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1 DESCRI PTI ON METHOD OF PRCLI FERATI NG PLASMA CELL 5
Techni cal Field The present invention relates to the
acqui sition of antibody-prodqcing cells. Moreover,
the present invention relates to nmethods for producing
anti bodi es and anti body-encodi ng nucleic acids from
t hese anti body-producing cells. 10 Background Art The
infiltration of |ynphocytes into cancer and | esion
ti ssues i s a phenonmenon pE@EIPTION been clinically
known for a long time (Non-Patent Docunents 1, 2, 3,
4, and 5). Moreover, nunerous experinental and
clinical dapaRTROFeFePROBIFERXIING Bt.ASMA/GBNLDCYt es
attack cancer and |esion tissues (Non-Patent
Docunents 6, 7, and 8). 15 The main players of

Techré@l Figl@r inmunity in cancer are cytotoxic T cells

B a: %h% El)ae?g%l%\'liﬁiegtcl?etlhjéj I\Q%QBG? g%gg?siti(gf ':§:t1|J aﬁﬁﬁ{)@-&oﬂ*ﬁﬂg flzé}ls. Moreover,

 the pradefit ing@itidaadiaes 1§ hthvde dorprodlcagmtidedies afdNanibBdy-emntoding nucleic

Anti bodi es that recognize

A cupents .13, 14, and
_a°1dsg§ﬁ‘ct Fse %@%’ﬁgmﬂﬁ?}@gﬁég% shown to be present in the

serum of cancer patients and novel cancer antigens
have en isolated using anti bodies from cancer

- Back s (Non-Patent 20 Docunents 16 and 17).

Mo T Reiteiltrathmnst Iphphdugteaittb kankies andlesibudizshich ys pplasiomenon which

a3 Plant B oS BOR LB E O 5. drsover

numefons exmeninsental &nd tlnicalnidtaABicate that dufiltrated lyraphdcytediatiack cancer and

oSSR LA R gy ooz

deTk¢ mapiadplagers bbcedioba immudity gscandemaye sytotosian cells{(€TL) and NK

et 5ty PR 00 £ 0 SO 5y GRS PR oty

antibofliesipoaryicediby plhasing chlds/@dreRatentddeumsnisddai atand pPhs nentibodies that

| ke Y _

Rl ew bt s g T e————
novel caides antigves bawtieemrokateransing antibedies &ront eancerpationn NewPatont

: _Docm%u Tis h8Lhyi P | W[J)]{ég%rt stb'ﬁ*le% cf}gﬁ‘% é‘xﬁ'kfbd{eg ﬁ%@lﬂé@?y Plﬁsma cells that

r-specific plasna ce tes

- ) ymp
infiltrata ffcet Hsruehiansdresn Bermonstiatedfio bnéiy tgichngeg gelis(Nop-Patent Documents

C
on were successful to soné extent, th

18,1% gﬁ)@g@g : T&a&cﬁﬁ%,fahﬂﬂacﬁ@s”s%léﬁ a3 PeldepBN SR Rﬁaganegmhirécoglﬁze |
antigeing gtrcmﬁly gxnyessed Bnranpesgiyhave been developed as therapeutic drugs, demonstrating

- the utility of antibodies that recognize cancer-specific antigens (Non-Patent Documents 21 and

~ Although attempts have been made to separate plasma cells that infiltrate cancer tissues

“and to continuously produce specific antibodies ﬁom'thc_)se cells, these attempts have failed 50 o
~far,“Reasons for the failure include the inability to secite tumor-specific plasmacells (B~

35

o .lymphocyteS) in sufficient numbers because. of the difficulty of separating them from cancer . .~
30 |

tissues, and even if separation were successful to some extent, the instability of antibody
production with methods that use EBV or hybridomas for immortalizing antibody-producing

cells.

. On the other hand, recombinant DNA technologies for creating antibodies having

| .anti.géﬁ-binding activities similar to those from cloned antibody-producing cells, namely

metheds for cloning antibody genes and preparing recombinant antibody proteins, are being

- established (Non-Patent Documents 23 and 24).  Antibody genes such as Fv, scFv, Fab, IgG, or :
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+[Non-Patent Document17] Ugur Sahin et al. (1997) Cancer 9:709:

 [Non-Patephgreuesré il Hpdiagra 2 (1
[Non-il‘atgﬁﬂqﬁgéu@t Z?%Jegﬁa

- [Non-B%tFn oc‘éqmen( ib’b’%}) P qlr?ﬁﬁln@l

production with nethods that use EBV or hybridomas for
imortalizing anti body-producing cells. On the other
hand, reconbi nant DNA technol-ogies for creating
anti bodi es having antigen-binding activities simlar
to those fromcloned anti body-producing cells, nanely
35 nmethods for cloning anti body genes and preparing
reconbi nant anti body proteins, are being established
IgM (NéorPaRatt Eicubents 381265 a2d 2ﬁ)m23é)prodm:bd by dpnierpesessenchding the

. chky, Fah, 119G ent S
va.natgé’re!:gz ! oaf\réiau eg%s beg%{, g\% Cl'glg %/sn&zrlf)ﬁflt céonabelﬂgﬁ anﬁltaody molecule,
has a etmaatiatie iy whivh a heavy aldie varailoregiof andrt light dyaig earéable region are joined
byalﬁﬂ%@” which is the smal |l est reconbi nant anti body

ecule, has a structure in which a heavy chain

vaﬂlcatﬂieB cadlgiespresnalsingle iaghibodyrgeinn. vEmisalilizeasgtp donaheavy chain
and hgﬁ’(téﬂgﬁ dva?ﬁébl% r!eél%eﬁomfﬂgeg% gQIngS%I J\Je]? gﬁfé? Ee‘%\%/ Ce%élﬁ% Peripheral
bloodand B ¢ tth% frafiltrate mpnceb Hesues gnecmﬁ groupm(pdipdenaspploducing various

a t, .

i UGB e fnif o o 89P1s LI BIBEALlp Rl spcit
genesgcf%@ﬁﬁs% poI ycl ones) producing various antibodies

(Non- Patent Docunents 28 and 29), it is extrenely

difficult to clone cancer- f&im fic genes fromthese.

p bitdrrameen35a4753. (1985) | nt

fatq 936 &%1%&3&@?2@& 69.
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D\TOH"PPJSFIL Ipaguapant @i)%}feﬁﬁ@l 819809 ﬂmléﬂnﬁ@l H“k‘ﬂﬂ@%ﬁ S@&)Pf&ﬂ%}g ol

[Non-PeRst D@&Kne'ﬁwapﬂaﬁoyléal(19b6\¥>ﬁcf’§m§tﬁo rpent 4] Husby
et al_(1976) di'n I'nvest” 57:1471. 15 [ Non- Pat ent

[Non'%téﬁf@;?ﬁ“nﬁm %¥‘é93@1t a]a(197€11;l¢§)€apﬁ€fr 2$:C8ncer 24:579.
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Retpuaieol Reyieysgl 45:22
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- [Non-Patent Document 12] Brittenden et al. (1996) Cancer 77:1226.
[Non-Patent Document 13] Roitt et al. (1969) Lancet 2:367.
e [Non-Patent Document 14] Borsos (1971) Progress in Immunology p841 New York, Acadermc
25 - |

Press.
[Non-Patent Document 15] Kodera and Bean (1975) Int J Cancer 16:579.

| [Non-Patent Document 16] Yao-Tseng Chen et al. (1997) Proc Natl Acad Sci USA 94 1914.

- 35

L . [Non-Patent Document 18] Williams et al (1996) Jour Immunol 156:1908.

[Non-Patent Document 19] Imahayashx etal. (2000) Cancer Invest 18:530.
[Non-Patent Document 20} Yasuda et al. (2002) Cancer Res 62:1751.
[Non-Patent Document 21] Green et al. (2000} Cancer Treat Rev 26:269.

~.[Non-Patent Document 22] Maloney et al. (1997) Blood 50:2188.
" '[Non-Patent Document 23] Marks et al. (1991) J Mol Biol 222:581.

[Non-Patent Doolﬁnent 24] Larrick et al. (1992) Immunol reviews 130:69,

-[Non-Patent Document 25] Skerra et al. (1988) Science 240:293. - _— ' .
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Docunent 16] Yao-Tseng Chen et al. (1997) Proc Natl

. [Non-Remgt Boturkih 261B18 kdal. (10BBNSRaicer2Rdsunent 17] Ugur

on PR Bt 201 Bee o obeFshStieatinr: 156: 1008, 30

~ [Non{Phiznt Patwerxnt DEEKmbat ot £0](1 9983 Hamyasibl Let 6&i143.( 2000)

SR TN e T

' [Non-Beeuti®ntunzdit 30} Blendet00aB174-208) R0@Aancer Treat Rev

26:269. [ Non-Patent Docunent 22] Mal oney et al.
(1997) Bl ood 90:2188. [Non-Patent Document 23] Marks

Disclasureadf. the Iifedfion) Mbl Bi ol 222:581. 35 [ Non- Pat ent
' . al . (1992) I munol reviews
Probl%%%%@olﬁ@ #‘_tﬁé?év%@@ (1988)

cunment 25] Skerra eta].
ScAsrbiectid®oDbe pregent[inioamtiPa i siotfadiittetha tc@aditi@i ofl et

ant1boa pr&&l%é‘t?g) °8 ?ig llrﬁqggté\fgﬁéﬁglg :L;i(s:sgeé %‘Hlfg }S,e r%bﬁé?ﬁ Erggln; gsﬁZﬂ as

virus-idenipeeeelis xghcecorlinané abrdrmal @EQ@MIM%EH beparpleSial 434n objective

‘ofthe/[R R0 ﬁ&@%ﬁ%@ﬁg@fg@&%}? Figb@&%ga {bE&’Q}%r g%%n@@a}—pmducmg -

cells igfilbgting keon tEgws, Sugmeledomdds e@p@@g tlzage entdfodidse In addition, the
preserft %ﬁ{lbﬂ)groe b Eﬁﬁ%dﬁéﬁ é}? Gucld ¥Ed by aﬂlﬁﬁodﬂﬁﬂﬁﬁlﬂg oMt infiltrating

ectiv I nvention
16510nttﬁ@wwqxd| I@lpbnmndﬁenmdlag thepo antibedisgu c Mugeavet, lag obj ectwe of the

| preserdt ‘iﬁdehﬁé@fs't@ Irdvidd tﬁ@r %élﬁ liﬁ?iufg?ib&?cdco‘?%po@ﬁﬁﬁ Hgimsqgé sioh tissues using

(such_as wvirus-infe , canc

antlbogﬁwgqc}mmgccgl 5 g]ﬂit@@tmgrlgﬂ%m@ﬁs ﬁygbqqge;sagqtgyed tmsed on these cells, and

- ‘nuclei® BLIGS EhobRingGhedehBtiPESSENT 1 nvention is to provide

20

25

nmet hods for producing anti bodies from
anti body-producing cells infiltrating |esion tissues,

Mean@tecgdpwﬂlgpgo@ﬁhgjs encodi ng these anti bodies. In

addi tion_ th
n view of the a?orementmned problems, the present inventors conducted dedlcated

“research to discover that, when cancer tissues comprising infiltrating lymphocytes are

transplanted into the highly immunodeficient NOD/SCID/y,™" mice (Non-Patent Document 30,
referred to as “NOG mice” m the present apphcatwn) which do not have any T cells, B cells, or

'NK cells and which exhibit a low IFN productmn ability, the dlﬂ‘erentiahon and prohferauon of

infiltrating lymphocytes are unexpectedly promoted, the number of plasma cells producing

. antibodies that recognize cancer tissues are dramatically increased, and that these cells can be

e w"""“”‘"‘“""“”“""“f:as1ly separated:—These findings led to the completion of the present inventior, ""“'“'Spemﬁcally,

35

.the present invention is as descnbed below: _ .
(l) a method of prohferatmg plasma ceHs wherein the method comprlses the step of

transplanting a tissue comprising plasma cells, blood comprising plasma cells, or plasma cells

collected from a tissue or blood, into a highly immunodeficient non-human animal;
(2) the method of proliferation of (1), wherein the tissue is a lesion tissue comprising ..

' infiltrating lymphocytes;

(3) amethod of producing cells which produce an antibody to an abnormal cell comprised in a

..-Jesion tissue, wherein the method.comprises the steps.ofi... ..
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present invention provides anti bodi es produced based
on anti body-producing cells infiltrating 15 | esion
tissues, and nucleic acids enpcoding these antibodies.
Mor eover, an objective of the present inventionis to
provi de therapeutic or diagnhostic conpositions agai nst
~lesion tissues using antibody-producing cells
infiltrating | esion tissues, antibodi es obtai ned based

on(d) heasplatines, ledtltissab coMptisiag infHtremeoginplodhesiate a highly
odies. .20 Means,to Solve the Problens In view of

mupﬁéeﬁ%f%ﬁt BORHYEA Y TElo bl ems, the present inventors
c oﬂguieteeﬂngi&ﬂlp@@ufeﬂtlon es ﬁlasmh célts Itlss:@&exf tmhrepﬂantmftmn and

Qﬁ%ﬁc’%{ﬁ%ﬂ? eﬁ‘tOBQ’?ﬁ‘?S Cli? % i nf iLtrati 21? f& %bn@f: anspﬁm tation:

“@ tllsiéﬁeﬁ(‘dd[%f}p,roductm oﬁ(BObﬁlﬁhaatmpnsmgdhmp o80, referred

NOG m, ce resent atiaon
ol o0 AP s radel oS AR ke 180 e 3R] e Blhsma cen

with agurimbr eetlhi bit a | ow | FN productl on ability, the

differe ti.on_an r ok Q I
© ForR S bR HEeRLR bR shlinod e ] Bl gt cet
comppiedsma lesidil Ssspe, @d agortpn cafrthﬂ: mtdzodg, wieatin thecrogthbd eomprises the steps
£ cancer tissues are dramatically increased, and that

these cells can be -easily- separated. These findings

| e() transphanting mpéseen tssue Lomhesipg addetinglymphoomes into a highly

' Qﬁ‘”ﬁ[ esent invention is as described
mug(p%%{ehgg&l(% ot dd of proliferating plasna cells,

whiy) éﬁﬁ@cmltgethn@tth@rab@mpf plesrma célls at theysitefof transplantation;
l F o
RSP PRI PcBoh BB ERIR A B b oPhaatin
and from a tissue or bl ood |nto a highly i mmunodefrci ent

gﬁ) IBH i e? L:lc a(:%)ent:&ﬁng‘%ﬁ Flgtg? 2 Sy tRIP e BE RN eQbn tissue;

tissue Is a tISSUG caonpri si ng

- (6) t§1¢1 friethodzfi |pﬁgiu09%h%59,ﬂ@here@5t@3(ﬁ) eomErives gollsetipg a aueleisgicid
: encodﬁ'%laln %b@?r%%‘ﬁﬁ @Ns 3Ly SRt tﬁe gﬁsﬂg eél[sr@&m%elkélon tissue;

rised’in a | esi on tISSUG
(N tb@mﬂhogl@é proficienps(Sopr &) f(ﬂél}eftcpﬁlﬂ?@ﬁllﬂﬁﬂ%q sﬁ@) %f | eS| on

ti (%zbh% pERARY 4 Ahdigic afilichtédhs Qﬂaﬁ%@ﬂ?@ﬁﬂﬁtﬁé rdgldPusng a nucleic acid
|nnunodef|0|ent non- hunan ani mal

'encod@éta@@ptlh@dsft e templaiy erckan Qieoarclsetidsrapelle Péalaf’hﬁyrfg the antibody

varlabﬁgltéglogf transplantation; and (c) recovering a |esion

S ri.sing plasma cells fromthe site of
® &m@ﬁggpgﬂ&%ﬁtl%aana%tﬁmly agpigstAR ahsarresl cpl Gefprisasin grlesion tissue, or
‘a portlﬁﬁ)of tHelntiBedy, GRRRIA ﬂie@iﬁtib@d%f ﬁﬁsﬁ;@at&i from antlbody-producmg cells

25 B 'produced accordmg to(3) or (4),

9 a method of producing an antibody against an abnormal cell comprised in a lesion tissue, or

o a portion of the antibody, whereln the method compnses the followmg steps (a) to (c):

(a) 1ntroduc1ng intoan expressmn vectora nucleic acid obtained accordmg‘to the

35

- method of production of any.one of.(5) f0.(7), or the mucleic acid that has been chimerized or..

~ humanized;

(b) transforming a host cell with a vector harboring the nucleic acid; and
(c) producing an antibody by culturing the transformant;

(10) the method of production of (9), further comprising the step of:

(d) contactmg the obtained antibody with a lesion tissue and seiectmg a transfonnant

producing an antibody that binds to the lesion tissue;

' (11) the method of any one of (3) to (10), wherem the abnormal cell compnsed in the ;



(d) excising a plasma cell fromthe recovered | esion
tissue and fusing the plasma cell wth a partner
cell; (5) a nethod of produckng a nucleic acid
encodi ng an anti body agai nst an abnormal cell
conprised in a lesion tissue, or a portion of the
anti body, wherein the nethod conprises the steps 10
of: (a) transplanting a lesion tissue conprising
transplanfeﬂllési@i fis3ge is)dmhﬂér)h&eﬂ,sa eoll fonmﬂgi ag{}lpyréjlasm, ora v1ru|sq—1nfected cell;
nt. nan-human_ani et ng the
(12) SRPRRaF af (0 En st & Sahd edvgbriadaed S
(13) theamnsthbdof @L),ovberéia)he etidwancen g ﬁpﬂo@ﬁtﬁﬁnb&rﬁﬂb&ﬁach cancer, breast
cp rising. Iasmacllsﬁromthesite.of i
cancer, RER o s GRS elotesal baiien BT BATREC 529658 ei ¢ aci o
5. (14) éwmancthodobfl 11 vlicheid yhef iyperilista sadenipghedodtai lopetplatye;
oduct i f ). wherei n_ st d) .
1) (Rt BFp i in RisR2E 6P ) B oy 4 AP of &bortion
 thereohistan Bg@yanflghbinap Fabjm eb1)2, aaffveor aemnfglsichgntﬂve pl asma
I 7
(16) B haned SEPARERR Ol GR Bkl B ReRR R gy or agibody
| portiorofs:a ciméri andibpdly, fatiunganized wolibody, ahuldale ﬂnnidﬂhdm,garaiportlon thereof;
10 (17 Q%&lgﬁ%d aﬁBh&%h%c%&ang'% &feelﬂ&pé‘q B g 350 (7);

ant1 bo

(18) o Inugloww@idempodieg @aﬁbﬁbﬁtrs a@mbadm Ialhmylanged hmﬂmdm grodyuman antibody,
whereﬁ’laflé %9:'150 LEGIOR Png%)th@{uﬁﬁ%ib %gid%ff é]gf)od ucing an antibody |

an abno in a lesion tissue,

(19) @m m@@mmo@necbaccprcbnamthbmod\mf@nﬁpne ohe®) antliMody i s
(20) ﬂfﬁ%ﬁfﬁﬁr Jﬁ(??ggﬁdﬂggﬁ@ﬁﬂgy%ggﬁsfﬁﬂg&a%%aﬂé @gll‘f ﬁéjstomach cancer

' accord produ
15 cell, abﬁm‘f@@@ﬁﬁ sefhiardung eanceloreds arhlverc@mer@@klr;m ¢@@@cﬁah0@cer cell, ora
pancreht?cséa%eﬁdeﬁsue or a portion of the antibody, wherein

thod conprises the follow ng steps (a) to (c):

(21) (hé)antlhft%tf&%@)a yhight i an anighasly exgainglrp mestptgcancargellei ¢
(22) ﬁﬁ'aﬁh@&&)ﬁdﬂ“{@?} %@fb‘irgﬂﬁgnﬁﬁ’o&yt}%cog(mzes AREHRE Bblecule of the prostate

_ oductlon of”"any one of or the nucleic
cancerg@l,lgn@p&[ 4Bas been chinmerized or 30 hunani zed; (b)

- 2_0 (23) ﬁk%ﬁﬁﬁ&fymﬂ“aﬁy%nbeﬂm%tzzw&iﬂcﬁlsvﬁﬁg@[mh M%P&» bR €rab’)2, an Fv,

cleic_acid; and (C) producing an antlbody by
- or a singlg ¢hain By t he transforrmnt (10) the met hod of

(24) BEQEEIdyUT a8f 688 of {199 t&l@g),qﬂ{%h M ibb8y 84BPriRk a variable region
portion;
_ (25) the antlbody of (23) or (24), which is a single chain Fv;

' .2_5 (26) a method of producing a therapeutic composition against a lesion tissue, wherem the
method comprises the steps of:
| (a) transplanting a lesion tissue infiltrated by lymphocytes into a hlghly

e 1mmunodeﬁclent nor=human- animal;

st - (B) detecting the proliferation. of lymphocytes at the site.of transplantation; and........
30 (c) recovering cells comprising lymphocytes from the site of transplantation;
(27) the method of (26), further comprising the step of:
(d) culturing the recovered cells comprlsmg lymphocytes in vitro to further proliferate
~the lymphocytes ,
(28) the method of (26) or (27) wherein the lymphocytes comprise plasma cells;
35  (29) the method of any one of (26) to (28), wherein the lesion tissue is a cell forming a cancer

-' or a hyperplasia, or a virus-infected cell;




(d) contacting the obtained anti body with a | esion

ti ssue and selecting a transformant 35 produci ng an

anti body that binds to the I gsion tissue; (11) the

nmet hod of anyone of (3) to (10), wherein the abnornma

cell comprised in the 5 transplanted |lesion tissue is
a cancer cell, a cell formng a hyperplasia, or a

virus-i nf ect ed cell; (12) the nethod of (11), wherein

- (30) tdiherpectir cdnﬁomltmlalgﬁinﬁaﬂeﬁbn tissua, Whereidh thabaRpositichdy produced

sccorlifE (TR Al o s BT *Dr et cancer, 1 ung

(31) ceaarmmbody agpdust amammabmummmbd renlesion tissuepavherefathe antibody is

compﬁ?eglg_ﬁ 8 sglglln"gJl ﬂe%?wér&gg lﬂl%&{ﬁ%ﬂl%d%%{tel g gxlt 0 n (aggslal transplanted

5 with & lagontistue dowfpriping qblasma@ellsgfolcmdmnmmmg(pﬁasmaxdlmjr plasma cells
' ' r a portion thereof is an 1gG
recov%‘??‘gﬁ]a%%%ﬂg{%?degﬁ%gb' )2, an Fv, or a single chain
- (32) Rbe aftib@yly o 63 Iypwhiol isd pgyddud tanbodyt agd®) or (10),

(33) Wﬁﬁhéhtfc% ﬁ)%%% &g:e&n%?)%h%ﬁ(!%aﬂg aalg%lb€91 dle &/ﬂ%r%ﬂn%e composmon

rc an uman
comprses iadigic asid of (3@) e (A8), ohen ewtibody D agy Fhe af @ arioe26), (31), and (32)

asangcqllv?%@tr&g%ed according to the nethod of anyone of (5)

a nucleic acid encoding a chineric
anti body, a hunani zed anti body, or a human anti body,

' EffecBENEivddRgnNuUC! ei ¢ acid conprises the nucleic acid of
_ 19) an antibody produced according to the

o nef*ﬁ%élﬁg ity rsefeniinvgrion; plagmayelis( pbichipredusa mntioatijesghat
recogﬂlﬂeqﬁbnoﬂﬁhlceréllb Esueh a?%cgoé&'ls gﬂ??ﬂﬁ—m%lr QIR Aif Béﬁigﬁhperplasm) in

, _a stomach cancer east can
pOlyclanarl (FRY 2EaiRE swuchas| transelamtﬁ@ EFsue remenisetan besclestivglp praliferated by

transp%ﬁﬁ%Iyn‘i;ﬁiobyte%ﬁﬁtate@%’s‘i&?%s'u& ﬁmgm ﬁﬁxlxuno(igﬁ&eﬁtréﬁlmals, and the

ant j body of whi I's an_anti

‘plasmg, F%?t%tl@e@afm?@rbeé@lly sepagfed; hd hleﬁrﬂaﬁlbwfaglgll E% m}asma cells further

famhté‘t@ﬁér%nﬁbﬁe?&e%&h@i@i@ﬁ og gxli?tlﬁﬂulﬂlieﬁ@ B%nﬁzﬂfgf ﬁﬁ%&(ﬂgﬁ%p%&ﬁlc %o Rsion tissues

: st a
and mlgpauf %@v«‘ Slélﬁ;%?ﬁgg%ﬁ badiag)fr ctr%ﬂ(ezaiﬁsmwllé Myregyer. plasmg cells,

20 antiboli@MoracleRhci®RwHiERBhcbde tRMRYbodiSS acuirkd 9&2'%1 ee'rﬂié ﬁ‘r(]/entlon
|

Contfﬂf('%%g%ﬁf{]‘f%b %ﬁlngd o5 é%%lgét%%e?%g@%@weﬁ tlseest i on:
(25) the anti body of (23) or (24), which is a si ngI e

Brief ISescn 1:1051 of the Drawings

o - Fig. 1 shows photographs of HE-stained paraffin sections prepared after thinly slicing

25 human breast cancer tissues. Equal amounts of human breast cancer tissues were transplanted

~ into NOG mice and SCID mice, and the mice were dissected nine weeks later. A high degree of

~“accumulation of plasma cells is observed in NOG mice. Moreover, an image of leukocytes

o

1

1

h

i “mﬁltratmg tumor-cellsis- observed suggestmg that the-inmure- system is acuvely*ﬁmctzonmg

These nssue images strongly suggested the presence of a cancer-specific immune response.. ...

B 'Fig. 2 is a graph showing the results of transplanting human breast cancer tissues into

NOG mice and SCID mice and monitoring the changes in human IgG antibody titer. IgG
antibody titers in NOG mice showed values that were ten to hundred times higher than those in
, SCID mice. , ,
" Fig. 3 shows the results of transplantmg specimens ﬁ‘om human prostate cancer a.nd
35 . benign prostatic hyperplasia into NOG mice and monitoring the changes in human IgG and IgM
antibody titers. - An increase in antibody titer was observed in four (shown in the figure) out of
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25 (26) a nethod of producing a therapeutic
conposition against a |esion tissue, wherein the

nmet hod -conpri ses the steps of: (a) transplanting a

| esion tissue infiltrated by 'l ynphocytes into a highly
i nunmunodef i ci ent non=hurmanani mal ; (b) detecting the
proliferation of |ynphocytes at the site of
transplantation; and 30 (c) recovering cells

the 403!9ﬂﬁf)l'aﬁ‘ﬂeﬁg SIABROC YRR A s et R tedll fdin Bdur of these cases and the antibody
transpl ant atl on; (27) the nethod of (26), further

genesé’lfﬁ%?m§11ﬁ§dthe step of: (d) culturing the recovered

cebleS 4 GRERE iHSirBiahith Mﬁﬁﬂﬁﬁmhﬁﬁ hitmyh bfe@sttc@ndey Tspdfb@hens into NOG mice

: rollfera t he. t t h t hod of
and m«%mﬂe@vg sy Hlfe %&%@3@%&@% fesy p‘pfgg}?gease fidntibody

titer W@ |ob%rve°€5m(f3&) Spb&iﬁlef@ tHeeeh mfth@ﬂgml@lraﬁ}dﬁ@ th?Bh spe&rithaB) , RNAs were
er el esion tissu ce 0 a cancer
extraciil ommpa BSR Sses end i eptibodt A e SR RELE ©(30) a
t NBIpAp @44 | plfi ONPeB thedbga@ai fMsturdulbesh @Fplhs:ﬁa&t&ls versus the
duced . accor di n(g)l

wh It
R (I TR T
the de@@@ldﬁ&bcmlahﬁp(ﬂeﬂdnyy:aid the amibbodseiter. n a | esi on tissue,

r it BrtErpB AR RE g s TR bR G el Shiifisagion o NOG mice

gﬁﬂgon between

“and S@ND mdte. t rERIplEit ¢ NCE: midcdhwas dbost DS daysswhide thatjr $GIDhgpice was 21

days. PR BeSEkroBL 90 SOTREAR! Ul 25 7 s B89 e of
humad hﬁﬂaﬂidsbmﬂwh@hnéédzas nosoeded by aaieﬁayl iycclerarmlce anti body;
{
a gg gnzfﬂ%a*f Igglil ai%é(ﬁse% \ﬁ% %9”8 %f %et%Qmﬂﬁé:{ é.n%%odles comprised in

e CO
the senmnﬂ'pf Né)éﬁkmertrmxbﬂantedimtﬁ E@ﬁlg@]pwstmc ](yip@yplasm smmmens recognize

surfaci ens%nq{l ﬁ%Xta%rE%ng & céﬂ'?l})e @%1(4%5) Asf1§ {:]%ar f?tﬂ'g tl(egx%gults, IgG

an active rngre ent’ion
antibodmsmecahgngmgihe hchr ediline Were preseniramqigdgfieantibpdiss in the serum of

NOG Hl e S B e S e R0 vl ol |5 or i g
- beRiggh shypereptltssifa)FACS investigatipn bbwhktheehumagy antibedisspigsent in the
serumdT 1}?(5%@1?18{-2 ﬁgﬁ%ﬁjar{tédséfﬂ? Ifeﬁﬁ &{r aﬁ%af?:ﬁmi%]f) %ﬁédlﬁﬂ@[llsé’recogmze

prolifera ransp anting ocyte
smfactesilgﬁnspnébm@s:talmmﬂnyﬂeﬂ lj éelfu A sdatleaniram|the results, JgM

antiboAd réc!?:%mzmg the carcinoma cell line were present among IgM antibodies in the serum

- - of NOG mice transplanted with breast cancer.

25

Fig. 9 shows a confirmation by flow cytometry of the process by which phages -

'pre'senting scFv are concentrated using binding to the prostate cancer cell line DU145 as an

index. The amount of phages which bind to DU145 cells increased with the increase of the

) _number of rounds of concentratlon and selectlon

Fig. 10 shows & confirmation by flow cytometry of the bmdmg of DU145 cells and

.35

- __._-__}DUI45 ceIl—bmdmg clones when these clones were isolated from a 11brary after five or six cycles.. .. .

" 30 of concentratlon and selection.

Fig. 11 is a photograph showing a silver staining of Protein A-purified scFv fusion
proteins following separation by SDS-PAGE.
-Fig. 12 is-a graph showing a confirmation by flow cytometry of the binding of

recombinant 5-16scFv Fe fusion proteins to DU145 cells.

Fig. 13 shows a flow cytometry analysis after staining cancer cell lines using human

-antibodies that appcar in the serum of NOG mice transplanted with stomach cancer tissues. '
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pl asma cells of interest can be easily separated. This
easy separation of plasma cells further facilitates
or enables the acquisition ofy anti bodi es recogni zi ng
antigens specific to |l esion tissues and nucleic acids
encodi ng these anti bodies fromthe plasm cells.
‘Moreover, plasma cells, 20 antibodies, or nucleic

aci ds which encode the anti bodi es acquired by the

Humﬁqgﬁﬁéﬂtlbloﬂié@ i the @eruﬁﬂfﬂrﬁjcb taBspAnteDWRh P[R@B&Dmabﬂed wath the human

nost i alnst . esi,on sues
stomagh ep?fflghneo‘ia% I&iﬁpﬁ@@ﬂpﬁﬁﬁeﬂé o8 FRRed bt ﬁaﬁéﬁkﬂgﬂ» the serum
of mlazf trdrlEpIahtatl Reth mﬂ{(mzﬂ irfackRICh it iR lﬁﬁ'm&t(ﬁﬁhohfchﬁdfer ikl Iihcy SNU-1 (b).
SSues.. ua

t cancer t nts
of Fieartd aer Do bihe b PRE tsnith imedfiR hribodies
presemtﬁﬁ moﬁiﬁﬁsem:me aﬁmeaﬁﬁhﬁf of /s ianke Edﬁﬁl’lﬂfﬁﬁc&/\&ﬁt&pianted with PLR0659

stomah SRET GUSBHVOP P carice L LERTRANIR oy e serum of

" mice Wsphﬁ&ﬂ,m&ﬂP]ngﬁlabﬁ chegk Oeytewithiantdrhdchanneeg celuting. The cell

cells. is- ob est i n -t hat .the i mmuune system
membrgne tcia’\'}céqr)? @F?‘%ﬁ%g@i ‘é’ Stsftguélﬁ(g i mges strongly
suBigess elbwiwn gisevetimebpflow ogzmm&‘ﬂy@fph@ sthintng ofitbkmeancer cell line

s b RRERT B ol 7 e S IR0 RS oo

stomaih cmcantissﬁé:l [Nmﬂ}etha samerstpining progertibewelsarbgesed withaanbody

ant | antibody titers in NOG m ce
concegﬁa%%a gﬁ“ §Iﬂtaﬁl tm\/{'ilégﬂglten to hundred tines hi
t hBig. i 6 bsegraph si8EE atorfimitign by fivoudombtey pktha %nrghmﬁ of AGS

_ _cells té @%‘sﬁﬁ%ﬁ%a&%s ?(glt : gﬁﬁgﬂ 'fhegé %M@x@ 1%1%%&5& f&fhﬁgﬁuﬁ&ﬂ selected

_ yperp aS|a rnto
libraryroni t ori ng t he changes in human 1gG and IgM anti body

% 'OE ? %ﬁ&%ﬁ;ﬂfﬁ}o%ﬁ% %1&\%8?%1[}%&%81? a ﬁ@%eilggsﬁ[rﬁfeq skPv fusion

_ protemfdlwphaﬁde&@E@ﬂmﬁgm RNAs were extracted from four

Of ngh g§ gshé:gréﬁﬁ Sl e% b @oﬁﬁﬁr AR fs]( R &R0 oBRbnbing8: fusion

ul't's of transpl arfit1 ng human breast

' PrOteln% s¢Fvshedinhaabounst to AMEc#Hce and nonitoring the

ChER0%9 TR A A0 LI MARbE BOEck] £86 ushl chimeric

tTter was observed in four

| antlboslpfécu AispacssHep fantSﬁ?énﬁchg-‘@@‘éef RAATS Erradediissyrscrpgekiom a

duode%%aﬂ@é’r?b) ad ﬁ?sﬁéseéil(clfs’é@ 'E‘oﬁrpth'é c@fo éﬁ‘?\@ (&ﬁ&@r% wWB&fad dcer tissues.

ant 1 body ‘gene was anp].i

how
- Immuﬂwéala@@rc@aﬁameda@eﬁ}ha Pfameaﬁ aaﬁb igRRact e@ﬁx fge G)ét%fé%l%toﬁ gtbmach
. cancelc&‘l‘l‘é e AR 18hilAVERO of SfedeRurh REn@e At Abn E%emd}ﬁnembranes

25
Best Mode for Carrying Out the Invention

here was a good correl ation betvveen

Asa first aspect the present invention provides a method of prohferatlng plasma cells

~itiers the ethod cotaprises the step of transplantmg tissues comprising plasma cells intoa

-_‘._hlghly immunodeficient non-human animal. . ..
e

Herein, “plasma cells” refer to cells Whlch can produce a11t1bod1es and the ant:lbody -
class is not particularly restricted. Thus, the term “plasma cells” used in the present
specification comprises: B cells in the early stages of B cell differentiation, expressing a p chain
on the cell surface as antigen receptor; B cells in which the transcription process has changed

| '_ and IgM production has changed from membrane-type IgMs to secreted-type IgMs; mature B

cells that have completed class-switching and secrete IgGs, IgAs, and JgMs; and B cells in the

final stages of differentiation, capable of producing 2000 IgG molecules per second. In
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the degree of accumul ation (density) and the anti body
“titer. 10 Fig. 6 is a graph showing the half-life of
human 1gG after adm nistratign to NOG m ce and

SCl Dmice. The half-life in m ce was about 18 days,
while that in SCID mce was 21 days. The half-life in
NOG m ce was slightly shorter. This indicated that the
high titer of human antibodies in NOG m ce was not

B addltlé?rﬁlﬁ@%r(b:héfeﬁatﬁﬁb@)éiabma ctleeirafeaed I‘E]th@em7coﬁ’Ip@i\sss Bogls tetygoliferation
a FA atio et her human anti bodi es
- and d‘g?FFﬁlPP-E%‘bO %Serg%mggq%ﬁeﬁh NOG ni ce transpl ant ed

W ERarBples Gﬁls@ﬁéssdoﬁiprﬁu@mm @ik inchpkaelieas] tivoagoneining

s B ST R G S Bl o ot

tissues &ﬁﬁgﬁjngl degerichionanedictsaflolrgdnishes MElndogmelmhﬁammgch as

neopl%@?q%ha:%ﬁrnai boﬁ:is gf Bﬁﬁﬁnﬁéﬁ%}mﬁo %)gnglg ﬁr%%grérm% 21 9 cells

infectédewith tvirusds. aSEﬂE&dhmaﬂodrs grai vmuimmfecwdale:teﬁe malyfomnlesion sites in the

body, e 3R s Bftoprllet Yot 8% MBS Do T G
cell-capprdsing tissue’c o Foi eempethafdlommg gpesoidnsioseard prefahble as “plasma
carci-no cell line ZR-75-1. As is clear fromthe
ceﬂ'cci’%%’i]ﬁ ?%gaﬁu anti bodi es recogni zi ng the carci noma
-ceSd)hdcameen/lesrenqoresent anong I gM antibodies in the
se ce transplanted with breast cancer.
EH,'S‘S 9%%6\5\5 aq%onfl rmation by flow cytonetry of the
ergpo;glablylomnmh phages 25 presenting scFv are
y bi nding to the prostate cancer cell
I|ne %fﬁ%&g%fégmﬁg. ndex. The anpunt of phages which
blhldlan?@namlyltﬁse@mlbsommcreased with the increase of the
WREHoAE dfsQééE‘ije%lefs concentratl on and selection. Fig.
ow a contirmation flow cytonmetry of the
blh@al@ig fonmrdlmofewépu%p enpU145 cel | - bi ndi ng cl ones
WNE N BEREe BlsoNeFeitc€ Isolated froma library after
five or six cycles 30 of concentration and sel ecti on
Fi k. particular, solidivenesy lesisms ndWwpriplasia lgsians ass pieferale e the
aforengéengig?gctpil;ls(%ﬁgﬂr '}ix'aﬁﬁi)le% ‘oﬂoﬁd‘&in@@r 1eR6R BLRde fe@ thMﬁ%state cancer,

9. I's a graph sh OWI
stoma%mcpmﬁrqaﬁwaogﬁr,flww% Hﬁ?fr%?n%ﬁfa M@reoﬁﬁ@m pancreatlc cancer.
Leswr{s% ?}Hﬁl'grb'éﬁfgnkﬁyﬂ@%?ag"é }Eﬁtlétﬂé‘lﬁfbsﬁhﬁ’fcﬁiﬁg bénigMdSatic hyperplasia

shows_a ow cyt anal ysi.s
are pr%fﬁltable asthypeiphgiadasiensr  dépse tﬁSﬁoscaa%P ﬁaf%ﬁﬁwsurgml excision. For

- exampd] teh Qg i8Suel BllecBRIFEAExahindtid W/aFibFsyQan Nekesdd £59esion tissues in the -
25

transpl anted wth stomach, (?ncer t] Ssyes.
present invention. In addition, trssuos excised from patients by surgmal excision as a surg1ca1

treatment are also useful as lesion tissues.
Moreover secondary mﬂannnatory drseases are comprlsod in the mﬂammatory drseases.

e g bxamples of mietabolic diseases include Alzhemaer § dlsease that forms arnylmd plaques

35

C v1rus), HBV (human hepatitis B virus), and HIV (human rmmunodeﬂcwncy virus). Tissues
or cells invaded by infectious pathogens such as these viruses can be collected by biopsy or from
the blood.

In addition to lesion sites derived from patients, those artificially formed in. laboratory

| ammals and the like may also be used as the © ‘plasma ceil-compnsmg tissues”. Herein,

examples of lesion sites artificially formed in laboratory animals include those formed by

artificially transplanting heterologous cells or tissues into animals, and those formed by

~.Examples of infectious pathogens include, but are not limited to, HCV. (human hepatitis .. ... .
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8 Human I gM antibodies in the serumof mce

transpl anted with PLRO631 reacted with the human
stomach cancer cell line AGSi4n a
concentration-dependent manner (a). In addition, the
serum of mce transplanted wth PLR0O624 reacted wth
t he human stomach cancer cell line SNU-1 (b). Fig. 14
shows phot ographs of tissue staining of cancer tissues

exprebiinggh MuifviallaiittdinckdesogenB $eNE citlitr BRKSRicSIBY ot adpecific sites

such §3.8 o @Yo Polratoh e e B SO I oE R by animals

_mth\ﬁﬁrseser cell line; b: Reactivity of 1gMs in the serum

Erhe {:e tr g{ﬁﬂ th PLR. s tomact; 8 i ssues le of
vvl L §‘°t‘8 Oh e U GOTRTIRNg HaFRCS: a1 I PR mple ot a
most tyaivabsangdt When mileeﬂﬁgtjmmhotjﬂes ard plasnaecdls ab etaﬂmg. ceBs th be

T AT NIRRT T ——

as 1es{0a} bannﬂﬂsda gl‘mpl-(obyteé ﬂm:lmlla.:hna edtstpnseﬁt mw@dm‘ra]ﬂmplpmfs’emrkeparated
from SL{C tls?ues of g’l%od fl‘%l&(l) 3 useganc a:Etmt Icse ﬁg %X%et %rms ;HE dsma

diAt g propertided W8

- cell-conpusng (atplasns coll-ibill trgted) tlsamds”laildg‘llympholéy‘@ coﬂxﬁmsmga(or

SRR 0L LU0 P GHSTEIL 1 e

_servinglas startoigoreds twmﬁfeirae phsed cEllptheae toms emtanmaesjblood comprising

plasmﬁ%lelfﬁcin%dche fiﬁe 0& Efa@l’h¥ celﬂlﬂg g’eﬁves gmﬁéég ffi‘ﬁ esSJrﬁ' .&9 Thus,

ver s eln
tissuepoopledh ccﬁropmmg pigsmlma@ teelber artplama dellg and181qh§elaarated from

these ﬂésﬁQé“ ﬁﬁ&‘/&t &P%B‘e G4fh E@éél%@at%éﬂg@%a@é&@ 7 ngh ficien

Feconbi nan si on are boun
non-hupanagmead descrilzg bFICgV 140 “kigblys mapnmodefimiet mgn-@luu@n@mmal“ indicates

- an am%&?hﬂlﬁ@m?gc ¢ lﬁ?gr tﬁ%leﬁ%a%ﬂyﬁﬁﬁﬁran@ﬂ RQH gﬁl%s without

ssues excCl se ron1 t omac cancer patlents a an
rejectigy the transplested sissuse ar ¢ellsneemplesoderiueh walvde noy-Hymanggimals not

posse%mgélseﬁ CEREAnd NRRRERE ALR0 a 46, TG, ?od-ﬂ:%ﬁgn Fhility,

r tISSUGS Innunostalnlng con irned that the
specificallydNQG mien: | BYHiossh peareplesiting mige asy indiateslin die present application,

exampitONBROR- b BAGRIMAS Hh%r th%ﬁ 6hikd {1l %dnﬂ&@}dg‘gﬁgs Sdo%‘é‘ l‘af)blts guinea

duodenum cancer and col on cancer

 pigs, pédntsppRatiesmorsh %rymh@lomn th%ereﬁemémqf@mﬂ% alehﬂsf gltlmunodeﬁment
non- heﬁeeehmalsh %a?ﬁsﬁﬁﬁl@tbe'rafé%ﬂ k@ Rs BHigMY 48suBodBicRa a@als™ for

proliferating plasm cel
convernience.

There are no particular limitations on transplantations into highly immunodeficient

non-human animals, provided that the site of transplantation allows the proliferation of plasma

- cells; however, the transplantation can be carried out subcutaneously as that would be convenient

7 for transplantatlon procedures and subsequent collection. Here, the transplanted plasmacells

: ”“°'1"‘pr011ferate predominantly at the sites of transplantation without requiring any particular seleetion

o ,_:pressure The present inventors discovered that this degree of plasma proliferation (or. degree _

'ﬂfébﬂﬂ

N 35

of accumulation) closely correlates with the antlbody titer in the serum of the hlghly
immunodeficient animals (antibody titer of antibodies derived from transplanted tissues).

Consequently, whether or not plasma cells at the site of transplantation in the highly

B lirhmunedeﬁci_ent,animals haveproliferated,ean be verified by meesuring the antibody titer in the .

serum collected from the animals. There are no limitations on the type of antibody measured,

provided that a correlation with plasma cell proliferation can be observed; however, the

antibodies are preferably IgMs or IgGs. - Antibody titer can be measured by a method widely -
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" where the nethod conprisesthe-step of

transplanting tissues "conprisitgplasnrcells into a

h|gth i munodefici ent non-hyyan animal. 30 Herein,

"plasma cells" refer to cells which can produce

anti bodi es, and the anti body class is not

particularly restricted. Thus, the term"plasma cells"

used in the present specification conprises: B cells

known ro thbge ﬂalﬂdd;ansheages Tdr eBample| Ingf brdigEetchbe migasured by selecting a

mehFRUR B8 Kol Pl s " il S BResRP LD

turbidirastric iangadassanl mg,l\Yhm nep}mlomﬁnwmemhgmduéﬁ @m), RIA, EIA, and

T T NN T TR —
| gBs the asher afientbphp-prachaing cels [ssnémaseti et a fitaafl traskplgetation in

mghl)pﬁn?lgﬁﬁ({dgﬁagﬁtj Ah 20, tgg Ql?cﬂggcﬁs&gbgﬁt I?%s%ﬁf Lﬁﬁen%gggne{k%&t easy to separate

er secon
annbddpﬂ:@d)dtfcmeills,nvlmﬁh plaadifbiculeinl the pasef elt elsd facdlithes dlerproductlon and

e af [ one anpl es of tissues
C oﬁp aisetong appcst ite presant invastiandeovidks s netivdifossrodscing

antlboglg :}ytr@dlf&h%e%lé lrJ bgl ﬁl% %Blggﬁgcrﬁz@{ ﬂg eg&gglg\}rﬁcigogs QEF?Vered that, when
leswnéﬁwes greg ﬁramnlésted @mtp @igiﬂmgnmggmﬁmm ammpks cucltasNOG mice, plasma
cells 19151@%9_1‘1% %h@@éaﬁge aﬁ%ﬂﬁﬁ%’ﬂ ro?ff&gteas Jariciy lb?%ﬁﬁlg highly
SUC conprise ti ue ormn a can
1mmun@q@§p1§nta@nmalaﬁe agegans forupmcb@mmlwmpeus,rmb@@mesmsseble to amplify
and reSOAR (e SoeR %Pﬁ'cﬁ Witd Mtﬁﬁ&lﬁ@ neﬁﬁJ ih %rfa@@%n{)ﬁ{tmd &8 'rpggi Namely,

sites in rag romilesion s

the meglpocb@‘iprg@g@&@ﬁb@é&-@;&dzg;lgyeug@ﬁhggws@t &;pgdiment comprises the
: steps @fetab nﬁ@#ﬂl’é&iﬁ%@ RedibSE4LES comﬁl‘?J 1n§ ﬁﬁff@itﬁkg I&ﬁﬁh&%‘tésq}‘ﬂo%ghly

es, o esli ons are re erapo

eﬁ%@*r&ﬂﬂr@%@ il G detesens the mﬁmpe of plagma pelloa the site of

transpléﬁfétﬁ@ﬂ dragE RS0 velp S leddh ﬁsétﬁ%bﬁi@ﬁsm@ﬂeeﬁlhﬁﬁé;&ﬁfs%rﬁ the site of
esions 15 1 nflamatory di sease | esions Metabolic

transpantaligle | esi ons Lesions formed by infectious pathogens
AUt ereitHRS el TRRABSH ARSI @ dhd the step of detecting the proliferation of plasma

cells can be carried out in the same manner as in the aforementioned method of proliferating

| plasma cells. Recovery of the proliferated plasma cells may be carried out by recovering, from

25

the site of transplantation, the transplanted tissue itself in which plasma cells have proliferated ,
or by selectlvely recovering the plasma cells. - Microdissection is an example of a means for-
selectlvely recovering plasma cells. Microdissection is a technique for excising specific cells

from a tissue section. For example, target cells can be isolated from frozen tissue sections using

- the Laser Microdissection (LMD) system. A system for exc1smg tissue sections with an .

~—uliravioletlaseris commerma:lly”avaﬂable"“”"fhe TISe™ of“thls system; “whichrinvolves- Speclfyln

the regmn to be exc1sed on a computer 1mage under mICI'OS(.‘-OplC observation, makes it poss1ble

'to excise any region from a tissue section.

A large number of plasma cells can be isolated by observing a specimen under a

microscope and selecting a portion enriched with plasma cells. Specific plasma cells can be

. easily acqulred by m1crodlssect10n of single plasma cells.

35

" The plasma cells recovered from the site of transplantation of h1ghly mununodeﬁcxent
animals are increased as compared to plasma cells in lesion tissues collected from patients and
the like. As indicated in the forthcoming Examples, the increase in the number of plasma cells
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- transp %’t‘?ﬁ C@‘é 13 §5IE)‘F
- Moreoﬁ%@ B of plAMaSield fibhSthY §%c 6F treﬁisﬁl@ﬂbatlﬁi@ma?%e UaeRkd %t by

oo oostar . cefls. Ath e terns
TecoVEHg the 5 RiLSP t@&lse& S ik paspee T aequliferated Gom the site of

In particular, solid cancer |esions and hyperpl asi a
| esions are preferable as the 20 af orenenti oned
tissues. Exanples of solid cancer |esions include
| esions of prostate cancer, stomach cancer, breast
cancer, lung cancer, liver cancer, colorectal cancer,
and pancreatic cancer. Lesions form ng benign
hyper pl asia, particularly |esions form ng benign
is accpih@&ﬂ'nad bjE ah yeedapt Bstha tited b€ apiteiies a@iuﬁstaﬁe leyipanighrsi aSince plasma

These ti ssyes c e coll by.surqgi cal ..
cells TRty TRl e B Rnes st (e donia St anGR getively, these
plasmeX:am et Becatfebsivdly apsalyasaadterids fig @btantting astitodics ios geres theneof, or the

Y LML ECT U RIS S
tissuek.r eﬁtrttenho:&; ezha:h amngl&fefreléova&dl résirarcellk asaarand\or podecing
aniio i TR iDL e R PR R i e b Bp e
myeldmn:d:a]:kﬁeo édtaﬁishrmrahﬁbmﬁyq&admnmgwaﬂl liret s anyl oi d

! 0455 AT G B RSP bR ot ai
ncodwng angippdieBhr Iédrtlnmthhepﬁt iAs mreBously describathpidding oeHsinambe

: advanltEl:g‘&ilﬁ‘k?}fj ﬁxfolh%r %Xt y élfeuocf)traﬁg-%laf?‘t?ﬁén t@p{ra.rﬁ:gianﬁn% wéf%gqigs&% infiltrated

ogens suc

~ with lmph@ryttesdnﬂoyngiﬂm psgnuooda‘ﬁcmmt aitmelsh| Gate shich pldstha cadls thas

prohf«%rﬁﬁd Aa §1'té ?lﬁ%é}gglt ﬁgoﬁ fl:?\@ Elﬁg gosmhﬂ?é%ﬁ%&eé 5&11% %@fnormal

anlna
cells mslgdefhlsl thehbzsmp Itlasm rdoﬂnna @olﬁmqoycmg froishaeie of trnsplantation are a

meef?&b%% Strdof ﬁél'ef&rhcfiiu%ﬁéocﬂﬁééﬁt b%Hi%E g%mfaﬁﬁ&ﬂaﬂ‘ cells, or

anlna S I nc

portioas of thess ralr:ls}c a4idins ph alart, dle methed off 6@@@6@@%7@@ for producing a

nucleit a8 RUGEodiRE Bn MU %omgfl%td?@&@%%ﬁé gﬁg@raﬁ%lé{?m a lesion tissue

expressi ng an artifici I ntr geno S gene
compwsing Gﬂ%tmgémhmwesomoa highly peaivppdefiiens son-sumpn gainal; (b)

detectiﬂfstﬁé’ ?ﬁyleéYQﬁ&P lash£RI19 At fh'e%ﬁb' %?tr&x%ﬁlaﬁ{a%nb(%) fe%{??iﬁg the lesion

ectlng oratory anl nmal VI ruses
tissue spEpEBRg Plasmegellpiram he sitq t@@ﬁ@iﬁlﬂf@m% apd é@ué@vean&the nucleic

acid e&%ﬂ&ﬁ@ﬁa@ dn@Sod® r‘fr&ff ke Rfedesion ARSE. typi cal sanple

en col | ectlgt% n‘ghoc ytes and plasma cells as
st Arenspigntaian of lesiondssupy eqmprising 188! tram&émphocms ingg ipjghly

1mmuhd/d@ieféﬁﬁ/ﬁ(ﬁ§hﬁﬁ£h ﬁhﬁﬁﬁ%@ @l'e{eﬁtléﬂ‘é‘itplﬁn@a af prblifeddtioRGit the site of
ssues s ig esi.o but al.so gp ocytes and

Bias ip ecﬂ g]@gleg‘fmqqng Faé@gﬁ@ethod and the like.

transpii€htioh YWD Q€l¥EtBrebOi¥BGVeginB PldsBia cells by microdissection and the like, as in

o the aforementloned method for producmg plasma cells. :
~Asamethod for acquiring nucleic acids encodmg anubodies or poruons thereof from-

. recovered lesion tissues or from selectively recovered plasma cells, chromosomes may.be .
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'."1solated from plasma cells or transcripts thereof and an antibody gene or a portion thereof may

be obtained therefrom. However, since antibody genes obtainable from plasma cells are
extremely small in amount, it is convenient to obtain the antibody gene, or portion thereof, after

~amplification. Methods for amplifying genes are known in the art. = For example, the PCR
- 'ﬁiethod is 'preferred as a method for émplifying antibody genes. A method for isolating
‘antibody genes using the PCR method is described below.
~ First, mRNAs are extracted from isolated B cells. cDNAs are synthesized by using the -~
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= tight cbatm"ls@lﬁ?ﬂassé*d‘“drb boﬁisyddred ﬁ’mﬂ@&nb@ﬂﬁﬁﬁbﬁew Biytg huyBiibesized- 11brar1es*“""'“"""“ :

10 |l ynphocyte-infiltrated) tissues" are used below in

the present specification to indicate sanples serving

as starting cells to prolifejate plasma cells, these
ternms enconpass bl ood conpr|5|ng pl asma ceIIs and the
like, or plasma cells thensel ves separated from

ti ssues or blood. Thus, tissues or blood conprising

- plasma cells and the like or plasnma cells and such
extra@anaRaImeartemplatmmtaiﬂl 8 SDPRA librabi. o @bmmaytciatly ussithblekits are

comelR Bk R PRhok M Sal B BB L st 1

inventionyuiRINAS ideriesd frora a-shattarunebet nﬁ;blasmmcéllsateeﬁsedanhﬁprhcth:le, mRNAs
can rollferate

| .
obteirg PP p R SR LY el e e b o The R RSP TS Wihen dircnty
purifiéd. ariﬂ:mkdmﬁeenhm\msare &lequhtﬁsd afimaihp Iadadmo;ﬁ ofidarnér RNAs that clearly

cona 48P0 TR SR  BIFT SE AR R LT B

efficiqnt exireetibnis @ssibleteyen wsthemily the RN A hﬁﬁtnbbdﬁpro@lubhg wglls. The
add1t1§ﬁ(8ﬂ%g§ II&%AQ gq#‘ n%?bg géﬂrgtf kot %&&%Cdﬁlg ﬂ]@ﬁs Rb ﬁ’l %}t ample 10 or
more, Bﬁavm nmr@qareﬁambUdﬁ) mnkmtlb@iygp:odu@gg pellsab bits, guinea

pi Eg ’usi?Q %wr @ﬁA 1 %%S'@m%?ﬁra%ﬁﬁﬁﬁg@?ﬁﬁ%d%@ms can be amplified

present-specificati
by therR{7R methtod. arimersfor mgohﬁymg)aqub@éy gefiesrhygble PERawethod are known in

the arLl_ higgh E)Ya.nﬁeﬂ%ﬁlq&% Té‘riafrg)tl'ffiﬁ.h‘lﬂ]ﬂnﬁﬂ aﬂﬂodg%@ﬂé’s%%@%signed based on

here ar

dlscloswmp"bm@pamg (J-Adel. Bighl1991)2anbles? Dizad webzges

I
3 (http: W’;@Fgﬁn&% 2 5 pfl%éle %ﬁﬂle}%ﬁ?g%r?[ghﬁgggu?e sequences depending

15 -

on thegsmugogiebulkiy sitbclaspe M@m@pg nwvhen @ﬁDNé\rﬂlhséryd@ﬁh e Ekagivn
subclﬁyﬁ%é@éheé)féﬁhﬂat@%hé ber M&Hbglsgﬁrﬁgrﬂé’c%ﬁrﬁf&nn% ?fl gossfole
ransplantatlon ‘procedures an sequent coflecti on.
immupegiebulinfabelpssespl ant ed pl asma cells proliferate
Pr e RhRBM {d’olﬁﬁmtggﬁes%nt:&ﬁn? hurhh R 050 bR ﬂhgf‘all’(‘ﬁwt h@Ynplification

requiring any partlcu ar selectlon pressure.
of gengy envedingivhveid 8y hedieavorhaine and kghainsnd Agdgings tber hght chains, can be

used. pF@iSé]ﬁplﬁ:fﬁzﬁig' geﬁéﬁéﬂtﬁ@l @Ezmqmé i080a BHnRE Qéﬂiﬁieaif'aﬁﬂéalmg toa

cl.osel correl ates w the an |body titer.in the

| '-Portm%él}aaﬁ?r&fsmf@ taitigiipee #Waa@ﬁr%belﬁ@ ahihesl sT1sht | A example of

such alprin®dr 1é31fhe phiinicp @ SEE) WENOY 86, f AT asﬁsép@ﬁalﬁg to each subclass, such

ti,ssue nseque whet her not ells .,
s the BinERONGITAT GIe ﬁ%&aﬁ%&gﬁ%wnﬁ PRSI B £ Be used as the 5° primer.

i nmmﬁ%ﬁge E@ftorgftio theleav@nRl BefiatiRd bt vithout the

A I S G U MR S (U

25

ﬁ:ommntameugype of anti body rreasured 35 provided that a
latjo i t.h plasrm cell prol feration
ok phdeth SRS Fo AR B St S gy eavy and

itis possﬁ;fé t% reconstltute antibodies or portions. thereof by comblmng the heavy chams and. .
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I1ght chains.
As mentioned above, nucleic acids encoding “antibodies or portions thereof” are

produced in the present invention. The nucleic acids may encode a whole antibody or an

. antibody portion. The antibodies are preferably IgGs or IgMs. . Examples of preferable partial
fragments of an antibody comprise Fab, F(ab’)?, and Fv which comprise variable regions

equipped with the complementarity determining regions (CDRs) of the antibody..
As mentioned above, nueleic acids encoding the variable region of an antibody are -
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known to those skilled in the art. For exanple, 1gMs
or 1gGs can be neasured by selecting a nethod from
anong known net hods such as E4 ngl e radi al

i munodi ffusion (SRID), turbidinetric inmunoassay
(TIA), laser nephelonetry, |atex agglutination (LA),
RIA EIA and ELISA Use of comercially avail able
assay kits enabl es easy and conveni ent nmeasurenent. 5

 preferfal atdmeodljd &hgnemﬁ ofuhe ipbade-ipvemiuﬂi ng. welplde immineyietadiadnolecule

can bieereBiur By enpAl RERCo eneigil Faodhte o mcipine the

nucleic vl witmurhliescidd eneadiyig b constparegion. Constant regions of antibodies

ti bod duci ng “el l.s vvh| ch was_ di f
witis{3k R3¢ ¥IoB QLSRR S nd Tt st e Inefhubllfs of the
constamragncmﬂuasmo&g’&cm the Iamgeasbmdmg iasuts ekesondnx@yj iftbe stucture of

the v 538500 uPARASh. G- BLARE0N JRNEALL BN SNUEERBity cambe

or pr o e pro
r_econsmtm’ed thushigh dmg;t:gatlblewnhtah@ngtan@egmmﬂm mlmaéy dbsimed.er ed

%ﬂi‘eo%ﬁr%lﬁlglgsalfcﬁfg Ieé%cfﬁﬂ%&tﬁ{ogleé{J&%%%WeépS%e present
lnvean@rwnscgeh@maHY rdcomairiantprtibedies sihose strussuesshava begreartificially
modﬁ?eqva%{)?& ént & Injlnggrﬁ He chhliy (s ( PP‘V)Liﬁ vﬁgclpt'hg Rl Xable regions of a

a neans"1or pro

‘heavymhalgrmd élght csham are kbl@k@irbssa bolstm b vt aandaebtained ks(?itgaﬁng the V
: reglonrs %‘f'%einuﬁ)g%ﬂl c@lﬁfﬁaanﬁ?_hél'ém Whh ¢ M@%@Wt@%@ﬂp l:r)rig?lﬁ 21 dé’hg%n and L

race anmpunts iIn

chain pﬁedma@dﬁga aHokaomd nrefethl wg aqeptide gmker fdusternJehter al., Proc. Natl.

: (
Acad. @H’ 22 IS é‘f;ﬂ?lsm 5%2@58@;' 05 E§ ?f%s t%f glel\ﬁ)egid;/rﬁg)? gigf/[-@ tezléaﬁﬂ and L chain

~inthe wﬁ\bara shewghinthe Eefmﬁl@a ef ﬂv@upéwnh@@hﬁ@mnb'arﬁrwt linpigad thereto.

detRChdide ‘lﬂﬁﬁerﬁfs&!l to 18740 1 "V fé%ld% ASPeGRly |sﬁ1g‘1’é-cﬁa'i}?pept1de

site of _transplantatlion; Cc) reécovering t

~comprising bt | Ssidueo ks Spwg in H@ S6F ¥ PrApaasion §Xfr1mlﬁw Fsample 3, DNAs

encodiglseFPhre JuiARSPHA %1%? 129 R fte HEOR ARncddI8g ﬁfe%ﬁtlf%fty or a desired

. transplantation and the st'ep of detecti r{?
aminocls) sepueneeiob A LHYA sneeding the & ehainamiighaiga ragian Q5@DNA encoding

the L dHagh &QUEhdii@m}% 1oﬁ%f b afofén@ftiohedremitoas eﬁn;?[ﬁ&ﬁfgdayquR using a
cells, Recoyery

roli a
Pﬂmergvaélr WLJ@L?@ SclbFn 3Ry ing %rﬁprf@a%ft DIy encoding a peptide
linker he&RMent raq;nnfldr@ﬂir vithiéh @dﬂn@s Bbthtehdd Spthanitahiloehd ik ligked to a H chain

R R U TN T N

- them #2@lHosts thhefoRfed&RE thetdphdision vextaiag bebbinddbowiap réftine

el ectively recovering plasma cells. M crodissection

‘PIOCCqUEe.-5 techni que for excising specific cells froma

t i Bgthensert inahe cdselof extitvqlygentedcgired Bl hameals dnd such other than
i solated fraom ozentlssue secti ons usi

s | humalﬁ ROt pyrRan. g ?IE gl{: gmlbo s%Fngem g&héé%?%s £ regmn genes . :
=iy subdtinssd Wlﬂiﬁhﬁlldﬁh&mWI:i, lamalmnnammd :immbllp bg,atcb Jakieh ausfmmed by .

R — Aransp. aﬁ\;ﬁ' gyg gJ {j tﬁtﬁ l’fhe vanable reg1ons o m%u':'l'nfals altﬁeﬁhén ﬁﬂﬂlé.’t{é into
g

“human variable reglons are also compr1sed in the antlbody genes of the present invention. In N

addition, nucleic acids encoding antibodies in the present invention can also comprise artificial
structures such as PNA, provided that their nucleotide sequences are maintained.

_As a fourth aspect, the present 1nvent10n provides a method for producing. antlbodles .
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' agamst abnormal cells contained in lesion txssues

When the antibodies are polyclonal antibodies, they can be easily prepared by collecting

blood from highly immunodeficient animals transplanted with lesion tissues comprising plasma




the region to be excised on a conputer image under
m croscopi c observation, makes it possible 30 to
exci se any region from a tisgye section. A large
nunber of plasma cells can be isolated by observing a
speci men under a mcroscope and selecting a portion
enriched wth plasma cells. Specific plasma cells can

~ be easily acquired by mcrodissection of single

cells, bloa& reeampﬂblhg pla'ﬁiha c@}ﬂs@@ﬂplagmh leslly reeseasdefiorh 1@ Bnt tlfs@u@sl dréblood, and

t ans | ant at i nmu ef i
separeipe b Srna A clodedtocl At e ant oot BefBilow Ruibpges against
abnodnalsd:emlls cbntaiigd $n eeioh ticiird Werodstpatsd ehésthangiod heuds kere

e L BT RIS L 525

5  Thus, amesthatfor prephtisg pwlydbnﬂfanﬁbtbdlbs)ﬂga&st agrirnsltcellbeonligisedin lesion

T T W T MR f—

mthlmdmtmhgs, t hese pl asrra ceI | s can be effectively used

as f.or _obht ai ni n enes
 TrAPRERIbgkS: £ o BB (1B he o R s them from the
aforenedrftiontd ];Ylaﬁma udksd:rtadalcad bhEdmdemtls‘suemmdidm dusedl oell lines of plasma

10 cells aguit% rgﬁt?%éé‘%\%?elsr esﬁ a%g)le% otf'g & cellsl,: Hﬁl}@?ﬁl&”&#g }ny\'\fI clzjeﬁﬁ aﬁd human
: myeloamtqeﬂadl Autitzon- prh@clmg«@,[l liﬂeeywlmhqarpdmfeematdc;pnﬁlmﬂbodms can be

e (R et 15 B GRS ROP51, TATR B it

antlbOéies hgaiostabperotal cwlh@rmea‘smchWIaneS aeh ps caricdefom such fusion cell

" ines df:fﬂd%ﬂl‘i clglgsn @{dggag@wgen@ X@l‘ s:;; gavlggg gﬁt b,gﬁe@%( gl%'gﬁﬁttcigp%eaid such

15 - using, de ¢X§Hmlm ﬂ!tebmdlnadvant’atg @bmm;al pelisl dffcancer et atchaoxstptthezr surface
o molecﬂlfe rI@IB?e%'vgx”h?é H]f?%f nﬁﬁﬁ)&%} ﬁ‘ﬂ%ﬁhaﬁ% Eﬁtﬁc}o‘&f&st AtHYERs are artificially

trate ocytes I nto
producpfadmmm gegee ﬁmwdmgrtm alforanentionediantibotlies nap@téﬂonsthem@f

Sp ec1ﬁ¥aﬁ IthRmARSH @mRists g sEggs LEARSHR giﬂng%% ?%Fssﬁﬂa Yector, nucleic

_ ity to produce antibodi es agaln
acids qnﬁeqheaéa: gforementipred; @ﬁb@qhgs:@re@mmsébﬁmﬁ er nucleie geide frevthich the

20 - nuclei 5&5& hdve bokd @hﬁfen&é@&ﬁﬁﬁﬁﬁﬁi&i‘ ﬁ%s%rﬁléﬁ‘g hé¥ @élﬁr\ﬁlglll Yectors carrying

cl oni ng source of nuclel¢ acids_enco

o ant
 the afo&%‘ﬁ?ﬁ?&ne‘ééﬁ‘éﬁlﬁﬁlcldéaeﬁnﬂéﬂo ingrAntibpedies Ay C\%lfurtxmléh@transfonnants
n lE}lp@ésﬁloﬁ(iﬂe%rs thak 2R e t|.1sc3cf fi\ﬁeﬂ'ﬂe@@% Q&m Gﬁrﬂ@ uBIt@ﬁﬁf‘fegulate the

| i nventi.on OI‘ pr duci ng nucl ei ¢ aci encodi ng
ﬁanscraﬁtqn@@&;ﬁraeéﬁ%?n% nﬁ%ﬂé@l@&%w@f such a5 pwﬂ%@fﬁ%tfmﬁ@a@rs For

- exampﬂée sihen nhbz%%kg@msﬁ'@ BRldningGo HHHEJC%E@EH:@ Gerud @Q&H)WE ec%lz are used as
nodefici ent non-hungn ani nal

e kst o
25 hosts, plasg} .OE&%%R Bmflfselﬁ%&qaa CaFChiRIAENIESIerETss g fy promoters -
- selectediffin Bosé 5@&%'1@&@ 1a8tic, Qcﬁhag@PBVﬁﬂ PH cdr e @8] Oferminators may

|S|n asrm fromthe site of

. sue co
Ongm%t‘i’g' g%ﬁm ’El?ﬂso é’rl ng the nucleic

. 'W"“"When the hostsare BaczlluS“ml’cr"o“oT'ga"Iﬁ'snTs"'s‘t‘fCh“sz“B“TS'“ﬁbtth‘ ; plasmids such as those ™

[ of the pUBllO and pC194. senes can be used, and genes may be 1ntegrated into chromosomes i in..
""'3'0' ""some cases. Promoters and terminators may be derived from apr, npr, amy, and such.
Examples of other prokaryotic cells comprise microorganisms such as Pseudomonas
(e.g. P. putida, P. cepacia; pKT240 vectors, and such), Brevibacteria (e.g. B. lactofermentum;

- pAJ43), Corynebacteria (e.g. C. glutamicum; pCS11, pCB101), Strepfococcus (e.g. pHV1301,

pGKl), Lactobacillaceae (e.g. pAMP1), Rhodcoccus (e.g. plasmids isolated from R.

35 rhodochrous (J. Gen. Microbiol. 138: 1003 (1992)), Strepfomyces (e.g. S. lividans, S.virginive;
pll486, pKC1064, pUWL-KS), Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella (e.g. S.
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20 acid encoding the antibody fromthe recovered

| esion tissue. Transplantation of |esion tissues

conprising infiltrating | ymphgcytes into highly

i mmunodefi ci ent non- human ani mal s and detecti on of

plasma cell proliferation at the site of

transpl antation can be carried out as in the

af orenenti oned proliferation nethod and the Iike.
typhimdotwo) Seryatie Gy &t maﬁescﬁdrﬂﬁﬂﬁd@kigleﬂaf romthe site of

BB G R B B R OSSRt vsine
Sacchieonmeycps cdrmfzaaaaaemjhosft Jamchpidsenidd fremdep,tYmn $fTmrhdtvilpseries is known,

Therefl, pffn gxlssgié{i }te %aﬁ%rgts%c ! '@Hp@ﬁﬁ{ ‘iﬁ{@%ﬂ PGK, and ENO can be

used. afishemeictdoogeminmatshad th ﬂhe expressire vevtprl stemms o £ thie Ipsesemsmventlon

comn RS 1y ASRUL K 1 39 AP 0Ky, KARS s

and such} |Schlzmasshufemmes fe.2. pendet pA{HRQM)eZygoea@ﬁammaa(e g. Z. rouxii;
pSB3 ﬁﬁc{l F’PIOS ?)92{1‘8&81’%%? vk? a ?H'ai?t Qfae(g &t f{obggc@lng)zﬂl%), chkza (e.g. P

ranscrlp ere

- pastonyOy Canfida (eeg. ébfma&t@ya, (B eropiviadis e duttl s cangf@. m&bchkb\)\.eiwzrglllus (e.g. 4.

o,yzaeswgmgﬁ %/;fogig%as%g%tzawggg e fromplasma cells are

éxtr is convenient to obtain
t hia @@theb eapodimeat, pbnt prlistrhahba ired @phostaf tlar example, hosts may be

: plant %ﬂ@ﬁbﬁ?éﬂ%i{ﬁ@oﬁoﬁf)&og&a{ 'Eqrfi'éwl gﬂéﬁ%ﬁgﬁﬂg%o’gﬁcg and such. A

own Int exa

particgpgly sieHd@ona systamuseticells ﬁeaﬁﬁﬁi frempiNigottnat fabasern givessl asA callus.

To traﬁg%ﬁﬁ)ﬂlaflpé'eﬁls :éilp?etsbleﬂ vg‘éol%@hblp?sg%M@?ﬁgﬁ ASnRgat e Jﬁtg%gctena such

is de are extracte

as AgTPP@ﬁW”% Papalacignse e Bysnfesimgiobasce (s\gniVresng ébapymgithghese

bacterfah &E‘,Sll%d p@%éﬁﬁe@ dadTF\BtaRed FohEiR iéHascd RaRRl @i n a CDNA

br ar nmercial ly available kits are conveniently
us‘é%l Sf%@m B5epta Sushay S#Mn%(ﬂﬁ?”f@?f mosismpspitopy et edede aegypti,

Aedes GBDidthH bRl Fuit |ﬂ'lest (@résophﬂ& %Yd%@ast%@ﬁ?bé@ie’d\é@ Bokts ONF& example,

nunber pl.asma cel | s are used. practice

smal |
when yipgngikvipmgien g@ﬁ%» ORGP dmE gusibpdies may b@ me:fé%m;fo baculovirus
vector§ Bl éuchnthameefors 289 bh A&l hamfei Slilkdermb end abgn%tﬂoyyp%pudes can be

o e TR est Bt Srmalt SRy hed o1 T

arfixdpgilys eRpfessith v@itaaWhes ing \&hﬁﬁhl@elwst@sﬁ cRpHiRE pME18S

(e, et 55,0 FR NN e——

- (Nature 629:584078%2 (1680, tpROViRb, §SWV2-hes, pgmwmﬁﬁpf(ﬁ{vﬂb@gen), pcDNA]J,

pmoﬁgﬁébﬁggcﬁﬁsﬁﬁﬁggﬁ%&%p )b@%mkg%?ngnologyg P43 (1900y),

pREP4(ihvitrogsmpr AGELONG. Batchem. 101: BROTI61937))t hAMB\AAS3LS, HOAGGS

| (Gene gﬁ%i@b}é@ 2687k CRIP! AhRA F TR A ASS pieorb\l? (Stratagene).

Promotersmay- be“cytomegalovn'us*IE*gene*promoter“and”enharfc*er SV40‘ear1y

= ,promoter retrovirus LTRs such as those from RSV, HIV, and MMLYV, and gene. promoters from e _'

30 animal cells such as metallothionein, p-actin, elongation factor-1, HSP genes, and such.

Alternatively, viral vectors such as those mentioned above may also be used. Viral vectors may

be derived from DNA viruses and RNA viruses such as retroviruses, adenoviruses,

__adeno-associated viruses, herpes viruses, vaccinia viruses, poxviruses, Sindbis viruses, Sendai .

o VViruses, SV40, and HIV,

L35 -
myeloma cells (e.g. YB2/0), mouse hybridoma cells, Namalwa cells (including KJM-1 cells and -

Host cells among animal cells may be mouse myeloma cells (e.g. SP2/0, NSO), rat




by the PCR nethod. Priners for anplifying antibody

genes by the PCR nethod are known in the art. For
exanpl e, prinmers for anplifyj;ng human antibody genes

can be designed based on disclosures in research

papers (J. Mdl. Biol. (1991) 222, 581-597) and web

sites (http://ww. nrc-cpe.cam ac. uk). These priners

have different nucl eoti de sequences depending 15 on

“such),benaih rembirpgli okidhéncedls [fe. b 2303, cefie s Gthhm Hukemishedls de.g.DNALL-1),

bl
- cHO oy B0K S AT O ettt Ko edhs g a0, mouse
' Sertolpmm(hg.eTW]rmfno@ obed monkeydoﬂm&ﬂs (ForVERQHATE) eHBT637 cells,

e s B R R ST C g N R R i s s b o P B ffarmmery

5  tumorchis fe,g. MM TROGTAI ooﬂa)nﬁ‘]‘RlK ceihaMRGSellsh ESB cght etch al ns,

v AR RS Ysp R Lok B8 uThe iR B gL amd vecton

but anp metthcoh:anlbaumcxbatsrlen@ end sllvws tdedhitingeofraatjbady- enz:odmg DNA into

cells. 9%&5&'@{ b? ﬁ‘ﬁl%dﬁéecf % o[]%‘ E%%btﬁ%&%%g@@iﬁ%ﬂ u%ﬁ%[nlg c‘?ﬂé‘i:lnn Fons (Proc.

Natl. Amdr &@pﬁﬁ&&’:‘?gﬁw @9eh).qubtobksts (Japandse Pa‘snthpplp:atlomhb (JP-A)

.10 S63- 2%3@:1% E@%E@J%@ﬁ&e&%&ﬂ%ﬁﬁ% donﬁj)@ ecﬁ'gléorgpor{ {Gaéﬁe 17: 107

(1982 h@rlecolﬂarcﬁaﬁieaﬁgbi@hambW flileéd1 WMk end §U,chW| Mactats qahée #groduced

into. yéagt[ c%ﬁg‘s Ieﬁﬁﬁfc%oo%%dpﬁf nf&ﬁﬁs&is 1Fx %g%rggfo\é?r ﬁg%P% Q@b@g %pltﬂgroplasts

(Proc. P@Fl ﬁf-’f%ﬁj et §159b8 14889 (1P8¥hglihiumeesiate ¢F. P@ﬁ@lﬂpf WiSAgle3 (1983)) ),
and sugﬁ n eﬁeu@cﬁ‘s Eﬁ?b%ﬁﬁ%&ﬁé&:ﬁ\iﬁo \f3ée@snlge§' éng Agrobacterium (Gene 23: 315

al ns asses-ar consi

15 (1983} H’%@ﬁ@@égﬁﬁ) sqnirasipn §WO @yﬁﬂ35&)m@sslyhn h%@ffzféﬁan be introduced into
o anlmaj deﬂ% B uBRg el&ﬁbﬁor@@ﬁ?ﬂd&k&e&ﬁo[ 393 lé%}? Eﬂblﬁﬂ%&% ate (JP-A

. 7loortl ons t her eof nmbi ni ai ns
H02-2%63 deof@ﬁanﬁ%roczlgathe%ﬁaﬂ&réd% e741nMdP ) Vitelogy 52: 456 (1973)),
co-preSipRAHNWith 8AEBOHORShRE, IHOA EldeR8ad Ge&Qh{ecdfof DNA using

produced in the present” invention. The nucleic acids
mlcro%&}la@ﬁ%@ﬂ‘és‘@%ol e anti body or an antibody portion.

| 20 Thﬁmmsmmﬁél SBaiRdEas REGIIREABLYe ¢T @iutdMor EXAPR! BFthe

ﬁ(gable partial fragnents of an anti body
fOHOWB’(Sﬁ%?t € Fab, F(ab')2, and Fv which conprise variable

r Qgilﬁlﬁ*@m%&aqweﬁ@ﬁﬂm%ﬁsrof ftfka%%' &H@ﬁkeﬂ’%t‘id/mlcroorgamsms can be

RO 25 o S s ST GRRHG Of e CpapomBps, and

natural Q5 PGFG
LR comprfs@.ﬁﬂuﬂﬂerﬁﬁ uﬂl&ha@ﬁ’lhybmgbrg%h%nih”and%&@hﬁﬂrfﬁﬁthéﬁtgkm such as carbon and -
L - ragnents,.of the prese i nventi on. npl, et e :
25 mtrogqn 8§|a8 mqrg@qﬁ%faé‘réw ultare may be carrie out under aeroblc or anaerobic

conditions, and other conditions such as temperature, pH of the medium and duration of the
o culture can be determined appropriately by one skilled in the art, dependmg on the type of
—tr ansform*ant‘“When"usmg"exprefss*xon“ve“ctorfeqmppefd‘wﬁh*m*duorble promo*termrrdocers* may S
- be added to the medium as necessary. .. For example, expression of vectors comprising the lac... . .
30 promoter can be induced by adding IPTG and expression of vectors comprising the trp promoter |

can be induced by adding IAA as an inducer.

When using insect cells as host cells, a medium such as the TNM-FH medium . ,
~ (Pharmingen), Sf-900 II SFM (Life Technologies), ExCell400 and ExCell405 (JRH Biosciences),
~and Grace’s Insect Medium (Nature 195: 788 (1962)) can be used. If necessary, antibiotics

35 suchas gentamicin may be added to the medium.
| For animal cell transformants, common media such as RPMI1640 (The Journal of
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-can be reconstituted by obtaining nucleic acids
encoding a variable region and |inking the nucleic
acids with nucleic acids encpding a constant region.
Constant regions of antibodies wthin the sanme class
have approxi mately the sane structure. That is, the
structure of the 5 constant region has no effect on
the antigen-binding activity. Accordingly, if the

Amerighti MediwabAociatibe wmrs'lab{k%m G:iagl&’sqif/[EM (saﬁeﬂcbogy 30an1952)),

DMERE Vil il 556 (1B b LR mE IS inaiot R Sotishios fe Biological

MedidigiRn (1980)),i08 sedh aedly addddaiiteBS AMpd el kite, caribd eded.  Culture can

be carfFd G5ty Aet YR PO oL FEAROR Pl Yo Ao R ArEOn I

necessany, abidis b soblo Ss%keﬁﬁmcmwndqaehﬁﬂhn mrbeaaﬂﬂed iocthedegiuni. O

(s b ot P e Rttt e SPEBTTS Br ety Bl figm witin

host celiw of frgintthe biture atediuim if! Isea:feﬂagl 1o |ther%&n’acelhﬂﬁ‘\,spawushg signal

obt ai db i atl ons of ,.t he
sequefilh ™| PSS (2 chaiR Sl oD R BlopsplF ! | 1€ YouMhodies of
the preshat invantitn lcan bh a¢paraedeod ptgﬂieddby\appm@nhﬁetykmﬂqctmg,cbr combining as

sces B LR ey LSS HANSHEE, dyneBoplonc

chrom@sogrgphe Silohtisr altkafiledionn saltig oltesdtvarh aiecipdtation, solvantextraction,

' .dlstllla’]tg)é’lsﬂm%&?%ﬁ%f %ﬂa?ﬁo %%E‘{al ngfl il gé c% %g)pﬁ{% elild eisoeleq%’c focusing

electrqmptqsxsedxalynﬂsemdlqustablzamcgat élhrhmawgra@gy comprieas affenibny

ooy LR MR R R i

reverspiftase chroseridgraphye aﬂaﬁoartwn@brcanategrablw and thedikedStratapeafos Protem
Punﬁ(?dﬁ%@ @ﬁ%h@ﬂ@h&ﬁ ﬁ'ltag&ec&c}fg e %éﬂuraﬁcb Meﬁ&ﬂaﬂ et al eds,,
encodl n

quence o aln or al n

Cold Srigedtrbn LaboratorsReee |(h%96gmmtﬂ@d@5c4\é4ahm@torx Conse Mapual, Harlow
and Darnﬁ@ Igﬂe Os. %@fs‘[aﬁﬁgﬁgfﬁofi ﬂ&ﬂoﬁf&y Pfé@é’ i §MéW&uQr¥1atographles
nefr pair

CR using ‘a efln b th ends; the
may banglfqm;qdn@uuflt%md eabpivcraphies preh @rﬁ%%@l’lé? Fagthelke. "In
additidd, ﬂi%%tl@@ﬂﬂeé Qf‘th@gﬂ:séltﬁﬁ\!'cﬁﬁbn B?akrrbe‘ﬂ&hﬁgd H? frh ARy llPs@tolf' thezr affinities

ends such that each end is [inked'to a chai n

' t‘.’“’“@t?eﬁlﬂﬁensf\/breover once DNAs encodi ng scFv are produced

eXRIrBRRhorR, the %hﬁlﬁ@dl&%héd Bgthe nhenaBRAE ﬂt@ﬁk&m invention may be
transformed with t he ex pression vectors c

- pattialdpement e eBlibeliF Ry m%uﬁ%@t@ Woc@%&ﬁxamp% Fher?élﬁlﬁﬁﬁiiéfragments

- may bé BxprBfed Adf Mclaaaéxapéi%oaﬁg%bap@w)ﬁ e, lsi&igIé&JEHﬁl' I @EFW), in which -

such ot her t han

o mans, non- human a unan
- Fv frogyf g Fichaian ﬁeﬁw AOADDTGPTIRR Tanker ﬁ‘él %l‘ié’ﬂ*’a‘i’i‘f? afqrgmgptioned

expresgidn §8ctotsSand Mol i($od! R eiférh}blet OatMOos. uNENImmamnd]. (1994) 152,

A

AcaﬂmPWWmmhﬁ‘@f@Sk&ﬁh@m RSty mology” (1989) 1‘78“4"'76 SEAGrreerrere

... Academic Press, Inc.; Lamoyi, E., Methods in Enzymology (1989) 121, 663-669; and Bird, R E. . .

30 eral, TIBTECH (1991) 9, 132-137). Morcover, the antibody fragments can be obtained by

35

expressing full-length antibodies, then treating the antibodies with enzymes such as papain and

“pepsin to produce antibody fragments.

- Antibodies bound to various types of molecules, such as polyethylene glycol (PEG),
may be used as modified antibodies. Furthermore, antibodies may bind to radioisotopes,

chemotherapeutws, cytotoxic substances such as bacteria-derived toxin, and labeling substances.

Such modified antibodies can be obtained by chemically modifying the resulting antibodies. o
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30 human variable regions, are also conprised in the
anti body genes of the present invention. In addition,
nucl ei ¢ aci ds encodi ng antibﬂgies in the present

i nvention can al'so conprise artificial structures
such as PNA, provided that their nucl eotide sequences
are mai ntained. As a fourth aspect, the present
invention provides a method for producing antibodies

| Methé’cﬁ&bflﬁxbdif?lﬁg aABbode@ drSaleny aktabitshied id B8iagn The sdtes‘anBSody” in the

en the anti bodi es e ant i bodi.e the
Preseletaﬂvee@oe&@meg}cwaﬁ%%e @@31{%3@8@?% asieSELPeR PRRNE
hi ghttiertioie) tiedefibedienss @e pfmb@t ihvemnisp heiytbedisetiffic antibodies. The

vispegii S TR TeE ARser iR SRA PR M B fpes on the

antlge‘nﬁﬂdﬂlbblﬁss ofnial davesneamtiptebihdirgnke reigaizitg angigedreand the other
[ | es scri bed

serum As al so indicated in.the. Exa
recogBiging, CYiolPRIS S LAICE SIS FBRGIYRRTP TR e RS R tip pgent, and
cell-dbggddanxinl S Sutds osee, 8t ﬂ@bsﬂﬂetb indhénit thh grdvethiob naﬂcessa]ﬂssby directly

o5 BB M SRR S 5831 80 e .

Bispesigichatbddies q:méqaqmpagsdﬂgfl I;nidmngL pairs bHow lasdsagféambbdles or obtained

| by fusilggnﬁbggfogﬁs lt}b%/ 26 Béﬁ (%lﬁglde&{ glgpﬁ(?inoﬁﬁ anﬁl%osdsfﬁeté p?e%gré)ﬁsed cells

generatmy bigmbefficcintibbdieni rﬁﬂr&eﬂmc&n,stpkmifwcbntlhpdlhs ¢andbecgenerated by using

tissues. rb@na%m nmet hod for producing antibodies is
(gl;eparl ng themfromthe aforenentioned

p| Fechaiqres bemmon duthedichhsfgenotic trminesning ices beysedrto famyrput
proce&&?‘fﬂ)r %E{l(étrdc 1@% an %Ipr %%g?stgél gﬂf’ﬁ@?ﬂg %@%&EE&ES 01; thﬁgresent
invenie, lasd &rwonmwmaa‘ev¢®ors Appropiaty ferrtbel h@ﬂtsr%e@ grjexample,

' Samb{doﬂeﬁ a%ﬁcﬁl&@ ?E@ﬁl&rr@?ﬁgﬁﬂ% ITI%B% ?ﬂ%‘r?{ 553']9?‘?% Host cells may

be prqlcgryo@c Cbkh’oﬂ@h iap hacderen, pud pukageticaallpsuchas geast, ammal cells, insect cells,
and pl@ﬂlt ¢ ddsQﬁn%%@ 5@115‘%9@9@32 e &%kh&ﬁéjfé?ﬁﬁ'ﬂcgh{ Ehah&stif‘i’lﬁb present

t1ssues such as cancer m Suc I'i nes of

‘inventi¢merthe eafibasiesreampaising she light chaigan Mamealipn é@l scge payficularly

prefer?écdﬂh'l‘léd/oP@@Qﬁ%ﬁaﬁgﬁaphy and such 15 using, for

activity to abnormal cells

of
- c aﬂﬂ@ﬁhea qanefibhantthodies prasered ag deseraled ahe}f%r@lﬂ@”sdesued antibodies
can bé@’n@ﬂ%@& usihB a@azgh‘xfdfa}@ BRYindIBE BAfifyQb aBh@ e bélE ina lesmn or to their

ant i bodi es, "anti bodies are artificiall pr oduc
- surfacsaayéacuéw g Sneafiealyopntingdien ebiamsd durehe F%Ffé'&en&lﬁﬂﬁ"ﬁ%ﬁhéés are

- conta@éd RAhchaks céll&%ﬁ%hethe?@?ﬁétfth@ afokdfneritidhed ORIBOs s and antibodies.

25

“bind i aalered) o Blewe g antipgdios it b

conpri ses_the steps, of mtrg}gut%ﬁ%%g%fq% ?gqqé;onﬁnnedtobethe

- desue@faﬁﬁﬁé@ébtlh‘ﬂi@ﬁeﬁﬂm@ﬂﬁcﬁﬁ or portions thereof or

e meblﬂ § g siSveeR tHeysntiBodies and“da‘ji”c“e‘ffell's'""ﬁﬁd”aﬁ}'f'fﬁeﬁlﬁd ~carrbeused=

|c acids in, which the 20 nucl ei ¢ aci-ds have
frbe Abevs GPoMTintn S b SRUCHRH RGO FF?ﬂWdtfﬂr detecting

.an. immobilized cancer specimen is reacted with a test ant1body, and then w1th a labeled antlbody _____

35

which recognizes the test antlbody The bmdmg of the test antibody to cancer cells can be
confirmed by detecting the labeled antibody on the immobilized specimen after washing,

Enzymatically active proteins such as peroxidase and p-galactosidase, and fluorescent substances

- such as FITC can be used as the label. Moreover, flow cytometry is also a preferable method
for detecting the aforementioned binding. Alternatively, the binding of the antibody to cancer
- cells can be detected without any labeling by using a method that uses surface plasmon
resonance (SPR) for example the commerc:1a11y avaﬂable BIACORE system Cancer tissues to
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t he aforenenti oned nucl eic acids; and producing

anti bodies by culturing the transformants. Expression
vectors that can be used hergi{n need to conprise units
that regul ate the transcriptﬁ%n and transl ati on of
genetic information, such as pronoters and

term nators. For exanple, when m croorgani sns

bel ongi ng to the Escherichia genus such as E. coli are

‘be andipRd f@isallti%édjh-gﬁﬁ e RiAShAS belcaddee tifals ﬂﬂmﬂi@@h& fsidSfrom which B

can be used asm d vectors n

“cells asaphigingd f:ﬁ@?ﬁﬂ{lth%é cansep tissics gf:t etsgrgg Q{g@g \iL : erVR been removed

from draRet BEividak dﬁa c@H 'Ilné’ﬁddﬂﬁ/%d froﬁ?éa[ﬂcék@tc@tﬁb Be ARY Iused Furthermore,
osomal R

or, nate f
cancoy S N b SR OB eI s ST e SR aBiE cAebepeell lines

eqmpﬁéd%'ﬂi §pecifiel s@ﬁmdﬁlﬂ%b@ﬁ 01a§udh|1ﬁﬁ also CDE ubdtiep WBkdR fanmitibodies which

_ 94 series can be i ntegrated
SPelepcﬁﬁB O FRTBTRBRIY et wﬁh%%erggwpels&g‘g:gnce onot er s gn d

t eIﬂ‘ﬂl@ abSedebaiptios, Aedntivedy (vhose reartivitypowardsy cameeltissue is

e R 2 ST g SRl S S SRS coner o

compaﬁ‘mgctﬁ@ AataviteoidiOamboties of tI&I'I:ﬂeSEHCIh)JGIltBH‘IEKhB haat eypea)f tissue is

senerd o4 5 LSO T B s RENVREPREA 1 Pl oo nd

norma#d L3 QF the qrd ﬁomhﬂﬁﬂoﬂha(cehdeauesme 1{ daerg/edpANﬁladr)qondltlons in which

an ant}l}?gg’% g%a::c Sg}g g)nga: ga%%r fsg%e?’ galrn g}”mﬁ}%g@ ?1&:( ai{'xg@%l); is said to have a

specifitregpivitiyeeads thegandsr tiksueiviemso tﬁnd,mg géthiltydowands jlh’ﬂﬁ)rmal tissue
1064, pUW-KS), Enterobacter, Erivinia, Klebsiella,
canbﬁg?"g‘iﬁ Sal nonel la (e.g. S. 16 typhinuriuny,
SeMeaiuda of rgpnirg forrantiteszansing bamtingShitiyéh laaan Ao dgnclude the

-pannn}ﬁ xElf:@gﬁ I’\?ngﬁ(:h:l@lzg{[&l %é 'tvlgfr:;c]%tsgg r}’gﬁ%%% CE g{r}lgflry antlbody genes are gene

11brane£0ﬁ!ﬂa8y and Bghtahtiostbclasses g deseriled abommnnymth@ﬁephat use

g BN, 3SR, D5 MBI A v

regions af tHeeheBvyiamtlighDchains eancheomndgaintossiagle skain B (s0fe) through

cosa G QORISR gosoly Mg spfs o

be obtamml bp KBgrting@scHy- eaemimmeggﬁq agphage Hemiors y &y)contactmg these phages

acchar

with ag%m é&?&ﬁﬁé&%ﬁ’éﬂ&%@%&ﬁng %e%ha&@s{%nd RNHRZ4H en from the library,

rouxii; pSB3 an

o DNAmneng sl le degi n@ma@):nw%@@émls@ve@dg S¢FV having the
o des1re@%h%ﬁ€ﬂg a[?:l't‘i@ty

&&ﬁcemﬁed b??e%%é&iﬂgsdns &mﬁhﬁaas(tﬁe&sary For -

osa, tro

,exampie,@@@ag,) 111, A‘S}b@’g Yis |“Pb@e(1@1sglay AA Lg@rngM@nuq&’ Galg §p5mg Harbor
| Labor%n‘@r L hOgE rc%f‘bé Reféredlto régﬁﬁﬁg)the hepAeder phaEe libraries.

ment [lant cells may be used as hq

) ) :__Moreqyﬁg repmglercpa,@]gﬁ gvahlglgle gEstems for constructing phage 11 ranes can be used for

" preparing phage libraries, and preparation can be carried out by Tsing; ot example pCANT

e o ;-__---phagermd vector or M13K07 heiper vector.as 111 the. Examples
- treatment of lesion tissues. When using antibodies of the present invention for diagnosis, the

The aforementloned antibodies of the present 1nvent10n are useﬁJI for the d1agnos1s a.nd

antibodies can be used as antibody molecules labeled with a traceable label such as an enzyme

- label, a radioactive Jabel, or a fluorescent label. The presence of cancer may be detected from.

35

"fhe location of the antibodies after administering the antibodies modified with such a label to

subjects. Moreover, the antibodies of the present invention can also be immobilized onto a

- solid phase such as a plate or beads to form a diagnostic kit and the like. Furthermore, the case




plant cells derived fromeotton, corn, potato, tomato,
soybean, petunia, tobacco, and such. A particularly
wel | - known system uses cellszgerlved from Ni coti na
tabacum cultured as a callus? To transform pl ant
cells, expression vectors such as pMON530 are
introduced into bacteria such 15 as Agrobacterium
tumefaci ens. By infecting tobacco (e.g. N cotina

| ofusrﬁgﬂ@%ﬂtodfreg (f’fthé"?x%gent Rachesi for tdeSioneds Bedcyipepladdes

can be aln om t he tobacco | eave Ils
ft,f&sﬂf © BroSEAR YRLipRBrAYide Sﬁalaqﬂ;%d t%ggmﬂurlagéherapeuﬁc

comp &%u®s a@ﬁlﬂlﬁ 1@@&}{ fAtdues. %‘Siﬂ&fplﬁdnﬁgﬁllﬁﬁ:wbroaﬂ@fat‘eraudtaré ddti@sted in the
0SSO a nel anogast er can e Uus S
highly e PR Bg 1 4Rt TRgted ot pere e gention

.produa@tnmﬂdieeeo s SuBﬁ@ﬂideQ dmrhm I@s1bﬁ@1§§u@y ithess cells d@ie0rssd as a

t hese. v

tere i S RS BT K38l emeigped metod

. of thef @Bhtﬁhbéﬁtr@ﬁ Ifort;ﬁd&‘udﬁrthpldﬁni dlswre aBd be apPlZd¥84 method for
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produfhg febneyly SRR S SERBT T GO 1 el RO ofthe present
inventicrion ptodu2ify tEfa@ti¢ :09093itionpkEaReSe(idiutitsabccomprites the steps of:

(a) trafripg%u}'lg 5322 %ilg %rgﬁ@teﬁ C%ﬁ@%&&# &3'83%1‘%}? %Stﬁ%c}eﬁcrem

_ non—hnmﬁ]hl&hnna]ﬁ?(bpmﬁ@iﬁn hqp@iRNBolifiadtionet 823%ite 84 Gafb@BiTgtion; and (c)

recovifiRrelf st SRR Fom e it B g7 )

- pARbA celiABZiBated GABEENplh Gyt I0&e pt@Biciaof thedbyytic compositions

are th{) %ﬁr %@‘fn {1 %P[}k’éﬁqeﬁuéﬁéa"lh&hé?&g& H,Oc?l@gat%%&ﬁ\{)roducmg plasma cells, and

are ceBearui,/mgsnaijmgl substandes ensagbemetognizedds @mhgm owitter §vHhe body’s

' m:rmuar? %rm %SQ/I haH 1@ &g@%e%mr{ﬁg é ij&éﬁgﬁr% ?m gl gﬁzfat Qﬂ)%t%.&ces such as

- neoplasnisma IExarap]es oﬁsm:h m@udmmgud:scﬁ)b:nmg@r cancet ®r hgpdrplasia and cells infected

with \ﬁuge?a%% A6 LYY fiésuemg ndfGRed ﬁﬂggs%%%)hected from patlelcrits that are

nat'ive viral vectors suc ose nenti‘one
subj emmamtmebémwuemqﬂamed dorethernajients or gther guithals may
MSobgg&H‘DNA viruses and RNA viruses such as retrOV|ruses
enovi ruses, adeno-associ ated viruses erpes

vi Celisend tssussiinfilirater igelympboses aie @rgnsr)émﬁfabm highly

' immudddeHieR g an%ﬁ?ﬂ eVs‘a{dé e%ﬂ fth@ﬁgreﬂe}{tmg’erﬁ Ih@tﬂ)d ¢& dréliferating

25

- anng ani na e nmpuse el oma cel

or pro@p,zmg)plawg@ellsg md army@qoaemd eien groli rfgron\pgiyrgphoowlg %@s been

' detecta'i/ b rHQQlﬂath‘é%do%eremglﬁﬁﬁE@ LdiR ih Wﬁé&?@ﬁo&%ﬁ' Have %Hlﬁ‘erated may

such), human enbryonic ki dney~c g.
be dlf?,céll}’l11§9d ayribERPPEIR@RROSEOTY & oy be uSBA@Eatl}erapeoﬁocomposﬂlon after -

hav1n§§‘elléc¥ed &%eﬁﬁaﬂeé t}(eearﬁibo%ohuc tabiha c@ﬁ%’f‘}ﬁﬁf)hocytes and the like by
oni c_ Kidney cells

o T mrcrodrssec ion and such OreoVer, piasma cells arrcf thg?rﬁe ‘may be selected and separated
""""‘“‘""“"”“"””"mﬁo““""b“l“"d“c“ollect“d from h1glily 1mrnunod ficient ammals transplanted“ withce cell“§"?'ah“d the'like

mﬁltrated with. lymphocytes .and used as a. therapeutlc cornposmon . - —_—
) The recovered transplanted cells or separated Iymphocytes arrd the hke can be further

cultured and proliferated in vitro.
Moreover, instead of using lymphocytes such as plasma cells activated using highly

—immunodeficient animals, therapeutic compositions for lesion tissues arising as-a result of cancer. -

 or viral infection may also be produced by using antibodies produced from plasma cells or

35

- antibody-encoding nucleic acids. The antibodies or antibody-encoding nucleic acids used

herein can be those produced by the aforementioned methods of the present invention for-
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*are usgh{or SRRRRRSHIT ARTBPON AR

5 _eXPECTaFO%Q:\e&@S@@h%W%?

Sertoli cells (e.g. TM4), African green nonkey ki dney
cells (e.g. VERO-76), HBT637 cells, HelLa cells,

rabbit kidney cells (e.qg. ), human liver cells
(e.g. Hep®X), nouse mammary 5 tunor cells (e.qg.
MMIo60562 cells), TRI cells, MRC cells, FS3 cells,

etc. Methods for introducing expression vectors depend
on the type of host cell and vector, but any nethod

produ@iﬁ aR@bddERGnd Fod lﬂ&%@ﬁg tnicledé bcﬁ&&eﬂcﬁﬁi&lg duboddes. OfWhen antibodies
i body- encodi ng.DNA | nt BEI cel | can

_ cBat 6 By ST JUEC AT 38eiy
abnor@dl ﬁbbt%de@ RScH Rreascer B, MiruAadebtedSadlls, 40940619 :andBddies may also be

v ona s SRS SRR TS BB SopAR DR

' virus-iddoddt ceﬂ@ Fﬁnﬂﬁﬁé Jild by bm&in@@hﬁ(‘mﬁéﬁgleﬂﬂs of eetieiral 4gentOid the antibodies.

1982 cula & eti 168; 11 197
Moredyit nd iy 0B G Lng BT CORIoF i Gl SHBORELY e i el TR 4
adminffered RCKUNRPOTfithte BithdyRk Rostswitln ﬂJEmnp'pmt oitan, exp%smﬂ 82ctor, and make

the anf{Ba N BRI I he PR A aC ke e e oS

 Alternai®83)the Intibodpansoditg miébit acids o:[éthe peesénttincuitior thayraiso be fused

it A ol 0 SRR AT, RS 23 st s et
for tr'aﬁspnlntingvjﬁdypﬁpﬁdeﬂavhg dnndntiogheeedk dntitviral effeictrel abpetnha chljs.
%ﬁ rgo%ﬁ%%egt Ltg@,hé{ofﬁ’_%g ﬁ%ﬂ%&a&?&/ bf refé)%g%et lﬁg)gtg)s)descnptlon
(Pr oc Nat|. Acad. Sci. USA 84: 7413 (1987) Vi r ol ogy

Exammias 456 (1973)), <co-precipitation with calcium
‘% sphate, DEAE-dextran, direct injection of DNA usin

g
m Heredmlow,dhé peserd irvestichwilpbe Shearfichldy deseribedbbsing Feamples, but it

s ot B P R B AR i o

transformants of prokaryotes and eukaryotic

: [Exaxrg?éec i]ﬁokgg.gﬁ 11‘: Wg@&?uf; ?E!EME%EH td‘zl%%eﬁa%%tdf%nn@(ﬁiyl tE%n NOG mice

cilent cu
t rﬁmtbrd:samasmowdjwﬂh evnpenisiem garacr paentyduringAgiesy Byre

- subcu&aﬂ@%ug{ﬁgz%gﬁl%te@ o RERE Bibvith e ISLE%(J)SE o? %&%IMrfgl{‘ﬁﬁcé%eﬂ lines

nltro en sources, I norgani c sa ts.
using NQIG mics. né“yausplananpn s@s eutied audn thesans mawicr YRS SEEP anice as a

controi: 0 n%ﬁeﬁfﬁg q?ﬁf@l@f ceoBA ] skheRRTers HEddd 3o HRIRREERINY! &d equal

Ium and duration of the culture can be

mnomti%weferﬁuh@aawpﬁia piapsplanted w0 YRS wige mdpGIR Mife- art

eﬁ%ﬂs?leﬂﬁatﬂﬂ Ved&abr¥eRo R it 8O PO KB that %%Ehh%tﬁ)ﬁ efficiency

o expre sian-vectors-equipped~w th. i nducible pro
- wouldjhechigher & IR mike asdamarated 19 AudeRiFPUTHIEE b ‘é‘“cgé@ﬁn id K, cells, and
SCID %Wh%h memwg fury 86t: @25 %gms3§lmetvble cblﬁfar)'gﬂj

pronoter can be.in ed by | PT d expression
ﬁ%ﬁlef’%wﬁsi "‘{o Wdtoé&mwng .

35

rrrr;rpathologlcal observations were carried out.

.:rand SCID. rmce as descnbed above and mice. were dissected nine weeks later to recover. the S,

B 'transplants The transplants were embedded in OCT compound, and frozen blocks were

prepared and stored in a deep freezer. A portion of the transplants were fixed in PFA,
embedded in paraffin using the Amex method, sliced into thin sections, stained with HE, and

To find out the Teasons for theabove, cancer tissues were' u'ansplanted ity NOG mige

As a result, surprising ﬁndmgs were obtained. Namely, pathological images of a
significantly high accumulation of plasma cells in the cancer tissues of NOG mice were observed

during histopathological analyses, as compared to SCID mice, suggesting that the antibodies



can be induced by adding | AA as an inducer. Wen using
insect cells as host cells, a nmedium such as the

TNM FH nmedi um (Pharm ngen) 3 Sf-900 Il SFM (Life.
Technol ogi es), ExCel1400 ana2 ExCel1405

(JRH. Bi osci ences), and G ace's Insect Medium (Nature
195: 788 (1962)) can be used. If necessary,

anti biotics 35 such as gentamicin my be added to the

| produBRCyURE p Fa@ﬁla%@llsﬂﬁh 5@ hﬂtack{r@f’cﬁé @éﬂé@f\ﬁﬁuesqmmm nﬁdbﬁipanson with
_ such as RPM 1640 Journ 18 Ame %1
patholagicalimages,priorde trfﬂs w@mﬁﬂe%ﬁh@f@% gher snsa lon of

plasmiaals wilodchIme)in NOGNEN §d‘dta[]r@t gﬁyvvﬁ? 396 (1959)), and
. e S0ClI

B| P-‘gg}q 'e%[n S‘Wégpls: gqeq%lrs] %39[6%_16% %6‘% ex{'%pf = tpmp%ne system. The

most @ﬂﬁﬁ@h WietHddBSR rafibetieetprécsed HAM diigtis f0breteant tarcer @migens from

being Bfes§ied pemoclac gotaup Ve ions b BRRAF S bl oS

Mored/ef; ITGIS B kadrayl by Radre c¢lBiia¢ bedr pomad oeoagdrdvittolll-h2and prevents

e RS AR o0 TR AR08 gp aiion
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20

body’c@hhsne mspdnsmnré blq:pmsbédﬂb)esemsmhoumtf irfdobcantiad 28-dioxygendse and Fas

i SRR R SR 4 o MR B 5.

1269) Th&haptesdro divestood conbbmecjbﬁmqmmlblﬂltwém liyoxphoeyte b:ﬂlvatlon occurs due to

| attenug%(ﬁ;b @lﬁ% g'leg u“ sgg ressgﬁé}%ﬁ%ﬂél%in%l Sétgl’g.: ‘E‘Jr%(g}gcgsﬁgs transplanted

into hghpannnmmdeﬁmdntpmmlfumtamnals SuAhhm@hrmmgr manumw comprises the

cellulat I'H[h%[ﬁgg ?’g’{tég Iyerdéa{:téci é){ %&%Qic T’Le%lfsaa_fn{i II\H{ ?éﬂso%hd the lh{ﬂnggal immune
systentestiéred atouod mmmom@doppﬂabsmatlm@meﬂéwﬁmal immune
systengﬁ)as Eﬁrﬁ%ﬁ gﬂ& x%?éélsin tﬂaﬁéz}ﬁ&ﬁ&& %lll’lﬁ)é‘ QGKSI ng

crystallization.

ChN @:tath@glt@tpzlf @umnjdﬁngﬁlsammdms cgmphised i thspeaph of NOghmice was

| mea.su?@i‘C h ?ﬁgaf@iﬁ}p 91? Eiaeg?%an&)f %E%QQ %hﬁﬁ&ﬂngﬁﬁﬁh QX ARHS mice and the

"trat reverse pna togr

controzh B€T mica rblqﬂdrmﬁe&ub@qaptﬁw codlpered meekly Keont @terfﬁglé?é icegties of each

' mouséc 9 ra Bv[e?é &l Qr éﬁuﬁﬁcf fh%%ﬁ yafﬂgts ﬁﬁhﬁSﬂe at A@QTesﬁlt IgG antibody
7y Go ok

titers led*éOG mich shp‘@ﬁr\rahg:s rtmt@@rhumdtﬁdrtaw}lygfw é@@ ip §§@é)mlce The
Mgheg%%hgp&h &% N d—ﬁ%r\@ér%bfniﬁﬁ}éﬁstﬁ sﬁ@v R bntida ?'ti@é&/offm%g/ml (Fig. 2).

Lane e Sprin Har or . Labora Press

( 15ggriationthip b%tmeélhﬁled@g@ﬁ unpigHiopeo Wﬁ%ﬁl%@rﬁ@l&lﬂts and

S the nt% m%@ﬁﬁﬁ%é&%%ﬁﬁn%m@@&@%& m%é%la te@ndTﬁé‘Qegree of
25..

addi tion, the ant | bodi es of pr esent

accurmlienct s}aswwe%%wmﬁ vaied bagecherkpatbol Ggléald%‘bs?fﬁéiii?ns and was
classiffdldcBbridirfSto thORMbAAdHte@eNs.

Grade 1: Small numbers of plasma cells are observed throughout the tissue ﬁagment

"f”“””'“” ”””W“"”"“;”"Gr“éﬁ”"? " SEVEral ace accumulatlon fGei o of tf”"‘“formed cells FED “‘b“éé”ﬁ"éﬂ”th’f’d‘ﬁ'glfoﬂt““tlre‘”““"'"“““‘“““"“""“““

tissue. fragment ----- R —— _
Grade 3: Accumulatlon f001 of plasma celis are observed actoss muluple ﬁelds
As was previously described, antibody titers were measured by collecting blood from

the orbital cavities of mice, followed by separation of the serum. As a result, a high correlation

- was observed between the degree of accumulation of plasma cells in transplants and the antibody..... ...

| t.i_ter of human antibodies in the serum of NOG mice (Fig. 5).

35

Whether the high antibody titer in NOG mice was due to the effects of clearance in

'NOG mice was investigated. Human IgGs were administered to NOG mice and SCID mice to




Furthernore, the antibodi es obtained by the nethods of
the present invention may be partial fragnents of
anti bodi es or nodified antibggies. For exanple, the
anti body fragnments may be expressed from nucl eic
aci ds encodi ng Fab, F(ab')2, Fv, single chain Fv
(scFv), in which 25 FvfromH or L chains are |igated
by an appropriate |inker and such via the
investifa@s R mhifaifed TiexplekkiiANOEcHios sagmsbud 08 Uays( sade tapin SCID

l,e t. 1994) 152 .
mice 53581 956 r St bifin §OG Miips BEIDAN gy NBRb AL [p- Besed on tis
ﬁndlngmhy g holgim dnlE8pdyliTi8rs id4 NEOGIMice were shoAnadietd i dAussishy a delay in
1 Inc., Plueckthun, A Skerra; A -Mthods in~Enzynrol ogy
clearapdggg) 1-78, 47.6 496; =Wr4 Academic Press, Inc.:

5 Larmyl E., Methods in. Enzynol ogy (1989).121, 663-669;

T Q9 9,.132-
a5, Enofaton 80 S/ tion SHRFEE ol ot cabgg g s s
amphﬁxq:troamdrsgqﬂenbmg béthgtahtibamdyi %mxds es, then treating the
20 AL M SR 5 RSP 0 PR
subcutaacmrsigsmtwﬁ@é} mrﬁcermﬂéé]IDesice:namg admcpn| Fetlbyingrimnsplantation, blood

- 10 wasec fr:‘h e‘?ém ﬂ”:j?rom %rbgﬁlecg%ﬁgés %glx@}’%%é ged";il g\%e.geg%ghl%f‘ed fé%d the
ant1bodhe1'ms Imempenmtorcé H}ﬂta;bltlbﬂdjc titeorblstgan tcemcmamrrasedlately after
: transplpa@m‘ b agifed' Vrﬁ%u}n% ‘Fhlué%giggdg?g § E‘g%@éjgﬁﬁ%&ﬁgﬁ% on, a?MCthded to

red anti I'es can
: decreamdloﬁ?\ﬂydgrqarﬁt@r degu)ti ng antibodies. 19 Methods for

m?ﬁé%#rf 9%5”" r#tl B Gy @@3 s 3“1 $o§)' \{r&ﬁ qus@c?édaeQ’le&' ﬁﬁ%ﬂb@d}t fifers were

érm sent 1 nvention
15 confirgled go baxsorpdcd @@muwodfmlewum&lss@@mne&ea@na@@w wsegembedded

in OCM&%@JA&&‘ ' d3eh EBEES W&Jggjl %ﬂi&étp e Eiﬁ Cf:gfm ta'?l%%ﬁ)frge%%f‘t A portion of the

I nventi on my spe I c anti

transplsingpwereifixed anPTAoueddedin pragiéinawingdemAmien anatiepds pliced into thin
sect10f1§ %ﬁﬂﬂ:‘d%ﬁgﬂ' Hd?a%ﬂ)tlo BRI BRESatRINs Wife SrAdd blﬂen The frozen sections

ecul es have one anti gen bi ndi ng
embedd@é@@meﬂ% campﬂ\g@ﬂgeraﬁlynb@c Ard impedialg |Sﬂbﬁgteé to RNA

20 extracﬁMﬁ QXL BHRRIARESRYAA s ﬁ%e&e& AR QAGKIYS cHHTRE @ﬂﬁﬁng plasma
_ chenot herapeutic agent, an cell -derived toxin.

cells bydiMDease, it is possible to inhibit the growth of

CapGRe aﬁﬁéﬂa&tﬁﬁe&ipfo@ﬁdrys, tcﬂﬂFRNAB exﬁmecmﬁe@ﬂ? fiotn the thin sections
substance to the cells exp ant i

and RYGs exirpcted pijer gxpkaige PIaTETR el I X 00 picee Both .PBH@?%&S%W@ RNeasy
oo Mind R t(QIk;@gEN?d B¥sel E{‘I'ﬂhﬁ@l pﬁhﬁ@@tdtﬁ rafAs \M?)N%m&e@,fmtthesmed using
. s an I DOdlI es or .o aln Sin omas
25 Sensisgrpieverss %M@R@S%@gg?%ﬁwca&% 311%%1 apfpsy Srigstructions. .
PCR aﬁﬂtﬂﬁﬁaﬁ@iﬁ Were gaif@{rﬁidllﬁﬁlghhéééQQNAﬁs&Bmphwmnmers for clomng

- humat{jé{th:gg ?Eégia%gf In ]I%iel%gt &%.:rg dlﬁes & JJ on %gggsregltcﬁ papé/r “J. Mol.
""“““"“"‘"““"“‘"“"“""‘“‘""“Bfol (1991)222"“5 81597 ard-the-webrsite-of the- Medical” Res‘e"arch Comcﬂ“(NfRC)““V““WW“'W“ e
o e BASE? (http/fwww, IC-Cpe, cam.ac. uk/vbase-ok. php‘?mene—901) Primer names. startmg mth |

30 VH and JH correspond to primers for cloning heavy chain variable reglons Primer names
starting with VK and JK, or VL and JL correspond to primers for amplifying the light chain x

chain or the light chain A chain,

—.VHla _5-CAGGT(GT)CAGCTGGTGCAGTCTGG-3'(SEQ ID.NO: 1)
-VHlb 5'-CAGGTCCAGCTTGTGCAGTCTGG-3" (SEQ ID NO: 2)
35 VHle 5-(GCOAGGTCCAGCTGGTACAGTCTGG-3' (SEQID NO: 3)
VH1d 5-CA(AG)ATGCAGCTGGTGCAGTCTGG-3' (SEQ ID NO: 4)
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VE o RS A g G AGH U e

VH4bacts JGA(YG‘I@C@’RB’@TH@ACREAG&”GGG@@?%SE@ IDNOoi)t heir

Techni ques conmon to the field of genetic engi neering
can be used to carry out procedures for constructing
an expression systemfor prqﬂycing t he anti bodi es of
the present 15 invention, afd for constructing
reconmbi nant vectors appropriate for the hosts (see for
exanpl e, Sanbrook et al., Ml ecular doning, Cold
Spring Harbor Laboratories (1989)). Host cells may be

- VH2P! %@M@M%@@ﬁm@ﬁe@@@w@m $ISEQ o eoksy yotic

such east, ani nm insect cells, and

;Vszm ainc%%(}ngA TT@A@;\@&%@%W@T& SEQHING 9t
- VH3EXPS Qﬁ@mdﬁmAG@h@m‘@Gﬁﬁmmt}% PSEG EDINOI nvent i on

ant’i bod [

h h h
VI AGE T GC R e A Bl e RS | n vi ew
VH3cOf @@&@@Yb@A@@TGW@GI@GT@TG@B EEQ ENNCROY es

ek f?%ﬁSié)b"d' =
VSan, 3 RGO bIoR: Te b ToaR d e QuBNe B,

- VH6aC an@A GETAS ATTTGHATTAGOCAGET-3hSEaf [y Miens) oned

VTGRSR GEARER I SRR S AR A G | <

- JH1245 e5'CDBAGGIEEA CGARGATEAGRST(G@T)COS! (380 BSNIO1 16he

SN Rt RreAR T R IR NG et et 1 no

15

20

- TH6 thS'-’DGRdiGM}AGX}@HBACﬁE}”HBGTM #{SEQdDcHOceT) cel | s,

v A RO R LR ARG AL )

VK1bant3edy,)CATC CAGTT GACCCA GROECE-ArBERAIYNGO 1%hi ch

K1, BOdy TG aarkas aF FCRTNCTE LB (FENBSD, 205 ot

| VKlddetseﬂﬁcmT@'F@GMﬁm@@cammAem(smIﬁ)mmu)u zed

V2 A ARt AP TR A R I Rk oy Proteins

VE2bf | MM)T?GHQ%@TCMTCE@CNE’ CSEQdDﬁﬁou%ﬁd as

K3al h Pglle
pr gsf e;@g%{)‘ TTM?%?%A&%(E%LF?%%% (SE erren [ oned
VK3bb| ﬁG@AAMGQGﬁGN@GﬁAGT@TGCM3 KGEQIIDXING: 3t i body to

uses surf asnon ‘resonance

o VK3cca%¢@"A£Erfé*rJta§T§%{§£éAﬁﬁ‘@fééﬂ #“géig N{ﬁy dyabel i ng

U<l I i ﬁ'e‘éC@@'rTﬂ‘@éf W@M@Q@T@QG %égfé@ éla N@

VKda( sﬁRﬁA@@TC@IQﬁ@CeWG@A&&GEGAai (SEQIRINGOIB BI ACORE

VRSV %&g%@é‘réﬁ@%AM&c@& 3AREY RSN o)

antl r tISSUGS

activi ec
25 VKeaf oSO ARECT GO C TE MR HECA' (G DG 2Bt ai ned.

VKGbAI tﬁt{gﬂ‘cﬁfﬁdﬁe Acw Rl3f m%?m@oos @an whi ch

have been rennve rom. |f erent I vi dual s and ceI

S JK3 ;-;----;;=.5_'__ACGT_TTGATATCCACTTTGGTCCC-3‘ (SE_Q_ ID_N0_3,3) _—_—_

JK5  5-ACGTTTAATCTCCAGTCGTGTCCC-3' (SEQ ID NO: 34)
VLila 5-CAGTCTGTGCTGACTCAGCCACCC-3'(SEQ ID NO: 35)
VLIb  5-CAGTCTGTG(CT)TGACGCAGCCGCCC-3' (SEQ ID NO: 36)

VL2 5-CAGTCTGCCCTGACTCAGCCT(CG)-3' (SEQ ID NO: 37) -

35
VL3¢ 5-TCTTCTGAGCTGACTCAGGACCCT-3'(SEQID NO:40) -

VL3a 5-TCCTATG(AT)GCTGACTCAGCCACCC-3' (SEQ ID NO: 38)
VL3b  5-TCCTATGAGCTGACACAGC(CT)ACCC-3' (SEQ ID NO: 39)
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15

20,

- VL3dhi gh TCORaIGAGCTCARGOAGTUACCESUESEQ IDANE: 419 bi nd

VLaa PSR ER LR CRPACHICATOE 5. GRIRE NI e

cancer tissues derived fromdifferent organs, cel
lines derived fromcancers, cancer -cell lines 5

equi pped with specific surfagge antigens, or such can
al so be used to screen for antibodi es which
specifically or coomonly react with different types of
cancers. In the above description, an anti body whose
reactivity towards a cancer tissue is significantly

VL4bI n\&-ﬂA@@TTGﬁG@HR@CT@B&XMG@C@S&H@SEQ IDANQed®r al |y

VIAC ﬁggﬂiﬂﬁggﬁiggﬁﬁiﬁéﬁﬁ%£¥ﬁ$¢§g§g'2ﬁ%ﬁiblﬁ§dﬁg| tissue

VLSaof -6 GEGRG TOOTE ABTCA GCRAGHCAE3 (SEQUD NO: 48x i ved.

VESer A TG RE e on R e IPPRARNOTRE cnc i Boay

VL6 | S SAATFITARGET GAHIRGCCCOALRAT (SHEQ ID Newal7ls t he.

VL7 o AGE T OREaTHA CLOALIAGELE [ opaIaPaNe
VL8 scrie€fiGyCroTGHTCACHIGACHAGECANEEQIRNOMYyY as an
VL4 b”d.se I(A’ff(\ﬁﬁ:é‘f’c;‘lﬁ%i“ R‘@ﬁ"b& AEh LA WMGeH RG] §(§S phage

talne antl bO genes are dgene

- VLIO w-mce@ceﬁca@@mmm@memsh(mwmeﬁ)as |

L1 deé‘*%d;é?ﬂ(ﬁ? éGﬁ?A@@T*rE&@}/};@éd@ %deE‘chgﬁ :%Phage

are a vant ageous

J1.23 aé@@@iAWGGQ@%CEEG@G%%(SH@QDM 3P the

7 DA GabtaTe) IR AL Ry,

IgGrev i PkEGE CEGRAT ﬁTﬂé@'s(Sﬁ@ BENP:§8) phage
TgMre9Ur 4 @@G@@Q@r%ag ﬂ@h@@ﬁéA@GA@s}’gﬁE HIpANGSCEy- encodi ng

gene 1 nto e vector contacting thesé phages-
IgKrewi tShGAICARTIT W%TTEGAA&TE ?\1019‘576 he phages
bound to the antigen fron1the Ilbrary DNAs encodi ng
scFv wth the desired binding activity can be
r ebesvedonding thedmevielaimypriable regions.reehai vafiably rmeiongiang A chain

variabfedgohs PHI€ st pRASHIA LR &k‘néc‘?&ﬁ%in@%&ﬂbﬁ&t@ﬁ@@ﬁﬂb‘ rfsq DNA
as necessar For_ 25 exanpl e, Barabas,

?polymarase Copmii 61]\@51‘%@“1 PUmSh B eSS Mﬁaﬁ%ame Suéﬁﬂtd E‘arrmlfymg the

&Héﬁn KRN, Bh@Rhih efvo didRAt pﬁﬁi@r RecthRl YekSptehsred for each. A
paration o I braries.

- rding the p :
- total 0@88 g&ﬂé:‘)%ff‘é"&ﬂ%? Ptmswea%xepsrgaég@ﬁ dhesppripgr mixtures.
= 'Combﬁ@ﬂ§ﬁ§é{tiirhﬁé}s Rhég enikhbdsairé Sfovaain TaBleUls e(PrEpHrecheﬁ@tﬁiﬂ i’ﬁﬁitures @0

- phage i ries, -and ar.at can-be carrl ed ou

ub) COW&P%‘@ 4ﬂgr° @a ﬁ%ﬂﬁ%ﬂ fmﬁgwa*rv@&%% X&Paqmﬂa er, 1x Q.

solutiGEIQIAIGEIES b ArmRBINTP, 0L kK eH¥R loE the ﬁ&vﬂrﬂ%nd reverse primers, and 2 U
antibodi.es of the pres

: *TanﬁféeR N R T

“fea"ctfctﬁ“casﬂplﬁred\meﬁymf@%@ﬂ%@‘ﬂtﬁ@pﬁﬁcﬁtﬁo@m&m&mﬁw@mﬂe

condmon\é% Eie'::galtlur'at‘i’én z‘a’.‘t gﬁgﬁ‘fgr f{] sec, annealmg at 50°C for. 30 sec, and eIongatlon at

72°C for 30 sec.
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VH4|ﬁsﬁ[9ad of - us| gy, hocyt es such as Jghggnmqygid S

64 ang 6y pé pe Frarsiated gy askl ssApsRcEh R

e had a - Hasipngh ppghreading
“"“16“lones, gis) sequ“é“ﬁf":é’s‘“‘s“hown i SEQID" N@ ~64-and-SEQTDNO:66-were-found-ate

or producing plasma cells, and are recovered after
proliferation of |ynphocytes has been detected.
Herein, the recovered trans Of;anted cell's in which
Iynphocytes have proliferated my 25 be directlyused
as a therapeutic conposition, or maybe used as a
t herapeutic conposition after having selected and
separated the anti body-produci ng plasma cells,

[Tabld 3Jmphocytes and the like by mcrodissection and such.
Moreover, plasma cells and the |like may be sel ected

ple SEPS' : at ed E@RWARD“ bl ood coI | ect ECREVERSE’]I ghl'y

IHHuHUuCIIbICIL atirirear S LIaHD IaHLCL H bUIIb dHU

VHItHMIX ke i nf YWFaYPBEvWﬂﬁIVV%hocyt es Jﬂéﬁ’é ¥Sedfibys a

vizlAefgreuti ¢ coppsiHzpon. 30 The reccwﬁqm Jzamsp!l ant ed
cells or separated Ién%hoc\mt es and tihe |i ke can be

VH3f5udH N&X  cul t pYHBG i3l V§8e |VitBdr at ed i|WHI445, i3 Wi eover,

actl vated usi hi ghl'y i nmunodefi cilent ani nal s
| VHEAThH dbeut i c ca%‘!ﬁ@s Wieons for | esi ont|i$48sJt 1§ ng asa

v RSt of Ca”CWMaO\FmH'\FK@J: vikpd ecti on TRy .Rb&QJK@QJKE
pro uced by ubing antibodi es produced from pl asma

VK2GINIX or 35 anYk2eolgbencodi ng nucl eilKAckKad JK:Th’éﬁ
vk3-2Rty Rodi es. or. ﬁﬁ% Wagwxaacodi ng nucliexe ke diks Uk

herein can be se produced by the |aforement i oned
VK4/5edhdis of thpVkdeed&at i nvention for| P JK34 oiidicihg

VKB_%Rt,j”Bodi'es andvgsgrwd%odum ng nucl ei g Jﬂ?llﬁt§4 g@gqﬂgng
i _ ren nnflhnHLae are use

\J I \JI Lllcr a.ldeull |97
conpositions, in addition to the anti bodi es' direct
attack agai nst abnormal substances such as cancer

[Exampd¢ 85, Concengration aut separedon of plasiok ealishn prostathersicersirapgplants,

ncer
s
'vi Bessdionfthe method éndieate ){amzplq: 2itbe lggnaqummg@s of antibody genes
produ@é&tﬂﬁ | escqu hése Olﬁgltaltl}é z§notn°wer9 ®bserved when prostate

anti reover, nuc el C aCI s encodin
cancergnirpsetickypemlasirtisied wene tpnsplated.iwase appbfiedrby PGB  The primers
and co%ﬂfﬂo% %&@&%{iptga AL TRRaRR b %ptﬁaégfgmer as is or wth

e support of an e@c{)ressn on and make_ the

ni T4 ifegmeniniantbeny heayy ehajp prishle smagion HBDIHEIIRER was

- & ks dAhik a8 AbdMBldansfol® Escherichia coli
mseﬁwﬁﬁbfgyg?g{ng? a%’? %cqpel cég;&Zlans of tahe pr esen? scherichia ot

- DH50; naélﬁtmuélﬁoweau@wefo@f the dnsart sequsRehohile Fesutingdragsformed plasmlds
" were deRGRHAT - FREUBRImPLH M@ﬁ@&ﬁd&%ea@eﬂcagara@hm iHCSIQED NO: 58, 60, 62,

canti viral-ef-f-ect and used: for-: érans po

Qi;rnugiﬂopae sequenges arg respectwely

showr 8 SHOAD NeD: sgelsl %63, 65, |anﬁr6|70r AMdng'tBé &6 am?@d@w@@ eight sequences

herein are in or at ed ref erence i
8 eegnd ofythese there were five m&ependent sequences. Of

20

— ;produced accordmg to-the method of Marks ez al.. (.T ‘Mol. Biol. (1991) 222, 581-597). The

h template DNA Sequences and the nucleotide sequences of primers used are shown below.

95

o frequency.of three. and. two, times,. respectlvely The low level of sequence variety suggests that .
' some form of selection pressure occurred causing clonal proliferation of plasma cells producing

specific antibodies.
The linker sequences to be used for preparing single-stranded antibody genes were

Linker fragments synthesized using PCR amplification were confirmed by agarose gel

electrophoresis, then excised and purified. '
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15 Herein below, the present invention will be
specifically described using Exanples, but it is not
"to be construed as being limded thereto. [Exanple 1 ]
Accunul ation of specific plasm cells and increase of
antibody titer in NOG mce Tunor tissues renoved wth
consent from cancer patients during surgery were 20
subcut aneously transplanted into NOG mice with the
purpose of establishing cancer cell lines using NOG
m ce._ Transpl antation wa carri ed out in the sane

TemplaterlANA sgguenge Senp!aie disker control . Specifically,

5. GGWGI@QTGG@‘@%IC@@I‘G&’CN@&E@$@@@G’SGG@H@G@G@G@W@GTGGTTCGGGT

GOTGEERH AR oAl ALY Gl Tea R AT ST T ND e

Transpl antation was carried out with the supposition
that transplantation efficiency 25 would be higher in

- Nucle FFIBECE% 0 gfed to nude mice, which have B cells
. Reverd\ i B¢ 1@kl s, and SCID mice, which have NK cells

boe e AR AR RV G ARG B o 69

AGEiR nots' SEAOR ATGGTCACCBTCTHETEC AGGTGG0(SEQED NO: 70)

s DA LR B NP AR GEr (EIDNSG: 7

- 4 BEECt e HGECEREGGTENEICGTCTECTCAGEFHEGIY (SEQ ID NO: 72)
transpl ants. The transplants were enbedded in OCT
compound, and frozen bl ocks were prepared and stored

‘Reverbd\VH fdetipkdrr eezer. A portion of the transplants were

{0R "SR MGt s reen e de e oo 7

- GENIK2 pat EGGG@MCTGMWATCMA@ABCGQMC&GGW (S&Q 4D NO: 74)
f

fpml 3 gS“éﬁﬁ%@@Gd({%ﬂ%@Aﬁ%%ﬁéé@;ﬁ%%@@gﬁ YSEQ ID NO: 75)

ERKAL 96} GEABAGTECATEATCA CTARGECCRIBICHE <) EEQD NO: 76)

dﬂﬁ(ﬁ" Ces*"ﬁb%c?&é% %Gﬂéﬁ(@ﬁ:@rﬁ@%&h@@@méﬁ (SEQ IDNO: 77)

ySes, as conp mce st

n
HHY 86t i sbﬂw@aeTqa@mA@@:ﬂ@AﬂﬁETgp %53 ekRdD NO: 78)

~attacking the cancer tissues (Fig. 1). A conparl son
with pathol ogical images prior to transplantation
ReverspNLifonkaker hat an even hi gher condensation of plasm
1@}\}.1?1 wag. (?@r@@'d('li'f’@CGﬁ"d)QQCKC@R&‘Aé?G@GIQFC@G@@QCCGCCAGAG—B'
cér cells enploy various strategies to escape from
(BE@ IRoNE: €9) mune system The 5 npst common nethod is
- Antigens from I'ng presented to |mmnocorrpetent
(EBRIID NpBPer-etal . (-1992) CancerSurv-13:101):

13LVL3a 5- GGTGGCTGAGTCAGCACATAGGACGATCCGCCACCGCCAGAG~3'
- ~(SEQIDNO: 81) - -

-{bq yestuce. @@g@%@f@g%ﬁq:mﬁmeﬁ@ﬁﬂcmme@@@c&@a@e:rCAGAG 3

4 TVI3b 5-GGGT pu1uambAucTCAGMGKCGATCCGCCACCGeCAGAG-"" s

30

- (SEQIDNO: 82) ..
15LVL4 5 GGCGGTTGAGTCAGTATAACGTGCGATCCGCCACCGCCAGAG 3

(SEQ ID NO: 83)
16IVLS  5-GACGGCTGAGTCAGCACAGACTGCGATCCGCCACCGCCAGAG-3'

35

~ (SEQID NO: 84) -
17LVL6 5‘—TGGGGCTGAGTCAGCATAAAATTCGATCCGCCACCGCCAGAG .3
' (SEQ ID NO: 85) -




Mor eover, TG (3 secreted by cancer cells has been

reported to conpete with IL-12 and prevents the

activation of tunor immunity. 0(I\/burl (2002) Acta Med

kayana 56:309). In additi on3 the body's immne

responses are suppressed by secretion of indoleam ne

2, 3-di oxygenase and Fas 10 |igand (Zheng et al. (2003)

Gast Cancer 9:1415; Reference 34/ Uyttenhove et al. Nat
Neflhé)% aw?l %ﬁéﬁ] vaﬁrgﬁe gﬁtﬁ:ﬁ REchhABREOIE $e &0 Q@'kvc%&nt\fhﬁiable region and

0SSi yte acfjvation occurs due._t

. linkergequsngssam lfesif }t S BN iR CR %ﬁﬁfr@éﬁ%uﬁﬂ%’ﬂh& primer sets

10

‘were prgRaet BURERK 188
‘manufaPREAE DEYALRTLNASIPErfbi ¢ wlidkitt Mh&tso Myﬂ'ﬂ@cbﬂd&naturatlon at 94°C for 15

' 1nd10a'téarﬂéﬂﬁv SY& Welhliet MUK plidet@mbihannnkanised o I?‘l ﬁe@e reaction

ghl'y i mmunodefi ci ent non- hupan _ani pal s.

solut1@n§ﬁﬁpen|th¢,{;ghttc§aa1@mra| S ghaiy, yehile aaY Hprigper Qng&eg FRbination was
used tH‘ﬁF@p@feﬁ@a&ﬁbm%ﬁIﬁbﬁ%Wﬁeﬁr the Qighﬁclﬁﬁﬂw&&% %Q‘Jhb]ﬁ ThE rdabon solutions

I mor al i nmune b&s ystem ce ar ou ntlb ies

A BelyBISERsE 490K ms togf from the

scconfaATARGUMEFRER EIEN AN BeC dop it LAt Fle oL ssemRisand

ampliffi £Eny8 strafieasiboedgerditeiryi cal |y, human breast cancer
tissues were transplanted into NOG mice and the

control SCID mce, blood was subsequently coll ected

' VHIBMIBKS& fromthe orbital cavities of each 20 npuse,

soTh RO LR ARG ERAG B e gracaotr

15

20

25

- NOG m
'__'_5'-GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCCC(AGgTAC)AGCTGCAGCAGTCAG -

G-3' (REQEDsNOve6) val ues ten to a hundred tines higher than
VHQ%# D mice. The highest val ues among NOG mice were
rrmed to show an antibody titer of 10 ng/m (Fig.
5.GTCLTCTHRAA ETEIGAENI0A GEC GEEICATRGAEGIABGICAACTTAAGGGAGTCTG
\ l.atLan of plasma cells in transplants and the
G-3 (?ﬁ{ig%@ gﬁl’rmn anti bodies in the serumof NOG m ce was
VH3BAWESSii gated. The degree of 25 accunul ation of plasm

5. oTE e RCHEALL RREEHER O L O AgfresRb st GreTo

G-3' (BEQUBEING: 88 ade 1: Snal | nurrbers of pl asma cells are

_ ed t hroughout the tissue fragnent. G ade 2:
vEEESY]

accunul ation foci of transforned cells al

5 GTGEQ“@G@@ACH“M@HSGCAG@CGﬁ%%ﬂ&GEWTGm@EGQAg}GAGTCGG
G-3' @ﬁ@lﬂﬁlﬂ]@t A foci of plasma cells are observed across

I"el ds. As was previously described, antibody
VHSBA(EIéS§ wer e neasured by collecting blood from the

- s-oTPEiddakRtddGacelATCeoRARIGECRAGETRNEOIGITGCAGTCTG

a-resu a hi'gh correlation

'-C—3'(S\E@d}3§é®v%® betweenthe degree of accunul ati onof plasma-

VH6B94€(|:ﬂ( gin transplants and the antibody titer of human
antibodies in the serum of

— G (SEQIDNO? o)

30

- 5-GAGTCATTCTCGACTTGCGGCCGCACGTTTGATCTCCAGCTTGGTCCC-3' (SEQID.
NO: 93) |

'-~-:--._-:-;;;;-.TKIFORNot S S . .
5t GAGTCATTCTCGACTTGCGGCCGCACGTTTGATTTCCACCTTGGTCCC 3' (SEQ ID

NO: 92)
JK2FORNot

JK3FCRNot

5" GAGTCATTCTCGACTTGCGGCCGCACGTTTGATATCCACTTTGGTCCC-3' (SEQ ID -
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35 Whether the high antibody titer in NOG mice was due
to the effects of clearance in NOG m ce was

i nvestigated. Human | gGs werg, adm nistered to NOG mice
and SCID mce to 24 investiglate their half-life. The
hal f-life in NOG m ce was about 18 days, while that in
SCID mce was 21 days, with the half-life in NOG m ce
being slightly shorter (Fig. 6). Based on this

" NO: d4ynding, the high human antibody titers in NOG mce

were shown not to be caused by a delay in clearance.

'-JK4F@RNE§<arrpI e 2] Concentration and separation of plasm

5-GACEIC ATTOTOGATSITGRGCEC T ACSITAT ATENUC AR TEGTAC TR (SEQ ID
and sequenci ng of the anti body genes Fresh hunan

NO:93) east cancer tissues were cut into suitable sizes and
JKSFORBREP! anted subcutaneously into NOG m ce and SCI D

sl A e PR AT Rt

NO: PG m ce, sera were separated, and the antibody titers
e nmoni tored. The antibody titers began to increase

JLIF Hi at el y after transplantation, reached a maxi mum

5-GAGHCKET MMGQCHG%GMG@ACM@GG&FCMCCEWG}GW{B‘ (SEQ ID
NO: gizg decrease slowy thereafter (Fig. 4). Mce (#1385,

: 386, #1403, #1405) were dissected after the anti body
JL2 3EORN @ were 15 confirmed to have reached a maxi mum

s dpoR s e e T sck e scarbatiede 5 ssar

NO:98yored in a deep freezer. A portion of the

JLA4 ngr (g)tltants were fixed in PFA, enbedded in paraffin

he Anex nethod, sliced into thin sections,
5'- GAﬁT&IME’ECWZGAOHG@GGW%CG@AMAGG%GCE@G\EGQC -3' (SEQ D
NO: 9% rried out. The frozen sections enbedded in the OCT
““¢onpound were thinly sliced and i nmedi atel y subjected
to RNA 20 extraction, or sliced into thin sections and

%%P%&%m%lmaﬁnﬁhﬁ&ﬁoh n%cﬁ{cltt o %é%#sg gggﬁ?éet@%esxs the bands

| compmmgﬂemnamoadmglgeeefrhgmcrtt@merer@icmﬁ m@p@mﬁ@hs "Thgreaicised

' fragm?ﬂ?%v ?%él?%&ﬁ%gbkg@%%:rﬁeﬁ%ghg%g ﬁl% %mpi}ﬁser%@ iMfelike

phageBad e@ptm%&“éBéEr( eésilatroBmsmm Ewwatem encoded by the

: ﬁagm%réri%@%l 74 tsh geﬁﬁ SRRSbSEh i ?E FRBNEES R WARS6E MIB3B8ge gene 11T

accor to t manuf acturer’'s 1 nstructions,
and presented on M13 phages uring mfectlon with helper phages. Escherichia coli TG1 were

e ~transformed with the scFv 11brary phagermds ‘and the inserted nucleonde sequences of clones

_25_
 the scFv single chain antlbodles determined in the present Example are shown in SEQ ID NO:

randomly selected from the resulhng E: coli hbrary were clarified. - The nucleotide sequences of

' ._100 102, 104, 106, 108 and 110 while the translated amino ac1d sequences are shown in SEQ

””LDNO TOT 103,05, 07, T09; and 11T

30

35

—solution, mixed well, and- mcubated on ice for 30 minutes. Phages were subsequently. _
pre01p1tated by centrlﬁlgatmn This pre01p1tate was suspended in a 2% skim milk-PBS solutlon

- The seFv.E. coli library having random combinations of heavy cham variable regions....

and hght chain variable regions was infected with the helper phage M13K07 to produce a phage

library presenting scFv proteins on the phages. 0.2 ml of phage precipitation selution (20%
polyethylene glycol (average molecular weight: 8000}, 2.5 M NaCl) was added to 1 ml of phage

and a blocking reaction was carried out at room temperature for one hour.
| " The phage clones were concentrated and selected using the binding activity toward the
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PCR anplifications were perforned using these cDNAs as
tenplate and prinmers for cloning human anti body

vari able regions. Priners V\E’JZE deS| gned based on the
research paper "J. Ml. iol:-(1991)-222;
581-599", and-tl eweli git ofth- e Medi cal

Resevel rC-oi =i 1(MRC), V. - BASE"

(http://ww. nr c-cpe. cat n. ac. uk/ vbase- ok. php?nene=901) .

cell SLﬁ')fabE'Bf the mﬁSSﬂraitﬁtb REhAMt lile ¢} a¥lh aniéx,) HDCOUE @spoReretcliured at
heavy. chain vari ons.

37°C frd vder ﬁé?é@f @ﬁwfﬁﬁéo We@HlWROf&FFHmﬂ%%% ewﬁ%awa sgum (FBS).
After %SRS BRI Brafih BHeSent WU BIFCI1E WithPBI) eelld wht reheved fiom the

h h
chshe:sglsal e t eM@_ Chg!arlt’]tg o ﬁll SLVH?_IBSIOH once, the

cells v&re ?e‘é ﬁ@ﬁﬁﬁb@@ BEABRILA X 30° {eBE@ll DAh@unI)wﬂlﬁné/bE «Fv phage

e R G I3 358y e

shakindt2@°8. - CACATGACGTECAASRASTGRE T e PurfoSERS dePatihg Hhages that bound

o o L] A e BB Rt

FBS/PHS3b &&ﬂ%@ﬂﬁﬁ@ﬁ]’@ﬁ&’ﬁ[ﬁf@ a t6t13E6) B thies, B) c&i TGl ina

logan%pp&g %@%ﬁp I%Egpégég?%h%o%g to the cells

were oS, - (ﬁﬁmﬁw{ﬁ and SQbhthgN@ 378 C)for 1 hour, then

R e i S T

.overm\ghﬁa& FCW&QI@&'&)@EA@T GGTGCAATCTGG 3 ( SEQ I D NO 14)

15 ol

‘ WA
- bmdmgea):tmmt@agdrs@mmm@mﬁwmlas ce(llsri@re sfaued using a solution

of s S AT BRI BB s P e b

- subjectd) to\iflaw BytoBECATRAHG) GYPEACAhAGTATCoN BingGEGamAND

nnmn%%l% cells and the phage library solution, reacting a mouse anti-M13 ant1body against
M13 phage coat proteins (Amersham Bioscience) as a secondary antibody followed by reacting a

* FITC-labeled goat anti-mouse IgG antibody (Becton-Dickinson) as a tertiary antibody. The

staining of the cells was analyzed by FACS Calibur (Becton-Dickinson) (Fig. 9).  As the rounds
of concentration and selection were carried out four to five times, the amount of phage that
bound to the cells increased. . Bound phages were cloned from libraries in which the proportion

" of cell-bound phages had increased, and from these libraries, bound clones 3- 16 and 6-24 were -

- 25 -identified after five and six rounds of concentration and selection, respecuveiy(Fxg 10). . The

nucleotide sequences of the identified clones are shown in SEQ ID NO: 112 and 114, while the

| _ 'translated amino acid sequences are shown in SEQ ID NO: 113 and 115..

A Vector that exresses ati i SeCTetes E chiieTic protem iaranimateel sy’stem“wa?s*www"““““““"

35

~constructed. - This chimeric protein has an amino acid sequencc.co_rrcspondmg 0. SEQIDNO: .. ... ..

30 pl fused to a constant region sequence on the C-terminal side of mouse IgG2a hinge region.

The expression cassette was designed so that a secretion signal sequence derived from a human

heavy chain immunoglobulin is added to the N-terminus. The nucleotide sequence encoding

_ this scFv fusion protein is shown in SEQ ID NO: 116, while the translated sequence is shown in

SEQID NO: 117. The expression vector (coniprising a (G418 drug resistance gene) was
introduced into CHO cells by electroporation, and stably expressing cell lines were selected by

the sandwich ELISA method. Coating was performed under weakly alkaline conditions after
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VK1d 5' - GTCATCTGGATGACCCAGTCTCCA-3' (SEQ I D NGO 21)
VK2a 5' - GATATTGTGATGACCCAGACTCCA- 3" (SEQ I D NGO 22)
VK2b 5' - GAT( AG TTGTGATGACT CTCCA-3' (SEQ I D NGO 23)
20 VK3a 5' - GAAATTGIGITGAC( AG'CAGTCTCCA- 3" (SEQ I D NO
24) VK3b 5' - GAAATAGTGATGACGCAGICTCCA-3' (SEQ I D NG
25) VK3c 5' - GAAATTGTAATGACACAGTCTCCA- 3" (SEQ I D NO.
26) VKda 5' - GACATCGTGATGACCCAGICTCCA- 3' (SEQ I D NO.

dﬂutxr%ge) goa\/ﬁt@nﬁ)u EIE@CG—’% @60 3BQ) FdNO After washing,

G P §%®§ Sﬁg! R@% culture

block@g)wasvmdgut with ebiacke i
supen?%@%nt aﬂd%ap'ﬁmé@ﬁg IM&E@@A@QH%J@@@U& alﬁ&ﬁ@ wdd d¥€cted with an

alkaligg W@@@@@%@P@éﬁ@%&@% notabls ol lifjes with a high
proteiR exﬁ%&ﬁ%ﬁ%&%@@v Fusi¢ShQrdind Wk p )ared&@r p]iﬁﬁicatlon

from e SO CHOTERFOAETEACBAAES @A%&% 5ol Vs

purlﬁéi scEARI G GHO(EE) WiACRBAGECHCSOSPAGSERY biReNaimfy (Fiy/l1d). The

e R A L TR D, 1

VL3b 5' TCCTATGAGCTGACACAGC( CT) ACCC 3" (SEQ ID NO 39)

(SEQ ID NO. 40) 26
[Exanm_%%] 5Fl (SEQ I D NO 413

VLFﬁ)sfate- GACFECRED %AT@?EI@[ESE spéchiEend Wetd@andidynted into NOG

e

the seMinb&vad 'sep@%’s’aCIﬁ]' GENEACH TACCAO DT BltibSEQX 120, MM) wEp
monit})/r%g.c %_i%%&%%gemédgﬁ el tBn's\Bantég Ywith four of the

'approximately 40 specimens (Fig. 3). These antibodies were diluted to 50 pg/ml and reacted

with prostate cancer cell lines (DU145, PC3, LNCaP, and 22Rv1).  After reacting for a

predetermined amount of time, FITC-labeled anti-human IgG or IgM antibodies were added and

the reaction was allowed to proceed again. After the reaction, whether or not cells were stained

~ was confirmed by flow cytometry. As a result, human IgG antibodies of NOG mouse #1321,

which was tranisplanted with the benign prostatic hyperplasia specimen, was shown to have

" recognized surface antigens of the prostate cancer cell line DU145 (Fig. 7).

Changes in human antibody titers in NOG mice transplanted with breast cancer

specimens were similarly monitored.  An increase in human antibody titer was observed in five

o X ‘:rmce transp]anted with four of the ten’ spemmens (Fig. 4). " Cancer cell lines (MCF- 7

25

~MDA-MB-231, ZR-75-1, and BT-474) were immunostained in the same way as above. usmg

these antibodies and analyzed by flow cytometry As aresult, antibodies recognizing the cancer

B cell line ZR-75-1 were present among the human IgM antlbodles in the sera of NOG mice #1385,

. .#1386 afd #1403 transplantea Witk breast cancer (Fig=8Yy.

[Example 5] Detection by flow cytometry and immunohistological staining of antitumof
antibodies present in the serum of NOG mice transplanted with human stomach cancer

Cancer tissues excised from twelve stomach cancer patients were transplanted into NOG

35

-mice; and the titer of human antibodies (IgG, IgM) was monitored in the same manner as with

prostate cancer. NOG sera in which the human antibody titer reached 50 pg/mi or more were

‘analyzed by flow cytometry using four types of stomach cancer lines (AGS, KATO 111, SNU-1,
- and SNU-5) to sec whether they comprised antibodies recognizing cancer cell lines. IgGs and
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VL6 5' - AATTTTATGCTGACTCAGCCCCAG-3' (SEQ I D NO. 47)
VL7 5'- CAG( AG) CTGTGGTGACTCAGGAGCCC- 3' (SEQ I D NO. ~ 48)
VL8 5' - CAGACTGTGGTGACCCAGGAGLCA-3' (SEQ I D NO. 49) 10
VL49 5' - O AT) GOCTGTGCTGACTCAUOCACCT- 3 (SEQ | D NO 50)
VL10 5' - CAGGCAGGGCTGACTCAGCCACCC- 3' (SEQ I D NO. 51)
JL1 5' - ACCTAGGACGGTGACCTTGGTCCG- 3' (SEQ I D NO. 52)
JL23 5' - ACCTAGGACGGTCAGCTTGGTCCC- 3' (SEQ I D NO. 53)

Ing ‘Eﬂ-t?le éera% (AGEHBIHGEIG rgacté E M Munﬂaﬁ cancer cell
TCGGGGAAGT AGIC- 3 S
]@Q/d%aﬂ ap& e;‘g)' of mice

'tmsﬂlmaem pﬁ@@%@ﬁ%@%ﬁﬁmd oS58 kéﬁcﬁ@ WERWGS.

Moreger asan kT EA TG 110D BL RSP RFPEIS) sgonge with SNU-L

 Sera dTHRc&HRAID ian@e”atwmmmm eﬁﬂfFLlE(Fb?;Q Wbert! Sikrfi@r a@m rtm igns

of the Ta t
concepE i SN0 O ERRL A 1D & Ol TGN, g g by flow
cyt on‘Iée fwa\é cﬁit‘ﬁ"&k:l'but CR&uRs ané sﬁ@@hmF@@dl?A anghfab n, five
ifferent pr n re pre 0
t olNgKL gping gel L{Iﬁ%ﬁsﬂ@ iﬁ@geﬂ%{ﬁ@ BERSRES ?“e‘?tﬁié%&ﬁ%‘aodws
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whetheR 105 Bt FeFS@iH0e 98P 58Iq I?“B@'i’i‘ﬁ? ngar?ﬁeffoeﬁs BY° RIFRent
ImmuhShRloRigical Biawascatiicibdut edficetistairanpotiuted Wl&am’[ éstablished cell

e & ek s PRl s e or more

generkliths PONYE micewerthems elc fikehovarnitbireish i grafobpadetyde, washed for

N N Y

methaiaREfegtrnce oBtite Ynedat. (1986) (Amiﬂ PaﬁhohéZﬁB) dﬁé?:ri at)ur Benon tistues with a

. 4C f
o i BB 39 20 518005 g 25 o
x 3.0 GETSdRORMABRDS GREFEERSIE typebi(6 % §lnEeanhrXisviibaveveiddsuonied. The
break%l_%lgo% f%c i5dbes 1 H%l Ity%gs o co%géct\:ﬂ_%chl;—la%ﬂe%gf@ﬁaﬂ intestine cancer; 4

~ types of stomach cancer; and 1 type each of: adenocarcinoma of the ampulla of vater; breast

cancer; bladder cancer; brain tumor; uterine cancer; lung cancer; and ovarian cancer. This
tissue array was sliced into thin sections and after removing the paraffin, an immunohistological
staining was carried out using the Ventana HX Discovery System (Ventana Medical Systems,
Inc., Arizona, USA). Specifically, sera of NOG mice were diluted to an antibody concentration

~of 1 pg/ml, 2-ug/ml, or 10 pg/mi, added to the thinly sliced tissues, and reacted as primary " -

.25 antibodies. - Moreover, biotin-SP-conjugated goat anti-human IgG-antibodies (Jackson

ImmunoResearch Labs) were added as secondary antibodies for the IgGs or

_blotm-SP conjugated goat anti-human IgM ant1bod1es (Jackson ImmunoResearch Labs) were

“added a8 secondary antibodies foF the” IgMs. " Thena colormg TEACHGH Was Cartied ot usmg

oo DABL - An THC with human IgGs present in the sera.of mice transplanted with eleven different. ... ... ...
30

stomach cancer specimens confirmed a reactivity toward membrane antigens of cancer cells for
one specimen, while human IgMs in the sera of mice transplanted with seven different of

stomach cancer specimens were confirmed to react with membrane antigens of cancer cells for

35

. ___ﬁvespecime_ns.-r~~ Of the positive clones, the results of PLR0659 and PLR0530 are shown in the. ... ——
tables below (Tables 3 and 4).  As evidenced from the tables, IgM antibodies comprised in the

sera of mice transplanted with PLR0659 not only bound to the membranes of all four types of

-~ stomach cancer cells, but binding to-membranc antigens of multiple colorectal cancers and small -




VH3/5-1gGev M X VH3a VH3b VH3c VH3d |1 gGev .

VH4-1gGev M X VH4a VH4b 1gGev VH6/7-1gGev M X VHGa
VH7a 1gGev VHLl-IgMev M X VHla VHlb VHlc VH1d | gMev
VH2- 1 gMev M X VH2a VH2b | gM®v VH3/5-1gMev M X VH3a
VH3b VH3c VH3d I gMev VH4- IgMev M X VH4a VH4b | gMev
VH6/ 7- 1 gMev M X VH6a VH7a | gMev VKI1-lIgKrev M X VKla
VKlb VKlc VKl1d IgKrev VK2-lgKrev M X VK2a VK2b | gKrev

%
s M gV M 0 10 e
membvart/ emtlgenswfxamex aelig, angd mﬂz rgrognized gucieay an%esls J LRWXVIW to nuclear
J |
s 58 s P D A g
exposgd froma portion of cauest oglly that denptured oxglied by pecrgyis in the pourse of
prohf&lﬁﬁ&? %35) CRGARat &ﬁtﬂfi‘)ﬁie@ Rk € RO L SN ey lﬁ)d&ar Tf?iﬁl‘:al examples in which

arried out on e anplification 5 pro ucts
a stanh@a@m@mé’rwe\aa‘ﬂg% V& BEATBRESDY, Yraaglist %Jﬁalcalc%tﬁémg a%ﬁﬁ!imwn in Figs.
14aaﬁd‘ K chain variable region. The conbinations of
prinmers used are shown in Table 2. 28 [Table 2]

PRI MER SETS FORWARD REVERSE VH1-JH M X VHla VHlb VHic

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

VH4-JH M X VH4a VH4b JH1245 JH3 JH6' .




VH6/ 7-JH M X VH6a VH7a JH1245 JH3 JH6 VK1-JK M X VKla
VKlb VKic VK1d 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

a JK1 JK24 JK3 JK5

VK6-JK M X VK6a VK6b JK1 JK24 JK3 JK5 [ Exanpl e 3]

Concentration and separation of plasma cells in-

prostate cancer transplants, 5 anplification and
[Tables%quenci ng of the antibody genes, and production of
-~ sCcFv Based on the nethod indicated in Exanple 2, the

variable reqij

ons

f

aptibody genes produced by plasm
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29 Tenpl ate DNA sequence (Tenplate |inker) 5'-
GGACAATGGTCACCGTCTCTTCAGGTGGTGGTGGT TCGEGTGGTGGTGGTTCGG
Gl GGTGGCGGATCGGACATCCAGAT GICTCC-3' (SEQ ID NG
68) 5 Nucl eoti de sequences prinmers: Reverse JH for
~linker 1 LJH12 5'- GCACCCTGGTCACCGICTCCTCAGGTGG 3" ( SEQ
ID NGO 69) 2 LJH3 5'-GGACAATGGTCACCGTCTCTTCAGGTGG 3
(SEQID NGO 70) 10 3 LJH4_5

[Tab1654} GAACCCTGGTCACCGTCTCCTCAGGIGG 3" (SEQ ID NO 71) 4

H6 5' - GGACCACGGTCACCGTCTCCTCAGGTIGG 3" (SEQ I D NO.

7 Z)ovARreEvEns e [VK+f o« [T.f nkgr 5 LVK1
B (R CATIEGTTAT ATGGATGICCGATCCGOC- 3' (SEQ 1D NO 73)
ﬁ.ls—@@w«mg ~ BEAGAG T EAGT CATCACAACATCCGATCCGCG- 3' ( SEQ
u'fml g . /4b0032/ LRSS ] o o] + : )
5 U CHERGT CARCAUARTITIICOGATOOGCC- 3 (SEQ D NOL 75)
B LT 5 s I CTGOGTCATHACGATGTCOGATCCGOC- 3' (SEQ 11D
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+ SEQ DNl 7) - T30 IE VKD, . | |
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20

30 15 LVL4

5' - GGOGGT TGAGT CAGTATAACGT GCGATCOGCCACCGCCAGAG- 3' ( SEQ

ID NGO 83) 16 LVL5

5' - GACGGCT GAGT CAGCACAGACT GOGAT CCGCCACOGOCAGAG 3! ( SEQ

ID NO 84) 17 LVL6

5' - TGGGGCTGAGT CAGCATAAAATTCGATCCGCCACCGCCAGAG- 3" 35

(SEQ ID NG 85) 30 The heavy chain variable region, X

chain variable region, or %chain variable region and

| i nker sequence anpllfl ed hy PCR e m xed, ,and P
[Examples6 aReacéiity of chiserig antkodyes 45 selepted by Phage parpiniedgwards cancer cells

bGSi% hﬁnmg@sl AR RRG HE Bfd JFNOGARRE Rabdphmtaiasithigrdtomach

e RESe oo el W ot Clﬁhqht ClFles. 150 and

- 15b), &Piﬂ?‘v%ééeﬁﬁn%?ﬁngﬁ 1bs24 wae chFd%t@é’d BomaBe Vbl Seklthi @hss of

when the The r.eacti on
antibogigs @fcrd@ﬁ@cl tsmekaémﬁ P@gﬂéﬁ%&r@ﬁ?&@ﬂ% ORRER GRFSFHSFURS dvere
transp(am&aﬁ’@s)ad 36 oy Mbthedd ﬁd{cﬁ&ﬁﬁﬂ?&%ﬁ%&fs Qragmz,t h€oncentration and selection
rmnu act urer n rat.l on or
of pheg opet WAt O e S0T5% S ahesemaapger tell g ACRgre caried out
accordifi #) 188 gRtiodndieaed iroPxahpl68C Followingitheit@cesration procedure,

| bind. m%?nfh,[:l%%gye%g élr%gqi %%}Si'glll Lr?ﬁ%vr} gﬁ\%q\ée in t%l g.gllountsgf b%g]cﬁng phages

was oBiervel ERGRHACT GHRICASHESEC SEQUUINACETCRACEI BETCEAG! 6).

he St e A S AEL) 2 S ong i SERIRAD: 1

An expfetsion Gecdor foSRBvHEONSTGZ) cMSBRAEERIN fusion protein corresponding to this |

] clone ﬁe@?@ce@%@ %@%%@T%ﬁremng

o 15

cell lifke. - Ghe@itiethdy SHECOBABGTRGASERGUAGIGID NO:

B 120, W-Eucl%e translated sequence is shown in SEQ ID NO: 121. Binding of the scFv fusion
~ proteins purified from the culture supernatant (Fig. 17) to AGS cells was confirmed by flow

cytometry (Fig. 18).

Next, an immunohistological staining of cancer tissues was carried out using this
chimeric antibody. Stomach, colon, and small intestine provided from cancer patients were
used as specimens. Each tissue comprises adjacent non-tmndr tissues in addition to the cancer
tissue. As a result of immunohistological staining, the following were stained in the stomach:

_cytoplasm of cancer cells, the cytoplasm of hyperplastic gastric mucosal cells, and the cytoplasm

. “of normal gastric mucosal cells and gastric gland cells (Fig.'19).  Moreover, the luminal side -

25

__membrane ep1theha1 cells were stamed in the small mtestlnc (Flg 19) In thIs mannet, it was

~cell membrane and cytoplasm of cancer cells or normal mucosal membrane eplthehal cells were

stained in the colon, and the luminal side cell membrane and cytoplasm of hyperplastic mucosal

+2m:-To-obtain antibodies - with --a.--hlgh-Spcclﬁmty-,;lt-would;-be--necessw:to.rep_-eat ihl_s =.meth0d--and-_s--- e
30

obtain several candidate clones.

Industrial Applicability

Using the present invention, plasma cells that are- infiltrating lesion tissues. such as

_ ‘cancer tissues can be differentiated into antibody-producing plasma cells, and they can be
.35

proliferated and condensed to a high concentration.  As a result, cells producing antibodies that |

| 1ecog111:r.e cancer cells and les10n tISsucs can be casﬂy separated and obtamed wﬂhout havmg to
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15

G 3 (SEQ ID NO 89) VHSBACKSfI

5' - GTCCTCGCAACT GCGECCCAGCCGECCAT GECCCAGGT GCAGCTGI TGCAG
TCTG 25 C- 3" (SEQ ID NO 90), VHGBACKST i

5' - GTCCTCGCAACT GCGGCCCA TGGCCCAGGTACAGCTGCAGCAG
TCAG JKI FORNot 30

5' - GAGTCATTCTCGACT TGCGGCCGCACGTI TTGATTTCCACCTTGGT CCC- 3
(SEQID NGO 92) JK2FORNot

“clone ani‘tgéadgrﬁﬁaﬂ_ 7l WT&%@_ A 6T D s eparated from

)3533,

(hese oIS BhERTERETHH Rhg Gregpasiseydiiesanent of

diseaseSHRN 42 cAdcer Nedce & odiﬁ%mtnd for ea31 enes for human
5 - GAGTCATTCTCGACT TGCGGECCGECACGT &A GGTCCC- 3'

' antibe@tﬁ@qi@ecqg@izeg@)iogus\ﬂgw cancer

5 Aﬁﬁ%&éﬁ%@@ﬁ@%@@%ﬁ%&ﬁﬁ%ﬁ%%ﬁéﬁ%& utilize

labeled SE@ trideaBle 1&@15 & hdrﬂiﬂzsté’rE&BE@fhe resence of cancer 1s lndlcated by the

TTCT G%I
locatl?rsggﬁp @C@R@le@ 8)I\E>I;eover, resp ect to treafment, 1n addition to ine %rect effect
of the antibodies, antibodies onto which anticancer agents are bound are administered to patients.
A high degree of safety is expected with human antibodies when administered to humans, and

since the species is the same, concentrations in blood are expected to be stably maintainable for a

. long period of time.

Using the present invention, genes of cancer-specific antlbodles can be efficiently
separated from numerous cancer tissues. Moreover, it is also possible that the mechanism

which directs the immune system towards a dominantly humoral immunity may be clarified.

| Therefore, the present invention has the potential of being useful in the development of not only

antibodies but also low molecular weight pharmaceuticals such as those for treating cancer,

autoimmune disease, infectious disease, and allergic disease.




JL4_5FORNot 15

5' - GAGTCATTCTCGACT TGCGGCCGCACCTAAAACGGT GAGCTGEEGT CCC- 3

(SEQ ID NO 99) After Confl{dﬁ ng the anplification

products by agarose gel ele ophoresis, the bands

conprising the correspondi ng gene fragnents were

exci sed and purified. The excised 20 fragnents were

cleaved with the restriction enzynmes SRI. and Notl and

inserted into the phagemcg AMggdor PCANTABSE ( Amer sham

Bi osci ence). The scFv protein encoded by the fragnent
' inserted into the phagem d is expressed as a fusion
1. Rrrf?étﬁ% rbhfetettﬁ Mi3nRhaas WeR&n tttel memed c&hﬁﬁ&@&l@@st%‘of

1ages urlng i nfection wth hel per phages.

transplasng AR CATBEFNS PESmAEP LS, Dlaodsompringa nEe Gelb o3 plagma cells

""""'encoding'an antibody-as-a template-and an-oligonucleotide capable-of-amplifying the-antibody---------vm

5 collected 3 ¥ tBRRIB BN, Rftfa Iﬂ@ﬁly 1&§ﬁﬁﬂcﬂ@ﬁ&@ﬁﬂ RRLHHEN animal.
. sequences of clones 25 randomy selected fromthe
resulting E. coli library were clarified. The
2. THERGRhLH e pRABMERGEST Mdim 1 Reh&heSliRREé B LClBgbA tissue comprising
o ant i _bodj es deterntned in the present Exanple are shown
infiltrgtinedpmpheoyteyo 100, 102, 104, 106, 108, and 110,
whil e the translated antno acid sequences are shown in
SE NO, TO1; 1 T07 109; and
10 3. éé’%ﬂl@ O%P‘imqu?ﬂﬁegls rﬁg?e aﬁ‘ﬁ BW%HJ"GFITC(’mpﬂsed na
R jlesmnlﬁ@ﬁtéygftb@tﬂthu el dbn[;ﬁ?b@th& 3te§§)oﬁn dhl i %hlt chain
varjabl e regi ons.was infecte t he .hel per
) e e b e SO Y PP R By 8 ey
1nnnmmkﬁﬁekﬁﬁmﬁﬂmhﬂ@1@ﬁ@g@s 0.2 m of phage preC|p|tat|on
ti o0 % e aver ul ar
nelty e E2itots probferkion oyt R S o M Pl et ine
15 SOfch fdc@t?erm’@ alesionvkdue camgrising phamadednirom thesita6 transplantation.
m nutes. . Phages were subsequently - precipitated by :
' ~centrifugation. This precipitate was suspended in a 2%
4. Thka methol lof PRYusHdndf cbaim3p fanhbraombnsihglﬂ@ stggaeft i on was
carried .out erature for O
o %87 B s SO SR p oo I ERBey B4 G plgoma cel
_ with alpartdémgllacti vity toward the 32 ceII surface of the
9 DU145 prostate cancer |line cells as an index. DUl45
. : cells were cultured at 37C and under 5% C02 in
5. RPMHGUEE prediicing comleic acidgnd@livg en aititody apangenahnormal cell
t
comp G s {85 ol o7 a8 b8, Nl AFIREGE pfiids the steps
of: using PBS containing 1 mM EDTA. After centrlfuglng t he
S Sl RETR PG Ay RS IPOHRIRR O ety
' ~25*:anummﬂmﬁﬁcwh%gpaJHHnmlmnnud e —
(b) detecting the proliferation of plasma cells at the site of transplantation;
_...(©) recovering a lesion tissue comprising plasma cells from the site of transplantation;
i — _ _ . S :
e d) obtaining a nucleic acid encoding an-antibody from-the recovered-lesion HSSUe. -
30 |
6. The method of production of claim 5, wherein step (d) comprises collecting a nucleic acid
encoding an antibody from plasma cells after excising the plasma cells from a lesion tissue.
; 7.  The method of production of claim 5 or 6 further comprising the step of:.
35 (e) amplifying a nucleic acid encoding an antibody variable region using a nucleic acid




l'ibrary solution was added to the cell suspension and
this was incubated for 2 hours while shaking at 4C.
The m xture was centrifugeddmfth t he purpose of
separati ng phages that boun to the cells fromthose
that did not bind, precipitated cells were collected
and resuspended in 2% FBS/ PBS. After repeating this
washi ng procedure for a total of five times, E. col
Vanﬂﬂgi Ja, @ 10 logarithm c growth phase were added to the
_ glpltated cells, and phages that bound to the cells
mere collected. Coning was carried out by adding TG

- 8. ?ﬁgeth&wb‘pﬂbﬂ% fin StfoliPhg énﬁ%rabnéﬁiﬁﬂcelp&cﬂﬁprﬁ&dﬁxh@Ies1on tissue,

_ sol ution onto a nedlun100nta| t he drug narke
ora pwﬁaﬁn of fieiantibed WhRRSib e IRRBPOR et e g boflopogcine cell

produEef?I &gbﬁﬁlgftgrc[glm@&qent ration and sel ection of phage
ones were carried six times in total using the 15
bi nding activity towards the cell surface as an i ndex.
9, Mfé&ﬁo&@f @dﬁﬁﬁ§mﬁ§1ﬂiﬂé?ﬁ ggﬁhﬁgmatlbﬁ&hiﬂl b@hcorﬁ;ﬁnsed in a lesion tissue,
scFv-presenting age: | i sel ect t he
or a pogiop A BleEng B9ty eherein the metped %%@Psegﬁﬁjfgﬁ?‘%’&gﬁge ?%ﬂ%w
CY {9 MREdMciAp Mty Sh expropeed Vdctald ?ﬂclddmmd o‘ﬁﬁaﬂled iaogriiag to the
_ carried qut m X1.n 45,cel ] s and t e
10 methodiapedpeds) ef%wnerogg%emﬁé 197 uEn e PSP Aes s phimerized or
' hmnm@gginst ML3 phage coat protelns (Anershan1B|OSC|ence)
secondary .anti foI acti-ng a..2
. GO RETaTEE IR caT g Jee pebaine Foau Y sfiafihd
Besg basdtubin g&hmﬁﬁbﬁdyd@ aultueinp itertyanaforinbody . The
stalnlng of the cells was anal yzed by FACS Cal i bur
(Becton-Di ckinson) (Fig. 9). As the rounds of
15 10. Q‘ﬁﬁﬁﬁﬂtoﬁa;tf k)cmiuaﬁm sttlaind 9 cfnrthﬁ'roenmainsmigehb gtep of:our to
' times t,. .
c eilcﬁ §°I1tﬁ%tI'ﬂeg§b% 8"”53518 ﬁ‘&“ﬁ%dig egig %tleersg’%c SSL? {agsre EC%UI]Q % transformant
produbzmgmaran‘ébodyrthwmm to hilkee fpsiopdisticon of ¢ eI | - bound
phages had increased, and fromthese |ibraries, bound
clones 5-16 and 6-24 were 25 identified after five and
11. Fhxnretodds an§ onootdainrsat fookd), shdreiethe @bnaymal cell comprised in the
R ct-ivel y(F T : i f: d cell.
20 o RRREE Fe R Spaghiloctl 8 Bal RUE AN bpRmIRHRER R infrcted oo
: 114, while the translated am no acid sequences are
12. $HOMLHA PER GIJn[fl NG, r]eﬁlsthﬁ@&cu'g 3311&%%&5 of B8lood cancer.
EXpresses an etreres Chimeric protein in an ani nal
eII system-was constructed. ThIS chimeric protein
3B H%ﬂ}o%fg&%m'zdwﬁsﬁme SORPEARSPS Mt CardfsldthdPcancer,
TR o a constant regl-on- sequence gn-the
<250 breastGan@mm@balmld HverfcanpirsenlprgcRbeareerger pangieghc canpge:
' expressi on cassette was designed so that a secretion
T -S|gnal %dguence derived froma human heavy chain
B £t glam lils whersisuthe bypeiBlanades RPHERS PIOPREC hYPefPlaSla G
IIU\JI CULI UC QC\.‘UCII\JC CII\JUUI II\‘J lIII pe SUT 'V mMoaorT uri 'JI UL (o |
. I S bIIUV\III I I'l DI:\J I L} I\I\J J.J.O VVIII I (<] llll:‘ lldll_bl
_;gwﬁ33153“§hqugﬁhﬂﬂQﬂ§ﬂ§h@UanfﬁnY0neOfdaunsSto10 -wherein.; eannbodyoraponunyf,_.“,_J
30  thereof is an IgG, an IgM, an Fab, an F(ab’)2, an Fv, or a single chain Fv.
16. The method of production of claim 9 or 10, wherein the produced antibody or antibody
- _portion is a chimeric antibody, a humanized antibody, a human antibody, or.a portion thereof.
35

17.  Anucleic acid produced according to the method of any one of claims 5t0 7.
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20

SEQ I D NO 117. The expression vector (conprising a
(418 drug resistance gene) was 35 introduced into CHO
cells by el ectroporation, aqg'stably expressi ng cel
lines were selected by the Sandw ch ELI SA net hod.
Coati ng was perfornmed under weakly al kaline conditions
after 33 diluting a goat anti-nouse |1gG (ganmm)
anti body (Zyned, 62-6600) 1000 folds. After washing,
18. Rln%l%icrh%d’@:%o&ﬁﬁ ra' | BEQH arfibbdly, @ HALREKLA 8n®RIdy! 41 human antibody,
containing B After adding the culture supernatant
wherelyhie augleig rapﬂgcompéw%ﬁ:m npelgicapidgisiamiy. t he capt ured
annunt was detected with an al kaline
hat ase- | abel ed_rabbit anti-nmouse | a,antib
19. éﬂ apfeodyarpduceA aecorting sttt ofragy onf %Es%ﬁwé%éfooﬁod
| evel were cultured and scFv fusion proteins were

repared by purification the.cul ture su er nat.ant
0. BhG HAoTPEGIEP bo oM ach BT ARSI b8 PUSELS IR of gomach

| cancerocfellt D8reaftlébhder @6l SCNg EatRbORIIDE Uled dABcoras]] Cai)ditﬂb:feﬂﬁﬁcdmter cell, or

S- AGEa si | ver staining (Fig. 11). The purified

| aPan%‘?:?WCFIEf?F protel ns were confirmed to bind to DUl 45

by flow cytonmetry (Fig. 12) 10 [ Exanpl e ‘4] Fl ow

tonetr, aJ S usj n rum P osta cancer and.
Blesgirony oletam 0 yileh FriasribafetPinshs el G06 o
transpl ant ed into NOG mce. Foll ovm ng
ans t.ion,. blood was r. coIIec
hERpaRY S SR Py R e o R piRi i el of the
prostamné‘diaﬁlgﬁﬁe DUtdse titer of human antibodies (IgG

IgM were nonitored. An increase in antibody titer was
observed in six mice transplanted with four of the 15

23, ammmbamﬁm @2 cfpbbingdfso PEivehict8)s.anTpEsmn kM, idndtibean (Fab’)2,
an kv é’éﬁégﬁg

d]',to 50 g/l and reacted wth prostate
Ynes (DU145, PC3, LNCaP, and 22Rv1).

After reacting for a - predeterm ned anmount of tine,

| TC-l abel ed antl n

gt B OF PRI TR 12 S s A B S B 2 varicble
reg1on&fdrtaxrnthe reactl on, whether or not cells were st al ned

was confirnmed by £ ow cytonetry. Asa result, human |1gG

ant i bodi es of NOG nouse #1321, 20 which was

25, TheamsibbdnvEclain 25 ot B Wideh iz sringisclmim Evhyper pl asi a

speci men, was shown to have recognized surface
antigens of the prostate cancer cell |ine DUL45 (Fig.

26 yeiDrkoigsdidngwiierani GudpstionsLsinsi KSa Arge, Whercin the |
'methohr gﬁ%ﬁg%%@e&r#! (th br-east Cancer Spec| ERS--Wer e - e e e e

red; An i'ncrease i nhuman -anti bod

i Qa}atralménabg eﬂcvsem tisgug infiktrated belymphosyeanted hwhhh

et RO B (710 9, G, co T es

nnébﬁd@ig@taigrtb@lpmf@rn%orsgﬂﬁnméy%@ aé@m/%teﬁlnﬁ@splantatm, and

(c) TECOVETING cells comprising lympﬁocytes Trom the site of transplantation:

30

27. The method of claim 26, further comprising the step of?
(d) culturing the recovered cells comprising lymphocytes in vitro to further proliferate
the lymphocytes.

35

.28.. The method of claim 26 or 27, wherein the lymphocytes comprise plasma cells.

29.  The method of any one of clair_ns 26 to 28, wherein the lesion tissue is a cell forming a
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15

3L s}m%a&aéet%ehmem

t hese anti bodi es and anal yzed by flow cytonetry. As a
result, antibodies recogni zing the cancer cell I|ine
ZR-75-1 were present anong tﬂﬁ human 1 gM anti bodies in
the sera of NOG m ce #1385, 1386~, an #1403
transplanted with breast cancer (Fig 8) 30 [Exanple 5]
Detection by flow cytonmetry and i nmunohi st ol ogi ca
staining of antitunor antibodies present in the serum

.'cancePI)r eﬂ}l&ﬁ toh 3Rk Mib&eq Wit h human st omach cancer

tlssues excl sed fromtwel ve stomach cancer
patlents were transplanted into NOG mce, and the
30, Ml tﬁ@lﬁp&ftm%ﬂ%@&ﬁﬂﬁ bRkt 8 6@ tids0&whiadn ARoneosfioh i fréduced
same hranner as with rostate cancer. NOG sera in
according éhithe mecthashefrang 90p BHeRpiteS 4610 Peached 50 g/m or nore
were 35 analyzed by fIOM/cytonetry usi ng four types of
stomach_cancer |ines ﬁeﬁfog%;g?(i %eggl?upé%]& @Eerem the antibody is

compﬁ%‘?ﬂ Bisg&iRDree NG & fr6@ld hléhlﬂeﬁlmuh@&ﬁimﬁ ndd-hum@Manintal transplanted
the sera of m_ce transp I@%% w th PLR0O530 reﬂcted

with aesign e RPIRTIERG PIRGMAIFE L HIR0K COBIPFISTE P glasma cells

recovéleldl &loha Rkionhisalt atiocdiescri bed in Exanpl e 6) and the-
IgMs in the sera of mce - transplanted wth PLRO631

and PLR0O659 simlarly showed a strong reaction with

32, AGSantiidaye@vRim 3 gMich s 4 belysiend aafibsdyce transpl ant ed

with PLR0O624 reacted strongly with SNU 1. 5 Sera of
m ce transplanted with PLR0624 and PLR0O631 were.

33. Nth&:ﬁpéutﬁl dr ul@dostich@nip@hﬂtwﬁ aprssttarladiomtissuwa,svizaginsheehmposition

comnips BB oI 28 A a2 ORI 25,31 e

32asmmmﬁh@5ngﬁ$ﬁn@nd 13b. Next, using ceII I|nes
est abl i shed at PharnaLoglcaIs Research Pte Ltd,
anti bodies conprised in the sera of NOG mce were
investigated by inmunohi stol ogical staining to see 10
whet her those that recognize the cytoplasm c nenbrane
of cancer cells are present. |munohi stol ogica
staining was carried out with a tissue array produced
with an established cell line; the nmethod of
production is as follows: cancer cell lines serially
engrafted for three or nore generations in NOG mce
were renoved, fixed overnight with 4%
par af or mal dehyde, washed for two hours with 0.01 M
phOsphate buf fer, -and enbedded in paraffin accor di ng

‘An1J Pathol 125(3) 431 5) Cancer tissues with a
di-amet-er-of ~1: 5 mm were-exci sed fromthis block;
transplanted into a new bl ock of about 2.5 cm x 3.0
cm and a total of 36 different types (6 X 6) of
”_cancer tissues. wer e sequenced. The




breakdown of the tissues is: 21 types of col orectal
cancer; 4 types of small intestine cancer; 4 types of
stomach cancer; and 1 type eagh o adenocar ci noma of
the anpulla of vater; breast 20 cancer bl adder
cancer; brain tunor; uterine cancer, Iung cancer; and
ovarian cancer. This tissue array was sliced into
thin sections and after renoving the paraffin, an
i'mmunohi st ol ogisealENCES L BESTIGNg wWas carried out using the
Ventana HX Discovery System (Ventana Medical Systemns,
Inc., Arizona, USA). Specifically, sera of NOG nice
110> WesHEAd] SECAY KRBUSBIK | Al $HBody concentration of | g/ nl,
ZPQAMLOG%ALQQEQAHEH’ pdqqg to the thinly sliced

ti ssues, and react ed as primary 25 anti bodi es.
WE%WleiLABUBiWBIﬁS FGR-FXBER Wb Ale ANIYB:  ant i - human | gG
anti bodi es (Jackson | munoResearch Labs) wer e added
as secondary anti bodjies for the IgGs or
<1202 Mgthod @WVEﬁﬁF%aigeﬂfaﬁﬂ?a?e ldnti - human | gM ant i bodi es
(Jackson | mrunoResearch Labs) were added as
. seconi Eadi es the glyls. Thena cooring reaction was
<130>c§?'4;aé‘§gout-using ‘DAB. An IHC with human I1gGs present
in the sera of mice transplanted with eleven different
«50>39P%58F§&ﬁ gancer specinens confirnmed a reactivity
rd nenbrane anti'gens of cancer cells for one
051>sé@@rﬁ%ﬁ7 while human 1gMs in the sera of mice
transplanted with seven different -of stomach cancer
speci nens were confirmed to react with menbrane _
- <160>514?] gens of cancer cells for five specinmens. O the
posrtive cl ones, the results of PLR0659
“70>aﬁ t ¥ﬁ0530 ar shomnin the tables bel ow (Tables 3
g4 ﬁgsevi 8nced fromthe tables, |gM antibodies
conprised in the 35 sera of mce transplanted with
PHRO659 not only bound to the nenbranes of all four
types of stomach cancer cells, but binding to
- 21> n@dbrane antigens of nultiple col orectal cancers and
&12>SHRA | 35 intestine cancers was also confirmed. On the
ot her hand, the 1gGs did not recognize the menbrane
.<m3>anFP§éH§'of cancer cells, and only recogni zed nucl ear
antigens. Reactivity to nucIear antigens was al so
<22O>observed for Igvs in all cases. It is presuned that
nucl ear antigens were exposed froma portion of
<223>cdmcaetrf¢erlaliiar $ymalbestimmd airimerdsepnende ed by necrosis in the

210>

~course-of-5- proliferation -and--ant-i-AUcl-ear - aRtd-DOA- @G

: “were produced in the -body. Typical “exanples in- mhich
'<ﬁm>aistain|ng of ~menbr ane ‘anti-gens-was"observed by

” caggtkc@E&‘@é’%héa%% Q% cal staining are shown in Fi gs 2§4a

Q1> 23
{212> DNA
- <213>  Artificial

220>

223> An artificially synthesized primer sequence




[Table 3] e OVARY 00337 . + + LUNG 00327 . + . + . +

UTERUS 00018 + + . + BRAIN 00032 + + BLADDER 00387 +

' + + BREAST 00478 + + . 2@5VATER 00266 + ' + . +

00339 + + + ~* 00336 + + ¥°00269 + . + . . + . +

N 00020 + . . +1 1 00304 . + 1 + - e Jz 00229 + . +

00186 + | + + *VATER/ DUODENUM 00077 + + + ca 00423
4+ 4+ + . ++ 00379 , +. + 00357 . + . + 00355 + . +
<a00>08325 + . + 00273 + ''. 'Un 00261 . + . + . +

caggtoccags ttegtgoagte teg _ 23

<210> 3

211> 23

212> DNA

<213> Artificial

<2207

223> An artificially synthesized primer seauence

S <400 3 |
saggtccage tegtacagte teg : ' 23

Q10> 4

Q11> 23

212> DNA

213> Artificial

- L2200

<223> An artificially synthesized primer seguence

._t<400> f4  ”i”u  _.MHTWCT_TP ¢mh”w m,_.“fw_m,w_ _._m.Mmﬁ ”w,“Vm_”,,w”it mim:,hm“m,_”“,mm”m.T.mm_m_.”. .
; caratgcagc tggtgcagtc tgg e e ey e Ty e

D

(212> DNA
<213> Artificial

<2205

- <223> An artificial[y synthesized primer séquenpe. '

A0 5




00254 . + . + 00241 . + . + . + 00233 "' + + v+
00215 + + + 00168 + + Cg N O 00123 + . + . + + U
00122 . + , + . + 00119. g4t . + ....... 00087 +
....1 + n.. v 00082 + + + -7 n 00059 . + + + r+
00030 . + . + . . + 00023 + ++ wwWz an: JUZ
U~ 2Z OVN. OWzgym ~oZTN 6dazC 37
[ Tabl e 4] ' : :

cagatcacct tgaaggagtc tggt ' . _ 24

<210> 6

<211> 24

<212> DNA

213> Artificial

<220>

223> An artificially synthesized primer sequence
<400> 6

cagegtcacct tgarggagte tget - . 24

210> 7
- £211> 23

- <212> DNA

<213> Artificial

(220>

<223> An artificially synthesized primer sequence

<4005 7 |
T o e

ST ¢ P> S ———

{213> Artificial

L2207

223> An artificially synthesized primer sequence

<4o0> 8 | |
_cagetecagc testegagte teg . 23




OVARY 00337 + ' + -1 1 LUNG 00327 + ' + UTERUS -600 88
+ ' + BRAIN 00032 + + BLADDER 00387 ' + , + BREAST
00478 + + VATER 00266 + + Q@339 + + x 00336 ' + +
r+ 00269 + + + N "n 00020 +°+ 00304 + + J 00229 ' +
'+ z 00186 + + VATER/ DUCDENUM 00077 ' + " ' ' . +
C] n 00423 + + 00379 + + 00357 + + 00355, + , +

. 00325 "' +' + 00273 ' + ' + v 00261 + + N 00254 + +
00241 ' + + ~0 0 00233 + In z 00215+ + 00168 + +

- 210> 9
211> 23
<{212> DNA
213> Artificial

<220>

£223> An artificially synthesized primer sequence

- <400> 9
gaggtecage tgttggagte tgg 23

<210> 10
211> 24
- <212> DNA
218> Artificial

<220>

£223> An artificially synthesized primer seguence

<400> 10
o cagstgcage tegcaggagtc gegce 24 5

<2105 11
LS 28
e e

e 213> Artificlal o

{220>

© 223> An artificially synthesized primer sequence

<400 11
cagetgcage tacagcagtg ggec : : 24




mZ 00151 N U 8 00123 +1 1 + 00122 ' +T.1 ' + 00119
+ + 00087.... + ;.. v 00082, +. + DO059 + _e . +

00030 ' + + 00023 + + + W &£sW~ ~1-V Wtn. WhVJ O

~WJWoUZ~-U~Z 0~pOWoz92g- OO .j d

0.Z O O38 [Exanple 6] Reactivity of chineric

anti bodi es sel ected by phage panni ng towards cancer

cells Since human 1gGs and IgVs in the sera of NOG

m ce transplanted with the stomach cancer tissue
<210>PLIE20530 reacted strongly with the stomach cancer cell

li'he AGS (Figs. 15a and 5 15b), an scFv-presenting
{211>pkkage |ibrary was produced fromthe variable region

<212>98RkS Of
213> Artificial

<220>

{223>  An artificially synthesized primer sequence

<400> 12
gargtgcagc tggtgeagtc tgea | _ | A

210> 13

211> 24

<212> DNA

- £213> Artificial

<220>

<223> An artificially synthesized primer sequence

{400> 13
caggtacage tgcagcagtc agst 24

<2105 - 14 -
Q11> 23
<212> DNA

SR AR A Vo AR ToIE:| I—

.”<220> |

<223> An artificially synthesized primer seguence

<400> 14




anti bodi es produced by plasma cells that proliferated
when stonmach cancer tissues were transplanted, based
on the nethods indicated in anples 2 and 3.
Concentration and sel ection "0f phage clones that bind
to the cell surface of the stomach cancer cell |ine
AGS were carried out according to the nethod _
indicated in Exanple 3. Follow ng the concentration
¢10>precedure, 10 bi ndi ng phages were cloned from
l'i braries where an increase in the anmount of binding
<m1>pﬁéges was observed, and clone 1-3 which corresponds
<212>t (DN)SEQ ID NO 118 was isolated (Fig. 16). The
<m3> ,p§latﬁd am no acid sequence corresponding to clone
own in SEQ I D NO 119.. An expression . vector
' for scFv-nouse | g&a constant region fusion protein
~ ¢opp>Corresponding to this cl one sequence was constructed
and introduced into CHO cells to establish a stably
223> e Aprassidii pig ! 5syohes 160 e ImeTheedpRie? eot | de sequence
encodlng the scFv.fusion proteinis shown in SEQ I'D
120, while the translated sequence is shown in
<“m>séb ID NO 121. Binding of the scFv fusion proteins
tgagefpatd Bt@dodEomkdche cul ture supernatant (Fig. 17) 260 AGS
cells was confirned by flow cytonetry (Fig. 18).
Next, an imunohi stol ogi cal staining of cancer tissues
was carried out using this 20 chinmeric anti body.
10> Sygmach, colon, and small intestine provided from.
' cancer patients were used as specinmens. Each tissue
1> céhpri ses adj acent non-tunor tissues in addition to

. ¢91o>tBga cancer tissue. As a result of inmunohistol ogica

stainin the followi ng were stained in the stomach
213 P Fﬂgh1of cancer cells, the cytopl asm of '
hyperpl astic gastric nmucosal cells, and the cytoplasm
'<2ﬂ»of normal gastric nmucosal cells and gastric gland
cells (Fig. 19). Mreover, the lumnal side 25 cell -
<223> mamiar Girféciahly eyytiosl zgmroferceeqesce cel | s or nor nal
nmucosal nenbrane epithelial cells were stained in the
colon, and the lum nal side cell nenbrane and
<400 cy6 opl asm of hyper pl astic nmucosal nenbrane epitheli al
tgaag&ggé stoabiRtSk@cned in the snmall intestine (Fig. 249).
this manner, it was revealed at antt odies
reactlng to cancer cells and "cancer tissues are
obtaz'n by tlii"s nethod. To obtain antibodies with a

<210> ?h Speci f| Ci ty | 1 V\DU' d be necessary to I epeat 1 h] S
R ‘né hod and 30 obtai:n several candi date-clones. SESREI

~L211> | adlustri-al--Appli-cabil ity Usi'ng the present
<ﬂ2>|BM@nt|on pl asma cells that are- |nf|Itrat|ngIeS|on
t1'ssues suchas

o aeifielal

'mﬁqu,,<220>

223> An arttf:clally syntheS|zed primer sequence

<400> 17

tgaggagaceg gtgaccgtee toce 24




cancer tissues can be differentiated into
anti body-producing plasma cells, and they can be 35
proliferated and condensed ﬁgﬁa hi gh concentration. As
a result, cells producing antrbodi es that recognize
cancer cells and lesion tissues can be easily
separated and obtai ned without having to 39 clone
anti body-producing cells in vitro. Mreover, antibody
<211>99KRes can be easily separated from these cells. The
present invention is highly significant in the
212>yP¥ynosi s and treatment of di seases such as cancer
213>Siapggiditl provi des a nethod for easily acquiring genes
- for human antibodies that recogni ze | esion tissues
such as cancer. 5 Antibodies are admnistered to
<220>humans duri ng di agnoses and treatnents that utilize
anti A le, duri he di agnosi s of
<223>cghcakg?§b§?hajz§%fc ﬁ%we"g‘,"“e&n’%‘%‘@%‘aé nol ecul es | abel ed
with traceabl e | abel s are adm ni stered and the
- ¢apo>Prgsence of cancer is indicated by the location of
the anti bodi es. Mreover, with respect to treatnent,
racatgGqes JEACEFASHC 6Pa he direct effect of the antibodfes,
ant i bodi es onto which anticancer agents are bound are
adm ni stered to patients. 10 A high degree of safety
_ is expected with human anti bodi es when adm ni stered to
<2to>hdgrans, -and since the species is the sane,
-'_<m1>cggcenprations,jn-blood are expected to be stably
“marntainable for a long period of tinme. Using the _
<212 pP¥sent invention, genes of cancer-specific antibodies
o1 Capibgigfficiently separated from nunerous cancer
tissues, Moreover, it is also possible that the
_ mechani sm 15 which directs the i mune system towards
.<220>a@ dom nantly hunoral immunity nmay be clarified.
' <223>Theref_te_,l{he @resegt invention has the potential of
_ b8P AGUILERLIY PRI YR EMSpife "D not only
~ antibodies but also | ow nol ecul ar wei ght
<Mm>pq€rnaceuticals such as those for treating cancer,
: aut oi mune di sease, infectious disease, and allergic
- gmoatabigte dgpgccagte t@aAl MS 1. A nethod of proliferating
' pllasma cells, wherein the nethod conprises the step of
transplanting tissue conprising plasnma cells, blood
conprising plasma cells, or plasma cells 5 collected-
10 fepem a tissue or blood, into a highly i munodefi ci ent

._nonmhu”an,anhnahr”ZrmThemnetthTof_pfok{ferapjonwofwmm?wﬁWT:”.T__

'z3<m1>cF%inT1,-mherein-the'tissue“iS'a*IesLonwtfssue-

=212y comprising

- <213 Artificial

,_<226>,__”_._”_.

V”TT:<223>imAniartificjaljyhsynthesizedmprimeh.seduenceﬁrﬁn.1T‘Tmn,.nnhq",,‘“ e e

<400> 20

gecatoeorga tgacccagic tcca 24

210> 21
e K2AARL 24 e




infiltrating |ynphocytes. 10 3. A nethod of producing
cells which produce an anti body to an abnornal cell
conprised in a lesion ti ss%gs wherei n the net hod
conprises the steps of: (a) transplanting a |esion
tissue conprising infiltrating |ynphocytes into a
hi ghly i nmunodefi ci ent non-human ani mal; (b)
- detecting the proliferation of plasma cells at the
¢12>Shfe of transplantation; and 15 (c) recovering a .
_ | esion tissue conprising plasma cells fromthe site of
2Pt AghiHidhtation. 4. The method of production of claim
3, further conprising the step of: (d) excising a
<220>plasma cell fromthe recovered | esion tissue and
~fusing the plasma cell wth a partner cell. 20 5. A
<223> mab hotli fod i apryoshntihasized mrinelreseguencé d encodi ng an
anti body agai nst an abnormal cell conprised in a
' | esion tissue, or a portion of the antibody, wherein
<400>t B& et hod conprises the steps of: (a) transplanting
gtoat@ek£SkRBcdekSS4& conprising infiltrating | ynphocyses
into a highly 25 inmunodeficient non-human ani nal ;
(b) detecting the proliferation of plasma cells at
the. site of transplantation; (c) recovering a |esion
' <210>ti sue conprising plasma cells fromthe site of
tf nsplantation; -- ----------- -- and (d) obtaining
<211>amicl ei ¢ aci d encoding an anti body fromthe recovered
<m2>I?@{on tissue. 30 6. The nethod of production of
" claimb5, wherein step (d) conprises collecting a
213> naeliéladabci d  encoding an antibody from plasnma cells
after excising the plasma cells froma |esion tissue.
- 7. The met hod of production of claim5 or 6 further
220> conpri sing the step of: 35 (e) anplifying a nucleic
<223> a@h ArEFCOdl ROsyRBhed Nidd DO aiyervashiabt € regi on using a
nucl eic acid encoding an anti body as a tenpl ate and
an ol i gonucl eoti de capabl e of anplifying the anti body
<400> 422

.gatattgtga tgacccagac tcoca _ : 24

- <210> 23
211> 24

218> - Artificial

Rz

s A_n 'a,}t,fic',a'_j Iy..é.yhthe:s..lz.ed pr”-ner Sequence i R

400> 23
gatrttgtga tgactcagtec tceca 24

010> 24

211> 24

B S




variable region. 8. A nethod of producing an anti body
~agai nst an abnornmal cell conprised in a |esion tissue,
or a portion of the antibod wherein the antibody is
i sol ated from anti body-producing cells 5 produced
according to claim3 or 4. 9. A nethod of producing an
anti body agai nst an abnornmal cell conprised in a
| esion tissue, or a portion of the antibody, wherein
<213>t RecirRdiBpd conprises the following steps (a) to (c):
(a) introducing into an expression vector a nucleic
aci d obtained according to the 10 nethod of production
<220>0f any one of claims 5 to 7, or the nucleic acid that
has b nerized n (b) transformng a
<223>h3@tar§ T'awy ??’nthesue?d’” ern%o'!rieﬁﬁg the nucleic acid;
and (c) producing an antibody by culturing the
<ago>t bansformant. 15 10. The method of production of claim
9, further conprising the step of: (d) contacting the
g_aaat_@l‘ésbt%?éﬂcaéifﬁ itef8dy with a | esion tissue and sel eé ‘?l ng a
transformant produci ng an anti body that binds to the
| esion tissue. 11. The nmethod of anyone of clainms 3 to
10, wherein the abnornmal cell conprised in the 20

<z10>tpgnspl anted | esion tissue is a cancer cell, a cel
<m1>fgining a hyperplasia, or a virus-infected cell. 12.
The nmet hod of claim 11, wherein the cancer is a solid

<212>céécer or a blood cancer. 13. The nethod of claim 12,
<m3>“@§ﬂ?hﬂthe solid cancer is a prostate cancer, stonach
ncer, 25 breast cancer, |lung cancer, |iver cancer,
_ colorectal cancer, or pancreatlc cancer. 14. The
(ﬂm}”EthOd of cIa|n111 wherein the hyperplasia is a
gn prostatichyperplasia. 15. The net hod of
szpﬁ’b&ﬁ%‘t‘c"dﬁ”df Sy&ﬁhfaﬁzédd’l""ﬁelra?eﬁ’éenget o 10, wherein the
_ anti body or a portion 30 thereof is an Ig( an IgM an
' <«m>§2¥’ an F(ab')2, an Fv, or a single chain Fv. 16. The
hod of production of claim9 or 10, wherein the
gaaatquted weecaatdt itbedy or antibody portion is a chideric
anti body, a humani zed anti body, a human anti body, or a
portion thereof. 35 17. A nucleic acid produced

: ‘according to the nethod of any one of clains 5 to 7.

" ¢10>48 18. A nucleic acid encoding a chineric antibody, a
: humani zed anti body, or a human anti body, wherein the
21> néftl eic acid conprises the nucleic acid of claim17.

{212> DNA

““f <213> Artlf:clai

<2202

 <223> An artificially synthesized primer sequence

gaaattgtaa tgacacagic tcea 24

210> 27

s aa

<212> DNA
_K213> Artificlal




: <212>C|BNQ)

19. An anti body produced according to the nethod of
anyone of clains 8 to 10. 5 20. The anti body of claim
19, which is an anti body agﬁbg§t a prostate cancer
cell, a stomach cancer cell, "a breast cancer cell, a
| ung cancer cell, a liver cancer cell, a colorectal
cancer cell, or a pancreatic cancer cell. 10 21. The
anti body of claim20, which is an anti body agai nst a
prostate cancer cell. 22. The antibody of claim 21,
wherein the antibody recogni zes a surface nol ecul e of
<220>¢ he prostate cancer cell line DU145. .15 23. The
<223> amh idpoidycial |yasytierezedf prehei s8gueh®e t 0 22, which is an
lgQan IgM an Fab, an (Fab')2, an Fv, or a single
chain Fv. 24. The antibody of any one of clainms 19 to
<400»227 wherein the antibody conprises a variable region
[ The anti body of claim 23 or 24, syhich
g“”tggggkguﬁ§%g3§ Ain Fv. 26. A nethod of produci ng a
t herapeutic conpositi on against a | esion tissue,
wherein the nethod conprises the steps of. 25 (a)
_ transplanting a lesion tissue infiltrated by
<2107| gdphocytes into a highly inmunodeficient non-human
<11yanpmal ; (b) detecting the proliferation of |ynphocytes
he site of transplantation; and c¢ recoverng cel s
nprisrng lynp oc es omlie ite of ransp antation.
<213>3@r@A7icidhe net hod of .claim 26, further conprising the
step of: (d) culturing the recovered cells conprising
| ynphocytes in vitro to further proliferate the
~ <220>| ynphocytes. 28. The method of claim26 or 27, wherein
<2235t AR AHYITRDIQENT StKRIRE] (Fendp! RgiEceel | s. 35 29. The
- nmet hod of any one of clains 26 to 28, wherein the
| esion tissue is a cell formng a 43 cancer or a
<400y hyperpl asia, or a virus-infected cell

gaaacgacac tcacgcagtc tcca _ 24

<210> 29
K2H> 24
<212> DNA

213> Artificial |

<223> An artificially synthesized primer seguence

.ogaaattgige. tgacteagte tea o e e 2R

<210> 30
211> 24

212> DNA

<213> Artificial




30. A therapeutic conposition against a |lesion tissue,
wherein the conposition is produced according to the
net hod of any one of clains to 29. 5 31. An
anti body agai nst an abnor ma} cell conprised in a
| esion tissue, wherein the antibody is conprised in a
serum recovered froma highly i nmunodefi ci ent
non- human ani mal transplanted wth a lesion tissue
<220>conprising plasma cells, blood conprising plasna
cells, or. plasma cells recovered froma |esion tissue
223> o An griideiatly e thepirsd AT tRIUBFe cl ai m 31, which is a
pol ycl onal antibody. 33. A therapeutic or diagnostic
<400>cggrposi tion against a |lesion tissue, wherein the
7 cohposition conprises a nucleic acid of claim?17 or
-gatgtteBea tgacagrebmtédaody of any one of clains 19 to 2%% 31,
and 15 32 as an active ingredient. 1/95 SEQUENCE
LI STI NG <110> CHUGAI SEl YAKU KABUSHI KI - KAl SHA
PHARVALOG CALS RESEARCH PTE. LTD. CENTRAL LABORATORI ES
10> FOR EXPERI MENTAL ANI MALS <120> Met hod of
proliferating plasma cell <130> Cl- AO407P <150> JP
211228bh4- 132019 <151> 2004- 04-27 <160> 121 <170>
212> Patsent I n o version 3.3 <210> 1 <211> 23 <212> DNA

13> 2T ALF ficial <220>

220>

<223> -An artificially synthesized primer seguence

400> 31 .
acgtitgatt tccaccttgg toce ' _ 24

210> 32
211> 24
212> DNA
213> Artificial

:.:‘ii<22b> , ._w”””,;“”mw”.____m_._ﬁ:w_t. _m“mT”_nnn_”,m””,:w””ﬂmv..w, e e e

223> An—artificially synthesized-primer-seqguence

400> 32

<210> 33
211> 24
<212> DNA

< Artificial .

LK220>




<223> An artificially synthesized prinmer sequence
<400> 1 caggt kcagc tggtgcagtc tgg 23 <210> 2 <211> 23
<212> DNA <213> Artificial 0> <223> An
artificially synthesized pr} r sequence 2/95 <400> 2
caggtccagc ttgtgcagtc tgg 23 <210> 3 <211> 23 <212>
DNA <213> Artificial <220> <223> An artificially
synt hesi zed prinmer sequence <400> 3 saggtccagc

L 9BLPEASL (I [OGyRFks S SRlde 23 <212> DNA  <213>
223> gg ficial 2%%6> Sézzég?%n g%tlf?Cla||y synt hesi zed

prlner sequence <400> 4 caratgcagc tggtgcagte tgg 23
<400> 33 .

- acgtttgata tccactitgg toce 24

210> 34

211> 24

{212> DNA

213> Artificial

(220>

{223> An artificially synthesized primer segquence

. <400> 34

acgtitaatc tccagtcgtg tecc : ' _ 24

- <210> 35

Q11> 24
- <212> DNA
213> ArtifTicial

220>

e <223>.. An artlfmla{ |ysynthes| zedpr|mersequence Ly s

<400> 35

,‘;cagtctgtgc tgacteagee accc R -

<210> 36
11> 24
<212> DNA

...£213> _Artificial

<220>

©..X223>. .An artificially synthesized primer sequence . .. ... ...




<400>

------------ <211> 24 <212> DNA <213> Artificial
<220> <223> An artificially synthesized priner
sequence <400> 5 3/95 cagplgacct tgaaggagtc tggt 24
<210> 6 <211> 24 <212> DNA ™~ <213> Artificial <220}
<223> An artificially synthesized prinmer sequence
<400> 6 caggtcacct tgarggagtc tggt 24 . <210> 7
<211> 23 <212> DNA <213> Artificial <220> <223> An
artificially synthesized priner sequence <400> 7
gargtgcagc tggtggagtc tgg 23 <210> 8 <2fif~ 23 _
<392>"DNA .. 3 -

cagtctgtegy tgatgcagcc g6eo 24

<2102
Q211>
IV

EREA K

{2205
<223

<400>

37

22

DNA
Artificial

An artificial ly synthesized primer sequence

37

cagtctegecce tgacteagec ts _ 22

<210>
<211>
212>
21

220>
S K223

400>

38

24

DNA
Artificial

An artificially synthesized primer sequence

tectatewge tgactcagee acce o o . 24

- <210>

2117

- 212>

213>

39
24

DNA
Artificial

<2205

{223>

An artificially synthesized primer sequence




<213> Artificial <220> <223> An artificially
synt hesi zed prinmer sequence <400> 8 caggtgcagc

‘tggtggagtc tgg 23 4/95 <210%s9 <211> 23 <212> DNA

- <400>

<213> Artificial <220> <223> An artificially

synt hesi zed priner sequence <400> 9 gaggtgcagc

tgttggagtc tgg 23 <210> 10 <211> 24 '<212> DNA <213>

Artificial <220> <223> An artificially synthesized

pegner sequence <400> 10 cagstgcagc tgtaggagtc gggc
<210> 11 <211> 24 <213> Artificial <220> <%%3> An

tcctat&f’%‘ﬁ FRACTRETN 2Nt hesi zed pri mer sequence <400>

210>
211
212>
213

- L2200
- <223>

<400>

40

24

DNA
Artificial

An artificially synthesized primer sequence

40

tcttoteage tgactcagega coct _ 24

210>
 <2ﬂ>
2

213>

- 220>
<223>

m7”;ﬂ<400>f

41

24

DNA
Artificial

An artificially synthesized primer sequence

1

212>
213>

<2202

24 . .
DNA
Artificial

Koa3>

- 400>

“‘An artificially synthesized primer sequence

_41i.::.m.Ti” ”i.,f:hi_; _“   ..__1_”_””__w_:m. h_ w“ e 2? 2_ , ._m e
~teetatgage tgatgeagec-acee: e e s e Qs

A ”mm_f”_mmwm”N ;mmmm‘_”“”m"mm_uwm"m_ 



caggt gcagct acagcagtg gggc 24 '.. 5/95 <210> 12 <211>
24 <212> DNA <213> Artificial <220> <223> An
artificially synthesized pringr sequence <400> 12
gargtgcagc tggtgcagtc tgga Z4° <210> 13 <211> 24
<212> DNA <213> Artificial <220> <223> An
artificially synthesized priner sequence <400> 13
caggt acagc tgcagcagtc aggt 24 <210> 14 <211> 23

 cagccfedel ReddAate s8> Artiicial -- <220> <223> An 24

<210
<211

L2112

<213

<2207
223>

<400>

artificially synthesized primner.sequence <400> 14
caggt scagc tggtgcaatc tgg 23 6/95 <210> 15

43
24

DNA
Artificial

An artificially synthesized primer sequence

43

cagcttetec tgactcaatc geoco - - - ' : : = 24

<2100
211>
{212>
<213>

<2200
<223

<400>

44

24

DNA
Artificial

An artificially synthesized primer. sequence

44

0

.. h<2T1>"

(12>

213>

<220>

<223>

<4005

_cageotgtee teacteagec ayct 24

DNA ... ..
Artificial

An artificially_synthesized primer seguence

45




<211> 24 <212> DNA <213> Artificial <220> <223> An
~artificially synthesized prinmer sequence <400> 15
t gaggagacg gt gaccaggg tkcc 2895 <210> 16 <211> 24
<212> DNA <213> Artificial <%§0> <223> An
artificially synthesized prinmer sequence <400> 16
't gaagagacg gtgaccattg tccc 24 <210> 17 <211> 24
<212> DNA <213> Artificial <220> <223> An
artificially synthesized prinmer sequence. <400> 17
t gaggagacggt gaccgt ggt ccc 24. <210> 18 7/95 <211> 24
<212> DNA <213> Artificial '

210> 46

Q11> 24
<212> DNA
<213> Artificial

{220>

<223> An artificially synthesized primer seguence

<400> 46 _ ‘
caggotegtee tgactcagee ggot . 24

<210> 47

1> 24

<212> DNA

<213> Artificial

<220»

© 223> An artificially synthesized primer sequence

<400> 47
aattttatgc tgactcagec ccac - ' 24

<210> 48

et 24

'” f<212>_‘bﬁA;m"”'W B T T

- L213> -Artificial

{220>

€223> An artificially synthesized primer sequence

<400> 48
cagrotgtege tgactcagga goce 24




<220> <223> An artificially synthesized primer

sequence <400> 18 racatccaga tgacccagtc tcca 24

<210> 19 <211> 24 <212> E»ﬁ& <213> Artificial <220>
t he4f

<223> An artificially syn Zed primer sequence

<400> 19 gnctatccagt tgacccagtc tcca 24 <210> 20 <211>
24 <212> DNA <213> Artificial 220 - - - - - _ <223>
An artificially synthesized prinmer sequence <400> 20
gccatccrga tgacccagtc tcca 24 <210> 21 <211> 24 8/95
<212> DNA <213> Artificial <220> <223> An
<210>aMPificial |l y synthesized primer sequence <400> 21

211> 24
<212> DNA
£213> Artificial

| {220>

<223> An artificially synthesized primer sequence

<4000 49
cagactgtegg tzacccagga geea ' 24

- <210> 50

Q> 24
<212> DNA
213> Artificial

220>

<223> An artificially synthesized primer sequence

<400> 50
cwegcctgtee tgactcages acct _ _ - 24

BRI TOR TR

<211> 24

<212> DNA

”;. <213> ,Ar{;ficga[;;,”' ST T = e

{2200
. £223> An artificially synthesized primer sequence

L 400> 51 ... .

‘ caggoaggso tgactbagcc 060 L : T Sy




gtcatctgga tgacccagtc tcca 24 <210> 22 <211> 24
<212> DNA <213> Artificial <220> <223> An
artificially synthesized priggy sequence <400> 22
gatattgtga tgacccagac tcca 24 <210> 23 <211> 24
<212> DNA <213> Artificial <220> <2237 An art|f|C|a
y synt esize primer sequence - - ---------- -
---------- <400> 23 gatrttgtga tgactcagtc tcca 24
{210><B40> 24 <211> 24 <212> DNA 9/95 <213> Artificia
G % 0> <223> An artificially synthesized prinmer
uence <400> 24 gaaattgtgt tgacrcagtc tcca 24
<m2><2m0> 25

<213> Artificial

{2207

{223> An artificially synthesized primer sequence

<400> 52
acctaggacg gtgaccttegg tece o s 24

- <210> - 53
211> 24

<212> DNA

£213> Artificial

C L2200
<223> An artificially synthesized primer sequence

<400> 53
acctaggacg gtcagetigg tocec : 24

QIO B T S e
LK2T> 2

- <212> DNA

<21 Artificial

‘‘‘‘‘‘‘‘‘‘‘‘ ..<220> .

223> An artificially synthesized primer sequence

{4007 54
~ accgaggacg gtcagctggg tgce . -




<211> 24 <212> DNA <213> Artificial <220> <223> An
artificially synthesized priner sequence <400> 25
gaaat agt ga tgacgcagtc tcca ghs ,. <210> 26 <211> 24
<212> DNA <213> Artificial <220> <223> An
artificially synthesized prinmer sequence
-------------- <400> 26 gaaattgtaa tgacacagtc tcca 24
. <210> 27 <211> 24 <212> DNA <213> Artificial 10/95
211> <220> <223> An artificially synthesized primner
<ﬂ2>s§@%ence <400> 27 gacatcgtga tgacccagtc tcca 24
< > 28 <211> 24 <212> DNA
<{213> Artificial

{2205
{223> An artificiaily synthesized primer seguence

<400> 55
cgtcaccggt toggegaagt agtc : : 24

<210> 56

211> 23

<212> DNA
<213> Artificial

220>

<223> An artificially synthesized primer sequence

| 400> 56

212> DNA-

ggegaattet cacaggagac gag _ ' : 23

210> 57

- €213> Artificiai

TV v

G2 LUY

223> An artificially synthesized primer sequence

- <400> 57
ggoagttoca gatttcaact get 23

<210> 58

B




o 526

<213> Artificial <220> <223> An artificially
synt hesi zed prinmer sequence
tcacgcagtc tcca 24
<213> Artificial
synt hesi zed priner sequence 400 29 " _
<210> 30 <211> 24

tgactcagtc tcca 24

<213> Artificial
<{212>syM hesi zed prinmer sequence

<220>
<221>
<222>

<400>

cag
~ Gin
1

tce

- Ser

got
Ala

gga
Gly

- GAg

Gin

gte
Val

gtg
Val

atec

lle

agg
Arg
50

~8EC

aly

cDS

(1).. (369)

58
cag
Gin

aag

Lys

ace
Thr
35

ate

lte

-aga

Arg

ctt

Leu

gtc
Val
20

teg
Trp

atec

lle

Val

gtg
Val

tece

Ser

gtg
Val

cct

Pro

‘Thr

:"65 . . _

cag
Gin

tge
Cys

cga

Arg

atg
Met

aft—

Ile

i ficial

tet

Ser

aag

Lys

cag
Gin

att
lle
55

A6

Thr

<210> 2gye211> 24

<220)

11/ 95

]ﬁ tcca 24

<210> 31 <211> 24

<220>
synt hesi zed primer sequence

geg
Gly

got
Ala

266
Ala
40

cat
His

-BCGE-

Ala

got
Ala

tot
Ser
25

cot

Pro

atg
Met

gac

Asp
70

<400> 28 gaaacgacac
<212> DNA
<223> An artificially
gaaattgtgc

<212> DNA

<220> <223> An artificially
<400> 30 gatgttgtga

<212>

DNA

<223> An artificially

gag
Glu
10

gga
Gly

gea
Gly

aca

Thr

aat

Asn

gtg
Val

gec
Gly

caa

Gin

aat

Asn

el

Ser

cag
Gin

acc
Thr

geg
Gly

tac

Tyr

60

acg-

Thr

aag

Lys

cte

Leu

ctt
Leu
45

gca

Ala

aga

Arg

cct

Pro

ace
Thr
30

gag
Glu

cag

Gln

-aca

Thr

gag
Glu
15

aac

Asn

teg

Trp

aag

Lys

rgcd
Ala
75 : S

tece

Ser

tat
Tyr

atg
Met

tte
Phe

tac-

Tyr

48

96

144

192

240

80 o T . :

. atg.

Met

2cg

gag
Glu

aga

gte
Val

gat

aag

Lys

tit

agt
Ser
85

tte

ctc

Leu

ggt

aga

Arg

tcg

tot

Ser

gE8

gac

Asp

agt

gac

Asp
90

tac

acg
Thr

tat

EGC
Ala

ice

gta
Val

get

tat

Tyr

cteg

tat

Tyr
95

gac

tet

Cys

gte

- 288

336

Rl

Arg

Asb

Phe

100

Phe

&y

Ser

ey

Ser
105

Tyr

Tyr

Ser

Gy

Leu
110

Asp

Val




<400> 31 acgtttgatt tccaccttgg tccc 24 <210> 32 <211>
24 <212> DNA <213> Artificial <220> <223> An
artificially synthesized pripg®r sequence <400> 32
acgtttgatc ttbcasct~~ tg ccc~ <210> 33 <211> 24
<212> DNA <213> Artificial <220>12/95 <223> An
artificially synthesized priner sequence <400> 33
acgtttgata tccactttgg tccc 24 <210> 34 <211> 24

tgg pgeldad>pddNBe 62132 2Bk taitd ited aba <220> <223> An 369

_artificiall thesized pri 400> 34
1o 0B P PedRbBoNg SRebena <2105 35

115 120

£210> 59

S L211> 123

<212> PRT

; <{213> Home sapiens

(400) 59
Gin Val G!n Leu Val GlIn Ser Gly Ala Glu Val Gln Lys Pro Glu Ser

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Leu Thr Asn Tyr
' 20 25 : 30

~ Ala lle Thr Trp Val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Met
3B 40 45

""'Giy'Arg_lle'llefPrbeet l]e HisfMet“Thr'ASn3TnyAJaLG;n Lys'PhE'f-“”“:”'"”"”"’ e

e 4 2 .J.;~f,:  ;: v e B0

65 70 75 80

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

85 90 95

(Ala Arg Asp Phe Phe Gly Ser Gly Ser Tyr Tyr Ser Gly LeuAspVal =




<211> 24 <212> DNA <213> Artificial <220> <223> An
artificially synthesized priner sequence <400> 35

-cagtctgtgc t gact cagcc acct %% ---------------
------- S I 010> 36 BPis 24 <212> DNA - <2135
AJtIfICIa| <220> <223> An artificially synthesized
pri mer sequence 13/95 <400> 36 cagtctgtgy tgacgcagcc
gccc 24 <210> 37 <211> 22 <212> DNA <213>
Artifigial <220> <238> An artifichally synthesized
pri mer sequence <400> 37 cagtctgccc tgactcagcc is 22
<210> 38 <211> 24 <212> DNA

Trp Gly GIn Gly Thr Thr Val Thr Val Ser Ser
115 120 '
- <{210> 60
211> 363
<{212> DNA

<213> Homo sapiens

<2200
221> ¢DS
<2225 (1).. (363)

' <400> 60

cag
"~ Gln

1.

aag

Lys

acc

eI

ctg gtg caa tot geg zet gag gtg aag aag cct gag tdc tcg gtg 48
Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Glu Ser Ser Val

gtc tcc tgc aag got tot gga gege ace ctec ace aac_tat gcot ate 96
Val Ser Cys Lys Ala Ser Gly Gly Thr Leu Thr Asn Tyr Ala lle

tgeg gtg cga cag goc cot gga caa geg cott gag tegg atg gea agg 144

Trp Val Arg Gln Ala Pro Gly GIn @ly Leu Glu Trp Met Gly Arg

atc

lle

Caea
Arg

R

atc cct atg att cat atz aca aat tac gca cag aag ttc cag gsgc 192
lle Pro Met [ie His Met Thr Asn Tyr Ala Gin Lys Phe GIn Gly

50 bb 60

‘gte acg att acc gog gac aat toc acg aga aca geo tac atg gag 240

Val Thr 1te Thr Ala Asp Asn Ser Thr Arg Thr Ala Tyr Met Glu

0 I 80




<213> Artificial <220> <223> An artificially
-synt hesi zed prinmer sequence <400> 38 tcctatgwgc
tgactcagcc acct 24 <210> 39,s5211> 24 <212> DNA
<213> Artificial <220> <223> An artificially
synt hesi zed prinmer sequence 14/95 <400> 39 tcctatgagc
t gacacagcy accc 24 <210> 40 <211> 24 <212> DNA
<213> Artificial <220> <223> An artificially
synt hesi zed prinmer sequence <400> 40 tcttctgagc

_ tgactcagga ccct 24 <210> 41 <211> 24 <212>

gtg aqég

PO, 155 101 54 89 68 ecasbhiatnfe ey poecres |y 258

Val L@y Bdrhiesi redSeprAspetsp Slagendel Tyr Tyr Cys Ala Arg
85 90 95
gat tit ttc ggt tog geg agt tac tat tec ggt ctg gac gtc teg gsc 336
Asp Phe Phe Gly Ser Gly Ser Tyr Tyr Ser Gly Leu Asp Val Trp Gly
' 100 105 110
caa ggg écc acg gtc acc gic tcc toa ' _ 363
Gln Gly Thr Thr Val Thr Val Ser Ser
' 115 120

210> 61

211> 121

<212> PRT

© <213> Homo sapiens

<400> 61
Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Glu Ser Ser Val

1 5 10 15

"--Lys~VaI Ser-Cys-Lys-Ala-Ser~Gly-Gly Thr-bkeu-Thr-Asn-Tyr-Ala-He
20 _ 25 30

-Thr Trp Val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Met Gly Arg
' 35 AQ 45

~lle lle Pro Met Ile His Met Thr Asn Tyr Ala GIn Lys Phe Gln Gly




<400> 41 tcctatgagc tgatgcagccaccc 24 <2T0> --42- - -
- <211> 24 <212> DNA <213> Artificial <220> <223> An
artificially synthesized prify sequence <400> 42
15/ 95 cagcctgtgc tgactcaatc atcc 24 <210> 43 <211>
24 <212> DNA <213> Artificial <220> <223> An
artificially synthesized priner sequence <400> 43
-cagcttgtgc tgactcaatc gcco 24 <210> 44 <211> 24

Arg VAZ 12> ANFr R2A1ap MRntsef iTer alg IR2APa TH2RS>6 AN
- art|f|C|aII¥ synt hesi zed glner sequence80<400> 44
ctgcctgtgc gactcagcc cccg <210> 45

" Val Lys Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg
85 a0 95

‘Asp Phe Phe Gly Sér Gly Ser Tyr Tyr Ser Gly Leu Asp Val Trp Gly
' 100 o 106 - _ 110

115 - 120 '

<210> 62
211> 366
<212> DNA
 <213> Homo sapiens

<220>
<221> CDS
222> (1).. (366)

- (400) 62
::cag gtc cag ctg gta cag tct gga gca gag gtg gaa aag ccc gegg gag _. 48 _

- Tn Ser Gly Ala Glu Val Glu L sfPro Gly*G{ﬂhj e
ﬂ1,wf.i ........................... 5 . | 10 _. i 15wwmmﬂwmww”mu..m .

tet ctg aag atc tocc tet aag get tct gga tac age tit acc age aac 96 -
Ser Leu Lys ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Asn
' 20 ' 25 o 30

tgg atc gge tgg gtg cge cag atg cocc ggg aaa ggc. ctg gag tgg atg 144
Trp lle Gly Trp Val Arg Gin Met Pro Gly Lys Gly Leu Glu Trp Met




- ott

2Cl11> 24 <212> DNA <213> Artificial <220> <223> An
artificially synthesized priner sequence <400> 45
cagcct gt gct gact cagccayct 24,464 95 <210> 46 <211> 24
<212> DNA <213> Artificial <220> -<223> An
artificially synthesized primer sequence <400> 46
caggctgtgc tgactcagcc ggct 24 <210> 47 <211> 24
<212> DNA <213> Artificial <220> <223> An
arggficially syntdoesi zed prinmer 4sequence <400> 47

aattttatgc tgactcagcc ccac 24
<21-27

atg atc
Met Ile
.50

£E8
Gly

. aaa ggc

Gly

cag
Lys Gin

- 65

cag.
GIn

teg

- Leu Trp

gtc
Val

gog
Ala

aga

Arg

ggc
Gly

cag
Gln

gega
Gly
1156

2100
211>
212>

{213>

Val

<210> 48 <211> 24
DNA <213> Artificial
tat cct ggt gac tet gac acc atg tac

Tyr Pro Gly Asp Ser Asp Thr Met Tyr
55 60

agt cag tecec ttc 192

Ser GIn Ser Phe

cte tes gte tec 240

Ser Val
75

tca gte gac
Ser Val

acc gCe

Thr Ala

gtc acc aag ago

Thr Cys

80

Leu Lys Sér

70

Asp

act goo tat tac tgt 288

Thr Ala

cag gcc tog ctg

Gin-Ala

age age oig gac

Tyr Cys

95

Asp Tyr

90

Ser
85

Ser Leu Ser Lgu

ttt gac tac 336

Phe

cct aac tta agc agt gcc tge cac tot gac tege-

Ala
105

Asp Tyr Trp

110

Pro Asn Leu Ser Ser Trp His Ser

100
tca

ctg ice

Leu Val

gte acc gte
Thr Val

120

aco
Thr

366

Ser Ser

sapiens

Gln Val Gin
1

Ser Leu Lys

Leu Val GIn Ser Gly Ala Glu Val Glu Lys Pro Gly Glu
5 10 15

lle Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Asn
20 25 30 '




<220> <223> An artificially synthesized priner
sequence <400> 48 cagrctgtgg tgactcaggagccc 24 17/95
<210> 49 <211> 24 <212> DNfx,<213> Artificial <220>
<223> An artificially synthesized prinmer sequence
<400> 49 cagactgtgg tgacccagga gcca 24 <210> 50 <211>
24 <212> DNA <213> Artificial <220> <223> An
artificially synthesized primer sequence <400> 50
cwgcct gt gc tgactcagcc acct 24 <210> 51 <211> 24

2 2 i fi.cial 2 223> An
Tre ig?r %ﬁ’ﬁrg;\@‘]llﬁ?g;@ﬁtwﬁ%?@gg& %Y? Eﬁ queaﬁeﬁr ZMEt<4OO> 51
35 40 4

5

Gly Met ile Tyr Pro Gly Asp Ser Asp Thr Met Tyr Ser Gin Ser Phe
5O . BB - 60

Lys Gly GIn Val Thr Leu Ser Val Asp Lys Ser Val Ser Thr Ala Cys
65 : 70 _ - 75 - 80

Leu GIn Trp Ser Ser Leu Gin Ala Ser Asp Thr Ala Leu Tyr‘Tyr Cys
85 90 ' 95

Ala Arg Val Pro Asn Leu Ser Ser Ala Trp His Ser Phe Asp Tyr Trp
100 105 110

Gly Gin Gly Thr Leu Val Thr Val Ser Ser
115 _ 120 '

64
375
. DNA

<220
<221> CDS
- <222>  (1)..(375)

400> 64
cag gtc cag ctt gtg cag tct ggg gga gac tig gtt cag cot geg zeg . 48



caggcagggc tgactcagcc acct 24 18/95 <210> 52 <211> 24
<212> DNA <213> Artificial <220> <223> An
artificially synthesized prgﬂgg sequence <400> 52
acctaggacg gtgaccttgg tccc <210> 53 <211> 24
<212> DNA <213> Artificial <220> <223> An
artificially synthesized priner sequence <400> 53
acctaggacg gtcagcttgg tccc 24 <210> 54 <211> 24

Gin VER2EB>LAINAT @R1S3> oAy tdIf iAeh Aku val Binm Pro GHy-Gly ------- -

S e-o----- -- <220>_<223> An art|§g0|ally

syntheS|§ed pri mer sengnce <400> 54 "accgaggacg

gt cagctggg tgcc 24 <210> 55

tec ctc aga ctc tece tgt geoa zoc toet gga tic ace ttt gat gaé tat 96
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Glu Tyr
20 25 _ 30
gec atg cac teg gitc ogt cag got coca ggg aag gegt otg gag teeg gte 144
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 . 40 ' 45
tot ott att agt geg gat gec gat tac aca tcc tat got gac tot gtg 192
‘Ser Leu - lle Ser Gly Asp Gly Asp Tyr Thr Ser Tyr Ala Asp Ser Val -
50 _ 55 ' 60
aag gegc cga ttc acc atec tocc aga gac aac aat aaa aac tec otfg tat 240

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

ctg caa atg aac agt ctg aga act gag gac ace goc ttg tat tac tgt 288
Leu GIn Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Leu Tyr Tyr Cys
' 85 ' 90 95

gea aaa gat ggg tac coc tat ggo agg gac ttc tac tac tac tac ate 336
Ala Lys Asp Gly Tyr Pro Tyr Gly Arg Asp Phe Tyr Tyr Tyr Tyr Met

100 105 110

~ gac gtc tgg gec aaa ggg acc acg gtc_acq gtc toc tea 375

115 120 : 125

210> 85
Q11> 125
<212> PRT
<213> Homo sapiens



19/ 95 <211> 24 <212> DNA <213> Artificial <220>
<223> An artificially synthesized priner sequence
<400> 55 cgtcaccggt t cggggaggl. agtc 24 <210> 56 <211>
23 <212> DNA <213> Artificral <220> <223> An
artificially synthesized primer sequence <400> 56
ggggaattct cacaggagac gag 23 <210> 57 <211> 23 <212>
DNA <213> Artificial <223> An artificially '

<apo>S¥Bt hesi zed prinmer sequence <400> 57 ggcagttcca

: gatttcaact get 23 <210> 58 <211> 369 20/95 <212> DNA
<213> Hono sapi ens

Gln Va! Gin Leu Val Gin Ser Gly Gly Asp Leu Val Gin Pro Gly Gly

1 5 10 15

.Ser Leu Arg Leu Ser Cys Ata Ala Ser Gly Phe Thr Phe Asp Glu Tyr
| 20 . 25 - 30

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

Ser Leu lle Ser Gly Asp Gly Asp Tyr Thr Ser Tyr Ala Asp Ser Val
50 b5 : 60

Lys Gly Arg Phe Thr |le Ser Arg Asp Asn Asn Lys Asn Ser Leu Tyr
.65 70 75 80

Leu Gin Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Leu Tyr Tyr Cys
'85 90 ' 95

- . Ala Lys Asp Gly Tyr Pro Tvr Gly Arg Asp Phe Tyr Tyr Tyr Tyr Met
o100 o Tos o~

:Asp.VaI Trp Gty Lys Gly Thr Thr Val Thr Val Ser Ser
115 120 125

210> 66
211> 390
<212> DNA



<220> <221> CDS <222> (1).. (369) <400> 58 cag gtc
cag ctt gtg cag tot ggg get gag gtg cag aag cot. gag
too 48 G n Val Gn Lau Val 9? Ser Ay Ala G u Val
~Gn Lys Pro Qu Ser 15 10% tog gtg aag gtc too tgc
aag get tot gga ggc ace etc ace aac tat 96 Ser Val
Lys Val Ser Cys Lys Ala Ser Ay @y Thr Lau Thr Asn -
Tyr 20 25 30 get ate ace tgg gtg cga cag gee cot gga

<213>Casmolgpisst gag tgg atg 144 Ala He Thr Trp Val Arg
Gn AaPrody Gn dy Leu u Trp Met 35 40 45 gga

agg ate ate cot atg att cat atg aca aat tac gca cag
aag ttc 192 dy Arglle lie Pro Met Iie Hs Mt Thr
<220>Asn Tyr Ala G n Lys Phe 50 55 60 cagggc aga gtc acgatt
ace geg gac aat toe acgaga ace gee tae 240 Gn Qy
<221>A€BE Val Thr Ile Thr Ala Asp Asn Ser Thr Arg Thr Ala

Tyty 6 75 80 --------mime oo at t t
<222> TXY). 50306 g gag gtg aag ag
X) gt"a )?ot gac gao acg goo gta tat tat tgt 288 Met

GI u VaI Lys Ser Lau Arg Ser Asp Asp Thr Ala Val Tyr

'<400>T)53 Cys 85 90 95 gcg aga gat ttt tto ggt tog ggg agt
tac tat too Phe

L t ct ac gt Asp
ca et e EBFARArt R O RETe B TR e 100008
Gin val1On2lsuNa | Glggﬁeggnymﬁﬁgggelauel acgPgt Blvagle gtc tee tea

369 5 0 | 15

~teec otg aga cte tce tegt geoa -acc tot ggg tte ace ttt agg agc tat .. .96 -
Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Arg Ser Tyr
20 25 30

gac atg act tgg gtc cge cag got cca ggg aag ggg ctg gaa tgg gte 144
Asp Met Thr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
- 35 : 40 45

. tca act atc agt ggg agt get ggt aga aca cac tac aca gac tcclgtg 192
'_Ser Thr lle Ser Gly Ser Gly Giy Arg Thr His Tyr Thr Asp Ser Val

- 50 bb 60

‘aag ggc cgg tte acc atc acc aga gac aat tcc aag age acg otg tit 240

- Lys Gly Arg Phe Thr ife Thr Arg Asp Asn Ser Lys Ser Thr Leu Phe

65 - 70 ' : 75 80

Leu Gin Met Asn Gly Leu Arg Ala Glu Asp Thr Ata Val Tyr Tyr Cys
- 85 90 95

gog aaa geg gegc tta act goc agt ata gog gta git get caa ctg tac 336
Ala Lys Gly Gly Leu Thr Ala Ser lle Ala Val Val Gly GIn Leu Tyr

100 ' 105 110

gac tac cac gega atg gac gtc tegg gsc caa ggg acc acg gic acc gic . - 384



Trp Ay Gn Ay Thr Thr Val Thr Val Ser Ser 115 120
<210> 59 <211> 123 <212> PRT <213> Honp sapi ens
<400> 59 G n Val Gn Leu Vagogn Ser Ay Ala Gu Val
GnLys Pro Qu Ser 15 10 { Ser Val Lys Val Ser
Cys Lys Ala Ser Ay Gy Thr Leu Thr Asn Tyr 20 25 30
Ala lie Thr Trp Val Arg Gn Ala Pro Ay Gn @y Leu
GQu Trp Met 35 40 45 Ay Arg lielle Pro Met Ile His

 Asp T{\;bﬁlzhmyﬁm ARYvaf 1@p G chy 81Per TROVASTROVatel i m Arg
_ le "Tfir MaaAspAsn ?ﬁ{ T15r-Arg Thr Al T
651170 75 80 Met '@ u val Lys Self“Leu Arg Ser Asp Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asp Phe Phe
dy Ser Gy Ser Tyr Tyr Ser Ay Leu Asp Val 22/,85 100
tee T35 110 Trp Gy Gn Ay Thr Thr Val Thr Val Ser Ser
Ser s&15 120 <210> 60 <211> 363 <212> DNA <213> Honp

1_&api ens

<210> 67

211> 130

{212> PRT

' <213> Homo sapiens

{400> 67
Gln Val Gin Leu Val Gln Ser Gly Gly Gly Leu Val Gin Pro Gly Gly

.t 5 : 10 15

‘Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Arg Ser Tyr
B 20 E %5 30

'Asp~Met Thr Trp_Va[ Arg Gin Ala Pro Gly Lys Gly Leu Giu Trp Val
35 40 45

. Ser Thr lle. Ser_GIy Ser Gly Gly Arg Thr His Tyr Thr Asp Ser Val

.W:n,m.m“ SR 5“ _m;d;;;;W;;éom;;;h:;;;;;:”wgwb;nxﬁm;:j.;i;x::w;;:;1:;j:gw;;m;_..”;¢:

. Lys Gly Arg Phe Thr lle Thr Arg Asp Asn Ser Lys Ser Thr Leu Phe

65 10 : 75 80

Let Gln Met Asn Gly Leu Arg Ala Glu Asp Thr Ala Va| Tyr Tyr Cys
' 85 90 95



<220> <221> CDS <222> (1).. (363) <400> 60 cag ctg
gtg caa tct ggg get gag gtg aag aag cot gag too tog
gtg 48 Gn Leu Val Gn Serzdsy Ala Gu Val Lys Lys
Pro Qu Ser Ser Val 1 5 10 15 aag gtc tee tgc aag get
tot gga ggo acc etc ace aac tat get ate 96 Lys Val
Ser Cys Lys Ala Ser Ay Gy Thr Leu Thr Asn Tyr Al a
lie 20 25 30 acc tgg gtg cga cag goo Cct gga caa ggg
ott gag tgg atg gga agg 144 Thr Trp Val Arg Gn Ala
Pro Ay Gn Gy Leu Au Trp Met Gy Arg 3 -4T 46 ate
ate cot atg att cat atg aca aat tac gca cag aag ttc
Ala Lysa@voe LEQAhr |Ale Spif diPAta Nett Vall @lviHile st YIThr  Asn Tyr
Ala Ggg Lys Phe Gnidy 50 55 60 ap@ gtc acg att ace
gcg gao aat tee acg aga aca gee tac atg gage 240 Arg
Val Thr lie Thr Ala Asp Asn Ser Thr Arg Thr Ala Tyr
Met Qu 65 70 75 80 23/95 gtg aag agt ctc aga tct gac

_ g..ag Lys Ser
- Asp Ty%aﬁﬁs&'g Eﬁsgé(ﬁ’kg Gir’h%'“Agb’ %}5 Thf:y\?l '%&V s Ala Arg 8
901185 gat ttt tteoggt tog ggg @t tac tat too ggt ctg
~gac gtc tgg ggo 336 Asp Phe Phe Gy Ser Ay Ser Tyr
Tyr Ser Ay Lau Asp Val Trp Ay 100 105 110 caaggg
acc acg gtc ace gtc tcc tea 363

Ser Ser
130

ol

- <210> 68

L211> 7

<212> DNA

213> Artificial -

-<220>_
<223> An artificially synthesized template {inker sequence

<400> 68
geacaatggt caccgtctct tcaggtgete gtegttogeg tegtegtest tqgggtggtg 60

gcggatcgga cétccagatg acccagtcte ¢ ' ' '91

<212> DNA
213> Artificial

220>

<223> An artificially synthesized primer sequence

<400> 69




Gn @y Thr Thr Val Thr Val Ser Ser 115 120 <210> 61
<211> 121 <212> PRT <213> Honpo sapiens <400> 61 G n
Leu Val Gn Ser Ay Al a G%Zégl Lys Lys Pro Qu Ser
Ser Val 15 10 15 Lys Val™Sér Cys Lys Ala Ser Gy
- dy Thr Lau Thr Asn Tyr Ala lie 20 25 30 Thr Trp Val
Arg Gn Ala Pro Gy Gn Ay Lau GQu Trp Met Ay Arg
35 40 45 lie lie Pro Met Ile H's Met Thr Asn Tyr Ala

'gcaccc@'ﬁ& LyssiRh& HabeiGy 50 55 60 24/95 Arg Val Theglle
Thr Ala Asp Asn Ser Thr Arg Thr Ala Tyr Met Gu 65 70

75 80 Val Lys Ser Leu Arg Ser Asp Asp Thr Ala Vval Tyr

Tyr Cys Ala Arg 85 90 95 Asp Phe Phe Gy Ser Ay Ser
-<210>T¥§ Tyr Ser Ay Lau Asp Val Trp Ay 100 105 110 Gn
- Gy Thr Thr Val Thr Val Ser Ser 115 120 <210> 62 <211>
{211>38% <212> DNA <213> Honp sapi ens <220>

{212> DNA
213> Artificial

{220>

<223> An artificially synthesized primer sequence

<400> 70
"ggacaatggt caccgtctc‘t tcaggtgg e e I e 28

210> 71
C<211> 28

- <212> DNA

- <213> Artificial

(220>

£223> An artificially synthesized primer seguence

<400> T1 |
': gaaccotggt caccgtotec tcaggtog | IR ' . R

210 72

<212> DNA
213> Artificial

<2200

- £228> An.artificially synthesized primer sequence

400> 72

. peaccacggt caccgtctoc tcagetgg 28



<221> CDS <222> (1).. (366) <400> 62 cag gtc cag ctg
gta cag tct gga gca gag gtg gaa aag ccc ggg gag 48
Gn Val Gn Leu Val Gn Sery@dsy Ala Gu Val GQu Lys
Prody Au 15 10 15 tot ctg aag atc tcc tgt aag ggt
tct gga tac agc ttt acc agc aac 96 Ser Leu Lys Ile
Ser Cys Lys Gy Ser Ay Tyr Ser Phe Thr Ser Asn 20 25
30 tgg atc ggc tgg gtg cgc cag atg ccc ggg aaa ggo
ctg gag tgg atg 144 Trp Ille Ay Trp Val Arg G n Mt
Pro Ay Lys Ay Leu Au Trp Met 25/95 35 40 45 ggg
atg ate tat cot ggt gac tot gac ace atg tat agt cag
2100ted ttec 192 Ay Met lie Tyr Pro Ay Asp Ser Asp Thr
_<2“>|\/?£ Tyr Ser G n Ser Phe 50 55 60 aaa ggc cag gtc ace
ctc tca gtc gac aag too gto ago ace gcc tgc 240 Lys
212> @NA G n Val Thr Leu Ser Val Asp Lys Ser Val Ser Thr

' _ <213>Ah,qi%a|65 70 75 80 «ctt cag tgg age age ctg cag goo

tog gac act goo ctg tat tac tgt 288 Leu Gn Trp Ser
Ser Leu Gn Ala Ser Asp Thr Ala Lau Tyr Tyr Cys 85.90
<220>95 gcg aga gtc cot aac tta ago agt gcc .tgg cac tot

| t Al a Ar Val Pro Asn Leu Ser Ser
_<223>Aﬁ%a%‘%'wﬂg'ysggﬂﬁﬁbzeﬁé’ﬁ YRS S ‘i*%eﬁ"‘ioo 105 110 ggc cag

gga ace ctg gtc ace gtc too tea 366 dy Gn Gy Thr
<4005 L%J Val Thr Val Ser Ser 115 120

" ggagactggeg tcatctggat gtecgatccg cc _ . . - 32

210> 74
211> 32

<212> DNA
213> Artificial

<220>

<223> An artificially synthesized primer sequence

<400> 74

ggagactgag tcatcacaac atccgatoccg cc _ - 32

<2100 75

i 82

<213> _ArtificiaE

220>

£223> An artificially synthesized primer seguence

<4000 75
ggagaotgég teaacacaat ticcgatccg co . . 32



<210> 63 <211> 122 <212> PRT <213> Honb sapi ens
<400> 63 Gn Val Gn Leu Val Gn Ser Gy Ala du Val
Qu Lys Pro Ay Qu 15 10y, Ser Leu Lys Ile Ser
Cys Lys Ay Ser Ay Tyr Ser e Thr Ser Asn 20 25 30 .
26/95 Trp lle Ay Trp Val Arg Gn Met Pro Ay Lys Qy
Leu Gu Trp Met 35 40 45 dy Met Ile Tyr Pro Ay Asp
Ser Asp Thr Met Tyr Ser G n Ser Phe 50 55 60 Lys Ay
G n Val Thr Leu Ser Val Asp Lys Ser Val Ser Thr Ala
%S 65 70 75 80 Leu Gn Trp Ser Ser Leu Gn A a Ser
<210 ?J Thr Ala Leu Tyr Tyr Cys 85 90 95 Ala Arg Val Pro
211> Aspn Leu Ser Ser Ala Trip His Ser Phe Asp Tyr Trp 100
<212>1B@\ 110 dy Gn @y Thr Leu Val Thr Val Ser Ser 115
1 <210> 64 <211> 375 <212> DNA <213> Hono sapi ens
L213> <R20Bi k221> CDS

<2202

{223> An artificially synthesized primer seguence

400> 76
ggagactgeg tcatcacegat gtecgateeg oo _ 32

2100 77

211> 32

<212> DNA

213> Artificial

- <220>

{223> An artificially synthesized primer seguence

400> 77
ggagactgeg tegagtgtegt ticcgatceg co : 32

210> 18 -
211> 32
DNA

At’t ; f:inicmi:é.glﬁ N

L2202

<223> An artificially synthesized primer sequence

400> 18 | |
' .ggagactgag tcagoacaat ttccgatceg o 32



<222> (1).. (375) <400> 64 cag gtc cag ctt gtg cag
tot ggg gga gao ttg gtt cag cot ggg ggg 48 27/95 @Gn
Val Gn Lou Val Gn Ser Qy;ddsy Asp Lou Val Gn Pro
Gy Ay 15 10 15 tee etc aga ctc too tgt gca gee
tot gga ttc ace ttt gat gaa tat 96 Ser Lou Arg Lou
Ser Cys Ala Ala Ser Ay Phe Thr Phe Asp Gu Tyr 20 25
30 ggc atg cao tgg gtc cgt cag got cca ggg aag ggtctg
2105089 tgg gtc 144 dy Met His Trp Val Arg Gn Ala Pro
Gy Lys Ay Lou Qu Trp Val 35 40 45 tot ctt att agt
<2_”>gﬂ;% gat ggc gat tac aca too tat get gac tot gtg 192
<212> SBNA Lou Ile Ser Ay Asp Ay Asp Tyr Thr Ser Tyr Al a
.Serval 50 55 60 aag ggc cga ttc ace atc tee aga
<m3>g§%'§§%abat aaa aac tee otg tat 240 Lys Ay Arg Phe
Thr 1le Ser Arg Asp Asn Asn Lys Asn Ser Lou Tyr 65 70
<20> 75 80 ctg caa atg aac agt ctg aga act gag gac ace goo
_ ttg tat too tgt 288 Lou Gn Met Asn Ser Lou Arg Thr
<223> Gy apighicTht! Y Avathesizedypr Impy rSeEypec®B5 90 95 gca aaa gat
: ggg tac ccc tat ggc agg gac ttc too too too too atg
336 Ala Lys Asp Ay Tyr Pro Tyr Ay Arg Asp Phe Tyr
<4002 8 Tyr Tyr Met 100 105 110 gacgtc tgg ggc aaa ggg
| gEcee@BEr BgcBhin aigesaib@ ta@ocdcezs 395 Asp Val Trpd yddys
Ay Thr Thr. Val Thr Val SerSer 115 120 125 <210> 65

-<210> 80
211> 42
- <212> DNA
213> Artificial

<220>

{223> An artificially synthesized primer seguence.

<400> 80 |
- goaggctgag tcagagcaga ctgocgatcocg coaccgeccag ag : 42_

'-'l_ <210> 81

211> 42
{212> DNA
213> Artificial

- <220

<223> An artificial ly synthesized primer seguence

. 400> 81

ggtggctgag tcagcacata ggacgatccg ccaccgocag ag _ . 42

- <210> 82



<211> 125 <212> PRT <213> Hono sapi ens 28/ 95 <400>
65 Gn Val Gn Lau Val Gn Ser Ay Ay Asp Leu vVal Gn
Pro dy Ay 15 10 15 Ser%é@u Arg Leu Ser Cys Al a
Ala Ser Ay Phe Thr Phe Asp u Tyr 20 25 30 Ay Mt
Hs Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp
Val 35 40 45 Ser Leu Ile Ser Ay Asp Ay Asp Tyr Thr
Ser Tyr Ala Asp Ser Val 50 55 60 Lys Gy Arg Phe Thr
11> ke Ser Arg Asp Asn Asn Lys Asn Ser Leu Tyr 65 70 75
Leu Gn Met Asn Ser Leu Arg Thr Qu Asp Thr Ala
212 | Q¥ Tyr Tyr Cys 85 90 95 Ala Lys Asp Gy Tyr Pro Tyr
213> GaptifcgalAsp Phe Tyr Tyr Tyr Tyr Met 100 105 110 Asp
Val Trp Ay Lys @y Thr Thr Val Thr Val Ser Ser 115
120 125 <210> 66 <211> 390 <212> DNA 29/95 <213>
{220> Hono sapi.ens <220> <221> CDS '

{223> An artificially synthesized primer sequence

<400> 82
. ggetoctgag tocagetcaga agacgatcog coaccgocag ag ' 42

210> 83
Q11> 42
<212> DNA

213> Artificial

<220>

.{223> An artificially synthesized primer seauence
<400> 83

ggoggttegag tcagtataac gtgcgatcog ccaccgocag ag ' 42

<210> 84
Q11> 42

. <212> DNA

<213> Artificial

{223> An artificially synthesized primer sequence
<400> 84

gacggctgag tcageacaga ctgegatccg ccaccgocag ag 42

{210> 85
£211> 42




<222> (1).. (390) <400> 66 cag gtt cag otg gtg Gag
tot ggg gga ggc ttg gta caa cot ggg ggg 48 G n Val
AGn Leu Val Gn Ser Ay Gy;dsy Leu Val Gn Pro Gy
Gy 15 10 15 too ctg aga c o too tgt gca ace tot ggg
ttc ace ttt agg ago tat 96 Ser Leu Arg Leu Ser Cys
Ala Thr Ser Ay Phe Thr Phe Arg Ser Tyr 20 25 30 gac
atg act tgg gtc cgc cag get ooa ggg aag ggg otg gaa
o1t e gto 144 Asp Met Thr Trp Val Arg Gn Ala Pro Ay
Lys . Gy Leu Gu Trp Val 35 40 45 tea act ate agt ggg
<213>aé’ft'§§j’t'a'ggt aga aca cac tac aca gac too gtg 192 Ser
Thr 1le Ser Ay Ser Gy Ay Arg Thr His Tyr Thr Asp
<220>Ser_VaI 50 55 60 aag ggo egg tto ace ate acc aga gac
aat too aag ago acg ctg ttt 240 Lys Gy Arg Phe Thr
<223> | ke afftirf i A gl YASpthRs freSar iney sse@@nceThr Leu Phe 65 70 75
80 ctg~-caa atg aac ggc ctg age gee gag gac.acg goo
gtat at tgt 288 Leu Gn Met Asn Gy Leu Arg Ala Qu
<400> A8p Thr Ala Val Tyr Tyr Cys 85 90 95 gcg aaa ggg ggo
tggeadt cAtefa atflceAtsy B6@cdba gt 9Ot caa ctg tac4B836
ggggAFig&%tsg Ay GIygLeu Thr Ala Ser Ile Ala Val Val dy
Gn Leu Tyr 100 105 110 gac tac cac gga atg gac gtG
t99 99C caa ggg ace acg gtc acc gtc 384 30/95 Asp Tyr
: <210>\I—/|'g?s Ay Met Asp Val Trp Ay Gn @y Thr Thr Val Thr
- 115 120 125 tcc tca 390
<211> b6 . _

- <212> DNA

..iﬁfi€223>ffAn artlflciaily synthe5|zed BE TR sequence

{213> Artificial

{2202

223> An artificially synthesized primer sequence

<400> 86
gtcotegoaa ctgeggooca gocgeccatg goccaggtee agotegtgca gtoteg 56

<210> 87
211> 56

¢212> . DNA -
<213> Artificial

', {220}1 

400> 87
gtcctcgcaa'ctgcggccca gocgeccatg goccaggtca acttaaggga gtotee 56

<2105 88
<{211> 56
- <212> DA



Ser Ser 130 <210> 67 <211> 130 <212> PRT <213> Hono
sapiens <400> 67 Gn Val Gn Leu Val Gn Ser Gy Gy
@y Leu Val Gn Pro Ay Gly8 5 10 15 Ser Leu Arg
Leu Ser Cys Al.a Thr Ser Gly he Thr Phe Arg Ser Tyr 20
25 30 Asp Met Thr Trp Val Arg Gn Ala Pro Ay Lys Ay
Leu Au Trp Val 35 40 45 Ser Thr lie Ser Ay Ser Ay
@y Arg Thr H's Tyr Thr Asp Ser Val 50 55 60 Lys Ay

_<213>Ag&,m¢a|Thr Ile Thr Arg Asp Asn Ser Lys Ser Thr. Leu

: Phe 65 70 75 80 Leu Gn Met Asn Gy Leu Arg Ala Qu
Asp Thr Ala Vval Tyr Tyr Cys 85 90 95 31/95 Ala Lys

<2203y Ay Leu Thr Ala Ser Ile Ala Val Val Ay Gn Leu

: 110 Hs Ay Met Asp Val Trp Ay
<223 Gx'ha@'g' f’yﬁ%’Pﬂ\?%I edrﬁ’r”‘\‘iéﬁemﬁf’i‘ge 120 125 Ser Ser 130
210> 88 <211> 91

<400> 88
© . gtoctegoaa ctgoggecca gocggocaty gocgaggtge agetggigzega gtotge 56

<210> 89

<211> 56

<212> DNA
<213> Artificial

- <220>

{223> An artificially synthesized primer sequence

<400> 89
gtocteecaa stecggoeca gocggocate goccaggtec agotgcagga gteges 56

<210> 90
- <211> 56

<212> DNA
<213> Artificial

220>

<223 An aftificial[y synthesized primer seguence

_<400> 90 _ _
‘gtoctogoaa ctgegeococca gocggccate goccaggtec agotgitgca gtetege ' 56

210> 91
Q11> 56
¢212> DNA

213> Artificial



<212> DNA <213> Artificial <220> <223> An
artificially synthesized tenplate |inker sequence
<400> 68 ggacaatggt caccgtcigds tcaggtggtg gtggttcggg
tggt ggt ggt tcgggtggtg 60 gcggatcgga catccagatg
acccagtctc ¢ 91 <210> 69 <211> 28 <212> DNA <213>
Artificial <220> <223> An artificially synthesized
primer sequence <400> 69 32/95 gcaccctggt caccgtctcc
tcaggtgg 28 ''. <210> 70 <211> 28 <212> DNA <213>
Artificial <220> <223> An artificially synthesized
'<2ﬂppriner sequence <400> 70 ggacaat ggt caccgtctct
<223>t aag@t gic28ly sdtiksizel pe2del>seA@encac212> DNA <213>
Artificial
<400> 91
gtcctegeaa ctecgeccca googgccatg goccaggtac agotgeagea gtoagg 56

2100 92
211> 48
{212> DNA : .
<213> Artificial

<220>

{223> An artificially synthesized primer sequence

{400> 92
gagtcattct cgacttgogg ccgeacgttt gatttccace ttggtccq 48

L2100 93
211> 48
<212> DNA |
213> Artificial -

© 2200
223> An artificially synthesized primer sequence

gagtcattot cgacttgege ccgcacgttt gatctccage ttggthc o 48 )

210> 94

Q11> 48
(212> DNA
| {213> Artifisial



<220> <223> An artificially synthesized priner
sequence <400> 71 gaaccctggt caccgtctcc tcaggtgg 28
<210> 72 <211> 28 <212> DNRygs<213> Artificial <220>
<223> An artificially synthesized prinmer sequence
<400> 72 ggaccacggt caccgtctcc tcaggtgg 28 33/95
<210> 73 <211> 32 <212> DNA <213> Artificial <220>
<223> An artificially synthesized prinmer sequence
<{220><400> 73 ggagactggg tcatctggat gtccgatccg cc 32 <210>

7 211> 3 212> DNA .<213> Artifici al 220 223
@255 [ TRy TS R L BEG IR soquence: 24000 34

<400> 94 _
"gagtocattet cgacttgcge ccgoacegtit gatatccact ttegtceco 48

<210> 95

211> 48

<212> DNA

- 213> Artificial

<2205

<223> An artificially synthesized primer sequence

<400> 95
gagtcattct cgacttecge ccgeacgttt gatetccace ttgstcece 48

210> 96
C<211> 48
<212> " DNA
£213> Artificial

<2205

{223> An artificially synthesized primer sequence

' ‘ <400> 96

<210> 97

<211> 48

<212> DNA

213> Artificial

220> _



'ggagactgag t cat cacaac atccgatccgcc 32 ‘<210> 75 <211>

CK223>

<400>

32 <212> DNA <213> Artificial <220> <223> An
artificially synthesized prj sequence <400> 75
ggagactgcg tcaacacaat ttccgatccg cc 32 34/95 <210> 76
<211> 32 <212> DNA <213> Artificial <220> <223> An
artificially synthesized priner sequence <400> 76
ggagact ggg tcatcacgat gtccgatccg cc 32 <210> 77 <211>
34n ar2ik23i aPNAsynERekIZ2dAlrti hdrl §dgBdncs220> <223> An
artificially synthesized primer sequence ' <400> 77
ggagactgcg tgagtgtcgt ttccgatccg cc 32 <210> 78 <211>
327

Hgagtqattct cegactteceg cogocacctag gacggtgace ttggtoce 48

<210>

<2112
<212>
<213>

<220>

- <223

<400>

g8

48

DNA
Artificial

‘An artificially synthesized primer seguence

a8

~ gagteatict cgacttgegg cocgeacctag gacggteage tiggtcce . 48

210>
211>

IRRVA b

R Ik

<2205
- <223>

<400>

99

48

DNA
Artificial

An artificially synthesized primer seguence

99

.  gagtcattct cgacttgcgg pcgcacctaa aaqggtgagp tgggtccc - 7' 48 -

210>

Q1
<212
213

<220>
<223

100
182
DNA
Artificial

An artificially synthesized scFv sequence




<212> DNA <213> Artificial <220> <223> An
artificially synthesized priner sequence <400> 78

ggagact gag tcagcacaatttccgq%?%g cc 32 35/95 <210> 79
<211> 42 <212> DNA <213> tificial <220> <223> An
artificially synthesized primer sequence <400> 79

ggcggct gcg tcaacacaga ctgcgatccg ccaccgccag ag 42

Trp

<210> 80 <211> 42 <212> DNA <213> Artificial <220>
<223> An artificially synthesized prinmer sequence
<400> 80 gcaggctgag tcaaaacaga ctgcgatccg ccaccgccag
ag 42 <210> 81 <211> 42 <212> DNA <213> Artificial
220> <220>
{221> CDS
<222> (1).. (78Q)
<400> 100
'“'gcg gcc cag ccg goo atg gec gag gtg cag cte gte gag tot gge oot 48
Ala Ala Gin Pro Ala Met Ala Glu Val Gin Leu Val Glu Ser Gly Pro
1 b 10 15
gag gtg aag aag occt ggZ acc tca gitg aag gic tcc tge aag got tet 96
“Glu Val Lys Lys Pro Gly Thr Ser Val Lys -Va! Ser Cys Lys Ala Ser
20 - 25 30
gga ttc acc ttc act age tot tot cta cag teg gtg cga cag goc ot 144
Gly Phe Thr Phe Thr Ser Ser Ser Leu GIn Trp Val Arg Gin Ala Arg
35 40 45
gec cga cgc ctt gag ttt ata gga cgg ote gte ottt ggc agt gga aag 192
Gly Arg Arg Leu Glu Phe [le Gly Arg Leu Val Leu Gly Ser Gly Lys
© 5O 55 60
aca aac tac gca cag aat ttec cac gaa aga gic acc att aac agg gac 240
Thr Asn Tyr Ala Gln Asn Phe His Glu Arg Val Thr 1le Asn Arg Asp
65 70 15 80
ago aca goc tac atg gag Gtg aco ggo otg aga too gaa 288 o
m' Iﬁf}A[ény?“ “ ole Leu e e L e
90 95
‘gac acg geo gtg tat tat tgt goc gta gat teg git age tac ggt gac 336
Asp Thr Ala Val Tyr Tyr Cys Ala Val Asp Trp Val Ser Tyr Gly Asp
100 105 110
tac gtt cac agt cgg gtc ggt ttt gat atc tgg gec caa geg aca atg 384
Tyr Val His Ser Arg Val Gly Phe Asp lle Gly GIn Gly Thr Met




<223> An artificially synthesized prinmer sequence
<400> 81 ggtggctgag tcagcacata ggacgatccg ccaccgccag
ag 42 <210> 82 36/95 <211z 42 <212> DNA <213>
Artificial <220> <223> An artificially synthesized
prinmer sequence <400> 82 gggtcctgag tcagctcaga
at acgat ccg ccaccgccag ag 42 <210> 83 <211> 42 <212>
DNA <213> Artificial <220> <223> An artificially
syfighesi zed pri mgpg sequence <4Q8> 83 ggcggttgag
t cagt at aac gtgcgatccg ccaccgccag ag 42 <210> 84 <211>
- 42 <212> DNA <213> Artificial <220> <223> An
- gtc acardibftceitah lggt ynichesgiz eck prt per etegpiene azet <4004384

val THHAGI9RL 920 &1 FRICARRYER, SLIERAERCHCEICRIEPY ag 42

130 135 ' 140

get gec gga tog gac atc gtg ate acc cag tet cca gac tee otg got 480
" Gly Gly Gly Ser Asp lle Val Met Thr Gln Ser Pro Asp Ser Leu Ala

145 150 155 160
gtg tot ctg gge gag age goc acc atc acc tgec ageg egocc agt cag agt 528
. Val Ser Leu Gly Glu Arg Ala Thr Ile Thr Cys Arg Ala Ser Gln Ser
165 : : ' 170 : : 175 -
..gtt age agc agc tac tta gco tgg'tac cag cag aag oot gge cag get 576

Val Ser Ser Ser Tyr Leu Ala Trp Tyr Gin GIn Lys Pro Gly GIn Ala
180 185 190

ccc agg cte ctc ate tat got gog tec agc agg goc act gge atc coa 624
Pro Arg Leu Leu Ile Tyr Ala Ala Ser Ser Arg Ala Thr Gly lle Pro

195 200 205
gac agg ttc agt geoc agt gegg cct gegg acg gac tic act otc acc ate 672
 Asp Arg Phe Ser Gly Ser Gly Pro Gly Thr Asp Phe Thr Leu Thr 1le
o210 0 215 . o220
" agc aga ctg gag cc_t gaa 'gat ttt gea gta tat tat tgt cag cag tat- 720

i “SerrArg_Leu Giu Pro Glu Asp Phe Ala Vai Tyr Tyr Gys GIn GIn Tyr

;;230{;,;:;_:mw__;:
get aac tea coco tta tte act tic ggc cct ggg acc aaa gig gat ate 768
Gly Asn Ser Pro Leu Phe Thr Phe Gly Pro Giy Thr Lys Val Asp lle.
245 250 255
aaa cgt gcg goo gc ' | . . 782

Lys Arg Ala Ala
260




<210> 85 <211> 42 37/ 95
<220> <223> An artificially synthesized priner

sequence

ccaccgccag ag 42

Artificial

pri mer sequence

<400> 85 tggggctg
<210> 86 <

<220>

11> 56

<212> DNA <213> Artificial

hd cagcataaa attcgatccg

: <212> DNA <213>
<223> An artificially synthesized
<400> 86 gtcctcgcaa ctgcggccca

<210> 87

gccggcecat ggcccaggt gc agctggtgca gtctgg 56
<211> 56
artificially synthesized prinmer sequence

<210>gnot gg 56

<212> DNA <213> Artificial

<212>

<220>

DNA

“Asp Thr Ala

<211> 260
{212> PRT
{213> Artificial
{2200
223> Synthetic Construct
<400> 101
~-Ata Ala Gin Pro Ala Met Ala Glu Val Gin Leu Val Glu Ser Gly Pro -
1 5 10 15
Glu Val Lys Lys Pro Gly Thr Ser Val Lys Val Ser Cys Lys Ala Ser
20 25 ' 30
Gly Phe Thr Phe Thr Ser Ser Ser Leu Gin Trp Val Arg GIn Ala Arg
' 35 40 45
Gly Arg Arg Leu Glu Phe [le Gly Arg Leu Val leu Gly Ser Gly Lys
- 50 55 80 B
'”L”5fHF5A§HTTyETAré%Giﬁﬂﬁsh;PhefHiéﬁélﬁ%A¥é§V£1fTHrfT1éfAéh&Afg;Aéﬁ;@Qfd;'Lh*i' ”“3 445“3“*“”J“:5““'L”
65 70 75 80
Met Ser Thr Ser Thr Ala Tyr Met Glu Leu Thr Gly Leu Arg Ser Glu
85 . 90 95
Val Tyr Tyr Cys Ala Val Asp Trp Val Ser Tyr Gly Asp

<223> An
<400> 87

gt cct cgcaa ctgcggccca gccggeccatg gcccaggtca acttaaggga
<210> 88 <211> 56




Tyr

Val

 Gly

146

Val

Val

Pro

_Aep

i J“&Téio;iﬁgf;;w:;J;”tm,m;zrs:;mwu_m.;1¢g;¢;mr;220;g;-gJM“LM_J.“”;";IJQ;;;L;M;;;L;:,J;;;.fmmgﬁ_Tf;j;”;;m

3 8/95 <213> Artificial <220> <223> An artificially
synt hesi zed prinmer sequence <400> 88 gtcctcgcaa

ct gcggcccagccggccat g gcccag agct ggtgga gtct 56
<210> 89 <211> 56 <212> DN%h%£21%> %?t??ic?al ggZO>
<223> An artificially synthesized prinmer sequence
<400> 89 gtcctcgcaa ctgcggccca gccggccatg gcccaggtge
agctgcagga gtcggg 56 <210> 90 <211> 56 <212> DNA

- <213>1pArtificial <230 <223> An arfoificially

synt hesi zed prinmer sequence <400> 90 gtcctcgcaa
ct gcggccca gccggecatg gcccaggtge agectgttgca gtctge 56
<210> 91 <211> 56 <212> DNA <213> Artificial 39/95

Vaﬁzl%os>3er Arg Val Gly Phe Asp lle Trp Gly Gin Gly Thr Met
115 120 125

Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
130 135 140

Gly Giy Ser Asp Ile Val Met Thr GIn Ser Pro Asp Ser Leu Ala
. ’ 150 - . ..155. . 160 .- .. -

Ser Leu Gly Glu Arg Ala Thr Ile Thr Cys Arg Ala Ser Gin Ser
165 170 175

_Ser Ser Ser Tyr Leu Ala Trp Tyr GIn GiIn Lys Pro Gly Gin Ala

180 ' 185 ' 190

Arg Leu Leu |le Tyr Ala Ala Ser Ser Arg Ala Thr Gly Ile Pro
9 20 205 -

Arg Phe Ser_Gly Ser Glerrp G!y Thr Asp Phe Thr Leu Thr Ile

:Ser
225

Gly

Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys GIn Gin Tyr

230 235 ' 240

Asn Ser Pro_Leu Phe Thr Phe Giy Pro Gly Thr Lys Val Asp lle
245 ' 250 . 258



<223> An artificially synthesized prinmer sequence
<400> 91 gtcctcgcaa ctgcggccca gccggcecatg gcccaggt ac
agctgcagca gtcagg 56 <210>,92 <211> 48 <212> DNA
<213> Artificial <220> <2252 An artificially

synt hesi zed priner sequence <400> 92 gagtcattct
cgacttgcgg ccgcacgttt gatttccacc ttggtccc 48 <210> 93
<211> 48 <212> DNA <213> Artificial <220> <223> An
artificially synthesized priner sequence <400> 93
gagtcattct cgacttgcgg ccgcacgttt gatctccacc ttggtccc
48 <210>'94 <211> 48 <212> DNA <213> Artifici al

Lys AvBOARBA1a<220> <223> An artificially synthesized primer

1

sequepge <400> 94 gagtcattct cgacttgcgg ccgcacgttt
gatatccact ttggtccc 48 -

<210> 102
<211> 167
<212> DNA
213> Artificial
- <220> |
<223>  An artificially synthesized scFv sequence
{2202
<221> €DS
222> (1)..(765)
<400> 102 _
gcgZ goc cag cog goc atg goc cag glte cag ctig cag gag tog gga gea 48
Ala Ala Gln Pro Ala Met Ala Gin Val GIn Leu GIn Glu Ser Gly Ala
5. ' 10 _ 15
 gag gtg aaa aag cco ggg gag tot otg aag atc toc tet aag get tot .96

Glu Val Lys Lys Pro Gly Glu Ser Leu Lys lle Ser-Cys Lys Gly Ser

20 : 25 . 30

~ Gly Tyr Ser Phe_Thr_Ser_Asn Trp lle Gly Trp Val Arg GIn Met Pro

35 40 45

ggg aaa ggc ctg gag tgg atg gge atg atc tat cot ggt gac tot gac 192

Gly Lys Gly Leu Glu Trp Met Gly Met Ile Tyr Pro Gly Asp Ser Asp
50 55 . 60

" ace atg tac agt cag tcc ttc aaa gge cag gtc ace ctc tca gtc gac 240



Thr
65

aag

Lys

- gac

Asp

teg
~Trp

tca

Ser

. gac
Asp
145

gaa_
G]u

. tac

ate

[He

gec
Gly

“Tyr L

<210> 95 <211> 48 <212> DNA <213> Artificial <220>
<223> An artificially synthesized priner sequence
<400> 95 gagtcattct cgacttgg ccgcacgttt gatctccacc
“ttggtccc 48 <210> 96 <211> <212> DNA <213>
Artificial <220> <223> An artificially synthesized
primer sequence <400> 96 gagtcattct cgacttgcgg
ccgcacgttt aatctccagt cgtgtccc 48 <210> 97 <211> 48

MeT 22 3Py ssR PR LAY BiY BG @1 W20 k@D AsF223> An
art|f|C|aII§ synt hesi zed prinmer sequenc <400> 97
gagtcattct7 gacttgcgg ccg %cctag gacggté@cc ttggtccc
48 <210> 98 <211> 48 <212> DNA

teo gte age acc goc tac ctt cag tgg agc agec ctg cag geo teg 288
Ser Val Ser Thr Ata Tyr Leu GIn Trp Ser Ser Leu GIn Ala Ser

85 90 95
act gee otg tat tac tegt geg aga gic cct aac tta age agt goco 336

Thr Ala Leu Tyr Tyr Cys Ala Arg Val Pro Asn Leu Ser Ser Ala

100 _ 105 110
cac tot ttt gac tac izg ggc cag gge acoe ctg gtc ace gte too 384
His Ser Phe Asp Tyr Trp Gly GlIn Gly Thr Leu Val Thr Val Ser
115 120 125

get get get get tog gzgt egt get gat teg get gel goo gea tog 432
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
130 135 140
atc cag atg acc cag tot cca ggec acc atg tocc ttg tot cca geg 480
1le Gin Met Thr Gln Ser Pro Gly Thr Met Ser Leu Ser Pro Giy

150 155 160
aga goc ace otc tec tgc agg goc agt cag agt gtt agec acc acc 528

Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Thr Thr .
o 165 170 N 1

tta gchtgg tat3cag~7 -aaa cct gegc cag.got cco aga ctc,ctc 576

qu:x?é:,t' “:Eﬁ[hi It Lygfprbfa1yte1th]aiPbeArgf'*”QV”*' ot e ;_A;;m_;¢;¢;j”;.G;L
o 100 o s s

tat get gea toc agec agg goe act ggc atc ceca gac agg ttc agt 624

Tyr Gly Ala Ser Ser Arg Ala Thr Gly ile Pro Asp Arg Phe Ser
195 ' 200 E 205

agt ggg toct gge aca gac ttc act ctc acc atc aac aga ctg gag 672
Ser Gly Ser Gly Thr Asp Phe Thr-Leu Thr [le Asn Arg Leu Glu



<213> Artificial <220> <223> An artificially

synt hesi zed prinmer sequence <400> 98 gagtcattct
cgacttgcgg ccgcacct ag gacgg%ﬁggc ttggtccc 48 <210> 99
<211> 48 <212> DNA <213> ificial <220> <223> An
artificially synthesized primer sequence <400> 99
gagtcattct cgacttgcgg ccgcacctaa aacggtgagc tgggtccc
48 <210> 100 <211> 782 <212> DNA <213> Artifici al

015220> <223> Apqartificially gynthesized scFv sequence

42/ 95 <220> <221> CDS <222> (1).. (780) <400> 100
gag gcc cag cog goo atg gcc gag gtg cag ctg gtg gag

cot gztaoéatgﬂﬂ ééﬁtgtﬂ'azat Ak@ té& dadost BriogA secMida ddga G d20/al

gt g aag aag
Pra G[é’oﬁspd:d‘ﬁ pd@ a?Tgrjty Cé%é rbhzs gr%’ov%g%era%eé' g t tot 96
225 230 _ 235
ctc act ttc gge gga ggg acc aag ctg gag atc aaa cgt gog goc g6 767

Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys Arg Ala Ala

{2102
2112
{212
{213>

- L2200
- K223

<400>

245 250 . 255

103

255

PRT
Artificial

Synthetic Construct

103

Ala Ala Gin Pro Ala Met Ala Gin Val GIn Leu GIn Glu Ser Gly Ala

1

5 o 10 15

"~ Glu Val Lys Lys Pro Gly Giu Ser Leu Lys lle Ser Cys Lys Gly Ser

20 25 30

Gly Tyr Ser Phé Thr Ser_As_n Trp lle Gly Trp Val Arg Gin Met__Pro

35 - a0 45

Gly Lys Gly Leu Glu Trp Met Gly Met Ile Tyr Pro Gly Asp Ser Asp
50 55 6 |




AQu Val Lys Lys Pro Ay Thr Ser. Val Lys Val Ser Cys
Lys Ala Ser 20 25 30 gga tto ace ttc act ago tot tot
cta cag tgg gtg oga cag goo, 144 dvy Phe Thr Phe
Thr Ser Ser Ser Leu Gn Trp Val Arg Gn Ala Arg 35 40
45 ggc cga ego ctt gag ttt ata gga egg ctc gtc ott ggc
agt gga aag 192 Gy Arg Arg Leu Gu Phe lie Ay Arg
Leu Val Leu Gy Ser Ay Lys 50 55 60 aca aac tac gca
Thr M&AByresdr & hCsce e J3a GRYEIPVEI aneLal Beravd AGg gac 240
Thr Asn Tyr_Ala G n Asn PQ? Hs Qu Arg é/d’:ﬂ Thr lie
65 Asn Arg Asp7065 70 75 80 g too aca age ace gee tac
atg gag ctg ace ggc ctg aga too gaa 288 Mt Ser Thr
Ser Thr Ala Tyr Met Gu Leu Thr dyLeu ArgSer G u 85
. 90 95 gac acg gcc gtg tat tat tgt gcc gta gat tgg gtt
Lys Sergéalt Ser Gyt Algalyr 386 GImdpp Par Sat hewdin Flar SeTyr Cys Al a
Val Asp dgp Val Ser TyreQ@y Asp 100 1§ 110 tac gtt
cacagt egg gtc ggt ttt gat ate tgg ggo caa ggg aca atg
- 384 Tyr Val H's Ser Arg Val Gy Phe Asp lie Trp Ay
Gn dy Thr Met 43/95 115 120 125 gte ace gtc tot tea

- gt ggt ggt t t qggt t t 432 Val
weo i B & ol APy e 8% L bR B, &
- Ser. Gop 130 135 140109t ggc gga togigac ate gtg atg

ace cag tot cca gee tee ctg get 480 Gy Ay Ay Ser
‘Asp Ile Val Met Thr G n Ser Pro Asp Ser Leu Ala 145
150 155 160 gtg tot etg ggc gag agg gee ace ate ace

| --Trﬁ_ Hisggera%- &%efﬁgltrp%qgﬁqllgtﬁlysaﬁr Leu Val -Thr Val Ser.
115 120 125

- Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
130 : 135 140

“Asp tle GIn Met Thr GIn Ser Pro Gly Thr Met Ser Leu Ser Pro Gly
145 . 150 155 160

" Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Thr Thr
185 - 170 o 175

v"Lys Pro Gly I Ala Pro Arg Leu Leu™

1le Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
195 200 ' 205

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ife Asn Arg Leu Glu




Val Ser Leu Ay GQu Arg Ala Thr Ile Thr Cys Arg Ala
Ser Gn Ser 165 170 175 gtt age age ago tac tta gee
tgg tac cag cag aag cot ggeS(%%g get 576 Val Ser Ser
~Ser Tyr Leu Ala Trp Tyr Gn n Lys Pro Gy Gn Ala
180 185 190 tee agg etc etc ate tat get gcg too age
agg gee act gge ate cca 624 Pro Arg Leu Leu lle Tyr
Ala Ala Ser Ser Arg Ala Thr Ay Ile Pro 195 200 205
2@ee agg tte agisggc agt ggg emf ggg aeg gee ttc act
etc ace ate 672 Asp Arg Phe Ser Ay Ser Ay Pro Ay
Thr Asp Phe Thr Leu Thr Ile 210 215 220 age age ctg
cot gaa gat ttt gca gta tat tat tgt cag cag tat

2 er r u P Tyr Tyr
Pro @l Pspcfﬁ' \%Jl'l.r?r gﬁrsléfgg?ri%' E%Qaigg‘% %{? gea ccec tta
225 tte act tte23ggc cot ggg aé¥ aaa gtg gat #Pe 768 dy
Asn Ser Pro Leu Phe Thr Phe Gy Pro Gy Thr Lys Val
Asp Ile 245 250 255 aaa cgt geg gee go 782 Lys Arg
Al'a Ala 260 44/95 <210> 101 <211 > 260 <212> PRT

Leu TH2A G AV diyfdiGital Lys280%15223bysSyrt ket Aie Const ruct
. <400> 10 : 950 255

_-<210> 104
--<211> 788

212> DNA
<213> Artificial

- <2200

<223> An artificially synthesized scFv sequence

Q20>
<221> ©DS
222> (1).. (786)

<400> 104 _ _ _ _ ,
ECE £C6 cag ccg gcc.afg gee cag gig cag ctg cag gag tog ggg.gga 48
~ Ala Ala Gin Pro Ala Met Ala Gin Val GIn Leu GIn Glu Ser Gly Gly
T R | S

géc tteg git cag cct ggg'ggg tec cte aga ctc tece tgt gea geo tet 96 -

Asp Leu Val GIn Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser
' 20 25 30

gga ttc acc ttt gat gaa tat gge atg cac tgg gtc cgt cag got cea 144
‘Gly Phe Thr Phe Asp Glu Tyr Gly Met His Trp Val Arg GIn Ala Pro
35 : 40 45



Ala Al aGn Pro Al a Mt Ala GI u Val Gi n Lau
ValQu Ser Gy Pro 15 10 15 du Val Lys Lys Pro Ay
Thr Ser Val Lys Val Ser Cysg, k)gs Ala Ser 20 25 30 Qy
Phe Thr Phe Thr Ser Ser Ser Lau Gn Trp Val Arg Gn
Ala Arg 35 40 45 Ay Arg Arg Leu Gu Phe Ile Ay Arg
Leu Val Leu Ay Ser Ay Lys 50 55 60 ThrAsn Tyr Al a
Gn Asn Phe Hs Au Arg Val Thr Ile Asn Arg Asp 65 70
gee aa%%ﬁ%tg'@% t@%rgta' ftgt Sg{ afih Ea'gb:QSNg@TQ_@tr gd\ibga\t/GaUTLeu _r_ Thr q(/31 y
eu er \ r a yr Tyr s
61y Lyg GIn et ﬁi%p“’?r"%’%é? %%3?%? %Vyps/ﬂs@‘yﬁ}’g " 100 105 110
50fyr Val His Seés Arg Val Ay Bhe Asp lie Trp Ay Gn
Gy Thr Met 115 120 125 Val Thr Val Ser Ser Ay Qy
Gy Ay Ser Ay dy Gy @Gy Ser dy 130 135 140 dy
aca ta@ {atGliop @ertcAghe [ahe extalceavBic Tw alG fooSeaR 43¢0 Asp?Ser
e u pdu Arg Al a
Thr sél:htbr%é Aséds'%rlé@ L}§% A’ﬂﬁpg PN@}rhrﬁ@féeeir‘reﬁ‘l%r? wpdu_Arg A
65  Ser Ser Ser7°Tyr Leu Ala Trp Tyr Gn Gn s Pro Ay
. Gn A a 180 185 190 Pro Arg Leu Leu lie Tyr Ala Al a
~Ser Ser le Pro 195 2 0 205 Arg
ca e (P\PIEIRT GG OB BESP T HoTIERE S Led oo
Asn Adni Bys Asn Ser Leu Tyr Leu Gin Met Asn Ser Leu Arg Thr Glu
85 90 95

“-gac acc goc ttg tat tac tgt gca aaa gat geg tac ccc tat gac. agg 336
Asp Thr Ala Leu Tyr Tyr Cys Ala Lys Asp Gly Tyr Pro Tyr Gly Arg

- 100 105 110
gac ttc tac tac tac tac atg gac gtc tzg ggc aaa ggg acce acg gtc 384
Asp Phe Tyr Tyr Tyr Tyr Met Asp Vat Trp Gly Lys Gly Thr Thr Val
115 120 125
acc gtc tecc tea get egt ggt get tog get get get gec tot ggo gt 432
Thr Val Ser Ser Gly Giy Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
“130 135 140
ggc gea teg cag tot get ctg act cag cca oot tca gog tot ggg acc 480

Gly Gly Ser GIn Ser Ala Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr
145 150 155 - 1860

ro Gly GIn Arg Val Thr Ile Ser Gys Ser Gly Ser Ser Ser Asn ile
' 165 170 175

gaa act aat tat gta tac tgg tac cag cag ctc ccg gga acg ECC GGG 576 -
@lu Thr Asn Tyr Val Tyr Trp Tyr @In Gin teu Pro Gly Thr Ala Pro '

180 185 190

agg ctc ctec atc tot atg aat aat cac cgg cco tca ggg gtc coct gac k 624



210 215 220 Ser Arg Lau Qu Pro GQu Asp Phe Ala Va
Tyr Tyr Cys A n Gn Tyr 225 230 235 240 dvy Asn Ser
Pro Leu Phe Thr Phe dvy Pro%(gsy Thr Lys Val Asp lle
245 250 255 46/95 Lys Arg a Ala 260 <210> 102 <210
767 <212> DNA <213> Artificial <220> <223> An
artificially synthesized scFv sequence <220> <221>
CDS <222> (1).. (765) <400> 102 gcg gee cag cog gee
Arg Lat GulRe SerMeglgn g Hed greagh §a0a6lyowmIgea gpa 48 - Al a
- Al 5G’n Pro Ala g{% Ala G n Val fgn Leu Gn Qu Ser
GlffbAla15101 gag gtg aaa 5ag CO00 ggg gag tot ctg
aag ate too tgt aag ggt tot 96 du Val Lys Lys Pro
cga 1:'!:(41\?I yct%gld é@raa %ldt l‘gécc" al‘.& ‘%caSEEc %’c 81%% g'cgc%)étag%gr gsg CgCBO
Arg Pf@a@mt@jycﬁ% '—l’&éﬁer aly Tmylserséfa ﬁﬂ’eLeﬁwNﬂSbhe ®&n Trp Ile
ofgd y Trp Val Ar,gsG n Met Pro 3fjp 40 45 ggg aaa ggc otg
gag tgg atg ggg atg atc tat cot ggt gac tot gac 192
Gy Lys Ay Leu Qu Trp Met Ay Met Ile Tyr Pro Gy

sgg ctdSEeSR% A§[kat gag got gat tat tac tgt gea gea tgg gat 720
Gly Leu Arg Ser Glu Asp Giu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp
295 ' 230 235 240
gac ggo ctg agt gegt ctg cgt tzg gtg ttc ggc gga ggg ace aag otg 768 .
Asp-Gly Leu Ser Gly Leu Arg Trp Val Phe Gly Gly Gly Thr-Lys Leu -
245 250 o 255
acc gtc cta gegt geg gooc g 788
Thr Val Leu Gly Ala Ala
260
<2100 105
211> 262
{212> PRT

213> Artificial

220>
£{223> Synthetic Construct

‘Ala Ala GIn Pro Ala Met Ala GIn Val GIn Leu Gln Glu Ser Gly Gly
1 o B 10 : 15

- Asp Leu Val GIn Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser

20 25 30




Gly

Gly

50 55 60 ace atg tac agt cag too ttc aaa ggc cag gtc
ace etc tea gtc gac 240 47/95 Thr Met Tyr Ser G n Ser
Phe Lys Ay Gn Val Thr Leusgar Val Asp 65 70 75 80
aag too gtc ago ace goo tac ctt cag tgg age age ctg
cag goo tog 288 Lys Ser Val Ser Thr Ala Tyr Leu Gn
Trp Ser Ser Leu G n Ala 5er 85 90 95 gac act goo ctg
tat tac tgt gcg aga gto cot aac tta age agt goo 336
Asp Thr Ala Leu Tyr Tyr Cys Ala Arg Val Pro Asn Leu

Ser Ser Ala 100 5110, cac tot ftt_ gactac tgg
PhggtrdAg ’GQCG'HS[ riﬁ?b Mgt g'sag'g’g&t’cgrtgogl ”3%'5 P'%r p Hs Ser
Phes Asp Tyr Trp @y Gn Ay Thr4iau Val Thr Val Ser

115 120 125 teaggt ggt ggt ggt tog ggt ggt ggt ggt
tog ggt ggt ggc gga tog 432 Ser Ay Ay Ay Gy Ser
Gy dy Gy Ay Ser dy Gy Ay dy Ser 130 135 140

L;Qat?lyaéeﬁ (ﬁﬁgl'rﬁt\/gi @F@ LE@Q!J @&r @EﬁA&gélyaﬁs% BLO tee ttg
Goa ggg 4 Asp | Thr G n Ser Pro Ay

| 50Thr Met Ser Lé@ Ser Pro Gly i‘hS 150 155 160 gaa.aga

Thr

65

Asn

Asp

Asp

" Thr

goo ace etc too tgc agg. gcc agt cag agt gtt age ace
ace 528 G u Arg Ala Thr Leu Ser Cys Arg Ala Ser G n
Ser Val Ser Thr Thr 165 170 175 tac tta gcotgg
sdratyeagaagacar 0al gge coagrgete Tlool Bgser. ArgtAspct ¢ 576. . . . .
Tyr Lau AIaTTrp Tyr G n Gi7g1 Lys Pro Ay &Gn Ala Pro
ArgLeu Leu f80 185 190 ate tat ggt gca too age agg
'goo act gge ate cca gao agg ttc agt 624 Ile Tyr Gy
Ala Ser Ser Arg Ala Thr Gy Ile Pro Asp Arg Phe Ser.
Asn Lys Asn Ser Leu Tyr Leu GIn Met Asn Ser Leu Arg Thr Glu

85 90 95

Thr Ala Leu Tyr Tyr Cys Ala Lys Asp Gly Tyr Pro Tyr Gly Arg
' 100 105 110

Phe Tyr Tyr Tyr Tyr Met Asp Val Trp Gly Lys Gly Thr Thr Val
115 120 125

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
130 : 135 140

Gly

145

Pro

Giy”Sef Gin.Ser Afa.Leu“Thf GfﬁIPro PFo.Ser”Aléuéef Gly fhf"" -

150 155 160

Gly Gin Arg Val Thr lle Ser Cys Ser Gly Ser Ser Ser Asn lle
| | 165 170 . 175



21> Artificial

195 200 205 ggc agt ggg tot ggg aca gac ttc act ctc
ace ate aac aga ctg gag 672 dy Ser Gy Ser Ay Thr
Asp Phe Thr Leu Thr Ile Asn54%9§5g Leud u 48/95 210 215
220 cct gaa gat ttt gca gtg tat tac tgt Gag cac tat
gtt age tca cgg 720 Pro Qu Asp Phe Ala Val Tyr Tyr
Cys Gn H's Tyr Val Ser Ser Arg 225 230 235 240 etc
act ttc ggc gga ggg ace aag ctg gag ate aaa cgt gcg

Glu TIICAnOTyr 'd TykElp THF dPhe& 1 CGlyy &y 6  YhrThra kgs Leu G u
lie L}/s Arg Ala A a 45 250 255 % 0> 103 <211> 255

<212>188RT <213> Art'Pficial <2205 23> Synthetic
Construct <400> 103 Ala Ala Gn Pro Ala Met Ala G n
Val Gn Leu Gn Qu Ser Ay Ala 15 10 15 du Vval
Lys Lys Pro Gy GQu Ser Leu Lys Ile Ser Cys Lys Ay

Arg LeBekeu20le2%pr3Bt Ah\AsT\His Bex PRhEerTREY BerPraskspTrp Ile Ay
Trpsval Arg Gn Mg Pro 35 40 45 Ay Lys Gy Leu Gu
‘Trp Met Ay Met Ile Tyr Pro Ay Asp Ser Asp 50 55 60
49/95 Thr Met Tyr- Ser Gn Ser Phe Lys Gy G n Val Thr
Leu Ser Val Asp

Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lle Ser
210 ' 215 220

~Gly Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp
225 230 235 240

Asp Gly Leu Ser Gly Leu Arg Trp Val Phe Gly Gly Giy Thr Lys Leu
' 245 250 ' 255

Thr ¥al Leu Gly Ala Ala
- 260

Q210> 106 -
211> 788
. <212> DNA

<220 |
<223> An artificially synthesized scFv seaquence

<220>
<221> CDS
<222> (1).. (786)




65 70 75 80 Lys Ser Val Ser Thr Ala Tyr Leu dn Trp
Ser Ser Leu G n Ala Ser 85 90 95 Asp Thr Ala Leu Tyr
Tyr Cys Ala Arg Val Pro Asnsd&u Ser Ser Ala. 100 105
110 Trp His Ser Phe Asp Tyr Trp Ay Gn @y Thr Leu
Val Thr Val Ser 115 120 125 Ser Ay Ay Gy Ay Ser
Gy dy dy Ay Ser dy Ay dy Ay Ser 130 135 140
Asp lie Gn Met Thr Gn Ser Pro Gy Thr Met Ser Leu
<400>Seps Pr o Gly 145 150 155 160 GQu Arg Ala Thr Leu Ser

Ser Thr Thr 165 170 4375
sc8 R PGP THS 5o B BE PR C1G SpPLF 9% 08 (o o PS Ar g
Ala AlzeGinLee AlhB0R:t185 GO0al [Gén Tyw GE @IABer SerGSer Arg Al a
1 Thr Gy 4le Pro Asp ArgyPhe Ser 195 200 205 Gy Ser

Gy Ser y Thr Asp Phe Thr Leu Thr |lie Asn Arg Leu

G u 50/95 210 215 220 Pro Qu Asp Phe Ala Val Tyr-

gac t1e Ettqfaé cgtng g%gTﬁéE c\tlé‘lagas%%c %@d’ t8Y Qe dst 230 2359240

Leu Thr 5% sLeuGIuIIeLysArg
Asp Loy &a!Aﬁ'a &'4?5612 vz%s Lewm)ﬁﬂié@r Cys1 hha #lggSercn 12> pNA
<213>g¢Artificial 25 30
. gga ttc acc ttt gat gaa tat gec atg cac tgg gte cgt cag get ceca 144
Gly Phe Thr Phe Asp Glu Tyr Gly Met His Trp Val Arg Gln Ala Pro
35 .40 ' 45
“geg aag get otg gag teg gtec tet ctt att agt ggg gat ggo gat tac 192
Gly Lys Gly Leu Glu Trp Val Ser Leu Ile Ser Gly Asp Gly Asp Tyr
50 ' 55 60
aca tcc tat got gac tot gte aag pggec cga tie gee ate tec aga gac 240

Thr Ser'Tyr Ala Asp Ser Val Lys Gly Arg Phe Ala lle Ser Arg Asp
- 65 _ 70 75 80

aac aat aaa aac toc otg tat cte caa atg aac agt ctg aga act gag 288
Asn Asn Lys Asn Ser Leu Tyr Leu GIn Met Asn Ser Leu Arg Thr Glu
85 N 90 95

- gac acc pcc ttg tat tac tgt geca aaa gat ggg tac ccc_tat £2C agg 336
Asp Thr Ala Leu Tyr Tyr Cys Ala Lys Asp Gly Tyr Pro Tyr Gly Arg

100 105 110
gac ttc tac tac tac tac atg gac gtc tgg gec caa ggg acc acg glc 384
: Asp Phe Tyr Tyr Tyr Tyr Met Asp Val Trp Gly Gin Gly Thr Thr Val
' 115 : 120 125
acc gtc teo tea ggt get get get teg get get ggt gec tot ggo get - 432

" Thr Val Ser Ser Gly Gly &ly Gly Ser Gly Gly Gly Gly Ser Gly Gly
130. 135 140 '




E£EG
G l‘y
145

GGG

Pro

gaa

Gtu

‘aag

- Lys

Gga

" Arg

. BBE

Gly

- 225

_gac

" Asp

<220> <223> An artificially synthesized scFv sequence
<220> <221> CDS <222> (1).. (786) <400> 104 gcg gee
cag cog gee atg goo cag gtg %%g ctg cag gag tcg ggg
gga 48 Ala Ala G n Pro Ala Met Ala Gn Val Gn Leu
Gn du Ser Ay dy 1 5 10 15 gac ttg gtt cag cct ggg
ggg tee ctc aga etc tee tgt gca gee tot 96 Asp Leu
Val Gn Pro Ay Gy Ser Leu Arg Lau Ser Cys Ala Ala

agtaefcgz&gzﬁztfélg 138 &t lcee @6% cgrd tegade gc&agggaicc%ge aecggcac _
g grc ¢ t C P Phe As u
Aﬁgygerdgk? Sobt Vel %B'b G\?/é?r%?'é" A g Pgd’ E 40 45 51/ 95

ggg aag ggtisotg gag tgg gtigs cct ctt att ®§t ggg gat
ggc gat tac 192 dy Lys Ay Leu Gu Trp Val Pro Leu

Ile Ser Gy Asp Ay Asp Tyr 50 55 60 sea toe tat get
sqgacact @ gfcgroaaic ggb tedct ger geragn ot ers alga gad?®40
Glghélnsﬁrrg \@frThe‘l IEFe?’%%p C§oer891y@|ly kS s& YerANGh ARe Thr 1le

aac aat aaa aac too ctg tat

~ctg caa E@ﬁg aac agt cté %ga act gag 288 Asn Asn Lys

Asn Ser Leu Tyr Leu G n Met Asn Ser Leu Arg Thr Qu 85

0 988 805 435 il T g 07 9L

THey SsnABp VA1 YTyFyirp Ryo GTy 1IG1GLyu Arqg 6 O0hr185 Hrb0
180 185 190 '

cte cte atc tot atg aat aat cac ¢gg coo toa ggg gte cet gac - 624 .
Leu lLeu |le Ser Met Asn Asn His Arg Pro Ser Gly Val Pro Asp
195 200 205

ttc tect gge tec aag tot ggc acc teca geo toc ¢tg goc ate agt 672
Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lle Ser
210 _ ' 215 220

ctc cgg toc gag gat gag got gat tat tac tet goa geoa tgg gat 720
Leu Arg Ser -Glu Asp Giu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp
230 235 240

gee ote agt get ctg cet teg gteg tte gec gea geg ace aag gte 768

Gly Leu Ser Gly Leu Arg Trp Val Phe Gly Gly Gly Thr Lys Val
245 250 255

Thr

-260

210> 107
211> 262

<212> PRT

- <213> Artificial

Val Leu Gly Ala Ala |



gac ttc tac tac tac tac atg gac gtc tgg ggc aaa ggg
ace acg gtc 384 Asp Phe Tyr Tyr Tyr Tyr Met Asp Val
Trp Ay Lys Gy Thr Thr Val s 120 125 ace gto too
toe ggt ggt ggt ggt tog ggt ggt ggt ggc tot ggc ggt
432 Thr Val Ser Ser Ay Gy Ay Ay Ser Ay Gy Gy
Gy Ser Ay Ay 130 135 140 ggc gga tcg cag tot get
ctg act cag cca cot tca gcg tot ggg ace 480 dy dy
Ser Gn Ser Ala Leu Thr Gn Pro Pro Ser Ala Ser Ay
_ Thr 145 150 155 160 ccc ggg cag egg gtc ace ate tot
220>t gt tot gga age ago toe aac ate 528 Pro Gy Gn Arg
<223> Vainthé¥ic ldoestbmt Cys Ser Ay Ser Ser Ser Asn |le 165
' 170 175 gaa act eat tat gta tac tgg tac cag cag etc
Cog gga acg gco coo 576 du Thr Asn Tyr Val Tyr Trp
<400>Tye7 G n Gn Leu Pro Ay Thr Ala Pro 180 185 190 agg
etc etc ate tot atg aat eat cac egg coo toe ggg gtc
cot gac 624 52/95 Arg Leu Leu Ile Ser Met Asn Asn Hi s
Ala Algr GlnPire ABarieg Aja \fan VP?@'MQU fO56008e2By Glye ttc tat
1 ggc tee @ag tat ggc acqptea gee tee cigy goo ate agt
672 Arg Phe Ser Ay Ser Lys Ser Ay Thr Ser Al a Ser
Leu Ala Ile Ser 210 215 220 ggg etc egg tea gag gat
gag got gat tat tae tgt gca gca tgg gat 720 dy Lau

r..rI a Ala Trp
Asp L'?ﬁﬂsgalzfglé‘ fﬁgﬁAgﬁ gﬁ'@ Le'ggrﬁg%ggﬁ gy%é{aq%tégtg cgt tgg
_ gtg t2c ggc gga ggg2ace aag ctg 768 Asp Ay Leu Ser

.Gdy Leu Arg Trp Val Phe Gy AyQdy ThrLys Leu 245 250 . ..

255

- Gly Phe Thr Phe Asp Glu Tyr Gly Met His Trp Val Arg Gln Ala Pre
| 35 | 40 45

Gly Lys Gly Leu Glu Trp Val Ser Leu lle Ser Gly Asp Gly Asp Tyr
- 50 b5 60

Thr Ser Tyr Ala Asp Ser Val Lys Gly Arg Phe Ala ile Ser Arg Asp
65 - 70 ' 75 - 80

Asn Asn Lys Asn Ser Leu Tyr Leu Gln Met Asn Ser Leu Arg Thr Glu
&8 e 5

Asp Thr Ala Leu Tyr Tyr Cys Ala Lys Asp Gly Tyr Pro Tyr Gly Arg
100 105 110

Asp. Phe Tyr Tyr Tyr_‘ Tyr Met Asp Val Trp Gly GIn Gly Thr Thr Val
115 120 125




Thr

Gly
145

.Pro_

Glu

Lys

' Arg

Gly
225

ace gtc eta ggt gag goo go 788 Thr Val Leu Gy Ala
Ala 260 <210> 105 <211> 262 <212> PRT <213>
Artificial <220> <223> synstgggti c Construct <400> 105
Ala Ala Gn Pro Ala Met Ala G'n Val Gn Leu Gn Gu
Ser Ay dy 1510 15 Asp Leu Val Gn Pro Gy Gy
Ser Leu Arg Leu Ser Cys Ala Ala Ser 20 25 30 53/95
@y Phe Thr Phe Asp Gu Tyr Ay Met H's Trp Val Arg
Gn Ala Pro 35 40 45 Gy Lys Gy Leu Gu Trp Val Pro
Leu Ile Ser Ay Asp Ay Asp Tyr_. 50 55 6Q Thr Ser Tyr
Vah) S¢r R¢p %érﬁi’(/ﬁ?(y By Sey é'VA?EY ﬁ%’eﬁl’fh%erlqﬁé C%ér Ar g Aspy
1365 70 75 80 Asm Asn Lys Asnidfer Leu Tyr Leu G n Met
Asn Ser Leu Arg Thr Gu 85 90 95 Asp Thr Ala Lou Tyr
Tyr Cys Ala Lys Asp Ay Tyr Pro Tyr Ay Arg 100 105
110 Asp Phe Tyr Tyr Tyr Tyr Met Asp Val Trp Ay Lys
T hy, Vi SearTHI I Ser.Ay dy
Ar %/{aré]g} SgErVab%%/u 8%%'(315'%({5/; Séeerrplé %}é‘?éﬁl?e[rhr

150 160

Gly GIn Arg Val Thr 1ie Ser Cys Ser Gly Ser Ser Ser Asn lle
165 : 170 175

Thr Asn Tyr Val Tyr Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro
180 185 | 190

Leu Leu Iie Ser Met Asn Asn His Arg Pro Ser Gly Val Pro Asp
195 | 200 205

Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lle Ser
210 : 215 ' 220

leu Arg Ser Glu -Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp
230 . 235 240

' Asp.

| Thr

Gly Leu Ser Gly Leu Arg Trp Val Phe Gly Gly Gly Thr Lys Val

245 250 255

Val Leu Gly Ala Ala
260



130 135 140 Gy Gy Ser Gn Ser Ala Leu Thr Gn Pro
Pro Ser Ala Ser Ay Thr 145 150 155 160 Pro Ay Gn
Arg Val Thr Il'e Ser Cys Ser%@y Ser Ser Ser Asn lie
165 170 175 54/95 Gu Thr n Tyr Val Tyr Trp Tyr Gn
Gn Lew Pro Gy Thr Ala Pro 180 185 190 Arg Leu Leu
Ile Ser Met Asn Asn Hi s Arg Pro Ser Gy Val Pro Asp
195 200 205 Arg Phe Ser Gy Ser Lys Ser @y Thr Ser
oi1>Aligg Ser Leu Ala Ile Ser 210 215 220 Gy Lew Arg Ser
u Asp Gu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp 225
21122888 235 240 Asp Ay Lew Ser Gy Lew Arg Trp Val Phe
<212>GIDNAGI y Ay Thr Lys Lew 245 250 255 Thr Val Leu Ay
913> §60 <210> 106 <211> 788 <212> DNA <213>
AﬁFFFi%F <220> <223> An artificially synthesized
scFv sequence <220> <221> CDS <222> (1).. (786)

<2205 29! 95

<223> An artificially synthesized scFv seguence

<2205
{221> (DS
€222> (1)..{801)

',_<400> 108
gog goc cag ccg goo aig goc cag gta cag ctg cag cag tca geg gga 418
Ala Ala Gln Pro Ala Met Ala Gin Val Gln Leu Gln Gin Ser Gly Gly
1 ' 5 10 15
ggc ttg gta caa cot gzg gzg tec cteg aga ctc tec tet goa ace tot 96

Gly Leu Va'I_GIn Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser

20 25 30
ggg tic acc tit agg age tat gac atg act tgg gic cege cag get cea 144
Gly Phe Thr Phe Arg Ser Tyr Asp Met Thr Trp Val Arg Gln Ala Pro.
8 | 0 45
£gg aag ggg ctg gaa tgg gtc toca act atc agt ggeg agt zet ggt aga 192

- Gly Lys Gly Leu Glu Trp Val Ser Thr |le SerVGEQVSar_GIy Gly Arg

:
H=

-aca cac tac aca gac tcc gtg aag ggo cgg tic ace atc acc aga gac 240

" Thr His Tyr Thr Asp Ser Val Lys Gly Arg Phe Thr Ile Thr Arg Asp
65 70 : 75 80
aat tcc aag agec acg ctg tit ctg caa atg aac gge cig aga goc gag 288

Asn Ser Lys Ser Thr Leu Phe Leu Gin Met Asn Gly Leu Arg Ala Glu
85 T 95



gac

Asp

. g

Ala

caa
Gln

ggt

<400> 106 gag goo cag cog goo atg goo cag gtg cag ctg
cag gag tog ggg gga 48 Ala Ala Gn Pro Ala Met Al a
Gn Val Gn Leu Gn GQu Sergfdy Ay 1 5 10 15 gac ttg
gtt cag cot ggg ggg too etc aga.ctc too tgt gca goo
tot 96 Asp Leu Val Gn Pro Ay Gy Ser Leu Arg Leu
Ser Cys Ala Ala Ser 20 25 30 gga tto ace ttt gat gaa
tat ggc atg cao tgg gtc cgt cag got cca 144 dy Phe
Thr Phe Asp d Tyr Ay Met His Trp Val Arg-Gn Ala

actoiocgBd Tt 20 e gt raeen 65 tts §e 0% Bty oy GPEP Tr p

TVah1aSed1 tyeurytiogs ed LE BHASHY GaLyTlAsplaTW B@ 55 60 aca
toe t get gac tot glt‘rg aag ggc ogyttc goo ate too
aga ¢ 240 Thr Ser "Tyr Al a Asp Ser Val Lys Gy Arg
Phe Ala Ile Ser Arg Asp 65 70 75 80 aac aat aaa aac

g{ﬁs&tcégq %@tctgsﬂc @t% Qa@@fa Qgé g&; Q’tca%% acl 9ags488

er Leu Tyr Leu Met Asn Ser Leu
Valr ¥p I Tl anLLeg5Tygd\sgé’vr §ae Gbx:@efgé@ Y%' TPaéitac tgt gca
aagsgat ggg tac cgg tat ggc aggi1@d36 Asp Thr Ala Leu
Tyr Tyr Cys Ala Lys Asp Ay Tyr Pro Tyr Gy Arg 100
105 110 gac ttc tac tac tac tac atg gac gtc tgg ggc
gé‘gaaccg@iﬁ a«acaoécac gke t384et Asp ePheetTyes datrzébyr TyB2 Met
V. r j T 0 125 ace
GQ?@“%@‘& \Z"égm{jg\%lg@ge Sa'é%élyla E%Ggp eré%’? %ét ggc tot
13go ggt 432 TWE Val Ser Ser1®y Ay Gy Gly Ser Ay

Gy Ay dy Ser Ay Gy 130 135 140

. 295

gee tet gee get gec gga tog toec tat gtz ctg act cag ccg tot 480
Gly Gly Ser Gly Gly Gly Gly Ser Ser Tyr Val Leu Thr GIn Pro Ser
145 150 155 160
tca gog tot ggg ace coc ggg cag age gic acc atc tot tgt tot gea 528
-Ser Ala Ser Gly Thr Pro Gly GIn Arg Val Thr lle Ser Cys Ser Gly
165 170 175
agc agc toc aac atc gaa act aat tat gta tac tegg tac cag cag cto 576
Ser Ser Ser Asn lie Glu Thr Asn Tyr Val Tyr Trp Tyr Gin GIn Leu
180 : : 185 190
" ceg gga acg goc coc aag ote ctc atc tot acg aat aat cac cgg coo 624
~ Pro Gly Thr Ala Pro Lys Leu Leu lle Ser Thr Asn Asn His Arg Pro
1 Sow0 s
tca geg gte oot gac cga ttc tet gge toe aag teot ggc acc teca goc 672
" Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala
210 215 220
tee cteg goc atc apt ggg ctc cgg tec gag gat gag got gat tat tac 720
Ser

Leu Ala Ile Ser Gly Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr
230 235 - 240



56/95 ggc aga tog cag tot gtg ttg acg cag cog ccc tea
gcg tot 999 ace 480 dy Arg Ser G n Ser Val Leu Thr
Gn Pro Pro Ser Ala Ser dygly 145 150 155 160 ccc
ggg cag agg gtc acc ate tot tgt tot gga ago age too
aac ate 528 Pro Ay Gn Arg Val Thr Ile Ser Cys Ser
GQuy Ser Ser Ser Asn Ile 165 170 175 gaa act aat tat
: gta tac tgg taccag cag ctc cog gga acg goo coo 576
tgt gahgcaThgg Afngabydec \lak aky ree¥rope Byt tEd BtCGite gz2u Pr a6d@ y
Thr a Pro, 18 85 19 ag,ctc cto e.fot atg aat
Cys Aéaaélaﬁircp gsé’gf‘sgoﬁgytll‘éaﬁ 65%'5?8‘9@5 qragalG%%f Gl}fys Leu Leu
Ile Ser Mt Asn Asn H £5Arg Pro Ser &3 Val Pro Asp
195 200 205 oga ttc tot ggc too aag tot ggc acc tca
goo too ctg gcc ate agt 672 Arg Phe Ser Ay Ser Lys
gea gGppcaCR3E Jifr acSeqtc Alta SBBECE &GS APa |l e Ser 210 2130320

aly 6B9%nel s CAOTHOR1 930 d@taigadaget gat tat tactgt gca gca
tgg gat 720 Ay Leu Arg Ser Au Asp Gu Ala Asp Tyr

Tyr & Ala Ala Trp %R3p 225 230 235 240 gac ggc ctg-
agt ggt ctg.cgt tgg gtg ttc ggc gga ggg acc aag gtc
768 Asp Gy Leu Ser Ay Leu Arg Trp Val Phe Ay dy
Gy Thr Lys Val 245 250 255 acc gte eta ggt gag gcc
~<210>ga0¥88 Thr Val Leu Gy Ala Ala 260 <210> 107 <211>
211>284; <212> PRT | | S

212> PRT

- <213> Artificial

- L2200
223> Synthetic Construct

<400> 109
Ala Ala Gln Pro Ala Met Ala Gin Val Gin Leu Gln GIn Ser Gly Giy

1 5 10 15

~ Gly Leu Val GIn Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser
20 s 30

B :Gly Phe Thr Phe Arg Ser Tyr Asp Met Thr Trp Val Arg Gln Ala Pro
ﬂ.?rm¢;:35m;;;:;:;”:w:1:,;An;f;mafnxgxmww:ngdsuxgytﬁ$L:;;;;;n::;mg;

Gly Lys Gly Leu Glu Trp Val Ser Thr ile Ser Gly Ser Gly Gly Arg
50 - 55 | 60

" Thr His Tyr Thr Asp Ser Val Lys Gly Arg Phe Thr lle Thr Arg Asp
" 65 : . 70 _ ‘ 75 80




Asn

Asp

. Ala

Gin

6ly

145

Ser

Ser

Thy Alacdfad Tay gfvodlys e Lys &1%6

<213> Artificial 57/95 <220> <223> Synthetic
Construct <400> 107 Ala Ala Gn Pro Ala Met Ala G n
Val Gn Lau Gn Gu Ser Aygfdsy 15 10 15 Asp Leu
Val Gn Pro Gy Gy Ser Lau Arg Lau Ser Cys Ala Ala
Ser 20 25 30 dy Phe Thr Phe Asp Gu Tyr Gy Met His
In, Val Arg Gn Ala Pro 35 40 45 dy Lys Ay Leu Gu
Trp Val Ser Leu Ile Ser Ay Asp Ay Asp Tyr 50 55 60
Thr Ser Tyr Ala Asp Ser Val Lys Gy Arg Phe Ala lle .
Ser Arg Asp 65 70 75 80 Asn Asn Lys Asn Ser Leu Tyr
Leu G n Met Asn Ser Leu Arg Thr Gu 85 90 95 Asp Thr
Seid ysLexum ThyrLeil\hhe Qps GA det yisn Abpld yreTAle Puo Tyr Ay
Arg 100,105 110 Asp Phg Tyr Tyr Tyr dgyr Met Asp Val
Trp Gy (3 n Ay Thr Thr Val 115 120 125 58/ 95 Thr
Val Ser Ser Ay dy Ay Ay Ser Ay Ay dy Gy Ser
Gy Gy 130 135 140 dy Arg Ser G n Ser Val Leu Thr
Gn Pro Pro Ser Ala Ser Thr _ 145 150 155 160 Pro

i/y EsTreebiadsy d&r ser Ser
Asn l{gg 165 170 175 105 110

Val Val Gly Gin Leu Tyr Asp Tyr His Gly Met Asp Val Trp Gly
115 120 125 '

Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
130 135 140
Gly Ser Gly Gly Gly Gly Ser Ser Tyr Val Leu Thr GIn Pro Ser

150 165 160

Ala Ser Gly Thr Pro Gly GIn Arg Val Thr lle Ser Cys Ser Gly
| 165 | 170 | 175

Ser Ser Asn lle Glu Thr Asn Tyr Val Tyr Trp Tyr GIn Gin Leu
180 | o185 10

Pro

" Ser

Gly Thr Ala Pro Lys-Leu Leu lle Ser -Thr Asn Asn His Arg Pro
195 : 200 205

Gly Val Pro Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala '
210 . 215 : ' 220




G u Thr Asn Tyr Val Tyr Trp Tyr Gn Gn Leu Pro Gy
Thr Ala Pro 180 185 190 Lys Leu Leu Ile Ser Met Asn
Asn His Arg Pro Ser Gy Val sf0 Asp 195 200 205 Arg
Phe Ser Gy Ser Lys Ser Ay Thr Ser Ala Ser Leu Ala
Ile Ser 210 215 220 Gy Leu Arg Ser Gu Asp Qu Al a
Asp Tyr Tyr Cys Ala Ala Trp Asp 225 230 235 240 Asp
@y Lau Ser Gy Leu Arg Trp Val Phe Ay Gy Gy Thr
Lys Val 245 250 255 Thr Val Lou Gy Ala Ala 260 59/95

<210> 108 <211> 803 . <212> <213>_Artjficial
Ser L"&’Z%'(%' '32%> X\negﬁﬁtrgfsf'éi%iﬁ' IAflngl@’nPhaeéslngyd' 1;ychv sequence
225 <220> <221>23@DS <222> (1p3& (801) <400240108.gcg gcc
cag cog gcc atg gcc cag gta cag ctg cag cag tea ggg
gga 48 Ala Ala G n Pro Ala Met Ala Gn Val Gn Leu
Gndn Ser Ay Ay 1 5 10 15 ggc ttg gta caa cot ggg

Cys ABOIRIal O AbURBARY Al skP@ I Ubu AEATALRaIlBle @9 Gy Leu
Val Gn Pro Ay Gy Ser Leu Arg Lau Ser Cys Al a Thr
: Ser 245 250 _ 25b5 : :

 Gly Gly Thr Lys Leu Thr Val Leu Gly Ala Ala
' 260 265

<210> 110
<211> 803
<212> DNA
- <213> Artificial

{2200
<{223> An artificially synthesized scFv sequence

<220>
- <221> ©Ds
- <222 (1).. (801)

<400> 110
gecg goo cag ceg goc atg goc cag gta cag otg cag cag tca ggg gga

12 Ala 6In Pro AlaMet Ala 6In Val Gln Leu GIn Gln Ser Gly Gly = oo

5 : 10 15
gec ttg gta caa cot ggg gegg tec otg aga ctec toc tgt gea acc tet 96
Gly Leu Val Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser
20 ' 25 30
ggg ttc acc ttt agg agc tat gac atg act tgg gtc cge cag got cea 144

._Gly Phe Thr Phe Arg Ser Tyr Asp Met Thr Trp Val Arg Gin Ala Pro



geg
- Giy L

aca

20 25 30 ggg ttc ace ttt agg age tat gac atg act tgg
gtc cgc cag get cca 144 Gy Phe Thr Phe Arg Ser Tyr
Asp Met Thr Trp Val.Arg G ngfsa Pro 35 40 45 ggg aag
ggg ctg gaa tgg gtc tea act ate agt ggg agt ggt ggt
'aga 192 dy Lys Ay Leu Gu Trp Val Ser Thr lie Ser
Gy Ser Ay Ay Arg 50 55 60 ace cac tac aca gac too
gtg aag ggo ogg ttc acc ate ace aga gac 240 Thr His
Tygs Thr Asp Ser Mal Lys Gy Arg4afhe Thr Ile Thr Arg
Asp 65 70 75 80 aat too aag age acg ctg ttt ctg caa
atg aac ggc ctg aga gcc gag 288 Asn Ser Lys Ser Thr
adgegeePhie dagute atc Mot afsptCagt kea@lr getAbed @8au 85190 95
0495 C& ggg ggc tta
LR%A Deut8E RENI9E %M@;SJ 8y 54 0lc@y 3PAg 099 992
50Na Lys Gly A% Leu Thr Al a Qér Ile 100 105 110 gcg
gta gtt ggt caa ctg tac gac tac cac gga atg gac gto
tg gc 384 Ala Val Val dy Gn Leu rAspTr Hi s
¢ ’gacma 8RE FoyAtE FRf Beg 9%&130 390380 §g acécg

Thr HiGt Dyrane AbCset 0| tLea GOYRroghe POt | BOThrt £G KBt ggt 432

65 GinGIyThrOThr Val Thr V%Ser Ser Ay y Ay Ay
- Ser Ay Gly7 130 135 140 ggtggc tot ggcggt ggc gga tog

- too tat gtg ctg act oagcog tot 480 dy @y Ser Gy .

aat 1:(;%l %ag%gé a?éyct§etrtt %@é c Q/ a'tg Qéc Efcucgéhgg % é%réo Ser2 8145

' 5 tea ggg Cag agg gtc

Asn Segclersafies thotleu dhe tLera G@gaeis 8“ Gselaewr@ BearGlg y Thr Pr 0

- Qy Gng{é;rg Val Thr 11ggSer Cys Ser Qg 3
gad'acg gee gta tat tac tet gog aaa ggg ggo tta act gcc agt ata 336
Asp Thr Ala Val Tyr Tyr Cys Ala Lys Gly Gly Leu Thr Ala Ser Ile_
100 105 110

- gog gta gttt get caa otg tac gac tac cac gga atg gac gte tgeg gge 384

Ala Val Val Gly Gin Leu Tyr Asp Tyr His Gly Met Asp Val Trp Gly

115 120 125
caa ggeg acce acg gite acc gte toc tea gegt gpt ggt ggt teg ggt get 432
Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
130 1 140

'ggt ggt tct gsc ggt geoe gepa tec cag tot gag otg aca cag cca cceo 480

Gly Gly Ser Gly Gly Gly Gly Ser Gin Ser Glu Leu Thr GIn Pro Pro =
e o e L R B i L G
“tea gog tot ggg acc 6cc gge cag agg gtec acce atc tet tgt tet gga .. 528
Ser Ala Ser Gly Thr Pro Gly GIn Arg Val Thr |le Ser Cys Ser Gly
165 170 175
| agec age tcc aac acc gaa act aat tat gta tac tgg tac cag cag cic 576
Ser Ser Ser Asn Thr Glu Thr Asn Tyr Val Tyr Trp Tyr Gin Gin Leu

180 185 190



165 170 175 age age tee aac etc gaa act aat tat gta
tac tgg tee cag cag etc 576 Ser Ser Ser Asn lle Gu
Thr Asn Tyr Val Tyr Trp Tyrg@sh Gn Leu 180 185 190
COg gga acg goo ccc aag etc etc atc tot acg aat eat
cac egg ccc 624 Pro Ay Thr Ala Pro Lys Leu Leu lle
Ser Thr Asn Asn His Arg Pro 195 200 205 tea ggg gtc
cot gaccga ttc tot ggo too aag totggc ace tea gee 672
Ser Ay Val Pro Asp Arg Phe Ser Ay Ser Lys Ser Ay
Thr Ser Ala 210 215 220 t ee a agt gg tc
oo exgoton B8 (R eRate ohg fe o bl BT 550G AL, TR,
Pro Glyl BirSdie REbyLykdgu Aeg | BeSerGiMet AgpA@ tisAra Bxop Tyr Tyr
2255230 235 240 64495 tgt gca gga tgg gat gacggce ctg
agt ggt ctg cgt tgg gtgttc ggc 768 Cys Ala Ala Trp
Asp Asp Gy Lau Ser Gy Lau Arg Trp Val Phe Gy 245

tea gg%5&§go%% gé@gfga G48 F%E%E@Q&LGEQ%%CEg\/&f&Lﬁaagc@gt AIQ%QZAIQOt
C y r ) u r Va udy a Ala
Ser Gcty g ARATEN 8 S5 Gen by SoaDa e AP 5
2rtificial <229> <223> Synth®tic Construct <400> 109

Ala Ala Gn Pro Ala Met Ala Gn Val Gn Leu Gn Gn

Ser Ay Ay
tec ctg geo ate agt gege ctc cgg toc gag gat gag get gat tat tac 720

Ser Leu Ala Ile Ser Gly Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr
225 230 . 235 240

tgt gca geca tgg gat gac gegc otg agt get ctg cgt tgg gtg tic gge 768
Cys Ala Ala Trp Asp Asp Gly Leu Ser Giy Leu Arg Trp Vai Phe Gly
' 245 250 255

gga ggg acc cag cte ace gtt tta get gog goc go 803
Gly Gly Thr GIn Leu Thr Val Leu Gly Ala Ala
260 265

210> 111
211> 267
<212> PRT
<213> Artificial

”&;Synthétjebcqhétkhot;'m;;ﬂtxxuhzw.11“;mvugu;;;;w;..@:;m;u;;g;g;.;;u:;;j;wg;;:;.f;;;; e

<400> 111

Ala Ala GIn Pro Ala Met Ala GIn Val Gin Leu GIn Gin Ser Gly Gly
1 5 10 15

‘Gly Leu Val GIn Pro GIyIGIy Ser Leu Arg Leu Ser Cys Ala Thr Ser



151015 dy Lau Val dn Pro Ay Gy Ser Lau Arg Leu
Ser Cys Ala Thr Ser 20 25 30 dy Phe Thr Phe Arg Ser
Tyr Asp Met Thr Trp Val Argg{dsn Ala Pro 35 40 45 Ay
Lys Gy Leu Gu Trp Val Ser Thr Ile Ser Ay Ser Gy
Gy Arg 50 5560 Thr Hi's Tyr Thr Asp Ser Val Lys Gy
Arg Phe Thr Ile Thr Arg Asp 65 70 75 80 62/95 Asn
Ser Lys Ser Thr Leu Phe Leu Gn Met Asn Ay Leu Arg
Ala Gu 85 90 95 Agp Thr Ala Val Fyr Tyr Cys Ala Lys
Gy Gy Leu Thr Ala Ser lie 100 105 110 Ala Vval Va
Ay Gn Leu Tyr Asp Tyr Hs Ay Mt Asp Val Trp Ay
115 120 125 Gn @y Thr Thr VvVal Thr Val Ser Ser dy
Y 5 4,14 y y Ser Ay
ly Prg thg'h\é gg Segerryrggér! M%?lrhr\l/i[)p Y Aqghglnc-} na lIpiﬁo Ser 145
15315 155 160 Ser 8 a Ser Ay Th|45Pro Ay Gn Arg Val
Thr Ile Ser Cys Ser Ay 165 170 175 Ser Ser Ser Asn
lie u Thr Asn Tyr Val Tyr Trp Tyr Gn Gn Leu 180
-- 185 190 Pro Ay Thr Al'a Pro Lys Leu Leu lie Ser Thr
Gly LyASEIyAsd duSTrANG 1 Bep ThA9%e 380 6ROSer BB I AregVal Pro Asp
5@;9 Phe Ser GI% Ser Lys Ser g%y Thr Ser Ala 210 215

~ Thr His Tyr Thr Asp Ser Val Lys Ely Arg Phe Thr Ile Thr Arg Asp
65 . e 270 ... T8 . S 80

Asn Ser Lys Ser Thr Leu Phe lLeu GIn Met Asn Gly Leu Arg Ala Glu
- 85 90 95

. Asp Thr Ala Val Tyr Tyr Cys Ala Lys Gly Gly Leu Thr Ala Ser lle
100 105 110

Ala Val Val Gly GIn Leu Tyr Asp Tyr His Gliy Met Asp Val Trp Gly
1B S 120 125

GIn Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
-~y et :-..f.l}.'..1'35.{.',_._ 140 b o

Gly Gly'Ser Gly Gly Gly Gly Ser GIn Ser Glu Leu Thr Gin Pro Pro
145 150 ' 155 ' 160

- Ser Ala Ser Gly Thr Pro Gly Gin Arg Val Thr lle Ser Cys Ser Gly
165 - 170 - 175




63/95 Ser Leu Ala lie Ser Ay Leu Arg Ser Au Asp Gu
Ala Asp Tyr Tyr 225 230 235 240 Cys Ala Ala Trp Asp
Asp Ay Leu Ser Ay Leu ArgG.,'p%/so Val Phe Gy 245 250
255 @y dy Thr Lys Leu Thr Val Leu Ay Ala Ala 260
265 <210> 110 <211> 803 <212> DNA <213> Artificial
<220> <223> An artificially synthesized scFv sequence
<220> <221> CDS <222> (1).. (801) <400> 110 gcg gcc
cag cog gee atg gcc cag gta cag ctg cag cag tca ggg
gga 48 Ala Ala Gn Pro Ala Met Ala Gn Val Gn Leu
Gndn Ser Ay Ay 1 5 10 15 ggc ttg gta caa cot ggg
Ser SgQSert A THroGlagdr etse Tyodat ¥r goaTacit Btn D& Gy Leu
: Val Gpn Pro Ay Gy . ger Leu Arg Leygpser Cys Ala Thr
Ser 20025 30 ggg ttc acc ttt agg age tat gac atg act
tgg gtc ego cag get cca 144 Gy Phe Thr Phe Arg Ser
Tyr Asp Met Thr Trp Val Arg Gn Ala Pro 64/95 35 40
Pro Gggﬂg‘ggltaag’%agygg_zﬁtL%u gl?g Sten9 %319 tAgn tAsenaH?sCE\rgait’reo agt 999 agt
195 . 200 205

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala
210 : : 215 220

" Ser Leu Ala ile Ser Gly Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr
225 230 235 240

Cys Ala Ala Trp Asp Asp Gly Leu Ser Gly Leu Arg Trp Val Phe Gly
245 - 250 _ 255

-@ly Gty Thr GIn Leu Thr Vai Leu Gly Ala Ala
260 ' - 265

210> 112
<> 738 . o o

<213> | Art'f m,a; D O
<220>

223> An artificially synthesized scFv sequence

<2207
(221) DS



dy Lys Ay Leu Au Trp Val Ser Thr Ile Ser Ay Ser
Gy Ay Arg 50 55 60 ace cac tac aca gac too gtg sag

- ggc egg ttc ace ate ace aggggac 240 Thr His Tyr Thr

- Asp Ser Val Lys Gy Arg Phe Thr Ile Thr Arg Asp 65 70
75 80 . eat too aag ago acg ctg ttt ctg caa atg aac ggc
ctg aga gee gag 288 Asn Ser Lys Ser Thr Leu Phe Lau
Gn Met Asn Gy Leu Arg Ata G u 85 90 95 gac aeg gee

$922> gtg t@ggtac tgt gog aaa ggg ggc tta act gee agt ata
33 Asp Thr Ala Val Tyr Tyr Cys Ala Lys Gy Gy Leu

Thr Ala Ser Ile 100 105 110 gcg gta gtt ggt caa ctg
<400, t a2 gac tac cac gga atggao gtc tgg ggc 384 Ala Val

Val p Val 4olr p
gag &ty Gagffé g%(fa%%gt -E%ar 56%58 {ag g%gagt%wg@c% é?c too fea
Glu Vaggﬂan,gu gt lg§er ﬁ@gA(ffgﬁhg@@i ba2LysFre @vyﬁlqrhr Thr Val
1 Thr Val gSer Ser Ay Gy,dy Ay Ser gy Ay 130 135

140 ggt ggt tot ggc ggt gge gga too cag tot gag ctg

aca Gag cca coo 480 dy Gy Ser dy Ay dy Gy Ser
tet ct@ Jbg?&tﬁ feb bt @dg Y t6 BePt& BicOotthdfnc1lh@ aht55 t16?96t t tea

L Jeg to a 0 C e eto g
ser Leldiegls v & B 8 &, Se ol i R v g Va
. Thr 140e Ser Cys Ser2&dy 165 170 17® age age too aac

ace gaa act eat tat gta tac tgg tat cag Gag etc 576

Ser Ser Ser Asn Thr Gu Thr Asn Tyr Val Tyr Trp Tyr
teg at@ gecGign dtewsd 88 B85 cdDO2HBINBEC elBgeaggtecaalg gchbc aag

Trp 1ELE YOG VY Grk @Un LY PAREI LA s BRCL&IDUCHS 24
35 40 45

ggg atg atc tat cot ggt gac tct gac acc ate tac agt cag tecc tte 192
Gly Met [le Tyr Pro Gly Asp Ser Asp Thr Met Tyr Ser GIn Ser Phe
50 55 60

aaa gegc cag gtec ace ctc tca gic gac aag toc gte age acc gec tac 240
Lys Gly Gin Val Thr Leu Ser Val Asp Lys Ser Val Ser Thr Ala Tyr

65 : ' 70 75 80
ctt cag tge age age cotg cag gec tog gac act goc ctg tat tac tgt 288
Leu GIn Trp Ser Ser Leu GIn Ala Ser Asp Thr Ala Leu Tyr Tyr Cys
o 85 _ 90 95
gcg'aga gee cot aac tta-agcragtrggc”tgg cac tet titt gac tac tge 336

m.f;inaf. “fﬁSekaTéfTrprTsfSek’PHéfAsp“TyffTrb;:3**”59;55“”* s
100 106 110
EEC cag gga ace ctg.gtc acc gtc toce teca gegt get ggt get tog ggt 384
Gly GIn Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly
115 120 125
. ggt get get tot zZge gEt ggc gga teg aat tit atg ctg act cag ceg 432

Gly Gly Gy Ser Gly Gly Gly Gly Ser Asn Phe Met Leu Thr GlIn Pro




Pro Ay Thr Ala Pro Lys Leu Leu Ile Ser Met Asn Asn
Hs Arg Pro 195 200 205 tca ggg gtc cot gac cga ttc
‘tot ggc tcc aag tot ggc aceGQEgga gcc 672 Ser dy Val
Pro Asp Arg Phe Ser Ay Ser Lys Ser Ay Thr Ser Ala
210 215 220 too ctg gcc atc agt ggg ctc egg too gag
gat gag get gat tat tac 720 Ser Leu Ala Ile Ser Gy
Leu Arg Ser Au Asp Gu Ala Asp Tyr Tyr 225 230 235

13840 tgt gea ggm tgg gat gaciggc otg agt ggt ctg cgt
tgg gtg ttc ggc 768 Cys Ala Ala Trp Asp Asp Gy Leu

- Ser Gy Leu Arg Trp Val Phe Gy 245 250 255 gga ggg
gct taaCgregciag stk @eacea @hd add acgygtc egmpaigccgEtdRB G Y8 y

T i N Thr |  Leyw G 5 <210> 111
ata sef o) Pell JoFhy JBEo VR Lty ke A1 4 R0 A5 <2001
145 Synthetic @bhstruct <400355111 Ala Ala GfA Pro Ala Mt
. Ala Gn Val Gn Leu Gn Gn Ser Ay Ay 15 10 15

Gy Leu Val Gn Pro Gy Gy Ser Leu Arg Lou Ser_Cys
gga agg) e THE 23R 12ab@POBET BEE 9% BEF Q%Y CPNRETHE PRe Ar §2%er

Gly AshYAsnASPR dyBtasg nys Bep vviakiAreg Grewl @nRve prd5 40 45
165 170 175

ggc cag goec oot gtg ctg gte ate tat tat gat acc gac cgg cocc tea 576
Giy Gin Ala Pro Val Leu Val lle Tyr Tyr Asp Thr Asp Arg Pro Ser
| 180 185 190

'ggg atc cct gag cga tte tet ggc tocc aac tet gegg aac acg goc ace 624
.Giy {le Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn Thr Ala Thr
185 : 200 205

- ¢ctg acc atc agec age gtc gaa goc gegg gat gag gec gac tat ttc tgt 672
Leu Thr ile Ser Arg Val Glu Ala Gly Asp Glu Ala Asp Tyr Phe Cys

210 ' 215 | 920
cag gteg tgeg gat agc agt agt gat cat gtg gta ttc gegc gga gegg ace 720
GIn Val Trp Asp Ser Ser Ser Asp His Val Val Phe Gly Gly Gly Thr
225 _ 230 235 S 240
aag ctg acc gtc cta ggt ' 7138

'Ly_s”t._eu”Thr”\(a!'r_Leq Gly

210> 113
211> 248
212> PRT
213> Artificial

<220>



Gy Lys Ay Leu Au Trp Val Ser Thr lie Ser Gy Ser
Ay Ay Arg 50 55 60 Thr His Tyr Thr Asp Ser Val Lys
Gy Arg Phe Thr Ile Thr Arg, 65 70 75 80 - Asn Ser
Lys Ser Thr Leu Phe Leu G n Met Asn Ay Leu Arg Ala
GQu 85 90 95 Asp Thr Ala Val Tyr Tyr Cys Ala Lys Ay
Gy Leu Thr Ala Ser lie 100 105 110 Ala val Vval Qy
Gn Leu Tyr Asp Tyr His Ay Met Asp Val Trp Ay 115
223> 12htheBc Ghdtr&dty Thr Thr Val Thr Val Ser Ser Ay Gy
Gy Ay Ser Ay Ay 130 135 140 dy dy Ser Ay Gy

Gy Ay Ser Gn Ser Au Leu Thr Gn Pro Pro 145 150
<400>1%m 160 Ser Ala Ser Ay Thr Pro Ay Gn Arg Val Thr
I[le Ser Cys Ser Ay 165 170 175 67/95 Ser Ser Ser Asn
Thr GQu Thr Asn Tyr Val Tyr Trp Tyr G n Gn Leu 180
Glu V4I86In100 VaPriJu@ey GTnrAlAIGhu Mrb Lys byd Bre EuGlivi e Ser Met
1 Asn Asn His Arg Pro 195 200 205 Ser @y Val Pro Asp
~ Arg Phe Ser Gy Ser Lys Ser @y Thr Ser Ala 210 215
220 Ser Leu Ala lle Ser Gy Leu Arg Ser u Asp A u
Ala Asp Tyr Tyr 225 230 235 240 Cys Ala Ala Trp Asp

ser Lgihe ayeysL%“@yg%f%&ﬁ%ﬁév%ﬁ Sohp i*ar% Mo aa
: 25

~Trp - 11e Gly Trp Val-Arg GIn Met Pro Giy Lys Gly Leu Glu Trp Met
35 _ 40 45

Gly Met 1le Tyr Pro Gly Asp Ser Asp Thr Met Tyr Ser Gin Ser Phe
50 _ b5 ' 60

Lys Gly GIn Val Thr Leu Ser Val Asp Lys Ser Val Ser Thf Ala Tyr
65 70 75 80

~ Leu GIn Trp Ser Ser Leu GIn Ala Ser Asp Thr Ala Leu Tyr Tyr Cys
| 8 90 -

oo : v wqaé. ,“510

Gly GIn Gly Thr Leu Val Thr Val Ser Ser Gly Giy Gly Gly Ser Gly
i1 -~ 120 : 125

E Gly Gly Gly Ser Gly Gly Gly Gly Ser Asn Phe Met Leu Thr Gin Pro



260 265 <210> 112 <211> 738 <212> DNA <213>
Artificial <220> <223> An artificially synthesized
scFv sequence <220> <221> €0 68/ 95 <222> (1)..
(738) <400> 112 gag gtg cag ctg gtg gag tot gga goa
gag gtg aaa aag ccc ggg gag 48 du Val G n Leu Val
GQu Ser Ay Ala Qu Vval Lys Lys Pro dy GQu 1 5 10 15
tot ctg aag ate too tgt aag ggt tot gga tac age .ttt
13ce age aac 96135Ser Leu Lys hie Ser Cys Lys Ay Ser
Gy Tyr Ser Phe Thr Ser Asn 20 25 30 tgg ate ggc tgg
gtg cgc cag atg coo ggg aaa ggc ctg gag tgg atg 144
Trplle Ay Trp Val Arg Gn Met- Pro Ay Lys Gy Lou

T t t « gt t ot
Ala Seq Hal IEegl %ésgm%ﬁ:rﬁcbl?ﬁygggr ﬁ'ingﬁéo‘? gfﬁ %% Gr‘-'\}/gt Igle: TSr

145 Pro Ay Asp'®8er Asp Thr M3®S Tyr Ser G n 'Ef}@r Phe 50 55
60 aaa ggc cag gtc ace oto tea gto gac aag too gtc ago
ace gee tac 240 Lys Ay Gn Val Thr Lau Ser Val Asp

. Lys Ser Val Ser Thr Ala Tyr 65 70 75 80 ctt cag tgg

Gly A@O&snage GludAspays Pep vapgigam agt agoelmchy k@t tac tgt
- 288 165 170 175

Gly GIn Ala Pro Val Leu Val lle Tyr Tyr Asp Thr Asp Arg Pro Ser.
' 180 - - .. .188 .- 190 :

“Gly lle Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn Thr Ala Thr
195 200 205

-Leu Thr |le Ser Arg Val Glu Ala Gly Asp Giu Ala Asp Tyr Phe Cys
210 215 220

.Gln Val Trp Asp Ser Ser Ser Asp His Val Val Phe Gly Gly Gly Thr
225 230 o935 240

- Lys Leu Thr Vai Leu GIy 
o 1”mf;;,4qn;::;'m;.

<210> 114
Q11> 747
212> DNA
T (213> Artificial

<2200




Leu Gn Trp Ser Ser Lou G n Ala Ser Asp Thr Ala Leu
Tyr Tyr Cys 85 90 95 gcg age goo cot aac tta ago agt
gee tgg cac tot ttt gac tac, 336 Ala Arg Ala Pro
Asn Leu Ser Ser Ala Trp Hs Ser Phe Asp Tyr Trp 100
105 110 ggc cag gga ace ctg gtc ace gtc too tea ggt
ggt ggt ggt tog ggt 384 Ay Gn Ay Thr Leu Val Thr
Val Ser Ser Ay Ay Gy Ay Ser Ay 115 120 125 ggt
<223>9%h #Oirié Q1 1OI9NtHBIzed HeFPG8aden €at tit atg ctg act
cag cog 432 Ay dy Ay Ser Ay Gy Gy dy Ser Asn
Phe Met Leu Thr G n Pro 69/95 130 135 140 got tca gtg
tta gtg gee cca gga aag acg gcc agg att ace tgt ggg
<220>480 Ala Ser Val Leu Val Ala Pro Ay Lys Thr Ala Arg
Ile Thr Cys Ay 145 150 155 160 gga aac aacattgaa gat
<221>a&BS agt gtg cac tgg tac cag cag aagcca 528 Ay Asn
oAy | léﬁﬁ)g u Asp Lys Ser Val H's Trp Tyr Gn Gn Lys
: Pro 165 170 175 ggc cag gcc cot gtg ctg gtc ate tat
tat gat ace gac egg ccc tca 576 Gy Gn Ala Pro Val
<ao0>Law Val 1le Tyr Tyr Asp Thr Asp Arg Pro Ser 180 185

190 g ate eat gag ega ttc tot c too aac tot,_ggg
‘cag g?aﬁa%g 6024 c'e? @%ﬁggg@gg?c Itlgc%g Ba%gﬁc $2e8he SefQy
Gln v8esInAsdu Sarala Ser A n dThrasAlLau Thr GLOBr20 235 ctg ace

1 ate ago agg gtc gaagcc ,ggg gat gag gcg. gac tat ttc tgt
672 Leu Thr Ile Ser Arg Val Gu Ala Jy Asp Gu A a
Asp Tyr Phe Cys 210 215 220 cag gtg:tgg gat ago agt

teo cBIhe98: Gl Pa B 1kl G998 96210981388 ¥40 . . 96
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Glu Tyr

20 25 . 30
gec atg cac tegg gitc cgt cag got cca ggg aag ggt ctg gag teg gtc 144
Gly Met His Trp Val Arg GIn Ala Pro Giy Lys Gly Leu Gfiu Trp Val
35 40 45
tect ottt att agt geg gat gegc gat tac aca toce tat get gac tot gte 192

Ser Leu lle Ser Gly Asp Gly Asp Tyr Thr Ser.Tyr Ala Asp Ser Val
50 bs 60

aag ggc oga tte acc atc tcc aga gac aac aat aaa aac tcc cocg tat 240
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Asn Lys Asn Ser Pro Tyr
65 _ 70 : 715 80

St5 Goa ate aac Agt otE apa Act pAg $ac Ace B6G tEg tat tac tEt ™

Arg Met Asn Ser Leu Arg Thr Glu Asp Thr:AIaILeu Tyr.Tyr GQS
' B 90 95

gca aaa gat ggeg tac ccc tat gec agg gac ttec tac tac tac tac atg 336
Ala Lys Asp Gly Tyr Pro Tyr Gly Arg Asp Phe Tyr Tyr Tyr Tyr Met

100 105 110

gac gtc tgg gec aaa geg acc acg gtc acc gtc toc toa get gegt gt 384




Asp

ggt
Gly

act
Thr

145

. acc

- Thr

cag
Gin

cgg
Arg

acg

"_Thr

Gn Val Trp Asp Ser Ser Ser Asp His Val Val Phe Ay
Ay Ay Thr 225 230 235 240 aag ctg ace gtc eta ggt
738 Lys Leu Thr Val Leu A,245 <210> 113 <211> 246
<212> PRT <213> Artificial <220> 70/95 <223>

Synt hetic Construct <400> 113 Ju Val Gn Leu Val Qu
Ser Ay Ala Qu Vval Lys Lys Pro Ay u 1 5 10 15
Ser Leu Lys Ile Ser Cys Lys Ay Ser Ay Tyr Ser Phe
ValhTrpSEK 1ASEI12ah25hB0al Thpvill gerCher divpaiVadiyArg G n Met
PrﬁsGly Lys Ay ég(r Gu Trp l\/la‘t1 35 40 45 Gy Mt lle
Tyr'"Pro Ay Asp Asp Thr Met 2Fyr Ser G n Ser Phe

50 55 60 Lys Ay Gn Val Thr Lau Ser Val Asp Lys Ser

r 70 7 UG n, Trp Ser
e s o R et e P e Qe TR o
Sen| GArgy Al Gy Fendhy BbUGBeRYSEr NnalyTr¥slHied Ser Phe Asp
13pyr Trp 100 %4@5 110.. Gy G4y Ay Thr Leu Val Thr Val

Ser Ser Ay Gy Gy Gy Ser dy

cag cca coc tca gteg tea gteg goc cca gga aag acg goc agg att 480
Gin Pro Pro Ser Val Ser Val Ala Pro Gly Lys Thr Ala Arg lle

150 155 160
tgt ggg gga aac aac att gaa gat aag agt gtg cac tgg tac cag 528
Cys Gly Gly Asn Asn-lle Glu Asp Lys Ser Val His Trp Tyr Gln

' 165 170 175
aag cca ggc cag goc oot gieg otg gic ate tat tat gat acc gac 576
Lys Pro Gly Gin Ala Pro Val Leu Vai Ile Tyr Tyr Asp Thr Asp
180 . 185 180
ccc tca ggg atc coct gag cga tte tet gge tec aac tet ggg aac 624
Pro Ser Gly lle Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn
195 200 _ 205
gcc acc cotg acc atc age ageg gtc gaa goo geg gat gag goc gac 672
Ala Thr Leu Thr Ile Ser Arg Val Giu Ala Gly Asp Glu Ala Asp
210 - 215 220
ttc tgt cag geg tge gat age agt agt gat cat gig gta tte ggo 720
N ff?PhéﬂbyéfGfhﬁAlhinﬁiAébESék%SeftSeriAéﬁ?HisﬁVdeVa15PhéiGTy**“***’“’*L“““”i**i““*°*“5*'5 "“*“*

et INIIIWHQSOIII N 235. s m'fé40 e
ggg acc aag ctg acc gte cta get ' ' 147
Gly Thr Lys Leu Thr Val Leu Gly

245

<2105 115



115 120 125 dy Gy Gy Ser Ay Ay Gy Ay Ser Asn
Phe Met Leu Thr A n Pro 71/95 130 135 140 Al a Ser
Val Leu Val Ala Pro Gy Lys-4hs Ala Arg fie Thr Cys
G@y 145 150 155 160 dvy Asn Asn Ile Qu Asp Lys Ser
Val H's Trp Tyr Gn Gn Lys Pro 165 170 175 Ay Gn
Ala Pro Val Leu Val Ile Tyr Tyr Asp Thr Asp Arg Pro
Ser 180 185 190 . dy Ile Pro Qu Arg Phe Ser Gy Ser
<211>Azm9 Ser Gy Asn Thr Ala Thr 195 200 205 Leu Thr lle
<212>S?BTArg Val Qu Ala Ay Asp Gu Ala Asp Tyr Phe Cys
2 215 220 G n Val Trp Asp Ser Ser Ser Asp H s Val
QiPvartiphea@y Gy Ay Thr 225 230 235 240 Lys Leu Thr
Val Leu Ay 245 <210> 114 <211> 747 <212> DNA <213>
Artificial <220> 72/95 <223> An artificially -
<220>synt hesi zed scFv sequence <220> <221> CDS <222>

<223>( Bynthefié40bhstruct
<400> 115
Gln Val Gin Leu Gln GIn Ser Gly Gly Asp Leu Val Gln Pro Gly Gly

o1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Glu Tyr
20 : 25 30

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

- Ser Leu I!e'Ser Gly Asp Gly Asp Tyr Thr Ser Tyr Ala Asp Ser Val
50 : b5 60

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Asn Lys Asn Ser Pro Tyr
65 70 75 : 80

“Leu Arg Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Leu Tyr Tyr Cys
| 85 90 95

Ala Lys Asp Gly Tyr Pro Tyr Gly Arg Asp Phe Tyr Tyr Tyr Tyr Met
o q00 105 . R o



<400> 114 cag gta cag ctg cag cag tca ggg gga gac ttg
gtt cag cot ggg ggg 48 Gn Val Gn Leu Gn Gn Ser
Gy Gy Asp Leu Val Gn Prosgdyy Ay 1 5 10 15 tcc etc
aga etc tcc tgt gca goo tot gga ttc acettt gatgaa tat
96 Ser Lau Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr
Phe Asp G u Tyr 20 25 30 ggc atg cac tgg gtc cgt cag
get cca ggg aag ggt otg gag tgg gtc 144 .. dy Mt
Asp VA BpTelp MWalGIArgr Ghn VAl aniPvel Gery Sery8iv&Ely @eu A u Trp
Val,.35 40 45 tot ﬁét att agt ggg,Qgat ggc gat tac aca
too tat get gac tot gtg 192 Ser Leu Ile Ser Ay Asp
Ay Asp Tyr Thr Ser Tyr Ala Asp Ser Val 50 55 60 aag
ggc cga tto ace etc tcc aga gac aac aat aaa aac tcc
co% tat 240 Lys Gy Ar? Phe Thr He Ser Arg Asp Asn
Gly Senshly §ly il Fﬁﬂbﬁ’ﬂyﬁ w6Ely78er78inglyr aldeya at g aac
"~ i@gt ctg aga acigsgag gac ace gacttg tattac tgt 288 Leu
Arg Met Asn Ser Leu Arg Thr Qu Asp Thr Ala Leu Tyr
Tyr Cys 85 90 95 g¢gca aaa gat ggg tac ccc tat ggc agg
gac ttc tac tac tac tac atg 336 Ala Lys Asp Ay Tyr
Thr G[frl%oTWo erva/ﬁf r’%ﬁPAﬂ“?rJEY n Thryf\la Xl{g Mgt 100105
Cc acc gtc tcc
145 tea ggt ggt15ggt 384 73/ 95155Asp Val Trp as Lys Ay Thr
Thr Val Thr Val Ser Ser Ay Gy Ay 115 120 125 ggt
tog ggt ggt ggt ggc too ggc ggt ggc gga tog cag tat
: gtg ctg 432 dy Ser Ay Ay Ay Ay Ser GIyGIyGIy.
. Thr.Cyed ¥y AshMsA Ville 6 AbLUys Ser Val His Trp Tyr Gin.. - .

165 170 -178

‘Gin Lys Pro Gly GIn Ala Pro Val Leu Val lle Tyr Tyr Asp Thr Asp
180 ) 185 190

" Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn
195 200 208

- Thr Ala Thr Leu Thr lle Ser Arg Val Glu Ala Gly Asp Glu Ala Asp
210 o 218 - 220 '

Vﬁ iT9E¥PhefC§s Gln A[a Trp: Asp """ Ser Ser Ser Asp Hls Val Va[ Phe Gy e

mfpzégmw, . 530 "o oo

- Gly Gly Thr Lys Leu Thr Val ieu Gly
245

210> 116



- L2202

130 135 140 act cag cca coo tca gtg tea gtg goo coa
gga aag acg goo agg att 480 Thr G n Pro Pro Ser Val
Ser Val Ala Pro Ay Lys Thrigdsaa Arg lie 145 150 155
160 ace tgt ggg gga aac aac att gaa gat aag agt gtg
cac tgg tae cag 528 Thr Cys Ay Gy Asn Asn Ile Qu
Asp LysSer Val H's Trp Tyr Gn 165 170 175 cag aag
_ cca ggc cag gcc cot gtg otg gtc ate tat tat gat acc
<211>gag09576 Gn Lys Pro Gy Gn Ala Pro Val Leu Val lle
12> THla TYr Asp Thr Asp 180 185 190 cgg coo tee ggg ate
- cot gag cga ttc tot ggc too aac tot ggg aac 624 Arg
<213> PAotiSiady lie Pro Qu Arg Phe Ser Ay Ser Asn Ser

Gy Asn 195 200 205 acg goo ace ctg acc ate age agg

gtc gaa goo ggg gat gag goo gac 672 Thr Ala Thr Leu
220>Thr Tie Ser Arg Val Qu Ala Gy Asp Gu Ala Asp 210
<223> 2P aP2i@ i diat 1yt dyatrieglze8 aBq@Ree tEEY §Rbdea0Lsagtfuagdn gat
cat gtg gta ttc ggo 720 Tyr'Phe Cys Gn Ala Trp Asp
SBI°Y8HY Ser Asp His Val Val Phe Gy 225 230 235 240
gga ggg ace aag otg ace gto cta ggt 747 dy dy Thr
Lys Leu Thr Val Leu Ay 245 <210> 115 74/95 <211>
249 <212> PRT <213> Artificial <220>"

<221> €DS
<222>  (1).. (1509)

<400> 116

atg aaa cac ctg tegg tic tte ctec ctg ctg gtg gea get coc aga teg 48
~Met Lys His Leu Trp Phe Phe Leu teu Leu Val Ala Ala Pro Arg Trp

1 . 5 10 15

gtc ctg tcc gag gtg cag otg gtg gag tot gga gea gag gt aaa aag ‘86

Val Leu Ser Glu Val Gin Leu Val Glu Ser Gly Ala Glu Val Lys Lys
20 : 25 30

~ coc gge gag tot ctg aag atc tcc tgt aag ggt tot gga tac age tit 144
" Pro Gly Glu Ser Leu Lys |le Ser Cys Lys Gly Ser Gly Tyr Ser Phe
35 40 45

acc age aac tge atc ggc teg gtg cgc cag atg ccc ggg aaa ggec ctg 192
Thr Ser Asn Trp lle Gly Trp Val Arg Gin Met Pro Gly Lys Gly Leu

"“;;iSblﬁumg,ﬁ;:;b;jjjfm.“L55aﬂmm,_;_1;};;;;;“_mﬁsomﬂ;;jﬁ;;;ﬁjktngfjlj.L;TL;;;;E;hp;;:,M;;T;;;;;;:;:.:J;:ﬂig
‘gag tge atg ggg atg atec tat cot get gac tet gac ace atg tac agt 240
‘Glu Trp Met Gly Met 1le Tyr Pro Gly Asp Ser Asp Thr Met Tyr Ser
65 70 ' 75 : 80
" cag tcc ttc aaa gge cag ghe acc cte toa gte gac aag toe gic age . 288 o

o Gln Ser Phe Lys fly Gln Val Thr Leu Ser Val Asp Lys Ser Val Ser
85 o g0 95



<223> Synthetic Construct <400> 115 Gn Val Gn Leu
Gnd@n Ser Ay Ay Asp Leu Val Gn Pro Gy Ay 15
10 15 Ser Leu Arg Leu Ser @yss Ala Ala Ser Gy Phe Thr
Phe Asp Gu Tyr 20 25 30 dy Met His Trp Val Arg G n
Ala Pro Gy Lys Gy Leu Gu Trp Val 35 40 45 Ser Leu
lie Ser Ay Asp Gy Asp Tyr Thr Ser Tyr Ala Asp Ser
Val 50 55 60 Lys Gy Arg Phe Thr lie Ser Arg Asp Asn
Asn Lys Asn Ser Pro Tyr 65 70 75 80 Leu Arg Met Asn

e, L h T Cys,.85 90
soo aiEtaciftt fhdraf oo dd) dptadlioo B enflorfle R, IO,
Thr ARy fyrTheu Ghpr Trigeter Sp00-ea (8N A1 SP5ASEThiAde el Trp Ay

Lys Ggg Thr Thr Val (pr Val Ser Segldy Gy Gy 115

120 125 dy Ser Ay Ay dy Ay Ser Gy Ay Ay dy

~ Ser Gn Tyr Val Leu 130 135 140 Thr Gn Pro Pro Ser
tat taAketSede MRl gobl @t PIa0 t&h Yagk Vgt BB 14 dacdM@ tie 1484150

Tor Ty orklg Aok ) oo sl Yoo per A i e BoPa ) S Ala

Proisval Leu Val 112@ Tyr Tyr Aspi1Zhr Asp 180 185 190
Arg Pro Ser Ay Ile Pro Qu Arg Phe Ser Ay Ser Asn

Ser Ay Asn
gac tac tgg ggc cag gga acc ctg gte ace gte tee teca ggt ggt get 432

a_Asp Tyr Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly
130 135 140

get teg get gzt gat ggt.tct ggc ggt ggo gga tecg aat ttt atg otg 480
Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asn Phe Met Leu
145 150 1585 160

act cag ccg got tea gtg tta gig goc cca gga aag acg goc agg att b28
Thr Gln Pro Ala Ser Val Leu Val Ala Pro Gly Lys Thr Ala Arg lle
165 170 175

acc tgt ggg gga aac aac att gaa gat aag aegt gtg cac tgg tac cag 576
Thr Cys Giy Gly Asn Asn Ile Glu Asp Lys Ser Val His Trp Tyr Gln
180 : 185 ' 190

bag aag cca gege cag goe oot gtg ctg gtc atc tat tat gat acc gac 624
~GIn Lys Pro Gly Gin Ala Pro Val Leu Vai lle Tyr Tyr Asp Thr Asp
- 195 - 200 205

WwdéQ'ECEW%EE“éééwéfémbd{mééénéééy£{éwféfméé&uiéﬁmééé i ggg'ééc" T
"Arg Pro Ser Gly l|le Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn
210 ' 215 _ 220

acg goc acc ctg acc atc age agg gtc gaa gec ggg gat gag gee gac 720
'Thr Ala Thr Leu Thr lle Ser Arg Val Glu Ala Gly Asp Glu Ala Asp '
225 230 ' - 235 240



195 200 205 Thr Ala Thr Leu Thr Ile Ser Arg Val du
Ala Ay Asp Qu Ala Asp 210 215 220 Tyr Phe Cys G n
Ala Trp Asp Ser Ser Ser Aspr¢bs Val Val Phe Gy 225
230 235 240 dy Gy Thr Lys Leu Thr Val Leu Ay 245
- <210> 116 76/95 <211> 1509 <212> DNA <213>
Artificial <220> <223> An artificially synthesized
sequence that encodes a scFv fusion protein <220>
tat T3 2dt>cd@DS e<@22gat (dkp . agt HEOIpt catdl @O cfldl Gtcabgy aaa #8C ctg
cr bt t e tgg 48
o PREBv 58 TS Ee el BhaeBud PEE IOk (R0 OAF A2 W
Pro Arg #5% 1 5 10 15 28¢c ctg too ga@55gtg cag ctg gtg
gag tot gga gca gag gtg aaa aag 96 Val Leu Ser G u
Val Gn Leu Val Qu Ser Ay Ala Qu Val Lys Lys 20 25
gga EE)acC e HFRgRFCtBe &t é‘%é@c ate ateéat gic 2ty ggtd'fot
Gly GOO®rt e BEOoTHrt\a] 144 61 PA0a @iy AG WeSRsp batiadeys |ie Ser
- Cys Lﬁ/s% Ay Ser Glyz'ggr Ser Phe 3527400 45

gegg cecc aca ate aag coe tgt cct cca tge aaa tgzc cca gea cot aac 864

Gly Pro Thr lie Lys Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro Asn

275 ' 280 285
. cte . ttg ggt gega cea tee gte tte ate itc cct cca aag atc aag. gat . 912
" Leu Leu Gly Gly Pro Ser Val Phe |le Phe Pro Pro Lys lle Lys Asp
290 . 295 300
gta ctc atg atc tec otg age ccc ata gte aca tgt gteg gtg gte gat 960

'Val Leu Met lle Ser Leu Ser Pro lle Val Thr Cys Val Val Val Asp
305 310 315 320

gtg age gag gat gac cca gat gtc cag atc age tgzg ttt gtg aac aac 1008
"Val Ser Glu Asp Asp Pro Asp Val Gin Ile Ser Trp Phe Val Asn Asn

325 330 335
S gtg gaa gta cac aca get cag aca caa acc cat aga gag gat tac aac 1056
 Val Glu Val His Thr Ala GIn Thr GIn Thr His Arg Giu Asp Tyr Asn '
' 340 . 345 350
.'Légiﬁééf?bt05¢§gf§fé:§fcfééfigbdlgfdfﬁdd}éfc5¢ég;cécﬁéééJEéé?fzéi*ﬁﬁ511645“f5ﬁ7“77**“@7mr”'J o

T T R VTV S T T P T BT e e T
355 360 365

atg agt ggc aag gag ttc aaa tgec aag gtc aac aac aaa gac cte cea 1152
Met Ser Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp Leu Pro

370 = 375 380

geg coc ate gag aga acc atc tez aaa ccc aaa ggg tea gta aga goa 1200



Ala'

385

cGa

Pro

cag

Gin V.

tac

ace age aac tgg ate ggo tgg gtg ego cag atg ccc ggg
aaa ggo ctg 192 Thr Ser Asn Trp lie Ay Trp Val Arg
Gn Mt Pro Ay Lys Gy Leus$f 55 60 gag tgg atg ggg
atg ate tat cot ggt gac tot gac acc atg tae agt 240
GQu Trp Met Ay Met lie Tyr Pro Ay Asp Ser Asp Thr
Met Tyr Ser 65 70 75 80 <cag tee tte aaa gge cag gtc
acc ctc tee gtc gac aag too gte age 288 G n Ser Phe
Pitoy $1eChiln MignThval le Tar LvalPr&éys Gay Shspallyse Sar Val Ser 85
90 95 77/ 95;,ace gee tee gg oag tgg age4®go ctg cag
gee tog gac act gee ctg 3 Thr Ala Tyr Leu @n Trp
Ser Ser Leu G n Ala Ser Asp Thr Ala Leu 100 105 110

t t t gepst gy
el 6 1909 0e SRSk S Ll S 97000,

GlgeYalshyr Yﬁ'd—e?rpﬁoﬁrg PS%rG“P fiLSM‘IQ@h"lES‘ e tac tgg
gge cag fma acc ctg gtagi@cc gtc tee tgm ggt ggt got
432 Asp Tyr Trp Ay Gn Gy Thr Leu Val Thr Val Ser
Ser Ay dy Ay 130 135 140 ggt tog ggt ggt ggt ggt

gtcodctggpe gyttegoee goa aboga@ate atd catt gaactay 430 Q2gGer

Y, S n Phe Met
qﬂeﬁ”?ﬂ% ’% Cy? t%% TEH‘ ggeg%?:%'jg ki g%’aﬁéétg tta gtg
gee c¥8 gga aag acg 4@53e agg att 52830 Thr Gn Pro Ala
Ser Val Leu Val Ala Pro Ay Lys Thr Ala Arg Ile 165
170 175 ace tgt ggg gga aac aac att gaa gat aag agt
eigt gpecEe 39§ fof Hec egé@ agy gca ¢pg Cty qacHap €qsyasssn @2“ l e

_Tyr VAH G1uAEP oy SAsSen 68y Lk ShlGu Ty A myr18Q 4B5 190
o 435 440 445
.act gaa cca gtc ctg gac tot gat get tet tac tte atg tac agc aag 1392
- Thr Glu Pro Val Leu Asp Ser Asp Gly Ser Tyr Phe Met Tyr Ser Lys
450 455 460
ctg aga gtg gaa aag aag aac tgg gtg gaa aga aat age tac tec tgt 1440
Leu Arg Val Glu Lys Lys Asn Trp Val Glu Arg Asn Ser Tyr Ser Cys
465 470 475 480
‘toa gig gtc cac gag ggt otg cac aat cac cac acg act aag agc tte 1488
~ Ser Val Val His Glu Gly Leu His Asn His His Thr Thr Lys Ser Phe
- 485 490 ' 495
“tcc cge act cog ggt aaa tga 1509
*';bserlhrg:Thf;pfolé1§$Lyé;ﬁ;m;;$m:;,;tLijf;;;;;:; i

500

210> 117
211> 502
<212> PRT
<213> Artificial




cag aag cca ggccag gee cot gtg ctg gtc ate tat tat gat
ace gac 624 Gn Lys Pro Gy Gn Ala Pro Val Leu Val
Ile Tyr Tyr Asp Thr Asp 1958360 205 cgg coo tca ggg
ate cot gag cga ttc tot gge too aac tot ggg aac 672
Arg Pro Ser Ay Ile Pro Qu Arg Phe Ser Ay Ser Asn
Ser Ay Asn 210 215 220 acg gee ace ctg ace ate age
agg gtc gaa gee ggg gat gag gee gac 720 Thr Ala Thr
220> Leu Thr Ile Ser Arg Val Gu Ala Gy Asp Gu Al a Asp
223> 23htRAc DamtAft) 78/ 95 tat ttc tgt cag gtg tgg gat age
. agt agt gat cat gtg gta ttc ggc 768 Tyr Phe Cys G n
Val Trip Asp Ser Ser Ser Asp His Val Val Phe Gy 245
400> 29{7 255 gga ggg ace aag ctg ace gtc eta ggt geg gee
get atg gat ccc aga 816 dy dy Thr Lys Leu Thr Val
Leu Ay Ala Ala Ala Met Asp Pro Arg 260 265 270 ggg
Met LyaCitisdea TabePha®pe tec Leglec B! aAAtgRroalg TrgCc cca gca

1 .

Lys Cys Pro Ala Pro

tee gtc ttc ate ttc cct cca aag ate aag gat
Leu Lau Gy Gy Pro Ser Val

act aac j,{_5)64 Gy Pro T% fie Lys Pro ](}/s Pro Pro Cys

Asn 275 280 285 etcttg ggt ggaeea

...... 912
Phe Ile Phe Pro Pro Lys

s Asp 290 295 300 gta etc atg ate tee ctg age

val Lesrin Vol B ade gt

clt Frgbly Bt

2ldgm Lyyal
Il'e Sgr Leu Ser Proskle Val Thr Cysg Val Val

Leu Met

Val Asp

305 310 315 320 gtg age gag gat gac cca gat gte cag
aac aac 1008 Val Ser G u Asp Asp

ate age tgg ttt gtg

Pro Asp'Val Gn |le Ser Trp Phe Val

~Pro GI%sﬁqu Ser Leu Lys |le Ser
35 ' 40

Thr Ser Asn Trp lie Gly Trp Val
50 ' 55

Giﬁ Trp Met Giv Met Ile Tyr Pro
65 ' 70

Gin Ser Phe Lys Gly G!n Val Thr
- 85

Cys Lys Gly Ser Gly Tyr Ser Phe
45

Arg GIn Met Pro Gly Lys Gly Leu
60

Gly Asp Ser Asp Thr Met Tyr Ser
75 80

Leu Ser . Val .Asp Lys .Ser Val Ser -

90 95

Asn Asn 325 330

Thr Ala Tyr Leu Gln Trp Ser Ser
~100

Tyr Tyr Cys Ala Arg Aia Pro Asn

115 ' 120 -

Leu GIn Ala Ser Asp Thr Ala Leu
105 : 110

Leu Ser Ser Ala Trp His Ser Phe

125



Asp
- Gly
145
Thr
. Thr

Gln
"Arg

- Thr
225

gtg gaa gta cac ace get cag aca caa ace cat aga gag
gat tac aac 1056 Val Qu Val H's Thr Ala G n Thr Gn
Thr His Arg Au Asp Tyr Asng@3¢0 345 350 agtact etc
egg gtg gtc agt gee ctc cce ate cagcac cag gac tgg
1104 Ser Thr Leu Arg Val Val Ser Ala Leu Pro Ile Gn
Hs Gn Asp Trp 355 360 365 atg agt ggeaag gag ttc aaa
tgc aag gtc aac aac aaa gac etc cca 1152 Mt Ser Ay
Ty &reG iy Fheblyylsr bps Vey Jhvik! BenSeshilyL§ly Nyp Leu Pro
1370 375 380 gcgscoo ate gag agp ace ate tea aaa ccc
aaa ggg tea gta aga gca 1200 79/95 Ala Pro lie Gu
Arg Thr lie Ser Lys Pro Lys Ay Ser Val Arg Ala 385
390 395 400 <cca cag gta tat gtc ttg oct cca cca gaa
aa g tg..act a 48  Pro Val Tyr Val Leu
S 0 vn g Y e Ay o ! ‘Né Y $#ir A*‘r_'yg ?f‘ga’zfﬁs 410 415
cag gtc actisotg ace tgc atitsp gtc aca gac téc atg cot
gaa gac att 1296 Gn Val Thr Leu Thr Cys Met Val Thr

- Asp Phe Met Pro Gu Asp lie 420 425 430 tac gtg gag

tgg ace aac aac ggg aaa aca gag cta aac tao aag aac

634 MIys"er\@h L@L twauTrApa PR Géﬁ[‘ysAﬁﬂ HayalkeysieThr G u Leu
Asn 440 445 act gaa cca gtc ctg gac

t ot gat'§ét tot tac ttd’htg tao age ab§ 1392 Thr Qu
Pro Val Leu Asp Ser Asp Ay Ser Tyr Phe Met Tyr Ser
Lys 450 455 460 ctg aga gtg gaa aag aag aac tgg gtg.
gaa aga aat ago tac tee tgt 1440 Leu Arg Val. GQu Lys
Cylsy®ly A5 ABn psialle Glw Ady gysASer Gelr HiByTrpSBr &yis 465 470

475 4I%Q 185 7 190

Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr Tyr Asp Thr Asp
195 200 205

Pro Ser Gly lle Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn
210 215 220

Ala Thr Leu Thr |le Ser Arg Val Glu Ala Gly Asp Glu Ala Asp
230 : 235 240

- *'pjxyﬁ;phg;cys:gph;valjjgp;A55;3éF;3éF;sékgAgp;H;S;VaJLVG}LphéFG¢yQQQQL;;;;@QLJ;;;;;;;_;;};m:j;;;‘;ﬁjQ

Gly

aly

245 250 : 555

Gly Thr Lys lLeu Thr Val Leu Gly Afa Ala Ala Met Asp Pro Arg

260 - 265 270

Pro Thr lle Lys Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro Asn

17,



. Leu

Val

305

Val

Val

Ser

Met

Ala

tea gtg gtc cac gag.ggt ctg cac aat cac cac acg act
aag age ttc 1.488 Ser Val Val Hs Qu Gy Leu H's Asn
H's H's Thr Thr Lys Ser Pheg#85 .490 495 tee egg act
cog ggt aaa tga 1509 Ser Arg Thr Pro Ay Lys 500
<210> 117 <211> 502 <212> PRT <213> Artificial 80/95
<220> <223> Synthetic Construct <400> 117 Met Lys H's
Led Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp 1
5 2B 15 Val Lau 88r Ju Val d@d8%au Val Au Ser Ay

. Ala Qu Val Lys Lys 20 25 30 Pro Ay du Ser Leu Lys

lie Ser Cys Lys Ay Ser Gy Tyr Ser Phe 35 40 45 Thr
Ser Asn Trp lie Ay Trp Val Arg Gn Met Pro Ay Lys
L& H1vL€ PrROsepSva®bhe QI PRE Prdvlo By INELyd h Tyr Pro Gy
Asp Ser Asp Thr Met Tyr Ser 65 70 75 80 G n Ser Phe
2?3/3 Ay Gn VAP Thr Leu Ser ¥ Asp Lys Ser Val Ser 85
90 95 Thr Ala Tyr Leu G n Trp Ser Ser Leu G n Ala Ser
Asp Thr Ala Leu 100 105 110

Leu Met Ile Ser Leu Ser Pro |lle Val Thr Cys Val Val Val

Ser Glu

Glu Val

Thr Leu
355

Ser Gly
370

Pro lle

Asp

His

340

Arg

Lys

Glu

Asp

325.

310

Pro

Asp

val Gin.
330

Thr Ala Gin Thr Gln

Val

Glu

Arg

RS Y. T S

Val

Phe

Thr

BO0- i

Ser

lvs
375

lle

345

Ala Leu
360

Cys Lys

Ser Lys

315

Ile Ser

Thr His

Pro 1lle

Vai Asn

Trp Phe Val Asn
.. 33h

Arg Glu Asp Tyr
350

Gin His GIn Asp
365

Asn Lys Asp Leu

380

Pro Lys

Gly Ser Val Arg

Asp
320
Asn
Asn
Trp

Pro

Ala

Pre

Gln

Gin Val

Yal Thr

Tyr

Leu
420

Val

405

Thr

Leu

Cys

‘Pro

Met

Pro Pro

Val Thr
425

Glu Glu
410

Asp Phe

Glu Met Thr Lys
415

Met Pro Glu Asp
430 .

Lys

Ile

AN i S



Tyr Tyr Cys Ala Arg Ala Pro Asn Leu Ser Ser Ala Trp
H s Ser Phe 115 120 125 81/95 Asp Tyr Trp Ay Gn
Ay Thr Leu Val Thr Val Sergfiey Ay Ay Ay 130 135
140 dy Ser Ay Ay Ay dy Ser Gy Gy Ay dy Ser
Asn Phe Met Lau 145 150 155 160 Thr G n Pro Al a Ser
Val Leu Val Ala Pro Gy Lys Thr Ala Arg Ile 165 170
175 Thr Cys Gy @y Asn Asn Iled u Asp Lys Ser Val
Hs Trip Tyr Gn 180 185 190 Gn Lys Pro dy Gn Ala
Pro Val Leu Vval Ile Tyr Tyr Asp Thr Asp 195 200 205
Arg Pro Ser Ay Ile Pro Qu Arg Phe Ser Ay Ser Asn
Tyr V"Seg'[”d"? Wensp on g Lypdhr Bhy Lay AsTThyr LsuAsThr |l e Ser
- ArgpsVal GQu Ala Gy Asp A u Al aszsésp 225 230 235 240
TyrPhe Cys G n Val Trp Asp Ser Ser Ser-Asp His Val Val
Phe Ay 245 250 255 dydy Thr Lys Leu Thr Val Leu
Gy Ala Ala Ala Met Asp Pro Arg 260 265 270 Ay Pro

The 1le Lys, Pr s Prq Pro S s Pro Ala Pro
Thr o1 brop¥e gt ash sy 7 51 Spr o Bl Eﬁ%%%ﬂrﬂrvs Ser Val Phe
- 4%0i e Phe Pro Pr4d5Lys lie Lys Ap 290 295 300 Val Leu

Met lie Ser Leu Ser Pro Ile Val Thr Cys Val Val Val

Asp 305 310 315 320

Leu Arg Val Glu Lys Lys Ash Trp Val Glu Arg Asn Ser Tyr Ser Cys
- 465 470 . 475 - 480

- Ser Val Val His Glu Gly Leu His Asn His His Thr Thr Lys Ser Phe
' 485 490 : - 495

Ser Arg Thr Pro Gly Lys
s 500

<210> 118
211> 753
<212> DNA
<213> Artificial

220>

"“1L¢<223>LJAnJagtjfj31541y;syhthéS{Zéd}Sdﬁvgééquéhcé;;;;G;;;L;Umi::JLM;ﬁgr;;T;;Ifhm;;;;m;;;;;;;_“”;“ﬂ;;

<2205
<221> CDS
222> (1)..(753)

- <400> 118
- cag gta cag ctg cag cag toa ggc cca gga ctg gteg aag oot tog gag 48




Gin

gce

“Ala

Val Ser Qu Asp Asp Pro Asp Val Gn Ile Ser Trp Phe
Val Asn Asn 325 330 335 Val GQu Val Hs Thr Ala Gn
Thr Gn Thr H's Arg A u Aspgdys Asn 340 345 350 Ser

- Thr Leu Arg Val Val Ser Ala Leu Prolle Gn Hs Gn

Asp Trp 355 360 365 Met Ser Ay Lys Gu Phe Lys Cys
Lys Val Asn Asn Lys Asp Leu Pro 370 375 380 Ala Pro
lie Qu Arg Thr Ile Ser Lys Pro Lys Ay Ser Val Arg
VAl 81n B85GROGIN3THE &OCProRrp L& YaWaks Pyo Safalilueu Pro Pro
Pro Gu du Gu Met Thrylys Lys 405 419 415 G n Val
Thr Leu Thr Cys Met Val Thr Asp Phe Met Pro Qu Asp
lie 420 425 430 83/95 Tyr Val du Trp Thr Asn Asn

GE’: Yed-¥& dd3 tdd é-&tl—g'%U 'L/c}%rkgﬂ_%c I-'t}t.(us a*@ts' Qc(f"gé Q%O 445 gg Thr
Pro Val Leu Met Tyr

Ser
L%E‘*"L&%‘ Thysbysa%ss \ﬁ‘éoge[eeﬁy,&ls@ S%\I”EGIAIF REsS¥ys Asn Trp
Val @Qu Arg Asn Ser ZByr Ser Cys 46& 470 475 480 Ser
Val Val Hs JQu @y Lau Hs Asn His H's Thr Thr Lys
Ser Phe 485 490 495 Ser Arg Thr Pro Qy Lys 500

- cgt taR 10>tk o< latc a8 cag A8@ oDl aag gge cte gag 144

Arg Tyr Tyr Trp Gly Trp lle Arg Gln Ser Pro Gly Lys Gly Leu Glu
35 40 45

- tgg att ggg agt ate tac tat agt ggg acc ace tac tac aac ccg teoe 192

Trp tle Gly Ser .Ile Tyr Tyr Ser Gly. Thr Thr Tyr Tyr Asn Pro Ser
-50 55 . 60

cte aag'agt.cgc gtc ace ata tec gta gac ace tcc aag aac gac tto 240

Leu Lys Ser Arg Val Thr |le Ser Val Asp Thr Ser Lys Asn Asp Phe
65 70 75 80

tecc cta aac ctg ageg tot otg asgc goc aca gac acg get gta tat tac 288

Ser Leu Ash Leu Arg Ser Leu Ser Ala Thr Asp Thr Ala Val Tyr Tyr
85 90 95

tgt gcg aga cag act ggg gac gtt acc gag gac cge gag ttt gac tac 336

Cys Ala Arg GIn Thr Gly Asp Val Thr Glu Asp Arg Glu Phe Asp Tyr
100 105 110
tgg ggc cag gga ace ctg gic acc gte toe tea get get geb get tog 384
' '"75ﬁ3TFb~G1yTGIhﬁGly7Thr3Léu=ValﬁThk~Véi-Sér”SekalyLGTy Gly56+y5$er777~*5:3*53337755'"" A

get
Gly

fct

Ser

115 120 o 125
get gt get tog get ggt gec gga tog gat gtt gtg ateg act cag 432
Gly Gly Gly Ser Gly Gly Gly G!y Ser Asp Val Val Met Thr GIn
130 135 . _ 140
cca gac toec ctg got gteg toct ctg gegc gag agg gec ace atc aac 480

Pro Asp Ser Leu Ala Val Ser Leu Gly Giu Arg Ala Thr lle Asn.




145
igc

Cys

ttg

 Leu

<213> Artificial <220> <223> An artificially
synt hesi zed scFv sequence <220> <221> CDS <222>
(1).. (753) <400> 118 cag gi/es cag ctg cag cag tca
ggccca gga ctg gtg aag cot tog gag 48 84/95 Gn Va
GnlLeu Gn Gn Ser Gy Pro Ay Lau Val Lys Pro Ser
Gu 1510 15 goo ctg too etc acg tgc agt gto tot
ggt gac too att goo agg agt 96 "Ala Leu Ser Leu Thr
Cys Ser Vali®8er @y Asp Sdpdlle Ala Arg 8 20 25 30
cgt tac tat tgg ggc tgg ate ego cag too cca ggg aag
ctg gag 144 Arg Tyr Tyr Trp Gy Trp Ille Ar Gn
a@e CopRey geyeet it (ty Tee REEtOC 38" A AW fifgtastt gggd agt
Ll Serl 80 ¢ 1At SerOlal 080 TREBeAGEr WAL THADyARG §QY 00 192
Trp Ile gy Ser Ile Tyr_Tyr Ser Gy Thr. Thr Tyr Tyr
Asn Pro & 50 55 60 et130aag agt cgc 1150 ace ate too
gta gac acg too aag aac gac ttc 240 Lou Lys Ser Arg
al_Thr 1le Ser Val Thr sAsn p Ph 5 70
sofgagg e s al og e o8 P T Y sl Sug BR3P TD9E0 10
Apetrpgltva GlatGlndys 788 GIB@*U IEmJPmshrgLé@ gugPtBer Leu Ser
Ala Tigg Asp Thr Alaqyal Tyr Tyr 85:@0 95 tgt gog aga
cag act ggg gac gtt ace gag gac ego gag ttt gac tac
336 Cys Ala Arg Gn Thr Ay Asp Val Thr Gu Asp Arg

- tac téd gbaPhe ASedWat tec gze gtc cot gac cga tic agt gec 624
Tyr Trp Ala Ser Thr Arg His Ser Gly Val Pro Asp Arg Phe Ser Gly
195 200 205
agc gegg tot ggg aca gat tic act ctc acc atc ace age ctg cag got 672
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Thr Ser Leu Glin Afa
210 - 215 220
gaa gat gtg gga gtt tat tte tet cag caa tat tat gat got gte ace 720
Glu Asp Val Gly Val Tyr Phe Cys Gin Gln Tyr Tyr Asp Ala Val Thr
o225 230 235 240
tte gge caa ggg ace aag gieg gag atc aaa cgt _ 753
Phe Gly GIn Gly Thr Lys Val Glu lle Lys Arg
o 245 : 250
C 210> 119
D DB e e e
77<212> PRT

213> Artificial

<2200
'<223> Synthetic Construct

<400> 119




100 105 110 tgg ggo cag gga ace ctg gtc ace gtc too
tca ggt ggt ggt ggt tog 384 TrpAy Gn Ay Thr Leu
Val Thr Val SerSer Gy Ay @GwsGy Ser 115 120 125 ggt
ggt ggt ggt tog ggt ggt ggc gga tog gat gtt gtg atg
act cag 432 dy dy dy Gy Ser Ay dy Ay Gy Ser
Asp VaI Val Met Thr G n 130 135 140 tot cca gac too
g tot ctg ggc gag agg goo ace ate aac 480
Gln Vsbl%'rp %ﬁpﬁse‘ﬁem@e'u Mo £lvdleu af Lyedir@Ser Glw Arg Al a
1 Thr 11e Asn 85/95 145 {450 155 160 tgg aag too ago
cag agt gtt tta tac ago too aat tat aagaac tac 528
Cys Lys Ser Ser G n Ser Val Leu Tyr Ser Ser Asn Tyr
Lys Asn Tyr 165 170 175 ttg got tgg tac cag cag aaa

cC a gag.cof cot ct tc ttt 576 _Leu Ala Trp

Ala Ly ?e%g%” %"ﬁc’f_sy PR @3"@%” ére'é [It!’“r &'9AE BY¥u Leu Phe
180 18% 190 tac tggesgca tot acc cgg cat too ggg gtc

cot gac cga ttc agt ggc 624 Tyr Trp Ala Ser ThrArg
Hs Ser Gy Val Pro Asp Arg Phe Ser Ay 195 200 205

_ ago ggg tot ggg aca gat ttc act ctc acc atc acc ago
Arg Tﬁi OyiC 8 86t 8 7Re A'?Efmﬁs)ér P85 Gﬂ J@ry AspgRhe Thr Leu

- hr Ile Thr Ser Leu Gn Ala 210 5 15 220 gaa gat gtg

' gg§ gtt tat ttc t¥t cag caa tat #at gat got gto acc
720 du Asp Val dy Val Tyr Phe Cys G n G n Tyr Tyr

Asp Ala Val Thr 225 230 235 240 ttc ggc caa ggg acc

aag gtg gag atc aaa cgt 753 - Phe Gy Gn Ay Thr Lys

Trp 1 MablyGhar | leeTvicylyr Meg @ly Thr Thr Tyr Tyr Asn Pro Ser o

50 ' 55 60

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

Ser_Leu Asn Leu Arg Ser Leu Ser Ala Thr Asp Thr Ala Val Tyr Tyr
' 35 90 95

Cys Ala Arg GIn Thr G[y Asp Val Thr Glu Asp Arg Glu Phe Asp Tyr
T 100 108 10 :

o Trp.@ly GIn-Gly Thr Leu Val Thr Val Ser Ser Gly-Gly Gly Gly Ser- - il il Sl iiiln

115 | 150 195

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Val Val Met Thr GIn
130 _ 135 140

~ Ser Pro Asp Ser Leu Ala Val Ser Leu Gly Glu Arg Ala Thr [le Asn



245 250 <210> 119 <211> 251 <212> PRT <213>
Artificial <220> <223> Synthetic Construct <400> 119
86/95 Gn Val Gn Lau Gn @nmsSer Ay Pro Gy Lau Val
Lys Pro Ser Qu 1 5 10 15 Al a Leu Ser Leu.Thr Cys
Ser Val Ser Gy Asp Ser Ile Ala Arg Ser 20 25 30 Arg
Tyr Tyr Trp Ay Trp Ile Arg Gn Ser Pro Ay Lys Ay
Lau Gu 35 40 45 Trp Ile Ay Ser lie Tyr Tyr Serdy
145 Thr Thr Tyr'™r Asn Pro Se¥5 50 55 60 Lé80Lys Ser Arg
Val Thr Ile Ser Val Asp Thr Ser Lys Asn Asp Phe 65 70
75 80 Ser Leu Asn Leu Arg Ser Leu Ser Ala Thr Asp Thr
Ala Val Tyr Tyr 85 90 95 Cys Ala Arg G n Thr Ay Asp
Cys LValserTiBér GlrusésSye Al o ePrRrAsh TTyys A0 THO05 110 Trp
Ay G nGII%EZThr Lau Val 'I;gr Val SerSer1gy Gy Ay dy
Ser 115 0 125 Glyd Ay Ay Ser y Gy Ay dy
Ser Asp Val VvVal Met Thr G n 130 135 140 Ser Pro Asp
Ser Leu Ala Val Ser Leu Ay Gu Arg Ala Thr Ile Asn

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Glu Pro Pro Arg Leu Leu Phe

180 185 190

~ Tyr Trp Ala Ser Thr Arg His Ser Gly Val Pro Asp Arg Phe Ser Gly

18 200 . _ 205

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Thr Ser Leu Gln Ala
210 _ 215 220

Glu Asp VYai Gly Val Tyr Phe Cys Gin Gin Tyr Tyr Asp Ala Val Thr
225 ' 230 x 235 240

Phe Gly GIn Gly Thr Lys Val Glu lle Lys Arg
245 S L 250 |

Q10> 120
A A A T e

<2125 DNA

<213> Artificial

220>

223> An artificially synthesized sequence that encodes a seFv fusion

5protein



87/ 95 145 150 155 160 Cys Lys Ser Ser G n Ser Val
Leu Tyr Ser Ser Asn Tyr Lys Asn Tyr 165 170 175 Leu
Ala Trp Tyr Gn Gn Lys Prosgghy GQu Pro Pro Arg Leu
Lau Phe 180 185 190 Tyr Trp Ala Ser Thr Arg H's Ser
Gy val Pro Asp Arg Phe Ser Gy 195 200 205 Ser Qy
Ser Ay Thr Asp Phe Thr Leu Thr lie Thr Ser Leu G n
Ala 210 215 220 du Asp Val @y Val Tyr Phe Cys Gn
220G n Tyr Tyr Asp Ala Val Thr 225 230 235 240 Phe Gy
<221>Geps Ay Thr Lys Val Qu lie Lys Arg 245 250 <210> 120
<§%}> ﬁ$%4 <212> DNA <213> Artificial <220> <223>
<222>A rt( I‘cially synthesized sequence that encodes a
scFv fusion protein 88/95 <220> <221> CDS <222>
<400>(J&0. (1524) <400> 120 atg aaa cac ctg tggttc ttc etc
ctg ctg gtg gca get coo aga tgg 48 Met Lys H s Leu
~ atg ady pacPite Pgettceuc led diewtd/akes Aba gl acdPean #geg Tr p 48

Met Lys His Leu Trp Phe Phe Lteu Leu Leu Val Ala Ala Pro Arg Trp

1 : 5 10 15
-gtc ctg tecoc cag gta cag ctg cag cag tca ggc cca gga otg gtg aag 96
'.Vai Leu Ser GIn Val GlIn Leu Gin Gin Ser Gly Pro Gly Leu Val Lys
' 20 .25 . 30
-oot tog gag goc ctg tec cte aceg tgec -agt gic teot ggt gac too att 144

" Pro. Ser Glu Ala Leu Ser Leu Thr Cys Ser Val Ser Gly Asp Ser lle
35 40 45

gce agg agt ocgt tac tat tegg gec teg atec cge cag tec cca ggg aag 192
.Ala Arg Ser Arg Tyr Tyr Trp Gly Trp lle Arg Gin Ser Pro Gly Lys

50 bb 60
ggg cteg gag tgg att ggg agt ate tac tat agt geg acc ace tac tac 240
Gly Leu Glu Trp tle Gly Ser Ile Tyr Tyr Ser Gly Thr Thr Tyr Tyr
. 65 0 T 80
 'aac ccg teo ctc aag agt cge gic acc ata tec gta gac acg tec aag 288

. .Asn Pro Ser Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys

‘85 ' © 80 85
“aac gac ttc tcc ota aac otz agg tct ctg asc goc aca gac acg got 336
“Asn -Asp Phe Ser Leu Asn Leu Arg Ser Leu Ser Ala Thr Asp Thr Ala
100 105 110
' gta tat tac tgt gog aga cag act ggg gac gtt ace gag gac cgc gag _ 384

:Val Tyr Tyr Cys Ala Arg GIn Thr Gly Asp Val Thr Glu Asp Arg Glu
115 - : 120 125



-ttt

Phe

get
Gly
145

- atg
" Met

. acc

Thr

aag

-Lys

ctg

" Leu

ttc

~ Phe

225

ote.

1510 15 gto ctg too cag gta cag ctg cag cag tea ggo
cca gga ctg gtg aag 96 Val Leu Ser Gn Val Gn Leu
Gn Gn Ser Ay Pro Gy Leugywat Lys 20 25 30 cot tog
gag gcc ctg too etc acg tgc agt gte tot ggt gac too
att 144 Pro Ser Qu Ala Leu Ser Leu Thr Cys Ser Val
Ser Ay Asp Ser Ile 35 40 45 goo agg agt cgt tac tat
tgg ngo tgg ate ego cag too cca ggg aag 192 Ala Arg
EMp LACAFEE HBFy CAEyFEATRCH qE\etTrage |dte tog godGert S&r Pr otdd y

ASY $yroPrpoBIyORIn0AY hi-A98%/a6 O9r 3k} s898.24fy 8l tac tat
1%gt ggg ace ace tac tac 240 dy Leu Au Trp lle Ay
;

ITe Tyr Ty¥5ser @y Thr A Tyr Tyr 65 70 75 80
aac cog too etc aag agt cgc gtc ace ata too gta gac

cg. toq aag 288 n Pro Ser Leu Lys Ser Arg Val Thr
g%l gcgsgﬁgc %f%l gg%\s%tﬁ %grggfﬁc £82 OPF 88 EfEWac t 180t oo
Got dera@ly GtvgGlagyytSet @y dladgey Giodee Agataiagiget 336 Asn
Asp Phe Serw?eu Asn Leu Arg.Ser Leu Ser ﬂoa Thr Asp
Thr Ala 100 105 110 gta tat tao tgt gcg aga cag act
ggg gac gtt ace gag gao ego gag 384 Val Tyr Tyr Cys

ad¥ SagN @ Galealoc GrY £BRtYaALL -Ewt.‘é' gﬁ a8y A G ypd 15
120 125 89/95 ttt gac tac t%g 890 cagr gga ace otg gtc
ThicBingter EE"BO“P@&"Q@F%@W"‘K@" ehEASl A Aterip Ay Gn
Ay Thr 1s8u Val Thr Valiz®er Ser Ay G 130 135 140
ggt ggt tog ggt ggt ggt ggt tog ggt ggt ggc gga tog
gat gtt gtg 480 dy Ay Ser Ay Ay Ay Ay Ser Ay
al@l sacFeg @eytcBeuge Aap avbletVata tac age tcc aat tat - 576

e Asn Cys Lys Ser Ser GlIn Ser Val Leu Tyr Ser -Ser Asn Tyr
180 185 - 190

aac tac tig get tgg tac cag cag aaa cca gga gag cct coct agg 624
Asn Tyr Leu Ala Trp Tyr Gln Gin Lys Pro Gly Glu Pro Pro Arg
195 260 205

cte tit taq tgeg geca tot acce cgg cat tec ggeg gte cot gac cea 672
Leu Phe Tyr Trp Ala Ser Thr Arg His Ser Gly Val Pro Asp Arg
210 215 220

‘agt ggc agc gegg tet gge aca gat tic act ctoc acc atec acc age 720

Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ile Thr Ser
230 _ 235 240

oag gct gan gat g5 gga gtt tat tio tet cag caatat tat gat 768 -

“Leir

gct

" Ala

- got

GTﬁWKT5“G1u Asp Val G!y.Val Tyr Phe Cys Gin GIn Tyr Tyr Asp
' 245 250 K 255

gtc acc ttc ggec caa ggg acc aag gtg gag atc aaa cgt gcg goo 816
Val Thr Phe Gly Gin Gly Thr Lys Val Glu lfe Lys Arg Ala Ala

260 S 265 270

atg gat ccc aga ggg ccc aca atc aag cocc tgt cct cea tge aaa 864



145 150 155 160 atg act cag tot cca gac too ctg get
gtg tot ctg ggo gag agg goo 528 Met Thr G n Ser Pro
Asp Ser Leu Ala Val Ser Leuogdy Gu Arg Ala 165 170
175 ace ate aac tgc aag too age Gag agt gtt tta tac
age too aat tat 576 Thr Ile Asn Cys Lys Ser Ser Gn
Ser Val Leu Tyr Ser Ser Asn Tyr 180 185 190 aag aac
tac ttg get tgg tac cag cag aaa cca gga gag cot cot
Ala Metgbsroira Angydy Rsp Tyl e dys Rra CTy Pre My OG vsG n Lys Pro
GysAu Pro Pro Agg 195 200 205,89 etc ttt tac tgg
gca tot ace cgg cat too ggg gtc eat gac oga 672 Leu
Leu Phe Tyr Trp Ala Ser Thr Arg His Ser Ay Val Pro

tge cddSgrabcl aht btd Mg 220 ki CoaGic GOF tAOEL0OE Bt gg@1ACa

: af, tic act cto e 72 he Ser Ay Ser
Cys P @'as'géfr" el e"h%F“%éf) oy BrSser BE P%?""l F*K R ser 225
-~ 2®W30 235 240 ¢BY cag get gaa3gmt gtg gga gtt tat tto
tgt cagcaa tat tat gat 768 Leu Gn Ala Ju Asp Val
. Gy Val"Tyr Phe Cys Gn G n Tyr Tyr Asp 245 250 255
cca aggedlcofiag &R Ble totc e atadcygly arecwagtagtiy #rag at #6Gaaogt
Pro LYACAL009 é&ﬁlal Al@ yvaly |eT|§£.r E&PSQ Vroq iR {diymfhr Lys val
_ ITe Lys Arg Ala Ala 260 265 270 got atg gat coo
- 305 aga ggg cod'%ca ate aag c§b5tgt cot cca ¥§c aaa 864
' 90/95 Ala Met Asp Pro Arg Ay Pro Thr Ile Lys Pro Oys
Pr Pro ys 275 280 285 t cca gea cot aac etc
Tt gﬁgt%gggt}? gé\ée?t%é‘ﬁc £85% 54\t &2 £ Q%egftct @t Bt B pro
Cys VaAl & | Pad Ads Val Ser 66w ASH wspGPiyo B¥povaetinValle fBhe || e Phe

Pro 325 330 335
teg ttt gtg_aac aac gig gaa gta cac aca get cag aca caa acc cat 1056
Trp Phe Val Asn Asn Val Glu Val His Thr Ala GlIn Thr Gin Thr His
340 345 350
-aga gag gat tac aac agt act ctc cgg gtg gtec agt gec ctc cocec ate 1104

MgGhJMpTw'MnSm'merJMgVM Val Ser Ala Leu Pro lle
355 360 . 365

‘cag cac cag gac tgg atg agt ggc aag gag ttc aaz tec aag stc aac 1152
Gln His Gln Asp Trp Met Ser Glvy Lys Glu Phe Lys Cys Lys Val Asn

370 . 375 : 380

'”aac aaa gac cic cca geg ccc ate gag aga acc atc tca aaa cce aaa 1200

CiAsn-Lys ‘AspoLeu-Pro-Ala-Pro.11e. Glu Arg Thr-lle Ser Lys Pro:-Lys i i it i

385 300 | 7305 400

geg teca gta aga gea cea cag'gta tat gte ttg cct cca cca gaa gaa -1248
Gly Ser Val Arg Ala Pro Gln Val Tyr Val Leu Pro Pro Pro Glu Glu
405 410 415

gag atg act aag aaé cag gte act otg ace tegc atg gtoc aca gac tic 1296
. Glu Met Thr Lys Lys GIn Val Thr Leu Thr Cys Met Val Thr Asp Phe



290 295 300 cca aag ate aag gat gta etc atg ate tcc
ctg age ccc ate gtc aca 960 Pro Lys Ile Lys Asp Val
Leu Met Ile Ser Leu Ser Progipz Val Thr 305 310 315
320 tgt gtg gtg gtg gat gtg age gag gat gac cca gat
gtc cag ate age 1008 Cys Val Vval Vval Asp Val Ser du
Asp Asp Pro Asp Val Gn Ile Ser 325 330 335 tgg ttt
gtg aac aac gtg gaa gta cac aca got cag aca caa ace
cat 1886 Trp Phe Va#l5Asn Asn Val &W Val Hs Thr Al a
Gn Thr Gn Thr H's 340 345 350 aga gag gat tac aac
agt act etc egg gtg gtc agt gee etc ccc ate 1104 Arg
ate oy gRapgAS A rTaRHNE SAR TR ACE &FC ARG SERPeaste &8r Al Bifeu
Met Pidr®iul Asp RB5Ty86A@1 360 TeRJhE A6n @aQGOALyst B¢ @l agt ggc
aag,.gag ttc aaa t § aag gtc aac4%§52 Gn Hs Gn Asp
Trp Met Ser Ay If\g A u Phe Lys s Lys Val Asn 370
375 380 aac aaa gac etc cca gcg ccc ate gag aga ace

{6 .t y u, Pro Pro
- ota add fho gal 4E ol wip 28 §Jégg%/§§§>r@%t %@%8{3&3% S0a%0
Leu Aspglyrtlea Agndhadgidu dee Vet hewc dep §erartrabivger Trg cot cca
4gpca. gaa gaa 1248 Gy Ser VahgArg Ala Pro G n Val Tyr
Val Leu Pro Pro Pro Au Gu 405 410 415 gag atg act
aag aaa cag gtc act ctg ace tgc atg gtc aca gac ttc

tte ath206 agtldig MRk afdiztd ¥5a b¥S akd BacVadg Jal gdaCdba Thr 1@¥s Met

Thr ,Asp Phe 91/ 420 425 430, atg cot gaa gac att
e welcly G, R0 e YA WRabr i By ooy Bn V1540 ver
4685 Pro Gu Aspg7®ie Tyr Val GHI6 Trp Thr Asn #&sn @y Lys -

Thr G u

aat age tac tce tet tca gtg gtc cac gag got ctg cac aat cac cac 1488
Asn Ser Tyr Ser Cys Ser Val Val His Glu Gly Leu His Asn His His
485 490 495

acg act aag agc titc tee cgg act ccg ggt aaa tea 1524
 Thr Thr Lys Ser Phe Ser Arg Thr Pro Gly Lys
500 ' - 505

<2105 121
211> 507
"<212> PRT
213> Artificial

B0 e

“X223> Synthetic Construct
<400> 121

- Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
g g : 10 s



Val

_VPro

Ala

Gly

65

:Asn

Asn

"~ Val

o phe

435 440 445 eta aac tat aag aac act gaa eta gtc ctg
gac tot gat ggt tot tac 1392 Leu Asn Tyr Lys Asn Thr
A u Pro Val Lau Asp Ser Aspogby Ser Tyr 450 455 460
ttc atg tac ago aag ctg aga gtg gaa aag aag aac tgg
gtg gaa aga 1440 Phe Met Tyr Ser Lys Leu Arg Val du
Lys Lys Asn Trp Val G u Arg 465 470 475 480 aat ago
tee tgt tea gtg gtc cat gag ggt ctg cac aat cac
LefaﬁerlﬁBBVa IAGh g GimyGInSer Gty Predfy Ved VealyHis Gu dy
Leu Hpg Asn His H s 485 490 495 agg act aag ago ttc
tcc cgg act cog ggt aaa tga 1524 Thr Thr Lys Ser Phe
Ser Arg Thr Pro Ay Lys 500 505 <210> 121 <211> 507
<212> PRT <213> Artificial = <220> <223> Synthetic

<400> 12 H s,Leu Tr he Phe Leu
e Erct’l_ﬁ‘}J &) Sep) Le“djﬁéltﬁfFoe"ArL"\é?fF'b%“ii%p %ﬁp i@ 92/ 95 Val
Le@® Ser Gn Val @0n Leu Gn Gn4ser Ay Pro Ay Leu
Val Lys 20 25 30 Pro Ser Qu Ala Leu Ser Leu Thr Cys
Ser Val Ser Ay Asp Ser lie 35 40 45 Ala Arg Ser Arg
“Tyr Tyr Trp Ay Trp Ille Arg Gn Ser Pro Ay Lys
Arg Ser Arg Tyr Tyr Trp Gly Trp lle Arg GlIn Ser Pro Gly Lys

50 - 6b 60

Leu Glu Trp lle Gly Ser lle Tyr Tyr Ser Gly Thr Thr_Tyr Tyr .
70 75 80

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

Asp Phe Ser Leu Asn Leu Arg Ser Leu Ser Ala Thr Asp Thr Ala
100 o 105 110

Tyr Tyr Cys Ala Arg GIn Thr Gly Asp Val Thr Glu Asp Arg Glu
15 . o120 125 '

Asp. Tyr. Trp.Gly. GIn-Gly The Leu Val The Val-Ser Ser Gly- Gy i b i i b e i

aly

145

Met

1307 135 140

Gly Ser Gly Gly Gly Gly Ser Gly Giy Gly Gly Ser Asp Val Val
150 155 160

Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly Glu Arg Ala




50 55 60 Gy Leu Qu Trp lie Ay Ser Ile Tyr Tyr Ser
Ay Thr Thr Tyr Tyr 65 70 75 80 Asn Pro Ser Leu Lys
Ser Arg Val Thr Ile Ser Val op8p Thr Ser Lys 85 90 95
Asn Asp Phe Ser Leu Asn Leu Arg Ser Leu Ser Ala Thr
Asp Thr Ala 100 105 110 Val Tyr Tyr Cys Ala Arg G n
Thr Ay Asp Val Thr AQu Asp Arg Au 115 120 125 Phe
Asp Tyr Trp Gy Gn Gy Thr Leu Val Val Ser Serdy
Gy 130 135 140 Ay AW0Ser Ay Gy % dy Ser Ay
Gy Ay Ay Ser Asp Val Vval 145 150 155 160 Met Thr
Gn Ser Pro Asp Ser Leu Ala Val Ser Leu Ay Gu Arg
Ala 93/95 165 170 175 Thr lie Asn Cys Lys Ser Ser G n
Thr | BeAsnVads IyeSeFySer 38h SSEVaA$Bu Ty Serl8& ASPTWO0 Lys Asn
Tyr Ley Ala Trp Tyr %n(—)n Lys Pro Gy Gu Pro Pro
Arg 185 200 205 Led®teu Phe TerrggoAl a Ser Thr Arg
Hs Ser Gy Val Pro Asp Arg 210 215 220 Phe Ser dy
Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Thr Ser
225 230 235 240 Leu Gn Ala Gu Asp Val dy Val Tyr
Lys AphbrrGey dpnraTar Bip 6Ny Ly SA56R60r2B® Akl a Val Thr
PhegsGy Gn Ay By Lys Val Gusdde Lys Arg Ala Al a
260 265 270 - '

' Leu Leu Phe Tyr Trp Ala Ser Thr Arg His Ser Gly Val Pro Asp Arg
210 _ 215 20 N

Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr {le Thr Ser
225 230 _ 235 240

Leu GIn Ala Glu Asp Val Gly Val Tyr Phe Cys GIn Gln Tyr Tyr Asp
- 245 250 255

Ala Val Thr Phe Gly Gin Gly Thr Lys Val Glu Ile Lys Arg Ala Ala
260 265 270

" Ala Met Asp Pro Arg Gly Pro Thr lle Lys Pro Cys Pro Pro Cys Lys

B T DR i R e L e D

- Cys Pro Ala Pro Asn Leu Leu Gly Gly Pro Ser Val Phe |le Phe Pro
290 295 ' 300

_ Pro Lys Ile Lys Asp Val lLeu Met lle Ser Leu Ser Pro lle Val Thr
1305 310 - 315 320



Ala Met Asp Pro Arg Ay Pro Thr Ile Lys Pro Cys Pro
Pro Cys Lys 275 280 285 Cys Pro Ala Pro Asn Leu Leu
Gy Ay Pro Ser Val Phe lieokhe Pro 290 295 300 Pro
Lys lie Lys Asp Val Leu Met Ile Ser Leu Ser Pro Ile
Val Thr 305 310 315 320 94/95 Cys Val Val Val Asp
Val Ser GQu Asp Asp Pro Asp Val Gn Ile Ser 325 330
335 Trp Phe Val Asn Asn Val Qu Val Hs Thr Ala G n
Thr Gn Thr H's 340 345 350 Argd u Asp Tyr Asn Ser
Thr Leu Arg Val Val Ser Ala Leu Pro Ile 355 360 365

' i s Gn Asp T Met Ser A u Phe Lys Cys
Cys Vﬁyga '\}_'/L{raﬁI ﬁ%’nn‘l%%régfg Aspcfsp /R§‘i’1 Aﬁﬂ/ga%\%‘ LEuS®ro Ala Pro
Ile Gu Ze8g Thr Il e Serssdys Pro Lys 385 390 395 400
Gy Ser Val Arg Ala Pro Gn Val Tyr Val Leu Pro Pro

Pro Qu Ju 405 410 415 du Met Thr Lys Lys G n Val
Thr Leu Thr Cys Met Val Thr Asp Phe 420 425 430 Met

Il | 1 n d Lys
o P'Erér?a'gé& @12"5& Yol %4§IYQL£§AKSEF£)T/HWE %s@ssThr Qo Pro

-~ Val L¥Q Asp Ser Asp3&y Ser Tyr 45@50455 460 95/ 95 Phe
Met Tyr Ser Lys Leu Arg Val Gu Lys Lys Asn Trp Val
Au Arg 465 470 475 480

Arg Glu Asp Tyr Asn. Ser Thr Leu Arg Val Val Ser Ala Leu Pro |le
355 | 360 | 365

GIn His GIn Asp Trp Met Ser Gly Lys Glu Phe Lys Cys Lys Val Asn
- 370 g 375 380

_Asn Lys Asp Leu Pro Ala Pro lle Glu Arg Thr Ile Ser Lys Pro Lys
385 390 395 : 400

-Gly Ser Val Arg Ala Pro Gin Val Tyr Val Leu Pro Pro Pro Glu Glu
05 410 415

Glu Met Thr. Lys Lys Gln Val Thr Leu Thr Cys Met Val Thr Asp Phe
420 _ L 425 . 430 . '

Met Pro Glu Asp ile Tyr Val Glu Trp Thr Asn Asn Giy Lys Thr Glu
435 440 445

- Leu Asn Tyr Lys Asn Thr Glu Pro Val Leu Asp Ser Asp Gly Ser Tyr
450 - . 460 - |



Asn Ser Tyr Ser Cys Ser Val Val Hs Qu Gy Leu His
Asn His Hi's 485 490 495 Thr Thr Lys Ser Phe Ser Arg
Thr Pro Ay Lys 500 505 95/95

Phe Met Tyr Ser Lys Leu Arg Val Glu Lys Lys Asn Trp Val Glu Arg
465 470 475 480

Asn Ser Tyr Ser Cys Ser Val Val His Glu Gly Leu His Asn His His
485 : 490 . 495

Thr Thr Lys Ser Phe Ser Arg Thr Pro Gly Lys
500 o 505




