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WO 2006/072563 PCT/EP2006/000004 Hemopexin-like structure as new
polypeptide-scaffold The invention concerns a method for the preparation

chza(%%ly%% tide with specific binding properties to a prede X 90%&%4

maoleculé'which are not naturally inherent to that polypeptide. e same
time a process for the optimization of the binding specifity and a process
of production are described. The invention further 5 concerns a method for
the identification and modification of alterable amino acid positions within
a polypeptide scaffold. Technological Background In recent years the
number of applications.ar |cat g,g) inity. geagents
steadily increggégggé)#} ?h%?é&:ﬁ%ﬁg‘?ggf irs[grlgfge?te %grgir?t%ggiggg i.e. 10
monoclonal or polyclonal immunoglobulines. Only a minor part deals with
pO3Ei b eattomativessnOnesheddios feetheeppsatisippbtanelspetila rithhigecific
CaeeRl MApieRa slable prateinsschilaetredelaiatinbicauliipleot naturally
S ituti [ t] imat ley: -
sﬁ%’ﬁ%é%%?}%?#ﬁffg%@ﬁ%“?& ?é?é%ﬁ%%?hﬁ%é%%%?@%&fﬁf;he
scafeing Sesbvete rﬁé’ré’ﬁfﬁfiﬁg%f’ BIEHRE AP ESHaR h@‘%ﬁlﬁif élt%ln Iy
of affirsitysreagahes. onthoiderpibeden antorgdifiseyotrialirahle amino acid
insaselbulawdipplicption @tidstbdilids. The bottleneck of this protein
knockout technology is that not all antibodies expressed within cells
perform well. This js called the "disulphide bond problem". To overcome
thiSSEPOBIRRIANTA<SEFEiing 20 experiments have to be performed to
optimize a complex list of parameters (Visintin, M., et al., J. Immun. Meth.
290, (24084) 36 1h3)ntimthis segadipriteinsndopselisasieveradaddantafisity

ApoRg-IReaE. Al 'L EolecHiar weighty aaseof raduelPNPYntibodies, i.e.
microorganisms, sn?;pllm% to modWﬁg&.bgg&l%ragphc%%%/. lege ezrdg with
pr&@ﬁog@ 185 RAVE BRENTEREADeE NS context, 879 2572inc-finger
prowiHkléor BNATEsogmticH (Bugds the usst @l PEIBERek okt dbis) concept
21261314 8) stiblio e dexinhased peptitesaptamaripha edifigthbyrntrothyetioms
of Yafiahig Relypenlide-segyanaesiathe.activessite loop (tevenzyBmeboo
al., (éa%) gé Life Sci. 59 (2002) 1993-1998); Protein A as "Affibody"
scé%o r?dstrom, KZ., et al., Prot. Eng. 16 (2003) 691-697;
Andersson, M., et al.,)". Immun. Meth. 283 (2003) 30 225-234);
mRRAifiedtairomolectifisldf then tevthdilome nedcsinty per bl idom aimd( et et Othe
20Q%%thﬁ)@?’ag)&%%W@%Q@4Oﬁ%®n@tp%bgﬂ%<ﬁ§in@n@@@x%)s is the
- n

93§ntrac26)ﬁtol alalgg&_iért? Illa%’ glnulbbci)gggspaﬁ%db%ig%@&k 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 problem time-consuming
experiments have to be performed to optimize a complex list of parameters
(Visintin, 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.]., 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); Protein A as “Affibody” scaffold (Sandstrom, K., et
al,, Prot. Eng. 16 (2003) 691-697; Andersson, M., et al,, J. Immun. Meth. 283 (2003)
225-234); mRNA-protein molecules of the tenth fibronectin type III domain (Xu,
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molecules (McConnell, S.J., and Hoess, R.H., J. Mol. Biol. 250 (1995)
460 -470). Two criteria substantially characterize an applicable

ﬁg}a%%%gfold First, the protein should belong to a family yuhi &E{&%%%ﬁm
awe in

ed hydrophobic core. A 5 dose relationship betwee
individual family members is beneficia| (Skerra, A., J. Mol. Recognit. 13
(2000) 167-187). Second, the protein Should possess a spatially
separated and functionally independent accessible active site or binding
pqpk@g alTliseshails]. nopooniribetedn tealptrnsiadareiskatiliy{Reddihding

Eoighdl @N@égﬁnéﬁgﬁt Bioh13.1996) 54wt -Helgalls ¢ E@‘éﬁ?@é@@ﬁﬂm"y

is |n erently involved in “10 the recognition of multiple, non-related targets
As described in Nygren, P-A., and Skerra, A., J. Immun. Meth. 290 (2004
3-Posevievat pulpinis shatsladnave ReRirtpRIpEISFafiald: First, t
deyelepmastial nuie) aifiniyipretaisThtse seatoltecapdeptivitiecbre. A

eSS o o i
g@ﬁ?&ﬁf@ﬁ%ﬁ% (gﬁﬁg 1863 &%751 ‘g§< os&d ng%n Sre’d éJrs Stad o ally
smemm%mﬁ&e@é@aémmﬁ%mqum%%émdbadle%@@&t
Robgstshdhld. net ﬁinﬁMStS@Hé.&%sZéQ&éZd@&ﬁt@df@ﬁm P, €19D2)ature
9-16., Roftaen, 699% @@ﬁib'nﬁieﬁl &@él@@ﬁéﬁ@ﬁ%ﬂh&%tlﬁ%@blved in
Bio, Technolo% ?ﬁ ZJE%@ e) Pne drawback of this approach is,
that affiftgP i AhS e 518?‘?15 A& target is difficult to achieve
(Kevenz, B., et al., Cell. MoL Life Sc]., 59 (2002) 1993-1998). The
intﬁi&lesbmﬁm@naﬁi)rytyntoﬂhe natliGdepraclaselylretated Nethetoeda00¢) 3-28
m%gbfé‘?ﬁ d;%f{?% bR Q@&fﬂﬁ&@%ﬁ%@ée‘ﬁb&ﬁ}ﬁéﬁﬁ‘wlme&b@lﬂ dnt of novel
raw ac

thatl Iieca e fln m(iﬁ fsmall ran
€

Rfﬁ B?’é’é%telfﬁ rﬁe T had © Be nO\IR/'h &hd these sequenc h%t%e Reptide
belgemeKawb@gi@f@reﬂhaﬁ%rf%swﬁéwbﬁfa}ré%ggégtaﬁa@?éaaﬁﬁéméﬁaé
To the scaffolds of the second group belong e.g. the immunoglobulin

g'”\fitlﬁﬂg womain,pf Stapbylae sa ) Rigieinfge Qn%r&%@qm aff ex§loddd loop
ro

00 e C terminal ceIIuI ma
oD O AN e S BT e eRID S SRSl
B.&s.ezm@gbg)wﬁmmaﬁ W%@%%awé@a%%e(ﬁéaiewm 9-16;
an®&ugalph, R4 WO 0AR4E) 16-(TorSIHIKG; GlasE iseteprdbeffiedhbylole 13
'nn(‘i@@@g|QWBWZTS@B@@JQ%@@@‘UM{%@&QMPli@n@ﬁﬂ“aﬁﬁﬁ&;}||16Qﬁﬂ,alrﬁo a

?S %é%l%?stgorrpo%& ?sseetsisorg e Eg)gcr}}gleve e%ei!l]; B U%@QMI%&S %@fﬁkg Sci.

ration o pecitc lndlng Chara tel’IStICS tO pI'Ed termln?
tar G RO NE S, R B ESBH E STRAS PR o B o related

Amargiother tingslfsdebiallihthesrbilitthstlastivityss soiy tbxwlaﬁ@ changed.
fungtiQR@: drawback is that in the case of insertion of small randomized polypeptides,
the target has to be known and these sequences have to be generated beforehand

based on already established knowledge.

To the scaffolds of the second group belong e.g. the immunoglobulin binding
domain of Staphylococcal 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 T. reesei (Smith, G.P., et al,, J. Mol. Biol. 277 (1998) 317-322) and the
gamma-crystallines (Fiedler, U., and Rudolph, R., WO 01/04144).



production of the affinity polypeptide have to he taken into account. As an
example, already mentioned above, the bottleneck of the protein

knockout technology is that not all antibodies expressed as affinity
molecules within cells are functionally 3|o_roduced ("'disulphide bond
problem”, Visintin. M., et al., J. Immuré. Meth. 290 (2004)135-153).
Therefore it is the objective of the current invention to overcome these

dratwb adis hyssprondgtingrasiadiethativepadgheplideisckfalil hithispedifie:lated

binding RIAPEHISS @ aaR GIGIAITURGH JRIGSLIMPIRGHIRWRICh are not

naturally inhérent to that polypeptide. This comprises the randomization
of amino acids, the optimization of the binding characteristics and a

metpBdedhpratRRiDRbfaH o khior e poRisesidetls Epdsgichsmeigtics to
propaettiesnSuhmayt afdkedivsediappicaidingoiodaifirst iasfppeet thesesigered.
provided: a,pRlypeRIde thatapaaiicalivRinds ReRIR e QIMINRY 1A@%inctional
molecule, chafr cte&ze in tlhat tl{‘% ahmlnot agldtai{e%ue ce of ?{%ﬂé |

poR BRI & B R s B e S b e Rt g example,
wiareddy imexianech vy eithe lapidhaperieinmmekasidieahpelsignss that
4700441, dntthodiés, cdprésd4abQTtimbR , hol8c B84, oiflon SQ8ls5a2, hidtionally

518, RitveP 41BN RS Dol pratdnd Vg 249, 2001 33 1R Meth. 290
56 7,578, 579, 580, 589, 590, 537, 598, 600,
604;

7 69. 570, 57

(ggé} ‘i? 12 617. 618, 619, 620. 626. 627, 628, 629, 638, 639,
645, 646, 647, 648. 650, 652. 654, 655, 658, 663 replaced with a different
amihereloi arig thaicbgpeetiothinoiag gropectiesitacsavdrpredetersaihadbacks by
(2GR RIEGHI AL AR BHRIELSLEN O A1 RURRDURE: ANERARAREI o o
predetermined.target mo ggﬁieeweﬂﬁtg% a molecule which.is a member of ide
e&gé]h i e potypeptide.

ermm}@
roups of protéins comprising 0g proteins, bon

mOrPRJEMRE D FBteTRRI RGP AL BRIt e RRURIGNYL pbin DInding
G-G8Rcintetliesiking andigtterderdnprirwtinoghd billinepenzyede polmpébitdes with
activedmsbmathgplopurfiage proteins. - 3a Disclosed is a polypeptide, that
specifically binds a predetermined target molecule, characterized in that
the,amino ac}g sequence of the polypeptide is selected from the group
coﬁg@ﬁlﬁadyo? E@%ﬁ%z to SEQ ID NO:61, wherein in said amino acid
sequence at least one amino acid according to table V is altered. Also

disslasediig aopr deess fer thbgpead petivid of apdiyreptidetispepdidéitylly binds a
binding..&.RIe4eterRINGR farae! BalactigAna Prokammatisahe WAy lifuence of
SO T U SR M A 0
in said amino acid sequence at least one amino acid at position: 470, 471, 475, 476,
477, 484, 501, 502, 503, 504, 505, 506, 507, 510, 514, 515, 522, 529, 530, 531,
534, 541, 547, 549, 550, 553, 558, 559, 566, 567, 568, 569, 570, 577, 578, 579,
580, 589, 590, 597, 598, 600, 604, 608, 611, 612, 617, 618, 619, 620, 626, 627,
628, 629, 638, 639, 645, 646, 647, 648, 650, 652, 654, 655, 658, 663 replaced with
a different amino acid and said specific binding properties to said predetermined
target molecule are not naturally inherent to said polypeptide, and wherein
predetermined target molecule denotes a molecule which is a member of the groups
of proteins comprising hedgehog proteins, bone morphogenetic proteins, growth
factors, erythropoietin, thrombopoietin, G-CSF, interleukins and interferons,

immunoglobulins, enzymes, inhibitors, activators, and cell surface proteins.



Also disclosed is a vector for the expression of the polypeptide that
specifically binds a predetermined target molecule in a prokaryotic or
etdcaryotic microorganism. _4  The polypeptide can be isolated and
purified by methods known to a perso skllled in the art. In another
embodiment, the predetermined targetdnolecule is a member of one of
the groups consisting of hedgehog proteins, bone morphogenetic proteins,

grepdh o {aeers %B!Hé RRISH, g&a@am@a tﬁHEts Q&e%%eﬁ'?ﬁ%@!&&%ﬁﬁglecule
|ntehrferon Acco

0 a second t ere.I1s Vlded a.m
SR 2 BT ER P SE  SCeis B REGHe ea g Ran the
a PredR RArRiFBE é@t@n&k&@é)iré@nsﬁ(bmbi@ré}y véprapHTiariped amipaecid
sasdgmeiiiad leasmpiiisasitieasie pscofdpseleshiadvaisseuance from the
group consisting of SEQ ID NO:02; b) preparing a DNA-library of the

lecte nce in which .at asto e amin aCI OSIU nacc to ..
A BT P R PO o GAPRR) o ERcBgly b

po@yﬁ@ﬁﬁ&é@%@cfﬁ%‘y@ﬁﬁiﬂ@ wp@eﬁ@ﬂ@}w%d%@éﬁamm@cwrayrgamsm
chdestgethe ducleitacial @ naadngganens pecificindareide nifiet] ienstelps said
C);BliRpaalinitDe SRR & dop e o five times; and 1) isolating

sald nucleic acid encoding a polypeptide specifically binding a

predetermined target molecule. Also disclosed is a method for identifying

a MisteléseleigEircotnstpaipoihp ptitssivhidilspeeifiecnidbitids saagiftfatly binds
malgesderdronncl DAt ibsaulwher gioithe dte thadikaeyortisasithe sieps of

a) selecting a sequence from the group consisting of SEQ ID NO:02 to

SEQ ID NO:61; b) preparing a DNA-library of the selected sequence in
which at least one amino acid position according to table V is altered; c)
screening the prepared DNA-library for encoded polypeptides specifically
binding a predetermined target molecule; d) choosing the nucleic acid
encoding one specific hinder identified in step c); e) repeating the steps

b) to d) for two to five tunes; and f) isolating said nucleic acid encoding a
polypeptide specifically binding a predetermined target molecule. _4a- 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. -5- In another embodiment the library of the
polypeptide is expressed by display on bacteriophages. Also disclosed is

a method for the determination of altéfable amino acid positions in a
polypeptide comprising the steps of a) assembling of a plurality of

sequences of polypeptides which are homologous in structure and/or
funthiepdraripthie same antfed diffesenticdropnisthsdand haligniagdhekilled in
seqiienges according to a common structural and/or consensus

sequence and/or functional motif; and c) determining the variability of all
amino acids positions in the alignment by counting the number of different
aminGRis rauberfsicadhppritrarBrngth Beagl shels cubn i @) teenifyipigone of
altehahieoamiconkithpasitieug e @ mineiasid@rsiionhydthaictpialdnpaiwth
of GiffgIeNLAMING AKHS AFGIAYBIMOTE. ASE NG IRiAhId ARPRRInthere

is provided a vector which is suitable for the expression of a polypeptide
in a prokaryotic or eukaryotic microorganism, characterized in that said

vecsEEHERdes sopoNispticlelagdemieddsd cvacheddins dlertstistionusteic acid
thecimeglitiion pbhe gredenhiokeptioficpiowtes amelypeptioe] thatt molecule from
=P %cﬁwglnﬁ}%gi Scﬁm%&%‘é??z?%f'it}r{:}ﬁ& La@Gimole rféa%@gg% i ;‘d% D Wlcting a
e amino acid sequence of the selected from
o S BB B oo Y8 ey SE A T e g - bNAe brry of
ac.algé@ie@ﬁ@éeaﬂféa%ﬂbw@dmﬁh@awm@wm@dm&m agqgrgingresgtable V is
Theltsxgntipaciuetiieg propidpsal mathoibfarydentfyingdpolyplgiddasichecifically
en%ﬂ%% %%%%Mﬂ@t%ﬂ&%@ﬁ@"ﬂ)mﬂ&%ﬁpfﬁgﬁm%n&% @lrcg)%ﬁng one
moleculg {j%ﬂrﬁ % A‘E grar an a method for the'd g on o ;
ARSI T SR oA s pIDRLe S P S Bt gimes:
be #didedpipimcamtidonlaisasiseseecdig by n@pﬁnmaséqwﬁ@élﬁéﬂvé@g a
thepecttaanmied podypeplicalaccording to the invention can be produced
by recombinant means, or synthetically. WO 2006/072563
PCX/ISEOP 88%{3%301905 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

a) selecting a sequence from the group consisting of SEQ ID NO:02 to SEQ
ID NO:61;

b) preparing a DNA-library of the selected sequence in which at least one
amino acid position according to table V is altered;

¢) screening the prepared DNA-library for encoded polypeptides specifically
binding a predetermined target molecule;

d) choosing the nucleic acid encoding one specific binder identified in step c);
¢) repeating the steps b) to d) for two to five times; and

f) 1solating said nucleic acid encoding a polypeptide specifically binding a
predetermined target molecule.



-6 The use of recombinant DNA technology enables the production of
numerous derivatives of the polypeptide. Such derivatives can, for
example, be modified in individual or several amino acid positions by
substitution, alteration or exchange. 4§he derivatisation can, for example,
be carried out by means of site directed 5 mutagenesis. Such variations
can easily be carried out by a person skilled. in the art (Sambrook, J., et

al, Molecular Clgning: A laborato nual (1999) Cold S rlng H rbor
el AR P REEOR B A, SRR A B g PG G hodine o
Numéj@ea@réﬁhmfdizmmfwalbrdméal &ﬁﬁféﬁc@@%ﬁ? prprasBNA-library,

Oxéorapineganeh: Migdavantembuther comprises a process for the
production of a polypeptide 10 specifically binding a predetermined target

ecule in a otic C mlcroo |Sm CharaCt e
el At S PSR 05 ETHE 2o hJRfoleo S L e RATRAS Stptay on

enctwessesd polypeptide and said polypeptide is expressed.The
invention therefore in addition concerns a. polypeptide which is a product
of prokaryotic or eukaryotic expression of an exogenous nucleic acid
molecule 15 according to the invention. With the aid of such nucleic acids,
the polypeptide according to the invention can be obtained in a
reproducible manner in large amounts. For expression in eukaryotic or
prokaryotic host cells, the nucleic acid, encoding the amino acid
sequence of the polypeptide, is integrated into suitable expression
vectors, according to methods familiar to a person skilled in the art. 20
Such an expression vector preferably contains a regulable or inducible
promoter. These recombinant vectors are then introduced for expression
into suitable host cells such as, e.g., E.coli as a prokaryotic host cell or
Saccharomyces cerevisiae, insect cells or CHO cells as eukaryotic host
cells and the transformed or transdueed host cells are cultured under
conditions which allow expression of the heterologous 25 gene. The
polypeptide can be isolated and purified after recombinant production by
methods known to a person skilled in the art, e.g. by affinity
chromatography using known protein purification techniques, including
immunoprecipitation, gel filtration, ion exchange chromatography,
chromatofocussing, isoelectric focusing, 30 selective precipitation,
electrophoresis, or the like (see e.g. Ausubel, I., and Frederick, M., Curt.
Prot. Mol. Biol. (1992) John Wiley and Sons, New York; Sambrook, J., et
al., Molecular Cloning: A laboratory manual (1999) Cold Spring Harbor
Laboratory Press, New York, USA; Hames, B.D., and Higgins, S.G.,
Nucleic acid hybridization - a practical approach (1985) IRL Press,
Oxford, England).



WO 2006/072563 PCT/EP20061000004 The following abbreviations and
definitions are used within this invention. A "polypeptide" is a polymer of
amino acid residues joined by peptide Honds, whether produced naturally
or synthetically. Polypeptides of less than about 20 amino acid residues
may be referred to as "peptides”; polypeptides of more than 5 about 100
amipQ.asiskresithéasBayR eferred tarasprkptaings EhapesiBed by display on
"hebrggt%%iq{ellikgsdomain" (PEX) stands for a polypeptide which displays
sequence Bhd structure homology to the blood protein hemopexin. This
domain has a mean sequence of about 200 amino acids and consists of
fouhtepdatihedubdomting. f00tThdapbrevitton PEX semds faridheositions
C-tmmmyg@nagb@ﬁl@ﬁmﬁ@mﬁgfgpgmﬁtalloproteinase 2, comprising the
amino acid positions 466 to 660 of the full length protein. The term
"consensus sequence” stands for a deduced sequence, either nucleotide
or ami %”c‘ﬁ%él PR SefusHEenEs RisRAPEtr I SE Shilar
sequenceshobblEgwis positionure el corsetsus fsenubnsenco medpoddétont
the most fragugRs ogeurring base or amino acid at that position which is
determined by aligning three or more sequences. The term "alter" stands
for a process in which a defined position in a sequence, either n r/:Ieic
acid seqUEHEBIBE i SACS QG GRINLRS 1€ mBURGTTHICEE ﬁﬂé‘ecg 20
the replacenrernefsasquenae asldofueilwielcadid fmdcleotide) with a
different amino acid or nucleic acid (nucleotide) as well as the deletion or

inSertio%)ﬁ@%%%ﬁ%?ﬁ%?&%ﬁ%'ﬁﬂ#@}??M&”ﬂ:ﬁﬁ%‘ ﬁHl%'iﬁtﬁ{%dﬁig%ﬁf?em by
e iaal IS WS AR RSF &' BITTCE AGEuAt, i Al o s pro”

more than e BquEDoY: ets/mole. 25 The expression "predetermined
target molecule" denotes a molecule which is a member of the groups of

proteins GoMRHARLNGAISN0d AIRLEIRR: ARG MIARRRASNRIE RIS with a
growth factors.1 erﬁt rop%lﬁﬁlg, thrombo§0|e |n%G-. StF’ interleulcins and
interferonsf%ﬁ ge|r0% ‘?TSWZ%IE RhibitoraS ActivaBrs, and cell
surface proteins. WO 204161672563 PCTIEP20061000004 8- The term

"express@ny esorhpt veslal thtands fesadedturatooanificial iDNAtable for the
sequence compyising Et least a nucleic acid sequence ?ncoding the amino,

cieP BEEHoA of'a BN e, B droTH AR BHGuEh CR T HiinBYsFo0TEanism.
seqelengecagdlaction said vector encodes a polypeptide as defined above.

Detailed description of the invention

The present invention provides a polypeptide, that specifically binds a
predetermined target molecule, characterized in that the amino acid sequence of
the polypeptide is 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 provides a method for identifying a
nucleic acid encoding a polypeptide which specifically binds a predetermined
target molecule from a DNA-library and a method for the determination of

alterable amino acid positions in a polypeptide.



marker and an origin of replication. 5 The term "nucleic acid molecule" or
"nucleic acid" stands for a polynucleotide molecule which can be, e.g.,
DNA, RNA or derivatives thereof. Due#o the degeneracy of the genetic
code, different nucleic acid sequences encode the same polypeptide.
These variations are also included. The term "amino acid" stands for
alahire etypeplideecondis: dedinsdebletisr sodw: AJid 1S ategmhatarhy Rye DNA
aspaagie {asreNiha@sgastic acid (asp, D), cysteine (cys, C), glutamine
(gin, Q), glutamic acid (glu, E), glycine (gly, G), histidine (his, H),
isoleucine (ile, ), leucine (ieu, L), | smeé s, IC ethlo meé et, Mig
e L R E %ge “SRIRRHSGRITE dRTOH; et
trypesphaeipithelicgligsine (tyr, Y), and valine (val, V1). 15 The term
"amino acid diversity number" stands for 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 20 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 25 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 are shown. During this
process it may be found that some sequences do not contain all positions
of other aligned sequences, i.e. it may be possible that sequences
contain one or more deletions. To achieve maximal levels of identity and
30 conservation gaps can be introduced in these sequences. The gaps
are denoted by hyphens in the illustration of the alignment. WO
2006/072563 PCT/PP2006/000004 9 The terms "Overlapping Extension
Ligation PCR" (OEL-PCR) and "Linear Expression Element" (LEE) stand
for a method to ligate DNA fragments and describe linear DNA fragments
used in and. obtained by this method (see e.g. Ho, S.N., et al., Gene 77
(1989) 51-59; Kain, K.C., et al., Biotechniques 10 (1991) 366 5 374;
Shuldiner, A.R., et al., Anal. Biochem. 194 (1991) 9-15). A gene-transcript
IS
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segmented into the modules "promotor-module”, "gene-module" and
"terminator- module". The promotor-module encodes the T7 phage

v&@ﬁ%%@b? promotor sequence, a translation control Sequﬁ@ﬂ%ﬁ%&%oooo 4

osomal binding site) and the T7 phage enhancer sequence
(glOepsilon) (Lee, 5.5., and Kang, C. 6Kor Biochem. J. 24 10 (1991)
673-679). These regulatory sequences enable a coupled transcription and
translation in a rapid translation system, e.g. RTS 100 E.coli FIY System
frameReehe ApplidthSeididesdianidgirnBesmbayrdtection of numerous
te%@%@@s@@‘éﬂé SHgep ﬁéeaSHﬁpﬁki‘;@ﬂﬁr@PaﬁogﬁneﬁﬁgﬁeP@Hrlf’lfﬂ'iﬂ@a in
%%@ erminati n -motif (T %F? éSI %tl nalu% %hteaon gl%la ;socom IE %%lge
Jelc&SEh %ﬁ’ﬁ?ﬁ pafyBepHya hican belise
suﬂs@@@émt@mmty ?ﬁﬁ‘rlﬁc@ét@’ﬁr@? %b‘%ﬂlﬁ@rﬁf?écéé}& 5. %ﬁ%é%ﬁ%%&régé%ﬁ‘fd
ElementadSylkesh kabatand dohasirbeSaricN atureyBigtesbmakilled (£98O)rt
35@%&%}9{?@6 apse fﬂ@&?&mﬁbﬁﬁﬁ@q@ B S:DA, Wi SieRIBER dnadishe
rd PCR usngrthe é(% OCCUS WOESIl D%polr}: ra;snS Q. I\udem
( R AR o Teds b p8R teading Trame. 1&. 7 Enodue
amg;nifﬂ@@b%%wen@@réﬁer@ﬂfﬁ?ﬂw?h&g@ﬁblrﬁ%é’rf@%g@ﬁ%&%f&é@ dhich

introduce overlapping complementary sequences to the promotor- and
te Ffﬂ'@ %QEI{PQH' Lfl%%hg?%ﬁﬁ%eg@cﬂ%f@%s“%“% %Et&ﬁﬁ%t QNG fragmentsde
uwe ridization energy of the emen uen
R B IBh P o S bt B et Trocescd .ev%%%f;"‘“
sequ@ﬁ@éga@aa@mg}mcwe% B &by avérgag%wlﬁﬂéﬁ@ﬁﬁmme%ﬁ gracid

oligepuatectiles are@Edesiypelypephibridideaidptip gt tenephatesed. Ghe

teG?R@ﬁ%%%@&%@%%&ﬁ%é@&&h&% ng@ﬁdb@ USERTPrimgfoduct of

ollg ucle tides \évlll Qwag average It Iengt an S.0p 1o 55 b éé\gtearc%o ﬁ&@ule
e PeR mixtu econ?a}i)nln%t%pproxmate

e elongated
geﬁ‘é?—?f@&&l@lthAl?é"%Pé’ﬁﬁeWé%‘ ﬁ%@édﬁ@?@ﬁl%ﬁ}ﬁé ﬂf‘ﬁlgqg@??ii €
suppliedingthosthagredithngofihebsspattiveapromotocitdndidoner in large
termipaias BhAmedules andraqugnce m@%mrmﬁa&&m@mmﬂa&cm

presen&% 0 % le? o pol%{n r%ggctehgf%hg Xp ﬂgc' Qted mto sultable
comﬁl%m ary DNA-

ra nts are enz ongated {é ’\gﬁ
MOTIBRSF D IS0 148 1@6 retrafs ﬁfafhaﬁ&wtr%?{é%?lﬁ?‘i &Rt
all Shtéeamamﬂ@&oﬁh@mmpfefnmﬁ@rgmm adegoldsprokanystide promoter.
migrpQLIARisMsRRd RLkatyatici3h missaatgarmismspldigomistoarganbismost

IFS’CpClIé erag%/ SeleCteE 1n%str5e %Q&AQ{Q }%Qp §é97815 §§ccharomyces cerewsme,

-10 consistin I|s s Ba illus Subtilis

stré‘?ﬁ%c%f@b§¥éﬁ§1§r§#%as§ﬁmﬁgﬂ§‘°§th§ CH GRS AEECS g uced

Streptomlices stiaimeland sreestditienin sy eéb@aﬁmesa@ém@hﬁhﬁemlogous
corpgitéses E.coli-K12, UT5600, HBIO1, XL1, X1776, W3110; yeast

The polypeptide can be isolated and purified after recombinant production by
methods known to a person skilled in the art, e.g. by affinity chromatography using
known protein purification techniques, including immunoprecipitation, gel
filtration, ion exchange chromatography, chromatofocussing, isoelectric focusing,
selective precipitation, electrophoresis, or the like (see e.g. Ausubel, I, and
Frederick, M., Curr. Prot. Mol. Biol. (1992) John Wiley and Sons, New York;
Sambrook, J., et al., Molecular Cloning: A laboratory manual (1999) Cold Spring
Harbor Laboratory Press, New York, USA; Hames, B.D., and Higgins, S.G., Nucleic
acid hybridization — a practical approach (1985) IRL Press, Oxford, England).
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strains, e.g., comprises Saccharomyces, Pichia, Hansenula,
Kluyveromyces and 5 Schizosaccharomyces. Two criteria substantially
“;:{p?r %‘?{%%? an applicable protein-scaffold: First, the protei cﬁt?Ewgué/oooom
ong to a family which reveals a well defined hydrophoblc core. A close
relationship between the individual fa,gnly members is beneficial (Skerra,
A., J. Mal. Recognit. 13 (2000) 167-1.87). Second, the protein should
posses a spatially 30 separated and functionally independent accessible
agtiveditavaidipsingapoakehnd Tinisias kdaadedonttibnthitdnhminttinsic
core-stability (Predki, P.F., et al., Nature Struct. Biol. 3 (1996) 54-58).

Ideag]ly, th -f tl lved in th iti
OB atod EYEE T %re‘é%é”‘édi.rﬁﬁaﬂh”eeﬁees%?ﬁ e gpes

futfhisteie seocriedanatnslsturcsurare i HotRAdvieprsiss it rBPyE 20
differentproteingrndprdeinfannilies . gpep@dhesip@dwéﬂtrd@aoﬂfmeteathan

N%&%@l’ﬁ@'ﬂﬁﬁ&%ﬂ%@zﬂﬁ@rﬁ?@l e Vitereetini{Jenne, D., and
Stanley, K.K., Biochemistry 26 (1987) 6735-6742) or pea seed albumln 2

(Jenne, D., Biochem. Biophys. Res. Commun. 176 (1991) 1000-1006).
THA eyl bernensanabis deseay Jiis hasiitoning ErmpisaRifledisplays
dasaiirshaw 2ehthatthisiossain atepls @i fotstbiadethbptaiprdpelléomain

tORQJOEQ%Qa'n é%teﬁlte c?ft%(aﬂ{@@ @t%g@ 24454 EahelisHRost %peating
) 551-559). The blades are each composed of four

ure 3 19
beséj ﬂ%‘éﬁg in an anti-parallel orientation.. Together they form a cavity in
the center of the molecule. The four blades are linked together via loops
frorneh fesitthi outEpENst betastantofGherprecedingdb blatenethedirst-

'”%?J@%%Q&E%U@n@&ﬁgﬁ%ﬂgeﬁw@gﬁw%a@ phisis.bard sasestatbeull
tEﬁmI % ends of the structure, i.e. blade 4 and blade 1, The PEX scaffold

is R¥PIBitferent, but quite specific protein-protein- and
protein-ligand-interactions. Therefore the hemopexin-like structure forms a
veTiatile fidmemarkfocqmeoleculan fedogadisin¢BbeamuviceStitheturecBotide or

u%ﬁﬁﬁ&%&é@éﬁ@mg W@K%Qﬂﬁ@ve@'%f@eﬁ@% fﬁfuk@ﬁ@y“&iﬁ SR NMequences.

g”& SO d Chlon IC%S%Q Me ueetn No‘;:lt é%tru %IQ[ s?%}e uently
fé‘oﬁff( et a? Eﬁé§@e ?367§ (rl 2% % YV gs

mté‘?é‘é’ﬂéﬂ*g\kﬁ’ﬁ? ﬁbﬁérﬁéetmﬂmmbﬂtm%&%wéw 2‘6%?6%‘*? abigm three

PCT ImP266646086004 inactivator of human matrix metalloproteinase 1/2),
integrins and heparin are known (Wallon, U.M., and Overall, C.M., J. Biol.

m. 272 (1997) f481 Willenbr I str ence
%é? %rooksrlg% ? Qﬁﬁ 92 %ed%ggﬂgmﬁyé&u )

eta

G BRSSO o7
Stﬁ]@iﬁﬁ@%@g@sl)dﬁ?”s%@) 95 FRENAROSHIDNRe P Ih SSFFpEises
a highrspriactural thomol egyramerdgats: 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.

The expression “predetermined target molecule” denotes a molecule which is a
member of the groups of proteins comprising hedgehog proteins, bone
morphogenetic proteins, growth factors, erythropoietin, thrombopoietin, G-CSF,
interleukins and interferons, immunoglobulins, enzymes, inhibitors, activators,

and cell surface proteins.
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protein family members. High structural equivalence of the
hemopexin-domains of e.g. human Matrix-rnetalloproteinases 1, 2 and 13

“@3;0&% feported (Gomis-Ruth, F.X., etal., J. Mol. Biol. 264-{%9980/000004
56 566? The predominantly hydrophoblc interactions between the

adjacent and perpendicularly orlentedgbeta -sheets provide 10 most of the
required structural stability (Gomis-Ruth, F.X., et al., J. MoL Biol. 264
(1996) 556-566; Fulop, V., and Jones, D.T., Curr Opln Struct. Biol. 9
(198O )ethb- “c%@@s@mteémcdﬁtabéseacbﬁ?esawtls%r(Smlatmz | 91, ettiicidP DAB.

9@ é%@ﬁl{)1§§§§’at|—?c§idﬂ|§ rluc?é@h:cﬁi‘-@éqﬁ@!ﬁ@ Re9dRE (BR0Zhino acid

r r
et% “fgﬁé’ e centE used toc mg)éalre 1§a le%o ous s% ngr’lceslgcr%%n
pro intolds T

deﬁﬁ J hon-conserved, and thus th oretlca
alﬁéﬁé}éq’éai‘%a?dﬁéﬂéﬁﬁféﬁéca&ﬁﬂﬁo acid positions in suitable protein
frameworks (Binz, H.K., et al., J. Mol. Biol. 332 (2003) 489-503; Forrer, P.,

et fhe %ﬁ‘rﬁiﬁﬁzﬁem@ Q&Q&h&%rl‘%%)d&@ identity.patentiallyaarailside
<iaademigable, o ackd ORIlonan e BEX,ALIOIASTHRL 1o

roach was per‘formed G&in Ibase. Amino acid
errsamerd iderinedcinafe éﬂéf%%rﬁaﬁ%ﬁ% SSAUSICRIGRAoAp e same

Wlﬁ@j@em@cﬂh@smmo&m&smcwré}dmctlonal conformation and
stability. From the SMART database 60 PEX-domains, that are listed in

thefallowing, fe tab'e'f i n%“ff reg@tﬁgﬁﬁ%é"’ﬁ{@e@é‘cﬂ{éﬁo tﬁetﬂ:‘?tf rc%t&‘é A),

bioinfornatics ool usmg e scoring matrix blosum 6

20@6}917125@3@8#/&9@%5%@%@4\1 1 e Bfe %14 iRy 3h tﬁ‘éﬁgﬁlﬁr%e/ém@%
cogltatminigetHel R EX-dgmainicseqdeigbe i8) ogthenp Xl e eldbas, H),
vaﬁm%@a@éoank hernapexin, Pmteiﬁ@énki -Hark, cadenmmmben gemain),

sed this inventi Pergxiso PEX 9
03 as %?mf%g% © I:§>522£>§CI);I(§4BQZD kr%ats:&g\%l\/?n Bo%m%ﬁ%%ﬁ%eoggp %%
méfﬁﬂgﬁfﬁﬁlﬁ%m M T HORYE BYRSTE! 0\5) 1 MMv101human
P03956 08 MMO01_PIG P21692 09 matr x M02_chick (chicken) Q90611

02The term “amino acid diversity number” stands for 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
are shown. During this process it may be found that some sequences do not contain
all positions of other aligned sequences, i.e. it may be possible that sequences
contain one or more deletions. To achieve maximal levels of identity and
conservation gaps can be introduced in these sequences. The gaps are denoted by

hyphens in the illustration of the alignment.
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35

M metalloproteinase MM02human P08253 10 2 MMO2 rabbit P50757 05
matrix MMO3human P08254 11 metalloproteinase MMO3RABIT P28863

ABI P28863 13 MM03_RAT P03957 14 matrix, ...
“V%/ﬁ\%g)%gér&nﬁan P22894 15 metalloproteinase IMIMOS MOURSE g

8 MMOBRAT 088766 17 matrix ~MMQ9 BOVIN - P52176 18
metalloproLein ase Miv109_CANF'A'091'8733 19 9 (canis familiaris, dog)
MB/109 human P1478D 20 MM09_MOUSF,' P41245 21 matrx

MIVHO_tbineadRedaaihb EkiedsotalldpatiteinaSR MMIKL-PCR)URR. “Linear
(I\)/I% 1g’sl\%§n6%lem8]i@2” B?%EI%%%%%\AA%MME%E@[}%Q% ggiahls]éfragments and
BT TR IS O BAG0H E ML RABH (7658710
265NiMEE ATGTESE S HRHMWEEK G\veelo Aigseiaiaues 10 11991) 366-
metal ghigtetease MML 3. PR SEQLSA2 7931 1281MM1:3. Augaan trdH4h3t is
3%%Méﬁ£ﬁ@éﬁh@%§c@ﬁégp%ﬁ{%%@ u “%@He-;ﬁgggl‘l”%éld “terminator-
metalloprpteinase MM14 mquse P53690 35 M14 PIG.Q9XT90 36
MIRLERAGI: Qo027 s N4 A 1095 3B Ma B RLHL AR o
PSt@ERcge translation control sequence (RBS = ribosomal binding site) and the T7
phage enhancer sequence (gl0epsilon) (Lee, S.5., and Kang, C., Kor. Biochem. ]. 24
(1991) 673-679). These regulatory sequences enable a coupled transcription and
translation in a rapid translation system, e.g. RTS 100 E.coli HY System from Roche
Applied Sciences, Mannheim, Germany. The terminator-module encodes a
translation stop-codon and a palindromic T7 phage termination-motif (T7T).
Optionally, these modules comprised DNA sequences encoding polypeptides,
which can be used in subsequent affinity purification or labeling procedures. Linear
Expression Elements (Sykes, K.F., and Johnston, S.A., Nature Biotechnol. 17 (1999)
355-359) were assembled by these modules by a two-step PCR. In a first 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-specific flanking
primer oligonucleotides, which introduce overlapping complementary sequences to
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 oligonucleotides 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 to 55 bp. After 30 PCR cycles the PCR mixture containing approximately
50 ng of the elongated gene-module DNA is transferred into 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 terminal primers. In the presence
of a DNA-polymerase the 3’-ends of the hybridized complementary DNA-
fragments are enzymatic elongated (Barik, S., Meth. Mol. Biol. 192 (2002) 185-196)
to a full length DNA transcript comprising all three modules.

The term “microorganism” denotes prokaryotic microorganisms and eukaryotic

microorganisms. The “microorganism” is preferably selected from the group
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metalloproteinase MM 15 MOUSE 05473 15 2 40 matrix MM16-hurrian
P51512 4 2 metalloproteinase MMI6_MOUS MOUSE Q9WTRO 42 16
%%%80%& 035548 43 WO 2006/072563 PCTIEP2006/OOOQ€§

) : (]E%g’mﬁ/ooqom
sequence Id of the PEX-fold in PDB data swissprot data bank hemopexin

Protein family bank code number dor;gin as used in this invention (SEQ

ID NO:) matrix MM17_human Q9UI.Z9 44 metalloproteinase

NIM17_MOLTSE Q9R0S3 45 17 matrix MM18_XENI4 metalloproteinase
(XenoptiadasViscAfieain ) 1R800 4 ulltficlswees fiigbsiditrixtrains, Salmonella

ML BUMARLIAIS G2t B?@@%?M%é@@&@i&?g%gsﬂ%@ o {02 Bte,
4§%m trix MM2030V-I Oégégz ?; % Il éﬁl %g_l‘wﬁyﬂﬁp seast
0GBAEL B S0 M MO TRE 547748 01 MMBDIPIG: P79955 55 hdti
MMZADShUHarcCONERY Sachitatisstotdiise aveaumcUseggries 2nd
545 iz bAdHr AYERQIIPWE 55 matrix metalloproteinase MM25_human
Q9NPA2 56 25 matrix metalloproteinase | MM28 human Q911239 57
28%'&%09&‘[%%@ Y&@&m?alﬂy%ﬂaegc%&%% Sa% applicable protein-scaffold: First, the
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.
Mol. Recognit. 13 (2000) 167-187). Second, the protein should posses a spatially
separated and functionally independent accessible active site or binding pocket.
This should not contribute to the intrinsic core-stability (Predki, P.F., et al., Nature
Struct. Biol. 3 (1996) 54-58). Ideally, this protein-family is inherently involved in
the recognition of multiple, non-related targets.

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. Res. Commun. 176 (1991) 1000-1006).

The crystal structure analyses of proteins containing hemopexin-like domains show
that this domain adopts a four bladed beta-propeller topology (Li, J., et al,
Structure 3 (1995) 541-549; Faber, HLR,, et al., Structure 3 (1995) 551-559). The
blades are each composed of four beta-sheets in an anti-parallel orientation.
Tbgether they form a cavity in the center of the molecule. The four blades are
linked together via loops from the fourth outermost beta-strand of the preceding
blade to the first innermost beta-strand of the next blade. A disulphide bond
connects the terminal ends of the structure, i.e. blade 4 and blade 1.

The PEX scaffold is involved in different, but quite specific protein-protein- and
protein-ligand-interactions. Therefore the hemopexin-like structure forms a
versatile framework for molecular recognition (Bode, W., Structure 3 (1995) 527-
530). For example, binding sites for ions like calcium, sodium and chloride (Libson,
AM., et al., Nat. Struct. Biol. 2 (1995) 938-942; Gohlke, U., et al., FEBS Lett. 378
(1996) 126-130) as well as for interaction with fibronectin, TIMP-1/2 (tissue
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VTNC_MOUSE P29788 '59 VTNC_PIG P48819 60 VTNC RABIT
P22458 61 (Table | end). The hemopexin-like domain just accounts for a

@%I?qu f the full length protein. The following table Iistsg@glﬂgafm@&
the align ble II:

ed hemopexin-like domain in the 5 full length proteins. Ta
Location of the hemopexin-like domains in the proteins of table I.
sequence amino hemopexin-like protein acids domain total i start | end
SEQ ID NO:02 663 469 663 SEQ ID N0:03 305 97 280 SEQ ID NO-.04
30620%v2R0 SEQHDRIN 051662408 1B62MA: 2006/0N2E563 and heparin are

g@%@ﬁ%@?ﬁi@@%@%&;dédsgl%&&%%c%@mim.omamgﬁgﬁi.nzﬁﬁel( é@@@‘}eii’oﬂﬂcgi%l ;

oI RE e i e o T o b e e

IDSRG PGB0 468 BegeSECIyNEEP 4P 2872 4F08EQ ID NO:12 477

287 477 SEQ ID NO: 13478 288 478 SEQ ID NO: 14 475 285 475 SEQ

IDTNOh IR AR AR ABYotS E Qo NEFEE 465:R 18- 48RrDERIBIN hbhg its

468 10408, SEO N NOUR 2 208 L1550 RNORAS {04 TA0.108, o
e.g. human Matrix-metalloproteinases 1, 2 and 13 has been reported (Gomis-Ruth,
BX., et al., J. Mol. Biol. 264 (1996) 556-566). 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, D.T., Curr. Opin. Struct. Biol. 9 (1999) 715-
721).

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 in suitable
protein frameworks (Binz, H.K,, et al., ]. Mol. Biol. 332 (2003) 489-503; Forrer, P,
et al., ChemBioChem 5 (2004) 183-189).

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

affecting the proteins structure, functional conformation and stability.

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

the scoring matrix blosum 62.



SEQ ID NO:21 730 531 730 SEQ ID NO:22 476 286 47'0i SEQ ID
NO:23 476 286 476 SEQ ID NO:24 488 291 483 SEQ ID NO:25 492 295

TG
471 SEQ ID NOSI 472 282 472 i SE
NO:33 471 281 471 SEQ ID NO:345;

511 314 509 SEQ ID NO:36~ 580 WO 20061072563

>

NO:26 470 279 470 SEQ ID NO:27 462 272

74 464 SEQ ID NO:29 465 275 465 SEQ ID %Fé%‘%%@”&?ﬁ“
ID NO:32 471 281 471 SEQ ID
5316 511 SEQ ID NO:35 582 316

PET¥ER2QQEI00a40 phosentienaeiaimirad RINopexisddike | protein acids
domain total start end SEQ ID NO:37 582 316 511 SEQ ID NO:38 582

DL D)

\ SEQTDNO40657 365 e Did of the
ID NO:41 607 P?g{f) LTR% ID NO:4R 607 J~ éi‘;% 35k SEQ 1D iN@atdxin
Proti0BAAP 535 | f 43 648 332 SIGRE 45 578 336BA0 as used in
SEQ ID NO:4 Pk %d77 467 SEQ ID NO:47 508 286 475 SEQ I‘Fgg&q" 1on
527 286474 SEQ 1D N" 49 481291 481 D NO:)
peroxisome “TTPEX2_mouse . | P55098 03
assembly factor PEX2 rat P24392 04
matrix MMO1_Bovin P28053 06
metalloproteinase | MM01_HORSE Q9XSZ5 07
1 MMO1_human P03956 08
MMO1_PIG P21692 09
mafrix MMO2_chick (chicken) Q90611 02
metalloproteinase | MMO02_human P08253 10
2 MMO02_rabbit P50757 05
mafrix MMO03_human P08254 11
metalloproteinase | MM03_MOUSE P28862 12
3 MMO03_RABIT P28863 13
MMO03_RAT P03957 14
matrix MMO08_human P22894 15
metalloproteinase | MM08_MOUSE 070138 16
8 MMO08 RAT 088766 17
matrix MMO09_BOVIN P52176 18
metalloproteinase | MMO09_CANFA 018733 19
9 (canis familiaris, dog)
MMO09_human P14780 20
MM09_MOUSE P41245 21
Ezzgﬁ{oproteinase MM10_human P09238 22
10 MMI10_MOUSE 055123 23
xggopmtemse MM11_human P24347 24
11 MMI11_MOUSE Q02853 25
matrix MM12_human P39900 26
metalloproteinase | MM12_MOUSE P34960 27
12 MM12_RABIT p79227 28
MMI12_RAT Q63341 29
matrix MM13_BOVIN 077656 30
metalloproteinase | MM13_HORSE 018927 31
13 MM13_human P45452 32
MM13_RABIT 062806 33
matrix MMi4_human P50281 34
metalloproteinase | MM14_mouse P53690 35
14 MM14_PIG QYXT90 36
MM14_RABIT Q95220 37
MM14_RAT Q10739 38
mafrix
. MM15_human P51511 39
metalloproteinase | 15 MOUSE 054732 40
matrix MM16_human P51512 41
metalloproteinase | MM16_MOUSE QIWTRO 42
16 MM16_RAT 035548 43




SEQ ID NC) 50 483 293 483 SEQ ID NO:51 482 292 482 SEQ ID
NO:52 483 293 483 F SEQ ID NO:53 645 377 572 SEQ ID NO:54 618

V?BE%%A@ %%Q ID NO:55 618 350 545 SEQ ID NO:56 562
7520 328 520 SEQ ID NO:58 478 288 478 SEQ |

RGOS

287 478 SEQ ID NO:60 459 265 459 SEQ ID NO:61 475 288 475 (Table
Il end). A consensus sequence of ZId?)osmons has been determined by
the alignment of the above listed hemopexin-like domains (SE

1D)

NO:01, SEQ ID NO:88). WO 2006/072563 PCT/EP2006/00000
nu r of differentamineBBidstper pt
Protgig mﬁw}blle antamirodacid diversity nu

see table III)| Gaps in the sequence &

re marked by a hyphen (-

153%11[5?1@ of the
Dsitissphasifedardetermine
miveri{¢tetermination of vclgﬁﬁﬁ“‘ a8 used in

Yention

(SE® ID NOY)

matriable IV for t Jemgprgent ofq Sllnzztglé?

rnla)llnlmlm nneelhln numbear.is 21

metaiopseisyises

rll\/arclf\l ALHA nr\ is_aiven

tereat amino acids (am

gﬁfé)r every position )1‘4g1e

ng acid

(20

matri;

meta &Iélﬁﬁlé@ln Ké‘enopg-raewéﬁg ca'rol‘ low g Iyﬁ%% number indicates

18 conserved posggq,@d figh diversity number indicates flexibility

T TTUT T T T 1o

\L\J

adighly

at this

matfosition. Table no aC|d diversity lég%li?r for each position
metdbProtEitins ‘%/I m@g@ensus seq%@ﬁ@@ for the consensus

f7the
48

eqagLience
TTToUT

19 Qnr‘ll lence \I\Ilfhnl 1t SEQID-NO:01 féglr the consensuys-< \21:2;
matt] . N
ith %%iag §§8.ICVCPJ L CIENOEOD
t %% W3a 50882 5
nz)e 76 (?81 (glélgégﬂ O.N a9 __?;;@gwm Cl~wc~mes;

Uf N
E mmp

'meEm ~EZH1\QG§I,H$IC£10NNdCRVNZ@CNN'ONNa,EGDEo
matxC8 ~' MM?24_human Q9Y5R2 53
metalloproteinase | MM24_MOUSE QOR0S2 54
24 MM24_RAT Q99PW6 55
matrix
metalloproteinase | MM25_human QINPA2 56
25
matrix .
metalloproteinase | MM28_human Q9H239 57
28
vitronectin 1 VINC_human P04004 58

VINC_MOUSE P29788 59

VINC_PIG P48819 60

VINC_RABIT P22458 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

5 full length proteins.

Table II: Location of the hemopexin-like domains in the proteins of table L.

sequence amino hemopexin-like
protein acids domain

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




UEOOE-100N moco~144118711130101736 2111457 88
813161745 324678991323175S 424799011113351768 5

SN

13 810517949137141805 9115289512

1341773 6749119281356178131 710

P

6 1035339611139i918271145421976_140131836 12655

29891418184 137562399814

618510 14457210091 1438

18612 15105891011414410187101 16,759.11~;,102914517

188 12 17] 4 60 4 103 8 1464193 BNiPg 61 5 Femapra7igeoo 197
62 3 105 11PI98E2 191 1 DBFSIH3 2 106 10 140981883 21 8 64 |4 107
11 150 8 193422 7 65410840 151 14 1941595 7 | 66610918 152
10 . 195 2 |F£Q Y9060 7 153 9 10996 10 254 6811 111% 1546
197 8 1 WQ 2006972563 POTIEP2@861000004 1775c 0 Cw&®N G U C U
Uuu Od %E’é‘fﬁ ﬁ)ogé) a=n 72, e 9EWo- We =E me 95V E

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:16 465 276 465

SEQ ID NO:17 466 277 466

SEQ ID NO:18 712 518 712

SEQ ID NO:19 704 510 704

SEQ ID NO:20 707 513 707

SEQ ID NO:21 730 531 730

SEQ ID NO:22 476 286 476

SEQ ID NO:23 476 286 476

SEQ ID NO: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

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




OO)UNONUJOC)JOUCNJI CLNAdNRFANNGC.NroCC.N
CEmNEermNEmM" 'Evtc.G ~) ovNNUNNNCNNCONNN
w5532 CPCOGO~ED~"~pGb tpUNUNUNMMNLLaG00s
699112715541987 297091137158419912 28771121149
1572200 2967271151115814.201 10 302737 11610159 11,

20210 317744117 13 160 10 203
7651192162420511.345731201163 72065 35117810

327751181116162048 338

1218

1645207 4 36 10 79 7 12pSSHEB3H8Y 37 1?—%@1%‘3@3%‘3166 10 209
9 38 15 81 F9%%¥'5 167 13 %g 1L 168 12 40 118 ai’élq)ﬁsg 1182 al 41
184 12 1 176-8-42-9-85-8-17+ 8436 86-13172 8—(Fablefirend){ WO
2006/07256FREP/FP5106/000004 518 Table IV: kﬂvnmant%] lelfor the
sequences SEQIPN{EB02 to sequehtge SEQ ID N@&L61. SEEQ IDNO:02
\F;,-D\chcl (T|— %é‘iﬁﬁ %C@f/g DQN {0602659 .EE.DDSIB\ e %S L \53%\%'(0 TQ- Té
G R SEO |BBWIBSPEI CTOCINFAGIAQI E- SEC ID
NO:06 P E ¥56 St TF DATBIR GE- | 340 535

SEQ ID NO:42 607 340 535

SEQ ID NO:43 607 340 535

SEQ ID NO:44 606 332 529

SEQ ID NO:45 578 333 530

SEQ ID NO:46 467 277 467

SEQ ID NO:47 508 286 475

SEQ ID NO:48 527 286 474

SEQ ID NO:49 481 291 481

SEQ ID NO:50 483 293 483

SEQ ID NO:51 482 292 482

SEQ ID NO:52 483 293 483

SEQ ID NO:53 645 377 572

SEQ ID NO:54 618 350 545

SEQ ID NO:55 618 350 545

SEQ ID NO:56 562 314 511

SEQ ID NO:57 520 328 520

SEQ ID NO:58 478 288 478

SEQ ID NO:59 478 287 478

SEQ ID NO:60 459 265 459

SEQ ID NO:61 475 288 475

(Table Il 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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R B0 SegioN®s8ssms kequents Bith 2215 S MAIRIESS.SEQ ID NOW
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NOAT-4ICEG NI YR VIREGE - 2 So| et kY
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3 1 12 46 | 7 89 | 9 132 3 175| 5
4 | 2 471 9 90 | 11 133 5 1761 8
51 5 48 | 12 81 | 8 134 5 1771 3
6| 7 49 | 11 92 | 8 135 | 6 178 | 13
71 10 50 | 3 93 | 5 136 | 7 11791 13
8 | 10 51| 7 94 | 9 137 | 14 180 | 5
91 11 52| 8 95 | 12 138 | 11 181 6
10| 3 53| 3 96 | 11 1391 9 1821 7
11| 4 54| 2 97 | & 140 | 13 183 | 6
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15 | 10 58| 9 101] 4 144 | 10 187 | 10
16 7 59 | 11 1021 9 145 | 7 188 | 12
171 4 60 | 4 103 | 8 146 | 4 189 5
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191 7 62| 3 105 | 11 148 | 12 191 1
20| 2 83| 2 106 | 10 149 | 8 192 3
211 8 84 | 4 107 | 11 150 | 8 193 | 1
22 | 7 85 | 4 108 | 10 151 | 14 194 | 1
231 7 66 | 10 109 | 8 152 | 10 195 | 2
241 2 87 | 13 110 | 7 153 9 196 | 10
25| 4 88 | 11 1111 5 154 6 1971 8
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2006/@32563 PCT/EL2088/0000044-192 (Table Y poiftinued) M
KDREMWR TN FRGKENLUEE RERDIFR NBE 10w
-EERGED) FRAIRT F IS GRF | Wk T% P ORI
N 1 b. / = L O =L TR

FFREREMRENDG v v iR F R RNy EE -
VM—“_3 Lér(FYlybl'( I5I\IPF f-é:lQIVIF B FYYM Rshs NBF\V
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371 12 80 8 123 g 166 | 10 209 9

381 15 811 4 124 5 167 | 13 210 1

381 11 82 8 125 4 168 | 12

401 11 83 9 126 4 169 | 10

41 12 84 | 12 127 8 170 8

42 g 85 8 128 9 171 8

43 6 86| 13 1201 12 172 8

(Table II end).
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(Table IV end).

This method for the determination of the amino acid diversity number is an all-
purpose method and generally applicable and not limited to a specific amino acid

sequence, polypeptide, domain or protein. Thus, the proceeding can be applied
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ala g SP &S\évﬁhpa lﬁ\%’?\ M&Bﬁl% &E Xﬂl@ll a}_e ]B)CE%ﬁﬁe I%OQ a\fefr(tiarﬁmtﬁo\ét

OB PRIE TR E S RN DB A KL PR &K p ¢

DAGYPKLIKHFPGGPKIfADAAYPKISHPGRFKI MD
KWith BvRalnins &M &RrGrpckcvlalibD b oraBldRplsito s Bifh @ IDwkdlyenity

D KBk PiR Lk fndh @ 2l Kevn NERGHELY TR lote Bitefifp tutaber
vV V D %P K N

S
SR, B SRS M 6@@
vvt@l@ Hip ghigtpwys foang tp peeaqsprveq fy5E ¢ S0P paaeqess %é}’éﬁ
WEbIB IVP. AL BysEif Gediielifs podititnQNG R8s Gl o BetdgerTed yn all

Wa%agrﬁcﬁlgm%&ﬁ—gkx sFe)qlﬁeBcIsW s Gehfdrfstatls the excellent applicability 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. alterable amino acids, of the full length
polypeptides of SEQ ID NO:02 to SEQ ID NO:61.
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NIDPGYPKPIT-ITAIKPESP MDP3YPAQSF-I-WRGVP
STLMDPOYPAQCP-LWPGVPSML MDKGPKQSND

WE%&%}%‘%CFSSVFKPKCLFTCVPNC DLSRPXTPEgzﬁ)(!ﬁ)(%UM

RMEKDYPKSTEF EFGVNGQr MEKD
NrEEESGVNGC M.EKOYP NTEEEFSGVGP MDKD
YKNTESESGVNGQDYPKBI -VWKGPQAP TDP3YP
KPT-VWKCQAP 7TDP3VPKT-VINKGIPOAP PCPGY
Pile W5L'1§%1H\§ 5 AR R BmNE Rid posRibrS in QchDMhGedRdncel/SEQ

I@ ﬁ@ @ eWeLS SD 119‘1;5:&65 ik Xul}hﬂar\(n%& fe o'aﬁltyﬂs MEMAT

E%DWLV

\Aftqkepcml%f@wwes% /B‘fé%'@é“baé*f‘/ﬁ‘ﬁﬁ%&% RS0 G0% “°’§§SP(%“°%T§|V
cdnﬂﬁu&ib@rAtWLGLTDSGYTYFFKDQYY HDSTLGSSC
KECALCCEWPT SDS'LGSSGKECALCGEWPT DAV

V%‘ég)%éz&:HSYFFKGTYY DAVFQKC--CFHGRRC D
KD---FYFFHGTRQ DAVFMKD--CFFYFFHCT

RUDAVQKO--3FLYFFHGTRU DAVVDLOGGCHSYF
FKGA¥Y DALV FEE FACF FNF FHE S BH DRV PBA PG F

LYFFS®%BSS®@ 507 510 514 515 522 529 530 531
534 541 547 549 550 553 558 559 566 567
568 569 570 577 578 579 580 589 590 597
508 600 604 608 611 612 617 618 619 620
626 627 628 629 638 639 645 646 647 648
650 652 654 655 658 663

SEQ ID NO:03:

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
233 239 240 241 242 251 252 258 259 260
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
233 239 240 241 242 251 252 258 259 260
261 266 268 270 271 274 279
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CAVFEAF--CFFYFFSGSSQ DAVFEAP--GFLFFSG
SSUDAVFQQE--HFFHVFSCPRV DAVFLCO--SFFL

“Ei%i%ﬁ§%§ Y DAVQQb--SFFLFFSGPOV HDQ, é%§%§g¥o4

VHDFQYQEKAYFCODRFY HDVQY
YF,,ODRFVHDFCVCDKAYFCF.CKFF DAVLQAF--C

F-VFFSCSSQ DAVLHEF FFRCS$C DAAFODAD
GYAYFILRRLY DAAFCOAEOYAYFLRGHLYVY DAVFY
S WK WnYikuédC SNQ DAVYFKFHYYIFQG.AVQ DAV
FYQRVYYFFCGPNODAVYFKRHYYFCGAVO DAVYV

(Qg%&éﬁ?‘(é;é%fd(B PQ "AVYEKN--GYFFNGPIQ OAVYEK
N -~ ]I\I FNGPIQ DAVVEKN--GYFFNGPIC RGSF
MGSDV-TVYKCNKV RGSFMGSDEV-TYFYKNKYV R
G S F M465 DNV F4V4Y FAVK GANK Y4 C SEM GOS D WE T ¥0B Y K

TRV B A N AT YV KT K Y C CaV AR NaF T
YFYKC%%S?/&‘OCGS%SAFVS%?KE"F G vé\S/Kgf’%E:}%G%? Y,
HKFNBETEYRE KYE 0B'AMRWSHFG ABY PERGYEY
LbAM BW SDG ASV FeB/R CSQE Y6ID A AR Y ¥IR - - @R LAIF F |
GRSQe5 626 627 628 637 638 644 645 646 647

649 651 653 654 657 662

SEQ ID NO:06:

276 277 281 282 283 290 307 308 309 310
311 312 315 319 320 327 334 335 336 339
346 352 354 355 358 363 364 372 373 374
375 376 383 384 385 386 395 3% 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:07:

276 277 281 282 ’283 290 307 308 309 310
311 312 315 318 320 327 334 335 336 339
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



SAAMSWQDCRVYFFKKVV SAAMSWQDQVYFKGK
EY DAAVEN--rYIYFFSCPKA DAAVLN--GYVFFSG
/§?€%§\‘V LN--GVYFFSGKT DAAVLNG VK}E%;:E§$§gﬂé?ﬁb4
KCVYTYFVKGROY CGA-ISKEC ﬁE
(: R OY CGA1SKECYVTYFVKGRDY UDVTVSNAG.D
TVFFKCAHY SGALPRDGEINFFRDDR Y QS---------

VEFSDKY QS--------- V-SDKY QS-_-VFE QS--__-
- (MR Sdated WO 2006/072563 PCT/EP2006/000004 27, (Table
IV continued; LQMEDKSLKI----VKI MP4T!ICCEHVCV --
~-VCV MPHTIGCEHVCY----YCV LKLENQSLKS----
_ SRRIBNGEE D P QTKR I ------- LTLKFDPKTKRI------
LTL VKDPKIKR------- LTLVQFDKTKRI------ LTL

LKLENQ@S5LKS 281--28V K283 E B4 P NOAK KO¢ - - 369 - -3ILH | L
EFDP%M\KEﬁY"ﬂB"BBF '3§OE %B’N%ﬁK\égs"saé Tkéé’ '—

EFDNAGKYV=--2--- q% ------- AENV
SHRV?46---3-5=2T R F&%KB?)%SF% v 20457 RV?’WE&\%SS

QNEVHRS5--376.- 389 D 384 385 38 395 396 403 404
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: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 39 403 404
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:

467 468 472 473 474 481 498 499 500 501
502 503 504 507 511 512 519 526 527 528
520 531 538 544 546 547 550 555 556 563
564 565 566 567 574 575 576 577 578 586
587 594 595 596 597 601 605 608 609 614
615 616 617 623 624 625 626 635 636 642
643 644 645 647 649 651 652 655 660
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KSDTSK_DV------- VE VKVUKEDV------ V

WRVNSRNEVN------- QVD WRVSSRSELN------- Q
VUWRVS5FQNEVNKVUPEVNQVO FEFDPNARMYV --

----- PEFUPNARTV-------1HI WKFDR
“9@W$H%\NKFDPVKVKV ------- LEGFEYS%@%&mWM
----- TKTLEYUPLFRRV--5----TKTEQERV-------T
KKLEVUPLORV------- KT FEVSWSNR-------- VRV
FEVSW5NR------- VRV FEYSWENR------ VRV FEV
S (ReldekVRontinued)- VRV AIKFNNQKLKV------- EG WKFN
NQKLKV ------- EPG WKFNNQKKV------- EPG WKF

------- EPG WKFNNOKLKV-------EPG W
NERLRM -------- PG WKFNNERLRM-=----- EG W
KFNNOILKV ------- EPG WKFNNQKV------- EPG W

KFNNZSL K282 --293--RRC W KYRUGE LBXW--32t--BP G
WKV LZE LBA - 337 - -3A P G3F EBN N&K Ris - -345_ V3V W

RNOQ4sRV %L“%g"%ﬁ‘%5L§§§§Vvﬁ5"ﬁg;é@3Y
EKEDC -3 _v¥v ¥Ry iP5 F RPE D 06 - 407 _ T \Abhy 415

417 421 425 428 429 434 435 436 437 443

AAL 454 455 461 462 463 464 467 469 471

472 475 479

SEQ ID NO: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
417 421 425 428 429 434 435 436 437 443
444 454 455 461 462 463 464 467 469 471
472 475 479

SEQ ID NO:13:

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



(82}

WKDNQKLSV------ EPG WKFUNQKLSV------- EG

WKEUNOK-SV------- EPG WRFEPKNSIKT------- EP
Wé%ézfg%QA KLQA------ TS VRVNLRTR R VoPrfepsigfons
“@’ﬁ\/ NLRTKRVO5----- NPP YRVNLRTQKVDT---

-VTPP YRVNLR-QRVD7-5;-VNPP WO 2006/072563

PCT/FP20061000004 -28- (Table IVcontinued) GKISSDW'LGC 1<
SSFLFYFTC KS$FLFYFTC GSIKTDWLGC LKANS-
W(EMEKAihSdW FNC CY.ANS-WFNC QKANS-WFNC
GSIKSDWLOC LKSNS-WLNC LKSNSVIFNC LKSNS
-WF%(}%&K‘SNS-WFNCARGNK-VJLNCARSNL-WL
NEXNBYONE -WLNC YVGYVTLLKC SVGYVTILQC Q
VGVVTQC DVGYVTLLQC LKSNS-WLHC LKSNSW
LLC FBRLYSGFBG C292 295 300 317 318 319 320

321 322 325 329 330 337 344 345 346 349
356 362 364 365 368 373 374 381 382 383
384 385 392 393 394 395 404 405 412 413
415 419 423 426 427 432 433 434 435 441
442 452 453 459 460 461 462 465 467 469
470 473 477

SEQ ID NO:15:

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

SEQ ID NO:16:

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

SWFDC -SSTS-WFGC MTTNSLWC MPTNS-_WC Si
WC MPTNS-LLVAC VPKSALV!IMGELBa8000
YPKSALVIPAGC VFKSALWMGC YPKSALW
MCC VPKSLFMGHPKSLFMGC VPRSILFMGC YFR

NS

04

SILFMC YPRSFMGC YPOSTA'AILVC YPQSA'VIVCP
SNS-WGC YPRNI$SVIMHC PN7TWMHCKSSS-WIGC

V(b1 ecMidhfadd) VSSWIGC LKSNS-WIGC YPRNILWM
CCVPRNLWMGC YPRNLWMGAPOPMGWLCC GR
WATFWMGC VFRSIAWVPRSIAW!C

SEQID NO:17:
278 279
313 314
348 354
376 377
414 417
443 449
466

SEQ ID NO:18:
519 520
555 556
590 596
616 617
650 654
674 682
699 702

SEQ ID NO:19:
511 512
547 548
582 588
608 609
642 646
666 674
691 694

283
317
356
384
418
450

524
559
597
624
657
683
707

516
551
589
616
649
675
699

284
321
357
385
423
451

525
563
598
625
658
689

517
555
590
617
650
681

285
322
360
395
424
452

532
564
601
626
663
690

524
556
593
618
655
682

292
329
365
396
425
454

550
571
605
635
664
691

542
563
597
627
656
683

309
336
366
403
426
456

551
578
606
636
665
692

543
570
598
628
657
684

310
337
373
404
432
458

552
579
613
643
666
694

544
571
605
635
658
686

311
338
374
406
433
459

553
580
614
644
672
696

545
572
606
636
664
688

312
341

375

410
442
462

554
583
615
646
673
698

546
575
607
638
665
690
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VPRSIAWLGC PRSIAWLGC (Table IV end’,. This method for
the determination of the amino acid diversity number is an all- 5 purpose
“IB%ERQ)%% generally applicable and not limited to a specifig 2Pp%@Sid0004
sequence, polypeptide, domain or protein. Thus, the proceeding can be

applied WO 2006/012563 PCTIEP20Q6/000004 _29_ similarly and
accordingly with other sequences to determine and identify amino acid
positions with a high variability and which are accessible for alteration
witfieble Havirignaesirong influence on the stability and functionality of the
structure. With the amino acid diversity calculation amino acid positions
Wi%@ W\_/ﬂsity 5 number, i.e. smaller than 6, have been identified.
This low diversity number resembles a high conservation like e.g. for the
cysteine residue in position Nr. 4 (see table IIl), which was found to be
conserved4n 5716f thé160 sédlended analiized $4ée table I\BESThe549
cysteine sesidussin pasition Mg 2163was feynd toybe conserved in alg

analyzedshemopgxin-like se%ncg§%Thingem851§trat§)%the&gcellgfbt

applicability of 10 this approach, as these two Cé%}:ine residues are of

high imp8 nc8lih th&'scaffdrd. ThSe thlresititles 67 thé3§isulﬁ‘f*ﬁde
bond thaf4s es$éhtialfo# thedfdrméiidn offitie hefopexin-likétructtife by
linking thesfourtdybladeywith ghe firgigbladegsf thegpolygeptidesokromghe
amino acjg,divefsity ninber as compiled and listed table 11l amino acid

15 positions in the consensus sequence with a high diversity/variability
can be identified. Because from the identified high diversity amino acid
nubbels 8¥ARd: consensus sequence the corresponding amino acid
numbers of the full length polypeptide cannot be obtained directly, table V

lists the aino agid nymbers Qf the, jidentified high divg(ggity %%’sg'no %;;ds,
i.e. alter éfgami 0 acids, of the full length 20 polypeptides of SEQ ID

NO:02 to°SEQ NFNOBT. W& ©006/07258% PCTIEP2606/000004 230
Table V: G8ting8t theddterablé anfid acfddositibhs ifSachtdf the628
sequencéssSE@31D Ni3702 wpsequence 88Q 1B3440:6b6Thespumbsying of

the positighas in@ach sgauepgee is gy gongistency,with the amino acid.
numberiné%af th&&orrgggon%&g fu}b&eng%frot%@ 5 %%Q III%OIEIO:O%1
712 715 720

SEQ ID NO:22:

287 288 291 294 301 316 317 318 319 320
321 324 328 329 336 343 344 345 348 355
361 363 364 367 372 373 380 381 382 383
384 391 392 393 394 403 404 411 412 414
418 422 425 426 431 432 433 434 440 441
450 451 457 458 459 460 462 464 466 467
470 474
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470 471 475 476 477 484 501 502 503 504 505 506 507 510 514 515
522 529 530 531 534 541 547 549 550 553 558 559 566 567 568 569

wi DfebrE 579 580 589 590 597 10 598 600 604 608 611,614,640 8004

619 620 626 627 628 629 638 639 645 646 647 648 650 652 654 655
658 663 SEQ ID NO:03: 98 99 103 104 105 111 128 131 135 136 15 145
146 153 159 161 162 165 170 171 1 5 180 181 182 183 190 191 192
7.93 202 203 210 211 213 217 221 224 225 230 231 232 233 239 240
2412402\ 2h 252258 259 260 261 266 268 270 271 274 279 20 SEQ ID
NO:04: 98 99 103 104 105 111 128 131 135 136 145 146 153 1.59 161
162 1%@%\@0} 171179 180 181 182 183 190 191 192 193 202 203 210
P8 291 224 225 230 231 232 25 233 239 240 241 242 251 252
258 259 260 261 266 268 270 271 274 279 WO 2006/072563
PCT/FP280612890049131- 134able3vicortitued} SEQ 3IMBNO30S: 462%70

474 475 476 483,500,501 593950353@4 5@;3 5061509 543 514521528
529 5305 533.540 546 548 549 566,567

577 578 %g}g 5§§ ’589° 3%6 2’55? 599603 é 1%%1 gﬁ% 61%%186%5
625 626 B27 63816373838 6498645846 67 644651 653 654857 B2

SEQ ID MR:064276 2B 281282 283 29307 388 30$810 4301 34@1315

319 320 27 3341335336 338 450 460 462 464 466 467
470 474

SEQ ID NO:24:

202 293 29 297 304 322 323 324 325 326
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 NQO:25:

296 297 300 301 308 326 327 328 329 330
331 334 338 339 346 353 354 355 357 364
370 372 373 376 380 381 383 389 390 391
392 399 400 401 410 411 418 419 421 424
428 431 432 437 438 439 440 446 447 448
449 457 458 464 465 466 467 469 471 473
474 477 482
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346 352 354 355 358 363 364 372 373 374 375 376 383 384 385 386
395 396 403 404 15 406 410 414 417 418 423 424 425 426 432 433 442

W%4§)&g@2%§§) 451 452 456 458 460 461 464 468 SEQ ID NQ:Q/r (8 Rddoos
2

281 282 283 290 307 308 309 310 20 311 312 315 319 320 327 334 335
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 25 461 464 468 WO

200610 2568tRGdIEP2006/000004 -32- (Table V continued) SEQ ID
NO:08: 276 277 281 282 283 290 307 308 309 310 311 312 315 319 320

3%@3@&%@6 339 5 346 352 354 355 358 363 364 372 373 374 375
3 4°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 RBD:0928276 28p 2828882 283 2929307 308 30813103311 332315

319 320 $27 3343355336 339 346,352 35¢ 3553858 368 36ABT2 A3
374 375,376 383 384 385 386 395 396 403 40415 406.410,414 417 418
423 42452? 5 4 43243 %gs ﬁg 4436?149 %gg 45316§52 ?1256 4%&? 6}160453317%1
464 468 BEQ IBYNO: 266 467468 499 4738474 288 498290 480 547 20
502 503 804 5015114872 51005261807 5% 427 428 429 435

436 437 A6 A47 453 454 455 456 458 460

462 463 466 470

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 38T 382 391 392 399 400
402 406 410 413 414 419 420 421 422 428
429 438 439 445 446 447 448 450 452 454
455 458 462

SEQ ID NO:28:

275 276 280 281 282 289 306 307 308 309
310 311 314 318 319 326 333 334 335 338
345 351 353 354 357 362 363 370 371 372
373 374 381 382 383 384 393 394 401 402
404 408 412 415 416 421 422 423 424 430
431 440 441 447 448 449 450 452 454 456
457 460 464
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529 531 538 544 546 547 550 555 556 563 564 565 566 567 574 575
Wg?@@ﬁﬁgs 586 587 594 595 596 597 601 605 608 609 eélé %@%@""" )
1 4 625 626 635 636 642 25 643 644 645 647 649 6 5

660 WO 2006/072563 PCTIEP2006/660004 -33- (Table V continued)
SEQ ID NO:11: 288 289 293 294 295302 319 320 321 322 323 324 327
331 332 339 346 347 348 351 5 358 364 366 367 370 375 376 383 384
385,866/387:3R4895 396 397 406 407 414 415 417 421 425 428 429
434 435 436 437 443 444 454 455 461 462 463 464 467 469 471 472
475 479 10 SEQ ID NO:12: 288 289 293 294 295 302 319 320 321 322
395Q51 N972931 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 48% 435486 48T 4438444 A4 A5HAGL AR 4684643467

469 471,472 475 479, SEQ,R NO3: 289,290,294 295.296,303 320 321
322 32320 324.325 3%%88 332,333,340 347 348 349 35 35(%%4615;%76368

371 3767497 384385386 387 3887305 F0b 39398 X07 4
418 4223426 425430885 436 432438 £84 445455 ¥56 4694634984
465 468470 47@ 25483 4166A80AV0 2006/072563 424 425 431

PCTIEPZDO6TPP0004,,34- (fg ablgsy copiinued); 453 455 457
458 461 465

SEQ ID NO:30:

282 283 287 288 289 29 313 314 315 316
317 318 321 325 326 333 340 341 342 345
352 358 360 361 364 369 370 377 378 379
380 381 388 389 390 391 400 401 408 409
411 415 419 422 423 428 429 430 431 437
438 447 448 454 455 456 457 459 461 463
464 467 471

SEQ ID NO:31:

283 284 288 289 290 297 314 315 316 317
318 319 322 326 327 334 341 342 343 346
353 359 361 362 365 370 371 378 379 380
381 382 389 390 391 392 401 402 409 410
412 416 420 423 424 429 430 431 432 438
439 448 449 455 456 457 458 460 462 464
465 468 472
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SEQ ID NO:14: 286 287 291 292 293 300 317 318 319 320 321 322 325
() 337 344 345 346 349 5 356 362 364 363 368 373 374 381 382

W§§®§§Q¥é5 392 393 394 395 404: 405 412 413 415 419 RC2B/ERPBWAN0004

432 433 434 435 441 442 452 453 459 460 461 462 465 467 469 470
473 477 10 SEQ ID NO: 15: 277 2780282 283 284 291 308 309 310 311
312 313 316 320 321 328 335 336 337 340 347 353 355 356 359 364

365372 343374375 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
$6Q1P 33316 320 321 328 335 336 337 340 347 353 355 356 359 364
365 372 373 374 375 376 383 384 394 395 402 403 405 409 413 416

417 4236423 424 425,431 432 441,442, 448 449 45Q 451 453 455 457
458 461510%5 zégg&sgwc?& 2006%}%2256 9PC?/%P20%) /00%’6654 4§’§ (Tgﬂ)?e Vv
continued) SEQ'ID RB:1772%8 276 2833584 28 295409 318 3134812

313 3147317 328 3236829 386 336838 341 53348 3574356357 360 365

366 373874 385 3766877 384 385895 896 4Q3A04496 4105 414417

jég jé%ff;(;lﬁ@ 426,432 433 4423443/449 450,451, 452 4p4 456 458
238047  mg a4 a5 ase 457 459 461 463
464 467 471

SEQ ID NO:33;

282 283 287 288 289 296 313 314 315 316
317 318 321 325 326 333 340 341 342 345
352 358 360 361 364 369 370 377 378 379
380 381 388 389 390 391 400 401 408 409
411 415 419 422 423 428 429 430 431 437

438 447 448 454 455 456 457 459 461 463
464 467 471

SEQID NO:34:

317 318 322 329 347 348 349 350 351 352
355 359 360 367 374 375 378 385 39] 393
394 397 402 403 411 412 413 414 421 422
423 424 433 434 441 440 444 448 452 454
455 460 461 462 463 469 470 471 472 48]

482 488 489 490 491 493 495 497 498 501
506
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10 SEQ ID NO:18: 519 520 524 525 532 550 531 552 553 554 555 556
559 563 564 571 578 579 580 583 590 596 597 598 601 605 606 613

WOHAE 816 617 624 625 626 635 636 643 644 646 15 680 BER2HBENEH

663 664 665 666 672 673 674 682 683 689 690 691 692 694 696 698
699 702 707 SEQ ID NO:19: 511 5#2 516 517 524 542 543 544 545 546
20 547 548 551 555 556 563 570 571 572 575 582 588 589 590 593 597

298,609 Q06604 )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 WO 2006/072563 PCT/EP2006/000004 - -36-
GERIEWEsHtinued) SEQ ID NO:20: 514 515 519 520 527 545 546 547
548 549 550 551 554 558 559 566 573 574 575 578 5 585 591 592 593

o45 545185 855 55 5 050 657 8o G307 oo s
98

687 69 702%04%%69 10/SEQD NO’%. 5§§55333%33.7 535 545
563 564965 586 564025684889 54D 576677 588591502 593 5962503

609 61@611 @24 618619 £26 6246284629 6801631638 639 648049

656 654459 63,807 646,67 6 6,467 9 685 686,687 A95 696
702 70%?04 %%%570?;%09 %%1 7%.;2{7154%620 W fj %gf fi

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
453 458 459 460 461 467 468 469 470 479

480 486 487 488 489 491 493 495 496 499
504

SEQ ID NQ:37:

317 318 322 329 347 348 349 350 351 352
355 359 360 367 374 375 378 385 391 393
394 397 402 403 411 412 413 414 421 422
423 424 433 434 441 442 444 448 452 454
455 460 461 462 463 469 470 471 472 481

482 488 489 490 491 493 495 497 498 501
506
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SEQ ID NO:22: 287 288 291 294 301 316 317 318 319 320 20 321 324
328 329 336 343 344 345 348 355 361 363 364 367 372 373 380 381
wBB288325884 391 392 393 394 403 404 411 412 414 418 4XZXARZAGE0004

431 432 433 434 440 441 450 451 457 458 459 460 462 464 466 467 25
470 474 WO 20061072563 PCT/EP28D6/000004 -37- (Table V
Continued) SEQ ID NO:23: 287 288 291 294 301 316 317 318 319 320
3§%~ i% § %96 343 344 345 348 355 5 361 363 364 367 372 373

1 3%51 84 391 392 393 394 403 404 411 412 414 418 422
425 426 431 432 433 434 440 441 450 451 457 458 459 460 462 464
466:Q6Y MOB&74 10 SEQ ID NO:24: 292 293 296 297 304 322 323 324
325 326 327 330 334 335 342 349 350 351 353 360 366 368 369 372

376 377.384 385,386,387 395,396 397 406,407 4 417,420 15
424 427428 4%843% %25 43?69442? %?43 5?37 42%%53 31%) ég 4673}22

463 46587 469 478%73 £98 SEAUD NG:25:3786 285°300°8b1 318 326
327 328129 3397 20481 33078384339 34623531354 3563524864 37D 372

373 376,880 3811368389 300,3914392 399 4041 430 L1110
421 424,428 37 438 43 447 448 449 457, 458 464
465 466 4§6527 483%%471%% Az% 474%} géé 440 410 211508
200 491 463 495 497 498 501
506

SEQ ID NO:39:

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

533 539 540 541 542 544 546 548 549 552
557

SEQ ID NO:40:

364 365 369 376 394 395 396 397 398 399
402 406 407 415 422 423 426 433 439 441
442 445 450 451 459 460 461 462 469 470
471 472 481 482 489 490 492 496 500 502
503 508 509 510 511 517 518 519 520 529
530 536 537 538 539 541 543 545 546 549
554
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WO 2006/0725,63 PCT/EP2006/000004 - 38 (Table V continued) SEQ
ID NO:26: 280 281 285 286 287 294 311 312 313 314 315 316 319 323
w82408812838 339 340 343 5 350 356 358 359 362 367 368P8AEBAIBBNA004

378 379 386 387 388 389 398 399 406 407 409 413 417 420 421 426
427 428 429 435 436 437 446 447433 454 455 456 458 460 462 463
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
36128158/ 388H59371 372 379 380 381 382 391 392 399 400 15 402 406
410 413 414 419 420 421 422 428 429 438 439 445 446 447 448 450
45838 M2 158 462 SEQ ID NO:28: 275 276 280 281 282 289 306 307
3D8 309 20 310 311 314 318 319 326 333 334 335 338 345 351 353
354 357 362 363 370 371 372 373 374 381 382 383 384 393 394 401

402 404408 413 418016 421 427 123 W24 430° 435400 £AT 4477548
449 4503452 4536 456835 4891463984 9D 2086/072883 415 417

PCTJERZ2006/@900042639-4Fablei3s contbaued)SEQAER NO429: 2766277

281 282,383 290,307,308 309 310,311 212 315319 330 334,334,335
336 339 5 346 352 354 355 358 303 364371 32 373 374 375 387 383
403"~ 4L 7 305 196 503

384 385384 388404 0D3 486 497
506 512 513 514 515 517 519 520 522 525

530
SEQ ID NO:42:

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

SEQ ID NO:43:

341 342 346 353 371 372 373 374 375 376
379 383 384 391 398 399 402 409 415 417
418 421 426 427 435 436 437 438 445 446
447 448 457 458 465 466 468 472 476 478
479 484 485 486 487 493 494 495 496 505
506 512 513 514 515 517 519 521 522 525
530
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405 409 413 416 417 422 423 424 425 431 432 44:1 442 448 449 450
451 453 455 457 458 461 465 10 SEQ ID NO:30: 282 283 287 288 289

W2OR®IB343 315 316 317 318 321 325 326 333 340 341 342 BAB2086R00004
358 360 361 364 369 370 377 378 379 380 381 388 389 390 391 400
401 408 409 15 411 415 419 422 423428 429 430 431 437 438 447 448
454 455 456 457 450 461 463 464 467 471 SEQ ID NO: 31: 283 284 288
289 290 297 314 315 316 317 20 318 319 322 326 327 334 341 342 343
3462853 $89tawrBe2 365 370 371 378 379 380 381 382 389 390 391
392 401 402 409 410 412 416 420 423 424 429 430 431 432 438 439
A4B4A9 AR5.466 457 458 460 462 464 25 465 468 472 WO 2006/072563
PCTUEP2006/000004 -40- (‘Fable V continued) SEQ ID NO:32: 282 283
287 288 289 296 313 314 315 316 317 318 321 325 326 333 340 341
342 3453833523843 38tP 36 7464 368 376%577 378 378%880 381 388389
390 391 50 46124083169 4TI 4158419 498 4239428 229 479314487

438 447 4@8 4@444554456 AiRA5SAA61 460 4643467 4711 1USEQ 4B

NO:33: 2 289,296 313 314,315 316 317318 321
-326 333340 3% %%%15 g‘égz 35%]2360 3831 35230369%770 38“%5%734%?’%9
380 381483 36"’533390%1 4600401808 469 489 490

491 499 500 506 507 508 509 511 513 515
516 519 524

SEQ ID NO:45:

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

SEQ ID NO:46:

278 279 283 284 285 292 309 310 311 312
313 314 317 321 322 329 336 337 338 341
348 354 356 357 360 365 366 373 374 375
376 377 384 385 386 387 39 397 404 405
407 411 415 418 419 424 425 426 427 433
434 443 444 450 451 452 453 455 457 459
460 463 467
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15411 415 419 422 423 428 429 430 431 437 438 447 448 454 455 456
457 459 461 463 464 467 471 SEQ ID NO:34: 317 318 322 329 347 348

wB4808602881 352 20 355 359 360 367 374 375 378 385 39rC3IBPB061088IN4

402 403 411 412 413 414 421 422 423 424 433 434 441 442 444 448
452 454 455 460 461 462 463 469 ATD-471 472 481 482 488 489 490
491 493 495 497 498 501 25 506 WO 2006/072563 PCT/EP2006/000004
-z?g aél;ﬂaﬁle V contjnued) SEQ ID NO:35: 317 318 322 329 347 348 349

3 95 UsRER 360 367 374 375 378 385 391 393 5 394 397 402
403 411 412 413 414 421 422 423 424 433 434 441 442 444 448 452 454
ABBAGD HELA62 463 469 470 471 472 481 482 488 489 490 491 493
495 497 498 501 506 10 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 4097%10 4ﬁ?é41222219 450 42219%22 %Ql 4324830 %40 442%U46°480
452 15 £33 4582459 480 4632267 488 463170 #9 485 486487 488 489
491 493%95 496249504 SEQ IDNO:37733175358 3226328347 3B 349

350 351352 20,355 359 3693675364 375;378,385 3933931394 397 402

409 411 412 415,414 461 427 423424 455 434 401 42 448 v 22
37

4 437 446 447 453 454 455 456 458 460
462 463 466 471

SEQ ID NO:48:

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

SEQ ID NO:49:

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
389 39 391 398 399 400 401 410 411 418
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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455 460 461 462 463 469 470 471 472 481 482 488 489 490 491 493
495 497 498 501 25 506 WO 2006/072563 PCT/EP2006/000004 -42-

WwJ allgov2sentinued) SEQ ID NO:38: 317 318 322 329 347 ASra42@6000004

351 352 355 359 360 367 374 375 378 385 391 393 5 394 397 402 403
411 412 41.3 414 421 422 423 424 438434 441 442 444 448 452 454
455 460 461 462 463 469 470 471 472 481 482 488 489 490 491 493
495 497 498 501 506 10 SEQ ID NO:39: 368 369 373 380 398 399 400
40T TR A HIEU10 411 418 425 426 429 436 442 444 445 448 4:53
454 462 463 464 465 472 4T3 474 475 484 485 492 493 495 499 503
5055506050 512 513 514 520 521 522 523 532 533 539 540 541 542
544 546 548 549 552 557 SEQ ID NO:40: 364 365 369 376 394 395 396
397 398 399 20 402 406 407 415 422 423 426 433 439 441 442 445 450
451 459 460 481°4622480 4739 473%72 488 48489 280 497496 500
502 5033808 589 516311 567 5183519 529 52946303536 53745383539
541 543 545 5465549325 5540 £04)6482568 PC TIEP2086/000004

-43- (Tab_z,’lﬁv C%inuggg SELID N@;41: 341 342:346,353 3(15372,3/3
374 375 376
421 423 427 431 434 435 440 441 442 443
449 450 459 460 466 467 468 469 471 473
475 476 479 483

SEQ ID NO:5L:

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

SEQ ID NO:52:

294 295 299 300 301 308 325 326 327 328
329 330 331 334 338 339 346 353 354 355
358 365 371 373 374 376 381 382 389 390
391 392 393 400 401 402 403 412 413 420
421 423 427 431 434 435 440 441 442 443
449 450 459 460 466 467 468 469 471 473
475 476 479 483
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379 383 384 391 398 399 402 409 415 417 5 418 421 426 427 435 436
437 438 445 446 447 448 457 458 465 466 468 472 476 478 479 484
WABRABASY 493 494 495 496 503 506 512 513 514 515 5pE-HEMERD00004
522 525 530 10 SEQ ID NO:42: 341 342 346 353 371 372 373 374 375
376 379 383 384 391 398 399 402.469 415 417 418 421 426 427 435
436 437 438 445 446 447 448 457 458 465 466 468 472 476 478 15 479
484 485 486 487 493 494 495 496 505 506 512 513 514 515 517 519
58Ta5)V528ti88eI5EQ ID NO:43: 341 342 346 353 371 372 373 374 375
376 20 379 383 384 391 308 399 402 409 415 417 418 421 426 427 435
4§§<§§5 4RB-AA5 446 44T 448 457 458 465 466 468 472 476 478 479
484 285 486 487 493 494 495 496 505 506 512 513 514 515 517 519
521 522 525 25 530 W(c) 24)06/072563 PCT/EP2006/000004 -44-
(Table \B¢&ntiRded) SEQ 1I5%0:49083334834 3883454863 364 365366
367 3684869 378 3762377 387 3948395 3F6 39BN0646641 24414 443418

423 424 A30 4335432433 440 44LAA2 443 A52A53 466 4643463 467

471 473@74 47@5480 égl 4§§l48 4@9 le%g 491 499 ;%0 5%%35075598
509 511 2?.3 5% 51645 19 10 g Q NO:45: 334 335 339 346 364
365 366 367 368136922 523 524 530 531 532 533 542
543 549 550 551 552 554 556 558 559 562
567
SEQ ID NO:54:

351 352 356 363 381 382 383 384 385 386
389 393 394 401 408 409 412 419 425 427
428 431 436 437 445 446 447 448 455 456
457 458  A67 468 475 476 478 482 486 488
489 494 495 496 497 503 504 505 506 515
516 522 523 524 525 527 529 531 532 535
540

SEQ ID NO:55:

351 352 356 363 381 382 383 384 385 386
389 39% 394 401 408 409 412 419 425 427
428 431 436 437 445 446 447 448 455 456
457 458 467 468 475 476 478 482 486 488
489 494 495 496 497 503 504 505 506 515
516 522 523 524 525 527 529 531 532 535
540
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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 15 472 474

WATRARBASL 482 483 489 490 491 492 500 501 507 508 5@ HEMRkA00004
514 516 517 520 525 SEQ ID NO:46: 278 279 283 284 285 292 309 310

311 312 20 313 314 317 321 322 3293336 337 338 341 348 354 356 357
360 365 366 373 374 375 376 377 384 385 386 387 396 397 404 405
407 411 415 418 419 424 425 426 427 433 434 443 444 450 451 452
453 Y88 A8 HBEEDS 460 463 467 WO 2006/072563 PCT/PP2006/000004
-45 (Table V continued) SEQ ID NO:47: 287 288 292 293 294 300 318
3153820 323:5822 324 328 329 336 343 344 345 348 355 5 361 363 364
367 372 373 375 376 377 378 379 386 387 388 389 398 399 406 407 409
413 417 420 421 426 427 428 429 435 436 437 437 446 447 453 454

455 456 %588 468° 463453 486 473420 SEAO 1D MO:4834887 388 2935993
294 300 B8 38643203381 3B9 3236328 329 3367343 34U 34BBAS AB5

361 363 864 363372373 31@()3764@?7 3413% 379,386 387 388 889,398
309 406 407 409.15 413 41 427 428 429 435 436 437 446
447 453 Lg]%4 4%%24115644:%8 460 462é i63 % 471 SEQTH NG 70! 2‘5%293

207 298 Y99 30633234394 3580306161 462 463 464 470 471
472 473 481 482 488 489 490 491 493 495

497 498 501 506
SEQ ID NO:57;

327 334 353 354 355 356 357 360 364 365
372 379 380 381 384 391 397 399 400 403
408 409 413 414 415 416 417 424 425 426
427 436 437 444 445 447 451 455 457 458
463 464 465 466 472 473 474 483 484 490
491 492 493 495 497 499 500 503 508

SEQ ID NO:58:

291 292 296 297 298 305 323 324 325 326
327 330 334 335 341 345 346 347 350 357
363 365 366 369 374 375 383 384 385 386
387 390 391 392 393 400 407 408 410 414
418 421 422 427 428 429 430 432 439 440
446 447 448 449 453 456 458 459 462 467
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20 327 328 329 332 336 337 344 351 352 353 356 363 369 371 372 374
379 380 387 388 389 390 391 398 399 400 401 410 411 418 419 421

Wl Ag?2 433 438 439 440 441 447 448 457 458 464 ApoABB46/600004

469 471 25473 474 477 481 WO 2006/072563 PCT/EP20061000004
-46- (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 5 358 365 371
373 374 376 381 382 389 390 391 392 393 400 401 402 403 412 413 420
AZTabR3VARTHBIed34 435 440 441 442 443 449 450 459 460 466 467
468 469 471 473 475476 479 483 10 SEQ ID NO:51: 293 294 298 299

3%@2% gﬁ 25 326 327 328 329 330 333 337 338 345 352 353 354
3 07372 373 375 380 381 388 389 390 391 392 399 400 401
402 411 412 419 15 420 422 426 430 433 434 439 440 441 442 448 449
458 4592865 48BL46 2958 4285 4729474 X¥5 4782482 BEQ IBEPNO:825 294

295 299530 36193083325 326, 323828 20132%330 334 334888 339 346
353 354,355 365371 373 374,376 33 382389 390 394,392,393

400 401402 403 412 413 420 421 423 427 431 434 A35 44(Q 441 442
443 449850 458 466%66 487 468469 4 47955 475 47%%79 ﬁ% WO
2006/072563 PRT/ER2006/48000429 47430 431 433 440

441 447 448 449 450 454 457 459 460 463
468

SEQ ID NO:60:

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

SEQ ID NO:61:

201 292 296 297 298 305 323 324 325 326
327 330 334 335 341 345 346 347 350 357
362 364 365 368 373 374 380 381 382 383
384 387 388 389 390 397 404 405 407 411
415 418 419 424 425 426 427 429 436 437
443 444 445 446 450 453 455 456 459 464

(Table V end)

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

results also suggest not using the interior surface of the tunnel for randomization
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(Table V continued) SEQ ID NO:53: 378 379 383 390 408 409 410 411
412 413 416 420 421 428 435 436 439 446 452 454 5 455 458 463 464

AT 20éT@ AT4 475 482 483 484 485 494 495 502 503 505 5085 135%3/000004
516 521 522 523 524 530 531 532 533 542 543 549 550 551 552 554

556 558 559 562 567 10 SEQ ID NOz54: 351 352 356 363 381 382 383
384 385 386 389 393 394 401 408 409 412 419 425 427 428 431 436

437 445 446 447 448 455 456 457 458 467 468 475 476 478 482 486
48815180t Sha 9540 614870803 Bets5UBHEEAB BAE B8R0 gidcep hasause
5&3@?&%&%@&2 5igh &ARDEELIDIND &hid5i3b20366 361 I8dbIBR 388he

égfg% B%ugosgﬁgn% %) %§d49&141‘x%8 HOR 4124194 %%’:4 %Zné?o%é% the

4374454 455 456 457 458 467 78

4§evﬁrs>§ hegs &@2 a H@é’%‘f 8%%%4‘%‘2’ éﬁéei}i(gag‘i A%‘z%l Syprsity
525150215281 581cs 320938138 BAD W20 0817568 PETY m@oemm@ms
-48p/fllle V continued) SEQ ID NO:56: 315 316 320 327 345 346 347
348 349 350 351 354 358 359 369 376 377 378 381 388 5 394 396 397

400 404 405 411 412 413414 422 24 425 434 435 442 443 445
44\y%éha%%1%§% g 1S aeﬁﬂk}% 3 31?& Vor zx@&%ﬂ%@% acid

A9PP4iippI8 agkfor all proteins, which have been employed in the alignment, at the
same time. For the hemopexin-like domain, as exemplified before, hemopexin-like
domains of sixty proteins have been employed and thus for all sixty domains the
positions of alterable, i.e. variable, amino acids have been identified. These
positions are listed in table V (the numbering is according to the full length
polypeptide/protein).

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

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

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

The cell-free production and analysis of rationally engineered protein variants can
be automated, but the library size of rationally designed protein-constructs to be
processed remains always limited by the technical throughput of each system.
Therefore the analysis of the binding-properties of a vast multitude of gene-
products demands for further efforts.
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497 498 501 506 10 SEQ ID NO:57: 327 334 353 354 355 356 357 360
364 365 372 379 380 381 384 391 397 399 400 403 408 409 413 414

wolndiP ALy 424 425 426 427 436 437 444 445 447 451 A4k 0R%dde04
463 464 465 466 472 473 474 483 484 490 491 492 493 495 497 499

500 503 508 SEQ ID NO:58: 291 292,296 297 298 305 323 324 325 326
327 330 334 335 341 345 346 347 350 357 20 363 365 366 369 374 375
383 384 385 386 387 390 391 392 393 400 407 408 410 414 418 421
A TR TR B DY #BOIMB0! 430 Uneptitiedinn Ty eline weBripe::88 agdable,
g@? 467 W@%O%QQAQZZ%%G%P %E&%?@W%Q@%thﬁ@:ﬂ’@l@n\{ecmﬂimumﬁ))
):59: 7 25,32 9.3
ST e a5 SRR L) PIASEE Jed Attt i
382hiens Mo TRIFSH31 8619401 1408 %00 411 415 419 422 423 428 429

430 431 433 440 441 447 448 449 450 454 457 459 460 463 468 10
SEQ: IRMNGi60 268269124327 4pR7E1282:300 303:302 3082p0¢IR0T R e

312 322 323,324 327 334 340 -
eﬁ.:?%%l%szi., §§1 uc‘?%‘m " A%Zgi 1@9 QQ%?JEJ:@&% I@l@@c&%g’q‘%, et
i%éulilffhsfé 143é%§’%%1%9?22§7§%§%5 332‘@8 ﬁ’gg %@ggi ié*fgSSilﬁgé%iioﬁgi%@foéﬁgs%gogﬁ
ID( N6 3132011292 e g7 2d8 BRKs323bRA k- d16

Directed evolutionary techniques are well suited to complement the technical
capability of a high throughput protein production platform. Based on the cell-free
protein synthesis technology, ribosome display is an excellent method to be
implemented into 2 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 its 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-displayed
polypeptide is allowed to bind to a predetermined ligand molecule. The mRNA
from tightly bound complexes is isolated, reversibly transcribed and amplified by
PCR. Sub cloning of the PCR products into a vector system and consecutive DNA
sequencing reveals information about the genotype related to the phenotype of the
bound polypeptide. In repeated cycles of mutagenesis and ribosome display specific
protein-binders from libraries in the range of up to 1014 members can be identified
(Mattheakis, L.C., et al., PNAS 91 (1994) 9022-9026; Hanes, J., and Pluckthun, A.,
PNAS 94 (1997) 4937-4942; Lamla, T., and Erdmann, V.A., J. Mol. Biol. 329 (2003)
381-388).

In general, ribosome display requires the stalling of the ribosome while reaching the
3’-end of the mRNA without the dissociation of the ribosomal subunits. After the
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327 330 334 335 341 345 346 347 350 357 20 362 364 365 368 373 374
380 381 382 383 384 387 388 389 390 397 404 405 407 411 415 418

wHLRBEA42435 426 427 429 436 437 443 444 445 446 450 4p3mdbaooood

459 464 (Table V end) 25 Positions with a high diversity number, i.e.
equal or higher than 8, or even 10, haye also been determined. The
analysis revealed that these are mainly located in loop regions. These
expose a high variability, i.e. flexibility, and as a result spatially bri

n
togiém@xnséxﬁé@@yﬁé@ééde%o%ear&%%eﬁ&ﬂ%metﬁé%maé’wﬁ?ﬁg@ﬁﬁém
Ioowﬂha;ﬁﬁaﬁﬂés(aLsaeSu@gﬁﬁicnmia&iﬁg thelintesies, shifacetot¢hettuinngdle
foﬁgﬁ"\rfm W;%@ti@fg \Q{Qoggqggl Q%&@@%&Eﬁn%ogﬁdgggp(wf tﬁQ{INA (t_ranslfer
experimen e jnner three -sheets o re.also critica
be‘%ﬁﬁgﬁgefhsgggésé%bl "aeﬁizélh%c@r%}e va ?o_ zga@gﬁ%ﬁ%qﬁgyﬁ%’e%éfeﬁd
stapAfy Biinépkdisth. 8030 Rt B dedles dnfincheldSaignrerdb H89o)
coyipHouss. tw/itierdgyciaphobiiosare stghitityddcdhenprbieinswhichrcveatedhe
;a@ﬁﬁiﬁr@f@_‘g@tw}{t@l{%é%éﬁ%ﬁﬁ%@pgnfaeaﬂ@@)@@é@&&fﬁ%&t&%@%ﬁﬁ;&ﬂy
e focu interest far agene r ethod it is
porsegcf)ﬁ(feet SBtai ”aa‘ﬂgt%l r%/%%&%ié"i%ﬁé e%a%ﬁgg@rﬁlr%géyé? Sr'1positions in
and for all proteins, which have been employed in the alignment, at the
safiies tim@ N ikde deé mibpexineli kesaio nmadrh assexemplifictvipeford, when the
hemepsxindikailAdomaing af sk Reateins-haveshaen-fnpiayed adof the
thus onall sty domains, the, pesitions gl alisrable, e ariable; amino,
acids have been ident ied. ﬁese ositions areﬁisr%e In ta%?e W?fhe ‘
nuFisErmg i -sisedidity e areidl |fh@tﬁlsﬁéﬁti@@%@ﬁnﬁbffp6}90%%%891&5'
theuartiabtehasmine sgicepasitiodsnior¢harsiXBRhEM djiexkih-WKeld Onvaipscet Sthe
(SEQIRNPAR 10 SEQH NQibheare ising.Fhe-aning asicingsitions-are

numbered accordin@g to the full Ier}gth sequence of the protein containing
osome IESCU_EIJI’? anisin T

Il 15 S€t OIL, . . N
the hemopexin-like domain. For example, for the hemopexin-like domain
according to SEQ ID NO:02 these are the amino acid positions listed after
thelsisbive adingaSEQ >N OOVt aizlestiand tre actod{MiyiaaBisAZ.L,., et
473, A7RAS 6, (BA450bo 2082608428 5042 R0 P1008hER /A2 1N I 44501907)
52 531, 5 41, 547,549, 5 8 7
2o BB Ll Rl S

conseqtience a high molecular weight complex consisting of mENA, the ribosome

and the translationally stalled polypeptide is 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 ligation 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
to use HPLC purified primer oligonucleotides and a DNA polymerase with a 3°-5’
exonucleolytic activity, producing blunt-end DNA fragments (Garrity, P.A., and
Wold, B.]., PNAS 89 (1992) 1021-1025).

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

domain of human matrix metalloproteinase 2), TIMP2 (tissue inhibitor of human
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608, 611, 612, 617, 618, 619, 620, 626, 627, 628, 629, 638, 639, 645,
646, 647, 648, 650, 652, 654, 655, 658, 663. The alterable amino acid

wieosisionsdgr SEQ ID NO:03 to SEQ ID NO:61. are accordinpgly/ligbackisvooos

table V after the respective subheading. 25 With the alterable amino acid
positions available for SEQ ID NO:QXkta 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 proteln variants
camitts mnehommsieineetRe (BR SitbunratisRe fsargirse 1> BirA (Ecoli
pigtein-bohslibaise i pee prade 58U (erraintuateaystlimited)yvwhe fused to
teghnical thraughpuLot ?@%@A%S@me@Qﬂé@d@é@ﬁ%ﬁ%@zﬂfﬂ%i@@ﬁi{aﬁ)ducts

bindin erties of a vast multit rodugcts demands or
fuﬁ“ﬁfefg‘?eei?fr év S008IFF5EE3 IH Q@@fgb %&ﬁ# AR PRSPl moMI
aﬁwmre%ﬁm@ GRachelprlthicirncsty Hannprtte SHaTRUSR- dric4VaIREsIEC
apeduphage-ofitiosomeined hacteriBidisplay ExmithtGiRs, Boienge @81 +

(1 [/ RNRIMCHBEN e DHAS 884 (PWO) i
49%%7%494&1%%!53#{111 Of%%%ﬁ’ftr% e51 et +TIB Ec:tp815 (1997)'185- 19(2) 5 a

THE CPJ??% n?/én %ﬁt\e/v ué)xemp With the ribosome display
technique (see e.g. Hanes, j., and Pluckthun A., PNAS 94 (1997)
493724942 iphitheakid] IilﬁaneﬁnaWhRNA@e@dimdzgw IRRRIGO26 M, WEX2
a%ﬂ;ﬁéﬁ?&g Wie MHQO@QE’& ﬁa%sgegéa@@gﬁc)r@&zpéﬂp%ﬂ} #Bede0BSFions and
techni SYE afl appli licable. Di ected q}/olutlgnarx eﬁ r%l s wellio
SUHtS T e e Rickr T Hiareai)
kbbb Lot wea?g & W),
technology a1ib6s6Migsdispleylisamn wsgﬁmramému@mh@ ﬁwqaféiﬁ@méblesw
intg %&&ﬁébfﬁpmlwtﬁl %w%&@wap%am&@l@d@r@@aw&mg alfnthe
e Sni i e e BRI A I SRR LGt
genotype, c% Hrd is physic

rlze sen&&er-
Imk@ﬁ“ﬁ;ﬁﬂi@f@?@é‘%ﬁ‘%’ ﬁgaé?ﬁ{é& Br&d cﬁé e, characterized by the

expressed polypeptides. For this purpose, a linear DNA-template, which
engogles-augenerip aagmﬁbtée}ﬂ@eéib%daﬁamtramlaa@damyltf@ sRowITstierimts

of the genc.s SEAURNCCAPAEL SEAUBNGE isfised where the the burden of

re omlnant eature IS '[ C ational sto odon.’T
o L6 >thE Hbrary

domah%an@fgg%%g@ammwa@&hftﬁéwa%dd I@S%t
transtation&hefoideth polypiediicg: partich rbm@n@mméqéhqo?ﬁ?ézrmgémwas
Th@ﬁﬁla?@m@'@é’&%ﬁ&@ subjrsiedhigtatpapningosetinesire WhistPtherotein

”bﬁﬁ %}xs m&%'é(gp%g?e@&“%&d 0. bﬁ&mﬁt@d@&%r@mﬁth to
liga ule. The mRNA 'fr ghtly bound complexes |§ ?Iate 0
re\;éfggj}y%g}%um%h lﬂﬁ partner in a ribosome dis approac

This indicated that the structure functlon 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 scaffold 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
selected variant. Generally between two and five cycles are necessary to establish

new specific binding characteristics in a scaffold.
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PCR. Sub cloning of the PCR products into a vector system and
consecutive DNA 25 sequencing reveals information about the genotype

wielairadisstbe phenotype of the bound polypeptide. In repeaiet/cyaleso0§o04

mutagenesis and ribosome display specific protein-binders from libraries

in the range of up to 1014 members-can be identified (Mattheakis, L.C., et
al., PNAS 91 (1994) .9022-9026; Hanes, J., and Pluckthun, A., PNAS 94

(1997) 4937-4942; Lamla, T., and Erdmann V.A., J. Mol. Biol., 329 (2003)

30381585 TR e re FAIEFIb SRORTE RidpId} Fe HEES tie RafRfgBF usboup of

rilyosareetidd € he ackintythen gl -evlrpep e AR RNowitliqutehendissduiationps

ofdhecbasepabsullbdise ABRIHHEWME BRABIY( 2B factors, erythropoietin,

PG 33R/0008945 -5 {1 Q&E’lﬁl Qé%%@ﬁ@%@a?r%dvlvgﬁ oy tS"cﬁe"g}B?ps of

MRNA thgjr%osome s transfer-RNA NA) entry site (A-site) is
unBEBUPREL TH ﬁs@ﬁa%fésmm@%té%%ﬂ@m EThUATTIH Ufthe

ribosome rescue mechanism, induced by tmRNA (transfer messenger
RINA2ARRariplgtiat EMBEXD, E&@Q@@P&%&—%ﬁ@%ﬁ@yﬁﬁd@@mﬁ@@ Birget

Sayef. S ‘foM&te %\;ﬁ'&&%ﬂ% %Q%@Bﬂud‘ée'ﬂa% el G &}eaém?fk%@&%@he

regard to ome ays lection, t

(1996) rbqs

mé%ﬁs%?gef FasR teamf)ﬁsmeé? %ﬁ%waf lesndigre rﬁ\&sfx@ge Sl
PR 1iposiuet yieidlds sighifidaniy X dibeed (HarekleJE GheRrliektsignal was
PNASR4.(1997) 423%-4942)thehisHraiNA indlicedifddogemeneselietion of

g?@@ﬂ&?)}%‘oﬁﬂﬂﬁﬁi?sy Q%Z%ﬁ&ﬂf’%‘?ﬁd‘iﬁg 2 %{éﬁgée‘?ﬂh%éﬁa@ﬁ]%i%olecule not

hinery has b %”IB %II bef e 3'-end of the MRNA was
ﬁet‘é edD ) (ﬁ’?ép BUEAPHE induced translation arrest the

nbosome A-site is still occupied. The display spacer of the ribosome
disfiayfoliongituetdiasidh) e Saanencaasdpnpotedistiht H4DNQBR. Wl the
thi&z&&@&@ﬁ& Jans!aHn.can Ag R ested-altelhe Lol RGRIS IS | in the
translat before'the 15 ribos rescu echanlsm set off. Th |s
BRI AcHTATE0 by ToriBUTEY DanLioR Hup Eatns TnEitce, 1 oo
et PARCTINES YT 94 hoppIepuiasareticpane HhsckipaHon., PNAS
94 (1997) 4937-4942) from the DNA spacer sequence of the ribosome
digplay,gepstruct. As a consequence a high molecular weight complex
consisting of MRNA, the ribosome 20 and the translationally stalled
polypeptide is generated. For the generation of libraries numerous
te(%é’fﬂ@@&&}are known to a person skilled in the art. An exemplified
préveetipgiig Bxitdinechiefavion e GRPpRSRIpN Elements (LEE) as basis
of a DNA-library were produced in a modular manner. To rapidly support
th%%\é%glgg&gs%gg tﬁ@r%gnr%sl I“gg‘r%c%rqo%qaﬂy 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 pl 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 was comprised 30
cycles. The physical parameters of the PCR profiles were adjusted according to the
requirements of the DNA-fragments to be ligated.
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25 (OEL-PCR) with the randomized DNA-fragments, a library of
DNA-modules was pre-produced. In order to obtain sufficient PCR-product
wyelgdtongssza prerequisite to use HPLC purified primer oligauciaaticesooos

and a DNA polymerase with a 3'-5' exonucleolytic activity, producing
blunt-end DNA fragments (Garrity, P#., and Wold, B.J., PNAS 89 (1992)
1021-1025). 30 Exemplarily, the genes encoding the proteins PEX2
(c-terminal hemopexin-like domain of human matrix metalloproteinase 2),
Tﬁ%‘—@%ﬁ%ue inhibitor of human CVO 2006/072563 PCT/EP2006/000004
-S¥milatsix ohetaRadNREb2yyHDAC-I (human histone deacylase 1),
BirA (E.coii biotin holoenzyme ligase) and GFP (green fluorescent

p'ﬁelpi&ﬁe{ ff"? %gd%&%gﬁr@o?%blgﬁgg ?1&’ Q&M@ggﬁﬁe-ﬂgﬁo exin-

concentratlo R-pr ducts was etermlne y aco arativ

éﬁglmé{ﬂéaﬁnﬁﬁc%&h%ﬂ&ﬁr#é‘téfhﬁﬂé%rﬁ%f&é} @y%%% ﬁ@oéﬁ% (Glu),
Applidd3Liéiced yMaritthelem)Gendny). THe Xsagd PERIpsodinctiice!
Ofléh erphtainedhineanExnspssiendsicInents wasahioud 69 Wk -20m8t. (Tg

R 5%@3@%&5&5&&%&% 6.5 oos?%%%a*ﬁ%m%@%% éﬁ/@aeﬂamg

Was p055| enerate LEES up to 2000 bp i

I
sral PSR inEWY %ﬁ%%mm cid BosTHBREE tﬁéthE]QZrkﬁagV%g%rggﬁﬂﬁé‘te
weld FXaddmis e bengdheratonr FYEARfopUITHd BHESuop bsiibRBXEHH(SEQ
aqqpm@lsly the follewingrapninelasidsbyere ghpserefrent. el isifop SBEW bp
ﬁsn 5748'%% ﬁﬁeté‘ti':‘? Y a8 {GIMDyR3 DERW,8PY (ALG) o6 (¥ Sate

S AindUiEg BsLAB I e 2 TR

d.éﬁ@;aeaﬁmaﬂew&asaabs'éh@m@n@ge BY6the ﬂiﬁémaﬂ@rsned overlaps wrch the
T glogpsientAT G{SEQIDp@id4dna pplypepside feam the gendested by
"b{&%a@edf?ey?e@om&q }ﬁ%&@@%ﬁcﬁE@&%M@?@mﬂw@m'@@@

CoN SR GRSy BN O WoAH Aty B a4 on

mm&é’aéﬁﬁa.ﬂ@iéaoiﬁﬂmé 8ciesM Hieckah st &RrPiAEE MptdRyetimep i all
|IbEny82P)OZQES’ﬂ]H\& kingwh protein-bingkgtpaitner diihaat exahdp|& e melting

éﬁ#%ﬁ%)’v% Q@Qlaé’@ddofﬁce&%'&% ecéfﬁﬁ*é{%ﬂ{ﬂﬁ'}"% Qk at 60 °C, TR
rogelnase 2 (T é protelrtl ty ?e ? Lr%grptld
fro F’ BB ere stifante o reéognlz ﬁélr
b.ﬁ@m@evéwqér% iR g3o e e prly easpsardo nTre mféaa%ul@ﬁa% thgs bp)
struatusdumnetiorhef the sgaffdlebvadiAaintained déapiten?Sisatphied to a
scaffaghwas pesltiply m%%e@bﬁagmgqg{ﬁ@f@@kﬁpnm@ thedinding:72) and
pr%l})s{ﬁl%of gE%QD?BIff&Cp '}}‘? &Qha 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, 25 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 template by OEL-PCR.

Example 3
Cell-free protein in vitro transcription and translation

According to the instructions of the manufacturer, Linear Expression Elements
were transcribed and translated in the RTS 100 HY E.coli System. Linear DNA
template (100 ng — 500 ng) were incubated at 30 °C. Optionally 6 ul GroE-
supplement (Roche) was added.
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polypeptide scaffold to a predetermined target molecule, which is not
inherently bound by the scaffold, a cycle comprising four main steps has
wio Tespasssd through several times. These steps are (i) alte@tiapzodcatnooos
least one amino acid position 30 according to table V, (ii) preparation of
the display construct, (iii) display andsgelection of a specific binding
variant and (iv) isolation and sequencing of the selected variant.
Generally between two and five cycles are necessary to establish new
srgéém@—%ﬁadrng characteristics in a scaffold. WO 2006/072563
P Sl¢ER20RG0000io1bdf Tieoprpdetérmined target molecule is not
limited to a specific group of polypeptides. The predetermined
PapeRidmeanbelanacea.(o.0ne ol e 0roups. oLRedachag RIOlEiSiatc
bone morp enetic erns rowt?'r actars, eryt ﬁo r%)
thbwﬁs@ﬁeret%mé’ @ég)ﬂsr m@%ﬁ%@%%%@éﬁﬁm@% wetrrfaeralrﬁémr s
grimsfrs aifors.imineumagioiuiias sepelemesteih hiltholsylastichters;tanmd Cethplete
SLEfﬁP% Pf@@@@tel@e%ﬁ%ﬁi@ﬂ@ ﬁh@fmm% b'ﬂr)dﬁg I?@Iwai ThpSBAear
redeter e,.for nofa ific e
bas ed on t r‘%lg %e%%én(? p%e Ct%{? etf?) ]rngTecule waslort) at?ejp Sr{‘Seese(gte %C
a Bivtrylafdd 119Anes AttaPthBeskreiid e éteo??ﬂ%%cfﬁﬁe“&‘?sﬁgif’iﬂ}i%ﬁfﬁ’é’
P EXRdibrdiye asvisiiée FERoproduchsigpaiwas (Oteetsimaly. fiéd showBiotin

th?&EE@&M@%&@%@H@A@@QBM)M& selegtionaftprateinsipalypepifdeguence
fé%%&n% SJ'E% %ﬁ?@é‘é‘ﬂ@?‘ﬁ% t%%‘?&ﬂh%ﬁciés‘i?r tphesentiy oungs,

e protern epti xamp erences and

i e gl 4 10vRSec bl AT LhE CrerREs iy G pRdLiR 1
m@mtven @@tr&ﬁé&oﬁ@@hﬁh@hqmtmmmémé fisrmpibendedcltEmsate
It rsdessinad that medifications can be made in the procedures set
forth without departing from the spirit of the invention. Examples Example
I Qverlapping Extension Ligation PCR (OEL-PCR) 20 Linear Expression
EIEHEHERere modularly assembled by a two step-PCR protocol, using
the)Ribrappirigitbkia Higatien! principle. In a standard PWO-PCR an intron-
less open reading frame was amplified by sequence-specific terminal

br'ﬂﬁlegﬁarm@rékw%% 9@%@&%@@@4&9&0@9&9@%{%81@9&@@%8 Qe
ﬂankg%% A se uen %10 | of the first PCR mixture containing

appro 8ibrgated gene-fragment (gene-module)

were transferred |nto a second PWO-PCR mixture. The mixture was

supptiedradih SQshthio bArarg tpee-poBIUCRB &3Ae Display: 0.5 M TRIS
(tris(hydroxymethyl)-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 Display: 0.5 M TRIS, pH 7.5 (4°C)
adjusted by AcOH; 1.5 M NaCl; 200 mM EDTA, store at -20°C

10 ml Ribosome Display Washing buffer (WB): 1200 ul 10x Stock WB pH 7.5,
0.05% TWEEN 20 (50uL 10 % TWEEN 20), 5 % BSA (5 ml Blocker BSA
10%), 5 pg/ml t-RNA, 670 mM KCl (0.5 g KCI) ad. 10ml with PCR-grade

‘water

10ml Ribosome Display Stopbuffer (SB): 1200pL 10x Stock WB pH 7.5, 0.05%
TWEEN 20 (50uL 10 % TWEEN 20), 5 % BSA (5 ml Blocker BSA 10%),
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fragments (promotor- and terminator-module) and respective sequence
specific, terminal primers at 1 pM each. Typically, this second PCR-step
woaseompsised 30 cycles. The physical parameters of the PCREzrotit@n0004
were adjusted according to the 30 requirements of the DNA-fragments to
be ligated. WO 2006/072563 PCT/ER2006/000004 -55- Example 2
Synthesis of the PEX2 DNA library The PEX2 triplet codons coding for the
amino acid coordinates of the hernopexin- like domain 64, 65, 8
113, 113, MBOhrcRED (EHuaP) bl L&), 5285105, @1%563%9 %*%‘ZEd
(Lys), 5ginipAlsiond 75 (LysyABERH (Mal)Shedk 5@@%9;1%, )adq mm]fu‘ritﬂeﬁ@ﬁ grade
human patsix metalloproteinase 2) were randomized by NNIC-motives.
The human wild-type PEX2 DNA sequence was divided up into three
sequence sections. A standard PWO-PCR, which as supplied é\{bé@
3 KPP EX M BRI dih S BRimERs PEUIN (S
ID NO:6Blpaleat BEXRA %SEQMDA%N@M)&%WI@&@&%MM%@ el

- 218 bp fragment a0 2dIR ¢:685W¥efragment was amplified in a
standard PWO-PCR with 10 ng vector-template p1VEX2.1.MCS PEX2

and the primers PEXF4 EQ ID NO: 65; and PEXZrev ( % IQ NO: 66%
A PLORR AP PR <5 oo Ui 45 S Eiiashol b Wi (e ket
DNA fragnféntsdinepsal218 by and 402 bp - 605 bp and was synthesized
by 15 template-free PCR with the primers PEXFI. (SEQ ID NO 67) and

P D
E@?i‘gé%%(ﬁg\'@% EXF@%}QEZ(%EI%@V%{(%)%% pM)ye)ia%: pM
The PC il MYSSHE same for all three PCRs: TIM (|n|t|al melting
temperature): 1 min at 94 C, TM (melting temperature): 20 sec at 94 C,

TAYapspadingrieMperalbsm38s5ab Bl £A1E:bBE 20 (elongation
temperature): 15 sec at 72 C, 25 cycles, TFE (final elongation

temperature): 2 min at 72 C. The full length.ra mlzed P1I)EX2 sequence, -
(588% By as GHRIARE ﬁ”‘?ﬁmnﬁr B! Iﬁ%’ sé?ﬁfffgn%etaﬁ%{: menRPwas”
apﬁmmm)@rs@n@a@m%Rl\ﬂﬁ@htﬂiieeﬁﬁél@m@l}ﬁrwgwpcﬁEﬁEe to
(SEQUBMNP At PEX2hRB(SEQ! IBhiF )@tk dvheashB Fthemolecules
PQ@&I@J'L@&(‘&&J&%&&%@%‘% gﬁ’d@oﬂéﬂn@c@éﬁ&@ﬁ@ﬁdﬁe%pﬁ@esﬁ(ﬁéﬁr
C, TE: 60 sec at ih %ﬁ TEE: 5 {’mnlat 72% ? ng
prﬁ%ﬁ?&dﬁ&é&ﬁ& 8Fc§§ﬂc SBRA 06 ApSTofan §eom 8%%1 5 was
P EX2egestetibihiintd0adise Somehinapiaypretaiaiecssy @ELHF@Q Iyophilized
Exgioplasdaeti-dreedstieiizid vitreBs andtriptiotaamegttan $baliem. The proteins

were stored at -80 °C until use.
c) Coating of micro titer plates

One Reaction Volume (RV) of a micro titer (MT)-plate was washed three times
with Conjugate Buffer Universal. Two and a half (2.5) pg ligand was resolved in
.100 pl Blocking Reagent. Biotinylated ligands were alternately immobilized in the
wells of Streptavidin- and Avidin-coated MT-plates. The erbB2/FC- and erbB3/FC-
chimeras were immobilized alternately in the wells of protein A and protein G
coated MT-plates. The ligand-solution was incubated for 1 h at room temperature
in the MT-plate under 500 rpm shaking on a Biorobot 8000 robotic shaker
platform. To determine the background-signal a well was coated with 100 pl
Blocking Reagent without ligand. The wells were washed with 3 RV Blocking
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30 According to the instructions of the manufacturer, Linear Expression
Elements were transcribed and translated in the RTS 100 HY E.coli

wBystenmzkéaear DNA template (100 ng - 500 ng) were inculrated e Gaoo4

Optionally 6 p1 GroE- supplement (Roche) was added. WO 2006/072563
PCT/EP2006/000004 -56- e4 Lxa Sit&-specific biotinylation of fusion
proteins The RTS 100 E. coIi HY System was modified for the sequence

cific, y atl blotln Slxt ixtur ssemble
T O R R BT TR 8 o 2 °C and
s@@ﬁlémént%‘éfqmtﬁ}? 15stRRed SERIBE ComipaLs e@smgp}eém@ﬁeeéé were

Inktsiied, vzt 30R(Y; 13 dbtetdhb&fenyB.7/P_BIirA_T7T Linear Expression
Element (1405 bp) coding for the B,coli Biotin Ligase (BirA, EC 6.3.4.15)

?ﬁt 00 nﬁq to 5 %Ilne Iatelg E:dlng for the substrate fusion-
el éoénu PRSIORESTOEITWas N- or C- -terminally fused to a

Biotin 10 Accepting Peptide sequence (BAP). In all experiments a 15-mer
vétianhefsseglued e od8hadigpentifeddiyScheitze{Sghai 2P Jgene-library was
Bia&&ﬁ%@%&@}}&iﬁl@b{%& ﬂiﬁgr;]{‘qfé’d@ﬂg@g d?wffégnl%h%%@éﬁis&

(lg %§ 2%_&% resse rom\fggﬁ%ﬁsﬁonﬁggaégﬁﬁ%g 7LB and to the

BIO¥II’1 gase WaS CO ex ear

T7ivgroBsHisPlapitR 7 PESIR S A2 RIS Hhe ierigpre}f Pigwesol 7Alor (SEQ
bdﬂﬂembdreme (CEQAINIBICES Weks ATBTIRA PAGSSGOWRITISEG6es .
The,narkbephenss leaned withRpase: ZARL: IDx.Bloglowashing bufter o

(S C W[%z %boso#‘%g Q{SQE‘ ¢ OseSC %r lRé§5bF4z& 72 °C, 30 ycle AT 15 min at

(trls(hyd roxyme minomethan), )adjljste
(a@%tl@a(:ld) 1.5 M NaCl; 0.5 M magnesium. acetate, store at -20C 10x
Elution buffer (Stock EB) Ribosome Display: 0.5 M TRIS, pH 7.5 (4C)

;dll’l@@fét%%@%l\l/{}eﬁr'r\? RGs F)@Q%\;V@% ELERATS1048 @k g ?}QQ@(@JWT The

| osom a asnli er C

0 0550 REER 50 ool 201 &rwgé?%%%ﬁ%ﬁ% 0 e iR

10%5@?55917?%13?@% G%Hmn& o(BriigRECOTITRS, Ao W&ﬁqf@ﬁ Grade:77

watet 10 WQlﬁbﬁé@;é&DEMaqui@nbuﬁ@eﬁs BYas1 266d. BDx:S0Ek- Wm bl the

7. 91908%dules 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 ribosome 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 supplemented with 40 units
(1 pb) Rnasin, 2 UM (2 ul) anti ssrA-oligonucleotide
5-TTAAGCTGCTAAAGCGTAGTTTTCGTCGTTTGCGACTA-3" (SEQ ID
NO:85), 1 pL stock solution of Complete Mini Protease Inhibitor EDTA-free and
500 ng linear ribosome display DNA-template in 20 pl PWO-PCR mixture. The
ribosome display DNA-template was transcribed and translated in 1.5 ml reaction
tubes at 30 °C for 40 min under shaking at 550 rpm. Complexes consisting of
mRNA, ribosome and displayed polypeptide were stabilized when the reaction was
immediately stopped with 500 pl 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 ul of the mixture were transferred into a
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TWEEN 20 (50L 10 % TWEEN 20), 5 % BSA (5 ml Blocker BSA 10%),

WO 2006/072563 PCTIEP2006/000004 -57 5 g/ml t-RNA, 670 mM ICCI
WO D@NEB4E), 4 MM GSSG (oxidized glutatbione), 25 M cAMBT(IO tomkoo4
‘solution), ad. 10m1 with PCR-grade water 2 nil Ribosome Display Elution
buffer: 200L 10x Stock EB, 0.25 % BSA-(50 | 5 Blocker BSA 10 %), 5000

A260 units r-RNA. 165-235 ribosomal, 5 pg/mi t-RNA., ad. 2m1 with

g grade water Blocking Reagent: § % BSA Puffer (2 5 ml Blocke Cli BSA
G- 20'68 ﬁl@%@ GG O e B AL or PR fipend coated
NatR Paskgand). KxepodautoxwpHrobdep by 4k 237 W ad ReCrpay To
mi:K&E ) iRrepatapandi thel ectadomaing e ajchelbB3 thbedlimadre
g%ﬁ%gﬂ‘ég Z@gg!{@ ac!&ﬁc ﬁr?r%%@r aﬂ%e@ééé&‘{@&e gkc'?t\(‘i% Zﬁ?g}f{] Zmﬁsﬁnd ternary
GeRETE Wﬂh’%se% Rt the ﬁep? ﬁ?%%%ééocfhmﬁ&ﬁ T BB S e
fragment). Both molecules 15 revealed a molecular mass of 96 kDa and

cof)tpiapdl-aibexabisticine peptidemagibaibéaderminus. As a result of
glycosylation the molecular weight of the proteins was increased to .30 to

kDa, The chimeri S were obhtai ophiliz roteins an
O BB T PP AS WRNEOh ATt Gl 3h R HRHBIE chobiey
wére@t@fr:éa angore Lfmmu@éotzmcylcwaﬁmj»owﬁn@?otﬁx@@g@q&mﬁ@ognwed
Ragaigﬁtj\/chﬁmt@s(Rw@f lrudesa tiier ¢M)dplatasyasivashied thepeniineswas

&H@J&{Qé‘ﬁ% Ruf g{r)x Yluarsab e a@l‘ﬁq H@M&i?h&gt 19806, WES 11 buffer

LN e TR f%agl L A Cuaining 0 e

aESEES W@@rbﬁﬂﬁ@dén‘ﬁeé?m}ﬁé Qseehﬁm@ﬁaw%wﬁfﬁnﬁ?om@mere
altermratebnincthie WeEllslobfyifeieih. AAod praieinse deateddV WqtatesgnEhieally

|i9%§5&é@é&%ﬁ W&%&WR@%B&&! ?&fﬁ%@a b h E@n&%ﬁ%ﬁ MiLaRlRtGas
un 10rono I C Sha a

ot R R e M L R AU 80/ B
Ret@g‘@ﬁttb\?lh?ééﬂt W@ma@w@%néewéﬁée%gﬁé@ww@%v Blocking WO

2006/072563 PCT/EP2006/000004 - 58 Reagent. Blocking Reagent (300
i1) yyasiipcubates ipreashvellioshin Al SRR DNA

Messenger RNA was purified using the High Pure RNA Isolation Kit (Roche
Applied 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 pl eluate were supplemented with 5.7 ul DNAse I buffer and 1.3 pl
DNAse I containing solution. After incubation of the mixture at 37 °C for 30 min
6.5 ul DNAse I 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

h) Reverse Transcription and cDNA amplification

For the reverse transcription of the mRNA the C. therm. RT Polymerase Kit (Roche
Applied Sciences, Mannheim, Germany) was used. Twenty ul reactions were
assembled: 4 ul 5x RT buffer, 1 pl DTT (dithiothreitol) solution,
1.6yl dNTPs 1 u  DMSO solution, 0.1 upuM (1 pl) RT
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15

- 20

200 rpm. Before the stopped translation-mixture was applied, the wells
were washed with 3 RV ice-cold buffer WB. d) Generation of ribosome
wdigplay tesasplates 5 For the standard ribosome display procedumerzosingieo4
gene or a gene-library was elongated with specific bridging primers. The
elongated DNA-fragments were fusegh by OEL-PCR to the DNA-modules
T7Pgl10epsilon (SEQ ID NO:74) and to the ribosome display spacer
(SEQ ID NO: 62 using the terminal primers T7Pfor ID.NQ:75) and,
R‘mg @éﬁ@cﬂ @ﬁ%&%@ﬁé&@é@%@&?&r gc&%g% ginits
PCR:Prfilesifor nﬁepPCRthsmrvaPag’rfreMel Min atfdE «:Walzms@@ate
9%&&%@&8%@&%&&1&0@035%{@rﬁ@@éipma&%@&:ﬁ@xﬁy@dm TFBie
(e Pro‘;%“?{'rgﬁ? ufrﬁiﬁéénﬁé‘ﬁs%&(ﬁ%ﬂﬁg ﬁimtﬁ%\%}m buffer

T Avi Eg{a uman PEX2-gene was ampli In

AR e A e
udlnlyrtheeabrigging prinreera Bl e/ SEQ TO NS ZA ahd ¢ SEEAPCAGC-
N©:7&dhe QV@%MAM gp@e@fﬁsﬁmg@rmg&&@mmmmmms 3

usmgcﬁ“ﬁ%‘&%? TRAYTRSRISERIDN 7@%@@%7&@5@&%%@9@

rlmers ID NO:? 82 and T rev g o
)spsreb%éra o%ﬁﬂq%echﬁo@orﬁe sB@aﬂ?ﬁFéﬁéla‘ﬁoﬁorﬁYi f’ﬁ'eTE ?ﬁal%e@ﬁs? C
E £oka00iftrtBysten wasdardpBYE@-REdbrdinproftimedadufadtled’she PCR
ingipdctions: QR ifunediegid s oltirl srixiuie were Rl anenipetifithddsing

unlts 3 “% '2& V(2 B Ak SSthzolgen g{%ﬁ&d@vere acccrdl I_:g to the

AAAGCGT GITITCGTCGTITGCGA 3 (SEQ ID

N@hggyallpbr@%ﬂé é’&l&‘i‘u%ﬁ%’redﬁ?ﬁ;rﬁé‘fé R PEYRAEECH &?f&f}“ rs. Twenty
EBiTAHEEe anlds28<50 Qaréptimedr TibosonseseilspreagsDrere teaisiits ifvipp piva
P\MriRgs Ranixbiei-d hatiibas omesdisplaje DN/P teoephite: wad ttansisisethe

an&iébﬁys rﬁt&g A % %HMP%‘%LOMN bm%?&&nf@af&& ipNRdershakingere

Complexes consisting. of MRNA, rlbosome and displayed
potl’%féfft‘ﬂd%d\ﬁb’?érgﬁ %ﬁ? %ﬁ%ﬁyé Stion was immediately stopped
with 500 | ice-cold buffer SB. The mixture was centrifuged at 30 15.000 g
at 2 Subaisknmivt.cthe sfiperbatantadstaansferred into a fresh, ice-cooled
1.5 ml reaction tube. Two hundred fifty p1 of the mixture were transferred
intg a WQ 2006/072563 PCT/EP2006/000004 S and-coate
A I G b 80 Tt e RO e o s =
(baekgrowktiedT e Wixaike Wbk ir catsmedsar 10F 5 W%ﬁ&bsemﬁﬁn V’F‘o the
reraveharkgresndpthteiecancdWeatsusingihg teinsry SokiphEX@$SaheSEQ 1D

Wel$,WEY8nd BcoRI-PEX2rev (SEQ ID NO:84).
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35

washed with ice-cold buffer WB. Messenger RNA from the bound ternary
5 complexes was eluted by 100 pl ice-cold buffer EB for 10 min at 4 C

wangod&Qspm. f) Preparation of Protein G coated magnetic bepds2broten4

G coated magnetic beads were used to deplete the stopped ribosome
display translation mixtures from pragein derivatives, which unspecifically
recognized 1gGI-FC binders. One hundred | of the magnetic bead
suspension was 10 equilibrated in stopping buffer SB by washing the
beisaefRelaansesin 500 pl buffer SB. The beads were incubated for 1 h at
4 C in 500 | buffer SB containing 50 ug 1gGI-FC protein. The beads were

washer thrgertimss yith @gﬁ@rﬁ@&_ﬂ@gwere stored on ice in 100 | buffer
SE&I r%rgo h?lrl\lj; %Set %Clgsa A8 grﬁgg ticggg separated and stored
ISp

he's oﬁ osome translation mixture was 15 added to

th‘%‘ﬁé’ésa%n e %%Jré%agqﬂlc%%bgé%ﬁ%@%?@ AL B4t 750 rpm. Prior
toAusetitielbead Fredeeithagnalivally roépeicitdddbiitPte Fobititeleypnd Sons,
Purification wl0nRNA and removal of remaining DNA Messenger RNA was

qtuBln tp, m% emawgg sﬁlf\g%n Kit (Roche Applied Science,

e|m erma DNAt ilate in the eluate 20 was

re%’f&i %ﬁﬁ rln e%}‘ﬂréf’a B ion DNA-free kit (ambion
InBodg SA) . SEiftst el 3 4l i BEPplemented with 5.7 1 DNAse | buffer and

1.B:bdRNASE, Ieggnt@jé}j@g solotiody. Afer incubation of the mixture at 37 C
foig rm}f'R6 é BI 5&1@&&2 @@%@%gggg@gmt was added. The slurry was

incubated in t Igestion-a min at room temperature followed

ssa
by 2 FAin ceﬁﬁhu@%\?fﬁ‘ﬁlafj%nl @&9 ot 8P R Supernatant was used in the
rebeles Wansdription PiIR&verserabisuripiion. #hd YIINA arlification For
thesavelseAranscviRliorBsaf, e AnBNAE Qiotheors RT Polymerase Kit

(Rogh&.ApPlE] Sﬁi%@%%& %@Q?&%magﬁ%manv) was used. Twenty |

reactions W%re assemb bufcger | | DTP (dithiothreitol)

SORATBH; BEr &t ai\ﬁp‘stlr 5119}3%5 56:3%M (1 pl) RT WO

200e072B63, R ERI0067Gb0N0d eipacid hybridization — a practical approach
5'-CAGAGCQOTSCACOAGCTEGAGAGREAGC-3' (SEQ ID NO:86), 40

ggﬁ §§éh%npl)§§a§ﬁia#§ 1AC }{N%@@z} 1@&??@%1@%65 ?n?rll gtRYIBQ Further
Hiekon B B \Aﬁ;g% aév"iﬁo Al §§8 %ﬁpwo PCRs

coﬁﬁaMngHﬁOTpPP@go Mdﬂneﬁqﬁﬁ%q@ﬁ/ it MySB2:286 PM dNTPs, 12
pl Hansofipstan, oikkture, @ Bunits BWO DNA- Polymerase and the primers
IR AS AGE ST G A AR LG AT A E8AE535-6742

Jenne, D., Biochem. Biophys. Res. Commun. 176 (1991) 1000-1006

Kain, K.C., et al., Biotechniques 10 (1991) 366-374

Keiler, K.C.,, et al., Science 271 (1996) 990-993

Klevenz, B., et al., Cell. Mol. Life Sci. 59 (2002) 1993-1998

Lamla, T., and Erdmann, V.A., ]. Mol. Biol. 329 (2003) 381-388

Lee, S.S., and Kang, C., Kor. Biochem. J. 24 (1991) 673-679

Letunic, 1., et al., Nuc. Acids Res. 30 (2002) 242-244

Li, ]., et al., Structure 3 (1995) 541-549

Libson, A.M., et al., Nat. Struct. Biol. 2 (1995) 938-942

Lu, Z., et al,, Bio/Technology 13 (1995) 366-372

Matthealkis, L.C., et al., PNAS 91 (1994) 9022-9026

McConnell, S.J., and Hoess, R.H., ]. Mol. Biol. 250 (1995) 460-470



10

15

20

3' (SEQ ID NO:86) and Fl
5-GTTTAACTTTAAGAAGGAGATATACATATG-3' (SEQ ID NO:87) at 1
W saehr25ée PCR profile was TIM: 1 min at 94 C, TM: 20 seqae2%d®n0004
TA: 30 sec at 60 C, TE: 60 sec at 72 C, 20 cycles, TFE: 5 min at 72 C. 10
A reamplification by a standard PWO42CR was performed. Two ul of the
PCR mixture were transferred into a second standard. PWO-PCR
Gene-specific bridging primers were use Wherever ssible. The

PCRIBFoiles wéRe AETE g 10T PRy %&ﬁ B tne
geRectEmpblates dn&@h@@n&@l@@d@b?@@eﬁ%%wenty five PCR cycles
werepetiopmed: AnEganesaguensas were elongated with DNA 15

ovqm@astcmybaqizww@@ @Jymo@@g@ﬂ@%%%m@nd the
rib some ? E%y ace (? [ 5 jféé The ribosome display
D ateélw hr(%lllfse z%u herr osome displa cles [
Su @ f sMfteriipo i 8P ERIPH
Al bbb el e
cloned into vétidresystamsonithrétechizigYesikhiid to a 20 person skllled in
the QtadeiBEAN ! n@ﬂﬂbﬁﬁt&ﬁl%@(@éﬁ(@@@ﬁ@ﬂ%@eq \F/)ig )gfe l\g?EI/QETBIU
site cto S i- or
§§ga)E r%hdF EYze SR ﬁg%ﬁ %ﬁgigg) O 2006/072563
Pc’i’? 18%% 2811 PRBPRef8fences Abo, T., et al. EMBO J. 19
(20061 B T6R-87:69 HitehietaisFy 62 200RUEIeTc2Aéfds Res. 13 (1985))
3845&:@85&,%1:1@&&@%% Bloabend. ianmumah Methods 283 (2003)
SSggfgSA S%?'Rec g{ﬁge@%@kldyllgurr Prot. Mot. Biol. (1992)
Johp Wile e t al., Protein Sci, 8 (1999)
921%%‘51 1 ze Skq ﬁq‘%@g‘g 5\43%)(2’ 003) 489-503 Bode, W.,
Structiife §- ?L@W}ﬂse%%é@@ BrbokdlP.C., et al., Cell 92 (1998) 391-400
Fab&ra,hHSRmﬁITahleSIMc;mrBE(}Q%ﬁ15951}559119®rrer P., et al., Chem,
SIOI em@gﬁ%é %&é%séés% !z‘;tulm?u/i}é pandepesy f@@g{&gggga?llg 9Szt)ruct
io arri
102¥9 %JE % & nié‘“tﬁ““et d@%%%@%g%% 155 126130
Gontiglieuith; annét%ﬁ%ﬁ it Biiob6P Fod6} 5587864 Fditids, B.D.,

and WilgibescB. &, eNalclibiecheid sayiadiaiod238-peactical approach
WO 01/04144

Ku, L., et al., Chem. Biol. 9 (2002) 933-942
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(1985) IRL Press, Oxford, England Hanes, J., and Pluckthun, A., PNAS 94
(1997) 4937-4942 20 Hayes, C.S., and Sauer, R.T., Moi. Cell. 12 (2003)
903-911 He, M., and Taussig, M.J.; bduc. Acids Res. 25 (1997) 5132-5134
Ho, S.N., et al., Gene 77 (1989) 51-59 Jenne, D., and Stanley, ICI(,
Biochemistry 26 (1987) 6735-67agntJ€lias D., Biochem. Biophys. Res.
Commun. 176 (1991) 1000-1006 25 Kain, K.C., et al., Biotechniques 10
(199 66-374 Keiler, K,C., et al., Science 271 (1996) 990- 993 | levenz,
AR i s B P00 5 FOHE R e I ractenied
Erd miarthatvhAanindvkeld BioheB200(20030 8810888 isselbc@dSipmribelcanip, C.,

KOf(Z%%aZGQﬁ 3.2 (FPRD) 7 31RF83A LedURiGd add &lqublie afieidBiRes.

244 cfure 3,1 ) 41-54 n ,
R S RV R R e
(199530%@@3'/524!\/?&%&@8@,99@9; é%lalﬁ?iﬁll\ws%‘ﬂ (51@945(9@22-@@%5?5566,
McCamanetle S 559,a1d, Boesss R.H,,530Mah, Bool. 25058996, 460-477€) V0612,

2006/372863 P /&P %%0%909&0%29 gﬁ%'y&,be%zx? étﬁ 9 ?@5@0%57} 654,

Immun. Methods 290 3-28 trict. Biol
(1996)°5408% ?@éﬁéﬁ%‘a@i"”ﬂ’c afifgEEaTsP &%@@%@W@n@% et
al., Procpdiatl.tAcad pSdttdiBiAc8 %a{FQIR) | 2ARRRABS nStROgehnsEhy @rdid

Coll e e e e which
c.%AT*?IQW@S?;A‘Q}%‘%‘?ﬁﬁ%%‘%%‘égQ%%%% ?ﬁ?%%“# L%Slfﬁiiﬂ?‘y hit

Presd’ RBIRPEIR! B R‘é‘&ﬁ&fs%f8?ﬂ“f<co‘é1@°8fm&}38 PRy O RS
691-Ggm‘pmwcFprm?lmoge@mhdmgy%wa)lllqp()i@%)hlqm@}l@a@l mCSFg

SchuligiedeuRfn@an®INEASRS, (h3%8b 88612864, n888nRbke@t Akivators, and
Biochemistr 003) 2137-2148 Shuldiner, A.R., et al., Anal. Biochem.
100 (1051

f’<erra A., J. Mol. Recognit. 13 (2000) 167 187 Smith,
G.P., etal., J. Mot. Biol. 277 (1998) 317-332 15 Smith, G.P., Science 228

(19.8591"3:8&5{;&&113 production of a polypeptide as specified in claim 1 in a prokaryotic
or eukaryotic microorganism, characterized in that said microorganism contains a
nucleic acid sequence which encodes said polypeptide and said polypeptide is

expressed.

3. Process as claimed in claim 2, characterized in that the polypeptide is isolated from

the organism and purified.

4. Method for identifying a nucleic acid encoding a polypeptide which specifically
binds a predetermined target molecule from a DNA-library, characterized in that
said method comprises the steps of

a) selecting a sequence from the group consisting of SEQ ID NO:02;

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 molecule;

d) choosing the nucleic acid encoding one specific binder identified in step ¢)
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Stahl, S., and Uhlen, M., TIBTECH 15 (1997) 185-192 Sykes, K.F., and
Johnston, SA,, Nature Biotechnol. 17 (1999) 355-359 Visintin, M., et al.,

J. Immun. Methods 290 (2004) 135-353 Wallon, U.M., and Overall, C.M.,

J. Biol. Chem. 272 (1997) 7473-7481 20 Willenbrock, F., et aL,
Biochemistry 32 (1993) 4330-4337 WO 01/04144 Xu, L., et al., Chem.

Biol. 9 (2003}238n24i2: sRps-bhPatenidtaims Aviahgepiide, that

specifically hinds a predetermined target molecule, characterized in that
the amino acid sequence of said polypeptide is selected from the group
consisting ofSEM N OWRiavhisrenofiaid e dcidesdmabnbadinleast
one 5 aminoagisthRRIIPR A Qedid, 475, 476, 477, 484, 501, 502, 503,
504, 505, 506, 507, 510, 514. 515, 522, 529, 530, 531, 534. 541, 547,

549, 550, 553, 558, 559, 566. 567, 568, 569, 570, 577, 578, 579, 580,

589. 5Yothed AssdEMEdOn GirMmeHecBIEiGEd B1thaBB, BING,-Bene@nprises
627, 6Ra629r&3Bn RS, 646, 647, 648, 650, 652. 654, 655, 658,
663is replaced with a different amino acid and said specific binding 10
properties to said predetermined target molecule are not naturally inherent
to%saidPFERIRSRIBCA Y SIHBIERT prebrstsiThiriednaycbibiatsre eletipiduary
a moledtibe pehiptptiseamemisercdfthéi ey ps dfgrateins comprising
hedgehog proteins, bone morphogenetic proteins, growth factors,
erythropojetin, thrombopojetin, G-CSF, interleukins and interferons,
B B bt TS A ESmEBIP G e
proteireé 1, iRhprswsdfercthermodiblidsdinopdypentidess specified in

claim 1 in a prokaryotic or eulcaryotic microorganism, characterized in

that saigmiGReRgaRiSMmIcAMRPS drovriels apilsrpuanae wichencedes
said p?%g tide and said %h/gpg(ptide IS eﬁfresged. 20 3_ Process as . d
claim&tiin' SiM'S C AFar At S T &t tHe b p e tiS 1B ARURERH e 2
the osgesifehimantiputified. 4. Method for identifying a nucleic acid

encoding a polypeptide which specifically binds a predetermined target
molecule from a DNA-library, characterized in that said method

comprises the steps of 25 a) selecting a sequence from the group
consisting of SEQ ID NO:02; b) preparing a DNA-library of the selected
sequence in which at least one amino acid position according to table V is
altered;



c) screening the prepared DNA-library for encoded polypeptides
specifically binding a predetermined target molecule, 30 d) choosing the
nucleic acid encoding one specific hinder identified in step c) -64- e)
WELRALRG I steps b) to d) for two to five times; and f) isolatfig E&i$06/000004
nucleic acid encoding a poly-peptidg@pecificalIy bindinga 5
predetermined target molecule. 5. Method as claimed in claim 4,
characterized in that the DNA-library comprises linear expression
elements. 6. Method asmharnen i gfaim 4 or 5, characterized in that the
members of the library of the polypeptide are expressed by display on
“H10fibosolies 87 “MERTSE &S claimed in claim 4 or 5,.characterized in that
<120the fogembers-of the Jibrary. of the pelypeptideare-expressed by display-on
bacteriophages. S. Vector which is suitable for the expression of a
<13050lygéptide in a prokaryotic or eukaryotic microorganism, characterized in
<«1sdbatsaid yector encodes a polypeptide as specified in claim 1. WO
<15120064072563 P CT/EP2006/000004 1/71 SEQUENCE LISTING <110> F.
Hoffmann-La Roche AG <1.20> Hemopexin-like structure as new
<16850lyifeptde-scaffold <133> 22953 <150> EP 05000013.2 <151>
<1702005501:03, <1607 BE <170> Patentln version 3.2 <210> <211> 195
<212> PRT <213> Artificial <220> <223> consensus sequence <400> 1

<21Pro Glu Tie Cys Lys Gin Asp lle Val She Asp Sly lle Ala Gin lie 10 15
<211> 195

<212> PRT
<213> Artificial

<220>
<223> consensus sequence

<400> 1

Pro Glu Ile Cys Lys Gln Asp Ile Val Phe Asp Gly Ile Ala Gln Ile
1 5 10 15

Arg Gly Glu Ile Phe Phe Phe Lys Asp Arg Phe Ile 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 Ile Asp Ala Val Tyr Glu Ala Pro Gln Glu
50 55 50

Glu Lys Ala Val Phe Phe Ala Gly Asn Glu Tyr Trp Ile Tyr Ser Ala
65 70 75 80

Ser Thr Leu Glu Arg Gly Tyr Pro Lys Pro Leu Thr Ser Leu Gly Leu
85 50 95

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

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

Val Lys Lys Lys Met Asp Pro Gly Phe Pro Lys Leu Ile Ala Asp Ala



Trp
145
Gly

Asn

Leu

Arg Gly Gin _le She Phe She Lys Asp Arc She |_e Trp Arc Thr Val 20 25
30 Thr Pro Arg Aso Lys Pro Met G'ly Pro Lou Lou Val Ala Thr She Trp 35
90 45 Pro Gin Lau Pro Glu Lys lle Asp Ala Val Tyr Gin Ala Pro Gin Gin 50
W58 BO6/SiF3ys Ala Val She She Ala G1y Asn Glu Tyr Trp _ 1BCTYEES@I6/804004
65 70 75 80 Ser Thr Leu G n Arcc ¥y Tyr Pro Lys Pro Leu Thr Ser Leu
Gly Len 8590 95 Pro Pro Asp Val G1n Arg Val Asp Ala Ala She Asn " _rp .
Bar Lys Asn 100 105 110 Lys Lys Thr Tyr Tie She A-a G-iy Asp Lys She
46 Arg Tyr Asn Glu 135 120 125 Val Lys 1us Lys Met Asp Pro Gly Phe
Pro Lys Leu lle Ala Asp Ala WO 2006/072%3 PCT/EP2006/000004 2/71
130 135 140_Trp_Asn Ala lle Pro Asp Asn Lelﬂ Asp Ala Val Val Asp Leu
Sh Gy 45 ?L%‘tmzisé‘o”—“ay}\é{fy}%?s S &ﬁ% Phe @% éi% Ala Tyr
Tyr Len Lys Leu Gin 165 170 175 Asn Gin Ser Leu Lys Ser Val Lys Phe
Gly Ser lle Lys Be= Asp Trp 180 185 190 Len Gly Cys 195 <210> 2

ghy fis §5¢ é’%%ghlg %2185°Gaffug cafusY& 40> "2 P15 Gl her Cys

Lys His Asp ﬁe al Phe Asp Gly Val AlaGinlle 15=00 Arg Gly Glu lle

The Phe Phe Lys Asp Arg Phe Met Trp Arg Thr Val 20 25 30
Gln Ser Leu Lys Ser Val Lys Phe Gly Ser Ile Lys Ser Asp Trp
180 185 190

Gly Cys
195

<210> 2

<211> 195

<212> PRT

<213> Gallus gallus

<400>. 2

Pro
1

Glu Leu Cys Lys His Asp Ile Val Phe Asp Gly Val Ala Gln Ile

Arg Gly Glu Ile Phe Phe Phe Lys Asp Arg Phe Met Trp Arg Thr Val

20 ‘ 25 30

Asn Pro Arg Gly Lys Pro Thr Gly Pro Leu Leu Val Ala Thr Phe Trp

Pro

Glu

Ser

Pro

Lys

35 40 45

Asp Leu Pro Glu Lys Ile Asp Ala Val Tyr Glu Ser Pro Gln Asp

50 55 60

Lys Ala Val Phe Phe Ala Gly Asn Glu Tyr Trp Val Tyr Thr Ala
70 75 80

Asn Leu Asp Arg Gly Tyr Pro Lys Lys Leu Thr Ser Leu Gly Leu
85 90 95

Pro Asp Val Gln Arg Ile Asp Ala Ala Phe Asn Trp Gly Arg Asn
100 103 110

Lys Thr Tyr Ile Phe Ser Gly Asp Arg Tyr Trp Lys Tyr Asn Glu
115 120 125



Asn Pro Arg Gly Lys Pro Thr Gly Pro Leu Len Val Ala Thr Phe Trp 35 40
45 Pro Asp Lau Pro Glu Lys Tie Asp Ala Val Tyr Glu Ser Pro Gin Asp 50
55 60 Glu Lys Ala Val Phe Phe Ala Gly Asn Glu Tyr Trp Val Tyr Thr Ala
V68 206286 Ser Asn Leu Asp Arg Gly Tyr Pro Lys Lys LouPfHyEZP(06q0004
Gly Len 8590 95 Pro Pro Asp Val Eih Arg lle 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 Glu 115 120 125 WO 2006/072563 PCT/EP2006/000004
3/71 Glu Lys Lys Lye Met Gin Lau Ala Thr Pro Lys Phe lle Ala Asp Her
Glu 389 185 140 Ny Asi Gl Val Pro spiAsnibauiAsprAtaAfial 15U Gly Len
THt Asp 145 130 15580 Her Gly Tyr Thr ¥t the Phe Lys Asp Gin Tyr
Tyr Leu Gin Met Glu 165 170 175 Asp Lys Ser Lau Lys lle Val Lys lle Giy
Trp bys lesHeeSerAsprlgsrl80ul85:190: el Ghp Cyy 185 24 0513 <211>-
145 305 <212> PRT <£243> Mus musculus <220C> 3 Met Ala Ala’&fy Glu Gin
. Ser Thr Gin Ser Ala Asn Arg Val Lau Arg 51C 15 lle Ser Gin Les Asp
ser Ala ey Gl Lo Aee loys AlpsLasbGuGinl en2025 30 Mad B Ser Gin
the Tim Gin Cy8 the His Gly the Lyd'Rro Giy Lea 35 40 455

Asp Lys Ser Leu Lys Ile Val Lys Ile Gly Lys Ile Ser Ser Asp Trp
180 185 180

Leu Gly Cys
195

<210> 3

<211l> 305

<212> PRT

<213> Mus musculus

<400> 3
Met Ala Ala Arg Glu Glu Ser Thr Gln Ser Ala Asn Arg Val Leu Axg
1 ‘ 5 10 15

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

Val Trp Ser Gln Phe Thr Gln Cys Phe His Gly Phe Lys Pro Gly Leu
35 40 45

Leu Ala Arg Phe Glu Pro Glu Val Lys Ala Phe Leu Trp Leu Phe Leu
50 55 60

Trp Arg Phe Thr Tle Tyr Ser Lys Asn Ala Thr Val Gly Gln Ser Val
65 70 75 80

Leu Asn Ile Gln His Lys Asn Asp Ser Ser Pro Asn Pro Val Tyr Gln
85 90 95

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

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



Leu

Leu

145

Gly

Phe

Arg

Pro

Thr
225

Lau Ala Ara Phe On Pro Glu Val Lys Ala The Lau Trp Lau the Lau 50 55
60 Trp Arg Phe Thr lle Tyr Se Lys Asn Ala Thr Val. Gly Gin Ser Val 65
70 75 BO Lau Asn lie Gin His Lys Man Asp Ser Ser Pro Asn Pro Val Tyr
WHABEYBS95 Pro Pro Sex Lys Asn Gin Lys Lau Let Tyr Ala RE/ERZ0p{p0004
lle Gly 100 105 iiO Gly Arg Trp LadBlu Glu Arg CVs Tyr Asp Lau the Arg
Asn Arc His 115 120 125 WO 2006/072563 PCT/EP2006/(100004 4/71
Leu Ala Ser Phe Gly Lys Ala Lys Gin Dye Met Asn She Val Val Gly 130
135 140 Lau Leu Lys Lau Gly Glu Leu Met Asn Phe Lau lle Phe Lau Gin
Lys ' 45 150 155 160 Gly Lys She Ala Thr. Leu Thr Glu Ara Leu Leu Gly
Mee HigrsBps/ 4l 165 12%3?5’ sshe¢§8 LY P G AgA Mér AfgGlu val
1y She Glu Tyr Met/ASn 190 185 190 Ara Glu Leu Lau Trp His Gly Phe
Ala Glu She Lau lle Phe Leu Leu 195 200 235 Pro Lau lie Asn lie GIn

1ys baw bys Ala 158 ey Biar Sﬁépﬁbecﬁ

21Ee218208" Fha F:égu Cys The
Gly Ala Ala Gly HISAsp Ser Thr Lau Gl See Ser 225 230 235240 Gly

Lys Glu Cys Ala Lau Cys Gly Glu Trp Pro Thr Met Pro His Thr 245 250
265 Hie Sly=Cits:GlenHisVal Phe CysuTyeT\FI1QyI MaklyssSer'Ser She

260 265 270 L& She Asp Ile Tyr SHE The Cys Pro Lys Cys Gly Thr 3lu
Val His 275 280 285 Ser Val Gin Pro Lau Lys Ala Gly lle Gin Met_ Ser

&y Yab Asn Alen 206,285 300 kaw val Gly Phe Glu Tyr Met Asn
180 185 190

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

Leuw Ile Asn Ile Gln Lys Leu Lys Ala Lys Leu Ser Ser Trp Cys
210 215 220

Leu Cys Thr Gly Ala Ala Gly His Asp Ser Thr Leu Gly Ser Ser
230 235 240

Lys Glu Cys Ala Leu Cys Gly Glu Trp Pro Thr Met Pro His Thx

Gly
245 250 255
Ile Gly Cys Glu His Val Phe Cys Tyr Tyr Cys Val Lys Ser Ser Phe
260 265 270
Leu Phe Asp Ile Tyr Phe Thr Cys Pro Lys Cys Gly Thr Glu Val His
275 280 285
Ser Val Gln Pro Leu Lys Ala Gly Ile Gln Met Ser Glu Val Asn Ala
290 295 300
Leu
305
<210> 4
<211> 305
<212> PRT

<213> Rattus norvegicus

<400> 4



305 <210>4 <211> 305 <212> PRT <213> Rattus norvegicus <400> 4
WO 2006/072563 PCT/EP2006/000004 5/71 Met Ala Ala Arg Gin Glu Ser
Thr Gin Ser Ala Asn Arg Va_ Lau Arg 1510 15 lie Ser Gin Leu Asp Ala
Weno®itiz&d Asn Lys Ala Lau Glu Gin Leu 20 25 30 Val TrePSERBIp0HH004
Thr Gin Cys The His Sly Phe Lys P¥3'Sly Lau 35 40 45 Lau Ala Arg Phe
Glu Pro Glu Val Lys Ala She Leu Trp Leu Phe Leu 50 55 60 Trp Arg Phe
Thr lle Tyr Ser Lys Asn Ala Thr Val Gly Gin Ser Val 65 70 75 80 Lau Asa
Met Fie Gl Tyol ysuASIuAsp SerrSer-Pse-Asn:PrenValkJ w-Gins52% 95 Pro
1 Pro Ser Lys Asn GIn Lys Lou Len Tyr Ala Val Cys Thr TiéGly 200 105
110 G1ly Arg Trp Leu Glu Glu Arg Cys Tyr Asp Leu Floe Arg Asn Arg Ks
11e 335 320 125 dsgurAla 3er Bhe Gl hys Ala. Ays Gin Gys Me_Ash The Val
Val Gly 130 135 140 Leu Leu kys Lea Gly Glu Leu Met Asn Phe Len lle
he Leu GIn Lys 1415 150 155 160 Gly Lys Phe Ala Thr Leu Thr Glu Arg
ver bl bew G lle s Seh¥al10nD 4110475, o Eva ks (raGin Ser
Met. Arg Glu Val Gly ?he Gtu Tyr Met Asn 180 185 190 Arg Gln Lau Lau
Trp His Gly Phe Ala Glu Floe Len Val Phe Leu Lau 195 200 205 Pro Leu

Leu g? Aggg”% LCL:.JL_I}/S{ZA&La l%SALl P%SrLSegr ':-[‘I—J!: %glus Phe Leu

Trp Arg Phe Thr Ile Tyr Ser Lys Asn Ala Thr Val Gly Gln Ser Val
65 70 75 80

Leu Asn Ile Gln Tyr Lys Asn Asp Ser Ser Pro Asn Pro Val Tyr Gln
85 90 95

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

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

Leu Ala Ser Phe Gly Lys Ala Lys Gln 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 bys Phe Ala Thr DLeu Thr Glu Arg Leu Leu Gly Ile His Ser Val
165 170 1

Phe Cys Lys Pro Gln Ser Met Arg Glu Val Gly Phe Glu Tyr Met Asn
180 185 180

Arg Glu Leu Leu Trp His Gly Phe Ala Glu Phe Leu Val Phe Leu Leu
195 200 205

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

Ile Pro Leu Thr Ser Thr Ala Gly Ser Asp Ser Thr Leu Gly Ser Ser
225 230 235 240



210 215 220 Ile Pro Leu The Ser Thr Ala Sly Ser Asp Ser Thr Lau Gly
Sex Ser 225 230 235 240 WO 2006/072563 PCT/LP2006/000004 6/71
Sly Lys Glu Cys Ala Let Cys Sly Glu Trp Pro Thr Met Pro His Thr 245 250
W30 BRSCys Glu His Val Phe Cys Tyr Tyr Cys Val Lys SECTEPps/ o904
265 270 Let Phe Asp Met Ty-_ Ph&™i: Cys Pro Lys Cys Sly Thr Glu Vol
His 275 280 285 Her Val Gin Pro Let Lys Her Sly lle Gin Met Be: Gin Val
Asn Ala 290 295 300 Let 305 <210>5 <211> 195 <212> PRT <213>
Oryctolagus oaniculus <400> 5 Pro Gin lle Cys Thr GIn Asp lle Val Phe
a1 AS£ SlIXTIée A!&Gin lie 15:C 15 Arc Gl)é Glulllle Phe Phe Phe Lys Asp Arg
Y Phe fie 173 ALg TRF Vai*20 28 fﬁ%ﬁ?ré‘%ﬁ/ A LySPriqMetSly Pro Let
Leu Val Ala Thr Phe Trp 35 40 45 Pro Gin Let: Pro Sit Lys lie Asp Ala Val
Tyr Glu Ala Pro Gin Gin 50 55 60 Sit Lys Ala Val Phe Phe Ala Sly Asn
tle &ty Fyr _j%yﬁFTyY%e?%laC% 80 ¥3e’ S FhiYetGIu Ty By Tyr Pro
Lys Pro Leu Thr Her Leu Gly Lze% 59095 Pro Pro ,&378 Val Gin Arg Val
Asp Ala Ala Phe Asn Trp Her Lys Asn 100 105 110 Lys Lys Thr Tyr lle
Leu Phre ?g?‘ gB):A‘g/E; |_Ey;§ Plyes %WMSAgms@gy ggmg Glu Val His

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

Leu
305

<210> 5

<211> 1985

<212> PRT

<213> Oryctolagus cuniculus

<400> 5
Pro Glu Ile Cys Thr Gln Asp Ile Val Phe Asp Gly Ile Ala Gln Ile
1 5 10 15

Arg Gly Glu 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
35 40 45

Pro Glu Leu Pro Glu Lys Ile Asp Ala Val Tyr Glu Ala Pro Gln Glu
50 55 60

Glu Lys Ala Val Phe Phe Ala Gly Asn Glu Tyr Trp Val Tyr Ser Ala

Ser Thr Leu Glu Arg Gly Tyr Pro Lys Pro Leu Thr Ser Leu Gly Leu

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

Lys Lys Thr Tyr Ile Phe Ala Gly Asp Lys Phe Trp Arg Tyr Asn Glu



Val

Trp
145

WO 2006/072563 PCT/EP2006/000004 7/71 115 "120 :-25 Val Lys Lys
Lys Met Asp Pro Gly Phe Pro Arg Lau lle Ala Asp Ala 130 1.35 140 Trp
Asn Ala lie Pro Asp His Lau Asp Ala Val Val Asp Lea Gin Gly 145 150
WGBFIBOT28er Gly His Ser Tyr Phe Phe Lys Gly Thr Tyr Tyr RGI[EPS10600004

Gin 165 17C 175 Asn Gin Ser Lau'{ys Ser Val Lys Val Gly Ser lle Lys

Thr Asp Trp -180 185 190 Lau Gly Cys 195 <210> 6 <211> 2.95 <212>
PRT <213> Bos taurus <400> 6 Pro Glu Val Cys Asp Ser Lys Lou Thr
She;Asp Ala lle Thr Thr lle>d 5 10 15 Arg G1ly GJsl Val Met Phe Phe Lys

Asp Arg Pine Tyr Met Arg Thr Asn 20 25 30 Pro Leu Tyr Pro GIn Val Glu
Lea Asn_Phe II(E Ser VanPi(f Tgﬁ PrPg: 3gr40 45 qe%lék% Pro Asn Gly Leu
& Wia A¥S TV GtV AR Asp Arc Asp B6H5 in Val Arg ?he he
Lys Giy Asn Lys Tyr Trp Ala Val Lys Gly Gin 65 70 75 80 Asp Val Leu
Arg Gly Tyr Pro Arg Asp lie TTyr Arg Ser Phe Gly Phe 85 90 95 Pro Arc
i e Ly $&° feadpoalanavad e 2GIIGiIf Rs "Fhf ‘10105 110
WO 2006/072563 PCT/EP2006/000004 8/71 Gly Lys Thr Tyr Phe Phe

Val Ala Asn Lys Cys Trp Arg Tyr Asp Gin

Ser Gly His Ser Tyr Phe Phe Lys Gly Thr Tyr Tyr Leu Lys Leu Glu
165 170 175
Bsn Gln Ser Leu Lys Ser Val Lys Val Gly Ser Ile Lys Thr Asp Trp
180 185 190
Leu Gly Cys
185
- <210> &6
<211> 195
<212> PRT

<213> Bos taurus

<400> 6

Pro

1

Arg

- Pro

Gln

Glu

65

Pro

Glu Val Cys Asp Ser Lys Leu Thr Phe Asp Ala Ile Thr Thr Ile

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

Leu Tyr Pro Glu Val Glu Leu Asn Phe Ile Ser Val Phe Trp Pro
35 40 45

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

Val Arg Phe Phe Lys Gly Asn Lys Tyr Trp Ala Val Lys Gly Gln
70 75 8O

Val Leu Arg Gly Tyr Pro Arg Asp Ile Tyr Arg Ser Phe Gly Phe
85 90 95

Arg Thr Val Lys Ser Ile Asp Ala Ala Val Ser Glu Glu Asp Thr
100 105 110



115120 1-25 Tyr Lys Gin Ser Met Asp Ala Gly Tyr Pro Lye Met lle Ala
Glu Asp 130 135 140 Phe Pro Gly lle Gly Asn Lys Val Asp Ala Val Phe
Gin. Lys Gly Gly 145 15C 155 160 The Phe Tyr Pine Pine His Sly Arg
WO @ Rysiys Phe Asp Pro Gin 165 7.70 175 Thr Lys ArgBETERA0T${p00004
Lau Lau Lys Ala Asn Ser Trp Phe ASH Cys 180 185 190 Arg Lys Asn 195
<210> 7 <211> 195 <212> PRT <213> Equus caballus <400> 7 Pro Glu
Val Cys Asp Ser Lys Lau Thr Phe Asp Ala Tie Thr Thrlle 15 10 15 Arg
1y oY Gin akMeLPig PheiLys AsRAIGPBes Ty Mey. Arg HepAsi20 25 30
Pro Tye Tyr Pre Glu Ala Girekeu Asa Pine lle Setiie Phe Trp Pro 35 40
45 Gin Lou Pro Asn Giy Leu Gin Ala Ala Tyr Gin Val Ser His Arg Asp 50
rys 20R Pl VAl AL INE Phe s Sh-aap b TyEtmplacyalays Sl On
85070 /5 80 Asp Val Lae Tyr Sly Tyr Pro LystAsp lle His Arg Ser Phe Gly
Phe 85 90 95 Pro Ser Tar Val Lys Asn lle Asp Ala Ala Val Ser Gin Glu
Asp Thr 100 105 110 WO 2006/072563 PCT/EP2006/000004.. 9/71 Gly
ene B TR TRE VAT ATS s ST o Ar T Aep Gice s 5 12
125 Tyr Lys Arg Ser Met Asp Ala Gly Tyr Pro Lys Met lle Ala Asp Asp

Phe Phe Tyr Phe Phe His Gly Arg Arg Glmn Tyr Lys Phe Asp Pro Gln
165 170 175

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

Arg Lys Asn
195

<210> 7

<211> 195

<212> PRT

<213> Bguus caballus

<400> 7

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

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

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

Gln Leu Pro Asn Gly Leu Gln Ala Ala Tyr Glu Val Ser His Arg Asp
50 55 60

Glu Val Arg Phe Phe Lys Gly Asn Lys Tyr Trp Ala Val Lys Gly Gln
65 70 75 80

Asp Val Leu Tyr Gly Tyr Pro Lys Asp Ile His Arg Ser Phe Gly Phe
85 90 85

Pro Ser Thr Val Lys Bsn Ile Asp Ala Ala Val Ser Glu Glu Asp Thr
100 105 110



130 135 140 Phe Pro Gly lle Giy Asp Lys Val Asp Ala Val Phe Gin Lys
Asp Gly 145 150 155 160 Phe The Tyr Phe Phe His Gly Thr Arg Gin Tyr
Lys The Asp Pro Lys 165 170 175 Thr Lys Arg --le Leu Thr Lou Gin Lys
Wil 08efi 738 Trp Phe Asr- Cys 180 -85 1.90 Arg Lys hen 198 KPAIS6R00004
<211> 195 <2'-2> PRT <213> HoM¥d'sapiens <400> 8 Pro Lys Ala Cys.
Asp Ser Lys Leu Thr Phe Asp Alall.e Thr Thrl_e 5'.:0 15 Arg Gly
G_....u Val Met Phe Phe Lys Asp Arc The Tyr Met Arg Thr Asn 20 25 30
Pro Phe Tyr Pro Glu Val Gin Lau Asn Phe lle Ser Val Phe Trp Pro 35 40
Cly A GIRTL &V PFHASreCIyLAlrCh A Y AIAYEYE Gl 2D AlaBABpsArg Asp 5C
55 60" Glu Val Arg Phe PHL@(I)_ys Sly Asn Lys Tyrl%?p Ala Val Gin Gly GIn
65 70 75 80 Asn Val Leu His Gly Tyr Pro Lys Asp lle Tyr Ser Ser the Gly
Tyr Ple 8% 90:05IRrafAraThcVallys His Lire Asp Ala AlealLaw SenGlu Glu
ASb Thr 100 105 1.1 %O 2006/072563 PETIEP2006/000004 10/71 Gly
Lys Thr Tyr Phe Phe Val Ala Asn Lys Tyr Trp Arg Tyr Asp Glu 3.15 120
phe P25 Glyr Lys Arg Ses Met Asp Rep Gly Ty PracLysMgjdle AlaskHis Asp 130
145 135 140 Phe Prol@ly lle Gly His Lys VaFAsp Ala Val Phe Net¢ys Asp Gly

Phe Phe Tyr Phe Phe His Gly Thr Arg Gln Tyr Lys Phe Asp Pro Lys
165 170 175

Thr Lys Arg Ile Leu Thr Leu Gln Lys Ala Asn Ser Trp Phe Asn Cys
180 . 185 180

Arg Lys Asn
195

<210> 8

<21l> 195

<212> PRT

<213> Homo sapiens

<400> 8

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

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

Pro Phe Tyr Pro Glu Val Glu Leu Asn Phe Ile Ser Val Phe Trp Pro
35 40 45

Gln 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 Lys Tyr Trp Ala Val Gln Gly Gln
65 ’ 70 75 80

Asn Val Leu His Gly Tyr Pro Lys Asp Ile Tyr Ser Ser Phe Gly Phe
85 90 95

Pro Arg Thr Val Lys His Ile Asp Ala Ala Leu Ser Glu Glu Asn Thr
100 105 : 110



145 50 155 160 Phe Phe Tyr. Phe ?he His Gly Thr Arg Gin Tyr Lys Phe
Asp Pro Lys 165 170 175 Thr Lys Are lle Leu Thr Lou Gin Lys Ala Asn
See Trp Phe Aso Cys 180 185 190 Are Lys Asn 195 <210> 9 <211> 195
wdbanslRd63<213> Sus scrofa <400> 9 Pro GIn Val Cys AspSemkysd /@004
Thr Phe Asp Ala lie Thr Tnr Lou 1 840 15 Arg Gly Glu Leu Net Phe Phe
Lys A.sp Arg Phe Tyr Net Arg Thr Asn 20 25 30 Her Ph- Tyr Pro Glu Val
Gin Leu Asn She lle Per Val Phe Trp Pro 35 40 45 GIn Val Pro Asn Gly
Leu GIn Ala Ala Tyr Glu lle Ala Asp Arg Asp 50 55 60 Glu Val Arg Phe
Phe Lys Gly Asn Lys Tyr Trp Ala Val Arg Gly Gin 65 70 75 80 Asp Val
Gly k&R 'F‘?F GRFTHPFILYS-ASp Al HistArgPer PRe?Gly Rive 85 99-95 Pro
Per Thr'Val Lys Asn lie Asﬂ)%&la Ala Val Phe GluGfu Aso Thr WO
2006/072563 PCT/EP2006/000004 11171 100 105 110 Gly Lys Thr Tyr
Tyr Rhe they \fal-AtatHisGRECYS TrpvArgrbyLAsp<G luld B34 20 250Tyr Lys
Git? Ser Met Asp Thr GRPTyr Pro Lys Met lletAfa Glu Glu 130 135 14C
The Pre Gly lie Gly Asn Lys Val Asp Ala Val Phe Gin Lys Asp Sly 145
Phe 100 155 160 ARedieurlyr Rhedbe His Gy Ty Aeg Gin TagGinyThe Asp
145 Pje Lys 150 155 160

Phe Phe Tyr Phe Phe His Gly Thr Arg Gln Tyr Lys Phe Asp Pro Lys
165 170 175

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

Arg Lys Asn
195

<210> ¢

<211> 195

<212> PRT

<213> Sus scrofa

<400> 9

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

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 Ile Ser Val Phe Trp Pro
35 40 45

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

Glu Val Arg Phe Phe Lys Gly Asn Lys Tyr Trp Ala Val Arg Gly Gln
65 70 75 80

Asp Val Leu Tyr Gly Tyr Pro Lys Asp Ile His Arg Ser Phe Gly Phe
85 90 95

Pro Ser Thr Val Lys Asn Ile Asp Ala Ala Val Phe Glu Glu Asp Thr



165170 175 Thr Lys Arg lle Let,, Thr Leu Gin Lys Ala Asn Ser Trp Phe
Asn Cys 180 :.85 190 ArgLye Asn. 195 <210> 10 <211> 195 <212>
PRT <213> Homo sapiens <400> 10 Pro Gin lle Cys Lys Gin Asp lie Val
whesp b lie Ala Ginlle 151015 Arg Gly Gin lle Pie th&@THEH2)86 8904
Arg Phe lle -rp Are ":,r Val 20 25 36Ythr Pro Arg Asp Lys Pro Met Gly Pro
Leu Lou Val Ala Thr Phe Trp 35 40 45 Pro Gin Les Pro Glu Lys lle Asp
Ala Val Tyr Glu Ala Pro Gin Gin 50 55 60 Glu Lye Ala Val Phe Phe Ala
Gly Asn @Gin Tyr Trp lie Tyr Sernéda 65 70 75 Sc Serildr Leu Glu Arg Gly
Tyr Pro Lys Pro Leu Thr Ser Leu Gly Lea 85 90 95 WO 2006/072.563
T/EP2006/000004 12/71 Pre Pro Asp Val Gin Arg Val Asp Ala Ala The
oy Egsn %I’;E[E) %Qé% ég?é A%ﬁ %%%O%Ljﬁ's E11150 G%)l/s%ll%ys/sq'lgﬁrgﬁ I gr'l'ﬁapA?al ‘Cly Asp
Lys The Trp Arg Tyr Asn Glu 115 120 125 Val Lys Lys Lys Met Asp Pro
Tvr Glv Pge Pro Ly@ Lou II% AlglAslp Ala 130 135 140 T%%éb\sn Ala lle Pro Asp
Y %%31 Teu Xép'Aia Vi V&EAS Leti Giff G 145 156 88 &Yy Sly His
Ser Tyr The The Lys Sly Ala Tyr Tyr Leu Lys Leu Clu 165 170 175 Asn.

Gin Ser Leu Lys Ser Val Lys Phe fly Ser lle Lys Ser Asp Trp
Phe Pro Gly Ile Gly Asn Lys Val Asp Ala Val Phe Gln Lys Asp Gly

145 150 155 160

Phe Leu Tyr Phe Phe His Gly Thr Arg Gln Tyr Gln Phe Asp Phe Lys
165 170 175

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

Arg Lys Asn
195

<210> 10

<211> 195

<212> PRT

<Z13> Homo sapilens

<400> 10

Pro Glu Ile Cys Lys Gln Asp Ile Val Phe Asp Gly Ile Ala Gln Ile
1 5 10 15

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

Thr Pro Arg Asp Lys Pro Met Gly Pro Leu Leu Val Ala Thr Phe Trp
3 40 45

w

Pro Glu Leu Pro Glu Lys Ile Asp Ala Val Tyr Glu Ala Pro Gln Glu
50 55 60

Glu Lys Ala Val Phe Phe Ala Gly Asn Glu Tyr Trp Ile Tyr Ser Ala
65 70 75 80

Ser Thr Leu Glu Arg Gly Tyr Pro Lys Pro Leu Thr Ser Leu Gly Leu
85 90 95



180 185 190 Lou Sly Cys 195 <210> 11 <211> 191 <212> PR'? <213>
Hone sariens <40C> 11 Pro Ala Asn Cys Asp Pro Ala Leu Ser Phe Asp
Ala Val Ser Thr Lou 510 15 Arg Gly G]..u lle Leu =1e Phe Lys Asp Ara
wisdta@ Esp3Arc Lys Scr 20 25 30 Leu Arg Lys Leu Glu Pro BEIuEPee¢Aie0004
Lou 7]..e Sex Her The Sup Pro 351200145 Ser Leu Pro Ser Sly Val Asp Ala
Ala Tyr Glu, Val Thr Ser Lys Asp 50 55 60 Leu Val The lle Phe Lys Gly
Asn G'_n Phe Trp Ala =1e Arg Sly Asn 65 70 75 80 Glu Val Arg Ala Sly
“pro PYE R Arg Glydle.His; ThrakgusSly RhesRro 85 90.95WQ 20Q6/072563
PCT/EP2006/000004 13/71 PueT hr Val Ara Lys lle Asp Ala Ala lie Her
Asp Lys Glu Lys Asn 100 105 110 Lys Thr Tyr Phe Phe Val Gin Asp Lys
Lys Bﬁ/g TiRArg Pita.Asp Gl Ly A%lx%g 123 AIg Asp Her Met Gly Pro Gly
e Pte Lys GIn lle Ala Glu he 130 135 143:Pro Gly lle Asp Her
Lys lle Asp Ala Val The GIu GIu Pita Glv Phe 1:45 150 155 16C Phe Tyr

Phe he Thr u Glu Phe As Pro Asn Ala 65 170 175
et R e e o e B R a R R AT A O e
190 <210> 12

Trp Asn Ala Ile Pro Asp Asn Leu Asp Ala Val Val Asp Leu Gln Gly
145 150 155 160

Gly Gly His Ser Tyr Phe Phe Lys Gly Ala Tyr Tyr Leu Lys Leu Glu
165 170 175

Asn Gln Ser Leu Lys Ser Val Lys Phe Gly Ser Ile Lys Ser Asp Trp
180 185 190

Leu Gly Cys
195

<210> 11
<211> 191
<212> PRT
<213> Homo sapiens

<400> 11
Pro Ala Asn Cys Asp Pro Ala Leu Ser Phe Asp Ala Val Ser Thr Leu

1 ' 5 10 15

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

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

Ser Leu Pro Ser Gly Val Asp Ala Ala Tyr Glu Val Thr Ser Lys Asp
50 55 60

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

Glu Val Arg Ala Gly Tyr Pro Arg Gly Ile His Thr Leu Gly Phe Pro
85 90 95



<211> 19'

. <212> PRT <213> Mus musculus <400> 12 Her Pro Met

Cys Her Her Thir Leu Phe Phe Asp Ala Va'L Her Thr Lou 510 15 Arg Giy
Gin Val Leu Phe Pne Lys Asp Arg His Phe Trp Arg Lys Her 20 25 30 Leu
o dlbioPreGlu Pro Gin Phe Tyr Lou lle Her Her Ph-- Tro PrecB88r$00d/500004
Ser Lea Pro Her Asn Met Asp Ala A¥&Tyr Gin Val Thr Asn Ara Asp 50 55
60 Thr Val The lle Phe Lys Gly Asn Gin Phe Trp Ala lle Ara Giy His 65
70 75 80 Glu G_u Leu Ala Glv Tyr Pro Lys Her lle His Thr Leu Giy Leu
Pro 8590 95 Ala Thr Val Lys Lys lie Asp Ala Ala lle Ser Asn Lys Gin Lys

Pro Ang 160 405 110 WO 20061672563 PCIERP2006/006004.y14444 Lys Thr
Tyr Phe PRé Val G--,u Asp Lys*?§r Trp Arg Phe Asp Glu Lys 115 120 125
Lys Gin Per Net G1u Pro Gly Phe Pro Arg Lys |_--e Ala Sir Asp Phe 130

Lys 135 140 R0 Gly Val Asp aep Arg ViahAspAlaval2he Giu Al Phe Sly
Phe 145 150 155 160 LeuZRyr Phe Phe Ser Slyi8er Ser Gin Leu Sir Phe
Asp Pro Asn Ala 165 170 175 Lys Lys Val Thr His lie Leu Lys Ser Asn

arg 86k Tsr@rpmecﬁﬁnpgysgl%ﬁghle8ééo99ys<?@1ﬂ>ﬁ§ 32116119, 412> PRT

<213> Oryctolagus cupieulus <400> 13

Pro Gly Ile Asp Ser Lys Ile

145

Phe Tyr Phe Phe Thr

165

Lys Lys Val Thr His

<210>
<211>
<212>
<213>
<400>
Ser Pro

1

Arg Gly

Leu Arg

Ser Leu

50

Thr Val
65

Ala Thr

12
191
PRT

180

Mus musculus

12

Met

Glu

Thr

35

Phe

Leu

Val

Cys

Val

20

Pro

Ser

Ile

Ala

Lys
100

Ser

Leu

Glu

Asn

Gly
85

Lys

150

Gly

Thr

Ser

Phe

Pro

Met

Ile

Ser

Leu

Thr

Phe

Glu

Asp

Gly

Pro

Asp

Asp

Ser

Lys

Leu

Lys

Phe

40

Ala

Asn

Lys

Ala

Ala Val Phe

Gln

Ser
185

Phe

Tyr

Ala

Gln

Ser

Ala
105

Leu
170

Asn

Phe

10

Arg

Leu

Tyr

Phe

Ile

50

Ile

155

Glu

Ser

Asp

His

Ile

Glu

Trp

75

His

Ser

140

Glu

Phe

Trp

Ala

Phe

Ser

Val

60

Ala

Thr

Asn

Glu

Asp

Leu

Val

Trp

Ser

45

Thr

Ile

Leu

Lys

Phe

Pro

Asn
190

Ser

Arg

30

Phe

Asn

Arg

Gly

Glu
110

Gly

Asn

175

Cys

Lys

Trp

Arg

Gly

Leu
85

Lys

Phe
160

Ala

Leu

Ser

Pro

Asp

His

80

Pro

Arg



Lys

Lys

Pro
145

Leu

Lys

<21
<21
<21
<21

<40

Pro

1

Arg

Leu

Ser

Thr

65

Glu

Ser

Lys

Pro Val Met Cys Asp Pro Asp Leu Ser Phe Asp Ala lie Ser Thr Leu 15 10
15 Arg Gly Glu lle Leu The The Lys Asp A.rg Tyr ?he Trp Arg Lys Ser 20
25 30 Leu Arg lle Lou Glu Pro Glu Phe His Lou lle Ser Ser Phe Trp Pro

V80 oAb dser Leu Pro Ser Ala Val Asp Ala A_a Tyr Glu Val liecSarrAegs #@po4
50 55 60 "2hr Val Phe lie Phe Lys 8K1Thr Gin Phe Trp Ala lie Arg Gly Asn
65 7C 75 80 Slu Val Gin Ala Gly Tyr Pro Arg Ser lie His -hr Leu Gly Phe
Pro 8590 95 Ser Thr lle A-a Lys lle Asp Ala Ala lie Ser Asp Lys G1u Ara
Lys 100 105 110 Lys Thr Tyr Phe Phe Val Glu Asp Lys Tyr Trp Arg Phe
Asp Glu Lys WO 2006/072563 PCT/EP2006/000004 15/71 115 120 125
Ry Eyn Ser 556 G Pro ST hesPg AR HA  ieEAR Bl Asp tve 130 135
140 Prd Sly lle Asn Pro Lygﬁe Asp Ala Vval the 14 Ala the Gly Phe 145
150 155 160 the Tyr the the Ser G1y Ser 5er Gin Ser Gin the Asp Pro
Asn Ada 165 E70 27S dlys thys Mal The HigsVald eud s SekpAsneSer Tr--
P Gin --y.9 180 185°890 <210> 14 <21134491 <212> PRT <213>
Rattus norvegicus <400> 14 Lea Pro Met Cys Her Ser Ala Lou 5er the
Asp Wa Mab Set Thrglesn 540 A5 Arg GheGoiu Mablewkthe the.bys Asp
Arg His The Tro ArgfLys Ser 20 25 30 155 160

Tyr Phe Phe Ser Gly Ser Ser Gln Leu Glu Phe Asp Pro Asn Ala
165 170 175

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

0> 13

1> 181

2> PRT

3> Oryctolagus cuniculus
0> 13

Val Met Cys Asp Pro Asp Leu Ser Phe Asp Ala Ile Ser Thr Leu

Gly Glu Ile Leu Phe Phe Lys Asp Arg Tyr Phe Trp Arg Lys Ser
20 25 30

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

Leu Pro Ser Ala Val Asp Ala Ala Tyr Glu Val Ile Ser Arg Asp
50 55 60

Val Phe Ile Phe Lys Gly Thr Gin Phe Trp Ala Ile Arg Gly Asn
70 75 80

Val Gln Ala €ly Tyr Pro Brg Ser Ile His Thr Leu Gly Phe Pro

Thr Ile Arg Lys Ile Asp Ala Ala Ile Ser Asp Lys Glu Arg Lys
100 105 110

Thr Tyr Phe Phe Val Glu Asp Lys Tyr Trp Arg Phe Asp Glu Lys



Leu Arg Thr Pro Glu Pro Gly The Tyr Lea lie Ser Scr Ph- --_p Pro 40 45
Ser Lou Pro Ser Asn Met Asp Ala Ala Tyr Glu Val Thr Asn Ara Asp 50 55
60 Thr Val PLe lle Leu Lys Sly Asn Gin lle Trp Ala lie Arg fly His 65 70
o S6hefatbisesiu Lau Ala Sly Tyr Pro Lys Ser lle His "hr Leu SlydeupRees 860004
90 95 GIn Thr Val Gin Lys lle Asp A#&iAla lle Ser Lei-, Lys Asp Gin Lys
100 "105 17.0 Lys Thr Tyr Phe Phe Val Glu Asp Lys ?he Trp Arg Phe Asp
Glu Lys 115120 125 WO 2006/072563 PCT/EP2006/000004 16/71 Lys
Gin Set.Met Asp Pro Glu Phg Pro Arg Lys lle Alg Glu Asn Phe 130 135
140 Pro Gly lie Gly Thr Lys Val Asp Ala Val Phe Glu Ala Phe Gly Phe
145 150 155 160 Lau Tyr She She Ser Gly Ser Ser Gin Leu Glu She Asp
Arg Brg s Al 651170 155 G5y By el Th? l-jzylié{aeﬁ%yé@em%a Ser
Trp’Phe Asn Cys 1B0'T85 19C <210> 15 <2'1> 192 <2I2> PRT <213>
Homo saniens <400> 15 Pro Lys Pro Cys Asp Pro Sax Leu Thr'Phe Asp
Pro/Gla lle ThsT Hirkelyd 5180255 Are Gay Bl fikrLaiePhie FHe 1Bfs Asp Arg
145Tyr She Trp Arc Afg®His 20 25 30 Pro GitrLeu Gin Arg Val Gitiiet Asn
She Tie Her Leu Phe Trp Oro 35 40 45 Ser Leo Pro Thr Gly lie GIr Ala

pPheAlarTYRG b ASpPheAsprAsg Asp: 58:56160Phe Asp Pro Asn Ala
165 170 175

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

<210> 14

<211> 191

<212> PRT

<213> Rattus norvegilcus

<400> 14

Leu Pro Met Cys Ser Ser Ala Leu Ser Phe Asp Al Ser Thr Leu
1 5 10 15

[W)]
<3
v
Vs

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

Leu Arg Thr Pro Glu Pro Gly Phe Tyr Leu Ile 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 Gln Ile Trp Ala Ile Arg Gly His
65 70 75 80

Glu Glu Leu Ala Gly Tyr Pro Lys Ser Ile His Thr Leu Gly Leu Pro
85 90 95

Glu Thr Val Gln Lys Ile Asp Ala Ala Ile Ser Leu Lys Asp Gln Lys
100 105 110

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



Leo lle She Lau She Lys Gly Asn Gin Tyr Trp Ala Lou Ser Gly Tyr 65 70
7580 Asp lle Leo GIn Gly Tyr Pro Lys Asp lle Ser Asn Tyr Giy She Pro
85 90 95 Ser Ser Val Gin Ala lie Asp Ala Ala Val She Tyr Arg Ser Lys Thr
00657140 Tyr She Phe Val Asn Asp Gin She Trp Arg Tyr PXSIERS60EEiI61:004
Arg Gin 115120 125 She Met G_1¥/ro Gly Tyr Pro Lys Ser lle Ser Sly
Ala She Pro Gly 130 135 140 WO 2006/072563 PC'r/EP2006/000004
17/71 lie Glu Ser Lys Val Asp Ala Val Phe Gin Gin flu His Phe Phe His
Lys 245 450 455 460 =Val BhedderGly Brp Avg Twr Tat AlaPhe Asp Lau lle
A¥ Gin Arg 165 170 1#6 Val Thr Arg Val Ala®rg Gly Asn Lys Trp Lau
Asn Cys Are Tyr Gly 180 135 190 <210> 16 <211> 190 <2?2> PRT
Pro ézé%aehﬂ@asymwgy&mﬂ@g 16.Pro;Lyg Ala Cys Asp Prg Hig Leu Arg
145 Phe Asp Ala Thr The Thr Lau 15 10 _5+Are Gly Glu lle Tyr Rnre She Lys
Glu Lys Tyr Phe Trp Arg Arg His 20 25 30 Pro Gin Leu Arg Thr Val Asp
uAsn Phe, IIe eu Phe PR Pro 40 45 fl Lau Pro Asn G_y Lau.
bes é%l E\Ali‘la A% Ty.gEG u AspxrﬁSrA-é% A{Q(Asp 5%1%5%{0 Lau I%]he Leu The
Lys Gly Arg Gin Tyr Trp Ala Lau Per Gly Tyr 65 70 75 80 Asp Lau Gin
Gin Gly T%r Pro Ar:cg Asp lle Ser Mn Tyr Giy Phe Pro 85 90 95

Gly Lys Va His ITe Leu Lys Ser Asn Ser Trp Phe Asn Cys
180 185 190

<210> 15

<211> 192

<212> PRT

<213> BHomo sapiens

<400> 15

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

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

Pro Gln Leu Gln Arg Val Glu Met Asn Phe Ile Ser Leu Phe Trp Pro
35 40 45

Ser Leu Pro Thr Gly Ile Gln Ala Ala Tyr Glu Asp Phe Asp Arg Asp

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

Asp Ile Leu Gln Gly Tyr Pro Lys Asp Ile Ser Asn Tyr Gly Phe Pro
85 90 95

Ser Ser Val Gln Ala Ile Asp Ala Ala Val Phe Tyr Arg Ser Lys Thr
100 105 110

Tyr Phe Phe Val Asn Asp Gln Phe Trp Arg Tyr Asp Asn Gln Arg Gin
115 120 125

Phe Met Glu Pro Gly Tyr Pro Lys Ser Ile Ser Gly Rla Phe Pro Gly
130 135 140



Ile
145

Val

Val

Arg Ser Val Gin Ala lle Asp Ala Ala Val Se= Tyr Asn Gly Lys Thr 100 105
110 Tyr Phe ?he lle Asn Asn Gin Cys Trp Arg Tyr Asp Asr. Cu Arg Arc
115 120 125 Per Met Aso Pro Gly Tyr Pro Lys Per lle Pro Ser Met She
wWQoedy 1365135 140 Val Asn Cys Arg Val Asa Ala Val She p&HEB2085p0004
Per She She Lau 145 150 155 16@0AYO 2006/072563
PCT/EP2006/000004 18/71 The The Ser Gly Pro Gin Tyr Phe Ala Phe
Asn Phe Val Her His Arg 165 170 175 Val Thr Arg Val Ala Arg Ser Asn
Leu Trp Lou Asn Cys Ser 1B0 185 190 <210> 17 <211> 190 <212> ?RT
213z Rajtus novggeds w408x.1¢1Rre theAlasCysrAspeReortlis Leu Arg
?he Asp Ala Ala THe Thr Leu 1 3 10 15-54rg Gly Gin ae Tyr T4%é Phe Lys
Aso Lys Tyr The Trp Arg Arg His 20 25 30 Pro Glr Lau Ara Thr Val Asp
Leu Asn Bhedle SerLay Rhs T R 33,4045 Bhedaudio Asn Gy Lau
Gin Ala Ala TygsGlu Asp Phe Asp ArgpAsp 50 55 60 LewVal Phe Lou Phe
Lys G1ly Arg Gin Tyr Trp Ala Leu Ser Ala Tyr 65 7C 75 80 Asp Leu Gin
in Giy Tyr. P, Asp lle Ser Asn Tyr Gly, Ohs, Pr 9 rg Ser

g‘aﬁ gﬁ %%@éllégﬁéégﬂlg%lag Va 1 Ergﬁr JFbxesun%’cé%y %Li//ss %g%s ? l:0 %)%A 11C Tyr

Phe Phe Vol Asn Asn GIn Cys Trp Arg Tyr Asp Asn Gin Arg Ara 115 120
125

<210> 16
<211> 190
<212> PRT

<213> Mus musculus

<400> 16

Pro

1

Arg

Pro

Gly

Leu

65

Asp

Arg

Tyr

Ser

Val
145

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

Gly Glu Ile Tyr Phe Phe Lys Glu Lys Tyr Phe Trp Arg Arg His
20 25 30

Gln Leu Arg Thr Val Asp Leu Asn Phe Ile Ser Leu Phe Trp Pro
35 40 45

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

Val Phe Leu Phe Lys Gly Arg Gln Tyr Trp Ala Leu Ser Gly Tyr
70 75 80

Leu Gln Gln Gly Tyr Pro Arg Asp Ile Ser Asn Tyr Gly Phe Pro
85 90 95

Ser Val Gln Ala Ile Asp Ala Ala Val Ser Tyr Asn Gly Lys Thr
100 105 110

Phe Phe Ile Asn Bsn Gln Cys Trp Arg Tyr Asp Asn Glu Arg Arg
115 120 125

Met Asp Pro Gly Tyr Pro Lys Ser Ile Pro Ser Met Phe Pro Gly
130 135 140

Asn Cys Arg Val Asp Ala Val Phe Leu Gln Asp Ser Phe Phe Leu
150 155 160



Ser Met Aso Pro Gly Tyr Pro Thr Her lle Ala Ser Val ?he Pro Gly 130 135
140 lle Asn Cys Arg lle Asp Ala Val Phe Gin Gin Asp Ser Phe Phe Leu
145 150 155 160 Phe Phe Her G1_v Pro Gin Tyr Phe Ala Phe Asr. Lau
wiabsex PgsArg WO 2006/072563 PCT/EP2006/000004 19¢¢&/&620ds/éd0004
175 Val -.hr Arg Val Ala Arg Ser As#i7lLou Trp Leu Asn Cys Pro 180 185
190 <210> 16 <211> 195 <212> PRT <213> Sas taurus <400> 18 Glu
Asp Val Cys Asn Val Asp lle Phe Asp Ala lle Ala Glu lle Arg 510 15 Asn
Arg Leu His Phe Phe Lys Ala G=y Lys Tyr Trp Arg Lou Ser Glu 20 25 30
Gly Gly Gly Arg Arg Vol Gin Gly Pro Phe Leu Val Lys Set Lys Trp 35 40
Phe ﬁ%eP?‘SIAFa%/{QPLg?ﬁ?WUEy@“EeﬁlAS?‘ ErAIZTPnEGI§%AspiPrdicou Thr 50
55 60 Lys Lys lie Phe ?he The Ser G y Arg Gin Val Trp g\F’Tyr Thr Gly
65 70 75 80 Ala Her Leu Leu Gly Pro Arg Arg Leu Asp Lys Lou Gly Lou
Val 1y Prg 889095 2Gicoval ida Gin Vab TiuGlyrAlwv e eiePro Arg Pro Glu
Gly Lys V4 100 105 110 Lou £&U Plc Ser Gly Gin Sé?Phe Trp Arg Phe
: Asp Val Lys Thr Gin 115120 125 Lys Val Asp Pro Gin Sor Val Thr Pro
<210%all&sp Gin Met Pne Pro Gly 130 135 140 Val Pro lie Ser Thr His Asp lle

<211 5 i
<212§’ne§§§im Tyr Gin G1lu Lys Ala Tyr _45 150 155 160

<213> Rattus norvegicus

<400> 17

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

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

Pro Gln Leu Arg Thr Val Asp Leu Asn Phe Ile Ser Leu Phe Trp Pro
35 40 45

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

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

Asp Leu Gln Gln Gly Tyr Pro Arg Asp Ile Ser Rsn Tyr Gly Phe Pro

Arg Ser Val Gln Ala Ile Asp Ala Ala Val Ser Tyr Asn Gly Lys Thr
100 105 110

Tyr Phe Phe Val Asn Asn Gln Cys Trp Arg Tyr Asp Asn Gln Arg Arg
115 120 125

Ser Met Asp Pro Gly Tyr Pro Thr Ser Ile Ala Ser Val Phe Pro Gly
130 135 140

Ile Asn Cys Arg Ile Asp Ala Val Phe Gln Gln Asp Ser Phe Phe Leu
145 150 155 160

Phe Phe Ser Gly Pro Gln Tyr Phe Ala Phe Asn Leu Val Ser Arg Arg



Phe Cys Gin Asp His Phe Tyr Trp Arg Val Ser Ser Gin Asn Glu Val 165
170 175 WO 2006/072563 PCT/EP2006/000004 20/71 ken Gin Val Asp
Tyr Val Gly Tyr Val Thr Phe Asp Lou lieu Lys Cys 180 185 190 Pro Gin
WA 5%30> 19 <211> 195 <212> PRT <213> Canis famihaiis ;569855004
19 Glu Asp lle Cys Lys Val Asn lle RégAsp Ala lle Ala Glu lle Arg 1510
15 Ran Tyr Leu His Phe The Lys Glu Sly Lys Tyr Trp Arg Phe Ser Lys 20
2530 Gly Lys G_y Rag Arg Val Gin Sly Pro Phe Leu Set Pro Se'_ Thr Trp
3540 45 Pro Alg Leu Pro Arq Lys Ley,Asp Sc: Ala Pie Gl ASp Sly Leu
Thr 50 55 60 Lys Lys Thr Phe Phe Phe Se= Sly Arg Gin Val Trp Val Tyr
Thr Gip 65 70 75 80 Thr Be: Val Val Giy Pro Arq Arg Lau Asp Lys Leu
val @WL@W@’]?P%%@% Y5 B AP THEGIRWAS THIVE grﬁzla Lan, Pro Gin
Gly Sly Glly P_ys Val 100 105 113 Len Len Phe Ser A ((;’OGin Arc Phe Trp
Ser ?he Asp Val Lys Thr Gin 115 120 125 Thr Val Asp Pro Arg Sew Ala
<21Gly Séw Val Gin Gin. Met Tyr Pro Gly 130 135 140 Val Pro Len Asn Thr
<2>His A3p lle Phe G_n Tyr Gin Glu Lys Ala Tyr 145 150 155 160 Pie Cys
<216IN Asp Arg-2be Tyr Trp Arg Val Asn Ser Arg Asn Glu Val 165 170 175

<400> 18

Glu Asp Val Cys Asn Val Asp Ile Phe Asp Ala Ile Ala Glu Ile Arg
1 5 10 15

Asn Arg Leu His Phe Phe Lys Ala Gly Lys Tyr Trp Arg Leu Ser Glu
20 25 30

Gly Gly Gly Arg Arg Val Gln Gly Pro Phe Leu Val Lys Ser Lys Trp

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

Lys Lys Ile Phe Phe Phe Ser Gly Arg Gln Val Trp Val Tyr Thr Gly
65 70 75 80

Ala Ser Leu Leu Gly Pro Arg Arg Leu Asp Lys Leu Gly Leu Gly Pro

Glu Val Ala Gln Val Thr Gly Ala Leu Pro Arg Pro Glu Gly Lys Val
100 105 110

Leu Leu Phe Ser Gly Gln Ser Phe Trp Arg Phe Asp Val Lys Thr Gln
115 120 125

Lys Val Asp Pro Gln Ser Val Thr Pro Val Asp Gln Met Phe Pro Gly
130 135 140

Val Pro Ile Ser Thr His Asp Ile Phe Gln Tyr Gln Glu Lys Ala Tyr
145 150 ; 155 160

Phe Cys Gln Asp His Phe Tyr Trp Arg Val Ser Ser Gln Asn Glu Val
165 170 175



WO 20061072563 PCT/EP2006/000004 21/71 Asn GIn Val Asp Glu Val
Sly Tyr Val Thr Phe Asp lle Lou GIn Cys 1B0 185 190 Pro Glu Asp 19
<210> 20 <211>' 95 <212> PRT <213> Homo sapiens <400> 20 Asp
wepdlaysAsn Val Asn :le Phe Asp Ala lle Ala Gin lie Sly ca%82886/000004
Asn GIn Lou Tyr Leu Phe Lys Asp SlyrLys Tyr Trp Arg Phe Ser Glu 20 25
30 Sly Arg Gly Ser Arg Pro Gin Gly Pro Phe Lou lle Ala Asp Lys Trp 35
40 45 Pro Ala Len Pro Arg Lys Lou Asp Ser Val Phe Glu Gin Pro Lou Ser
55 60, Lys Lys Leu Phe Phe Phe, Sef, Gly Are Gin Val Tr | Tyr Thr
hen g%? g%*?@i%?% S"Aaig §E¥ %&f L%ié S%/rPlr%eA%gs %A?f ﬁ%ﬁ‘é\sﬁ%’ {ygffou Gly
Leu Sly Ala 8590 95 Asp Val Ala GIn Val Thr Gly Ala Lou Arg Ser Sly Arg
Gly Lys Met 100 105 110 Lou Lou Phe Ser Gly Arg Arg Lou Trp Arg Phe
Pro REp U3 Lys Ala GIn 115 120 125 Met Val Asp Pro Arg Ser Ala Ser Gin
Val Asp Arg Met Phe Pro Sly 130 135 140 Val Pro Lea Asp Thr His Asp
Val Phe G1r_ Tyr Arg Gin Lys Ala Tyr 143 150 155 160 Phe Cys Gin Asp
zgi%rg Phe Tyr Trp Arg Val Ses Ser Arg Ser Gin Leu WO 2006/072563
<2 BCT.IEP2006/000004 22/71 165 170 175

<213> Canis familiaris

<400> 18

Glu Asp Ile Cys Lys Val Asn Ile Phe Asp Ala Ile Ala Glu Ile Arg
1 5 10 15

Bsn Tyr Leu His Phe Phe Lys Glu Gly Lys Tyr Trp Arg Phe Ser Lys
20 25 30

Gly Lys Gly Arg Arg Val Gln 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 Gly Leu Thr
50 55 60

Lys Lys Thr Phe Phe Phe Ser Gly Arg Gln Val Trp Val Tyr Thr Gly
65 70 75 80

Thr Ser Val Val Gly Pro Arg Arg Leu Asp Lys Leu Gly Leu Gly Pro
85 90 95

Glu Val Thr Gln Val Thr Gly Ala Leu Pro Gln Gly Gly Gly Lys Val
100 105 110

Leu Leu Phe Ser Arg Gln Arg Phe Trp Ser Phe Asp Val Lys Thr Gln
1158 120 125

Thr Val Asp Pro Arg Ser Ala Gly Ser Val Glu Gln Met Tyr Pro Gly
130 135 140

Val Pro Leu Asn Thr His Asp Ile Phe Gln Tyr Gln Glu Lys Ala Tyr
145 150 155 160

Phe Cys Gln Asp Arg Phe Tyr Trp Arg Val Asn Ser Arg Asn Glu Val
165 170 175



Asn Gin Val Asp GIn Val Gly Tyr Val Thr Tyr Asp lle Leu Gin Cys 1BO
185190 Pro Giu Asp 195 <210> 21 <211> 200 <212> PRT <213> Mus
musculus <400> 21 Asp Asa Pro Cys Asn Val Asp Val the Asp Ala lle Ala
Whhlig /i 10 15 Gly Ala Lec His Phe Phe Lys Asp Gly TF¥edode/bois04
Phe .Leu Asn 20 25 30 His Arg GlyiPer Pro Lau GIn Gly Pro Phe Leu Thr
Ala Arc Thr Trp 35 40 45 Pro Is Leu Pro Ala Thr Leu Asp Per Ala Pha
G1u Asp Pro Gin Thr 50 55 60 Lys Arg Val ?he Phe She Ser Gly Arg Gin
Met Trp Val Tyr Thr Giy 65 70 75 BO Lys Thr Val Lea Gly Pro Arg Ser
asn BBUASPAYS dauGly bey Gly Pro 85:90:95  GlurvYal Ty His ok Per Gly
Leu Le a Fa© Arg Arg Pro Gly LygsAla 100 105 11C Lea La'- Phe Per Lys
Gly Arg Val Trp Arg Phe Aso Leu Lys Ser Gin 115 120 125 Lys Val Asp
Pro GIn Per Val lle Arg Val Asp Lys Glu Phe Per Sly 130 135 140 Val Pro
pro @R:ASH Per His Asp lle Phe Gin Tyr Gin Asp Lys Ala Tyr 145 150 155
760 W 2006/072563 PCT/EP2006/000004 23/71 Phe Cys His Giy Lys
Phe The Trp Arg Val Ser She Gin Asn Glu Val 165 170 175 Asn Lys Val

<21AspHro Glu Val Asn Gin Val Asp Asp Val Gly Tyr Val 180 185 190
<211> 195

<212> PRT

<213> Homo sapiens

<400> 20

Bsp Asp Ala Cys Asn Val Asn Tle Phe Asp Ala Ile Ala Glu Ile Gly
1 5 10 15

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

Gly Arg Gly Ser Arg Pro Gln Gly Pro Phe Leu Ile Ala Asp Lys Trp

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

Lys Lys Leu Phe Phe Phe Ser Gly Arg Gln Val Trp Val Tyr Thr Gly
65 70 75 80

Ala Ser Val Leu Gly Pro Arg Arg Leu Asp Lys Leu Gly Leu Gly Ala
85 90 95

Asp Val Ala Gln Val Thr Gly Ala Leu Arg Ser Gly Arg Gly Lys Met
100 105 110

Leu Leu Phe Ser Gly Arg Arg Leu Trp Arg Phe Asp Val Lys Ala Gln
115 120 125

Met vVal Asp Pro Arg Ser Ala Ser Glu Val Asp Arg Met Phe Pro Gly
130 135 140

Val Pro Leu Asp Thr His Asp Val Phe Gln Tyr Arg Glu Lys Ala Tyr
145 150 155 160

Phe Cys Gln Asp Arg Phe Tyr Trp Arg Val Ser Ser Arg Ser Glu Leu



Thr Tyr Asp Let Leu Gin Cys Pro 195 200 <210> 22 <211> 191 <212>
PRT <213> Homo sapiens <400> 22 Pro Ala Lys Cys Asp Pro Ala Lau
Ser Phe Asp Ala lle Her Thr Lau 5 10 15 Arg Gly Glu Tyr Lee The P'ne
woysodaAsg T_yr She Trp Arg Arg Her 20 25 30 His Trp ASrcPacpidie/bmos
le The His Leu lle Sea: Ala She Tri#PYo 35 40 45 Ser Lau ?ro Her Tyr
Lau Asp Ala Ala Tyr Ole Val Asn Ser Are Asp 50 55 60 Thr Val Phe lle
The Lys Gly .Asr Ole Poe Trp Ala lle Ara Gly Asn 65 70 75 80 Glu Val
Gin Ala Gly TysPro Arg Gly lle His;Fhr Lau Gly Pie Pro 8590 95 Pro Ti:
li_e Arg Lys | _e Asp Ala Ala Val Her Asp Lys Glu Lys Lys 100 105 110
vs T:nr Tyr Phe Phe Ala Ala As s Tyr Trp Arg Phe Ash Glu Asn 115
hen J:1150\-% 5?§rgérin‘%qerﬁ\37fétu‘éﬁuv§§1 %fy E}f/fe-gﬁ%o (I:r]ee L&l pid ACAsp Asp
Phe 13C 135 140 Pro Glv Val Gle Pro Lys Val Asp Ala Val Leu Gin Ala
She Gly She 145 150 155 16C WO 20061072563 PCT/EP2006/000004
Fro CZW/@?he Tyr Phe Phe Ser Gly Ser Ser Gin Phe Gin Phe Asp Pro Asn
Ala 165i.70 175 Arg Met Val Thr His lle Lau Lys Ser Aso Ser Trp Lau

His Cys' 80 185 190 <210> 23 <211> 191
<210> 21

<211> 200
<212> PRT
<213> Mus musculus

<400> 21

Asp Asn Pro Cys Asn Val Asp Val Phe Asp Ala Ile Ala Glu Ile Gln
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

Pro Ala Leu Pro Ala Thr Leu Asp Ser Ala Phe Glu Asp Pro Gln Thr
50 55 60

Lys Arg Val Phe Phe Phe Ser Gly Arg Gln Met Trp Val Tyr Thr Gly
65 70 75 80

Lys Thr Val Leu Gly Pro Arg Ser Leu Asp Lys Leu Gly Leu Gly Pro

Glu Val Thr His Val Ser Gly Leu Leu Pro Arg Arg Pro Gly Lys Ala
100 105 110

Leu Leu Phe Ser Lys Gly Arg Val Trp Arg Phe Asp Leu Lys Ser Gln
115 120 125 ’

Lys Val Asp Pro Gln Ser Val Ile Arg Val Asp Lys Glu Phe Ser Gly
130 135 140

%)
0]
H

Val Pro Trp Asn His Asp Ile Phe Gln Tyr Gln Asp Lys Ala Tyr
145 150 155 160



<212> PRT <213> Mus musculus <400> 23 Pro Asp Lys Cys Asp Pro Ala
Lau Ser Phe Asp Ser Val Ser ThrLen 15 10 15 Arg Gly Gin Val Leu The
Phe Lys Asp Arg Tyr she Trp Arg Arg Ser 20 25 30 His Trp Asn Pro Gin
whadadn ke His Lou lie Set Ala Phe Trp Pro 35 40 45 Thr LecirRne6000004
Asp Leu Asp Ala Ala Tyr Glu Ala Hig/Asn Thr Asp 50 55 60 Ser Val Leu
lie Phe Lys Gly Ser Gin The Trp Ala Val Arg Gly Asn 65 70 75 BO Gin
Val Gin Ala Gly Tyr Pro Lys Gly lle His Thr Lau Gly Phe Pro 85 9C 95 Pro
pne S0V YAl Lys Lys Il Asp Ala.Alg, VakThesGlud.ys Gin Lys kys Q€ i05 110
Lys Thr Tyr The she Val Gly Asp Lysdlyr Trp Arg The Asp7Gin Thr 115
120 125 Arg His Val Met Asp Lys Gly Phe Pro Arg Gin lle Thr Asp Asp
Phe 130 135 140 Pro Gly lie Pro.Gin Val A la,Val Lay His Glu
Ben e Efy%ﬁegﬁ(ﬁg Ili%gaé 16 gﬁh\;éa %ﬁs%h%sarﬁgﬁr%é%yéeq{%er Gin
Phe Gin Phe Asp Pro Asn Lie 165 170 175 WO 2006/072563
PCT/EP2006/000004 25/71 Arg Thr Val Thr His lle Leu Lys Her Asn Ser
TRr THp LG L6 CF8 1809857500 <210> 24 <211> 198 <212> PRT <213>

Homo sapiens <400> 24 Pro Asp Ala Cys Glu Ala Ser The Asp Ala Val
Ser Trig lle Arg Gly
22

<210>
<211> 191
<212> PRT

<213> Homo saplens

<400> 22

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

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

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

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

Thr Val Phe Ile Phe Lys Gly Asn Glu Phe Trp Ala Ile Arg Gly Asn
65 70 75 80

Glu Val Gln Ala Gly Tyr Pro Arg Gly Ile His Thr Leu Gly Phe Pro
85 90 95

Pro Thr Ile Arg Lys Ile Asp Ala Ala Val Ser Asp Lys Glu Lys Lys
100 105 110

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
130 135 140

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



510 15 Glu Leu The Phe The Lys Ala Gly The Val Trp Arg Lea Arg Gly
Gly 20 25 30 Gin Len Gin Pro Gly Tyr Pro Ala Leu Ala Ser Arg His Trp
Gin Gly 35 40 45 Leu Pro Her Pro Val Asp Ala Ala Phe Gin Asp Ala Gin
Wb dies@0 55 60 Trp Phe The Gin G_y Ala GIn Tyr Tim ¥Yal/khAeBoooos
Gly G1n Lys Pro 65 70 75 80 Val k&#nG_y Pro Ala Pro Les TSr Gin Leu
Gly Leu Val Arg Phe Pro 85 90 95 Val His Ala Ala Lou Val Trp Gly Pro
Glu Lys Asn Lys Tie Tyr The 100 105 110 She Arg Gly Arg Asp Tyr Trp
Arg The His Pro Her Trr Arg Arg Val 115 120 125 Asp Se.r Pro Val Pro
Phe AKG Ang WNa Thr Asp Tep Are Gl Mal Bra Sre130p1 35:146n Gk lle Asp
Ala Ala Phe GIA°Asp Ala Asp Gly Tyi’Ala Tyr The Les 1457350 155 160
Arg Giy Arg Lau Tyr Trp Lys Phe Asp Pro Val Lys Val Lys Ala Leu 165
arg MEQ 125 &lu @ly The Pro Al Len ¥al Gly.ProAsp.ShesThg Gy Cys Ala
Glu WO 2@06/072563 PCT/EP2666/000004 26(71 1880185 190 Pro Ala
Asn Thr Phe Leu 195 <210> 25 <211> 198 <212> PRT <213> Mus
<21 d0usgulus <400> 25 Pon Asp Val Cys Glu Thr Per Phe Asp Ala Val Ser
<2116hr Hle1Arg Gly 1510 15 Glu Leu Phe Phe P=ie Lys Ala Gly Phe Val Trp
<21%rg U Arg Per Gly

<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 Glu Val Leu Phe Phe Lys Asp Arg Tyr Phe Trp Arg Arg Ser
20 25 30

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

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

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

Glu Val Gln Ala Gly Tyr Pro Lys Gly Ile His Thr Leu Gly Phe Pro
85 50 95

Pro Thr Val Lys Lys Ile Asp Ala Ala Val Phe Glu Lys Glu Lys Lys
100 105 110

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

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

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

Phe Tyr Phe Phe Arg Gly Ser Ser Gln Phe Glu Phe Asp Pro Asn ARla
165 170 175



20 25 30 Arg Leu Gin Pro Gly Tyr Pro Ala Lou Ala Ser Arg His Trp GIn
G_y 3540 45 Lou Pro Per Pro Val Asp Ala Ala Phe Glu Asp Ala Gin Gly
Gin lle 50 55 60 Trp Phe Phe Gin Gly Ala Gin Tyr Trp Val Tyr. Asp Gly
vieudbyB 246 65 70 7580 Val Lou Gly Pro Ala Pro Leu Per lpys kk@bobali¥oooo4
Lou GIn Gly Per Pro 85 90 95 Val#drs Ala Ala Leu Val Trp Gly Pro Glu
Lys Asn Lys lle Tyr Phe 100 105 110 Phe Arc Gly Giy Asp Tyr Trp Arg
Phe His Pre Arg Thr Gin Arg Val :15 120 125 Asp Asn Pro Val Pro Ara
Arg Per Thr Asp Trp Arg Gly VaL Pro Ser 130 135 140 Glu lle Asp Ala
Ala The GIn Asp Ala Glu Gly Tyr Ala Tyr. Phe Leu 145 150 155 160 Arg
arg Gly WS Lu Fys Trpd ysPhesAser Pren\éd L ys/akbysevabiou 165 170
175 WO ¥806/072563 PCT/EFZ3061000004 27/71 &ih Gly Phe Pro Arg
Pro Val G?y Pro Asp the Phe Asp Cys Ala Glu 180 185 190 Pro Ala Asn
<210¥hrihe Arg 195 <210> 26 <211> 192 <2:,2> PRT <213> Homo sapiens
<211x4CE= 26 Pro Ala Leu Cys Asp Pro Aso Leu Ser the Asp Ala Val Thr Thr
zﬁi‘?/al ’BT10 3.5 Gly Asn Lys lle the Phe the Lys Asp Arg Phe the Trp Leu
ﬁys al 2095 3C Ser Glu Arg Pro Lys Thr Per Val Asn Lea lle Per Ser
<4o00kewdrp Pro

Pro Asp Ala Cys Glu Ala Ser Phe Asp Ala Val Ser Thr Ile Arg Gly
1 5 10 15

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

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

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

Trp Phe Phe Gln Gly Ala Gln Tyr Trp Val Tyr Asp Gly Glu Lys Pro
65 70 75 80

Val Leu Gly Pro Ala Pro Leu Thr Glu Leu Gly Leu Val Arg Phe Pro
85 . 90 95

Val His Ala Ala Leu Val Trp Gly Pro Glu Lys Asn Lys Ile Tyr Phe
100 105 110

Phe Arg Gly Arg Asp Tyr Trp Arg Phe His Pro Ser Thr Arg Arg Val
115 120 125

Bsp Ser Pro Val Pro Arg Arg Ala Thr Asp Trp Arg Gly Val Pro Ser
130 135 140

Glu Ile Asp Ala Ala Phe Gln Asp Ala Asp Gly Tyr Ala Tyr Phe Leu
145 150 155 160

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

Glu Gly Phe Pro Arg Leu Val Gly Pro Asp Phe Phe Gly Cys Ala Glu



3540 45 Thr Leu Pro Ser Gly I'_e Gin Ala Fla Tyr Glu lle Gin Ala Asg Asn
5C 55 60 Gin Val Phe Leu Phe Lys Asp Asp Lys Tyr Tro Lea lle Ser Asn
Lau 65 70 75 80 Arg Pro Glu Pro Asn Tyr Pro Lys Per lle His Ser. Phe
vy b6, k3 85 90 95 Asn Phe Val Lys Lys :le Asp Ala Ala Vet /Rpgydd#dooo4
Pro Arg Phe Tyr 100 105 110 Argstht Tyr the Phe Val Asp Asn Gin Tyr
Trp Arg Tyr Asp Gin Arg 115 -20 125 Arg Gin Met Met Asp Pro Gly Tyr
Pro Lys Leu _le Thr Lys Asn Phe 130 135 140 C-]r- Gly lle Gly Pro Lys
lle Asp Algval Phe Tyr Ser LysAso Lys 145 150 153 160 Tyr Tyr Tyr
Phe Phe Gin Gly Ser Asn Gin Phe Gin Tyr Asp ?he Leu 165 170 175 WO
2006/072563 PCT/EP2006/000004 28/71 Lou Gin Arg lle Thr Lys Thr Lea
Pro P& fﬁgp 8h FR&r FF Phe Sly Cys 180 185 190 <210> 27 <211> 191
<21 RT <213> Mus musculus <400> 27 Ser Thr Phe Cys His Gin Ser
Leu Ser Phe Asp Ala Val Thr Thr Val 1510 15 G1y Glu Lys lle Leu Phe
<210Phétys Asp Trp Phe Phe Trp Trp Lys Lou 20 25 30 Pro Gly Ser Pro Ala
:ggThrg& n lle Thr Ser lle Ser Ser lle Trp Pro 35 40 45 Ser lle Pro Ser Ala lle
<2136InvAla Ala-TyEGlu lle Gin Ser Arg Asn 50 55 60 Gin Leu Phe Lee Phe

Lys Asp Glu Lys Tyr Trp Leu lle Asn Asn Leu
<400>" 25

Pro Asp Val Cys Glu Thr Ser Phe Asp Ala Val Ser Thr Ile Arg Gly
1 5 10 15

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

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

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

Trp Phe Phe Gln Gly Ala Gln Tyr Trp Val Tyr Asp Gly Glu Lys Pro
65 70 75 80

Val Leu Gly Pro Ala Pro Leu Ser Lys Leu Gly Leu Gln Gly Ser Pro
85 90 85

Val His Ala Ala Leu Val Trp Gly Pro Glu Lys Asn Lys Ile Tyr Phe
100 105 110

Phe Arg Gly Gly Asp Tyr Trp Arg Phe His Pro Arg Thr Gln Arg Val
115 120 125

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

Glu Ile Asp Ala Ala Phe Gln Asp Ala Glu Gly Tyr Ala Tyr Phe Leu
145 150 155 160

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



65 70 75 80 Val Pro Gin Pro His Tyr Pro Arg Ser _le Tyr Ser Len Gly Phe
Ser 8590 95 Ala Her Val Lys Lys Val Asp Ala Ala .-al Phe Asp Pro Leu
Arg GIn 100 105 110 Lys Val Tyr Phe Phe Val Asp Lys His Tyr Trp Arg
wVs0hSP7 Y3 Arg 115 120 125 Gin Gin Lou Met Asp Pro AledyrPieéysoo4
Lou lle Ser Tnr His Phe 130 135 12171Pro Gly lle Lys Pro Lys "le Asp Ala
Val Len Tyr ?he Lys Arg His 145 150 155 1660 Tyr Tyr lle Phe Gin Gly
Ala Tyr GIn Leu Giu Tyr A,sp Pro Leu Phe 165 170 175 WO 2006/072563
PCT/EP2006/000004 29/71 Arg Arg Val Thr Lys Thr Leu Lys See Thr Her
clu dry Bhe &ly Gys 2:80E85¢h90r=<2 18y 28<244 23Q1kc 242> PRT <213>
Cryctolagé§ curiculus <400> 28%Pro Thr Ala Cys Asp®Mis Asn Leu Lys
Phe Asp Ala Val Thr Thr Val 151015 Gly Asn Lys lle Phe Phe Phc- Lys
pro ASP Ker Bhe Rherl4p Trp Lys lie 20 25 30 Pre Lys Se.- Ser Thr Thr Ser
Val Agg Len lle Ser Ser Leu Trp Pro 35 40 45 Thr Lea Pro Ser Gly lle Gin
Ala Ala Tyr GIn lle Gly Asp Arg His 50 55 6C GIn Val Phe Leu Phe Lys
<«210@lYASp Lys Fhe Trp Lea lle Ser His Leu 65 70 75 00 Arg Lou GIn Pro
<211Asn3yr Pro Lys Her lle His Ser Leu Gly Phe Pro 85 90 95 Asp Phe Val
<2lzpysHRYs lle Asp Ala Ala Val Phe Asn Pro Ser Leu Arg

<213> Homo sapiens

<400> 26

Pro Ala Leu Cys Asp Pro Asn Leu Ser Phe Asp Ala Val Thr Thr Val
1 5 10 15

Gly Asn Lys Ile 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 Ile Ser Ser Leu Trp Pro
35 40 45

Thr Leu Pro Ser Gly Ile Glu Ala Ala Tyr Glu Ile Glu Ala Arg Asn
50 55 60

Gln Val Phe Leu Phe Lys Asp Asp Lys Tyr Trp Leu Ile Ser Asn Leu
65 70 75 80

Arg Pro Glu Pro Asn Tyr Pro Lys Ser Ile His Ser Phe Gly Phe Pro
85 90 95 .

Asn Phe Val Lys Lys Ile Asp Ala Ala Val Phe Asn Pro Arg Phe Tyr
100 105 110

Arg Thr Tyr Phe Phe Val Asp Asn Gln Tyr Arg Tyr Asp Glu Arg
115 120 125

]
2]
T

Arg Gln Met Met Asp Pro Gly Tyr Pro Lys Leu Ile Thr Lys Asn Phe
130 135 140

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

Tyr Tyr Tyr Phe Phe Gln Gly Ser Asn Gln Phe Glu Tyr Asp Phe Leu
165 170 175



100 105 110 Lys Thr Tyr Phe Phe Val Asp Asn Leu Tyr Trp Arg Tyr Asp
Glu Arg 115 12C 125 Arg Gin Val Met Asp Ala Gly Tyr Pro Lys Leu lle
Thr Lys His Phe 130 135 140 Pro Gly lle Gly Pro Lys lle Asp Ala Val Phe
wiypdabyer633 Arg Tyr 145 150 155 160 Tyr Tyr Phe Phe GlreGlyrPrové@noo4
Gin Leu Glu Tyr Asp Thr Phe Ser 2831170 175 Her Arg Val Thr Lys Lys
Leu Lys Her Asn Her Trp Phe Asp Cys 180 185 i90 WO 2006/072563
PCT/EP2006/000004 30/71 <2110> 29 <211> 191 <212> PRT <213>
Rattus norvegicus <400> 29 Ser Thr Val Cys His Gin Ser Leu Ser The
Asp Ala Val Thr Thr. Val 1510 15 Gly Asp Lys lle Phe The Phe Lys Asp
Leu G¥p Fhe Ple Thp Trp Arg Leb 202530 2Pro°Sly Be- Pro Ald THF Asn lle
Thr Ser 18%et Ser Met Trp Pro®35 40 45 Thr lle Pro Ser Gly lle Gin Ala
Ala Tyr Giu lle Gly Gly Arg Asn. 5355 60 GIn Leu The Leu The Iva Asp
<2106[eLlys Tyr. Trp Leu lle Asn Asn Lou 65 70 75 80 Val Pro Glu Pro His
:gﬁTyr%}ﬂrﬁp Arg Ser lle His Ser Leu Gly The Pro B5. 90 95 Ala Ser Val Lys
<213£ysMﬁg AspAla Ala Val The Asp Pro Let Arg Gin 100 1C5 110 Lys Val Tyr
The Phe Val Asp Lys Gin Tyr Trp Arg Tyr Asp Val Arg 115 120 125 Gin
<400&iulleu Met Asp Ala Ala Tyr Pro Lys Let lle Ser Thr His The

Ser Thr Phe Cys His Gln Ser Leu Ser Phe Asp Ala Val Thr Thr val
1 5 10 15

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

Pro Gly Ser Pro Ala Thr Asn Ile Thr Ser Ile Ser Ser Ile Trp Pro
35 40 45

Ser Ile Pro Ser Ala Ile Gln Ala Ala Tyr Glu Ile Glu Ser Arg Asn
50 55 60

Gln Leu Phe Leu Phe Lys Asp Glu Lys Tyr Trp Leu Ile Asn Asn Leu
65 70 75 80

Val Pro Glu Pro His Tyr Pro Arg Ser Ile 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 Val Tyr Phe Phe Val Asp Lys His Tyr Trp Arg Tyr Asp Val Arg
115 120 125

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

Pro Gly Ile Lys Pro Lys Ile Asp Ala Val Leu Phe Lys Arg His
1458 150 155 160

3
b
[}

Tyr Tyr Ile Phe Gln Gly Ala Tyr Gln Leu Glu Tyr Asp Pro Leu Phe
165 170 175



130 135 140 Pro Gly lle Arg Pro Lys lle Asp Ala Val Leo Tyr Phe Lys Arg
His 145 150 155 160 Tyr Tyr lle ?he Gin Gly Ala Tyr Gin Leu Glu Tyr Asp
Pro Leu Leo 165 170 175 Asp Arg Val Thr Lys Thr Leu Per Ser Thr Ser
wopobhe 36y Cys 180 185 190 <210> 30 WO 2006/072563pCT/EP2606/000004
PCT/EP2006/000004 31/71 <2112¢/191 <212> PRT <213> Bos taurus
<400> 30 Pro Asp Lys Cys Asp Pre Ser Leu Her Leu Asp Ala lle Thr Ser
Leu 510 15 Arg Gly Glu Thr Lou lie Phe Lys Asp Arg Phe She Trc Are
arg AQUHIS 20-23,30mBra,Gin GinVal falu Ala @ly el Bhe kew Thr Lys Her
Phe Sly fao 35 40 445 G1n LegePro Asn Arg lle Aspdla Ala Tyr Glu His
Pro See His Asp 50 55 60 Leu lle P:ne lle Phe Arg Sly Are Lys Phe Trp
<2lofxlazlge_u Ser Gly Tyr 6570 75 80 Asp Iie_Leu G1n Asp Tyr Pro Lys Lys lle
<211Her §ia Leu Sly Phe Pro 65 90 95 Lys His Val Lys Lys lle Her Ala A_a
<212t ap¥dis Phe Glu Asp Ser Gly 100 105 110 Lys Thr Leu Phe Phe Her Glu
<213ASHGH YaFTFPp et T Asp Asp Thr 115 120 125 Asn His Val Met Asp
<a00LYS:Asp Tyr Pro Arg Leu lie Glu Glu Val Ph 1,30 135 140 Pro Gly =1e Gly
Asp Lys Val Asp Ala Val Tyr Gin Lys Asn. Gly Tyr 145 150 155 160 lle
g’ro Tyr Phe Rﬁe?@gr.ﬂ@s}ym ﬁe@m@?ge@tapwtdseﬁaﬂemvpﬁer%l

Gly Asn Lys Ile 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 Pro
35 40 45

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

Gln Val Phe Leu Phe Lys Gly Asp Lys Phe Trp Leu Ile Ser His Leu
65 70 75 80

Arg Leu Gln Pro Asn Tyr Pro Lys Ser Ile His Ser Leu Gly Phe Pro
85 90 95

Asp Phe Val Lys Lys Ile Asp Ala Ala Val Phe Asn Pro Ser Leu Arg
100 105 110

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

Arg Glu Val Met Asp Ala Gly Tyr Pro Lys Leu Ile Thr Lys His Phe
130 135 140

Pro Gly Ile Gly Pro Lys Ile Asp Ala Val Phe Tyr Phe Gln Arg Tyr
145 150 155 160

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

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



165170 175 Asn Arg lie Val Arg Val Met Thr Thr Asn Her Lau Leu "rp

--vs 180 185 190 <210> 31 <211> 191 <212> PRT <213> Equus
caballus WO 2006/072563 PCTIEP2006/000004 32171 <400> 31 Pro
WisRby/e785ys Aso Pro Ser Len Ser. Lau Asp Ala I-'-- -hr Ser kat/ebHok@ibo4
Arg GIY Gin Thr Met Val Phe Lys AgpiArg Phe Phe Tro Arg Lau His 20 25
30 Pro Gin Lau Val Asp Ala Glu Lau The Lau Thr Lys Ser The Trp Pro 35
40 45 Glu Lau Pro Asn A=g | e Asp Ala Ala Tyr Gin His Pro Ser Lys Asp

50 55 60 Leu lle Phe lle The Arg Gly Arg Lys Phe _rp Ala Leu Asn Gly

Tyr 6570 7580 Asp lle Lau Glu Gly Tyr Pro Gin Lys lle Ser Glu Lau G1y

<210>The Pro 8590 95 Lys Asp Val Lys Lys le Ser Ala Ala Val His The Gin Asp

<211>THGly 100 3.05 110 Lys Thr Lau The She Ser Giy Asn Gin Val Trp Arg
<212>T- %&

<o135 | YLASP snghrlg ;20 3.25 Asn Arg Met Met Asp Lys Asp Tyr Pro Arg

Lou lle Glu Glu Asp She 130 135 140 Pro Gly lle Gly Aso Lys Val Asp

<400>Alaval Tyr Gin Lys Asn Gly Tyr 145 150 155 160 lle Tyr She Phe Asn

Sel

Gly

Pro

Thr

Gln

65

Val

Ala

Lys

Gln

Pro

145

Tyr

Asp

Gly Pro lle Gln She Glu Tyr Sea: lle Trp Sg\ 165.3.70. 175 Asn A_rg lle
T{?lal\f&lrg Val et E’lro%ﬁr sn Ser L%%ﬁ Len Trp C)E/Ls 180 15% 190 <210>

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

Gly Ser Pro Ala Thr Asn Ile Thr Ser Ile Ser Ser Met Trp Pro
35 40 45

Ile Pro Ser Gly Ile Gln Ala Ala Tyr Glu Ile Gly Gly Arg Asn
50 55 60

Leu Phe Leu Phe Lys Asp Glu Lys Tyr Trp Leu Ile Asn Asn Leu
70 75 80

Pro Glu Pro His Tyr Pro Arg Ser Ile His Ser Leu Gly Phe Pro
85 90 95

Ser Val Lys Lys Ile Asp Ala Ala Val Phe Asp Fro Leu Arg Gln
100 105 110

Val Tyr Phe Phe Val Asp Lys Gln Tyr Trp Arg Tyx Asp Val Arg
115 120 125

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

Gly Ile Arg Pro Lys Ile Asp Ala Val Leu Tyr Phe Lys Arg His
150 155 160

Tyr Ile Phe Gln Gly Ala Tyr Gln Leu Glu Tyr Asp Pro Leu Leu
165 170 178

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

<210> 30



<211> 191 <212> PRT <213> Homo sapiens <400> 32 WO
2006/072563 PCT/EP2006/000004 33/71 Pro Asp Lys Cys Asp Pro Ser
Leu Her Lou Asp Ala lle Thr. Ser Lou 15 10 15 Arg Sly Glu Thr Met lle
wihebysrAsp Arg Phe The Trp Arg Leu His 20 25 30 Pro Gind@inPeelsAsmos
Ala Glu Leu Phe Leu Th_ Lys Bar®8li&@ Trp Pro 35 40 45 Glu Leu Pro Asn
Arg lle Asp Ala Ala Tyr Glu His Pro Her His Asp 5C 55 60 Lou lie Phe lle
Phe Arg Gly Arg Lys Phe Trp Ala Leu Asn Gly Tyr 65707580 Aspl_e
<211sLeudzlu Gly Tyr Pro Lys Lys Il.e Ser flu Lou Gly Lou Pro 85 90 95 Lys Glu
<212V/oPRYs Lys lle Ser Ala Ala Val His Phe Giu Asp Thr Gly 100 105 110 Lys
<213 ThEter1 € Phe Ser Gly Asa Gin Val Trp Arg Tyr Asp Asp Thr 115 120
<a00s1230Asn His lle Met Asp Lys Asp Tyr Pro Arg Le a lle Glu G'u Asp Phe
" 30135140 Pro Gly lle Gly Asp Lys Val Asp Ala Val Tyr Glu Lys Asn
Pro A3ty Tya Avk5AB0 BE5B0LHe Fyr Phe 2he Ash Gly Prg If'GHFPho Giu
' TyrHer T_ieﬁ'rp Ser 165 170 175%Asn Arg lle Val Arg Vil Het Pro Ala
As”: Ser lle Lou Trp Cys 180 185 190 <210> 33 <2::> 191 <212> PAT

Arg &218xuOryctolaguscumiculus =s4082038ne Phe Trp Arg Leu His
20 25 . 30

Pro Gln Gln Val Glu Ala Glu Leu Phe Leu Thr Lys Ser Phe Gly Pro
35 40 45

Glu Leu Pro Asn Arg Ile 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 Ile Leu Glu Asp Tyr Pro Lys Lys Ile Ser Glu Leu Gly Phe Pro
85 90 95

Lys His Val Lys Lys Ile Ser Ala Ala Leu His Phe Glu Asp Ser Gly
100 105 110

Lys Thr Leu Phe Phe Ser Glu Asn Gln Val Trp Ser Tyr Asp Asp Thr
118 : 120 125

Asn His Val Met Asp Lys Asp Tyr Pro Arg Leu Ile Glu Glu Val Phe
130 135 140

Pro Gly Ile Gly Asp Lys Val Asp Ala Val Tyr Gln Lys Asn Gly Tyr
145 150 155 160

Ile Tyr Phe Phe Asn Gly Pro Ile Gln Phe Glu Tyr Ser Ile Trp Ser
165 170 175

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

<210> 31

<211> 191

<212> PRT

<213> Eguus caballus



Pro Asp Lys Cps Asp Pro Her Lou Her Lou Asp Ala lie Thr Ser Leu 15 10
15 WO 2006/072563 PCT/EP2006/000004 34/71 Are Gly Glu Thr Met lle
She Lys Asp Arg Phe ?he Trp Arg Lau His 20 25 30 Pro Gin GIn Val Asp
wilad@dnizass Phe Lau Thr Lye Her Phe Trp Pro 35 40 45 GledHBR200cAS004
Arg lle Asp Ala Ala Tyr Glu His Pré@2£1a Arg Asp 50 55 60 Lau lle Phe lle
Phe Arg Gly Lys Lys Phe Trp Ala Pro Asn G_y Tyr 65 70 7580 Asp lle
Lau Glu Gly Tyr Pro Gin Lys Lau Ser G.lu Leu Gly Phe Pro 85 90 95 Arg
flu Val Lys Lys lle Her Ala Ala Val His Pie Glu Asp Thr Gly 100 105 110
<400>LysiThy- Lau Phe Pie Her Gay Asn GIn Val Trp Her Tyr Asp Asp -hr X15
120 125 Asn HlsPTlng Met As Gln As TyglPr%f\rc au, IIe gln Glu Gin
2o *SRe"¥30135.780° Pro Gayite Giy (Y Lys Val Asp AlZ V&l Tyr Glu Lys
Asn Gly Tyr 145 150 155 160 lle Tyr ?he Phe Asn Gly Pro lle Gin Phe
Glu Tyr Her lle Trp Her 165 170 175 Lys Arg lle Val Arc Val Met Pro Thr
Ci@@nel-"iér"lohéub’—l_eéuvﬁp Cyst 180 18519 hgﬂgtﬁ 3% &% 196 450> PRT
<213> Homo sapiens <400> 4 Pro Asn lle Cys Asp GIy Asn Phe Asp

Thr Val Ala Met Lau Arg Gly 15 :0 15 WO 2006/072563

Pro @@WEPZ@@GD/@@GQ@4G%/?QU Phe Leu Thr Lys Ser Phe Trp Pro
45

Axr

(]

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

TLeu Ile Phe Ile Phe Arg Gly Arg Lys Phe Trp Ala Leu Asn Gly Tyr

Asp Ile Leu Glu Gly Tyr Pro Gln Lys Ile Ser Glu Leu Gly Phe Pro
85 90 95

Lys Asp Val Lys Lys Ile Ser Ala Ala Val His Phe Glu Asp Thr Gly
: 100 105 110

Lys Thr Leu Phe Phe Ser Gly Asn Gln Val Trp Arg Tyr Asp Asp Thr
115 120 125

Asn Arg Met Met Asp Lys Asp Tyr Pro Arg Leu Ile Glu Glu Asp Phe
130 135 140

Pro Gly Ile Gly Asp Lys Val Asp Ala Val Tyr Glu Lys Asn Gly Tyr
145 150 155 160

Ile Tyr Phe Phe Asn Gly Pro Ile Gln Phe Glu Tyr Ser Ile Trp Ser
165 170 175

Asn Arg Ile Val Arg Val Met Pro Thr Asn Sesr Leu Leu Trp Cys
180 185 190

<210> 32
<211> 191
<212> PRT
<213> Homo sapiens

<400> 32



Pro

1

Arg

Pro

Glu

Leu

65

Asp

Lys

Lys

Asn

Pro

145

Tle

Asn

<21
<21

Glu Met Phe Val Phe Lys Lys Arg Trp Phe Trp Arg Val Arg Asn Asn 20 25
30 GIn Val Met Asp Gly Tyr Pro Met Pro lle Gly Gin Phe Trp Arg Gly 35
40 45 Lau Pro Ala Ser lle Asn Thr Ala Tyr Glu Are Lys Asp Gay Lys Phe

wol&fs/623¢al Phe The Lys Sly Asp Lys His Trp Val Phe AsppGlueftacsesooos
Lau 65 70 7580 G,lu Pro G1ly Ty$¥mo Lys His lle Lys Glu Lau Gly Arg
Gly Lau Pro 8590 95 Thr Asp Lys lle Asp Ala Ala Lau The Trp Met Pro
Asn Gly Lys Thr 100 105 110 Tyr The Phe Arg Gly Asn Lys Tyr Tyr Arg
Phe Asn Glu Glu Leu Arg 115 120 125 Ala Val Asp Ser G'-u Tyr Pro Lys
Asn HesLgssVadol iy G $erGlgdl 4304834401 Prél6 IS e PigArg Gly
Ser The Met &ly Ser. Asp Glu Val Phe In- 145 150 155 160 Tyr Phe Tyr
Lys Gly Asn Lys Tyr Trp Lys the Asn Asn GIn Lys Lau 165 170 1.75 Lys
Vo) Gl Pio-Gay Tye Pre LyssSerAlad auAmAspd o-yekGly: 480 185
190 CysZPro Ser Gly 195 <21%G> 35 <211> 196 <2i2> PRT <213> Mus
musculus <403> 35 Pro Asn lie Cys Asp Gay Asn Phe Asp Thr Val Ala
Met kex Mg Say 115 30 15 WE,2006/0%2563 PLT/34P 2096400004

36/725Glu Met Phe Va_ Phie Lys Gin Arg Trp PhesTrp Arg Val Arg Asn
Asn 2025 30

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

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

Ile Leu Glu Gly Tyr Pro Lys Lys Ile Ser Glu Leu Gly Leu Pro
85 90 95

Glu Val Lys Lys Ile Ser Ala Ala Val His Phe Glu Asp Thr Gly
100 105 110

Thr Leu Leu Phe Ser Gly Asn Gln Val Trp Arg Tyr Asp Asp Thr
115 120 125

His Ile Met Asp Lys Asp Tyr Pro Arg Leu Ile Glu Glu Asp Phe
130 135 140

Gly Ile Gly Asp Lys Val Asp Ala Val Tyr Glu Lys Asn Gly Tyr
150 155 160

Tyr Phe Phe Asn Gly Pro Ile Gln Phe Glu Tyr Ser Ile Trp Ser
165 170 175

Arg Ile Val Arg Val Met Pro Ala Asn Ser Ile Leu Trp Cys
180 185 190

0> 33
1> 191

<212> PRT

<21

<40

Pro
1

3> Oryctolagus cuniculus

0> 33

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



Gin Val Met Asp Gly Tyr Pro Met Pro lle Gly Gin Phe Trp Arg Gly 35 40 45
Leu Pro A'a Ser lle Asn Thr Ala Tyr Gin Arg Lys Asp Giy Lys Floe 50 55
60 Val Phe Phe Lys Gly Asp Lys His Trp Val Phe Asp Glu Ala Ser Leta
wWeb248 /6280 Glu Pro Gly Tyr Pro Lys His lle Lys Glu Leu GlycAvgrGilysloadans
Pro 8590 95 Thr Asp Lys lle Asp3Ad@a Ala Len Phe Trp Met Pro Aso G_y
Lys Thr 100 105 110 Tyr Phe Phe Arg Sly Asn Lys Tyr Tyr Arg The Asn
Glu Glu Phe Arg 115 120 125 Ala Val Asp Sew Gin Tyr Pro Lys Ago lle
Lys Val Trp Glu Gly lle 130 135 140 Pro Gin Ser Pro Arg Giy Ser Floe
Met G].y Ser Asp Gin Val Floe Thr 145 150 155 160 Tyr Phe Tyr Lys Giy
FanTys Fyr 17 38 Phe Akh ABd tin 95 £&a 168 $78 178 t9s val Gin
Pro Gly 1?‘yr Pro Lys Ser Ala Leu Arg Asp Trp Met Gly 180 185 190 Cys
Pro Se_ Gly 195 <210> 36 <211> 196 <212> PRT <213> Sus scrofa
Pro @4303r384Prokshille CystARSprGy &EnTPhe: As P Thrival Ala FFét Leu Arg
Gly *F5 10 i5 WO 2006/073563 PCT/EP2006/000004 37/71 Glu Met Phe
Val. Phe Lys Gin Arg Trp Phe Top Arg Val Arg Lys Asn 20 25 30 Gin Val
Glu gget%p@iyﬁﬁw Pie Igdéa:t Rie Ik@@l}?}@iﬁlﬁh%é'ﬁrp?ﬁqgl%&y%mﬂs

Ax

(o]

Leu Ile Phe Ile Phe Arg Gly Lys Lys Phe Trp Ala Pro Asn Gly Tyr
65 70 - 75 80

Asp Ile Leu Glu Gly Tyr Pro Gln Lys Leu Ser Glu Leu Gly Phe Pro
85 20 95

Arg Glu Val Lys Lys Ile Ser Ala Ala Val His Phe Glu Asp Thr Gly
100 105 1i0

Lys Thr Leu Phe Phe Ser Gly Asn Gln Val Trp Ser Tyr Asp Asp Thr
115 120 125

Asn His Thr Met Asp Gln Asp Tyr Pro Arg Leu Ile Glu Glu Glu Phe
130 135 140

Pro Gly Ile Gly Gly Lys Val Asp Ala Val Tyr Glu Lys Asn Gly Tyr
145 150 155 160

Ile Tyr Phe Phe Asn Gly Pro Ile Gln Phe Glu Tyr Ser Ile Trp Ser
165 170 175

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

<210> 34
<211> 196

<212> PRT
<213> Homo sapiens

<400> 34

Pro Asn Ile Cys Asp Gly Asn Phe Asp Thr Val Ala Met Leu Arg Gly
1 5 10 15



Glu

Gln

Leu

Val

Glu

Thr

Tyr

Ala

Pro

145

Tyr

Lys

Cys

Lau Pro Ala Ser lle Asn Thr Ala Tyr Gin Arg Lys Asp Sly 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 Sly Tyr Pro Lys His lle Lys G1.u Lau Gly Erg Arg Les
WwH0Re 095 Thr Asp Lys lle Asp Ala Ala Lau Phe Trp Met Pra/inogtoooo4
Lys Asp 100 105 110 Tyr Phe Phesrg Gly Asn Lys Tyr Tyr Arg Phe Mn
Gin Gin Lau Arg 115120 125 Ala Val Asp Ser Gin Tyr Pro Lys Asn 11e
Lys Val Trp GIn Sly lle 130 135'_40 Pro Gin Ser Pro Erg fly Sew Phe Met
Y $6- rAspeiinval Rheakr +145:130r155: 60, hynPhe dynkys Sly Asn
Lys Tyr Brp Lys ?he Asn Aen Gén Lys Lau 165 170 1305 Lys Val Glu Pro
Gly Tyr Pro Lys Ser Ala Lau Arg Asp Trp Met Gly 180 185 19D Cys Pro
Sir 51y 198 €2165.32:52102 196 1121 PRI 218 Oniejalagus
cunigpius <400> 3}/7 Pro Lys lle Cys Asp Sly AsasPhe Asp Thr Val Ala Val
Phe Arg Giy WO 20061072563 PC r/EP2006/000004 38/72 1 10 15 Gl.u

Met Phe Val. Phe Lys Glu Arg Trp Phe Trp Arg Val sa Asn. 2C 25
N e T AT e B e A o o
40 45 Leu Pro Ala Per lle Asn Thr Ala Tyr G1u Arg Lys Asp Gly Lys Phe

50 55 60
Phe Phe Lys Gly Asp Lys His Trp Val Phe Asp Glu Ala Ser Leu
70 75 80

Pro Gly Tyr Pro Lys His Ile Lys Glu Leu Gly Arg Gly Leu Pro
85 90 95

Asp Lys Ile Asp‘Ala Ala Leu Phe Trp Met Pro Asn Gly Lys Thr
100 105 110

Phe Phe Arg Gly Asn Lys Tyr Tyr Arg Phe Asn Glu Glu Leu Arg
115 120 125

Val Asp Ser Glu Tyr Pro Lys Asn Ile Lys Val Trp Glu Gly Ile
130 135 140

Glu Ser Pro Arg Gly Ser Phe Met Gly Ser Asp Glu Val Phe Thr
150 155 160

Phe Tyr Lys Gly Asn Lys Tyr Trp Lys Phe Asn Asn Gln Lys Leu
165 170 175

Val Glu Pro Gly Tyr Pro Lys Ser Ala Leu Arg Asp Trp Met Gly
180 185 190

Pro Ser Gly
185

<210> 35

<21l1> 196

<212> PRT

<213> Mus musculus

<400> 35

Pro
1

Asn Ile Cys Asp Gly Bsn Phe Asp Thr Val Ala Met Leu Arg Gly
5 10 15



Glu

Gln

Leu

Val
65

Glu

Thr

Tyr

Ala

Pro
145

Tyr

Lys

Cys

<21
<21
<21
<21

<40

Pro
1

Val Phe Phe Lys Gly Asp Lys His Trp Val Phe Asp Glu Ala Ser Leu 65 70
75 80 flu Pro Gly Tyr Pro Lys His lle Lys Gli; Lou Giy Arg Gly Leu Pro 85
90 95 Thr Asp Lys lle Asp Ala Ala Leu Phe Trp Met Pro Aso Gly Lys Thr
Vi0009087336Pyr Phe Phe Arg Gly Asn Lys Tyr Tyr A.rg Phe ABRTEIB209(4000004
Leu Arg 115 ":20 125 Ala Val Asp%8r Glu Tyr Pro Lys Asn _Is Lys Val
Trp Glu Gly lle 130 135 140 Pro Glu Ser Pro Arg Gly Ser Phe Met Gly
Ser Asp Glu Val Phe Thr 145 150 155 16D Tyr Phe Tyr Lys Giy Ran Lys
Tyr Phe Asn. Asn Gin Lys Leu 165 170 175 Lys Val Glu Pro Gly
%tr s LL;@ F?ehreA]Té/ﬁ_gauA% gA§ng?B‘T\AJéJE‘%ly&rfsgaf8§Or)f{96“t§§fivro Ala
Gly 195 <210> 38 <211> 196 <212> PRT <213> Rattus norvegicus
<400> 38 WO 2006/072563 PCT/EP2006/000004 39/71 Pro Asn lle Cys
A&p £y A%h Phie Aep i Yor. RY& Mt 1B Arg ngﬁ FH1°955Glu Met
Phe Va'. Phe Lys Glu Arg Trp Phe Trp Arg Val Arg Asn Aen 20 25 30 Gin
Val Met Asp Gly Tyr Pro Met Pro lle Gly Gin Phe Trp Arg Gly 35 40 45
Egﬁ Pro Atd Ses7 M ABH TRe ATE T GREArgYEy39RspIGIpIsy$Phe 50 55
60 Val Phe Phe Lys Gl Asp Lys His Trp V PPhe Asp Glu Ala Ser Leu
65 70 75 80

Phe Phe Lys Gly Asp Lys His Trp Val Phe Asp Glu Ala Ser Leu
70 75 80

Pro Gly Tyr Pro Lys His Ile Lys Glu Leu Gly Arg Gly Leu Pro
85 90 95

Asp Lys Ile Asp Ala Ala Leu Phe Trp Met Pro Asn Gly Lys Thr
100 105 110

Phe Phe Arg Gly Asn Lys Tyr Tyr Arg Phe Asn Glu Glu Phe Arg
115 120 125

Val Asp Ser Glu Tyr Pro Lys Asn Ile Lys Val Trp Glu Gly Ile
130 135 140

Glu Ser Pro Arg Gly Ser Phe Met Gly Ser Asp Glu Val Phe Thr
150 155 160

Phe Tyr Lys Gly Asn Lys Tyr Trp Lys Phe Asn Asn Gln Lys Leu
165 170 175

Val Glu Pro Gly Tyr Pro Ser Ala Leu Arg Asp Trp Met Gly
180 185 190

-
Iy
o

Pro Ser Gly
195

0> 36
1> 196
2> PRT
3> Sus scrofa

0> 36

Asn Ile Cys Asp Gly Asn Phe Asp Thr Val Ala Met Leu Arg Gly
5 10 15



Glu Pro Gly Tyr Pro Lys His lle Lys Gin Leu Gly Arg Gly Leu Pro 85 90 95
Thr Asp Lys lle Asp Ala Al, Len Phe Trp Met Pro Asr. Gly Lys Thr 100

105 110 Syr Phe Phe Arg Gly Asn Lys Tyr Tyr Arg Phe Asn 31u Gin She

WA g00s8236%C 7 25 Ala Val Asp Ser Gin Tyr Pro Lys Asn e H§KEEFZPop({p0004

Gin Gly lle 130 135 140 Pro Glu S&bro Arg Gly Per Phe Met G1y Ser
Asp Gin Val Phe Thr 145 150 160 Tyr Phe Tyr Lys Gly Asn Lys Tyr Trp
Lys ?he Asn Asa GIn Lys Leo 165 170 175 Lys Val Glu Pro Gly Tyr Pro
Lys Ser Ala Leu Arg Asp Trp Met Gly 180 7.85 190 Cys Pro Ser G1y 195

clu FLl@RS952ble 196 «$212% RRT WO 2006/Q72563:RC T/EPZQ06/000004

40/71 <2323> Homo sapiens <490> 39 ?ro Asn lie Cys Asp Gly Asp ?he
Asp Thr Val Ala Met Leu Arg Gly 15 10 15 Gin Met Phe Val Phe ?Lys
sin @Y AL TR RAG Tip Atg RlARg His Asn 20,25 30, %J% YAl 189 Asp Asn.
Tyr Reo Met Pro is'Gly HissPhe Trp Arg G=y 3540 45 Len Pro Gly Asp lle
Ser Ala Ala Tyr Giu Arg Gin Asp Gly Frg she 50 60 Val Phe Phe Lys Gly
sp Ar r Trp Leu she Ar C‘%IuwA Asn Lau 65 70,75 80 Glu Pro Gly
e B B o B B TR S e P e 0 g T

Val

65

Glu

Thr

Tyr

Ala

Pro

145

Tyr

Lys

Cys

Phe Phe Lys Gly Asp

Pro Gly Tyr

Asp Lys Ile
100

Phe Phe Arxrg
118

Val Asp Ser
130

Glu Ser Pro

Phe Tyr Lys

Val Glu Pro
180

Pro Ser Gly
185

<210> 37
<211> 196
<212> PRT

<213>

<400> 37

Pro

85

Asp

Gly

Glu

Ar

Gly

165

Gly

70

Lys

Ala

Asn

Asn

Tyr

Lys

His

Ala

Lys

Pro

135

Ser

Lys

Pro

Oryctolagus cuniculus

His

Ile

Leu

Tyr

120

Lys

Tyr

Lys

Trp Val Phe
75

Lys Glu Leu
90

Phe Trp Met
105

Tyr Arg Phe

Asn Ile Lys

Trp Lys Phe
170

Ser Ala Leu
185

Asp

Gly

Pro

Asn

Val

140

Asp

Asn

Arg

Glu

Arg

Asn

Glu

125

Trp

Glu

Asn

Asp

Ala Ser

Arg Leu
95

Gly Lys
110

Glu Leu

Glu Gly

Val Phe

Gln Lys

175

Trp Met
1980

Leu

80

Pro

Asp

Arg

Ile

Thr

160

Leu

Gly

Pro Lys Ile Cys Asp Gly Asn Phe Asp Thr Val Ala Val Phe Arg Gly



Tyr Asp A_.rg lle Asp Thr Ala Ille Trp Trp Glu Pro Thr Gly His Thr 100 105
110 Phe Phe Phe Gin Glu Asp Arg Tyr Trp Arg ?he Asn Gin Gin Th:r Gin
115 120 125 Arg Gly Asp Pro G1v Tyr Pro Lys Pro lle Her Val Trp Gin
waylis/dB38:335 140 Pro Ala Her Pro Lys Gly Ala Phe Lau HecBsreéwsmoooos
Ala Ala Tyr TSr 145 150 155 160 ¥/ Phe Tyr Lys G_y Thr Lys Ty.r Trp
Lys Phe Asp Asn Gin Arg Leu 165 70 175 Arg Met Glu Pro Gly Tyr Pro
Lys Her :le Leu Arg Asp Phe Met Gly 130 185 190 Cys Gan Glu His 195
1 <2i0>40 <213> 196 WO 2006/072563 PCT/EP2006/000094 41/71
<212> PRT <213> Mus nusculus <400> 40 Pro Asn lle Cys Asp Gly Asn
Phe Asp Thr Val Ala Val Lau Arg Gly 51015 Gl t Phe Val Phe Lys
S By rhgg‘llﬁ)lPﬁée 'ILr\bSAC%U\/ZéﬁgArg ig’ s?sjiﬁo%g é%l]ylA%ég\%ﬂg\j%sp Asa
Tyr Pro Met Pro lle Gly His Phe Trp Arg Gly 35 40 45 Lou Pro Gly Asn lle
Her Ala Ala Tyr Glu Arg G_r Asp Gly His Phe 50 55 60 Val Phe Phe Lys
Gin éﬁ}ﬁ%‘f &F@’ﬁ}rYT“fﬁrLg Olﬂf]%tA%oG{ﬁeA%yA%IL%@%%r?OAﬁ §9YGlu Pro
Gly Tyr Pro G'_n Pro Lau Ser Her Tyr Sly Thr. Asp Tie Pro 95 90 95 Tyr

Asp Arg lle Asp Thr Ala 11e Trp Trp Glu Pro Thr Gly His Thr 100 105 110
Leu Pro Ala Ser Ile 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
65 70 75 80

Glu Pro Gly Tyr Pro Lys His Ile Lys Glu Leu Gly Arg Gly Leu Pro
85 50 95

Thr Asp Lys Ile Asp Ala Ala Leu Phe Trp Met Pro Asn Gly Lys Thr
100 105 110

Tyr Phe Phe Arg Gly Asn Lys Tyr Tyr Arg Phe Asn Glu Glu Leu Arg
115 120 125

Ala Val Asp Ser Glu Tyr Pro Lys Asn Ile Lys Val Trp Glu Gly Ile
130 135 140

Pro Glu Ser Pro Arg Gly Ser Phe Met Gly Ser Asp Glu Val Phe Thr
145 150 155 160

Tyr Phe Tyr Lys Gly Asn Lys Tyr Trp Lys Phe Asn Asn Gln 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



Phe Phe Phe Gin Ala Asp Arg Tyr Trp Arg Phe Asn Gin Giu Thr Gin 115
120 125 His Gly Asp Pro Gly Tyr Pro Lys Pro lle Ser Val Trp G_n Gly Its
130 135 140 Pro Thr Ser Pro Lys Gly Ala Phe Lau Her Asn Asp Ala Pla
Werddaroh4& 150 155 160 Tyr Phe Tyr Lys Gly Thr Lys Tyr Tty idae00004
Asn Asn Glu Arg Leu 165 170 175 3%7tg Met G_u Pro GLy His Pro Lys
Sex lie Leu Arg Asp Phe Met Sly 150 185 190 Cys Gin Glu His 195 WO
2006/072563 PCT/EP2006/000604 42/71 <210> 41 <211> 196 <212>
PRT <213> Homo sapiens <400> 41 Pro Asn Tie Cys Asp Gly Asn Phe

pro Asn The Geurila Hevl amArgeArgr5Iho 5 1Gid Mt Phewal P Lys Asp

1 Gin Trp Phe Trp Arg Val Arg Asn Ah 20 25 30 Arg Val Mot Asp Gly Tyr
Pro Met Gin lle Thr Tyr Phe Trp Arg Gly 35 40 45 Les Pro Pro Ser I'_e
Asn Ala Val Tyr Glu Asn Ser Asp Gly Asn Phe 50 55 60 Val The Pre Lys

Glu @y AsA Vys Pz Top VElshed JSASPeTREFT BF €eXr-6 5 EDAPS 86-Gin Pro
Gly Tyr P1% His Aso Lou lle Thfteu Gly Ser Gly lie Ptd 85 90 95 Pro His
Giv =_e Asp Ser Ala lle T-p Trp G-iu Asp Va'_ Giy Lys Thr 100 105 110

cin Ty Rhe she loys Gl Asp Arg: ToroT MARG T \ELSeriGlrGlirMetlys 115
120 B25 40 45

Leu Pro Ala Ser Ile 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
65 70 75 80

Glu Pro Gly Tyr Pro Lys His Ile Lys Glu Leu Gly Arg Gly Leu Pro
85 90 95

Thr Asp Lys Ile Asp Ala Ala Leu Phe Trp Met Pro Asn Gly Lys Thr
100 108 110

Tyr Phe Phe Arg Gly Asn Lys Tyr Tyr Arg Phe Asn Glu Glu Phe Arg
115 120 125

Ala Val Asp Ser Glu Tyr Pro Lys Asn Ile Lys Val Trp Glu Gly Ile
130 135 140

Pro Glu Ser Pro Arg Gly Ser Phe Met Gly Ser Asp Glu Val Phe Thr
145 150 155 160

Tyr Phe Tyr Lys Gly Asn Lys Tyr Trp Lys Phe Asn Asn Gln 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 Ser Gly
185

<210> 39
<211> 196
<212> PRT



Thr Met Asp Pro Sly Tyr Pro Lys Pro lle The Val Trp Lys Sly !',-a 130 135
140 Pro Glu Ser Pro Gin Gly Ala Phe Val His Lys Glu Asn Gly She Thr

145 150 155 150 Tyr Phe Tyr Lys Gly Lys G1u Tyr Trp Lys She Asn Asn
Winbes be1sck65 170 175 Lys Val. Gin Pro Gly Tyr Pro Arg Teicherkaidddt®oos
Asp Phe Met Gly 180 185 19C CysAsp Gly Pro i95 WO 2006/072563
PCT/EP2006/000004 43/71 <210> 42 <211> 196 <212> PRT <213>

Mus musculus <400> 42 Pro Asn lle Cys Asp Gly Asn Phe Asn Thr Lou

<c1RlaflgLenfrgArg 151015 Glu Met Phe Val Phe Lys Asp GIn Trp Phe
Trp Arg Val Arg Asn Asn 20 25 30 Arg Val Me. Asp Sly Tyr Pro Met Gin
<40Qte r Tyr Phe Trp Ara Sly 35 40 45 Leu Pro Pro Ser lle Asp Ala Val Tyr

pro G4 ASH S6L AR Gl AS) RAE 20,553,060, Vakbhe Rhe lys 'yefsé” Lys Tyr

1 Trp Val The Lys Asp Thr Thr Leu 65,70 75 8C Gin Pro Sly Tyr Pro His
Asp Leu lle Thr Leu Gly Asp. Sly lle Pro 85 90 95 Pro His Gly lle Asp Ser

Ala lle Tr 'Err GIuLAso Val Sly Lys Thr %100 05 %O Tyr Phe The Lys Gly
o e TR T B Yo T B Mot Ao
Pro Sly Tyr Pro Lys Pro lie Thr lle Trp Lys Gly =1e 130 135 140
Arg Val Leu Asp Asn Tyr Pro Met Pro Ile Gly His Phe Trp Arg Gly

35 40 45

Leu Pro Gly Asp Ile Ser Ala Ala Tyr Glu Arg Gln Asp Gly Arg Phe

Val Phe Phe Lys Gly Asp Arg Tyr Trp Leu Phe Arg Glu Ala Asn Leu
65 70 75 80

Glu Pro Gly Tyr Pro Gln Pro Leu Thr Ser Tyr Gly Leu Gly Ile Pro

Tyr Asp Arg Tle Asp Thr Ala Ile Trp Trp Glu Pro Thr Gly His Thr
100 105 110

Phe Phe Phe Gln Glu Asp Arg Tyr Trp Arg Phe Asn Glu Glu Thr Gln
115 120 125

Arg Gly Asp Pro Gly Tyr Pro Lys Pro Ile Ser Val Trp Gin Gly Ile
130 135 140

Pro Ala Ser Pro Lys Gly Ala Phe Leu Ser Asn Asp Ala Ala Tyr Thr
145 150 155 160

Tyr Phe

3
<
B

Lys Gly Thr Lys Tyr Trp Lys Phe Asp Asn Glu Arg Leu
165 170 175

Arg Met Glu Pro Gly Tyr Pro Lys Ser Ile Leu Arg Asp Phe Met Gly
180 185 130

Cys Gln Glu His
195

<210> 40
<211> 196



Pro Glu Se-7 Pro Gin Gly Ala The Val His Lys Glu Asn Gly Phe Thr 145
150 155 160 Tyr Phe Tyr Lys Gly Lys Glu Tyr Trp Lys The Asn Asn GIn
lle Leu 165 170 175 Lys Val Glu Pro Sly Tyr Pro Arg Se-, lle Leu Lys Asp
Wieohd@v b 180 185 190 Cys Asp Gly Pro WO 2006/0725B8T/EP2006/000004
PCT/EP20061000004 44/71 1954#40> 43 <211> 196 <2' 2> PRT
<213> Rattus norvegicus <400> 43 Pro Asn lle Sys Asp Sly Asn Phe Asn
Thr Leu Ala lle Leu Arg Arg 15 10 25 Glu Met Phe Val Phe Lys Asp Gin
:gigﬂ’rpp?ﬁe Trp Arg Val Arg Asn Asn 20 25 30 Arg Val Yet Asp Gly Tyr Pro
Met Ginie Frr sl’yr Phe Trp Arg Sly 35 40 45 Lev Pro Pro Ser lle Asp Ala
<400Yal4dbyr Gin Asn Se.r Asn Gly Asn Phe 50 55 60 Val Phe Phe Lys Sly
Asn Lys Tyr Trp Val Phe Lys Asp Thr Thr Lou 65 70 75 8G Gin. Pro Giy
Fro 43R F;r}t/f HISSASELEN IR TH Eel® F?A%ﬁlsw?ievﬁ’%o%B d0D5-Pro H_s
Gly lle Asp Ser Ala lle Trp Trp Gin %\sp Val Gly Lys Thr 100 05110 Tyr
Phe Phe Lys Gly Asp Arc Tyr Trp Arg Tyr Her G1u Glu Met Lys ' "i5 12C
Glu o5 Prgr aet RspPro Sly Tye Py LBk PiorliéBhival eqypillys’Gly lle 130
-35 140 Pto Glu Ser Pro Gin Gf Ala Phe Val His Ly2‘Glu Asn Giy Phe
Thr 145 150 155 160

Arg Vel Leu Asp Asn Tyr Pro Met Pro Ile Gly His Phe Trp Arg Gly
35 40 45

Leu Pro Gly Asn Ile Ser Ala Ala Tyr Glu Arg Gln Asp Gly His Phe
50 55 60

Val Phe Phe Lys Gly Asn Arg Tyr Trp Leu Phe Arg Glu Ala Asn Leu
65 70 75 80

Glu Pro Gly Tyr Pro Gln Pro Leu Ser Ser Tyr Gly Thr Asp Ile Pro

85 90 95

Tyr Asp Arg Ile Asp Thr Ala Tle Trp Trp Glu Pro Thr Gly His Thr
100 105 110

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

His Gly Asp Pro Gly Tyr Pro Lys Pro Ile Ser Val Trp Gln Gly Ile
130 135 140

Pro Thr Ser Pro Lys Gly Ala Phe Leu Ser Asn Asp Ala Ala Tyr Thr
145 150 155 160

Tyr Phe Tyr Lys Gly Thr Lys Tyr Trp Lys Phe Asn Asn Glu Arg Leu
165 170 175

Arg Met Glu Pro Gly His Pro Lys Ser Ile Leu Arg Asp Phe Met Gly
180 185 190

Cys Gln Glu His
185



Tyr Phe Tyr Lys Gly Lys Glu Tyr Trp Lys ?he Asn Asn Gin lle Leu 165 170
175 Lys Val Glu Pro Sly Tyr Pro Arg Ser lle Leu Lys Asp Phe Met Gly
180 185 190 WO 2006/072563 PCT/EP2006/000004 45171 Cys Asp Gly
WORAGH 7283 0> 44 <211> 198 <212> PRT <213> Homo safieiEP2A5(080004
44 Pro His Arg Cys Sex Thr His Ph‘bz’l\]sp Ala Val AlaGinlle ArgGly 15
10 15 Gin Ala Phe Phe Phe Lys Gly Lys Tyr Phe Trp Arg Leu Thr Arg Asp
20 25 30 Arg His Leu Val Ser_ Leu Gin Pro Ala Gin Met His Arg Phe Trp
zgﬁé{ra‘lég 40 45 Sly Lou Pro Leu His Leu Asp Ser Val Asp Aia Val Tyr Gil;
<212§rg ;ﬂ:fr 50 60 Ser Asp His Lys :le Val Pbe Pn.e Lys Gly Asp Arg Tyr T--p
<21 Mal Phe 657645 80 Lys Aso Asn Asn Val Gli Gin Gly Tyr Pro Are Pro
Val Per Asp The 65 90 95 Per Lau Pro Pro Slv Gly lle Asp Ala Ala Phe
<40&er 4rp Ala His Asn 100 105 110 Asp Arc Thr Tyr Phe Phe Lys Asp GIn
pro QY TYE TERARGTHE ASRASR. 113 120 125, His The ALy His,Met Asp Pro
1 Gly Tyr Pre Al Gin Per Pro Leu Trpd30 135 140 Ara GlysVal Pro Per Thr
Leu Asp Asp Ala Met Arg Trp Per Asp Gly 145 150 155 1660 Ala Ser Tyr
20 30

25

Arg Val Met Asp Gly Tyr Pro Met Gln Ile Thr Tyr Phe Trp Arg Gly
35 40 45

Leu Pro Pro Ser Ile 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

Gln Pro Gly Tyr Pro His Asp Leu Ile Thr Leu Gly Ser Gly Ile Pro
85 90 95

Pro His Gly Ile Asp Ser Ala Ile Trp Trp Glu Asp Val Gly Lys Thr
100 105 110

Tyr Phe Phe Lys Gly Asp Arg Tyr Trp Arg Tyr Ser Glu Glu Met Lys
115 KAV 125

Thr Met Asp Pro Gly Tyr Pro Lys Pro Ile Thr Val Trp Lys Gly Ile
130 135 140

Pro Glu Ser Pro Gln Gly Ala Phe Val His Lys Glu Asn Gly Phe Thr
145 150 155 160

Tyr Phe Tyr Lys Gly Lys Glu Tyr Trp Lys Phe Asn Asn Gln Ile Leu
165 170 175

Lys Val Glu Pro Gly Tyr Pro Arg Ser Ile Leu Lys Asp Phe Met Gly
180 185 180

Cys Asp Gly Pro
195



Gin Leu Glu Val Ala Pro Gly Tyr Pro Gin Ser Thr Ala Arg Asp Trp 190 185
190 WO 2006/072563 PCT/EP2006/000004 46/71 Lau Val Cys Gly Asp
Ser 195 <210> 45 <211> 198 <212> PRT <213> Mus muscu_us <400>
Wb Riw/bissgsrg Cys Thr Ala His The Asp Ala Val Ala Gin 1_ ePAREBI9061080004
10 15 Glu Ala Phe Phe The Lys SKA(%ys Tyr Phe Trp Arg Lau Thr Arg Asp
20 25 30 Arg Fis Leu Val Ser Lau Gin Pro Ala Gin. Not His Arg Phe Trp
Arg 3543 45 Glv Lou Pro Lou His Lou Asp Her Val Asp Ala Val Tyr Glu
Ar; Thr 50 55 60 Ser Asp His Lys lle Val the The Lys Sly Asp Arc Tyr Irp
zgic\Zal ’T5h6e 65 7C 75 80 Lys Asp Aar, Asn Vol Glu Glu Sly Tyr Pro Arg Pro
<22 Xal 56t Aso The 85 90 95 Her Lou Pro Pro Sy Sly lie Asp Ala Val The
<215er inpidlactlissAsn 100 105 110 Asp Arg Thr Tyr Phe Phe Lys Asp Gin
Lou Tyr Trp Arc Tyr Asp Asp 115 120 125 His Thr Arg Arg Met Asp Pro
<20®ly T9r Pro Ala Gin Gly Pro Lou Trp 130 135 i4 Arg Gly Val Pro Her Met
pro LG ASR ASP Ald Met ALg, TR SerAsp. Gly. 143 18Q 1h5 160 Alg Ser Tyr
1 Phe Phe Arg &ly GIn Glu Tyr Trp Ly9 Vol Lou Asp Gly 1655170 175 Glu
Lou Glu Ala Ala Pro Gly Tyr Pro Gin Her Thr Ala Prg Asp Trp WO
Glu%?eot6/8'17ez§§§ EK;T{EE%QQG&QQQPQ& Phe Trp Arg Val Arg Asn Asn
20 25

30

Arg Val Met Asp Gly Tyr Pro Met Gln Ile Thr Tyr Phe Trp Arg Gly
35 40 45

Leu Pro Pro Ser Ile Asp Ala Val Tyxr 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

Gln Pro Gly Tyr Pro His Asp Leu Ile Thr Leu Gly Asn Gly Ile Pro

Pro His Gly Ile Asp Ser Ala Ile Trp Trp Glu Asp Val Gly Lys 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 Ile Thr Ile Trp Lys Gly Ile
130 135 140

Pro Glu Ser Pro Gln Gly Ala Phe Val His Lys Glu Asn Gly Phe Thr
145 150 155 160

Tyr Phe Tyr Lys Gly Lys Glu Tyr Trp Lys Phe Asn Asn Gln Ile Leu
165 170 175

Lys Val Glu Pro Gly Tyr Pro Arg Ser Ile Leu Lys Asp Phe Met Gly
180 185 190

Cys Asp Gly Pro



47/71 180 185" 90 Leu Val Cys Gly Glu Pro 195 <210> 46 <211> '-9-
<212> PRT <213> Xenopus laevis <400> 46 Pro Bar Arg Cys Asp Pro
Asn Val Val Phe Asn Ala Val Thr Thr Met 15 10 15 Arg Gly Glu Leu lle
PREPIEOVEA63Lys Arg ?he Leu Trp Arg Lys His 20 25 30 Pro BIh/BFatSgf00004
Glu Ala Glu Leu Met Phe Val Gin AfBhe Trp Pro 35 40 45 Ser Leu Pro
Thr Asn lie Asp Ala Ala Tyr Glu Asn Pro lle Thr Gin 50 60 Gin lle Leu
Va'_ She Lys Gly Ser Lys Tyr Thr Ala Leu Asp Gly She 65 70 75 80 Asp
Val Val<Gin Gly Tyr Pro Arg Asn lle Tyr Ser Leu Gly Phe Pro 65 90 95
Lys Thr Val Lys Arg lle Asp Ala Ala Val His lle Glu Gin Len G_y 100 105
<2180 Lyys Thr Tyr Phe Phe Ala Ala Lys Lys Tyr Trp Scr Tyr Asp Gin Asp
<211451%20 125 Lys Lys Gin Met Asp Lys Gly Phe Pro Lys Gin lle Ser Asn
Zi spPile 130 135 140 Pro Gly lle Pro Asp Lys lle Asp Ala Ala Phe Tyr.
yr ?g é?yrffrﬁ’eﬁ‘su%o 155 160 Leu Tyr Phe Phe lle Gly Arg Ser GIn
<408heGlu Tyr Asn lle Asn Ser 165 170 175 WO 2006/072563

. PCT1EP2006/000004 48/71 L){E Ar%IIeLVaIACl;In Mal Iieu ,g\rg %er Asr. Ser
e ! S sn r eu a e eu r xr
STOTHPLOWGIYCYR 180 185 T T 9 Arg

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 Gln Ile Thr Tyr Phe Trp Arg Gly
35 40 45

Leu Pro Pro Ser Ile 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

Gln Pro Gly Tyr Pro His Asp Leu Ile Thr Leu Gly Asn Gly Ile Pro

Pro His Gly Ile Asp Ser Ala Ile Trp Trp Glu Asp Val Gly Lys 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 Ile Thr Ile Trp Lys Gly Ile
130 135 140

Pro Glu Ser Pro Gln Gly Ala Phe Val His Lys Glu Asn Gly Phe Thr
145 150 ' 155 160

Tyr Phe Tyr Lys Gly Lys Glu Tyr Trp Lys Phe Asn Asn Gln Ile Leu
165 170 175

Lys Val Glu Pro Gly Tyr Pro Arg Ser Ile Leu Lys Asp Phe Met Gly
180 185 190



<210> 67 <211> 190 <212> PRT <2'113> Homo sapiens <400> 47 Pro
Asp Pro Cys Ser Set Gin Leu Asp Ala Met Met Leu G_y Pro A.rg 110 15
Gly Lys Thr Tyr Ala Phe Lys Gly Aso Tyr. Val Trp Thr Val Ser Asp 20 2S
80 2B@vi@ysBPro Gly Pro Lou Phe Arg Val Ser Ala Leu Trp GiR@GyEp10061000004
35 40 45 Pro Gly Asn Leu Asp Ala #&d'Vval Tyr Ser Pro Arg Thr Gin Trp lle
50 55 60 His Phe Phe Lys Gly Asp Lys Val Trp Arg Tyr lle Aso Phe Lys
Met 65 70 75 80 See Pro Gly Phe Pro Lys Lys Leu Asn Arg Val Glu Pro
Cys A@gr& a&Asp 5590 95 Ala Ala Leu Tyr Trp Pro Lgu Asn GIn L.ys Val Phe
Lau B*he Lys Gly 100 105 110 Ser Gly Tyr Trp Gin Trp Asp Gin Lev Ala
Are Thr Asp Phe Ser Ser 115120 125 Tyr Pro Lys Pro lle Lys G_y Len
<210>?h&Thr Gly Val Pro Ash GIn Pro 130 135 14C Ser Ala Ala Met Ser Trp
<«»11>CiRAsp Gly Are Val Tyr Phe Plc Lys Gly 145 150 155 160 Lys Val Tyr
<212>Trpsérc Leu Asn GiIn Gin Len Prg Val Glu Lys Ply Tyr 165 170 175 Pro
<213>Argomgndi@Bee His Asn Trp Met His Cys Arg Pro Are 180 185 190 WO

< oo>209§/072563 PCT/EP2(106/000004 49/7,1 <210> 48 <211> 189 <212>
PRT <213> Mus musculus

Pro His Arg Cys Ser Thr His Phe Asp Ala val Ala Gln Ile Arg Gly
1 5 10 15

Glu Ala Phe Phe Phe Lys Gly Lys Tyr Phe Trp Arg Leu g%r Arg Asp
20 25

Arg His Leu Val Ser Leu Gln Pro Ala Gln Met His Arg Phe Trp Arg
35 40 45

Gly Leu Pro Leu His Leu Asp Ser Val Asp Ala Val Tyr Glu Arg Thr
50 55 60

Ser Asp His Lys Ile Val Phe Phe Lys Gly Asp Arg Tyr Trp Val Phe
65 70 75 80

Lys Asp Asn Asn Val Glu Glu Gly Tyr Pro Arg Pro Val Ser Asp Phe
85 90 95

Ser Treu Pro Pro Gly Gly Ile Asp Ala Ala Phe Ser Trp Ala His Asn
100 105 110

Asp Arg Thr Tyr Phe Phe Lys Asp Gln Leu Tyr Trp Arg Tyr Asp Asp
115 120 125

His Thr Arg His Met Asp Pro Gly Tyr Pro Ala Gln Ser Pro Leu Trp
130 135 140

Arg Gly Val Pro Ser Thr Leu Asp Asp BAla Met Arg Trp Ser Asp Gly
145 150 155 160

Ala Ser Tyr Phe Phe Arg Gly Gln Glu Tyr Trp Lys Val Leu Asp Gly
165 170 175

Glu Leu Glu Val Ala Pro Gly Tyr Pro Gln Ser Thr Ala Arg Asp Trp
180 185 190



<400> 48 Pro Asn Pro Cys Sex Gly Glu Val Asp Ala Met Val Leu Gly Pro
Arg 151015 Gly Lys Thr Tyr Ala Phe Lys Gly Asp Tyr Val Trp Thr Val
Thr Asp 20 25 30 Ser Gly Pro Glv Pro Leu Phe Gin lle Ser Ala Lax Trp
Vain@oyotmas 35 40 45 Pro Gly Asn Lau Asp Ala Ala Val Tyr S8EX/ERZ¥r¢po0o4
Thr Arg Arg Thr 50 55 60 His PhetfPfe Lys Gly Asn Lys Val Trp Arc Tyr
Val Asp Phe Lys Met 65 7C 75 8C Her Pro Gly Phe Pro Met Lys Phe
Asn Arg Val Glu Pro Asn Leu Asp 85 90 95 Ala Ala Leu Tyr Trc Pro Vai
Asn GIn Lys Val Phe Lau Phe Lys Gly 100 105 113 Ser Gly Tyr Trp Gin
Leu Verp Asp Glu kem Ad¢a Arg Thr Asp Len Sor Are 115 120 125 Tyr Pro Lys
Pro i&°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 Gly 145 150
<2103155%460 Lys Gin Tyr Trp Arg Lau Asn Gin GIn Lea Arg Val Ala Lys Gly
<211Tyr11%65 170 175 Pro krc Asn Thr Thr His Trp Met His Cys Gly Ser GIn

<212
212180185 <210> 49 <211> 191 WO 2006/072563 PCT/EP2666/000064

50/71 <212> PR <2133> BOB taurus <400> 49 Pro Asp Leu Gys Asp
<400%er4sAsn Les Ser Phe Asp Ala VaI Thr Met Leu 151.015 Gly Lys Giu

Pro lﬁgg Iil@g? IC_ﬁ?su '?hhrepﬁrg ﬁa\sspf’a\ P&%T\;QlAZKQaA nGﬁe Zi\gg Gly
1 10

Glu Ala Phe Phe Phe Lys Gly Lys Tyr Phe Trp Arg Leu Thr Arg Asp

20 25 30

Arg His Leu Val Ser Leu Gln Pro Ala Gln Met His Arg Phe Trp Arg
35 40 45

Gly Leu Pro Leu His Leu Asp Ser Val Asp Ala Val Tyr Glu Arg Thr
© 50 55 60

Ser Asp His Lys Ile Val Phe Phe Lys Gly Asp Arg Tyr Trp Val Phe
65 70 75 80

Lys Asp Asn Asn Val Glu Glu Gly Tyr Pro Arg Fro Val Ser Asp Phe
85 90 85

Ser Leu Pro Pro Gly Gly Ile Asp Ala Val Phe Ser Trp Ala His Asn
100 105 110

Asp Arg Thr Tyr Phe Phe Lys Asp Gln Leu Tyr Trp Arg Tyr Asp Asp
115 120 125

Bis Thr Arg Arg Met Asp Pro Gly Tyr Pro Ala Gln Gly Pro Leu 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 Tyr Phe Phe Arg Gly Gln Glu Tyr Trp Lys Val Leu Asp Gly
163 170 175

Glu Leu Glu Ala Ala Pro Gly Tyr Pro Gln Ser Thr Ala Arg Asp Trp



20 25 30 Val His Leu Met Her Giy lie Arg Pro Ser Thr lle Thr Ser Ser Phe
35 40 45 Pro Gin Leu Met Ser Asn Val Asp Ala Ala Tyr Glu Val Al.a Glu
Ara 5055 60 GLv Thr Ala Tyr Phe Phe Lys Gly Pro His Tyr Trp lle Thr
WArgoGew 7856370 75 80 Phe Gin Met Gin Giv Pro Pro Arg Thr HeTTER2881900004
The Gly Phe Pro 85 90 95 -Arg TyA7&l Gin Arg lie Aso Ala Ala Val Tyr
Leu Lys Asp Ala Gin 100 105 110 Lys Thr Lea The Phe Val Gly Asp Glu
Tyr Tyr Ser Tyr Asp Glu Arg 115 120 125 Lys Arg Lys Met Glu Lys Asp
Tyr Pro Lys Ser Thr Glu Glu GksPhe 130 135 140 afer Gly Val Asn Gly
G1n lle Asp Ala Ala Val GTL Leu Asn G_', y Tyr 145 250 155 160 lle Tyr
Phe Phe Her Giy Pro Lys Ala Tyr Lys Ser Asp Thr Glu Lys 165 170 175
bet Bt ASp VAl 74l Ser Glu Leu Lys Bar Ser Ser Trp lle Giy Cys 180 185
190 <210>50<211> 191 <212> PRT <213> Homo sapiens WO
2006/072563 PCT/EP2006/000004 51/71 <400> 50 Pro Asp Lau Cys
z;ig?\sé%’er Per Ser Per Pas Asp Ala Val Thr Met Leu 510 15 Gly Lys Glu
<212;_el{;§t3au Lau Phe Lys Asp Arg lie Phe Trp Arg Arg Gin 20 25 33 Val His
<213t audgpdhnéevydle Arg Pro Per Thr lle Thr Per Ser Phe 35 40 45 Pro
<40O>C:‘-in4 I6_ou Her Ser Asn Val Asp Ala Ala Tyr Glu Val Ala Gin Arg

Pro Ser Arg Cys Asp Pro Asn Val Val Phe Asn Ala Val Thr Thr Met
1 5 10 15

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

Pro Gln Ala Ser Glu Ala Glu Leu Met Phe Val Gln Ala Phe Trp Pro
35 40 45

Ser Leu Pro Thr Asn Ile Asp Ala Ala Tyr Glu Asn Pro Ile Thr Glu
50 v 55 60

Gln Ile Leu Val Phe Lys Gly Ser Lys Tyr Thr Ala Leu Asp Gly Phe
65 70 75 80

Asp Val Val Gln Gly Tyr Pro Arg Asn Ile Tyr Ser Leu Gly Phe Pro
85 80 95

Lys Thr Val Lys Arg Ile Asp Ala Ala Val His Ile Glu Gln Leu Gly
100 105 110

Lys Thr Tyr Phe Phe Ala Ala Lys Lys Tyr Trp Ser Tyr Asp Glu Asp
115 120 125

Lys Lys Gln Met Asp Lys Gly Phe Pro Lys Gln Ile Ser Asn Asp Phe
130 135 140

Pro Gly Ile Pro Asp Lys Ile Asp Ala Ala Phe Tyr Tyr Arg Gly Arg
145 150 155 160

Leu Tyr Phe Phe Ile Gly Arg Ser Gln Phe Glu Tyr Asn Ile Asn Ser
165 170 175



50 55 60 Gly Thr Ala Tyr she she Lye Gly Pro His Tyr Trp lie Thr Arg Gly
65 70 75 80 Phe Gin Met Gin Gly Pro Pro Arg Thr lle Tyr Asp Phe Gly
She Pro 85 90 95 Arg His Val Gin Gin, lie Asp Ala Ala Val Tyr Lau Arg
v iRtafeégs 100 105 1110 Lys Thr Lau Phe Phe Val Gly Aspc@inphyishyboos
Per Tyr Asp Gin Arg 115 120 125 k8/%1Arg Lys Met Gin Lys Asp Tyr Pro
Lys Asn Thr Glu Glu Gin She _.3C 135 140 Her Gly Val Aso Gly Gin lie
Asp Ala Ala Val Glu Lau Asn Gly Tyr 145 i50 i55 160 lie Tyr She She Per
Lya ASYRIOLYSIhr Ty Lys Ty ASR T GlurLys;165.120,125: Gin Asp Val
al PerMal Val Lys Ser Ser Sers Trp lle Gly Cys 1SO0185 190 <210> 51
<211> 191 <212> PRT <213> Mus musculus <400> 51 Pro Asp Lau Cys
<210>AS Per Per Sao Per Phe Asp Ala Val Thr Met Lau WO 2006/072563
<211-PGEEP2006/000004 52171 1510 Gly Lys Giu Leu Lea Phe Phe Lys
<2125AsprArg lle Pie Trp Arg Arg Gin 20 25 30 Val His Len Pro Thr Gly lle Arg
<213>Pr@Ber sHm HiesThr Ser Ser ?He 35 40 45 Pro Gin Leu Met Ser Asn Val
<400>ASE)7AIa Ala Tyr Glu Val Ala Glu Arg 50 55 60 Gly lle Ala Phe Phe Phe

Lys Gly Pro His Tyr Trp Val Thr Arg Gly 65 70 75 80 Phe His Met Gin

pro Ksty Pro Bre Axg Fhr e T chlA@ppPl?%aGPyﬂDHetPio@u Gly ?560 Arg
1 5

Gly Lys Thr Tyr Ala Phe Lys Gly Asp Tyr vVal Trp Thr Val Ser Asp
20 25 30

Ser Gly Pro Gly Pro Leu Phe Arg Val Ser Ala Leu Trp Glu Gly Leu
35 40 45

Pro Gly Asn Leu Asp Ala Ala Val Tyr Ser Pro Arg Thr Gln Trp Ile
50 55 60

His Phe Phe Lys Gly Asp Lys Val Trp Arg Tyr Ile Asn Phe Lys Met
65 70 75 80

Ser Pro Gly Phe Pro Lys Lys Leu Asn Arg Val Glu Pro Asn Leu Asp
85 g0 95

Ala Ala Leu Tyr Trp Pro Leu Asn Gln Lys Val Phe Leu Phe Lys Gly
100 105 110

Ser Gly Tyr Trp Gin Trp Asp Glu Leu Ala Arg Thr Asp Phe Ser Ser
115 120 125

Tyr Pro Lys Pro Ile Lys Gly Leu Phe Thr Gly Val Pro Asn Gln Pro
130 135 140

Ser Ala Ala Met Ser Trp Gln Asp Gly Arg Val Tyr Phe Phe Lys Gly
145 150 155 160

Lys Val Tyr Trp Arg Leu Asn Gln Gln Leu Arg Val Glu Lys Gly Tyr
165 170 175

Pro Arg Asn Ile Ser His Asn Trp Met His Cys Arg Pro Arg
180 185 190



- 859095 Arg His Vol G1n Arg lle Asp Ala Ala Val Tyr Leu Lys Gin Pro
Gin 100 105 110 Lvs Thr Leu Phe Phe Vol Gly Glu Gin Tyr Tyr Ser Tyr
Asp Glu Arg 115120 125 Lys Lys Lys Met Gin Lys Asp Tyr Pre Lys Asn

widhs(ogna86s Gin Phe 130 135 "140 Ser Gly Val Ser Gly His fievAspddodoes
Val Glu Len Asn Sly Tyr 145 150 385116C _le Tyr Phe Phe Ser Giv Arg
Lys Thr Phe Lys Tyr Asp Thr Gl.a Lys 165 170 175 Glu Asp Val Val Ser
Val Vol Lys Ser Ser Ser Trp lle Gly Cys 180 185 "-90 <210> 52 <2"11>
191 <212> PRT <213> Sus scrofa <400> 52 Pro Asp Tie Cys Asp Ser
<z108eri8er Ser Phe Asp Ala Val Thr Met Len 5i0 15 WO 2006/072563
S BCTILPP2006/000004 53/71 Gly Lys Glu Leu Lou She Phe Arg Asp Arg
<213He ghe Rip-frgsA.rg Gln 20 25 30 Val His Leu Met Ser Gly lle Are Pro
Ser Thr lle Thr Ser Ser She 35 40 45 Pro Gtn Lou Met Ser Asn Val Asp
<400R1a%Rla Tyr Giu Val Ala Asp Arc, 50 55 60 Gly Met Ala Tyr Phe She Lys
ero Gl PI0 KIS TYLT L TNAR 31 69 70,7580 SheGinMetGin Gly Pro
1 Pro Arg Thr Ie Tyr Asp She Gly SheoPro 85 90 95 Arg Tys Val GIn Arg lle
Asp Ala Ala Val His Lou Lys Asp Thr Gin 100 105 110 Lys Thr Lou She
Gly TQS'QSe %/hai’l §§|/¥ %ﬁg g’lll% %rsTgiysggg%Q@%9Wrérghr Val Thr Asp
20 25

30

Ser Gly Pro Gly Pro Leu Phe Gln Ile Ser Ala Leu Trp Glu Gly Leu
35 40 45

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

His Phe Phe Lys Gly Asn Lys Val Trp Arg 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
85 90 95

Ala Ala Leu Tyr Trp Pro Val Asn Gln Lys Val Phe Leu Phe Lys Gly
100 105 110

Ser Gly Tyr Trp Gln Trp Asp Glu 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 Gln Asp Gly Gln Val Tyr Phe Phe Lys Gly
145 150 155 160

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 Gly Ser Gln
180 185

<210> 49
<Z211> 191



115120 125 Lys Arg Lys Met Asp Lys Asp Tyr Pro Lys Asn Thr Glu Glu
Glu She 130 135 140 Ser Gly Vol Asn Gly Gin lle Asp Ala Ala Val Giu
Leu Asn G1ly Tyr 145 150 160 lle Tyr Phe She Ser Gly Pro Lys Ala Tyr
Wys28007As3Tnr Glu Lys " 65 170 175 Glu Aso Val Val San Mal/Eetedey®ooo4
Her Asr, Ser Trp lle Gly Cys 190 1867190 <210> 53 <211> 196 <212>
PRT <213> Homo sapiens <400> 53 Pro Aso lie Cys Asp Gly Asn She
Asn Thr Val Ala Leu She Arg Gly 1510 15 Giu Met Phe Val She Lys
<212ASpAYg Trp She Trp Arg Len Arg Asn Asn 20 25 33 WO 2006/072563
<213PCEEP2006/000004 54/71 Arg Val Gin Glu Gly Tyr Pro Met Gin lle Glu
Gin Phe Trp Lys Gly 33 40 45 Leo Pro Ala Arg :le Asp Ala Ala Tyr Glu
<400Arg4,&|a Asp Gly Arg Phe 50 55 60 Val Phe Phe Lys Gly Asp Lys Tyr Trp
pro YabhRRe kys Ghp \VakThsVak 65207 80 :GluPra Gy ywdRroddis Ser
1 Leu Gly Glu L%ea Gly Ser Cys Leu P¥® 85 90 95 Arg Slu Gy lle Asp Thr
Ala Leu Arg Trp Glu Pro Val Gly Lys Thr 100 105 110 Tyr Pie Phe Lys
1y G GIY ALY THG THRASE T Wi S k-Gl ArgAre 1 15:320:-3251 -Ala The
Asp Pro Gty Tyr Pro Lys Pro lleeFhr Val Trp Lys Gly I 13C 135 140 Pro
Gin. Ala Pro Gtr Gly Ala Phe lie Per Lys Glu Gly Tyr Tyr Thr

Val His Leu Met Ser Gly Tle Arg Pro Ser Thr Ile Thr Ser Ser Phe
35 ©40 45

Pro Gln Leu Met Sexr Asn Val Asp Ala Ala Tyr Glu Val Ala Glu Arg
50 55 60

Gly Thr Ala Tyr Phe Phe Lys Gly Pro His Tyr Trp Ile Thr Arg Gly
65 70 75 80

Phe Gln Met Gln Gly Pro Pro Arg Thr Ile Tyr Asp Phe Gly Phe Pro

‘Arg Tyr Val Gln Arg Ile Asp Ala Ala Val Tyr Leu Lys Asp Ala Gln
100 105 110

Lys Thr Leu Phe Phe Val Gly Asp Glu Tyr Tyr Sexr 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 Gly Val Asn Gly Gln Ile Asp Ala Ala Val Glu Leu Asn Gly Tyr
145 150 155 160

Ile Tyr Phe Phe Ser Gly 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 Ile Gly Cys
180 185 190

<210> 50
<211> 191
<212> PRT
<213> Homo sapilens



145 150 155 160 Tyr Pie Tyr Lys Gly Arg Asp Tyr Trp Lys Phe Asp Asn
Gin Lys Leu 165 170 175 Ser Val G_u Pro Giy Tyr Pro Arg Asn lle Leu
Arg Asp Trp Met Gly 180 185 190 Cys Asn Gin Lys 195 <210> 54
woalibeek98s65212> PRT <213> Mus musculus <400> 54 Prop&SEpH®dpe0os
Asp Gly Aso Phe Asn Th Val Ala L&WPRhe Arg Gly in 15 Glu Met Phe Val
Phe Lys Asp Arg Trp Phe Trp Arg Leu Arg Asn Asn 20 25 3C WO
2006/072563 PCT/EP2006/000004 55/71 Arg Val Gin Glu Sly Tyr Pro
<s0oMet6in lie Glu Sly, Phe Trp Lys G1ly 3540 45 Lou Pro Ala Arg lle Asp-
Ala Ala Tyr Glu Arg Ala Asp Sly Arg Phe 50 55 60 Val Phe Phe Lys Sly
pro Agp Lys TyP Tiep VirPHE LS Gl VL TREVAN 85 0 75 BB* $°1 Pro Sly
t Tyr Pro His ggr Leu Sly Glu Leu Sly Ser Cys Leu Pro 85 90 95 Arg GLu
Sly lle Asp Thr Ala Lou Arg Top Glu Pro Val Sly Lys Thr 100 105 1101
Gly Tyr ™ie Phe lLys Ghr Ghe Args TRE0T AreAFSET e abrGi G ARG Arg 115
120 125 Ala Thr Asp Pro Sly Pro Lys Pro lle Thral Trp Lys Sly lle
130 135 140 Pro Gin Ala Pro Gir, Gly Ala Phe lie Ser Lvs Glu Glv Tyr Tyr

val ERE 146 150 bbb 460 rLyr Rherkyr tys Sly Ayeg TAspSkyr Jop Eys Floe Asp
Asn Gin Lys Leu 40 45

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

Gly Thr Ala Tyr Phe Phe Lys Gly Pro His Tyr Trp Ile Thr Arg Gly
65 70 75 80

Phe Gln Met Gln Gly Pro Pro Arg Thr Ile Tyr Asp Phe Gly Phe Pro
85 90 95

Arg His Val Gln Gln Ile Asp Ala Ala Val Tyr Leu Arg Glu Pro Gln
100 105 110

Lys Thr Leu Phe Phe Val Gly Asp Glu Tyr Tyr Ser Tyr Asp Glu Arg
115 120 125

Lys Arg Lys Met Glu Lys Asp Tyr Pro Lys Asn Thr Glu Glu Glu Phe
130 135 140

Ser Gly Val Asn Gly Gln Ile Asp Ala Ala Val Glu Leu Asn Gly Tyr
145 150 155 160

Ile Tyr Phe Phe Ser Gly Pro Lys Thr Tyr Lys Tyr Asp Thr Glu Lys
165 176 175

Glu Asp Val Val Ser Val Val Lys Ser Ser Ser Trp Ile Gly Cys
180 185 180

<210> 51

<211> 191

<212> PRT

<213> Mus musculus

<400> 51

Pro Asp Leu Cys Asp Ser Ser Ser Ser Phe Asp Ala Val Thr Met Leu



Gly

Val

Pro iﬁ?yh%éﬁ(yﬁ; Ser Asn Val Asp Ala Ala Tyr Glu

Gly

65

Phe

Arg

Lys

Ser
145

Ile

Glu

165'i70 175 Ser Val Glu Pro Gly Tyr Pro Arg Asn lle Lou Arg Asp Trp Met
S y ' 80185190 CysLys GinLys 195 <210>55<211> 196 <2:2>
PRT <213> Rattus norteg_cus <400> 55 Pro Asn lle Cys Asp Sly Asn
RioedsnikhssVal Ala Lau The Arg Gly 1510 15 Glu Met FlascValpBioe/000004
Lys Asp Arg Trp Phe Trp Arg Leu A¥7Asn Asn WO 2006/072563
PCT/EP2006/000004 56/71 20 25 30 Arc Val Gin Glu Gly Tyr Pro Net
GIn lle Giu Gin Phe Trp Lys Gly 35 40 45 Leu Pro Ala Arg no Asp Ala Ala
Tyr G1lu Arg Ala Asp Gly Arg ?he %0 55 60 Val Phe Phetys Gly Asp Lys
Tvr Trp Val Phe Lys Glu Val Thr Val 05 70 75 80 Glu Pro Gly Tyr Pro His
Ser Leu Gly Glu Leu Ser Cys Lea Pro 85.90 lie As
Thr /E?a{lﬂ;)%/%eg“%qﬁee u%%i%@%é QLgysf{ El'ehf h%oégz% é\égl%)l&T%%%Phe srl?e
Lys Gly Gin Arg Tyr Trp Arg Tyr Ser Glu Glu Arg Arg 115 120 125 Ala
Thr Asp Pro Gly Tyr Pro Lys Pro 11e Thr Val Trp Lys Gly ”e*%P 0 135 140
BiS @@?Aﬂ’éop%regﬁyeﬁ%% AP e Ser [ys Glu Gy Tyr Tyr T_hr 145 150
155 160 Tyr Phe Tyr Lys Sly Arg Asp Tyr Trp Lys She Asp Asn GIn Lys

Lou 165 170 175 Ser Val Glu Pro Gly Tyr Pro A(;g :ﬁ%ﬂ II%]I:e%Arg Asp
a a u Arg

55 60

TIle Ala Phe Phe Phe Lys Gly Pro His Tyr Trp Val Thr Arg Gly
70 75 80

His Met Gln Gly Pro Pro Arg Thr Ile Tyr Asp Phe Gly Phe Pro
85 90 95

His Val G6ln BArg Ile Asp Ala Ala Val Tyr Leu Lys Glu Pro Gln
100 105 110

Thr Leu Phe Phe Val Gly Glu Glu Tyr Tyr Ser Tyr Asp Glu Arg
115 120 125

Lys Lys Met Glu Lys Asp Tyr Pro Lys Asn Thr Glu Glu Glu Phe
130 135 140

Gly Val Ser Gly His Ile Asp Ala Ala Val Glu Leu Asn Gly Tyx
150 155 160

Tyr Phe Phe Ser Gly Arg Lys Thr Phe Lys Tyr Asp Thr Glu Lys
165 170 175

Asp Val Val Ser Val Val Lys Ser Ser Ser Trp Ile Gly Cys
180 185 190

210> 52

<211> 191

<212> PRT

<213> Sus scrofa

<400> 52

Pro
1

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




Gly

Val

Pro

Gly

65

Phe

Arg

Lys

Lys

Sex

145

Ile

Glu

180 185190 Cys Lys Gin 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 lle Arg Gly 1510 15 WO 2006/072563
WRCTH&F2806/000004 57/71 Glu Thr The The Phe Lys Gly P(F/ER3IPH@00004
Trp Arg Leu Gin Pro Ser 20 25 30°3G! y Gin Leu Val Her Pro Arg Pro Ala
Arg Leu His Arg The Trp Glu 35 40 45 Gly Leu Pro Ala Gin Val Arg Val
Val Gin Ala Ala Tyr Ala Ara His 50 60 Arg Asp Gly Arg lle Leu Leu The
LRecGlyrRroIGin Ilaerhep Mdal The 2685 707580 TGinAASpPArgISIn Lou Glu
Gly Gly28la Arg Pro Leu T'r Gl&i Lou Gly 85 90 95 P&u Pro Pro Gly Glu
Giu Val Asp Ala Va. Phe Ser Pro Pro Gin Asn 100 105 110 Gly Lys Thr
aTyrdeual &rg Gly Arg Ging Taro Tspr. Atg TyreAsp:Goelt $45 226 125 Ala
Alazala Arg Pro Asp Pro Gly Tyr Pro Arg Asp Léh Sex Lou Trp 130 135 .
140 Glu G_v Ala Pro Pro Her Pro Asp Asp Val Thr Val Ser Asn Ala Gly
145,15Q,155,160, Asp.Thi Ty The Rhekys:GlywAladdis Ay Trg Arg Phe
sBro Lys Asn 165 1705575 Per lis Lys Thr Gin Pro Asp Ala Pro Gin Pro
Met Gly Pro Asn Trp 180 185 190 Len Asp Cys Pro Ala Pro

Met Ala Tyr Phe Phe Lys Gly Pro His Tyr Trp Ile Thr BArg Gly
70 75 80

Gln Met Gln Gly Pro Pro Arg Thr Ile Tyr Asp Phe Gly Phe Pro

Tyr Val Gln Arg Ile Asp Ala Ala Val His Leu Lys Asp Thr Gln
100 105 110

Thr Leu Phe Phe Val Gly Asp Glu Tyr Tyr Ser Tyr Asp Glu Arg
115 120 125

Arg Lys Met Asp Lys Asp Tyr Pro Lys Asn Thr Glu Glu Glu Phe
130 135 140

Gly Val Asn Gly Gln Ile Bsp Ala Ala Val Glu Leu Asn Gly Tyr
150 155 160

Tyr Phe Phe Ser Gly Pro Lys Ala Tyr Lys Tyxr Asp Thr Glu Lys
165 170 175

Asp Val Val Ser Val Leu Lys Ser Asn Ser Trp Ile Gly Cys
180 185 180

<210> 53
<211> 196
<212> PRT
<213> Homo sapiens

<400> 53

Pro

4
o

Glu

asn Ile Cys Asp Gly Asn Phe Asn Thr Val Ala Leu Phe Arg Gly
5 10 15

Met Phé Val Phe Lys Asp Arg Trp Phe Trp Arg Leu Arg Asn Asn
20 25 30



Arg

Leu

Val

65

Glu

Arg

Tyr

Ala

195 <210> 57 <211> 193 <212> PRT <213> Homo sapiens <400> 57
The Asp Ala lie Thr Val Asp Arg Gin Gin Gin Leu Tyr lle TheLys 15" 0
i5 WO 20061072563 PCT/EP2006/000004 58/71 Sly Ser His The Trp
Vi® 290 BaAla Asp G_y Asn Val Ser Glu Pro 20 25 30 AP§PES208H0G4
Glu Arg Trp Vol Giy Lea Pro Pro A4f{lle G' _u A’ _a 3540 45 Ala Ala Val
Ser Len Asn Asp Glv Asp The Tyr The Phe Lys Sly Sly 50 55 60 Arg Cys
Trp Arg The Arg Sly Pro Lys Pro Val Trp Sly Leu Pro Gin 65 70 75 80
Leu Cys Arg Ala Sly Giy Lea Pro Arg His Pro Asp Ala Ala Leu The 85 90
veh PhecProProlvEaiAry Mg Feu eELetr 1HE LS%GSW%I&YN&?ZW T yr.
100°1D5 110 Val Len Ala4,8\rg Sly Gly Len Gin Val Gin Prc Tyr Tyr Pro Arg
Ser =15120 125 Lou G InAsp _rp Gy Sly lie Pro Gin Gin Val Ser Gip
pAba LenzRro 130 235 M40 A M F ProcAs R SlyZSer M€ ?h&rPheRArg Asp
58sp Arg Tyr Trp Mg 3%5 150 155 160 Lel’Asp GIn Ala Lys Leu Gin Ala
Thr Thr Ser Sly Arg Trp Ala Thr 165 170 175 Glu Leu Pro Trp Met -Sly

eyschepilis Ala Asp Ser Gly Hep Akl Lewe 186 €85 190 Phie'e210> 38
<211> 191 70 75 80

Pro Gly Tyr Pro His Ser DLeu Gly Glu Leu Gly Ser Cys Leu Pro
85 90 95

Glu Gly Ile Asp Thr Ala Leu Arg Trp Glu Pro Val Gly Lys Thr
100 105 110

Phe Phe Lys Gly Glu Arg Tyr Trp Arg Tyr Ser Glu Glu Arg Arg
115 120 125

Thr Asp Pro Gly Tyr Pro Lys Pro Ile Thr Val Trp Lys Gly Ile
130 135 140

Pro Gln Ala Pro Gln Gly Ala Phe Ile Ser Lys Glu Gly Tyr Tyr Thr
145 150 155 160
Tyr Phe Tyr Lys Gly Arg Asp Tyr Trp Lys Phe Asp Asn Gln Lys Dbeu
165 170 175
Ser Val Glu Pro Gly Tyr Pro Arg Asn Ile Leu Arg Asp Trp Met Gly
180 185 190
Cys Asn Gln DLys
195
<210> 54
<211> 196
<212> PRT

<213>» Mus musculus

<400> 54

Pro Asn Ile 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



<212> PRT <213> Homo sapiens <400> 56 Pro Ser Gin Glu Glu Cys Gin
Gly Ser Ser Leu Ser Ala Val Phe Glu i5 10 15 WO 2006/072563
PCT/EP2006/000004 59/71 His Ph-- Ala Met Met Gin Arg Asp Ser Trp
wWhhspiafhe Glu Lou 20 25 30 Leu Phe Trp Gly Arg Thr &ai@syéalyoooo4
Thr Arg Gin Pro Gin Phe lie 35 40 48786er Arg Asp Trp His Gly Val Pro
Gly Gin Val Asp Ala Ala Met Ala 50 55 60 Gly Arg lle Tyr |_e Sex Gly Met
Ala Pro Arg Pro Ser Lea Ala Lys 65 70 75 80 Lys Gin Ara Phe Arg His
Arg Asn Arg Lys Gly Tyr Arg Ser GIn Arg 85 90 95 Gly His Ser Arg Gly
Arg Asn Gin Asn Ser Arg Ara Pro Se- Arg Ala 100 "105 110 Thr Trn Leu
arg &er kou Phe Ser Her Glu Glu Ser ASna [Géa Gly AleeAbrr 114 120 125 Asn
Tyr A8p Asp Tyr Prg Met A8p Trp Leu Val Pro Af2 Thr Cys Gin 130 135
140 Pro lle Gin Her Val Phe The ?no Ser Gly Asp Lys Tyr Tyr Arg Vai
Leu 295 450 155 169 rAsmbowArgrThrdrg g Mal Asp Thy labAse Pro Pro
Tyr Pro Arg 165 170 158 Ser lle Ala Gin Ty#°Trp Leu Gly Cys Pro Ala Pro
Gly His Leu 180 185 190 <210> 59 <211> 192 <212> PRT <213> Mus

val BHSEUMS 400> 23 R %r@*!é‘p@@l@ﬂ&ﬁﬁbl@%ﬁeﬁ@efahen Ser
5 Ala Val Phe Glu 70

Glu Pro Gly Tyr Pro His Ser Leu Gly Glu Leu Gly Ser Cys Leu Pro
85 90 95

Arg Glu Gly Ile 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 Gly Tyr Pro Lys FPro Ile Thr Val Trp Lys Gly Ile
130 135 140

Pro Gln Ala Pro Gln Gly BAla Phe Ile Ser Lys Glu Gly Tyr Tyr Thr
145 150 155 160

Tyr Phe Tyr Lys Gly Arg Asp Tyr Trp Lys Phe Asp Asn Gln Lys Leu
165 170 175

Ser Val Glu Pro Gly Tyr Pro Arg Asn Ile Leu Arg Asp Trp Met Gly
180 185 180

Cys Lys Gln Lys
195

<210> 55

<211> 196

<212> PRT

<213> Rattus norvegicus

<400> 55

Pro Asn Ile 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



15IC 15 WO 2006/072563 PCT/EP2006/000004 60/71 His Phe Ala Leu
Leu Gin Arg Asp Set Trp Gin Asn lle The Glu Leu 20 25 30 Leu Phe Trp
Gly Arg Ser Set Asp Gly Ala Arg Glu Pro Gin Phe lle 35 40 45 Set Arg
W obER s Gly Val Pro Sly Lys Val Asp Ala Ala Met A_la 58 &Bxa3098%00004
Arg lie Tyr Val Thr Sly Per Lou Set #disiSet Ala Gin Ala Lys 65 7C 75 80
Lys GIn Lys Set Lys Arg Arg Set Arg Lys Psqg Tyr Arg Set Arc Arg 85 90
95 Sly Arg Sly His Arg Arg Set Gin Set Ser Asn Ser Arg Arg Ser Set 100
105 110 hag Ser lle Try The Sefs Leu The Set Set GlsohGlu Set Sly Leu Sly
115120 125 Thr Tyr Asn Asn Tyr Asp Tyr Asp Met Asp Trp Leu Val Pro
Ala T hr 130 135 140 Cys Glu Pro lle Gin Set Val Tyr Sew Giy

Ao K&p £y8 fyr1or %‘)(/3 155 T6€ ‘Afg VAl gﬁsn Lau Ath ?‘%r grd’ Arg Val
Asp Set Val Asn Pro Pro Tyr 165 170 175 Pro Rog Set lie Ala Gin Tyr Trp
Leu Sly Cys Pro Thr Set Glu Lys 180 185 190 <210> 60 <211> 195

Leu E%TZ@F’F@?Q D3B8 5 e ctofa %6%‘16@%@?&}3&9@33%%% ®§s Glu Gly
§aw Se= Pro Set Asp Val The Ala 15 10 15 His Phe Ala Lea Met Gin

Arg Asp Set Trp Glu Asp lle The Arg Leu 2C 25 3C WO 2006/072563

Xéal FE’@ET/EPZQ%/@UO@@@ Lys Tyr Trp Val sge Lys Glu vVal Thr \égl

Glu Pro Gly Tyr Pro His Ser Leu Gly Glu Leu Gly Ser Cys Leu Pro
85 90 95

Arg Glu Gly Ile Asp Thr Ala Leu Arg Trp Glu Pro Val Gly Lys Thr
100 1058 ‘ 110

Tyr Phe Phe Lys Gly Glu Arg Tyr Trp Arg Tyr Ser Glu Glu Arg Arg
115 120 125

Ala Thr Asp Pro Gly Tyr Pro Lys Pro Ile Thr Val Trp Lys Gly Ile
130 135 140

g
B
O

Pro Gln Ala Gln Gly Ala Phe Ile Ser Lys Glu Gly Tyr Thr
145 150 155 160

3
~
H

Tyr Phe Tyr Lys Gly Arg Asp Tyr Trp Lys Phe Asp Asn Gln Lys Leu
165 170 175

Ser Val Glu Pro Gly Tyr Pro Arg Asn Ile 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 Ile Ala Asn Ile Arg Gly
1 5 10 15



61/71 Leu Phe Trp Her His Her Phe Sly Gly Ala lle Glu Pro Ara Val lle 35
40 45 Her Gin Asp Trp Leu Gly Leu Pro Gin Gin Val Asp Ala Ala Met Ala
50 55 60 Gly Gin =1e Tyr lle Her Gly Her Ala Leu Lys Pro Her GIn Pro
wWs20a/0Qs¢5 80 Met Thr Lys Her Ala Arg Ara Her Gly Lys Asathys 066000004
Her Arg Ara 85 90 95 Gly Aug Gly #rai Glv Ara Gly His Her Aug Ser Gin
Lys Her His Ara 7.0C 105 110 Gin Her Arg Her Tar Trp Lou Pro Trp Phe
Her Her Glu Glu Thr Gly 115 2.20 125 Pro Gly Gly Tyr Aso Tyr Asp Asp
c1u DYE LysMebAsR TrpsLel, Val Pied 30613551405 AlauT bt LysGiePro lle
Gin Her \zal Tyr Poe Phe Her 22y Gin Glu 145 150 185 16C Tyr Tyr Ara
Val Asn L e u Arg Tar Gin Arg Val Asp Thr Val Thr Pro 165 170 175 Pro
c1y LPIOANGSeLlle Ala, GinsTyrTp LeuGlyGysBroval £t 180 165
190 Asp GinLys 7.95 <21@> 61 <211> 188 <212> PRT <213>
Oryctolagus cuniculus <400> 6'_ Pro Her Gin Glu Gin Cys Glu Gly Her

Her Lou Ser Ala Val Phe Glu.5 is Phe Ala Met Leu His Arg Asp
LY er rlbOG”rﬁaA%%“n‘éa ie1ys ilouVl ?/%%‘0%570%‘*5@’ %\@I’?EPEO!OO%?OOOOM
62/71 20 25 3C Lou The Trp Sly Arg Pro Se-- G_y Gly Ala Arg Gin Pro

Gin Phe lie
Arg Asp Gly Arg Ile Leu Leu Phe Ser Gly Pro Gln Phe Trp Val Phe
65 70 75 80

Gln Asp Arg Gln Leu Glu Gly Gly Ala Arg Pro Leu Thr Glu Leu Gly
85 96 95

Leu Pro Pro Gly Glu Glu Val Asp Ala Val Phe Ser Trp Pro Gln Asn
100 105 110

Gly Lys Thr Tyr Leu Val Arg Gly Arg Gln Tyr Trp Arg Tyr Asp Glu
115 120 125

Ala Ala Ala Arg Pro Asp Pro Gly 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
145 150 155 160

Asp Thr Tyr Phe Phe Lys Gly Ala His Tyr Trp Arg Phe Pro Lys Asn
165 170 175

Ser Ile Lys Thr Glu Pro Asp Ala Pro Gln Pro Met Gly Pro Asn Trp
180 185 190

Leu Asp Cys Pro Ala Pro
185

<210> 57

<21l1> 193

<212> PRT

<213> Homo sapiens

<400> 57

Phe Asp Ala Ile Thr Val Asp Arg Gln Gln Gln Leu Tyr Ile Phe Lys
1 5 10 15



Gly

Arg

Ala

Arg

€5

Leu

Phe

vVal

Leu

Arg

145

Leu

Glu

Phe

35 40 45 Ser Arg Asp Trp His Sly Val Pro Giv Lys Val Asp Ala Ala Met Ala
50 55 6'C Gly Arg lle Tyr lle Ser Gly Leo Thr Pro Ser Pro Ser Ala Lys Lys
65 70 75 80 G1n Lys Ser Arg Arg Arg Ser Arg Lys Ara Tyr I-sg Her Arg
wis0at 83630 95 Arc; Sly Arg Her Gin Asn, Ser Arg Arg LewSEEPR®EB0004
lle Per Arg 100 105 110 Lea Trp B#@iSer Ser Glu Gla Val Ser Leu Gly
Pro Tyr Asn Tyr Gin 115 120 125 Asp Tyr Gin Thr Ser. Trp Lau Lys Pro
Ala Thr Ser Gin Pro :::.e Gin 130 135 140 Ser Val Tyr The Phe See Sly
Asp Lys Tyr Tyr Arg Val Asn Leo Arg 145" 50 155 160 Thr Gin P.rg Val
sAspiEheNakAsrs RIovRTOALYr Rro Adig Ser HerAle 1654 781 75 °Gin Tyr Trp
Len GiyeCys Pro Ala Pro Sly &iy Sin 180 185 <27.8% 62 <2i' > 345
<212> DNA <213> Artificial <220> <223> Ribosome Display Spacer
-S400> 62 g6tcoaiclggagetaotas agactetggt-getggegeagatictggego
tggtgetggt 60 tctggcactg gtgottctce ggcagc'tgttééecggeagegg ttcoagoage
ggtgcoggca 120 gcagttcctg ctgcggtggg cgaacgagaa gaagaaggceg
A@g%giﬁggggQgg1%%9%%(3é&%ﬂ@&o%w%%%E@%E&%DQM%OM
583/71 ccgtacgacg taggggacta cgccgaaggt ggtogtggcet ccaagcagaa

gctcatctcc 24C gaagaagacc tggagggtgg tggtggcetoc acagactaca
aggacgacga

cgacaaatcc 300 caaatca C aac
Rt ST Cot0r Byt fre ver GRFAANPLRA desadn

Cys Arg Ala Gly Gly Leu Pro Arg His Pro Asp Ala Ala Leu Phe
85 90 95

Pro Pro Leu Arg Arg Leu Ile Leu Phe Lys Gly Ala Arg Tyr Tyr
100 ‘ 105 110

Leu Ala Arg Gly Gly Leu Gln Val Glu Pro Tyr Tyr Pro Arg Ser
115 120 125

Gln Asp Trp Gly Gly Ile Pro Glu Glu Val Ser Gly Ala Leu Pro
130 135 140

Pro Asp Gly Ser Ile Ile Phe Phe Arg AsD Asp Arg Tyr Trp Arg
150 155 160

Asp Gln Ala Lys Leu Gln Ala Thr Thr Ser Gly Arg Trp Ala Thr
165 170 175

Leu Pro Trp Met Gly Cys Trp His Ala Asn Ser Gly Ser Ala Leu
180 185 190

<210> 58

<21l> 181

<212> PRT

<213> Homo sapiens

<400> 58

Pro
1

Ser Gln Glu Glu Cys Glu Gly Ser Ser Leu Ser Ala Val Phe Glu
5 10 15



<211> 22 <212> DNA <2'-3> Artificial <220> <223> PEX2forw <400>

63 atgcctgaaa tctgcaaaca gg r > <210> 64 <21"> 54 <212> DNA <213>
Artificial <229> <223> PEXR.4 <220> <221> misc feature <222>

WE ey me23> nis a, ¢, g, or t <220> <221> misc_feature s22»208&ho0004
,(29) <223>nis a, ¢, g, ort <400>®B4rctgcaaaga acacagcttt

ctcmnmmnnt ggggcctcgt ataccgcatc aatc 54 <210> 65 <211> 42 <212>
DNA <213> Artificial <220> <223> PEXF4 <400> 65 ggaccctggc

t-ccccaagc tcatcgcaga tgcctggaat gc 42 <210> 66 <211> 19 WO
2006/072563 PCT/EP2006/000004 64/71

His Phe Ala Met Met Gln Arg Asp Ser Trp Glu Asp Ile Phe Glu Leu
20 25 30 ’

Leu Phe Trp Gly Arg Thr Ser Ala Gly Thr Arg Gln Pro Gln Phe Ile

Ser Arg Asp Trp His Gly Val Pro Gly Gln Val Asp Bla Ala Met Ala
50 55 60

Gly Arg Ile Tyr Ile Ser Gly Met Ala Pro Arg Pro Ser Leu Ala Lys
Lys Gln Arg Phe Arg His Arg Asn Arg Lys Gly Tyr Arg Ser Gln Arg
85 90 95

Gly His Ser Arg Gly Arg Asn Gln Asn 3er Arg Arg Pro Ser Arg Ala
100 105 110

Thr Trp Leu Ser Leu Phe Ser Ser Glu Glu Ser Asn Leu 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 Tle Gln Ser Val Phe Phe Phe Ser Gly Asp Lys Tyr Tyr Arg Val
145 150 155 160

Bsn Leu Arg Thr Arg Arg Val Asp Thr Val Asp Pro Tyr Pro Arg
165 170 175

g
H
o

Ser Ile Ala Gln Tyr Trp Leu Gly Cys Pro Ala Pro Gly His Leu

180 185 190
<210> 58
<211> 19z
<212> PRT

<213> Mus musculus

<400> 59

Pro Ser Gln Glu Glu Cys Glu Gly Ser Ser Leu Ser Ala Val Phe Glu
1 5 10 15



<212> DNA <213> Artificial <220> <223> ?EX2rev <400> 66

ggagctcge_ caagtcagc 19 <210> 67 <211> 60 <212> DNA <213>
Istificial <220> <223> PEXF1 <400> 67 gagaaagctg tgttct_ttgc
Woaeaategstactggatct actcagcgag caccttggag 60 <210> 68peAldrdd/000004
<212> DNA <213> Artificial <220>60223> PEXR1 <22C> <221>
miscfeature <222> (29)_(30) <223>nisa, c, q, ort <22C><22" >
misc_feature <222> (35) .(36) <223>nis a, ¢, g, ort <400> 68 -

1o £H29€M999g aag0caagg tmnR.Citenncley totae aattgtc 60
His T251¢eS 69 <211> <212£;>CA[:)%§5<21% Artificial <22®§}C@ﬁ9 gttgtc

Leu Phe Trp Gly Arg Ser Ser Asp Gly Ala Arg Glu Pro Gln Phe Ile
35 40 45

Ser Arg Asn Trp His Gly Val Pro Gly Lys val Asp Ala Ala Met Ala
50 55 60

Gly Arg Ile Tyr Val Thr Gly Ser Leu Ser His Ser Ala Gln Ala Lys
65 70 75 8O

Lys Gln Lys Ser Lys Arg Arg Ser Arg Lys Arg Tyr Arg Ser Arg Arg
85 90 95

Gly Arg Gly His Arg Arg Ser Gln Ser Ser Asn Ser Arg Arg Ser Ser
100 105 110

Arg Ser Ile Trp Phe Ser Leu Phe Ser Ser Glu Glu Ser Gly Leu Gly
115 120 125

Thr Tyr Asn Asn Tyr Asp Tyr Asp Met Asp Trp Leu Val Pro Ala Thr
130 135 140

Cys Glu Pro Ile 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 Pro Pro Tyr
165 170 175

Pro Arg Ser Ile Ala Gln Tyr Trp Leu Gly Cys Pro Thr Ser Glu Lys

180 185 180
<210> &0
<211> 195
<212> PRT

<213> ©Sus scrofa

<400> 60

Pro Ser Arg Glu Glu Cys Glu Gly Ser Ser Pro Ser Asp Val Phe Ala
1 5 10 15

His Phe Ala Leu Met Gin Arg Asp Ser Trp Glu Asp Ile Phe Arg Leu
20 25 30



<223> PEXR3 <220> <221> mist feature <222> (37) .(38) <223>n is a,

c, g, or t WO 2006/072563 PCT/EP2006/000004 65/71 <400> 69
ggcagtccga ggctagtcag tggtttggga taaccmnncz ccaaggtgct cgctcag 57
w3k /dDs6311> 52 <212> DNA <213> Artificial <220> <288¥/ERéR800004
<22C> <221> misc feature <222>R3)..(24) <223>nisa,c, g, ort

<22C> <22' > misc_fea ure <222> (261 .(27) <223>nis a, c, g, or =
<220> <221> misc_'eature <222> (29)-,30) <223>nisa, c, g, ort <400>
70 gccagcgaag atgtatatct tmnmmnmmnn gctcoagtta aaggctgcat cc 52

Leu méaal(g':gﬂ Bs211> 66x QEZ%DMM 4\2@351Arﬁﬁ@ia;|§<2212®>\7&12239 PEXF2
o]

Ser Gln Asp Trp Leu Gly Leu Pro Glu Gln val Asp Ala Ala Met Ala
50 55 60

Gly Gln Ile Tyr Ile Ser Gly Ser Ala Leu Lys Pro Ser Gln Pro Lys
65 70 75 80

Met Thr Lys Ser Ala Arg Arg Ser Gly Lys Arg Tyr Arg Ser Arg Arg
85 90 95

Gly Arg Gly Arg Gly Arg Gly His Ser Arg Ser Gln Lys Ser His Arg
100 105 110

Gln Ser Arg Ser Thr Trp Leu Pro Trp Phe Ser Ser Glu Glu Thr Gly
115 120 125

Pro Gly Gly Tyr Asn Tyr Asp Asp Tyr Lys Met Asp Trp Leu Val Pro
130 135 140

Ala Thr Cys Glu Pro Ile Gln Ser Val Tyr Phe Phe Ser Gly Glu Glu
145 150 155 160

Tyr Tyr Arg Val Asn Leu Arg Thr Gln Arg Val Asp Thr Val Thr Pro
165 170 175

Pro Tyr Pro Arg Ser Ile Bla Gln Tyr Trp Leu Gly Cys Pro Val Fro
180 185 180

Asp Gln Lys

195
<210> 61
<211> 188
<212> PRT

<213> Oryctolagus cuniculus

<400> 61

Pro Ser Gln Glu Glu Cys Glu Gly Ser Ser Leu Ser Ala Val Phe Glu
1 5 10 15

Bis Phe Ala Met Leu His Arg Asp Ser Trp Glu Asp Ile Phe Lys Leu



Leu

Ser

Gly

Gln

Arg

Leu

 Asp

Ser

145

Thr

Gin

<400> 71 ctgactagcc tcggactgcc ccctcatgtt caacgtctgg atgcagcctt
taactagacc 6C <210> 72 <211> 55 <212> DNA <213> Atrtificial <220>
<223> T72PEX2 <400> 72 gtttaacttt aagaaggaga tatacatatg cctgaaatct

wgCaeacagga -a--g 55 <210> 73 WO 2006/072563 PCT/EPRODGPOG000eH04
66/71 <211> 49 <212> DNA <21&#7Artificial <22C> <223> PEX2 RD
<4QO> 73 cctgcaccag ctccagaacc agcgcagcct agccagtcgg atttgatge 49
<210> 74 <211> 186 <212> DNA <213> Atrtificial <220> <223>
T7FgiOgpsilon <400> 74 catgatgtcg gcgatatagg cgecagcaac cgcacctgtg
gcgtt;tccgt]gtga tgccggccacZGO gatgcgtccg gcgtagagga cgagatctc gatcccgega
aattaatacg actcactata 120 gggagaccac a f{tcc cictagaaat aattttcttt

P 2%%%&&&f§é&£d§ta%§r1§@y c%gté?é fs%r%%i%i{;zg giﬁ% eéeﬁleb DNA.
<213> Artificial

Arg Asp Trp His Gly Val Pro Gly Lys val Asp Ala Ala Met Ala
50 55 50

Arg Ile Tyr Ile Ser Gly Leu Thr Fro Ser Pro Ser Ala Lys Lys
70 75 80

Lys Ser Arg Arg Arg Ser Arg Lys arg Tyr Arg Ser Arg Tyr Gly
85 90 95

Gly Arg Ser Gln Asn Ser Arg Arg Leu Ser Arg Ser Ile Ser Arg
100 : 105 110

Trp Phe Ser Ser Glu Glu Val Ser Leu Gly Pro Tyr Asn Tyr Glu
115 120 125

Tyr Glu Thr Ser Trp Leu Lys Pro Ala Thr Ser Glu Pro Ile Gln
130 135 140

Val Tyr Phe Phe Ser Gly Asp Lys Tyr Tyr Arg val Asn Leu Arg
150 155 160

Gln Arg Val Asp Thr Val Asn Pro Pro Tyr Pro Arg Ser Ile Ala
165 170 175

Tyr Trp Leu Gly Cys Pro Ala Pro Gly Gly Gln
180 185

<210> 62

<21l> 345

<212> DNA

<213> Artificial

<220>
<223> Ribosome Display Spacer

<400> 62
getggctctg gagetggtge aggetctggt getggcgeag gttetggege tggtgctggt 60

tetggeactg gtgettetece ggcagetgtt ccggeagegg ttecagcage ggtgecggea 120

gcagttectg ctgeggtggy cgaaggagaa ggagaaggey agggagaggg cgaaggatac 180



<220> <223> T7Pfor <400> 75 ggtgatgtcc acgatatagg cgccagc 27
<210> 76 <211> 23 <212> DNA <213> Artificial <220> <223> R1A
<400> 76 aaatcgaaag gcccag~:ttt tcg 23 <210> 77 <211> 55 <212>
wON#6a2E8> Artificial WO 2006/072563 PCT/EP2006/000004 167 716/000004
<220> <223> bridging primer <4084%77 gtttaacttt aaaaaggaga tatacatatg
cctgaaatct gcaaacagga tatcg 55 <210> 78 <2:1> so <212> DNA <213>
Artificial <220> <223> bridging primer <400> 78 gtcgttcaga ccaccaccct

cgatgcagcc tagccagtog gatttgatgc 50 <210> 79 <211> 243 <212> DNA
<213> Artificial <220>
ccgtacgacg taccggacta cgccgaaggt ggtggtygct ccgagcagaa gcetcatctece 240

gaagaagacc tggagggtgg tggtggetcc acagactaca aggacgacga cgacaaatcce 300

caaatcaaac gaaaggccca gtcgaaaaac tgggecttte gattt 345

<210> 63

<211> 22

<212> DNA

<213> Artificial

<220>
<223> PEX2forw

<400> 63 -
atgcctgaaa tctgcaaaca dgg

<210> 64

<211> 54

<212> DNA

<213> Artificial

<220>
<223> PEXRM

<220>

<221> misc_feature

222> (25)..(26)

<223> n is a, ¢, g, or t
<220>

<221> misc_feature

<222> (28)..(29)

<223> n is a, ¢, g, or t

<400> 64
cctgeaaaga acacagettt ctemnnmnnt ggggectegt ataccgeatc aatc 54

<210> €5

<211> 42

<212> DNA

<213> Artificial

<220>
<223> PEXF4

<400> 65 12
ggaccctgge tteocccaage tcatcgeaga tgcctggaat gc

<210> 66
<211> 19



<223> T7PAviTagFXa <400> 79 ggtgatgtcg gcgatatagg cgccagcaac
cgcacctgtg gcgcecggtga tgeccggecac 60 gatgcgtccg gegtagagga tcgagatctc
gatcccgcga aattaatacg ac cactata 120 gggagaccac aacggtrtcc ctcLagaaat
waattigitt asctttaaga aggagata a 18C catatgggtc ttaatgatat teCERamn6/000004
cagaaaatcg aatggcacga aatcgagg@t?40 cgt 243 <210> 80 <211> 332
<212> DNA <213> Artificial <220> <223> T7T <400> 80 taggaaactc
agaaaatcga atggcacgaa taatgagctc ccgagagcgc ttggagccac 60
<212>cc§é7§%tt\cg_ aaaaataata agggcctccc actgactgct cttctgtcag tgggctactc 120
<213>(:tggli';ltc Ebgl%éccagattg cctcattttt ctcctctggc attttgtata aatccacctt 180
<27209actggggaa attctcctgg ggt-caggtgg caccagcctg gatccggctg ctaacaaagc
<22324(@Egegaaaggaa gctgagttgg ctgctgccac cgctgagcaa taactagcat
<400 >aa%%ccttgg 300 WO 2006/072563 PCT/EP2006/060004 68/71 ggcctctaaa
ggag Zctiga gggatttttt gc 332 <210> 81 <211> 30 <212> DNA <213>
Artificial <220>"<223> T7-rev <400> 8' gcaaaaaacc cctcaagacc

<210cgtgt7agagg 30 <210> 82 <211> 22 <212> DNA <213> Artificial <220>
>

<211> 60

<212> DNA

<213> Artificial

18

<220>
<223> PEXF1L

<400> 67
gagaaagctyg tgttetttge agggaatgaa tactggatct actcagegag caccttggag 60

<210> 68

<211> 60

<212> DNA

<213> Artificial

<220>
<223> PEXR1

<220>

<221> misc_feature

<222>  (29)..(30)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (35)..(36)

<223> n is a, ¢, g, or t

<400> 68
gagcettgggyg aageccagggt ccattttmnn cttmnnecteg ttgtacctoco agaacttgtc 60

<210> 68

<211> 57

<212> DNA

<213> Artificial

<220>
<223> PEXR3

<220>

<221> misc_feature

<222>  (37)..(38)

<223> n is a, ¢, g, or t



<223> T7Pfor <403> 82 ggtgatatcg gcga 'tatagg cg 22 <210> 83 <2f1>

37 <212> DNA <2'_3> Artificial <220> <223> Ndei-PEX20r <40C> 83

ctgagag:gc accatatgcc tgaaatctgc aaacagg 37 <210> 84 <211> 33
WERBs/DINR <213> Artificial <22C> <223> EcoR2-PEX2reWCIA3803#00604

.ccatgattac gaattcgcag cctagccagt €94 33 <210> 85 <211> 38 <212>

DNA <213> Artificial WO 2006/012563 PCT/EP2006/000004 69/71

<220> <223> anti ssr.A-oligonucleoi.de <400> 85 ttaaoctgct aaagcgtagt

<agolttcgicytt tgcgacta 38 <210> 86 <211>28 <212> DNA <213> Atrtificial
ggca&@%@@? §§%g§§%95gn@5333£ggga taacemnnet ccaaggtget cgetgag 57
<210> 70

<211> 52

<212> DNA

<213> Artificial

<220>
<223> PEXR2

<220>

<221> misc_feature

<222>  (23)..(24)

<223> mn is a, ¢, g, or t

<220>

<221> misc_feature

<222> (26)..(27)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222>  (29)..(30)

<223> n is a, ¢, g, or t

<400> 70
gccagegaag atgtatgtet tmnnmnnmnn geotccagtta aaggctgcat cc 52

<210> 71

<211> 60

<212> DNA

<213> Artificial

<220>
<223> PEXFZ

<400> 71
ctgactagece tcggactgec ccctgatgtt caacgtgtgg atgecagectt taactggage 60

<210> 72

<211> 55

<212> DNA

<213> Artificial

<220>
<223> T7P_PEX2

<400> 72
gtttaacttt aagaaggaga tatacatatg cctgaaatct gcaaacagga tatcg 55

<210> 73



<400> 86 cagagcctgc accaactcca gagccagce 28 <210> "87 <211> 30

<212> DNA <213> Artificial <220> <223> orimer FI <400> 87 gttzaacttt

aagaaggaga tatacatatg 30 <210> 88 <211> 210 <2:2> PRT <213>

WaHeD 23ZRC> <223> consensus sequence - Nan denotes BAYBPRIAG6(Q§0004

<220> <221> n_sc feature <222> (90)..(H) <223> Xaa can be any

naturally occurring amino acid <220> <221> nisc_feature <222>

f34)..(34) <223> Xaa can be any natural-y occurring amino acid <220>
:;“2222%% mist feature <222> (55) .(57) <223> Xaa can be any naturally
<2§gcc%r\gqglm@o acid <220> <221> mist feature WO 2006/072563

PCTIEP2006/000004 70/71 <222> (97)..(97) <223> Xaa can be any

<22@raturally occurring amine acid <220>
<223> PEXZ_RD

<400> 73
cctgcaccag ctccagagee agcgcagect agecagtegg atttgatge 49

<210> 74

<211l> 186

<212> DNA

<213> Artificial

<220>
<223> T7Pgllepsilon

<400> 74

ggtgatgtcg gcgatatagg cgccagcaac cgcacctgtg gegecggtga tgccggecac 60
gatgcgtecg gcecgtagagga tcegagatctc gatceccgega aattaatacg actcactata 120
gggagaccac aacggtttec ctctagaaat aattttgttt aactttaaga aggagatata 180
catatg 186
<210> 75

<21il> 27

<212> DN&

<213> Artificial

<220>
<223> T7Pfor

<400> 75
ggtgatgteg gegatatagg cgccagce 27

<210> 76

<211> 23

<212> DNA

<213> Artificial

<220>
<223> RI1A

<400> 76
aaatcgaaag gcccagtttt teg 23

<210> 77

<211> B85

<212> DNA

<213> BArtificial



<221> misc feature <222> (119)..(120) <223> Xaa can be any naturally
occurring aninc acid <220> <221> misc feature <222> (189)..(195)
<223> Xaa can be any naturally occurring amino acid <400> 88 Pro Glu
WRAGETEHEGIn Asp lle Val Phe Asp Sly lle Ala Gln lle 5 107871 o8RP004
Gin Xaa lle Phe The Pie Lys Asp ?&rg The lle Trp Arg Thr 20 25 30 Val
Xaa Thu Pro Arg Asp Lys Pro Met Gly Pro Lea Leu Val Ala Thr 35 40 45
<220-Phe Trp Pro Gin Leu Pro Xaa Xaa Xaa Glu Lys lie Asp Ala Val Tyr 50 55
<223:60pGlbANR REQ.Gin Gin Glu Lys Ala Val Phe Phe Ala Gly Asn Glu Tyr 65
70 75 80 Trp lie Tyr Ser Ala Ser Thr Leu Gin Arg Sly Tyr Pro Lys Pro Leu
<i€0>857970 95 Xaa. Thr Ser Le_ G'_y Leo Pro Pro Asp Val Gin Arg Val Asp Ala
R A 10D OB T 6P P ha ARH T SR IR AENTRERE SAHR T YL ESR Tir Tyr lle 55
Phe Ala Giy 115 120 125 Asp Lys Phe Trp Arg Tyr Asn Gin Val Lys Lys
<2104 y§4vlet Asp Pro Gly 130 13540 Phe Pro Lys Leu lle Ala Asp Ala Trp
S22 ASHC Ala lle Pro Asp As_, Leu 145 150 155 160 Asp Ala Val Val Asp Len
<2136 Gl 8lySly His Ser Tyr Pie Phe Lys 165 170 175 WO 2006/072563
PCT/EP2006/000004 71/71 G-y Ala Tyr Tyr Leu Lys Leu Glu Asn Gin Ser
<2§°leu Xaa Xaa Xaa Xaa 1S0 185 190 Xaa Xaa Xaa Lys Oar Val Lys Phe
223Gl SEPHRILYEERF Asp Trp Leu
<400> 78

gtegttecaga ccacgaccct cgatgeagee tagecagteg gatttgatge 50

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

79

243

DNA
Artificial

<220>
<223> T7PAviTagFXa

<400> 78

ggtgatgteg gcgatatagg

gatgegteeg gegtagagga

gggagaccac
catatgggte
cgt

<210>
<211>

<212>
<213>

80
332

<220>

<223> TIT

<400> 80
taggaagctce

ccgeagtteg
ctggactegg
gactggggaa

ccgaaaggaa

DNA
Artificial

aacggtttece

ttaatgatat

agaaaatecga
aaaaataata
caccagattg

attctectgg

getgagttgyg

cgccagcaac
tcgagatcete
ctctagaaat

ttttgaaget

atggcacgaa
agggectece
cctcattttt

ggtcaggtgg

ctgetgeeac

cgcacctgtg
gatcccgega
aattttgttt

cagaaaatcg

taatgagctce
actgactgcet
cteetetgge
caccagectg

cgetgageaa

gecgeeggtga
aattaatacg
aactttaaga

aatggcacga

ccgggageyge
cttetgteag
attttgtata
gatcecggetg

taactagcat

tgceggecac
actcactata
aggagatata

aatcgagggt

ttggagccac
tgggctacte
aatccacctt
ctaacaaagce

aaccecttgg

60

120

180

240

243

60

120

180

240

300
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ggcctctaaa cgggtcttga ggggtttttt ge

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

<220>
<223>

<400>

81

30

DNA
Artificial

T7Trev

81

gcaaaaaacc cctcaagacc cgtttagagg

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

<220>
<223>

<400>

82

22

DNA
Artificial

T7pfor

82

ggtgatgtcg gcgatatagg cg

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

<220>
<223>

<400>

83

37

DNA
Artificial

NdelI-PEX2for

83

ctgagagtgc accatatgee tgaaatctge aaacagg

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

<220>
<223>»

<400>

84

33

DNA
Artificial

EcoRI-PEXZrev

84

ccatgattac gaattcgcag cctagccagt cgg

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

85

38

DNA
Artificial

PCT/EP2006/000004

332

30

22

37

33
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<220>
<223> anti ssrA-oligonucleotide
<400> 85
ttaagetget aaagegtagt tttegtegtt tgegacta 38
<210> 858
<21l> 28
<212> DNA
<213> Artificial
<220>
<223> primer RT
<400> 86
cagagoectge accagctceca gagccage 28
<210> 87
<211> 30
<212> DHNB
<213> Artificial
<220>
<223> primer Fl
<400> 87
gtttaacttt aagaaggaga tatacatatg 30
<210> 88
<211> 210
<212> PRT

<213> BArtificial

220>
<223> consensus seguence - Xaa denotes a hyphen (-)

<220>

<221> misc_feature

<222>  (20)..(20)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222>  (34)..1(34)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (BB).. (87)

<223> Xaa can be any naturally occurring amino acid

<220>
<221> misc_feature
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<222>  (97)..(97)
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

222>  (119)..(120)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_ feature
<222>  (189)..(195)
<223> Xaa can be any naturally occurring amino acid

<400> 88

Pro Glu Ile Cys Lys Gln Asp Ile Val Phe Asp Gly Ile Ala Gln Ile
1 5 10 15

Arg Gly Glu Xaa Ile Phe Phe Phe Lys Asp Arg Phe Ile 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

Phe Trp Pro Glu Leu Pro Xaa Xaa Xaa Glu Lys Ile Asp Ala Val Tyzx
50 55 60

Glu Ala Pro Gln Glu Glu Lys Ala Val Phe Phe Ala Gly Asn Glu Tyr
65 70 75 80

Trp Ile Tyr Ser Ala Ser Thr Leu Glu Arg Gly Tyr Pro Lys Pro Leu
85 20 95

Xaa Thr Ser Leu Gly Leu Pro Pro Asp Val Gln Arg Val Asp Ala Ala
100 105 110

Phe Asn Trp Ser Lys Asn Xaa Xaa Lys Lys Thr Tyr Ile Phe Ala Gly
115 120 125

Asp Lys Phe Trp Arg Tyr Asn Glu Val Lys Lys Lys Met Asp Pro Gly
130 135 140

Phe Pro Lys Leu Ile Ala Asp Ala Trp Asn Ala Ile Pro Asp Asn Leu
145 150 155 160

Asp Ala Val Val Asp Leu Gln Gly Gly Gly His Ser Tyr Phe Phe Lys
165 170 175
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Gly Ala Tyr Tyr Leu Lys Leu Glu Asn Gln Ser Leu Xaa Xaa Xaa Xaa

180 185 180

Xaa Xaa Xaa Lys Ser Val Lys Phe Gly Ser Ile Lys Ser Asp Trp Leu
195 200 205

Gly Cys
210



