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1 DESCRIPTION METHOD OF PROLIFERATING PLASMA CELLS 5
Technical Field The present invention relates to the acquisition of
antibody-producing cells. Moreover, the present invention relates to
methods for producing antibodies and antibody-encoding nucleic acids
from these antibody-producing cells. 10 Background Art The infiltration of
lymphocytes into cancer and lesion tissues is a phenomenon which has
been clinically known for a long timeciNenieatent Documents 1, 2, 3, 4,
and 5). Moreover, numerous experimental and clinical data indicate that
infiltrated lymphocytes attack cancer and lesion tissues (Non-Patent
Documents 6, ¥ERdGP OF PROMEIRBaNRIS dlelia (iihLAity in
cancer are cytotoxic T cells (CTL) and NK cells (Non-Patent Documents
Techmgda&gie;&’ and 12), while the main players of humeral immunity are
i s produced by plasma cells (Non-Patent Documents 13, 14, and
15Yhamibrsdias thati oneodgisiv o che eequsitigend hatveodgenshomy telbe  Moreover,
the préYSREMNRHBE SEMIIHQTEANGRE RASDIR ARG NAYSLRANGRT AHIRDSHAYRng nucleic
. %%een |solateq%g ing antibodies from cancer patients (Non-Patent20
acids yyp, (hess g §H' Ii{%‘.lW@S &r, some of the antibodies produced by

plasma cells that infiltrate cancer tissues have been demonstrated to bind
Back @ Ganggr cells (Non-Patent Documents 18, 19, and 20). In addition,
anuRodl s such as Herceptin and Rituxan, which recognize antigens ]
strORG R BN BHIMRIRGES HISBeEnWSVERRHREthEyapégtiemenon which
has bednugs)icdmdnstratifoy athengtilityedNantibadie Divainesngni2es, 4, and 5).  Moreover,
numerGANERFARREHG ARHARNNAARRBLEAL MR Eh RIS Aok atack cancer and
h d asma Cells that intitr

. Although attempts have been made to separate p t infiltrate
lesion tigspes (Nl ates PRy emsaR USR8 Yuce specific antibodies from those
cellbcthesemitempis bdlddeitachsnifain Reeqans tgtshefaluselinetimte) and NK
cells (ﬁ‘&l@%%'{b@cﬁ%%&ﬁ@ élfrﬂfrﬁp x%fl ,Imgt %Iyﬁa(% %@ c#]é) 8}(5%%%(')%] immunity are
ff S Iculty of separating them from

sufficient numbers because of the di

antibogigsqupdypeddayalisarcalieAioschuratiOl warenitié3ebdfantd someAntibodies that

recogrixtanhdheaingiabiliyef amiaodyn to be present in the serum of cancer patients and
novel cancer antigens have been isolated using antibodies from cancer patients (Non-Patent
Documents 16 and 17).  Moreover, some of the antibodies produced by plasma cells that
infiltrate cancer tissues have been demonstrated to bind to cancer cells (Non-Patent Documents
18, 19, and 20). In addition, antibodies such as Herceptin and Rituxan, which recognize
antigens strongly expressed in cancers, have been developed as therapeutic drugs, demonstrating
the utility of antitbodies that recognize cancer-specific antigens (Non-Patent Documents 21 and
22).

Although attempts have been made to separate plasma cells that infiltrate cancer tissues
and to continuously produce specific antibodies from those cells, these attempts have failed so far.
Reasons for the failure include the inability to secure tumor-specific plasma cells (B
lymphocytes) in sufficient numbers because of the difficulty of separating them from cancer
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
antigen-binding activities similar to those from cloned antibody-producing cells, namely methods
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 IgM
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production with methods that use EBV or hybridomas for immortalizing
antibody-producing cells. On the other hand, recombinant DNA
technologies for creating antibodies hgaving antigen-binding activities
similar to those from cloned antibody-producing cells, namely methods 35
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, IgC3 or IgM 2 IgM (Non-Patent Documents

1eM (Now-Pagent [iosuments ga. 530 iR ARrRA S TIoBIRG 85acY sRepding the

vanabieremm; of antibodly me.s scFy, w&hmmmmmwmmmmw molecule,
I t in vari Ie I

has 2 S{H& Ilghw%am%%rt?ﬁéﬁ%é%%%% Jo\%gé ﬂguk one n arejomed

by a]j-’ﬂégé'}iwress a single antibody gene. Thus, it is easy to clone heavy cham and

lighéeéted s@ﬂ@a@fh @sgml %gﬂ@é?ﬁ'&@&ﬁ gelle. Hmﬂ Veri S#ace 18 ERIE heavy chain
present inperipheral hlood.and B cells that infiltrate cancer tissues are
and I ghggéT?}fmmbupsg p{o yé’one% pro ucmg%arlous ant%od?&ﬁl%‘?ﬁ%%ﬁ%ﬁmmpmphem
blood ambBasiintae efilierzoyancer dxsushety oifficntops domipctonrs pspdwting various

antxbod&@ ﬂ%ﬁ@@cﬁ&@gfﬂ@pr%ﬁ%ﬁ%@ﬂ&@%ﬂh@@%%wﬂc
ncer 35:753. [Non-Patent Document 2] Whiteside et al. (1986)

genes ﬁ Pimmunol Immunother 23:169. [Non-Patent Document 3] Wolf et
al. (1986) Otolaryngol Head Neck Surg 95:142. [Non-Patent Document 4]

MNon-PASIN LA @&ﬁiﬂﬂﬂ\éﬁt 319%%3%4?@%&9&%@%@00%% 5]

Vose et al. (197 Int J Cancer 24:579. [Non-Patent Document 6]

[Non-Paignt Dpcument 1 WEHeSIAGR, 2d fReEr STomreeb ImRigRthae 381 169.

' D‘Jon—Pd})zﬂmlmenmﬁhmnWtﬂfet alt (1995)) W@R%WN&@Q&Q 95:142.

Metastasis Rev
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[Non-Patgan) Iiesimen 5085208 ENcﬁ%glg idat beeaasertF0%erundolo et al.
[Non-P438 Tobuth e Rib@inbéxd 43 al[NDyB Brkesy Pasiamentidd Nat: igpaun Cell

[Non- Pa%,r tvﬂgc%m%ntlﬂ%%% ?’8f' é‘%’(a.lL) (%%35% Immunol Reviews 145:229,

[Non-Patent Document 8] Kreider et al. (1984) Cancer Metastasis Rev 3:53.

[Non-Patent Document 9] Nobholz and MacDonaid (1983) Annu Rev Immunol 1:273.
D*Jon—Patent Document 10] Gerundolo et al. (1987) Eur J Immunol 17:173.

[Non-Patent Document 11] Nat Immun Cell Growth Regl. 1983-1984;3(1):22-23.

INon-Patent Document 121 Brittenden et al. (1996) Cancer 77:1226.

[Non-Patent Document 13] Roitt et al, (1969) Lancet 2:367.

[Non-Patent Document 14] Borsos (1571) Progress in Immunology: p841. New Yark, Academic
Press. ‘
[Non-Patent Document 15] Kodera and Bean {(1975) Int ] Cancer 16:579.

[Non-Patent Document 16] Yao-Tseng Chen et al. (1997) Proc Natl Acad Sci USA 94:1914.
[Non-Patent Document 17] Ugur Sahin et al. (1997) Cancer 9:709,

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

[Non-Patent Document 19] Imahayashi et al. (2000) Cancer Invest 18:330.

[Non-Patent Document 20] Yasuda et al. (2002) Cancer Res 62:1751.

[Non-Patent Document 21] Green et al. (2000) Cancer Treat Rev 26:268.

[Non-Patent Document 22] Maloney et al. (1997) Blood 90:2188.

[Non-Patent Document 23] Marks ¢t al. (1991) J Mol Biol 222:581.

[Non-Patent Document 247 Larrick et al. (1992) Immunol reviews 130:69.

[Non-Patent Document 25) Skerra et al, (1988) Science 240:1038-1041.
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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. [Non-Patent
Document 14] Borsos (1971) Progréss in Immunology: p841. New York,
Academic 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. [Non-Patent Document 17] Ugur

mm”Patgﬁa%(lii%’gt&%&?ﬁ@%gﬁ%?r @1{%{?8@{:? -Patent Boewment 18] Williams at

our Tmmunol 15 0 [Non-Patent Document 19]

[Non-PatenaReopasansdl POy @arnd @b thvsiines: o | (MorHatent Document
[Non-Pai8l Hasusa@ta] 2a02) £ancerReindihod LedNontPatent Document 21]
ent 22]
]E%/Iarks et
[Non-Pawni Daeupgm e BRiped 218813 BB fNdH-Ré&ht Document 24] Larrick et al.

(1992) Immunol reviews 130:69. [Non-Patent Document25] Skerra et al.

) (1988) Science 240:1038-1041. [Non-Patent Document 26] Bird et at.

Mﬁé%@&ﬁ%@%mzmza [Non-Patent Document 27] Better et al.
Problemf1088) Biiedde 240190413043, [Non-Patent Document 28] Kotlan et at.

Q290 IR BT A3 pNeR- Ratant Do ey et 29l ansen el Y

. 2001) Pro Natl Acad Sci SpA 98:12659. 5(51 on-Patent. Dogument 30]
anibod R IoTBR Cal SRS OB R B B AOBATER SrUBIFR B be

virus-infeQO\@1L e iy entiamdnatnlobth ebagdrentsssd the et embodiments

of the pr:é}}é tpﬂm& feciliate theAcauinitgnah 40 ARtRA S RO AUTNEHEBIRy - producing

. Intiltrating lesion tissues formed by abhormal cells (such as' virus-infécted
cells infilgRunadptiar Senucn MBI AC RORIGS JI5ER PR Bl adbgdRRon:
embodimaif sfiHheeppRadineiispbthie prdisalitipvahited igstd provideofyethodsifgr
._Jroducing.antibodies fr i - o] Is infiltrating lesiQn.
e=lis ind A T e el LB T SRS S, o
aim of theg it MG TSRS FESBHY AR RIS ABR S RIS ERee s aa e BAsa st
lesion 11 @NANHAEYRIRHICHBducing cells infilwating lesion tissues, antibodies obtained based

on these cells, and nucleic acids encoding these antibodies.

Means to Soive the Problems

In view of the aforementioned problems, the present inventors conducted dedicated
research to discover that, when cancer tissues comprising infilirating lvmphocytes are
transplanted into the highly immunodsficient NOD/SCID/y,™"
referred to as “NOG mice” in the present application) which do not have any T cells, B celis, or

mice (Non-Patent Document 30,

NK celis and which exhibit a low IFN production ability, the differentiation and proliferation of
infiltrating lvmphocytes are unexpectedly promoted, the number of plasma celis producing
antibodies that recognize cancer tissues are dramatically increased, and that these cells can be
easily separated. These findings led to the completion of the present invention. Specifically,
the present invention s as described below:

(1) amethod of proliferating plasma celis, wherein the method comprises the step of
transplanting a tissue comprising plasma cells, blood comprising plasma cells, or plasma cells
coliected from a tissue or biood, into & highly immunodeficient non-human animal;

(2} the method of proiiferation of (1), wherein the tissue is a lesion tissue comprising
inflltrating lyvmphocytes;

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

lesion tissue, wherein the method comprises the steps of:
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15 cells infiltrating lesion tissues, and nucleic acids encoding these
antibodies. Moreover, an aim of the embodiments of the present invention
is to provide therapeutic or diagnostic cgmposmons against lesion tissues
using antibody-producing cells infiltrating lesion tissues, antibodies
obtained based on these cells, and nucleic acids encoding these
antibodies. 20 Means to Solve the Problems In view of the
aforementioned problems, the present inventors conducted dedicated

res&arHRISPHIBHE G 1BTADVIRBIF CaRBEIRS (RS HeHREkmphertasityo 2 highly

m@a&ﬂﬂmﬁeﬁﬁf@@ﬁmm into the highly immunodeficient
NODRISCID/yc N ent Document 30, refe ed to,as."NOG
o R B S R A S A R LS T B e

25 mr@m@aﬁa wwgmcamm pl@mem@ﬁ%&m ﬂnhélte of transplantation;
(4) @hﬁ&f@ﬂ@dlgﬂm@u@fwﬂ@m@nf@fmeﬂ%% ¥orahogyiesta

el L OGANE EABISE GO B RTE o e .ﬁ??ifs‘é%‘l?%% s gaem cel

with geHsteechB; easily separated. These flndlngs led to the completion of the
(5) Bresemd Beﬁcﬁgaqnepéiy adREREERY aalvgata@&tft@ A5ReeHREAormal cell

comp&?ﬁﬁg’ﬁs%i fﬁ@%?é%}%?gfg rOJIfe %%%t%ﬁﬁ)é’ cﬁc\e# §ﬁ’f@ téeﬁfé}%]rgxe% Egﬁ?gnses the steps

of:  blood comprising plasma ceIIs or plasma cells collected from a tissue or

blo t&%&%ﬁéﬂﬁﬁ Ameshadsficient AP Al {ENIReReiR0d Bhhiy
A atlon of( wherein the tissue is a lesion tlssue comprising
immupede SH8EA3) a method of producing cells which produce

an éﬁtrkmdgicikugaheqimﬁfmaﬁm bLplaprisedlina tlesiite tfsuasphereiothe
me@?%&%ﬂﬂg%ﬁé&%&@ﬁ@éoéﬂﬂé% SRIANNNG AARNORJISEG ¢ transplantation;

comprising infiltrating lymphocytes into a highly immunodeficient
and on-human animal; (b) detecting the proliferation of plasma cells at the

sitg(df @tﬂm‘sﬁt@maﬂmlﬁiaadicﬂceﬂmnﬁngrﬁmgaﬂtﬂﬁﬁdi;iﬂiﬁ&uﬁmmésmkjesion tissue;

I [ tr
© BRI SR ey
enco EPI@&%W%ES S aid ?ﬁfgiﬁ@g{éﬁb}&%@@ S fsom a ieswn tissue;
(7} the method of production of (5) or (6) further comprising the step of?

{e) amplifying a nucleic acid encoding an antibody variable region using a nucleic acid
encoding an antibody as a template and an oligonucleotide capable of amplifying the antibody
variable region;

(8) amethod of producing an antibody against an abnormal cell comprised in a lesion tissue, or
a portion of the antibody, wherein the antibody is isolated from antibody-producing cells
produced according to (3) or (4);

(9) amethod of producing an antibody against an abnormal cell comprised in a lesion tissue, or
a portion of the antibody, wherein the method comprises the following steps (a) to (¢):

(a) introducing into an expression vector a nucleic acid obtained according to the
method of production of any one of (5) to (7), or the nucleic 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) contacting the obtained antibody with a lesion tissue and selecting a transformant
producing an antibody that binds to the lesion tissue;

(11) the method of any one of (3) to (10), wherein the abnormal cell comprised in the
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with a partner cell; (5) a method of producing a nucleic acid encoding an
antibody against an abnormal cell comprised in a lesion tissue, or a
portion of the antibody, wherein the method comprises the steps 10 of:
(a) transplanting a lesion tissue comprising infiltrating lymphocytes into a
highly immunodeficient non-human animal; (b) detecting the proliferation
of plasma cells at the site of transplantation; (c) recovering a lesion tissue
comprising plasma cells from the site of transplantation; 15 and (d)

transplNgmhiRg hriReRSi e RIssE Salhat R LhIRIBYRY FrEIPtRRaEa00E A TS BHected cell;
(12) tissueeti6) b Mythodrefrpiadewiien Bf{SHlidhkenrctr siepHidpecapises

(13) %Bg%ﬁgﬁ%k(?e '}Uggha ce%i 60 goﬁ' A @}'?SOQ }5 (}% eocgﬁc ”Sa%flll cancer, breast

excisin rom a SIOI‘] tiIssue, e met

cancerp#@J@@ﬁaﬁ%fl(syro?awﬁfu?ﬂ%@ﬁ@&hmﬁg FOESTIC zer{"eqrampnfymg a
(14) ﬂld@h@i@tl@@cﬂfbd enpgdkggeaa@ﬂm@@el MaAHaBIR ée@iﬁfgﬂ%:ﬂ&@tml]@ﬁi&ﬁﬁﬂ

codl ntino template uclieo
(15) ZLEanFﬁ/lngt fSan Ccf)y varl eregf:;%nSJI ’;ﬁjﬁ 00 6 ?}groaauc % Orapomon
thereod it ds agaifeyiaarabiiorindi @biDéonipriced wal@gu@imsEUe or a
(16) Qﬁftéﬁ&%&hﬁééfﬂm%ﬁ%ﬂggﬁ? tﬁfdm@)ﬁ(‘jmgx‘zé i dSEH @%ﬁ@cftﬂ%ﬁﬂbody or a}rrl]tlbody

nupo roauc S pI’O uce ordi 0]
portiof R e S o e bt 7 4 R thereon
(17 tassusdemaozcbpmdmgﬁmcadmg)@yﬁwhmémdl@é methiotlcddpKgds; the

(18) TolRwing stePsi@dade cﬁ%&i@ﬁﬂ%ﬁ}‘rﬁ%ﬁﬁzﬁﬁﬁéﬁ%ﬁﬁo‘@p@r@hwm antibody,
eic ag id obt ined acco g’ﬁ%‘ﬂ%the m %Iﬁ f production of any one of

Whemt%)&ig T %IF fﬁ:é (FCRRE G| £y 88 rized or 30 humanized:;
(19) () traiisfdyminguadtbstaetlingthoahetethhd mbamgotieai|(8)dic @6, and

20) @LRRgNCING hady g%ﬁ%ﬁ%@@}‘@%&@%ﬁ%@ﬁﬁ% A dhe-methnthach cancer

f roductlono (9), further comprising the step of: (d) contacting the
cell, a peaTh SR AR bﬂﬂﬂ%é’r%&%ﬁ? SHE RGOSR & SPApRITiAtCaRcer cell, or a

pancreatic cancer cell;
(21) the antibody of (20), which is an antibody against a prostate cancer cell;
(22) the antibody of (21), wherein the antibody recognizes a surface molecule of the prostate
cancer cell line DU145;
(23} the antibody of any one of (19) to (22}, which is an IgG, an IgM an Fab, an (Fab’)2, an Fv,
or a single chain Fv;
(24) the antibody of any one of (19) to (22), wherein the antibody comprises a variable region
portion;
(25) the antibody of (23) or (24), which is a single chain Fv;
(26) amethod of producing a therapeutic cormnposition against a lesion tissue, wherein the
method comprises the steps of:

(a) transplanting a lesion tissue infiltrated by lymphocytes into a highly

- immunodeficient non-human animal;

(b) detecting the proliferation of lymphocytes at the site of transplantation; and
(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 comprising lymphocytes in vitro to further proliferate
the lymphocytes;
(28) the method of (26) or (27), wherein the lymphocytes comprise plasma cells;
(29) the method of any one of (26) to (28), wherein the lesion tissue is a ceil forming a cancer

or a hyperplasia, or a virus-infected cell;
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35 producing an antibody that binds to the lesion tissue; (11) the method
of anyone of (3) to (10), wherein the abnormal cell comprised in the 5
transplanted lesion tissue is a cancer cgll, a cell forming a hyperplasia, or
a virus-infected cell; (12) the method of (11), wherein the cancer is a solid
cancer or a blood cancer; (13) the method of (12), wherein the solid
cancer is a prostate cancer, stomach cancer, breast cancer, lung cancer,
liver cancer, colorectal cancer, or pancreatic cancer; 5 (14) the method of
(30) AT GO RYFATIAZA TS L LR LISFUS e Igaagfa??ﬁ)%és produced
accordnggtio dhefmeddhictit angfamya@ @f t(b)28)(10), wherein the antibody or a

(31) PRURRLIETSRLiSAMIIGhARA0M 2R £8Rs a0 E @RI PREY UINBI8e antibody is

chain Fv; (16) the method of productign of (9) or_(10), wherein the
ComPHRE R8P FHTB B Y sthtioaty HeMb e rfisitraARBdtynan animal transplanted
with dismiamn tredantinodying bissan alibbthodeapoition fieneafcelld, (kf)lasma cells

recovvg}léﬁl?xj&ﬁlq(ﬂeg{&gﬂg %%?ig&]g _to the method of anyone of (5) to (7); (18)

a nucleic acid encoding a chimeric antibody, a humanized antibody, or a

(32) HbrariBeEhed (s Lmensh he ralrkreakrricerdyiiaed the nucleic acid of
(33) (A Dt aﬂﬂb@dwsvir@ebmgdsaw@ﬁﬁﬂ@iﬂdﬂ&iﬁtﬁtﬁ@d@%@y@ﬂ&h&fd&hposition
: (20) the anti ) ich.J ibody agai a

comp}é%%rétge%héé ?%as%grﬂggwgggé%ﬁfgv %%I#gﬁf)re 6;6?6% c%%%&@ﬁ%%%h?ep - and (32)
as an giveringesdiaitfeer cell, a colorectal cancer cell, or a pancreatic cancer

cell; (21) the antibody of (20), which is an antibody against a prostate
FffociSa éfg‘lfl' 1§ the antibody of (21), wherein the antibody recognizes a
of the prostate cancer cell line DU145; 20 (23) the

antts6a7HBTSIN SO BEI0 Jnve DR s iscaHagahinh mntusa i cshes that
recoghfzalibdonnbNeeDs Aoinae Gl Ei{2AlthemantibootamyRneehiddhiBerplasia) in

o e s e O PO e
transphrRe ivgrahberspaiizaedpasiicismigainte Aigdimtivssnedsfltieaimtimals, and the
plasma cells of interest can be easily separated. This easy separation of plasma cells further
facilitates or enables the acquisition of antibodies recognizing antigens specific to lesion tissues
and nucleic acids encoding these antibodies from the plasma cells. Moreover, plasma cells,
antibodies, or nucleic acids which encode the antibodies acquired by the present invention

contribute as novel therapeutic or diagnostic agents against lesion tissues.

Brief Description of the Drawings

Fig. 1 shows photographs of HE-stained paraffin sections prepared after thinly slicing
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
infiltrating tumor cells is observed, suggesting that the immune system is actively functioning.
These tissue images strongly suggested the presence of a cancer-specific immune response.

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 transplanting specimens from human prostate cancer and
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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method comprises the steps of: (a) transplanting a lesion tissue infiltrated
by lymphocytes into a highly immunodeficient non-human animal; (b)
detecting the proliferation of Iymphocytges 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 comprising lymphocytes in vitro to further
proliferate the lymphocytes; (28) the method of (26) or (27), wherein th .
the AT BERABES pl Sc%ﬁgé 3@@2@74#@#&@%&% § GREGbiy antibody
genes i@detBmpligedin the lesion tissue is a cell forming a cancer or a
MYREIPIASIE R AR Rclg el d Ak R aReUIGEOMRARINAD into NOG mice
agairist a lesion tissue, wherein'the composition is produced according to
and moRiteTErEGRehaRges B BHTRE) 8520y 1Y) s BeRin BifF g iksingrease T antibody
titer wRABBERECAGH f@tﬁﬁ@ﬁé@ﬁwﬁ@slﬁﬂ?ﬁﬂsﬁﬂﬂgwtﬁﬁtﬁﬁg ¢hantibephcimens. RNAs were
omprised in a.serum recover ighly.i icient
exrracﬁ%%l%gﬁﬂ aﬁ%ﬁﬁr%ﬁ%l% egade é}? v{\;?%ﬁdg I %%n%s%gﬁ%ﬁsing plasma
celigbioisch esrapribipiyipEdmdegans ob eprasmintenotaksvaalif oRrsys the
conceiﬁ%%@ﬂ@?%@éﬁ%@iﬂ% ga@rgraﬂ%jo@ﬂ 10hi3d), Whigls isa3 petyelaatelation between
antibody: an a therapeutic or diagnostic.composition against a lesion
the de@%ﬁ& %ﬁ%ﬁga{ﬁeﬂc@:ﬁﬁiﬁ%ﬁt%ng %&%%%@%‘zﬁlﬁ%gc acid of%l?) or (18),
or Higahtibagyaohshywne g helftifos) henyndad @hyr adnisisfetiene NOG mice
and StPgregient. Bffigaisiniilaed ventivncAcar dingia shexpresant e riignID mice was 21

plasma cells, whi roduce antibodies,that recagnize, abngrmal cel .
cays. (oo G AT S B OB St i Do A T ter of
humad Sipidydienat KNG roigssectvbsatreatsplan tedaissuddasgperents, can be

et oA st s i
Ignly immuonoderticient animals, an e sm .
o s T L0 PPy o

surfadeiaihiggens on the prostate cancer cell line DU145.  As is clear from the results, IgG

antibodies recognizing the cancer cell line were present among IgG antibodies in the serum of

NOG mice transplanted with benign prostatic hyperplasia.

Fig. 8 shows results of a FACS investigation of whether human antibodies present in the
serum of NOG mice transplanted with breast cancer (ductal carcinoma) specimens recognize
surface antigens on the ductal carcinoma cell line ZR-75-1.  As is clear from the results, IgM
antibodies recognizing the carcinoma ceil line were present among IgM antibodies in the serum
of NOG mice transplanted with breast cancer.

Fig. 9 shows a confirmation by flow cytometry of the process by which phages
presenting 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 concentration and selection.

Fig. 10 shows a confirmation by flow cytometry of the binding of DU145 cells and
DU145 cell-binding clones when these clones were isolated from a library after five or six cycles
of concentration and selection.

Fig. 11 is a photograph showing a silver staining of Protein A-purified scFv fusion
nroteins 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 appear in the serum of NOG mice transplanted with stomach cancer tissues.



facilitates or enables the acquisition of antibodies recognizing antigens
specific to lesion tissues and nucleic acids encoding these antibodies
from the plasma cells. Moreover, plasma cells, 20 antibodies, or nucleic
acids which encode the antibodies acquired by the present invention
contribute as novel therapeutic or diagnostic agents against lesion tissues.
Brief Description of the Drawings Fig. 1 shows photographs of HE-stained
paraffin sections prepared after thfhly slicing 25 human breast cancer
tissues. Equal amounts of human breast cancer tissues were transplanted
Humdh 1@ Q4 BBiiesanthS Setdic et iatios! witie R FEI b deaine) wetibe
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egree of accumulation of plasma cells
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Fig. 19 shows an immunohistological staining of cancer tissues using chimeric
antibodies. Tissues excised from stomach cancer patients (a and ¢}, tissues excised from
a duodenum cancer (b), and tissues excised from the colon (CRC) (d) were used as cancer
tissues. Immunostaining confirmed that the chimeric antibodies react with the cytoplasm
of stomach cancer cells, and with the luminal side of duodenum cancer and colon cancer
cell membranes. |

Best Mode for Carrving Out the Invention

As a first aspect, there is provided the use of a lesion tissue comprising infiltrating
lymphocytes in the preparation of a composition for obtaining an antibody to an abnormal cell
comprised in a lesion tissue, wherein said composition is capable of being transplanted into a highly

immunodeficient non-human



10 Fig. 6 is a graph showing the half-life of human IgG after administration
to NOG mice and SCID mice. The half-life in NOG mice was about 18
days, while that in SCID mice was 21 days. The half-life in NOG mice
was slightly shorter. This indicated that the high titer of human antibodies
in NOG mice was not caused by a delay in clearance. Fig. 7 shows results
of a FACS investigation of whether human antibodies comprised in 15 the
serum of NOG mice transplanted wi8h benign prostatic hyperplasia
specimens recognize surface antigens on the prostate cancer cell line
aniB4) et hefbyscalRns Hamabe setdisoldertaiibogiaseconnizing e of

ranépReeftealbiRGANEre D IGSERERIEAEd géﬁ?ﬂmﬂﬁéﬂatbaﬁwtﬁé 4 ?&‘
mﬂg‘#%‘g@sﬁplamed with benign prostatic hyperpfasia. Fig. 8 shows results
of a FACS investigation of whether human antibodies present in the 20
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._.specimens recognize surface antigens on the ductal carcinoma cell line
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concentrated using binding to the prostate cancer cell line DU145 as an

indey. Th nt of. phages which hind to DU145 cells.jncreased with,

theﬁ%cre:gé%&f% t %o%bgr% ‘g’r?%?r%‘&ﬁ ?%%%%"ﬁé’gnﬁgﬁ%‘ﬁ %#Fdo eI
10 shows a confirmation by flow cytometry of the binding of DU145 cells
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tfaﬂﬁbm‘?%ﬁélﬁﬁ@e or six cycles 30 of concentration and selection. Fig. 11 is
a photograph showing a silver staining of Protein A-purified scFv fusion
profejns febesiiigesepacRiton: e RBSTIAR Entfigayl Admald ARl haninga

tisgwonfirmation by flow cytometry of the binding of recombinant 5-16scFv Fe
fusion proteins to DU145 cells. 35 Fig. 13 shows a flow cytometry analysis
aftensipiRiRgGARCehSE NGNS AUMAD, antibodies that agpear in the
serum of NOG mijce transplanted with stoma cam;%r tigsuss” s

against an abnormal cell comprised 1n 2 lesion tissue, or a portion of the antibody,

wherein the method comprises the following steps (a) to (b):

{a) introducing into an expression vector a nucleic acid obtained according to
the use as defined above, or the nucleic acid that has been chimerized or humanized and

(b)  producing an antibody by culturing 2 host cell that has been transformed
with a vector harboring the mucleic acid.

Disclosed is a method of proliferating plasma cells, where the method comprises
the step of transplanting tissues comprising plasma cells into a highly immunodeficient
non-human animal.

Herein, “plasma cells” refer to cells which can produce antibodies, and the
antibody class is not particularly restricted. Thus, the term “piasma cells” used in the
- present specification may comprise: 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
1gMs to secreted-type IgMis; mature B cells that have completed class-switching and
secrete IgGs, IgAs, and IgMs; and B cells in the final stages of differentiation, capable of
producing 2000 IgG molecules per second. In
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Human IgM antibodies in the serum of mice transplanted with PLR0631
reacted with the human stomach cancer cell line AGS in a
concentration-dependent manner (a). Ig addition, the serum of mice
transplanted with PLR0624 reacted with the human stomach cancer cell
line SNU-1 (b). Fig. 14 shows photographs of tissue staining of cancer
tissues using human antibodies present in mouse serum. a: Reactivity of
IgMs in the serum of mice transplanted with PLR0O659 stomach cancer
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selected library.,Fig..17 is a photogr showing a siver staining. o “
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cell-cpugpriBrig Bsgraph showing a confirmation by flow cytometry of
recogpRinant.fusigmproteins 1-3scFv Fc that are bound to AGS cells. Fig.
19 shows an immunohistological staining of cancer tissues using chimeric
antb8AE PRSI B cised from stomach cancer patients (a and c),
tisdtigseeplesedefions a duodenum cancer (b), and tissues excised from

the golon (GRC) {(e)yugke used as cancer tissues. Immunostaining
confirmed that the chimeric antibodies react with the cytoplasm of

stoMH BRI EHS RERSEARHWRN the luminal side of duodenum cancer and
coldfetdnterdcelsmiEmbnanes. Best Mode for Carrvine Out the Invention

Lesions formed by infectious pathogens

Autoimmune disease lesions

In particular, solid cancer lesions and hyperplasia lesions are preferable as the
aforementioned tissues. Examples of solid cancer lesions include lesions of prostate cancer,
stornach cancer, breast cancer, lung cancer, liver cancer, colorectal cancer, and pancreatic cancer.
Lesions forming benign hyperplasia, particularly lesions forming benign prostatic hyperplasia
are preferable as hyperplasia lesions. These tissues can be collected by surgical excision. For
example, cancer tissues collected for examination by biopsy can be used as lesion tissues in the
present invention. In addition, tissues excised from patients by surgical excision as a surgical
treatment are also useful as lesion tissues. _

Moreover, secondary inflammatory diseases are comprised in the inflammatory diseases.
Examples of metabolic diseases include Alzheimer’s disease that forms amyloid plaques.

Examples of infectious pathogens include, but are not limited to, HCV (human hepatitis
C virus), HBV (human hepatitis B virus), and HIV (human immunodeficiency 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
animals and the like may also be used as the “plasma cell-comprising 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
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As a first aspect, there is provided the use of a lesion tissue comprising

infiltrating lymphocytes in the preparation of a composition for obtaining

an antibody to an abnormal cell comptised in a lesion tissue, wherein said

composition is capable of being transplanted into a highly

immunodeficient non-human 8a animal to thereby enable detection of the

proliferation of plasma cells at the site of transplantation and recovery of
expre&ies Eﬁﬂa&iﬁﬁuﬁtﬁjﬂm&?ﬂ@@'@ﬁfgén(?@gFgﬁEMBiih@;%@i@t%iHﬁﬂsﬁmtﬁgﬁ&iﬁc sites

cond ect, there is provided the use of a lesion tissue .

s et Do SsHes S SRS B B ahpgy amimats
with WéBfhing a nucleic acid encoding an antibody against an abnormal cell

COW@@@H&@&S&B‘%ﬁfﬂfa QER- QAR I i dttmmihamhl hekein aaitkample of a

composition is capa ing transplanted into a hi .

most ﬁ?ﬁﬁ%@nso éjr??:igr}f’ ngPﬂ%ﬁgﬁn gﬂpr%%l %%haélr%e iyaserﬁ%t?féﬁfa%séggﬁﬁ)ﬁeg? fﬂebe

prolifgsedderatioy of plasienteliverhbeytitend plassplastiidn! os)inddtroting tisues such

as lesiRIOPuH SRR pRRHIISRY Rlaynaselsifigndbe: site Rbdransplantation afrated

& cgho tainincgr.bqn leic acid encoding an a |bodé{ro%% . “

oM EchveredIssion® |stlbaéaﬁesu§e BB HHare 1S HINRIG S B esEa

ccll-coirydisénsd cirphntisonyl-tifilirasedntiabrrsiieall céiuphoptisedoim zridsipfor

lympHiRSHe I 8RATIA8:0EIN 8 BREBP B0 WHE IR LIRS MRS RAMP RES i te samples
. followgr}g steg@ ;&) to &fg éa%mtrodumg%mto an expression vector a .

SeIVIng S S AR Bt NRIP RECBIGMETTE? 5 1SS §ETIN SHQBURASS SR comprising

plasmpgellsierabibiethise haspbessm cleiin dhizoscbreb vepariketifamd tids)prodbbind. ariThus,

tissucPBLBRAY BYSHIMHRGRASLOR! éﬁ@tﬁ@@é@%ﬁ%ﬁ@ﬂéf%me&d’%%@s}éﬁg%d from

s PSSR S Dot s A pog Pl R
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an animal having an activity that can proliferate plasma cells from transplanted tissues without
rejecting the transplanted tissues or cells, examples of which can include non-human animals not
possessing T cells, B cells, and NK cells and demonstrating a low IFN production ability,
specifically NOG mice.  Although examples using mice are indicated in the present application,
examples of non-human animals other than mice can include monkeys, pigs, dogs, rabbits,
guinea pigs, and rats.  Furthermore, hereinbelow in the present specification, “highly
immunodeficient non-human animals” may simply be referred to as “highly immunodeficient
animals™ for convenience.

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
for transplantation procedures and subsequent collection. Here, the transplanted plasma cells
may proliferate predominantly at the sites of transplantation without requiring any particular
selection pressure.  The present inventors discovered that this degree of plasma proliferation (or
degree of accumulation) closely correlates with the antibody titer in the serum of the highly
immunodeficient animals (antibody titer of antibodies derived from transplanted tissues).
Consequently, whether or not plasma cells at the site of transplantation in the highly
immunodeficient animals have proliferated can be verified by measuring 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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Herein, "plasma cells" refer to cells which can produce antibodies, and the
antibody class is not particularly restricted. Thus, the term "plasma cells"
used in the present specification may tomprise: B cells in the early
stages of B cell differentiation, expressing a 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
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antibody-producing cells of the present embodiment may comprise the steps of: (a) transplanting
a lesion tissue comprising infiltrating lymphocytes into a highly immunodeficient non-human
animal; (b) detecting the proliferation of plasma cells at the site of transplantation; and (c)
recovering the lesion tissue comprising the plasma cells from the site of transplantation.

Herein, the step of transplantation and 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
the site of transplantation, the transplanted tissue itself in which plasma cells have proliferated ,
or by selectively recovering the plasma cells. Microdissection is an example of a means for
selectively 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 excising tissue sections with an
ultraviolet laser is commercially available. The use of this system, which involves specifying
the region to be excised on a computer image under microscopic observation, makes it possible
to excise any region from a tissue section.

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 acquired by microdissection of single plasma cells.

The plasma cells recovered from the site of transplantation of highly immunodeficient
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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20 aforementioned tissues. Examples of solid cancer lesions include
lesions of prostate cancer, stomach cancer, breast cancer, lung cancer,
liver cancer, colorectal cancer, and padcreatic cancer. Lesions forming
benign hyperplasia, particularly lesions forming benign prostatic
hyperplasia are preferable as hyperplasia lesions. These tissues can be
collected by surgical excision. For example, cancer tissues collected for
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transplantation can be carried out as in the aforementioned proliferation method and the like.
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Moreover, recovery of plasma cells from the site of transplantation may be carried out by
recovering the lesion tissues themselves in which plasma cells have proliferated, from the site of
transplantation or by selectively recovering plasma cells by microdissection and the like, as in the
aforementioned method for producing plasma cells.

As a method for acquiring nucleic acids encoding antibodies, or portions thereof, from
recovered lesion tissues or from selectively recovered plasma cells, chromosomes may be
isolated 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
method is preferred as a method for amplifying antibody genes. A method for isolating
antibody genes using the PCR method is described below.

First, mRNAs are extracted from isolated plasma cells (B cells). ¢DNAs are
synthesized by using the



serving as starting cells to proliferate plasma cells, these terms
encompass blood comprising plasma cells and the like, or plasma cells
themselves separated from tissues or blood. Thus, tissues or blood
comprising plasma cells and the like or plasma cells and such separated
from these tissues or blood may be used in transplantations into the
highly immunodeficient 15 non-human animals described below. A "highly
immunodeficient non-human anirffal" indicates an animal having an
activity that can proliferate plasma cells from transplanted tissues without
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correspondmg to each subclass, such as the primers showr in the Exampie 2 of the
present application, can be used as the 5” primer.

The antibody gene or portion thereof can also be amplified directly, without the
intermediary isolation of cDNAs, by RT-PCR using the above primers and mRNAs
collected from plasma cells.

PCR products obtained using primers for amplifying genes of the respective
heavy and light chain subclasses are considered as independent libraries. Using thus
synthesized libraries, it is possible to reconstitute anubomes or portions thereof by
combining the heavy chains and light chains.

As e fourth aspect, there is provided a nucleic acid produced according to the use

as defined above,

As a fifth aspect, there is provided an isolated nuclezc acui encoding & chimeric antibody, a
humanized antibody, or 2 human antibody, wherein the nucleic acid comprises the
nucleic acid as defined above,



method from among known methods such as single radial
immunodiffusion (SRID), turbidimetric immunoassay (TIA), laser
nephelometry, latex agglutination (LA), RIA, EIA, and ELISA. Use of
commercially available assay kits enables easy and convenient
measurement. 5 As the number of antibody-producing cells is increased at
a site of transplantation in highly immunodeficient animals, the
above-described present inventigg makes it easy to separate
antibody producing cells, which was difficult in the past. It also facilitates
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WHGRW%I’DW@@UMH@ mrawéedanamﬂ mgslhmgmqu rmﬁﬂ@ﬁ&déﬁment animals

wherePENARAASOHEHAREQ ‘ — '
nm—htﬁm%tﬁ A0y

arm nd reco EEQ $| e
: :;:ﬁ am s |n°ﬁ‘ie p%s a gfgé%se me%hod éof ucmg 15 !

:.l! ¥ 11 ﬂll

itr roducing cells of the sentembodlment ay comprise the
SR B OB R S NG AR AdFron
fissue, memmmm@wmmmmmmmmmme@mm (b)
&@i@ﬁﬂﬂ&ﬁ’ﬁ@@HﬂbfeEﬁﬁfﬁ%ﬁé@i&ﬁﬂ‘k’pﬂﬁi&o&ﬁiﬁ@ﬁﬁ@:@bﬁ&pﬂﬁﬁt&ﬂtatlon and

B&éﬁ‘é@%ﬁy&ﬁ poisingstae plagmacelisfamdissile
i f transp antatl Herein he step of transplantation and the step of
as delm ?ectlng tﬁré rollfe fon of lasma 20 cells can be carried out in the

éér%?‘iﬁa?fﬁ%?‘a@?ﬁt‘ﬁé’rﬁm ‘E?Gﬁ’ & 1FRORGESF SR8 BtEhg plasma
infilratiel Bmipacounes ynohthespendifenated plasma cells may be carried out by
mméﬁﬁﬁﬁrﬁ%ﬂﬁghﬂ%%% H#AReRiRAl b BodieisEans Maeor iBaue ariin
ssid ieelPp YRIGD BIASIOR,CEUS Bave RKQIBERIS Bl iSRRG s QueKiBCEhe

ce ls g/,llcrod’sse%tlon is an example of a means for selectively
%ﬁﬁgﬂﬁagm S. Microdissection is a technique for excising

LoEniBE AT 2DPERALS SR L T 5 & xXerapIEs LT GRTEEA% an be
‘nfilraitRIRiRdfropfroven sisskerraciians using the Laser Microdissection
mméh&ﬂ@&r%&iﬁ%gé SuSIeNAi0 eRaiaiNG UsSheiseptiotew lifhamnd)ksiiviolet

&I SComMBICIAllY SyalRARIG TRE-ES %&ﬁ@&q&wﬂ&&lﬂw&@é
%ﬁ%o&éb%ﬁ?ﬁg a es ossmle d@é& mse ?ggﬁ% ?‘3?#’5

f:ssu:

As a twelfth aspect, there is provided the use of a nucleic acid encoding an antibody against
an abnormal cell comprised in a lesion tissue in the preparation of a composition for producing the
antibody, or a portion of the antibody, wherein the nucleic acid is a nucleic acid obtained according
to the use as defined above, or the nucleic acid obtained according to the use as defined above that
has been chimerized or humanized, and is introduced into a expression vector, and-a host cell that has

been transformed with a vector harboring the nucleic acid is cultured to produce the antibody.



30 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 acquired by
microdissection of single plasma cellsbThe plasma cells recovered from
the site of transplantation of highly immunodeficient animals are
increased as compared to plasma cells in lesion tissues collected from
patients and 35 the like. As indicated in the forthcoming Examples, the

IncreQseif4s UIDRS! Al DIRSN BRI &:BRY B ARSORARE Y o0

increase In the titer of antl odles agalnstt e lesiontissues. Slnce
celé:e%ar%ﬁe&eéww%w&&%maé&%ﬁ%&&%@%ﬁﬁaﬁ%ﬁf@%ﬁ = defined above,
or %ﬁﬂﬁ%m%aﬁﬂb’@%om%ﬁ@a@ﬁatmltﬁcamf@ﬁiﬁe%‘iﬁgﬂdsﬁdc&mms;tmn against

on aLETIAIS | fcggtaigé %900' les.or genes thereat, qrdhe @A@g@%%ﬁmd into
f’hemse ves can e ef ectlve useé asat erapeutlc composmon for

higrtmanwgy@té"@p@nt@gstmnqn@nwrn@iét?wmﬁdlmtmélféeé%mama%?ﬁa
cellssgs gomesns Hﬁf}&foﬂi'dﬁi Roprotiibodiestandldhg dkeithay afigbody against an
erEfezab fused it Ef\rtner cells such as mouse or human myeloma

et Estabieh an %‘an problucmg cell line. Disclosed is a method of

or HRSERRGIA thﬁ&?éﬁ%oa%.a%ﬁe&ﬁﬂ&%ﬂ%meaﬂsofﬁ}m gribgRg (4
previdLEiyiting e mnsEe sRSHvE edipanittien davntiipiclesived fotifer distiat

- impwipdasicig) nembplanEtioal byhtrainshtanting lesontiisslies befittategiwithi to

thd ynphmeytesimibahighlypialifition efipiemianinals. ISincesHeh plaswa sells

wraiBgbisaliterated at a site of transplantation have an ability to produce

antibppiss.AgRash @%@@ﬁ%%@&&lﬁg@ﬁ'mqap A, l&%lﬂaﬁﬁ%gg{&n g}é\?@a
QYRIEE IO

cells rg mignu tage's}g;g%g)mtg%gcs tatlop1 2 et%ﬂpre

NS:'O n SO IC acCl SenCOd‘lng an%l es agalns‘ica %tg?thas
besh %mg AR

C11ucle|c acids. In short, 15 the method for
prod%‘ﬁiﬁ%’& ERPEHBOEHIY AR %%b%%é%ﬁ%@%ﬁé’ﬁ@@f
veqia) hazhRspEihe Rycicle srshitistuece sraprisirrghinfiltiatidy lymphocytes into a
highlysmrentisefiied, fenefuiian aaitaly haitking-he suRlilEAlion are
proGiasmarahe ke i f t@éﬁﬁl@i&l@%ﬁs Gﬁw%fﬁexs&'%mﬁc' @818hdy or an
anfiBHE SABRLISHG Rlasmacels i F o206 %}crable
GPNE gntg uclel l:}ac‘(;,lc%ncoolln a&a,eF? t; Vcover%
afgasbf) %’sue ra %ﬁfﬂ n ? S|on ?D Les comp i ?fﬁldqﬁ?llﬁ%ﬁ%se
VARBRS rea&&%?ﬁ gér]ﬂﬁg u?ﬁa R RE REES {PRs) of the

a0gbedtion of plasma cell proliferation at the site of
As mentioned above, mucleic acids encoding the variable region of an antibody

are
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transplantation can be carried out as in the aforementioned proliferation

method and the like. Moreover, recovery of plasma cells from the site of

transplantation may be carried out by lfecovering the lesion tissues

themselves in which plasma cells have proliferated, from the site of 25

transplantation or by selectively recovering plasma cells by

microdissection and the like, as in the aforementioned method for
preferfRiDaAHAA PIRAR GSILE the Rl i Acauiingeleitaaids eReRdtintholecule

antibodi ottions thereof, from recovered lesion.tissues or from . X
e o8 Cer TS Cah e ALy D R (e mucei
acids yigspvslemiacilsteansdmis toarkottaneian afintsiphemsioos afpotiniies within the
same ¢heseahmay heRoohiainediherekemidiowevensinceantiedyoenas constant

regionqgsaﬂ?yagﬁ%cf{ SR ge%‘?ﬂﬁg)ﬁ{g% ggﬁ(gﬁ?.eIyﬁé@@hiﬂéﬂﬁ%{&ﬁcﬁme of the variable

_convenient to obtain the antibody gene, or portion tI , _
region g hAOLHBHY HRARBALSPHp HYAIGJEHEL/ARE RAUMR FRCLHO s sreconsiituted
througbxamplstite PCR: nethod isgprefidaead dscadpefitathédr amplifying

aniikpe g nEs] A MGG £0kiis0 AN RUBP Y SRR THLSIE &R GRiments of the
method is described below. 35 Eirst mFiIg\,lAs are extracted from isolated

presentuEalion SpEE B} AALCAN TS RIRLRCRYRIG o1 shave becn
artificiplynmsidisd tehplasenwsbthiy meDrompbsaryinghaéndialfpaidifablich the
variabldtgoay ck}egwavgrv@mm&ggﬁoaﬁxﬁéaﬁiHﬁdld@&iﬁflﬁm‘érfor&%}@S«Saﬂqgk’@otained by
- .. the cONA library., In_this invention, m erived from g small. number
et R A T D ot e
chain %zéfé sheiBfiehssirdivian hnkgrount rasfeBlevinw Reelite Winker difastop, J. S. et al,
Proc. Waitifiechdl BetefoBeArRBI S sy 6 apsusdiyspurifivdafins themhadditionef of the H chain
and 1. STIGANARDALE RN SRR DA AIUNAK OBNSS ARSI WIRD B limited
certain amount of RNA can be extracted, efficient extraction Is possﬁlle
theremeven with only the RNAs of antibody-producing cells. The addition of

cafiiepRKids mdymotteo tegtirde Toresitracting Rélawy sorglefohaxamplde
compriéglgrl_m@t?] Q%BQM%GA@ rﬁ{@ﬁﬁpig{ Be %Fm&%%%%g%ﬁ%%ﬁmg%@éﬁe 3, DNAs

By usin C library thus obtained as plate, anti X
o S B b TR A S T SN R gl » desird

amino geiegiense PERPNA encoding the H chain or H chain V region or a DNA encoding the

L chain or L chain V region of an aforementioned antibody; amplifying by PCR using a primer
pair which defines both ends; then amplifying after combining a DNA encoding a peptide linker
portion and a primer pair which defines both ends such that each end is linked to a H chain or LL
chain. Moreover, once DNAs encoding scFv are produced, expression vectors comprising them
and hosts transformed with the expression vectors can be obtained following routine procedure.
Furthermore, in the case of antibody genes acquired in mammals and such other than
humans, non-human animal-human chimeric antibody genes, in which the constant region genes

is substituted with that of humans, and humanized antibody genes, which are formed by

- transplanting CDRs that constitute the variable regions of mammals other than humans into

human variable regions, may also be comprised in the antibody genes of the present invention.
In addition, nucleic acids encoding antibodies in the present invention can also comprise artificial
structures such as PNA, provided that their nucleotide sequences are maintained.

Disclosed is a method for producing antibodies against abnormal cells contained in
lesion tissues.

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

blood from highly immunodeficient animals transplanted with lesion tissues comprising plasma
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method are known in the art. For example, primers for amplifying human
antibody genes can be designed based on disclosures in research papers
(J. Mol. Biol. (1991) 222, 581-597) and>web sites
(http://www.mrc-ope.c.am.ac.uk). These primers have different nucleotide
sequences depending on the immunoglobulin subclass. Accordingly,
when a cDNA library with an unknown subclass is used as a template,

cells, E}Ilﬂb)ﬁ) %&%‘?g%iﬁsﬁﬁf tlf?:'l'f?,e&ir %%‘Qegréﬂg ﬁ@o@@ﬁaﬂq{%lm&%&gﬂégﬁ% i5;rsblood, and

_subclasses. For gx e, 1o ohtai es encoding hu gG, ] .
s D e O A AR D TR g
abnorgabegl resintaRedan dpsin Alsstss igra deiane] cahibblysadimodafieplifymgmal blood
when genessf hielgG variabiepiegianiAkixaYy iﬁ@@@h@@ﬁ@@ﬁ@%&ﬁ%@ﬁd blood was

rH t po o.the hi region ma nera used as .

cotlee QRGPS oI DSRS0 SRR SORRE B
abnormg] Gl ﬁﬂ%ﬁal%ﬁ‘r@s{ﬁémﬁ@%%a%&ﬁm%@%gﬁ sep e ipasrareshiehighly
mmunndbéckexaampheas ofatisp | predenitha pplicationean be used as the 5' primer.

The ARV ERNR PpRAANBRIBALFRANAIRO BE AN AE e from the
iary, isolation of cDNAs, by RT-PCR using the above

ithout th t :
e et oo D e
cells apdipeytpensetls fortampilgingf gertesr okthd rdsiectiveshapejoandckihtaldioman

myeloflQERSSEA 4B SOPpidaRehaz iMdeRancsth RmRes tBa W Santibodies can be

ceperSYTAIESIZES IbTaries 15 fOSLe t reconsiute anthodies ot parions
prep ﬁwergf\‘lsoyg ESMBInMg the heawy cHafha and light Eﬂlﬁ‘ﬂ ! RCPROUHR &
antibodigs agginsbrbierpiohgbe riaseeidic esin sisstas stchasoraling thitmesuse fizgon cell
lines odigfinad: ab@y@gd\p@ﬂw_baﬁﬂeﬁﬁ,HB@MS@QV&?QF@?@%‘@Q%Q%%@Q@ such
T e Y e —
molecyie MOsgoyes s aHisms etharc’ss prodrgie antiboritsa atitindisy may be
artificipliyduoddcaddmsgtihgri@thesuseoding the aforementioned antibodies or portions thereof.
Specifically, this method may comprise the steps of: introducing, into an expression vector,
nucleic acids encoding the aforementioned antibodies or portions thereof, or nucleic acids in
which the nucleic acids have been chimerized or humanized; transforming host cells with vectors
carrying the aforementioned nucleic acids; and producing antibodies by culturing the
transformants.

Expression vectors that can be used herein need to comprise units that regulate the
transcription and translation of genetic information, such as promoters and terminators. For
example, when microorganisms belonging to the Escherichia genus such as E. coli are used as
hosts, plasmids of the pBR or pUC series can be used as plasmid vectors, and any promoters
selected from those such as lac, trp, tac, tre, 1 phage PL, and PR can be used. Terminators may
originate from trpA, phage, and rmB ribosomal RNA.

When the hosts are Bacillus microorganisms such as B, subtilis, plasmids such as those
of the pUB110 and pC194 series can be used, and genes may be integrated into chromosomes in
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. £ putida, P. cepacia; pKT240 vectors, and such), Brevibacteria (e.g. B. lactofermentum;
pAJ43), Corynebacteria (e.g. C. glutamicum; pCS11, pCB101), Streptococcus (e.g. pHV1301,
pGK1), Lactobacillaceae (e.g. pAMP1), Rhodcoccus (e.g. plasmids isolated from R. rhodochrous
(J. Gen. Microbiol. 138: 1003 (1992)), Streptomyces (e.g. S. lividans, S.virginiae; pl1486,
pKC1064, pUWL-KS), Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella (e.g. S.
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or method as defined above. As a seventh aspect, there is provided use of
a lesion tissue infiltrated by lymphocytes in the preparation of a 'c
composition against alesion tissue, whgei-ein said composition is capable
of being transplanted into a highly' odeficient non human animal to
th~reby enable detection of the pm ' ' on of lymphocytes at the site of
lantation; and recovery of cells comprising lymphocytes imm the site of

: I 1on. eight ct, there is,provided a therapeutic
memg?r??p%g%}ﬁ! %%g]@igé?)g?e%%%}%?éﬁe@é&%l ‘le?lz Ne composition is produced
acCBIBGTBIE A &YA e BB ISR ANO HoReT igaRts e peskstom using
Sacchapooridetcar thvéiap estichosidiaghplaimiiripasiWip AgAinsY e siantigssi@ies is known.

ThereiVVRe6RIBIHE £RMNATIIANS 38R AWISISICACH PRNBRLY pesdefinesho can be

ed a{#}g‘ve as an active ingredient. As a tenth aspect, theré is provided the use
usea.
0

P, . A
o RO SUEIE BRI SR B W RIGERedem g thropssshibin gtion may
comprigechfpesiiorrés(obtdiniagtém plaskbdelyfithad- .abnpikhdl, glk:D mxmms series,
and sucﬁi}% &%@%ﬁ?@%ﬂ%@ﬁg%.gzali‘.jﬁmlﬂet,iwﬁmﬁd 55@1%59@?&9%&?9 & 7. rouxii;
i ' pdefiaent mr-huaum animal.and r=overed fr site of ot As an
PS8 O e e o e KT g e e P
pastorigyifagtifgaympHociaeiéoriiie prapertfidn ofidsembbsititictss botamind/as (e.g. 4.
oryzae MGG CIthd TERAME A-aBih AlYagainst an atmormal cell' ccmprised in
aiesi '|§S1H§]E . ' f [ herein said lesion tissue has
b i%?\ﬁ?(t?r}gns ian(?r{%gl%%qg%}%ﬁ%g ?ﬁ%%%ﬁ%gu %Snlsr'na_ g%axr%nc%?\?é%léog{ Say be
plant celf AGHECSIKBR 6P HeHd LA SRR DA RIHRBd PR ettainéguch. A
particufaghy thdllevove sadtBionsdissti desivctivietith Sspesiy there:is: protieebhthecallus.

To transBRRPRAHEAIE acideReadiBa AR antibn Cl%z?@ aiBsh ﬁ@f@@ﬁf%@u‘fﬁ% into bacteria
u com gls%d in atlfq%%){n tjsguel the r{a aragion of a composition for h th
such a3 FEPAREHG" GRERBES r RGO RS ARERSGS, DRERAI (FRIRHEINE these

bacterigigsised nobipipaded ebtdhinebtaiosdriivn the thbagse edsfined above, or

thediyalein acidcabiained aRRVGHIRG (B4he MsRA9)0liRGHiRROVE dhalde aegypri,
Aedes albopictus) and fruit flies (Drosophila melanogaster) can be used as hosts.  For example,
when using silkworms as hosts, DNAs encoding antibodies may be inserted into baculovirus
vectors and such, these vectors may be used to infect silkworms, and desired polypeptides can be
obtained from silkworm body fluids (Nature 315: 592-594 (1985)).

Examples of expression vectors when using animal cells as hosts may comprise
pME188 (Med. Immunol. 20: 27-32 (1990)), pEF-BOS (Nucleic Acids Res. 18: 5322 (1990)),
pCDMS (Nature 329: 840-842 (1987)), pRSVneo, pSV2-neo, pcDNAI/Amp (Invitrogen),
pcDNAI, pAMoERC3S8c, pCDMB8 (Nature 329: 840 (1987)), pAGE107 (Cytotechnology 3: 133
(1990)}, pREP4 (Invitrogen), pAGE103 (J. Biochem. 101: 1307 (1987)), pAMoA, pAS3-3,
pCAGGS (Gene 108: 193-200 (1991)), pBK-CMV, pcDNA3.1 (Invitrogen), and pZeoSV
{Stratagene).

Promoters may be cytomegalovirus IE gene promoter and enhancer, SV40 early
promoter, retrovirus LTRs such as those from RSV, HIV, and MMLYV, and gene promoters from
animal cells such as metallothionein, B-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
viruses, SV40, and HIV.

Host cells among animal cells may be mouse myeloma cells (e.g. SP2/0, NSO), rat
myeloma cells (e.g. YB2/0), mouse hybridoma cells, Namalwa cells (including KJM-1 cells and
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has been chimerized or humanized, and is introduced into a expression
vector, and-a host cell that has been transformed with a vector harboring
the nucleic acid is cultured to produceithe antibody. 13b As a thirteenth
aspect, there is provided the use of a lymphocyte-containing cell isolated
from a lesion tissue comprising infiltrating lymphocytes, a nucleic acid as
defined above, or an antibody as defined above in the preparation of a

[ cordi ostic osition against an abnormal cell compyi
s, R ) e oA ST FORE L 1), crro

cells, GighRFImSun Sdehdieh o nbitraicasmrbay ants iddave redifisrs. tREKierapuse Sertoli
cells (¢rarBplaptafionr’gatautieenittasee usilb€ea i SVEROARSE) ATBEEBI0R]]s, HeLa cells,
: c i
o IR e o, T DL Do
(e.g. I"imﬂéﬁgéﬁﬁs a) B @SN RSctehty B1&&Ha €81l from a human lesion
tisktathad dhrdeioduciranseptiishin restumodsfidipendon-Hurtgre afifmst cell and
vector, WREERNHISHBHBANHE SIQN He SRS RARAY RNSBIRIISS Or NBHYR-BHMAR: DNA

. d the proliferation of plasma cells has been detected at the site .

o o S Y Bt RO PRI S U BGARGPaH otl Sepem fos

(Proc. Mrlndierain $e5ibiP Astel () MRBAcimgtirmbrsts @Xp&&gﬁﬂtﬁ@ﬁt@ppﬂjeation No.

(J P»A)W@Q@Qlﬁfqﬁ&%ﬂ%?{%@d@iﬂé@ %ﬁ%s@%ﬁ%ﬁ%ﬁ%%@tﬁgﬂmﬁon {(Gene
n roducing an antibo ulturi

17210 e TSP ARG eIk QT i 1§ ctor can e

introdtm@kjimeyh@m]bddyemammdnedbdbmmpcﬁﬁkyaﬁjﬂggr}mﬂim§2 {1990)),

spheropBWAESS RaAORIQRSIRETEehass: @ﬁ@_@%?9@'4'5},th%M&%&%EA&VBPﬁ%@:ﬁTﬁ? 153: 163

nucleic acjds may encode a whole antibody of‘an_antibody portion. The
(1983) L AR are RS 451 N6 LB ISHASIES AIRPIGSIST Brr bl ium (Gene
23: 315relgi®iEntd/ O S Gdtbadpeioaipris VA | KGhS)D), and doehwhidlednay can be
. i i o ) it i i '
L A0 G

phosp]@}fbgé’i% HO2 Q%@Hé@‘?&?ﬁf’ﬁrﬁ%ﬁﬁb@ﬁ&}' Apad. Sci. USA 84: 7413 (1987);

Virology 52: 456 (1973)), co-precipitation with calcium phosphate, DEAE-dextran, direct
injection of DNA using microcapillaries, and such.

Transformants obtained as described above can be cultured, for example, by the
following methods:

Culture media for transformants of prokaryotes and eukaryotic microorganisms can be
natural or synthetic, as long as the media allows efficient culture of the transformants, and
comprises nutrients utilizable by the organisms and essential for their growth, such as carbon and
nitrogen sources, and inorganic salts.  Culture may be carried out under aerobic or anaerobic
conditions, and other conditions such as temperature, pH of the medium and duration of the
culture can be determined appropriately by one skilled in the art, depending on the type of
transformant.  When using expression vectors equipped with inducible promoters, inducers may
be added to the medium as necessary.  For example, expression of vectors comprising the lac
promoter can be induced by adding IPTG; and expression of vectors comprising the trp promoter
can be induced by adding IAA as an inducer.

When using insect cells as host cells, a medium such as the TNM-FH medium
(Pharmingen), S£-900 11 SFM (Life Technologies), ExCell400 and ExCell405 (JRH Biosciences),
and Grace’s Insect Medium (Nature 195: 788 (1962)) can be used.  If necessary, antibiotics such
as gentamicin may be added to the medium.

For animal cell transformants, common media such as RPMI11640 (The Journal of
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14 preferred antibody fragments of the present invention. A complete
immunoglobulin molecule can be reconstituted by obtaining nucleic acids
encoding a variable region and linking ghe nucleic acids with nucleic acids
encoding a constant region. Constant regions of antibodies within the
same class can have approximately the same structure. That is, the
structure of the constant 5 region has no effect on the antigen-binding

Amen@ﬁ'm}!dl%ﬁq&g%&giﬁoﬂ {lag Sifuctyss A tﬁ%gfé‘féé}&'ﬁwf 9190,0L #9A1Yh 52)),
i &

e elucidated, antibodies having similar activity can be reconstitut

DME%?XH@FP&&%@%@.QWM H0Ko K ARE BT 1RAE TS Ay cMaiRRefor the Biological
MedicivoBovef] Hileir acidsentiodihipdntitoBiRs, pripbetions taeneofised. Culture can

be can‘?éﬁ%g'ﬁﬁﬁ@g%%ﬁgﬂ&{gﬁﬁ%'m&ﬁy%}ﬁ@%@ @ ?ogﬁaétlgggy % CO,. If

recombinant antibodies whose structtires havé been 10 ariificially

necessRRARERIOEGR SHehip KRBy T edRpEE B g ReaddadviqsBrwSHivmich
thevasiaibe diegiohthopefieavyehaimandlight ehaiioasedinkedsbyi@dinkes. within

host c&ﬁFMrCﬁgn?ﬁlQQ@m%dnpé& ‘%ex r?tglgn ftglc%ﬁqtg)g ﬁy u%pnaﬁle&gnal

L chain. In the scFv, t eVre ions O the aln an

Sequeq?&atedTb%wmm aﬁalm’éf‘érawbﬁaaafw@mm% RREYIGRGSEsN, T, astibodies of the
presenﬂmmnlbiaﬂ chead sgeirdtbS o (1AG8) 89, HBrSHHSRDY. £D@m@e§r%iﬁ81ﬁﬁng as

he s¢hvares
necesscri?;(gamp es gg%%@s%%?a%#ég%on élill& e no t101%ed t‘ﬁcere SE'PHS can be
Chmm%@s{ﬂimml&a&@@d%ﬁ’éafét% Wé@@cmé ey &% BivpisifRfierctsalient extraction,
chsmlaneapdﬁnmamaamaﬂlamosmrpslgmza%aaa gwmlébthgﬁ@i%vﬂ@r%@r@ét% focusing

e COdI ScFv ma eobtalnedb FpUsSIng
electro B AR R A (R0, R SRR A

chromaiggipheelon é@mg@rféaam@twﬁéaphﬁhwﬁlr@phpbmm@mﬁm BNfltration,
reverseefblfmlﬂﬁrﬁﬁ@nbgihﬁl@ abloghain le@ﬁi%@ﬁﬁﬂyamm@mt@r@s&eﬁ%@@@% Protein

Punﬁcgtmo? ac%nz 1!5‘19&8%”&% (f])ral (\évlprlsceh eflnE@}%Oth ﬁp (I)%ﬁ ??‘%lﬁatéﬂ eds.,

amp ng a t&r com INing a e INg a peptide finker

Cold SpringHpeipwhibardetnEsss %%s@@t@bpﬁ% eadlanatisyifkedstoManual, Harlow
and DSA@NQE bd@hwadMQm@ﬁa@acga@mmM s¢k) arSM@QM%@atographies

ression vectors ¢ isin the .25 a ed w th the
may bee1>3( rrfg)gg%%{/séﬁgrg cgg}gr ’f%ﬁlowmg mﬁgrﬁc%gn Q
aﬁdmOFuﬂtﬁ@ﬂﬂb@émﬁ Qﬁé’l@@g%s@ftanﬁmlgeméfapquﬁe@l ey mahrmgaisealfdhmr affinities

towardgughggﬁ@r than humans, non-human animal-human chimeric antibody

elr?nvgpelc hthe 1%%”0 %109 E%?H‘le disclosed methods may be partial

fragments of antibodies or modified antibodies. For example, the antibody fragments may be
expressed from nucleic acids encoding Fab, F(ab’)2, Fv, single chain Fv (scFv), in which Fv
from H or L chains are ligated by an appropriate linker and such via the aforementioned
expression vectors and hosts (see, for example, Co, M. S. e al., J. Immunol. (1994) 152,
2968-2976; Better, M. & Horwitz, A. H. Methods in Enzymology (1989) 178, 476-496,
Academic Press, Inc.; Plueckthun, A. & Skerra, A. Methods in Enzymology (1989) 178, 476-496,
Academic Press, Inc.; Lamoyi, E., Methods in Enzymology (1989} 121, 663-669; and Bird, R. E.
et al., TIBTECH (1991) 9, 132-137). Moreover, the antibody fragments can be obtained by
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,
chemotherapeutics, cytotoxic substances such as bacteria-derived toxin, and labeling substances.

Such modified antibodies can be obtained by chemically modifying the resulting antibodies.
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Is substituted with that of humans, and humanized antibody genes, which
are farmed by transplanting CDRs that constitute the variable regions of
mammals other than humans into 30 haman variable regions, may also be
comprised in the antibody genes of the present invention. In addition,
nucleic acids encoding antibodies in the present invention can also
comprise artificial structures such as PNA, provided that their nucleotide

MethodS %H%f%%%%@dﬂ%%@ﬁ&!&&?st%ﬁzgﬁ%ﬁ‘f?{jtﬁ%raﬂf OCIGING, 1, - ﬁntzbody” in the

antibodies against abnormal cells contained in lesion tissues. 35 W

preseniIvERROBATEY AROsoERRD StiBuuded ey et s LAy Bra AR by
colledfegnbteodhdrart thidielydfirunedsfidientainimats hansglaci@d anitbodies.  The

b15pec ?i%' %ﬁfﬁﬂi%&%@' Qﬁt%@f?mﬁd]é GRUS w@é%%ﬂl%ﬁ@ 8[@&?&1%%&%@9& SllShe

sma cells recovered from IeS|on tissues or blood, and s
anﬂge% EFHIFS A5 MELHAVS Qe ATH A RS Rl deesiiad Hatwens s gther
recognigainstcetbtioimalicelisceanthined mdesioivissieaeeldetediechjrhighlyent, and

cell- dém&%gﬁf'c'%@ﬁﬁl higy S\Q{B%-lt I—\Eléﬁﬁlt?\%v ?&g We 5%&5%”?8!%‘ ?glrectly

into highly |mmunodef|C|ent nimals an liected from th
applying, ﬁ%@wﬂﬁgc %ﬂ‘ﬁ%@%&%h%ﬁéﬁﬁ@rsaw@ﬁagmBbwéa%adlﬁaamage them.
Bispecafie anmiabd}eﬂsa}ohbatr‘@inmlBglhﬁkﬁﬁgu@s painshe casriaddutfdyitibodies, or obtained
[ s frans Ian ith
by o e T E&%*é% SRR
generaipghispectesntiboditte AfsibriaTenRignsEES lﬁﬁdﬁﬂdéfdgsa%@érby using
genetx&%igmm:in@&eiﬁrff@msfused cell lines of plasma 10 cells and partner cells.

r mou eloma cells and h
mf,%’%%?gﬁé%%é&%%ﬁ’ﬁ O R T B R T By
procedgrRs |@%néﬁﬁ‘ﬁ@gp%ﬁ7éﬁéf‘d%%§§#@%&wéﬁa@énﬁ&ﬁhﬁ ahshediptadithe present
inventio) antsma&anmdtmgr Hicativnahtargeéranibreiesagaing abNoRealGEENRample,
Sambrgfvﬁs%rgl Dy “S ST uc{?o"i‘& §arqﬁer}faobm CQO%%%” Cﬁ'éS'én)es (Host cells may
asma Cellsan partner Is’can'be carried ot

be pro At aﬁa@@%f#ﬁlaldgn@%rﬁmtm@ﬂ@@cih@smmmgm@wwﬂg insect cells,

and plaﬁb@@ﬂ@éﬁsqallg af ganegrsand @#ﬁhl@éﬁ@)&b@jﬁﬁhﬁfﬁﬁ%@p&%ﬂg%f the present

ver. | ifferent methad for producing t|b0d| s an |bodies
B e e Nl ST e S s ey

Pfefeffﬁﬁﬁ’édéﬁéfs@m%t%reof Specifically, this method may comprise the
stepsetcinir Q@Y EiRG:nHBe AE: PFRIRSEIEs \REIRbed above are the desired antibodies

can be confirmed using as an index the binding activity to abnormal cells in a lesion, or to their

II}VGDUOH OB

surface molecules.  Specifically, antibodies obtained by the aforementioned methods are
contacted with cancer cells and whether or not the aforementioned cancer cells and antibodies
bind is analyzed. Herein, the antibodies that bind to the cancer cells are confirmed to be the
desired antibodies in the present invention.

In the above description, there are no particular limitations on the method for detecting
the binding between the antibodies and cancer cells, and any method can be used. For example,
an immobilized cancer specimen may be reacted with a test antibody, and then with a labeled
antibody which recognizes the test antibody. The binding 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 B-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 commercially available BIACORE system. Cancer tissues to



10

15

25

30

35

nucleic acids encoding the aforementioned antibodies or portions thereof,
or nucleic acids in 20 which the nucleic acids have been chimerized or
humanized; transforming host cells wifté vectors carrying the
aforementioned nucleic acids; and producing antibodies by culturing the
transformants. Expression vectors that can be used herein need to
comprise units that regulate the transcription and translation of genetic

be anammmuﬁuap ﬁ&@ﬁ%@{ﬁmﬂmﬁw&t&rﬁsms f%%ﬁfﬁ?npé %N(Qleﬂom which

mlc ms’belo e Escherichia genus suc

plasmpgas i3 Pl ety t fﬁéﬁtﬁﬁbu%’%“e%@%ﬁ% BbthesemepEEmwhich have
been 1vaTtoed, fatmd aifiepomotongdusblented:fdmethdsiyvsd divas dassdip ctadidrdso used.

Furthéifrﬁbﬁeg @ﬁ&%ﬁg%@ﬁfﬁﬁ %ffg@ﬁﬁé%@ ;E@K 19¥49 'Hlﬁﬁ@é(&%ﬁ Réncers, cancer
e.and rmo ri OS ma en tnhe S ar Hus
el L B L AR B ALt g fr
aﬂtlboﬂ@B"ﬂl’G}aﬁlP?}@%Q& ekrRman bEcasewitiiffureis ynay Hemesgsated
intthahebesemes:iptispne mmﬁgmiammw%mw B8sue is
sagmﬁ%gﬁlt ‘ﬂ ﬁ(j?]rargg quﬂéynoe}ﬂlgﬂstlfg C d%/ el 8f omgégrgg%qqgt%e&e cancer.
seu % fid

com I'IS micr organisms suc monas e

For com RW&B\@@@&@@@@%}&S@ BE§esTH Jcévantgan the same type of tissue
may glactoiéyrbenteth; [FAIB) Rormebagtefian(engibCd ghitanicusnpEElbetween a
canceP§RIOAd SEERILAQLEHS 48 He BERT 3 SARF KL LASIORATIACREE (&9 Under

plasmids isojated from R. rhodochrous, (J

hodcoc .
Cond“f%ﬁ SMJJH?}B.BP T%’E%O?éésg‘%i%‘ﬁ ¥, 1SHRID MRS S 18 Cviba fentirmed, the
antibogyirginheesapd J48By KOO, rosVinitk Sy Edtetiobemtesr Eswinishen no binding
activit%@bﬁiﬁi@ﬂm%ﬁ%ﬁ%ﬁls ﬁ@km"@@ﬁ% (I%{gct%d 16 typhimurium), tslerratia (e.g.S.
cans), an igella. ems utilizin i
v?ﬁot%: rr%lcs:?roegfl JaRisme. A Sys erl%lshjé m%%%)éﬁé}’é%a%gg 3@%@ Uieinglude the
panning ﬁb@z%wfpﬁswhéeﬁamgmscwp %}«;néhe qhw@@d@@t@mmes are gene
libraridhef airnvprandaighs andhtenbuagies s suekAb ARG ACREIHELRAL that use
phage v&%@%f%%&%&?e%ﬁkse 9&9?&!5'&%{%’ {99@? m%}lc%e%eneg chcoding variable

) sion vector systems of present invention
reBLonK RRASIOTAY Xég?é@% faeﬁgaa%%mm@ &hiheinels cb&i@ﬁb@%%r) HHgugh
conjugdARSwdriespiahtk Sukley, sSplrrosacthiaromy e priasin Ssqbormbehage surfaces can be
obtainBAMRAEY-9SRRehasamy %%ﬁe(%% g}:ﬂ%'gé"we@@ﬁ?’ Y5 Bing these phages
with ra%rg;%:lelrgff {gtrgress’t gl?cier\éclz%leggng ﬁ‘ e phages %nd to t?lle rz?n(%lrggla ro?xllc%: Iéjlhbrary,
DNAs encoding scFv with the desired binding activity can be recovered. scFv having the
desired binding activity can also be concentrated by repeating this procedure as necessary. For
example, Barabas, I1I, C.F. et al., “Phage Display — A Laboratory Manual”, Cold Spring Harbor
Laboratory Press, 2001, can be referred to regarding the preparation of phage libraries.
Moreover, commercially available systems for constructing phage libraries can be used for
preparing phage libraries, and preparation can be carried out by using, for example, pPCANTAR
phagemid vector or M13K07 helper vector as in the Examples.

The aforementioned antibodies of the present invention may be useful for the diagnosis
and treatment of lesion tissues. When using antibodies of the present invention for diagnosis,
the antibodies can be used as antibody molecules labeled with a traceable label such as an
enzyme label, a radioactive label, or a fluorescent label. The presence of cancer may be
detected from the 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
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pastoris), Candida (e.g. C. maltosa, C. tropicalis, C. utilis, and C.
albicans), Aspergillus (e.g. A. 10 oryzae, A. niger), and Trichoderma (e.g.
T. reesei). In another embodiment, plamt cells maybe used as hosts. For
example, hosts maybe plant cells derived from cotton, corn, potato,
tomato, soybean, petunia, tobacco, and such. A particularly well-known
system uses cells derived from Nicotina tabacum cultured as a callus. To

ofusﬂéatﬁéf&{%@@é}! Gells ﬁ%@éﬁ?ﬁ&@@n‘%ﬁt%s FHahas PMENaI0-TaY.Pe

5 such as Agrobacterium tumefaciens. B

ced.into ba f/ .
RSB S, R B LR G Uit o e Ags Haulrsipn tisues
Since ﬂ@byp@p@ﬂé@ﬁlmﬁefmbtalmﬁaimmttmedmme lieghlgsniGelistreininsaaisals by the

aforen%%%@éﬁﬂ%ﬂi@ﬂg‘&@@mm%nwmé (Gifh ARLE PANRIL A PRHSSnces

Ibopictus) and fruit flies (Drosophila melanogaster) can be used as hosts.
withindegion HR3HES; ¢ ?ﬁﬁ ﬁ@“s‘ﬂ%ﬁﬁ‘?ﬁé adREREIBNR DB LA Gifidesion
tissuesma(/ dwsénsenttd ik haculavins:2hedeidrs fangredobiith ekanecists caylso be

apphecpgs%ﬁgtm)mcbi%m ﬂf}%&ﬁ?g&g @KB%Q%%S&;‘}QQESP% t?%)s medNamely, the

from silkworm body fluids (Nature 315: xample

methO%xpﬁ%%ﬁ%{%@Wéw%gﬂﬁapaﬁﬁmﬁ@@%giﬁﬁg&twwﬁpﬁ%pme the steps
of: (a) pletEBS (e d 1émonutiteb CRfPFa8Q (L0 0)jnpikcieBO S Mhiglslie hsidsm RRSicient

non- h&ﬁa@é%&&%%%g et&%@éﬂ?&%‘ﬁéﬂi& gh%f}%%}%t(&lgég@gg E%l\ég)%%% and (c)

SV2-neo, peDNAI/Amp (Invitro 25 pc
rewvcm&aﬂ%wmm&%vﬁxqm W{h@%eﬁ%wetaﬁgs (1990)),
pREPAI¢Hviitdgarn) i pAGEHIDI {th Binghemtet0ln ﬂli’@ﬁr&&@&?dﬂh m%%sutlc
compogi%ég’s %reﬁ% é’}esag%? Q?e %gﬁgt %ﬁti% gog’x? %l]ig))dJ) I}A%/ fa{t) %% gnc? producing

nwtrogen and pZeoS agene romoters

plasmaycllin ahh i RFS TR LRSI RISIBE SWepRRRnGS:, r@wtw émg@@ed as foreign
matter profheterd ystiouitusd siRemsuehagdh %@éﬁ@fﬁtﬁﬁyﬁddh\éts&l%féﬁﬂls%SMmIO gical

SHbStdIg%geSBEHryé)}l%ri)r{%?}pﬁ ang}ggjnc ”SO SHC l 111(3 ’&lﬁfa%%tl&lgn in aZiCC Q}.CGI' or

elorigation fact SPgen s and such. Alterna |ver, V|ra ectors

hyperpkiihans grilsd Hrateb N Aiuves malharseeks gsddisyies) vectordimisgd tsethose
collectelefived frommdhtAndrusebjans dNCauiibse arilch B HRVIS  lected from other

nQvi deno-associated viruses, herpes viruses, vaccinia
patmnt\%ﬁéﬁs& %3‘5’\?}?6%3? SR Sk‘nnls vwfﬁes Sendai 35 viruses, SV40, and HIV.

HEsllsams! disvose infitvaedaniinuppio avtissy eiyelaated istehigl8P2/0,

immunb&Bidat animals in the same manner as in the aforementioned method for proliferating
or producing plasma cells, and are recovered after proliferation of lymphocytes has been detected.
Herein, the recovered transplanted cells in which lymphocytes have proliferated may be directly
used as a therapeutic composition, or may be used as a therapeutic composition after having
selected and separated the antibody-producing plasma cells, lymphocytes and the like by
microdissection and such. Moreover, plasma cells and the like may be selected and separated
from blood collected from highly immunodeficient animals transplanted with cells and the like
infiltrated with lymphocytes, and used as a therapeutic composition.

The recovered transplanted cells or separated lymphocytes and the like 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
antibody-encoding nucleic acids. The antibodies or antibody-encoding nucleic acids used

herein can be those produced by the aforementioned methods for
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myeloma cells (e.g. YB2/0), mouse hybridoma cells, Namalwa cells
(including KIM- | cells and 17 such), human embryonic kidney cells (e.g.
293 cells), human leukemia cells (e.g2BALL-1), CHO cells, COS cells
(e.g. COS-1, COS-7), hamster embryonic kidney cells (e.g. BHK), mouse
Sertoli cells (e.g. TM4), African green monkey kidney cells (e.g.
VERO-76), HBT637 cells, HeLa cells, rabbit kidney cells (e.g. MDCK),

produdibiNABIVERsald (B: o8RG nNPHSAMBBMAM AHMAHRASS (8Gen antibodies are
T060562 cellsz), 'tRI cell RC cells, FS3 cells, efc. Methods for

. M S ,
uszd f(fﬁtprﬁ(%a gﬁtgwe&opl}lé)sssilolr? %%é?o%sfr%i%é%@%ﬁeen@gﬁq llf.sgméb%g gy @iﬁﬁgabmmal
substaResstevchas sayoneidy cansbelosied edliongdsutlalowibadicsduatiolsmbe used as a
means JTHRAGYRNGO LN ARALEaHS. MAGIRIS5RAR e BFAA eI Gus-infected cells,
and th%é’(ka%%%m cells b€\§ m%thod% unhzng&calaum ions ri rot. N%atl.__ Acad. SrCIéver

UK BYPITHBE 1879 CEr sia st A S AR AP AhRatSN N1
nucleiq JPigs)c863124engi hedessamyide, poblishadddpan dseypateriteaphlication)y, to human
pati ent? @ﬂtﬂéj—?%@’i)@tiﬁﬂxg@leﬁﬁ% sk pé;%ﬁ&% %%brééﬁtlﬁ% R”l@c&gf, Ca";x?([‘ﬁ{ﬂ?qﬁﬂ QHg}ﬁo]c@gb

and such. Vectors can be introduced into yeast cells

expres i e o TR RS BNy o1 ot o (1505, SLRERaadss the
antibodpPransoNiag Aeddc Scid UBAEinafisdo (e 984) plithhenuack tatth (dudBacteridd.encoding

anothet 53k RGBS Mg 650 Do il sl DY
polypegﬁ'f% robacteritim (Gene 15.23: 315 (1983); WO 89/05859), sonication

§5%) a0 EPEReHOR ARGl i B AR RRE F D animal cells by
ustdbrelecto pefagonaCytoddeheinl egyifcd B3t ODBY) refatehun igihasihiteription.
(JP-A H02-227075), lipofection (Proc. Natl. Acad. Sci. USA 84: 7413

é1987); Virology 52: 456 (1973)), co-precipitation with calcium phosphate,
Examplgs AE_dextran, direct injection of DNA using microcapillaries, and such.

20{Ereinsfolmaris phisinethasmtdescribEst apovidicaiy e euitad®dsifr Examples, but it
is not tgmgﬁgt&g&% b@ﬂ%‘%@ﬁt&ﬁ?ﬁ%&’&ﬁf Culture media for transfonmants of

prokaryotes and eukaryotic microorganisms can be natural or synthetic,
as long as the media allows efficient culture of the transformants, and
[Examplen prisescnutnietisutiigadelsi by e kgdinisntsi andes sgniabiarthies in NOG mice

greth, sueh-ascahen and 8&%&{9@8@1 %%E%?jmﬁ@ﬁé'h?ﬁ%%‘t 'Igglr %'}ggvdere

Culture may be carried out under aergbic or anaerobic con

subcutggipusty Hatpha b s NEhpwiseurathghe grime sa b eria bl tiaaeansarsell lines

using NIGEG mice. Transplantation was carried out in the same manner using SCID mice as a
control.  Specifically, human breast cancer tissues were sliced into thin sections, and equal
amounts were subcutaneously transplanted into NOG mice and SCID mice.

Transplantation was carried out with the supposition that transplantation efficiency
would be higher in NOG mice as compared to nude mice, which have B cells and NK cells, and
SCID mice, which have NK cells (Nature 301: 527-330, 1983); however, contrary to
expectations, the transplantation efficiency was low (data not shown).

To find out the reasons for the above, cancer tissues were transplanted into NOG mice
and SCID mice as described above and mice were dissected nine weeks later to recover the
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
i paraffin using the Amex method, sliced into thin sections, stained with HE, and pathological
observations were carried out,

As a result, surprising findings 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
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culture can be determined appropriately by one skilled in the art,
depending on the type of transformant. When using expression vectors
equipped with inducible promoters, ingiticers may 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

t di h as the
o e WIS ISP SIS LB R 08 ffarion i
pathtﬂ% 1A Bﬁﬂ@?@éﬂ%ﬂi@@?@ﬁwm%é@%‘) ApREPChies apadetsation of
plasmd\&emtms(&atume@aﬁ N@S}&h&@?@ﬁaﬂ&amﬁ) If necessary, antibiotics

S to the or ammal cell

e e e B D S IR e, e
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being pk2&n®@ilt¢LA0RNho CIMIB LY weﬂmqw&@%t @968 0AARY HhediLm 01).

Moreogf FOFERS s%Och t{%ﬁ(ﬁe’[ forﬁh %IO lcal M Cme Lo it Sﬁg)lgandprevents

uéh mediaa A and Ia”ls e use u?ur

the actwaﬁmwéuwﬂﬂ@m@ﬂﬁm(mmmﬁt%d@ﬂ QleeyBIBOTH AP C Tanddition, the
body sM%r&p%ﬁ&@%@@%@&é@@ﬂ?%&ﬂ@ﬂ@%k@ﬂ@&%ﬂm@@iﬂiﬁ%@ﬂik%yand Fas

0 The f the vention
L A e e
1269}. m@hmmeﬁeyéméﬁ@@mtw@wﬂréh@mEarlgbac@l@tsm@@gnme %qu@rmesccurs due to
attenualid®Y £81t heehhe RHNIBR RS PHRSRRURIYRIREP AVREANEGSMEPGissues transplanted

tibodies of the. present inventian can b ted or purified b
into big RSBl A PSRBT s 10 WSSOSO BHRSGL s he
cellulauwmm%emvzm|m<hn@:®hmfﬂm®mcSD@hﬂmmiddﬁK cgHshend the humoral immune
systemQHARSIQQFRRMHIANIER, iﬁ@iﬁ%@é@Bb%ﬂ)ﬁﬂe@@ﬁ&ﬂf&ﬁﬁ@ﬂﬁﬁﬁ@al immune

solvent extraction,, disti Iatlon mun |Iat|on SDS-polyacrylamide
system W?Se?ec lr%lg?‘fgqf &5 Evi’“%% fgctfﬁ% ﬁoé%@ %Bﬁ%re&s dialysis, and
reNﬁy@Iéhﬁzmﬁg@f @hmmsd@gm@hyﬁmﬁmsemaﬁm&pnhhom@g KPP Gomice was
measm%ﬁch@iﬁ@@:ﬁb&ﬁ@%ﬁ%ﬁﬁﬂ&ﬂ%ﬁ@pﬁgﬁémﬁﬂ RRYe O8O Mice and the

o e SR SIS, Sherpion N GaCpIathy HOE
mouse,Go@rse v sensah Blanisl ﬁae MErshdik tetat eds. mGotehSpring Harbolt, IgG antibody
titers i-RRREAIAR: BISHS 1301 ARIDAdigRI Al BRI Lo s T MaRsahice. The
highestﬁ'f%[u%\gvamong NOG mice were confirmed to show an antibody titer of 10 mg/mi (Fig. 2).

The relationship between the degree of accumulation of plasma cells in transplants and
the titer of human antibodies in the serum of NOG mice was investigated. The degree of
accumulation of plasma cells was evaluated based on pathological observations and was
classified according to the following criteria:

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

Grade 2: Several accumulation foci of plasma cells are observed throughout the tissue

fragment.

Grade 3: Accumulation foci of plasma cells are observed across multiple 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
titer of human antibodies in the serom of NOG mice (Fig. 5).

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
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and David Lane eds., Cold Spring Harbor Laboratory Press (1988)). Such
ehromatographies maybe performed using liquid chromatographies such
as HPLC, FPLC, and the like. In 20 adglition, the antibodies of the present
invention may be purified by making use of their affinities towards
antigens. Furthermore, the antibodies obtained by the disclosed methods
may be partial fragments of antibodies or modified antibodies. For

oves S B SO T S D Sy o s
mice wat Xhadays, avitigetbdlByiferimbi@6priate hinlr dightyshorierttide. 6). Based on this

fmdingf%%rﬂfgﬁtmgn %HB%%g?He}‘?ﬁiWHJ&Q%{é@ﬁoéﬁf WB!‘?@&Q&%y a delay in
. etat,J. Immunol. (1994) 152, 2968-2976; Better, M. & Horwitz, A. H.

clearagf&ihods in Enzymology (1989) 178, 476-496, Academic Press, Inc.;
Plueckthun, A. & Skerra, A. Methods in Enzymology (1989) 178, 476-496,

mie Pr. X = '
e o Conea @ Y o 1 DR N h ks and
ampli fjrséas, anRdFRIusRAsRR o Hhg FEHe baReBESobtained by expressing
fullHerpthuantibodies cthesrtiiatingwee:antihodiesiwitle eizzymestsachlasted

apain.and ' r ' Angibedi .
sabe A Ty, A PRAS Lot lhtaion, blood
was coleasks rReiidemiscaRitl P@Wﬁ’@ﬁﬁéy%p AH6RHET NG BiFdPIFted, and the
antibd @ iisatoRes mdiehemoteiapetibicsy eittotidgsilositneas: Suehedsately after

acteria-derived, toxin, and labeling substances. Such modified antibodi
ansE R B0 by e i e R A 8 Pohded o
decreavrethoulyfdicraates/figattibodies are already established in the art. The

termyi@ntingdy. #1306, Present inventinRddaalcd arepmMpassBbey titers were
antibodies as described ?b ve. Furthermore th%antitiodies of

conﬁl{%g%{égg Nt e euo%l%}naé{f%g%ispe%l IC AN g%)sé%él.o?h’gmbls%g%lﬁ%m were embedded
in OCntibodissdn &ptr/bleskigenrbpreprysiasdatomgdi ZingdgferasEepitop@ertion of the
transpMhib v or ARG PHECHIES. QN AY RBYEANRRBES ARIBHIESBHEE, sliced into thin
P DT R e T e —
embedéiderbe @ SKimnhpouisdcases thislyedsitice imtiitinelyrowinasEimBatA
extractflls BY SiEeeth: ARRIRGHIG aHIPloNC SUB SRS RS GBHSAXPIRSHING plasma
cells bayngg/%r)]? to specifically damage them.

In the aforementioned procedures, total RNAs extracted directly from the thin sections
and RNAs extracted after excising plasma cells by LMD were both purified using the RNeasy
Mini Kit (QIAGEN). Based on these purified total RNAs, cDNAs were synthesized using
Sensiscript Reverse Transcriptase (QIAGEN) according to the manufacturer’s instructions.
PCR amplifications were performed using these cDNAs as template and primers for cloning
human antibody variable regions. Primers were designed based on the research paper “J. Mol.
Biol. (1991) 222, 581-597”, and the web site of the Medical Research Council (MRC), “V
BASE?” (http://www.mrc-cpe.cam.ac.uk/vbase-ok.php?mene=901). Primer names starting with
VH and JH correspond to primers for cloning heavy chain variable regions.  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 3-CAGGT(GT)CAGCTGGTGCAGTCTGG-3' (SEQ ID NO: 1)
VHIb 5-CAGGTCCAGCTTGTGCAGTCTGG-3' (SEQ ID NO: 2)
VHic 5<(GC)AGGTCCAGCTGGTACAGTCTGG-3' (SEQ ID NO: 3)

VHId  5-CA(AG)ATGCAGCTGGTGCAGTCTGG-3' (SEQ ID NO: 4)
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Bispecific antibodies can be prepared by linking HL pairs of two kinds of
antibodies, or obtained 10 by fusing hybridomas that produce different
monoclonal antibodies to prepare fused.cells generating bispecific
antibodies. Furthermore, bispecific antibodies can be generated by using
genetic engineering techniques. Techniques common to the field of
genetic engineering can be used to carry out procedures for constructing
an expression system for produc@éq the antibodies of the present 15

VH2anvehtleA GiEGoCohEFdetify reedihBinantdeI5E HYp¥6prate for the
VHZU‘OSt§—©ﬁ@@E@MUHTE@é(m@ﬁ%£G&lCMDBHBE@mg@@(ﬂ}i Spring

Harbp s such as
VHBE’bac?ena ? i{ﬁar o](l%’g’b%e S suc %ﬁ%gﬁ‘ﬁﬁ% sglfr%(;:) t cells,
VH3tand b%@@@%@ﬁg% tHeaNs @%ﬁb@%@éﬁp@sﬁg the light
VH3Chanspf theTresest Tveminp AG e ERtbydiss GamprGing the light

chains..M rr f
VEA A R o o B b B L St above
VH4tare fhé ddsra@aBETAS AaR BETEEHARRES BIHEQAIRA PdEW the
VHsab'ndsn gj%@)@@@@%m@ﬂ@mm%m@m {3 sriace mglecules.

VH6'°‘t:on ﬁ%gggg%%ﬁgg%%@% %}Lﬁa (;b(rje}?rgg[nli]t dnsezrgancer

VH7aceII§‘aGA@ﬁﬁH6‘dié§366iFﬁ@" &raly2d € Meve i (i dMibBdid¢ that bind

TH1248 th?gf@g@ct?g@ﬁﬁe}emglmt@@@m@ﬂfmd(get@gﬁIﬁ@?ﬂﬂe
present inventjon Q ular

JH3 Ilmléaﬂ“%‘%ﬁw&ma@%ﬁﬁf&tﬁgé %ﬁé tﬁjﬁé}e e antibodies

JTH6 ande@ncestallS Andan( Aeod GarTBE (8 d SES Brxamplé)an

vmmmﬂ(ﬂ%@@f@ a@&m@%@ﬁ@@@@wttswﬁbmb@ and
with a labeled 30 antibod WhICh Cgéuz ??n%ntlbocg; The

VKI%lnﬁﬁ&%%@@gﬁt@ggﬁ% hedr ﬁh%é 9b§/9 etecting
VKidhe lﬁb@@ﬁ@ﬁﬁ@@(ﬁ)ﬂﬁﬁ@ﬁﬂﬁ@bﬂﬁ@d@ﬁ@%lﬁ%@maﬁm@)

vk 1Enzymateally sl gﬂ@%éﬂ@ww%gﬁ@ﬁﬁ Jrgialagtosidase,

and fluorescent substances such as FITC can be used as thé label.

VK 2aVore oAb RE SIS L85 A brifdrabie MEMIE M deticting the

VK 2aforenteatioacd o AHarad\edy] (ti?éGIDz’dJ‘Bigl{SE@mqﬁbmy to
thod

VK A Al g(%??gs%rﬁc%ﬁ%&%%w é;g R Se P agyethe

ance (SPR for
VKSoomie AN ARG G ORO T »ean@ér%&ﬁ@tgﬂ
VEK3c SLGAAATTGTAATGACACAGTCTCCA-3" (SEQ ID NO: 26)

VK4a 5-GACATCGTGATGACCCAGTCTCCA-3' (SEQ ID NO: 27)
VK5a 5-GAAACGACACTCACGCAGTCTCCA-3" (SEQ ID NO: 28)
VKéa  5-GAAATTGTGCTGACTCAGTCTCCA-3' (SEQ 1D NO: 29)
VK6b  5-GATGTTGTGATGACACAGTCTCCA-3' (SEQ ID NO: 30)
JK1 5-ACGTTTGATTTCCACCTTGGTCCC-3' (SEQ ID NO: 31)
JK24  5-ACGTTTGATCTCCA(CG)CTTGGTCCC-3' (SEQ ID NO: 32)
JK3 5-ACGTTTGATATCCACTTTGGTCCC-3" (SEQ ID NO: 33)

JK5 5-ACGTTTAATCTCCAGTCGTGTCCC-3' (SEQ ID NO: 34)
VLla 5-CAGTCTGTGCTGACTCAGCCACCC-3'(SEQ ID NO: 33)
VL1b  5-CAGTCTGTG(CT)TGACGCAGCCGCCC-3' (SEQ ID NO: 36)
VL2 5'-CAGTCTGCCCTGACTCAGCCT(CG)-3' (SEQ ID NO: 37)
VL3a 5-TCCTATG(AT)GCTGACTCAGCCACCC-3' (SEQ ID NO: 38)
VL3b  5-TCCTATGAGCTGACACAGC(CT)ACCC-3' (SEQ ID NO: 39)
VL3¢ S-TCTTCTGAGCTGACTCAGGACCCT-3' (SEQ ID NO: 40)



20 be analyzed for antibody-binding activity may be cancer tissues
forming the lesion from which plasma cells (B cells) are obtained.
Alternatively, cancer tissues of the sargg organ which have been
removed from different individuals and cell lines derived from cancers can
be also used. Furthermore, cancer tissues derived from different organs,
cell lines derived from cancers, cancer 5 cell lines equipped with specific

surface antigens, qr such | o far antibodies which
VL3dspe%ﬁ?&%W‘gF m&@%&%@&@# tﬁgﬁ;ﬁ%ﬁf%e@ In the above
V142 destHpAGH, G GRIHCDE MO O SR ECINIG Tetvard nlEaNEbr4issue is
vLabSIOnifieandy-pigtyeappared e NemarnaldissyertasbRais o bind
spegifically to the cancer, For comparing the, r cnﬁﬁg\? of %e antibodies
VLAcof thelptédehi v éHnd 4@%&1&@5& S5 y%e rally be
V15a useﬁ-.(f@@t@ﬁ;l@? %EM;E@M@A@@SF )ﬁé‘ySb@ﬁQrf_ﬁh}é@: BFgtiveen a
VLsc ANt ReRye pRT AR Hesis b tg ctaRndiammiNgh, ths cancer

tissue Is . Under conditions in which an_antibody's reactivity

VL6 tondirds’d Caneertesd A ah Qo hfirmetthe ERMoM k) be said to
VL7 have-g a8Ciiie) CRG Uiy Toward the Care eSS éSEQeIDnE Girding

V18 act%f'i!&}wg@fd?b%gg@&e&% %gﬁ&@@@&xgcsg%dﬁwm@aof

screening for anti s using binding activity as an index may include the
VLA PartihdWotHoR VRGOS (eSS QAR antibodly

VL1oge@sﬂ@@@mmmm@mmmammlmesm

escrj ' u tQrs, may be
L adééﬁ%tgggg@%égﬁﬁ%%ﬁf m%@%biggs%zﬁe@? g(hﬁgé%l g variable
123 regioné STIAG e G RHE ERATREI G b ¥iseid IROIhg chain F
L7 (SCRA droub @R cotuuatiorT MG e SERble' psk spauenca) Libraries

G O N DLt 7 CASIaTone e bhages

IgMrewithSaf Bittigeralinterdst ARt buvefiyihe pHAGE BYdhdtb the antigen
1gKre{rorshesiaryToNASNTortingscrGwitts themtgsined dirming activity can

be recovered. scFv having the desired binding activity can also be
concentrated by repeating this procedure as necessary. For 25 example,

BaFabaiiih e, ketal, ciRimyerBidplmgions. abditorpridblsuskiossldnd 2 chain

variabRPRSHaBOR LARMISRLRIGsse 30RbLai: eirelesiasia esarding the DNA
preparation of aries. Moreover, co mercgﬂlg ava able systems ... .
POIYRTA G thi RO VP GG, PIQES ff Soch géne subser. Tor ampifying the

v chain, p chain, k chain, and A chain, five different primer mixtures were prepared for each. A
total of 20 kinds of reaction solutions were prepared using these primer mixtures.

Combinations of primers in the mixtures are shown in Table 1. Prepared reaction mixtures (20
ul) comprising 4 pl of the template cDNA had a final concentration of 1x reaction buffer, 1x Q
solution (QIAGEN), 0.4 mM dNTP, 0.4 pM each of the forward and reverse primess, and 2 U
Taq DNA polymerase. The reaction mixtures were subjected to 40 cycles of amplification
reaction on Applied Biosystems PE9700. The amplification cycle was carried out under
conditions of denaturation at 94°C for 10 sec, annealing at 50°C for 30 sec, and elongation at
72°C for 30 sec.
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preparing phage libraries, and preparation can be carried out by using, for
example, pPCANTAB phagemid vector or M13K07 helper vector as in the
Examples. 30 The aforementioned antipodies of the present invention
may be useful for the diagnosis and treatment of lesion tissues. When
using antibodies of the present invention for diagnosis, the antibodies can
be used as antibody molecules labeled with a traceable label such as an

{Tablec

enzyme label, a radioactive label, or a fluorescent label. The presence of
cer may be detected from the location of the antibodies after
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VL7 10-JL MIX

VL7 VL8 VYL4_9 VL10

JULT JL23 L7

Nested PCR amplification reactions were further carried out on the amplification

products of the heavy chain variable regions (y chain and p chain) and the « chain variable

region.

The combinations of primers used are shown in Table 2.
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collected from patients that are subjects of treatment, and cells and
tissues collected from other patients or other animals may also be used.
20 Cells and tissues infiltrated with Iyrrﬁhocytes are transplanted into
highly immunodeficient animals in the same manner as in the
aforementioned method for proliferating or producing plasma cells, and
are recovered after proliferation of lymphocytes has been detected.

Herein, the recove

red transplanted cells in which lymphocytes have

[Tabkb?rlliferated may be directly used as a therapeutic composition, or may be

PRETER, S

yHIrgicMd{ssection an

animails transplant

VH3 o ded as a ther

vHaQnseparated lymp

VHE gﬁemggd in V|t_er
plasma cCells activg

VK1odimbdsitions for le

vkzinfegtign may also
cells or antibody-¢

m%\‘mi%%y-encoding
VK4 tBeJdsférBimentione

vkeLIRANENg nucleic
£ th .

vaz—%#%ﬁd and separgied (o

BleVHMoBueYHptasma cells éitid4bedli@edhifay be
r _ blood collected from highly imnupgdeficient
ed with cells and the like infiltrated with lymphocytes,

A58tk EBRRHER The recoveddfalépidifed cells
ngeyiesHand the like can be furthét 8@ ciHguueg and

.Mdgge,ﬂyﬁr, instead of using ly mgggt%ﬁas% as

\ted using highly immunodeficient animals, therapeutic

b reti¥sie dikesifi ds a result|offdadtdt dvih
haprogieed by using antibodiegiarQiugeskfrqrsplasma

ncoding nucleic acids. The antibgdies,o
Xﬁéfei%?g%igg%ﬁsed 35 herein a‘{gﬂe‘j gsg%rbjé‘aced by
it Héds for 22 producing antifddide antfIosks

AGigs egpding antibodies. Whenantjeagdiggsalgs used

{aY'd oranaonitie-eo
TOT Lllblul.lbul.l\i CUT

hinncltinne—in—additian-ta-tbha-antibadiaece'-dirapct-attanle
NPOUSTUOTIS, T AUuUrtuimiu it drniuoudic s unc Lt altali

Jﬁbﬁ osition after aving 2 and Separate
LY }na cells, lymphocytes. < tke by

against abnormal substances such as cancer cells, virus-infected cells,

and such, antibodies may also be us S a_means of transportin
xRl 3o AR EHE AT R FOR AP HER L R VAR T S eR O S A BRRbFagplants.
amplifi cutictheadileedneiinuing tatioaihocly gronts ardpridratiagedtscitythe

o St MeGRYES RUREICPR T BRE0 MO VRRRS R0 DBAUEHENYY genes

used; i.e. they may i , ] i i i
produfeg B TR S A RO L R O B S B Spe prostate
canceimtipEdoaycdtiaektlasiaisornaisulistastesthd)evionaisslifed AiatORtivebhe primers
una c{G ARG RIOEnG,DRleiG AL A% dsfipachabove may also be fused

with nucleic acids encodin
A DNA fragment of antibgdy heavy chain variable region amplified by PCR was

inserted into a pGEM-T Easy vector (Promega), and this was used to transform Escherichia coli
DHS5a. The nucleotide sequences of the insert sequence of the resulting transformed plasmids
were determined. The determined nucleotide sequencés are shown in SEQ ID NO: 38, 60, 62,
64, and 66. The translated amino acid sequences of these nucleotide sequences are respectively
shown in SEQ ID NO: 59, 61, 63, 65, and 67. Among the 16 analyzed clones, eight sequences
had a functional open reading frame, and of these, there were five independent sequences. Of
the 16 clones, the sequences shown in SEQ ID NO: 64 and SEQ ID NO: 66 were found ata
frequency of three and two times, respectively. 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
produced according to the method of Marks et al. (J. Mol. Biol. (1991) 222, 581-597). The
template DNA sequences and the nucleotide sequences of primers used are shown below.

Linker fragments synthesized using PCR amplification were confirmed by agarose gel

electrophoresis, then excised and purified.
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10 another polypeptide having an anticancer or antiviral effect and used
for transporting polypeptides having an anticancer or antiviral effect to
abnormal cells. All prior art references gjted herein are incorporated by
reference into this description. Examp%es 15 Herein below, the present
invention will be specifically described using Examples, but it is not to be
construed as being limited thereto. [Example 1] Accumulation of specific
plasma cells and increase of antibody titer in NOG mice Tumor tissues
removed with consent from cancer patients during surgery were 20

TempRbOaneepshcl anspisatedir@NOG mice with the purpose of

soc AL EER e AR e et oo TTcacar
GOTEpe6ifieslly FumaAbréad CaHeaGissuds Tieke Shided b Seéfions,

and equal amounts were subcutaneously transplanted into NOG mice

ang| SCID mice{.éf'rrrans lantation was carried out with the supposition that
Nuclegid STAHERGSH Utk gﬁ%@ 25 would be higher in NOG mice as compared to
Reverpudld foidénkehich have B cells and NK cells, and SCID mice, which have

%}ﬂ&g?ﬂ% @%ﬁ@%@c_é%@%@zﬁ@&@mmm@m}m%@@@i@tmﬁ,69)
e trans an| | IClenc S, |QVV LOc¢ QW (ON 1] ‘ N

24d8ns for DA A el T o B e 70
BhEHBCID MitEASGESCANEHTEbACE BICTice Tiet& Bissecte ol hirfe bl 71)
43tgizto recoyersiig 30 Napspianic Fhe traespRniorere embedtediNo: 72)

OCT compound, and frozen blocks were prepared and stored in a deep
freezer. A portion of the transplants were fixed in PEA, embedded in
ReverpaiaKifoudinkethe Amex method, sliced into thin sections, stained with HE,

g e e e o 7
oL A DR AT AL Bt Tco A G i e NO: 74
phvayved dMHGAGIOAGOOTICALSAAGIeATAT CaGREIeE RCSEIShRED NO: 75)
e >sting hat ihe-ankbed ﬁ%@ﬁé@%@@‘@%@l@?@@@é@%@fm NO: 76)

ing the cancer tissues (Fi . A comparison with pathological )
IRRES prich 10 AP AREOH CMTSHR oA Higrigh C-3 (SEQ ID NO: 77)
eoIersation@GAGACTGAGTCAGCACAATTTCCGATCCGCC-3' (SEQ ID NO: 78)

Reverse VL for linker
11ILVL]  5-GGCGGCTGCGTCAACACAGACTGCGATCCGCCACCGCCAGAG-3
(SEQ ID NO: 79)
12 LVL? 5-GCAGGCTGAGTCAGAGCAGACTGCGATCCGCCACCGCCAGAG-3'
(SEQ ID NO: 80)
13 1VL3a 5-GGTGGCTGAGTCAGCACATAGGACGATCCGCCACCGCCAGAG-3'
(SEQ ID NO: 81)
14 1VL3b 5-GGGTCCTGAGTCAGCTCAGAAGACGATCCGCCACCGCCAGAG-3
(SEQ ID NO: 82) |
151LVL4 S5-GGCGGTTGAGTCAGTATAACGTGCGATCCGCCACCGCCAGAG-3'
(SEQ ID NO: 83)
16 VL5  5-GACGGCTGAGTCAGCACAGACTGCGATCCGCCACCGCCAGAG-3'
(SEQ ID NO: 84)
171LVL6  53-TGGGGCTGAGTCAGCATAAAATTCGATCCGCCACCGCCAGAG-3'
(SEQ ID NO: 85)
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plasma cells was occurring in NOG mice (data not shown). Cancer cells
employ various strategies to escape from the host's immune system. The
5 most common method is to reduce tlas expressed HLA antigen to
prevent cancer antigens from being presented to immunocompetent cells
(Moller et a]. (1992) Cancer Surv 13:101). Moreover, TGF-(3 secreted by
cancer cells has been reported to compete with IL-12 and prevents the
activation of tumor immunity (Mouri HgQOZ) Acta Med Okayama_56:3()%){. In
addiioheaks cheimy arnbltiREIRBIoAREE 38 MRS TRELBbY- SBaHBIGH e region and

linkerig&ﬂl@l@ég ineptiBad (?&YE@Raﬁ@raﬂde’aE afd de@fw%ﬁét @t ROBhSpdimer sets

o cer 9:1415: Reference ttenhove et al. Nat M ' -

incicalE L BTt i RRER e (R B AR (¢ Bt Mection

soluti onewisddeetbghttmimtion aftsbaitesrlasny WHchnsy gpredsasme combination was

used tWIBE@&%%Bhigoﬁﬁwstkﬁﬁaﬁ%qm lgnidwiaia Wghhmmmueedafitianiclutions
non- u(gnan %ﬂﬁl&éﬁ}gu h tuerp%léwa%% %gmﬁrsest thue1s ceélu(!)%rs from the

Were RiYhTOHR 'S8 &Y WrEBtxic T eandahd f}&ngeﬁs, Shathe

manufastomal iMDenaheatssps4fCémeradratouhdnplisodles opdenetorptian at 94°C for 15

secon@PSEAVAIONA JSYSRIRA G the fumpral ImmEeSY¥IaRIaedriaiiatk and
activated in tra splablqr;;tﬁg tumar, tissues. Next, the titer of human-derived

amplif i SHEESE #FRELERIAf NOG mice was measured.

Specifically, human breast cancer tissues were transplanted into NOG
v gniegard the control SCID mice, blood was subsequently collected

weekly from the orbital cavities of e 2 r e
S GThi (0 R SR ar e e s A oA iy WG ACTCTG
G-3' (BEGImis©sRewed values ten to a hundred times higher than in SCID -
VHQﬂE%ESE@e highest values among NOG mice were confirmed to show an

anti

en e e SR T e el b B crcr

G-3' (sEipodisiNgte serum of NOG mice was investigated. The degree of 25
gﬁg%tlation of plasma cells was evaluated based on pathological
VH3 1. " . : o
observations and was classified acco%éthe followwg criteria; Grag%
5-GTOCHRAICAMMBERC S BlaSACEs R A OSHROGEAS fsEgE TEOAGTCTG
G-3' (gggmgmc@gagle 2: Several accumulation foci of plasma cells are
VH4I%$§%¥%d throughout the tissue fragment. 30 Grade 3: Accumulation foci

sma cells are observed across multiple fields.
5.GTCCTCGCAACTGCGGLCCAGCCGGCCATGGCCCAGGTGCAGCTGCAGGAGTCGE

G-3' (SEQ ID NO: 89)

VH5SBACKSA

5 GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCCCAGGTGCAGCTGTTIGCAGTCTG
C-3' (SEQ ID NO: 90)

VH6BACKSH

5 GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCCCAGGTACAGCTGCAGCAGTCAG
G-3' (SEQ ID NO: 91)

JK1FORNot
5.GAGTCATTCTCGACTTGCGGCCGCACGTTTGATTTCCACCTTGGTCCC-3' (SEQ ID
NO: 92)

JK2FORNot

5 GAGTCATTCTCGACTTGCGGCCGCACGTTTGATCTCCAGCTTGGTCCC-3' (SEQ ID
NO: 93)

JK3FORNot

5 GAGTCATTCTCGACTTGCGGCCGCACGTTTGATATCCACTTTGGTCCC-3' (SEQ ID
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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 wjas observed between the degree
of accumulation of plasma cells in transplants and the antibody titer 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
___Imice was investigated. Human IgGs were administered to NOG mice and
NO:98E1D mice to 24 investigate their half-life. The half-life in NOG mice was
JK4F@RBditt18 days, while that in SCID mice was 21 days, with the half-life in
s.gAN@EAriee Remy gy shertesdAg GrBesgdonthis dodingcthe b (SEQ ID
human antibody titers in NOG mice were shown not to be caused by a
NO: 9éélay in clearance. 5 [Example 2] Concentration and separation of
JKSFQRSia cells in breast cancer transplants and amplification and
5. ATPPERASIPG HRe antihedy;oenes Aresitnaniieas! Gaeest SUee -3' (SEQ ID
were cut into suitable sizes and transplanted subcutaneously into NOG
NO: §@ice and SCID mice using a trocar. Following transplantation, blood 10
JL1FoRSgollected weekly from the orbital cavities of NOG mice, sera were
5.G W@@%%A@%@@?%ﬁé%@I@G@E‘Q&S’Gﬁﬁ?@@??@@ﬁ@é&3* (SEQ ID
egan to increase Immediately after transplantation, reached a maximum
NO: %73lue on week 5 following transplantation, and tended to decrease slowly
JL.2 3thereater (Fig. 4). Mice (#1385, #1386, #1403, #1405) were dissected
A o e G T e, (SEQID
NO: F¥bzen blocks were prepared, and stored in a deep freezer. A portion of
I1.4 Fhertrasrsplants were fixed in PFA, embedded in paraffin using the Amex
' ) | L . _At
5O G Hete el o Th eaen oo o e (SEQID
NO: S8mpound were thinly sliced and immediately subjected to RNA 20
extraction, or sliced into thin sections and subjected to RNA extraction

aﬂ%{ftegz(‘%gh g%%%ae a%%lxla?igga!ﬁwnljproducts by agarose gel electrophoresis, the bands

comprising the corresponding gene fragments were excised and purified. The excised
fragments were cleaved with the restriction enzymes Sfil and Notl and inserted into the
phagemid vector pPCANTABSE (Amersham Bioscience). The scFv protein encoded by the
fragment inserted into the phagemid is expressed as a fusion protein with the M13 phage gene 111
and presented on M13 phages during infection with helper phages. Escherichia coli TG1 were
transformed with the scFv library phagemids, and the inserted nucleotide sequences of clones
randomly selected from the resulting E. coli library were clarified. The nucleotide sequences of
the scFv single chain antibodies determined in the present Example are shown in SEQ [D NO:
100, 102, 104, 106, 108, and 110, while the transiated amino acid sequences are shown in SEQ
ID NO: 101, 103, 105, 107, 109, and 111.

The scFv E. coli library having random combinations of heavy chain variable regions
and light 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 solution (20%
polyethylene glycol (average molecular weight: 8000), 2.5 M NaCl) was added to 1 ml of phage
solution, mixed well, and incubated on ice for 30 minutes. Phages were subsequently
precipitated by centrifugation. This precipitate was suspended in a 2% skim milk-PBS solution
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



10

15

20

25

30

35

In the aforementioned procedures, total RNAs extracted directly from the
thin sections and RNAs extracted after excising plasma cells by LMD
were both purified using the RNeasy Mini Kit (QIAGEN). Based on these
purified total RNAs, cDNAs were synthesized using 25 Sensiscript
Reverse Transcriptase (QIAGEN) according to the manufacturer's
instructions. PCR amplifications were performed using these cDNAs as

cell sUBTRIBIGIRNGWPIIBSR {ercloning Hvpanactihodysariabie egions were cultured at

Primers were designed based on the research paper "J. Mol. Biol. (19

37°C Siaiet S Gl BN GO e G LR il GBS PRGBS -
After WAsBASEE @hrivp Hveving mtceope. DM 4iccalh/badePES pbpRmene r80dyed from the

dishes Jémgm%%ﬁéiﬁmg'@ Wit 8B WA andhlH.corRaPARAQ Qﬂmﬁg?é%mn once, the

cloning heavy chain variable re?lons Primer names startlngw VK and

cells wjgre 6?3\%% JircdrrdSorid Br%ﬁelrg fEF shlifying S dHgriEKiRhecty phage

librarchalirtion tiveslightedhtaithe cehaimpWikdtan and this was incubated for 2 hours while

shak;r% S /&ECGT@EX%%%T‘%?I&E@@%%%QJ% é%&)gs%%%pégaﬁi%ages that bound

TCCAGCTTGTGCAGT
to the gl EyRabore A MS I IRE ResRinsd ot 1@%@ eoNRSted)ardfegpspended in 2%
FBS/%@A(A@AE&@%@M&&EEWH@H@@% 4361Q) HD IN@ 13D EVEBZAT Gl in a

L
were aliggiedG)Erpiopes FadsEane rddiest kgebwmng)at\}ﬁ% for 1 hour, then

platin® HEAGGE 66 HE O SHediAGCIB RGO BIHEEQY B AK §pviH3E and incubating
G T GAGTCTGG-3' (SEQ ID NO: 9) VH4a
Ovemlgﬁgﬁgﬁ %?% ﬁé@‘%‘s AEGAGTCGGGC-3' (SEQ ID NO: 10) VH4b
5' @%z@@if@t@;\@@m@%@m@h% ceEsIveEamrdes fimesipgal using the
binding oA EEE e ClIGETLEAGHE (ileGABUGEQHR NeYe :2)in¥itBang a solution

e LB AR v By el

subjectpdrig AdeAciEtT BRLEAGSEFEdBSRganiNDYasyaTieg out by mixing
DU145' ctEAAGACH G liabadcsd (Rt BN 3@htibody 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 5-16 and 6-24 were
identified after five and six rounds of concentration and selection, respectively(Fig. 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 expresses and secretes a chimeric protein in an animal cell system was
constructed. This chimeric proteih has an amino acid sequence corresponding to SEQ ID NO:
113 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
SEQ ID NO: 117. The expression vector (comprising 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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JH6 5-TGAGGAGACGGTGACCGTGGTCCC-3' (SEQ ID NO: 17) VKla
5'-(AG)ACATCCAGATGACCCAGTCTCCA-3' (SEQ ID NO: 18) 15 VK1b
5'-G(AC)CATCCAGTTGACCCAGTCTZCA-3' (SEQ ID NO: 19) VKic
5-GCCATCC(AG)GATGACCCAGTCTCCA-3' (SEQ ID NO: 20) VK1d
5-GTCATCTGGATGACCCAGTCTCCA-3' (SEQ ID NO: 21) VK2a
5-GATATTGTGATGACCCAGACTCCA-3' (SEQ ID NO: 22) VK2b

sy OPSTEATCATACTETCED S G B B3 90 i,
blockBigGad AdrA CITEAT BACECAIGT @T@BA&I(@E@@&I@ 25¥tariidding the culture

5-GAA TT
T
alkaline pheapheigsaakelre Kb ARG TOrE GRS SEBIBND ff@% with a high
protein “oACATThENEGRGAGTIGACHNG FECARID RQtHhNEer2 Prebiebby punﬁcatlon

o SISO ER IO, ot

purifigl adE fusie AT RSCRCeIETmesdT BDsiisT étf}nméa(ﬁ% ). The

pmﬁé&'&@@ﬁET&ﬁ@?@Q@i@ﬁ%ﬁeﬂbEﬁﬁJ@@@a&d&EQU@N952 g8y tiifsetry (Fig. 12).
5-ACGTTTAATCTCCAGTCGTGTCCC-3' (SEQ ID NO: 34) VLla

5-CAGTCTGTGCTGACTCAGCCACCC-3' (SEQ ID NO: 35) VLIb
[Exanple AG TOTE TECFITCREEASESCEE3SEQ ID NO: 36) VL2

S5- @%I@Eﬁl@&@ﬂ(ﬁﬁ:@ﬁ@@%ﬁ(%&@lﬁﬁ&@)é&lhl&ﬂs S#&re\tadaplanted into NOG

o S 2L RIS AS ] GO AR ) s ot

the semmim@@mWG@ﬂ@@moi it @tﬂeeﬂlﬂwa , (g were
momt%rJ&CK%T&&%T%T%a ﬁ@%&%@s@d&ﬁ@ SR e &lﬁleaﬂ@d with four of the

approglrég\ GTGCTG CTé‘f\ A&gé% % 8 %8&21% y d‘ flg/ml and reacted
with prostate cancer cell lines (DU145, PC3, LNCaP and 22Rv1). After reacting fora
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 transplanted 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
mice transplanted with four of the ten specimens (Fig. 4). Cancer cell lines (MCF-7,
MDA-MB-231, ZR-75-1, and BT-474) were immunostained in the same way as above using
these antibodies and analyzed by flow cytométry. As a result, antibodies recognizing the cancer
cell line ZR-75-1 were present among the human IgM antibodies in the sera of NOG mice #1385,
#1386, and #1403 transplanted with breast cancer (Fig. 8).

[Example 5] Detection by flow cytometry and immunohistological staining of antitumor
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
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 ug/ml or more were
analyzed by flow cytometry using four types of stomach cancer lines (AGS, KATO III, SNU-1,
and SNU-5) to see whether they comprised antibodies recognizing cancer cell lines. IgGs and
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V0L4c 5-CTGCCTGTGCTGACTCAGCCCCCG-3' (SEQ ID NO: 44) 5
VL5a 5-CAGCCTGTGCTGACTCAGCCA(CT)CT-3' (SEQ ID NO: 45)
VLSc 5-CAGGCTGTGCTGACTCAGCCGGCT-3' (SEQ ID NO: 46) VL6
5-AATTTTATGCTGACTCAGCCCCAC-3' (SEQ ID NO: 47) VL7
5'.CAG(AG)CTGTGGTGACTCAGGAGCCC-3' (SEQ ID NO: 48) VL8
5-CAGAC T GTGGTGACCCAGGAGCCA-3' (SEQ ID NO: 49) 10 VL4 9
IgMs i e sriad ore feorerenalg RAEE T dtsEdropehoyigojhe/hupan cancer cell
line AGSG AL @é&@@%@ﬂé@%ﬁ%ﬁﬁ@ﬁ%@@c A 1%3?@#)@ Igigi%iz@ %]ﬂLkzhéa sera of mice
“ACCT T TGGT -3 : . .
mansp B e o A S en e P LS a3t ACS:
Moreoyen diMAC BaCECTORE CastiaRa GUIBP (SR04 tic c6 4iroagiyGris SNU-1.
Sera 0B nfée HaMp GG G RGAAGING KO3 (SRR NS HRlelOMEkm

. 5-GGGGAATTCTCACAG CGAG-3' (SEQ ID NO: 56) IgKrev

concellf HERTE H LA T R I SR TGS P Boh e
cytompigavyagisar shriable Regibisars diaim vafiagiedgiods| Bnd a, chain 20

varRhieuagions] RieR AmPHcaliNSHAeHR ICEIaH QUHSIRY KRMRINGNIONSTies

of ttpe Iﬁq DNAf erase Core Kltt.%’(glA EN) and er%e mixtures for ¢
CompPIESETeNe Saptet. For AT HE S LAY P ERERIR Al aL g Ring to see
whethehthiesdibetditfogmeptimeyionkengs wensbprapafediioereatls. sl totabof 20
ImmudReIdIb FRATULRSRIUNQNSNRIE AIERAISH HSING NSSS RIUMSITWIHER S stablished cell

: Combhinatigns of primers in mixtures are shown'in Table 1. Prepared
ine; g R AP0 Dt OB S ISR BRI Zhree or more
generafival doNdehtratiorvol ixeeaotioh foufteovbrQeisokitio A% EEN)aIdehydh) washed for

two hAb AR M CRARLBANR MG AN CLiBURERE AIARI PACterbnd Rl Mex
er . . .
metho ] e J G o ATl ] el 0 e ey with

diameteyclé Waswawied outiseddesnctnditionk, afcephucatiomat SACHoICEQ Sdmut 2.5 cm
x 3.0 ANERING B 3PS A RIS 8y RS 0BPBHEM AL (IR AR GRGAE.  The
breakd[(-)rv?rtl) lgf %Ile tissues 1s: 21 types of colorectal cancer; 4 types of small 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
ng/ml, 2 pg/ml, or 10 pg/ml, added to the thinly sliced tissues, and reacted as primary antibodies.
Moreover, biotin-SP-conjugated goat anti-human IgG antibodies (Jackson ImmunoResearch
Labs) were added as secondary antibodies for the IgGs or biotin-SP-conjugated goat anti-human
IgM antibodies (Jackson ImmunoResearch Labs) were added as secondary antibodies for the
[gMs. Then a coloring reaction was carried out using DAB.  An IHC with human IgGs present
in the sera of mice transplanted with eleven different 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 five specimens.  Of the positive clones, the
results of PLR0659 and PLRO530 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 membrane

antigens of multiple colorectal cancers and small



PRIMER SETS FORWARD REVERSE VH1-lgGrev MIX VH1a VH1b

VH1c VH1d IgGrev VH2-lgGrev MIX VH2a VH2b IgGrev VH3/5-1gGrev

MIX VH3a VI-13b VH3c VH3d IgGrev _VH4-IgGrev MIX VH4a VH4b

IgGrev VHG6/7-1gGrev MIX VH6a VH7£’1 gGrev VH1-lgMrev MIX VH1a

VHIb VH1c VH1d IgMrev VH2-IgMrev MIX VH2a VH2b IgMrev

VH3/5-IgMrev MIX VH3a VH3b VH3c VH3d IgMrev VH4-IgMrev MIX

VH4a VH4b IgMrev VH6/7-IgMrev MIX VH6a VH7a IgMrev  VK1-lgKrev
intestivd Xaxecta Wi bl sskcbofitkaed. Ig e tha/atherharess edsikedid/rosperpigrite the

e o e g, ctea
rev -lgrev a, re - A
antiseg 19t 59788 PO VESHLESH V1 AN S S B e
exposbll ¥roth 4apditieh Vi Andirkdlotal denans/sl ot &y o secrgsisivihg gpyrse of

JL23 ILT (VL E 100k MIXOMEE M-S b SuVdel h Thé 3633 LT MestedaRBRs in which

proiifear% o, . o
plification reactions were further cayried out on the, amplification 5 —
a st RRICRSBHHE h EBHEP B TR ATEDIET S5 RGN Bl P A B S faovm in Fis.
14a andch@in variable region. The combinations of primers used are shown in
Table 2. 28 [Table 2] PRIMER SETS FORWARD REVERSE VH1-JH
MIX VH1a VH1b VH1c VH1d JH1245 JH3 JH6



VH2-JH MIX VH2a VH2b JH1245 JH3 JH6 VH3/5-JH MIX VH3a VH3b
VH3c VH3d JH1245 JH3 JH6 VH4-JH MIX VH4a VH4b JH1245 JH3 JH6
VH6/7-JH MIX VH6a VH7a JH1245 JI—%JHG VK1-JK MIX VKla VK1b
VK1lc VK1d Al JK24 JK3 JK5 VK2-JK'MIX VK2a VK2b JK1 JK24 JK3 JK5
VK3-JK MIX VK3a VK3b VK3c JK1 JK24 JK3 JK5 VK4/5-JK MIX VK4a
VK5a JK1 JK24 JK3 JK5 VK6-JK MIX VK6a VK6b JK1 JK24 JK3 JK5
[Example 3] Concentration and separation of plasma cells in prostate
[TablecHincer transplants, 5 amplification and sequencing of the antibody genes,
and production of scFv Based on the method indicated in Example 2, the

=Vvariabiey regions df antibody denes produced by plasma cells, whose
wprolifeiation &#d’accumulation ‘'were observed when prostate cancer or
. | "pro8iaie hy pedtasia tissues werd transplanted, were amplified by PCR.
~TheBhikers| %84 conditions usedifor PCR are the same as in Example 2.
10 BANGR rA83fent Of dntibody: Agavy chain variable region amplified by
“PCHREE | QE%*I:E fo-a-pESER I Easy vector (Promega), and this was
: isedAShran; qg%g.g, Eseherichia-coll DH5a. The nucleotide sequences of
—the ins8rt segieneeoftthe resuiting transformed plasmids were
-« <z q@, 5 L T . .
w-deternined. Thgdetermingd nuckeotide sequences are shown in SEQ ID
r\,NO 5%; 60, @6@2@4- 66 Thedranslated amino acid sequences of
—these mcleogge, Sequentes are ¥gspectively 15 shown in SEQ ID NO: 59,
b1, Q:;ﬁS apg B . Amongithe:-16janalyzed clones, eight sequences had
~a furiétonal apean readjng frame, -and of these, there were five
a -{neptuopkoi seguences. Of 'the 16 clones, the sequences shown in SEQ
~ID NO: 64 anSEQ 1B NO: 66*were found at a frequency of three and
f_wo times, re8@éttivefy. THe low fgvel of sequence variety suggests that
ome form 0109;%§I7«=cf pressure occurred causing clonal proliferation of
lasma cells BR380E ng--20Ispecific antibodies. The linker sequences to be
sed for prerr};‘?;ﬁ;‘in g,rig le~strapded antibody genes were produced
3) ccordlng to fReFrethad fMarksiet al. (J. Mol. Biol. (1991) 222,
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template DNA sequences and the nucleotide sequences of primers used
are shown below. Linker fragments synthesized using PCR amplification

were confirmed by agarose gel 25 ele

ophoresis, then excised and

purified. 29 Template DNA sequence (Template linker)

5'-GGACAATGGTCACCGTCTCTTCAGGTGGTGGTGGTTCGGGTGGTG
GTGGTTCGGGT

GGTGGCGGATCGGACATCCAGATGACCCAGTCTCC-3' (SEQ ID NO:
[TablegH) 5 Nucleotide sequences of primers: Reverse JH for linker 1 LIJHI_2

5-.GCACCE

T

T OOA O LT AT

NN 9‘5

I\.a \JI

G
~ T

I'\_z
=y

GTCAGGTGG-3' (SEQ ID NO: 69) 2

I_\JI I\.Ll
Z0\ LJ

'y"

—

o1

C

C

T CTCTTCAGGTGG-3' (SEQ ID NO:

\O
wy
=¥
)

CCCT

GTCACCGTCTCCTCAGGTGG-3' (SEQ

'U)PER? 1)

bolbl

DA

(AL

G

K€

GTCACCGTCTCCTCAGGTGG-3

o~

(SEQAEN

005¢)

$e

K To¥

linker 5 LVK1

i

12 -LaRERdP A

ddofo

\J1

GA

GTCCGATCCGCC-3' (SEQ ID NO: 73)

Rl

15 GATHKZ

0d2ds

Ad

5 F CA

TCACAACATCCGATCCGCC-3

(SEQID_NO

ofEp

/01

5'-GGASAC
=

PGE

GT

TTCCGATCCGCC-3' (SEQ ID NO: 75)

8 LVKES'-G
NO: 767 9 L

GrG

YRB &

AC

R

LACGATGTCCGATCCGCC-3' (SEQ ID
GTGAGTGTCGTTTCCGATCCGCC-3'

SEQJE NO

61112131415

5-GGHBAC

[¥)
0.RevE&rse

id'a]

TER

90 80¢ 1i

TTCCGATCCGCC-3' (SEQ ID NO: 78)

451

QA=

/

SEQID NOi:

L\

CTGCGATCCGCCACCGCCAGAG-3

5'-GCAGGC

Wil

S

CTGCGATCCGCCACCGCCAGAG-3

6 ;Iz

5]

o5 (SEQ ID

b'-GGTGGCE,

) 4 +£)+I'

CA)

GGACGATCCGCCACCGCCAGAG-3'

B

COLON AND/OR RECTUM

A

el2]3lals]!

6l 1121314516, 112]3l4l

| L]l H L

A A+

e N IR I A A EA AN = kS

I

LOCATION OF
POSITIVE
REACT IONS

CELL MEMBRANE 1 .

|

MUGOSAL SUBSTANCE: -

S INUCLEUS

M CELL MEMBRANE | +1-1-1-] -

[NUCLEUS -

NOG SERUM
(PRIMARY ANT{BODY)

Nao.

No.

PLR JMOUSEISERUMI '8

No.

00530} 1619 | 980
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(SEQ ID NO: 81) 14 LVL3b ,
5-GGGTCCTGAGTCAGCTCAGAAGACGATCCGCCACCGCCAGAG-3'
(SEQ ID NO: 82) 30 15 LVL4
5-GGCGGTTGAGTCAGTATAACGTGCGATCCGCCACCGCCAGAG-3'
(SEQ ID NO: 83) 16 LVL5
5'-GACGGCTGAGTCAGCACAGACTGCGATCCGCCACCGCCAGAG-3'
(SEQ ID NO: 84) 17 LVL6
5-TGGGGCTGAGTCAGCATAAAATTCGATCCGCCACCGCCAGAG-3'
[Exami3fie(SF RIEAAICINB6) GOniEhie hegbyditminleetridlii pbgismaridhaite variancer cells
ﬁg%g@%ﬁgggﬁ%ﬂ%ﬂgﬁ%&f@gﬁg f&kﬁ?@ﬁ%&@&_@%ﬁﬁm&ﬂ&@ W{tﬁ) @R stomach
€ was carried oyt using the primer sets in t
cancer s DLV SR er e IR e LDt SRR FOTTee ] L e (. 15a and
15b), macﬂorprgmuting)h#@diﬁrerﬁgha&pmdum facknchaivanbiie ragith gengsof
antibot%h%ql ﬁ}ﬁgggg%gvoggs;@mg%@n_swaa D BEL IR R RS ISASHR R SRUIIARS AWhRDe

ain a 2 chain. The reaction solutions were prepared usi

transplaR TR LI BONFBFALAPTARAREY He LSS S uttioh e GRIEN™ and selection

of phagarlofasttiierbiddnathiaticlh st 84€ fHthe shdmudeh e S ey des AGS were carried out
accor R HRILALS HalhdburRERRTRANT 20 I0NARYA0 IERCIRAALOBo Olure,

o inute were carried out to assemble and, amplify a single stran%i L
bindingmisgy Werrecioradhram bmIige khgre an increase in the amount of binding phages

was oBBEEGRE BEAACTREGGEESABGICHITATSOACEABGHBREAGTHT. 16).

GGTGCAGTCTG, G-3' : V. ' : .
Toe ngieifs B0 SRR B RE NI N B S a0 19
An expASTGRGPCIGSE BrisEe RS RE s pyHgAT Risipn protein corresponding to this
clone Sefadike® Was oA Itel{n b B EEACA GECQITD TEIS RS AEETEAS CXpressing

ceil lixgéz.GT %%gc-[e%age sequence encoding the scFv fusion protein is shown in SEQ ID NO:
120, while the 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-tumor 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
cell membrane and cytoplasm of cancer cells or normal mucosal membrane epithelial cells were
stained in the colon, and the luminal side cell membrane and cytoplasm of hyperplastic mucosal
membrane epithelial cells were stained in the small intestine (Fig. 19). In this manner, it was
revealed that antibodies reacting to cancer cells and cancer tissues are obtained by this method.
To obtain antibodies with a high specificity, it would be necessary to repeat this method and

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
proliferated and condensed to a high concentration.  As a result, cells producing antibodies that

recognize cancer cells and lesion tissues can be easily separated and obtained without having to



16

15

G-3' (SEQ ID NO: 88) 20 VH4BACKSHi
5-GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCCCAGGTGCAGCT
GCAGGAGTCGG G-3' (SEQ ID NO: 89) VHSBACKSHi
5-GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCCCAGGTGCAGCT
GTTGCAGTCTG 25 C-3' (SEQ ID NO: 90) VHEBACKSHi
5-GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCCCAGGTACAGCT
GCAGCAGTCAG G-3' (SEQ ID NO: 91) JKIFORNot 30 _

clonegmgingrortvaTeElor it e Glerer Actiihody LrrascenbeepsityEqrarated from

these G&Ps3' (SHEDHRMN NP ibRAF GRNGtsignificant in the diagnosis and treatment of
disea%é%@%@%ﬁ%gﬁgé %g%%ﬁ%gﬁ%%ﬁ\? %E&Iy%’%‘&%gggc@gegg&%%an

ot
antib®li ARt GATINTZECSIRC TTUECBECERMEE TTTGATATCCACTTTGGTC

CCA3 BERR42rd haM@i HdnedKd iRt during diagnoses and treatments that utilize
5-GAG CATTCTC%ACTT@%{C@GGCCG Cf\CGTTTGATCT CCT TG

antibedies. o, §E8{I@§\]l% 5%}1% FAgIERiS;OF cancer using antibodies, antlbo%“rmoiecuies
labelesl-@AGRCAPROTEE ACHIODGEEE aUABGTTAE L TRCAGToRGT by the

Iocati%@'@ie(%@d@eé\.lOi\/@ﬁ%d%ﬁ@%ﬂ%spect to treatment, in addition to the direct effect
of th i A%@%’%&%&? &%T\Igc Gagi%%n%%ﬁé%% sA a?eeb'%%? a-rreG 2 %gn-{s-lt-é%é%i 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 antibodies 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.



10 NO: 97) JL2_3FORNOot
5-GAGTCATTCTCGACTTGCGGCCGCACCTAGGACGGTCAGCTTGGT
CCC-3' (SEQ ID NO: 98) JL4 5FORNot 15
5-GAGTCATTCTCGACTTGCGGCCGCACCTAAAACGGTGAGCTGGGT
CCC-3' (SEQ ID NO: 99) After confirming the amplification products by
agarose gel electrophoresis, the bands comprising the corresponding
gene fragments were excised and purified. The excised 20 fragments
were cleaved with the restriction er/mes Sf1 and Notl and inserted into
the phagemid vector pPCANTABSE (Amersham Bioscience). The scFv
protein encoded by the fragmeq&h Eed into the phagemid is expressed
as a fusion protein with the MI3 phage gene Ill and presented on M13
phages during infection with helper phages. Escherichia coli TG1 were
L. trabsfornedigsiti thessckentiyiang philyemmig dyamtiaheinse tted mepplettidef =
comsBjiverfoestofichonas 2Ehaigdo ml e seieaté deli ot se sultivg dn. ol libtaryin
said wanewlddfied cddadinue|eatigd ersepiance tof dthtehsFmsiogiesgoRin non-human
animaniihbdies defsendedondhadesentforsnplaaieShowmnd 5iS BN ation
and e, 10Gorl A8ud Onmichd ARsmhiaitiiiansiated amipRmAGidn.
sequences are shown in SEQ ID NO: 101, 103, 105, 107, 109, and 111.
The scFv E. coli library having random combinations of heavy chain
2. vahanms & L3R fIARTERE i ?rgb?@rr@&%ﬁgawascﬁ%e%?éu%ﬂm’éred
lesiop Hfsey iomaBRoplagms GHIEE & pHEsE SHbrary presenting scFv

proteins on the phages. 0.2 ml of phage precipitation solution (20%
3. Peiyethyleneglycel(rvesagasmelecialine i aht 8000 25 M ﬁs?cgi}a\ﬁ/&ﬁ of a
comBRRRd Rl %M%gﬁuéék%% gaa@cﬂn\gveéh AGNEH IR O IG6HRF30 cen
comﬁﬂknéfﬁ‘ﬁsa J‘&Q&&Néfes?a %ﬂ P'&? leg bﬁ%%&ﬁé%%&?é‘s LIBle of
e c en non-h

benp ec| PBo o #h
|océ reactlon as‘, carrle out at room tem erature oro our. The

(a) dgfpchine Efé%@%&@t&%fgé’llﬁ?%‘ff%ﬁ’ﬂﬂ @él‘éiﬁéﬁ%ﬁ?&%ﬁ@%ndmg activity
(b) rdcwenddheiSRroelsudapesofgtbadid 4t prostateicarfcaniviencals; asdan

(c) obAHRX e R AR GRS ARIEE UHWRB R from the recovered lesion tissue.

4, The use of claim 3, wherein step (¢) comprises collecting 2 nucleic acid encodmg an
antibody from piasma c:eils that have been excised from a lesion tissue.

5. The wse of claim 3 or 4 further comprising:

(d) amplification of a nucleic acid encoding an antibody variable region using a nucleic
acid encoding an antibody as a template and an oligonucleotide capable of amplifying the
antibody



37C and under 5% CO02 in RPMI1640 medium containing 10% fetal bovine
serum (FBS). - After washing the proliferating adherent DU145 cells with
PBS, cells were removed from the dishes using PBS containing 1 mM
EDTA. After centrifuging the cell suspension once, the 5 cells were
resuspended in 2% FBS/PBS to 2 x 106 cells/ml. An equal volume of scFv
phage library solution was added to the cell suspension and this was
incubated for 2 hours while shakiag at 4C. The mixture was centrifuged
with the purpose of separating phages that bound to the cells from those
that did not bind, precipitated cells were collected and resuspended in 2%

variabPBEIPR S After repeating this washing procedure fof a total of five times,
E. coli TGl in a 10 logarithmic growth phase were added to the

6. %%Eutéll%g&?lll%r%rmmﬁ igathe celisnWare o9lleciafsed in 2
}“smn ssx?a'n was carf e%h é(d |ng TGl and incubating at 37C for 1 hour,
aah%gﬂ 1 solutlon onto a medium containing the drug marker

amplcnlln and incubating overnight at 37C to let colonies form.
7. Ganeacdrafiondnbhsetestibedyfaghiag et imernalcre OmpasahRimission tsp
ora poH%Hthhﬁ: miBAYIRehaetiviiy Iwarelsdhgr el fEravag arpadexo Y145
&éh ingd MSING-8: SRR of SeRiRERSSRURRPRABRIIY & Yhe use of
any o ‘? é/ &b? Rindingio viahie.gelbshuiacammanddhepusihiagtacdito a

w cytometry ‘analysis. Specifically, immunostaining was carried out by
mixing DU145 cells and the phage library solution, reacting a mouse
arfti} b Bucing o dytiegdirist MnBingldpet eéétba%@ﬁéub@wm graeA with & vector
narbof3i@ saienck)casid secondary antibody followed by reacting a 20
FITC-labeled goat anti- mouse IgG antibody (Becton-Dickinson) as a
tertiary antibod The run ﬁ%rg e cells was analyzed by FACS Calibur
b RIS SAL RE R

E¥oUnde of toncentration and selection
wmm.emmwrﬁé@cmaé% ﬂ%ﬁéoaﬁf&arh%&g‘éaﬁa%%%@m@w

contack@lls imcgasedbdIound phages were cloned from libraries in which the
proportion of cell-bound phages had increased, and from these libraries,

bound clanes o 16 apd 6- %%V%%%%@%Hfadafﬁ%% aRge sl "OURES Rl

‘. oconge tratlon an s e |on respectiv Q:xl%e % eaoﬁ €l
cell Cglgﬁﬂ%e dgghoﬁﬁmpém ent fles °8|8F|s§§ If?lr&e(gs ownfh ID NG g%és By

virus-{pireet 8 liranslated amino acid sequences are shown in SEQ ID NO: 113
and 115. A vector that expresses and secretes a chimeric protein in an
10, ani;akeethsitstesn das onstsictiectisichivietiepraten hasdreamrtino

acid sequence corresponding to SEQ ID NO:

11.  The use or method of claim 10, wherein the solid cancer is a prostate cancer, stomach
cancer, breast cancer, lung cancer, liver cancer, colorectal cancer, or pancreatic cancer.

12.  The use or method of claim 9, wherein the hyperplasia is & benign prostatic hyperpiasia.

13.  The use of any one of claims 3 to 6 or the method of claim 7 or 8, wherein the antibody or
a portion thereof is an 1gG, an Ighi, an Fab, an F(ab”)Z, an ¥v, or a single chain Fv, ‘

14" The method of production of claim 7 or 8, wherein the produced antibody or antibody
portion is a chimeric antibody, 2 humanized antibody, 2 human amibody, or & portion thereof.

15, An isolated nucieic acid produced according to the use of any one of claims 3 10 5.



30 113 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 SEQ ID NO: 117. The expression vector
(comprising a G418 drug resistance®gene) was 35 introduced into CHO
cells by electroporation, and stably expressing cell lines were selected by

16. theysanawieh, k1t A et Goating wasBeioimed MR WRRAKIY or a human

ansBiRIINECAndiions aiten 33, Aling, a.goeatantimeuss 19G (gamma)
antibody (Zymed, 62-6600) 1000 folds. After washing, blocking was

carried out with a blocking solution containing BSA. After adding the
17. cutharsosisdevmibratrapdicdpsdnipee SeRvdosidaproteits, hidehpiored 7 or
8. amount was detected with an alkaline phosphatase-labeled rabbit
anti-mouse 1gG2a antibody. Stable cell lines with a high 5 protein
15, XPRESEIoRyGlWErS Pullirert and aeR fusion Rrotelng were prenared b o
urification f om culture upernatant using E’rotptﬂn T
stothach cancer cell, 2 bréas calace'&ceﬁ ung ctzi;r]lcer cell~ aver &?er cell, a co%orecta] cancer
ceilAmersham. Bioscience). naygls f e .purlflelz Sckv fusion proteins was
coni me(?aby EOSIPAGE and silver staining (Fig. 11). The purified scFv
fusion proteins were confirmed to bind to DU145 by flow cytometry (Fig.
19. 12)helibo[Exhmpled] Flawncy o mettyianadysisasagiNQGreant.Rigsiate
cancer and benign prostatic hyperplasia specimens were transplanted into

NQG mice. Following transplantation, blood was regularly collected from
20 ind B AT AL T Tl SO SR SR e o

the Brasaaf FAFFLAS Hﬁ’ﬁ&ﬂ@é%lg& IgM) were monitored. An increase in
antibody titer was observed in six mice transplanted with four of the 15
21. apprexionaterfBoapesimens5igi-3hs These@ntibadieswere Miluted 4058, an

(ra8iMl.and, rgactediwith.prostate cancer cell lines (DU145, PC3, LNCaP,
and 22Rvl). After reacting for a predetermined amount of time,

FITC-labeled anti-human IgG or IgM antibodies were added and the
22 redBAOTPIRAS AMENEY 16 Proeretabams. Kitkr e Yaaehote WhEWwRET wiHeEes 2
varigaltgsgisrerstiified was confirmed by flow cytometry. Asa result, human

IgG antibodies of NOG mouse #1321, 20 which was transplanted with the

23. bepign prostafic YPSFRIASIS SRECIMER.Mas shaud.ig, hgve recognized

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

24, Use of a lesion tissue infiltrated by lymphocytes in the preparation of a therapeutic
composition against a lesion tissue, wherein said composition is capable of being transplanted
into a highly immunodeficient non-human animal to thereby enabie detection of the proliferation
of lymphocytes at the site of transplantation; and recovery of cells comprising lymphocyvtes from
the site of transplantation.

25. The use of claim 24, further comprising culturing the recovered cells comprising
lymphocytes in vitre to further proliferate the lymphocytes,

26.  The use of claim 24 or 25, wherein the lymphocytes comprise plasma cells.

27.  The use of any one of claims 24 to 26, wherein the lesion tissue is a cell forming a



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 mice transplanted with four of the ten
specimens (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 using these
antibodies and analyzed by flow cytometry. As-a result, antibodies
recognizing the cancer cell line ZR-75-1 were present among the human
IgM antibodies in the sera of NOG n3ice #1385, #1386, and #1403
transplanted with breast cancer (Fig. 8). 30 [Example 5] Detection by flow
cytometry and immunohistolo e?hcal staining of antitumor antibodies '

canc A AFTRRES ST B REFEShEE transplanted with human stomach

cancer Cancer tissues excised from twelve stomach cancer patlents were

28. trangplantac Bt PRRNiGHsARd:hs tauof hxnan noitiedieaitg &l dediced

accoliBs HeRiteeed fhaSamemananesas with prostate cancer. NOG sera in
which the human antibody titer reached 50 .ug/ml or more were 35

analyzed by flow cytometry using four types of stomach cancer lines :
29. (MCEETROGTO M dBIMISTC AP SNON SRR Sl thloBtHENh BPE6 Bifstripposition
compringb e diesicie coifnifivigialicer Kelplinesntibess ahenBAntgWi SR 'skraofs an
activeniggragiansplanted with PLR0530 reacted strongly with the human cancer
cell Iine AGS (the details of which are described in Example 6), and the

30, Ig% the,sera of mice tran%%I]anted wit P(I:_R063 and 06%? :

T’Fa&j SRISREE Y SHDRES S Rioreover. IgMS In the sera. |

COMBSHHRIAF SRR Y %ﬁﬁ“ﬁﬁfﬁe%%’%&% §ﬂ’8ﬁ‘§ﬁ ﬂ‘éﬁﬂ?"f‘%“ée‘?’ St

said fpdinm tiaHe phavRse PATHPROROBIMA MNP TS D sRers e Bimean faknafad

recotgdd foontersiratdranadaamivsted to 10 g/ml, 2 g/ml, or 0.4 pg/ml, and an
analysis by flow cytometry was carried out. Results are shown in Figs.

31, 138204 EhRaNexh UsinsselliinRaestablistedaliP harakagicals a

comF%J Ef%ﬁ&%? gkl Anihadies Semprsaddndls serRe NG miseayere

comppees HoE. eg;;w 'gmunoh'sto'ogé&a' SOOI RSE @Q%zhoete%m%?%ew

cognize are e ent

C IAsmic pembrane énc
oS 5 TG AP ARG TR B R 8 LB 20 oVifiRel
mﬂ%@ﬁ‘ﬁﬁ%%%@a‘%é‘ﬂdlﬁ‘?@)dﬂﬁé %é@ﬂ%%%f%ﬂ%&&%ﬁ%ﬂa%ffsﬂm esion

tissugancer cell lines serially engrafted for three or more generations in NOG
mice were removed, fixed overnight with 4% paraformaldehyde, washed

32. fOUse of a nucieic acid encoding an antibody against an abnormal cell comprised in a lzsion

tissue in the preparation of 2 composition for producing the antibody, or a portion of the antibody,

wherem the nucieic acid is 2 nucleic acid obtained according to the use of any one of claims 3 to

5,0r the nucleic acid obtained according to the use of any of claims 3 to 5 that has been

chimerized or humanized, and is introduced into a expression
vector, and-a host cell that has been transformed with a vector harboring the nucleic acid is

cultured to produce the antibody.



two hours with 0.01 M phosphate buffer, and embedded in paraffin
according to the AMeX 15 method (Reference: Sato Yet al. (1986) Am J
Pathol. 125(3): 431-5). Cancer tissues with a diameter of 1.5 mm were
excised from this block, transplanted into a new block of about 2.5 cm x
3.0 cm, and a total of 36 different types (6 x 6) of cancer tissues were
sequenced. The breakdown of the tissues is: 21 types of colorectal
cancer; 4 types of small intestine cancer; 4 types of stomach cancer; and
1 type each of. adenocarcinoma of the ampulla of vater; breast 20 cancer;
bladder cancer; brain tumor; uterine cancer; lung cancer; and ovarian
cancer. This tissue array was sliced into thin sections and after removing

33. the pasaffigmaRsimmunehistological. ARG s casied QMU G HiRating
1ym¥1‘?& &%‘1&%@88&(%%%%?‘1%’& (\éeﬂﬁ%%q%%%@ﬁ YR MG 1O R the

ifica ser ce. Were diluted to an an
e e
lesifR UBRE: 5%6&85%&%%?% Al éﬁfffb%?ﬂ%mﬁ%dﬁ%"réc?\lfé}jy immhodeficient non-
hu“Eﬁ%ﬁ’h‘lﬁﬁba&%mwﬁt%%@ﬁﬁﬂerﬂfﬁﬁ%ﬁ%@a‘éﬁlbod|es (Jackson

ImmunoResearch Labs) were added as secondary antibodies for the
34, |QG%@{em&iﬂf%dﬁgﬁglﬁﬁé&%@@%g@[ﬂﬂﬂaﬂQ‘Bﬂﬂrnﬁgll\éeﬂr&@mg%@ {IACKEINissue,

or gmgg Qﬁﬁé%&ta}%ﬁ%}éé\{% Added &%ﬁﬁg&qﬁﬁm @@tt@%@éﬁ%ﬂi&%

IgM ?a)-cla-x & Cofa rmagc g %trlno DANAS g{'}% S%H{ti I\JV%]CQ erzv d f om a
F sent |nt gra (o) (}(;Je tra S ante even g%ié?

P D e SRSl K Wi cleven

the ﬁﬂ‘ﬁ@%‘ﬁ?’&%ﬁﬂ@é? 8}9@%&%@%&?&%@%@ H%ﬁ%&ﬁerdﬁ iff41e Sbra

trangpigieBoransplanted with seven different of stomach cancer specimens
werétonfinned tockeastivvithodiegwrandahtipenshofhoancérstelisfor. five
specimensdafithenpositivereldne sedae theesudts ofcRILIR 06 50 ddid P RABRA

beeﬁl@ﬁ{%gwﬁ Hihaedables:helow (Tables 3 and 4). As evidenced from the
tablegy MM Qudéﬁ{%b%@ needrinothseraqhanice dransplenigd Wit

vecP H%% 288 33-RIY c&)}é {CQi.tE‘% SmRranes.alal four types of

stomach cancer cells, |n ing t membrane antigens of multiple
colorectal cancers and smaII 35 intestine cancers was also confirmed. On
the other hand, the 1gGs did not recognize the membrane antigens of
cancer cells, and only recognized nuclear antigens. Reactivity to nuclear
antigens was also observed for IgMs in all cases. It is presumed that
nuclear antigens were exposed from a portion of cancer cells that
denatured or died by necrosis in the course of



10

5 proliferation, and antinuclear antibodies were produced in the body.
Typical examples in which a staining of membrane antigens was
observed by immunohistological staining are shown in Figs. 14a and 14b.
36 [Table 3] OVARY 100337 LUNG Q327 +,, UTERUS 00018 +i + +
BRAIN 00032 + + BLADDER 00387. + + BREAST 00478 | + + + VATER
00266 + + y~+ =00339 } + +! + 0 003366 + fO 00269] +t + + IN 00020]
+j+ J-(z 0 0 34++y 00229 0018% %@VATER/DUODENUIROOO??
+~.+ 100423 + ++j + + NI 003 § 4 '-+ e0035511.++
100325 +1 00273 + + 00261 + + + 00254 + + -1 w 00241+" 11+ +

An objective of the present invention is to facilitate the acquisition of
antibody-producing cells that are infiltrating virus-infected cells, cancer cells, abnormal cells
forming a benign hyperplasia, and the like, and to improve the efficiency of the production of
antibodies as well as nucleic acids encoding them from the antibody-producing ceils.

The present inventors discovered that, when cancer tissues comprising infiltrating
lymphocytes are transplanted into highly immunodeficient animals that do not have T cells, B
cells, and NK cells and further exhibit a low IFN production ability, the differentiation and
proliferation of infiltrating 1ymphocytes are unexpectedly promoted, and the number of plasma
cells that produce antibodies recognizing cancer tissues increases dramatically, plasma cells can

be separated easily, and antibodies or nucleic acids encoding them can be easily prepared from

the plasma cells.



<1102

<120>

<130>

{150>
151>

<160>

<1702

<2102

211>

212>

213>

<2200
223>

<400>
caggt

210>

00233 + + 00215 + + 00168 + + + 00151 + + 'N 0 00123 'I+ + ,i+l+ +
00122 +1'00119 + + H 00087 + + 00082 ++j+ + 4 0005911 + +1+I + N
00030i"+,(+1+ -00023++,+w Z2ommm o~~wNW<"N
1-yG.~~Ws~.. QaW paw J U JI~U \%l/%%wj ZU~Z Oz gym.WZhD
rn 0.z o 37 [Table 4] OVARY 00337 + ~- + LUNG 100327] +'l +

SEQUENCE LISTING
CHUGA| SEiYAKU KABUSHIK! KA!SHA
PHARMALOGICALS RESEARCH PTE. LTD.
CENTRAL LABORATORIES FOR EXPERIMENTAL ANIMALS
Method of proliferating plasma cell

C1-A0407P

JP 2004132019
2004-04-27

121

PatentIn version 3.3

1

23

DA

Artificial

An artificially synthesized primer seguence
1

kcapec tgegtgcagic teEg 23

2

211> 23
212> DNA
<213> Artificial

{220>

{223> An artificially synthesized primer sequence



~i UTERUS 00018( +( ,+ BRAIN 00032 "1 BLADDER 00387 +,j .l +

'BREAST 100478 | VATER 00266 + .339 +1 00336 + + 00269 + ++ ro n

<400>

1 0000 + 00304 + J ~I ti 00229 + 0018&L + + VATER/DUODENU + + '
;00423 00379 00357 + + ¢'00355 +i+ 00325!+1002731'+ Um
00261 +', 00254 +1 Ill---i 00241 + + + + 00233 j+ ' + 00215 +1 00168 m
~nJ 0015111 +1'1+ cv 00123 -+ 00122 +! ~+ c 00119 +i +

2

cagegtccage ttgtgeagic tgg 23

<21
Q2112
212>
<213>

<2207
223>

<4007

3

23

DNA
Artificiai

An artificially synthesized primer sequence

3

saggtcoage tggtacagic tgg 23

210>
<2112
212>
<213

<220>
<{223>

<400>

4

23

DNA
Artificial

An artificially synthesized primer sequence

4

caratgcage tggtgcagtc tgg 23

<2102
Q211>
Q12>
213>

<220>
223>

<400>

5

24

DNA
Artificial

An artificially synthesized primer sequence



.00087 +~ . r + 00082 + 00059 + av 00030 + 00023 +11++ WZZ4
QGZ?~mm ~~HW ~61Jh~ pd~JiIUJHIV JVIZCW]~=Z o=cm
MmWz~ WZtopoz z~zao z38 3%§§<ample 6] Reactivity of chimeric
antibodies selected by phage panning towards cancer cells Since human
IgGs and IgMs in the sera of NOG mice transplanted with the stomach
cancer tissue PLR0530 reacted strongly with the stomach cancer cell line
AGS (Figs. 15a and 5 15b), an scFv-presenting phage library was
cagat@rodutetkémeithtEstriable region genes of antibodies produced B§
plasma cells that proliferated when stomach cancer tissues were
transplanted, based on the methods indicated in Examples 2 and 3.
Concentration and selection of phage clones that bind to the cell surface
<210>offthe stomach cancer cell line AGS were carried out according to the
¢211>meihod indicated in Example 3. Following the concentration procedure, 10
<212>biﬂ,9ing phages were cloned from libraries where an increase in the
amount of binding phages was observed, and clone 1-3 which
213> ca¥reEp6Ats to SEQ ID NO: 118 was isolated (Fig. 16).

{2207

293> An artificially synthesized primer seguence

4000 6
caggtcacect tgarggagic tegt 24

21> 7

211> 23

<212> DNA

213> Artificial

220>

(223> An artificially synthesized primer seguence

400> 7
gargtgcagc tggteggagtc tgg 23

210> 8

211> 23

<212> DNA

{213> Artificial

{2200

923> An artificially synthesized primer seguence

<400> 8
caggtgeage tggtggagtic tgg 23



The translated amino acid sequence corresponding to clone 1-3 is shown
in SEQ ID NO: 119. An expression vector for scFv-mouse IgG2a constant
region fusion protein corresponding toyhis clone sequence was
constructed and introduced into CHO cells to establish a stably expressing
15 cell line. The nucleotide sequence encoding the scFv fusion protein is
shown in SEQ ID NO: 120, while the 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
<210>W@s carried out using this 20 chimeric antibody. Stomach, colon, and
<2H>sm§1|| intestine pr0\_/|ded frt_)m cancer patients were _used as specimens.
E4th tissue comprises adjacent non-tumor tissues in addition to the
<212> cdder tissue. As a result of immunohistological staining, the following
<213> WeFestaingd 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
<2207 25 cell membrane and cytoplasm of cancer cells or normal mucosal
{223> mgmhraife @ pithekahtells e rer istainedwaritye colon, and the luminal side
cell membrane and cytoplasm of hyperplastic mucosal membrane
epithelial cells were stained in the small intestine (Fig. 19). in this manner,
<4002t Jvas revealed that antibodies reacting to cancer cells and cancer tissues
gagetareobiainas iy this method. To obtain antibodies with a high spé@ificity, it
would be necessary to repeat this method and 30 obtain several
candidate clones. Industrial Applicability Using the present invention,
plasma cells that are infiltrating lesion tissues such as cancer tissues can
<2102 béWifferentiated into antibody-producing plasma cells, and they can be 35
¢211> prefiferated and condensed to a high concentration. As a result, cells
212> prémucing antibodies that recognize cancer cells and lesion tissues can
be easily separated and obtained without having to 39 clone
<213> alibbidy-groducing cells in vitro. Moreover, antibody genes can be easily
separated-from these cells. The present invention is highly significant in
the diagnosis and treatment of diseases such as cancer since it provides

{2200 : g
a method for easily acqumng genes for human
223> An artificially Synthesized primer seguence

400> 10
cagstgcage tgecaggagic ggee 24

210> 11

Q11> 24

<212> DNA

213> Artificial

<2205

£223> An artificially synthesized primer seguence

<4002 11
caggtgcage tacagcagtg ggge 24



antibodies that recognize lesion tissues such as cancer. 5 Antibodies are
administered to humans during diagnoses and treatments that utilize
antibodies. For example, during the diggnosis of cancer using antibodies,
antibody molecules labeled with traceable labels are administered and
the presence of cancer is indicated by the location of the antibodies.
Moreover, with respect to treatment, in addition to the direct effect of the
antibodies, antibodies onto which anticancer agents are bound are
administered to patients. 10 A high degree of safety is expected with
{210> human antibodies when administered to humans, and since the species
¢211>1S4he same, concentrations in blood are expected to be stably
maintainable for a long period of time. Using the present invention, genes
212 oP%ncer-specific antibodies can be efficiently separated from numerous
{213> canteritéslies. Moreover, it is also possible that the mechanism 15 which
directs the immune system towards a dominantly humoral immunity may
290> be clar_ified. Therefore, the present invent?on has the potential of being
useful in the development of not only antibodies but also low molecular
<223> waigrt o Raehaate sHoas Sden BS fis6sEMPfating cancer, autoimmune
disease, infectious disease, and allergic disease. 40 CLAIMS 1. Use of a
>Ie%on tissue comprising infiltrating lymphocytes in the preparation of a
composition for obtaining an antibody to an abnormal cell comprised in a
gareteeei6 it a8EARELHMEREM said composition is capable of being transffanted
into a highly immunodeficient non-human animal to thereby enable
detection of the proliferation of plasma cells at the site of transplantation
and recovery of a lesion tissue comprising plasma cells from the site of
<2m>tra\?\splantation. 2. The use of claim 1, further comprising the excision of a
<211> pladma cells from the recovered lesion tissue and fusion of the plasma
<212> Copiavith a partner cell. 3. Use of a lesion tissue comprising infiltrating
213> |y”,1 h8%¥gqs in the preparation of a composition for obtaining a nucleic
ad &ncdding an antibody against an abnormal cell comprised in a lesion
tissue, or a portion of the antibody, wherein said composition is capable of
<990y being transplanted into a highly immunodeficient non-human animal to

<223>thﬁr's’eabr¥ ﬁ’l??;‘lba!%y synthesized primer sequence

<400

{400> 13
caggtacage tgcagcagtc aggt 24

210> 14
211> 23
<212> DNA
<213> Artificial

{220>

223> An artificially synthesized primer sequence

<400> 14
cagptscage tggtgcaate tgg 23



(a) detection of the proliferation of plasma cells at the site of
transplantation, (b) recovery of a lesion tissue comprising plasma cells
from the site of transplantation; and (g)gbtaining a nucleic acid encoding
an antibody from the recovered lesion tissue. 4. The use of claim 3,
wherein step (c) comprises collecting a nucleic acid encoding an antibody
from plasma cells that have been excised from a lesion tissue. 5. The use
of claim 3 or 4 further comprising: (d) amplification of a nucleic acid

<210> ed€oding an antibody variable region using a nucleic acid encoding an

<211> andbody as a template and an oligonucleotide capable of amplifying the

¢a19> anfpody 41 variable region. 6. The use of claim | or 2 for obtaining an
antibody against an abnormal cell comprised in a lesion tissue, or a

213> hrfdhBFahe antibody. 7. A method of producing an antibody against an
abnormal cell comprised in a lesion tissue, or a portion of the antibody,

<290> Wherein the method comprises the following steps (a) to (b): (a)

(azap IEOUSIOG g 20 expressian vector g pucleic acid obtained according to
e & O ARY S TFERlinS 8108, 6FThe hucleic and that has been
chimerized or humanized and (b) producing an antibody by culturing a

¢400> hast cell that has been transformed with a vector harboring the nucleic

8 'I;@gameth&dcof production of claim 7, further comprising: sglecting

n%%rma%%gproaucing an antibody that binds to a lesion tissue that has

been contacted with said antibody. 9. The use of any one of claims 1 to 6

or the method of claim 7 or 8, wherein the abnormal cell comprised in the

<2w>tre}@splanted lesion tissue is a cancer cell, a cell forming a hyperplasia, or
a virus-infected cell. 10. The use or method of claim 9, wherein the

2112 cgftcer is a solid cancer or a blood cancer. 11. The use or method of claim

<212> 10pivherein the solid cancer is a prostate cancer, stomach cancer, breast

213> Calpee¥; lung cancer, liver cancer, colorectal cancer, or pancreatic cancer.

acid,
R {7

{220>

(223> An artificially synthesized primer sequence

<400> 16
tgaagagacg gtgaccattg tcoe 24

21 17

211> 24

212> DNA

<213> Artificial

<2205

(293> An artificiaily svynthesized primer seguence

400> 17
tgaggagacg gtgacogigeg tecc ‘ 24

{210> 18



12. The use or method of claim 9, wherein the hyperplasia is a benign
prostatic hyperplasia. 13. The use of any one of claims 3 to 6 or the
method of claim 7 or 8, wherein the an/,tg)sody or a portion thereof is an
IgG, an IgM, an Fab, an F(ab")2, an Fv,¢r a single chain Fv. 14. The
method of production of claim 7 or 8, wherein the produced antibody or
antibody portion is a chimeric antibody, a humanized antibody, a human
antibody, or a portion thereof. 15. An isolated nucleic acid produced
<211>acording to the use of any one of claims 3t0 S. 42 16. An isolated
<o1o>nNuggic acid encoding a chimeric antibody, a humanized antibody, or a
<213>huArpta} .aﬁnt'body, wherein the nucleic acid comprises the nucleic acid of
claim'15°'7. An isolated antibody produced according to the use of claim
6 or the method of claim 7 or 8. 18. The isolated antibody of claim 17,
<z20>which is an antibody against a prostate cancer cell, a stomach cancer
220>l AREASHEADC Rl AANG RRACELEH, 2 Iver cancer cell, a
colorectal cancer cell, or a pancreatic cancer cell. 19. The isolated
antibody of claim 18, which is an antibody against a prostate cancer cell.
<400>20.8The isolated antibody of claim 19, wherein the antibody recognizes a
racarstiface.malsguleqf the prostate cancer cell line DU 145. 21. Thepisolated
anti od%/ of any one of claims 17 to 20, which is an IgG, an IgM, an Fab,
an (Fab’)2, an Fv, or a single chain Fv. 22. The isolated antibody of any
one of claims 17 to 20, wherein the antibody comprises a variable region
<a10>Ppofgion, 23. The isolated antibody of claim 21 or 22, which is a single
<2“>Ch in Fv. 24, Use of a lesion tissue infiltrated by lymphocytes in the
préparation of a therapeutic composition against a lesion tissue, wherein
<212>saAcomposition is capable of being transplanted into a highly
<o 1imiperraedeficient non-human animal to thereby enable detection of the
proliferation of lymphocytes at the site of transplantation; and recovery of
cells comprising lymphocytes from the site of transplantation. 25. The use
<220>0f claim 24, further comprising culturing the recovered cells comprising
<{223> An artificially synthesized primer sequence

<{400> 19

gmcatccagt tegacccagtc tceca 24

210> 20
211> 24
<212> DNA
213> Artificial

<2202

{223> An artificially synthesized primer sequence
<400> 20

gocatecorga tgacccagtc toeca 24

210> 21
211> 24



lymphocytes in vitro to further proliferate the lymphocytes. 26. The use of
claim 24 or 25, wherein the lymphocytes comprise plasma cells. 27. The
use of any one of claims 24 to 26, whergin the lesion tissue is a cell
forming a 43 cancer or a hyperplasia, or a virus-infected cell. 28. A
therapeutic composition against a lesion tissue, wherein the composition
is produced according to the use of any one of claims 24 to 27. 29. A
thﬁmpeutic or diagnostic composition against a lesion tissue, wherein the
composition comprises a nucleic acid of claim 15 or 16, or an antibody of
213> aiytdiEsét claims 17 to 23 as an active ingredient. 30. Use of a lesion
tissue comprising infiltrating lymphocytes in the preparation of a
¢<a90> COMposition for obtaining an antibody to an abnormal cell comprised in the
lesion tissue, wherein said lesion tissue has been transplanted into a
<223 high B e R0 G REHER Hrth A BR afif&M%hd recovered from the site of
transplantation. 31. Use of a lesion tissue comprising infiltrating
<ago> lymphocytes in the preparation of a composition for obtaining a nucleic
acid encoding an_antibody against an abnormal cell comprised inzg lesion
gtcat?ﬁ%ﬁe?%?%cﬁ%%igﬁcgf the antibody, wherein said lesion tissue has been
transplanted into a highly immunodeficient non-human animal and
recovered from the site of transplantation, and a nucleic acid encoding an
210> angody is obtained from the recovered lesion tissue. 32. Use of a
- nucleic acid encoding an antibody against an abnormal cell comprised in a
<211>1e3fon tissue in the preparation of a composition for producing the
<212>amtikody, or a portion of the antibody, wherein the nucleic acid is a
<213>nlA$|§iF;§_F;ﬁj o_btained_ according to the use of any one of cla_lims 3to 5,or
the nucleic acid obtained according to the use of any of claims 3 to 5 that
has been chimerized or humanized, and is introduced into a expression
<220> vector, and-a host cell that has been transformed with a vector harboring

223> g nygleieagid jssrHitkied.to predHca thenaptibody. 44

212>

400> 22
gatattgtga tgacccagac toca 34

Q10> 23
Q11> 24
212> DNA
213> Artificial

<2206>

223> An artificially synthesized primer sequence

<400> 23
gatrttgtga tgactcagtc tecca 24

210> 24
211> 24
212> DNA



33. Use of a lymphocyte-containing cell isolated from a lesion tissue
comprising infiltrating lymphocytes, a nucleic acid of claim 15 or 16, or an
antibody of any one of claims 17 to 23983 the preparation of a therapeutic
or diagnostic composition against an @bnormal cell comprised in a lesion
tissue, wherein said lesion tissue has been transplanted into a highly
immunodeficient non- human animal and recovered from the site of
transplantation. 34. A method of producing an antibody against an
<213>alfraiial el comprised in a lesion tissue, or a portion of the antibody,
wherein the method comprises the following steps (a) to (d): (a) excising a
plasma cell from a human lesion tissue which derived from a highly

<2 0>|mmunodef|C|ent non-human animal, wherein the human lesion tissue has

Q223>helinaradsliattedsstiise 78h-Pliffin S4AUSeand the proliferation of
plasma cells has been detected at the site of transplantation; (b)
<a00>004giNing a nucleic acid encoding an antibody from the human lesion
tissue; (c) introducing into an expression vector the nucleic acid or the
gaaatigldtLeae$ARER A5 been chimerized or humanized and (d) prodifcing an
antibody by culturing a host cell that has been transformed with a vector
harboring the nucleic acid is cultured to produce the antibody. 45
<210>ABSTRACT An objective of the present invention is to facilitate the
acﬁsuisition of antibody-producing cells that are infiltrating virus-infected
<211>celk, cancer cells, abnormal cells 5 forming a benign hyperplasia, and
<2125thegike, and to improve the efficiency of the production of antibodies as
<213>W§I'I,tai§ [J”‘I;lilgkeic acids encoding them from the antibody-producing cells.
The present inventors discovered that, when cancer tissues comprising
infiltrating lymphocytes are transplanted into highly immunodeficient
<220>animals that do not have T cells, B cells, and NK cells and further exhibit
<g93>8 lpw_|EN. {PéjHGti%%wyeéhﬁrﬂm?r?é]ﬂéﬂ%‘ and 10 proliferation of
infiltrating lymphocytes are unexpectedly promoted, and the number of
plasma cells that produce antibodies recognizing cancer tissues
<400>in@eases dramatically, plasma cells can be separated easily, and

saaataMiRodigs.ar Auclgic acids encoding them can be easily preparedsfrom

<210> 26

211> 24

<212> DNA

{213> Artificial

<{220>

<223> An artificially synthesized primer seguence

<400> 26
gaaattgtaa tgacacagic ifcoca 24

210> 27

211> 24

{212> DNA

213> Artificial



the plasma cells. 1/95 SEQUENCE LISTING <110> CHUGAI SEIYAKU
KABUSHIKI KAISHA PHARMALOGICALS RESEARCH PTE. LTD.
CENTRAL LABORATORIES FOR EXRERIMENTAL ANIMALS <120>
Method of proliferating plasma cell <130> C1-A0407P <150> JP
2004-132019 <151> 2004-04-27 <160> 121 <170> Patentln version 3.3
<210>1 <211> 23 <212> DNA <213> Artificial <220> <223> An
artificially synthesized primer sequence <400> 1 caggtkcagc tggtgcagtc
tgg 23 <210> 2 <211> 23 <212> DNA <213> Artificial <220> <223> An
<220>artificially synthesized primer sequence 2/95 <400> 2

£923> An artificially synthesized primer sequence

400> 27
pacatogtga tgacccagte tecca 24

<210> 28
211> 24
<212> DNA
213> Artificial

{2202

<22a> An artificially synthesized primer seguence

<400> 28

gaaacgacac tcacgeagic toca 24

210> 29

Q211> 24

<212> DNA

213> Artificial

{2200

€223> An artificially synthesized primer segquence

<400> 29
gaaattgtge tgactcagtec toea 24

<210> 30

211> 24

<212> DNA

213> Artificial



caggtccagc ttgtgcagtc tgg 23 <210> 3 <211> 23 <212> DNA <213>
Artificial <220> <223> An atrtificially synthesized primer sequence <400>
3 saggtccagc tggtacagtc tgg 23 <2103 4+<211> 23 <212> DNA <213>
Artificial <220> <223> An artificially synthesized primer sequence <400>
4 caratgcagc tggtgcagtc tgg 23 <210> 5 <211> 24 <212> DNA <213>
Artificial <220> <223> An artificially synthesized primer sequence <400>

<220>5 3/95 cagatcacct tgaaggagtc tggt 24 <210> 6 <211> 24

223> An artificialiy synthesized primer seauence

<4000 30
gatgttetga tgacacagte tecca 24

<210> 31

211> 24

{212> DNA

213> Artificial

220>

(223> An artificially synthesized primer seqguence

<400> 31
acgitteatt tocacctigg teco 24

210> 32

211> 24

212> DNA

213> Artificial

220>

{223> An artificially synthesized primer seguence

<400> 32
acgtttgats tocascttzg tececc 24

210> 33

Q11> 24

<212> DNA

213> Artificial

{2202



<212> DNA <213> Artificial <220> <223> An artificially synthesized
primer sequence <400> 6 cagatcacct tgaaggagtc tggt 24 <210> 7 <211>
23 <212> DNA <213> Artificial <220> <223> An artificially synthesized
primer sequence <400> 7 gargtgcagézt/gatggagtc tgg 23 <210> 8 <211>
23 <212> DNA <213> Artificial <220> <223> An artificially synthesized

primer sequence <400> 8 caggtgcagc tggtggagtc tgg 23 4/95 <210>9
<211> 23 <212> DNA <213> Artificial <220>
(923> An artificially synthesized primer sequence

{400> 33
acgtttgata teccacttigg tooce 24

210> 34

Q11> 24

{212> DHA

{213> Artificial

{2207

$223> An artificially synthesized primer sequence

400> 34
acgtttaatec tccagtcgtg toco 24

210> 35

Q11> 24

<212> DNA

213> Artificial

{2205

£093> An artificially synthesized primer seguence

400> 358
cagtctgtec tgactcagec acco 24

210> 236

211> 24

<{212> DNA

213> Artificiatl

220>

<993> An artificialily synthesized primer segusnce



<400>

<223> An artificially synthesized primer sequence <400> 9 gaggtgcagc
tgttggagtc tgg 23 <210> 10 <211> 24 <212> DNA <213> Artificial <220>
<223> An artificially synthesized primgpggequence <400> 10 cagstgcagc
tgcaggagtc gggc 24 <210> 11 <211> 24 <212> DNA <213> Atrtificial
<220> <223> An artificially synthesized primer sequence <400> 11
caggtgcagc tacagcagtg gggc 24 5/95 <210> 12 <211> 24 <212> DNA
<213> Artificial <220> <223> An artificially synthesized primer sequence
<400> 12 gargtgcagc tggtgcagtc tgga 24

36

cagtctgtey tzacgocagee goce 24

<
<2112
212>
213

<2207
223>

{400>

37

22

DNA
Artificial

An artificially synthesized primer seguence

37

cagtotgoce teactcages s 22

210>
Q211
212
<213>

220>
223>

<400>

38

24

DNA
Artificial

An artificially synthesized primer sequence

38

teoctatewge tgactcagee acee 24

<210>
211>
{2125
213>

220>
223>

39

24

DA
Artificial

An artificially synthesized primer sequence



{400>

<210> 13 <211> 24 <212> DNA <213> Artificial <220> <223> An
artificially synthesized primer sequence <400> 13 caggtacagc tgcagcagtc
aggt 24 <210> 14 <211> 23 <212> PNA <213> Artificial <220> <223>
An artificially synthesized primer sequence <400> 14 caggtscagc
tggtgcaatc tgg 23 6/95 <210> 15 <211> 24 <212> DNA <213> Atrtificial
<220> <223> An artificially synthesized primer sequence <400> 15
tgg%ggagacg gtgaccaggg tkcc 24 <210> 16 <211> 24 <212> DNA

tocctatgage tgacacagey acce 24

<210>
2115
{212
213>

{220>
223>

<4000

40

24

DNA
Artificial

An artificially synthesized primer sequence

40

tettctgags tgactcagga cect 24

210>
211>
212>
213>

<2200
{223>

<400>

41

24

DHA
Artificial

An artificially synthesized primer sequence

41

tcotatgage tgatecagee acce 24

<2105
2112
212
213>

2200
{223>

<400>

42

24

DNA
Artificial

An artificially synthesized primer seguence

42



<213> Artificial <220> <223> An artificially synthesized primer sequence
<400> 16 tgaagagacg gtgaccattg tccc 24 <210> 17 <211> 24 <212>
DNA <213> Atrtificial <220> <223> AB @5rt|f|c:|ally synthesized primer
sequence <400> 17 tgaggagacg gtgaccgtgg tccc 24 <210> 18 7/95
<211> 24 <212> DNA <213> Artificial <220> <223> An artificially
synthesized primer sequence <400> 18 racatccaga tgacccagtc tcca 24
<210> 19 <211> 24 <212> DNA <213> Artificial <220> <223> An

cagcc gt ECiERF AN diFEd primer sequence

<210> 43

211> 24

<212> DNA

<213> Artificial

{2207

{223> An artificially synthesized primer seguence

{400> 43
cagottetec tgactcaatc gece 24

Q10> 44

Q211> 24

<212> DNA

213> Artificial

<2207

£223> An artificially synthesized primer seguence

{400> 44
ctgeotgtge tgactcages cocg 24

210> 45

211> 24

<212> DNA

<213> Artificial

<2200

<223> An artificially synthesized primer seguence

<400> 45
cageotgtge tgactcageo ayct 24



<400> 19 gmcatccagt tgacccagtc tcca 24 <210> 20 <211> 24 <212>
DNA <213> Artificial <220> <223> An artificially synthesized primer
sequence <400> 20 gccatccrga tgacggagtc tcca 24 <210> 21 <211> 24
8/95 <212> DNA <213> Artificial <220> <223> An atrtificially synthesized
primer sequence <400> 21 gtcatctgga tgacccagtc tcca 24 <210> 22
<211> 24 <212> DNA <213> Atrtificial <220> <223> An artificially
synthesized primer sequence <400> 22 gatattgtga tgacccagac tcca 24
<210> 23

<210> 46

211> 24

212> DNA

213> Artificial

<2200

{223> An artificially synthesized primer sequence

<400, 46
caggetetege tgactcagee ggot 24

210> 47
211> 24
212> DNA
<213> Artificial

220>

{223> An artificialtly synthesized primer sequence

AQ0> 47
aattttatec tgactcagec ceac 24

210> 48

211> 24

<{212> DNA

<213> Artificial

220>

{223> An artificially synthesized primer sequence

{400> 48
cagrotgtge tgactcagega gooo 24



2107
{2110
{212>
{2113

{2200
223>

{4007

<211> 24 <212> DNA <213> Artificial <220> <223> An artificially
synthesized primer sequence <400> 23 gatrttgtga tgactcagtc tcca 24
<210> 24 <211> 24 <212> DNA 9/9517/5%13> Artificial <220> <223> An
artificially synthesized primer sequence "<400> 24 gaaattgtgt tgacrcagtc
tcca 24 <210> 25 <211> 24 <212> DNA <213> Atrtificial <220> <223>
An artificially synthesized primer sequence <400> 25 gaaatagtga
tgacgcagtc tcca 24 <210> 26 <211> 24 <212> DNA <213> Atrtificial

49
24

DA
Artificial

An artificially synthesized primer sequence

49

cagactgtge tegacccagga goca 24

<2102
2110
212>
213>

220>
223>

<400>

GCWECG

210>
L2112
212>
213>

<220>
{223>

<400>

GCagee

50

24

DNA
Artificial

An artificially synthesized primer seguence

4]
tegtec tgactcagee acet 24

51

24

DNA
Artificial

An artificially synthesized primer seguence

51
aggge tgactcages acce 24



<220> <223> An artificially synthesized primer sequence <400> 26
gaaattgtaa tgacacagtc tcca 24 <210> 27 <211> 24 <212> DNA <213>
Artificial 10/95 <220> <223> An artifigially synthesized primer sequence
<400> 27 gacatcgtga tgacccagtc tcca 24 <210> 28 <211> 24 <212>
DNA <213> Artificial <220> <223> An artificially synthesized primer
sequence <400> 28 gaaacgacac tcacgcagtc tcca 24 <210> 29 <211> 24
<212> DNA <213> Artificial <220> <223> An artificially synthesized

<210 pﬁ?ner sequence <400> 29

211> 24

{212> DNA
<{213> Artificial

2207

{223> An artificially synthesized primer seguence

{400> 52
acctaggaceg gigacotize toce 24

210> 53

211> 24

<212> DNA

{213> Artificial

{2200

223> An artificially synthesized primer seauence

400> 83
acctapggacg gteagettgg toce 24

210> 54
211> 24
{212> DNA
213> Artificial

<2207

{223> An artificially synthesized primer seguence

{400> 54
accgaggacg gtcagetggeg tecc 24

210> 55



gaaattgtgc tgactcagtc tcca 24 <210> 30 <211> 24 <212> DNA <213>
Artificial 11/95 <220> <223> An artificially synthesized primer sequence
<400> 30 gatgttgtga tgacacagtc tcca 2fq<210> 31 <211> 24 <212> DNA
<213> Artificial <220> <223> An artificially synthesized primer sequence
<400> 31 acgtttgatt tccaccttgg tccc 24 <210> 32 <211> 24 <212> DNA
<213> Artificial <220> <223> An artificially synthesized primer sequence

<211><Af220> 32 acgtttgatc tccascttgg tccc 24 <210> 33 <211> 24

212> DNA
213> Artificial

{220>

{223> An artificially synthesized primer seguence

<400> 55
ocgtcaccggt tceggggaagt aglo 24

210> 56

211> 23

<212> DNA

213> Artificial

220>

$2923> An artificialiy synthesized primer seguence

<400> 56
geggaattet cacaggagac gag 23

210> 57

211> 23

212> DNA

{213> Artificial

<220>

{223> An artificially synthesized primer seguence
<a00> 57

ggcagticca gattteaact got 23

{210> 58
<211> 369



<212> DNA <213> Artificial <220> 12/95 <223> An artificially
synthesized primer sequence <400> 33 acgtttgata tccactttgg tccc 24
<210> 34 <211> 24 <212> DNA <23grArtificial <220> <223> An
artificially synthesized primer sequence <400> 34 acgtttaatc tccagtcgtg
tccc 24 <210> 35 <211> 24 <212> DNA <213> Artificial <220> <223>
An artificially synthesized primer sequence <400> 35 cagtctgtgc

tgactcagcc acco 24 <210> 36 <211> 24 <212> DNA <213> Atrtificial
Q212 <gg%>

<{213> Homo sapiens

{2200
<{221> €DS
222> (1).. (369)

{4007 58

cag gtc cag ctt gtg cag teci ggg got gag gteg cag aag cot gag ico 48
Gin Val Gin Leu Val Gln Ser Gly Ala Giu Val GIn Lys Pro Glu Ser

1 5 10 15

tcg gteg sag gte tcc tge zag got tet gga ggc acc ¢to acc aac tat g8

Ser Val Lys Val Ser Gvs Lys Ala Ser Giy Gly Thr Leu Thr Asn Tyr

20 25 30
gct atc ace tegg gty cga cag goo oot Zga caa ggg cott gag tzg atg 144
Ala lie Thr Trp Val Arg 6ln Ala Pro Gly Gin Gly Leu Giu Trp Met
35 40 45
gga agg atc atc cot atg att cat atg aca aat tac gea cag aag ttc 162
Gly Arg Ile ile Pro Met lle His Met Thr Asn Tyr Ala Gin Lys Phe
50 55 80
cag gge aga gtoe acg atit acc gog gac aat tocc acg aga aca goc tac 240
Gln Gly Arg Yal Thr 1le Thr Ala Asp Asn Ser Thr Arg Thr Ala Tyr
65 70 : 75 80
atg gag gtg aag agt ctec aga tect gac gac acg gos gta tat tat tgt 288

Met Glu Val Lys Ser lLeu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 20 85

gcg aga gat ttt ttc ggt tog ggg agt tac tat toce ggt cotg gac gtc 336
Ala Arg Asp Phe Phe Gly Ser Gly Ser Tyr Tyr Ser Gly Leu Asp Val
160 105 110



<223> An artificially synthesized primer sequence 13/95 <400> 36
cagtctgtgy tgacgcagcc gccc 24 <210> 37 <211> 22 <212> DNA <213>
Artificial <220> <223> An artificially sygthesized primer sequence <400>
37 cagtctgccc tgactcagcec is 22 <210> 38 <211> 24 <212> DNA <213>
Artificial <220> <223> An artificially synthesized primer sequence <400>
38 tcctatgwgc tgactcagcec acce 24 <210> 39 <211> 24 <212> DNA
<213> Artificial <220> <223> An
tee 8B /788 SR (RIS JG€ stC acc gte t

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

115
<210> 58
<211> 123
{212> PRT
213> Homo
<400> 59
Gin Val Gln
i
Ser Val Lys
Afa [le Thr
35
Gly Arg lle
50
Gin Gly Arg
B85
Met Glu Val

Ala Arg Asp

sapiens

Leu

Val

20

Trp

e

Val

Lys

Phe

Val

Ser

Val

Pro

Thr

Ser

85

Phe

Gln

Cys

Arg

Met

Ile

70

[.eu

Gly

Ser

Lys

Gin

lle

55

Thr

Arg

Ser

120

Gly Ala

Ala Ser

25

Ala Pro

40

His Met

Ala Asp

Ser Asp

Gly Ser

Glu

10

Gly

Gly

Thr

Ash

Asp

90

Tyr

Val

Gy

Gin

Asn

Ser

75

Thr

Tyr

Gin

Thr

Gy

Tyr

80

Thr

Ala

Ser

Lys

Leu

f.eu

45

Ala

Arg

Val

Gly

Pro Glu
15

Thr Asn
30

Glu Trp

Gln Lys

Thr Ala

Tyr Tyr

85

Leu Asp

Qtréigicially synthesized primer sgguence

Ser

Tyr

Met

Phe

Tyr

80

Cys

Val



tcctatgagc tgacacagcey accc 24 <210> 40 <211> 24 <212> DNA <213>
Artificial <220> <223> An atrtificially synthesized primer sequence <400>
40 tcttctgagc tgactcagga ccct 24 <21ﬁ7 1<211>24 <212>DNA <213>
Artificial <220> <223> An artificially synthesized primer sequence <400>
41 tcctatgagc tgatgcagcec accc 24 <210> 42 <211> 24 <212> DNA
<213> Artificial <220> <223> An artificially synthesized primer sequence

<400> 42 15/95 cagcctgtgc tgactcaatc atcc 24 <210> 43 <211> 24
100 105 110

Tro Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

210> 80

211> 383

<212> DNA

<{213> Homo sapiens

{2200
<221> CDS
222> (1).. (363)

<400> 60

cag
Gin
1

aag

Lys

ace
Thr

ate

lle

aga
Arg
65

ctg gtg caa tot gee get gag gteg aag aag cot gag tec icg gte 48
Leu Va! Gln Ser Gly Ala Glu Val Lys Lys Pro Glu Ser Ser Val

gtc toc tge aag got tot gea gEc ace ¢ic acc aac tat got ate 96
val Ser Cys Lys Ala Ser Gly Gly Thr Leu Thr Asn Tyr Ala lle
20 25 30

tgp gtg cga cag gec oot gga caa ggg ottt gag tge atg gga agg 144
Trp Val Arg Gin Ala Pra Gly Gln Gly teu Glu Trp Met Gly Arg
35 40 45

atc cot atg att cat atg aca aat tac goa cag aag tic cag ggC 162
Ile Pro Met |le His Met Thr Asn Tyr Ala Gin Lys Phe Gin Gly
50 55 60

gtc acg att acc gog gac aat tec acg aga aca gec tac atg gag 240
Val Thr |le Thr Ala Asp Asn Ser Thr Arg Thr Ala Tyr Met Glu
70 75 80



<212> DNA <213> Artificial <220> <223> An artificially synthesized
primer sequence <400> 43 cagcttgtgc tgactcaatc gccc 24 <210> 44
<211> 24 <212> DNA <213> Artificigds220> <223> An artificially
synthesized primer sequence <400> 44 ctgcctgtgc tgactcagcc cccg 24
<210> 45 <211> 24 <212> DNA <213> Artificial <220> <223> An
artificially synthesized primer sequence <400> 45 cagcctgtgc tgactcagcc
ayct 24 16/95 <210> 46 <211> 24 <212> DNA <213> Artificial <220>

gteg aag agt ctc aga tot gac gac acg goc gta tat tat tgt geg aga 288
Vai Lys Ser Leu Arg Ser Asp Asp Thr Ala VYal Tyr Tyr Cys Ala Arg

85 80 g5
gat ttt ttec ggt tog geg agi tac tat tcc ggt otg gac gto tgg gec 336
Asp Phe Phe Gly Ser Giy Ser Tyr Tyr Ser Gly Leu Asp Val Trp Gly
100 105 110
caa ggg acc acg gte ace gic tec tea 363
Gin @iy Thr Thr VYal Thr Val Ser Ser
115 120

210> 61

Q211> 11

212> PRT

<{213> Homo sapiens

{400> 61
Gin Leu Yal Gln Ser Gly Ala Glu Val Lys Lys Pro Giu Ser Ser Vai

1 5 10 15

iys Vai Ser Cys Lys Ala Ser Gly Gly Thr Leu Thr Asn Tyr Ala lle
20 25 30

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

tle |le Pro Met 1le His Met Thr Asn Tyr Ala Gin Lys Phe Gin Gly
50 55 60



<223> An artificially synthesized primer sequence <400> 46 caggctgtgc
tgactcagcc ggct 24 <210> 47 <211> 24 <212> DNA <213> Attificial
<220> <223> An artificially synthesizgg, primer sequence <400> 47
aattttatgc tgactcagcc ccac 24 <210> 48 <211> 24 <212> DNA <213>
Artificial <220> <223> An artificially synthesized primer sequence <400>
48 cagrctgtgg tgactcagga gccc 24 17/95 <210> 49 <211> 24 <212> DNA
<213> Artificial <220> <223> An artificially synthesized Prlmer sequence

Arg Vadafits> 49 Eﬁﬁafﬁ@tb“@ At eagha é\féaTﬁﬁ Ala Tyr Wet G

65

Vai Lys Ser

Asp Phe Phe

80

Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg

85

90

95

Gly Ser Gly Ser Tyr Tyr Ser Gly Leu Asp Val Trp Giy

100 105 110

Gin Giy Thr Thr Val Thr Val Ser Ser
115 120

210> 62
{211y 366
(212> DHA
{213> Homo sapiens
{2200
{221> C€DS
222> (1).. (366}
<400> 62
cag gtc cag ctg gta cag tet gga goa gag gtg gaa aag ocsc EZEE Eaf 48
Gin Val Glpn Leu Vai Gin Ser Gly Ala Glu Val Glu Lys Pro Gly Glu
1 5 10 15
tot otg asg atc ice tgt aag ggt tet gea 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 30
tgg atc ggc tgg gtg cgc cag ate coc gEg aaa ggc otg gag tgg atg 144
Trp lie Gly Trp Val Arg Gin Met Pro Gly Lys Gly Leu Giu Trp Met



geg
Gly

aaa
Lys
85

ett

Ley

geg
Ala

EgC
Gly

<210> 50 <211> 24 <212> DNA <213> Artificial <220> <223> An
artificially synthesized primer sequence <400> 50 cwgcctgtgc tgactcagcc
acct 24 <210> 51 <211> 24 <212> DN# <213> Artificial <220> <223>
An artificially synthesized primer sequence <400> 51 caggcagggc
tgactcagcc accc 24 18/95 <210> 52 <211> 24 <212> DNA <213>
Artificial <220> <223> An artificially synthesized primer sequence <400>
52 éascctaggacg gtgacct%g tccc 24 <210> 5§5<211> 24 <212> DNA

atg atc tat cct get gae tot gac acc atg tac agt cag tec tio 192
Met tle Tyr Pro Gly Asp Ser Asp Thr Met Tyr Ser Gin Ser Phe
50 bh 60

gge cag gtoc ace ctc tea gtc gac aag toc gtc agc acc goo ige 240
Gty GIn Val Thr Leu Ser Val Asp Lys Ser Val Ser Thr Ala Cys
70 75 80

cag tgg agc age otg cég gee tog gac act gee ctg tat tac tgt 288
Gln Trp Ser Ser Leu Gln Ala Ser Asp Thr Ala Leu Tyr Tyr Cys
85 90 95

aga gtc cot zac tta age agt gec teg cac ot ttt gac tac tgg: 336
Arg Val Pro Asn Leu Ser Ser Ala Trp His Ser Phe Asp Tyr Trp
100 105 110

cag gga acc ctg gtc acc gic tce tca 366
Gln Gly Thr Leu Vai Thr Val Ser Ser
115 120

210> 83

211> 122

212> PRY

<{213> Homo sapiens

<400> 63

Gin
1

Ser

Val Gln Leu Val Gin Ser Giy Ala-Glu Val Glu Lys Pro Gly Glu
5 10 15

Leu Lys lie Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Asn
20 25 30



<213> Artificial <220> <223> An artificially synthesized primer sequence
<400> 53 acctaggacg gtcagcttgg tccc 24 <210> 54 <211> 24 <212>
DNA <213> Artificial <220> <223> Agatificially synthesized primer
sequence <400> 54 acctaggacg gtcagctggg tgcc 24 <210> 55 19/95
<211> 24 <212> DNA <213> Atrtificial <220> <223> An artificially
synthesized primer sequence <400> 55 cgtcaccggt tcggggaagt agtc 24
<210> 56 <211> 23 <212> DNA <213> Artificial <220> <223> An
artificially synthesized primer sequence

Trp ile @iy Trp Val Arg Gin Met Pro Gly Lys Gly Leu Giu Trp Met

35

Gly Met lie Tyr
50

Lys Giy GIn Val
65

Leu Gin Trp Ser

Ala Arg VYal Pro
100

Gly Glin Gly Thr
115

Q210> 64
Q11> 375
<212> DNA

213> Homo sapiens

<220>
{221> CDS

222> (1)..(375)

400> 64

40

Pro Gly Asp Ser Asp Thr

55

Thr Leu Ser Val Asp Lys

Ser Leu GIn Aia Ser Asp

80

Asn Leu Ser Ser Ala Trp

105

Ley Val Thr VYal Ser Ser

120

45

Met Tyr Ser Gin Ser Phe
80

Ser Val Ser Thr Ala Cys
75 80

Thtr Ala Leu Tyr Tyr Cys
95

His Ser Phe Asp Tyr Trp
110

cag gtc cag ott gte cag tct gge gga gac tig gtt cag coct ggg sgg 48



Gln

teo

Ser

g8C
Gly

tet

Ser

aag
Lys
65

ctg

Leu

goa
Ala

gac

Asp

<400> 56 ggggaattct cacaggagac gag 23 <210> 57 <211> 23 <212>
DNA <213> Atrtificial <220> <223> An artificially synthesized primer
sequence <400> 57 ggcagttcca gatttg%gt get 23 <210> 58 <211> 369
20/95 <212> DNA <213> Homo sapiens <220> <221> CDS <222> (1)..
(369) <400> 58 Gag gto Gag ctt gtg Gag tot ggg get gag gtg Gag aag cot
gag too 48 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Gin Lys Pro Glu

Ser15 10 15 tog gtg aag gto too tgc aag get tot gga ggo acc oto acc aac
Veat ©F Ser Vel Bis Sesl Yer BysPepd-pfaVab G, G‘h%ﬁ'hgl’ku Thr Asn Tyr

20 25 30 get ate acc tgg gtg cga Gag goo cot gga t@aa ggg ott gag tgg atg
144 Ala lle Thr Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 35

40 45
ctc aga otec toc tgt gea goc tet gga ttc acc ittt gat gaa tat 96

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Glu Tyr
20 25 30

atg cac tzg gte cegt cag get cca geg aag gt ctg gag teg glc 144
Met His Trp Va! Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 4Q 45

ctt att agt geg gat gge gat tac aca teco tat got gac tot gtg 192
Leu lle Ser Gly Asp Gly Asp Tyr Thr Ser Tyr Ala Asp Ser Val
50 55 80

ggc cga ttoc acc atec tcc aga gac aac aat asa aac tce ctg tat 240
Gly Arz Phe Thr |le Ser Arg Asp Asn Asn Lys Asn Ser Leu Tyr
70 75 a0

caa atg aac agt ctg aga act gag gac acc goc tig tat tac tgt 288
Gln Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Leu Tyr Tyr Cys
85 a0 85

aaa gat ggg tac ccc tat ggc agg gac ttc tac tac tac tac atg 336
Lys Asp Gly Tyr Pro Tyr Gly Arg Asp Phe Tyr Tyr Tyr Tyr Met '
100 105 110

gte tge ggo aaa ggg acc acg gte acc gte toc tca 375
Val Trp Gy Lys Gly Thr Thr Val Thr Val Ser Ser
115 120 125

<210> 65

211> 125

{212> PRT

<{213> Homo sapiens



gga agg ate ate cot atg att cat atg aca eat tac gca Gag aag ttc 192 Gly
Arg lle lle Pro Met lle His Met Thr Asn Tyr Ala Gin Lys Phe 50 55 60 Gag
ggc age gto acg att acc gog gac eat tgggacg aga ace goo tac 240 Gin Gly
Arg Val Thr lle Thr Ala Asp Asn Ser Thr Arg Thr Ala Tyr 65 70 75 80 atg
gag gtg aag agt ctc age tot gac gac acg goc gta tat tat tgt 288 Met Glu
Val Lys Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85 90 95 gcg
gat ttt tto ggt tog ggg agt tac tat too ggt otg gac gtc 336 Ala Arg Asp

aga
<400> P%ir‘e Phe Gly Ser Gly Ser Tyr Tyr Ser Gly Leu Asp Val 100 105 110 21/95

tgg ggc caa ggg ace acg gtc ace gtc tee tea 369 Trp Gly Gin Gly Thr Thr

a1n vMakFhr dalSet BetaklBi126 y<Rsb0pb V5P tl» 82362 82p PRT <213>

Ser

Gly

Ser

Lys

85

Leu

Ala

Homo sapigns <400> 59 Gin Vgl Gin Leu Val Gin $er Gly Ala Glu Val Gin
Lys Pro Glu Ser 15 10 15 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Giy
Thr Leu Thr Asn Tyr 20 25 30 Ala lle Thr Trp Val Arg Gin Ala Pro Gly Gin
Gly Leu Glu Trp Met 35 40 45 Gly Arg lle lle Pro Met lle His Met Thr Asn

LYW A GILYSRNRIa Ala Ser Gly Phe Thr Phe Asp Glu Tyr

20 25 30

Met His Trp Ya! Arg Gin Ala Pro Giy Lys Gly Leu Glu Trp Val

35 40 45

Leu |ie Ser Gly Asp Gly Asp Tyr Thr Ser Tyr Ala Asp Ser Val
50 55 60

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

70 75 80

Gln Met Asn Ser Leu Arg Thr Glu Asp Thr Afa Leu Tyr Yyr Cys

86 90 95

Lys Asp @iy Tyr Pro Tyr Giy Arg Asp Phe Tyr Tyr Tyr Tyr Met

100 105 110

Asp Val Trp Gly Lys Gly Thr Thr Val Thr Val Ser Ser
115 120 125

{210> &6

211> 380

212> BNA



50 55 60 Gin Giy Arg Val Thr lle Thr Ala Asp Asn Ser Thr Arg Thr Ala Tyr
65 70 75 80 Met Giu Val Lys Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr
Tyr Cys 85 90 95 Ala Arg Asp Phe Phg,6ly Ser Gly Ser Tyr Tyr Ser Gly
Lau Asp Val 22/95 100 105 110 Trp Gly Gin Gly Thr Thr Val Thr Val Ser
Ser 115120 <210> 60 <211> 363 <212> DNA <213> Homo sapiens
<220> <221> CDS <222> (1).. (363) <400> 60 cag ctg gtg caa tot ggg
get gag gtg aag aag cot gag tee tog gtg 48 Gin Leu Val Gin Ser Gly Ala
1% Gl A3PYE Bys Pro Glu Ser Ser Val 1 5 10 15 aag gtc too tgc aag got tot
gga ggc ace etc ace aac tat got ate 96 Lys Val Ser Cys Lys Ala Ser Giy
Gly Thr Leu Thr Asn Tyr Ala He 20 25 30 ace tgg gtg cga cag goo cot
gga caa ggg ctt gag tgg atg gga agg 144 Thr Trp Val Arg Gin Ala Pro Gly
Gin Gly Leu Giu Trp Met Gly Arg 35 40 45 ate ate cot atg att cat atg aca
<221> agb%ac gca cag aag ttc cag ggc 192

€222>  (1).. (390)

<220>

<400> 66

cag gtt cag ctg gte cag tet gzg eza ggo tteg gta caa cot ggg gsgE 48
Gln Yal Gin Leu Val GIn Ser Gy Gly Giy Leu Val Gln Pro Gly Gly

i 5 10 15

tec ctg aga otc toc tegt gea acc tot ggg tte ace tit agg age tat 36

Ser Leuy Arg teu Ser Cys Ala Thr Ser Gly Phe Thr Phe Arg Ser Tyr

20 25 30
gac atg act tgg gte cgo cag gsct cca ggg aag ggeg otg gaa fgg gic 144
Asp Met Thr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
tea act atc agt ggg agt ggt ggt aga aca cac tac aca gac ice gitg 192
Ser Thr [le Ser Gly Ser Giv Gly Arg Thr His Tyr Thr Asp Ser Val
50 55 60
aag gegc ogg tte ace atc acc aga gac aat tcc aag age acg otz ittt 240
Lys Gly Arg Phe Thr lie Thr Arg Asp Asn Ser Lys Ser Thr Leu Phe
65 70 75 - 80
ctg caa atg aac ggc otz aga goc gag gac acg goo gla tat tac igt 288

Leu .Gln Met Asn Glv Leu Arg Ala Giu Asp Thr Ala VYal Tyr Tyr Cys
85 90 95

gog aaa ggEg gegc tta act goc agt ata gog gta gttt ggt caa ctg tac 336
Ala Lys Gly Gly Leu Thr Ala Ser lle Ala Val Vai Gly Gln Leu Tyr

100 106 110

gac tac cac gga atg gac ghtc tgg gegc caa ggg acc acg gtoc acc gte 384



lle lle Pro Met lle His Met Thr Asn Tyr Ala Gin Lys Phe Gin Gly 50 55 60
aga gtc acg att ace geg gac aat tee acg aga aca goo tac atg gag 240 Arg
Val Thr lle Thr Ala Asp Asn Ser Thr Aggedhr Ala Tyr Met Glu 65 70 75 80
23/95 gtg aag agt etc aga tot gac gac acg gee gta tat tat tgt gcg aga 288
Val Lys Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 85 90
95 gat ttt tto ggt tog ggg agt tac tat too ggt ctg gac gto tgg ggc 336 Asp
Phe Phe Gly Ser Gly Ser Tyr Tyr Ser Gly Leu As gal Trp? Gly 100 105

Asp Tyry i  §aYglif P g ity ﬁ”t@éytcg%/%égréﬁﬁ) & TAr Thr val Thr Val
SetiSer 115 120 <210%#61 <210 121 <21225PRT <213> Homo sapiens
<400> 61 Gin Lou Val Gin Ser Gly Ala Glu Val Lys Lys Pro Glu Ser Ser
Val 151015 Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Leu Thr Asn Tyr

Te¢ TR)3 lle 20 25 30 Thr Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Giu Trp Met

Ser S4Bly Arg 35 40 45 lle lle Pro Met lle His Met Thr Asn Tyr Ala Gin Lys Phe

14gin Gly 50 55 60

210> 67

211> 130

<212> PRT

<213> Homo sapiens

{400> 67
Gin Yal Gln Leu Val Gln Ser Gly Gly Giy Leu Val GIn Pro Gly Gly

1 5 10 15

Ser leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Arg Ser Tyr
20 25 30

Asp Met Thr Trp Val Arg Gin Ala Pro Giy Lys Gly Leu Glu Trp Val
35 40 45

Ser Thr 1le Ser Glv Ser Gly Gly Arg Thr His Tyr Thr Asp Ser Val
EQ b5 60

Lys Gly Arg Phe Thr 1ie Thr Arg Asp Asn Ser Lys Ser Thr Leu Phe
65 70 75 80

Leu Gin et Asn Gly Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95



24/95 Arg Val Thr He Thr Ala Asp Asn Ser Thr Arg Thr Ala Tyr Met Glu
65 70 75 80 Val Lys Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
Ala Arg 85 90 95 Asp Phe Phe Gly Ser&ly Ser Tyr Tyr Ser Gly Leu Asp
Val Trp Gly 100 105 110 GIn Gly Thr Thr Val Thr Val Ser Ser 115 120
<210> 62 <211> 366 <212> DNA <213> Homo sapiens <220> <221>
CDS <222> (1).. (366) <400> 62 cag gto Gag ctg gta cag tot gga gca
gag gtg gaa aag ccc ggg gag 48 Gin Val Gin Leu Val Gin Ser Gly Ala Glu
Val Glu Lys Pro Gly Glu 1 5 10 15 tot ctg aag ato too tgt aag ggt tot gga
tac ago ttt acc ago aac 96 Ser Leu Lys lle Ser Cys Lys Gly Ser Gly Tyr
Ala LySeriPheyl helSenrAsm 2825 B0Atggvatovgdciigg ity lcgoToag atg ccc ggg
aaa goeety gag tgg atg 14¢4,5Trp lle Gly Trp Valifrg Gin Met Pro Gly Lys
Gly Leu Glu Trp Met 25/95 35 40 45 ggg atg atc tat Oct ggt gac tot gac

acc atg tac agt cag too tto 192

Asp Tyr His Gly Met Asp Val Trp Gily Gin &ly Thr Thr Val Thr Val

115 120 125

Ser Ser
130

210
211>
212>
213>

{220>
223>

<400>

68

o1

DNA
Artificial

An artificially synthesized template |inker seqguence

68

ggacaatggt caccgtoctct tcaggtggte gtesttegge tggtgetest togegetsety

zogegategea catocagatg acccagtete o

{2100
211
{12
213>

220>
223>

{400>

69

28

DNA
Artificial

An artificially synthesized primer sequence

69

60

91



Gly Met lle Tyr Pro Gly Asp Ser Asp Thr Met Tyr Ser Gin Ser Phe 50 55
60 aaa ggc cag gtc acc ctc tea gto gac aag too gtc age acc goo tgc 240
Lys Giy Gin Val Thr Leu Ser Val Asp Q@SSer Val Ser Thr Ala Cys 65 70
75 80 Ott cag tgg age age ctg cag goo tog gac act goo ctg tat tac tgt 288
Leu Gin Trp Ser Ser Leu Gin Ala Ser Asp Thr Ala Leu Tyr Tyr Cys 85 90
95 gcg age gtc cot aac tta age agt goo tgg cac tot ttt gac tac tgg 336 Ala
Arg Val Pro Asn Leu Ser Ser Ala Trp His Ser Phe Asp Tyr Trp 100 105
goaccdtEgt FYEEAEteHEREEEY gtc acc gto too tea 366 Giy Gin Gly Thfteu Val
Thr Val Ser Ser 115 120 <210> 63 <211> 122 <212> PRT <213> Homo
sapiens <400> 63 Gin Val Gin Leu Val Gin Ser Giy Ala Glu Val Glu Lys
Pro Gly Glu 151015 Ser Leu Lys lie Ser Cys Lys Gly Ser Giy Tyr Ser
<210> KR Thr Ser Asn 20 25 30 26/95 Trp lle Gly Trp Val Arg Gin Met Pro Gly
{211>Lys Gly Leu Glu Trp Met 35 40 45 Gly Met lie Tyr Pro Gly Asp Ser Asp
<z12> TiggMet Tyr Ser Gin Ser Phe 50 55 60

213> Artificial

{2200

223> An artificially synthesized primer‘sequence

<400> 70
ggacaatggt caccgictet toaggige 28

Q1> M

211> 28

{212> DNA

213> Artificial

{2200

{223> An artificially synthesized primer sequence

<4000 Tt
gaaccotggt caccgictce tcaggieg 28

210> 72

211> 28

<212> DNA

213> Artificial

220>

{223> An artificially synthesized primer seguence

<400> 72
ggacoacggt caccgtetee toaggteg 28



Lys Gly Gin Val Thr Leu Ser Val Asp Lys Ser Val Ser Thr Ala Cys 65 70
7580 Leu Gin Trp Ser Ser Leu Gin Ala Ser Asp Thr Ala Leu Tyr Tyr Cys
8590 95 Ala Arg Val Pro Asn Leu Sekger Ala Trp His Ser Phe Asp Tyr
Trp 100 105 110 Gly Gin Gly Thr Leu Val Thr Val Ser Ser 115 120
<210> 64 <211> 375 <212> DNA <213> Homo sapiens <220> <221>
CDS <222> (1).. (375) <400> 64 cag gtc cag ott gtg cag tot ggg gga gac
ttg gtt cag cot ggg ggg 48 27/95 Gin Val Gin Leu Val Gin Ser Gly Gly Asp
Leu Val Gin Pro Gly Gly 15 10 15 toe etc aga ctc tea tgt gea goo tot gga
ttc ace ttt gat gaa tat 96 Ser Leu Arg Leu Ser Gys Ala Ala Ser Gly Phe
<210> Thg Phe Asp Giu Tyr 20 25 30 ggc atg cac tgg gtc cgt cag get cca ggg
11> a?g ggt ctg gag tgg gtc 144 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys
Gly Leu Glu Trp Val 35 40 45 tat ctt att agt ggg gat gge gat tac aca toe tat
<212> g@llac tot gtg 192 Ser Leu lie Ser Gly Asp Gly Asp Tyr Thr Ser Tyr Ala
<213> Asp:SarRVAl

2200

£923> An artificially synthesized primer seguence

400> 73
geagactggg tcatctegat gtecgateccg oo 32

210> 74

211> 32

<212> DNA

213> Artificial

<2207

223> An artificially synthesized primer sequence

400> 74

geagactgag tcatcacaac atccgatocg co 32

<210> 75

211> 32

212> DNA

213> Artificial

{220>

223> An artificially synthesized primer seguence

{4000 75
ggagactgcg icaacacaat ttccgatccg co 32



50 55 60 aag ggc cga ttc ace ate toe aga gac aac sat aaa aac tee ctg tat
240 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Asn Lys Asn Ser Leu Tyr
65 70 75 80 ctg caa atg aac agt ctg 3gaact gag gac ace goo ttg tat tac tgt
288 Leu Gin Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Leu Tyr Tyr Cys
85 90 95 gee aaa gat ggg tac coo tat ggc agg gac ttc tac the 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 ggc aaa ggg ace acg gtc ace gtc tee tca 375
Asp Val Trp Gly Lys Gly Thr Thr Val Thr Val Ser Ser 115 120 125 <210>
<210> 656211> 125 <212> PRT <213> Homo sapiens 28/95 <400> 65 Gin Val
<911> Gh Leu Val Gin Ser Gly Gly Asp Leu Val Gin Pro Gly Gly 1510 15 Ser
Lau Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Glu Tyr 20 25 30
212 GW’Met His In, Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 35 40 45
<213> SertliéirilelSer Gly Asp Gly Asp Tyr Thr Ser Tyr Ala Asp Ser Val 50 55
60 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Asn Lys Asn Ser Leu Tyr

220>

{923> An artificially synthesized primer seguence

400> 76
ggagactggg tcatcacgal ghtoocgatccg oo 32

Qo> 77

211> 32

<212> DNA

<213> Artificial

{2202

(293> An artificially synthesized primer sequence

400> 77
ggagactgeg tgagtetcgt ticogatecg co 32

210> 18

211> 32

{212> DNA

{213> Artificial

<2202

223> An artificially synthesized primer seguence

400> 78
ggagactegag toagcacaat ttcoecgatcecg oo 32



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 Tyr Gly Arg Asp Phe Tyr Tyr
Tyr Tyr Met 100 105 110 Asp Val Trps@sky Lys Giy Thr Thr Val Thr Val Ser
Ser 115120125 <210> 66 <211> 390 <212> DNA 29/95 <213> Homo
sapiens <220> <221> CDS <222> (1).. (390) <400> 66 cag gtt cag
ctggtg cag tot ggg gga ggc ttg gta caa cot ggg ggg 48 Gin Val Gin Leu
Val Gin Ser Gly Gly Gly Lau Val Gin Pro Gly Gly 1 5 10 15 too ctg aga
210 efd too tgt gca ace tot ggg ttc ace ttt agg ago tat 96 Ser Lou Arg Lou Ser
<211> C4%5 Ala Thr Ser Gly Phe Thr Phe Arg Ser Tyr 20 25 30 gac atg act tgg
¢212> OBRAE00 cag get cca ggg aag ggg ctg gaa tgg gtc 144 Asp Met Thr Trp Val
13> Axgtgjpc,ié\lzfl Pro Gly Lys Gly Leu Glu Trp Val 35 40 45 tca act ate agt ggg
agt ggt ggat aga aca cac tac aca gao too gtg 192 Ser Thr lle Ser Gly Ser
Gly Gly Arg Thr His Tyr Thr Asp Ser Val 50 55 60

<2200

{223> An artificially synthesized primer seguence

400> 79

ggoggotgeg toaacacaga ctgegatocg cocaccgecag ag 42

210> 80

211> 42

<212> DNA

<213> Artificial

<2200

{223> An artificially synthesized primer seguence

<400> 80
gcaggetgag toagageaga ctgegatocg ccaccgocag ag 42

<210> 81

211> 42

<212> DNA

<213> Artificial

2200

993> An artificially synthesized primer segquence

<400> 81
ggtegetgag tcagcacata ggacgatocg ccaccgooag ag 42

<210> 82



aag ggc egg ttc ace ate ace aga gac aat too aag ago acg ctg ttt 240 Lys
Gly Arg Phe Thr lle Thr Arg Asp Asn Ser Lys Ser Thr Lou Phe 65 70 75
80 ctg caa atg aac ggc ctg aga goo ggg4ao acg goo gta tat tae tgt 288
Leu Gin Met Asn Gly Lou Arg Ala Giu Asp Thr Ala Val Tyr Tyr Cys 85 90
95 gcg aaa ggg ggc tta act goo agt ata gcg gta gtt ggt caa ctg tac 336
Ala Lys Gly Gly Leu Thr Ala Ser lle Ala Val Val Gly Gin Lou Tyr 100 105
110 gac tae cac gga atg gac gtc tgg ggc caa ggg ace acg gtc ace gtc 384
<2112 36795 Asp Tyr His Gly Met Asp Val Trp Gly Gin Gly Thr Thr Val Thr Val
<212> 118A120 125 tcc tca 390 Ser Ser 130 <210> 67 <211>130 <212> PRT
<213> <gL37HHamo sapiens <400> 67 Gin Val Gin Leu Val Gin Ser Gly Gly Gly
Leu Val Gin Pro Giy Gly 15 10 15 Ser Leu Arg Leu Ser Cys Ala Thr Ser
Giy Phe Thr Phe Arg Ser Tyr 20 25 30 Asp Met Thr Trp Val Arg Gin Ala
<2202 Pro Giy Lys Gly Leu Glu Trp Val 35 40 45 Ser Thr lle Ser Gly Ser Giy Gly

<223> ARG TPF ik iRYT T RYABR:SRE VRl mer seauence

<400> 82
ggptocteag toagctcaga agacgatccg CCAGCECCaE ag 42

210> 83

211> 42

{212> DNA

213> Artificial

{220>

<223> An artificially synthesized primer seguence

<4007 83
ggeggtteag tecagtataac gitgcgatecg ccaccgecag ag 42

210> 84

211> 42

{212> DNA

213> Artificial

220>

(223> An artificially synthesized primer sequence
400> 84

gacggotgag tcagcacaga ctgcgatcog ccacogecag ag 42

<210> 85
Q211> 42



AV
Q213

220>
<223>

<4007

50 55 60 Lys Gly Arg Phe Thr lle 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 Ala Val
Tyr Tyr Cys 85 90 95 31/95 Ala Lys g%?ly Leu Thr Ala Ser He Ala Val
Val Gly GIn Lau Tyr 100 105 110 Asp Tyr His Gly Met Asp Val Trp Gly
GIn Gly Thr Thr Val Thr Val 115 120 125 Ser Ser 130 <210> 68 <211>
91 <212> DNA <213> Artificial <220> <223> An artificially synthesized
template linker sequence <400> 68 ggacaatggt caccgtctct tcaggtggtg
gt@ittcggg tggtggtggt tcgggtggtg 60 gcggatcgga catccagatg acccagtcte ¢
91, 521069 <211> 28 <212> DNA <213> Artificial <220> <223> An
artificially synthesized primer sequence <400> 69

An artificially synthesized primer seguence

85

teggeggctgag tcageataaa attcgateocg ccaccgoeag ag 42

210>
SR D
212>
{213>

{2202
223>

<400>

86

56

DNA
Artificial

An artificially synthesized primer seauence

86

gtoctegeaa ctegcgeccesa gocggeeaty goccaggtgs agotggtgea gtoteg 56

AL
2112

212>

213>

<220>
<223>

<400>

87

56

DNA -
Artificial

An artificially synthesized primer sequence

87

gtoctograa ctgegeccoa goocggecatg geccaggtca acttaaggga ghotes 56

<2100
<211
<12

88
56
DNA



32/95 gcaccctggt caccgtctce tcaggtgg 28 <210> 70 <211> 28 <212>
DNA <213> Artificial <220> <223> An artificially synthesized primer
sequence <400> 70 ggacaatggt cac g}&gct tcaggtgg 28 <210> 71 <211>
28 <212> DNA <213> Artificial <220> <223> An artificially synthesized
primer sequence <400> 71 gaaccctggt caccgtctcc tcaggtgg 28 <210> 72
<211> 28 <212> DNA <213> Artificial <220> <223> An artificially

synthesized primer sequence <400> 72 ggaccacggt caccgtctcc tcaggtgg
<213> 28r3379512d210> 73

{2202

{923> An artificially synthesized primer sequence

<400> 88
gtcotogoaa ctgoggecca gocggecate googaggtec agotegetega gtoteg 58

<210> 89

{211, 56

{212> DNA

213> Artificial

220>

<223> An artificially synthesized primer seguence

<400> 89
gtectcgoaa ctgcggocea goocggecaty goccaggtge agetgoagega gtoggs 56

{210> 90

211> 56

{212> DNA

213> Artificial

220>

£293> An artificially synthesized primer sequence

400> 90
gtectegeaa ctgoggecca gocggccatg goccaggtge agotgttgea gretge 56

210> 91

211> 56

{212> DNA

<213> Artificial



<211> 32 <212> DNA <213> Atrtificial <220> <223> An artificially
synthesized primer sequence <400> 73 ggagactggg tcatctggat
gtccgatceg cc 32 <210> 74 <211> 339%212> DNA <213> Atrtificial <220>
<223> An artificially synthesized primer sequence <400> 74 ggagactgag
tcatcacaac atccgatccg cc 32 <210> 75 <211> 32 <212> DNA <213>
Artificial <220> <223> An artificially synthesized primer sequence <400>
75 ggagactgcg tcaacacaat ttccgatccg cc 32 34/95 <210> 76 <211> 32
<212> DNA <213> Artificial

{220>

223> An artificially synthesized primer seguence

<4007 N
gtocctogeaa octgegegcceca gocggecatg geccaggtac agetgeagoa gtoags 58

210> 92
211> 48
212> DNA
213> Artificial

{2200

223> An artificially synthesized primer sequence

{400> 82
gagtcattct cgacttgcgg cogoacgttt gatttecace ttgetcce 48

210> 93

(211> 48

212> DNA

213> Artificial

220>

{223> An artificially synthesized primer seguence

{4000 93
gagteattet cgacttecgg scgeacgtitt gatctocage tiggtece 48

210> 94

<211> 48

<212> DNA

213> Artificial



223>

<400>

<220> <223> An artificially synthesized primer sequence <400> 76
ggagactgggtcatcacgat gtccgatccg cc 32 <210> 77 <211> 32 <212> DNA
<213> Artificial <220> <223> An artifigigdly synthesized primer sequence
<400> 77 ggagactgcg tgagtgtcgt ttccgatcecg cc 32 <210> 78 <211> 32
<212> DNA <213> Artificial <220> <223> An artificially synthesized
primer sequence <400> 78 ggagactgag tcagcacaat ttccgatccg cc 32
35/95 <210> 79 <211> 42 <212> DNA <213> Artificial <220> <223> An

artificially synthesized primer sequence <400> 79

An artificial ly synthesized primer sequence

94

gagtcattct cgacttgegg ccgeacgitt gatatccact tieegtece

<210>
Q112
<212>
213>

<2200
223>

<4007

95

48

DA
Artificial

An artificially synthesized primer sequence

85

gagtcattet cgacttegcegs ccogcacgiti gatctccacce tigegtece

<2102
Q211>
{212>
{2132

220>
223>

<400>

86

48

DNA
Artificial

An artificially synthesized primer seauence

96

gagtecattet bgacttgcgg cegoacgttt aatciccaght cgtgtece

<2107
2110
212>
213>

<220>

87

48

DNA
Artificial

48

48

48



ggcggctgag tcaacacaga ctgcgatccg ccaccgecag ag 42 <210> 80 <211>
42 <212> DNA <213> Atrtificial <220> <223> An atrtificially synthesized
primer sequence <400> 80 gcaggctgagdeagagcaga ctgcgatccg
ccaccgccag ag 42 <210> 81 <211> 42 <212> DNA <213> Atrtificial
<220> <223> An artificially synthesized primer sequence <400> 81
ggtggctgag tcagcacata ggacgatccg ccaccgcecag ag 42 <210> 82 36/95
<211> 42 <212> DNA <213> Artificial <220> <223> An atrtificially

<2282 5\ MU SLEG i e PYOsRE AR PLABT> 88§85 cctgag teagetcaga
agacgatccg ccaccgccag ag 42 <210> 83 <211> 42

<400> 97

gagicattoct cgactteogs cocgeacctag gacggtgace tiggteeo 48

<210> 98

{211> 48

<{212> DNA

213> Artificial

220>

€223> An artificially synthesized primer seguence

<400> 98
gagtcattct cgactigege cogeacctag gacggtcage tigztceo 48

<210> 99

<211) 48

<212> DNA

213> Artificial

220>

€223> An artificially synthesized primer seguence

<400> 99
gagtcattect cgactigogg cegcacctaa aacggtgage tgggtece 48

<210> 100
211> 782
<212> DNA
213> Artificial

220>
{223> An artificially synthesized scFv sequence



<212> DNA <213> Artificial <220> <223> An artificially synthesized
primer sequence <400> 83 ggcggttgag tcagtataac gtgcgatccg
ccaccgccag ag 42 <210> 84 <211> 212> DNA <213> Atrtificial
<220> <223> An artificially syntheS|zed9pr|mer sequence <400> 84
gacggctgag tcagcacaga ctgcgatccg ccaccgcecag ag 42 <210> 85 <211>
42 37/95 <212> DNA <213> Artificial <220> <223> An artificially
synthesized primer sequence <400> 85 tggggctgag tcagcataaa
attcgatccg ccaccgcecag ag 42 <210> 86 <211> 56 <212> DNA <213>
Artificial <220>

{2200
221> €0S
222> {1)..{780)

<400> 100

gog goc cag cog goc atg goc gag gtg cag otg gtg gag tet ggg oot 48
Ala Ala Gin Pro Ala Met Ala Glu Val GIn Leu Val Glu Ser Gly Pro

1 5 10 15

gag gig aag aag oot ggg acc toa gtg aag gte foc tge aag got tot 96

Glu Val Lys Lys Pro Gly Thr Ser Vai Lys Val Ser Cys Lys Ala Ser

20 25 30
gea tic ace tte act age tect tot ota cag teg gtz cga cag goo cgt 144
Gly Phe Thr Phe Thr Ser Ser Ser Leu &Gin Trp Val Arg 6ln Ala Arg
35 40 45
ggc cga cgo ott gag ttt ata gga cge cte gto ott gge agt gga aag 192
Gly Arg Arg Leu Glu Phe ile Gly Arg Leu Val Leu Gly Ser Gly Lys
50 55 60
aca aac tac goa cag aat ttc cac gaa aga gtc acc att aac agg gac 240

Thr Asn Tyr Ata Gin Asn Phe His Glu Arg VYal Thr lle Asn Arg Asp
65 70 75 80

atg tcc aca agc aca goc tac atg gag otg acc ggc ctg aga toc gaa 288
¥et Ser Thr Ser Thr Ala Tyr Met Glu lLeu Thr Gly Leu Arg Ser Glu
85 a0 95

gac acg gco gtg tat tat tgt gec gta gat tgg gttt age tac ggt gac 336
Asp Thr Ala Val Tyr Tyr Cys Ala Val Asp Trp Val Ser Tyr Gly Asp
106 105 110

tac gtt cac agt cgg gte ggt ttt gat atc teg ggc caa ggg aca atg 384
Tyr Val His Ser Arg Val Gly Phe Asp lle Trp Giy Gin Gly Thr Met



<223> An artificially synthesized primer sequence <400> 86 gtcctcgcaa
ctgcggcecca gecggcecatggeccaggtge agetggtgca gtetgg 56 <210> 87 <211>
56 <212> DNA- <213> Artificial <220%95223> An artificially synthesized
primer sequence <400> 87 gtcctcgcaa ctgcggcecca gecggcecatg
gcccaggtca acttaaggga gtctgg 56 <210> 88 <211> 56 <212> DNA 38/95
<213> Artificial <220> <223> An artificially synthesized primer sequence
<4P‘i%> 88 gtcctcgcaa q%qggccca gccggcecatgegeeccaggtge agetggtgga
gtctgg 56 <210> 89 <211>56 <212> DNA <213> Artificial <220> <223>
An artificially synthesized primer sequence <400> 89 gtcctcgcaa

gte addiQfgOtecagregganatggresaggigeageiyctggagtcogy &6 432

Vai Thr VYal Ser Ser Gly Gly Gly Gly Ser Gly Gly Gily Gly Ser Gly

130 135 140
get gegc gga tog gac ate gtg atg acc cag tot cea gac tec otg got 480
Gly Giy Gly Ser Asp [le Val Met Thr Gin Ser Pro Asp Ser Leu Ala
145 150 155 160
gtg tot otz gge gag age goc ace aic ace tge agg goc agt cag agt 528
Val Ser Leu Gly Glu Arg Ala Thr lle Thr Cys Arg Ala Ser Gin Ser
1685 170 175
gtt age age age tac tta goc tgg tac cag cag aag cot gge cag got 578

Va! Ser Ser Ser Tyr Leu Ala Trp Tyr Gin Gln Lys Pro Gly Gin Ala
180 185 190

coc agg cte ctc ate tat got gog toc agec agg goc act gge atc cea 624
Pro Arg Leu Leu 1le Tyr Ala Ala Ser Ser Arg Ala Thr Gly lle Pro

185 200 205
gac agg tte agt gge agt ggg cot gegg acg gac tic act ctc ace ate 672
Asp Arg Phe Ser Gly Ser Gly Pro Giy Thr Asp Phe Thr Leu Thr lle
210 215 220
agc aga ctg gag cot gaa gat ttt gea gta tat tat tgt cag cag tat 720
Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gln Tyr
225 230 235 240
gpt aac tca coc tia tte act ttc gge cot ggg acc aaa gtg gat ate 768
Gly Asn Ser Pro Leu Phe Thr Phe Gly Pro Gly Thr Lys Val Asp lle
245 250 255
aaa cgt gCE ECC EC 782

Lys Arg Ala Ala
260



<210> 90 <211> 56 <212> DNA <213> Artificial <220> <223> An
artificially synthesized primer sequence <400> 90 gtcctcgcaa ctgcggcecca
gccggcecatg gececcaggtge agcetgttgca gtgige 56 <210> 91 <211> 56 <212>
DNA <213> Atrtificial 39/95 <220> <223> An artificially synthesized
primer sequence <400> 91 gtcctcgcaa ctgcggcecca gecggcecatg
gcccaggtac agctgcagca gtcagg 56 <210> 92 <211> 48 <212> DNA
<213> Artificial <220> <223> An artificially synthesized primer sequence
<400> 92 gagtcattct cgacttgcgg ccgcacgttt gatttccacc ttggtccc 48 <210>
93 <211> 48 <212> DNA

210> 10t
211> 260
212> PRT
213> Artificial

{220
{223> Synthetic Construct

{400> 101
Ala Ala Gin Pro Ala WMet Ala Glu Val Gin Leu VYal Glu Ser Giy Pro

1 5 10 15

Glu Val Lys Lys Pro Gly Thr Ser Val Lys Val Ser Cys Lys Ala Ser
20 25 30

Giy Phe Thr Phe Thr Ser Ser Ser Leu Gin Trp Val Arg Gin Ala Arg
35 40 45

Giy Arz Arg Leu Glu Phe lle Gly Arg Leu Val Leu Gly Ser Gly Lys
50 55 60

Thr Asn Tyr Ala Gln Asn Phe His Glu Arg Yal Thr lie Asn Arg Asp
65 70 75 80

Met Ser Thr Ser Thr Ala Tyr Met Glu Leu Thr Giv Leu Arg Ser Glu
85 90 95

Asp Thr Ala Yal Tyr Tyr Cys Ala Vai Asp Trp Val Ser Tyr Gly Asp



<213> Artificial <220> <223> An artificially synthesized primer sequence
<400> 93 gagtcattct cgacttgcgg ccgcacgttt gatctccagc ttggtccc 48 <210>
94 <211> 48 <212> DNA <213> Artifigal 40/95 <220> <223> An
artificially synthesized primer sequence <400> 94 gagtcattct cgacttgcgg
ccgcacgttt gatatccact ttggtccec 48 <210> 95 <211> 48 <212> DNA <213>
Artificial <220> <223> An artificially synthesized primer sequence <400>
95 gaglgattct cgacttgcgg cegeacgttt gatctccacc tfggtccc 48 <210> 96
<211> <212> DNA <213> Artificial <220> <223> An artificially
synthesized primer sequence

Tyr Val His Ser Arg Val Gly Phe Asp lle Trp Gly Gin Gly Thr Met
115 120‘ 125

¥al Thr Val .Ser Ser Gly Gly Gly Giy Ser Gly Gly Gly Gly Ser Gly
130 135 140

Gly Gly Gly Ser Asp ile Val Met Thr Gin Ser Pro Asp Ser Leu Ala
145 150 155 160

Val Ser Leu Gly Glu Arg Ala Thr [le Thr Cys Arg Ala Ser Gin Ser
165 170 175

Val Ser Ser Ser Tyr lLeu Ala Trp Tyr Gln Gin Lys Pro Gly Gin Atla
180 185 190

Pro Arg Leu Leu lle Tyr Ala Ala Ser Ser Arg Ala Thr Gly lle Pro
195 200 205

Asp Arg Phe Ser Gly Ser Gly Pro Gly Thr Asp Phe Thr Leu Thr Iie
210 215 220

Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr
225 230 235 240

Gly Asn Ser Pro Leu Phe Thr Phe Gly Pro Gly Thr Lys Vai Asp lle
245 250 255



<400> 96 gagtcattct cgacttgcgg ccgcacgttt aatctccagt cgtgtccc 48 <210>
97 <211> 48 <212> DNA <213> Artificial <220> 41/95 <223> An
artificially synthesized primer sequenae/9§400> 97 gagtcattct cgacttgcgg
ccgcacctag gacggtgacc ttggtccc 48 <210> 98 <211> 48 <212> DNA
<213> Artificial <220> <223> An artificially synthesized primer sequence
<400> 98 gagtcattct cgacttgcgg ccgcacctag gacggtcagc ttggtccc 48
<210> 99 <211> 48 <212> DNA <213> Artificial <220> <223> An
artificially synthesized primer sequence <400> 99 gagtcattct cgacttgcgg
ccgcacctaa aacggtgacc ttggtccc 48 <210> 100

Lys Arg Ala Ala

<2102
211>
Q212>
213>

<2200
223>

<220>
221>
222>

<400>

gcg

Ala

1

gag
Glu

gga
Gly

=4:424
Gly

ace

gce

Ala

gtg
Val

tac

Tyr

aaa
Lys
50

atg

260
102
767
DNA
Artificial

An artificially synthesized scFv seguence

cos
(1).. (765)

102
cag ccg goc atg goc cag gtg cag chg cag gag Tog gZega gea 48
Gin Pro Ala ¥et Ala Gin Val Gin Leu GIn Glu Ser Gly Ala

aaa aag ccc gge gag tot ctg aag ate teo tgt aag gegt fct 96
Lys Lys Pro Gly Glu Ser Leu Lys lle Ser Cys Lys Gly Ser
20 25 30

ags ttt acc age aac tgg atc gege igg glg cgo cag atg ccc 144
Ser Phe Thr Ser Asn Trp lle Giy Trp Val Arg Gin Met Pro
35 40 45

gegc cteg gag tegg ateg ggg atg ate tat cot ggt gac tet gac 192
Gly Leu Glu Trp Met Gly Met lie Tyr Pro Gly Asp Ser Asp

55 60

tac agt cag tece ttc aaa ggc cag gtc acc cte teca gtc gac 240



Thr
65

aag

Lvs

tgg
Trp

teca

Ser

gac
Asp
145

gaa
Glu

tac

Tvr

ato

lle

gec
Gly

<211> 782 <212> DNA <213> Artificial <220> <223> An artificially
synthesized scFv sequence 42/95 <220> <221> COS <222> (1).. (780)
<400> 100 gcg goo Gag cog goo atg,gea gag gtg cag ctg gtg gag tot ggg
cot 48 Ala Ala Gin Pro Ala Met Ala Glu Val Gin Leu Val Glu Ser Gly Pro 1
510 15 gag gtg aag aag cot ggg ace toa gtg aag gtc too tgc aag get tot
96 Glu Val Lys Lys Pro Gly Thr Ser Val Lys Val Ser Cys Lys Ala Ser 20

25 30 gga ttc ace ttc act ago tot tot cta cag t tg,0ga cag goo ogt 144
Megs |)¥B Tl PRE ﬂ%‘PsLéPsgéP’ &P 8l Eln ?ﬁﬁg\ﬂ/%n%g ¢5h Ala Arg 35 40

45 ggc cga cgétt gag ttt ate gga €§g ctc gtc ctt ggc agfgga aag 192 Gly
Arg Arg Leu Glu Phe He Gly Arg Leu Val Leu Gly Ser Gly Lys 50 55 60
aca aac tac goa ca}% ea% %tc cac %aa aga ?totaceaatt aacagg ga 40 Thr
CRHTVEARCG R ASAPRE HECHT ARS VAT THF IfE ASRATG Asp 65 70 75 80
SeatyabSercdragslackvgdeudt atfrgatrotteadeydoty 2gatoo gaa 288 Met
Ser Thr SegsThr Ala Tyr Met GhgLeu Thr Gly Leu Agg Ser Glu 85 90 95

act goc ctg tat tac tegt gecg aga gte cot aac tta agc agt gcc 336
Thr Ala Leu Tvr Tyr Ovs Ala Arg Val Pro Asn Leu Ser Ser Ala

100 1056 110
cac tct ttt gac tac tgg ggc cag gEc acc ctg gte acc gtec too 384
His Sér Phe Asp Tyr Trp Giy Gin Gly Thr Leu Val Thr Val Ser
115 120 125

get gt ggt get tog ggt est get gZet teg get get ggc gga fog 432
Giy Gly Gly Gly Ser Giy Gly Gly Gly Ser Gly Gly Gly Gly Ser
130 135 140
atc cag atg acc cag toct cca ggc acc atg tec ttg tot cca geg 480
ile Gin Met Thr Gin Ser Pro Giy Thr Met Ser Leu Ser Pro Gly

150 155 160
aga goc ace otc tec tge agg gec agt cag agt gtt age acc acc 528

Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Thr Thr
165 170 175

tta goc tgg tat cag cag aaa cct ggc cag got coc aga ctc cic 578
Ley Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
180 185 180

tat ggt goa toc agc agg goc act gge atec cca gac agg tte agt 624
Tyr Giy Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
195 200 205

agt gegg tot ggg aca gac ttc act otc acc atc aac aga ctg gag 672
Ser Gly Ser Giy Thr Asp Phe Thr Leu Thr lle Asn Arg Leu Glu



gac acg goo gtg tat tat tgt goo gta gat tgg gtt ago tac ggtgac 336 Asp Thr
Ala Val Tyr Tyr Cys Ala Val Asp Trp Val Ser Tyr Gly Asp 100 105 110 tac
gtt cac agt egg gtc ggt ttt gat atc tgg ¢8y85caa ggg aca atg 384 Tyr Val His
Ser Arg Val Gly Phe Asp lle Trp Gly Gin Gly Thr Met 43/95 115 120 125
gtc acc gtc tot tea ggt ggt ggt ggt tog ggt ggt ggt ggt tog ggt 432 Val Thr
Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 130 135 140 ggt
21gdC gga tog gac atg gtg atg acc cag topgia gac tee ctg got 480 Gly Gly
Gly Ser Asp lle Val Met Thr Gin Ser Pro Asp Ser Leu Ala 145 150 155 160
gtg tot ctg ggc gag agg gee ace ate ace tgc agg gee agt cag agt 528 Val
cet gaBegatett GEEGRIAGALATheHeaT macys N\ ARESErGHSer 165970 175

Pro 6EA3PPAOR ROGIAGHaTgeaigEIACia0TGA/ARGaOEEIREA] get 576 Val
Ser Ser Ser Tyzr !Ieu Ala Trp Tyr G%Qm Lys Pro Gly Gjp,Ala 180 185 190
225 3
COO0 agg etc etc ate tat get gcg tee age agg goo act ggc ate eta 624 Pro
Arg Leu Leu lle Tyr Ala Ala Ser Ser Arg Ala Thr Gly lle Pro 195 200 205

cte adiaeraggdleaghggcagugg g eotaygmcaagaziiczagtic acc ate 6762 Asp
Leu T Arghlgi}ﬁ SS GéYySﬁ(rq_}’sPrQUQJJYuTWeALS,@ apg ﬂy keu Thr lle 210 215

0 age ge ctg gag cot gaa gat ttt gca gta tat tat tgt cag cag tat 720 Ser
Arg Leu Gkf#*Pro Glu Asp Phe AR val Tyr Tyr Cys A Gin Tyr 225 230
235 240

210> 103
<211> 255
212> PRT
{213> Artificial

{220
{223> Synthetic Construct

<400> 103
Ala Ala Gin Pro Ala Met Ala GIn Vai Gin Leu GIn Glu Ser Gly Ala

1 5 10 15

Glu Val Lys Lys Pro Gly Glu Ser Leu Lys iie 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

Giy Lys Gly Leu Giu Trp Met Gly Met lle Tyr Pro Giy Asp Ser Asp
50 55 80



ggt aac tea ccc tta ttc act ttc ggc cot ggg acc aaa gtg gat ate 768 Gly Asn
Ser Pro Leu Phe Thr Phe Gly Pro Gly Thr Lys Val Asp lle 245 250 255
aaa cgt gcg gcc go 782 Lys Arg Ala Am260 44/95 <210> 101 <21 U 260
<212> PRT <213> Artificial <220> <223> Synthetic Construct <400>
101 Ala Ala Gin Pro Ala Met Ala Glu Val Gin Leu Val Glu Ser Giy Pro 15
10 15 Glu Val Lys Lys Pro Gly Thr Ser Val Lys Val Ser Cys Lys Ala Ser

20 5§0 %Ay Phe Thr Phe hrger Ser. hSe Ley Gin Trp Val Arg Gin Ala
Thr M?&r ¥35%0 I'g éﬁ'; girqﬁ B‘a ELyu u%fﬁeT ré%l'f/liera ?%lu%gl Leu Gly Ser
65 Gly Lys 505580 Thr Asn Tyr Ala®Bin Asn Phe His GI&%rg Val Thr lle

Asn Arg Asp 65 70 75 80 Met Ser Thr Ser Thr Ala Tyr Met Glu Leu Thr

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

Trp Val Ser Tyr Gly Asp 45/95
Lys Ser Val Ser Thr Ala Tyr Leu Gin Trp Ser Ser Leu Gin Ala Ser

85 : 90 95

Asp Thr Ala Leu Tyr Tyr Cys Ala Arg Val Pro Asn leu Ser Ser Ala
100 105 110

Trp His Ser Phe Asp Tyr Trp &ly Gin Gly Thr Leu Val Thr Val Ser
115 120 125

Ser Giy Gly Gly Gly Ser Giy Gly Gly Giy Ser Gly Gly Giy Gly Ser
130 135 140

Asp lle Gin Met Thr GIn Ser Pro Gly Thr ¥et Ser Leu Ser Pro Gly
145 150 155 160

Giu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Thr Thr
165 170 175

Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu
180 185 190

ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly ile Pro Asp Arg Phe Ser
195 200 205

Gly Ser Glvy Ser Giy Thr Asp Phe Thr Leu Thr lle Asn Arg Leu Glu



Pro G
225

100 105 110 Tyr Val His Ser Arg Val Gly Phe Asp lle Trp Gly Gin Gly Thr
Met 115 120 125 Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly
Gly Ser Gly 130 135 140 Gly Giy Giys&es Asp lle Val Met Thr Gin Ser Pro
Asp Ser Leu Ala 145 150 155 160 Val Ser Lou Gly Glu Arg Ala Thr lle
Thr Cys Arg Ala Ser Gin Ser 165 170 175 Val Ser Ser Ser Tyr Leu Ala
Trp Tyr Gin Gin Lys Pro Gly Gin Ala 180 185 190 Pro Arg Leu Leu lle Tyr

fla Ala Ser Ser ArggAla Thr Giy lle Pro,J95 200 205 Asp Arg Phe Ser

Gly Ser Gly Pro Gly Thr Asp Phe Thr Leu Thr lle 210 215 220 Ser Arg
Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys GIn GIn Tyr 225 230 235
240 Gly Asn Ser Pro Leu Phe Thr Phe Gly Pro Gly Thr Lys Val Asp lle
RARs%9Eh€ 90 49051y 3ArayAla AlR 268, <J1 DX 02+ 21> 767 <212>
DNA <213> Artéfécial <220> <223>3én artificially synth&%ized ScFv

2 2
sequence

Leu Thr Phe Gly Gly Giy Thr Lys Leu Glu ile Lvys Arg Ala Ala

245 250 255
210> 104
{211> 788
{212> DNA
213> Artificial
{2202
£223> An artificialiy synthesized scFv seguence
{2200
221> CDS
222> (1).. (788)
{400> 104
ZCE goC cag cGg gog atg goc cag glg cag ctg cag gag tog gEg gga 48
Ata Ala Gin Pro Ala Met Afla Gin Val Gin Leu Gin Giu Ser Gly Gly
1 5 10 15
gac ttg gtt cag cct gEg zeg toe otc aga cte tee tgt gea goo tot 96
Asp Leu Val Gin Pro Gly Giy Ser Leu Arg Leu Ser Cvs Ala Ala Ser

20 25 30

gega ttc acc tit gat gaz tat gege atg cac tgg gtc cgt cag get cea 144

Gty Phe Thr Phe Asp Glu Tyr Gly Met His Trp Vai Arg Gln Ala Pro

35 40 45



<220> <221> CDS <222> (1).. (765) <400> 102 gcg gee cag cog gee
atg gcc cag gtg cag ctg cag gag tog gga gca 48 Ala Ala Gin Pro Ala Met
Ala Gin Val Gin Leu Gin Glu Ser Gly Alad 5 10 15 gag gtg aaa aag ccc
ggg gag tot ctg aag ate too tgt aag ggt tot 96 Glu Val Lys Lys Pro Gly Glu
Ser Leu Lys lle Ser Cys Lys Gly Ser 20 25 30 gga tao ago ttt ace age aac
tgg ate ggc tgg gtg ego cag atg coo 144 Gly Tyr Ser Phe Thr Ser Asn Trp
lle Gly Trp Val Arg Gin Met Pro 35 40 45 aaa ggc ctg gag t tg 9gg
zeg aag PEhects B J§F FiE (StTgRd B3 iy ﬁg%ﬁ/ E%cu% ut%p Metg% § Met
Gly Lybedlyr Rro Gly FspV8ePispes0!56 6O atly ateptdidagsrdymoo tto aaa ggc
5&ag gtc ace ctc tcasgtc gac 240 47/95 §hr Met Tyr Ser Gin Ser Phe Lys
Gly Gin Val Thr Leu Ser Val Asp 65 70 75 80 aag too gtc age ace got tac
ctt Gag tgg age age ctg cag goo tog 288 Lys Ser Val Ser Thr Ala Tyr Leu
aca @il SetBetdtett GATARISEEBL TS FHedc et Hfo4aY tat tat?fyt gcg

Thr $&03/810 GOKERGHAVRYOLAYIYPREBBhATRATINN AR A adzTaRTYr Cys Ala Arg
Val Pro Asn LeH)Ser Ser Ala 100 195 110 tgg cac tot tffgac tac tgg ggo

6 cag ggc acc ctg gtc ace gtc too 384 Trp His Ser Phe Asp Tyr Trp Gly Gin
Gly Thr Lou Val Thr Val Ser
aac aat aaa aac toe otz tat ctg 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 90 g5

gac acc goc ttg fat tac tgt gca asa gat ggg tac ccc tat ggo 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 ggc asa ggg acc acg gto 384
Asp Phe Tyr Tyr Tyr Tyr Met Asp Val Trp Gly Lys Gly Thr Thr Val
115 120 125
acc gte toec teca ggt got ggt ggt teg gt ggt get gec tct'ggc ggt 432
Thr Yal Ser Ser Gly Gly Gly Gly Ser Gly Giy Gily Gly Ser Gly Gly
130 135 140
ggc gea iog cag tot got ctg act cag cca cot teca gog tot ggg ace 480
Gly Gly Ser Gin Ser Ala Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr
145 150 155 160
ccc ggg cag agg gte ace atc tot gt tet gga age age toe aac ate 528

Pro Gly Gln Arg Val Thr [le Ser Cys Ser Gly Ser Ser Ser Asn lle
165 170 175

gaa act aat tat gta tac tgg tac cag cag cic cog g£ga acg ECC CcoC 576
Glu Thr Asn Tyr Val Tyr Trp Tvr Gin Gin Leu Pro Gly Thr Ala Pro

180 185 190

ageg cte cte ate toct atg aat aat cac cgg ccc tca ggg gic oot gac 624



Arg

cga

Arg

115 120 125 tea ggt ggt ggt ggt tog ggt ggt ggt ggt tog ggt ggt ggc gga tog
432 Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 130

135 140 gac ate cag atg ace cag tot Gpgggc ace atg too ttg tot Coe ggg
480 Asp lle Gin Met Thr Gin Ser Pro Gly Thr Met Ser Lou Ser Pro Gly
145 150 155 160 gaa,aga goo ace otc too tgc agg goo agt cag agt gtt age
ace ace 528 Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser
Thr Thr 165 170 175 tac tta goo tg tat ca aaa cot ggc cag get coo
Lehhettd @B TSP AP AR T yr ?5‘??6 ‘L EpFEGNGin Ala Pro Arg
Letsteu 180 185 190 &@é tat ggt gca too agebagg goo act ggc ate Coe
gac agg tto agt 624 lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp
Phe Ser 195 2 0 205 ggo agt ace c tto act ctg.gce ate
t%a%cétg%gotgcﬁaaa éﬁ?%g? C%gag (IE- ,&sp ealghr Lou Thr lle
Pirshenrg) ¥ S¢'Gly4 82956 '2’1@”'21@?'220%@?@&@‘{]&'@ 2ttldeadetg tat tac tgt cag
21AcC tat gtt ago tca egg 720 Pro Glu AsgeéPhe Ala Val Tyr Tyr Cys Gin His
Tyr Val Ser Ser Arg 225 230 235 240 ctc act ttc ggc gga ggg acc aag ctg
gag atc aaa cgt gcg gee go 767 Lau Thr Phe Giy Giy Gly Thr Lys Leu Giu

geg ciqeEy oG §a8 FA 208 B P56 St ARy set (B & 25 e 5at
Gly Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Afa Trp Asp
225 230 235 240
gac . ggc ctg agt ggt cteg cgt tgg stg tic gegc gga ggg acc aag ctg 768
Asp Gly Leu Ser Gly Leu Arg Trp Val Phe Gly Gly Gly Thr Lys Leu
245 250 255

acc gtc cta gegt geg goe go 788
Thr Val Leu Giv Ala Ala

260
<210> 105
<211> 2862
{212> PRT

213> Artificial

{220
(223> Synthetic Construct

<400> 105

Ala
1

Asp

Ala Gin Pro Ala Met Ala Gln Val Gin Leu Gin Glu Ser Gly Gly
5 10 15

Leu Val Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25 30



Gly

Gly

Thr

65

Asn

Asp

Asp

Thr

Gly

145

Pro

<212> PRT <213> Artificial <220> <223> Synthetic Construct <400>
103 Ala Ala Gin Pro Ala Met Ala Gin Val Gin Leu Gin Glu Ser Gly Ala 15
10 15 Glu Val Lys Lys Pro Gly Glu S&¥/¢%u 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 Gly Lys Giy Leu Glu Trp Met Gly Met lle Tyr Pro Gly Asp
Ser Asp 50 55 60 49/95 Thr Met Tyr Ser Gin Ser Phe Lys Gly Gin Val
Thr Lau Ser Val Asp 65 70 75 80 Lys Ser Val Ser Thr Ala Tyr Leu Gin
Trp Ser Ser Leu Gin Ala Ser 85 90 95 Asp.Thr Ala Leu Tyr Tyr Cys Ala
PWrd R7aFsrdSRsh' ¥ 'S EPsletalli® 1656 185 ’irigo i BEr Phe Asp Tyr
TrgBly Gin Gly Thr Le#0Val Thr Val Ser 138 120 125 Ser Gly Gly Gly
Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 130 135 140 Asp lle Gin
Met Thr Gin Ser Pro Gly Thr Met Ser Lau Ser Pro Gly 145 150 155 160
Giu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Thr Thr 165 170

L9s7Gly Leu Glu Trp Val Pro Leu [le Ser Gly Asp Gly Asp Tyr
50 bh 60
Ser Tyr Ala Asp Ser Val Lys &ly Arg Phe Thr ile Ser Arg Asp

70 75 80

Asn Lys Asn Ser lLeu Tyr Leu Gin Met Asn Ser teu Arg Thr Glu
85 90 95

Thr Ala Leu Tyr Tyr Cys Ala Lys Asp Gly Tyr Pro Tyr Gly Arg
100 105 110

Pha Tyr Tyr Tyr Tyr Met Asp Yal Trp Gly Lys Gly Thr Thr Val
115 120 125

Val Ser Ser Gly Gly Gly Gly Ser Giy Gly Gly Gly Ser Gly Gly
130 135 140

Gly Ser Gin Ser Ala Leu Thr Gin Pro Pro Ser Ata Ser Gly Thr
150 155 160

Gly Gin Arg Val Thr lle Ser Cys Ser Gly Ser Ser Ser Asn lle
165 170 175



Giu

Arg

Arg

Gly

225

Asp

Thr

Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 180
185 190 lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
195 200 205 Gly Ser Gly Ser Giy ThizAsp Phe Thr Leu Thr lle Asn Arg
Leu Glu 50/95 210 215 220 Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin His
Tyr Val Ser Ser Arg 225 230 235 240 Leu Thr Phe Gly Gly Gly Thr Lys
Lou Glu He Lys Arg Ala Ala 245 250 255 <210> 104 <211> 788 <212>
DNA <213> Atrtificial <220> <223> An artificia y,S nthssized ScFv
TRed§Rnds Eobs J5815ChHE Yo (1° §6% 2%(5 2004 geg gec cag
cog go®B8atg goo cag gtg cad®tg cag gag tog gd§yga 48 Ala Ala Gin Pro
Ala Met Ala Gin Val Gin Leu Gin Glu Ser Gly Gly 1 5 10 15 gao ttg gtt cag
cot ggg ggg too etc age oto too tgt goa gcc tct 96 Asp Lou Val Gin Pro
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser 20 25 30 gga ttc acc ttt gat
LynagatldacSarghescregy /st ¢t 45§ Qo éea Gum 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 Giu Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp
230 235 240

Gly Leu Ser Gly Leu Arg Trp Val Phe Gly Gly Gly Thr Lys Leu
245 250 255

Val leu Giy Ala Ala
260

{210> 106
211> 788
<212> DNA
<213> Artificial

220>

{223> An artificially synthesized scFv seguence

£220>
{221> CDS
222> (1)..(786)



<4007

Gly Phe Thr Phe Asp Glu Tyr Gly Met His Trp Val Arg Gin Ala Pro 35 40
45 51/95 ggg aag ggt otg gag tgg gtc cot ctt att agt ggg gat ggc gat tac
192 Gly Lys Gly Leu Glu Trp Val Prodses lie Ser Gly Asp Gly Asp Tyr 50
55 60 sea tee tat get gac tot gtg aag ggo oga ttc ace ate too aga gac 240
Thr Ser Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr lle Ser Arg Asp 65 70 75
80 sac aat aaa aac too ctg tat ctg caa atg aac agt ctg aga act gag 288
AsggAsn Lys Asn Ser Leu Tyr Leu Gin Met Asn Ser Leu Arg Thr Glu 85 90
95 gac ace goo ttg tat tac tgt gca aaa gat ggg tac ccc tat ggc agg 336

808 B9 FRRHICA I el T e TVRE S A RRE e P\ SRECHIET PP REETSA Gy Arg*i00 105

Ala
1

gac

Asp

gga
Gly

ggg
Gly

aca
Thr
65

aac

Asn

gac

Asp

gac

Asnp

acc
Thr

Al @ gRedtd tadi¢acitac@br g §bc igte Bjg dde daa §ggee acg gtc 384
Asp Phe Tyr Tyr Tyr Tyr Met Asg Val Trp Giy Lys Gly Thr Thr Val 115 120
125 ace gto too tea ggt ggt ggt ggt tog ggt ggt ggt ggc tot ggc ggt 432 Thr
Val Ser Ser Giy Gly Gly Gly Ser Gly Giy Gly Gly Ser Gly Gly 130 135 140

gy etggerthgataseotgfttety Aot 28Ry Yealsot t6a gey et dad ace 486 Gly

L&alwsies @inSetilaikese T heGirPrafseSerAle Sar SéyrThr 145 150 155
160 CG, 999 cag agg gtc afc tot tgt tot gga.age age too aac ate 528
Pro Gly Gin Arg Val Thr lle Ser Cys Ser Gly Ser Ser Ser Asn lle 165 170
175 gaa act aat tat gta tac tgg tac cag cag ctc cog gga acg gee coo 576

ttc acc ttt gat gaa ftat gego atg cac tgg gte cgt cag get cea 144
Phe Thr Phe Asp Glu Tyr Gly Met His Trp Val Arg Gin Ala Pro

35 40 45
aag get ctg gag tgg gic tet ctt att agt gegg gat gge gat tac 182

Lys Gly Leu Glu Trp Val Ser Leu ile Ser Giy Asp Gly Asp Tyr
50 bh 60

tec tat got gac tot gtg aag ggc cga tic goc atc toe aga gac 240
Ser Tyr Ala Asp Ser Val Lys Gly Arg Phe Ala lie Ser Arg Asp
70 75 80

aat aaa aac toc ctg tat otz caa atg aac agt ctg aga act gag 288
Asnh Lys Asn Ser Leu Tyr Leu Gin Met Asn Ser Leu Arg Thr Glu
85 a0 g5

ace geo ttg tat tac tgt gea aaa mat ggg tac coe tat gge agg 3386
Thr Ala Leu Tyr Tyr Cys Ala Lys Asp Gly Tyr Pro Tyr Gly Arg

100 105 110
ttc tac tac tac tac atg gac gte tgg ggc caa ggg acc acg gto 384
Phe Tyr Tyr Tyr Tyr Met Asp Vai Trp Gly Gln Gly Thr Thr Val
115 120 125
gtc toc toca ggt got get get tog gt ggt ggt gec tot gge get 432

Va! Ser Ser Gly Gly Gly &y Ser Gly Gly Gly Gly Ser Gly Gly
130 135 140



Glu Thr Asn Tyr Val Tyr Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro 180 185
190 agg etc etc atc tot atg sat sat cac egg ccc tca ggg gtc cot gac 624
52/95 Arg Leu Leu lle Ser Met Asn Asiklis Arg Pro Ser Gly Val Pro Asp
195 200 205 cga ttc tot ggc tee aag tot ggc acc tca gcc tee ctg goo atc agt
672 Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lle Ser 210
215 220 ggg etc cgg tee gag gat gag got gat tat tac tgt gea gca tgg gat
720 Gly Leu Arg Ser Glu Asp Glu Ala @SZP Te/r L}/r Cys Aéla Ala TJ&Asp
gec a8 Eo8 P8 ISH AR (AR FGE G oSt et et Gt T6c gga 69y acc
Gly Azmgectd 68en¥p! GisuLBu Sér Gy IPsa Asg ¥ip % Phe By Gly Gly Thr
145 Lys Leu 245 25@¢255 acc gtc cta ggisgcg goo go 788 Thbe Val Lou Gly Ala
Ala 260 <210> 105 <211> 262 <212> PRT <213> Artificial <220>
<223> Synthetic Construct <400> 105 Ala Ala Gin Pro Ala Met Ala Gin
coo 2aEaPTEiRERE GIRRGRESSF GREGRF1252 62P5a ks hLetfy aFGin Pré€ly Gly
Pro 65€6 kebrArgal eunSer«Cys AdpsBarSely Ser Ser Ser Asn |le

165 170 175

gaa act aat tat gia tac tgz tac cag cag ctc cocg gga acg gCC CoC 576
Glu Thr Asn Tyr Val Tyr Trp Tyr Gin GIn Leu Pro Gly Thr Ala Pro
180 185 180

aag ctc cic ate et atg aat aat cac cgg coc tea ggg gic cet gac 624
Lys Leu Leu lle Ser Met Asn Asn His Arg Pro Ser Gly Val Pro Asp
185 200 205

cga tte tot gge tec aag tot gge acc teca gco toc otg goc ate agt 672
Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lie Ser
210 215 220

gge cte cgg tce gag gat gag got gat tat tac tgt gca goa teg gat 720
Giy Leu Are Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp

225 230 235 240
gac ggc cotg agt ggt otg cgt tgg gig titc gegc gega zgg aco aag gte 768
Asp Gly Leu Ser Gly Leu Arg Trp Val Phe Gly Gly Gly Thr Lys Val
245 250 255

acc gtc cta ggt gog goc gc 788
Thr Val Leu Gly Ala Ala

260
{210> 107
211> 262
<212> PRT

213> Artificial



20 25 30 53/95 Gly Phe Thr Phe Asp Glu Tyr Gly Met His Trp Val Arg Gin
Ala Pro 35 40 45 Gly Lys Gly Leu Glu Trp Val Pro Leu lie Ser Gly Asp Gly
Asp Tyr 50 55 60 Thr Ser Tyr Ala Asp-ggr Val Lys Gly Arg Phe Thr lle
Ser Arg Asp 65 70 75 80 Asn Asn Lys Asn Ser Leu Tyr Lou Gin Met Asn
~ Ser Leu Arg Thr Glu 8590 95 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 Lys Gly Thr Thr Val 115 120 125 Thr Val Ser Ser Gly Gly Gly
Gly Ser Gly Gly Gly Gly Ser Gly Gly 130 135 140 Gly Gly Ser Gin Ser Ala
¢220>Lou Thr Gin Pro Pro Ser Ala Ser Gly Thr 145 150 155 160 Pro Gly Gin
<223>Ar§,r¥ﬁeg'@r lie Ser Gys Ser Gly Ser Ser Ser Asn lie 165 170 175 54/95
Glu Thr Asn Tyr Val Tyr Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro 180 185
190 Arg Leu Leu He Ser Met Asn Asn His Arg Pro Ser Gly Val Pro Asp
<400> 19857200 205 Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lle

Ser 210 215 220 Gly Lau Arg Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala
Ala Alpgaﬁ-lrr(prBSR[a Met Ala Gin Val GIn Leu Glin Glu Ser Gly Gly

1 5 10 15

Asp Leu Val @In Pro Gly Gly Ser Leu Arg lLeu Ser Cys Ala Ala Ser
20 25 30

Giv Phe Thr Phe Asp Glu Tyr Gly Met His Trp Val Arg Gin Als Pro
35 40 45

Gly Lys Giy Leu Glu Trp Val Ser Leu lle Ser Gly Asp Giy Asp Tyr
50 55 60

Thr Ser Tyr Ala Asp Ser Val Lys Gly Arg Phe Ala lle Ser Arg Asp
85 70 75 80

Asn Asn Lys Asn Ser Leu Tyr Leu Gln Met Asn Ser Leu Arg Thr Glu
85 90 85

Asp Thr Ala Leu Tyr Tyr Cys Ala Lys Asp Gly Tyr Pro Tyr Giy 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

Asp

Thr

225 230 235 240 Asp Gly Leu Ser Gly Leu Arg Trp Val Phe Gly Gly Gly
Thr Lys Leu 245 250 255 Thr Val Leu Gly Ala Ala 260 <210> 106 <211>
788 <212> DNA <213> Artificial <22@%<223> An artificially synthesized
scFv sequence <220><221> CDS <222> (1).. (786) 55195 <400> 106
gcg gcc cag cog goo atg gcc cag gtg Gag otg cag gag tog ggg gga 48 Ala
Ala Gin Pro Ala Met Ala Gin Val Gin Leu Gin Glu Ser Gly Gly 1 510 15
gac ttg gtt cag cot ggg ggg too etc aga ctc too tgt gca goo tot 96 Asp Lau
Val GIn Pro Gly Gly Ser Lau Arg Leu Ser Cys Ala Ala Ser 20 25 30 gga

VatkSatcSat gy gHl atvghty atercabri§yrof et ¥t g St 8 144 Gly Phe Thr

138he Asp Glu Tyr GlssMet His Trp Val Argp Gin Ala Pro 35 40 45 ggg aag
ggt ctg gag tgg gto tot ctt att agt ggg gat ggo gat tac 192 Gly Lys Gly Leu
Glu Trp Val Ser Leu lie Ser Gly Asp Gly Asp Tyr 50 55 60

Arg Ser Gin Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr
150 185 160

Gly @GIn Arg Val Thr lle Ser Cys Ser Gly Ser Ser Ser Asn lle
165 170 175

Thr Asn Tyr Val Tyr Trp Tyr Gin GIn Leu Pro Giy Thr Ala Pro
180 185 190

Leu Leu ile Ser Met Asn Asn His Arg Pro Ser Gly Val Pro Asp
185 200 205

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

Giy Leu Ser Gly Leu Arg Trp Val Phe Giy Gly Gly Thr Lys Val
245 250 255

Val Leu Gly Ala Ala
260



aca too tat get gao tot gtg aag ggc cga tto gcc atc too 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 too ctg tat otg caa atg,gac agt otg aga act gag 288 Asn
Asn Lys Asn Ser Leu Tyr Leu Gin Met Asn Ser Leu Arg Thr Glu 85 90 95
gac acc gco ttg tat tac tgt gca aaa gat ggg tac coo tat ggc 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 ggc caa ggg acc acg gtc 384 Asp
<210> pH¥ Tyr Tyr Tyr Tyr Met Asp Val Trp Gly Gin Gly Thr Thr Val 115 120 125
<211> aegagtc toe tca ggt ggt ggt ggt tog ggt ggt ggt ggc tot ggc ggt 432 Thr Val
<9125 Sﬁ[ASer Giy Gly Giy Gly Ser Gly Gly Gly Gly Ser Giy Gly 130 135 140
6/95 ggc age tog cag tot gtg ttg acg cag cog coo tea gcg tot ggg acc 480
213 GWtAfch%r Gin Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr 145 150
155 160 coo ggg cag agg gtc acc atc tot tgt tot gga ago age too aac atc
220> 528 Pro Gly Gin Arg Val Thr lle Ser Cys Ser Gly Ser Ser Ser Asn lle 165
175 ct aat at ta tac tac cag cag etc cog gga acg goo ccc
228 5% a@i 6\s’h SI"yr%? ﬁﬂyr "19 yr rein %ln Leu Pro Gly Thr Ala Pro 180
185 190 aag etc ctc ate tot atg eat aat cac cgg ccc toa ggg gtc cot gac
624 Lys Lau Leu lle Ser Met Asn Asn His Arg Pro Ser Gly Val Pro Asp
220> 195 200 205
221> (DS

<022>  (1).. (801)

<4060> 108

gcg goc cag cocg geoc atg goc cag gta cag otg cag cag toca 2EE gga 48
Ala Ala Gln Pro Ala Met Ala Gin Val Gin Leu Gin Gln Ser Gly Gly

1 5 10 15

gzc tig gta caa cot gge gegg tec ctg aga cte toc tgt goa ace tot 96

Giy Leu Val Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser

20 25 30
ggp ttc acc ttt age age tat gac atg act tgg gic cgc cag get cea 144
Gly Phe Thr Phe Arg Ser Tyr Asp Met Thr Trp Val Arg Gin Ala Pro
35 40 45
ggg aag gegg otg gaa tgg gte tea act atc agt gee agt ggt ggt aga 192

Gly Lys Gly teu Glu Trp Val Ser Thr llte Ser Gly Ser Gly Gly Arg

50 55 60
aca cac tac aca gac icc gteg aag ggc cgg ttc acce atc acc aga gac 240
Thr His Tyr Thr Asp Ser Val Lys Gly Arg Phe Thr lle Thr Arg Asp
65 70 75 80
dat tcc aag age acg ctg ttt cte caa atg aac ggc otg aga goc gag 288

Asn Ser Lys Ser Thr Leu Phe Leu Gin Met Asn Gly Leu Arg Ala Glu
35 a0 g5



0ga ttc tot ggc too aag tot ggc acc tca goo too ctg goo atc agt 672 Arg
Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lle Ser 210 215 220
ggg ctc ogg tee gag gat gag got gat tgd4ac tgt gca gca tgg gat 720 Giy
Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp 225 230
235 240 gac ggc ctg agt ggt ctgcgt tgg gtg ttc ggc gga ggg acc aag gtc
768 Asp Gly Leu Ser Gly Leu Arg Trp Val Phe Gly Gly Gly Thr Lys Val
245 250 255 acc gtc eta ggt geg goo go 788 Thr Val Leu Gly Ala Ala 260
<210> 107 <211> 262 <212> PRT <213> Artificial 57/95 <220> <223>

gac agygrhalie CHNSRUGES00SF0FEA 858 1A I@IATPracAIATNElAla Girtfal Gin

Asp THeENI Stk Gy SeyGly Gy a1 ps16: § 5 Al aurVal SiaProdGly Gly Ser Leu
Arg Le{,bg?er Cys Ala Ala Sgg20 25 30 Gly Phethr Phe Asp Glu Tyr Gly
Met His Trp Val Arg Gin Ala Pro 35 40 45 Gly Lys Gly Leu Glu Trp Val
Ser Leu lle Ser Gly Asp Gly Asp Tyr 50 55 60

gcg gra gtt ggt caa ctg tac gac tac cac gga atg gac gic teg gEc 384

Ala Val Val Gly Gln Leu Tyr Asp Tyr His Gly Met Asp Val Trp Gly

115 120 125
cag ggg acc acg gtc ace gic toc teca ggt gzet eet get teg ggt gat 432
Gln &1y Thr Thr Val Thr Vai Ser Ser Gly Gly Gly Gly Ser Gly Gly
130 135 140
get ggc tot gge ggt ggc gga tog toc tat gig otg act cag ceg tot 480
Gly Gly Ser Gly Gly Gly Giy Ser Ser Tyr Val Leu Thr Gin Pro Ser
145 180 155 160
+ca gog tot ggg acc coc ggg cag age gte acc atc tot tgt tot gzea 528

Ser Ala Ser Gly Thr Pro Gly Gin Arg Val Thr lle Ser Cys Ser Gly
165 170 175

agc age toc aac atc gaa act aat tat gta tac tgg tac cag cag cte 576
Ser Ser Ser Asn lle Glu Thr Asrt Tyr Val Tyr Trp Tyr Gin Gin Leu
180 185 190

ccg gga acg gec cce aag cte otec ate tot acg aat aat cac cgg coo 624
Pro Gly Thr Ala Pro Lys Leu Leu 1le Ser Thr Asn Asn His Arg Pro
195 200 205

tca gegg gtc oot gac cga tic tet ggc toc aag tot gge ace tea goo 672
Ser Giy Val Pro Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala
210 215 220

tee etg gec atc agt ggg ctc cgg toc gag gat gag got gat tat tac 720
Ser Ley Ala ile Ser Gly Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr
225 230 235 240



Thr Ser Tyr Ala Asp Ser Val Lys Gly Arg Phe Ala lle Ser Arg Asp 65 70
7580 Asn Asn Lys Asn Ser Leu Tyr Leu Gin Met Asn Ser Leu Arg Thr
Glu 8590 95 Asp Thr Ala Leu Tyr Tyg s 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 58/95 Thr Val Ser Ser Gly Gly Gly Gly Ser
Gly Gly Gly Gly Ser Gly Gly 130 135 140 Gly Arg Ser Gin Ser Val Lau Thr
Gin Pro Pro Ser Ala Ser Gly Thr 145 150 155 160 Pro Gly Gin Arg Val
et o5 oR &4 ﬁf‘\}s%%rgéﬁycé%lﬁgtérgétel”%sﬁgﬁetf%gﬁﬁ%gg%Iu Th?%sn Tyr
Cys AVaRATyrTFppATy r"&inGGIin-ee bPrd Gly-eEnAId Prd'218Me 8%5v190 Lys Leu
Lau lle Seriet Asn Asn His ArgsPro Ser Gly Val Prgs#Asp 195 200 205
Arg Phe Ser Giy Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lle Ser 210 215
220 Giy Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp
gga ERPROBEARIG2A0C AEP Gy 1861 Br &Iy £2u Arg Trp Val Phe Gly 8% Gly
Gly aIIThys. Wal 24550.25%uThrVald atGly Ala Ala 260 59/95

260 265

<210> 109
211> 267
<212> PRTY
213> Artificial

{2200
{223> Synthetic Construct

<400> 109
Ala Ala Gin Pro Ala ¥et Ala Gin Val Gln Leu Gin &ln Ser Gly Gly

1 5 10 15

ﬁ]y Leu Val Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser
20 25 30

Giy Phe Thr Phe Arg Ser Tyr Asp Met Thr Trp Val Arg Gin Ala Pro
35 40 45

Gly Lys Gly Leu Gfu Trp Val Ser Thr Ile Ser Gly Ser Gly Gly Arg
50 85 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

Gly

145

Ser

Ser

Pro

Ser

<210> 108 <211> 803 <212> DNA <213> Artificial <220><223> An
artificially synthesized scFv sequence <220> <221> CDS <222> (1)..
(801) <400> 108 gcg gcc cag ccg gceAlg gcc cag gta cag ctg cag cag
tea ggg gga 48 Ala Ala Gin Pro Ala Met Ala Gin Val Gin Leu Gin Gin Ser
Gly Gly 15 10 15 ggc ttg gta caa cct ggg ggg tcc ctg aga ctc tcc tgt gca
acc tct 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 cgc cag get
cca 144 Gly Phe Thr Phe Arg Ser Tyr Asp Met Thr Trp Vat.Arg Gin Ala
Pro 35 40 45 ggg aag ggg ctg gaa tgg gtc tca act atc agt ggg agt ggt ggt

sgg%g%’&ﬁwxa@x&emlmTﬂ&%@k%ﬂ&mn lig- S5 ShySer Gly Gly Arg

5 60 aca cac tac aca gac tcc gtg aag ggccgg ttc acc atc acc aga gac
240 Thr Hi%‘r’Tyr Thr Asp Ser v Lys Gly Arg Phe TAr lle Thr Arg Asp 65
70 75 80 aat tcc aag agc acg ctg ttt ctg caa atg aac ggc ctg aga gcc gag
288 Asn Ser Lys Ser Thr Leu Phe Leu Gin Met Asn Gly Leu Arg Ala Glu

Tgrsl?g%%l Tyr Tyr Cys Ala Lys Giy Gly Leu Thr Ala Ser lle
100 105 110

Val Val Gly Gin Leu Tyr Asp Tyr His Gly Met Asp Val Trp Giy
115 120 125

Gly Thr Thr Val Thr Val Ser Ser Gly Gly 6ly Gly Ser Gly Gly
130 135 140

Gly Ser Gly Gly Gly 61y Ser Ser Tyr Val Leu Thr Gln Pro Ser
150 155 160

Ala Ser Gly Thr Pro Gly Gin Arg Val Thr [le Ser Cys Ser Gly
165 170 175

Ser Ser Asn lle Glu Thr Asn Tyr Val Tyr Trp Tyr Gin GlIn Leu
180 185 190

Gly Thr Ala Pro Lys Leu Leu lie Ser Thr Asn Asn His Arg Pro
195 200 205

Gly Val Pre Asp Arg Phe Ser Gly Ser Lys 3er Gly Thr Ser Ala
210 215 220



60/95 gac acg goo gta tattao tgt gcg aaa ggg ggc tta act goo agt ata 336
Asp Thr Ala Val Tyr Tyr Cys Ala Lys Gly Gly Leu Thr Ala Ser lle 100 105
110 gcg gta gtt ggt caa ctg tac gac tagz0ac gga atg gac gtc tgg ggc 384
Ala Val Val Gly Gin Leu Tyr Asp Tyr His Gly Met Asp Val Trp Gly 115 120
125 caa ggg ace acg gtc ace gto too tea ggt ggt ggt ggt tog ggt ggt 432
Gin Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly 130 135
140 ggt ggc tot ggc ggt ggc gga tog too tat gtg ctg act cag cog tot 480 Gly
Gly Ser Gly Giy Gly Gly Ser Ser Tyr Val Leu Thr Gin Pro Ser 145 150 155
Ser L4660 | tedl gciptof hybeack sowdgicasPaly ditdab® et¥rtidityt tot gga 528
205 Ser Ala Ser Glygohr Pro Gly Gin Arga¥al Thr lle Ser Cye&er Gly 165 170
175 ago age too see etc gas act aat tat gta tao tgg tac cag cag etc 576
Ser Ser Ser Asn lle Glu Thr Asn Tyr Val Tyr Trp Tyr Gin Gin Leu 180 185
190 cog gga acg goo ccc aag etc etc etc tot acg aat aat cac cgg ccc 624
Cys ARG QIVAhrdblaa&y @ Ly s duetek el flé SerrBhT rsHaAdthédis Arg Pro 195 200
205 tea ggg gte Cot gac cga ttc gt ggc too aag tot ggg ace tca goo 672
Ser Giy Val Pro Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala 210 215
220 too otg goo ate agt ggg etc cgg too gag gat gag get gat tat tac 720
Ser Leu Ala lle Ser Gly Leu Arg Ser Glu Asp Giu Ala Asp Tyr Tyr 225 230

aly c8PT19A0s Leu Thr Val Leu Gly Ala Ala
260 265

2100 110
211> 803
<212> DNA
213> Artificial

<2202

(223> An artificially synthesized scFv sequence

<220>
221> CDS
222> (1).. (801)

400> 110

gcg oG cag cog goc atg gcc cag gta cag cotg cag cag toa gEg gga 48
Ala Ala Gin Pro Ala Met Ala GIn Val Gln Leu GIn Gin Ser Gly Gly

1 5 10 15

goc ttg gta caa cot gge ggg toc ctg aga ctec teo tat gea acc tot 95
Gly Leu VYal Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser
20 25 30

ggz ttc acc tti agg agc tat gac atg act tzg gtc cgec cag get coa 144
Gly Phe Thr Phe Arg Ser Tyr Asp Met Thr Trp Val Arg Gin Ala Pro



61/95 tgt gca gca tgg gat gac ggc ctg agt ggt ctg cgt tgg gtg ttc ggc 768
Cys Ala Ala Trp Asp Asp Gly Leu Ser Gly Leu Arg Trp Val Phe Gly 245
250 255 gga ggg ace aag ctg ace gtggkss ggt gag gec gc 803 Gly Gly Thr
Lys Leu Thr Val Leu Gly Ala Ala 260 265 <210> 109 <211> 267 <212>
PRT <213> Artificial <220> <223> Synthetic Construct <400> 109 Ala
Ala Gin Pro Ala Met Ala Gin Val Gin Leu Gin Gin Ser Gly Gly 1510 15
GIy3 au Val Gin Pro Gl OGIy Ser Lau Arg Lg}g Ser Cys Ala Thr Ser 20 25
30 "Gly Phe Thr Phe Arg Ser Tyr Asp Met Thr Trp Val Arg Gin Ala Pro 35
40 45 Gly Lys Gly Leu Glu Trp Val Ser Thr lie Ser Gly Ser Gly Gly Arg 50

geg alb BEY Thy ks Ty The Asp feerafal dafs deby Awrg dBhezdhralie Thr ArgeAsp

65 70 75 2 erThrleu P Gjn Met Asn Gl
Gly L Séu(Z ,%ré' eﬁlz% @Ij% S%Enggr’egﬁgiﬁﬁr %ﬁggégl %’?%%%l% AplgMLys Gly GI{/

5@eu Thr Ala Ser lie ®®

aca cac tac aca gac toc gtg aag gge cgg tie acc ate acc aga gac 240
Thr His Tyr Thr Asp Ser Val Lys Gly Arg Phe Thr lle Thr Arg Asp
65 70 75 80
aat toc aag age acg ctg ttt ctg caa atg aac gge ctg aga goo gag 288

Asn Ser Lys Ser Thr Leu Phe Leu Gln Met Asn Gly Leu Arg Ala Glu
85 90 85

gac acg goc gta tat tac tgt geg aaa ggg gge tta act goc agt ata 336
Asp Thr Ala Val Tyr Tyr Cys Ala Lys Gly Gly Leu Thr Ala Ser lle

100 105 110
gog gta gtt get caa ctg tac gac fac cac gga atg gac gte itgg geeo 384
Ala Val Val Giy GIn Leu Tyr Asp Tyr His Gly Met Asp Vai Trp Gly
115 120 125
caa gge acc acg gto acc gtc teec tea ggt gt gt gzt tog gt gst 432
Gin Giy Thr Thr Yal Thr Val Ser Ser Gly Gly Gly Giy Ser Giy Giy
130 135 140
ggt zgt tot gee ggt gego gga too cag ftet gag cigz aca cag cca coe 480
Gly Gly Ser Gly Gly Giy Gly Ser Gin Ser Giu Leu Thr Gin Pro Pro
145 150 155 160
tca geg tot ggg ace cooc ggg cag agg gic acc atc tet tgt tot gga 528

Ser Ala Ser Gly Thr Pro Gly Gin Arg Val Thr lle Ser Oys Ser Gly
165 170 175

agec agc tco aac acc gaa act aat tat gta tac tgg tac cag cag cic 576
Ser Ser Ser Asn Thr Glu Thr Asn Tvr Val Tyr Trp Tyr Gin Gin Leu
180 185 : 190



GCE

Pro

tca

Ser

tee
Ser
225

tet

Cys

£ga
Gly

100 105 110 Ala Val Val Gly Gin Leu Tyr Asp Tyr His Gly Met Asp Val Trp
Gly 115120 125 Gin Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser
Gly Gly 130 135 140 Gly Gly Ser GlysGht Gly Gly Ser Ser Tyr Val Leu Thr
Gin Pro Ser 145 150 155 160 Ser Ala Ser Gly Thr Pro Gly Gin Arg Val
Thr lle Ser Cys Ser Gly 165 170 175 Ser Ser Ser Asn lle Glu Thr Asn Tyr
Val Tyr Trp Tyr Gin Gin Leu 180 185 190 Pro Gly Thr Ala Pro Lys Leu
Lou lle Ser Thr Asn Asn His Arg Pro 195 200 205 Ser Gly Val Pro Asp
Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala 210 215 220 63/95 Ser Leu
zgxlcatie Ser Gly 1 AYCSe A I 1Bla3al a9 sprT yigE ic@25 238935 240

6 GysrAla Al p AspAsSRGIYd 8- SerGlynLeih Ang T Wab Phe Gly 245
250,255 Gly Gly Thr L gOLeu Thr Val Lou g Ala Ala 260 265 <210> 110
<211> 803 <212> DNA <213> Artificial <220> <223> An atrtificially
synthesized scFv sequence

ggg gtc cot gZac cga tte tet ggo tec aag tet ggo acc teoa goo 6872

Gly Vai Pro Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala
210 215 220

ctg goo atc agt geg ctc cgg tec gag gat gag gct gat tat fac 720
leu Ala lle Ser Gly Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr
230 235 240

gea gea teg gat gac gge cotg agt ggt oty ogt tgg gtg tte gge 768
Ala Ala Trp Asp Asp Gly Leu Ser Gly lLeu Arg Trp Val Phe Gly
245 250 255

ggg ace cag otc acc gitt tta ggt geg geo gc 803
Gly Thr Gin Leu Thr Val Leu Giy Ala Ala
260 265

210> 111
211> 267
212> PRT
213> Artificial

{220>
{223> Synthetic Construct

<400> 111

Ala
1

Ala Gin Pro Ala Met Aia Gin Val Gin Leu GIn Gin Ser Gly Gly
b 10 15

Gly Leu Yal GIn Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser



Gly

Gly

Thr

65

Asn

Asp

Ala

Gln

Gly

145

Ser

<220> <221> CDS <222> (1).. (801) <400> 110 gcg gcc cag ccg gcc atg
gcc cag gta cag ctg cag cag tca ggg gga 48 Ala Ala Gin Pro Ala Met Ala
Gin Val Gin Leu Gin Gin Ser Gly Gly 3s»40 15 ggo ttg gta caa cot ggg
ggg tee ctg age ctc too tgt gca ace tot 96 Gly Leu Val Gin Pro Gly Gly Ser
Leu Arg Leu Ser Cys Ala Thr Ser 20 25 30 ggg ttc ace ttt agg age tat gac
atg act tgg gtc cgc cag got cca 144 Gly Phe Thr Phe Arg Ser Tyr Asp Met
Thr Trp Val Arg Gin Ala Prg 64/95 35 40 45 ggg.aag ggg ctg gaa tgg gtc
tea actBtc agt ggg agt ggt %t aga 192 Gly Lys Gly Leu Glu Trp Val Ser
Thr lle Ser Gly Ser Gly Gly Arg 50 55 60 aca cac tac aca gac too gtg aag
ggc egg ttc ace atc acc aga gac 240 Thr His Tyr Thr Asp Ser Val Lys Gly

rg.Phe Thr lle, Thr Arg, As 0175 aat tee aag _ago. acg ctg ttt ctg
P@aghé’tgﬁga%’bggge&g ggggsao%%ié rZéépygln g}eér ﬁy@@grg ﬁr Leu Phe Leu
GifdMet Asn Gly Lau Af§ Ala Glu 85 90 95 “gac aeg goo gta tat tac tgt gcg
aaa ggg ggc tta act goo agt ata 336 Asp Thr Ala Val Tyr Tyr Cys Ala Lys
Gly Gly Lau Thr Ala Ser lle 100 105 110 gcg gta gtt ggt caa ctg tac gac

tac cac gga atg gac gtc t e 384 Ala Val Val Gly Gin Leu Tyr Asp Tyr
Lﬁisﬁtgl)}'%‘?e@wgél?/é(ﬁghﬁegégl :9 ile Ser Gly Ser Gly le Arg y pTy
50 . 55 60

His Tyr Thr Asp Ser Val Lys Gly Arg Phe Thr |te Thr Arg Asp
70 75 80

Ser Lys Ser Thr Leu Phe Leu Gin Met Asn Gly Leu Arg Ala Glu
85 90 g5

Thr Ala Val Tyr Tyr Cvs Ala Lys Gly Gly Leu Thr Ala Ser lle
100 108 110

Val VYal 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 Giy Gly Gly Ser Gly Giy
130 135 140

Gly Ser Gty Gly Gly Gly Ser GIn Ser Glu Leu Thr GIn Pro Pro
150 155 160

Ala Ser Gly Thr Pro Gly Gin Arg Val Thr lle Ser Cys Ser fGly
165 170 175



Ser

Pro

Ser

Ser

225

Cys

115 120 125 caa ggg acc acg gtc acc gtc tee tea ggt ggt ggt ggt tog ggt
ggt 432 Gin Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
130 135 140 ggt ggt tot ggc ggt ggc ggatee cag tot gag otg aca cag cca
ccc 480 Gly Gly Ser Gly Gly Gly Gly Ser Gin Ser Giu Lau Thr Gin Pro Pro
145 150 155 160 tea gog tot ggg ace coo ggg cag agg gtc acc atc tot tgt
tot gga 528 Ser Ala Ser Gly Thr Pro Giy Gin Arg Val Thr lle Ser Cys Ser
Gly 165 170 175 age age tee aac acc gaa act aat tat gta tac tgg tac cag
cag etc 576 Ser Ser Ser Asn Thr Glu Thr Asn Tyr Val Tyr Trp Tyr Gin Gin
Leu 180 185 190 65195 cog gga acg goo ccc aag ate etc ato tot atg aac

s&AEAAEYTIHES AR 4hPra Cly T hs AlgPredysr ewnLelr llexSer Met Asn Asn
His Arq sgaro 195 200 205 tcg ggg gtc cot gao cggdtc tot gge tcc aag tot
ggc acc tca goo 672 Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Lys Ser
Gly Thr Ser Ala 210 215 220 too ctg goo atc agt ggg ctc cgg tcc gag gat
gag got gat tat tac 720 Ser Leu Ala lle Ser Gly Leu Arg Ser Glu Asp Glu

afNarASR LYk YT 220430239240 161988068 199 IRL 0RO Otg agt ggt
ctg cgt tgg gtg ttc ggc 768 Cys Ala Ala Trp Asp Asp Gly Leu Ser Gly Leu
Ard p Val Phe Gly 248%50 255 gga ggg‘acc cag ctc acc gtt tta ggt gcg
goo go 803 Gly Gly Thr Gin Leu Thr Val Leu Gly Ala Ala

Gly Va! Pro Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala

210 215 220

Leu Ala [le Ser Gly Leu Arg Ser Glu Asp Giu Ala Asp Tyr Tyr
230 235 240

Ala Ala Trp Asp Asp Gly Leu Ser Gly Leu Arg Trp Val Phe Gly
245 250 255

Giy Gly Thr Gin Leu Thr Val Leu Gly Aia Ala
260 265

<2100 112

211> 738

<{212> DNA

<213> Artificial

{2200
£223> An artificially synthesized scFv seguence

(220>
<221> CDS



260 265 <210> 111 <211> 267 <212> PRT <213> Artificial <220>
<223> Synthetic Construct <400> 111 Ala Ala Gin Pro Ala Met Ala Gin
Val Gin Leu Gin Gin Ser Gly Gly 1 53§@s15 Gly Leu Val Gin Pro Gly Gly
Ser Leu Arg Leu Ser Cys Ala Thr Ser 66/95 20 25 30 Gly Phe Thr Phe
Arg Ser Tyr Asp Met Thr Trp Val Arg Gin Ala Pro 35 40 45 Gly Lys Gly
Leu Glu Trp Vai Ser Thr lle 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
<222 SéPLyg %"§r Thr Leu Phe Leu 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
<400> 11Ala Val Vai Gly Gin Leu Tyr Asp Tyr His Giy Met Asp Val Trp Gly 115

20 125 Gin Gly Thr. Thr Val Thr Val S S Gl Giy S iy Gi
£ag g%ﬁai’fbiﬁfg %gé?)r/ §5r é?fy é?rg %g é%;/ G é/ %/u LIZu ?&?Gcl;{n Y

Glu Vepr§lprbev Val Giu Ser Gly Ala Glu VaE Lys Lys Pro Gly Giu
1 5 10 15

tot otg aag atc toc tgt zag ggt tot gga tac age tit acc ageo aac g6
Ser Leu Lvs lle Ser Cys Lys Gy Ser Gly Tyr Ser Phe Thr Ser Asn
20 25 30

tgg atc gge tgg gtg cge cag atg cec ggg aaa gge ctg gag tgg atg 144
Trp lle Gly Trp Val Arg Gin Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

gge atg atc tat cct ggt gac tet gac acc atg tac agt cag too ttc 182
Gly Met ile Tyr Pro Gly Asp Ser Asp Thr Met Tyr Ser Gin Ser Phe

50 55 60
aaa goc cag gic ace cte toca gic gac aag toc gic agc acc goc tac 240
tys Gly GIn Val Thr Leu Ser Val Asp Lys Ser Val Ser Thr Ala Tyr
685 70 75 80
ctt cag tge agc agc ctg cag goc tog gac act goe otg tat tac gt 288

Leu Gln Trp Ser Ser lLeu GIn Ala Ser Asp Thr Ala Leu Tyr Tyr Cys
85 90 95

geg aga goc cot aac tta age agt goc tzg cac tet tit gac tac fgg 338
Ala Arz Ala Pro Asn Leu Ser Ser Ala Trp His Ser Phe Asp Tyr Trp

100 105 110
ggc cag gga ace ctg gtc acc gic tcc tea ggt get get ggt tog get 384
Gly GIn Giy Thr Leu Yal Thr Val Ser Ser Giy Gly Gly Gly Ser Giy
115 120 125
ggt gt get tot gec ggt gegc gea tog aat tit atg ctg act cag ceg 432

Gly Gly Gly Ser Gly Gly Gly Gly Ser Asn Phe Met Leu Thr Gin Pro



gt
Ala
145

gea
Gly

ggc
Gly

gg8
Gly

ctg

Ley

cag
Gin
225

aag

Lys

145 150 155 160 Ser Ala Ser Gly Thr Pro Giy Gin Arg Val Thr lle Ser Cys
Ser Giy 165 170 175 67/95 Ser Ser Ser Asn Thr Glu Thr Asn Tyr Val Tyr
Trp Tyr Gin Gin Leu 180 185 190 Prgy@ly Thr Ala Pro Lys Leu Leu lie Ser
Met Asn Asn His Arg Pro 195 200 205 Ser Giy Val Pro Asp Arg Phe Ser
Giy Ser Lys Ser Giy Thr Ser Ala 210 215 220 Ser Leu Ala lie 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 Lau Arg Trp Val Phe Gly 245 250 255 Gly Gly
1%hr Gin Leu Thr VafLeu Gly Ala Ala 266%65 <210> 112 <211> 738

<212> DNA <213> Artificial <220> <223> An artificially synthesized scFv

1c3CHUERER ;£2948 52 L3.ClaS 88/ <Ad2ar{ldoc(438)2d00> 1180gag gtg
Sect:'a a?t e%t%aqag IEO}J%J %l%cﬁyga%'gtg Igaﬂ'ga a}geC(fﬁrgggsg@l% 48

150 155 160

aac aac att gaz gat aag agt gtg cac tgg tac cag cag aag cca 528
Asn Asn lie Glu Asp Lys Ser Val His Trp Tyr Gin Gln Lys Pro
165 170 178

cag geo oot gtz ctg gte ate tat tat gat acc gac cgg coc tcea 576
Gln Ala Pro Val Leu VYal lle Tyr Tyr Asp Thr Asp Arg Pro Ser
180 i85 180

atc cot gag cga tic tet gec tcc aac tet ggg aac acg goo ace 624
ile Pro Giu Arg Phe Ser Gly Ser Asn Ser &ly Asn Thr Ala Thr
1985 200 205

acc atc age agg gic gaa goc ggg gat gag geo gac tat tie tgt 672
Thr 1le Ser Arg Vail Giu Ala Gly Asp Glu Ala Asp Tyr Phe Cys
210 215 220

gtg tge gat age agt agt gat cat gtg gta ttc ggc gga sgg acc 720
Val Trp Asp Ser Ser Ser Asp His Val Val Phe Gly Gly Gly Thr
230 235 © 240

ctg acc gte cta ggt 738
Leu Thr Val Leu Gly
245

210> 113
211> 246
<212> PRT
<213> Artificial

<220>



Glu Val Gin Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Glu 1 5 10
15 tot otg aag ate tee tgt aag ggt tot gga tac ago ttt ace age see 96 Ser
Leu Lys lie Ser Cys Lys Gly Ser Gly Tgmw$Ser Phe Thr Ser Asn 20 25 30
tgg ate ggc tgg gtg ego cag atg coo ggg aaa ggc ctg gag tgg atg 144 Trp
lle Gly Trp Val Arg Gin Met Pro Gly Lys Gly Leu Glu Trp Met 35 40 45 ggg
atg ate tat cot ggt gac tot gac ace atg tae agt cag tee tto 192 Gly Met lie
223> Tgsgnliéqgtclsclycénsspcr%g{ Asp Thr Met Tyr Ser Gin Ser Phe 50 55 60 aaa ggc
cag gtc ace etc tea gtc gac aag too gtc age ace gcc tac 240 Lys Gly Gin
Val Thr Leu Ser Val Asp Lys Ser Val Ser Thr Ala Tyr 65 70 75 80 ctt cag
<400> tggage age ctg cag goo tog gac act goo otg tat tac tgt 288 Leu Gin Trp
Ser Ser Leu Gin Ala Ser Asp Thr Ala Leu Tyr Tyr Cys 85 90 95 geg age

CcC cot aac tta age agt gcc tgg cac tot ttt gac tae tgg 336 Ala Arg Ala Pro
Glu Va/%\s‘ﬁ' 1 &gustt! AR TH HISASRIPIR AL TE ?Fﬁ%%b% 110 ggo cag

1 gga ace otg gtc ace gtc tee tcal§gt ggt ggt ggt tog dft 384 Gly Gin Gly
Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly 115 120 125 ggt ggt
ggt tct ggc ggt ggc gga tog aat ttt atg ctg act cag cog 432 Gly Gly Gly Ser
Gly Giy Gly Gly Ser Asn Phe Met Leu Thr Gin Pro 69/95 130 135 140 get

Ser Laedystd tea Bt QolacatgyaSead bedyjotradgattMcésgtgtg 480

20 25 30

Trp le Gly Trp Val Arg Gin Met Pro Gly Lys Gly leu Giu Trp Met
35 40 45

Gly Met i{le Tyr Pro Gly Asp Ser Asp Thr Met Tyr Ser Gln Ser Phe
50 55 60

Lys Gly Gin Val Thr Leu Ser Val Asp Lys Ser Val Ser Thr Ala Tyr
85 70 75 80

Leu Gin Trp Ser Ser Leu Gin Ala Ser Asp Thr Ala Leu Tyr Tyr Cys
85 80 85

Ala Arg Ala Pro Asn Leu Ser Ser Ala Trp His Ser Phe Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly
115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Asn Phe Met Leu Thr Gin Pro



Ala Ser Val Leu Val Ala Pro Gly Lys Thr Ala Arg lle Thr Cys Gly 145 150
155 160 gga aac aac att gaa gat aag agt gtg cac tgg tac cag cag aag oca
528 Gly Asn Asn He Glu Asp Lys Sek @ His Trp Tyr Gin Gin Lys Pro
165 170 175 ggc cag gcc cot gtg ctg gtc ate tat tat gat ace gac egg ccc
tca 576 Gly Gin Ala Pro Val Leu Val lle Tyr Tyr Asp Thr Asp Arg Pro Ser
180 185 190 ggg ate cot gag cga ttc tot ggc tee aac tot ggg aac aeg gcc
ace 624 Gly lle Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn Thr Ala Thr
15 200 205 ctg acéate age agg gtc gé 0goo 0gg gat gag gcc gac tat ttc
tgt 672 Leu Thr lle Ser Arg Val Glu Ala Gly Asp Glu Ala Asp Tyr Phe Cys
210 215 220 cag gtg tgg gat age agt agt gat cat gtg gta ttc ggc gga ggg

ace 720 Gin Val Trp A er Ser Ser Asp His Yal Val Phe Gly Gly Gly
Ala Sefh?i’zgeﬂ%aég 324%%0 §£§] cfé' ace Eﬁé’ Qfé gig[te)é \é’/g E(’fﬁ Thr Val Leu

145 Gly 245 <21059%013 <211> 246 <2##> PRT <213> Artifiial <220> 70/95
<223> Synthetic Construct <400> 113

Gly Asn Asn lle Glu Asp Lys Ser Val His Trp Tyr Gin Gin Lys Pro
165 170 175

Gly Gin Ala Pro Val Leu Val lle Tyr Tyr Asp Thr Asp Arg Pro Ser
180 185 190

Glv lle Pro Giu Arg Phe Ser Giy Ser Asn Ser Giy Asn Thr Ala Thr
185 200 205

teu Thr lie Ser Arg Val Glu Ala Gly Asp Giu Ala Asp Tyr Phe Cys
210 215 220

Gin Val Trp Asp Ser Ser Ser Asp His Yal Val Phe Gly Gly Gly Thr
225 230 235 240

Lys Leu Thr Val Leu Gly
245

210> 114
Q211> 747
<212> DNA
213> Artificial

<2202



Glu Val Gin Lou Val Giu Ser Gly Ala Glu Val Lys Lys Pro Gly Glu 15 10
15 Ser Leu Lys lle Ser Cys Lys Giy Ser Gly Tyr Ser Phe Thr Ser Asn 20
2530 Trp lle Gly Trp Val Arg Gin Mez%g Giy Lys Giy Leu Giu Trp Met
35 40 45 Gly Met lle Tyr Pro Giy Asp Ser Asp Thr Met Tyr Ser Gin Ser
Phe 5055 60 Lys Gly Gin Val Thr Lau Ser Val Asp Lys Ser Val Ser Thr
Ala Tyr 6570 75 80 Lou Gin Trp Ser Ser Leu Gin Ala Ser Asp Thr Ala
Leu Tyr Tyr Cys 85 90 95 Ala Arg Ala Pro Asn Leu Ser Ser Ala Trp His
223> dynpava IASH ThY T HeD 205 SELH SIPUEIPGly Thr Leu Val Thr Val Ser
Ser Gly Gly Giy Gly Ser Gly 115 120 125 Gly Gly Gly Ser Giy Gly Giy
Gly Ser Asn Phe Met Lau Thr Gin Pro 71/95 130 135 140 Ala Ser Val
Leu Val Ala Pro Gly Lys Thr Ala Arg lle Thr Cys Gly 145 150 155 160 Gly
<220>Asn Asn lle Glu Asp Lys Ser Val His Trp Tyr Gin Gin Lys Pro 165 170
<221>17®%ly Gin Ala Pro Val Lou Val lle Tyr Tyr Asp Thr Asp Arg Pro Ser 180
¢222>18819Q43ly lle Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn Thr Ala Thr
195 200 205 Leu Thr lle Ser Arg Val Glu Ala Gly Asp Glu Ala Asp Tyr
Phe Cys
400> 114

cag gta cag ctg cag cag toa ggg gga gac tig gt cag ool zgg geg 48
Gln Vai Gin Leu Gin Gin Ser Gly Gly Asp Leu Val Gln Pro Gly Gly
1 5 10 15

toce ctc aga cte tce tgt gea gee tot gga ttec ace tit gat gaa tat 96
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Glu Tyr
20 25 30

gee atg cac teg gito cgt cag gt cca gegg aag ggt cig gag tgg gte 144
Gly Met His Trp Val Arg Gin Ala Pro Giy Lys Gly Leu Glu Trp Val
35 40 45

tot ottt att agt ggg gat gge gat tac aca tec tat got gac tot gtg ig2
Ser Leu lle Ser Gly Asp Gliy Asp Tyr Thr Ser Tyr Ala Asp Ser Val
50 55 60

aag ggc cga tic acc ate tooc aga gac aac aat aaa aac too coog tat 240
lys Gly Arg Phe Thr ile Ser Arg Asp Asn Asn Lys Asn Ser Pro Tyr
g5 70 75 80

ctg cga atg aac agt ctg aga act gag gac ace goc ittg tat tac tgt 288
Leu Arz Met Asn Ser Leu Arg Thr Giu Asp Thr Ala Leu Tyr Tyr Cys
85 80 95

gea aaa gat ggg tac ccec tat ggc agg gac tte 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 gegc aaa ggg acc acg gitc acc gtc tec toa ggt gt get 384



Asp V

ggt
Gly

act
Thr
145

ace

Thr

cag
Gin

GEE
Arg

acg

Thr

tat
Tyr
225

gEa
Gly

210 215 220 Gin Val Trp Asp Ser Ser Ser Asp His Val Val Phe Gly Gly
Gly Thr 225 230 235 240 Lys Lou Thr Val Leu Giy 245 <210> 114
<211> 747 <212> DNA <213> Artifieighs<220> 72/95 <223> An
artificially synthesized scFv sequence <220> <221> CDS <222> (1)..
(747) <400> 114 cag gta cag ctg cag cag tca ggg gga gac ttg gtt cag cot
ggg ggg 48 Gin Val Gin Leu Gin Gin Ser Gly Gly Asp Leu Val Gin Pro Gly

Vet

151015
Def el¥Rr

3

00
é Fellsel Cys Ala A

O

: ; Set C§ %:iég%?ﬁ}t&

Ace ttt gat gaa tat
e Asp Glu Tyr 20

25138 ggc atg cac tgg e cgt cag get cca dé@ aag ggt ctg gag tgg gtc 144
Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Lou Glu Trp Val 35 40 45

b St R S P SR

Ser Gly Giy Gly Giy Ser ny Gly Gly Gly Ser Gln

130

cag

Gin

tgt
Cys

aag

Lys

CcCe

Pro

206
Ala
210

tte

Phe

gEg
Gly

<2100

cGa

Pro

geg
Gly

cea

Pro

tca
Ser
195

acs

Thr

tgt
Cys

ace
Th

115

GGG

Pro

gga
Gly

ggc
Gly
180

g2E
Gly

ctg

Leu

cag
Gin

aag

Lys

tea

Ser

aac
Asn
165

cag

Gin

atc

fie

ace

Thr

ECg
Ala

ctg
Leu

245

gtg
VYali
150

aac

Asn

geo
Ala

cot

Pro

ate

teg
Trp
230

ace
Thr

135

teca

Ser

att

e

cet

Pro

gag
Giu

agec
Ser
215

gat

Asp

gtc
Val

gtg
Val

gaa
Glu

gtg
Val

cga
Arg
200

agg
Arg

age

Ser

cta

Lau

Jefele)
Ala

gat
Asp

ctg
Leu

185

tte

Phe

gte
Val

agt

Ser

get
Gly

coa

Pro

aag
Lys
170

gle
Val

tet

Ser

gaa
Giu

agt

Ser

gega
Gly
155

agt

Ser

ato

lle

ggc
Gly

g6

Ala

gat
Asp
235

140

adg

Lys

gtg
Val

tat
Tyr

tce

Ser

geg
Gly
220

cat

His

acg
Thr

cac

His

tat
Tyr

aac
Asn

208

gat

Asp

gtg
Val

£

{0t

g/al

&

yr Val Leu

ges
Ala

tgg
Trp

gat
Asp
180

tet

Ser

£8g
Glu

gta
Val

agg
Arg

tac
Tyr
175

acc

Thr

EES
Gly

g26o
Ala

tte
Phe

att
te

1680

cag
Glin

gac

Asp

aac

Asn

gac

Asp

gge
aly
240

192 4%§r Leu
05560

480

528

576

624

§72

720

T47



aag ggc oga ttc ace ate too aga gac aac aat aaa aac too cog tat 240 Lys
Gly Arg Phe Thr lle Ser Arg Asp Asn Asn Lys Asn Ser Pro Tyr 65 70 75
80 ctg cga atg aac agt ctg aga act gag gac ace goo ttg tat tac tgt 288 Leu
Arg Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Leu Tyr Tyr Cys 85 90 95
gca aaa gat ggg tac ccc tat ggc agg gac tto 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 ggc aaa ggg acc acg gtc acc gtc too toa ggt ggt ggt 384
AR Asp Val Trp Gly Lys Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly
<212>1F8T20 125 ggt tog ggt ggt ggt ggc tcc gge ggt gge gga tog cag tat gtg
213> Ctg 432 Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gin Tyr Val Leu
130 135 140 act cag cca ccc tea gtg tea gtg goo oca gga aag acg goo agg
att 480 Thr Gin Pro Pro Ser Val Ser Val Ala Pro Gly Lys Thr Ala Arg lle
<2207145 150 155 160 ace tgt ggg gga aac aac att gaa gat aag agt gtg cac tgg

<223>tasveagke b8 cdtytens Gly Gly Asn Asn lle Glu Asp Lys Ser Val His Trp Tyr
Gin 165 170 175 cag aag eta ggo cag goo cot gtg ctg gtc ato tat tat gat
ace gac 576 Gin Lys Pro Gly Gin Ala Pro Val Leu Val lle Tyr Tyr Asp Thr

<400> Ad®180 185 190 egg coo tea ggg ate cot gag cga ttc tot ggc too aac tot
ggg aac 624 Arg Pro Ser Giy lle Pro Giu Arg Phe Ser Giy Ser Asn Ser

ain vENEASDL9812092QRr iy aly Asp Leu Val Gin Pro 6ly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Giy Phe Thr Phe Asp Glu Tyr
20 25 30

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Giu Trp Val
35 40 45

Ser Leu [le Ser Gly Asp Gly Asp Tyr Thr Ser Tyr Ala Asp Ser Val
50 55 60

Lys @iy Arg Phe Thr fle 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 80 85

Ala Lys Asp Gly Tyr Pro Tyr Gly Arg Asp Phe Tyr Tyr Tyr Tyr Met
100 105 110



Asp

Gly

Thr

145

hr

Gin

Arg

Thr

Tyr

228

Gly

acg goo ace ctg ace ate age agg gtc gaa goo ggg gat gag goo gac 672
Thr Ala Thr Leu Thr lle Ser Arg Val Glu Ala Giy Asp Glu Ala Asp 210 215
220 tat ttc tgt cag gcg tgg gat age agtagt gat cat gtg gtattc ggc 720 Tyr
Phe Cys Gin Ala Trp Asp Ser Ser Ser Asp His Val Val Phe Gly 225 230
235 240 gga ggg ace aag ctg ace gtc cta ggt 747 Gly Gly Thr Lys Lau
Thr Val Leu Giy 245 <210> 115 74/95 <211 > 249 <212> PRT <213>
Artificial <220> <223> Synthetic Construct. <400> 115 Gin Val Gin Leu
i eiR s B GBI AL VAICHR Py S GiYY £5 1845 Ser Leu Arg
LelnSer Cys Ala Ala SéGly Phe Thr Phe A&p Glu Tyr 20 25 30 Gly Met
His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Giu Trp Val 35 40 45 Ser
Leu lle Ser Gly Asp Gly Asp Tyr Thr Ser Tyr Ala Asp Ser Val 50 55 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Asn Lys Asn Ser Pro Tyr 65 70
Ser5@ LsubArfiebrsh ISy i MY ITRPGRIMSY THr AlgiLeu Tyr Tyr Cys
130 135 140

Gin Pro Pro Ser Vai Ser Val Ala Pro Giy Lys Thr Aia Arg lle
160 155 160

Cys Gly Gly Asn Asn lle Glu Asp Lys Ser Vai His Trp Tyr Gin
165 170 175

Lys Pro Gly Gin Ala Pro Val Leu Vai Ile Tyr Tvr Asp Thr Asp
180 185 180

Pro Ser Gly lle Pro Giu Arg Phe Ser Gly Ser Asn Ser Gly Asn
195 200 205

Ala Thr Leu Thr !le Ser Arg Val Giu Ala Gly Asp Glu Ala Asp
210 215 220
‘Phe Cys GIn Ala Trp Asp Ser Ser Ser Asp His Val Val Phe Gly

230 235 240

Gly Thr Lys Leu Thr Val Leu Giy
245

<210> 116



8590 95 Ala Lys Asp Gly Tyr Pro Tyr Gly Arg Asp Phe Tyr Tyr Tyr Tyr
Met 100 105 110 75/95 Asp Val Trp Gly Lys Gly Thr Thr Val Thr Val Ser
Ser Gly Gly Gly 115 120 125 Gly Sesfaly Gly Gly Gly Ser Gly Gly Gly Gly
Ser Gin Tyr Val Leu 130 135 140 Thr Gin Pro Pro Ser Val Ser Val Ala Pro
Gly Lys Thr Ala Arg lle 145 150 155 160 Thr Cys Gly Gly Asn Asn lle Glu
Asp Lys Ser Val His Trp Tyr Gin 165 170 175 Gin Lys Pro Gly Gin Ala
Pro Val Leu Val lle Tyr Tyr Asp Thr Asp 180 185 190 Arg Pro Ser Gly lle
211> pl8%iu Arg Phe Ser Gly Ser Asn Ser Gly Asn 195 200 205 Thr Ala Thr
<212> L8¥AThr lle Ser Arg Val Glu Ala Gly Asp Glu Ala Asp 210 215 220 Tyr
213> PRe Gysi@in Ala Trp Asp Ser Ser Ser Asp His Val Val Phe Gly 225 230
235240 Gly Gly Thr Lys Leu Thr Val Leu Gly 245 <210> 116 76/95

<211> 1509 <212> DNA <213> Artificial <220>
{2200

£223> An artificially synthesized sequence that encodes a scFv fusion

protein

220>
221> (DS
222>  {1).. (1508)

<400> 116

atg aaa cac ctg tegg ttc tte oto otz ctg gtg goa got coc aga igg 48
Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1 5 10 15

gtc ctg tce gag gtg cag cteg gte gae tet gEa goa gag gtg aaa azg 96
Val Leu Ser Glu Val Gin Leu Val Glu Ser Gly Ala Glu Val Lvys Lys
20 25 30

coc ggg gag tot ctg aag ate toc tgt aag ggt tot gea tac age tit 144
Pro Giy Glu Ser Leu Lys lie Ser Cys Lys Gly Ser Gly Tyr Ser Phe
35 40 45

acc 2gC aac tgg atc ggc teg gtz cgc cag atg coc gEE aaa ggc otg 192
Thr Ser Asn Trp lle Giy Trp Val Arg Gin Met Pro Gly Lys Gly Leu
50 55 60

gag tgg atg gge atg ate tat cct gt gac tet gac ace atg tac agt 240
Glu Trp Met Gly Met lle Tyr Pro Gly Asp Ser Asp Thr Met Tyr Ser
65 70 5 80

cag toc ttc aaa gege cag gtc acc ctec tca gtc gac aag ice gic age 288
Gin Ser Phe Lys Gly Gin Val Thr Leu Ser Val Asp Lys Ser Val Ser
35 30 95



<223> An artificially synthesized sequence that encodes a scFv fusion
protein <220> <221.> CDS <222> (1).. (1509) <400> 116 atg aaa cac
ctg tgg ttc ttc ctc ctg ctg gtg gca get ceggga tgg 48 Met Lys His Leu Trp
Phe Phe Leu Leu Lau Val Ala Ala Pro Arg Trp 1 5 10 15 gtc ctg tcc gag
gtg cag ctg gtg gag tot gga gca gag gtg aaa aag 96 Val Leu Ser Glu Val
Gin Lou Val Glu Ser Gly Ala Glu Val Lys Lys 20 25 30 ccc ggg gag tot ctg
aag atc tcc tgt aag ggt tot gga tac agc ttt 144 Pro Gly Glu Ser Leu Lys lle
Ser Gys Lys Gly Ser Gly Tyr Ser Phe 35 40 45 acc age aac tgg ate ggc
acc 2tigg gty Ycedgtagyagsc o oraa k)t d0RaT R SEFASHETp 1e3&y Trp

Thr AYRITAFO GinMetRrods lyd-yss( i hen S@H560 gag kg ata ggg atg atc tat
cct ggt gac tot gac acc atg tfao%agt 240 Glu Trp M@t Gly Met lle Tyr Pro

Gly Asp Ser Asp Thr Met Tyr Ser 65 70 75 80 cag tcc ttc aaa ggc cag gtc
acc ctc tca gtc gac aag toe gtc agc 288 Gin Ser Phe Lys Gly Gin Val Thr

tat theudiepddardispekyscberd akben800 Aa téldsaaaegeettac ottagag tgg
Tyr ng%fgglgtg,(:&ag 2e6 Icq Jep.actges.rlg 336 ThrAlg Typd-eu Gin Trp Ser
erHSeu Gin Ala Ser Aslozél'hr Ala Leu 100 195;110

gac tac tgg ggo cag gga ace otg gte ace gtec tec teca ggt ggt get 432
Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Gily Gly Gly
130 135 140

get tcg gegt get get gt tot gec ggt gec gga tog aat ttt ate otg 480
Gly Ser Giy Gly Gly Gly Ser Gly Gly Giy Gly Ser Asn Phe Met Leu
145 150 185 160

act cag cog get tca gig tha ghtg gec cca gea sag acg goo agg att 528
Thr Gin Pro Ala Ser Val Leu VYal Ala Pro Gly Lys Thr Ala Arg lle
165 170 175

acc tgt geg gea aac aac att gaa gat aag agt gig cac tgg tac cag 576
Thr Cys Gly Giy Asn Asn lle Glu Asp Lys Ser Val His Trp Tyr GiIn
180 185 190

cag aag oca ggc cag goc oot gtg otg ste ate tat tat gat ace gac 624
Gln Lys Pro @ly Gin Ala Pro Val Leu Val lle Tyr Tyr Asp Thr Asp
195 200 205

cgeg coc toa ggg atc coct gag cga itec tet ggc icc aac tot ggg aac 672
Arg Pro Ser Gly lle Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn
210 215 220

acg gec ace ctg acc atc age agg gtc gaa geoc ggp gat gag gcc gac 720
Thr Ala Thr Leu Thr tle Ser Arg Val Glu Ala Gly Asp Glu Ala Asp
225 230 235 240



tat
Tyr

gga
Gly

gzg
Gly

cte

Leu

gta
Val
305

gtg
Val

gtg
Vaj

agt

Ser

atg
Met

gcg

tat tac tgt gcg age gee cot aac tta age agt gee tgg cac tct ttt 384 Tyr Tyr
Cys Ala Arg Ala Pro Asn Leu Ser Ser Ala Trp His Ser Phe 115 120 125
gac tac tgg ggc cag gga ace ctg gtc aggqytc too tea ggt ggt ggt 432 Asp
Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly 130 135 140

ggt tog ggt ggt ggt ggt tot ggc ggt ggc gga tcg eat ttt atg ctg 480 Gly Ser
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asn Phe Met Leu 145 150 155

160 act cag cog get tea gtg tta gtg gee cca gga aag acg gee agg att 528

tﬁfhlt@iﬁ?ﬂréyﬁl&@eﬁ“\?aﬁ?eﬁg\%ﬁgﬁléﬁrﬁaéIﬁ%_gy§t?h tR18%Krg lle ?%‘?5 170

PHe/ Byadd ig¥gjgfrgoemaieraderadegamm i a g adagtBhead! igg tac cag 576
Thr Cys Glysgly Asn Asn lle Glgghsp Lys Ser Val Higglrp Tyr Gin 180 185
190 cag aag cca ggc cag gee cot gtg ctg gtc ate tat tat gat ace gac 624
Gin Lys Pro Gly Gin Ala Pro Val Leu Val lle Tyr Tyr Asp Thr Asp 195 200

2208a8geRE 08 fearh g Qi T BEY ofF D gaatecioraggosedocancest ggg 44€ 672

s ATaHProaerdslydievero GlueAy o Phe el SIS etsA i SaFGly Asn 210 215

220 acggee act otg acc at%%ge agg gtc gaa geﬁ&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 78/95 tat ttc tgt cag gtg tgg gat age agt agt gat cat gtg gta ttc
c@0acko8tsl v berGys Gin Val T Asp Her &ear far Aspaktis Val ¥&d Phe

Pr%l)f'??rﬂ'?!%ﬁgrg%a Cvs Pro Pro Cys Lys Cys Pro Ala Pro Asn

275 280 285

ttg ggt gga cca too gte tic ate tiec ¢ct cea aag ate aag gat 912
Leu Gly Gly Pro Ser Val Phe lle Phe Pro Pro Lys tle Lys Asp
290 295 300

cte atg atc tcec ctg age ccc ata gtec aca tgt gtg gtg gtg gat 860
Leu Met jle Ser Leu Ser Pro lle Val Thr Cys Vai Val Val Asp

310 3156 320
age gag gat gac coa gat gtc cag ate age tegg ttt gte aac aac 1008
Ser Glu Asp Asp Pro Asp Val Gin lle Ser Trp Phe Val Asn Asn

325 330 335
gaa gta cac aca goct cag aca caa acc cat aga gag gat tac aac 1056
Giuy Val His Thr Ala Gin Thr Gin Thr His Arg Gliu Asp Tyr Asn
340 345 350
act ctc cgg gtg gte agt goc ctc coc atc cag cac cag gac tgg 1104

Thr Leu Arg Val Val Ser Ala Leu Pro lle Gin His Gin Asp Trp
355 360 365

agt ggc aag gag ttc aaa tgc aag gic aac aac aaa gac oic cca 1152
Ser Gly Lys Gfu Phe Lys Cys Lys Val Asn Asn Lys Asp Leu Pro

370 375 380

ccec atc gag aga acc atc tca aaa coc aaa geg tca gia asa gea 1200



' gga ggg ace aag ctg ace gtc cta ggt gcg gee get atg gat ccc aga 816 Gly

Ala

385

cGa

Pro

cag
Gin

tac

Tyr

act
Thr

ctg
Leu
465

tea

Ser

tce

Ser

Gly Thr Lys Leu Thr Val Leu Gly Ala Ala Ala Met Asp Pro Arg 260 265
270 ggg ccc aca ate aag ccc tgt cct caaglgc aaa tge cca gea cot aac 864
Gly Pro Thr lle Lys Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro Asn 275 280
285 etc ttg ggt gga cca too gtc ttc ate tto cct coa aag ate aag gat 912 Leu
Leu Gly Gly Pro Ser Val Phe lle Phe Pro Pro Lys lle Lys Asp 290 295 300

gta etc atg ate tee ctg ago ccc ata gtc aca tgt gtg gtg gtg gat 960 Val Leu
*Riel o Gl 6w et Brtle VI THr €95 1051 Ul Hdp ™5 310 315 320

gtg ago gag ga¥ac cca gat gtc cag®ite age tgg ttt gtg a@&@ aac 1008 Val
Ser Glu Asp Asp Pro Asp Val Gin lle Ser Trp Phe Val Asn Asn 325 330
335 gtg gaa gta cac aca got cag aca caa acc cat aga gag gat tag,aac
CHOREE\AT AT VAR I TP AR G TRP G TRF HIE ARF T Asp ToiPAS
G 845vB5( | akrabreft edy @il ¢té iagh geledcTeod wrd-¢ag cac cag gac
tgg 1104 Ses Thr Leu Arg Val Yad Ser Ala Leu Pro BesGin His Gin Asp Trp
355 360 365 atg agt ggc aag gag tto aaa tgo aag gtc aac aac aaa gac otc
coa 1152 Met Ser Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp Leu
P RS 087 3TFYEGECBEF ABAGBRF & ACE &fE tB2E 4 @36 aaa Y tea
vgtaraga gcatk20a: M/0Ya AlehPrisplertsl widrgrithi lle &er Ligs Pro Lys Gly
Ser VajAyg Ala 385 390 395,400 430

gtz gag tgg acc aac aac ggE ada aca gag cta aac tac aag asc 1344
Val Giu Trp Thr Asn Asn Giy Lys Thr Glu Leu Asn Tyr Lys Asn
435 440 445

gaa cca gic ctg gac tot gat get tet tac tte atg tac age aag 1392
Glu Pro Vai Leu Asp Ser Asp Gly Ser Tyr Phe Met Tyr Ser Lys
450 455 480

aga gtg gaa aag aag aac tgg gig gaa aga aat age tac tec tgt 1440
Arg Val Giu Lys Lys Asn Trp V¥a! Glu Arg Asn Ser Tyr Ser Cvs
470 475 480

egtg gte cac gag get otg cac aat cac cac acg act aag age ttc 1488

Val Val His Glu Giy Leu His Asn His His Thr Thr Lys Ser Phe
485 490 495

cge act cog ggt aaza tga 1508
Arg Thr Pro Gly Lvs
500

210> 117
211> 502
{212> PRT
213> Artificial



cca cag gta tat gtc ttg cot cca oca gaa gaa gag atg act aag aaa 1248 Pro
Gin Val Tyr Val Leu Pro Pro Pro Glu Glu G1u Met Thr Lys Lys 405 410
415 cag gtc act ctg acc tgc atg gtc aga,gac ttc atg cot gaa gac att 1296
Gin Val Thr Leu Thr Cys Met Val Thr Asp Phe Met Pro Glu Asp lle 420
425 430 tac gtg gag tgg ace aac aac ggg aaa aca gag eta aac tac aag
aac 1344 Tyr Val Glu Trp Thr Asn Asn Gly Lys Thr Glu Leu Asn Tyr Lys
Asn 435 440 445 act gaa cca gtc ctg gac tot gat ggt tot tac ttc atg tac age
aag 1392 Thr Glu Pro Val Leu Asp Ser Asp Gly Ser Tyr Phe Met Tyr Ser
223> | pyBBtASSABGER age gtg gaa aag aag aac tgg gtg gaa age eat age tac
too tgt 1440 Leu Arg Val Glu Lys Lys Asn Trp Val Glu Arg Asn Ser Tyr
400> SerLys 465 470 475 480 tca gtg gtc cac gagggt ctg cac aat cac cac aeg
act aag age ttc 1488 Ser Val Val His Glu Gly Leu His Asn His His Thr Thr
Lys Ser Phe 485 490 495 too egg act cog ggt aaa tga 1509 Ser Arg Thr
¥et LRreliGiyduy3rp0Phe<Pidbelllex 2l VHDA i x 21 2>PRRAr e<P3> Atrtificial
1 80/95 <22p> <223> Synthetic {gonstruct 15

{2207

Val Leu Ser Glu Val &in Leu Val Giu Ser Giy Ala Glu Val Lys Lys
20 25 30

Pro Gly Glu Ser Leu Lys lle Ser Cys Lys Gly Ser Gly Tyr Ser Phe
35 40 45

Thr Ser Asn Trp lle Gly Trp Val Arg Gin Met Pro Gly Lvs Gly leu
50 55 60

Glu Trp Met Gly Met [le Tyr Pro Gly Asp Ser Asp Thr Met Tyr Ser

Gin Ser Phe Lys Gly GIn Val Thr Leu Ser Val Asp Lys Ser Val Ser
85 80 95

Thr Ala Tyr Leu Gin Trp Ser Ser Leu Gln Ala Ser Asp Thr Ala Leu
100 105 110

Tyr Tyr Cys Ala Arg Ala Pro Asn Leu Ser Ser Ala Trp His Ser Phe
115 120 125



<400> 117 Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg
Trp 151015 Val Leu Ser Glu Val Gin Leu Val Glu Ser Gly Ala Glu Val
Lys Lys 20 25 30 Pro Gly Glu Ser Legykgs lle Ser Cys Lys Gly Ser Gly
Tyr Ser Phe 35 40 45 Thr Ser Asn Trp lle Gly Trp Val Arg Gin Met Pro
Gly Lys Gly Leu 50 55 60 Glu Trp Met Gly Met lle Tyr Pro Gly Asp Ser
Asp Thr Met Tyr Ser 65 70 75 80 Gin Ser Phe Lys Gly Gin Val Thr Leu
A ?Se Vaélfb\s lLy§18 V?_I Sevr 85T90 95 Thr Ala g}/r Leu Gin Trp Ser Ser
P el Bift KIS '8t XsPThPAIE LAl 160 £65 150 5y Fyr EY's Ala Arg Ala
o Asn Leu Ser Sé#3Ala Trp His Ser PhéD 115 120 125 81/95 Asp Tyr
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly 130 135 140 Gly
Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asn Phe Met Leu 145 150
155 160 Thr Gin Pro Ala Ser Val Leu Val Ala Pro Gly Lys Thr Ala Arg lle
Gly Serg8ly781 Ay THY Cys @ly Gly Adn NanSse &in Rep H8fs'Ser val His Trp
145 Tyr Gin 180 1850190 Gin Lys Pro Gég Gin Ala Pro Val lies Val lle Tyr Tyr
Asp Thr Asp 195 200 205

Thr Gin Pro Ala Ser Val Leu Val! Ala Pro Gl'y Lys Thr Ala Arg lle
165 176 175

Thr Cvs Gly Gly Asn Asn lie Glu Asp Lys Ser Val His Trp Tyr Gin
180 185 190

Gin Lys Pro Gly Gin Ala Pro Vai Leu Val |le Tyr Tyr Asp Thr Asp
185 200 205

Arg Pro Ser Giy lle Pro Giu Arg Phe Ser Giy Ser Asn Ser Gly Asn
210 215 220

Thr Ala Thr Leu Thr |le Ser Arg Val Glu Ala Gly Asp Glu Alz Asp
225 230 235 240

Tyr Phe Cys Gin Val Trp Asp Ser Ser Ser Asp His Vail Val Phe Gly
245 250 255

Gly Gly Thr Lys Leu Thr Val Leu Gly Ala Ala Ala Met Asp Pro Arg
260 265 270

Gly Pro Thr lle Lys Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro Asn



e

Val

305

Val

Val

Ser

Met

Ala

385

Pro

Gln

Arg Pro Ser Giy lle Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn 210 215
220 Thr Ala Thr Leu Thr lle Ser Arg Val Glu Ala Gly Asp Giu Ala Asp 225
230 235 240 Tyr Phe Cys Gin Val Trp,asp Ser Ser Ser Asp His Val Val
Phe Gly 245 250 255 Gly Gly Thr Lys Leu Thr Val Leu Gly Ala Ala Ala
Met Asp Pro Arg 260 265 270 Gly Pro Thr lle Lys Pro Cys Pro Pro Cys
Lys Cys Pro Ala Pro Asn 82/95 275 280 285 Leu Leu Gly Gly Pro Ser
Val Phe lie Phe Pro Pro Lys lle Lys Asp 290 295 300 Val Leu Met lle Ser
Le@™8er Pro lle Val Thi8Ys Val Val Val Asp®305 310 315 320 Val Ser
Glu Asp Asp Pro Asp Val Gin lle Ser Trp Phe Val Asn Asn 325 330 335
Val Glu Val His Thr Ala Gin Thr Gin Thr His Arg Glu Asp Tyr Asn 340 345
350 Ser Thr Leu Arg Val Val Ser Ala Leu Pro lle Gin His Gin Asp Trp 355
Lo 51368 IMEL SEF R/ LVE GIS BRE Tys €9 ¥§s VAl K& Hsn Lys Asp Leu
2%ro 370 375 380 A®BBPro lle Glu Arg T##le Ser Lys Pro Lys Giy Ser Val
Arg Ala 385 390 395 400 Pro Gin Val Tyr Val Leu Pro Pro Pro Glu Glu
Glu Met Thr Lys Lys 405 410 415 Gin Val Thr Leu Thr Cys Met Val Thr

Asp Phe Met Pro Glu Asp lle
leu Met |le Ser Leu Ser Pro lle Val Thr Cys Val Val Val Asp

310 318 320

Ser Glu Asp Asp Pro Asp VYal GIn {le Ser Trp Phe Val Asn Asn
325 330 335

Glu Val His Thr Ala GIn Thr Gin Thr His Arg Giu Asp Tyr Asn
340 345 350

Thr Leu Arg Val Val Ser Ala Leu Pro lle Gln His Gln Asp Trp
355 360 365

Ser Giy Lys Giu Phe Lys Cys Lys Val Asn Asn Lys Asp Leu Pro
370 375 380

Pro lle Glu Arg Thr |le Ser Lys Pro Lys Gly Ser Val Arg Ala
390 395 400

Gin Val Tyr Val Leu Pro Pro Pro Giu Glu Glu Met Thr Lys Lys
405 410 415

VYal Thr Leu Thr Cys Met VYal Thr Asp Phe Met Pro Giu Asp lle
420 425 430



420 425 430 83/95 Tyr Val Glu Trp Thr Asn Asn Gly Lys Thr Glu Lou Asn
Tyr Lys Asn 435 440 445 Thr Glu Pro Val Leu Asp Ser Asp Gly Ser Tyr
Phe Met Tyr Ser Lys 450 455 460 Lgy,4yg Val Glu Lys Lys Asn 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 500 <210> 118 <211> 753 <212> DNA <213> Artificial <220>
<223> An artificially synthesized scFv sequence <220> <221> CDS
<222> (1).. (753) <400> 118 cag gta cag ctg cag cag tca ggc cca gga ctg
gtg aag cot tog gag 48 84/95 Gin Val Gin Leu Gin Gin Ser Gly Pro Gly

Tyr vHeriValrbymPrssasss i y1 9510k 5 gee-6tadoaata gegtgc agt gte tot ggt
gag t?ee att gcc agg agt4%‘> Ala Leu Ser Le%ghr Cys Ser Val Ser Gly Asp
Ser% e Ala Arg Ser

Thr @lu Pro VYal Leu Asp Ser Asp Gly Ser Tyr Phe Met Tyr Ser lLys
450 455 460

Ley Arg Val Giu Lys Lys Asn 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
485 480 495

Ser Arg Thr Pro Gly Lys
' 500

<210> 118
211> 753
{212> DNA
213> Artificial

{220>
<223> An artificially synthesized scFv seguence

{2205
221> (DS
222> (1)..(753)

<400> 118
cag gta cag c¢tg cag cag tca gge cca gga ctg gtg aag cct tog gag 48



Gln

EGC

Ala

cgt
Arg

tgg
Trp

cic
Leu
65

teo

Ser

tet
Cys

tegg
Trp

ggt
Gly

tot

Ser

20 25 30 cgt tac tat tgg ggc tgg ate ego cag tee cca ggg aag ggg ctg gag
144 Arg Tyr Tyr Trp Gly Trp lle Arg Gin Ser Pro Gly Lys Gly Leu Glu 35 |
40 45 tgg att ggg agt ate tac tat agt gggiece ace tac tac aac cog tee 192
Trp lle Gly Ser lle Tyr Tyr Ser Gly Thr Thr Tyr Tyr Asn Pro Ser 50 55 60
ctc aag agt ego gtc ace ata tee gta gac acg tee aag aac gac ttc 240 Leu
Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn Asp Phe 65 70 75 80

t t tot ta tat tac 288 S
VAR L AR SE L LT 257 A AP AR AT A VA FJFTyr 85 90 05

tgt gcg agafcag act ggg gac gtt'éce gag gac ego gad ttt gac tac 336 Cys
Ala Arg Gin Thr Gly Asp Val Thr Glu Asp Arg Glu Phe Asp Tyr 100 105
1 tg ac gtc ace gic tog tea t got tqg 384

G%grg%gly gq'%f'g ateu%/égl hrgVa% §gtﬂ %er % ly Sergilg15 120
L‘1L2§eg'g't"{fj’gir @glcgfgtsﬂfg‘ﬁ'dt it Bhc HFaSy Y4t ﬁﬁ’ g“t'gga’f@"act cag 432 Gly

Gly Gly6&sly Ser Gly Giy GlgsGiy Ser Asp Val VabMet Thr Gin 130 135 140

tot cca gac tee ctg get gtg tot ctg ggc gag agg gcc ace ate aac 480 Ser

Pro Asp Ser Leu Ala Val Ser Leu Gly Giu Arg Ala Thr lle Asn 85/95 145

L4552t 55 68 182 AlS t6B°ate cf ﬁﬁf‘ ¢33 EE 6 HE%t tat 4§ aac
TYacT828 rE L yerSereSerGim Ser \PabL@y Tyr Sey Seq Asm Tyr Lys Asn

Tygs 40 45
att gge aglt ate tac tat agt gge acc acs tac tac aac ccg tcc 192
Ile Giy Ser lie Tyr Tyr Ser Gly Thr Thr Tyr Tyr Asn Pro Ser
50 55 60
aag agt cgc gic acc ata tcc gta gac acg toc aag zac gac tic 240
Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn Asp Phe

70 75 80

cta aac ctg ageg tot eteg agc gocc aca gac acg get gta tat tac 288
Leu Asn Leu Arg Ser Leu Ser Ala Thr Asp Thr Afa Val Tyr Tyr

85 80 95
gcg aga cag act ggg gac gttt acc gag gac cgo gag ttt gac tac 336
Ala Arg Gin Thr Glvy Asp Val Thr Glu Asp Arg Glu Phe Asp Tyr
100 105 110
Zgc cag gega acc otz pgte acc gte toe teoa get ggt ggt gegt tog 384
Gly Gin Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser
115 120 125

ggt ggt ggt tog get ggt gec gga tog gat gttt gtz atg act cag 432
Gly Giy Gly Ser Gly Gly Giy Gly Ser Asp Vai Val #et Thr GIn

130 135 140

cta gac tce cteg get gts tet ctg ggc gag agg goc acc ate aac 480

Pro Asp Ser Leu Ala Val Ser Leu Gly Glu Arg Ala Thr lle Asn



145

tec
Cvs L

tte

Leu

tac

Tyr

age

Ser

gaa
Glu
225

tte
Phe

165170 175 ttg get tgg tac cag cag aaa cca gga gag cct Get agg ctg ctc
ttt 576 Leu Ala Trp Tyr Gin Gin Lys Pro Gly Glu Pro Pro Arg Leu Leu Phe
180 185 190 tac tgg gca tot ace egg gab100 ggg gte cot gac cga ttc agt
ggc 624 Tyr Trp Ala Ser Thr Arg His Ser Gly Val Pro Asp Arg Phe Ser Gly
195 200 205 age ggg tot ggg aca gat ttc act ctc ace atc ace age ctg cag
get 672 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Thr Ser Leu Gin Ala
210 215 220 93 at gtg gga gtt taégg tgt cag caa tat tzl gat get gtc ace
720 Glu Asp Val Gly Val Tyr Phe Cys Gin Gin Tyr Tyr Asp Ala Val Thr
225 230 235 240 ttc ggo caa ggg ace aag gtg gag atc aaacgt 753 Phe
adglyt&aindalydhadzyst¥at (aladie dgyStAsgaa4 5 25Qag 220> 4d 9 <215ks 251

2%3;? ERE 5 ?s]e?’>v§1rtﬂl%'34 328055248 RYglig Copstruct <400>

9 86/95 Gln Val Gin Leu Gln Gln Ser Gly Pro’Giy Leu Val Lys Pro Ser
Glu 1510'$5 Ala Leu Ser Led *fhr Cys Ser Val Séﬂ%ly Asp Ser lie Ala
Arg Ser 20 25 30

got tgg tac cag cag aaa cca gga gag oot oot agg ctg cte tit 576
Ala Trp Tyr Gin Gin Lys Pro Gly Giu Pro Pro Arg Leu Leu Phe
180 185 180

tgg gca tot acc cgg cat tec ggg gtc cct gac cga tic agt ggc 624
Trp Ala Ser Thr Arg His Ser Gly Val Pro Asp Arg Phe Ser Gly
195 200 205

ggg tet ggg aca gat titc act ¢tc ace ats ace age ctg cag geot 672
Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Thr Ser lLeu Gin Ala
210 215 220

gat gtg gga gtt tat ttc tgt cag caa tat tat gat got gte ace 720
Asp Val Gly VYal Tyr Phe Cys 6in Gin Tyr Tyr Asp Ala Val Thr
230 235 240

gge caa ggg ace aag gtg gag atc aaa ogt 753
Gly Gln Gly Thr Lys Val Glu {le Lys Arg
245 250

210> 119
{211> 251
212> PRT
<213> Artificial

{220
{223> Synthetic Construct

{400> 119



Gin

Ala

Arg

Trp

Leu

85

Ser

Cys

Trp

Gly

Ser

Arg Tyr Tyr Trp Gly Trp lle Arg Gin Ser Pro Gly Lys Giy Leu Glu 35 40 45
Trp lie Gly Ser lle Tyr Tyr Ser Gly Thr Thr Tyr Tyr Asn Pro Ser 50 55 60
Leu Lys Ser Arg Val Thr lle Ser Val AgpoEhr Ser Lys Asn Asp Phe 65 70
7580 Ser Leu Asn Leu Arg Ser Leu Ser Ala Thr Asp Thr Ala Val Tyr Tyr
8590 95 Cys Ala Arg Gin Thr Gly Asp Val Thr Giu Asp Arg Glu Phe Asp
Tyr 100 105 110 Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly
Giy Ser 115 120 125 Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Val

“""\}af’l\ﬂelte\"hﬁ5 'Bifi ITS%f'is%ylﬁf)O §&Y BFB X3 'S8 TEUSRTaYVAI Ser Leu Giy
Giu Arg Al& Thr lle Asn 87/95 145 150 155 160 Cy$ Lys Ser Ser Gin Ser
Val Leu Tyr Ser Ser Asn Tyr Lys Asn Tyr 165 170 175 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 195 200 205 '

Lgebas |+ BelGIGYFhteasts PRe TRIVLAPTI®r 16l T HY Sér £ S6'Gin Ala 210 215
220 Ghg Asp Val Gly Val Tyx Phe Cys Gin Gin Fgyr Tyr Asp Ala Val Thr
225 230 235 240 Phe Gly Gin Gly Thr Lys Val Glu He Lys Arg

Tyr Tyr Trp Gly Trp [le Arg Gln Ser Pro Gly Lys Gly lLeu Glu
35 40 45

Ile Gly Ser Ile Tyr Tyr Ser Gly Thr Thr Tyr Tyr Asn Pro Ser
50 55 60

Lys Ser Arg Val Thr [le Ser Val Asp Thr Ser Lys Asn Asp Phe
70 75 80

Leu Asn Leu Arg Ser Leu Ser Ala Thr Asp Thr Ala Val Tyr Tyr
85 90 95

Ala Arg GIn Thr Gly Asp Val Thr Glu Asp Arg Giu Phe Asp Tyr
100 105 110

Gly Gin Giy Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Val Val Met Thr Gin
130 135 140

Pro Asp Ser Leu Ala Val Ser Leu Gly Glu Arg Ala Thr |le Asn



145

Cvs L

Leu A

Tyr T

Ser G
2

Glu A
225

Phe G

<210>
211>
212>
213>

{220>
223>

245 250 <210> 120 <211> 1524 <212> DNA <213> Artificial <220>
<223> An artificially synthesized sequence that encodes a scFv fusion
protein 88/95 <220> <221> CDS <22P%9€1).. (1524) <400> 120 atg aaa
cac ctg tgg ttc tte etc otg ctg gtg gca get ccc aga tgg 48 Met Lys His Leu
Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp 1 5 10 15 gtc ctg too
cag gta cag ctg cag cag tea gge cca gga ctg gtg aag 96 Val Leu Ser Gin
Val Gin Leu qusg,in Ser Gly Pro Gly %eu Val Lys 20 251%8 cct tog gag
goo ctg too ctc acg tgc agt gtc tot gg? gac too att 144 Pro Ser Glu Ala Leu
Ser Leu Thr Cys Ser Val Ser Gly Asp Ser lle 35 40 45 goo agg agt ogt tac
tat tgg ggc tgg ate cgc cag tee cca ggg aag 192 Ala Arg Ser Arg Tyr Tyr

JIRGIdr R e RF9EIN S HraSskyS.80 R §9.899,c19,9a9 tgg att ggg
agt ate tac tat agt ggg ace ace tac tac 240 Gly Leu1GIu rp lle Gly Ser lle

Tyr Tyr Ser E?ly Thr Thr Tyr Tyrié% 70 75 80 75

la Trp Tyr Gin Gln Lys Pro Giy Giy Pro Pro Arg Leu Leu Phe
180 185 190

rp Ala Ser Thr Arg His Ser Gly Val Pro Asp Arg Phe Ser Gly
195 200 205

ly Ser Gly Thr Asp Phe Thr Leu Thr lle Thr Ser Leu Gln Ala
10 215 220

sp Val Gly VYal Tyr Phe Gys Gln Gln Tyr Tyr Asp Ala Val Thr
230 235 240

ly Gin Gly Thr Lys Yal Glu lle Lys Arg
245 250
120
1624
DNA
Artificial

An artificially synthesized seguence that encodes a scFv fusion

protein



aac cog too etc aag agt ego gtc ace ata too gta gac acg tee aag 288 Asn
Pro Ser Lau Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys 85 90 95
aac gac ttc too eta aac otg agg tot ctggg@e goo aca gac acg got 336 Asn
Asp Phe Ser Leu Asn Leu Arg Ser Lau Ser Ala Thr Asp Thr Ala 100 105
110 gta tat tac tgt gcg aga cag act ggg gac gtt ace gag gac ego gag 384
Val Tyr Tyr Cys Ala Arg Gin Thr Gly Asp Val Thr Glu Asp Arg Glu 115 120
<220>125 89/95 ttt gac tao tgg ggc cag gga ace ctg gtc ace gtc too tea ggt ggt
432 Phe Asp Tyr Trp Gly Gin Gly Thr Lou Val Thr Val Ser Ser Gly Gly
<221>1308135 140 ggt ggt tog ggt ggt ggt ggt tog ggt ggt ggo gga tog gat gtt gty
<222>48@) Gly £3lr Ser Gly Gly Gly Gly Ser Gly Gly Gly Giy Ser Asp Val Val 145
150 155 160 atg act cag tot cca gac toe ctg get gtg tot otg ggc gag agg
goo 528 Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly Glu Arg
<400> Al#4.65 170 175 ace ate aac tgc aag too age cag agt gtt tta tac age too

atg agabiat 50 tgNrtle AsnCy sty 3 QerSeidaiBcoaicYalgdeetkd yr Ser 8er Asn

met LysYhABPL8R- 1903494 336 g, tL%LQ% 199,124 6P, 52 gag £ca 9ga gag Oct
cot agg 624 Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Glu Pro Pro
Arg 195 200 205 otg cto ttt tac 189 gca tot ace egg it tae ggg gto Oct gac

Oga 672 Leu Leu Phe Tyr Trip Ala Ser Thr Arg His Ser Giy Val Pro Asp

gte céfg%lﬁ)agl&@%gg ctg cag cag tca gEC cca gga otg gtg aag 86
Val Leu Ser Gin Val Gin Leu Gin Gin Ser Giy Pro Gly Leu Val Lys
20 25 30
cot teg gag geo cig tcec otc acg tge agt gtc tot ggt gac teoc att 144
Pro Ser Glu Ala Leu Ser Leu Thr Cys Ser Val Ser Giy Asp Ser lle
35 40 45
geo agg agt cgt tac tat tgg gegc teg atc cgc cag too coca ggg aag 192

Ala Arg Ser Arg Tyr Tyr Trp Gly Trp lle Arg Gin Ser Pro Gily Lys

50 55 60
ggg ctg gag igg att gegg agt atec tac tat agi ggg acc ace tac tac 240
Gly Leu Glu Trp lle Gly Ser lle Tyr Tyr Ser Gly Thr Thr Tyr Tyr
65 70 75 80
aac ccg tce cte aag agt cge gic acce ata tce gta gac acg too aag 288

Asn Pro Ser Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys
85 30 95

aac gac ttc toc cta aac ctg agg tot otg age gocc aca gac acg get 336
Asn Asp Phe Ser Leu Asn leu Arg Ser Leu Ser Ala Thr Asp Thr Ala
100 105 110

gta tat tac tgt geg aga cag act ggg gac gtl 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



tit
Phe

gegt
Gly
145

atg
et

acc

Tar

aag

tys

cte

Leu

tte
Phe
225

¢tz

Leu

get
Ala

get

ttc agt ggc age ggg tot ggg aca gat tto act ctc ace ate ace ago 720 Phe
Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Thr Ser 225 230 235
240 ctg cag get gaa gat gtg gga gtt tgbse tgt cag caa tat tat gat 768 Leu
Gin Ala Glu Asp Val Gly Val Tyr Phe Cys Gin Gin Tyr Tyr Asp 245 250
255 got gtc ace tto ggc caa ggg ace aag gtg gag ate aaa cgt gag goo 816
Ala Val Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys Arg Ala Ala 260 265
et at gat ccc aga ccc aca at ccc tgt cot cca tgc aga 864
gaé’o/%g &Iga Cf\g g%ro Arq’%ly roQFh%e%_g %IS gg % éro Pro%as Lys
AW@QS@"Z@%%Q@ %(,Gd ydarcorade et ftd i}’gﬁ@@é%é ‘tlé@ btc tte ate tte cot
1812 Cys Pro Ala PresAsn Leu Leu Gly @ty Pro Ser Val Phe lle Phe Pro
290 295 300 eta aag ate aag gat gta ctc atg ate tee ctg age coo ate gtc
ace 960 Pro Lys lle Lys Asp Val Leu Met lle Ser Leu Ser Pro lie Val Thr
g@o@éﬂ?&fﬁ%%‘ﬁ ﬁtgf@%ﬁbtﬁgbeﬁgﬁtﬁgégacéaﬁb&tﬁa%%ce gattc cag
G latedag 611008 Chs Glal Szl ¥Mal Aspdal Berstussp/AsgaPro Asp Val Gin
lie Ser 325 33035 tgg ttt gtg aac@ge gtg gaa gta cacygga get cag ace
caaace cat 1056 Trp Phe Val Asn Asn Val Giu Val His Thr Ala Gin Thr
Gin Thr His 340 345 350 aga gag gat tac aac agt act etc egg gtg gtc agt
agjetatcledborateskd 04 AYEE Gitf &SP Tgk Ath Sisr Figr 2a8ugseg Val Vfl Ser
THN @ LeB-Pro-iesdps360a30Ria val Ser Leu Gly Glu Arg Ala

165 170 175
aic aac tgc aag toe age cag agt gtt tta tac age teo aat tat 576
[le Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser Ser Asn Tyr
180 185 190
aac tac ttg got tgg tac cag cag asa cca gga gag oot cot agg 624
Asn Tyr Leu Ala Trp Tyvr GIn Gin Lys Pro Gly Glu Pro Pro Arg

195 200 205

cte ttt tac teg gea tot ace cgg cat {ce ggeg gtc coct gac cga 672
Leu Phe Tyr Trp Ala Ser Thr Arg His Ser Gly Val Pro Asp Arg

210 215 220
agt ggc agc gEg tot ggg aca gat tte act otc acc ate aco age 720
Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Thr Ser
230 235 240
cag got gaa gat gtg gga gttt tat tie tegt cag caa tat tat gat 768
Gin Ala Giu Asp Val Gily Val Tyr Phe Cys Gin Gln Tyr Tyr Asp
' 245 250 255
gtc acc ttc ggc caa ggg acc aag gtg gag atc aaa cgt gog goc 816
Val Thr Phe Gly Gin Gly Thr Lys Val Giu lle Lys Arg Ala Ala
260 265 270
atg gat ccc aga ggg ccc aca atc aag coco tet cet coca tge aaa 364



cag cac cag gae tgg atg agt ggc aag gag ttc aaa tgc aag gtc aac 1152
Gin His Gin Asp Trp Met Ser Gly Lys Giu Phe Lys Cys Lys Val Asn 370
375 380 aac aaa gac ctc ecagcg ccc @fg{ag aga acc ate tca aaa ccc aaa
1200 Asn Lys Asp Leu Pro Ala Pro lle Glu Arg Thr He Ser Lys Pro Lys
385 390 395 400 ggg tea gta aga gca cca cag gta tat gtc ttg act cca cca
gaa gaa 1248 Giy Ser Val Arg Ala Pro Gin Val Tyr Val Leu Pro Pro Pro

Giu Gly 405 410 415 ct aag qaa cag gtc act ctg acc tgc atg gtc
Ala Meétcgls a%r?tcmigzé%y éﬁ? ﬁﬁe% 'ﬁlgr E{/Ssaﬁ'glgs %lsn %3? h°r§ U "Igﬁr Cys Met Val

Th#7/Asp Phe 91/95 4288425 430 atg cot g@#ac att tac gtg gag tgg acc

aac aac ggg aaa ace gag 1344 Met Pro Glu Asp He Tyr Val Glu Trp Thr

Asn Asn.Gly Lys Thr Glu,435 440 445 cta aac tac aac act gag,cca gtc
R o TR TR A R A e,
Cys Prash sEF n&praiguserTivaBly 455 260 He! atrald addaliPctg age gtg gaa
2g8ag aag see tgg gizpgaa age 1440 Pheoblet Tyr Ser Lys Leu Arg Val Glu
Lys Lys Asn Trp Val Glu Arg 465 470 475 480 eat ago tac too tgt tea gtg

gtc cac gag %gt ctg cat aat cat cac 1488 Asn Ser Tyr Ser Cys Ser Val Val
cca 235318 436 [P et LIS AGTHE HISU§5% 8P 493 ALY 81 4% age R€%00 egg
Pro Lvact bogwyobaadagasloRet The Tar Lys Ser Bhe [ServargThhr Pro Gly Lys

305 900505 310 315 320

tet gte gtz gig gat gleg age gag gat gac cca gat gtec cag atc age 1008
Cvs Val Val Val Asp Val Ser Glu Asp Asp Pro Asp Val Gin lle Ser
325 330 335

tgg ttt gtg aac aac gig gaa gta cac aca got cag aca caa aceo cat 10886
Trp Phe Val Asn Asn Vat! Giu Val His Thr Ala Gin Thr Gin Thr His
340 345 350

aga gag gat tac aac agt act ctoc cgg gtg gte aght gee cte cec ate 1104
Arg Glu Asp Tyr Asn Ser Thr Leu Arz Val Val Ser Ala Leu Pro lle
355 360 365

cag cac cag gac tgg atg agt gec aag gag ttc aaa tge aag gitc aac 1152
Gin His Gin Asp Trp Met Ser Gly Lys Giu Phe Lys Cys Lys VYal Asn
370 275 380

aac aaa gac citc cca geg ccc atc gag aga ace ate toca aaa coc aaa 1200
Asn Lys Asp Leu Pro Ala Pro fle Glu Arg Thr lle Ser Lys Pro Lys
385 390 395 ' 400

ggg tca gta aga gca cca cag gta tat gtc ttg cct cca cca gaa gaa 1248
Gly Ser Val Arg Ala Pro Gin Val Tyr Val Leu Pro Pro Pro Glu Giu
405 410 415

gag atg act aag asa cag gic act cig acc tge atg gtec aca gac tte 1286
Glu Met Thr Lys Lys Gin Val Thr Leu Thr Cys Met Val Thr Asp Phe



<210> 121 <211> 507 <212> PRT <213> Atrtificial <220> <223>
Synthetic Construct <400> 121 Met Lys His Leu Trp Phe Phe Leu Leu
Leu Val Ala Ala Pro Arg Trp 1510 1§;22/95 Val Leu Ser Gin Val Gin Leu
Gin Gin Ser Gly Pro Gly Leu Val Lys 20 25 30 Pro Ser Giu Ala Leu Ser
Lou Thr Cys Ser Val Ser Gly Asp Ser He 35 40 45 Ala Are Ser Arg Tyr
Tyr Trp Gly Trp lie Arg Gin Ser Pro Gly Lys 50 55 60 Gly Leu Glu Trp lle
Gly Ser lle Tyr Tyr Ser Gly Thr Thr Tyr Tyr 65 70 75 80 Asn Pro Ser Leu
Lys Sel}z/grg Val Thr lle Ser'¥al Asp Thr Ser Lyé‘eé)s 90 95 Asn Asp Phe
Ser Leu Asn Leu Arg Ser Leu Ser Ala Thr Asp Thr Ala 100 105 110 Val

cchYEdRYEhey s labrgt@inat oo ohsnd ahd ReShhAseA:Clu 335120

atg
et PR BT O S Y O & & S &5 &5 & oy ser e
3 y Gly Ser Gly Gly Gly Gly Ser Gly Gly Giy Gly Ser Asp Val
Vat3145 150 155 160 440 445
cta aac tac aag aac act gaa cca gtc ctg gac tot gat ggt tet tac 1392
Leu Asn Tyr Lys Asn Thr Glu Pro Val Leu Asp Ser Asp Gly Ser Tyr
450 455 460
ttc atg tac agc aag cig aga gtg gaa aag aag aac tgg gtg gaa agsa 1440
Phe Met Tyr Ser bLys Leu Arg Vai Glu Lys Lys Asn Trp Val Glu Arg
485 470 475 480
aat age tac tec tgt tea gteg gte cac gag get ctg cac aat cac cac 1488
Asn Ser Tyr Ser Cys Ser Val Val His Giu Gly Leu His Asn His His
485 490 495
acg act aag agc tic tcc cgg act ccg gegt aaa tga 1524
Thr Thr Lys Ser Phe Ser Arg Thr Pro Gly Lys
500 505
<210 12
211> 507
<212> PRT

<213> Artificial

{220>
{223> Synthetic Construct

<400> 121

Met
1

iys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
5 10 ' 15



Val

Pro

Ala

Gly

65

Asn

Asn

Val

Phe

Gly

145

Met

Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly Glu Arg Ala 93/95
165 170 175 Thr lle Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser Ser Asn
Tyr 180 185 190 Lys Asn Tyr Leu AlasJgp Tyr Gin Gin Lys Pro Gly Glu
Pro Pro Arg 195 200 205 Leu Lou Phe Tyr Trp Ala Ser Thr Arg His Ser
Gly Val Pro Asp Arg 210 215 220 Phe Ser Gly Ser Gly Ser Gly Thr Asp
Phe Thr Leu Thr lle Thr Ser 225 230 235 240 Leu Gin Ala Glu Asp Val
Gly Val Tyr Phe Cys Gin Gin Tyr Tyr As,p 245 250 255 Ala Vval Thr Phe

LB Gy ThA LS aF 817 1 187 Heg AR Rih H880265%70 Ala Met Asp
Pro Ar¢@Giy Pro Thr lle Lys2ro Cys Pro Pro Cy80Lys 275 280 285 Cys
Pro Ala Pro Asn Leu Leu Gly Gly Pro Ser Val Phe lle Phe Pro 290 295
300 Pro Lys lle Lys Asp Val Leu Met lle Ser Leu Ser Pro lle Val Thr 305
310 315 320 94/95 Cys Val Val Val Asp Val Ser Glu Asp Asp Pro Asp Val

Sesirf [le Sér '3p55330-885h Ty PrRerv¥a IASe ALY Vap G V&t His Thr Ala Gin
Thi&in Thr His 340 34f% 350 Arg Glu Asp Egr Asn Ser Thr Leu Arg Val
Val Ser Ala Leu Pro lle 355 360 365

Arg Ser Arg Tyr Tyr Trp Gly Trp lle Arg Gin Ser Pro Gly Lys
50 55 80

Leu Glu Trp lle Gly Ser [le 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 80 95

Asp Phe Ser Leu Asn Leu Arg Ser Leu Ser Ala Thr Asp Thr Ala
100 105 110

Tyr Tyr Cys Ala Arg Gin Thr Gly Asp Val Thr Glu Asp Arg Glu
115 120 125

Asp Tyr Trp Gly Gin Giy Thr Leu Val Thr Val Ser Ser Giy Gy
130 135 140

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



Gin His Gin Asp Trp Met Ser Gly Lys Glu Phe Lys Cys Lys Val Asn 370
375 380 Asn Lys Asp Leu Pro Ala Pro lle Glu Arg Thr lle Ser Lys Pro Lys
385 390 395 400 Gly Ser Val Arg AlayPge Gin Val Tyr Val Leu Pro Pro
Pro Glu Glu 405 410 415 Glu Met Thr Lys Lys Gin Val Thr Leu Thr Cys
Met Val Thr Asp Phe 420 425 430 Met Pro Giu Asp lle Tyr Val Giu Trp
Thr Asn Asn Gly Lys Thr Glu 435 440 445 Leu Asn Tyr Lys Asn Thr Giu
Pro Val Leu Asp Ser Asp Gly Ser Tyr 450 455 460 95/95 Phe Met Tyr Ser
Lys Leu ArVal Glu Lys Lys ASA°Trp Val Glu Arg 463 470 475 480 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 500 505

Thr lfe Asn Cys Lys Ser Ser Gin Ser Yal Leu Tyr Ser Ser Asn Tyr
180 185 190

tvs Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Glu Pro Pro Arg
165 200 205

Leu Leu Phe Tyr Trp Ala Ser Thr Arg His Ser Gly Val Pro Asp Arg
210 215 220

Phe Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Thr [le Thr Ser
225 230 235 240

Leu GIn Ala Glu Asp Val Gly Vail Tyr Phe Cys GIn Gln Tyr Tyr Asp
245 250 255

Ala Val Thr Phe Gly Gin Giy Thr Lys Val Giu lle Lys Arg Ala Aia
260 285 270

Ata Met Asp Pro Arg Gly Pro Thr ile Lys Pro Cys Pro Pro Cys Lys
275 280 285

Cys Pro Ala Pro Asn Leu Leu Gly Gly Pro Ser Vai Phe lle Phe Pro
290 285 300

Pro Lys Ile Lys Asp Val Leu Wet lle Ser Leu Ser Pro ile Val Thr
305 310 315 320



Cys

Trp

Arg

Gin

Asn

385

Gly

Giu

Met

Leu

Val Val

Phe Val

Glu Asp
355

His GIn
370

Lys Asp

Ser Val

Met Thr

Pro Glu
435

Asn Tyr
450

Yal

Asn

340

Tyr

Asp

Leu

Arg

Lys

420

Asp

Lys

Asp

325

Asn

Asn

Trp

Pro

Ala

405

Lys

fle

Asn

Val

Val

Ser

Met

Ala

390

Pro

Gin

Tyr

Thr

Ser

Glu

Thr

Ser

375

Pro

Gin

Val

Val

Glu
455

Glu

Val

Leu

360

Gly

e

Val

Thr

Glu

440

Pro

Asp Asp
330

His Thr
345

Arg Vai

Lvs Glu

Glu Arg

Tyr Val

410

Leu Thr
425

Trp Thr

Yal Leu

04/85

Pro

Ala

Val

Phe

Thr

385

Leu

Cys

Asn

Asp

Asp

Gin

Ser

Lys

380

Ie

Pro

Met

Asn

Ser
460

Vali

Thr

Ala

365

Cys

Ser

Pro

Val

Gly

445

Asp

Gin

Gin

350

Lys

Lvs

Pro

Thr

430

Lys

Gly

e

335

Thr

Pro

Vai

Pro

Giu
415

Asp

Thr

Ser

Ser

His

e

Asn

Lys

400

Phe

Glu

Tyr



95/95

Phe Met Tyr Ser Lys Leu Arg Val Giu Lys Lvs Asn Trp Val Glu Arg
485 470 475 480

Asn Ser Tyr Ser Cvs Ser Val Val His Glu Gly Leu His Asn His His
485 430 495

Thr Thr Lys Ser Phe Ser Arg Thr Pro Gly Lys
500 505



