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1 - DESCRI PTI'ON" ANTI BODI ES AGAI NST LESI ONAL TI SSUES -
" Technical Field 5 The present invention 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 (Docunment 1/
Hurliamn et ~ 10 akL (1985) Int J Cancer 35:753;
- Docunent 2/ Witeside et al. (1986) Cancer |nmunol
"I nmunot her. 23:169; Docungyy %@Tﬁb f et aL (1986)
-Qtol aryngol Head Neck Surg Document 4/ Husby
- et aL (1976) MIB@DIESQ%GAE?SILESIOMSUES/ ‘Vose
et aL (1979) Int J Cancer 24:579). Experinental and
clinical data suggest that |ynphocyte infiltration of

_ 'wtlssues is associ ated with host

LR ORI Sl BT S S s o
prodygingies sagie. o) .~ (1995) I'nmunol Revi ews - 145: 229; |

Docurent 7/ Kreider etalL (1984) Cancer Metastasis Rev
3:53), In the host imune defense system agai nst

. Backgpuid Art Artcytotoxic T cell's (CTLs) are the effector

l _
e o o R i

al. { er ot Bocugent2) tYibieside ¢7 ¢y d886danspr bresned

- Imneabihes 23M6E DorbRer G/ WsH i 41?411 986) OoRiryrbof ﬁswm@s:ﬁg 98:142;

e ability to

Doc{iep3y FEPY & ah( G Lokt etk 1074 Dogiment BeNose ah ek 1979) It T

= Canéle: 23579) DatxpeginenthDan B $@s d4td S stﬁﬁﬁgﬁﬁﬁﬁod&b mﬁltranon of cancer

841. .New York, Acadenic Pr )TE
tissus R A wlhii AR tond eyt st DAy mERe g Rgsspbers et ol
(1988xhiew! Engl T Mdda1 9Neg6; DbauMtent BaVanEPl e} Jzzsa\@bsphnmunol Reviews

R T e

canhethe hedt Imn(uﬁ)e defieRsti sydidm aghlthidt cadterpbytotoiRIPIellSAATEE) are the

e M8 v A5 M e 48 ST ol 0Bl o Ao

‘Rev imtugelns2tHn Berthetmotd, korme obthe usiibglianirohwedd g plasma cells, which are

D ) LT N TS S —

(Dommm?/algmttgral (1]‘969]1E§noea§21: 36&; Dbtwhere d0/ Borsos (1971) Progress in
Immunology: p841. New York, Acadenuc Press; Document 11/ Kodera and Bean (1975) Int J
Cancer 16:579). _

~ For example, it has beén_shown that B cells which.infiltrate cancer tissues eXpress
antibodies, and that these antibodies bind selectively to antigens on cancer cells (Document 12/

" * Punt et al. (1994) Cancer Immunol Immunother 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 having 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

o Systcm 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 tlssue -infiltrating B cells. ' |

_ One of the reasons why it is difficult to analyze antibodies expressed in cancer tissue-
mﬁltratmg B cells is the difficulty of isolating antibodies that are produced by infiltrating B cells.

| Ant;body analysls generally requires the cloning of antibody-producing cells. As a technique
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- cells by activating the conpl enent system or by

trlggerlng antlbody dependent cytotoxicity. However,

~in reality, there have been Hew reports on t he
specificity and the repertoire of variable regions in
“anti bodi es produced by cancer tissue-infiltrating B
cells. One of the reasons why it is difficult to
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Barryvirdseodiisés) idletovar. e Hovexre ¢ frgbabiity Iof esigblishing adwinan antibody-

' prod%l&[ngkbgg Yin@BabY, EB’G%}?{:t?An %&E&#&g Eosw glggc e?l? M‘/q{eglderson etal.

prod I'ng ce

B Umomyaﬁthsaoayapnm U5/ Avgan e azsc19&4)raeﬁmeeﬂ 159:208).
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.steptolf‘ ﬁ%@hﬂ%ﬁgé@ Eﬁ‘&%f&co@ % l?ﬁ aﬁ?ﬁﬁio?gh%@i&%oﬁi%&i totébtablish an -

Henderson e
antibosly gxpreseng aell (ing g 4owevex po m@mqsgﬂszmay effigiertipfuse with human B

celldHARE bEQRuAE tad dl@l\ﬁhﬁ@ &y@%&%ﬁl@@e'eﬂ%bﬁ‘& Mi&%e of murine

ant i body- produci ng ¢ Fines 1s another te

hybrdgmas; ey avhepwé%@asm fyehgBipREREdeY kumarn celjs Phasagteristics of human
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hy bRbdﬁﬁ@Sant MOV R hniqWtedr poadc aﬁlﬁddfds%ﬂpﬁﬁm@amﬂ‘ oBf-binding

B.cells ar a terl st human ypridomg
activ Ao e IR BS R o gollsy betiscmemass o2 L Rping mabedy genes and
prepaiéh eiccOMbinkuit AUBBdY protidBS@BREn eftitlihéB{DdduchehOl T/ Addks ez al.

o B RS 0 TS R b A 30,

AntiBddy 2989 encAtlingy 8 emmplthv ScRVBsb, 16G RiIgMl, tah H fenk@tddiby cloning

geneﬁﬂﬁgéﬁcagl [ Shtl:o umian r%&\{&ldst( nt i ba‘_ﬂégp$gdu0| ngdﬁ% Science

240:20%; Dredimest 20/ Birdsdr ad. [( B33 ltneg@"ﬁ@ 493t DocuBeiti2nf Byttﬁ'%t al. (1988)

sieh ROGIRATE RS e QUSRS el i, T {

-whichribé heasty chmmwmn:rtﬂe rdgioneanidabeligisttchhihivatisisle ¢dadauare eonrkdted through

aum%tpks et aL (1991) J Mol Biol 222:581; Docunent 18/
arrick et at (1992) Immunol Reviews 130:69).
Antdeéb,ss tpesaysclemssion) celip, exprass e siaplel aptibédy, gene Fv Actabingly,

sy 8§D 50055 P 5L LR, AEBED

-recor@(:rugqu by gm)nggbp beavy and light chain variable regions from these cells. However,
B cells present in peripheral blood and those infiltrating cancer tissues are (polyclonal) cell

__ populations which produce various antibodies (Document 22/ Kotlan et al. (1999) Immunol Lett

65:143; Document 23/ Hansen et al. (2001) Pro Natl Acad Sci USA 98:12659). Therefore, it

would not be easy to clone anubody genes from such cell populatlons and reconstruct them as

human antibodies.

-Disclosure of the Invenfion

An objective of the present invention is to provide methods for obtaining
polynucleotides encoding antibodies having a specific reactivity from antibody-producing cells



240: 293; Docunent 20/ Blrd et at (1988) SC|ence _
1242: 423; Docunent 21/ Better et at. (1988) - Science

240:1041). The snallest reconbi nant antibody nDIecuIe

scFv, has a structure.in - whigh the heavy chain"

vari abl e region and the light chain variable region

are connected through a linker. 25 Needl ess to say,

cloned B cells express a single antlbody gene.

h t t I ar to
-COH@%&%H arwn%ﬂ% a?géﬁl?g) ucegwb;gBage?ICsl \élanybzl 4 -

- recdmgenendt tocldy aptibedyrgpneswesingegony reuMHngioh tedhmques, B cells cloned -
0
B

e
: antlg@m@ﬂarmduosé by $ colle whph hayk infiltryted ehricer psspeﬂ atThempsesent inventors

) .searyﬂliﬁdctﬂr ?{ g%g? &ﬁ/n%’{rl]@réﬁ]a_ﬂ? Bh«?g)débg%n %&@h&ﬁ&éﬁ{m@ ﬁéva}ﬂg to rely on B |

ce Flmg@na@i comeeiyed thaj it maa bripobsibla to Silizeldehule8mRMNSGisolated from cell

enes rroms ons a

| R popu]_lgﬁ&%fa?raeciodlﬁ Wef | elﬁfzg egad $§h?5§%1ﬁ5§{’ér‘ﬁ%?¥%ﬁ$ to clone human

y gs0ean Haweven gineg B qgﬁsp@P'd ens lnpeumrﬂriﬁ@dtar@polxaonal cell

eés _enco

| poplﬁﬁtl&ﬁl Aﬁ&dﬂcﬁ% kibbdEs Vi %%us r@%ﬁmﬂ grlhés% B E’%Erv%‘fé ﬁx%ught to be
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met ho talnlng pol ynucl eot |

mapafﬂprlaﬁcf%gelmﬁlagsoéa%@@nbmhe& wilk £ ispeaitjc m@mlty

ant MieWisBcRigH ¢ MclfilheSfoB excﬁﬁﬁ@ﬁﬂ@ﬁgla RHIEOREM a specimen
cel | opulatlon In géneral, | one a |bo genes

Coma%?reﬁg’ Bé‘ﬁ@gﬁ’é%ﬁﬁiﬂhﬂ?l?%%é?ﬁh %@é@suesseémn s For gxesaple, a system for -
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- commes&mgsavaﬁmﬂe pr ESBMhas s@iféﬁﬂtaQE $Sechnigfe b eh BOUsed RS HIAEE target cells
g woul d ea iﬁfione to H;’ anti bo%y genes w t hout _
| wity g} } RGO IO AR PR AaBge & PLB) 0B GIDE O 8 SesHiceit Ui gene can be

obtaiﬂedmﬁ&amghﬂassypbgto utilize cellular nRNAs isol ated :
fromcell uI atio oni n sout n o o
genefaPresEt eP@f% o bév?}gﬂ% 36& @ﬁﬁ%fad £RPCer tgres are very

likelly masrprrmduemztntibed&s BeNBS reabidMiBNad ,caﬁdeﬁ @ﬁlsBaﬁ‘cEﬂabrefore polynucleotldes

oS B B 55 o Rl bl g

' mflltra{mgtB vellsi ising thé EMD Bystah bs suahr eThdim lﬂlﬁlpretemt bﬁeﬂiﬂrs showed that

-polyhﬂ?z‘;&fdgp r | at e gf:tﬁ)? %%@atoﬁf;tf 'F%neé%ﬁ) 3 08(? tn a}gérlaigg c nmg source, B cells
- whichdahe aqwlyf mﬁltmmﬁ as]eslgnaimﬁsues aicatheredyy spmpletedcthe piekent invention.

. That 1§ %%%Fgeﬂ?ﬁ{ngﬁp n, 5 Hysg H sstﬁoe 0"2%2]{% gene ﬁgﬁo&&iﬂla&ngémubody genes,

I'ons such’as &
and mygarmg] antibodies encoded by these genes, and antibodies obtained by these methods.

[1] A method for isolating a polynucleotlde encodmg an antibody against a le51ona1

- tissue, wherein the method comprises the steps of:

(a) isolating a B cell infiltrating into a lesional tissue; and
(b) obtaining a polynucleotide encoding an antibody from the isolated B cell.
" [2]1 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 infiltrating intoa

lesional tissue comprises the step of excising a region comprising the B cell from a section of the

lesional tissue.

[4] The method of [1], wherein the step (b) of obtaining a polynucleotide encoding an
antibody comprises the step of amplifying a gene encoding an antibody variable region.
[5] A polynucleotide, which is isolated by the method of [1} and which encodes an
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(1) qbiaFias phechospradlafds
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isolating cells in which the periphery of target cells.
is excised with an ultraviolet |aser has been put
into practical - use. -This systemis referred to as :
‘laser m crodissection (LMD), and is 15 commercially
‘avail abl e. LMD has spread as a technique that can be
~used to obtain target cells with high precision and
li-ttl e damage to cells. By using LMD, .a specific -

-.anu[?sﬁéj ul-ar ~gene can be obtained and anplified by PCR.

present inventors thought that B cells which have
i nf |[61 r Abhepolymmtentide of Eleshaeia thepylyniddotidy enc:mdmgcmimnabody

- confRte P Bl oAy Solb Ry IRRBRNERon ) o oo

vvh| ¢l bAn@Xpl@ssmnworctemlpssmgyheqmlﬁfdcleohdwﬂ l.i sol at ed

07 8P MRt oL b 9t AR PR or 1.

pol ¥ cAaenthotifor mnfapmgng b amtihcidyoshersindbamitiod comprises the steps

.(')f obtai ned. by utilizing, as a cloning source, B cells.

“whi ch have act ual I{ infiltrated a | esional tissue, and
ﬁédpresent invention. That is, the
2} RESEEIR , gms&{}g bel ow, relates to .
@ hodganir{ﬁF{d ata{lngprgntl rB&'sjaenes 25 and preparing.
ant | HHdu%%a@MMdn is mppmy facyeerly themepthod ofd8li es
obt @1 e dAD¥ndtRAS Y1t IB Rhkoded B}lheAQDdTFx{d&%uﬁé)éf fsgol ating

a pol nucl eot| de enco in n anti’body agal nst
| es{bdal Theymets gm&éh‘?‘r@tt’fb@éy eb ,rwh@gmtﬂwemathod further

. co hg@&h@gtes(@r) |solat|ngcheII infiltrating into a

esi qnal |ss b) obtainjing a pol ynucl eqtide
(1) contasHns e smtiy ?ffﬂﬂ% C’E‘?%Wpﬁm?éhq el with lesmal [ tissygy [ 2]
(2) deaRuAE tHendhg bi‘-ih,eanﬁ@d ith sﬁlﬁ%sluﬁﬁt! A8ak; digssue is a

: ncer .tiss The hod -of [1], V\herel n the step
3) S@%}m’&g ﬂﬁeﬁpg‘?qyr%”%“%t‘b%’l‘?feﬁlﬂmdlt’cSF‘%&| ng into a-

--_IeS|onaI ti ssue conprises the step of eXC|S|ng a

n-co r|3|n cel rom Sect - the L
| oo TBARIESE é%‘i?&ﬁgfr Eﬂl?at%f@ ‘Flf‘é{‘?f%cf%\‘sgl[“?ﬂlg a gqlwqdﬁéncodmg an
anhlsid@mgéh}st aalﬁ:mobtxalmemgh@npmbdm&hﬁ%lﬂ@&st@“swdI ng an- 35
ses g% p of anmplifying a gene '
é bl e regi on. [5]
(b) obyinhiytp an kedtiddyesncoding bo]lyﬁudl&nidatfﬂﬂn the isdlmedBtdend of

po Jeaa BBlch dePRRREReE Siesion™he vatd HEshyR ey lfs iipodies againstthat
Iesioan c ddothgr wordait cdroblysaidthapiesiomshave potunmistionstof Becells that produce
antifodfel %&)%nﬁﬂmgatﬂé ieglo%y )fﬁeref%?:(la ean[lggéyognénes derived from B cells isolated from
a cell population that has infiltrated a lesion is useful for generating antibodies against that lesion.
In this invention, the term “antibodies against a lesion” refers to antibodies that recognizerthe
antigens which constitute the lesion or antigenic substances produced at the lesion. Such
antibodies are useful for diagnosing and treating the lesion. Furthermore, when the lesion is

due to an autoimmune disease, such antibodies provide important information for epitope

~ analysis in the autoimmune disease.

For the methods of the present invention, any lesion recognized as non-self by the

immune system can be utilized. For example, the following lesions are preferable for obtaining

- Becells. These lesions can be referred to as naturally occurring lesions, which can also be

obtained from human subjects being treated for said lesions.
solid tumor lesions '

arteriosclerosis lesions
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" [7] An expression vector conprrsrng t he polynucleotrde S
of [5]. 5 [8] A host cell conprising the :
: polynucleotlde of - [5] or the expression vector of
[ 7] [9] A nethod for manufacturing an antibody,
mherern the met hod conprises the steps of: (1) .
culturing the host cell of [8]; and (2) recovering an-
-antibody as an expression product 10 '[10] An anti body .
]gﬂ i S nan actTred by the nethod of [9]. [11] An
ant €3% 'Sf08ded by the pol'ynucl eoti de of :
..[5]1es15ﬂszgen$faaadr@rt1hfednmr afvgeiact uring the antibody of -
[9]d wher ei n,t he net-hod further conpri ses the steps
UG tbéséﬁenl@“?%e anti body obtained by the nethod
Of ([)ﬂlhevmtheh hand %Stliﬁmﬂly ﬁrbpe&btﬁlemoﬁéSCE(n?élsdiﬁlﬁﬂizE@ ¢h thixSinvention.

bi ndj t he ntrbo |d | esi,onal tissue, . '
For Raftolel oo o Aot BroRfyee SF-ianechon i b ghained from, for
exartpile Smenund hﬁmpnls s @ytutilizugnirtificia¥ lediiis polydudigitidesiendoding antibodies

olatrn ol ynucl eoti de encoding an anti body
%%Rmﬂﬂgrein t he nmet hods conprise the

st frmmgmoﬁ@ce(m)ailﬂ tiaduat immg’lcﬁllbferghspiadmf intd it@tiregnBinals
t
ool S LR BR bl o S Bt St By R hto g gpone

ﬁ'ammhlave |nf|Itrated a lesi on are very likely to produce -

o0 55,0808l 518 AYRRE AR by

Specifirally, shophgsant ixarnnmdmcrdlaes to exthyds fomigplating 4 pdjmeleotide encoding an

oA BEASE el RAASB8 EE  STVE 1

- (a) 1sphtmgﬂpmmnwubMan$B@gﬁrmd for generating

© oBREACH AR LRSI 1SRRG el ol o -
antGaneer tissugstabe rls.ﬂsldg iz @vendon pnpylémiedahi Spiecifically, breast cancer

: ussuééo E Ichile® nE&ﬂl@s QR tistils! QA5 Cant @t{gcﬁzﬁlcfgag Géiﬁ:gxdtrssues

| esi on. antli ies are use

. prostene a@r@s tipgles qad ﬁr@aran g uswb | Arsprshthem, eansets @@m@nsma awpny Beell
: mfiltfaﬁ@n& &e 'pPéfeﬂaﬁled:Hl%e} fAsR8s Bt e di pSAS 1? St4Glcers comprising

ant i bodi_ es_provide inportant information epi tope

many3 cglh ifgations inqlyde bieasbrameeteluag sEwse, arrddﬂelﬁwem%ﬁet [esgeer tissues

can b rerhbRedyemeital eRMEBAI OFor &aplee §ahﬁ:9r fR6AIRINGSH RS blopsy can be
non-sel.f "by the immune systemcan be utilized.

used @&%qrﬁrre“sswrrefor e PERAFH AR YR8 PR SIEFREIIBPRSF BisHeN takgrput from patients by

surgi€d kthéWal @re also useful as cancer tissues. = These tissues can be those removed for

~ obtaining antibody genes; alternatively, tissues removed for histopathological examination or

surgical treatment can also be used. _

In this invention, any method may be used for isolating B cells which infiltrate cancer
tissues. 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) systerrr. 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 tissue section.
In 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 number of B - |

35

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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solid tunor lesions arteriosg erosis |esions 5

i nfl ammat ory di sease | esions |esions generated by

i nf ectious pathogens autoi mune di sease | esions On
the ot her -hand, art|f|C|aIIy prepared | esions can al so

I d t hi t Fo I t
Pon e RatPatalcd b B o eisee iy Snsimts rgared for

paﬂmltuglm andhgsio b thar Bethjle aftin-dedfion RYAMBpEcimeiad referable patholo glcal
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- spccambngﬁxedc\mﬂl peafobhalidaede (ARA porc@el casbeoesed S Aﬁa)rdmgly, itisalso

1 art ial l tra spl ant.ed into
pos B BB b L 525 B B00 S NGB0 R s ing e
methodsiof ithe Eredent inventiopl amtseiésorﬂtd) abowe,a broad Qargieiof@loning sources can be
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- pol }m&%dﬁgédugﬁ tlif%@%%{ﬁ&a@ﬂtm&ﬁtuﬁ gs gépe%%zﬁlzftg?eﬂs in tissues

cel wherein conpris

using PERyer sigh.a Hewewr, thérs dasbéenfriol repat om gleﬁtlhehtiqn afmoficiodissection for

obtaifie &be%ﬁ? g%ﬂagan'['??f)f‘egé}g Ynvel 9sdfogﬁ’seﬁ%h¥géjﬁalcisﬁé£ % ‘{Oﬁg Ble to use

the 1 sola cer |ssue
lesiqnningiiratiog Fagell populations asell pspeletltﬁnscthatlayq vy Ekely tc arodgce antibodies

- withtd 36 reabtiVig,. C #RAREmorS DYES ltﬁé’ ﬁfub‘&&f P%duEh%%Hﬁ?ebtamed from

-~ col on cancer “tissues, pan reas cancer ssue
suchyz eedk papBlasam as fhe clapingmsourcen the prrsenigayenies this dnadagitprgsible to obtain
ann&ﬁ@qkn&gncers conprising many B cell infiltrations -

aré preferable cancer tissues of this invention.
hfgar% gpegiticaliy Fogalls op alasing icelds whichnimilirge cander tissues and produce

anhbdﬂﬁés'cbﬁ 8t bﬂi‘a%téd"tﬁkéﬂj@n tRASLicAMAGSS mhéf'?ﬁcﬁ%&%ﬁé Sbservation. B

and nel anomas. Cancer I ssues _ can renov

%’*&ﬁgﬁ lasga celie cany Rerfhistmppished by Ftémntga\ﬁ%léfohﬂlﬂg@%se (Pfeﬁﬁ@h/ edCompared -

WImfc@ﬁvéﬂt@ﬁﬂMn&Hdﬂskiﬁ whitel cats TPl dell§ 84Q% rhQEd E:Df tissue fractions

r.esent |nvept|on Furthernore, tissues taken out from
compgising fixtusss of perfnberak blood gpd sancarons/apa-sanpergus PORtons, this method

In the present invention, the term “cell isolation” refers to the separation of B célis f_rom
a cell population comprising mixtures of heterogeneous cells. The “cell isolation” of the
present invention includes isolation of cells harboring antigen genes when they coexist with
other cells that do not carry an antibody gene. For example, as shown in the Examples, carrier

~ cells that are clearly incapable of producing antibodies may be added to the antigen-producing

cells. Carrier cells are added to facilitate the extraction of target mRNAs. That is, even if
only a limited number of aixtibody—producing cells are coexisting with other cells which do not
carry antibody genes, these antibody-producing cells can be said to 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, usually one to 50 cells, 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 gehe in such a state. In cloning
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i nvention, any method may be gysed for isolating B
cells which infiltrate cancer  tissues. The preferable
met hods for isolating B cells include m crodissection,
a technique for - excising specific cells froma tissue

B e B BB R BB R R P S
: essehrtidrcoddiig'smﬁlriaocur@lhl;?xtlc@)nstm&hgmonﬁnmylsnsuﬁ leavy encliglitobains.

ne-us 'S Sy

How ek R BB LRl i bR R et 3Bt cton of e gene

R wouldhboteqeisedswhai doppaging heiltigly mmbddmsbaﬂsdaﬂ’emadream\anes Comparison
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- By Sﬁtf-@gmmswl pli
desited VERLVRP catbEithified 2t E Qﬂﬁé R vHbYhe? P@ﬂ%ﬁ light chain

. can beusedEs e

of nﬁ?ﬁﬁié‘hﬁ{%ifi{é‘%?ﬁs‘éﬂﬂ 9%r Jk: dﬁ:ﬂg 4 3h t&l %%ay ugpo%%%semed

0SSI EXCi s€ égl on §Tom a
charg@temtm In this case, a Iarge nunber of B cells can

be bﬁ%@&cﬁﬁa% 2 e1§ %u\ﬂlﬂg cé\l fsbﬂ?e'& AREe, logngms?thrc% combinations of |

m crosco Ion enric

the heayy and hgltt@hﬁaﬁ pi/ibe 9btaaled ﬁatﬂbotiﬂﬂfﬁb@rcaomt&e idantifietl] sHowever, itis
: 'poss%l@ t@&atﬁﬁ%ﬁﬁ%cﬁ?&aﬁﬁﬁ&%@& ﬁ%ﬁfﬂn%(igﬁz t{éllﬁ etﬂétqgl avﬁbtrﬁglo‘f%t%ody genes.

own- 1 n

densit
?/b;m)awnh antéody|aetivisi as. anendelmgttm:é opantghedies with the

re ared for _pat hol ogi ca si's. For exanp
com s an @ptipady Lspe geﬁ%cé%@h&cr%m@gmf@d@wﬂlf@m the same cell.

' Hou&@éﬂ“ﬁﬂgﬁﬁl‘l&@bf whB8Er B BSnels Ard dirived BYEthE Mine £81 & not, the purpose of

t hol I"ogi ca %qu)ec:l men, not_only fresh tissues but also
shedibyobRnge antibpdias bainglbe desized regctivitgn

CanTdoiie ufeibds OF ﬁﬁr;ﬁiés@ﬂﬂ Mveﬂtfbn' Ayabsich- Mﬁﬁigbinﬁbb produciﬁg cell
obt ai.n an%) i body génes from _for "exanpl e, préeserve -
gsﬁse{ﬂeneﬁgﬂa%lma B Gl CircRAtingd PeRpheRal blood have various

leveRIoE deTreritiAMONt | Aithe Aol F Q86 sIIPARTARAMEon, B-LEIRAVE 30@HRins on their

of cloning sources sel ected for the hods of
surfis & P ApLREn Gebtona t fl wweapééﬁwethwﬂfq -secreting cells

thro@ﬂﬂiffd@ﬁummd%cﬁ%n Stﬁiﬁﬂz&ﬁjne NtH delld aeMhe Fdal stage of
of antlb nes ion.s

n a Cr ec
* direfeRt Bl e YHERSH by Fnald & éﬁg) Raieyers Sastpean pdugs 2,000
- molecelek of IgG pérsscoesl. Ilﬂeﬂdﬁjrag)yﬁﬁiﬂaiﬁlfg [Slakiia cdﬂQV\ﬁhﬁﬁ mRNR8Ican be

ob -hg. been no report on the utilization of .
Q% odi ssection for obtaini ng antibody genes. The
pr em@enenah weanyy destor-niltsatihg @cdlBerd fpahd tdbd atiah adsanced stage of

B Oy AT T ————

the Iesgompr dthersforaiy i Bsellvisvlated frbms b lesibnrasaind ¢luniny source, the

: specE% tg%ﬁ gxgl?'%s%itu@/anlﬁ%ﬂ&gw@gﬁ? &ﬁ%rgugg%(mgreg %H%}tl%nﬁﬂ ﬁl | ﬁurthermore

rom= Suc
antibedy genes ardexppeseskaitn ientremelybight lovel impliema celiromsliih IBecdlls at an

- advafl@¥a@de of differentiation. ~Accordingly, utilization of such cells as the cloning source

leads to increased possibilify of obtaining antibody genes. By utilizing lesion-infiltrating B

- cells, antibody genes of interest can be obtained with a high probability using relatively few cells.

Antibody genes can be obtained from isolated B celis 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 genés using the -
- PCR method is described below. -
35

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



15 antibody genes. Moyre specifically; B cells .or
- plasma cells which infiltrate cancer tissues and
produce antibodi es can be extracted based on -
pat hol ogi cal- anal'ysi's under migcr oscopic observation. B
cells and plasma cells can be distinguished by '
~ staining with toluidine blue or such. Conpared with
conventional methods in which B cells or pl asma cells

E COII% n?l)l)(f cg#oegétﬁc glngfﬁg cg%gtﬁclal%nscég nBNAQ’ hﬁr%ry In this

mvanarm,emﬁuﬂs rerivabitce racsnmllpmntherm[‘sB ctlh & lmd:ch odn praeH&s mRNAs

- obtéﬁedq?(ﬁﬁ ORin chl,lsS %rgfé%(get%el? ﬁf ant | t}.gdl ave lilow yields when directly
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recogni ze
purifiedb aBidréfose, MIRNAhare msmﬂbrrliunlﬁﬂd afttn the additien dbBcamiér@RNAs that clearly
j [ p rs 1 L1568 ration of B.¢
cont By BFeS CARSPRATELD SR sral Srolte PERNDs el facta. e
RNA20f antibdde ptodeting lcslitﬂ themeaivesohn tilse b2 sffimiaslyektracted.  The addition of

- _caﬂfﬁﬁ@[é rﬁg& h&cde \Agtgﬁreh%&l &E{'a%%%Nﬁ% tﬁlﬁ&ﬂ I??]#é{%.{ﬁ 2 llg of JgFe 30or

enes Tt hey coexl

- morgpr Iﬂbbaﬁﬁyrlanreamlbmgmgmceﬂbr exarrple as shown

. |
P S S S e g e o

by thgPCBanethod d S f@@hlpélfyl@mub@dy eemdsé)yath@PQBdmhmcbare known in

‘the 4 C 'ﬂdr%ﬁﬁxﬁpl% nﬁ%i% (}gﬂﬂ% hﬁﬁl an%nes 'd.s.s%ned based on.

even if producin

 the Qigqlpsyresin f@é@fﬁh @@Peﬁ-‘g(JV\MOh Bk &99éé22% SfhiS0R) ansl wieh sige -

(g o, S01Rbasd. B DRy FisOY- pflﬁé’éé‘iirﬁ&rﬁéde%ffereni

can. be said in an-isolated state

 nuclfefFneaamRoes drPRiABGR tBrsupTawiof smpimpeobuIsat Agcordingb when a

cDNA Hbrﬁ@dw1ﬂ§ﬂﬁicfv¢1ﬁs%bob}ﬁsse§ Rluse®XAMRhH1atORe PQRJIQ&h&Fis g@rformed
u ual one to 50 cells, preferably 20 cells or

g lgoeshibifics. five cells or Iess, and yet m)re .
pr ef6r a1 REokigin! gehds dnsodin ﬁﬁlmaﬁ 5%’5, Phinfhs th&t aalow!hs amphﬁcauon
0

cel |l s enhances _t he possi bili of taining :

- of ZehtE PRSP R TP A thedeay¥.chaips ahh stchai 9l di-hain 45sihe lightyrhains, can

be usedd Foghrn Ejl’yﬂi OB Hald® Oﬁiabwlﬁgldheﬁ PAfef H4abR®S annealing to a’

: functiona nmol ecul es, is.an . inportant
Pomeaﬁlmtf?*s?ﬁ%gsotst%ﬁdﬁmaww b SEPrEbisst 4 Bigoh P o Meanwhile, 2

pnmbﬂccﬁ‘kssgd)mﬂng to cath Btﬂﬂﬂllyé? certesused lb@tliéSSepﬁfneﬂDnocl onal
ant cells.as Ccl O Sourc
oo BAR Rl e g S forrann e B SRLGSR b mipective heavy and

lightewhaini snbtlisesare feolvtdaryd aniddépeaddnt (hbﬁlri&S Ublapeius isynthésized libraries,

I R NG N ANENC T ——

- chairgso nﬁ&e lesiprrbihding laetivityt ofklhcjteemsz\ntutbd thinhesgiobulin can be used as an
 indef %a%s-%e}ﬂffg %5%)9%%ngp{nlte§gsr€ 5 of multiple antibodies is

alnrng a suitable anti body W th
purFurszamplegtnt ehdain antibodies targeting cancer tissues, it is preferred that the

~ antibodies of the present invention bind to cancer cells. It is even more preferable that the

antibodies bind specifically to cancer cells. Cancer-binding antibodies can be screened by, for

example, the following steps of: |

- (1) contacting an antibody obtained by a method of the present invention with a cancer cell;

(2) detecting binding between the antibody and the cancer cell; and
3 selectmg an antibody that binds to the cancer cell.
Methods for detecting binding between antibodies and cancer cells are known in the art.

Specifically, an immobilized cancer specimen is reacted with a test antibody, and then with a

. labeled secondary antibody which recognizes the test antibody. The binding of the test



characteristics. ‘On-the contrary, when multiple cells
are .isolated as the cloning source, conbinations of

t he heavy and |ight chains of the obtained antlbody
genes cannot be identified. gHowever, it is j possible-
to obtain antibody genes derived fromnmultiple cells,
that is, a library of antibody genes. 10 By screening
such a Ilbrary mﬁth anti body activity as an |ndex

o885y R B B o B R e

specimemalftdri vgd%hmgh aEﬁzyImi&‘ﬂﬂmﬁdtive pEoteihs authais bbmmﬁs@ﬁfﬂl@ galactosidase,

M R e SN R e—
for antlbodujrfbmﬁmgsaatlﬂtﬁmhy becancet tisstérfopming dlselesibn fronr wieich Bocells are

| obtamegs Qﬁt%lgx%vél c%gc b%s&u%t%gﬁ rﬁ%? g ﬁ%ﬁﬁog‘u&ﬁ?w{e Eerﬁgretgzg)g%q from

react e pr

~differentindimidnals, andm:;zll llm i denivedfrot the&ei cagcea tissues dyr pe aldo osadg

Furtherﬁ‘ﬁ):r‘% cafi@? n?ﬁ%ayg ﬁ%n?or%&%ﬂéf%ﬂsl%}%% ggn“eg\c}ié&g%@ﬂb%ag also be used

S Clrcu

o to scrednefvearmmﬂlea Mﬂlﬁ@rc@nnmaﬂy mct with difterara ypes of eagesrs.of
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sur {h@ ?mgﬁﬁﬁ\'/e%ﬁon Bdncaﬁ li)(‘f‘dﬁﬂnisg r&l&@bﬂg H@%ﬂ#&e‘{aﬁca tissue is

es as an anti gen r ure an

- significandly bigh wompared tnthe npgn;lélés,tres:tam’mg sgid|td bindtspeaifigslly to the cancer.
For co@%&?&ﬁ@fe’a@\i\h@& of rﬂﬁ% Abbyial bﬂﬂésbiﬁv&?l%xh 060 sathd l: af 1iQ0e is

at the fina stageo erentlat n are
generalbyeysedy e@hatds, e qenctiyity of an pefitody 1@1:(5@9@@&/1@@@9611 Frapsergissue and a

" normal $i8deof %&Qgﬁ?ﬁgm%ch el glféég ﬁ§su9f Bis {1&9‘96@9 I UR&EBflitions in which

Therefore, "by isolating. nmore MRNAs can

an antibody’ SEBACAIVIE EDWAHS Heameprdissugenmbe C@aﬂsﬂed Hrel aniipedy isgaid to have a

' specﬁ&&%étﬁu@rt@w&%‘ i dafcdPBisdl vHin VARGERL acthvRY 80vPirds the normal tissue

feréntiation. Further, it is highly I|kely that the

- canbe qgigGtedr at i ng B cel | s produce anti bodi es agai nst 25

t mtﬂoag P Sorechitfy RF BlthodRY usk Bthdh£Akivty b AHedink A the

| as the cl oning source, the specificity of the
panning %@P “ﬂlgchalﬁtl}zs%al}angw ole NGhaRrthe phramed aahody genasiige gene

librarie$ 6Shcaky m@ngm%hmrsﬁbdasa&t dslIREMHBA ABSvER Eedhidl MEHBEs Mkt use
an extre hIeveIanl&‘3 celsandlnBceIs1

phage vgetoLsare 4 s t Agdletaribgd i %@P&kﬁsoﬁm%&‘@&}?’&gﬁ’ﬂw" e

regions 6f tHel Heat;y ol Wiht shidifs €&@lYesnafe ihidesigll® haQF e (HdFﬁ)ethrdu@HdS

-conJugf%g; rqegﬁtﬁgl q@@?fgﬂﬁh':l#%/ 1t lm%?%g’l‘l’%ésg%‘gégﬁ an %ﬁ S‘tﬁﬁa“ be

Obtaine@ b}z ﬁﬁseﬂﬁlglarﬁ:Eveﬁctodﬁxg\gdﬁe ibtaghagevastdrh Bylkoghcting these phages

with an babi J:)cfI u3| ; okgxlagé h]g hiyag%. i;:wi)flgcg ltc%%g @@%ﬂb@&% encoding scFv
with thfaiqsired bmdglgtabﬁv@ctanhmdyccgrewfis sciveltidviigsthé desiradblinding a’cglwty can
in the art. For exanple, the PCR
be Concgﬁf ddl%(%p%%lg\é%lrsg cedure 25 REYREE f or - anpl i fying '
afw mabibebdyepaneding polyeddiadide of thegubsehi myertivni thaydencogdme whole

antibody 81.' 990&%35 of the antibody. The term “a portion of the antibody” means any portion

 ofan antibody molecule. Hereinbelow, a portion of an antibody may be referred to as “an
30

antibody fragment”. Preferred antibody fragments of the present invention comprise the

~ complementarity determination region (CDR) of an antibody. More preferably, antibody
-fragments of the present invention comprise all three CDRs that constitute the variable region.

For example, polynucleotides encoding the variable region of an antibody are preferred
antibody fragments of the présent invention. A complete immunoglobulin molecule can be
reconstituted by obtaining a polynucleotide encoding a variable region énd linking the
polynucleotide with a polynucleot_ide encoding a constant region. Constant regions of



PCR met hod 'S descrl bed -bel ow. 35 First, nRNAs are
extracted from i sol at ed B cells. cDNAs are synthesized
by using the ‘extracted mRNAs- as a tenplate to obtain
a cDNA library. Comercially gyailable kits are 8
conveniently used for extracting nRNAs and for
constructing the cDNAllbrary I'n this invention,
nRNAs deri ved from a small nunber of B cells are used

'anué LR 6 e R e R s S es Tl the stcture

- of tlek doaeﬁahMegiOu hid neefect be ﬂ&f@hgen—lﬂﬁﬂﬂég a@figity s Udcbidingly, if the

10

15

20

25

30

35

ur| tsd after the gddlt arrl

Riredins B S s oo, B Het e d g taying similar

actlvmtst d:nna)ecred:dnamntedmungh O(ﬁn]@dﬁﬁn bﬁthrtge eoistadcCiegibn thids already
N%s of anti body-producing cells thensel ves - can al so
efficiently extracted. The addition of carrier
RNAS&Imhydlm)d)f the preseptiimvei tibo inchde zamdtically Bb@mbfnﬁﬁ)mnufﬂdles whose

sroSAATRL v R PRGBS R s cn

be préparedrby: ténjsgaviog aibnecn asnstatteegidbmpane veittt anbadipode gﬁﬁ: obtamed not

e M b, RS e

. mouse vam&bée wgion bydranefeenoyy EDRp wibidr onétimtedngVarfaplenggion win non-human

anirl AR E5a il P RN RBER PORRefrhile st o

' 222 Polyguclegides mdmtthg amtehpches of the present invention can be DNAS RNAs,

.or chi HE mhd 1M The goft gﬁﬁ?@e ftor %Wﬁ&%ﬁ ﬁ'?&gxgg Budﬁed}‘in\%[éan also be -

ese priners sSeqguences
inc ‘éf@ée?ﬁdph@ apthe phdedtidsceaquancofs haniainsd! oMettiods for synthesizing

polyﬁﬁél%tfﬁe@ 95%11% MEGSQ%@ nugiéoﬁ%ﬂﬁén% aJa]% d"%& Hﬂ&ﬁ@tgﬁ sequence ofa

subcl asses | use ate

gengyibat encades an@gibodydsglaigd drom Bess, Brd knowasn teort.exanpl e,
to qhé ﬁél@nﬂﬁ&ﬁﬁe@%@ bRGeMYRRALbY (:anoédngﬂi’fsé a s@@len@é Ldgﬁ\ﬁcal or

the anpliftication genes encodi n

‘highfphgmolegasio thegeng c%cr%lmg aAntibpdY:ispted dromm B qellghtHerem the term

“highRGoRfolo &R’ gé?ﬁraﬂi%%gferﬁ@ fa lﬁ)mlé%}ydm‘%g&n[ﬁéreoﬁreféfﬁol& 867 or more,

vari ahl e regron, primer capable of annealngtoa

mori,gqefqramy? %’etoremrﬁéglé&ﬁa%w Pieterabi g7 B R i s

g e n'enabﬂeyenlﬂ sRdn@sn Itemes&o pBI)ﬂnH&éoud‘éE eﬁwah{geanueodlﬁ£ bbfRined by the

: nd to_each subcl ass e used as the 5
_ abovrg St&:(c)t (gjrsod%? polypcleatidgs ggr,%ﬁgmbqquﬁg £an pgmcorporated into any

exPrédr“]Sﬁinl \fe}ttoggl RER6priaé hbd Qeﬂ@%&%&&aﬁﬁoﬂﬁ%ﬂ%ﬂﬂgﬁ eiydphﬁ@ftm vector to
cnal UpCl asses r | aer e as,. | naependaen

obtait 43fipdy %Xpriﬁmgceﬁ% sf%éffﬁ the.antibpdy- sfﬂressmg Gefls pad then
reco ey dpeséion pﬂﬂﬁﬂs theldffcin,| dﬁﬁﬁ&ﬁ@i @i&uﬂédb‘y 8.0 ¥BiidsTafl Be obtained.

. The fo%mg éescnnﬁqes express Vg antﬁ%h? Séel?er% 1solatgr!l1 {)y the above-described methods.

~ When the antibody genes bave been isolated and introduced info an appropriate host,
hosts and expression vectors can be used in appropriate combinations to produce the antibodies.
As eukaryotic host cells, animal cells, plant cells, and fungal cells may be used. Known animal

- cells include: (1) mammalian cells such as CHO, COS, myeloma, baby hamster kidney (BHK),

HelLa, and Vero cells; (2) amphibian cells such as Xenopus oocytes; or (3) insect cells such as sf9,

-sf21, and Tn5. - 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

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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25 chains. The | esion-binding activity of -the .- .
- reconstituted i munogl obulin can be used as an index
to screen for antibodies of interest. For exanple, to
obtai n antibodies targeting ggncer tissues, it is
preferred that the antibodies of the present =
~_invention bind to.cancer cells. It is even nore
preferable that the antlbodles bi nd speC|f|caIIy to

L Bac@gr § cel,i/,l_% ?@) 8{?6- bi F‘gmgahﬁ?‘ig F’ng eg?tg??gly&encs ofmtel‘est |

| (into (heye @ad)lsuang itragsfarmaion] mbthemhﬂanng theyangformtd o€llsaf viche

pre t etlon Wit h ca cel | )., det ect i '
i e e N e R e
antibpgdy f@gmmlsmn gma:hfla.’n lmtlimd;es tthreméofbi EdSeﬁamPﬂdEJ ehe amiteydy fragments may
I , S bl n n.gn I bodi
be F&l? AJ(ab %er ceﬁuﬁéﬁ ch e ﬁ.gﬂi’rvt om thams areel?gated by an
appr‘apmm hnlml I Mor@apauﬁuaﬂy,l thz edubzaiycﬁeagmcmhe bbtained by treating the

861 5! S5 A0 R oS5 s, AR ramens

Alternpgvefly, rgi:nnsg emodnrtmﬂlesfstan@odarﬂ‘agmys tan bepreparegelnds introduced into

expr&@ﬁn%ftﬁfé %.E%gss?éﬁ ﬂ%&?{o@hgg ﬂo%p@éllgq %nfor%ggﬁﬂg% chbPfr s erat, 3.

I rmobilize
Immugal; 189 biZe RHEB-29Hh Bettenp M. aSummez athdt. Methods in Enzymology (1989)

178, (@Eg@Ba%:Qéérﬁli%S S8, elﬂﬂ fl’:ldégﬁtﬁﬁﬂ C§t &?@Q@Er?nﬁeﬁéﬂ&g ﬂlsEnzymology_

C can be used a$d t ncer tissue

(198%)n1a?8y #26r496 ofscadenio Bagss binadilagoat tH.y Mejhoda yjin Biszymalogy (1989) 121,
663-649% SHEBirt OR ' o). MPIBTRIIP (100 PON 4RI B cells are 5

obtaj ned.” Al'ternatively, cancer fi ssues ‘of the sane

or g&RY WAl bR olairedplee Higktmgothe oV regigns ofi the endbady H-chain and L-chain.
In thé BHvVind We§1on§ R tl:féqli khdih Qﬁ‘@ LQﬁﬁJh n%artmlﬁ rﬂ%%ﬁelc f referably via a

cance

sue can e al so used Fur t her
 peptify Bk gHaHoR;t Rerbale PBA: AGH. 861 (U B dOR8E4, 38d0-5883). The V

regiohf6f el RV I 8HaidlaB@ IDEhMS Bfhy HeQePivEL &dn My 8NiHeLABbESes described
whi ch conmmonly react with d| fferent types ‘of cancers. - _

- bereifly the present invention, an antibody whose reactivity

tOV!aiédpeéﬁds ARKRF dse@ Whigate e ¥ Siddscany Ive Big @mgm-cham peptide

to th b d to, bind o
cons§ R 1 FSL T g e s A PR w338

' templagagithivihe Ivﬁﬁ)léJDN‘;Ph @r aphithDDNeSerbdihiaHlchREDNIAQ Beletth®from a DNA

enco 8 e BB by e S i PECBln b B Db b ADOYA ecoding

the Ltahsmur& tha egisioofte II tlasnief die dboee an@lsudlyf ke uvifg Glprimer pair that

CheC cer [ e.is der,i Under conditions in
* definfg e WE eng oD FBBAROR Ao FO B dpducied using  the
- combiriagienief WA bncmhng therpegtidd hﬂ(@@i)rthmdynd thesprirflert ghihtdedefines both

. ends %Jﬂ?e bl n BE %ci I Vltlﬁ%//}# 8%:%{1 g@dttﬁ %ﬁ{re%ﬁe?éﬁy. Once DNAs

encoding scFvs are constructed expression vectors contammg the DNAs, and hosts transformed
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 that 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,
cytotoxic 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 already established in the art. The term “antibody” in the present
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can be detected. Methods of -screening for antibodies.
usi ng. blndlng activity as an index |nclude t he o
panni ng net hod which utilizes phage vectors. ‘Wen the
obt ai ned anti body genes are gepe. libraries of heavy
and Ilght chai n subcl asses as descri bed above,
screeni ng nmet hods that use 20 phage vectors are
advant ageous. As described in the Exanples, geneS-

GRS I s e RS ool R RS AR * e ough

-~ conjFughérnae, V&E hltﬂaodiﬁs bﬂﬂie@résbﬂiﬂéﬁfxerﬁﬁ%dﬁydﬁgz blﬁﬁbaﬂﬁsanubodwé The
X e SCFv. qQn t he ace.can be .aqbt
bisr B T ie® ot T OBl ey EriBE 188 Temisgie VAR Shipres on the

' antlg@nnméetuuhag bhesy lpivages mﬁgéﬂ#bﬁdu@niltegﬂ:ﬁoglﬁzmgtmngﬁis and the other

T N Y T

- celligerivest toxar. edn this Feasdh dvisipgstible tol éxtiibie theb gwodlith of aaicer tdlls by directly

sl 005 S8 YRR ot GG 38 5 A5 s e,

B1sg@p§”g@mﬂbpdwsg¢m terprepayedebic inkan @ Hiupaire of &wd kindslgf atibadies, or obtained
by R@fn'g %)rﬂforﬁalg Cindl hfdﬁﬁgé/ dxf}-é}gntoﬂ)m)cl&e{f o%z‘ﬁ%&ke? r etcpt}?peare fused cells

ortion. an an no

_genmm hllém(mew arstlhodxes i oFﬂIdferlaweabuEp@mamﬂ)pdm cae be geredated by usmg

ge“‘%‘?aﬁﬁg‘ﬁ?‘%‘%@ ﬁﬂéﬁégody fragnent”. Preferred antibody

@gresent [ nvent| on conprise the
ihedieaeanrgssebans prodaced g dr:@glbmh ab@RRyandfe pawified by convention]

el bgd PurilYRiee rﬁhﬁ‘fﬂe?‘p bifs, 2AoBRMYs LhaBEERbERl LAP purified by,

present "1 nventli on conprise a

- aPPr@BﬂatﬂYt §electinge andien gpmbinigy |aﬁ"nutYF9¢1u@mamﬂcb as protein A columns or
15

chroﬂﬂiltd’%htﬂi ¥ QblHSS, eﬁ&%ﬁbﬁ‘g uith?iIﬁ‘ﬁfdnabiaﬁ ¢ 1151@3%191‘1 Hialysis, and’ such -

ntjbody are preferred  antib

Ao ko o B Hslon, T e o Spratee Hasber Laboratory,

198®an be 35 reconstituted by obtaining a polynucleotide

‘enc dln a variable region and linking the
pol &Hﬁ%‘f plgmesps ga Boopsaduta avnaswe Escariigep-binding activity of the

antifoRRst @mubb@ﬁbcm La(;@ﬁﬁirﬁm{aﬁlﬁﬂl E@Ha@fovﬂ%aﬁ@tmhedcsﬂ Spring Harbor
Wlthlntg nme cl a ave approxi matel'y the sane

Labafgiort \§58). A, cAAEIPle, Hfa2e iikes drmmop rboRioASEH (ELISAS), enzyme

immie@Hsedys TBEAS) Q'a&foirﬁﬁlhn@d%sdyb EREAH)) &QIimﬁbLﬁﬂmﬁﬂ)aﬁﬁyé Mb¥ ¥e used.

Acc t he cture. of t he .va bl e regl on
EW%}#F%WB%FP e Held SRS TIRG BATERe 550 rqquarry out
procsdm'esi far comtiuttng 3h €@iesbion spgan $ér Iirbkhﬁﬁhg fhe QHfifbdies of the present

e S-Sl S0 SRR Sk bbb el

Sambwok et alalMglemimﬂbnﬁ@nCoﬁlﬁprﬁg HaelSori®6atories (1989)). Host cells may
be prokaryotic cells such as bacteria, and eukaryotic cells such as yeast, animal cells, insect cells,

-and plant cells, as long as the cells are capable of expressing the light chains of the present

invention or the antibodies comprising the light chains. Mammalian cells are particularly
preferred in view of glycosylation. |
Expression vectors need to comprise units that regulate the transcription and translation

of genetic information, such as promoters and terminators. For example, when Escherichia

| microorganisms _such as E. coli are used as hosts, plasmids of the pBR or pUC series can be used

as plasmid vectors, and any promoters selected from those such as lac, trp, tac, trc, A phage PL,

- -and PR can be used. Terminators may originate from trpA, phage, and rmnB ribosomal RNA.
35

When the hosts are Bacillus microorganisms such as B. subtilis, plasmids such as those
of the pUB110 and pC194 series can be used, and genes may be integrated mto chromosomes in
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~structures have been artificially nodified. For

- exanpl e, nouse-human chineric antibodies can be

- prepared by: conjugating a human constant region gene-
wi'th an antibody gene obtai neggnot from a human but
from a non-human ani mal such as a nouse. Methods for
humani zing a 10 nouse vari abl e regi on by transferrlng

'CDRS V\/nl ch constitute the variable region of a -
human var i abl

' ;- h .
somB g e3 " Bibandlits G0 feBAoRS TG D AerivasIFayH ARk B Mgsand such.

enc @thagproleyditidelothicde Qflczbb@aﬂfsﬁfs efith &slm%dnﬂﬁza@ &, P. putida, P.
€0

 cop§ M roREeR e, ol ol PPEibac R G B tarrgmenies Y.

Corphebaciesia (¢. godi'tgiﬁﬂmzcam Ipmsgl ACBIR), mpmbm@(@g@mﬁm@el pGK1),

Laclghol e e ML Fipde e e Wi e Ro B4 S dgdochrous O

GenbNiembbimh 1382100311 295)), G&e;sremieaac(egos l&zd@@,@vzféﬂﬁ'he pl1486, pKC1064,

 pUVRSRRER R ARl bR Bl P LB SR P B S B,

Serriatig éngi Hmarearcasiand Skigellsequence i dentical or highly

B e T

Sachenemedel yeredtige 8s 2 host, dnd pidsugds fém AR, FEMHICp, and YIp series is known.

 TheRAE LRGN L8 1Erin IR € QB[PE GAPDRL Y| Ia P PR and ENO can be

even nore pretera nor’e

B usedyr é%tbmmlcmﬁémmm ysed i the ezpreﬁmrymmrematemesf the pmdu:mgpvention

15

20

R I L R AR AT s

frzaw@hqrﬂmealﬁﬁxg Srpribe IRt Z)rgosaqg{w@pwc@t(e g. Z. rouxii;
pSBB @Rl PWS'p?oxﬁ@t@rstff‘orﬁ S'ta&gévgsr &%3 : e.stenultag@ gar ﬁﬁﬁ%&@ﬂa} Pichia (e.g. P.

vector - to obtain an Ssin

pasteriph Grrdida (e Grnalisos - é’S@BFC@Qé‘»l Grgutidis] and @m@tcmh Agpergillus (e.g. A.

_owzbswwegérﬁgn&fﬁgmw(epg Qdpets). t herefrom antibodi es

encoded by the genes can _be obtained. The follown

des Wéﬁﬁbp‘é‘é@% Glanheslisaany lg‘elrﬁéé aj Boitat d@r szyample.%oa cells may -

‘be ttRBOFONRHeH] d¥RE pIRld AslBato, éégﬁ@ant BewAR! AROEYa@ENeR ﬁggﬂ:ﬁlaﬂy well-

been i sol at ed nd i nt roduc into_an appropriate

knowp, ystem Hees &x by BewiNrrripedakscyms shidheare selirechas a callus. - To transform
planﬁmlis oeadpre'sman Qeamsrsaéﬂ SPMONSB0 @.ﬁeaﬁ&oad&d ) 'bE’&éiﬁz?éhch as

| As c host_cel.l's, [ ce | ant_ cel
 Agr R RS s ing BHESC RorAA Tl tadeco Scewnd gbacum),

25

30
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 desired @bly@ePtchel):Mhlh&ﬂﬁﬁ@ thé tobdéedd 18sveseHO,  COS,

oo $ &g} ke LR S DS ot et tioes e GoAeds aesypt

Aede Bt}bapﬁtsu‘:s() tand ﬁiuit&héﬁ(ﬂﬂo@phﬂ& frelanskdster) aﬂﬂbér llib'éd aKhestd)  For example,

Y Ty R T e M
vectqrsl,l thﬂzseeréctotﬁrmambef usedad infienit kikw sy akid Jesitsd polgpephidascan be obtained

| ﬁomgtgefséi\ﬁléfgoﬁglgﬁo%%? @%.Eﬂé %‘{1?9???:?3Wé§3ﬁa00har onyces

Examples of expression vectors when using animal cells as hosts include pME18S (Med.
Immunol. 20: 27-32 (1990)), pEF-BOS (Nucleic Acids Res. 18: 5322 (1990)), pCDMS (Nature
329: 840-842 (1987)), pRSVneo, pSV2-neo, pcDNAVAmp (Invitrogen), pcDNAI,
PAMOERC3Sc, pCDMR (Nature 329: 840 (1987)), pAGE107 (Cytotechnology 3: 133 (1990)),
pREP4 (Invitrogen), pAGE103 (J. Biochem. 101: 1307 (1987)), pAMoA, pAS3-3, pCAGGS

-(Gene 108: 193_-200 (1991)), pBK-CMYV, pcDNA3.1 (Invitrogen), and pZeoSV (Stratagéne).

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



35 the Aspergillus genus, for exanple Aspergl[IUS'
- niger. Prokaryotic cells -can al so be used in B _
- production systens that utilize bacterial- cells. Known:
- bacterial cells include E. coL and 11 Bacillus '
subtilis. The antibodi es can be obtained by
~transferring the antibody genes_of'interest into.
- these cells using transformation, and then culturing
ran forme glls inwvitro. Further more, the

| aﬂﬂﬁ%ﬁ@ és g5t oy, Pracéinnelongien fctqrie HSPgepgy, and such.

' Altdﬂmtﬁﬂalyi, OiﬂalW&MofS%uclﬁﬁH t!hbSHh’leﬂt[(ﬁgﬂfﬁﬁﬁv% 1edy dRbd used.  Viral vectors may
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[ her eof t he ant i bod '
be ép @fﬁ@ﬂwﬁﬂéyﬂ%ﬂﬁa E‘i@ Sb}&h ASEGHIOVEUSES P%qnewe'hsgﬁ,ﬁdeno-
assdeiatddsaifusgs, ihap\athESeEWa&ﬁmmvﬁiuws, poxdirasdRsSiaita Vinge, Sendai viruses,

a propriate |inker. Mre specifically, the
szgy ‘g‘c‘}g‘@ fragnents can be obtained by.treating the

-ant iHystlammaldelll may:bys MBS tyelons: qelpéd. £ SPA, P fit fi¥eloma cells

O N A S R T VAL P p——

- kidriepitcelbsl{sce @93 odlls), haman darkiemin cedis(@p SBADE- 1@ XPHES=IQICOS cells (e.g.

CORRRLRh a8 O AR SBandl i  e)

Afn&an—@em tmopkey kidheyetlh Gos VERGVAY, HBDGR7 ((e]IIQ,&D@La ctN8 rabbit kidney

- el MR CF LR Te o %Gzayﬁﬁﬁs%&%#ﬂ%um§9 gellsde e

- MMAYEEEH T RE eslls MRﬁlcpells |EfBooells, ., Met hods in

T

But 8y methed pangbetused w6 Jong iap i gacikitately dntegauictiyosl aptibodyi-encadiig DNA into

celld-- %@io?y:aainn%% é]l_r:l (fu@@d ﬁx‘ﬁﬂ{mkau%/ céLEQUIyCH} (gf i in a%.flﬁlng ions (Proc.

ted " via“a

- N athAgach Sci Bisy Gfls zﬂl(h&@i?ZX) Herstopiasts (UnexangipedP ubhshxi:d){apanese Patent
. Appliedtion M. Qﬁ’- ﬁgho 6% 2@8@9)( élgﬁg)apo%oniiézge PB88Y Bl 9%22 Molccular &

e scFv H ¢hali hai n ray

ons of
Gen?ﬁaghﬁ%ﬁws éﬁS tihd (Jaﬁ%(?))b@eﬂ sichgiagedygsd nto yease Wlls bvmsmg electr0poratlon
(Mem_@asl e ggﬂ,‘b@? me@s;@ e19oogakshetdiasy (Pﬁﬂ'l KA. 4B, 5&. BYXK 81: 4889

sin n pe 20 consi sting
(1987 o xS scxepip Uk ool 1563 98 Doy anvbruchi erodyceddto plant cells by
usmgiggngmaﬁnam (G@H&Jtﬁtﬁsf(wm*deS@/OﬂBQb)e s&ﬂ}&noﬁ r(vm91/00353), and such;

|
o B A i i e (Coeosbe gy S 5 Bk}l

. phosphﬁblﬂJIDAHdiQ 270738, Hfsﬁfb&tWPr@ﬁNaﬂ AN sfﬁcggwm 74181087,

ai V regi aqn, of the chali of t he_ahove
Vm%w 5@0‘%@5 1?2@) (FOrRRECIBIt Ao gith ﬁﬂé?l}lmt tPhafe B dppfean, direct -
m_]edtmaioému hﬁlﬁéca@ﬂ]}iﬁeﬁ) @@t sueh. can be subsequently
epcodi ng, t he

ggg?' %\Ese%a?tf?%%sc Qll?‘% *{I])ﬁtgé %}r}'i E?F];Cr“ tBﬁ’id 0[1‘ gXgmple, by the

- follostég methotint h

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 inducible 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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~.ends. of the DNA to be Ilgated to the H chaln ‘and t he L :
chain respectively. Once DNAs encodi ng scFvs are

“ constructed, expression vectors containing the DNAs,
and hosts transformed by thegge expression vectors,

- can be obtained according to conventional  nethods.
Furthernore, scFvs can be obtained according to
“conventional methods using the resulting hosts. 30
These nti body fragnents can be produced in hosts by

‘:UM%ﬂﬁ Y- genes encoding the antibody fragnents and

ex pmm utifig id3ecn dells as 5dss, h atediADSRh ak thd TINM-PHUhédige (Pharmmgen), .

sePAE Semdlie 3RSl SB el i GRS CBprospiggensy and Gr«_a;e s

- Inseoskiddiam (Nunde flDSA788 (1 DéX)Peapiche used. t NE hedksQury, antibibael wish as

bi nd sot chenot her apeuti cs,

to
gem %NB?V&’ %@%‘f@ﬁ%eegl gﬁg’n as bacteria-deri ved t oxi n,
an d Fba:luninah@,-lls:rdmsfommmﬁs, coBuadn wedlh Buchohs FPMITGH0 (JIheeEurnal of

S A e T T e,

- DMEM @éitbfogsst: 396i( 1956, amd [993mladmm (Prozetdingrof mgobmyyfbr the Biological
Medife P53500507 Br bt 58 3ac 0, BSEIRERED, Hiho e Culture can

be catrigd ant mmbdn@sn@tonchmlprseslem pH 6veBf 3oto 4089, 4nd 5% CO,. If necessary,

'&ptﬂﬁbﬁ&%ﬁhﬁ hsckaig%iyp%dinﬁi)emtz %Q ?l&ded' £ ﬂgé‘#(ﬁsgﬂ es my

ave anti gen es re ogni z1 ng ent

epi Ebpatibodies o the&maegemvmmoa@btae@d a9 nabwahéwesodated from within

- host2i, OF ol AF b i ARk ity A 198051 AR Y hddsing sigral

recogni zi ng cytot oxi ¢ substance suc

-~ SEQUERERso a@hw/@néh@sbeméied@h swstansinlp pureipolypgpiides. afbie antibodies of

the ﬁr@:leht ﬂ%ﬂ&éﬁ%aﬁ Bl 4th oiputiffed P ’agb% hgt Bps%fﬁ'cﬁllxg ok gombmmg as

I nhi b I‘OWt cer ce

 neces§AsY: ﬁlqﬂgadts igén%ryltlbtlwklm senapiion see pmﬁw@nc eSll@h methods can be
. chroﬁ:zamgeaaﬂfyrmaﬁ&ﬁ Qe krRicH? eqtusg Gét! éo\rv&@geeeuawmlvem extraction, -

Bi speci fic anti bodi es can repar ed

- dlstlBatilqns %m@%e%pmnowamomgwﬁ%@de gel eémtraph@fams,bgoelecmc point
: focuﬁlﬁg | diﬂyﬁy binid deFpstalliBatonP! @%Hﬁﬁaté%r&ﬁllgr Bl fIRAIP B&bmatography, ion

odi es to prepare fused cells ener at 1 ng
excbav Pmpptagphy. tydrapaob IFGMOHEFWI@,V gl Sifeation verse phase

chroﬁiﬁfdghﬁiﬂy ehs&rptioR @h&ﬁ:ﬁ&f /gh? Snﬁ%@ﬁis 'f&r Protem Purification and

|neer| echni d| expr
ChaIaF Heton: A2 E%etqry b0 %%laﬁ g%%ﬁ%%fﬂf & ‘b’yeds Cold Spring
Harbop Mﬁtﬁiﬁﬂo@ﬂmess (1906 Asitibedied W Lahistafety TR MRk, fl4#Fw and David

MBA%B gﬁ 4 i&sr&%fﬁ%rg%ﬁ% oo ﬁgfﬁqg%%ﬁ%' H%S E%mh&ryphles may be

perfcﬁ‘ﬁied SR $1lqtiiﬂ @Sorﬂitﬁgﬁpmeﬁs&ﬁh@ MP3.(QFPLE, aid hedikedr Bd@ition, the

ST S Y B e s v

~ antigeaboratory Manual. Ed Harlow, David Lane, Cold Spring

Har bor Labor atory,

‘Brief Description of the Drawings

Fig. 1 shows photographs of approximately 200 plasina 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
expressed in approximately 200 plasma cells or B cells excised from a thin-section frozen -

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

using Agilent 2100. - The photograph on the left represents the electrophoresis results of (from
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1988) . Conventional neans can be used to neasure the
anti gen- bi hdi ng activity of the antibodies o

(Anti bodi es A Laboratory Manual. Ed Harlow, David -
Lane, Cold Spring Harbor - 20 jgaboratory, 1988). For
exanpl e, eénzyne |inked i munosor bent assays ( ELI SAs),
- enzynme - i munoassays (El As), radi oi mmunoassays (RIAs)
or fluorOInnunoassays nay be used. ‘Techni ques common

the le@r FoloF v ol oe oo P AR e b eaa?z%ﬁ@ggf@a%ble region

- (VHSNS!H&mxﬁ Qihd ﬂﬁgﬁﬂeaﬁw ﬁr&t%ilcﬁll'tﬁlﬂm%m ah:ﬁn% vhﬂilzﬂ)tl@feg&mWKZ—J Kmix). )
iLnve Nnstructi n CcCO
* Graply 5 e PG pleC o RSt Sl A SR} ogpe aprical axis

showal the ik gentaintenkionantichorizonhtdl Sy shiogystias Eectrophoresis time (second).

Labgrat ori es 19 Host .cel | be pragka tic .

carTe t forsn’ Rt bt oo O TmiRE hlodf b seEafisTOCRERELG chain
variajbhea:egi,onsmf amibodiek bspredsad incthe epprbsimatednd0(pplasha cﬂlsch,B cells excised -
as.the ce

[l abl f
from P AL o PR S R EORG o B GR R AR o B amino acia
sequenvies boabided by threpe mmlem@de beuengpl t1siop &Nlmsal XIVa il highly conserved

1 on. r essi vect ors nee

'posn?ct%l laPe &{ %{Bﬁ lid r%g (%f( WY the %Il Lfeedy Likiy bteégfn?c;rvauorgrlp are shown using

CcoSs

: thrquymbglsc &L “r'egnd ‘at, elstfctibmsr anscrl ption and transl ati on

wer Of geneti %Vﬂefgplﬁém 8%91%% S (ﬁ%@%ﬁe@ﬁdaﬂ sequences

termnators exanp
m Hastioga nibsresansanginoe a@dEesmbmlm agy eneefcttie fallowdag highly conserved
a%gﬁ%si gf'eséﬁﬁn Qﬁg%ﬁ%n&yc series can be used as -
| a

ctors any onoters sel ected fromthose

HAsNEAK, NHQK t NPEQ, @HRK, MHAGMELE, HXnandbi¥n

e be Pf?s%ns-gﬂ-{e{@ zﬁ?ﬁt%ﬁ a&ﬁ*eé?&degh Qﬁ%r Snd Pﬂﬁb%lﬁﬁimgac' Fconserved

and rrnB ri bosoma 5 VWhen osts are
m oﬁ@@@@aﬁr@ﬁ@@aﬂﬁc%@n@s subtilis, pI asm ds such as

thogga, frvt ReA@UBTIVKO s, eh9, SKIEgKCan be used,
and Benes may be integrated into chronpbsomes in 13
Nmm Féhwdap driff¥at or s may be derived :
q‘“ﬂg WfeprdiBits redtiMs oﬁd?:@larﬁﬂnﬁlg ntdiffide @é@i&ﬁ&éé%f ﬁhe GEdHath variable
|ncI ude mcroorganlsms such as Pseudom)nas (e

P.
1'eg10B§J et guibogy genes F%El"egsed HKW ApprpgEnaiely 20 Q@éasg@é:ﬁsls or B cells excised

_ ﬁ'omBrtEML&aﬁéiﬁfrbﬁen(?eﬁmeB ankl pe#f6inein i M ible RAddAddnt of the encoded amino

cteri e.g. C. glutam cum pCSll pCB101),
aC“‘%ﬂPéthB@BSS 3{% . pHV1301, pGKl), 5
L acmgw IFdhoins| p&@ﬁ)@ﬁ&pﬁ@ oBbfiverdibdng dells 3 Boslle exisisddefrdin a thin-section

froze SB‘?"HH%& Iﬁﬁgé%%gcg@%%ggfg‘ge};:?s%%gf ' l{gﬂ%‘é@%en(%treb excision. The white

clear Ipbitiofidin he 1$ghtlphgiogi‘aspﬁ ,sth(s]IﬂS Portiok@4i6vas expisbd. - KS) ,

EntPe ¢ C%%Ct Sl W%amd }él g%‘a r%lnlegentmg %eer%g’ults ?lanrg%ﬂ%ullg antibody
genes expressed m the five plasma cells or B cells excised from a thin- section frozen specimen
by RT-PCR, and analyzing a portion of the amplification products by electrophoresis using
Agilent 2100. Electrophoresis results 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-THmix);
- light chain variable region (Vk1-Jxmix);
light chain variable region (Vk2-Jxmix);

light chain variable region (V«3-Jxmix);
light chain variable region (V4/5-Jxmix); and
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-hghF ' WG’QF

Serratia (e.g: S. narcescans) “and Shlgella Annng
expression systems utilizing eukaryotic

'.nlcroorganlsns a systemusing 10 Saccharonyces _
cerevi siae as a host, and plagm ds- from YRp, YEp, YCp
and Yl p series is known. Therein, pronoters and : o
term nators such as ADH, GAPDH, PHO, GAL, PGCK, and ENO :
can be used. Qther nicroorganisnms used in the '

reSSl vectg gﬁstens of the present invention -
&ﬁ K. lacti's; plasnids of the

2 p I‘ﬂhergl@h onfthtght sﬁdikds dﬂé&ﬁ)}ﬁlefdsﬁmme m@@buﬁddﬁiﬁihg Agilent 2100. The

* verd3g S DR BPREES i s B pon BESIR G lpgtorsi ime

(secpndw)pt ers from S. cerevisiae), Hansenula (e.g. H

& KRR phoifedialinete pafER AL Ehopg O s B L1 romen

specainbln c abef}: Spéksmem befbi'elﬂc(smng Réght: qpeyines, aftér cxmu@ﬁr ) ,The white clear _

* vordil T4 AR BRPRR g BEFRE i 0 RORLEL oy

.exalfig. 8,shbws graph$ tepresenting hesulth of emplifyingomitibody, genes expressed in a -

smgfégélggng U?Jllo {sQa p‘ﬁﬁy;gtgﬁtmcgﬁﬁ gfgé%es%@%glé’é%gwc%%d analyzing a

-poﬂmnclftthmanpldbaumwprodmwhy aleetr@photmsadsmglmaﬂlﬂms Iif the graphs, the |

veﬁfckﬁ@%%fogs ﬁoﬁt{élﬁ (_1)139 Ht%lsﬂﬁxdﬁa g%ezkkoqﬁo}{ﬁf 5}8% %@ﬁcemec%phorems time

uce erira suc

(Secﬁgdﬁbbact eri um tumefaciens. By infecting these bacteria

'C gtn & é 9@ Rﬂ%ﬂ)é‘ﬁ%ﬂs@ a sﬁjg?ﬁg]glc ma ¢ égg%ﬂgfss%@ (ﬁgﬁ 4 fﬂﬁpgécﬂgﬁ frozen
Specnrﬁ%ctlsefé @Ewnagn befpreaeivion( BRaghyxspeeimen aftepergisianoedn the left -

'phot()?ra 8h, ﬁﬁﬂ@s&%&ﬁék ot aﬁbdbﬁ‘é‘f‘sédal ’Pﬁ’é’hﬁ% él)e ganr Ithe right

(Drosophi | a el ahogast er) - can osts
PhOtP@faPE)?]émb? fé‘ePOW‘P@ﬁh%Eé‘iaﬁgx@Fﬂ(mrns as hosts DNAs

enceg Ng seld HOHSepERYtRE résﬁﬁ?éit ﬁf&%]ii?fn% aﬁﬁﬁd&ycﬁéhéyéipressed ina

VECtOfS t hese VECtOfS be used to0” I Nfect

singlei nlassen sekl cxsised fewa tam- sg;si’ gpEptangpeciagh by KIPE R, apdgmalyzing a

portioh @Mt EnStifHON ProBedY by Elébtgéph@%lsq{sﬁg%@lenwgﬁ the graphs, the

npl es of expression vectors when using
Veﬂéijll %Q gh@@&é‘"%i—‘é"%% ens iy A ghephgrizgrial aigishowsglectrophoresis time
(secdriynol . 20: 27-32 (1990)), pEF-BOS (Nucleic Acids

(1958 § 1 RaBbiEabat hSEIe A Gl pRHIPBAdRBpstion frozen
speciigdaNAILeft: @ﬁWﬁE&Cﬁ’e‘f@rﬂ eﬂ@iﬁwﬁ ( Nadhe: N 1836(331&11 aBéexcibRn/ ) )AITOW in the left

P@‘?ﬁ%‘%%&% 915033\ S5 og%ér B hA e%mﬂlgg;ﬁ% pggiphptograph shows

the poAMNIhapREEx3ise@CAGGS  (Gene 108: 193-200 (1991)),

D S RS Mo b RN rop Sy R IR Yot of gl antbocy

“geneg expresred it &nghrﬂase:rah:aﬂ eecisedSvdfl aghinl-section frozen specimen by RT-PCR,

and analyzing a portion of the amplification products by electrophoresis using Agilent 2100.
Electrophoresis results in the left photograph represent results of amphficatlon using the
following primer sets (from left to right): '

molecular weight marker;

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

light chain variable region (Vx1-Jxmix);

-light chain variable region (V«2-Jxmix);

light chain variable region (V«3-Jxmix);
light chain variable region (Vx4/5-Jxmix); and



pronoter, a retrOV|rus LTR- such as those fron1RSV
H'V, and MWV, and gene pronnters from14 aninal
cel I s: such .as netall ot hionein, (3-actin, ‘el ongati on
- factor-1, HSP genes, and_sucqg"Alternatlvely, viral
vectors such as those nentioned above may al so be
used. Viral vectors may " be derived from DNA V|ruses
and RNA viruses such as retroviruses, adenoviruses,
Vi ruses, herpes viruses, vaccinia

eno- associ at
; hght\??"f“ﬂ}s"é‘g 1569&’/?‘}6&?3 Kﬂ@?‘}r‘ou viruses, Sendai viruses, 5-

SV4Dhe gaph bh Hhe ridas thowni dlikropkirksis TRY nﬁasﬁwﬁmm@h@mmo “The
Veﬂléﬁﬁ)sggwg gggrg%gﬁﬁq 15%:{;}%1% 4 @%ﬁ%@pgf elegtrophorems time

(secdnidsc! udi ng KIM1 cells), human enbryonic Kkidney cells

(:Hdgiéeﬁ9 é"’“’é@é ‘)é’gfalpgnag E;“‘glke %f%gi(’:% gﬁ? "gqfrgﬁ@al@rsegtlon frozen

specigdn y dueftc specioreaybetort leélen g. R@HK)spedimets gftépektision. CAlosy in the left
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. representk the(pertpn thidGKs,exbisedan | i ver cells (e.g. HepQ®R),

AR NI
the singlerplasucd call axxisedEemarthiresttiors frdemespecimen by RT-HER, afd analyzing a

pompxg ﬁf th%%rlpgjﬁ?&loﬁ%?{ia{cts b)Péi{:c g 1{&2’ ik g?ﬂg ﬁ%ﬂmﬁ%lﬁé edInatﬁe graphs, the

as | acl |
vertieg) miﬁ@h‘WEﬂWﬁiWﬂ%ﬂWﬂm and the hoskomgal avisshows ekeamopheresis time
(Secdnﬁ%roduced into prokaryotic cells by methods utilizing
- cal'ciumi onslpéProc Nat|. Acad. Sci. USA 69: 2110
( 19F2) )3 showes pbpioarspbs ¢flaeinglaphemapl Ficiseddrarap aia section of PFA-

Rt S i 0, g et

CCHSG@F@@%FIS@S#?EFH@Q inghe leftphotamam). )  Thesteas whie portion in the nght

photé%bﬁhpx‘éﬂfc‘é‘&lté mte?om%atws'e&c@yd using el ectroporation
hods 1 n En 194: 182 199@@_) spher opl asts
ying

( pridg. 16ghews égrepg@pnmgs}\c gesulty gfgon 9gibogdy genes expressed in

| .a singlb pls# el 8k @t ffon a @ﬁﬁlsﬁéﬁdﬁ' PFAL%ﬁed A82n(spSGRkN by RTBPER, and

such; introduced jnto plant cel by usi g
analyggiesrpartien pf fhe prphibcasion pro 0(81@89390tr09h@991®3%159)\5116nt 2100. In the
graplﬁome%iﬂcﬁnaﬂMWs%%ﬁgo\ﬁncé flerfsitgind tRORoriZdhRAl 8Ktk SRdws

S usi n ectroporatl on {Cytotechnol ogy 3: 133
ele""(’!?lé%ﬁ ¥m@éﬁ§9 - phosphate (JP-A Hei 2-227075),

l'i pof ectl on (Proc. Natl. Acad. Sci. USA 84: 7413
; 2 456 (1973)), co-precipitation

QUOTHEAF_ dext ran, direct 25

in J}esrémtbm(mf tHEM’eSéﬁl lﬂgeﬂﬁoﬁrvﬁﬂétﬂl sbbcaﬁm@)d.es@médwﬁ@ Examples, but it
ts, abt neg as descrlbed above can be
fimtiga tigpetp |

ot P RHOEH o b

[Example 1] LMD isolation of a single cancer tissue-infiltrating B cell

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 to freezing with fixatives
such as paraformaldehyde—lysine-pen'odate, 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 (Muto Pure Chemicals Co., Ltd) or such. After staining, plasma

cells wei'e excised with a laser microdissection system (Leica AS-LMD), and recovered using a
recovery buffer (RLT solution attached to QIAGEN RNeasy Mini Kit). . Plasma cells before and



following methods: Culture media for transformants of
pr okaryotes and eukaryotic microorgani sns can-he
natural or .synthetic, as long as the nedia facilitates
efficient culture of the tran§§ornants and 30 -
~conprises utilizable nutrients essential for grow h,
- such as carbon and nitrogen sources, and inorganic
salts Culture may be carried out under aerobic or

e BRSSP B8 Bine g b ST | BALHER, B et phorograph.
shows Itltemtz&e chhe bellstefee ek tisidn, zmﬂph@@ght@hetogrdph sl‘imes the state of the cells -

attef o, i TRE C DR ol d B Rg Paealih e indicaced

10

withwart rrow dussich lire ther beforeexsisiontghomesaphmylefie added to the
medi um-as 35 necessary. For exanple, expression of
vectors conprising the lac pronoter can be.induced by

[Examigie?y IRNAcprepacitiox pndesBNArsynthesiect ors conpri si.ng the.

BRSSP i R b Pffhcon Ly
specimeh was ntixesl WitV F!Hprmﬂmnmﬁ qbPhF00 qagmn):;ﬂs @hicB @0 nbt expEdds any

i e ORI5S00 g v v

Kit (@@ GENbzryrdingntolthe menufactifer sdnsevetions,  Ahenti0oellger more were .~
: excﬁé@ﬂo@%héﬁh?‘?@cﬁml ?%r i (e l@dﬂ?@eﬂgp | Qﬁeﬁﬁh&mmf Sdition of carrier =

ani na trans mant's, conmmon

cellRPMIDNGA w/ag Fyrdhcrizgd maing afl 35 pshof the RN AMeltiatsofraction & i semipdate, and

g Sen%&%gt %gerﬁelﬁgﬁgc%ﬂ&ta'ré% ﬁ\@Eﬁ?%ég%%ﬂ@%‘i% En%ﬁuf étgi]er s instructions.

15

ogy.
cD STSPPasEion a8 godermedeonguch Oohys calsﬂlsmﬁéOagaf &b}m@alT primers

(Pro‘}ﬁé%h):éﬂ&% g Eg oﬁraélagé%)(m&rs (ﬁMFtH) E%das%@&@&g ﬂ‘aﬁs}fﬁn?% primers at :

can be used. re can 10 be carr

37 fer Lind eWh%ﬁlﬁh%Séwymh@ﬁée@@ﬁ ngtimypedjately ghieggd t@PCR, they

- Werg@;gmdqlgcgos@cog I f necessary, antibiotics such as
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kanamycin and penicillin my be added to the nmedi um_
- The anti bodi es of the present invention obtained as

[Exﬁﬁﬁl&@] lc@nb bﬁﬁixﬁdneﬁutammbmre oﬂ@ﬁt cells, Iolr If rom
gp:g Y*’lg]tt u%r e edli u @d fgré‘équ%eqr eé anl-ggl 0t 3%3@%%%&)113 lﬁlve?g designed

basedwhi the aﬁeﬁéh mﬂas tRMd1aBIoY. (9919 2pD)| BT/ A8l thd veb site of Medical '
ant.1 hodi J i nventi on can - :

Res SRt O8inet] K Gy, By (SR B e it ek b ok hp Trmenu=901),

Theseanhlenudngseqaendceeme?aw belaat (SEAEIDUNOer 9 {oyl 305. OPriimers for cloning

arat| an urif,i cati

hea Rt SR ol vigh Y P S o i Jfrs, g Primers for

amphf.gtmg the Ih‘ghmhabr ©chgih bathedipht delivRhai ke dsignard w1th VK and JK, or

VL and JL as the initial letters.

VHia 5'—CAGGT(GT)CAGCTGGTGCAGTCTGG—3"

VHIb 5-CAGGTCCAGCTTGTGCAGTCTGG-3'

VHIc  5-(GC)AGGTCCAGCTGGTACAGTCTGG-3'
VHId 5-CA(AG)ATGCAGCTGGTGCAGTCTGG-3'
VH2a  5-CAGATCACCTTGAAGGAGTCTGGT-3'
VH2b  5-CAGGTCACCTTGA(AG)GGAGTCTGGT-3'
VH3a 5-GA(AG)GTGCAGCTGGTGGAGTCTGG-3'

"VH3b  5-CAGGTGCAGCTGGTGGAGTCTGG-3'

VH3c¢  5-GAGGTGCAGCTGTTGGAGTCTGG-3'
VH4a 5-CAG(CG)TGCAGCTGCAGGAGTCGGGC-3'
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di stillation,. i munoprecipitation, SDS-polyacrylamde '
gel el ectrophoresis, .isoelectric point focusing,

di alysis, and recrystallization. Chromatography _
i ncl udes afflnlty chronatogragyy, ion 20-exchange s

| "chrorratography, hydr ophobi ¢ chr omat ogr aphy,.- gel

filtration, reverse phase chromat ogr aphy, absorption -
chromat ography, and the |ike (Strategies for Protein

el e RO A oo

VHﬁ)L‘i HeGAGRGHSTGCAGTI EGOTHCRGES I ICGG}&%B) Agtl bodi eISéj A
’ 1d Davi L ' Cy
VR s A GO U AR 1550y Slen
VHEhr ot AGCAEEABSIGG PECAATCIGEE' usi ng 1 qui d
d the ik I
mﬁ%%"@aﬁ*&%(?(ﬁﬂtﬁ%(?&ga & es%g’rﬁ(g%@ggﬂt i n\e/enltl gn mr;y
JH3pe PHIGAACGABACRGTOACCATTHETCEEY affinities towards
A AT eGACA BRI GREGTEANS Do 9° S0 B &

ogra roxrmate 200 plasma cells or
VKBi ced +(§®MI§I&CA66WG$C@(MGT§§QG&&' frozen speci nen.
VKi$f U5 éﬁ%ﬂd@%@&éﬁ%&@tﬁé&é}?ﬁ&ﬁ t: specimen after

exci si o I"ear he right

VKhhot @g}ﬁ@ﬁﬁTgﬁf@&ﬁ)‘ﬁhﬁGb@G@fbﬁ CAECA's excised. Fig. 2

| VKP&‘OV\’?f (@f@h‘?@T@éﬂ@r REcaRpReTEERIpSeNt i ng resul ts of
ant |

anp | f enes ressed in approxi matel y :
BIGSRATEGTOATOAGLCAOACTIARd 1rom &

Vszl ny@&ﬂ@ﬁ@ﬁ@&r@ﬁc&m CbX_RT-PCR, and -

anal yzin ortion | cation products by
VK ot ioPASTIEIS TIRARA GEAGRETESS The bhot ogr aph on

VKie Sﬂﬁmm@@mmth}tm?@mmh@f esis results of
VKéfn-pom 16, the le : mol ecul ar _wei ght mar ker,

| T 1GLAATERT; %CéfGTE%C%ai/y chain variabl e
VK4£01 SIGACKIBGTGRIGXCCCar@etificati on products of

he li chain. v rlabl L on, (Vx2-JKmi x). . Gaphs
v t%é—g ‘%%9\; ﬁ%éﬁﬂ‘g}T&G &3t i ne measured usi ng

VKG%QI | 21 A RAQPGTOERTGACTCATUTERCCA-Bhows. t he

Lo RO R 3 21 show the

_.JKIr esﬂl-ASlGﬂffiKtﬁ&'EI’IEﬂA(MZTITl@G’B@CCOBe sequences for the -

g A PN bRl Lo & cerPec™

| -JK3eXCSSA@GmmeACTﬂ‘GICﬁTC@@QZen speci nmen, and

TS Lo tences RN Gy RAPIEERD | e sequences using

VL@ uSt-EAGTATETGICIGACTOASEICATOCCHSSi tions are shown in

: VLIBhe & %%éﬂwl‘@fl‘g't&?ﬂ% ASRERE bR § of conser vat i on

: VL2 - 3“CAGTCTGCCCTGACTCAGCCT(CG)-3'
VL3a 5-TCCTATG(AT)GCTGACTCAGCCACCC-3'

VL3b 5-TCCTATGAGCTGACACAGC(CT)ACCC-3'
VL3c S5-TCTTCTGAGCTGACTCAGGACCCT-3' .
VL3d 5-TCCTATGAGCTGATGCAGCCACCC-3'

VI4a 5-CAGCCTGTGCTGACTCAATCATCC-3'

VL4b  5-CAGCTTGTGCTGACTCAATCGCCC-3'

‘VI4c  5-CTGCCTGTGCTGACTCAGCCCCCG-3'

VL5a 5-CAGCCTGTGCTGACTCAGCCA(CT)CT-3'

VL5¢  5-CAGGCTGTGCTGACTCAGCCGGCT-3'



]

10 three synbols and ".", as foI | ows: P03|t| ons where
identical amno acid residues are conserved in all

' sequences ":" Positions where an amino acid residue. |n
any one of the follow ng highby conserved groups is
present in all sequences STA NEQK, NHQK -NDEQ HRK,
MLV, MLF, HY, and FYW 15 “." Positions where an _
amno acid residue.in-any one of the following lowy -

| VAR AR StaTEe S

VLFVLI M CAGIAGRYTGTGGTCAEPCAGENGCEESH t s of

e B g R e S AN
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VI4 Fe AP RGRATEIECCICANTENGBCCANCE-3r B cel I's exci sed
d f ¥
VLIg P RABGAsEbCIbACPeRBCIRERER o Ber Y ®

- JLIseqieAsSSTAG AT EGACCRTGGTCCE®NS phot ogr aphs’ of

JL2§' ve: s SR REABCEdgr@eised froma

t hi n-secti on rozen speci men. eft: speC|nen bef or e

JL7exc|53A&CGA@§I&CG@§@AGGQFG@GT@|CQ30| sion. The white

25 clear portion in the right photograph shows the
portion that was excised. Fig. 6 shows a photograph -
and Far gloning thelmagy ehath meriabireregions t-ghair vammbld fegiong) and A-chain

- vanﬁlflé !r , PAR lﬁ%ﬁ’ﬁcﬁﬁ%ﬁaﬁ? LeribdSuilds &hﬁﬁ{ﬁﬁoﬁs‘%ﬂ tfle P4q DNA.

eXC|S froma Nn- secti.on rozen specil ne .
pol WWF Gror K QIAGRY )yl pmgT pr¥ties forptach Bene subset. For amplifying the
hea\?'fmahf Argat LRt ﬁ&%@ér&t?ﬁrﬁér%kﬁ;%h%r@ Etegaféﬁ 'f&geaﬁh Ten kinds of .

g?lent 2100. El ectrophdresis results wn i n
reacfigh polBHeRsHYFTa prPDRTSA RS Hhese pEmer BUBRresy GabinAtiensaf priters in the

 mixi8dsle S T80 1NY P@éﬂaf@“dr reS&ion ohikfRds (28 fp,rl Haﬁ il Edricentration of

nmol ecgl r wei ght marker; eaVé chain variable re

Ix r%aeﬂesa PEACRIRIng f gth ot B4 STADI9E PA-ol @ g9igfon (QIAGEN), 0.4 mM
l.tM bt of thé FobraGha iy YR irakere 28210 ‘Tanﬁ MNZ‘X %di?ﬂnéﬁase The

5 ht chai var|a6e reg |on VK3 Jxm X)
reac Wasgsju epqgs it ?Xﬂ %?49 feni} }on rngf‘dmﬁm Apphed Biosystems

- PE97OO The amplification cycle was carried out under conditions of denaturation at 94°C for
10 sec, annealing at 50°C for 30 sec, and elongation at 72°C for 30 sec.

- Table 1 , _
PRIMER SET FORWARD REVERSE
 VHI-JHMIX  JVHIa VHTb VHic VHId |[JH1245 JH3 JHG
VH2-JH MIX  |VHZa VH2b  |JH1245 UH3 UM
VH3/5-JH MIX|¥H3a VH3b VH3c VH3d [JR1245 JH3  JHG
 VHA-JH MIX  [VHda VH4b JH1245 JH3 JHE
VHB/7-JH MIX|VHBa VHT7a - |JH1248 uH3 JHE
VKI-JK MIX  (VK1a VKD VKTe VKId|JKT  JK24 JK3  JK5
OVK2-JK MIX [VK2a  VK2h UKD JK24 JK3 JKS
VK3-JKMIX [VK3a VK3b VK3¢  [|JKI  JK24 JK3 JK5
VK4/5-JK MIX |VKda VKSa JKI JK24 JK3  JK5
VKB-JK MIX  [VKBa VK6b JKI JK24 JK3  JKS

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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” Templ Acssiensg €Teserdate lipkerd §
‘5. specinen by RT-PCR, and analyzing a portion of the

Ilght chaln varlable reglon (VX6 anrx) The graph on

‘the right shows. electrophore5|s ti me neasured using-

Agil ent 2100. The - vertical axis shows fluorescence:

intensity, and the horizontal,.,axis shovs .

el ectrophoresis tine _(s'econozz;jl 5 Fig. 7 shovvs

phot ographs of a single plasma cell excised froma

t hi n-section frozen ~specimen. Left: specinen bef or e

exci si on. hg speci men after excision. The white -
ol P

amognteefPClyamp drq’r%wrar gjpall, thepreducaperielasirophasesed on an agarose .'

gel, B ﬁie‘i‘g%l&li‘ é&rré’égéﬁﬂ‘gto%ﬁ& moﬁa'cglar FeRBPYEhE Eﬁiﬂbﬁy vanable region gene

representin ults of a ant i body
was @X@F‘*é%@édﬁh@rﬁﬂépllfsqdﬁgﬁié ppgﬁqﬁagclam s e phiaged mﬁ% faloned into pGEM-

T Ea*s? (Pm%fefg&j QN fHeR FRIDIARRAGHhIER BY ﬁs&cﬁwumd@ REAUEALADS the insert
pofrtTon aof the ar&l i ficati ongproducts

seqr@rl%tm 8@4@?@3‘?@%@1@%@1 Jrere deteomiped andsit Wécmfgﬁwé that ggtibody

genesarére ?hﬁéd S ﬁi&qmef)ﬁ&boreq&&ﬁemms BéeAsinéd are @Réhvi BESEQ ID NOs: 1
hori zon

axi s_shows elsse rgpgore IS tr (secorghdsa
to Sf(lipavy i) and REQJDNBR 0P 84 (U GREPY od HEBEBIFS, the determined
amuﬁ%&‘dlé @éﬁu&ﬂ&mﬁ A:ugaeds 8CiHoo ih FOAEB and e CTHedlignheht iesults confirmed
ci.me ci,si on. ci,nmen '
thar BRTSRT Eloncy of o aRb0RY G WoROPUBREDBY ARt s iygntion.
Hovﬁ:ls)eﬁ, sine e 1@91&&(5%%@1@@%&& d&encyngE dﬁr@fsb itypies bfarin® acid sequences,

B ceb1 gres ﬁho%aﬁwgﬁr@%\g g%rgjgsgﬁ{l%a:gg Igf; pgpg]ﬁgons tﬁarqlod multlphed

~ on spegifi¢ fntigeg saumtrlationly genes expressed in a - single

plasma cell excised froma thin-section frozen o
speci men by RT-PCR, and analyzing a portion of the -

[Exangit ] | ®adparatiop obsinglesstrayded| aptibodypiholeedes: usi ng

h 2 |
Pl eihitsa! PRy -bllhe Yt i gracs e
prodshalhaccofing odphmcod of Maks erat 2 ids Fiol 19912225 5MS97).

| tem@g %t]ﬁgﬁ%?&en aAd ﬁienr%cﬁeoﬁh@§%ﬁer%%% Pf Sﬁb&%?reec{n ﬁl&ﬂ% gre aration are |

I'n-sec rozen
shovax bélewon Luﬂﬁgﬁagm@pemmzad using BCR mpltﬁcamlr woreioanfirmeed by

sl by BSOS S AR ToR i

. purifitk portion that was excised. Fig. 12 shows a o

photograph and a graph representing the results of

nmplifying anti body genes EA’r&)ressed in a single
D MNQtI5dn frozen

anplification products by el ectrophoresis usi 1g
GGAGAAIRMGTAAOCCTCTCTTCAGGTGGTGGT TTCGGGTGG GGTGGTTCGGGTG _

GTGGCGGATCGGACATCCAGATGACCCAGTCTCC-3"

Nucleotide sequences of primers:
Reverse JH for linker/ SEQ ID NO: 152 to 155
1LJH1_2 5-GCACCCTGGTCACCGTCTCCTCAGGTGG-3'
-2 LIH3 5-GGACAATGGTCACCGTCTCTTCAGGTGG-3'
31JH4 5 5-GAACCCTGGTCACCGTCTCCTCAGGTGG-3'
41JH6 5 -GGACCACGGTCACCGTCTCCTCAGGTGG-3'

~Reverse VK for linker/ SEQ ID NO: 156 to 161
35

5 LVKI1 5'-GGAGACTGGGTCATCTGGATGTCCGATCCGCC-3'
6 LVK2 5-GGAGACTGAGTCATCACAACATCCGATCCGCC-3
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= éct-r"opho'r esis results-in the |eft phot ogr aph
represent results of anplification using the 30 -
following primer sets (fromleft to right): nolecul ar

~ wei.ght marker; heavy chain v\a;%gf abl e regi on.

(VH6/ 7-JHm x); - light chain i abl e’ region
(WxI'-JKm x); I i ght chain variable region:(Vx2- Ixni X)
'35 light chain variable region (Vx3 Jxm x); | | ght

“~.. chain variable regi on (Vx4/5-Jxm x and 18 ht

AR ot 1S B ATOR ARG BAGA AN T THCCATERIOGH S he
& B0K4S NOWS. ool AOALRRRRT REAPCALERTTPROEGRICERICS 3.

%I | ent 2100 vertical axis uor escence -

L¥KSi ty S W%STE&G'E%AGJIGT&@ETEGG%TCCGCC-S'
el EVKBPh O G ACACTEAGPCABTAVAAPTTCOGATS (HONSs'

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

Reveﬁewiﬁahmargtm%mmimﬁoqsser exci si on. Arrowin the
shows e spot to be excised

| ef h )
i be B e s Op ARG SRS R S REACARES eI SecAltoccacac
r EPLEBEZNt 3 GUQGGETGAGTG)@GAM%@AGT@@GAT@@GC@%G@@@@AGAG 3

By R ERI R RGN Brd oA R @ acac

o frmnvasls hI5DGGe}ItG@IGAGQE@{G@'P@AU)E&GAEGNT{R@:CAMGCCAGAG 3

PRVl o srackBotfsagAtinfBaR TR AcBhREeOottacacs

VHLVI:iaI XGA CHGUEGA I AGCANG A CTETHATCC@QC ACEGCCAGAG-3'

ARVEE Co TR Ch BRI D g R BRE6RaGa s

exci sed froma thin section of PFA- 15 fi xed frozen

SPeBCRENing L big3PRE! (5P REARIS 165813028 3 Bhi el was peformed

- by naiking| thelhéavy ichain vefidbleiegiong k&ﬂlbm V'Ehable refion wdi-Chain variable region,

and Bﬁﬁ%r:sg(ﬂ.lefxﬁ awﬁch wgrh tPCﬁJ .ar%ﬁﬂr Er \A@?\g%y%ﬂiegﬁed from mRNA

- por t wWas excise
extractpoiosangle Bocelltze artemplhtes &br amhhmﬂa)ghnglamst relacmt;n wéurtiess were

| Il
peec SRR cbinahol pF Vil A B o PR CR b Bas, g reaction
solutions were prepared with a combmat1on of VH and JL primers. These reaction mixtures
were prepared using KOD plus DNA polymerase (TOYOBO) accoi'ding to manufacturer’s

. instructions. Prior to the addition of primers, seven cycles of denaturation (at 94°C for 15 sec)
and elongation (at 68°C for 1 min) were performed, and after that, 20 cycles of denaturation (at

94°C for 15 sec) and elongation (at 68°C for 1 min) followed.

VH1BACKNco 5'~AGTATTGACCATGGCCCAGGTGCAGCTGGTGCAGTCTGG—3' .
VH2BACKNco  5-AGTATTGACCATGGCCCAGGTCAACTTAAGGGAGTCTGG-3'
VH3BACKNco  5-AGTATTGACCATGGCCGAGGTGCAGCTGGTGGAGTCTGG-3'
VH4BACKNco 5-AGTATTGACCATGGCCCAGGTGCAGCTGCAGGAGTCGGG-3'
VH5SBACKNco  5-AGTATTGACCATGGCCCAGGTGCAGCTGTTGCAGTCTGC-3'
VH6BACKNco  5-AGTATTGACCATGGCCCAGGTACAGCTGCAGCAGTCAGG-3'

- JKIFOREco . 5-TAATGAATTCACGTTTGATTTCCACCTTGGTCCC-3'
- JK2FOREco  5-TAATGAATTCACGTTTGATCTCCAGCTTGGTCCC-3'
JK3FOREco ~ 5-TAATGAATTCACGTTTGATATCCACTTTGGTCCC-3'
JK4FOREco  5-TAATGAATTCACGTTTGATCTCCACCTTGGTCCC-3'

JK5FOREco  5-TAATGAATTCACGTTTAATCTCCAGTCGTGTCCC-3'



JLIIE%EF%m AT GAAZT CEACSICTEAGLA
CJL2 Cﬁ’dRFﬁeofff FARTONRITEASUA dRA EESTCRRICETGHIETUR S Was

10

15

,-20 anal yzing a portlon of the anpllflcatlon products
by electrophore5|s using Agilent 2100. I.n the graphs, .
- the vertical axis shows fluorescence intensity, and
- the horizontal axis shows elgctrophoresis time -
(seconds): Best Mdde for Carrying Qut the |nvention 25 .
Herei.n bel ow, the present invention wll be
-speC|f|caIIy described using Exanples, but it - is not

be construed as being |imted thereto(ﬁ%f%gigg 1]
|ngB

sliced |ntoaSU|tabIe size to prepare_ 30 frozen
JLA RFQRECO S TAG TSN ATTHCRE W@*ﬁ@“& GHAECT xed
- prior to freezing with fixatives such as '

par af or nal dehyde-| ysi ne-per.i odate, as nec Next
t hi Afepeprrssncsof thepmaplification Bﬁoéﬂﬁf E(Bfef‘i"Bﬁ*‘B%fL%’ fgaEe el

elechbhfesa) Bardlh E@@tﬁﬁﬂlgctﬁé eoﬂé\épo;&imgi Séne(fabieuaidre €kAsed and purified.

.Gené:?rlaélaez?tg u:e)t;cl:1$q %Ie\g}elsaﬁg Wi fe}cs{r}'g:ilgg AR rgg@ quvve into expression :

vectaRRd Thakxeeksivhivactond wierd IdBﬁg[ﬁHdLbﬁcl( Wt e Ruefts Chacke @@Ir@sed under the

con% rog g& é?r%tgét {?\ﬁl'}{%pp l:;é{xéﬁtég gz%ﬂ n%]gg% E)p tbf: Co nglag}g%: %If,ﬁhg recombinants.. -

The et ssionAlcloMIhus dtndined 6emeiheddwied ifo &. colEDUISSL y The kk@ession

olasias ret® preBe B BiVG Wi SR S bl it Ipbpduced nto e

coli BRAMIDER) dﬁrags 1, 5 7 9, 11, 13 and 15. In all
fig eft ra e ,state.of. t.he,..-
cel Jlf'é %llffleolj:g ey 9% &‘P%rl]‘h \é\% gt klho <8 é:?%su'#cteﬁf this Example,.

and the#r tsnslbied afmztdmxb ﬂiqhmceafarceshomnnﬁﬂﬁbm N@st b8 woi88,  70-6scFV

 nROSR ) e AR Ll iRm0 D

an arrow or

NOs2Q3:94) amt'a lfigimtth;jn £9BQ IDIND$:)95-J6 ismintddefrh aRivrgle B cell.  On the other

- hand%ﬁ{?%‘)f(s@ﬁn% @?5@ INGs: 183 Xﬁ@%@ﬁ@lﬁsﬁﬁwgﬁﬁﬁ- 185-186) are single-

20

25-

130

35

- Duripg the lpgagithmicgroy

strandhd pnighodics dermeRiby coprhining heavashaing erfl lightichaing gbtp@ﬂ@ from five B
cellsOf Tﬁg ﬁgéle&glg s&f\f bcfsr %hk@ o W Shudfel ta é@?&% Hi%rﬁéavy chains

genes. were prepare

compigssdiie 206 st zmdem @Bsqﬁg apr ORI SJECMEHNOE00 kP2, amd the nucleotide

Sequéﬂ(%@%&rg%%%@fddéea&ntcgs HhRh TBARE tHe 1Rt éhdlﬁ’sséré WeSWPSSEQ ID

nore were exclised fromt
NOst B3 88secti on specinen, total RNAs were prepared

Wt Hbink s%%qé Eﬂrzﬁiﬁe&fanﬁlﬂfcﬁés%ere Fe![gbl%d feNE, Wa¥B culture supematants.
synt hesi zed_ usi n&’cﬁ’ of the RNA eluate fraction

haseﬁ%qr%fqre@d Regadt cdlsoxpressiop of Higgecombinant
antito@le8FalinREEPH R AddRioh BE 0 FBAM BEFropALE-thid gadciopstdn8Side 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 absorbed thereto. After washing the
column, the recombinant protein was eluted with 0.1 M glycine (pH3.5). The ¢luate was
applied to PD10 column (Amersham Pharmacia Biotech), and the buffer was immediately
replaced with PBS containing 0.01% Tween-20. Presence of the protein was confirmed by
Coomassie staining 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%
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 this %liaﬁlfam él"hpé’@ é‘:bambma%tsan@thgdl@ﬁwwetdﬁtemdéw
. dlarﬂuﬁd) bbidih& tdn@h PdrotNIbARS With HR pefoxi®BLbijMidted hﬁﬁFLA@Hnnbody

__.cDNA syntheS|s reaction was perforned on- an 80 m
.'scal.e using 40 ng of Aigo dT priners 15 (Pronega) and
0.8 g of random hexanmers(I'nvi.trogen) as the reverse :
transcription primers at 37CJfor 1 h.” Wen cDNAs thus -
~ synt hesi zed were not inmmediat®ly subjected to PCR,
- they were stored at -80C. [Exanple 3] Coning of
human-anti body variabl e regions 20 PCR primers to be
used for cloning human antibody variabl e regions were

* hydiggen pavexide. b daeudesio pyeid ner-epacific bingings ofxecowpbinargiagtibodies, tlssue .'

sectioh9W e Mddked %ﬁfh] 15,74 fets.l%ﬁjmk Q@ruﬂﬁghoi‘ b Grc@baddadi8fd solution

Research Counc

| | conteﬁmggefrthmwwbgsb%e afi'r'laéolukmmsaemng rgsepibinsntiagbpyies was
dllut-Eﬁ %?PBQ %Sllltﬁiﬂjﬂ mmﬁ%@‘vﬁeﬁ Q@V‘ﬁhd%lsﬁl%"ée(:%@ Wwdbe incubated in

Priners for conln heav chal n
dgfzquva@m@lwé 3,3-

hain x-chain or_the-light chain X-chai'n are
(FL%lgé T A PRV RIEHPIKE dhthe Preserge of Yygrogeniperpxide. + Before and after the

| add1t161|1 bf ﬁiubb&bi ¥ sRhin Gg_'#ﬂa@ cBrrie@NEEht e A GHEEE FeitmTED. 3% Tween-20

TGTGCAGTCTGC-}S VHl c

at rogm teerw- dathocPRentoragwting: tisspe spqfigns were counterstained with

hembtox {4, Akl &ﬁ_ggﬁﬁﬁmﬁene ViA&aa negative control for antibody
. 5' - CAGATCA! TGAAGGAGICTGCGT - 3

m@e&@%@@ut aggmg thgLgcombinant aut:tbodles

C-IA(AG)GTGCAGCTGGTGGAGTCTGC-}S VH3b

tnd 5{1-1' mwwmaee 3' 35 VH3c
~ Ancugirna, GTTGGAGICTGG 3'  VH4a

5' - %@Tmﬁé\mﬁf pdBmudledtides encoding antlbodles
agailgst é&(‘)&é}’%ﬁﬁp\ Gl i gv I_EL{}P% the methods of this invention do

. not rsly-ABCHINAGNE ARAERBICEshe @lisitidftbiagenes derived from human antibody-

._prod@é@%ﬂ\%% %rg)egc?s 5 JH1245

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
~useful 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 diagnose cancer using antibodies, antibody molecules with a
traceable label are administered so as to indicate the presence of cancer at the region where the

. antibodies are localized. For cancer treatment, antibodies are utilized in target therapy. That

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

30-

. 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 herein are incorporated by reference into the present

description.
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 JH3 5' - TGAAGAGACGGTGACCATTGTCOG- 3"~ JH6 -

- 5' - TGAGGAGACGGTGACCGTGGTCCC- 3" 1 VWKla -
5' - (AG) ACATCCAGATGACCCAGICTCCA-3' ~ VKl1b .
5" - ¢ AC) CATCCAGTTGACCCAGTCT -3 10 VKic -
5" - GCCATCC( AG) GATGACCCAGTCT -3 - VKld -
" 5' - GTCATCTGGATGACCCAGTCTCCA- 3' - VK2a -
5' - GATATTGTGATGACCCAGACTCCA: 3'  VK2b
5' - GAT(AG TTGTGATGACTCAGTICTCCA- 3' © VK3a .
. 5' - GAAATTGTGTTGAC( AG) CAGTCTdedME 15 VK3b
5' GAAATAGTGATGACGCAGTCTCCA- 3' VK3C
- GAAATTGTAATGACACAGTCTCCA- 3' VK4
§ m@@mm@m@odmg@ gnt;lbody agamst a Iesmnal tissue,

Wh TTGTGCI@% %gcm 3 ZE)/KSiGb

' (a) 15;)13@&'|9d?$ Begllzand i1 :
(b) Sbtaifitish @ﬁdlé%&d%%@odg%%ﬂw isolated B cell.
B A GGTCCC |

Gl TCTCCA( CO)

5' - ACGTTTGATATCCACTTTGGTCCC- 3' + JK5

} 2. The AeBbE bR GCHE R EE Wsiondl tisdle Mlaldncer tissue.

5' - CAGTCTGTGCTGACTCAGCCACCC- 3' VL1b
5' - CAGTCTGI{ CT) TGACGCAGCCECCC 3! VL2
3. The GABHIUBCLGR GAGHERATTTH GRbf ﬁolatn\é-ﬁ &esional tissue-infiltrating B cell

comgns&%s%%@ylﬂg&m&g 3 B %egll'%trg @ sectlon of said lesmnal tlssue
- TCTTCTGAGCTGACTCAGGACCCT- 3"  VL3d

| 4. g’hf_: &%ﬁ%@&%ﬁ gobta%l@%ga polynucleotide cncodmg an antlbody

comptiscCAHSCT AT GA/FEAEEHCCdRBIg an antibody variable region.

5. An antibody-encoding polynucleotide isolated by the method of claim 1.

6. The polynucleotide of claim 5, wherein the antibody-encoding polynucleotide comprises a

- polynucleotide encoding an antibody variable region.

7. An expression vector comprising the polynucleotide of claim 5.
8. Ahost cell comprising the polynucleotide of claim 5 or the expreésion vector of claim 7.

9. - A method for producing an antibody, wherein the method compnses the steps of

.cultunng the host cell of claim 8; and

rccovermg an antibody which is the expression product
10. An antibody produced by the method of claim 9.
11. An antibody encoded by the polynucleotide of claim 5.

12. The antibody production method of claim 9, wherein the method further comprises the

- steps of:

(1) contacting the antibody obtained by the method of claim 9 with a lesional tissue;

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



VL4c 5"CTGCCTGTGCTGACTCACEIIIII}3 35 VL5a_,
5 - CACCCTGWGCTGACTCAGCCA(CT)CT 3'  VL5c
5'- CAGGCTGTGCTGACTCAGCCGGCT- 3" 21 VL6
5' - AATTTTATGCTGACTCAGCCCCAC-.3,7 VL7
5' - CAG( AG) CTGTGGTGACTCAGGA( -3 VL8
' 5' CAGACTGT GGTGACCCAGGAGCCA- 3' VL4 9 :
CXAJ)GCCTGWEﬂT%CTCN3IJKIﬂ'3' 5 VL10 . -

CT CAGCCA! L1
(3) 5%1‘30%@%%&@@%@@#*%0@@ tisgpez

- ACCTAGGACGGTCAGCTGGGTCCC- 3" JL7
5' ACCGAGGACGGTCAGCTGEGTECC- 3" 10 For clonlng t he
“heavy chain variable regions, x-chain variable
regi ons, and X, -chain variable regions, PCR" :
anplifications were carried out using conbinations of
the Tag DNA pol ynerase Core Kit (Q.AGEN) and priner .
- m xtures for each gene 'subset. For.anplifying the
"heavy chain and r,-chain, five different -primer
" m xtures were prepared for each. Ten kinds of
reaction solutions were prepared using-these primer
m xtures. Conbinations of priners in the 15 m xtures
are shown in Table 1. Prepared reaction m xtures (20
- 1) had a final- concentration of |x reaction buffer
containing 4 | of the-tenplate cDNA |x Q solution .
(QAGEN), 0.4 nmM- dNTP, 0.4 Meach of the forward and
reverse prinmers, and 2 U Tag DNA pol ynerase. . The '
reaction mxture was subjected to 40 cycl es of
‘anplification reaction on Applied Biosystens PE97OO
"The anplification cycle was carried out .under -
condi tions of ‘denaturation-at 94C for 20 10 sec,
anneal i ng at 50C for 30 sec, and el'ongation at 72C for
- 30 sec. Table 1 PRIMER SET FORWARD REVERSE: VH1-JH
"M X VHla VHlb VHlc VH1d JH1245 JH3 JH6 VH2-JH M X
VH2a VH2b JH1245 JH3 JH6 VH3/5-JH M X VH3a VH3b VH3c
- VH3d JH1245 JH3 JH6 - o



VH4-JH M X VH4a VH4b JH1245 JH3 JH6 VH6/7-JH M X VH6a

VH7a JH1245 JH3 JHfi VKI-JK M X VKla VKlb VKlc VKld
JK1 JK24 JK3 JK5 VK2-JK M X VK2a VK2b JK1 JK24 JK3
JK5 VK3-JK M X VK3a VK3b VK3c JK1 JK24 JK3 JK5
VK4/5-JK M X VK4a VKSa JK1 JK24 JK3 JK5 VK6-JK M X
VK6a VK6b JK1 JK24 JK3 JK5 25 Follow ng the reaction,
anplification products me{// n&l zed using DNA 7500
Labchip and Agilent 2100. “Résults of the
anplification were sho [ 6, 8, 10, 12, 14,
and 16. Anplification§ﬂ¥m§8§€%%mere purified using
the Q AGEN PCR Purification Kit. Wen the 22 anpunt
a9h> PERAPLENR ARRdHEESKhREASTRI 1, Lhe products vere
el'ectr on an agarose gel, and the region
cor r EBHEHEDGRILALS REISEARﬁHI BBl akThvei ght of the anti body
vari abl e regi on gene was excised and then anplified
a DNA fragments thus obtained were cloned into
ASRENANTIRERES ABR OIS gHiS ONHA TURBHES nt r oduced | nt o E
coli DH5cc. Nucl eotide sequences of the insert 5
sequences in the reconbi nant plasm ds were determ ned
<13vd Ci-AGE3%onfirned that antibody genes were
anpllfled The nucl eoti de sequences thus determ ned
e shown in SEQID NOs: 1 to 54 (heavy chains) and
<1@§QJP5KN@§3Q§%1to 84 (light chains). Furthernore, the
<14et eppr-nadoe ami no aci d sequences were aligned as shown
in Figs. 3 and 4. The alignnent results confirned
that multiple clones of the anti body genes were
<150t genExobysddae nmet hods of this invention. 10 However,
jn Lsol ated vari abl e regions do not have '
<1§L@§5@%H§y%is of ami no acid sequences, B cells
present in the specinens may very likely have been
ggpulations that had multiplied on specific
tlé stimul ati ons. [Exanple 4] Preparation of
S|ngle stranded anti body nol ecul es 15 The |i nker
<1 q} nce to be. us d for preparing single-stranded
é%négsﬂﬂ} L broduced according to the method
of Nhrks et al. (J. Mol. Biol. (1991) 222, 581-597).
< @> tenpl ate DNA sequences and the nucl eoti de
% quénces of primers used in the preparation are
<2showB6bel ow. Linker fragnents synthesized using PCR
<2ﬁ£plbﬁAcation were confirnmed by

<213> Homo sapiens

<220>

<221> CDS

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

400> 1

cag gtg cag ctg gtg caa tct ggg get gag gig aag aag cct ggg gcce
GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

tca gtg aag gte tec tgt cag get tet gga tac atg ttc ace gge tte
Ser Val Lys Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe

48

96




agarose gel el ectrophoresis, and bands containing the
respective fragnents were excised and 20 purified.
Tenpl at e DNA sequence (Tenplate |inker)/ SEQ ID NO
151 5% _
GGACAATGGTCACCGT CTCTTCAGGTGGTGGTGGT TCAEGTGGTGGTGGTTCGG
GIG 25 GIGGCGGATCGGACATCCAGATGACCCAGICTCC- 3

Nucl eoti de sequences of r Reverse JH for

linker/ SEQ ID NO 152 e S

5' - GCA GGTCACCGTCTCCT GG 3 30 2F&6FB

5' - GGA GGTCACCGICTCTTCAGGTGG- 3" 3 LJ

5' GAACCCTGGTCACCGTCTCCTCAGGTGG- 3" 4 LJH6

%‘%@C@%gﬁ%q%@ & Tott st g e e b e

Tws Memmmm TeTteGANCOLT&:13 Lews Glyikirp Met
5' - GGHGACTGAGTCATCA TCCGATCCGCC- 3' 423 7 LVK3
5' - GGAGACTGCGTCAACA TTCCGATCCGCC- 3' ~ 8 LVK4
5' - GGAGACT GGGT CATCACGATGTCCGATCCGCC- 3 9 LVKS

oof M GO QO IR sl MR o, | 12
Gly dirp| Hatkden TBEAInDSNOGY 6% a dhn 63y 1yr Ma His Lys Phe

5' 5GEOGGCT GOGT CAACAEAGACT GOGATCOGOGHCOGCCAGAG 3' 12

LVL2 5' - GCAGGCT GAGT CAGAGCAGACT GOGATCOGCCACCGCCAGAG 3'

13 LVL3a

ca® gallddCe %@%WW@%& +d0 14
Glrivggsﬂ_r?g Vﬁr eu %Tr Arg Asp Thr Ser IICC%"C%C%?%

655" - GECGGT TGAGT CAGTATAACGT GCGATCGBCCACCGCCAGAG- 3' 80 16
LVLS 5' - GACGGCTGAGT CAGCACAGACT GCGATCCGCCACCGCCAGAG 3

—t

44

B

40

atg gag ctg gge gge ctg aca tet gac gac acg gec gtg tat tat tgt 288
Met Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 9h

gcg aga acc cag gag gtt 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 Gln
100 105 110

ggg cca atg gtc ace gte tet tea _ 360
Gly Pro Met Val Thr Val Ser Ser
115 120

210> 2

211> 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



17 LVL6

5' - TGGGGECTGAGT CAGCATAAAATTCGATCCGCCACCGCCAGAG 3" 15
PCR using the priner sets (SEQ ID NGs: 169 to 182) as
shown bel ow was perforned by m xing the heavy chain
vari abl e regi on, x-chain variable region or X-chain
vari able region, and |linker sequence, which were
PCR-anplified using the q%?%lgygthesized from mRNA
extracts of a single B ce tenplate For x chai n

e, V@0 TR | S O VR e o Tt e b, FREICET R oy

chai ns, Ehe reaction 20 sil ut| ons were préff)ared with a

conbi nation of VH and JL prinmers. These reaction

m xtures were prepared using KOD plus DNA pol ynerase
Ty MevdBeE) Tacdeot dinggGim AdmfirbaciuGén '@y Laws Gludirpodest.

Prior,gd0 the addition gf priners, seve@‘? cycl es of

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

68C for 1 mn) were performed, and after that,

0 tara r

LR Ak et CRP S0t MG P RER) %ﬂn@%AémO
550AGNATTGACCATGEC@EAEEWGCAECTGENGQ%EHCTCI}3
VH2BACKNc o
5' - AGTATTGACCATGECCCAGGTCAACT TAAGGCGAGTCTGG 3

Gln/ispaaeNgsl Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr

65 D' - AGTATTGACCAT{EGCCGAGGT GCAGCT G GGAGTCTGG 3 80
VHABACKNc O
5' - AGTATTGACCATGECCCAGGTGCAGCTGCAGGAGTCGEG 31 30

Meﬁ“ﬂ@ﬁvﬁgﬁ“@ Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys

- AGTATT CCATGEitCAEEﬁGCEGC%EWTGCAEWCTCI}3'
W%BMXMm 85 95
5' - AGTATTGACCATGGECCCAGGTACAGCTGCAGCAGTICAGG 3!

JKI FORECcQ. 5' - TAATGAATTCACGTTTGATTTCCACCTTGGT - 3!

113 ok GREcGIrS 1 ARt CRRT FEACGT THETET GeRCETT &t OO 41n
JK3FORECon(h' - TAATGAATTCAQERTTGATATCCACTTT@EICCC- 3" 35
JKAFORECO 5' - TAATGAATTCACGT TTGATCTCCACCTTGGTCCC- 3'
JKSFORECO 5' - TAATGAATTCACGTITTAATCTCCAGICGTIGICCC- 3' 24

G1W P& QRECYa 15 Tht ARTCAAT EEACCT AGGACGGT GACCTTGGT CCC- 3!
JL2_3§%§ECO 5' - TAATGAA% CACCTAGGACGGTCAGCTTGGTCCC- 3!
JL4 5 Eco 5' - TAATGAA CACCTAAAACGGTGAGCTGEGEGTCCC- 3 5
After the presence of the anplification products were
confirmed by agarose gel

210> 3

211> 366

212> DNA
<213> Homo sapiens

{2205

<221> (DS

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

<400> 3

' cag gtc cag ctg gtg caa tct gga gga ggc gtg gtec cag ccl ggg agg
- Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 . 5 ' 10 15

48



el ectrophoresi s, bands contai ning the correspondi ng
gene fragnents were excised and purified. Gene
fragnents thus excised were cleaved with restriction
enzymes and inserted into expression vectors. The
expression vectors were designed such that the inserts
can be expressed under the <control of a T7 pronoter
and a FLAG tag can be added ﬁo tthe C term nus of the
reconbi nants. 10 The expr%ég'd%]vectors t hus obt ai ned
were introduced into E. coli DH5a. The expression
pl asm ds were confirmed to have the inserts by DNA
tcseggengd nye tardtdthepa igetroduged titntazct hee Bgt agel RatBL21

 sef ) o8 £8) oy TR gl sgtidecoegyentes bl dhiese: gon

single-stran Fedconstructed th thi's
Exanpl e, 20and their transiated anmi no aci d3equences,

- -are shown in SEQ ID NOs: 183 to 188. 70-6scFV 15 (SEQ

I D NOs: 187-188) is a single-stranded anti body
gepradgacard tEg Atcacdregny schator ESEQakDxdd0ste ¥B3L9%)e argl a

haht | E : - i f ingl e
B S N S A F il SR e
183- 1%4) and 70-5BscFW0(SEQ I D NOs: 1885186) are
single stranded antibodies fornmed by conbi ni ng heavy

chains and |ight chains obtained fromfive B cells.
geT el detitgd srlqggenced 2nidaamilae Bl €cs Eg§getrcest§ hat
Al£OR3Tfutrp,t RgAYYy Ghai 1§, 2 PPT S &Yy 4y 78 SRS FV
and 70-SB§%£I\§%are sh%vvn in SE%SF[% N(%: QE:lL- 95, and the
n#d eotide sequen€es and ani no aci®’ sequences whi ch
constitute the light chains are shown in SEQ ID NOGs:

85-88. Reconbi nant singl e-stranded anti bodi es were
2a% 286 af 8 LEF GIFCERtCOPF aal Fasr 825 i56r #RR 2Rt £°2 & iRl
Lyé mayl 8garht hmrc1 oy gt mrphage Aol Jeb-anef asrethrB.eiC ol
cells, expression of the reconbinant 25 antlbodlgs
65was i nduced by the addition of 0% mm 8
I sopropyl - p-thi ogal act opyranosi de at 30C. After
overni ght culture, the culture sol ution was
Ct%éﬁ‘?r?‘?%@%ﬂ A5 S ARAEECt #AE BT ATBESUBER RtalRC Y6t om
Le@ @1hsMetFakh ®airniged Ab§ ridki @ Abhehi-esld Vehdysupar 0ad ant
was applied fo Anti-FLAG M agffinity col umm éfigna)
and the rec i nant protein s absorbed thereto.
After washing the colum, the reconbi nant protein was
eluted with 0.1 | ycine (pH3.5). The.eluate was 30
SR BP G PO 80" CoP BT AL R B Arier o8 B o hs.
Alarkargt Avp Hiif fGdy as Gi yiedi @inelAYa SeepTac @He isphP1eBSrp
containiEg%o.Ol@bTmeen-ZO(EPresence of thq_erotein was
confirnme y Coonassi e s{alning or Véster& bl otting
W th anti-FLAG anti bodies follow ng SDS-PAGE. - 31

ggé'@gﬁné§§3éégid%% gtc acc gtc tee tea
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

210> 4
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144

192
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[ Exanpl e 35 Fl ash-frozen sections of a cancer tissue
were fixed with PBS solution containing 1%
par af or mal dehyde for 10 mi n. The endogenous peroxi dase
activity was bl ocked with 0.3% 25 hydrogen peroxi de.
In order to avoid non-specific bindings of reconbinant
anti bodi es, tissue sections were blocked with 10%
fetal bovine serum prior %o ggi bation with a solution
cont ai ni ng reconbi nant an (E ieés. The sol ution
c A0 I i pan I bedi | | [ BS
CLE IR T 1T RSN BT SoP ByrREL b0 6! Ay A
1 sections werse incubated in 518his solution. The bound
reconbi nant anti bodi es were detected by the conversion
of 3, 3- diam no-benzi di ne-tetrahydrochl oride wth the
Sepdroxinabeu Gonj tryat b AdatSerFENGPaat THyoble SeFISAG) Admt o
a brown ppecipitate in thg presence of hydpogen
peroxi de. Before and after the addition o
anti bodi es, washing was carried out three tinmes with
CLEHE LRI H01AY Ol €T WEEPi2061 1Ly L OO LGNS Abi Pt OF
mn., Prior to nounting, tissue sections were
count&r stai ned with 18%henat oxyl i n, an#®dehydrat ed
usi ng et hanol and xylene. As a negative control for
anti body staining, simlar procedures were perforned
AlgiVeholke ABRiiTyg hsRoCHoSEHt Sahys dut i DEdALS Asp | Seiulat | al
Appl i cability The psesent inventionggenabl es the
i sol ation of polynucl eotides encodi ng anti bodies 15
against a | esion w thout depending on B cell cloning.
LySicn¢eatghendahbords ofr M'FSAépnmmsieerwépA_sm%r ey Ten B
cell cloning, they enable easy qui sition of gepes
65deri ved from huffan anti body- prg%UCing cells mhigﬁ are
difficult to clone. Based on the present invention,

es,. encodi cancer tissue-re nj.zi tipodij.es

Lo B e Kb I ot st GO 45K NG 47 7t Rd DENGY
cancer tiss@s. Antibodies reeognizing cancer grlls are
20 useful for the diagnosis and treatnent of cancer.
By using this invention, antibody genes can be easily

Alohtrai AadHi & @y Gl aikp idy Aps GducTmgPeellss B Ted | .
Acquisithﬁﬁ of genes for cer tissue-r%ﬁﬁgnizing
human an odies is of great significancen cancer
di agnosis and treatnent. For diagnosis and treatnent
of..cancer, usin nii bodi nti bodies are

GlYa rlr{’ﬁ(ﬂgt i?%g‘engﬁiu%rnggi%ge’rr g?(%ﬁ'pl e, to diagnose
canceklbusi ng anti bodi 80 anti body nol ecules with a 25
traceable | abel are administered so as to indicate the
presence of cancer at the region where the antibodies
are | ocalized. For cancer treatnent, antibodies are

oMbl lEzed in target therapy. That

<211> 366
<{212> DNA
{213> Homo sapiens

220>

<221> CDS

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

- <400> 5




is, antibodies conjugated with an anticancer agent are
adm nistered to patients. Human anti bodi es can be
expected to be highly safe when adninistered to
humans. I n addition, since human antibodies are
unlikely to be recognized as foreign proteins, the
concentration can be 30 stably naintained in bl ood
over a |long period of t| ?I prlor art docunents
cited herein are |ncorpora(e y reference into the

: ent ti

ool R atin 58 X8 P T e aP e RO A P S T T by oee

Gladail néln he é’sild.‘rilall Ser $dmeGly Ghervel nVatlhélrrercﬁ:lY Arg
conpri ses t@e steps of 5 (a) bsolatlng a | esigpal
tissue-infiltrating B cell; and (b) obtaining a
pol ynucl eoti de encoding an antibody fromthe isolated

tc?c §'£ cgc tIEet%{EEQaO%cgftcccl Jnt]cc 3/}‘,&138{%& %%Hhegc a t

estonal Ctissue ancer ssue e et
Sepfleyl @rgnrmu Sehebysi Alstidp J) Gbsf Phhs oTtat Pl Sar | S l’sﬁal
tissue-iphiltrating B cel4s conprises theggtep of
excising a region conprising a B cell froma section
of said lesional tissue. 4. The nmethod of claiml1,

ggt‘!‘@%e&'ﬁ: %?%’c(:béggof:aé’%"c@i QaNge@ a@g é’é%“gjcge%"aéd@gg gte

encodi hg _an _ant| rises e step of anpll flng

13 Hpanisl Soheb PR GG AN GLr 1B Gyt b Gy T K
ant i begly- encodi ng polmnucleotlde i sol aged by the
method of claim1l. 6. The polynucl eotide of claimb5,
wherei n the anti body-encodi ng pol ynucl eoti de conpri ses

gcd gt@ozllﬁén@%é et g:!;e g@e@e@hr@taaa@&fabbsangaaargbabd& gtg
ressi on vector I SIn

Al@ﬁ’ga';lﬁfﬂa bR |Té1§ Aos\@ ErnSersioralys TasstTohl Ass thgﬂqg

t gy pol ynucl eoti degef claimb5 or thg expression vector
of claim7. 25 9. A nethod for producing an anti body,
wherein the nmethod conprises the steps of: culturing

aaf @chogt te@ldecfteClad mgd; ga.’"méaf aeoVelyl agc akaaddg bedy

Ly\M?}'&Ch ISPﬁgel”thﬁxﬂeES %@g?& g SgrlLys Asn a[ﬂr'l?e%d)fyr

80

ctg caa atg aac age ctg aga gec gag gac acg get gtg tat tac tgt
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

gcg aga gat cac gge ctt ggt gat caa gee ftee tgg tte gac cce tgg
Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
100 105 110

ggc cag gga acc ctg gtc acce gte tee tea
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 6
<211> 122
<212> PRT

48

96

144

192

240

288

- 336

366



30 11. An anti body encoded by the pol ynucl eoti de of
claimb5. 12. The anti body production nethod of claim
9, wherein the nmethod further conprises the steps of:
35 (1) contacting the anti body obtai ned by the nethod
of claim9 with a lesional tissue; (2) detecting the
bi ndi ng between the anti body and the | esional tissue;

and 27 (3) selecting anéggbkgﬁgy that binds to the
| esional tissue. 1/141 E LI STI NG <110> CHUGAI
<2§$I Yﬁ\KU KABUSHI KI KAl SHA PHARVALOG CALS RESEARCH
©2920> ANTI BODI ES AGAI NST LESI ONAL TI SSUES
<130> Cﬂ A0230P <140> JP 2002- 339241 <141> 2002- 11- 22
<40 50> JP 2002-339241 <151> 2002-11-22 <160> 188

70> Patentln version 3.1 <210> 1 <211> 360 <212>
GerNAl <An3keiH¥ab Gapbenély <12061x¥2ll ¥atDEn Rpe B y(Ane .

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 Leu Tyr
65 70 75 80

Leu 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)



<400> 1

aag
ady
aag
ttc
Met

cga

<2%§g
A Boc

cadtgtgSeae khe sBercabhitc e Tyot Bae E0g 74eg86ag arcy grryacd g

0 g C,.at t
19351900 EbP R Se ory Py R, AR HER LB e . T
Tyr Tyr KCys 85 90 95 ge@laga acc cag gaglygtt tac
tac tac get atg gac gtc tgg ggc caa 336 Ala Arg Thr
G@n du Val

acd 0gl9m® 210 tcggtpceas atly icggre cagtanct dtc tada SB0cad y
ThEVR1IML YL SERrcp@lyS6h1Seh 41y mé0asn<PROT1€ SplAPs 120

tac

Tyr

gga
Gly

gag
Glu
6b

ttg

Leu

aca

Thr

cte

Leu

-1 val

atg
Met

cta
Leu
50

ggc
Gly

gag
Glu

acg
Thr

aag
Al a
gtc
96

Phe
cag
H s
Met

ggc
Ser

cat
His
35

att

Ile

aga

Arg

gte
Val

gac

Asp

tac

20

tgg
Trp

gac

Asp

gte
Val

age

Ser

tig
Leu
100

gtg cag ctg gtg caa tct ggg get gag gtg
ggg gee 48 dAn Val Gn Leu Val Gn Ser
Val Lys Lys Pro Gy Ala 1 5 10 15 tea gtg
tgt cag get tet gga tac atg tte ace ggc
Val Lys Val Ser Cys G n Ala Ser Gy Tyr
Gy Phe 2/141 20 25 30 tat at g tgg g gtg

cct gga caa tt ,gag tgg atg 144 Tyr
Val Arg G n %%%rélely Gn dy Leu Qu
40 45 gga tgg atg aac act aac agt ggt gcc
gca cac aag ttt 192 dy Trp Met Asn Thr
Ala Thr Ay Tyr Ala His Lys Phe 50 55 60
gtc ace ctg acc agg gac acg tee ate age
240 d@n Asp Arg Val Thr Leu Thr Arg Asp

Tyr Tyr Tyr Ala Met Asp Val Trp Ay Gn

25 30

gta caa cag gcc cct gga aaa ggg cit gac tgg atg
Val Gln Gln Ala Pro Gly Lys Gly Leu Asp Trp Met
40 4b

cct gaa gat ggt cag acg aaa tat tca gag agg ttt
Pro Glu Asp Gly Gln Thr Lys Tyr Ser Glu Arg Phe
bh 60

aca att acc geg gac aag tca aca gac aca acc tac
Thr Ile Thr Ala Asp Lys Ser Thr Asp Thr Thr Tyr
70 75 80

gge ctg aga tcg gaz gac acg gec gtt tat tte tgt
Gly Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

ggt gac ttg aat tat tgg aac cct ggt cac cgt cte
Gly Asp Leu Asn Tyr Trp Asn Pro Gly His Arg Leu
105 110

48

96

144

192

240

288

336

340



<212> PRT <213> Hono sapiens <400> 2 Gn Val Gn Lou
Val dn Ser Ay Ala GQu Val Lys Lys Pro dy Ala 1 5
10 15 3/141 Ser Val Lys Val Ser Cys G n Ala Ser Ay
Tyr Met Phe Thr Gy Phe 20 25 30 Tyr Met His Trp Val
Arg Gn Ala Pro Ay Gn Ay Leu Gu Trp Met 35 40 45
Ay Trp Met Asn Thr Asn Ser Ay Ala Thr Ay Tyr Al a
H s Lys Phe 50 55 60 Glé]ﬁp %rg Val Thr Leu Thr Arg
Asp Thr Ser 1le Ser Thr yé} 65 70 75 80 Mt du
<2{(_§>u gly Gy Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr
s 85 90 95 Ala Arg Thr Gn @u Val Tyr Tyr Tyr Al a
<ZMet Asp Val Trp Ay Gn 100 105 110 dy Pro Met Val
(2@r g Ser Ser. 115 120 <210> 3 <211> 366 <212> DNA
13 no sapiens <220> <221> CDS <222> (1).. (366)
<2¥P23Homo sapiens

<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 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 Phe
50 55 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> 366

<212> DNA

<213> Homo sapiens



<400> 3

gtc
Ay
t ee
agt
Ay
gtc

dy

u

o

2ayr EBp

<2§% agg 995ac592 ttc ace ate tee aga gac aat tee aag aac
aca g‘taq

L2HEn Ser
aac age ctg aga gcc gag gac aeg get gtg tat tac tgt

288

cag
ady
ctg
age
Phe
ego
Met

Trp
aaa

cag gtc cag ctg gtg caa tct gga gga gge gtg
cct ggg agg 48 dAn vVal Gn Leu vVal G n Ser

@y Val val Gn Pro Gy Arg 1 5 10 15 4/141
aga ctc tee tgt gca gcc tct gga ttc ace ttc
aat 96 Ser. Leu Arg Leu Ser Cys Ala Ala Ser
Thr Phe Ser Ser Asn 20 25 30 gge atg cac tgg
cag get cca ggc tg gag tgg gtg 144
Hs Trp Val Arg %@r/%?gl ro dy Lys Gly Leu
Val 35 40 45 [ gca gtt ata tgg tat gat gga agt
tac tat gca gac tee gtg 192 Ala Val Ile Trp
@y Ser Asn Lys Tyr Tyr Ala Asp Ser Val 50 55

240 Lys Ay Arg Phe Thr Ile Ser Arg Asp
Lys Asn Thr Leu Tyr 65 70 75 80 <ctg caa atg

Leu G n Met Asn Ser Lou Arg Ala GQu Asp Thr Ala
<401 Tyr Tyr Cys 85 90 95 geg aga gat cac gge ett ggt

cofeopl U6 A AT 35t G AN Mo dimlip s

Gln il 1@m Law Vahddncoer §dan Goetht Jahtlalack fre Gleehnga

<210> 4 <211> 122

1 366 Ay Gm@ @y Thr Leu Val ;Jhr Val Ser Ser {15 120

tee

Ser

.ggc
Gly

gea
Ala

aag
Lys
65

ctg

Leu

geg
Ala

ggc
Gly

ctg

Leu

atg
Met

gtt
Val
hO

gEgC

Gly

caa
Gln

aga

Arg

cag
Gln

aga

Arg

cac
His
35

ata
Ile

cga

Arg

atg
Met

gat
Asp

gga
Gly

cte tee tgt gea gee tet gga tte ace ttc agt age aat 96
Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
20 25 30

tgg gte cge cag get cca gge aag ggg étg gag tgg gtg 144
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45

tgg tat gat gga agt aat aaa tac tat gea gac tce gtg 192
Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
55 60

tte ace ate tec aga gac aat tcc aag aac aca ctg tat 240
Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80

aac age ctg aga gece gag gac acg get gtg tat tac tgt 288
Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
8b 90 95

cac gge ctt ggt gat caa gee tee tgg tte gac cee tgg 336
His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
160 105 110

acc ctg gte ace gtc tee tea ._ _ . 366
Thr Leu Val Thr Val Ser Ser




<212> PRT <213> Hono sapiens <400> 4 5/141 dn Val

dn Leu

dy Phe
Val

Asp Ser
Asp Asn

Met

Cys 8

Leu Val
211> 122

{212> PRT
<213> Homo

<400> 10
Gln Val Gln
1

Ser Leu Arg
Gly Met His

35

Ala Val Ile
50

Lys Gly Arg
65

Leu Gln Met

Ala Arg Asp

Gly Gin Gly
- 115

<210> 11
211> 381

Val

Thr

Val
Ser

Thr Val
<212> DNA <213> Honp sapi ens
<21) . 10 ( 366)

sapiens

Leu Val
5

Leu Ser

20

Trp Val

Tyr

Trp

Phe Thr

Ser
85

Asn

His
100

Gly

Thr Leu

Lys Asn Thr

Ser Leu Arg A
%90 95 Al a Arglgg

Ser Ser

<223>

Gln Ser Gly
Cys Ala Ala
Arg Gln Ala

40

Asp Gly Ser
© b5

Ile Ser Arg
70

Leu Arg Ala

Leu Gly Asp

Val Thr Val
120

AGn Ser Ay dy Gy Vval
Arg 15 10 15 Ser

115 120

Gly Gly Val
10

Ser Gly Phe
25

Pro Gly Lys

Asn Lys Tyr

Asp Asn Ser

75

Glu Asp Thr
90

Gln Ala Ser
105

Ser Ser

Val dn

Pro Ay

Leu Arg Leu Ser Cys Ala Ala Ser

Phe Ser Ser Asn 20 25 30 dy Met His Trp
Arg Adn Ala Pro Ay Lys Ay Leu Gu Trp Val
45 Al a Val

35 40

Ile Trp Tyr Asp Ay Ser Asn Lys Tyr Tyr Al a
50 55 60 L

ﬁlﬁ 46«19 Phe Thr He Ser Arg
Tgr 65 70 75 80 Lou Gn
G u Asp Thr Al a Val
p Hs Gy Leu Ay Asp G n Al a
Ser Trp Phe Asp Pro Trp 100 105 110 Ay dn dy Thr

Val Gln Pro

Thr Phe Ser

30

Gly Leu Glu
45

Tyr Ala Asp
60

Lys Asn Thr

Ala Val Tyr

Trp Phe Asp
110

Tyr Tyr

<210> 5 <211> 366
<220> <221> CDS <222>

Gly Arg
15

Ser Asn

Trp Val

Ser Val

Leu Tyr
80

Tyr Cys
95

Pro Trp




<400> 5 6/141 cag gte cag ctg gtg caa tet ggg gga gge
gtg
Ser
ctg
age
Phe
cgc
Met
215P
ada
ZByp WBne SepieAsn Lys Tyr Tyr Ala Asp Ser Val 50 55 60
aag
aca
<Z2En

C
<2gE
<232y
8Bt

100
4@p6 18y An Ay Thr Leu Val Thr Val Ser Ser 115 120
<210> 6 <211> 122

cag
Gln
1

tct

Ser

tgg
Trp

ggg
Gly

caa
Gln

65

ctg

Leu

gcg
Ala

gtc
Val

ctg

Leu

atc

Ile

atc
Ile
b0

gge
Gly

cag
Gln

aga

Arg

gtc cag cct ggg agg 48 dAn Val A n Leu Val dn
Gy dy dy val val Gdn Pro Ay Arg 1 5 10 15 tee
aga etc tee tgt gea gee tet gga ttc ace ttc agt
aat 96 Ser Lou Arg Leu Ser Cys Ala Ala Ser Gy
Thr Phe Ser Ser Asn 20 25 30 ggc atg cac tgg gtc

cag get cca ggc aag ag tgg gtg 144 dy
Hs Trp Val Arg A n glg‘g/cpi%l%y Lys Ay Leu Gu
W 35 40 45 gca gtt ata tgg tat gat gga agt aat
ac tat gea gac tee gtg 192 Ala Vval Ile Trp Tyr

ggc cga tte ace ate tee aga gac aat tee aag aac
ctg tat 240 Lys Gy Arg Phe Thr Ile Ser Arg Asp
Ser Lys Asn Thr Leu Tyr 65 70 75 80 ctg caa atg

a%e ctg aga gee gag gae aeg get gtg tat tac tgt
eu G n Met Asn Ser Leu Arg Ala Qu Asp Thr Ala
fhr. . 1§81)Cys 85 90 95 gcg aga gat cac ggc ctt ggt
caa gee tee tgg ttc gac ccc tgg 336 Ala Arg Asp
Ay Leu Ay Asp An Ala Ser Trp Phe Asp Pro Trp
105 110 ggc cag gga ace ctg gtc ace gte tee tca

cag ctg gtg caa tet gga get gag ggg aaa aag ccg gga gag
GIn Leu Val Gln Ser Gly Ala Glu Gly Lys Lys Pro Gly Glu
5 10 15

aag atc tce tgt cag ggt tet gga tac aca Tttt age aat tac
Lys Ile Ser Cys Gln Gly Ser Gly Tyr Thr Phe Ser Asn Tyr
20 25 30

gcee tgg gtg cge cag agg ccc ggg aaa gge ctg gag tgg atg
Ala Trp Val Arg Gln Arg Pro Gly Lys Gly Leu Glu Trp Met
35 40 : 45

atc tat cct ggt gac tet gat atc aaa tac agt ccg tec tte
Ile Tyr Pro Gly Asp Ser Asp Ile Lys Tyr Ser Pro Ser Phe
bb 60

cat gtc acc atc tca gece gac acg tece atg aac acc gec tac
His Val Thr Ile Ser Ala Asp Thr Ser Met Asn Thr Ala Tyr
70 75 80

tgg aac acc ctg aag gece tecg gac ace gec atg tac tac tgt
Trp Asn Thr Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 95

cat aaa ggg acc agg ttc ggg gag gtt ttg geg gttt gge aac
His Lys Gly Thr Arg Phe Gly Glu Val Leu Ala Val Gly Asn
100 105 _ - 110

48

96

144

192

240

288

336



<212> PRT 7/141 <213> Hono sapi ens <400> 6 G n Val
Gn Leu Val An Ser dy Ay Ay Vval val Gn Pro Ay
Arg 1 5 10 15 Ser Leu Arg Leu Ser Cys Ala Al a Ser
Gy Phe Thr Phe Ser Ser Asn 20 25 30 Gy Met His Trp
Val Arg Gn Ala Pro Gy Lys Ay Leu Au Trp Val 35 40
45 Ala Val Ile Trp Tyr Asp Gy Ser Asn Lys Tyr Tyr Al a
- Asp Ser Val 50 55 60 L{g%g frlg Phe Thr Ile Ser Arg
‘Asp Asn Ser Lys Asn Thr T?r 65 70 75 80 Leu dn
Met Asn Ser Leu Arg Ala A u Asp Thr Ala Vval Tyr Tyr
Cys 85 90 95 Ala Arg Asp HHs Gy Leu Ay Asp dn Ala
tgPartcTgge Pbe tAgpedd oagdigpa ak@0cidTtd 1bcGrye Gen &y Thr 381

iz e ke 2155 Bohb B TioL e £3n T sE68%7 52

(1)..1¥339) 8/ 141 120 125

210> 12

211> 127

<{212> PRT

<213> Homo sapiens

<400> 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 Phe
b0 55 ' 60

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

Leu Gln Trp Asn Thr Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 95

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

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



<223> <400> 7 cag gtg cag ctg gtg caa tot ggg got gag

gtg
Ser
gtg
gac
H s
caa
Met
Trp

aeg
LCHu b

2889
aca

agg
Ay
aca
cac
Asn
cag
H s
Met
aaa

P

9L
acc

2135 B

<2PDo
288

Val

BéHo

Leu

Tyr

aag cot ggg aeg 48 dn Val dn Lou Val d@n
Ala Qu Val Arg Lys Pro Ay Thr 1 5 10 15 aca
atc too tgc aag gtt tot gga cac aac tte atc
96 Thr Val Thr Ile Ser Cys Lys Val Ser Gy
Phe Ile Asp Hs 20 25 30 tac atg cat tgg gta
goo cot gga aaa tygac tgg atg 144 Tyr
Trp Val Gn Gn %Igg/gél y Lys Ay Leu Asp
35 40 45 gga cta att gac cot gaa gat ggt cag
tat tca gag agg ttt 192 dvy Leu tle Asp Pro
@y A@n Thr Lys Tyr Ser G u Arg Phe 50 55 60
aga gtc aca att acc gcg gac aag tca aca gac
tac 240 Gu Gy Arg Val Thr Ile Thr Ala Asp
Thr Asp Thr Thr Tyr 65 70 75 80 ttg gag gtg
cigieaga tog gaa gac acg gcc gtt tat tte tgt

u Val Ser Ay Lou Arg Ser Gu Asp Thr Al a
Phe Cys 85 90 95 aca acg gac ttg ggt gac ttg

2&pt tat tgg aac cot ggt cac cgt ctc 336 Thr Thr Asp

<4y

222>
<223>

<400>
cag gtc
Gln Val
1

tcg gtg
Ser Val

get ate
Ala Ile

g84a agg
Gly Arg
50

cag gge
Gln Gly
65

atg gaa
Met Glu

..

13
cag

Gln

aaa

Lys

acc
Thr
35

atc
Ile

aga

Arg

ctg

Leu

Asp Lou Asn Tyr Trp Asn Pro Ay Hs Arg Leu
110 ctc a 340 Lou 9/141 <210> 8 <211> 113

(366)

ctg gtg caa tct ggg get gag ttg aag acg cet ggg teo
Leu Val Gln Ser Gly Ala Glu Leu Lys Thr Pro Gly Ser

ttec tee tge aag get tece gga gge age tte age aac tat
Phe Ser Cys Lys Ala Ser Gly Gly Ser Phe Ser Asn Tyr
20 25 30

tgg gtg cga cag gee cct gga caa ggt ctt gag tgg atg
Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
40 45

atc ect ate ttt ggt ata cca aac tac gea cag gaa tfc
Ile Pro Ile Phe Gly Ile Pro Asn Tyr Ala Gln Glu Phe
bh 60

gtc acg att acc gee gac gat tcc acg ace aca gtc tac
Val Thr Ile Thr Ala Asp Asp Ser Thr Thr Thr Val Tyr
70 75 80

age age ctg aga tet gag gac acg gee gtg tat tac tgt
Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 o 95

48

96

144

192

240

288



<212> PRT <213> Hono sapiens <400> 8 Gdn Val dn Leu
Val dn Ser Ay Ala Gu VvVal Arg Lys Pro dy Thr 1 5

10 15 Thr Val Thr Ile Ser Cys Lys Val Ser Gy H's Asn
Phe Ile Asp Hs 20 25 30 Tyr Met His Trp Val G n d@n
Ala Pro Ay Lys Gy Leu Asp Trp Met 35 40 45 dvy Leu
Ile Asp Pro Qu Asp Ay dAn Thr Lys Tyr Ser GQu Arg

Phe 50 55 60 Glu Gy A_[$ { 4Thr Ile Thr Ala Asp Lys

Ser Thr Asp Thr Thr Tyr 70 75 80 Leu Qu Val Ser
gﬁ@ t§§ratg g'ga“%EaTJEﬁ: %@aygltggyfggl?m@c \E, (%fbogo 336

Al@Ayg H}@ Mlg Eéd[lelﬁb’ 1%5 PmoAszLébr Jz:zo’&pg Pﬁ%z\frﬁ%ﬁ
<212> DNfg213> Honp sapigms 10/ 141 <220%15221> CDS
<222> (1)..(366) <223> <400> 9

tgg gge cag gga cca cgg tea cecg tet cect ca 368
Trp Gly Gln Gly Pro Arg Ser Pro Ser Pro
115 120
<210> 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 Ala Gln Glu Phe
50 55 60

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 Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Asn Ser Tle Gly Ala Pro Asp Thr Trp Trp Phe Asp Pro
100 - 105 110



cag gtc cag ctg gtg caa tct ggg gga ggc gtg gtc cag
cct ggg agg 48 Gn Val @n Leu vVal @dn Ser Ay Ay

@y Val val Gn Pro Gy Arg 1 5 10 15 tee ctg aga etc
tcc tgt gca gcc tat gga ttc ace ttc agt age aat 96

Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe
Ser Ser Asn 20 25 30 ggc atg cac tgg gtc cgc cag get

cca ggc aag ggg ctg gag {gg g G191%44 Ay Met His Trp
Val Arg Gn Ala Pro Ay Lys eu Gu Trp Vval 35 40

Trﬁl%wqmgbiy @iré Az%gsélatpraaéergﬁﬁo agt aat aaa tac tat gca
gac 't Val He Trp Tyr Asp Ay Ser Asn

Lys TW Tyr AI a Asp SélZOVaI 50 55 60 aag gge cga ttc
ace ate tee aga gac aat tec aag aac aca ctg tat 240
Lys Gy Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn Thr
Leu Tyr 65 70 75 80 ctg caa atg aac age ctg aga gcc
<2ppy gac acg get gtg tat tac tgt 288 Leu A n Met Asn
Ser Leu Arg Ala Au Asp Thr Ala Val Tyr Tyr Cys 85 90
<25§ aga gat cac ggc ctt ggt gat caa gee tee tgg
<213 mac ccc tgg 336 Ala Arg Asp Hs Ay Leu Gy Asp
]ggf @1 a Ser, Trp Phe Asp Pro Trp 100 105 110 gge cag
<2 torcy E?@leﬁ‘ﬁe ace gtc tee tca 366 Gly Gn dy Thr
Leu Val Thr Val Ser Ser 11/141 115 120 <210> 10
11> 122 <212> PRT

<22
{221> (DS
222> (1).. (360)

<223>

<400> 15

cag gtec cag ctg gtg caa tet ggg get gag gtg aag aag cct ggg gee
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

teca gtg aag gtc tece tgt cag get tet gga tac atg ttec ace gge tic
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 gec cet gga caa ggg ctt gag tgg atg
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
3b 40 45

gga tgg atg aac act aac agt ggt gece 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 gltc acc ctg acc agg gac acg tce atc age aca gge tac
GIln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr

6b .70 75 80

'atg gag ctg ggc gge ctg aca tet gac gac acg gee gig tat tat tgt

48

96

144

192

240

288



<213> Honp sapiens- <400> 10 A n Val dn Leu Val Gn
Ser Ay Ay dy val val dn Pro Ay Arg 1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe
Ser 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 Lys Tyr Tyr Ala Asp Ser Val

50 55 60 Lys Ay Arg Phg 7T2x %q Ser Arg Asp Asn Ser
Lys Asn Thr Leu Tyr 0 75" 8 Leu G n Met Asn Ser

r +9 5

MeJc-QHupfng Q\Sﬁ% @%@S@h{%g@ Xgﬂ, T‘g A%vva@@ ?ﬁ, &59

Asp Pro Trp 85100 105 110 Gy9@3 n Ay Thr Leu %al Thr
Val Ser Ser 115 120 <210> 11 <211> 381 12/ 141 <212>

DNA <213> Honp sapi ens <220> <221> CDS <222> (1).
gcg 388) accpaggaggi>1taq tac tac get atg gac gte tgg ggce caa 336

Ala Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln
100 105 110

ggg aca atg gte acce gte tet tea 360
Gly Thr Met Val Thr Val Ser Ser
115 120

210> 16

211> 120

212> PRT

<213> Homo sapiens

400> 16
Gln Val GIn 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 b5 60

Gln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr
65 70 75 30

Met Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
' 85 90 95



cag gtc cag ctg gtg caa tet gga get gag ggg aaa aag
ccg gga gag 48 Gn Val @n Lou Val Gn Ser Ay Al a
GQu dy Lys Lys Pro Gy Gu 1 5 10 15 tct ctg aag ate
tee tgt cag ggt tet gga tac aca ttt age aat tac 96
Ser Leu Lys Ile Ser Cys A n Gy Ser Ay Tyr Thr Phe
Ser Asn Tyr 20 25 30 tgg ate gec tgg gtg cge cag agg

ccc ggg aaa ggc ctg gag 44 Trp Ile Ala Trp
Val Arg Adn Arg Pro Gy }L®/?}gléeu Gu Trp Met 35 40

A14Ar89th Ak n %tlﬁ \Faqtg’l’ye.tal‘?rggltyrgﬁfa hiet ;Q;%d@t ‘?rﬁ‘%ﬁyt@ﬁq agt

ccg tee ttc 1 e Tyr Pro Sér Asp
Ile Lys TY¢ Ser Pro Ser P& 50 55 60 caa éé& cat gtc
ace ate tca gcc gac acg tee atg aac ace gcc tac 240
Hs Val Thr Ile Ser Ala Asp Thr Ser Met Asn
lerﬁ#erMed: Y9k T65 Vad Ser 86 ctg cag tgg aac ace ctg aag
gcc tpE gac ace gcc atigptac tac tgt 288 Leu Gn Trp
Asn Thr Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys 85
90 95 gcg aga cat aaa ggg acc agg ttc ggg gag gtt ttg
gcg gtt ggc aac 336 Ala Arg Hs Lys Gy Thr Arg Phe
%dy u Val Leu Ala vVal Ay Asn 100 105 110 13/141
<2} C gac ccc tgg ggc cag gga ace ctg gtc ace gtc
<21lcc g6m 381 Trp Phe Asp Pro Trp Gy G n Ay Thr Leu
Val r Val Ser Ser 115 120 125 <210> 12 <211> 127
<2L§§12ﬂﬁthT

<213> Homo sapiens

<220>
<221> CDS

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

400> 17

cag gte cag ctg gtg caa tct ggg gga gge gtg gte cag cet ggg age
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 b 10 15

tcc clg aga ctc tce tgt gea gee tet gpa tte ace tte agt age aat
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
20 ' 25 30

gge atg cac tgg gtc cge cag get cca gge aag geg ctg gag tegg gtg
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

geca git ata tgg tat gat gga agt aat aaa tac tat gca gac tcc gtg
Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 : 55 : 60

aag gge cga tte acce atc tcc aga gac aat tcc aag aac aca ctg tat
Lys Gly'Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

48

96

144

192

240



<213> Hono sapi ens

<400> 12°Gn Val Gn Leu Val Gn

Ser Gy Ala QQu Ay Lys Lys Pro Ay Qu

Ser

Leu Lys Ile Ser Cys A n Ay Ser Ay Tyr Thr

Ser Asn Tyr 20 25 30 Trp Ile Ala Trp Val

Pro Ay Lys Ay Leu Au Trp Mt
Pro Ay Asp Ser Asp Ile Lys Tyr Ser

Tyr

50 55 60 dn Gy Hs Val g

~ Met Asn Thr Ala Tyr
gsLeu Lys Ala SerpgAsp Thr Ala Met 7E8yr Tyr Cys 85 9§, 95

Ala Arg Hs Lys Ay Thr Arg Phe Gy d u Val
100 105 110 Trp Phe Asp Pro Trp Ay Gn

] T a l c o ac 1 / 1
Ctéazdlégfggsk%l e 3tggﬁgé</%lf2§§%|\|§%<21%i& IEIO%D% tab oy i

Val dy

Asn

65 70

5 80

g Ser Ala Asp Thr Ser
Leu Gn Trp Asn Thr

15 10 15

Arg Gn Arg
35 40 45 Gy lle He
Pro Ser

sapi ens

Le&fé@ﬂ@z 298 Sepd-eucdvedleGlu Agmdpy Alaxbal Tendyx 4w

gcg aga gat
Ala Arg Asp

ggc cag gga
Gly Gln Gly
115

<210> 18

211> 121
212> PRT
{213> Homo

<400> 18
Gln .Val Gln
1

Ser Leu Arg
Gly Met His

35

. Ala Val Ile
50

Lys Gly Arg
65

85
cac gge ctt
His Gly Leu
100

acc clg gte
Thr Leu Val

sapiens

Leu Val Gln
)

Leu Ser Cys
20

Trp Val Arg

Trp Tyr Asp

Phe Thr Ile
70

ggt gat caa

95

gce tec tgg ttec gac cce tgg

Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp

105

acc gte tece
Thr Val Ser
120

Ser Gly Gly Gly Val Val Gln

Ala Ala Ser
25

Gly Phe Thr Phe

110

Pro Gly Arg
15

Ser Ser Asn
30

Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

40

45

Gly Ser Asn Lys Tyvr Tyr Ala

85

Ser Arg Asp

60

Asn Ser Lys Asn

75

- Asp Ser Val

Thr Leu Tyr
80

Phe

Phe

Leu Al a

288

336

365



cag gtc cag ctg gtg caa tct ggg get gag ttg aag acg
cct ggg tcc 48 Gn Val Gdn Leu Val Gdn Ser Ay Al a
GQu Leu Lys Thr Pro Gy Ser 1 5 10 15 teg gtg aaa ttc
tee tgc aag get tee gga ggc age tte age aac tat 96

Ser Val Lys Phe Ser Cys Lys Ala Ser Ay @y Ser Phe
Ser Asn Tyr 20 25 30 get ate ace tgg gtg cga cag gee
cct gga caa ggt ett gag $gp /3 144 Aa lle Thr Trp
Val gdnAaPrody dn y Leu Au Trp Met 35 40

Lelﬂ@lg%tag& 3k I?etueAfgC%IQt@utMp 9ot A@Eavéicgﬁf‘%‘ért% gca

cag gas ttc 192 le Pro Ile
Pro Asn Tyr 8Al a Gln Glu Phe %Q) 55 60 cag gge %&ga gtc
acg att ace gee gac gat tee aeg ace aca gtc tac 240

Val Thr_1le Thr Ala Asp Ser Thr Thr
Alarﬁ\rg\faﬁp H’Jﬁ Géy Iy 95 dep CdpgAJgaaée%tTgpaﬁte Age Feeglzga

tet gag g@r acg gee gtg t@ag tac tgt 288 Wy G u Leu
Ser Ser Leu Arg Ser Gu Asp Thr Ala Val Tyr Tyr Cys 85

90 95 15/141 gcg aga gat aat tca ata gga gca cct gat

Glﬁ@lnt(gg Tlg9 Lehcvgathcgel 3¢ Ala Arg Asp Asn Ser lle
é‘g@ Pro Asp Thr ng Trp Phe Asp Pro 100 105 110
tgg

cag gga cca c tca ccg tct cct ca 368 Trp
Gy @dn dy Pro Arg Ser Pro Ser Pro 115 120 <210> 14
<211> 122 <212> PRT
210> 19
211> 366
<212> DNA

<213> Homo sapiens

<2200
<221> (DS

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

<400> 19

cag gtc cag ctg geg caa tet gga gega gge gtg gte cag cet ggg agg
Gln Val Gln Leu Ala Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 b 10 15

tce ctg aga ctc tec tgt gea gee tet gga ttc 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 gtc cge cag get ceca gge aag ggg ctg gag tgg gtg
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
-35_ ' 40 45

geca gtt ata tgg tat gat gga age tat aaa tac tat gca gaa tce gtg
Ala Val Ile Trp Tyr Asp Gly Ser Tyr Lys Tyr Tyr Ala Glu Ser Val
50 ' - b5 : 60 -

48

96

144

192



<213> Honp sapiens <400> 14 dn Val dn Lou Val Gn

Ser Ay Ala Qu Leu Lys Thr Pro Ay Ser 1 5 10 15

Ser Val Lys Phe Ser Cys Lys Ala Ser Ay Ay Ser Phe

Ser Asn Tyr 20 25 30 Ala lle Thr Trp Val Arg G n Al a

Pro Ay Gn Ay Lou Au Trp Met 35 40 45 dy Arg lle

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

50 55 60 A@n Gy Arg Vab 1 T%«r g Thr Ala Asp Asp- Ser

Thr Thr Thr Val Tyr 65 70 75 80 Met G u Lou Ser Ser

Leu Arg Ser G u Asp Thr Ala Val Tyr Tyr Cys 85 90 95

Ala Arg Asp Asn Ser Ile dy Ala Pro Asp Thr Trp Trp :
aag’h%gcA%%ﬁ m‘% atropte dsc PEG %‘/ #al toprpREcEgc @of eyt 240
Ly @ ySeig Phe Ser TR geﬂl@glﬁ% AsRdr s ﬁgﬁlﬁrm T?Z12> :

DNA <213> Hono pi ens 0> <221> <222> (1)..

(360) <223> <400> 15

ctg caa atg aac agec ctg aga gcc gag gac acg get gte 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 cgg ggg tcg gtg gag atg get aca ate geg gac tac tgg 336
Ala Arg Asp Arg Gly Ser Val Glu Met Ala Thr Ile Ala Asp Tyr Trp
100 106 110
gge cag gga acc ctg gte ace gte tee tea 366
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
210> 20
211> 122
212> PRT

<213> Homo sapiens

<400> 20

Gln Val Gln Leu Ala 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 4b

-Ala Val Ile Trp Tyr Asp Gly Ser Tyr Lys Tyr Tyr Ala Glu Ser Val
50 S b5 60



cag gtc cag ctg gtg caa tct ggg get gag gtg aag aag
ect ggg gcc 48 Gn Val Gn Lou Val Gdn Ser Ay Al a
GQu Val Lys Lys Pro Gy Ala 1 5 10 15 tca gtg aag gtc
tee tgt cag get tct gga tac atg ttc acc ggc tte 96
Ser Val Lys Val Ser Cys A n Ala Ser Ay Tyr Met Phe
Thr @y Phe 20 25 30 tat atg cac tgg gtg ega cag gee

cct gga caa ggg ctt gag g, 144 Tyr Met His Trp
Val Arg Gn Ala Pro Ay %g%/%{‘l{ou Gu Trp Met 35 40

4 ga t ac.act _aac agt ee, ac c t gca
v J9okg P T80 e el Mo oD &, Py 2
656Thr Ay Tyr Al aiH s Lys Phe 50 55 60 cag gac aggS@tc

ace ctg acc agg gac acg tee ate age aca ggc tac 240

G n Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser
LeTnCGlat Eyn B85 [l Xfg 80a @ugAgadhetilaghel dgr TotrgCeca

tet gac gac %eg gee gtg tat g@t tgt 288 17/1 Met

GQu Leu dy Gy Lou Thr Ser p Asp Thr Ala val Tyr

Tyr Cys 85 90 95 geg aga ace cag gag gtt tac tac tac

ng3ehh 807 QyisiP% QR RA 3P Tl AU 156 T
110 gggla@a atg gtc ace Hc tot tca 360 l&y Thr Met
Val Thr Val Ser Ser 115 120 <210> 16 <211> 120 <212>

PRT
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 21
211> 366
<212> DNA

<213> Homo sapiens

<220>

<221> (DS

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

<400> 21

~cag gtc cag ctg gtg caa tct ggg gga gge gtg gtec cag ccl ggg agg
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 | 10 | 15 |

tce ctg aga cte tee tgt gea gee tet gga ttc 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 gtc cgec cag get cca gge aag ggg ctg gag igeg gtg
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 ' - 40 ' 45

48

96

144




- <213> Hono sapi ens
Ser Ay Ala du Val

Ser Val

Thr @y Phe 20 25 30 Tyr

Lys Val

<400> 16 G n Val
Lys Lys Pro Ay Al a
Ser Cys A n Ala Ser Gy Tyr
Met His Trp Val

Pro Ay Gn Ay Leu Au Trp Mt

50 55 60 Gn Asp Arg Vap gThriLp

I[le Ser Thr Ay Tyr

Valy Ser Ser 115 12§5 <210> 17 <211>3365

<213> Honp sapi ens

<223> <400> 17

aag gge cga
Lys Gly Arg
65

ctg caa atg
Leu Gln Met

gecg aga gat

Ala Arg Asp

ggce
Gly

cag gga
Gln Gly
115

<210>
211>
212>
213>

22
122
PRT

Homo

400> 22
Gln Val Gln
1

Ser Leu Arg

Gly Met His
' 35

tte ate ate
Phe 1le Ile
70

aac agc ctg
Asn Ser Leu
85

Cgg gg8g ﬁCg
Arg Gly Ser
100

acc ctg gte
Thr Leu Val

sapiens

Leu Val Gln
5

Leu Ser Cys Als

20

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu

<220> <221> CDS

tce aga gac

Ser Arg Asp

aga gec

Ala

gag

Arg Glu

gta
Val

gag
Glu Met

106

acce tee

Thr

gte
Val
120

Ser

Ser Gly

Ala
25

40

atg

aat.

Asn

gac
Asp
90

get
Ala

tca

Ser

10

tcec aag aac
Ser Lys Asn
75

acg get gtg
Thr Ala Val

aca atc geg
Thr Ile Ala

Gly Gly Val Val Gln

Ser Gly Phe Ser Phe

G n Leu Val
1510 15
Met Phe
Arg Gn Ala
35 40 45 Ay Trp Met
Asn Thr Asn Ser dy Ala Thr Gly Tyr Ala H s Lys Phe

4 Thr Arg Asp Thr Ser
65 70 75 80 Met Qu Leu Ay Ay

gcé—%‘%t-@ﬁa A?é A% Pga%s Qgr::r t&%t Aiaac é@al tZM rta-‘EyécaQé§a %cg%tegg 5

Alagdglvhble Trp T(ﬁryAS@ ﬁlnéerﬂtyg qum YGI rTMa fy@e Se&| Vainr
<212> DNA

<222> (1).. (363)

acc ctg tat
Thr Leu Tyr
80

tat tac tgt
Tyr Tyr Cys
95

gac tac tgg

Asp Tyr Trp
110

Pro Gly Arg
15

Ser Ser Tyr
30

Glu Trp Val

45 -

dn

192

240

288

336

366



cag gtc cag ctg gtg caa tet ggg gga gge gtg gtc cag
ect ggg agg 48 dn Val @dn Leu Val Gdn Ser Ay Ay

@y Val val Gdn Pro Gy Arg 1 5 10 15 tee ctg aga etc
tee tgt gca gcc tet gga tic ace ttc agt age aat 96

Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe
Ser Ser Asn 20 25 30 ggc atg cac tgg gtc cge cag get

cca ggc aag ggg ctg gag $9g 0ig 144 Gy Met Hs Trp
Val Arg An Ala Pro Ay Lys Ay Leu Gu Trp Val 35 40

Al4Ya9CH Otfp @Ygzﬁﬁ%ﬂaﬁ{%?aﬁrgg% agt BRARAGIE Merl ®] OCA |

gac tee gtg p Tyr Asp Ay Ser Asn
Ly@ Tyr Tyr Ala ASESSer val 50 55 68 aag ggc cga tte
ace ate tee aga gac aat tee aag aac aca ctg tat 240

Ly y g.Phe Thr, Ile Ser Arg Asp Asn Ser Lys Asn
LY%@Y@@@ %“r I1g, g1 SepdrggispsAgp Sk lyschep 3{15 e Tage
65Ct g agg gcc gagr@ac aeg get gtgr7gat tac tgt 288 gdeu

Gn Met Asn Ser Leu Arg Ala G u Asp Thr Ala Vval Tyr

Tyr Cys 85 90 95 | geg aga gat cac ggc ctt ggt gat
Le€ @Andeer hee Segd dit sroadacEla Agy TRBG1aAVAL Ayg TASPCH S

Ay Leu Ay Asp Gn Ala Ser a'p Phe Asp Pro T5p 100

105 110 ggcC*cag gga ace ctg @tc ace gtc tee to 365

Gy Gn dy Thr Lou Val Thr Val Ser 115 120 <210> 18
Ala2arE askPArg 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> 23
211> 366
212> DNA
'<213> Homo sapiens

<220>

<221> (DS

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

- 400> 23

cag gtc cag ctg gtg caa tect ggg gga gge gtg gte cag cet ggg agg
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 b 10 15

tce ctg aga cte tec tgt gea gee tet gga tte age ttc 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 gtc cge cag get cca gge aag ggg ctg gag tgg gtg

48

96

144



<212> PRT <213> Hono sapiens <400> 18 Gn Val G n Leu
Val Gn Ser Ay dy Gy val val Gn Pro dy Arg 15
10 15 Ser Lou Arg Lou Ser Cys Ala Ala Ser Ay Phe Thr
Phe Ser Ser Asn 20 25 30 dy Met His Trp Val Arg Gn
Ala Pro Ay Lys Ay Lou Gu Trp Val 35 40 45 Al a Val
Ile Trp Tyr Asp Ay Ser Asn Lys Tyr Tyr Ala Asp Ser

Val 50 55 60 Lys Gy Apg; Phe 4Thr 1le Ser Arg Asp Asn
Ser Lys Asn Thr Lou Tyr 65 70 75 80 20/141 Leu Gn

|
G1wetﬁm~ @EIE V%?UAI'%" GLAIA%CMI zsé\ﬁg %Q[Gelﬁj BeVal y T mg irfé/erl R

Ser T$5p Phe Asp Pro T|4}9 100 105 110 G4§/ G| ndy Thr
Leu vVal Thr Val Ser 115 120 <210> 19 <211> 366

- <212> DNA <213> Honp sapiens <220> <221> CDS <222>
gc%zﬁyﬁ_aqg3é€g ta225ﬁ§>gga agt tat aaa tac tat gca gaa tcc gtg

Ala Val Tle Trp Tyr Asp Gly Ser Tyr Lys Tyr Tyr Ala Glu Ser Val
50 b5 60

aag ggc cga tic ate atce tee aga gac aat {cc aag aac acc ctg tat
Lys Gly Arg Phe Ile Tle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

ctg caa atg aac agc ctg aga gee gag gac acg get gte tat tac tgt
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 ' 95

geg aga gat cgg gge tecg gta 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

. ggc cag gga acc ctg 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 25 . 30

192

240

288

336

366



<400> 19 cag gtc cag ctg geg caa tct gga gga ggc gtg
gtc cag cct ggg agg 48 dAn vVal An Leu Ala G n Ser
Gy dy dy val val Gn Pro Ay Arg 1 5 10 15 tee ctg
aga etc tee tgt gca gcc tct gga tte age ttc agt age
tat 96 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe
Ser Phe Ser Ser Tyr 20 25 30 ggc atg cac tgg gte cge

cag get cca ggc aag 999 st Qag t9g gtg 144 Gy Met
Hs Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Qu Trp

GlYMet3Bi AGrfIV0Cch Jbin Al FnggGiAftLygﬁlyggél 298 1At vapa
tac tat gea gaa tee gt aVval Ile Trp Tyr Asp

Gy S8 Tyr Lys Tyr T¥¥ Ala G u Ser Vaf®50 55 60
21/141 aag ggc cga tte ate ate tee aga gac aat tee

a a cc ctg tat_240 Lys Gy Ar IIeIIeSer
Alwa%ﬂ@f Aep 1 gérAsL%l%sﬁﬁrTw Les, Twr B ¥ ek g
CaEd atg aac age ctgsaga gec gag gacg@cd get gtc tat
tac tgt 288 Lou An Met Asn Ser Leu Arg Ala G u Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 gcg aga gat egg ggg

Lyt cyodf 0Bg Iyl BetenC@ga® 96§ WAcLiagsh JUr3IF TA a
65ArgAspArgGIy7 er Val Gu Met aThrIIeAlagép
Tyr Trp 100 105°°110 ggc cag ggd~acc ctg gtc acc-ytc

tee tea 366 Ay An Gy Thr Lou Val Thr Val Ser Ser

LEL:IL ](ﬁnlf&e(%: Agg ]S%? ]_,28(1),1 Erzg:*l' %ﬁalézlzu Asp Thr Ala Val Tyr Tyr Cys
85 90 a5

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> 25b

211> 370

212> DNA

<213> Homo sapiens

<2207

<221> (DS
<222> (1).. (369)
<223>

<400> 25

cag gta cag ctg cag cag tca ggt cca gga ctg gtg aag ccc teg cag
Gln Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 b 10 15

acc cte tea cte ace tgt gee atc tce ggg gac agt gic tet age aac
Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser Val Ser Ser Asn

48

96



<212> PRT <213> Hono sapiens <400> 20 A n Val Gn Leu
Ala dn Ser dy Ay Gy val val Gn Pro dy Arg 15
10 15 Ser Leu Arg Lou Ser Cys Ala Ala Ser Ay Phe Ser
Phe Ser Ser Tyr 20 25 30 dy Met His Trp Val Arg G n
Ala Pro Ay Lys Ay Leu Gu Trp Val 35 40 45 Al a Val
Ile Trp Tyr Asp Ay Ser Tyr Lys Tyr Tyr Ala Gu Ser
Val 50 55 60 22/141 Lys A41Ag Phe Ile lle Ser Arg
Asp Asn Ser Lys Asn Thr Lou Tyr 65 70 75 80 Leu dn
Met Asn 8gr Leu Arg Ala Gau Asp Thr Ala Vah Tyr Tyr
Cys 85 90 95 Ala Arg Asp Arg Ay Ser Val Gu Mt Al a
Thr Ile Ala Asp Tyr Trp 100 105 110 Ay dn Gy Thr

agtedetVadt Thg oMal tePeht ORIy (ga]g5t(3c2@ca<‘?o]g05gaz%g62&t¥>g§g66
Sey %ﬁ?AfNAg; o 330 & ser %8>Se<r2 e 6Ty eu 6fil”

40 45

tgg ctg gga agg aca tac tac agg tcc aag tgg tat aat gat tat aca
Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Thr
b0 55 60

gtg tet gtg aaa agt cga afa ace atc aag cca gac aca tcc aag aac
Val Ser Val Lys Ser Arg Ile Thr Ile Lys Pro Asp Thr Ser Lys Asn

65 70 75 : 80

cag ttec tce ctg cag ctg aac tet gtg act cce gag gac acg get gtg
Gln Phe Ser Leu Gln Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Val
85 90 95

tat tac tgt gca aga fca 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
100 105 110

ttt gat ate tgg gac cac ggt cac cgt ctec cte a
Phe Asp Ile Trp Asp His Gly His Arg Leu Leu
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

192

240

288

336

370



<400> 21 cag gtc cag ctg gtg caa tet ggg gga gge gtg
gtc cag cct ggg agg 48 dn vVal Gn Lou Val Gn Ser
Gy dy dy val val Gn Pro Ay Arg 1 5 10 15 tee ctg
aga etc tcc tgt gca gee tct gga ttc age ttc agt age
tat 96 Ser Leu Arg Lou Ser Cys Ala Ala Ser dy Phe
Ser Phe Ser Ser Tyr 20 25 30 ggc atg cac tgg gtc cge

cag get cca gge aag 999 $tg,9ay 499 gtg 144 Gy Met
Hs Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Qu Trp

ThN@Jeu@ﬁQetﬂ@h;%y%‘lﬁla g¢a QoA Ash Gyt @l 98¢ Wgaaaot
tat aaa tac tat gea gaa tee gtg 192 Ala Vval Ile Trp

Tyr Asp @y Ser Tyr Lys 'I%ﬁr Tyr Ala Qu séf val 50 55
60 aag ggc cga ttc ate ate tee aga gac aat tee aag aac

Seidnachit 18 Hanrni 1o dur ser Foorsrotre BTG 1G4S0kt

aac age ctg aga gcc gag gac acg get gtgetat tac tgt
288 Leu G n Met Asn Ser Lou Arg Ala Qu Asp Thr Al a
Val Tyr Tyr Cys 85 90 95 gcg aga gat egg ggg teg gta

Trgdguatly gat Taﬁal‘yat Ty1g08g ORE LAC T ye36sn Ak TA-OTIASP
Arég @y Ser Vval g%l\/bt Ala Thr Ile a Asp Tyr Trp

105 110 gge c gga ace ctg gte ace gtc tee tea
366 Ay Gn @y Thr Leu Val Thr Val Ser Ser 115 120

Val 0% 42158557 422116 Thr Tle 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 95

Tyr Tyr Cys Ala Arg Ser Gln Glu Glu His Arg Ser Leu Asp Asp Ala
100 105 110

Phe Asp Ile Trp Asp His Gly His Arg Leu Leu
115 120

210> 27

211> 360

- <212> DNA

<213> Homo sapiens

<2205

<221> CDS

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

<400> 27
cag gtc cag ctg gtg caa tect ggg get gag gtg aag aag cct ggg gec

" Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15



<212> PRT <213> Hono sapiens <400> 22 dn Val Gn Leu
Val dn Ser Ay Ay Gy val val G@n Pro dy Arg 15

10 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Ser .

Phe Ser Ser Tyr 20 25 30 dy Met His Trp Val Arg An
Ala Pro Ay Lys Gy Lou Gu Trp Val 35 40 45 24/141
Ala Val Ile Trp Tyr Asp Ay Ser Tyr Lys Tyr Tyr Al a
Gu Ser Val 50 55 60 Lys ddy1A g Phe Ile Ile Ser Arg
Asp Asn Ser Lys Asn Thr Leu Tyr 65 70 75 80 Lou dn
Met Asn Ser Lou Arg Ala GQu Asp Thr Ala Val Tyr Tyr
Cys 85 90 95 Ala Arg Asp Arg Ay Ser Val Gu Mt Al a
legigle| 338 Al @ tASptetypagrept tmogamaqf@gcw Ere Eoyttnhr

Setau1Mals Tar s¥alcy2ecimana S"e1"5Gﬂy2@§r $R10Phe2 $hr AN I>PR66
<212> DNA <213> Hono sapi ens 0> <221>38DS <222>

(1).. (36%) <223>

tat atg cac tgg gtg cga cag gee cct gga caa ggg ctt 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 gec aca gge tat gea cac aag ttt
Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe
50 55 60

cag gac agg gte acc c¢tg ace agg gac acg tec atc age aca gge tac
Gln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr
6b 70 75 80

atg gag clg ggc gge ctg 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 90 95

gecg aga acc cag gag gtt tac tac tac get atg gac gte tgg gge caa
Ala Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln
100 _ 105 110

ggg aca atg gtc acc gte tet teca
Gly Thr Met Val Thr Val Ser Ser
115 120

<2106> 28
- <211> 120

- 212> PRT

<213> Homo sapiens

<400>. 28

96

144

192

240

288

336

360



<400> 23 cag gtc cag ctg gtg caa tct ggg gga ggc gtg
gtc cag ect ggg agg 48 dn VvVal dn Lou Val Gn Ser
Gy dy dy val val G@n Pro Ay Arg 1 5 10 15 tcc ctg
aga etc tee tgt gca gec tct gga ttc age ttc agt age
tat 96 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe
Ser Phe Ser Ser Tyr 20 25 30 ggc atg cac tgg gtc cgc

cag get cca ggc aag 999 §ip opy §99 gtg 144 25/ 141
Gy Met His Trp Val Arg Gn Ala Pro Ay Lys Gy Leu

G181 Tem Vah 33 ¢ 4or 398 Akt GRI @’a%@zlﬂrst BYs 92b @Yot

tat aaa tac tat gea gaa tee Ala Val |1le Trp
1Tyr Asp GIy5Ser Tyr Lys Tyr rAIaGIu Ser M@ 50 55
60 aag ggc cga ttc ate ate tec aga gae aat tec aag aac

age.ctg 240 L y Arg. Phe Ile I]e r Arg Asp
Sepgi3l dats @i S%ncﬁﬁfmﬁlaﬁﬁr @g, I A ?ﬁ@ Haalh g
aac age @bg aga gcc gag gac acg get gtc tgp tac tgt
288 Leu A n Met Asn Ser Leu Arg Ala Au Asp Thr Ala
Val Tyr Tyr Cys 85 90 95 geg aga gat egg ggg teg gta

Typa@talis Fep Vatardt 61:900adae Ghe Glgasly3heu Ala TAHOMASP
Arg Ser Val Au M AIaThrIIeAIgAspTyr Trp
100 1 110 ggc cag a ace ctg gtc a%gtcteetea
366 Ay G@n @y Thr Lou Val Thr Val Ser Ser 115 120

Gly 21“11“ e%4 211}1? &52112891* 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

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> 29

<Z211> 348

<212> DNA

{213> Homo éapiens

220>
221> (DS

222> (1).. (348)
223>

<400> 29




<212> PRT <213> Hono sapiens <400> 24 dn Val Gn Leu
Val dn Ser Ay dy Gy val val G@n Pro dy Arg 15
10 15 Ser Leu Arg Lou Ser Cys Ala Ala Ser Ay Phe Ser
Phe Ser Ser Tyr 20 25 30 26/141 dy Met H's Trp Val
Arg Gn Ala Pro Ay Lys Ay Leu GQu Trp Val 35 40 45
Ala Val Ile Trp Tyr Asp Ay Ser Tyr Lys Tyr Tyr Al a
Gu Ser Val 50 55 60 Lyg GQx1Arg Phe Ile Ile Ser Arg
Asp Asn Ser Lys Asn Thr Leu Tyr 65 70 75 80 Leu dn

cag/Blic o8 Us A G e r I’
é/C,\t/;llggts g\?hgo %fli §AI a Argg%%rgé Argﬁ)%;tym;egr%l %é%/%gc ué%b%y% a
Claial) ¢l hpw Vad gelpy perrGhy Algothndal red-ys Era CdyyThny
1 Leu Val Thr gval Ser Ser 1151420 <210> 25 <2%1> 370
<212> DNA <213> Honp sapiens <220> <221> CDS <222>
(1).. (369) <223> -
aca gtg aca atc tcc tge aag gtt tet gga cac aac tte ate gac cac

Thr Val Thr Ile Ser Cys Lys Val Ser Gly His Asn Phe Ile Asp His
20 25 30 '

tac atg cal tgg gta caa cag gcc cct gga aaa ggg ctt gac tgg atg
Tyr Met His Trp Val Gln Gln Ala Pro Gly Lys Gly Leu Asp Trp Met
' 35 40 45

gga cta att gac cct gaa gat ggt cag acg aaa tat tca gag agg ttt
Gly Leu Ile Asp Pro Glu Asp Gly Gln Thr Lys Tyr Ser Glu Arg Phe
50 55 60

gag ggc aga gtc aca att acc gcg gac aag teca 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 gtg age ggc ctg aga tcg gaa gac acg gee git tat tte tgt
Leu Glu Val Ser Gly Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 30 95

aca acg gac ttg ggt gac ttg aat fat tgg gge cag gga acc ctg gte
Thr Thr Asp Leu Gly Asp Leu Asn Tyr Trp Gly Gln Gly Thr Leu Val
' 100 : 105 110

“.acc gte tee tea

Thr Val Ser Ser
115

<210> 30
211> 116
- <2125 PRT

48

96

144

192

240

288

336

348



<400> 25 cag gta cag ctg cag cag tea ggt cca gga ctg
gtg aag ccc teg cag 48 dAn Val An Leu Gn An Ser
@y Pro Ay Leu Val Lys Pro Ser An 1 5 10 15 ace etc
tea ctc ace tgt gcc ate tcc ggg gac agt gtc tct age
aac 96 Thr Leu Ser Leu Thr Cys Ala lle Ser Gy Asp
Ser Val Ser Ser Asn 27/141 20 25 30 agt get get tgg

cac tgg ate agg cag tee gea tf£g @ga ggc ctt gag 144
Ser Ala Ala Trp H's Trp Ile Arg A n Ser Pro Ser Arg

QlY k& Gpicds 40 45 tgg ctg gga agg aca tac tac agg
tee aag tgg tat aat gat tat aca 192 Trp Lou Ay Arg
Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Thr 50 55

46 0@ tet gtg aaa agt ega ata ace ate aag cca gac aca
tee aag aac 240 Val Ser Val Lys Ser Arg lle Thr_Ile

Cly Jo1Ph8 heh Vel iCloeson 4y Ala 65! Vol Aeskys Brg GlFclitee

] etg cag ctgraac tct gtg act egc gag gac acg get gtg
288 Gn Phe Ser Leu A n Leu Asn Ser Val Thr Pro Qu
Asp Thr Ala Val 85 90 95 tat tac tgt gca aga tea cag

ThodalgHg CBE SegTyisChyd Vel Gl @Rt HYStAsB3Rhe TVE ARYrHIYS
Ala Arg ﬁr A@Gn du du }-%55 Arg Ser Leu A@g Asp Al a
100 105 O ttt gat ate 4'gg gac cac ggt C cgt ctc
ctc a 370 Phe Asp Ile Trp Asp Hs Gy H's Arg Leu Leu

Ty'l:'l' :!W%t 105 T]fpz:k’(a)f Gzl% élznlilﬁa ]le“% 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
50 b5 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 Gly Gln Gly Thr Leu Val
100 106 110

Thr Val Ser Ser
115

210> 31

211> 366

<212> DNA

213> Homo sapiens

<2205
221> (DS
T<222>  (1).. (366)



<212> PRT <213> Hono sapiens <400> 26 Gn Val G n Leu
Gn G@n Ser Ay Pro Ay Leu Val Lys Pro Ser Gn 15
10 15 28/ 141 Thr Leu Ser Leu Thr Cys Ala lle Ser Ay
Asp Ser Val Ser Ser Asn 20 25 30 Ser Ala Ala Trp Hi s
Trplle Arg Gn Ser Pro Ser Arg Ay Leu Gu 35 40 45
Lys Trp Tyr Asn
Lys Ser Arg Ile Thr
Ile Lys Pro Asp Thr Ser Lys Asn 65 70 75 80 dn Phe
¢ofer Lou G n Leu Asn Ser Val Thr Pro Gu Asp Thr Al a

Trp Leu Ay Arg Thr Tyr Tyr Arg Ser

Asp Tyr Thr 50 55 60 Vaglg Sef 4val

Val 85 90 95 Tyr Tyr Cys Ala Arg Ser

Adn Au du H s

Arg Ser Leu Asp Asp Ala 100 105 110 Phe Asp lle Trp

4fpp s Ay Hs Arg Lou Lou 115 120

360 <212> DNA <213> Honp sapi ens
Cag#FOCHBIFIE gigewE < 2gs gga gec gtg
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val

1 5 10

tee ctg aga cte tee tgt gea gee tet gga tic
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25

gge atg cac tgg gte cge cag get cca gge aag
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys
3b 40

gea gtt ata tgg tat gat gga agt aat aaa tac
Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr
50 bb

aag ggc cga ttc acc atc tce aga gac aat tcee
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75

.ctg caa atg aac agc ctg aga gece gag gac acg
. Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
8b 90

geg aga gat cac gge ¢ttt ggt gat caa gec toc
Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser
100 105

~ ggc cag gge ace ctg gtc acc gte tee tea
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
116 120

<210> 27 <211>

<220> <221> CDS

gtc cag
Val Gln

ace tte
Thr Phe

ggg ctg
Gly Leu

45

tat gca
Tyr Ala
60

aag aac

L.ys Asn

get gtg
Ala Val

tgg ttc
Trp Phe

cct ggg agg
Pro Gly Arg
15

agt agc aat
Ser Ser Asn
30

gag tgg gtg
Glu Trp Val

gac tee gtg
Asp Ser Val

aca ctg tat
Thr Leu Tyr
80

tat tac tgt
Tyr Tyr Cys
95

gac ccc tgg
Asp Pro Trp
110

48

96

144

192

240

288

336

366



<400> 27 cag gte cag ctg gtg caa tct ggg get gag gtg
aag aag ect ggg gee 48 dn VvVal Gn Leu Val Gn Ser
Gy Ala Qu Vval Lys Lys Pro Ay Ala 1 5 10 15 29/141
tca gtg aag gtc tee tgt cag get tct gga tac atg ttc
ace ggc tte 96 Ser Val Lys Val Ser Cys G n Al a Ser
Ay Tyr Met Phe Thr Ay Phe 20 25 30 tat atg cac tgg
gtg cga cag gcc cct gga gap g9q gtt gag tgg atg 144
Tyr Met Hs Trp Val Arg Gn Ala Pro Ay Gn Gy Leu
@y Tpp Met 35 40 45 gga tgg atg aac act aac agt ggt
CC aca ggc tat gca cac aag ttt 192 dy Trp Met Asn
<2$}ﬁ, A&h Ser @y Ala Thr Ay Tyr Ala Hi s Lys Phe 50 55
<26$)> cagr gac agg gtc ace ctg ace agg gac acg tee ate age
ca ggc tac, 240 Gn Asp Arg Val Thr Leu Thr Arg Asp
N O FRRISSEr Thr Ay Tyr 65 70 75 80 atg gag ctg
ggc ggc ctg aca tct gac gac acg gcc gtg tat tat tgt
4 8 t Qu Leu Ay Ay Leu Thr Ser Asp Asp Thr Al a
9 Tyr Cys 85 90 95 gcg aga ace cag gag gtt tac
Glharlt@m get RNIGDRSCHIAyIGlY QUE Vedava3361n Ara EIygAdNr
1Gin A u Val 5Tyr Tyr Tyr Ala Met Asp Val Trp qS% Gn
100 105 110 “ ggg aca atg gtc ace gtc tct tca 0 dy
Thr Met Val Thr Val Ser Ser 115 120 <210> 28 <211>

Se#4%u Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
20 95 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 b5 60

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

5]

Leu 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 GIn Ala Ser Trp Phe Asp Pro Trp
100 105 110

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

<210> 33

Q11> 368

K212> DNA

<213> Homo sapiens



<212> PRT <213> Hono sapiens <400> 28 30/141 dn Val
Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Ay
Ala 1 5 10 15 Ser Val Lys Val Ser Cys A n Al a Ser
Gy Tyr Met Phe Thr Ay Phe 20 25 30 Tyr Met His Trp
Val Arg Gn Ala Pro dy Gn dy Lou Gu Trp Met 35 40
45 dy Trp Met Asn Thr Asn Ser Ay Ala Thr Ay Tyr Ala
H's Lys Phe 50 55 60 Q&nsAsp Aqg Val Thr Leu Thr Arg
Asp Thr Ser Ile Ser Thr Ay Tyr 65 70 75 80 Mt Qdu
9d@u Gy Ay Lou Thr Ser Asp Asp Thr Ala Val Tyr Tyr
s 85 90 95 Ala Arg Thr An @u Val Tyr Tyr Tyr Al a
<2 @8% val Trp Ay Gn 100 105 110 Gy Thr Met Val
I VYal. Segs)Ser 115 120 <210> 29 <211> 348 <212> DNA
<2< 13> Hono sapiens <220> <221> CDS <222> (1).. (348)
23> :

<400> 33

cag glc cag ctg gtg caa tet ggg get gag gtg aag aag tet gge gec 48
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Ser Gly Ala

1 b 10 15

tca gtg aag gtc tce tge aag get tet gga tac ace tic ace gge cac 96
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly His
20 25 30

ttt atc cac tgg gtg cgg cag gec cct gga caa ggg ctt gag tgg atg' 144
Phe Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

gga tgg ate aac cet aac gtt ggt gtc aca aat tat geca cag aag ittt 192
Gly Trp Ile Asn Pro Asn Val Gly Val Thr Asn Tyr Ala Gln Lys Phe
50 b5 60

cag gge agg gte ace atg ace agg gac acg tec ata age aca gee tac 240
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

ata gaa ctg agg agg ctg aga tci gac gac acg gee gtg tat tac tgt 288
Ile Glu Leu Arg Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

gtg aga gaa tecec gac aca get geg gtg gee tac tac tac cac ggt atg 336
Val Arg Glu Ser Asp Thr Ala Ala Val Ala Tyr Tyr Tyr His Gly Met
160 105 110

gac gtc tgg gga caa tgg tca ceg tet ctt ca 368
Asp Val Trp Gly Gln Trp Ser Pro Ser Leu



<400> 29 31/141 cag gtc cag ctg gtg caa tet ggg get
gag gtg agg aag ccc ggg acg 48 Gn Val @n Leu Val
@n Ser Gly Ala Qu Val Arg Lys Pro Ay Thr 1 5 10 15
aca gtg aca ate tec tgc aag gtt tct gga cac aac ttc
ate gac cac 96 Thr Val Thr Ile Ser Cys Lys Val Ser
Gy Hs Asn Phe Ile Asp H's 20 25 30 tac atg cat tgg

gta caa cag gcc cct gga @ap g9gg gtt gac tgg atg 144
Tyr Met Hs Trp Val Gn An Ala Pro Ay Lys Gy Leu

Asp Ty Met 35 40 45 gga eta att gac cct gaa gat ggt
cag acg aaa tat tea gag agg ttt 192 Gy Leu lle Asp
Pro Qu Asp Ay Gn Thr Lys Tyr Ser G u Arg Phe 50 55
60 gag ggc aga gtc aca att ace geg gac aag tea aca gac
aca e tac 240 GQu Gy Arg Val Thr Ile Thr Ala Asp
<2]r_(§s %Zr Thr Asp Thr Thr Tyr 65 70 75 80 ttg gag gtg

{2P0e @gme ctg aga tcg gaa gac aeg gcc gtt tat ttc tgt
<26§1’|8 F@fu GQu Val Ser Ay Leu Arg Ser u Asp Thr Ala

Phe Cys 85 90 95 aca acg gac ttg ggt gac ttg
<23t Halo k@fieggC cag gga ace ctg gtc 336 Thr Thr Asp
Leu Ay Asp Leu Asn Tyr Trp Ay @n Gy Thr Leu Val

100 105 110 ace gtc tec tea 348 Thr Val Ser Ser 115
{4621034 30 <211> 116

GIn 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 Gln 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
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 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
100 105 110

‘Asp Val Trp Gly Gln Trp Ser Pro Ser Leu

- 115 120

<210> 35
211> 375



<212> PRT 32/141 <213> Hono sapi ens <400> 30 G n Val
Gn Lou Val Gn Ser Ay Ala Qu Val Arg Lys Pro Ay
Thr 1 5 10 15 Thr Val Thr Ile Ser Cys Lys Val Ser
Ay H's Asn Phe Ile Asp His 20 25 30 Tyr Met His Trp
Val Gn @n Ala Pro Ay Lys Ay Leu Asp Trp Met 35 40
45 dy Lou Ile Asp Pro Qu Asp Ay Gn Thr Lys Tyr Ser
Gu Arg Phe 50 55 60 @&y Ay 4Atg Val Thr Ile Thr Ala
Asp Lys Ser Thr Asp Thr Thr Tyr 65 70 75 80 Leu GQu

OMel By Gy Leu Arg Ser Au Asp Thr Ala Val Tyr Phe
@g %5 90 95 Thr Thr Asp Leu Ay Asp Leu Asn Tyr Trp

<2 my e§RIeHHr Leu Val 100 105 110 Thr Val Ser Ser
115 <210> 31 <211> 366 . <212> DNA <213> Hono sapi ens

<220%20> <221> CDS <222> (1) . (366) 33/141

<221> CDS

222> (1)..(375)

<223>

{400> 35 _

cag gtc cag ctg gtg caa tet ggg gga gac tgg gta aag cct ggeg ggg 43
Gln Val Gln Leu Val Gln Ser Gly Gly Asp Trp Val Lys Pro Gly Gly

1 5 10 15

tce ctt aga cte tee tgt gea geg tet gga tte cet tie get aat gee 96
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Pro Phe Ala Asn Ala
20 25 30

tgg atg tat tgg ttc cge cag get cca ggg aag geg ctg gag tgg gtt 144
Trp Met Tyr Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

ggc cgt att aaa agc aaa cca agt ggt ggg get aca gag tic get gea 192
Gly Arg Ile Lys Ser Lys Pro Ser Gly Gly Ala Thr Glu Phe Ala Ala
50 55 60

cce gtg gaa ggt aga ttc age ate tec aga gac gat tcg aaa aac acg 240
Pro Val Glu Gly Arg Phe Ser Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80

atg gat ctg caa atg aat age ctg aga acc gac gac aca gee gta tat 288
Met Asp Leu Gln Met Asn Ser Leu Arg Thr Asp Asp Thr Ala Val Tyr
| 85 90 95

tat tgt acc aca gat tgg ggt teg ggg ace tat cat aag ttt get tta 336
Tyr Cys Thr Thr Asp Trp Gly Ser Gly Thr Tyr His Lys Phe Ala Leu
100 ' 105 110



<223> <400> 31 cag gtc cag ctg gtg caa tct ggg gga ggc

gtg gtc cag cct ggg agg 48 Gn Val Gn Leu Val @n

Ser Ay Ay Ay val val Gn Pro dy Arg 1 5 10 15 tee

ctg aga ctc tee tgt gca gcc tct gga ttc ace ttc agt
age aat 96 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay

Phe Thr Phe Ser Ser Asn 20 25 30 ggc atg cac tgg gtc
cge cag get cca ggc aag g4y, Ccig gag tgg gtg 144 dy

Met His Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Qu
Trp VaI 35 40 45 gea gtt ata tgg tat gat gga agt aat
gea gac tee gtg 192 Ala Val Ile Trp Tyr
ga%sgﬂicd%ﬁ S%‘f Cﬂ%ngngyécangT%fF AF% 8RS P °8etC@/al 50 55 60
As@ag19ne GgﬁGﬂhoquCEhﬁM@tt\%q e VgaSegalert €€ aag aac
aca c tat 240 Lys SBX Phe Thr | Ser Arg Asp
Asn S Lys Asn Thr L Tyr 65 70 75 8 ctg caa atg
aac age ctg aga gcc gag gac aeg get gtg tat tac tgt
288 Leu G n Met Asn Ser Leu Arg Ala Au Asp Thr Ala
Val Tyr Tyr Cys 85 90 95 gcg aga gat cac ggc ett ggt
{2yat Ba gcc tee tgg tte gac ccc tgg 336 Ala Arg Asp
<2fl-ii0>s Leu Ay Asp G n Ala Ser Trp Phe Asp Pro Trp
0 110 gge cag gge ace ctg gtc ace gtc tee tca
€866 Py Gn Ay Thr Leu Val Thr Val Ser Ser 115 120

2B Yo SH%Rs32

<400> 36
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 Gly Lys Gly Leu Glu Trp Val
' 35 40 45

Gly Arg Ile Lys Ser Lys Pro Sexr Gly Gly Ala Thr Glu Phe Ala Ala
50 55 60

Pro Val Glu Gly Arg Phe Ser Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 _ 80

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

Tyr Cys Thr Thr Asp Trp Gly Ser Gly Thr Tyr His Lys Phe Ala Leu
100 105 110

Asp Val Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
115 - 120 : 125

375



<211
Val
Ay
Ser
Trp

> 122 <212> PRT <213> Hono sapiens <400> 32 G n
Gn Leu Val Gn Ser Ay Ay @y Vval val Gn Pro
Arg 1 5 10 15 Ser Leu Arg Leu Ser Cys Ala Al a
Gy Phe Thr Phe Ser Ser Asn 20 25 30 Gy Met His
Val Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp Val

35 40 45 Ala Vval Ile Trp Tyr Asp Ay Ser Asn Lys Tyr

Tyr
Ser
Leu

| <2i§$ﬁ

&E3y

Ala Asp Ser Val 50 %% 601 4ys Gy Arg Phe Thr Ile
Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65 70 75 80
Gn Met Asn Ser Leu Arg Ala Gu Asp Thr Ala Va
r Cys 85 90 95 Ala Arg Asp Hs Ay Leu Ay Asp
a Ser Trp Phe Asp Pro Trp 100 105 110 dy Gn
Jgw Leu Val Thr Val Ser Ser 115 120 <210> 33

1 368 <212> DNA <213> Honp sapi ens 35/ 141 <220>
2 510Vps

<213>

220>
221>
<2227
223>

<400>
gtg cag

© Val Gln

1

gtg aag
Val Lys

atg cac
Met His

tgg atg
Trp Met
50

gac agg
Asp Arg
65 -

gag cig

Glu Leu

<222> (1).. (366)
Homo sapiens

CDS
(1)..(357)

37

ctg gtg caa tet ggg gect gag gig aag aag cct ggg gec tea

Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser
5 10 15

gtec tee tgt cag get tet gga tac atg tic acc gge tte tat
Val Ser Cys Gln Ala Ser Gly Tyr Met Phe Thr Gly Phe Tyr
20 2b 30

tgg gig cga cag gece cet gga caa ggg ctt gag tge atg gga
Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly
35 _ 40 45

aac act aac agt ggt gce aca gge tat gea cac aag ttt cag
Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe Gln
bh 60

gte ace ctg acc agg gac acg tce atc age aca gge tac atg
Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr Met
70 75 - 80

gge gge ctg aca tet gac gac acg gee gtg tat tat tgt geg
Gly Gly Leu Thr Ser Asp ASp_Thr Ala Val Tyr Tyr Cys Ala
85 _ 90 gh

48

96

144

192

240

988




<223> <400> 33 cag gte cag ctg gtg caa tct ggg get gag
gtg aag aag tet ggg gcc 48 Gn Val Gn Leu Val Gn
Ser Ay Ala Qu Val Lys Lys Ser Ay Ala 1 5 10 15 tea
gtg aag gtc tee tge aag get tet gga tac ace tte ace
gge cac 96 Ser Val Lys Val Ser Cys Lys Ala Ser Ay
Tyr Thr Phe Thr Ay H's 20 25 30 ttt ate cac tgg gtg
egg cag gcc eet gga caa gqp ctity gag tgg atg 144 Phe
He His Trp Val Arg Gn Ala Pro Ay Gn Gy Leu Qu Trp

ag:&/%tcogéatégagl%t@g@act @8c ae{a@l%%ca@gctga@ag&cgtég Qgt (%%Cgéé?a 336
a a aa n ro
Ars/gﬁhrcﬁr %ﬁlﬁ V%ﬁ?T%s Yfrﬁfm&% T AE ‘Paﬁhtr%giSBGléoG Yag

ggc agg gb® ace atg ace agg gac acg tee afjapage aca

gcc tac 240 Gn Gy Arg Val Thr Met Thr Arg Asp Thr

Ser Ile Ser Thr Ala Tyr 65 70 75 80 ata gaa ctg agg
acAQgeCiig aga gdtettg@gagcgac acg gcc gtg tat tac tgt 288 357

| u Arg Leu Arg Ser Asp Asp Thr Al a Val
Thy t%ﬂﬂ é@s@gg%ﬁf S%r gtg aga gaa tee gac aca. get gcg

gtg grid tac tac tac cac ggt atg 336 Val Arg Qu Ser

Asp Thr Ala Ala Val Ala Tyr Tyr Tyr Hs Ay Mt 100

105 110 gac gtc tgg gga caa tgg tea ccg tct ctt ca
368 Asp Val Trp Ay A n Trp Ser Pro Ser Leu 36/141

<2I’lo'l>5 §8’~_‘0 <210> 34
211> 119

- <212> PRT

<213> Homo sapiens

<400> 38
Val Gln Leu Val Gln Ser Gly Ala Glu Val 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 55 60

Asp Arg Val Thr Leu Thr Arg Asp Thr Ser lle 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 Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln Gly
' 100 | 105 _ 110



<211> 122 <212> PRT <213> Honp sapiens <400> 34 dn
Val dn Leu Val Adn Ser Ay Ala Gu Val Lys Lys Ser
@y Ala 15 10 15 Ser Val Lys Val Ser Cys Lys Al a
Ser Ay Tyr Thr Phe Thr Ay His 20 25 30 Phe Ile H's
Trp Val Arg An Ala Pro Ay A n dy Leu Gu Trp Met
35 40 45 Ay Trp Ile Asn Pro Asn Val Ay Val Thr Asn
Tyr Ala G n Lys Phe 50 % 20 An Gy Arg Val Thr Met
Thr Arg Asp Thr Ser He Ser hr AI a Tyr 65 70 75 80

Thf'l\/%tqfé’l SRY VAIOSAr geleu Arg Ser Asp Asp Thr Ala Val
Arr Cys 85 90 95 Val Arg Qu Ser Asp Thr Ala Al a
VaI

¥ Tyr Tyr Tyr His Ay Met 100 105 110 Asp Val
Trp Ay Gn Trp Ser Pro Ser Leu 115 120 <210> 35
<211> 375 37/141 <212> DNA <213> Honp sapiens <220>
<221> CDS <222> (1)..(375)

210> 39

211> 360

<212> DNA

<{213> Homo sapiens

<220>
<221> (DS

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

<400> 39

cag gtg cag ctg gig caa tct ggg get gag gtg aag aag cct ggg gece
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

tca gtg aag gtc tec tgt cag get tet gga tac atg tte acce gge ttc
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 ggg ctt 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 gce aca gge tat gea cac aag ttt
Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe
50 5h 60

cag gac agg gtc acc ctg acc agg gac acg tcc atc 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 cig ggc gge ctg aca tet gac gac acg gee gtg tat tat tgt _

48

96

144

192

240

1288



<223> <400> 35 cag gtc cag ctg gtg caa tct ggg gga gac
tgg gta aag cct ggg ggg 48 dAn Val Gn Leu Val Gn
Ser Ay Ay Asp Trp Val Lys Pro Ay Ay 15 10 15 tee
ctt aga etc tee tgt gca gcg tct gga ttc cct ttc get
aat gcc 96 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy
Phe Pro Phe Ala Asn Ala 20 25 30 tgg atg tat tgg ttc

cgc cag get cca ggg aag ggg ag tgg gtt 144 Trp
Met Tyr Trp Phe Arg G n %Ia/%gl%y Lys Ay Leu Gu

MeT T VBl 8%y 41y4%e008: GOt A 2823120R.RA 162 B9 oot

ggg get aca gag ttc get gca 1 y Arg | s Ser

Lys Pro Ser y Ay Ala Thr @u PheAIaAIa 55 60

ccc gtg gaa ggt aga ttc age ate tee aga gac gat tcg

aaa aac acg 240 Pro Val Qu dy Arg Phe Ser Ile Ser
ECArAFALRGS A3P £36r ety sandAc THIC g5t ?@gmcsatc dgg ggatcag 336
AlEageally adh @AdevAl gyRdgrapg AL M%CAQC%EQ?}: at1g ¢Bf |

288 Met _Asp Leu G n Met Asn Ser Leu Arg Thr Asp Asp

Thr Ala V89 Tyr 85 90 95 18t tgt ace acald@t tgg ggt

tcg ggg ace tat cat aag ttt get tta 336 Tyr Cys Thr

Thr Ser Ay Thr Tyr Hs Lys Phe Ala Leu
gg&(ﬁ?al@)‘% ﬁ?) agglﬁtiltcb%agtc tgg ggc caa ggg aca atg 360

GlgtThrage: YT ThetvdicgedBer Asp Val Trp Ay Gn Gy Thr
Met VHB Thr Val Ser S%r20115 120 125 <210> 36

]
E
j
|
]
]
i
]
|
i
i

<210> 40
211> 120
<212> PRT
<213> Homo sapiens

<400> 40
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
356 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

Met Glu Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 _ 90 95



<211> 125 <212> PRT <213> Honp sapiens <400> 36 G n
Val Gn Leu Val Gn Ser Ay Ay Asp Trp Val Lys Pro

Gy Ay 15 10 15 Ser Lou Arg Leu Ser Cys Ala Al a

Ser Ay Phe Pro Phe Ala Asn Ala 20 25 30 Trp Met Tyr
Trp Phe Arg Gn Ala Pro Ay Lys Gy Lou Qu Trp Val
35 40 45 Ay Arg Ile Lys Ser Lys Pro Ser Ay Gy Al a
Thr Au Phe Ala Ala 50 % v fho Val du dy Arg Phe
Ser Ile Ser Arg Asp Asp Lys n Thr 65 70 75 80

AR SRR, S N T B8

Ay Thr Té& H s Lys Phe AI02 Leu 100 105 1M® Asp Val

Trp Ay Gn dy Thr Met Val Thr Val Ser Ser 115 120

125 39/ 141 <210> 37 <211> 357 <212> DNA <213> Honp
Gl dpreip Vabibs Vedofer 6ps  <222> (1).. (357)

115 120

210> 41

211> 360

<212> DNA

<213> Homo sapiens

<220>
<221> CDS

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

<400> 41
cag gtc cag ctg gtg caa tect ggg getl gag geg aag aag cclt ggg gee
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Ala Lys Lys Pro Gly Ala

1 5 10 15

tca gtg aag gtc tec tgt cag get tet gga tac atg ttc ace gge ttc
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 gece cct gga caa ggg ctt 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 geec aca gge tat gea cac aag ttit
Gly Trp Met Asn_Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe

50 . b5 60

cag gac agg gtc ace ctg acc agg gac acg tce atc age aca gge tac

Gln Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile_Ser Thr Gly Tyr

48

96

144

192

240



<223> <400> 37 gtg cag ctg gtg caa tet ggg get gag gtg
aag aag cct ggg gec tca 48 Val dn Leu Val Gn Ser
Gy Ala Qu Vval Lys Lys Pro Ay Ala Ser 1 5 10 15 gtg
aag gtc tcc tgt cag get tet gga tac atg ttc ace ggc
ttc tat 96 Val Lys Val Ser Cys @A n Ala Ser Ay Tyr
Met Phe Thr Ay Phe Tyr 20 25 30 atg cac tgg gtg cga
cag gcc cct gga caa ggg gt gg atg gga 144 Met
H's Trp Val Arg G n Ala%r%/gd?glgn Gy Leu du Trp
gsMet Gy 35 40 4p;tgg atg aac actypaac agt ggt gecg@ca
ggc tat gca cac aag ttt cag 192 Trp Met Asn Thr Asn
Ser Ay Ala Thr Ay Tyr Ala His Lys Phe A n 50 55 60

at§anea0G% gg& ﬁgt Qcé%ta%GbI Eé}oﬁ F@g%uctc_ergtéttgta&% @értﬁr 288

tac a
ME%%rlw hau §é¥ G‘itHrLGG ?ﬁrrﬁermp &sp 7br 75 aghal aag mrgclg?gc
ggc ctg acagset gac gac acg ggc gtg tat tat tgt geg
288 Gu Leu dy Gy Leu Thr Ser Asp Asp Thr Al a Val
Tyr Tyr Cys Ala 85 90 95 40/141 aga ace cag gag gtt

gek agal & kag @@t gl gaaGc oL tgg aggega%agt@qgg%@ e O 336

migvecliy G ofasvait by dom BirgAt dchcismolel dep (daikh7

Thr Met Yed Thr Val Ser Sgis 115 <210> 38110

ggeg acc acg gte ace gte tee tea 360
Gly Thr Thr Val Thr Val Ser Ser
116 120
<210> 42
211> 120
<212> PRT

<213> Homo sapiens

<400> 42
Gln Val Gln 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



<211> 119 <212> PRT <213> Honp sapiens <400> 38 Val

G@n Lou Val Gn Ser Ay Ala Qu Val Lys Lys Pro Ay

Ala Ser 1 510 15 Val Lys Val Ser Cys A n Al a Ser

Ay Tyr Met Phe Thr Ay Phe Tyr 20 25 30 Met His Trp :
Val Arg @n Ala Pro Ay An Ay Leu Qu Trp Met Ay
35 40 45 Trp Met Asn Thr Asn Ser Gly Ala Thr Gy Tyr

Ala His Lys Phe A n 50 % p Arg Val Thr Lou Thr

Arg Asp Thr Ser Ile Ser Thr G}y Tyr Met 65 70 75 80

L h
Eaigh R BIPT  Spe T e O

Ala Met Asp 87l Trp Ay Gln By 100 105 110 %1/ 141
Thr Met Val Thr Val Ser Ser 115 <210> 39 <211> 360

12> DNA <213> Hono sapi ens _<220> <221> CDS = <222>
Al%15rg Tkn3§ég Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln

100 105 110

Gly Thr Thr Val Thr Val Ser Ser
115 129

210> 43

211> 369

212> DNA

213> Homo sapiens

220>
<221> CDS

<222> (1).. (369)
<223>

400> 43

cag gtc cag ctg gtg caa tect ggg gga gge tig gta. cag cca ggg cgg 48
Gln Val GIn Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 b 10 15

tece ctg aga cte tee tgt aca act tet gga tic ace ttt agt gat tat 96
Ser Leu Arg Leu Ser Cys Thr Thr Ser Gly Phe Thr Phe Ser Asp Tyr
20 ' 2h 30

gct ttg age tgg gte cge cag get ceoa gpg agg ggg ctg gag tgg gta 144
Ala Leu Ser Trp Val Arg GIn Ala Pro Gly Arg Gly Leu Glu Trp Val
35 40 45

ggt ttc att aga aat aaa att tat ggt ggg aca aca gat tac gee gea 192
Gly Phe Ile Arg Asn Lys Ile Tyr Gly Gly Thr Thr Asp Tyr Ala Ala
- 50 . b5 60



<223> <400> 39 cag gtg cag ctg gtg caa tct ggg get gag
gtg aag aag cct ggg gee 48 dn Val @dn Leu Val Gn
Ser Ay Ala Qu Val Lys Lys Pro dy Ala 1 5 10 15 tca
gtg aag gtc tee tgt cag get tet gga tac atg ttc ace
ggc ttc 96 Ser Val Lys Val Ser Cys A n Ala Ser Ay
Tyr Met Phe Thr Gy Phe 20 25 30 tat atg cac tgg gtg

ega cag gee cct gga caa ggg ejtygag tgg atg 144  Tyr
Met His Trp Val Arg Gn Ala Pro y Gn dy Leu Gu
Trp Met 35 40 45 gga tgg atg aac act aac agt ggt gee
aca gge tat gca cac aag ttt 192 dy Trp Met Asn Thr
tenafeSesa @Ry agpattrhrcaafc Thae AEH R s2aty scpiaa 3@ E55LEB0

Sefa%198¢s 899 3 CP}’%C?thtIgeaSr‘Eﬁ“ & AQ?_CA@GQeﬂ %gs Ace fOL
aca ggc tac 2 al Leu Thr Arg Asp

65Thr Ser Ile Ser O1'hr Gly Tyr 65 78 75 80 atg gag% tg
gge ggc ctg aca tct gac gac aeg gee gtg tat tat tgt
288 42/ 141 WMet Qu Leu Ay Ay Leu Thr Ser Asp

geqHatapte var atgraspy8OFd8 sia0ncoBas RA§ Atk gﬁ%egtéaﬁabag

AlgtTyrt &y G2 MedCAGC el Gudae Uhe GLONGPIS£Ada 3RE TA a
Arg Thr G n u Val Tyr Tyr gé Ala Met Asp Vasl Trp
@y A@n 100 °r05 110 ggg aca”atg gtc ace gtcgtct tea
360 Gy Thr Met Val Thr Val Ser Ser 115 120 <210> 40

" tac tgt act aga gat tcg ggt gtg gtg act get gee tac tit gac tac
Tyr Cys Thr Arg Asp Ser Gly Val Val Thr Ala Ala Tyr Phe Asp Tyr
100 105 110

tgg gge cag gge acce ctg gte ace gte tee tea
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

210> 44

<211> 123

<212> PRT

<213> Homo sapiens

<400> 44
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Arg

1 5 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 : 60 '

240

288

336

369



<211> 120 <212> PRT <213> Honp sapiens <400> 40 dn
Val dn Leu Val Gn Ser Ay Ala Gu Val Lys Lys Pro
@y Ala 15 10 15 Ser Val Lys Val Ser Cys Gn Al a
Ser Ay Tyr Met Phe Thr Gy Phe 20 25 30 Tyr Met His
Trp Val Arg Gn Ala Pro Ay An dy Leu Gu Trp Met
35 40 45 Ay Trp Met Asn Thr Asn Ser Ay Ala Thr Ay

Tyr Ala H's Lys Phe 50 2% 60; Agln Asp Arg Val Thr Leu

Thr Arg Asp Thr Ser He Ser Thr y Tyr 65 70 75 80

Mat, T T
SeTylr 1%#: %F;}; Ag%yPQhOg g}éﬂ_%? 15%% %géﬁAr&gsé?r%r %{'Sn@&?ui%lal
65Tyr Tyr Tyr Ala/Ovet Asp Val Trp78y G n 100 105 840
@y Thr Met Val Thr Val Ser Ser 115 120 <210> 41
<211> 360 <212> DNA <213> Honp sapiens <220> <221>
Alepgr lewdin Mfy_Asn(ggmgyeu Lys Thr Glu Asp Ser Ala Val Tyr

85 90 | 95

Tyr Cys Thr Arg Asp Ser Gly Val Val Thr Ala Ala Tyr Phe Asp Tyr
100 105 110

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

<210> 45

211> 366

212> DNA

213> Homo sapiens

<220>

- 221> CDS

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

<400> 45

cag gtc cag ctg gtg caa tct ggg gga gegc gtg gte cag cet gge age
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 ' 5 10 15

tce ctg aga cte tec tgt gea gee tet gga tte ace tte agt age aat
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Asn
| 20 25 30

gge atg cac tgg gtec cge cag get ceca gge aag ggg ctg gag tgg gtg
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 : 40 _ 45

48

96

144



<223> <400> 41 cag gtc cag ctg gtg caa tet ggg get gag

gcg aag aag cct ggg gee 48 Gn Val Gn Lou Val Gn

Ser Ay Ala GQu Ala Lys Lys Pro dy Ala 1 5 10 15 tca

- gtg aag gtc tec tgt cag get tet gga tac atg ttc ace
ggc ttc 96 Ser Val Lys Val Ser Cys Gn Ala Ser Ay
Tyr Met Phe Thr Gy Phe 20 25 30 tat atg cac tgg gtg

ega cag gee cct gga caa %l@/e ag tgg atg 144 Tyr
Met His Trp Val Arg Gn y Gn Gy Lou Gn

r 45 .9 g,.aa t e
sod gt o Pl 110R008 209 B0t G 0 BB Ry
Al?Aéfﬁlng-le @uwmra*\sﬁhﬁhesyrm s TH sTYlty gPher 5Br5%160

Cag gac agg gtc acgsctg ace agg gagpacg tec ate age
aca ggc tac 240 Gn Asp Arg Val Thr Leu Thr Arg Asp
Thr Ser Ile Ser Thr Ay Tyr 44/141 65 70 75 80 atg
C t t C
aa?%? égtg g%g aQQe,%t% Q%c,a%@a %‘b Qa%gélcaaé Qarcg%g? Q,IAtg Ee&t
Lysribty sk D8 ThyrlipyPeicyse gsoobsmber ddg Augn The d ool Tong
gr0tt tac tac tacyget atg gac gteg5gg ggc caa 336 gl a
Arg Thr An Gu Val Tyr Tyr Tyr Ala Met Asp Val Trp
Gy Gn 100 105 110 ggg acc acg gtc acc gtc tcc tca

ctB@8a fdgVadhagdigVata ThE MRl g hicSalc 113Dy 120 tat2dd> 42

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

gcg aga gat cac gge ctt ggt gat caa gec tee tgg ttc gac cce tgg
Ala Arg Asp His Gly Leu Gly Asp Gln Ala Ser Trp Phe Asp Pro Trp
100 105 110

ggc cag gge acc acg gte ace gte tee tea
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 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

192

240

288

336

366




<211> 120 <212> PRT <213> Honp sapi ens

Val dn
Ay Aa

<400> 42 dn
Leu Val @ n Ser Ay Ala Qu Ala Lys Lys Pro
15 10 15 Ser Val Lys Val Ser Cys @ n Al a

Ser Ay Tyr Met Phe Thr Ay Phe 20 25 30 Tyr Met His

Trp Val

35 40 45 dy Trp

Tyr Al a

Thr Arg Asp Thr Ser

Arg An Ala Pro Ay Adn dy Leu Qu Trp Mt

Met Asn Thr Asn Ser Ay Ala Thr Ay

H s Lys Phe An Asp Arg Val Thr Leu
IIe %erﬁoT]hr éy Tyr 65 70 75 80

5/314f. Tyr 1% eélgg\é 58}{%‘5@%@?%@‘9%@%&, éﬁ% ‘?Jh{/al

))5(0Tyr Tyr Ala MePbAsp Val Trp d W@ n

100 105 110

Gy Thr Thr Val Thr Val Ser Ser 115 120 <210> 43

<211> 369

<212> DNA <213> Hono sapiens <220> <221>

Lygrtdy A Phe (Thy Ile Sgo)irg Asp Asn Ser Lys Asn Thr Leu Tyr

65

Leu Gln Met

Ala Arg Asp

Gly Gln Gly
115

210> 47
<211> 360
<212> DNA
<213> Homo

<220>
221> CDS

222> (1)..

223>

<400> 47
cag gtec cag
Gln Val Gln

oy

tca gtg aag
 Ser Val Lys

‘tat atg cac

70 75 80

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

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

Thr Thr Val Thr Val Ser Ser
120

sapiens

(360)

ctg gtg caa tct ggg get gag gtg aag aag cet ggg gec
Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
b 10 . 15

gtc tee tgt cag get tet gga tac atg tte ace gge tte

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

20 2b - 30

tgg gtg cga cag gee cet gga caa ggg ctt gag tgg atg

48

96

- 144



<223> <400> 43 cag gtc cag ctg gtg caa tet ggg gga gge

ttg gta cag cca ggg egg 48 dn Val @n Leu Val dn
Ser Ay Ay Ay Leu Val Gdn Pro dy Arg 1 5 10 15 tee
ctg aga etc tec tgt aca act tct gga tte ace ttt agt
gat tat 96 Ser Leu Arg Leu Ser Cys Thr Thr Ser Ay
Phe Thr Phe Ser Asp Tyr 20 25 30 get ttg age tgg gte

cgc cag get cca ggg agg ag tgg gta 144 Ala
Leu Ser Trp Val Arg A n @Qﬂ/&%g;%y Arg Ay Leu Gu

ol YRl $ 401 4081 W8 18! gAORIARAR%: 14 Tiluad!
ggg aca aca gat tac gcc gca 1 P Arg Asn
Lys 19% Tyr Ay A yThAOThr Asp Tyr Ala 4 a 50 55 60
46/141 tct gtg aaa gge aga ttc ace ate tea aga gat
gat tee aaa agt ate 240 j Ser Val Lys Gy Arg Phe Thr

883 |t@SSehe ARY RS PassPLISEEt 18Es et eBf elatlegeaygagsiagotiigec

Gl hpClL B3R Iﬂ}%s%agexa@?y CAIQ PRA GAF eryeagl DACs 1§ PIEL
gte tat 288 Ala T r Leu G n Met Asn Ser Leu Lys Thr
G Asp Ser Ala Vap® Tyr 85 90 95 t&4c tgt act aga gat
teg ggt gtg gtg act get gcc tac ttt gac tac 336 Tyr

Cys Thr Arg Asp Ser Gy Val Val Thr Ala Ala Tyr Phe

Ca%acwag 860 2065 TR prC 28§ FGc2thdoyitcats e8y g@ﬁct%fce

Gltept &g VeR TBELeulThy Gy AdpNTK BedFhielSdr Yot GRr T

< >
65Ser Ser 115 12070 210> 44 75 80

atg gag ctg ggc gge ctg aca tet gac gac acg gec gtg tat tat tgt
Met Glu Leu Gly Gly Leu 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 gge caa

Ala Arg Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln

100 : 105 110

ggg aca atg gtec ace gic tet tea
Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 48

<211> 120

<212> PRT
<213> Homo sapiens

400> 48
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

192

240

288

336

360




<211> 123 <212> PRT <213> Honp sapiens <400> 44 Gn
Val dn Leu Val Adn Ser Ay Ay Gy Leu Val Gn Pro
Gy Arg 15 10 15 Ser Leu Arg Leu Ser Cys Thr Thr
Ser Ay Phe Thr Phe Ser Asp Tyr 20 25 30 Ala Leu Ser
Trp Val Arg Gn Ala Pro dy Arg Ay Leu Qu Trp Val

35 40 45 Ay Phe Ile Arg Asn Lys Ile Tyr Ay Ay Thr
Thr Asp Tyr Ala Ala 50 5 53 601 474141  Ser Val Lys Ay
Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Ile 65 70

Tyr %e%q{lspdff;b Tyt AlrggGgﬂOmWroA@ﬂ 864 GE?ULJ'GV 81d t’[ﬁ:gcﬂlé’t Asp

Val V@ Thr Ala Al a T¢P Phe Asp Tyr rﬁb 105 110 Trp
Gy Gn dy Thr Leu Val Thr Val Ser Ser 115 120
<210> 45 <211> 366 <212> DNA <213> Honp sapi ens

Gl dypMetobys Topdsndern Sly Hla Tipzgey 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

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>

<221> DS

<222> (1)..(351)
223>

<400> 49

cag ctg gtg caa tct ggeg get gag gtg aag aag cct ggg gee tea gig
Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val
1 b 10 156

- aag gte tcc tgt cag get tet gga tac atg ttc acc gge tic tat atg

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

48

96



<223> <400>

gtg
Ser
ctg
age
Phe
cgc
Met
Trp
agt
Trp

caeg80:1329

aac

HindgpAl] &e¢ GLyshas Arorhiy LG4 Gy Lew Glo T dot

gtc cag ect ggg
Gy dy dy Vval
aga ctc tee tgt
aat 96 Ser Leu
Thr Phe Ser Ser
cag get cca ggc
H's Trp Val Arg

45 cag gtc cag ctg gtg caa tct ggg gga ggc

agg 48 Gn Val Gn Lou Val dn
Val Adn Pro Ay Arg 1 5 10 15 tee
gca gee tet gga ttc acc ttc agt
Arg Leu Ser Cys Ala Ala Ser Ay
Asn 20 25 30 gge atg cac tgg gtc

aag ag tgg gtg 144 dy
an %Ig%/cpirgl%y Lys Ay Leu Gu

Val 36 40 45 48/141 qgea gtt ata tgg kat gat gga

aat aaa tac tat
Tyr Asp Ay Ser

aca ctg ta

gea gac tec gtg 192 a val lle
Asn Lys Tyr Tyr Ala Asp Ser Val 50

PO PaAS 5 C IR, Bt SOt .a?%?t%?@%f‘gg

gldna

atg agc age ctg aga gQ@ gag gac acg gejs;gtg tat tac
288 Leu A n Met Asn Ser Leu Arg Ala G u Asp Thr

t gt
Al a

Val Tyr Tyr Cys

85 90 95 geg aga gat cac ggc ctt

at@GacOilt 62 28€ezdteeed %ﬁagg‘é GRAC o688 a9 336t c%ga%a%r g
ro

a
Meésﬁgn?@% %)% Sﬁgﬁlygé%a%ggﬁ HagTecdlady sy

n Ala Ser _Tr&iS gg%Asp

HiocAikc

tga 366 Ay An Gy Thr Thr Val Thgy Val Ser Ser 115

120

<210> 46

agg gtc acc ctg acc agg gac acg tee atec age aca gge tac atg gag
Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr Met Glu

65

70

75 80

ctg ggec gge ctg aca tet gac gac acg gee gtg tat tat tgt geg aga
Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg

85

90 95

acc cag gag gtt tac tac tac gct atg gac gtc tgg gge caa ggg aca
Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln Gly Thr

atg gte
Met Val

<210>
211>
212>

- <213

<400>
~ GIn Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val

1

100

acc gte tet te
Thr Val Ser
115

50
117
PRT

Homo sapiens

50

5

105 110

10 15

—t

44

192

240

288

336

353



<211> 122 <212> PRT <213> Honp sapiens <400> 46 dn
Val dn Leu Val Adn Ser Ay dy Gy Vval vVal Gn Pro
@y Arg 15 10 15 Ser Leu Arg Leu Ser Cys Ala Al a
Ser Ay Phe Thr Phe Ser Ser Asn 20 25 30 Gy Met His
Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp Val

35 40 45 49/141 Aa Val Ile Trp Tyr Asp Ay Ser Asn
Lys Tyr Tyr Ala Asp Ser %%/5945 60 Lys Ay Arg Phe
Thr 1le Ser Arg Asp Asn Ser’ Lys n Thr Lou Tyr 65 70

0 i t L a Thr, Al a
Sy 0 ML SRt 110 B o T
Asp A n APa Ser Trp Phe A¥p Pro Trp 100 865 110 Ay
G@n dy Thr Thr Val Thr Val Ser Ser 115 120 <210> 47
<211> 360 <212> DNA <213> Honp sapiens <220> <221>

Highgp Ybase (Glp. Alg 8e0)ly Gln Gly Leu Glu Trp Met Gly Trp

35 _ 40 45

Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe Gln Asp
50 55 60

| Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr Met Glu
65 70 75 . 80

Leu Gly Gly Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg
85 90 g5

Thr Gln Glu Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln Gly Thr
100 105 110

Met Val Thr Val Ser
115

210> 51

<211> 360

212> DNA

<213> Homo sapiens

220>
<221> CDS

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

<400> 51

cag gtec. cag ctg gtg caa tet ggg get gag gtg aag aag cet ggg gece
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15



<223> <400>

gtg
Ser
gtg
ggc
Tyr
ega
CTyr
Gu
gcc

aag
Ay
aag
ttc
Met

cag
Met

Trp
aca

aag cct

999

Ala du Val
gtc tcc tgt

96 Ser
Phe Thr
gee cet

Hs Trp

Val
Ay
gga
Val

47 cag gtc cag ctg gtg caa tct ggg get gag

gcc 48 Gn Val Gn Leu Val dn
Lys Lys Pro Ay Ala 1 5 10 15 tca
cag get tct gga tac atg tte ace
Lys Val Ser Cys G n Ala Ser Ay
Phe 20 25 30 tat atg cac tgg gtg

caa tygag tgg atg 144 50/ 141
%%/2?4%0 Gy Gn dy Leu

l\/bt 35 40 45 gga tgg atg aac act aac agt ggt
tat gca cac aag ttt 192 dy Trp Met Asn
tegrgtepase s*e@ toeytell aagriget Gof ¥9a tAraatd §tq ygc pige B¢ 55

SeP /2080y 851 209
aca gge tac 240

Thr Ser Efe Ser Thr Ay T%Er 65 70 75 80 [platg gag ctg
ggc ggc ctg aca tct gac gac acg gee gtg tat tat tgt
288 Met Gu Leu Ay Ay Leu Thr Ser AnggAs Thr Al a

tayAteTRC Tg8 LBPsCBSCW) 895 cofc§eagar %€ &
Vall ArgRC1 9 eatBe 0UF 63A861330eu Alla TMHOMIDT

'Tyfa«&éttﬂﬁs g
gﬂg Tyr Tyr Tyr Ala Met Asp Val _Trp Ay Gn

100
Thr

1
Met

110 ggg aca

Val Thr

@}Mﬂﬁﬁ%@@% 94 h&%CP}?@Q‘Rf Qﬁyaf’l?e age

Val

Thr Leu T

£88.g-egt 214 ac

g gtc ace gtc t&% tca 360 Ay
Ser Ser 115 120 <210> 48

gga tgg atg aac act aac agt ggt gece aca gge tat gea cac aag ttt
Gly Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe

50

cag gac agg
Gln Asp Arg

65

atg gag ctg
Met Glu Leu

<400>

gcg aga ace
‘Ala Arg Thr
gga acce clg
Gly Thr Leu
115
<210> b2
211> 120
212> PRT
<213> Homo

52

gte acce
Val Thr

ggc ggc
Gly Gly
85

cag gag
Gln Glu
100

gte acc

Val Thr

5b

60

ctg ace agg gac acg tcc atc age aca gge tac
Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr

70

75 80

ctg aca tet gac gac acg gee gtg tat tat tgt
Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys

90 95

gtt tac tac tac gect atg gac gtc tgg gge caa
Val Tyr Tyr Tyr Ala Met Asp Val Trp Gly Gln

105 110

gte tet tea
Val Ser Ser

sapiens .

120

96

ja—y

44

192

240

288

336

360




<211> 120 <212> PRT <213> Honp sapi ens <400> 48 dn
Val dn Leu Val Gn Ser Ay Ala Gu Val Lys Lys Pro
@y Ala 15 10 15 Ser Val Lys Val Ser Cys @ n Al a
Ser Ay Tyr Met Phe Thr Gy Phe 20 25 30 5 1/14 1 Tyr
Met His Trp Val Arg A n Ala Pro Gy Gn Ay Leu Qu
Trp Met 35 40 45 Ay Trp Met Asn Thr Asn Ser Ay Al a
WrGyWM‘NaHMlys%&ﬁ?@ 60 dn Asp Arg Val
Thr Leu Thr Arg Asp Thr Ser er Thr Gy Tyr 65 70

0 u L T a
Gh\z/gvaqT(f/lrdvEr%? q&ysﬁ&sgo)%g g gy‘ﬁgi%ﬁ% WPy 1!Har
I Tyr Tyr Ala®Vet Asp Val Trp &y G n 100 105 110 c;y
Thr Met Val Thr Val Ser Ser 115 120 <210> 49 <211>
<212> DNA <213> Honp sapi ens <220> <221> CDS
Se]gj@é;}(slyal Seg5ds 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
3b 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

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> CDS

<222> (1).. (357)
<223> '

400> 53



<223> <400> 49 cag ctg gtg caa tet ggg get gag gtg aag
aag ect ggg gee tca gtg 48 Gn Lou Val Gn Ser Ay
Ala Au Val Lys Lys Pro Ay Ala Ser Val 1 5 10 15 aag
gte tcc tgt cag get tct gga tac atg ttc ace ggc tte
tat atg 96 Lys Val Ser Cys G n Ala Ser Ay Tyr Mt
Phe Thr Ay Phe Tyr Met 52/141 20 25 30 cac tgg gtg

cga cag gee ect gga caa t, gag tgg atg gga tgg
144 His Trp Val Arg Gngﬁ/efprélog(}y Gn dy Leu Gu

5 te
5Bl B i fF R e 1 AT
Vajdrin @ﬂyG aSerhbliGAfa Ghu YalaLyk d.veyRrophéy dla #&p 50
1 55 60 agg gtsc ace ctg ace aggygac aeg tee atgsage aca

ggc tac atg gag 240 Arg Val Thr Leu Thr Arg-Asp Thr
Ser Ile Ser Thr Ay Tyr Met Au 65 70 75 80 «ctg ggc

t t
gt@gggi%& %&@t%% c GFGQ%EE r&ﬁ?agggﬁkaémiggr'%#aﬂ%gl 96

L
Vakr @g,ri %Ns aa/ §eg d}lgsTyraMet Bafg G4y tPheaby ac

tac get ahg gac gtc tgg ggc caa ggg aca 336 Thr. A n
GQu Val Tyr Tyr Tyr Ala Met Asp Val Trp Ay Gn Ay

Thr 100 105 110 atg gtc acc gtc tct tc 353 Met Val
atdRacVillg 26F ckdSag<ddd2cbQga caa ggg ctt gag tgg atg gga 144
Met His Trp Val Arg Gln Ala Pro Gly Gin Gly Leu Glu Trp Met Gly

35 40 45

tgg atg aac act aac agt ggt gece aca gge tat gea cac aag ttt cag 192
Trp Met Asn Thr Asn Ser Gly Ala Thr Gly Tyr Ala His Lys Phe Gln
50 55 60

gac agg gtc ace ctg acec agg gac acg tece atc age aca gge taec atg 240
Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Gly Tyr Met
65 70 75 : 80

gag ctg ggc gge ctg aca tet gac gac acg gee gtg 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 ctg gegg 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 cgt cte tte 357
Asp Asn Gly His Arg Leu Phe
1156

<210> 54
211> 119
<212> PRT



<211> 117 <212> PRT <213> Honp sapiens <400> 50 dn
Leu Val @n Ser Ay Ala Qu Val Lys Lys Pro Ay Ala

Ser Val 1 5 10 15 53/141 Lys Val Ser Cys A n Al a Ser
@y Tyr Met Phe Thr Ay Phe Tyr Met 20 25 30 His Trp
Val Arg Gn Ala Pro Ay An Ay Leu Qu Trp Met Ay

Trp 35 40 45 Met Asn Thr Asn Ser Ay Ala Thr Ay Tyr
Ala His Lys Phe A n Asp 5 /5(; Arg Val Thr Lou Thr
Arg Asp Thr Ser Ile Ser Thr y Tyr Met Au 65 70 75

<2ﬁ@ hy SyicGky Leu Thr Ser Asp Asp Thr Ala Val Tyr
Tyr Cys Ala Arg 85 90 95 Thr A n Gu Val Tyr Tyr Tyr

Ala Met Asp Val Trp Ay A@n dy Thr 100 105 110 Met
M Jhr Val Ser 115 <210> 51 <211> 360 <212> DNA

<213> Hono_ sapi ens _<220> <221> CDS <222> (13..§360)
Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser

1 5 | 10

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 .55 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 GIln 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 sapiené

£220>
<221> CDS
<222>  (1).. (342)




<223> <400> 51 cag gtc cag ctg gtg caa tct ggg get gag
gtg aag aag cct ggg gcc 48 dn Val @dn Lou vVal @n
Ser Ay Ala Gu Val Lys Lys Pro dy Ala 1 5 10 15
54/ 141 G tea gtg aag gtc tee tgt cag get tet gga
tac atg ttc ace ggc ttc 96 Ser Val Lys Val Ser Cys
G@n Ala Ser Ay Tyr Met Phe Thr Ay Phe 20 25 30 tat
atg cac tgg gtg cga cag t4 gga caa ggg ctt gag
tgg atg 144 Tyr Met Hi sg'cﬁ:/cgllijArg Gn Ala Pro Ay
¢o%3n Gy Leu Gu Trp Met 35 40 45 gga tgg atg aac act
aac agt ggt gcc aca ggc tat gca cac aag ttt 192 Qdy
Trp Met Asn Thr Asn Ser Ay Ala Thr Ay Tyr Ala His
<abyss Bhe 50 55 60 cag gac agg gtc ace ctg ace agg gac
acg tee ate age aca gge tac 240 dn ASE g Val Thr '
gat it THlE Aty a8spcaphpcSeealgas Sef cthredy glanjet age7eecrs 48
AsBOleafH geg T‘P&%Eﬂ%ﬂ@?o CAS ML%ﬁtAlgaVaE@%r 10| @%‘3
gtg tat tat tgt 28 Met Qu Leu Ay Gy Leu Thr Ser
1 Asp Asp Thr ®Al a VaI Tyr Tyr &s 85 90 95 gcgtPaga ace
cag gag gtt tac tac tac get atg gac gtc tgg ggc caa
336 Ala Arg Thr A n Qu Val Tyr Tyr Tyr Ala Met Asp
BAg/ASETHSS &Py AL Parohea 38e 1y 28488 tc Bt dite Téeeasﬁ c 96
Glh elrgt B 36 116 AsnTOYs Loy S&@ SdhGiNaderSesl $en Th5S620

20 25 30
tcc aac aat aag aac tac tta get tgg tac cag cag aaa 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 aaa ctg cte att tac tgg gea tet ace cgg gaa tee ggg gte 192
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60
cet gac cga tte agt ggc age ggg tet ggg aca gat tte act cte ace 240
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80
atc age acce ctg cag get gaa gat gtg gea gtt tat tac tgt cag caa 288
‘1le Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95

tat tat agt act cct cecg acg tte gge caa ggg acc aag gtg gaa atc 336
Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile

100 : -105 - 110
aaa cgt _ _ 342

Lys Arg



<210> 52 <211> 120 <212> PRT <213> Hono sapi ens
<400> 52 55/141 Gn Val @n Leu Val An Ser Ay Al a
Gu val Lys Lys Pro dy Ala 1 5 10 15 Ser Val Lys
Val Ser Cys @ n Ala Ser Ay Tyr Met Phe Thr Ay Phe 20
25 30 Tyr Met His Trp Val Arg Gn Ala Pro dy Gn dy
Lou u Trp Met 35 40 45 Gy Trp Met Asn Thr Asn Ser
Ay Ala Thr Ay Tyr Ala Hi he 50 55 60 Gn Asp
Arg Val Thr Leu Thr Arg i'sg;/‘%?l er Ile Ser Thr Ay
I ﬁ_S 70 75 80 Met Qu Leu Gy @y Leu Thr Ser Asp
Asp r Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Thr G n
<C@du Ve Tyr Tyr Tyr Ala Met Asp Val Trp Ay Gn 100
PS5 g Gy Thr Lou Val Thr Val Ser Ser 115 120
<210> 53 <211> 357 <212> DNA <213> Honp sapi ens
<212 0Homep 9api egpS

<400> 56
Asp Tle 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 Tyr Ser
20 2b 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 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
85 90 95

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 . 110

Lys Arg

210> 87

{211> 337

<212> DNA

{213> Homo sapiens



<222> (1).. (357) <223> <400> 53 56/141 gte cag ctg
gtg caa tet ggg get gag gtg aag aag ect ggg gcc tea 48
Val A n Leu Val Gdn Ser Ay Ala Qu Val Lys Lys Pro
Gy Ala Ser 1 510 15 gtg aag gtc tee tgt cag get tet
gga tac atg ttc ace ggc ttc tat 96 | Val Lys Val Ser
Cys An Ala Ser Ay Tyr Met Phe Thr Ay Phe Tyr 20 25
30 atg cac tgg gtg ega Cct gga caa ggg ett
gag tgg atg gga 144 th@&%gfr%p?vm Arg An Ala Pro
oddy Gn Ay Lou Gu Trp Met Gy 35 40 45 tgg atg aac
act aac agt ggt gcc aca ggc tat gca cac aag ttt cag
<22192 CBfp Met Asn Thr Asn Ser Ay Ala Thr Ay Tyr Ala
oddys s, Big)yd n 50 55 60 gac agg gtc ace ctg ace agg
ac acg tee ate age aca ggc tac atg 240 Asp Arg Val
<22%?r Lou Thr Arg Asp Thr Ser Ile Ser Thr Ay Tyr Met 65
70 75 80 gag ctg ggc gge ctg aca tct gac gac aeg gcc
tg tat tat tgt gcg 288 du Lou Gy Ay Lou Thr Ser
<4(%p %p Thr Ala Val Tyr Tyr Cys Ala 85 90 95 aga ace

gt gid abfGalacctd ae e 8d0cd gt gt 33 48
gaaglge % gr@ ThratgGBE gi%al Ty{ %C;grc TiZ{gCAI a Ngtgé%ap

Asnzpu Vs Mgty Tht G1ny eem1 bp0 Y58 Seipleyadaatal get ledctidgt

1 etc ttc 3575 Asp Asn Ay Hi siArg Leu Phe 115 15

gag agg gece acc ate aac tge aag tce age cag agt gtt tta tac age 96
GIlu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 . 30
tce aac aat aag aac tac tta get tgg cac cag cag aaa cca gga cag 144
Ser Asn Asn Lys Asn Tyr Leu Ala Trp His Gin Gln Lys Pro Gly Gln
35 40 45
cct cct aaa ctg cte att tac tgg gea tet ace cgg gaa tce ggg gte 192
Pro Pro Lys Leu Leu 1le Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 _ 60

cct gac cga tte agt gge age ggg tet ggg aca gat tte act cte ace 240
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65 70 75 80

atc age acc ctg cag get gaa gat gtg gea gtt tat tac tgt cag caa 288
Tle Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gin

85 90 95

tat tat agt act cct ccg acg tic ggc caa ggg acc aaa gtg gat ate a 337

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Asp Ile

100 105 110

210> 58




<210> 54 <211> 119 <212> PRT 57/141 <213> Hono

sapi ens <400> 54 Val G n Leu Val Gn Ser Ay Ala Gu
Val Lys Lys Pro Ay Ala Ser 1 5 10 15 Val Lys Val
Ser Cys Gn Ala Ser Gy Tyr Met Phe Thr Gy Phe Tyr 20
25 30 Met Hs Trp Val Arg Gn Ala Pro Ay Gn Gy Leu
GQu Trp Mt Ay 35 40 45 Trp Met Asn Thr Asn Ser Qy
Ala Thr Ay Tyr Ala His S in 50 55 60 Asp Arg
Val Thr Leu Thr Arg Asp éﬁlr/{;g?lﬁe Ser Thr Ay Tyr
<2%a{t }\fzs 70 75 80 du Leu Ay Gy Leu Thr Ser Asp Asp
r a Val Tyr Tyr Cys Ala 85 90 95 Arg Thr Gn Qu
2% BRF Tyr Tyr Ala Met Asp Val Leu Gy Pro Arg 100

<91 AsRAsn Gy His Arg Leu Phe 115 <210> 55
ég§1§&§4§é&<£f2> DNA <213> Honp sapi ens <220> <221>
CDS

<400> 58
Asp Leu Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Ash 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 hb 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 90 95

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Asp Ile
100 105 110

210> 59

211> 342

- £212> DNA

{213> Homo sapiens

<220>
<221> €DS
<222> (1)..(342)
<2235 '



<222> (1).. (342) 58/14 1 <223> <400> 55 gat att gtg
atg ace cag act cca gac tee ctg get gtg tat ctg ggc 48
Asp Ile Val Met Thr Gn Thr 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 agt gtt tta tac age 96 G u Arg Ala Thr
Ile Asn Cys Lys Ser Ser G n Ser Val Leu Tyr Ser 20 25

30 tcc aac aat aag aac gz/txs get tgg tac cag cag
aaa cca gga cag 144 Ser n Lys Asn Tyr Leu Ala

Trp Tyr Gn Gn Lys Pro Ay @n 35 40 45 act cct aaa
ctg etc att tac tgg gca tct ace egg gaa tee ggg gtc
<4(1@)§ 5$ro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg

gafd é’l:tsgfg Gy ¥al a0 tep £9 S 182G 1698kt ggg qgt &%Cg%?

g aca at tte act etc ace 24
rspridects! 85 Toe, 0t Jesdrodsp e Lasptiondalriver sy Fhr 65
1 70 75 80 atgs age ace ctg caggget gaa gat gtgjgca gtt
tat tac tgt cag caa 288 1Ile Ser Thr Lou Gn Ala Gu
Asp Val Ala Val Tyr Tyr Cys A n Gn 85 90 95 tat tat

gaélgiggagiéc @6t £eJaACHgd ta@xggﬂ,% ggas cgggaga;CEtﬁaﬁagiegz g84a

ate 3 Tyr_ Ty ro_Pro_Th y Gn dy
G e b T ahhe gvag@ﬂ% 9% Glaapre el 2&9 Tvry§erArg
59/ 141 20 30

tce aac aat aag aac tac tta 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

cet cet aaa th ctc att tac tgg gea tet acc cgg gaa tec gge gte
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 b5 60

cct gac cga ttc agt gge age ggg tet ggg aca gat ttc act cte acc

‘Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65 70 75 80

atc age acc ctg cag get gaa gat gtg gea gtt tat tac tgt cag caa

Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
856 90 95

tat tat agt act cct ccg acg tte gge caa ggg acc aag gtg 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> 60

48

96

144

192

240

288

336

342



<210> 56 <211> 114 <212> PRT <213> Honb sapi ens

<400> 56 Asp Ile vVal Met Thr A n Thr Pro Asp Ser Leu

Ala Val Ser Lou dy 15 1015 du Arg Ala Thr Ile

Asn Cys Lys Ser Ser @n Ser Val Leu Tyr Ser 20 25 30

[ Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr A n dn Lys

Pro Ay @n 35 40 45 Pro Pro Lys Leu Leu Ile Tyr Trp

Ala Ser Thr Arg Gu Ser &g Aalg 150 55 60 Pro Asp Arg

Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr
2p 79145 80 Ile Ser Thr Leu G n Ala Gu Asp Val Al a
<2§§| i%ll: Tyr Cys A n A@n 85 90 95 Tyr Tyr Ser Thr Pro

0 Phe Ay Gn @y Thr Lys vVal Qu Ile 100 105

<2130 Hémes si@ns210> 57 <211> 337 <212> DNA <213> Hono

sapi ens 60/ 141 <220> <221> CDS <222> (1)..(336)

<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 Ser Val Leu Tyr Ser
20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gla 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
65 70 75 80

o

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 Val Glu Ile
100 105 110
Lys Arg
<210> 61
211> 342
<212> DNA

<213> Homo sapiens

<9205




<223> <400> 57 gat ctt gtg atg act cag tot cca gac too

ctg get gtg tot ctg ggc 48 Asp Lou Val Met Thr A n
Ser Pro Asp Ser Leu Ala Val Ser Leu Ay 1 5 10 15 gag
‘agg gee ace ate aac tgc aag tee age cag agt gtt tta
tac age 96 Gdu Arg Ala Thr Ile Asn Cys Lys Ser Ser
A n Ser Val Lou Tyr Ser 20 25 30 too aac aat aag aac

tac tta get tgg cac cag ca gga cag 144 Ser
n Asn Lys Asn Tyr Lou ﬁl%y/a'lﬁgl Iilis Gn Gn Lys Pro

<zﬁ>y &@ 35 40 45 cot cot aaa ctg etc att tac tgg gea
ot ace egg gaa tee ggg gtc 192 Pro Pro Lys Leu Leu
<232 TYr..TP42)Ala Ser Thr Arg Qu Ser Ay Val 50 55 60

98Bt gac ega ttc agt ggc age ggg tot ggg aca gat ttc
act etc ace 240 Pro Asp Arg Phe Ser Ay Ser Ay Ser

Ay Thr Asp Phe Thr .Leu Thr 65 70 75 80 ate age ace

46P9 R0 get gaa gat gtg gea gtt tat tac tgt cag caa
58 le Ser Thr Lou G n Ala Ju Asp Val Ala Val Tyr
- gammptt e e ; ack nca@5t@0 98 cliicateq atg aagc gt acotccdogeaacy

t (o 7 T, Ser
As;Sr I@eg\%gﬁ g?«%m@r %1% §ela ?o %e% %ﬁ/ 18 ﬁﬂxﬁygﬁvg]ﬁr Wro d{y

! 100 105 1105 <210> 58 1/ 1419° <211> 112 <21{»> PRT
<213> Hono sapi ens

gag ccg gee tee ate tec tge agg tet agt cag age ctec 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 ttg gac tgg tac ctg cag aag cca ggg cag
Asp Asp Gly Asn Thr Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln
35 40 45

tct eca cag ctc cta ate tat acg ctt tce tat cgg gee tet gga gte
Ser Pro Gln Leu Leu Ile Tyr Thr Leu Ser Tyr Arg Ala Ser Gly Val
50 55 60

cca gac agg tte agt gge agt ggg tea gge act gat tte aca étg aaa
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 70 75 30

alc agc agg gte gag get gag gat gtt gga gtt tat tac tge atg caa
Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln
8h 90 95

cglt ata gag ttt cect tac act ttt gge cag ggeg acc aza gtg gat ate
Arg Ile Glu Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Asp Ile
100 105 110

aaa cgt

Lys Arg

48

96

144

192

240

288

336

342




<400> 58 Asp Leu Val Met Thr G n Ser Pro Asp Ser Leu
Ala Val Ser Leu dy 15 10 15 Gu 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 His G n G n Lys
Pro Ay Gn 35 40 45 Pro Pro Lys Leu Leu Ile Tyr Trp
Ala Ser Thr Arg Qu Ser Ay Val 50 55 60 Pro Asp Arg
Phe Ser Gy Ser Ay Ser Thr p Phe Thr Leu Thr
65 70 75 80 Ile Ser ThrégLE}é{gélanI a Qu Asp val Ala
Val Tyr Tyr Cys G n Gn 85 90 95 Tyr Tyr Ser Thr Pro
Pro Thr Phe Ay G n @y Thr Lys Val Asp Ile 100 105
110 <210> 59 <211> 342 <212> DNA <213> Hono sapi ens
<2f0}2052 <221> CDS <222> (1).. (342) <223> 62/141
<400> 59 gat att gtg atg act cag tet eca gac tec ctg
<Z2Het H14 tct ctg gge 48 Asp lle Val Met Thr G n Ser
oo Asp Ser Leu Ala Val Ser Leu 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 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 Tvr 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 5b 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 70 75 80

Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln
85 90 95

Arg Tle Glu Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Asp Ile
100 105 110

Lys Arg

<210> .63
S <211> 342
<212> DNA



gag agg gcc ace ate aac tgc aag tee age cag agt gtt
tta tac age 96 du Arg Ala Thr Ile Asn Cys Lys Ser
Ser Gn Ser Val Leu Tyr Ser 20 25 30 tee aac aat aag
aac tac tta get tgg tac cag cag aaa cca gga cag 144
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gn G n Lys
Pro Ay Gn 35 40 45 ect eet aaa ctg etc att tac tgg
gca tet ace egg gaa tee g_gtg/g{gl 92 Pro Pro Lys Leu
Leu Ile Tyr Trp Ala Ser Thr” Arg u Ser dy Val 50 55

egl_ C ttc agt gge age ggg tct ggg aca gat ttc
<Zg‘%t gél%oggg%le% O Pro Asp Arg Phe Ser Ay Ser Gy Ser

@y Thr Asp Phe Thr Leu Thr 65 70 75 80 ate age ace

<2%(;8>g cag get gaa gat gtg gca gtt tat tac tgt cag caa
8 Ille Ser Thr Leu G n Ala Au Asp Val Ala Val Tyr

<2Zr &% Gn Gn 85 90 95 tat tat agt act cet ceg acg

234 go¢ . ¢84)009 ace aag gtg gaa ate 336 Tyr Tyr Ser
Thr Pro Pro ' Thr Phe Ay A n Ay Thr Lys Val Qu lle

<23P0 105 110 aaa egt 342 Lys Arg <210> 60 63/141
<211> 114 <212> PRT <213> Honp sapiens <400> 60 Asp
Ile Val Met Thr A n Ser Pro Asp Ser Leu Ala Val Ser

4%y By 15 10 15

gat gtt gtg atg act cag tect ceca cte tee ctg cee gte ace cet gga
Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 b 10 15

gag ccg gee tece ate tece tge agg tet agt cag age cic ttg gat agt
Glu Pro Ala Ser Tle Ser Cys Arg Ser Ser Gln Ser Leu Leu Asp Ser
20 25 | 30

gat gat gga aac acc tat ttg gac tgg tac ctg cag aag cca ggg cag
Asp Asp Gly Asn Thr Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln
3b 40 45

tet cca cag ctc cta ate tat acg ctt tee tat cgg gee tet gga gte
Ser Pro Gln Leu Leu Ile Tyr Thr Leu Ser Tyr Arg Ala Ser Gly Val
B0 55 60

cca gac agg titc agt gge agt gegg tca gge act gat ttc aca ctg aaa
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 ' 70 ' 75 _ 80

atc agc agg gtg gag get gag gat gtt gga gtt tat tac tge atg caa
Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln
3b 90 95

cgt ata gag ttt cct tac act ttt gge cag ggg acc aag gtg.gaa atc
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



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 Al a
Trp Tyr An dn Lys Pro Ay Gn 35 40 45 Pro Pro Lys
Lou-Leu Ile Tyr Trp Ala Ser Thr Arg Qu Ser @y Val
50 55 60 Pro Asp Arg Phe Ser Ay Ser Ay Ser Ay Thr
Asp Phe Thr Leu Thr 65 70 75 80 1Ile Ser Thr Leu d@n
Ala Gu Asp Val A a Val gyyﬁgrlquys Gn G@n 85 90 95
~ Tyr Tyr Ser Thr Pro Pro Thr Phe Ay G@n Ay Thr Lys
aa¥algt@ u Ile 100 105 110 Lys Arg <210> 61 <211> 342 349
<212> DNA <213> Hono sapi ens <220> 64/141 <221> CDS
Lysorgs (1).. (342) <223> <400> 61 gat att gtg atg act
cag tct cca etc tec ctg ccc gtc ace cct gga 48 Asp
Ile Val Met Thr A n Ser Pro Leu Ser Leu Pro Val Thr
Pro Ay 1 5 10 15 gag ccg gcc tec ate tee tgc agg tct
agt cag age etc ttg gat agt 96 du Pro Ala Ser lIle
<2§§>r &45 Arg Ser Ser A n Ser Leu Leu Asp Ser

211> 114
212> PRT
213> Homo sapiens

<400> 64
Asp Val Val Met Thr GIn Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 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
35 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
65 70 75 80

Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln
85 90 95

Arg Tle Glu Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 - 105 110

Lys Arg



20 25 30 g'at gat gga aac ace tat ttg gac tgg tac ctg

cag
Asp
cag

Lys

oA

aag
Trp
etc
192
Al a

999

Phe

&

cca ggg cag 144 Asp Asp Ay Asn Thr Tyr Leu
Leu Gn Lys Pro Ay G n 35 40 45 tet cca
eta ate tat acg ctt tee tat egg gcc tet gga

Tyr

Ser
Ser Ay
tca ggc
Ser Ay

70 75 80
git tat tac
&Y Asp Vval

gag ttt
ﬁg}? ate 336
8o Fhplelgs

Arg 65/141
Hono sapi ens

<23®u Ser

Leu Pro Val Thr Pro Ay

<400> 62 Asp Il e Val

Pro Gn Leu Leu Ile Tyr Thr Leu Ser Tyr

Val 50 55 60 cca gac agg tte agt ggc

act gat ft tg aaa 240 Pro Asp
Ser Ay éeaf/?af%‘ ‘Cll'hr Asp Phe Thr Leu

ate age agg gtg gag get gag gat gtt
tge atg caa 288 Ile Ser Arg Val Qu
Ay Val Tyr Tyr Cys Met G n 85 90 95
ect tac act ttt gge cag ggg ace aaa
Arg Ile Au Phe Pro Tyr Thr Phe Gy
Val Asp Ile 100 105 110 aaa cgt 342
<210> 62 <211> 114 <212> PRT <213>

1510 15 du Pro

&g Ile Ser Cys Arg Ser Ser @ n Ser Lou Leu Asp
Ser %% 25 3(3
222> (1).. (339

223>

<400> 65

gat
Asp
1

gag
Glu

gat
Asp

tet.

Ser

cca
Pro
65

ate

- Ile

get

att
Ile

ccg

Pro

gat
Asp

cca
Pro
50

gac

Asp

agc

Ser

aca

gtg
Val

gee

Ala

gg84a
Gly
35

cag

Gin

agg
Arg

agg
Arg

caa

atg
Met

tce
Ser
20

aac

Asn

cte

Leu

ttc
Phe

gtg
Val

ttg

acce
Thr

atc
Ile

acce
Thr

cta

Leu

agt

Ser

gag
Glu
85

tac

Met Thr A n Ser Pro

cag

Gln

tce

Ser

tat
Tyr

ate
Ile

ggc
Gly
70

gct
Ala

act

act
Thr

tge
Cys

ttg

Leu

tat
Tyr
h5

agt

Ser

gag
Glu

ttt

cca

Pro

agg
Arg

gac

40

acg
Thr

gg8
Gly

gat
Asp

geC

ctc

Leu

tet
Ser
25

tgg
Trp

ctt

Leu

teca

Ser

gtt
Val

cag

tce

Ser

10

agt

Ser

tac

Tyr

tce

Ser

gg¢C
Gly

cig

Leu

cag
Gln

ctg

Leu

tat
Tyr

act
Thr

75

gga
Gly
90

EEE

gtt
Val

acc

cceC

Pro

age

Ser

cag
Gln

CE8
Arg
60

gat
Asp

tat
Tyr

aag

gtc
Val

cte

Leu

aag

45

gce
Ala

tic
Phe

tac

Tyr

gtg

acc cct
Thr Pro
15

ttg gat

Leu Asp
30

cca ggg
Pro Gly

tct gga
Ser Gly

aca ctg
Thr Leu

tge atg
Cys Met
95

‘gag atc

ggd
Gly

agt

Ser

cag
Gln

gte
Val

aad

80

caa

Gln

aaa

48

96

144

192

240

288

336



Asp Asp Ay Asn Thr Tyr
35 40 45 Ser
Lou Ser Tyr Arg Ala Ser Ay Val
Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr
Ile Ser Arg Val

Pro Ay

65 70 75 80

Val
Tyr Thr

<22 > <400>
ccc §Pe

ctg
Ser
ccg
cehat
Arg N
t at

Pro
gcc
agt
Ser
ttg

210> 66

211> 113
212> PRT
<213> Homo

<400> 66

Asp Ile Val

1

Glu Pro Ala

Asp Gly
35

Asp

Pro Gln
50

Ser

Pro
65

Asp Arg

- Ile Ser Arg

Ala Thr Gln

dn

acc
Ser
ate
Au
Leu

tgg

Leu
tcc
96

Leu
gac

sapiens

Thr Gln
5

Met

Ser Ile Ser
20

Asn Thr Tyr

Leu Leu Ile

Phe Gly

70

Ser

Val Glu Ala

8h
Thr

Leu Tyr

- 100

Lou

Thr Pro Leu

Cys Arg Ser

25

Leu Asp Trp
40

Tyr Thr Leu
bh

Ser Gly Ser

Glu Asp Val

Phe Gly Gln
105

ISP

at g act

Asp Trp Tyr

Gu Ala du Asp Val
Tyr Tyr Cys Met G n 85 90 95 Arg Ile A u Phe Pro
Phe Ay Gn Ay
110 Lys Arg <210> 63
2&?(}1'}@!1&1 5[29' BRSPRZ 497 619261y TQPELYS<€£2E1& e L3£5342)
3 gat gtt gt

cct gga
Leu Pro Val

5 Asp Val Val

Thr

Yal Asp Ile
<212> DNA 66/ 141

cag tct
MBLO0 Thr Gln
Pro Ay 1 5 10 15 gag -
tcc tgc agg tct agt cag agc etc ttg
Pro Al a Ser

Leu A n Lys
Pro Gn Leu Leu He Tyr Thr
50 55 60 Pro Asp Arg

Lou Lys

cca et

Ile Ser Cys Arg Ser Ser

Ser Leu Pro Val
10

Ser Gln Ser Leu
Tyr Leu Gln Lys
45

Ser Tyr Arg Ala
60

Gly Thr Asp Phe
75

Gly Val Tyr Tyr
90

Gly Thr Lys Val

Asp Ser 20 25 30 gat gat gga aac acc
tac ctg cag aag cca ggg cag 144

Thr Pro Gly
15

Leu Asp Ser
30

Pro Gly Gln

Ser Gly Val

Thr Leu Lys

80

Cys Met Gln
95

Glu Ile Lys

110

Ay
100 105

339



CKP1167 114

Asp Asp Ay Asn Thr Tyr Leu Asp Trp Tyr Leu G n Lys
Pro Ay Gn 35 40 45 tat cca cag etc eta ate tat acg
ctt tcc tat egg gcc tct gga gtc 192 Ser Pro G n Leu
Leu Ile Tyr Thr Leu Ser Tyr Arg Ala Ser Ay Val 50 55
60 cca gac agg ttc agt ggc agt ggg tca ggc act gat ttc
aca ctg aaa 240 Pro Asp Arg Phe Ser Gy Ser dy Ser
@y Thr Asp Phe Thr Leu 70 75 80 ate.agc agg
gtg gag get gag gat gtt gga gtt tat tac tgc atg caa
288 Ille Ser Arg Val Gu Ala Ju Asp Val Ay Val Tyr
Tyr Cys Met A n 85 90 95 <cgt ata gag ttt cat tac act
ttt ggc cag ggg acc aag gtg gaa ate 336 Arg Ille GQu
Phe Pro Tyr Thr Phe Gy An Ay Thr Lys vVal Qu lle
100 105 110 67/ 141 aaa cgt 342 Lys Arg <210> 64
<212> PRT <213> Hono sapi ens <400> 64 Asp
oMal Met Thr Gn Ser Pro Leu Ser Leu Pro Val Thr
Pro y 1510 15 Gu Pro Ala Ser Ile Ser Cys Arg
Z2Ker M6y G n Ser Leu Leu Asp Ser 20 25 30 Asp Asp Gy

28N dilo dygicheu Asp Trp Tyr Leu Gn Lys Pro Ay Gn
35 40 45 :

220>
221>
<222>
223>

<400>

gat
~ Asp
1

gag
Glu

tce

Ser

cct

Pro

cct
Pro
6b

atc

Ile

att
Ile

agg
Arg

adac

Asn

cet
Pro
50

gac

Asp

agce

Ser

CDS

..

67

gtg
Val

gee

Ala

aat
Asn
35

aaa

Lys

cga

Arg

acce
Thr

(342)

atg
Met

acc
Thr
20

aag

Lys

ctg

Leu

tic
Phe

ctg

Leu

act
Thr

ate

Ile

aac

Asn

ctc

Leu

agt

Ser

cag
Gln

cag
Gln

aac

Asn

tac

Tyr

att
Ile

gg¢C
Gly
70

get
Ala

tect cea

Ser Pro

tge aag
Cys Lys

tta gect
Leu Ala
40

tac tgg
Tyr Trp

b5

agc ggg
Ser Gly

gaa gat

gac

Asp

tee
Ser
25

tgg
Trp

gea

Ala

tet

Ser

gtg.

tee
Ser
10

age

Ser

tac

Tyr

tct
Ser

BEgg
Gly

geca

ctg

Leu

cag
Gin

cag
Gln

ace
Thr

aca
Thr
75

gtt

Glu Asp Val Ala Val

get
Ala

agt

Ser

cag
Gln

Ccgg
Arg
60
gat
Asp

tat
Tyr

gte
Val

gtt
Val

aaa
Lys
45

gaa
Glu

tte
Phe

tac

Tyr

tct

Ser

tta

Leu
30

ceca

Pro

tece

Ser

act

Thr

tgt
Cys

ctg
Leu
15

tac

Tyr

gga
Gly

g88
Gly

cte

Leu

cag
Gln

ggc

Gly

age

Ser

cag
Gin

gte
Val

aCcC
Thr
80

caa
Gin

48

96

144

192

240

288



Ser Pro A n Leu Leu Ile Tyr Thr Leu Ser Tyr Arg Al a
Ser Ay Val 50 55 60 Pro Asp Arg Phe Ser Ay Ser Ay
Ser Ay Thr Asp Phe Thr Leu Lys 65 70 75 80 1Ile Ser
Arg Val GQu Ala Qu Asp val Ay Val Tyr Tyr Cys Mt
Gn 859095 Arglle u Phe Pro Tyr Thr Phe Ay Gn
@y Thr Lys Val Gu Ile 100 105 110 Lys Arg 68/141
<210> 65 <211> 339 <212?:§»M}§§33> Hono sapi ens

<220> <221> CDS <222> (1) <223> <400> 65 {
gat att gtggqtg ace cag act ﬁga etc tee ctg g;‘sc gtc
ace cct gga 48 Asp Ile Val t Thr A n Thr o Lou
Ser Leu Pro Val Thr Pro Ay 1 5 10 15 gag ceg gec tcc

tig it t
G e WL e Ede gt o B e R 1
Tyy dyr pigy v Pro B Bor Phat @a@%@éﬂﬁ@ hee LentGlut legac
tgg tac gh@ cag aag cca ggg cag 144 Asp Asp Gy Asn
Thr Tyr Leu Asp Trp Tyr Leu G n Lys Pro Ay Gn 35 40
45

aaa cgt

Lys Arg

210> 68

211> 114

212> PRT

<213> Homo sapiens

<400> 68
Asp Ile 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 Tyr Gln Gln Lys Pro Gly Gln
356 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
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 Prq Pro Thr Phe Gly Gln.Gly Thr Lys Leu Glu Ile

336

342



tet.cca cag etc cta ate tat acg ctt tcc tat egg gcc
tet gga gtc 192 Ser Pro G n Leu Leu Ile Tyr Thr Leu
Ser Tyr Arg Ala Ser Ay Val 50 55 60 cca gac agg ttc
agt ggc agt ggg tca gge act gat tte aca ctg aaa 240
Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe
Thr Leu Lys 65 70 75 80 ate age agg gtg gag get gag

gat gtt gga gtt tat tac aa 288 1lle Ser Arg
Val Qu Ala Gu Asp Val E%/%?l%r Tyr Cys Met @ n 85

90 95 ggppaca caa ttg tagzact ttt ggc cag;ggg ace aag
gtg gag ate aaa 336 69/141 Ala Thr G n Lou Tyr Thr
Phe Ay G@n @y Thr Lys vVal Au Ile Lys 100 105 110
Ly$Wre339 Arg <210> 66 <211> 113 <212> PRT <213> Hono
sapiens <400> 66 Asp Ile Val Met Thr Gn Thr Pro Leu
Ser Lou Pro Val Thr Pro dy 15 10 15 du Pro Al a
Ser Ile Ser Cys Arg Ser Ser A n Ser Lou Lou Asp Ser 20
25 30 Asp Asp Ay Asn Thr Tyr Leu Asp Trp Tyr Leu dn
Lys Pro Gy @n 35 40 45 Ser Pro G n Leu Leu Ile Tyr
Qi ggu Ser Tyr Arg Ala Ser Ay Vval 50 55 60

211> 342
<212> DNA
<213> Homo sapiens

<220>

<221> CDS

<222> (1)..(342)
<223>

<400> 69

gat git gtg atg act cag act cca gac tece ctg get gtg tet ctg gge
Asp Val Val Met Thr Gln Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 ) 10 15

gag agg gcc acce ate aac tge aag tec age cag agt gtt tta cac aag
Glu Arg Ala Thr Tle Asn Cys Lys Ser Ser Gln Ser Val Leu His Lys
20 25 30

tec aac aat aag aac tat tta 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

cct cet aaa ttg cte att cac tgg get tet ace cgg gaa tte ggg gte
Pro Pro Lys Leu Leu Ile His Trp Ala Ser Thr Arg Glu Phe Gly Val
50 bbh 60

cct gac cga ctc agt gge age ggg tct geg aca gat tte act cte ace
Pro Asp Arg Leu Ser Gly Ser Gly Ser Ala Thr Asp Phe Thr' Leu Thr
65 o S (VI 75 80

48

96

144

192

240




Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe
Thr Leu Lys 65 70 75 80 Ile Ser Arg Val u Ala Qu
Asp Val Ay Val Tyr Tyr Cys Met G n 85 90 95 Ala Thr
Gn Leu Tyr Thr Phe Ay G@n @y Thr Lys Val Qu lle
Lys 100 105 110 Arg 70/141 <210> 67 <211> 342
<212> DNA <213> Honp sapiens <220> <221> CDS <222>
(1)..(342) <223> <400> f%[jga]g A4t gtg atg act cag tct
cca gac tee ctg get gtg g ggc 48 Asp Ile Vval
Met Thr G n Ser Pro Asp Ser Leu Ala Val Ser Leu Gy 1
510 15 gag agg gcc ace ate aac tgc aag tee age cag

atagiRcide tta chacgedgea@ac @ty #¢ag gt ataThtad fet AsE @ps

4% gl S8 ofhWiSEIYAbo bl FUL VG020 e g pac
aat aag aac tac tta aaa cca gga
cag 144 SeBbAsn Asn Lys Asn9(Tyr Leu Ala Trp9yr dn
A@n Lys Pro Ay An 35 40 45 ect cct aaa ctg etc att
tac tgg gca tct ace egg gaa tee ggg gtc 192 Pro Pro

tat yiet | gat BB cekectPynccTiipe Aeg S 8FRAracAr geaccls SEe Gty

Tyfkﬁyr Ala Val Pro Leu Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile

100 105 110

aaa cgt

Lys Arg

<210> 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 Leu Ala Trp Tyr GIn 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 b5 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 Gin Gln

288

336

342




50 55 60 cct gac cga tte agt ggc age ggg tet ggg aca
gat ttc act etc ace 240 Pro Asp Arg Phe Ser dy Ser
Ay Ser Ay Thr Asp Phe Thr Leu Thr 65 70 75 80 ate
age ace ctg cag get gaa gat gtg gca gtt tat tac tgt

cag caa 288 |Ile Ser Thr Leu @n Ala Au Asp Val Al a
Val Tyr Tyr Cys A n Gn 71/141 85 90 95 tat tat agt

act cct ceg aeg ttc ggc ce aag ctg gag ate
336 Tyr Tyr Ser Thr Pro?%?{g‘?'%iraPhe Gy Gn dy Thr

Lys Leu Gu lfl e 100 105 110 ¢aa cgt 342 LyggArg
<210> 68 <28 1> 114 <212> P <213> Hono sapi ens
<400> 68 Asp Ile Val Met Thr G n Ser Pro Asp Ser Leu

Vi 14
Tyﬁls’[%rq‘/ﬁsa ;gg ng ?Le e?hrGlle%1 éSGeI% %/a Gﬁé ﬂr}@;?r%fgu ?thiSiegO
Ser Asn A8%h Lys Asn Tyr L% Ala Trp Tyr GlA0QA n Lys
Pro Ay Gn 35 40 45 Pro Pro Lys Leu Leu Ile Tyr Trp
Ala Ser Thr Arg Qu Ser Ay Val 50 55 60 Pro Asp Arg
LypHeéeser @y Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr
65 70 75 80

<2100 71

211> 342

<212> DNA

<213> Homo sapiens

<2207

<221> CDS

222> (1).. (342)
<223>

400> 71

gat att gtg atg acc cag acg cca gac tcc ctg get gitg fet ctg gge
Asp Ile Val Met Thr Gln Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 b 10 15

gag agg gece ace ate aac tge aag tece age cag agt gttt tta tac age
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

tecc aac aat aag aac tac tta 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

cet cet aaa ctg cte att tac tgg gca tet acc cgg gaa tee ggg gte
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 _ 55 ' _ 60

48

96

144

192



Ile Ser Thr Leu Gn Ala Au Asp Val Ala Vval Tyr Tyr
Cys Gn Gn 85 90 95 Tyr Tyr Ser Thr Pro Pro Thr Phe

@y Gn dy Thr Lys Lou Qu lle 72/141 100 105 110
Lys Arg <210> 69 <211> 342 <212> DNA <213> Hono
sapi ens <220> <221> CDS <222> (1).. (342) <223>
<400> 69 gat gtt gtg atg act cag act cca gac tec ctg

get gtg tet ctg gge 48 l, Val Met Thr A n Thr
Pro Asp Ser Leu Al a Val é%p Lgljlé

coBGEeah 1EafRoud 0t 8 FGEafadefol il 42 A2
Pr@ésp\ﬁerlg Plesu Spir sGlWy§e12012§e30Glyt ébr deo Bt Thad-egabhn at

gstta get tgg tacyfag cag aaa ccaggga cag 144 Serchs
~ Asn Lys Asn Tyr Lou Ala Trp Tyr A n Gn Lys Pro

A n 35 40 45 cct cot aaa ttg etc att cac tgg get tct
at 8o 200 gégacageg&ggaagtggt é‘%% %é%r gtPrt%tLya% LEQ daglcdd €

Trp 0
Ilfglégrcﬁa Ie% G&gtﬁlggﬁhaéépg\@é e Vglegwacﬁyrggvs thlé gﬁf
etc ace 240g5 Q0 95

tat tat agt act cct ccg acg ttec age caa ggg ace aag gtg gaa atce
Tyr Tyr Ser Thr Pro Pro Thr Phe Ser GIn Gly Thr Lys Val Glu Ile
100 105 110

aaa cgt
Lys Arg

210> 72

211> 114

<212> PRT

213> Homo sapiens

<400> 72
'Asp Ile 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 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 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

y 1 510 15 gag agg

240

[ne]

88

336

342



Pro Asp Arg Leu Ser Ay Ser Gy Ser Ala Thr Asp Phe
Thr Leu Thr 65 70 75 80 73/141 ate age age ctg cag
get gaa gac gtg gca gtc tat tac tgt cag caa 288 Ile
Ser Ser Leu G n Ala Ju Asp Val Ala Val Tyr Tyr Cys
Gn dAn 85 90 95 tat tat get gtt cet etc acc tte ggc
caa ggg aca ega ctg gag att 336 Tyr Tyr Ala Val Pro
Leu Thr Phe Ay G n Gy F /A% %ouGIuIIelOOlOS
110 aaa cgt 342 Lys AWg <21 <211> 114 <212>
g5PRT <213> Honmo g@pi ens <400> 7QcAsp Val Val Met gfhr
Gn Thr Pro Asp Ser Leu Ala Val Ser Leu Gy 1 5 10 15
GQu Arg Ala Thr Ile Asn Cys Lys Ser Ser G n Ser Val

11&%%& %3 %9 ?&% @@u A§S Cya‘}s%lﬁﬁ%@ofgfg chfellne@hﬁ' a

Trp Tyr ro Pro
Leu Leu Ileaflls Trp Ala Ser $r Arg G u Phe d% val
50 55 60 Pro Asp Arg Leu Ser Ay Ser Ay Ser Ala Thr
Phe Thr Lou Thr 65 70 75.80_ 1le Ser Ser Leu G n
Tml arcer Asp Ryal Py dhwdthesar ¢in GdysTha hyaVial 7y hhe

160 105 110

Lys Arg

210> 73

211> 342

<212> DNA

213> Homo sapiens

<220
<221> CDS

222> (1).. (342)
223>

<400> 73

gat gtt gtg atg act cag tct cca gac tecec ctg act gtg tet ctg gge
Asp Val Val Met Thr Gln Ser Pro Asp Ser Leu Thr Val Ser Leu Gly
1 5 10 ' 15

gag agg gcc acc ate aac tge aag tec age cag agt gitt 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 gct 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

cct cet aag ctg ctc att tac tgg gea cet ace cgg gaa tce ggg gte

48

96

144

192



85 90 95 Tyr Tyr Ala Val Pro Leu Thr Phe dy Gn dy
Thr Arg Leu u Ile 100 105 110 Lys Arg <210> 71
<211> 342 <212> DNA <213> Honp sapiens <220> <221>
CDS <222> (1)..(342) <223> <400> 71 gat att gtg atg
ace cag aeg cca gac tee ctg get gtg tet ctg gge 48
Asp Ile Val Met Thr Gn Thr Pro Asp Ser Leu Ala Va
Ser Leu dy 1510 15 g C ace ate aac tgc aag
tee age cag agt gtt tta ?229285936 GQu Arg Ala Thr
Prd BBy 48 LMSTRERy Sy A1 SRS THR! Adell1 I ¥er 305 0 25
30 tee aac aat aag aac tac tta get tgg tac cag cag
az¥ cca gga cag 14 5 Ser Asn Asn Ly& Asn Tyr Leu Al a
Trp Tyr Gn Gn Lys Pro Ay @n 35 40 45 cct cct aaa
ctg ctc att tac tgg gca tet ace egg %ga tee ggg gtc
CCHPAC £§9 TP ety 8EC 1886 Tatesqy mcTrgntALEe I6F thraggy g 240
Préd AkpSeFg Bhy el 6BOSEP (89 Jez/ Tyl The CAspdfke qUR [duCTIRIL
ggc age ggg tct_ggg aca gat ttc act ctc ace 240 Pro
65Asp Arg Phe SerW%y Ser Gy Ser @y Thr Asp Phe &hr

Leu Thr
atc agc age ctg cag get gaa gat gtg gea gtt tat tac tgt cag caa 288
Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln

85 90 95
tat tal agt act cct ccg acg ttc gge cag gge ace aag gig gaa atce - 336
Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

aaa cgt _ 342
Lys Arg
210> 74
211> 114
212> PRT

213> Homo sapiens

<400> 74
Asp Val Val Met Thr Gln Ser Pro Asp Ser Leu 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



65 70 75 80 ate age ace ctg cag get gaa gat gtg gca
gtt tat tac tgt cag caa 288 Ile Ser Thr Lou G n Ala
@ u Asp Val Ala Val Tyr Tyr Cys Gn Gn 85 90 95 tat
tat agt act cct ccg acg ttc age caa ggg ace aag gtg

gaa ate 336 Tyr Tyr Ser Thr Pro Pro Thr Phe Ser G n
Gly Thr Lys Val Qu Ile 100 105 110 aaa cgt 342 Lys
Arg <210> 72 <211> 114 7%%2%{4? <213> Honp sapi ens
<400> 72 Asp Il e Val Thr Pro Asp Ser Leu
Algy Val Ser LouGI5151015 €] g Ala Thr Ile

Asn Cys Lys Ser Ser G n Ser Val Leu Tyr Ser 20 25 30
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gn Gn Lys

PrERp3e Bhe ng%]éos‘ég 9?3 & B e R R Th%ﬁgﬂxgh A g

65Phe Ser Qvy Ser7(GIy Ser Gly Thr 7Asp Phe Thr Leu 8(hr
76/ 141 65 70 75 80 Ile Ser Thr Lou Gn Ala Au Asp
Val Ala Val Tyr Tyr Cys G n dn 85 90 95 Tyr Tyr Ser

lgiermer Peo GfthrAllahﬁltséﬁpd’ai &3 VahrTyry Syrvars Gla ¢lre

85 90 95

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 1056 110

Lys Arg

<210> 75

211> 342

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

222> (1).. (342)
<2235

<400> 7h _

gatl gtt gtg atg act cag tct cca gac tee ctg get gtg tet ctg gge 48
Asp Val Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly

1 5 10 15

gag agg gec acc atc aac tgc aag tec age cag ggt gtt tta cac aag 96
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Gly Val Leu His Lys
' 20 25 30

tce aac aat aag aac tat tta get tgg tac cag cag aaa cca gga cag 144
Ser Asn Asn Lys.Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln




100 105 110 Lys Arg <210> 73 <211> 342 <212> DNA
<213> Honp sapiens <220> <221> CDS <222> (1).. (342)
<223> <400> 73 gat gtt gtg atg act cag tct cca gac tee
ctg - act gtg tct ctg ggc 48 Asp Val Val Met Thr @n
Ser Pro Asp Ser Leu Thr Val Ser Leu Ay 1 5 10 15 gag
agg gee ace ate aac tge aag tee age cag agt gtt tta

tac age 96 Gu Arg Ala n Cys Lys Ser Ser.
@n Ser Val Leu Tyr Ser g?/igofst ee aac aat aag aac

tac t4p get tgg tac cag cag aaa cca gga; cag 144  Ser
Asn Asn Lys Asn Tyr Lou Ala Trp Tyr Gnh G n Lys Pro
@y AGn 35 40 45 cct cct aag ctg etc att tac tgg gca

e /141 P
cof Sy fre or s §é%§g%f% el e g o 5o 1
Progdrgolmcteydetcla Hie Tapthlggseadbr dgg ¢t Phgdlackelgat

ttgy act etc ace 24f; Pro Asp Arg Phg Ser Ay Ser Ay

Ser Ay Thr Asp Phe Thr Leu Thr 65 70 75 80 ate age

age ctg cag get gaa gat gtg gca gtt tat tac tgt cag
ccﬁfgﬁczégi cte agt gge age ggg tet geg aca gat tte act cic ace 240

Pro Asp Arg Leu Ser Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr
65 70 75 80

atc agc age ctg cag get gaa gac gtg gea gte tat tac tgt cag caa 288
Tle Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 9b

tat tat gect gtt cct ctec acce titc gge caa ggg aca cga ctg gag att 336
Tyr Tyr Ala Val Pro Leu Thr Phe Gly Gin Gly Thr Arg Leu Glu Ile
100 105 : 110

aaa cgt : 342
Lys Arg '

<210> 76

211> 114

<212> PRT

<213> Homo sapiens

- <400> 76

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 25 30

. Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln



Ile Ser Ser Leu A n Ala Au Asp Val Ala Vval Tyr Tyr
Cys An Gn 85 90 95 tat tat agt act cct ecg acg ttc
ggc cag ggg ace aag gtg gaa ate 336 Tyr Tyr Ser Thr
Pro Pro Thr Phe Ay Gn Ay Thr Lys Val A u He 100 105
110 aaa cgt 342 Lys Arg <210> 74 <211> 114 <212>
PRT <213> Hono sapi ens <400> 74 Asp Val Val Mt Thr
A@n Ser Pro Asp Ser Lou §hy Valg $er Leu Ay 1 5 10 15
GQu Arg Ala Thr Ile Asn Cys Lys Ser Ser A n Ser Val
Lou T34 Ser 20 25 30 48er Asn Asn Lys #sn Tyr Leu Ala
Trp Tyr Gn An Lys Pro Ay @n 35 40 45 Pro Pro Lys
Lou Leu Ile Tyr Trp Ala Pro Thr Arg Qu Ser Ay Val
Prd @hrddlys BOu 32u60lePHOs Asp MagSEhahbarrg@ W Bae yyvSer
Gy, Thr Asp Phe Th 5Lou Thr 65 70 675 80 Ile Ser Ser
Leu An Ala Qu Asé Val Al a Val TerTyr Cys An Gn 85
90 95 Tyr Tyr Ser Thr Pro Pro Thr Phe Ay Gn @y Thr

pré&YEp VAle B sbh&14109: 199 dd04 I8 AD Phe Thr Leu Thr
65 70 75 80

Tle Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 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> (DS

<222> (1).. (342)
<223>

<400> 77

gat att gtg atg acc cag acg cca gac tce ctg get gtg tet ctg gge
"~ Asp 1le Val Met Thr Gln Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

- gag agg gcc acc atc aac tge aag tce age cag agt gtt tta tac age
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
' 20 256 30

48

- 96



<210> 75 <211> 342 <212> DNA <213> Hono sapi ens
<220> <221> CDS <222> (1).. (342) <223> <400> 75 gat
gtt gtg atg act cag tct cca gac tee ctg get gtg tet
ctg gge 48 Asp Val val Met Thr A n Ser Pro Asp Ser
Leu Ala Val Ser Lou Ay 1 5 10 15 gag agg gcc ace ate
aac tgc aag tee age cag ggt gtt tta cac aag 96 QG u
Arg Ala Thr Ile Asn Cys gys Ser4 $er Gn Gy Val Leu
H's Lys 20 25 30 tee aac aat aag aac tat tta get tgg
tac cag cag aaa cca gga cag 144 Ser Asn Asn Lys Asn
Tyr Le aTrBad’y An.Gn g/s Pro An 79/141 35
teq 52 PR FECatAl 1Y Bttt ¢ Cc&égtcga& @%ﬁ CCBtERcE gy
Segdant Ash 099 ABhCTO2eu A0 RipoTiy S1lhetlnl By IPre HiysGIH p
Al a Thr Arg Qu Pg@ @y Val 50 55 gg cet gac cga
etc agt ggc age ggg t geg aca gat ttc”act etc ace
240 Pro Asp Arg Leu Ser Ay Ser Gy Ser Ala Thr Asp
he . Thr Thr 65,70 75 80 _ate age age cag
ol ATt P GiB Ular th 497 AEREE Pht ARG EaRindE® fHerte,
Pr&éirollens Ghn JAialld GyAdpp\Vela Aéma WalArEyGlJ ver @iy Gin
Ggdy 85 90 95 55 60

cet gac cga tfc agt ggec age ggg tet gegg aca gat tte act cte acc
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

atc age acc cltg cag get gaa gat gtg gea gtt tat tac tgt 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 cct ccg acg ttc gge caa ggg ace aag gtg 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> 178

<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 5 : 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser

144

192

240

288

336

342



tat tat get gtt cct etc ace ttc gge caa ggg aca cga
ctg gag att 336 Tyr Tyr Ala Val Pro Leu Thr Phe Qvy
Gn dy Thr Arg Lou Gu Ile 100 105 110 aaa cgt 342
Lys Arg <210> 76 <211> 114 <212> PRT <213> Hono
sapiens <400> 76 Asp Val Val Met Thr Gn Ser Pro Asp
Ser Lou Ala Val Ser Lou dy 15 10 15 du Arg Ala
Thr Ile Asn Cys Lys Ser Ser Gm @y Val Lou H's Lys 20
25 30 Ser Asn Asn Lys Asn Tyr Lou Ala Trp Tyr Gn Gn
Lys Pro @y Gn 80/141 3f 40 45 Pro Pro Bgs Leu Leu
Ile Hs Trp Ala Ser Thr Arg Au Phe Ay Val 50 55 60
Pro Asp Arg Leu Ser Ay Ser Gy Ser Ala Thr Asp Phe

Sed WsnLodh Ths AsBSTyAOLAD ABH Trhl By1S&Nn I|h Led Peb 1A @ [d u
Asp Val Ala Val Tyr Tyr Cys Gn An 85i1§0 95 Tyr Tyr

Al a Pro Leu Thr PﬁQGyGnGyTh Arg Leu GQu
Ile 100 105 110 Lys Arg <210> 77 <211> 342

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 ' 60

Fro 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 90 95

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

Lys Arg

210> 79

211> 342

212> DNA

{213> Homo sapiens

<2205
<221> (DS

<222> (1)..(342)
<223>

<400> 79 _

gat gtt gtg atg act cag tct ceca gac tee ctg get gtg cet ctg gge

Asp Val Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Pro Leu Gly
1 5 : 10 . 15



<212> DNA <213> Honp sapiens <220> <221> CDS <222>

(1).. (342) <223> <400> 77 gat att gtg atg ace cag

acg cca gac tee ctg get gtg tct ctg gge 48 Asp lle

Val Met Thr @n Thr Pro Asp Ser Leu Ala Val Ser Lou

Gy 15 10 15 gag agg gcc ace ate aac tgc aag tee age

cag agt gtt tta tac age 96 Qdu Arg Ala Thr Ile Asn

Cys Lys Ser Ser @n Ser é/éi‘l_J,/LPlil yr Ser 20 25 30

81/141 tee aac aat aag aac tac tta get tgg tac cag

a r L r u

e P O Aoyl 7 G M ey 9
Clidaschly SR Ide thonabys by gsa Bt OdeScagtalghen fe I

gtc 192 offro Pro Lys Leudseu Ile Tyr Trp Aha Ser Thr

Arg Au Ser Gy Val 50 55 60 cct gac cga ttc agt ggc

age ggg tet ggg aca gat tte act etc ace 240 Pro Asp
tedVadc Phe ok YoaPeltOe¥t S8z B cdBrcaSR e Tha LU

Thr 65 70 75 80 , ate age ace ct% cag got gaa at ﬁgg
Seyagnghsn Lyg Atsaéﬁtsgleetbégacl‘a@ Dagbly | Endats Fre GlESH n

Ala Gm Asp Val Ala Vvah Tyr Tyr Cys Gg G n 85 90 95

tat tat agt act cct ccg acg ttc ggc caa ggg ace aag

gtg gaa ate 336 Tyr Tyr Ser Thr Pro Pro Thr Phe Qvy

ccfict@an The chysatVabaGtdgld® tet ace cgg gaa tte ggg gte 192
Pro Pro Lys Leu Leu Ile His Trp Ala Ser Thr Arg Glu Phe Gly Val
50 b5 60

144

cct gac cga cte agt gge age ggg tet geg aca gat tte act cte ace 240
Pro Asp Arg Leu Ser Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr
65 70 75 80

atc aac age ctg cag gect gaa gac geg gea gte tat tac tgt cag caa 288
Ile Asn Ser Leu Gln Ala Glu Asp Ala Ala Val Tyr Tyr Cys Gln Gln
85 90 95

tat tat get gtt cct cte ace tte gge caa ggg aca cga ctg gag att 336
Tyr Tyr Ala Val Pro Leu Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile
100 105 110

aaa cgt 342
Lys Arg '

210> 80

211> 114

212> PRT

<213> Homo sapiens

<400> 80
Asp Val Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Pro Leu Gly



100 105 110 aaa cgt 342 Lys Arg <210> 78 <211> 114
<212> PRT <213> Hono sapiens <400> 78 Asp Ile Val Met

Thr G n Thr Pro Asp Ser Leu Ala Val Ser Leu Ay 15

10 15 du Arg Ala Thr Ile Asn Cys Lys Ser Ser G n Ser

Val Leu Tyr Ser 82/141 20 25 30 Ser Asn Asn Lys Asn

Tyr Lou Ala Trp Tyr Gn An Lys Pro Ay @n 35 40 45

Pro Pro Lys Lou Leu Ile gyt T{p Ala Ser Thr Arg A u

Ser Ay Val 50 55 60 Pro Asp Arg Phe Ser Gy Ser Ay

1 Ser Gy Thr sAsp Phe Thr Leu Jfir 65 70 75 80 5/l e Ser
Thr Lou Adn Ala Qu Asp Val Ala Val Tyr Tyr Cys G n

@n 85 90 95 Tyr Tyr Ser Thr Pro Pro Thr Phe Ay dn
GliEArg AT TS TYalAH Oyd 1.9s SRO0Sd0B14 Kdr ¥aIS LA His24> 79

<211> 342 <212> DNA <213> [
3 %0 325 Hono sapi ens 30

Ser Asn Asn Lys Asn His Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 4h

Pro 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 75 80

Ile Asn Ser Leu GIn Ala Glu Asp Ala Ala Val Tyr Tyr Cys Gln Gln
85 90 95

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)
223>

<400> 81
gat att gtg atg act cag ftct cca gac tece ctg get gtg tet ctg gge



<220> <221> CDS <222> (1).. (342) <223> <400> 79 gat
gtt gtg atg act cag tet cca gac tee ctg get gtg cet
ctg gge 48 Asp Val Val Met Thr A n Ser Pro Asp Ser
Lou Ala Val Pro Lou Ay 1 5 10 15 83/141 gag agg gee
ace ate aac tgc aag tee age cag agt gtt tta cac aag 96
GQu Arg Ala Thr Ile Asn Cys Lys Ser Ser G n Ser Val
Leu H's Lys 20 25 30 teg macjant aag aac cat tta get
tgg tac cag cag aaa cca gga cag 144 Ser Asn Asn Lys

AspSN eHV . Met ThraGTH Bed WioQAdp S0 LY SATR PaCsyr @ty 85 40
45 ect cct attg ctc att cac tgg get tct ace egg gaa

Lite ggg gtc “192 Pro Pro Lyslq)_eu Leu Ile Hi's }F’rp Al a
Ser Thr Arg Gu Phe Gy Val 50 55 60 cct gac cga ctc

ag% %gc g?e gEEg tct %c aca gat ttc act ctc ace 240

BADFENTGF AFY AE P BRAFRSET €8 CaBrasy BliTHte Ay pfe -

Glirglels Thr 1% A Ths §9s Rresanclad®rcVgl ¢ag Tet sgaa
gac gcg a gtc tat tac t cag caa 288 I |e Asn Ser

Leu G n a GQu Asp Ala Val Tyr Tyr q?’QG'nGInSS
- 90 95 tat tat get gtt cct ctc ace ttc ggc caa ggg aca

cga ct ag att. 33 Tyr Tyr Ala Val Pro Leu Thr Phe
toffBocift 888 Bk 1t o1 &OF A% 1% SrBaraR08 A 160 Snctdy
SeB42n Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

cet cet aaa ctg cte att tac tgg gea tet ace cgg gaa tee ggg gte
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 b5 60

cct gac cga tte agt gge age ggg tet ggg aca gat tte act cte ace
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

atc age acc ctg cag get gaa gat gtg gea gtt tat tac tgt 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 cct ccg acg tic gge caa ggg acc aaa gtg gat atc
Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Asp Ile
100 105 110

aaa cgt

Lys Arg

210> 82

211> 114

<212> PRT

<213> -Homo sapiens

96

144

192

240

288

336

342



Lys Arg <210> 80 <211> 114 <212> PRT <213> Hono
sapi ens <400> 80 Asp Val VvVal Met Thr G n Ser Pro Asp
Ser Leu Ala Val Pro Leu Gy 84/141 15 10 15 du Arg
Ala Thr Ile Asn Cys Lys Ser Ser G n Ser Val Leu Hi s
Lys 20 25 30 Ser Asn Asn Lys Asn His Leu Ala Trp Tyr
Gn dn Lys Pro Ay Adn 35 40 45 Pro Pro Lys Lou Leu
Ile Hs Trp Ala Ser Thr &g, 3d u Phe Ay Val 50 55 60
Pro Asp Arg Leu Ser Ay Ser Gy Ser Ala Thr Asp Phe
Thr Len Thr 65 70 75 80 Ile Asn Ser Leu Gn Ala Qu
@s)p Ala Ala Val Tyr Tyr Cys A n @ n 85 90 95 Tyr Tyr
AW’a %Al Pro Leu Thr Phe Gy An dy Thr Arg Leu Qu

Asp IT8e VDOMAOTHhEIOn £ PAE Nsp29H> 181 A1920dP> S3AT eu<@y2>
{ DNA <213> H%no sapi ens <ZZOT0 <221> CDS 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 Ser Thr Arg Glu Ser Gly Val
50 bb 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 - 75 80

Tle Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Glan Gln
85 90 95

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Asp Ile
100 105 110

Lys Arg

<210> 83

211> 342

<{212> DNA

<213> Homo sapiens

<220>

<221> CDS

222> (1).. (342)
<223>



<222> (1)..(342) <223> <400> 81 gat att gtg atg act
cag tct cca gac tec ctg get gtg tct ctg ggc 48 85/141
Asp Ile Val Met Thr A n Ser Pro Asp Ser Leu Al a Val
Ser Leu dy 1 5 10 15 gag agg gcc ace ate aac tgc
aag tee age cag agt gtt tta tac age 96 du Arg Al a
Thr Ile Asn Cys Lys Ser Ser @ n Ser Val Leu Tyr Ser 20
25 30 tee aac aat aag agcrlag 4Ha get tgg tac cag cag
aaa cca gga cag 144 Ser Asn Asn Lys Asn Tyr Leu Ala
Trp Tyr Adn Gn Lys Pro Ay G n 35 40 45 ect cct aaa
tg etc att tac tgg gea tet ace egg gaa tee ggg gtc
44y SPro Pro Lys Leu Lou Ile Tyr Trp Ala Ser Thr Arg

gafidttSely Gy a¥al cap0t60 B &Ll taactsqatt k6 a0t Qgeg@age
st B0 BEDE SersEFochp o LAS Nt ries w6 65

1 70 75 80 atse age ace ctg cagpget gaa gat gtgrgca gtt
tat tac tgt cag caa 288 1Ile Ser Thr Leu dn Ala Gu
Asp Val Ala Val Tyr Tyr Cys An G n 85 90 95 tat tat

gagﬁﬁggggig @ﬁﬁ a&%ﬁhd@%@gdtﬂgggtﬁh @%?icggghgiggtﬁiaaaEﬁaé é%g

al.e I. r r ro r n

c18iFerb T Ao B 8t S 0 Sanieroint §a3 Siye
25 30

<210> 8220

tce aac aat aag aac tac tta 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

cct cet aaa tig cte att cac tgg get tet ace cgg gaa tte ggg gte
Pro Pro Lys Leu Leu Ile His Trp Ala Ser Thr Arg Glu Phe Gly Val
50 bb 60

cct gac cga ctc agt gge age ggg tet geg aca gat ttc act ctc ace
Pro Asp Arg Leu Ser Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr
65 70 75 80

atc age age ctg cag get gaa gac gtg gea gte tat tac tgt cag caa
Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln

85 90 95

tat tat get gitt cet ctc ace tfc gge caa ggg aca cga ctg gag att

Tyr Tyr Ala Val Pro Leu Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile

100 ' 105 110

aaa cgt
Lys Arg

<210> 84

43

96

144

192

240

288

336

342



<211> 114 <212> PRT <213> Hono sapi ens 86/141 <400>
82 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 G n Ser Val Leu Tyr Ser- 20 25 30 Ser Asn
Asn Lys Asn Tyr Leu Ala Trp Tyr G n dn Lys Pro Gy
A@n 35 40 45 Pro Pro Lys Leu Lou Ile Tyr Trp Ala Ser
Thr Arg Au Ser Gy Vval ) Pro Asp Arg Phe Ser
: Gy Ser Ay Ser Ay Thr g,g’-\s%r))/g’ﬁe46$hr Leu Thr 65 70 75
BB 1ig Ser Thr Leu G n Ala Gu Asp Val Ala Val Tyr
Tyr s @@n An 85 90 95 Tyr Tyr Ser Thr Pro Pro Thr
<2ﬁv?e % @n dy Thr Lys Val Asp Ile 100 105 110 Lys
2P0 Feb03afi3ns <211> 342 <212> DNA <213> Honp sapi ens
<220> <221> CDS <222> (1).. (342) <223>

<400> 84
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 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
B0 55 _ 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 90 95

"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

<2200




8 7/1 4 1 <400> 83 gat gtt gtg atg act cag tet cca
gac tee etg get gtg tct ctg gge 48 Asp Val Val Met
Thr A n Ser Pro Asp Ser Leu Ala Val Ser Leu Ay 1 5 10
15 gag agg gee ace ate aac tgc aag tee age cag agt
gtt tta tac age 96 Gu Arg Ala Thr Ile Asn Cys Lys
Ser Ser A n Ser Val Leu Tyr Ser 20 25 30 tee aac aat

aag aac tac tta get tgg gag cag gag aaa cca gga cag
144 Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr G n dn

obys B Gy An 35 40 45 ect eet aaa ttg etc att cac

t a9 t tet ace egg gaa ttc ggg gtc 192 Pro Pro Lys
<2%%u E@u-l(i”‘@)His Trp Ala Ser Thr Arg Qu Phe Ay Val 50

929 60 eet gac ega etc agt ggc age ggg tct gcg aca gat
ttc act etc ace 240 Pro Asp Arg Leu Ser Ay Ser Gy
Ser Ala Thr Asp Phe Thr Leu Thr 65 70 75 80 ate age

.<4@(g>e gtg cag get gaa gac gtg gea gtc tat tac tgt cag
caa 288 Ile Ser Ser Leu dn Ala u AsEanI Al a Val

BAqALCTENE 88 agCn°4g hebsegosass et tergrt gbg tGttciEceset ¢

AspCHet Y41 §8€ Th@aGB08c2Paocd §&:0 1gadlat VaB36r Jaur cIyr

1AIa Val Pro Leu Thr Phe dvy ?On Ay Thr Arg I§E5u Au
Ile 100 105110 aaa cgt 342 *Lys Arg <210> 88/ 141

~gag agg gee acce ate aac tge aag Lec 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

tcc aac aat aag aac tac tta 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

cct cet aaa ctg ctc att tac tgg gea tet ace cgg gaa tec gge gte
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

_ cct gac cga tte agt gge age ggg tet ggg aca gat tte act cte ace
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

atc age acc ctg cag get gaa gat gte gea gtt tat tac tgt 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 cect ceg z2cg tic gge caa ggg acc aag gtg 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

48

96

144

192

240

288

336

342



<211> 114 <212> PRT <213> Honp sapi ens <400> 84 Asp
Val Val Met Thr A n Ser Pro Asp Ser Leu Ala Val Ser
Leu dy 151015 du 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 G@n Lys Pro Ay Gn
35 40 45 Pro Pro Lys Leu Lou Ile His Trp Ala Ser Thr
Arg Qu Phe @y Val 50 §% 607 pPro Asp Arg Leu Ser Gy
Ser Ay Ser Ala Thr Asp Phe Thr Leu Thr 65 70 75 80
Ile Ser Ser Leu A n Ala Au Asp Val Ala val Tyr Tyr
Cys An An 85 90 95 Tyr Tyr Ala Val Pro Leu Thr Phe
@y Gn dy Thr Arg Leu Gu Ile 100 105 110 Lys Arg

OFP10RE85 <211> 342 <212> DNA <213> Honp sapi ens
<220> 89/ 141 <221> CDS <222> (1).. (342) <223>

<21 114

{212> PRT

<213> Homo sapiens

<400> 86
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 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 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 Th 80

Ile Ser Thr Leu GIn Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95

Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Glan Gly Thr Lys Val Glu Ile
100 105 110

Lys Arg

<210> 87
Q11> 327
<212> DNA



<400> 85 gac ate gtg atg ace cag tet cca gac tee ctg

get
Pro
gcc
age
Ser
tta
Asn
280
ace
Tyr
{29®mC

t
oy
2TBY

e
Bt

gge

g

gtg
Asp
ace
96

Val

get
Lys

tct ctg ggc 48 Asp Ile vVal Met Thr A n Ser
Ser Leu Ala Val Ser Leu Ay 1 5 10 15 gag agg
ate aac tgc aag tcc age cag agt gtt tta tac
Gu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gn
Leu Tyr Ser 20 25 30 tee aac aat aag aac tac

tgg tac cag cag gap C¢3y goga cag 144 Ser Asn
Asn Tyr Leu Ala Trp Tyr Gn dn Lys Pro Ay

AnAQafngCt cct aaa ctg ctc att tac tgg gca tet

€gg
Trp
ega

i

qex. .

Ser
G n
caa

o

gaa tee ggg gtc 192 Pro Pro Lys Leu Leu Ile
Ala Ser Thr Arg Au Ser Ay Val 50 55 60 cct
ttc agt ggc age ggg tct ggg aca gat tte act
240 Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay
Phe Thr Lou Thr 65 70 75 80 ate age ace ctg
gszy)gat gtg gca gtt tat tac tgt cag caa 288
Thr Leu G n Ala Gu Asp Val Al a Val Tyr Tyr
Gn 85 90 95 tat tat agt act cct ceg aeg ttc
ggg ace aag gtg gaa ate 336 Tyr Tyr Ser Thr
Thr Phe Ay Gn Gy Thr Lys Val Au Ile 100
aaa cgt 342 Lys Arg 90/141 <210> 86 <211>

gad kAt sl22s PR cag tct cca gge acc ctg tet ttg tet ceca ggg
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1

gaa aga
Glu Arg

tac tta
Tyr Leu

atc tat
Ile Tyr
50

gge agt
Gly Ser
65

cct gaa
Pro Glu

tac act
Tyr Thr

gce

Ala

gce
Ala
3b

ggt
Gly

daaa

Lys

gat
Asp

ttt
Phe

5 10 15

ace cte tee tge aag gec agt cag agt Tttt age age aac
Thr Leu Ser Cys Lys Ala Ser Gln Ser Phe Ser Ser Asn
20 25 30

tgg tac cag cag aaa cct ggc cag get cce agg ctg cte
Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
40 45

gea tece age agg gee act gge atc cca gac agg tte agt
Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
bb 60

tet ggg aca gac ttc act cte acce atc age aga ctg gag
Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
70 75 80

ttt geca gtg tat tac tgt cag cag tat gti acc tca ccg
Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Val Thr Ser Pro
85 90 95

gge ctg ggg acc aag gitg gag atc aaa cgt
Gly Leu Gly Thr Lys Val Glu Ile L&s Arg
100 | 105

43

96

144

192

240

288

327




<213> Honp sapiens <400> 86 Asp Ile Val Met Thr dn
Ser Pro Asp Ser Leu Ala Val Ser Leu dy 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 An Lys Pro Ay @n 35 40 45 Pro Pro Lys
Leu Lou Ile Tyr Trp Ala Ser Thr Arg Au Ser Gy Val
50 55 60 Pro Asp Arg P Ser Ay Ser Ay Thr
Asp Phe Thr Lou Thr 65@(?3}%1 gox Ile Ser Thr Leu A n
Ala Qu Asp Val Ala Val Tyr Tyr Cys G n G n 85 90 95
Tyr Tyr Ser Thr Pro Pro Thr Phe Ay G n @y Thr Lys
<2V§I ulle 100 105 110 Lys Arg <210> 87 <211> 327
<913 12pPNA 91/ 141 <213> Hono sapi ens <220> <221> CDS
<222> (1).. (327) <223> <400> 87 gaa att gtg ctg act
<2]e?e?g P&l cca ggc ace ctg tct ttg tct cca ggg 48

<213> Homo sapiens

<400> 88
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Lys Ala Ser Gln Ser Phe Ser Ser Asn
20 25 : 30

Tyr Leu Ala Trp Tyr GIln 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
b0 b5 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 1056

<210> 89
211> 325
1 ¢212> DNA
<213> Homo sapiens

220>
221> CDS




GQu lle Val Leu Thr Gn Ser Pro Ay Thr Leu Ser Leu
Ser Pro Ay 1 5 10 15 gaa aga gcc ace etc tee tgc aag
gcc agt cag agt ttt age age aac 96 G u Arg Ala Thr
Leu Ser Cys Lys Ala Ser A n Ser Phe Ser Ser Asn 20 25
30 tac tta gcc tgg tac cag cag aaa ect ggc cag get
ccc agg ctg etc 144 Tyr Leu Ala Trp Tyr A n d@n Lys
WoGy(HnNaFM)NgQ%VL%§5404SMetm ggt
gca tee agc agg gcc act ggc ate cca gac agg tte agt
<221§)2 ,&r)l E@Gy Ala Ser Ser Arg Ala Thr Ay Ile Pro
e Ser 50 55 60 ggc agt aaa tct ggg aca gac
<2¥$% act etc ace ate age aga ctg gag 240 dy Ser Lys
Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Ju 65
70 75 80 <cct gaa gat ttt gea gtg tat tac tgt cag cag
<49 8%t ace tca ccg 288 Pro Gu Asp Phe Al a Val Tyr

gaﬂ_ygtt%/gcg gt@ dFaNcay ke Valea T 2680 L0 85+80 t%% cctaag
gg_ace aag ¢ g ate aaa c 32

ASFr ralFf?ﬂé/ l%éuGJ@ yemwer L@Jsa %@r LepSan bey rAE%r@ &bo

1 105 92/ 141" 210> 88 <211> 19§ <212> PRT <218> Hono

sapiens <400> 88 Gu Ile Val Leu Thr An Ser Pro Ay
Thr Leu Ser Leu Ser Pro Ay 1 5 10 15

gaa aga gec acc cte tee tge agg gee agt cag agg att age agt tat
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Arg Ile Ser Ser Tyr
20 25 30

tta gee tgg tac caa cag aaa cct gge cag get cee aga cte cte ate
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45

tat gag gca gtc aaa agg gec act gge ate cca gee agg tic agt ggc
Tyr Glu Ala Val Lys Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 b5 &0

agt ggg tet ggg aca gag ttc acc ctec acc ate aac age cta gag cect
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Asn Ser Leu Glu Pro
65 70 75 80

gaa gat ttt gca gtt tat tic tgt cag cag cgt ggc age tgt cect gge
Glu Asp Phe Ala Val Tyr Phe Cys Gln Gln Arg Gly Ser Cys Pro Gly
85 90 g5

acg ttc gge cag ggg acc aag ctg gag atc aaa cgt t
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
100 10b

210> 90
<211> 108
212> PRT

48

96

144

192

240

288

325



GQu Arg Ala Thr

Ser Ser Asn 20

50 55 60 dy Ser
Ile Ser Arg Lou Qu

Leu Ser Cys

Lys Ala Ser @ n Ser Phe

25 30 Tyr Leu Ala Trp Tyr A n dn Lys
Pro Ay Gn Ala Pro Arg Leu Leu 35 40 45 1le Tyr Ay
Ala Ser Ser Arg Ala Thr Ay Ile Pro Asp Arg Phe Ser

Lys Ser Gy Thr Asp Phe Thr Leu Thr
65 70 75 80 Pro A u Asp Phe Al a

Val Tyr Tyr Cys G n A n Jy |4 Thr Ser Pro 85 90 95
Tyr Thr Phe Gly Leu Ay Thr/\/fl

210 48 Sﬁ%l a3

sapl ens

89 <211> 325

Lys Val Qu Ile Lys Arg
<212> DNA <213> Hono

20> <221> CDS 93/ 141 <222> (1).. (324)

<223> <400> 89 gat gtt ggg atg aca cag tct tea gee
<4@g,>e g@a tct ttg tct cca ggg

AS@é’&la@& M@% T@afeG

1 age agt tat 596

a Thr Lou Ser

GQu Arg Ala

Ser Gn Arg Ile Ser Ser Tyr

Glu Arg Ala Thr Leu Sér Cys Arg Ala

20

25

Leu Ala Trp Tyr Gln Gln Lys Pro Gly

35

Tyr Glu Ala Val Lys
50

Ser Gly Ser Gly Thr
65

Glu Asp Phe Ala Val
85

Thr Phe Gly Gln Gly
100

210> 91

211> 366

212> DNA

213> Homo sapiens

{220

<221> CDS

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

<400> 91

40

Arg Ala Thr Gly
55

Glu Phe Thr Leu
70

Tyr Phe Cys Gln

Thr Lys Leu Glu
105

48 Asp Val Ay Met Thr
Leu Ser Pro Gy 1 5 10 15

lox gex ser e Hyy Lgeeeaghew §@r agg @l

Jor Lou Ser Cys Amg Al a
20 25 30

Ser Gln Arg Ile Ser Ser Tyr
' 30

Gln Ala Pro Arg Leu Leu Ile
45

Ile Pro Ala Arg Phe Ser Gly
60

Thr 1le Asn Ser Leu Glu Pro
75 : 20

Gln Arg Gly Ser Cys Pro Gly
90 95

Ile Lys Arg




tta gee tgg tac caa cag aaa cct ggc cag get ccc aga
etc etc ate 144 Leu Ala Trp Tyr G n d@n Lys Pro Ay
G@n Ala Pro Arg Lou Lou Ile 35 40 45 tat gag gca gtc
aaa agg gee act ggc ate cca gee agg ttc agt ggc 192
Tyr Qu Ala Val Lys Arg Ala Thr Ay Ile Pro Ala Arg
Phe Ser Gy 50 55 60 agt ggg tot ggg aca gag ttc ace
etc ace ate aac age eta gag cfty 240 Ser Ay Ser dy
Thr @ u Phe Thr Leu Thr Tle Asn Ser Leu Qu Pro 65 70

Oug t tdo+t t c c c
ca 2B LodiSR Boq 2ok & S R SRR PRl B 00
GLiglal fn hotg Vek yPlseserydy prle @y Vab los b5 Phedlot blaygc
1 cag ggg aceraag ctg gag ate gga cgt t 325 Thiy Phe Gy

Gn dy Thr Lys Lou Qu Ile Lys Arg 100 105 <210> 90
<211> 108 <212> PRT 94/141 <213> Hono sapi ens <400>

D Vi t adde a Leu
REAGTE EINS NG Y e - e

a T
Sengl dvvs 8ol Ser (fvaryya Ada Ser St Ty TPl Thy Glyelyra) a
Trp Tyr @n Gn Lys Pro @y Gn Ala Pro Agg Leu Leu
Ile 35 40 45 Tyr Au Ala Val Lys Arg Ala Thr Ay lle
Pro Ala Arg Phe Ser Ay

tat atg cac tgg gtg cga cag gee cet gga caa ggg ctt gag tgg atg 144
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

gga tgg atc aac cct aac agt ggt gge aca aag tat gea cag aag ttt 192
Gly Trp 1le Asn Pro Asn Ser Gly Gly Thr Lys Tyr Ala Gln Lys Phe
50 55 60

cag gge agg glc acc atg acc agg gac acg tec atec age aca gee tac 240
Gln Gly 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 tct gac gac acg geec gtg tat tac tgt 288
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

geg aga gga tac gat att ttg act ggt tat gge tgg tte gac cece tgg 336
Ala Arg Gly Tyr Asp lle Leu Thr Gly Tyr Gly Trp Phe Asp Pro Trp
100 105 110

- gge cag gga acce ctg gte acc gte tee tea 366
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

210> 92
211> 122
<212> PRT



50 55 60 Ser Ay Ser Gy Thr A u Phe Thr Lou Thr Ile
Asn Ser Lou Qu Pro 65 70 75 80 d u Asp Phe Al a Val
‘Tyr Phe Cys Gn An Arg Ay Ser Cys Pro Ay 85 90 95
Thr Phe Ay @n Gy Thr Lys Lou GQu Ile Lys Arg 100

105 <210> 91 <211> 366 <212> DNA <213> Honpo sapi ens
<220> <221> CDS <222> (1).. (366) <223> <400> 91 9

5/1 4 1 cag gtc cag ctg @teg/c %ct ggg get gag gtg
aag aag ect ggg gee 48 n Leu Val @ n Ser

<Ay hhe GHeNal Lys Lys Pro Gly Ala 1510 15 tea gtg
aag gtc tee tgc aag get tct gga tac ace ttc ace ggc

tac 96 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr
4dhr &he Thr Gy Tyr 20 25 30 tat atg cac tgg gtg cga

gee cct ctt t atg 144 Tyr Met
CLEIaL T Ve VAR Plar serbdy Ale @ty Vel rhvel s Buo QLY ey
1 Met 35 40 43 gga tgg ate aacl(g:ct aac agt ggt jgge aca

aag tat gea cag aag ttt 192 dy Trp Ile Asn Pro Asn
Ser Ay Ay Thr Lys Tyr Ala G n Lys Phe

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
20 2b 30

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

Gly 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 80

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

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

<920
<221> CDS
222> (1).. (360)



50 55 60 cag ggc agg gtc ace atg ace agg gac acg tee
ate age aca gee tac 240 Gn Ay 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 tct gac gac aeg gee gtg tat
tac tgt 288 Mt Adu Leu Ser Arg Leu Arg Ser Asp Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 gcg aga gga tac gat
att ttg act ggt tat ggc § /E}ngac ccc tgg 336 Ala
Arg Gy Tyr Asp Ile Leu Thr y Tyr Gy Trp Phe Asp
Pro Trp 100 105 110 ggc cag gga ace ctg gtc ace gtc
tcc tea 366 Ay Gn Ay Thr Leu val Thr Vval Ser Ser
115 120 <210> 92 <211> 122 <212> PRT 96/ 141 <213>
<4@@ﬂ09§ap|ens <400> 92 dn Val @n Leu Val Gn Ser Ay
Ala Au Val Lys Lys Pro Ay Ala 1 5 10 15 Ser Va
cag\wdo\gae SkE atscady§cinege SR &G TG retrhragriret MaE €5
Gl Wal 202 PedWal Toim bt GIT"_VSGI-S?T OlyVakuAd G pRbasiRrelydy
Gn dy Lou Gu Trp Met 40 45 Ay Trp Ile Asn Pro
1 Asn ser Gly5Gly Thr Lys Tyr Madan Lys Phe By 55 60
Gn dy Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser
Thr Al a T¥r
tce ctg aga cic
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20 25 30

tece tgt gea gee tet gga tte ace ttt agt age tat

tgg atg agt tgeg gtc cge cag gect cca ggg aag ggg ctg gag igg glg
Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
3b 40 45

gee aac ata aag caa gat gga agt gag aaa tac tat gtg gac tct gtg
Ala Asn Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
50 5h 60

aag ggc cga tte acc atc tce aga gac aac gcc aag aac tca ctg tat
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

ctg caa atg aac acc ctg aga gec gag gac acg get gtg tat tac tgt
Leu Gln Met Asn Thr Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

_geg aga gat cgt ttg tgg acc cag ggg ttt ttt gac fac tgg gge cag
Ala Arg Asp Arg Leu Trp Thr Gln Gly Phe Phe Asp Tyr Trp Gly Gln
100 105 110

.gga acc ctg gtc ace gte tee tea
Gly Thr Leu Yal Thr Val Ser Ser
115 120

48

96

144

192

240

288

336

360



65 70 75 80 Met G u Leu Ser Arg Leu Arg Ser Asp Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Ay Tyr Asp
Ile Leu Thr Ay Tyr Ay Trp Phe Asp Pro Trp 100 105
110 dy Gn dy Thr Lou Val Thr Val Ser Ser 115 120
<210> 93 <211> 360 <212> DNA <213> Hono sapi ens

<220> <221> CDS <222> (1).. (360) 97/141 <223> <400>

93 cag gtc cag ctg gtg cgx L0 p99 gga gge ttg gtc cag
cot ggg ggg 48 Gn Val Gn Lou Val Gn Ser Gy Ay

oty bpu Val Gn Pro Gy Ay 1 5 10 15 too ctg aga etc
too tgt gca gee tot gga ttc ace ttt agt age tat 96
Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe

<oBer Per Tyr 20 25 30 tgg atg agt tgg gtc ego cag get

~__cca ﬁgg aag, ggg ctg gag tgg gtg 144 Trp Met Ser Trp
2R % &P Ea Pro Ay Lys Ay Leu Au Trp Val 35 40

45 gee aac ata aag caa gat gga agt gag aaa tac tat gtg
ac t gtg 192 Ala Asn Ile Lys Gn Asp Ay Ser Qu
<4(%§7s r Tyr Val Asp Ser Val

Gln Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 : 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala 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 Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
50 55 60

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

]

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
115 120

<210> 95

211> 339

<212> DNA

<213> Homo sapiens



50 55 60 aag ggc cga ttc ace ate tee aga gac aac gee
aag aac tea ctg tat 240 Lys Ay Arg Phe Thr Ile Ser
Arg Asp Asn Ala Lys Asn Ser Leu Tyr 65 70 75 80 «ctg
caa atg aac ace ctg aga gee gag gac aeg get gtg tat
tac tgt 288 Lou An Met Asn Thr Lou Arg Ala G u Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 geg aga gat cgt ttg
tgg ace cag ggg ttt ttt .gq;:/tdgcatlgg gge cag 336 Ala
Arg Asp Arg Leu Trp Thr G n y Phe Phe Asp Tyr Trp
<263y G n 100 105 110 gga ace ctg gtc ace gtc too tea
360 dvy Thr Leu Vval Thr Val Ser Ser 115 120 98/ 141
%1089, <211> 120 <212> PRT <213> Hono sapi ens
<25400%194 (&g9) Val An Leu Val Gn Ser Ay Ay Gy Leu
Val dn Pro dy Gy 15 10 15 Ser Leu Arg Leu Ser
<2%§75 Ala Ala Ser Ay Phe Thr Phe Ser Ser Tyr 20 25 30
Trp Met Ser Trp Val Arg A n Ala Pro Ay Lys Gy Leu
u p Val 35 40 45 Ala Asn Ile Lys A n Asp Gy Ser
i)

s Tyr Tyr Val Asp Ser Val 50 55 60 Lys Ay Arg

gaPhcTilg ht@ aS€rcadr getheRa ARt MA@ chy SsASHLSeEt L dau
Asp Ile Val Met Thr GIn Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

gag agg gcc acc atc aac tge aag tece 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

tcc aac aat aag aac tac tta 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

cet cet aac ctg cte att tac tgg gea tet ace cgg gaa tee ggeg gte
Pro Pro Asn Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 bh 60

cct gac cga tic agt gge age ggg tet ggg aca gat tte act cte ace
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 - 70 75 80

atc age age ctg cag get gaa gat gtg gea git tat tac tgt cag caa
Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 30 95

tat tat act act ccg tgg acg ttc ggc caa ggg acc aag gtg gaa atc
. Tyr Tyr Thr Thr Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

aaa

. Lys

48

96

144

192

240

288

336

339




65 70 75 80 Leu G n Met Asn Thr Leu Arg Ala A u Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asp Arg Leu
Trp Thr A n Ay Phe Phe Asp Tyr Trp Ay G@n 100 105
110 dy Thr Leu Val Thr Val Ser Ser 115 120 <210> 95
<211> 339 <212> DNA <213> Hono sapiens 99/141 <220>
<221> CDS <222> (1).. (339) <223> <400> 95 gac ate
gtg atg ace cag tet ccajgag tep,ci{g get gtg tct ctg
gge 48 Asp Ile vVal Met Thr ‘G n Ser Pro Asp Ser Leu
Ala Val Ser Leu Ay 1 5 10 15 gag agg gcc ace ate aac
tge aag tee age cag agt gtt tta tac age 96 Qu Arg
Ala Thr Ile Asn Cys Lys Ser Ser @n Ser Val Leu Tyr
Ser 20 25 30 tee aac aat aag aac tac tta get tgg tac

cag aaa cca gga cag 144 Ser Asn Asn Lys Asn Tyr

cag
2i%y #a Trp Tyr Gn An Lys Pro Ay Gn 35 40 45 cct
<9¢ct apr ctg ctc att tac tgg gea tct acc egg gaa tee
g ¢ 192 Pro Pro Asn Leu Leu Ile Tyr Trp Ala Ser
o &

1;; Gu Ser dy Val

<213> Homo sapiens

<400> 96

Asp

1

Glu

Ser

Pro

Pro

65

Ile

Tyr

- Lys

Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
5 10 15

Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

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

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
70 - 75 80

Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95

Tyr Thr Thr Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

210> 97
<211> 23



50 55 60 cct gac cga ttc agt ggc age ggg tet ggg aca
gat ttc act ctc ace 240 Pro Asp Arg Phe Ser dy Ser
Ay Ser Ay Thr Asp Phe Thr Leu Thr 65 70 75 80 ate
age age ctg cag get gaa gat gtg gca gtt tat tac tgt
cag caa 288 |Ile Ser Ser Leu dn Ala Qu Asp Val A a
Val Tyr Tyr C¢ys G n Gn 85 90 95 tat tat act act ccg

tgg aeg tte ggc caa gggjagq 49 gaa ate 336 Tyr
Tyr Thr Thr Pro Trp Thr gﬁe /(aaﬁg thn Gy Thr Lys Val

WU hie 100 105 110 aaa 339 Lys 100/141 <210> 96
<211> 113 <212> PRT <213> Honp sapi ens <400> 96 Asp
<213% Wetiffeialthr G n Ser Pro Asp Ser Leu Ala Val Ser
Lou dy 151015 du Arg Ala Thr Ile Asn Cys Lys
Ser Ser A n Ser Val Lou Tyr Ser 20 25 30 Ser Asn Asn
<2%‘§Ps Asn Tyr Leu Ala Trp Tyr An @n Lys Pro Ay Gn

285 4QrdTiPIALIRT OyrASBs 1R BQket |Ri¥kcelr P Ala Ser Thr
Arg Qu Ser Ay Val 50 55 60 Pro Asp Arg Phe Ser Ay

Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr 65 70 75 80
400> 97

caggtkcage tggtgeagte tgg

<210> 98

211> 23

<212> DNA

- 213> Artificial

<2202
223> Artificially Synthesized Primer Sequence

<400> 98
caggtccage ttgtgceagtc tgg

<210> 99

- <211> 23

212> DNA

213> Artificial

<2207
{223> Artificially Synthesized Primer Sequence

<400> 99
saggtccage tggtacagic tgg

<210> 100
211> 23



Ile Ser Ser Leu A n Ala Au Asp Val Ala Vval Tyr Tyr
Cys Gn An 85 90 95 Tyr Tyr Thr Thr Pro Trp Thr Phe
@y Gn dy Thr Lys Val u Ile 100 105 110 Lys
<210> 97 <211> 23 101/141 <212> DNA <213> Artifici al
<220> <223> Artificially Synthesized Prinmer Sequence
<400> 97 caggt kcagc tggtgcagtc tgg 23 <210> 98 <211>
23 <212> DNA <213> Awtgf 420> <223>
Artificially Synthesize Prlner equence <400> 98
©@eRgohgeage ttgtgecagte tgg 23 <210> 99 <211> 23 <212>

<213> Artificial <220>
213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 100
caratgcage tggtgcagic tgg

210> 101
211> 24
212> DNA
{213> Artificial

<220>
223> Artificially Synthesized Primer Sequence

<400> 101
cagatcacct tgaaggagic tggt

210> 102
211> 24

<212> DNA

213> Artificial

220>
<223> Artificially Synthesized Primer Sequence

<400> 102

caggtcacct tgarggagtc tggt

<210> 103
211> 23

23

- 24

24



<223> Artificially Synthesized Prinmer Sequence <400>

99 saggtccagc tggtacagtc tgg 23 <210> 100 <211> 23

102/ 141 <212> DNA <213> Artificial <220> <223>

Artificially Synthesized Prinmer Sequence <400> 100

caratgcagc tggtgcagtc tgg 23 <210> 101 <211> 24

<212> DNA <213> Artificial <220> <223> Artificially

Synt hesi zed Pri mer Sequgqygh/éﬁqpf 101 cagat cacct

t gaaggagtc tggt 24 <210> 102 <211> 24 <212> DNA
OfRI3pyArtificial <220> <223> Artificially Synthesized

Primer Sequence <400> 102 caggtcacct tgaaggagtc tggt
oLy Artificial 99 gaaggagtc tgg

<2200
223> Artificially Synthesized Primer Sequence

400> 103
gargtgcage tggtgegagic tgg

<210> 104

211> 23

<212> DNA

213> Artifiecial

<2207
223> Artificially Synthesized Primer Sequence

<400> 104
caggtgeage tggtgegagte tgg

<210> 105
211> 23

212> DNA

213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 105

gaggtgeage tgtiggagte tgg

<210> 106
211> 24

23

23

23



<210> 103 <211> 23 103/141 <212> DNA <213> Artificial
<220> <223> Artificially Synthesized Priner Sequence
<400> 103 gargtgcagc tggtggagtc tgg 23 <210> 104
<211> 23 <212> DNA <213> Artificial <220> <223>
Artificially Synthesized Prinmer Sequence <400> 104
caggtgcagc tggtggagtc tgg 23 <210> 105 <211> 23
<212> DNA <213> Artifigi@ly 220> <223> Artificially
Synt hesi zed Prinmer Sequence <400> 105 gaggtgcagc
otpttggagtc tgg 23 <210> 106 <211> 24 104/ 141

213> Artificial

220>
223>

<400>

Artificially Synthesized Primer Sequence

106

cagstgcage tgcaggagtc ggge

<2105
211>
212>
<213>

220>
<223>

<400>

107

24

DNA

Artificial

Artificially Synthesized Primer Seguence

107

caggtgcage tacagcagtg ggge

<2107

<2115
212>

213>

<220>
<223>

<400>

K210>

Q11>

108

24

DNA
Artificial

Artificially Synthesized Primer Sequence

108

gargtgecage tggigeagic tgga

109
24

24

24

24



<212> DNA <213> Artificial <220> <223> Artificially
Synt hesi zed Prinmer Sequence <400> 106 caggtgcagc
tgcaggagt c gggc 24 <210> 107 <211> 24 <212> DNA
<213> Artificial <220> <223> Artificially Synthesized
Primer Sequence <400> 107 caggtgcagc tacagcagtg gggc
24 <210> 108 <211> 24 <212> DNA <213> Artificial

- <220> <223> Artificial hygSymhesijzed Prinmer Sequence
<400> 108 gaggtgcagc tggtgcagtc tgga 24 <210> 109

Of211pNR4 105/ 141 <212> DNA <213> Artificial <220>

{213> Artificial

220>
<223> Artificially Synthesized Primer Sequence

<400> 109
caggtacage tgcagcagte aggt

<210> 110
211> 23

<212> DNA

<213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 110
caggiscage tggtgcaate tgg

210> 111

Q11> 24

<212> DNA

<213> Artificial

220>
<223> Artificially Synthesized Primer Sequence

<400> 111

tgaggagacg gtgaccaggg tkec

210> 112
<211> 24

24

23

24



<223> Artificially Synthesized Prinmer Sequence <400>
109 caggtacagc tgcagcagtc aggt 24 <210> 110 <211> 23
<212> DNA <213> Artificial <220> <223> Artificially
Synt hesi zed Prinmer Sequence <400> 110 caggtscagc
tggtgcaatc tgg 23 <210> 111 <211> 24 <212> DNA
<213> Artificial <220> <223> Artificially Synthesized

Primer Sequence <400> 113 ¢ gapggagacyg gtgaccaggg tkcc
24 <210> 112 <211> 24 106/ 141 <212> DNA <213>

ofmti hgi al  <220> <223> Artificially Synthesized

Sequence <400> 112 tgaagagac tgaccattg tccc
BB MRh 3500 gaagagacg gtgaccattg

220>
223> Artificially Synthesized Primer Sequence

<400> 112
tgaagagacg gtgaccattg tece 24

<210> 113

211> 24

<212> DNA

213> Artificial

<220>
223> Artificially Synthesized Primer Sequence

<400> 113
tgaggagacg gtgaccgtgg tcee 24

<210> 114
211> 24
<212> DNA
<213> Artificial

<220>
223> Artificially Synthesized Primer Sequence

<400> 114

racatccaga tgacccagtce tcca : _ . 24

<210> 116
211> 24




<210> 113 <211> 24 <212> DNA <213> Artificial <220>
<223> Artificially Synthesized Priner Sequence <400>
113 tgaggagacg gtgaccgtgg tccc 24 <210> 114 <211> 24
<212> DNA <213> Artificial <220> <223> Artificially
Synt hesi zed Prinmer Sequence <400> 114 racatccaga
tgacccagtc tcca 24 <210> 115 <211> 24 107/141 <212>
DNA <213> Artificial <29» z2p3>jArtificially
Synt hesi zed Prinmer Sequence <400> 115 gntatccagt
“ipacpgagtc tcca 24 <210> 116 <211> 24 <212> DNA

<213> Artificial

220>
<223> Artificially Synthesized Primer Sequence

<400> 115

gmeatccagt tgacccagtc tcca 24

210> 116
211> 24
<212> DNA
213> Artificial

220>
<223> Artificially Synthesized Primer Sequence

<400> 116

. geecatecrga tgacccagte teea 24

210> 117

- 211> 24

<212> DNA
<213> Artificial

220>
223> Artificially Synthesized Primer Sequence

400> 117
gtcatetgga tgacccagte teca ' | 24

<210> 118
211> 24



<213> Artificial <220> <223> Artificially Synthesized
Primer Sequence <400> 116 gccatccrga tgacccagtc tcca
24 <210> 117 <211> 24 <212> DNA <213> Artificial
<220> <223> Artificially Synthesized Priner Sequence
<400> 117 gtcatctgga tgacccagtc tcca 24 <210> 118
<211> 24 108/141 <212> DNA <213> Artificial <220>
<223> Artificially Synthegigzed Brymer Sequence <400>
118 gatattgtga tgacccagac tcca 24 <210> 119 <211> 24
ORPLZ2mPNA  <213> Artificial <220> <223> Artificially

nt hesi zed Pri ner Seqguence
<21 Artificial d

2207
223> Artificially Synthesized Primer Sequence

<400> 118
gatattgtga tgacccagac tcca 24

210> 119
211> 24
<212> DNA
213> Artificial

220>
<223> Artificially Synthesized Primer Sequence

<400> 119
gatrttgtga tgactecagte icea 24

<210> 120
211> 24
<212> DNA
<213> Artificial

<2200
223> Artificially Synthesized Primer Sequence

<400> 120

gaaattgtgt tgacrcagte tcca o 24

210> 121
211> 24



<400> 119 gatrttgtga tgactcagtc tcca 24 <210> 120
<211> 24 <212> DNA <213> Artificial <220> <223>
Artificially Synthesized Priner Sequence <400> 120
gaaattgtgt tgacrcagtc tcca 24 <210> 121 <211> 24
109/ 141 <212> DNA <213> Artificial <220> <223>
Artificially Synthesized Prinmer Sequence <400> 121
gaaat agt ga tgacgcagtc tgqpg24 1 %210> 122 <211> 24
<212> DNA <213> Artificial <220> <223> Artificially
Bt hesi zed Prinmer Sequence <400> 122 gaaattgtaa

<2hggcg&g%%gthpca 24 <210> 123

<220>
223> Artificially Synthesized Primer Sequence

<400> 121
gaaatagtga tgacgcagtc teca

210> 122
211> 24
<212> DNA
213> Artificial

<2207
223> Artificially Synthesized Primer Sequence

<400> 122

gaaattgtaa tgacacagte tecca

210> 123

<C11> 24

<212> DNA

213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 123

gacatcgtga tgacccagtc'tcca

210> 124
<211> 24

24

24

24



<211> 24 <212> DNA <213> Artificial <220> <223>
Artificially Synthesized Prinmer Sequence <400> 123
gacatcgtga tgacccagtc tcca 24 <210> 124 <211> 24
110/ 141 <212> DNA <213> Artificial <220> <223>
Artificially Synthesized Priner Sequence <400> 124
gaaacgacac tcacgcagtc tcca 24 <210> 125 <211> 24
<212> DNA <213> Artifigiply 220>1 <223> Artificially
Synt hesi zed Prinmer Sequence <400> 125 gaaattgtgc
2tpachgagt c tcca 24 <210> 126 <211> 24 <212> DNA

<213> Artifici
iR e a

220>
223> "Artificially Synthesized Primer Sequence

<400> 124

gaaacgacac tcacgcagte tcca

210> 125

211> 24

<212> DNA

213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 125
gaaattgtge tgactcagtc icca

210> 128

211> 24

{212> DNA

213> Artificial

220>
<223> Artificially Synthesized Primer Sequence

400> 126

gatgttgtga tgacacagic tcca

210> 127
211> 24

24

24

24




<220> <223> Artificially Synthesized Priner Sequence
<400> 126 gatgttgtga tgacacagtc tcca 24 <210> 127
<211> 24 111/141 <212> DNA <213> Artificial <220>
<223> Artificially Synthesized Prinmer Sequence <400>
127 acgtttgatt tccaccttgg tccc 24 <210> 128 <211> 24
<212> DNA <213> Artificial <220> <223> Artificially
Synt hesi zed Prinmer Sequencq <@AQ0% 128 acgtttgatc
tccascttgg tccc 24 <210> 129 <211> 24 <212> DNA
ORPI3pNArtificial <220> <223> Artificially Synthesized

coff} ML Fegugnee <400> 129

220>
223> Artificially Synthesized Primer Sequence:

400> 127
acgtttgatt tccacettgg tcee

210> 128

211> 24

<212> DNA

213> Artificial

{2202
223> Artificially Synthesized Primer Sequence .

<400> 128
acgtttgatc tccascttgg tecee

210> 129

211> 24

<212> DNA

213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 129
acgtttgata tccactttgg tcce

<210> 130
G11> 24

24

24

24



acgtttgata tccactttgg tccc 24 <210> 130 <211> 24
112/ 141 <212> DNA <213> Artificial <220> <223>
Artificially Synthesized Priner Sequence <400> 130
acgtttaatc tccagtcgtg tccc 24 <210> 131 <211> 24
<212> DNA <213> Artificial <220> <223> Artificially
Synt hesi zed Prinmer Sequence <400> 131 cagtctgtgc

tgactcagcc accc 24 <21Q>1 k32 gl1> 24 <212> DNA
<213> Artificial <220> <223> Artificially Synthesized

<2lPr3 mgra Sequence <400> 132 cagtctgtgy tgacgcagcc gccc

<210> 133 <211> 22
<2%§g Artific%al

220>
223> Artificially Synthesized Primer Sequence

<400> 130
acgtitaatc tccagtegtg tece 24

<210> 131
211> 24
<212> DNA
{213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 131
cagtctgtge tgactcagee acce 24

210> 132

211> 24

<212> DNA

<213> Artificial

<220>
<223> Artificially Synthesized Primer Sequence

<4005 132

cagtctgtgy tgacgecagee gece S 24

{2105 133
211> 22




113/ 141 <212> DNA <213> Artificial <220> <223>
Artificially Synthesized Prinmer Sequence <400> 133
cagtctgccc tgactcagcc is 22 <210> 134 <211> 24 <212>
DNA <213> Artificial <220> <223> Artificially

Synt hesi zed Primer Sequence <400> 134 tcctatgwgc
tgactcagcc accc 24 <210> 135 <211> 24 <212> DNA
<213> Artificial <220> 1§gg§;ffmﬂificially Synt hesi zed
Primer Sequence <400> 135 t'cctatgagc tgacacagcy accc

QA

il 0> 136 <211> 24 114/ 141 <212> DNA <213>

Artificial

213>

{2207
223>

<400>

Artificial

Artificially Synthesized Primer Sequence

133

cagtctgeee tgactcagee ts

<2105
211>
<212
<213

220>
223>

<400>

134

24

DNA
Artificial

Artificially Synthesized Primer Sequence

134

teetatgwege tgactcagee acce

<2102
<211>
<212>
213>

<220>
223>

<400>

135
24
DNA

Artificial

Artificially Synthesized Primer Sequence

135

thtatgagc tgacacagey acce

<210>
211>

136
24

24

24




<220> <223> Artificially Synthesized Prinmer Sequence
<400> 136 tcttctgagc tgactcagga ccct 24 <210> 137
<211> 24 <212> DNA <213> Artificial <220> <223>
Artificially Synthesized Prinmer Sequence <400> 137
tcctatgagc tgatgcagcc accc 24 <210> 138 <211> 24
<212> DNA <213> Artificial <220> <223> Artificially

Synt hesi zed Primer Sequgnge <f00% 138 cagcctgtgc
tgactcaatc atcc 24 <210> 139 <211> 24 115/141 <212>

BNA pRA3> Artificial <220> <223> Artificially

nt hesi zed Prinmer Sequence <400> 139
<213> Artificial

220>
<223> Artificially Synthesized Primer Sequence

<400> 136
tettetgage tgactecagga coct

<210> 137
211> 24
212> DNA
213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 137

tcetatgage tgatgeagee accee

<210> 138
211> 24

<212> DNA

<213> Artificial

220>
<223> Artificially Synthesized Primer Sequence

<400> 138

bagcctgtgc tgactecaatec atce

- <210> 139
211> 24

24

24

24



cagcttgtgc tgactcaatc gccc 24 <210> 140 <211> 24
<212> DNA <213> Artificial <220> <223> Artificially
Synt hesi zed Primer Sequence <400> 140 ctgcctgtgc
tgactcagcc cccg 24 <210> 141 <211> 24 <212> DNA
<213> Artificial <220> <223> Artificially Synthesized
Primer Sequence <400> 141 cagcctgtgc tgactcagcc ayct
24 <210> 142 <211> 24 {1Pls141 4<12> DNA <213>
Artificial <220> <223> Artificially Synthesized

P neya Sequence  <400> 142 caggctgtgc tgactcagcc ggct

24 <210> 143 <211> 24
{213> Artificial

{2207
223> Artificially Synthesized Primer Sequence

<4007 139
cagcettgtge tgactcaate gece

<210> 140
211> 24
- <212> DNA
213> Artificial

<220>
<223> Artificially Synthesized Primer Sequence

<400> 140
ctgecetgtge tgactcagee ceeg

210> 141
211> 24
<212> DNA
<213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 141

cagcetgtge tgéctcagcc ayct

<210> 142
211> 24

24

24

24




<212> DNA <213> Artificial <220> <223> Artificially
Synt hesi zed Prinmer Sequence <400> 143 aattttatgc
tgactcagcc ccac 24 <210> 144 <211> 24 <212> DNA
<213> Artificial <220> <223> Artificially Synthesized
Primer Sequence <400> 144 cagrctgtgg tgactcagga gccc

24

<210> 145 <211> 24 117/ 141 <212> DNA <213>

Artificial <220> <223>1A1tg figig@hly Synthesized
Primer Sequence <400> 145 cagactgtgg tgacccagga gcca

225

@750

<2205
223>

<400>

pRA0> 146 <211> 24 <212> DNA <213> Artifici al
>
Artificial

Artificially Synthesized Primer Sequence

142

caggetgtge tgactcagee gget

<210>
211>
<212>
<213>

<220>
223>

<400>

143

24

DNA
Artificial

Artificially Synthesized Primer Sequence

143

aattttatge tgactcagece ccac

<210>
211>
212>
213>

<220>
{223>

<400>

144
24
DNA

Artificial

Artificially Synthesized Primer Sequence

144

cagreigtgeg tgactecagga gece

<210>
211>

145
24

24

24

24



<223> Artificially Synthesized Prinmer Sequence <400>
146 cwgcctgtgce tgactcagcc acct 24 <210> 147 <211> 24
<212> DNA <213> Artificial <220> <223> Artificially
Synt hesi zed Prinmer Sequence <400> 147 caggcagggc
tgactcagcc accc 24 <210> 148 <211> 24 118/ 141 <212>
DNA <213> Artificial <220> <223> Artificially

Synt hesi zed Pri mer Sequgnpqz/gﬁgpf 148 acctaggacg
gtgaccttgg tccc 24 <210> 149 <211> 24 <212> DNA

O L3pyArtificial <220> <223> Artificially Synthesized

Prinmer Sequence <400> 149 acctaggac tcagctt tccc
<218y "Artificial ggacg gtcagettgy

<2200
223> Artificially Synthesized Primer Sequence

<400> 14b
cagactgtgg tgacccagga gcca

<210> 146
211> 24
<212> DNA
{213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 146

cwgeetgtge tgactcagee accet

<210> 147
211> 24

<212> DNA

213> Artificial

<2200
223> Artificially Synthesized Primer Sequence

<400> 147

caggcaggge tgactcagee accce

210> 148
211> 24

24

24

24




<210> 150 <211> 24 <212> DNA <213> Artificial <220>
<223> Artificially Synthesized Priner Sequence <400>
150 accgaggacg gtcagctggg tgcc 24 <210> 151 <211> 91
119/ 141 <212> DNA <213> Artificial <220> <223>
Tenpl ate Li nker Sequence <400> 151 ggacaat ggt
caccgtctct tcaggtggtg gtggttcggg tggtggtggt tcgggtggtg
- 60 gcggatcgga catccagatg @&cecagtgtc ¢ 91 <210> 152
<211> 28 <212> DNA <213> Artificial <220> <223>
giptipngially Synthesized Priner Sequence <400>. 152

accctggt. caccgtctcc tcaqgat 28 <210> 153 <211> 28
2Bkt cial 9 99t 99

220>
223> Artificially Synthesized Primer Sequence

<400> 148
acctaggacg gtgaccttigg tecce

<210> 149
- 211> 24
212> DNA
213> Artificial

<220>
223> Artificially Synthesized Primer Sequence

<400> 149
acctaggacg gtcagettgg tcec

<210> 150

211> 24

<212> DNA

213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 150

accgaggacg gteagectiggg tgec

{210> 151
211> 91

24

24

24




<212> DNA <213> Artificial <220> <223> Artificially
Synt hesi zed Primer Sequence <400> 153 ggacaat ggt
caccgtctct tcaggtgg 28 120/141 <210> 154 <211> 28
<212> DNA <213> Artificial <220> <223> Artificially
Synt hesi zed Prinmer Sequence <400> 154 gaaccct ggt
caccgtctcc tcaggtgg 28 <210> 155 <211> 28 <212> DNA
<213> Artificial <220> y<p23> Aytificially Synthesized
Primer Sequence <400> 155 ggaccacggt caccgtctcc
¢icaggiog 28 <210> 156 <211> 32 <212> DNA <213>

Artificial _<220>
{213> Artificial

2200
223> Template Linker Sequence

<400> 151
ggacaatggt caccgtctet tcaggtggte gtegtteggg tegtggtget tegggtgete 60

‘geggategga catccagatg acccagtete ¢ 91

<210> 1h2

211> 28

<212> DNA

213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 152
gcaccetggt caccgtetee teaggtgg 28

<210> 153

211> 28

<212> DNA

213> Artificial

<2207
223> Artificially Synthesized Primer Sequence

<400> 153 _
ggacaatggt caccgtetet tecaggteg | 28



<223> Artificially Synthesized Prinmer Sequence <400>
156 ggagactggg tcatctggat gtccgatccg cc 32 121/141
<210> 157 <211> 32 <212> DNA <213> Artificial <220>
<223> Artificially Synthesized Prinmer Sequence <400>
157 ggagactgag tcatcacaac atccgatccg cc 32 <210> 158
<211> 32 <212> DNA <213> Artificial <220> <223>
Artificially Synthesizeg £y ey 4Sgquence <400> 158
ggagact gcg tcaacacaat ttccgatccg cc 32 <210> 159
ORPllpsB82 <212> DNA <213> Artificial <220> <223>

Artificially Synthesized Prinmer Sequence <400> 159
<25@ag tggg tcatcacaat gtccgatccg cc 32
<212> DNA

<213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 154
gaaccetggt caccgtctee tecaggtes: 28

<210> 15b

211> 28

<212> DNA

213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 155
ggaccacggt caccgictee tcaggigg 28

<210> 156

211> 32

<212> DNA

213> Artificial

{2200
223> Artificially Synthesized Primer Sequence

_<400> 156
ggagacltggg tecatctggat gtecgateeg ce : - 32



122/ 141 <210> 160 <211> 32 <212> DNA <213>
Artificial <220> <223> Artificially Synthesized
Primer Sequence <400> 160 ggagactgcg tgagtgtcgt
ttccgatccg cc 32 <210> 161 <211> 32 <212> DNA <213>

Art
Pri

At
<2 by

(2&@9
<212>

<213>

220>
223>

<400>

ificial <220> <223> Artificially Synthesized
nmer Sequence <400> 161 ggagactgag t cagcacaat

ttccgatccg cc 32 <210>116 ﬂ <212> DNA <213>
l'y

ificial <220> <223> Awt|f|C|a Synt hesi zed
mgE7 Sequence <400> 162 ggcggctgcg tcaacacaga
c%atccg ccaccgccag ag 42 123/141 <210> 163 <211>

DNA
Artificial

Artificially Synthesized Primer Sequence

1567

ggagactgag tcatcacaac atcecgatceg ce

210>
211>
212>
<213>

<220>
223>

<400>

158

32

DNA
Artificial

Artificially Synthesized Primer Sequence

158

ggagactgeg tcaacacaat ttcecgaitccg co

<210
211>
212>
213

<220>
223>

<400

159

32

DNA
Artificial

Artificially Synthesized Primer Sequence

159

ggagactggg tcatcacgat gtcegateeg cc

32

32

32




<212> DNA <213> Artificial <220> <223> Artificially
‘Synt hesi zed Priner Sequence <400> 163 gcaggctgag
t cagagcaga ctgcgatccg ccaccgccag ag 42 <210> 164
<211> 42 <212> DNA <213> Artificial <220> <223>
Artificially Synthesized Prinmer Sequence <400> 164
ggt ggct gag tcagcacata ggacgatccg ccaccgccag ag 42
<210> 165 <211> 42 <212> Nk 33> Artificial <220>
<223> Artificially Synt esized-l rimer Sequence <400>
ggot cct gag tcagctcaga agacgatccg ccaccgccag ag 42

2
124/ 141 <210> 166 <211> 42 <212> DNA <213>

i Bcial <220>

212>

DNA

<213> Artificial

- L2205
223>

<400>

Artificially Synthesized Primer Sequence

160

ggagactgeg tgagtgtcegt ttcegatecg co

<210>
211>
212>
<213>

220>
<223>

<400>

161

32

DNA
Artificial

Artificially Synthesized Primer Sequence

161

ggagactgag tcagcacaat ttccgatccg cc

<210>
QI

<212
<213

- 220>
<223>

<4002

162
42
DNA

Artificial

Artificially Synthesized Primer Sequence

162

ggcggbtgcg tcaacacaga ctgcgatccg ccaccgecag ag

32

32

42



<223> Artificially Synthesized Prinmer Sequence <400>
166 ggcggttgag tcagtataac gtgcgatccg ccaccgccag ag 42
<210> 167 <211> 42 <212> DNA <213> Artificial <220>
<223> Artificially Synthesized Prinmer Sequence <400>
167 gacggctgag tcagcacaga ctgcgatccg ccaccgccag ag 42
<210> 168 <211> 42 <212> DNA <213> Artificial <220>
<223> Artificially Synthegigzed Rrinmer Sequence <400>
168 tggggctgag tcagcataaa at'tcgatccg ccaccgccag ag 42

<91@5/ 1gel  <210> 169 <211> 39 <212> DNA <213>
Artificial <220> <223> Artificially Synthesized

2HA e Sequence <400> 169 agtattgacc atggcccagg

2i@cag ggt gcagtctgg 39
<213> Artificial

<2202
223> Artificially Synthesized Primer Sequence

<400> 163

geaggetgag tcagageaga ctgegatceg ccaccgecag ag

<210> 164

211> 42

<212> DNA

<213> Artificial

220>
223> Artificially Synthesized Primer Sequence

<400> 164
ggtggetgag tcageacata ggacgatccg ccaccgecag ag

<210> 165

211> 42

<212> DNA

213> Artificial

{220>
223> Artificially Synthesized Primer Sequence

<400> 165
gggteetgag teagetcaga agacgatceceg ccaccgecag ag



<210> 170 <211> 39 <212> DNA <213> Artificial <220>
<223> Artificially Synthesized Priner Sequence <400>
170 agtattgacc atggcccagg tcaacttaag ggagtctgg 39
<210> 171 <211> 39 <212> DNA <213> Artificial <220>
<223> Artificially Synthesized Prinmer Sequence <400>
171 agtattgacc atggccgagg tgcagctggt ggagtctgg 39
126/ 141 <210> 172 <211y 89 <Lu2y DNA <213>
Artificial <220> <223> Artificially Synthesized
O Rp mege Sequence <400> 172 agtattgacc atggcccagg
<2{ﬁga gtgca ggagtcggg 39 <210> 173 <211> 39 <212> DNA

<212> DNA
<213> Artificial

L2207
223> Artificially Synthesized Primer Sequence

{400> 166
ggeggttgag tcagtataac gtgegateccg ccaccgecag ag 42

<210> 167

<211> 42

<212> DNA

<213> Artificial

220>
223> Artificially Synthesized Primer Sequence

400> 167
gacggetgag tcagecacaga ctgegatceg ccaccgecag ag 42

<210> 168

211> 42

212> DNA

213> Artificial

<2207
{223> Artificially Synthesized Primer Sequence

400> 168
tggggetgag tcagecataaa attcgatceg ccaccgecag ag _ 42



<213> Artificial <220> <223> Artificially Synthesized
Pri mer Sequence <400> 173 agtattgacc atggcccagg
tgcagctgtt gcagtctgc 39 <210> 174 <211> 39 <212> DNA
<213> Artificial <220> <223> Artificially Synthesized
Primer Sequence <400> 174 agtattgacc atggcccagg
tacagctgca gcagtcagg 39 127/141 <210> 175 <211> 34
<212> DNA <213> Artifigials x220>1 <223> Artificially
Synt hesi zed Prinmer Sequence <400> 175 taatgaattc

<2HEgt1éyatt tccaccttgg tccc 34 <210> 176 <211> 34

<2§§;2ﬁ DNA <213> Artificial <220> <223> Artificially

nt %sized Pri mer Sequence
- <212> DNA

'<213> Artificial

<220>
223> Artificially Synthesized Primer Sequence

<400> 169
agtatigacc atggcccagg tgcagetggt geagtetgg

<210> 170

<Z11> 39

<212> DNA

<{213> Artificial

220>
<223> Artificially Synthesized Primer Sequence

<400> 170
agtattgacc atggeccagg tcaacttaag ggagtetgg

210> 171

<211> 39

<212> DNA

213> Artificial

<2200
223> Artificially Synthesized Primer Sequence

400> 171
agtatigacc atggccgagg tgcagetggt ggagtetgg

39

39

39




<400> 176 taatgaattc acgtttgatc tccagcttgg tccc 34
<210> 177 <211> 34 <212> DNA <213> Artificial <220>
<223> Artificially Synthesized Priner Sequence <400>
177 taatgaattc acgtttgata tccactttgg tccc 34 128/ 141
<210> 178 <211> 34 <212> DNA <213> Artificial <220>
<223> Artificially Synthesized Priner Sequence <400>
178 taatgaattc acgtttgalc2tocearetigg tccc 34 <210>

179 <211> 34 <212> DNA <213> Artificial <220> <223>

ZRetitizially Synthesized Priner Sequence <400> 179
<2{ﬁ@t9§attc acgtttaatc tecagtcgtg tccc 34 <210> 180

212> DNA
<213> Artifieial

<2207
<223> Artificially Synthesized Primer Sequence

<400> 172
agtattgacc atggeccagg tgecagetgea ggagteggg

210> 173

211> 39

<212> DNA

213> Artificial

- <220>
223> Artificially Synthesized Primer Sequence

<400> 173
agtattgacec atggcccagg tgcagetgtt gecagtetge

<210> 174

<211> 39

<212> DNA

<213> Artificial

{2207
223> Artificially Synthesized Primer Sequence

<400> 174
agtattgacc atggcecccagg tacagetgeca gecagtcagg



<211> 34 <212> DNA <213> Artificial <220> <223>
Artificially Synthesized Prinmer Sequence <400> 180
taat gaattc acctaggacg gtgaccttgg tccc 34 129/141
<210> 181 <211> 34 <212> DNA <213> Artificial <220>
<223> Artificially Synthesized Prinmer Sequence <400>
181 taatgaattc acctaggacg gtcagcttgg tccc 34 <210>
182 <211> 34 <212> DNA1 213> Artificial <220> <223>
Artificially Synthesized Priner Sequence <400> 182
{Z1@at g8t t c acctaaaacg gtgagctggg tccc 34 <210> 183
<2f§}1§4861 <212> DNA <213> Honp sapi ens

<212>

DNA

213> Artificial

<220>
<223>

<400>

Artificially Synthesized Primer Sequence

175

taatgaatte acgtttgatt tccaccttgg tcce

<2102
211>
212>
<213>

<220,
223>

<400>

176

34

DNA
Artificial

Artificially Synthesized Primer Sequence

176

taatgaattc acgtttgate tccagettgg teccee

<210>
211>
212>
213>

220>
223>

- <400>

177

34

DNA
Artificial

Artificially Synthesized Primer Sequence

177

taatgaattc acgttigata teccactttgg tcce

34

34

34



<220> <221> CDS <222> (1).. (861) <223> <400> 183

atg
etc
Al a
cag
tet
Adn
cet
2@

<2g¥§
<2mhx
st

aac
Trp

<2%§%
T

t ac
Ile

<40®0

aaa tac ctg ctg cog ace get get get ggt ctg ctg
etc get 48 130/141 Met Lys Tyr Leu Leu Pro Thr
Ala Ala Ay Leu Leu Leu Leu Ala 1 5 10 15 i gee
ceg geg atg gee atg gee cag gtg cag ctg gtg cag
ggg 96 Ala @dn Pro Ala Met Ala Met Ala G n Val
Leu Val G n Ser Ay129 £% BOL 1get gag gtg aag aag
ggg gee tca gtg aag gtc tcc tgc aag get 144 Ala
vat Lys Lys Pro Gy Ala Ser Val Lys Val Ser Cys
?%a 35 40 45 tet gga tac ace ttc ace gge tac tat
c tgg gtg ega cag gee 192 Ser Gy Tyr Thr Phe
Ay Tyr Tyr Met His Trp Val Arg G n Ala 50 55 60
aa {0gg ctt gag tgg atg gga tgg ate aac cct
g%%a%a 40 Pro Ay An dy Leu Qu Trp Met Ay
Ile Asn Pro Asn Ser Ay 65 70 75 80 ggc aca aag
gea cag aag ttt cag gge agg gtc ace atg ace agg
Gy Thr Lys Tyr Ala G n Lys Phe Adn Ay Arg Val
MetifihialAygS88heQiz88 Prjacr degutme ate age aca gee
atg gag ctg age agg ctg aga tet 336 Asp Thr Ser
Ser Thr Ala Tyr Met Ju Lou Ser Arg Leu Arg Ser
1% 110

taatgaattc acgtitgate tccaccttgg tecce

<210>
211>
212>
213>

<220>
<223>

<400>

179

34

DNA
Artificial

Artificially Synthesized Primer Sequence

179

taatgaatfc acgtttaatc tccagtegtg tcece

210>
211>
212>
<213>

<2200
<223>

- <400>
taatgaattc acctaggacg gtgacettgg tece

180

34

DNA
Artificial

Artificially Synthesized Primer Sequence

180

- 34

34

34



gac gac aeg gee gtg tat tac tgt geg aga gga tac gat
att ttg act 384 Asp Asp Thr Ala Val Tyr Tyr Cys Ala
Arg Ay Tyr Asp Ile Leu Thr 115 120 125 ggt tat ggc
tgg ttc gac ccc tgg ggc cag gga ace ctg gtc ace gtc
432 dy Tyr Ay Trp Phe Asp Pro Trp Gy G n dy Thr
Leu Val Thr Val 130 135 140 tcc tea ggt ggt ggt ggt

teg ggt ggt ggt ggt tegilo9to gof 0gc gga 480 131/141
Ser Ser Ay Ay Ay Ay Ser Ay dy Ay Ay Ser Ay

Met Thr Gn Ser Pro Asp Ser Leu Al a Val Ser
170 175 ggc gag agg gcc ace ate aac tgc aag
C e Lcag.agt gtt tta tac 576 dy Gu Arg Ala Thr
<2i %?f%?gakys Ser Ser A n Ser Val Leu Tyr 180 185
190 age tee aac aat aag aac tac tta get tgg tac cag
<2§§5g aaa cca gga 624 Ser Ser Asn Asn Lys Asn Tyr Leu
a Trp Tyr Gn Gn Lys Pro Ay 195 200 205 cag cet
22t AmafdtipldycSyatthedizedt ydmge Bepetna@ce egg gaa tee
ggg 672 Gn Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser
Thr Arg Gu Ser Gy 210 215 220 gtc ect gac cga ttc
4@ @B¥c age ggg tet ggg aca gat ttc act ctc 720 Val

tedlpafB] S5 GG FhGie el o age ate clg cag get

gaa gat gtg gea gtt tat tac tgt cag 768 Thr Ile Ser
Thr Lou Gn Ala Gu Asp Val Ala val Tyr Tyr Cys dn

245 250 255
<210> 182

211> 34
<212> DNA
<213> Artificial

2:)Y

t cca gac tee ctg get gtg tet ctg 528 Ser Asp
<ff8 ¥
D65

<2207
223> Axrtificially Synthesized Primer Sequence

<400> 182
taatgaattc acctaaaacg gtgagetggg tecce

<210> 183
211> 861
<212> DNA
<213> Homo sapiens

<220>
-<221> CDS

<222> (1)..(861)
<223>

<400> 183
atg aaa tac ctg ctg ccg acce get get get ggt ctg etz cte cte get

Gy 145 150 155 160 tcg gac ate gtg atg ace

34

34

48




caa tat tat agt act cet ccg aeg ttc ggc caa ggg ace
aag gtg gaa 816 dn Tyr Tyr Ser Thr Pro Pro Thr Phe
@y Gn dy Thr Lys Val u 260 265 270 ate aaa cgt
cgt gaa ttc gac tac aag gat gac gac gat aag tga 861
Ile Lys Arg Arg A u Phe Asp Tyr Lys Asp Asp Asp Asp
Lys 275 280 285 132/141 <210> 184 <211> 286 <212>
PRT <213> Hono sapiens 1<3@0* 11841 Met Lys Tyr Lou Leu
Pro Thr Ala Ala Ala Gy Leu Leu Leu Leu Ala 1 5 10 15

MeAlLgsAyr Bso LA aPriveThAlAda Mi NAaG6E neValeuGLbu Loy Mal

1 A n Ser Gly520 25 30 Ala Glgﬁ)VaI Lys Lys ProlSGIy Al a
Ser Val Lys*"Val Ser Cys Lys 35 40 45 Ser**dy Tyr

Thr Phe Thr Gy Tyr Tyr Met His Trp Val Arg Gn Ala

50_55 60 €] n Gy Leu Au Trp Mt

sooInE R ah 28e % 514 650 FEErBUB60E G Atk oo oot Bee o

AlGGin Bre Phe M& MiaE MetAhda \Eh V&l GMetLefhValAGHn %r%)ly%

Asp Thr éﬁer Ile Ser Thr AQE Tyr Met Qu L@g Ser Arg
Leu Arg Ser 100 105 110 p Asp Thr Ala | Tyr Tyr

Cys Ala Arg Ay Tyr Asp Ile Leu Thr 115 120 125
get gag gtg aag aag ccet ggg gee tea gtg aag gte tee tge aag get
Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala

35 40 45

tet gga tac ace ttc acc gge tac tat atg cac tgg gtg cga cag gce
Ser Gly Tyr Thr Phe Thr Gly Tyr Tyr Met His Trp Val Arg Gln Ala
50 55 60

cct gga caa ggg cltt gag tgg atg gga tgg atc aac cct aac agt ggt
Pro Gly GIn Gly Leu Glu Trp Met Gly Trp Ile Asn Pro Asn Ser Gly
65 70 | 75 80

gge aca aag tat gea cag aag ttt cag gge agg gtc ace atg acc agg
Gly Thr Lys Tyr Ala Gln Lys Phe Gln Gly Arg Val Thr Met Thr Arg
85 90 95

gac acg tcc atc age aca gee tac atg gag ctg age agg ctg aga tct

Asp Thr Ser Ile Ser Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser

100 105 110

gac gac acg gce gtg tat tac tgt geg aga gga tac gat att ttg act

Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Tyr Asp Ile Leu Thr

116 120 125

ggt tat gge tgg tte gac ccc tgg gge cag gga acce ctg gte ace gte

Gly Tyr Gly Trp Phe Asp Pro Trp Gly Gln Gly Thr Leu Val Thr Val

130 135 140

~tee tea ggt ggt ggt ggt teg gegl gegt get ggt teg ggt ggt gec gga

96

144

192

240

288

336

384

432

480



Gy Tyr Ay Trp Phe Asp Pro Trp Ay G n Ay Thr Leu
Val Thr Val 130 135 140 Ser Ser Ay Ay Ay dy Ser
Gy dy dy Gy Ser dy Ay Gy Ay 145 150 155 160 1
33141 Ser Asp Ile vVal Met Thr Gn Ser Pro Asp Ser
Leu Ala Val Ser Leu 165 170 175 Gy du Arg Ala Thr
Ile Asn Cys Lys Ser Ser G n Ser Val Leu Tyr 180 185
190 Ser Ser Asn Asn Lyg #sn Ty fteu Ala Trp Tyr dn
Gn Lys Pro Gy 195 200 205 dn Pro Pro Lys Leu Leu
Set |RrTyly Tip CAyaGISeRed By ABlG G Gersdd §ly 219 &356820
14 al Pro Asp Argls,fd;e Ser Ay Ser y Ser Ay Thr ﬁ&%
he Thr Leu 30 235 240 THP?ile Ser Thr n
Ala Au Asp Val Ala Val Tyr Tyr Q/s A@n 245 250 255

T P Thr
tefifevilc &4, STBmr kel 530 (Petts SOk oy @G e ey 28
SefyspLYke Asb WS pTiAS Bl ASer B ASY 520285 Va21Dr Lab
<211> 846 ﬁ%%b DNA <213> H?.Fﬂ) sapi ens <2201>75<221> _

CDS <222> ( (846)
gge gag agg gece acc atc aac tge aag tece age cag agt gtt tta tac 576
Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr
180 185 190
age tce aac aat aag aac tac tta get tgg tac cag cag aaa cca gga 624

Ser Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly

195 200 205
cag cclt cct aaa ctg cfe att tac tgg gea tet ace cgg gaa tec ggg 672
Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly
210 215 220
gtc cet gac cga ttc agt gge age ggg tel ggg aca gat tic act ctc 720
Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
225 230 235 240
acc atc age ace ctg cag get gaa gat gtg gea gtt tat tac tgti cag 768
Thr Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln
245 250 2bb
caa tat tat agt act cct ccg acg ttec gge caa ggg ace aag gtg gaa 816
Gln Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu
260 265 270
atc aaa cgt cgt gaa tic gac tac aag gat gac gac gat aag tga 861

Ile Lys Arg Arg Glu Phe Asp Tyr Lys Asp Asp Asp Asp Lys
275 280 285



<223> <400> 185 134/141 atg aaa tac ctg ctg ccg ace
get get get ggt ctg ctg etc etc get 48 Mt Lys Tyr
Leu Leu Pro Thr Ala Ala Ala Ay Leu Leu Lou Lou Ala 1
5 10 15 gee cag ccg gcg atg gcc atg gcc cag gtg cag
ctg gtg cag tct ggg 96 Ala G n Pro Ala Met Ala Mt
Ala dn Val An Leu Val An Ser Ay 20 25 30 get gag

gtg aag aag cet ggg gccitz® gtp4ag gtc tee tge aag
get 144 Ala GQu Val Lys Lys Pro Gy Ala Ser Val Lys

<Mal &t Cys Lys Ala 35 40 45 tet gga tac ace ttc ace

¢ 98¢ %’%‘? tat atg cac tgg gtg ega cag gcc 192 Ser Qy
%r Phe Thr Gy Tyr Tyr Met Hs Trp Val Arg A n

{2H> BRI'55 60 cet gga caa ggg ctt gag tgg atg gga tgg
o phe @gco cet.aac agt ggt 240 Pro dy Gn Gy Lou Qu
P &Y Fp 11e Asn Pro Asn Ser Ay 65 70 75 80
gge aca aag tat gea cag aag ttt cag gge agg gtc ace

<4@>g %f agg 288 dy Thr Lys Tyr Ala A n Lys Phe G n

y g Val Thr Met Thr Arg 85 90 95 gac aeg tee ate

Metidosaber fec UeacPmt Ghigdda ctig Abe Glgd.at beadauticlt 886
Asp Thr Ser le Ser Thr Al a rI\/EtGuLoqusrArg
Lou Arg Ser 100 105 110 gac gac acg gcc gtg tat tac
tgt gcg aga gga tac gat att ttg act 384 Asp Asp Thr

N B 1A Mééi“%?e%%‘a%% RO '92‘% o5t &l

gga ace éfg gtc ace gtc

Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala
3b 40 45

Ser Gly Tyr Thr Phe Thr Gly Tyvr Tyr Met His Trp Val Arg Gln Ala
50 55 60

Pro Gly Gln Gly Leu Glu Trp Met Gly Trp Ile Asn Pro Asn Ser Gly
65 70 7h 80

Gly Thr Lys Tyr Ala Gln Lys Phe Gln Gly Arg Val Thr Met Thr Arg
85 90 95

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

Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Tyr Asp Ile Leu Thr
115 120 125

Gly Tyr Gly Trp Phe Asp Pro Trp Gly Gln Gly Thr Leu Val Thr Val
130 135 140

. Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
145 150 155 160



Ay Tyr Ay Trp Phe Asp Pro Trp Ay A n Ay Thr Leu
Val Thr Val 130 135 140 135/141 tee tca ggt ggt ggt

ggt tog ggt ggt ggt ggt tog ggt ggt ggc gga 480 Ser
Ser dy Ay Ay Ay Ser Ay Ay dy Ay Ser Ay Ay
Gy Gy 145 150 155 160 tog gaa att gtg ctg act cag
tot cca ggc ace ctg tot ttg tot cca 528 Ser Qu lle
Val Lou Thr G n Ser Prol&\ Fhr 4.¢eu Ser Leu Ser Pro
165 170 175 ggg gaa aga gcc ace ctc tee tgc aag goo
SeAQispChle &gl MettTageladger e A& Wed lbuAR: Ak SBERrLdieu
Ser Cys Lys 1gl,éa Ser @n Ser i’ Ser Ser 180 190
aac tac tta 'gbo tgg tac cag aaa cot ggc get
ccc agg ctg 624 Asn Tyr Lou Ala Trp Tyr A n Gn Lys

o1fieght fLe hecl rodrhads it Bk St lkoaole 2gd M
672 LeulB8le Tyr Ay Ala B Ser Arg Ala Th® dvy IIe

Pro Asp Arg Phe 210 215 220 agt ggc agt aaa tot ggg
aca gac ttc act ctc ace ate age aga ctg 720 Ser dy
SeBeterLysn Ben L@ yAshhfyAdpuPhle Thr TyelsIThéld Les S&w Ay
Lou 2 230 235 240 gpg cot gaa gat G% 59ca gtg tat
tac tgt cag cag tat gtt ace tca 768 u Pro Gu Asp
Phe Ala Val Tyr Tyr Cys A n dn Tyr Val Thr Ser 245

2 a t e a : g g

Ghﬁ% %‘} Iégéz)qJeEaLCeu ﬂes fg& ggl Agaa%egrgﬂlr % %?g %‘rns%ay

Th?rlOLys Val du Il8éliys Arg Arg d 260 265 270 ttc
gac tac aag gat gac gac gat aag tga 846

Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
225 230 235 240

Thr Ile Ser Thr Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln
245 250 255

Gln Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu
260 265 270

Ile Lys Arg Arg Glu Phe Asp Tyr Lys Asp Asp Asp Asp Lys
275 280 285

<210> 185
<211> 846
<212> DNA
<213> Homo sapiens

<220>

<221> CDS
<222>  (1)..(846)
223>

<400> - 1856



Phe Asp Tyr Lys Asp Asp Asp Asp Lys 275 280 136/ 141

<210> 186 <211> 281 <212> PRT <213> Hono sapi ens
<400> 186 Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Ay
Leu Leu Leu Leu Ala 1 5 10 15 Ala Gn Pro Ala Mt
Ala Mt Ala G@n Val dn Leu Val Gn Ser Ay 20 25 30
Ala Qu Val Lys Lys Pro Ay Ala Ser Val Lys Val Ser
Cys Lys Ala 35 40 45 Ser3d@ y ffwr1Thr Phe Thr Ay Tyr
Tyr Met Hs Trp Val Arg A n Ala 50 55 60 Pro Gy dn

atfPHapaleir &gl ctgpedebcCgyt Tddqr kéte géesrbtgr@tg%lﬁc 8L iy 48

Vo pdg VR TRY L P A et "o o8 T AGy He LSS Lopl AR,

1 Thr Ala Tyr 5Met G u Leu Ser Arg Leu Arg Ser 1500 105
110 Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ay Tyr
Asp Ile Leu Thr 115 120 125 dy Tyr Gy Trp Phe Asp

gccProagTafqg Gty a&krgc@l yiglhec Lexg Yed cﬂf@rct‘g‘ajgtglaé)gm 440 96
d
%rlnéer gé’ MG_T[ ]g%t {%g%@é&o%ly G?l%,eu ‘Yal G¥n %%r ﬁ?’
30
gcl gag gtg aag aag cct ggg gee teca gtg aag gte tee tge aag get 144
Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala
35 40 45
tct gga tac acc tte acc gge tac tat atg cac tgg gtg cga cag gee 192
“Ser Gly Tyr Thr Phe Thr Gly Tyr Tyr Met His Trp Val Arg Gln Ala
50 55 60
cct gga caa ggg ctt gag tge atg gega tgeg ate aac cct aac agt ggt 240
Pro Gly Gln Gly Leu Glu Trp Met Gly Trp Ile Asn Pro Asn Ser Gly
65 70 75 80
- ggc aca aag tat gca cag aag tit cag gge agg gtc acc atg acc agg 288
‘Gly Thr Lys Tyr Ala Gln Lys Phe Gln Gly Arg Val Thr Met Thr Arg
' 85 90 95
gac acg tece ate age aca gee tac atg gag ctg age agg ctg aga tet 336
Asp Thr Ser Ile Ser Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser
100 105 110
gac gac acg gec gtg tat tac tgt geg aga gga tac gat att itg act 384
Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Tyr Asp Ile Leu Thr
115 120 125
gegt tat gge tgg ttc gac ccc tgg gge cag gga ace cig gite ace gte - 432

Gly Tyr Gly Trp Phe Asp Pro Trp Gly Gln Gly Thr Leu Val Thr Val
130 | 135 | 140



137/141 Ser GQu lle Val Leu Thr An Ser Pro Gy Thr

Leu Ser Leu Ser Pro 165 170 175 dy du Arg Ala Thr
Leu Ser Cys Lys Ala Ser A n Ser Phe Ser Ser 180 185
190 Asn Tyr Leu Ala Trp Tyr An dn Lys Pro Ay Gdn
Ala Pro Arg Leu 195 200 205 Leu Ile Tyr Ay Al a Ser
Ser Arg Ala Thr Ay Ile Pro Asp Arg Phe 210 215 220
Ser Gy Ser Lys Ser Ay1Thrs ASp 4P/he Thr Leu Thr Ile
Ser Arg Leu 225 230 235 240 du Pro GQu Asp Phe Ala

tcVaﬂcaTyét Byt é@tsgz@ ReQdpt Tydt Yai gﬁlﬁrt@eégﬁ%étzg@ gab 480

Sl Brarly GG Dicsims 98 et h ST ysen b Al Wb
148sp Lys 275 281)50 <210> 187 <2155 852 <212> DNPgg

<213> Hono sapi ens <220> <221> CDS <222> (1).. (852)
<223> 138/ 141 <400> 187 atg aaa tac ctg ctg cog ace

tcgedaagett get Ogtact gagltigtetcn g€ agetcBtict ttg tet cca 528
Ser Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro
165 170 175
ggg gaa aga gee acce ctc toce tge aag gee agt cag agt ttt age age h76
Gly Glu Arg Ala Thr Leu Ser Cys Lys Ala Ser Gln Ser Phe Ser Ser
180 185 190
aac tac tta gecc tgg tac cag cag aaa cct gge cag get cce agg ctg 624
Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu
195 200 205
cte atc tat ggt gea tee age agg gee act gge ate ceca gac agg tic 672
Leu Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe
210 © 215k 220

agt ggc agt aaa tct ggg aca gac ttc act cte ace ate age aga ctg 720
Ser Gly Ser Lys Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu

225 230 235 240

gag cct gaa gat ttt geca gtg tat tac tgt cag cag tat gtt acec tea 768
Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Val Thr Ser

245 250 25b5
cecg tac act ttt gge cag ggg acc aag gtg gag atc aaa cgt cgt gaa 816
Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Arg Glu
260 26b 270

-ttc gac tac aag gat gac gac gat aag tga 846

Phe Asp Tyr Lys Asp Asp Asp Asp Lys
275 280



Met Lys Tyr Lou Leu Pro Thr Ala Ala Ala Ay Leu Leu
Leu Leu Ala 1 5 10 15 gee cag ccg gcg atg gee atg gee
cag gtc cag ctg gtg caa tct ggg 96 Ala An Pro Al a
Met Ala Met Ala A n Val @n Lou Val G@n Ser Ay 20 25
30 gga ggc ttg gtc cag cct ggg ggg tee ctg aga etc
tee tgt gca gee 144 dy Ay Leu Val dn Pro Ay Ay
Ser Lou Arg Lou Ser CysiAt s AMa4B% 40 45 tct gga ttc
ace ttt agt age tat tgg atg agt tgg gtc cgc cag get
192 Ser Ay Phe Thr Phe Ser Ser Tyr Trp Met Ser Trp

<2VI @%@ G n Ala 50 55 60 cca ggg aag ggg ctg gag tgg .
aac ata aag caa gat gga agt 240 Pro Ay Lys

<2Ay b&u Au Trp Val Ala Asn Ile Lys Gn Asp Ay Ser 65

<2{£ 7§ ,ISO gag aaa tac tat gtg gac tct gtg aag ggc cga
e % ate tee aga 288 du Lys Tyr Tyr Val Asp Ser

<eMal Hyo 6hiyiodsg Phe Thr |Ile Ser Arg 85 90 95 gac aac
gee aag aac tea ctg tat ctg caa atg aac ace ctg aga
gee 336 Asp Asn Ala Lys Asn Ser Leu Tyr Lou G n Mt

{4en T8 Leu Arg Ala 100 105 110 gag gac acg get gtg

e Jys T L8 19520030 e A8 ATAACEE3E Te 4"

1 Thr A n 1155120 125 ggg ttt 16t gac tac tgg ddc cag
gga ace ctg gtc ace gtc tee tea 432 Gy Phe Phe Asp
Tyr Trp Ay An @y Thr Leu Val Thr Val Ser Ser 130

Ald 38 n 12O AB@/MbdllAlag@d:t dde Gat VahtGlodgughel §ob Sygt Ghgt
tcg ggt ggt ggc gga tcg gac 480 30

Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala
3b 40 4h

Ser Gly Tyr Thr Phe Thr Gly Tyr Tyr Met His Trp Val Arg Gln Ala
50 55 60

Pro Gly Gln Gly Leu Glu Trp Met Gly Trp Ile Asn Pro Asn Ser Gly
65 70 75 30

Gly Thr Lys Tyr Ala Gln Lys Phe Gln Gly Arg Val Thr Met Thr Arg
856 90 95

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

Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Tyr Asp Ile Leu Thr

115 120 125

Gly Tyr Gly Trp Phe Asp Pro Trp Gly.Gln Gly Thr Leu Val Thr Val

130 135 140

Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
145 150 | 155 160 °




Gy dy dy Ay Ser Ay Ay Ay dy Ser dy Gy Gy
Ay Ser Asp 145 150 155 160 ate gtg atg ace cag tet
cca gac tee ctg get gtg tct ctg ggc gag 528 |Ile Val
Met Thr G n Ser Pro Asp Ser Lou Ala Val Ser Leu Ay
G u 165 170 175 agg gcc ace ate aac tge aag tee age
cag agt gtt tta tac age tee 576 Arg Ala Thr Ile Asn
Cys Lys Ser Ser A n Seri\Val7 Kou4Tyr Ser Ser 180 185
190 aac aat aag aac tac tta get tgg tac cag cag aaa
cca gga cag cct 624 Asn Asn Lys Asn Tyr Leu Ala Trp

0 ) t aac
septguati Bl 1etemyg it up GL0 th defosers B 565 5%
ect 672 PrdéBsn Leu Leu Ilel®yr Trp Ala Ser IWar Arg
GQu Ser dy Vval Pro 210 215 220 gac cga tte agt ggc
age ggg tet ggg aca gat ttc act etc ace ate 720 Asp
GlAGJuPhes Skar Tk \LeBeBerGlys Sers Moy SEhrGlAsperPRRe Tar Sau
Thr Ile g 230 235 240 Age age ctg cag g@é gaa gat
gtg gca @ tat tac tgt cag caa tat 768 er Ser Leu
Gn Ala Au Asp Val Ala Val Tyr Tyr Cys @n Gn Tyr

25 g t a g

Aot d¥raay 5% Tshavareln M RO RO G LA BPE 404D
Phe @9% dn GI y Thr Ly¥80Val Au Ile Lys0®260 265 270
cgt gaa ttc gac tae aag gat gac gac gat aag tga 852

Phe Asp Tyr Lys Asp As IE) Lys 275 280
Leqzlgp 1yr GkpAds SeggSer Arg Ala Thr Gly Ile ro Asp Arg Phe
210 215 220

Ser Gly Ser Lys Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu
225 230 235 240

Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Val Thr Ser
245 250 255

Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Arg Glu
260 265 270

Phe Asp Tyr Lys Asp Asp Asp Asp Lys
275 280

<210> 187
{211> 852
<212> DNA
<213> Homo sapiens

<220

221> CDS

222> (1).. (852)
223> -




<211> 283 <212> PRT <213> Honp sapiens <400> 188 Met
Lys Tyr Leu Leu Pro Thr Ala Ala Ala Ay Leu Leu Lou
Leu Ala 1 510 15 Ala Gn Pro Ala Met Ala Met Al a
Gn Val dn Leu Val Gn Ser Ay 20 25 30 Gy Ay Leu
Val Adn Pro Gy Gy Ser Leu Arg Leu Ser Cys Ala Ala
35 40 45 Ser Ay Phe Thr Phe Ser Ser Tyr Trp Met Ser
Trp Val Arg An Ala 501550 1Brp Gy Lys Ay Leu Qu
Trp Val Ala Asn Ile Lys Gn Asp Gy Ser 65 70 75 80
. 4@ ys Tyr Tyr Val Asp Ser Val Lys Ay Arg Phe Thr
Ile Ser 5 90 95 p Asn a Lys Asn Ser Leu Tyr
2t dactHh R CABrCCFhRoL 6T A n SBLGU 2108 16 G ubelsy
MeTHiysAlva Vah LEurProyThiOndaMla A4 GAS Lefir Ged €uu Trep Ay
1 G@n 115 12%T125 Gy Phe Phi Asp Tyr Trp Ay, Adn Ay
Thr Leu Val “Thr Val Ser Ser %O 135 140 Qy ]éy Ay
Ay Ser dy Ay Ay Gy Ser dy Ay Ay Ay Ser Asp
Cldb%/ 14C1 %4% 150 15? 169 cIIe Val NECt Tpr G ntf?er Pro
ECASHEEE BER) AP BXTal "B&FCLESE &S C8F P68 8 787 175 85 g
AlAIGEnThro Rlae MasmlGyHetl ydaSelm Bek GG LeBeVaMValn LS Ty
Ser Ser gg 25 30

gga gge ttg gte cag cet ggg ggg tee ctg aga cte tee tgt gea gee
Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala
35 40 45h

tet gga ttc acce tit agt age tat tgg atg agt tegg gte cge cag get
Ser Gly Phe Thr Phe Ser Ser Tyr Trp Met Ser Trp Val Arg Gln Ala
- b0 bb 60

cca ggg aag ggg ctg gag tgg gtg gcc aac ata aag caa gat gga agt
Pro Gly Lys Gly Leu Glu Trp Val Ala Asn Ile Lys Gln Asp Gly Ser
65 70 75 80

gag aaa tac tat gtg gac tct gtg aag ggec cga tic ace atec tee aga
Glu Lys Tyr Tyr Val Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg
85 90 9%

gac aac gcc aag aac tca ctg tat ctg caa atg aac acc ctg aga gece
Asp Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met Asn Thr Leu Arg Ala
' 100 105 110

gag gac acg gct gtg tat tac tgt geg aga gat cgt ttg tgg acec cag
Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Asp Arg Leu Trp Thr Gln
115 120 ' 125

ggg ttt ttt gac tac tgg ggc cag gga ace ctg gte ace gte tee tea
Gly Phe Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 _ 13b 140

48

96

144

192

240

288

336

384

432



180 185 190 Asn Asn Lys Asn Tyr Leu Ala Trp Tyr @n
GnLys Pro dy Gn Pro 195 200 205 Pro Asn Leu Leu
He Tyr Trp Ala Ser Thr Arg Au Ser Ay Val Pro 210 215
220 Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe
Thr Leu Thr 1le 225 230 235 240 Ser Ser Leu Gn Ala
G u Asp vVal Ala val Tyr Tyr Cys G n Gn Tyr 245 250
255 Tyr Thr Thr Pro Trp 3o Phee Gy G n Ay Thr Lys
Val Qu lle Lys 260 265 270 Arg G u Phe Asp Tyr Lys
Asp Asp Asp Asp Lys 275 280

get ggt get ggt teg get gat get get teg get ggt gge gga teg gac 480
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp
14b 150 155 160
atc gtg atg acec cag tct cca gac tece ctg get gtg tet ctg gge gag 528
Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly Glu
165 170 175
agg gee ace ate aac tge aag tec age cag agt gtt tta tac age tee 576
Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser Ser
180 185 190
aac aat aag aac tac tia gct tgg tac cag cag aaa cca gga cag cct 624
Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Pro
195 200 ' 205
cct aac ctg cte att tac tgg gea tet ace cgg gaa tce ggg gte cct 672
Pro Asn Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val Pro
210 215 220
gac cga ttc agt gge age ggg tet ggg aca gat tte act cte acc ate 720
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
225 230 235 240
age age ctg cag get gaa gat gtg gea git tat tac tgt cag caa tat 768
Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln Tyr
245 250 255
tat act act ccg tgg acg tic gge caa ggg acc aag gtg gaa atc aaa 816
Tyr Thr Thr Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
260 | 265 270
gt gaa ttc gac tac aag gat gac gac gat aag tga _ - Bbh2

Arg Glu Phe Asp Tyr Lys Asp Asp Asp Asp Lys
275 280 |



{210>
211>
212>

188
283
PRT

<213> Homo

<400>
Met Lys
1

Ala Gln

Gly Gly

Ser Gly
50

Pro Gly
65

Glu Lys

_Asp Asn

Glu Asp

Gly Phe

130

Gly Gly

188
Tyr

Pro

Leu

35

Phe

Lys

Tyr

Ala

Thr

115

Phe

Gly

sapiens

Leu

Ala

20

Val

Thr

Gly

Tyr

Lys

100

Ala

Asp

Gly

Leu Pro Thr
5

Met Ala Met

Gln Pro Gly

Phe Ser Ser
55

Leu Glu Trp
70

Val Asp Ser
85

Asn Ser Leu

Val Tyr Tyr

Tyr Trp Gly

135

Ser Gly Gly

140,141

Ala_Ala

Ala Gln
25

Gly Ser
40

Tyr Trp

Val Ala

Val Lys

Tyr Leu

105

Cys Ala
120

Gln Gly

Gly Gly

Ala Gly
10

Val Gln

Leu Arg

Met Ser

Asn Ile

75

Gly Arg

90

GIn Met

Arg Asp

Thr Leu

Ser Gly

Leu Leu Leu Leu Ala
15

Leu Yal Gln Ser Gly
30

Leu Ser Cys Ala Ala
45

Trp Val Arg Gln Ala
60

Lys Gln Asp Gly Ser
80

Phe Thr Ile Ser Arg
95

Asn Thr Leu Arg Ala
110

Arg Leu Trp Thr Gln
125

Val Thr Val Ser Ser
140

Gly Gly Gly Ser Asp



145

Ile Val

Met

Thr

Arg Ala Thr Ile

Asn Asn

Pro Asn
210

Asp Arg

225

Ser Ser

Tyr Thr

Arg Glu

Lys
195

Leu

Phe

Leu

Thr

Phe
275

180

Asn

Leu

Ser

Gin

Pro

260

Asp

Gln

165

Asn

Tyr

Ile

Gly

Ala

245

Trp

Tyr

150

Ser Pro

Cys Lys

Leu Ala

Tyr Trp

215

Ser Gly

230

Glu Asp

Thr Phe

Lys Asp

141,141

Asp

Ser

Trp

200

Ala

Ser

Val

Gly

Asp
280

Ser Leu
170

Ser Gln
185

Tyr Gln

Ser Thr

Gly Thr

Ala Val
250

Gln Gly
265

Asp Asp

155

Ala Val

Ser Val

Gln Lys

Arg Glu

220

Asp Phe
23b

Ser Leu

Leu Tyr
190

Pro Gly
205

Ser Gly

Thr Leu

160

Gly Glu
175

Ser Ser

Gln Pro

Val Pro

Thr Ile
240

Tyvr Tyr Cys Gln Gln Tyr

Thr Lys

Lys

Val Glu
270

2bb

Ile Lys



