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differentiation of naive human Th cells towards the Th2 phenotype (see e.g. J. E. de Vries et al,,
Encyclopedia of Hormones and related cell regulators, Academic Press, 2002). IL-4 plays a pivotal
role in T cell proliferation and thus in the development and maintenance of allergic diseases.

IL-4 gene deficient mice or mice lacking IL-4 (see e.g. Kuhn R. et al., Science, 1991 (5032) 707:10)
or the downstream signaling factor STATE (see e.g. Kaplan M.H. et al., Immunity, 1996 (3) 313-9).
do not develop significant nbmbers of Th2 cells and have reduced IgE responses.

We have now found antibodies with a high affinity for human IL-4 and a strong inhibitory potential -
of IL-4 mediated IgE synthesis by naive human B cells. '



sequence the hypervariable regions CDRL, CDR2 and CDR3 and a second domain
conprising in sequence the hypervariable regions CDRl', CDR2'.and CDR3'
selected fromthe group consisting of an antibody wherein a) said CDRl has
the am no acid sequence dy-Phe-Thr-Phe-Ser-Ser-Tyr-Al a-Met-H s
(GFTFSSYAMH), said CDR2 has the am no acid sequence

Phe- |1 e-Trp- Asp- Asp- G y- Ser - Phe- Lys-Tyr-Tyr- Al a- Qd u- Ser - Val - Lys Ay

( FI WDDGSFKYYAESVKG), said CDR3 has the am no acid sequence
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am no aci d sequence Asp- Al a- Ser sai d CDR3" has the amno acid
sequencehaméleM- ser - Tyr-Pro IIe (FNSYPI) b) said CDR1 has the am no acid
sequence dy-Phe-Thr-Leu- Ser-Ser-Phe-@y-Mt-Hs (GTLSSFGWH), said CDR2
has the am no acid sequence
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aci d sequenc e: Ser §,%RZ as e
am no agl g&@g%g%s t)i%?"ﬁ{r %?eq(’ﬁig)guyéty §§@Q§§J)ﬁ£ﬁ§ -||Q no acid
seqguence RE@SXN&PEEE) Tyr-Pro (FNSYP), d) said CDRl has the am no acid

sequence Qar ARy Fag trP A6 hoidSbqubhbs SbAh! Gl HElser APABTSUBISHA), 3 sal d CDR2

has the amno
Ady-lle-I I&a#dICF@RPHWesW@Ianhthea@yeqlmnc&/éSp-AbFSéfy!BAQ u-3d u- Arg-Phe-d n-Asp-Arg

(G11IPVI GT\AI}!EE@% rﬁéﬁh‘ﬁ e dlARct PRe-AGH 83r-fiiAloSIE QHESES),

GQu-du-dy-
b) said CDR1 has the amino ac:d sequence Gly-Phe-Thr-Leu-Ser-Ser-Phe-Gly-Met-His

(GFTLSSFGMH]),
said CDR2 has the amino acid sequence Val-lle-Trp-Tyr-Asp-Gly-Ser-Asn-Glu-Tyr-Tyr-Ala-Asp-
Ser-Val-Lys-Gly (VIWYDGSNEYYADSVKG),
said CDR3 has the amino acid sequence Glu-Gly-Ser-Trp-Ser-Pro-Asp-lle-Phe
(EGSWSPDIF),
said CDR1’ has the amino acid sequence Ser-Gin-Gly-lle-Arg-Ser-Ala (SQGIRSA),
said CDR2' has the amino acid sequence Asp-Ala-Ser (DAS),
said CDR3' has the amino acid sequence Phe-Asn-Ser-Tyr-Pro-Val (FNSYPV),
¢) said CDR1 has the amino acid sequence Gly-Phe-Thr-Leu-Ser-Ser-Tyr-Gly-Met-His
(GFTLSSYGMH),
said CDR2 has the amino acid sequence Val-lle-Trp-Tyr-Asp-Gly-Asn-Asn-GIn-Tyr-Tyr-Ala-Asp-
Ser-Val-Lys-Gly (VIWYDGNNQYYADSCKG),
said CDR3 has the amino acid sequence Glu-Gly-Ser-Trp-Ser-Pro-Asp-lle-Phe
(EGSWSPDIF),
said CDR1' has the amino acid sequence Ser—GIn-GIy—IIe-SerQSer-Tyr (SQGISSY),
said CDR2' has the amino acid sequence Asp-Ala-Ser (DAS),
said CDR3' has the amino acid sequence Phe-Asn-Ser-Tyr-Pro (FNSYP),
d) said CDR1 has the amino acid sequence Gly-Asp-Thr-Phe-Ser-Ser-Tyr-Ala-lle-Ser
(GDTFSSYAIS),



said CDR1' has the am no acid sequence Ser-Gn-Gy-1le-Ser-Ser-Ala

(SQE SSA), said CDR2' has the am no acid sequence Asp-Al a-Ser (DAS), said
CDR3' has the ami no acid sequence Phe-Asn-Ser-Tyr-Pro-Leu (FNSYPL), e) said
CDR1 has the am no acid sequence G y-Phe-Thr-Phe-Ser-Cys-Cys-Ay-Met-Hi s
(GFTFSCCAVWH), said CDR2 has the am no acid sequence
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CDR2 has t am no aci d sequence \ég Ay-G@y-Tyr- Lys-
Phe- Tyr - AI@'CI Q@BZS@FI%QWDS?@G@IS?Q'QW APAYKG , said CDR3 has the
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said CDRL' has the am no acid sequence Ser-G i e-Ser-Ser-A a

( SQG SSAY), saidEPR1 bedre amRe @ﬁésgﬁﬂeﬁﬁe GyrRhesHrdaSer- Ay p-Oxs-GlsMet- t"BAS) sai d
CDR3' has%pgm@mmm d sequence Phe- Asn Ser - Tyr-Pro Hi s (FNSYPH). CDR1,
CDR2 and are part of the am no acid sequence of the heav;q_achm n of such
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sequence o heav chain of a mature pol ypeptide of SEQ ID NGO 33 and the
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NG 34, O agp.Ser-val-Lys-Gly (VWWYDGGYKFYADSVKG),
said COR3 has the amino acid sequence Asp-Ser-Ser-Gly-Ser-Phe-Tyr-Glu-Tyr-Leu
{DSSGSFYEYL),
said COR1' has the amino acid sequence Ser-Gin-Gly-lle-Ser-Ser-Alfa (SQGISSA),
said CDR2' has the amino acid sequence Asp-Ala-Ser (DAS),
said COR3' has the amino acid sequence Phe-Asn-Ser-Tyr-Pro-His (FNSYPH).

CDR1, CDR2 and CDR3 are part of the amino acid sequence of the heavy chain of such antibody
and CDR1', CDR2’ and CDR2' are part of the aminoc acid sequence of the light chain of such
aniibody.

We also have found an antibody comprising:

- the amino acid sequence of the heavy chain of a mature polypeptide of SEQ 1D NO:1 and the
amino acid sequence of the light chain of a mature polypeptide of SEQ ID NO:2, or

- the amino acid sequence of the heavy chain of a mature polypeptide of SEQ ID NO:9 and the
amino acid sequence of the light chain of a mature polypeptide of SEQ ID NO:10, or

- the amino acid sequence of the heavy chain of a mature polypeptide of SEQ 1D NO:17 and the
amino acid sequence of the light chain of a mature polypeptide' of SEQ 1D NO:18, or

- the amino acid sequence of the heavy chain of a mature polypeptide of SEQ ID NO:25 and the



- the am no acid sequence of the heavy chain of a mature pol ypepti de of SEQ
I D NO 41 and the am no acid sequence of the light chain of a nmature

pol ypeptide of SEQ ID NG 42. In a further aspect the present invention

provi des an anti body conprising a) a polypeptide of SEQID NO 1 and a

pol ypeptide of SEQID NG 2, or b) a polypeptide of SEQID NO 9 and a

pol ypeptide of SEQ ID NGO 10, or c) a polypept i de of SEQ ID NO 17 and a

pol ypeptide of SEQ ID NG 18, or d) a pol ypeptide of SEQ ID NO 25 and a
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of the heavy chain of a polypeptide of SEQ ID NO:9 further containing a
| eader sequence (= SEQ ID NO 11) and the am no acid sequence of the |ight
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NO: 19) aiich ndlb@eaﬁrdernj&&ﬂkﬂ)N@tﬂmd@ep&b}fpepmdfsgﬁtlwh@ﬁﬁ of a pol ypeptide of
SEQ I D LA I : I D NO 20), or - the
amimo_ ac)d RUpHEIEEH SERAG 17UnR o A HERe SRR N ETR f "oE0 1D Mo 25
further @amdipabtidp of SEICCRUND:25cnd@molypeplidSROSED INNQ2§, ind t he ani no aci d
sequence, [ f $§93 (NG 26 further
cont ai ni Rg%ﬁﬁg%@gﬁfgg@u@n@ %? gé%%égﬁgb g%@;& 7 1#1([36 am no aci d sequence
of the Héa@yiymmlﬁﬁowl?@ BN pE prd apolyreptsepl (NPB@ 421rther containing a
| eader sequence (= SEQ ID NO 35) and the amino acid sequence of the Iight

chain of a polypeptide of SEQ ID NO 34 further containing a | eader sequence
(= SEQ |'f¥efwrthephavedpund amantibadiheprarisii9sequence of the heavy chain of a

pol ypethtﬁ@amfno%%Q deajé\l%eﬂo# tﬁéﬂéabfahé;@&taaﬁdypeﬁldeaofls@ﬁﬁ N@qqumeoﬁtmnﬁé@ | D

NO 43) and the am no acid uence of the ti chai n_ of pepti de of
SEG 1D NOaFE! PREEs (45 AHG) A emertino aek Sawacs of BadoRs RO ohay | a
further asippeptidelt? SECEIBENG: anmeé?tcbﬁtammg@weﬂﬁss@meaeﬁ Mlmﬂmﬂw@ ng a) a

Pol ypopt1EaBnoged seguRse ol tahens) Bt pn q‘r’v?.ps%ﬁeségéq i5 Noiuhes coainog 2,
pol ypept ud&ieaﬁedﬂéﬁcé 2 NN 19 NDIT ) anP Heyamtind bele seduebEdof the Bt 2Rainera d) a
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pol ypeptiheaninoScl deuéddasds thartibagy piadiy gfeidipepiitle SERA ID MO 124urther containing
a leader sequence (= SEQ ID NO:19) and the amino acid sequence of the light chain of a
polypeptide of SEQ ID NO:18 further containing a leader sequence (= SEQ |D NO:20), or
- the amino acid sequence of the heavy chain of a polypeptide of SEQ ID NO:25 further containing
a leader sequence (= SEQ ID NO:27) and the amino acid sequence of the light chain of a
polypeptide of SEQ 1D NO:26 further containing a leader sequence (= SEQ ID NO:28), or
- the amino acid sequence of the heavy chain of a polypeptide of SEQ ID NO:33 further containing
a leader sequence (= SEQ ID NO:35) and the amino acid sequence of the light chain of a
polypeptide of SEQ iD NO:34 further containing a leader sequence (= SEQ ID NO:38), or _
- the amino acid sequence of the heavy chain of a polypeptide of SEQ ID NO:41 further containing
a leader sequence (= SEQ ID NO:43) and the amino acid sequence of the light chain of a
polypeptide of SEQ 1D NO:42 further containing a leader sequence (= SEQ |D NO:44).

In a further aspect the present invention provides an antibody comprising
a) a polypeptide of SEQ ID NO:3 and a polypeptide of SEQ ID NO:4, or
b} a polypeptide of SEQ 1D NO:11 and a polypeptide of SEQ ID NO:12, or




Antibodies provi ded by the present invention are hereinafter also designated
as "conpound(s) of (according to) the present invention". In another aspect
the present invention provides a conpound of the present invention which is
sel ected fromthe group consisting of an human |L-4 specific nonocl onal

anti body (hlL-4 mAb), a fragnment thereof and an anal og thereof. An hliL-4
mMAb i s an anti body which specifically recognizes human IL-4, i.e. includes
antigen binding sites specific for human IL-4, and which has specifically

i ts CDRsc)lauplyakptivleof RER IDaNCBéQ@ﬁd atplolypbptigle pf sEQ IDINgMBO,ainai n derived from

o, 1 G Kt P SEQIDNG Ry Aol koA o pERIB NGB L ther cof © means
a part o) atmélphmy)fﬁﬁﬂl |D|f!ﬂﬂt35@ﬁd|arpolya¢i>t!§bIOéSEQdDeNQéS.GfF a hlL-4 mAb, which
retains 6QF°|§?érmd@Bt\t/$n §1o} %%ﬁga?ﬂé&p&%wﬁﬁl\%gb Jeutralizing ability as

t he nol ecu e.g. a Fab fragnent or a
F(ab')2 fragment derived from hIL 4 mAb. A Fab fragnent contains the entire
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fragnent 1s the fragnent forned by fragnents bound by disulfide bonds.
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substi tJF?B 95‘“@?@& Eatgﬁlad@[o&ﬁlém?%gqrwngpfgwm& tes within or surrounding
t he CDR Theginbisly ney benofanglisatypednchedirgdg@n | 1962, dgGakhe IgGH, paaferably ofisotire
"alleli (\J(?rlatlon or nodification" is an alteration in the nucleic acid
sequencegencodl ng an anti body of the present invention outside of the CDR
regions. Such alterations or nodifications may be due to the degeneraci es of

the genaji &g&%ﬁﬁh of Fﬁ%\én?ﬁ EH%?{h%th%E d&@%ﬁfﬂaﬁ%aﬁgﬂ@%&?{deﬂ@e QFQHIL%A
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acti Vi {iviion e agrftitt ARILGTRER Id 4.l ot rAUBheRf drla ki, oAl Gorftld froh g

pol ynucl eot | des odi ng conpo present ention n anot her
aspect t/M.present invention prOV|des i sol at ed pol ynucl eoti des conpri sing

A Fab fragrhent contains the entire light chain and amino terminal pertions of the heavy chain; a
F(ab"), fragment is the fragment formed by 2 Fab fragments bound by disulfide bonds. Such
fragments can be obtained by conventional means, e.g. cleavage of the monoclonal antibodies
with the appropriate proteolytic enzymes, papain and/or pepsin, or by recombinant methods, and
the fragments themselves are useful as therapeutic and/or prophylactic agents.

“An analog thereof” means a hil.-4 mAb with an amino acid sequence which is modified by at least
one amino acid outside of the CDR regions, e.g. outside of CDR1, CDR2 and CDR3 of the heavy
chain or outside of CDR1’, CDR2’ and CDR3’ of the light chain. Said modification includes a
chemical modification, a substitution or a rearrangement of one or a few amino acids, i.e. no more
than 10 amino acids, which modification permits the amino acid sequence to retain the biological
characteristics, e.g. antigen specificity and affinity, of the unmodified sequence. For example silent
mutations can be constructed via substitution to create endonuclease restriction sites within or
“surrounding the CDR regions.



pol ynucl eoti des encodi ng a conpound of the present invention. In another
aspect the present invention provides pol ynucl eotides encoding the am no
acid sequence of CDRlL, CDR2 and CDR3 of a conpound of the present invention
and pol ynucl eoti des encoding the am no acid sequence of CDRl', CDR2' and
CDR3' of a conpound of the present invention. In another aspect the present
i nvention provides pol ynucl eotides conpriging a) a polynucleotide of SEQ ID
NO 5 and a pol ynucl eotide of SEQ ID NO 6, or b) a polynucleotide of SEQ ID
NO 13 anéin angied yay alse atiseles alfelicrpiation. MO, “alielic yariatioh oampdifigation] i @niatleratidn ISEQ

SEQ D N3G BcRer kBl eRe enciidt amiiibbl) i irmedl invEhidh REUMTECEROC, O
of SEQ | BIRIWSMsH a&erpmrssmm@eﬁcawsmaymure@ N@@genefﬁmea 9f the penefingedawst i de
of SEQ | RalNek fieratan eﬁgiﬂ@éﬁé@‘t@kr@@iﬁb a8sifdd dcﬁgrgcﬂel:?stgg 4fn \:Jaﬁatﬁ:l?)@top ﬁ{odﬁéﬁﬁ% the

present 1nvention provid nucl eoti des enco pol ypepti de of SEQ
| D NO 7 BRYosEay Ngbregultin akﬁratmnsw | siseprd %n@ﬁCISE@UGDCN@UiEﬁt%lﬁ@eﬁl_@?w@'

NO 16, Ofctivilids, @ scpahnvg%ﬁﬁgbaﬁc.@fan%@nhp NO 23 and SEQ ID NO 24, or d) a
pol ypepti de of 31 and SEQ1D NGO 32, or e) a polypeptide of SEQ ID

NG 39 and SEQIDNO40 or f) a polypeptide of SEQ ID NGO 47 and SEQ ID

NO 48.  SEQ Hald bieh found palyR@diddlides eadddmg cOmpesHd3 @f tha Jﬁé@am)ma@itﬂnsequence of
SEQID NO1. SEQID NG 6-is a polynuclebtide encoding an amno acid

sequence of SEQID NGO 2. SEQID NGO 7 is a polynucl eotide encoding an am no

aci d seqineimethepéspdtihé pPra¥ehtInvehtiorSirQuitied BlaRdipslyBudiedtidesicdm@isinge encodi ng an
am no aci 13 is a polynucleotide

ence o
encodi ngP nguﬁﬁpﬁl%sa?g%d'%ﬁﬁ%'ﬂe@"gfdg\?(ﬁr%ﬁ ﬁ@"@"‘t'o" SEQIDNO:14 is a
pol ynucl eoti de encodi ng an am no acid sequence of SEQ ID NGO 10. SEQ 10

NG 15 is a pol ynucl eoti de encodi ng an am no acid sequence of SEQ I D NO 11.
SEQ ID NO 16 is a pol ynucl eotide encoding an am no acid sequence of SEQ ID
NO 12. IBEQothEr ddpettithe presemohventicl grovidesepaynuoldotitis ancedingibe aaiind sdtjuence of

SEQ I D D J | i '
equence SPesEd R IcCHR A R B SBHMEE b 8 pRRERThAR BT aR bl Blbltes
am no acentogdiog trermenoaici§EueDediaf COR1', SBRR1 dndNKDIR3] of 8 campaindmi equesede
encodi ng; %gﬁn no acid sequence of SEQ ID NG 20. SEQID NGO 29 is a

of I de

pol ynucl e encodi ng an am no acid sequence of SEQ ID NO 25. SEQ ID
NG 30 is a polynucl eotide encodi ng an am no acid sequence of SEQ I D NO 26.

SEQ | D NGahdikeadbebohy BSkAShIcRorAAdk: ShilcRBide cBfipflssgauence of SEQ 1D

NO 27. nucl eot | €nco aci d sequence of
SEQ | D Nex@®lynucleotide of SEQ ID NO:5 and a polynucleotide of SEQ 1D NO:6, or

b) a polynuclectide of SEQ ID NO:13 and a polynucleotide of SEQ ID NO:14, or
¢) a polynuclectide of SEQ ID NO:21 and a polynucleotide of SEQ ID NO:22, or
d) a polynuclectide of SEQ ID NO:29 and a polynucleotide of SEQ ID NO:30, or
e) a polynucleotide of SEQ 1D NO:37 and a polynucleotide of SEQ ID NO:38, or
f) a polynucleotide of SEQ ID NO:45 and a polynucleotide of SEQ 1D NO:46.

In another aspect the present invention provideé polynuclectides encoding
a) a polypeptide of SEQ ID NO:7 and SEQ |D NCG:8, or

b) a polypeptide of SEQ ID NO:15 and SEQ ID NO:16, or

c) a polypeptide of SEQ 1D NO:23 and SEQ ID NO:24, or

d) a polypeptide of SEQ 1D NO:31 and SEQ ID NO:32, or

e) a polypeptide of SEQ ID NO:39 and SEQ ID NO:40, or

f) a polypeptide of SEQ 1D NO:47 and SEQ ID NO:48.

SEQ ID NO:5 is a polynucleotide encoding an amine acid sequence of SEQ 1D NO:1.
SEQ ID NO:8 is a polynucleotide encoding an amino acid sequence of SEQ 1D NO:2.
SEQ ID NO:7 is a palynucleotide encoding an amino acid sequence of SEQ 1D NO:3.



SEQ I D NOWis a pol ynucl eoti de. encodi ng an am no acid sequence of SEQ ID
NG 33. SEQ ID NG 38 is a polynucl eotide encoding an am no aci d sequence of
SEQ ID NO.34. SEQ ID NG 39 is a polynucl eoti de encodi ng an am no acid
sequence of SEQ ID NGO 35. SEQ ID NO 40 is a polynucl eotide encodi ng an

am no acid sequence of SEQ ID NO 36. SEQ ID NO 45 is a pol ynucl eoti de
encodi ng an am no acid sequence of SEQ ID;NO 41. SEQID NO 46 is a

pol ynucl eoti de encodi ng an am no acid sequence of SEQ ID NGO 42.- SEQID

NO 47 i sSEQ mmblamﬂymmeeﬁide@cq@ingam aminoccaceduaregwé RER IBINGEQ | D NO 43.

SEQ | D N3 | ho-f3i88 p%!}fﬂﬁéi@&?d'e%‘ﬁcﬁ?r\?}j;n té}ﬂuné'%mé‘%%@&n%&gﬁségqgwg of SEQID

NO 44. A conp resent I on nmay uce y reconbi nant
DNA tec rﬁﬁ@@blo His g polyon@e@itdemp@dnm\m wne@qﬂégqtmc@af BQRNQiIHR.i body, a

fragmentggd s ﬁ@fﬁﬂ% ?6 Jﬂﬂé\é&ﬂie%’ﬁ@écﬁﬁ afB¥ino BEid S8GSInCH 6 SEQ 1B!NRs ] under

approprlate contr NcCes I n an appropriate vector an transferred into

a sui t abPEQ HHNO:{60p ghelvanglestisle eagprtingsan @mmo Prid seaianee AHSBR 1P NO:ht.esent
i nventi ofEq IRMNARR IQQtp%Iyﬂﬁﬁeﬁﬁﬁ‘Un%dﬁb arfarflino %E’i@'s@&%ﬁ%é %f SEQ 1B N@W‘Od as

conventi onal toget her nf ormation provid herei n . Wth the

know edgeE@ID NR2ZiRPmslyaEsigotide pnesding &t aring aclﬁﬁwae PhBFQ "ah@ . variabl e
regi ons g ith ke mkﬁ%@haaéa@aseneam@émﬂnm Q88 sbQEHnes %f sécz BN, for

constructlnﬂga vari ab dormai n gene Is e. descri bed P_.239 400 and may

be brief $§R U%i?f@&'vaec'mdpcﬁnsodm ?%?JP'PE&E‘F‘@%‘J@@F%%% RN i ncl uding

a tsw t a?s%@a I AORESSE a%%@&ébﬁldlele%&ﬁhd &h @miRe lawa sehaPh deSEQenNENER Of
i nteres

t b) f bul

eavy  or SFR YN mrolispe R g ean sang e apatpnca oLSERIBNDER | 11 ne i s
tr ?tnsf O(rjslml IW\NUB1S§tho@di§l@aﬁb®ﬂcm¢§éi’fammb beidbé@mf:?bﬁSEQ(EBlNO 27, ne i tsh
culture corre obulin.,is. obta anot ner
aspect t%é‘gﬁ? Q?e?f‘?t's PW%PQ%‘?W%PB%% 8% 6?'8§§?W°9/8L$€a [%&Qp#é"m ng a
pol ynulcl SEQ 10 NO:37is apolyfudiestigee tadingdn ﬁﬂl‘mgo atid sedqienca vESEQ D ,NCBSEJQ ?E :\Iga;t
one po .
20 1D 155 REHs B e B @npiging s e Sk Sius ek BEA RN H NG o1 S0
| D NO: 225EGHINDEBAND2 2:8lyn Giigdtid® ehoodiy arfiifing BeitiSequencSECSED 1D NO:38, SEQ I D
NO: 39, - SEQ I D
No: 45, REQIZNPRAR = 9l vebisR goqngoR aine shid Sraice pESERI e =2
pol ynuc| $&@ IRINO:45 is aguetynhdeotse poctdingwn pnies acit sequepne tBBERQARNCHE - An -

lSLOQ: f th
b bsent ST IRDSE € BB000AE SR & Snd S80 SARALE & SEGRIRRME 20 00 b e
of produdF@{P HOAp e palynusieotidh@nprcingsan amnnveﬁd seqHenee gf SEQHD NOI4IAb, when
sai d expédﬁﬁj RB: W%E?ggﬂgclé’&fdte FP&‘J @Oén 4rmin® 568 SBuentd oPSEQTH R & host

cel |; An 1so ost ce npri'sing an expression system as defined
above. Expressi on vectors, e.g. conprising suitable pronoter(s) and genes

encodi NG BGAY(n8BFthk ipBtéent invention may be produced by récombinant DNA techniques. Thus,
one or more DNA molecules encoding the antibody, a fragment thereof or an analog thereof may
be constructed, placed under appropriate control sequences in an appropriate vector and
transferred into a suitable host (organism) for expression. The compound of the present invention
may be obtained according, e.g. analogously, to a method as conventional together with the
information provided herein, e.g. with the knowledge of the amino acid sequence of the
hypervariable and/or variable regions and the polynucleotides encoding these regions. A method
for constructing a variable domain gene is e.qg. described in EP 239 400 and may be briefly
summarized as follows:
A replicable expression vector including a suitable promoter operably linked to a polynucleotide
sequence of interest, e.g. encoding at least a variable domain of an immunoglobulin heavy or light
chain comprising CDRs, is prepared, a suitable cell line is transformed with said expression vector,
the transformed cell line is cultured and the corresponding immunoglobulin is. obtained.



chain constant parts are known, e.g. and are commercially avail able and

I ncl ude e.g. heavy chain vector 1gGlL and |ight chain vector human kappa. A
conventional expression vector or reconbinant plasmd may be produced by

pl aci ng the respective pol ynucleotide in operative association with
conventional regulatory control sequences capable of controlling the
replication and expression in, and/or segretion from a host cell.
Regul at ory sequences include pronoter sequences, e.g. CW pronoter, LCK

pr onot er In amtheagspeoithe atesesﬁ igveations pmuide&arsexpﬁessbh@ectedcdlmsinga polynagiedtide

f " .
bronre. coiiadny acambaind GRS plesERINRHEGh Kol R LafolefaucRop bR Bs,
L echni qUSEQHD NE 608EQ DN cHRQ NG, SEQHIRANG] & D N@e‘rﬂt. SER DA BHEEGL e

cell |ingsyy IPNBASER! 1B NG22 S IRRBLAISHAN Ng 21 SERPIDNIG#5seq D
conventiona Bmsfrl at e host's are _known “or e found accor g.
anal ogouO538, SEQé B BELR D NowHER I NO:45) SEQBIN46 TER 1B MO:47 @SB D
transgenyg.4gni mal s. Suitable host cells or cell lines for the expression of

t he corrpounds of the present invention are preferably eukaryotic cells such
as e.g. Upigalipamexpessiosy wisioisan eampriseanaye themane galinysleatiged cel s  anong
others, preferably a manmalian cell, such as a CHO cell or SP2/QO The

conpounds of the present invention exhi bi t phar macol ogi cal activity and are
t her ef orE‘%”@@"F[J?Speﬁtsth?)H‘E%sﬁﬁfd@(ﬁnﬁ'%l’@‘"dﬁsg t he conpounds of the present

i nventi on Ambgiréseion s?étéﬁﬂﬁin’gzﬁé!nb a ptoryauclébtiaé leAébdity d donfpduld anthk lprélaehlecept or

and are herein al tp as |L-4 cki r rallzln :

ot he. pr BERIOF HOGRIY iR SRS YoM & P TREOL . C2e RS BLABLUHHS & FrnpB e,

i nventi on e pedseny nmmhtm te)g armIL-ahmH wabih 5418 bypressionaysat erpartiistesfis prbgent
TEST:AFFINITY described in Exanple 1. A conpound of the
present |nV€HPFWﬁ §ﬁ%ﬁ§dtherapeut|c activity against IL-4 and/or |IgE
medi at ed- dArsisa!atesl,hosmh camprisingian exisessidnaygien adidefmsieshove. 9. i ncl udi ng
urticaria, allergic reactions to nmedication, rhinitis, e.g. allergic
rhinitis, conjunctivitis, e.g. rhinoconjunctivitis, dermatitis, e.g. atopic
der mat i t Express&inhvetors, e.ggcoraprixingcsudtatil pronahal{sphhdgaries easodimpheaapapdidract i c

1 or g RS Sal BRERE Kt b ars ol Gy VBB AP i o Rl e 1
- aut oi nvashe lgﬁ’sm’ulsl@bt charml/entbrrmgnmngapnéaMQm#entlmatem@sndamwrsr rdcorekigant

S5 01 9N ST protLObYEIAARG LIROARNAL L BELIR 1 SRE NaccBU R TR

haenol yt1 ¢ anem’'a, 'au
Er yt hena@weryloaaldematbwwnb@mphuemedcapableuos oordroting th‘e rehlmathargwt $xpeesgipn trem

I n which I I ' ' [
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i nfl ammlt?f@m?tebdaﬁéq progipicsand apptppdatesigndissauenses of the di gestive systemin
which 1L-4 and/or IgE play a role; - diseases wherein IL-4 and/or IgE are

over produced and considered to contribute to pathol ogy,
A selected host cell may be transfected by conventional techniques with the vector of interest to

create a transfected host cell, which then may be cultured by conventional techniques to produce
the compounds of the present invention.

Appropriate cell tines may be found according, e.g. analogously, to a method as conventional.
Appropriate hosts are known or may be found according, e.g. analogously, to a method as
conventional and include cell cultures or transgenic animals.

Suitable host cells or cell lines for the expression of the compounds of the present invention are
preferably eukaryotic cells such as e.g. CHO, COS, a fibroblast cell (e.g. 3T3) and myeloid cells
among others, preferably a mammalian cell, such as a CHO cell or SP2/0.

The compounds of the present invention exhibit pharmacological activity and are therefore useful
as pharmaceuticals. E.g., the compounds of the present invention interfere strongly with the
binding of IL-4 to an IL-4 receptor and are herein also referred to as IL-4 blocking or neutralizing
compounds of the present invention, including hil.-4 mAb(s). Compounds of the present invention



including e.g. systemc sclerosis (scleroderma), septic arthritis and
reactive arthritis. In another aspect the present invention provides a
conmpound of the present invention, e.g. a hlL-4 mAb, for use as a
pharmaceutical, e.g. against IL-4 and/or |IgE nedi ated di seases, e.qg.
allergic diseases, e.g. atopic dermatitis, allergic asthma, allergic
rhinitis, preferably atopic dermatitis. |& another aspect the present

i nvention provides the use of the present invention of a conmpound of . the
present shoneamdtiviynanattheihaffisitysmindetdatbrininedirt the TG BDINFFINITTY IMEASIGREMENTREL- 4

mAb, a fﬁ:gﬂﬁ%hnE% ﬁqf and an anal og thereof. For pharmaceutical use a
conpound 0 e i nvention includes one or nore, preferably one,
conpounds of the present invention, e.g. a conbination of two or nore
conmpound [ I p nvention
pr ovi desﬁt‘:ﬁ%p&@ 03# ;ﬁgéem ln%@ﬂ)tgft ShoUvrs gﬂségé %ﬁ"nﬁ'ﬁ?f%ﬁ?ﬁ&? ”‘J? ogg'ln%%uf acture
of a nedmedistedtdiseasas, Sla:hpahar maceuti cal conposition, for the treatnent of

di seases_ lergic
o seases. FRAAbRgENebbsck, 290k Olahbcsiahag bt RBhhethy BRSSPl Bl ° 9 ©
pr ef er abl gllesgi¢ &frgtkccmmhﬂtlame mmmt'@nmm-twﬁs,u ctermatittgmg atepic demmtlt:s @sthmatitis.
10 In a éﬂrﬁbﬁéaﬁﬁﬁﬁ%hd%nﬁ EE@ hﬁ*@@&mgmoa§OV|des t he use of. a conpound
of the preSent 1 nvention 8 nufacture of a nedicanent, e.g. a

phar naceupreesbhcyape dermatis, afl@rrgiqa@wrma- allareie Finitiy, allergigirainaenaiustivitiss suchise d

above, e. g;e,?@gﬁ%gg,5t59%gnﬁatggoup consisting of atopic dermatitis,
allergic hma an ic rhinitis. In a further aspect the present

i nvent i ona‘ﬁP‘B\WLﬂ‘ég‘sﬁaﬁrﬁ’é‘%ﬁlﬂ'gﬁg Hawapakbdiapase; Gfpun sidiseare Siergen s swyirong

nent i oneda&amnemm@ thfehéiw@‘éﬁﬁtﬁb'rﬁé moxmman@ﬁ@eﬁ:w.clamém laQRirhrBuralvemit.ed
fromthe ou'g\%_l consi s of a ment thereof and an anal og

ra
t her eof . ia grayis, é@ﬁ%ﬁﬁmﬁéﬁoﬁfé?@rﬁ%ﬁ%pﬁ’?ﬁ? Y%he affinity constant of a
conpound. @iorti&re oPthe SiRjRbtivel dyERM in@ichdLg-and/obigE- p‘h)ﬂ%e mcidd&@rmgﬂtutdersegmﬂ‘c or

an anal og. {hereof, for ua or IS
cqual - or TSGR msGtbiHIo Smeoh L2t S SEoNT 5o HTE Yo

pr e; er abljws?‘seab@umeﬂ&s@%ﬁsmf MI%esWé)smMm &wﬂi‘chﬁlmad@?lﬂr IgEDBlaproigor e ]
preferred, about about 4 | t or o been
Gt er m nederia whrrelkv Fie) B alprosfof tng ontlired S bt lodhafhody

i nvent i oninclediag ed. Hiistendlc stérosia (Salaxodermi), séstic adhritaranaiteactiab aghitiser eof , f or
human IL-4 is of 30 pMto 200 pM preferably of 45 pMto 170 pM such as
100 pM nore preferred 50 pM such as 45 pM It is therefore, indicated that
for the brapateeatpectthe presarstasvemtich abade:bgrcdrupoﬁndbhthe@wqmtnnwtlom dda hil4

present | Aeat) QDR AU Ll st .4 AT Tod HENECR qdQleLEABGyOUMENS,

by sim | ar hodes at’ sim sages an con nal | y
used wi t thseasascl. g)tawplcedﬁﬂmbtiﬁﬁ, aliergit asthmet dllergicabipiist prefesably atopinideimmatiinit i on
provi des an anti body which binds to human IL-4 with a dissociation constant

of equal or |less than 200 pM e.g. 30 to 200 pM
In another aspect the present invention provides the use of the present invention of a compound of

the present invention which is selected from the group consisting of a hiL-4 mAb, a fragment
thereof and an analog thereof.

For pharmaceutical use a compound of the present invention includes one or more, preferably one,
compounds of the present invention, e.q. a combination of two or more compounds of the present

invention.

In another aspect the present invention provides the use of a compound of the present invention
for the manufacture of a medicament, e.g. a pharmaceutical composition, for the treatment of
diseases mediated by IL-4 and/or IgE, e.g. allergic diseases, e.g. allergic rhinoconjunctivitis, atopic
dermatitis, allergic asthma, allergic rhinitis, preferably allergic asthma or atopic dermatitis, such as

atopic dermatitis.



In a further aspect of the present invention the antibody for the uses as
nmenti oned above is a hlL-4 mAb, a fragnent thereof or an anal og thereof

whi ch binds to human I1L-4 with a dissociation constant Kd of equal or |ess
than 200 pM e.g. 30 to 200 pM In a further aspect the present invention
provides a nethod of treatnment of diseases which are nediated by IL-4
and/or IgE, e.g. allergic diseases, e.g. jgtopic dermatitis, allergic asthma,
allergic rhinitis, preferably atopic dermatitis, which treatnent conpri ses
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pharnaceu ical l ctivye.
Tr eat men®® n"ﬁ%?rl?yaae'argfcré W%ent and prophyl-axis. For such treatnent, the
appropriate dosage will, of course, vary depending-upon, for exarrpl e, the
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provi desgygn BYabsRESpM. cal conposition conprising a conpound of the present
i nventi on in association with at |east one pharnmaceuti cal eXCItﬁI ent, e.
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accor di g adeintratonadt aiycilas Hysdges thanebhaitiermlly assivweati momtlonakargibodiys. m xi ng,
granul ating, coating, dissolving or |yophilizing processes. Unit dosage
formse may contain, for exanple, from e.g. about, 0.5 ng to, e.g. about,
1000 ny,Insnatheraspect thge frosend bvattion(@ovides aA antitguly wiithddindstte hpmeas #nd witmaent | on

may be u r ,ca c [ the present invention
al one orﬁssgc'ét%mcgpa% ﬁg"ﬁ% éI%?L?ﬁ%{hgﬁ&%P Q" g?hgdrg %g E\r@ceutl cally active
agents. Such other pharmaceutically active agents-include e.g. other
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receptors, chosen accor
mAb a fragment thereof or an analog thereof which binds to human IL-4 with a

dissociation constant K4 of equal or less than 200 pM, e.g. 30 to 200 pM.

In a further aspect the present invention provides a method of treatment of diseases which are
mediated by IL-4 and/or IgE, e.g. allergic diseases, e.g. atopic dermatitis, allergic asthma, allergic ‘
rhinitis, preferably atopic dermatitis, which treatment comprises administering to a subject in need
of such treatment an effective amount of a compound of the present inventieon; e.g. in the form of a
pharmaceutical composition.

in a further aspect of the present invention a compound of the present invention is administered in
combination with another pharmaceutically active agent either simuitaneously or in sequence.



condition to be treated. Conbinations include fixed conbinations, in which
two or nore pharmaceutically active agents are in the sanme fornul ation;
kits, in which two or nore pharnaceutically active agents in separate
formul ations are sold in the sanme package, e.g. with instruction for
co-adm ni stration; and free conbinations in which the pharmaceutically
active agents are packaged separately, but instruction for sinultaneous or
sequential adm nistration are given. 12 In another aspect the present
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Pl asm dsgnco | e regions. of the se%uw%nce SEQ | DNO 5 or 7 (=

heavy ch rﬁ'?'sﬁﬂf?ﬂ ‘Pﬁ@taé@qﬁ.?g‘ﬁ'@ésg PeHSiRRS OBNRRISTPOMEEL. | ght chain) of the

anti body are cloned into expression cassettes for human kappa |ight chains
and human |1gGl heavy chains.
In another aspect the present invention provides a pharmaceutical composition comprising a

compound of the present inventiori in association with at least one pharmaceutical excipient, e.g.
appropriate carrier and/or diluent, e.g. including fillers, binders, disintegrators, flow conditioners,
lubricants, sugars and sweeteners, fragrances, preservatives, stabilizers, wetting agents and/or
emulsifiers, solubilizers, salts for regulating osmotic pressure and/or buffers.

In another aspect the present invention provides a pharmaceutical composition according to the
present invention further comprising another pharmaceutically active agent.

Such compositions may be manufactured according, e.g. analogously to a method as

conventional, e.g. by mixing, granulating, coating, dissclving or lyophilizing processes. Unit dosage
forms may contain, for example, from, e.g. about, 0.5 mg to, e.g. about, 1000 mg, suchas 1 mgto
about 500 mg.

A compound of the present invention may be used for pharmaceutical treatment according to the
present invention alone or in combination with one or more other pharmaceutically active agents.
Such other pharmaceutically active agents include e.g. other antibodies, e.g. such as antibodies
neutralizing IgE, cytokines or cytokine receptors, which are chosen according to the particular
condition to be treated.

Combinations include fixed combinations, in which two or more pharmaceutically active agents are
in the same formulation; kits, in which two or more pharmaceutically active agents in separate
formulations are sold in the same package, e.g. with instruction for co-administration; and free
combinations in which the pharmaceutically active agents are packaged separately, but instruction
for simultaneous or sequential administration are given.



The specificity determ ning regions are conbined with the necessary el enents
to generate conplete nonoclonal antibodies, i.e. pronpter, |eader sequence
and splice donor sites for splicing to the antibody constant regi on exons
that are required for the expression of functional inmunoglobulin proteins.
The variabl e region cassettes for the heavy and |ight chain antibodies,
encodi ng for | eader sequences, variable region and 3'- prine splice donor
sites for splicing the constant region exons CHl-CH4 and kappa, are
transferred into mammal i an expression vetors HC (heavy chain vector, hunman
IgGl) a ' wchal kap [ . 0. .C. 1. ni ng
ol ast o ATl o 1 pSent Fikfon NE RRARNALmG] 7 oeoBbiind AR S D)
cel | s i rcoaditenstassenidted witly axcgsp lgkapradudionin  kumanwitich exoprisas cells in
exponent] S 1 abh | ty.. t 0 Cells are
washed t"J %égg%ﬁp%ggg{a % #E%k@gg ﬂé’rﬁ’ ce%nla%tl%xggﬁté é%%é‘inﬁlf/%tzgg%}rgt ed to 2 x
10' cel |y/ansaying farrhé ofcuerencepofdindingcheatwean sajsantibody asskhwimasdL-dre nmixed with
15. pg each of the heavy chain and |light chain plasm d and placed on ice for
10 mnutes. Transfection is done by el ectroporation using the Biorad Gene
Pul ser (28w fllowing Bxemyiss alldemperatuseseare inogrgrensi Gaisiucel) andre uptogeetadon i ce
for 15 mnutes, transferred into 50 mM cold culture nmedium and incubated
for 1 day at 37 and 5% COQ2. For clonal anplification, the (418 resi stant
cells Jyﬂleé?‘ﬁé’d‘gaﬁbéfet‘!lﬁp?’P%/%ff‘-éﬁeﬁ‘:n the presence of 200 nM MIX. An aliquot of
t he heterogeneous cell pool is seeded into 96-well plates at clonal density
of 1 viable cell/well jn culture nediumcontaining 200 nM MIX al |l ow ng

sel ect i 3%‘%1’ €bnal pogaﬁa%%(ﬁ%s i %%INaHaed cells. Limting dilution

cl oni ng igs  appl i ed t ofegaalf 8éramcl onal cell lines after anplification and
adapt at i _F to serumfrege culture, conditions. Cells are seeded into two

96- wel | Fg%t es at a coMHOEPRSCENIMNIATYa0ats cell/wel|. Wells are screened

m croscagi,cal |y for cliandltbry\consemtrdion aft er seedi ng. Only nonocl onal

ant i bodi are used f,l(()r f rII hqquvteSti n%. The anti body obtai ned conpri ses an
amno a sequence of “¥PAEIRSTSHNAEEG 1D NO 2. b) Affinity
measuremedt s Affinity measdeoreianttedpf human mAbs of the present invention
are carr,i on a Bl Acore..r O instrument. Anti-human 1gGis coated onto
a Bl Acor ﬁgensor chip dk}gtoho?ﬁ%aggor e), so that application of defined anmounts
of humarPB8Abs resul t s phospbatebuffergd ealinehi s prepared surface and hence in a
change qf.tefractory p, i -aRe nmeasured. A subsequent application
of rhl L%J?d'resul ts in %&@%:‘Hﬂ@?n% lg&rlljglguzlbof the refractory properties, which
al | ows delleBni nati on ofecombinaptyBwiriedntedavkina e (Ko, ,, on rate) as well as the
di ssoci ghj rate (Koffocopbfah@iflanditendfp-£r oduct of these two, the
affinity d, dissociation constant, given in pM, according to the

Bl Aeval UBi'Sn 3.0 14 mepmiinast humanigedsslisr® concentrations of rhiL-4 in

Bl Abuf f ey an af finityrQbiufichd ¥ gfindd MAb as defined by CDRs as descri bed
inclaim 2a|) is determned. c) Determ nation of inhibitory potential on IL-4
medi at edQFT“@E cl) Cel | Ragywglidagk Memorial Institute medium

RT room temperature _
TF-buffer 272 mM sucrose, 1 mM MgCl,, 7 mM phosphate buffer pH 7.4



Human B cells are isolated from peripheral blood, respectively, buffy coats
by Ficoll-paque density centrifugation, followed by magnetic separation

wi th MACS beads (M Itenyi Biotech) specific for human CD19 or human CD22 on
an Aut oMACS devi ce. Naive human B cells are simlarly isolated using
anti-human sl gD FI TC | abel ed goat F(ab')2 antibodies foll owed by anti-FITC
MACS beads. c2) Cell culture/ mintenancefransfectants (BaF/ 3 transfectants
carrying the IL-4Ra and the IL-13Ral) are cultured in RPM ~ 1640 nedi um i
suppl enﬂWhﬁS h dutamax (lnvitrogen), 10% FCS, 1% penicillin/streptonycin
and E’jﬁ(ﬁmd&r I L-4 (Novartis). Cells are split 1:1 tw ce weekly, washed
wth fre I um wi thout rhlL-4 and kept in such nmedi um over ni ght

(=st ar vell Aptibbdy) produpton ex vi vo (naive) B cell cultures are incubated in

@Xe\r/\?cu%“”"?@s‘{ Eﬁ%ﬁn%cﬂaﬁ%%é}%mkﬂﬁé #go‘gt ar?tggpé %&q@c%@?)a%d

prol i f et $egpercessh B HOV Bdr 8dF Il@'ﬁ&baldb@‘(ﬂ?a ar&uoclyrﬁrb):loae@lmexm@d washed
with fr klé%,% adi II's/m of which 100 pl
per wel féﬁggregsgfloggaﬂ, qlgﬁﬂ% #ﬁmlgg?ﬁg’mééséy%?%'ﬁ%or titration series
t he cyt dleseecifoly gdetermining regicnscarel combinedwily the peegsapr/Rlements to grssrathe desi r ed
final %Gmﬁféfbtrhéﬁdc%ai éhtlB&fﬁe§@BEprBFIGIeH%ad%?éeqhéﬁé@édcﬂﬁ:hé@ﬂérﬁfsu?é%tfbnlk‘ﬂ?dtr%s are

ei ther used as cell culture supernat ants Wt determ ned
concent tateartbosly @P%ﬁﬁ‘%@ﬂ'?’f ?é’d‘sﬁﬁtéfq reAuigad fﬁ" tlE“P ﬁé%' eggiRn efdundligenl
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XV15 and pl out in nd bottom pl at es.
Cyt oki n@btajned geg erltivetegdn )hean@sermg ot @W MTX. An aligyiohof the hatleyogan%ous cell pool

is seeded into 96-well plates at clonal density of 1 viable cell/well in culture medium containing 200

nM MTX allowing selection of clonal populations of amplified cells. Limiting dilution cloning is
applied to generate clonal cell lines after amplification and adaptation to serum-free culture
conditions. Cells are seeded into two 96-well plates at a concentration of 0.5 celliwell. Wells are
screened microscopically for clonality one day after seeding, Only monoclonal antibodies are used
for further testing.

The antibody obtained comprises an amino acid sequence of SEQ 1D NO:1 and SEQ ID NO:2.
b) Affinity measurements

Affinity measurements of human mAbs of the present invention are carried on a BlAcore™ 2000
instrument. Anti-human IgG is coated onto a BiAcore sensorchip CM-5 (BlAcore), so that
application of defined amounts of human mAbs results in capturing on this prepared surface and
hence in a change of refractory properties that are measured. A subsequent application of rhiL-4
resuits in a further change of the refractory properties, which allows determination of the
association rate (K,,, on rate) as well as the dissociation rate (K., off rate) and the product of
these two, the affinity (K4, dissociation constant, given in pM), according to the BlAevaluation 3.0



pre-diluted and pre-m xed as descri bed above and added in 100 pi to reach a
final volunme of 200 pl. After culturing overnight at 37 in the presence of
5% CO2 cells are transferred to 96-well|l plates (Costar) and centrifuged at
2200 rpm (-1000 x g) for 1 mnute after flicking off the supernatant washed
wi th FAGS buffer. Florochrone | abel ed mAbs [ HLA-DR FI TC ( Cal t ag#MHLDROL
1:800), CD19 PE (Caltag#MHCD1904 1:200);and CD23 APC ( Cal t ag#MHCD2305
'1:200)] are prepared in FACS buffer and distributed in 50pl per well. After
30- 60 misoftwars. wnwmtabnomeniﬁﬂonmf thit & ineBIAblffes,chnugtfinity toh 43 PRES ahwiAtess
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and analcyﬂetermmaaodmiinhlhw poterdialah iilbdmediated g onet er (BD Bi osci ences).
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pre-dilu centrations are determ ned at the end of the culture
peri od Ebﬁﬁ"gfﬂﬁa"i?%aﬁgﬁaam ELI SA nethod. An | C50 of 2806 pMfor this

ant i bodptarsediatle nsiiesstbédin H) brelcdllactad eashebwitinfréshamedilin scoastedemd radjosted to
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Exanpl eggnéeﬁtrﬁmn%fﬂel};%g% Q8RR sing am no acid sequence SEQ ID NO 17 and SEQ
| D NC 18. )
For titration series antibodies are either used as cell culture supernatants with ELISA determined

concentrations or from purified material at 4 times the desired concentrations in the same medium.
The pre-dilutions of cytokines and antibodies are mixed at equal volumes and 100 pl of the pre-mix
are transferred to the well prepared with cells. Controls are set up for background proliferation
(medium without cytokine and without antibody = 100% inhibition) and maximum proliferation
{medium with cytokine only = 0% inhibition).

After overnight incubation at 37° in the presence of 5% CO,, [methyl-*H]thimidine (Amersham
TRK120} 1 uCi per well is added in 10 ul of medium and incubated for 8 hours. Following a
freeze/thaw cycle cells are harvested from the plates on filter mats using a Tomtek harvester. Filter
mats are dried in a microwave oven for 2 minutes at 650 W and transferred to a sample bag
together with a sheet of Meltilex Scintiltation Wax (Wallac). Wax is melted through the filter and
filters obtained are placed inside appropriate cassettes and inserted into a micro-beta reader
(Wallac) for scintillation counting using a program measuring 30 seconds per field and
extrapolating to counts per minutes.

An ICg of 30 pM is measured in this test system for the antibody.

¢4) IL-4 induced CD23 up-regulation on B cells



Exanple 4 is an anti body conprising am no acid sequence SEQ I D NO 25 and SEQ
I D NO 26. Exanple 5 is an antibody conprising amno acid sequence SEQ I D
Nd: 33 and SEQ ID NGO 34. Exanple 6 is an anti body conprising amno acid
sequence SEQ I D NGO 41 and SEQ ID NGO 42. Table 1 summarizes the |1C50 val ues
of the antibodies in the various test systens as described in Exanple 1 b
to c. TABLE 1: 1C50 [pM neasured in the particular assays Kd [ pM BAF cell
proliferation IL-4 induced CD23 IL-4 indyged IgE Ex. 1 43 30 334 2806 Ex.2
59 50 463 5339 Ex.3 89 84 873 7813 Ex. 4 66 688 848 7570 Ex. .5 84 218 2835

9944  BEMMACS ¢ébatdidd BRefs 2re4djusRd@BISCR toeSd8ibml FEQY 19 2ripidted a0t in 900G ber
seauence, Gl g TRLUEL £oR0h Ypen! LoocRle Lo NSRNY SRR o HaRE LA A5t AT, ;

QVQL VES Bl fre-SENSERddsSBsa sk MPAddet i/ NO0HI WDREEH K YAl Blume of
VKGRFTI KNTLYLQVNSLRAEDTAVYYCAREGSWSPDI  FDI WEQGTWTVSS SEQ | D NG 2
(am no | (ﬁ"sequence of the mature pol ypeptide of the light chain,

under | i ridigr eufiuring exsmight at 87 1 ie shroprdsanoe 0D6%' GO.CRR aredradsieDRB)o 96-well plates

B e D e U L N

sequencevashed wigh baT befleri de of SEQ ID NO'1 with | eader sequence am no aci ds

ver Gt AR ETRPE LRI RHE P PR AR RIS TR e

VTFI WDDESHkeg#MBOR 8R% T120ROMsGRZIA KIS REHMTIRDIICA RS wPIr ¢Eared NEACBWTVSS
SEQ | D Nghér shé distiHikd¥n %bﬂoé ek %@?3@%0 Prhﬁ:té&%ét%ﬁéd &gaﬁ%eﬁﬁge:dwe&@ withv th

| eader sequence, am nho aci correspon eader

sequenc EACHRITR/ PR fuged enm@mamwmmmsw@@@@wmwm

Cells are re-suspended in FACS buffer with 2ug/ml propidium iodide and analyzed on a dual laser

FacsCalibur flow cytometer (BD Biosciences). Cells are gated according to their forward scatter
and side scatter properties as well as their ability to exclude propidium iodide and their CD19
expression. Mean fluorescence intensities and percentage of cells above arbitrary threshold (set
on un-induced cells) in CD23 expression are determined. Baseline expression (100% inhibition) is
determined on cells without cytokine, whereas 0% inhibition is set on cells incubated with cytokine
but without mAb. '

An |C50 of 334 pM for this antibody is determined for IL-4 induced CD23 expression on the cells as
described above in the presence of 70 pM recombinant human IL-4.

c5) IL-4 induced IgE production by naive B cells

Magnetically sorted naive B cells are adjusted to 3 x 105 cells per ml in XV15 and plated out in
100p! per well of 96-well plates in a 6 x 6 array in the center of the plate, surrounded by PBS filled
wells during the 10 days of culture at 37° in the presence of 5% CO;. One plate each is prepared
per mAb to be tested, consisting of 3 wells each un-induced and induced controls and quintuplicate
repeats of mAb titrations starting at 7pg/ml and running in 3-fold dilution down to 2%ng/mil final
concentrations added in 50pl four times concentrated pre-dilution. Inducing conditions are rhil 4 at
20 ng/mi plus anti-CD40 mAb (Novartis) at 0.5pg!mi final concentrations also added in 50pl of four
times concentrated pre-dilution. IgE concentrations are determined at the end of the culture period
by a standard sandwich ELISA method.

An IC50 of 2806 pM for this antibody is determined for IL-4 induced IgE on the cells as described |
above.

Examples 2 to 6:

Antibodies are obtained analogously as described in example 1 and comprise the following amino
acid sequences: '

Example 2 is an antibody comprising amino acid sequence SEQ ID NO:8 and SEQ ID NO:10.



APKLLI YDASSLESGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQFNSYPI TFGQGTRLEI KRT  SEQ 1 D
NG 5 (nucl eotides encoding an am no acid sequence of SEQ ID NG 1)

CAGGT GCAGCT GGTGGAGT CT GEGEEGAGECGT GGT CCAGCCT GGGAGGT CCCTGAGACTCT

CCTGTGCAGCGT CTGGATTCACCTTCAGTAGCTATGCCATGCACT GGGT CCGCCAGGCTCCA
GCCAAGGECCTGGAGT GGGTGACATTTATATGCGATGATGGAAGT TTTAAATATTATGCAGAG

TCCGT GAAGGGCCGAT TCACCAT CTCCAGAGACAAT TCCAAGAACACGCTGTATTTGCAAATG

AACAGCCT GAGAGCCGAAGACACGCGCTGTGTATTACT GT GCGAGAGAGEECAGCTGGTCTCC
TGATATAEKkaMAESTCRCENBIIALORPAIAY dititd GlidEedushcd SEQ IDHR1Y RndGER 10180t | des

e

ACT TGCC(H%N&CSF WBYWMAWEQBWWW ID NO:34.

CorcAGT CATERI CALA P g g SRRl ek NG Fri o novea

AACTTATTACTGTCAACAGTTTAATAGI IACCCCATCACCTTCGGCCAAGGGACACGACTGGA
géngAgAﬁgé%quuﬁﬁr%izQs MR, VAHES SPIhk LRfodaRs HrinR YRSl Rt 10185 ds 3ESHABAsS Of
ATGGAGT ERGBBIETIBAACTGEGTTTTCCTCGTTGCTCTTTTCAGAGGT GTCCACTGTCAGGTG
CAGCTGGTGGAGT CT GEGGEGAGGCGT GGT CCAGCCT GGGAGGT CCCTGAGACTCTCCTGTG
CAGCGTCTGGATTCACCTTCAGTAGCTATGCCAT GCACT GBGT CCGCCAGGCTCCAGGCAAG
GGGCTGGAGTGGGTGACATTTATATGGGATGATGGAABBEETBAATATTATGCAGAGTCCGTG
AAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATTTGCAAATGAACAGC
CTGAGACCCEAAGACACCTAIGIATTACT GI CCGAGAGACEECACCT 'C(-‘.T CT C(‘T GATAT

ATTTGATAT CTGEAGCCAAGCGACAAT GGTCACCGHeSRdpY bmeasiured D hapStigWaI@seaysi des
encodi rjg_an anf no &ﬁr‘fl S FUBARCERI Bloliferatioh D | NJLAd induced CD23 IL-4 induced IgE
ATGGACATGAGEET AGCTCCT T ICTCTCTCTCECTCCCAGGTIAICAG
ATGTGOGERCEAGTIT GACBRAGT CT CCATCCTRRCT GTCTGEATCT GT ARHAGACAGAGTCAC 2806
CATCACT ECRGEECAAGEGA T TAGCAGHCCT T TAGLCTCGTATAEGCAGAAATCAG 5339
GGAAA [CCTAAGRCTCCTGATCTATGATECCTCCAGT TTHIRAAAGT AHEGTCCCATCAAGGT
TCAGCGHEXGT GGATCTGEBACAGATTTCACT 8% CACCAT CAGCAGCCTRIBAGCCTGAAGAT 187813
TTTCCAREL TAT TACTGTGRACAGT T TAATAGHgRACCCCATCACCT TCOECAAGGGATACGAC 7570
TGGAGATTAAA CT

Ex. 5 84 218 2835 . 9944
Ex. 6 170 ' 167 2869 2648
SEQUENCE LISTING

SEQID NO:1

(amino acid sequence of the mature polypeptide of the heavy chain, underfined amino acids
correspond to CDR1, CDR2 and CDR3)
QVQLVESGGGVVQPGRSLRLSCAASGETFSSYAMHWVRQAPGKGLEWVTFIWDDGSFKYYAES
VKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAREGSWSPDIFDIWGQGTMVTVSS |
SEQID NO:2

(amino acid sequence of the mature polypeptide of the light chain, underiined amino acids
correspond to CDRT’, CDR2' and CDR3)
AlIQLTQSPSSLSASVGDRVTITCRASQGISRALAWYQQKPGKAPKLLIYDASSLESGVPSRFSGSG
SGTDFTLTISSLQPEDFATYYCQQFNSYPITFGQGTRLEIKRT

SEQID NO:3

(amino acid sequence of the polypeptide of SEQ ID NO:;1 with leader sequence, amino acids

marked in bold correspond to the leader sequence)
MEFGLNWVFLVALFRGVHCQVQLVESGGGVVQPGRSLRLSCAASGFTFSSYAMHWVRQAPGK
GLEWVTFIWDDGSFKYYAESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREGSWSPDIFDI
WGQGTMVTVSS

SEQID NO:4



SEQ ID NO9 (am no acid sequence of the mature pol ypeptide of the heavy
chain, underlined am no acids correspond to CDRl, CDR2 and CDR3)
QVQLVESGEGWIPGRSL RL SCAASGFTL SSFAVHWRQAPGKGL EW/AVI WYDGSNEYYADS
VKGRFTTSRDNSKNTL YLQVNSLRAEDTAVYYCAREGSWSPDI FDI WBQGTMWTVSS  SEQ | D NO 10
(am no acid sequence of the mature pol ypeptide of the |ight chain,
underlined am no acids correspond to ; CDR2' and CDR3) Al Q.TQS
PSSLSASVGDRVTI TCRTSQE RSALAWQQN PGKAPKL | YDASSLESGVPSRFSGSG

SGTDFTL TyaBitd SRR QRN ER GRIRER) KO 2500 (bddcNebdente Hntio agdsl |

f S NO.9 with |ead i d
R i
VEFGL SVWMIDMRVFRELGDOL WESGARERGRSOBPS S8 SEFTDRSFIRIRARIBBRALAWY QQKPGK

0 VECGTIV T, SRR T SaRPRG T 68 RenCEA B e BT RS R BE 1D |

NO 10 wi SBQIIBAE:S sequence, am no acids marked in bold correspond to the

b%%‘%%@%@ﬁ%ﬁ%&ﬁ&ﬁﬁ@%ﬁggfwm%&?% RSAL AWYQONPGK
APKLL| YODSGGE GOSSAPEORAGEY COARNETIBGEARGT RCETGREAGIET | D

P ARG TR R T dSs Rcorcor

TCCT GT @WWWM@ CABPTATTATGCAGAG

AGCCAAGEREEd FEARE et d A el EEéE%ﬁTrTG CARATG
ACTCCGTGAAGGGCCGATTCACCACCTCCA CAATTCCAAGAACA GTATCTGCAA

ATGAACAGASAACATRACAGEANAGAT AR BRATRICTAT AL CACRGACARASIEBEAGC TGGTCTCC
CTCCTCA TG AT ATAF TS T RPEPEE e EERAC AL HEARTRIETEREL ST e T2 | D NO 14

(nucl eotides_encodi ng an am no acid sequence of SEQ I D NO 10)
GOCATCCARHR HANE R\ GT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGT CACCATC
ACTT

CCCm06IohdE m@’@%
o R e A RS egoncont
ACTTGCCGGGCAAGTCAGGGCATTAGCAGAGCTTTAGCCTGGTATCAGCAGAAACCAGGGAA
AGCTCCTAAGCTCCTGATCTATGATGCCTCCAGTTTCGGAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATTTTGC
AACTTATTACTGTCAACAGTTTAATAGTTACCCCATCACCTTCGGCCAAGGGACACGACTGGA
GATTAAACGAACT
SEQID NO:7
(nucleotides encoding an amino acid sequence of SEQ ID NO:3) |
ATGGAGTTTGGGCTGAACTGGGTTTTCCTCGTTGCTCTTTTCAGAGGTGTCCACTGTCAGGTG
CAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTG
CAGCGTCTGGATTCACCTTCAGTAGCTATGCCATGCACTGGGTCCGCCAGGCTCCAGGCAAG
GGGCTGGAGTGGGTGACATTTATATGGGATGATGGAAGTTT TAAATATTATGCAGAGTCCGTG
AAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATTTGCAAATGAACAGC
CTGAGAGCCGAAGACACGGCTGTGTATTACTGTGCGAGAGAGGGCAGCTGGTCTCCTGATAT
ATTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCA
SEQID NO:8
(nucleotides encoding an amino acid sequence of SEQ ID NC:4)
ATGGACATGAGGGTCCCCGCTCAGCTCCTGGGGCTTCTGCTGCTCTGGCTCCCAGGTGCCAG
ATGTGCCATCCAGTTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCAC
CATCACTTGCCGGGCAAGTCAGGGCATTAGCAGAGCTTITAGCCTGGTATCAGCAGAAACCAG
GGAAAGCTCCTAAGCTCCTGATCTATGATGCCTCCAGTTTGGAAAGTGGGGTCCCATCAAGGT
TCAGCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGAT




CAACTTATTACTGTCAACAGT TTAATAGT TACCCCGT CACCT TCGGCCAAGGGACACGACT GG
AGATTAAACGAACT SEQ I D NO 15 (nucl eoti des encodi ng an am no aci d sequence of
SEQ I D NO 11)

ATGGAGT TTGGGCTGAGCTGGGTTTI CCTCGTTGCTCTTTTAAGAGGT GTCCAGTGTCAGGT G

CAACT GGT GGAGT CEEEEEGAGECGET GGT CCAGCCT GGGAGGT CCCTGAGACTCTCCTGT G
CAGCGTCTGGATTCACCTTAAGTAGCTTTGGCATGCACT CCGCCAGGCTCCAGGCAAG
GGGCTGGAGT GGGTGECAGT TATATGGTATGATGGAAGT AATGAATACTATGCAGACT CCGT
CAAGECOGA BN R A AR A BT AAAG PSS EANE A SR P A RIS GGACACGAC
GCCTGAGAGCCCGAGGACACGECTGT GTAT TACT GT GCGAGAGAGEGCAGCTGGTCTCCTGA
TATTTTTASRF BRI AAMSEACAATGGTCACCGTCTCTTCA SEQ |1 D NO 16 (nucl eot i des
encodi ngsEM IBNO® aci d sequence of SEQ I D NG 12)

ATGGACAT GAGGGT CCCCGCT TCT CTCECTCOCA

AT CTCCATEO A AR R HOEROLES GG BEAPERREA RGBT i
CCATCACTWWWHWGCTTTAGCCTGGTATCAGCAGAACCCC
GGGAAA ce

GTTCA
ACTGGAGA#I’ SEQ I D NG 17 (am no aci d sequence of the mat ur e
pol ypept t he heavy chain, underlined am no acids correspond to CDR1,

CDR2 anda@ie3cid sequence of the mature polypeptide of the fight chain, underlined amino acids
QVQLVES ?BZN RQAPCKGLEW/TVI WYDGNNQYYAD
SVKGRFT%@E? C@W REGSWSPDI FDI WGQGTMWTVSS SEQ | D NO 18
(ani no aqdnm*esaaehwwoﬂmmﬁzfr@mwwewwammmmmnﬁRFsese

A o 1o e B P A A e DR s EscvPsresasc

SGTDFTL $ESINODHATYYCQQFNS YPI TFG(I;TRLEI KRT SEQ ID NO 19 (anino acid
Sequencgaﬁboy%ﬁ s‘éﬂb?frﬁ@%ﬂr@a% ;2 o of & H%g%g’?ﬁtgéé;‘ggﬁﬁq)uéﬁ&'gﬁn% acfigl No

aci ds corr

VEFGL SWiFrigd infeldeeesRorE SEBeNsAteCREILRISEAASGE TL SSYGVHW/RQAPGK
GLEWTVI WWWW&M@E@EG&@@%@@&WWWR%PGK

D WERGTIAT GLEWVAVIWYDGSNEYYADSVKGRFTTSRDNSKNTLYLQMNSLRAEDTAVYYCAREGSWSPDIF
DIWGQGTMVTVSS
SEQ ID NO:12
(amino acid sequence of the polypeptide of SEQ ID NO.10 with leader sequence, amino acids
marked in bold correspond to the leader sequence)
MDMRVPAQLLGLLI;LWLPGARCAIQLTQSPSSLSASVGDRVTITCRTSQGIRSALAWYQQNPGK
APKLLtYDASSLESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQFNSYPVTFGQGTRLEIKRT
SEQID NO:13
(nucleotides encoding an amino acid sequence of SEQ ID NO:9)
CAGGTGCAACTGGTQGA_GTCGGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGAGACTC
TCCTGTGCAGCGTCTGGATTCACCTTAAGTAGCTTI‘GGCATGCACTGGGTCCGCCAGGCTCC
AGGCAAGGGGCTGGAGTGGGTGGCAGTTATATGGTATGATGGAAGTAATGAATACTATGCAG
ACTCCGTGAAGGG¢dGATTCACCACCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAA
ATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGAéAGAGGGCAG CTGGT
CTCCTGATATTITTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCA
SEQID NO:14
(nucleotides encoding an amino acid sequence of SEQ ID NO:10)
GCCATCCAGTTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCATC
ACTTGCCGGACAAGTCAGGGCATTCGCAGTGCTTTAGCCTGGTATCAGCAGAACCCCGGGAA
AGCTCCTAAGCTCCTGATCTATGATGCCTCCAGTTTGGAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATTTTG



SEQ I D NO 20 20 (amno acid sequence of the pol ypeptide of SEQ ID NO 18
with | eader sequence, am no acids marked in bold correspond to the | eader
sequence) MDVRVPAQLLGLLLLW LPGARCAI QLTQS PSSLSASVGDRVTI TCRASQG |
SSYLAWQKPGK

APKLLI YDASSLESGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQFNSYPI TFGOGTRLEI KRT  SEQ | D
NG 21 (nucl eoti des encodi ng an am no aci g, sequence of SEQ ID NO 17)

CAGGT GCAGCT GGTGGAGT CTGEGEGAGECATGGT CCA GGGAGGTCCCTGAGACTCT .

CCT GT oA A AR TG Y A L ST A TA TR E AT T AG G Ca SR BEBACACGACTGE
GGCAAGGECCT.GCAGT GEGT GACAGT TATATGGTATGATGGAAATAATCAATACTATGCAGA

CT CCGT GARA3 A A AT CT CCAGAGACAAT TCCAAGAACACGCT GTATCTGCAAAT
GAACAGCCEEMBNIGBAGGACACGGCTGTATATTACT GT GCGAGAGAGGEGCAGCTGGTCT

CCTGATATTTTTGATATCT r SEQ I D NO 22
(ruc co PHRETERE BeAoa0 e ERIBERASHAILROSHD 1D N 1o)

CCCAT CCATTHEHRCCORSH CTTCA HNEPNCETGTCAGGTG
ACTTGCCGH

AGCTCCT xf@@% . %&TCTCCTGTG
CGGCAGT GRICE ECRACATAT AT CATASTETACCA TTAGCATOC AOT AR IR ACOATTOFCCAGGCAAG

T A s B A S A TR LR L S RS TR RATACT AT e, of

SEQ | D NEAAGGECCGATTCACCACCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACA

AT OO AT TR AT e B T AL A Rt AR Soe oo Ton

CAGCGT RCETIEEEBAGBATECHGRCCEICACGHTTBCAGGCAAG

W@' TATATGGTATGATGGAAATAATCAATACTATGCAGACTCCGT G
AA CTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGC
CT GAGAGG@M@\@MHGFAWM@ EYDBACNIRECEONELTEGT CTCCTGATAT

TTTTGAT |
encod ng‘iﬁ R SAOSRTCRMIETCAS % SEEERIERRARAbAHSEEREBTEECA

AT GGACA TG COETLACATEA BEEAGACAGAGTCA
GATGTGC%W@EQX@% BSEATIISAAEHE @?ﬁﬂﬁéﬁéﬁé@%@%@l@&mmcccc
CCATCACT T GOCGGGECAAGT CAGSGCAT TAGCAGT TATT TAGCCT GGTATCAGCA

GGGAAAGCTCCTAAGCTCCTGATCTATGATGCCTCCAGTTTGGAAAGTGGGGTCCCATCAAG
GTTCAGCGGCAGTGGATCTGGGACAGATTITCACTCTCACCATCAGCAGCCTGCAGCCTGAAG
ATTTTGCAACTTATTACTGTCAACAGTTTAATAGTTACCCCGTCACCTTCGGCCAAGGGACACG
ACTGGAGATTAAACGAACT

SEQ ID NQ:17

(amino acid sequence of the mature polypeptide of the heavy chain, underiined amino acids
correspond to COR1, CDR2 and CDR3)
QVQLVESGGGMVQPGRSLRLSCAASGFTLSSYGMHWVRQAPGKGLEWVTVIWYDGNNQYYAD
SVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREGSWSPDIFDIWGQGTMVTVSS
SEQIDNO:18

(amino acid sequence of the mature polypeplide of the light chain, underlined amino acids
correspond to CDR1’, CDR2' and CDR3’)
AlQLTQSPSSLSASVGDRVTITCRASQGISSYLAWYQQKPGKAPKLLIYDASSLESGVPSRFSGSG
SGTDFTLTISSLQPEDFATYYCQQENSYPITFGQGTRLEIKRT

SEQID NO:19

(amino acid sequence of the polypeptide of SEQ ID NO:17 with leader sequence, amino acids

marked in bold correspond to the leader sequence)
MEFGLSWVFLVALLRGVQCQVQLVESGGGMVQPGRSLRLSCAASGFTLSSYGMHWVRQAPGK
GLEWVTVIWYDGNNQYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREGSWSPDIF
DIWGQGTMVTVSS

SEQID NO:20



GGGAAAGCTCCTAAGCTCCTGATCTATGATGCCTCCAGT TTGGAAAGT GGGGTCCCATCAAG
GTTCAGCGGCAGT GGATCTGGGACAGATTTCACT CTCACCAT CAGCAGCCTGCAGCCTGAAG 21

ATTTI ' GCAACTTATTACTGT CAACAGT TTAATAGT TACCCCATCACCT TCGGCCAAGGGACACG
ACTGGAGATTAAACGAACT SEQ I D NGO 25 (am no acid sequence of the mature

pol ypepti de of the heavy chain, underlined am no acids correspond to CDRI,
CDR2 and CDR3)

Q\/Q_VQSGAEVKKPGSSVIWSCKASGDTFSSYAI SV\X/RQAI’-"@:EVWGG | PVI GTVNYEERF

S(?ﬁjmsl uence of%k%n%%a%fuﬁ?ﬁ&Fmg?&of he |g‘%t C%Eigﬁ, %?r%%c%g? Q?n no

acids doarkedipdell aogegRRK' to thepreder 6@l eCER3

Al QT@WEQSX@EBQLI%W%&%%W §%§%§§W§QKP@K
SGTDFTLTI SSL DFATYY NSYPLL TFGGGTKVET KRT s% FN§‘é%iE\'am no acid

sequenceWﬁLLf RESGIGSBTN B NESLRPERTA ERQSTRUFIKRT

aci ds ergﬁlec,r]z-lbol d correspond to the | eader sequence)
MDWIRFL FV\AAATGVQSQ\/Q_VQSGAEVKKPGSSVKVSCKASGDTFSSYAI SWRQAPGQ GFEW M
GG | PVI GTHARALERSCRIRUTI FRGRIETGTRY RPqeTe] RSESKRNRCEE REEGFLDYWEQ GTLVTVSS SEQ

I D NO 2Q:A@cmagA@crrck@remmcm@eetj@mMmtcdﬂegt‘r@@éA@GT@:@ﬁGmmeader

E&qa@gz @ﬁ%@éﬁ%& rked I n boI d COIres é)@_ﬁé@@_é@l WSP&SA M

GKAPKLLI G@&SEGWGT@KHA@W@%T@@WM&MWW KTGERGART

S0 EaRlre TR HERA

CA%-I_ 3 b o R, o ey
CCT mmammm&mmmmﬁ ACEGT GCOAGNEKESGTAGCTGGTCT

GACATTORAISHATAT CREER T KA AR TR AR

TGACTAGREHIERDEZRGAAGACACGGCCGTGTA! | | | GTGGGAGAGAAGAGGE GCT TCCT T

GACTATT GeCLCACCAMCCETTCACROT CTOCTCR, SEQ | A e70
GCCATCCAG?TTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCATC
ACTI‘GCCG(?EGCAA'GTCAGGGCATTAGCAGTTATTTAGCCTGGTATCAGCAGAAACCAGGGAA
AGCTCCTAAGCTCCTGATCTATGATGCCTCCAGTTTGGAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATTTTG
CAAC‘ITATTACTGTCAACAGTTTAATAGTTACCCCATCACCTTCGGCCAAGGGACACGACTGG
AGA'I‘I'AAAQGAACT
SEQ ID NO:23
(nucleotides éncoding an amino acid sequence of SEQ ID NO:19)
ATGGAGWGGGCTGAGCTGGGTTTTCCTCGTTGCTCTHTAAGAGGTGTCCAGTGTCAGGTG
CAGCTGGTEGGAGTCTGGGGGAGGCATGGTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTG
CAGCGTCT¢GATTCACCCTCAGTAGCTATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAG
GGGCTGGA;GTGGGTGACAGTTATATGGTATGATGGAAATAATCAATACTATGCAGACTCCGTG
AAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGC
CTGAGAGCCGAGGACACGGCTGTATATTACTGTGCGAGAGAGGGCAGCTGGTCTCCTGATAT
TTTTGATATCTGCGGGCCAAGGGACAATGGTCACCGTCTCTTCA
SEQ ID NO:24
{nucleotides encoding an amino acid sequence of SEQ ID NQ:20)
ATGGACATGAGGGTCCCCGCTCAGCTCCTGGGGCTTCTGCTGCTCTGGCTCCCAGGTGCCA
GATGTGCCATCCAGTTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCA
CCATCACTTGCCGGGCAAGTCAGGGCATTAGCAGTTATTTAGCCTGGTATCAGCAGAAACCA
GGGAAAGCTCCTAAGCTCCTGATCTATGATGCCTCCAGTTTGGAAAGTGGGGTCCCATCAAG
GTTCAGCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAG




(nucl eotides encoding an am no acid sequence of SEQ I D NG 26)
ATGGACAT GAGGGT CCCCGCTCAGCTCCTGGGEECT TCTGCTGCTCTGGCTCCCAGGT GCCA
GATGTGCCATCCAGT TGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CA
CCATCACT TGCCGGGCAAGT CAGGGCATTAGCAGT GCTTTAGCCTGGTATCAGCAGAAACCA 22
GGGAAAGCTCCTAAGCTCCTGATCTATGATGCCTCCAGT TTGGAAAGT GGGGTCCCATCAAG
GTTCAGCGGCAGT GGATCTGGGACAGAT Tr CACTCTCACCATCAGCAGCCTGCAGCCTGAAG
ATTTTGCAACTTATTACTGTCAACAGTITTAATAGTTA TCTCACTTnTCGGCGGAGGGAC

CAAGGT WWA@@T&@&@?@TCMWMF&GWG@@@AWRQQWQG@E@O’\G@GAGAQG

sequence
ATGGACT @?F&é@ T GTGGTGECAGCAGCT ACAGGT GTCCAGT CCCAGGT
CCAGCT GEEaNORGCCEECT GAGGT GAAGAAGCCT GGGT CCTCGGT GAAGGTCTCCTGC

AGOOTTT R BB AR CA AR EHOATA LR PACR EPRNAT PiT QAR aocs

CCAGGACAHEFoAC AT DRTCENREGAGA DRALACGAGCACAGCCTACATGGAGI TGACTA

GooaooA R AR BT A e S SR R AT R G MRSV Py ERge, s 1

aci d seqBRRCHTADNSERNAYMELT SISEDTAVYFCGREEGFLDYWGQGTLVTVSS
ATGGAWCAGCTCCTGGGGCTTCTGCTGCTCTGGCTCCCAGGTGCCA
GATGT ! CCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCA

GTTTGGAAAGT GGGGT CCCATCAAG
GT Tmm %@ﬁ%ﬁ%{ CACCATCAGCAGCCT GCAGCCT GAAG
ATTf Tmmmm@ﬁcmm A OASS —
W&ﬁ@% quence of the mature
poI ypept | de eavy chain "U%(H [ ne Wn%ﬁgm ds correspond to CDRI,
CDR2 andSESHHBN (?JQ_VESCIIB\AQDG?SLRLSCAASG:TFSCCG\A—N\X/RQAPwG_EV\X/AVI WYDGSNKYYAD
SVKGRFTI %smgmwwe%@xwméé@ﬁm@mm%me SfoldRbO: 34

(am no aC| d sequence of the mture polypeptide of the Iight. chain,
under | i rieafkeshin hgldgerraepond ¢ thedpasienseqyietesk ' | CDR2' and CDR3)

Al m@wmmmmmvmg@xmmﬁbﬁ@mmm
GFEWMGGIIPVIGTVNYEERFQDRVT!TADNSTSTAYMELTSLRSEDTAVYFCGREEGFLDYWGQ
GTLVTVSS ‘

SEQID NO:28 :
(amino acid sequence of the polypeptide of SEQ ID NO:26 with leader sequence amino acids

marked in bold correspond fo the leader sequence)
MDMRVPAQLLGLLLLWLPGARCAIQLTQSPSSLSASVGDRVTITCRASQGlSSALAWYQQKP
GKAPKLLIYDASSLESGVPSRFSGSGSGTDFTLTISSLQF’EDFATYYCQQFNSYPLLWFGGGTK
VEIKRT

SEQID NO:29

{nucleotides encoding an amino acid sequence of SEQ ID NO:25)
CAGGTCCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCT
CCTGCAAGGCTTCTGGAGACACCTFCAGCAGTTATGCTATCAG'ITGGGTGCGACAGGCCCCT
GGACAAGGGTTTGAGTGGATGGGAGGGATCATCCCTGTCATTGGTACAGTAAATTATGAAGA
GAGATTCCAG GACAGAGTCACGATTACCGCGGACAATTCCACGAGCACAGCCTACATGGAGT
TGACTAGTCTGAGATCTGAAGACACGGCCGTGTAT]TI’I‘GTGGGAGAGAAGAGGPCTTCC‘I‘I‘
GACTATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA :

SEQID NO:30

(nucleotides encoding an amino acid sequence of SEQ ID NO:26) ,
ATGGACATGAGGGTCCCCGCTCAGCTCCTGGGGCTI’CTGCTGCTCTGGCTCCCAGGTGCCA
GATGTGCCATCCAGTI‘GACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCA
CCATCACTTGCCGGGCAAGTCAGGGCATTAGCAGTGCTI‘I’AGCCTGGTATCAGCAGAAACCA




SGTDFTLTI SSLQPEDFATYYCQQFNSYPYTFGQGTKLEI KRT SEQ I D NG 35 (am no acid
sequence of the pol ypeptide of SEQ ID NO 33 with | eader sequence, am no
acids marked in bold correspond to the | eader sequence) 23

VEFGL SW/FL VAL L RGVQCQVQL VESGCGWPCGRSL RL SCAASGFTFSCCAVHW/RQAPGK

GLEWAVI WYDGSNKYYADSVKGRFTI SRDTSKNTL YLQVNSLRAEDTAVYYCATDSSGSFYEYF
QHAGQGTLVTVSS SEQ I D NG: 36 (amino acid sgfuence of the polypeptide of SEQ ID
NO 34 with | eader sequence, am no acids “nmarked in bold correspond to the

:\EaAE 2{Mmmws¢m%8$@b#@mbw¢8ﬁf@§&h@eﬁ@ﬁﬁmmﬁ@8&%@@;\@

AL I YOS S R EeATET BERAT AN TR TEFRASASASEAEERTROAGESTEA | D
NO 37 ( ATOiTEGCAACI TATTACTGUCAACAGTTVAATAGT BRIRETEE OIfC AR TdE AEB8ABGGAC

CAGGTW%% GGTCCAGCCT GGGAGGT CCCTGAGACTCT
cT S GT GGCATGCACT GRGT CCGOCAGGCTCCA
GGCAAGCM'MB@GGTGGCAGTTATATGGTATGATGGAAGTAATAAATACTATGCAGA
WCAMTCTCCA@ P T SN AR RS oo aT
PHAER P TOGGGGAGTT
T EGGTAGEHK COTGET I CAECTABAGEIG TCRAKICIRAGG T

o S e B e A R lerercoec

RGBBCCCTGGACA

ASCTOCTA WW
CGGCAGT %&E@% GAGAGATT

CAACTTATORGCAGHAEATIATAATAGTTS A
AGAT%&Aﬁ%@dﬁ@@ﬁ@@@é&%%Aﬁ%@?&%@A@%@ﬁéG%c%%%ﬁé%?ﬂ?‘? of

SEQ |
ATGGAGTW@&G@P@@@QTH@WA@$@T@¢T¢MAGA@GTGTCCAGTGTCA@GTG

e T T T CToTTere,
GGGCTGG&@MQM@?@?MMA@WMW&HGCAGAUCCGT
CAAGGECHPE AT NG A EFE SN hEETRAST S CEEFTETEE FECTFABERRIETAGGTGCCA

GATGTGCCATCCAGTTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCA
CCATCACTTGCCGGG_CAAGTCAGGGCAT!'AGCAGTGCTTTAGCCTGGTATCAGCAGAAACCA
GGGAAAGCTCCTAAGCTCCTGATCTATGATGCCTCCAGTTTGGAAAGTGGGGTCCCATCAAG
GTTCAGCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAG
ATTTTGCAACTTATTACTGTCAACAGTTTAATAGTTACCCTCTTCTCACTTTCGGCGGAGGGAC
CAAGGTGGAGATCAAACGTACG
SEQID NO:33

(amino acid sequence of the mature polypeptide of the heavy chain, underfined amino acids

correspond to CDR1, CDR2 and CDR3) _
QVQLVESGGGVVQPGRSLRLSCAASGFTFSCCCMHWVRQAPGKGLEWVAVIWYDGSNKYYAD
SVKGRFTISRDTSKNTLYLQMNSLRAEDTAVYYCATDSSGSFYEYFQHWGQGTLVTVSS

SEQID NO:34

(amino acid sequence of the mature polypeptide of the light chain, underlined amino acids

correspond to CDR1', CDR2' and CDR3) ’
AIQLTQSPSSLSASVGDRVTITCRASQGINSALAWYQQKPGKAPKLLIYDASSLESGVPSRFSGSG
SGTDFTLTISSLOQPEDFATYYCQQENSYPYTFGQGTKLEIKRT

SEQID NO:35

{amino acid sequence of the polypeptide of SEQ ID NO:33 with leader sequence, amino acids

marked in bold correspond to the leader sequence)



GCCTGAGAGCCGAGGACACGECTGTGTATTACTGTGCGACAGATAGI TCGGEGAG |11 AT
GAATACTTCCAGCACT GGGGECCAGGGCACCCTGGTCACCGTCTCCTCA SEQ | D NGO 40 (nucl eoti des
encodi ng an am no acid sequence of SEQ | D NG 36)

ATGGACAT GAGGGT CCCCGECTCAGCTCCTGEEECT TCTGCTGCTCTGECTCCCAGGT GCCA
GATGTGCCATCCAGT TGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCA 24
CCATCACT TGCCGGGCAAGT CAGGGCATTAACAGT GCTTTAGCCTGGTATCAGCAGAAACCA

GGGAAAGCT CCTAAGCTCCTGATCTATGAT GCCT CCAGT B GGAAAGT GGGGT CCCATCAAG

GTTCAGCRRRATS AR -
N |1 o G R L R SRR T e T vRaAPoK
GCT %@W@Sgﬁ\(@%&ﬁﬂd%@W%@YéWHVWTmSQ%CYEYF

pol ypephngsatTivesdieavy chain, underlined am no acids correspond to CDR I,
CDR2 and_CDR3 QL VESGCGGWIPGRSL RL SCAASGFTFSGYGVHWRQAPGRGL DW/AVVWY DGGYKFYA
DSVKGRFYFS L YLQUNSLRAEDTAVYYCARDSSGSFYEYLQHWGQGTLVTVSS  SEQ | D NO 42

(am no aghig Ms&iﬂéﬁcéﬁf tb@ﬁo]ﬁﬂﬁpﬂﬁ@oﬁﬂd @thﬂﬂwﬁﬂgédb? shaute, Ghahdacids

Al QL TQSPERie LA RPFOReRthB RS BEAT AAFEXRACKAPKLL) VDASSL ESGUPSRFSGSG

SGT DFTL MDBRVEAMRATDC COUPENREFMRFORGRITASECDEFQ AR AKD A AW @KPEK
Zi?ﬁi”C%g@kgﬁﬁﬁﬁgﬁ%%ﬁ?%%P%@%éﬁ?ﬁﬁgﬁ’nggrééﬁ@%ﬁ%ﬁﬁ@&%@fﬁﬁ%ﬁ&ﬁw@&‘r
VEFGL SV\'HEQ\MIN(RB‘:K/QCQ\/Q_ VESGGOWPGRSL RL SCAASGFTFSGY GVHW/RQA

GLDWA ADSV Tl SRD!#\SKN‘I’LYL T, CARDSSGSFYEY

LQ—!\/\G(IVJWW E@ dc] WA @8 Sﬁguegg??%ﬁg@eﬁ f the pol ypeptide of SEQ

| D NO 42AGKT] SGM@G‘@@&@H@@G%ﬁ%@@%@GTMNWDT%GaG@T@QGTW @0 the

| eader & %&E@ﬁbc%@%&%ﬁ%%@ﬁ?&&éﬁ%&E&Béé@?‘cm

| SSALA
APKLL| YORSBAESIFGHRESASTSCIEIIE T ASTIARPHHATAYNEATFHSABHRNPSROMEDN T GREEA SEQ

I'D NO 4@1‘&6é‘fbﬁ%@iﬁc@ﬂ??@m@ﬁ?‘&é&@RGQ@A@T‘%@@H&&‘A@\C‘N‘CG?’F_’%Jrﬁd‘i%é‘p?ﬁm
GAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGACAGATAGTTCGGGGAGTT
'I'ITATGAATACTTCCAGCACTGGGGCCAGGGCACCCTGGTCACCGTCTCCTCA
SEQID NO:38
(nucleotides encoding an amino acid sequence of SEQ 1D NO: 34)
GCCATCCAGTTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCATC
ACTFGCCGGGCAAGTCAGGGCATTAACAGTGCTTTAGCCTGGTATCAGCAGMACCAGGGAA
AGCTCCTAAGCT 3 CTGATCTATGATGCCTCCAGTTFGGAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCT; EEGGACAGATI‘I'CACTCTCACCATCAGCAGCCTGCAGCCTGAAGATITI’G
CAACTI‘ATTACTGETQAACAGTFTAATAGT!‘ACCCGTACACTI‘ITGGCCAGGGGACCAAGCTGG
AGATCAAACGAACT
SEQ ID NO:39
{(nucleotides enéoding:an amino acid sequence of SEQ ID NO:35)
ATGGAGTWGGGCTGAGCTGGGTT]'TCCTCGTTGCTCTFTTAAGAGGTGTCCAGTGTCAGGTG
CAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTG
CAGCGTCTGGATTCACCTTCAGTTGCTGTGGCATGCACTGGGTCC-GCCAGGCTCCAGGCAAG
GGGCTGGAGTGGGTGGCAGTTATATGGTATGATGGAAGTAATAAATACTATGCAGACTCCGT
GAAGGGCCGATTCACCATCTCCAGAGACAC'I‘I'CCAAGAACACGCTGTATCTGCAAATGAACA
GCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGACAGATAGTTCGGGGAGTI"I‘ITAT
GAATACTTCCAGCACTGGGGCCAGGGCACCCTGGTCACCGTCTCCTCA
SEQ ID NO:40
(nucleotides encoding an amino acid sequence of SEQ D NO:386)
ATGGACATGAGGGTCCCCGCTCAGCTCCTGGGGCTTCTGCTGCTCTGGCTCCCAGGTGCCA
GATGTGCCATCCAGTTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCA




CAGGT GCAGT TGGT GGAGT CT GGEEGAGGCGT GGT CCAGCCT GGGAGGT CCCTGAGACTCT
CCTGTGCAGCGTCTGGATTCACCT TCAGT GGCTATGGCATGCACT GGGT CCGCCAGGCTCCA
GGCAGGGGEECTGGACT GGGTGCCAGT TGTGTGGTATGATGGAGGT TATAAGT TCTATGCAGA
CTCCGT GAAGGGCCGAT TCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAAT
GAACAGCCT GAGAGCCGAGGACACGGCTGTGTATTACT GTGCGAGAGATAGT TCGGGGAGT T
TTTATGAATACTTACAACATTGGGGECCAGGGCACCCTGGTCACCGTCTCCTCA SEQ | D NG 46
( nucl eoti des encodi ng an am no acid sequ¥nce of - SEQ | D NO 42) 25

AC
RFCAG EAGAAACCA

AGCTCCT. W@M&WG@@W@@M@W@G GAGCCATCAAG

R e
CAACTTATTACTGICAACAGITTAA AGT TACCCTCA QOCCTCAAG

ATCAAACAAACTGSAALT PA NG [P LM B HEFASTRGTI A GRTARAG DT BGACSAGRSACHA SEQ
| D NO 4QcTAT ST ANRERAGAGCT GAGT TTTCCTOGT TGCTCTTTTAAGAGGT GTCCAGT GTCAGGT G
CAGTTGGTGGAGT CT GGGGGAGECGT GGT CCAGCCT GGGAGGT CCCTGAGACTCTCCTGTG
CAGCGTCPESAPM A TTCAGT GGCT AT GGCAT GCACT GGGT CCGCCAGGCT CCAGGCAG

GGGGCT 6T & T
CEpheetl ceuiatd 67 1 %TM? mm&m EkeamieliGatino acids

(A

TGAAGGGCCGATTCA ATCTGCAAATGAACA
GCCTGAG&%&&%R 5T GOGAGAGATAGT TCGGGGAGTTTTTAT

GAATdACT TACAAGA THESARICAREA @g@@z@m@mmLm\Aﬁngwﬁmm
encodi n i 44

enood: NP FEIRNS e ER IR MBIl e en crngaaTLYTVSS

GAT GT GCRETQDAGTBEACCCAGT CTCCAT CCTCCCTGT CTGCATCTGTAGGAGACAGAGTCA

O B S U SR o

GT T CAGCGOGABD R TCLIRGCRURESHE TIATICT CACCAT CAGCAGCCT GCAGCCTGAAG

TACAT ORACACT 26 YO e © 4 S A PR LRSS RS RES 89 i

bi nds t SGTRFELTISSLAPEDFATY Y GROFNT YRHRW @DAACEATNGS of ' |
SEQ ID NO:43

{amine acid sequence of the polypeptide of SEQ ID NO:41 with leader sequence, amino acids

marked in bold correspond to the leader sequence)
MEFGLSWVFLVALL_RGVQCQVQLVESGGGWQPGRSLRLSCAASGFTFSGYGMHWVRQAPGR
GLDWVAWWYDGG}?KFYADSVKGRFTISRDNSKNTLYLQM NSLRAEDTAVYYCARDSSGSFYEY
LQHWGQGTLVTVSS

SEQID NO:44

(amino acid sequence of the polypeptide of SEQ ID NO:42 with leader sequence, amino acids
marked in bold correspond to the leader sequence) :
MDMRVPAQLLGLL;;LWLPGARCAIQLTQSPSSLSASVGDRVT&TCRASQGISSALAWYQQKPGK
APKL-LIYDASSLESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQFNSYPHFWPGDQAGDQT
NCG '

SEQ ID NO:45

(nucleotides encoding an amino acid sequence of SEQ ID NO:41)
CAGGTGCAGTTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGAGACTCT
CCTGTGCAGCGTCTGGATTCACCTTCAGTGGCTATGGCATGCACTGGGTCCGCCAGGCTCCA
GGCAGGGGGCTGGACTGGGTGGCAGTTGTGTGGTATGATGGAGGTTATAAGTTCTATGCAGA
CTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAAT
GAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGATAGTTCGGGGAGTT
ﬂTATGAATACTTACAACATTGGGGCCAGGGCACCCTGGTCACCGTC_‘I'CCTCA

SEQID NO:46

(nucleotides encoding an amino acid sequence of SEQ ID NO:42)



equal or less than 800 pM 2. An antibody of claim1l having a first domain
conprising in sequence the hypervariable regions CDRl, CDR2 and CDR3 and a
second domai n conprising in sequence the hypervariable regions CDRLl', CDR2
and CDR3' selected fromthe group consisting of an anti body wherein a) said
CDRL has the amino acid sequence G y-Phe-Thr-Phe-Ser-Ser-Tyr-Al a-Met-H s,
said CDR2 has the am no acid sequence

Phe- 11 e- Tr p- Asp- Asp- G y- Ser - Phe- Lys- Tyr%Tyr- Al a-d u-Ser-Val -Lys-Qy, said

CDR3 ha@CUA@’ C@mﬁ@@@mﬁf@ﬂ @m@:VGﬁ?fGEA’pCﬁ@TA@GﬂGﬁmdA@f@K@GATQ aid
has_t he am no acid seguence Ser-d r‘\é e- Ser - Ar

CDR1'
has t heAah AECEEGIAAG MeeCREI T Aﬁ&"’@ﬁc C@%GTM&AC?%G&MGE}A%%A
sequencaGErecASRGBTCCTIEATOTRTEAT GAD TCRAGTIGRINARSTE e CATIOTA TARAG GEmAGICE

Semone BOURAT AT G NAEE AR UL T ERE AcBR T A PR e B BT ARaR T T e

Asp- Ser ENACTIATTAR HGTCRACACDRBAATRG TTRC GO BOTG GECAMBBGSACCAAGCTGGAG

A u- GyA?féAJ{:@A&? Pro- Asp-1le-Phe, said CDRL' has the am no acid sequence
Ser - G n- {5 Ser-Ala, said CDR2' has the am no acid sequence

Asp- Al asBarD Nx#t CDR3' has the am no acid sequence Phe-Asn-Ser-Tyr-Pro-Val,

d
C) -Sglhe(@?rqgﬂtﬁg%gé&?@gérn %’"gécg ?@?&’EQ%?SE%I% N&%@ has the am no acid
S e q uencATEBAATTECTHGE TBAGARRCATY T FSOTBEHTGLRCTYTFARRARGAGTCCAGTGTCAGGTG
ASD- S . o :
d 5 Ge;cé l‘I== ger -T@%%ﬁdﬁ‘?@?ggﬁ@%%as ¥ﬁg?§ﬁ16ﬁg Tg(-:ric TsGérguence
Ser-d nCGG@GT@G&%U%CCWQA%WQCtH@GCHE@CﬂﬁéG%Tﬁ&W@G§§G GEAEESCAG
ASP A ac;é%fec @B%TG@?AdG%ﬁ%@T&ﬁGﬁTé@ﬂééﬁ?ﬁTﬁﬂ@ﬁéﬂAﬁ@CA@%TBE;% d)

said CDRL has the am no acl
dy- AspT@MGﬂ%@é‘f‘ﬂ%ﬁ‘c%TCW%Cﬁ‘?\@A@éﬁWC@%@A@@GﬁE@TﬁT@TﬁﬁWTmA
SequenC@c@TE;AUA@;dct@AGbﬁcﬁt@é(ﬁefémﬁmﬁmd@mﬁéﬂﬁéﬁcGGGGAGTTWTAT

G u-3u-Ar As S e anmi no acid sequence
d u- G uSah ﬁEEA%ﬁCAi " @G&@G%GAFH@T%T%CS@T&T%I%ce
Ser-d nsggyalnc;a4§er Ser-Ala, said CDR2' has the am no acid segquence

Asp- Al a- Se 'CDR3' has the am no aggd sequence Phe- Asn- Ser-Tyr-Pro- Leu,
e) sai d(egRal! é?”?‘?f@ga‘?ﬁ %’”QéF’HSE%‘éFd?@ﬁ@ EQID NO:44)
dy- PheATGGAEh&’Gﬁ@G@CSC@@Cﬁ)KG&H‘CﬁGﬁG@G’TT(SHB@IT@RZTG@STCE@WGT@C@&I d

o g”ggfggﬁlrgl;g y%GWGA%;SCDCA%?’m%éﬁé&éﬁ&&&&ﬁwé‘r8TAGGAGACAGAGTCA
CCATCACTTGCCGGGCAAGTCAGGGCATTAGCAGTGCTTTAGCCTGGTATCAGCAGAAACCA
GGGAAAGCTCCTAAGCTCCTGATCTATGATGCCTOCAGTTTGGAAAGTGGGGTCCCATCAAG
GTTCAGCGGCAGTGBATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAG
ATTTTGCAACTTATTACTGTCAACAGTTTAATAGTTACCCTCACTTTTGGCCAGGGGACCAAGS
TGGAGATCAAACGAACT




said CDR3 has the am no acid sequence

Asp- Ser - Ser - d y- Ser - Phe-Tyr-Q3 u-Tyr-Phe, said CDR1' has the am no acid
sequence Ser-An-Ady-lle-Asn-Ser-Ala, 5 said CDR2' has the am no acid
sequence Asp-Al a-Ser, said CDR3" has the am no acid sequence

Phe- Asn- Ser-Tyr-Pro-Tyr, and f) said CDRL has the am no acid sequence

G y-Phe-Thr--Phe-Ser-A y-Tyr-G y-Met-H's, ,said CDR2 has the am no acid
sequence Val -Val - Tr p- Tyr- Asp- 3 y-d y- Tyr- Lys- Phe- Tyr -

Al a- Asp-Bstenf\Glhimkgy/s- d y, 10 said CDR3 has the amino acid sequence

Asp- Ser-Ser-Q y- Ser-Phe-Tyr-d u-Tyr-Leu, said CDRL" has the am no acid
sequence Ser-@n-Ay-lle-Ser-Ser-Ala, said CDR2' has the am no acid sequence
Asp- Al a- BerAn luamah ICBRSecilia antidody ehich binds tohiseanibdoetPhdisgiatior corbjant Ry of- Hi s.

15 3. An ant | or 2 conprising a) a polypeptide of SEQ I DNO 1
and a pol ypélﬁg' g)(es fth%E%ow or b) a polypeptide of SEQID NO 9 and a

pol ypeptide of SEQ I D NG 10, or c) a polypeptide of SEQ IDNO 17 and a :
Dol Ypopt +ac b s ryBvindia ot ok Ry eBlendedhe RtEape AR edbpe,
pol ypept i deCRR1, SR and\CPB3 ange setqndaiomiry@smmslde IFDSGQBE@eItIJf-' Ripesvariable a

pol ypept i deg.gh, ﬁ@ah DeNRoA4nd ¢m§§ efe%ltekgagythé’ roBp ol ﬁ#. ;Bagé hﬁgﬁa
PR A e S ki d R EL

or c¢) a pol DG ’ . Or
d) a pol ypeptys{a%mﬁfhggth\g%%\ll% 27 %er%é@g&pgl]é;%&e% de o} @IEQ I D Noyggylzﬂ” e) a

pol ypept i de ﬁa‘%{iﬁ?@f’gﬂﬁﬁy'and a pol ypepti de of SEQ ID NO36, or f) a
pol ypepti de ofidSbsk3 Pame"a?nu?d‘ét:n@sé&%nbbféée@bl(ﬂ?-S@F-Tl%E@rlF[PoM%4|é-Ph30 5. An

anti body of any one of clains .S selected fromthe group
consi sting ofsa'daq;P'ﬂhr‘P&ﬁ“Tq_a’ﬂ'“%B@élsﬁﬂ‘@"ﬁ%ﬁ%@lﬂr@l/"'ﬁﬁefﬁfﬂj@a a fragment

thereof and anidaEIRD hat Y ffthe acil sed,mbaheﬁwmémucl eoti des conprising
pol ynucl eot i des en;ﬁodl ng an anti bod%] E"‘égl ai Pol ynucl eot i des of

clai m 6 encodBlPR2 hasheoaralap goid &g B?‘Aé’h%%ﬁrd:dﬂyeof any one of
clains 2 t a)%aiddBDRBhadpk)dmind & salRenef GRPhe e LOf-Set-8emBheGR-Mat-HI§NPr i Si ng

o) 2 ol el e B e K St OB e By R o
Asp-Ser-Val-Lys-Gly,
said CDR3 hae the amino acid sequence Glu-Gly-Ser-Trp-Ser-Pro-Asp-lle-Phe,
said CDR1’ has the amino acid sequence Ser-Gin-Gly-lle-Arg-Ser-Ala,
said CDR2' has the amino acid sequence Asp-Ala-Ser,
said CDR3' has the amino acid sequence Phe-Asn-Ser-Tyr-Pro-Val,

c) said CDR1 has the amino acid sequence Gly-Phe-Thr-Leu-Ser-Ser-Tyr-Gly-Met-His,
said CDR2 has the amino acid sequence Val-lle-Trp-Tyr-Asp-Gly-Asn-Asn-GIn-Tyr-Tyr-Ala-
Asp-Ser-Val-Lys-Gly, »
said CDR3 has the amino acid sequence Glu-Gly-Ser-Trp-Ser-Pro-Asp-lie-Phe,
said CDR1' has the amino acid sequence Ser-GIn-Gly-lle-Ser-Ser-Tyr,
said CDR2' has the amino acid sequence Asp-Ala-Ser,
said CODR3' has the amino acid sequence Phe-Asn-Ser-Tyr-Pro,

d} said CDR1 has the amine acid sequence Gly-Asp-Thr-Phe-Ser-Ser-Tyr-Ala-le-Ser,
said CDR2 has the amino acid sequence Gly-lle-lle-lle-Pro-Val-lle-Gly-Thr-Val-Asn-Tyr-
Glu-Glu-Arg-Phe-GIn-Asp-Arg,
said CDR3 has the amino acid sequence Glu-Glu-Gly-Phe-Leu,
said CDR1' has the amino acid sequence Ser-GIn-Gly-lle-Ser-Ser-Ala,
said CDR2’ has the amino acid sequence Asp-Ala-Ser,
said CDR3’ has the amino acid sequence Phe-Asn-Ser-Tyr-Pro-Leu,

e) said CDR1 has the amino acid sequence Gly-Phe-Thr-Phe-Ser-Cys-Cys-Gly-Met-His,



5 c) a polynucleotide of SEQ ID NO 21 and a pol ynucl eotide of SEQ I D NO 22, ,
or d) a polynucleotide of SEQ ID NO 29 and a pol ynucl eoti de of SEQ I D NO 30,
or e)-a polynucleotide of SEQ ID NONand a pol ynucl eoti de of SEQ ID NO 38,
or o a polynucleotide of SEQ ID NO 45 and a pol ynucl eotide of SEQ | D NO 46.
10 9. Pol ynucl eoti des of any one of clakms 6 to 8 encoding .a) a .. .

pol ypeptideof SEQ D NO 7 and SEQ ID NO 8, or b) a polypeptide of SEQ | D
NO 15 and SEQ I D NO16, or <c¢) a polypeptideof SEQ ID NO 23 and -SEQ I D NO 24,
or d) a pol ypdfiDRkhasfth&aMIn dsid\N@qBénce\hl-8&Qrg-DyrM@p32ly-Ser-As6-Lyg-Tyr-Tyr-Ala-
apol ypept i deg‘é %IEFB l{\% ﬁyw and SEQ ID NO 40, or f) a polypeptide of SEQ
ID NO 47 and & 10. An expression vector conprising

pol ynucl eot i ¢aid (AIRBhas theamirfo aﬂlcaﬁwe@et/tspssermr"ﬂy SerPhexfirdduiTynPReist em
O o1 00 2 oBill UANF el b el ISe b BRI A Serthig ! o1 1 Sl ¢
expression system or part ereo €0 produci ng an anti body of any
one &f cl ai msaid CORY' Baswheranded acid sequeses 6$P -8lasiesm or part thereof is present
in a conpati Qb@dﬁt@é h&s the-a anfifo aé\gsé@@heé pge Jggése.cﬂrlprﬁwp%h&l ng an

expressi on system of a| m an_anti of any one of
clainms 1 thh 5afa§%wﬁrth@emw seqﬂance&lerbﬁ-TaﬁPaﬁﬁﬁbgaymﬁ'& tHise of
claims 1 to %auﬁQfDR"fWasrfﬁé‘Hﬁﬁﬁéﬂ‘cﬁséﬁbe&emﬁf%sﬂfyr-ﬁ\gﬁ -GG ly-Tyr M- I’ﬁélfrerf

di seases' nediated_by IL-4 and/or e of claim I4 wherein: the
di sease i s sélaftRBeFYAhYBRY.group consisting of atopic dermatitis,

al | qpgi ¢ ast kR GORS s tBé Girfnd dtidddquéncelAsp- Sé?%eﬁ-b - ﬁfGIGJT?rI-[Bh 13 to 15
wherein the anti bOdﬁyﬂi s selected fromthe é:‘ﬁ 35 consi sting of an human

1L- 4 nonocl orf8d CRRY Batilpe amine agdapqueprrR P&/ sin Wil Sennei-dlg t hereof. 17. A
phar maceutlcab.amﬂmaétr@ranﬁmraéuuseql@naémep:mat&w of any one of claims 1 to

2x1:|np|22nt ?Sf%g'd&%%nﬁa% h@%&inésg‘% E?%ﬁc@gﬁn& *@%‘}rﬁé'éﬁggt 6l\lllc)){/:rt is AG
<120> or ganl c conmpound <130> 4-33746A/ NFI 8059 <160> 48 <170> Patentin
ver s1|50n 3. ]An antibody of claim 1 or 2. comprising

a) a polypeptide of SEQ ID:NO:1 and a polypeptide of SEQ D NO:2, or

b) a polypeptide of SEQ ID|NO:9 and a polypeptide of SEQ 1D NO:10, or

¢) a polypeptide of SEQ ID|NO:17 and a polypeptide of SEQ ID NO:18, or

d) a polypeptide 50_f; SEQ llZ:l.%‘NO:25 and a polypeptide of SEQ ID NO:26, or

20 &) a polypeptide of SEQ IDNO:33 and a polypeptide of SEQ 1D NO:34, or
fla polypepticie 6f§ SEQ 1D NO:41 and a polypeptide of SEQ ID NC:42.

4. An antibody of any one of élaims 1 to 3 comprising
a) a polypeptide of SEQ IDi NQ:3 and a polypeptide of SEQ ID NO:4, or
25 b) a polypeptide of SEQ IDINO:11 and a polypeptide of SEQ ID NO:12, or
c)a polypeptlde of SEQ ID NO:19 and a polypeptide of SEQ ID NO:20, or
d)a polypephde of SEQ IDNO:27 and a polypeptide of SEQ 1D NO:28, or
e)a po!ypept:de of SEQ ID{NO:35 and a polypeptide of SEQ 1D NO:36, or
fia potypeptlde of: SEQ 1D NO:43 and a polypeptide of SEQ ID NO:44,

30
5. An antibody of any one of claims 1 to 4 which is selected from the group consisting of
an human |L-4 specific morﬁocional antibody, a fragment thereof and an analog thereof.
6. Isolated polynucleotides cdmprising polynucieotides encoding an antibody of claim 1.
35 | |

7. Polynucleotides of claim 6 encoding the amino acid sequence of an antibody of any one of
claims 2to 5.



<210> 1 <211> 120 <212> PRT <213> Hono sapiens <400> 1 dn Val dn Leu Val
GQu Ser dy Ay dy Vval val An Pro Gy Arg 1 5 10 15 Ser Leu Arg Leu ser
Cys Ala Ala Ser Ay Phe Thr Phe Ser Ser Tyr 20 25 30 Ala Met His Trp Val
Arg Gn Ala Pro Ay Lys Gy Leu Gu Trp Val 35 40 45 Thr Phe Ile Trp Asp
Asp ‘dy Ser Phe Lys Tyr Tyr Ala Gu Ser 2¢al 50 55 60 Lys Ay Arg Phe Thr
Ile Ser Arg Asp ‘Asn Ser Lys ‘Asn Thr Leu Tyr 65 70 75 80 -2u @ n Met Asn
Ser Leu Arg Ala G u Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Au Gy
Ser Trp Ser Pro Asp Ile Phe Asp Ile Trp Ay Gln 100 105 110 dy Thr Met

Val Thr Yal 11> 1 <212> PRT <213> Hono sapi ens
<400> 2 Pc?fnucl%o %883%?"%?%@”? %IQF g cggpn Leu Ser Ala Ser val Ay 15
10 15 Asp dragpolimcidtiideldf SERHD NIy adg phllyausiestideloh SERQUDIN@6Ser Arg Ala 20 25
30 Leu Al a,T Y. id r 'Iﬁ% lle 35 40
45 Page 1 38@3%59%0%%@@8@?%@%&%%@ OESEQSE%U 1{5%!& Gy Val
Pro Ser Ar ) afiolynBeleoticepf 56QJb NSBr21 and a polynucleotide of SEQ ID NO:22, or

d) a polynucieotide of SEQ ID NO:29 and a polynucleotide of SEQ ID NO:30, or

e) a polynucleotide of SEQ ID NO:37 and a polynucleotide of SEQ 1D NO:38, or

f) a polynucleotide of SEQ 1D NO:45 and a polynucieotide of SEQ ID NO:46.

10 9. Polynucleotides of any one of claims & to 8 encoding
a) a polypeptide of SEQ ID NO:7 and SEQ ID NO:8, or
b) a polypeptide of SEQ ID NO:15 and SEQ ID NO:18, or
¢) a polypeptide of SEQ ID NO:23 and SEQ ID NO:24, or
d) a polypeptrde of SEQ‘ ID NO:31 and SEQ ID NO:32, or
15 e)a polypeptlde of SEQ| ID NO:39 and SEQ 1D NO:40, or
f) a polypeptide ¢ of SEQ ID NO:47 and SEQ ID NO:48.

10. An expression vector comprising polynucleotides of any one of claims 6 to 9.

20  11. An expression system comprising a polynucleotide of any one of claims 6 to 9 wherein said
expression syst'ém or part thereof is capable of producing an antibody of any one of claims 1
to 5 when said expfeSsion system or part thereof is present in a compatible host cell.

12. Anisolated host cell comprising an expression system of claim 11.
25 _
13. Use of an antibody of ?ahy one of claims 1 to 5 as a pharmaceutical.

14. Use of an antibody of any one of claims 1 to § for the manufacture of a medicament for the
_ treatment of diseases mediated by IL-4 and/or IgE.
30 | | |
15. Use of claim 14 wherein the disease is selected from the group consisting of atopic dermatitis,
allergic-asthma and ailefgic rhinitis.

16. Use of any one of _claimg 13 to 15 wherein the antibody is selected from the group
35 consisting of an human '!L-4 monoclonal antibody, a fragment thereof and an analog thereof.

17. A pharmaceutical composition comprising an antibody of any one of claims 1to 5in



ser Ay ser Ay Thr Asp Phe Thr Leu Thr Ile ser Ser Leu dn Pro 65 70 75 80
G u Asp Phe Ala Thr Tyr Tyr Cys A n G n Phe Asn Ser Tyr Pro Ile 85 90 95

Thr Phe Ay @n Gy Thr Arg Leu Qu Ile Lys Arg Thr 100 105 <210> 3 <211>
139 <212> PRT <213> Hono Sapi ens <400> 3 Met Gu Phe Gy Leu Asn Trp Val ..
he Leu Val Ala Leu Phe Arg dy 15 10 2% Val His Cys An Val Gn Leu Val
GQu Ser dy Gy Ay Vval val dn 20 25 30 Pro Ay Arg ser. Leu Arg Leu ser
cys Ala Ala ser Ay Phe Thr Phe 35 40 45 Ser Ser Tyr Ala Met H's Trp Val
Arg A n Al as$ciatiGh with gsleédtpne phamboedtaOacceptabld epcivant. Thr Phe Ile Trp Asp
Asp Ay ser Phe Lys Tyr Tyr Ala 65 70 75 80 du ser Val: Lys Ay Arg Phe
Thr Ile Ser Arg Asp Asn Ser Lys Asn 85 90 95 Thr Leu Tyr: Leu A n Met Asn
Ser LOU Arg Ala G u Asp Thr Ala Val 100 105 110 Tyr Tyr. Cys Ala Arg Gu Ay
Ser Trp Ser Pro Asp Ile Phe Asp Ile 115 120 125 Trp Ay, G n Gy Thr Mt

Val Thr Val Ser 5er 130 135 <210> 4 <211> 131 <212> PRT <213> Honp Sapi ens
<400> 4 Page 2 8059-4-33746A. ST25. t xt




Met ASP Met
Pro Ay
Ser Al a
Ay Ile
Pro Lys
Ser Arg

Leu
Leu
Adn
Al a
Pro
Ile
Phe
Lys

tcctgtgca

agct ggt ct

ser

Asn Ser
Arg Thr

Ser

Arg
Al a
Ser
Ser
Leu
Phe
Leu
Tyr
130

Val

Val

Arg

Arg
Leu
ser
dn
Pro

<210> 5
caggt gcagelribgainggaat € Acgggggaggce
cgtctggatt .caccttcagt
ccaggcaagy-gycPgeAY oty Ee sk at t t
gcagagt ccg 3bgaaggnass, it s@ecat ¢
ttgcaaat ga acagcctgag agccgaagac
68t gdBatatt tgatatctgg :
6 <211> 34f0, <geentPNAeréioh>3HOMD Sapi ens

tccatcctcc ctgtctgcat ctgtaggaga cagagtcacc 60 atcacttgcc gggcaagtca

Pro
Cys
Ay
Al a
Ile
Ay
Pro
Ile

T

Al a
Al a
ASP
Leu
Tyr
Ser
Au

hr Phe &P

<2 1%@“5%%
gt ggt ccagc
agct at gcca
at at gggatg
t ccagagaca
acggct gt gt
ggccaaggga

Leu Leu
Adn Leu
Thr
Trp Tyr
Al a Ser
ser

Val

Ay
Phe Al'a

Ay
Thr
Ile
Adn
Ser
Thr
Thr

Leu
Adn
Thr
Adn
Leu
Asp

Leu
ser
Cys
Lys
Au
Phe
Tyr Tyr
-8} 337@F4.- STRP - tAltg
LIPS DNA, <213> Honp Sapi'ens
ct gggaggtc

t gcact gggt
at ggaagttt

att ccaagaa
attact gt gc
caat ggt cac

Leu Leu

Pro ser

Thr

Arg Al a
Pro Gy
Ser Gy
Leu

Cys @n

cct gagact c
ccgccaggct
taaatattat
cacgct gt at
gagagagggc
cgtctcttca

Leu Qu

Trp 15 10 15
20 25 30

35 40 45

50 55 60

65 70 75 80
85 90 95
Adn 100 105 110
115 120 125

Ser
Ser
Lys
Val

Thr

I'le

60

120
180
240
300
360

<400> 5

<210>

<400> 6 gccatccagt tgacccagtc

gggcattag}%ﬁ?a%&ttag cct ggtat ca gcagaaacca 120

<212>
<213

<400>
GIn val
1

Ser Leu

Ala

Met

Phe
50

Thr

Gln

Ala Arg

Gly Thr

<210>
<211>
<212>
<213>
<400>

Ala 1le
1
Asp Arg

Leu Ala

PRT
Homo

1
Gln

Arg

His
35

Ile
Arg
Met
Glu

Met
115

2
109
PRT
Homo
2

GIn
val

Trp
35

Sapiens

val
5

Leu

Leu Ser

20
Trp val

Trp Asp

Phe Thr

Asn Ser

85

Gly ser

val Thr

Sapiens
Leu Thr
5

Thr Ile
20

Tyr GlIn

Glu

Cys

Arg

Asp

Ile

70

Leu

Trp

val

Gin

Thr

Gln

ser

Ala

Gin

Gly

55

Ser

Arg

Ser

ser

ser

Cys

Lys

Gly
Ala
Ala
40

ser
Arg
Ala

Pro

ser
120

Pro
Arg

Pro
40

Gly

Ser

25

Pro

Phe

Asp

Glu

ser

Gly
10

Gly
Gly
Lys
Asn
Asp
90

Ile

Ser
10

val

Phe

LYS

Tyr

ser

75

Thr

phe

Leu

g]a ser GIn

Gly Lys Ala

Page 1

val
Thr
Gly
Tyr
60

Lys
Ala

Asp

ser
Gly

Pro

Gln

Phe

Leu

45

Ala

Asn

val

Ile

Ala

Ile

Pro
ser
30

Glu
Glu
Thr
Tyr

Trp
110

Ser

Gly
15

Ser
Trp
ser
Leu
TYyr
95

Gly

val Gly
15

Arg

Tyr

val

val

Tyr
80

Cys

Gln

Ser Arg Ala

Lys Leu Leu Ile

45



gggaaagct c ctaagctcct gatctatgat gcctccagtt tggaaagtgg ggtcccatca 180
aggttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagcct 240 Page
3 8059-4-33746A.sT25.txt gaagattttg caacttatta ctgtcaacag tttaatagtt
accccatcac cttcggccaa 300 gggacacgac tggagattaa acgaact 327 <210> 7 <211>
441 <212> DNA <213> Honp Sapiens <400> 7 atggagtttg ggctgaactg ggttttcctc
gttgctcttt tcagaggtgt ccactgtcag 60 gtgcagctgg tggagtctgg gggaggcgtg

gt ccagcct g ggaggt ccct gagactctcc 120 tgtgcaccgt ctggattcac cttcagtagc

tat gccat gc act gggtccg ccaggct cca 8B0-4gJeHagggetitggagt gggt gacatttata
tgggatgatg gaagttttaa atattatgca 240 gagtccgtga agggccgatt caccatctcc
agagacaat ty€0agngaacas 9&d abaldilose3001y vana-gareaadCphddgpdnycgaagacacg
gctgtgtatt acbgtgcgag agagggoagc 360 tggtctodtg atatatttga tatctggggce
caagggacaa tggtcaccgt ctcttcaggc 420 ccatccgtct tccccctggec g 441 210> 8
<211> 393572123 PNAy<23RshiNR #APL&NTHhr 14002 r8s At DaRGaH GA0990t CCCCgC

t cagctcctgsgggcttctgc tgctotggect cccaggtges 60 agatgtgccasd ccagttgac
ccagtctcca tcctccectgt ctgcatctgt aggagacaga 120 gtcaccatca cttgccgggc

aagt caguoeahtAGkBdAd FiL rROGGHdo ! it anr 3 180 saARGCa0PGA.aa0C! CCt A
gctcctgatc tatgatgcct ggagittgga aagtggggtc 240 ccatcaaggt tcagcggcag
tggat ct ggg acagatttca ctctcaccat cagcagcctg 300 cagcctgaag attttgcaac

gat t anacodaelt 305 Suapins Tbt YA bEr I 1 e80T ST Rhe Sapiens. 24005 o

<210> 3

<211> 139

<212> PRT

<213> Homo Sapiens

<400> 3

Met Glu Phe Gly Leu Asn Trp Val Phe Leu val Ala Leu Phe Qgg Gly
1 5 10

val His Cys Gln val GIn Leu val Glu ser Gly Gly Gly val val Gln
. 20 25 30

Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser g;y Phe Thr pPhe
35 40

Ser Ser Tyr Ala Met His Egp'Va1 Arg Gln Ala ESO Gly Lys Gly Leu
50

Glu Trp val Thr Phe Ile Trp Asp Asp Gly Ser phe Lys Tyr Tyr Ala
65 70" 75 50

Glu Ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
: 83 90 95

Thr Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala clu Asp Thr Ala val
100 105 110

Tyr Tyr Cys Ala Arg Glu Gly Ser Trp Ser Pro Asp Ile phe Asp Ile
115 120 125

Trp Gly 61n Gly Thr Met val Thr val Ser Ser
130 135

<210> 4

<211> 131

<212> PRT

<213> Homo Sapiens

<400> 4

Page 2



Gn Val An Leu val Gu Ser Ay dy Ay Vval val Gdn Pro Ay Arg 1 5 10 15
Ser Leu Arg Leu S5er Cys Ala Ala Ser Gy Phe Thr Leu Ser Ser Phe 20 25 30
Gy Met His Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu Trp Val 35 40 45

Page 4 8059-4-33746A. ST25.txt Ala Val Ile Trp Tyr Asp Ay 5er Asn Gu Tyr
Tyr Ala Asp 5er Val 50 55 60 Lys Gy Arg Phe Thr Thr Ser Arg Asp Asn Ser

Lys Asn Thr Leu Tyr 65 70 75 80 Leu G n Mt Asn 5er Leu Arg Ala G u Asp
Thr Ala val Tyr Tyr Cys 85 90 95 gAjaa A gﬁy ser Trp Ser Pro Asp Ile
Phe ASp 1 hex T4 ek tar 1 LOR, 198 RO el X%, ENY el ek Mo ser Ser 115 120

<210> 10 %211> 109 <292> PRT <213> Hono saplens <4002510 Ala Ile @ n Leu
Thr G n 5er Pro ser ser Leu ser Ala ser Val Ay 1 5 10 15 Asp Arg Val Thr
|l'e Thr Cyg, BLg cTPraraek GhY H1leCer¥ DeShr 2 Prb 30 defu Ala Trp Tyr
G@n A@n Asn Pro 320 ysrggcgs Pro L)‘/zszsLeus3 r% g %253@10 4% Tyr ASP Al a 5er
Ser Leu u Ser Ay Val Pro Ser Arg Phe ser Gly 50 55 60 ser Gy 5er dy
Thr Asp P T e 5 G u Asp Phe
Al a Thr Tg%l Ef ?gu"‘e hva]GEf?/ %B % EIgelrrlh'%/:rr]]e Ijrhg X‘&%I A@Agg Sgg Thr Phe Ay
Gn Gy Thr Arg Leu Qu lle Lys Arg Thr

GIn Lys

60

Gin §1y Ile Ser Arg Ala Lgu Ala Trp Tyr Gln Pro Gly Lys
0 5

Leu Leu ITe Tyr
70

Asp Ala Ser Ser

Ala Pro Lys
65 75

Leu Glu Ser Gly val
80

Pro ser Arg
85

Ite Ser Ser Leu GIn Pro Glu

100

Phe Asn Ser
115

Lys Arg Thr
130

<210> 5

<211> 360

<212> DNA.

<213> Homo Sapiens

<400> 5
caggtgcagce tggtggagtc

tcctgtgcag cgtctggatt
ccaggcaagg ggctggagtyg
gcagagtccg tgaaggygccy
ttgcaaatga acagcctgag
agetggtctc ctgatatatt
<210>
<21l>
<212>

<213> Homo Sapiens

<400> B
gccatccagt tgacccagtce

6
327
DNA

atcacttgcc gggcaagtca
gggaaagctc ctaagetect

agygttcagcg gcagtggatc

Phe ser Gly Ser

Tyr Pro Ile Thr

Gly

Asp

120

1gggggagge
caccttcagt
ggtgacattt
attcaccatc
agccgaagac

tgatatctyg

tccatcctec
gggcattagc
gatctatgat

tgggacagat

Ser Gly Thr
90

Phe Ala Thr
105

Phe Gly GIn Gty

gtggtccagce
agctatgeca
atatgggatg
tccagagaca
acggctgtgt
ggccaaggga

ctgtctgcat
agagctttag
gcctccagtt

ttcactctca
Page 3

Asp Fhe Thr ggu Thr

Tyr Tyr

Thr Arg
125

ctgggaggtc
tgcactggat
atggaagttt
attccaagaa
attactgtgc

caatggtcac

ctgtaggaga
cctggtatca
tggaaagtag

ccatcageag

Cys Gln Gln
110

Leu Glu Ile

cctgagacte
ccgecaggct

taaatattat

cacgctgtat

gagagagggc
cgtctcttca

cagagtcacc
gcagaaacca
ggtccecatea

cctgeagect

60
120
180
240
300
360

60
120
180
240




100 105 <210> 11 <211> 139 <212> PRT <213> Hono sapiens <400> 11 Met Qu
Phe Ay Leu ser Trp val Phe Leu Val Ala Leu Leu Arg Ay 1 5 10 15 Val dn
Cys @n Val dn Leu val Gu ser dy Ay Ay Val VvVal dn Page 5
8059-4- 33746A. 5T25. txt 20 25 30 Pro Ay Arg Ser LeU Arg Leu Ser Cys Ala Al a
ser Ay Phe Thr Leu 35 40 45 ser Ser Phe Ay Met His Trp Val Arg An Al a
Pro Ay Lys Ay Leu 50 55 60 Qdu Trp Val Ala Val Ile Trp Tyr Asp Ay ser
Asn Gu Tyr Tyr Ala 65 70 75 80 Asp Ser Val Lys Ay Arg Phe Thr Thr Ser
Arg Asp Asn Ser Lys Asn 85 90 95 80FRr4-Ba{A6hy$T2etkt@ n Met Asn Ser Leu Arg
Ala Gu A?Qag-gbfttﬁlsé‘aﬂ@]catt!\o&g%géacjaéOtt-giﬁta-ﬁﬂ Y Scatede Ribeddcdadd Y 5y Trp ser
Pro Asp Ile Phe plle 1157120 125 Trpdy dAn dy Thr'Met Vval Thr Val
ser Ser 1899ardcgac<pggegatitaa<@pascti3l  <212> PRT <213> Honp sapi ens327<400> 12
Met Asp Met Arg Val Pro Ala Gn Leu Leu Ay Leu Leu Leu Leu Trp 1 5 10 15
Leu Pro Gcyiodl a7 Arg Cys Ala Ile G n Leu Thr An Ser Pro Ser Ser 20 25 30
Leu Ser Akzé%%Sergﬁgal @y Asp Arg Val Thr Ile Thr Cys Arg Thr Ser

< >

<213> Homo Sapiens

<400> 7

atggagtttg ggctgaactg ggttttcctc gttgctcttt tcagaggtgt ccactgtcag 60

gtgcagctgg tggagtcetgg gggaggegtg gtccagootg ggaggtcect gagactctcc 120

tgtgcagegt ctggattcac cttcagtage tatgeccatgce actgggtcecyg ccaggetcca 180

ggcaaggggc tggagtgggt gacatttata tgggatgatyg gaagttttaa atattatgca 240

gagtccgtga agggccgatt caccatctce agagacaatt ccaagaacac gctgtatttg 300

caaatgaaca gcctgagagce cgaagacacg gctgigtatt actgtgcgag agagggcageo 360

tggtctcctg atatatttga tatctggggc caagggacaa tggtcaccgt ctcttcaggce 420

ccatcecgtet tcccecectggce g 441

« 210> 8

<211> 393

<212> DNA

<213> Homo Sapiens

<400> 8

atggacatga gggtccccge tcagetectg gggettotge tgctetgget cccaggtgec 60

agatgtgcca tccagttgac ccagtctcca tcoctccctgt ctgeatctgt aggagacaga 120

gtcaccatca cttgccggge aagtcaggge attagcagag ctttagcctg gtatcagceag 180

aaaccaggga aagctcctaa getcctgatc tatgatgcct ccagtttgga aagtggggtc 240

ccatcaaggt tcagcggcag tggatctggyg acagatttca ctetcaccat cagcagectg 300

cagcctgaag atttigcaac ttattactgt caacagttta atagttaccc catcaccttce 360

ggccaaggga cacgactgga gattaaacga act 393

<210> 9

<211 120

<212> PRT

<213> Homo sapiens

<400> 9

GIn val GIn Leu val Glu Ser Gly Gly Gly val
1 5 10

Ser Leu Arg Eeu Ser Cys ala Ala ggr Gly Phe
0

Gly Met ?is Trp val Arg GlIn Qaa Pro Gly Lys
5

Page 4

val G¢In Pro Gly Arg
15

Thr Leu Ser Ser Phe

30

Gly Leu Glu Trp val
45



35 40 45 An Ay Ile Arg ser Ala Leu Ala Trp Tyr Gn dn Asn Pro Gy Lys 50
55 60 Ala Pro Lys Leu Leu Ile Tyr Asp Ala Ser ser Leu Qu ser Ay val 65
70 75 80 Pro ser Arg Phe Ser Ay ser Ay Ser Gy Thr Asp Phe Thr LeU Thr 85
90 95 Ile Ser Ser Leu A n Pro Gu Asp Phe Ala Thr Tyr Tyr C¢ys A n dn 100
105 110 Phe Asn Ser Tyr Pro Val Thr Phe Ay A n @y Thr Arg Leu Au Ile 115
120 125 Page 6 8059-4-33746A. ST25.txt Lys Arg Thr 130 <210> 13 <211> 360
<212> DNA <213> Honp sapi ens <400> 13 caggtgcaac tggtggagtc ggggggaggc

gt ggt ccagc ctgggaggtc cctgagact c 8909-4-8814rgeid§. gt ct ggatt cacctt aagt
agctttggca, t _ gecagget. 12 g,-99 ggt ggcagtt

R R il R R R R S Y IR

t ccagagaca attccaagaa cacgctgtat 240 ctgcaaatga acagcctgag agccgaggac

acggctgtgt attactgtgc gagaga c 300 agctggtctc ctgatatttt tgatatctgg
ggccaaggggscﬁi’f 3‘535’38 -%dt iﬁcggga”%ﬁp Q%iég'gﬂ's&fl 3 eiutg§512> DNA <213>
Hono sapi ens <400> 14 gccatccagt tgacccagtc tccatcctcc ctgtctgcat

ct gt aggaga cagagt cacc 60 atcacttgcc ggacapagtca gggcattcgc agtgctttag

cct ggt at cbebﬁgbg’ﬁﬁﬁe glsefo"e‘bﬁ‘lj%é’égc%é’ gg%ég‘gtﬂét‘%gﬁm é§’g§é’sgcct ccagtt

t ggaaagt gg ggtcccatca 180 aggttcagcg gcagtggatc tgggacagat ttcactctca

ccat cagcag, cctgcagcct 240 gaagattttg caacttatta ctgtcaacaq tttaatagtt
accccgt ca %ﬁf%&(})ﬁ(ﬁ%ﬁ SEFQTTP Sef Pro A]\-(S)l; ITe Phe Asp Ile 15.8 Gly GIn

Gly Thr Met val Thr val Ser Ser
115 120

<210> 10

<211> 109

<212> PRT

<213> Homo sapiens

<400> 10

Ala 1le GIn Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;gr Ile Thr Cys Arg Thr Ser GIn Gly Ile ggg ser Ala
25

Leu Ala ;gp Tyr G'n G¢In Asn Pro Gly Lys Ala Pro Lgs Leu Leu Ile
40 4

Tyr Asp Ala Ser 5er Leu Glu Ser Gly val Pro ger Arg Phe Ser Gly
50 _ 55 0

ser Gly Ser Gly Thr Asp pPhe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys GlIn ggn Phe Asn Ser Tyr ggo val
85

Thr phe Gly GIn Gly Thr Arg Leu Glu Ile Lys Arg Thr
100 105

<210> 11

<211> 139

<212> PRT

<213> Homo sapiens

<400> 11
Met GTu Phe Gly Leu Ser Trp val Phe Leu val Ala Leu Leu Arg Gly
1 5 10 15

val GIn Cys 61n val 6In Leu val Glu Ser Gly Gly Gly val val GlIn
. Page §




gggacacgac tggagattaa acgaact 327 <210> 15 <211> 417 <212> DNA <213> Hono
sapi ens <400> 15 atggagtttg ggctgagctg ggttttcctc gttgctcttt taagaggtgt
ccagtgtcag 60 gtgcaactgg tggagtcggg gggaggcgtg gtccagcctg ggaggtccct
gagactctcc 120 tgtgcagcgt ctggattcac cttaagtagc tttggcatgc actgggtccg
ccaggctcca 180 ggcaaggggc tggagtgggt ggcagttata tggtatgatg gaagtaatga
atactatgca 240 gactccgtga agggccgatt caccacctcc agagacaatt ccaagaacac
gctgtatctg 300 caaatgaaca gcctg C ac ctgtgtatt actgtgcgag
agagggcagc 360 tggjgtcctg atatt?ﬁﬁ§§4%§?%%b§§é%tgﬁggggacaa t ggt caccgt
ctcttca 417 <210> 16 <211> 393 <212> DNA Page 7 8059-4-33746A. ST25. t xt
<213> Homp sapi ens <400> 16 at ggacatga gt.ccccge. tcagectcctg gggcettctge
tgctctggcfrﬁéﬁégﬁfg%ﬂ'6@’Aé%df%tﬁ?bﬁgﬁéggdbﬁgﬁﬁ'gb@&ﬁgﬂ-Ed*%cctccctgt
ctgcatctgt aggagacaga 120 gtcaccatca cttgccggac aagtcagggc attcgcagtg
ctttagcct tatcagcag{lBO ,aaccccgg a aagctcctaa ctcctqatc t at gat gcct
ccagtttgga® z%@fd’d@g‘é 03] ”‘éc@pc‘&’aggfg F&&gﬂ@gz‘g&ge &4t @'Ygdlacagatttca
ctctcaccat cdgcagcctg 300 cagcctgaag attttgcaac ttattactgt caacagttta
atagttaccc cgtcaccttc 360 ggccaaggga cacgactgga gattaaacga act 393 <210>
17 <211> ggm T"QZ\{PQ%PRYBké%BSFHHOW éami%hsgerms l{LTYGTrY‘"\@j GAn Leu Val Gu
Ser I'Sly y Ay Mt Val n Pro Ay Arg ?5 10 15 Ser L Arg Leu Ser Cys

Ala Ala Ser Gy Phe Thr Leu Ser Ser Tyr 20 25 30
Asp Ser val Lys g%y Arg Phe Thr Thr Sgr Arg Asp Asn Ser Sgs Asn

Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val
100 105 110

Tyr Tyr Cys Ala Arg Glu Gly Ser Trp Ser Pro Asp Ile Phe Asp Ile
115 .120 125

Trp Gly GIn Gly Thr Met val Thr val ser Ser
130 135

<210> 12

<211> 131

<212> PRT

<213> Homo sapiens

<400> 12
Met Asp Met Arg val Pro Ala GIn Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Léu Pro Gly ééa Arg Cys Ala TIle g}n Leu Thr Gln Ser ggo Ser Ser

Leu Ser g;a Ser val Gly Asp ﬁgg val Thr Ile Thr ggs Arg Thr ser

GIn Gly Ile Arg Ser Ala Leu Ala Trp Tyr GIn GIn Asn Pro Gly Lys
50 55 60

Ala Pro Lys Leu Leu Ile Tyr Asp Ala Ser Ser Leu Glu Ser Gly val
65 70 75 80

Pro Ser Arg Phe ggr Gly ser Gly Ser géy Thr Asp Phe Thr Beu Thr
5

Ile ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn
100 105 110

Phe Asn Ser Tyr pro val Thr Phe Gly GIn Gly Thr Arg Lteu Glu Ile
115 120 125

Page 6



Gy Met His Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu Trp Val 35 40 45
Thr Val Ile Trp Tyr Asp Ay Asn Asn A n Tyr Tyr Ala ASP Ser Val 50 55 60
Lys Gy Arg Phe Thr Ile Ser Arg ASP Asn Ser Lys Asn Thr Leu Tyr 65 70 75 80
Leu Gn Met Asn Ser Leu Arg Ala Qu Asp Thr Ala val Tyr Tyr Cys 85 90 95
Ala Arg Qu Gy Ser Trp Ser Pro Asp Ile Phe Asp Ile Trp Ay G@n 100 105 110
@y Thr Met Val Thr Val Ser Ser 115 120 <210> 18 <211> 109 <212> PRT <213>
Hono sapiens <400> 18 Ala Ile @ n Leu Thr G n Ser Pro ser Ser Leu Ser Al a
Ser Val dy 1 5 10 15 Page 8 8059- 4 33746A. ST25.txt Asp Arg Val Thr Ile
Thr CyS Arg Ala 5er An Ay |le SHPISEE3ITRA.ST25.1x90 25 30 Leu Ala Trp Tyr
AdndnLys Pro Ay Lys Ala Pro Lys Leu Leu Ile 35 40 45 Tyr Asp Al a Ser
Ser Leu Guysseg 1@ry Val Pro 5er Arg Phe ser Gy 50 55 60 Ser Gy 5er Ay
Thr Asp Phe ™P Leu Thr Ile 5er 5er Leu G.n Pro 65 70 75 80 G u Asp Phe
Ala Thr Tyr Tyr Cys G n G n Phe Asn Ser Tyr Pro Ile 85 90 95 Thr Phe Ay
An Ay Theighrgiieu Au lle Lys Arg Thr 100 105 <210> 19 <211> 139 <212>
PRT <211>. 360

<212> DNA

<213> Homo sapiens

<400> 13

caggtgcaac tgotggagtc ggggggaggc gtggtccage ctgggaggtc cctgagactce 60

tcctgtgeag cgtctggatt caccttaagt agctttggca tgcactgggt ccgccaggcet 120

ccaggcaagy ggctggagtg ggtyggcagtt atatggtaty atggaagtaa tgaatactat 180

gcagactceg tgaagggecg attcaccacc tccagagaca attccaagaa cacgctgtat 240

ctgcaaatga acagcctgag agccgaggac acggcetgigt attactgtge gagagagggce 300

agctggtcte ctgatatttt tgatatctgg ggccaaggga caatggtcac cgtctcttea 360

<210> 14

<211> 327

<212> DNA

<213> Homo sapiens

<400> 14

gcecatccagt tgacccagtc recatcctce ctgtctgcat ctgtaggaga cagagicacc 60

atcacttgcc ggacaagtca gggcattcge agtgetttag cctggtatca gcagaaccec 120

gggaaagctc ctaagctcct gatctatgat gcctccagtt tggaaagtgg ggtcccatca 180

aggttcagcg gecagtggatc tgggacagat trcactctca ccatcagceag cctgeagect 240

gaagattttg caacttatta ctgtcaacag tttaatagtt accccgtcac cticggecaa 300

gggacacgac tggagattaa acgaact 327

<210> 15

<211> 417

<212> DNA

<213> Homo sapiens

<400> 15

atggagtttg ggctgagctg ggttttoctc gttgectcttt taagaggtgt ccagtgtceag 60

gtgcaactgg tggagtcggg gggaggegtg gtccagectg ggaggtocct gagactctcec 120

tgtgcagcgt ctggattcac cttaagtage tttggcatge actgggtccg ccaggetcca 180

ggcaaggggc tggagtgggt ggcagitata tggtatgaty gaagtaatga atactatgea 240

gactccgtga agggccgatt caccacctcc agagacaatt ccaagaacac gctgtétctg 300

caaatgaaca gcctgagagc cgaggacacg goetgtgtatt actgtgcgag agagggcagce 360

tggtctectg atatttttga tatctggggc caagggacaa tggtcacegt ctcttea 417

<210> 16

«211> 393

<212> DNA

Page 7



<213> Honp sapiens <400> 19 Met Gu Phe Ay Leu ser Trp Val Phe Leu Val Ala
Leu Leu Arg dy 15 10 15 Val @dn Cs Gn Val An Leu Val Qu Ser Ay Ay
Gy Met Val A n 20 25 30 Pro Ay Arg 5er Leu Arg Leu Ser CyS Ala Al a ser
Gy Phe Thr Leu 35 40 45 Ser Ser Tyr Ay Met H's Trp Val Arg Gn Ala Pro
Gy Lys Ay Leu 50 55 60 du Trp Val Thr Val Ile Trp Tyr Asp Ay Asn Asn
A@n Tyr Tyr Ala 65 70 75 80 Asp Ser Val Lys Ay Arg Phe Thr Ile ser Arg
ASP Asn ser Lys Asn 85 90 95 Thr Leu Leu @ n Met Asn S5er Leu Arg Ala
Gu Asp T r13> E%agam%ﬁ 105 1103934 4T#4@§/'§T%§ 3 Brg Gu Gy Ser Trp Ser Pro
Asp lle AS 120 125 Trp Ay G@n dy Thr Met Vval Thr Val 5er
Ser 130 }GBO><2&0> 20 Page 9 <211> 131 8059-4-33746A. S125.txt <212> PRT
<213> HorfF96363{teh J99LEGe9r IG2RLC g FIRET Yy LAt A9 Leu FRU Ay LeU
Leu Leu QltE n Thr G n
Ser Pro ga?rd t%geca &éa Q fg%ﬁgé&ﬂltg %ﬁé‘?{%aé\{&a t%%abhgaaglg Thlr1 QGI}II e Thr
Cys Arg Altgagaftca 35'(95519'»9(4@ @GRAtRYDgL PFE%@Q’-‘QSé?tf?FQ‘FCtIQeQIt%ICagCP@p T80 d n GGLOn
Lys Pro R I p Ser,sheu A u
ser dy \C/ia &é@ga %a%&c’é‘%@a R Pcdeygtd @¥rdatcdt BcaltbrddaPadYtBoflc Sehad

ccatcaaggt tcagcggcag tggatctggg acagatttca ctctcaccat cagcagcctg 300

cagcctgaag attttgeaac ttattactgt caacagttta atagttacce cgtcaccttc 360

ggccaaggga cacgactgga gattaaacga act 393
<210> 17

<211> 120

<212> PRT

<213> Homo sapiens

<400> 17

E?n val Gin Leu ga1 Glu ser Gly Gly ggy Met val G1n Pro g;y Arg

Ser Leu Arg Leu Ser Cys Ala Ala ger Gly Phe Thr Leu ggr Ser Tyr
20 5

Gly Met g;s Trp val Arg Gln ﬁéa Pro Gly Lys Gly heu Glu Trp val
5

Thr ¥81 Ile Trp Tyr Asp g;y Asn Asn GIn Tyr Egr Ala Asp ser vail

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

Leu Gln Met Asn ggr Leu Arg Ala Glu ggp Thr Ala val Tyr ggr Cys

Ala Arg Glu Gly Ser Trp Ser Pro Asp Ile Phe Asp Ile Trp Gly Gln
100 105 110

Gly Thr Met val Thr val Ser Ser
115 120

<210> 18

<211> 109

<212> PRT

<213> Homo sapiens

<400> 18

Ala Ile Gin teu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15
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Pro Ser Arg Phe ser Ay Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr 85 90 95

Ile Ser Ser Leu A n Pro Qu Asp Phe Ala Thr Tyr Tyr Cys Gn G n 100 105 110
Phe Asn Ser Tyr Pro Ile Thr Phe Ay G n Ay Thr Arg Leu Qu Ile 115 120 125
Lys Arg Thr 130 <210> 21 <211> 360 <212> DNA <213> Hono sapiens <400> 21
caggt gcagc tggtggagtc tgggggaggc atggtccagc ctgggaggtc cctgagactc 60
tcctgtgcag cgtctggatt caccctcagt agctatggca tgcactgggt ccgccagget 120
ccaggcaagg ggct ggagt g ggt gacagtt at at ggt%at gaaat aa tcaatactat 180

gcagactcc g ac g?sgf aa, ca ct gtat 240

ct gcaaat g3 a 'a’gg%lt 35‘9 Iiaccd'a r%c"gﬁc ﬁ?%% sega lgagggc 300
agctggtctc ct gat atttt tgatatct gg ggccaaggga caatggtcac cgtctcttca 360 <210>
22 <211> 327 ens. <400> 22 gccat cagt tgacccagtc

t ccat cct clce“c’ﬁ]gi't pgga'fDN?f'ng'a'gb‘ésgﬁr%acaé et k? BeP sEagEvlsF Ifé

8059- 4- 33746A. ST25 t xt atcacttgcc gggcaagtca gggcattagc agttatttag

cctggtatca gcag acca 120 g aaa c C ctcct ctatg gcct. ccagtt
t ggaaagt gg'"g gb”a?%’" >¢80-ela gﬁl ‘Eé""gdjéﬁa%ea’gﬁ Yttcactctca

ccat cagcag cCtgcagcct 240 gaagattttg caactta ta ctgtcaacag tttaatagtt

accccatcac cttcggccaa 300 gacacgac tgga attaa acgaact 327 <210> 23 <211>
417 <212%"DNA( g?jﬁiy ﬁbﬁﬁ;?agh%ﬁgr Leu T e Ser Ser Leu Gln Pro

80
Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Phe Asn Ser Tyr ggo Ile
85 90

Thr phe Gly GIn Gly Thr Arg Leu Glu Ile Lys Arg Thr
100 105

<210> 19

<211> 139

<212> PRT

<213> Homo sapiens

<400> 19
Met Glu Phe Gly Leu Ser Trp val pPhe Leu val Ala Leu Leu Arg Gly
1 5 10 15

val GIn Cys ggn val G1n Leu val g;u Ser Gly Gly Gly ggt val Gln

Pro Gly grg Ser Leu Arg Leu zgr Cys Ala Ala ser Ggy Phe Thr Leu
5 4

ser égr Tyr Gly Met His Egp val Arg Gln Ala 260 Gly Lys Gly Leu

Glu Trp val Thr val Ile Trp Tyr Asp Gly Asn Asn GIn Tyr Tyr Ala
65 70 75 80

Asp Ser val Lys g;y Arg phe Thr Ile ggr Arg Asp Asn Ser bgs Asn

Thr Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val
100 105 110

Tyr Tyr Cys Ala Arg Glu Gly Ser Trp Ser Pro Asp Ile Phe Asp Ile

115 120 125
Trp Gly 61n Gly Thr Met val Thr val Ser Ser
130 135
«210> 20
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<400> 23 atggagtttg ggctgagctg ggttttcctc gttgctcttt taagaggtgt ccagtgtcag
60 gtgcagctgg tggagtctgg gggaggcatg gtccagcctg ggaggtccct gagactctcc 120
t gt gcagcgt ctggattcac cctcagtagc tatggcatgc actgggtccg ccaggctcca 180
ggcaaggggc tggagtgggt gacagttata tggtatgatg gaaataatca atactatgca 240

gact ccgt ga agggccgatt caccatctcc agagacaatt ccaagaacac gctgtatctg 300
caaat gaaca gcctgagagc cgaggacacg gctgtatatt actgtgcgag agagggcagc 360
tggtctcctg atatttttga tatctggggc ggacaa tggtcaccgt ctcttca 417 <210> 24
<211> 393_,;92123, DNA <213> Hono §§S?a“%ﬁg374 A 29?:4":& ggacat ga gggtccccge

t cagct cct gigggaekrict gc tgctctggect cccaggtgcc 60 agatgtgcca tccagttgac
ccagt ct ccetliBectHonetsgpiamsgcat ct gt aggagacaga 120 gtcaccatca cttgccgggce
aagt caggog Rt agcagtt atttagcctg gtatcagcag 180 aaaccaggga aagctcctaa
gctcctgatc tatgatgcct ccagtttgga aagtggggtc 240 ccatcaaggt tcagcggcag

t ggat ct ggetasag et tica il ckreastatc]cdgoagpctly BOW Leaagmc;;%aagp attttgcaac

ttattactgt caacagttta ’atagttaccc catcattttc 360 ggccabygga cacgact gga
gattaaacga act 393 <210> 25 <211> 116 <212> PRT <213> Honp sapi ens <400>
25 A n ValeuGhro by AValarg cysSata @y AnaLdd vhiVakn lsgs Argssdreedy Ser 1 5 10

15 Ser Val Lys Val?0Ser Cys Lys Al &3Ser Ay Asp' Thr30%Phe ser Ser Tyr 20 25 30
Page 11 8059-4-33746A. ST25.txt Ala |le Ser Trp val Arg G n Ala Pro Gy dn

Ay Phe GQdu JepanetseBSad0chbassEayg Gay tHrerld enPicgs g Alesety Thr Val Asn
Tyr Gu GQu Arg3Phe 50 55 60 G4 Asp Arg Val THbS Ile Thr Ala Asp Asn ser

Thr Ser Thr Ala Tyr
; GIn ggy Ile Ser Ser Tyr Egu Ala Trp Tyr Gln EAn Lys Pro Gly Lys

Ala Pro Lys Leu Leu Ile Tyr Asp Ala Ser Ser

Leu Glu Ser Gly val
65 70 75 80 -

Pro Ser Arg Asp Phe Thr Leu Thr

Phe Ser Gly Ser Gly Ser Gly Thr
85 90 a5

Ile teu GIn Pro Glu Asp

100

ser ser Phe Ala Thr Tyr Tyr Cys 6In GIn
105 110

rphe Asn ser

115

Tyr Pro ITe Thr pPhe Gly GIn Gly Thr Arg Leu Glu Ile
120 125

Lys Arg Thr

130

21
360
DNA

<210>
<211>
<212>
<213> Homo sapiens

<400> 21

caggtgcagc
tcetgtgeag
ccaggcaagg
gcagactecg
ctgcaaatga
agctggicte
<210>
<211>
<212>
<213> Homo

<400> 22
gccatceagt

22
327
DNA

tggtggagtc
cgtctggatt
ggctggagty
tgaagggceg
acagcctgag
ctgatatttt

sapiens

tgacccdgte

tgggggaggc
caccctcagt

ggtgacagtt
attcaccatc
agccgaggac
tgatatctog

Tccatcctee

atggtccagc
agctatggcea
atatggtatyg
tccagagaca
acggctgtat

ggccaaggga

ctgtctgeat
Page 10

ctgggaggtc
tgcactgagt
atggaaataa
attccaagaa
attactgtgc

caatggtcac

ctgtaggaga

cetgagactc
ccgccagget
tcaatactat
cacgctgtat
gagagagggc
cgtctcttca

cagagtcacc

60
120
180
240
300
360

60



65 70 75 80 Mt QA u Leu Thr

sapi ens
Val Ay

Leu Ile

Ser

<400> 26 Ala Ile G@n Leu Thr
1510 15 Asp Arg Val
Ser Ala 20 25 30 Leu Ala Trp Tyr
35 40 45 Tyr Asp Al a ser Ser
Ser@y 50 55 60 Ser Gy Ser

Ser

Ser
115

Thr

<210> 26 <211> 110
G n ser

Pro Ser

Leu Arg Ser A u Asp Thr Al a Val
85 90 95 Ay Arg AU Ju Ay Phe Leu Asp Tyr Trp Ay A n @y Thr
100 105 110 Thr val

Tyr
Leu Val

Phe Cys

<212> PRT <213> Hono

Ser

Leu Ser Al a Ser

Ile Thr Cys Arg Ala Ser An Ay Ile ser

G@n dn Lys Pro Ay Lys Ala Pro Lys
Leu Qu Ser dy val
d 0SB 363§’|5642I$§25Fm<t Lea Thr Ile Ser Ser

Pro Ser Arg

Leu
Phe
Leu
ser
Arg

Gn Pro aﬁcw égggcagk @ﬁ g Al ga& Eigi @ ag'aph%
a affttatttay cc a c 2
Tyr Pro Leu %0 ° eu ? hegGlgt y y ﬁ Lysg 3? ulle
Thr 100 gmsaapmc CERArEcQy gapdrbkgat3 Heetezd gt mﬁam@mg’@mE@Ipl erlgo <400> 27
3050- 4. 33 7L A9 gepgode  Faliea g st ettt e, a8, s
c 2 ,
Boso. - s5uRkn s e8! Saltable Rlcctfl LA cflAg 6oz, Va0 n ser
Ay A a Gaagavalttd yeadf¥Stta ctgtcaacag ttraatagtt accccatcac ctteggecaa 300
gggacacgac tggagattaa acgaact 327
<210> 23
<211> 417
<212> DNA
<213> Homo sapiens
<400> 23
atggagtttg ggctgagctg ggttttccte gttgctcttt taagaggtgt ccagtgtcag 60
grgcagctgg tggagtctgg gggaggcatg gtccagcctg ggaggtccct gagactcetece 120
tgtgcagegt ctggattcac ccotcagtage tatggceatyc actgggtecg ccaggetceca 180
ggcaagggyc tggagtgggt gacagttata tggtatgatg gazataatca atactatgca 240
gactccgtga agggecgatt caccatctec agagacaatt ccaagaacac gctgtatetg 300
caaatgaaca gcctgagagc cgaggacacg getgtatatt actgtgcgag agagggcagc 360
tggtctcctg atatttttga tatctgggge caagggacaa tggtcaccgt ctettea 417
<210> 24
<211> 393
<212> DNA
<213> Homo sapiens
<400> 24
atggacatga gggtccccge tcagctectg gggettoctge tgetoctgget cccaggtgec 60
agatgtgcca tccagttgac ccagtctcca tcctcectgt ctgecatctgt aggagacaga 120
gtcaccatca cttgecggge aagtcagggc attagcagtt atttagoctg gtatcageag 180
aaaccaggga aagctcctaa getcctgatc tatgatgect ccagtttgga aagtggggtce 240
ccatcaaggt tcagcggcag tggatctggg acagatttca ctctcaccat cageagectg 300
cagcctgaag attttgcaac ttattactgt caacagttta atagttaccc catcaccttc 360
ggccaaggga cacgactgga gattaaacga act ‘ 393
<210> 25
<211> 116
<212> PRT
<213> Homo sapiens
<400> 25

1

GIn val Gln Leu gal GIn ser Gly Ala géu val

Lys Lys Pro g;y ser

Ser val Lys val Ser Cys Lys Ala ggr Gly Asp Thr phe Ser ser Tyr
20 30
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20 25 30 Pro Ay ser Ser Val Lys Val Ser cys Lys Ala Ser Ay Asp Thr Phe
35 40 45 Ser 5er Tyr Ala lle Ser Trp Val Arg An Ala Pro Ay @n dy Phe 50
55 60 Gu Trp Mt Ay Ay Ile Ille Pro Val Ile Ay Thr Val Asn Tyr Qu 65
70 75 80 du Arg Phe Gn Asp Arg Val Thr Ile Thr Ala Asp Asn Ser Thr Ser 85
90 95 Thr Ala Tyr Met G u Leu Thr ser Leu Arg Ser Au Asp Thr Ala Val 100
105 110 Tyr Phe Cys Ay Arg AU UGy Phe Leu ASP Tyr Trp Ay An dy 115
120 125 Thr Leu Val Thr Val Ser Ser 130 135 <210> 28 <211> 132 <212> PRT
<213> Honp sapi ens <400> 28 Met 8Padyr4ndt7486 §T%&It™Pro Ala G n Leu Leu Ay Leu
Leu Leu Ley MPserl thp 431169 ERYAPL @rd MiyAL Ry 61\ phyY 514 Bpl k& G 0 Leu Thr G n
Ser Pro 5er ser320 25 30 Leu 5@n Ala 5Ser Val ‘Gag Asp Arg val Thr Ile Thr
Cys Arg Ala Ser 35 40 45 An Ay Ile Ser ser Ala Leu Ala Trp Tyr Gn G@n
Lys Pro e r a Ser Ser Leu
du Ser g%’ ém%'lsmgg}%o@r%aéé%?epre W gl’?‘sv/i'?g*‘-‘%i%’rsé?@é“é Arg Py y 5er dy Thr
ASP Phe Thr Leu Thr 85 90 95 1Ile 5er ser Leu G n Pro Au Asp Phe Ala Thr

Tyr Tyr %g% Raq Ja1 180 %13)%5%191?%%8 ASH §§59ﬁr4‘s§§7r‘ﬂa%1¥§gr txt

Met Glu Leu Thr Ser Leu Arg Ser Glu ggp Thr Ala val Tyr Phe Cys
85 95

Gly Arg Glu Glu Gly Phe Leu Asp Tyr Trp Gly Gln Gly Thr Leu val
100 105 110

Thr val Ser Ser
115

<210> 26
<211> 110
<212> PRT
<213> Homo sapiens

<400> 26

Ala 1le GIn Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;gr Ile Thr Cys Arg éga ser GIn Gly Ite Ser Ser Ala
30

Leu Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro LyS Leu Leu Ile
35 40 45

Tyr Asp Ala Ser Ser Leu Glu Ser Gly val Pro Ser Arg Phe Ser Gly
50 : 55 60

ser Gly Ser Gly Thr Asp phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 . 80

Glu Asp Phe Ala g?r Tyr Tyr Cys GIn g%n Phe Asn Ser Tyr Sgo Leu

ieu Thr phe Gly Gly Gly Thr Lys val Glu Ile Lys Arg Thr
100 105 110

<210> 27

<Z211s 135

<212> PRT

<213> Homo sapiens

<400> 27

Met Asp Trp Thr Trp Arg Phe Leu Phe val val Ala Ala Ala Thr Gly
Page 12




Phe Asn Ser Tyr Pro Leu Leu Thr Phe dy Ay Ay Thr Lys Val du 115 120 125
Ile Lys Arg Thr 130 <210> 29 <211> 348 <212> DNA <213> Honp sapi ens
<400> 29 caggtccagc tggtgcagtc tggggctgag gt gaagaagc ctgggtcctc ggtgaaggtc
60 tcctgcaagg cttctggaga caccttcagc agttatgcta tcagttgggt gcgacaggcc 120
cctggacaag ggtttgagtg gatgggaggg atcatccctg tcattggtac agtaaattat 180
gaagagagat tccaggacag agtcacgatt accgcggaca attccacgag cacagcctac 240
atggagttga ctagtctgag atctgaagac acggccgtgt atttttgtgg gagagaagag 300
ggcttccttg actattgggg 5(azlcagggaacc 3@5%’9‘1‘%@76@@-&@50@@% 34% <210> 30 <211> 396
<212> DNA"<213> Hono sapi ens <400> 30atggacatga gggt& ccgc tcagctcctg
gggcttctgec tgctctgget cccaggtgec 60 agatgtgcca tccagttgac ccagtctcca

t cct ccct gtalc6hraecidn vadgaasayyalxpn mrcébcaﬂcaﬂg%gccxfggas aagt cagggc
attagcagtg ctttagcct’g gtatcagcag 1 aaaccaggga aagttcctaa gctcctgatc
tatgatgcct ccagtttgga aagtggggtc 240 ccatcaaggt -t cagcggcag tggatctggg
acagattt cerocttyt caccatr wdgoageet geB0Gs tagatds gand:latAdnt gloaabet t at t act gt
caacagttta atagffaccc tcttctcact’®360 ttcggcggadiggaccaaggt ggagat caaa
cgtacg 396 <210> 31 <211> 405 <212> DNA <213> Honp sapi ens <400> 31

at ggact ggsercsé¢ggaggiit Tet £drt rop yayt-ggcecaty eracadgoligt chcajécccag 60
gtccagctgg t &%agt ct gg ggct gaget g aagaagecetg §8t cct cggt gaaggtctcc 120
tgcaaggctt ctggagacac cttcagcagt tatgctatca gttgggtgcg acaggcccct 180

ggacaagggggut raageggal cggg%lggaé eratvadctot (7:?/ trh g olad Gt naa%gm at gaa 240
Glu Arg Phe GIn Asp Arg val Thr Ile Thr Ala Asp Asn Ser Thr Ser
85 90 95

Thr Ala Tyr Met Glu Leu Thr Ser Leu Arg Ser Glu Asp Thr Ala val
100 ) 105 110

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

Thr Leu val Thr val Ser Sser
130 135

<210> 28

<211> 132

<212> PRT

<213> Homo sapiens

<400> 28

Met Asp Met Arg val Pro Ala Gln Leu kgu Gly Leu Leu Leu Egu Trp
1 5 .

Leu Pro Gly §1a Arg Cys Ala Ile ggn Leu Thr GIn Ser ggo ser Ser
0

Let Ser Ala Ser val Gly Asp 2\89 val Thr 1le Thr %s Arg Ala Ser
35 .

GIn Gly Ile Ser Ser Ala Leu Ala Trp Tyr GIn Gln Lys Pro Gly Lys
50 55 60

Ala Pro Lys Leu Leu Ile fyr Asp Ala ser Ser Leu Glu Ser Gly val
65 70 75 80

Pro Ser Arg Phe Ser Gly Ser Gly ser ggy Thr Asp Phe Thr bgu Thr
85

ITe Ser Ser teu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn
100 105 110
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gagagattcc aggacagagt cacgattacc gcggacaatt ccacgagcac agcctacatg 300
gagttgacta gtctgagatc tgaagacacg gccgtgtatt tttgtgggag agaagagggc 360 Page
14 8059-4-33746A.sT25.txt ttccttgact attggggcca gggaaccctg gtcaccgtct cctca
405 <210> 32 <211> 396 <212> DNA <213> Honp sapiens <400> 32 atggacatga
gggt ccccge tcagctcctg gggcttctge tgetctgget cccaggtgecc 60 agatgtgcca

t ccagttgac
ctt gccggge
aagct cct aa
t cagcggcag

ccagtctcca tcctcecctgt ctgcatctgt aggagacaga
aagt cagggc attagcagtg cttt _{gi
gctcctgat ¢ tat gat gcct 38hdriX 46k Saayty§ggt c

t ggat ct ggg acagatttca ctctcaccat cagcagcctg

agcct g gt at cagcag

240
300

120 gtcaccatca
180 aaaccaggga
ccat caaggt
cagcct gaag

attttgcadhetisat sactrgt Pradeagtdu Fhatragtdlacely tht trot agstval66iu t t cggcggag
ggaccaaggt ggaghtxaaa cgtacg 39820<210> 33 <21132321

sapi ens
Gy Arg

<400> 33 d n Val
Meb.yE0adpb ThiSer

G n Leu Val

<212> PRT <213> Hono

Gu Ser dy Ay dy Val
Leu Arg Leu Ser Cys Ala Ala ser dy Phe Thr

Val dn Pro

Phe Ser

Cys Cys 20 28030 Ay Met His Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu

Trp Val 35 40 45 Ala val Ile Trp Tyr Asp Ay ser Asn Lys Tyr Tyr Ala ASp
set Val £B0055260 Lys Ay Arg Phe Thr Ile Ser Arg Asp Thr Ser Lys Asn Thr
Leu Tyr <51%03¥% 80 Leu G n Met Asn Ser Leu Arg Ala G u Asp Thr Al a Val
Tyr Tyr ci%%%iBSD%% 8%” A(L)a Thr Asp Ser Ser Gy ser Phe Tyr Gu Tyr Phe Gn
HisTrpéy 15 1 1
<400> 29
ctaggtccagce tggtgcagtc tyggggetgag gtgaagaage ctgggtccte ggtgaaggtc 60
tcctgeaagg cttctggaga caccttcage agttatgcta tcagttgggt gcgacaggcec 120
cctggacaag ggtttgagtg gatgggaggg atcatccctg tcattggtac agtaaattat 180
gaagagagat tccaggacag agicacgatf accgcggaca atrccacgag cacagectac 240
atggagttga ctagtctgag atctgaagac acggccgtgt atttttgtgg gagagaagag 300
ggcttcettyg actattgggg ccagggaacc ctggtcaccg totectca 348
<210> 30
- <211> 396
<212> DNA
<213> Homo sapiens
<4Q0> 30
atggacatga gggtccccge tcagotectg gggettctge tgotcotgget cccaggtgcec 60
agatgtgcca tccagttgac cceagtcteea tcctcectgt ctgeatctgt aggagacaga 120
gtcaccatca cttgccggge aagtcaggge attagcagtg ctttagcctg gtatcageag 180
aaaccaggga aagctcctaa gctcctgatc tatgatgcct ccagtttgga aagtggggtc 240
ccatcaagyt tcagcggcag tggatciggg acagatttca ctotcaccat cagcagecty 300
cagcctgaag attttgcaac ttattactgt caacagttta atagttaccc tcttctcact 360
ttcggcggag ggaccaaggt ggagatcaaa cgtacg 396
<210> 31
<211> 405
<212> DNA
<213> Homo sapiens
<400> 31 :
atggactgga cctggaggtt cctctttgtg gtggceagcag ctacaggtgt ccagtcccag 60
gtccagetgg tgcagtctgg ggetgaggtg aagaagectg ggtcctcggt gaaggtctcec 120
tgcaaggctt ctggagacac cttcagcagt'tatgctatca gttgggtgcg acaggoocct 180
ggacaagggt ttgagtggat gggagggatc atccctgtca ttggtacagt aaattatgaa 240
gagagattcc aggacagagt cacgattacc gcggacaatt ccacgagcac agcctacatg 300
gagttgacta gtctgagatc tgaagacacg gceccgtgtatt tttgtgggag agaagagagc 360
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An dy Thr
<213> Hono sapi ens Page 15 8059-4-33746A. ST25. t xt

dn Ser Leu Ser Al a 5er Val

Leu d u Ser
Asp Phe Thr

<213> ann saplens
Leu Leu Ar G

atggacatga
agatgtgcca
gtcaccatca
aaaccaggga
ccatcaaggt
cagcctgaag

ttcggeggag

Leu Val
Pro Ser

@y Va
Leu Thr

NS A

Ser

1510 15 Va

g;m§02530 Pro G
Gy Phe H2L3Pheom@Sagknd5 ser Cys Cys Ay Met His Trp Val
dy Lys Gi%ol‘eliz 50 55 60

gggtceceege
tccagttgac
cttgcecggygc
aagctcétaa
tcagcggeag
attttgcaac

ggaccaaggt

Thr Val

ser Ser

5er

il

tcagetectg
ccagtctcea
aagtcagggc
gctectgatce
tggatctggg
ttattactgt

ggagatcaaa

115 120

(3 y

ro
ST
<400> 35 I\/bt G u Phe Ay Leu Ser Trp Val

G@n Cys An Va
y Arg Ser

gggcettctge
tccteectgt
attagcagtg
tatgatgcct
acagatttca
caacagttta

cgtacg

<210> 34 <211> 109
<400> 34 Ala Ile @ n Leu
Gy 15 10 15 ASp Arg Val

he Thr Cys Arg Ala Ser Adn Gy Ile Asn 5er Ala 20 25 30 Leu Ala Trp Tyr
A@n@n Lys Pro Ay Lys Ala Pro LyS Leu Leu Ile
Pro ser Arg Phe Ser
Il e Ser

50 55 60
B5 90

GnlL

tgctctggcet
ctgcatctgt
ctttagecctyg
ccagtttgga
ctctcaccat

atagttaccc

ser

95 Thr

f0> 35 <211> 140

eu Val

cccaggtgcece
aggagacaga
gfatcagcag
aagtggggtc
cagcagccerg
tcttctcact

<212> PRT

35 40 45 Tyr Asp Al a Ser Ser
Ay ser
65 70 75 80 du Asp Phe Al a

E%ogt

Phe Leu Val
Gu Ser dy Ay
Leu Arg Leu Ser cys Ala Ala Ser
Arg Gn Ala Pro

60
120
180
240
300
360
396

<210>
«211>
<212>
<213> Homo

<400> 33

GIn val GIn Leu val
1 5

33 -
121
PRT
sapiens

Glu Gly Ggly Gly val val GlIn

10

Pro Gly

15

Ser Arg

Ala Ala Phe Thr pPhe Ser

30

Leu ser

20

Ser Gly

25

Ser Leu Arg Cys Cys Cys

Ala Glu val

40

His va’l Gln

35

Met Pro Leu

45

Gly Trp Arg Gly Lys Gly Trp

val Ile Ala val

50

Ala Tyr Gly Asn sef

55

Trp Asp ser Lys Tyr gyr Asp
0

Thr Ser Thr

75

Ile
70

Lys Gly Arg Phe Thr Ser Arg Asp Lys Asn Leu Tyr

80

Gin Met ser Ala Glu Thr Ala val

85

Leu Asn Leu Arg ASp

Q0

Tyr Tyr

95

Cys

His Gly

110

Ala Thr Ser ser Phe Glu Phe G1n

100

Asp ser Gly Tyr

105

Tyr Trp

sSer Ser

120

Thr val Thr val

115

GIn Gly Leu

<210>
<211>
<212>
<213>

34

109
PRT
Homa sapiens

Page 15




AQu Trp Val

Asp
Thr
Tyr

Ser
Leu
Tyr

Page 16

ser
Met
Leu
Leu
Adn
Al a
Pro
Ile
Phe
Lys

130
ASp

Val
Tyr

Al a Val

Ile Trp Tyr
Lys Ay Arg Phe Thr
Leu A n Met Asn Ser
Cys Ala Thr Asp ser Ser

8059-4-33746A. sT25. t xt

135 140
Met Arg val

Pro G

S5er
Ay
Pro
ser
Ser
Asn
Arg

Aose

Val

lAte AsncireledAlTAr laH
lys Leu LeU I be Tyr
Arg Phe ser Ay Ser

98p Arg@WAF thiPr0e Ghy

Ser Tyr

Thr

13

Pr20 Tyr Thr

0 - <210> 37
Leu Ala ;gp Tyr GIn GIn

Tyr Asp Ala
50

Ser Gly Ser

65

Glu Asp phe

Ser

Gly

Ala

Ser

Thr

Thr
85

Thr Phe Gly 6In Gly

<210>
<211>
<212>
<213>

<400>
Met Glu Phe Gly Leu
1 5

val

Pro

. ser

Glu

65

ASp

Thr

Tyr

Glin

Gly

Cys

50

Trp

Ser

Leu

Tyr

35
140
PRT
Homo

35

Cys

Arg

35

Cys

val

val

Tyr

Cys

100

sapiens

Gin

20

ser

Gly

Ala

Lys

Leu
100

Ala

val

Leu

Met

val

Gly

85

GIn

Thr

Leu
Asp
70

TYr

Thr

ser

Glin

Arg

His

Ile

70

Arg

Met

Asp

<210> 36 <211>
Pro Ala G n
Arg Cys Ala lle

Gy Asp Arg

ASP dvy ser
e Ser Arg

Leu
Ay

Hi

Val

Phe

s Trp Ay
131
Leu Leu Gy Leu Leu Leu Leu Trp 1 5 10 15
39-ta377- SA N t®er Pro 5er 5er

<212> PRT <213> Honp sapi ens

Thr

I'le

Asn Lys Tyr Tyr Ala 65 70 75 80

Asp Thr Ser Lys Asn

Arg Ala A u Asp Thr Al a Val
Ser

Tyr Au Tyr Phe Gn
Gn @y Thr Leu Val

Thr Cys Arg Al a Ser

frapdd Bed Wer@ed SdmalysePVaiG@w Lys
Asp Ala Sd0 ser Leu Qu s&s Ay Val
Gy 5er Ay Thr ASP Phe Thr Leu Thr

ggglsarmm dW 1Ty aseer@1a G n
n

gy

Lys Pro Gly Lys Ala
40

Glu

55

Phe

TYyr

Lys

Trp

Leu

Leu

Trp

55

Trp

Phe

Asn

ser

ser

Thr

Cys

Leu

val

val

ser

40

val

Tyr

Thr

Ser

ser
120

Gly

Ley

Gln

Glu
105

Phe
Glu
25

Cys
Arg
Asp
Ile
Leu
105

Ggly

val
Thr
Gln
20

Ile

Leu
10

ser
Ala
G1n
Gly
ser
a0

Arg

Pra
Ile
75

rhe

Lys

val

Gly

Ala

Ala

ser

75

Arg

Ala

Thr LysOLeu Qu lle

Pro Lys Leu Leu Ile
45

Ser Arg Phe ser Gly
60

Ser Ser Leu Gln Pro
80

Asn Ser Tyr Sgo Tyr

Arg Thr

Ala Leu Leu Arg Gly
15

Gly Gly val val GIn
30

ser Gly Phe Thr phe
45

Pro Gly Lys Gly Leu
60

Asn Lys Tyr Tyr Ala
80

Asp Thr ser Lys Asn
95

Glu Asp Thr Ala val
110

Ser Phe Tyr Glu Tyr Phe GIn

page 16

85 90 95

100 105 110
115 120 125
Thr Val b5er

<400> 36

20 25 30

35 40 45

50 55 ' 60
65 70 75 80
85 90 95

100 105 110
115 120 125



<211> 363 <212> DNA <213> Hono sapi ens
t gggggaggc gt ggt ccagc ct gggaggtc cctgagactc

<400> 37 caggtgcagc tggtggagtc
60 tcctgtgcag cgtctggatt

caccttcagt tgctgtggca tgcactgggt ccgccaggct 120 ccaggcaagg ggctggagtg
ggtggcagtt atatggtatg atggaagtaa taaatactat 180 gcagactccg tgaagggccg
attcaccatc tccagagaca cttccaagaa cacgctgtat 240 ctgcaaatga acagcctgag
agccgaggac acggctgtgt attactgtgc gacagatagt 300 tcggggagtt tttatgaata

cttccagcac tggggccagg gcaccct ggt C tca 363 Page 17

8050- 4- 33746A: ST25. txt  <210> 38 3@3‘—91'{*25%%3-53??2@% <213> Hono sapi ens
<400> 38 giccatEchgiclhgagctagleu hvat athecvLic set geet gcat ct gt aggaga cagagt cacc
60 atcacttgd? gggcaagtca ggddattaac agtgctttld@ cctggtatca gcagaaacca 120
gggaaagct cct aagct cct gatctatgat gcctccagtt tggaaagtgg ggtcccatca 180

aggtt cagcepigsagiggat ¢ t gggacagat ttcactctca ccatcagcag cctgcagcct 240

gaagatttt aadBtatta ctgtcaacag tttaatagtt acccgtacac ttttggccag 300
gggaccaag Qg{%éﬁ Gagi@euaact 327 <210> 39 <211> 420 <212> DNA <213> Honp
sapi ens <400> atggagtttg ggctgagctg ggttttcctc gttgectcttt taagaggtgt

ccagt gt cagtl®® 3§t gcagct gg tggagt ct gg gggaggcgt g gt ccagcct g ggaggt ccct

gagactctcg .1 t 0. C ac ctt t t gt ggcat act gggtccg
ccaggct ccgﬂlgg” Mégégggégg%mt ég%g%éggeg 'g&ucgg‘?ﬁ‘ggg'ef’ %gﬁ%aiﬁ‘a? g" gaagt aat aa
atactatgca 240 gactccgtga agggccgatt caccatctcc agagacactt ccaagaacac
gctgtatctg 300 aaat gaac cct agc cgaggacac ctgtgtatt actgtgcgac
agat agt t cge‘?%bo Gg’é §tgpt'"f3t ?Ysgf‘f;%g&qg { b%aﬁ@%?@%eg agﬂ"géﬁr ccct ggt cac
5
cgtctcctca 420 :
: Leu Ser Ala Ser val Gly Asp Arg val Thr Ile Thr
35 40

Cys Arg Ala ser

45

Gin
60

Ala Leu
55

GIn Gly Ile

50

Asn Ser ATa Trp Tyr Gln Lys Pro Gly Lys

Ala Pro Glu Ser

65

Asp Ala Ser Ser

75

Gly val
80

Lys Leu Leu ;1e Tyr Leu
0

teu Thr
95

Pro Ser Phe ser Phe Thr

85

Arg Gly ser Gly Ser ggy Thr Asp

Asp'Phe Ala Thr GIn Gln

105

teu GIn Pro Glu

100 -

Ile Ser Ser Tyr Tyr Cys

110

Phe Asn Ser ;28 Gly GIn Gly Thr Leu Glu Ile

115

Tyr Pro Tyr Thr

125

Lys Arg Thr
130

<210>
<211>
<212>
<213> Homo sapiens

<400> 37

37
363
DNA

caggtgcagc tggtggagrc
tcctgtgcag cgtctggatt
ccaggcaagg ggctggagtg
gcagactccg tgaagggccy
ctgcaaatga acagcectgag
tcggggagtt tttatgaata

tca

tggg9ggaggc
caccttcagt
ggtggcagtt
attcaccate
agccgaggac

cttccageac

gtggtccagce
tgectgtggea
atatggtatg
tccagagaca
acggctgtgt
tggggccagg

Page 17

ctgggaggtc
tgcactgggt
atggaagtaa
cttccaagaa
attactgtgc

gcaccctggt

cctgagactc
ccgecagget
taaatactat
cacgctgtat
gacagatagt

caccgtctcc

60
120
180
240
300
360
363



<210> 40 <211> 393

gggt ccccge
t ccagttgac

ctt gccggge
aagct cct aa
t cagcggcag
attttgcaac
ccaagct gga

tcagctcctg
ccagt ctcca
aagt cagggc
gctcctgatc
t ggat ct ggg
ttattactgt
gat caaacga

gggcttctgce
tcctccct gt

attaacagtg
t at gat gcct
acagatttca
caacagttta
act 393

<212> DNA <213> Honp sapi ens

t gct ct ggcet
ct gcat ct gt
ctttagcctg
ccagtttgga
ct ct caccat
ata ttaccc

<§%§B PE745 5

cccaggt gcc
aggagacaga
gt at cagcag
aagtggggtc
cagcagcctg
gzacactttt

33t <212> PRT <213> Honp

<400> 40

60

120
180
240
300
360

at ggacat ga
agat gt gcca

gt caccatca
aaaccaggga
ccat caaggt
cagcct gaag
ggccagggga

sapi ens 40>341 Page 18 8059-4-33746A. ST25.txt dn Val G n Leu val Qu
ser Ay @2 bGIyZT\/aI Val dn Pro Ay Arg 1 5 10 15 Ser Leu Arg Leu ser Cys
Ala Al a s‘%% gN‘Phe Thr Phe ser Ay Tyr 20 25 30 Ay Met His Trp Val Arg
Gn Aa F“ro a 0"}3 Sapéley Leu Asp Trp Val 35 40 45 Ala Val Val Trp Tyr Asp.
Gy Gy T<ymO:Ly38 Phe Tyr Ala Asp Ser Val 50 55 60 Lys Gy Arg Phe Thr Ile
Ser Arg ASHAESATISEPAGOFIIS HCCCIEUCTIACTIGE TUtIHage cagaata@chA Met 6®sn ser
Leu Arg A I As er ser
Gy Ser éﬁgagtacﬁggélmpt%eg %éadht%%/cgaq_ﬁgct%ﬁé @&83 gg gf%gé‘aé% ﬁgG yEzT(ﬁr Leu Val
Thr Val S@gamptc SCI&QEZOC‘C RUCAtEER gcctccagtt tggaaagtgg ggtcccatca 180

240

aggttcagcyg gcagtggatc tgggacagat ttcactctca ccatcagecag cctgcagect

gaagattttg caacrtatta ctgtcaacag tttaatagtt ac¢cgtacac trttggceccag 300

gggaccaagc tggagatcaa acgaact 327
é <210> 39
§ <211> 420
: <212> DNA
<213> Homo sapiens
<400> 39 ’
atggagtttg ggctgagcetg ggttttececte gtrtgetcttt taagaggtgt ccagtgtcag 60
gtgcagetgy tggagtetgy gggaggegtg gtccagectg ggaggtccct gagactctcec 120
tgtgcagcgt ctggattcac cttcagttge tgtggeatge actgggtecg ccaggeteca 180
ggcaaggggc tggagtgggt ggcagttata tggtatgatg gaagtaataa atactatgca 240
gactecgtga agggccgatt caccatctec agagacactt ccaagaacac gctgtatctg 300
caaatgaaca gcctgagagc cgaggacacg gctgtgtatt actgtgcgac agatagttcg 360
gggagttttt atgaatactt ccagcactgg ggccagggea ccctggtcac cgtotectea 420
<210> 40
<211> 393
<212> DNA
<213> Homo sapiens
<400> 40
atggacatga gggtccccgc tcagctectg gggettctge tgetcetggct cccaggtgcc 60
agatgtgcca tccagttgac ccagtctcca tcctcectgt ctgcatctgt aggagacaga 120
gtcaccatca cttgccgygge aagtcaggge attaacagtg ctttagcctg gtatcagceag 180
*daaccaggga aagctcctaa gctcctgatce tatgatgect ccagtttgga aagtggggic 240
ccatcaaggt tcageggeag tggatctggg acagatttca ¢rctcaccat cagcagectg 300
cagcctgaag attttgcaac ttattactgt caacagttta atagttaccc gtacacttitt 360
Qgccagggga ccaagctgga gatcaaacga act 393
<210> 41
<211> 121
<212> PRT
<213> Homo sapiens

<400> 41

Page 18



<211> 110 <212> PRT <213> Hono sapiens <400> 42 Ala lle An Leu Thr @n
Ser Pro Ser Ser Leu Ser Ala Ser Val Gy 15 10 15 Asp Arg Val Thr Ile Thr
cys Arg Ala ser An Gy Ile ser Ser Ala 20 25 30 Leu Ala Trp Tyr Gdn dn
Lys Pro Gy LyS Ala Pro Lys Leu Leu Ile 35 40 45 Tyr Asp Ala Ser Ser Leu
Gu Ser Ay Vval Pro Ser Arg Phe Ser Ay 50 55 60 Ser Gy Ser Ay Thr Asp
Phe Thr Leu Thr Ile ser Ser LeUdn Pro. 65 70 75 80 d U Asp Phe Ala Thr
Tyr Tyr Cys @ n A@n Phe Asn Ser Tyr. Pro H s 85 90 95 Phe Trp Pro Ay Asp
Gn Ala dy ASP A n Thr Asn cys éxég“‘Iéy“beSTﬁd:"tPage 19

8059- 4- 33716%a s §25 et tva1<@MOBe #3157 2> 104021 vaR L3R ABTc2AB8g Honp sapi ens
<400> 43- Met Qu Phe Gy Leu Ser Trp V& phe Leu Val Ala Leu Leu Arg Ay 1
510 15 Val Adn Cs @n val An Leu val Qu Ser Ay Ay Ay Val vVal dn 20
25 30 Preerd oy Arg 1987selretl ARl A3H S8l 19V BhdArR- Aha s2@rcl§l ¥yPhe Thr Phe 35
40 45 ser Ay Tyr @y Met His Trp V@l Arg G n Ala Blo Ay Arg Gy Leu 50 55
60 Asp Trp Val Ala Val Val Trp Tyr ASP Ay Ay Tyr Lys Phe Tyr Ala 65 70

75 80  As@SRét \3@4 Te¥ Sva® ¥ Goh I'n;lgs PHr 6Ty &rgoRYy /5%9 APrAsUaber Lys Asn

Ala gaT val Trp Tyr Asp Gly Gly Tyr Lys Phe gyr Ala asp ser val
0 55 0

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Asp Ser Ser Gly Ser Phe Tyr Glu Tyr Leu GlIn His Trp Gly
100 105 110

GIn Gly Thr Leu val Thr val Ser Ser
115 120

<210> 42

<211> 110

<212> PRT

<213> Homo sapiens

<400> 42
Ala Ile 6In Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ggr Ite Thr Cys Arg é;a ser Gln Gly Ile gSrISer Ala

Leu ATa grp Tyr GIn GIn Lys zgo Gly Lys Ala Pro L%s leu Leu Ile
5 4

Tyr Asp Ala Ser Ser Leu Glu Ser Gly val Pro ggr Arg Phe ser Gly
50 55

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp Phe Ala T?r Tyr Tyr Cys Gln ggn Phe Asn Ser Tyr Sgo His
8

Phe Trp Pro Gly Asp GIn Ala Gly Asp GIn Thr Asn Cys Gly
100 105 110

Page 19



85 90 95 Thr Leu Tyr Leu G n Met Asn ser Leu Arg Ala GQu Asp Thr Ala Va
100 105 110 Tyr Tyr Cys Ala Arg ASP Ser ser Ay Ser Phe Tyr Qu Tyr Leu dn
115 120 125 His Trp Ay A n Ay Thr Leu Val Thr Val ser Ser 130 135 140
<210> 44 <211> 132 <212> PRT <213> Hono sapi ens <400> 44 Met Asp Met Arg
Val Pro Ala Gn Leu Leu Ay Leu Leu Leu Leu Trp 1 5 10 15 Leu Pro Ay Ala
Arg Cys Ala Ile @n Leu Thr A n Ser Pro Ser Ser 20 25 30 Leu Ser Ala Ser
Val Ay Asp Arg Val Thr Ile Thr %@_A[%@Aas§ t)(35 40 45 An Ay lle ser
ser Ala LeygAlagTrp Tyr Gn An Pr VoI5 ™80 55 60 Ala Pro Lys Leu
Leu Il e Tpr1lAspdsAl a ser Ser Leu Qu 5er Ay val 65 70 75 80 Page 20
8059- 4- 3F24BA BID5. txt  Pro Ser Arg Phe ser Ay Ser Gy ser Ay Thr Asp Phe
Thr Leu THFB5HYY 8%€Mfe Ser Ser Leu G n Pro Gu ASP Phe Ala Thr Tyr Tyr
CyS A n Gapo- 199 105 110 Phe Asn Ser Tyr Pro His Phe Trp Pro Gy Asp A n Ala

Ay ASP Adn 115 120 125 Thr ASn Cys Ay 130 <210> 45 <211> 363 <212>
DNA <213£fe|‘:10§?ﬁ @};ppbh%eu Ser Trp val Phe Il_gu val Ala Leu Leu ?gg Gly

val GIn Cys GIn val GIn Leu val Glu ser Gly Gly Gly val val GlIn
20 25 30

Pro Gly Agg Ser Leu Arg Leu Ser Cys Ala ala Ser g;y phe Thr Phe
3 40

ser géy Tyr Gly Met His ggp val Arg GIn Ala ggo Gly Arg Gly Leu

Asp Trp val Ala val val Trp Tyr Asp Gliy Gly Tyr Lys Phe Tyr Ala
65 70 75 8O

Asp Ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
85 90 95

Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val
100 ‘ 105 ‘ 110

Tyr Tyr Cys Ala Arg Asp Ser Ser Gly Ser Phe Tyr Glu Tyr Leu GIn
135 120 125

His Trp Gly GIn Gly Thr Leu val Thr val Ser ser
130 135 140

<21(> 44

<211> 132

<212> PRT

<213> Homo sapiens

<400> 44

Met Asp Met Arg val Pro Ala GIn Leu Lgu Gly Leu Leu Leu igu Trp
1 5 1

Leu Pro Gly Ala Arg Cys Ala Ile GIn Leu Thr GIn Ser Pro Ser Ser
20 25 30

Leu Ser Ala Ser val Gly Asp ASg val Thr Ile Thr ggs Arg Ala Ser
35 4

Gln gly Ile ser ser Ala Eeu Ala Trp Tyr GIn ggn LYS Pro Gly Lys
0 5 ’

Ala Pro Lys Leu Leu Ile Tyr Asp Ala Ser Ser Leu Glu Ser Gly val
65 70 75 80

Page 20




<400> 45 caggtgcagt tggtggagtc tgggggaggc gtggtccagc ctgggaggtc cctgagactc
60 tcctgtgcag cgtctggatt caccttcagt ggctatggca tgcactgggt ccgccaggct 120
ccaggcaggg ggctggactg ggtggcagtt gtgtggtatg atggaggtta taagttctat 180
gcagactccg tgaagggccg attcaccatc tccagagaca attccaagaa cacgctgtat 240
ctgcaaat ga acagcctgag agccgaggac acggctgtgt attactgtgc gagagatagt 300
tcggggagtt tttatgaata cttacaacat tggggccagg gcaccctggt caccgtctcc 360 tca
363 <210> 46 <211> 325 <212> DNA <213> Honp_sapi ens <400> 46 gccatccagt
t gacccagt ¢ tccatcctcc ctgtct geat SR Ytaiyadh Fagddtcacc 60 atcacttgee
gggcaagt ca gggcattagc agtgctttag cctggtatca gcagaaacca 120 gggaaagctc

ct aagct catrogstretrt gbe Sgecoilycaert 61y ggaagigt 0y gsp Fbeathcalel80hr aggt t cageg
gcagt ggat ¢ t gggacagat 8Pt cact ctca ccat c¥hcag cct gcagect9240 gaagattttg
caacttatta ctgtcaacag tttaatagtt accctcactt ttggccaggg 300 gaccaagctg
gagat caaadegeacte3Pbu IRl 4l A24 PhedPId T2 1> TENAYs2d13>cHoND sapi ens
<400> 47 atggagttt §®Qgctgagetg ggtt¥bcctc gttgetct tilOt aagaggt gt ccagt gt cag
60 gtgcagttgg tggagtctgg gggaggcgtg gtccagcctg ggaggtccct gagactctcc 120
Page 21 8Ge%sh- 8a&746A.rbd 2b st Wie THEtryeagicorsCEYgali cade Adpt gt ggc t at ggcat gc
act gggt ccg ccagybicca 180 ggcadd9ggc tggact gggtiZygcagttgtg tggtatgatg
gaggttataa gttctatgca 240 gactccgtga agggccgatt caccatctcc agagacaatt
ccaagaacatrgodngtyd ¢y 300 caaat gaaca gcctgagagc cgaggacacg gctgtgtatt
act gt gcgag ab@t agttcg 360 gggagttttt atgaatactt acaacattgg ggccagggca

ccctggtcac cgtctcctca 420 <210> 48 <211> 391 <212> DNA

<210> 45

<211> 363

<212> DNA

<213> Homo sapiens

<400> 45

caggtgcagt tggtggagtc tgggggaggc gtggtccage ctgggaggic cctgagactc 60
tcctgtgeag cgtctggatt caccttcagt ggctatggeca tgcactgggt ccgccagget 120
€caggcaggg ggctggactg ggtggcagtt gtgtggtatg atggaggtta taagttctat 180
gcagactccg tgaagogccg atrtcaccatce tccagagaca attccaagaa cacgetgtat 240
ctgcaaatga acagcctgag agccgaggac acggetgtgt attactgtgc gagagatagt 300
tcggggagtt tttatgaata cttacaacat tggggcecagg gcaccctggt caccgtctec 360
“tca 363
<210> 46

<211> 325

<212> DNA

<213> Homo sapiens

<400> 46 :

gccatccagt tgacccagtc tccatcctcc ctgtctgecat ctgtaggaga cagagtcace 60
atcacttgcc gggcaagica gggcattage agtgetttag cctggtatca gcagaaacca 120
gggaaagctc ctaagctcct gatctatgat gecctccagtt tggaaagtgg ggtcccatca 180
aggttcageg gcagtggatc tgggacagat ttcactctca ccatcagcag ccrgcagcect 240
gaagattttg caacttatta ctgtcaacag tttaatagtt accctcactt ttggccaggg 300
gaccaagctg gagatcaaac gaact 325
<210> 47

<211> 420

<212> DNA

<213> Homo sapiens

<400> 47

atggagtttg ggctgagctg ggttttcctc gttgctcttt taagaggtgt ccagtgtcag 60
gtgcagttgg tggagtctgg gggaggegtg gtccagectg ggaggtccct gagactctoc 120

Page 21




<213> Honp sapi ens <400> 48 atggacatga gggtccccgc tcagctcctg gggcettctge
tgctctgget cccaggtgecc 60 agatgtgcca tccagttgac ccagtctcca tcctccctgt
ctgcatctgt aggagacaga 120 gtcaccatca cttgccgggc aagtcagggc attagcagtg
ctttagcctg gtatcagcag 180 aaaccaggga aagctcctaa gctcctgatc tatgatgcct
ccagtttgga aagtggggtc 240 ccatcaaggt tcagcggcag tggatctggg acagatttca

ctctcaccat cagcagcctg 300 cagcctgaag attttgcaac ttattactgt caacagttta
atagttaccc tcacttttgg 360 ccaggg%%ggﬁﬁgggiggﬁg%xécaaacgaac t 391 Page 22
tgtgcagcgt ctggattcac cttcagtgge tatggcatge actgggtccg ccaggcetcca 180

ggcaggggac tggactggot ggcagtigtg tggtatgatg gaggttataa gttctatgea 240
gactcegtga agggccgatt caccatcteg agagacaart ccaagaacac gotgtatetg 300
caaatgaaca gcctgagage cgaggacacg gcetgtgtatt actgtgcgag agatagttcg 360
gggagttttt atrgaatactt acaacattgg ggccagggca ccctggtcac cgtctectca 420
<210> 48

«211> 391

<212> DNA

<213> Homo sapiens

<4Q0> 48

atggacatga gggtcccege tcagotcctg gggottotge tgotctggot cocaggtgec 60
agatgtgcca tccagttgac ccagtcteca tectccctgt ctgeatctgt aggagacaga 120
gtcaccatca cttgcégggc aagtcagggc attagcagtg ctttagcctg gtatcagcag 180
aaaccaggga aagctccraa gctcctgatc tatgatgect ccagtttgga aagtggggtc 240
ccatrcaaggt tcageggcag tggatctggg acagatttca ctctcaccat cagcagcetg 300
cagcctgaag attttgraac ttattactgt caacagttta atagttacce tcacttttgg 360
¢caggggacc aagctggaga tcaaacgaac t 391
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