala Val His Phe Glu Asp Thr Gly
100 103 i10



Asn Arg lie Val At,, Val Met Pro Ala Asn Set lie Lee Trp Cys 180 185 190
<210> 33 <211> 191 <212> PRT <213> Oryctolagus cuniculus <400>
33 Pro Asp Lys Cys Asp Pro Ser Leu Set Len Asp Ala lle Thr SerLeu 15
10 15 At., Gly Gin Thr Met lle Phe Bys Asp Are Phe Phe Trp Arg Len His
20 25 30 Pro Gin Gin Val Asp Ala Gin Leu Phe Leu Thr Lys Set Phe Trp
Pro 35 40 45 Gin Leu Pro Asn Ara lie Asp Ala Ala Tyr Glu His Pro Ala Arg
Asp 5055 60 Leu lle Phe lie Phe Arg Gly Lys Lys Phe Trp Ala Pro Asn
Lys Thr @WWE/P%@W@W%%@&%NM%T@%F?AEBIQSTFWIPro Gin Lys Leu Ser Gin Lau
1 3Gly Phe Bfo 85 90'65 Arg Gin Val Lys Lys lie Set Ala Ala Val His Phe Gin
Asp Thr Giy 100 105 110 -35- Lys Thr Leu Phe Phe Ser Gly Asn Gin Val
Asn His TN A IYGIASRASPPINK L 12012125 AsR Fis Thr Met Asp Gin Asp Tyr
130 Pro Argpbkeo lle GintGin Gin Phe 130 135 140 Pro Giy lle Giy Gly Lys Val
Asp Ala Val Tyr Gin Lys Asn Gly Tyr 145 150 155 160 lle Tyr Phe Phe

Pro yq galn h@ ﬁJ % Sejglle 'l;rg Ser 165170 175 Lys Argo Re
WGy 1 G
e @ a g%‘ VA Met Bro Thr Asg, Ser Let Leu Trp Cys 180 185 190 <210> 34

Ile Tyr Phe Phe Asn Giy Pro e Gin Phe Glu Tyr Ser lle Trp Ser
165 170 175

Lys Arg Iie Val Arg Val Met Pro Thr Asn Ser Leu Leu Trp Cys
180 185 150

<210> 34
211> 196

212> PRT
<213> Homo sapiens

<400> 34
Pro Asn Tle Cys Asp Gy Asn Phe Asp Thr Val Ala Met Leu Arg Gly
1 5 16 |5)

Glu Met Phe Val Phe Lys Lys Arg Trp Phe Trp Arg Val Arg Asn Asn
20 25 30

Gin Val Met Asp Giy Tvr Pro Met Pro lle Gly Gin Phe Trp Arg Gly
33 40 45

Leu Pro Ala Ser lie Asn Thr Ala Tyr Glu Arg Lys Asp Gly Lys Phe
30 55 60

Val Phe Phe Lys Glv Asp Lys His Trp Val Phe Asp Glu Ala Ser Leu
€5 70 75 8¢

Giu Pro Giy Tyr Pro Lys His lie Lys Glu Leu Gly Arg Gly Leu Pro
85 90 95

Thr Asp Lvs lle Asp Ala Ala Leu Phe Trp Met Pro Asn Gly Lys Thr
100 105 110



<211> 196 <212> PRT <213> Homo sapiens <400> 34 Pro Asn lle Cys
Asp Gly Asn Phe Asp Thr Val Ala Met Leu Arg Gly 15 10 15 Gin Met Phe
Val Phe Lys Lys Arg Trp Phe Trp Arg Val At,, Asn Asn 20 25 30 Gin Val
Met Asp Gly Tyr Pro Met Pro lle GI?/gGin Phe Trp Arg Gly 35 40 45 Leu
Pro Ala Ser lle Asn Thr Ala Tyr Glu Arg Lys Asp Gly Lys Phe -50 55 60
Val Phe Phe Lys Gly Asp Lys His Trp Val Phe Asp Glu Ala Set Leu 65 70
Tyr Phe 95 802 Gih Prd-G 1Y g'VFP*F@ Phrsiesi §NSIniseGing_eu Gly Arg Gly Leu Pro 85
90 95 TH?%sp Lys FiesAsp Ala Ala Leu Phe Trp Met Pro Asn Gly Lys Thr
100 105 110 36- Tyr Phe Phe Arg Gly Asn Lys Tyr Tyr Arg Phe Asn Glu
Ala Val GiRdef@IATG b 1201 851Alavy akAsh SerGlu Tyr Pro Lys Asn lle Lys Val
130 Trp Gite&iy lle 13@ 135 140 Pro Gin Ser Pro Arg Gly Ser Phe Met Gly Set
Asp Giu Val Phe Thr 145 150 155 160 Tyr Phe Tyr Lys Gly Asn Lys Tyr
o krplys P sn. A inLys Ley 165170 175 Lys Val Glu Pro Giy Tyr
ool é}%ﬁ%s@? fé?@ét?ﬁirg]%%%ﬁ?p&hgaé)lv B0 185 190 Cys Pro Ser Gly
195 <210> 35 <211> 196

Tyr Phe Tyr Lys Gly Asn Lys Tyr Trp Lys Phe Asn Asn Gln Lys Leu
163 170 175

Lys Val Glu Pro Gly Tyr Pro 1ys Ser Ala Leu Arg Asp Trp Met Gy
180 185 190

Cys Pro Ser Gly
195

<210> 35

<211> 196

<212> PRT

<213> Mus muscuius

<400> 33

Pro Asn He Cys Asp Gly Asn Phe Asp Thr Val Ala Met Leu Arg Gly
| 5 10 15

Glu Met Phe Val Phe Lys Glu Arg Trp Phe Trp Arg Val Arg Asn Asn
20 25 30

Gin Val Met Asp Glv Tyr Pro Met Pro lie Gly Gin Phe Trp Arg Glv
33 40 45

Leu Pro Ala Ser Hle Asn Thr Ala Tyr Glu Arg Lys Asp Gly Lys Phe
50 55 60

Val Phe Phe Lys Giy Asp Lys His Trp Val Phe Asp Glu Ala Ser Leu
65 70 75 80

Glu Pro Giv Tyr Pro Lys His Ile Lys Glu Leu Gly Arg Gly Leu Pro
85 90 93

Thr Asp Lys Ile Asp Ala Ala Leu Phe Trp Met Pro Asn Gly Lys Thr



<212> PRT <213> Mus museuius <400> 35 Pro Asn lle Cys Asp Gly Asn
Phe Asp Thr Val Ala Met Leu At, Gly 15 10 15 Gin Met Phe Val Phe Lys
Gin Arg Trp Phe Trp Arg Val Arg Asn Asia 20 25 30 Gin Val Met Asp Gly
Tyr Pro Met Pro lle Gly Gin Phe Trg'Arg GIN 35 40 45 Len Pro Ala Ser lle
Asn Thr Ala Tyr Gin Arg Lys Asp Gly Lys Phe 50 55 60 Val Phe The Lys
1@y Asp LyssHis Trp Yal Phe Asp Glu Ala Set Len 65 70 75 80 Glu Pro
Gly Tyr Pro Lys His lie Lys Gin Leu Gly Arg Gly Len Pro 85 90 95 Thr Asp
Lys lie Asp Ala Ala Len Phe Trp Met Pro Asn Gly Lys Thr;7_ 100 105
m P;;eﬁ%ﬁ@génﬁﬁm@ewéﬁ PORFHHFHEPhe Ash Glu Glu Phe Arg
"115 120 125 Ala Val'Asp Ser Gin Tyr Pro Lys Asn lie Lys Val Trp Glu Gly
lie 130 135 140 Pro Glu Ser Pro Arg Gly Set Phe Met Gly Set Asp Gin
Ala Val gl RheiT yr 254650155 3160 itp BheGTyhd ys Gly Asn Lys Tyr Trp Lys
130 Phe ASA°Asn Gin ¥§s Leu 165 170 175 Lys Val Glu Pro Gly Tyr Pro Lys
Set Ala Leu Arg Asp Trp Met Gly 180 185 190 Cys Pro Ser Gly 195
Pro Glu S¢408 36 Rl Brl RB: 5RE2PaRh vai phe Thr

145 150 155 166

Tyr Phe Tyr Lys Gly Asn Lys Tyr Trp Lys Phe Asn Asn Gin Lys Leu
165 170 175

Lys Val Glu Pro Giv Tyr Pro Lys Ser Ala Leu Arg Asp Trp Met Gly
180 185 190

Cyvs Pro Ser Gly
195

<210> 36
<211> 196
212> PRT
<213> Sus scrofa

<400> 36
Pro Asn Ile Cys Asp Gly Asn Phe Asp Thr Val Ala Met Leu Arg Gly
] 3 10 15

Glu Met Phe Val Phe Lys Glu Arg Trp Phe Trp Arg Val Arg Lys Asn
20 23 30

Gln Val Mat Asp Gly Tyr Pro Met Pro Ile Gly Gln Phe Trp Arg Gly
35 40 453

Leu Pro Ala Ser lie Asn Thr Ala Tyr Glu Arg Lys Asp Gly Lys Phe
50 55 60

Val Phe Phe Lys Gly Asp Lys His Trp Val Phe Asp Glu Ala Ser Leu
63 70 75 80

Glu Pro Gly Tyr Pro Lys His He Lys Giu Leu Gly Arg Arg Leu Pro
g3 S0 95



<213> Sus scrofa <400> 36 Pro Asn lie Cys Asp Gly Asn Phe Asp Thr
Val Ala Met Leu Arg Gly 15 10 15 Gin Met Phe Val Phe Lvs Gin At, Trp
Phe Trp Arg Val Arg Lys Asn 20 25 30 Gin Val Met Asp G13r'l'yr Pro Met
Pro lle Gly Gin Phe Trp Arg Gly 3540 45 Leu Pro Ala Set lie Asn Thr Ala
Tyr Gin Are Lys Asp Gly Lys Phe 50 55 60 Val Phe Phe Lys Giy Asp Lys
His Trp Val Phe Asp Gin Ala Set Leu 65 70 75 80 Gin Pro Glv Tyr Pro
Thr Asp Lysliqigstid ik ydoGin Ris (DG AP Arg GledPrsr85 90 95 Thr Asp Lys lie Asp
'&ta Ala Lél*Phe Trp Niét Pro Asn Gly Lys Asp 100 105 110 Tyr Phe Phe
Arg Gly Asn Lys Tyr Tyr An Phe Asn Gin Glu Len Ara 115 120 125 Ala
Tyr Phe Vial ASiSREGIA TYriPrakysAsA g bysiMakTdp Gin Gly lie 130 135 140
113Pro Gin 8er Pro Arge&lv Ser Phe Met Giy Ser Asp Gin Val Phe Thr 145
150 155 160 Tyr Phe Tyr Lys Oft Asn Lys Tyr Trp Lys Phe Asn Asn Gin
sleu 165170 175 Val Glu Pro Gly Tyr Pro Lys Ser Ala Leu Arg
Ale Vel %éppg%rrg} & Sy éé“%?%&oa@ LBISRY S 105 <100 37 <p11-106
<212> PRT <2I3> Orvctolagus cuniculus <400> 37

Pro Glu Ser Pre Arg Giy Ser Phe Met Giy Ser Asp Glu Val Phe Thr
145 150 153 160

Tyr Phe Tyr Lys Gly Asn Lys Tyr Trp Lys Phe Asn Asn Gin Lys Leu
165 P70 175

Lys Va! Giu Pro Gly Tyr Pro Lys Ser Ala Leu Arg Asp Trp Met Glv
180 185 196

Cys Pro Ser Gly
195

210> 37

<211> 196

<212> PRT

<213> Orvetolagus cuniculus

<400> 37
Pro Lys He Cys Asp Gly Asn Phe Asp Thr Val Als Val Phe Arg Giy
] 3 10 15

Glu Met Phe Va] Phe Lys Glu Arg Trp Phe Trp Arg Val Arg Asn Asn
20 25 30

Gln Val Met Asp Gly Tyr Pro Met Pro Tle Glv Gin Lew Trp Arg Gly
35 40 45

Leu Pro Ala Ser fle Asn Thr Ala Tyr Glu Arg Lvs Asp Gly Lys Phe
50 55 60

Val Phe Phe Lys Gly Asp Lys His Trp Val Phe Asp Glu Ala Ser Leu
65 70 75 80

Giu Pro Gly Tyr Pro Lys His Ile Lys Giu Leu Gly Arg Gly Leu Pro



Pro Lys lle Cys Asp Gly Asn Phe AspKThr Val Ala Val Phe Arg Gly 5 10
15 Glu Met Phe Val Phe Lvs Gin Arg Trp Phe Trp Ara Val Are Asn Asn 20
25 30 Gin Val Met Asp Gly Tyr Pro Met Pro lie Gly Gin Len Trp Are Gly
35 40 45 Leu Pro Ala Ser lle Asn THY Ala Tyr Glu Arg Lys Asp Gly Lys
Phe 50 55 60 Val Phe Phe Lvs Gly Asp Lys His Trp Val Pit, Asp Gin Ala
Set Lou 654¢0 75 80 6&in Pro Gly Tyr Pro Lys His lie Lys Gin Leu Gly Arg
Gly Len Pro -39- 85 90 95 Thr Asp Lys lie Asp Ala Ala Leu Phe Trp Met
Pro Asn Gly Lys Thr 100 105 110 Tyr Phe Phe At-, Gly Asn Lys Tyr Tyr
Thr ASpégQIfﬁH“épﬁig f’éﬁ%f’ﬁ‘ﬁr@'ﬁ W Prp 152129 955 %K 1a val Asp Ser Glu Tyr Pro
ys Asn lie 3ys Val Trp Glu Gly lle 130 135 140 Pro Glu Ser Pro At,, Gly
Ser Phe Met Gly Set Asp Glu Val Phe Thr 145 150 155 160 Tyr Phe Tyr
Tyr Phe [Py ABgyGASHILYS Ty ThrpigydPhme AisrGAsruGinLys Len 165 170 175 Lys
11Val Glu P#6 Gly TyriPro Lys Ser Ala Leu Arg Asp Trp Met Gly 180 185
190 Cys Pro Ala Gly 195 <210> 38 <211> 196 <212> PRT <213>

Ala VaiRATUS HOAMERIGYS 54002 38Rref\eh kg Gys Asp Gly Asn Phe Asp Thr
136 Val AlaMet Leu Arg Gly

Pro Glu Ser Pro Are Gly Ser Phe Met Gly Ser Asp Glu Val Phe Thr
145 150 155 160

Tyr Phe Tyr Lys Gly Asn Lys Tvr Trp Lys Phe Asn Asn Gin Lys Leu
165 170 175

Lys Val Glu Pro Gly Tyr Pro Lys Ser Ala Leu Arg Asp Trp Met Gly
180 185 190

Cys Pro Ala Gly
195

<210> 38

<211> 196

<212> PRT

<213> Rattus norvegicus

<400> 38

Pro Asn lle Cys Asp Glv Asn Phe Asp Thr Val Ala Met Leu Arg Gly
1 3 10 15

Glu Met Phe Val Phe Lys Glu Arg Trp Phe Trp Arg Val Arg Asn Asn
20 25 30

Gin Val Met Asp Gly Tyr Pro Met Pro lie Gly Gin Phe Trp Arg Gly
35 40 45

Leu Pro Ale Ser Ile Asn Thr Ala Tyr Giu Arg Lys Asp Gly Lys Phe
30 33 60

Val Phe Phe Lys Gly Asp Lys His Trp Val Phe Asp Glu Ala Ser Lea



1510 15 Glu Met Phe Val Phe Lys Gin Arg Trp Phe Trp Arg Val Arg Asn
Asn 20 25 30 Gin Val Met Asp Gly Tyr Pro Met Pro lie Gly Gin Phe Trp
Arg Gly 35 40 45 Leu Pro Ala Ser lle Asn Thr Ala Tyr Gin Arg Lys Asp
Gly Lys Phe 50 55 60 Val Phe Phetfys Gly Asp Lys His Trp Val Phe Asp
Gin Ala Ser Len - 40 65 70 75 80 Glu Pro Gly Tyr Pro Lys His lie Lys Glu
65 Leu@ly Arg Ghs Leu Prog@5 90 95 Thr Asp Lys lie Asp Ala Ala Lea Phe
Trp Met Pro Asn Gly Lys Thr 100 105 110 Tyr Phe Phe Arg Gly Asn Lys
r Tyr Arg Phe _Asn Glu Gin Phe A 115 120 125 Ala Val Asp Set Glu
?Y 1"P"Eyé" Wife LYV ¢t %ﬁé?rfso 135 140 Pro Glu Set Pro
Am Gly Set Phe Met |y Ser Asp Glu Val Phe Thr 145 150 155 160 Tyr
Phe Tyr Lys Gly Asn Lys Tyr Tip Lys Phe Asn Asn Gin Lys Leu 165 170
Thr Asp1%5 Heyssh/alk@Bla IRndiGE riTyiePro AysBersAldnt eu Arg Asp Tip Met Gly
180 185 196°Cys Pro'Ser Gly 195 <210> 39 <211> 196 <212> PRT
<213> Homo sapiens <400> 39 Pro Asn lie Cys Asp Gly Asp Ph- Asp Thr
Tyvr Phe Y& &IQCM@&SEQUQAWﬂﬁréﬁe]QSA@IU Glu Phe Arg

115 120 125

Glu Pro

Ala Val Asp Ser Giu Tyr Pro Lys Asn lie Lys Val Trp Glu Giy lie
130 135 140

Pro Glu Ser Pro Arg Gly Ser Phe Met Glv Ser Asp Giu Val Phe Thr
145 150 155 160

Tyr Phe Tyr Lys Gly Asn Lvs Tyr Trp Lys Phe Asn Asn Gin Lys Leu
165 170 175

Lys Val Glu Pro Giy Tyr Pro Lys Ser Ala Leu Arg Asp Trp Met Gly
180 185 190

Cyvs Pro Ser Gly
195

<23i0> 36

<211> 196

<212> PRT

<213> Homo sapiens

<400 39
Pro Asn Ile Cys Asp Gly Asp Phe Asp Thr Val Ala Met Leu Arg Gly
] 5 10 i

Giu Met Phe Val Phe Lys Glyv Arg Trp Phe Trp Arg Val Arg His Asn
20 23 30

Arg Val Leu Asp Asn Tyr Pro Met Pro lle Gly His Phe Trp Arg Gly
ER 40 45

Leu Pro Gly Asp lie Ser Ala Ala Tyr Glu Arg Gln Asp Gly Arg Phe
50 55 60



Gin Met Phe Val Phe Lys Gly Arg Tip Phe Tip Arg Val At,,, His Asn 20 25
30 Arg Val Leu Asp Asn Tyr Pro Met Pro lie Gly His Phe Tip Arg Gly 35
40 45 Leu Pro Giy Asp lie Ser Ala Ala Tyr Glu Arg Gin Asp Gly Arg Phe
50 55 60 -41 Val Phe Phe Lys Gly4isp Arg Tyr Trp Leu Phe Arg Glu Ala
Asn Leu 65 70 75 80 Giu Pro Giy Tyr Pro Gin Pro Len Thr Ser Tyr Gly
Lea Gly lie Pro 85 90 95 Tyr Asp Arg lle Asp Thr Ala lie Trp Trp Gin Pro
Thr Gly His Thr 100 105 110 Phe Phe Phe GIn Glu Asp Arg Tyr Tip Arg
Val Phe Pigd ASH:Qirr GluTFhirGheu R16AT2 011 28 Apg iGly Asp Pro Gly Tyr Pro Lys
65 ProTfe Set Val'fip Gin G lie 130 1,: 140 Pro Ala Set Pro Lys Gly Ala
Phe Leu Set Asn Asp Ala Ala Tyr Thr 145 150 155 160 Tyr Phe Tyr Lys
Giu Pro G TURE b YR YE TP BYSLRE ASN.ASRIGIPHAT,, Leu 165 170 175 Arg Met
Gin Pro Glystyr Pro Lys Set lie Leu Arg Asp Phe Met Glv 180 185 190
Cys Gin Gin His 195 <210> 40 <211> 196 <212> PRT <213> Mus

musculus _<400> 40 Pro Asn lie Cy p.Gly Asn Phe Asp Thr Val Ala Val
Tyr Aspf_o ﬁIE @SE;T})%Z _ALi%Elf 60 rf g Bp (Aﬁuq)ro Thr Gﬁ\ﬁi@%

Phe Phe Phe Gin Giu Asp Arg Tyr Trp Arg Phe Asn Glu Gle Thr Gin
115 120 125

Arg Gly Asp Pro Gly Tyr Pro Lys Pro Ite Ser Val Trp Gin Gly Ile
130 1335 140

Pro Ala Ser Pro Lys Gly Ala Phe Leu Ser Asn Asp Ala Ala Tyr Thr
145 150 153 160

Tyr Phe Tyr Lys Gly Thr Lvs Tyr Trp Lyvs Phe Asp Asn Glu Arg Leu
165 176 175

Arg Met Glu Pro Gl Tyr Pro Lys Ser lle Leu Arg Asp Phe Met Gly
180 185 1690

Cys Gin Giu His
193

<210= 40

<211> 196

<212> PRT

<213> Mus musculus

<400> 40
Pro Asn He Cys Asp Giv Asn Phe Asp Thr Val Ala Val Leu Arg Gly
1 5 10 15

Glu Met Phe Val Phe Lys Gly Arg Trp Phe Trp Arg Val Arg His Asn
20 25 30

Arg Val Lea Asp Asn Tyr Pro Met Pro Ile Gly His Phe Trp Arg Gly
35 40 45



Glu Met Phe Val Phe Lys Gl y Arg Trp Phe Trp Arg Val Arg His Asn 20 25
30 Arg Val Leu Asp Asn Tyr Pro Met Pro lie Gly His Phe Trp Arg Gly 35
40 45 -42- Len Pro Gly Asn lle Ser Ala Ala Tyr Gin Arg Gin Asp Giy His
Phe 50 55 60 Val Phe Phe Lys GiyAsn Arg Tyr Trp Leu Phe At., Gin Ala
Asn Len 65 70 75 80 Gin Pro Gly Tyr Pro Gin Pro Leu Set Set Tyr Gly
Leu pro B ASRdIPIR 8519085 TyrASR A Hepsp Thr Ala lle Trp Trp Gin Pro
50 Thr GbsHis Tnr &00 105 110 The Phe Phe Gin Ala Asp Ara Tyr Trp Arg
Phe Asn Gin Gin Thr Gin 115 120 125 His Gly Asp Pro Giy Tyr Pro Lys
Val phE)Prg ”? Sﬁt Val Tﬁr{g Gin Gllyl/ lle 190 13? 140 Pro Thr Ser Pro Lys Gly Ala
oo e Bl LR ST ASh ASP A ATS A5 Thr 1487188 155 160 Tyr Phe Tyr Lys
Gly Thr Lys Tyr Trp Lys Phe Asn Asn Gin Arg Len 165 170 175 Are Met
Gin Pro Giy His Pro Lys Ser lle Len Arg Asp Phe Met Gly 180 185 190
Glu Pro GisTGitr Gty FlisL&0%r &2 TOGA1 The 2D Hel86 <212> PRT <213> Homo
s%piens <400> 41 Prg Asn lle Cys Asp Gly Asn Phe Asn Thr Leu Ala lle
Leu Arg At, P'5 10 15 Gin Met Phe Val Phe Lys Asp Gin Trp Phe Trp Arg
Val Arg Asn Asn

Tyr Asp Arg He Asp Thr Ata Ile Trp Trp Glu Pro Thr Gly His Thr
100 103 110

Phe Phe Phe Gin Ala Asp Arg Tvr Trp Arg Phe Asn Gia Giu Thr Gln
115 120 125

His Gly Asp Pro Gty Tyr Pro Lys Pro lle Ser Val Trp Gin Gly lie
130 135 140

Pro Thr Ser Pro Lvs Gly Ala Phe Leu Ser Asn Asp Ale Ale Tyvr Thr
145 150 185 160

Tyr Phe Tyt Lys Gly Thr Lys Tyr Trp Lvs Phe Asn Asn Glu Arg Leu
165 170 175

Arg Met Giu Pro Gly His Pro Lys Ser Tle Leu Arg Asp Phe Met Gl
180 185 190

Cys Gln Glu His
195

210> 41

<21i> 196

<212> PRT

<213> Homo sapiens

<400> 41

Pro Asn Ile Cys Asp Gly Asn Phe Asn Thr Leu Alz lle Leu Arg Arg
! 5 10 15

Glu Met Phe Val Phe Lys Asp Gln Trp Phe Trp Arg Val Arg Asn Asn
20 25 30

Arg Val Met Asp Gly Tyr Pro Met Gin lle Thr Tyr Phe Trp Arg Gly



20 25 30 Arg Val Met Asp Gly Tyr Pro Met Gin lle Thr Tyr Phe Trp Arg Gly
-43- 35 40 45 Leu Pro Pro Ser lie Asp Ala Val Tyr Glu Asn Ser Asp Gly
Asn Phe 50 55 60 Val Phe Phe Lys Gly Asn Lys Tyr Trp Val Phe Lys Asp
Thr Thr Leu 65 70 75 80 Gin Pro-@/-Tyr Pro His Asp Leu lle Thr Lea Gly
Ser Gly lie Pro 85 90 95 Pro His Gly He Asp Ser Ala lie Trp Tip Glu Asp
35 Val Gly Lgys Thr 100 105 110 Tyr Phe Phe Lys Gly Asp Arg Tyr Trp Arg
Tyr Ser Glu Glu Met Lys 115 120 125 Thr Met Asp Pro Gly Tyr Pro Lys
Pro lie Thr Val Ttp Lys Giy lle 130 135 140 Pro Glu Ser Pro Gin Gly Ala
Leu Pro Prg o/l pg AYS Gl ASH SRhPPHEPTHY ARSE50 155 160 Tyr Phe Tyr Lys
% Gly LyS Glu Tyr §%p Lys Phe Asn Asn Gin lie Lou 165 170 175 Lys Val
Glu Pro Gly Tyr Pro Are Ser lle Leu Lys Asp Phe Met Gly 180 185 190
Val Phe €S ASEIYRPEO TIO0Ep 2R 42 s T4>1196u<212> PRT <213> Mus
65 muséulus <400> 42 Pro#sn lle Cys Asp Gly Asn Phe Asn Thr Leu Ala lie
Lee Ara Ara 15 10 15 Glu Met Phe Val Phe Lys Asp Gin Trp Phe Trip
Gin Pmé{}a T\}ér r'g‘ E%s'AASSQ féﬁﬁlle %‘gr%gu%gy Ser Gly Iie Pro
90 93

85

Pro His Gly Ile Asp Ser Ala lle Trp Trp Glu Asp Val Gly Lvs Thr
100 105 110

Tyr Phe Phe Lys Gly Asp Arg Tyr Trp Arg Tyr Ser Glu Giu Met Lys
115 120 125

Thr Met Asp Pro Gly Tyr Pro Lys Pro die Thr Val Trp Lvs Gly lle
130 135 140

Pro Glu Ser Pro Gin Gly Ala Phe Val His Lys Glu Asn Gly Phe Thr
145 150 155 160

Tyr Phe Tyr Lys Gly Lys Glu Tvr Trp L_vé Phe Asn Asn Gin le Leu
165 170 175

Lys Val Giu Pro Gly Tvr Pro Arg Ser Hle Leu Lys Asp Phe Met Gly
180 185 190

Cys Asp Gly Pro
195

<210> 42

211> 196

<212> PRT

<213> Mus muscuius

<400> 42
Pro Asn {le Cys Asp Glv Asn Phe Asn Thr Leu Ala Ile L.eu Arg Arg
1 3 10 15

Glu Met Phe Val Phe Lyvs Asp Gln Trp Phe Trp Arg Val Arg Asn Asn
20 25 30



-44- Arg Val Met Asp Gly Tyr Pro Met Gin lle Thr Tyr Phe Trp Arg Gly 35
40 45 Leu Pro Pro Ser lle Asp Ala Val Tyr Gin Asn Ser Asp Gly Asn Phe
50 55 60 Val Phe Phe Lys Gly Asn Lys Tyr Trp Val Phe Lys Asp Thr Thr
Len 65 70 75 80 Gin Pro Giy Tyr P His Asp Leu lle Thr Len GIN! Aso
Ghy lle Pro 85 90 95 Pro His Gly lle Asp Ser Ala lle Trp Tin Glu Asp Val
Gly Lys Thi 100 105 110 Tyr Phe Phe Lys Gly Asp Arg Tyr Trp Arg Tyr
Arg Val Ser GGG inyivet MysGibib T2OW2he Tils MettAsp Pro Gly Tyr Pro Lys Pro
35 lle Thr 1€ Trp Lys€ly lle 130 135 140 Pro Giu Ser Pro Gin Giy Ala Phe
Val His Lys Gin Asn Gly Phe Thr 145 150 155 160 Tyr Phe Tyr Lys Gly
Leu pro BYSGHR T TR LYR PBE ASRASLGIN g gy 165 170 175 Lys Val Gl
50 Pro Giy Tyr Pro &ra Ser lle Leu Lys Asp Phe Met Gly 180 185 190 Cys
Asp Gly Pro 195 <210> 43 <211> 196 <212> PRT <213> Rattus
norvegicus <400> 43 Pro Asn lle Cys Asp Giy Asn Phe Asn Thr Lea Ala
X;ﬁ Phe ﬁge&% G,A?"rﬁ‘sﬁ\ﬁ%i%’fﬁpl ;—%@-LGWWEFIJ%L%I Phe Lys Asp Gin Trp Phe
Trp Arg Val Aré Asn Asn 50 25 30

Gln Pro Gly Tyr Pro His Asp Leu Ile Thr Leu Giy Asn Gly Ile Pro
83 9¢ 95

Pro His Gly Ile Asp Ser Ala e Trp Trp Giu Asp Val Gly Lys Thr
100 105 110

Tyr Phe Phe Lys Gly Asp Arg Tyr Trp Arg Tyr Ser Glu Glu Met Lys
113 120 123

Thr Met Asp Pro Gly Tyr Pro Lys Pro Tle Thr Tle Trp Lys Gly e
130 1335 140

Pro Giu Ser Pro Gin Gly Ala Phe Va! His Lys Glu Asn Giy Phe Thr
145 ' 150 155 160

Tyr Phe Tyr Lys Giy Lys Giu Tyr Trp Lys Phe Asn Asn Gln lie Leu
165 170 175

Lys Val Glu Pro Gly Tyr Pro Arg Ser Ile Leu Lys Asp Phe Met Giv
180 185 190

Cys Asp Gly Pro
195

<210> 43

<211> 196

<212> PRT

<213> Rattus norvegicus

<400> 43

Pro Asn Iie Cys Asp Gly Asn Phe Asn Thr Leu Ala Tle Leu Arg Arg
1 3 10 15



Arg Val Met Asp Gly Tyr Pro Met Gin lie Thr Tyr Phe Trp Arg Gly 35 40
45 Lea Pro Pro Set lie Asp Ala Val Tyr Gin Asn Set Asp Gly Asn Phe 50
55 60 Val Phe Phe Lys Gly Asn Lys Tyr Trp Val Phe Lys Asp Thr Thr Leu
65 70 75 80 Gin Pro Gly Tyr Pro H&SAsp Leu Be Thr Leu Gly Asn Gly lle
Pro 85 90 95 Pro His Gly lie Asp Ser Ala lle Trp Trp Glu Asp Val Gly Lys
Glu MeiFRE VEORL0R AHLTYEE e Pheutys.Gly.Ash Arg Tyr Tm Arg Tyr Ser Glu
Bin Met Lyss 115 120 125 Thr Met Asp Pro Gly Tyr Pro Lys Pro lie Thr lle
Trp Lys Gly lle 130 135 140 Pro Gin Set Pro Gin Gly Ala Phe Val His Lys
Ar ValGlgt ASS GI?y Prr10e Terth 1%% 1;;?(1) 1%5 160 Tyr I}Dhe Tyr Lys Giy Lys Gin Tyr
£ 35'INr[p ﬁf;zj%hgksn]\%%n I 118 L8065 17615 Lys Val Gin Pro Giy Tyr
Pro Arg Ser lle Len Lys Asp Phe Met Gly 180 185 190 Cys Asp Gly Pro
195 <210> 44 <211> 198 <212> PRT <213> Homo sapiens <400> 44
Leu ProPrp 34§y Gy St ThHi His FhésaShy Al ¥ Ala Gin lle Arg Gly 15 10
30" 15 -463°Gin Ala Bhe Phe Phe Lys Giy Lys Tyr Phe Tip At(, Lea Tfir Ara
Asp 20 25 30 Ara His Len Val Ser Leu Gin Pro Ala Gin Met His Are Phe

Val PheHiR Als Giy Asn Lys Tyr Trp Val Phe Lys Asp Thr Thr Leu
63 70 75 80

Gin Pro Gly Tyr Pro His Asp Leu lie Thr Leu Gly Asn Gly Ile Pro
85 90 a5

Pro His Gly Ile Asp Ser Ala lle Trp Trp Giu Asp Val Gly Lys Thr
100 105 110

Tyr Phe Phe Lys Gly Asp Arg Tyr Trp Arg Tyr Ser Glu Glu Met Lys
113 120 125

Thr Met Asp Pro Gly Tyr Pro Lys Pro He Thr He Trp Lys Gly [le
130 135 140

Pro Ghu Ser Pro Gin Gly Ala Phe Val His Lys Glu Asn Giy Phe Thr
145 150 155 166

Tyr Phe Tyr Lys Gly Lys Glu Tyr Trp Lys Phe Asn Asn Gin e Leu
163 170 173

Lys Val Glu Pro Gly Tyr Pro Arg Ser e Leu Lys Asp Phe Met Gly
180 185 190

Cys Asp Gly Pro
193

210> 44

<211> 198

<212> PRT

<213> Home sapiens

<400> 44

Pro His Arg Cys Ser Thr His Phe Asp Ala Val Ala Gln Ile Arg Gly
1 5 10 135



1540 45 Gly Leu Pro Len His Leu Asp Set Val Asp Ala Val Tyr Gin Arg
Thr 50 55 60 Set Asp His Lys lie Val Phe Phe Lys Gly Asp Arg Tyr Trp
Val Phe 65 70 75 80 Lys Asp Asn Asn Val Gin Gin Gly Tyr Pro Arg Pro
Val Ser Asp Phe 85 90 95 Ser Lea*Pro Pro Gly Gly lle Asp Ala Ala Phe
Ser Trp Ala His Asn 100 105 110 Asp Arg Thr Tyr Phe Phe Lys Asp Gin
Leu Tyr Trp Arg Tyr Asp Asp 115 120 125 His Thr Ara His Met Asp Pro
Gly Tyr Pro Ala Gin Ser Pro Leu Trip 130 135 140 Arg Gly Val Pro Ser
Gl Ala erlﬁ%ﬁh%%ﬁ ﬁ%&)&l&%@ﬁ/&%ﬂ&%&m&fi 61 145 150 155 160 Ala Ser
Q'yr Phe Phe Ara Gt?/ Gin Gin Tyr Trp Lys Val Leu Asp Giy 165 170 175
Gin Leo Gin Val Ala Pro Gly Tyr Pro Gin Ser Thr Ala Ara Asp Trp 180 185
Arg His 10viaese @l CyplolyiASp BerHkOb921 Q3 4 <211> 198 <212> PRT
35 <213> Mus musedis <400> 45 -47- Pro His Arg Cys Thr Ala His Phe
Asp Ala Val Ala Gin lle Arg Gly 15 10 15 Glu Ala Phe Phe Phe Lys Gly

Giy Leu BYSLLYLRRE, TR Ara ksl Thr, QQQTQ}TSBJ ) 25,30 Arg His Leu Val Ser Leu
50 Gin Prg Ala Gin et His Ara Phe T rp Arg™

Ser Asp His Lys lie Val Phe Phe Lys Gly Asp Arg Tyr Trp Val Phe
65 70 75 80

Lys Asp Asn Asp Val Glu Giu Gly Tyr Pro Arg Pro Val Ser Asp Phe
85 90 95

Ser Leu Pro Pro Gly Gly e Asp Ala Ala Phe Ser Trp Ala His Asn
100 105 110

Asp Arg Thr Tyr Phe Phe Lys Asp Gin Leun Tyr Trp Arg Tyr Asp Asp
115 120 125

His Thr Arg His Met Asp Pro Gly Tyr Pro Ala Gin Ser Pro Leu Trp
130 135 140

Arg Glv Vai Pro Ser Thr Leu Asp Asp Ala Met Arg Trp Ser Asp Gly
145 156 155 160

Ala Ser Tyr Phe Phe Arg Gy Gin Glu Tyr Trp Lys Val Leu Asp Gly
165 170 175

Giu Leu Glu Val Ala Pro Gly Tyr Pro Glin Ser Thr Ala Arg Asp Trp
180 185 190

Leu Val Cys Gly Asp Ser
195

210> 45

<211> 198

<212> PRT

<213> Mus musculus

<400> 45



3540 45 Gly Leu Pro Len His Leu Asp Ser Val Asp Ala Val Tyr Gin Arg
Thr 50 55 60 Ser Asp His Lys lle Val Phe Phe Lys Gly Asp Arg Tyr Trp
Val Phe 65 70 75 80 Lys Asp Asn Asn Val Gin Gin Gly Tyr Pro Are Pro
Val Ser Asp Phe 85 90 95 Ser Let#ro Pro Gly Gly lle Asp Ala Val Phe
Ser Trp Ala His Asn 100 105 110 Asp Arg Thr Tyr Phe Phe Lys Asp Gin
Pro His AR JYTnf MARGPRY A ASRASD AldSul 2O 251is Thr Ara Arg Met Asp Pro
i Gty Tyr ProiAla Gin Gly Pro Len Trp 130 135 140 Arg Gly Val Pro Ser
Met Leu Asp Asp Ala Met Arg Trp Ser Asp Gly 145 150 155 160 Ala Ser
. r Phe Phe Ara Gly Gin Gin Tyr, Tr Val Leu Asp Gly 165 170 175
Gla Ala %I%%gh&?ﬁsﬁg VIfal¥ rgg&?ﬁ/}é fo %Eg’e%;f'hr Ala Ara g Asp Trp 180
7485 190 Lea Val CysGly Gin Pro 195 <210> 46 <211>191 <212> PRT
<213> Xenopus laevis -48- <400> 46 Pro Ser Arg Cys Asp Pro Asn Val
~Val Phe Asn Ala Val Thr Thr Met 15 10 15 Arg Gly Gin Leu lie Phe Phe
Arg P;‘_SQ/%LI }iii}sS%rI(j"FfH%PE ATHATY EVSER$20580 Pro Gin Ala Ser Gin Ala
” Gin Leu Met Phe Val Gin Ala Phe Trp Pro 35 40 45

Gly Leu Pro Léu His Leu Asp Ser Val Asp Ala Val Tyr Glu Arg Thr
50 55 60

Ser Asp His Lys lie Val Phe Phe Lys Gly Asp Arg Tyr Trp Val Phe
65 70 75 80

Lvs Asp Asn Asn Val Glu Giu Gly Tyr Pro Arg Pro Val Ser Asp Phe
85 50 93

Ser Leu Pro Pro Gly Gly e Asp Ala Val Phe Ser Trp Ala His Asn
100 105 110

Asp Arg Thr Tyr Phe Phe Lys Asp Gin Len Tyr Trp Arg Tyr Asp Asp
113 120 125

His Thr Arg Arg Met Asp Pro Gly Tyr Pro Ala Gin Gly Pro Leu Trp
130 135 140

Arg Gly Val Pro Ser Met Leu Asp Asp Ala Met Arg Trp Ser Asp Glv
145 150 155 160

Ala Ser Tyr Phe Phe Arg Gly Gin Glu Tyr Trp Lys Val Leu Asp Gly
165 170 175

Gho Leu Glu Ala Ala Pro Gly Tyr Pro Gln Ser Thr Ala Arg Asp Trp
180 185 190

Len Val Cys Gly Glu Pro
195

<210> 46

<211= 191

<212> PRT

<213> XKenopus iaevis



Ser Leu Pro Thr Asn lle Asp Ala Ala Tyr Gin Asn Pro lie Thr Gin 50 55 60
Gin lie Leu Val Phe Lys Gilt' Ser Lys Tyr Thr Ala Len Asp Gly Phe 65 70
75 80 Asp Val Val Gin Gly Tyr Pro Arg Asn lie Tyr Ser Len Giy Phe Pro
8590 95 Lys Thr Val Lys At,, lle Ag$Ala Ala Val His lle Gin Gin Len Giy
100 105 110 Lys Thr Tyr Phe Phe Ala Ala Lys Lys Tyr Trp Ser Tyr Asp
Glu Asp 115 120 125 Lys Lys Gin Met Asp Lys Gly Phe Pro Lys Gin lle
<400> 48et Asn Asp Phe 130 135 140 Pro Gly lie Pro Asp Lys lie Asp Ala Ala
Pro Ser U% Tyr gr Are GIy Arg 145 150 155 169 Leu Tyr Phe Phe lie Gly Arg
1 ér G @I“u\ﬂ/r gﬂ RN S M8 190 175 Lys Are lie Val Gin Val
Len Arg Ser Asn Ser Trp Len Gly Cys 180 185 190 <210> 47 <211> 190
21> PRT <213> Homo sapiens <400> 47 -49- Pro Asp Pro Cys Set Ser
Arg Giy Glullze lisASp IikavVil évyMet Piel-61yrProgAng His5 10 15 Gly Lys Thr Tyr Ala
“Phe Lys Gly Asp Ty?%al Trp Thr Val Ser Asp 20 25 30 Ser Gly Pro Gly
Pro Lea Phe Arg Val Set Ala Leu Trp Gin Gly Leu 35 40 45 Pro Gly Asn

Pro Gin W@EASRAIR Alar VahilysroetRIQ At in, Trp lie 50 55 60 His Phe
35 Phe LysiGiy Asp Lass Val Trp Arg Tyr lie Asn Phe Lys Met

Ser Leu Pro Thr Asn lle Asp Ala Ala Tyr Glu Asn Pro Tle Thr Giu
50 35 60

Gin Ile Leu Val Phe Lys Glv Ser Lys Tyr Thr Ala Lev Asp Gly Phe
65 70 75 80

Asp Val Val Gin Gly Tyr Pro Arg Asn lie Tyr Ser Leu Giy Phe Pro
35 90 95

Lys Thr Val Lys Arg lie Asp Ala Ala Val His Tie Glu Gin Leu Giy
100 103 110

Lys Thr Tyr Phe Phe Ala Ala Lvs Lys Tyr Trp Ser Tyr Asp Giu Asp '
113 120 125

Lys Lys Gln Met Asp Lys Gly Phe Pro Lys Gln lle Ser Asn Asp Phe
130 135 140

Pro Giy lle Pro Asp Lys lle Asp Ala Ala Phe Tyr Tyr Are Gly Arg
145 130 155 160

Leu Tvr Phe Phe lle Gly Arg Ser Gin Phe Glu Tyr Asn Ile Asn Ser
163 170 175

Lys Arg Ile Val Gln Val Leu Arg Ser Asn Ser Trp Leu Gly Cys
180 185 190

<210> 47

<211> 190

<212> PRT

<213> Homo sapiens

<400= 47



65 70 75 80 Ser Pro Gly Phe Pro Lys Lys Leu Asn Arg Val Gin Pro Asn
Leu Asp 8590 95 Ala Ala Leu Tyr Trp Pro Leu Asn Gin Lys Val Phe Leu
Phe Lys Gly 100 105 110 Ser Gly Tyr Trp Gin Tm Asp Gin Leu Ala Ara
Thr Asp Phe Ser Ser 115 120 12548r Pro Lys Pro lie Lys Gly Lau Phe
Tbr Gly Val Pro Asn Gin Pro 130 135 140 Ser Ala Ala Met Ser Trp Gin
Asp Gly Arg Val Tyr Phe Phe Lys Gly 145 150 155 160 Lys Val Tyr Trp

Pro Asp ArgClyetieAsn @i Gifst ot MeeMWeal Gkl yso@keg Tyr 165 170 175 Pro Arg

] Asu lie Ser His Asn Tr Met His Cys Are Pro Arg 180 185 190 <210> 48
<211> 189 <212> PRT <213> Mus musculus <400> 48 Pro Asn Pro Cys

Gly Lvs%@r@)ﬁgﬁﬂe\i@g éﬁpAéJ@M%VﬁJ M@Q’Béﬂ[%”g -50-151015Gly Lys
sbhr Tyr Algs Phe Lys3ely Asp Tyr Val Trp Thr Val Thr Asp 20 25 30 Ser
Giy Pro Giy Pro Leu Phe Gin lle Ser Ala Len Trp Gin Gly Leu 35 40 45

. Pro GI¥ Asn Leu Ase Ala Ala Val Tyr Set Pro Arg Thr Arg Arg Thr 50 55
Ser G;g 8B Filg %Ieeﬁ}g ﬁﬁf}; ivonSR s PA A Tyr Val Asp Phe Lys Met 65

70 75 80 Ser Pro Gly Phe Pro Met Lys Phe Asn Arg Val Glu Pro Asn Leu

Asp 859095
Pro Giv Asn Leu Asp Ala Ala Val Tyr Ser Pro Arg Thr Gin Trp lie
50 35 60

His Phe Phe Lys Gly Asp Lvs Val Trp Arg Tyr lle Asn Phe Lys Met
65 70 75 80

Ser Pro Gly Phe Pro Lys Lys Leu Asn Arg Val Giu Pra Asn Leu Asp
85 90 65

Ala Ala Lea Tyr Trp Pro Leu Asn Gin Lys Val Phe Leu Phe Lvs Gly
100 105 110

Ser Gly Tyr Trp Gln Trp Asp Glu Leu Ala Arg Thr Asp Phe Ser Ser
115 120 125

Tyr Pro Lys Pro lle Lys Gly Leu Phe Thr Gly Val Pro Asn Gin Pro
130 135 140

Ser Ala Ala Met Ser Trp Gin Asp Gly Arg Val Tyr Phe Phe Lys Gly
145 150 155 160

Lys Val Tyr Trp Arg Leu Asn Gin Gin Leu Arg Val Glu Lys Giy Tyr
1653 170 173

Pro Arg Asn lie Ser His Asn Trp Met His Cys Arg Pro Arg
180 185 190

<210> 48

<211> 18%

<212> PRT

<213> Mus muscalus

<400> 48

Pro Asn Pro Cys Ser Gly Glu Val Asp Ala Met Val Leu Gly Pro Arg



Ala Ala Len Tyr Trp Pro Val Asn Gin Lys Val Phe Lea Phe Lys Giy 100
105 110 Set Gly Tyr Trp Gin Trp Asp Giu Leu Ala Arg Thr Asp Leu Ser
Arg 115 120 125 Tyr Pro Lvs Pro lie Lys Gin Leu Phe Thr Gly Val Pro
Asp Arg Pro 130 135 140 Ser Ala-Ala-Met Ser Trp Gin Asp Gly Gin Val
Tyr Phe Phe Lys Giy 145 150 155 160 Lys Glu Tyr Trp Arg Leu Asn Gin
1 Gin Leu Areryal Ala Lys Gly Tyr 165 170 175 Pro Arg Asn Thr Thr His
Trp Met His Cys Gly Ser Gin 180 185 <210> 49 <21]> 191 <212> PRT
<21$> Bos taurus <400> 49 Pro Asp Lea Cys Asp Ser Asn Leu Ser Phe
Gy Lygngﬁéke’gTWrg ﬂléﬁ%%ayrlvﬁ 1o 15 ¥¢! 8i8ys Gin Leo Leu Leo Phe Arg
Asp Arg I&"Phe Trp %rg Arg Gin 20 25 30 Val His Len Met Ser Gly lle Arg
Pro Set Thr lle Thr Ser Ser Phe 35 40 45 Pro Gin Leo Met Ser Asn Val
Ser Gly AgpiAlarAlas Pye GinlV abrAla GIUTArgib0ipb60 Gly Thr Ala Tyr Phe Phe
35 Lys GIN4®Pro His Tr Trp lle Thr Arg Gly 65 70 75 80 Phe Gin Met Gin
Gly Pro Pro Arg Thr lle Tyr Asp Phe Gly Phe Pro 85 90 95 Arg Tyr Val

Pro Gly @I fe{gAug AshiAAR VabTvikey Lys AspAla Gin 100 105 110 Lys Thr
5o Leu Phe Phe Vak&iy Asp Gin Tyr Tyr Ser Tyr Asp Gin Arg

His Phe Phe Lys Gly Asn Lys Val Trp Arg Tyr Val Asp Phe Lys Met
65 70 73 80

Ser Pro Gly Phe Pro Met Lys Phe Asn Arg Val Glu Pro Asn Leu Asp
85 90 95

Ala Ala Leu Tyr Trp Pro Val Asn Gin Lys Val Phe Leu Phe Lys Giv
100 105 110

Ser Gly Tyr Trp Gin Trp Asp Giu Leu Ala Arg Thr Asp Leu Ser Arg
115 120 125

Tyr Pro Lys Pro Ile Lys Glu Leu Phe Thr Gly Val Pro Asp Arg Pro
130 135 140

Ser Ala Ala Met Ser Trp Gin Asp Gly Gin Val Tyr Phe Phe Lys Glv
145 150 135 160

Lys Glu Tyr Trp Arg Leu Asn Gln Gln Leu Arg Val Ala Lys Gly Tyr
165 170 175

Pro Arg Asn Thr Thr His Trp Met His Cys Giv Ser Gin
180 185

<210> 49

<211> 19]
<212> PRT
<213> Bos taurus

<400> 49

Pro Asp Leu Cys Asp Ser Asn Leu Ser Phe Asp Ala Val Thr Met Leu
1 5 10 15



115120 125 Lys Arg Lys Met Gin Lys Asp Tyr Pro Lys Ser Thr Gin Gin
Gin Phe 130 135 140 Set Giy Val Asn Gly Gin lle Asp Ala Ala Val Gin Len
Asn Giy Tyr 145 150 155 160 lle Tyr Phe Phe Ser Gly Pro Lys Ala Tyr
Lys Ser Asp Thr Glu Lys 165 170 3275 Gin Asp Val Val Ser Gin Leo Lys
Set Ser Ser Tip lie Gly Cys 180 185 190 <210> 50 <211> 191 <212>
PRT <213> Homo sapiens <400> 50 Pro Asp Leo Cys Asp Set Ser Se,
Giy Lys SertPhesi\sp Pla AfalsFhnid et Radird & d8rd 61Gly Lys Gin Lea Lau Leo Phe
2ys Asp Afg lle Phe3¥rp Arg Arg Gin -52- 20 25 30 Val His Leu At. Thr Gly
lle Arg Pro Ser Thr lle Thr Set Ser Phe 35 40 45 Pro Gin Len Met Set Asn
Val Hls Y&'WB%&'@A&’@Q lEH:r\'ﬁll ﬁéq}g’géréggpéo 55 60 Gly Thr Ala Tyr The
5 The Lysssly Pro His Tyr Trp lle Thr Arg Gly 65 70 75 80 Phe Gin Met Gin
GIy Pro Pro Arg Thr lie Tyr Asp Phe Gly Phe Pro 85 90 95 Are His Val
n Gin lle Asp Ala Ala Val Tyr Lou At, Gin Pro Gin 100 105 110 Lys Thr

Pro G E&lh“ﬁh%‘ﬂpﬁé \’/’a\%@{?‘ﬂs“ﬁ SR SR 1YE Asp Glu Arg 115 120 125

Lys At,, Lys Met Gin Lys Asp Tyr Pro Lys Asn Thr Gin Gin Glu Phe 130

135 140
Gly Thr Ala Tyr Phe Phe Lys Glv Pro His Tyr Trp Ile Thr Arg Gly
63 70 75 80

Phe Gin Met Gin Gly Pro Pro Arg Thr He Tyr Asp Phe Gly Phe Pro
85 90 05

Arg Tyr Val Gln Arg Ile Asp Ala Ala Val Tyr Leu Lys Asp Ala GIn
100 105 110

Lys Thr Leu Phe Phe Val Gly Asp Giu Tyr Tyr Ser Tyr Asp Glu Arg
115 120 125

Lys Arg Lys Met Glu Lys Asp Tyr Pro Lys Ser Thr Glu Glu Glu Phe
130 135 140

Ser Gy Val Asn Giy Gln lie Asp Ala Ala Val Glu Let Asn Gy Tyr
143 150 135 160

Tle Tyr Phe Phe Ser Giy Pro Lys Ala Tyr Lys Ser Asp Thr Glu Lys
165 170 175

Glu Asp Val Val Ser Glu Leu Lys Ser Ser Ser Trp lie Gly Cys
180 185 190

<210> 30

<211> 191

<212> PRT

<213> Homo sapiens

<400> 30

Pro Asp Leu Cys Asp Ser Ser Ser Ser Phe Asp Ala Val Thr Met Leu
] 5 10 15

Gly Lys G Leu Lew Leu Phe Lys Asp Arg lie Phe Trp Arg Arg Gin



Set Gly Val Asn Gly Gin lie Asp Ala Ala Val Glu Leu Asn Gly Tyr 145 150
155 160 lie Tyr Phe Phe Set Gly Pro Lys Thr Tyr Lys Tyr Asp Thr Gin Lys
165 170 175 Gin Asp Val Val Set Val Val Lys Set Ser Set Trp lie Gly Cys
180 185 190 <210> 51 <211> 191°%212> PRT <213> Mus musculus
<400> 51 Pro Asp Leu Cys Asp Set Set Set Set Phe Asp Ala Val Thr Met
sbeu 15 10 15 Gly Lys Glu Len Leu Phe Phe Lys Asp Are lle Phe Trp Arg
Arg Gin 20 25 30 - 53 Val His Lea Pro Thr Gly lle Arg Pro Ser Thr Re Thr
~ Ser Ser Phe 35 40 45 Pro Gin Leu Met Ser Asn Val Asp Ala Ala Tyr Glu
Val Iéf NHIRS & Gy ABg 8580 7 118 AR e Phe Phe Lys Giy Pro His Tyr Tip
Val Thr Are Gly 65 70 75 80 Phe His Met Gin Gly Pro Pro Arg Thr lle Tyr
Asp Phe Gly Phe Pro 85 90 95 Arg His Val Gin Arg lle Asp Ala Ala Val
Pro Gin TyrMe G ysnGin RroAGinl.I00A05 4 kM IGys Adar Leu Phe Phe Val Gly Gin
30 Gin Tyf Tyr Ser @r Asp Gin Arg 115 120 125 Lys Lys Lys Met Gin Lys
Asp Tyr Pro Lys Asn Thr Gin Gin Gin Phe 130 135 140 Ser Gly Val Ser

Giy Trr RYHISHLOBSR A &'@ﬁ(@l@%‘-}%‘#ﬁ%@&wr 145 150 155.160 lle Tyr
65 Phe#he Ser Giv Arg Lysdhr Phe Lys T§/r sp Thr Gin Lys

Phe Gin Met Gin Gly Pro Pro Arg Thr Ile Tyr Asp Phe Gly Phe Pro
85 90 95

Are His Val Gln Gln lie Asp Ala Ala Vai Tyr Leu Arg Glu Pro Gin
100 105 110

Lys Thr Leu Phe Phe Val Gly Asp Glu Tyr Tyr Ser Tvr Asp Giu Arg
115 120 25

Lys Arg Lys Met Glu Lvs Asp Tyr Pro Lys Asn Thr Glu Glu Giu Phe
130 135 140

Ser Gly Val Asn Gly Gln lie Asp Ala Ala Val Giu Leu Asn Gly Tyr
143 150 155 160

tie Tyr Phe Phe Ser Giy Pro Lys Thr Tvr Lys Tyr Asp Thr Glu Lys
165 170 175

Glu Asp Val Val Ser Val Val Lys Ser Ser Ser Trp Tle Gly Cyvs
180 185 190

<210> 31

<Z211> 191

<212> PRT

<213> Mus muscuios

<400> 51
Pro Asp Leu Cys Asp Ser Ser Ser Ser Phe Asp Ala Val Thr Met Leu
1 5 i0 15

Gly Lys GGlu Leu f.eu Phe Phe Lys Asp Arg Ie Phe Trp Arg Arg Gin
20 25 30



165 170 175 Gin Asp Val Val Ser Val Val Lys Ser Ser Ser Tip lle Gly Cys
180 185 190 <210> 52 <211> 191 <212> PRT <213> Sus scrofa <400>
52 Pro Asp lle Cys Asp Ser Ser Ser Ser Phe Asp Ala Val Thr Met Leu 15
10 15 Gly Lys Gin Leu Leu Phe Phé3Arg Asp Arg lle Phe Trp Ara g Are
Gin 20 25 30 Val His Leu Met Ser Glv lle Ara Pro Ser Thr lle Thr Ser Ser
Phe -54- 35 40 45 Pro Gin Leu Met Ser Asn Val Asp Ala Ala Tyr Gin Val
Val His DdaPAsphARe 160\ 6GG hMetTAl&er pe:Phe Phe Lys Gly Pro His Tyr Tip lle
35 Thr Are‘Gly 65 7375 80 Phe Gin Met Gin Giy Pro Pro Arg Thr lle Tyr Asp
Phe Gly Phe Pro 85 90 95 Arg Tyr Val Gin Arg lle Asp Ala Ala Val His
Pro Gin EEMWRYSARR TH QIR0 102:410.1x5 ERrdeu Phe Phe Val Gly Asp Gin
so  Tyr TyysSer Tyr &sp Gin Arg 115 120 125 Lys Arg Lys Met Asp Lys Asp
Tyr Pro Lys Asn Thr Glu Gin Glu Phe 130 135 140 Ser Gly Val Asn Gly
] Gin lle Asp Ala Ala Val Gin Len Asn Gly Tyr 145 150 155 160 lle Tyr Phe
Giv e g %‘Fé%b@@g}é‘%ﬁéf Trys Wﬁ%'gﬁ' %/H'r Gin Lys 165 170 175 Gin
Asp Val Val Séf Val Leu tys Ser Asn Ser Trp lle G1y Cys 180 185 190

Phe His Met Gln Gly Pro Pro Arg Thr lie Tyr Asp Phe Gly Phe Pro
83 90 95

Arg His Vai Gin Arg Tle Asp Ala Ala Val Tyr Leu Lys Glu Pro Gin
100 105 110

Lys Thr Leu Phe Phe Val Gly Glu Glu Tyr Tyr Ser Tyr Asp Gl Arg
113 120 125

Lys Lyvs Lys Met Glu Lys Asp Tyr Pro Lys Asn Thr Glu Giu Giu Phe
136 135 140

Ser Gly Vai Ser Gly His Tle Asp Ala Ala Val Giu Leu Asn Gly Tyr
145 150 155 160

{le Tyr Phe Phe Ser Gly Arg Lys Thr Phe Lvs Tyr Asp Thr Glu Lys
165 170 175

Glu Asp Val Val Ser Val Val Lys Ser Ser Ser Trp He Gly Cys
180 1835 190

<210> 32
<211> 19]
<212> PRT
<213> Sus scrofa

<400> 52

Pro Asp Tie Cys Asp Ser Ser Ser Ser Phe Asp Ala Val Thr Met Leu
1 3 10 13

Gly Lys Glu Leu Leu Phe Phe Arg Asp Arg Ile Phe Trp Arg Arg Gin
20 25 30

Val His Leu Met Ser Gly lle Arg Pro Ser Thr lle Thr Ser Ser Phe



<210> 53 <211> 196 <212> PRT <213> Homo sapiens <400> 53 Pro
Asn lle Cys Asp Gly Asn Phe Asn Thr Val Ala Leu Phe Arg, City 15 10
15 Gin Met Phe Val Phe Lys Asp Arg Trp Phe Tip Are Leu Arg Asn Asn
20 25 30 Arg Val Gin Gin Gly Tyr Pré Met Gin lle Gin Gin Phe Trp Lys Gly
35 40 45 55- Leu Pro Ala Arg lie Asp Ala Ala Tyr Giu Arg Ala Asp Gly Arg
35 Phe 50465 60 ValiPhe Phe Lys Gly Asp Lys Tyr Trp Val Phe Lys Glu Val

Thr Val 65 70 75 80 Gin Pro Gly Tyr Pro His Ser Lea Gly Glu Lea Gly Ser
Cys Len Pro 85 90 95 Arg Gin G\Ify lie Asp Thr Ala Lea Arg Trp Glu Pro

Pr‘;{}G fn ﬁl@@fﬁr“m‘# . ﬁoATO%B?LﬁVﬁGIlk}r BHY PR 4SS Gly Gin Arg Tyr Trp Arg
Tyr Ser Gin Gin Arg Argo 115 120 125 Ala Thr Asp Pro Gly Tyr Pro Lys
Pro lie Thr Val Trp Lys Gly lle 130 135 140 Pro Gin Ala Pro Gin Gly Ala

Gly MetPrel HePBethk yssGin K MjsTiyr Tip, IEAr M4E5@50 155 160 Tyr Phe Tyr Lys

65 Gly Atg Asp Tyt Tip Lys Bhe Asp Asn Gin Lys Lea 165 170 175 Ser Val
Glu Pro Gly Tyr Pro Arg Asn lie Leu Arg Asp Tip Met Gly 180 185 190

Phe GinG¥SASHITR bySA L9 52307 8%he Gly Phe Pro

83 90 a5

Arg Tyr Val Gln Arg lie Asp Ala Ala Val His Leu Lys Asp Thr Gin
100 105 110

Lys Thr Leu Phe Phe Val Gly Asp Giu Tyr Tyr Ser Tyr Asp Glu Arg
115 120 125

Lys Arg Lys Met Asp Lys Asp Tyr Pro Lys Asn Thr Glu Ghu Glu Phe
130 135 140

Ser Giy Val Asn Gly Gln Ile Asp Ala Ala Val Giu Len Asn Giy Tyr
145 150 155 160

fle Tyr Phe Phe Ser Gly Pro Lys Ala Tyr Lys Tyr Asp Thr Ghu Lys
165 170 175

(Glu Asp Val Val Ser Val Leu Lys Ser Asn Ser Trp e Gly Cys
180 185 190

<210> 53

<211> 196

<212> PRT

<213> Homo sapiens

<400> 3

tad

Pro Asn Iie Cvs Asp Glyv Asn Phe Asn Thr Val Ala Leu Phe Arg Gly
] 3 10 15

Giu Met Phe Val Phe Lys Asp Arg Trp Phe Trp Arg Leu Arg Asn Asn
20 23 30

Arg Val Gln Gla Gy Tyr Pro Met Gln e Glu Gin Phe Trp Lys Gly
33 40 45



<211> 196 <212> PRT <213> Mus musculus <400> 54 Pro Asn lle Cys
Asp Gly Asn Phe Aso Thr Val Ala Leu Phe At,, Gly 15 10 15 Glu Met Phe
Val Phe Lys Asp Arg Trp Phe Trp Arg Leu Arg Asn Asn 20 25 30 Arg Val
Gin Gin Giy Tyr Pro Met Gin lle Gid&in Phe Trp Lys Giy -56- 35 40 45
Leu Pro Ala Arg lie Asp Ala Ala Tyr Glu Arg Ala Asp Gly Arg Phe 50 55
60 Val Phe Phe Lys Gly Asp Lys Tyr Trp Val Phe Lys Gin Val Thr Val 65
Leu Pro Alh Abe80 GinARraisSyr i BroAldispent ety Gly Glu Lea Gly Set Cys Leu
30 Pro 8590 95 Ar&’Gin Gly lle Asp Thr Ala Leu Arg Trp Glu Pro Val Gly Lys
Thr 100 105 110 Tyr Phe Phe Lys Gly Gin. Are Tyr Trp Arg Tyr Ser Gin
val pheBlY AGATE-119129,125 Ala THEASP, Prg Gl Tyr Pro Lys Pro lle Thr Val
65 Trp bys Gly ﬁe7§30 135 340 Pro Gin Ala Pro Gin Gly Ala Phe lie Ser Lys
Gin Gly Tyr Tyr Thr 145 150 155 160 Tyr Phe Tyr Lys Gly Arg Asp Tyr
Trp Lys Phe Asp Asn Gin Lys Leu 165 170 175 Ser Val Glu Pro Gly Tyr
Glu Progsily TR d A 8 e LeU Ay GIASH Fip Mt e hyF2#80 185 190 Cys Lys Gin Lys
195 <210> 55 <211>196

Arg Giu Gly lie Asp Thr Ala Leu Arg Trp Giu Pro Val Gly Lys Thr
106 105 110

Tyr Phe Phe Lys Gly Glu Arg Tyr Trp Arg Tyr Ser Giu Glu Arg Arg
115 120 125

Ala Thr Asp Pro Gly Tyr Pro Lys Pro lie Thr Val Trp Lys Giy lle
130 135 140

Pro Gin Ala Pro Gin Gly Ala Phe Tie Ser Lys Giu Gly Tyr Tyr Thr
145 150 155 160

Tyr Phe Tyr Lys Giy Arg Asp Tyr Trp Lys Phe Asp Asn Gin Lys Leu
165 170 175

Ser Val Giu Pro Gly Tyr Pro Arg Asn e Leu Arg Asp Trp Met Gly
180 185 190

Cys Asn Gin Lys
195

210> 354

<211> 196

<212> PRT

<213> WMus musculus

<400> 54

Pro Asn [ie Cys Asp Gly Asn Phe Asn Thr Val Ala Leu Phe Arg Gly
1 5 10 15

Glu Met Phe Val Phe Lys Asp Arg Trp Phe Trp Arg Leu Arg Asn Asn
20 25 30

Arg Val Gin Glu Gly Tyr Pro Met Gin [le Glu Gin Phe Trp Lys Gly



<212> PRT <213> Rattus norvegicus <400> 55 Pro Asn lle Cys Asp Gly
Asn Phe Asn Thr Val Ala Lea Phe Arg Gly 15 10 15 Gin Met Phe Val
Phe Lys Asp Arg Trp Phe Trp Arg Leu Arg Asn Asn 20 25 30 -57- Arg Val
Gin Gin Gly Tyr Pro Met Gin lle Gis&in Phe Trp Lys Gly 35 40 45 Leu Pro
Ala Arg lle Asp Ala Ala Tyr Glu Arg Ala Asp Gly Ara Phe 50 55 60 Val
35 Phe Phed.ys Gly Asp Lys Tyr Trp Val Phe Lys Gin Val Thr Val 65 70 75
80 Giu Pro Gly Tyr Pro His Ser Leu Gly Gin Len Gly Ser Cys Leu Pro 85
90 95 Arg Gin Gly lle Asp Thr Ala Leu Arg Trp Gin Pro Val Gly Lys Thr
Leu Gpmfé‘l‘)‘!@ﬁeffe Ay pHe Pliery SSREHY AFgPP§r Trp Arg Tyr Ser Gin Gin
. Arg Argg3 115 126%25 Ala Thr Asp Pro Gly Tyr Pro Lys Pro lle Thr Val Trp
Lys Gly lle 130 135 140 Pro Gin Ala Pro Gin Gly Ala Phe lle Ser Lys Gin
Val Phe Gly TyrGhynsbhys T4S 50155 16 @ity dPhe Tyr Lys Gly Ara Asp Tyr Trp
65 Lys Phe Asp A%n Gin Ly$l.eu 165 170 175 Sec Val Gin Pro Gly Tyr Pro
Arg Asn lle Leu Arg Asp Trp Met Gly 180 185 190 Cys Lys Gin Lys 195
Gl Pro %%J‘@x?r §r§ Hf@llfea%% (ﬁ‘g 7]:,%? Cﬁ)%-lf;r Cys Leu Pro
83 90

95

Arg Glu Gly tie Asp Thr Ala Leu Arg Trp Glu Pro Val Gly Lys Thr
100 105 110

Tyr Phe Phe Lys Gly Glu Arg Tyr Trp Arg Tyr Ser Glu Glu Arg Arg
115 120 125

Ala Thr Asp Pro Giy Tyr Pro Lys Pro Ile Thr Val Trp Lyvs Gly lle
130 135 140

Pro Gln Ala Pro Gin Gly Ala Phe Tie Ser Lys Glu Gly Tyr Tyr Thr
145 150 155 160

Tyr Phe Tvr Lys Gly Arg Asp Tyr Trp Lys Phe Asp Asn Gin Lys Leu
165 170 175

Ser Val Giu Pro Gly Tyr Pro Arg Asn He Leu Arg Asp Trp Met Gly
180 185 190

Cys Lys Gln Lvs
163

<210= 35

211> 196

<212> PRT

13> Rattus norvegicus

I

a3 b

~

<400> 55

Pro Asn He Cys Asp Gly Asa Phe Asn Thr Val Ala Leu Phe Arg Gl
| 3 10 15

Glu Met Phe Val Phe Lys Asp Arg Trp Phe Trp Arg Leu Arg Asn Asn
20 25 30



<213> Homo sapiens <400> 56 PrcTAsp Arg Cys Gin Giy Asn Phe Asp
Ala lle Ala Asn lle Arg Gly 15 10 15 Gin Thr Phe Phe Phe Lys Gly Pro
Trp Phe Trp Arg Leu Gin Pro Ser - 58 20 25 30 Gly Gin Leu Val Ser Pro
Arg Pro Ala Arg Leu His Arg Phe Ty Gin 35 40 45 Gly Leu Pro Ala Gin
Val Arg Val Val Gin Ala Ala Tyr Ala Arg His 50 55 60 Arg Asp Gly Arg lie
Leu Leu Phe Ser Gly Pro Gin Phe Trp Val Phe 65 70 75 80 Gin Asp Arg
Arg Val Giindle 01GTRr Gy NahyGil @At juRTe RieurihryGinvLeu Gly 85 90 95 Leu Pro
35 Pro Gly48lu Gin Vét Asp Ala Val Phe Ser Trp Pro Gin Asn 100 105 110
Gly Lys Thr Tyr Len Val Arg Gly Arg Gin Tyr Trp Arg Tyr Asp Gin 115 120
Leu pro h2AAIRARAR AG R ASR RIOGISTYLPERAL Asp Leu Ser Leu Trp 130
50 135 140 Gin GlygAla Pro Pro Ser Pro Asp Asp Val Thr Val Set Asn Ala Gly
145 150 155 160 Asp Thr Tyr Phe Phe Lys Gly Ala His Tyr Trp At,-, Phe
) Pro Lys Asn 165 170 175 Ser lie Lys Thr Gin Pro Asp Ala Pro Gin Pro
gfl Phe {hatl¢ Wf‘&m&gﬁ TP 185 266 7 A&\ EYs Pro Ala Pro 195 <210>
) 57 <211> 193 <212> PRT <213> Homo sapiens

Gl Pro Gly Tyr Pro His Ser Leu Giy Glu Leu Gly Ser Cys Leu Pro
85 90 95

Arg Ghu Giy lle Asp Thr Ala Lev Arg Trp Glu Pro Val Gy Lys Thr
100 105 110

Tyr Phie Phe Lys Gly Glu Arg Tvr Trp Arg Tyr Ser Glu Glu Arg Arg
115 120 125

Alz Thr Asp Pro Giy Tyr Pro Lyvs Pro He Thr Val Trp Lys Gly lie
130 135 140

Pro Gin Ala Pro Gln Gly Ala Phe Ile Ser Lys Glu Gly Tyr Tyr Thr
1453 130 133 160

Tyr Phe Tyr Lys Gly Arg Asp Tyr Trp Lvs Phe Asp Asn Gin Lys Leu
165 170 175

Ser Val Glu Pro Gly Tyr Pro Arg Asn lle Leu Arg Asp Trp Met Gly
180 185 190

Cys Lys Gln Lys
195

210> 56

211> 198

<212> PRT

<213> Homo sapiens

<400= 56
Pro Asp Arg Cys Glu Gly Asn Phe Asp Ala lie Ala Asn Ile Arg Gly
i 3 10 15

Gl Thr Phe Phe Phe Lys Gly Pro Trp Phe Trp Arg Leu Gin Pro Ser



<400> 57 Phe Asp Ala lie Thr Val Asp Arg Gin Gin Gin Leu Tyr lie Phe
Lys 15 10 15 -59- Gly Ser His Phe Tip Glu Val Ala Ala Asp Gly Asn Val
Ser Glu Pro 20 25 30 Arg Pro Leu Gin Gin Arg Trp Val Gly Lou Pro Pro
Asn Re Gin Ala 35 40 45 Ala Ala\fd Ser Leu Ash Asp Gly Asp Phe Tyr
Phe Phe Lys Gly Gly 50 55 60 Arg Cys Tip Arg Phe Arg Giy Pro Lys Pro
val Trp Giy Leu Pro3in 65 70 75 80 Leu Cys Arg Ala Gly Gly Leu Pro
Arg His Pro Asp Ala Ala Leu Phe 85 90 95 Phe Pro Pro Lea Arg Arg Lea
Giv GIQE%JIXW SP e Lys %BLyAAI% rArguT r TX! 100 1015 110 Val Leu Ala Arg Gly Gly
"< Leu'Giny/al' GIR Pig FOPTVFRYS Red Sel™(15 120 125 Leu Gin Asp Trp
Gly Gly lle Pro Glu Gin Val Set Gly Ala Leu Pro 130 135 140 Are Pro Asp
Gly Set lle lle Phe Phe Arg Asp Asp Are Tyr 'I'm Arg 145 150 155 160
Gy LeuFenARspiGinl Ata Yy¥/ tiétinGin Atdl ThilThreSEr Gly Arg Trp Ala Thr 165
*¢ 170 175 Glu LelPPro Tip Met Gly Cys Tip His Ala Asn Ser Gly Ser Ala Leu
180 185 190 Phe <210>58 <211> 191 <212> PRT <213> Homo

Arg AsS@PIBRS114002,98Ri0 Gep GGl GlGys,Gin Gly Ser Ser Leu Set Ala
65 Val Phe Gin 73 80

Gin Asp Arg Gin Leu Glu Gly Gly Ala Arg Pro Leu Thr Glu Leu Gly
85 50 93

Leu Pro Pro Gly Ghu Glu Val Asp Ala Val Phe Ser Trp Pro Gin Asn
100 103 110

Gly Lys Thr Tyr Leu Val Arg Gly Arg Gin Tyr Trp Arg Tyr Asp Glu
t15 120 125

Ala Ala Ala Arg Pro Asp Pro Giy Tyr Pro Arg Asp Leu Ser Leu Trp
130 135 140

Glu Gly Ala Pro Pro Ser Pro Asp Asp Val Thr Val Ser Asn Ala Gly
143 150 135 160

Asp Thr Tyr Phe Phe Lys Gly Ala His Tvr Trp Arg Phe Pro Lys Asn
165 176 175

Ser lle Lys Thr Glu Pro Asp Ala Pro Gin Pro Met Gly Pro Asn Trp
180 185 190

Leu Asp Cys Pro Ala Pro
193

<210> 37

211> 183

212> PRT

<213> Homo sapiens

<400> 57

Phe Asp Ala lle Thr Val Asp Arg Gln Gin Gin Leu Tyr 1ie Phe Lys
1 3 10 15



-60- 1 5 10 15 His Phe Ala Met Met Gin Arg Asp Ser Trp Glu Asp lie Phe
Glu Leo 20 25 30 Leo Phe Trp Gly Arg Thr Ser Ala Gly Thr Arg Gin Pro
Gin Phe lie 35 40 45 Ser Ara Asp Trp His Gly Val Pro Giy Gin Val Asp Ala
Ala Met Ala 50 55 60 Gly Arg lie TyPlie Ser Gly Met Ala Pro Arg Pro Ser
Leo Ala Lys 65 70 75 80 Lys Gin Arg Phe Arg His Arg Asn Arg Lys Giy
Tyr Are Set Gin Ant 85 90 95 Gly His Ser Arg Gly Arg Asn Gin Asn Ser
Gly Ser BEQAITrPoo: Sardva bk 1004k05 1 $6- Ghreisp Leu Ser Leu Phe Ser Ser
2Gin Gin S&r Asn Leld{Gly Ala Asn 115 120 125 Asn Tyr Asp Asp Tyr Arg
Met Asp Trp Leu Val Pro Ala Thr Cys Glu 130 135 140 Pro lie Ghi Ser Val
ree proPRSENG PG SEUGMAIR YTV Al VAl 145 150 155 160 Asn Len
35 Arg Thr Arg Are Vat Asp T rVa(i Asp Pro Pro Tyr Pro Ara 165170 175
Ser lie Ala Gin Tyr Trp Leu Gly Cys Pro Ala Pro Gly His Len 180 185 190
<210>59 <211> 192 <212> PRT <213> Mug musculus <400> 59 Pro
Ala Ala SaSagibeiii G EYS SiRtGTy 38T Beltoti'SérAla Val Phe Glu i5 10 15
0 61 His Phe AlaTeu Leo Gin Arg Asp Ser Trp Gin Asn lle Phe Gin Leu

Arg Cys Trp Arg Phe Arg Giy Pro Lys Pro Val Trp Giy Leu Pro Gln
65 70 75 80

Leu Cvs Arg Ala Glv Gly Leu Pro Arg His Pro Asp Ala Ala Leu Phe
85 90 95

Phe Pro Pro Leu Arg Arg Leu lle Len Phe Lys Gly Ala Arg Tvr Tyr
100 105 110

Val Leu Ala Arg Giy Gly Leu Gl Val Glu Pro Tyr Tyr Pro Arg Ser
115 120 123

Leu Gin Asp Trp Gly Gly lle Pro Glu Glu Val Ser Gly Ala Leu Pro
130 135 140

Arg Pro Asp Gly Ser lle Iie Phe Phe Arg Asp Asp Arg Tyr Trp Arg
145 150 155 160

Leu Asp Gin Ala Lys Leu Gin Ala Thr Thr Ser Gly Arg Trp Ala Thr
165 170 175

Gle Leu Pro Trp Met Gly Cys Trp His Ala Asn Ser Gly Ser Ala Leu
180 185 190

Phe

210> 58

<211> 191

<212> PRT

<213> Homo sapiens

<400> 58

Pro Ser Gin Glu Glu Cys Giu Gly Ser Ser Leu Ser Ala Val Phe Glu



20 25 30 Len Phe Trp Giy Arg Ser Ser Asp Gly Ala Arg Glu Pro Gin Phe
lie 3540 45 Ser Arg Asn Trp His Gly Val Pro Giy Lys Val Asp Ala Ala Met
Ala 50 55 60 Gly Arg lie Tyr Val Thr Gly Ser Leu Ser His Ser Ala Gin Ala
Lys 65 70 75 80 Lys Gin Lys Ser-1§&-Arg Arg Ser Arg Lys Arg Tyr Arg
Ser Arg Arg 85 90 95 Gly Arg Gly His Arg Arg Ser Gin Ser Ser Asn Ser

1 Ara Arg SerGet 100 195 110 Arg Ser He Trp Phe Ser Leo Phe Ser Ser
Glu Glu Ser Gly Len Gly 115 120 125 Thr Tyr Asn Asn Tyr Asp Tyr Asp

N Met Asp Trp. Leo Val Pro Ala Thr 130 135 140 Cys Gin Pro lie Gin Ser

Fiis Phezgﬁmwtﬁnpﬂ%%f% VRS L5 YPIGi 495 150 155 160 Arg Val Asn
Len Arg Thr Arg Arg Q/al Asp Ser Val Asn Pro Pro Tyr 165 170 175 Pro
Arg Ser lie Ala Gin Tyr Trp Leo Gly Cys Pro Thr Ser Gin Lys 180 185 190

Leu Phe IR0y 6@ ThPdet A 12 98y ¥2 122 PRTo &RIB>IBUS scrofa <400> 60 Pro Ser

35 Arg Glu“6in Cys Ghih Gly Ser Ser Pro Ser Asp Val Phe Ala 5 10 15 -62-

His Phe Ala Leu Met Gin Arg Asp Set Trp Gin Asp lie Phe Arg Len 20 25

Ser Arg %gp LeHRRG R SEIHiSReLPIE LM MA lie Gin Pro Arg Val lle 35 40

60

50 33

Gly Arg He Tyr lie Ser Gly Met Ala Pro Arg Pro Ser Leu AlaLys
€5 70 75 80

Lys Gln Arg Phe Arg His Arg Asn Arg Lys Gly Tyr Arg Ser Gla Arg
85 50 95

Gly His Ser Arg Gly Arg Asn Gln Asn Ser Arg Arg Pro Ser Arg Ala
100 105 110

Thr Trp Leu Ser Leu Phe Ser Ser Giu Glu Ser Asn Leu Gly Ala Asn
115 120 125

Asn Tyr Asp Asp Tyr Arg Met Asp Trp Leu Val Pro Ala Thr Cvs Glu
130 135 140

Pro lle Gin Ser Va] Phe Phe Phe Ser Gly Asp Lys Tyr Tyr Arg Val
145 150 155 160

Asn Leu Arg Thr Arg Arg Val Asp Thr Val Asp Pro Pro Tyr Pro Arg
165 170 175

Ser Ite Ala Gin Tyr Trp Leu Gly Cys Pro Ala Pro Gly His Leu
180 185 190

<210> 39

<211 192

<212>» PRT

<213> Mus musculus

<400> 59

Pro Ser Gin Glu Glu Cys Glu Giy Ser Ser Leu Ser Ala Val Phe Glu
I 3 10 13



Ser Gin Asp Trp Lea Gly Len Pro Glu Gin Val Asp Ala Ala Met Ala 50 55
60 Gly Gin lle Tyr lle Ser Gly Ser Ala Leu Lys Pro Set Gin Pro Lys 65 70
75 80 Met Thr Lys Ser Ala Are Arg Ser Gly Ls Arg Tyr Arg Ser Arg km 85
90 95' Gly Arg Gly Arg Gly Arg Gly §lis Set Ara Ser Gin Lys Ser His Arg
100 105 110 Gin Ser Arg Ser Thr Trp Leu Pro Trp The Ser Ser Glu Gin
Thr Gly 115 120 125 Pro Gly GIN, Tyr Asn Tyr Asp Asp Tyr Lys Met Asp
Trp Leu Val Pro 130 135 140 Ala Thr Cys Gin Pro lie Gin Ser Val Tyr Phe

His Phe R SdreGiyh@ia Ginsd 45 H0A b B166 Tyr.dyr Arg Val Asn Leu Arg Thr
Bin At, Val’Asp Thr ¥l Thr Pro 165 170 175 Pro Tyr Pro Arg Ser lle Ala
Gin Tyr Trp Len Giy Cys Pro Val Pro 180 185 190 Asp Gin Lys 195

Lew PR 0%, G 5280488, 52123 BRT <3135 Quyctolagus cuniculus <400>

3561 Pro Set Gin GinGin Cys Glu Gly Ser Ser Len Ser Ala Val Phe Glu -61-

15 10 15 His Phe Ala Met Leu His Arg Asp Ser Tip Gin Asp lle Phe Lys

i Leu 20 25 30 Len Phe Trp Giy Arg Pro Ser Gly Gly Ala Arg Gin Pro Gin
Ser Af%@ﬁ’é%%é}hfo"ﬁ@g{g&hﬂr& K A ek 4 Pro Gly Lys Val Asp Ala Ala

50 Met AlfslD

Gly Arg e Tyr Val Thr Glv Ser Leu Ser His Ser Ala Gin Ala Lys
65 70 75 80

1ys Gin Lys Ser Lys Arg Arg Ser Arg Lys Arg Tyr Arg Ser Arg Arg
83 80 93

Gly Arg Gly His Arg Arg Ser Gin Ser Ser Asn Ser Arg Arg Ser Ser
100 103 1i0

Arg Ser e Trp Phe Ser Leu Phe Ser Ser Glu Glu Ser Giv Leu Giv
115 120 123

Thr Tyr Asn Asn Tyr Asp Tyr Asp Met Asp Trp Leu Val Pro Ala Thr
130 135 140

Cys Glu Pro Iie Gln Ser Val Tyr Phe Phe Ser Gly Asp Lys Tyr Tyr
145 150 155 160

Arg Val Asn Leu Arg Thr Arg Arg Val Asp Ser Val Asn Pre Pro Tyr
163 170 175

Pro Arg Ser lie Ala Gln Tyr Trp Leu Gly Cys Pro Thr Ser Glu Lys
180 185 190

210> 60
<211> 195
<212> PRT
<213> Sus scrofa

<400> 60

Pro Ser Arg Glu Giu Cys Glu Gly Ser Ser Pro Ser Asp Val Phe Ala
1 5 10 13



50 55 60 Gly Are lle Tyr lle Set Gly Leu Thr Pro Ser Pro Set Ala Lys Lys
65 70 75 80 Gin Lys Set Arg Arg Arg Son Arg Lys Arg Tyr Arg Ser Arg Tyr
Gly 8590 95 Arg Gly Arg Ser Gin Asn Set Ara Ara Leu Ser Ara Set fie
Ser Arg 100 105 110 Lau Trp Phe &&f Ser Gin Glu Val Set Leu Gly Pro
Tyr Asn Tyr Gin 115 120 125 Asp Tyr Gin Thr Set Trp Lau Lys Pro Ala
His Phe A13@M@IG1AR: IerGin T30 135 140mmatMal, Tyr Phe Phe Ser Gly Asp
Aoys Tyr Tys Arg Val #sn Leu Ara 145 150 155 160 Thr Gin Arg Val Asp
Thr Val Asn Pro Pro Tyr Pro At-, Set lle Ala 165 170 175 Gin Tyr Trp Len

Gln 180 185 <2210> 62 <211> 345 <212>
bew ggegf%i/,&c %iég %rt i |a Gé’z%\%érﬁ%osome Display Spacer <400> 62
actggctetg gagetggtge aggctetggtget- gegcag gttctggcge tggtgctggt 60
-64- tctggcactg gtgcttctce ggcagctgttccggcagegg ttccagcagce ggtgecggea
ser Uin 130 Tycayticty clyeglg g eysnghagdaeigyataaggey agggagaggg
S0 cgaaggatac 180 Ecgtacgacgtaccggactacgccgaaggt

ggtggtggctccgagecagaa getcatctce 240 gaagaagacctggagggtggtggtggetec

Gly Gindkagaclaca@geacoacga cgacaaries 300 caaatcaaac gaaaggcecca
65 gtcga@aaactggycctttc gansy 345 <210> 63 <211> 22

Met Thr Lys Ser Ala Arg Arg Ser Gly Lvs Arg Tyr Arg Ser Arg Arg
85 90 05

Gly Arg Gly Arg Gly Arg Gly His Ser Arg Ser Gin Lys Ser His Arg
100 1035 110

Gln Ser Arg Ser Thr Trp Leu Pro Trp Phe Ser Ser Glu Glu Thr Giy
115 120 123

Pro Gly Gly Tvr Asn Tyr Asp Asp Tvr Lys Met Asp Trp Leu Val Pro
130 135 140

Ala Thr Cys Glu Pro lle Gin Ser Val Tyr Phe Phe Ser Glv Glu Glu
143 150 153 160

Tyr Tyr Arg Val Asn Leu Arg Thr Gin Arg Val Asp Thr Val Thr Pro
163 170 175

Pro Tyr Pro Arg Ser lie Ala Gin Tyr Trp Leu Glv Cys Pre Val Pro
180 185 180

Asp Gln Lys
163

<210> 61

211> 188

<212> PRT

<213> Oryctolagus cuniculus

400> 6]

Pro Ser Gln Glu Ghu Cys Giu Gly Ser Ser Leu Ser Ala Val Phe Glu



<212> DNA <213> Artificial <220> <223> PEX2forw <400> 63
atgectgaaatctgcaaaca gg 22 <210> 64 <211> 54 <212> DNA <213>
Artificial <220> <223> PEXR4 <220> <221> misc_feature <222>
(25)..(26) <223>nis a, c, g, or t <Z2O> <221> mist feature <222>
(28)..(29) <223>nis a, c, g, ort <400> 64 cctgcaaaga acacagcttt

1 ctemnmmring gggcctcgt ataccgcatc aatc 54 <210> 65 <211> 42 <212>
DNA <213> Artificial <220> <223> PEXF4 <400> 65 -65- ggaccetggc
ttccccaagc tcatc:gcager 1gcctggaat ac 42 <210> 66 <211> 19

His Phe Ala Met Leu His Arg Asp
20 25

rp Giu Asp lle Phe Lys Leu

Leu Phe Trp Gly Arg Pro Ser Gly Gly Ala Arg Gin Pro Gin Phe lie
35 40 45

Ser Arg Asp Trp His Gly Val Pro Gly Lys Val Asp Ala Ala Met Ala
30 55 60

Gly Arg He Tyr Ile Ser Giy Leu Thr Pro Ser Pro Ser Ala Lys Lys
65 70 75 8¢

Gln Lvs Ser Arg Arg Arg Ser Arg Lys Arg Tyr Arg Ser Arg Tyr Giv
85 90 95

Arg Glv Arg Ser Gin Asn Ser Arg Arg Leu Ser Arg Ser [le Ser Arg
100 105 110

Leu Trp Phe Ser Ser Glu Glu Val Ser Leu Gly Pro Tyr Asn Tyr Glu
115 120 125

Asp Tyr Glu Thr Ser Trp Leu Lys Pro Ala Thr Ser Glu Pro Ile Gin
130 135 140

Ser Val Tvr Phe Phe Ser Gly Asp Lys Tvr Tyr Arg Val Asn Leu Arg
145 150 135 160

Thr Gin Arg Val Asp Thr Val Asn Pro Pro Tyr Pro Arg Ser le Ala
165 170 175

Gin Tyr Trp Leu Gly Cys Pro Ala Pro Gly Gly Gln
180 185

<210> 62
<211> 345
<212> DNA
<213> Artificial

<22
<223> Ribosome Display Spacer

<400> 62
getggetetg gagetggtec aggeiciggt gotggegeag gtictggcac 1ggigcteat

60



<212> DNA <213> Artificial <220> <223> PEX2rev <400> 66
ggagctcgctcgagtcage 19 <210> 67 <211> 60 <212> DNA <213>
Artificial <220> <223> PEXFI <400> 67 -9 atet actcagcgag caccttggag
60 gagaaagctg tgttctttgc agggaatgéé tactggater aetcagcgag cacettam 60
<210> 68 <211> 60 <212> DNA <213> Artificial <220> <223> PEXR1
<220> <221> misc_feature <222> (29)..(30) <223> nisa,c,g,ort <220>
ictggcacsg 2RI ncrgi g feature 2R 2ot3af3GYiec223> Nisa,c,g,ort <400> 68

gagcttgggg aaeccagga ccattttmnn cttmnnctcg ttgtacctcc agaacttgtc 60
gcagncctgfﬁg_%@g SHPPRLARHT Loagadgecy agggagaggy cgaaggatac 180

coglacgacy faccggacta cgocgaaggt gotgotooct cegagcagaa getcatetee 240
gaagaagace tggaggaige iggtpoctoc acagactaca aggacgacga cgacaaatce 300

canalcanac gaaaggecca gicgaaaaac iggeoctiic gattt 345

210> 63 .
211> 22
<212> DNA
<213> Artificial

<220
<223> PEX2forw

<400> 63
atgectgaas tetgeaaaca gg 22

<210> 64
<211> 54
<212> DNA
<213> Artificial

220>
<223> PEXR4

<220

<221> misc feature
<222 {25).(26)
<223> nisa, c, g ort

<220>

<221> misc_feature
<222> (28).429)
<223> nisa, ¢, g 0rt

<400> 64
cefgeaaaga acacagettt clomnnmnnt ggggectegt ataccgeare aale 54

<210> 65
<211= 42
<212> DNA
<213> Artificial

2>
<223> PEXF4

<400> 63



<212> DNA <213> Artificial <220> <223> PEXR3 -66- <220> <221>
misc feature <222> (37)..(38) <223> nisa,c,g,ort <400> 69 ggcagtccga
ggctagtcag tggtttggga taacemnnct ccaaggtgct cgctgag 57 <210> 70
<211>52 <212> DNA <213> ArtifiGial <220> Q23> PEXR2 <220>
<221> misc feature <222> (23)..(24) <223>nis a,c, g, ort <220>

geaccete TRl diISEaAte Al S8 2dP:(26)..(27) <223>nis a. ¢, g. or <220> <221>
misc feature <222> (29)..(30) <223>nis a, ¢, g. ort <400> 70

gccagcgaag atgtatgtct tmnmmnmmnn gctccagtt a aaggctgeat cc 52

<210> 66910> 71 <211> 60
<2i1> 19

<212> DNA
<213> Artificial

<220
<223> PEX2rev

<400> 66
ggagceteget cgagicage 19

210> 67
211> 60
212> DNA
<213> Artificial

<220>
<223> PEXFI

<400> 67
gagaaagete tgtictitge agegaatgaa tactggalct actcagegag cacettggag 60

<210> 68
<211> 60
<212> DNA
<213> Anificial

220>
<223> PEXRI

<2

<221> misc_feature
<222> {(29)..(30)
Q23> nisa, ¢, g ort

My D

<220

<221 misc_feature
<222 (35)..(36)
<223> nisac, g ort

<400> 68
gagcettgggg aageeagggl ceattttmnn ctimmneteg ttgtacctee agaactegte 60

<210> 69
211> 57
212> DNA
<213> Artificial

<220
<223> PEXE3



<212> DNA <213> Artificial <220> <223> PEXF2 <400> 71
ctgactagcctcggactgcc ccctgatgtt caacgtgtgg atgcagcect taactggagce 60
<210> 72 <211> 55 <212> DNA <213> Artificial <220> -67- <223> T7P
PEX2 <400> 72 gtttaacm aagaaggéfa tatacatatg cctgaaatct gcaaacagga
tatcg 55 <210> 73 <211> 49 <212> DNA <213> Artificial <220> <223>
PEX2 RD <400> 73 cc gcaccag etccagagccagcgcagcctagccagtcgg
amgatgc 49 <210> 74 <211> 18 <212> DNA <213> Atrtificial <220>
jﬁ?ﬁ <223> T7Pgl0epsilon <400> 74 ggtgatgtcg gcgatatagg cgccagcaac
s g@j&é tg gcgcceggtgatgecggecac 60 gatgcgtccg gecgtagaggatcgagatcte
23> Palcccygggaaattaatacy actcactata 120 gggagaccac aacggtttce ctctagaaat

aattttgttt aacmaaga aggagatata 180
<400> 69
Zgeagicega ggclagicag iggtitgeea taacemnnct ceaaggiget cgelgay

L)
~3

<210> 70
211> 52
<Q212> DNA
<213> Artificial

<220
<223>» PEXR2

<220>

<221> misc_feature
<222> (23).(24)
<223= nisz.c g ort

<220>

<221> misc_feature
<222> (26)..027)
<223> nisa, c g ort

<220

<221> misc_feature
<222> (29)..(30)
<223> nisa, c g ort

<400> 70
gecagegaag atglatgict imnnmnnmnn geiccagita aaggetgeat ¢ 52

<210> 71
<211> 60
<212> DNA
<213> Artificial

<220>
<223> PEXF2

<400> 71
ctgactagee teggactgec cectgatgtt caacgigtgg atgcagectt taactggage 60

<210= 72
<211> 35
<212> DNA
<213> Artificial

<220



catatg 186 <210> 75 <211> 27 <212> DNA <213> Artificial <220>
<223> T7Pfor <400> 75 egtgatgtcg gcgatatagg cgccagc 27 <210> 76
<211> 23 <212> DNA <213> Artificial <220> <223> RIA <400> 76 -68-
aaatcgaaag gcccagtttt tcg 23 <210%74 <211>55 <212> DNA <213>
Artificial <220> <223> bridging primer <400> 77 gtttaacttt aagaaggaga
<3 -tafagatatg cctgaaatct gcaaacagga tatcg 55 <210> 78 <211> 50 <212>

DNA <213> Artificial <220> <223> bridging primer <400> 78
<400> 72

gittaacitt aagaagpaga tatacaiatg cclgaaatct geaaacagga tateg 55

<210> 73
<211> 46
<212> DNA
<213> Artificial

220>
<223> PEX2Z RD

<400 73
cetgoaccag ctecagagee agegeagect ageeagicgg attigatge 49

<210> 74
<211> 18¢
<212> DNA
<213> Artificial

<220
<223> T7Pgllepsilon

<400> 74 )
ggtgatgicg gegatatagy cgocageaac cgeacctgig gegeegetga tgecggecac 60

gatgegteeg geglagages tegagatcte gaicecgoga aattaatacg actcactata 120
gegagaccac aacggttice ctetagaaat aanttoitt aactttaaga aggagatata 180
catatg 186

<210= 75

<211= 27

<212> DNA

<213> Anificial

<220>
<223> T7Pfor

<400> 75
gotgatoteg gegatatage cgecage 27

<210> 76
<211> 23
<212> DNA
<213> Artificial

<220
<223> RIA

<400> 76



gtcgttcaga ccacgaccct cgatgcagcc tagccagtcg gatttgatgc 50 <210> 79
<211> 243 <212> DNA <213> Artificial <220> <223> T7PAviTa2FXa
<400> 79 ggtgatgtcg gcgatatagg cgccagcaac cgcacctgtg gcgecggtga
tgcc~ ccac 60 gatgcgtccg gegtagagdga tcgagatctc gatcccgecga aattaatacg
actcactata 120 gggagaccac aacgrtttcc ctctagaaat aattttgttt aactttaaga
aaatceadggReata 180 catatgggtcttaatgatatttitgaagct cagaaaatcg aatggcacga
aatcgaggrt 240 cat 243 <210> 80 <211> 332 <212> DNA <213>
Artificial <220><223> T7T <400> 80 -69- taggaagctc agaaaatcga
i7§0> Zaiggcacgaataatgagctc ccgggagcgc ttggagccac 60 ccgcagticg aaaaataata
a1 ggggcctccc actgactgct cttctgtcag tgggctactc 120 ctggactcgg caccagattg
213> Gelaatittt ctcetetggc attttgtata aatccacctt 180 gactggggaa attctcctgg
ggtcaggtgg caccagccg gatccggctg ctaacaaagc 240 cegaaaggaa
‘f229> ctgagttgg ctgctgccac cgctgagcaa taactagcat aaccccttgg 300 ggcctctaaa
<2232 g@ FteRgECgggatttttt gc 332 <210> 81 <211> 30 <212> DNA <213>
<400 Atificial <220> <223> T7Trev

gittaacttt aagaagoaga tafacatatg cctgaaarct geaaacagga tatcy

Lh
L

<210> 78
211> 30
<212> DNA
<213> Artificial

3> bridging primer

<400> 78
gtegtteaga ccacgacect cgatgeager tagecagicy gattigatge 50

<210 79
<211> 243
<212> DNA
<213> Artificial

<220
<223> T7PAviTagFXa

<400> 79
ggtgatgieg gogatatagy cgecageaac cgeacctglg gegecggiva tgceggecae 60

gatgegiceg gogltagagon icgagatcic gatcccgega aattaatacg actcactata 120
gggagaccac aacggottice cteiagaaat aattiigtit aactitaaga aggagatata 180
catatggetc {taatgatat titgaaget cagaaaaicg aatggeacga aatcgagegt 240
Qgt - 243

80

332

DNA
Artificial
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<223> TIT

<400> 80



<400> 81 gcaaaaaacc cctoaagacc cgtttagagg 30 <210> 82 <211> 22
<212> DNA <213> Artificial <220> <223> T7Pfor <400> 82 ggtgata cg
gcgatatagg cg 2? <210> 83 <211> 37 <212> DNA <213> Artificial
<220> <223> Ndel-PEX2for <400%83 ctgagagtgc accatatgcc tgaaatctgc
aaacagg 37 <210> 84 <211> 33 <212> DNA <213> Artificial <220>

taggaagc?czégfaaggg b g@% ba’g?c%cc
egg 33 <210> 85 <211> 38

cegeagtgriissuacligonucieotiatesct cttctgicag tgggetacte

ctggactcgg caccagatty cotcattltt ctectetgec atttigiata aatccacett 180

gactggggaa aticteelgg pgleagelge caccagecty gateeggcte ctaacaaage

ccgasaggaa getgagitge ctgctgecac cgctgageaa taactageat aacceotigy

gpocictaaa cgggtetign geegtittit go

<210> 81
<211> 30
<212> DNA
<213> Arificial

<220
<2253> T7Trev

<400> §1
geaaaaaace colcaagace cgtitagagg

<210> 82
211> 22
<212> DNA
<213> Artificial

<220>
<223> T7Pfor

<400> 82

gotgatgicg gogatatagg cg

<210> 83
211> 37
<212> DNA
<213> Artificial

> Ndel-PEXZfor

<400> 83

clgagaglge accatalgce 1zaaaletes aaacage

<210> 84
<211> 33
<212> DNA
<213> Artificial

<20
<223> EcoRI-PEX2rev

[

A
23

30

400> B4 coatgattag,gaattcgcag cctagecagt
212> DNA <213> Artificial <220> <223>
120

240

360



<400> 85 ttaagctgct aaagcgtant tttcgtcgtt tgcgacta 38 <210> 86 <211> 28
<212> DNA <213> Artificial <220> <223> primer RT <400> 86
cagagcctgc accagctcca gagccagce 28 <210> 87 <211> 30 <212> DNA
<213> Artificial <220> <223> priméPF 1 <400> 87 gtttaacttt aagaaggaga
tatacatatg 30 <210> 88 <211> 210 <212> PRT <213> Atrtificial <220>
<223> consensus sequence - Xaa denotes a hyphen (-) <220> <221>

400> &hist feature <222> (20)..(20) <223> Xaa can be any naturally occurring

ceatgattag SHHGIARE ACRPHFFEY 1 - <221> misc fBature <222> (34)..(34) <223> Xaa
can be any naturally occurring amino acid

<210> 85

211> 38

<212> DNA

<213> Artficial

<220
<223> anti ssrA-oligonucisotide

<400> 85
tlaagetget aaagegtagt Hiegiegtt tgegacta 38

<210> 86
<21}> 28
<212> DNA
<213> Artificial

<220
<223> primer RT

<400> 86
cagagectge accageieca gagecage 28

<210> 87
211> 30
<212> DNA
<213> Arificial

<220>
<223> primer F1

<400 87
etftaactit aagaaggaga tatacatatg 30

<210> 88
<211> 210
<212> PRT
<213> Antificial

<220
<223> consensus sequence - Xaa denotes a hyphen (-}

<220=

<221 musc_feature

<222 (201.(20)

<223> Xaa can be any naturally occurring amino acid

<220>



<220> <221> misc feature <222> (55)..(57) <223> Xaa can be any
naturally occurring amino acid <220> <221> misc feature <222>
(97)..(97) <223> Xaa can be any naturally occurring amino acid <220>
<221> misc feature <222> (119).4(X20) <223> Xaa can be any naturally
occurring amino acid <220> <221> misc feature <222> (1 89)..(195)
1> mkleamsaa can be any naturally occurring amino acid <400> 88 Pro Glu
222> (fieyQys Lys Gin Asp lie Val Phe Asp Gly lie Ala Gin lle 15 10 15 Arg Gly
<223> )Qhrde 4t RhePhecRheglaygnAspdArg Phe lle Trp Arg Thr 20 25 30 Val
Xaa Thr Pro Arg Asp Lys Pro Met Gly Pro Leu Leu Val Ala Thr 35 40 45
zzg{i Pihce JdIp Pro Gin Leu Pro Xaa Xaa Xaa Glu Lys lle Asp Ala Val Tyr 50 55
77> E ¢ )ATa Pro Gin Glu Glu Lys Ala Val Phe Phe Ala Gly Asn Glu Tyr 65
<223> X b & 80ady patieallysoefiflanmeradibr Leu Glu Arg Gly Tyr Pro Lys Pro Leu
85 90 95 Xaa Thr Ser Leu Gly Leu Pro Pro Asp Val Gin Arg Val Asp Ala
23?: Ala 100 105 110 Phe Asn Trp Ser Lys Asn Xaa Xaa Lys Lys Thr Tyr lie
- e ARGl 115120 125

<223> Kaa can be any naturally occurring amino acid

<220

<221> misc_feature

<222= (1193..(120)

<223> Xaa can be any naturally occurring amino acid

<220

<221> misc_feafure
<222> (1891..(193)
<223> XKaa can be any naturally occurring amino acid

<400 88
Pro Glu Tie Cys Lys Gin Asp He Val Phe Asp Gly Iie Ala Gin lle
1 5 10 15

Arg Giv Glu Xaa lle Phe Phe Phe Lys Asp Arg Phe Hle Trp Arg Thr
20 23 30

Val Xaa Thr Pro Arg Asp Lvs Pro Met Gly Pro Leu Leu Val Ala Thr
35 40 45

Phe Trp Pro Glu Leu Pro Xaa Xaa Xaa Glu Lys Iie Asp Ala Val Tyr
50 55 60

Giu Ala Pro Gin Glu Giu Lys Ala Val Phe Phe Ala Gly Asn Glu Tyr
65 70 75 80

Trp e Tyr Ser Ala Ser Thr Leu Giu Arg Gly Tyr Pro Lys Pro Leu
85 90 93

Xaa Thr Ser Leu Gly Leu Pro Pro Asp Val Gin Arg Val Asp Ala Ala
160 105 110

Phe Asn Trp Ser Lys Asn Xaa Xaa Lys Lys Thr Tyr lie Phe Ala Gly
115 120 125



-72- Asp Lys Phe Trp At-. Tyr Asn Glu Val Lys Lys Lys Met Asp Pro Gly
130 135 140 Phe Pro Lys Leu lie Ala Asp Ala Trp Asn Ala lle Pro Asp Asn
Leu 145 150 155 160 Asp Ala Val Val Asp Leu Gin Giy Gly Gly His Ser
Tyr Phe Phe Lys 165 170 175 Gly Ala Tyr Tyr Lea Lys Leu Glu Asn Gin
Ser Leu Xaa Xaa Xaa Xaa 180 185 190 Xaa Xaa Xaa Lys Ser Val Lys
Phe Gly Ser lie Lys Set Asp Trp Leu 195 200 205 Gly Cys 210

Asp Lys Phe Trp Arg Tvr Asn Glu Val Lys Lys Lys Met Asp Pro Gly
136 135 140

Phe Pro Lys Leu Ile Ala Asp Ala Trp Asn Alalle Pro Asp Asn Leu
145 150 155 160

Asp Ala Val Val Asp Leu Gln Glv Gly Gly His Ser Tyr Phe Phe Lys
165 170 175

Gly Ala Tyr Tyr Leu Lys Leu Glu Asn Gin Ser Leu Xaa Xaa Xaa Xaa
180 185 190

Xaa Xaa Xaa Lys Ser Val Lys Phe Gly Ser Ile Lys Ser Asp Trp Leu
195 200 205

Giy Cys
210



