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| DESCRI PTI ON ANTI BODI ES AGAI NST LESI ONAL TI SSUES
Technical Field 5 The presentt i nvention relates to
anti bodi es agai nst | esional tissues and nethods for
produci ng the sane. Background Art Lynphocytes are

wi dely known to infiltrate cancer tissues (Docunent 1/
Hurliamn et 10 at. (1 C Cancer 35:753;
Docunent 2/ \Witeside et Cancer | munol

| nmunot her Z%H’BBOMAWSIIEBIONALMSUESQ%)

O ol aryngol Head Neck Surg 95:142; Docunent 4/ Husby
ei at (1976) J din Invest 57: 1471 Docunent 5/ Nose

Techeigaldiicld( 1979) Int J Cancer 24:579). Experinmental and

cli al ta su ho.c e|n Itrat
carhsRspfOh b 8k b ARLpURRRY it bkt andedbbas for
prodi umgjnhelsmtl ons agai nst cancer (Docunent 5/ Rosenberg
et al. 15 (1988) New Engl | Med 319:1676; Docunent 6/

Van Pet et al. (1995) Imunol Reviews 145:229;

' ackmmm 7/ Kreider et at (1984) Cancer Metastasis Rev

e T T i —

al. (leﬁ)llﬁt X ﬁatcerﬂs B33; Dpchbit 2 Wideside ef dLS(IQSK)GIMEﬁ‘tIﬂ&hnmI

A L R B SRR PR

Docuageht 4/, Hwby ehala(19700 Clielnk e 3i7: 1891 m@ﬁménﬁ/emeﬂt(ewgi Int J

Co 3 BB 4 s e o

tissued is B6cEiattdwithbost iddimBenaRas 4dAast tarkdeo@oement s/ Rosenbets ef al,

1958 A e ifSersrh Pyt ofYon Vol S8 ool Riiews

145 mmmt 7/ Keidebeaid (3P8WCahbaMEanasid Revms

i B B ImEAR e ben zgﬁ?%%ﬁ?%ﬁqyi‘o%?iﬁpﬁa&@sgmm

effectﬁwdﬂe thag dirbﬁly(]@ carendelld (?Docuﬁlmt Sﬁﬂobﬂolz e(na%&-)noﬁamqms) Annn

Rev | mrunﬂz@n‘ugot er 38 225 r% 13/ gﬂal{ erfna%':@]g,rwhmham
the fireih forgeofliffaentieed B eﬂlsl, é:leeﬁumedtt@ hag: tﬁdﬂﬁbﬂi ®ind to cancer eclis

oG SPRR 1 ]R3, b (S BB

Immuﬁdﬂldgﬁllﬂgmme\ﬁ Yofk, Absierda Rrebg Ditehmeneld/ KaQerAbhd Begh @975) Int J
Can 56 gind to cancer cells destroy cancer cells by
CeL PP ing the conpl enent
For example, it has been shown that B cells which infilirate cancer tissnes EXDIess

antibodies, and that these antibodies bind selectively to antigens on cancer cells (Document 12/
Punt ez al. (1994) Cancer Iramunol Inmmunother 38:225; Document 13/ Zhang et al, (1995)
Cancer Res 55:3584). This suggests that cancer antigens can be identified by using antibodies
expressed in infiltrating B cells,  Antibodies baving such reactivity will be useful for cancer
treatment and diagnosis if they can be obtained.

Antibodies that bind to cancer cells destroy cancer cells by activating the complement
system or by triggering antibody-dependent cytotoxicity. However, in reality, there have been
few reports on the specificity and the repertoire of variable regions in antibodies produced by
cancer tissne-infiltrating B cells.

One of the reasons why it is difficnlt to analyze antibodies expressed in cancer tissue-
infittrating B cells is the difficulty of isolating antibodies that are produced by infiltrating B cells,

- Antibody analysis generally requires the cloning of antibody-producing cells. As a technigue
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system or by triggering antibody-dependent
cytotoxicity. However, in reality, there have been
few reports on the specificity and the repertoire of
vari abl e regions in antibodi produced by cancer
tissue-infiltrating B cells. One of the reasons why it
is difficult to analyze anti bodi es expressed in cancer
tissue 35 infiltrating Bcells is the difficulty of
for closingantibatyaprodisdsl edls tdvatthad thapinordort:éidediyunhaf B ctlisatsingEpstein-

Bare S 5B Wb PP i SR o sl hinE R i gmtboay

prodiciing cﬂlldmeltg'oagll EB¥dyifeptieriis ekwgnele ldve (D@:umhhw Hdilﬂérson et al.

a5 pERALA) 16 P R SEbe KPAL SRS B85 20 Vo0

es t’lﬁielh:ybhddrga meﬂwﬂﬂmmltfobemhbhsmﬁg giveine gnidieidy- }-erydung cell lines is

et Y oS80 . DRGSRl s

step dfrfamt i %mtj amgcﬂ-aﬁéb}f fic)B E?’“’E’{mﬁ mmoaeﬁaed tiysldifa balbibi c8@blish an
0 £VI S or,.,esta | S

antibGE BeSRE 26 fnd. > HETHER o pathed ST i atticiently o with busman B

cells hm tmémﬁmng sal'ﬁr.l bivhiying myeleaianglis fkleffectMadn heuabsiohmurine

hybr s By s i R gt 58 R s cpprsegitiesof uman

hybndtﬁbdus Heooms tmé:hbls Hoeto theyrelchaninl socpirensiof delfibds th higan

* chronf U s 1R 850 Bt iRl St e

(Docuradst Séﬁwmtafﬁldﬁ\ﬁilstﬁn (mﬁlmﬂaﬁlﬁéﬂmﬁlmmﬂﬁeﬂ&n it is thus technically

BT S M BB A 7y

beﬂem:hins:tt g ta&hm:_mes fbhpromcﬁgemnbﬁﬁb wﬁlﬁ%ﬂﬁﬂzﬁ“ﬁﬁﬂg@ﬁbmdm

mﬂ% T 3 P roatilne Go1R, s s B ol i genes and

aliipreeombinadGemtiPody teamﬁhwelbs&emabﬂl&mmobahemaw Marks etal.

o Ry b R0 enelgRbsams Toieo).

Antibbdyngeties au&n&mgpf@b exuaﬁ;ne DN,AsdE\?cm ar foM, d@h@etgenewad by cloning

genesFf iR Bl vaBeR)- et Sheoe h%‘i"%ﬁt‘* (155 $efece

240:293 ﬂ)dchnﬁnlrﬁl)/ Eil’i:ll eb ally1986n &ﬁelﬁd&@-’-&ﬂﬂﬁmtbddﬁﬂ:nt BHQiﬁﬂbﬂﬁQﬂ ( 1988)

s, 5y G A B T

‘whichlthe hidagk cbﬁm ghriabld Rgidh ahdnhelight %&m &M&bléi@gﬁﬁ)are connected through

]mkAm' body genes encodi ng, for exanple, Fv, scFv, Fab,
eir'gQ or IgM can be generated by cI oni ng 20 genes t hat

er¥exdiicsa i sayOcdynedd tallsler; m@@t reshe, 1 Ucchidiglp

) I 1988 S 4 0/ Bird
antboffes Bt g gt s ﬁ%ﬁam&ﬂmg Wi B gl cat boy
reconstrhOB8 by chaigbehady addhight. chIihezaﬁHﬁb ksdnsTRED HRkedlls. However,

B cells presen%)my penpheraf%lobd antf tﬁoschﬁfuu%nﬁé tgalill%texutgs%uésgm (polyclonal) cell
populations which produce various aniibodies (Document 22/ Kotlan ez al. (1999) Immnol Lett
65:143; Document 23/ Hansen ez al. (2001) Pro Natl Acad Sci USA 98:12659).  Therefore, it

would not be easy to clone antibody genes from such cell populations and reconstruct them as

human antibodies.

Disclosure of the Invention
An objective of the present invention is to provide methods for obtaining
polynucleotides encoding antibodies having a specific reactivity from antibody-producing cells
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whi ch the heavy chain variable region and the |ight
chain variable region are congected through a |inker.
25 Needl ess to say, cloned B cells express a single
anti body gene. Accordingly, antibodies having an
activity simlar to that of antibodies produced by B

cell s, can b ns cted by cloning the heavy and
CDI?Hlﬁﬁﬁf%ml ‘&’)E’ﬁf’ég?@“lz‘@ﬁﬁlons fromthese cells.

HO}AHF generl, RAlldrk apBSl Hents ushR dep %cﬁhalbhllaﬁmﬂteelﬂlﬂ?ﬁds,oB eclls cloned

infiltrating canc ssues are cl.an ce
by S0 LRl TR OR oy dh o ph oS B PHBE b {Cremml, pbtsining
antibadied @b ?wl I_E!k;djc:ll@ Mt ha:v@ imizh@éoted-&ﬁll Pt:er %@5 ’I‘Hﬁpresem inventors

n nsen et .a ne)

scatghe 5 Megioas fhat WA sPehleons 1 CREEA anthody Benes Ropchaving to ety on B
cellGionngy, taﬂd bcki@ﬁ)ﬁc&ﬁﬁﬁfﬁ nfﬁf,r %p&ssﬂﬂe maiaﬁhz@ @mﬂh&tmm‘lﬁs mted from cell

reconstru em as _hunan Q i es sure
POPRIREORS AP i‘i’%ﬁ*ﬁ HICEn &b f‘é‘@ﬁ’% ME‘%’PS %ﬁi? fogjons human
ant::bﬁdyt £bnBE, OViSiGvOE kineslB c&p pofilhtaing hﬂl?mgh@fal’ﬁfésﬂ aRtgoliRtonal ceil

godi ng,anti bodi es having a s peci

Pops fonprodusing friibogiec with ¥ “SE%?BY’F’%% ‘%5?1 L‘lv't tﬁm@mbﬂ

\riaRORH beéctiBly idoTatE RefiRidiesvAtrd ﬁﬁ:@lfﬁfiédcﬁvﬂy genes
u3|n gene reconbi nation, techni ques, B cells_cl d

by dissetian éﬁﬁe%mueéamwg apd0lating; spegific pe a specimen

ﬂﬁb&éd'cﬁ%ﬁekc?g%nédﬁ% cell ASpuSARAPRh a8 Eh%@'saﬂmnanl?bp@ﬁh% a system for
pr oduged W%}éh cell s which have infiltrated cancer

isolg trngsceagm Peasephery alirgebeallsds Swird HE apaliraviqletdassr has been

put ﬁﬁﬁfsrak?@dﬂ ﬂsee n qiﬁis%yﬁ&ﬁ id &f&@d% Rs REdrinXeRbisS e (I/.Mﬂ)‘)ﬁd is
to_rely on cl oni ng, and concei ved 5

corqﬂ%er%l?y valghlas VP 1@6@ salteﬂqi pyeteghapgyg that GarRpessdigioftagytarget cells

withf KigHpfetislon aRA BlcAlanRB8 LASIS CBP BLAY LMV CpeciliB cellular gene can be
general B.cells in peripheral”blood are used to clone

- obtanegaRd aﬁ’ﬁl’f%’éw §Bnes. However, since B cell

po pq'h@{meaﬁ ivenidBy thOlLHE Blat B'ceﬂ@wafcﬁ hRe! iRl cafiSdrtissnes are very

opul ati ons_producing anti bodies with various

likelyda pradyeq antibodienhasangeactivities iR Frncetisiigrind fhprefore; polynucleotides
Vﬂﬁ%&fﬁﬁ@&b@&&cﬁ Bindy8 bkt Uﬁshﬂy%' cAfidiAf1yAR1kea 65: @dlating

specific reactivity. M cCrodissection.s

mf“ﬂmqsr# yspg the EMUY sigteamor sush alhigthepecsen ipvengrp showed that
PSP ASSATIR N AREASE ot ORI ook e s Dol
Whlcgslgﬂtf% Actrdlly mﬁkttﬂtealta Iﬁgﬂ%aé fissye; gpd jasrely eqneplefed %ﬁfﬁﬂw"mm’n
Thailid B prefedh inVehtforS é@ﬂe’%&%&)ﬁ‘ Yelbw? @elh'tbﬁ foambRbE fot ﬁaﬁﬁng Qﬁibody genes.
been_ put II’]tO ractlca use. temls rg tehrre
and Pl@p%mla aptibpcipy W@@ﬁds@ébﬁﬁﬂcﬁ?ﬂﬁm m@ﬁi«ﬁs gbtgiged by these methods,
I CA MHetbibd Frdbolae! pdwﬂacta%ﬁdém&aﬂg%ﬁ aAtbEI N3k lesional

tha can be used to obtain target cell
tissue, wherein the method comprises the steps of:

(a) isolating a B cell mfiltrating into 2 Jesional tissue; and

| (b) obtaining a polynucieotide encoding an antibody from the isolated B cell,

[2] The method of [1], wherein the lesional tissue is a cancer tissue.
[3] The method of [1], wherein the step (a) of isolating a B cell infiltratmg into a
lesional tissue comprises the step of excising a region comprising the B cell from a section of the

lesional tissue.
f4] The method of [1], wherein the step (b) of obtaining a polynuclentide encoding an

antibody comprises the step of amplifying a gene encoding an antibody variable region.

[5] A polynucleotide, which is isplated by fthe method of [1] and which encodes an
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with high precision and little damage to cells. By

using LMD, a specific cellular gene can be obtained

and anplified by FCR The present inventors thought

that B cells which have infiltgated cancer tissues are

very likely to produce antibodies having reactivities

to cancer cells, and therefore, polynucleotides 20

encodi ng anti bodi es which bind to cancer cells may be
anu53‘§0|ently isolated by isolating infiltrating B cells

u3|n% the LMD system or such. Then, the present
- i nvdfl oife polymedectida of {Jowhereul tbgpokyasclemtccb@ncghw@ antibody

pds a cloning '

conBfict RRIGRAARIP e BB bl Ron™? 2 S

| esiléh alAntﬁxB@mon m@rtcheapebyngdmrmlmmﬁe obtdsent

Idg\s/ gfri‘]lt Ibe grogt ci-Eﬁ%Bm:pﬁfm% ﬁn%?%’o g@ \ﬂf I;Sﬂ ol?ghée eg rcssmn vecto‘r of [7].
ant il dé raethedsfor E@nafn@lmpng parrhepdyhwheret the m@ﬂ@d@@mwes the steps

- of: these genes, and anti bodi es ‘obtai ned by these nethods,

[1] A method for isolating a polynucleotide encoding

(I)G&Huaﬂgﬁsdwt@gaf & and | esi onal tissue, wherein the

(2) rB&veaslg %Eﬂﬁﬂoﬁ?%sh@@xﬁ&s%ﬂﬁl dudtd) isolating a B cell
|nf|Itrat|n into a_ llesional tissue; euukéﬁg obt ai ni ng

a pbtQinda e.% b{?@dﬂﬂ@g@ﬁ%b}b@&wﬂ@
I sot1al edea:mbhywhﬁﬂ if élcodbe byaidylyhicldodille oqufr ein

the nal tissue is a cancer tjssue, e et hod -
tlilﬁ anethqq fopmaglagturing the antibgdy pf L?[é whegetp dhg method further
con@d&$hﬁd§ﬁpyaﬁ into a lesional tissue conprises the :

S BRA R ReT o ut ae FER BFohS Sabe

(2) détebting\he baidn méinﬂiboﬁmo 0did arichaDNtifige;and-

' ol | eot,i codin n antlbody conpflses t he
B)s ?@%*Hﬁ gdoégﬁgﬁﬁﬂﬁgéﬁﬂ& an anti body _

varlable reglon [5] A polynucleotide, which is
gqated by the nmet hod of [1] and which encodes an 4 .
BBRgPetiex thenressal ipMentionp thietteis providid, 2 mbrhod:Far itdisting a

1 i I nti.bod conprlses
po yrlﬂftlJ S0NdE | £LLJifE af %‘ﬁgb(ﬁg %ﬂnsq Il%s(ljta-él Ji§se, e 3#1(5 method

pol ynucl eoti de enco nan

“comyjrigps K¢ stops rof $x)i isolatingct hsloﬁﬂrﬁs&mesinﬁgrahhg Boadly wﬁfeﬁpfﬂeds‘fep

A host. cell conprisi t he
Igfr% agection pf geid fegional
tlssue{ ahd ) mstatahmﬁg £ ﬁlﬂwﬁ@l@ﬂﬁ@&éﬂé&ﬁﬂ@ aﬁlﬁnt?daﬁy BB the ¥OGIAH cell.
q% od conprises the steps of

anot er aspect of the present invention, there is provided a method for

producing an antibody, wherein the method comprises the steps of i) preparing an

expre_ssion vector comprising the polynucleotide isolated by the method of the present

| invention, ii) introducing the expression vector of s'tep 1) to produce host cell expressing
the polynucleotide, iii) culturing the host cell of step ii); and iv) recovering an antibody

- which is the expression product.




(1) culturing the host cell ofa[8] and (2) recovering
an anti body as an expression product 10 [10] An

anti body which is nmanufactured by the nethod of [9].
[11] An anti body which is encoded by the

| | eoti de of _[5] The, npt hod ¥ .
- W Pt PGt or pRRa P PRI R rgding 20
antibodly Wbl a 1e6i0ATRTeRAS thdiBembapsonprise(thy stemndfact i ng the

- anti body obtaine met.hod-of [9] with a | esiona
(a) isolqtnge jgsion fg’éféé’tar“ﬁg the binding of the anti body

(b) obtdifing ahgndﬂﬁﬁiy%ﬁd)dxﬁg §6“"ﬁ3°’?"’e‘§e§,"ﬁ%?m 1gm1atcdga teile _ o L
SRR Bl 8 o3 808 8 ol afifodes ot
Iesion. n&% b%adx(-j WwOords] mo:hfﬁa saigl ﬂnat m:o;mhmtewbmdeiae@m!ﬂh geligthat produce
_antibo st a na

| m.&pgegtg Feﬁlémst gre aéﬁuboé_\gga e}é"ﬂgﬁ Ve r}'gssllﬁgﬁngajMatcd from
a ccll p&plﬂm thﬁﬁhak; iﬂfﬂtramq a EBeamai is; uswﬁuéfmgemmmsuabodmpgag@tsﬂmt lesion.
: .the ste exc e

o ehis iy B U el P FRels3 Bt dbetind ek
.anugcnsawhmhmusﬂtmamaiesmm onakm@nmuamm@a geducehatithe lesion. uch )
: isola
.l.antlbodlicﬁ% sg%lr% E)r (ﬁ:l&losmé Q%t?%{%tg Qfé%ﬁ)‘hh gﬁpﬁ&%&é eu?lgégttcl:lle rllesmn_ 1s N
' due to anRuinitnod ﬂ;seash,esmeh antireliesprhvide doperntang éxfOWQ& fep §P’§?Pe '
; ression vector conprising.the: :
anélysxsﬁé tl?e al (ﬁ m ge Ieg%ixp np g.

l)-.h

ot 1 ated by t-he nethod of the present o
o |Emel_m mellhpds of)the presentinvangion raydaienespgHzefasugn-gll by the
3§ c | | ferable for obtainin,
1mmunepng ynu té’%t gf %‘(3‘? %ﬁﬁxlnﬁl% J:he%ﬁ»@ﬁﬁ cl)ésbtibncs'gf’@pre- erab eepor obtaining
B cells. | |’1)1;eseahsions/<)anrwaoﬁcaled Mm@ﬁv@@@yﬂﬂ&#ﬁsmsd whichgan also be

SSi 0 invention rel ates
obtamecf%ng} gggﬁgﬁg %‘latncg-ligles (Fynu ‘eot i de encodi ng -an
anhdbndgrlagmmst a |l esion, wherein the nethods

L§PS of : (a) i solating a -
nﬁ er%#‘f%tgi% ?I ng B ceII and ‘(b) "obt ai ni ng an
antl body- encodi ng pol ynucl eoti de fromthe isolated B

cell. B cells which have infiltrated a | esion are very
i kely to produce antibodi es against that |esion.
In.other words, it can be said that |esions have
accunul ations of B cells that produce antibodies
recogni zing the | esion. Therefore, antibody genes
derived fromB cells isolated from a cell population
that has infiltrated a lesion is useful for generating
anti-bodi es agai nst that |esion.
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.In this invention; the term"antibodi es against a

l esion"” refers to antibodi essthat recognize the
antigens which constitute the |l esion or antigenic
substances produced at the lesion. Such antibodies
are useful for diagnosing and treating the |esion.

Furt hernore, when the lesion is due to an autoi nmune
di JaBapmaloridseast IcHioRs es provi de i mportant information
fOf]eﬁﬁdst%@H&ateaﬁ?hM&n%usﬁmﬁ &@naut o i mune di sease: For
t he netffods of the present 1nvention, any |esion
red@@ﬁﬂﬂ@ﬂe eas8 EsiBE f by the i nmune system can be

ut i d})ﬂ, &@%BFW $TRl8y fé@&ea Qdslopwingnseisd wiitizeddnethis invention.
pretferable for

obtalnln B cells hese | esi o
For expmplef the fellpwing HSionserg Y&E?Pa?ﬂfﬂ %"t%cFﬁB 3 ghihgd from, for

| m@@é é@}ggﬁ? BGmaRDt B 'ﬁﬁﬂmﬁg Qﬂﬁﬁﬁi&mgioﬁsl lpbggaaemmemmmamg antibodies

or sald eS|ons solid tunor | esions

againgt ansrdndiger ewdsiodidiesi ons 5 i nfl ammat ory di sease
| e P REA RSt tfhﬁ'@plhﬂt&ummﬁthmﬁnals
autsﬂoe% d&sease esi ons 01 t he r

hand,
ar taefls mcbmssgesgh@ﬁmﬁ noasel genes 33’6 Slﬂ ited g fmmpone

is invention. 5 For exanple, the follow ng | esions
are artificial prepared | esjon and c be obt ai ned
fr dﬁﬂncercﬁssuegﬁam%t axempkﬁaqhésmfeﬁﬁ%h Qfa § pepagpmvention.
Specfic %dl% tlgé @'Ltseh HvEiion rigky BUGLEGS fgﬁﬁca]ﬁﬁﬁ@@l pﬁﬁlgnucleonde encoding an
ant1go

agal nst any_anti gen can be obtai
antibbdy &ganyém ownscrestll, wheia the methed comprises gieqpg ob

(a)ag%,i%ﬂpgﬁ Q{b‘éle&ssh&mﬂﬁ%ﬁ Ij?cegphﬁgal s cells and tissues

express non-se nes artlfl i al I agipl ant ed
)obtairmgmmmbod}i@ﬂaﬁmm asol

b the ?@es%%b@ﬁk z caﬁ?é ﬁv&ﬁ%h%fb%&hrﬁﬁ&. pS?%E&hlly, breast cancer

I nv nti on t he resent .1 nven
tissness lumgesnceotisaes: diver dapeer US@F%FPE’E cAPGSH HEBNER, PEIMTSAY Sancer tissues,
ns [ inteny B celi
oS o, PR IS hsinp gt gy
mﬂlmnmareprﬁaableucmqer tissuies quhJB inveption. o Kxamp 8{-"19; £S COmprising

mamf B aﬁﬂfg :gﬁﬂie ?{fbﬁﬂ&%%géés@&ﬁ&’éi‘& NhgRah¥dpe) Ghé Giel:MBmhs, OrTober tissues

ncer tissues to be used in t

can terromavdddy srgical exCisipn (1 exprapleGaRGHt WS%%FE fog iy can be
e B B oo partnts by
surglcal removal are also usefu} a8 canger tissnes. ‘These %ssues can%e those removed for
obtaining antibody genes; alternatively, tissnes removed for histopathological examination or
surgical treatment can also be used.

Tn this invention, any method may be nsed for isolating B cells which infiltrate cancer
tisspes, The preferable methods for isolating B cells include microdissection, a technique for
excising specific cells from a tissue section.  For example, target cells can be isolated from
frozen tissue sections using the Laser Microdissection (LMD) system. A system for excising
tissue sections with an ultraviolet laser is commercially available. The use of this system,
which involves specifying the region to be excised on a computer image under microscopic
observation, makes it possible to excise any region from a tissne section,

Tn this case, a large number of B cells can be isolated by observing a specimen under a
microscope and selecting a portion enriched with B cells.  Alternatively, a small aumber of B

cells can be easily obtained by excising a region with low B cell density.  As shown in the

- Examples, it is even possible to obtain a single cell,
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prostate cancer tissues, and such can be used. Anbng
them cancers conprising many B cell infiltrations

are preferabl e cancer tissueﬁ of this invention.
Exanpl es of cancers conprising 20 many B cel
infiltrations include breast cancers, |ung cancers,

and nel anonmas. Cancer tissues can be renbved by

surgi cal excision. For exanple, cancer tissues renoved
f orn Biegpesgntiavertion, B stk s be isobwed from amy spebimentpnepared for

j ' ' t ak f .
punBSAS i Tt O SR e ST ot i
specithancisrthis inntion. TAwspatholsgiod specined) @ot dmy frashethmmszduf dso

BRI B0 A SRy 4B,

' possibla tepbtain antibadygenes fram, fak exantyde, psadrved pathblogical specimens using the

L T YT ME A S——"—

sclecto® fordhismetods sitthiztiavegtih. c eTHasis the lpredentitentich proeiies mithods that

- ] i si £ II's f i
can DECOREB A fet 3 nbe Y AR ectn be | col atcd

f r Yherofissection is sssysemsabsotitilized insgeng andigsid efepecialized cells in tissues
n

using FR G HEEC el O BEERE RS pfpoRieh hENIPE S hicRhissecton for
obtainingumtibodypéngs.avihd mbieat inVamonsfecuséd drhihe fsy taeinis poskibRito use

s 5 B0l o3 e o

with ai desipabreadiivity! oFertiermerepy usisgthe anfibody roducigwells obtained from
such 50T o SRS SR Rl S 5881 o o
antibody gerescope and sel ecting a portion enriched with B
. . [ I f B 35 cell

c avtofl sobFRN B o iR s R Rl oo e ol prgdnce

antibodies ba:dhﬂtmmdhasedmn\yatholblgidabmlﬁfﬁimmdlsn mictoscspieubservation, B
0 b0 a.si e.cell.. 1 r esent

Rt S e N I —
with cppveptionsd rethodp it which & wells opplatnis bells affaxu@gtla@ﬁbm tissue fractions

v -8 Lpzen .Speci.nens ar referabl e . .
conprisile b BRI G bel G RG BI AR SRR FrdlaeBaoreoni giogs, s method
makes jepdssibledo dmllats penes oEmtibodies that secbgreaivahis subowithih naich bigher

cimens fixed with parafornal dehyde (PFA) or such
Pmbahc%hﬁatﬁ' be used. Accordingly, it is also 5 possible to

olJ therpresent invehtiopetite serfu “well isobutionX ffark & thp sgALNa df B cells from

L.cal .speci nens ing the: t hads, of . t .
a coll IR oot B TRE S Pt ol . The 5P iglapopgef the
' presentifiveritioniimgudes dsolatmod nellnd]aqulming@hﬁghuf Rhed WecothéhargisOwith
- | &4 vention. That .is, t resent inventio .
other opf B SRR o Ao B "o Bfitaln e AP tndliEreguples carrer
 cells thabira cleady imapaiiiy objroduniidanipodiensay bdhidedds Beealiz@ipidéucing
e, NG B30l AR e SRS ,
“only a limited number of antibody-producing cells are coexisting with other cells which do not
- 30

U mNAL ST s 28 i

carry antibody genes, these antibody-producing cells can be said o be in an isolated state.
In this invention, the number of B cells to be isolated is not limited. Specifically, for
example, one to 100 cells, nsually one to 50 cefls, preferably 20 cells or less, more preferably

 five cells or less, and yet more preferably one cell is isolated.

Isolation of single cells enhances the possibility of obtaining an antibody gene in a state
that maintains its heavy and light chain combinations, When reconstructing functional antibody
molecules, it is an important condition to obtain an antibody gene in such a state. . In cloning
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10 using PCR or such. However, there has been no .
report on the utilization of i crodissection for
obt ai ni ng anti body genes. The present inventors
focused on the fact that it is possible to use
lesion-infiltrating B cell populations as cell

opul ati gns th | kely, to duce anti bodi es
Sheches; 86 yse AT poBedlonal ﬁ% A PTKBFRE ot 252 GhUng,SqQuERs 15 an
essontial dondiyion f@@a@mgly&eédnsmﬂmg Icmﬁmhﬁ@m ofmﬁﬂaf and Gight chains,

ul.ati on the ¢l pni souyr esent
Howayb 4 SbiieE e ablaioed Boucs Bhgs Fol Bk, repsnisd sloping i fhe gen
womm&quﬂvéﬂ Wwhé®@eiphatif@iruttip IcBmﬁbbhi%s ﬁiﬂ:ll@Eﬁmr%h{rﬁms Comgparison

ltrat r tlssues duce
of nﬁ@ﬂﬁi Qleé éﬁnﬂss@f g%{ inings gt BBH malgpewmnwd

c:ha:{aﬂ&hst&bs under m croscopl C Observati on cells and

P of DPdR@nshg vhem SHSIPIe el pts lsaateg it is%gﬂe%&ombmﬁm of
the Keai etSligh cHhEor de sthinsd &iub@kl?é&ﬁ:s @.@iﬂo% b@fd@nﬁ’fé& aHfRbver, itis

tromtlssue fractions 20 conpriSing m xtures_of

possifle foyhtsn pnigh QG3 EoRi SoERHLEDD SN Sl Bualibrars ofamtibody genes.

By schtb@in S RidhlibrReth AriibBaP 2itRS ak Sn in‘él@k,agfeﬁcsﬁﬁ@ﬁﬁbﬁtes with the
ti deI es that recogm Ze canger cells™wth a nuc
desifgf grAgRVInEFBUALAANG,  fis g0 sgblede ooy e hoaryand light chain

combﬁﬁﬁﬁns%fhﬁ amiwd?g b kel Rl Sefelnih ﬁre%ﬁﬁ%@ﬁbﬂﬁh@ianﬁ cell.

ells from a ce populatlon conprising m xtures
Homsﬁreﬁeagrél‘?ém%wmwhe gemes arg drTivaden thegamesell pheotzﬂw purposs of

ST RécontbiRhdd Wbﬂtﬂﬁhg AR8bIdRQ A i MPdeshid ]!'B§Cth1ty
harbori ng antl én gene§ when thei/g@?oem st with_other

cel Jadhe mathodboiibe pessnt juvention eny baipndeildratipg antbedyrpragucing coll
can ifhilsﬁ@%clbﬁm %B&chm . 1§ 8&lls! cﬁrculas% h?eﬁ&ﬁéra%l@ dd h:ge various
cl ear i ncapabl e of rod cing anti b be a
levels gt @ﬁ@f@ﬁﬁm@bn%ﬂb@%ﬁ?ﬁ@%@ﬁ cremigtione B-cels earehmns on their
smfa%@kj&%taﬁuééﬁ'cbé;ﬁ&t eBtcjéﬂs ﬁ?&ﬁ&@ﬁ{d cﬁﬁ'et@ﬁnét@&ﬁ@igdf%ng cells

at IS, evenl y [Tmted nun

through diffsentiation and W&%@ b nigen é@@kﬁagen n gB wﬂswt Serfinal stage of

dlffeﬁﬁhﬁtﬁm%é Felfertt 195 pROmé BENsY( s?erlqﬁsma{ 913 Broduce 2,000
|bod - pr oduci ng,n;:el S ca e sajd to be in an

moleCule} al lgt e saconc| nTheRRlers Ry isalatigg plaswa cellfrBiore HRNAs can be
Obtazﬁﬁils to be isolated is not limted. Specifically, for

3Frrple one to 10Q cells, usuall¥ one to 50 cells
ngn%lﬂau%& B celigpare Toymarta ba gl ap adpnged stage of

daffe&ﬁhitﬁmm Fhﬁﬁér it Pﬁﬂ ftﬁ‘at B{e%ﬁln%ﬁh BUfs gﬁldhcé antibodies against
i sol at ed. I so at | o hance

|
the lesipgs Fhere vé@geﬁ ‘Fﬁ @Oﬁﬂiﬁ&g@dwﬂ@%e rlenipggouice, the
speciBisity Hethe P@hl‘ﬂﬁl@ lan@bddly Swill 38 YR deh@Rid Bk Resion, Furthermore

conbi nati ons. "Wien feconstructing functional anti .
gqﬂisa an

antibogy] gepet @ expressed ahan eawsBlehahigh deybinglasmacsTlsmdin B

‘advarell kRSN AEBRnERIHUC b\c@oﬁhﬁ? V€ utiliFhiioh 00 5B chils Athé Eraﬁiﬁg source

enes, the use of nonoclonal  anti body- producing. cell
leads %mgfe@%]rﬂqfiﬁ digyplabraining gntibody genes. "By utilizing lesion- mﬁlﬁaﬁns B

cells, antibody genes of interest can be obtained with 2 high probability using relatively few cells.
Antibody genes can be obtained from isolated B cells by amplifying the antibody genes.

Methods for amplifying genes are known in the art.  For example, the PCR method is preferred

as a method for amplifying antibody genes. A method for isolating antibody genes using the

PCR method is described below.
First, mRNAs are extracted from isolated B cells, cDNAS are synthesized by using the

extracted mRNAS as a template to obtain a cDNA library. Commercially available kits are
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_ Spec1ﬁcaﬂy,
. Iabeled secondary anubody which recogmzes the test antibody.  The binding of the test

condition for accurately reconstructing
i f

conbi nati ons of heavy:and |ight chains.. However,
an anti body gene.. obtained froma single cell is used,
repeated cloning of the gene ®ould be required when
conparing nultiple antibodies with different
reactivities. Conparison 5 of nmultiple antibodies is
useful for obtaining a suitable antibody with

OUly.used fonextrncting) aﬂ%w&emdstbr EstréRing 1Re MR&@%’ In this

COpYY
Wén€itn, RN I IS t he clonin
o sour s e, clggn‘g ??Igttﬁl t%)(ﬁn% go g?fégﬁccyﬁ dmysght lapragtisegnRNAs
mahinGimdt, 2@ Bivel b Frields when directly

essenti al

-obaiped fpm pnlx de ‘Hﬁ?ﬂ%@lyxtgﬂmaé]ss

putifig v eI'Iu:rdchrc' e L g*lff guﬁt?ﬁ%la:{fgr glnt D‘d \é pgg;ue-é; RNAs that clearly -

o erived. from rrultl
m&ﬁ'{‘l“ﬁ’@ﬂ? geges. 1@3]@;11@@p]g,e&mﬂng0&t&tﬁ1aﬁohﬂtbf ENAYBitk extracted, the
- aanwfmtbb&‘y prycisng @Bl m&%1ve9%%%o g{a eﬁ‘iﬁieg:ﬁp Sted. The

can obt ai ne

sired reactivity
addWoB of carrEﬁr may niet be required ﬁglextﬁa@gw andmRNgi frogiy a)rrqexample

10 a:mdm AAbi aors, [ﬁéfelalilyaﬂlbi Re@Yn@RRAe-pRRLERd &fs Y screening
However, regardl ess

are eere t he same cell.
‘g ﬁéﬁgéfw dhus ohtainedens aftcmpiatdmnlﬂm?oeﬁédcaﬁfbe amphf‘cd

by WCRMCW " IPoiRerior aﬁ%ﬁlﬁﬁ%g Qﬁlbog%% re ge' I’dé Zﬁéﬁ\ﬂl‘%ﬁ%’d a5 known in

t in ntlbodles
the 3?% EFO humawm&hodﬁ gemlyan be desxgned based on-

" the dl&Ek)SDJ‘ES mﬁe&éﬂtﬁﬁ %Pm ﬁg?ﬁ%zn%fés_lﬁs) i Vet Stes

a clonln ource
&gps B%PW@Q@HW}; VHraso pimetscheb different

: (h@g‘l el R Rﬁ‘c?lﬂ'a

nuclmdd 3 mﬂ
équem o n kiﬁig Ogglh i gﬁtﬁg\%& - %ﬁﬁﬁﬂ% i}%ﬁel {ccordingly, whena

consxdcﬁn@aibpmsmaﬂﬁmgm 0 | gG secreti ng cel I S
di fPfoﬂj:entl at i og and activation by antigen stinmulation. '
B cof PARmRle, 9, ablain ganes eg encgdingih umndgﬁmmtﬂmtanﬂwaheamphﬁcamn

el b e 8RBk Fhch oo oA RN s i SR s, can
bo us T BhBltig 4ceh af tndeCsvaohle ceiora primor capbitsoancaling o 2

pomoiodxatodutapmﬁﬁ to'ﬂib g&l%% aﬁﬁmgﬂg‘% ga&‘i il ngNFeanwhﬂc a

ar.e founc
primer F‘%%fo %@ﬂbelllsedssﬁméhplynierkely that the

IHG‘R godi I t
et g e AR B ey
bsses acq gppsideesdias dndspendsot libtacios pdsit ik yathesin librasies,

- itis poSSﬂﬂel totn m&gasfﬁ?%% Pﬁn%ﬁ&lbg%l@? 09%;; Eﬁ' | Hmpin §{{€$fe§¢§w chpins and light
- chains, aﬁﬁlg;i ag:ﬁv;tgoémqmcqmsamm mhlhm;g&mﬂhhléaﬁbs QbdPasan

Accordi ngly,

index toscrédn foPahtBERY of iftSiRs
h cells as the cloning source |eads

ilizatjon of suc
L (Rperiexam s@cplwg@nub«pdxwtugeungcmm tigsueitit BQadfefie Gfat the
antibodiBy ofithe lpresbitinb &tio ﬂrbduf‘fgi » Bm?ﬁo fﬁv%glx:h?rﬁ Ipretlcragle that the

of _.Lnterest can
an“b"d‘gﬁeﬁiﬂaw 4P ganges celis. vélmcéldmdmglaaubodles can be screened by, for

example, the following steps of:
(1) contacting an antibody obtamed by a method of the present mvcntlon with a cancer cell;

E'I f differentiation.

* (2) detecting binding between the antibody and the cancer cell; and
- (3) selecting an antibody that binds to the cancer cell.

Methods for detecting binding between antibodies and cancer cells are known in the art.
an immobilized cancer specimen is reacted with a test antibody, and then witha
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Anti body genes can be obtained fromisolated B cells
by anmplifying the anti body genes. Methods for '
anplifying genes are known in the art. For exanple,
the PCR nethod is preferred as a nethod for
anplifying antibody genes. A rret hod for isolating

— b%@&&”%&%@%@" R I

speclmngkﬁsm W oyt ﬁ!tl)l?ie ﬁroﬁnmbm& ﬁéﬁm&fs& whd plgathciosidase,
a a (0] al N .a
and SN Bhefp S s i be bfbads B b, Lot ispues a o analyzed

for antibibgy-a t‘fﬂﬁy Mcmu%sém fmﬂﬁg the Tdsidﬁgiﬂtbl &heB W cells are
r 1S I nve V roma
tained, oy AlleHistis By GRoog HEDET O thy Bl Yk e horR FmALom
mﬁem@ﬁhaavmgls,fmmm lthes degivedRblaShadé BarR¥ tHsOWER] dhn PERdo viskd.,

Furth anount , a’nd hav g !gr\éynyl el g4g¥cﬁﬁﬁpgﬁlt{§gc%4%§?e%%uﬂe so e used

to scre@difd bhbddRe w@:mhrdoﬁﬁndﬂm%aézhﬂﬂa &feRfd typdR of @itcaish NO
anti,bod enes., Alternpatjv with a certaln anpunt
2“ m&ggﬁ‘gﬂmfn@%ﬁﬂﬁl dyt‘ﬁ:l?“ WM‘Y&W 8 a cancer tissue is
significaaity h@ﬂmﬂpﬁ@m e n6Aal Bsdub @APES 148BiobMH PeSificAl’ to the cancer.
For co eff10|en g/extracted The addition_of carrier RNAs

tivilingiof the apibodiss of s mygntion, heAame Bpp of Gesue is

gen era.E;Xﬁ%B.' €That 10 e 4BV y oS ﬁfnbﬁ@i%coﬁgiﬁgtgf,&%éh B BarfRr tissue and a

normalmsmeﬁ h bOdy £ M%gfniéqw Igdetivegnt UB@@“;PO@@W@BS in which
an anu&faw skiﬁacﬁﬁmjr Waﬁd}, a chBed? YisdR@al bEcdrRied the%ﬂlssaﬁ mfsﬁfd to have a

npl | fyi ng anti body genes by the PCR et hod %ﬁe known
Spemﬂq Wacttw towardsthe sae when pe bigding activity| wgids gh qqmﬁlussue
can be détédpdy genes can be desi gned based on the

d| sclgsures in research papers (I. ML Biol, (1991)
thody ofssreenipg for nibedipeusing binding activity as an index mclude the

pmnﬁngrh%bﬂ WhicNWMBEpHR RS veraoth. 2 CWHEH 1hE dBRiRY BRFHIG FenesHod dene

. . These pr| ners have different  _nucleotide seqlences
librariegefheamy sl light chatn subslasses gs desciibad aba: & Wm&methods that use

phage VEGH dié AB/aktagEN As ddseribdd¥A the Maﬂip\les“%én@s rariable

cl.asses |i.S_used as npl at e netho i's

regwnsgs’g dieaeirnd é@hsvkws.%g%ma deyda sipgle r:bal%Ev (3cBy) thongh) e,

conjugdiion ‘}J?t‘haﬂ mﬁﬂﬂa B85k BEREhRD  PHIRS ok SbksRiy sﬂ?{' §n matsuﬁhécqsyn be
tion_ of genes encoding yl y5. as_ th

Dbtameﬁ E&we aaﬁc VAFONG B8RS0 RIDBACE MERTOT- a§ytf:ﬁ%tamwbm phages
with an @h@denof nﬁ&est ahsra@%n FRE piedEBd bt A the ansen0 HNAnk&ifing scFy

varjale |on rlmer capab] e, of anneallg to a 20
with thegigs BECHY R BoTreevares rsel‘*bh%vgag the gesised;binding activity can
be concgﬁﬂﬁdéwxgpéaﬁﬁ fASpoR@ius asifebdWary. Meanwhi e, a primer

corr Sndln ach subcl ass can be used as the 5

cloptidn of dhe presenyinwentipmay eicode a whole

antibodﬁm pcfmmpsr 198 BRthody. IR RS PLAOrYE of BB ¥MIKYAY” means any portion
of an antibody molecule. Hereinbelow, a portion of an antibody may be referred to as “ap
antibody fragment”, Preferred antibody fragments of the present invention comprise the
corplementarity determination region (CDR) of an antibody, More preferably, antibody
fragments of the present invention comprise all three CDRs that constitate the variable region.
For example, polynucleotides encoding the variable region of an antibody are preferred
antibody fragments of the present invention. A complete immunoglobulin molecule can be
reconstifuted by obtaining a polynucleotide encoding a variable region and linking the
polynucleotide with a polynucleotide encoding a constant region, Constant regions of
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i ght chain subcl asses are considered as i ndependent
libraries. Using thus synthesized |ibraries, it is
possi ble to reconstitute |nnﬂpoglobullns conpri si ng
conbi nati ons of heavy chains™and |ight 25 chains. The.
| esi on-bi nding activity of the reconstituted

i mmunogl obul in can be used as an 1index to screen for
anti bodies of interest For exanple, to obtain

antibedies withindle: samegddsi hayecppoaimately sheemyme su'uctsrepr &hetris,ahle structore

ot oL kg 9SS of b G (AL ™ hEP S e

“structare ofldbelvariablei regios pBan ainttbaﬁjr gantlm ed:mlﬂmi, mﬂ:lﬂodms havmg similar

s B DB D RO RS e iy

Ohtalmdtl body obt ai ned by a nmet hod of the present invention

e B The koL on RbAEE bR et SRolidSwhose

structares kbuhyeen hetifickillydsodifted. h@For e, oeivke-hidahddmefiosatibodies can

e e

from g hvspen bustgion awon- hammemmablsmhtam eohest Mdsthmdﬁdyhumﬂzmg a

T W -

- amnw suchirsiniomsly kot a)hmablelrégomﬂa alze kaowh i fedrtby

e BDEGhn R  RRr E FEP R 5 han be piY s, RN,

- or chmmnh nmﬂecples therabdls eFla:ﬂﬁnﬁWhﬁeihwudm suclﬁMNAs can also be

et A5G e AR SR A SR, R 7505
polynmleoﬁnleﬂlyavr]nmfie mgmam;a]wﬁﬂy mynd&ebasl&:nm metnugﬁuagfe sequ&élce of a
t he 1 0N S obt al ne
gene %ernatgfu\’/g? @éﬁw ﬁ?’f’@"’s’é‘ Yt-gan whi ch
haVise ﬂnﬂmnclenammm& pregent ﬂwéxftbnem c¢ﬂ3ph19ela0baquaﬁce ﬁnﬂucal or

bighty i nioitolo B @enfiREan ASORY NPFTfecsh 3 ol (R the term
“highly lhgﬂm_]ngoms" seatrally refes toehomsidgy 6ET0E boMbre; pref@hislo 80% or more,

 more 3o SBBL PR oBl e AR el o i Pos e

i Miberprésent mmtmntrﬂm@l;o pdi}ﬁﬁﬁlebﬁm&hmdiﬂg imidadids olftained hy the

‘above R0 oBBE By o uEBntiey B it R R Sl any

expressian vector, rcqmmtmamsr@nb bn beeamisforintd adtholie édpession vector to
0] U e

~obtain ARSI xBibartoe tallsy BRINY o antibots pRe i gpe el o
“ recovesing emdgmnspmmmmaﬁbm; aetibodies eRoded by th&&‘g'd@es&:ﬁﬂ beobtained.

SUue

“The ol Rl et B GRS st EPLARA BF i afperacagibod methods.

anﬁhd:mtlrys mub@:l;cgms thyivd bawar ﬁslatgd e ¢efodubab g &R ApMSpriate host,
.S sai to

~ hosts anﬁ expressmi vecpo%s gar}f ﬂ)cbI?S%& 1n appropriate mrﬂgmanons to produce the antibodies.

- As eukaryotic host cells, animal cells, plant cells, and fumgal cells may be nsed. Known animal

30

* cells include: (1) mammalian cells such as CHO, COS, myeloma, baby hamster kidney (BHK),
““HelLa, and Vero cells; (2) amphibian cells such as Xenopus cocytes; or (3) insect cells such as si9,

sf21, and Tp5. - Known plant cells include cells derived from the Nicotiana genus such as

Nicotiana tabacum, which can be callus cultured. Known fungal cells include yeasts such as
the Saccharomyces genus, for example Saccharomyces cerevisiae, and filamentous fungi such as
35

the Aspergillus genus, for example Aspergillus niger. Prokaryotic cells can also be used in

‘production systems that utilize bacterial cells. Known bacterial cells include E. .coli and
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15 specific reactivity towards the cancer tissue when

no binding activity towards fjpe normal tissue can be

detect ed. Met hods of screening for antibodies using

bi ndi ng activity as an index include the panning

met hod which utilizes phage vectors. \WWen the obtai ned

Bﬂﬂ?ﬁ{aﬁq’ %bcgﬁnes g E g el&I i brg&&a@gsff heay, ang?é)it ht of interest

into ﬂi&@d cells 850 npNFEGEnavies | A She i liastai wﬁﬁ‘dﬁncd%lls invitro.

bed |n the Ies nes en vari abl e
oo Thettore e U Lok SO0 BF h5Prose tvpgtign may be
antrﬁi:tl dita loB niaarﬁeﬁicﬁr:bomar ﬁié%f CRd} sxaﬁplcomevmhbo@ fragments may

e R &5 B GEP b igh KNG P Tocbains afe lgated by an

ppﬁl:re B di Mird Reifically the &hﬁﬂﬁ? \Rpirehts dBM Héqr&aaﬁéd Bgtreating the
t hese MAth an antlgen Q |nterest %g
6\/@% gna Fifdle 45 bBRRYE (a9d t BEPht g &P pativody  Tagments.

AlcRReRay, r@n&@&énaﬁ VehEde irﬁwodﬁ Ri B fdp 2 pirbd iahd iStRdHuced into
be, recovered. scPv havin

esired bi nd| ng act vMy
eXPIESEiAN VEEorE JRE SRREsssioadn Bpprp%@ﬁrlpﬁg%llh (s, &Pbef@am?e d&’s etal, .
Fnmifs! eam)ylszﬂﬁ!;@nzmog&n&nmﬁ Harmi w i 'M&hb&einrﬁnzyﬁsrogy (1989)

ant i body . or

ent |nvent|on encod
178, 36 tBn Asalentie Tipisi Biscy Prosakdinito, n &o SR iAo, Mifiods i Eazymology
(198%”1’?8%%-49@%&?13&56/%% tEh@NLabyi E %ﬁa@@@rﬁ m! g?( (1989) 121,

| 'ow, a portion of an an %emay be réferried

663- Q@ Q%dB’é‘ilb RE. gheh, JIBYECHI AR b rred anti body
f' 1 36Ie B b bblaliRa B tygg%ﬂhgltﬁw%gms SO hiifbolly Bl-chain and L-chain,

Ierrentar|ty de tlonreglon(CDR) of " an
In *h%wgp vibey regepeohibe fhehain gnd Iy @@;hgaﬁﬂmmler@ndmmbly via a
peptifl BIGP (HbMNE I §08 a?OPch'ﬁﬁu%adE HED. @Fémsb@s 5879-5883). The V

constitute the variable region. For exanp
regionped the scBoHl ehadn é'?ﬂ:é(ﬂhﬁ@l map be Serivad %om@gmi tag antipodies described
herej@Nt i body are preferred anti body fragnments of the
present invention. onpl et e i mmunogl obul i n nol,ecul e

carTe cpoptide é@éﬁspr%t%&gw et Wi WEINGS a0Po by ARy egleghain peptide

consiStEOSH 18 18t 1}»%&@9&6 m%ﬁc&&?g ke EK b RO fa\ﬁnphﬁed by PCR using as a
ol'ynucl eot1de with 1)%‘_F'T{ﬂynucl eot | de encodi

tomp g, it fhe PG IPNACHHS PAtiel 1ol coastios 2 depned M b eleetsd fom a DNA

encodthg hie ™ Eien SPNE VCie@foh JTANEH IR IBAHRNY ahtitRdd§, 28 a DNA encoding

ucture, That is,” the structure of_the cqgn5tant
the Liebapaan they WEBratdbe Lowsitel A bounTIORAT SO ASREA Py pai that

AC | f e
dofindl? 8 SP s, TOHRE SpIEML B e Al PoEatied wing the

mmbgraﬁm af I\B%@Wﬂtng tha peptisder Jinksh pettion: the PHERGH pair that defines both

ends 6P RicUDNA & b¥ fighiddh® 8RNE! @fin bAYINRN 1f ity kdpéd tfv@l?dy(ﬁcc DNAs
obt ai ned. Anti bodi es of the present inventioh inc

encodig Wy atle| PRttt FHRIPRSION HEP WBYPRSainiRE dhe DNAS, and hosts ransformed

by these expression vectors, can be obtained according to conventional methods. Furthermore,
scFvs can be obtained according to conventional methods using the resulting hosts.

These antibody fragments can be produced in hosts by obtaining genes encoding the
antibody fragments and expressing them in a similar manner to thai outlined above.  Antibodies
bound to various types of molecules, such as polyethylene glycol (PEG), may be used as
modified antibodies. Furthermore, antibodies may bind to radioisotopes, chemotherapeutics,
¢ytotoxic substances such as bacteria~derived toxin, and labeling substances. Such modified
antibodies can be obtained by chemically modifying the resulting antibodies. Methods for
modifying antibodies are atready established in the art The term “antibody” in the present
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structures have been artificially nodified For
exanpl e, nouse- human chineric anti bodi es can be
prepared by: conjugating a h n constant region gene
with an anti body gene obtain not froma human but
froma non-human ani mal such as a nouse. Methods for
humani zing a 10 nouse vari able region by transferring
CDRs which constitute the variable region of a
invertion-alroacompassasbe modified antirodize ad dnsmlhadrmuvw ari abl e

i in th | des |
e o B o e a8/ B ot e
bispepificDhaibodiaiNAngy bave ahﬁgmpbmdmplsﬁem reaghibingedifferent epitopes on the

gl BIGTEAIY, it e S0 Rt EhihE 48 drebetioivg alighhmm oo ot

- recognizingpa Ieymtoxd suﬂmm)sm:hfarradipmmessubstﬂg:e,l&zmothempeuuc agent, and

ccl-BEIET i U3 e e g ST T o By STl S50 by directy

- applyimrthd eyivdoxria nmhsbmdgl to thel el éxﬁré&‘siﬁg&nﬁghﬂssm gpecifikaiBviamage them.

Bispeciirilfp Rt con ¥ shreR SRR 7 o8 1 o R F it g obained

by flismgohyl:gxn]nmak ahathwogmmedMIm@oalmmmmﬁmem woprapz&d fused cells

AL BT ki€ e B W i v i

gmaﬂnreﬁgmmhigwcﬂﬂ%ms m)re 20 nore preferably 90% or

or 28RS GURPeind eRafiodd B cbetad ot hncherefied iy ggmventionl

- methaist fob oplirifying hadnse dptoteirishe Aﬁﬂﬁﬂ&sd&ﬁp@ebe@mm pwrified by,

0 cl eot,,des af. this..i nvention ca
approp el St e ot “Coriindog Rl RbsSR SRR A% projpin A golumns or
chroniamgtaphgl Ic:slunmm, ﬁﬁﬁﬁo&nsﬁl&aﬂmdumt lealt hﬁ gi:z{tbﬁrwﬁﬂyszs, and such

oty . ot Mt B Bhg 08, £ Sorinel e Labeoraiory

_1988)r ecover| ng expreSS| on products therefrom antibodies
The

4y oS e B e, Bt S ey of

' annbodimm(émtibmﬁes AeHatoeatbndManoh &a Hmwa,nnaﬁedmeemm Bgei®: Harbor

o] 580,50 O BB ! 5, e

.Immummags)(ﬁla.k}s raiothvinnaiohsapgs (tRIAp)” eﬂﬂﬁx&oﬁﬂi}ﬁmﬁmga?@ﬁlay'é@ used.

h [l
T i?m“?tgﬁﬂaiﬁ%é 3¢ ke Fraptiriring oobhe g K eaitont
pmcedlmlfoﬂmnsttﬂchn ﬁn férl pradacing e anfiéddies of the present

: '-mvenn%ﬁl@qaf ba harrBter kl gﬁﬁ%ﬁbﬁ&eﬁ?fngf%ﬁm&m

* 8ambro@l edals Mlﬂeculalr [Eo Iﬂo@d‘:Sﬁmg HéerI: Labaehidides 00800, PR3t cells may

be profeial 0 e PAvrie 450 RO Bl o o doseh ARl oo, msectccli,

~and plawkells; edloniKaothe célilnga bapaelel 4 axmhsmgemy Eabt chaid 61the present

e B 0 oS SO Pty

' prefarréﬁhewgwlofg@c@mn for exanple Aspel gl [l us niger.
30 -
-~ of genetic information, such as promoters and terminators. For exaneple, when Escherichia
- microorganisms such as E. coli are used as hosts, plasmids of the pBR or pUC series can be nsed
a8 plasmoid vectors, and any promoters selected from those such as 1ac, ttp, tac, tre; A phage PL,

Prokarvotic.cells, can al.so he
& 00 Yectors necd 19 comprise units thst ¢ rcgulate the transcription and translation

and PR canbe used.  Terminators may originate from tepA, phage, and rmB ribosomal RNA.,
‘When the hosts are Bacillus microorganisms such as B. subtilis, plasmids such as thoge

. of the pUB110 and pC194 series can be.used, and genes may be integrated into chromosomes in
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- Sertd¥ia(QYUE

production systens that utilize bacterial cells. Known
bacterial cells include E coib and 11 Bacillus
subtilis. The antibodi es can be obtai ned by
transferring the anti body genes of interest into
these cells using transformation, and then cul turing
. the transformed cells in vitro. Furthernore, the _
SOE 5850 d FESNHE Anthierminptors sy be daived fom aps 1p¢asppmand such.
| NV eRhiGRoIERYOR N AMERBS HicrbSRATERE Such P%Q)g& mbhhs (e.g. P. putida, P.
anti bod@gs@%eeregf . For exan%lgg', thecaﬁﬁl ody (.8 Ppunda,
cepepigieAD viepiors, andywcin, Brevitagtieripde.g i lacsefempanging pAd4B M
ColpMeBad feFéXe.b 'C. Wbkt Mica¥h: ), SPRB DAk ek
Ot BTt o 1 MR n=§F.9%F§18%§?€%f%%§?‘eﬁh€‘fmbh PGK1),
Lacigharcilissgas (eggpA NP ) dthedbescotiea. pgambiy isolaged fromy R Wedochrous (J.
Ge}ﬁrog%gglg%tgwb%y( frzlgggﬁt's.t eﬁﬁetg?ﬁgi{l vel’gvpgﬂ%g[slpﬁgs’ﬂ(mm’

, ge
PUWhcBE). ngemm@r,eﬁnﬁirﬁ@dglebaid@ﬁrm@uo%aﬂmwlér@gaiéxrhémierium),
,ﬁéﬁgd}w),%{wﬁ@ 4PN vectors for expression in
ostcell's

appropriate see, for exanple, Co, M S et

at , AJRONEEXPIEATIPISYSIUBINiNY ing Snkar PR IuZEMEZAnBats; @ FysteR udng
. [0) 1 . - .
saaifolic oeidar KCUNRE 2nd BBl R R Yo 4 1p s s o,
Thegigs promoters and tempitstorh sush 2y A, (SAPDHOEIID, GAL, PGKG aubBNO can be

B e O i o

ﬂﬂc%lmm le.0 K. keds; ywmidsae 2 am, pEDAd bpEKik andKARS series,
and SRl Guafornils O SChorl o RURIAE YodRE b (6, Z ronciy
pSBannd PHEA aroancters fony&tceckvisias), didriserid (e.gahti pplymbgiiah Rickia (e.g. P,
pasiffy CanBE &L WappEl,  PBLAIS, Gunil o COlbicEh A ersitis (o 4.
oryzaedi. oigeriotnd frichod@maleghBireesadd L chain may be derived

; ‘ : ; . Y

pepl thef bmbotfmest, bRARS G BE LG holsy ek exgifle nos ools may
be thosefFpm-coton, tope potatie tor@io,soyheians petigrin fnd Bbaecol 9 A particularly well-
ko 8)cfefivos ERYS 563K R4l Bitatfin o Rl 86 B0 tansform
plantyelle, expresaipn vevtars buch a8 pYEINS BharDitrodeerddutoducieria mch as

. ' hepH «chak t ' £t
AgroBlerioh Bl BY 180 Bése HhGtnts FERIoBRA N in yabagun).
desiteth pplypentidehesn\berobipiinad fofm thegobaced Idavesof t he above
y ) . : . ) g _
S B S SIS O VA, o RER o B e,

Aedes ofrgpictushansiont flies DB oplulndanagostenicabbipusadae dbsty  tFor example,
whef e Sl b B B b RA DA o8l R TRl BB feeleOF o baculovis
vectagh dhase apatons meeylbeatsed to infestsilimionss.and deszred Phlpeptides can be obtained .
o TBE R Y B0 PR35 Pl on Vet or

Examples of expression vectors when using animal cells as hosts include pME18S (Med.
Tmmunol. 20: 27-32 (1990)), pEF-BOS (Nucleic Acids Res. 18: 5322 (1990)), pCDMS (Nature
329: 840-842 (1987)), pRSVneo, pSV2-neo, pcDNAT/Amp (Invitrogen), pcDNAL,
pAMOERC3Sc, pCDMS (Nature 329: 840 (1987)), pAGE107 (Cytotechnology 3: 133 (1990)),
pREP4 (Invifrogen), pAGEI)3 (3. Biochem. 101: 1307 (1987)), pAMoA, pAS3-3, pCAGGS
(Gene 108: 193-200 (1991)), pBK-CMV, pcDNA3.1 (Invitrogen), and pZeoSV (Stratagene).

Promoters may be cytomegalovirus IE gene promoter and enhancer, SV40 early

- promoter, a refrovirus LTR such as those from RSV, HIV, and MMLY, and gene promoters from
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by these expression vectors, can be obtai ned according
to conventional nethods. Furthernore, scFvs can be
obt ai ned according to convenﬁional nmet hods using the
resulting hosts. 30 These an %body fragnents can be
produced in hosts by obtaining genes encoding the

anti body fragnents and expressing themin a simlar
manner to that outlined above. Antibodies bound to

animaheells wecht aspestallifthinmdie Pebatin, clsngition Sagrat )y EISPyeaae and such.

AN e A g s A0 Vi vy

be d@%ﬁﬁnhe‘i)ﬁyamtusmd RNA otroses mmmssaﬂahoamses adeno-

sl 485 S P e GNP s s

SVAhmdd HIVng the resulting antibodi es. Met hods for

ar 1l i s 0 3 e B GhpE B o) RS0 o etoma et

(e.2. YB2/)rmewsihybriddrsncetiodeamaisaesils teclidia Kined eals), hodiag smbryonic

ko ASRTE 28 EriD i San P s o LTl s Fos el e

COSHi, E08eT) hammtanﬂnyb:ﬂshﬂnw deily ¢e. 8 ' BIERE, induse Sérdi &l @sg. TM4),

AtrichE BRARELRY bl Rl T, Bt cofif el s, mbbit ey

“cells (eem &@BCE),rt@nﬂntﬂvgem tgl Hap6i20! thelise mdr@a Qg temon@iia (c.g.

MR e SHENRREEUR £83 R SBE P oer  ved toxin
e erived toxin. In
t hiMietiads dor mtrod:muxgcaprebhen yertord He;mnﬁ ohhﬁe Qp@m Kbsotell and vector,
oot 55 oo oo IR R s SR Soting DA o

cells. s pleciofs aanlbeyinttaiwagbintoywokary (Bﬁcsaﬂe b I::lﬁaﬂﬁ:lﬁlh i SalGam ions (Proc.

T II T E  Sh

Applipatiod e (IR-A) She 63 2481‘39()@1@1&6 atbh (Geheas: 1@7 QQSﬁamlecular &

Cene EEREFIOE 111 B505, asndhy %@ﬁ%@m@aﬁe"% b B gleppporation

- (Methods ingEnzgewiigiycl %dn g8 DESO0NGpheohRbe g@sc. Ml Kogd lS%ﬁ USA 81: 4889

cussaf BERRE R D, RodReeio o 165 RAD 3 el e o slanecols by

| usmg#gnﬁectﬁﬂum&ﬁmm 3¢S (ms) REORLDER 38 eﬂmﬁoxp 091/@0333; and such;

and mgg%%ﬁg&gg Eﬂ)é seI t| n igyfﬁ)ﬁgnn% ni bﬁ’l‘lﬁlﬁﬁjy

phosphe (AP Het 24212W915),dipof¢wbn @"ﬂoc (N1 Aend, Si:ﬂ|USA 84: 7413 (1987);

ViroloB 88, B B cmrSingibn oiuialoi it plie, Do Faiepm. e

‘mjecnbﬂanNmmlgmimoﬁpﬂ]aﬁ%&hdsﬁcmwnt| onal neans can be

uslergnsforman esmlbgg nbob‘}erz:%l:t bee n}rlea/ ly ex ampie, gy the
folowing methods: |
Culture media for transformants of prokaryotes and eukaryotic microorganisms can be
natural or synthetic, as long as the media facilitates efficient culture of the transformants, and

‘comprises utilizable nutrients essential for growth, such as carbon and nitrogen sources, and
“inorganic salts. Culture may be carried out under aerobic or anaerobic conditions, and other

conditions such as temperature, pH of the medium and duration of the culture can be determined

appropriately by one skilled in the art, depending on the type of transformant, When using
expression vectors equipped with indueible promoters, inducers may be added to the medium as

necessary.  For example, expression of vectors comprising the lac promoter can be induced by
adding IPTG; and expression of vectors comprising the trp promoter can be induced by adding
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anti bodi es (Anti bodi es A Laboratory Manual . Ed Harl ow,
David Lane, Cold Spring Harbojs 20 Laboratory, 1988).
For exanpl e, enzyne |inked i nmunosorbent assays
(ELI SAs), enzyne imunoassays (ElAs),
radi oi mtttnoassays (Rl As), or fluoroi munoassays nay
D&ge used Techni ques common to the field of genetic
AYPREERESEg can be used to carry out procedures for
c onmeﬁqisiﬂgqnm @XP RERGHLD B nWfine fich @5 wg@gm theliii®h (Pharmingen),

i bodi es ‘of fhe present _ invention,

SF-GQMHI SFYE (ifecTerhnalogivsn HRCelid @Qm@éﬁq@ﬂ@% (IRE Blosgipncesieand Grace’s

InsEQM&Hirdrh matﬁm@el T8 @962y Zéﬁrﬂ&%ec?t Siftitlictics such as
d onj ng, g Har bor Laborat of | es (198 89)) .
SW% 345@'3% mpdre cells such as bacterl a and

eukwa%%ea}ﬁ@sﬁg@ﬁ@%mﬁfﬂmﬂ@m'aé i3 mogms%umxof

cells ant

mfi@msm @ﬁ@ﬂaw. 18%: VRL19670k SiMEMBciches 1226 8@01552)),

DM%%I Virt %gr 3%95?2 'a{fcgy%ﬁ ngP&ﬂ?é/mhé SQH&? f(g the Bmlog]cal
Mediciag 781 b (1958, orsuetomedia gddedsvits BSA and wlﬁpscanéwsqdo Cultore can

be GRIERY dut Rndi? 'nBﬁ?él 'E@ﬁdlﬁ&&‘é{lﬁ# & rﬁff? 14 £, 390565 'aﬂdi‘S%"@bz Hnecessary,

translation enetic | I on such as pronoter

anuhmos sichiap kmmcm@ﬂ penigitlin way Wb addes s fhermadism,
m crgg gﬂ%ﬁéﬁfﬂ@%&s@ﬁt ’Ev\fé Bn Lopggn%g gﬁ ﬁ%v@%mpgt?fsél’atcd from within

pl asm the p e use

hosiyrelig.er drovie e gnlinre mcdimsf sparetad irde thesairacsilular tpagemsingsignal
R
seqRRiEe}. “TBbFbm hOPve pified of Subnten BP RS bolyp@ilel (138 3n hodies of

the pregent inyertinnetan hrisepagBed iranrified by appropriately Bdccrtlngu@r combining as

necqp R AR B M aor R phd pAUAE it N2 S pe

hrtgmmmﬁh@ﬁmtté@fdm saﬂmlgﬁut.mb@ohm@mpmnpa, solvsnbextraction,

d:nstﬁlﬁﬁ&? mﬁﬁxﬁ!}@%&b Sufgﬁ &;Bléﬁﬁrg}hgré‘géiar F&g{u} r:sBéleBm point
fomsm d)agvsm mdqmrgﬁaﬁm:s uehnmmaﬂvondm affinity chfomatography, jon

exc w&goct egragﬁg q;gzai%p;ééﬂg GHBmARELAES, LﬁnPﬁﬁRgglggame phase

%Wc@@ﬁmme ehlgma@grayhmaaﬁwthﬂjmc (§wsg:es foCcBxgain Purification and

(0]
ChaﬁgfgnE tg{hca“{féggx(gggﬂ ?8 g 3?5 lggrglé%kueg a% edsﬂ Cold Spring
Harbgr 4 ghoratory Brsisa(1886)% Aotibod fogy Soge Magasl, Harlow and David

Lans. SN Serg Mﬁ"’%ﬁ%‘é (PIREh o A pjoffupies may be

perfpmedrisivgdiuid chmmtngrapmm;h ¥ LCPFBLG,L@d tignlikeo n & addition, the
iRl of e R ifYincidh lnay bOBRAALA By ELlle oot of WEF SRR lowards

anﬂm&aryotl C mcroorgani sns, a system using 10
Saccharorryces cerevi siae as a host, and pI asm ds from
YCp, and Ylp series is knovvn

o Bnefgepsm tion of the Drawings

Fig. 1 shows photographs of approximately 200 plasma cells or B cells excised from a
thin-section frozen specimen. Left: specimen before excision,  Right: specimen after excision.
‘The clear white spot in the right photograph shows the portion that was excised.

Fig. 2 shows photographs and graphs representing results of amplifying antibody genes

'exprcssed in approximately 200 plasma ceils or B cells excised from a thin-section frozen

specimen by RT-PCR, and analyzing a portion of the amnplification products by electrophoresis

using Agilent 2100.  The photograph on the left represents the electrophoresis results of {from
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Therein, pronoters and term nators such as ADH, GAPDH,

PHO, GAL, PGX, and ENO can be used. O her

m croorgani sns used in the ﬁ pressi on vector systemns

of the present invention inr€lude Kluyveromyces (e.qg.

K. lactic; plasmds of the 2 pin, pKD, p&KTl, and

KARS series, and such), Sehizosaccharonyees (e.g. S.

ponbe; pAUR224), Zygosaccharonyces (e.g. Z rotcxii; )
the Ieﬂ”ﬁ npTE8lan waightfotrker, amplificatiohrppadubts of eiecheiasy eledin variable region

G i b BB 6P U yepb i arsBlepgtn (yeo-remio)

Graphstonlthmglﬁ anbveelemdphmmmmﬁ@dlubiug A(gﬂeg 2180, The vertical axis

showy ¥ BGesiehec b A EoripReSBohPEs e o ke Gt (second).
hoBigs3 rdiﬁscm( fdmlmaof d&wsﬁ:nﬁ@g mlmue sderidee S the keavy chain

eSS RR o Sanb Sped ST SRR e B8 s i

from acﬁlin}-&cﬁmoﬁbi‘dmcspédfmaz,taab mmm?a efvitgiie aibginient 6fkhe smino acid
ca us ans t ce es n vectors

sequericts piedited R fuedyiafeotte g ﬁ%f&%ﬂfv%{%mﬁ% oThe highly conserved

positihglafdotva i thetdpied efthe % nmmdtsldfgo%damlﬁommtsh%mumg
o, t Go (N, a tabacu esired pol ypepti des

m%’ﬁi")ke&)%@tgan%éd f?%‘#?ﬂf’ﬁé t obacco |l eaves. Cells from

e rﬁcﬁﬂio%s g;uasﬂe i tighll Agands m:é (-eammlbséwera@ﬁn\amﬂa@gm bdcpesces

v e y es al bopi ct.us)_an

: eﬁ’ﬂ%&ﬂﬂp it DS KlHS Sy el ot t)al%%‘amg@siﬁ%f@mmd

e@antm/&lm qUHcB S| | kworns as hosts,

S G ol LS i

SI PdsiHonEwheend adtiso dctdiraaiduy pest cﬂﬁs:qufon@wmguw nserved
fromthe si | kwor,m body fluids (Nature 315: 592-5

( 185RURSYIS PRESCOEH) ASSEGRCIESSr essi on vect ors when usi ng
antam| ATV] SAGEHNIS! STPAC SGHND, pSIRDEOKR, Med. 30

BOS (Nucl ei ¢ Aci ds
R@jﬂ‘%@i@@ﬁ@é?ﬂf;ﬁp ture 329: 840- 842

4) pepreRiptvas s of SMérinhe ko tHeQ@6hin variable

regiong 9d3( %’;FND SRS SC @pré Nat NS ;;iangagt%g ,gr% c)efls excised

from a(tlhlﬁ&é&t[cﬂmhn tiblklalighpiert c(f]tEeS%)deed amino

pCAGGS (Gene Y ORET R (1991)) "
acid C@\R)Péﬁg@%&s 1 (Invitrogen), and pZeoSV

( $hg. &sﬁ@ﬁ@phomgﬁpﬁr@mwmmﬁ&mmMémrmiawfmmahin&ecuon

ene pro ancer,,. SV4Q. ter,
stozen Sgeiend. ¢ Tt peciot EFGiant r RishRabpciop AHeR fEUkpRy, The white
clear paitid nlgleﬂ:tgh righOpRvite Sp HSh@Ws ﬂfe ptﬁfﬁ(bl rmh:t wad dfmstwc h 1as
a |1 O I N el ongatl O acl or
n? § shopyya gﬁ@ﬁm&m i 2bh %’F‘?ﬁgﬂtéﬂgrtgF reyaits ofy @@H@ autibody
genes dxbfhs&drm s fDRelastiaels GPB callSéxched Bofcth thifi-feation 862G $ecimen
by REPER, and analyzing a portion of the amplification products by electrophoresis using

~Agilent 2100.  Electrophoresis resulis shown in the left photograph represent results of

amplification using the following primer sets (from left to right):
molecular weight marker;

- heavy chain variable region (VH6/7-JHmix);

light chain variable region (Vk1-Jxmix);
light chain variable region (Vx2-Jxmix);
light chain variable region (Vk3-Jxmix);
light chain variable region (Vid/5-Jxmix); and




10

15

25

30

35

be derived from DNA viruses and RNA viruses such as

retroviruses, adenoviruses, aldleno- associ at ed viruses,

her pes viruses, vaccinia viruses, ‘poxviruses, Sinbu

viruses, Sendai viruses, 5 Sv40, and H V. Host ani nal

cells may be nouse nyeloma cells (e.g. SP2/0, NSO,

rat .nyel oma cell sm_ie.g. YB2/ 0), nouse hybri doma
hgh@gh%vm?@}egpmn&g luding KiM1 cells), human

enbrne Bhsh of mtﬁﬁwfm&&? hor@s‘i@uﬁﬁ'nhe‘aaum&wﬁ%a ent 2100. The

Ieukema cells . ,. CHO cel
vertical gxis Smﬂpomcmntenﬁw thedwrizgnis aélsmhawwle@tmhgresrs time
gec()gdg. BHK), mouse Sertoli cells (e.g. TM4), 10 African =
green m)nkey ki dney cells (e.qg. VERO 76), HBT637 : :
cel ss 7\sbws phetosraphs 96 b smgle plasay ool exeised feomy a thimergtion frozen

sper.tiﬂa l'zéﬂ‘ ?GGW5%§ GE?mEﬁ. Cﬁ%h N%{z{éﬁéﬁgl%fxéﬁmbiém’fhe white clear

Wm@CmPﬂWﬁMWﬁﬁ mm@mlﬁl@; Was @epedssi on vect ors

de
pﬁggd Sgg%&%%’a%s ed as as | tﬁ#’;ﬁgﬁg t&rg{bggy Eéﬁaswms‘%d ma

-mmlaWi%ﬁs@ﬁmaum@wwm gpecinen byt BI-POR, ewyd imalyzing a

pm‘éﬂ%ﬁ de?“f}?ﬁ I ZI r‘#}&ﬁca crrum i oh m?é%%gﬁgifl%ﬁzbé ﬂéhe graphs, the

vertiggaxposhows ﬂuoremg) Iptengity mmblhaboszqnndexmshmsjelcctmpharems tite
Ec@#‘%l shed Japanese Patent Application No. (JP-A) Sho
4829), el ectroporation (Gene 17: 107 (1982); ‘
Mol ExguSJ W& phoiwgeaphb ofzesiogle @bsﬂﬁ&ﬁll eAcise( ¥079 » yhin-serdion frozen
t
specﬁc ectro mjﬁJFl on E%%ﬁggﬁl nﬁ ogyéf{éggﬁmmﬁ%z Tn the left

'Phﬂt()a;t‘agm)ﬂ;‘rpwgbhws thelspsitte be Bmscd Nahb white altar Bution She gight

t at J. Bact . 153:
Pho@%%%%@gé‘?%angb{ suc & rgdﬁc(ed | n?g Slriagt cells
by Figsllhshong gm@hswasmqgeenéts 2B amplifyingla@bpdy genes expressed in a
singl HR 0 Sotel RS F R Rt A B D WY REPER, ancPillysing o
portippf e eoiplificatign psodies by kdetpphoresis uiingA gitdno 2t dn the graphs, the

vertigl 508 ol ok bRt Aot iohlafGris s o gEoresis time
{secapds)pr eci pitation with cal ci um phosphat e, DEAF dextran

gluzz t]'ﬁfsgﬁégé]gﬁﬁng%‘ Q{) %léjdﬁas descn%g%l ove Ezfﬁ frozen
specigient ulef; sm@men hefipn excision. ¢ IRightf memwmétmmﬂ:m—. Axmw in the left
photc% hU&‘iJSw Cﬂ; tggnpte%%fé‘e?n; qg:g%ﬁag&%l ?c&'iig#fﬁ{ $2tH8e fHdberaph shows
thepggmu ’ﬁ@sﬂmseﬂong as the nedia facilitates efficient

ot 1 22 B St AR G5 Rlabh B en it P HRNHS Fomplitying antbocy
genegenpesredaing Smgllar pigm eallaxcised framcp ﬁhmasegam frozenl specimen by RT-PCR,
and ‘*cg%“‘ﬁ’%‘.“? A pttion O élfegdt;u?#e}?ﬂaﬂéﬁ pldBRIGE bR Sl ARIhofdsisHIRG AMhefit 2100,
Electrophoresis results in the left photograph represent results of amplification using the
following primer sets (from left to right):
molecular weight marker;
heavy chain variable region (VH6/7-JHmix);
light chain vatiable region (Vx1-Jxmix);
light chain variable region (Vi2-Jxmix);
light chain variable region (Vx3-Jxmix);
light chain variable region (Vx4/5-homix); and
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condi tions such as tenperature, pH of the nmedi um and
duration of the culture can be determ ned
appropriately by one skilled in the art, depending on
the type of transformant. VWA8n usi ng expression
vectors equi pped wi th inducible pronoters, inducers
may be added to the nmedi um as 35 necessary. For
exanpl e, expression of vectors conprising the |ac
hghtdhhﬂ'ﬂhhﬁl&le?@ibtb@mﬂm&ﬁﬁﬂ by adding IPTG and
eSS|on ctors |S|ng the tr pronDte G
ganlien thy reisoy > plscuppboesist (Ao, The
verncmlhﬁﬁ%oﬁﬁﬂh&e&%némteﬁmgaaﬂm{a ﬁﬁmﬁm&ﬂl 2AE s]ﬁche clddWoplidresis time
di um (Phar m ngen) f-900 Il SFM (Life
(seco l:hnol ogl es), ExCe114OO and ExCel | 405 (JRH
e bR&BE bellMseisdd oMol thiresection frozen

195 (19?])) an be use f necess y, antl biotics
specinigtey g ey FRasign. bgR‘ P Argpw 1o the Jeft

elRBNt mmaﬁﬁgm
photo%gk/lﬁfﬁig fg @eérsﬁgt %ﬁﬁal of Srn,grre rican d ?I(l: glpﬁgsﬁggtc |hz§1’§'::g§‘)arl1j ;
represquyy thepperiqnithgiayas exeisell o' s WK1 94 ( Sci ence 122: 501
Eré%ézﬁos(hgroceed %éﬂég%ﬁ?ﬁeﬁ%ﬁ&@df for the Bi &39§enes expressedm
1 .U | | | |
the singleplasmac ex?zls?dl@%@)a) 4% F%g 959?@ alyzing a
portiof Bflhk AfiplifikRion GReives byl @d&sﬁe@@wmau ih8 Graphs, the

Qut under nor mal condltlons such as

6 30 is e
vertical geis sheyws Bugresconce iptentieddhg horizgptal @il&ﬁbotc?gs ‘%&EHP

(second@nanycin and penicillin may be added to the medium

The anti bodi es of the present |nvent|on bt ai ped as

atdgel Schawp ehotogippkeef asingls plrsps frll sroised jaghinsection g PEA-
fixed fed}Rn GpciHEE TREH: cnﬂﬁ:%x@bﬁﬁmbﬂt ﬁhﬁéﬁﬂi& ecddion,

ace ,usj ng si.gna yences The% can .t.hen

Cells tBEF exsited macispbinhe Tef hotograph. pdh ‘&éﬁtWIH@sP"Wén the right
photogipH fefdkets Bk pdioh Mt a8 8fiidedl NVention can be

se rat d or rlfled by apprqpri ate], eIe ting,
gwamﬁmmg Wﬁﬁg dtiSkngs expressed in

a singlé %&Qﬁiﬁ%&]&’@:ﬁ%ﬁ fRuM b tHns-ddtien PFﬁhﬁibd'ﬂ}zEP H@ERT PCR, and
r omat ogr a hy, f| [tration, uli rafrltrat| on, &@eﬂtm%o n the

analyzghgea pogtisy wtipn praducts &3 elreiephorasissimg

graphsdih‘étvbiticﬂtdxib’hhowm%@cfeﬁéé ikdngity, ahd theoBorinial akis hews de

el el ectrophoresis, |soelectr|cp0|nt f ocusi ng,
cksﬂna(gpygpgw(ﬁﬁaﬂ crystal lization. Chronatography
i ncludes affinity chromatography, ion 20 exchange
chronatography, h drophoblc chr omat ogr aphy, ge
g L the I e chronat ography, absorption

cmeeémaa%amesaﬁwamh WP b Sicb oy RS RirpTamplo,but i

Purification and. Characterization Labor at ory

is not tobg carstiedh apbeinglimited thegetdnr shak et al . eds., Cold
Spring Harbor Laboratory Press (1996); Anti bodi es: A
Laboratory Course Manual, Harl ow and David

' [Examp]e 11 LMD isolation of a single cancer tissue-infilirating B celt

A fresh human tissue (breast cancer tissue) was sliced into a suitable size to prepare
frozen blocks using an OCT compound (Tissue-tek), and fixed prior fo freezing with fixatives

‘such as paraformaldehyde-lysine-periodate, as necessary. Next, thin specimen sections were
~ prepared from each frozen block and attached onto LMD slides (Matsunami Glass Co.).
‘Resulting thin-section frozen specimens were dried in air, fixed with fixatives such as acetone,

and stained with toluidine blue (Muito Pure Chemicals Co., Ltd) or such.  After staining, plasma
cells were excised with a Jaser microdissection system (Leica AS-LMD), and recovered using a
recovery buffer (RLT solution attached to QIAGEN RNeasy Mini Kit). Plasma cells before and
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Lane eds., Cold Spring Harbor Laboratory Press
(1988)). Such chronatographie§9naybe 25 perforned
using liquid chromat ographi es"such as HPLC, FPLC, and
the like. In addition, the antibodies of the present
i nvention may be purified by malting use of their
affinities tomards an&é?ens. Brief Description of th

altesrtheFrgEonse shoyn i Higfohsd, ghdtldghhyand 13+ figurerathe it Phowgraph
shc?v%@ AR R ﬂiéedah§ bétbre %x@i@iloh San@ ﬁ?ﬁ phbBBagh shows the state of the cells

hi n-section frozen peci nen. Specl men bef ore
aﬂ@')@é%lﬁﬁn Fm@m:mswb@x the gell(s)ta |be é&@?@l cen be sprgiied) gy are indicated

Hefcl dﬁkﬁf the portion
w1ﬂ%2:aﬁ"\cnggﬁtes?£:{lgé%? Fi gé]&x %b%%ﬁtpgg?&?hs and graphs
representlng results of anplifying antibody genes
mﬁﬁgﬂ gﬁp{ [ asma cells or B cells
excl sed froﬁ? u?ﬁag%%?%nﬂﬂggéen 35 speci men by
PERspansioneefapponinptely poe to ive %ﬂahsrc@claeﬁbfmmnad'amrwn LMD
Bgﬁﬁgﬁ { Q:gé%r
ot og rgnjl%&l %hﬁ%s{‘ Iféefpa}ggent E&P;%ltﬁé%)ﬁ%ggﬁgpms any
antrbgﬁja gwsm Tqmrmawermar@fﬂgm thmtsﬂmtammc,gmmg the RNeasy Mini

KTRIKCEN B 6 A AOUAPA i, D SR e wer

exqieed doot the dfin-seation |sgd¢tmwh sital RS wme@rmg;dmmthout the addition of carsier

celfe' CONATA ey G520 Sl 30 f B oG M RGP R efiblfe,
Sensiserips Reversé tapsariptase (QIA R haricondingid thﬂ)mmzﬁmtuler suasguctions.

oD AR S 0 S o P AR g 00 E LR QU 0T primers

-(Prcﬂma:gab el B8 qugyof civdpm hewaméra Blnemoggn)om @wbvmﬁ frbscigion primers at

7RI 182 el sDRAAR PR o U AR fubiFal o PCR, they

wemaisthregoat FR°A ng a nultiple alignnent of the anmino acid
sequences encoded by these nucleotide sequences using
Clustai X. The highly conserved positions are shown in

Eﬁxmpletﬂ p Qlowing bf hmmnwnﬁgudmvmablgmbm of conservation

" © P00 o8 AP B, e v i

basetbondthe esseatolepaper éI MnlsBmk €P91n232, ISSééﬁﬁ’émcé ghe web site of Medical
Rospfith CEYE (IECE 0 AT M. ke bl aAllYy BREOR phpImen=501).
Thess puckestide ms@acszrm belmQﬁEQﬂ%g@sQJRK 156 L \Primrs for cloning
heaﬁl\e(s Ia.g:[}garilén g%ons are E%‘?%ﬂ%ieﬁ% V‘bﬁraﬁd oa\%%ﬂﬁxt&f 139&:1‘5 Primers for

e fo conser ved
amplifying thei l'ghpclamem:hmn onthe llgbmhann?&sham are designated with VK and JX;, or

VL and JL as the initial letters.

VHla 5-CAGGT(GT)CAGCTGGTGCAGTCTGG-3'
VHIb 5-CAGGTCCAGCTITGTGCAGTCTGG-3'
VHic 35-(GC)AGGTCCAGCTGGTACAGTCTGG-3'
VH1d 5-CA(AGATGCAGCTGGTGCAGTCTGG-3'
VH2a 5-CAGATCACCTTGAAGGAGTCTGGT-3'
VH2h 5-CAGGTCACCTTGAAGYGGAGTCTGGT-3'
VH3a S5-CAAGGTGCAGCTGGTGGAGTCTGG-3'

- VH3b 5-CAGGTGCAGCTGGTGGAGTCTGG-3'

VH3¢c 5-GAGGTGCAGCTGTTGGAGTCTGG-3
VH4a  5-CAG(CG)TGCAGCTGCAGGAGTCGGGC-3'
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- VESag p GAMEEAL
VKéat h%'.t}mmm@qm@r@mm—eort i on that was

CSA, ATV, SACc STNK, STPA, SG\D, SNDEQK, NDEQHK,
NEQHRK, FVLIM and HFY Fig. 4 represents results of
determ ni ng nucl eoti de sequences for the x-chain
variable 20 regions of antidody genes expressed in

t he approximately 200 plasma cells or B cells excised
froma thin-section frozen specinen, and performng a
nmul tiple alignnment of the encoded am no acid

VH41§eq5f&D&§s}MCmQ$AMCEGUGG@mMMB phot ogr aphs  of

Vi5g hlﬁﬁééé%f&‘%’éEﬁ#Mh@ﬁ@%d fSLg(r:r: ﬁen bef ore

VHGaEXCf-iI‘&GGTR(QMCTQQRGU)HM@AGQ}T Fxcision. The white
orti of,ogr aph shows the
VH73por§T($%égﬁ' @QGGEQF:Q%H{A‘%PGTB%éhO\AB a phot ogr aph
mimgsaTGAMGﬁmAcmm@Tm@ftw ofI anpl i fy: Ing
ant j body ive plasma cells or
13 5 SURPRAGERSE T T OACRATATEER: on'frozen speci men
JHE by SRTGB%AGR@MPGKW@‘DQCUSW of the

| t
VKlang TS CCAGRTOAROAGICREERET S "shown 1 1 the
VK1Y ef § quiaet) Q&T@AG’EHER@:@GAG’F@N:CA—W 30 anplification

usi n thefollovvl ne fromleft to right):
VKlenp| ¥ %%{ Aﬁl}‘g C@ﬁ@éﬁn vari abl e regl on

- vE1d V@ﬁrmmmﬂmitt:cmqmmsabl e region (Vxl-

cm X) | ight chain variabl e ion (Vx2-Jxm X); 35
gﬁﬂGPeWT%’WT% F‘r@i Jxm x); light chain
mvars'@Aﬁ ’FCAGTG@CCR—Bd 17 light chain
vari abl e re VX 6- JXE‘?@E !E@gﬁaph on the right
VE3ag h i AARET REXE) usi ng Agil ent
- b21 GAMTAE@GMC@@AGMM@A@ uorescence intensity,
t he horlzontal axi s el ectrophoresis tine
Vmc(seﬁ:‘@a‘eﬁ&w @?3& éraphs of a single
VK4aP! %@M&?&M@M@A@I@M@msect ion frozen

speci men. Left s eC|nen %ﬁ@g Xxci sion. Right:
e clear portion in

excjsed. Fi sho s re {esentlng resul ts of
VK6banpi'G MG@@FGAE@&% sed in a

JK1 SLACGTTTGATTTCCACCTTGGTCCC-3
K24 5-ACGTTTGATCTCCA(CR)CTIGGTCCC-3'
JK3 L ACGTTTGATATCCACTTTGGTCCC-3'

JK5  5-ACGTTTAATCTCCAGTCGTGTCCC-Y

VLi2a S“CAGTCTGTGCTGACTCAGCCACCC-3'
VL1b 5-CAGTCTGTG(CT)TGACGCAGCCGCCC-3

V12 5'-CAGTCTGCCCTGACTCAGCCT(CG)-3'

Vi3a S TCCTATG(AT)GCTGACTCAGCCACCC-3

VI3b 5 TCCTATGAGCTGACACAGC(CT)ACCC-3

V1i3c 5-TCTTCTGAGCTGACTCAGGACCCT3'
Vi3d 5-TCCTATGAGCTGATGCAGCCACCC.3

. VI4a 5-CAGCCTGTGCTGACTCAATCATCC-3'

VL4b  5-CAGCTTGTGCTGACTCAATCGCCC-3
Vide S5-CTGCCTGTGCTGACTCAGCCCCCG-3'
VI5a S CAGCCTGTGCTGACTCAGCCA(CT)CT3'
ViSc 5-CAGGCIGTGCTGACTCAGCCGGCT-3'
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single plasma cell excised froma thin-section frozen
specinen by Itf--PCR, and anahyzing a 10 portion of
the anplification products by el ectrophoresis using
Agil ent 2100. In the graphs, the vertical axis shows
fluorescence intensity, and the horizontal axis shows
electrophore5|s time. seconds Fig. 9 shows

VLbnhot dgPABRI TATCETEA(ET €3l | excised froma
viphi nsaem(ﬁ@)émmm AGGEE:3 Speci men bef or e
exci sign : SE%CI men_a ter exgl sion. In the left

VL85 piof 6&3‘9&@99 A to be excised. The

mt@'e&ﬁmmmacgﬁ%g{b@m tograph shows the -
port| on tHat was exclse shows graphs
VId@pr s ﬁ%‘ﬁ@%’ﬂ%@céﬁﬂ@%#%@é anti body genes .
JLEXPressQerAGGAcdingAL R @@&l exci sed froma

rren

t hi n sectl on frozen speci PCR, and anal yzi ng
31@ %BC roducts by
JLE! e@gqﬁ*&&egm d@@ . I'n the graphs, the
20 vertical axis Iuorescence intensity, and the

hori zontal axis shoms el ectrophoresis tine (seconds).

ox PR SRR MENERY LG PRI o el PAARRR: e and chain

varighlegegions, BGR@mphﬁmﬁ@s oieTe w&out ygiog comhinafionsof the Tag DNA

p()l?ﬁ&%% eXCI SGW)#P}]&E% ea%ag%)rtl on %n ?'f\‘f&e{ h%’o?%bhfymgthe

heayy charyaoh clstim ive dfferett @npm tiixtares fweere prapared foir sm. Ten kinds of

r
e U BT e AP BAAEE CHERERDR Bpger e
m:!xalrss ag Bfmvpi Jaéﬁ‘abledel lPr&pxmds-attnﬁn eixtares20hyB bed 2 final concentration of

1= B RO e R GO EP R X 0 B ReROTAGRID .4

ANTRy DidaiM ead0ef the foreardmop boverss ipsinrees; ahd 2 U Tag D Alpelyimerase.  The

readﬁE %ﬁ,?elxp?‘% s\%ﬂﬁ@é% F{% 4nde %ﬂg:og m%;) 55910]:1 ﬁ'%a%ﬁf)ﬂ BEAHﬁé?QBmsystems

PES760.e cThesamplificginn ayslelvess; catrizdopt wivier conditionziof dematwyation at 94°C for

10 RIAGIIEE 5 o A, SO SR

(Wx2-Jxinix); 35 light chain var| abl e region
Tab V\}<3-Jxm' x); light chain variable region
x4/ 5-JIxm x); and 18

PRIMER SET FORWARD REVERSE
YHI-JHMIX  [VHIa VH1b VHIc YHId [JH1245 JH3  JHSG
VH2-JHMIX [VHZa VH2b JH1245 JH3  JHB
VH3/5-JH MIXiVH3a YH3D VH3c VH3d [JH1245 JH3 JHG
YRE-JH MIX  (VHd2 VHib JH1245 JH3 JHB
YHB/7-JH MIX[VHSa VH7a JH1245 JH3  JHG
VKI-JKMIX VK12 VKID VKIe VKId oK1 JK24 JK3 JK5
VK-JK MIX- [VK22 VK2b JK1 JK24 JK3  JKS
VK-JKMIX (VK32 VK3b VK3o JKT JK24 JK3 KD
VK4/5-JK MIX[VKda VK3a JKI JK24 JK3  JKS
VRB-JK MIX  [YKBa_ VKEb JK1 JK24 JK3  JK5

Following the reaction, amplification products were analyzed using DNA 7500 Labchip
and Agilent 2100, = Results of the amplification were shown in Figs. 2, 6, 8, 10, 12, 14, and 16.
Amplification products were purified using the QIAGEN PCR Purification Kit  When the
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l'ight chain variable region (Vx6-Jicm x). The graph on
the right shows el ectrophoresis tine measured using
Agil ent 2100. The vertical axis shows fluorescence
intensity, and the hori zont a2 axi s shows

el ectrophoresis tine (seconds). 5 Fig. 13 shows

phot ographs of a single plasma cell excised froma
thin-section frozen specimen. Left: specinen before

amodht of BCRumpRifel piodsge Wlaﬂﬂﬂalﬂfth@pm&ms W@ Rlechopidtesed oi Ae agarose

gel, %%ft{aeere hOt E@Bh Showtﬁct hgcpfagﬁp}ggh%ftetbexm SSyvanatﬁe region gene

was ERREE afththen hxh@hmratgmn DINA frid@fierti s 66tainkd wei/clGied isto pGEM-

(birnesehond Bep P v hé?*é%?ﬁifw#@ I W

sequédc@mnahé fbbdsms;ﬁak midsqz@s depesihéEmdly wi coififned@ gt antibody

anal yzi ny the a Ilflcat|o roduct
peneq MRS e e TRORAU s Ee Byp@otern s s SEID NOs: 1
to 54\Bédviy €BAing)dhs SBRANSNOS: 53116 24 chﬂﬁ@nSFﬁﬂherﬁﬁﬂz, HaQetermined

BRI MR ICICE (T N

that BNEHRAbES S thaartitoBy Sk Iv@fe SHtaibd by th riethedd of fAZRVention.

) speci men. Left; specinmen or si on ht
Howeyss smive edsalated Lqrsﬁons ff%mqtilavf‘o&rs@w%%%@%nm acid sequences,
B celfd pgrédefthn itk st&ah ht b&gm&smveﬁm cll papulyvtin that had multipHed
erig

paortion in ot ograph represents the

| UHSPW?F‘WWIQB’P%%“‘%xm sed Fig. 16 shows graphs

representing the resul ts of anpl i fyl ng anti body genes
ressed in aS| ised froma

e ce
el ] o SPEop b PR ed 38 Shy R - PCR ond

20 Tﬁleﬁhl(&'s eAcdd®d Béﬁ’d’éd%g ﬁﬁhﬂ&ihﬂﬁh@ 8dri%s were

el ecltro oresis. u S,
pro ‘{Cﬁ%afif’@ £Rhempibod Ab Yt i b'kﬁ OM @QE@ 5%&%’@9) The
temp!aﬂﬁ)lhﬁg %s%'a?@iﬁbfgluéié@ﬁ@ef & iﬁ@ldliﬂ fmt reparation are
econ esS e or rry| e nven

sh 0‘”&-@?18% goprpissyate f%ﬁmmlﬁms@ Were contited by

agaroSPed 'efcbﬁ'éﬁﬂoi/esﬁ,eﬁﬁ'"ﬂah&ﬁcdﬁ%ﬂﬁ BeaBIeBiSve fRipinchts wirs eXdlied and

to be construed as being Ilmted thereto.” [ Exanpl e 1]

Pwifigdp j sol ation of a si ngl e cancer tissue-infiltrating B

cell A fresh human tissue (breast cancer tissue) was

Temple, B seienge cvmater liokeay SHO BAVCERSI Cor)’ and 11 xed

5. prior to freezing with fixatives such as

caAlA I e T e B S GoT it 836 d6 T eacarc

GTGGCGGATCGGACATCCAGATGACCCAGTCTCC-3'

Nucleotide sequences of prirers:

Reverse JH for linker/ SEQ ID NQ; 152 to 155
1LJH1 2 5-GCACCCTGGTCACCGTCTCCTCAGGTGG-3!
2 LIH3 5.GGACAATGGTCACCGTCTCTTCAGGTGG-3'
3LIHA 5 5 GAACCCTGGTCACCGTCTCCTCAGGTGG-3'
4 LJH6 L GGACCACGGTCACCGTCTCCTCAGGTGG-3'

Reverse VK for linker/ SEQ ID NO: 156 to 161
5LVK1  5-GGAGACTGGGTCATCTGGATGTCCGATCCGCC-3'
6 LVK2 “GGAGACTGAGTCATCACAACATCCGATCCGCC-3' -
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prepared from each frozen bl ock and attached onto LMD
slides (Matsunam dass Co.).p3 Resulting thin-section
frozen specinmens were dried in air, fixed with
fixatives such as acetone, and stained with tol uidine
blue (Muto Pure Chem cals Co., Ltd) or such. After

Sh iR S et Ba T I AR R o bt 3o e
us%Ema . héﬁ%ﬁﬁﬂCWEﬁ@ICﬁ&?ﬂCﬁMﬂ%’l{@%&?@@G@@%t 29
i8R b AL S AR ek 6 0 s
angir¢ge I 5. @GAGAQWG%GTGA@CH@AAMW@A’FQCG@W t he

state of the cells before excision, and the right
phot ograph shows the state of the ceI s after

Rsv%i‘sﬁfﬁ_.ﬂf‘hn}ﬁﬁ‘fs mwmm?mss he cell(s) to be excised
can_be_ speci are i ndi cat ed with an. arrow .
osEn P S oHEO UG TEAA CAGA Wﬁg}wwccg%ws
[ExBvpt e 1GENSOURBAGTTATA @M@%(FC&CCGCCAGAG&'

one to five cel

sus ensi on of approxi nat el
LR £ 5 R IOOKTAGTCAGEACATASACHATO GERCALCGCCAGAG 3

nizmﬂm th W@cﬁh@%pﬂ& ATC@G(RE&&@GGCAGAG 3’
whi ch do not express an ant | nes. Total
o Vg epar@@cmqmﬁéﬁmAcT%céT&cwcqc&%ccﬁ@CAsAe 3

Efdepgys M 5i GA@GI@chﬁ M %@W&WCACCGCCAGAG 3

manuf act ur er i nstr uctl 0 S Oor _nore

welr ke Léex cﬁs&ﬁﬁﬁ‘&m CAGCATAAASETEEAT RO CACCHCCAGAG-S'

RNAs were prepared W|thout the addition of carrier

cells. cDNA was synthesized using all 35 |1 of the RNA

el uBER wingdhe primersels (SEQM@S do 18Dms isbewn helow was performed
BEW% L RtBRGob iéjfe noP 2.LdhGin varigble reg;ton

g acturer I nstruc ons %GSI S reacti

5%@&105 rivesh PG B-ampl g @smg |ﬂiﬁj’W ﬁ@mngﬂuf@m
trz?:’t égléB (B Qe %iﬂp 1200 Fhr- é}&nPﬁ {iﬁﬂé"r&%ﬁ&f‘?&lﬁ‘mns were
I'nvi trdgen) as r on

everse tranSC riner
prepared uping apomwmofcﬂmd TR psimeynt rﬁgasrk chedns, the reaction
soluhamzﬁ &g&‘re? W%hea Oﬁ%ﬂaaoﬁsﬁvﬁ HAWL s, S Stﬁegéir jon mixtures
oni ng of hunman ntl varl a
were EegrRbuSitE FOR s Al G080 aRia o TamAaEter's
i AHGHROMEA6 R ABUEERE BARENCLS HERIANS dendiERRLh BPOMREr 15 oo

and fflwgm(%ﬁﬁé:fszﬁ 1\vaig) wete perens @ﬁd rfhat] 2 eyates of dgpaturation (at
4°CB@§¥5 ti ® f
? scc)me]onoa cp atggn%goru v a%]:(le oLphp’?raV\u- -901).

These nucl eoti de sequences are shown below (SEQ ID

VHINREKNG t 051] %ATR@A@WG@C@%@HM@ 'Pd?émmrms'
variable regions are designat wth VH and JH as
VE2 AR | 5 AT R A AT U ICOAGOTCAACTIAAGOGAGTOIGG-
VH3BACKNco  S-AGTATTGACCATGGCCGAGGTGCAGCTGGTGGAGTCTGG-3'
VH4BACKNco “AGTATTGACCATGGCCCAGGTGCAGCTGCAGGAGTCGRGG-3'
VHSBACKNco  5“AGTATTGACCATGGCCCAGGTGCAGCTGTTGCAGTCTGC-3
VHS6BACKNco  5-AGTATTGACCATGGCCCAGGTACAGCTGCAGCAGTCAGG-3'
JK1FOREco  S-TAATGAATTCACGTTTGATTTCCACCITGGTCCC-3'
JK2FOREco  5-TAATGAATTCACGTTITGATCTCCAGCTTGGTCCC-3'
JK3FOREco  S-TAATGAAITCACGTTTGATATCCACTTIGGTCCC-3'
JK4FOREco  5-TAATGAATTCACGTTTGATCTCCACCTTGGTCCC-3'

JK5FOREco - 5-TAATGAATTCACGTITAATCTCCAGTCGTGTCCC-3
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25 anmplifying the Iight chain x chain or the |ight

chain X-chain are designated with VK and JK, or VL

and JL as the initial letters. Villa

5'-CAGGT(GT)CAGCTGGTGCAGTCT(§63‘ VH b

5' - CAGGTCCAGC17GIGCAGICTGG 3" VHIc

5' - (GC) AGGTCCAGCTGGTACAGTCTGG 3' 30 VH1d

5' - CA(AG) ATGCAGCTGGTGCAGICTGG 3 VHa
JLIFéREE&W@Q@GﬁM@GA@MAEGGMﬁGCﬂGMCC 3

» WGGTGWG(IRGGGTCCC- '
5' - GAGGTGCAGCTGITGGAGICTGG 3" VH4a
5 - CAH CG TC—:CAC-:C'I'C—:CAC—:GAG'I'CC—:C—:GC 3" 20 - VH4b
oductbée confirmed by agarose gel

gewﬁggl_nﬁmnts were excised and purified.

 Gene gagﬁ&%:@aﬁm%ﬁ;&ﬁm&m&l ah%ﬂ and inserted inio expression

such th mserts can be expressed under the
ek thaf

contrcﬂ of & G pohbeit ol IAR Eeldahbe ddded i it C terminus of the recombinants.
- ( AG) ACATCCAGATGACCCAGTCTCCA- 3' . VK1
Thee RCFennhobtapes wae tertagedmtoy ogkHSa.  The expression
mmmm COM Bequendids] and then introduced into the E.
ga CATCGGGATGACCCAGTCTCg 3 VKoa
C"l‘ BE2] GAHNTPIEPGATGACCCAGACTCCAY  VK2b

S' Mc&@h&q irneR\oT RO GhelkEdnded anMisdles constructed in this Example,

fwn i S50 15'NOs: 183 10 188, 70-65cFV

(SEQ ﬁbi\@h‘\dﬁﬁ:ﬂ_ W@ﬁuﬁo{l}r prepared from a heavy chain (SEQ ID

NOs: 93-94) and a light chain (SEQ ID NOs: 95-96) isolated from a single B.cell. On the other

hand, 70-5AscFv (SEQ ID NOs: 183-184) and 70-5BscFv (SEQ ID NOs: 185-186} ate single-
stranded antibodies formed by combining heavy chains and light chains obtained from five B
cells. The nucleotide sequences and amino acid sequences that constitute the heavy chains
comprised in 70-5AscFv and 70-5BscFv are shown in SEQ ID NQs: 91-92, and the nucleotide

. sequences and amino acid sequences which constitute the light chains are shown in SEQ ID

NOs: 85-88.

Recombinant single-stranded antibodies were prepared from E. coli culture supernatants.
During the logarithmic growth phase of transformed E. coli cells, expression of the recombinant
antihodies was induced by the addition of 0.5 mM isopropyl-p-thiogalactopyranoside at 30°C.,
After overnight culture, the culture solution was centrifuged to separate the culture supernatant
from cells. Following filtration, the resulting supernatant was applied to Anti-FLAG M2
affinity column (Sigma) and the recombinant protein was sbsorbed thereto.  Affer washing the
column, the recombinant protein was efuted with 0.1 M glycine (pH3.5). The elnate was
applied to PD10 colummn (Amersham Pharmacia Biotech), and the buffer was immediately
replaced with PBS containing 0.01% Tween-20, Presence of the protein was confirmed by

Coomassie stzining or Western blotting with anti-FLAG antibodies following SDS-PAGE.,

[Example 3] Immunostaining
Flash-frozen sections of a cancer tissue were fixed with PBS solution containing 1%
paraformaldehyde for 10 min. The endogenous peroxidase activity was blocked with 0.3%




10

15

20

25

30

VK4a 5' - GACATCGTGATGACCCAGICTCCA- 3"  VKSa
5' - GAAACGACACTCACGCCAGICTCCA- 355 VKba

5' - GAAATI ' GTGCTGACTCAGT CTCCA- 20 VK6b
5' - GATGTTGTGATGACACAGTCTCCA- 3" JK1

5 - ACGT" TTGATTTCCACCTTGGICCC- 3" J K24

ACGT TTGAT (CG CITGGTCCC 3
hy g%@p ) epific lg:kt;},mgs of recombinant antibodies, tissue

secﬁonsw ﬁmqmm%@ﬁ@swéﬁf kd ficubation with a solution
CAGTCTGIGCTGACTCAGCCACCC- 3
cvﬂ@m@x%@ﬁm@t@n wmm epntaigpg recombinant antibodies was

dﬂM 0. 5% T‘é’een EW-ﬁfﬂ tlssue sections were incubated in
TCCTATG( AT) GACTCAGCCACCC Vi A
thlsgoluh%T iapjihodics were ggtecied by the.conversion of 3,3-

dlaiﬁmnm Bp% ﬂ@s&@onjugawd anti-FLAG antibody -
TCCTATGA\CI:T C{}A\C{:CA\CCC VL4a
@Aﬂ’e@f@ﬁncﬁ\ﬁ Aydmgan peroxide. Before and after the

dditi %%EBB@E@QI -
addftion AAGEHLDEEE(: %@ o 3?36:1\47% ith PBS containing 0.1% Tween-20
at ropm m&r@m@&mm@swems were counterstained with

hemﬁ %AT@@W%}Q&%L Ys% negative control for antibody
erprdnmsalaritm adding the recombinant antibodies.

5' - CAGACTGTGGTGACCCAGGAGCCA: 3' VL49
5' - O( AT) GOCTGTGCTGACTCAGCCACCT=3" 5 YL10
dusty GACTCAGCCACCC-3'  JL1

g' - W@%Q@%‘l@m cj@ﬁnucleoﬁdes encoding antibodies

agaigst adesimatixncdsendinreodradicloning.  Since the methods of this invention do

~ notrely on B cell cloning, they enable easy acquisition of genes derived from human antibody-

producing cells which are difficult to clone.

Based on the present invention, genes encoding cancer tissue-recognizing antibodies can
be isolated from B cells that infiltrate the cancer tissue.  Antibodies recognizing cancer cells are
usefizl for the diagnosis and treatment of cancer. By using this invention, antibody genes can be
easily obtained from human antibody-producing cells as well.  Acquisition of genes for cancer |
tissue~-recognizing human antibodies is of great significance in cancer diagnosis and treatment.

For diagnosis and treatment of cancer using antibodies, antibodies are administered to
humans. For example, to diagnoss cancer using antibodies, antibody molecules with a
iraceable label are administered so as to indicate the presence of cancer at the region where the
antibodies are localized. For cancer treatment, antibodjes are utilized in target therapy. That

is, antibodies conjugated with an anticancer agent are administered to patients. Human

antibodies can be expected to be highly safe when administered to humans.  In addition, since
human antibodies are unlikely to be recognized as foreign proteins, the concentration can be
stably maintained in blood over a long period of time.

All prior art documents cited hersin are incorporated by reference into the present

description.




10 For cloning the heavy chain variabl e regions,
x-chain vari abl e regi ons, apgl X-chain variable
regi ons, PCA anplifications were carried out using
conbi nations of the Thqg DNA polynmerase Core Kit
(QAGEN) and priner mxtures for each gene subset. For
anplifying the heavy ch .§é$@9 i c-chain, five
different primer mxtures prepared for each. Ten
ki nds of reaction solutions were prepared using these
primers in the 1

prinmer m xgures, Conbinations of i 15 )
L x?grr%"sntk‘ﬁ* r S10Re iApobaysleotide eppding aryantibady peipst a lesional
tid¥iLog e RS ﬂlggleﬂloa)zoﬁiﬁﬁse@tﬂeisﬂi?g ofoncentration of Ix

reaction buffer containi pi of the tenplate cDNA

(2) jsolatigg jaesie! (iegukéagﬁérgtlhgga cAlln werwiR, thostap ginprssh thsf step of
e;&ﬂﬁlgfa%%ﬁ gor%]_ﬂ'gsir{g%vﬁ Eél?ﬂ%'agg{t%n ot ngd ?es%gg%iggf o8 d 40

ol ymerase. reaction mxture was su C 0
(bog gthiaingafpomptledtideaniwling amaotibaty fom ool Bedsyst ens
PE9700. The anplification cycle was carried out under

condi tions of denaturation at 94C for 20 10 see,

2. anneliei mghat ofMinf10wh&ingkelesiai tiedue fgpdanedr tiddue/2C f or
30 sec. Table 1 PRI MER SET FORWARD REVERSE VH1-JH M X
VH a VH1b VHlc VH1d JH1245 JH3 JH6 VH2-JH M X VH2a

3. VH2rhHidetid&l dtEaidHb whdEdh %@me%b%ﬁ%_lygggnﬁ/éT@ﬁi&nEﬁ&ding
JH1245 JH3 JH6 VHA-JH M X VFRda VHAb JH1245 JH3 JH6
aﬂ\ﬁ%l%@rdba EPIRPIISEY s Stop |of samplifping a)geme Jegeoding pn Jatikedy variable
re%\;&;a VKIb W VK1d JK1 JK24 JK3 JK5 VK2-JK M X, VK2a
KZ2b JK1 JK24 JK3 JK5 VK3-JK M X VK3a VK3b VK3c JK1
JK24 JK3 JK5 VK4/5-JK M X VKda VKSa JK1 JK24 JK3 JK5

VK6- K K24 JK3.,JK5 25 Fol |.ow t he
- eaéﬁg 458%0%%#??@%??? %Irl}%oﬁ %%’d”ﬂlée{ qn} ef’éeﬂicﬁiaﬁowgaesﬁg?ﬂa’s of:
i) hjering @0 ekprbssivinprectanchnfigisingnhe RolPhcleBeddisslsted® by tHi@nethod of

claan‘glification were shown in Figs. 2,6, 8, 10, 12,14,
aNd’> 16. Anplification products were purified using

ii) tiheodivghiNe RePreRUitr Me@at boBtei f MWNSHdIBeh’R celfRptREsiRY the

CR-anplified products was small, the products were
po @%?F@&horesed on an agarose gel, and the region

iii Q’gﬁ-ﬁﬁ%qg‘ PHRGelf §F stdpgi)Plgecul ar wei ght of the antibody
_)variab e region Sé%eﬂ
iv) recovering an antibody which is the expression product.

5. The antibody production method of claim 4, wherein the method further
comprises the steps of

(1) contacting the antibody obtained by the method of claim 4 with a lesional tissue;

(2) detecting the binding between the antibody and the lesional tissue; and

(3) selecting an antibody that binds to the lesional tissue,

6. The method of claim 1, wherein the region comprising a B cell of the section of

said lesional tissue is excised by laser microdissection (LMD).

7 The method of claim 1, wherein a number of B cell to be isolated is 20 cells or

less.



was excised and then anplified again. DNA fragnments
‘thus obtained were cloned ijo pGEM T Easy (Pronega),
and then introduced into E. coil DHSa. Nucl eotide
sequences of the insert 5 sequences in the reconbi nant
8pl asThelmetved ef cleine 7)wigeinadmirhbenas Bolftb bewbldidibd 5 cells or
antlbody genes were anplified. The nucl eoti de
le$quences thus determined are shown in SEQ I D NGs: 1
to 54 (heavy chains) and SEQ ID NOs: 55 to 84 (Ilight
chains). Furthernore, the determned am no acid
sequences were aligned as shown in Figs. 3 and 4. The
alignnent results confirmed that nultiple clones of
the anti body genes were obtained by the nethods of
this invention. 10 However, since the isolated
vari abl e regi ons do not have diverse types of am no
aci d sequences, B cells present in the specinens my
very |ikely have been cell popul ations that had
multiplied on specific antigen stinulations. [Exanple
41 Preparation of single-stranded anti body nol ecul es
15 The |inker sequences to be used for preparing
si ngl e-stranded anti body genes were produced
according to the nethod of Marks et al. (I. Mdl. Biol.
(1991) 222,581-597). The tenplate DNA sequences and
the nucl eoti de sequences of prinmers used in the
preparation are shown bel ow. Linker fragnments
synt hesi zed using PCR anplification were confirmed by
agarose gel electrophoresis, and bands containing the
respective fragnments were excised and 20 purified.
Tenpl at e DNA sequence (Tenplate |inker)/ SEQ ID NO
151 5
GGACAATGGTCACCGTCTCl TCAGGTGGT GGTGGTTCGGGT GGTGGTGG
PCGGEGTG 25 GTGGCGGATCGGACATCCAGATGACCCAGTCTCC 3
~Nucl eoti de sequences of prinmers: Reverse JH for
linker/ SEQID NGO 152 to 155 1 LTHL 2
5' - GCACCCTGGTCACCGICTCCTCAGGTGG 3" 30 2 LTHS3
5' - GGACAATGGTCACCGTCTCr r CAGGTGG- 3" 3 LJH4 5
5' - GAACCCTGGTCACCGTICTCCTCAGGTGG 3" 4 LJH6
5' - GGACCACGGTCACC. GTCTCCr CAGGTGG 3" Reverse WK for
linker/ SEQ ID NGO 156 to 161 35 5 LWKI
5' - GGAGACTGGGTCATCTGGATGTCCGATCCGCC- 3




6 LVK2 5'- GGAGACTGAGTCATCACAACATCCGATCOGCG-3' 23 7
LVK3 5' - GRAGACTGOGTCAACACAATPFCCGATCCGOC- 3' 8 LVK4
5' - GGAGACTGGGT CATCACGATGTCOGATCCGCG- 3' 9 LVKS

'5' - GRAGACTGOGTGAGTGTCOGT Tl ' COGATCOGCC-3' 10 LVKG

5' - GGAGAC. i ' GAGTCAGCACAATTTCCGATCOGOC-3' 5 Reverse
Wior |inker/ SEOIDNQ 162/t04168 11 LVLI

5' - GGOGGCT GOGT CAACACAGACT CCGCCAGAG 3' 12
LVL2 5 - GCAGGCTGAGT CAGAGRAGHYER IS TIRCGCCACOGOCAGAG 3

13 LVL3a 5'
GGTGECTGAGT CAGCACATAGGACGATCCGECCACCGCCAGAG- 3" 10 14

S (510605 BARGAPERRRTONRRACCAT COBCCACORCCAGAG &

15 LVL4
5' - MM&WWMTCIMCACC@CAGAG 3 16

LVLS 5' - GACGGCTGAGI CAGCACAGACT GCGATCCGECCACCGCCAGAG: 3!
17 LVLG6

- G20% CANEIRODAES ARERIST ALESTONMGA TSR MBSCACCGCCAGAG 3! 15

PCR using the primer sets (SEQ ID NGs: 169 to 182) as
-shown bel ow was perfornmed by m xing the heavy chain

‘Vﬁp?aﬁuemﬁﬁeFon x-chai n variabl e region or 2-chain
variable region, and |inker sequence, which were

PCR-anplified using the c¢cDNA synt hesized from nmRNA

d4er %t@%ﬁ@%ingl e Bcell as a tenplate. For x-chain

dihghognahns, reaction sol utions were prepared using
a co%glna ion of VH and JK prinmers. For 1.-chain |ight

chains, the reaction 20 solutions were prepared with a

i H and JL primers. These reaction
<§9ﬁbﬁp%kmg3%$% grepared usi ng KOD pl us DNA pol yrerise
{{Foved-1ictor ding to nmanufacturer's instructions.

Prior to the addition of prinmers, seven cycles of

denaturation (at 94C for 15 sec) and el ongation (at

K T8 1 mn) were performed, and after that, 20

cycl es of denat ur ati on (at 94C for 15 see) and
el ongation (at 681C for I mni) followed. 25

<MD | BacknkIn version 3.1 7
5' - AGTATTGACCATGECCCAGGTGCCAGCTGGIGCAGICTGEG 3

VH2BACKNC O .
<3§10>AGTATTGACCATGGCCCACI;TCAACTTAAGGGAGTCTCI; 3

B
“%wg TTGACONHKXIIJKXHTXJKXﬂTIHTIJKHCTGE%3
212> TINA
213> Homo sapiens

<2205
<221> (DS

<222> (1).. (360)
223>

400> 1

cag gtg cag ctg gtg caa tet ggg get gag gig sag =2ag cet ggg gece
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

tca glg aag gtc tce tgt cag get tet gga tac atg tte ace gege tic
Ser Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe

48

96




VHABACKNc o
5' - AGTATFGACCAT GECCCAGGT GCAGCTGCAGGAGTCGG- 3" 30

VHSBACKNc o
5- AGTATTGACCATGGCCCAGGT GCAGCTGT TGCAGICTGC- 3!

VH6BACKNc o
5' - AGTATTGACCAT GECCCAGGTACAGCTGCAGCAGI CAGG 3'

JKI FOREco 5' - TAATGAATTCA TT@ TTCCACCTTGGTCCC- 3!
JK2FORECO 5' - TAATGAATTCAGGTTr CTCCAGCTTGGTCCC- 3'
JKSFOREC%OS'-TAATGAATTCA TTGATATCCACI ' | TGGTCCC- 3" 35
JKAFORECGY5' - TAATGAATTCAGSTI TGATCTCCACCT REGTCCC: 3'
JKSFOREcCO 5' - TAATGAATTCACGITTAATCTCCAGICGIGICCC- 3' 24
LI,FOREcQ 5' - TAATGAATTCACCTAGGACGGTGACCTTGGTCCC- 3!
2y  3Le3pRoRiEee S48 CERATREART CACCIEACHSROBI CAGEPEGBCRtE 31 144
Ty# MetSFHIREeP Vol - AT EAATY GACEIAAGACET BACEIGCHYCHE: 3' 5
After %ge presence of éhe anplification products were
conf i hed by agarose é | el ectrophord8is, bands
contai ning the correspondi ng gene fragnents were
exci sed and purified. Gene fragnents thus' excised
BERChEE Tiseatedchitnr 3alsBRY 8re RacsRry ks Bam Far nang Ll 192
G1y M@ MOtPAGS ThOMenVRE! 0TS A1d MBir VIR PASKE IMS ALy Phaier €
dﬁ@lgned such that_the inserts can be expressed under
t control of a %7 pronot er and 80 FLAG tag can be

added to the C term nus of the reconbinants. 10 The
expressi on vectors thus obtained were introduced into
cag 83¢ Ag8 Hi9HACC FAS HORpIEs BROACE plegsHiicdsEware gEontaa ned 240
- 614 ashave vheThh3eh by AURRCH t
8 YA Thn 288 e DM RSSO T I

i ntroduced into the col ra

85 hucl eoti de sequBnces of the sin§l e-stranded ant8bodi es

constructed in this Exanple, and their translated
- amno acid sequences, are shown in SEQ ID NGs: 183 to
alg §87 C15-GISCESP C1% aceriot) groNere st8Eorssle et dat tgt 288

Mets 619 Len BIya0TR e Thi bRgy P 2 ain

“SEQ e 93-94) g %ﬂ?%tmgh%%ﬁ%ls%%iﬂ\%z
95-96) isol®ed froma singP@ B cell. On thé&bot her
hand; 70-SAscFv (SEQ I D NOs: 183-184) and 70-5BscFv

(SEQ I D NOs: 185-186) are single- stranded anti bodies
- BCEf BF9rBEC BR8 IRFOE WL Aac Heavipocael née @ad dlicghge ehaioms 336

AL2OREATREG1H M §41V ¢y B TyEehrSa1a HEL fAtlég'tha‘it ‘rﬂ;ﬁ gipgnees

and ami ngo _aci d sequencCes ‘t hat cons ute y
chai ns 280conprised in 7A®B5AscFv and 70-bHscFv are
shown in SEQ ID NGs: 91-92, and the nucl eotide
sequences and am no acid sequences which constitute

888t 9fa ptgylte @sai gl d¢tetshown in SEQ ID 360
Gly Pro Met Val Thr Val Ser Ser

1156 120

210> 2

<Z11> 120

<212> PRT

- {213> Homo sapiens

400> 2
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 | 10 15

.




Y

NGs: 85-88. Reconbi nant single-stranded anti bodi es
were prepared fromE. cola culture supernatants.
During the logarithm c growth phase of transformed E
cola cells, expression of the reconbinant 25

anti bodi es was i nduced by the addition of 0.5 nmM
isopropyl-(3-thiogalactopx*gngqug at 30C. After
overni ght culture, the cultureé sdl ution was :

SBETY LpoFL <R oRRRR A1h SBrCYhL YREAH B Ry Pk o
was appli @l to Anti-FLAG M8 affinity col udfh (Sigm)

and the reconbi nant protein was absorbed thereto.

After washing the colum, the reconbi nant protein was.
Ter MeddHis Trp G2l Avigoblrcitbe Prp 1@ YSEIn The lehudhe Tiade 80
applieﬁ;to PD10 col umm £ Amer sham Phar nagi a Bi ot ech),

and the buffer was innédiately repl ac wi th PBS
contai ning 0.01% Tween-20. Presence of the protein was

L.ryed, b 0 I 8, stal ni,ng,.or .Vestern bl ott]ng
CEF e ol AR a0 S LL a S p g TR B ARe L Phe
[ BXXdinpl e 3] | munosidmi ni ng 35 Fl ash&frozen sections of
a cancer tissue were fixed with PBS sol ution B
contai ning 1% parafornal dehyde for 10 mn. The
GindeperguialpBholeddle &t Avp Ve Dlockedhn 61y Py8%

B 5 hydrogen perﬂéide. In order %ﬁ avoi d non-speg%fic
i ndi ngs of rec i nant anti bodi®s, tissue sectbons

were bl ocked with 10% fetal bovine serumprior to

e B gt oy e L a1 B dab g8 hPRabE. Ors

anti bodies wg% diluted in PB® containing 1 %$SA and
0.1 % Tween-20, and tissue sections were incubated in
5 this solution. The bound reconbi nant anti bodi es were

AlbetpctTad Gly 6heVeDITyerSiroTy018. Mt Asp Val Trp Gly Gln
dlan1no-g@B2|d|ne-tetrahy ochloride with _the
per oxi dase-conj ugat ed ant BELAG anti body 1@&LA(3 into

a brown precipitate in the presence of hydrogen

pey.oxi.de. or d ter the addition of
Glgn?’fﬂo@afé@?eﬁbésﬁ?ﬁge Tcarried out three times with
PBS coidaining 0.1%iween-20 at roomtenperature for
5 mn. Prior to nounting, tissue sections were
counterstained with 10 hemat oxylin, and dehydrated
usi ng et hanol and xylene. As a negative control for
tiQody staining, simlar procedures were perforned

<2 t hbut addi ng the reconbi nant anti bodies. Industria

{2Ap! Bembi lity The present invention enables the
_<2' ol atjon of pol ynucl eoti des encoding anti bodies 15
ai a lesion wi thout depending on B cell cloning.

{2BncHBorcheagighbods of this invention do

<220>

<221> (DS

222> (1).. (366)
223>

400> 3

cag gic cag ctg gig caa tct gga gga gge gtg gte cag cct ggp apg
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Glm Pro Gly Are
1 5 10 | 15 -

A8



not rely on B cell cloning, they enable easy

acqui sition of genes derived from human anti body- ‘
producing cells which are difficult to clone. Based on
the present invention, genes encodi ng cancer

ti ssue-recogni zi ng anti bodies can be isolated fromB
cells that infiltrate the cancer tissue. Antibodies
recogni zi ng cancer cellsd$L§ ﬁgo useful for the

di agnosi s and treat nment 3 . By using this

i nvention, antibody genes can be easily obtained from
human anti body- producing cells as well. Acquisition of

tcgecft%SaéaDE:t@ amefgt EbS $e6-1cRCRENILEL NG IR R aRLL badi es  gg
| of iatﬁél%g ﬁe i n cancer di agnosis and
Ié*éh F éfPo di'a Serably Bhe FbrtIher SemBerdsasi ng
antlbodlge anti bodi es arg adm ni.stered tgohunans. For

exanpl e, to diagnose cancer using anti bodies, antibody
nmol ecul es with a 25 traceable | abel are adm nistered

ggSCatQScchtg@@Ptﬁaig@ SAMe pPF @28NER Rhp g@gg&g e E@gﬁ&gi on 144 |

: i bodies are |ocalize or canc
Glmﬁteﬁﬂénfrp iﬁi iBEries Al &racly b Gln Ledrlet Trmdehpy .
That 3§ s, antibodi es ggnjugated with ag anticancer
agent are adm nistered to patients. Human anti bodies
can be expected-to be highly safe when adm nistered to

gcahlgliﬂ%a téy 286ight O §éf‘§§t A&Hnm @9{ pgagdga%st&r ?ﬁ% 192

otel ns

to _be recognized as torel
Alﬂ:ﬂ’ﬁigﬁ@r%}m O dgn Udé’ S demdiyy ﬁm Ylalﬂﬁéd’iﬁlpnséil Jal

oggr a long periodygof tinme. Al ?r an docunents
cited herein are incorporated by reference into the
present description. 26 CLAIMS 1. A nethod for

aad §6¢ &kh nﬁ;caa&,o bypuckegld dse %@‘Eofﬂcngaf%aé%hbuo%y tat 240
inst a lesional tissle, wher e
Lys gfabr‘\irs ddet Mg dieSerohrg Ayp iAspl Seri by Ash & ol Tyr

g5 tissue-infiltragging B cell; whegein the step co rlses
the step of excising a region conprising a B ce
froma section of said |esional tissue, and (b)

| ctgObbALDg ragcaadg%owwg; eg%% Q%ggg%% %@gt@{gk %ytétr oM ngg

t i sol ate

Leum’?ﬂé} ¥eth AsnSarebsbAne AlasGlieAss Thrchlackal flyssiye. G The
met hod of gjmai m 1, wherein ggep (b) of obtaigyng a
.pol ynucl eoti de encodi ng an anti body conprises the
step of anplifying a gene encoding an anti body

oo Vel =) qg%h d. i odyci
8 gaiﬁgrl gﬂd ac er‘gﬂ&n ?%gA'rtre 0 co?r%r%eg%t ﬁggsct%ep§g 336
Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp -
100 , 106 110

gg8c cag gga acc ctg gtc ace gte tee teca 366
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

210> 4

211> 122

212> PRT

<213> Homo sapiens

400> 4

R



I) preparing an expression vector conprising the

pol ynucl eoti de isolated by the nethod of claiml, ii)
i nt.roduci ng the expression vector of step i) to
produce host cell expressing the polynucleotide, iii)

culturing the host cell of step ii); and iv)

recovering an anti body mhi$6/ t,he expression
product. 5. The antibody p &d% n nmet hod of cl aim 4,

h f
OBV B Toe Bt b IR AR ) enetRe Phodia e
Elaim4 Mﬁth @ lesional tissug) (2) detectingsthe

- bi ndi ng between the anti body and the | esional tissue;
and (3) selecting an anti body that binds to the '
Jesslonare tesslee. Cfs ATNAlaE3d0610Phe I Ta PLE, SM@E@'A@nt he

‘region conprising a B cell,of the section of sa
IeS|onaI I'ssue i s excise y | aser n1crod3%sect|on _
(LMD). 7. The nmethod of claim1, wherein a nunber of B
27 8.

G T ??bﬁit "GHE AL Ebrein b 67 el s el ne
isolatdl is 5 cells or4pless. 1/141 SHERUENCE LI STI NG

<110> CHUGAI SEI YAKU KABUSHI KI KAl SHA PHARVALOG CALS
RESEARCH PTE., LTD. <120> ANTI BODI ES AGAI NST LESI ONAL

ATa SSUERe % 3 J - lg o< >
e S /00 Wiy R e v Ry

<160> 188

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
85 70 5 80

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

Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
| 100 | 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> B

211> 366

<212> DNA

<213> Homo sapiens

<220>
<221> (DS

222> (1).. (368}
223>

<400> &




<170> Patentln version 3.1 <210> 1 <211> 360 <212>
DNA <213) Honb sapiens <220) <221> CDS <222> (1)..
(360) <223> <400> 1 cag gtg cag ctg gtg caa tct ggg
get gag gtg aag aag cct ggg gcc 48 Gln Val Gn Leu

Val Gn Ser Gy Ala Qu Val Lys Lys Pro Ay Ala 1 5 10

15 tea gtg aag gtc tee tgt cag get tet gga tac atg

ttc acc ggc ttc 96 Ser \(/§al t}@ Val Ser Cys @ n Ala
Ser Ay Tyr Met The Thr &y Ptelo/141 20 25 30 tat

atg cac_t tg cga cag gee act gga caa ggg ctt gag
CBREICAPAE THY S16 GAAETE P8 BRAERRAE TIESC G 90 EBE GEGI y

Gl&i ValGiln Lew Vel WGIH SeMely 33 y401 4 ¥aD 0B @G PiP Gi‘g%r%‘?t
; aac agt ggt _gee aca ggc. tat &Pee cac aag ttt 19 y
Trp Met Asn®Thr Asn Ser Gy Ma Thr Gy Tyr APa H's
Lys Phe 50 55 60 cag gac agg gtc ace ctg ace agg gac
aeqg tea ate ago aca ggc tae 240 Gn Asp. Arg Val Thr
tef (e THER AFY YRS teEhgcaSEre (ted &% thhecq SteTegt 8se 2Bt 75

SeBQeudkn® UA0 St Lygokl:08%a Ghd ©
gtg ?éilt& t tgt YgSS Met A uﬁﬁgﬂﬁ%q‘gﬂg%gﬁru |rAg er

Asp Asp Thr Ala Val Tyr ¥yr Cys 85 90 95 30

gee atg cac tgg gte cge cag get cea gge aag ggg otg gag tge gte
-Gly Met His Trp Val Arg Gln Ala Pro Giy Lys Gly Leu Glu Trp Val
35 | 40 45

goa git ata tgg tat gat gea agt aat aaa tac tat gea gac toc gtg
Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
b0 55 60

A3g goe cga ttc_acc ate tee aga gac ast tee asg asc aca cig tat
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr ‘
65 70 75 80

- ctg caa atg aac age ctg aga gee gag gae acg got gtg tat tac fgt
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

£CE aga gal cac gge ott ggt gat caa gec foc tgg tic gac cec tgg
Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
100 105 110

g8Cc cag gga acc cig gtc aece gte tee tea
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

210>
211> 122
<212> PRT

48

96

144

162

240

288

336

366




gag age ace cag gag gtt tea tac tac get atg gac gtc
tgg ggc caa 336 Ala Arg Thr Gn Qu Val Tyr Tyr Tyr
Ala Met Asp Val Trp Ay Gn 100 105 110 ggg ace atg
gte ace gte tat tea 360 dy Pro Met Val Thr Val Ser
Ser 115 120 <210> 2 <211> 120 <212> PRT <213> Hono

sapiens <400> 2 G n Val Qyjiq%1Val Gn Ser Ay Ala
G@u Val Lys Lys Pro Ay A 10 -15 3/141 Ser Val

& Vahpe @ﬁ% Gn Ala Ser Ay Tyr Met The Thr Ay
%e 20%5%%% Met His Trp Val Arg Gn Ala Pro Gy

Gn dy Leu Glu Trp Met 35 40 45 Ay Trp Met Asn Thr
pSgr Ay Ala Thr Ay Tyr Ala His Lys Phe 50 55 60

: Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser

G Ve BlnTJmu oS Gl S5 Sby GUptCiy Ul dal @ly KioyGlidrahr

Ser Asp Asp r Ala Val Tyr A?/ Cys 85 90 95 a Arg

hr Gn Qu Val Tyr Tyr Tyr a Met Asp Val Tlp

Gn 100 105 110 Gy Pxo Met Vval Thr Val Ser Ser 115

s%?%fﬁgo iel? Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45 '

Ale Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 &0

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

Let Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

" Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
100 105 110

‘Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 " 120

210> 7 .
<211> 340
<212> DNA
<213> Homo sapiens

£220>
<221> CDS
£222> (1)..(339)




<211> 366 <212> DNA <213> Honp sapiens <220> <221>
CDS <222> (1).. (366) <223> <400> 3 cag gtc cag ctg
gtg caa tet gga gga gge gtg gte cag cet ggg agg 48
Gn Val Gn Leu Val dn Ser Gy Ay dy Val Vval @n
Pro Ay Arg 1 5 10 15 4/141 tee ctg aga etc tee tgt
gca got tot gga tte ace ttc agt ago aat 96 Ser Leu
Arg Leu Ser Cys Ala Ala Ser,dy _Phe Thr The Ser Sex
Asn 20 25 30 ggc atg catsi/g ‘%tle age cag get eta ggc
a ggg ctg gag tgg.gtg 144 dy Met His Trp Val Arg
Q@? Ala Pro Gy Lys Ay Leu Gu Trp Val 35 40 45 gea
gtt ata tgg tat gat gga agt aat aaa tat tat gca gat
too gtg 192 Ala Val Ile Trp Tyr Asp Ay Ser Asn Lys
<4902 %yr Ala Asp Ser Val 50 55 60 aag ggc ega tte ace

t P8 3 t ~ 8 tg.t ys
ot i%;’g BRE dif o Lol 20 I8 %%Sgﬁé%gégﬁﬂgi sy
GlpeplTGln 68u Ml 7BingBer iy Adadtlat Yelades dgs Fyogbhiydhyee
1 gag gat aeggot gtg tat tat fgt 288 Leu d ndet Asn

Ser Leu Arg Ala Gu Asp Thr Ala Vval Tyr Tyr s 85 90
95 geg aga gat cat ggc ctt ggt gat caa gee too tgg

t -0 3 ' u p
ac%a_ e A?éaa qE¢ tt%ggtgghgag Aé\%‘?ﬂi?% gg]grég&cHhac’c Gy d18Ugdd YadiS
Thr Val Thr Ile Ser Cys Lys Val Ser Gly His Asn Phe Ile Asp His

20 25 30

tac atg cat tgg gta caa cag gec cet gga saa geg oit gac tgg atg
Tyr Met His Trp Val Gln Gln Ala Pro Gly Lys Gly Leu Asp Trp Met
35 40 45

gg3 cta att gac cet gaa gat ggt cag acg mam tat toa gag agg tit
6ly Leu Ile Asp Pro Glu Asp Gly Gln Thr Lys Tyr Ser Glu Arg Phe
50 bb 60

gag gec aga gte aca atlt acc gog gac aag tca aca gac aca ace tac
Glu Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Asp Thr Thr Tyr
65 70 75 80

ttg gag gte age gge ctg aga tcg gas gac acg goe glt tat fte tgt
~‘Leu Glu Val Ser Gly Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
' 85 90 95

aca acg gac tig ggt gac ttg azt tat tgg aac cet ggt cac cgt cic
Thr Thr Asp Leu Gly Asp Let Asn Tyr Trp Asn Pro Gly His Arg Leu
100 105 110

cte a

Leu

43

96

192

240

288

336

340




100 105 110 ggc cag gga ace etg gtc ace gte tee tca
366 Ay An dy Thr Lou Val Thr Val Ser Ser 115 120
<210> 4 <211> 122 <212> PRT <213> Honp sapi ens <400>

4 5/141 Gn Val Gn Leu Val Gn Ser Ay Ay dy Val

Val Gn Pro Ay Arg 15 10 15 Ser Lou Arg Lou Sex

Cys Ala Ala Sex Ay Phe T : ex Ser Asn 20 25 30
@y Met His Trp Val Avg G'rgr/i}lﬂz?iro-(]y Lys Ay Lou

: %ﬂd)Trao Val 35 40 45 Ala Val Ile Trp Tyr Asp Ay Ser

n Lys Tyr Tyr Ala Asp Ser Val 50 55 60 Lys Gy Arg
Bid>THA3I l e Ser Avg Asp Asn Ser Lys Asn Thr Lou Tyr
%’i ZOP§§ SO Leu Gn Met Mh Sex Lou Avg Ala G ut Asp

?AI Val Tyr Tyr Cys 85 90 95 Ala Arg Asp His Ay
42318> GHymAsppidng Ala Sex Trp The Asp Pro Trp 100 105
110 Gy dn @y Thr Lou Val Thv Val Sex Ser 115 120
<210> 5 <211> 366 <212> DNA '

400> 8
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Arg Lys Pro Gly Thr
1 5 10 15

-

Thr Val Thr Ile Ser Cys Lys Val Ser. Gly His Asn Phe Ile Asp His
20 2b 30

Tyr Met His Trp Val Gln Gln Ala Pro Gly Lys Gly Leu Asp Trp Met
- 35 40 45

Gly Leu Ile Asp Pro Glu Asp Gly Gln Thr Lys Tyr Ser Glu Arg Phe
b0 bh 60

Glu Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Asp Thr Thr Tyr
65 : 70 ' 75 80

Leu Glu Val Ser Gly Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

Thr Thr Asp Leu Gly Asp Leu Asn Tyr Trp Asn Pro Gly His Arg Leu
100 105 110

Leu

210> 9

<211> 386

<212> DNA

<213> Homo sapiens




<213> How sapi ens <220> <221> CDS <222> (1).. (366)
<223> <400> 5 6/ 141 cag gte cag ctg gtg caa tot ggg

gga ggc gtg gtc cag act ggg egg 48 Gn Val @n Leu
Val Gn Sex Ay Ay Gy val val Gn Pro dy Arg 1 5 10

15 too ctg aga etc tee tgt gee goo tat gga ttc ace
ttc agt age aat 96 Ser Leu Arg Leu Ser Cys Ala Ala
Ser Ay Phe Thr Phe Ser n 20 25 30 ggc atg cac
tgg gtc ego cag get ace iggfgg§’§gg otg gag tgg gtg
<2%§>4 Gy Met Hs Trp Val Arg Gn Ala Pro Ay Lys Ay
u du Trp Val 35 40 45 goa gtt ata tgg tat gat gga
<23pt €p§ aaa tae tat gee gao too gtg 192 Ala Val Ile
, Ay Ser Asn Lys Tyr Tyr Ala Asp Ser Val 50
<2§@96g¥%a3§880 ega tte ace ate tee aga gac eat tee aag
{228)c ace ctg tat 240 Lys Ay Arg Phe Thr Ile Ser Arg
Asp Asn Ser Lys Asn Thr Leu Tyr 65 70 75 80 «ctg caa
atg aac age ctg aga gee gag gee acg get gtg tat tat
40@t @88 Leu A n Met Asn Ser Leu Arg Ala G u Asp Thr

Ala Val Tyr Tyr Cys 85 90 95 gag aga gat cat ggc Ot
CaR e S8 ,E‘\a{ﬁa g§p Faeotrtt ggp ©ea &ﬁ@eg‘g% e%@ F§E33E e9d gepvrg 48

Glf\val Hiln QR VAR G1H SerP8 ValeVall 0
Trp 100 1055110 gé% cggggg%iggéﬁbtalé?gaggei?féfgee

1 tea 366

tec ctg aga ote tee tgt gea gee tot gga tic ace tte agt age aat 96
Ser Leu Arg Len Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn.
20 25 30
gge atg cac tgg gic cge cag get cea gge aag ggg otg gag igg stg 144
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
gea git ata tgg tat gat gga agt'aat aaa tac tat gea gac tec gig 192
Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60
aag ggc‘cga ttc ace ate tec aga gac aat tcc aag aac aca ctg tat 240
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 ' 75 80
-elg caa alg aac age ctg aga gec gag gac acg get gite tat tac tgt 288
Len GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 G0 95
gog aga gat cac gge ctt ggt gat caa gee tee tgg ttc gac cec tgg 356
- Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
160 105 ' 110
BgC cag gga acc ctg gic-ace gte tee tea _ 366

Gly Gln Gly Thr Leu Val Thr Val Ser Ser




Gy dn dy Thr Leu Val Thr Val Ser Ser 115 120 <210>
6 <211> 122 <212> PRT 7/141 <213> Hono sapi ens <400>
6 Gn Val Gn Leu Val Gn Sex Ay Ay dy Val vVal Gn
Pro Ay Arg 15 10 15 Ser Leu Arg Leu Ser Cys Al a
Ala Ser Ay Phe Thr Phe Ser Ser Asn 20 25 30 Gy Met
H's Trp Val Arg Gn Al a Pif?_g%/ﬁLys Ay Leu Qu Trp
Val 35 40 45 Ala Val Ile Trp Tyr "Asp Ay Ser Asn Lys
Tyr TypygN a Asp Ser Valjpp50 55 60 Lys Ay Arg Phe Thr
Ile Ser Arg Asp Asn Ser Eys Asn Thr Leu Tyr 65 70 75.
80 Leu Gn Met Asn Ser Leu Arg Ala GQu Asp Thr Ala
Val Tyr Tyr Cys 85 90 95 Ala Arg Asp His Ay Leu Ay
Asp A n Ala Ser Trp Phe Asp Pro Trp 100 105 110 Ay
@1E>GI19- Thr Leu Val Thr Val Ser Ser 115 120 <210> 7
&411>1340 <212> DNA <213> Honp sapi ens <220>

212> PRT
<213> Homo sapiens

<400> 10 _
Gln Val Gln Len Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 b 10 15

Ser Lgu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 " bb 60

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

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120

210> 11
<2l1> 381




<221> CDS <222> (1)..

gtg
ggg
Val

tgc
Val

Asp
gga

o)

2939
Thr

(339) 8/141 <223> <400> 7 cag
ctg gtg caa tot ggg get gag gtg agg aag cot
48 dn Val An Leu Val Gn Ser Ay Ala Qu
Lys Pro Gy Thr 1 5 10 15 aca gtg aca ate too
gtt tot gga cac aac ttc ate gac cac 96 Thr
Ile Ser Cys Lys Val Ser Ay His Asn The Ile
20 25 30 tac atg cat tgP gta caa cag gee cot
ggg ett gac tgg ]at?'@?ﬂzl Tyr Met H's Txp Val
Bgmn Ala Pro Ay Lys Ay Leu Asp Trp Met 35 40 45
Ay att gac cot gas gat ggt cag aeg aaa tat.tea
BGf Lified®2 lily Leu Ile Asp Pro Gn Asp Ay Gn
Lys Tyr Ser G u Arg Phe 50 55 60 gag gge aga gte
att ace geg gac aag tea aca gac aca ace tac 240

cag
acg
Arg
aag
Thr
H s
aaa

aca
¢odg>n Ay Arg Val Thr Ile Thr Ala Asp Lys Sex Thr Asp
Thr Thr Tyr 65 70 75 80 ttg gag gtg age ggc ctg aga
28%g @ gac acg gee gtt tat ttc tgt 288 Leu Gu Val

Log|r g)y.(_@i)Arg Ser Gu Asp Thr Ala Val Tyr Phe Cys 85
90 9

<23j3@t
Tyr

aca acg gac ttg ggt gac ttg aat tat tgg aac cot
caa cgt etc 336 Thr Thr Asp Leu Gy Asp Leu Asn
Trp Asn Pro Gy His Arg Leu 100 105 110 etc a 340

Leu 9/141
<400> 11

cag gic cag cig gte caa tet gga pgetl gag ggg aaa aag
GIn Val Gln Leu Val Gln Ser Gly Ala Glu Gly Lys Lys
1 B 10

tct ctg mag atc tee 13T cag ggt tet gga tac aca tit
‘Ser Leu Lys Ile Ser Cys Gln Gly Ser Gly Tyr Thr Phe
20 25

tgg atc gee tgg gty cge cag agg cec ggg asa gge otg
Trp Ile Ala Trp Val Arg Gln Arg Pro Gly Lys Gly Leu
' 35 40 45

ggg ate ate tat cet ggt gac tet gat ate a2aa tac agt
Gly Ile Ile Tyr Pro Gly Asp Ser Asp Ile Lys Tyr Ser
50 55 60

caa gge cat gte ace ate tea gee gac acg tee atg aac
Gln Gly His Val Thr Ile Ser Ala Asp Thr Ser Met Asn
‘65 - 70 75

ctg cag tgg aac acc ctg aag gee tcg gac ace gee atg
'L_eu Gln Trp Asn Thr Leu Lys Ala Ser Asp Thr Ala Met
85 90

gog aga cat saa ggg acc agg tic ggg gag gtt tig geg
Ala Arg His Lys Gly Thr Arg Phe Gly Glu Val Leu Ala
100 105

ccg gga gag
Pro Gly Glu
15

age aat tac
Ser Asn Tyr

30

gag tgg atg
Glu Trp Met

ceg tee tte
Pro Ser Phe

ace gec tac

Thr Ala Tyr

80
tac tac tgt
Tyr Tyr Cys

95

gtt gge aac

Val Gly Asn
110

48

86

182

240

288

336



<210> 8 <211> 113 <212> PRT <213> Honp sapi ens <400>
8 Gn Val Gn Lau Val @dn Ser Ay Ala Au Val Arg Lys
Pro Ay Thr 1 5 10 15 Thr Val Thr Ile Ser Cys Lys
~Val Ser.G@y His Asn The Ile Asp H's L 20 25 30 Tyr
Met Hs Trp Val Gn Gn Ala Pro Gy Lys Ay Leu Asp
Trp Met 35 40 45 Ay Lou BlLE1A4pl Pro Au Asp Ay A n
Thr Lys Tyr Ser Gu Arg The 50 55 60 du Ay Arg Va
Thr Ile Thr Ala Asp Lys Ser Thr Asp Thr Thx Tyr 65 70
O Leu Gu Val Ser dy Leu Ser A u Asp Thr Al a
Rt PyFECTE OFS ©5 96 5% oo terg ABEF BAE 18y sp Leu 381
T PhbYAspl PEo AP (15061A §1yHTEr A muw@alm 450  Leu
10> ? <211> 36 <212> DNA <213> ang sapi ens '
cogo ®)

107 1411152505 <2215 <222> (1). <223>
210> 12

211> 127

<212> PRT

{213> Homo sapiens

460> 12

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Gly Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys Ile Ser Cys Gln Gly Ser Gly Tyr Thr Phe Ser Asn Tyr
20 25 30 '

Trp Ile Ala Trp Val Arg Gln Arg Pro Gly Lys Gly Leu Glu Trp Met
35 .40 45

Gly Ile Ile Tyr Pro Gly Asp Ser Asp Ile Lys Tyr Ser Pro Ser Fhe
50 55 60

Gln Gly His Val Thr Ile Ser Ala Asp Thr Ser Met Asn Thr Ala Tyr
65 70 ‘ 75 80

Lev Gln Trp Asn Thr Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 80 _ 95

Ala Arg His Lys Gly Thr Arg Phe Gly Glu Val Leu Ala Vsl Gly Asn
100 105 110

Trp Phe Asp Pro Trp Gly Gln Gly Thr Len Val Thr Val Ser Ser
115 120 125 '




<400> 9

gto
Ay
aga
aat
Thr
cag
H s
Val

<400>

cag
Ay
etc
96

The
got
Trp

cag gte cag
cot ggg agg

dy Val Vval

toe tgt gea
Ser Leu Arg
Ser Ser M.
eoa ggc aag
Val Arg A n

ctg gtg caa tot ggg gga gge gtg
48 Gn Val G n Leu Val dn Ser

GnPrody Arg 1 510 15 tee etg
gee tot gga ttc ace tto agt age
Leu Ser Cys Ala Ala Ser Ay Phe
20 25 30 ggc atg can tgg gte ego
ggg ct gag tgg gtg 144 Gy Met
Lys Ay Leu Gu Trp

35 40 45 gea gtt ate tgg tat gat gga agt eat aaa

tat

78"

age ttc ace ate,

868

gca gac too
Asn Lys Tyr

gtg 192 Ala Val Ile Trp Tyr Asp
Tyr Ala Asp Ser Val 50 55 60 aag
tee. aga gac sat tee aag aac ace

240 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn

$ Asn Thr Leu
Ctg aga gee gag
tom MepieAsn Ser
Tyr Cys 85 90 95 gag aga gat cac gge ett ggt gat
gee tee tgg ttc gao ccc tgg 336 Ala Arg Asp His

Leu Ay Asp G n Ala Ser Trp Phe Asp Pro Trp 100
é&% ggc eag gga ace ctg gte ace gte tee tea 366
Gy Thr Leu Val Thr Val Ser Ser 11/141 115

{2&10£3653

13

Tyr 65 70 75 80 <ctg caa atg. aac
gac acg get gtg tat tan tgt 288
Leu Arg Ala G u Asp Thr Ala Vval

<211> 122 <212> PRT

cgg gic cag ctg gt caa tot gey got gag {tg zag acg cet ggg toco
Gln Val Gin Leu Val Gln Ser Gly Ala Glu Leu Lys Thr Pro Gly Ser
1 5 10 15

teg gig maa tie toe tge zag get tee gga gge age tte age aac tat

Ser Val Lys Phe Ser Cys Lys Ala Ser Gly Gly Ser Phe Ser Asn Tyr

20 25 30

get ate ace tgg gtg cga cag gec cct gga caa ggl ctt gag tgg aig
Ala Ile Thr Trp Val Arg Gln Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45

Egga agg atec ate cet ate ttt ggt ata coa aac tac gea cag gaa itic
Gly Arg Ile Ile Pro Ile Phe Gly Ile Pro Asn Tyr Ala Gln Glu Phe
&0 55 60

cag gsc aga gte acg att ace gece gac gat fce acg ace aca gic tac
Gln Gly Arg Val Thr Ile Thr Ala Asp Asp Ser Thr Thr Thr Val Tyr
65 : 70 75 ' 80

atg gaa ctg age age ctg aga tct gag gac acg geco gtg tat tac tgt

‘Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 95

06

144

192

240

288

i




<213> How sapiens <400> 10 Gn Val dn Leu Val Gn
Ser Ay Ay dy val val Gn Pro Ay Arg 1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe
5er Ser Asn 20 25 30 dy Met His Trp Val Arg G n Ala
Pro Ay Lys Ay Leu Gu Trp Val 35 40 45 Ala Val lle
Trp Tyr Asp Ay Ser Asn LX%}%VE T&r Ala Asp Ser Val
50 - 55 60 Lys Ay Arg Phe r ﬁé Ser Arg Asp Asn Ser

5 70 75 8 { Asn S
TR Bn A o bod st g e g dtagRigess 3
MiaaAyg dspdpnHier [e Gledla BroAdsn Ghn Tpalipe Rhd Mep Bhe N

Asp Pro TH@O 100 105 110 o5 Gn dy Thr LgﬂaVal Thr
Val Ser Ser~ 115 120 <21 11 <211> 381 127141 <212>

DNA <213> Honp sapiens <220> <221> CDS <222> (1)..

8 <£%3 5400> 11 ca tc cag ctg gtg caa tot gga -
e, A€ 88 8 G Ha 5 et B 368
Trp Gly Gln Gly Pro Arg Ser Pro Ser Pro

115 120

216> 14
211> 122
<212> PRT
{213> Homo sapiens

400> 14
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Leu Lys Thr Pro Gly Ser
1 5 10 15

Ser Val Lys Phe Ser Cys Lys Ala Ser Gly Gly Ser Phe Ser Asn Tyr
20 25 30

Ala Ile Thr Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Ile Pro Ile Phe Gly Ile Pro Asn Tyr Alas Gln Glu Phe
50 . b5 : 80

Gln Gly Arg Val Thr Ile Thr Ala Asp Asp Ser Thr Thr Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Aép Thr Ala Val Tyr Tyr Cys
35 90 95

Ala Arg Asp Asn Ser Ile Gly Ala Pro Asp Thr Trp Trp Phe Asp Pro
' _100 105 110




G@n Val Gn Leu Val Gn Ser Ay Ala Gu Gy Lys Lys
Pro dy u 15 10 15 tat ctg aag ate tea tgt cag ggt
tot gga tac aca ttt ago aat tac 96 Ser Leu Lys Ile
Ser Cys An Ay Ser Gy Tyr Thr Phe Ser Asn Tyr 20 25
30 tgg ate gee tgg gtg ego cag agg ccc ggg aaa gge
ctg gag tgg atg 144 Trp Ile Ala Trp Val Arg G n Arg
Pro Ay Lys Ay Leu Au Trp Met 35 40 45 ggg ate ate
tat cot ggt gac tot gat hte-ahd lac agt cog too ttc
192 dy llelle Tyr Pro Ay Asp Seér Asp |Ile Lys Tyr

T15e6] PPGin Sy MoeAR0SEb PEO RaaPggc cat gtc ace ate tea
gcc gﬁl?saeg tee atg 23 pace gee tac 240 Gn dy H's
Val T Ile Ser Al a gThr Ser Met Asn Thr Ala Tyr 65
70 75 80 <ctg cag tgg aac ace ctg aag gee tog gac ace
gee atg tac tac tgt 288 Leu Gn Trp Asn Thr Leu Lys
Ala Ser Asp Thr Ala Met Tyr Tyr Cys 85 90 95 gagaga

<40r d8a ggg ace agg ttc ggg gag gtt ttg gag gtt ggc
(232%? igg Ala Arg H's Lys Ay Thr Arg Phe Ay G u Vval
| Val Gly Asu 100 105 110 13/141 tgg ttc gee

{2¢2x DNA gge cag gga ace ctg gtc ace gte tee tea 381

he Asp, Pro Trp Gy @ n Ay Thr Leu Val Thr Val
<2£é$ E@W’fﬁ%ﬁﬁﬁo 125 <210> 12 <211> 127 <212> PRT

<213> Hono sapi ens <400> 12
<220>
221> (BS

<222>  (1).. (360)
<223>

<400> 15

cag gtc cag etg gtg cas tet ggg got gag gtg aag aag cet ggg gee
 Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

tea gtg aag gte tee igt cag get tet gga tac atg tic ace gge tte
Ser Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe
20 25 30

| tat atg cac tgg gtg cga cag gee cct gga caa gRe cit gag tgg atg
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

gga tgg atg aac act aac agt ggt goc aca gge tat gea cac aag tit
Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe
50 55 : 60

cag gac agg glte ace clg ace agg gac acg tee ate agb aca ggc tac
Gln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr
65 - 70 B 80

_atg gag ctg gge gge oig aca tet gac gac acg gec gtg tat tat igt

48

96

182

240

288

F
B




G@n Val dn Leu Val Gn Ser Ay Ala Au Gy Lys Lys
Pro Ay u 15 10 15 Ser Leu Lys Ile Ser Cys dn
Ay Ser Ay Tyr Thr Phe Ser Asn Tyr 20 25 30 Trp Ile
Ala Trp Val Arg Gn Arg Pro Ay Lys Gy Leu Qu Trp
Met 35 . 40 45 dy Ilelle Tyr Pro Ay Asp Ser Asp

Ile Lys Tyr Ser Pro Ser 0 60 Gn Ay H s Val
Thr Ile Ser Ala Asp Thr ée?’ﬂat'lifn Thr Ala Tyr 65 70

R Tt el b 65" 5 hap dom i AL ST e B Py

Phe Ay Au ¥al Leu Ala Val @y Asn 100 105 ¢40 Trp
‘Phe Asp Pro Trp Ay A n Ay Thr Leu Val Thr Val Ser
Ser 115 120 125 14/141 <210> 13 <211> 368 <212> DNA

f %e,sg@g s tatEZZQc? t&e??gih% @@ng%fa?g@ggg ch66) 336
C ca aa a
érgaﬁma‘é@ ége ‘@S o'Bm ﬁ%i?% 5@ Ha &a%\}gl g%ﬁ 999

Ser Gy Algh A u Leu Lys Thps Pro Gly Ser 1 4pl0 15

ggg aca atg gte acc gte ftet tea 380

Gly Thr Met Val Thr Val Ser Ser '
115 120

210> 16

211> 120

212> PRT

<213> Homo sapiens

<ADDY> 16

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

- Ser Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe

20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe

50 - bd 60

Gln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr
65 70 75 80

Met Glu Len Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys

85 %0 . 95



tog gtg aaa no too tgc aag get too gga ggc ago ttc age

aac tat 96 Ser Val Lys Phe Ser Cys Lys Ala Ser Gy
Ay Ser Phe Ser Asn Tyr 20 25 30 get ate ace tgg gtg
ega cag goo cot gga caa ggt ctt gag tgg atg 144 Ala
I[le Thr Trp Val Arg Gn Ala Pro Ay Gn Ay Leu Gu
Trp Met 35 40 45 gga agg ate ate cot ate ttt ggt ata
eta aac tac gea cag gaa tte 192 dy Arglle lle Pro
Ille Phe Ay Ile Pro Asn T A4 B n A u Phe 50 55 60
e gtc acg att ace gee gao gat too acg ace
Alao@gg'aer Ggrm G%U.(Wald‘}rr Gy Tar gAvaMetTiAsp 1Mad T GIyt &lmsp
Asp Ser Thg Thr Thr Val Tyge 65 70 75 80 d gaa ctg
ago ago Ctg age tct gag gac aeg,gee gtg tdat tae tgt
_ 288 Met du Leu Ser Ser Leu Arg Ser.d u Asp Thr Al a
- GlgaflhrT?XJt ﬂff T%‘SVﬁS%e%O 95 15/ 141 gcg aga gat aat tea
gea cet ga tgg tgg tte gac coo 336 Ala
Aﬁ@ Asn Sex |le G0 Ala Pro Asp Thr Trp Trp Phe
Asp Pro 100 105 110 tgg gge cag gga cea egg tea cog
tot cot ca 368 Trp Ay Gn Ay Pro Arg Ser Pro Ser
Pro 115 120 <210> 14 <211> 122 <212> PRT <213> Hono

pi eps <400> 14 A n Val G@n Lau Val Adn Ser Ay Al a
<2i§3 ﬁQLI L '

ys Thr Pro dy Ser 1 5 10 15
211> 365 :

- <212> DNA
213> Homo sapiens

220>
<221> €DS

222> (1).. (363)
(223>

400> 17

cag gte cag ctg gig caa tet gee #wa gge gtg gle cag cet gge asg
Glnh Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

tece ctg aga cte tec tgt gea goe tet gga tte ace tte agt age ant
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
20 ' 25 - 30

gge atg cac tgg gto cgcl cag get cea gge aag gag clg gag tgy gtg
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

goa gtt ata tgg tat gat gga agt aat aaa tac tat gea gac tec gtg
Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60

2ag gegc cga ttoc ace atc fce aga gac aal Lee aag aac aca cig tat
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

48

96

144

192

240

S
el




Ser Val Lys The Ser Cys Lys Ala Ser Ay GIy Ser The

Ser Asn Tyr 20 25 30 Ala Ile Thr Trp vVal Arg G n Al a
Pro Ay Gn Ay Leu Gu Trp Met 35 40 45 dy Arg lle

Ile Prolle Phe Ay Ile Pro Asn Tyr Ala A n du Phe

50 55 60 GInGIyArgVaI Thr 1le Thr Ala Asp Asp Sex
Thr Thr Thr Val Tyr 70 75,80 .Met A u Leu Ser Ser
Afa94a1 4yr Tyr Cys 85 90 95

Leu Arg Ser G u Asp Thr
@na Arg Asp Asn? e Ay Ala%;ro Asp Thr Trp Trp
$he Asp Pro 1007405 110 16/141

rp Gy An dyfPro

-Arg Ser Pro Ser Pro 115 120 <210> 15 <211> 360 <212>

DNA <213> He= sapiens <220> <221> CDS <222> (1)..

(8608 k@735 agaobhe A% €AY PECECARCR €Y (i WHatietihgg

g0t t g
g G%ageg éx,rgnfm Bﬁﬁﬂ%"i&l%glﬂu ﬁs,g, flscs Ag? g‘JaYa'i‘yrGfﬁ b?y

15 toe gtg gtc toe tgt c get tot ggat% atg
ttc ace ggc ttc 96 Ser Val Lys Val Ser Cys A n Ala

Ser Ay Tyr Met Phe Thr dy Phe
geg aga gat cac gge ctt gt gat caa gee toe tgg ttc gec cec igg

Ala Arg Asp His Gly Len Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
100 105 110

gge cag gga ace otg gic ace gte tee te
Gly Gln Gly Thr Leu Val Thr Val Ser
115 120

210> 18

211> 121

212> PRT

<{213> Homo sapiens

400> 18
Gln Val Gln Leu Val Gln Ser Gly Gly Gly VYal Val Gln Pro Gly Arg
1 ) 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val 1Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 bb 60

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

288

10

336

- 365




20 25 30 tat atg cac tgg gtg cga cag gee cot gga taa
ggg ett gag tgg atg 144 Tyr Met His Trp Val Arg @n
Ala Pro dy G@n Ay Leu Au Trp Met 35 40 45 gga tgg

atg aac act aac agt ggt goo aca gge tat gca cac aag
ttt 192 dy Trp Met Asn Thr Asn Ser Ay Ala Thr Gy
Tyr Ala H's Lys Phe 50 55 60 cag gee egg gtc ace ctg
ace egg gac aeg too ate age aca ggc tac 240 dn Asp
Arg Val Thr Leu Thr Arg A&h/Thed Ber Ile Ser Thr Ay

65 70 75 80 atg gag ctg ggc ggc ctg aca tot gac

Lega(anaiée} dote Sgt d.enadrg Ala (Gt AO8TH7 A4 ¥al VBtr T Cyeu
Ay Gy Leugkthr Ser Asp Asp 'er Al a Val Tyr gr Cps 85
90 95 gag aga ace cag gag git tau tau tau g atg gac

gtc tgg ggc caa 336 Ala Arg Thr Gn G u Val Tyr Tyr

Vi T 1 1 aca
mdfs 4 B ol LTt B S0 A‘f'a§ T B Ao PR
Ser Ser 16 120 <210> 1405211> 120 <212H0PRT <213>
"Honmo sapiens <400> 16 Gn Val G n Leu Val Gn Ser Ay
Ala Qu Val Lys Lys Pro Ay Ala 1 5 10 15 Ser Val

Gly ¥dn \Ally Ber Laydali ThrAVsl Ser Ay Tyr Met Phe Thr Ay
The 21(1525 30 190

210> 19
211> 366
<212> DNA
213> Homo sapiens

<220>

<221> (DS

222> (1).. (366)
223>

400> 19

cag gie cag otg geg caa tet gga gge gge gtg gic cag cet ggg agy
GIn Val GIn Leu Ala Gln Ser Gly Gly Gly Val Val Gin Pro Gly Arg
1 b 10 15

tee ctg aga cte tee tgt gea gec tet gga tic age tic agt age tat
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Ser Tyr
20 25 30

gge atg cac tgg gte cge cag get cea ggc aag geg ctg gag tgg gtg
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
' 35 40 45

gea git ata tgg tet gat gga ‘age tat aaa tac tat gca gaa tee gtg
Ala Val Ile Trp Tyr Asp Gly Ser Tyr Lys Tyr Tyr Ala Glu Ser Val
50 55 _ 6 - T

96

144

152




Tyr Met Hs Trp Val Arg A n Ala Pro Gy Gn Gy Leu
GQu Trp Met 35 40 45 @y Trp Met Asn Thr Asn Ser Ay
Ala Thr Ay Tyr Ala His Lys Phe 50 55 60 dn Asp Arg
Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Ay Tyr

65 70 75 80 Mt Gu Leu Ay Gy Leu Thr Ser Asp Asp
Thr Ala Val Tyr Tyr Cys igé?O 35_ 8/141 A a Arg Thr
A@n du Val Tyr Tyr Tyr ME pVvVal Trp Gy dn
100 105 110 Gy Thr Met Vval Thr Val Ser Sex 115 120
<210> 17 <211> 365 <212> DNA <213> Hono sapi ens -

| 52208 $2816tcChR atR337 4gh) gac 363kc M2 540Q%g Hatcag

Sckodraghedt e Ve seFrigolen/aem &8, 1gsr Ak gt iy
3@l Val Gn Pro ghyy. Arg 1 5 10 195 tea ctg .aga. etgp toe

tgt gca gee tot gga tte ace ttc agt age aat 96 Ser
Leu Arg Lou Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser

é,egrcéis&tg%a%%;coct@%gaaéce ggcﬁ&cggcgtg%tam ¢80 198ttggca
I?gc aac);i ggg etg gag g% gt(?l 144
eun Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

' 85 90 ‘ 85

gcg aga gat cgg ggg tog gty gag atg get aca ate geg gac tac tgg
Ala Arg Asp Arg Gly Ser Val Glu Met Ala Thr Ile Ala Asp Tyr Trp
100 105 110

gge cag gga ace ctg gte ace gic toe tea
- Gly Gln Gly Thr Len Val Thr Val Ser Ser
' 115 120

210> 20

<211> 122

212> PRT

<213> Hemo sapiens

400> 20
Gln Val Gln Leu Ala Gln Ser Gly Gly Gly Val Val Gln Pre Gly Arg
1 : 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Ser Tyr
20 2b 30

Gly Met His Trp Val Arg Glp Ala Pro Gly Lys .Gly Leu Glu Trp Val
35 40 45

Ala Val Ile Trp Tyr Asp Gly Ser Tyr Lys Tyr Tyr Ala Glu Ser Val
50 . 55 . B0

240

288

336

366




Gy Met His Trp Val Arg G@n Ala Pro Ay Lys Gly Lou
Gu Trp Val 35 40 45 gca gtt ata tgg tat gat gga agt
aat aaa tac tat gca gac too gtg 192 Ala Val Ile Txp
Tyr Asp Ay Ser Asn Lys Tyr Tyr Ala Asp Ser Val 50 55
60 aag ggc ega ttc acc ate toe aga gao aat toe aag aac
aca ctg tat 240 Lys Gy Arg Phe Thr Ile Ser Arg Asp
Asn Ser Lys Asn Thr Leu Tyr 19/141 65 70 75 80 «ctg
caa atg aac ago etg agg e ghd dao acg got gtg tat
% %5 Leu G n Met Asn Ser Leu Arg Ala G u Asp
1y ﬁ%ﬂrﬂrfi/ﬁewga@pgbsrg@er dag Pa:ga’l‘lgatetcé"arggc
sg:tt ggt gat caaggee too tgg ttcggac coo tgg 336g,Al a
Arg Asp Hs Gy LenGIyAspGnAlaSer Trp Phe p
Pro Trp 100 105 110 ggc cag gga ace etg gtc aec gtc

LéﬁO@lﬂﬁ A y uryal é 5
<§10>n1§r<%‘%1§r§;ﬁa@51@ E%%Aégrl‘%;%m%ﬁrsg %ens
<400> 18 GrBdval Gn Leu Val® G n Ser Ay dydy Val
Val Gn Pro Ay Arg 15 10 15 Sex Leu Arg Leu Ser

Cys Ala Ala Ser GIR; Phe Thr Phe Ser Ser Asn 20 25 30
: A15| Aravber Ars GlypSeralialabiu dien MaallRr dlaiAta Lisp Ty Theu

Gn Trp Yﬁb 35 40 45 105 110

Gly_Gln Gly Thr Leu Val Thr Val Ser Ser
1156 120

210> 21

211> 366

<212> DNA

{213> Homo sapiens

220>
221> DS

222> (1).. (366)
293>

<400> 21

cag glo cag otg gtg caa tet gge gea gge gtg gitc cag cct ggg ags 43
 Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 10 15

tce otg aga cte tee tgt gea gee tet gga tte age tte agt age tat 06
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Fhe Ser Ser Tyr
20 25 30

gge atg cac tgg gle cge cag got cca gge aag gge ctg gag tgg gtg 0 144
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val - |
35 40 45 | |




Ala Val Ile Trp Tyr Asp Ay Ser Asn Lys Tyr Tyr Ala
Asp Sex Val 50 55 60 Lys Gy Arg Phe Thr Ile Ser Arg
Asp Asn Ser Lys Asn Thr Leu Tyr 65 70 75 80 20/ 141
Leu G n Met Asn Ser Leu Arg Ala GQu Asp Thr Al a Val
- Tyr Tyr Cys 85 90 95 Ala Arg Asp Hs Gy Leu Ay Asp
A n Ala Ser Trp Phe Asp Pro J}i OO 105 110 Ay dn
@y Thr Leu Val Thr Val Sérd /14 12 <210> 19 <211>
366 <212> DNA <213> Honp sapi ens <220> <221>
RSt @7 o8 HoRaL 4B PR HI0A §0¢ A5 LRE By TeF Pidc 92
.&Paa t g t i3 rﬂ%er@all

Cor VP i P O L Rl & Nar R g e
GyShrg 1 5 10 15 ©ée etg age etc i tgt gee gee tot
gga tto age no agt age tat 96 Ser Leu Arg.Leu Ser. Cys
Ala Ala Ser Ay Phe Ser Phe Ser Ser Tyr 20 25 30 gc
2A8) SBQCER dgcgrle abke t@agasgozact 8’k dee aéagaagggcfctc@ggt@g
| Eﬁgegm\tar%%e ﬁj‘y%?% \f' @Oyﬂgiﬁf LyP el P eu ngy

i

240

ctg caa atg maec age ctg aga gee gag gac acg get gtg tat tac tgt 288
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys ‘
85 90 95

geg aga gat cge gee teg gta gag atg get aca atc geg gac tac igg 336
Ala Arg Asp Arg Gly Ser Val Glu Met Ala Thr Ile Ala Asp Tyr Tip
100 105 110

ggc cag gga ace ctg gte ace gte tce tea - 366
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

210> 22
211> 122
212> PRT
<{213> Homo sapiens

400> 22
Gln Yal Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Ser Tyr
20 25 30 '

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45



gee gtt ate tgg tat gat gga age tat aaa tac tat gca
gaa tee gtg 192 Ala Val Ile Trp Tyr Asp Ay Ser Tyr
Lys Tyr Tyr Ala Qu Ser Val 50 55 60 21/141 aag gge
ega tte ate ate tee aga gac aat too aag aac ace ctg
tat 240 Lys Ay Arg The Ile Ile Ser Arg Asp Asn Ser
Lys Asn Thr Leu Tyr 65 70 75 80 <ctg oaa atg aac age
ctg aga gee gag gae aeg get gte tat tac tgt 288 Leu
Gn I\/let Asn Ser Leu Arg 24 Ald Asp Thr Ala Val Tyr
Tyr 85 90 95 geg aga gat egg ggg tog gtg gag atg
Alge\fala are Tyt AapaBly Ser tTyy BR6TyATar Alg BspSér §ald v
Sefy Val du Met AlgsThr Ile Ala Asg Tyr Trp 100 105
11 gge cag gga acé ctg gtc ace g g too tea 366 Gy
Gn @y Thr Leu Val Thr Val Ser Ser 115 120 <210> 20

L R B, B2 B By RS B S O B O

65y Arg 1 5 107015 Ser Leu Arg7ieu Ser Cys Al asdl a
Ser Ay Phe Ser Phe Ser Ser Tyr 20 25 30 Gy Met His
Trp Val Arg Gn Ala Pro Ay Lys.dy Leu GQu Tip Val

LeBH14 MeASAA SeWdleul Arg Al GTyrAspsThrGiVa Fak Thyr Tsl:tyﬂyél' yr
Tyr Al a GIuEer Val 50 55653% 05

Ala Arg Asp Arg Gly Ser Val Glu Met Ala Thr Ile Ala Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
116 120

210> 23
211> 366
{212> DNA
213> Homo sapiens

220>
221> CDS

<222> (1).. (366)
<223

<400> 23

cag gle cag ctg gig caa tet ggp gga gge gig gtc cag cet ggg age
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 ' 10 15

tee et aga cte tec tgt gea gee tet _ggé tte age tic agt age tat
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Ser Tyr
' 20 - 25 : 30

£86 atg cac tgeg gte cge cag got cea ggo aag BEE ctg gag__t_gg gteg

48

96

. 144

RN




22/141 Lys Gy Arg Phe Ile Ile Ser Arg Asp Asn Ser
Lys Asn Thr Leu Tyr 65 70 75 80 Leu G@n Met Asn Ser
Leu Arg Ala G u Asp Thr Ala Val Tyr Tyr Cps 85 90 95
Ala Arg Asp Arg Gy Ser vVal u Met Ala Thr Ile Ala
Asp Tyr Trp 100 105 110 Gy Gn dy Thr Leu Val Thr

Val Ser Ser 115 120 1 > 366 <212> DNA
<213> Hono sapi ens <220>§52%1 %ﬁs <222> (1).. (366)

23 0 75 0% M 4R 0L, S RO 9

Ser dys dy Ay Val VvahpgG@n Pro Ay. Argigl 5 10 15 tee
ctg aga etc tee tgt gea gcc tot gga ttc ago tte agt
age tat 96 Sex Leu Arg Leu Ser Cys Ala Ala Ser Ay

gEsJegéettaPtagg $at &%Xg&vageqa%ﬁommgt agtcg ga&acttcg% th c
eta ggc _aa g}g ctg g tg

’\ﬂv@t‘»’allt etiftp Var Aspgbla Renitar Ayvs uLé%r &FL

Trgpval 35 40 45 23¢g41 gea gtt at ggtgg tat gat gga

agt tat aaa tac tat gea gaa tee gtg 192

asg ggc cga ite atc atc tcc @ga gac aat toc aag aac ace cig tat
Lys Gly Arg Phe Ile Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

ctg caa atg aac age cig aga goc gag gac acg got gic tat tac tgt
Leu Gln Mot Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
86 90 95

geg aga gat cgg ggg tcg gta gag atg get aca ate geg gac tac tgg
Als Arg Asp Arg Gly Ser Val Glu Met Ala Thr Ile Ala Asp Tyr Trp
100 105 _ 110

gge cag gepa acce cig gte acc gte tee tea
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

210> 24

211> 122

<212> PRT

<213> Homo sapiens

400> 24 ‘
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15 '

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Ser Tyr
20 o 25 30

192

288

336

366



Ala Val Ile Trp Tyr Asp Ay Ser Tyr Lys Tyr Tyr Al a

A u Ser Vval 50 55 60 aag.gge ega tte ate ate tee aga
gac aut too aag.aac ace ctg tat 240 Lys Ay Arg Phe
Ile lle Ser Arg Asp Asn Ser Lys Asn Thr Len Tyr 65 70

75 80 ctg caa atg aac age ctg aga gco gag gac aeg get
gtg tat the tgt 288 Leu Gn Met Mh Ser Leu Arg Al a

@ u Asp Thr Ala Val Tyr Tyr Cys 85 90 95 geg aga gat

€gg ggg teg gta gag atg D& acqg pte gcg gae tac tgg
336 Ala Arg Asp.Arg Ay Ser Val Gn Met Ala Thr Ile

GIN Wt s Tve VIR %O@halﬂﬁa P10 Gl%gﬁysc 8y 998 A%eTH Yabt e

ace gte too te Len Val Thr Val
Ser S&t 115 120 <2104022 <211> 122 912> PRT <213>
Hono sapi ens <400> 22 G’ n VaI G@n Leu Val Gn Ser Gy
ley G%Jé Val Val dn 1510 15 Ser Lau
AlarVglLHe Sar Teydsn %ls'Afi%r §@¥ l@SyTVPhEYlséﬂaFﬂi@ gt ¥
Ty 20 25 30 Ay bt Hs Trp Val g A n Ala Pro Gly
Lys Gy Leu Qu Trp Val 35 40 45 24/141 Al a Val lle
Trp Tyr Asp Ay Ser Tyr Lys Tyr Tyr Ala Qu Ser Val 50

LV§EGI§OArgL{l§au@l¥ AL GdPhgrd ASp 14s8 RBY LN A Sdh PpF Lys
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 95

Ala Arg Asp Arg Gly Ser Val Glu Met Ala Thr Ile Ala Asp Tyr Trp
' 100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser .
115 120

<210> 25

<211> 370

<212> DNA

<213> Homo sapiens

{2207

<221> CDS

222> (1).. (369)

223>

400> 25

cag gta cag ctg cag cag tca ggt cea gea ctg gig aag coe teg cag 48
Gln Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 10 ib

ace cic teca cte acc tgt gec atc tee gge gac agt gie tot age aac 96

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser Val _Ser Ser Asn




65 70 75 80 Leu G n Met Asn Ser Leu Arg Ala A u Asp
Thr Ala Val Tyr Tyr Cps 85 90 95 Ala Arg Asp Arg Ay
Ser Val u Met Ala Thr Ile Ala Asp Tyr Trp 100 105
110 Gy Gn dy Thr Leu Val Thr Val Set Ser 115 120
<210> 23 <211> 366 <212> DNA <213> Hono sapi ens

<220> <221> CDS <222> (18.7%2?64 1 <223> <400> 23 cag
gto cag ctg gtg caa tot gdg 9ga ggc gtg gtc cag cct
ggg agg 4 0(a'n Val A n Ley. Val G n Ser Glg Gy Ay
Val vVal GHh Pro Ay Arg 1 10 15 toe ctg gga‘ etc tee

tgt gca gee tot gga tte age ttc agt age tat 96 Ser
Phe Ser The, Ser

u ey Ser s Ala Ala Ser 4

S8 5% thel Gtsci, TG lhe g e oy GO (PR B b iPaEca
Bgc Abad lgdirpcBly Gay ILgairgt Glnlddr b6 B4t Arg §1ViEku Hla
Trp Val,.Arg A n Ala Pro,dy Lys Ay Leu,du Trp Val 35
40 45 é;éa gtt ata tgg t'@t gat gga agt.t aaa tae tat
gca gaa tee gtg 192:;. Ala Val Ile Trp Tyr Asp Gy
fsgegr m:.rﬁ/ ,rgglé yasggTXcra Jc-gcr télc %gg tuccsger;g g!g tsagn) asa% S;Qt tat aca
Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Thr

80 ] 60

gtz tet gtg aas agt cgam afa acc ate aag ccd gac asca tec zag aac
Yal Ser Val Lys Ser Arg Ile Thr Ile Lys Pro Asp Thr Ser Lys Asn
65 70 15 80

cag tic tec ctg cag ctg mac tet gty act cce gag gac acg got glg
Gln Phe Ser Leu GIn Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Val
85 - 90 95

tat tac tgt gea aga toa cag gaa gag cac cgg teg ttg gat gat get
Tyr Tyr Cys Ala Arg Ser Gln Glu Glu His Arg Ser Leu Asp Asp Ala
100 104 110

ttt gat atc tgg gac cac ggt cac cgt cte oic a
Phe Asp Ile Trp Asp His Gly His Arg Let Len
115 120

£210> 26

{211> 123

{212> PRT

- <213> Homo sapiens

400> 26
Gln Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 | 10 | 15

144

102

240

288

336

370



aag ggc ega tte ate ate too aga gac aat too aag aac
ace ctg tat 240 Lys Gy Arg Phe Ile Ile Ser Arg Asp
Asn Ser Lys Asn Thr Leu Tyr 65 70 75 80 <ctg caa atg
aac age ctg aga gee gag gee aog got gtc tat tac tgt
288 Leu A n Met Asn Ser Leu Arg Alad u Asp Thr Al a
Val Tyr Tyr Cys 85 90 95 geg aga gat egg ggg tog gta
gag atg got aca ate geg gee tae tgg 336 Ala Arg Asp
Arg Gy Ser Val Gu Met A/ Thd lie Ala Asp Tyr Trp
100 105 110 gge ca a ace etg gte ace gte tee toa
Thzeleu &y Leiilhe stTﬁ?a Ega Szl GIphAsvBer Sed Sor Sdr1 Bs120
<210> 24 45211> 122 <212 PRT <213> Hono pi ens
<400> 24 n Val @n Leu Gn Ser dy Qdy Gy Vval
Val G@n Pro Ay Arg 15 10 15 Ser Leu Arg Leu Ser

r epoerl T
seyfafh b R 4G GEh SoPe SRty fh Sy
Ay L8y du Trp Val 35040 45 Ala Val 45l e Trp Tyr Asp
Gy Ser Tyr Lys Tyr Tyr Ala Qu Ser Val 50 55 60 Lys
Gy Arg Phe Ile Ile Ser Arg Asp Asn Ser Lys Asn Thr
Trndqugr}y A% ThD Ti5 BOr AteFed hysVEtp Asn ASerAspeTymAdhr Al a
Gléb Asp Thr Al a VaJ‘55 Tyr Tyr Cys 60

Val Ser Val Lys Ser Arg Ile Thr Ile Lys Pro Asp Thr Ser Lys Asn
65 70 75 80

Gln Phe Ser Leu Gln Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Val
85 90 3]

Tyr Tyr Cys Ala Arg Ser Gln Glu Glu His Arg Ser Leu Asp Asp Als
100. 106 ' 110

Phe Asp Ile Trp Asp His Gly His Arg Leu Leu
1156 120

<210> 27

211> 360

<212> DNA

<213> Homo sapiens

<2200

<221> CDS

. <222>  (1).. (360)
<223>

<400> 27

cag gtc cag ctg gitg caa tet ggg get gag gtg asg aag cet g gec 48
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 B 10 | | 15




et

85 90 95 Ala Arg Asp Arg Gy Ser Val Au Mt Ala Thr
Ile Ala Asp Tyr Trp 100 105 110 Ay Adn @y Thr Leu
Val Thr Val Ser Ser 115 120 <210> 25 <211> 370

<212> DNA <213> Honp sapiens <220> <221> CDS <222>
(1).. (369) (223> <400> 25 cag gta cag ctg cag cag
tea ggt cca gga ctg gtg aagfcfe teg cag 48 Gn Va
Gnleu Gn Gn Ser Gy F# 4 by val Lys Pro Ser
Gn 1510 15 ace etc tea etc ace tgt gee ate tee ggg
gac agt gtc .tot ago aac 96 Thr Leu Ser Leu Thr Cys

tA%aga gl & ?Ec oy t%?.pca%e[gct Vah 28/ té,eratﬁsﬁczs?c[clﬁéc t%Q 25

cac tgg ate a% toe cca tog
Sgycy thysgé{g _ﬁam CySeGhAIAéa Aez G la é!e Hhe| The @iy P
Ser Pro Sgp Arg Gy Leu Qg4 35 40 45 tgg ej@ gga agg
aca tee tae agg too aag tgg tat eat gat tat aca 192
Trp Len GIy Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn

APl 05 a0 0 SRR S
T$ErMeArljlsl Iep Tﬂai ﬂrlgeGlIyél@er'oA(‘s]pr Fhn 63erLenty&luadrp Met
35 40 45

gea tgeg atg aac act aac agt ggt gec aca gge tat gea cac aag tit
Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe
50. 55 60

cag gac agg ghte ace ctg ace agg gac acg tce ate age aca gge tac
Gln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr
65 70 _ 75 80

atg gag ctg gec gge otz aca tet gac gac acg gee gtg tat tat tgt
Met Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 80 95

geg sga acc cag gag gtt tac tac tac got atg gac gic igg gge caa
Ala Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln
100 105 110

geg aca atg gte ace gio tot tea
Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 28
{211> 120
212> PRT

<213> Homo sapiens

<400> 28

06

144

192

240

288

336

360




65 70 75 80 <cag ttc tee ctg cag ctg.aac tot gtg act
CCC gag gee acg get gtg 288 Gn Phe Ser Leu @ n Leu’
Asn Ser Val Thr Pro Qu Asp Thr Ala Val 85 - 90 95 tat
tae tgt gee aga toe cag gaa gag cac egg tog ttg gat
gat get 336 Tyr Tyr Cys Ala Arg Ser G n Qu Gu H's
Arg Ser Leu Asp Asp Ala 100 105 110 ttt gat ate tgg
gee cac ggt cac cgt etc etc a 370 Phe Asp Ile Trp Asp
Hs Ay His Arg Leu Leu 315/1P@ 1<210> 26 <211> 123
<212> PRT <213> Honp sapiens <400> 26 G n Val Gn Lou

GliVel@In Ber V& \GIRr 82rChyy lAda Glal Valy fyPigs Fro @nAld 5

1 10 15 28/ 14% Thr Leu Ser L%g) Thr Cys Ala Il'g5 Ser Ay
Asp Set Val “Ser Ser Asn 20 30 Ser Ala Ala Trp Hi's

Trp Ile Arg Gn Ser Pro Ser Arg Ay Leu Gu 35 40 45

o Jr, Qu Arg, T T r O...S€ r n

sendfLili Gl sok §radiiaphla B v ey Bho B G PRE "y,
Ile Lys 50 Asp Thr Ser 126s Asn 65 70 78080 G n Phe

~ Ser Lou Gn Lou Asn Set Val Thr Pro Gu Asp Thr Ala
Val 85 90 95 Tyr Tyr Cys Ala Arg Ser Gn GIl GQu H's

TyAMgt 3 Tapu VS Ar&finAABa Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Fhe
50 55 60

Gln Asp Arg Val Thr Leu Thr Atrg Asp Thr Ser Ile Ser Thr Gly Tyr
68 70 75 80

‘Met Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 o0 95

Ala Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln
100 105 110

Gly Thr Met Val Thr Val Ser Ser
115 : 120

- 210> 29
<211 348
{212> DNA
{213> Homo sapiens

<2205

£221> CDS

£222> (1)..(348)
223>

<400> 29

e




“100 105 110 Phe Asp Ile Trp Asp Hs Gy H's Arg Leu

Leu 115 120 <210> 27 <211> 360 <212> DNA <213> Hono

sapi ens <220> <221> CDS <222> (1)..(360) <223>

<400> 27 cag gte cag ctg gtg caa tct ggg get gag gtg

aag aag oct ggg gee 48 Gn Val Gn Lou Val Gn

Ser.dy Ala Gu Val Lys L s?o Gy Ala 1 5 10 15
©29/141 tea gtg aag gte t dch g. get tot gga tac

atg tte ace ggc tte 96 Ser Val Lys Val Set Cys G n .

AR o8 tSekasaeye Bk o@st tEhEsTgct Gag Hieald) 328 @0 EgHechtg - 48

tyv.19 g ; a tya0 ‘

.Gltﬁg»'atllﬁhﬂl&% GJQ? (¢4 IS 8&99&31?9%? ﬁ% ﬁﬂ%@g? Pﬁrrg 99; frHﬂ

dy Leu Gu ﬁrp Met 35 40 45 Uba tgg atg aac H%t aac.

agt ggt goo aca gge tat gea cat aag ttt 192 dy Trp

Met Asn Thr Asn Ser Ay Ala Thr Ay Tyr Ala Hi s Lys
aphectBOacabBtE G co dgcgars Aty tgt e2zacenccazr dde atgggamarateg 96

v R0 362 QP B (R Rl Pl s AL
atg gag cf¢ ggo ggc ctg adé tot gat gat acl goo gtg
tat tat tgt 288

tac atg cat tgg gta caa cag gec cet gga aza ggg cit gac tgg atg 144
Tyr Met His Trp Val Gln Gln Ala Pro Gly Lys Gly Leu Asp Trp Met

| 35 40 45

gga cta atl gac cct gas gat ggt cag acg aaa tat tea gag agg ttt 192
Gly Leu Ile Asp Pro Glu Asp Gly Gln Thr Lys Tyr Sexr Glu Arg Phe

50 55 60

gag ggc aga gio aca alt acc gog gac @ag tea aca gae aca ace tac 240
Glu Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Asp Thr Thr Tyr

65 . 70 75 30

itg gag gtg age pgge ctg aga teg gaa gac acg gee git tat ttc tgt 288
Leu Glu Val Ser Gly Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys

' 85 _ 90 9b

aca acg gac ttg ggt gac tig aat tat tgg gge cag gga ace ctg gic 336
Thr Thr Asp Leu Gly Asp Leu Asn Tyr Trp Gly Gln Gly Thr Leu Val

100 105 110

acc gte tec tca 248

Thr Val Ser Ser
115

<210> 30
<211> 116
<212> PRT



Met Qu Leu Ay Ay Leu Thr Ser Asp Asp Thr Al a Val
Tyr Tyr Cps 85 90 95 geg aga ace cag gag gtt tac tac
tat get atg gac gtc tgg ggc caa 336 Ala Arg Thr G n
Gu val Tyr Tyr Tyr Ala Met Asp Val Trp Gy dn 100
105 110 ggg aca atg gtc ace gte tot tea 360 Gy Thr
Met Val Thr Val Ser Ser 115 120 <210> 28 <211> 120
<212> PRT <213> Honp sapiens <400> 28 30/141 dn Va
Gn Leu Val Gn Ser Gy N2/d 4 Val Lys Lys Pro Ay
Ala 15 10 15 Ser Val Lys Val Ser Cys A n Ala Ser
2@y Hano MppieRhe Thr Gy Phe 20 25 30 Tyr Met His Trp
Val Arg @n Ala Pro Ay Gn Ay Leu Qu Trp Met 35 40
45 Ay Trp Met Asn Thr Asn Ser Ay Ala Thr Ay Tyr A a
{40 B¥s Phe 50 .55 60 Gn Asp Arg Val Thr Leu Thr Arg

c1p 3R1Lp b5 Vel Prirvershly A0 Vet Bralad Ve 0 TRy
1 Cys 85 90 9% Ala Arg Thr A Gu Val Tyr Tyis Tyr A a
Met Asp Val Trp Ay dn 100 105 110 dy Thr Mt Val

Thr Val Sex Ser
Thr Val Thr Ile Ser Cys Lys Val Ser Gly His A_sn Phe Ile Asp His

20 25 30

~ Tyr Met His Trp Val Gln Gln Ala Pro Gly Lys Gly Leu Asp Trp Met
35 40 45

‘Gly Leu Ile Asp Pro Glu Asp Gly Gln Thr Lys Tyr Ser Glu Arg Fhe
50 55 60

Glu Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Asp Thr Thr Tyr
65 ' 70 75 30

| Leu Glu Val Ser Gly Leu Arg Ser Glu Asp Thr Ala Val Tyr Fhe Cys
85 80 a5

“Thr Thr Asp Leu Gly Asp Leu Asn Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110

 Thr Val Ser Ser
1156

£210> 31
<211> 366
<212> DNA
210 H_o.mo' sapiens

- L2209

€221> DS
{222> (1). . {3686)

——r

:\;}’ !




115 120 <210> 29 <211> 348 <212> DNA <213> Hono .
sapi ens <220> <221> CDS <222> (1).. (348) <223>
<400> 29 31/141 cag gte cag ctg gtg caa tet ggg got
gag gtg agg aag ccc ggg acg 48 Gn Val Gn Leu Val
Gn Ser Ay Ala Gn Val Arg Lys Pro dy Thr 1 5 10 15

aca gtg aca ate too tgc agg tot gga cac aac ttc
ate gat cac 96 Thr Val Tﬁ%?ﬁegsgr Cys Lys Val Ser

§12§>His Asn The Ile Asp His 20 25 30 tat atg cat tgg

caa cag gee cot gga aaa ggg ott gac tgg atg 144
Tyr Met Hs Trp Val An dn Ala Pro Ay Lys Ay Lou

A%g)Trgg Met 35 40 45 gga eta att gac cat gaa gat ggt
> a aaa tat tea gag agg ttt 192 Gy Lou lle Asp

B e O 2
HoaTab 6% Jeudle ™t Sy 4lg wR Yabdoi (SR wfEAdy
Lys Ser Thr Asp Thr Thr Tyr 6f 70 75 80 ttg ggg gtg

age gge ctg age tog gaa gat acg gee gtt tat ttc tgt
288 Leu Gn Val Ser Ay Leu Arg Ser Qu Asp Thr Al a

MRl oty bgPhe Rte B 861 $8c tet gpa tte ace tte agt age ast

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn

' 20 25 30

g}gc atg cac tgg gte ege cag get ces gge aag ggg ctg gag tgg gig

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Len Glu Trp Val
35 40 45

gea gtt ata tgg tat gat gea agt aat aza tac tat gea gac tee gtg.
Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 85 60 '

aag ggc cgn tic ace atec tec sga gac aat tec aag aac aea oig tat
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 .70 75 80

ctg caa atg aac age otg aga gec gag gac acg got gig tat tac igt
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 : 20 95

geg aga gat cac gge ott ggt gat caa goo toc tgg ttc gac coe tgg
Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
100 105 110

gge cag gge ace ctg gte ace gte tee tea
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

8

96

144

162

240

288

336

366



aca aeg gat ttg ggt gat ttg aat tat tgg ggc cag gga
ace ctg gte 336 Thr Thr Asp Leu Ay Asp Lou Asn Tyr
Trp Ay Gn Ay Thr Lou Val 100 105 110 ace gte tee
tea 348 Thr Val Ser Ser 115 <210> 30 <211> 116
<212> PRT 32/141 <213> Hono sapi ens <400> 30 G n Va
Gn Leu Val Gdn Ser Ay Ala Qu Val Arg Lys Pro Ay
Thr 1 5 10 15 Thr Val Thr Ile Ser Cys Lys Val Ser
Ay Hs Asn The Ile Asp Bi4,20 29 30 Tyr Met His Trp
Val dn Gn Ala Pro Ay Lys Ay Leu Asp Trp Met 35 40
{ZB>A3L Leu Ile Asp Pro Qu Asp Ay dn Thr Lys Tyr Ser
{ggg Aﬁ% Phe 50 55 60 Gu Ay Arg Val Thr Ile Thr A a
ASp . Ser Thr Asp Thr Thr Tyx 65 70 75 80 Leu GQu
Q> ST Ay Leu Arg Ser Au Asp Thr Ala Val Tyr Phe
90 95 Thr Thr Asp Leu Ay Asp Leu Asn Tyr Trp
(@@ é‘%ﬁ%ﬁ?u‘r‘iﬁ Leu Val 100 105 110 Thr Val Ser Ser
115 <210> 31

<400> 32
Gln Val 6ln Leu Val Gin Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 19 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

| Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leuv Tyr
65 70 _ 78 80

Leu Gln Met Asn Ser Leu Arg Alas Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
100 105 110

Gly lGln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 33
<211> 368
<212> DNA
<213> Homo sapiens-



AN
BT

.

<211> 366 <212> DNA <213> Honp sapiens <220> <221>
AS <222> (1)..(366) 33/141 <223> <400> 31 eag gte
cag ctg gtg caa tot ggg gga ggc gtg gte cag eet ggg
agg 48 Gn Val Gn Leu Val Gn Ser dy Gy dy Val
Val Adn Pro Gy Arg 1 5 10 15 tee etg aga etc tee tgt
gca goo tot gga tte ace tLc %ggzg o aat 96 Ser Leu
Arg Leu Ser Cys Ala Al a Thr Phe Ser Ser
%),20 25 30 ggc atg cac tgg gte ego cag get cca ggc
ggg ctg gag tgg gtg 144 dy Met His Trp Val Arg
@20>AICESPro Ay Lys Ay Leu Qu Trp Val 35 40 45 gca

.ata,t at gat gga agt aat aaa tac tat gca gac
%g>gt@?"g%§é) Ala Val Ile Trp Tyr Asp Ay Ser Asn Lys-

{®ee>Tyr Ala Asp Ser Val 50 55 60 aag ggc cga ttc ace .
ate tee aga gac aat tee aag aac aca ctg tat 240 Lys
Gy Arg The Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr

We0>Tyg 65 70 75 80 ctg caa atg aac age ctg aga gee
%gg ac acg get gtg.tat tac tgt 288 Leu G n Met Asn

Gencie Aty 4 1ok SR8 HECTARSE AR PP 238 ECTOEER 500

Hh Vdcgimdau 9al Gﬁﬁs&gﬂl?tﬁlagﬂu ¥al 15838084 @y ta
ttc gee coo -ﬁ?g 336 Ala Arg p Hs Ay Leu (iElsy Asp

Ian Ala Ser p Phe Asp Pro T+

tca gtg aag ghe toe tge aag get tet gga tac ace tte acc gge cac
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly His
20 25 30

Tttt atc cac tgg gtg cgy cag goe cot gga caa gep ot gag tpg atg
Phe Ile His Trp Val_Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met.
35 40 45

gga tgg atc aac cect aac git ggt gtc aca aat tat gea cag aag tit
Gly Trp Ile Asn Pro Asn Val Gly Val Thr Asn Tyr Ala Gln Lys Phe
50 55 60

cag ggc agg ghe acc atg acc agg gac acg tec ata age aca geo tac
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
b5 70 , 75 80

ata gaa ctg agg age ctg aga tet gac gac acg gec gtg tat tac gt
Ile Glu Leu Arg Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

gtg apgs gaa tce gae aca get geg gig gec tae tac tac cac ggt atg
Val Arg Glu Ser Asp Thr Ala Ala Val Ala Tyr Tyr Tyr His Gly Met
100 105 110

gac gtc tegg gpga caa tgg itea ceg tet ctt ca

.Asp Val Trp Gly Gln Trp Ser Pro Ser Leu

48

96

144

192

240

288

336

368




100 105 110 gge cag gge ace etg gte ace gte tee tea
366 Ay @n Ay Thr Leu Val Thr Val Ser Ser 115 120
34/ 141 <210> 32 <211> 122 <212> PRT <213> Hono

sapiens <400> 32 Gn Val Gn Leu Val Gn Ser Ay Ay
Gy val val @n Pro Ay Arg 1 5 10 15 Ser Leu Arg

Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Sex Asn 20

25 30 Ay Met His Trp.Val Arg Gn Ala Pro Ay Lys Ay
Leu Gu Trp Val 35 40 456AFd ¥al Ile Trp Tyr Asp Gy
Ser Asn Lys Tyr Tyr Ala Asp Ser Val 50 55 60 Lys dy
Arg Thks Thr Tie Sex ALg0 Asp Asn Ser Lys Asn Thr Leu
Tyr 65 70 75 80 Leu G n Met Asn Ser Leu Arg Ala Qu
Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asp His
Gy Leu Ay Asp An Ala Ser Trp Phe Asp Pro Trp 100
<2i@5 %o Ay Gn dy Thr Leu val Thr Vval Ser Ser 115
0 ©¥210> 33 <211> 368 <212> DNA

211> 122
212> PRT
<213> Homo sapiens

_ K<400> 34
‘Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Ser Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly His
20 25 30 '

Phe Ile His Trp Val Arg GIn Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

 Gly Trp Ile Asn Pro Asn Val Gly Val Thr Asn Tyr Ala Gln Lys Phe
- b 55 60

Gln Gly Arg Vel Thr Met Tht Arg Asp Thr Ser Ile Ser Thr Ala Tyr
85 0 75 80

Ile Glu Leu Arg Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Val Arg Glu Ser Asp Thr Ala Ala Val Ala Tyr Tyr Tyr His Gly Met
100 106 110

Asp Val Trp Gly Gln Txp Ser Pro Ser Leu

115 - 120

- L2 36
211> 375



<213> Hono sapi ens 35/142 <220> <221> CDS <222>
(1).. (366) <223> <400> 33 cag gtc cag ctg gtg eaa
tct ggg get gag gtg aag aag tat ggg gee 48 d n Val
@n Leu Val Gn Ser Ay Ala Qu Val Lys Lys Ser Ay
Ala 15 10 15 tea gtg aag gte tee tgc aag get tot gga

tao ace ttc ace ggc coo gﬁ ﬁd\g{‘l Lys Val Ser Cys
Lys Ala Ser Ay Tyr Thr ' y Hs 20 25 30 ttt

Capnt g9 gtg egg cag gee cot gga caa ggg ctt gag
921%} m144 Phe Ile Hs Trp Val Arg An Ala Pro-Gy

Glﬁ)GHpmdLexapﬁm Trp Met. 35 40 . 45 gga tgg ate aac
cot aac gtt ggt gtc aca aat tat gca cag aag ttt 192
Gy Trp Ile Asn Pro Asn Val Ay Val Thr M Tyr Ala A n

{226>Phe 50 55 60 Gag ggc agg gtc ace atg ace agg gac
%?:’t%ﬁsate, age ace gee tee 240 dAn @y Arg Val Thr
TR Arg Asp Thr Ser Ile Ser Thr Ala Tyr 65 70 75

2> at{e) geBTHt g agg agg ctg age tet gee gac aeg gee
%gat tae tgt 288 Ile Qu Leu Arg Arg Leu Arg Ser
g Asp Thr Ala Vval Tyr Tyr Cys 85 90 95 gtg age gaa
tee gee aca get geg gtg gee tae tae tae cac ggt atg
C@& ?)(gl Arg Gu Ser Asp Thr Ala Ala Val Ala Tyr Tyr
H°S dy Met 100 105 110 gee gte tgg gga caa tgg

caggeead oty @tk o BABggy gea gac tge gta sag oot geg ggg
Gln Yal Gln Leu Val Gln Ser Gly Gly Asp Trp Val Lys Pro Gly Gly
1 5 10 15

toe ott aga cte tee tgt gea geg tet gga tte cet tte got aat gee
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Pro Phe Ala Asn Ala
20 25 0

tgg atg tat tgg tic¢ cge cag get cea ggg aag ggg oty gag tge gtt
Trp Met Tyr Trp Phe Arg Glp Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

ggc ogl ati aas age ama coa agl grt ggg get aca gag tte get gea
Gly Arg Ile Lys Ser Lys Pro Ser Gly Gly Ala Thr Glu Phe Ala Ala
50 5b 60

cce gtg gaa ggt aga tic age ate fec aga gac gat teg asa aac acg
Pro Val Glu Gly Arg Phe Ser Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 76 80

atg gat ctg caa atg aat agc ctg aga acc gac gac aca goe gta tat
Met Asp Leu Gln Met Asn Ser Leu Arg Thr Asp Asp Thr Ala Val Tyr
85 Go 85

tat tgt acec aca gat tgg ggt teg geg acc tat cat aag tit get tta
Tyr Cys Thr Thr Asp Trp Gly Ser Gly Thr Tyr His Lys Phe Ala Leu
100 105 ' 110

48

96

144

192

240

288

336




Asp Val Trp Gy A@n Trp Sex Pro- -Ser Leu 36/141 115
120 <210> 34 <211> 122 <212> PRT <213> Hono sapi ens
<400> 34 @n Val Gn Leu Val Gn Ser Ay Ala Qu Va
Lys Lys Ser Ay Ala 1 5 10 15 Ser Val Lys Val Ser
Cys Lys Ala Ser Ay Tyr Thr Phe Thr Ay H's 20, 25 30
Phe Ile H's Trp Val Arg AnAla Pro Ay An Ay Leu Qu
Trp Met 35 40 45 dy Ti:glle Asn Pro Asn Val dy Val
Thr Asn Tyr Ala G n Lys $8” 58 55 60 Gn dy Arg Val
Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr 65 70
75 80 Ile Au Leu Arg Arg Leu Arg Ser Asp Asp Thr Al a

T. 585,90 r Asp Thr Al a
ga%aégcvg%g g?% °%%g?y?%§réﬁt§a%ﬁ°>%%e?°yf§g 105 110 Asp o0
AsyMalThye Ely Gth 1y PhrSHet Fad Tar Valefer B85 120 <210> 35

<211>11?575 ........... 120 - - - 37/ 141 <21£§> DNA .

210> 36
211> 125
212> PRT
<213> Homo sapiens

<400> 38
Gln Val Gln Leu Val Gln Ser Gly Gly Asp Trp Val Lys Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Pro Phe Ala Asn Ala
20 25 30

Trp Met Tyr Trp Phe Arg Gln Ala Pro 6ly Lys Gly Leu Glu Trp Val
35 40 45

Gly Avg Ile Lys Ser Lys Pro Ser Gly Gly Ala Thr Glu Phe Alag Ala
50 55 60

- Pro Val Glu Gly Arg Phe Ser Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 5 80

‘Met Asp Leu GIn Met Asn Ser Leu Arg Thr Asp Asp Thr Ala Val Tyr
85 50 95

- Tyr Cys Thr Thr Asp Trp Gly Ser Gly Thr Tyr His Lys Phe Ala Leu
100 1056 i10

Asp Val Trp Gly Gln Gly Thr Met Val Thr ¥al Ser Ser
115 12 . 125




<213> Hono sapi ens <220> <221> CDS - <222> (1).. (375)
<223> <400> 35 cag gtc cag ctg gtg caa tot ggg gga gac
tgg gta aag cot ggg ggg 48 Gn Val Gn Leu Val dn
Ser Ay Ay Asp Trp Val Lys Pro dy Ay 15 10 15 tee
ett aga etc tee tgt gca gcg tot gga tte cot tto get
aat gcc 96 Ser Leu Arg L s Ala Ala Ser Ay
%ePmI%eNa/SnNaZg%?ié%ggMgtm tgg no
cgc cag got tea ggg aag ggg ctg gag tgg gtt 144 Trp
Met Tyr Trp Phe Arg G n Ala Pro Ay Lys Ay Leu Gu
{Pnp> VaF 35 40 45 ggc egt att aaa .age aaa cca agt ggt
g>gsg aca gag tte get gea 192 dy Arg Ile Lys Ser
‘1%3 PE® Ser Ay Ay Ala Thr Au Phe Ala Ala-50 55 60
<{2¢e> gPNA gaa ggt aga no age ate too aga gac gat tcg aaa
éi_ Zgg 240 ,Pro Val Qu Gy Arg Phe Ser Ile Ser Arg
% PROSERPYSRE Asn Thr 65 70 75 80 atg gat etg caa
atg aat age ctg aga ace gac gac aca goo gta tat 288
z%&iAsp Leu G n Met Asn Ser Leu Arg Thr Asp Asp Thr
< Val Tyr 85 90 95 tat tgt ace aca gat tgg ggt tog
g9 agcgg tat cat aag ttt get tta 336 Tyr Cys Thr Thr
Trp 4 er Ay Thr Tyr His Lys Phe Ala Leu 100
<§%%'1f§-3é%$§1 gat gtc tgg ggc caa ggg aca atg gto
gep gte tct tea 375

400> 37

gtg cag ctg gtg caa tet ggg geot gag gty aag aag cet geg gec tea
Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lye Pro Gly Ala Ser
1 b 10 15

gtg aag gic tce tgt cag get tet gga tac atg tic ace gge tte tat
Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe Tyr
20 25 30

atg cac igg gtg cga cag gee cot gga caa ggg ctt gag teg atg gga
Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly
35 490 45

1gr atg aac act aac agt get goc aeca gge tat goa cac aag tit cag
Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe Gln
50 B5 60 '

gac agg gic acc cig acce ggg gac acg tce ate age aca gepe tac atg
Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr Met
65 70 .15 80

gag c¢ig ggc gge ctg aca tot gac gac acg gee gig tat tat tgt gep
. Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala
' 85 ' 90 095

48

96

144

192

240

288




Asp Val Trp Gy Gdn dy Thr Met Val Thr Val Ser Sex

115 120 125 <210> 36 <211> 125 <212> PRT <213> Hono
sapiens <400> 36 @n Val dn Leu Val @n Ser Ay Ay

Asp Trp Val Lys Pro Gy Ay 1 5 10 15 Ser Leu Arg

Leu Ser Cys Ala Ala Ser Ay Phe Pro Phe Ala Asn Ala 20
25 30 Txp Met Tyr Trp Phe Arg Gn Ala Pro Ay Lys Ay
Leu Au Trp Val 35 40 45 Ay Arg Ile Lys Ser Lys Pro

Ser Ay Gy Ala Thr Gu #ile”Ald Ala 50 55 60 Pro Val
Gu Ay Arg Phe Ser Ile Ser Arg Asp Asp Ser Lys Asn
aghhace 6&g g8z Fi18the Mpi tAspcheatyCGrar Wbt tAgnedierad @@z Arg 336

skl aoR B0 o P e R B VBT VB oo
105 110 A8p Val Trp Ay GeA Gy Thr Met VEIO Thr Val
Ser Ser 115 120 125 39/141 <210> 37 <211> 357 <212>

DNA <213> Honp sapi ens <220>
aca atg gtc ace gte tot tea 367

Thr Met Val Thr Val Ser Ser
115

210> 38

421> 119

<212> PRT

<213> Homo sapiens

<400> 38 |
Val Gln Leu Val Gln Ser Gly Ala Glu Va) Lys Lys Pro Gly Ala Ser
1 5 10 : 15

Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe Tyr
20 25 30

Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly
35 40 45

Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe Gln
50 bh 60

Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr Met
65 70 15 30

Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala
856 a0 85

Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln Gly -
100 105 110




<221> CDS <222> (1).. (357) <223> <400> 37 gtg cag

ctg gtg caa tet ggg got gag gtg aag aag cot ggg gee
tea 48 Val Gn Leu Val G n Ser Ay Ala Qu Val Lys

Lys Pro Gy Ala Ser 1 5 10 15 gtg aag gtc tee tgt eag
get tot gga tao atg ttc ace. ggc ttc tat 96 Val Lys

Val Ser Cys A n Ala Ser Gl4yr T i t The Thr Ay Phe
Tyr 20 25 30 atg cac tgg g]tdy ga cag got act gga caa

eft t t a 144 Met Hs Trp Val Arg Gn
%ﬂgmﬁ%’ag}aﬁﬁcyﬁ SUFEL G u Trp Mt dy 35 40 45 1gg
atg aadlact aac agt ggt gee aca ggc tat gea cac aag
ttt cag 192 Trp Met Asn Thr Asn Ser Ay Ala Thr Ay
Tyr Ala H's Lys Phe G n 50 55 60 gac agg gtc ace ctg
ace agg gac aeg too ate age aca ggc tac atg 240 Asp
%&\@I{Q Thr Leu Thr Arg Asp Thy Ser Ile Ser Thr Ay
65 70 75 80 gag ctg gge ggc ctg aca tot gac
. {jd¢> adg0gee gtg tat tat tgt geg 288 du Leu Ay Ay
@25}1—5& Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala 85 90
40 ﬁl aga ace cag gag gtt tac tac tac got atg gac

@8>t Yom@@entd@ 999 336 Arg Thr A n Qu Val Tyr Tyr
Tyr Ala Met Asp Val Trp Ay G n dy 100 105 110 aca

atg gtc ace gte tct tea 357 Thr Met Val Thr Val Ser
<3ev> 115

221> (DS
222> (1).. (380)
£223>

<400> 39

cag gtg ocag ctg gtg caa tet ggg get gag gtg aag aag cot geg gee
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
i 5 10 15

tea gtg aag gic tec tgt cag get tet gga tac atg tte ace gge tte
Ser Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe
20 25 30

tat atg cac igg gty cga cag gec ccl gga caa gge ol gag tge atg
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

gga tgg atg aac act aac agi ggt gee aca gge tat gea cac aag tit
Gly Trp Met Asn Thr Asn Ser 6ly Ala Thr Gly Tyr Ala His Lys Phe
50 ' 55 60

cag gac agg gie acc ctg acc agg gac acg tee ate agc aca gge tac
Gln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr
85 _ : 70 5 80

atg gag ctg ggc ggc ctg aca tet gac gac acg gec ghg tat tat tet

48

26

144

192

240

288



<210> 38 <211> 119 <212> PRT <213> Hono sapi ens
<400> 38 Val dn Leu Val Gn Ser Ay Ala Qu Val Lys
Lys Pro Gy Ala Sex 1 5 10 15 Val Lys Val Ser Gyps
Gn Ala Ser Gy Tyr Met Phe Thr Ay Phe Tyr 20 25 30
Met Hs Trp Val Arg Gn Ala Pro Ay An Ay Leu Gu
Trp Met Ay 35 40 45 Trp Met Asn Thr Asn Ser Ay Ala
Thr Ay Tyr Ala H s Lys Phe Gn 50 55 60 Asp Arg Va
Thr Leu Thr Arg Asp Thr $&/11él $er Thr Gy Tyr Met
65 70.75 80 du Leu dy Gy Leu Thr Ser Asp Asp Thr
Met) Gloygee By GhyrLayy @mﬁar 8”5*139@519 Shr dlg Yerr Tm Ayciys Val
Tyr Tyr Tyr g8 a Met Asp Val @p Ay Gn Ay g00 105
© 110 41/141 Thr Met Val Thr Val Ser Ser 115 <210> 39
<211> 360 <212> DNA <213> Honp sapiens <220> <221>

gefRa 58223 (bl gtt{ 88k ac tac get atg gac gte teg gac caa 336
Ala Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln
100 105 110

geg aca atg gtc ace glc ftet tea 380
Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 40
211> 120
<212> PRT
<213> Homo sapiens .

<400> 40
Gin Val Glm Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15 ‘

Ser Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe
‘ 20 2b : 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly 6ln Gly Leu Glu Trp Met.
35 40 45

Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe
50 55 . 80

Gln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr
65 70 75 - 80

Met Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
' - 8h 90 _ . 95

R




<223> <400> 39 cag gtg eag ctg gtg eaa tat ggg got gag
gtg aag aag out ggg gee 48 dn Val @n Leu Val @n
Ser Ay Ala Qu Val Lys Lys Pro dy Ala 1 5 10 15 tea
gtg aag gte tee tgt cag get tot gga tac atg tte ace
ggc tto 96 Ser Val Lys Val Ser Cys G n Ala Ser Gy

Tyr Met. The Thr Ay The é{gs?s 3% tat atg cac tgg gtg
cga cag gcc cot gga caa ¢ ttl z}g tgg atg 144 Tyr

7% s menc i Blas Y58 45 gy 00 et SaieL s iy oo
aca ggc tatgigea cac aag ttipsl92 Gy Trp Mpig Asn Thr
Asn Ser Ay Ala Thr Ay Tyr Ala H s Lys The 50 55 60

cag gac agg gte ace ctg ace agg gac aeg tee ate age

6Dp Thg et a¥a12B VA SeAerArg Val Thr Leu Thr Arg Asp
Thr Ser llél e Ser Thr Ay Jyr 65 70 75 80 atg gag ctg
t

gge ggc1 g aca tct gac4gac acg goo gtg tat tat tgt
288 42/ 141 Met Qu Leu Gy Gy Leu Thr Ser Asp Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 gcg age ace cag gag
gtt lac tac tac get atg gac gte tgg ggc caa 336  Ala
&@>Thry A n Au Val Tyr Tyr Tyr Ala Met Asp Val Trp

%é G@n.100 105 110 ggg aca atg gtc ace gte tot tca
> é%Q Thr Met Val Thr Val Ser Ser 115 120 <210> 40

&3> phizo
{213> Homo sspiens

<220>
<221> DS
222> (1).. (360)
228>

<400> 41
cag gtc cag ctg gtg caa ict gge get gag geg asg ssg cet geg goo
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Ala Lys Lys Pro Gly Ala
1 : ) 10 10

teca gig aag gte tec tgt cag get tet gga tac atg tte ace gre tic
Ser Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe
20 25 30

tat atg cac igg gtg cga cag gee cet gga caa ggg ott gag tgg atg
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

gga tgg atg aac act aac agt ggt goeo aca ggc tat ges cac aag tit
Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe
50 55 60

cag gac agg gtc acc ctg ace agg gac acg tee atc age sca gge tac
Gln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr

48

96

144

192

240




<212> PRT <213> Hono sapiens <400> 40 dn Val G n Leu
Val Gn Ser Ay Ala Gn Val Lys Lys Pro Ay Ala 1 5
10 15 Ser Val Lys Val Ser Cys An Ala Ser Ay Tyr Mt
Phe Thr Gy The 20 25 30 Tyr Met His Trp Val Arg G n
Ala Pro Ay Gn Ay Leu Gu Trp Met 35 40 45 Gy Trp
Met Asn Thr Asn Ser Ay Ala Thr Ay Tyr Ala Hi s Lys
Phe 50 55 60 dn Asp Arg Val Thr Leu Thr Arg Asp Thr
Ser Ile Ser Thr Gy Tyr 4857710476 80 Mt Gu Leu Gy
Gy Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85. 90

85695 43/141 AlaT@rg Thr Gn Qu ¥l Tyr Tyr Tyr BDa Met
Asp Val Trp Ay $1n 100 105 110 dy Thr Met Val Thr
Val Ser Ser 115 120 <210> 41 <211> 360 <212> DNA

atxZhg>ctdopar gapictnsaca<BR0ras At >adgDece 922 2at (9t tgf 360) 288

Megééggﬁéﬁgggggéggggﬁgggﬁg3%9EE%‘ﬁﬁgAﬁﬁﬁaiﬁgrgﬂg.egg gag

9b

gcg aga ace cag gag gtt tac taec tac get atg gac gic igg gge casm 336
Ala Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln
100 105 110

ggg -acc acg gic dce gte toe tes 360
Gly Thr Thr Val Thr Val Ser Ser
115 120

210> 42

211> 120

{212> PRT

<213> Homo sapiens

400> 42

Gln Val Glo Leu Val Gln Ser Gly Ala Glu Ala Lys Lys Pro Gly Ala
1 5 . 10 ' 15

Ser Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe
' 20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

" Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe
50 55 60 -

Gln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr
65 70 : 75 80




I

Gn-Val dn Leu Val Gn Ser Ay Ala Qu Ala Lys Lys
Pro Ay Ala 1 5 10 15 1Ica gtg aag gtc tee tgt cag get
tot gga tac atg ttc sac ggc Ito 96 Ser Val Lys Val
Ser Cys Gn Ala Ser Gy Tyr Met Phe Thr Ay Phe 20 25
30 tat atg cat tgg gtg cga cag gee cot gga caa ggg

ctt gag tgg atg 144 Tyr ﬁs irpVVaI Arg Gn Ala
Pro dy Gn Ay LeuGIuT‘a/? L 40 45 gga tgg atg
CnAC t t..00Q aca ggc t ge ac aag ttt
g0t oF Hip W P TR o e i 9Pl P s O
Ala H's Lys H% 50 55 60 cag giac agg gtc ace gig ace

agg gac acg tee atc age sea gge tac 240 Gn Asp Arg
Val Thr Leu Thr Arg Asp Thr. Ser Ile Ser Thr Ay Tyr

Md/ A1 T B1d G148 5VA0Tyratr KLONa98 _ t
gac gac aﬁﬁogee gtg 3{-I:tﬁltﬁg?gt gt 288 s%gt%lgr% %%ﬁ(}gy
Gy Lou THPM Ser Asp Asp THP®AIa val Tyr Tyl0cys 85 90

95 gag age ace cag gag gtt tac tae tac get atg gac
t Gt ggc a 336, Ala Arg Thr Gn Qu Val Tyr Tyr
G%?Thﬂgg‘fwg%ligﬁ‘%il Sefy §ex3y G P 100 105 110 ggg ace
acg gtxisace gtc tee teg@60 dy Thr Thr Val Thr Val
Ser Ser 115 120 <210> 42 <211> 120 <212> PRT <213>

Hono sapi ens <400> 42

<210> 43
211> 369
<212> DNA
<213> Homo sapiens

<220>
{221> CDS

<222> (1).. (369)
- 223>

400> 43 .

cag gtc cag ctg gtg caa tet BER 882 ggc 1tg gta cag cca grE cgg
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15

tee ctg aga ote tce tgt sea act tet gga tic ace ttt agt gat tat
Ser Leu Arg Leu Ser Cys Thr Tar Ser Gly Phe Thr Phe Ser Asp Tyr
20 25 : 30

sct ttg agc tgeg gte cge cag got coa geg agy geg otg gag tgg gta
Ala Leu Ser Trp Val Arg Gln Ala Pro Gly Arg Gly Leu Glu Trp Val
35 40 45

gat tic att aga aat asa att tat ggi ggg aca aca gat tac gec gea

- Gly Phe Ile Arg Asn Lys Ile Tyr Gly Gly Thr Thr Asp Tyr Ala Ala

50 ob 60

48

96

144

192




G@n Val Gn Lou Val Gn Ser Ay Ala Au Ala Lys Lys
Pro Ay Ala 1 5 10 15 Ser Val Lys Val Ser Cys Gn
Ala Ser Ay Tyr Met Phe Thr Ay Phe 20 25 30 Tyr Met
Hs Trp Val Arg Gn Ala Pro Gy Gn Qy Lou Qu Trp
Met 35 40 45 Ay Trp Met Asn Thr Asn Sex Ay Ala Thr
Ay Tyr Ala H's Lys Phe 50 55 60 Gn Asp Arg Val Thr
Lou Thr Arg Asp Thr Ser Ile Ser Thr Ay Tyr 65 70 75
80 45/141 Met Qu Lau @ diy4lau Thr Ser Asp Asp Thy
Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Thr Gn du Va
Tyr Tyr Tyr Ala Met Asp Val Trp Ay Gn 100 105 110

Thr Thr Val, Thr Va er Ser 115 120 <210> 43
t&ﬁ%*‘%ﬁeggﬂ B8 LEoRge égagsa I%ﬁ'og%‘aﬁ?%r%%c aggoMd abwy> 240
Se€DG] EPL By (ALY Fhe(BfiO)Y1le €823 g<KPO0ks8e£dFs VG TRY Ct g

gtg caa tot gg ga ggc ttg gt ag cca ggg cgg._48
65Gin Val Gn Le87 al G n Ser G&%y Ay Leu val 8& n

Pro Ay Arg 1 5 10 16

gee tat ecig caa atg aac age ctg aaa scc gag gac tea gee gte tat 288
Ala Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Ser Ala Val Tyr
85 90 95
tac izt act aga gat tcg ggt gtg gtg act get gee tac ttt gac tac 336
Tyr Cys Thr Arg Asp Ser Gly Val Val Thr Ala Ala Tyr Phe Asp Tyr
100 105 110
188 gge cag ggo acce ctg gio ace gto tec tea BRI
~ Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

210> 44

<211> 123

212> PRT

€213> Homo sapiens

400> 44 _
Gin Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 h 10 15

Ser Leu Arg Leu Ser Cys Thr Thr Ser Gly Phe Thr Phe Ser Asp Tyr
20 25 30

Ala Leu Ser Trp Val Arg Gln Ala Pro Gly Arg Gly Leu Glu Trp Val
35 40 45

Gly Phe. Ile Arg Asn Lys Ile Tyr Gly Gly Thr Thr Asp Tyr Ala Ala
50 55 . B0 -



too ctg aga etc tee tgt aca act tet gga ttc ace ttt
agt gat tat 96 Ser Leu Arg Lau Ser Cys Thr Thr Ser
@y The Thr Phe Ser Asp Tyr 20 25 30 got ttg age tgg

gtc cgc cag get cca ggg agg ggg ctg gag tgg gta 144
Ala Leu Ser Trp Val Arg Gn Ala Pro Gy Arg Ay Lau

Gn Trp Val 35 40 45 ggt t’ffgt gga aat aaa att tat
ggt aca aca gat tac gcc 412.Gly The Ile Arg
Alla 50 55

g%n X@/ %X (ﬁtyg%[ & %Q/ Jgﬁyld'ﬁ c E&’ggr § lﬂég aﬁ@é r %ArleEY% aehgHegat

¢t tee aaa agt @e 240 Ser Val 7ys Gy Arg Phe gghr
Ile Ser Arg Asp Asp Ser Lys Ser Ile 65 70 75 80 gee
tat ctg caa atg aae age etg aaa ace gag gae tea gee

AjacTymie@88n Wtasdy Set dduBye Mot GASAsPHerl &Ll s THor
A u Asp Ser Val Tyr 85 90 .95 tae tgt act aga gat

tog ggt gtg gty act get gee t#Ht ttt gac tac 388 Tyr
Cys Thr Arg Asp Ser Ay Vval Vval T,hr Ala Ala Tyr Phe

p 190 105 g ag.ggc. ace ctg gt G ace
TS? O B &2 ;“é@ Blb%l & @ryﬂganﬁlwgr\)’ahe w Tval
Ser Ser 1160120 <210> 44 16811> 123 <212>pRT <213>
Hono sapiens c) <400> 44 Gn Val G n Leu VaI a@n Ser

Gy Gy Ay Leu Val Gn Pro Ay Arg 1 5 10 15
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120

210> 45

211> 366

<212> DNA

<213> Homo sapiens

220>

221> (DS
<222> (1).. (366)
223

<400> 45

.cag gic cag ctg gtg caa tet ggg gga gge gtg ste cag cct ggg apg
Gln Val Gln Leu Val 6ln Ser Gly Gly Gly Val Val Gla Pro Gly Arg
1 ' 5 10 15

tce clg aga cte tee tgt gea pee tet gga tte acc tic agt age aat
Ser Leu Arg Len Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
20 : 25 30

ggc atg cac tgg gtec cge cag get cea gge aag gre cig gag tgg gtg
Gly Met His Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val
35 _ 40 . 45

43

26

144




Ser Leu Arg Leu Ser Cys Thy Thr Ser Ay Phe Thr Phe
Ser Asp Tyr 20 25 30 Ala Leu Ser Trp Val Arg An Al a
Pro Ay Arg Ay Leu Gu Trp Val 35 40 45 Ay Phe. Ile
Arg Asn Lys Ile Tyr Gy Ay Thr Thr Asp Tyr Ala Al a
50 55 60 47/141 Ser Val Lys Ay Arg Phe Thr lie Ser
Arg Asp Asp Ser Lys Ser Ile 65 70 75 80 Ala Tyr Leu
A@n Met Asn Ser Leu Lys Thr Qu Asp Ser Ala Val Tyr 85

90 95 Tyr Cys Thr Arg Agm €t 431y Val Val Thr Ala.Ala
Tyr Phe Asp Tyr 100 105 110 C Trp Gy dn Ay Thr Leu

gc\i(a!;ttTlata\@h ﬁﬂ:r g5 zga bh? éa%oaaf%égﬁa‘w s kac t%@ﬁgé‘:§2> 192

> Ho pi ens 20> <2
Alf‘l 3‘21 1%6?211 YEohap Olu gt As Ie%fg gt Yé‘a@lacégp §ey Veda
t e§0 gog gga gge gtgsgte cag cot gggpagg 48 G n Val
Gn Leu Val An Ser dy Gy Ay Vval val @An Pro Ay

Arg 1 5 10 15 tee ctg aga etc tee tgt gea gee tot gga
aaktgigcaﬁga ke mgt aﬁﬂ@c@%&a%c 280 tE@léa &GLQ&E 05 1S 240

The Thr e Ser Ser
Lys y Arg %ﬁe Tﬁrylle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65 70 : 15 80

clg caz atg aac age ctg aga gee gag gac acg gel gtg tat tac tgt 288
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
35 90 Qb

gog aga gat cac gge ctt ggt gat caa gee tec tgg tic gac coo tge 336
Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
100 105 110

ggc cag ggg acc acg gte ace gte tec tea 366
Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 46
211> 122
{212> PRT
<213> Homo sapiens

<400> 46
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Let Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
20 25 30

Gly Met His .Trp Val Arg Gln Ala Pro Gly Lys Gly Lea Glu Trp Val
' 35 40 45




.,

20 25 30 ggc atg cac tgg gtc ego cag got oca gge aag
ggg ctg gag tgg gtg 144 dy Met His Trp Val Arg Gn
Ala Pro Ay Lys Ay Leu Au Trp Val 35 40 45 48/ 141
gca gtt ata tgg tat gat gga agt aat aaa tac tat gea
gac tee gtg 192 Ala Val Ile Trp Tyr Asp Ay Ser Asn

Lys Tyr Tyr Ala Asp Sex V[_?I %5 60 aag ggc ega ttc
ace ate tee aga gac aat t é’ aa a%lc .aca ctg tat 240

RV 4o GBF A5l o oy o PR 198 ke 6 YRL

geeblgag gac acg getbs@ytg tat tac tgt 888 Leu A n Met
Asn Ser Leu Arg Ala Qu Asp Thr Ala Val Tyr Tyr Cys 85
90 95 geg aga gat cac ggc ctt ggt gat caa gee tee tgg
Lyt Glgakrec Bhe Ty B36SerAhey Asf AsDSH Sy&daen B Ghy TH6P
sgl n Ala Ser Trp ,fhe Asp Pro Trp 0 105 110 ggc gag
gg ace acg gtc e gtc tee tea 6 Ay dn Gly8 hr
Thr Val Thr Val Ser Ser 115 120 <210> 46 <211> 122

<212> PRT,K<213> Ho sapi ens 400> 46 .G n Val G.n Leu
LR g T tsr S50 Lanyhia BTAGLa ks B A Joi TP Al CFs 5
10 15 Ser Lagp Arg Leu Ser Cygy Ala Ala Ser d oy Phe Thr
Phe Ser Ser Asn 20 25 30

Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
100 105 110

Gly Glo Gly Thr Thr Val Thr Val Ser Ser
115 120

210> 47

<211> 360

212> DNA

<213> Homo sapiens

220>
<221> CDS
<222> (1).. (360)

<223

<400> 47

cag gtec cag ctg gtg caa tct ggg get gag gty aag aag cel gre gee
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 16

tea gtg aag gte tec tgt cag get tet gga tac atg tic ace gge ite
Ser Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe
20 25 30

tat atg cac tgg gtz cpa cag goc cct gea cea ggg cit gag tgg atg

06

144




Gy Met His Trp Val Arg Gn Ala Pro Ay Lys Gy Leu
Gu Trp Val 35 40 45 49/141 A a Vval Ile Trp Tyr Asp
Ay Ser Asn Lys Tyr Tyr Ala Asp Ser Val 50 55 60 Lys
Gy Arg The Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
u Tyr 65 70 75 80 Lou Gn Met Asn 5er Lou Arg Ala
A u Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asp
Hs Ay Lou Ay Asp G n Ala Sex Trp The Asp Pro Trp
100 105 110 Ay G n Ay glr, Thd Val Thr Val Ser 5er
115 120 <210> 47 <211> 360 <212> DNA <213> Honp
Tysaitelts TxrpMad A220tn DS PreXA2>GInlhly LeB3a: TR A%
<4OO>3§7 cag gtc cag bg gtg caa tot g get gag gtg
aag aag cot ggg gee 48" Gn Val A n Led Val A n Ser

Gy Ala du Val Lys Lys Pro Ay Ala 1 5 10 15 tea gtg
ttc ace

g ee tgt cag.get, tot gga tac at e
gg? ?%%%&r é%‘f aﬁglaafy L/EFt 8&F XpERY angaé‘@F He t%r 192
GlywElrpPMet Adm TEE VAsRhRer2012 3130 hrt Gy R0 AtRHikdgrsOPBe €90
cag gee cot gga cag ggg ctt gag tgg atg 144

cag gac agg gte acc cig ace agg gac acg tec atc age aca gege tac 240
Gln Asp Arg Vel Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr
85 70 () 80

atg gag ctg gge gge ctg aca tet gac gac acg gee gtg tat tat tgt 288
Met Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 80 ' 95

gCg age acc cag gag gttt tac tac tac get atg gac gte tgg gge caa 336
Ala Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Glo
100 1056 110

ggg aca stg gte acc gte tet tea - 360
Gly Thr Met Val Thr Val Ser Ser
2_[15 120

<210> 48
<211> 120
<212> PRT
<213> Homo sapiens

<400> 48
GIln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

i b 10 15

Ser Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe
20 25 30



50/141 Tyr Met His Trp Val Arg Gn Ala Pro Gy dn
Gy Leu Au Trp Met 35 40 45 gga tgg atg aac act aac
agt ggt goo aca ggc tat gca cac aag ttt 192 dy Trp
Met Asn Thr Asn Ser Ay Ala Thr Gy Tyr Ala H s Lys
Phe 50 55 60 cag gac agg gtc acc ctg acc agg gao acg .

Thr Arg ASp Thr Ser Ile é‘é’ﬁﬁ%‘f‘i Tyt 6570 75 80
Faiiafis gfb 33 AEolis e & 88 M7 deirh S el
Asp Thgg Ala Val Tyr TygpCys 85 90 95 gy aga ace cag

gag gtt tac tac tac got atg gao gtc tgg ggc caa 336
Ala Arg Thr A n GQu Val Tyr Tyr Tyr Ala Met Asp Val

GI#pI'Iﬁ Me1GABn T80 ABSsdrlB1y 0ad ﬁﬁ-aG%‘ Gy8l 290G 8 §P§:Qt
%@ 360 dy Thr Met_ Val Thr Vval Ser” Ser 115 1
>

48 <211> 120 9%212> PRT <213>6fonmo sapi ens

<400> 48 A n Val @n Leu Val G@n Ser Ay Ala Gu Vval
Lys Val Ser

s, Lys Pro Gy Ala_ 15 10 15 Ser _Val
Ggéﬁ Erenlal g@? LepyThry pravder dbe Sair I PephBuro6lnEys0
653/ 141 Tyr Met figis Trp Val Arg g8n Ala Pro Ay g)n
Gly Leu Au Trp Met

Met Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 ' 90 95

Ala Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln
' 100 105 110

Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 49

£211> 353

<212> DNA

213> Homo sapiens

220>

921> DS

222>  (1).. (351)
223>

<400>_ 49

cag ctg gtg caa tet ggg gol gag gtg aag aag cet ggg gee tea gig
Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val
1 A 10 15

aag gte tcc tgl cag get tet gra tac atg tic acc gge itc tat atp
Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe Tyr Met

48

96




35 40 45 dy Trp Met Asn Thr Asn Ser Ay Ala Thr Ay
Tyr Ala Hs Lys The 50 55 60 G n Asp Arg Val Thr Leu
Thr Arg Asp Thr Ser Ile Sex Thr Gy Tyr 65 70 75 80
Met Glu Leu Ay Ay Leu Thr Ser Asp Asp Thr Al a Val
Tyr Tyr Cys 85 90 95 Ala Arg Thr An GQu Val Tyr Tyr
Tyr Ala Met Asp Val Trp Ay @dn 100 105 110 dy Thr
Met Val Thr Val Ser Ser 115 120 <210> 49 <211> 353
<212> DNA <213> Honp sapi &€ 1 42R0> <221> CDS <222>
(1).. (351) <223> <400> 49 cag ctg gtg caa tot ggg
get gag §0g aag aag cct @fg gee tea gtg 48 dn Leu
Val Adn Ser Ay Ala Qu Vval Lys Lys Pro Ay Al a Ser
Val 1 5 10 15 aag gtc tee tgt cag get tot gga tac atg
ca¢ tiggagty ggr chf eebatctakgn 26a depscifakaBSars Qi Sk tét a 144

: . ty,aThe T he, Ty /1 20 25
H’L%gﬁ?iﬁt é}( gtk{g Acl-éaﬁ&oag{yggéxcgiy%%gﬁéﬁ%%tc#y 55% tgg
atg g¥fm tgg 144 His F@p Val Arg Gn ABa Pro Ay Gn
Gy Leu u Trp Met Ay Trp
atg aac act aac agt gel gce aca gge tat gea cac aag ttt cag gac 192
Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe Gln Asp
50 55 - 60

agg gtc acc cig ace agg gac acg tec ate age aca gge tac atg gag 240
Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr Met Glu
65 70 75 80

ctg gEe gge ctg aca tot gac gac acg gee gig tat tat tgt geg aga | 288
Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg
8h a0 95

acc cag gag git tac fac tac get ailg gac gte tgg goe caa ggg ace 3368
'I'h.‘r_ Gin Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln Gly Thr
100 105 110

alg gtec ace gte tot te . 353
Met Val Thr Val Ser
115

210> 50
211> 117
1 <212> PRT
213> Homo sapiens

<400> 5O
Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val
1 5 | 10 : 15



35 40 45 atg aac act aac agt ggt gee aca ggc tat gea
cac aag ttt cag gac 192 Mt Asn Thr Asn Ser Ay Al a
‘Thr Gy Tyr Ala Hs Lys The @ n Asp 50 55 60 agg gtc

~~ace.ctg ace agg gac aeg tee ate age aca gge tac atg

gag 240 Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser

Thr Ay Tyr Met Gu 65 70 735{8£ ztg gge gge ctg aca
tct gac gac aeg goo gtg t 4t 4 gcg aga 288 Lou

Ay Leu Thr Ser a Val Ty S
Vo Somevactioshinser 4y Haghth Fug de o e T b g
gac gte tgg ggc caa ggg acs 336 Thr Gn Gu Val Tyr
Tyr Tyr Ala Met Asp Val Trp Ay An Gy Thr 100 105
110 atg gte ace gte tot to 353 Met -Val Thr Val Ser

H1i§5Trp< 1P %rg q}lizﬂrﬂf Pil& h1y <f%£2€1yp Béru ‘S@ﬁ 3E~p"]@éfp GSAMENS
G n Leu Vval A u Val Lys Lys

Pro G§5A| a Ser Val 149 10 15 53/ 141 45ys val “Ser Cys

Gn Ala Ser Ay Tyr Met The Thr Gly Phe Tyr Met 20 25

30 His Trp Val Arg Gn Ala Pro d Leu Qu
Mt pAswe ihigAgn 18ep szsﬂhso Ths Gﬂ@tTwSﬁlarﬂﬂrlsAgﬁ Gly yispl a
Thrggdy Tyr Ala Hisghys Phe G n Aspgg

| Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr Met Glu
65 70 75 _ 80

Let Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg
8h b0 g5

Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln Gly Thr
100 105 110

Met Vgl Thr Vgl Ser
115

<210> b1

<211> 360

<212> DNA

 {213> Homo sapiens

<{220>
<221> (DS

<222> (1).. (360)
<228

- <400> 51

cag gte cag ctg gig caa tol ggg get gag gtg eag aag cct ggg gee
-Gln Val Gln Len Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15 '

48




50 55 60 Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser
Thr Ay Tyr Met.Qu 65 70 75 80 Leu Ay Ay Leu Thr
Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 85 90 95
Thr Gn du Val Tyr Tyr Tyr Ala Met Asp Val Trp Gy
Gn dy Thr 100 105 110 Met Val Thr Val Ser 115 1
<210> 51 <211> 360 <212> DNA <213> Honpb sapi ens

<220> <221> COS <222> (1)...(360) <223> <400> 51 cag

gtc cag ctg gtg caa tot g /ged yag gtg aag aag Cct
ggg goo 48 dn Val Gn Leu Val Gn Ser Gly Ala Gu
Val Lys Lys Pro Ay Ala 1 5 10 15 54/141 tea gtg aag

tc tee tgt cag got tot atac atg . tte ace cttc 96
teBRtBERE E)S 0] tg%epawgt &% g tep Bt tgy {reTgne Byt

SethvalGlys Ve 20 &% 80h AlalSc2tGlyedyr Heg mmmaiﬁa’@egoo
cot gga a ggg ctt gag t atg 144 Tyr%t Hs Trp
Val Arg n Ala'Pro Ay n Gy Leu Qu get 35 40

45
tat atg cac tgg gtg cga cag gee cot gga caa ggg cit gag tgg atlg
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

gga tgg atg asc act aac agt ggt goo aca gge tat gea cac aag ttt
Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Als His Lys Phe
80 55 60

cag gac agg gic dce cig ace agg gac acg feo ate agc sca gge tac
Gln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr
65 70 75 80 .

atg gag ctg gge gge ctg aca tet gac gac acg gee gig tat tat tgt
Met Glu Leu Gly Gly Let Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
| 85 90 95

| geg aga acc cag gag gtt tac tac tac get atg gac gte tgg gee caa
Ala Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln
100 105 110

gga acc otg gic ace gte tet tea
Gly Thr Leu Val Thr Val Ser Ser
116 120

<210> 52

211> 120

<212> PRT

 €213> Homo sapiens

400> 52

192

240

288

336

360




gga tgg atg aac act aac agt ggt gee aca ggc tat gca
cac aag ttt 192 dy Trp Met Asn Thr Asn Ser Ay Ala
Thr Ay Tyr Ala Hs Lys Phe 50 55 60 cag gac agg gte
ace etg ace agg gac aeg tee ate age sea ggc tac 240
G n Asp Arg Val Thr Lou Thr Avg Asp Thr Ser Ile Ser

‘Thr Ay Tyr 65 70 75 80 %g gtag ctg ggc gge ctg aca
tot gac gac aeg goo gtg t A4 tgt.288 Met G u Leu

C\r/]g)e éeta(j{al e@é‘ %92:3 EbVaAg%@ }ﬁut @Lla%‘ l’u?%ﬁ’rl’a e(%irya- 3 g gg -

1gtetgg ggc gaa 336 Ala Arg iphr G n Gu Val T®r Tyr
Tyr Ala Met Asp Val Trp Ay A n 100 105 110 gga ace
ctg gte ace gte tot tea 360 Gy Thr Lou Val Thr Val

r £ 242 ThiPRA y<PH3 >
rr‘{égiaypﬁlzgls%@ " 3@%?%%/%%31@? ﬁﬁo%%l d % Leu Y\</al A@n

Ser Gy A8 Gu Val Lys Ly8 Pro.dy Ala % 10 15
Ser Val Lys Val Ser Cys G n Ala 8er Ay Tyr Met Phe
Thr dy Phe 20 25 30 Y Met Hi s Trp Val C(A)grlgl,G Qlea
e dlets i sl Qe AraClar Alarppo iy Clastlin 12y @nyte Befe
Asn Th%5 Asn Ser Gy AlggThr Gy Tyr AlasH s Lys Phe
50 55

Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Fhe
b0 h5 60

Gin Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyx
65 70 75 80

Met Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 _ 90 95

Ala Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

210> 53

211> 357

<212> DNA

<213> Homo sapiens

220>

<221> C€bS
<222> (1)..(35T)
<223>

<400> 53




G n Asp Arg Val Thr Leu Thr Arg Asp Thr Ser 1le 8er
Thr Ay Tyr 65 70 75 80 Mt Gu Leu Ay Ay Leu Thr
Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg
Thr A n du Val Tyr Tyr Tyr Ala Met Asp Val Trp Ay
G@n 100 105 110 dy Thr Leu Val Thr Val Ser Ser 115
120 <210> 53 <211> 357 <212> DNA <213> Honb sapi ens
<220> <221> CDS <222> (1).. (357) <223> <400> 53

56/ 141 gte cag ctg gtg 4 999 got gag gtg aag
aag cot ggg gee tca 48 @ﬁa/tcfn Leu Val Gn Ser dy

gl
oy e s Bl elgritied ft ok £ ﬁ? f S ?°°ﬁ%?caag *
Vail d1n9beu \Vall (lpsSaralklsdia Gly Yalnm ySdirodily g

1 Phe Thr Glyd:’he Tyr 20 25 30;patg cac tgg gt gi/bga cag

got cot gga caa ggg ett gag gg atg gga 144 H s
Trp Val Arg An Ala Pro Ay Gn Ay Leu Gu Trp Met

st Aesggu st ol h 38¢ 45 t%agta%%%%% Rl %
val Iy,'sAVal Bhr OsyGiyAlaASar Mly Twyrs m&’he'ﬁhr Gly Phe Tyr -
20 25 30

atg cac tgg gtg oga cag gee cct gga caa ggg ctt gag tgg atg gRa 144
Met Hig Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly
3B 40 45

tgg atg sac act aac agt gegt gec aca ggc tat gea cac aag tit cag 192
Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe Gln
50 bb 60

gac agg gte acc otg ace agg gac acg tec atc age aca gge tac atg 240
Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr Met
65 70 78 80

gag ctg gge gge ctg aca tot gac gac acg gee gig tat tat tgt geg 288
Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala
| 85 | 90 95

aga acc cag gag gtt tac tac tac get atg gac gta clg geg cca agg 336
Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Leu Gly Pro Arg
| 100 105 110
gac aat ggt cac ogt cte tie 357
Asp Asn Gly His Arg Leu Phe
115 '

<210> 54
QI 118
<212> PRT




50 55 60 gat agg gte ace ctg ace agg gat aeg too atc
age aca ggc tat atg 240 Asp Arg Val Thr Leu Thr Arg
Asp Thr Ser Ile Ser Thr Ay Tyr Met 65 70 75 80 gag
ctg ggc ggo ctg aca tot gac gat acg goo gtg tat tat
tgt gcg 288 A u Leu Gy Gy Leu Thx Ser Asp.Asp Thr
Ala Val Tyr Tyr Cys Ala 85 90 95 aga ace cag gag gtt
tat tac tac get atg gao gbalet§ 4dg cca agg 336 Axg
Thr G n du Val Tyr Tyr Tyr Ala Met Asp Val Leu Gy
MR Arpmeosepiems 110 gac aat ggt tat ogt etc tte .357
Asp Asn Ay H's Arg Leu Phe 115 <210> 54 <211> 119
<212> PRT 57/141 <213> Hono sapi ens <400> 54 Val dn
fAW>vaid A n Ser Ay Ala u Val Lys Lys Pro Ay Al a

T SRR Compipin S, o QUCRoTEL Y8 4T el Bt S
Arg Adn Ala Pso GIy Gn GIy Lé Gu Trp Met Q1§ 35 40
45 Trp Met Asn Thr Asn Ser Ay Ala Thr Ay Tyr Ala His

Lys Phe Gn 50 55 60 Asp Arg Val Thr Lev Thr Arg Asp
W&tir LeeVal |3erSeys Thr AGE \BeTyGlyMByr M66 Fhe Tix 8Ly Phe Tyr

20 25 30

Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly
35 40 45

Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe Gln
50 1] 60 :

Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr Met
65 70 75 80

Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 ' 95

Arg Thr GIn Glu Val Tyr Tyr Tyr Ala Met Asp Val Leu Gly Pro Arg
100 105 - 110

Asp Asn Gly His Arg Leu Phe
115

<210> 55

211> 342

<212> DNA

213> Homo sapiens

<220>
<221> (DS
222> (1).. (342




Gu Leu dy Gy Lev Thr Ser Asp Asp Thr Ala Val Tyr
Tyr Cys Ala 85 90 95 Arg Thr A n Qu Val Tyr Tyr Tyr
Ala Met Asp Val Leu Ay Pro Arg 100 105 110 Asp Asn
Gy Hs Arg Leu The 115 <210> 55 <211> 342 <212> DNA
<213> Hono sapi ens <220> <221> CDS <222> (1).. (342)
58/ 141 <223> <400> 55 gat att gtg atg ace cag act ace
gac too ctg get gtg tot otg gge 48 Asp Ile Val Met
Thr G n Thr Pro Asp Ser g#en A g yal Ser Leu Gy 1 5 10
15 gag egg got ace ate aac tge aag tee ago cag agt
<2%§>t tta tac age 96 G u Arg Ala Thr Ile Asn Cys Lys
€r Ser A n Ser Val Len Tyr Ser 20 25 30 too aae eat
aag aac tae tta get tgg tac cag cag aaa cca gga cag
<4ﬁ§>4 er Asn Asn Lys Asn Tyr Len Ala Trp Tyr G n Gdn
fro Gy An 35 40 45 cot cat aaa ctg etc att tae '
gat ggtoem tbg sacecaggeciyana tmo Ygctg ectats wmtock geeys 48
L L Faqll | 50
sogtlgo o S0 G PP PR B T
1 tte act etcﬁace 240

gag agg goo ace atc aac tgc aag tce age cag agt git tta tac age 96
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Vel Leu Tyr Ser
20 25 30 N
tee aac aat asg azc itac tta got tge tac cag cag 2aa cca gga cag 144
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 ' 45
cet cot amsa ctg cte att tac tgg gea tet acc cgg gaa teec ggg gte 192
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
a0 ba 60
. cet gac cga tte agt gge age ggg tot ggg aca gat ttc acl cic ace 240
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80 @ﬁé
ate age ace otg cag get gaa gat gtg gea gtt tat tac i@l cag caa 288
Tle Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gla Gln
85 90 95
tat tat agt act ecct cog acg ttc ggc caa ggg ace aag gtg gaa ate 336
Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
160 105 110
Aag cgt 342

Lys Arg -



1
F

Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe
Thr Leu Thr 65 70 75 80 ate age ace ctg cag get gaa
gat gtg gea gtt tat tac tgt cag caa 288 |Ile Ser Thr
Leu Gn Ala Qu Asp vVal Ala Val Tyr Tyr Cys G n @n 85
90 95 tat tat agt act cat cog aeg ttc ggc caa ggg ace
aag gtg gaa ate 336 Tyr Tyr Ser Thr Pro Pro Thr Phe
Gy Gn Ay Thr Lys vVal d@®+ik400 105 110 aaa cgt
342 Lys Arg 59/141 <210> 56 <211> 114 <212> PRT
238> 560 sapi ens <400> 56 Asp Ile Val Met Thr.Qdn

(éljb ProgAsp Ser Leu Ala Val Ser Leu Gy 15 10 15
u Ar a Thr Ile Asn Cys Lys Ser Ser G n Ser Val

Al
N YN T?%TSer 20 25 30 Ser Asn Asn Lys Asn Tyr Leu Al a

Ty G Lys Pro Gy Gdn 35 40 45 Pro Pro Lys
ﬁ-?g%b L}eqéml Isgp]%l/]rg Trp Ala Ser Thr Arg Au Ser Gy Val

50 55 60 Pro Asp Arg The Ser Ay Sex Ay Ser @y Thr

%ﬁ@,ggg Thr Leu Thr 65 70 75 80 Ile Ser Thr Leu Gn
a U Asp Val Ala Val Tyr Tyr Cys Gdn G n 85 90 95

AsyrileyValSHet Thr @moTiRr Brdhsp e Ly Al Vald 8exrTheu G¥s
IVaIGIuIIe5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 - 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro 61y Gln
35 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Asp Arg Phe Ber Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Thr Len Gln Ala 6lu Asp Val Ala Val Tyr Tyr Cys Glp Gln
85 50 95

Tyxr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
' 100 105 - 110

Lys Arg

<L2l> 57
<2li> 337

<212> DNA

<213> Homo sapiens




100 105 110 Lys Arg <210> 57 <211> 337 <212> DNA
<213> Hono sapi ens 60/ 141 <220> <221> CDS <222>

(1).

.(336) <223> <400> 57 gat ctt gtg atg act cag tat

cca gac too ctg got gtg tot ctg ggc 48 Asp Lau Val
Met Thr Gn Ser Pro Asp Ser Leu Ala Val Ser Leu Gy 1
5 10 15 gag agg gcc ace ate aac tge aag tee age cag

agt
Lys
sat
928y

Ser

gtt tta tat age 96 G u Arg Ala Thr Ile Asn Cys
Ser Ser @ n Ser Val €&éu Ty¥ Ber 20 25 30 tee aac
aag aac the Its get tgg cac cag cag aaa tea gga
144 Ser Asn Asn Lys Asn Tyr Leu Ala Trp H's Gn
Pro Ay Gn 35 40 45 act act aaa ctg etc an
tgg goa tot ace egg gaa tee ggg gtc 192 Pro Pro
eL. .L{886) | e Tyr Trp Ala Ser Thr Arg Gu Ser dy
50 55 60 cat gac cgs ttc agt gge ago ggg tot ggg

a gat ttc act etc ace 240 Pro Asp Arg Phe Ser Ay

Gy Ser Ay Thr Asp Phe Thr Leu Thr 65 70 75 80

e ace ctg cag get gaa gat gtg gea gtt tat tae
o7

g caa 288 Ile Ser Thr Leu Gn Ala G u Asp Val

gabl attVatg By abyredgyseiCeon @ao tee ctg get gtg tet otg geo
Asp Leu Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly

1 .

5 10 15

gag agg gee acc atc aac tge aag tcc age cag aght git tta tac age
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser

20 25 30

tec aac aat aag aac tac tia get tog cac cag cag aaa cea gga cag
Ser Asn Asn Lys Asn Tyr Leu Ala Trp His Gln Gln Lys Pro Gly Gln

35 40 45

cct ¢cot ama ctg cte att tac tgg gea tet ace og gaa tee ggg gle
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val

50

55 60

cct gac cga tic agt ggc age gee tot gge aca gat ttc act ctec ace
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

85

70 75 80

ate age ace ctg cag get gaa gat gtg gea gtt tatl tze igt cag caa
Ile Ser Thr Leu GIn Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln

86 90 o5

tat tat agt act cect ceg acg tic gge cag gge ace aaa gtg gat atc a
Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Asp Ile

100 105 - 110

210> 58

96

144

182

240

288

337




85 90 95 tat tat agt act act cog aeg ttc gge caa ggg
ace aaa gtg gat ate a 337 Tyr Tyr Ser Thr Pro Pro Thr
Phe Ay Gn Ay Thr Lys Val Asp Ile 100 105 110 <210)
58 61/141 <211> 112 <212> PRT <213> Honp sapi ens
<400> 58 Asp Leu Val Met Thr G n Ser Pro Asp Ser Leu

Ala Val Ser Lou dy 15 1 u Arg Ala Thr Ile
Asn Cys Lys Ser Sex Gn Séglﬁgjrﬁu Tyr Ser 20 25 30
éﬁE,)Aﬁ;zAsn Lys Asn Tyr Leu Ala Trp Hs Gn Gn Lys
Gn 35 40 45 Pro Pro Lys Leu Leu Ile Tyr Trp
@IQD’SGPRTThr Arg Qu Ser Ay Val 50 55 60 Pro Asp Arg

@573% Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr
0 ?%°§ 18%6e Ser Thr Leu Gn Ala Gu Asp Val A a.

Val Tyr Tyr Cys Gn G@n 85 90 95 Tyr Tyr Ser Thr Pro

f@&Tgé Phe Ay G@n Ay Thr Lys Val Asp Ile 100 105
£ 10> 59 <211> 342 <212> DNA <213> Honp sapi ens

ASBAn Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp His Gln Gln Lys Pro Gly Gln
35 40 45 ' '

" Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
B6b : 70 75 80

Ile Ser Thr Leu Gln Ala Glu Asp Val Ala VYal Tyr Tyr Cys Gln Gln
3h 90 o5

Tyxr Tyr Ser Thr Pro Pro Thr Phe Gly GIn Gly Thr Lys Vel Asp Ile
100 105 110

<210> &9

211> 342

€212> DNA

<213> Homo sapiens

220>
<221> DS
222> (1).. (342)
£223>




<221> CDS <222> (1).. (342) <223> 62/141 <400> 59
gat att gtg atg act cag tot cca gac tee ctg get gtg
tot ctg ggc 48 Asp Ile Val Met Thr G n Ser Pro Asp
Ser Leu Ala Val Ser Leu Gy 1 5 10 15 gag egg gee ace
ate aac tgc aag tee age cag agt gtt tta the age 96
GQu Arg Ala Thr Ile Asn Cys Lys Ser Ser G n Ser Val
Leu Tyr Set 20 25 30 tee aac aat aag aac tee tta got
tgg tae cag cag aaa ace §ga-chdt 144 Ser Asn Asn Lys
Asn Tyr Leu Ala Trp Tyr An Gn Lys Pro Ay G n 35 40
45 cat cot aaa etg etc att tae tgg gee tat ace egg gaa
<ah§s gﬁg gte 192 Pro Pro Lys Leu Leu Ile Tyr Trp Al a
er r Arg Qu Ser dy Val 50 55 60 act gee ega tte

ga(attggts age aggocdsateyggagpme Gad ot @cacttgetet ace g240

sk el TR B 152656 Bt b Sh et S Sy Vo PR o1y

1 gat gtg geegtt tat tao tgt thg caa 288 |lelser Thr
Leu Gn Ala Qu Asp Val Ala Val Tyr Tyr Cys A n G n 85
90 95 tat tat agt act act cog acg ttc ggc caa ggg ace

EAQagEOL® gom adt eaadl3bge Tyg thyradsecad gt Rte reotdhmgdhe

_Gix?&g%l‘%sﬁﬁ &I&E%&L}ZE%%/%S (ée% ééreGian%exl' %llﬂe% T)?lg Bt gt
20 A _

5 30

tee aac aat aag aac tac fta get tgg tac cag cag aaa coa gea cag
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45 ‘

cect cet aaa ctg ctc att tac tgg gea tet ace ege gag tee gge gto
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
b0 5b 60

cct gac cga tic agt ggc age ggg tet geg aéa gat {tec act ctec ace
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 15 80

ate age acc ctg cag get gaa pat glg gea gtt tat tac tgt cag caa
~ Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
35 _ a0 95

| tat tat agt act ceot ceg acg tiec gge caa ggg ace aag gtg gas ate
Tyr Tyr Setr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

aaa cgt
Lys Arg

{210} .60

48

96

192

240

288

336

342



63/141 <211> 114 <212> PRT <213> Hono sapi ens <400>
60 Asp Ile Val Met Thr A n Ser Pro Asp Ser Leu Ala Va
Ser Leu dy 1510 15 du Arg Ala Thr Ile Asn Cys
Lys Ser Ser @ n Ser Val Leu Tyr Ser 20 25 30 Ser Asn
M Lys Asn Tyr Leu Ala Trp Tyr An Gn Lys Pro Ay Gdn
35 40 45 Pro Pro Lys Leu Leu Ie Tyr Trp Ala Ser Thr
Arg Gu Ser Ay Val 50 58 % lﬁféAspArg Phe Ser Gy
%eir GlﬁSer Gy Thr Asp Phe Thr Leu Thr 65 70 75 80
_ 8”sdi4Thr Leu G n Ala Gu Asp Val Ala Val Tyr Tyr

QM%)GFRTG n 8 90 95 Tyr Tyr Ser Thr Pro Pro Thr The

Gn @y Thr Lys vVal Gu Ile 100 105 110 Lys Axg

Q@¥b>}ﬁmpﬁﬁ2¥§$ 342 <212> DNA <213> Honp sapi-ens
<220> 64/141 <221> CAS <222> (1).. (342) .<223>

<400> 60 |
Asp Tle Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln 8er Val Leu Tyr Ser
20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Glo
36 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
a0 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 , 70 : 75 . . 80

Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 80 85

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln 6ly Thr Lys Val Glu lle
100 105 110

Lys Arg

£210> 61

211> 342

{212> DNA

{213> Homo sapiens

{2207




<400> 61 gat att gtg atg act cag tat tea etc tee ctg
ccc gte ace act gga 48 Asp Ile val Met Thr A n Ser
Pro Lou Ser Lou Pro Val Thr Pro Ay 1 5 10 15 gag cog
gee tee ate tee tge agg tat agt cag age etc ttg gat
agt 96 du Pro Ala Ser Ile Ser Cys Arg Ser Ser A n
Ser Lou Lou Asp Ser 20 25 30 gat gat gga aac ace tat
ttg gee tgg tae ctg cag aag ace ggg cag 144 Asp Asp
Ay Asn Thr Tyr Lou Asp & Tyd lou A n Lys Pro Ay
G@n 35 40 45 tot cca cag etc eta ate tat aeg ott tee
2EBHt 6By gee tot gga gtc 192 Ser Pro A n Lou Lou Ile
r Ser Tyr Arg Ala Ser dy Val 50 55 60 eta
<2§§/§ ggg'ﬁ){é)agt ggc agt ggg tea ggc act gat tto ace
{283y aaa 240 Pro Asp Arg Phe Ser Ay Ser Ay Set Ay
Thr Asp The Thr Lou Lys 65 70 75 80 ate age agg gtg
gag get gag gat gtt gga gtt tat tae tge atg eaa 288
{400> &er Arg Val Qu Ala Au Asp Val Ay Val Tyr Tyr

t n 8 90 95 <cgt eta gag ttt cot tee act ttt
gaé’éﬁgt Eg}& gb%a%é’agafé’tg?‘&gﬁﬁ? t&f’e"%@é“ ALf ACeC §8Phe 48
AstPride Thal Nev TRh &1 3er@rp Ghy SERILduyBro/dk] A P G190
105 110 aag cgt 342 Lys Ar&g 65/ 141 <210> fg <211>

1114 <2125 BRT <213> Homo sdffi ens
gag cog gee tee ate tec tge agg tet agt cag age cte ttg gat agt 96
Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30
gat gat gga aac acc tat ttg gac tgz tac ctg cag sag cca ggg cag 144
Asp Asp Gly Asn Thr Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln
35 40 45
tet cca cag ctc cta ate tat acg ctt tec tat cgg goc tet gge gte | 192
Ser Pro Gln Leu Leu Ile Tyr Thr Let Ser Tyr Arg Ala Ser Gly Val
50 55 60
cca gac agg ttc agt gge agt geg toa gge act gat ttc aca etg aaa 240
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 70 15 80
- ate age agg gtg gag get gag gat gttt gga gtt tat tac tge atg caa 288
Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln
85 80 95
cgt ata gag 1ttt cet tac act ttt gge cag ggg,abc aaa gtg gat atc 336
Arg Ile Glu Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Asp Ile
100 105 110 -
aaa cgt ‘ ' S 842

Lys Arg




<400> 62 Asp Ile Val Met Thr G n Ser Pro Lau Ser Leu
Pro Val Thr Pro dy 15 10 15 GQu Pro Ala Ser Ile
Ser Cys Arg Ser Ser G n Ser Lou Leu Asp Ser 20 25 30
Asp Asp Ay Asn Thr Tyr Lau Asp Trp Tyr Lou G n Lys
Pro Gy Gn 35 40 45 Ser Pro Gn Leu Leu Ile Tyr Thr
Lou Ser Tyr Arg Ala Ser dy.Val 50 55 60 Pro Asp Arg
Phe Sex Gy Ser Ay Ser G6y5 ht %p Phe Thr Leu Lys
65 70 75 80 Ile Ser Arg val u Ala Au Asp Val Gy
Val Tyr Tyr Cys Met Gn 85 90 95 Arg Ile Qu Phe Pro
Tyr Thr Phe Ay Gn Ay Thr Lys Val Asp Ile 100 105
é}O %%; Arg <210> 63 <211> 342 <212> DNA 66/ 141 _

292> no sapiens <220> <221> CDS <222> (1).. (342)
&378>1¥400> 63 gat gtt gtg atg act cag tot cca etc tee
ctg ccc_gtc ace cot gga 48 Asp Val Val Met Thr d@n
@de”> PPBTLeu Ser Leu Pro Val Tbr Pro Ay 1 5 10 15

<213> Homo sapiens

<400> 62 .
Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

1 5 DI 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Asp Gly Asn Thr Tyr Len Asp Trp Tyr Leu Gln Lys Pro Gly Gln
35 40 45

Ser Pro Gln Leu Lew Ile Tyr Thr Leu Ser Tyr Arg Ala Ser Gly Val
50 : 55 : 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
85 70 75 ' 80

Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln
85 90 05

Arg Ile Glu Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Asp Ile
100 105 110

Lys Arg

<210> 63
211> 342
<212> DNA




gag cog gee tee ate tee tge agg tot agt cag ago etc
ttg gat agt 96 du Pro Ala Ser Ile Ser Cys Arg Ser
Ser A n Ser Leu Leu Asp Ser 20 25 30 gat gat gga aac
ace tat ttg gac tgg tae ctg cag aag cca ggg cag 144
Asp Asp Ay Asn Thr Tyr Leu Asp Trp Tyr Leu G n Lys
Pro Ay Gn 35 40 45 tot eca cag etc eta ate tat acg
ctt tee tat egg gee tct gga gtc 192 Ser Pro G n Leu
Leu Ile Tyr Thr Leu Ser gy A g fla Ser Ay Val 50 55
60 cca gac agg ttc agt ggc agt ggg-tea ggc act gat ttc
<2qg§¢ %&, %@ﬁm% O Pro Asp Arg Phe Ser Ay Ser Gy Ser
hr Asp The Thr Leu Lys 65 70 75 80 ate age agg
gtg gag get gag gat gtt gga gtt tat tac tge atg caa
<2§§§ Ile Ser Arg Val u Ala Au Asp Val @y Val Tyr

i/ (,gg Met Gn 85 90 95 cgt ata gag ttt cot tac act
<2E{2 cag ggg ace aag gtg gaa ate 336 Arg lle Qu

Thr Phe Ay @n Gy Thr Lys Val Qu lle
<2?%% %5'-1(%2)67/ 141 aaa egt 342 Lys Arg <210> 64

<22P11> 114 <212> PRT <213> Honp sapiens <400> 64 Asp
Val Val Met Thr Gn Ser Pro Lou Ser Lau Pro Val Thr
Pro dy 151015 Gu Pro Ala Ser Ile Ser Cys Arg
48y &r G n Ser Lau Lou Asp Ser |

- gatl gtt gtg atg act cag tet cea cte tee ctg cee gie ace ot g£ga
Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 b 10 15

gag ccg geo tee ate tec tgc agg tet agt cag age cte ttg gat agt
‘Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

'gat gat gga aac acc tat tig gac tgg tac cig cag aag cea ggg cag
Asp Asp Gly Asn Thr Tyr Leu Asp Trp Tyr Leu Glun Lys Pro Gly Gln
35 40 45

tet cca cag cte cta ate tat acg ctt tec tat cgg gee ot gga gic
Ser Pro Gln Leu Leu Ile Tyr Thr Leu Ser Tyr Arg Ala Ser Gly Val
50 55 60

cca gac agg tfc agt gee agt ggg tca gge act gat tic aca ctg aaa
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 70 'R 80

atc age agg pgte gag gct gag gal git gga gtt tat fac ‘.tgc atg cas
Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln
85 90 95

cgt ata gag tit cet tac act ttt ggc cag geg acc aag gtg gaa ate
Arg Ile Glu Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

48

96

144

192

240

288

336




20 25 30 Asp Asp Ay Asn Thr Tyr Leu Asp Trp Tyr Leu
GnLys Pro dy An 35 40 45 Ser Pro Gn Leu Leu Ile
Tyr Thr Leu Ser Tyr Arg Ala Ser Ay Val 50 55 60 Pro
Asp Arg Phe Ser Ay Ser Ay Ser @y Thr Asp Phe Thr
Leu Lys 65 70 75 80 Ile Sex Arg Val Au Ala G n Asp
Val dy Vval Tyr Tyr Cys gtg 85 90 95 Arg lle Gu
Phe Pro Tyr Thr Phe dvy i £4Trlysvm Au lle
100 105 110 Lys Arg 68/ 141 <210> 65 <211> 339 <212>
PACED13> Honp sapi ens <220> <221> CDS <222> (1).. 342
I33%g <223> <400> 65 gat att gtg atg ace cag act cca
etc tee ctg ecc gte ace cot gga 48 Asp Ile Val Met
Thr A n Thr Pro Leu Ser Leu Pro Val Thr Pro Ay 1 5 10
15 gag cog gee tee ate toe tgc agg tot agt cag age
etc ttg gat agt 96 du Pro Ala Ser Ile Ser Cys Arg
Ser Ser A n Ser Leu Leu Asp Ser 20 25 30 gat gat gga
T @apyaee tat ttg gac tgg tac etg cag aag cea ggg cag

b 14
212> PRT
<213> Homo sapiens

400> 64
Asp Val Val Met Thr Gln Ser Pro Leun Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ber Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Asp Gly Asn Thr Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln
35 40 45

Ser Pro Gln Leu Leu Ile Tyr Thr Leu Ser Tyr Arg Ala Ser Gly Val
50 55 80 '

Pro ASp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 70 75 80

Tle Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gla
85 80 95

Arg Ile Gln Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 ' 110

Lys Arg



Asp Asp Ay Asn Thr Tyr Leu Asp Trp Tyr Leu G n Lys
Pro Ay Gn 35 40 45 tot cea cag etc eta ate tat aeg
ctt tee tat egg goo tot gga gte 192 Ser Pro Gn Leu
Len Ile Tyr Thr Leu Ser Tyr Arg Ala Ser Ay Val 50 55
60 cca gac agg ttc agt ggc agt ggg tea ggc act gat ttc
aca ctg aaa 240 Pro Asp Arg Phe Ser Gy Ser dy Ser
@y Thr Asp The Thr Leu Lys 65 70 75 80 ate age agg
gtg gag got gag gat gtt Gdagttd dat tac tgc atg caa
288 1le Ser Arg Val Gu Ala Ju Asp Val dy Val Tyr
<2i%r s Met A n 85 90 95 get aca caa ttg the act ttt
<2gﬁp %?g ggg ace aag gtg gag ate aaa 336 69/141 Ala
r n Lau Tyr Thr Phe Ay Gn Ay Thr Lys Val Qu
<Z]3’ DN 100 105 110 cgt 339 Arg <210> 66 <211> 113
: 2 > Hono sapiens <400> 66 Asp Ile Val Met
<2$%r1 @%R%Pr(i%égo Lau Ser Leu Pro Val Thr Pro Ay 15
10 i5 du Pro Ala Ser Ile Ser Cys Arg Ser Ser G n Ser
u Leu Asp Ser 20 25 30 Asp Asp Ay Asn Thr Tyr Leu
Asp Trp Tyr Lau G n Lys Pro Ay Gn 35 40 45 Ser Pro
<22Pn ¢%u Lou lle Tyr Thr Leu Ser Tyr Arg Ala Ser dvy

@Ml (1). . (339)
223>

400> 65

gat att gtg atg acc cag act cca ete tee
Asp Ile Val Met Thr Gln Thx Pro Let Ser
i 3] 10

gag ccg gec ice ate tee tge agg tet agi
Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser
20 _ 25

gat gat gga aac acc tat tig gac tgg tac
Asp Asp Gly Asn Thr Tyr Leu Asp Trp Tyr
35 40

tet cea cag cte cta ate tat acg ctt tee
Ser Pro Gln Leu Lew Ile Tyr Thr Leu Ser
' 50 1)

cca gac agg tte agt gge agt ggg tea gee
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly
65 70

ato age age gig gag got gag gat gtt gga
Ile Ser Arg Val Glu Ala Glu Asp Val Gly
85 90

| get aca caa ttg tac act t4t ggc cag geg

ctg cec gie ace cot gpa
Leu Pro Val Thr Pro Gly
15

cag age cte tig gat agt
Gln Ser Leu Leu Asp Ser
30

otg cag aag cca ggg cag
Leu Gln Lys Pro Gly Gln
45

tat cgg gee fet gga gte
Tyr Arg Ala Ser Gly Val
60

act gat tic aca cig aaa
Thr Asp Phe Thr Leu Lys
75 - 80

gtt tat tac tge atg caa
Val Tyr Tyr Cys Met Gln
95

acc aag pig gag atc aaa

48

98

144

192

240

288

foat
i




50 55 60 Pro Asp Arg The Ser Ay Ser Ay Ser Ay Thr
Asp Phe Thr Lau Lys 65 70 75 80 1Ile Ser Arg Val Gn
Ala Gn Asp Val Ay Val Tyr Tyr Cys Met G n 85 90 95
Ala Thr Gn Lau Tyr Thr Phe Ay G n dy Thr Lys Val
GQu lle Lys 100 105 110 Arg 70/141 <210> 67 <211>
342 <212> DNA <213> Honp pi en <220> <221> CDS
<222> (1).. (342) <223> ngéiféélgat att gtg atg act

e e t et g

%Tvaﬁlw&e W Enrhe bl B Gatial die 4B
Leu y 119010 15 gag eggpgee ace ate eat 11(gc aag toe
age eag agt gtt tta tae age 96 G u Arg Ala Thr ‘1le
Asn Cys Lys Ser Ser @n Ser Val Leu Tyr Ser 20 25 30
dé@e eat eat aag aac tae tta got tgg tae cag cag aaa - 339 -
oca gga cag 144 Ser Asn Asn Lys Asn Tyr Leu Ala Trp
AF"»gr Gn dAnLys Pro Ay @n 35 40 45 cot cot aaa ctg

etc att tat tgg gee tot ace egg gee tee ggg gte 192
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg G n

Ser dy Val

<210> 66

211> 113

<212> PRT

<213> Homo sapiens |

400> 66
Asp 1le Val Met Thr Gln Thr Pro Leu 8er Leu Pro Val Thr Pro Gly
1 b 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln-Ser Leu Leu Asp Ser
' 20 25 30

Asp Asp Gly Asn Thr Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln
' 36 40 45

Ser Pro Gln Leu Leu Ile Tyr Thr Leu Ser Tyr Arg Ala Ser Gly Val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
6b : 70 15 80

Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln
85 90 95

Ala Thr Gln Len Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105 110

Arg



50 55 60 cot gac ega ttc agt ggc age ggg tot ggg aca
gat tte act etc act 240 Pro Asp Arg Phe Ser dy Ser
Ay Ser Ay Thr Asp Phe Thr Leu Thr 65 - 70 75 80 ate

ago ace ctg cag get gaa gat gtg gca gtt tat tac tgt
cag caa 288 |Ile Ser Thr Leu dn Ala Qu Asp Val A a

Val Tyr Tyr C¢ys A n @n 71/141 85 90 95 tat tat agt
act cot ccg aeg ttc ggc caa ggg ace aag ctg gag ate
336 Tyr Tyr Ser Thr Pr&@ @61Térl Phe Gy Gn Ay Thr
Lys Leu Qu Ile 100 105 110 aaa cgt 342 Lys Arg

<210> 68 <211> 114 <212> PRT <213> Hono sapi ens

<400> 68 Asp Ile Val Met Thr G n Ser Pro Asp Ser Leu
Ala Val Ser Leu dy 15 10 15 Gu Arg Ala Thr lIle
Asn Cps Lys Ser Ser G n Ser Val Leu Tyr Ser 20 25 30

| <2]§§r %sn Asn Lys Asn Tyr Leu Ala Trp Tyr @ n dn Lys
oGdy Gn 3540 45 Pro Pro Lys Leu Leu Ile Tyr Trp

{ZWAPa 8@ Thr Arg Au Ser Ay Val 50 55 60 Pro Asp Arg

(2]§§e7@r Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr
75 80 Ile Ser Thr Leu dn Ala @u Asp Val Al a

<ZNal Homo sgpiesys G n A n

<220>
<221> (DS

<222> (D).. (342)
(223>

<400> 67

gat att gtg atg act cag tct cca gac tce ctg get gig tet ctg gge . 48
Asp lle Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly

1 5 10 15

. gag =agg gee acc ate asc tge asg tcc age cag agh gtt tta tac age 96
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30 :

tee aac aat aag aac tao tta get tgg tac cag cag aaa cca gga cag 144
Ser Asn Asn Lys Asn Tvr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln-
35 40 45 '

cct cct ama oty cte att tac tgg gea tet ace cpg gas tec ggg gte . 192
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 bb 60

cct gac oga ttc agt ggc age geg tet ggg aca gat tic act ctc ace 240
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 - : 70 75 80

ate age ace ctg cag get gaa gat gtg gea git tat tac tgt cag caa 288
Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln




85 90 95 Tyr Tyr Ser Thr Pro Pro Thr Phe Gy G n Ay
Thr Lys Leu Qu Ile 72/141 100 105 110 Lys Arg <210>
69 <211> 342 <212> DNA <213> Honp sapiens <220>
<221> CDS <222> (1):.(342) <223> <400> 69 gat gtt
gtg atg act cag act eta gae tee ctg get gtg tot etg
ggc 48 Asp Val Vval Mt T rygf Thr Pro Asp Ser Leu
Ala Val Ser Leu dy 151 1 agg gee ace ate aac
tgc aag tee ﬁgﬁ cag agt gtt tta cac aag 96 du Arg
Ala.Thr Ile Oys Lys Ser % a@n Ser val L& His
Lys 20 25 30 toe aac aat aag aac tat tta got tgg tac
cag aaa cca gga cag 144 Ser Asn Asn Lys Asn Tyr
Kﬂéut% astrapt Bpt @GEnacy %’cwgcma@ oy o} FagFigosagpatdt 336

t { t
VISl 0S5 IO SOl € 940, 1y

Arg GQu TH@OGJy val 50 55189 cot gac ega €l agt ggc
age ggg tot gcg aca gat ttc act etc ace 240 Pro Asp
Arg Leu Ser Ay Ser Gy Ser Ala Thr Asp The Thr Lou
aMrcss5 70 75 80 342

Lys Arg

<210> 68

211> 114

{212> PRT

<213> Homo sapiens

<400> @88
Asp Tle Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leun Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 20

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Asp Arg Fhe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile



7.3/141 ate age age ctg cag get gaa gac' gtg gea gte
tat tac tgt cag caa 288 He Sex Ser Leu G n Ala Qu

Asp Val Ala Val Tyr Tyr Cys A n @n 85 90 95 tat tat

get gtt eat etc ace ttc gge eaa ggg aca cga ctg gag
att 336 Tyr Tyr Ala Val Pro Leu Thr Phe Ay G n Ay

Thr Arg Leu u lle 100 105 110 aaa cgt 342 Lys Arg

<210> 70 <211> 114 <212> PRT <213> Honop sapi ens

<400> 70 Asp Val Val Met7 2w 1G4nl Thr Pro Asp Ser Leu
Ala Val 5er Leu dy 15 10 15 Gn Arg Ala Thr Ile
Asn Cys 108 Ser Ser A n 366 Val Leu H s Lji® 20 25 30
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gn G n Lys

Pro Ay Gn 35 40 45 Pro Pro Lys Leu Leu Ile H.s Trp

LyAlfggSer Thr Arg Qu Phe Ay Val 50 55 60 Pro Asp Arg .

Leu Ser Ay Ser Ay Ser Ala Thr Asp Phe Thr Leu Thr
65 70 75 80 Ile Ser Ser Leu Gn Ala Qu Asp val Ala
Val Tyr Tyr Cys G n A n 74/141 85 90 95 Tyr Tyr Al a
Val Pro Leu Thr Phe Ay A n Ay Thr Arg Leu Qu lle
100 105 110

<210> &9

211> 342
212> DNA
<213> Homo sapiens

220>

221> €IS

222> (1).. (342)
223>

<400> 69

- gat git gtg afcg act cag act cca gac tec etg get gty tet cte gee
Asp Val Val Met Thr Gln Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
"1 b ‘ 10 15

gAg agg gee ace ate aac tge aag tee age cag agt git tta cac aag
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu His Lys
20 25 30

‘tece aac aat gag aac tat tta got tgg tac cag cag asa cca gga cag
- Ser Asn Asn Lys Asn Tyr Leut Ala Trp Tyr Gln Gln Lys Pro Gly Gln
a5 40 45

cct cot aaa ttg cte att cac tgg get tet ace cge gaa ttc ggg gte
- Pro Pro Lys Leu Leu Ile His Trp Ala Ser Thr Arg Glu Phe Gly Val
50 bb 60 ’

ccl gae cga cte agt gge age ggg tel geg aca gat tte act cte ace
Pro Asp Arg Leu Ser Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr
65 S s 80,

48

96

192

240

L



AT

Lys Arg <210> 71 <211> 342 <212> DNA <213> Hono
sapi ens <220> <221> CDS <222> (1).. (342) <223>
<400> 71 gat att gtg atg ace cag acg oca gac tco otg
get gtg tot ctg ggc 48 Asp Ile Val Met Thr G n Thr
Pro Asp Ser Leu Ala Val Ser Leu Gy 1 5 10 15 gag agg
gcc ace ate aae tgc aag tcc age cag agt gtt tta tat
age 96 Qu Arg Ala Thr 1'('@4@1:140}5 Lys Ser Ser dn
Ser Val Leu Tyr Ser 20 25 30 tee aac eat aag aac tac
tta get tgg tac tag cag aaa cca gga cag 144 Ser .Asn

- u dlRa T, ' y :
o R e e &g o ST Py ! B el G 288
Ide Sedgtery hett Gdo Alggbl dsndal HaoVah gyryiyriens GhuGlhe
Tyr Trp Ala ggr Thr Arg Qu Sgf Gy Val 50 55460
76/ 141 net gac ega ttc agt ggc ago ggg tot ggg aca
gat ttc act etc acc 240 Pro Asp Arg Phe Ser Ay Ser

PELn p..Phe. Th 0 7 e
S taSepeC B AEPE e L B R B 810 o0
Tgadveablao¥sl Pro desefhrThie Gén GnnGla ZhlAwgAsu Skl 1M a

Val Tyr Tygo Cys G n Gn 85,90 95 110

aaa cgt | 342
Lys Arg

{2100 70
211> 114
<212> PRT
<213> Homo sapiens

£400> 70 _
Asp Val Val Met Thr Gln Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu His Lys
20 25 30

Ser Asn Asn Lys Asn Tyr Lew Ala Trp Tyr Gln 6ln Lys Pro Gly Gln
35 40 45

Fro Pro Lys Leu Leu Ile His Trp Ala Ser Thr Arg Glu Phe Gly Val
50 55 60

Pro Asp Arg Leu Ser Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr
65 70 A - 80

Ile Ser Ser Leu Glp Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln



tat tat agt act net cog aeg ttc ago caa ggg ace aag
gtg gaa ate 336 Tyr Tyr Ser Thr Pro Pro Thr The Ser
Gn dy Thr Lys Val Gu Ile 100 105 110 aaa cgt 342
Lys Arg <210> 72 <211> 114 <212> PRT <213> Hono
sapiens <400> 72 Asp Ile Val Met Thr Gn Thr Pro Asp
Ser Leu Ala Val Ser Leu dy 15 10 15 du Arg Ala
Thr Ile Asn Cps Lys Ser Ser G n Sex Val Leu Tyr Ser 20
25 30 Ser Asn Asn Lys Agdt Tyl 4lkv, Ala Trp Tyr Gn
GnLys Pro Ay Gn 35 40 45 Pro Pro Lys Lou Leu Ile

Tyr Trp Ala8er Thr Arg Gu $er dy Val 50 85 60 Pro

Asp Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr
Lev Thr 76/141 65 70 75 80 1Ile Ser Thr Lau G n Al a

Ty€ TirAbls Val PAbd.eMaThrTPhe GIy GysGXst Mhid Arg8euO01 9T 1e Tyr

Tyr Ser Pro Pro Thr Rhe Ser G n Ay Thr. Lys Val
Qu lle I@)O 105 110 Lysllairg <210> 73 <£1P1> 342

<212> DNA
Lys Arg

21> Tl
211> 342
<212> DNA
<213> Homo sapiens

220>

221> CDS
222> (D..(342)
223>

400> T

gat att gtg atg ace cag acg cea gac tee ctg get gig tet ctg gee
Asp Ile Val Met Thr Gln Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 b 10 15

gag agg goc ace ate aac tge aag fcc age cag agt gtt tta tac age
~Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30 .

tece aac aat aag aac tac tta get 1gg tac cag cag aaa cca gga cag
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro 6ly Gln
35 40 45

cct cet 283a ctg cte att tac tgg ges tet acc cgg gas tee geg gte
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60 '

96

144

192

LR
i




<213> Hono sapiens <220> <221> CDS <222> (1).. (342)
<223> .1 <400> 73 gat gtt gtg atg act Gag tot eca
gac tec etg act gtg tet otg ggc 48 Asp Val Vval Mt

Thr @ n Ser Pro Asp Ser Lau Thr Val Ser Lau Gy 1 5 10
15 gag agg gec acc etc aac tgc aag tee age (Aag agt

gtt tta tac agc 96 Ile Asti Cys Lys
Ser Ser A n Ser Val Leu %%gef%g 25 30 tee aac eat

g _aac tat ac cag cag aaa eta gga Gag
GERAEEEER A i Bes, SEAGRE Tt Bk, 0 42T HOTHE OFR aepn 240
BasSASY ariPhe Bt 8By 46k 42y Tk GBL mag\sgtm;eeﬂ& abh The :

g gca cot act e(?g gaa tot ggg gtc 192 77/141 Pro
0 Lys Leu Leu { e Tyr Trp Ala o Thr Arg Qu $br -

Gy Val 50 55 60 cot gac ega tte agt gge age ggg tot

%% aca gat ttc act etc act 240 Pro Asp Arg Phe Ser
ya¥Se RCOHE S eyty Eh BahFIE e FhE tewapth’fasaa@aas 233

BQ s&t emaden a0s AlOGRAAsHk 9
tat tgt cagucaa 288 IlggﬂSe}g%glr %fel]g{‘gryg}A?ﬁgtC;i3 tG%
val Ala Val Bgr Tyr oys Gn dh 85 90 95 tat 9$at agt

act ect cog aeg ttc ggo cag ggg act aag gtg gaa ate
336 Tyr Tyr Ser Thr Pro Pro Thr Phe Ay G n dy Thr
By stajapeicapt (deé agoacRpbta pge caa ggg ace aag gig gaa ate 336

Tyr Tyr 8ér Thr Pro Pro Thr Phe Ser Gln Gly Thr Lys Val Glu Ile
100 105 110

aaa cgt _ 342
Lys Arg

210> 72

211> 114

212> PRT

<213> Homo sapiens

400> 72
Asp Ile Val Met Thr GlIn Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Glp Ser Val Leu Tyr Ser
20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
36 40 4h

" Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thx Asp Phe Thr Len Thr



aaa cgt 342 Lys Arg <210> 74 <211> 114 <212> PRT
<213> Hono sapiens <400> 74 Asp Val Val Met Thr dn
Ser Pro Asp Ser Leu Thr Val Sex Leu Ay 1 5 10 15
GQu Arg Ala Thr Ile Asn Cys Lys Ser Ser A n Ser Val
Leu Tyr Ser 20 25 30 Ser Asn Asn Lys Asn Tyr Leu Ala
Trp Tyr Gn On Lys Pro Ay A n 35 40 45 Pro Pro Lys’
Leu Leu Ile Tyr Trp Ala Pro Thr Arg Gu Ser Ay Va
78/141 50 55 60 Pro Aspy gy @ PheyrSer Ay Ser Ay Ser
Gy Thr Asp Phe Thr Leu Thr 65 70-75 80 1Ile Ser Ser
psleu G n Ala G uyAsp Val Ala Val zgyr Tyr Cys G nggn 85
90 95 Tyr Tyr Ser Thr Pro Pro Thr Phe Ay A n dy Thr
Lys Val Qu Ile 100 105 110 Lys Arg <210> 75 <211>

118%er T2l 23u VR £216% WO wafanhefs 152497 cyelbin 1P !

85 90 95

Tyr Tyr Ser Thr Pro Pro Thr Phe Ser Gln Gly Thr Lys Val Glu Ile
100 105 110

- Lys Arg

210> 13

{211> 342

212> DNA

<{213> Homo sapiens

220>

<221> (DS

<2225 (1).. (342)
293>

<400> 73

gat gtt gtg ailg act cag tet cca gac tce ctg act gig tet ctg gego 43
‘Asp Val Val Met Thr Gln Ser Pro Asp Ser Leu Thr Val Ser Leu Gly

1 5 10 15

gag agg goc ace atec aac tge aag tec age cag agt gtt tia tac age 88
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

tee 2ac aat aag aac tac tta get tgg tac cag cag @aa cca gga cag 144
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Fro Gly Gln

35 40 45

cet cct aag etg cte att tac tgg goa ool ace cge gaa too ggg gic 192



<222> (1).. (342) <223> <400> 75 gat gtt gtg atg act
cag tct cca gao tot etg get gtg tet ctg ggc 48 Asp
Val Val Met Thr G n Ser Pro Asp Ser Leu Al a Val Ser
Leu Ay 1 5 10 15 gag agg gee ace ate aac tgc aag tee
age cag ggt gtt tta cac aag 96 Gn Arg Ala Thr Ile

Asn Cys Lys Ser Ser Gn Y., Vi u H's Lys 20 25 30
tee aac aat aag sac tat tG77g/ai 4_39 tac cag cag aaa

B P v s Bl Tof ires et 07 o o Se BT 1BLL

aaasptg etc an cao tsgg get tot ace qgg gaa tte ggg gte
192 ,c: Pro Pro Lys Lea Leu Ile H's Trp Ala Ser Thr
Arg Au Phe Gy Val 50 55 60 cot gao oga etc agt ggc

Gacsfgdch otiedhs 360 ofalsek! R2fly Bhe AECHRI Lo obe 240

I%rw? Lea Ser Qvy Leu
Agps Avg Frg iy Gig §93é&é5’a§fé’ fly Tbﬁ@sg& egbhr bete Tht g
gea gtc tat tao ygt cag caa 288 ghle Ser Ser Lea @yn
Ala Au Asp Val Ala Val Tyr Tyr Cyss G n Gn 85 90 95
tat tat get gtt cot etc ace ttc ggc caa ggg aca ega

é%%ga%agg@tétgsc%% ﬁw '{g%z-zr ¥t Aétﬁl%@ %E’{ Qix%%c-r{gt &F c%é 288

aaa C
TlpsSeny éezzj@gﬁ}ln@Alkﬁlqﬂsnl%l Ala Val Tyr Tyr Cys GIn Gln
85 90 85
tat tat agt act cct ceg acg tte gpe cag ggg acc aa‘g gtg gaa aic - 336
Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110
aag cgt : | 342
Lys Arg
210> T4
211> 114
212> PRT

213> Homo sapiens

400> 74
Asp Val Val Met Thr Gln Ser Pro Asp Ser Leut Thr Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Pro Thr Arg Glu Ser Gly Val




<212> PRT <213> Hono sapiens <400> 76 Asp Val Val Met
Thr @ n Ser Pro Asp Ser Lea Ala Val Ser Lea dy 15
10 15 du Arg Ala Thr Ile Asn Cys Lys Ser Ser A n dy
Val Leu His Lys 20 25 30 Ser Asn Asn Lys Asn Tyr Lea
Ala Trp Tyr Adn Gn Lys Pro Ay Gn 80/141 35 40 45
Pro Pro Lys Leu Leu Ile H's Trp Ala Ser Thr Arg Qu
Phe Ay Val 50 55 60 Pro Asp Arg Leu Ser Ay Ser Ay
Ser Ala Thr Asp The Thr t®u /The 165 70 75 80 Ile Ser
Ser Leu Gn Ala Qu Asp Val Ala Val Tyr Tyr Cys Gn
Agp 85 90 95 Tyr Jyr Ala Val Pro Bgu Thr Phe Ay G n
Ay Thr Arg Leu Qu Ile 100 105 110 Lys Arg <210> 77
<211> 342 <212> DNA <213> Honp sapiens <220> <221>

Pr&ASp 592 Bhe GbY -Gly(S42E1y R237 y<fR0%sy Phe thral 0 THr at g
65ace cag acg teqmgac tee ctg ge_t75qtg tet ctg gge8618

Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 85

- Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

Lys Arg

210> 75

211> 342

<212> DNA

€213> Homo sapiens

{220>

<221> CDS

<222> (1)..(342)
223>

400> 75

gat gtt gtg atg sct cag tet cea gac tee cig get gtg tot cig ggc
Asp Val Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
i 5 10 15

gag agg goc acc atc aac tge aag tee age cag ggt git tita cac aag
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Gly Val Leu His Lys
20 25 30

tce zac aat aag aac tat tia get tgy tac cag cag asa cca gga cag
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln

- 48

06



P
Ay

Asp Ile Val Met Thr Gn Thr Pro Asp Ser Leu Ala Va

Ser Leu dy 1 5 10 15 gag agg gcc ace ate aac tgc aag
tee age cag agt gtt tta tac age 96. G n Arg Ala Thr
Ile Asn Cys Lys Ser Ser G n Ser Val Leu Tyr Ser 20 25
30 81/141 too aac aat aag aac tao tta get tgg tac cag
cag aaa oca gga cag 144 Sex An Asn Lys Asn Tyr Leu
Ala Trp Tyr. Gn Gn Lys Pr®/Gyv & n 35 40 45 cot cot
aaa ct% etc att tao tgg gca tot ace egg gaa tee ggg
gte 1925 Pro Pro Lys Let® Leu Ile Tyr Tr4b Ala Ser Thr
Arg Au Ser Ay Val 50 55 60 cot gao age tto agt gge
age ggg tot ggg. ace. gat ttc act etc ace 240 Pro Asp
WMigcPhaascitgGiie Sbt c@b ytgSegetGhet Toe ofgpsdrhétdmgslehe

B PRRLAY 160 E6h 1 %808, G0 TP Lt PR ) WD
Al a5 u Asp Val AlabVal Tyr Tyr Cys8@in @n 85 90 95

tat tat agt act cot ccg aeg Ito ggc caa ggg aec aag
gtg gaa ate 336 Tyr Tyr Ser Thr Pro Pro Thr Phe dvy

WGtngad gedtute lags ¥ 2@ wakl @106 465 chtOttcaaat cht 242

Teoad] &d LR et VA L o e B T TR O
‘ 80

&Ber Leu Ala Val Ber Leu Gy 75

“ate age age cig cag gei gaa gac gtg gea gte tat tac tgt cag caa

I1le Ser Ser Leu Gln Ala Glu Asp Val Ala Vel Tyr Tyr Cys Gln Gln
85 90 95

tat tat get gii eet ctec ace tte gge caa ggg sca cga ctg gag att
Tyr Tyr Ala Val Pro Leu Thr Phe Gly Gln Gly Thr Arg Len Glu Ile
100 105 110

aaa ¢gt
Lys Arg

210> 78

2ll> 114

212> PRT

<213> Homo sapiens

400> 176
Asp Val Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Gly Val Leu His Lys
20 26 30

_Sx_ar Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gln Lys Pro Gly Gln

192 -

240

288

336

342




151015 Gn Arg Ala Thr Tie Asn Cys Lys Ser Ser dn
Ser Val Leu Tyr Sex 82/141 20 25 30 Ser Asn Asn Lys
Asn Tyr Leu Ala Trp Tyr An dn Lys Pro Ay dn 35 40
45 Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
GQu Ser Ay Val 50 55 60 Pro Asp Arg Phe Ser Gy Ser
Ay Ser Ay Thr Asp Phe Thr Leu Thr 65 70 75 80 Ile
Ser Thr Leu Gn Ala Gu Asp Val Ala Val Tyr Tyr Cys
Gn dn 8590 95 Tyr Ty 0S€rl It Pro Pro Thr Phe Ay
Gn dy Thr Lys Val u lle 100 105 110 Lys Arg
<210>3579 <211> 342 - 4@12> DNA <213> Mé6nD sapi ens
<220> <221> CDS <222> (1)..(342) <223> <400> 79 gat
gtt gtg atg act cag tot coa gar toe ctg got gtg cot

- PretPgodye Hé Lés I 1VellisValp Wb SERrTHA Ardelu Rhe Hspvsier
L Ala Val Pro Leye Gy 1 5 10 15 ?(?/ 141 gag agg gee
a ate aac tgc aag tea age cag agt gtt tta cae aag 96

Pro Asp Arg Leu Ser Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr.
65 70 75 80

Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 80 95

Tyr Tyr Ala Val Pro Leu Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile
100 105 ' 110

Lys Arg

210> 77

<211> 342

<212> DNA

<213> Homo sapiens

220>

<221> CDS

222> (1)..(342)
<298>

<400> 77 .

gat att gtg atg acce cag acg cca gae tee ctg gel glg tet ctg gge
Asp Ile Val Met Thr Glp Thr Pro Asp Ser lLeu Ala Val Ser Leu Gly
1 5 10 ' 15

gag agg gcc acce atce aac tge aag tcc age cag agt gtt tta tac age
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
B 2% 30

48

96



Gn Arg Ala Thr Ile Asn Cys Lys Ser Ser G n Ser Val
Leu H's Lys 20 25 30 tce aac aat aag aac cat tta got
tgg tac cag eag aaa tea gga cag 144 Ser Asn Asn Lys
Asn His Lou Ala Trp Tyr An Gn Lys Pro Ay G n 35 40
45 act cot -aaa ttg etc an cac tgg get tat ace egg gaa
ttc ggg gtc 192. Pro Pro sd%eu Leu Ile H's Trp Ala
Ser Thr Arg Gu The Ay V%I ot 45160 cat gac cga etc
agt ggc age ggg tat gag aca gat ttc act etc ace 240
Pro Asp Arg Leu Ser Ay Ser Ay Ser Ala Thr Asp Phe

ﬂ-Jbr aé@léaﬂ— rHag%J%J%tag%ct&tg@ %c@@%&%t&acﬁﬁ E& cgga
g % gte tat tac t%gp caa 2

A@ swlersde@ T ey 41 v’&w Hn Gy lyeykrodh % 85
90 95 gpat tat get gtt gact etc ace tto ggc caa ggg sea

ega ctg gag att 336 Tyr Tyr Ala Val Pro Leu Thr Phe
Gy An dy Thr Arg Leu Gu Ile 100 105 110 aaa cqgt

RA2pct-%8a %‘tg tﬁ:%lag)ﬁ 88k 1 vé%%ﬁ ﬂc]t4acc§ %%g éaEREr g%?%t&‘bm) _

sapi ens
Raay Ptcebvwlau\l@lu ﬂ’@o E’eJrnaA}asﬁﬁrl"ﬁlxr Az{g 5619!0‘5915 13GValAr g
Al agghy Ile Asn Cysgtys Ser Ser G ngger Val Lau H's
Lys 20 25 30

eet pac ega tic agt gge age ggg tet ggg aca gat ttc act etec ace
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Len Thr
65 ' 70 75 80

atc age ace ctg cag get gas gat gty gea gtt tat tac igl cag caa
Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95

tat tat agt act cci ccg acg 1ic gge caa ggg ace aag gt gaa ate
Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

aaa cgt
Lys Arg

210> 78

<211> 114

212> PRT

{213> Homo sapiens

400> 78
Asp Ile Val Met Thr Gln Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 b 10 156

G1lu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser

144

192

240

288

336

342



Ser Asn Asn Lys Asn His Lau Ala Trp Tyr G n dn Lys
Pro Ay Gn 35 40 45 Pro Pro Lys Lau Lau Ile His Trp
Ala Ser Thr Arg u Phe Ay Val 50 55 60 Pro Asp Arg
Lau Ser Gy Ser Ay Ser Ala Thr Asp Phe Thr Lau Thr
65 70 75 80 Ile Asn Ser Lau A n Ala Qu Asp Ala Ala
Val Tyr Tyr Cys A n Gn 85 90 95 Tyr Tyr Ala Val Pro
Lau Thr Phe Ay G n Ay Thr Arg Lau Gu Ile 100 105
110 Lys Arg <210> 81 <@P1¥ B421 <212> DNA <213> Hono
sapi ens <220> <221> CDS <222> (1).. (342) <223>
<400> 812Qat att gtg atg Zict cag tot cca $ho too ctg
got gtg tot ctg ggc 48 85/141 Asp lle Val Met Thy G n
Ser Pro Asp Ser Lau Ala Val Ser Leu dy j 1 5 10 15

Segagnage Uge Asgelat benala typ hagtieéladesCag aby Giht
tta t age 96 Gn Arg Ala Thr Ile Asp Cys Lys Ser

Ser Ser Val Leu T{}E Ser 20 25 30 ea aac aat aag
aac tat tta get tgg tac cag cag aaa cea gga cag 144

- Prgﬁ%dg?{;]s @f#}n L|é¥ SlléS'Per)f‘lr‘p lﬁg ﬁelra’i‘}-lrz[ %rg yd’lu%er} ayn Vléi/S
50 '

] 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 ) 80

Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gin
85 80 95

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

Lys Arg

£210> 179
211> 342
<212> DNA
| <213> Homo sapiens

<2205

221> €DS |
<2025 (1).. (342)
<223

<400> 79 _

gat gtt gig atg act cag tet cca gac tee ctg got gtg cct ctig gge
Asp Val Val Met Thr Glan Ser Pro Asp Ser Leu Ala Val Pro.Leu Gly
1 b - 10 15

e

P
Lo
N




N

35 40 45 ect cet aaa ctg etc att tae tgg gca tot ace
egg gaa tee ggg gtc 192 Pro Pro Lys Lau Lau lle Tyr
Trp Ala Sex Thr Arg Qu Ser Ay Val 50 55 60 cot gac
cga tte agt ggc age ggg tot ggg aca gat tte act etc

ace 240 Pro Asp Arg Phe Ser Gly Ser Ay Ser Ay Thr

- Asp Phe Thr Leu Thr 65 70_75 ate age ace ctg cag

got gas gat gtg gca gtt t &3 %‘ﬁét eag aaa 288 lle
Set Thy Lau Gn Ala Gu Asp Val Ala Val Tyr Tyr Cys
%gnaaa AcBBeo@tgsaag AEC ©EE oGt 28fc £AR @B TG *a*%?g C8¢ @2ggc
t I 0
RAGNERE T8 WO R G S B B 1k
110 aaa @8t 342 Lys Arg28210> 82 <211> 04  <212>
PRT <213> Honop sapi ens 86/141 <400> 82 Asp |le Val
Met Thr G n Ser Pro Asp Ser Leu Ala Val Ser Leu Ay 1
Be 1igic1 82t ey sArgeadl AtaTiget |B8 WEncdy sag\aaasere S84 c@in

raMa
SPETAYehork 2 T 1597120125 B9 19001 A0 ASR e phEmIYT
Pro Ly Leu Leu e Tyr-f’:DTrp Al a Sex ThrdbArg A u Ser
@y Val 50 55 60
cct col aaa tig ctc att cac tgg get tet ace cgg gaa tte ggg gte
Fro Pro Lys Lett Leu Ile His Trp Ala Ser Thr Arg Glu Phe Gly Val
B0 55 60

cet gac cga cte agt gge age ggg tet geg aca gat tic act cte ace

Pro Asp Arg Leu Ser Gly B8er Gly Ser Ala Thr Asp Phe Thr Leu Thr
65 70 Th 80

alc aac age clg cag got gea gac gog gea ghe tat fac tgt cag caa
Ile Asn Ser Leu Gln Ala Glu Asp Ala Ala Val Tyr Tyr Cys Gln Gin
85 80 95

tat tat get gtt cct ctc mcc tte gwe caa ggg aca cga oty gag att
Tyr Tyr Ala Val Pro Leu Thr Phe Gly Gln Gly Tht Arg Leu Glu Ile
100 1056 110

aaa cgi
Lys Arg

210> 80
211> 114
{212> PRT
<213> Home sapiens

| 400> 80 .
Asp Val Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Pro Leu Gly

96

144

192

240

288

336

342



Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe
Thr Leu Thr 65 70 75 80 1Ile Ser Thr Leu G@n Ala Qu
Asp Val Ala Val Tyr Tyr Cys A n @n 85 90 95 Tyr Tyr
Ser Thr Pro Pro Thr Phe Ay G n dy Thr Lys Val Asp
Ile 100 105 110 Lys Arg <210> 83 <211> 342 <212>
DNA <213> Honp sapiens <220> <221> CDS <222> (1)..
(342) <223> 87./141 <400> 83 gat gtt gtg atg act cag
tot eta gat tee.ctg got fgHg tlat tg.gge 48. Asp Val
Val Met Thr Gn Ser Pro Asp Ser Lau Ala Val Ser Leu

1Ay 1510 B gag agg got age ate eat tgc agy too age
cag agt gtt tta tat age 96 G u Arg Ala Thr Ile Asn
Cys Lys Ser Ser G n Ser Val Leu Tyr Ser 20 25 30 too

Gladggafla RO 138CAshaCys! Ls G0t Je80GInCBaC 48] 1R HigaleLa
gga cag 144 Ser Asn Asn_Lys. Asn Tyr Leu Ala Trp Tyr

Gn Gn E9s Pro Ay Gn 38" 40 45 cat cot Haa ttg etc
att cac tgg got tot ace egg gaa ttc ggg gtc 192 Pro

'Seglé?;nl\_/gq% lggéj @ég g@lsl I?equ\fa ]1:{"1? ’[@IraGl\?{e&lnTE{rs %rrg quuGﬁhe
35 40 45

Pro Pro Lys Leu Len Ile His Trp Ala Ser Thr Arg Glu Phe Gly Val
50 55 60

Pro Asp Arg Lsu Ser Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr
65 70 75 80

Tle Asn Ser Leu Gln Ala Glu Asp Ala Ala Val Tyr Tyr Cys Gln Gln.
‘ 85 90 85

Tyr Tyr Ala Val Pro Leu Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile
100 | 105 110

Lys Arg

210> 81

211> 342

<212> DNA

<213> Homo sapiens

<220>
221> CDS

222> (1).. (342)
<293>

400> 81
gat att gtg atg act cag tct cea gac toe ctg got gtg tct ctg gge




TN

- cot gac ega etc agt gga ago' ggg tot geg aca gat tte

act etc act 240 Pro Asp Arg Leu Ser Gy Ser Ay Ser

Ala Thr Asp Phe Thr Leu Thr 65 70 75 80 { ate age age

ctg cag got gas gac gtg gca gte tat tee tgt cag caa
288 1lle Ser Ser Lau Gn Ala Au Asp Val Ala Val Tyr
Tyr Cys G n Gn 85 90 95 at_got gtt cot etc ace
ttc ggc caa ggg ace oga c%gsaéai] 4t 336 Tyr Tyr Al a
Val u Thr The Gy Gn Gy e

4880 Ifﬁb%all%@ ablayPers pypo ﬁLSySS%‘r éewz\iegVaéﬁ@sL&qﬁlY
K211> 114 <21g> PRT <213> Honpy sapi ens <400>184 Asp
Val Val Met Thr G n Ser Pro Asp Ser Leu Ala Val Ser
Leu dy 15 10 15 GIuArgAIaThrIIeAan/sLys

(881 s o oo Bt 3l thebedocSHle 30 290 Wy B0 sdsngbon |

Gég Az A %h%‘) IliﬁOAELWQYELgES B $qreGln §91I'r‘fc¥1A]~%1 E‘@f S?»ﬁr

Arg Gu Phg Ay Val 50 5560 Pro Asp Arggdeu Ser Gy

Ser Ay Ser Ala Thr Asp Phe Thr Leu Thr 65 70 75 80
Ile Ser Ser Leu Gn Ala Au Asp Val Ala Val Tyr Tyr

1% Sadd BatChBg aac tac tia get tgg tac cag cag asa cca gga cag
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
3b 40 45

cct cet ama ctg cte att tac tgg gea tot ace cgg gaa tee ggg gte

‘Pro Pro Lys Leu Len Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val

) : 55 60

cct gae cga tte agh gpe age ggg tet ggg aca gat tte act ctec ace
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 , 7w 75 80

ate age acc ctg cag got gas gat ptg gea git tat tac tgt'cag cas
Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gln
86 90 95

tat tat agt act cci ceg scg tte gge caa ggg acc aaa gig gat atc

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Asp Ile
100 - 105 110

aza cgt

Lys Arg

210> 82

211> 114

<212> PRT

<213> Homo sspiens

D6

144

192

240

238

336

342



85 90 95 Tyr Tyr Ala Val Pro Leu Thr Phe Gy G n Ay
Thr Arg Leu u Ile 100 105 110 Lys Arg <210> 85
<211> 342 <212> DNA <213> Honp sapi ens <220> 89/ 141
<221> CDS <222> (1).. (342) <223> <400> 85 gac ate
gtg atg ace cag tot cca gac too ctg get gtg tot ctg
ggc 48 Asp Ile Val Met Thr An Ser Pro Asp Ser Leu
Ala Val Ser Leu Ay 1 5 10 15 gag agg gcc ace ate aac
tgc aag too age cag agt gt tta tac age 96 Gu Arg
Ala Thr Ile Asn Cys Lys Ser Ser @n Ser Val Leu Tyr
Ser 20 25 30 tee aac aat aag aac tee tta got tgg tac
cag g aaa eca gga cag 144 Ser Asn Asn Lys Asn Tyr

&y % a Trp Tyr Gn An Lys Pro Gy Gn 35 40 45 cot

Asﬁ@leaﬂﬂ Ré© TBE G1aNSdraPrd Adp g L&i ARE Ya® BhrOB&y GQ@ 999
gte 192 Pro Pro Lys Leu Leu Ile Tyr Trp Al a,Ser Thr

1 Arg A u Ser 5Gly val 50 55 60t%ot gac oga ttelélgt ggc
age ggg tct ggg aca gat ttc act etc ace 240 Pro Asp

Arg The Ser Gly Ser Ser Ay Thr Asvp Phe Thr Leu
qu-mrg@gtamh'qg gdsn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 20 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 - 45

Pro Pro Lys Leu Leu [le Tyr Trp Alas Ser Thr Arg Glu Ser Gly val-
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gin
8b 80 95

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Asp Ile
100 106 110

Lys Arg

{210> 83

{211> 342

212> DNA

€213> Homo sapiens

<220
<221> CDS
<222> (1).. (342)
223>




ate age ace ctg cag got gaa gat gtg gea gtt tat tac
tgt cag caa 288 Ile Ser Thr Leu A n Ala Qu Asp Va
Ala Val Tyr Tyx Cys Gn G n 85 90 95 tat tat agt act
cot cog aeg tte ggc caa ggg ace aag gtg gaa ate 336
Tyr Tyr Ser Thr Pro Pro Thr Phe Gy G n Ay Thr Lys
Val Qu lle 100 105 110 %aaxpit 342 Lys Arg 90/ 141
<210> 86 <211> 114 <212>8PRY A 3> Homo sapi ens
<400> 86 Asp Ile Val Met Thr Gn Ser Pro Asp Ser Leu
Ala Val Ser Leu dy 15 10 15 Gu Arg Ala Thr Ile
Axm>Cygs Lys Ser Ser @ n Ser Val Leu Tyr Ser 20 25 30
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gn G n Lys

2ot wile He 88 482 45t Mg mBotey $LEaaptLghe Lo CPgrEeerp
, r Va, ) Arg
Sz vEE s e G SRPrE M 130 990,55 25050y

y "Thr Asp Leu
55 70 75 80 %le Ser Thr Leu &n Ala Qu Asp V&l Al a
Val Tyr Tyr Cys Gn Gn 85 90 95 Tyr Tyr Ser Thr Pro

Pro Thr Phe Gy Gn @y Thr Lys Val Gu lle 100 105
gag0 agg ReC Mg atc aac tge aag tce age cag agt gtt tia tac age

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 : 25 30

tee aac aal aag asac tac tta get tgg tac cag cag aaa cca gga cag
| Ser Asn Asn Lys Asn Tyr Len Ala Trp Tyr Gln Glum Lys Pro Gly Gin
35 40 45

oot cet aaa ttg cic att cac tgg get tet acc cgg gaa tic ggg gte
Pro Pro Lys Leu Leu Ile His Trp Ala Ser Thr Arg Glu Phe Gly Val
50 55 60

cct gac cga cic agt ggc age ggg tet gog aca gat tic act cte ace
Pro Asp Arg Leu Ser Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr
65 v 70 . 75 30

atc age age ctg cag get gaa gac gtg goa gitc tat tac tgt cag caa
Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Glo Gln
85 90 95

tat tat get git cct cte ace tte gec caa ggg aca cga cig gag att
Tyr Tyr Ala Val Pro Leu Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile
100 105 110

aza cgt

Lys Arg

<210 84

96

144

192

240

288

336

342




<210> 87 <211> 327 <212> DNA 91/141 <213> Hono
sapi ens <220> <221> CDS <222> (1).. (327) <223>
<400> 87 gaa att gtg ctg act cag tot cca ggc ace ctg

t at
Pro
goo
aac
Ser
cag

s
<2ge
A8y
agt
etg

<4hb¥

ttg tat eta ggg 48 du lle VvVal Leu Thr Gn Ser
Gy Thr Leu Ser Lau Ser Pro Ay 1 5 10 15 gaa aga
ace etc tee tgc aag gee agt cag agt ttt age age
96 G u Arg Ala Thr Leu Ser Cys Lys Ala Ser G n
Phe Ser Ser Asn 20 2§ 80 1tg@g¢ tta goo tgg tac cag
aaa act gge cag got ccc agg ctg etc 144 Tyr Leu
Tnp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu
35 40 45 ate tat ggt gas toe ago agg goo act gge
ekh gac agg tte agt 192 Ile Tyr Gy Ala Ser Ser
AbRo EBpiddsy I1e Pro Asp Arg Phe Sex 50 55 60 ggc
aaa tot ggg aca gac ttc act etc ace ate age aga
gag 240 Gy 5er Lys Ser Ay Thr Asp Phe Thr Leu
khe Ser Arg Leu Gu 65 70 75 80 act gaa gat ttt
tat tae tgt cag cag tat _gtt ace tea cog 288

Ashr GrICH A1 Map TRcSIay Senvaro Tep Sor Ly Ala Yaldier bof O0a

1 Thr
gtg

Ser Prog85 90 95 tae acfgttt ggc ctg gggsace aag
gag ate-aaa cgt 327

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

‘Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

Pro Pro Lys Leu Leu Ile His Trp Ala Ser Thr Arg Glu Phe Gly Val
50 65 60

" Pro Asp Arg Leu Ser Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 80 o5

“Tyr Tyr Ala Val Pro Leu Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile
' 100 105 110

Lys Arg

210> 85

<211> 342

<212> DNA

<213> Homo sapiens

220>




T

Tyr Thr Phe Ay Leu Gy Thr Lys Val GQu lle Lys Arg
100 105 92/141 <210> 88 <211> 109 <212> PRT <213>
Hono sapiens <400> 88 GQu Ile Val Leu Thr G n Ser Pro
@y Thr Lau Ser Lau Ser Pro dy 15 10 15 Gu Arg
Ala Thr Leu Ser Cys Lys Ala Ser @ n Ser Phe Ser Sex
Asn 20 25 30 Tyr Leu Ala Trp, Tyr An @n Lys Pro Qy
@n Ala Pro Arg Leu Lau %@zfolfﬂSIII_e Tyr Gp Ala Ser
Ser Arg Ala Thr Ay Ile Pro Asp Arg The Ser 50 55 60
@2)> séPSLys Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser

Layy G 570 75 80 Pro Qu Asp Phe Ala Val Tyr
%?qﬁ)‘d(ﬁ%(sn Tyr Val Thr Ser Pro 85 90 95 Tyr Thr
48> dy Leu Ay Thr Lys Val Qu lle Lys Arg 100 105
<210> 89 <211> 325 <212> DNA <213> Hono sapi ens
<220> <221> CDS 93/ 141
<400> 85

gac ate gtg atg ace cag toct ces gac teo ctg get gig tet etg gee
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 ' 10 : 15

gag agg gec acde ate aac ige asg toeo age cag ggt gttt tia tac age
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

-tee-eac aat aag aac tac tis get tgg tac cag cag aaa cca gga cag

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

ect cet aaa ctg cte att tac tgg gea tet acc cge gaa fec ggg gte

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

cct gac oga tic agt ggc age geg tet ggg aca gal tic act cte ace
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr -
65 o 70 75 80

ate age acc ctg cag got gaa gat gteg gea gttt tat tac tgt cag cas
Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
5] 90 9b

tat tat'agt act cot ceg acg tic gge caa ggg acc aag gtg gaa atc
Tyr Tyr Ser Tht Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

aaa cgt
-Lys Arg

48

96

144

192

240

288

336

342




<222> (1).. (324) <223> <400> 89 gat gtt ggg atg ace
cag tot tea gee ace eta tot ttg tot eta ggg 48 Asp
Val Gy Met Thr Gn Ser Ser Ala Thr Leu Ser Lou Ser
Pro dy 1 5 10 15 gaa aga goo ace etc tae tgc agg goo
agt cag agg att age. agt tat 96 Gu Arg Ala Thr Lou
Ser Cys Arg Ala Ser Gn Arg Ile Ser Ser Tyr 20 25 30
tta goo tgg tac caa cag aaa ect ggc cag get ccc aga
etc etc ate 144 Lou Ala?'ay Twr1Gn Gn Lys Pro Gy
Gn Ala Pro Arg Lou Lou Ile 35 40 45 tat gag gca gte
aaa agg goo act ggc ate eta gee agg tte agt ggo 192
Tyr Gn Ala Val Lys Arg Ala Thr Ay Ile Pro Ala Arg
. Phe Ser Ay 50 55 60 agt ggg tot ggg aca gag ttc ace
<2$¢]§ gge etc aac age eta gag cot 240 Ser Gy Ser dy
r u Phe Thr Lau Thr Ile Asn Ser Lou A u Pro 65 70
{21b> 8014 gaa gat ttt gas gtt tat tte tgt cag cag cgt ggc

_ <2§§ ?ﬁf cot ggg 288 du Asp Phe Ala Val Tyr The Cys
. n Gn Arg Ay Ser Cys Pro Gy 85 90 95 aeg tte ggc

<2¢3% Yomp sspiemag ctg gag etc aaa cgt t 325 Thr Phe Ay
Gn dy Thr Lys Lou Gu Ile Lys Arg 100 105 <210> 90
<211> 108 <212> PRT 94/141 <213> Honp sapi ens

<400> 86 '

Asp Ile Val Met Thr Gln Ser Pro Asp Ser lLeu Ala Val Ser Leu Gly
1 5 - 10 15

Glu Arg Ala Thr Tle Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gln Lys Pro Gly Gln
35 40 45

Pro Pro Lys Leu Leu Ils Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 . 70 75 ‘ 80

Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
' 35 g0 95

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

o Lys Arg

<2105 87
<21 327
<212> DNA




N

<400> 90 Asp Val Ay Met Thr G n Ser Ser Ala Thr Leu
Ser Leu Sex Pro Ay 15 10 15 du Arg Ala Thr Leu
Ser Cys Arg Ala Ser GAn Arg Ile Ser Ser Tyr 20 25 30
Leu Ala Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro Arg
Leu Leu Ile 35 40 45 Tyr Au Ala Val Lys Arg Ala Thx
Ay Ile Pro Ala Arg Phe Ser @G 50 55 60 Ser dy Ser
dy Thr Gu Phe T hr Leu $hl-/l'{e‘lAsn. Ser Leu Gu Pro
65 70 75 80 G u Asp Phe Ala Val Tyr Phe Cys G n dn
#élg> I Npmgesapdyrs Pro Gy 85 90 95 Thr Phe Ay A n Ay
Thr Lys Leu Qu Ile Lys Arg 100 105 <210> 91 <211>
366 <212> DNA <213> Honp sapiens <220> <221> CDS
EP2> (1)..(366) <223> <400> 91 95/141 cag gtc cag .

gﬁwt gCaa tat ggg got gag gtg aag aag cot ggg goo 4$

nvVal "Gn Leu Val G@n Ser Ay Ala Au Val Lys Lys
B> IAB2T 5 10 15 tea gtg aag gtc tee tge aag got
Fpry0ga tac ace.tto ace ggc tat 96

<400> 87

gaa att gig etg act cag tot cea gge ace eig tet ttg tet cea ggg
Gl Ile Val Leu Thr 6ln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 a 10 15

gada aga goe ase ¢te tce tge aag goo agt cag agt tit age age aac
Glu Arg Ala Thr Len Ser Cys Lys Ala Ser Gln Ser Phe Ser Ser Asn
20 2h 30

tac tta gee tgg tac cag cag aaa col gge cag get coe agg cig ete
Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

ate tat ggt gea tec age agg gec act gge atc cea gac agg tic agt
Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 b5 60

gec agt sas tet ggg aca gac tte act cte acc atec age aga oty gag
Gly Ser Lys Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 , 0 75 80

cct gma gat ttt gea gig tat tac tgt cag cag tat gtt acc tea ceg
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Val Thr Ser Pro
85 80 95

tac act ttt gge cig ggg acc aag gig gag atc aza cgt
Tyr Thr Phe Gly Leu Gly Thr Lys Val Glu Ile Lys Arg
100 105

96

144

192

240

288

327




Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr The
Thr Ay Tyr 20 25 30 tat atg cat tgg gtg ega cag goo
cot gga caa ggg ctt gag tgg atg 144 Tyr Met His Trp
Val Arg An Ala Pro Ay An Ay Leu Gu Trp Met 35 40
45 gga tgg ate aac cot aae agt ggt gge aea aag tat gea
cag aag ttt 192 dy Trp Ile Asn Pro-Asn Sex Ay Qy
Thr Lys Tyr Ala G n Lys The 50 55 60 cag ggc agg gte
ace atg ace agg gac aeg g @03t a pge aca gee tac 240
Gn dy Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser
Thr Ala Tyr 65 70 75 80 atg gag ctg age agg ctg aga
tat gac gac acg gee gtg tat tat tgt 288 Mt A u Leu
<2Xper gﬁ Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85

<2ﬁg 99 9eg aga gga the gat all ttg act ggt tat gge tgg
ac ccc tgg 336 Ala Arg Ay Tyr Asp Ile Leu Thr

<212>y r Gly Trp Phe Asp Pro Trp 100 105 110 ggc cag
awﬁ%{g e ace gte tee tea 366 Gy Gn Gy Thr
<2@ €/a Ser Ser 115 120 <210> 92 <211> 122
<212> PRT 96/ 141 <213> Honop sapi ens <400> 92 G n Val
-%(%')néﬂpu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Ay

5 10 15 Ser Val Lys Val_ Ser Cys Lys Al a %er
Glualye Wal Iy TRh&lmhrerdPse fy Thr Leu Ser Leu Ser Pro G

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Lys Ala Ser Gln Ser Phe Ser Sex Asn
20 25 30

" Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

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

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

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Val Thr Ser Pro
85 90 95

Tyr Thr Phe Gly Leu Gly Thr Lys Val Glu Ile Lys Arg
100 105

<210> 89

211> 325

<212> DNA
<213> Homo sapiens

<220>
- <821> DS




20 25 30 Tyr Met His.Trp Val Arg Gn Ala Pro Ay Gdn
Ay Lou Qu Trp Met 35 40 45 @y Trp Ile Asn Pro Asn
Ser Ay Ay Thr Lys Tyr Ala Gn Lys The 50 55 60 Gn
Gy Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr
Ala Tyr 65 70 75 80 Mt G u Lou Ser Arg Lou Arg Ser
Asp Asp Thr Ala Val Tyr Tyr %/s 85 90 95 Ala Arg Ay
Tyr Asp Ile Lou Thr Ay T r3 } 4rdp Phe Asp Pro Trp r
- 100 105 110 Gy Gn @y Thr Lou Val Thr Val Ser Ser
{322>120) - <@£@}> 93 <211> 360 <212> DNA <213> Honp -
%ens <220> <221> CDS <222> (1)..(360) 97/111
§> <400> 93 cag gte cag ctg gtg caa tet ggg.gga ggo

ttg gte cag.ect ggg ggg 48 dn Val Gn Leu Val Gn
§@V0>G9§Gy Gy Leu Val Gn Pro Gy Gy 1 5 10 15 tee
et'g aga etc too tgt gea gcc tot gga ttc acc.ttt agt
Wragt’atgga&tg%cra begl 1AL gchegoeSerc Cya ltatiy doSera Gag

sp VaP Gly %tsﬁw Gsfnr sdy rSe%OAI%ST}%Q Leu Ser Leut Ser Pro Gly
1 5 10 ' 15

gaa aga gec ace ¢ie toc tge agg gee agt cag agg att age agl tat
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Arg Ile Ser Ser Tyr
o 20 % 30

tta gee tgw tac caa cég aaa cct gge cag get coe aga cic ete ate
Let Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 4b

tat gag gea gtc ama agg goeo act gge ate cca geo agg tic aght ggo
Tyr Glu Ala Val Lys Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

agt grg tol gz =ca gag tic ace ote ace ate aac age cta gag cet
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Asn Ser Leu Glu Pro
65 70 75 80

gaa gat ttit gea git tat tic tgt cag cag cgt gge age tgt cel ggg
Glu Asp Phe Ala Val Tyr Phe Cys Gln Glin Arg Gly Ser Cys Pro Gly
85 80 85

acg itc gge cag ggg ace aag cig gag atc azma cgt ©
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
100 106

210> 90
<211> 108
<212> PRT

8

96

144

192

240

288

325




tgg atg agt tgg gtc ege cag got cca gggaag ggg otg gag
tgg gtg 144 Trp Met Ser Trp Val Arg Gza Ala Pro Gy

Lys Ay Leu Gu Trp Val 35 40 45 gee aac ate aag caa
gat gga agt gag aaa tac tat gtg gee tot gtg 192 Ala
Asn Ile Lys Gn Asp Ay Ser Qu Lys Tyr Tyr Val Asp
Ser Val 50 55 60 aag ggc ega tte ace ate tee aga gac
aac gee aag aac tea ctg tat 240 Lys Gy Arg Phe Thr
I'le Ser Arg Asp Asn Al a ¢ys/As Ber Leu Tyr 65 70 75

80 etg caa atg aac ace etg aga gee gag gee aeg got
<gggg teho lsapidm@t 288 Leu G n Met Asn Thr Leu Arg Ala
u Asp Thr Ala Val Tyr Tyr Cys 85 90 95 gag aga gat

cgt ttg tgg ace cag ggg ttt ttt gac tae tgg ggc cag
<4399 ofl a Arg Asp Arg Leu Trp Thr Gn @y Phe Phe Asp

Tyr Trp 4 n 100 105 0O gga ace ct te_ac tc
Aspelal Bly b oo Guimier Rer Al T Lewaer el S5 P 61420
198/ 141 <210y 94 <211> 120 gR12> PRT <213> kpno

~sapiens <400> 94. Gn Val Gn Lou Val Gn Ser Gy Gy
@y Lou val Gn Pro dy dy 15 10 15 Ser Lou Arg

ko £heglhy Seqr S6F THyr 20
6l Akfsﬂa%wtuassﬁrg% Cﬂl)ﬂ ég}:eeh’ﬂAr gﬁgror(}y ng Ay

Lou A u ?Bp Val

" Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Glu Ala V4l Lys Arg Als Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 . Bh 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Asn Ser Leu Glu Pro
65 70 76 80

Glu Asp Phe Ala Val Tyr Phe Cys Gln Gln Arg Gly Ser Cys Pro Gly
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
100 105

210> 91

- {211> 366

<212> DNA

<213> Homo sapiens

<220>
221> DS

<222> (1).. (366)
<2235

<400> 91




35 40 45 Ala Asn lie Lys G n Asp Gy Ser Qu Lys Tyr
Tyr Val Asp Ser Val 50 55 60 Lys Ay Arg Phe Thr Ile
Ser Arg Asp Asn Ala Lys Asn Ser Lou Tyr 65 70 75 80
Lou Gn Met Asn Thr Lou Arg Ala Qu Asp Thr Ala Va

Tyr Tyr Cys 85 90 95 Ala Arg Asp Arg Lou Trp Thr Gn
Gy Phe Phe Asp Tyr Trp G /? n 00 105 110 dy Thr
Lou Val Thr Val Sex Ser 1&% 2h4 k210> 95 <211> 339
<212> DNA <213> Honp sapi ens 99/141 <220> <221> CDS
cazoptie (4§ cig (B389jes ko 3se «H0BR0BIEF88 A€ Hly88] FChce

V10 ¢1900a08 V&L L5k AyadPro 81y AR
qu]%gv-\;}alﬁhf/g.?u%%? %%ﬁs%ér lgroaAs Ser Eeu Y%\I a Va YSer
‘leu dy 15 # 15 C gag egg §£e ace ate aac t9a aag
tee age cag agt gtt tta tac age 96 G u Arg Ala Thr

Ile Ass Cys Lys Ser Ser @n Ser-Val Leu Tyr Ser 20 25 -

138 steeamatc dac tergasmect dott izl §8t ecgdirarccEEC dag
4 T
TP By Th e by i

tat atg cac tgg gtg cge cag gee cot gga caa ggg cti gag tgg atg
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 4 45

gga tgg atc aac cct aac agt ggt gge aca aag tat gea cag aag ittt
Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Lys Tyr Ala Gln Lys Phe
50 b5 60

cag gge agg gic acc atg acc agg gac acg toc atc age aca gee tac
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 5 _ 80

atg gag ctg age agg ctg aga tct gac gac acg gee gtg tat tac igi
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 50 9b

gog aga gga tac gat att tig act ggt iat gge tgg tte gac cec tgg
Ala Arg Gly Tyr Asp Ile Leu Thr Gly Tyr Gly Trp Phe Asp Pro Trp
100 106 110

ggc cag gea ace ctg gte ace gte tec tea
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1156 120

<210> 92
211> 122
<212> PRT

48

96

144

192

240

288

336

366




35 40 45 cot cot aac ctg etc att tae tgg gee tot ace
egg gaa tee ggg gtc 192 Pro Pro Asn Leu Leu lle Tyr
Trp Ala Ser Thr Arg Gu Sar Ay Val 50 55 60 cot gac
cga tte agt ggc age ggg tot ggg ace gat-ttc act etc
ace 240 Pro Asp Arg Phe Ser Gy Ser Ay Ser Ay Thr
Asp Phe Thr Leu Thr 65 70 75 80 ate age age ctg cag
get gaa gat gtg gee gtt tat tae tgt cag caa 288 lle
Ser Ser Leu dn Ala Gu I a Val Tyr Tyr Cys
An 85 90 95 tat ta?%géy?ékﬁlcog tgg aeg tte gge

g gtg gaa ate 336 Tyr Tyr Thr Thr Pro
<2§'r§ %%g"%%g“%%y Gn dy Thr Lys Val Gu Ile 100 105

110 aaa 339 Lys 100/141 <210> 96 (211> 113 <212>
< Eg' 13> Hono sapiens <400> 96 Asp lle Val Met Thr
%& €r Pro Asp Ser Lau Ala Val Ser Leu dy 1 5 10 15
GG VelAGHn Alea VEArGld SeAfiy Qs Glis VebrLysdrysGPre Sby Alal
1Lau Tyr Ser 20 25 30 - Ser AspyAsn Lys Asn Typgleu Al a
Trp Tyr Gn Gn Lys Pro Ay n 35 40 45 Pro Pro Asn
Leu Leu Ile Tyr Trp Ala Ser Thr Arg Qu Ser Gy Val

Sé%OV§¥5L$§)Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gla Gly Leu Glu Trp Met
35 40 45

Cly Trp Ile Asn Pro Asn Ser Gly Gly Thr Lys Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 30

Met Glu Len Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 a5

- Ala Arg Gly Tyr Asp Ile Leu Thr Gly Tyr Gly Trp Phe Asp Pro Trp
100 105 110

| Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 93
{211> 360
212> DNA
<213> Homo sapiens

220>
221> (DS
222> (1).. (360)



Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp The
Thr Leu Thr 65 70 75 80 1Ile Ser Ser Leu Gn Ala du
Asp Val Ala Val Tyr Tyr Cys G n Gn 85 90 95 Tyr Tyr
Thr Thr Pro Trp Thr Phe Ay Gn Ay Thr Lys Val Qu
Ile 100 105 110 Lys <210> 97 <211> 23

907/141
<223>

<A0D> 93
cag gte cag ctg gtg caa tet ggg gga ggo Iig gte cag oot 288 EEE _ 48:'
Gln Val Glo Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

tee ctg aga cte teo tgt gea gee tet gga tte ace ttt agt age tat 86
Ser Leu Arg Lett Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

‘tgg atg agt tgg glc cge cag get cca geg aag ggy oty gag itgg gig 144
Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

gcc aac ata aag caa gat gga agt gag =2aa tac tat gty gac tet gig 192
Ala Asn Tle Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
50 bh 60

aag ggc cga tie ace atc tee aga gac aac gec aag aac tea cotg tat 240
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Len Tyr
65 70 75 80

ctg cas atg aac acc ctg aga goe gag gac acg got gtg tat tac tgt 288
Leu Gln Met Asn Thr Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

gcg age gat cgt ttg tgg ace cag ggg ttt tit gac tac tgg gge cag 336
Ala Arg Asp Arg Leu Trp Thr Gln Gly Phe Phe Asp Tyr Trp Gly Gln
100 105 110

gga ace ctg gie ace gte toe tea 360

Gly Thr Leu Val Thr Val Ser Ser
115 o 120




88/141

210> 94

211> 120

- <212> FPRT

{213> Homo sapiens

<400, 94
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 b 10 15

Ser Leu Arg Leu Ser Cys Ala Ale Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Asn Tle Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
50 bo 80

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 30

Leu Gln Met Asn Thr Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

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

Gly Thr Leu Val Thr Val Ser Ser
1186 120

<210> 95
211> 339
212> DA
<213> Homo sapiens




89/141

<220>
221> CDS

222> (1)..(339)
<223>

400> 95 o

gac ate gtg atg acc cag fct cea gac tec ctg get gig tet otg gRe 48
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly

1 5 10 15

gag age geo ace ate ase tge aag tce age cag agt gtit tta tac age 96
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

tce asc mat aasg aac tac tta get igg tac cag cag aas cca gga Cag 144
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln '
35 40 45

cet cet aac ctg cie att tac tgg gea tet ace cgg gaa toe ggg gte 192
Pro Pro Asn Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 K5 60

ect gac cga ttc agt gge age ggg tot ggy aca gat-tte act cic acc 240
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 15 80

atc age age ctg cag get gas gat gig gea git tat tac tgt cag caa 288
1le Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 80 a5

tat tat act act ceg tgg acg ttc ggc caa ggg acc aag gtg gaa ate 336
Tyr Tyr Thr Thr Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

asas 339

Lys




100141

210> 96
211> 113
212> FPRT
¢213> Homo sapiens

400> 96 _
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 : b 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

" Pro Pro Asn Leu Leu Ile Tyr Trxp Ala Ser Thr Arg Glu Ser Gly Val
50 5 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu 6ln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 20 : 95

Tyr Tyr Thr Thr Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

“Lys

<210> 97
<2l 23



